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OF VUBHRICEMESERLTOEEA,

The ozone—depleting substances is not used.

OXEHREBICRBNELLBS L. WFOITEFICEYRRTELDLLET,
If any problem oceurs in relation to the description of this publication, it shall be resolved through
discussion with spirit of cooperation,

OFRBEICOEITAL AN HYELLD, B R RO L TR ES T T LS BELEBLET,
Contact and consult with a SHARP representative in advance, if there are any guestions about the contents of
this publication.
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1. ‘WA Applicable TFT-LCD module

FEHEL AS—TFT—LCDED 2 —/L LOI33MILWO2 B ELEY,
This specification applies to the color TFT-L.CD module LG133M1LWO02.

2. BEZE Overview

FEDA—ILIE, PELIFZRA LY EENS O RAS(TFT « Thin Film Transistor)& B e h5—
FRAREETITAT YR ABBEERTA AT VA ED 21— L TT,

BI—TFT-LCD/ARIL FTA3—IC, b0 LEE, ERERES IS/ v EICTLY
Hpidh, 1202 AIZLVDS(Low Voltage Differential Signaling)F{@ L. + SVOLCDEER
BUNRISARERHI2VERIET LI EITRY, 1920 X RGB X 1080 RO /AR L EIZHITTAED
. XFOFRTMVARETT,

This module is a color active matrix L.CD 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 1920 x RGB x 1080dots panel with about 16million
colors by using LVDS (Low Voltage Differential Signaling) and supplying +5.0V DC supply veoltages for
TFT~L.CD panel driving and +12.0V DG supply voltage for backlight.

Efz. RETILOTFT-LCD/ AL, REENBLAS—D0 L% F H
LTHEY, S50 BEBE Y ITIFOBRICKUBHAE OO LEGNELh, YLFAT(TH
BRICBBEREDS a— Ll TEYET,
Ff. REL—LRERFELELG-TBYET .

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

It is a wide viewing—angle~module.

DS EBET S EOLEDF A NERBREED a—ILITRBLTEYET,
The LED driver circuit is built into the moduile.

©Copyright 2016 SHARP All rights reserved



3. B A HE Mechanical Specifications

BEEYAX

Display size 33.8(13.3inch) Diagonal cm
A fl & 7 Bl 293,76 (H) % 165.24{V) mm
ctive area
#® &= B R 1920(H) x RGB x 1080 (V) el
Pixel format (1 pixel=R+G+B dot) pixe
TARRGRE 16:9
Aspect ratio ’
BEREYF 0.153 (H) X 0.153(V) mm
Pixel pitch
i = B 5 R.GB ftAFS1F
Pixel configuration R.G,B vertical stripe
ERE—N S= =TS9l
Display mode Normally black
STk
Unit outline dimensions 3106 (W= 182.2(H) % 10.9(D) mm
BEMAX)
Mass(MAX) 710 &
T FFHLUTFA—Fa—RMLE - 3H

Surface treatment

Anti~glare and hard-coating 3H

BB -HERERLES,

Qutline dimensions are shown in Fig.1.

©Copyright 2016 SHARP All rights reserved
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4 ANBFEHELUBEE Input Signal Assignment

41, TFTi# &/ JLEEENRR TFT-LCD panel driving

CN1

{FHER24 Using connector : FI-X30SSLA-HF(JAE)

BWEIHRT8 Corresponding connactor ; FI-X30HL{connector)(JAE)
:FI-XC3A—1-15000(terminal)(JAE)

EELVDSLY—s% Using LVDS receiver :
b E—ILICHEE 24 7 (THCB3LVDF84B (A L TLZh D= R 8l B H S
Building into cotrol IC (THCE3LVDF84B (Thine electronics) compatible product)

FELVDSKS W A2 A Corresponding LVDS transmitter :
THCB3LVD823B (F A TL2MO /R (30)E) i FEFEER

THCB3LVDE238 {Thine electronics) or Compatible product

| Symbol 4 0

Pin
1 RAINO-
2 RAING+ LVDS receiver signal Odd CHO {+) LvDS
3 RAINT- L.VDS receiver signat Odd CH1 (-} VDS
4 RAIN{+ LVDS receiver signal Odd CH1 (+) LVDS
5 RAIN2- LVDS receiver signal Odd GH2 (~) LVDS
6 RAINZ+ L.VDS receiver signal Odd CH2 (+) LVDS
7 GND GND
8 | RACLKIN- LVDS receiver signal Odd CK {~) LVDS
g | RACLKIN+ LVDS receiver signal Odd CK (+) LvDS
10 RAIN3- LVDS receaiver signal Odd CH3 (=) LvDS
11 RAIN3+ VDS receiver signal Odd CH3 (+) LVDS
12 RBINO- LVDS receiver signal Even CHO (-} LVDS
13 RBING+ LVDS receiver signal Even CHO (+) LvDS
14 GND GND
15 RBINT- LVDS receiver signal Even CH1 {-) VDS
16 RBIN1+ LVDS receiver signal Even CH1 (+) LVDS
17 GND GND
18 RBINZ- VDS receiver signal Even CH2 (-) LVDS
19 RBIN2+ VDS receiver signal Even CH2 (+) LVDS
20 | RBCLKIN~ LVDS receiver signal Even CK (-) LVDS
21 | RBCLKIN+ LVDS receiver signal Even GK (+) LVDS
22 RBIN3- L.VDS receiver signal Even CH3 {~) LVDS
23 RBIN3+ LVDS receiver signal Fven CH3 {+) L.VvDS
24 GND GND
25 GND GND
26 GND GND
21 GND GND
28 VGO +5.0V Power supply
29 VGG +5.0V Power supply
30 VCC +5.0V Power supply

G Copyright 2016 SHARP All rights reserved
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4-2. LVDSA U B—IxAADTuHSE LVDS interface block diagram

LD-28507A- 7

ODD DATA
(Computer Sids) (TFT-L.CD side)
ingle LVDS interf. ntained in ntrol 10
Controll THCB3LVDR23B Single LVDS interface sontained in a contro
RO~RE.GO || TAO-8§ RAING+ RA D=6
L] |
[ G1-G5.B0B1 ] J _tmo-g é /,U> RAINO- >' P~ RBO -
7 | .
[BQ‘BS. NA,NA,DEE A TGO~/ (|3 BAINT L__l_'ll RGO - A
v IDo-8§ = > RAINY- g = RD 0 - 6 ol
R6,R7,G6.G7. g | RAINo % &
=REIS > % E
< RAIN?~ N O Q
SV T 7
0. BAIN+ 2 g
e H > ha
- RAINI= N s B s
I RACKIN oK oLt
G | PLL ’_E‘,> RACKIN- f> PLL ii '
EVEN DATA
{Computer Side) (TFT-LCD side)
ControH THCE3LVDE23R Single LVDS interface contained in a control |G
i RO-R5,G0 \7 TAOQ~§ | ™ BEINC RAQ- 6
L o
G1-G5,80B1 | \Z TRO=8 § /f> RBING:: c> = BRO-f
7 i ot
’82-85, NA.NA.DE! co~8 c!) BEINI+: ﬁ ROO =4
\z INe-f iy ™ > REIN= 4 é BhO-# "
R6.R7.G6.G7, TR . z =
24 %+ i
éo | & RBIMZ= o ) a
5 h E
ral RRING+ g s
= RBIMN3:- N aun B +
I RROKIN® K OUT
oK IN | PLL "‘I/} RECKIN= ) PLL

©@Copyright 20168 SHARP All rights reserved




4-3, LVDSF—RTwE 4 LVDS Data Mapping

51 TAO RO (LSB)
52 TA1 R1

54 TA2 R2

55 TA3 R3

56 TA4 R4

3 TA5 RS

4 TAG GO (LSB)
B TBO G1

7 TB1 G2

11 TB2 G3

12 TB3 G4

14 TB4 G5

15 TBS5 BO (LSB)
19 TB6 B1

20 TCO B2

22 TCT B3

23 TC2 B4

24 TC3 B85

27 TC4 [Hs]
28 TC5 [vs]
30 TCH DE

50 DO R6

2 TD1 R7 (MSB)
8 TD2 G6

10 TD3 G7 (MSB)
16 TD4 B6

18 TD5 B7 (MSB)
25 TD6 [NA]
31 CLK IN CLK

@Copyright 2016 SHARP All rights reserved
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R+GLK+ —/ \

1 CYCLE

¥

/

R#CLK~ —-—\ /

\

iﬁzgi XmXRO}(GDXRSXmXRsXRszXRO)(GOX

2:;:2 X2 XG1 K81 X80 X 05 X o4 X 03 Xaz Xe1 X1 X

E:i:i X B3 X B2 X DE XIvsIXHsIX B5 X B4 X B3 X B2 X DE X

2:::? X R7 X Re X na XB7 X B6 X 67 X a6 X R7 X R6 XNA X

*A or B

DE:DATA ENABLE
[HS}: Hsyne

[VS]: Vsyne
[NA]:Non Avaitable

LD-28507A~ 8

AEBILENABES DA TEHRE T HH, Hsync/ Vsync{EB XA NWTECRERXHYE L A,

H L. Hsync/ Vsyne R AAZNTERGIZLAELE. BEMEITEL L IHYER AL
Hsync/Vsyne need not be input so that this mode! may drive only by the ENAB signal.

If Hsync/Vsynce is input, it doesn't become a malfunction.

©Copyright 2016 SHARP All rights reserved



4=4, LED/ A5 A MER LED backlight

CN2

{fEHRY% Using connector :

SM10B-SHLS-TF(J.S.T. Mfg. Co. Ltd)
BEEIRIH Corresponding connector : SHLP-10V~-8-B(J.8.T. Mfg. Co. Ltd)

B

CN2

Function
+12VEE

+12V power supply

+H2VE R

2 vhD +12V power supply
+12VEiR

3 VoD +12V power supply
+12VEIR

4 VDD +12V power supply

5 GND GND

6 GND GND

7 GND GND

8 GND GND

; BLEN | /YD SAPON/OFFRIEES AAHT

- ON/OFF control signal for backlight
10 owm |7 WS A MEEREBPWMES A NIKF

PWM signal for backlight dimming

CCopyright 2016 SHARP All rights reserved
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5, #Ex B A EMH Absolute Maximum Ratings

< Bymbol: | Conditiol
\% VGG -0.3 ~ +6.0 v Notel,
EEEE cc [Notel.2]
Supply voltage Voo VDD 03~+150 | Vv | [Note1.2)
\'% =25% i~
11 Ta=25"C RxINj~/+ 03 43 y 0,1.2.3
AN Vi, Ta=25°C | RxCLKIN-/+ x=A.B
Input voltage
Vi Ta=25°C BL._EN.PWM ~-0,3~+VDD Y
BEHERE _ _ . °
Storage temperature Tsro 20 +80 ¢ [Note13]
T _ _ - ;
Operating temperature Tora 0 +80 C | [Note1,3.4]
[Note1] R :95%RH MAX.(TaZ40°C) BERICEET AL,
BXEIGEEI°CLLTF (Ta>40°C) =L BEBS g IE,
Humidity : 95%RH MAX.( Ta=40°C ) Note static electricity.
Maximum wet-bulb temperature at 38°C or less. (Ta>40°C)  No condensation,
[Note2] ERBFEITDOLT.VCCIL25A, VDDIZSANEREEFHEL TEREF (Ea—XEE. LCDRER
EiREERD . BHBE H—T i a— R BT THYET,
EBRBEANDEVESE. EHRHGOLa—bERRELE, BHEREOta - T
AR AERITHEENAEIINET, b MIERSHOBX. EREEZRO L, ybfIZT
BER-BEFFIH T SREMELR T UHEEEIREEBEVLERLEY,
The VGG power supply capacity must use the one of 2.5A or more,
The VDD power supply capacity must use the one of 5A or more.
There is a possibility of causing smoking and the ignition without fusion of LGD fuse when abnormality
ocours 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.
[Noted] ENMEREEEIZENT,65 ~ 80°CTHEASNIEE . BRED 21— LIFTREICEEYEE AN,
EE LM, BERREOSEEFRGIREESHYET .
i (BB £RBHE (60%RHLLLE) CORBERITELTEL RIS ZIBGEIRENAHYET .,
There is a passibility of causing deterioration in the irregularity and others of the screen and the display
fineness though the liquid crystal module deesn't arrive at destruction when using it at 656 ~ 80°C.
There is a possibility of causing the fineness deterioration by the prolonged use in the (high temperature)
humidity environment (60%RH or mors).
[Noted] BMEREEBRICHBLT.EREIIEBEERE. BRI AL REGTER) RERELHLET.

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

The high temperature side is the panel surface temperature regulations.

©Copyright 2016 SHARP All rights reserved



6. BE Y Electrical Characteristics
6~1. TFTHE &/ \FAILEEEER TFT-LCD panel driving

LD-28507A- 12

%ﬁaé
Supply voltage Veo 45
EEBT ; -
Gurrent dissipation | ¢ | Yeo=V 200 300 mA [Note2]
LVDSAHEE -
Input voltage for LVDS receiver VL 0 24 v
HBEARIVTILERE
n el - o
Permissive input ripple voltage Vep 200 mVe.a Veoe=5V
EWHAN Ry — - Vay +10 Vi =+1
ALyiallNERE High 1 Vru ent100 | mv o =H1.2V
Differential input
threshold voltage Low | Vi Vou =100 - - mV [Note3}
EEER o - o L [ EBEsE
Terminal resistor i Differential input
[Motel]l ANBEL—F R Voo turn—on/off conditions Wps< t, =< 10ms
08 Ve g0 < t, = 500ms
o1 Yoo 0 < t; = 1s
1s § t4
Data
on 300ms<
Back light
<
(LEDM OFF 200ms= - 15
10ms= t;, = 100ms
BEF B LM T Vee-dip conditions 1) Vi€ Voo S Vi
Ve —— — td = 10ms
VM[N 2) VCC < VTH
; Vg = 3.3V MBI TEERIANEE SR
V?;..g VM]N = 4.5V [:ll[ﬁf%):{‘)@&:ﬁbiﬂ'n

ty

Veo~dip conditions should also follow the On—off

canditions for supply voltage

F—BARENVISAALTEOBEREE., ERAD T ATHRBLET.

PR ILBME LB /S0 2S5 R BT, HHNMETARILEER LR O N\ ITASLTIZT, BRI KT
HOANLERTHNERRETISEEAHBYTTA. CThIZAHEBOEHIZL LD THY, B&
EUA— A A-UEBEZILBLDOTCHBYER 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 sbnormally
displaying. The liquid orystal module is not damaged.

©Copyright 2016 SHARP All rights reserved



RGB RGB RGB

[Note2] HEER Current dissipation

LED-28507A~ 13

RGB RGB
GS£54 G255

REE oRUEERTE
Typical current situation : —gray—-bar pattern

(BIFESH Voo=t+5V. fck = 70MHz. Ta=25°C)

G 1 Gf2

[Note3] Ve @ LVDSKFSA/ADIELE—RFERE

Veom © LVDS common mode voltage

CCopyright 2016 SHARP All rights reserved




§-2. LEDsSw4 54 BRI EIREAR Backiight driving Section

.D-28507A~ 14

ST Pavameter 0 Symbel o Ming cocay s Max s U nibe s =k
BREE VoD 10.8 12.0 13.2 v [Notet]
Supply voltage
. loot - 650 800 mA [Note2]
HETHR
Current dissipation
fops - - 100 oA [Noted 4]
She i 1}
BFEANY YT VLBIE VAP 8L - - 200 |mVe-p|  VDD=+120V
Permissive input ripple voltage
ANHBE VIH BLEN 2.7 - VDD Y, [Note3,5]
High voltage
BLEN Lo
ATLoBEE VL BLEN - - 0.4 v [Noted.5)
Low voltage
ANHELE VIH W 27 - VDD v [Note4]
High voltage
PWM
ATILoRIE VIL pwM - - 0.4 \% [Noted]
Low voltage
PWMRELR B _
PWM frequency fowm 200 1K Hz [Notes]
PWMT a—F4—Lt _ .
PWM duty ratio DrwM 10 100 % [Note6]
FHey L 70,000 _ h [reference]
Life time (Module) [Note7,8]
[Notel] AFAEBE L ~4 X On-off conditions for supply voltage
0.9 Voo
< <
0.1 Voo 20us S ts = 200ms
Ve Eta ty Oms = 19
Oms = t1o
BL EN
i is = t
tia Oms & 12
PWM Oms < tia
Back light
{LED) OFF ON OFF ON OFF

[Note2] HEER Current dissipation
Vpp=+12.0V. PWM Duty=100%

[Note3] BLENIRF 68K Q O T ILA AR AU ShTET,

BL_EN terminal is connected to a 68K ohm pull-down resistor.

©Copyright 2016 SHARP Al rights reserved
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[Note4] PWMERF A D B IZEESATLEE A,

PWM terminal is not connected pull-down resistors.

[Note5] High : Backlight ON
Low : Backlight OFF

t
[Note6)] PWMEERIEE -

fewm = 1/t1s
Duty 10% : MIN. Luminance
PWM

Duty 100% : MAX, Luminance >
Fa—Fs—HITHUTHEATE (BL, tuZ500 4 sTHDHIE) ts
BEHENBEAL Lo DEFORTRUDBETEEGELNHYET.,
Luminance changes in proportion to the duty ratio. (1142500 s)

When the frequency slows, the display fineness might decrease,

[Note?) Ta=25°C IRFEMAXICTEM AU BENOBIED 50%IT4-1 8
Luminance becomes 50% of an initial value. (Ta=25°C, PWM=100%)

[Note8] AERITHEALTWALEDIZREICHL THERIIHETT, BRRE T TRERH HLVLRVEL
CERICELNET L SRICEFRISETTHEAEENHBYET,
FROLIGEBE T CTERITESA AT, B ETIHRATSL.

The LED used in this LCD module is very sensitive to temperature change, If it operates for sxtremely
fong 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 BI5E (&, BLENESELowlZUvbLTTFEL,
Db $FICPWMEEFERALLEBS L. VIRAS— MBI LWLV -HBERSREETS
BERBYET,
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 ocour.

oK NG
BL_EN / W BL_EN /
ver 10ms over [0ms

PWM PWM

©Copyright 2016 SHARP All rights reserved
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7. ABEBDRAZ2 7 ¥ Timing Characteristics of Input Signals
7-1. BAZ 5 B Timing characteristics

Parameter : 1 .Symbol . Min. 5o Typo ] Lo Maxg -'..'-Umt'_-'i.-. Remark
f7!:1“)‘7 Iﬁa&ﬁ
CLK Frequency 1/Te 60.0 70 85.0 MHz
7K 3 JE 1B ™H 1010 1040 1200 c¢lock
Horizontal period 13.1 14.9 - Us
HHFORMEE
o T U | Horizontal display period THd 960 % 2ch | 960X 2ch | 960X 2ch clogk
DE ;
A 1080 1111 1200 fine
Vertical period v - 16.51 - ms (Note1]
v AR TVd 1080 1080 1080 line
ertical display period

[Note1] DEEB O TV-TVAHIRMN ECLDE. DUVHEDRRJLDE T EHETRESAHYET .

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

DE

A side DATA )( 1819 :(
(R1.G1,B1)

B side DATA >
(R2,G2.B2;

ENAB

Td

TN

A Y

THd

h 4

To

L
h 4

h\3

U

N N

”
d

C XX X

N
%
N\
/
N

1079 1080

Tvd

T

Jpe.
L

KAY)

A

©Copyright 2016 SHARP All rights reserved
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1-2. ANEE ELBIE R Input Data Signals and Display Position on the screen
RAl GAl BA RBI GB| BB
{1, 1) (2.1) TSRS VDI CHEEERELET,

l ] i 4 f Two pixels—data are sarnpled at the same time.

| . % A side : RAO~RA7,GAO~ GA7.BAO~BA7
TSOBERTUEMY) 45 e : RBO~RB7 GBO~GB7 BBO~BE7

Display position of input data(H,V)

v
oo D( 1920 1)
D(1.2){D(2.2)
D(.3
RiG|B
D(1, 1080 ) D( 1920, 1080)

©Copyright 2016 SHARP All rights reserved
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8. AHMEBLETREXRRRLUEBDRERD
Input Signals, Basic Display Colors and Gray Scale of Each Color

- B 1A T—%{E Data signal
Grey sanle o= Iro|Rr1|R2|R3{R4|R5|R6|R7|GO|G1|G2|G3|G4|G5|G6}G7|BO|B1[B2(B3|B4|B5|B6|B7
Black | ~ jo|ojojo|ojofolojofolojojolojojolojojolajojojcjo
Bue | ~ |olofojojojolojo]ojojolofjolojofodijtftjtft]t]e]t
oaeen } - lojofolojojojo]asjrjr|tlifjrft]t]o]o]otojo]jajojo
gﬁcyan—000000001111111111111111
%é Red - {t|t1jt]tjrjt|1]1}o|olojojojojojo]ojajolojojojoio
O lmagenta] — |1jo{t{ofele|1]1]olojo|olofofojofef{t|t]sirjr{r1]n
vetlow | ~ prfjrbtfedefepe{afejajaqefiiyritfolojojojojojoio
white |~ Qoo prprpapefobapeqelajefr el
lack | GSO |ololojolo|olofo]ojojojolojojo|ofojolelojolo]ofo
o gst ]1|ojolojo|ofo|lofofojolojojolojojo|ojojo]jofaiojo
€| paker  GS2 |0|1|0l0|0j0|0]0]o]0{0jo|o|o]lolo|ojo|ojojojofo]o
Bl | ! ! |
Heég ! ! ! ! !
& | Brignter Jas253] 1 Joj 11 |1}{1]{1]{1]ojolojofolofejolojolofo]jojojo|oO
© I |os2s4{of1it|1|1|1]iji]ojolofo]jolojo|ofo]|olojojololojo
Red J0S255{1|11tl+{1|1|1|t]o|olalo]jojo|ojojo|ojojojojojo]jo0
Black { GSO |o]ojojojojololojol|ojojojolojojo|ojojojolojoioio
e 1 ast fojo|o|olo|ojolofriolojolojojolofojolojolofofo]o
HgDarkerGSZ000000000100000000000000
mol i ! ! ! !
%g 1 ! ! ! !
> | Brighter [GS253) 0 {0{oojo|ojojo]tiolt|rj1|1|1]|t]ojo]o]ojojaojo
S{ 1 losmsalolololololo]o|ololt[i{1]tfr[t]1]ololofolo]o]o}o
areen |GS255|0jolojolojojofol1|t]tjtjt]r|1{t]ojo]jojojo]ojolo
Black | GSOJo|olo|olo|ojo|ojojo|o|o|olcjo|o}jojo]ojofojalojo
o1 ast Jolojo|ojolofo|ojo]|o|olojolo|ojoftlojojojo]|alojo
g
& | paker f GS2 |0j0]0j0|0j0t0|0]o]|0jojcjo|o]jojo]o{tjojojolojo]o0
Bl v | ! I |
eal ! ! l ! !
@ | Brighter 1GS253| 0 {0 |0f0[0f0|0|0JO[0]0}0jO O[OjOJT{Oj T T{TI[T13T}T
Ol feszsalololalolofo]alofolofolalololo]o]oft|t]i]e]s]1]
pue |Gs255jo|ololololojojofofojololofojoofept|ttft]1]1]1

0 Lowb N JLEIE Low level voltage 1 :HighL R JLFEFE High level voltage
ERFTFRAOT—HMEBE Y ANIZT, Fr256B5EH . #2560, F2oehZRRL.
BHUEVRDT—2OMALIZEYISTTHEORTNTRETT,

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 2016 SHARP All rights reserved



9. EEIFE Optical specification

Ta‘“+25 C, Vcc—+5V

LD-28507A- 18

THE T®ES [ &% T WE
Parameter . Condition: _!‘k
RAEGE K 63,69 70 85 - Deg.
Viewin Horizontal
angleg CR>10 [Notet.2.4]
range Vi%a} 86,612 70 B5 - Deg.
=D >N BBsA _
Contrast ratio CR optimized 450 900 [Note2,4]
angle
HEEEER) - -
Respense Time(White Black) tr+vd 30 ms [Note3.4]
EREGEEE Wx 0290 | 0320 | 0370
Chromaticity of White Wy 0.300 0.330 0.380
RREREEE Rx | 087 -
Chromaticity of Red Ry - 0.312 - [Noted 6]
RTHBERE Gx 6=0° - 0.265 -
Chromaticity of Green Gy - 0.635 -
RREHLLE Bx R Wi -
Chromaticity of Blue By - 0.064 -
BRExHEEE - 2
Luminance of white Yu 1000 cd/m (Note4]
TEE S _ _
White Uniformity Ow 1.33 [Note5)

RINVD T RITHEIONDEIZ, PWMD T a—F o~ 1004 - THIEELE T,
FEARMBEMRNEL. TEOH2OAESEEAVTEESHANICAEBSELREIZTROET,

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.

2 ILEE Sensor(EZ-CONTRAST)

BEE 4 Panel center( 8 =0° )

_‘ N !EI...I gm de“IE

-1 REASMEYESR
Fig2~1 Measuring setup for Viewing angle

Fig.2 Optical characteristics measurement method

©Copyright 2016 SHARP All rights reserved
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Field=1"

Z 488 Sensor
 IGETEE Response time (BM-5A/BM~7)
» RS A Contrast{SR-3)

: ¥BEE Luminance{SR-3)
: B Chromaticity(SR-3)

H2-2 3 SRR EE/SERE/ ARSI AE ST

Fig2-2 Measuring setup for Luminance, Chromaticity and Response

B2 FeERIES®
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[Note ! JIRAF B DO ERE Definitions of viewing angle range
E 4 Normal line
89 2 g3

Ty

¥ 6# R 6o'clock direction
{Note2 I bS5 A D EH Definition of contrast ratio
RRIZTIVPSAMEEEELET,

The contrast ratio is defined as the following,

ARSI AR (CR) _ HRAOEHE P RIEE Luminance with all pixels white
Contrast Ratio(CR) - EEFROETPRIEE Luminance with all pixels black

{Note3 )G EREDEHH Definition of response time
TRIZRTISNTEIRUTBUIEETAESEAHIL. BABHHOE BRI TERLET,
The response time is defined as the following figure and shall be measured by switching the input signal for
"black” and “"white".

White  , ,  Black o L Nhite

2354 100
Es5E 90%
BO
B 5.2

2w
e 10%
R o 0% o e » le
% e

& X I
.

{Note4]@nm¢ﬁgﬁ—e;ﬁqib¥#‘o Time

This shall be measured at center of the screen.

(Note5 1B 53 # D TE B Definition of white uniformity
TRIZRTSEHO~O)DNEMET, ROFERXICTERELET,

White uniformity is defined as the following with five measurements.(D~®)

Sw = O~EDEXIFE B Maximum luminance of 5 points
D~BOFK/NFEEE Minimum luminance of 5 points

480 960 1440 pixel

|

E
|
7 2 270
’# ® CP 540
o 4
]

81¢

o
5
}

[NoteS 1B EEEBLCIEIBERIRE I=ET,
Chromaticity coordinate is based on CIE1931.

pixel

10. FER&HL Display Qualities
AMMEEREREEESMLU TSI,

Please refer to the Outgoing Inspection Standard,

©Copyright 2018 SHARP All rights reserved
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11. EDa—)LOEYHELY Handling Instructions

[EPa—LBRYEWNCETAIEERLEEL]
[Handling Precautions]
a) EVa—LORYRNITEIRYBRODLEDBIBIZTTI>TTSL Bt BEORYMBRED 1 — LIS
FHERMEEN - L THET IR SHYET,

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

b) F—TNEANARILIHERT BT BT EDA—IICANTIRBECESFOFFIZLTHSF>TTFEL,

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

¢) r—JINOHEERLRIZEE Y 2 —LAORBRLIFAIFISERN A I AIH SO EIITERELTTEL,
RO REALTEESHYET,
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.

d) NRLFRECRAEBIZEDEZVOT, BLLOCHALLOTE->ZYLEDIIMYRMCEH+2EELT
T,

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

e) BRiELOIzE, HEAENBEISAEAF AT THAEONTD—THERIILTTFEL,

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

) KEELAREMEBETLLERVLVIORAIGYETOT. ¢ CIC. RERS LIV EZLNMVEETHERST
TELY,
Since a long contact with water may cause discoloration or spots, wipe it with absorbent cotton or other soft
cloth immediately.

g) CMOS LSIEFEALTLETOT. MYBRLEOBERICHMEBL. A7 —RAREOREBELTTSL,
O, BEEFHRKICHTHIEBEHEETFTLTTEL,
This module contains CMOS LSI, Please use appropriate anti—static protection methods for all contact with
the LCD panel and its electrical circuits,

h) BUa—LIZIZERBEFEALTEYETOT. BUBRLICHIZIZToDEI- 2 EBLTTEL,

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

D) HIZOHMAEREAEEHLTEYETOC. BELEYVEBWLEOIZHTRY  RWMEREMA AL, TL, hY
LHEBFBORRICEYETO T, BRYBNIZEF5EELTTSEL,
Since the L.CD panel is made of glass, it may break or grack if dropped or bumped on hard surface.
Always handle with care.

D RLEFREAEBLIEZEES ., AA—URECMIhETESHETEIENHYET.
BIREHEF THSLEVLEITTHEBLTTEL,
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.

k) JCRLERTREABBLEES. ARILRORENRASENALNHYET LRS- TEPIIZASEESIE
EbITKTHEIELL, EBEOBMTRITTTEL,
Liquid crystal contained in the panel may leak if the LCD is broken. If L.C 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 2016 SHARP All rights reserved
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D BESHARU I~V EICRNGL TSN, BB REBT AN HYET,

Do not touch the circuit and the pattern of the board. If vou touch it, the circuit may be broken.

m} EA BRSO EMRICREMESSRNKSITEBLLET,

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

N} EDA—ILOREICOVTIL, MFSBRICLIYBHEZTIESRHYET., FRTAO B EEERHIC
H-THEBELTTEL.
Follow the regulations when LCD module is scrapped. The government you stay may have some regulations
about i,

o) KEVaA—LIZIE. REXBREDEFIERICREIILLEM>THYET, BEI LTS T 8T,
HEABYERERIC. BERCEELINSD U EMBE TS0,
R
T—RANUFERBEOL HBERETD,
‘BRETO7OREHMBBASISHTENS—EEET SHUENMTTRHET 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) DAL LFIBEREBARBEEATOLLSFERYMTROTTEN, / CRLEERERORE I LLE
BUBUMHTRHMAE T L. FEBREATSTEL. L3 ROABTES £ LATRESHVET.
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 pelarizer changes in quality and it may cause display non—uniforrnity issue,

@ AEELSESHEERLTLDA. BARETIARESBYET.

Because metal parts are used on this madel , it has the potential of rust formation

(vt Lo B

[Set-Design Precautions)
a) HEORELLYVETOT, RLTED2—LESRBULELVTTEL,

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

b) BRY{HTRER—FECEEL. EVa—LIZ V"R "R IL"EO AN AR M SN ESITLTTFEL,

Be sure to design the cabinet so that the module can be installed without any extra stress such as warp or twist,

¢ ) EDa—ILERYAHTERIZEML, ESDOA R/ A Lol T AL TS, TR ELESsBRbLEST,

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

d) BEAORYMATIZFLE=0294+002N-m MAXEHYEST A, EMICLARES+HMIT>TTEL,
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) BLa—)LEECE. BRERSHUETO T, JEHEAILTHICRAFAA M SENRIZL TSN,
AL A LEREAN BB TARANRBYET,
When mounting the LCD panel, use all the provided mounting holes and maintain uniformity and coplanarity
so0 as not to bend, bow or twist the L.CD panel at any time.
If stress is added, there is a possibility that circuit parts may be damaged.

©Copyright 2016 SHARP All rights reserved
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f) B2a— LRBITEH—BOEA DS BEERLS, FRFREEOFELGYETOTES1—LEEE
EBIAHEIERBEITIILENTTIN,
It causes an itregular 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.

g) R NREREREEZ OGS LTHELLSEEEE LI LBORVEIITELTTSL,
In case of attaching a cover glass or touch panel to the front surface, use appropriate measures to aveid
degrading optical performance.

h) BRESA—LREICEMNEMENADERPRHITHBL, BEEELITASHREETIIENHYET,
AR, SHEOERARUEHA RS SI7 ERKEICE. FORADICLEDEMNTILIE
WY HAEDOEBEEBVELET.,
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.

D) B a—LIC BN BRETEAELALESIC M LERL-YRSEE - BHEsBRELLEY,
Please design part arrangement to consider the heat dissipation not to change the local temperature
for module,

) B AHBICHESh T AR RKERIL, HTFoTEEN, ChEHATERLES  BSOHIB - BB
HEOSEOBRNSHVET, BBRECADESED. EEBRONASYIELFTEOL BUBEEE
HAGDRSIZRETLTTEL,

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.

) ERBEFAERNICTERLTTEL. COBEEBA SRS #HSAEBRTH > TLEHEIRIEShE
H A,

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

D ECa—UAEBRBAROAHESOHM, YIHFIZ LTI, EEHEOER-ERETO L~V AT
BELTTIV. BREADOEGTANLEES . B ORFRHLLADITARENHYET .,
Follow the power, signal, and supply voltage sequence which the specification indicates, regarding on-off
input signal after power on of LCD module.

m) LubDEAEH#IIEHLE T B2 HEBROEREBREEEF IR T,

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

n) BDA~ LM SDFERFHSBIBRIHELS ALVLICHAERTBLTERE ML —LER RS
BRELLEY.

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

o) RHHIIHE KM ELIEBLTEYER A,

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

p) MEORELLYETOT, ERHN—, 2T, T-7EE2ATHFOSRILRLTITFELRLTTEN,
Notice : Never take to pieces the module , because it will cause failure.
Please do not peel off the Black tape pasted to the product.
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a) BEDa—)L@ET IR LED FPCYERIR T —~TIVEB 03k F-UB BT -U LA ERSITEEBLTTSEL,
Please do not pull, and do not hang LED_FPC and distibuting cable at the installation of the module.

P EDaA—ILOR a—~LIEHEFRIIRBICHESATVETOT, BEEEEELLVTTIL,
REEAERESNET LRI BRLEWVEEABYET,
The VCOM potentionmeter is factory adjusted for optimum performance before shipment.Do not change
the value. Changing the VCOOM setting may affect the LCD panel's compliance to specifications.

s) EVaA—LIBRBRIES AICEAHBAYRELENKSCED L BH LB L OEMEHImmEL T TO
EEEESENELEYT,
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.

[CHERICETAEESHEEBREL]
{Operation Precautions)

a) BR/ARLITR. KBERFOESF AL U TELIIERGIEN, CORTBET CIERICUSESIE,
EHT—FERETHFTREEIEI, R/ ARIITROENBESAET L/ ARV BEORLICERY,
ERBUNMETILENHYET,

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.

b) L2 L OIYBLRTBE~OEHAHTERU T BEELFEREN BRI (502, H28GE)
TORBCERORE. T ChoOREFRETHHE, BH BER, #ESOMHEZLCDES2—LO
EETEALESES BE X8 . ERREOLE. BEERSEOREL LS. RE - TEAZTETTTS.
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.

o) ubBIZEHLTOAHEOREME I OB T AIRF LB (TR . LU EEH
(B7NLa—LRRUFFLLR) . P EARH(T LR FITLY, BRR~ OB FEERITHIDDHLT.
RABOEEICLOIRTORENEZLIBENHYET, B OERANEOBSEEHER T,

To prevent reduction in optical quality and abnormal display, aveid exposure and contamination of the LGD
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.

d) 2007 T ATEREARERELLCD SR NLOERSOEBRICEEE SR D0 EHALELTTE,
Do not use polychioroprene (CR) with LCD module. It will generate chiorine gas, which will damage the reliability
of the connection part on LCD panel.

e) REBMOBE/ 4~V RETOFERRE. REREFMNMEIIHEHNHYFTOTITIETEL,
(REERFBLHAH)—o—"—FTFETE,)
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 aveid an afterimage.)
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f) ERRFERELT TR, SHORSAEEL/ SRVBEBOBERICEYET, -, ERREEELBADE
BRENFAEORELLY, RORECRSEWEBABYET, HEIFHERTOREERBLOLET,
If stored at the temperatures lower than the rated storage temperature, the |.C 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,

5) REFMH. BESRESETEATIES . SEHLOREESEOLELET,

Mature of dew consideration prevention is necassary when LCD is used for long time under high~temperature
and high—humidity.

h) BIROFFE}, MBIV RENARMB B> TRAITEAD LN BERSARETIE SN HYTTA,
FHERIEBRARNOBEIZEZELOTHYEDS 2~ LD BRI EEF 52 550 TEHYET A,
When LCD is stopped, residual image may be occurd and disappear gradually.
This is caused by attribute of LCD panel and it does not cause the damage to the LCD module.

) BRBABSTIHE (RENE) CTLHBTRBYTR A

Even if the image sticking has occurred, i is not a malfunction.

D SRR Bl TR R E R RO ORETOESERELCEYET,
B ERICHAAA R E ORI S VT RBS TOSRITEBMUBLET,

In regards to transportation, the products are supposed to be transported with the packaging described
in this specification. Please validate the transportation packaging spec at your side with utilizing
the actual packaging used for actual transportation.

QCopyright 2016 SHARP All rights reserved
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12. HEHEHE Packing form

12-1, @ERER Packing form figure
3 aOEBERIZRT,

Packing form is shown in Fig 3.

12-2. A—+RE & Carton storage conditions

a) f—k & EITEEH Piling number of cartons : MAX. S5cartons

b) B KULHR B 8 Package quantity in ona carton : 20pes

c) =t A X Carton size(Typ.) ¢ 430mm(W) X §10mm(D) % 340mm(H)
d) ¥REE (208 ILABF) Total mass (One carton filled with 20 modules)  ; 18.5kg

e) I—hARBEIE Carton store environment :
MDBEE Temperature 0~40°C

@HEXEE  Relative humidity 959%RHLLTF
RESEBBOTIYELILTE. TEEHESEICEEREBUVEY,

Please refer below as average value of the environmental conditions.

i BE:20~35°C R 85%RHELTF
25 BE:5~15°C R EE - B5%RHELTF
Summer time Temperature: 20~35°C Humidity: 85%RH and below
Winter time Temperature: 5~15°C  Humidity: 85%RH and below

~40°C, S5WRHOBRIE T THRE SN OB N, RET THBMURNICEERLET,

Please maintain within 240 hours of accumulated length of storage time, with conditions of
40 degrees Gelsius and room humidity of 95%RH,

QEFBI Direct sunlight
-HAICESFEXSERESLOALEIIC. EERENMEZETRERBOET,
Please keep the product in a dark room or cover the product to protect from direct sunlight.
@BEPEE Atmospheric condition
"BEMSTACPERBHOREORBBUENSHABFRCERBELEVLTEEL,

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

OREHILIZHE T BBBELY  Prevention of dew
REETETLODERLEERICENT . BT LU EOLICRERVNET,
FlALYRTRIOBEE BT 5010, —EFMICIELESRTE,
Do not place directly on the floor, and please store the product carton either on a wooden pallet
or a stand to avoid dew condensation. In order to obtain moderate ventilation in the pallet’ s
bottom surfaces, arrange correctly in the fixed direction.
-REBEOENGHMLTRERVET,
Please place the product cartons away from the storage wall.
BERLGBRAZRGTHLIZIEES BREBULIORELXIHET L.

Be careful of the inside of a warehouse to ventilate well and please consider installation of
a ventilator,

"ERBETULORROREERLNRESSICEERET,

Manage to rapid temperature change under natural environment.
G®IEE Vibration
EFEIAS MO AR CIERELLLTTSL,
Please refrain from keeping the product in the place which always has vibration.
DEREER Storage period
LRREEHICTTEURORELL TS,

Within above mentioned conditions, maximurm storage period should be one year.
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13. MRE L ET Marking of product name
13-1. SANJILFEFRNE Label indication
A)ED AL T DAL Module serial label
TV a—LEEIZ, SHARPO T -8 B A& ( LQ133MILW02) - RSB BB EZRTUESALEIFALET,
The label that displays SHARP logo-Model No.( LO133MILWO02) - Lot No. is stuck on the back of the module.
Oy bNoR R E (MFRUTILIFAvE)

SHARP Model No,
LQTI3IMTLWO2 HEE(BEERE)
- . . - Bar Code(Lot No.) Production year QOO0 QOOOOO
{L.ast digit of dominical vear) | T R, Serial No.
EETBEN—F

Assembly site code

HAEERE Discernment code

XXX XXHXKKXK Lot Na.
i Rt ~9X=10Y=11.2=12}
Production month (1-9X, Y, 2)

B) s Su25 AR T ISl Backlight serial tabel
EV—LEBBIZ AVIOSADOESRE - REEEERRLLESNUEERLET.
The label that displays the model No. and lot No, for the backlight is stuck on the back of the module.

ML Iﬂ!IIEIIIIEIEIEl |

FA A — ¥ — AR o — AR

i

' ﬁﬁ% '%ﬁiﬁ%%ﬁc‘f model No. . lot No. ete
13-2. SEEE R Packing box Label
SEBIC.OEB(LAIMILW02) QHF RN RUHANEREE QT a—ILHE FHFRLE,
FANERELET,
- D —FRRLINICELET,
The label that displays DModel number { LQT3IMILWO2) P)Lot number and Discernment code
(@Quantity of module is stuck an the packing box. Moreover, the display of bar code also applies to this.

wweg  (4S) LQ133IM1LWO2
| Bar code (T l

Lot Mo« (1T) 2015, ¢2. 10 ¥ &
| Bar code ((2)) ]

Quantity ¢ (Q) 2G pes
[ Bar code (@) 1

(I Madel number{ LO13IMTLW02}
Q2% . (@ Lot number (DATE) and Discernment code
@ Quantity of module

Le—THMREIALTYT.

BHETEEBIREATIEBENSYEY. (H: LA1IIMILWO2A %)
Our management product number might be filed {Ex: LOT133M1LWO2A ete.}

RoHSHREERFORBESBICHALTL. SHOEREFTVET,
% R.C.(RoHS Compliance) &IERoHSERITHEEL TN AT LERBIRLET . | R. C )
BEUa—)LE 1B BLYRHSESIZHELTEYEY,

A right picture is written to the packing box of module for the RoHS restriction.

¥ R.C.(RoHS Compliance) means these parts have corresponded with the RoHS directive,

This module corresponds from the first sample to RoHS Directive.

EERIOVTHEEROSHARPOI FICFRMGKREFTNET.
The fgure below is written under the SHARP logo of the packang box about the productmn country
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No - “ﬁﬁﬁiﬁﬁ ] o ——" gﬁ%mﬁ ----- . .. ﬁ% :
i S Tes‘:j;_:tem_ v Conditions: 1 Remark
1 SnRRE FBERE 80°C cf)ﬁlﬁwl_ 240H W& [NoteT]

High temperature | Ambient temperature 80°C 240H
storage test
2 BREE BIERE -20°C OFBEER P 240H RE [Notet]
Low temperature | Ambient temperature ~20°C 240H
storage test
3] BmEEEEE | BERE 40°C.EE 95% RHOFES T 240H BhiE [Notet]
High temperature | Ambient temperature 40°C ., Humidity 95% RH 240H
& high humidity | (fzFZLESEAILCE)
operation test | (No condensation.) N »
4 SR EE NRNVERGRTEE) BE 80°C RS DT 240H ByE [Note1]
High temperature | Panel surface{Active areal 80°C 240H
operation test
5 E.RE1E FABRE 0°C OFBEE T 240H 8% [Note1]
Low temperature | Ambient temperature 0°C 240H
operation test
6 IEN(GEEE) < IESEE Sin wave > [Notet]
Vibration test B B8R Frequency :10~57Hz.” K #R1E Vibration width:0.076mm [Note2}
{non-ocperating) 157 ~500Hz.~ INEE Acceleration: 9.8m/s2
B5IMENE Sweep time : 11 minutes
SRERBER Test period: 3H(X. Y, Z direction tH)
7| EECGERME) BIEE Max. acceleration / 7 $Jb APulse width: 50G / 11ms [Notet]
Shock test or 490m/s* / 6ms [Note2]
{non—operating) | IE3KHFFE Half sine wave direction @ =X Y, +7
E# Test period: Once for each direction

[Note1] ER{ffi5i% Result Evaluation Criteria
REREGCEVTHFREREBOREFEH T ERLEBLGIELNGNELLET,
COREEEIRAE R 1 15~35°C IR % : 45~ 75%RH R IE : 86~ 106kpa (D IR R (JISZ87034EHL)
Under the display quality test conditions with normal operation state, these shall be no change
which may affect practical display function.

(*#)normal operation state: Temperature:15~ 35°C Humidity:45~75%, Atmospheric pressure:86~ 106kpa)

[Note2] X, Y. ZEMDEZLETT .
The directions of X, Y, Z are definad as below:
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Fig. 3 PACKING FORM
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Fig.4. Lot number of LCD back side
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