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1. GENERAL DESCRIPTION
1.1 OVERVIEW

S320H]]J-T03 is a 32” TFT Liquid Crystal Display PID module with LED Backlight unit and 2ch-LVDS interface. This
module supports 1920 x 1080 Full HDTV format and can display 16.7M colors (8-bit). The driving board module for
backlight is built-in.

1. Liquid crystal: High Tni LC (110°C)

2. Polarizer: Wide temperature polarizer (95°C)

1.2 FEATURES
— High brightness 2000 nits
— High contrast ratio 5000:1

— Fast response time Gray to gray average 11 ms

— High color saturation NTSC 72%

— Full HDTV (1920 x 1080 pixels) resolution, true HDTV format

— DE (Data Enable) only mode

— LVDS (Low Voltage Differential Signaling) interface

— Optimized response time for 50Hz/60Hz frame rate

— Ultra wide viewing angle : Super MVA technology

— Viewing Angle : 178(H)/178(V) (CR = 10) VA Technology

— RolHs compliance

— T-con input frame rate: 50Hz/60Hz, output frame rate: 50Hz/60Hz
1.3 GENERAL SPECIFICATIONS

Item Specification Unit Note

Active Area 698.40(H) x 392.85 (V) (32” diagonal) mm

Bezel Opening Area 702.40(H) x 396.85(V) mm g
Driver Element a-si TFT active matrix - -
Pixel Number 1920 x R.G.B. x 1080 pixel -
Pixel Pitch 0.36375(H) x 0.36375(V) mm -
Pixel Arrangement RGB vertical stripe - -
Display Colors 16.7M colors (8-bit) color -
Display Operation Mode Transmissive mode / Normally black - -
Surface Treatment AG, Haze (~28%) Hardness : 3H - (2)
Rotation Function Unachievable ®)
Display Orientation Signal input with “INX” 3)

Note (1) Please refer to the attached drawings in chapter 9 for more information about the front and back outlines.

Note (2) The spec. of the surface treatment is temporarily for this phase. INX reserves the rights to change this feature.

Version 1.1 5 Date : Dec. 4, 2024

The copyright belongs to InnoLux. Any unauthorized use is prohibited



INNOLuX

HEILEBRIDBRAE]

Note (3)

PRODUCT SPECIFICATION

X/C Board

Back Side

Front Side

INX

1.4 MECHANICAL SPECIFICATIONS

Item Min. Typ. Max. Unit Note
Horizontal (H) 722.6 723.6 724.6 mm (1)
Vertical (V) 417 418 419 mm (1)
Module Size
Thickness (T) 37 38 39 mm (2
Thickness (T) (38) mm (3)
Weight (4680) g
Note (1) Please refer to the attached drawings for more information of front and back outline dimensions.
Note (2) Module Depth is between bezel to T-CON cover.
Note (3) Module Depth is between bezel to Converter cover
6 Date : Dec. 4, 2024
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2. ABSOLUTE MAXIMUM RATINGS
2.1 ABSOLUTE RATINGS OF ENVIRONMENT

Value
Item Symbol Unit Note
Min. Max.
Storage Temperature Tst -30 +70 °C (1), 3), (@)
Operating Ambient Temperature Top -30 +70 °C (1), (3), (4)
Panel Surface Temperature Tps - +80 °C 2)

Note (1) Temperature and relative humidity range is shown in the figure below.
(a) 90 %RH Max. (Ta = 40 )
(b) Wet-bulb temperature should be 39 °C Max.
(c) No condensation.

Note (2) Surface temperature is measured at 70 °C dry condition.

Note (3) The specified temperature range is determined by the design of the product module. When integrated with the
customer’s system, it is imperative to control environmental conditions within this prescribed range; otherwise, the
operational capability of the product cannot be guaranteed.

Note (4) Low temperature start can only be performed when the ambient temperature is greater than -20°C.

Response time depends on the temperature. (In lower temperature, it becomes longer.)

Relative Humidity (%RH)
100 —
el

80—

60—
Operating Range &
40— Storage Range

20

10

| | l | | l l l l l | I
-40 -20 a 20 40 60 80

Temperature (°C)

: In natural enviroments, the humidity is negligible in temperature below 0°C

2.2 PACKAGE STORAGE
When storing modules as spares for a long time, the following precaution is necessary.
(a) Do not leave the module in high temperature, and high humidity for a long time, It is highly recommended
to store the module with temperature from 0 to 35 ‘C at normal humidity without condensation.
(b) The module shall be stored in dark place. Do not store the TFT-LCD module in direct sunlight or fluorescent
light.

Version 1.1 7 Date : Dec. 4, 2024
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2.3 ELECTRICAL ABSOLUTE RATINGS

2.3.1 TFT LCD MODULE
Value
Item Symbol Unit Note
Min. Max.
Power Supply Voltage vCC -0.3 13.5 \%
@)
Logic Input Voltage VIN -0.3 3.6 \%

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

2.3.2 BACKLIGHT CONVERTER UNIT

Value
Item Symbol Unit Note
Min. Max.
Light Bar Voltage VW - 44 VRMS
Converter Input Voltage VBL 21.6 26.4 \% (1)
Control Signal Level — -0.3 6 \Y% 1), (3

Note (1) Permanent damage to the device may occur if maximum values are exceeded. Functional operation should be
restricted to the conditions described under normal operating conditions.
Note (2) No moisture condensation or freezing.

Note (3) The control signals include On/Off Control and External PWM Control.

Version 1.1 8 Date : Dec. 4, 2024
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3. ELECTRICAL CHARACTERISTICS
3.1 TFT LCD MODULE
(Ta =25+ 2°C)

Value
Parameter Symbol Unit | Note
Min. Typ. Max.
Power Supply Voltage Vee 10.8 12 13.2 \% (1)
Rush Current IrusH — - 1.56 A (2)
White Pattern Pr — 7.06 7.76 W
Power
Black Pattern Pr - 4.30 4.73 W
Consumption
Horizontal Stripe| Pr — 6.88 7.57 W
3)
White Pattern — — 0.60 0.73 A
Power Suppl
PPy Black Pattern - - 0.37 0.45 A
Current
Horizontal Stripe| — — 0.60 0.72 A
Differential Input High - B
Threshold Voltage Vivin +100 mV
Differential Input Low B B
Threshold Voltage Vivi 100 mV
LVDS
_ Common Input Voltage | Veum 1.0 1.2 14 \% 4)
interface
leferen’flal input voltage V| 100 _ 600 mV
(single-end)
Terminating Resistor Rr - 100 - ohm
Input High Threshold
Vi 2.7 - 3.3 \%
CMIS Voltage
interface|  Input Low Threshold
Vi 0 - 0.7 \Y
Voltage
Version 1.1 9 Date : Dec. 4, 2024
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Note (1) The module should be always operated within the above ranges. The ripple voltage should be controlled under 10%

of Vec (Typ.)
Note (2) Measurement Conditions :
”ozv QI Si48SDY ?’L‘:D Mudul\c Input)
| EXS oe L » Vcc rising time is 470us
_ Fuse e}
RI I 1uF Vcc
%
I 1 - 0.9Vcc
0.1Vcc
VRI1
¥ 1
47k (;PJI)
owto Tl 470us
fon ot . BE oA — 2
SW )) AN 2NT002 0.01uF

Note (3) The specified power supply current is under the conditions at Vec =12V, Ta = 25 + 2 °C, fv = 60 Hz, whereas a power
dissipation check pattern below is displayed.

a. White Pattern b. Black Pattern

Active Area Active Area

C. Horizontal Pattern

ﬂ

L

Version 1.1 10 Date : Dec. 4, 2024
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Note (4) The LVDS input characteristics is shown as below : The position of measurement is TCON LVDS input pin.
The differential voltage must be higher than VTH and lower than VTL to ensure that the receiver indicates a
valid logic state at its output.

LVDS Vin N

LVDS Vin P

GND

Differential Signal

3.2 BACKLIGHT CONVERTER UNIT
3.2.1 CONVERTER CHARACTERISTICS (Ta=25+27C)

Value
Parameter Symbol Unit Note
Min. Typ. Max.
Power Consumption PsL - 80.5 93.5 W @), (2
Converter Input Voltage VBL 22.8 24 252 VDC
Converter Input Current IsL - 3.4 3.9 A Non Dimming
Ve1=22.8V;
Input Inrush Current Ir - - 6.4 Apeak
©), ()
Dimming Frequency FB 180 - 220 Hz ®)
Dimming Duty Ratio DDR 5 - 100 % 4), 5)
Life Time - 50000 - - Hrs (7)

Note (1) The power supply capacity should be higher than the total converter power consumption PBL. Since the pulse
width modulation (PWM) mode was applied for backlight dimming, the driving current changed as PWM duty on
and off. The transient response of power supply should be considered for the changing loading when converter
dimming.

Note (2) The measurement condition of Max. value is based on 32" backlight unit under input voltage 24V.

Note (3) For input inrush current measure, the VBL rising time from 10% to 90% is about 20ms.

Note (4) EPWM signal have to input available duty range. 5% minimum duty ratio is only valid for electrical operation.

Note (5) The lifetime is defined as the time which luminance of the LED decays to 50% compared to the initial value,
Operating condition: Continuous operating at Ta = 25+2°C

Version 1.1 11 Date : Dec. 4, 2024
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Note (6) Below diagram is only for power supply design reference.

Test Condition : VeL = 22.8Y at 2D Mode

Current : 6.4A L.,
(Apeak) :

Current : 3.9A
(Amean) |

-

— T Time (m)

200ms

Note (7) The lifetime is defined as the time which luminance of the LED decays to 50% compared to the initial value,
Operating condition: Continuous operating at Ta = 25+2°C

Version 1.1 12 Date : Dec. 4, 2024
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3.2.2 CONVERTER INTERFACE CHARACTERISTICS

Test Value
Parameter Symbol . Unit Note
Condition | Min. | Typ. | Max.
ON - 2.0 - 5.0 \Y
On/Off Control Voltage VBLON
OFF - 0 - 0.8 \Y
External PWM Control | HI o 20 - 5.0 \4 Duty on )
Voltage Lo |VEPWM 0 | — | 08 | V |Dutyoff
Error Signal ERR - — — - — Abnormal: Open
collector
VBL Rising Time Trl - 20 - - ms 10%-90% VL
Control Signal Rising Time Tr - — — 100 ms
Control Signal Falling Time Tf - — — 100 ms
PWM Signal Rising Time TPWMR - — — 50 us
PWM Signal Falling Time TPWMF - — — 50 us
Input Impedance Rin - 1 — — MQ
PWM Delay Time TPWM - 100 — — ms
Ton - 300 - - ms
BLON Delay Time
Ton] - 300 - - ms
BLON Off Time Toff - 300 — — ms

Note (1) The Dimming signal should be valid before backlight turns on by BLON signal. It is inhibited to change the external
PWM signal during backlight turn on period.
Note (2) The power sequence and control signal timing are shown in the Fig.1. For a certain reason, the converter has a
possibility to be damaged with wrong power sequence and control signal timing.
Note (3) While system is turned ON or OFF, the power sequences must follow as below descriptions:
Turn ON sequence: VBL — PWM signal — BLON
Turn OFF sequence: BLOFF — PWM signal — VBL
Note (4) When converter protective function is triggered, ERR will output open collector status. (Fig.2)
Note (5) The EPWM interface that inserts a pull up resistor to 5V in Max Duty (100%), please refers to Fig.3.
Note (6) EPWM signal have to input available frequency range.

Version 1.1 13 Date : Dec. 4, 2024
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<+Tonl

—>i f— Backlight on duration —i i¢—
Tr Tf

Ext. Dimming Function

4— TPWMR —bii—
210V [ [ ] TPWMF
20V T
0 e = —————————— Floating ———
!
TPwm
AP <
Vw { \

External External

PWM PWM Duty

Period

100%
Fig. 1
|
- SV +/- 5%
ERR FPin -
DL, SRR 1K ohm CDIIT\:;..I ter
P 0
| ide Side 10K0)
|
| = ey 1 P G Dimming
| FPWM e
I ﬂ“—:}» S o
|
|
| F17 1
Fig. 2 Fig. 3
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4. INTERFACE PIN CONNECTION
4.1 TFT LCD MODULE
CNX11 Connector Pin Assignment: [187059-51221 (P-Two), WF23-402-5133(FCN)]

Pin Name Description Note
1 NC No connection
2 NC No connection
3 NC No connection ()
4 NC No connection
5 NC No connection
6 NC No connection
7 SELLVDS LVDS data format Selection 3)@)
8 NC No Connection
9 NC No Connection (2)
10 NC No connection
11 GND Ground
12 ORX0- Odd pixel Negative LVDS differential data input. Channel 0
13 ORXO0+ Odd pixel Positive LVDS differential data input. Channel 0
14 ORX1- Odd pixel Negative LVDS differential data input. Channel 1 )
15 ORX1+ Odd pixel Positive LVDS differential data input. Channel 1
16 ORX2- Odd pixel Negative LVDS differential data input. Channel 2
17 ORX2+ Odd pixel Positive LVDS differential data input. Channel 2
18 GND Ground
19 OCLK- Odd pixel Negative LVDS differential clock input. )
20 OCLK+  |Odd pixel Positive LVDS differential clock input.
21 GND Ground
22 ORX3- Odd pixel Negative LVDS differential data input. Channel 3 )
23 ORX3+ Odd pixel Positive LVDS differential data input. Channel 3
24 N.C. No Connection
25 N.C. No Connection
26 N.C. No Connection @
27 N.C. No Connection
28 ERXO0- Even pixel Negative LVDS differential data input. Channel 0
29 ERX0+ Even pixel Positive LVDS differential data input. Channel 0
30 ERX1- Even pixel Negative LVDS differential data input. Channel 1 )
31 ERX1+ Even pixel Positive LVDS differential data input. Channel 1
32 ERX2- Even pixel Negative LVDS differential data input. Channel 2
33 ERX2+ Even pixel Positive LVDS differential data input. Channel 2
34 GND Ground
35 ECLK- Even pixel Negative LVDS differential clock input )
36 ECLK+ Even pixel Positive LVDS differential clock input
37 GND Ground
Version 1.1 15 Date : Dec. 4, 2024
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38 ERX3- Even pixel Negative LVDS differential data input. Channel 3 o)
39 ERX3+ Even pixel Positive LVDS differential data input. Channel 3

40 N.C. No Connection

41 N.C. No Connection )
42 N.C. No Connection

43 N.C. No Connection

44 GND Ground

45 GND Ground

46 GND Ground

47 N.C. No Connection 2
48 vCC Power input (+12V)

49 vCC Power input (+12V)

50 VCC Power input (+12V)

51 vCC Power input (+12V)

Note (1) LVDS connector pin order is defined as below.

4

PCB X+C

LVDS Connector

Pin 1

Pin 51

Note (2) Reserved for internal use. Please leave it open.

Note (3) Connect to Open or +3.3V: VESA Format, connect to GND: JEIDA Format.

Version 1.1

SELLVDS Mode
H(default) VESA
L JEIDA

L : Connect to GND, H : Connect to Open or +3.3V

16

The copyright belongs to InnoLux. Any unauthorized use is prohibited

Date :

Dec. 4, 2024



INnoLux

HEILEBRIDBRAE]

PRODUCT SPECIFICATION

Note (4) Interface optional pin has internal scheme as following diagram. Customer should keep the interface voltage level

requirement which including panel board loading as below.

System Board

Vu> Vi
Vi<V

Interface Voltage Level

3.3V
Panel Board
>16K ohn
1K ohmr
 —
L
IC

Note (5) Two pixel data send into the module for every clock cycle. The first pixel of the frame is odd pixel and the second

pixel is even pixel.

Note (6) LVDS connector mating dimension range request is 0.93mm~1.0mm as below. (Lock type)

LVDS connector Recommend Mating FFC drawing as below.

WIRE HARNESS:0.93~1.0mm
FFC CABLE:0.95~1.01mm

0.95%£ 0.05
0.65%0.12
0.15+3.%8

o

d SECTION A—A p
A SCALE 9:1
H - _ - (3) H
.. Tttt e .,
L - - - - ']

. (2) A t
| DIM1 DIM2 1
I 41P| 20.0%0.15 | 27.65% 0.08

A 51P| 25.0£0.15 | 32.65%0.08 I

Version 1.1 17 Date : Dec. 4, 2024
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4.2 BACKLIGHT UNIT
4.2.1 LIGHT BAR UNIT

PRODUCT SPECIFICATION

The pin configuration for the housing and lead wire is shown in the table below.
CNVO03 Connector Pin Assignment: [WM13-412-163N (FCN) & CI1416M1HRM-NH (CVILUX)]

Pin Ne | Symbol Feature
1
2
3
4
s VLED+ | Positive of LED String
6
7
8
9 N9
10 N10
11 N11
12 N12
1 ND3 Negative of LED String
14 N14
15 N15
16 N16

Note (1) Light Bar Input connector pin order defined as follows

Version 1.1

Pinl Pin16

Input Connector

18
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PRODUCT SPECIFICATION

CNVO06 Connector Pin Assignment: [WM13-412-163N (FCN) & CI1416M1HRM-NH (CVILUX)]

Pin Ne | Symbol Feature
1
2
3
4
s VLED+ | Positive of LED String
6
7
8
9 N1
10 N2
11 N3
12 N4
1 N Negative of LED String
14 No6
15 N7
16 N8

Note (1) Light Bar Input connector pin order defined as follows
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4.2.2 CONVERTER UNIT

CNVO01 Connector Pin Assignment: [CI0114M1HRO-LA (CvilLux) , JH2-D4-143N (FCN)]
Matting connector : [JST PHR-14]

PRODUCT SPECIFICATION

Pin No. Symbol Feature
1
2
3 VBL +24V
4
5
6
7
8 GND GND
9
10
11 ERR Normal (GND) ; Abnormal (Open collector)
12 BLON BL ON/OFF
13 NC NC
14 E PWM External PWM Control

Note (1) The pin14 must be connected to EPWM simultaneously.

Note (2) If Pin14 is open, E_PWM is 100% duty.

Note (3) Input connector pin order defined as follows
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PRODUCT SPECIFICATION

CNVO02 Connector Pin Assignment: [CI0112M1HRO-LA (CvilLux) , JH2-D4-123N (FCN)]
Pin No. Symbol Feature

1
2
3 VBL +24V
4
5
6
7
8 GND GND
9
10
11 NC NC
12 NC NC

Version 1.1
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4.3 LVDS INTERFACE
VESA Format : SELLVDS = H or Open

Current cycle

A 4

ORXOL >< X >< X RrRs X rRa X Rz X Rz X Rl X RO >|< ><
omcs WX XA XA A
ORX2+ >< X X pE X vs X Hs X B5s X B4 X B3 X B2 >|< ><
ORX3#+ >< X XRSVDX B7 X Bs X X X r7 X re X ><
ERXOL >< X X X rs X ra X rR3 X Rz X R1 X RO >|< ><
e e C D G G D G e
ERX2+ >< X X pE X vs X' Hs X Bs X B4 X B3 X B2 >|< ><
ERX3+ >< X XRSVDX B7 X B6 X X X r7 X rRe X ><

JEIDA Format : SELLVDS=L

Current cycle

4
A 4

OR_XOi >< X >|< X R7 XrRe X Rs X Ra X R3 X R2 >|< ><
ORX1+ >< >< >|< B3 >< B2 >< >< >< >< >< >|< ><
ORX2+ >< X >|< DE X vs X Hs X B7 X B6 X B5 X B4 >|< ><
ORX3+ >< X XrsvoX B1 X BO X X X rt X ro X ><
ERXO% >< >< >|< >< R7 >< R6 >< R5 >< R4 >< R3 >< R2 >|< ><
ERX1+ >< >< >|< B3 >< B2 >< >< >< >< >< >|< ><
ERX2+ >< X >|< DE X vs X Hs X B7 X B6 X B5 X B4 >|< ><
ERX3+ >< X XrsvoX B1 X BO X X X r1t X ro X ><
RO~R7 Pixel R Data (7; MSB, 0; LSB) DE Data enable signal
GO0~G7 Pixel G Data (7; MSB, 0; LSB) DCLK Data clock signal

B0~B7 Pixel B Data (7; MSB, 0; LSB)

Note (1) RSVD (reserved) pins on the transmitter shall be “H” or “L”.

Version 1.1 22 Date : Dec. 4, 2024

The copyright belongs to InnoLux. Any unauthorized use is prohibited



INNOLuX PRODUCT SPECIFICATION

HEILEBRIDBRAE]

4.4 COLOR DATA INPUT ASSIGNMENT
The brightness of each primary color (red, green and blue) is based on the 8-bit gray scale data input for the color.

The higher the binary input, the brighter the color. The table below provides the assignment of the color versus

data input.
Data Signal
Color Red Green Blue
R7|R6|R5|R4|R3 |R2|R1|RO|G7|G6|G5|G4|G3|G2|G1|GO|B7|B6|B5|B4|B3|B2|B1|B0
Black ojojojojojojojojojojojojojojojojojojojojojoyjojo
Red 1{1]1j1f{1j1fj1y1jojojojojojojojojojojojojojojojo
Green ojojojojojojofjofjryrjrjrjrjrjrj1jojojojojojojojo
Basic |Blue ojojojojojojojojojojojojojojojofqryryrfrjryryaye
Colors|Cyan ojojojojojojofjofrfrjryrjrjryrjrqrprjrfrjryry1y1
Magenta 1j1j1j1j1j1j1j1jojojojojojojojojrjrjrjrjryajrjn
Yellow 11111112 jrjrjrj1g1j1j1j1jojojojojojojojo
White I I T v O I O O v I O O T A I O v I O I O I O O I
Red (0)/ Dark |0JOjJOjO]JOJO]JOjOjoOo]jOojOojOjO]JOjO]jO]JOjO]jO]JOjO]O]O]O
Red (1) ojojojojojojofrjojojojojojojojojojojojojojojojo
Red (2) ojojojojojoj1jojojojojojojojojojojojojojojojojo
Gray
Scale .
Of '
Red Red (253 1{1]1j1f{1j1joj1jojojojojojojojojojojojojojojojo
Red (254) 1{1]1j1f{1j1j1jo0jojojojojojojojojojojojojojojojo
Red (255) 1{1]1j1f{1j1fj1y1jojojojojojojojojojojojojojojojo
Green (0) / Darkj 0O JOJOJO]JO|JO]OjJO|O]jOJOjOjOJOjO]jJO]JOjO]jO]JOjO]O]O]O
Green (1) ojojojojojojojojojojojojojojojryjojojojojojojojo
Gray Green (2 ojojojojojojojojojojojojojojrjojojojojojojojojo
Scale .
Of '
Green Green (253) ojojojojojojofjojryrjrjrjrjrjoj1jojojojojojojojo
Green (254) ojojojojojojofjogjryrjrjrjrjrjrjojojojojojojojojo
Green (255) ojojojojojojofjofjryrjrjrjrjrjrj1jojojojojojojojo
Blue (0) / Dark |OJOJOjJO]JO|JO]JOjJO|oO]jOjOjOjO]JOjO]jO]JOjO]jO]JOjO]O]O]O
Blue (1) ojojojojojojojojojojojojojojojojojojojojojojojl1
Blue (2) ojojojojojojojojojojojojojojojojojojojojojoqjrjo
Gray
Scale
Of ' '
Blue Blue (253) ojofojojotjojojotjojojojojojofjojojrfrjryjryryj1yo
Blue (254) ojojfojojojojojojojojojojojojojofrjryrjry1y1j1yo
Blue (255) ojojfojojojojojojojojojojofjojojofrjryrjry1y1j1
Note (1) 0: Low Level Voltage, 1: High Level Voltage
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5. INTERFACE TIMING

5.1 INPUT SIGNAL TIMING SPECIFICATIONS

PRODUCT SPECIFICATION

The input signal timing specifications are shown as the following table and timing diagram.

Signal Item Symbol Min. Typ. Max. Unit Note
Feikin
Frequency 60 74.25 80 MHz
(=1/TC)
Input cycle to
P y Tra — — 200 ps 3)
LVDS cycle jitter
Receiver Spread spectrum
) Felkin_mod |  Feikin-2% — Fokint2% MHz
Clock modulation range
Spread spectrum (4)
modulation Fsom — — 200 KHz
frequency
LVDS
) Receiver Skew
Receiver ) Trsxm -400 — 400 ps (5)
Margin
Data
Fis 47 50 53 Hz
Frame Rate
Frs 57 60 63 Hz
Horizontal Frequency Fh 453 67.5 71.3 KHz
Vertical Total Tv 1100 1125 1480 Th Tv=Tvd+Tvb
Active .
) Display Tvd 1080 1080 1080 Th
Display
Term Blank Tvb 20 45 400 Th
Horizontal Total Th 1030 1100 1325 Tc Th=Thd+Thb
Active ]
. Display Thd 960 960 960 Tc
Display
Term Blank Thb 70 140 365 Tc

Note (1) Please make sure the range of frame rate has follow the below equation :
Fclkin(max) = Fr6 X Tv X Th
Fr5 > Tv )X Th = Fclkin(min)
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Note (2) This module is operated in DE only mode and please follow the input signal timing diagram as below :

A

Tvb

LIA

A

71‘
e

.........

....
o .,

Y

ox =]
1011 O kT ATy

(LU

A

Thb

Tc
—>| |<7 Thd

A 4

DE

4

DATA < Valid Displav Data (960 clocks)

Note (3) The input clock cycle-to-cycle jitter is defined as below figures. Trcl=| T1- T |

T,=T+200ps To=T1£200ps

le— 1t —ple— —>le— —»

jitter Jitter

Note (4) The SSCG (Spread spectrum clock generator) is defined as below figures.

A
>
F clkin_mod(max)
F clkin >
F clkin_mod(min)
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Note (5) The LVDS timing diagram and the receiver skew margin is defined and shown in following figure.

Tc

1
«

RXCLK+/-

; \

DR ___\________!!

e XXX XXX XX
—>
TrskMm
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5.2 POWER ON/OFF SEQUENCE
(Ta=25+2°C)

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

below.
o.9ch/._ _-\ingc ﬁ
o 0.1vce C 0dVee
0.5=T1=10ms —p| Ti1|4— —p| T3 (€
0=<T2<200ms
100ms=T3
500ms <T4 | |72 le— . T
X' X
1 / [
LVDS Signals ov vy
Power On Power Off
T7 —» |€— —» (€«— Ts
Option Signals o
(SELLVDS)

50% 50%
OFF ON OFF

Backlight (Recommended)
500ms =T5
100ms =T6

Vce

Vee(typ) x0.85 - M_{___.

ov

Note (1) The supply voltage of the external system tor the module input should follow the definition of Vcc.
Note (2) Apply the LED voltage within the LCD operation range. When the backlight turns on before the LCD operation or
the LCD turns off before the backlight turns off, the display may momentarily become abnormal screen.
Note (3) In case of VCC is in off level, please keep the level of input signals on the low or high impedance.
If T2<0, that maybe cause electrical overstress failure.
Note (4) T4 should be measured after the module has been fully discharged between power off and on period.
Note (5) Interface signal shall not be kept at high impedance when the power is on.

Note (6) Vce must decay smoothly when power-off.
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6. OPTICAL CHARACTERISTICS

6.1 TEST CONDITIONS
Item Symbol Value Unit
Ambient Temperature Ta 25+2 °C
Ambient Humidity Ha 50+10 %RH
Supply Voltage vCC 12+1.2 \%
Input Signal According to typical value in "3. ELECTRICAL CHARACTERISTICS"
Vertical Frame Rate Fr 60 Hz

The LCD module should be stabilized at given temperature for 1 hour to avoid abrupt temperature change

during measuring in a windless room.

/.CD Module
— LCD Panel

CS - 2000
Field of View =1°
- Light Shield Room
200 mm (Ambient Luminance < 2 lux)
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6.2 OPTICAL SPECIFICATIONS
The relative measurement methods of optical characteristics are shown in 6.2. The following items should be

measured under the test conditions described in 6.1 and stable environment shown in 6.1.

Item Symbol Condition Min. | Typ. | Max. | Unit Note
Contrast Ratio CR 3500 5000 - - )
Response Time Gray to gray 11 22 ms 3)
Center Luminance of White Lc 1600 | 2000 - cd/m?2 (4)
White Variation SW 1.3 - (6)
Cross Talk CT - 4 % (5)
Rx (0.636) -
Red —(° =()°
Ry GX—O ’ GY =0 (0336) _
Gx Viewing angle at (0.311) j
Green normal direction
Gy Typ.- (0.611) Typ.+ -
Color Bx 0.03 |(0.153)| 0.03 -
Blue
Chromaticity By (0.055) -
Wx 0.280 -
White
Wy 0.290 -
Correlated color temperature - 10000 - K
Color Gamut CG. - 72 - % NTSC
Oxt 80 89 -
Horizontal
Viewing Ox- 80 89 -
CR>10 Deg. (1)
Angle Oy+ 80 89 -
Vertical
Ov- 80 89 -
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Note (1) Definition of Viewing Angle (6x, 0y) :

Viewing angles are measured by Autronic Conoscope Cono-80 (or Eldim EZ-Contrast 160R).

Normal
Ox =0y =Q°

12 o'clock
direction

6 o’clock
Oy- = 90°

~

y- X+ Oxe = 90°
Note (2) Definition of Contrast Ratio (CR) :
The contrast ratio can be calculated by the following expression.

Surface Luminance of L255

Contrast Ratio (CR) = Surface Luminance of LO
L255: Luminance of gray level 255
L 0: Luminance of gray level 0

CR =CR (5), where CR (X) is corresponding to the Contrast Ratio of the point X at the figure in Note (6).

Note (3) Definition of Gray-to-Gray Switching Time :

A
100% y
90%
Optical
Response
10%
D — ‘
<> Time
Gray to gray Gray to gray
switching time switching time

The driving signal means the signal of gray level 0, 31, 63, 95, 127, 159, 191, 223 and 255.
Gray to gray average time means the average switching time of gray level 0, 31, 63, 95, 127, 159, 191, 223 and 255 to

each other.
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Note (4) Definition of Luminance of White (Lc, Lave) :
Measure the luminance of gray level 255 at center point and 5 points

LC =L (5), where L (X) is corresponding to the luminance of the point X at the figure in Note (6).

Note (5) Definition of Cross Talk (CT) :
CT=|YB-YA |/ YAx100 (%)
Where:
Ya = Luminance of measured location without gray level 255 pattern (cd/m?2)
Yp = Luminance of measured location with gray level 255 pattern (cd/m?2)

Active Area Active Area
(0,0) 0,0)

Gray 255 ()

LW/2) Ya, r(7C

(D, W) OW)

Note (6) Definition of White Variation (3W) :
Measure the luminance of gray level 255 at 5 points
Maximum [L (1),L (2),L (3),L (4),L (5)]

SW =
Minimum [L (1),L (2),L (3),L (4),L (5)]

Horizontal Line

\

A

Vertical Line
W

I

|

I

I

I

|

I
_I_

I

|

|
< o
n e
-3
-
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7. PRECAUTIONS
7.1 SAFETY PRECAUTIONS
To optimize the lifetime and functions of PID SET, operating conditions should be followed as below
[1] Normal operating condition
[1.1] Well-ventilated place is suggested to set up PID Set and system.
[1.2] Display pattern: regular switched patterns or moving pictures.
[2] Operation usage to protect against image sticking due to long-term static display.
[2.1] Liquid Crystal refresh time is required. Cycling display between 5 minutes’ information
(static)display and 10 seconds” moving image.
[2.2] Periodical display contents should be changed from static image to moving picture.
[2.2.1] Different background and image colors changed respectively, and changed colors periodically.
[2.2.2] Background and image with large different luminance displayed at the same time should
be avoided.
[2.2.3] Periodical power-off the system for a while or screen saver is needed after long-term static display.
[2.2.4] Moving picture or black pattern is strongly recommended for screen saver.
[3] The startup voltage of a Backlight may cause an electrical shock while assembling with the converter.
Do not disassemble the module or insert anything into the Backlight unit.

[4] Do not connect or disconnect the module in the “Power On” condition.

[5] Do not exceed the absolute maximum rating value. (supply voltage variation, input voltage variation,
variation in part contents and environmental temperature...) Otherwise the module may be damaged.

[6] 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.

[7] Product reliability and functions are only guaranteed when the product is used under right operation usages.
If product will be used in extreme conditions, especially combining severe conditions such as high
temperature/ humidity, display stationary patterns, or long operation time etc..., it is strongly recommended
to contact INX for field application engineering advice. Otherwise, the panel may be damaged and its
reliability and function may not be guaranteed. Extreme conditions are commonly found at airports, transit
stations, banks, stock market and full outdoor display.

[8] LCD system is required to place in well-ventilated environment. Adapting active cooling system is highly
recommended.

[9] Module should be turned clockwise (regular front view perspective) when used in portrait mode.

7.2 PRECAUTIONS FOR STRONG LIGHT EXPOSURE
[1] Strong light exposure causes degradation of polarizer and color filter. Since the product design is not
protected by an ultra-violet ray filter, the deterioration of the polarizer due to sun exposure or water

drenching is not guarantee.
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7.3 SAFETY STANDARDS
The LCD module should be certified with safety regulations as follows:

Regulatory Item Standard

UL |UL 62368-1, 3rd Edition, 2021-10-22

Audio/video, Information and
cUL |CAN/CSA C22.2 No. 62368-1:19, 3rd Edition, 2021-10-22

Communication Technology
IEC 62368-1:2018
Equipment CB
EN IEC 62368-1:2020+A11:2020

If the module displays the same pattern for a long period of time, the phenomenon of image sticking may be occurred.
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8. DEFINITION OF LABELS
8.1 MODULE LABEL

The barcode nameplate is pasted on each module as illustration, and its definitions are as following explanation.

InnolLux c“us

S320H]J]-T03 Rev. XX MADE IN CHINA

LEOO(CAPG/CANOIVIRO)

XXXXXXXYMDLNNNN

RoHS

(a) Model Name: S320H]JJ-T03
(b) Revision: Rev. XX, for example: A0, Al... B1, B2... or C1, C2...etc.
(c) SerialID:éZ)_(ﬁ?(_)i)ﬁYMDLNNNN

I— Serial No.

Product Line

Year, Month, Date

INX Internal Use

INX Internal Use

Revision

INX Internal Use

Serial ID includes the information as below:
(a) Manufactured Date: Year: 0~9, for 2010~2019
Month: 1~9, A~C, for Jan. ~ Dec.
Day: 1~9, A~Y, for 1st to 31¢t, exclude IO, and U.
(b) Revision Code: Cover all the change
(c) Serial No.: Manufacturing sequence of product

(d) ProductLine: 1 — Linel, 2 — Line 2, ...etc.
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8.2 CARTON LABEL

The barcode nameplate is pasted on each box as illustration, and its definitions are as following explanation.

INNOLUX
|

PO. NO.

Part ID.

Model Name __S320HJJ-T03 Rev. XX

Carton ID. | II]IM' “H Quantities ___

XXXXXXXXXXXXXX

Made In Taiwan (Made In China) ROHS

Model Name: S320H]J-T03
Carton ID: X X X XX XXYMD XXX X

— INX Internal Use

Year, Month, Date

INX Internal Use

Revision

INX Internal Use

Serial ID includes the information as below :
Manufactured Date:
Year: 2010=0, 2011=1, 2012=2.. .etc.
Month: 1~9, A~C, for Jan. ~ Dec.
Day: 1~9, A~Y, for 1st to 31st, exclude I,O, and U.

Revision Code: Cover all the change
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9. PACKAGING
9.1 PACKAGING SPECIFICATIONS

(1) 8LCD TV modules / 1 Box
(2) Box dimensions : 830(L) X 565 (W) X 531 (H)
(3) Weight: approximately 42 Kg (8 modules per box)
9.2 PACKAGING METHOD
Packaging method is shown in following figures

: (1) Carton dimensions: 830(L)x565(W)x531(H)mm
Packing 5} 3'pIb Mod / Carton

X Board Upward

v
LCD Module %
E / - 1
i

- 2Hele_pL Bag - ;
o~

Panel Pratect Flim

Anti-Static Bag =1
M OPP_Tape*3
/ 1ield AL Beg
e
! %r/ Anti-Static Bag
%l
AL Bag — —

Corner Protector
(L =600t = 3mm) Corner Protector

(L =800t = 3mm)

Corner Protector
L =600t = 3mm) Corner Pratector

(L = 800t = 3mm) /- PE Sheet (i)

HEREE
(8~10em) PE Sheet (Wil
—_—
—— WP e, et
F|\m>\ - Pallet . - Pallet
(L1150°W 850*H143mm) Film 0w 850" 143mm)
: : Sea / Land Transportation i
Air Transportation 0tHQ P Sea / Land Transportation
LA Layers) TR+ Layers) (40ft Container)
L THER(2+1 Layers)
PP Belt
— PPBelt Corner Protector §
Comer Protector — I (L= 600t = 3mm) CL“[“&’); e PP Belt
(L=600t=3mm) /7 N Comer Protector (L=800¢ = 3mm) Corner Protector
/ RN L-800t-3mm) 7 )4 (L =600t = 3mm) Corner Protector
// \( =80t A L =800t = 3mm)
< 7N /PESheet (@) L3S 758
X . TR S N
S \ . ISP
o / 2 e PE Sheet () \‘0/’/}1
AN/ Vi . ‘ WLl |"" PE Sheet ()
il N Film N R ’d
\ ! I'."" ((Lorngf{ole;tor)
\ LAt =534t ="Tmm,
Comer Protector \\_ N 'if‘ \
A (L=1065t = 7mm) ' Corner Protector i | Corner Protector
) Film (L= 1065.¢ = Tmm) iim ) (L= 1065t = 7mm)
L« N
Fim /ST e T Pallet Palet
(L1150°W 850*H143mm) (L1150 WB50°H143mm) (L150°WBS0*H143mm)
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9.3 UN-PACKAGING METHOD

Put in protective tools
( provide by customer-self )

Cut PP belt
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FORTEC

GROUP

Our company network supports you worldwide with offices in Germany, Austria, Switzerland, the UK and the USA. For

more information please contact:

FORTEC

GROUP

FORTEC Elektronik AG | Augsburger StralRe 2b | 82110 Germering
+49 89 894450-0
info@fortecag.de | www.fortecag.de

FORTEC

INTEGRATED

FORTEC Integrated GmbH | Augsburger Stral3e 2b | 82110 Germering
+49 89 894363-0
info@fortec-integrated.de | www.fortec-integrated.de

FORTEC

EGYPT

FORTEC Electronic Design and Solution Egypt SMLC | Linx Business Park
Unit B318 | Smart Village | Giza Governorate
info@fortec-integrated.de | www.fortec-integrated.de

FORTEC

CZECH REPUBLIC

FORTEC Czech Republic s.r.o. | Pratelstvi 275 | 330 02 Dysina
+49 89 894363-0
info@fortec.cz | www.fortec.cz

FORTEC

SWITZERLAND

FORTEC Switzerland AG | BahnhofstraBe 3 | 5436 Wiirenlos
+471 44 7446111
info@fortec.ch | www fortec.ch

FORTEC

POWER

FORTEC Power GmbH | Lise-Meitner-StraBe 3 | 64560 Riedstadt
+49 6158 8285-0
weborder@fortec-power.de | www.fortec-power.de

Autronic Steuer- und Regeltechnik GmbH | Siemensstrale 17
74343 Sachsenheim

+49 7147 24-0

vertrieb@autronic.de | www.autronic.de

FORTEC

UNITED STATES

FORTEC United States, Corp. | 87 Raynor Avenue Unit 1 | Ronkonkoma
NY | 11779 | +1 6315804360
info@fortec.us | www.fortec.us

FORTEC

UNITED KINGDOM

FORTEC Technology UK Ltd. | Osprey House | 1 Osprey Court
Hinchingbrooke Business Park | Huntingdon | Cambridgeshire | PE29 6FN
+44 1480 411600

info@fortec.uk | www.fortec.uk
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