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1 General Specifications

Feature Spec
Size | 20.1 inch
Resolution | 1600RGB x 1200
Interface
Color Depth
Display Spec. | piyel Pitch (mm) 0.255X0.255
Pixel Configuration | RGB vertical stripe
Surface Treatment(Up Polarizer) AG(3H)
Viewing Direction All Directjion
Gray Scale Inversion Direction NA
LCM (W x H x D) (mm) 432X331.5X25
Mechanical Active Area(mm) - 408(H) X 306(\!-)—
Characteristics | with /Without TSP Without TSP

Weight (g) TBD

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: Q/S0002

Note 3 : LCM weight tolerance : +/- 5%
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2 Input/Output Terminals

2.1 CNI1 OR CN2 Pin Assignment
Matching connector: MDF76-30P-1C(Hirose)

Pin Symbol I/0 Description Remark
1 | VCC P | voltage for analog circuit(12V)

2 Ve P | voltage for analog circuit(12V)

3 VCC P voltage for analog circuit(12V)

4 VCC P voltage for analog circuit(12V)

5 | VSS | P | ground NS
6 | VSS | P | ground

7 | E_R3+ | I | LVDS input pair 3-Even -
8 | ER3- '1 | LVDS input pair 3-Even

9 | E_CLK+ B | LVDS input clock-Even

10 | E_CLK- '1 | LvDS input clock-Even | _

11 E_R2+ I LVDS input pair 2-Even

12 | ER2- ‘1 | LvDS input pair 2-Even L
13 | ER1+ '1 | LvDS input pair 1-Even ‘

14 | ERI1- 'T | LvDSinput pair 1-Even

15 | E_RO+ B | LVDS inpu-t pair O-Even o

16 | E_RO- '1T | LvDS input pair 0-Even

17 VSS P ground

18 | VSS P | ground A
19 | OR3+ I LVDS input pair 3-O0dd

20 | OR3- I | LvDSinput pair3-Odd

21 | O_CLK+ 1 | LVDS input clock-Odd

22 | OCLK- |1 | LvDS input clock-Odd

23 O_R2+ P LVDS input pair 2-Odd

24 O_R2- I LVDS input pair 2-Odd

25 | O_R1+ I | LvDS input pair 1-Odd

26 |ORL- I | LVDS input pair 1-Odd

27 | oRO+ I | LVDS input pair 0-Odd

28 | O_RO- B | LVDS input pair 0-Odd

29 | vss P | ground

30 | NC | | Reserve

TIANMA MICROELECTRONICS CO,, LTD
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2.2 CN3 Pin Assignment
Connector: 3707K-Q08N-01L

No. Symbol Functions Remark
1 | LED_A1 Anode for LED Bar

2 LED K1 Cathode for LED Bar

3 | LED K2 | Cathode for LED Bar

4 | LED K3 | Cathode for LED Bar

5 | LED K4 | Cathode for LED Bar

6 | LED K5 | Cathode for LED Bar

TIANMA MICROELECTRONICS CO,, LTD

Company confidential. Duplication or disclosure prohibited. All rights reserved



45 WH-G-P12000 B 20 RS :1.0 oy 705 3L 2001 PSEHEH %
Intermal Used

3 Absolute Maximum Ratings

3.1 Driving TFT LCD Panel
AVSS=GND=0V,Ta =25°C

Parameter Symbol Rating Unit | Remark
Input voltage for Digital input
g | ° 7 g VID -0.3t0 3.6 V Note 2
signals voltage
Storage temperature Tst -40 to +80 C Note 3
Front surface TopF °C
Operating temperature -20 to +70 Note 3
Rear surface TopR °C
Ta <40°C 90 %
40 < Ta< 50°C 85 % Note 3
Relative humidity RH |
50 < Ta< 60°C 55 % | Note4
p— |
60 < Ta <70°C 20 %
Note 3
Absolute humidity Ta > 70°C AH 40 g/m3 | Note 4
Note 5

Note 1: Stresses above these listed under Absolute Maximum Ratings may cause permanent

damage to LCD.

Note 2: CMOS logical input signal, such as R/G/B data signal, STV,CLK etc.
Note 3: Measured the front or rear surface of LCD panel (including self-heat of LCD module).

Note 4: No condensation
Note 5: Water amount at Ta=55°C and RH=70%. Ta is ambient temperature.

TIANMA MICROELECTRONICS CO.,, LTD
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4 Electrical Characteristics

4.1 Driving TFT LCD Panel
GND=0V, Ta = 25°C

Item | Symbol . MIN | TYP | MAX Unit | Remark
Supply Voltage VCC 11.5 12 12.5 \
Input Signal Low Level VIL GND - 0.2*"VCC V
Voltage High Level VIH 0.8*VCC |- VCC V
Output Signal Low Level VOL GND - 0.3"VCC V
Voltage High Level VOH 0.7*VCC |- - V
Differential Input high
Vi - - +100 mV
threshold
Differential Input high
VTL -100 - - mV
LVDS threshold Note 3
Common mode
Vic 0.7 1.2 11.6 V
voltage
Swing voltage Vip +100 - +600 mV
Current of logical supply voltage IVCC 350 600 mA Note 2

Notel: These parameters should be optimized based on different LCD, different luminance

of LCD panel or different surface temperature of LCD panel.

Note2: To test the current dissipation, use “all Black Pattern” .
Note3: LVDS input condition.
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4.2 Recommended Driving Condition for Backlight
Iitem Symbol | Min

Forward Current
50 LEDs

(10 LED Sernial, 5
LED Parallel)

Forward Voltage

Operating Life Time - 30000

Notel: For each LED: IF (1/6) =120mA, VF (1/10) =3.3V.

Note2: Under LCM operating, the stable forward current should be inputted. And forward

voltage is for reference only.

Note3: Ir is defined for one channel LED. VF is defined for one LED. Optical performance
should be evaluated at Ta=25°C only If LED is driven by high current, high ambient
temperature & humidity condition. The life time of LED will be reduced. Operating life

means brightness goes down to 50% initial brightness. Typical operating life time is

estimated data.

Note4: The LED driving condition is defined for each LED module.

TIANMA MICROELECTRONICS CO.,, LTD
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4.3 Block Diagram

H

20.1 iInch  1600RGB x 1200

- :
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5 Timing Chart

5.1 LVDS Data Mapping ( VESA mode)

SER CE— CE—

S GUD ECD €D €ED €T €0 €D GUD GTD €0
T e e .
S D ECED G GO G 5D €D €ED D 6
il GUD GCD G €U €5 €UD €55 €ID €CD =

Previous cycle Next cycle

Current cycle

venn X X )

2 ECUD TS €UB €D €D €ED GED GUD €D €15
A €T U €T T €D D EED €20 D &I
el CED CED G G D €D €D TS €I =
e e e

Frevious cycle Next cycle

Current cycle

5.2 LVDS Timing (VESA mode)
AVSS=GND=0V, Ta=25°C

I _'ﬁ—

Parameter Symbol Min Typ Max Unit Remark
DCLK FCLK 81 MHz | Tclk=1/Fclk
tHP 1080 Tclk
tHV [ 200 Tclk
— A s
tWH 56 Tclk
Hsync — —
tHBP 152 Tclk
tHFP 39 Tclk
tHB 280 Tclkk | tHB=tWH+tHBP+tHFP
tVP | 1250 th
tVV 1200 th
tWV 3 th
Vsync
tVBP 46 th
tVFP 1 th
tVB 50 th tVB=tWV+tVBP+tVFP
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5.3 Timing Chart

the
4P

HSync twia
| - tHer ole thv ; turp

DE(Data Enable)

tve

twy
<>
VSync

tver twy tvrp
4P

DE(Data Enable) w

tC LK

DCLK |« > 0.5VDD

4

Valid data
First data Invalid data @D @D. Invalid data

Valid data

Second data  Invalid data 4@ 1,0 1@. Invalid data

DE(Data Enable)

5.4 Power ON/OFF Sequence

| 3 » N
TSI S | | T4 |
LVDS —) >|—
: |— | :
> ! | < g
T _ 90%| | i
BLU : | i :
| e
4 ' B ——
| 2 | T2 |
Power on Power off
frit: Oms< T1<70ms:  300ms< T2<500ms: T5<2ms;
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6 Optical Characteristics

6.1 Optical Specification

2
OB 70 85 -
View Angles - t  CR=10
oL 70
OR 70
Contrast Ratio CR 0=0° 800
| Ton
Response Time —1 25°C -
Torr
X 0.298 |
White
y +0.313
X |
Red
y Backlight | 0.330 Note5
Chromaticity | -
X IS ON 0303 Notel
Green 5
y 0.619
X - 0.147
Blue | .
y r 0.084

Test Conditions:
1> The test sample of LCD panel should be placed in room temperature environment

(Ta=23+2°C, Ts<35°C, humidity=50+5%, atmospheric pressure=86~106KPa).
Note: Ts is measured the front or rear surface temperature of LCD panel (including
self-heat of LCD module). Ta is ambient temperature.

2> The optical characteristics should be measured at saturation luminance after 20

minutes from LCD module working in dark room(<1 lux). The saturation luminance is
defined when the “white state” luminance, its range is 1000cd/m2.

3>The optical characteristics should be measured under the optimization driving

TIANMA MICROELECTRONICS CO.,, LTD
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conditions defined by TIANMA.

Note 1: Definition of optical measurement system.

The optical characteristics should be measured in dark room. After 5 minutes operation, the
optical properties are measured at the center point of the LCD left screen and right screen.

All input terminals LCD panel must be ground when measuring the center area of the panel.

Photo detector “
| = Photo _
Field — —
detector
500mm Contrast Ratio
TFT-LCD Module e ik

Chromaticity SR-3A 0.2°

[ —] Luthinance

Uniformity
The center of the screen Response Time LCD5200 | 0.2°

Note 2: Definition of viewing angle range and measurement system.

viewing angle is measured at the center point of the LCD by CONOSCOPE(ergo-80),

) ®=90°
Normal line | 42 5'clock direction

.~""rli #
/
/7 / J/f
4 / ’
| 7S .
®=180" S asb
/N L Wl g o
> / {f P €55 p
/£ : X
h = ¥
v / ¥
[— v FPC [
5 i /
© ®=270°

6 o'clock direction

Note 3: Definition of contrast ratio

Luminance measured when LCD 1s on the " White" state

Contrast ratio (CR) =
RIS o) Luminance measured when LCD is on the "Black” state

‘“White state "“:The state is that the LCD should driven by Vwhite.
"Black state” : The state is that the LCD should driven by Vblack.

Vwhite: To be determined Vblack: To be determined.

Note 4: Definition of Response time

TIANMA MICROELECTRONICS CO.,, LTD
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The response time is defined as the LCD optical switching time interval between “White”

state and “Black” state. Rise time (TON) is the time between photo detector output
intensity changed from 10% to 90%. And fall time (TOFF) is the time between photo detector

output intensity changed from 90% to 10%.

Black White Black

100%
;o

ol i\

10% s

'.
T:

(an|eA aAne|ay)

Tt

Note 5: Definition of color chromaticity (CIE1931)
Color coordinates measured at center point of LCD.

Note 6: Definition of Luminance Uniformity

Active area is divided into 9 measuring areas (Refer Fig. 2). Every measuring point is placed at the
center of each measuring area.

Luminance Uniformity(U) = Lmin/ Lmax

L------- Active area length W----- Active area width
s
- I pa- — i —
o L/10 2L/5
> .
* N\ ik e
@ r g |
“ | .
~ I
> | |
o\ |
| RN R
l i
| | i
Y | — B

Fi1g. 2 Definition of uniformity

Lmax: The measured maximum luminance of all measurement position.
Lmin: The measured minimum luminance of all measurement position.

Luminance Uniformity base on Luminance Uniformity of BLU 2 95%.
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7 Environmental / Reliability Test

Test Item Condition Remark

[EC60068-2-1
GB2423.2

[EC60068-2-1
(non-operation) GB2423.1

Hign Temperature Ts=70°C, 24HTrs [EC60068-2-1-2007
Ol a7
OPeration GB2423-2-2008

Storageat High Ts=60"C.90%RH 120Hours |IEC60068-2-1-2007

High Temperature Ts=+80°C, 48hrs

Storage (non-operation)

Low Temperature Storage|Ts=-40°C, 48hrs

GB2423-2-2008

Temperature and

Humidity

Frequency range:5~16Hz
Stroke:1.0mm

16~60Hz 1g; 60~160Hz 2.5g; [[EC60068-2-6:1982
2 hours for each direction of |GB/T2423.10—1995

XYZ.
(6 hours for total)

Half Sine Wave

Vibration Test

IEC60068-2-27:1987
GB/T2423.5—1995

Mechanical Shock (Non
Op)

50G 11lms, £X Y +Z

3times for each direction

Note 1: Ts is measured the front or rear surface temperature of LCD panel (including
self-heat of LCD module).

Note 2: All of reliability test items above become a combination-test, but for every LCD

panels, only one combination-test is allowed to do.

Note 3: Before reliability test, the visual inspection should be judged and the optical

characteristics should be measured under the test conditions defined by this

specification.

Note 4: During reliability test, the new functional defects are not allowed, such as no display,

dot defect, bright line, LC bubble etc., and other problems are ignored.

Note 5: After each reliability test, the LCD panel samples should be placed in room
temperature environment(Ta=23 +2°C, Ts £35°C, humidity=50 + 5%, atmospheric

pressure=86~106KPa,) for 60 minutes before the visual inspection. The new

TIANMA MICROELECTRONICS CO.,, LTD
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functional defects are not allowed, such as no display, dot defect, bright line, LC
bubble etc. the MURA and small bright dot should not be visible under the
inspection conditions defined by IIS(Income Inspection Standard), for example

using 5% ND filter and view distance 50+5cm etc. ; and other problems are ignored.

TIANMA MICROELECTRONICS CO.,, LTD
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8 Mechanical Drawing
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9 Packing Drawing
-TBD
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10 Precautions For Use of LCD Modules

10.1 Handling Precautions

10.1.1 The display panel is made of glass. Do not subject it to a mechanical shock by dropping it
from a high place, etc.

10.1.2 If the display panel is damaged and the liquid crystal substance inside it leaks out, be sure
not to get any in your mouth, if the substance comes into contact with your skin or clothes,
promptly wash it off using soap and water.

10.1.3 Do not apply excessive force to the display surface or the adjoining areas since this may
cause the color tone to vary.

10.1.4 The polarizer covering the display surface of the LCD module is soft and easily scratched.
Handle this polarizer carefully.

10.1.5 If the display surface is contaminated, breathe on the surface and gently wipe it with a soft
dry cloth. If still not completely clear, moisten cloth with one of the following solvents:

- Isopropyl alcohol
- Ethyl alcohol

Solvents other than those mentioned above may damage the polarizer. Especially, do not
use the following:

- Water
- Ketone
- Aromatic solvents
10.1.6 Do not attempt to disassemble the LCD Module.
10.1.7 If the logic circuit power is off, do not apply the input signals.

10.1.8 To prevent destruction of the elements by static electricity, be careful to maintain an
optimum work environment.

10.1.8.1 Be sure to ground the body when handling the LCD Modules.

10.1.8.2 Tools required for assembly, such as soldering irons, must be properly ground.

10.1.8.3 To reduce the amount of static electricity generated, do not conduct assembly and
other work under dry conditions.

10.1.84 The LCD Module is coated with a film to protect the display surface. Be care when
peeling off this protective film since static electricity may be generated.

10.2  Storage Precautions

10.2.1 When storing the LCD modules, avoid exposure to direct sunlight or to the light of
fluorescent lamps.

10.2.2 The LCD modules should be stored under the storage temperature range. If the LCD
modules will be stored for a long time, the recommend condition is:

Temperature : 0°C ~ 40°C Relatively humidity: <80%

10.2.3 The LCD modules should be stored in the room without acid, alkali and harmful gas.

10.3  Transportation Precautions

The LCD modules should be no falling and violent shocking during transportation, and also
should avoid excessive press, water, damp and sunshine.
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