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1. HANDLING PRECAUTIONS

1) Since front polarizer is easily damaged, pay attention not to scratch it.

2) Be sure to turn off power supply when inserting or disconnecting from input connector.

3) Wipe off water drop immediately. Long contact with water may cause discoloration or
spots.

4) When the panel surface is soiled, wipe it with absorbent cotton or other soft cloth.

5) Since the panel is made of glass, it may break or crack if dropped or bumped on hard
surface.

6) Since CMOS LSl is used in this module, take care of static electricity and insure human
earth when handling.

7) Do not open or modify the Module Assembly.

8) Do not press the reflector sheet at the back of the module to any directions.

9) In case if a Module has to be put back into the packing container slot after once it was
taken out from the container, do not press the center of display.

10) At the insertion or removal of the Signal Interface Connector, be sure not to rotate nor
tilt the Interface Connector of the TFT Module.

11)After installation of the TFT Module into an enclosure, do not twist nor bend the TFT
Module even momentary. At designing the enclosure, it should be taken into
consideration that no bending/twisting forces are applied to the TFT Module from
outside. Otherwise the TFT Module may be damaged.
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2. General Description
2.1, Overview
VMO06B4 VO is a Color Active Matrix Liquid Crystal Display composed of a TFT-LCD
display, a driver circuit, and a backlight system. The screen format is intended to support
VGA(640(H) x 480(V)) screen and 16.7M (RGB 8-bits) or 262k colors (RGB 6-bits). All
input signals are LVDS interface compatible.

2.2 Features
- Sunlight readable display, 800nits.
- LED backlight with long life design
- Extra wide operation temperature design
- RoHS Compliance

2.3 Application
Industrial Application.
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Items Unit Specification
Screen Diagonal inch 6.5
Active Area mm 132.48 (H) x 99.36 (V)
Pixels H x V pixels 640x3(RGB) x 480
Pixels Pitch um 207 (per one triad) x 207
Pixel Arrangement RGB Vertical stripe
Display mode AHVA, Normally black
White luminance (center) Cd/m? 800 (Typ.)
Contrast ratio 1000 (Typ.)
Optical Response Time msec 25 ms (Typ. on/off)
Normal Input Voltage VDD Volt 3.3
Power Consumption Watt 2.4W
(VDD Line + LED Lines) (VDD=0.4W; LED=2.0W)
Weight Grams | 170 typ.
Physical size mm 153.0(H)x 118.0 (V) x 10.9 (D) (typ.)
Electrical Interface 1 Chanel LVDS
Support Colors 16.7 M/ 262k
Surface Treatment Glare, AR, 3H
Temperature range
Operating °C -30 ~ 80 (TFT surface temperature)
Storage (Shipping) °C -30 ~ 80
RoHS Compliance RoHS Compliance
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2.5 Optical Characteristics
The following optical characteristics are measured under stable condition at 25 °C

Items Unit Conditions Min. Typ. Max. | Note
Horizontal (Right) 80 89
o CR=10 (Left) 80 89

Viewing angle Deg. : 2
Vertical  (Up) 80 89
CR=10 (Down) 80 89

Contrast Ratio Normal Direction 700 | 1000 3
Raising time (T:r) 15

Response Time msec | Falling time (T) 10 4
Raising + Falling 25
Red x -0.05 | 0.604 | +0.05
Redy 0.358

Color / Chromaticity Green x 0.336

Coordinates (CIE) Greeny 0.598
Blue x 0.151 >
Blue y 0.115

Color coordinates White x 0.313

(CIE) White White y 0.329

Center Luminance Cd/m? 600 800

Luminance Uniformity | % 75

Crosstalk (in 60 Hz) % 1.2

Flicker dB -20

Color Gamut % 50 55
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Note 1: Measurement method
The LCD module should be stabilized at given temperature for 0.5 hour to avoid abrupt

temperature change during measuring. In order to stabilize the luminance, the
measurement should be executed after lighting Backlight for 1 hour in a windless room.

LCD Module

LCD Panel

Center of the Screen Display Color Analyzer
(Minolta CA210)
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o] [ EEEE|

Light Shield Room

(Ambient Luminance < 2 |ux)

Note 2: Definition of viewing angle

Narmal

Bx = By = 0°?

12 o'clock direction

By+ = 90°

_ N i
6 o'clock .. ~ _~ i
¥y- SIS T T eezoe
T /'/:_,/"

fy- = 90°

Note 3: Contrast ratio is measured by Minolta CA210
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Note 4: Definition of Response time
The output signals of photo detector are measured when the input signals are
changed from “Full Black” to “Full White” (rising time), and from “Full White” to “Full
Black” (falling time), respectively. The response time is interval between the 10% and
90% of amplitudes. Please refer to the figure as below.

A
100%
Ve T —
Optical f.f
Response : /
Gray to gray Gray to gray
switching time switching time

Note 5: Color chromaticity and coordinates (CIE) is measured by Minolta CA210Note 6:

Center luminance is measured by Minolta CA210

Note 7: Luminance uniformity of these 5 points is defined as below and measured by
Minolta CA210

Horizontal Line

1
|- D >
1
1 I
I D4 D2 3D/4 E
! 1 ! 1 |
| | | ! =
A ! ! !
| : |
1 ]
0] e N [ F
3 ! ! |
— I - 1 -
8 wwe___ L. | 1:_:) ________ R (X) - Test Point
E E ! | X=1105
1 ! |
N o N
Wi -~ |\?_/ ) i— 1\:'1/.
1 | 1
N S | | i
Active Area

Uniformity = (Min. Luminance of 5 points) / (Max. Luminance of 5 points)
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3. Functional Block Diagram
The following diagram shows the functional block of the 6.5 inches Color TFT-LCD Module:

LED Light bar

N\
L]
0 LED
< Driver g
FPC
( S-IC |
6.5 TFT-LCD
5 640%(3)*480
Pixels
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4. Absolute Maximum Ratings
Absolute maximum ratings of the module are as following:
Item Symbo Min Max Unit Remark
Logic/LCD Drive Voltage VDD -0.3 +4.0 Volt Ta= 25°C
LCD Input Signal Voltage VIN -0.3 +4.0 Volt Ta= 25°C
LED BLU Drive Voltage Vieo 0 16 Volt Ta= 25°C
LED Dimming Input Voltage Vewm 0 6 Volt Ta= 25°C
4.1 Absolute Ratings of Environment
ltems Symbol : Values Unit Conditions
Min. | Typ. | Max.
Operation temperature Top -30 - 80 °C
Operation Humidity Hop 8 90 %
Storage temperature Tsr -30 80 °C Note 3
Storage Humidity Hst 8 90 %

Note 1: With in Ta= 25C

Note 2: Permanent damage to the device may occur if exceed maximum values
Note 3: For quality performance, please refer to 1IS (Incoming Inspection Standard).
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5. Electrical characteristics
5.1 TFT LCD Module
5.1.1 Power Specification

Symbol Parameter Min Typ | Max | Units
VDD | Logic/LCD Drive Voltage 3.0 33 | 36 Volt
All White Pattern
IDD | vDD Current - (120) | (133) [ mA
(VDD=3.3V, at 60Hz)
Irush LCD Inrush Current - - 1.0 A Note 1
All White Pattern
PDD VDD P - 0.4 Watt
ower ©4) @ 1 (vDD=3.3V, at 60Hz)
All White Pattern
VDDrp | Allowable Logic/LCD Drive Ripple Voltage - - 100 | mVp-p
(VDD=3.3V, at 60Hz)

Note 1: Measurement condition:

2‘3\( a3
AOEA02
I— _| F1
DE
§E 5 A VDD
ot 114 NP
R1 O odule
B ‘m‘ (LCD Module Input)
c1
TuFNBY
(High to Low) -
Control
Signal R2 | A%:ln? -
G
1K
C3
B s120v i
SW1 [ I\
& SWMAGSPST . VR 0.01uF 25|
4TK
1K
L
- ]
= I {uF 25V
3.3V
ov
0.5ms

VDD rising time
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5.1.2 Signal Electrical Characteristics
Input signals shall be low or Hi-Z state when VDD is off.
LVDS signal (Note 1)
Parameter Symbol Min. Typ. Max. Unit Remark
Differential Input High Threshold VTH - - 100 mV [VCM=1.20V
Differential Input Low Threshold VTL -100 - - mV |VCM=1.20V
Input Differential Voltage | VID | 200 400 600 mV
Differential Input Common Mode Voltage VCM 1.1 - 1.45 vV [VTH, VTL= +100mV

LVDS Transmitter: THC63LVDMS83A (THINE) or equivalent

Note 1: LVDS Signal Waveform.

Single-end Signal

V’_V"-l\flﬂj > VTH = “High™

| VID |

ov

vcm

Differential Signal
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5.2 Backlight Unit
Following characteristics are measured under stable condition at 25°C (Room Temperature).
Symbol Parameter Min Typ Max Units Remark
Vieo Input Voltage 9 12 13 Volt
ILeo Input Current - (0.167) A 100% PWM duty
PLeo Power Consumption - (2) W 100% PWM duty
Irushien Inrush Current - TBD TBD A 100% PWM duty
On Control Voltage 3.0 3.3 5.0 Volt
Viep onof
Off Control Voltage 0 0.15 Volt
Dimming control Voltage High 3.0 3.3 5.0 Volt
Vewn __
Dimming control Voltage Low 0 0.1 Volt
Fram Dimming Frequency 200 20K Hz
Dewm Dimming duty cycle 1 100 %
Operating Life 70000 Hrs Mote 1, 2, 3

Note 1: If GO65VNO1 V2 module is driven at high ambient temperature & humidity condition. The operating life will be

reduced.

Note 2: Operating life means brightness goes down to 50% initial brightness. Typical operating life time is estimated

data.

Note 3: Test condition is 49mA and 25°C rcom temperature.
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6. Signal Characteristic
6.1 Pixel Format Image
Following figure shows the relationship of the input signals and LCD pixel format.

1 2 639 640
1st RIGBIRIGE """ **"***""" " IRIJE|R|HB
480th Line |R|9BIR|9E] """ " """ """ °° RI|JB|IRIGE

6.2 Scanning Direction
The following figures show the image seen from the front view. The arrow indicates the
direction of scan.

AS5C O&A

R/L=Low or NC, U/D=Low or NC R/L=High, U/D=Low or NC

- 4

A A S X @ 2G9VY

R/L=Low or NC, U/D=High R/L=High, U/D=High

Note 1: TFT-LCD interface signal description is shown in section 6.4.
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6.3 The Input Data Format
SEL68 = "Low” or “NC” for 6 bits LVDS Input

Light, Inc.

R¥CLKIN S

RxdN1 X GO X R X R4 X R3 R2 RT W RO X
RxdN2 Bl X HD G5 X G4 Gi > G2 X G
RxdN3 X DE X B B4 B3 > B2

SEL68 = “High” for 8 bits LVDS Input

RxCLKIN

AN

N

RxIN1 G0 RE X RE X R3 X Rz X RI RO X
RxINZ BT W B X G5 Gt W G3 X G2 W &1 X
RxIN3 Y DE W X E5 B4 B3 W B2

Rl N4 SRSV B X BB X 67 X 66 W R7 W RE X

Signal Name Description Remark
R7 Red Data 7 Red-pixel Data
R6 Red Data 6
R5 Red Data 5 For 8Bits LVDS input
R4 Red Data 4 MSB: R7 ; LSB: Ro
R3 Red Data 3
R2 Red Data 2 For 6Bits LVDS input
R1 Red Data 1 MSB: R5 ; LSB: RO
RO Red Data 0
G7 Green Data 7 Green-pixel Data
G6 Green Data 6
G5 Green Data 5 For 8Bits LVDS input
G4 Green Data 4 MSB: G7 ; LSB: GO
G3 Green Data 3
G2 Green Data 2 For 6Bits LVDS input
G1 Green Data 1 MSB: G5 ; LSB: GO
GO Green Data 0
B7 Blue Data 7 Blue-pixel Data
B6 Blue Data 6
B5 Blue Data 5 For 8Bits LVDS input
B4 Blue Data 4 MSB: B7 ; LSB: B0
B3 Blue Data 3
B2 Blue Data 2 For 6Bits LVDS input
B1 Blue Data 1 MSB: B5 ; LSB: B0
BO Blue Data 0
RxCLKIN LVDS Data Clock

. When the signal is high, the pixel data

DE Data Enable Signal shall be valid to be displayed.
RSV Reserved Signal “High” or “Low” is acceptable

Note 1: Output signals from any system shall be low or Hi-Z state when VDD is off.
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6.4 TFT- LCD Interface Signal Description
LVDS is a differential signal technology for high-speed data transfer LCD interface. LVDS
Transmitter shall be THC63LVDMS83A (THINE) or equivalent.

Pin No. Symbol Pin Description

1 VDD Power supply, 3.3V (typical)

2 VDD Power supply, 3.3V (typical)

3 GND Ground
Selection for either 6bit or 8bit LVDS input:

4 SELGS SEL68 ="Low” or “NC”, accepts 6bit LVDS data input;
SEL68 = "High”, accepts 8bit LVDS data input.

5 RxINO- Negative LVDS differential input(R0-R5, G0)

6 RxINO+ Positive LVDS differential input(R0-R5, GO)

7 GND Ground

8 RxIN1- Negative LVDS differential input(G1-G5, B0-B1)

9 RxIN1+ Positive LVDS differential input(G1-G5, B0-B1)

10 GND Ground

11 RxIN2- Negative LVDS differential input(B2-B5, Hsync, Vsync, DE)

12 RxIN2+ Positive LVDS differential input(B2-B5, Hsync, Vsync, DE)

13 GND Ground

14 RxCLKIN- Negative LVDS differential clock input

15 RxCLKIN+ Positive LVDS differential clock input

16 NC No connection

17 u/D Vertical Reverse (“L” or Open: Normal, "H": Reverse)

18 R/L Horizontal Reverse (“L” or Open: Normal, “H": Reverse)
Negative LVDS differential input (R6-R7, G6-G7, B6-B7)

19 RxIN3- NC for 6bit LVDS input.
Positive LVDS differential input (R6-R7, G6-G7, B6-B7)

20 RxIN3+ NC for 6bit LVDS input.

Note 1: “Low” stands for OV. “High” stands for 3.3V. “NC” stands for "No Connection”.

Note 2 :
& bit Input 8 bit Input (True 8bit)
VDD ! :
275 ~ 78502, CN CN
1l16W, 1~5% EXIN4-
Pin19 1000, — | Pin19 1000,
10N, 1% 11M6W, 1%
| PIn20 | _RAINS pinag
276~ 7662,
1MEW, 1~5% : :
GND I !
System side I Panel side System side | Panel side
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6.5 Interface Timing
6.5.1 Timing Characteristics

DE mode only
Signal Symbol | Min. Typ. Max. Unit Remark

Clock frequency (DOTCLK) 1/ TeLock 20 25.2 50 MHz Note1

Horizontal Section Period Th 770 800 1070
Active Twp 640 ToLock Note1

Blanking Tue 130 160 430

Vertical Section Period Ty 520 525 622
Active Tvo 480 Tune Note1

Blanking Ty 40 45 142

Note 1: Recommended frame rate is 60 Hz.

6.5.2 Input Timing Diagram

Terock Input Timing Definition ( DE Mode)
<
DOTCLK ‘
|
|
Input 2l / Pixel Pixel Pixel Pixel Pixel z Pixel
Data >< Daiz X 1 >< 2 >< 3 >< N-1 >< N >< Daia >< 1A
|
1
|
DE < e »
Tup Tup
le N
|« ¥
Th
N
[ |
[ 1
T 1
VB ! Two :
|« i , >
l€ ! | »
[‘ T I >
Ty L___1
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6.6 Power ON/OFF Sequence
VDD power and lamp on/off sequence is as below. Interface signals are also shown in the
chart. Signals from any system shall be Hi-Z state or low level when VDD is off.

VLED

PWM DIM

LED On/Off

Power ON/OFF sequence timing

Value Units
Parameter
Min. Typ. Max.
T1 0.5 - 3 ms
T2 30 40 50 ms
T3 200 - - ms
T4 10 - - ms
T5 10 - - ms
T6 0 - - ms
T7 10 - - ms
T8 100 - - ms
T9 0 16 50 ms
T10 - - 10 ms
T11 1000 - - ms

ON/OFF sequence should be applied to avoid abnormal function in the display. Please make sure
to turn off the power when you plug the cable into the input connector or pull the cable out of the

connector.
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7.0 Connector & Pin Assignment
Physical interface is described as for the connector on module. These connectors are

capable of accommodating the following signals and will be following components.

7.1 TFT LCD Module

Manufacturer

ST™M

Connector Model Number

MSB24013P20,
compatible with I-PEX 20268-020E

Mating Connecter Model Number

Hirose DF19 -20S-1C or compatible

Pin# Symbol Pin# Symbol
1 VDD 11 RxIN2-
2 VDD 12 RxIN2+
3 GND 13 GND
4 SEL68 14 RxCLKIN-
5 RxINO- 15 RxCLKIN+
6 RxINO+ 16 NG
7 GND 17 U/D
8 RxIN1- 18 R/L
9 RxIN{1+ 19 RxIN3-
10 GND 20 RxIN3+

7.2 Backlight
Manufacturer STM

Connector Model Number

MS24016RHD, compatible with MOLEX 53261-0671

Mating Connecter Model Number

STM P24016 or compatible

Note1: "NC stands for *

Pin # . Symbol Pin Description
1 Vieo 12V input
2 Vieo 12V input
3 GND Ground
4 GND Ground
5 LED On/Off 3.3V-0On; OV/INC-Off
6 PWM DIM Dimming Signal (Note2)

No Connection™.

Note2: See Section 5.2.1 definition.
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8. Reliability Test
Environment test conditions are listed as following table.
Items Required Condition Note

Temperature Humidity Bias (THB)

Ta=407C, 90%RH, 300hours

High Temperature Operation (HTO)

Ta=807C, 50%RH, 300hours

Low Temperature Operation (LTO)

Ta=-30°C, 300hours

High Temperature Storage (HTS)

Ta= 80°C, 300hours

Low Temperature Storage (LTS)

Ta=-30°C, 300hours

1sec/cycle

Thermal Shock Test (TST) -20°C/30min, 60°C/30min, 100 cycles |1
On/Off Test On/10sec, Off/10sec, 30,000 cycles
ESD (ElectroStatic Discharge) Contact Discharge: = 8KV, 2
150pF(330Q ) 1sec/cycle
Air Discharge: £ 15KV, 150pF(330Q) | 2

Attitude test

Operating: 14,000 ft, Ramp: 2000
ft/min, 8hrs

Non-operating: 40,000 ft, Ramp: 2000
ft/min, 24hrs

Note 1: The TFT-LCD module will not sustain damage after being subjected to 100 cycles

of rapid temperature change. A cycle of rapid temperature change consists of

varying the temperature from -20°C to 60°C, and back again. Power is not applied

during the test. After temperature cycling, the unit is placed in normal room

ambient for at least 4 hours before power on.

Note 2: According to EN61000-4-2 , ESD class B: Some performance degradation

allowed. No data lost. Self-recoverable. No hardware failures.

MODEL: VM06B4 VO Page:

21 3

Doc. No:




Product Specification Applied Green
AGL Light, Inc.

9. Shipping Label & Package

(TBD)

Max. capacity: 80 TFT-LCD module per carton (40pcs * 2 layers)
Max. weight: 16.6 kg per carton

Outside dimension of carton: 425(L)mm* 386(W)mm* 430(H)mm

TN

‘t“
1 E
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