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{ Notice /AMHAREDISERYFY N ARG O HIZH 72> TOEED

e The application examples in these specification sheets are provided to explain the representative applications

of the device and are not intended to guarantee any industrial property right or other rights or license you to
use them. SHARP assumes no responsibility for any problems related to any industrial property right of a third
party resulting from the use of the device.
ARERHZIGR S TO DI BIE, BB 2 - 7 RE RS ABIZ AT 5720 Db D TH 5 |
AR &> TLHEFTAME, & OMMER] O TR D PRAEE 7T EMAME DT ZIT O bOTIEH Y
FHA, FMARBEZE LI LICXY, B=F L LENAHEICEDDMBENEAE LchE., it
F—UREEZANVEY A,

¢ These specification sheets are the proprietary product of SHARP CORPORATION (SHARP) and include materials
protected under copyright of SHARP. Do not reproduce or cause any third party to reproduce them 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.
AREBHIMAL DO ZEHIZ D DD HDRE D EENTHWETOT, B FIIF I THEREL L3t
(2. AERFEONE WAL THER L2V &9 BREVHE LR £,

e The device listed in these specification sheets was designed and manufactured for use in mobile equipment.

AR NEASA VRIS NS Z 8% B BICBRFE - iESh b D TT,

{For handling and system design / BDIRVVEEEIE)

¢ In case of using the device for applications such as control and safety equipment for transportation (aircraft,

trains, automobiles, etc. ), rescue and security equipment and various safety related equipment which require
higher reliability and safety, take into consideration that appropriate measures such as fail-safe functions and
redundant system design should be taken.
AR A GBS OBZEt. 2IEL, BBYESE) - PIRBIILEE - SR ELE R & OEe - KES
RV TEWEENE - ZEMENLEL SNDEEIE. ZNDDY AT A« IR OEENE M V72
PEHERF ORI T = =N =T REHOILERGTOEZH L 5%, VAT b - SHEROLZERI D
FLRETAVV 9 R TARLZ TR T Sy,

¢ Do not use the device for equipment that requires an extreme level of reliability, such as aerospace
applications, telecommunication equipment (trunk lines), nuclear power control equipment and medical or
other equipment for life support.
AR A WIZET RS, ERE AR, R RS AEAHERF IS 2o D RFREE AR T L OB
TEVEENE - ZEMENBE L SNOHBEB~OEITER L TEBY £EADT, 2 b DRI
MZ2 BT FEWn

e The device in the production is based on RoHS instructions 2011/65/EU.And RoHS instructions materials
and chlorinated paraffin are not included intentionally.
ARLCDFE ¥ = —/L{TRoHSFE72011/65/EUICHEHLL TRV £9°, E7z. RoHSIEFWE KL Ok T 7 1
YOBMMEHRITIH Y A,

e 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 these specification sheets.
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ARG S D AR O A SO EoRBEFEAGRB L CHEA SN D 2 EFICENT S
HEEICHE L TEEIE—0IZ0 B 2RV EE A,

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

AREGCHOE TARHARERH D LD, FANCEAERND ETIERES T L BEVELET,

e |t shall negotiate and define on both consultations on matters that are not defined in this specification.
AEFICHESN TORWERIZOW TR G o b Bk DEN-LET,

e If afailure due to our responsibility has occurred within the warranty period, on both consultation, follow the
corrective such as repair or replacement free of charge. In the case of failure that does not depend on our
liability shall be charged even within the warranty period.
AAREICHES N TN R DWW TN O b BORDLOENTZUE T, PRAEIF I
HOBRICIDMIEN R AL SE 13 BT ik b IS THE B E IR E DG ATV E T, B
OB LORNEFEO G A IIRAEHEN T AE LS TV EET,

e If the failure is caused by clearly our responsibility even it’s already out of the warranty period, on both
consultation, we support to solve the issue.

TRAEHIFIA BB L CTH BN E I IO R B AR AELZGEIE. BT WHE#ED L ZOfFRIC S 720
E S

e This product for some reason, If you are no longer able to continue the production, is carried out notification to
you material procurement division, to determine on both discuss treatment and period for quantity ensuring
and maintenance.

KBGO D R T, WIEZ ke T 22803 TERIR ST AT, B E P ~a H ATV, PR
NP S O FCERECR - IR TIZBE T 2L E B L OHINZ S W TR i Do 2 R EL T,

e If the problem for items that are no described in this specification has occurred on both consultation, it will
shall negotiate separately.

AR FEICHHSN TORWIE BICHOW TR A LTS AR, ISR T o b, Bk oh 0L
TeLET,

{Precautions when Assembling / 3% FOVEEEIR)

(1) Treat LCD module in dustless surroundings. Metal foreign material stuck to the circuit is possible to cause a
short.

TV 2 LOBROPNETELRVERO DIV T TS, FHCERROBY BT 2—1IC
A& T HEWNEIEIRE 23 a— N Tl T2 T REMEAS BV £ T,

(2) Do not scratch the surface of the polarizer (LCD surface) film as it is easily damaged (Pencil hardness B level).
KRB ORI (LCD /SR VR )G OELTWENEM EBL L) O TRV MNIIT HEELTRS
|

(3) Cautions in peeling off the laminate on LCD module surface.

LCD EV 2 — /LR EDTFIR— X HBEFEREICRIT O EFH
A) Work environments in assembly /{EZER 55
Since removing laminator may causes electrostatic charge that tends to attract dust, the following work
environment would be desired.

©Copyright 2017 SHARP Corporation All rights reserved. P.5
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TIR—Z ML 6, fFEXICELTAIFORAELEZTHENHVET DT, TilkREE FTofE
ENEENET,
a) Floor: Conductive treatment having 1MQ resistance onto floor’s tile
R 2 A0 EICIMQ UL E OB (EE ~ MRS R, ITEEEROBR)
b) The room free from dust coming from outdoor environment, and put an adhesive mat entrances.
LRIV DR RN EREASRWEE T, HA DITITTIREMRE vy MR EL TS0,
¢) Humidity from 50% to 70% and temperature from 15°C to 27°C are desirable.
W 50%~70%. IREIL 15C~27C3EENE T,
d) Worker should ware conductive shoes, conductive fatigue, conductive glove and earth wrist band.
PESEA T, B, EEMEREAK EEFR ROT =AU R2EHLTRS,
B) Instruction for working //EZE 51k
a) Wind direction of an antistatic blower should slightly downward to properly blow the module. The
distance between the blower and the module should be the best distance of use blower. Also, pay
attention to the direction of the module.
BREEZ v 7 OEAEIT, TV 2— /MRS58 PR FRIZICLT FaW, EVa2—/LERET
=7 O, AT e 7 ORERREHIREL T RSV, £o, TV 2— L ORSICTER FEVY,
b) Pull slowly adhesive tape to peel the laminator off, with spending more than 5second.
TN T e FRNBIERNOTIFR— 22 HBELE T, FIBERFRE, SR L EN T Tho<0 7o T
W,
¢) The module without laminator should be moved to the next process to prevent adhesion of dust.
FTIF— LB DY 22— L iE, RV OPHRINTTITROIEEIZB L TRV,
After peeling laminate film off, please do not attached to the front polarizer. If you attach again and store it
long time, surface of the front polarizer changes in quality and it may cause display non-uniformity issue. Use
N2-blower such as an ionized nitrogen has anti-electrostatic when you blow dusts on Polarizer.
7V A FBER IR SRR T~ T 4V DEZBEO RN 220 T T EW, SRV R TR AR DR T L 2%
BOMOAHT TRERE 358 RIERE R AEEL, S IROIMBIARBEEZETLATREMDHY £,
YR EDOIIUL, FEXIRO S NIA A ALTT I HED N2 7 —TIREFRITL TFEY,
If the cleaning of the surface of the LCD panel is necessary, wipe it swiftly with cotton or other soft cloth. If dirt
remains, wipe lightly moistened with IPA to absorbent cotton or soft cloth. >¢Please avoid such as scratches to
the LCD surface and wraparound of solvent | the interior.
LCD /SRR NHNTZ 5 E1E, BERRHDWIIFZENT TRERS TRV, HNBELG G, IPA L
BB NEIFDD MDD B F R E IS TR, KN A~OEAIDRIDIA Zx | K 5L 2 1~
FRREEFNET,
Water droplets on polarizer must be wiped off immediately as they may cause color changes, or other defects if
remained after approx. 10 min.
K2R E D103 LU EATE T HEZE AR ID TR ET O TTITHER> T RS,
Since this LCD panel is made of glass, dropping the module or banging it against hard objects may cause cracks

or fragmentation.

©Copyright 2017 SHARP Corporation All rights reserved. P.6
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LCD /b (BT A) L TR ET O THELIZY, Sikea 7 —h FWbDIZE THET L BT D)
N2V ET, BEVa—/MIERTT A2 ML TBYET O THRIHRNITITTEE TSV,
Epoxy resin (amine series curing agent), silicone adhesive material (dealcoholization series and oxime series),
tray forming agent (azo compound) etc., in the cabinet or the packing materials may induce abnormal display
with polarizer film deterioration regardless of contact or noncontact to polarizer film. Check carefully that gas
from materials used in system housing or packaging do not hart polarizer. Be sure to confirm the component of
them.
Ty MANZAE L CODM BN ELZEM BN I TLD AR TR (7L REBE(LA) . S Va2 5 (BT L
TR R OAF T LK) MoARILH (T LG 5O T AZED AR A~D 1 - AR D57
RN DEEIC L DR RO REPEZLGEBVET, B0 M B AR TS,
Liquid crystal material will freeze below specified storage temperature range and it will not get back to normal
quality even after temperature comes back within specified temperature range. Liquid crystal material will
become isotropic above specified temperature range and may not get back to normal quality. Keep the LCD
module always within specified temperature range (do not condensation), please keep it in the dark.
TEREARAFIRE JVARIR CIINEROIR S 23 EEE L | LCD /SR /L OIERO R RN £9, £ EEIRE LD &
I CITR A AE T HEDOIRIE L 720 | STTORIBIZR SR W ENRHY T, F iR (FEESER28) | BT
TORFERBEOLET
Do not touch the circuit and the pattern of the board. If you touch it, the circuit may be broken.
[E] B R O — AT 72N T L7230, [ T 5 ATREME S o U 77,
Do not expose LCD module to the direct sunlight or to strong ultraviolet light for long time.
A LCD EV 2—/b & EH B ERTROEERSEOS L TRFFRIE A LW IoicL TIZawy,
Please do not disassemble since there is a risk that when you decompose resulting in a contact failure of this
LCD module. We do not guarantee of the LCD module as it may cause permanent damage.
AKLCD BV a— VEGRELEST L IR REEUHRNDHY T O THERHI R LN TLIEEN, 43
R3S LA AN TR D DLREEII B LR ET O TT TRBEWELET,
Since the C-MOS IC and the TFT-LCD panels(sensitive components) is mounted, please be careful about the
static electricity (more than 200V) and be sure to follow the instructions in below:
A LCD &Y= — LI C¢-MOD,ICTFT-LCD /S L MRS N TRV ET O TL DO RO FHI T HFFFER
(200V LA E) i 0 EE L FRENAEORLEZ L T RS,
(D Operators / 1E¥#HE
Static electricity might be charged with electricity in the human body when the clothes, the footwear
and the gloves, etc. which a worker wears are insulation things.(nylon , polyethylene and rubber, etc.)
Operators must wear anti-static wears to prevent electrostatic charge up to and discharge from
human body.
TEEEDFTOT DKM, S, FREDHG (T (nr RV=F L T LEOHG) D%
B AMERICHEXDHTETOBNNHYET, 1EEFIINEDOOELBET D70 | HERR
o (FFEEPI I TAR) OB HZLTREY,
@ Equipment and containers / 2541 « %4k

Process equipment such as conveyer, soldering iron, working bench and containers may possibly

©Copyright 2017 SHARP Corporation All rights reserved. P.7
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generate electrostatic charge up and discharge. Equipment must be grounded through 100M ohms

resistance. Use ion blower.
JEEROFIBEOMEAE | BEREZFF O L BEEE (B ITX BB, 2o T — Tl — FHI T,
~u b AEER ., B ) I IHERDEET RN HY ET O THE KRR (FrEXREH: 1x10
8101 )&IToT RSNy,
® Floor/ JE
Floor is an important part to leak static electricity which is generated from human body or equipment.
There is a possibility that the static electricity is charged to them without leakage in case of insulating
floor, so the countermeasure (electrostatic earth: 1x108Q) should be made.
RIZAERLZ M RO AL ER AR T 25 ECRERER LR L ET, KM Hixy
(BT 205) D6 LIRS NMESEIROFHE KN INRE T IR E T2 AN HY E D
THERA R FFBERAEH: 1x10° [Q] ) Z{To T RS,
@ Humidity / 1@
Please use the ion blower, such as process of the human hand and laminator peeling process is
mediated in particular.
Proper humidity of working room may reduce the risk of electrostatic charge up and discharge.
Humidity should be kept over 50% all the time.
FAFEGOWEIL, FFEXEEMROREEGTZ T HEN LICKREREADV AR L ET, L
50[%) LA T IZ72% LI 2R O B SR R IR H T R U AT A 4752 | {4 50[%] 2L L
ROIINTHFANLET, FHCTIR—F R LRSS ADFENNET 2 LREFIIRE T 07 — 2 f
AL TTaV,
® Transportation/storage /)it
Storage materials must be anti-static to prevent causing electrostatic discharge.
M, PR 1T EOIT A (BEESCHIEE) IC LV AR OB MAT v — VEDREMBHENFELZD, X
MNMEEIZHELEHERICIVFEHEFEZ T RNLOHVET O THREMEFEICH B R L
TR ET,
® Others/ F D
Protective film is attached on the surface of LCD panel to prevent scratches or other damages. When
removing this protective film, remove it slowly under proper anti-ESD control such as ion blower.
A LCD Y 2 /WIFE R AT R 5L RV ELB R T 54 0OT7IF— 2P ESI TR E
kR
Hold LCD very carefully when placing LCD module into the system housing. Do not apply excessive stress or
pressure to LCD module, FPC and interconnection area of LCD panel and FPC. Do not to use chloroprene
rubber as it may affect on the reliability of the electrical interconnection. Do not apply the power/pressure
beyond the following contents to the LCD panel.
K LCD Y 2— /L DX FHAE DR FHZHT=> Tl LCD T 2—/L D LCD /3L &7 L L OB RIS R E
DIV SARERI IR E FEW, M, LCD BV 2— /LA BV T e vE Ry NIZIZZnn 7 Lo = A5
AWRNT RSV, LCD SR/ FRENE L LD )/ EZMA RN L TR,

Display surface : 0.98N(100gf) or more (Acetal-resin pen whose tip is R0.8mm)

SNRVEREES 0 0. 98N (100gf) LA B F7 (JEHERO. SmmAR U7X — L~ THHE)

Module bezel : 9.8x10°Pa(10kgf/cm2) or more

I —VE 9. 8x10°Pa (10kgf,cm?) LA EDJEF)
Do not hold or touch interconnection area of LCD panel and FPC as it may be damaged.
LCD /S p/LET L ORI A B ET L A R LB N HY ET O TN ZRNRIZLTT
SV,
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As the binding material between LCD panel and FPC connector mentioned in contains an organic material, any
type of organic solvents are not allowed to be used. Direct contact by fingers is also prohibited.

LCD /XL & 7 L X OB, AHMEI AR L T £, ZOMSITHEERIDR 210 5

&L BIEDIRR L 720 £TOT DnDFEDORVERICEIBLE T SV, E72EozionEd o, #E
HTFEW,

When carrying the LCD module, place it on the tray to protect from mechanical damage. It is recommended to
use the conductive trays to protect the CMOS components from electrostatic discharge. When holding the
module, hold the Plastic Frame of LCD module so that the panel, COG and other electric parts are not
damaged.

AREL L2 R HIE SBRIZIEL LCD /SR /L &7 L OFEGEERITARB A AL 20NN L D25 1357280 P A1
Fe T RSV, 14, C-MOD,IC,LCD /SR /L D FFEEXUI KT T DR D 2 BEMN A O HAHELEL 97, F
o ARBLE A FFOBRIZIT LCD /AL ET LR OB I AR 20N B2 ERIZ, LCD 7SRV 2 f
DFEIZLTFEWN,

Since it will become a cause of failure if a fold and dent are attached to FPC, it is careful.

LRI A FUEEZ DT DEBFED KR EF O THEEROVET,

When installing the module, fix it on the same level while taking care not to allow stress such as warpage and
distortion to be applied to it.

Ty DRIRIATARE | LCD FEY 2 — /W )RR E DAL AWM HZRWERICIE R TSV,

Please arrange a cleaning process (with antistatic blowers) in your production line at the time of this LCD
module inclusion.

BEAERLET ANV TA LCD Y 2— VLA B BRI i LR (BRE 7 o 7 % &) 28 E 5 L) Bk
WNELET,

This LCD module has the visual-angle characteristic. Please take into consideration so that the most legible
position is obtained by a real busy condition at the time of mounting.

A LCD EY 2 — /VITH AR AR > TUE T, FEEERHTI X0 ALIRRE Thed AT W LEDED L LD
WAL RS0,

This LCD module does not contain nor use any ODS (1,1,1-Trichloroethane, CCL4), CFCS, Carbon tetrachloride,
Halon in all materials used, in all production processes.

AR E, R B DB SERR S E T O R4 TRIZAWTODS (FrE 7 ry | FFE/ Y 1—1—1872
nux&y WELRFR) Z—OIERHL TE6T o, A TEBIEY A,
When LCD was damaged, please be careful because there is a possibility that you're injured when you touch a
damaged part, and there is a fear that liquid crystal in the panel leaks. Take care not to allow liquid crystal in
the LCD to enter your mouth. When liquid crystal entered an eye and the mouth, please wash off for water
immediately.
LCD DSMEAR LTS5 6 . o 03— BRI £ LR A T2 AR DV ET 7o EELIZS W, FoidA
FIVIN DG DR HD F T, LCD MR LIHA . F O s E DI AN TSN, HLEES
THRACASTZG S, EHIOKTHENEELTRIVY,
Observe other general precautions in handling electronic parts.
OO, I8 A A TR DT E B LT L TLIES Y,

Handling of TFT-LCD module / TFT-LCD &= —/ /LD E 0

(21-1)  Connecting or disconnecting the FPC to or from the connector / FPC2 17 X ~DHFIZ- DT
(D When connecting or disconnecting the FPC to or from the connector, be sure to turn OFF the power
supply on the set side.
FPCEARI AT ADHDWNIZ N HIRSG I, 3By MUDERZOFFIZL TZEW,
@ Please insert straight the FPC for a connector. When it is inserted in a slant and the wrong direction, it

becomes a cause having poor conduction.

©Copyright 2017 SHARP Corporation All rights reserved. P.9



LD-29657

ax 7 2L A DIZELLEo T I AL TS, RO ALRE ELGRAIILTW WSS
3 HEAROFRELRDET,

@ It causes the damage when forced power is added.
AR BHER IR S N A DE R DIRR LR ET,

@ A connector may be transformed or damaged if operation of using a driver or a tool with a thin tip or
applying power only to one side of a connector is performed in the case of lock release of a
connector.

Iy VIR OB RTA S22 E S AN T B2 L C e, 721332720 F{lo
IR T E A TOEIEITATOIRNTIZS W, B - IR T 52 LBV E T,

® If removes of FPC and connector repeat, the pin of a connector will separate and it will become a
cause of failure. When you remove, be careful of handling enough.

MO LA L ZATO LRI ZDE D3, RO RN Z20 £, BOSFBRITEH I
FEREELTTESN,
(21-2)  Handling of FPC / FPCO XL V) K NMZ-DUNT

(D The bend radius of the FPC should be 0.60mm or more (refer to the outline drawing for further

details) and be uniform.
FPCCOHTY i1 RIZ0.60mm(FEMIISME XS IR) DL B CH)—7eREL TLIZENY,

@ Do not hang the LCD module while holding the FPC or apply undue force to the FPC.

FPCEH > TLCDEY 22— /L& 50 NF72h, FPCITEEFZR /) 2N R 72D L 72N TLTES W,

{ For set-design precautions / &y REF EDORBFEV )
(1) When installing the module, fix it on the same level while taking care not to allow stress such as warpage and
distortion to be applied to it.
B AHTRRZE—FECEET AL L TEY 22— Y USRI LR ED R F LA 57220
E O TRELS 72 &,

(2) Inthe case of the design of a set having no protective plate on the panel front for the purpose of reducing the
surface reflection, the module may be subjected to electrostatic breakage if static electricity is applied to the
outer periphery of the panel. Enclose up to the outer periphery of the deflecting plate with the cabinet of the set
and attach a grounded insulation sheet to the back side of the cabinet so as to eliminate static electricity. (Refer
to the figure below.)

i PRI D B A TS ROVRTHENS ARFER D 2 v OBREHTIB W TIEL 2SR A E IS F DS
FINENg &€ a— VOFEREOBRNDH 5720, FHRONEBETE Y FOFrEXRY BT
PV £ DTN S Lo fiiR s — PR E &> T, BEKERINT 2 X5 ITEFFL TSV,

(THZH)
Insulation sheet
Motk — b Cabinet
¥ ERy h
polarizer firm/{f A

LCD panel/LCD /%L |

©Copyright 2017 SHARP Corporation All rights reserved. P.10
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There is some circuit parts on FPC. Please do not give stress to a FPC in design and mounting. If stress is added,

there is a possibility that circuit parts may be damaged.

FPC XIS DV £ 0T, et EB L OMNFHC A FLARMD BRI L TS ZE W, &
ML AR D & B SAE T 58N R3 H Y £,

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.

EY 2= VEEIZHERF—EDENDBNNDL EERLT, BRARBREDFKNERY EFFTDOTEY 22—
VR ZEIAT D &0 EIII LN TR E,

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

INANEENARERFTEZ DT 553 SRR CEE L2 LS EL2FOENL S ERLTTFIVY,
Mura might be occurred over time, if small foreign materials go into this module and they move onto the optical
parts. At your frame design stage, in case cooling aerial holes and cooling fans are used in your product, please
consider any measures to the issue by placing fine mesh filters at the suction port area.

BT Y =2 — VBRSSO R EN A D EEFEMICA A L, Rl & L BIC AT NRAET LI EN
HYEF, ERERERE, MHAIFOEKILLOEHTTSE S 7 7 VHEARIZIE, TORADIZLHO
HANT 4 NV Z 2 B0 AT 55 DOBLRE 2 BRIV E L 47,

Please design part arrangement to consider the heat dissipation not to change the local temperature for module.
FY 2 — /MR RIREZAE R E U K 912, BEWEZ ZE L7-EaALE - RET 2BV L E
B

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.
AARRFITHE SN TV DM R R ERK T, LT F-o TS, Tha@Ba THEM LSS, &
DFER - RERLFHEDAHLOBND H Y £9, AERESCANGESLE, EXMEONT Y FELE
JED b, MR REREBZRNEIITHFFL TR,

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.

HELEBI SRS TRER L TR SV, Z OB 7256 R KREKRANTH > THEIER

TREES L EE A

Follow the power, signal, and supply voltage sequence which the specification indicates, regarding on-off input
signal after power on of LCD module.

TV 2 — W ~EIREAE O NGS5 ORUN, GIFHCSW T, AMEREDOER - (F5EED T —7
AN > THREFL TR SV, #EBEAORMETAN LTeE, MIESRRPHILE R D RN H Y F
B

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

Ty FOBERHEHICEDE T, BV a2 — VilEROBREIEREEE L THRE T30,

Take enough shielding countermeasure not to interfere to peripheral electronic device by unnecessary radiation

from the module.

©Copyright 2017 SHARP Corporation All rights reserved. P11
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FY oD OREHRE DS E ISR i E A 5 2 e KO IR EERFHCBR L I ey — v R
*R A BV LET,

(13) This product is not water-proof and dust-proof structure.

AFERRITLTRE « BHACHRITIENE L TR Y £H A,

{ For operating LCD module / BifERFDIEEFEIE )

(1)

()

(3)

(4)

(5)

(6)

(7)

If this LCD module is operated above regular voltage, it will cause failure. Please be sure to use it within rating.
ARLCDEY 22— /T EDEELL ETEMESEDLBFREDO KNI ZR E3, B ERNTHEAL TFSW,
Please be sure operating within the rating since it may cause the displaying LCD module is operated out of rating
described in this specification e.g. for AC timing.

AAFREFLWMDOACH A I THOERINTHA S NLD L RFRRROFR L 20 £ DO TUTEHRN
THALTFIW,

Avoid prolonged exposure to strong UV light as the panel may be permanently damaged. Apply sufficient
protection to block UV radiation in strong UV environments.

ARSI, KB OES A S TRVWE S A 723V, ZORLERE FCIHEMICR 25
BlE BT — FE2RIT 2% TR S 128V, s/ SR /WZTRVIER IS S E T & SV Rtk o5
BIZEDR Y | RRBNVEBMETT5FERHY £7,

When handling LCD modules and assembling them into cabinets, 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.

FY 2= /VORY HD K OBEZE~DOARIIAZITEE LT B UM F 7 EZ e U A Z5 K H (502, H2S
mE) TORMIEASCRE. £, TNOORKRERAET HIE WAL #5858, BIREOME %
LCDEYa—/LOFMTHEM LGS, B, 26, rmliioslt, BEREFORK L 25

By, RE - THEMZEET 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.

Ty MUZAER L TO SRR B 2 5 T 2 2R F DR (7 I U RERAD . 2 2 8
Al BT a2 =Rl OAF T L5R) 0 LA SEaA (7 et FLY | R~ oufhh - 8
flIZ P BT, RO BEIC L2 FROREPEE 256000 3, BHEOMAMEE OEE
PEAEHMERE T SV,

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.

ryuanF by T NIRRT A2 HEE L LCD SR OHEGEROEIIEI B 2 52 5720, A L
TTRavy,

Do not drive the LCD panel for a prolonged time with a fixed pattern or image retention may result. (Please use

a screen saver etc., in order to avoid an afterimage.)

R DEE NS —FoRTOMMIL, HGEBLNEZ 2560750 FToTIEE TSV, (g%

©Copyright 2017 SHARP Corporation All rights reserved. P.12
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BT DDA ) === ZFHTI,)

(8) If stored at the temperatures lower than the rated storage temperature, the LC may freeze and it may cause LCD
panel damage. And If stored at the temperatures higher than the rated storage temperature, the LC will lose its
characteristics, and it cannot recover. Please keep it at near room temperature.

TEREPRAFIREE LT Tl EBOHE SR ANEEE L SR VBRI ORI 72 0 £97, Flo, ERRIARE &
2% LB FEIEDOWRL 20 | STOREBIZELRWERH Y £, HRDZTHEIRTORFEZ R
VL ET,

(9) Nature of dew consideration prevention is necessary when LCD is used for long time under high-temperature
and high-humidity.

R, SiRERERE CHEM T 25613, MgEIEOREZ B2 LET,

{ Precautions for Storage /{RTEREDVEE EIA)
<Outdoor and Warehouse / =4} - B ffE>

(1) Do not expose the LCD module to direct sunlight or strong ultraviolet light for long periods. Store in a dark place.
B BRI OB LITIIE LRV T FEW, Fo BT THREL TRV (TZEBRE ),

(2) The liquid crystal material will solidify if stored below the rated storage temperature and will become an isotropic
liquid if stored above the rated storage temperature, and may not retain its original properties. Deflecting plate
receives damage when | keep it in the place that is humid. (90% RH)

TERGPRAFIEE DL TR B AN EEE Lo ERSARAFIREE LA L TIXE T PO L 72 0 | JLOIRBITR
LR BRDGENHY £, FTBEDREVN0%RH)GATICRE LET & WD F A —V %% T %
K

(3) Please keep it in normal temperature and humidity. (25+5 degrees Celsius, 60£10% RH)(Packing box unpacking

before and after unpacking)

L, FIE (25+15°C, 60T 10%RH) THRE L THIW  (CELBHERT - ),

A packing box don't be damp and damage.

R YNy WL 21024 ANt

A packing box is not putting on a floor directly but certainly putting on a palette.

TSI EBIRICEN T, TNy PO RICRESL Z L

It is the atmosphere in which organic gas, such as corrosive gas and a solvent, does not emit and exist.

JERMET A | VRIS DOEHEN A DRAEL LOFELRWEHKTHD Z &,

Mechanical stress, such as vibration and a shock, is not added to a packing box.

IRENI L OER L S A S L AR Mb HenWZ &

A packing box is keeping it in an airy place. When it is kept on condition of above, the term of a guarantee of LCD
is after-delivery six months.(Packing box unpacking before)

BB 2B < T5 2 L TRE LTEGALDTE Y = — VORGEIIEL, MIA%er A TT  (BEEBRERD),
Regardless of the storage period, after opening of the packaging (aluminum bag) should be used within three

weeks.

WEIFICED O e (7L IR OBTE&RIZ 3ERLNICHEMR L TTF SV,
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< Inside of indoor and a process / =N« LFEN>

(1)

Please do not neglect it under a fluorescent light for a long time. Moreover, when you neglect it, please keep it
in a dark place.

BRSO FICIE L 2N TR SV, EMET 2 5EIEREATIS TRE T S0,

< Outdoors, a warehouse, indoor, and a process /&4« B & VRN - THEN>

A)

B)

Don't keeping under the direct sunlight.
ELS HOGIZIT S TRODWT R,
Keeping in the tray under the dark place.
RN THREFTIZIRE TS,

DON'T DO

{ Other Notice / #DfiFEHIH )

Do not operate or store the LCD module under outside of specified environmental conditions.
HEEEEHUEFPASN COTMHENIEARFEREL R ET O TI THRBEVELET,

As electrical impedance of power supply lines (VCC-GND/VDDIO-GND) are low when LCD module is working, place
the de-coupling capacitor near by LCD module as close as possible.

BRDOA =Xy A T CTHEHAT 5720, LIDEY 22— LD B XL/ A2 EfALTT
SV,

Reset signal must be sent after power on to initialize LSI. LSI does not function properly until initialize it by reset
signal.

BIREAL, HIHOWENFTEDIEEZIT> TRV TUT Iy FEANLTFEW, AKLCDEY =
/U R AR L TR Y 8 A,

No bromide specific fire-retardant material is used in this module.

ARLCDFE ¥ 2 —/VITIT R FERF E M I L TR0 £ A,

This LCD module does not apply to foreign exchange and strategic material in accordance with the provisions of
the Foreign Trade Control Law (or services).

AKRLCDEY 2 —/WISE B F S O SMEE 58 BE O BUE I KD MM B % (E721358%5) I L 4 LEE A,
Follow the regulations when LCD module is scrapped. The government you stay may have some regulations about
it.

EY 2 /VOBEFEIZOWTIL, #IFERERICE VBRI ZZT 2560350 £3, 2o BIaEREH]
IZHE> THREELTHRIV,
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1. Application model / W FREE

This specification is applicable to LCD module “LS013B3SY02".
AREHTEEHT LCD £ 22— /1" 15013B3SY02" | ZJi VM= L £37,

2. Overview /| I &

This module is the active matrix LCD module using CG-Silicone (CG-Si:Continuous Grain-Silicon) Thin Film Transistor.
Gate driver is in form of monolithic in top of the panel and source driver is COG. / AEY =—/LiL, CG U= (CG-
Si:Continuous Grain-Silicon) /5~ 2 2% (TFT:Thin Film Transistor)Zz JH\/=1B88 T 77 47 < N w7 AR gL T 4 A
Z’L A (LCD:Liquid Crystal Display)E =—/L CT9, 7 —hrRIA T3V FICE Vo2 S TBY, Y —AR
TA73% COG FHILEATH>TEVET,

3. Characteristics / %5

*Active Matrix driving / 7277 47 «~~J 7 ZEREh 5,

*The configuration of 3.4cm(1.32inch) screen with the stripe of RGB and free form active area / 3.4cm(1.32 %i)®> RGB
ANTA TR TRIET 77 47 U T HERk

*The free form active area of 78,070 dots(320dots x 300dots) /15 K 320 I b, #iffk K 300 Nk, ¥ K~ & 78,070 K
Y NDOBRGMBT 7T 47 )T

*Source COG on board, gate monolithic, small light and compact unit design / >—A COG & 7 —K KT A E /)
YUl ANV B AL R R =y NERE,

*Transmissivity is improved with high aperture ratio panel, high transmissive color filter, high transmissive polarizer. /15
PSRV B T — T 4V F— | midia R ORI I FE il R L,

+Optimum viewing angle : All orientation/ #xiE R : 25\,

*MIPI I/F Supported 1 data lane(CLK 1 lane./ DATA 1lane) / CLK 1 lane./ DATA 1lane @ MIPI I/F

*GRAM with 6bit memory / 6 £/ 7 L — A AE N

262,144 color achieved (6 bit digital) when using command mode input of MIPI, and 16,777,216 color achieved with 8
bit digital source driver, when using video mode through input of MIPI./ MIPI =< RE—K A J7EFI3 6bit [
262,144 (4371 MIPI 7 A E— R 2b— AR 8 B NSRRI ) 7 0 20 — AR T A /N2 8% 16,777,216 ta 3k
RTY,
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4. Configuration and module design / & RUED 1—I)L4}

LD-29657

The module consists of LCD panel, polarizer (front and rear), FPC, COG driver (internal controller and power supply, and

backlight. / £’ =—/LI, LCD /b fititl (- 38) | FPC, COG RTA /N (avbn—7, BIFAE) . /S 7T A MO

RENTNET,

5. Mechanical Specification / ¥ a94#E

Table 5-1. Module Mechanical Specification / &3 = — Uik 14§

ltem/ THH Specification / {1f% Unit / HAT
Display size / H[{& VA X 3.4cm(1.32 inch) diagonal cm
Active area / A &N~ HEIK 33.6(H)*31.5(V) mm
S Circular Active area except around COG.
COG JHil % & B D 27 ik,

Dot format / R MRk 320RGB(H)*300V Pixel
Dot pitch / Ry e 35(H)x105(V) pm
Pixel configuration / B ZEAL5] Stripe configuration / ANT7 AT BEF -
Display mode / F/RE—F Normally black / /—~U—7Fv7 -
Unit outline dimension / #ME~f1:3% 36.98(W)x37.81(H)x1.6(D) mm
Mass (MAX) / H & (max) about 3.4/ #J 3.4 g

$¢Above dimension is Typ. Dimension which excludes protrusion and FPC

b RRRRECTE IR, 2R KON FPC A FRUNE Typ ~HETT

©Copyright 2017 SHARP Corporation All rights reserved.
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6. Input terminal name and function / A Qg F R B L UHEE

R R RREITRIIN
R RRTIIIR
SRS “&&&@%

BRI
XK
X

R

KK,

3

R

=
otets

5%
5
do%es

SRR
RS
QRS

o2
5

BRTIRTRIIRI
RS
K5

5

KX

0%t

OO0t ot tetotatetotetete?
RIS
SRS R SRRRRSS,

XX
%
X KKK RK
O Roaos

XS
%5

No.14

No.28 No.15

BtoB Connector(Receptacle): WP25D-S028VA1(JAE)
Connector of Product side (Plug): WP25D-P028VA1(JAE)
6-1 Vi -AL5

Figure 6—1pin assignment /
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Table6-1. FPC input terminal / 3 6-1. A\ Jjum+

LD-29657

Pin/ Tt Symbol /32 & 1/0 /N A Function / F%#E
1 - - Reserved ( please open )
2 - - Reserved ( please open)
3 - - Reserved ( please open )
4 GND - GND
5 - - Reserved ( please open)
6 - - Reserved ( please open)
7 - - Reserved ( please open)
8 - - Reserved ( please open)
9 GND - GND
10 DO_N | MIPI Data signal lane(-)
11 DO_P | MIPI Data signal lane(+)
12 GND - GND
13 CLK_N | MIPI Clock signal lane(-)
14 CLK_P | MIPI Clock signal lane(+)
15 LEDPWM ] PWM output for backlight operation
16 GND - GND
17 RESX | Reset
18 FTE 0] Tearing effect output signal
19 GND - GND
20 - - Reserved(Please Open)
21 - - Reserved(Please Open)
22 GND - GND
23 VDD18 Logic power supply Input
24 VDD31 Analog power supply Input
25 GND - GND
26 BLL2 Power supply for LED(Cathode2)
27 BLL1 Power supply for LED(Cathodel)
28 BLH Power supply for LED(Anode)

©Copyright 2017 SHARP Corporation All rights reserved.
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7. Electrical Characteristics / BT HE

A basic interface builds on existing standards by adopting pixel formats and command set defined in MIPI Alliance. /
VA —T 2 — AFERAARIE MIPIALERICHERLL TV ET,

MIPI DSI Interface (D-PHY V1.0 DSI:1.01.00, DSC:1.01.00)

MIPI I/F Supported 1 data lane.

7-1 Absolute maximum rating / # %t &KX EH
Table 7-1 Absolute maximum rating (Ta=25°C) / % 7-1 #axkIx KEK  (Ta=25C)

ltem/ THH Symbol / Fi & Min. Max. Unit / HAT Remarks / %
Logic Power supply voltage / 177 &5 EE VDD18 -0.3 3.6 v
Analog power supply voltage / 72/ B EE VDD31 -0.3 4.2 \Y%
Logic input Voltage 1/ AJJEJE 1 vil 03 VDD18+0.3 v (Note 1)
Logic Output Voltage / Hi7) /L VO 0.3 VDD18+0.3 v (Note 2)
Logic input Voltage 2/ AJJ&E = 2 VI2 -0.3 1.45 \Y; (Note 3)
LED reverse voltage / LED i 75+ VR(LED) — 5 Y (Note 4)
LED forward current / LED I8 5 [\ EE it I¢(LED) ~ 25 mA (Note 4)
LED power dissipation / LED 8% Po(LED) — 75 mw (Note 4)
Temperature for operation / BEh{/EIREE Topr -10 60 T (Note 5)
Temperature for storage / {R1FIEE Tetg -20 80 C (Note 5)
Ambient humidity / J& PHIt Ha — 95 %RH (Note 6,8,9)
Maximum wet-bulb temperature / #x KX ERiELE Trw — 39 C (Note 7,8,9)

(Note 1) Applies to input terminal : RESX/ i Ui+ : RESX

(Note 2) Applies to input terminal : FTE, LEDPWM /i A%+ FTE. LEDPWM

(Note 3) Applies to input terminal : DO_N. DO_P. CLKN. CLKP /i fi%#+: DO_N. DO_P. CLKN, CLKP
(Note 4) Number of LED : 2 pcs LED parallel / T %:2 T35

(Note 5) Please refer Reliability test condition /{5 #E I EFRER 51142 R

(Note 6) Ambient temperature T,=40°C / JEAPHIEE T.=40C

(Note 7) Ambient temperature T,>40°C / JEAPHIEE T.>40C

(Note 8) Please be careful about the static electricity / F#FEXIZIERTHIL

(Note 9) No condensation / fEFESH7/p &

©Copyright 2017 SHARP Corporation All rights reserved. P.19
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30

25

20

15

IF[mA]

10

-40 -20 0 20 40 60 80 100
Ta[C]

Figure 7-1 forward current characteristic of LED / [X| 7-1 JAFHIEE LLED L O A B it RrE
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7-2 Recommended operating condition / 22 B {EEEE
Table 7-2 Recommended operating condition /3¢ 7-2 HELEE) {/E#H
(VvDD18=1.8V. VDD31=3.1V, VSS=0V. Ta =25°C)
Item/ IH B Symbol / &5 Min. Typ. Max Unit /B Remarks /fii &
Logic Power supply voltage VvDD18
& -, F,)\p?/ ) ge/ 1.65 1.8 1.98 v
a3y 7 B EE
Analog power supply voltage VDD31
&P piy & 2.9 3.1 3.3 \%
/| T+
Logic High level input voltage VDIH
glic High lev ! put voltage / 0.8*VDD18 VDD18 v
H L-ULAT
- ) (Note 1)
Logic low level input voltage / VDIL
. 0 0.2*VDD18 \)
L L~ULAS
Logic High level output voltage VDOH
& & . P ge/ 0.8*VDD18 VvDD18 \ (Note 2, 3)
H L~
Logic low level output voltage VDOL
& outP ge/ 0 0.2*VDD18 \% (Note 2, 4)
L LU
Common-mode voltage / VCMRXDC 20 330 v
m
aEE—NEE
Differential input high threshold / VIDTH . v
m
HS 728 AJT H BRfE
Differential input low threshold / VIDTL
-70 mV
HS ZZB) Ay L B
Single ended input high voltage VIHHS
g input hig ge/ 460 iy
H L~ AJ](HS)
Single ended input low voltage VILHS
& ) P ge/ -40 mv (Note 5)
L L~ A JJ(HS)
Output high level VOH
P . & / 1.1 1.2 13 \
H L~ 7(LP)
Output low level / VOL
. -50 50 mV
L VUL (LP)
Logic 1 input threshold / VIH
. 880 mV
H L1 A7) BRiE(LP)
Logic 0 input threshold / VIL
. 550 mV
L UL ABRME(LP)
Output impedance of LP Transmitter ZOLP %0 100 125 a
H A e — 2 Z(LP)

(Note 1) Applies to input terminal : RESX/ i# Ui+ : RESX

(Note 2) Applies to input terminal : FTE, LEDPWM /i AU+ FTE. LEDPWM

(Note 3) IOH=-0.1mA

(Note 4) IOH=0.1mA

(Note 5) Applies to input terminal : DO_N. DO_P. CLKN. CLK /3 3 7-: DO_N, DO_P. CLKN, CLKP
(Note 6) About each pair of differential signals / Z=EI{E 57 122U\ T

* Each pair of differential signals must be wired by “character impedance = 50Q”, and must not cross with other signals./
ATREZR RO A LB — 2 2 50Q(F ) CHRBLHRE L, thD(E SRS EZL TES 0,

*Please arrange straight only at a surface without a beer. / E 7728 %S I12RK g DA TAR —MIG|EHL TS
AN

+Avoid the acute-angled pattern, and please wire in parallel so that it'll be the symmetrical pattern./$iff 72/ 34—
BET T, KRS — o LR D IO WATITELAR L TLIES WY,

(Note 7) Please input the signal which satisfies MIPI Alliance standards (MIPI — TX).Please reserve the enough margin
for the differential amplitude / MIPI-TX OHIA& A 7= 915 52 A I L TLTZSW, ZENMRIEICIZ T 7o~ — U 2 HEfR
LT7EEn

(Note 8) There are no HS output functions. / HS tH JREREIZA L TV EE A,

©Copyright 2017 SHARP Corporation All rights reserved. P.21



LD-29657

Forward Current vs. Forward Voltage

7-2-1 LED Hify VFIF 777

100

I Ta=25C

oL

Forward Current IF (mA)

/
|
I

el 7?5

3 35 4 4.5
Forward Voltage VF(V)

VOH
VIH
VIL
VIHHS
VIDTH VIDTL VCMRXDC
VILHS
VOL
HS differential Signaling LP Single—ended Signaling

Figure 7-2-2 MIPI DC characteristic figure / [X] 7-2-2 MIPI DC %#{4:[X]
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7-3  Current consumption / ;H&ER

Table 7-3-1 Current consumption / % 7-3-1 14 &R
(vDD18=1.8V, VDD31=3.1V VSS=0V Ta =25C, MODE : Command mode)

LD-29657

Item/ IHH Symbol / FC5& Min. Typ. Max. Unit/ BAfif | Remarks /&%
Normal Mode / lvbp1s - 1.2 2.0 mA White Display /
WHEET—F | lvopss - 2.5 4.0 mA O H B
Sleep Mode / Ivbpis - 80 150 uA
A —7F—K lvpp31 - 10 20 uA

Table 7-3-2 Current consumption / % 7-3-2  {HZ &

(vDD18=1.8V, VDD31=3.1V VSS=0V Ta=25°C, MODE : Video mode)

ltem/ THE Symbol / 35 Min. Typ. Max. Unit/ Bif\7 | Remarks /{5
Normal Mode / lvbpis - 2.9 5.0 mA White Display /
WBEIIEE—F | lvppss - 2.5 4.0 mA R H
Sleep Mode / lvop1s - 80 150 uA
A)—TF—R lvbp31 - 10 20 uA

©Copyright 2017 SHARP Corporation All rights reserved.
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7-4 AC timing characteristic / AC 2 A = > 5 1%

Table 7-4-1 LP-AC timing characteristic / 3% 7-4-1 LP-AC ¥ A7 5%
(vDD18=1.8V, VDD31=3.1V, VSS=0V. Ta =250C)

Iltem/ IHH Symbol / F 5 Min. Typ. Max. Unit / HAfT Remarks /i %5

{

15% - 85% rise time and fall time TRLP / TFLP 25 ns *1

First LP exclusive-OR clock

Pulse width of the LP pulse after STOP state or last 40 ns
TLP-PULSE-TX
exclusive-OR clock pulse before STOP state
All Other pulses 20 ns
Period of the LP exclusive-OR clock TLP-PER-TX 90 ns
Load Capacitance CLOAD 70 pF *1

*1: CLOAD includes the low-frequency equivalent transmission line capacitance. The capacitance of TX and RX are

assumed to always be < 10pF. The distributed line capacitance can be up to 50pF for a transmission line with 2ns delay.

TLP_PULSE_TX TLP_PER_TX
<>

LP_Clk - /_\—/ —

LP_Clk = EXOR ( Dp, Dy )

Figure 7-4-1 MIPI LP AC characteristic / [X] 7-4-1 MIPI LP AC ¥
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Table 7-4-2 HC-AC timing characteristic / 3% 7-4-2 HS-AC Z A3 7 Rt
(VvDD18=1.8V, VDD31=3.1V, VSS=0V, Ta =25°C)

LD-29657

©Copyright 2017 SHARP Corporation All rights reserved.

ltem/ IHH Symbol /3 & Min. Typ. Max Unit / BQZ Remarks /i &

Ul Instantaneous UIINST 5.5 12.5 ns
Data to Clock Skew (measured at

TSKEW[TX] -0.15 0.15 UIINST
transmitter)
Data to Clock Setup Time

TSETUP[RX] 0.15 UIINST
(measured at receiver)
Data to Clock Hold Time (measured

THOLDI[RX] 0.15 UIINST
at receiver)

Tsetup ThoLp

CLKp

0.5UInsT + Ts

KEW

CLKn

1 Ulnst

Figure 7-4-2 MIPI HS AC characteristic / [X] 7-4-2 MIPI HS AC ##:[X]
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Table 7-4-3 LP11 timing request when clock lane keeps High speed mode
Item /TE H Data Transmission Symbol / 5 Min. Typ. Max. Unit / HAZ
LP (BTA) to LP (BTA) tDEE 100 ns
LP (BTA) to HS tDEH Max(100, 32U1) ns
LP11 period
HS to LP (BTA) tDHE Max(100, 32U1) ns
HS to HS tDHH Max(100, 32Ul) ns

(1) LP (BTA) to LP (BTA) command

DSI-CLK+
DSI-CLK-

VIH(min)

VIL(max)

DSI-DO+
DSI-D0- i

LP-00 LP-11

i LP-00
tDEE :

- ________>___ ____________h.._w___
________)________________h..__{____

i PRIV A P

Previous Mode [Escape Mode or BTiA)

Next Mode (Escape Mode or BTA)

Figure 7-4-3 Timming chart in LP(BTA) to LP(BTA) command

(2) LP (BTA) to HS command

DSI-CLK+
DSI-CLK-

LP-00 LP-10 LP-11

tDEH

LP-01

P2V L Y B I I I
a5 = // —

=

Escape Mode or BTA 1 High Speed Mode

Figure 7-4-4 Timming chart in LP(BTA) to HS command
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(3) HS to LP command

DSI-CLK+
DSI-CLK-

VIH(min)

VIL(max) /

DSI-D0+
DSI-D0-

THS—EXIT LP-11

i LP-00
tDHE ;

JE VRN | APt S

Escape Mode or BTA

Figure 7-4-5 Timming chart in HS to LP command

(4) HS to HS command

DSI-CLK+
DSI-CLK-

o Y\ // X\ i Y\ ‘ V\ E
VIL(max) : . :
DSI-DO+ — i i
DSI-DO- i i /:
| L P/
Ths-TRAL ETHsfxn LP-11 i LP-01 LP-00 i HS-0
i tDHH i

High Speed Mode i High Speed Modei

Figure 7-4-6 Timming chart in HS to HS command
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7-5 ON/OFF Sequence / ON/OFF —4 2 X

Table 7-5/ % 7-5

LD-29657

Iltem/ IHH Symbol / F&& Min Typ Max Unit / HAT Remarks / fi#%&
Power ramp up for VDD18 TVDDI_UP - 2 ms X
VDD18 7. [-H§fH
Power ramp up for VDD31 TVCI_UP - - ms X
vDD31 7. ER§H]
Power ramp down for VDD18 TVDDI_DOWN - - ms X
VDD18 37 T HR[H]
Power ramp down for VDD31 TVCI_DOW - - ms X
VDD31 7. FREFH]
Power down period TDOWN_PERIOD - - ms
WAL TR
Power down voltage VDOWN - 100 mV
SRR
S The inrush current can be suppressed to lower than 200maA.
F72ET v 2 IS max 200mA (272D I T A BREVLET,
7-5-1 ON Sequence/ON v —4 2 X
Tvoorup
<>
90
VDD18 10%
Min. Oms  Tyoiup
> <>
90%
VDD31 10%
Min. 10ms Min. 10ms
RESX
Min. 10ms Min. 120ms
A S —— <> Min. 40ms
 ——
| L | [ "] [
_ Backlight /7

©Copyright 2017 SHARP Corporation All rights reserved.
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Table 7-5-1-1 Register Initial Setting(Command mode) / 3% 7-5-1-1 L U AXZ PR EE (2~ FE—NK)

Step | LP/HS DSl Packet DataType Reg. Addr. Data Delay(ms)
1 VDD18 / VDD31 Power On >10
2 Reset =1 >10
3 Reset =0 >0.01
4 Reset=1 >10
5 LP OXFF 0x24 0.1
6 LP OXFB 0x01
7 LP 0XD2 OXOE
8 LP 0XD3 OXOE
9 LP 0XD4 OXOE
10 LP 0XD5 0X02
DCS Short Write 1Para.(0x15)

11 LP 0XD8 0X82
12 LP OXFF 0X10 0.1
13 LP OXFB 0xo01
14 LP 0XB3 0X00
15 LP 0XBB 0X10
16 LP 0X3A 0X06

0X00 (1st)

0X08 (2nd)
17 LP DCS Long Write 5Para.(0x39) 0X3B 0X08 (3rd)

0X20 (4th)

0X20 (5th)
18 LP DCS Short Write 1Para.(0x15) 0X35 0X00
19 LP DCS Short Write OPara.(0x05) 0X11 120

0Xx2C Pixel data for 1 display/
20 HS DCS Long Write 1Para.(0x39)
0X3C 1 53 D Pixel data

21 HS/LP | DCS Short Write OPara.(0x05) 0X29

¥ Please transfer the data of 1 horizontal lines by 1 packet.
1 7}<$’74"/(320 ]:"7"12/I/><3bytes) O)f‘»—&ai%\j— 1 /\ob‘/}\e:[/'(ﬁfi]ié[/'(<7b:éb\o
Table 7-5-1-2 1pixel data/ % 7-5-1-2. lpixel DT —%

L M L M L M
S S S S S S
B B B B B B

Gl | G2 | G3 | G4 | G5 | G6

Time

The low order 2 bits are ignored by Gram for 18bit memory. / (NI 18bit AEVD 78 TAL 2bit XM ET, )

©Copyright 2017 SHARP Corporation All rights reserved. P.29
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Table 7-5-1-3 Register Initial Setting(Video mode) / % 7-5-1-3 L U AZ I (7 4E—NK)

Step | LP/HS DSl Packet DataType Reg. Addr. Data Delay(ms)
1 VDD18 / VDD31 Power On >10
2 Reset =1 >10
3 Reset =0 >0.01
4 Reset=1 >10
5 LP OXFF 0x24 0.1
6 LP OXFB 0x01
7 LP 0XD2 0XC2
8 LP 0XD3 0XC2
9 LP 0XD4 0XC2
10 LP 0XD5 0x01
DCS Short Write 1Para.(0x15)
11 LP 0XD8 0Xx41
12 LP OXFF 0X10 0.1
13 LP OXFB 0xo01
14 LP 0XB3 0X00
15 LP 0XBB 0X03
16 LP 0X3A 0x07
0X00 (1st)
0X08 (2nd)
17 LP DCS Long Write 5Para.(0x39) 0X3B 0X08 (3rd)
0X20 (4th)
0X20 (5th)
18 LP DCS Short Write 1Para.(0x15) 0X35 0X00
19 LP DCS Short Write OPara.(0x05) 0X11 120
20 HS/LP | DCS Short Write OPara.(0x05) 0X29

% Please transfer the data of 1 horizontal lines by 1 packet.
1 /KT 42/(320 B 72/ bx3bytes) DT —Z T d 1 /3y MU THAEL TLTEEY,
Table 7-5-1-4 1pixel data/ # 7-5-1-4 1pixel DT —#

L M L M L M
S S S S S S
B B B B B B

Gl | G2 | G3 | G4 | G5 | G6

v

Time
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Table 7-5-1-5 Video mode timing / 3 7-5-1-5 B 74 E—RZ A7

LD-29657

Iltem Symbol Min Typ Max Unit
DCLK frequency fDCLK 6.67 7.28 7.64 MHz
XHD frequency fXHD 57.5 52.7 50.2 us
Hsync signal period tH — 384 — tDCLK
Horizontal display period tHD — 320 — tDCLK
Horizontal back porch period tHBP — 32 — tDCLK
Horizontal front porch period tHFP — 32 — tDCLK
XVD frequency fv 55 60 63 Hz
Vsync signal period tv - 316 - tH
Vertical display period tvD — 300 — tH
Vertical back porch period tVBP — 8 — tH
Vertical front porch period tVFP — 8 N tH

©Copyright 2017 SHARP Corporation All rights reserved.
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7-5-2 OFF (>ON) Sequence / OF F (®»0ON) ¥—#4% VX

LD-29657

Min. Oms Toown_pERIOD
90%
VDD18 10% Vbown
TVCI_DOWN
<>
i 90%
VDD31 10% Voown
RESX
Min. 100ms
>
MIPI Display Off
Command + Sleep in
Min. Oms
>
Backlight
Fugre 7-5-2 OFF Sequence / [X| 7-5-2 OFF > —/7 A
VDD18
Table 7-5-2 OFF Sequence Command / 3% 7-5-2 OFF ' —/ L Affa< K
Step LP/HS DSI Packet DataType Reg. Addr. Data Delay(ms)
1 Backlight Off
2 HS/LP DCS Short Write OPara.(0x05) 0x28
3 LP DCS Short Write OPara.(0x05) 0x10 > 100
4 VDD31 Power Off
5 Reset =0
6 VDD18 Power Off
©Copyright 2017 SHARP Corporation All rights reserved. P.32
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7-6 The scan direction of data / 5 —Z DA%y J7[h]
The scan direction of data is as it is the following figure. It is the positive scan that the direction is scanned from upper
left to lower right when making the driver the underside. / 7 —XDAXy > AL, FROBEYTHY, RTA/3%
WL TCHIZHEEIT, £ LD TAAF Yy 755 Mz IEAF Y &30,

Start The source scan direction
¢

The gate scan direction

Figure 7-6. Scan direction / [X|7-6. A% J7 [f]
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7-7 About an active area / A ZhFE s8Ik (T 7T 47 U7 ) IZHOWT
Please transfer the image data of rectangular region (320 x 300 pixel). The active area is shaped like circular, but it's straight
around COG. Please refer to table 7-7 for the effective picture element location. Please transfer black data outside the
activearea./ ANE YV 2 —/LiE, BEWVWWEEL BB T —4 & L CLlE OFEFMEIK(320%300)7) DB H#E T — X %
BED LTW7EL %Eﬁ% D ETH, EBROADFREIIIAE (THXITHY) OFZ LTEY £,
ANRBFRNLETE 7-7 22 R TZE W, ARFREMANAOBFET —2 & LTUIERT —Fax 5280,

v

Active Area

BRREE

Fugre 7-7.X and Y coordinate location in active area/ [X|7-7. 8 %3 R 7 DOXYJEZ

Y The Y-coordinate / Y4
W The active area width at the Y-coordinate location / YEEAENL & COT 77 47 )7 FElE

X1,X2 X axis start position and the end location in an active area at the Y-coordinate location
YEERENL B COT 77 47 VT OXEHBHAAAL & & T 7

Table 7-7 Coordinate in viewing area / 3%7-7 A ZhF R fEIK D JHEHE

Y W X1 X2 11 118 101 218 23 166 77 242 35 200 60 259
0 12 154 165 12 122 99 220 24 170 75 244 36 202 59 260
1 38 141 178 13 128 96 223 25 172 74 245 37 206 57 262
2 52 134 185 14 132 94 225 26 176 72 247 38 208 56 263
3 64 128 191 15 136 92 227 27 178 71 248 39 210 55 264
4 72 124 195 16 140 90 229 28 182 69 250 40 212 54 265
5 80 120 199 17 144 88 231 29 184 68 251 41 214 53 266
6 88 116 203 18 148 86 233 30 186 67 252 42 216 52 267
7 94 113 206 19 152 84 235 31 190 65 254 43 218 51 268
8 100 110 209 20 156 82 237 32 192 64 255 44 220 50 269
9 106 107 212 21 160 80 239 33 196 62 257 45 222 49 270

10 112 104 215 22 162 79 240 34 198 61 258 46 224 48 271
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275 | 220 50 | 269 282 | 206 57 | 262 289 | 186 67 | 252 296 | 166 77 | 242
276 | 218 51| 268 283 | 202 59 | 260 290 | 184 68 | 251 297 | 162 79 | 240
277 | 216 52 | 267 284 | 200 60 | 259 291 | 182 69 | 250 298 | 160 80 | 239
278 | 214 53 | 266 285 | 198 61 | 258 292 | 178 71| 248 299 | 156 82 | 237
279 | 212 54 | 265 286 | 196 62 | 257 293 | 176 72| 247
280 | 210 55 | 264 287 | 192 64 | 255 294 | 172 74 | 245
281 | 208 56 | 263 288 | 190 65 | 254 295 | 170 75 | 244
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8. Register setting /| L X AEEFE

Tearing Effect output / TE 1575

Tearing effect output control / Tearing 18 57 i 77 il 1]

Function / H&HE

Address / 7KL A (CMD1)34h

Parameter / /3T A—4%

0

TE output OFF / TE 18 =5 OFF

Parameter

D[7]

D[6]

D[5]

D[4]

D[3]

DI2]

D[1]

D[0]

1

Function / 1&#E

Address/ 7KL A (CMD1)35h
Parameter //XT A—4 %% 1
Parameter D[7] D[6] D[5] D[4] D[3] D[2] D[1] D[O]
1 TEW3 | TEW2 | TEW1 | TEWO 0 0 TEP M
Parameter /H&HE

Set the location of horizontal V-blanking period that TE signal is active. For mode C only /
TEAE BINT 7T 4 7\ B K mat I & D

TE output ON and MODE setting / TE 15 75-? ON &ZDE—Ri%E

BRI, T—F CDHAZ,

Address/ 7KL A (CMD1)44h
Parameter / /X7 A—X¥ 2
Parameter D[7] Dl6] D[5] D[4] D[3] D[2] D[1] D[0]
1 0 0 0 0 0 0 0 N8
2 N7 N6 N5 N4 N3 N2 N1 NO

Table Set the polarity of TE/ #& TE O E

TEP

Set the polarity of TE signal / TE D% &

0

Active High / 727747 O, High {55

1

Active Low / 77T 47 OKE, Low 185

Table TE Output timing / & TE O 1¥ A7

©Copyright 2017 SHARP Corporation All rights reserved.
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M N[8:0] TE Output timing / TE (%A 7 Remarks / {i§%&
TE high in V-porch region(A)

0 0 Mode A/ E—FA
TR IS TE ST 2T 4712705,
TE high in all V-porch and H-porch region(B)

1 0 Mode B/ E—FK B
T LR A ] 72 AR I P S TE 23T 7T 4 7127,
TE high at N-th line(C)

0 #0 Mode C/ E—K C
N ZA > HOAEIFHIIE I TE N7 274712785,
TE high in all V-porch and H-porch region(B)

1 #0 Mode B/ E—K B
e [ELIF AR B T 7 AR AR R TS TE T T4 712705,

Table TE active duration selection/ 2% TE ©O7 777 HiH]

TEW[3:0]

TE Active Duration / TE D7 277 47 #H]

0

1st Line Active

1

2nd Line Active

2

3rd Line Active

15

16th Line Active

Table N line setting/ &% N 7ALERE

N[8:0] Function Description / H&#E
0 1st Line(VBP Region)
1 2nd Line
2 3rd Line

0x18F 400th Line

©Copyright 2017 SHARP Corporation All rights reserved.
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9. Optical Specification / Y& 1%

9-1.Optical Characteristics / 454
Table 9-1 Transparent characteristics / # 9-1 &5k
(Ta=25C, B/L-LED I¢=4.5mA / 1LED)

Item Symbol Condition . Unit Remarks
5 i Gefe Min- e Max | g fii %
White display Luminance - 0=0° 130 200 - cd/m? 9-2(a)(d)(e)
ERERi S
Uniformity - 0=0° 70 - - % 9-2(d)
RS —
Contrast Ratio CR 0=0° - 1000 - - 9-2(b)
AT AR
Viewing angle(up & down) 012 60 80 - ° 9-2(c)
L H A 911 Co>10 60 80 -
Viewing angle(left & right) 021 60 80 -
FEA AR A i 922 60 80 -
White Chromaticity Wx 06=0° 0.26 0.315 0.36 9-2(d)
=RENLS Wy 6=0° 0.28 0.338 0.38
NTSC ratio - 6=0° - 50 - % 9-2(d)
NTSC tb

S Optical characteristics are measured using a luminous measuring equipment in dark room or equivalent as shown in

figure 9-2./ JEARFIEIIE AT 9-2 DIDITHREEHIEREZ I\ THEE D DU ME I LRI FZRBEICTI TV E T

9-2.Measurement method / BIE /%
(a) The definition of Luminance / HEE D E %

Luminance = Photo detector output with a white display in screen center [cd/m?]

W BE = ) 1] (1 2% C oD [ i SR BE RS [ed/m?)

(b) The following formula define a transparent contrast rate.

alhI AR AR UKV EFRT S,

Photo detector output with a white display in screen center

Transparent contrast rate =

Photo detector output with a Black display in screen center

AR T [ 377 TC 0D [ T H OB

aRTANME =
R T SR 3R 7 C D [ T P R
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(c) The following figure defines a viewing angle / %744 )5 [f1% Rt DREIZEFR T D,

Normal line / %43

3 o’ clock / 3 BEJ51h)

9 o’ clock / 9 W J51f]

6 o’ clock / 6 FEJ51h)

Figure 9-1 The Definition of view angle / [X] 9-1 {RE#£4 J5 [f] D E 75

(d) Definitions of transparent luminance, chromaticity and uniformity / FEREE - 4 F « BEEE 15—

The panel central part is measured with the measuring method of the following figure. Uniformity is measured
the 5 points shown in the following figure. / F XIOMIEEIZ LD SRV RS2 HIE, 72770 B —M:

DOWTIE, FRUIRTRA L MRE,

Photo detector
(Including luminosity factor)
ZHARE R IE S T2)
Y
L[]
’\‘\‘\“
‘0‘
Angle ldeg / HIEMA:1° E
T <]
Distance / /& :350mm 5
£
LCD module
Center of display
LCD EY=2—/b )
P B £

Figure 9-2 Measure method for luminance and chromaticity in Transparent mode /

9-2 MREE- A EHIETTIE

Luminance uniformity definition / ¥EEY— M2k IV EFEZT D,
Luminance uniformity = 100xminimum Luminance / maximum Luminance
WL 18] — 1M = 100xd5g /) NER B e OB
©Copyright 2017 SHARP Corporation All rights reserved. P.40



10. Packaging Conditions / H 2 BE

10-1 Lot number display / 1) 7JLF 2 /N\—E1F

Example / 7451

5 J * 0 0 0 0 1 B

ONCHONCHONOCNYNONS,

@ : Last digit of LCD manufacturing year / $UiE4E (P9 K2

@ : LCD manufacturing month (A: January, B: February ~ K: November, L: December )
BEH (A1H . B2H . C3H, -+ 1110 K11 | L12)

@ : Reserved

@~(® : Serial number / HikHE %
@ : Manufacturing location (A: WSEC(China+Wuxi), B: STECH(China*Dongguan))

EPESFT (A:WSEC (H [E - #:85)) | B:STECH (1 [E - Hi5€)

$The example shows “LCD manufacturing STECH of October, 2015”
FErBiliL, 2015 4 10 A @ STECH B 15 HA/RLET

10-2 Carton Specification / %z AE

Table 10-1 Carton specification / #$10-1 CJ3EfZRE

Quantity/lcarton / l3E% & 600 pcs / 600 &

Module/1tray / 1 FLAULHNEL 15pcs/ 15 &

Tray size / hLA i 330x270mm

Carton size / ME 11k 580x365x235mm

Mass/carton / Gld&EHEH & about 7.7kg(include 600pcs) /¥ 7.7kg (600 1= UHH)
Carton piling-up / 7 —FFE EEY %L | max 8 rows / K 8 B

©Copyright 2017 SHARP Corporation All rights reserved.
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LCD Module

LCD EJa-U0

FPC

LCD Surface
1@

Sleeve

DFAU-T

Inner

Sleeve
vFAY-T

[nner

(4p)

Absorber
BB FEHN (43)

Oxygen

Seal

Heat
BEEY )

Carton

VR =N-btY

Master

rabel

Barcode

N=T= K5~

X

=

A

Al

Figure 10-1 Packing form / [X]10-1

P.42
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SEIVAIRE
[ELECTRONIC COMPONENTS
#mBE:  (45) LS013B835Yxx
LotNO.  © (1) 2015, xx. xx
Qusntity: (@)600  PCS
TreE Barcode rabel
SR S Case No, (freehand)

Figure 10-2 Packing label / [X] 10-2 HHELZ~/L

10-3  Packing materials /B %41 &
Packing tray antistatic PP(polypropylene) / l3ERL o #rERIIE PP(RU 7 L)

Protecting bag aluminum bag /== ~7 71 7 L34E
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11. Reliability test conditions / {E#E14RER 4

11-1 Reliability test item /{S 3B KERIE B

Table 11-1 Reliability test item / 2 11-1 {SfEVERBRTE H

Test item /FABRIE H

Detail / FABRNAE

Remarks / %

High temp storage test/ = iRIRTF +80°C, 240H
Low temp storage test/{KIRIR1F -20°C, 240H
High temp operation test /= {R.EIE +60°C, 240H
Low temp operation test/{&IEEN{E -10°C, 40H

High temp high humidity operation
test / i E T ENE

40°C/95%RH, 240H

No condensation /& @272 X

Thermal Shock test

-30°C ¢->80°C (60min/60min)

ENEBEY AT VRAT 100cycle

Static resistance (Machine model) +200V, R=0Q, C=200pF EIAJED-4701
No operating Contact to Terminals(1time for each | C-111
BER (v T v) FEEME terminals) /% A I+ 1 8]

Static resistance (Human body model) | +6kV, R=300Q, C=150pF IEC 1000-4-2

No operating

HER (NEET V) FEENME

Panel surface(5 point, 1time for
positive and negative voltage)
3FIVIE D L IEA L[]

Module vibration test

i B AR

980m/s?
3 times for each / % 3 [A]

6ms +X,1Y,+Z

Fixed on a LCD in outer
peripheral surface by a
double sided tape.

T 7 NV FARNS N JE S L 1
T—7 TR BIZEEL THEE

(Note 1) It tests on the conditions which do not have dew condensation tin a module.
(1) RBRITEY 22— VTHE TR D7RWRIFIZTERM T2

(Note 2) Do inspect, after completing a test and neglecting it for 1-hour by normal temperature and humidity (15~30°C,

50~70%RH).

(1 2) RBR#L . HIRFE( 15~30°C , 50~70%(RH) ) T 1 FFRILL FiE % . & Z2 £+ 5
RO TR, MR - RRBRE &L

©Copyright 2017 SHARP Corporation All rights reserved.

P.44



11-2 Packing vibration test / ‘@R )it ER
Table 11-2 Packing vibration test conditions / 3¢ 11-2 GJ3EIRENFBR S

LD-29657

ltem/ THH

Test condition / #lERJLYE

Frequency / #RENEL

5~50Hz (Round trip 3min/ 114 3 /7)

Acceleration / IR AE

9.8 m/s? constant/ —JiE

Vibration direction

/ RE T

up-down/left-right/front-back (3 directions) /

Vibration time /

R BN 7]

B (3 M)
Direction / Up-down / Left- right / Front-back Total /
J7 1A T feh FUEES Al
Time / 60min / 15min / 15min / 90min /
Hi ] 60 77 15 43 15 43 90 7y

P Start frequency from 5Hz and change it continuously.
REHUL, SHz JVAZ — LR IC A bS5,
Total amplitude / £HEHE

Frequency / #RENEL

5Hz

©Copyright 2017 SHARP Corporation All rights reserved.

50 Hz

20mm 0.2mm 20mm 0.2 mm(Acceleration/ JEE 9.8 m/s?)
5 Hz 50 Hz
& 3 minutes/ o8 >

There shall be no abnormalities in an appearance and a display after test on the above conditions.

EREDOFMTHRERE . MBI TR ST
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LD-29657
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12. Outline drawing / 21— LS9\ KK
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