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1.0 General Specification

Parameter Specification Unit Remarks
Active area 597.888(H) X 112.104(V) mm
Number of pixels 1920(H) X 360(V) pixels
Pixel pitch 0.3114(H) X 0.3114(V) mm
Pixel arrangement RGB Vertical stripe
Display colors 16.7M colors
Display mode Normally Black
Dimensional outline 612.7(H) X 132.1(V) X 8.4(B) mm Detail refer to drawing
Weight 1350(typ.) g
Bezel width (L/R/U/D) 6/6/11/6 mm
Surface Treatment Haze 25%
Back-light Up edge side, 1- LED Light bar




2.0 Absolute Maximum Ratings

The following 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

[VSS=GND=0V]

listed in Table.
Symbol Min. Max. Unit Remarks
Parameter
Power Supply Voltage Voo -03 5.5 \Y
Logic Supply Voltage Vin VSS-0.3 Vppt0.3 Vv Ta=25"C
LED Channel Current g, - 85 mA
Operating Temperature Top 0 +50 T 1)
Storage Temperature T -20 +60 C 1)

Note : 1) Temperature and relative humidity range are shown in the figure below.

Wet bulb temperature should be 39 °C max. and no condensation of water.
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3.0 Electrical Specifications
3.1  Electrical Specifications

[Ta=25+2 C]

Parameter Min. Typ. Max. Unit Remarks
Power Supply Voltage Voo 4.5 5.0 5.5 Vv
Notel
Power Supply Current loo - 600 800 mA
In-Rush Current lrush - 2 3 A Note 2
Permissible Input Ripple Voltage Vie - - 300 mV Notel,3
\H/‘i)glral_geevel Differential Input Threshold v,, ) ) +100 mv
Tresodvoltage o e ™
Differential input voltage [Vip | 200 - 600 mV
Differential input common mode voltage Vem 1.0 1.2 1.5 x:[‘:-ll(())%:\\\//’
LED Channel Voltage \'A 50.4 54 55.8 \Y
LED Channel Current I - 30 40 mA
LED Lifetime 30,000 - - Hrs
Py - 3.0 4.0 W @60Hz
Power Consumption Pg, - 81 11.2 w
Piotal - 11.1 15.2 W

Notes : 1. The supply voltage is measured and specified at the interface connector of LCM.

The current draw and power consumption specified is for VDD=5.0V, Frame rate=60Hz and Clock
frequency = 75.4MHz. Test Pattern of power supply current

a) Typ: Color Test
b) Max: Skip Sub Pixel

a) b)
2.Duration of rush current is about 2 ms and rising time of VDD is 520 us & 20 %
3.Ripple Voltage should be covered by Input voltage Spec.

4. Calculated value for reference (V. X 1) X 5(channel) excluding driver loss. (LED Light bar: 18S5P)



3.2 Backlight Unit

Parameter Min. Typ. Max. Unit Remarks
LED nght Bar Input Voltage Per VPIN 504 54 558 v Duty 100%
Input Pin
LED nght Bar Input Current Per IPIN i 30 40 mA Notel2,
Input Pin
LED Power Consumption Pa. - 8.1 11.2 W Note 3
LED Life-Time - 30,000 - Hrs Note 4

LED bar consists of 90LED packages,5strings(parallel)*18packages(serial)

Note1: There are one light bar ,and the specified current is input LED chip 100% duty current
Note2: The sense current of each input pin is 30mA

Note3: PBL=5 Input pins*VPIN X |PIN

Note4: The lifetime is determined as the time at which luminance of LED become 50% of the initial

brightness or not normal lighting at IPIN=30mA on condition of continuous operating at 25
£2C



4.0 Optical Specification

4.1 Optical Specifications

[VDD = 5.0V, Frame rate = 60Hz, Clock = 75.4MHz, lg, =150 mA, Ta=25*2 C]

Parameter Symbol Condition Min. Typ. Max. Unit Remark
[CH 85 89 - Deg.
Horizontal
[CH 85 89 - Deg.
Viewing Angle range CR>10 Note 1
2% 85 89 - Deg.
Vertical
Qg 85 89 - Deg.
Luminance Contrast ratio CR 900 1200 - Note 2
Luminance of White Y, 250 300 - cd/m? Note 3
White luminance uniformity AY 75 80 - % Note 4
W, 0.285 0.315 0.345
White
W, 0.301 0.331 0.361
R, 0=0° 0.615 0.645 0.675
Red (Center)
Ry Normal 0.311 0.341 0.371
Reproduction Viewing i
G Angl 0.295 0.325 0.355
of color X ngle Note 5
Green
G, 0.593 0.623 0.653
By, 0.114 0.144 0.174
Blue
B, 0.046 0.076 0.106
Color Gamut - 72 - %
Response TR Tr+Tf - 30 35 ms Note 6
Time




Note :

1. 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.

2. 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
CR = - . -
Luminance when displaying a black raster

3. Center Luminance of white is defined as 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.

4.  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).

5. 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.B1CA2000.

6. The electro-optical response time measurements shall be made 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 Tf.



5.0 Interface Connection.
5.1 Electrical Interface Connection

5.1.1LED Light Bar

-LED connector : CI1407M1VL0-NH manufactured by Entry

Pin No Symbol Description
1 IRLED1 LED current sense for stringl
2 IRLED2 LED current sense for string2
3 VLED LED power supply
4 VLED LED power supply
5 IRLED3 LED current sense for string3
6 IRLED4 LED current sense for stringd
7 IRLEDS LED current sense for string5




6.0 Interface Connection.
6.1 Electrical Interface Connection

® CN1 Module Side Connector : UJU1S100-300-C23 or Equivalent User
Side Connector : JAE FI-X30H or Equivalent
Pin No Symbol Function Remark
1 RXOO0- 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 RX02- Negative Transmission data of Pixel 2 (ODD)
6 RX02+ Positive Transmission data of Pixel 2 (ODD)
7 GND Power Ground
8 RXOC- Negative Transmission Clock (ODD)
9 RXOC+ Positive Transmission Clock (ODD)
10 RX03- Negative Transmission data of Pixel 3 (ODD)
11 RXO3+ PositiveTransmission data of Pixel 3 (ODD)
12 RXEO- Negative Transmission data of Pixel 0 (EVEN)
13 RXEO+ Positive Transmission data of Pixel O (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
25 CTL CTL_DVR for LCD manufacturer
26 CE CE_DVR for LCD manufacturer
27 NC Not connection
28 VDD1
29 VDD2 Power Supply:+5V
30 VDD3




6.2 LVDS Interface (Tx; THC63LVDF83A or Equivalent)
LVDS Interface

6.2.1

Transmitter Interface (CN11) Remark
Input
Signal Pin No. Pin No. System (Tx) TF_I;;‘)SD Pin No.
ORO 51
OR1 52
OR2 54
OR3 55 48 OuTO- RXO0- 1
OR4 56 47 OouTOo+ RXO0+ 2
OR5 3
0G0 4
0G1 6
0G2 7
0G3 11
0G4 12 46 OuUT1- RXO1- 3
0G5 14 45 OUT1+ RXO1+ 4
OBO 15
OB1 19
(0]
b 0OB2 20
D 0OB3 22
OB4 23
L OB5 24 42 ouT2- RX02- 5
v Hsync 27 41 ouT2+ RXO2+ 6
D Vsync 28
S DE 30
MCLK 31 40 CLK OUT- RXO CLK- 8
39 CLK OUT+ RXO CLK+ 9
OR6 50
OR7 2
0G6 8
0G7 10 38 OUT3- RX03- 10
RXO3+
0OB6 16 37 OUT3+ 11
OB7 18
RSVD 25




6.3 LVDS Interface (Tx; THC63LVDF83A or Equivalent)
LVDS Interface

6.3.1

Transmitter Interface (CN11) Remark
Input
Signal Pin No. Pin No. System (Tx) TF-I;-RL)SD Pin No.
ERO 51
ER1 52
ER2 54
ER3 55 48 ouTo- RXEO- 12
ER4 56 47 OouTO+ RXEO+ 13
ERS 3
EGO 4
EG1 6
EG2 7
EG3 11
EG4 12 46 OuT1- RXE1- 15
EG5 14 45 OUT1+ RXE1+ 16
EBO 15
E EB1 19
\Y EB2 20
E EB3 22
N EB4 23
EB5 24 42 OouT2- RXE2- 18
L Hsync 27 41 OouUT2+ RXE2+ 19
v Vsync 28
SD DE 30
MCLK 31 40 CLKOUT- CLK| RXE CLK- 20
39 OouT+ RXE CLK+ 21
ER6 50
ER7 2
EG6 8
EG7 10 38 OUT3- RXES- 22
EB6 16 37 OUT3+ RXE3+ 23
EB7 18
RSVD 25




7.0 Signal Timing Specification

24inch FHD MDL is operated by the DE only.

7.1

ltem Symbols Min Typ Max Unit
Frequency 1/Tc 61.93 74.32 92.90 MHz
Clock High Time Tch - 4/7 Tc -
Low Time Tcl - 3/7 Tc -
1091 1125 1149 lines
Frame Period Tv 50 60 75 Hz
20 16.67 13.33 ms
Vertical Display Period Tvd - 1080 - lines
One line Scanning Period Th 1060 1100 1200 clocks
Horizontal Display Period Thd - 960 - clocks
Frvmon(
F=85MH
it dockdarngs5c. | suaee | 10| 0| 0 | w
+200m
V)
FLvDEV(F
Maximum deviation of =\?I§=M1|._|22 3 ] 3 %
input clock during SSC \'/,VID=i

200mV)




7.2

LVDS Rx Interface Timing Parameter

The specification of the LVDS Rx interface timing parameter is shown in Table.

Item Symbol Min Typ Max Unit Remark
CLKIN Period tRCIP 10.60 13.25 20.00 nsec
Input Data O tRIP1 -04 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 tRIP5 3 XtRCIP/7-0.4 3 XtRCIP/7 3 XtRCIP/7+0.4 nsec
Input Data 4 tRIP4 4 XtRCIP/7-0.4 4 X tRCIP/7 4 X tRCIP/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 -
XX A AAADO
RXz +/-

*Z=0,1,2,3 RxCLK+

*\V/diff = (RXz+)-(RXz-), ... ,(RXCLK+)-(RXCLK-)




8.0 Signal Timing Waveforms of Interface Signal

8.1 Sync Timing Waveforms

8.1.1 Sync

Over 3 H-sync

H-Sync |

DE

8.1.1.1 Need over 3 H-sync during V-Sync Low
8.1.1.2Fix H-Sync width from V-Sync falling edge to firstrising edge

8.2 \Vertical Timing Waveforms
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8.3 Horizontal Timing Waveforms
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9.0 Input Signals, Basic Display Colors & Gray Scale of Colors
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10.0Power Sequence

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

A X
Power Supply —7 ]
oV —) [ NP
A S &

Interface Signal ¢_" ’H

ov

Back- light ov

® 0.5ms<sT1 < 10ms
® 0<T2< 50ms
® 0=<T3 < 50ms

® 1sec <T4

® 200ms < T5

® 200ms < T6
Notes:

1. When the power supply VDD is 0V, keep the level of input signals on
the low or keep high impedance.
2. Do notkeep the interface signal high impedance when power is on.
3. Back Light must be turn on after power for logic and interface signal are valid.
4. T7 decreases smoothly, there is none re-bouncing voltage.



11.0 Mechanical Characteristics
11.1 Dimensional Requirements

(located in Appendix) shows mechanical outlines for the model Other parameters are shown in
Table.

Parameter Specification Unit
Dimensional outline | 612.7(H) X 132.1(V) X 8.4(B) mm
Weight 1350(typ.) gram
Active area 597.888(H) X 112.104(V) mm
Pixel pitch 0.3114(H) X 0.3114(V) mm
Number of pixels 1920(H) X 360(V) (1 pixel =R + G + B dots) pixels
Back-light Up edge side 1-LED Light bar Type

10.2 Anti-Glare and Polarizer Hardness.

The surface of the LCD has an anti-glare coating to minimize reflection and a coating to reduce
scratching.



11.0 Reliability Test

The Reliability test items and its conditions are shown in below.

No Test Items Conditions
1 High temperature storage test Ta=60 C, 240 hrs
2 Low temperature storage test Ta=-20 "C, 240 hrs
3 High temperature & high humidity Ta =50 °C, 80%RH, 240hrs

operation test

4 High temperature operation test Ta=50 ‘C, 240hrs

5 Low temperature operation test Ta=0 C, 240hrs
6 Thermal shock Ta=-20 'C &> 60 °C (0.5 hr), 100 cycle
] ) Frequency 10~ 300 Hz, Sweep rate 30 min
7 Vibration te,St Gravity / AMP 1.5G
(non-operating)
Period X, Y, Z30 min
Gravity 50G
g | Shocktest Pulse width 11msec, half sine wave
(non-operating)
Direction £ X, £ Y, £ ZOnce for each
9 Electro-static discharge Air : 150 pF, 330Q, 15 KV
test (non-operating) Contact : 150 pF, 330Q, 8 KV

Operating: 0 to 15000ft , O to 40°

10 | Altitude test

Non Operating: 0 to 40000ft, -10 to 25°




12.0 Appendix

Figure 1. Measurement Set Up
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Figure 2. White Luminance and Uniformity Measurement Locations (9 points)
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Figure 3. Response Time Testing
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Figure 4. Cross Modulation Test Description
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Where: Y, = Initial luminance of measured area (cd/m?)
Yg = Subsequent luminance of measured area (cd/m?) The
location measured will be exactly the same in both patterns



13.0 Outline Dimensions

Figure 5. TFT-LCD Module Outline Dimensions (Front view)
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Figure 6. TFT-LCD Module Outline Dimensions (Rear view)
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