LCD-390-TRN CDS

Product Specification

Product Transparent Panel Kit
Model No.LCD-390-TRN
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1. GENERAL DESCRIPTION
1.1 FEATURES

CHARACTERISTICS ITEMS SPECIFICATIONS

Screen Diagonal [in] 38.5

Pixels [lines] 1920 x 1080

Active Area [mm] 853.92(H) x 480.33(V)

Sub-Pixel Pitch [mm] 0.17675(H) x 0.53025(V)

Pixel Arrangement RGB vertical stripe

Weight [g] TYP. 1280g

Physical Size [mm] 880.2(W) x 535.03(H) x 1.8(D) Typ.
Display Mode Transmissive mode / Normallly black
Contrast Ratio 3000:1 Typ.

(Typical value measure at CMI's module)
Glass thickness (Array / CF) [mm] |0.5/0.5

Viewing Angle (CR>20) +88/-88(H), +88/-88(V) Typ. (CR=20)
(Typical value measure at CMI's module)

Color Chromaticity * Please refer to “color chromaticity” on p.25
Cell Transparency [%] 5.8%
Polarizer Surface Treatment Anti-Glare coating (Haze 3.5%)

Hard Coating (3H)
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2. ABSOLUTE MAXIMUM RATINGS

2.1 ABSOLUTE RATINGS OF ENVIRONMENT

Value :
Item Symbol Min. Max. Unit Note
Storage Temperature Tst -20 +60 °C (1)
Operating Ambient Temperature Top 0 50 °C (1), (2)

Note (1) Temperature and relative humidity range is shown in the figure below.
(2) 90 %RH Max. (Ta = 40 °C).
(b) Wet-bulb temperature should be 39 °C Max. (Ta > 40 °C).
(c) No condensation.

Note (2) The maximum operating temperature is based on the test condition that the surface temperature of
display area is less than or equal to 65 °C with LCD module alone in a temperature controlled chamber.
Thermal management should be considered in final product design to prevent the surface temperature
of display area from being over 65 °C. The range of operating temperature may degrade in case of

improper thermal management in final product design.
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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.
2.3 ELECTRICAL ABSOLUTE RATINGS
2.3.1 ELECTRICAL ABSOLUTE RATINGS (OPEN CELL)

Value
Item Symbol Unit Note
Min. Max.
Power Supply Voltage VCC -0.3 135 Vv
1)
Logic Input Voltage VIN -0.3 3.6 V

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.
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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 lrusH — — 3.11 A (2)
White Pattern — 4.32 5.68 w
Power . .
Consumption Horizontal Stripe — 7.32 9.77 w
Black Pattern — 4.32 5.54 w
©)
White Pattern — 0.36 0.43 A
Power Supply . . _ _
Current Horizontal Stripe 0.61 0.73 A
Black Pattern — 0.36 0.42 A
Differential Input High -
Threshold Voltage Vv ¢ 300 mv
Differential Input Low -
Threshold Voltage Vivi #0 -100 mv
LVDS C I Vol V 1.0 1.2 14 Y (4)
interface ommon Input Voltage M . . .
leferenpal input voltage Vool 200 - 600 mv
(single-end)
Terminating Resistor R+ — 100 — ohm
Input High Threshold Voltage V4 2.7 — 3.3 \%
CMIS
interface
! Input Low Threshold Voltage Vi 0 —

Note (1) The module should be always operated within the above ranges.

Note (2) Measurement condition:
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+12V Vee
@) ol Si4485DY (LCD Module Input)
»
A 7O /
Fuse C3
1uF
R1
1k 1
@
VRI1
(Low to High) ) Cl
Control Signal —
R2 2N7002 T
SW 0.01uF
1k

Vcc rising time is 470us

Vcc

- 0.9Vcc

0.1Vce

GND
470us

Note (3) The specified power supply current is under the conditions at Vcc = 12 V, Ta = 25 £ 2 °C, f, = 60 Hz,

whereas a power dissipation check pattern below is displayed.



LCD-390-TRN CDS

a. White Pattern b. Black Pattern

Active Area Active Area

c. Horizontal Pattern

Jﬂ

T
i

Note (4) The LVDS input characteristics are as follows:

LVDS +

GND

—7

LVDS +-
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4. BLOCK DIAGRAM OF INTERFACE

4.1 TFT LCD MODULE

ERXO(+/-)
ERX1(+/-)
ERX2(+/-)
ERX3(+/-)
ECLK(+/-)

ORXO(+/-)
ORX1(+/-)
ORX2(+/-)
ORX3(+/-)
OCLK(+/-)

SELLVDS

Vce
GND

—»

—»

1useAINba 1o (NDO4‘DETG-007-£24M)

HOLO3INNOD LNdNI

TIMING
CONTROLLER

d3AIHA NVOS

TFT LCD PANEL
(1920x3x1080)

ﬁ

\ 4

DC/DC CONVERTER

Data Driver (mini-LVDS)

A
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5. INPUT TERMINAL PIN ASSIGNMENT
5.1 TFT LCD MODULE INPUT
CNF1 Connector Pin Assignment: (FI-RE51S-HF(JAE) or equivalent)

Pin Name Description Note
1 GND Ground

2 N.C. No Connection

3 N.C. No Connection

4 N.C. No Connection (2)
5 N.C. No Connection

6 N.C. No Connection

7 SELLVDS LVDS data format Selection (3)(4)
8 N.C. No Connection 2
9 N.C No Connection (2
10 N.C. No Connection 2
11 GND Ground

12 ERXO0- Even pixel Negative LVDS differential data input. Channel 0

13 ERXO0+ Even pixel Positive LVDS differential data input. Channel 0

14 ERX1- Even pixel Negative LVDS differential data input. Channel 1 5)
15 ERX1+ Even pixel Positive LVDS differential data input. Channel 1

16 ERX2- Even pixel Negative LVDS differential data input. Channel 2

17 ERX2+ Even pixel Positive LVDS differential data input. Channel 2

18 GND Ground

19 ECLK- Even pixel Negative LVDS differential clock input. 5)
20 ECLK+ Even pixel Positive LVDS differential clock input.

21 GND Ground

22 ERXS- Even pixel Negative LVDS differential data input. Channel 3 5)
23 ERX3+ Even pixel Positive LVDS differential data input. Channel 3

24 N.C. No Connection 2)
25 N.C. No Connection

26 GND Ground

27 GND Ground

28 ORXO0- Odd pixel Negative LVDS differential data input. Channel 0

29 ORXO0+ Odd pixel Positive LVDS differential data input. Channel 0

30 ORX1- Odd pixel Negative LVDS differential data input. Channel 1 5)
31 ORX1+ Odd pixel Positive LVDS differential data input. Channel 1

32 ORX2- Odd pixel Negative LVDS differential data input. Channel 2

33 ORX2+ Odd pixel Positive LVDS differential data input. Channel 2

34 GND Ground

35 OCLK- Odd pixel Negative LVDS differential clock input 5)
36 OCLK+ Odd pixel Positive LVDS differential clock input

37 GND Ground

38 ORX3- Odd pixel Negative LVDS differential data input. Channel 3 5)
39 ORX3+ Odd pixel Positive LVDS differential data input. Channel 3

40 N.C. No Connection )
41 N.C. No Connection

42 GND Ground

43 GND Ground

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 defined as follows
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PCB

v

Pin 1 Pin 51
LVDS connector

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

Note (3)
SELLVDS Mode
L JEIDA
H(default) VESA

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

Note (4) LVDS signal pin connected to the LCM side has the following diagram. R1 in the system side should be
less than 1K Ohm. (R1 < 1K Ohm)

Vee

R3 TCON
R1

T
Selector (pin7) > AM— M\ Sefting >

System side LCM side

System side
R1= 1k

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.
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Note (6) LVDS connector mating dimension range request is 0.93mm~1.0mm as follow:

PR —— 0 F ¢ A E P E
A .- Yy i A
, iy A A :

- 7
ﬂ\"l“%ﬁ‘l‘l‘i\'\ﬂn N
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5.2 BLOCK DIAGRAM OF INTERFACE

ERx0 + 10 RxOUT
F100pF
ERx0 - T IJ>_ ERO - ER7
510
EGD - EGT
ERx1+ AL EBO - EB7
ERx1 - %'EFQ> .
5100 DE
ERx2 + 5100
ERx2 - %9“3>~
5102
ERx3+ | | g
ERx3 - %E",j>—
510
+ 1
ECLK 5: g:I!'::ll:l Fl PLL
ECLK - ‘_fpcl>_
510
ORx0 + 510
ORx0 - %E'ﬂ>—
5101 QRD - ORT
ORx1+ =10 0GD - 0GT
ORx1 - %gpﬂ} oB0-oB7
510 ® DELK
ORx2 + 5100
ORx2 - 5?—£’£ﬂ> DCLK
i Timing
Controller
ORx3 + N\
ORx3 - ?—TFPQ>—
510
OCLK + |
T PLL LVDS Receiver
ocLk- | | F% :j> (MASTER)
540
LVDS INPUT
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ERO~ER7 Even pixel R data ORO~OR7 Odd pixel R data

EGO~EG7 Even pixel G data 0G0~0G7 Odd pixel G data

EBO~EB7 Even pixel B data OB0~OB7 Odd pixel B data
DE Data enable signal
DCLK Data clock signal

Note (1) The system must have the transmitter to drive the module.

Note (2) LVDS cable impedance shall be 50 ohms per signal line or about 100 ohms per twist-pair line when it is

used differentially.

Note (3) 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.
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5.3 LVDS INTERFACE

VESA Format : SELLVDS = H or Open

X
X
X
X
X
X

Current cycle

XDoE Xvs X hs XB5 X B4 X B3 X B2

Xco XRrRs X' ra XR3 X' Rz X Rl X RO

><DE ><vs ><HS ><BS ><B4 ><B3 ><Bz

>|< ><R5 ><R4 ><R3 ><R2 ><Rl ><RO
 EDEDEDED CDED
|

 EDEDEDED D

RXCLK+

ORX3t >< X XmsvbX B7 X B6 X o7 X o X R7 X Re X ><
ERX3t >< X XrsvoX B7 X B8 X o7 X o X RT X Rs X ><

ORX0* >< X
ORX1t >< X
ORX2t >< X
ERXOt >< X
ERX1+ >< ><
ERX2+ >< ><

JEIDA Format : SELLVDS = L

Current cycle

+

RXCLK

X
X
X
X
X

>|<DE Xvs X Hs X B7 X B6 X B5 X B4

><DE ><vs ><HS ><B7 ><BG ><|35 ><B4
ERX3+ >< X XrsvbX B1 X Bo X 1 X co X Rl X RO X ><

>|< X R7 X Re X RS X R4 X R3 X R2
>§ B3 X B2 X7 X0 X5 X X
X3+ >< X XrsvbX BL X Bo X 1 X co X Rl X R0 X ><
ERXOJ_r>< X >|< X RrR7 X Re X Rs X Ra X R3 ><R2>|< ><
KB XB2 X 67 X oo X5 X6t X

X0t >< X
X1+ >< ><
X2+ >< X
ERX1+ >< ><
ERX2+ >< X

o o o

o
o
o
o
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RO~R7: Pixel R Data (7; MSB, 0; LSB)
GO0~G7: Pixel G Data (7; MSB, 0; LSB)
BO~B7: Pixel B Data (7; MSB, 0; LSB)
DE: Data enable signal

DCLK : Data clock signal

Notes: (1) RSVD (reserved) pins on the transmitter shall be “H” or “L”.
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5.4 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.

QoooddHoOoHOOO - 000|000 - -0O0O00OHO - -+ O
fdoocoddHdodH0o00O - --000|000O - 00000 -+ - O
YoooddHOHOOO -+ 000|000 - - 000000 -
olflocoddHOHOOO -+ --O0O0O0|00O - - 000000 -
>
NfoocoddHOHO00O -+ - -0O0000O0 - 000000 - Al
POOOAdH1OHOOO -+ - 000|000 - 000|000 -+ -
CloooddHOHOOO -+ - 000|000 -+ - 000000 -
FloooddHdodHo0O - - 000|000 - 000000 ++ -
BlooHododdHoooO - --o00O0l0OHO - “Hodooo - -000O
JoodoHdodHooo - --o0000cO0H - --OAHOOO - coo
%5 |flcodo-do-ddHoocoo - --ooolcoco - “dd-dlooco - coo
clc
%,%%00101011000:..000000. A4 -Hooco - 000
p—
89%lcodo-doddo0oo - --0000c0O - dd-dlooco .---000
5
O |floodoHodHdlo0o0 000000 - --HAHOOO - OO0 O
flooHododdHoooO - --o000l0O0 O - A Hooo - --000
blooHodoHdHoOOO - --O0O0O0l0O0 O - " Hooo - --000
SloHooodddHoOHO - --HOHOO O - coolooco - --000
Fflodoocoodddlood - --OoddH|0O0 O - coolooco - --o000O
YodooodddoooO - “dd-dlooco - cooclooco - --00O0
sPlotocooddHooo - “dd-dlooco - coolooco - --o000O
9]
fodooodddooco - " dlooco - Oooolooco - --000
Bodoood-ddooo - “dd-dlooco - coolooco - --000
CLllodoood-d-ooo " dHlooo coolooco - --000
Blodoood-d-ooo - " dHlooo coolooco - coo
X
p—
X~ 5 X~
— S
g 2 2338
- aoa A~~~ B o 0|2 ety
© ~ : TV AN - NN N e
=} < nW odd AN ccc C C CISo~—— — N |
2 8u8eES88css wwo339 IR v
O Bal>538TS|0oa ool pogsss 233
nromO=>3row Xre/ooo OCOOmmm mmm
[ c
o= o ) o
Q > >2 o >9Q
0 2 T®_ O TT. gag 2
@ O — Ow O = O Y4 = = O 4 =
m O Onocx Onov OnoOm

Note (1) O: Low Level Voltage, 1: High Level Voltage
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5.5 FLICKER (VCOM) ADJUSTMENT
(1) Adjustment Pattern:
Flick pattern was shown as below. If customer need below pattern, please directly contact with Account FAE.

. Frame N Frame N+1

(2) Adjustment method: (VR)
Flicker should be adjusted by turning the volume for flicker adjustment by the ceramic driver. It is adjusted to
the point with least flickering of the center screen. After making it surely overrun at once, it should be

adjusted to the optimum point.

bl e
) Optimum

Point
Flicker
Lewvel

good

Volume Rotation Angle
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6. INTERFACE TIMING
6.1 INPUT SIGNAL TIMING SPECIFICATIONS
(Ta = 25 + 2 °C)

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

Signal Item Symbol Min. Typ. Max. Unit Note
Feikin
Frequency (=1/TC) 60 74.25 80 MHz
Input cycle to o o
R|_VD_S cycle jitter Tl 200 ps 3)
eceiver
Spread spectrum
Clock m%dulatign range Felkin_mod| Feikin-2% - Feint2% MHz
Spread spectrum = - - 200 KHz @
modulation frequency |  >SM
LVDS .
Receiver ,\Rﬂece.“’er Skew Trexu | -400 - 400 ps 5)
argin
Data
Fs 47 50 53 Hz
Frame Rate (6)
Vertical Fre 57 60 63 Hz
Active Total Tv 1115 1125 1135 Th Tv=Tvd+Tvb
Display
Term Display Tvd 1080 1080 1080 Th
Blank Tvb 35 45 55 Th
. Total Th 1050 1100 1150 Tc Th=Thd+Thb
Horizontal
Active .
Display | PisPlay Thd 960 960 960 Tc
Term Blank Thb 90 140 190 Tc

Note (1) Please make sure the range of frame rate has follow the below equation :
Fclkin(max) = Fre X Tv X Th
Frs X Tv X Th = Fclkin(min)

Note (2) This module is operated in DE only mode and please follow the input signal timing diagram below :
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INPUT SIGNAL TIMING DIAGRAM

PaineN Twe

o
» TVﬂ{ >|< T ! >

DE. [\

gt 010y O O 1

Te
—>| — Too  le T R
«— —>»

DE~

DAT {i Walid display data { 960 clocks)e >—

Note (3) The input clock cycle-to-cycle jitter is defined as below figures. Trcl =1T; — Tl

T\ =T*+200ps Tp=T1£200ps

le— T —ple— —ple— —p

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

l F SSM

Fclkin_mod(max)

F clkin >

Fclkin_mod(min)

Note (5) The LVDS timing diagram and setup/hold time is defined and showing as the following figures.

LVDS RECEIVER INTERFACE TIMING DIAGRAM

Tc

RXCLK+/-

RXn+/- ><

—
RPN P ___\________1!
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6.2 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

0.9Vcc/- \O.QVCC Va

0.1Vcc v — 0.1Vcc 7

below.

1/

ov

0.5<T1<10ms —>| Ti[— —» T3 €
0=T2<50ms
0=T3<50ms
500ms <T4
ms = —> T2 — / 4+— T4 —p

LVDS Signals

/

/7 /
XX
/ /4
r/

ov

T

Power On

T7 —» |[4— —» |4 T3

Option Signals
(SELLVDS)

50% 50%

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

Power ON/OFF Sequence

Note (1) The supply voltage of the external system for the module input should follow the definition of Vcc.

Note (2) Apply the lamp 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.
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7. PANEL Mechanical Drawing

vl

el

0l

==

L 31708
150720~ IPHOBEA

T

T T

f
}E

¥l

¢l

0l




CDS

LCD-390-TRN

8. A/D BOARD
8.1 A/D BOARD SPECIFICATIONS

(1) OSD button

(2) LVDS

(3) HDMI (5) VGA 2.0 (6) POWER (7) Audio Output
8.2 RESOLUTION SUPPORT
VGA 640x480 HDMI 640x480 720-50Hz
800x600 800x600 720-60Hz
1024x768 1024x768 720-24Hz
1280x1024 1280x1024 720-25Hz
1440x900 1440x900 720-30Hz
1600x1200 1600x1200 1080i 50
1600x1050 1600x1050 1080i 60
1920x1080 1920x1080 1080p 24
1920x1200 1920x1200 1080p 25
1280x800 1280x800 1080p 30
1280x960 1280x960 1080p 50
1280x720 480i 1080p 60
480p
576i
576p
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8.3 A/D BOARD Mechanical Drawing

O
7y
S
. [ ]
@-@ LU .-l ._._ 5 .
{_J ® ® . Y'Yy . .. ll_._ - O

5. LVDS Cable
LVDS Cable connects the Panel AND A/D Board

LVDS Cable length :55cm



