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1. GENERAL DESCRIPTION  

1.1. INTRODUCTION 

F156PET-Z11 is a 15.6” color active matrix TFT LCD module PV156FHM-N20 with 

projected capacitive multi-touch B156PFU-E03 air bounding. 

The display format is intended to support the FHD mode (1920(H) x 1080(V)) screen and 

262,144 colors with LED backlight driving circuit. 

 

1.2. FEATURES 

● 2 lane eDP Interface with 2.7Gbs Link Rates 

● Thin and light weight 

● 6-bit color depth, display 262K colors 

● Single LED Lighting Bar (Down side/Horizontal Direction) 

● Green Product (RoHS & Halogen free product)  

● On board LED Driving circuit 

● Low driving voltage and low power consumption 

● On board EDID chip 

 

1.3. APPLICATION 

● ATM/VTM Device 

● Cash Register Device 

● Self-Service Terminal Device 

● Desktop Display Device 

● Financial Payment Device 
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2. GENERAL SPECIFICATIONS 

Parameter Specification Unit Remarks 

Active Area Size 15.6 inch  

Display Area 344.16(H) x 193.59 (V) mm  

Outline Dimension 395.24 (H) x 244.68 (V) x 6.3 (D) mm D:PCAP+LCM 

Weight 799 g Typ. 

Driver Element a-Si TFT active matrix -  

Display Colors 262K (RGB 6-bits) Colors  

Electrical Interface 2 lane eDP1.2 -  

Number of Pixels 1920 (H) x 1080 (V) pixels  

Pixel Pitch 0.17925 (H) x 0.17925(W) mm  

Pixel Arrangement RGB vertical stripe -  

Display Mode Normal Black -  

Color Gamut 45 %  

Touch Technology 
Projected Capacitive Multi-Touch 

Panel 
-  

Touch Method Finger or exclusive pen -  

Numbers of Touch 10 Points  

Touch FPC Type COF -  

Touch Sensor Glass Type Strengthening Glass -  

Touch Controller IC EETI, EXC80W60 -  

Touch Driver Interface USB & I2C -  

Support OS Android, Linux, Win7, Win8, Win10, XP -  
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3. ABSOLUTE MAXIMUM RATINGS 

The followings are maximum values which, if exceed, may cause faulty operation or damage to 

the unit. 

Parameter Symbol Min. Max. Unit 

Logic/LCD Drive Voltage VDD -0.3 +4.0 V 

LCD Input Signal Voltage Vsignal -0.3 +4.0 V 

LED Input Voltage LED_VDD -0.3 +13.2 V 

LED Control Signal Voltage LED_EN,PWM -0.3 +6.0 V 

Operating Temperature Top 0 +50 ℃ 

Operating Humidity Hop 10 80 %RH 

Storage Temperature Tst -20 +60 ℃ 

Storage Temperature Hst 10 90 %RH 

Touch DC Supply Voltage I2C -0.3 3.6 V 

Touch DC Supply Voltage USB -0.3 6.0 V 

Note: Maximum Wet-Bulb temperature should be 39℃ and no condensation. 
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4. ELECTRICAL CHARACTERISTICS 

4.1. LCD MODULE  

4.1.1. LCD BLOCK DIAGRAM 

The following diagram shows the function block of the 15.6 inches wide Color TFT/LCD 

module. 
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4.1.2. POWER SPECIFICATION 

LCD Input power specifications are as below; 

The power specifications are measured under 25℃ and frame frequency under 60Hz. 

Symbol Parameter Min. Typ. Max. Units Remark 

VDD 
Power Supply 

Voltage 
3.0 3.3 3.6 V  

VRF 
Permissible Input 

Ripple Voltage 
- - 100 mV At VDD=3.3V, 

IDD IDD Current - 303 485 mA Note 1 

Inrush Inrush Current - - 2 A Note 3 

VID 
Differential Input 

Voltage 
120 - 1200 mV  

PD 

Power Consumption 

- 1.0 1.6 W Note 1 

PBL - - 5.3 W Note 2 

PTOTAL - - 6.9 W  

Note 1: The supply voltage is measured and specified at the interface connector of LCM. 

The current draw and power consumption specified is for 3.3V at 25℃. 

a) Typ.：Mosaic Pattern 

b) Max.：R/G/B Patterns 

     

Note 2: IF x VF x 40 / efficiency = PLED  

Note 3: Measure Condition  
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4.1.3. LCD BACKLIGHT UNIT 

Ta=25±2℃ 

Parameter Symbol Min. Typ. Max. Units Remark 

LED Forward Voltage VF - - 3.1 V  

LED Forward Current IF - 34 - mA  

LED Power Consumption PLED - - 4.96 V Note 1 

LED Power Inrush Current Inrush   1.5 A Note 4 

LED Life-Time N/A 30,000 - - Hour IF=34mA 

Power supply voltage for LED Driver VLED 8 12 21 V  

EN Control Level 
Backlight ON  2.2  5.0 V  

Backlight OFF  0  0.6 V  

PWM Control Level 
PWM High Level  2.2  5.0 V  

PWM Low Level  0  0.6 V  

PWM Control Frequency FPWM 200 - 10,000 Hz  

Duty Ratio - 1 - 100 % Note 3 

Note 1: Power supply voltage 12 V for LED Driver.  

Calculator Value for reference IF x VF x TBD / efficiency = PLED 

Note 2: Ta LED Life-time define as the estimated time to 50% degradation of initial luminous. 

Note 3: 1% Duty cycle is achievable with a dimming frequency less than 1KHZ. 

Note 4: Test condition： 
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4.1.4. LCD LED STRUCTURE 
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4.1.5. LCD INPUT TERMINAL PIN ASSIGNMENT  

Connector: UJU IS050-L3B-C10 or Compatible / Mating housing: I-PEX 20454-030T or Compatible 

Pin Symbol Description Note 

1 NC No connection  

2 H_GND Ground  

3 LANE1_N eDP RX channel 1 negative  

4 LANE1_P eDP RX channel 1 positive  

5 H_GND Ground  

6 LANE0_N eDP RX channel 0 negative  

7 LANE0_P eDP RX channel 0 positive  

8 H_GND Ground  

9 AUX_CH_P eDP AUX CH positive  

10 AUX_CH_N eDP AUX CH negative  

11 H_GND Ground  

12 LCD_VCC Power Supply 3.3V (Typ.)  

13 LCD_VCC Power Supply 3.3V (Typ.)  

14 LCD_Self_Test Panel self test enable  

15 H_GND Ground  

16 H_GND Ground  

17 HPD Hot plug detect output  

18 BL_GND LED Ground  

19 BL_GND LED Ground  

20 BL_GND LED Ground  

21 BL_GND LED Ground  

22 BL_ENABLE LED enable pin (+3.3V Input)  

23 BL_PWM System PWM Signal Input  

24 NC No Connection  

25 NC No Connection  

26 BL_POWER LED Power Supply 8V~21V  

27 BL_POWER LED Power Supply 8V~21V  

28 BL_POWER LED Power Supply 8V~21V  

29 BL_POWER LED Power Supply 8V~21V  

30 No  No Connection  
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4.1.6. eDP INTERFACE 

 

Note. Transmitter：Parade DP501 or equivalent 

                 Transmitter is not contained in Module. 

 

4.1.7. eDP INPUT SIGNAL 

Lane 0  Lane 1 

R0-5:0 G0-5:4  R1-5:0 G1-5:4 

G0-3:0 B0-5:2  G1-3:0 B1-5:2 

B0-1:0 R2-5:0  B1-1:0 R3-5:0 

G2-5:0 B2-5:4  G3-5:0 B3-5:4 

B2-3:0 R4-5:2  B3-3:0 R5-5:2 

R4-1:0 G4-5:0  R5-1:0 G5-5:0 

B4-5:0 R6-5:4  B5-5:0 R7-5:4 

R6-3:0 G6-5:2  R7-3:0 G7-5:2 

G6-1:0 B6-5:0  G7-1:0 B7-5:0 
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4.1.8. LED BACKLIGHT UNIT 

Interface Connector：STM MSK24022P10 

Pin No. Symbol Description 

1 VOUT LED anode connection 

2 VOUT LED anode connection 

3 VOUT LED anode connection 

4 NC No Connection 

5 GND GND 

6 NC No Connection 

7 LED1 LED cathode connection 

8 LED2 LED cathode connection 

9 LED3 LED cathode connection 

10 LED4 LED cathode connection 

 

4.1.9. LCD TIMING CHARACTERISTICS 

DE mode only 

Parameter Symbol Min. Typ. Max. Unit 

Clock  Frequency 1/TC 139.7 141.4 150.4 MHz 

Frame Period 
F - 60 - Hz 

T - 16.67 - ms 

Vertical Section 
Period TV 1100 1120 1140 

Lines 
Active TVD 1080 

Horizontal Section 
Period TH 2080 2100 2100 

Clocks 
Active THD 1920 

Note：This Module can support frame refresh rate 60Hz. 
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4.1.10. eDP Rx INTERFACE TIMING PARAMETER 

Parameter Symbol Min. Typ. Max. Unit 

Spread spectrum clock SSC  0.5  % 

Differential peak-to-peak input 

voltage at package pins 
VRX-DIFFP-P 120 0 1200 mV 

Rx input DC common node 

voltage 
VRX_DC_CM 0 - 2.0 V 

Differential termination resistance RRX-DIFF 80 100 120 Ω 

Single-ended termination 

resistance 
RRX-SE 40 - 60 Ω 

Rx short circuit current limit IRX_SHORT - - 50 mA 

Intra-pair skew at Rx package 

pins (HBR) 

RX intra-pair skew tolerance at 

HBR 

LRX_SKEW_INTRA_PAIR - - 60 ps 
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4.1.11. SIGNALS BASIC DISPLAY COLORS % GRAY SCALE OF COLORS 

 

 

 

Color 

Data Signal 

Red Green Blue 

R5 R4 R3 R2 R1 R0 G5 G4 G3 G2 G1 G0 B5 B4 B3 B2 B1 B0 

Basic 

Colors 

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 

Cyan 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 

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 

Gray 

Scale 

of  

Red 

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 

: : : : : : : : : : : : : : : : : : : 

: : : : : : : : : : : : : : : : : : : 

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 

Gray 

Scale 

of 

Green 

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 

: : : : : : : : : : : : : : : : : : : 

: : : : : : : : : : : : : : : : : : : 

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 

Gray 

Scale 

of 

Blue 

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 

: : : : : : : : : : : : : : : : : : : 

: : : : : : : : : : : : : : : : : : : 

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 
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4.1.12. POWER SEQUENCE FOR LCD 

To prevent a latch-up or DC operation of the LCD module, the power on/off sequence shall be 

as shown in below 

 
Note 1: When the power supply VDD is 0V, keep the level of input signals on the low or keep high 

impedance. 

Note 2: Do not keep the interface signal high impedance when power is on. Back Light must be turn on 

after power for logic and interface signal are valid. 
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4.2. TOUCH PANEL 

No. Item Specification 

1 Touch Controller IC EXC80W60 

2 Number of Channel RX 50 x TX 28 

3 Number of Support 10 points Finger Touch 

4 FPC Type / Interface COF / USB & I2C 

5 OS Android, Linux, Win7, Win8, Win10, XP 

 

Interface Symbol Condition Min. Typ. Max. Unit 

I2C 
VDD - - 

3.3 
- V 

USB 5 

 

4.2.1. TOUCH DRIVER PIN ASSIGNMENT 

J1  I2C Pin Definition J2  USB Pin Definition 

1 RST 1 GND 

2 VDD (3.3V) 2 VDD(5V) 

3 GND 3 GND 

4 INT 4 D+ 

5 SDA 5 D- 

6 SCL   
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5. OPTICAL CHARACTERISTICS 

The optical characteristics are measured under stable conditions of 25℃ (Room Temperature) 

Parameter Symbol Conditions Min. Typ. Max. Unit Note 

Luminance Contrast ratio CR Θ=0° - 800   2 

Luminance of 

White 
5 points YW 

Θ=0° 

ILED=34mA 

320 400 - cd/m2 3 

White 

Luminance 

uniformity 

5 points ΔY5 80 - -  

4 

13 points ΔY13 65 - -  

Response Time 

Rising + Falling 
TRT 

Ta=25℃ 

Θ=0° 
- 30 35 ms 6 

Viewing Angle 

Horizontal 
Θ3 

CR>10 

- 85 - 

degree 1 
Θ9 - 85 - 

Vertical 
Θ12 - 85 - 

Θ6 - 85 - 

Color / 

Chromaticity 

Coordinates 

(CIE 1931) 

Red 
Rx 

Θ=0° -0.03 

0.59 

+0.03 

 

 

Ry 0.35  

Green 
Gx 0.33  

Gy 0.555  

Blue 
Bx 0.153  

By 0.119  

White 
Wx 0.313  

Wy 0.329  

Color Gamut    45  %  

Cross Talk CT Θ=0° - - 2.0 % 7 

Note 1: Viewing angle is the angle at which the contrast ratio is greater than 10. The viewing angles are 

determined for the horizontal or 3, 9 o’clock direction and the vertical or 6, 12 o’clock direction with 

respect to the optical axis which is normal to the LCD surface (see Figure 1). 
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Note 2: Contrast measurements shall be made at viewing angle of θ=0 and at the center of the LCD surface. 

Luminance shall be measured with all pixels in the view field set first to white, then to the dark (black) 

state. 

(See Figure 1) Luminance Contrast Ratio (CR) is defined mathematically. 

 

CR = 
Luminance when displaying a white raster 

Luminance when displaying a black raster 

 

Note 3: Center Luminance of white is defined as luminance values of 5 point average across the LCD 

surface. Luminance shall be measured with all pixels in the view filed set first to white. This 

measurement shall be taken at the locations shown in FIGURE 2 for a total of the measurements per 

display. 

 

Note 4: The White luminance uniformity on LCD surface is then expressed as: ΔY = Minimum Luminance of 

5 (or 13) points / Maximum Luminance of 5 (or 13) points. 

(see Figure 2 and Figure 3). 
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Note 5: The color chromaticity coordinates specified in Optical Specification shall be calculated from the 

spectral data measured with all pixels first in red, green, blue and white. Measurements shall be 

made at the center of the panel.  

 

Note 6: The electro-optical response time measurements shall be made as Figure 4 by switching the “data” 

input signal ON and OFF. The times needed for the luminance to change from 10% to 90% is Tr, and 

90% to 10% is Td. 

 

 

Note 7: Cross-Talk of one area of the LCD surface by another shall be measured by comparing the 

luminance (YA) of a 25mm diameter area, with all display pixels set to a gray level, to the luminance 

(YB) of that same area (See Figure 5). 
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6. RELIABILITY TEST ITEMS 

Test Item Condition 

1 High temperature/Humidity Bias 50℃, 80% 240hrs 

2 High temperature storage test 60℃, 240hrs 

3 Low temperature storage test -20℃, 240hrs 

4 High temperature operation test 50℃, 240hrs 

5 Low temperature operation test 0℃, 240hrs 

6 Thermal Cycle storage test -20℃(30min)~60℃(30min), 10cycles 

 

 

7. LABEL  

Model NO. F156PET-Z11 
     

條碼 
    

 

 
 

L=32mm 
  

SN 3A 20 2 21 0 XXX1 
 

 

   

         
W=14mm 

code 1,2 Production location 
       

code 3,4 Production year 
       

code 5, Production month 
    

字型:Arial (6) 
 

code 6,7 Production day 
  

  code:128 
 

code 8 Production code 
   

字型:Arial (7) 
  

code 9,10,11,12 Serial number 
      

 

  

F156PET-Z11 

XXXXXXXXXXXX 
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8. MECHANICAL CHARACTERISTICS 

Item Dimension Unit Note 

Outline 

Dimension 

Horizontal 395.24 mm 
PCAP： 

B156PFU-E03 
Vertical 244.68 mm 

Depth (min.) 2.00 mm 

Horizontal 359.5 mm 
LCD： 

PV156FHM-N20 
Vertical 223.8 (W/PCB) mm 

Depth (min.) 3.2 (Max.) mm 

Weight 799 g F156PET-Z11 

Item Specification Remarks 

PCAP Viewing Area 345.24 mm x 194.68 mm  

PCAP Sensor Area 358.24 mm x 211.94 mm  

PCAP FPC Length 53.31 mm  

PCAP Input method Finger or exclusive pen  

PCAP Light Transmission ≥85%   

PCAP Operation force ≤10g Finger Input 

PCAP Hardness of surface ≥6H Pressure 500gf test 

PCAP Surface Treatment Clear Type  
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Front View 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Back View 
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9. ENGINEERING DRAWING 

 

 

 

 

 


