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1. General Description

LM238WFS5 is a Color Active Matrix Liquid Crystal Display with Advanced In-cell Touch System. 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 stripes. Gray scale or the brightness of the sub-pixel color is determined with a 8-bit
gray scale signal for each dot, 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

applications where thin thickness, wide viewing angle and touch function are important. N
QL AT
EEPROM 1 0\\ 920
for T-Con () %
A
LVDS | 1€ v Data Signal, -LCD P. ith Touch
pair #1 Timing Gate Signal
LVDS Controller \b 192"%’ B x 1080)
CN1 pair #2 " g \'
(30pin) DVCC /\/: b‘
P T Gamma % w
5V ower
VLCD > N\ !\)?
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\ 4
Power 6 X 4
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3
(6pin) |USB &; MCU( _
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Vieo— | CN3 (6RINY .~ | (LED)
ANV

Figure 1 ] Block diagram
General Features

4
Active Screen Size 23.8 inches(604.70mm) diagonal
Outline Dimension B 33ﬁ2(H) x 313.12(V) x 11.15(D) mm (Typ.)
Pixel Pitch 2745 mm x 0.2745 mm

Pixel Format (2. *11920 horiz. By 1080 vert. Pixels RGB stripes arrangement
Color Depth &v 16.78M colors (6bit + A-FRC)

Luminance, White * 300 cd/m?2 ( Center 1 Point, Typ.)

Viewing Angle(CR>10) R/L 178° (Typ.), U/D 178° (Typ.)

Power Consumption Total 14.2 Watt (2.8 Watt @V, p, 11.9 Watt @Is=70mA )
Weight 2,200 g (Typ.)

Display Operating Mode | Transmissive mode, normally black

Panel type Reverse type

Surface Treatment Anti-glare treatment of the polarizer (Haze 25%, 3H)

The ratio of light in the range from 415nm - 455nm compared to 400nm - 500nm

Low Blue Light Panel shall be less than 50%
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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 +6.0 ~Voc , @@5%
Operating Temperature Top 0 N \C A‘OJ
Storage Temperature Tor -20 60 e &)
® 1,2,3

Operating Ambient Humidity Hop 10 (N ¢ (-qé@
Storage Humidity Her 10 M \‘ H
LCM Surface Temperature(Operation) Tsurface . 65'\'\5,7 °C 1,4

Notes:

1) Temperature and relative humidity range are shown

Wet bulb temperature should be 39°C Max, and
2) Maximum storage humidity is up to 40°C, 70%
3) Storage condition is guaranteed under packingyc
4) LCM surface temperature should be measur,
no humidity and typical LED string current.
Frame frequency %

*f,
* Ambient temperature

v =
T, =

NN\
v

on.

i re Iow?. )
ation r.
or 4 corry l

t leakage mura.

of Viep = Typ, fy = 60Hz, T, = 25°C,

N\ ¢
N

Dry Bulb Temperature [C]

\Q 90%
% 60%
Wet Bulb
Temperatu
40%
020%
LR
S
L
IR
RTINS
SRS
RIS %
BRI BRI
Dot tasste %
INEXKXXX XL
00050 % X
% RERKIIIIR RRAEEL
% o’oizo::::‘:“:;; "':": G, .
KELEL LSRR KLKK, SRS
PLRK, 20888
RIS ILS

Humidity [(%)RH]

V7 +

Storage

Operation

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 second input power for the LED/Backlight, is typically generated by a LED Driver.
The LED Driver is an external unit to the LCDs.

Table 2-1. ELECTRICAL CHARACTERISTICS

Values
Parameter Symbol =
Min | Typ
VLCD :
Power Supply Input Voltage VLcp 4.5 5
Permissive Power Input Ripple VdRF_L - 1
Power Supply Input Current ILcp -_ @ % i
. Pc. TYP - d .53 b@ Watt 2
Power Consumption Pc. MAX - Qb 1.6 2.00 Watt 3
Rush current TRUSH_L (b - (\I' 3 A 4
VTSP : Q %/
Power Supply Input Voltage VTsp (% .5 (b 5.5 Vdc
Permissive Power Input Ripple VdRrF /\, x mVp-p 1
- 240 300 mA 2
Power Supply Input Current ITtsp é
. & 390 488 mA 3
_ <$T TYP (b, 1.20 1.50 Watt 2
Power Consumption §\ Per n:e\){ - 1.95 2.44 Watt 3
Rush current | [ - - 0.5 A 4

&
Notes : %

1. Permissive power ripple should be measured under the condition of V|, ,=5.0V, 25°C,*fv=max.
Q&arn and more information.

Refer to page 7 for th
2. The specified curren%&:ower consumption can be measured under the V,,=5.0V, 25°C, f,=60Hz

and the patte be changed according to the typical or maximum power condition.
The max. current can be measured only with the maximum power pattern.
See the page 7 for details.

3. Maximum condition of inrush current :
The duration of rush current is about 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 : maximum power pattern, 25°C, f,,=60Hz)

* fv=frame frequency
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* Permissive Power input ripple (V o, =5.0V, 25°C, fv (frame frequency)=MAX condition)

Green 255 patter

S

éo

\‘

Typical power Pattern

R

e Power consumption (V -, =5V, 25°C, fV (frame,@/:&ﬂ%' dition)

((\/

Maximum power Pattern

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

Values
Parameter Symbol Unit Notes
Min. Typ. Max.

LED String Current Is - 70 75 mA 1,2,5
LED String Voltage Vs 39.5 42.5 45.5(\\ v, <D\_,1’ 5
Power Consumption PBar - 11.9 @‘) 1,2, 4
LED Life Time LED_LT 30,000 O" & 3

L 4
Notes) The LED Bar consists of 60 LED packages, 4 strings (paralle@acka@nal)
The specified values are for single LED bar. \? \
. The specified current is defined as the input current for {{? ED s ri%i 100% duty cycle.
é% ‘% 0
e

. The specified voltage is the input LED string voltage curr Yo duty cycle.

I
. The LED life time is defined as the time when brigh EDw ach to the 50% of initial value
under the conditions at Ta = 25 + 2°C and typi string curre

5. The power consumption shown above does de th of external LED driver.
The typical power consumption is calculat x Is(Typ.) x No. of strings.
The maximum power consumption is cafcul as PR (Max.) x Is(Typ.) x No. of strings.

NNV I

Ver. 0'@V-szguangzhuo.com eApidEnoBlehypail.con jimei@jimeihk.com +86-13411@84989%




=Szguangzhuo.com echodeng6l@hotmail.com jimei@jimeihk.com +86-1LMDP2BBVIFS
@ LG'Dispiay ’ JHEtE

Liquid Crystal Display

Product Specification

3-2. Interface connections

3-2-1. LCD Module

- LCD connector(CN1) : GT103-30S-H23(LSM) or equivalent
- Mating connector : FI-X30C2L (Manufactured by JAE) or equivalent

Table 3. Module connector (CN1) pin configration

No | Symbol Description No | Symbol Symbol

1 |RXOO0- |Minus signal of odd channel 0 (LVDS) 16 |RXE1+ |Plus signal of e nnel 1 (@

2 |RXOO0+ |Plus signal of odd channel 0 (LVDS) 17 |GND Ground 0 %

3 |RXO1- |Minus signal of odd channel 1 (LVDS) 18 |RXE2- |Minus sig even bQ (LVDS)

4 |RXO1+ [Plus signal of odd channel 1 (LVDS) 19 |RXE2+ Pl@ngof ev 2 (LVDS)

5 [RXO2- |Minus signal of odd channel 2 (LVDS) 20 |RXEC-, finus signal en“tlock channel (LVDS)
6 |RXO2+ |Plus signal of odd channel 2 (LVDS) 21 %$Ius sighal o n clock channel (LVDS)

7 |BIST L(GND): Black, H(3.3V): Rotational Pattern | 22 Midus)sighal of even channel 3 (LVDS)

8 |RXOC- |Minus signal of odd clock channel (LVDS) Q}X + al of even channel 3 (LVDS)

9 |RXOC+ |Plus signal of odd clock channel (LVDS) (&' GN%%TGround

10 |RXO3- | Minus signal of odd channel 3 (LVD: 25 No connection (I2C serial interface for LCM)
11 |RXO3+ |Plus signal of odd channel 3 (L ;\/ | %6 #(lc No connection.(I2C serial interface for LCM)
12 |RXEO- Minus signal of even changel O%S) 27'| ITLC Interlace image sticking reduction mode selection
13 |RXEQ+ |[Plus signal of even c (LVDS) 28 |VLCD Power Supply +5.0V

14 |GND Ground | 29 |V|_c|3 Power Supply +5.0V

15 |RXE1- | Minus signal of even chan|\e|0_. ) | 30 |VLCD Power Supply +5.0V

‘~I
Notes :

2. All Viep (input power should be connected together.
3. All input level of LVDS, signals are based on the EIA 644 standard.
4. ITLC is used for i‘ ticking reduction in interlace mode.
(L: Normal m nterlace image sticking reduction mode)
This pin sb% connected to GND in normal mode.
(Low level t Voltage : GND ~ 0.4V, High level Input Voltage : 1.6 ~ 3.6V)

1. All GND(ground) pins ;5%: be connected together to the LCD module’s metal frame.

#1 #30

41 GT103-30S-H23 430 W

Rear view of LCM
[FIG. 4] Connector diagram
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3-2. Interface Connections

3-2-2. LCD Module

- LCD Connector(CN2) : DF14A-6P-1.25H(HIROSE)
- Mating Connector : DF14-6S-1.25C (Manufactured by JAE) or Equivalent

Table 4. Module connector (CN2) pin configration

No Symbol Description q
1 VTSP Power for USB mterﬁ@
2 USB - USB Data ( - ) fér Touch b‘
3 USB + USB Data for To@
4 GND d \'
5 GND
6 GND Q/\/ G
A
/
m b x% #1 #6

#1 66‘9 'o d e« « « « L
. (b’oﬁ,
N Rear view of LCM
N
A

N o
G.5 Connector diagram
N

LGD Highly recommen at&:
Please recommend t must shield the USB cable

&QJ
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Table 5. REQUIRED SIGNAL ASSIGNMENT FOR Flat Link (TI:SN75LVDS83) Transmitter

Pin #| Pin Name Require Signal Pin #| Pin Name Require Signal
1 Vce 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
5 GND Ground pin for TTL 33 PLL GND Ground pin forPLL
6 D8 TTL Input (G1) 34 PLL Vcc Power/Supply for Pl
7 D9 TTL Input (G2) 35 PLL GND Ground pin for RLL
8 D10 TTL Input (G6) 36 LVDS GND Ground pin for{LVIDS
9 Vce Power Supply for TTL Input 37 TxOUT 3+ Positive\L VDS differential data output 3
10 D11 TTL Input (G7) 38 TXQUTS # Negatiye LVDS differential data output 3
11 D12 TTL Input (G3) 39 | Ix'C€MKQUT + N Pasitive LVDS differential clock output
12 D13 TTL Input (G4) 4Q % |/ Tx CLKOUT —p| Negative LVDS differential clock output
13 GND Ground pin for TTL 41 TxOUN2 + Positive LVDS differential data output 2
14 D14 TTL Input (G5) 42 Ty OUF2 — Negative LVDS differential data output 2
15 D15 TTL Input (BO) 43 LVDS GND Ground pin for LVDS
16 D16 TTL Input (B6) 44 LVDS Vcc Power Supply for LVDS
17 Vcc Power Suppl~@STTL Input 45 Tx OUT1+ Positive LVDS differential data output 1
18 D17 TTL Input (BY) 46 Tx OUT1 - Negative LVDS differential data output 1
19 D18 TTL Input (B1) 47 Tx OUTO + Positive LVDS differential data output 0
20 D19 TTL Input (B2) 48 Tx OUTO— Negative LVDS differential data output 0
21 GND Ground_ pih for TTL Input 49 LVDS GND Ground pin for LVDS
22 D20 TIL Input (B3) 50 D27 TTL Input (R6)
23 D21 TTInput (B4) 51 DO TTL Input (RO)
24 D22 TFL Input (B5) 52 D1 TTL Input (R1)
25 D23 TTL Input (RSVD) 53 GND Ground pin for TTL
26 Vce 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. 0'QW- szguangzhuo.com
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LVDS Input characteristics
1. DC Specification
LVDS - 7y - -
[Viol
Y Y S
LVDS + A\ 4 __ \&_A_ %% b
SM’ Vi ;bmm
# |Vip| = [(LVDS+) — (LVDS-)| (
# Ve = {(LVDS+) + (LVDS-)}/2 %D
ov — @
N\
AN
ya
Description Symbol @ _ Unit Notes
LVDS Differential Voltage Vil ¢ Q?D{ W mV -
LVDS Common mode Voltage Van, 1. d 1.5 Vv -
NS gty
LVDS Input Voltage Range A A Q) 1 \ -
Change in common mode Voltage » Mcm X. 250 mvV -
>4
Notes : Dose not have any Noisé & Beaking iWSignal
2. AC Specification N ,}02
{ \‘ v Tak ]
"%—ﬁ
LVDS Clock 7'& \ \ /{’ /
R I
LVDS Data XET Do O O O X O X X XX
\ :_):‘1 t skew (Fak = 1/Tak)
1 1) 95MHz > Fclk > 85MHz: -300 ~ +300
\ t sew 2) 85MHz > Fclk > 65MHz : 400 ~ +400
3) 65 MHz > Fclk > 30MHz: -600 ~ +600
«O.
)\
Al
Description Symbol | Min Max | Unit Notes
tgew | -300 | +300 | ps | 95MHz > Fclk > 85MHz
LVDS Clock to Data Skew Margin tokew -400 | + 400 ps 85MHz > Fclk > 65MHz
LVDS Clock to Clock Skew Margin
(Even to Odd) teweo | U7 | #1171 Tac i

Ver. 0'QW- szguangzhuo.com
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tskew_eo
.

>

|
|
LVDS Odd Clock [ |
| | Tei
T

<&
<€

|
LVDS Even Clock [ *

1 T

LVDS Even Data X X )I(‘ X X X X X X X X X

< Clock skew margin between channel > ()0\‘ @

3. Data Format

1) LVDS 2 Port A\Qo kf\fr\'

Tclk b %
‘ Ve
RCLK + Tclk * 4/7 Telk #8/7
[ Telk * 1/7 | MSB | R7
. ‘ R6
RXinOO0 +/- OR5 4 OR2 1 ORO 0G0 OR5 OR4
R5
RXinO1 +/- o 0G4 | 4963 G2 | 0Gl OBl OBO 0G5 R4
R3
RXinO2 +/- vsvap | He B4 OB3 oB2 DE
R2
RXinO3 +/- } oB7 o] G, 0G6 OR7 OR6 X oB7 0B6 R1
[Lse | ro
RXInEOQ +/- ER5 El ER3 ER2 ER1 ERO EGO Bﬂ
" * ODD = 1st Pixel
RXINEL +/- EG5 EG4 | EG3 | EG2 | EG1 EB1 m EG5 EVEN = 2nd Pixel
RXIiNE2 +/- SYNC | HSYNC | EBS EB4 EB3 EB2 DE
wones o o o L o ) )
Current(Nth) Cycle————%—Next(N+1)th Cycle—

< LVDS Data Format >

Ver. 0'@V-szguangzhuo.com eApdEng6LobYpail.con jimei@jimeihk.com +86-13413884939




=Szguangzhuo.com echodeng6l@hotmail.com jimei@jimeihk.com +86-1LM2E8WFS
@ LGWBISﬁ ag’ Liquid Crystal Display

Product Specification

3-2-3. Backlight Connector Pin Configuration

The LED interface connector is 10035WS-HO6D(HF)_wire-locking type manufactured by Yeonho or equivalent.
The mating connector is a SHIP-06V-S(HF) or 10035HS-HO6C(HF) or equivalent.
The pin configuration for the connector is shown in the table below.

Table 3-4. LED Connector Pin Configuration

Pin Symbol Description

@\93
\ o
1 FB1 Channell current feedback
4 bv

2 FB2 Channel2 current feedb?c& ps

Z

=

[a

\Y4 ‘(/
3 VLED LED power supply (C nfanode) \,
v
4 VLED LED power supply. (f\%non an%&y
5 FB3 Channel@ feeﬁ\co

6 FB4 \ currer back
Q AN/
'4'/ . x

V4

Rear vi&Wlﬂof LCM

FIG.3-2 Backlight Connector View
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3-3. Signal Timing Specifications

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

Table 3-5. Timing Table

ITEM Symbol Min. Typ. Max. Unit Note
el Period tCLK | 1111 | 13.89 16.7 ns Pixehfrequency
Frequency - 60 72 90 .@n—iz 44Mhz)
Period tHP 1024 1088 112(ju t(‘IEK
Horizontal Valid tHV 960 960 mGO C%
Horizontal Blank tHB 64 N 16 N b
Hsync | Frequency fH 54.17 6 8 \ i KHz 1,3,4
Width tWH 16 \ 2 N § ) tCLK

Horizontal Back Porch | tHBP ‘{b A8 Vg

Horizontal Front Porch| tHFP  / \gv 3 48
Period t 1090, 1100 1160 tHP

L _d

Vertical Valid \% twv 1080 1080 tHP
Vertical Blank A\\‘@\ tVIZ)Q 0 20 80 tHP
Vsync | Frequency \Q}J’ 48 60 75 Hz 2,4
Width RANTYY 2 4 16 tHP
Vertical Back Pt\ch tVvBP 5 8 32
-
Vertical Front Porch tVFP 3 8 32

Notes:

is odd er times of tCLK, it can make asynchronous signal timing and cause abnormal 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.

5) The max Vsync period 1348 can be used if it does not exceed DCLK 90MHz

1) The vah‘cg c Period, Hsync Width and Hsync valid should be even number times of tCLK. If the value
nu
m
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3-4. Signal Timing Waveforms

1. Dck, DE, DATA waveforms

tox
DCLK |[¢&—>

L/

Valid data q
First data Invalid data >éixel 0,0><Pixe 2,0>d a
2 4

Valid data
4
Second data Invalid data ><Pixel 1,0 ><Pixel 3,0 Invalid data

DE(Data Enable) /Z %.Q
N o0
2. Horizontal waveform % %

v

A
é“

v

DE(Data Enable) % N 4 DE

ﬁ

3. Vertical wav

\4

tw

«—
i DE
DE(Data Enable) E\_ 7[\_

A A
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3-5. Color 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 3-6. Color Data Reference

Input Color Data
Color RED GREEN BLUQ
MSB LSB MSB LSB n@ <f\ LSB
Y A
R7 R6 R5 R4 R3 R2 R1 RO/ G7 G6 G5 G4 G3 G2 Gltc&.g) B6 B @Y B2 Bl BO
o
Black 0 0 00O 0 0O 00 O0OUOTUOTUO O 0 Q0! 0 0 0 O
&
Red (255) 1 1 1 1 1 1 1 10 0 0 O O‘QO ooq;)@ 00 0 0 O
Green (255) 0 0 00 0 0 0 01 1 1\1,\\9 1.‘1 9 0 0 0 0 0 O
Basic | Blue (255) 0 0 00O 0 0 0 00 0 O \o 0 9 1t 11 1 1 1 1
Color  cyan 00 00 0 0 0 01 1 (NV1 Myt 11111 11
NN
Magenta 11 1 1 1 1 1 10_% %~ (N);*G 01 1 1 1 1 1 1 1
7% y 4
L
Yellow 1 1 1 1 1 1 1 {\(}' 1(-1‘4{ 1 1 10 0 0 0 0 0 0 O
White 1 1 1 1 1 1 Y 1 0:{)1 11 11 1 1 1 1 1 1 1
A~ 4
RED (0) 0 00 0 0L o0 0)(0\-)0 0 0 0 00O 0 OO 0 O 0 O
RED (1) 0 0 0 O o"@o &'0'0 0 0 00O 00 0 0 0O O O 0 O
P
RED “X\ ,
RED (254) 1 1~® 1 1\(1\ 0 0 00O OO O 00 0O OO OO O 0O O O
RED (255) 1 1\\1 1 ()1\ 10 0 0 0 0 0 O 00 O O O O O O O
P - N
GREEN (0) 0 0 0 QQ;«’ 0 00 0 0 0 0 0 0 00 00 00 0 0 0
GREEN (1) 00 0 0% 00 00 0 00000 100000 0 0 0
GREEN \
GREEN (254) o™ 0 0 0 0 01 1 1 i 1 1 1 00 0 00 00 0 O
GREEN(ZSS)‘ 0000 0 01 1 1 1 1 1 1 10 0o 0 0 0 0 0 O
BLUE(0)y (/0" 0 0 0 0 0 0 00 0 0 0 0 0 0 00 0 0 0 0 0 0 O
BLUE(I)\ 0 0 00O 0O 0O O 00 OUOTGOTOT OGO OO OGO OTGOTUOTU O 0 1
BLUE
BLUE (254) 0000 0 0 0O 00 O0OOTU OOJ OJ OGO G O 1 1 1 1 1 1 0
BLUE (255) 0 0 00 0 0 0 00 O0OOTU OOU OT OGO GO 1 1 1 1 1 1 1
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3-6. Power sequence
90%,  90%
Power supply for LCD
VLCD
10% 10%

ov

Interface signal
Vi

Option signal
(ex.BIST)

Power supply for LED

A
A4

A

T1: T2

T7

\4

A
\ 4

75

Valid data

T3

A4

\Q\ .
12 o

OFF OFF
N O
Table 9. Power sequence /\Q Q)
Parameter G.I)V PVehes Units
Min,, L Typ Max.

T1 - 10 ms

T2 0.01 Q’ - 50 ms

T3 %() - - ms

T4 % - - ms

T5 ‘ 0.01 - 50 ms

T6 \& 1000 - ms

T7 \ 0.5 - T2 ms

T8 A\ 0 - ms

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 Vico changes to prevent noise issue.
5. When measuring valid data starting point, it can be measured that LVDS signal starts swing.

Ver. 0'QW- szguangzhuo.com
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3-7. Power Dip Condition

VLCD

- %
P
‘ t, (@(g*ound%ko

‘ ' ,,\(\\0 A

FIG. 7] Power di ition 4

For proper operation, stable power supply of V| is and p?%ﬂip is allowed only in below condition.
Except this condition, power on/off should follow p quen% cification in previous page exactly.

c)/\,Q) %0

y

4

1) Dip condition PN
SN
3.5V <V, p< 4.5V, t \Q(b.

&@
N\
>
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4.Touch Specifications

4-1. General Specifications

The contents provide general characteristics for the model LM238WF5

Item Spec Notes
General System OS Win10
Specification System Self Capacitive type

Multi Touch Points

10 points A@} Q\%

Active touch area

Same as LCD A/A rp\

Sensor Type. Advanced In-Cell Touc}f} O\\)‘-
Sensor Channel Pitch |6.588mm (X) \®5mm N
Touch IC  |IC MIT- 411&(\ ,\ "N\ Melfas
Information | £;. .\ vare TBD
PID |

Number of Sensor Channel

. ?@e ) X 3,6‘w>

Interface

(
O\ )HID-Us

USB 2.0

/\/\b ‘0"

O

Ver. 0YOW- szguangzhuo.com
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4-2, Power Sequence for Touch

Power Supply Input
VTSP

10%

Power Supply Input

VLCD
ov 3
Ty Ty
Interface Signal, 4_' ! ata(%s} '_'
USB %/
S oS
Tab POWH! QUENCE TABLE
\\ o
Parameter Units Notes
Mi P Max.
T, 0.5 . \é’ - 10 ms
T, 0 \s - - ms
iE 05 - 10 ms
T, 0.5% - 30 ms
Ts - - ms
T A - - 300 ms
T, ~ 200 - - ms
Tg 0.5 - 1500 ms T,+T;
Ty 0 - - ms
Tio 1000 - - ms
T4 800 - - ms
Note) 1. Follow the Tg; in the S3-wake condition
Ver. 0YQV-szguangzhuo.com eApdengBlobapail.com jimei@jimeihk.com +86-1341%38498%
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4-3. VUSB Power Dip Condition

VUSB

' nQ)
Q@d(gron.hi()
f\/‘/ 0O b‘\/
FIG. 8] Powe \aditi b
. 7 . .
For proper operation, stable power supply of VUS ess %power dip is allowed only in below condition.
Except this condition, power on/off should foIIO)‘/ r sequ% ecification in previous page exactly.
SV X
2 4

4

4.0V

1) Dip condition

Jox
4.0V < VUSB \Q
&
w
<2
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4-4. Power Sequence for Touch (Sleep Mode)

1. Enter Sleep Mode

Power Supply for LCD
Vico

VUSB

2. Exit Sleep Mode

Power Supply for LCD
Vic

T\

&

ov OQ q%\a

5V

ov /\?

Ver. 0YOW- szguangzhuo.com
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3. During Sleep Mode

Always keep VUSB high even if the user plugs in or un-plug the USB cable from the external USB
Connector on the Monitor

Power Supply for LCD

Vicp o 0\\ vg

VUSB oV 0—‘—@—

ov T b‘

bIe USB Cable
-plug / Plug-in
ern (External USB

/\/ onngc Connector)

@ &

During Vuss High, the abnor @Jt of Viep is strictly prohibited.

A *Abnormal waveform

VUSB 5V
oV

*Note : Abnormal waveform is any noise & peaking under 800ms on time
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5. 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.8 presents additional information concerning the measurement equipment and method.

PR 880 or RD 80S

LCD Module or PR650

Optical Stage(x,y) —

X
X 50cm i ’ %%

FIG.8 Optical Characteristic Measureme ibmen

Table 11. OPTICAL CHARACTERISTICS (Ta=25 6/\"6=Typi&0 z Dclk=Typ, Is=TypA)
f\\ ) NS
( N Va _
Parameter Symbo . y 4 Units Notes
MEI& G\ Typ. Max
Contrast Ratio N 7 N 1000 - 1
Surface Luminance, white C-,KH PS XO 300 - cd/m? 2
Luminance Variation N\ oo 0 WHIT& *75 - - % 3
Response Time Gray to @ I“%' - 14 25 ms 4
Color Gamut (CIE 1931) @ (’%&G} - 99 - %
> ~Rx (0.670)
Red
Ry (0.324)
Color C . o Gx Typ (0.310) Typ
olor Coordinates -
G 0.03 0.613 +0.03
[CIE 1931] Y (0.613)
(By PR650) \ue Bx (0.145)
& f By (0.062)
Wx 0.313
White Tvp Typ
Wy -0.025 0.329 +0.025
Color Temperature - - 6500 - K
Viewing Angle Horizontal Oy 170 178 -
Degree 5
(CR>10, General) Vertical Oy 170 178 -
Gray Scale - 2.2 6
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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) acro Ocm
from the surface with all pixels displaying white. For more |nformat| E R880)
3. The variation in surface luminance , 8 WHITE is defined a@P RS

5 _ Minimum(L ,,,L,,, /Mxl(ﬂ).b‘
WHITE = Masimum (Lpl. bo) \,

Where L1 to L9 are the luminance W|t eIs di %g white at 9 locations.
For more information see FIG.8 %

' ..,
<Measuring point for lumi ce van& <Measuring point for surface luminance>
- :
H/2 &@lo < ST, B

<

O O; .t
Vi % V/2
v s \\ ; Qe C

H: 527.04 mm
V:296.46 mm
@ H,V : Active Area

Active Area

[FIG.9] 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 12. GTG Gray table

Rising time f.< ;

S
S

Gray To Gray
G255

G191

G127 G63 N/ Go

Falling time G255

G191

G127

g

G63

AN
ong

GO

Response time is defined as th M%{\Qﬁg fi gqe)ﬂd shall be measured by switching the input

signal for “"Gray(N)"” and “Gray(

>
o)

L Tf
E‘_

Gray(N)l " Gray(M)

Gray(M) E Gray(N)

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

[FIG. 10] 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.11 (By PR880)

\\ L4 U»J
FIG.4-4 Vi Angle

Table 13. Gray Scale Specific

6. Gamma Value is approximately 2.2;%re i ?(%on see Table 13.
2 4

A\

n
X
“$ “ (\Relative Luminance [%](Typ)

Gray Level

0 A@“ \(\U‘ 0.10
15 NS C 0.31
31 \\Q,V 1.08
47 N 2-53

63 4.7
79 \\ 7.70
95 ~N 11.5
111 16.1
KR 2

1 .
159 35.5
175 43.7
191 53.0
207 63.2
223 74.5
239 86.7
255 100
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6. Mechanical Characteristics

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

Horizontal 535.12 mm
Outline Dimension Vertical 313.12 mm
Depth 11.15 mm =
Bezel Area \I-/I:rrtliz;rlltal Q"\“\v A
NS
Active Display Area Horizontal 527.04 mm \) Fa i
Vertical 296. ‘Lf@‘l ¢ Q.\\O
Weight 2,200g (Typ.), 2310g(Max) N %0 p : ?,
Surface Treatment | Anti-Glare treatment of the fron a %y’3H)

Note: Please refer to a mechanical drawing in terms of toleQ
- Outline dimensions (horizontal, vertical and outsid ) are measur by using vernier calipers.
- The inside depth dimensions are measured by u @ ight g %ﬁhen LCM is put face down onto a

flat surface. : ;

4

\)

Ver. 0Y@.szguangzhuo.com eaptdRngBLobgpail .con jimei@jimeihk.com +86-13413334989




=Szguangzhuo.com echodeng6l@hotmail.com jimei@jimeihk.com +86-1LM2E8WFS
@ LGWBB& ag’ Liquid Crystal Display

Product Specification

<FRONT VIEW>

e e T T T T T e T e 2 T e 2 e T 2T Te L o2 2T

5351208 O\ y4

)}
(
¥

527.04(ACT/IVE AREA) A ' n‘
\Y4

<

313112795

296.46(ACTIVE AREA)
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<Rear View>

246.240.3 170£0.3 12375403 85:0.3 85£0.3 123.75:0.3 170£0.3 246.2:0.3
604
Embo Height=1.8 Inside Area
- Thickness Tolerance
I §I \ [N L +1.01-0.5
I N S - ®
E 27
s
«
2 (:lssua-:zuA o ;
S
8 \
8
| I
S
© @ Bead Height = 1.05 ¥
2 3
@ =
&
S
8
C |
- R |
[
@ 4 | 80+1(I/F CNT)
9
5 19.241(IF CNT)
<
: @ 452,
b o
9
3
<
X
2 \
& o Height = 11.15 "2
y 4 °
j( / 35508300
21B0A XX XX XOXX 401
©)
U ez
’ . Source COF 4ea Height=8.45
238.25 o PN 237.9
v
(69.96)69.92  197.6197.64 N & 596588 65.965.88 197.6197.64]  (69.96)69.92
NOTES Q
1. VF CONNECTOR SPECIFICATI
~GNT1 : 15100-L300-C23(UJU)
-CNT2 : DF14A-8P-1.25H(HIROSE)
2. LED CONNECTOR SPECIFICATION : YEONHO, {00 F) OR EQUIVALENT
3. TORQUE OF USER HOLE :3.0~4.Okgf-cm.
4 TILT AND PARTIAL DISPOSITION TOLERAN \REA AS FOLLOWING 1 9
(1) Y-DIRECTION : -0 455A=0 45, -0.455B0.45 == 1 5‘M3 O(PllChO 5)

2) X-DIRECTION :-0.455C=0 45, -0 455Ds045
@ Depth=Max2.2

BL OUTLINE DIMERSION ACTIVE AREA i

el
11.3
9.6

PANEL OUTLINE DIMENSION

[
-

H
A

1.7

-

D
T SECTION A-A

SCALE 211
5. UNSPECIFIED TOLERANCES TOBE + 0.5
6. THE LCM WARP(WARPAGE) IS LESS THAN 1.0 ON THE SURFACE PLATE
7. THE COF AREA IS WEAK & SENSITIVE, SO PLEASE DON'T PRESS THE COF AREA
8. UNDEFINED HEIGHT SHOULD FOLLOW THE 3D MODELING DATA

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.
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7. Reliability
Environment test condition
No Test Item Condition Notes
1 High temperature storage test T, = 60°C, 240h 1
2 Low temperature storage test T, = -20°C, 240h 1
3 High temperature operation test T, = 50°C, 50%RH, 240h 1
4 Low temperature operation test T, = 0°C, 240h &\ V4 Q1
. . i _ N\
5 Humidity condition operation T, = 40°C, 90%RH AQ O.).) 1
Altitude
6 Operating 0 - 10,000 feet 43,048m) %
Storage / Shipment 0 - 40,000 ff_ek ,192@%
Maximum storage humidity for
7 4 corner light leakage Mura Max ’ Q

In the standard condition, there should be no paifi problems th ay affect the display function.

* T,= Ambient Temperature Q q

Note 1) Result Evaluation Criteria:
TFT-LCD panels test should take place after COOIWQ tro te
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8. International Standards

8-1. Safety

a) IEC 62368-1, The International Electro-technical Commission(IEC).
Audio/video, Information and Communication Technology Equipment - Safety - Safety
Requirements.
b) EN 62368-1, European Committee for Electro-technical Standardization (CENELEC)
Audio/video, Information and Communication Technology Equipment - Safety Requirement
c) UL 62368-1, UL LLC. Q

Audio/video, Information and Communication Technology Equipment - Saf quire
d) CAN/CSA C22.2 No0.62368-1, Canadian Standards Association (CSA).
Audio/video, Information and Communication Technology Equipment 4Sa Req ts

e) IEC 60950-1, The International Electro technical Commission (IEC). %
Information Technology Equipment - Safety - Part 1 : General Réqui eﬁents(b

FOWRNS

a) RoHS, Directive 2011/65/EU of the European ParliaQ d of il of 8 June 2011
&

SV
&
&

N\
>
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9. Packing

9-1. 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: Serlal No. q
Notes: %
1) Year
Year 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 202&’2028(’2:5
Mark K L M N P R S\ T
2) Month X\\)
Month Jan Feb Mar Apr May | J \ul A ep Oct Nov Dec
Mark 1 2 3 4 5 7 9 A B C

b) Location of Lot Mark
Serial No. is printed on the label. The la @ttache backside of the LCD module.
This is subject to change without pr

O
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9-2. Packing Form

a) Package Quantity In One Box: 10 ea
Package Quantity In One Pallet: 120 ea
b) Packing Size: 635 mm x 370 mm x 400 mm
¢) Pallet ASS'Y Size: 1140 mm x 1300 mm x 930 mm

* LCM Direction(Insert to Bottom Packing): COF Down

G
;. Description Material
@ LCM -
® Tape OPP
© AL-Bag AL
@ Packing,Bottom EPS
® Packing, Top EPS
® Box Paper(SW)
@ Pallet Plywood
® Tape OPP
® Angle Cover Paper(SW)
0 BAND PP
® LABEL YUPO PAPER
® Wrap -

Ver. 0YOW- szguangzhuo -com
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10. PRECAUTIONS
Please pay attention to the followings when you use this TFT LCD module.

10-1. MOUNTING PRECAUTIONS

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

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

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

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

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

(5) Acetic acid type and chlorine type materials for the cover case are not desi eca e former

ela

generates corrosive gas of attacking the polarizer at high temperaturecn) tt s circuit break
by electro-chemical reaction.

(7) When the surface becomes dusty, please wipe gently wit orbent co other soft materials like
chamois soaks with petroleum benzene. Normal-hexang is recomme r cleaning the adhesives
@toluen alcohol because they cause

used to attach front / rear polarizers. Do not use a
chemical damage to the polarizer. &

(8) Wipe off saliva or water drops as soon as possi eir long t)m ontact with polarizer causes
deformations and color fading.

(9) Do not open the case because inside circui oth ient strength.
(10) As The IPS panel is sensitive & slim, om e metal frame of the system supports the panel
by the double side-mount. 6 ¢

10-2. OPERATING PREC
(1) The spike noise causes the

ONS
ratio&its. It should be lower than following voltage :
V=4200mV(Over and u oot vo

(2) Response time depends on é’e.(m lower temperature, it becomes longer.)

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

And in lower temperature, respo ime(required time that brightness is stable after turned on) becomes
longer.

(4) Be careful for condensation at sudden temperature change. Condensation makes damage to polarizer or
electrical contacted nd after fading condensation, smear or spot will occur.

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

(6) Module has high fri cy circuits. Sufficient suppression to the electromagnetic interference shall be
done by sy r@nufacturers. Grounding and shielding methods may be important to minimized the
interference.

(7) Please do not give any mechanical and/or acoustical impact to LCM. Otherwise, LCM can'’t be operated

its full characteristics perfectly.

(8) A screw which is fastened up the steels should be a machine screw.

(if not, it causes metallic foreign material and deal LCM a fatal blow)

(9) Please do not set LCD on its edge.

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

(11) LCMs cannot support “Interlaced Scan Method”

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

(13) Please conduct image sticking test after 2-hour aging with Rolling Pattern and normal temperature.(25~40°C)
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10-3. 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.

10-4. Precautions for strong light and hazardous material 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, d|s ration, eti

10-5. Storage @

When storing modules as spares for a long time, the following precaut S ae ne fé%

(1) Store them in a dark place. Do not expose the module to sunli Iuore

between 5°C and 35°C at normal humidity.

t. Keep the temperature

(2) The polarizer surface should not come in contact with a bjec
It is recommended that they be stored in the contalne ich t shlpped
10-6. Handling precautions for prote |Im
(1) The protection film is attached to the bezel II g tape
When the protection film is peeled off, s tr|C|ty rated between the film and polarizer.
peo o are electrically grounded and with well ion-

blown equipment or in such a conditi
(2) When the module with protectionifilm,a acheﬁofed for a long time, sometimes there remains a very

This should be peeled off slowly and cg(:e
small amount of glue still on t efafter @be ection film is peeled off.
I

(3) You can remove the glue e hen t emains on the bezel surface or its vestige is recognized,
please wipe them off wit bent c@ aste or other soft material like chamois soaked with normal-
hexane.
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