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Product Specification

1. General Description

LM238WEFS5 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 (Advancea
Frame Rate Control). It has been designed to apply the 8Bit 2 port LVDS interface. It is intended to stppao
applications where thin thickness, wide viewing angle and touch function are impariant

EEPROM 1 N _‘.9—‘ 0—
for T-Con
4
LVDS_, = v Data Signal, TFT-2CD Panel with Touch
pair #1 Timing Gate Signal | (1920 O x 1080)
N1 LVDS Controller | ; oK
; pair #2
(30pin) DvccT 10%0
5V Power Gammay, "/ -
1 Block 2 | ) >|
Buce, )
Power 5v Power |//VDD,Vcom I_ e \(| Sogr;% II)CIC
Block 1 Block 3 V| N ,‘
7Y ) 4 L—
Power A
sV vce
cN2 T Block 4| —» FT_ ’V
(6pin) a USB Plua ov<n . ,
ussl 1Y —Derrion=> 1/ MCU [ D >IN
) ~ o Back light Assembly
Vieo— [\ 4CN3 (BPIN)Y, [ —> (LED)

.. Fir,ure 1 ] Block diagram
General Feawuras

Active Screen_ :-ﬂ.‘e 25.§i_r|;1es(604.70mm) diagonal

Outline Dimension 535.12(H) x 313.12(V) x 12.26(D) mm (Typ.)

Pixel Pitch 0.2745 mm x 0.2745 mm

Pixel Format 1920 horiz. By 1080 vert. Pixels RGB stripes arrangement
Color Depth 16.78M colors (6bit + A-FRC)

Luminance_‘Whit 250 cd/m? ( Center 1 Point, Typ.)

ViewingsAngle ZR>10) View Angle Free (R/L 178(Typ.), U/D 178(Typ.))

Patuer Chnsuamption Total 12.1 Watt ( 2.8 Watt @V, cp, 9.3 Watt @Is=55mA )
Weigtis 1,930 g (Typ.)

Display Operating Mode | Transmissive mode, normally black

Panel type Reverse type

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

Ver. 1ww.szguangzhuo.com wagﬂggw_hmbl.com jimei@jimeihk.com +86—13411§§?9§9
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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
Viep
Power Input Voltage -0.3 6.0 Vidc a5l
Vuss !
Operating Temperature Top 0 50 °C |
Storage Temperature TsT -20 60 °C L3
Operating Ambient Humidity Hop 10 90 A "
Storage Humidity HsT 10 | 90 . UIRH
LCM Surface Temperature (Operation) Tsurface ) | 65 : C 1,4

Notes :
1. Temperature and relative humidity range are saown,in the figure bzlov..
Wet bulb temperature should be 39 °C May., anu™o condensaticn of water.
2. Maximum storage humidity is up to 402y, 78% RH only=forvt coiner light leakage mura.
3. Storage condition is guaranteed undar paczing conditian
4. LCM surface temperature should ke mgasured undex theicendition of V, =5.0V, fv=60Hz,
T,=25C, no humidity and typican.E®/string current:
. T,= Ambient temperati e
FIG.2 Temperature and r2lat v humidity

90%

60% 4

Storage

Wet Bulb z
Temperature [C] 9
40% -
°§ Operation
£
=)
T

K ERLLRKRIES "4
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RS R R RBESEKHRII]

_——110%

-20 0 10 20 30 40 50 60 70 80
Dry Bulb Temperature [C]
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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
liguid 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

S\ N\
P Symbol Values I Unit l llot
arameter ymbo ni ) lotes
Min Typ 'iux_l (
MODULE :
ViLep |
Power Supply Input Voltage 4.5 5 | 5.5 Vdz
VusB
Permissive Power Input Ripple VdrF #Q ' mVp-p 1
- 565 706 mA 2
Power Supply Input Current ILep
= 725 205 mA 3
Pc Tvp - 72763 3.53 Watt 2
Power Consumption
Pcmax ) - 3.8 4.47 Watt 3
Rush current TrusH ! - 2 3 A 4

Notes :
1. Permissive power ripple shoulds( megsu ed undei the gondition of V| »=5.0V, 25°C,*fv=max.
Refer to page 7 for the paticrn a»4 more informe “or.

2. The specified current aad pewer consuni;itioncan be measured under the V, p=5.0V, 25°C, f,,=60Hz
and the pattern skauig«he changed @Ccoramg to the typical or maximum power condition.
The max. currenvgan be measurztpiihywwith the maximum power pattern.
See the pagé:? foivdetails.

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| level mugtise measured between two points on PCB of LCM [V, p (test point) ~ LCM Ground)
(Test conditior \: maximum power pattern, 25°C, f,,=60Hz)

* fv=frame fi._uelicy

Ver. 1ww.szguangzhuo.com wagﬂg%@_hmbl.com jimei@jimeihk.com +86—13411%8?9§9
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* Permissive Power input ripple (V o, =5.0V, 25°C, fv (frame frequency)=MAX condition)

X 4 N
Green 255 patterng Q
e Power consumption (V -, =5V, 25°C, fV (frarr%ﬂécy%OHz condition)

/

viliCe powerg Maximum power Pattern
FIG.3 Mosaic patte White Pattern for power consumption measurement
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Table 2-2. LED Bar ELECTRICAL CHARACTERISTICS

Notes) The LED Bar consists of 60 LED packages, 4 strings (paralial;x 15packages (sexial)

D WN =

. The specified values are for single LED bar.

. The specified current is defined as the input current fog siagle’LED string wiriy100% duty cycle.

. The specified voltage is the input LED string voltage‘at|typical curren:$00%-=duty cycle.

. The LED life time is defined as the time when brighuyes of LED itself reas!t to the 50% of initial value
under the conditions at Ta = 25 + 2°C and typigai,EDstring surrent.

5. The power consumption shown above does riat insluée the Icsg'Giexternal LED driver.
The typical power consumption is calculéteayas*Pear = VE(TVD. wis(Typ.) x No. of strings.
\s(Max.) x Is(Typ.) x No. of strings.

The maximum power consumption is calct!2'ed as Pgar

Values ‘
Parameter Symbol Unit Notes
Min. Typ. Max. !
LED String Current Is 55 60 mA 1, 15N
N\ N
LED String Voltage Vs 39.2 42.2 452NN v 1S
Power Consumption PBar 9.3 29 Watt i h 2, 4
LED Life Time LED_LT 30,000 - - ks ~ 3

Ver. 1'6W- szguangzhuo.com
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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 (2veriishiannel 1 (LV[JS)
2 |RXOO0+ |Plus signal of odd channel 0 (LVDS) 17 |GND Ground
3 |RXO1- [Minus signal of odd channel 1 (LVDS) 18 | RXE2- Minus signal of even chg el 2 (LVIPS)
4 |RXO1+ |Plus signal of odd channel 1 (LVDS) 19 |RXE2+ [Plustignal of even [hannel 2 32vVDS)
5 |RX02- |Minus signal of odd channel 2 (LVDS) 20 |RXEG- | Minus signal of ¢vian clocchannel (LVDS)
6 |RXO2+ |Plus signal of odd channel 2 (LVDS) 21 | RXECY: I Plus sign&i of ave s clock channel (LVDS)
7 |BIST L(GND): Black, H(3.3V): Rotational Pattern | 22" [[RXES- | Minug dignal af sven channel 3 (LVDS)
8 |RXOC- |Minus signal of odd clock channel (LVDS) \ 250 kXE3+ | Plus signal-5r even channel 3 (LVDS)
9 |RXOC+ |Plus signal of odd clock channel (LVDS) l 24 I GND ' Sround
10 |RX0O3- | Minus signal of odd channel 3 (LVD3) 25 |NC MG connection (I2C serial interface for LCM)
11 |RXO3+ | Plus signal of odd channel 3,(L¥DS) 26 |NC No connection.(I2C serial interface for LCM)
12 |RXEO- Minus signal of even chaniiel 0}%VDS) <7 |ITLC Interlace image sticking reduction mode selection
13 |RXEQ+ | Plus signal of even.charel®d (LvDS) 28 |VLcp Power Supply +5.0V
14 |GND Ground ‘ 29 |Vieo Power Supply +5.0V
15 |RXE1- | Minus sigial of exen channel 15VD3) 30 |Vwep Power Supply +5.0V
Notes :

1. All GND(groundy pins should, E2Lonnected together to the LCD module’s metal frame.
2. All Viep (mouipower) piins Sheula“oe connected together.
3. All input levei of LVDS signais, are based on the EIA 644 standard.
4, ITLC is used for image sticking reduction in interlace mode.

(L: Normal mode, H: Interlace image sticking reduction mode)
This pin should b2 connected to GND in normal mode.
(Low level| nput¥ioltage : GND ~ 0.4V, High level Input Voltage : 1.6 ~ 3.6V)

#1

GT103-30S-H23 3,

Rear view of LCM

[FIG. 4] Connector diagram

Ver. 1'6W- szguangzhuo.com
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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

1 VUSB Power for USB interfaca, (5V)

2 USB - USB Data ( - ) fonTouch

3 USB + USB Datz#ia+ ) <or Touch

4 GND Craund

5 GND Ground

6 GND Grownd

#1
—l #6
#1 26| J L

iy | |
»_ Rear view of LCM

LGD Highly recommendation :
Please recommend that you must shield the USB cable

Ver. 1/W-szguangzhuo.com wagﬂggm_hmbl.com jimei@jimeihk.com +86—1341i%8?9§9
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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 1"1;:lt N\,
5 GND Ground pin for TTL 33 PLL GND Ground pi 1‘1’or_PE_ ) V' ]
6 D8 TTL Input (G1) 34 PLL Vcc Powei\Suply for PLL I
7 D9 TTL Input (G2) 35 PLL GND Groupd pin for PLL S
8 D10 TTL Input (G6) 36 LVDS GNE -L_G' ound pin for' LVRS
9 Vce Power Supply for TTL Input 37 TxOLT3 = I Positive LVI:-S Uferential data output 3
10 D11 TTL Input (G7) 38 7 OL;’: = Neqang J DS differential data output 3
11 D12 TTL Input (G3) 39 T:l I/AOUT + Po_sitm LVDS differential clock output
12 D13 TTL Input (G4) 0 I_T X CLKOU"’_ Megative LVDS differential clock output
13 GND Ground pin for TTL 4! Tx 0572 4 Positive LVDS differential data output 2
14 D14 TTL Input (G5) L 42 Tx OlFZ h) Negative LVDS differential data output 2
15 D15 TTL Input (BO) \J 43 LV b:j_GND Ground pin for LVDS
16 D16 TTL Input (B€j | R4 18/DS Vcc Power Supply for LVDS
17 Vcc Power Sujiplysfar |_TL Input 45 Tx OUT1 + Positive LVDS differential data output 1
18 D17 TTL. Input (B7) I _"6 Tx OUT1— Negative LVDS differential data output 1
19 D18 I Inout (B1) \N 47 Tx OUTO + Positive LVDS differential data output 0
20 D19 | ‘.‘T'_—lnput (B2) \/ 48 Tx OUTO— Negative LVDS differential data output 0
21 GND_ —T ‘Ground pin i",r_‘.{.__lnput 49 LVDS GND Ground pin for LVDS
22 D20 TTL Input (B_3)_‘ 50 D27 TTL Input (R6)
23 D21 JTL Input (B4) 51 DO TTL Input (RO)
24 D22 TiL Input (B5) 52 D1 TTL Input (R1)
25 D23 'I'I'L Input (RSVD) 53 GND Ground pin for TTL
26 Ve Power Supply for TTL Input 54 D2 TTL Input (R2)
27 D”'—4 TTL Input (HSYNC) 55 D3 TTL Input (R3)

_Zé _I_ BZS 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. 1'6W- szguangzhuo.com
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LVDS Input characteristics

1. DC Specification

LVDS - ; e
[Viol
LVDS + v T __ : . Y
Vewm Vin_wax | Vin v
# |Vip| = [(LVDS+) — (LVDS-)| |
#Vey = {(LVDS+) + (LVDS-)}/2 J_
ov — - —
Description Symbol | qin Mz x nit Notes
LVDS Differential Voltage IVl & h200 609 mv -
LVDS Common mode Voltage Ve, N 1.0 (a5 Vv -
LVDS Input Voltage Range A 07 /= ""1.8 % -
Change in common mode Voltage | AVam . 250 mV -

Notes : Dose not have any Nz'se'& Peaking in LVDS Signal

2. AC Specification

(PR Tak >:

LVDS Clock{ .\ i T \ O\ I/

w
>l

t skew

PELTAI 0 AN 41D I D G G D G G

t skew (Fak = 1/Tak)
1) 95MHz > Fclk > 85MHz: -300 ~ +300
2) 85 MHz > Fclk > 65MHz: -400 ~ +400
3) 65MHz > Fclk > 30MHz: -600 ~ +600

LY/DS Clockto Data Skew Margin

Description Symbol | Min Max | Unit Notes
toxew -300 | + 300 ps 95MHz > Fclk > 85MHz
toxew -400 | + 400 ps 85MHz > Fclk = 65MHz
tokew -600 | + 600 ps 65MHz > Fclk = 30MHz

LVDS Clock to Clock Skew Margin
(Even to Odd)

tsew eo | - 1/7 +1/7 Tew -

Ver. 1'6W- szguangzhuo.com
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tskew_eo

K—>|

i
| |
LVDS Odd Clock { I \—/—
! Teik o
T

l¢
< >
| | .

LVDS Even Clock [ {I \I

Tei |

LVDS Even Data X X X X X X X X X X X X

< Clock skew margin between channel >

3. Data Format

1) LVDS 2 Port

Tclk

’

RCLK + Telk * 4/7 Telk * 3/7 9_' | / B
Telk* 17

[wmsB | r7

RXIn00 +#- ---ﬂ-- G N? ED( S =
R5
N

o () o | o [ o0 | € ogj.. m
R3
[LsB | ro

a4 = D[ ‘o
| * ODD = 1st Pixel
RXInEL +- ) B L % ---ﬁ- EVEN = 2nd Picel

RounES 4+ (@ -------

——Frevious(iv:1)th Cycle— se ———=———Current(Nth) Cycle Next(N+1)th Cycle—

< LVDS Data Format >

Ver. 1/W-szguangzhuo.com wagp_qg}ﬁhmbl.com jimei@jimeihk.com +86—1341i%8?9§9
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3-2-3. Backlight connector pin configuration

Table 6. Backlight connector pin configuration (CN2)

The LED interface connector is a model 10035WR-HO6D(HF)_manufactured by Yeonho or equivalent.
The mating connector is a 10035HS-HO6C(HF) or equivalent.
The pin configuration for the connector is shown in the table below.

Pin Symbol Description Notes :
1 FB1 Channel4 Current Feedback \

2 FB2 Channel3 Current Feedback "t @

3 VLED LED Power Supply (Comman anade) s

4 VLED LED Power Supply (Commait anode) 7

5 FB3 Channel2 Fz"e;t !;edback V

6 FB4 Chann:_,'lic wient Feedback

[ Figure 6 ] Backlight connector view

Ver. 1'6W- szguangzhuo.com
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3-3. Signal Timing Specifications

This is signal timing required at the input of the TMDS transmitter. All of the interface signal timing should be
satisfied with the following specifications for it's proper operation.

Table 7. Timing table

ITEM Symbol Min. Typ. Max. Unit Note _i
oLk Period tCLK | 1111 | 13.89 167 | s\ | Pixel figouensy
Frequency - 60 72 90 MHz (Iyp. 244Mhz)
Period tHP 1024 1088 112¢ tCLK_ 4
Horizontal Valid tHV 960 90 ( 96U nCLK
Horizontal Blank tHB 64 128 N, 160
Hsync | Frequency fH 54.17 i :66_ i 88..7 ‘I_ _KI? 1,3,4
Width tWH 16 32 4c I tCLK
Horizontal Back Porch | tHBP | (32|} 48 64
Horizontal Front Porch| tHFP 16 42 —I_ 48
Period tve 1090 1100 1160 tHP
Vertical Valid YV 1030 1080 1080 tHP
Vertical Blank tvB 1C 20 80 tHP
Vsync Frequency', N U 48 60 75 Hz 2,4
Width tW\ l 2 4 16 tHP
Vérticai Back Poreh \ “,_/VBP 5 8 32
_Ve—rtical Front Por;h_ ‘ tVFP 3 8 32

Notes :

1.The value® % Hsy: ¢ period, Hsync width and Hsync valid should be even number times of tCLK.
If the value . add number times of tCLK, it can make asynchronous signal timing and cause abnormal display.

2.Thespe.fofmance of the electro-optical characteristics may be influenced by variance of the vertical refresh rates.
3.Tne “alue of Hsync Period, Hsync Width, and Horizontal Back Porch should be divided by 4 without a remainder.
4. The paiarity of Hsync, Vsync is not restricted.

Ver. 1/W-szguangzhuo.com wagp_qgmhmbl.com jimei@jimeihk.com +86—1341i%8?9§9
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3-4. Signal Timing Waveforms

1. Dck, DE, DATA waveforms

VAVLVAVS RN

First data

Invalid data><’ixel

0,()><Pixe| 2,0 b@(\-—lnvdij data

Valid data

Second data Invalid data><

Pixel
N

DE(Data Enable)

/

1,o><’£ 3—&;}[ R >< Invalid data
$
S

v/

—

2. Horizontal waveform

| the

<« - - — >

I thy

|<—— —_— >

N X«
g 7 /
DE(DataEhab!z) N /  DE
3. Vertical vraveform

DFE(Data Enable)

tre

%
|

L

Ver. 1'6W- szguangzhuo.com

Rm_qﬂﬁhmbl .com jimei@jimeihk.com +86—1341i%8?9§9




@ L%i%&huo.com

LM238WF5
echodeng61@hotmail.com fimei@jimeihkicpaid Coystdll DisfAay

Product Specification

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 8. 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 (255) 11 1 1 1 1 1 1|0 0 O G2 4O 0 0lO 0OnO°"0 O O O0 O
Green (255) 0 0 0 0O O 0O 0 O0Ofr & Ao a1 1 190 "0 0 0 O O O
Basic |Blue (255) 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 (254) 1 191 1 4 t,0/0 0 0 0 0O OO 0O/OOO O O O 0 O
RED (255) 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 (254) o o o o o o0 o0 ot 1+t 1 1 1 1 1 0/j0 O OO O O O0OTDO
GREEN (253 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 (254) o o 0o 0O OO O OfOO 0O OO OO Ot 1 1 1 1 1 10
|BLUE (255) o o o o 0o 0o 0 0)JOOOO O O O 0 O 1 1 1 1 1 11
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Product Specification
3-6. Power sequence
90%,  90%
Power supply for LCD
V,
tep 10%
4
ov TR
TL T2 5 .
Interface signal Valid data
Vv, - AV
T7 T
Option signal ﬁ' s \
(ex.BIST) I T3 . —
LER on ‘
Power supply for LED OFF A i OFF
Table 9. Power sequence
Valviss
Parameter — N Units
rlin. Typ- Max.
T 2.5 i - 10 ms
T2 0.01 | - 50 ms
T3 500 ' ] i ms
T4 200 - - ms
T5 7.01 - 50 ms
Tb lUOO - ms
T7 0.5 - T2 ms
T8 0 - ms

Notes :

1. Powgsequ nce should be kept all the time including below cases for normal operation.
-.AC/Dc Mowcr On/Off
-.MGu» chunge (resolution, frequency, timing, sleep mode, color depth change, etc. )
Thalvidlation of power sequence can cause a significant trouble in display and reliability.

2. Rlease 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.
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Product Specification

3-7.V,cp Power Dip Condition

VLCD

3.5V
4.5V

\/

CHD(grouni

[FIG. 7] Powr '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

3.5V =V p< 4.5V ,"13520ms
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Product Specification

4.Touch Specifications

4-1. General Specifications

The contents provide general characteristics for the model LM238WF5

Item Spec Notes
General System OS Win10 \JY)
Specification System Self Capacitive type T \ \ X
Multi Touch Points 10 points \/ “0)

Active touch area

Same as LCD A/A

Sensor Type.

Advanced In-CeliTouch

Sensor Channel Pitch |6.588mm, (X, 6:235mm (1%

Touch IC |IC MIT-< 1M Melfas
Information Firmware OT.OT »
PID 8ins”
Number of Sensor Channel | &5:.1 (X) & 2&=a (Y)
Interface " |HID-USB USB 2.0

Ver. 1'6W- szguangzhuo.com
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Product Specification

4-2. Power Sequence for Touch

Ts l
Power Supply for LCD
Vicp 3 TR
T
VUSB * S 9%
\ 13%
Interface Signal, USB ! y
T, N\
LA
\\ a_ha Data

Table 10,/nOWER SE()U:NCS/(ABLE

Vape
Parameter i N — Units
Min Typ. Max.

T, N .5_ ! - 10 ms
T, I ' 60 ' v - ms
T 0.2 -l_ - 10 ms
T, N 50 N - - ms
T \ | b_ - - ms
‘*_ ) |_:‘- _500 - - ms

Notes :
1. T,. USB Communication Ready.
2. Report rate.is equal to the Refresh rate
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Product Specification

4-3. VUSB Power Dip Condition

VUSB

4.0V

CHD(grouni

[FIG. 8] Powzr 'ip Condition

For proper operation, stable power supply of VUESB ‘g necessary.and /povier dip is allowed only in below condition.
Except this condition, power on/off should followspcwier sequerice/spediiication in previous page exactly.

1) Dip condition

4.0V < VUSB
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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 LCP
Vico

VUSB

5V

ov

5V

ov

5V

oW —w

5V

Ver. 1'6W- 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 oV
Vico

ov

VUSB SV

ov

1

USB JGable
'Jn=siug

(=xternal oS

Connector)

During Vuss Highj thefabnormal inpyt ofViep is strictly prohibited.

A

USB Cable
Plug-in
(External USB
Connector)

*Abnormal waveform

Power Supply for LCD SV
Vicp

ov

VUSL oV

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.

LCD Module PR 880 or RD 80S
Optical Stage(x,y) _— or PR650

<

50cm
FI1G.8 Optical Characteristic Measurement Sgnipment and! hetliod

Table 11. OPTICAL CHARACTERISTICS (Ta=2517C, ¥, p=5V, f)=60Hz ['clk=144MHz, I;=55mA)

Values
Parameter Symbol ) Units Notes
A rin. ;VL Max.
Contrast Ratio CR ‘ 700 20 - 1
Surface luminance, white LN 200 250 - cd/m? 2
Luminance variation Sudhr e 75 - - % 3
Response time Gray To farav. Tere_avR 14 25 ms 4
Color gamut (CIE1931) | - 72 - %
! RX 0.653
\Red —S
‘ Yy 0.336
‘ Gx 0.323
Color coordinates Green |
r cooral Gy 0.612
[CIE1931] Bygé T(’)'poé
(By PR650) Bx =0 0.154 +0.
‘ Blue
By 0.060
Wx 0.313
White
Wy 0.329
Caar terinerature - - 6500 - K
Viewing angle Horizontal Oy 170 178 - Degree 5
(CR>10, General)  yertical 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
Surface Luminance with 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.9 (1I'y P’R38%)

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
HZ S H/2
..... Q@ —Q: ._ y
VI N N V/2
) R ayh
v e hg O 0 v
V..l o 5.
\_XM_O; A’ bl Os \
_ H :527.04 mm
Active Area V : 296.46 mm
@ H,V : 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
Gray To Gray
G255 G191 G127 G63 | GO
Falling time G255

— —]
G191 | )
G127 X
G63 |

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)~255(White)

[FIG. 10] Response Time

Ver. 1ww.szguangzhuo.com wagﬂggm_hmbl.com jimei@jimeihk.com +86—1341§%8?9§9




. LM238WF5
@ L%!W&huo .com echodeng61@hotmail.com fimei@jimeihkicpaid Coystdll DisfAay

Product Specification

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)

Normal
)
|

¢ = 270°, Down

[FIG. 11] Yiewir. 4 angle

6. Gamma Value is approximately 2.2. Foihmonz irformatiinsas Table 13.

Table 13. Gray Scale Specificaticn

Gray Level [N\ Re:t;le— Luminance [%] (Typ)

0 —r 0.10
................ 15 N Y Qg
................ 31 Vo g s
................ 4 o QNS ey gy e
................ m | T s

79 | 7.70
............ 95 e
................ 111 QUY e e
................ 1272166
............... 143282
............. 1J93545
............... 175438
............ 191530
............... 2 07633
................ 2 237448
................ 2 39868
................ 2 55100
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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 535.12mm
Outline Dimension Vertical 313.12mm

Depth 12.26 mm

Horizontal -

Bezel Area i

Vertical

Horizontal 527.04mm
Active Display Area

Vertical 256.46mm

Weight Typ. : 1930g, Max. 320324

Surface Treatment Anti-glare treaten| i the polarizer (haze 25%, 3H)

Notes : Please refer to a mechanic drawing insterias of tolerance alt thiz next page.

Outline dimensions (horizontal, vertical and auwide depth) aretmeasured by using vernier calipers.
The inside depth dimensions are meastred,by using height gauge, when LCM is put face down onto a
flat surface.
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<FRONT VIEW>
7 iy iy
B.7+05 ‘“77
—3 / %
r - - "4 - - - - - - - - -7 - - - - - - - — = — — — = —
[ |
| 27 aiachve aren A _ _.,l
g I !
|
5 | |
= | |
| . !
| |
3 i -5 - K G N 2 - -t -
g | g | !
| ) | !
| I !
| ’ '
[ |
| : '
[ |
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<REAR VIEW>

* Reverse Panel

145.9 03

A
262.8 03 _ 2414 03 180 03 120.7° 03 120.7 03 180" 03 241.4 03 _ 262.8 03
} @ o—5 @ 36608-2061A 401 [E— GV XX XX XX AB 1880A @ Q |
I 6-n 4.0 g
EMBO HEIGHT >
o
3
I
~
5 )\

. o Is
S - -
e \ 5 Jﬂ q 7 ‘
(442) ~
QL e { 2
1)
261.4 03 [N 61.4° 03 N
7%) - - BEAD HEIGH = B
J / HEIGH W=4"3¢
~ 35 03 35 0 S
= =
g z \ - =
3] / 3 8
al 8 i o ©
Gl 8 | g‘ 2
o T—© MY o
it I L _
]| ° S v
82 ] —
3 - — 3
2 222.5 1(LED CNT) g
L (0]
N o © 8
B 5 3 9
HERSHTR§E.2 Source COF(4ea @\ b IV g
N _HEGIE 13 > 50 1
V272

237.9

9-M3.0 (Pitch 0.5)
Depth=Max2.4

SECTION A-A
SCALE 2/1

Notes
1. iF connector specification
- CNT1 : 1S100-L30B-C23(LU)
- CNT2 : FI-RE41S-HF (JAE)

2. LED connector specification : YEONHO, 10035WR-HOBD(HF) or Equivalent
3. Torque of user hole: 3.0~4.0kgf-cm
4. Tiit and partial disposition tolerance of display area as following
(|§Y—dirc:tien  -0.45<A<0.45, -0 45<B<0.45
17 (2) X-direction -0.45<C<0.45, -0.45<D<0.45

38 T 2-M3.0 (Pitch 0.5)
Depth=Max2.4
2-M51) (Pitch 0.5) BL DUTLINE DIMENSION Active area
Depth=Max5.1 -
1 | / |
‘ © ] i  — > 1 1
74 = Tt = A B
| PANEL QUTLINE DIMENSION
H o
E \
< 1%
45| 1 1.7 06
SECTION B-B SECTION C-C
SCALE 2/1 SCALE 2/1

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. Undifined height should follow the 3D modeling data
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7. 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%~nrH

Altitude
6 operating 0 - 24,009 1eet(3,046m,
storage / shipment 0+4140,200 feet(12.192m)

7| o Sorage tumat o by 7o, Tt

Note 1. Result evaluation criteria:
TFT-LCD panels test should Zare pidice after coolifigtenough at room temperature.
In the standard conditionsithare/sihould be no particular problems that may affect the display function.

¥, T,= Ambient Temperatlre
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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,%eauirements
c) UL 62368-1, UL LLC.

Audio/video, Information and Communication Technology Equipment - Sa ety Requiremel ts
d) CAN/CSA C22.2 No.62368-1, Canadian Standards Association (CSA).

Audio/video, Information and Communication Technology Equipment -‘Gafaty Requirerints
e) IEC 60950-1, The International Electro technical Commission (IEC).

Information Technology Equipment - Safety - Part 1 : General(Reqyirements

8-2. Environment
a) RoHS, Directive 2011/65/EU of the European Parligmi ant and of the ‘wouncilof 8 June 2011
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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 : SERTAL\N@,
Note

1. YEAR
Year 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 201/ | 2018 | 2049 | 2022
Mark A B C D E Fo [N H 1K

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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9-2. Packing Form

a) Package quantity in one box : 10ea
Package quantity in one Pallet : 120ea

b) Box Size : 635mm X 370mm X 400mm

C) Pallet Ass'y Size: 1140mmX1300mmX930mn

$ 14 b Description Material
3 LCM -
&Q’ ® Protect film OPP
© AL-Bag AL
@ Packing,Bottom EPS
Q ® Packing,Top EPS
\ ® Box Paper(SW)
\ © Pallet Plywood
% ® Tape OPP
& ® Angle Cover Paper(SW)
©) BAND PP
0) Wrap -
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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 externa!
force is not transmitted directly to the module.

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

Transparent protective plate should have sufficient strength in order to the resistvexternal force.

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

(5) Acetic acid type and chlorine type materials for the cover case are not dasirable because-thesoriner
generates corrosive gas of attacking the polarizer at high temperature'andfthe latter ¢ausces EirCuit break
by electro-chemical reaction.

(6) Do not touch, push or rub the exposed polarizers with glass, twzesers €r anything harcerthan HB

pencil lead. And please do not rub with dust clothes with chemical tr2atment,
Do not touch the surface of polarizer for greasy cloth.(Some, cosmetics are dewimenal to the polarizer.)

(7) When the surface becomes dusty, please wipe gently “wiin'absaibent cotén crocher soft materials like
chamois soaks with petroleum benzene. Normal-hexanesis recommended‘ioi cleaning the adhesives
used to attach front / rear polarizers. Do not use.ace one, toluene aid alesiiol because they cause
chemical damage to the polarizer.

(8) Wipe off saliva or water drops as soon as pogsihle, Thair long=timeLontact with polarizer causes
deformations and color fading.

(9) Do not open the case because inside cirduits,do not hav: sufficierc strength.

(10) As The IPS panel is sensitive & slim, piease’recommend the inetal frame of the system supports the panel
by the double side-mount.

10-2. OPERATING PRECAJT1ONS

(1) The spike noise causes th< mis-peration of circe “s¢ It should be lower than following voltage :
V=+200mV(Over and unuer shoot voltag?)

(2) Response time depends on the temperidtuie. & lower temperature, it becomes longer.)

(3) Brightness depend:an the temperataren(In Higher temperature, it becomes lower.)

And in lower temperature, response,tim®(required time that brightness is stable after turned on) becomes
longer.

(4) Be careful 1Greondensatioriatisudden temperature change. Condensation makes damage to polarizer or
electrical coitacted parts.“Aing after fading condensation, smear or spot will occur.

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

(6) Module has high_frequency circuits. Sufficient suppression to the electromagnetic interference shall be
done by system ‘manufacturers. Grounding and shielding methods may be important to minimized the
interferenct

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

its full U aract ristics perfectly.

(8) A screw w._ch'is fastened up the steels should be a machine screw.

(if nhit.«ic causes metallic foreign material and deal LCM a fatal blow)

(9 Rleasend0 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.(25~40C)
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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,gcicetic acid, chloiine, €.
These materials may cause chemical reaction such as sulfurization, corrosion, dissararation, etc.

10-5. Storage

When storing modules as spares for a long time, the following precartions 7re necessary.

(1) Store them in a dark place. Do not expose the module to sunligiat & fluorescent lighus/Keep the temperature
between 5°C and 35°C at normal humidity.

(2) The polarizer surface should not come in contact with ar; otiver object.
It is recommended that they be stored in the contairier in which they were shipped.

10-6. Handling precautions for protectiaop Tilm

(1) The protection film is attached to the bezalwwith a small maskirg tope.
When the protection film is peeled off, statiC ¢tectricity is'ae’werated between the film and polarizer.
This should be peeled off slowly and«<areuiy by peopla wha 2'e electrically grounded and with well ion-
blown equipment or in such a congidiony.atc.

(2) When the module with protectian“filmisttached is Scored for a long time, sometimes there remains a very
small amount of glue still on {ne bezelfter thi ‘orotection film is peeled off.

(3) You can remove the glue £asilv. *vhen the alue v =7ains on the bezel surface or its vestige is recognized,
please wipe them off with abscrbent cottor. viarte or other soft material like chamois soaked with normal-
hexane.
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