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History of Version 
Version Contents Date Note 

a1 New version 1.Nov.2006 SPEC. 

a2

Change as follow by Wintek 
Modify 1.1 Absolute Maximum Ratings 
Modify 1.2 Electrical Characteristics 
Modify 1.5-2 Initialization Table 
Modify 2.1 Electro-optical Characteristics 
Modify 3.1 Mechanical Specification 
Modify 3.2 Mechanical Diagram 
Modify 3.3 Back-light Specification
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(1) Electronic Units 
1.1 Absolute Maximum Ratings  

 Note1: If the module exceeds the absolute maximum ratings, it may be damaged 
permanently .Also, if the module operated with the absolute maximum ratings for 
a long time, its reliability may drop.  

1.2 Electrical Characteristics                                                   

  MAIN PANEL                                                                                    (Ta=25 ,VDD=3.3V)
ITEM SYMBOL CONDITION MIN. TYP. MAX. UNIT Remark

Input power voltage VDD - 3.0 3.3 3.6 V - 

Input power voltage VDDD  1.7 1.8 1.9 V - 

H Level VIH - 0.7* VDDD - VDDD V
Input Signal Voltage 

L Level VIL - VSS - 0.3* VDDD V
-

H Level VOH - 0.8*VDDD - VDDD V
Output Signal Voltage 

L Level VOL - VSS - 0.2*VDDD V
-

Supply Current  *IDD - - 8.5 9.5 mA - 

Supply Current *IDDD - - 0.3 1 mA  
*IDD, *IDDD Measurement condition is for all pixels on display.  
*To avoid image residual, the same picture could not display to exceed one hour.

ITEM SYMBOL MIN TYP MAX UNIT NOTE 

Operating Temperature TOP -20 - +70 -

Storage Temperature TST -30 - +80 -

input voltage range VDD -0.5 - 4.0 V - 

Digital input voltage range VDDD -0.5 - 2.15 V - 

Static Electricity Be sure that you are grounded when handing LCM

*
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1.3 Interface Pin Function  
NO. SYMBOL I/O FUNCTION

1 LED _Cathode I 
2 LED _Cathode I 

Cathode of series LED  

3 LED _Anode I 
4 LED _Anode I 

Anode of series LED 

5 GND P Ground 

6 X1 I/O X _Right 

7 Y1 I/O Y _Bottom 

8 X2 I/O X _Left 

9 Y2 I/O Y _Up 

10 GND P GND 

11 NC - 

12 NC - 
NO Connection 

13 NC - NO Connection 

14 RESET I RESET 

15 CS I Chip Select(SPENB) 

16 SCL I Serial Clock(SPCK) 

17 SDI I Serial Data(SPDA) 

18 DATA0 I Blue Data (LSB) 

19 DATA1 I Blue Data  

20 DATA2 I Blue Data 

21 DATA3 I Blue Data 

22 DATA4 I Blue Data 

23 DATA5 I Blue Data(MSB) 

24 NC   NO Connection 

25 NC  NO Connection 

26 DATA6 I Green Data(LSB) 

27 DATA7 I Green Data 

28 DATA8 I Green Data 

*
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29 DATA9 I Green Data 

30 DATA10 I Green Data 

31 DATA11 I Green Data(MSB0 

32 NC  NO Connection 

33 NC  NO Connection 

34 DATA12 I Red Data (LSB) 

35 DATA13 I Red Data 

36 DATA14 I Red Data 

37 DATA15 I Red Data 

38 DATA16 I Red Data 

39 DATA17 I Red Data(MSB) 

40 NC  NO Connection 

41 NC  NO Connection 

42 HSYNC I Horizontal Synchronous Signal 

43 VSYNC I Vertical Synchronous Signal 

44 DOTCLK I Data clock (CLKIN) 

45 NC  

46 NC  
NO Connection 

47 VDD P input voltage 

48 VDDD P Digital input voltage 

49 NC - NO Connection 

50 NC  

51 NC  
NO Connection 

52 NC  NO Connection 

53 NC  NO Connection 

54 NC  

55 NC  
NO Connection 

56 NC  

57 NC  
NO Connection 

*



WM-F3224V4-6FLWa Ver.2                                   7/34 

58 Enable I Data enabling signal 

59 GND P 

60 GND P 
Ground 

(Recommend Connector : HIROSE FH12-60S-0.5SV or IRISO 9634 Series ) 
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1.4 Power Supply for LCD Module 

Note: The LED must be current driving.  

VDDDVDDD
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1.5 Block Diagram with Display RAM Address
1.5.1 Block Diagram 

*
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1.5.2 Initialization Table  
Note: The command is use serial interface to set register 

Instruction Code Description 

1 Software reset 0x01 Software reset 

2 Sleep out 0x11 Sleep out 

3 Booster ON 0x03 Booster ON 

4 Display Inversion OFF 0x20 Inversion OFF 

5 Memory Access Control 0x36 
0x00 Default writing and scanning direction 

6 Idle Mode 0x38 Idle Mode OFF 

7 Interface Pixel Forma 0x3A 
0x50 16 BPP 

8 Set VLCD 0xB0 
0x32 VLCD=4.0V 

9 Set Gate Voltage 0xB1 
0xAC VGON=15V VGOFFL=-11.66V 

10 Set VCOMH 0xB2 
0x41 VCOMH= 3.3V 

11 Set VCOML1 0xB3 
0x23 VCOML1= -0.7V 

12 Set VCOML2 0xB4 
0x00 VCOML2=0V 

13 Booster Multification Factor 0xC2 
0x09 

11 Cap Config, VGON 6X, VLCD 2X, 
VGOFF -5X 

14 Driving Scheme 
Configuration 

0xC3 
0xDC NO=8, SDT=2, EQ=3, PT=1 

15 Select VCOML 0xC4 
0x00 VCOML1 

16 Gate Scan Position 0xC5 
 0x00 Start Gate Line G0 

17 N-Line Inversion 0xC9 
0x81 1 Line Inversion 

18 Number of Lines 0xD4 
0x00 240 Lines 

19 Number of Columns 0xD5 
0x00 320 Columns 

*
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20 Set Horizontal Porch 0xD6 
0x1B HBP=27 

21 Set Vertical Porch 0xD7 
0x06 VBP=6 

22 Driver Configuration 0xD8 
0x00 Default driver configuration 

23 Set Panel Type 0xD9 
0x04 

Normally White, Odd/Even display, 
Cap on Common 

24 Gamma set 

0XD2 
0X23 
0x29 
0x21 
0x21 
0x00 
0x02 
0x01 
0x2B 
0x36 

Gamma set 

25 Gamma ratio 0xD3 
0x25 Gamma ratio 

26 Display ON 0x29 Display ON 
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1.6 Timing Characteristic
RESET Timing 
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RGB Interface Timing 
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Serial Interface Timing 

*



WM-F3224V4-6FLWa Ver.2                                   15/34

YCC Interface Timing 
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 (2) Electro-optical Units 
2.1 Electro-optical Characteristics 

ITEM SYMBOL CONDITION MIN. TYP. MAX. UNIT

x 60 - - 
Hor. 

x’ 60 - - 

y 60 - - 
VIEW ANGLE 

Ver. 
y’ 

CR 10

45 - - 

deg.

CONTRAST RATIO CR Transmissive(Ta=25 ) 250 300  - 

RESPONSE TIME  Tr+Td Ta=25 - 24 - ms 

Red x-coord Rx 0.54 0.6 0.66 

Red y-coord Ry 0.29 0.35 0.41

Green x-coord Gx 0.28 0.34 0.4

Green x-coord Gy 0.54 0.6 0.66

Blue x-coord Bx 0.08 0.14 0.20

Blue x-coord By 0.03 0.09 0.15

White x-coord Wx 0.26 0.32 0.38

White x-coord Wy 

Ta=25

0.28 0.34 0.4

-

LCD TYPE TFT( Positive /Transmissive) 

VIEWING DIRECTION                                   6   O’CLOCK 

Measured By :
Autronic DMS : CR Viewing Angle Response TimePhoto Research PR-705, 
base on D65:Chromaticity Transmissive Ratio
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2. 2 Optical Definitions 

Response time for Main panel

Response time for Sub panel 

Response Time

Rise Time Decay Time (fall time tf)

90%

Selected
Condition

10%

tdtr

100%

Brightness

Nonselected
Condition

Nonselected
Condition

Signal(R
elative

value)

"Black"

Tr Tf

"White""White"

0%
10%

90%
100%
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Contrast ration =
Brightness at nonselected segment (B2)

Brightness at selected segment (B1)

Contrast ration (CR)

Contrast ratio 

3:009:00

12:00

6:00

Eye

View Angle

y' (front)

x (right)

y (back)

(left) x'

View Direction

Driving Voltage

Brightness curve of 
nonselected segment

Brightness cure of selected segmentBrightness

B

B 1

2

  Perpendicular line ( =90 )

*
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(3) Mechanical Units
3.1 Mechanical Specification  

ITEM STANDARD VALUE UNIT 

NUMBER OF DOTS 320 (RGB) X 240 dots 

MODULE DIMENSION 76.9 (W) X 63.9 (H) X 3.25 (T) mm 

ACTIVE AREA 70.08 X 52.56 mm 

DOT SIZE 0.072(W) X 0.219 (H) mm 

Pixel SIZE 0.219(W) X 0.219 (H) mm 

APPROX. WEIGHT 30.9 g

*
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3.3 Back-light Specification 
 LED Backlight Styles: 

The LED chips are distributed over the whole light area of the illumination unit, which 
gives the most uniform light. 

3.3-1 Data About LED Backlight:

PARAMETER SYMBOL MIN. TYP. MAX. UNIT TEST 
CONDITION NOTE 

Supply Current 1 IAK1 - 20 - mA VAK1 17.6V

Reverse Voltage 
(Single chip) 

VR - - 5.0 V - - 

Luminous Intensity IV 200 250 - cd m
2 I AK1,2, 

=20mA
1

(With LCD)

Luminous Intensity Ratio - - 30 - % 
I AK1,2, 

=20mA 2

NOTE
1. Average Luminous Intensity Of P1 – P9 
2. Luminous Intensity Ratio =(MAX – MIN)/MAX  100% 

  NOTE    1.Average Luminous Intensity Of P1 – P9 (With LCD panel ) 
2.Luminous Intensity Ratio = (MAX – MIN/MAX) 100%

3.3-2Internal Circuit Diagram 

0 LED1 LED2 LED3 LED4 LED5 LED6
A

K
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3.3-3 MEASURED METHOD (X*Y Light Area)

Hole Diameter 3mm;1 to 9 per Position Measured Luminous Intensity 

*
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3.4 Packing Method 

Remark

Packaging Material : (per carton)1.

5

NO.

2

3

4

1

Item

C61

PS

Model

475*345*389

320*219*70

Dimensions (mm)

Kg± 5%

0.131

1.208

Unit  Weight (Kg) Quantity

1

6

C5 467*321*0.08 0.023 6

6

VJ74

WM-F3224V4-6FLWa  

C01

76.9*63.9

320*217*12*0.6

0.0304

0.06

324

60

15.6

3.

Purchase Order No:

Wintek Part No:

Q'ty: (According to shipping)
(According to each order)

(1) QC Inspection Label

(2) Carton Label

MODEL:

LOT  NO:

QC  CHECK:

DATE:

Label Color----White

Label Color----Green

x quantity per column

x quantity of  trays
x quantity of  boxes(3) Total LCM quantity in carton : quantity per box

Total Weight

Product Box

Packaging Specifications and Quantity :
(1) LCM quantity per tray : quantity per row

(2) LCM quantity per box : quantity per tray

2.

Carton

Tray

LCM  Module

=

=

=

Package Bag

3

6
54

2

9
6

6

54
324

QC

OK
DATE

(According to each order)
WM-F3224V4-6FLWa  

WM-F3224V4-6FLWa  

( Acco rdi ng to shi pping)
( Acco rdi ng to each or der)

( Accor din gt o each ord er)

WD-S2 00 4I-6TNNa

C usto mer P art No :
Wint ek Par t No:

P urcha seO rd er No:

Q' ty:

QC CHECK:

DATE:

WD-S2 00 4I-6TNNa

DATE
QC

O K

MOD EL :

LOT NO:

QC CHECK:

DATE:

(Ac co rd in g to ea ch o rde r) QC
XX

DATE
LOT NO:

DATE
QCM ODEL:

WD-S20 04 I-6 TNNa

OK

DATE:
QC CHECK:

(Ac co rding to e ac h ord er)

OKL OT NO:

X X
QC

QCMOD EL :
(Ac co rd in g to ea ch o rde r)

WD-S2 00 4I-6TNNa

XX
QC

Q C

WD-S2 00 4I-6TNNa
DATE

QC CHECK:

MOD EL :

LOT NO:

DATE:

(Ac co rdin g to e a ch o rder)

OK

X X
QC

*
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(4) Quality Units
4.1 Specification of Quality Assurance 

WM-F1216V5-6FLWc 

WM-F1216V5-6FLWc 

*
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4.1-7. Inspection specification  

1.5

1.5
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1.5

1.5

1.5
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1.5
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1.5
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1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5
1.5

1.5

*



WM-F3224V4-6FLWa Ver.2                                   31/34

1.5

1.5

1.5
1.5
1.5

1.5
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4.2 Standard Specification for Reliability 

70

-20 

80

-30 

60 90
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4.3 Precautions in Use of LCM 
4.3-1 Handling of LCM 

Don't give external shock. 
Don't apply excessive force on the surface. 
Liquid in LCD is hazardous substance. Must not lick and swallow. when the liquid is 
attach to your hand, skin, cloth etc. Wash it out thoroughly and immediately. 
Don't operate it above the absolute maximum rating. 
Don't disassemble the LCM. 

4.3-2 Storage 
Store in an ambient temperature of 5  to 45 , and in a relative humidity of 40% to 
60%. Don't expose to sunlight or fluorescent light. 
Storage in a clean environment, free from dust, active gas, and solvent. 
Store in anti-static electricity container. 
Store without any physical load. 

4.3-3 Soldering 
Use the Sn-Ag-Cu (96.5, 3.0, 0.5) solder  
Iron: No higher than 300  and less than 5 sec during Hand soldering. 
Rewiring: no more than 3 times. 

4.3-4 Assembly 

The front polarizer is covered with a protective foil which should be removed before 
use.

*




