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1.Module Classification Information 
W F 121 B T X A P L N B A # 

○1  ○2  ○3  ○4  ○5  ○6  ○7  ○8  ○9  ○10  ○11  ○12  ○13  

 

 Brand：WINSTAR DISPLAY CORPORATION 

 Display Type：F→TFT Type, J→Custom TFT 

 Display Size：12.1” TFT 

 Model serials no. 

 
Backlight 

Type： 

F→CCFL, White 

S→LED, High Light White 

T→LED, White 

Z→Nichia LED, White 

 

LCD Polarize 

Type/ 

Temperature 

range/ Gray 

Scale Inversion 

Direction 

A→Transmissive, N.T, IPS TFT 

C→Transmissive, N. T, 6:00 ;  

F→Transmissive, N.T,12:00 ; 

I→Transmissive, W. T, 6:00 

K→Transflective, W.T,12:00 

L→Transmissive, W.T,12:00 

N→Transmissive, Super W.T, 6:00 

Q→Transmissive, Super W.T, 12:00 

R→Transmissive, Super W.T, O-TFT 

V→Transmissive, Super W.T, VA TFT 

W→Transmissive, Super W.T, IPS TFT 

X→Transmissive, W.T, VA TFT 

Y→Transmissive, W.T, IPS TFT 

Z→Transmissive, W.T, O-TFT  

 

A：TFT LCD 

B：TFT+SCREW HOLES+CONTROL BOARD 

C：TFT+ SCREW HOLES +A/D BOARD 

D：TFT+ SCREW HOLES +A/D BOARD+CONTROL BOARD 

E：TFT+ SCREW HOLES +POWER  BOARD      

F：TFT+CONTROL  BOARD  

G：TFT+ SCREW HOLES   

H：TFT+D/V  BOARD  

I：TFT+ SCREW HOLES +D/V BOARD 

J：TFT+POWER BD 

 

Resolution:  

A 128160 B 320234 C 320240 D 480234 E 480272 F 640480 

G 800480 H 1024600 I 320480 J 240320 K 800600 L 240400 

M 1024768 N 128128 P 1280800 Q 480800 R 640320 S 480128 

T 800320 U 8001280 V 176220 W 1280398 X 1024250 Y 1920720 

Z 800200 2 1024324 3 7201280 4 19201200 5 1366768 6 1280320 
 

○9  D: Digital   L：LVDS  M:MIPI 

○10  

Interface: 

N Without control board A 8Bit B 16Bit H HDMI 

I I2C Interface R RS232 S SPI Interface U USB 
 

○11  

TS: 

N Without TS T Resistive touch panel C Capacitive touch panel (G-F-F) 

G Capacitive touch panel (G-G) C1 Capacitive touch panel (G-F-F)+OCA 

C2 Capacitive touch panel (G-F-F)+OCR G1 Capacitive touch panel (G-G)+OCA 

G2 Capacitive touch panel (G-G)+OCR B CTP+GG+USB 
 

○12  Version:  X:Raspberry pi 

○13  Special Code 
#:Fit in with ROHS directive regulations 
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2.Summary 
WF121B is a 12.1” TFT Liquid Crystal Display module with LED Backlight unit LVDS 

interface. This module supports 1280x 800Wide-XGA AAS mode and can display 262k/16.7M 

colors . The LED converter for Backlight is built incontrol board. 
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3.General Specifications 
Item Dimension Unit 

Dot Matrix 1280 x R.G.B. x 800 dots 

Module dimension 308.0*214.1*14.2(MAX) mm 

Active area 261.12*163.2 mm 

Pixel pitch 0.204 x 0.204 mm 

LCD type TFT, Normally Black, Transmissive 

Viewing Angle 89/89/89/89 

TFT Interface LVDS 

TFT Driver IC EK77526AHI205A 

Aspect Ratio 16:9 

Backlight Type LED ,Normally White 

CTP Driver IC ILI2132 or equivalent 

CTP Resolution 16384*16384 

CTP Interface USB (I2C available) 

CTP FW Version 0x07.0x00.0x00.0x00.0x02.0x00.0x00.0x00 

With /Without TP With CTP 

Surface Treatment  Glare 

*Color tone slight changed by temperature and driving voltage. 
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4.Absolute Maximum Ratings 

Item Symbol Min Typ Max Unit 

Operating Temperature TOP -20 － +70 ℃ 

Storage Temperature TST -20 － +70 ℃ 

Note (1)90 %RH Max. (Ta <=39ºC). 

Note (2)Wet-bulb temperature should be 39 ºC Max. 

Note (3)Operating temperature is defined as panel surface temperature which should be70℃

max. 
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5.Electrical Characteristics 
5.1. LCD ELETRONICS SPECIFICATION  

Parameter Symbol 
Value 

Unit Note 
Min. Typ. Max. 

Power Supply Voltage Vcc 3.0 3.3 3.6 V - 

Permissive Ripple Voltage VRP - 50 - mV - 

Rush Current IRUSH 1.5 A (2) 

Initial Stage Current IIS - - 1.0 A (2) 

Power Supply Current 
White - 

- 
- 530 675 mA (3)a 

Black - 350 430 mA (3)b 
LVDS Differential Input High 
Threshold VTH(LVDS) +100 - - mV VCM=1.2V 

LVDS Differential Input Low 
Threshold VTL(LVDS) - - -100 mV VCM=1.2V 

LVDS Common Mode Voltage VCM 1.125 1.2 1.375 V - 

LVDS Differential Input Voltage |VID| 100 - 600 mV - 

Terminating Resistor RT - 100 - Ohm - 

Supply CTP 

VDDT(3.3V) 3.0 3.3 3.6 V 
I2C type 

IDDT(3.3V) - 85 130 mA 

VDDT(5V) - 5.0 - V 
USB type 

IDDT(5V) - 90 135 mA 

Note (1)The assembly should be always operated within above ranges. 
Note (2)Measurement Conditions:  
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Note (3)The specified power supply current is under the conditions at Vcc = 3.3 V, Ta = 25 ± 
2 ºC, fv= 60 Hz, whereas a power dissipation check pattern below is  
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5.2. Backlight Unit  

Parameter Symbol 
Value 

Unit Note 
Min. Typ. Max. 

(LED Converter input voltage) Vi 10.8 12 13.2 VDC (Duty 100%) 

(LED Converter input ripple voltage) ViRP - - 350 mV  

(LED light bar input current) Ii - 0.55 0.7 ADC 
@Vi = 12V 

(Duty 100%) 

LED Light bar Voltage Vf - 35.2 - VDC If= 80 mA/EA 

(LED Converter inrush current) IiRUSH 
 - - 3.0 A @ Vi rising  

time=20ms (Vi=12V) 

Input Power consumption Pi - 6.6 8.4 W (1) 

EN Control Level 
Backlight on ENLED 

(BLON) 

2.5 3.3 5.0 V  

Backlight off 0 - 0.3 V  

PWM Control 
Level 

PWM High Level Dimming 
(E_PWM) 

2.5 - 5.0 V  

PWM Low Level 0 - 0.15 V  

PWM Control Frequency fPWM 190 200 20k Hz (3) 

PWM Noise Range  VNoise  - - 0.1 V  

PWM Control Duty Ratio - 

5  100 % 
(3),Suggestion@ 

190Hz≦fPWM<1kHz 

20 - 100 % 
(3),@ 

1kHz≦fPWM≦20kHz 

LED Life Time LBL 30000 - - Hrs (2) 

5.3. Note (1)LED current is measured by utilizing a high frequency current meter as shown 
below: 
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Note (2) At 190 ~1kHz PWM control frequency, duty ratio range is restricted from 5% to 

100%.  

1K ~20kHz PWM control frequency, duty ratio range is restricted from 20% to 100%.  

 If PWM control frequency is applied in the range from 1KHz to 20KHZ, The“non-

linear”phenomenon on the Backlight Unit may be found. So It’s a suggestion that PWM 

control frequency should be less than 1KHz.  

Note (3) The lifetime of LED is estimated data and defined as the time when it continues to 

operate under the conditions at Ta = 25 ±2 ºC and Duty 100% until the brightness becomes 

≦ 50% of its original value.  

Operating LED at high temperature condition will reduce life time and lead to color shift. 



 WF121BTXAPLNBA# 第 14頁，共 33頁 
 

6.LVDS Input Signal Specifications 

6.1. COLOR DATA INPUT ASSIGNMENT 
The brightness of each primary color (red, green and blue) is based on the 6-bit gray scale 
data input for the color. The higher the binary input, the brighter the color.The table below 
provides the assignment of color. 
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Note(1) 0: Low Level Voltage, 1: High Level Voltage 
The brightness of each primary color (red, green and blue) is based on the 8-bit gray scale 
data input for the color. The higher the binary input, the brighter the color.The table below 
provides the assignment of color. 
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7.Display Timing Specifications 
The input signal timing specifications are shown as the following table and timing diagram. 

 
Note (1) Because this module is operated by DE only mode, Hsync and Vsync input signals 

should be set to low logic level or ground. Otherwise, this module would operate abnormally. 

Note (2) The Tv(Tvd+Tvb) must be integer, otherwise, the module would operate abnormally. 
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Note(3) The input clock cycle-to-cycle jitter is defined as below figures. Trcl = I T1–TI 

 
Note (4) Input Clock to data skew is defined as below figures. 

 
Note (5) The SSCG (Spread spectrum clock generator) is defined as below figures. 
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8.Power ON/OFF Sequence 
To prevent a latch-up or DC operation of LCD assembly, the power on/off sequence should 
be as the diagram below. 

 
Note (1) The supply voltage of the external system for the module input should be the same 
as the definition of Vcc.  
 

Note (2) When the backlight turns on before the LCD operation of the LCD turns off, the 
display may momentarily become abnormal screen.  
 

Note (3) In case of VCC = off level, please keep the level of input signals on the low or keep a 
high impedance.  
 

Note (4) T4 should be measured after the module has been fully discharged between power 
off and on period.  
 

Note (5) Interface signal shall not be kept at high impedance when the power is on 
.  

Note (6) INX won’t take any responsibility for the products which are damaged by the 
customers not following the Power Sequence.  
 

Note (7) There might be slight electronic noise when LCD is turned off (even backlight unit is 
also off). To avoid this symptom, we suggest "Vcc falling timing" to follow "T7 spec". 
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9.The Input Data Format 

 
Note (1) R/G/B data 7: MSB, R/G/B data 0: LSB 
Note (2) Please follow PSWG 
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10.Optical Characteristics 
Item Symbol Condition. Min Typ. Max. Unit Remark 

Response time 
Tr 

θ=0°、Φ=0° 
- 12 17 .ms 

Note 3 
Tf - 8 13 .ms 

Contrast ratio CR 
At optimized 

viewing angle 
800 1000 - - Note 4 

Color 
Chromaticity 

White 
Wx 

θ=0°、Φ=0 
0.263 0.313 0.363  Note 

2,6,7 Wy 0.279 0.329 0.379  

Viewing 
angle 

Hor. 
ΘR 

CR≧10 

80 89 - 

Deg. Note 1 
ΘL 80 89 - 

Ver. 
ΦT 80 89 - 

ΦB 80 89 - 

Brightness - - 250 300 - cd/m2 
Center of 
display 

Uniformity (U) - 70 80 - % Note 5 

Ta=25±2℃ 
Note 1: Definition of viewing angle range 

 
Fig 10.1. Definition of viewing angle 

Note 2: Test equipment setup: 
After stabilizing and leaving the panel alone at a driven temperature for 10 minutes, the 
measurement should be executed. Measurement should be executed in a stable, windless, 
and dark room. Optical specifications are measured by Topcon BM-7orBM-5 luminance meter 
1.0° field of view at a distance of 50cm and normal direction. 

 
Fig 10.2. Optical measurement system setup 

Note 3: Definition of Response time: 
The response time is defined as the LCD optical switching time interval between “White” state 
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and “Black” state. Rise time, Tr, is the time between photo detector output intensity changed 
from 90%to 10%. And fall time, Tf, is the time between photo detector output intensity 
changed from 10%to 90% 

B la c k ( T F T  O N ) W h i t e ( T F T  O F F )W h i te ( T F T  O F F )
1 0 0 %
9 0 %

1 0 %
0 %

D is p l a y
D a t a

 
Note 4: Definition of contrast ratio: 
The contrast ratio is defined as the following expression. 

Lum inance m easured w hen L CD  on the "W hite" state
C ontrast ratio (C R ) =

Lum inance m easured w hen LC D  on the "B lack" state  
 
Note 5: Definition of Luminance Uniformity 
Active area is divided into 9 measuring areas (reference the picture in below). Every 
measuring point is placed at the center of each measuring area. 
Luminance Uniformity (U) = Lmin/Lmax x100% 
L = Active area length  
W = Active area width 
 

 
   Fig 10.3. Definition of uniformity 

 
Note 6: Definition of color chromaticity (CIE 1931) 
Color coordinates measured at the center point of LCD 
 
Note 7: Measured at the center area of the panel when all the input terminals of LCD panel 
are electrically opened. 
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11.Interface 
11.1. LCM PIN Definition 

Pin No. Symbol Description Note 

1 12V LED power - 

2 12V LED power - 

3 12V LED power - 

4 12V LED power - 

5 ENLED Enable pin - 

6 Dimming Backlight Adjust - 

7 NC No connection - 

8 NC No connection - 

9 VCC Power supply: +3.3V  

10 VCC Power supply: +3.3V - 

11 GND Ground - 

12 GND Ground - 

13 RX0- Negative transmission data of pixel 0 - 

14 RX0+ Positive transmission data of pixel 0 - 

15 GND Ground - 

16 RX1- Negative transmission data of pixel 1 - 

17 RX1+ Positive transmission data of pixel 1 - 

18 GND Ground - 

19 RX2- Negative transmission data of pixel 2 - 

20 RX2+ Positive transmission data of pixel 2 - 

21 GND Ground - 

22 RXCLK- Negative of clock - 

23 RXCLK+ Positive of clock - 

24 GND Ground - 

25 RX3- Negative transmission data of pixel 3 - 

26 RX3+ Positive transmission data of pixel 3 - 

27 GND Ground - 

28 SEL6/8 

LVDS 6/8 bit select function control, 

(2)(3) Low or NC → 6 bit Input Mode 

High → 8bit Input Mode 
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29 GND Ground - 

30 NC No connection - 

Note (1)Connector Part No.: P2 187114-30091 

User's connector Part No.; JAE FI-X30HL or FI-X30HL-B or equivalent.  

Note (2) “Low”stands for 0V. “High”stands for 3.3V 

Note (3)ENLED(BLON), Dimming(E_PWM),SEL6/8as shown below: 
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11.2. CON2 

Pin Symbol Function Remark 

1 VDDT(3.3V) Power supply  

2 SDA I2C data input and output  

3 SCL I2C clock inputI2C clock input  

4 RST External Reset, Low is active  

5 INT External interrupt to the host  

6 VSS Ground for analog circuit  

 
 
11.3. CON3 

Pin Symbol Function Remark 

1 VDDT(5V) Power supply  

2 D- Data -  

3 D+ Data +  

4 VSS System ground  
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12.Block Diagram 
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13.Reliability 
Content of Reliability Test (Wide temperature, -20℃~70℃) 

Note1: No dew condensation to be observed. 
Note2: The function test shall be conducted after 4 hours storage at the normal  
      Temperature and humidity after remove from the test chamber. 
Note3: The packing have to including into the vibration testing.     

Environmental Test 

Test Item Content of Test Test Condition Note 
High Temperature 
storage 

Endurance test applying the high storage 
temperature for a long time. 

70℃ 
200hrs 

2 

Low Temperature 
storage 

Endurance test applying the low storage 
temperature for a long time. 

-20℃ 
200hrs 

1,2 

High Temperature 
Operation 

Endurance test applying the electric stress 
(Voltage & Current) and the thermal stress to the 
element for a long time. 

70℃ 
200hrs 

—— 

Low Temperature 
Operation 

Endurance test applying the electric stress under 
low temperature for a long time. 

-20℃ 
200hrs 

1 

High Temperature/ 
Humidity Operation 

The module should be allowed to stand at 60
℃,90%RH max 

60℃,90%RH 
96hrs 

1,2 

Thermal shock 
resistance 

The sample should be allowed stand the 
following 10 cycles of operation 
            -20℃    25℃    70℃ 
          
      
            30min   5min    30min 
                   1 cycle 

-20℃/70℃ 
10 cycles 

—— 

Vibration test Endurance test applying the vibration during 
transportation and using. 

Total fixed 
amplitude : 1.5mm 
Vibration Frequency : 
10~55Hz 
One cycle 60 seconds 
to 3 directions of 
X,Y,Z for Each 15 
minutes 

3 

Static electricity test Endurance test applying the electric stress to the 
terminal. 

TBD —— 
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14.Touch Panel Information 

1416

CN:1251WR-S-6P、4P
or equivalent

Component Area

CON2 CON3 Steel stiffener （T=0.2
mm）

5120B VHB
T=1.2mm

EMI
Bending area

   C0.15±0.1

Cover Glass
T=1.1mm

2±0.1(Without D.S.T)

Sensor Glass
T=0.7mm

4.5MAX

3.2±0.3(With D.S.T)
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1.TOUCH PANEL PIN ASSIGNMENT
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GND
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15.Contour Drawing 

The non-specified tolerance of dimension is ±0.3 mm .SYMBOL
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winstar          LCM Sample Estimate Feedback Sheet 
Module Number：                                                        Page: 1 

1、Panel Specification： 
  1. Panel Type： □ Pass □ NG ,                               
  2. View Direction： □ Pass □ NG ,                               

  3. Numbers of Dots： □ Pass □ NG ,                               

  4. View Area： □ Pass □ NG ,                               

  5. Active Area： □ Pass □ NG ,                               

  6. Operating 
Temperature： 

□ Pass □ NG ,                               

  7. Storage Temperature： □ Pass □ NG ,                               

  8. Others：                                                              

2、Mechanical 
Specification  

 

  1. PCB Size： □ Pass □ NG ,                               
  2. Frame Size： □ Pass □ NG ,                               

  3. Material of Frame： □ Pass □ NG ,                               

  4. Connector Position： □ Pass □ NG ,                               

  5. Fix Hole Position： □ Pass □ NG ,                               

  6. Backlight Position： □ Pass □ NG ,                               

  7. Thickness of PCB： □ Pass □ NG ,                               

  8. Height of Frame to 
PCB： 

□ Pass □ NG ,                               

  9. Height of Module： □ Pass □ NG ,                               

  10. Others： □ Pass □ NG ,                               

3、Relative Hole Size： 

  1. Pitch of Connector： □ Pass □ NG ,                               

  2. Hole size of Connector： □ Pass □ NG ,                               

  3. Mounting Hole size： □ Pass □ NG ,                               

  4. Mounting Hole Type： □ Pass □ NG ,                               

  5. Others： □ Pass □ NG ,                               

4、Backlight Specification： 

  1. B/L Type： □ Pass □ NG ,                                

  2. B/L Color： □ Pass □ NG ,                                

  3. B/L Driving Voltage (Reference for LED 
Type)： 

□ Pass □ NG ,               

  4. B/L Driving Current： □ Pass □ NG ,                                

  5. Brightness of B/L： □ Pass □ NG ,                                

  6. B/L Solder Method： □ Pass □ NG ,                                

  7. Others： □ Pass □ NG ,                                

＞＞ Go to page 2 ＜＜ 
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Winstar     Module Number：                                           Page: 2 

5、Electronic Characteristics of Module： 
 1. Input Voltage： □ Pass □ NG ,                               

 2. Supply Current： □ Pass □ NG ,                               

 3. Driving Voltage for LCD： □ Pass □ NG ,                               

 4. Contrast for LCD： □ Pass □ NG ,                               

 5. B/L Driving Method： □ Pass □ NG ,                               

 6. Negative Voltage Output： □ Pass □ NG ,                               

 7. Interface Function： □ Pass □ NG ,                               

 8. LCD Uniformity： □ Pass □ NG ,                               

 9. ESD test： □ Pass □ NG ,                               

10. Others： □ Pass □ NG ,                               

6、Summary： 

 
Sales signature：                    
Customer Signature：                          Date：      /      /       
 
 
 
 
 


