=Szguangzhuo.com echodeng6l@hotmail.com jimei@jimeihk.com +86-LM31ARI
@ LGWBmﬁU'aa%’ Liquid Crystal Display

Product specification

SPECIFICATION
FOR
APPROVAL
( @ ) Preliminary specification
( ) Final specification
Title £ 54UHD TFFCD
BUYER [/ suppLIER | e Display Co., Ltd.
MODEL l : *¥MODHL LM315WR1

|_ SUFFIX SSB1

*Whely, veu obtain standard approval,
picase use the above model name without suffix

. ?1 F
APPROVED BY WGNATUR APPROVED BY SIGNATURE
DATE DATE
/
REVIEWED BY
/
/ PREPARED BY
Please return 1 copy for your confirmation with Product engineering dept.
your signature and comments. LG Display Co., Ltd

Ver. 0.2W.szguangzhuo.com eqhetcnppl@oymril.com jimei@jimeihk.com +86—13411&8§9§Q




@ LGWHiSSZi;, erﬂ%huo.com

echodeng6l@hotmail.com jimei@jimeihk.com +86-LM31ARI
Liquid Crystal Display

Product specification

Contents
Ne ITEM Page

Cover )
Contents —<
Record of revisions £ O)

1 General descripton LN\~ g

2 Absolute maximum ratings &b Ll 3 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,

3 Electrical specifications e o . N = 6 ................................

3-1 | Electrical characteristics S\ i

32 | Interface connections  NONN o L .

3-3 | Signal timing specifications  ~~ “ L % N e -

3-4 | Signal timing waveforms & W, & -

3-5 | Colorinput data reference o N\ ® < -

36 | Powersequence N L~ SNy .

37 | V. Power dip condition (NN . PN .

4 | Optical specifications /| . .

5 | Mechanical characte,"fi‘.: """"""""""" -

6 | Reliability & . SO\ ”

7 | Intemationsreiardards (- ’

7-1 | Safety NS\, .

72 | Environinent % &

8 | Packing B

8-1 | Designatian ¢f lot mark .

82 | Packing form ?

9 | prections .

Ver. 0.2WW. szguangzhuo.com

eqhetengpl@oimpil.con jimei@jimeihk.com +86-13411884989




=Szguangzhuo.com echodeng6l@hotmail.com jimei@jimeihk.com +86-LM31ARI
@ LGWH@?’ ag’ Liquid Crystal Display

Product specification

Record of revisions

Revision| Revision Application
Page Before After
No. Date 9 Date
Aug. 28. . o o
0.1 2017 First Draft, Preliminary Specifications

Update the mechanical drawing (Add the tapes on each L/R side)

e R : e =
N ] ! N ~ - ,‘ﬁﬂk‘“’ !
02 Oct.20. | o | === = N & e g_—ZW D A
. N N ':g — . |
2017 ' \ LERS¢ - -
=== | e
e is=ein Sees s |

Ver. 0.9W.szguangzhuo.com eqhetcnppl@oymril.com jimei@jimeihk.com +86-13411884989




=Szguangzhuo.com echodeng6l@hotmail.com jimei@jimeihk.com +86-LM31ARI
@ LGWBmﬁU'aa%’ Liquid Crystal Display

Product specification

1. General description

LM315WR1-SSB1 is a color active matrix liquid crystal display with a light emitting diode (WLED) 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 31.5 inch diagonally measured
active display area with UHD resolution.(3840 horizontal by 2160 vertical pixels 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.doy
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 supwert displays whel s

high brightness, super wide viewing angle, high color saturation, and high colorsaseimportant.

eDP 4lane <IY
(HBR2, 5.4Gbps) Tlmlng
controller ot ) :
I = T-LCLC "Rane
. (5540 x RfGb)x 12180 pixels)
CN1
2260
>
o RGR > <
__+10.0V | Power circuit PANI Y s o~ s3s40 1
Vieo block B hand . -
— N > source driver circuit

V.. —» #NZ_’P_L_\ V] - Back light Assembly
LED CNZ (6rir) | ——» (LED)

TFZG. (' 1.Block diagram

General features

Active screen siz® 32.5 inches(80.0051cm) (Aspect ratio 16:9)
Outline dimehsicas I\ 769.2(H) x 405.75(V) x 14.2(D) mm (Typ.)

Pixel pitch { 0.18159(H)mm x 0.18159(V)mm

Pixel format 3840(H) x 2160(V) Pixels. RGB stripes arrangement

Color depth 1.07Billion colors (8bit + A-FRC)

Luminance (@Wi fe) 7 350 cd/m? ( Center 1 Point, Typ.)

Viewing ang_ “CR> 10) View angle free (R/L 178(Typ.), U/D 178(Typ.))

Power foniumption Total 31.2Watt (8.5Watt @V, 22.7Watt @Is=90mA )
7 ‘;Je;gﬁf : 4,520g (Typ.)

Display operating mode Transmissive mode, normally black

Panel type Reverse type

Surface treatment Anti-glare treatment of the front polarizer (Haze 25%, 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 supply input voltage Vi -0.3 12.0 Ve At 25C
Operating temperature Top 0 50 # C
Storage temperature Ter -20 v °C : A3
Operating ambient humidity Hop 10 9u %PRH \ o
Storage humidity Hsr 10 20 %RH
LCM surface temperature (Operation) Tsurface 0 _'_ 65 & 1,4
_ N T 000 WS

Notes :

1. Temperature and relative humidity range are shov/|n the figure balow.
Wet bulb temperature should be 39 °C Max., ancyno! zwndensation of Wwater.
2. Maximum storage humidity is up to 40°C, 70%\Rhk “anly for 4 corner light leakage mura.
3. Storage condition is guaranteed under packing,conzition
4. LCM surface temperature should be méaiured under thieyccadition of V ;=10.0V, fv=60Hz,
T,=25C, no humidity and typical LED <ring current.

¥, T,= Ambient temperature

[FIG. 2] Temperature and.relc tive
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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 2-1. Electrical characteristics

S\ N\
Values | |
Parameter Symbol ) Units ) lotes
Min Typ PiuX (
MODULE :
Power supply input voltage Vi 9.5 10.0 | 0.5 v 4
Permissive power input ripple Viipple - "\ 400 nVYp-p 1
I TYP. - 0:e5 1905 || A
Power supply input current e 2
I,cp Max. - 1.12 1.40 A 5
Pc Typ. = 8.5 2046 Watt
Power consumption ) —
Pc Max. - W12 14.0 Watt
Rush current IRUSH /) - 3 A 3

Notes :
1. Permissive power ripple should be ineasured under e condition of V|, 5=10.0V, 25°C *fv=max.
Refer to page 7 for the patter#t ¢nd manz inforinhdtion.
2. The specified current and power, ¢snsumptiop.can »’measured under the V,,=10.0V, 25°C, f,=60Hz
and the pattern should be charged according/co)eie typical or maximum power condition.
The max. current can ne measured only wittithe maximum power pattern.
See the page 7 foidetails.

3. Maximum condition of inrush.curiaint 1
The duratiornef vush currerit Js '@out 5ms and rising time of power input is 500us + 20%. (min.).

4. V| p level must be measured between two points on PCB of LCM [V, (test point) ~ LCM Ground)
(Test condition : nyaximum power pattern, 25°C, f,,=60Hz)

* fv=frame frequ ncy

Ver. 0.9W.szguangzhuo.com eqhetengpl@oimpil.con jimei@jimeihk.com +86-13411@84939




=Szguangzhuo.com echodeng6l@hotmail.com jimei@jimeihk.com +86-LM31ARI
@ LGWBB&Ta%/ Liquid Crystal Display

Product specification

¢ Permissive power input ripple (V,, = 10.0V, 25°C, fv (frame frequency)=Max. condition)

White pattern

For the exact ripple measurement, the conditieh oimax. 20Mh7 is rezommended
in the bandwidth configuration of oscilloscog .

¢ Power consumption (V -, = 10.0V, 25°C, fv (fiamefrequency=60Fz condition)

Typital power paern Maximum power pattern

[FIG. 3] Mosaic pattern & White pattern for power consumption measurement
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Table 2-2. Electrical characteristics of LED bar in normal operating condition

Values :
Parameter Symbol : Units  Notes
Min. Typ. Max.

LED string current Is - 90 95 mA 1,2
LED string voltage Vs 29.3 31.5 33.7 v 1,3 €
Power consumption PBar - 22.7 24.2 Watt 1, 2.5 |
LED life time LED_LT 30,000 - i | Hour o

N S W PN

Notes : The LED bar consists of 88 LED packages, 8 strings (parallel) x 11 patkazes (serial)

. The specified values are for single LED bar.

. The specified current is defined as the input current for single LER,strirg with 100% auty.cycle.

. The specified voltage is the input LED string voltage at typical cirreint 100% duty‘cycle

. The LED life time is defined as the time when the LED PKGbrigatiiess reach |, the %% of initial value
under the conditions at Ta = 25 + 2°C and typical LER,stiing swrent.

5. The power consumption shown above does not includa the Ioss of external4=tD driver.

The typical power consumption is calculated as Ps# = Vs(7yp.) X Is fvp.) &440. of strings.

The maximum power consumption is calculatedras\Peir= Vs(Max.) x Is{Tiyp.) x No. of strings.

A WN -

Table 2-3. Absolute maximum value of ke bar

Parameter | Symbol Values Unit Notes
LED string current jL Is 160 mA
. 1,2
Peak luminance T ) 550 nit

Notes :

1. LED string voltage &t maxiinum current with*100% duty cycle is 33.4 +2.2 V at Ta = 25 + 2°C.

2. Peak Luminance 550+t is achieved ot 160mA, while the specifications for guarantee remains under
the normal gpsrating condititn pccified in Table 2-2. Specifications and condition for evaluation
test and miass Eroduction‘shaite applied with conditions specified in Table 2-2.

Ver. 0.9W.szguangzhuo.com eqhetcnppl@oymril.com jimei@jimeihk.com +86-13411@84939
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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 configration

No [ Symbol Description No | Symbol Description
1 Viep  [Power Supply +10.0V 16 | LaneOP [True Signanor Main '-i.."\?_ ]
2 Vieco  |Power Supply +10.0V 17 |LaneON Compc;nt Signa! ForT‘air:_ink 0
3| Vieo  [Power Supply +10.0vV 18 | GND E ound

4 Vo |Power Supply +10.0V 19 Lenel_.‘ True Signa\ 1ar Mr;\ Link 1
5 Viep  [Power Supply +10.0V "0- lT.a;elN_Compo;.;: -Si;;nal for Main Link 1
6 NC  |No connection |_2|_|_ GND Gréulfl

7 GND  |Ground _! 22 | Layie2P [Frue Signal for Main Link 2

8 NC  |No Connection(I2C serial interface fr | :M)_ 23( L nZ'RI Component Signal for Main Link 2
9 NC No Connection(I12C serial interd ‘ce:“ L_CM) 24 : ;‘D Ground

10 GND |Ground \" 25A Lane3P [True Signal for Main Link 3

11 HPD |Hot Plug Detect Si;; lP_' o 3 26 [Lane3N |[Component Signal for Main Link 3
12 GND  |Ground ~) A\ 27 | GND [(Ground

13 |AUX_CHN [Comnctiaint Signal for Aaxiliary Channel | 28 [ GND  |Ground

14 [AUX_CHP [tiwe, Signal for Awiliziy, Cnannel 29 NC |No Connection

15| GND E':round \_\_ = 30 [ GND |Ground

Notes :

1. All GND(groundj, pins should be connected together to the LCD module’s metal frame.
2. All Viep (inpifenower) pins should be connected together.

#1 #30
u

Rear view of LCM

[FIG. 4] Connector diagram
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3-2-2. eDP Signal specifications
1. eDP Main link signal

1| : ML_N : |1
- I— ' Il -
500 [] T C-MLSaurce L cmLsik g2 [] 500
50Q C_ML_Soirce | C_ML_Sink 50Q
i
Source ' Sink
Connector Connector
[ Main Link Differential Pair]
Parameter Symbol Min Typ .| Max Lnit Notes
Unit Interval for high bit rate
UI_HBR2 - 155 -
(5.4Gbps / lane) - ‘ S ps
N"p ‘
Amplitude 0 | 05 %
Link Clock Down Spreading EEE— Jr —
Fraqueno 30 33 kHz
Differential peak-to-peak voltage v
- 1. \' N 7
at Sink side connector | RX-DIFFp-p 38 ote 6,7)
EYE width \
Trypve 0.38 - - Ul Note 6,7
at Sink side connector R N ote 6,7)
) 4UT+
Lane-to-Lane gkew R SKEW- - -
N macR_PAIR 500ps
\ A
Lane intra-pair skew Lrwcscew- - - 50 ps
INTRA_PAIR
AC Coupling Cc haciear Cosource_mL 75 200 nF Source side

Note)
1. (fer.ninacion resistor is typically integrated into the transmitter and receiver implementations.
2. liczoled 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%.

Ver. 0.9W.szguangzhuo.com eqhetcnppl@oymril.com jimei@jimeihk.com +86—1341;§j3§9§§
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Note6) Definition of Differential Voltage

Vos
Common Mode Voltage y \/ v ><
M A DIFF
Vaw = (Vou + Vo) / 2 V. AN

Vorre

Vorre = Vo = Vo. ov / Vol \
P
Vorrrpp = (2¥max | Vp, - Vp. |) / J

\WC
[ Definition of Differential Vaitage ]
Note7) Main Link EYE Diagram
p)
[
Volts 10— :__—/ -9 3
1
a 0.375UWl—y——] 0.625U1
00 01 02 0370w 05 06 07 08 09 10
UI
N > N
High Bit Rate 2 @ TP3 EQ
RN —— NS
Time(UI) Voltage(V)
1 Any UI location (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
o Point 1 + 0.38UI 0.000
4 Same as Point 2 -0.045

[ EYE Mask Vertices at embedded DP Sink Connector Pins ]

Ver. 0.9W.szguangzhuo.com eqhetcnppl@oymril.com jimei@jimeihk.com +86—13411&879§Q
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2. eDP AUX Channel signal

1Aux_Ch_N | |
Vbias _ 1|1 r 1T Vbias
Aux Ch 508 [] CSOURCE-/%\UX C!I&INK-AUX Rx 50Q Aux CR
X 50Q CS(I)iJRCE-/:\UX C:SINK-IAIUX SOQ X
T T ||
1 Aux_Ch_P I 4
Source " Sink ‘
Connector Connector |
Aux Ch <r ux Gn
Ry [x
[ Recommended eDI, AU¥,Channel Differential Pair ]
N AN
Parameter Symo! Min | VD Max Unit Notes
Y \
AUX Unit Interval 4 0.4 - 0.6 us
AUX Jitter at Tx IC Package Pips - 0.04 Ul Equal to 24ns
] T sitger
AUX Jitter at Rx IC Package Pins - - 0.05 Ul Equal to 30ns
-tO- Q¢ |\
AUX Peak-to pc.eak : agp. . | 0.32 i 136 v
at Connector Ring, Gi\Receiving |
AUX Peak-to-pec voltage
at Connector Pins of Transmitting Vauxorer-p 0.39 1.38 v
AUX EYE width
at Connector Pinswaf T and Rx 0.98 ) ) Ui
AUX AC G woling, apacitor CsoURCE-AUX 75 200 nF Source side

Wow)

1. Vermination 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. Mismatched common mode voltage will occur abnormal display.
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3. eDP HDP Signal

«—— HPD_TimeOut (2ms) ——»|

HPD_IRQ Pulse
HPD —\ (0.5 ~ 1.0ms) — J/

\
Casel : HPD IRQ Event Case3#Hcet Plug / Replugitvent

%‘VC?.,&:? : KOt Unplug Event J

[ HPD Events ]

Parameter Symbol Min Typ Max | Uit Notes
HPD Voltage 2.25 ) - 3.6 \Y Sink side Driving
Hot Plug Detection Threshold HPD | N2.0 ~\ - \Y
{ = Source side Detecting
Hot Unplug Detection Threshold - -. 1 08 Vv
HPD_IRQ Pulse Width MPO, IRQ 0.5 ‘ 1.0 ms
HPD_TimeOut J ~.0 - - ms | HPD Unplug Event

Note)

1. HPD IRQ : Sink device wants t¢"hotify tha Sewrcd device that Sink’s status has changed so it toggles HPD ling,
forcing the Source device togread its Link ;,4Sink'Receiver DPCD field via the AUX-CH

2. HPD Unplug : The@in“aavice is no longer ateached to the Source device and the Source device may then disable its
Main Link as a pewar saving mode

3. Plug / Re-plug\:*Tine"3ink devicd, is new attached to the Source device, forcing the Source device to read its Receiver
capabilities anid link / Sink status\Resaiver DPCD fields via the AUX-CH

Ver. 0.9W.szguangzhuo.com eqhetcnppl@oymril.com jimei@jimeihk.com +86—13411§3§9§Q
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3-2-3. Backlight connector pin configuration

Table 4. Backlight connector pin configuration(CN2)

The LED interface connector is a model 10035WR-H06D_Manufactured by Yeonho or equivalent.
The mating connector is a SHIP-06V-S(HF), 10035HS-HO6C(HF) or equivalent.
The pin configuration for the connector is shown in the table below.

- N
Pin | Symbol Pin-description Remark Pin = Symbol Pin: <escription ‘ren ark

1 FB4 Channel 4 current feedback 7 FB8 Chani:el 8% current feel'bar '«

2 FB3 Channel 3 current feedback 8 FB7 Ciianpal 7 current vezdbhck

3 V LED |LED power supply (common anode) Iiii?jzt 9 V LED J;'ED power suitply (coniion anode)| Left side

in front \ in front

4 V LED |LED power supply (common anode) view 10 VALED N [LED power stuprly {Ccommon anode)| view

5 FB2 Channel 2 current feedback 14 FB6 Chaiine\6 current feedback

6 FB1 Channel 1 current feedback i_*z FB5 Chistinel 5 current feedback

[ Rear view of LCN ] [ Front view of LCM ]
e e =
: |
| ;
| |
| ;
| :
: |
| :
: |
L
& T
Pi \*#1 R Pin #6 Pi #fz Pin #7 w12 | w11 | B | w7 | w1 ) w2 | eS| 6
in YL in n (FB5) | (FB6) | (FB7) (FB8) (FB4) (FB3) (FB2) (FB1)
A # CNT Pin Number
(FB Number)

[FIG. 5] Backlight connector view
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3-3. Signal timing specifications

This is signal timing requirement from the signal transmitter. All of the interface signal timing should satisfy
the following specifications for its proper operation.

Table 5. Timing table

ITEM Symbol Min. Typ. Max. Unit Note v
Period tCLK 1.82 1.875 1.93 NS
DCLK — N
Frequency - 527.92 533.25 | 538.5% MHz
Period tHP 4000 4000 4012_ tCLK |— i
Horizontal Valid tHV 3840 3840 :_ ;10 tCL
Horizontal Blank tHB 160 109 172
Hsync _ — } 1— 1,3,4
Width tWH 32 32 a0 tCLK
Horizontal Back Porch tHBP C')_ N 80 88
Horizontal Front Porch tHFP 43 - 4 \{ 52
Period tvi2 _~ _2220 22: 2268 tHP
Vertical Valid BV 21£0 2160 2160 tHP
Vertical Blank 4 tvB 60 62 108 tHP
Vsync [Frequency, fv | ;.397 59.997 60.597 Hz 2,4
Width l SV 5 5 5 tHP
\iertit._:«'—B;ck Porch A\ (VBP 52 54 100
Vertical Front Porch . tVFP 3 3 3

Notes :
1.The value of He nc pasiod, Hsync width and Hsync valid should be even number times of tCLK.

If the valus is o« 1 number times of tCLK, it can make asynchronous signal timing and cause abnormal display.
2.The perfori._nce\ »f the electro-optical characteristics may be influenced by variance of the vertical refresh rates.
3.The valienf Fisyne Period, Hsync Width, and Horizontal Back Porch should be divided by 4 without a remainder.
4, Tha powcriy, of Hsync, Vsync is not restricted.
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3-4. Signal timing waveforms

0.7vDD
Hsync, Vsync, DE, DATA
0.3vDD

' 7 \ )
Dclk
VALID
INVALID >< X ><__><_é _/<_ :< INVALID
DATA
DE(Data Enable) /‘ < _/é \

Data argylaiched at the falling \das of DCLK

HsynC EWH
i RN\ g N\
AN O St s thy Lt
DE(Data Erabie) /" % \
b,
Vsync 7' 2% -r\

Wop _ UGypp

DE(Data" »abl.) h /_\_/_\_/_\_/%%\_/_\_/_l
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3-5. 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 6. Color data reference

Input Color Data —l
Color RED GREEN ! BLI'S

MSB LSB | MSB ISy I MYB LSB
R7 R6 R5 R4 R3 R2 R1 RO|(G7 G6 G5 G4 G3 G2 G. G( (B7 B6 B5 :, &3 82 B1 BO
Black o 0o o 0 0O 0O O 0OfO OO O 0,0 A 0|0 O0"0n0 0 o0 00
Red (1023) 11 1 1 1 1 1 1|0 0 O G2 4O 0 0lO 0OnO°"0 O O O0 O
Green (1023) 0 0 0 0O O 0O 0 O0Ofr & Ao a1 1 190 "0 0 0 O O O
Basic |Blue (1023) 000 0 0 0 0 0]0 O 0 0o o 0o 111 1 1 11
Color Cyan 0 0 0 0 0O 0 0 O 11 1 1 1 1/ 1 1 1 1 1 1 1
Magenta 11 1 1 1 1 1 1i" ¢ 0 P00 O O 1 1 1 1 1 1 1
Yellow 1 1 1 1 1 Jlalal|l 1 4 % 1,1 1 110 0 0 0 0 0 0 O
White 1 1 1 1 1% 1fr ¢ 1011 1 1 11 1 1 1 1 1 1 1
RED (000) Dark |0 0 0 @ 'l_a 0 o0fo, € : ')_ 0 0 0 0 0)J0O 0O O OO O OO
RED (001) 0 040 OV, 0 O¢p#&a|0 » O O O O O OO OO O O O 0 O

RED
RED (1022) 1 191 1 4 t,0/0 0 0 0 0O OO 0O/OOO O O O 0 O
RED (1023) a1 1 1 10491 % 1 110 0 0 O O O O OO0 0 O O O O 0 O
GREEN (0Q0; '{r;( 0 0,0 ™0 O OO O O O O O O OO0 0O 0 0 0 0 0 O
GREEN U2 040G\ = 0 O 0 0/0 O OO O O O 1]0 0 0 0 0 0 0 O

GREEN
GREEN (1022} o o o o o o0 o0 ot 1+t 1 1 1 1 1 0/j0 O OO O O O0OTDO
GREEN (£U23) o o o o o o0 o0 ot 1+ 1 1 1 1 1 1]0 0 0O O O O O O
BLLIE (00t Da;rk o o 0 0O OO O OO OO O O OO OO O OOTO OO0 O
BLUL 01) o o 0o 0o 0O 0O O O)JOO O O O OO 00O OO O OO0 0 1

BLE :

lBLUE (1022) o o 0o 0O OO O OfOO 0O OO OO Ot 1 1 1 1 1 10
|BLUE (1023) o o o o 0o 0o 0 0)JOOOO O O O 0 O 1 1 1 1 1 11
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3-6. Power sequence

Power Supply
VLcD
— Ty |« = Tio — -
eDIiDSI:JIay Black Video Video From Source | Black Vide: —| )
HPD «T; | | ‘
from Sink | _| N
Sink : | | -
Aux CH | Aux Channel Operational _—l— F—
—>| T4“— _"T7“_ \
Source Tk — T
Main Link Data Trainirlg Idle|] Valid Video Data | Idle or ofi |
[« Ts >[«Tgr«+Tg | ‘
< g P
Power Supply for ] °
LED LED Off 7\ 1D On LED Off
Table 7. Pow =r saquénce table
Required Limits i Limits i
Timing . - Units Nowas Timing (eYired Uni Notes
By Min | Max AN\ By Min | Max | 'S
T, Source | 0.5 10 | ms . T, | Source 0 500 | ms
} { =
T, Sink 10 | 200 | sms - T, Source | 1000 [ - [ ms
T Sink 15 | 200 | “ins - —I
T, Source - - ms 5
Ts Source - : - ms ¢
To | Source.| [ 100 [ ms & -
NN NN
T, Sink ™, 0 50 | ms -
Tg Source | 200 - ms
Ty Source | 204 - ms 7
Note:

1. Power g2quer se should be kept all the time including below cases for normal operation.
-.AC/DC" »we: On/Off
-.Modecha. .ge (resolution, frequency, timing, sleep mode, color depth change, etc. )
Mhevdiolntion 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. Wheri the interface signal is invalid, be sure to pull down the VLCD.(0V)

4. Please turn off the power supply for LED when the level of Vico changes to prevent noise issue.

5. Link training duration is dependent on the customer’s system.
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3-7. V,p Power dip condition

VLCD

8.0V
9.5V

\/

CHD(grouni

[FIG. 6] Powzr 'ip Condition

For proper operation, stable power supply of V| mistecessary and wower dip is allowed only in below condition.
Except this condition, power on/off should followspcwier sequerice/spediiication in previous page exactly.

1) Dip condition

8.0V =V p< 9.5V ,"14;520ms
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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. 7 presents additional information concerning the measurement equipment and method.

Pritchard 880
. LCD Modul
Optical stage(x,y) _— CD Module or equivalent

50cm

[FIG. 7] Optical characteristic measuren:enuv.eruipmert and_fethod

Table 8. Optical characteristics (Ta=25 °*G/'V p=10.0V, f,##60Hz Dgk=533.25MHz, Is=90mA)
Values
Parameter Symbol N Units Notes
| M lvr. Max.
Contrast Ratio CR ‘ 910 1310 - 1
Surface luminance, white Loy 289 350 - cd/m? 2
Luminance variation S WHITE 75 - - % 3
Response time Gray To Gray. Tare_awr | - 14 25 ms 4
N
PX 0.674
i Red — ]
‘ Ry 0.314
\ Gx 0.277
Green P
Color coordinates Gy 0.678
[CIE1931] Bygf; T(’)'poé
(By PR650) Bx - 0.154 +U.
Rtlue
By 0.053
Wx 0.313
White
Wy 0.329
Viewing'angle Horizontal 6y 170 178 - Degree :
(CR>10, General)  yjortical o, 170 178 -
Gray Scale - 2.2 6
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Notes :
1. Contrast Ratio(CR) is defined mathematically as : (By PR880)

Surface luminancewith all white pixels
Surface luminancewith all black pixels

Contrast Ratio =

It is measured at center point(Location P1)

2. Surface luminance(LwH)is luminance value at Center 1 point(P1) acros¢ theyL'€D surfagz 5)cra

from the surface with all pixels displaying white. For more informatibn see FIG.7 (1'y P’R387%)

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

Minimum(Le,, Lp,, .5 Lgy) N

- 100
Maximum (L, ko, ... 125)

5WH|TE =

Where L1 to L9 are the luminance withaill pixeis Zisplay na.wiiite at 9 locations.
For more information see FIG.8

<Measuring point for lumina ¢z variatior <Measuring point for surface luminance>
i oy /,4 H N
H2_ N> H/2
..... N —Q: ._ y
VI N N V/2
) W oW N
v e hg O 0 v
V..l o 5.
\_XM_O; A’ bl Os \
_ H:697.31 mm
Active Area V :392.23 mm
@ H,V : Active Area
[FIG.8] Measure point for luminance
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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 ".

- Gray step : 5 Step

- TGTG_AVR is the total average time at rising time and falling time for “Gray To Gray ™.
- By RD80S

Table 9. GTG Gray table

Rising time
Gray To Gray
G1023 G767 G511 G255 | GO
Falling time G1023

— —]
G767 | )
G511 X
G255 |

GO — ' — L

Response time is defined as the forawirg figure and shall’be measured by switching the input
signal for “"Gray(N)” and “GrayMj".

Tr . TS
— - —_— -
100 : P
) R e e
Optical
response
) — T —
0 Gray(N)' ' Gray(M) Gray(M)" ' Gray(N)

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

[FIG. 9] Response Time
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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.10 (By PR880)

Normal
|

¢ = U Right

¢ = 270°, Down

FIG. 19] \iewir.g an((le

6. Gamma Value is approximately 2.2. For/inore inforriiation, see Table 11.

Table 10. Gray Scale Specification

Gray Level | _i_ R :ative Luminance [%] (Typ)
0 g 0.10
................ 2/| AN\ 108
............... ; 55 I.... 472
............... 3 83 .. 115
511 ................................................. 217 .................................
L39 ................................................. 355 .................................
767 ................................................. 530 .................................
........... 895745
| 1023100 .................................
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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 709.20 mm
Outline dimension Vertical 405.75 mm

Depth 14.20 mm

Horizontal -

Bezel area i

Vertical

Horizontal 657,31 mm
Active display area

Vertical 252.23 mm

Weight Typ. : 4,520g, Max.%'4,745g

Surface treatment Hard coating(2H) | &4ti-glare treatrient of the front polarizer

Notes : Please refer to a mechanic drawing ip"tarnis of tolerasies ¢ th: next page.
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<FRONT VIEW>

E = T T eee = 1l & =]
\. 709. 11"4;(PANEL) ‘
T
709.2(BACKLIGHT) - -
10 ‘
| - O —_
— jl j
|
\
i ]
S § 697.3056(A(TIVE AREA) LA
i | 1
5 - - % - - & Yo —— O - - I
8 g
8 [
i w g
‘ i
r |
i \ !
i \
1 - |
IR, 77 r21%%
14.2 ‘ PROTECT PAD
7777l R 7 Rl Czzz ZzZzZ V7724
) 2
] 0.2
2-M3.0 3.2
Ptich 0.5 ‘ 22
13-M30 = 5-M3.0 ‘ g
Pitch 0.5 éi | Z ) PITCH 0.5 Qz
= S ~
i g 4 |
‘ 3.8
SECTION A-A SECTION B-B SECTION C-C SECTION D-D
SCALE 2/1 SCALE 2/1 SCALE 2/1 SCALE 2/1
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<REAR VIEW>

* Reverse Panel

IIII IIIIIIIIIIIIIIIIIIIIIIIhIIIIIIIIIIIIIIIII

= =

IIIIIIIIIIIII

165.5 1(LED CNT)

341-03 236.6-03 118.3-03 118.3-03 236603 341-03
e | 35003 328 03 254 03‘ 172 03 86 03 1503 8603 17203 254 03 328 03 350 03
a T
g [ ‘
5
~ 35508-0XX__ 401 L ° ] 00 00 00 XX YOKXXA
i ﬁ = @ = - - T S ©® 7z ‘ ‘W
o 10-73.0 :
e A EMBO Height=2.0 Height='9
N )
e 3
be il B 70-03 100-03 s Height £5.8
S - 52 03 82 03
4@3) J’ Height=10
= o - " ®
“ 1 (), I
\N 344.5 03 g : 44005 /)
o - . S AN A L - (S
R s ﬁI
3l g _ =
s © ] -z 3
T a &Y
s olg 8 ¢
o = 5|® c .9
o - |0
H o\ LI g @[
S @\ J( LSMiron,GT05Q-30S-H10-MN c
= N = =
QS
JST, SMOBB-SHUH (HF)
JST, SMOBB-SHJH (HF)
5 109404
2 (USER \

NN\

27T TTTTT IR0,

IIIIIIII VIII Ill

/
/

174.3 03

(35)

20 4 1453

N\

145.2

203.4 261.5 319.6

LGD Highly recommendation :

328.76 1(LED CNT)

328.70-1(LED CNT)

PROTECT PAD

Notes

I/F connector specification : LSMtron, GT05Q-30S-H10-MN or Equivalent.
LED connector specifcatio: SWOGB-SHIH (HF) (Manufactured by JST) o Equivalent

3. Torque of user hole: 3.0~4

4 Til and parialdisposiion tolerance of display area as following

(1) Y-direction

a. Upper side : -0.45<A<0.45, -0.45<B<0.45

b. Lower side :

-0.45<C<0.6, -0.45<D<0.6

(2) X-direction :-0.45<E<0.45, -0.45<F<0.45

BL OUTLINE DIMENSION

Active area

o

1

PANEL OUTLINE DIMENSION

Pl

5. Unspecified tolerances to be

0.5

6. The LCM warp(warpage) is less than 1.0 on the surface plate
7. The COF area is weak & sensive, so please don't press the COF area
8. Protect Pad should not be removed unless system assembling

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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6. Reliability

Environment test condition

No Test Item Condition

1 High temperature storage test Ta= 60°C 240h

2 Low temperature storage test Ta= -20°C 240h

3 High temperature operation test Ta= 50°C 50%RH 2(t0h

4 Low temperature operation test Ta= 0°C  240h

Altitude

5 operating 0 — 10,008, feat £3,048m)

storage / shipment 0 - 40.0Q0 fent (12,192m)|

Note 1. Result evaluation criteria:

TFT-LCD panels test should take place after cooiin¢ erough at rcom teiwperature.
In the standard condition, there should be né patticular problems tha'¥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.
¢) 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).
Information Technology Equipment - Safety - Part 1 : General Requiremams

7-2. Environment

a) RoHS, Directive 2011/65/EU of the European Parliament and oittia,council of8 Jung,2911
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8. Packing

8-1. Designation of lot mark

a) Lot mark
A B C D E F G H I J K L
A,B,C : SIZE(INCH) D : YEAR
E : MONTH F ~ M : SERTAL\N@,
Note
1. YEAR
Year 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 201/ | 2018 | 2049 | 2022
Mark A B C D E F Le | H ) K
2. MONTH
Month Jan Feb Mar Apr | May—l Jun Jul I Ay Sep Oct Nov Dec
Mark 1 2 3 4 | 5 : 6 X 8 9 A B C

b) Location of lot mark

Serial No. is printed on the lab=al. The'label is athached'to the backside of the LCD module.

This is subject to change without.urior notices
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8-2. Packing form

a) Package quantity in one packing : 14ea
Package quantity in one Pallet : 28ea

b) Packing Size : 814mm X 547mm X 509mm

C) Pallet Ass'y Size: 1140mmX870mmX680mn

®
6$ No. Description Material
LCM -
4 "
AL-Bag AL
) © BAND PP
%v @ LABEL YUPO PAPER
(® Angle Cover Paper(SW)
Q ® Angle Packing Paper(DW)
©) Wrap LDPE
\ ©) Packing, Top EPS
&% ©) Packing, Bottom EPS
@ Pallet Cushion EPE
& Pallet Plywood
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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 tie
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 togirctect the polai zer.
Transparent protective plate should have sufficient strength in order to the rzaise.external forse.

(4) You should adopt radiation structure to satisfy the temperature specificatior:

(5) Acetic acid type and chlorine type materials for the cover case are not dsirabie becausé tije farmier
generates corrosive gas of attacking the polarizer at high temperature and.t!ie latter,causeé:s Crcuit break
by electro-chemical reaction.

(6) Do not touch, push or rub the exposed polarizers with glass, tw¢ezeis or anythir.gyharde” than HB
pencil lead. And please do not rub with dust clothes with chemigarteatment.

Do not touch the surface of polarizer for bare hand or areasyslon.(Some.cosinetics are detrimental
to the polarizer.)

(7) When the surface becomes dusty, please wipe gentl/ viith ebsorbent’sotton o' other soft materials like
chamois soaks with petroleum benzene. Normal-k&xand /5 recommended, for cleaning the adhesives
used to attach front / rear polarizers. Do not use‘aceiwne, toluene apd aiCohol because they cause
chemical damage to the polarizer.

(8) Wipe off saliva or water drops as soon as/pussiale. Their /g ¥ime contact with polarizer causes
deformations and color fading.

(9) Do not open the case because insidecircuits do not haversuiCient strength.

9-2. Operating precautici's

(1) Response time depends or"the {afnperature.(1n“ »wer temperature, it becomes longer.)

(2) Brightness depends on the“ten.perature. (In *aaher temperature, it becomes lower.)
And in lower temperature, response ¢ime{awired time that brightness is stable after turned on) becomes
longer.

(3) Be careful for condgensdtion at sudcen temiperature change. Condensation makes damage to polarizer or
electrical contacted,parts. And 7irter 1ading condensation, smear or spot will occur.

(4) When fixeateatterns are displaydd for a long time, remnant image is likely to occur.

(5) Module hasign frequency circuits. Sufficient suppression to the electromagnetic interference shall be
done by system manufacturers. Grounding and shielding methods may be important to minimized the
interference.

(6) Please do not give any mechanical and/or acoustical impact to LCM. Otherwise, LCM can'’t be operated
its full charg<tesistics perfectly.

(7) A screw whic | is fastened up the steels should be a machine screw.
(If noty ncaus »s metallic foreign material and deal LCM a fatal blow)

(8) Please dc. nt set LCD on its edge.

(9) When 1:CMs are used for public display, defects such as Yogore & image sticking can not be guaranteed.

(15 L CMicaninot support “Interlaced scan method”

(11) When this reverse model is used as a forward-type model (PCB on top side), LGD can not guarantee

any defects of LCM.

(12) Please conduct image sticking test after 2-hour aging with Rolling pattern and 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 exposure

Strong light exposure causes degradation of polarizer and color filter.

9-5. Storage
When storing modules as spares for a long time, the following precautions aresriecessan:.

(1) Store them in a dark place. Do not expose the module to sunliglt orifluorescentlight. Kecp the temperature
between 5°C and 35°C at normal humidity.

(2) The polarizer surface should not come in contact with any=atitar /object.
It is recommended that they be stored in the container, i, which they were /shivped.

9-6. Handling precautions for protecticifil 1

(1) The protection film is attached to the bezel witrina S7iall maskiiig tape.
When the protection film is peeled off, static elactricity is aenurated between the film and polarizer.
This should be peeled off slowly and careiuity by people tithe-are=€iectrically grounded and with well ion-
blown equipment or in such a condition, atc:

(2) When the module with protection fiim attiached is storeafor a long time, sometimes there remains a very
small amount of glue still on tha Eazel after the préiection film is peeled off.

(3) You can remove the glue easily. Whenshe gluhdremaii’s on the bezel surface or its vestige is recognized,
please wipe them off with/apsor »¢nt cotton was. »or other soft material like chamois soaked with normal-

hexane.
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