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ITO Glass : thickness 1.8mm
3. LCD Connector CN1 : 20455-040E-76 (I-PEX) or equivalent
4. EBREETEAZEIE, £0.5mE 935,

Tolerance shall be of £0.5mm Unless specified otherwise.
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3. GENERAL SPECIFICATIONS

Parameter Specifications Unit
Screen Size 15.6 (diagonal) inch
Display Format 1920(H) x (R,G,B) x1080(V) dot
Active Area 344.16(H) x 193.59(V) mm
Pixel Pitch 0.17925(H)X0.17925(V)
Pixel Configuration R.G.B. Vertical Stripe
Outline Dimension 363.8(H) x215.9(V) x9.3(D) mm
Surface treatment Anti-Glare, 3H
Back-light LED
Display mode Normally Black
View direction All
Weight 1092(Max) g
Our components and processes are compliant to RoHS & REACH standard
4. ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Min. Max. Unit Remark
Power Supply Voltage Vee -0.3 4.0
Logic Input Voltage VIN -0.3 4.0 v Note
Operating temperature Top -30 85 °C
Storage temperature Tst -40 90 °C Note 2,3

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

Note 3: The absolute maximum rating values of this product are not allowed to be exceeded at any times.
The module should not be used over the absolute maximum rating value. It will cause permanently

unrecoverable function fail in such a condition.

Relative Humidity (%RH)
100

= 1)

m —

L.

Operating Range

m —

zu e

10

TR
1 ] 1 L 1 1 1 1 1 I l

-0 -30 20 0 20 10 a0
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5. ELECTRICAL CHARACTERISTICS

5.1 Operating Conditions

Confidential Document

Ta=25°C
Parameter Symbol | Min Typ. | Max. Unit | Remark
Power Supply Voltage VCC 3.15 3.3 3.6 \Y%
Ripple Voltage VrpP - 150 mV
Rush Current IRUSH - - 3
White - 1.22 1.5 A
Power Supply Current |Black - - 0.51 0.7
Vertical Stripe - 0.82 1
Power Consumption PLCD - 4 5 W
LVDS differential input voltage Vid 200 200 600 mV
LVDS common input voltage Vic 1.0 1.2 1.4 V
LVDS terminating resistor Rt - 100 - ohm
ENH 2.0 5 5.5 V
EN Control Level ENL 0 0 015 v
PWMH 2.0 3.3 5.0 V
PWM Control Level BWML 0 0 015 Vv
PWM Control Duty Ratio Duty 10 - 100 %
PWM Control Frequency FPWM 190 200 20K Hz
Note1: The ambient temperature is Ta =25 + 2°C.
Note2: Measurement Conditions:
3.3V
S a1 zskiare . -
éL FUSE 4&3 (LED Madule Input)

(High to Low)
(Control Signal)

s >

+12W

Rz oz
‘ E 25K1470

TR o2

m -

0.01uF

Vec rising time is 470us

0.1%cc

(e

FG150690DSSWPGO1  REV:C

—»

WES

o
[ 0.9veco

470ps
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Note 3: The specified power supply current is under the conditions at Vcc = 3.3 V, Ta = 25 + 2°C, Fr = 60Hz,
whereas a power dissipation check pattern below is displayed.

a.White Pattern+

b.-Black Pattern+

Active Aread Active Aread

c.Wertical Stripe-Pattern+

il >

Active Aread

Note 4: The power consumption is specified at the pattern with the maximum current.
Note 5: VID waveform condition
LVDS -

LVDS +

GND
5.2 Backlight Driving Consumption
Parameter Symbol Min. Typ. Max. Unit Remark
LED voltage Ve 10.8 12.0 13.2 V
LED current IF 0.8 1.0 1.2 A
LED dice Life Time - 50000 - Hrs Note1

Note 1: The “LED life time” is defined as the module brightness decrease to 50% original brightness at

IF=1A & Ta=25°C

FG150690DSSWPGO1  REV:C
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6. INPUT SIGNAL CHARACTERISTICS
6.1 Input Signal Timing

Signal Item Symbol| Min. Typ. Max. [Unit| Remark
Frequency Fc 60 70.93 75 MHz -
Period Tc - 141 - -
Input cycle to cycle jitter Tre -0.02* Tc - 0.02* Tc| ns Note3
Input clock to data skew TLVCCS|-0.02* Tc - 0.02* Tc Note4
Spread spectrum .
LVDS Clock modulation PO Frog% | - |Fo*102%| MHz
range
Spread spectrum Notes
modulation Fssm - - 200 KHz
frequency
Frame Rate Fr 50 60 60 Hz |Tv=Tvd+Tvb
Vertical Display Total Tv 1090 1110 1130 -
Term Active Display Tvd 1080 1080 1080 Th -
Blank Tvb Tv-Tvd 30 Tv-Tvd -
Horizontal Display Totgl . Th 1050 1065 1075 Th=Thd+Thb
Term Active Display Thd 960 960 960 Tc -
Blank Thb [Th-Thd| 105 |Th-Thd -

Note 1 : Because this module is operated by DE only mode, Hsync and Vsync input signals are ignored.
Note 2 : The Tv(Tvd+Tvb) must be integer, otherwise, this module would operate abnormally.

INPUT SIGNAL TIMING DIAGRAM

R N N O I L
< In .
DCLK I_I_I_I_LI_LH ......... rl_l_l_l_l ......... m’u‘u‘u‘u‘m—w .............. |_|_|_| ......... |_|_|__|_|_|
. — HTIE— Tow |« Thd N
1 | L

FG150690DSSWPGO1  REV:C
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Note 3 : The input clock cycle-to-cycle jitter is defined as below figures. Trcl =1T1—TI

Id-— Te —P-EQ— Tie —"H— _"|

Jitter Jitter

Note 4 : Input Clock to data skew is defined as below figures.
TIHYCCS
e o ¥ gy

LVvDS_DATA_3 / )

 DATA 3 (ot X X X X X >

11

LVDS_DATA_2 1 X X X D

LVDS_DATA_1  ( K X XXX XD
VDS DATA_O ' N W W W

TI--

LVDS CLOCK

1
1
4

Note 5 : The SSCG (Spread spectrum clock generator) is defined as below figures.

A .
1/Fgsm

Fcll;in_mod(max)

F clkin

Fclla:in_mod(min)

FG150690DSSWPGO1  REV:C Page 7 of 24
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6.2 Power On/Off Sequence

The power sequence specifications are shown as the following table and diagram.

Confidential Document

0.9vee 0.9vee
— 0% 0.1vec
— 10% 5
TL fe o - .5 T7
T2 / / ™ —_—
— >< VALID >< T4
//
0.9vi 0.9Vi
, 0.1Vi 0.1vi
Vi
—_—
TI0 TS Té
& 2 i
90%
BL ON/OFF 10%
T8 T9
e e
90%
DWM DIMMING 10%
Value
Parameter - -
Min. Typ. Max. Units
T1 0.5 - 10
T2 0 - 50
T3 0 - 50
T4 500 - -
T5 450 - -
ms
T6 200 - -
T7 10 - 100
T8 10 - -
T9 10 - -
T10 20 - 50

Note 1 : Please avoid floating state of interface signal at invalid period.

Note 2 : When the interface signal is invalid, be sure to pull down the power supply of LCD VCC to O V.

Note 3 : The Backlight converter power must be turned on after the power supply for the logic and the interface
signal is valid. The Backlight converter power must be turned off before the power supply for the logic
and the interface signal is invalid.
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6.3 LVDS Data Mapping Table
VDS Chanmel 00 |LVDS output D7 D6 D4 D3 D2 D1 DO
Data order OGO | ORG | OR4 | OR3 | ORZ | OR1 | OROD
LVDS output D18 | D15 | D14 | D13 | D12 D9 D3
LVDS Channel O1 15 order OB1 | OBO | OG5 | 0G4 | 0G3 | 0G2 | 0OG1
LVDS output D26 | D25 | D24 | D22 | D21 D20 | D19
LVDS Channel 02 1o order DE NA NA OB5 | OB4 | OB3 | OB2
VDS output D23 | D17 | D16 | DM D10 D5 D27
LVDS Channel O3 15 der NA OB7 | OB6 | OG7 | OG6 | OR7 | ORG
LVDS Channel EO __|LVDS output D7 D6 D4 D3 D2 D1 DO
Data order EGD | ER5 | ER4 | ER3 | ER2 | ER1 | ERD
LVDS Channel E1 VDS output D18 | D15 | D14 | D13 | D12 D9 D8
Data order EB1 EB0 | EG5 | EG4 | EG3 | EG2 | EGI
LVDS Channel E2___|LVDS output D26 | D25 | D24 | D22 | D21 D20 | D19
Data order DE NA NA EB5 | EB4 | EB3 | EBZ
VDS Channel E3 __|LVDS output D23 | D17 | D16 | D1 D10 D5 D27
Data order NA EB7 | EB6 | EG7 | EG6 | ER7 | ER6
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color. The higher the binary input, the brighter the color. The table below provides the assignment of color

The brightness of each primary color (red, green and blue) is based on the 8-bit gray scale data input for the
versus data input.

6.4 Color Data Input Assignment

_—
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Note : 0: Low Level Voltage, 1: High Level Voltage
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7. OPTICAL CHARACTERISTIC
Parameter Symbol | Condition | Min. | Typ. Max. Unit | Remarks
Horizontal —2 85 89 —
Viewing Ox- Center 85 89 -- deg Note 1.4
Angle Vertical Ov+ CR>10 85 89 -- ’
Ov- 85 89 --
at optimized
Contrast Ratio CR viewing 600 800 -- Note 1,3
angle
| pne to Ton Center - 13 18
Response time Black 0 Ox=0y =0° ms Note 1,6
white Toff - 12 17
Uniformity B-uni | 0x=0y =0° 70 - -- % Note1,5
Brightness L 0x=0y =0° | 360 | 450 -- cd/mi | Note 1,2
Xw 0.313
Yw 0.329
Xr 0.652
- Yr Center Typ.- [ 0.338 | Typ.+
Chromaticity Xo | oxcoy=0° | 005 [0333] 005 | | Now7
Yo 0.613
Xs 0.150
Ys 0.050

The following optical specifications shall be measured in a darkroom or equivalent state (ambient luminance
<1 lux, and at room temperature). The operation temperature is 25°C+2°C and LED Backlight Current=420mA.
The measurement method is shown in Note1.

Note1: The method of optical measurement:

Photometar
a TOP CON BM-7A

50 cm
Fiald="1"

TFEFT-LCD Module
| v o
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Note2: Measured at the center area of the panel and at the viewing angle of the 6x=0y =0°

Note3: Definition of Contrast Ratio (CR):
CR - Luminance with all pixels in white state

Luminance with all pixels in Black state

Note4: Definition of Viewing Angle

Marmal

b = By = 0°

12 o'clock direction
I"Iqu. = El:l‘:\'

G o'clock
By = 90°

Note 5: Definition of Brightness Uniformity (B-uni):

Horizontal Line

______________ @.------------®“ @ . Test Point

X=1to49

Vertical Line
=
=

Active Area

Measure the luminance of gray level 255 at 9 points

W = ( Minimum [L (1) ~ L (9)] / Maximum [L (1) ~ L (9)] ) *100%
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Note6: Definition of Response Time:
Response time is measured, the luminance changes from " black " to " white ", or " white " to " black " on
the same screen point, by photo-detector. Ton is the time it takes the luminance change from 10% up to
90%. Also Toff is the time it takes the luminance change from 90% down to 10% (See the following

diagram.).
100% " "
White o0% - .
Luminance \ :
Black ¥ 10%
—
- Ton

Note 7: Definition of Chromaticity:
The color coordinates (xw,yw)is obtained with all pixels in the viewing field at white.
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8.PIN CONNECTIONS
8.1 CN1 Pin Function

Confidential Document

Type : IPEX 20455-040E-76 / Matching : IPEX 20453-040T-03 or equivalent.

Pin Name Description

1 LED Vcc +12V Vi power supply

2 LED Vcc +12V Vi power supply

3 LED Vcc +12V Vi power supply

4 LED Vcc +12V Vi power supply

5 GND Ground

6 GND Ground

7 GND Ground

8 GND Ground

9 LED EN Enable pin

10 LED PWM [Backlight Adjust

11 LCD VCC LCD logic and driver power 3.3V

12 LCD VCC LCD logic and driver power 3.3V

13 LCD_VCC LCD logic and driver power 3.3V

14 NC Not connection, this pin should be open

15 NC Not connection, this pin should be open

16 NC Not connection, this pin should be open

Low or NC: Normal Mode.

17 REV_SCAN High: Horizontal & Vertical Reverse Scan

18 RXO0- Negative LVDS differential data input. Channel OO0 (odd)
19 RXO0+ Positive LVDS differential data input. Channel O0 (odd)
20 RXO1- Negative LVDS differential data input. Channel O1 (odd)
21 RXO1+ Positive LVDS differential data input. Channel O1 (odd)
22 RXO2- Negative LVDS differential data input. Channel O2 (odd)
23 RXO2+ Positive LVDS differential data input. Channel O2 (odd)
24 LCD GND LCD logic and driver ground

25 RXOC- Negative LVDS differential clock input. (odd)

26 RXOC+ Positive LVDS differential clock input. (odd)

27 LCD GND LCD logic and driver ground

28 RXO3- Negative LVDS differential data input. Channel O3(odd)
29 RXO3+ Positive LVDS differential data input. Channel O3 (odd)
30 RXEO- Negative LVDS differential data input. Channel EO (even)
31 RXEOQO+ Positive LVDS differential data input. Channel EO (even)
32 RXE1- Negative LVDS differential data input. Channel E1 (even)
33 RXE1+ Positive LVDS differential data input. Channel E1 (even)
34 LCD GND LCD logic and driver ground

35 RXE2- Negative LVDS differential data input. Channel E2 (even)
36 RXE2+ Positive LVDS differential data input. Channel E2 (even)
37 RXEC- Negative LVDS differential clock input. (even)

38 RXEC+ Positive LVDS differential clock input. (even)

39 RXE3- Negative LVDS differential data input. Channel E3 (even)
40 RXE3+ Positive LVDS differential data input. Channel E3 (even)
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9. BLOCK DIAGRAM
RO -k . 0
RAOT(+-r - LVDS INPUT / @
RXO2(+-F TIMING CONTROLLER- — o TFT LCD PANEL
RXO3(+i-F - - (19202321080}
RXOC(+-T A E
RXEQ(+-)3 E
RKXE1(+-)7 O
RXE2(+-)-
RXE3(+-)- >
RXEC(+-1 DC/DC CONVERTER & LBl LB B e
Ve, REFERENCE VOLTAGE
GHD GENERATOR-
GMNO—-
Mg — * CONVERTER« * " BACKLIGHT UNIT+
VDI, —
BLOMN. ——»
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