4. Application

This specification is applied to the 5.7 inch VGA supported TFT-LCD module, and
can display true 262,144 colors(6 bit/ color). The module is designed for OA, Car TV

application and other electronic products which require flat panel display of digital signal

interface. This module is composed of a 5.7"TFT-LCD panel, a driver circuit and LED
backlight unit and used as the input devices for general electric appliances via both

finger and pen-entry.

5. Features

- VGA (640x480 pixels) resolution.

- LVDS Receiver 18 bit Interface

- Dot inversion mode with stripe type.
- Transparent Touch panel

e 4-Wire
® Analog Resistive

6. General Specifications

ltem Specifications Unit
Screen Size 5.7 (Diagonal) inch
Display Format 640RGB(H)*x480(V) dot
Active Area 115.2(H)x86.4(V) mm
Dot Size 0.060(H)x0.180(V) mm
Pixel Configuration RGB Vertical Stripe -

TN Type
Display Mode Transmissive Mode -
Normally White
Surface Treatment Anti-Glare and Hard Coating(3H) -
Viewing Direction ) 6 C_)’CIOCk o ) -
(The Gray Inversion will appear at this direction)

Outline Dimension 144.0(W)x104.6(H)x14.5(D) mm
LVDS Receiver IC THine THC63LVDF84A -
Weight 194 g




7. Absolute Maximum Ratings
7.1 Absolute Ratings of Environment

Value .
Item Symbol - Unit Note
Min. Max.
Storage Temperature Tst -30 +80 T (1)
Operating Ambient Temperature | Top -20 +70 T (1)

Note (1) Temperature and relative humidity range are shown in the figure below.
(@) 90%RH Max. (Ta=40<C).

(b) Wet-bulb temperature should be 39C Max. (Ta>40C).

(c) No condensation.

7.2 Electrical Absolute Ratings

7.2.1 TFT-LCD Module

(Ta=25+2C, GND=V s5=0V)

Value _
Item Symbol : Unit Note
Min. Max.
Power Supply Voltage Vce -0.3 4.0 \ -
LVDS Driver Output Voltage - -0.3 Vce + 0.3 \% -
7.2.2 Backlight Unit
(Ta=2512<C)
Value _
Item Symbol : Unit Note
Min. Max.
Current of Backlight Unit Is - 250 mA (2)
Reverse voltage Vg - 15 \% (2)

Note (1) Permanent damage to the device may occur if maximum values are
exceeded or reverse voltage is loaded.




8. Electrical Characteristics

8.1 TFT-LCD Module

(Ta=25+2<C)
Value )
Item Symbol : Unit Note
Min. Typ. Max.
Power Supply Voltage Vce 3.0 3.3 3.6 -
Power Supply Current lcc - 225 315 mA -
Differential Input High
VTH - - 100 mV -
Threshold Voltage
Differential Input Low
VL -100 - - mV -
Threshold Voltage
Power Consumption P - (742.5) 1040 mw D
Frame Frequency Fv - 60 - -
Dot Clock DCLK - 25.175 - MHz -

Note (1) The specified power consumption is under the conditions at V¢c=3.3V,
Fv=60Hz, whereas a power dissipation check pattern below is displayed.

Black Pattern / 0 Gray

Active Area
8.2 Backlight Unit
(Ta=25+2C)
Value ,
ltem Symbol : Unit Note
Min. Typ. Max.

Current of Backlight Unit I - 200 - mA -
Voltage of Backlight Unit Vg - 9.9 - Vv g =200mA
Power Consumption PsL - (1.98) - W g =200mA




8.3 Transparent Touch panel
Electrical characteristics

Item Value Unit Note
Min. Typ. Max.

Operating Voltage - 5 7 Y -
Terminal X-direction 290 - 880 Q At connector
Resistance Y-direction 260 - 530 Q At connector

Insulation Resistance = 20MQ At DC25V
Linearity =1.5% D
Chatting = 10ms At connector

Note 1: Measurement condition of Linearity

Linearity Definition

Va : maximum voltage in the active area of touch panel
Vb: minimum voltage in the active area of touch panel

X : random measuring point

Vxm: Actual voltage of Lx point
Vx1i : Theoretical voltage of Lx point




Va

Voltage (v)  vVxm

Vxi

Vb

Distance(mm)

Linearity : [ | Vxi-Vxm| / (Va-Vb)]*100%




9. Block Diagram
9.1 TFT-LCD Module with Backlight Unit

RINO+, RINO- |5 — % L
RINT+, RINT- |5 I s
RIN2+, RIN2- |\ - =
OHEn REHE 1 Receiver -
® TFT LCD PANEL
— 5 640 x (RGB) x 480
] S [ Pixel
Vee g) ]
Vss DC/DC % .
VLEDA i % % % % % i % i i
VLEDC L G Gl GL Gl Gu Gl G GL Gl o
TOP &
B?'E'T:?M ¢ TOUCH PANEL
RIGHT




10. Input / Output Terminals Pin Assignment
10.1 TFT-LCD Module
Connector: HHROSE DF19G-20P-1H

Pin No. | Symbol le] Description
1 Vee I +3.3V power supply
2 Vee I +3.3V power supply
3 Vss | Ground
4 Vss | Ground
5 RINO- I Negative LVDS differential data input
6 RINO+ I Positive LVDS differential data input
7 Vss | Ground
8 RIN1- I Negative LVDS differential data input
9 RIN1+ I Positive LVDS differential data input
10 Vss | Ground
11 RIN2- I Negative LVDS differential data input
12 RIN2+ I Positive LVDS differential data input
13 Vss | Ground
14 RCLK- I Negative LVDS differential clock input
15 RCLK+ I Positive LVDS differential clock input
16 Vss | Ground
17 NC I Not connection
18 NC I Not connection
19 REV | ﬁl(e)[[eecgilc;n signal for horizontal/ vertical scanning direction.
20 Vss | Ground




Note (1)

I

I

EVERVI S| ON NO IS IAY3AT
REV="L" REV="H"
10.2 Backlight Unit
Connector: JST BHSR-02VS-1(N)
Pin No. Symbol 1/0 Description Wire Color
1 VLEDA I Backlight LED Anode. Red
2 VLEDC I Backlight LED Cathode. Black

10.3 Transparent Touch Panel
Connector: CVILUX CF25041D0ORO0-10

Pin No. Symbol
1 TOP
2 RIGHT
3 BOTTOM
4 LEFT




10.3 Color Data Input Assignment

The brightness of each primary color(red, green and blue) is based on the

6 bit gray scale data input for the color. The higher the binary input, the brighter

the color. The table provides the assignment of color versus data input.

Data Signal
Color Red Green Blue
DO05|D04|D03|D02|D01|D00|D15|D14|D13|D12|{D11|D10|D25|D24|D23|D22|D21|D20
Black 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Red 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0
Green 0 0 0 0 0 0 1 1 1 1 1 1 0 0 0 0 0 0
. Blue 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1
Basic Colors Cyan olojolololols |z |lala]al2]2]|2|2|l1]12
Magenta 1 1 1 1 1 1 0 0 0 0 0 0 1 1 1 1 1 1
Yellow 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0
White 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Red(0) / Dark 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Red(1) 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
Red(2) 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
Gray Scale Of RED . A A (A AR (A R O AU AU N U AU AU A A A N
Red(61) 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0
Red(62) 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0
Red(63) 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0
Green(0) / Dark 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Green(1) 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0
Green(2) 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
Gray Scale Of Green :
Green(61) 0 0 0 0 0 0 1 1 1 1 0 1 0 0 0 0 0 0
Green(62) 0 0 0 0 0 0 1 1 1 1 1 0 0 0 0 0 0 0
Green(63) 0 0 0 0 0 0 1 1 1 1 1 1 0 0 0 0 0 0
Blue(0) / Dark 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Blue(1) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Blue(2) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
Gray Scale Of Blue : I R O N A I A :
Blue(61) 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 1
Blue(62) 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0
Blue(63) 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1




11. Interface Timing

11.1 Input Signal Characteristics

PARAMETER Symbul Min. Typ. Max Unit

HS setup time Tt 10 - - ns
HS hold time Thha 10 - - ns
VS setup time Tiai 10 - - ns
VS hold time Tina 10 - - ns
Data setup time Tisu 10 - - ns
Data hold time Tana 10 - - ns
DEN setup time j 1 10 - - ns
VS falling to HS falling time
on odd field @ RGB mode Trv o i J et Teen
VS falling to HS falling time on o .
even field @ RGB mode Thv_e 04 & 0.6 T

PARAMETER Symbol Min. Typ. Max. Unit
CLK frequency Fepu - 25.175 - MHz
CLK period Tcpu - 39,7 - ns
CLK pulse duty Tewn 40 50 60 %
HS period 1, = 800 - TerH
HS pulse width TWH 5 30 - TCPH
HS-DEN time Ths 112 144 175 Tcrh
DEN pulse width TEp - 640 - TCPH
VS pulse width Twy 1 3 ) TH
VS-DEN time TSTV - 05 - TH
VS period Ty - 525 - Th

Note: When SYNC mode is used, 1st data start from 144th CLK after HS falling (when STHD[5:0]=00000)




11.2 LVDS Switching Characteristics

Unit

Svmbol Parameter Min. Tvp. Max. 5
VCC=30-36V 11.76 T 500 ns

rep CLE OUT Peried VCC=235-36V 14.28 T 500 1s
tpem CLK OUT High Time 4T77 ns
tRCL CLK OUT Low Time 3T/7 ns
tReD RCLEK +/- to CLK OUT Delay S3T/7 ns
tpg TTL Data Setup to CLK QUT 0.35T-0.3 ns
tRy TTL Data Hold from CKL OUT 045T-1.6 ns
Ll TTL Low to High Transition Time 20 30 ns
tTHL TTL High to Low Transition Time 1.8 3.0 ns
tRIp1 Input Data Position0 (T = 11.76ns) 04 0.0 0.4 ns
tRIPD Input Data Positionl (T = 11 .76ns) T/7-04 T/7 T/7+0 4 ns
tRIPS Input Data Position2 (T = 11.76ns) 2T/7-0.4 2T/ 2T/ 7404 ns
tRIPS Input Data Position3 (T = 11.76ns) 3T/7-04 3T IT/7+04 ns
tRIp4 Input Data Positiond (T = 11 76ns) 4T/7-0.4 4177 4T/7+0 4 ns
tRIP3 Input Data Position5 (T = 11 .76ns) 5T/7-0.4 5T/ ST/7+04 ns
trIp2 Input Data Position6 (T = 11.76ns) 6T/7-0.4 6T/7 6T/ 7+0.4 ns
tRPLL Phase Lock Loop Set 100 1158




11.2 Waveform

11.2.1 Clock and Data input waveforms

DEMN
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11.2.2 Data input format for RGB Mode

H

HS T

DEN !
|
|

poc7:01 | : Invalid data Rl | R ‘ <"3| R4 | RS | '-<'a| | ‘ ,R_r-‘|,£l‘ 5 |
[
|

DIC7:01 | ! Invalid data G1 | G2 ‘ _-3| G4 | 6] | ;-e| | ‘Nr—E|Nr—Il‘ ﬂ |
|

D2r7:01 | ! Invalld data Bl | B2 ‘ 53| B4 | ES | Eé| | el E |
|
I

TH

TEP |

11.2.3 The HS & VS timing of the ODD/EVEN field.

- ODD Field > EVEN Field
HS LI Ll Ll ' L LI LI L

|

‘ | |
Vs J ‘L I
/ \
\ THVJJ \
> - Ty >

HS

Vs




11.2.4 LVDS AC Timing

80% ——80%
TTL Ougput |/ N oo
— | |- | (-
T H TTHL
tp1py [t =
tprp3 [t >
tpIps | -
fRIpS [t -

tpips [
tp1Rg -l —

tprp — |  -—

Rx+/- :X Fx6 XR}{S XR:{‘-I- XRKE!- XR}Q }( Rxl ::( Ex0 }( ::(
RCLK+ \ 4 Vgg= 0V \ A

RCD

- -
tRCP trCcH tRCL
|} - |
CLKOUT VCC/2 \ VCC2 VCCi2 J—
1 t
< RS - RH -
Rx0 - Rx6 X DATA VALID VCC/2 DATA VALID WVCC2

Note:
1) Vdiff = (RA+) - (RA-), (RCLK+) - (RCLK-)




12. Optical Characteristics
The optical characteristics should be measured in a dark environment (= 1 lux)

or equivalent state with the methods shown in Note (4).

Item Symbol Conditions Min. Typ. Max. Unit | Note
Contrast Ratio CR 200 (350) - - (2)
Tr - 15 - ms
Response Time 3)
T - 35 - ms
Luminance(Center) Y 480 (560) - cdim®| (4)
Brightness uniformity BUNI 80 (85) - % (5)
Rx 0,=0°, 6y =0° 0.550 0.600 0.650 -
Red
Ry Viewing Normal | 0.300 0.350 0.400 -
Gx Angle 0.270 0.320 0.370 -
Green
Color Gy 0.500 0.550 0.600 -
Chromaticity Bx 0.090 0.140 0.190 -
Blue
By 0.100 0.150 0.200 -
1.4
Wx 0.280 0.320 0.380 -
White
Wy 0.330 0.380 0.430 -
0.+ 55 65 -
Horizontal
0, 55 65 -
Viewing Angle CR=10 deg.
B+ 45 55 -
Vertical
Oy- 55 65 -




16.0utline Drawing
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