Iii" RYITT — AR S B IR 2 A

SHEN ZHEN TEAM SOURCE DISPLAYTECH. CO, TD.

TFT-LCD Module Specification

Module NO.:
Version: V1.0

[0 APPROVAL FOR SPECIFICATION

TST215FHBL-PA4

[1 APPROVAL FOR SAMPLE

For Customer’ s Acceptance:

Approved by

Comment

Team Source Display:

Presented by Reviewed by Organized by
Version No. Date Content Remark
V10 2026-05-05 First Released




IS

LCM Specification(TST215FHBL-PA4)

1.0 GENERAL DESCRIPTION

1.0.1 Introduction

TST215FHBL-PAA4 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 21.5 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 open cell can display 16.7M colors.
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1.0.2 Features

® VDS Interface with 2 pixel / clock

® High-speed response
® (.5t Glass

® 6-bit (Hi-FRC) color depth, display 16. 7M colors
® High luminance and contrast ratio, low reflection and wide viewing angle

® DE (Data Enable) only
® RoHS/Halogen Free
® Gamma Correction

® Landscape and Portrait Enabled

website: www. tslcd. com

www. lcdlem. com

TFET LCD Panel
1920 x 1080

Email: tslcd@tslcd. com



Iﬁl, LCM Specification(TST215FHBL-PA4)

1.0.3 Application

® Desktop Type of PC & Workstation Use

® Slim-Size Display for Stand-alone Monitor
® Display Terminals for Control System

® Monitors for Process Controller

® Digital Signage for Class Information

® Storage Cabinet for Outdoor

1.0.4 General Specification

<Table 1. General Specifications>

Parameter Specification Unit Remarks
Active area 476.64(H) x 268.11(V) mm
Number of pixels 1920(H) x1080(V) pixels
Pixel pitch 0.24825(H) x 0.24825(V) mm
Pixel arrangement RGB Vertical stripe -
Display colors 16.7M colors
Display mode Normally Black -
Possible Display Type Landscape and Portrait Enabled -
Open Cell 3.55 %
Transmittance
Weight 392 g
Surface Treatment Haze 25%, 3H -
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2.0 ABSOLUTE MAXIMUM RATINGS
The followings are maximum values which, if exceed, may cause faulty operation or
damage to the unit. The operational and non-operational maximum voltage and current
values are listed in Table 2.

< Table 2. Absolute Maximum Ratings> [VSS=GND=0V]
Parameter Symbol Min. Max. Unit Remarks
Power Supply Voltage Vop -0.3 5.5 A%
Logic Supply Voltage Vi VSS-0.3 |« V0.3 Y% Ta=25°C
Operating Temperature Top -20 +70 °C
Storage Temperature Ty, -30 +80 °C
Liquid crystal clear point T, 104.9 °C Typ.

Relative Humudity (%0RH)

100
90 (40, 90)
80 |
60 |-
(70, 40)
07T
I (80, 30)
Storage Range
5
L 1 1 1 I 1 1 1 1 1 1 1 1
30 -20 -10 0 10 20 30 40 50 60 70 80
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3.0 ELECTRICAL SPECIFICATIONS
3.0.1 Electrical Specifications

< Table 3. Electrical specifications > [Ta=25+£2 °C]
Parameter Min. Typ. Max. Unit | Remarks
Power Supply Voltage Voo 4.5 5.0 5.5 \%
Notel

Power Supply Current Iop - 700 1200 mA
In-Rush Current Irush - - 3 A Note 2
Permissible Input Ripple Voltage Ve - - 300 mV Vpp =5.0V
High Level Differential Input
Threshold Voltage Vi ) ) % mv
Low Level Differential Input
Threshold Voltage Vi -108 ) ) mV
Differential input voltage Vip | 200 - 600 mV

. . V,,=100mV,
Differential input common mode voltage Vem 1.0 1.2 1.5 V, =100mV
Power Consumption P, - 3.5 54 w

Notes : 1. The supply voltage is measured and specified at the interface connector of open cell.
The current draw and power consumption specified is for VDD=5.0V, Frame rate=60Hz. Test Pattern of power
supply current
a) Typ : Color Bar pattern
b) Max : Gray Level 255 Pattern

2. Duration of rush current is about 2 ms and rising time of VDD is 520 us + 20 %
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4.0 INTERFACE CONNECTION.

XPCBA
4.0.1 Electrical Interface Connection l
e CNI Module Side Connector : UJU IS100-L300-C23 or MSBKT2407P30
User Side Connector : JAE FI-X30H
Pin No Symbol Function 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 RXO0O3- Negative Transmission data of Pixel 3 (ODD)

11 RXO3+ Positive Transmission data of Pixel 3 (ODD)

12 RXEO- Negative Transmission data of Pixel 0 (EVEN)

13 RXEO0+ 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 GND 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 GND Power Ground Note 1

25 NC Not connection, this pin should be open

26 NC Not connection, this pin should be open

27 NC Not connection

28 VDD

29 VDD Power Supply: +5V

30 VDD

Note 1 : This pin should be connected with GND.
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4.0.2 Data Input Format

(1,1 2.1 (1919,1) (1920,1)

G G

1 Pixel = 3 Dots

G G

(1,1080) (2,1080) (1919,1080) (1920,1080)
Display Position of Input Data (V-H)
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5.0 SIGNAL TIMING SPECIFICATION
5.0.1 The GV215SFHM-N10 is operated by the DE only.

Item Symbols Min Typ Max Unit
Frequency 1/Te 63 74.25 88 MHz
Clock High Time - - 4/7Tc .
Low Time - - 3/7Tc -
1100 1125 1200 line
Frame Period Tv 55 60 65 Hz
15.38 16.67 18.18 ms
Vertical Display Period Tvd - 1080 - line
One line Scanning Period Th 1050 1100 1120 clocks
Horizontal Display Period Thd - 960 - clocks
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5.0.2 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>

Item Symbol Min Typ Max Unit | Remark
CLKIN Period | tRCIP 10.76 13.46 16.15 nsec

Input Data 0 tRIP1 -0.4 0.0 +0.4 nsec
Input Data 1 tRIPO tRCIP/7-0.4 tRCIP/7 tRCIP/7+0.4 nsec
Input Data 2 tRIP6 | 2 xtRCIP/7-0.4 2 xtRCIP/7 2 xtRCIP/7+0.4 | nsec
Input Data 3 tRIPS | 3 xtRCIP/7-0.4 3 xtRCIP/7 3 xtRCIP/7+0.4 | nsec
Input Data 4 tRIP4 | 4 xtRCIP/7-0.4 4 xtRCIP/7 4 xtRCIP/7+0.4 | nsec
Input Data 5 tRIP3 | 5 xtRCIP/7-0.4 5 xtRCIP/7 5 xtRCIP/7+0.4 | nsec
Input Data 6 tRIP2 [ 6 xtRCIP/7-0.4 6 xtRCIP/7 6 xtRCIP/7+0.4 | nsec

B tRIP2 .

. tRIP3

. tRIP4 R

. tRIPS N

L tRIP6 |

tRIPO
tRIP1

RXz +/-

,‘

g><Rx1 Rx0 ><Rx6 ><Rx5 ><Rx4 ><Rx3 ><Rx2 ><Rx1 ><Rx0 >
*7=0,1,23

RxCLK+

K difF=0[v]

diff=0[v]

tRCIP

* Vdiff = (RXz+)-(RXz-),.... (RXCLK+)-(RXCLK-)
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6.0 POWER SEQUENCE

To prevent a latch-up or DC operation of the LCD module, the power on/off sequence

shall be as shown in below

T5

0.9vDD £~
Power Suppl 4
pply ov 0.1vDD 7
T1
—>
T
Interface Signal
Back- light oV
® 05ms<Tl < 10ms
@® 0<T2< 50ms
® 0<T3 < 50ms
@ lsecc <T4
® 200ms < T5
@® 200ms < T6
Notes:

Valid

0.9vDD SX
—0.1vDD 7
3|1 T4
N
>
T7
T6

1. When the power supply VDD is 0V, keep the level of input signals on
the low or keep high impedance.

ol

Do not keep the interface signal high impedance when power is on.

Back Light must be turn on after power for logic and interface signal are valid.

T7 decreases smoothly, there is none re-bouncing voltage.

During changing the resolution or mode changing, the logic power/ back-light/interface

signal should be turned off as shown above; after the changing, power on as shown above.
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7.0 OPTICAL SPECIFICATION

7.0.1 Overview

The test of Optical specifications shall be measured in a dark room (ambient luminance < 1 lux and temperature =
25%2°C) with the equipment of Luminance meter system (Goniometer system and TOPCONE PR730) and test unit shall
be located at an approximate distance 50cm from the LCD surface at a viewing angle of 6 and @ equal to 0°. We refer to
040 (=05 ) as the 3 o’clock direction (the “right”), 68,_9, (= 0,, ) as the 12 o’clock direction (“upward”), 0,50 (= 09 ) as
the 9 o’clock direction (“left”) and 04_,7o(= 6, ) as the 6 o’clock direction (“bottom”). While scanning 6 and/or @, the
center of the measuring spot on the Display surface shall stay fixed. The measurement shall be executed after 30
minutes warm-up period. VDD shall be 5.0V +/-10% at 25°C. Optimum viewing angle direction is 6 "clock.

7.0.2 Optical Specifications
[VDD = 5.0V, Frame rate = 60Hz, Clock = 74.25MHz, Ta =25+2 °C]

< Table 5. Open Cell Optical >

Parameter Symbol Condition Min. Typ. Max. Unit Remark
0, 85 89 - Deg.
Horizontal
I 0, 85 89 - Deg.
Viewing Angle CR> 10 Note 2
range 0, 85 89 - Deg.
Vertical
0 85 89 - Deg.
Luminance Contrast ratio CR 700 1000 Note 3
Surface Luminance (White) YL 1000 1500 cd/m*| CA-210
White luminance uniformity AY 75 80 - % Note 5
W, 0.283 0.313 0.343 -
White
Wy ®=0° 0.299 0.329 0.359 -
(Center)
R, Normal 0.607 0.637 0.667 -
Red Viewing
Reproduction R, Angle 0.320 0.350 0.380 - Note 6
of color G, 0266 | 0296 | 0326 - (Cell
Green maker's
G, 0.590 0.620 0.650 - BL)
B, 0.120 0.150 0.180 -
Blue
B, 0.02 0.05 0.08 -
Response GTG T 14 25 ms Note 7
Time &
Cross Talk CT - - 2.0 % Note 8
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The value in upper table are based on BLU provided by Cell maker.

Viewing angle is the angle at which the contrast ratio is greater than 10. The viewing are
determined for the horizontal or 3, 9 o’clock direction and the vertical or 6, 12 o’clock
direction with respect to the optical axis which is normal to the LCD surface.

Contrast measurements shall be made at viewing angle of 6= 0° and at the center of the LCD
surface. Luminance shall be measured with all pixels in the view field set first to white, then
to the dark (black) state. (See FIGURE 1 shown in Appendix) Luminance Contrast Ratio (CR)
is defined mathematically.

Luminance when displaying a white raster

R = Luminance when displaying a black raster

Luminance of LCD module shall be made without signal input. Cell transmittance is defined
mathematically, BLU provided by Cell maker.

Luminance of LCD Module
Luminance of BLU

Transmittance =

The White luminance uniformity on LCD surface is then expressed as :

AY = ( Minimum Luminance of 9points / Maximum Luminance of 9points ) * 100

(See FIGURE 2 shown in Appendix).

The color chromaticity coordinates specified in Table 5. shall be calculated from the spectral
data measured with all pixels first in red, green, blue and white. Measurements shall be made
at the center of the panel.

The electro-optical response time measurements shall be made as FIGURE 3 shown in
Appendix by switching the “data” input signal ON and OFF. The times needed for the

......

Respones
Tirmm

Cross-Talk of one area of the LCD surface by another shall be measured by comparing the
luminance (Y,) of a 25mm diameter area, with all display pixels set to a gray level, to the
luminance (Y}) of that same area when any adjacent area is driven dark. (See FIGURE 4
shown in Appendix).
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7.0.3 Optical measurements
Figure 1. Measurement Set Up

Photo detector i

LCD panel [] (CA310) N Il
1
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50 cm ]
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1
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Field =1 :

Photo detector TFT-LCD module i LCD panel
(TOPCON CS2000) et \ i
TFT-LCD module !

I ! '

1

Center of the screen

View angel range, uniformity, etc. measurement setup  Flicker, measurement setup

Figure 2. White Luminance and Uniformity Measurement Locations (9 points)
1/10

d—>»
»

1/2

s

1/2

Luminance of white is defined as luminance values of center of the LCD surface.
Luminance shall be measured with all pixels in the view field set first to white. This
measurement shall be taken at the locations shown in FIGURE 2 for a total of the
measurements per display.

The White luminance uniformity on LCD surface is then expressed as : AY9 =
Minimum Luminance of 9 points / Maximum Luminance of 9points (see FIGURE 2).
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Figure 3. Response Time Testing

[
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Response °
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The electro-optical response time measurements shall be made as shown in
FIGURE 3 by switching the “data” input signal ON and OFF. The times needed
for the luminance to change from 10% to 90% is Tr and 90% to 10% is Td.
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8.0 MECHANICAL CHARACTERISTICS

8.0.1 Dimensional Requirements

<Table 6. Dimensional Parameters>

Parameter Specification Unit Remarks
Active area 476.64(H) x 268.11(V) mm
Number of pixels 1920(H) x1080(V) pixels
Pixel pitch 0.24825(H) x 0.24825(V) mm
Pixel arrangement RGB Vertical stripe -
Display colors 16.7M colors
Display mode Normally Black -

Possible Display Type Landscape and Portrait Enabled -

Open C.ell 355 o,
Transmittance

Weight 392 g
Surface Treatment Haze 25%, 3H -
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8.2 RELIABLITY TEST

The Reliability test items and its conditions are shown in below.
<Table 7 Reliability Test Parameters >

No Test Items Conditions Remark
1 gls%h temperature storage Ta = 85 °C, 240 hrs
2 {;(;:v temperature storage Ta = -30 °C, 240 hrs
High temperature & high
3 | humidity Ta =50 °C, 80%RH, 240hrs
operation test
High temperature & high
4 | humidity Ta= 60 °C, 90%RH, 240hrs
storage test
5 Elsgfh temperature operation Ta = 80 °C, 240hts
6 Low temperature operation Ta = -20°C, 240hrs After test ,The
test Module can normal
7 | Thermal shock Ta=-20 °C « 60 °C (0.5 hr), 100 cycle operation and have no
Frequenc Random,10 ~ 300 Hz, function problem
. — y 30 min/Axis
3 Packing Vll?ratlon Test Gravity /
(non-operating) AMP 1.05 Grms
Period X,Y, Z 30 min
Gravity 50G
9 Shock tc . Pulse width | 11msec, sine wave
(non-operating)
Direction +X, +Y, +Z Once for each
L Air : 150 pF, 330Q, 15 KV
10 | Electro-static discharge test Contact : 150 pF. 3300, 8 KV
Non Operating: 40000 ft, -10°C / 24 Hr,25
°C /24 Hr,-10°C / 24 Hr
11 [ Altitude test
Operating: 15000 ft, 0°C / 24 Hr,25°C / 24 H
r,50°C /24 Hr
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9. ¥ERFE I General Precautions
9.1.1 fiif¥ Storage
| THAEAEERG =, FEERERAE 251 10°C, JBJZAE 65+ 10%RH, AHEFEFEAEE T
Stor the module ina dark room where must keep at 25+10°C, 65+ 10%RH, the module shall be exposed under
strong light such as direct sunlight.

2. TE AN B SR E ARG LS T 5O A Rt AR A
Do not store the produce in surroundings containing organic solvent
or corrosive gas

Lo Y7 5 i A7 75 7 e F 2 2 P B B i i
Store the module in an anti-electrostatic container or film
10.1.2 #{F Handing
L. IEA B U IR 2 B I3 R e
Do not subject the module to mechanical shock or to excessive force
On its surface
2. ZEILTHCE S YRR AR T, AN RIS R R 1 T A o
To avoid contamination on the display surface, do not touch the module
Surface with bare hands
3. Must be the correct way to connec the power cable, otherwise it will
Cause damage
10.1.3 izffi transportation
L. s R rh PEARE E I e, B B AR,
In transporting, Goods are strictly prohibited during the ultra-high stacking
Extrusion, upside down, entire vehicle liading and unloading.
2. PiERHiE  Static Electricity
NARFESAl ™ ShiF, B2 DUIE 24 1 77 et
Persons who handle the module should be grounded through adequate methods
9.2 H¥E Other
Lo AR S, EAEATIEE, 2807 thilE a3
About this specification, if any question, go through both sides agreement
Post—processing
2. ATATAREER LN IR ES, HEUGXUT RIS G 02, FREHx AR By A il s
Any changes must get into contant with each other, get tht agreement then
To change , and update the contents to record

10. 75 )6 2H 15 1 & (Moudle Darwing)
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