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& NOTICE

ORMLEHREIBHOEEEIIOIDOLINBTLEFENTLET O T, BVKRWIIEFERIZTEETECEHIC,
AEZREOABREZEMICEM CTERLEVEISBBELBRLLEITFET,

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.

OFREHEICH/E SN TV DLANIE, B R R EFE KRGS AGZHATE-HODLDTHY.
AEFREZICL>TITEFRBE. TOMERIDEMEICK T HRIEFIEEIEDHFELITILDTEHYFEE A,
T BUARGEFERALECEICKY, E=BEIEMAERFCIANDLIMENRELGE . B E—UZEDEZ
BULWEEA,

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.

OB T THAUHLLIEEERE D0 HRIE. it MM B, TOMRORBICWLTEELZLT
ERIHEENHYET . AHBOFEARICEIEFOEREEHAICTHR N EEETLOBRUOEBLET,
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 specification sheets before using any SHARP’s device. Manufacturing
locations are also subject to change without notice.

OXHMAEDITHERICALTIE. RMBHREBICRE SN -FERAFH RV EIERIETETREVET  AMEHERED
FRAZHEHLIVTIEFEFTERL-AEGOFERFICERYTHEFICEALT. Bt E—Z0EEE
BULFEEA,

When using the products covered herein, please observe the conditions and the precautions written herein.

In no event shall the company be liable for any damages resulting from failure to strictly adhere to

these conditions and precautions.

OFXHMmIF. —BMEREAEFHRBICEASNLSLLZBAMICHAE -BESNLDTT,

The devices in this publication are designed for general electronic equipment use.

OFRE ML, EEMBOREEE (RITH. BE, BHELL) . E5H. T RRNOBRIENE., 75— LEE.
BETERBLEOKFIHERTIGE . BULGERFB LU RS LGRIEERL., EHEME-TE2METHETH
[CTHERTDHLIITHREVLHLET,

The appropriate design measures should be taken to ensure reliability and safety when SHARP'’s devices are used
for equipment such as:

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

* Traffic signals *Gas leakage sensor breakers

*Alarm equipment *Various safety devices etc.

OFRHGIE, MEFHES. FRBEMKS. RFNHIEHESRE. EGHEFICHIDOIERKFLEDBHTHL
B -TEUPDELINIARANDFERFERLTEYFEEADT. ChoDARICIKFERICELLENTTEL,
SHARP’s devices shall not be used for equipment that requires extremely high level of reliability, such as:

* Aerospace equipment *Military and space applications

*Nuclear power control equipment *Medical equipment for life support

©Copyright 2018 SHARP All rights reserved
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OXRBRICENWTHMALHESTIARUNTIHERAINGIGES. FANCHARGEREOFTTEREETET LS
BREALVELET,

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

OARLCDEY 21— /LIERoHSHER95/02[ZEML THYEFT . F-=. RoOHSIETHME R UIEIL/\ZT1 0 DERE
BHEHYFEEA.

The device in the production is based on RoHS instructions 95/02.

And RoHS instructions materials and chlorinated paraffin are not included intentionally.

OFVUBHBIRIEFMERXERALTLEE A,

The ozone—depleting substances is not used.

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

ORBERIIODECFALG AL HYELL, BRI RFEEOFTCERBETET LOBBLELET .
Contact and consult with a SHARP representative in advance, if there are any questions about the contents of
this publication.

©Copyright 2018 SHARP All rights reserved
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1. & A% Applicable TFT-LCD module
AEHZEIL. HAS—TFT—LCDES a1—/L LQ190ETLXT75 [ BEAKLET .

This specification applies to the color TFT-LCD module LQ190E1LX75.

2. IE Overview

ARED21—ILIE, TEILITFZR DAV EENS D RA(TFT : Thin Film Transiston)Z AN =h5—
RRAIBERTIVT47 M) VIR BBAERBTAATLAED2—ILTY,

AS—TFT-LCD/AR )L, RS54 /\—IC, arvbA—)LE K, ERERR U /\vITM 1=y EIZKY
BREN., 1209 —TJ1 A4 XIZLVDS(Low Voltage Differential Signaling)Z{£ AL . + 5VOLCDRAER
RUNYISACRABRH2VEEIETHIEIZKY ., 1280 X RGB X 10248y kD /3% )L LIZHI16705 D
Hfz. XFDRRMNARETT

This module is a color active matrix LCD module incorporating amorphous silicon TFT(Thin Film Transistor).
It is composed of a color TFT-LCD panel, driver ICs, control circuit, power supply circuit and a White—LED
Backlight unit. Graphics and texts can be displayed on a 1280 X RGB X 1024 dots panel with 16777216
colors by using LVDS (Low Voltage Differential Signaling) and supplying 5V DC supply voltages for
TFT-LCD panel driving and +12.0V DC supply voltage for backlight.

Flrz. KETILOTFT-LCD/AR LI, BB ENFLAT—T0)LA(NTSCEET6%) FERALTEY.
SHI2, BIEEN\YISAFDBEHIZKYBAIEEOHLTEEN BN, TILFATAT7 A&IZHREH
EDa—IEEHSTHEYET,

Fo . KEDa—IVEEREFATHREGS>TEYET,

The TFT-LCD panel used for this module is a high—luminance and high—contrast image.

It is a wide viewing—angle—module.

INVISANEEREN T S ADLEDRSA/N\RIREED 12— ILICHBLTHYET,

©Copyright 2018 SHARP All rights reserved



3. BRI HR Mechanical Specifications
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A2

Surface treatment

Anti—glare and hard—coating 3H ;Haze 3%

IH H T % BT
Items Specifications Unit
E Y
BIE 5 A X 48.3(19inch) Diagonal cm
Display size
& — AT 45
&l ’/‘f & R 18 B 376.32 (H) X 301.056 (V) mm
ctive area
I =Z B R 1280 (H) X 1024 (V) el
Pixel format (1 pixel=R+G++B dot) pixe
T AR 5.4
Aspect ratio |
T
B RE YT 0.294 (H) X 0.294 (V) mm
Pixel pitch
= & B 5 RGB #t RS54
Pixel configuration R,G,B vertical stripe
XERE—F /—RV)=TS5vY
Display mode Normally black
AL 396.0 (W) X 323.6 (H) X 11.5(D) mm
Unit outline dimensions
B =(MAX)
Mass(MAX) 1,300 &
RENE FoFTLTN—Ra—RLE:3H A4/ X 3%

©Copyright 2018 SHARP All rights reserved



4, AAIRFRBIRE L UHEEE Input Signal Assignment

4-1. TFTiR &R/ \RJLEREIER TFT-LCD panel driving

CN1

AR 43 Using connector : FI-XB30SSRLA-HF16(JAE)

WEaRYA Corresponding connector : FI-X30HL(connector)(JAE)
: FI-XC3A-1-15000(terminal)(JAE)

EEHLVDSL 2 —/\ Using LVDS receiver :

a2 hAO—)LICAE A4 (THC63LVDF84B (A TL/hA= /R &) F &

LD-26405F- 6

b 0

Henn

Building into cotrol IC(THC63LVDF84B (Thine electronics) compatible product)
WELVDSkZ 2 X2 yA Corresponding LVDS transmitter :

©Copyright 2018 SHARP All rights reserved

THC63LVDM83D (A ILYbA=YRH) XL RFE A2/A3
THC63LVDMS83D (Thine electronics) or Compatible product
WF| &5 Hae e
Pin Symbol Function Remark
1 RAINO- LVDS receiver signal Odd CHO (-) LVDS
2 RAINO+ LVDS receiver signal Odd GHO (+) LVDS
3 RAIN1- LVDS receiver signal Odd CH1 (=) LVDS
4 RAIN1+ LVDS receiver signal Odd CH1 (+) LVDS
5 RAIN2- LVDS receiver signal Odd CH2 (-) LVDS
6 RAIN2+ LVDS receiver signal Odd CH2 (+) LVDS
7 GND GND
8 | RACLKIN- LVDS receiver signal Odd CK (-) LVDS
9 | RACLKIN+ LVDS receiver signal Odd CK (+) LVDS
10 RAIN3- LVDS receiver signal Odd CH3 (-) LVDS
11 RAIN3+ LVDS receiver signal Odd CH3 (+) LVDS
12 RBINO- LVDS receiver signal Even CHO (-) LVDS
13 RBINO+ LVDS receiver signal Even CHO (+) LVDS
14 GND GND
15 RBIN1- LVDS receiver signal Even CH1 (-) LVDS
16 RBIN1+ LVDS receiver signal Even CH1 (+) LVDS
17 GND GND
18 RBIN2- LVDS receiver signal Even CH2 (-) LVDS
19 RBIN2+ LVDS receiver signal Even CH2 (+) LVDS
20 | RBCLKIN- LVDS receiver signal Even CK (-) LVDS
21 | RBCLKIN+ LVDS receiver signal Even CK (+) LVDS
22 RBIN3- LVDS receiver signal Even CH3 (-) LVDS
23 RBIN3+ LVDS receiver signal Even CH3 (+) LVDS
24 GND GND
25 GND GND
26 GND GND
27 GND GND
28 VCC +5.0V Power supply
29 VCC +5.0V Power supply
30 VCC +5.0V Power supply



4-2. LVDSAUA—DzAANDT OY4IE LVDS interface block diagram

LD-26405F- 7
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ODD DATA
(Computer Side) (TFT-LCD side)
Controll THC63LVD83D Single LVDS interface contained in a control IC
3
RO-R5,G0 ||/ TA0-6 RAINO* RAO-6
| - |
G1-G580,81 ||/_TBO0-8 3 } RAINO > = RBO-6
7 TCO0-6 = RAINT+ 1 RC 0 - 6
| B2-B5, NANA,DE | S AN H
7 - - _
TDO-6 = } = RDO-6 “
s
R6,R7,G6,G7, o RAIN2+ < 3
1 > 8 |
< M RAIN2- S 3
< T k- o
o RAIN3+ 9 S
| d
E /0> RAIN3- e 5
RACKIN+
CLK IN | CK OUT
| PLL |“/2> RACKIN- J PLL
EVEN DATA
(Computer Side) (TFT-LCD side)
Controll THC63LVD83D Single LVDS interface contained in a control IC
A3
RO-R5.GO ||/ TAO0-6 RBINO+ RAO-6
N _ |
G1-G5B0B1 ||/ TBO-6 g } RBINO > = RBO-6
7 _ a RBIN1+ 1 RCO-6
[B2-B5, NANA DE |29 X o
7 L RBINT- - ~
TDO-6 k- /_} < RDO-6 %
-+
R6,R7,G6,G7, i RBIN2+ < 3
2 T g
< [ RBIN2- 3
g::o } D ? _(.
a RBIN3+ & g
|
- | > q
E } RBIN3- S 2 5
RBCKIN+
CLK IN | CK OUT
| PLL |‘{/c> RBCKIN- ) PLL




4-3. LVDST—4<TvE>%4 LVDS Data Mapping

Transmitter
Signal
Pin No Data

51 TAO RO (LSB)
52 TA1 R1
54 TA2 R2
55 TA3 R3
56 TA4 R4
3 TA5 R5
4 TAG GO (LSB)
6 TBO G1
7 TB1 G2
11 TB2 G3
12 TB3 G4
14 TB4 G5
15 TB5 BO (LSB)
19 TB6 B1
20 TCO B2
22 TC1 B3
23 TC2 B4
24 TC3 B5
27 TC4 (HS)
28 TC5 (VS)
30 TC6 DE
50 TDO R6
2 TD1 R7 (MSB)
8 TD2 G6
10 TD3 G7 (MSB)
16 TD4 B6
18 TD5 B7 (MSB)
25 TD6 (NA)
31 CLKIN CLK

©Copyright 2018 SHARP All rights reserved
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R*xCLK+ J
R*xCLK- _\

\

1 CYCLE

/

/

\

E:izgi XR1XROXGOXRSXR4XR3XR2XR1XROXGOX

D' ¢ C) G C €3 6D € €3 C) OB ¢

A G G €30 (D) 6 ) CY @ E

A G € O € €Y G CY G G 0

*:A or B

DE:DATA ENABLE
(HS :Hsync)
(VS:Vsync)
NA:Non Available

LD-26405F- 9

AL LENABIS S DA ICTEREN S 5%, Hsync/VsynclE S EANTEKBLEREHYFEE A,

L. Hsync/ Vsync WS A DS TERIGIELE LA, REMEICELCEIEHYFEE A,
Hsync/Vsync need not be input so that this model may drive only by the ENAB signal.

If Hsync/Vsync is input, it doesn’t become a malfunction.

©Copyright 2018 SHARP All rights reserved



4-4. LED/\v9 54 M LED backlight

CN2

{943 Using connector :

SM10B-SHLS-TF(J.S.T. Mfg. Co. Ltd)
WE RIS Corresponding connector : SHLP-10V-S-B(J.S.T. Mfg. Co. Ltd)

2% 55N, T -No. e HEE
Connector No. Pin No. Symbol Function
+12VEIR
1 vbD +12V power supply
+12VER
2 VDD +12V power supply
+12VEIR
3 vbD +12V power supply
+12VEIR
4 VDD +12V power supply
5 GND GND
CN2
6 GND GND
7 GND GND
8 GND GND
) Len | /U7 AFON/OFFRIEIE B A NTT
- ON/OFF control signal for backlight
0 o | ST IS A MR RPWMIES A 1R T

PWM signal for backlight dimming

©Copyright 2018 SHARP All rights reserved
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5. #xtE KEF Absolute Maximum Ratings

LD-26405F- 11

RE ) & FrEZ23 EIRIE B | R
Parameter Symbol Condition Pin Ratings Unit Remark
. Vce Ta=25°C VCC -0.3 ~ +6.0 \Y [Note1,2)
BIREE

Supply voltage Voo Ta=25°C VDD 03~+150 | V | [Notel,2]
\ =25 i—
1 Ta=25C RxINi—/+ 03~ V003 y 20123
= ) . _
ANEE Vi, Ta=25°C RxCLKIN-/+ x=AB
Input voltage
Via Ta=25°C BL_EN,PWM -0.3~+VDD \
RERE _ _ —0F ~ 0
Storage temperature Tsta 25 +70 C {Note1 ] A2
BIFRE — — o .
Operating temperature Topa 20 Q c [Note1.4] A2

[Note1] JEFE:95%RH Max.(Ta<40°C) B#EXIIET HL,
RAEBECRE3ICLUT (Ta>40°C) 2L, EEIEHNIL,
Humidity : 95%RH Max.( Ta=40°C ) Note static electricity.
Maximum wet-bulb temperature at 39°C or less. (Ta>40°C) No condensation.

[Note2] EIRAEEICDLVT. VCCIL3A, VDDIZANERBEZHEL TRIERET (Ea—XEE . LCDNER
BIREE) ( BREHREE (A —T o 2a—RBR) 21T THYET,
BERBENNIVGZEF. BERBRD I a—FENFRELR. BHERABOEL—HINT
RIE-FNEETAREABRIINET, tyMIEBRFA ORI ERBEEZFRD L, Ty MAIZT
BER-BEEZIGT HREREZRITTEESETIRSEVELEY,
The VCC power supply capacity must use the one of 3A or more.
The VDD power supply capacity must use the one of 6A or more.
There is a possibility of causing smoking and the ignition without fusion of LCD fuse when abnormality
occurs when the current capacity is smaller than regulated values.
Please install the protection function in which the over current and the excess voltage are controlled
to the set side when you design the lower current supply.

(Note3] BMEREIEBIZHLVNT,.60 ~ 10°CTHEASNDGE . BRED1—IVITHIRICEEYELE AL,
BEE LM, RRMBEDLILEBATREELIHYFET,
F-(FR) ZRIRIE(60%U L) TOMEFERIZEOTHRAULIEEBLATRENHYET,
There is a possibility of causing deterioration in the irregularity and others of the screen and the display
fineness though the liquid crystal module doesn't arrive at destruction when using it at 60 ~ 70°C.
There is a possibility of causing the fineness deterioration by the prolonged use in the (high temperature)
humidity environment (60% or more).

[Note4d] ENMEREEBICAVWTRERIFAREERE. SERAINARIILRATRKEELLGLIERMTO

HRELHELFET,
In the operating temperature item, the low temperature side is the ambient temperature regulations.

The high temperature side is the panel surface (part of the maximum temperature) regulations.
A2

©Copyright 2018 SHARP All rights reserved
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6. ES VYL Electrical Characteristics

6-1. TFTE&B/\RJLERENER TFT-LCD panel driving Ta=+25°C
HH ne| &f =0 B =R | B EE
Parameter symbol | Gondition Min. Typ. Max. Unit Remark
SREE vV 45 5.0 55 Vv [Note1]
Supply voltage ce ’ ’ '
HEER _ _
Current dissipation Iecc | Vec=5V 550 1000 mA [Note2]
LVDSAHERE _
Input voltage for LVDS receiver VL 0 24 v
HBRANIYTILVER _ _ _
Penrmissive input ripple voltage VRP 200 mVe-p Vee=bV
EFAND ; V. — - Vey +100 Veom =+1.2V
ALvianrgE | e Y oM mv oM
Differential input
threshold voltage Low | VL Ven—100 — — mV [Note3]
RRER 2 _ 100 _ o | EBESE
Terminal resistor T Differential input
[Note1l] AABIEL—4 R Vce turn-on/off conditions 20us< t; = 10ms
09 Ve 0 < t = 20ms
0.1V,
cc o ¢ 0 < t3 = 1s
1 S é t4
Data
on 300ms= t;
Back light g
<
(LED) OFF?';l s BEE 200ms= t;
t; = 100ms
BREFEIEF T Vee—dip conditions 1) Vg < Vo< V.
Voo — ] td = 10ms
Vmin 2) VCC < Vth
. Vi = 4.25V REEERETEEIIANEBES— R
Vi V... =45V ICIEST5EDEHLET
p " B > Vcc—dip conditions should also follow the On—off
ty conditions for supply voltage

T—BANENVISAETEDRERIE, LERRAA—T U REHBEBLET .

INRILENELLRTD /NI TA R RAT. HANENARILEMEREIE B DNV IS/ RATIZT, BRE B R TR
HEIWIEETLHELWRREITOGENHYET . CNEFANETOEEICLLSEDTHY. K&
EDA—NIITA—CEFEZ DD TEHYEE A,

The relation between the data input and the backlight lighting will recommend the above—mentioned input
sequence. When the backlight is turned on before the panel operates, there is a possibility of abnormally
displaying. The liquid crystal module is not damaged.

©Copyright 2018 SHARP All rights reserved



[Note2] ;HZETE R Current dissipation

ZHEME . B R2Mt256RE T R R
Typical current situation : 256—gray—bar pattern

GRISE & Vee=t5V. fck = 54MHz. Ta=25°C)

[Note3] Vgy : LVDSFSA/\DIEVE—FERE

Voum @ LVDS common mode voltage

©Copyright 2018 SHARP All rights reserved
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6-2. LED/\v954 | BESIE B EB Backlight driving Section

LD-26405F—

Ta=+25°C
HE s =/ RE "X By kS
Parameter Symbol Min. Typ. Max. Unit Remark
EREE VoD 10.8 12.0 13.2 Vv [Note1]
Supply voltage
- . IpD1 - 1,400 1,900 mA [Note2]
HEER
Current dissipation
Ibp2 - - 100 LA
Sh ol I)w 5
HEANUYTILEBE VRPBL - - 200  |mVe-p VDD=+12.0V
Permissive input ripple voltage
ANHBIE VIH BLEN 2.1 - VDD Vv [Note3,5]
High voltage
BL_EN
ATILoRIE VIL BLEN - - 0.4 \Y; [Note3,5)
Low voltage
ASHEIE VIHPWM 2.1 - VDD Vv [Note4]
High voltage
PWM ALoBE
ANLoBIE ViL_PwM - - 0.4 Y, [Note4]
Low voltage
PWMJE ;& £ -
PWM frequency frwm 200 1K Hz [Note6)
PWMTF 1—F4s—Lt _ 0
PWM duty ratio DprwM 10 100 % [Note6]
i L ~ (70,000) ~ h [reference]
Life time (Module) [Note7,8])
[Note1] AABEL—4 R On—off conditions for supply voltage
0.9 Vooy N 0.9 Voo
. 0.1 Voo 01 Vo 20us = ts = 200ms
> l:t8: :tg: m «— Oms = t9
tr Oms = t10
BL_EN
N . 200ms = 11
ti2 i tis Oms = t12
PWM E Oms = t13
Back light
(LED) OFF ON OFF ON OFF

[Note2] ;B ZEE R Current dissipation
Typ. value: Vpp=+12.0V, PWM Duty=100%
Max. value: Vpp=+10.2V, PWM Duty=100%

[Note3] 33k Q DT ILE I BN EHFSNTIVET,

This terminal is connected to a 33K ohm pull-down resistor.

©Copyright 2018 SHARP All rights reserved
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[Note4) 33k Q DT ILE IR A EHINTLNET,

This terminal is connected to about 33K ohm pull-down resistors.

[Note5) High : Backlight ON
Low : Backlight OFF

ti4

[Note6)] PWMERILIEE
fPwM = 1/t15

Duty 10% : Min. Luminance
Duty 100% : Max. Luminance
Fa—TF—HISHUTREMNTE (BL., 142500 4 sTHHTE) tis
FBIRBAELGDE Lo DEFEDRTMUDETEHEIGENHYET,
Luminance changes in proportion to the duty ratio. (t14=500 i s)

PWM

When the frequency slows, the display fineness might decrease.

[Note7] Ta=25°C FASNMAXIZTERT RATLIZIR. SBEMN#IHAED 50%IZ74>7-RF
Luminance becomes 50% of an initial value. (Ta=25°C, PWM=100%)

[Note8] ABMBIZHEAL TLVALEDITEEICH L TEREICHETT . SRRE T TREMHHVOITHEYEL
CHERAICGONFET L BRICHFGNMET I HAIREENHYET .
FROIILGRET CIHEAICEONABRICIE, B FETITHRTIL,
The LED used in this LCD module is very sensitive to temperature change. If it operates for extremely
long time under high temperature, it is possible rapidly to shorten the life time of LED.

In case of such a condition, consult with us.

[Note9] PWM{ES%&10mseckl LOFFY 5155 (&, BLENESZLowlZ YL TTELY,
JEyrENFTITPWMEBEBERALIZEE (X, VIRRI—MERENBAOEL OB ERIFEET S
HELHYET,

When PWM signal is set “Low” more than 10ms, please turn off BL_EN.
If PWM signal is input without reset of BL_EN ,Soft start function of LED driving circuit is invalid

and inrush current may occur.

OK NG
BL-EN Turn off BL-EN
over 10ms
E 10ms ! e
PWM ? PWM :
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7. ANWEBDRAZ2 T4, Timing Characteristics of Input Signals
7-1. 842245 451 Timing characteristics

LD—-26405F- 16

== e B/ mE BX B E3
Parameter Symbol Min. Typ. Max. Unit Remark
K ESRy==fD
7827 R 1/Te 40.0 54 70.0 MHz
Clock Frequency
JK T E B H 670 844 929 clock
Horizontal period 12.3 15.6 - Us
shE = 2E 45
Horifnzj:ﬁiglz%?eriod THd 640 640 640 clock
ENAB
FH EH 1029 1066 2043 line
Vertical period ™ - 16.66 - ms [Note1]
e — A
AN R TVd 1024 1024 1024 line
Vertical display period

[Note1] ENABIES DTVHIRIARLGAHE, TVIYAEDRTAMUDIETEEAREIENHYFET

In case of using the long vertical period, the deterioration of display quality, flicker etc. may occur.

ENAB

A side DATA

(R1,G1,B1)

B side DATA ><

(R2,G2,B2)

ENAB

A

TH

T\

A\

Qizrs X

Tec

A 4

W

)

THd

X2 X X

i% ig /Y A 4

1023 1024

TV

>

imininl

«

A\ 4

A
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7-2. AHIES LEEFRR Input Data Signals and Display Position on the screen

TR O0v ) T REELFT

Two pixels—data are sampled at the same time.

* A side : RAO~RA7,GAO~GA7,BA0O~BA7
* B side : RBO~RB7,GB0~GB7,BB0~BB7

RA| GA| BA RB| GB| BB
(1, 1) (2 1)
| ] IT |
T—ADEERRAEE (H, V)
Display position of input data(H,V)
v
. [p¢1,1}p@.11D@E,1) D( 1280 1)
D(1,2)[D(2,2)
D(1,3)
R| G| B
D(1, 1024 ) D( 1280 , 1024)
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8. ANEBLRTRERBLLURBDIEERH
Input Signals, Basic Display Colors and Gray Scale of Each Color

&R T—%3{5% Data signal
Gray oo orav |ro|R1|R2|R3|R4|R5|R6|R7|G0|G1|G2|G3|G4|G5|G6|G7|B0|B1|B2|B3|B4|BS5|BS6|B7
Black | — |o|ofo|ofo|oflo|ofo|ofo|ofo|ofo|ojo|jo|o|o|ofo]oOfO
Bue | — Jo|o|o|o|ofojofo]ofo|ofofofojofojt|t{t|t]|1|1]1]1
o | Green | - fojojofojojofojofi|t]t]i|t]t]i|t]ojojo]ojojof0]0O
@S| ovan | - |ofofofofofofofoft|{ 1ttt t|r{t]rft]tf{r]1f{r]1]|n
ﬁé Rd | — [1[1|1|t1|1|[1]1|[1]ofo]|ofo|ofo]|ofo]ofo]|ofo|ofo|o]|o
O Magenta | = [t 1[1|1]{1][1[1]1]ofo|ofofofo]ofoft|t]{t|{1]1]1]1]H
Yelow | — [1[t|t{t|1ft]tf{r]if{r|1|[r|1|[1]1|1]ofo]|ofo]ofo]o|o
white | = [t afa a1
Black | GSO |o|ofo|o|ofo|o|ofo|o|ofo|o|ofo|ofjolo|ofo|o|ofo]oO
| 1 |est]i]ojofojofofofofojofo]ofofojo|o]jofofofojo]ofo]o
9
| parker | GS2 |0]1]0]0|0]|0[0]0f0|0]0]0|0f0j0f0fofoj0]0j0f0|0]0
fo| 1 ! ! ! !
1%53‘3 l ! ! ! !
S | Brignter JGS253] 1|01 |1|1]|1]|1]|1]o|ofo|o|o]|o|o|o|ofo|o|o|o|ofofo
T v loszsafo[1[1[1[1[1]1]1|o|o|o|ololololofololololalala]o
Red [GS255/ 1|1 |1|1|1|[1]|1|[1]ofo|ofo|ofo|ofo]ofo|ofo|ofo|o]|o
Black | GSO |o|ofo|o|ofo|o|ofo|o|ofo|o|ofo|ofjolo|ofo|o|ofo]oO
c| 1 |astfojojojojojojojo]i|ofofofojojojo]jojojojojoj0|0]0O
E| parker | Gs2 0| 0|0|0|0f0|0|0]o|1|0fofo|o|o|o]o|ofofo|o]|o|o]0
w1 | I I I
%;ﬁ ! ! ! ! !
> | Brignter |GS253} 0 (0|0 |0|o|o|o|oft1|o|t|1|t1]1|1]1|o|ofo]|ofo]|ofo]|O
S 1 |aszs4fo]o]ofofofo]o]ofolt]t|t]|1[1|1]1]|o]o[alo]o]o]o]0
Green |GS255{ 0|0 |0|o|o|ofo|oft|t1|[1|1|[1]|1|1]|1]o]o|o|o|ofo]ofO
Black | GSO |o|ofo|o|ofo|o|ofo|o|ofo|o|ofo|ofjolo|ofo|o|of0]oO
o] 1 |ast]ojoloflofojo|jo|ojofofofo|o|ojofoft1|o|jo]ojo|ofofo
@ | parker | Gs2 [o[o[o0]o]ofofofofofofo[o[o]o]ofo]o][1]ofo|o[o]0]0
ol [ l l l
SSl v [ ! ! !
& | Brienter |GS253} 0 (0|0 |0|0|0|0|ofo|ofo|ofo|ofooft|oft|t|r]|1[1]T
1 v oszsafo]ofoo]olo]ofo]ofo]ofo]ofoolofof1|t]{1]t]1]1]
Blue |GS255/0|0|0f0|ofo|ofo]ofo|ofofofojofojt|t|{t1|t]|t1|1]1]1
0 :LowLRJLFEIE Low level voltage 1 :HighULARJLEIE High level voltage

BERTADT—HMESE YMAAIZT, F256FEHE. #256F53. H256R %R KL,
BEt24E YD T—ADEEEIZEYI6TTHBEDR RN ARETT .
Each basic color can be displayed in gray scales from bit data signals. According to the combination of,

total 24 bit data signals, the 16.77—million—color display can be achieved on the screen.
©Copyright 2018 SHARP All rights reserved
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9. Y RI4FME Optical specification
Ta=+25°C, Vcc=+5V

HH e | & | B | BmE | BA | B S
Parameter Symbol | Condition Min. Typ. Max. Unit Remark
WATE | | K | 83,69 70 85 - Deg.
Viewing orizonta
angle CR>10 [Note1,2,4]
FEE _
range Vertical 66,012 70 85 Deg.
S B i 15
AV AR Rt _
Contrast ratio CR optimized 900 1500 [Note2,4])
angle
ISEREER) _ _
Response Time(White Black) Tr+zd 35 ms [Note3 4]
EREHRAE Wx 0.263 0.313 0.363
Chromaticity of White Wy 0279 0.329 0.379
RREFBBE Rx - | o650 | -
Chromaticity of Red Ry - 0.330 - [Noted]
KAERBEBEE Gix e - 0.310 R
- 6=0
Chromaticity of Green Gy — 0.640 _
ERARRBE Bx - om0 | -
Chromaticity of Blue By — 0.060 _
BEXRmEE _ 2
Luminance of white & 258 790 cd/m [Note4]
BESM _ _
White Uniformity 1.33 [Note5]

XN SA T30 %12 PAMD T 1 —T4—LL100%ICTRIEELET
FEAFRFERE . FTEREOR2ORAEAEZZRAVTEEH SV IEINERFGIREICTITUVET,
The measurement shall be executed 30 minutes after lighting at rating.
The optical characteristics shall be measured in a dark room or equivalent state with the method

shown in Fig.2 below. .
- — 225 Sensor

: [ E[E Response time (BM-5A/BM-7)

- : A2k Ak Contrast(SR-3)
%3 Sensor(EZ-CONTRAST) : #8/Z Luminance(SR-3)

400mm | : & Chromaticity(SR-3)

Field=1°

EE &R Panel center(6=0" ) BEFE &R Panel center(6=0° )

_‘\TFT—LCD module \ TFT-LCD module
B2-1 REFALFIERIE S & E2-2 AV RN BE/ISERE /B EFEEAE
Fig2—1 Measuring setup for Viewing angle Fig2—-2 Measuring setup for Luminance, Chromaticity and Response

X2 SeFRatERIE 77k

Fig.2 Optical characteristics measurement method

©Copyright 2018 SHARP All rights reserved
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[Note1)tR A EF D E & Definitions of viewing angle range
;&% Normal line
99 i 612 03

¥ 6B /51 60’clock direction

[Note2]a> S AR EE D FEE Definition of contrast ratio
RAICTCAVISAMNEEEELET,

The contrast ratio is defined as the following.

a2 RS R KR (CR) _ AR RO EE P RIEE Luminance with all pixels white
Contrast Ratio(CR) ERTOEEmPERIZEE Luminance with all pixels black

[Note3]) it Z1EE M TFE £ Definition of response time
TRIZSRTKIICTBIRVTRICELTEESZANL, RAEFHAOEILERICTERLET .
The response time is defined as the following figure and shall be measured by switching the input signal for
“black” and “white”.

White L Black x| White
N 4 i h < A
22354 100
kK53 90%
m O >
r L 154
R 335
3 g
¥ o 10%
il o —> |« —> [
e
E[P(aCCj T, T,
—_—
N Ti
[Noted JEIEHREBTRELET . e

This shall be measured at center of the screen.

[Note5 )1E E 4 %1 0D 5E % Definition of white uniformity
TEISRISEMO~O)DAEET, ROFEXICTERLET,
White uniformity is defined as the following with five measurements.(D~®)

Sw = DO~BDHZAHEEE Maximum luminance of 5 points
D~BDE/MEEE Minimum luminance of 5 points

|
® |

(% 256

© 512

? % 768
| pixel

320 640 960 pixel
|
5
|

10. TRS{L Display Qualities
A TR EREEESBL TGS,

Please refer to the Outgoing Inspection Standard.
©Copyright 2018 SHARP All rights reserved
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1. EVa—)LORY$KLY Handling Instructions

[(EC21—ILEYEWNICET S5 FEEHESHL]

[Handling Precautions]

a)

b)

c)

d)

e)

f)

g)

h)

i)

k)

EDa—)LORYKRWNETESRYEBERDDLGWNRIBIZTITOTTEL, HICTERHOEYNED 21— LI E
T HEREEEMN LI — L THRIET HAIREMENHYET

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

=D IEADNARIRIIEIRT DEE. T ED 21— ILIZCANTBERPIEBSEZOFFIZLTMNSITOTTSLY,

Be sure to turn off the power supply when insertion extraction the cable.

=TI OREFELFFICIEED 12— I)LAIDO R EREBOIRIFEBISE LN AL MHSENESITEELTTSLY,
BIEOEMA R EGHAREELHYET .

Be careful not to give any physical stress onto the circuit and/or the connector of LCD module

when you pull/plug a cable. Physical stress will cause a break or worse connection.

NREVKRADRLERIIEOEZVDT, EONLDWRHFIGELD TESZYLLGNRIBYFE NI E+7EELT
TaLy,

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

RARLOTIE, HERRIEINI-AF LT T AL EDON2TO—TRERIELTTEL,

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

KEFENRFEMETHIEERBOVIDRREIZLEYET DT, 9<IC. BIEHRHIVIEFRoNNVAETHERST
TaLY,

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

CMOS LSIZERALTWFEY DT, YKL EDHERICTTEL. MET—RGEDEREELTTELY,
Z0fh, BEEFIHMICTHEEFETETFLTTIL,

This module contains CMOS LSI. Please use appropriate anti—static protection methods for all contact with
the LCD panel and its electrical circuits.

ED2—I)IZIEEREFERALTEYET O T, RYRWIIFIZIEZT YOI+ ERELTT L,

Be careful with the edge parts of the module which is made of metal.

ASACHHERTREFEALTEYETOT, BELEVEWLDIZH TY  EBWMERZEMR L. TL, A
PAEFRORRIZEYVET O T, BYKWDIZIE+2EFELTTSLY,

Since the LCD panel is made of glass, it may break or crack if dropped or bumped on hard surface.

Always handle with care.

NRIILRTRBHOBELIZIZE . AN —UIEICRNET LT AE2THIELHBYET,

B E F TMOALKIITHREBLTTELY,

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.

NRILVRREBHIFIELIZBE . ARILADRENRENEGBNAAHYET, LRS- THOOIZASGEF
EbLITKTHEWNVEEL. EBEDBIZRZITTTRSLY,

Liquid crystal contained in the panel may leak if the LCD is broken. If LC material should accidently come in
contact with the mouth or eyes rinse with water as soon as possible, following the instructions of the
appropriate MSDS.

©Copyright 2018 SHARP All rights reserved
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n)

)
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B B &R fh R U/ A2 — U BRI ZAE NG N TZE WY, BN EE T S Al sEE N HYET,
Do not touch the circuit and the pattern of the board. If you touch it, the circuit may be broken.

ES BARERNEIMRICRBREISOSBVNEIICERELLET,

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

EDA—ILDBEEICOVNTIE, MABARICKVRAHZZTDIGELHYET . TLTIA O BAKREIIZ
RESTHBRELTTSIUY,

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

KED2—IIZIF REABRLEDGHIERAICRETIIVLERS>TEYET . RETILLZRIBT HEFIE.
HRDBYFEAERIC. BFERITEELEA LD Y LRIBET S0,
HEREEMH

T—RANREEED L REEEET D,

BREIJOT7DORZERIBEE S ICHTENS—ERET 5# LU EMNTTRIBET S,
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.

P TAILLFHBRIEREARREANTAILLFEYFFTEOTTEV, ARV ERARAEIRDRETILLE
BUBYRFTTRHRE T L. BARKEMNEEL. DIRONBTRESEELLHAREMENHYET .
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.

[EyhE&ET LD FHEELN]

[Set-Design Precautions]

a) BMECREELLGYETDT RLTED2—ILESBLELTTSL,

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

b) EUMIFNER—FETEEL, EDa—ILIZY) D ROL"EDARL A MHSHNKSICLTTEL,
Be sure to design the cabinet so that the module can be installed without any extra stress such as warp or twist.

c) EDa—I)ILERYAITERZEMI, ESDYON K/ A X TEREIRDE. T—RERESRHLET,

Consider grounding the bezel to reduce EMI, ESD and minimize electronic noise into the LCD panel.

d) EERAORYMIFIZFLIE=02941002N-m MAXERRYZET AN, EHICLEHERETHITToTTREL,
When install LCD modules in the cabinet, please tighten with( “torque=0.294+0.02N-m MAX”).

Be sure to confirm it in the same condition as it is installed in your instrument.

e) EDa—/)LE@ICE, ERERLHYET DT, FREHEA L THICRL ZMMHSARLERIZLTEZELY,
ARLZAD MO S LRSS 52BN HYFET,

When mounting the LCD panel, use all the provided mounting holes and maintain uniformity and coplanarity
so as not to bend, bow or twist the LCD panel at any time.
If stress is added, there is a possibility that circuit parts may be damaged.
f) EV2i—IILEAICER—EOEANIMNDERTLS, RERFBLEDERELGZYFTDTE 2 —I/ILETEE

[EEBT HLIGHEEICIELENTTEL,
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.
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h)

i)

k)

m)

o)

p)

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

BREREDI—ILHEICHNINENELADERZEMIZHBEL. BEFLEBICLATHNREET HIEAHBYET,
EREEF. AHNFOER LR VEF RIS I77ERARICE. ZORADICHE OHMNNT(ILEE
WY F5FEDERELZHSEVELET,

To prevent loss of uniformity and prevent the introduction of contamination to the optical path of the LCD panel,
please use fine—pitch filters in the air flow of forced ventilation.

EVA—IICERMEEEEENELLGNELIIC, MM EEZE B LA E - RiTEHRELLET,
Please design part arrangement to consider the heat dissipation not to change the local temperature
for module.

AEFREZICRESNTOSMMRRER (L, BT FoTIZEN . CNEBATHERLIZIGE . SR DB - BIR®
HHEOHEDBNAHYVET . AERECANESEH . EXBRDN\TVYFELZRED L, AR KERE
BABWLESIZERETLTTELY,

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.

HEEFHHEENICTEALTTSIN, COHFEZEBA-I5E . IR AERATH > TLEMEIXRIESNE
TA,

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.

EVA—IABREBEABDAAESONM, LIERICOVWTIE, KAEFEEDER-EBEXD— U RIZH-T
BEHELTT SV HEENDEHTAALIGE . BMEORTELILELLAREENLHYET,

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

input signal after power on of LCD module.

TUrDERZFHIZEDLE T EL1— L BEROERARFREZEZ SR T,

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

EDA IO LDFEEFAS A DEFICHEESALGOLIICHRIERFTICRLTE R LTI —ILEXKRE
HFELLET,

Take enough shielding countermeasure not to interfere to peripheral electronic device by unnecessary radiation
from the module.

AHEREIBHE - B KITERLTEYEE A

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

EDA—IVIZBERER DK NYNECHNESICED 2 —ILERETRTEE LD ERERHIMMEUT TD
REtREESEVLEBLEYT,

In order to prevent LCD module from bending by local stress, please consider the design of less than 3mm

in the space distance between the mounting device and LCD module. A1

(CEAICEYTSEERREEEL]

[Operation Precautions])

a)

BER/ARIVIZIE, KEERFEOEHF AT B TEVLSIFEALESN, CORGRET TTHERICEAEE (.,
EAT—FERITHAIFIERES SN BRE/NARIVIZERODEDNBHFEINF T L/ARILFED SIEIZENY,
REBUMETITEENHYFET,

Avoid prolonged exposure to strong UV light as the panel may be permanently damaged. Apply sufficient
prot@ctpgrigio 28ckHURP rddiightoresanatrong UV environments.
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