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SPECIFICATION

PRODUCT NO. : TCXD238MBLON-89
VERSION : Ver1.0

ISSUED DATE : 2022-08-02

This module uses ROHS material

FOR CUSTOMER：
□：APPROVAL FOR SPECIFICATION

■：APPROVAL FOR SAMPLE

DATE APPROVED BY

Xinli Optoelectronics ：

Presented by Reviewed by Organized by

Note:

1. Xinli Optronics reserves the right to make changes without further notice to any products herein to improve reliability,

function or design.

2. All rights are reserved. No one is permitted to reproduce or duplicate the whole or part of this document without Xinli

Optronics’ permission.
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Record of Revision

Revision Description Date
1.0 Initial Release 2022/08/02
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1.GENERAL DESCRIPTION
1.1 OVERVIEW
TCXD238MBLON-89 is a color active matrix TFT LCD open cell using amorphous silicon TFT's
(Thin Film Transistors) as an active switching devices. This open cell has a 23.8 inch diagonally 
measured active area with FHD resolutions (1920 horizontal by 1080 vertical pixel array). Each 
pixel is divided into RED, GREEN, BLUE dots which are arranged in vertical stripe and this module 
can display 16.7M colors. The TFT-LCD panel used for this module is adapted for a low reflection 
and higher color type.

1.2 General Specifications
Item Specifications Unit Note

Screen Diagonal 23.8 inch [mm] Note 1Active Area 527.04 (H) ×296.46 (V) [mm]
Pixels H x V 1920(×RGB) × 1080
Pixel Pitch 274.5(H) ×274.55(V) [mm]

Pixel Arrangement R.G.B. Horizontal
Display mode Normally Black

Optical Response Time 9.5(Typ.) (G to G) ms [msec]
Nominal Input Voltage VDD 5V [Volt]

Power Consumption 15.5watts Backlight+3.5watts Opencell
(white pattern) [Watt]

Electrical Interface LVDS Interface with 2pixcl /clock
Support Color 16.7M colors (8bit with Hi-FRC)

Surface Treatment Anti-glare Haze 25%,Hard coating 3H

1.3 Mechanical Specification
Item Min Typ Max Unit Note

Weight - - - g -

Module
Size

Horizontal(H)
(TYP)-1.0

543.08
(TYP)+1.0

mm
1Vertical (V) 316.72 mm

Depth(D) 11.8 mm
Note 1: Please refer to the"outline dimension" for more information of back and front outline dimensions.



4/23

2. Absolute Maximum Ratings
2.1 Abosolute Ratings of Environment

Item Symbol Min. Max. Unit Conditions
power supply Volage VDD -0.3 7 V Note 3

Logic supply Voltage Vin VSS-0.3 VDD+0.3 V Note 3, Note 4
Operation Temperature TOP 0 +50 ℃

Note 3
Storage Temperature TST -20 +60 ℃

Storage Humidity TSH 10 80 [%RH]

Note 1: With in Ta (25C)
Note 2: Permanent damage to the device may occur if exceeding maximum values
Note 3: Temperature and relative humidity range are shown as the below figure.

1. 80% RH Max (≤39C)
2. Max wet-bulb temperature at 39

Note 4: Function Judged only

2.2 Backlight Unit
Parameter Symbol Min. Typ. Max. Unit Note

LED operation Voltage Vled 50.4 - 59.4 Vled

LED operation Curent Iled - 300 - mA

BackLight Power PBL 15.12 - 17.82 W
Luminance L 220 250 nit
LED Life Time 30000 Hrs

Luminance uniformity △L 75 78 %
Note (1) Permanent damage to the device may occur if maximum values are exceeded. Function operation

should be restricted to the conditions described under Normal operating Conditions.
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3.0 ELECTRICAL SPECIFICATIONS
3.1Electrical Specifications

TCXD238MBLON-89 module unit requires power input which is employed to power the 
LCD electronics and to srive the TFT array and liquid crystal

item Symbol Min Typ Max Unit Note
Power Supply Voltage VDD 4.5 5 5.5 V 1
In-Rush Current IRUSH - - 3 A 2
Permissible Input Ripple Voltage VRF

VIH

VIL

- - 300 mV VDD = 5.0V

High Level Differential Input
Threshold Voltage - 0.1 V

Low Level Differential Input
Threshold Voltage 0 - 0.6 V

Differential input voltage |VID | 100 - 600 mV

Differential input common mode voltage VCM 1 1.2 1.4
VIH=100mV,
VIL=-100mV

Power Consumption PD - 3.5 5.5 W
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4.0 INTERFACE CONNECTION.
4.1 Electrical Interface Connection

Connector :MSBKT2407P30HL
PIN # Symbol DESCRIPTION REMARK
1 RXO0- Negative Transmission data of Pixel 0 (ODD)
2 RXO0+ Positive Transmission data of Pixel 0 (ODD)
3 RXO1- Negative Transmission data of Pixel 1 (ODD)
4 RXO1+ Positive Transmission data of Pixel 1 (ODD)
5 RXO2- Negative Transmission data of Pixel 2 (ODD)
6 RXO2+ Positive Transmission data of Pixel 2 (ODD)
7 GND Power Ground
8 RXOC- Negative Transmission Clock (ODD)

9 RXOC+ Positive Transmission Clock (ODD)
10 RXO3- Negative Transmission data of Pixel 3 (ODD)
11 RXO3+ Positive Transmission data of Pixel 3 (ODD)

12 RXE0- Negative Transmission data of Pixel 0 (EVEN)
13 RXE0+ Positive Transmission data of Pixel 0 (EVEN)
14 GND Power Ground

15 RXE1- Negative Transmission data of Pixel 1 (EVEN)

16 RXE1+ Positive Transmission data of Pixel 1 (EVEN)

17 GNG Power Ground

18 RXE2- Negative Transmission data of Pixel 2 (EVEN)

19 RXE2+ Positive Transmission data of Pixel 2 (EVEN)

20 RXEC- Negative Transmission Clock (EVEN)

21 RXEC+ Positive Transmission Clock (EVEN)

22 RXE3- Negative Transmission data of Pixel 3 (EVEN)

23 RXE3+ Positive Transmission data of Pixel 3 (EVEN)

24 WP Write protection

25 SCL 12C Clock
26 SDA 12C Date
27 BIST_MODE For XINLI test only, no conection
28 VDD Power Supply input Voltage +5V
29 VDD Power Supply input Voltage +5V
30 VDD Power Supply input Voltage +5V
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4.2 LVDS Interface

Input
Signal

Transmitter Interface HR236WU1-100
(CN11) Remark

Pin No. Pin No. System (Tx) TFT-LCD
(Rx) Pin No.

L
V
D
S

OR0 51

48
47

OUT0-
OUT0+

RXO0-
RXO0+

1
2

OR1 52

OR2 54

OR3 55

OR4 56

OR5 3

OG0 4

OG1 6

46
45

OUT1-
OUT1+

RXO1-
RXO1+

3
4

OG2 7

OG3 11

OG4 12

OG5 14

OB0 15

OB1 19

OB2 20

42
41

OUT2-
OUT2+

RXO2-
RXO2+

5
6

OB3 22

OB4 23

OB5 24

Hsync 27

Vsync 28

DE 30
MCLK 31 40

39
CLK OUT-
CLK OUT+

RXO CLK-
RXO CLK+

8
9

OR6 50

38
37

OUT3-
OUT3+

RXO3-
RXO3+ 10

11

OR7 2

OG6 8

OG7 10

OB6 16

OB7 18

RSVD 25
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4.3 Data Input Format

4.4 Backlight Electrical / Optical Characteristics
4.4.1 backlight connector
CN2 : PH-2P

Pin# Signal Name
1 VDD-（Black)
2 VDD+ (Red)

4.4.2 LED Bar
Parameter Symbols Min Typ Max Unit

Forward Voltage (one circuit) VF 2.8 - 3.3 V
Reverse Current (one circuit) IR - - 10 μA
Forward Current IF - 90 120 Ma

Chromaticity Coordinates X 0.247 0.267 0.287
Y 0.222 0.242 0.262

Lumen ¢ 34 36 38 LM
Viewing Angle 2θ1/2 - 120 - Deg.
Number Of LED Pcs - 85 - Pcs
Operation Voltage(LB) VLB 50.4 - 59.4 V
Operation Current(LB) ILB - 300 - mA
Power Consumption PLB 15.12 - 17.82 W



10/23

4.4.3 Arry Mode Of LED Bar

5.0 SIGNAL TIMING SPECIFICATION
5.1 The PN238CT02-14 is operated by the DE only.



5.2 LVDS Rx Interface Timing Parameter
The specification of the LVDS Rx interface timing parameter is shown in Table 4.
<Table 4. LVDS Rx Interface Timing Specification>
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5.3 SIGNAL TIMING WAVEFORMS OF INTERFACE SIGNAL
5.3.1 Sync Timing Waveforms
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5.3.3 Horizontal Timing Waveforms
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5.4 INPUT SIGNALS, BASIC DISPLAY COLORS & GRAY SCALE OFCOLORS
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6.0 POWER SEQUENCE
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7.0 Optical Characteristics
7.1 Test Condition

Item Symbol Value Unit
Ambient Temperature Ta 25 ± 2 ℃
Ambient Humidity Ha 50 ± 10 %RH
Supply Voltage Vcc 5.0 V
Input Signal According to typical value in "3. ELECTRICAL CHARACTERISTICS"
LED Input Voltage VLED 52.0 V
LED Input Curent ILED 300.0 mA
Power Consumption Pw 15.6 W

7.2 Optical Characteristics
The relative measurement methods of optical characteristics are shown as below.
The following items should be measured under the test conditions described in 7.1 and
stable environment shown in Note (5).

Item Symbol Condition Min. Typ. Max. Unit Note
Contrast Ratio CR

θx=0,θy=0,
viewing
normal
angle

1000 1200 ─ ─ ─

Response Time Tr ─ 14 ─ ms Note 3Tf ─ ─
Brightness unformity BU 75 80 ─ ─ Note 2

Center Luminance of White Lc 220 250 ─ cd/m2 ─

The color
chromaticity

Red
Rx

Typ.
-0.03

T.B.D

Typ.
+0.03

─ ─
Ry T.B.D ─ ─

Green
Gx T.B.D ─ ─
Gy T.B.D ─ ─

Blue
Bx T.B.D ─ ─
By T.B.D ─ ─

White
Wx T.B.D ─ ─
Wy T.B.D ─ ─

Viewing Angle
Horizental

θx+

CR≧10

─ 89 ─

Deg Note 1
θx- ─ 89 ─

Vertical
θy+ ─ 89 ─
θy- ─ 89 ─



17/23

Note 1: The definition of viewing angle

ote 2: Definition of luminance , CR measured positions and brightness uniformity
(a) Measure White luminance on the below 9 points and take the average value .
(b)CR : measures the same 9 points and take the average value .The Definition

of Contrast Ratio is as folows :
CR = ON(white L63)Luninance / OFF (Black L0)Luminance

(c) The definition of White Vibration
The minimum brightness of 9 dot ×100%

The maximum brightness of 9 dot

Note 3:Definition of Response Time (TR, TF):
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Note 4: The measure method

(a) : The measurement point is the center of the active area except
for the measurement of Luminance Uniformity

(b) : Photometer :CA-210
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8.0 Reliability Test
Environment test conditions are listed as following table.
Items Required Condition Note
Temperature Humidity Bias (THB Ta= 50℃，80%RH, 240hours

High Temperature Operation (HT Ta= 50℃，50%RH, 240hours
Low Temperature Operation (LTO Ta= 0℃，240hours
High Temperature Storage (HTS) Ta= 60℃，240hours
Low Temperature Storage (LTS) Ta= -20℃，240hours

Vibration Test
(Non-operation)

Acceleration: 1.5 Grms
Wave: Random
Frequency: 10 - 200 Hz
Sweep: 30 Minutes each Axis (X, Y, Z)

Shock Test
(Non-operation)

Acceleration: 50 G
Wave: Half-sine
Active Time: 20 ms
Direction:±X,±Y,±Z(one time for each
Axis)

Drop Test Height: 60 cm, package test
Thermal Shock Test (TST) -20℃/30min, 60℃/30min, 100 cycles 1
On/Off Test On/10sec, Off/10sec, 30,000 cycles

ESD (Electro Static Discharge)

Contact Discharge: ± 8KV, 150pF(330 )
1sec,
8 points, 25 times/ point.

2
Air Discharge: ± 15KV, 150pF(330 ) 1sec
8 points, 25 times/ point.

Altitude Test
Operation:18,000 ft
Non-Operation:40,000 ft

Note 1: The TFT-LCD module will not sustain damage after being subjected to 100 cycles of rapid
temperature change. A cycle of rapid temperature change consists of varying the temperature from
-20℃ to 60℃, and back again. Power is not applied during the test. After temperature cycling, the
unit is placed in normal room ambient for at least 4 hours before poweron.

Note 2: EN61000-4-2, ESD class B: Certain performance degradation allowed
No data lost
Self-recoverable
No hardware failures.
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9.0 Shipping Label

TBD
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10. Packaging

TBD
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11.0 PRECAUTION
11.1 ASSEMBLY AND HANDLING PRECAUTIONS

1 Do not apply rough force such as bending or twisting to the module during assembly.
2 To assemble or install module into user's system can be in clean working areas. The dust and
oil may cause electrical short or worsen the polarizer.

3 It's not permitted to have pressure or impulse on the module because the LCD panel andBac-
klight will will be damaged.

4 Always follow the correct power sequence when LCD module is connecting and operating.
This can prevent damage to the CMOS LSI chips during latch-up.

5 Do not pull the I/F connector in or out while the module is operating .
6 Do not disassemble themodule.
Use a soft dry cloth without chemicals for cleaning, because the surface of polarizer is very

7 soft and easily scratched.
8 It is dangerous that moisture come into or contacted the LCD module, because moisture may
damage LCD module when it is operating.

9 High temperature or humidity may reduce the performance of module. Please store LCD mo-
dule within the specified storaged conditions.

10 When ambient temperature is lower than 10℃may reduce the display quality. For example,
the response time will become slowly.

11.2 SAFETY PRECAUTIONS
1 It is dangerous that moisture come into or contacted the LCD module, because themoisture
may damage LCD module when it is operating.

2 If the liquid crystal material leaks from the panel,it should be kept away from the eyes or mouth,
in case of contact with hands, skin or clothes, it has to be washed away thoroughly with soap.

3 After the modlule's end of life, it is not harmful in case of normal operation and storage.
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