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THX050BT4007

1. General Specification

H THX050BT4007 is a colour active matrix LCD module incorporating amorphous silicon TFT (Thin Film Transistor). It is
m composed of a colour TFT-LCD panel, driver IC, FPC and a back light unit. The module display area contains 800 x
480 pixels. This product accords with RoHS environmental criterion.
: LCD Type TFT / IPS / Normally black
Size 5.0 Inch
m Viewing Direction ALL O'Clock
m Gray Scale Inversion Direction NA O'Clock
LCM (W x H) 120.70 x75.80 mm?
H Active Area (W x H) 108.00 x 64.80 mm?
w Dot Pitch (W x H) 0.198 x0.198 mm?
Number of Dots (Pixels) 800 (RGB) x 480
D Driver IC ST7265
Backlight Type 12 LEDs
Surface Luminance 300 (typical) cd/m?
Interface Type TTL
m Color Depth 16.7M
— Pixel Arrangement RGB Vertical Stripe
Surface Treatment AG
Input Voltage 3.3 (typical) Vv
With/Without TP (Touch Panel) Without TP
Weight - g
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Note 1: RoHS compliant
Note 2: LCD weight tolerance: + 5%.
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THX050BT4007

2. TFT LCD Display Drawing (Non Touch Version)

1 [ 2 [ 3 [ 6
PIN| SYMBOL |PIN| SYMBOL
1 | CTP_INT 21| G7
2 | CTP_RST 22| G6
3 | CTP_SCL 23| G5
4 | CTP_SDA 24| G4
acraeh T 5 | GND 25| G3
6 | LED PWM_| 26| G2
a ,00.CD 35 e 7 DE 271 G1
\ T 8 | Vs 28] GO
\ f 9 | HS 29| R7
GVO50WVQ-N10 (BOE 1PS) 10| LED_EN | 30| R6
- 5°TFT — T ° ] 11| DCLK 31| R5
800 (RGB) %480 12| GND 32| R4
il 13| B7 33| R3
i 14] B6 34| R2
15| B5 35| R1
16| B4 36| RO
17| B3 37| VDD_3V3
18| B2 38| GND
19| Bl 39| VLED_5V
20| BO 40| VLED 5V
TPiZ4EE
HSD:HSDO50BD23—A
DISPLAY MODE a—SI TFT 50" LCD L1C
NORMALLY BLACK Pin
TRANSMISSIVE 1 RST
VIEWING ANGLE ALL 2 VDD
DRIVE IC - 3 GND
OPERATING VOLTAGE VCC:3.3V 7 INT
BACKLIGHT 12—CHIP WHITE LED 5 SOA
SURFACE LUMINANCE 300 CD/m2 MIN 5 ol
OPERATING TEMP. —20C~+70C
STORAGE TEMP. —30'C~+80°C MODULE NAME:THX050BT4007 @6’
GENERAL TOLERANCE +£0.20 -
CRITICAL DIMENSION e DRAWN Jimbo DATE 2023.05.29 SCALE : 1:1
REFERENCE DIMENSION ) 1 Iniatial release Vi 2018.09.04 CHECKED DATE UNIT : mm
CONNECTOR
EP REQUIREMENT RoHS SYMBOL DESCRIPTION REVISER DATE APPROVED DATE REV : A
1 2 3 6
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THX050BT4007

3. Absolute Maximum Ratings

Supply Voltage for LCD Logic VDD/VCC -0.3 4.6 Vv
Supply Voltage for TP Logic VDD/VCC-VSS - - \Y
Input Voltage for Logic VIN VSS-0.5 VDD Vv
LED forward voltage (each LED) IF - 25 mA
Operating Temperature Top -20 70 °C
Storage Temperature Tst -30 80 °C
Humidity RH - 90% (Max 60°C) RH
4. Electrical Characteristics
Power Voltage VDD/DCC 3.0 3.3 3.6 \Y,
Input Current IVDD - - - mA
Positive Power for TFT VGH - - -
Negative Power for TFT VGL - - -
Analog Power AVDD - - -
Common Voltage VCOM - - -
Input Voltage ‘H’ Level Vi1 0.7 VDD - VDD \Y
Input Voltage ‘L’ Level Vi 0 - 0.3VvDD \
5. Electro-Optical Characteristics
Response Time Tr+Tf 0=0 - 25 40 ms Figure 1 (4)
Contrast Ratio Cr ° 400 500 - - Figure 2 (1)
Luminance Uniformity 6 WHITE ?=0 75 80 - % Figure 2 (3)
Surface Luminance Lv 250 300 - cd/m2 | Figure 2 (2)
@ =90° - 85 -
@ =270° - 85 -
Viewing Angle Range 5] deg Figure 3 (6)
@=0° - 85 -
@ =180° - 85 -
X 0.574 | 0.624 | 0.674
Red
Y 0.318 | 0.368 | 0.418
X 06=0° 0.300 | 0.350 | 0.400
Green
y @=0° 0.500 | 0.550 | 0.600
CIE (x,y) Cromacity Figure 2 (5)
X Ta=25 0.093 | 0.143 | 0.193
Blue
Y 0.069 | 0.119 | 0.169
X 0.260 | 0.310 | 0.360
White
Y 0.283 | 0.333 | 0.383

Page 5 of 14




THX050BT4007

6. Backlight Characteristics

Voltage for LED backlight Vi - 19.2 20.4 Vv
Current for LED backlight I - 40 46 mA
LED Life Time - 30000 - - Hrs

Note: The LED life time is defined as the module brightness decrease to 50% original brightness at Ta=25°C.
Note 1: Contrast Ratio(CR) is defined mathematically as below, for more information see Figure 1.

Average Surface Luminance with all white pixels (P1, P2, P3, P4, P5)

Contrast Ratio =
Average Surface Luminance with all black pixels (P1, P2, P3, P4, P5)

Note 2: Surface luminance is the LCD surface from the surface with all pixels displaying white.
For more information, see Figure 2.

Datasheet

Lv = Average Surface Luminance with all white pixels (P1, P2, P3, P4, P5)

Note 3: The uniformity in surface luminance § WHITE is determined by measuring luminance at each test position 1
through 5, and then dividing the maximum luminance of 5 points luminance by minimum luminance of 5 points
luminance. For more information, see Figure 2.

l|a

Minimum Surface Luminance with all white pixels (P1, P2, P3, P4, P5)

8 WHITE =
Maximum Surface Luminance with all white pixels (P1, P2, P3, P4, P5)

Note 4: Response time is the time required for the display to transition from white to black (Rise Time, Tr) and from
black to white (Decay Time, Tf). For additional information see FIG 1. The test equipment is Autronic-Melchers
ConoScope series.

Note 5: CIE (x, y) chromaticity, the x, y value is determined by measuring luminance at each test position 1 through 5,
and then make average value.

Note 6: Viewing angle is the angle at which the contrast ratio is greater than 2. For TFT module 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 Figure3.

Note 7: For viewing angle and response time testing, the testing data is based on Autronic-Melchers ConoScope series.
Instruments for Contrast Ratio, Surface Luminance, Luminance Uniformity, CIE the test data is based on TOPCONs BM-5
photo detector.
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THX050BT4007

Figure 1. The definition of response time

- Tr=

.......................................................................................

white black white

Figure 2. Measuring method for Contrast ratio, surface luminance, Luminance uniformity, CIE (x, y) chromaticity

A:5mm

B:5mm

H,V: Active Area

Light spot size @=Smm, 500mm distance from the
LCD surface to detector lens

measurement instrument is TOPCON’s luminance
meter BM-5

Datasheet
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Figure 3. The definition of viewing angle

6=0
Up %
$=90
(12:00) e

Left
$=180
{9:00)
Down
®»=270
{6:00)
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THX050BT4007

7. Interface Descriptions

7.1. LCD Interface

e
m 1 CTP_INT Interrupt signal from TP
2 CTP_RST Reset pin for TP
S 3 CTP_SCL 12C SCL for TP
4 CTP_SDA 12C SDA for TP
m 5 GND Ground
6 LED_PWM PWM signal for LCD backlight
m 7 DE Input data enable control. When DE mode, active
H High to enable data input (Normally pull low)
8 VS Vertical sync input
m 9 HS Horizontal sync input
10 LED_EN enable signal for LCD backlight
D 11 DCLK Clock for input data. Data latched at rising/falling
edge of this signal. Default is falling edge.
12 GND Ground
13 B7 Blue data input B7.
14 B6 Blue data input B6.
(ﬁ 15 BS Blue data input B5.
16 B4 Blue data input B4.
] 17 B3 Blue data input B3.
. 18 B2 Blue data input B2.
19 B1 Blue data input B1.
m 20 BO Blue data input BO.
21 G7 Green data input G7.
— 22 G6 Green data input G6.
D 23 G5 Green data input G5.
24 G4 Green data input G4.
25 G3 Green data input G3.
26 G2 Green data input G2.
D 27 G1 Green data input G1.
28 GO Green data input GO.
29 R7 Red data input R7.
30 R6 Red data input R6.
31 R5 Red data input R5.
J 32 R4 Red data input R4.
33 R3 Red data input R3.
34 R2 Red data input R2.
P 35 R1 Red data input R1.
36 RO Red data input RO.
I I 37 VDD_3V3 Power supply for LCD and TP. (3.3V typ)
38 GND Ground
P 39 VLED_5V Power supply for LED.(5V typ)
40 VLED_5V Power supply for LED.(5V typ)
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THX050BT4007

8. LCD Timing Details

q) 8.1. Timing Chart
q) CLK Clock Time Telk 1/Max(Few) | - 1/Min(Few) | ns -
CLK Pulse Duty Tehw 40 50 60 % Tewk
; HSYNC to CLK The - - 1 CLK -
HSYNC Width Thwh 1 - - CLK -
VSYNC Width Twwh 1 - - ns -
m HSYNC Period Time | Th 60 63.56 67 ns -
VSYNC Set-up Time | Tust 12 - - ns -
m VSYNC Hold Time Tuhd 12 - - ns -
H HSYNC Setup Time | Thst 12 - - ns -
HSYNC Hold Time Thhd 12 - - ns -
m Data Set-up Time Tdsu 12 = = ns D00~D23 to CLK
Data Hold Time Tdhd 12 - - ns D00~D23 to CLK
D DEN Set-up Time Tesu 12 = = ns DEN to CLK
Timing parameter (VDD=3.3V, GND=0V, Ta=25°C)

Tclk

Tcecwh . Tcwl
-— -

e —\_/—\_7 First
First | i '
m Jdsu_ Jdhd;
i i ”
DATA HF tdata _X 2nd dat Last dat
¥ Irs ala n ala >< ><” >< as ala

N ha S S N NS %
Tvhd P
i Thhd ” Thwh
: ¥ 7
Ctk TN S A=\, S
a
Last -1 7
DATA ciata >< Last data >< >< ,
HSYNC \ The 4
Valid data start Valid data end
Valid data start Valid data end :

|
Valid data start Valid data elhd

S A\

DATA
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Timing parameter (VDD=3.3V, GND=0V, Ta=25°C)
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THX050BT4007

8.2. Timing Characteristic

H ITEM SYMBOL MIN TYP MAX UNIT
q) DCLK Frequency Felk - 51 67 MHz
DCLK Period Telk - - - Ns
Period Time Th - 1056 | - DCLK
m Display Period Thdisp 800 - DCLK
Hsync | To 1st Data input | Thbp - 46 - DCLK By H BLANKING setting
s Front Porch Thfp - 210 - DCLK
Pulse Width Thw - 4 - DCLK
m Period Time Tv - 525 - H
m Display Period Tvdisp - 480 - H
Delay to 1st Gate :
Vsync output Tvbp - 23 - H By V BLANKING setting
H Front Porch Tvfp - 22 - H
CU Pulse Width Tvw - 5 - H
D 8.3. SYNC Mode Timing Diagram

™

+ =

Thw

HSYNC —l ‘ |—

A AR

4

l|a

i Thdisp Thfp
H bad< porch Display perled H front porch

i :
- T 2 s a s // Vs ar) s ars) amo]

8.4. SYNC-DE Mode Timing Diagram

Th

: Thwy
-+

HSYNC | I

s AU U U AT LU A LA

Thdisp Thip
H back purch Display period ¢ Hfront porch

DE |

/ |
DATA 1D I 3 I 4 l 5 H_f/m_l_m_]_ﬂ'a_l_m_l_
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THX050BT4007

8.5. Reset Timing

Shorterthan 5us
tRW

RESX

f Initial condition
| (Defaultfor H/W reset)

Display Status Normal operation >< Resetting ><

‘ SIGNAL SYMBOL PARAMETER
tRW Reset low pulse width 40 - us
RESET - 5 (notel) ms
tRT Reset complete time
- 120 (note2) ms

Datasheet

Note 1: When reset applied during SLPIN mode
Note 2: When reset applied during SLPOUT mode.
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8.6. Power On Sequence

1 Frame 2 Frame 1 Frame 2 Frame 2Frame

- . » e b =

VDD VDDIO
PVDD

/| O

STB /
( Serial command )

voD2 i,

VGH _ i
VGL

Source output ‘ Output=0v Black Pattern Normal ‘

VCOM ‘ Ot put=0¥ Normal ‘

VLED e
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THX050BT4007

8.7. Power-off Sequence

"1 Frame_ - 2 Frames 2 Frames , \
VDD,VDDIO ' ) ' '
PVDD S5
o I R [ 8
STB
( Serial command ) \
vDD2, VGH
~__
VGL
Source output ' N .| White{(FFh) o j Output = OV
VCOM ormd Black{FFh) AP 7

VLED

Note:

When normally-black LC is used, please send black pattern to discharge the panel.
When normally-white LC is used, please send white pattern to discharge the panel
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THX050BT4007

9. Reliability Test

1 High Temperature Storage

80°C+2°C 96H
Restore 2H at 25°C

Power off

2 Low Temperature Storage

-30°C+2°C 96H
Restore 2H at 25°C

Power off

3 High Temperature Operation

70°C+2°C 96H

Power on

4 Low Temperature Operation

-20°C+2°C 96H

Power on

5 High Temperature & Humidity Operation

60°C+2°C
90%RH 96H

Power on

-20°C<—>25°C<->70°C

30min 5min 30min

6 Temperature Cycle
After 10 cycles, restore 2H at
25°C
Power off
7 Vibration Test 10Hz~150Hz, 100m/s?, 120min
8 Shock Test Half-sinewave, 300m/s?, 11ms

After test cosmetic and
electrical defects should not
happen.
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THX050BT4007

10. Legal Information

THX makes no warranty, either expressed or implied with respect to any product, and specifically disclaims all other
warranties, including, without limitation, warranties for merchantability, non- infringement and fitness for any particular
purpose. Information about device are the property of THX and may be the subject of patents pending or granted. It is
not allowed to copy or disclosed this document without prior written permission.

THX endeavours to ensure that the all contained information in this document are correct but does not accept liability
for any error or omission. THX products are in developing process and published information may be not up to date. THX
reserves the right to update and makes changes to Specifications or written material without prior notice at any time. It
is important to check the current position with THX.

Images and graphics used in this document are only for illustrative the purpose. All images and graphics are possible to
be displayed on the range products of THX, however the quality may vary. THX is no liable to the buyer or to any third
part for any indirect, incidental, special, consequential, punitive or exemplary damages (including without limitation lost
profits, lost savings, or loss of business opportunity) relating to any product, service provided or to be provided by THX,
or the use or inability to use the same, even if THX has been advised of the possibility of such damages.

THX products are not fault tolerant nor designed, manufactured or intended for use or resale as on line control
equipment in hazardous environments requiring fail — safe performance, such as in the operation of nuclear facilities,
aircraft navigation or communication systems, air traffic control, direct life support machines or weapons systems in
which the failure of the product could lead directly to death, personal injury or severe physical or environmental
damage (‘High Risk Activities’). THX and its suppliers specifically disclaim any expressed or implied warranty of fitness
for High Risk Activities. Using THX products and devices in 'High Risk Activities' and in any other application is entirely at
the buyer’s risk, and the buyer agrees to defend, indemnify and hold harmless THX from any and all damages, claims or
expenses resulting from such use. No licenses are conveyed, implicitly or otherwise, under any THX intellectual property
rights.
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