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1. GENERAL DESCRIPTION  

1.1. INTRODUCTION 

F101RET-T21 is 10.1 inches color active matrix TFT LCD module G101STN01.0 with 5 

wires Analog Resistive touch panel B101R5U-E02 air bounding and Touch Control Board 

(Option) ETP-MB-MER4050UEBG. 

  The display format is intended to support SVGA (1024(H) x 600(V)) screen and display 

262K/16.7M colors (LVDS 6/8-bits).  

LED driving board for backlight unit is included in this panel and the structure of the LED 

units is replaceable.  

 

1.2. FEATURES 

 SVGA (1024 x 600 pixels) resolution 

 DE (Data Enable) only mode 

 LVDS (Low Voltage Differential Signaling) interface 

 RoHS product 

 

1.3. APPLICATION 

 TFT LCD Monitor 

 Industrial applications 
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2. GENERAL SPECIFICATIONS 

Parameter Specification Unit Remarks 

Active Area Size 10.1 inch  

Display Area 222.72 (H) x 125.28 (V) mm  

Outline Dimension 235 (H) x 143 (V) x 8.04 (D) mm D:PCAP+LCM 

Weight 340 g Typ. 

Driver Element a-Si TFT active matrix -  

Display Colors 262k /16.7M Colors  

Electrical Interface 1ch-LVDS (6 / 8 bit RGB) -  

Number of Pixels 1024 (H) x 600 (V) pixels  

Pixel Pitch 0.213 (H) x 0.213 (V) mm  

Pixel Arrangement RGB vertical stripe -  

Display Mode TN, Normal White -  

Color Gamut 45 (Typ.) % NTSC 

Touch Technology 5 wires Analog Resistive -  

Touch Method Finger or Stylus -  

Touch Driver (Option) ETP-MB-MER4050UEBG -  
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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 VCCS -0.3 +4 V 

EDID Drive Voltage VEDID -0.3 +4 V 

Converter Input Voltage VLED -0.3 +25 V 

Converter Control Signal Voltage VPWM -0.3 +5.3 V 

Converter Control Signal Voltage VLED On/Off -0.3 +5.3 V 

Operating Temperature Top -10 +60 ℃ 

Operating Humidity Hop 20 80 %RH 

Storage Temperature Tst -20 +70 ℃ 

Storage Temperature Hst 20 90 %RH 

Touch DC Supply Voltage USB_VDD -0.3 +6 V 
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4. ELECTRICAL CHARACTERISTICS 

4.1. LCD MODULE  

4.1.1. POWER SPECIFICATION 

G101STN01.0 Input specifications are shown as follows: 

Parameter Symbol Min. Typ. Max. Unit Remark 

Logic/LCD Drive Voltage VCCS 3.0 3.3 3.6 V ±10% 

VCCS Current IVCCS - 140 160 mA 
Black Pattern 

(VDD=3.3V, at 60Hz) 

Rush Current IRUSH - - 1.5 A Note 1 

VCCS Power PVCCS - - 0.53 W 
Black Pattern 

(VDD=3.3V, at 60Hz) 

Allowable Logic/LCD Drive 

Ripple Voltage 
VCCSrp   100 

mV 

P-P 
 

Note 1: Measurement condition: 
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4.1.2. LVDS DC ELECTRICAL CHARACTERISTICS 

Input signals shall be low or Hi-Z state when VDD is off. 

Symbol Item Min. Typ. Max. Unit Remark 

VTH 
Differential Input High 

Threshold 
- - 100 mV 

 

VTL 
Differential Input Low 

Threshold 
-100 - - mV 

 

| VID | Input Differential Voltage 100 - 600 mV 
 

VICM 
Differential Input 

Common Mode Voltage 
1.125  1.375 V 

 

ICRTC 

LVDS Terminating 

Resister - 100 - Ω 

LVDS terminating 

resistor is 

embedded in LCD 

Note: LVDS Signal Waveform 
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4.1.3. LVDS AC ELECTRICAL CHARACTERISTICS 

Symbol Item Min. Typ. Max. Unit Remark 

tSKD 
Differential Pulse Skew 

| tPHLD – tPLHD | 
  0.5 ns 

 

tTLH 
Transition Low to High 

Time 
  1 ns 

 

tTHL 
Transition High to Low 

Time 
  1 ns 

 

VOS 
Offset Voltage imbalance 

  200 mV 
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4.1.4. LCD BACKLIGHT UNIT 

Following characteristics are measured under a stable condition using an inverter at 25℃ (Room Temperature) 

Parameter Symbol Min. Typ. Max. Units Note 

Input Voltage LED_VCCS 9 12 15 V  

Inrush Current ILEDRUSH - - 1.5 A  

Input Current ILED - 150 165 mA Note 2 

Power Consumption PLED - - 2 W Note 2 

EN Control 

Level 

BL ON 
LED_EN 

2.3 - 5 
V  

BL OFF 0 - 0.5 

PWM Control Frequency FPWM 190 - 2000 Hz 

PWM Control 
PWM Control Duty Ratio DPWM 10 - 100 % 

PWM Control 

Level 

High Level 
VPWM 

2.3 - 5 
V 

Low Level 0 - 0.5 

LED Forward Current IF - 22.5 - mA Ta=25℃ 

LED Forward Voltage VF - 33.5 36 V IF=22.5mA, Ta=25℃ 

LED Power Consumption PLED - 0.75 0.81 W 
IF=22.5mA, Ta=25℃ 

LED per string Power 

LED Life Time LLED 15,000 - - Hrs IF=22.5mA, Ta=25℃ 

Note 1: Ta means ambient temperature of TFT-LCD module. 

Note 2: ILEDRUSH, ILED, PLED are defined for LED backlight and tested when LED_VCCS = 12V and 

100% duty of PWM dimming. 

Note 3: IF, VF, are defined for each channel of LED Light Bar. There are two LED channels in back 

light unit. 

Note 4: If G101STN01.0 module is driven by high current or at high ambient temperature & 

humidity condition. The operating life will be reduced. 

Note 5: Operating life means brightness goes down to 50% initial brightness. Typical operating life 

time is estimated data. 
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4.1.5. LCD BLOCK DIAGRAM 

The following diagram shows the functional block of the 10.1 inch color TFT/LCD module: 
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4.1.6. LCD INPUT TERMINAL PIN ASSIGNMENT (CN1) 

No. Symbol Pin Description Remark 

1 NC No Connection (Reserve) 1k pull-down resistance in 

LCM 

2 VDD Power supply: +3.3V  

3 VDD Power supply: +3.3V  

4 VEDID DDC 3.3V power If EDID function not used, 

please keep it floating. 

5 NC No Connection (Reserved for AUO test) 100k pull-down resistance 

in LCM 

6 CLKEDID DDC clock If EDID function not used, 

please keep it floating. 7 DATAEDID DDC data 

8 RX0- Negative transmission data of pixel 0  

9 RX0+ Positive transmission data of pixel 0  

10 GND Ground  

11 RX1- Negative transmission data of pixel 1  

12 RX1+ Positive transmission data of pixel 1  

13 GND Ground  

14 RX2- Negative transmission data of pixel 2  

15 RX2+ Positive transmission data of pixel 2  

16 GND Ground  

17 RXCLKIN- Negative transmission data of Clock  

18 RXCLKIN+ Positive transmission data of Clock  

19 GND Ground  

20 RX3- Negative transmission data of pixel 3 

Pin 20 connect to GND or NC for 6 bit 

LVDS input. 

 

21 RX3+ Positive transmission data of pixel 3 

Pin 21 connect to GND or NC for 6 bit 

LVDS input. 

 

22 GND Ground  
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23 NC No Connection (Reserved for AUO test)  

24 NC No Connection (Reserved for AUO test)  

25 GND Ground  

26 Order_SEL LVDS format selection 

Order_SEL=”H”:JEIDA / Order_SEL=”L” 

or NC: NS-Like 

 

27 SEL 68 LVDS 6/8 bit select function control 

SEL68=”H”: 8bits / SEL68=”L” or NC: 6bit 

 

28 GND Ground  

29 NC No Connection (Reserve)  

30 NC No Connection (Reserve)  

31 LED_GND LED Ground  

32 LED_GND LED Ground  

33 LED_GND LED Ground  

34 NC No Connection (Reserve)  

35 LED_PWM PWM Control Signal of LED Converter  

36 LED_EN Enable Control Signal of LED Converter  

37 NC No Connection (Reserve)  

38 LED_VCCS LED Power Supply (12V typ.)  

39 LED_VCCS LED Power Supply (12V typ.)  

40 LED_VCCS LED Power Supply (12V typ.)  

Note 1: Input Signal shall be in low status when VCCS is off. 

Note 2: NC means “No Connection” 

 

Connector Name / Designation Signal Connector 

Manufacturer IPEX or compatible 

Connector Model Number IPEX 20455-040E-12R or compatible 

Adaptable Plug IPEX 20453-040T-01 or compatible 
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4.1.7. PIXEL FORMAT IMAGE 

Following figure shows the relationship between input signal and LCD pixel format. 

 

 

4.1.8. SCANNING DIRECTION 

The following figures show the image seen from the front view. The arrow indicates the 

direction of scan. 
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4.1.9. THE LCD INPUT DATA FORMAT 

SEL68 AND ORDER_SEL 
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Note 1: Please follow PSWG 

Note 2: Output signals from any system shall be low or Hi-Z state when VCCS is off. 
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4.1.10. LCD TIMING CHARACTERISTICS 

DE mode only 

Signal Symbol Min. Typ. Max. Unit Note 

Clock Frequency FC 40.8 51.2 67.2 MHz  

Frame Rate Fr 50 60 70 Hz  

Vertical 

Display Term 

Total Tv 610 635 800 

TLine 

Tv=Tvd+Tvb 

Active Display Tvd 600 600 600  

Blank Tvb 10 35 200  

Horizontal  

Display Term 

Total Th 1114 1344 1400 

Tc 

Th=Thd+Thb 

Active Display Thd 1024 1024 1024  

Blank Thb 90 60 70  

 

4.1.11. LCD INPUT TIMING DIAGRAM 
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4.1.12. POWER SEQUENCE FOR LCD 

VCCS 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 VCCS is off. 
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Power ON/OFF sequence timing 

Parameter 
Value 

Unit 
Min. Typ. Max. 

T1 0.5 - 10 ms 

T2 0 - 50 ms 

T3 200 - - ms 

T4 200 - - ms 

T5 0 - 50 ms 

T6 0 - 10 ms 

T7 500 - - ms 

T8 10 - - ms 

T9 10 - - ms 

T10 10 - - ms 

T11 10 - - ms 

T12 0.5 -- 10 ms 

 

The above 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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4.2. TOUCH PANEL 

NO. Item Specification 

1 Supply Voltage DC 5V 

2 Circuit Resistance X： 20~500Ω, Y：20~500Ω (See Figure 1) 

3 Linearity X ≦ 1.5%, Y ≦ 1.5% 

4 Response ≦ 10ms 

5 Insulation ≧ 20MΩ / 25V DC 

6 High Voltage test No acting damage at DC 50V/60sec. 

 

Linearity： 

(1) Short RT and RL (or short RL and LL). 
(2) To apply voltage DC 5V. 
(3) To short LT and LL (or short RT and LT). 
(4) To apply grounding. 
(5) To draw points along Lx and Ly at 5.0mm intervals within pattern area and detect the 

voltage at SG. 
(6) To measure the voltage differences between RT and LT (or RT and RL) 
 

 
Linearity must meet the electrical Characteristic Specified as above. 

 

4.2.1. TOUCH PANEL PIN ASSIGNMENT 

FPC Pin Definition 

1 UL 

2 UR 

3 SG 

4 LL 

5 LR 
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4.3. TOUCH DRIVER (Option) 

ETP-MB-MER4050UEBG 

OS Version Interfaces 

Windows 
Windows 11,10, 8, 7, XP 

Windows Embedded, WEC2013, WEC7, WinCE6 
USB 

Linux 

Support Kernel 2.4.x / 2.6.x / 3.x.x / 4.x.x / 5.x.x, and most 

Linux distribution versions, including Ubuntu, Debian, Fedora, 

Red Hat, CentOS, SuSE (OpenSuSE), Arch, Slackware, etc. 

USB 

Andriod 
2.3.x upwards (from Gingerbread to the latest Android 

version) 
USB 

Mac macOS9 to the latest 12.x.x USB 

*macOS9 support only Resistive Touch Controllers 

 

ETP-MB-MER4050UEBG Touch Driver Specification: 

Circuit Board Dimension 20mm x 75mm (0.79inches x 2.95inches) 

Power Requirements DC +5V (<100mA typical, 50mV peak to peak max. ripple and noise) 

Operating Temperature -25 to 85℃ 

Storage Temperature -25 to 85℃ 

Relative Humidity 95% at 60℃ RH, Non-condensing 

Interface 
USB 1.1 Full Speed (USB 2.0 compliant full speed) 

Support power manager 

Resolution 2048 x 2048 resolution 

Port rate USB: Max. 200 point/sec 

Response time <20ms 

Power consumption 
Active mode: Typically < 90mA 

*The actual current will vary according to the touch panel resistance. 

Regulatory approvals CE, FCC-B 

EMI Unaffected by environmental EMI 

Panel resistance 
5 wire resistive model: 

50~200 ohm (Pin to pin on same layer, resistance under 3k ohm) 

Green product RoHS Compliant 
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Connector: 

 

 

JP1 USB Connector 

 

Controller Panel Pin Assignment 

JP2 5-Wire Resistive Touch Panel 

ELO type pin-out 
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5. OPTICAL CHARACTERISTICS 

The optical characteristics are measured under stable conditions at 25℃ (Room temperature): 

Item Symbol Condition Min. Typ. Max. Unit Note 

Color 

Coordinates 

Red 
Rx 

θX=0°, θY=0° 

Grayscale 

Maximum 

0.524 0.574 0.624 

  

Ry 0.285 0.335 0.385 

Green 
Gx 0.280 0.330 0.380 

Gy 0.525 0.575 0.625 

Blue 
Bx 0.108 0.158 0.208 

By 0.09 0.140 0.190 

White 
Wx 0.263 0.313 0.363 

Wy 0.279 0.329 0.379 

Contrast Ratio CR  400 500 --  4 

Surface Luminance (White) 
LWH 

ILED=22.5mA 

(center point) 
200 250 -- Cd/m2 1 

Uniformaty δW5p 5 points 80 -- -- % 2, 3 

Response Time  

TR 

θX=0°, θY=0° 

-- 7 10 ms 

5 TF -- 9 18 ms 

TR+TF -- 16 28 ms 

Viewing Angle 

Horizontal 
θr 

CR≧10 

60 70 -- degree 

6 
θl 60 70 -- degree 

Vertical 
θu 50 60 -- degree 

θd 50 60 -- degree 

Note 1: Measurement method 

Equipment Pattern Generator, Power Supply, Digital Voltmeter, Luminance meter (SR_3 or equivalent) 
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Note 2: Definition of 5 points position (Display active area: 22.72(H) x125.28 (V) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note 3: The luminance uniformity of 5 points is defined by dividing the minimum luminance values by the 

maximum test point luminance  

 

 

 

Note 4: Definition of contrast ratio (CR) 
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Note5: Definition of Response Time (TR, TF)  

The output signals of photo detector are measured when the input signals are changed from “White” 

to “Black” (falling time) and from “Black” to “White” (rising time), respectively. The response time 

interval is between 10% and 90% of amplitudes. Please refer to the figure as below. 

 

 

 

 

 

 

 

 

Note6: Definition of viewing angle 

Viewing angle is the measurement of contrast ratio ≧ 10, at the screen center, over a 180° 

horizontal and 180° vertical range (off-normal view angles). The 180° viewing angle range is broken 

down as below: 90° (θ) horizontal left and right, and 90° (φ)vertical high (up) and low (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. 
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6. RELIABILITY TEST ITEMS 

Test Item Condition 

1 High temperature storage test 70℃, 240hrs 

2 Low temperature storage test -20℃, 240hrs 

3 High temperature/Humidity operation test 40℃, 90%RH, 240hrs 

4 High temperature operating test 60℃, 240hrs 

5 Low temperature operation test -10℃, 240hrs 

6 Thermal shock test -20℃(30min)~70℃(30min), 10cycles 

 

 

7. LABEL  

Model NO. F101RET-T21 
  

L=32mm 
   

條碼 
    

 
 

 

    

SN 3A 20 2 21 0 XXX1 
  

 

 
W=14mm 

 

          
code 1,2 Production location 

        
code 3,4 Production year 

    
字型:Arial (6) 

  
code 5, Production month 

   
code:128 

  
code 6,7 Production day 

   
字型:Arial (7) 

  
code 8 Production code 

       
code 9,10,11,12 Serial number 

       
  

F101RET-T21 

XXXXXXXXXXXX 
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8. MECHANICAL CHARACTERISTICS 

Item Dimension Unit Note 

Outline 

Dimension 

Horizontal 234.00 mm 
RTP： 

B101R5U-E02 
Vertical 142.00 mm 

Depth (min.) 2.20 mm 

Horizontal 203.0 mm 
LCD： 

G101STN01.0 
Vertical 142.5 mm 

Depth (min.) 8.0 mm 

Weight 340 g F101RET-T21 

Item Specification Remarks 

RTP Viewing Area 226.34 mm x 128.50 mm  

RTP Sensor Area 222.72 mm x 125.28 mm  

RTP FPC Length 60.00 mm  

RTP Input method Stylus or Finger  

RTP Light Transmission 
80% ± 3% 

(BYK Gardner, 550nm, 

ASTM D1003) 

RTP Haze 
8 ± 3% 

BYK Gardner, 

ASTM D1003 

RTP Operation force ≤ 80g (R0.8 Touch Pen) 

RTP Hardness of surface 
≧ 3H 

(ASTM D3363, 

pressure 750g/45°) 

RTP Static Load 5kg within 10 cm2 area for 30 sec  

RTP Impact  
Impact at center area one time, no 

damage. 

(Φ25.0 DIA. Steel 

Ball/67g, Height=50cm) 
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Front View 

(TBD) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Back View 

(TBD) 
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Touch Driver (Option) 
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9. ENGINEERING DRAWING 

 

 

 

 

 


