Oy FYIHEe R R ERAR

SPECIFICATION

FOR
TFT LCD MODULE

CUSTOMER :

CUSTOMER MODULE :

HL MODEL : HGO50WV008T01

[IPreliminary Specification

B Final Specification

Customer Confirmation column:

Approved by : Dept. : Data :

Please return one of the copies of the specification with your signature to us
within two weeks after you receive this document. If it is not returned,we will
assume that you agree to the entire contents of this specification document.

Designed by Checked by Approved by

HongGuang Display Co.,Ltd HGO50WVO008TO01 1/20




Oy FYIHEe B R ERAR

Revision History

|

Version NO. DATE Description Remak

V1.0 2022.10.14 FIRST ISSUE

HongGuang Display Co.,Ltd HGO50WVO008TO01 2/20




Oy FYIHEe B R ERAR

CONTENTS

No. ITEM PAGE

1. GENERAL INFORMATION 4

2. DIAGRAM FOR LCM )

3. I/0 CONNECTION & BLOCK DIAGRAM 6

4, ABSOLUTE MAXIMUM RATINGS 7

o. ELECTRICAL SPECIFICATIONS 7

6. ELECTRICAL CHARACTERISTICS 879

7. LVDS Interface 10712

8. ELECTRO-OPTICAL CHARACTERISTICS 13

9. POWER ON/OFF SEQUENCE 14716

10. RELIABILITY TEST CONDITIONS 17

11. | INSPECTION STANDARDS 18719

12. PACKAGE DRAWING 20
HongGuang Display Co.,Ltd HGO50WVO008TO01 3/20




Oy FYIHEe B R ERAR

1. GENERAL INFORMATION

1.1 features

1) Structure: TFT PANNEL+IC+FPC+BL+CTP

2) TIPS Type LCD 800 dot—segment and 480 dot—common outputs

3) 252K Color can be selected by software

4) White LED back light
5) LVDS-4 interface

6) Operation Temperature : —20"70°C

7) Storage Temperature : —30°80°C
8) CTP cover lens : Asahi

9) CTP structure : G+FF

10) LED life time: —/

1.2 General specification

Item of Contents Unit
Panel Size 5.0 inch
LCD Type a—si/TRANSMISSIVE /
Display mode Normally Black /
Pixel arrangement 800%3 (RGB) *480 Dots
Pixel pitch (WkH) 135 * 135 um
Active Area 108 * 64.8 Mm
Module area (WkH*T) 127. 3%83. 92%5. 53 Mm
Recommended Viewing Direction ALL 0’ clock
LCM-IC TBD /
Interface LVDS-4 /
Luminance for LCM+TP 800 CD/M2
Shielding Effectiveness 50-60 dB
Weight TBD g
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2. DIAGRAM FOR LCM+TP
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3. I/0 CONNECTION & BLOCK DIAGRAM

\\

3.1 1/O connection

1 LEDA P LED Anode

2 LEDK P LED Cathode

3 VDD P Power Voltage for digital circuit
4 GND P Ground

S RXINO- | - LVDS differential data input
6 RXINO+ I + LVDS differential data input
7 GND P Ground

8 RXIN1- I - LVDS differential data input
9 RXIN1+ | + LVDS differential data input
10 GND P Ground

11 RXIN2- I - LVDS differential data input
12 RXIN2+ I + LVDS differential data input
13 GND P Ground

14 RXCLKIN- I - LVDS differential clock input
15 RXCLKIN+ [ + LVDS differential clock input
16 GND P Ground

17 RXIN3- I - LVDS differential data input
18 RXIN3+ I + LVDS differential data input
19 GND P Ground

20 STBYB I Standby mode

[: Input; O: Output; P: Power

1 AVDD P TP-VCC(3.3V) Power Supply for TP

2 RST | The signal will reset the TP, Signal is active low.
3 INT (0] Interrupt signals for TP

4 SCL I I2C data signals for TP

5 SDA 110 I2C clock signals for TP

6 GND P Power Ground
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4.0 ABSOLUTE MAXIMUM RATINGS
(The following are maximum values which, if exceeded, may cause operation or damage

to the unit.)

Item Symbol Min. Max. Unit Note
LC Operating Voltage VOP -- (5.1) \% *1,*2
Operating Temperature Top -20 70 °C
Storage Temperature Tst -30 80 °C
Operating Ambient Humidity Hop 10 *4 RH *3
Storage Humidity Hst 10 *4 RH *3
Note:

*1. At 25+5°C

*2. Due to the characteristics of LC Material, the Liquid Crystal driving voltage varies
with environmental temperature.

*3. Non-condensation.
*4. Temp.< 60°C,90%RH Max.
Temp. > 60°C,Absolute humidity shall be less than 90%RH.

5.0 ELECTRICAL SPECIFICATIONS

ltem Symbol Min. Typ. Max. Unit Note
TFT Gate ON Voltage VGH -- (15) - \Y *1,*2
TFT Gate OFF Voltage VGL - (-10) -- \Y
TFT Common Voltage Vcom -- (0) -- \%
Data (RGB signal) Voltage Vsig (-5.5) -- (5.5) \Y

Note:
*1. VGH is TFT Gate operating Voltage.
*2. VGL is TFT Gate operating Voltage.
The storage structure of this model is Cst(Storage on Common)
*3. Vcom must be adjusted to optimize display quality _Cross talk, Contrast Ratio and etc.
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6. ELECTRICAL CHARACTERISTICS

6.1 Typical Operation Conditions

Power Voltage Supply1 VCC(2.8V) 3.0 3.3 3.6 Vv -

Luminance Lv - 850 - cd/m2
Backlight Forward Voltage | Vf - 30 - Vv -
LED Forward Current If - 40 - MA Note

Note:The “LED life time” is defined as the module brightness decrease to 50% of original

brightness at I.=20Ma(for each led). The LED life time could be decreased if operating I.is
larger than 20mA

i

L, —] = - { iy i 4 —f e LEH

O w3 A
6.2 DC CHARACTERISTICS
Parameter | Symbol | Condition Min Typ Max Unit | Note
Power supply | VDD Ta=25C 3.0 3.3 3.6 \Y,
Input ‘H ViH Ta=25C 0.7*vDD - VDD V
voltage | «» | v, | Ta=25C 0 - | o3*vDD | Vv
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6.3 AC Characteristics
System Bus Timing for RGB Interface

Tclk

DCLK

(Negative Polarity) Vi

i Tvst
>
ViNC

VSYNC
(Negative Polarity)

>

- K Tewl |
N A Tewh | i

/

Tvhd f//

Tclk

DCLK
(Negative Polarity)

Th

HSYNC

Thhd Thw

(Negative Polarity)

| Thst
Vi

\\\
’_~</L
i v
A4

DCLK
(Negative Polarity)

Tdest

a

DE Virie
(Positive Polarity) ;

_ Tdsu Tdhd
DIN ><% 1st data X // >< Last data ><
DCLK Telk
(Positive Polarity) U Vi
VSYNC Tohd / /
(Negative Polarity) v Tvst v 7/
IL—Y Vi

Tclk

DCLK
(Positive Polarity) _\Jm

HSYNC

Tewh |

Th

/L "

Thw

(Negative Polarity)ﬂ Thst
v >
[

Thhdi/\/i / /

DCLK
(Positive Polarity)

DE Vind // | L Vi
" : e Tdehd(\
(Positive Polarity) Tdsu Tdhd |

DIN ><: 1st data §< 2nd data // >< Last data ><

HongGuang Display Co.,Ltd

7

HGO50WV008TO01 9/20



n . _ _
D mYIE BRE R A
7.0 LVDS Interface
7.1 LVDS Input Pin Mapping Table

Pin Name
RGB (LVDS) LVDS 3 lane LVDS 4 Lane
DCLKN DCLKN DCLKN
DCLKP DCLKP DCLKP
DBO RXOP RXOP
DB1 RXON RXON
DB2 RX1P RX1P
DB3 RX1N RX1N
DB4 RX2P RX2P
DB5 RX2N RX2N
DB6 - RX3P
DB7 - RX3N

Note: Symbol ™-“ means reserve pin and should fix to “L” by DGND.

7.2 4 Lane VESA Data Format Color Bit Map

| Current |
: Cycle :
| |

DCLK P/N | |

RX0 PN —( )l {GORSRARIRIRNRO; ) )
RX1 PIN — () |BT/B0/G5/G4(G3G2GT ()

| |
RX2 PIN —( (" “jDE\VSHS)B5)(B4)B3)B2) | )
| |
RX3 PN — X (X )B7B6G7G6R7R6) ) )

7.3 4 Lane JEIDA Data Format Color Bit Map
| Current

|
: Cycle :

DCLK P/N ' :

RX0 PIN——{(|C2R7RERERARIR, ()

RX1 PIN—{ "\ |B3)(B2/G7/G6)(C5/GAG3| ()
|

RX2 PIN— (") |pEVS/HS)(B7)B6/B5B4|_ ) )

| |
Rx3 PIN——{ (_ X)BTNBOGTHGORNRO ()
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7.4 LVDS Input Timing Table
|
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RRKsM : Receiver strobe margin
RsPos : Receiver strobe position
Tsw : Strobe width (internal DATA sampling window)
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LVDS Input Timing (PVYDD=PVYDD1=VDD=VDDI= 3.3V, AGND= 0V, TA=25°C)

Item Symbol Min. Typ. Max. Unit Conditions
Clock Frequency RXrcLk 23 25 27 MHz
Input Data Skew Margin TRrskM 400 ps
Clock High Time TLven 4/(7 x RXFcLK) ns
Clock Low Time Tivel 3/(7 x RXFcLk) ns
PLL Wake-up Time TenpLL 150 us
LVDS Spread Spectrum Clocking (SSC) Tolerance of LVDS Receiver
Modulation Frequency SSCwmr 100 KHz
HModuIation Rate SSCwmr +/-3 %
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8. ELECTRO-OPTICAL CHARACTERISTICS

Parameter Symbol | Condition | Min. Typ. Max. Unit Note
Contrast Ratio
R - - - - Note(1
(Center point) c/ 500 ote(1)
Luminance uniformity Uw 80 85 - % Note(2)
Response Time Tr+Tf - 25 - ms Note(3)
W 0.305
White 0=0.
Wy Normal 0.334
viewing
Rx angle 0.608
Red B/L On
Color Ry 0.316
Chromaticity Note(1) Note(5)
(CIE 1931) Gx -0.02 0.306 +0.02
Green
Gy 0.556
Bx 0.139
Blue
By 0.137
Z3R - 80 -
Hor.
Viewin oL ) 80 )
o g C/R>10 Deg Note(4)
ng'e ¢ 12U - 80 -
Ver.
Z 6D - 80 -
HongGuang Display Co.,Ltd HGO50WVO008TO01 13/20
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9. POWER ON/OFF SEQUENCE

9.1 Power On Sequence

System Control

VvDD,VDDI, PVDD,PVDD1 | ——— iT0
“»>
GRB RESET
T1
DISP
Display Signal / |_| |_| J

T2

Backlight Power

Symbol Description Min. Time Unit

T0 System power stability to GRB RESET signal 0 ms

T1 GRB RESET= “High” to DISP="High” 10 ms

T2 Display Signal output to Backlight Power on 250 ms
Note :

1. When DISP pull “H” or “L”, IC will execute the internal power on or power off procedures .Please be
careful about the timing of DISP and do not interrupt it during power on or power off procedure, otherwise
unexpected errors will occur.

2. RGB interface Display signal: DCLK; VSYNC; HSYNC; DE; DR[7:0]; DG[7:0]; DB[7:0]

3: LVDS interface Display signal: DCLK P/N; RX[3:0]P/N

9.2 Power Off Sequence

System Control

VDD,VDDI, PVDD,PVDD1 /7
/
GRB RESET 0 / /_—\—
>
DISP

Display Signal |_| |_| |_| L|7/LD |_| |_|

Backlight Power

Symbol Description Min. Time Unit

TO Backlight Power off to DISP="Low” 5 ms

T1 DISP="Low” to IC internal voltage discharge complete 100 ms
Note :

1. When DISP pull “H” or “L”, IC will execute the internal power on or power off procedures. Please be
careful about the timing of DISP and do not interrupt it during power on or power off procedure, otherwise
unexpected errors will occur.

2. RGB interface Display signal: DCLK; VSYNC; HSYNC; DE; DR[7:0]; DGJ[7:0]; DB[7:0]

3. LVDS interface Display signal: DCLK P/N; RX[3:0]P/N

HongGuang Display Co.,Ltd HGO50WVO008TO01 14/20
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Note1 Definition of Contrast Ratio (CR):

" Luminance measured whan LCD on the " Whits" state
Caontrast ratio (CR) — - - g : e

Lurminance measured when LCD an the " Black™ state

Note2: Definition of Luminance Uniformity: Active area is divided into 9 measuring areas
(Shown in below), every measuring point is placed at the center of each measuring area.

s s | v

®
@
@
1
T

s s | v

A S T

The spot locationsEgnmluminance measurement
_ . , H6 _ . o
Luminance Uniformity = B x100%
Bmax: The measured maximum IumM/aqnce of all measurement position.
Bmin: The measured minimum luminance of all measurement position.

Note 3:Definition of Response time: Sum of Tr and Tf

&

Display data ) White(TFT Black(TFT ON) | White(TFT )
Tr 22 Tf

Optical . —»‘ - — |<—

Response 100% \| | /
90%
10% .
0% R Tim

>
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Note4.Definition of Viewing Angle: The viewing angle range that the CR>10

0l
9O’clock x y" 12 O’clock
o= 180° ¢=90°
60 x" 3 O’clock
0=0°

Note 5: Definition of Color Chromaticity (CIE 1931)
Color coordinate of white & red, green, blue at center point.

HongGuang Display Co.,Ltd HGO50WVO008TO01 16/20
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10. RELIABILITY TEST CONDITIONS

No Test Iltem Test Condition STANDARD

1 High Temperature Storage +80°C / 96Hours 1. Functional test is OK.
Missing Segment, short,

2 Low Temperature Storage -30°C / 96Hours unclear segment,

3 High Temperature Operating | +70°C / 96Hours on-display, diSp%aY'
abnormally and liquid

4 Low Temperature Operating -20°C / 96Hours crystal leak are

0°C5+50°C x 10cycles | un—allowed.

5 Thermal and cold shock (30min) (5min) (30min) 2. No low temperature

6 Operate at High Temperature | 60°C x 90%RH / 24H bubbles, end seal loose

and Humidity and
fall, frame rainbow.
Frequency: 1. Function test is OK.
10Hz~55Hz~10Hz 2. No glass crack,

7 Vibration Test Amplitude:1.5mm, 2 chipped glass, end seal
hours for each direction | loose and fall, epoxy
of X,Y,”Z frame crack and so on.
Drop to the ground from | 3. No structure loose and

8 Dropping test 1m height, 1 corner, 3 fall.
edges, 6 surfaces.

Contact: +6KV The test results shall be
Air: 10KV subject to the whole

9 |ESDtest 150PF/330Q,5Points/pa | machine test.
nel,5times

NOTE:

1. The reliability items will be fully performed in new sample qualification,

2 .The reliability status will be tested as monitor during mass production. Individual
reliability test shall be performed by lot , Moreover, the individual reliability item
shall be decided according to

reliability plan.

3. All samples are inspected after keeping in the room with normal temperature and
humidity for

2 hours or above.

4. Vibration test: It is not necessary to test for those products without assembly
frame , backlight , PCB and so on.

5. Dropping test : It is necessary for affirming new package.

6. For the high temperature and high humidity test, pure water of over 10 MQ. cm should
be used.

7. Each test item applies for test LCM only once . Then tested LCM cannot be used again
in anyother test item.

8. The quantity of LCM examination for each test item is bpcs to 10pcs.
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11. INSPECTION STANDARDS

11.1 AQL Sampling inspection standard
ST GB/T 2828-2003 — Mk 1T /K~F, R IEE A& — it 7= By XS lom s 68
HARTY (CHIFEEERTE)

TR X AQL FeSTK #HE
PR R 018
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11.2

11.
11.
11.
11.
11.
11.
11.
-3 ¥,

11. 2.

Inspect the condition
11. 2. 1 1€ 20—40W HOWIT BRI AT T, FES B B IR 2 30cm AbEAT A 25 . Ard 75 1n) DA B
LRHT S A AT 45° (DA Bh 3 A, 6 /. 9 s 12 £9)

2.
3R BRI T, T \NTFRE

A4 AN DA E AR 25 B DU MO LR TX

-5 HL PRI A B, oA, R 2 BB L

-6 FARE SRS TR, DU i R AT Z AR TR A S0 A A% . TR B Syt

T R FE R DT 2 JERE i, A 7 V240 R e P A B e

.8 HLIWKS G A : By 200LUX BAR, ZAMOURS S0 358 . HREE A 600LUX-1000LUX, A3 [a]: 1

DO DD DN DD DN Do

2 K i B AT IE BIbRHERL AT 1. 0 BL T

9 orde T B IS, AR, HRER A B HL, SEMON R, AR R R ORER, SEAR ST (1

) 254
11.3 Judgment criterion
NRSF RS RAERRAE: (6.2 PARD

D<0. 10, BHEA ], 1HEZ oK
b FRTR
i HE (A | 0. 1<D<0.15, ds=10 N<2
=]
- . | /B/CIXD | 0. 16<D<0.2, ds=10 N<1
CEEAT — MI
s bt Y v LD 72x7: 0.15<D N<1
BERT D>0. 2 NG
. K a o HlE (D [ 5 T 22 Bf1 3 28 X 2% o
M, AR | mome-my mﬁmmzmw X e it
FE. E E: 1) D XY AR B P 7 R A R
O CIP TyRE . 2 7 434 B LI Ay | T
LR, Al 0K
CINTS W<0. 03mm, [ <3mmm, ds
s W N<2
=10
CEE15 wi
2 | ek E 0. 03mm<W<0.05mm, L| w1
. JB/C ) N<1
i & }‘ L <3mm ds=10
. 4 g .
) W>0. 05mm 24 1. >>3mm NG
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12. PACKAGE DRAWING

\\\\

14. PACKING SPECIFICATIONS
14.1 INNER BONX SPECIFICATIONS TBD
Tray
+ LCD modules per may {To be updated after customer
;f-——-a} — approval for new packing.)

TS Wil
oS e T T
Ten {(**) trays with Product :

+ empdy tray as cover = Eleven (") travs Q
i:]. an inner carton.

V.

Master carton

Inert four (4) mmner cartons within 3 masier carton
MMaximomm quantity per a master carton * = ® = ¥ =F*Epeg
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