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1. General Description and Features 
DEM 19201080B VM-PW-N is a transmissive type color active matrix TFT (Thin Film Transistor) liquid 
crystal display (LCD) that uses amorphous silicon TFT as a switching device. This model is composed of a 
TFT-LCD module, a receiver circuit, and a back-light unit. Graphics and texts can be displayed on a FHD 
1920 (H) x 3 x 1080 (V) dots (16:9 aspect ratio) with 16.7M colors by supplying 24 bits data signal (8 bits 
each color). The following table described the features of DEM 19201080B VM-PW-N. 
1.1 Features  

- Dual Channel LVDS Interface. 
  

1.2 LCD Module  

Item Specification Unit 

Screen Size 21.5 Inches Diagonal 

Display Resolution 1920 x R.G.B. x 1080 Pixel 

Active Area  476.64 x 268.11 mm 

Outline Dimension 495.60 x 292.20 x 11.60 mm 

Display Mode Normally Black / VA Mode -- 

Surface Treatment Anti-Glare, 3H -- 

Pixel Arrangement R,G,B Vertical Stripe -- 

Pixel Pitch 0.24825 x 0.24825 mm 

Display Color 16.7 Million -- 

Viewing Direction Free -- 

Input Interface LVDS -- 

 
2. Mechanical Information 

Item Min. Typ. Max. Unit Note 

Module Size 

Horizontal -- 495.60 -- mm 

(1) Vertical -- 292.20 -- mm 

Thickness -- 11.60 -- mm 

Weight -- 1670 -- g -- 

Note (1) Please refer to the attached drawings for more information of front and back outline dimensions. 
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3. Electrical Specifications  
3.1 Absolute Max. Ratings 

3.1.1 Absolute Ratings of Environment  
If the operating condition exceeds the following absolute maximum ratings, the TFT LCD module may be 
damaged permanently. 

 

Item Symbol Min. Max. Unit Note 

Storage Temperature TSTG -20 +60 °C (1) 

Operating Temperature TOPR 0 +50 °C (1) 

Note (1) : 
 
 
 
 

 
3.2 Electrical Absolute Maximum Ratings           

(Ta=25°C) 

Parameter Symbol Min. Max. Unit Remark 

Power Supply Voltage VDD GND-0.3 6 V  

 
 

3.2.1 DC Electrical Characteristics of the TFT LCD 

 (Ta=25±2°C, GND=0) 

Item Symbol Min. Typ. Max. Unit Remark 

Power Supply Voltage VDD 4.5 5.0 5.5 V - 

Input Voltage 
for logic 

Differential 
Input High 
Threshold 

VTH - - +100 mV - 

Differential 
Input Low 
Threshold 

VTL -100 - - mV - 

Power Supply 
Current 
(RMS) 

Black 
Pattern IDD 

- 0.62 0.74 A VDD=5V ,Fv=60HZ 

- 0.7 0.84 A VDD=5V ,Fv=75HZ 

Power Consumption PDD 
- 3.1 3.7 W VDD=5V ,Fv=60HZ 

- 3.5 4.2 W VDD=5V ,Fv=75HZ 

Inrush Current Inrush - - 3.0 A Note(1) 
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Note (1) Inrush Current measurement 
         
Test Circuit 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3.2.2 DC Electrical Characteristics of the Back-light Unit for LED Driver 
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3.2.3 Input Timing Condition 
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Input Timing Diagram 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
LVDS Data Format 
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3.2.4 Power On/OFF Sequence 
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4. Optical Characteristics 
4.1 Optical characteristic of the LCD 
The following items are measured under stable conditions. The optical characteristics should be measured 
in a dark room or equivalent state with the methods. 
Measuring equipment: BM-7A 

                                                            Ta=25°C ± 2°C;  Ha=50%RH ± 10%RH 

Item Symbol Condition Min Type Max Unit Note 
Brightness B  850 1000 -- cd/m²  
Response Time Tr+Tf q=0° -- 18 36 ms  

Contrast Ratio CR 
At 

optimized 
viewing 
angle 

2000 3000 -- --  

Luminance Uniformity ΔL  75 80 -- %  

Color 
Chromaticity 
(CIE 1931) 

Red 
x 

q=0° 
Normal 
Viewing 
Angle 

0.622 0.652 0.682 - 

BM-7A 

y 0.305 0.335 0.365 - 

Green 
x 0.291 0.321 0.351 - 
y 0.595 0.625 0.655 - 

Blue 
x 0.123 0.153 0.183 - 
y 0.037 0.067 0.097 - 

White 
x 0.283 0.313 0.343 - 
y 0.299 0.329 0.359 - 

Viewing Angle 

Hor. 
qR 

CR³10 

75 89 -- 

Degree  
qL 75 89 -- 

Ver. 
qU 75 89 -- 

qD 75 89 -- 
 
a. Test equipment setup 

After stabilizing and leaving the panel alone shall be warmed up for the stable operation of LCM, 
the measurement should be executed. Measurement should be executed in a stable, windless, and 
dark room. Optical specifications are measured by Topcon BM-7A(fast) with a viewing angle of 2° 
at a distance of 50cm and normal direction. 

 
b. Definition of response time: Tr and Tf 

 The response time is defined as the following figure and shall be measured by switching the input 
signal for “black” and “white”. 
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c. Definition of contrast ratio: 
 

Brightness measured when LCD is at “white state” 

Contrast Ratio (CR) = ¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾ 

Brightness measured when LCD is at “black state” 

 
d. Measured at the center area of the panel when all the input terminals of LCD panel are electrically 

opened. 
 

e. View Angle  

 
 

f. Definition of Luminance of White: Luminance of white at the center points 

Light Source of Back-Light Unit LED Type 

 
g. Definition of White Uniformity 

Min. luminance of white among 5-points 
White Uniformity = ¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾  X      X 100% 

Max. luminance of white among 5-points 
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5. I/O Terminal 
5.1 Pin Assignment  

(CN1 connector: STM MSAKT2407P30_HB or equivalent. 
Mating connector: JAE FI-X30HL or equivalent.)  

I: Input, O: Output, P: Power 
     
 

Pin No. Symbol I/O Function Remark 
1 RxO0- I Negative LVDS differential data input (Odd Data)  
2 RxO0+ I Positive LVDS differential data input (Odd Data)  
3 RxO1- I Negative LVDS differential data input (Odd Data)  
4 RxO1+ I Positive LVDS differential data input (Odd Data)  
5 RxO2- I Negative LVDS differential data input (Odd Data)  
6 RxO2+ I Positive LVDS differential data input (Odd Data)  
7 GND P Ground  
8 RxOCLK- I Negative LVDS differential clock input (Odd Data)  
9 RxOCLK+ I Positive LVDS differential clock input (Odd Data)  

10 RxO3- I Negative LVDS differential data input (Odd Data)  
11 RxO3+ I Positive LVDS differential data input (Odd Data)  
12 RxE0- I Negative LVDS differential data input (Even Data)  
13 RxE0+ I Positive LVDS differential data input (Even Data)  
14 GND P Ground  
15 RxE1- I Negative LVDS differential data input (Even Data)  
16 RxE1+ I Positive LVDS differential data input (Even Data)  
17 GND P Ground  
18 RxE2- I Negative LVDS differential data input (Even Data)  
19 RxE2+ I Positive LVDS differential data input (Even Data)  
20 RxECLK- I Negative LVDS differential clock input (Even Data)  
21 RxECLK+ I Positive LVDS differential clock input (Even Data)  
22 RxE3- I Negative LVDS differential data input (Even Data)  
23 RxE3+ I Positive LVDS differential data input (Even Data)  
24 GND P Ground  
25 NC - No Connection  
26 NC - No Connection  
27 NC - No Connection  
28 VDD P Power for LCD  
29 VDD P Power for LCD  
30 VDD P Power for LCD  
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5.2 Backlight:  
(CN2 connector: PH2.0-14 (2.0mmX14) or equivalent.)       
 

Pin No. Symbol I/O Function Remark 

1 VCC P Power Supply Voltage  

2 VCC P Power Supply Voltage  

3 VCC P Power Supply Voltage  

4 VCC P Power Supply Voltage  

5 VCC P Power Supply Voltage  

6 GND P Ground  

7 GND P Ground  

8 GND P Ground  

9 GND P Ground  

10 GND P Ground  

11 NC - No Connection  

12 ON/OFF I B/L ON-OFF  

13 DIM I PWM Dimming   

14 NC - No Connection  
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5.3 Block Diagram 
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6. Displayed Color and Input Data 
 Color 

& Gray 
Scale 

Data Signal 

 R7 R6 R5 R4 R3 R2 R1 R0 G7 G6 G5 G4 G3 G2 G1 G0 B7 B6 B5 B4 B3 B2 B1 B0 

Basic 
Color 

 Black 0 0 0 0 0 0 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 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
 Green 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 
 Blue 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 
 Cyan 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
 Magenta 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 
 Yellow 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 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 1 1 1 1 1 1 

Red 

 Black 0 0 0 0 0 0 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 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
 Red(2) 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
 : : : : : : : : : : : : : : : : : : : : : : : : : 
 Red(127) 0 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
 : : : : : : : : : : : : : : : : : : : : : : : : : 
 Red(254) 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
 Red(255) 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Green 

 Black 0 0 0 0 0 0 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 0 0 0 0 1 0 0 0 0 0 0 0 0 
 Green(2) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 
 : : : : : : : : : : : : : : : : : : : : : : : : : 
 Green(127) 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 
 : : : : : : : : : : : : : : : : : : : : : : : : : 
 Green(254) 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 
 Green(255) 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 

Blue 

 Black 0 0 0 0 0 0 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 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 0 0 0 0 0 0 1 0 
 : : : : : : : : : : : : : : : : : : : : : : : : : 
 Blue(127) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 
 : : : : : : : : : : : : : : : : : : : : : : : : : 
 Blue(254) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 
 Blue(255) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 

0 : Low level voltage, 1 :High level voltage 
Each basic color can be displayed in 256 gray scales from 8 bit data signals. With the combination of total 24 
bit data signals, the 16.7M color display can be achieved on the screen. 
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Reliability Condition 
    No change on display and in operation under the following test condition.  
    Condition: Unless otherwise specified, tests will be conducted under the following condition. 
     Temperature: 20°C ± 5°C. 
     Humidity: 50%RH ± 10%RH. 
     Tests will be not conducted under functioning state. 

No. Parameter Condition Notes 

1 High Temperature 
Operating +70°C, 240hrs (Operation state). - 

2 Low Temperature Operating -20°C, 240hrs (Operation state). 1 

3 High Temperature Storage +70°C, 240hrs.  2 

4 Low Temperature Storage -20°C, 240hrs. 1,2 

5 High Temperature and High 
Humidity Operation Test +50°C, 50%RH, 240hrs. 1,2 

6 Thermal Shock -20℃/30 min ~ +70℃/30 min for a total 20 cycles, Start 
with cold temperature and end with high temperature. 1,2 

Notes:   1. No dew condensation to be observed. 
2. The function test shall be conducted after 24 hours storage at the normal temperature and 

humidity after removed from the test chamber.  
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7. Dimensional Outlines 
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8. Incoming Inspection Standards 
8.1 Inspection environment conditions: 

1. Room temperature: 20°C ~ 25℃.  
2. Humidity: 65%RH ± 5%RH.  
3. Illumination: Fluorescent light (Day-Light Type) display surface illumination to be 300~ 700 Lux.  

(standard 500Lux.)  
4. To be a distance about 35cm ± 5 cm in front of LCD unit, viewing line should be perpendicular to the 

         surface of the module judge the visual appearance with human’s eyes (+-30° viewing edge will  
         allowed).  

5. Take off the protector of polarizer while judging the display area.  
6. If there is any question while judging, check the panel again while operating. 

 
8.2 Inspection sampling method: 

Unless otherwise agree in writing, the method of incoming inspection shall be based on MIL-STD-105E.  
1. Lot size: Quantity per shipment lot per model.  
2. Sampling type: Normal inspection, single sampling.  
3. Sampling level: Level II.  
4. Acceptable quality level (AQL): 

Major defect: AQL=1.0%  
Minor defect: AQL=2.5% 

 
8.3 Electrical inspection specification 
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8.4 Appearance inspection specification 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


