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1. General Description

LM270WR3 is a Color Active Matrix Liquid Crystal Display with a Light Emitting Diode (LED) backlight system
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. f\é)

EEPROM (\Q O\b\:‘)-

nc}
TE D Panel
(S, RGB x 2160 pixels)

Timing
eDP 8lane Controller

>l

(HBR2, 5.4Gbps) | (1chips)

CN1 /\/
(30Pin) A Logic Power Q 6
QO o5
Vi 100V Power Circui ? = 53840 T
Block . ¢ < Source Driver Circuit
A0 X |
Vi _'l N2 m) - @ | Back Ilg(rli':E gisembly
m$ ‘ C.
@&.1 ] Block diagram
General Features@ %
Active Screen Size 27 inches(68.47cm) diagonal
Outline Dimension \\ 611.8(H) x 355.6(V) x 13.5(D) mm (Typ.)
Pixel Pitch \ ™ 0.1554 mm x 0.1554 mm
Pixel Format \ 3840 horiz. By 2160 vert. Pixels RGB stripes arrangement
Color Depth A % 1.07 Billion colors, 10Bit (8Bit + A-FRC)
Luminance, White 300 cd/m? ( Center 1 Point, Typ.)
Viewing Angle(CR>10) View Angle Free (R/L 178(Typ.), U/D 178(Typ.))
Power Consumption Total 26.4 Watt (Typ.) (6.6 Watt @Vicp, 19.8 Watt @Is=105 mA)
Weight 3,090 g (Typ.)
Display Operating Mode Transmissive mode, normally black (IPS)
Panel type Reverse type
BLU type Edge type
Surface Treatment Advanced Anti-glare treatment of the front polarizer (Haze 25%, 3H)
Ver. 0.0"W-szguangzhuo.com eqaeng8l@@bni I .com jimei@jimeihk.com +86-13411384939
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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 2-1. Absolute Maximum Ratings

Values
Parameter Symbol Units Notes
Min Max
Power Supply Input Voltage Vi -0.3 +12.0 Ve , @gs"c
Operating Temperature Top 0 50 T A <
. N
Storage Temperature Tsr -20 6(};@\\ c u) 123

)
Operating Ambient Humidity Hop 10 e (%
Storage Humidity Her 10 \‘QH

’ &~

W\ 65 Ny’ C 1,4

Notes: Q\)’ X
1) Temperature and relative humidity range are shown jfith&figure below:
Wet bulb temperature should be 39°C Max, and ohdénsation r.
2) Maximum storage humidity is up to 40°C, 70% or 4 corry lignt leakage mura.

3) Storage condition is guaranteed under packin
4) LCM surface temperature should be measur;

no humidity and typical LED string curr%

* f, = Frame frequency P
* T, = Ambient temperature /\/ P

§ C\)Q(b. 90%
&Q 60% n
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FIG.2 Temperature And Relative Humidity
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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 other input power for the LED/Backlight, is typically generated by a LED Driver.
The LED Driver is an external unit to the LCDs.

Table 3-1. Electrical Characteristics

Values <
Parameter Symbol : Unit %\lotes
Min Typ Max ’&\
4
Module: \ b
& %
Power Supply Input voltage Vico 9.5 10.0 ,JO\O.SAC?-‘ C 4
. . \ U ot
Permissive Power Input Ripple VrippLE - - 4&%} mVp-p 1
L 4
Iieo Typ. - \®) N%;y mA
Power Supply Input Current > 4
T.co Max. - VMZO 0‘ 150 mA 5
& “ X, )
Pco Typ. ’\/ 6.%; 8.25 Watt
Power Consumption A
PLco Max. (\\b COM 11.5 Watt
Rush Current IRUSH\ >) - - 4.0 A 3
Notes: \} X

2) The specified current and pow umptio measured under the V|, = Typ, 25+2C, f, = 60Hz
and the pattern should be changéd ac i he typical or maximum power condition.
The max. current can b e maximum power pattern. See the page 7 for details.

3) Maximum condition of i
The duration of ru and rising time of power input is 500us +20%.(Min).

4) V| p level must b o points on PCB of LCM V| (test point) ~ LCM Ground.

tis ab
red b
(Test condition: imum po ttern, 25°C, f, = 60Hz)

* f, = Frame frequency

1) Permissive power ripple should be %d under the condition of Viep = Typ, 25127, f, = Max.
Refer to page 7 for the patter@?@ inforfGtion?
n

Ver. 0.@"W.szguangzhuo.com eqaeng8l@@bni I .com jimei@jimeihk.com +86-13411384939
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¢ Permissive Power Input Ripple(V, -, = Typ, 25C, f,(frame frequency) = Max condition)

Q
White Pattern ()Q (bcbb‘

For the exact ripple measurement, the condltlon of 2OMHz ¢ %mmended
in the bandwidth configuration of oscnloscope

e Power Consumption(V -, = Typ, 257C, fv(fr@ue%/ 60Hz condition)

X
St

Typical Pow ern Maximum Power Pattern

FIG.3-1 Mo% ttern & White Pattern For Power Consumption Measurement
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Table 3-2. LED Bar Electrical Characteristics

Values
Parameter Symbol Unit Notes
Min Typ Max
LED String Current Is - 105 110 mA 1,2
LED String Voltage Vs 440 472 504 \ 1,3
Power Consumption PBar - 19.8 21.2 Wayo 2,5
LED Life Time LED_LT 30,000 - 4

Note: The LED consists of 64LED packages, 4strings(parallel) x 16 packages(se@&‘bar ; b‘J

Notes:
1) The specified values are for single LED bar.
2) The specified current is defined as the input current for smgle tﬂng wi %duty cycle.
3) The specified voltage is the input LED string voltage at typlc nt 1009 I
4) The LED life time is defined as the when brightness of L| el reach t o 7 of initial value under
the conditions at T, = 25+2°C and typical LED string
5) The power consumptlon shown above does not |nclu th Ioss of LED driver.

Typ)x s

x No. of strings.

The typical power consumption is calculated as P
The maximum power consumption is calculate = Vstay X s(Typ ) x No. of strings.

Ver. 0.0 szguangzhuo.com
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3-2. Interface Connections

3-2-1. LCD Module

- LCD Connector(Receptacle): GT05Q-30S-H10-MN(LSMtron), HD2S030HA2(JAE), KN38B-30S-0.5H(HIROSE)
- Mating Connector(Plug): 20453-030T(Manufactured by I-PEX)

Table 3-3. Module Connector(CN1) Pin Configuration

No | Symbol Description No | Symbol Description

O\
LO_P True Signal for Main Link 0@
E% =
LO_N Com&qt Signal fo : kO
\\
GND @1 Q-)
Ao o AN

L1_P \?ue Sig 0 n Link 1
y_w J
O\ Compoon ignal for Main Link 1
N/
d

16
17
18
19
20

6 NC No Connection AV\ G
AT

7 GND Ground Yrue Signal for Main Link 2

1 Vieo Power Supply +10.0V

2 Vieo Power Supply +10.0V

3 Vieo Power Supply +10.0V

=\

4 Vieo Power Supply +10.0V

5 Vieo Power Supply +10.0V

k\ J v
8 NC No Connection(I2C serial interface f?% " 23 q‘@‘ Component Signal for Main Link 2

W/
9 NC No Connection(I2C serial interfg@LCM) 2%’ ND Ground

4
10 GND Ground \b 25 L3_P True Signal for Main Link 3

S~
11 HPD Hot Plug Detect Signab \f\(b 26 L3_N Component Signal for Main Link 3

\NK 4 N
12 GND | Ground @ C\ 27 GND | Ground
A )
‘ 4
13 AUX_N Com @nal for, Whannel 28 GND Ground
PQK QN
 J \‘

14 AUX_P True Signal for Auxiliary Channel 29 NC No Connection
15 GND Ground A 30 GND Ground
Notes: \

1) All GND(ground)S3ins'should be connected together to the LCD module’s metal frame.

2) Al VLCD(W pins should be connected together.

#1 #30

GT05Q-30S-H10-MN Rear view of LCM

Ver. 0.@"W.szguangzhuo.com eqaeng8l@@bni I .com jimei@jimeihk.com +86-13411834939
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3-2-2. eDP Signal Specifications
1. eDP Main Link Signal

L4 MLN

1] O

ol 0
50Q C_ML_Solurce C_ML_Sink Rglas 500

1
1
|
1
! 1
> Tx : L R,
50Q C,ML?SOIJrCe : C_ML_Sink 50Q
11 ! 1 m
! Il (’ )
1
Source Sink .® v
Connector Connector %

oM
[ Main Link Differential Pair ]

Vbias
Tx

&

o
Parameter Symbol Min Ty\\ ax bu‘n}: Notes
Unit Interval for High Bit Rate Q ()'
I_HBR2 - 1
(5.4Gbps / Lane) UL "\/ \;) ps
7
Amplitude ,@\\- - A5 %
Link Clock Down Spreading )
Frequency (& Q-‘ 33 kHz

. A >4

Maximum Output Voltage v %\. . 138 v e
; TX-DI - - .

Level at Source Side Connector AN & 0
Differential Peak to peak Voltage v (@9 ) ) v 7

. ; IFFp-|
at Sink Side Connector RN P F’\(\
EYE width @‘ ° N

. . Trxey, 0.38 - - uI 6,7
at Sink Side Connector Q\\ &é’
Lane Intra-pair Skew \&\9 W- - - 50 ps

INTRA_PAIR
AC Coupling Capacitor \\ Csource_mL 75 - 200 nF Source side
~
Note)
1. In cabled embed tem, it is recommended the system designer ensure that EYE width and voltage are met
at the sink si ctor pins.
2. Mismatched’c mode voltage will occur abnormal display.

3. All eDP electrical*spec is measured at sink connector side.

Ver. 0.0WW.szguangzhuo.com equedenggl@gberil.con jimei@jimeihk.com +86-13413@34939
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Note 6) Definition of Differential Voltage

Common Mode Voltage b
Ve = (Vpy + V) /2 Vem
Vo
Vorre
Voier = Vps - Vo oV
Vorrrpp = (2*max | Vp, -V |)

Note 7) Main Link EYE Diagram

diR e
é\/@)t_—r'x_s

\ ¢
\ 0. 3(§U 0.625U1
% 05 0.6 08 09 1.0 UI
EYE % nk Connector Pins ]

point \\ High Bit Rate 2 @ TP3 EQ
Time(UI) Voltage(V)
1 ‘Anw tion (x) where the eye width is open from x to x + 0.38UI 0.000
2 Any passing UI location between 0.375UI - 0.625U1 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 ]
Ver. 0.@"W.szguangzhuo.com eqaeng8l@@bni I .com jimei@jimeihk.com +86-13413484939




@ LG'Bigpiag" "

echodeng6l@hotmail.com jimei@jimeihk.com +86-LM2AVEPAPRS
Liquid Crystal Display

Product Specification
2. eDP AUX Channel Signal
1Aux_Ch_N |
[ L e
Vbias I 1 1 I Vbias ™M
AUX 50Q || Tx CSOURCE-/%\UX C:éINK-AUX Rx 50Q AUX
TX 50Q CS?}JRCE»%UX C:SINK-I qu 50Q RX q
! iAux_Ch_P i ! %
Source " Sink
Connector Connector
O—
Aux Ch
§ Q°

[ Recommended eDP Au@el Differt%ﬁl Pair ]

ya
QY
Parameter Symb((a[) Min Max Unit Notes
"\ -
AUX Unit Interval 0'4 > - 0.6 us
AUX Jitter at Rx IC Package Pins Tyt & - 0.05 Ul Equal to 30ns

AUX Peak-to-peak Voltage
at Connector Pins of Receiving \\

9

g
AUX Peak-to-peak Voltage N
at Connector Pins of Tr, g
3{‘

Y 4
Py C)Q(E} 32 - 1.36 \Y

AUX EYE width
at Connector Pins of Tx and

%@IFFWP 0.39 - 1.38 v
N

0.98 - - Ul

AUX AC Coupling Capacito \

Csource-aux 75 - 200 nF Source side

Note)
L. Vaux-oieep- @ auxp~Vauxn |
2. Termina esistor should be
3. Mismatched ¢

50ohm +5% at source side to AUX level.

mmon mode voltage will occur abnormal display.

Ver. 0.0 szguangzhuo.com
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3. eDP HDP Signal

&—— HPD_TimeOut(2ms) ——»

HPD_IRQ Pulse

HPD  ————— (0.5 ~ 1.0ms)
N

Casel: HPD IRQ Event

[ HPD Events ]

Parameter Symbol Min Mﬂ> nit Notes
HPD Voltage 2.2 - %" % Sink side Driving
Hot Plug Detection Threshold HPD A - (".\/ - v
N N9 Source side Detecting
Hot Unplug Detection Threshold rb' Q-\ 0.8 Y
-
HPD_IRQ Pulse Width HPD_(\\J\- 0.5 ° X- 1.0 ms
HPD_TimeOut /‘ ) & ’ - ms  HPD Unplug Event
~ / y3
Notes:
1) HPD IRQ: Sink device wan{s tg otlfy th device that Sink’s status has changed so it toggles HPD
line, forcing the Sourc ice to rea / Sink Receiver DPCD field via the AUX-CH.
2) HPD Unplug: The Sin e is no ttached to the Source device and the Source device may then
disable its Main Li po mode.
3) Plug / Re-plug: k devi attached to the Source device, forcing the Source device to read its

Receiver capabilities and Llnk K status Receiver DPCD fields via the AUX-CH.

Ver. 0.0WW.szguangzhuo.com equedenggl@oberil.con jimei@jimeihk.com +86-13413884989
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3-2-3. Backlight Connector Pin Configuration

The LED interface connector is a model 10035WR-H06D_Manufactured by YEONHO .
The mating connector is a 10035HS-HO6C or equivalent.
The pin configuration for the connector is shown in the table below.

Table 3-1. LED CONNECTOR PIN CONFIGURATION

Pin Symbol Description C\

~ <
1 FB1 Channell Current Feedback
2 FB2 Channel2 Currer&qedback‘b‘

\\
3 VLED LED Po ppl
50
4 VLED LED POM Sup,&ly
L 4

5 FB3 Chan&@Curr }Back
6 FB4 W4 Cm eedback

Rear view of LCM

[ FIG. 5 ] Backlight connector view

Ver. 0.0WW.szguangzhuo.com equedenggl@gberil.con jimei@jimeihk.com +86-134133849839
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3-3. 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 V)
Frequency fCLK 518.25 | 533.25 | 548.25 -

Period tHP 3968 4000 4?@
Hsync

G

Width-Active tWH 28 32

e

S &
Y

4

period we | 2220 | 3 39 226d \_ 2
2 y
Vsync Frequency fv 58.2 /@97 '\(6b8 Hz

40~60Hz
b4

Width-Active twv 0 .> -(f\/ 5 tHP

*Adaptive sync:

G0 | Goo
Horizontal Valid tHV \5 40 X%o 3840

\ ’

Horizontal Back Porch ,@ &, 80 108 tCLK
v

Horizontal Front Porc :?u:p w

48 48
L N
N ,\
Data Horizontal E\ \\2, 128 160 192 twH+ tHBP+ tHFP
N \&/
Enable Vertical Valid v 2160 2160 2160
Vertical Back tvBP 52 54 100
tHP
Vertical F PUrch tVFP 3 3 3
Notes:
1) The valle&fitByB@Beriod, Hsync Width and Hfhc valid steRid be|eved @8mber times of tCLKtfithéveiuevrp
s-odd-rumbBer-times-of tCLK -t-can-make i timing-and-cause-abrormal-display-
2) The performance of the electro-optical characteristics may be influenced by variance of the vertical refresh
rates.
3) The value of Hsync Period, Hsync Width, and Horizontal Back Porch should be divided by 4 without a
remainder.

4) The polarity of Hsync, Vsync is not restricted.

* This panel supports adaptive sync timing(40~60Hz) only under moving picture in room temperature(25+5¢C).
- 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.

Ver. 0.0"W-szguangzhuo.com equeenggl@gberil.con jimei@jimeihk.com +86-13413384989
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3-4. Signal Timing Waveforms

0.7vDD
Hsync, Vsync, DE, DATA
0.3vDD

tC LK

INVALID

0.5VD
SJAYA
Dclk
VALID
INVALID >< ><
DATA
i A

DE(Data Enable) /

> \
Dat @tched at tx%ng edge of DCLK

At A

Hsync

_

e

™ tuee

Curp

DE(Data Enable)

Ver. 0.0 szguangzhuo.com
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3-5. Color 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 3-6. Color Data Reference

Input Color Data
Color RED GREEN BLUQ
MSB LSB MSB LSB MSB LSB
R9 R8 R7 R6 R5 R4 R3 R2 R1 R0 G9 G8 G7 G6 G5 G4 G3 G2 G1&0 B9 B8 B7 e@g 3 B2 B1 BO
Black ooooooooooooooooor\\\ooo &ooooo
Red (1023) 1111111111000000(0,‘(00 000000
Green(1023)000000000011111,{3'11‘1 ~0 0000000
Basic | Blue (1023) ooooooooooooog@oo& 111111111
Color  cyan 000000O00O0O0O0GOL1 1\0' 11111111111
Magenta 11111111110,{\0/000'\;1001111111111
Yellow 111111111{\%1?.1/11110000000000
White 11111111 10&)111111111111111
RED (0) oo00009\0"000)(5-10000000000000000
RED (1) 00000 &bo '0’000000000000000000
RED f N 4 &
RED (1022) 111“\13"11\(*oooooooooooooooooooo
RED (1023) 1]\\\}11,{(1)\100000000000000000000
N
GREEN (0) {% o\\‘@ooooooooooooooooooooooo
GREEN (1) 00000000000 0O0O0OO0OOOOT110000 000000
GREEN \
GrReen(1022) o%0™N o0 0 0 0 0 0 01 1 1 1 1 1 11 100000000000
GREEN(1023)\ 000000O0O0I 1 1 1 111 1110000000000
BLUE (0)¢ (/,070 0 0 0 0 000000000000000000000000
BLUE() N\ 0 0 0 000000 O00OGOOOO O OO0 0000000000 1
BLUE
BLUE(1022) 0 0 0 0 0 0 0 0 0 00 0 0 0 0 00 O0O0O01 1 1 1 11 1 1 10
BLUE(1023) 0 0 0 0 0 0 0 0 0 00 0 0 0000 O0O0O1 1 1 1 11 1 1 11

Ver.

0.0"W.Szguangzhuo.com
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3-6. Power Sequence
Power Supply
VLCD
— T |« — Tyo —
eI_DP Black Video Video From Source | ::Black: Vide r
Display ‘ L
HPD “Ts> | | | ¢ q
from Sink | | q’
Sink : | | Q
Aux CH { Aux Channel Operational (\\
. | Tyl —|T, |+ Nt Q.)
ource Link o
Main Link Data Trainin Idle] Valid Video Dat 4 Idle or
T >«Tre Ty > N\
4—
Power Supply for (b
LED LED Off LEoOon W\ LED Off
Table 3-7. Power Sequence Q b
\(b" Q\)
i Limits i Limits
Timing Required Units %es ¢ Timing Required Units  Notes
By Min | Max & o By Min | Max
T, Source 0.5 10 ﬁ@ L Tio Source 0 500 ms
T, Sink 10 2003 fns r\\ T, Source 1000 - ms
T,  Sink 15 @0 m qz\)

T, Source - \\ - }Q\ 5

Ts Source - N ms 5
Te Source - \Lm ms 6
Ty Source - ms
Ty Source @ - ms 4
% &
Notes: \

1) Power sequence should be kept all the time including below cases for normal operation.
- AC/DC Power On/Off
- Mode change (resolution, frequency, timing, sleep mode, color depth change, etc.)
The violation of power sequence can cause a significant trouble in display and reliability.
2) Please avoid floating state of interface signal during signal invalid period.
3) When the interface signal is invalid, be sure to pull down the V,,.(0V)
4) Please turn off the power supply for LED when the level of V|, changes to prevent noise issue.
5) Link training duration is dependent on the customer's system.
6) It includes Source Frame Synchronization time.
Source Frame Synchronization: Time to prepare before Tx(Source) sends valid data(Invalid period).
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3-7. Power Dip Condition
VLCD
A

A

>
.| Z & O
" V
t, 8} ound) ; %b‘

J

'
FIG.3-3 Power Dip C@I&n b‘\r

condition. Except this condition, power on/off s r sequence specification exactly.

For proper operation, stable power supply of VLﬁéﬁi\éa an er dip is allowed only in below

1) Dip Condition

8V < Vip < 9.5V, ty < 20ms % ,
/\/ &'
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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.4-1 presents additional information concerning the measurement equipment and method.

Pritchard PR880
or equivalent

LCD Module
/

Optical Stage(x,y)

50cm

FIG.4-1 Optical Characteristic Measureme

Table 4-1. Optical Characteristics

\Qsa 25 C %—cTyp, f,=60Hz, DCLK=Typ, Is=Typ)

v \ﬂga;'
Parameter Symb \ Units Notes
Y %V«)/Im -\ Typ Max.
Contrast Ratio (0‘" 766 1000 - 1
Surface Luminance, white (\\\L)W‘H 300 - cd/m? 2
Luminance Variation P )t WHIT '75 - - % 3
Response Time Gray to Graw I“ - 14 28 ms 4
Color Gamut (CIE 1931) ‘“% Y saGB 95 99 - %
7 Rx 0.652
% Ry 0.334
Gx 0.307
Color Coordinates
G 0.637
[CIE 1931] Y '(I)'y& Toyg3
(By PR650) \1 B e 0150 | +%
& By 0.060
Wx 0.313
White
Wy 0.329
Color Temperature - - 6500 - K
Viewing Angle Horizontal Oy 170 178 -
Degree 5
(CR>10, General)  Vertical 0y 170 178 -
Gray Scale - 2.2 6
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Notes:
1) Contrast Ratio(CR) is defined mathematically as: (By PR880)
It is measured at center point(1)

Surface luminance with all white pixels

Contrast ratio =
Surface luminance with all black pixels

2) Surface Luminance(LwH) is the luminance value at center 1 point(1) across the LCD surface 50cm from
the surface with all pixels displaying white. For more information see FIG.4-1. (By PR880)

3) The Variation in Surface Luminance , 5 ¢ is defined as: (By PR880) %b

Minimum(Lpr1,LpP2, ....., LP9)
8 whrte = x 100(%) v
Maximum(Lr1,LP2, ....., LP9) Q %
Where L1 to L9 are the luminance with all pixels displaying white at @ation %
For more information see FIG.4-2. N

(LN

Q 2 4 \,
<Measuring Point For Luminance Variation> ﬂ\/@sﬁing @or Surface Luminance>
H

Ay | >
H/2 : Q %&L
Y e A N O /
. C
vl 2 3 : . X \V/z
- e

.
J \\};1007 ................ \@ -
A : N

@ H,V: Active Area &
A FIG.4-2 Measure Point for Luminance

&Q)
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Notes:
4) The Gray To Gray Response Time is defined as the following figure and shall be measured by switching
the input signal for “Gray To Gray “. (By RD80S)
- Gray step: 5 Step
- Tare awr IS the total average time at rising time and falling time for “Gray To Gray *.
- For the GTG measurement, the sampling rate of oscilloscope is 500k/s.

Table 4-2. GTG Gray

Rising Time

Gray to Gray q
G1023 G767 G511 G255 GO q
G1023 Q

%
G767 (~‘\)‘ n&-b‘
— \
Falling Time = G511 = N\
G255 \¥) & ,
GO »

& ha

Response Time is defined as the following figure a Q& %by switching the input signal for “Gray(N)”
and “Gray(M)". %

QTr
0y ?‘_

Optical &\
Response

N, M = 0(Black)~1023(White)

SR i L N
\& Gray(N)" ' Gray(M) Gray(M) " Gray(N)
/@ FIG.4-3 Response Time
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Notes:
5) Viewing Angle is the angle at which the contrast ratio is greater than 10. The angles are determined
for the horizontal or x axis and the vertical or y axis with respect to the z axis which is normal to the
LCD surface. For more information see FIG.4-4. (By PR880)

Normal

Gray Level . Rei Luminance [%](Typ)
0 N AN 00
63 RN\, 0.30
1277 N X\ 1.08
191 - N 2.50
255 \ 4.71
319 w\y 7.70
383 11.52
447 > 16.18

21.72
575 28.15
639 35.51
703 43.81
767 53.07
831 63.30
895 74.52
959 86.75
1023 100
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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.

Note: Please refer to a mechanical drawing in terms of tolera

- Outline dimensions (horizontal, vertical and outside dez‘)/ e mea&
& o
/@ X

<

e nex !

using vernier calipers.

Horizontal 611.8 mm
Outline Dimension Vertical 355.6 mm
Depth 13.5 mm
I Horizontal 602.0 mm ,
Bezel Area i v
Vertical 340.8 mm 0<O
Horizontal 596.74 mm )
Active Display Area
Vertical 335.66‘91 ¥ P
Weight Typ: 3,090g , Max: 3,245g > e,
Surface Treatment Advanced Anti-glare treatment of \thé&)nt polari aze25%, 3H)
ed E§
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95 611.8
B
R -
o worm
I .
B
65 03
\ \
u q
o
s
a | 602.0(Betel Open) O‘\ L
} 596736 AT'IIV&N&E] }
A
[e]
T
1| _ _ _ _ 1l E - ]
o
=
=3
g

I
366.6

100.0003

v __\ [77% _/i_V 4 V;@] I __/\ F _4_\ |_v_ gl |/__
13.5(Edge Area) Source COF{(*10) % %
|
A=l d 5 2] Véﬂ ZER 1% AL J=1 1L Agg
&~ .
Case Top(0.8T) : g
™ =)

(1.05) 0.37%
SECTION A-A SECTION B-B
SCALE 2/1 SCALE 2/1

LGD Highly recommendation :

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

caused by deformation.

= "= oiwmewm

]
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<REAR VIEW>
2 A J# A 4B 00 00 K C msa
B
Size : (78x37) Size : (77x14) 106.0403 106.0203
(244.9) (154.8)
I R S C
@ c
5|
=
5
( <
=4
5
5
=
i
Z &
[&] =
= =
{ 8 E ﬁ
= ; -
5 Embo Height = 0.8(4)
2588+ 10(LED CNT) I
‘ 6
[+]
g Height = 13.5 42
K X 200 00 00 UELS
b —5 —
AW o

|
\b P 454
(37.3) _|_ 2686 208.9 149.2 895 2. 299 89.5 1492 208.9 %686 _|_ (37.3)

) J
(17.0)(Edge Area)

Notes
1. Unspecified tolerances are to be £ 0.5
2. Tilt and partial disposition tolerance of display area are as following.
1.0 .43 (1) Y-direction : | A-B 1< 1.4
o8 _., .15 (2) X-direction : 1C-DI=1.4
_l.05
- L
L <
' Bezel open
&
b I’
£
[} 777
2 o ~ A D
e 3 s 2y [ T e
- AN Active area
c e g o =
.
W ' d
8 @
[}
Torque of User Hole(Mount) : 3.0 ~4.0kgf.cm
SECTION C-C SECTION D-D IlF Connector Specification : LSC, GT05Q-308-H10-MN
SCALE 21 SCALE 211 LED Connector Specification Yeonho, 10035WR-H06D

The COF area is weak & sensive, so please don't press the COF area
The LCM warp(warpage) is less than 1.5mm on the surface plate.
Unspecified height should be checked by 3D modeling data.

PNm ok
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6. Reliability
Environment test condition
No Test Item Condition Notes
1 High temperature storage test T, =607TC, 240h 1
2 Low temperature storage test T, =-20T, 240h 1
3 High temperature operation test T, = 50T, 50%RH, 240h 1
4 Low temperature operation test T, =07, 240h V4 Q1
- " . _ ane o
5 Humidity condition operation T, = 40C, 90%RH '\ O.\’.) 1
Waveform : Rand b‘
I Vibration level ; %
6 Vibration test Bandwidth : 10

(non-operating)

Duration ;X,Y,Z, 10m n »
e tl% rection
S
; Shock test % wave 2ms
(non-operating) 3 ion 1 +X, N\, +Z
N

(\‘ ('A%e time each direction
Altitude 0@)

8 Operating
Storage / Shlpment

0 )gﬁho feet (3,048m)

000 feet (12,192m)

, o
Maximum storage humid} .
9 4 corner light leakage M max 70%RH, T, = 40C

Note 1) Result Evaluation Crit&s
TFT-LCD panels te d tak er coollng enough at room temperature.
In the standard ithon, th% be no particular problems that may affect the display function.

* T,= Ambient Temperature
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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 Electro-technical Standardization(CENELEC).
Information Technology Equipment - Safety - Part 1: General Requirements.

d) IEC 60950-1, The International Electro-technical Commission(IEC).
Information Technology Equipment - Safety - Part 1: General Requirements. q

7-2. Environment q

a) RoHS, Directive 2011/65/EU of the European Parliament and o@ounc@ne 2011
R ,\"\,
/\'
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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.
Notes: q
1) Year
Year 2011 (2012 (2013 |2014 2015 |2016 |2017 201§Q3019 2
Mark A B C D E F G ‘IQ\_\J
2) Month \) N
Month Jan Feb Mar  |Apr May [Jun @’Au #y Oct Nov  |Dec
Mark 1 2 3 4 5 \Q\ N & A B C

b) Location of Lot Mark

'\?

Serial No. is printed on the label. The Iabe@cﬁe@backﬁde of the LCD module.

This is subject to change without prior 6

4

&o
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8-2. Packing Form

a) Package quantity in one box : 10ea
Package quantity in one Pallet : 60ea
b) Box Size : 365mm X 710mm X 448mm
C) Pallet Ass'y Size: 1140mmX740mmX1068mn

Description Material
@ LCM
© Protect film PP+PE
A © AL-Bag AL
\ @ Packing,Bottom EPS
\ ® Packing, Top EPS
&Q ® Box Paper(SW)
@ Pallet Plywood
® Tape OPP
@ Pallet cushion PE
@® LABEL YUPO PAPER
® BAND PP
® Angle Cover Paper(SW)
@) Wrap
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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 rear side.

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 re

external force.

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

5) Acetic acid type and chlorine type materials for the cover case are ngkdesirable e% e
former generates corrosive gas of attacking the polarizer at high ature a atter
causes circuit break by electro-chemical reaction.

Ny
orb &on or other soft
materials like chamois soaks with petroleum be SNormal € is recommended for
cleaning the adhesives used to attach front / r arizer{%o, t use acetone, toluene and
er

alcohol because they cause chemical damag e polariz
8) Wipe off saliva or water drops as soon asq\ . Their lofig time contact with polarizer causes
do no

HB pencil lead. And please do not rub with dust clothes with ¢
the surface of polarizer for bare hand or greasy cloth. X4
(Some cosmetics are detrimental to the polarizer.) 0

7) When the surface becomes dusty, please wipe gen abs

deformations and color fading.
9) Do not open the case because inside
10) System frame should not have a

sufficient strength.
erence Wy nel which can cause LC Leakage/Panel
Crack due to the contraction of frameat low temperature condition or panel damage by

any other circumstances. é\/ & e
9-2, Operating Precautions \Q(b.
a

ure.(In lower temperature, it becomes longer.)
ure.(In higher temperature, it becomes lower.) And in
required time that brightness is stable after turned on)

becomes longer.

3) Be careful for condensation at sudden temperature change. Condensation makes damage to
polarizer or electricalcontacted parts. And after fading condensation, smear or spot will occur.

4) When fixed patte displayed for a long time, remnant image is likely to occur.

5) Module has higih filsquency circuits. Sufficient suppression to the electromagnetic interference
shall be done\@ system manufacturers. Grounding and shielding methods may be important to
minimiz incterference.

6) Please dd\nd&give any mechanical and/or acoustical impact to LCM. Otherwise, LCM can't be
operated 1%s full characteristics perfectly.

7) 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)

8) Please do not set LCD on its edge.

9) When LCMs are used for public display, defects such as Yogore & image sticking can not be
guaranteed.

10) LCMs cannot support "Interlaced Scan Method"

11) When this reverse model is used as a forward-type model (PCB on top side) or a Portrait-type
mode at storage and operation, LGD can not guarantee any defects of LCM.

12) Please conduct image sticking test after 2-hour aging with Rolling Pattern at normal
temperature.(25~407C)
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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 and Hazardous Materials Exposure

Strong light exposure causes degradation of polarizer and color filter.
The LCM should be avoided direct contact with hazardous materials such as sulfur, acetic acid, chlorine,
etc. These materials may cause chemical reaction such as sulfurization, corrosion, discoloratio

9-5. Storage q
When storing modules as spares for a long time, the following precautl e nec

1) Store them in a dark place. Do not expose the module to sunll or flux Cebt light. Keep the

temperature between 5°C and 35C at normal humidity.
hero %
which & re shipped.

2) The polarizer surface should not come in contact with
It is recommended that they be stored in the contaj

isqPim

sm { sking tape. When the protection film
wee and polarizer. This should be peeled
electric ounded and with well ion-blown

9-6. Handling Precautions For Protec

1) The protection film is attached to the bez
is peeled off, static electricity is gener
off slowly and carefully by people wh
equipment or in such a condition

2) When the module with protect| attached is stored for a long time, sometimes there
remains a very small amo till (@ﬁezel after the protection film is peeled off.

3) You can remove the glue e hen t remains on the bezel surface or its vestige
is recognized, please wipe t orbent cotton waste or other soft material like

chamois soaked with mél- hexa

\*
&Q)
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