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1. General Description

LM270WR3 is a Color Active Matrix Liquid Crystal Display with a Light Emitting Diode (LED) backlight
assembly without LED driver. The matrix employs a-Si Thin Film Transistor as the active element.
It is a transmissive type display operating in the normally black mode. It has a 27 inch diagonally measured
active display area with UHD resolution (3840 horizontal by 2160 vertical pixel array)
Each pixel is divided into Red, Green and Blue sub-pixels or dots which are arranged in vertical stripes.
Gray scale or the brightness of the sub-pixel color is determined with a 10-bit gray scale signal for each dot,
thus, presenting a palette of more than 1.07Billion colors with A-FRC (Advanced Frame Rate Control).

It has been designed to apply eDP(HBR2, 5.4Gbps) interface.

It is intended to support displays where high brightness, super wide vi @ angle,
high color saturation, and high color are important. q&x
— 4

0 .
= Timing gf %
=
(= Controller F D Panel
@ |eDP4lang
K > RGB x 2160 pixels)
3 (HBR2, 5.4Gbps) '\,
>
5 G2160
8 l [ Q;/\/
o
e n 1 s3s40 1
S Power <‘ Source driver circuit
g VLCD 10.0V Circuit Bloc
= Q) 2 4
\2) 2
Vi 2 (6PTM. Back light Assembly
N (LED)
']
General Featur 1G.1 ] Block diagram
Active Screen Size N 27 inches(68.47cm) diagonal
Outline Dimension 1N 621.8(H) x 360.6(V) x 13.5(D) mm (Typ.)
Pixel Pitch 0.1554 mm x 0.1554 mm
Pixel Format ¢ Q g 3840 horiz. By 2160 vert. Pixels RGB stripes arrangement
Color Depth \ 1.07 Billion colors, 10Bit (8Bit + A-FRC)
Luminance, White 250 cd/m? ( Center 1 Point, Typ.)
Viewing Angle(CR>10) View Angle Free (R/L 178(Typ.), U/D 178(Typ.))
Power Consumption Total 21.5 Watt (Typ.) (6.6 Watt @Vicp, 14.9 Watt @Is=70 mA)
Weight 3,110g (Typ.)
Display Operating Mode Transmissive mode, normally black
Surface Treatment Advanced Anti-glare treatment of the front polarizer (3H)
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2. Absolute Maximum Ratings

The following are maximum values which, if exceeded, may cause faulty operation or damage to the unit.

Table 1. ABSOLUTE MAXIMUM RATINGS

Values
Parameter Symbol Units Notes
Min Max

Power Input Voltage Vico -0.3

Operating Temperature Top 0

Storage Temperature TsT -20

Operating Ambient Humidity Hop 10

Storage Humidity HsT 10

LCM Surface Temperature T 0

(Operation) Surface

Note : 1. Temperature and relative humidity range
Wet bulb temperature should be 39 °C
2. Maximum Storage Humidity is up to 4

3. Storage condition is guaranteed un ing Cohgitic
4. LCM Surface Temperature shoul in. 0°Canllax. 65°C under the VLCD=10.0V,
fV=60Hz, 25°C ambient Tem miditycoftrol and LED string current is typical value.
2 4

FIG.2 Temperature and relsti umi
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3. Electrical Specifications

3-1. Electrical Characteristics

It requires two power inputs. One is employed to power the LCD electronics and to drive the TFT array and
liquid crystal. The second input power for the LED/Backlight, is typically generated by a LED Driver.
The LED Driver is an external unit to the LCDs.

Table 2-1. ELECTRICAL CHARACTERISTICS

Values
Parameter Symbol Uni otes
Min Typ Max
o

MODULE : §
Power Supply Input Voltage Vicp 9.5 | 10.0 &.5 % dc

5
Permissive Power Input Ripple VdrF () 40 mVp-p 1
- | ~e60 | Qs}, mA 2
Power Supply Input Current ILcp b&
. 20 ﬂb 0 mA 3
Pc Typ 6.6 8.25 Watt 2
Power Consumption /\/
Pc MAX Qs %{ | 115 Watt 3
Rush current TRUSH ‘\’\ | 3 A 4
v -
Note : (J . X
1. Permissive power ripple should be m und Lcp#=10.0V, 25 + 2°C, f,=60Hz
condition and at that time, we re the han th configuration of oscilloscope is

to be under 20Mhz. %\
2. The specified current and power e@hsumptionare under the V,»,=10.0V, 25 + 2°C, f,=60Hz
condition whereas mosaic efn(8 x 6) 5 djsplayed and f, is the frame frequency.

. The current is specified maxi cyrrent pattern.
tis ab s and rising time of power Input is 1ms(min.).

. The duration of rush
. VLCD level must be ured at two points on LCM PCB - between VLCD(test point) and LCM Ground.

The measured results need ¢o meet the Power supply input voltage spec.
(Test condition : maxim wer pattern , 25+ 2°C, fV=60Hz)

2"

(62 I SN O]
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* Permissive Power input ripple (V o, =10.0V, 25°C, fv (frame frequency)=Max. condition)

White pattern

()Blac p
L 4 b‘
¢ Power consumption (V,, =10V, 25°C, fV (frar@%cw@ndition)

Typicar power Pattern Maximum power Pattern

FIG.3 Mosaiﬁﬁrn & White Pattern for power consumption measurement
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Table 2-2. LED Bar ELECTRICAL CHARACTERISTICS

Values
Parameter Symbol Unit Notes
Min. Typ. Max.
LED String Current Is - 70 75 mA 1,2,6
LED String Voltage Vs 49.5 53.1 56.7 \ 1, 3,6
Power Consumption PBar - 14.9 159 Watt N 1,2,5
LED Life Time LED_LT 30,000 - - V) 4

Notes) The LED Bar consists of 72ea LED packages, 4 strings (parallel) )@Jackagei és%

LED driver design guide

N WN B~

: The design of the LED driver must have specifications for the in L
The performance of the LED in LCM, for example life ti rﬁrlght %extremely influenced
by the characteristics of the LED driver. \}

So all the parameters of an LED driver should b Iy de
Constant current control.

Please control feedback current of each @dlwd:a% compensate the current variation

nd output current should be

among the strings of LEDs.

When you design or order the LED %’please rM(e sure unwanted lighting caused by the
mismatch of the LED and the er (n ghtmg, flicker, etc) never occurs.

When you confirm it, the LC sho perated in the same condition as installed in
your instrument.

. The specified values are f: |ngI

. The specified current i ed as t current for a single LED string with 100% duty cycle.
. The specified voltag put LED string and Bar voltage at typical Current 100% duty current.

. The LED life time is define \&che time when brightness of LED packages become 50% or less

than the initial value un conditions at Ta = 25 + 2°C and LED string current is typical value.

. The power consump sifown above does not include loss of external driver.

The typical p ptlon is calculated as PBar = Vs(Typ.) x Is(Typ.) x No. of strings.
The maxmum% onsumption is calculated as PBar = Vs(Max.) x Is(Typ.) x No. of strings.

. LED operating conditions are must not exceed Max. ratings.
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3-2. Interface Connections

3-2-1. LCD Module

- LCD Connector(CN1) : GT05Q-30S-H10-MN (LSMtron), HD2S030HA1 (JAE), KN38B-30S-0.5H(HIROSE)
or Equivalent

- Mating Connector : 20453-030T-#+# (Manufactured by I-PEX) or Equivalent

Table 3. MODULE CONNECTOR(CN1) PIN CONFIGURATION

No Symbol Description No | Symbol Descriy’oQ

1 VLCD Power Supply +10.0V 16 |LaneOP True Signal @M i T_ink 0

2 VLcD Power Supply +10.0V 17 |LaneON Nmponeﬁb@f‘(m Main Link O
3 VLCD Power Supply +10.0V 18 GI\’I. \ . Q.\‘Qround

4 VLCD Power Supply +10.0V 19 Lanw NMnal for Main Link 1

5 VLCD Power Supply +10.0V 2 @OelN &Monent Signal for Main Link 1
6 NC No connection W GI\'Q‘ ) Ground

7 GND Ground &\22 ’,I_agezpP True Signal for Main Link 2

8 NC No Connection‘(\ e2N| Component Signal for Main Link 2
9 NC No Conneqis{O‘“ A Xl\" GND Ground

10 GND Gr N4 #25 |Lane3P True Signal for Main Link 3

11 HPD Hot P'QQI,Q ct Si\g&(b 26 [Lane3N| Component Signal for Main Link 3
12 GND R round ) N 27 GND Ground

13 | Aux_chn| © ”tCSi éﬁ’x"iaw 28 | GND Ground

14 | AUX_CHP m Signal for Auxiliary Channel 29 NC No Connection

15 GND \ Ground 30 GND Ground

Note: 1. AllGN @ pins should be connected together and to Vss which should also be connected to
the LEDX al frame.
2. All VLcp (power input) pins should be connected together.

#1 #30
L srestosssssssstssssssssssses

Rear view of LCM

FIG.4 Connector diagram
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3-2-2. BACKLIGHT CONNECTOR PIN CONFIGURATION(CN2)

The LED interface connector is a model SM06B-SHJH(HF)_Manufactured by JST or equivalent

The mating connector is a SHIP-06V-S(HF), SHIP-06V-A R(HF) or equivalent
The pin configuration for the connector is shown in the table below

Table 3-1. LED CONNECTOR PIN CONFIGURATION

Pin Symbol Description %
1 FB1 Channell Current Feedback
2 FB2 Channel2 Current Feedback b‘
3 VLED LED Po)u@pply ’\Q‘)
4 VLED LED¢Po Sup
e s O
5 FB3 ChﬂeBCurre&
6 FB4 el4 C(@\a‘eedback
\Q" \'J
0\;’ ’v
#6
A‘ &

Rear view of LCM

[ FIG. 5 ] Backlight connector view
Ver. 1_UNW.szguanqzhuo com
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3-3. eDP Signal Specifications
3-3-1. eDP Main Link Signal

' MLN !
—| | mve O
500 [] B CMusaurce tcmsine Vre°[] 500
50Q C_ML_Soirce | C_ML_Sink 50Q q
T ! M
oo, T <O
Source ' " Sink q
Connector Connector v
[ Main Link Differential Pair ;6® Q.C\b
U Y
Parameter Symbol Min T ¢ Max i Notes

Unit Interval for high bit rate

(5.4Gbps / lane) UI_HBR2 AY\ x(b' ps
/7

»
Amplitude %V SQ’ 05 o
- . 0
Link Clock Down Spreading ("04:\‘\ e <V

Differential peak-to-peak voltage
at Sink side connector

Fre 30¢ 33 kHz
A % % 7
('/\kD.FF (b' - 1.38 V | Note6,7)
Do
EYE width M

0.38 - - U | Note67
at Sink side connector§ &‘%)NN ote 6,7)

4UI+

Lane-to-Lane skew Lrcsicew- - -
\ INTER_PAIR 500ps
N
\ .
Lane intra-pair skew R SKEW- - - 50 ps
INTRA_PAIR

AC Coupling é@itor Csource_mL 75 200 nF Source side

Note)
1. Termination resistor is typically integrated into the transmitter and receiver implementations.
2. In cabled embedded system, it is recommended the system designer ensure that EYE width and voltage are met
at the sink side connector pins.
3. Mismatched common mode voltage will occur abnormal display.
4. All eDP electrical spec is measured at sink connector side.
5. eDP cable Impedance should be 100ohm + 5%.
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Note6) Definition of Differential Voltage

Common Mode Voltage
Vem = (Vo +Vp) /2

Voirr = Vps = Vo
Vorrrpp = (2*max | Vp, -V 1)

Note7) Main Link EYE Diagram

Volts

@ﬁ) 0.1@&)3 04 05 06 07 08 09 10
N N

UI
\\\‘ \‘
o High Bit Rate 2 @ TP3 EQ
Point “\
Time(UI) Voltage(V)
&eb Any UI location (x) where the eye width is open from x to x+0.38U1L 0.000
A

2 Any passing UI location between 0.375UI-0.625U1L 0.045

3 Point 1 + 0.38UI 0.000

4 Same as Point 2 -0.045

[ EYE Mask Vertices at embedded DP Sink Connector Pins ]
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3-3-2. eDP AUX Channel Signal

[ Recommended eDP @'nnel

1Aux_Ch_N |
= i 9
Vbias ! ! Vbias
50Q || 1x Csource-pux Chinkaux Rx [ 50Q
AN Aux Ch ! ! Aux Ch
TX 1 1 RX
SOQ CS(I);JRCE-A:\UX CFINKﬁUX SOQ
] — ™|
1 Aux_Ch_P | Q)
Source' ' Sink
Connector Connector ./ 1
O \
N e V
Aux Ch ' AUl
N &
Ry N
X 4

QQ@E; Pair ]
\’)

AN
Parameter Symbol ( in p ‘@/ Max Unit Notes
\3 O
AUX Unit Interval I 0.4 - 0.6 us
AN d
> X
AUX Jitter at Tx IC Package Pins At/ - - 0.04 Ul Equal to 24ns
% T\Q
ji
AUX Jitter at Rx IC Package Pigs o C) - - 0.05 Ul  |Equal to 30ns
N‘ \\ Q
AUX Peak-to-peak volteya\; \\\"‘ 0.32 ) 136 v
at Connector Pins o ving
AUX Peak-to-peak voltage
at Connector Pins of Tran‘% Vauxorerp-p 0.39 1.38 v
AUX EYE width &
at Connector Pigé ;Q. d Rx 0-98 ) ) Ui
VAUX-CM _Rx - 0 20
AUX DC common mode voltage
Vaux-cm _Tx - 0.15 2.0

AUX AC Coupling Capacitor CsoUrCE-AUX 75 200 nF Source side

Note)

1. Termination resistor is typically integrated into the transmitter and receiver implementations.

— 2% _
2. Vaux-DiFFpp = 2% | Vauxp~Vauxn |

3. Termination resistor should be +500hm at source side to AUX level.
4. At sink side AUX cap. are for protection ESD/EOS damage.
5. Mismatched common mode voltage will occur abnormal display.
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3-3-5. eDP HPD Signal
«—— HPD_TimeOut (2ms) ——»
< HPD_IRQ Pulse
HPD —\ (0.5 ~ 1.0ms) — J/
\ ~.
Casel : HPD IRQ Event Case3 : Hot Plug / Re-py@-ut
%
[ HPD Events ] Q-)
>~ A N
Parameter Symbol Min T 2) Max m Notes
HPD Voltage Z'ZK(\ 200 \Y Sink side Driving
\ A J Al
Hot Plug Detection Threshold HPD 2 /\ - /» Y
) C\V 7 Source side Detecting
Hot Unplug Detection Threshold -\Sb (\'SO’ 0.8 Vv
HPD_IRQ Pulse Width HPD_IRQA® 0.5 SO | 10 | ms
HPD_TimeOut (\\) Q: L o- - ms | HPD Unplug Event

N
Note) D @.
1. HPD IRQ : Sink device wants to the S% ice that Sink’s status has changed so it toggles HPD line,

2.

3.

forcing the Source device tqQ read s Link /
HPD Unplug : The Sink deti
Main Link as a power

ceiver DPCD field via the AUX-CH
i€no Ion@tg hed to the Source device and the Source device may then disable its
a

ode
evice is\% ched to the Source device, forcing the Source device to read its Receiver
ink status Recelver DPCD fields via the AUX-CH

)
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3-4. Signal Timing Specifications
This is signal timing required at the input of the TMDS transmitter. All of the interface signal timing should be
satisfied with the following specifications for it's proper operation.

Table 4. TIMING TABLE

ITEM SYMBOL Min Typ Max Unit Note
Period tCLK 1.82 1.875 1.93 ns
DCLK
Frequency fCLK 518.25 | 533.25 | 548.25 MHz <f\o'>
O\~

Period tHP 3968 4000 4040 \;
Mo N
Hsync tc%

Period tvp 22

N\
Width-Acti 28 @
i ctive twH 32 " N Q.\
p

20
/‘ : 40~59.996Hz

'd
Width-Active twv 5 tHP

b‘ Adaptive Sync
Vsync Frequency fv 58.2 7097 \ Hz

[ N (@)
Horizontal Valid tHV, b840 &840 3840

4
Horizontal Back Porch I% 80 116
’L/ AR teLK

)

/
.

q
Horizontal Front Porch OtHFP QS 48 48
\__¢ (.¢
\ VP
Data HOFiZOMa'@ &@ 128 160 200 twH+ tHBP+ tHFP
A g \v
Enable Verticmid \ tvv 2160 2160 2160
Vertical Back $ tvBP 52 54 100
tHP
Vertigal ETpntPorch tVFP 3 3 3
Note:

1. DE Only n{8d&2PaPtion. The inputof I—‘f-’soync & Ve signa}%%es not have ant&feEyer+ tvep

on LCD normal operation.

2. The performance of the electro-optical characteristics may be influenced by variance of the
vertical refresh rates.

3. Horizontal period should be even.

4. This panel supports adaptive sync timing(40~59.996Hz) only under moving picture in room
temperature(25+57T).

¥ It would not work usually under still image & reliability test. Under those condition,

the phenomenon such as image sticking and flickering could be found on the screen
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3-5. Signal Timing Waveforms

0.7vDD
Hsync, Vsync, DE, DATA
0.3vDD

fox gsvo q
A mrmm%@\@?:m
e VALID 5) \'

INVALID X INVALID

DATA
DE(Data Enable) /‘ H \

ched at tx ing edge of DCLK

/\9) X’

Hsync Ew @b %%
. AN
_/ . BP »le by e
DE(Data Enable) %
) tup >
M
Vsyi/' } @ %% / r\
S Ty LR

DE(Data I;nable) h/_\_/_\_/_\_/%%\_/_\fl
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3-6. Color Input Data Reference

The Brightness of each primary color(red,green,blue) is based on the 10-bit gray scale data input for the color;
the higher the binary input, the brighter the color. The table below provides a reference for color versus data

input.

Table 5. COLOR DATA REFERENCE

Input Color Data
Color RED GREEN @
MSB LSB MSB LSB [ MSB LSB
R9 R8 R7 R6 R5 R4 R3 R2 R1 RO G9G8G7G6G5G4G3G'3G1G0 I?BVB 5 B4 B3 B2 B1 BO
Black 000O0OO0OOOOOO OOOOOO%O G-bOOOOOOO
@b'b""' SO
;ﬁﬁ.ﬁlﬁﬁi'%,ﬁﬁﬁﬁﬁéﬁﬁéﬁﬁoﬁﬁéﬁﬁéﬁﬁoﬁﬁéﬁﬁéﬁﬁéﬁﬁ
Basic v 1111111111
Basic (2)11 et
f*osgooo LA
111111 oooooooooo
AU 1111 1111111111
@ 0000O0 000000O0OOO
K AT 0000 0000000000
- Q .............................................................
e 0000 0000000000
o o) 1 1\«\%@ R RN SRty
GREEN(OOU%‘ 0000OOOO0OOOO 00000O0OO0OOCOO 00O0O0OO0OOCOOOO
GREEN

BLUE .............................................................................................................
BLUE (1022) 000O0OOOO0OOOO 000OO0OO0OO0OOOO 1111111110
BLUE (1023) 000O0OO0OOO0OOOO 000O0OO0OO0OO0OCOO 1111111111
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3-7. Power Sequence
3-7-1. Power Sequence
Power Supply
VLCD “_ Taz _"
—| T; |« le— T1o — | |
_eDP —_— Black:Video Video From Source |Black Video 0 D
Display ‘ < )
HPD «Ty>| \ \ \ q
from Sink |
Sink | |
Aux CH I Aux Channel Operationab
—| T+ —| T, |+ N o
Source Link — € \
Main Link Data Training[ !dle | Valid Vigeo'pa ! Ob'
<« T. >/« >l T,
T T T : 0oy
Power Supply for »
LED LED Off LER Op/| LED Off
\A\ o 'S N
Table 6 @ER ngDﬁN:CE TABLE
i Limits ¢ i Limits ;
Timing Required Units s iming Required Uni Notes
By Min | Max C " By Min | Max | 'S
T, | Source | 0.5 | 10 [ ms 1 Fad\ T, | Source 0 500 [ ms
: < A\
T, | sink | 10 g@& 3 T, | Source [ 1000 | - |ms
T, Sink 15\ 0" ms -
T, Source - - L, MS 6
Ts | Source | - \§1s 6
- 10

Ts Source ms -

T, Sink 0 ms -

Tg Source 0 - ms

Ty Source | 200 - ms 7

Note) 1. Do not insert the mating cable when system turn on.

2. Valid Data have to meet “3-3. Signal Timing Specifications”
3. When the Video signal is invalid, be sure to pull down the power supply for LCD VLCD to 0V.
4. The above power sequence should be satisfied the basic power on/off and resolution, timing transition.
5. LED power must be turn on after power supply for LCD and valid status of Video Signal.
6. Link training duration is dependent on the customer’s system.
7. LED power must be turned off while Video data signal is valid
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3-7-2. VLcp Power Dip Condition

VLCZD

Q)
T P
N D
S
O

FIG.6 Pow ip.tonditio '\'

>
in
o

1) Dip condition

8V <V, p< 9.5V, tdSZOg‘/% &o
2) Vicp< 8V 6

V| cp-dip conditio uﬁ @he Power On/Off conditions for supply voltage.
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4. Optical Specifications

Optical characteristics are determined after the unit has been ‘*ON’ for approximately 30 minutes
in a dark environment at 25+2°C. The values specified are at an approximate distance 50cm from the LCD
surface at a viewing angle of ® and 6 equal to 0 ° and aperture 1 degree.

FIG. 6 presents additional information concerning the measurement equipment and method.

Optical Stage(x,y)

LCD Module

/

PR 880 or RD 80S
or PR650

O
oL

50cm

=

N

FIG.7 Optical Characteristic Measurement E

4
V
uipm

beﬁethod

Hz Dclk=533.25 MHz, Is=70mA)

P 4
Parameter Units Notes
Max
Contrast Ratio - 1
Surface Luminance, white - cd/m?2 2
Luminance Variation % - % 3
Response Time | Gray To Grat - 25 ms 4
RED & Rx ‘( N 0.642
[ 4
@C) 0.342
N &x 0.327
Color Coordinates G 0630
[CIE1931] Y '(I)'yg)?, Toyg3
By 0.051
HITE Wx 0.313
Wy 0.329
Horizontal 0 - 178 -
Color Shift =Lt Degree 5
Vertical Bcst v - 178 -
Viewing Angle (CR>10)
Horizontal Oy 170 178 -
General Degree 6
Vertical Oy 170 178 -
Gray Scale - 2.2 7
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Notes 1. Contrast Ratio(CR) is defined mathematically as : (By PR880)

Surface Luminance with all white pixels
Surface Luminance with all black pixels
It is measured at center point(Location P1)

Contrast Ratio =

2. Surface luminance(LwH)is luminance value at Center 1 point(P1) across the LCD surface 50cm
from the surface with all pixels displaying white. For more information see FIG.8 (By PR880)

3. The variation in surface luminance , 8 WHITE is defined as : (By PR880)

M ini_mum(Lpl, LopyeennLpg) <100

Maximum (L, Lp,, ... Lpg)

Where L1 to L9 are the luminance with all pixels displaying white at 9 locations. %h
For more information see FIG.8

4. Gray to gray response time is the time required for the display, ansitio May to gray.
For additional information see Table 8. ( By PR880 ) %
5. Color shift is the angle at which the average color differefice for aII M s lower than 0.02.
For more information see FIG.10 (By EZ Contrast,
- Color difference (Au'v")

, 4x . 2
" ~2x+12y+3 = % '\(,bv V) + (v,

(AU Vi Q u’v’ value at viewing angle direction
Avg(Au'vV') = '1— Q % Vv’ value at front (6=0)

Macbeth chart number (Define 23 page)

5WH|TE =

- Pattern size : 25% Box siz

- Viewing angle d|rect|on r shift or|20ntal Vertical
6. Viewing angle is the a |ch trast ratio is greater than 10. The angles are
determined for the ho taI or d the vertical or y axis with respect to the z axis which
is normal to the $|rface F e information see FIG.11 (By PR880)

7. Gamma ValGe is aPprOX|mater 2.2. For more information see Table 9.
" <Measuring point f‘%ninance variation> <Measuring point for surface luminance>

H
% H>/5106 H/2
7 S 2\ S
o709, |
v/q V/3
O a\ i
v s \11 06 <> v
Vo l.é O N
V/10 O7 '8 Og

H: 596.74 mm
Active Area y : 335.66 mm
FIG. 8 Measure Point for Luminance @ H,V : Active Area .~
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The response time is defined as the following figure and shall be measured by switching the
input signal for “black” and “white”.

SR P
100
90 /7 _ -\
Optical
Response .
10 q<0
0 _— ;
black white '(\ bIach

‘

U

FIG.9 Response time ()Q\

Color shift is defined as the following test pattern and color. Q

25% Box size

X
v
P

Bluish green

519 459

475 799

743 715

Yellow green Orange yellow

307 643 923

159 775 651

347 235 119

Yellow

R 107 291 791 967 831 143

G 131 595 111 851 251 507
B 583 263 151 147 607 691

White Neutral 8

R 963 827 623 443 255 91
G 963 827 623 443 255 91
B 963 827 623 443 255 91
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Dimension of viewing angle range.

¢ = 270°, Down

120 Q}Q‘, . —
- Linear Regressmn y =yx+b
=100+ b =log(a) = -3.185 + 0.043
% PN )§ 0 y=2.173 + 0.021
c 80 @ o1 45l (r=090978)
- 60} S 8
g v g0
c - 0.5
E 20 F g
- OO 5 150 200250 300 S 14 16 18 20 22 24 26
Command- \eve| Value, V Log Command-Level Value, x = log(V)
FIG.12 Sample L \?Ance VS. gray scale FIG.13 Sample Log-log plot of luminance
(using it gray scale) VS. gray scale
&Vrﬂ_b log(L—L,)=rlog(V)+log(a)

Here the Parameter a and vy relate the signal level V to the luminance L.
The GAMMA we calculate from the log-log representation (FIG.12)
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Table 8. Gray to gray response time table

Gray to Gray

Falling Time

Rising Time
G1023 G767 G511 G255 GO
G1023
G767
G511
G255
GO

Q)
QX

Gray Level

Table 9. Gray Scale Specification 6®
f
p.)
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5. Mechanical Characteristics

The contents provide general mechanical characteristics. In addition the figures in the next page are detailed
mechanical drawing of the LCD.

Horizontal 621.8mm
Outline Dimension Vertical 360.6mm

Depth 13.5mm

Horizontal 602mm %b
Bezel Area

Vertical 340.8mmb‘
Horizontal 0’& 59

Active Display Area
Vertical () b&; m
Weight 3110g (Typ.) / 3265g~(Mak.) ‘\,
Surface Treatment Advanced Anti reat rgbhe front polarizer (3H)
4 /7
Notes : Please refer to a mechanic drawing in t toIer: t the next page.
. X
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4-M3
Depth Max 3.9

<FRONT VIEW>
o&E = a8 = T =1
5503 _ , 621.4:05 55103
3
|
i = 0 = S ) 4 q
T \ D
602(Bezbl Open) -
] 596.74(Adtive Area) o~ \ £ I
\\ ¢
B L 3
i [ \ £
(K & N0 |
Y 4 »« é w
_ B _ _ _ _ _ a A - 4 4 i
8 P ; § : e 3 g5 g
| /7 |
| : © b
[lﬂ Q % nJ
gl

135

=2 =

LGD Highly recommendation :

SECTION A-A SECTION B-B
SCALE 211 SCALE 2/1

System chassis or frame should be designed to keep the IPS Panel flat as it is vulnerable to panel light-leakage

caused by deformation.
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<REAR VIEW>

3550816734 401

AB 00 00 € X

2

C

)

Pleese fokon local ordimncine o regton for caporsd

Height=8.9

6-M3.0(Pitch 0.5)
Depth=Max 5

T

I

SECTION C-C
SCALE 2/1

3. Torque SPEC of Mounting : 3.0 ~4.0kgf.cm
4. I/F Connector Specification : LSMtron, GTO5Q-30S-H10 or Equivalent.
5. LED Connector Specification : JST, SM06B-SHJH(HF)
6. Ther COF area is weak & sensive, so please don't press the COF area.

150 03 -
1 62.6 ' r
LU0
RE
2 o
© 5
- _ _ _ _ _
© o [@
° 2e
QW
Sle
| ‘ | 209.6
° P - 120" 03
% 817‘\_‘7, 35 03 .
3 1 (10) ‘ L
: N\
o LSMtron, GTO5Q-30S-H10-MN 80 1(User ector
E [ — #30 #1 —
r olo Y
0P X 3 00 00 00  VOLEI y 4 C
YHZHZ-SOSSE
O) o @
i n I n n © n n
° — U — U — U — — U — Y — Y — Y — = — = °
LT3 C T ¢ TP T AN % C C T 1°C
Yol e
JST, SM06B-SHJH(HF) 1 (45) Source COF (10ea)
281 03 0.3 ' 281 0.
268.5 208.8 149.. .5 299 89.5 149.2 208.9 268.6
-
303.1° 1(LED Cogefector) / [ 4
\AU 595
¢ ()
% Notes
1. Unspecified tolerances are to be © 0.5mm.
2. Tilt and partial disposition tolerance of display area are as following.
(1) Y-direction : 1 A-B | < 1.4mm
17 (2) X-direction : 1 C-D | < 1.4mm
<<
- Al Bezel open
o i
© H g
) ( b
c E
of ) ¢ D
o H .
~ i Active area
= = i
5 @
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6. Reliability
Environment test condition
No Test Item Condition Notes
1 High temperature storage test Ta= 60°C 240h 1
2 Low temperature storage test Ta= -20°C 240h 1

3 High temperature operation test
4 | Low temperature operation test

5 Humidity condition Operation

Altitude
6 operating
storage / shipment

Maximum Storage Humidity for
4 corner light leakage Mura.

Ta=0°C  240h

Ta= 50°C 50%RH 240h

N
O &
O,\,\,

Ta= 40 °C ,90%RH

0 - 16,400 feet(5
0 - 40,000 feet( ?bb‘
Max 70%R 940 T

A\) /

P —

Note 1. Result Evaluation Criteria:

TFT-LCD panels test should take

In the standard condition, ther

. T,= Ambient Temperature

@m

‘b"
r cooMg ough at room temperature.

arti¢ular problems that may affect the display function.
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7. International Standards

7-1. Safety

a) UL 60950-1, Underwriters Laboratories Inc.
Information Technology Equipment - Safety - Part 1 : General Requirements.

b) CAN/CSA-C22.2 No. 60950-1-07, Canadian Standards Association.
Information Technology Equipment - Safety - Part 1 : General Requirements.

c) EN 60950-1, European Committee for Electrotechnical Standardization (CENELEC).
Information Technology Equipment - Safety - Part 1 : General Requirements.

d) IEC 60950-1, The International Electrotechnical Commission (IEC). c q

Information Technology Equipment - Safety - Part 1 : General Requirements

7-2. Environment

a) RoHS, Directive 2011/65/EU of the European Parliamen@ &f the %rac f 8 June 2011
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8. Packing

8-1. Designation of Lot Mark
a) Lot Mark

A B C D E F G H I ] K L M

A,B,C : SIZE(INCH) D : YEAR

E : MONTH F~ M : SERIAL NO. q
Note q%

1. YEAR

Year 2011 | 2012 | 2013 | 2014 | 2015 | 2016 \o 020
Mark A B C D E lT\'SJ K

2. MONTH \O ()\b‘
Jun

Month Jan Feb Mar Apr W % ug Sep Oct Nov Dec

Mark 1 2 3 4 QV 77 8 9 A B C

b) Location of Lot Mark

Serial No. is printed on the Iab@ abel i Eagwed to the backside of the LCD module.
r

This is subject to change wi not

8-2. Packing Fo

1) Package quantity in om%box 10ea
355mm X 430mm

b) Box Size : 700r§\
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9. PRECAUTIONS

Please pay attention to the followings when you use this TFT LCD module.

9-1. MOUNTING PRECAUTIONS

(1) You must mount a module using holes arranged in four corners or four sides.

(2) You should consider the mounting structure so that uneven force (ex. Twisted stress) is not applied to the
module. And the case on which a module is mounted should have sufficient strength so that external
force is not transmitted directly to the module.

(3) Please attach the surface transparent protective plate to the surface in order to protect the polarizer.

Transparent protective plate should have sufficient strength in order to the resist external fo

(4) You should adopt radiation structure to satisfy the temperature specification.

(5) Acetic acid type and chlorine type materials for the cover case are not desirable becau mer
generates corrosive gas of attacking the polarizer at high temperature and the latt circuit break
by electro-chemical reaction.

(6) Do not touch, push or rub the exposed polarizers with glass, twee anyt rﬁb der than HB

pencil lead. And please do not rub with dust clothes with chemi % ment.
Do not touch the surface of polarizer for bare hand or greasy clothy(Some 4&» s are detrimental
to the polarizer.)

(7) When the surface becomes dusty, please wipe gently 3w'@s&rbent w r other soft materials like

chamois soaks with petroleum benzene. Normal-hex eco for cleaning the adhesives
used to attach front / rear polarizers. Do not use , toluppe alcohol because they cause
chemical damage to the polarizer.

(8) Wipe off saliva or water drops as soon as po heir %&ﬂne contact with polarizer causes

deformations and color fading.
(9) Do not open the case because inside cirggit®do not a%.lfﬁcient strength.

(10) As The IPS panel is sensitive & slin% € recom d the metal frame of the system supports the panel
by the double side-mount. .

9-2. OPERATING PRECA

(1) The spike noise causes the % erati
V=4200mV(Over and nd?' shoot v
he t

(2) Response time depe
(3) Brightness depen
And in lower te
longer.
(4) Be careful for conden% at sudden temperature change. Condensation makes damage to polarizer or
electrical contacted Yarts\ And after fading condensation, smear or spot will occur.
(5) When fixed pattegns age displayed for a long time, remnant image is likely to occur.
(6) Module has hig Kl ncy circuits. Sufficient suppression to the electromagnetic interference shall be
done by s e@\anufacturers. Grounding and shielding methods may be important to minimized the
interference!
(7) Please do not give any mechanical and/or acoustical impact to LCM. Otherwise, LCM can’t be operated
its full characteristics perfectly.
(8) A screw which is fastened up the steels should be a machine screw.
(if not, it causes metallic foreign material and deal LCM a fatal blow)
(9) Please do not set LCD on its edge.
(10) When LCMs are used for public display defects such as Yogore, image sticking can not be guarantee.
(11) LCMs cannot support “Interlaced Scan Method”
(12) Please conduct image sticking test after 2-hour aging with Rolling PTN and normal temperature(25~407C)
(13) When this reverse model is used as a forward-type model (PCB on top side), LGD can not guarantee
any defects of LCM.

(Oguits. It should be lower than following voltage :

re.(In lower temperature, it becomes longer.)
. (In Higher temperature, it becomes lower.)
re, respohse’time(required time that brightness is stable after turned on) becomes
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9-3. ELECTROSTATIC DISCHARGE CONTROL

Since a module is composed of electronic circuits, it is not strong to electrostatic discharge. Make certain that
treatment persons are connected to ground through wrist band etc. And don't touch interface pin directly.

9-4. PRECAUTIONS FOR STRONG LIGHT EXPOSURE

Strong light exposure causes degradation of polarizer and color filter.

O
9-5. STORAGE q%

When storing modules as spares for a long time, the following precaut |on§re necess

resce Keep the temperature
between 5°C and 35°C at normal humidity.

(1) Store them in a dark place. Do not expose the module to sunligh E
(2) The polarizer surface should not come in contact with any other object.

It is recommended that they be stored in the container |n they \W pped
9-6. HANDLING PRECAUTIONS FOR PR
(1) The protection film is attached to the bezel WI II m k|
When the protection film is peeled off, stati ated between the film and polarizer.
This should be peeled off slowly and care re electrically grounded and with well ion-

blown equipment or in such a conditio
(2) When the module with protection fil

% ed is stored for a long time, sometimes there remains a very
3tter theffrotettion film is peeled off.

he glag, reMains on the bezel surface or its vestige is recognized,
e or other soft material like chamois soaked with normal-

hexane.
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