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1. General Description

LM238WF2-SSF1 is a Color Active Matrix Liquid Crystal Display with a Light Emitting Diode ( White 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 23 inch diagonally measured
active display area with FHD resolution (1080 vertical by 1920horizontal pixel array)
Each pixel is divided into Red, Green and Blue sub-pixels or dots which are arranged in vertical stripss.
Gray scale or the brightness of the sub-pixel color is determined with a 8-bit gray scale signal for eachidoi,
thus, presenting a palette of more than 16,7M colors with A-FRC (Advanced Frame Rate Control).

It has been designed to apply the 8Bit 2 port LVDS interface.

It is intended to support displays where high brightness, super wide viewirigsangle,
high color saturation, and high color are important.

LVDS | <l

pair #1 Timing

os f - controller TFT-LCR Panel

pair #2 ] ‘ (1920 R=E% 1080 pixels)

CN1 ‘
'ﬂo@o
+5vV_,|  Power circuit LN A s1920 1
Vieo block p "___—:ﬁ* Source driver circuit
Vo — C “_3 Eﬁ’-ﬁ I‘ . 5 Back Iig(rli’:E gisembly
General Features * Vigare 1 ] Block diagram

Active Screen Size \ i_z?,s' inches(60.47cm) diagonal
Outline Dimensior 535.0(H) X 313.0(V) X 12.2 mm (Typ.)
Pixel Pitch 0.2745(H)mm x 0.2745(V)mm
Pixel Format 1920 horiz. By 1080 vert. Pixels RGB stripes arrangement
Color Depth 16.7M colors (6bit + A-FRC)
Luminance, Yrite 250 cd/m? ( Center 1 Point, Typ.)
Viewing Aagle(Cr>10) View Angle Free (R/L 178(Typ.), U/D 178(Typ.))
Power Consumption Total 13.7 Watt (Typ.) ( 2.1Watt @VLCD_mosaic, 11.6 Watt @Is=85mA )
Weight 1,910g (typ.)
Display Operating Mode Transmissive mode, normally black
Surface Treatment Anti-glare treatment of the front polarizer (Haze 25%, 3H)
Ver. 1.0 Oct. 10. 2014 4/ 34
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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

Parameter Symbol Values Units Notes :
Min Max

Power Input Voltage VLcD -0.3 6.0 Vdc at 25 ; o |
Operating Temperature Top 0 50 F S
Storage Temperature TsT -20 60 C )
Operating Ambient Humidity Hop 10 90 : 50RH 3
Storage Humidity HsT 10 90 | %RH
(I(_)(;)I\grgtjkr)fs)ce Temperature Tevre 0 s | ) 14

Note : 1. Temperature and relative humidity range are'shown in the Vigyre ‘Selow.
Wet bulb temperature should be 39 °C Flag, arid no condensaf:on of water.
2. Maximum Storage Humidity is up to 40 G\, 79% RH @nlv fér 4 corner light leakage Mura.
3. Storage condition is guaranteed ungearp2Ccking cendidion
4. LCM Surface Temperature should b2 Min."0C and44ax. 65C under the VLCD=5.0V,
fV=60Hz, 25°C ambient Temp. .nosumidity contioane’LED string current is typical value.

FIG.2 Temperature and rgintive’bumidity
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Ver. 1.0 Oct. 10. 2014 5/ 34

www . szguangzhuo.com echodeng6l@hotmail.com jimei@jimeihk.com +86-13411884959



www . szguangzhuo . com echodeng6l@hotmail.com jimei@jimeihk.com +86-13411884959

" LM238WF2
@ LG D|Sp|ay Liquid Crystal Display

Product Specification

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 o ]
Parameter Symbol - Unit | Nites
Min Typ M:_x_ o :
MODULE : 7 7 7 7 7 7
Power Supply Input Voltage | Vicp | 4.5 | 5 | 5.5 | \ide |
Permissive Power Input Ripple | VdRF | | | 300 ! rAVp-p | 1
| ILCD_Mosaic | - | 410 | 510 | mA | 2
Power Supply Input Current | 1LCD, Green ) : Se0 | 18, | A | 3
> c _ | Pc_Mosaic | | 2.05 | 2.55 | Watt | 2
ower onsumption | Pacocreen | -7 | 280/ “350 | wat | 3
Rush current | TRusH JI_ r® !_ S | 3.5 | A | 4

Note :

1. Permissive power ripple should e nigasured wiilar V, o =5.0V, 25°C, fV(frame frequency)=MAX
condition and At that time, wi» recéinmend(thg bandwidth configuration of oscilloscope is to be under
20Mhz. See the next page:

2. The specified curretitiand power gopsemiption are under the V,»=5.0V, 25+ 2°C,fV=60Hz condition
whereas TypicanRower Pattern {IMasaic] shown in the [ Figure 3 ] is displayed.

3. The current Is specified at the maximum current pattern.

4. Maximum @anditin of Inrush current :
The duration™ Srush current is about 5ms and rising time of power Input is 500us + 20%.(min.).

5. VLCD leael must be measured at two points on LCM PCB - between VLCD(test point) and LCM Ground.
The measured results need to meet the Power supply input voltage spec.
(Test condition : maximum power pattern , 25+ 2°C, fV=60Hz)

Ver. 1.0 Oct. 10. 2014 6/ 34
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* Permissive Power input ripple (V. =5.0V, 25°C, fv (frame frequency)=MAX condition)

Green 255 patterno ’

™
S

 Power consumption (V,, =5V, 25°C, fV (fram ency=60Hz i

g

Maximum power Pattern
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Table 2-2. LED Bar ELECTRICAL CHARACTERISTICS

Values
Parameter Symbol
Min. Typ.
LED String Current Is - 85
LED String Voltage Vs 42.3 45.3
Power Consumption PBar - 11.6
LED Life Time LED_LT 30,000 -

LM238WF2

Liquid Crystal Display

Unit

mA

Watt
Hrg

Notes) The LED Bar consists of 45 LED packages, 3 strings (parallel) x r5"packagas (serizt)

LED driver design guide

: The design of the LED driver must have spesil cations for the LED# LCD Assembly.
The performance of the LED in LCM, for zaam)'¢ life tipve ordrightness, is extremely influenced by

the characteristics of the LED driver.

Notes

10,5
NS
1,2, 4

So all the parameters of an LED drivenshould be carruily designed and output current should be

Constant current control.

Please control feedback currari§, oeach string individually to compensate the current variation

among the strings of LERs:

When you design or_order ¥Fae"LED driver), please make sure unwanted lighting caused by
the mismatch of tag"LiED and the(LER €fiver (no lighting, flicker, etc) never occurs.
When you confirm it, the LCD riodure should be operated in the same condition as installed in

your instrumetity

1. The specifieGvalues are for a single LED bar.

2. The specified Current is defined as the input current for a single LED string with 100% duty cycle.

3. The LED life time is dyfined as the time when brightness of LED packages become 50% or less
than the initial vc ue utider the conditions at Ta = 25 + 2°C and LED string current is typical value.

4. The power ghasun ntion shown above does not include loss of external driver.
The typical_pcC er'consumption is calculated as Psar = Vs(Typ.) X Is(Typ.) x No. of strings.
The maxiindm power consumption is calculated as Psar = Vs(Max.) x Is(Typ.) x No. of strings.

5. LED opexating conditions are must not exceed Max. ratings.

Ver. 1.0 Oct. 10. 2014
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3-2. Interface Connections

3-2-1. LCD Module

- LCD Connector(CN1) : IS100-L300-C23 (UJU)
- Mating Connector : FI-X30C2L (Manufactured by JAE) or Equivalent

Table 3. MODULE CONNECTOR(CN1) PIN CONFIGURATION

No | Symbol Description | No | Symbol | Symbol

1 | FROM | Minus signal of odd channel 0 (LVDS) | 16 |SR1P | Plus sigral‘af even chanpely (LVOS)

2 | FROP | Plus signal of odd channel 0 (LVDS) | 17 | GND | Grhund

3 | FR1M | Minus signal of odd channel 1 (LVDS) | 18 |SR2M ‘ Mingis signal of evian chiansiel 2 (LVDS)

4 | FR1P | Plus signal of odd channel 1 (LVDS) | 19 |SR2P | Plus signal cfven ckannel 2 (LVDS)

5 | FR2M | Minus signal of odd channel 2 (LVDS) | 20 | SCLITNN] | Minus sigaaiaf even clock channel (LVDS)
6 | FR2P | Plus signal of odd channel 2 (LVDS) | 21 ! SELKINP I Plus sigital of even clock channel (LVDS)

7 |GND |Ground I 22 !SK3M | Mihus,signal of even channel 3 (LVDS)

8 | FCLKINM | Minus signal of odd clock channel (LVDS> l ¥ | SR3P i Plus signal of even channel 3 (LVDS)

9 | FCLKINP | Plus signal of odd clock channel (LVIS) : 4 | GND | Ground

10 | FR3M | Minus signal of odd channel 3 ((LVER) | 25 ! NC | No Connection (I2C Serial interface for LCM)
11 | FR3P | Plus signal of odd channel “2,(LVQ2S) | 6 | NC | No Connection.(I2C Serial interface for LCM)
12 |SROM | Minus signal of evensctiannend (LVDS) | 27 | ITLC |Interlace Mode Selection

13 |SROP | Plus signal of exen ct anfiel 0 (LVDS) ! 28 |VLCD | Power Supply +5.0V

14 |GND |Ground | 29 |VLCD |Power Supply +5.0V

15 |SR1M |Minus signal ¢"even channel 't (LVDS) | 30 |V|_<:D | Power Supply +5.0V

Note: 1. All GNEaround) pins‘shauid pe connected together and to Vss which should also be connected to

the L.Cl)'%s, metal frame.

2. All VLo (power input) pins should be connected together.

3. Input Level of \VDS signal is based on the IEA 664 Standard.

4. ITLC is Inieriaceymode selection pin. (L : Normal Mode, H : Interlace mode)
If you don'\use this pin, it should be connected to GND.
(Low i 2l Irhut Voltage : GND ~ 0.4V, High level Input Voltage : 1.6 ~ 3.6V,
Absalutc maximum ratings : - 0.5 ~ 4V)

#1 #30
#1 ISloo-LBoo-CZB #30 I—?‘ S0 000 000000000000000000006000 Fﬁ
Rear view of LCM
FIG.4 Connector diagram
Ver. 1.0 Oct. 10. 2014 9/34
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Table 4. REQUIRED SIGNAL ASSIGNMENT FOR Flat Link (TI:SN75LVDS83) Transmitter

Pin #|Pin Name Require Signal Pin #| Pin Name Require Signal
1 Vcc Power Supply for TTL Input 29 GND Ground pin for TTL
2 D5 TTL Input (R7) 30 D26 TTL Input (DE)
3 D6 TTL Input (R5) 31 Tx CLKIN TTL Level clock Input =~
4 D7 TTL Input (GO) 32 PWR DWN Power Down Input o |
5 GND Ground pin for TTL 33 PLL GND Ground pin for PLL N\, |
6 D8 TTL Input (G1) 34 PLL Vcc Powas 5_ Eply for PL! v \g
7 D9 TTL Input (G2) 35 PLL GND Ground ;rm )
8 D10 TTL Input (G6) 36 LVDS GND (:und pin ffar L;/Il—
9 Vcc Power Supply for TTL Input 37 TxOUT3 + Positive LvDS diverential data output 3
10 D11 TTL Input (G7) 38 TxOU‘ET = Ne¢ atiw—cLTIDS differential data output 3
11 D12 TTL Input (G3) 39 l '_l,_C;(OUT+ Positive VDS differential clock output
12 D13 TTL Input (G4) a9 | ?CLKOU"’— _ negative LVDS differential clock output
13 GND Ground pin for TTL J_L'_ <|_ Tx ("iTZ—- l Positive LVDS differential data output 2
14 D14 TTL Input (G5) |» 42 Tx OQUT2- Negative LVDS differential data output 2
15 D15 TTL Input (BO) \ 43 LVDS GND Ground pin for LVDS
16 D16 TTL Input (B6) \~ 4 VDS Vcc Power Supply for LVDS
17 Vcc Power Sur‘ply_i )T—;TL_ Input 25 i Tx OUT1 + Positive LVDS differential data output 1
18 D17 TTL Input??f—) 26 Tx OUT1 — Negative LVDS differential data output 1
19 D18 T&L Inpic (B1) 47 Tx OUTO + Positive LVDS differential data output 0
20 D19 ' i.‘_n__ Iﬁput (B2 ) 48 Tx OUTO — Negative LVDS differential data output 0
21 GND \ | Ground pin fo? T_‘:L Input 49 LVDS GND Ground pin for LVDS
22 D20 ) TTL, Input (B3) 50 D27 TTL Input (R6)
23 D21 L Taput (B4) 51 DO TTL Input (RO)
24 D22 TL Iﬁput (B5) 52 D1 TTL Input (R1)
25 D23 —_T TL Input (RSVD) 53 GND Ground pin for TTL
26 VL—' Power Supply for TTL Input 54 D2 TTL Input (R2)
27 D24 TTL Input (HSYNC) 55 D3 TTL Input (R3)
28 D25 TTL Input (VSYNC) 56 D4 TTL Input (R4)

Notes : 1. Refer to LVDS Transmitter Data Sheet for detail descriptions.
2. 7 means MSB and 0 means LSB at R,G,B pixel data

Ver. 1.0 Oct. 10. 2014 10/ 34
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LVDS Input characteristics

1. DC Specification

LVDS - i S —
[Viol
LVDS + A T N
|
|\/CM VIN_M K VIN_ AIN
# |Vip| = |(LVDS+) - (LVDS-)|
# Vew = {(LVDS+) + (LVDS-)}/2 | J
Y _
Description Symbol : M Max | Unit Notes
LVDS Differential Voltage [Vipl 150 600 mvV -
LVDS Common mode Voltage Vds 1.0 1.5 v -
LVDS Input Voltage Range VN c/ 1.8 \Y -
Change in common mode Voltage [ ¢ AWVem 250 mV -
Notes : Dose not have any Noige & Feaking ind VDS Signal
2. AC Specification
- Tek o
p I b N 'I
LVDS Cloci\\ N ) \ O\ r/
N ]
- \ SN
LMD S 6 {1 D D G G Gl I D N
:_>|<'| t skew (Fak = 1/Teak)
"1 1) 95MHz > Fclk > 85MHz : -300 ~ +300
t seew 2) 85MHz > Fclk > 65MHz: -400 ~ +400
3) 65MHz > Folk > 30MHz : -600 ~ +600
escription Symbol [ Min Max Unit Notes
LVDS Clock to Data Skew Margin tokew - 400 + 400 ps 85MHz > Fclk > 65MHz
LVDS Clock to Clock Skew Margin
t -1/7 + 1/7 T, -
(Even to Odd) SKEW_EO / / clk

Ver. 1.0
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tskew_eo
N—»{ I
|
LVDS Odd Clock | /
| Tk =
I ’l
LVDS Even Clock / \ X

LVDS Even Data X

< Clock skew margin between channel >

3. Data Format
1) LVDS 2 Port

RXinEO +/- ER3 ERO EGO ER5

Telk ‘
RCLK + Tclk * 4/7 Tclk * 3/7 7\1
-] Tolk 17 L | MSB | R7
RXin00 +/- [ RS I ore I R I R0 I 0G0 ‘ oRs I ORa FR - R6
— - — R5
RXinO1 +/- [ 0G4 I 0G3 I 0G2 I 0G1 I 0B1 ‘ 0BO 0G4 \f 0G3 1627 oat OB1 0BO 0G5 R4
I l ) 40 I = v,
R3
RXinO2 +/- [ 0OB5 I OB4 I 0OB3 I 0B2 I DE VSYNJ 1SV e oBz DE VSYNC | HSYNC
[ l I I > R2
RXinO3 +/- [ 0G7 I 0G6 I OR7 I OR6 Lx )\E OG6 OR7 OR6 X 0B7 0OB6 R1
| LSB | RO
W
J

Iﬂ
- .
RXIinE2 +/- [ EB5 I EB4 T EB3 I = I DE usv 2 CJ\ EB5

Current(Nth)

* ODD = 1st Pixel

=)
L=
e s I EGS} EVEN = 2nd Pixel
Jrore)
L=

EB2 DE VSYNC

ERG X EB7

ycle Next(N+1)th Cycle—

EraviquaiN-1)th Cycle— %f N

< LVDS Data Format >

Ver. 1.0 Oct. 10. 2014 12/ 34

www . szguangzhuo.com echodeng6l@hotmail.com jimei@jimeihk.com +86-13411884959




www . szguangzhuo . com

@ LG Display

echodeng6l@hotmail.com jimei@jimeihk.com +86-13411884959

LM238WF2
Liquid Crystal Display

Product Specification

Table 5. BACKLIGHT CONNECTOR PIN CONFIGURATION(CN2)

The LED interface connector is a model BM06B-SHIS(HF)_Manufactured by JST or equivalent.
The mating connector is a SHIP-06V-S(HF) or SHIP-06V-A-K(HF) or Equivalent.
The pin configuration for the connector is shown in the table below.

A
Pin Symbol Description Note 5 |
1 FB1 Channell Current Feedback g
2 FB2 Channel2 Current Feedbagk
3 VLED LED Power Supply
4 VLED LED Power{Supply
5 FB3 C
6 FB4 Charfi¢l4 Current Feedback

-_“W

Rear view of LCM

[ Figure 5 ] Backlight connector view

Ver. 1.0

Oct. 10. 2014 13/ 34
www . szguangzhuo.com echodeng6l@hotmail.com jimei@jimeihk.com +86-13411884959




www . szguangzhuo . com

@ LG Display

echodeng6l@hotmail.com jimei@jimeihk.com +86-13411884959

LM238WF2

Liquid Crystal Display

Product Specification

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 6. TIMING TABLE

ITEM Symbol Min Typ Max Unit Note )
Period tCLK 11.11 13.89 16.7 ns
DCLK _Q _JN |
Frequency - 60 72 90 N\ MHz \ 5
Period tHP | 1024 1088 | 142Ntk
Horizontal Valid tHV 960 960 950 tleK
Horizontal Blank tHB 64 175 160
Hsync Frequency fH 64 _tﬁ_ 33 :_ ' _KHz
Width tWH 16 32 48 tCLK
Horizontal Back Porch tHBP o?_ 45 64
Horizontal Front Porch tHFP_ | \ 1_6- 1S = 48
Period sl 1000 [#C1100 | 1160 | e
Vertical Valid I_ W 80 1080 1080 tHP
Vertical Blank U A:NB 19 20 80 tHP
Vsync Frequency / P v'_ T 48 60 75 Hz
Width \ N AN -t\'vv 2 4 16 tHP
Vestigai'Back Porch i tvBP 5 8 32
_Vel—'t;al Frant Porch tVFP 3 8 32

Note: Hsync period ai d Hsync width-active should be even number times of tcLk. If the value is odd humber
times of &K, csplay control signal can be asynchronous. In order to operate this LCM a Hsync,

Vsyn, and L “data enable) signals should be used.

1. The feriormance of the electro-optical characteristics may be influenced by variance of the vertical

vefrestrates.

2. Vsyris and Hsync should be keep the above specification.
3. Hsync Period, Hsync Width, and Horizontal Back Porch should be any times of of character

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

5. The Max frequency of 1920X1080 resolution is 90Mhz

Ver. 1.0
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3-4. Signal Timing Waveforms

1. Dcwk, DE, DATA waveforms

Valid data

tCLK
A \_/_%\_/_\
\_/_\ /_\_/_\ W
Valid data
First data Invalid data><’ixel 0,°><Pile Z,ng >< X [NInvald data
/ ~HE ~
Second data Invalid data><3ixe| 1,o><mfl 3@( _§§>< )< Invalid data

3

DE(Data Enable) /

2. Horizontal waveform
the

AN

\ 4

|<
|
|4

\ 4

KL

DE(Data E;l.a‘o&;)AAZ gé

3. Vertical | vaveform

v

tw

A A

\ 4

thp

DE(Data Enable)

]
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3-5. Color Input Data Reference

The Brightness of each primary color(red,green,blue) is based on the 8-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 7. COLOR DATA REFERENCE

Input Color Data

Color RED GREEN BLU®
MSB LSB |MSB LSS | MSB LSB
R7 R6 R5 R4 R3 R2 R1 RO|G7 G6 G5 G4 G3 G2 o GO|B7 B6 =% o4 B3 B2 B1 BO
Black 0 0 0000 0o0fo 00 o0 of0% 0o Do o o o
Red (255) 1 111111100000 Co o0 o000 0
Green (255) 00 00 00 o0 o0ft 1t 101%1 1 1 ;!o Y 0 0 0 0 0 0
Basic |Blue (255) 00 0 0 0 0 0 0/0 0ONON 0 00Q=d[t 12 1 1 1 1 1 1
Color  fcyan 00 00 0 0 0 OJg s\t ™M 1 1R {11 1 1 1 1 1 1 1
Magenta 1 11 1 1 1 1,800 0.0 007 o0ft 1 1 1 1 1 1 1
Yellow 111 1 1 1Ny 14 1 1 10 0 0 0 0 0 0 0
White 111 1t 1 %N o1t o 1) 11t o1t 1111111

RED (000) Dark [0 O O G, U%uv O O|»» O O O O O O OO O O O O O O O

RED (001) 0 0 0, 08,0 0 0O 10 %9 0 O O O O OO O O O 0 0 0 O
RED

RED (254) 171,21 1 1%1 ™ 00 0 0 0 0 0 O 00 0 0 0 O O 0 O

RED (255) <1 1 1 % ¢ 1 10 0 0 0 0O O O OO O 0 O O O O O

GREEN (00(.'\,\0_3!7‘ 0 00 ’_ _) 0o o o0 o o o 0o o0 0O 00 O0O0OOTOTUOTUOTDO

GREEN{841) 0 0o 8&8v 0 0 0 0/O OO O O OO 10 OO 0 0 0 0 O
GREEN

GREEN (254 o o oo o000 0t 1 1 1 1 1 1 00 0 0 O0OO0OTO0OTO0OO0

GREEN£255) *O o oo o o0 o001 1+ 1 1 1 1 1 1)0 0 0 0 0 O 0 O

BLUE (OOL,,—Dark o o 0o 0o o 0 0O OJIOOO O OO O O 0O OO O OWOUOF@O

BLUL(0C1) o 0o o o 0o 00 0) OO O OO O O 00O©O0OWOTWU OO OOO1
BLUE

BLUE (254) o 0o o o o 00 0) 0000 0 0 o0 O0Ojr1 1 1 1 1 10

BLUE (255) o 0o o o o 00 0)J OO0 0 OO0 OO0 O1 1 1 1 1 1 1 1
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3-6. Power Sequence

Power Supply For LCD

A\gi%
10%

907%/F
I
10% :

I

1
1
/ 1
Vico 0)Y ; T I
le— —>»1 l<—>: |l — 1
Ty T2 ! ! Ts : T7 !
1 1
1 = | 1
: :\ Valid Data /: :
| : : |
Interface Signal (Tx) oV L ! - a
! 1
| I 1
: : !
| | 1
J 1
! |
Option Signal (ITLC) !
I I N
: ; ! |
:4— — |¢— —P:
. S |
Power Supply for LED LED Off J LER (SR | LED Off
Table 8. POWER SEQUENCE
Values
Parameter — 5 o 7N Units
Min | Typ Max
T1 0.5 _: - 10 ms
T2 ' 08 - 50 ms
T3 508 - - ms
1B 200 - - ms
T5 0.01 - 50 ms
T7 1000 - ms

Notes : 1. Rec mmi2nd to follow Power sequence at these case
-/A%/DC Power On/Off
-Wlo/le change ( Resolution, frequency, timing, sleep mode, Color depth change, etc. )
If not to follow power sequence, there is a risk of abnormal display.

apbhwWN

resolution, timing transition.
6. LED power must be turn on after power supply for LCD and interface signal are valid.

Oct. 10. 2014

Ver. 1.0

www . szguangzhuo.com

. Please avoid floating state of interface signal at invalid period.

. When the interface signal is invalid, be sure to pull down the power supply for LCD V, pto 0V.
. The invalid signal means out of the signal timing specification which define as page 14.

. The above power sequence should be satisfied the basic power on/off and

17/ 34
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3-7. V. p Power Dip Condition

O
o
g

; g\lD(gron
——c

1) Dip condition

3.5V <V, p< 4.5V, tdSZOngb °

2 4
2) Viep< 3.5V
V| p-dip conditions also foig@gwer On/Off conditions for supply voltage.

e

Ver. 1.0 Oct. 10. 2014 18/ 34
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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. 1 presents additional information concerning the measurement equipment and method.

LCD Module PR 880 or RD 80S

Optical Stage(x,y)

/

50cm

or PR650

FIG.7 Optical Characteristic Measuremert Evuipment ¢ id M7.chod

Table 9. OPTICAL CHARACTERISTICS

(Ta=25 N p=5V/ofy=6UH) Dclk=144MHz, Iy =85mA)

Values .
Parameter Symbol My Typ Max Units Notes
Contrast Ratio CR 220 1608 - 1
Surface Luminance, white | L [\, 200  L7sed | - | cdm2 | 2
Luminance Variation | S wHiTEZ % 75 | - | - | % | 3
Response Time Gray ToGray |  Tgrawe | - ; 14 | 25 | ms [ 4
RED | 2x 0.652 |
' Ry 0.336 |
Color Coordinates GREEN ‘ ox 0.321 |
[CIEL931] BLUE I g‘). -(I)-y(;)3 giég Byg3 I
Y, - . +
By PR650, ' '
(By ) | Ly 0.061 |
WHITE | WX 0.313 |
: Wy 0.329 |
i Horizontal - 140 -
Color Shllft’ : | Ocst H | | | Degree c
(Avg. Au'v' < 0.02)* | Vertical | OcsT v | - | 100 | -
Viewing Angle (CR>10) | | | | | |
Horizantal | 0y, | 170 | 178 | -
General ‘ertical | o, | 170 | 178 | i Degree 6
GSR @ 60dgree H rizontal | SGamma_H | - | - | 20 o 2
(Gamma shift /at) * Vertical | SGamma_ v | - | - | 20 °
WPT (Wiiiea Poratiracking) | ; | 300 | GassccTt |  +700 | K | 8
Luminance uniformity -
Angular dependence (TCO 6.0) | ) | ) | ) | 1.73 12
Color uniformity -
Angular dependence (TCO 6.0) | ) | ) | ) | 0.025 13
Gray Scale | - | - | 2.2 | - | | 9
Ver. 1.0 Oct. 10. 2014 19/ 34
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Notes 1. Contrast Ratio(CR) is defined mathematically as : (By PR880)
Surface Luminance with all white pixels

Contrast Ratio = - - -
Surface Luminance with all black pixels

It is measured at center point(Location P1)

2. Surface luminance(Lwn)is luminance value at Center 1 point(P1) across the LCD surface 504in
from the surface with all pixels displaying white. For more information see FIG.8 (By PR820)

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

Minimum(L;,,Lp,, ... Lpg) <100
Maximum (Ly,, Lp,, - .Lpg)

5VW-/ITE =

Where L1 to L9 are the luminance with all pixels displaying wriite at 9 facatiors.
For more information see FIG.8

4. Gray to gray response time is the time required 1er tive display “o/ransition from gray to gray.
For additional information see Table 10. (By\:D&0s)

5. Color shift is the angle at which the avziage 20lor differengé for all Macbeth is lower than 0.02.
For more information see FIG.9 (B:«tZ Centrast)
- Color difference (Au'v")

4x 9y
U'=———70J9/& V= Au'v'= " 2+ v )2
—2x+12y+3 N +12y+3 uv \/(”1 u'y )"+ (V')
i(Au'v y u'l, v'1 : u'v’ value at viewing angle direction
.9 — ) u'2, v'2 : u'v’ value at front (6=0)
Avg(Auy') = -—— S M i : Macbeth chart number (Define 23 page)
<

- Pattein\size : 25%“\R0x Gize
- Viewing angle directiariof color shift : Horizontal, Vertical

6. 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 normz\to tihe LCD surface. For more information see FIG.10 (By PR880)

7. GSRi._the'rate of gamma shift at up, down, left and right 60 degree viewing angle compare with
cgnier gamma. For more information see FIG.11 and FIG.12 (By EZ Contrast)
GSR (8 gamma ) IS defined as :

asr=1- View angle Gamma Value (Up,Down, Reft, Light 60 Degree) <100
Center Gamma Value (0 Degree)
8. WPT (White Point Tracking) is the variation of color temperature between G255 and G63.
(By PR650)
Ver. 1.0 Oct. 10. 2014 20/ 34
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Notes 9. Gamma Value is approximately 2.2. For more information see Table 11.

Measuring point for surface luminance & measuring point for luminance variation.

H
B H/2 R :H/10
r» A : ‘
H |
......... ...‘.. I .
o P2 i P3 P
>
v
> ------------------------------------------------ . ----------------------------------------
'PS i P1 4 P4
|
o Qe L N
:i P7 ] V7] 4 P9
v = _ W o~

FIG:8 Measure Point ior Luminance

The Gray to Gray response timeds [lefinea as thesfalloving 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 ".
- if system usexOBS, ( Over Driyiryg Sircuit) function, Gray to Gary response time may be 5ms~8ms GtG
* it depends.anOvershott kaia,

Table. 10 GTG Gray Table

r Rising Time
Gray to Gray

G255 | G191 | G127 G63 GO

Falling Time | G255
G191
G127
G63

GO \.

Ver. 1.0 Oct. 10. 2014 21/ 34
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G to G(BW) Response time is defined as the following figure and shall be measured by switching the input
signal for “Gray(N)” and “Black or White”.

.o Tr Tf
—> - R
100 = .
90 | - R (*i
Optical
Response
10 -orzmmmee s ' """"""""""""""""""" "' DN N—
0 Gray(N)' ' Gray(M) Gray(M) #~Gray(N)

N, M = 0(Black)~255(White)

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

25Y% Box size

P\ . 6 )

Average RGB values in Bruce RG3 fes=Macbeth Chai

Yy Ox . ,
N Foliage Bluish green
R 98 206 85 77 129 114
56 NN 142 b 112 102 118 199
B 45 L A 161 46 185 178
1 > Purplish b : Purple Yellow green Orange yellow
R 219 56 211 76 160 230
104 | 69 67 39 193 162
B 24 174 87 86 58 29
o oo [T Wagera " [IGR
R 20 72 197 241 207 35
\ 3 148 27 212 62 126
B 145 65 37 36 151 172
Whit Newrals | Neutales
R 240 206 155 110 63 22
240 206 155 110 63 22
B 240 206 155 110 63 22
Ver. 1.0 Oct. 10. 2014 22/ 34
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Dimension of viewing angle range.

¢ = 180°, Left

¢ =270°, Down

FIG.10 Viewving angle

120 — 2R B
— - | “=ihear Regression:y = yx +b
“c 100 / N 210 b=log(a) = -3.185 £ 0.043
= <. | y=2.173£0.021
8 80t § !4 5| (1=0.99978)
— / : o .
— 60} / ; § 10
9 1.0
£ 40¢ / E
£ 20t / _] - 0.5
g ,_.4_1/\/ — ‘_1 2
- 0'0 qb‘h_go 150 20;&2_'3‘0 300 S 14 16 18 20 22 24 26
Cemthand-Level value. V Log Command-Level Value, x = log(V)
FIG.11 Sanple Luminance vs. gray scale FIG.12 Sample Log-log plot of luminance
(using a 256 bit gray scale) Vs. gray scale

Deat” +1, log(L—-L,)=rlogV)+log(a)

biere U.e Parameter a and y relate the signal level V to the luminance L.
192e/GAMMA we calculate from the log-log representation (FIG.11)
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Table 11. Gray Scale Specification

Gray Level Relative Luminance [%] (Typ.)
0 0.10
..................ig ...................................................... bié} .................................... |
.................. 51...“...“...”.......”...“...“...“...”...“...”iibé...“...”...“...”...“..“ £l
.................. 4;...“...“...”.......”...“...“...“...”...“...”éiéé...“...”...“...”...“. N
.................. ég...“..._..._.......”...“...“..._..._...“...”a:%é...”. e
.................. %é...“..._..._.......”...“...“..._..._...“.._.;i;é....».._......._. P SR
.................. ég...“..._..._.......”...“...“..._..._...“..._1ii;..._..._..h<.._..._..._...”..
.................. iii“..._..._...“. . ”.>1éj._.. R O
.................. ié}.................. e e .......éHi} N VS
.................. i4é“..“.._..”.._ .”..”..“.'”'.“.....“..“..“.ééq.“..”..”..“..“..“..“..“..”..
.................. iéé“..“...”.._......“..“.._ AP égjé.“..“..“..“..“..”..“..”..”.
.................. i}é.”...._...._... B . P Y o . .45;%..“...._...._....“....”....”..
.................. iéi“..“.._..”.._ VR Y A Y “..“..“.éékf.“..“..“..“...”..“..”..”..“
.................. éd%“..“...”.._.. N '”"”"'"'”""'"”"”'ééji'”"”"”"”"”"”"”"”""'
.................. ééé“..._..._ 4 T 0 S ‘..“...”....“.%glg...“...“...“...”...“...“...”.
.................. éééu..“..._.”.._ .”........”..“..“..“..“.._.ééj;_..”.._..“.._..“..“.._..”..
.................. éééﬂﬂ.... “..”.........“..“..”...“..”..“..“..¥66“..“..”..“..”..”..“..“..“...
N S
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Notes :

12. Luminance Uniformity - angular — dependence (LR& TB)

TCO 6.0 Luminance uniformity — angular dependence, is the capacity of the VDU

to present the same Luminance level independently of the viewing direction.

The angular-dependent luminance uniformity is calculated as the ratio of maximum luminance to
minimum luminance in the specified measurement areas.

- Test pattern  : Full white 4° X 4°square size, back ground shall be set tt:80%
image loading, RGB 204, 204, 204

- Test luminance : >200cd/m’

- Test point : 5-point

- Test distance : D * 1.5 = 87.63cm

- Test method : LBI_= ((Lmax.+30deg. / I-min. +30deg.) + (Lmax. -30(ieg. »l I-min. —30deg.)\' /2
5=

max.+15deg. min. +15deg.

FIG. 13 Luminance Uniformity angulai dep&ndencge

H
1 — >
—>| ‘< H/10 H/10 —», :<—¢
- _h_- - - : ________
- ; V/10 &
WR e . | T
Y I o, : Vv
\\\D
R L] oy,
- mz f
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Notes :

13. Color uniformity Angular dependence (LR)

TCO 6.0 Color uniformity — angular dependence, is the capacity of the VDU
to present the same color level independently of the viewing direction.
The angular-dependent color uniformity is calculated as the largest difference in Au'v' value

- Test pattern  : Full white 4° X 4°square size, back ground shall be set to 80%
image loading, RGB 204, 204, 204

- Test luminance : >200cd/ m*

- Test point : 3-point

- Test distance :D * 1.5

- Test method

1. The screen shall then be rotated +30 degrees around z™verti€al axis througn
the screen centre-point and the chromaticity co-ordivatas.at positians PP,
(U'pL/ £ 300, V'piy = 300 @Nd U' pr; 1 300, V'pry + 300 FRSpPagtively) shall be recoyded.

2. Au'v’ shall be calculated for each measured mositior using the fézmuia
a. AUV 300 =((U'py 4 300 U pry + 300)2 (Vi 4 2097 V'pry 4200 )2 )P Y/2
b. AUV 300 =((U'py - 300~ U" gy - 300)*+(eoih 3095 V'pry 200077 V2

3. The largest difference in A u'v' valueishat! b€ repoites

FIG. 14 Color uniformitvyAnquiar deper. ance

H

—| — H/10 H/10 —

<
~
P 1
D e
1
1
/
4
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7
/
/
4
/
/
/

1
1
1
]
1
1
1
L
/

/

<

17
=
-
o
’
/
/
/
O
O
~

A
v
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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 535.0mm
Outline Dimension Vertical 313.0mm

Depth 12.2mm

Horizontal -

Bezel Area |

Vertical |

Horizontal | 527./J4mm
Active Display Area

Vertical | 296.46mm

Weight Typ : 1910g , Max : 204 0¢

Surface Treatment Anti-glare treatinenvof the frontolarizer (Haze 25%, 3H)

Notes : Please refer to a mechanic drawing in tarias & tolerance, At the next page.
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<FRONT VIEW>
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LGD Highly recommendation :

<REAR VIEW> .
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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 240h
4 Low temperature operation test Ta= 0°C  240h
5 Humidity condition Operation Ta= 40 °C ,90%RH
Altitude
6 operating 0 — 16)40Q. feet(5,029m;
storage / shipment 0 243,000 feet(12,192Mm)
7 Maximum Storage Humidity for Max 70%RH , Ta=40C
4 corner light leakage Mura.

Note 1. Result Evaluation Criteria:
TFT-LCD panels test should take%nlece after coolingenough at room temperature.
In the standard condition, therexshiuld 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.
¢) 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 Requiremefits

7-2. Environment

a) RoHS, Directive 2011/65/EU of the European Parliament and of the council of [S\June_Z011
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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.
Note
1. YEAR
Year 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
Mark A B C D E F G H N K
—_— o
2. MONTH
- N
Month Jan Feb Mar Apr | Y Jun Jul ~ug Sep Oct Nov Dec
Mark 1 2 3 4 L 5 6 (17 8 9 A B C
b) Location of Lot Mark

Serial No. is printed on the lahé€i, The label is atlached to the backside of the LCD module.
This is subject to change without prior notigat

8-2. Packing Foim

a) Package auentty in one box\ 198pcs ( 1 Module is packed in 1 Al Bag)
b) Box Size : 635 X 370 X 400
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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 externgi
force is not transmitted directly to the module.

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

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

(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 dezirable becaus€ the former
generates corrosive gas of attacking the polarizer at high temperaturesaind‘the lattemcadsey circuit break
by electro-chemical reaction.

(6) Do not touch, push or rub the exposed polarizers with glass, tweezersjor anythirgsharder than HB

pencil lead. And please do not rub with dust clothes with chemical treatment
Do not touch the surface of polarizer for bare hand or greasy“clotii.(Some tsosmeties are detrimental
to the polarizer.)

(7) When the surface becomes dusty, please wipe gently with absorbent ‘cofzari or other soft materials like
chamois soaks with petroleum benzene. Normal-hexarie Is recominendedsior cleaning the adhesives
used to attach front / rear polarizers. Do not us&|acetone, toluene arigd/alcohol because they cause
chemical damage to the polarizer.

(8) Wipe off saliva or water drops as soon as rosgiblia, Their lorg time contact with polarizer causes
deformations and color fading.

(9) Do not open the case because inside (ircyits do not have Sufiicient strength.

(10) As The IPS panel is sensitive & sliniypiedase recommerid the metal frame of the system supports the panel
by the double side-mount.

9-2. OPERATING PRECAUJTIONS

(1) The spike noise causes ha=mis-operatiermofici-cuits. It should be lower than following voltage :
V=1200mV(Over and un<er shoot yoleage)

(2) Response time dependsfon the temperature.(In lower temperature, it becomes longer.)

(3) Brightness depénas on the temperature. (In Higher temperature, it becomes lower.)

And in lowentermnerature,respanse’time(required time that brightness is stable after turned on) becomes
longer.

(4) Be careful 7&r condensation at sudden temperature change. Condensation makes damage to polarizer or
electrical contacted parts. And after fading condensation, smear or spot will occur.

(5) When fixed patternsiare displayed for a long time, remnant image is likely to occur.

(6) Module has hig\ freguency circuits. Sufficient suppression to the electromagnetic interference shall be
done by ¢:steni manufacturers. Grounding and shielding methods may be important to minimized the
interference

(7) Pleage ¢osiot give any mechanical and/or acoustical impact to LCM. Otherwise, LCM can't be operated

its/G!l characteristics perfectly.

(8) A screvwwhich 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) When this reverse model is used as a forward-type model (PCB on top side), LGD can not guarantee
any defecs of LCM.

(12)LCM can not support “Interlaced Scan Method”
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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 precaution{ arg necessary.

(1) Store them in a dark place. Do not expose the module to sunlight Csfluorescent ligitt, Keep the temperature
between 5°C and 35°C at normal humidity.

(2) The polarizer surface should not come in contact with any ¢thes object.
It is recommended that they be stored in the container in whieii they weie hipped.

9-6. HANDLING PRECAUTIONS FOR PROVECTION FicM

(1) The protection film is attached to the bezel witrna <2iall masking bape.
When the protection film is peeled off, statis,elactricity is generased between the film and polarizer.
This should be peeled off slowly and careiully »y geople ‘wbasare electrically grounded and with well ion-
blown equipment or in such a conditiol, &%,

(2) When the module with protection filmhawsached is stor€avfor a long time, sometimes there remains a very
small amount of glue still on the 2ezel arter the protection film is peeled off.

(3) You can remove the glue easityaWhan the glu< :emains on the bezel surface or its vestige is recognized,
please wipe them off with abshrbentCottongvmste or other soft material like chamois soaked with normal-
hexane.
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