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Handling Precautions

Front polarizer is easily damaged; use caution not to scratch or dent it.

Be sure to turn off power when inserting or disconnecting the input connector

When the front surface is contaminated, use a soft micro fiber cloth to clean

The panel or front cover glass may break or crack if dropped or bumped on a hard
surface.

CMOS LSI devices are used in this display. Take care of static electricity and insure well
grounded operators when handling.

Do not open or modify the display assembly

Do not press on the rear reflector sheet at the back of the display in any direction.

If a display is to be put back into the shipping container slot, use caution in not pressing
on the top or bottom edge of the display. The LED rails may damage the TFT display.
Insert the data connector parallel to rear of the display surface. Do not rotate or tilt the
input connector of the TFT display.

Do not twist or bend the display before or after installing it into an enclosure. Be certain
that the design of the enclosure for the display will likewise prevent any twisting or
bending of the display after it is installed.
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2. General Description

CV150XGXO01 is a color active matrix TFT LCD module using amorphous silicon TFT (thin film
transistors) as the active switching devices. This module has a 15.0” diagonally measured active
area with XGA resolution (1024 horizontal and 768 vertical pixel array). Each pixel is comprised
of three sub-pixels (Red, Green and Blue), arranged in vertical stripe and this module can display
16.7 million colors (RGB 6 bits + Hi-RFC data). The signal interface to the display is Single
Channel LVDS interface compatible. The display is equipped with LED edge-lighting. LED driver
board for the backlights is not included. The front surface of the display is optically bonded with a
standard 3mm AR coated glass window. Other options are available.

2.1 Display Characteristics

The following items are characteristics specified under 25° C operation

ltems Unit Specifications

Screen Diagonal (inch) 15

Active Area (mm) 304.128 (H) x 228.096V)
Pixels Hx V 1024 x 3 (RGB) x 768
Pixel Pitch (mm) 0.297 x 0.297

Pixel Arrangement

RGB Vertical Strip

Display Mode TN, normally white
Nominal Input Voltage (VDD) (Volt) 3.3 Vtyp.
Typical Power Consumption (Watt) 16.3 W (PDD= 1.9 + PLED= 14.44)
Weight (grams) 1400 typ.
Physical Size (mm) 326.5 (H) x 253.5 (V) x 15.5 (D) typ.
Electrical Interface Single Channel LVDS
Surface Treatment Specular AR .38% reflective
Temperature Range

Operating (°C) -30 - +85 Note 1

(°C) -30 - +85 Note 1

RoHS RoHS compliant
Backlight High Bright LED edge type

Note 1: Temperature specification is the surface temperature of the LCD cell. This is not an

ambient temperature rating.
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2.2 Optical Characteristics

The optical characteristics are measured under stable conditions at 25°C

Item Unit Conditions Min Typ. Max. Note
Horizontal (Right) 70
CR=10 (Left) 70 -

Viewing Angle degree Vertical  (Upper) 65 1
CR =10 (Down) 60 }

Luminance Uniformity (%) 9 point 75 80 - 2,3
Rising - 5.7 -

Optical Response .

Time (mSec) | Falling - 2.3 - 5
Rising + Falling - 8 -

Color Chromaticity .

) White X - 0.313 -
Coordinates (CIE . 4
1931) White Y - 0.329 -

Color Temperature K 6000 6623 4
White Luminance (cd/m?) 900 1000 - 4
Contrast Ratio Intrinsic - 600 -

Optical Equipment: BM-7, DT-100 or equivalent

Note 1: Definition of Viewing Angle- Viewing angle is defined as the measurement of contrast
=10, at the screen center, over a 1802 horizontal and 180° vertical range (off-normal viewing
angles). The 180° viewing angle is broken down as below: 90° horizontal left and right, and 90°
vertical up and down. The measurement direction is typically perpendicular to the display surface
with the screen rotated to its center to develop the desired measurement viewing angle.

Normal Line

©=0° b-0¢

OL-90° o
Y 12 O'clock direction

¢H = 90°

Y1 T~ X
6 O’clock direction
oL = 90°
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Note 2: 9 point testing locations

Note 3: The luminance uniformity of 9 points is defined by dividing the maximum luminance
values by the minimum test point luminance.

Minimum Luminance of 9 points

Maximum Luminance of 9 points

GDS, Inc. CV150XG01 Page 6 of 21



72,

Hl 4

GDS Clearview uesvE CV150XG01

Figure 4: Measurement method

The LCD module should be stabilized at a given temperature for 30 minutes to avoid abrupt
temperature change during the measurement. IN order to stabilize the luminance, the
measurement should be executed after lighting the LED backlights for 30 minutes in a stable,
windless darkroom. Optical equipment: Topcon or equivalent.

'clock direction
(E=o0)

12

3 0'clockdiract

OPTICAL o

50" STAGE <@m0>
§1Regigsk |zl
(Fw130)

o
B 6 O'cliock direction L -TL(.:JBE:EIOSEN
an* (F=270) D1istance
L (L= 50cm )

-
-

Note 5: Definition of Response Time:

The output signals of the photometer 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 the interval between 10% and 90% of amplitudes. Please refer to the figure
below.

TFT Off (White) TFT On (Black) TFT Off (White)
—>| [ 1rF > [—TrR
A
100% | @ — ] |
90%
1057 P —— A ] S
0% N _ >
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3. Functional Block Diagram

The following diagram shows the functional block diagram of the 15” color TFT-LCD module

——) | ED Driver

2 LED rails

CV150XG01

LVDS

+3.3VDC

3

10108UU0D

DC/DC
Converter

Gamma
Correction

LVDS P

Timing
Controller
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4. Absolute Maximum Ratings

Absolute maximum ratings of the module are as follows

4.1 Absolute ratings of the TFT LCD Module

Item Symbol Min. | Max. | Unit Conditions
Logic LCD Drive Voltage Vin -0.3 | +3.6 Volts Note 1, 2
4.2 Absolute Ratings of Backlight Unit

Item Symbol Min. | Max. | Unit Conditions
LED rail current ILed - 450 mA Note 1, 2
4.3 Absolute Ratings of Environment

Item Symbol Min Max. | Unit Conditions
Operating Temperature TOp -30 +85 (°C) Note 4, 5
Operating Humidity HOp 8 90 %RH Note 3, 5
Storage Temperature TSt -30 +85 (°C) Note 4, 5
Storage Humidity HSt 8 90 %RH Note 3, 4

Note 1: With in Ta= +252 C

Note 2: Permanent damage to the device may occur if maximum values are exceeded.

Note 3: Non-condensing

Note 4: Temperature specification is the surface temperature of the LCD cell. This is not an

ambient temperature rating.

Note 5: For quality performance, please refer to AUO Incoming Inspection Standard.
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5. Electrical Characteristics
5.1 Power Specifications
Input power specifications are as follows:
Symbol Parameter Min. | Typ. | Max. | Unit Condition
VDD Logic/LCD Drive | 345 133 |36 |[VoltsDC | +/-10%
Voltage
Vin= 5VDC, all black
IDD Input Current - 550 | 660 | mA pattern, at 75 Hz
PDD VDD Power - |19 |22 |wats Vin=5VDG, all black
pattern, at 75 Hz
IRush In-rush Current - - 3 Amps Note 1
Note 1: Measurement Condition:
+5.0V
T D6
D5 s F1
22— N > LCD Module
R1 — Input
47K o
—1l__ C1
T 1uF
(High to Low) faffal as 16V
Control Signal AO6402 —_—
S 1 ~
()]
N(B swi +18V g3
SW / MAG IN
\\C) SPST 0.01uF
- < 25V
» 2 VR1
47K
c2
1uF__|
_;_ 25V TN
= - 33V
VDD rising time
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5.1.2 Signal Electrical Characteristics
Input signal shall be low or Hi-Z state when VDD is off.

Symbol Parameter Min. | Typ. | Max. | Unit Condition

Differential Input _
VTH High Threshold - - | +100 mV VICM = 1.2V Note

Differential Input

VL Low Threshold -100 ) - - mV VICM = 1.2V Note
VID Input Differential 100 400 | 600 v Note
Voltage
Differential Input B
VICM Common Mode 1.0 | 12 | 15 Vv VTH/VTL = £100mV
Note
Voltage

Note: LVDS Signal Waveform
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5.2 Backlight Driving Conditions

Parameter guideline for LED light rail driver is under stable +25° C conditions

Values
Iltem Symbol Unit Condition
Min. Typ. Max.
LED Voltage VL - 18 \Y Note 2
LED Current IL - 400 mA Note 2
LED life time - 50,000 hours Note 1

Note 1: The LED life time is defined as when the display module brightness decreases to 50% of
the original brightness when the ambient temperature is +25° C and the typical LED Current is
900 mA.

Note 2: The LED driving condition is defined as when each LED rail; six LED serial sets, with one
LED chips per set.

LED 01 Nﬁ: N)" ...... Nﬁ'

2 6
LED 02 | ¥ H)" Nx"
LED ogﬂﬂ H:»' H M
LED 1o»| Val N bl »l;y

Note 3: The variance of LED rail consumption is + 10%. Calculated value for reference (IL x VL x
2 / efficiency = PLED.
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6. Signal Characteristics

6.1 Pixel Format
The figure below shows the relationship between the input signal and the LCD pixel format.

CV150XG01

(1,1) 2.1) (1023,1)  (1024,1)
R| G| B| R| G| Bj----s-sesmsmmeemeneeeeas R/ G| B|R|G| B
s s R| G| B s s
R| G| B| R| G| Bf-------eoeeeeeaemeeeaececeney R/ G| B|R| G| B
(1,768) (2,768) 1023,768)  (1024,768)
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LVDS is a differential signal technology for LCD interface and high speed data transfer devices.
The connector pin definition is described below.

Pin # Signal Name Description
1 VDD Power Supply 3.3V
2 VDD Power Supply 3.3V
3 VSS Ground
4 REV Reverse Scan selection *Note 1
5 RxINO- - LVDS differential data input (R0 — R5, G0)
6 RxINO+ + LVDS differential data input (RO — R5, G0)
7 VSS Ground
8 RxIN1- - LVDS differential data input (G1 — G5, BO — B1)
9 RxIN1+ + LVDS differential data input (G1 — G5, BO — B1)
10 VSS Ground
11 RxIN2- - LVDS differential data input (B2 — B5, HS, VS, DE)
12 RxIN2+ + LVDS differential data input (B2 — B5, HS, VS, DE)
13 VSS Ground
14 CIKIN- - LVDS differential clock input
15 CIKIN+ + LVDS differential clock input
16 GND Ground
17 RxIN3- - LVDS differential data input (R6 — R7, G6 — G7, B6 — B7)
18 RxIN3+ + LVDS differential data input (R6 — R7, G6 — G7, B6 — B7)
19 VSS Ground
20 SEL68 Selection between 6 bit or 8 bit LVDS input *Note 1

Note 1: Input signals shall be in low status when VDD is off

GDS, Inc.
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6.3 Date Iﬁut Format
SEL68 = Low or “NC” for 6 bits LVDS input
T |—
RXCLKIN | | '
|
RxIN 1 I<G.o X rs X ra X3 X Rz X Rt X Ro
|
RXIN 2 KB B0 a5 Xe4 a3 Xz Xat )
|
RxIN 3 I<DE Xus X s X5 B4 XBs X B2
|
|
SEL68 = High for B bit LVDS input
|
RXCLKIN| : | I
|
RxIN 1 (g0 X Rs X Rra X Ra X R2 X Rt X Ro
|
RxIN 2 (B1 B0 a5 X a4 a3 X az X at )
|
RxIN 3 CpE Xvs X Hs XB5 B4 B3 X B2
|
OGO O
< J
Previous Cycle | Current Cycle
Signal Name Description Remark
R7 Red Data 7 .
R6 Red Data 6 Red Pixel Data
Ei Eed Data 5 For 8 bits LVDS Input
ed Data 4 MSB: R7; LSB:RO
R3 Red Data 3 B '
2? Eed Data 2 For 6 bits LVDS Input
ed Data f MSB: R5; LSB RO
RO Red Data 0 T
G7 Green Data 7 .
G6 Green Data 6 Green Pixel Data
G5 Green Data 5 .
G4 Green Data 4 :\:Acgg %t? I‘L\é%SGISDUt
G3 Green Data 3 B '
G2 Green Data 2 .
G1 Green Data 1 :\:Acgg %tSS I‘L\é%SGISDUt
G0 Green Data 0 s
B7 Blue Data 7 :
B6 Blue Data 6 Blue Pixel Data
o g:ﬂz B:}ZZ For 8 bits LVDS Input
B3 Blue Data 3 MSB: B7; LSB:B0
o2 g:ﬂz B:}Zf For 6 bits LVDS Input
B0 Blue Data 0 MSB: B5; LSB B0
RxCLKIN LVDS Data Clock
DE Data Enable Signal Z\i/shggys(;gnal is high, data will be valid to be
VS Vertical Synchronous signal

Note: Output signals from any system shall be low or Hi-Z state when VDD is off

GDS, Inc.
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6.4 Interface Timing
6.4.1 Timing Characteristics
Signal Parameter Symbol Min. | Typ. | Max.
Clock Timing Clock Frequency 1/T Glock 50 65 81
Period Ty 776 806 1024
Vsync Timing gggt'l‘i;' Active Two 768 | 768 | 768
Blanking Tus 8 38 256
Period Th 1054 | 1344 | 2048
Hsync Timing Hggéﬁgrtf" Active Tuo 1024 | 1024 | 1024 | Torook
Blanking The 30 320 1024
Note: Frame Rate is 60Hz
Note: DE Mode
Note: Typical values refer to VESA standard
6.4.2 Input Timing Diagram
Clock
o vaid valid  { Pixel |
ata Data A Data Ao
T T,
DE HB >le HD >
l¢ >
I J TH | .
<« >
DE < > o
—|_| \\ Tve H H \. Two J H H
’ h - >
T,
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6.5 Power ON / OFF Sequence

VDD power and backlight on/off sequence is as follows. Interface signals are also shown in the
chart. Signals from any system shall be Hi-Z state or low level when VDD is turned off. To
prevent a latch-up or DC operation of the LCD module, the power on/off sequence should be as
shown below.

Power Supply 09 VDD 3~ A_\O'
0.1 VDD
oV T1
T2
«—> 5
Valid
Data
Interface Signal 0 T3 T4
) Par
Backlight 0
Power Sequence Timing
Value
Parameter Unit
Min. Typ. Max
T1 0.5 - 10 mS
T2 0 40 50 mS
T3 200 - - mS
T4 200 - - mS
T5 0 16 50 mS
T6 0 - 10 mS
T7 1000 - - mS
Notes:
e When the power supply VDD is OV, keep the level of input signals on low or keep high

impedance
¢ Do not keep the interface signal high impedance when power is on

GDS, Inc. CV150XG01 Page 17 of 21



GDS Clearview

2,

Nl 4

CLEARVIEW CV1 5OXGO1

7. Connector and Pin Assignment

Physical interface is described for the connector on this display module. These connectors are
capable of accommodating the following signals and will be the following components.

7.1 TFT LCD Module

Connector Name / Description

Interface Connector

Manufacturer

E&T or Equivalent

Connector Part Number

3804-F20N-06R / MSB240420E

Mating Housing Part Number

HRS DF14-20S-1.25 or equivalent

7.1 2 Pin Assignment

Pin # Signal Name Pin # Signal Name
1 VDD 2 VDD
3 VSS 4 Resv
5 RxINO- 6 RxINO+
7 VSS 8 RxIN1-
9 RxIN1+ 10 VSS
11 RxIN2- 12 RxIN2+
13 VSS 14 CLKIN-
15 CLKIN+ 16 VSS
17 RxIN3- 18 RxIN3+
19 VSS 20 SEL68
GDS, Inc. CV150XG01 Page 18 of 21
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7.2 LED Backlight unit

CV150XG01

Physical interface is described for the connector on this display module. These connectors are
capable of accommodating the following signals and will use the following components.

Connector Name / Description

LED Rail Connector

Manufacturer TBD
Type Part Number A20D/HD2-2P
Mating Connector Model TBD

7.2.1 Signal for LED rail connector

Pin No. Input Color Function
1 HI 1 Red Power Supply for LED rail
2 GND 1 Black | Ground for LED rail

GDS, Inc. CV150XG01
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8. Mechanical Drawing
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9. Reliability Test Criteria

ltems Required Conditions Note
Humidity Test 502 C / 80% RH non-condensing / 240 hours Pass

Low Temperature Test 0° C /300 hours Pass

High Temperature Test 602 C / 300 Hours Pass
Thermal Shock Test -20° C / 30 minutes; 602 C / 30 minutes — 100 Pass

cycles

Vibration Test 1.5G (10-200 Hz, P-P / 30 minutes / axis (X, Y, Z) Pass
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