Oy RYIHEERERAF

SPECIFICATION

FOR
TFT LCD MODULE

CUSTOMER :

CUSTOMER MODULE :
HL MODEL : HGO50WV009GO1

ElPreliminary Specification

BMFinal 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 Ltd., HGO50WVO009G0O1 1/19



Oy RYIHE R RE R A

1. GENERAL SPECIFICATIONS

2. INPUT/OUTPUT TERMINALS

5. TIMING CHART

6. OPTICAL CHARACTERISTICS

8. MECHANICAL DRAWING

9. INSPECTION SPECIFICATION

10. PACKING

CONTENTS
3. ABSOLUTE MAXIMUM RATINGS
4. ELECTRICAL CHARACTERISTICS
7. ENVIRONMENTAL / RELIABILITY TESTS
HongGuang Display Ltd., HGO50WV009GO1 2/19

12

15

16

17

19


http://www.sindadisplay.com

Y6 B A R F

1. General Specifications

Feature Spec
Size 5.0 inch
Resolution 800(RGB) x 480
Interface LVDS
Technology type IPS TFT
Display Spec Pixel pitch(mm) 0.135x0.135
Display colors 16.7M Dithering
TFT Driver IC: ST72658
CTP Diriver IC: --
Viewing Direction ALL
LCM(W x H x D )(mm) 165.10x 99.10 x 7.40
Active Area(mm) 108.00 x 64.80
conechanical | With /Without TP Without
Weight (g) TBD
LED Numbers 15 LEDS

Note 1: Viewing direction for best image quality is different from TFT definition; there is a 180 degree shift.
Note 2: Requirements on Environmental Protection: RoHS.
Note 3: LCM weight tolerance:+/-5%.

HongGuang Display Ltd., HGO50WV009GO1 3/19
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2. Input/OQutput Terminals

TFT CONNECONT
No. Symbol Description

1 GND System Ground

2 RxOINO- LVDS NO data signal

3 RxOINO+ LVDS PO data signal

4 GND System Ground

5 RxOINI1- LVDS N1 data signal

6 RxOIN1+ LVDS P1 data signal

7 GND System Ground

8 RxOIN2- LVDS N2 data signal

9 RxOIN2+ LVDS P2 data signal

10 GND System Ground

11 RxOCLK- LVDS N clock signal

12 RxOCLK+ LVDS P clock signal

13 GND System Ground

14 RxOIN3- LVDS N3 data signal

15 RxOIN3+ LVDS P3 data signal

16 GND System Ground

17 NC No connect

18 VDD Digital power supply

19 VDD Digital power supply

20 VDD Digital power supply

71 RESET Reset Pin  H: normal operation = L: Reset state suggest to connecting with
an RC circuit for stability

2 STBYB Standby mode H: normal operation L: TCON, SD, power circuit and temp
sensor will turn off

23 NC No connect

4 cs Chip select s.ignal , It should be NC for customer.If it must have a status,pls
connect a resistor of 4.7K to VDD.

25 SCL Clock signal for SPI, It should be NC for customer.If it must have a status,pls
connect a resistor of 4.7K to VDD.

2% SDA Serial data input for SPI, It should be NC for customer.If it must have a
status,pls connect a resistor of 4.7K to VDD.

27 GND System Ground

28 NC No connect

29 GND System Ground

30 NC No connect

31 NC No connect

32 TH+ Thermistor positive terminal.

33 TH- Thermistor negative terminal,it should connect to GND.

34 NC No connect

35 A Backlight power Anode

36 A Backlight power Anode

HongGuang Display Ltd.,
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37 NC No connect

38 K Backlight power cathode
39 K Backlight power cathode
40 K Backlight power cathode

3. Absolute Maximum Ratings

Driving TFT LCD Panel
(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 -30 85 °C
Storage Temperature Tsr -40 90 °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.

4. Electrical Characteristics
4.1 Driving TFT LCD Panel

4.1.1 DC Characteristics for LVDS Receiver Circuit

Single End Signals
RxN

* -
BERRAN I VA Ty A VAN S
RxP VTH XVTL + [Vip| L

GND/GND_VLDS

Differential Signals

HongGuang Display Ltd., HGO50WV009GO01
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DC Electrical Characteristics (PVDD=VDD=VDDI= 3.3V, AGND= 0V, TA=25°C, Bare Chip)

Item Symbol Min. Typ. Max. Unit |Conditions

Differential Input High Threshold Voltage RxvrH - - 0.1 \ Rxvem =

Differential Input Low Threshold Voltage RxvrL -0.1 - \% 1.2V

Input Voltage Range (Singled-End) Rxvin 0 - VDD-1.0 \Y

Differential Input Common Mode Voltage Rxvem | Vip | 12 - 2.4-1Vpl/2 \%

Differential Input Voltage | Vio | 0.2 - 0.6 \%

Differential Input Leakage Current RVixiz -10 - 10 uA

LVDS Digital Operating Current Ivop_Lvps - 10 15 mA

LVDS Digital Stand-by Current IsTBD_LVDS - 10 50 uA

Differential Input Termination Resistance Rip 90 100 110 Q

4.2. Driving Backlight hour s
Item Symbol | MIN | TYP | MAX | Unit Remark

Forward Current Ir - 240 mA
Forward Voltage VF 13.0 15.0 17.0 A% Note
Backlight Power consumption WsL - 736 - nW

Note: 1. The figure below shows the connection of backlight LED.
2. One LED: I[F=80mA, V=3.1V
3. The minimal life time of LED: 50,000 hours

Sinda will make sure only one reef of leds will be used to mount a single backlight module.On
COBO PWB,supply voltage for backlight large than 17.7V must be guaranteed

120 11 -
T 25°C
7 e
%nﬂ.g Hh""‘“---....___....___ 10070
= T [
E £ 08
=\
i :E @E.T
i 5% 06
EED £ d 05
O E E n4
ke =
i 2 <03
53'3 & 02
b 0.1
0 30 &0 90 120
0 Armbient temperature Ta(*C)

1] 20 40 <] a0 100
Ambient temperature Ta (T}

Notes: All characteristics are for reference only Ff AN it 2%
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5. Timing Chart

5.1 Timing of power on/off

Power Mode

VDD, VDDI, PVYDD JE
GRB RESET
T,
DISP

B | Uyl
(VSYNC)| — |

< T2 i T3
Source/GIP Blank Normal Display
T4
Backlight Power
Symbol Description Time Unit
TO System power stability to GRB RESET signal 21 ms
™ GRB RESET= “High” to DISP=“High” 210 ms
T2 DISP="High” to Source/GIP scan blank 85 ms
T3 IC scan blanking signal =233 ms
Display signal input to Backlight power on
T4 ysio g 2100 ms
(base on Display Signal Frame Rate 60Hz)

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

VDD,VDDI, PVDD //
1/
GRB RESET /// /
T3 R
DISP — ] g
0, T
Display Signal U_ | |
Source/GIP 12 :
(VSYNC) | Normal Display: | Blank
Backlight Power

HongGuang Display Ltd., HGO50WV009GO1 7/19
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Symbol Description Time Unit
T0 Backlight Power off to DISP="Low” 1 ms
T DISP="“Low” to IC internal voltage discharge complete 2100 ms
DISP="Low” to Source/GIP scan blank

T2 ) ) <50 ms
(base on Display Signal Frame Rate 60Hz)

T3 IC internal voltage discharge is completed to VDD/VDDI/PVDD off >0 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.

5.2 Recommend power on reset timing

Setting GRB pin to “L” (hardware reset) can initialize internal function. Initialized by GRB pin is essential
before operating. There are two suggestions for hardware reset connection.
(1) The GRB pin with external RC circuit.

VDD
Driver
R
 GRB |
il

T1>1ms
VDD —— T2 < 10ms
€—T1> [€T2»
0.3vDD
GRB

HongGuang Display Ltd., HGO50WV009GO1 8/19
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5.3 Timing of RGB Interface

DCLK Neagtive Polarity (DCLPOL="H")

; Telk
‘<~
DCLK ; ﬁt\ Tewl |
(DCLKPOL="H") VinN L Town”] W\_/_
VSYNC Viet v
(VDPOL="L") <> D //
! 7
Tvst Tvhd /
(VDPOL="H")
DCLK

(DCLKPOL="H")

HSYNC ViHA —VIH
(HDPOL="L") < >i< >\

Thst Thhd //
(HDPOL="H") » 7:/V.L /

DCLK
(DCLKPOL="H") L Vi Vi

_Tdest Tdehd

Tdsu Tdhd

DIN X: 1st data :X // >< Last data ><

DCLK Positive Polarity (DCLPOL="L")

DCLK

(DCLKPOL="L") w
VSYNC Viroh
(VDPOL="L") /H >

Tvst

, , /
(VDPOL="H") N e :4—> /V.L / /

DCLK Tclk

(DCLKPOL="L") w Vi
HSYNC N
(HDPOL="L") /HI > ;i\ /
: /.
PN — /

A

Thst Thhd

(HDPOL="H")

DCLK Vi Vins
(DCLKPOL="L") |
Tdest {Tdehd
h | >

DE —%VIH H | // ;\/IH

. Tdsu Tdhd
<— > c—>

DIN ><: ‘ 1st data ‘§< 2nd data // >< Last data ><
‘ ‘ 7
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DC Electrical Characteristics (PVYDD=VDD=VDDI= 3.3V, AGND= 0V, TA=25°C, Bare Chip)
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Item Symbol Min. Typ. | Max. Unit Conditions
CLK Pulse Duty Tew 40 50 60 %
VSYNC Setup Time Tvst 10 - - ns
VSYNC Hold Time Tvhd 10 - - ns
HSYNC Setup Time Thst 10 - - ns
HSYNC Hold Time Thhd 10 - - ns
Data Setup Time Tdsu 10 - - ns
Data Hold Time Tdhd 10 - - ns
DE Setup Time Tdest 10 - - ns
DE Hold Time Tdehd 10 - - ns
5.4 Lane VESA Data Format Color Bit Map
| Current |
: Cycle :
DCLK P/N : :
RX0 PIN — () G0/RERERIRSRIRO| ()
|
RX1 PIN —( ) |B1(B0)G5/G4(G3(G2G T~ ()
| |
RX2 PIN —(" ) }DE\VSIHS(B5)(B4)B3)B2)_ ) )
| I
RXx3 PIN —(_ )} X )B7)BEIGTIGERT)REN_ ()
HongGuang Display Ltd., HGO50WV009GO01 10/19
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5.5 LVDS Input Timing Table

:< 1/RXFCLK —»:
DCLKP | v >
DCLKN:< I X /) |
: Current :
| Cycle |
| I | |
DATA X X X )
| |
| |

RsPOS(min) RsPOS(max)

| |
| |
— > <

|
]
[}
|
! ! !
| | |
\/ TRKSM i Tsw E TRKSM \/
XK X
A K
| | |
| i |
1 | T 1

Ideal strobe postion

RRksMm : Receiver strobe margin
RsPos : Receiver strobe position
Tsw : Strobe width (internal DATA sampling window)

3V
I

VDDJEf_TenPLL_Hl
arsk XXX XXX XXX

Internal Clock :///////////////////

LVDS Input Timing (PVYDD=VDD=VDDI= 3.3V, AGND= 0V, TA=25°C)

Item Symbol Min. | Typ. | Max. Unit Conditions
Clock Frequency RXrcLk 23 25 30 MHz
Input Data Skew Margin TRSKM 400 - - ps
Clock High Time TLveH 4/(7 x RXFcLK) ns
Clock Low Time Tuver 3/(7 x RXFcLk) ns
PLL Wake-up Time TenpLL - - 150 us
LVDS Spread Spectrum Clocking (SSC) Tolerance of LVDS Receiver
Modulation Frequency SSCwr - - 100 KHz
Modulation Rate SSCwr - - +/-3 %

HongGuang Display Ltd., HGO50WV009GO1 11/19
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6. Optical Characteristic

6.1 Optical Specification

Item Symbol | Condition| Min. Typ. Max. | Unit Note
Measuring with
Transmittance normal polarizer »
T (% — 4. — 9
(with Polarizer) (%) (4.8) % Reference Only
Base on Vop=5.1V
Transmittance o B B o
(without Polarizer) T %) (16.2) &
Contrast Ratio CR (800) | (1000) | — - (1(2)
Luminance Lv 900 1000 —  lecd/m?
Response Time Tr:Te - 30 40 Imsec (1))
Color Gamut | (% °0 45 | 50 | — |« CHlight
olor Gamu (%) Normal ) -lig
Wy i —  1(0.320)| —
White viewing _
W, angle - (0.345)| —
R« ~ 1(0.629)| B
Color Red Ry - (0.326) - (1 )(4)
Chromaticity CF glass
Gx N 0.337 o :
(CIE1931) | 5reen _ (0.337) . C-light
Gy (0.546)
Bx -~ 1(0.136)|
Blue _ _ o
By (0.143)
OL 70 80 —
Hor. o -0 80 (1)(4)
R — . .
Viewing Angle CR>10 — | Measuring with
Ou 70 80 — normal polarizer -
Ver. Reference Only
Ob 70 80 —
Optima View Direction Free (5)

HongGuang Display Ltd., HGO50WV009GO1 12/19
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6.2 Measuring Condition
m Measuring surrounding : dark room
m Ambient temperature : 25+2°C
m 15min. warm-up time.

6.3 Measuring Equipment

m FPM520 of Westar Display technologies, INC., which utilized SR-3 for Chromaticity

and BM-5A for other optical characteristics.

Note (1) Definition of Viewing Angle:

Ou

12’
o’clock

6’ o’clock
O=270°

Note (2) Definition of Contrast Ratio (CR) :
measured at the center point of panel

Luminance with all pixels white

CR=
Luminance with all pixels black

HongGuang Display Ltd., HGO50WV009GO1
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Note (3) Definition of Response Time : Sum of Tr and Tr

Tf Tr
1002, 4 . i ";__—
000 P
Optical
response 10%
sl BRSSPl )
-] |“|."

time
Note (4) Definition of optical measurement setup

LCD Panel
W Field = 1°
J .
< > Photo-detector (BM-5A)
L] 120cm

HongGuang Display Ltd., HGO50WV009GO1 14/19
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7. Environmental / Reliability Tests

No Test Item Test Condition STANDARD

1 High Temperature Storage +90°C / 96Hours 1. Functional test is OK.
Missing Segment, short,

2 Low Temperature Storage -40°C / 96Hours unclear segment,

on—display, display
abnormally and liquid
4 Low Temperature Operating -30°C / 96Hours crystal leak are

-30°C 5+85°C x 10cycles| un-allowed.
(30min) (5min) (30min) 2. No low temperature
6 Operate at High Temperature | 60°C x 90%RH / 24H bubbles, end seal loose

3 High Temperature Operating |+85°C / 96Hours

5 Thermal and cold shock

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.

HongGuang Display Ltd., HGO50WV009GO1 15/19
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8. Mechanical Drawing
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9. INSPECTION STANDARDS

9.1

AQL Sampling inspection standard

BRI 6B H R A a

] GB/T 2828-2003 —# T1 7K-F, SR IEH K& — ke 7 0 Bk 7 A (ks g

HEFY « (IhAEEEMTE)
BREALX 55 AQL Fo ik ik
T o 018
HEk 0.4
ok 1.0

9.2

i
9

B 4,

9
9
9
9
9
9.
9
b3 b

Inspect the condition
9 . 2.1 £ 20—40W HOGATHIMRBIZRAET , FE G A £ IRAS 20 30cm AREATR AT . #5677 o) AEE B
gt e 450 (LIFEP 3 &L 6 /iy 9 /i 12 5D

DO DD DN DD DN Do

b,

2. 2 IR HE M A TR BIRRAERL ) 1.0 DLk

S REEREAFRTT®. BT/ \DNTFRE.
A BN B UL E AR A B AFEAR LR Bl

-5 FEPE DA R 2R, AR, HIRER S AL
-6 FARES RS TAFRIT, LU= SR AT 2 R PR R A IR A% . T REAR B i
T ORE LR INIE 2 BEORE i, A 75 1 A0 BRORE € P A B b oA
.8 HLIIET IS PR BRE N 200LUX BAR, /MRS S04 5% . HREE A 600LUX-1000LUX, A3 [A]: 1

2.9 A58 TR RN, o0, ARURER S R L, FEMORTLE R, ks R, ORSE, S ik Bt (o

9.3 Judgment criterion

IRSER BAE bR HE:

(6.2 ~FBAR)D

D<0. 10, ZHEA I, (HZ oK
b HH R
M[S” MR (A | 0. 1<D<0.15, ds=10 N2
BP —— /B/CIX) | 0.15<D<0.2, ds=10 N<1
CED ' LCD 2 0. 15<D W N<1
YN . e -
1| Ly MYR. — — —
B, < H - ﬂE;D Hﬁﬁi?ﬁigﬁﬁ
W AL | cmeermy w1 JEARY
. 1) D X AR B 75 AR
) CTP Ty % /2 4155 ML SRty | MI
WL, I 0K
BeAR B W<0. 03mm, L<3mmm, ds
b W N<2
. =70
B3 P A
9 | ek = 0. 03mm<W<0.05mm, L| MI
i N<1
i & |‘ L /B/CIX) <3mm, ds=10
B G »
) W>0. 05mm B4 L >3mm NG
=3
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FRSE R S bR

D<0. 10, BZHEA 1], HE o
“"Bh s (A | 0 15<p=<0. 25, ds=10 N<2
<J*:1% — /B/C [X) 0. 25<D<3, ds=10 " N<1
. v LCD Fif: 0.2<D N<1
1 @ﬁ D>0. 3 NG
B K 5 FlE (D | [6)FE 1H 22 B 28 [X 4%
N X) 52 bl
FE. E 1) D X RSR B P FF EAS R
5D CTP ThfiE. % /2413 BRI e | MT
THOLR, Al 0K
CUN V<0, 03mm, [ <3mmm, ds
8 W N<2
>
CHEAS i A =10
oK e 0. 03mm<<W<0. 05mm, L MI N<1
fi. & |~ /B/CIXD <Smm, ds=10
B. G4 »
) W>0. 05mm 2§ L >3mm NG
RR-FEL RAEbrdE:  (8.1713.3~5FRAAD
D<0. 1, B4, (HE o
LETWA T F
R M (A | 0 15<D<0. 3, ds=10 N<2
“‘(‘Wﬁ 9 S /B/CIX) | 0. 3<D<0. 35, ds=10 " N<1
Sl aw LCD F il 0. 25<D N<1
%\ %1_}[4‘ R C UL . 0 5 -~
A D>0. 35 NG
s FiE (D | T 2B X AR
B A, N s D | FYEE
R I %) T
J=I 3= V1) D X SR B 7 R AR
CTP Thfig. 7 V2038 KByt o anesg | MI
WL, s Ok
<0. , L< ,
LRAR B G W<0. Obmm, L<b5mmm, ds N
A =70
i B (A
TR MI
Ui BJE- |. ..| IBICBD o < W<0. 07mm, L -
ST oz 515 5SS
Sy <bmm, ds=10
W>0. 07mm 2% L>>5mm NG
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10. Packing
14. PACKING SPECIFICATIONS
141 INNER BON SPECIFICATIONS T B D
Tray
*+ LCD modules per may {To be updated after customer
ﬂ.fjl-”_‘?'-‘% — approval for new packing.)
e . ol o

= e o
R Al P = Lo
Ten {**) trays with Product :

+ empdy tray as cover = Eleven (") travs

Stacked in an baes carton.

Mlaster carton

Inzert four (4) mner cartomns wathin s master carton.
Maxirmmm quantty per a master carton | * = ¥ .x ¥ =¥*pes
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