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(1) Electronic Units
1.1 Absolute Maximum Ratings

ITEM SYMBOL MIN | TYP | MAX UNIT | NOTE
Operating Temperature Top -20 - +70 -
Storage Temperature Tst -30 - +80 -
Input power supply IOVce -0.3 - 4.6 \ -
Input power supply Vi -0.3 - 4.6 \%
Supply voltage for step-up circuit Vi -0.3 - 4.6 \ -
Logic input voltage range IOVce -0.3 - | Veet0.3 V -
Static Electricity Be sure that you are grounded when handing LCM

1.2 Electrical Characteristics

(Ta=25 VSS=0V)

ITEM SYMBOL| CONDITION MIN. TYP. MAX. | UNIT |Remark
Operating voltage IOVce - 2.7 2.8 2.9 \% -
DC/DC power voltage Vi - 2.7 2.8 2.9 \ -
Hlevel| Vi |, '(%Vfggv osdovee| - lovee | V
Input Signal Voltage o -
L Level | VoL 1,65 ~ 3.3V 0.3 - |o2*xiovce| V
H Level| Von | low=-0.1mA |0.8xIOVCC Vv
Output Signal Voltage -
L Level | VoL lon=0.1mA - - |o2riovee| V
Supply Current |O||cc+ 3 - 8 10 mA| -
Ci
Display color 262,144 colors

* lcc Measurement condition is for all pixels on display.

To avoid image residual, the same picture could not display to exceed one hour.

e ——
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1.3 Interface Pin function

CN1:
NO. SYMBOL I/0 FUNCTION
1 LEDA P Anode of LED back light
2 LEDK P Cathode of LED back light
3 GND P Ground pin
4 VCI P Power supply for analog
5 IOVCC P Power supply for logic
6 ICS I Input pin for chip selection signal.
7 ENABLE I ENABLE
8 SpI | For a serial per'ip.heral interface (SPI), input data is
fetched at the rising edge of SCL signal.
For a serial peripheral interface (SPI), DB1/SDO
9 SDO o serves as the_ serial data output pin. _
Successive bits are output at the falling edge of the
SCL signal.
10 IRS I Selects data or command
11 WR/SCL ! )A'/I'rg: g;r?ffﬁosr:gzglclock signal.(Input pin)
12 /IRD I Read enable signal
13 PDO(BO) 110
14 PD1(B1) I/0
15 PD2(B2) 110
16 PD3(B3) 110
17 PD4(B4) 110
18 PD5(B5) 110
19 PD6(G0) I/O 18-Bit bi-directional data bus
20 PD7(G1) 110
21 PD8(G2) 110
22 PDI(G3) 110
23 PD10(G4) 110
24 PD11(G5) 110
25 PD12(RO) 110

I ——————————
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26 PD13(R1) I/O0
27 PD14(R2) I/O0
28 PD15(R3) I/0 18-Bit bi-directional data bus
29 PD16(R4) I/0
30 PD17(R5) I/0
31 DOTCLK I Dot-clock for RGB i/f circuit
32 HSYNC I Raster-row synchronization signal
33 VSYNC I Frame synchronization signal
34 /RESET | Reset pin. Initializes the IQ, when this signal is low.
Must be reset after power is stable.
35 IM1 I
36 IM2 I Selects the interface mode
37 IM3 I
Selects sthe serial interface mode
IM1 IM2 IM3 Mode
1 0 1 |80-System 18-hitinterface DB17-0
1 0 0 |80-System 16-bitinterface DB17-10 DB8-1
0 1 0 |RGB-Interface 6hit/18bit RGB interface

I ——————————
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1.4 Power Supply for LCD Module

== [ |}

VCC — AL
VO] — VI
LEDA

LCM
S

20mA’

LEDK
GND

Notel: Using Internal Voltage Generator Vcc=2.8V, V¢ = 2.8V.
Note2: LED Back Light VAK 17.6, ILEp=20 mA

I ——————————
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1.5 Block Diagram with Display RAM Address
1.5.1 Block Diagram

Gl Gi
o
TFTLCD
20 xFGB =320
§ O'CLOCK
— G319 G320
51 = 1l
—1 G319 a7 51 B
IC(FACE DOWN)
G G2

= >~

I ——————————————
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Table 15 GRAM address and display position on the panel (SS =0, BGR =10)
[z] o - (] o« el w w =~ o o [=]
SiGpn [ | aw|lw|g|lw|lo|ln|la|lal2 | =SBl |Rle ||l c|lels|s|
w w Wl lw|w)|w]|w L)) L] L)) L] L] W w W L)) L)) w w w w w w w
GS=0|Gs=1| wD[17:0] | wWD[17:0] | WD[17:0] | WD[17:0] WD[17:0] | wD[17:0] | WD[17:0] | WD[17:0]
G1 |G320| h0oOOO hoooo' hoooo2 hoooo3 hODOEC hOODED hOOOEE hODOEF
G2 |G319| hD0100 hoo101 h0o102 hDo103 hOD1EC hOO1ED hOO1EE hOO1EF
G3 |G318| h00200 hoo201 hoo202 hoo203 hOD2EC hOO2ED hOO2EE hOO2EF
G4 |G317| hDO300 hoo301 hoo302 hoo303 hOD3EC hOO3ED hOO3EE hOO3EF
G5 |G316| h00400 h00401 h00402 hD0403 hOD4EC hO04ED hOO4EE hOD4EF
GE |G315| h00500 h00s501 h0os502 hD0s503 hODSEC hOOSED hOOSEE hOOSEF
G7 |G314| hDOGOO hoo601 hoo602 hD0603 hODGEC hOOGED hOOBE hODBEF
G8 |G313| hDO700 hoo701 hoo702 hD0703 hOO7EC hOO7ED h
G9 |G312| h0OBOO hooso'1 hoos02 hooso3 hODSEC hOOBE hOOBEF
G10 | G311| h00900 h00g01 h00og02 hoogo3  |.... hODIEC hODSEF
G11 | G310 h0O0AGD h0DAO1 h0DAD2 hODAD3 hOOAEC hODAEE hDOAEF
G12 [G309| hOOBOO h0DBO1 h0DB02 h0DBO3 hOOBE hOOBEE hDOBEF
G13 | G308| hO0OCOO ho0COo1 h00Co2 h00C03 hOOCED hOOCEE hOOCEF
G14 |G307| hooDOO hooDO1 hooD02 hooDo3 | (o hOODED hOODEE hOODEF
G15 | G306 hOOEQO hODEO1 hODEQ2 hODEQ HOOEEC hOOEED hOOEEE hDOEEF
G16 |G305| hOOFOO hODFO1 hOOF02 hOOFEC hOOFED hOOFEE hOOFEF
G17 | G304 h01000 h01001 ho1002 (& NB1OBS | hO10EC hO10ED hO10EE hO10EF
G183 [ G303| h01100 h01101 01103 |..... hO11EC hO11ED h011EE h011EF
G19 [ G302| h01200 h01201 h01203  |..... hO12EC h012ED h012EE h012EF
G20 (G301 h01300 1302 h01303  |..... hO13EC hO13ED h013EE h013EF
G305 | G16 h13002 h13003 h130EC h130ED h130EE h130EF
G306 | G15 h13101 h13102 h13103 h131EC h131ED h131EE h131EF
G307 h13201 h13202 h13203 h132EC h132ED h132EE h132EF
08 N_ h13300 n13301 h13302 h13303 h133EC h133ED h133EE h133EF
9 |JG12 n13400 n13401 h13402 13403 N134EC h134ED n134EE h134EF
G310 | G11 h13500 h13501 h13502 h13503 h135EC n135ED h135EE h135EF
G311| G10 | h13600 h13601 h13602 h13603 h136EC h136ED h136EE h136EF
G312| G9 h13700 h13701 h13702 h13703 h137EC h137ED h137EE h137EF
G313| G8 h13800 h13801 h13802 h13803 h138EC h138ED h138EE h138EF
G314| G7 h13900 h13901 h13902 h13903 h139EC h139ED h139EE h139EF
G315| G6 h13A00 h13A01 h13A02 h13A03 h13AEC h13AED h13AEE h13AEF
G316| G5 h13B00 h13B01 h13B02 h13B03 h13BEC h13BED h13BEE h13BEF
G317 | G4 h13C00 h13C01 h13C02 h13aco3 |.... h13CEC h13CED h13CEE h13CEF
G318| G3 h13D00 h13D01 h13D02 h13Do3  |.... h13DEC h13DED h13DEE h13DEF
G319 | G2 h13E00 h13E01 h13E02 h13E03 h13EEC h13EED h13EEE h13EEF
G320 | G1 h13F00 h13F01 h13F02 h13F03  |..... h13FEC h13FED h13FEE h13FEF

WM-F2432V1-6FLWe Ver.1
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Table 16 GRAM address and display position on the panel (88 =1, BGR=1)

o|lo|le|l~|lo|lv]|ls|o|la]|l-|c|ao

SIG pin Al gl Bl il Bl Bl B g il B = Nl le|loalrle|lv|la|o| x|

wl wr w w w W w | W w w|lw|w Wlw | w ) W W | w|n w w w w Loy
GS=0|GS=1| WD[N7.0] WD[17:0] WD[7:0] WD7:0] |.....| WD[17:0] WD[17:0] WD[17:0] WO[17:0]
G1 | G320 hooooo hoooo1 h0ooo2 hoooos  |......| hOOOEC hODOED nOODEE hOODEF
G2 | G319 hoo100 hoo101 hoo102 hoo103  |......| hODI1EC hOD1ED nO01EE hoOO1EF
G3 | G318 h0o200 h00201 h00202 h0o0203 |......| hOOZEC hOD2ED h0O02EE hO02EF
G4 | G317 hoo300 hoo301 h00302 h0oo303  |......| hOO3EC hOOD3ED nO0D3EE hOO3EF
G5 | G316 h0o400 h00401 h00402 h0D403  |......| hOD4EC hOD4ED nOD4EE hOO4EF
G6 | G315 hoos00 h00s501 h00502 h00s03  |......| hOOSEC hODSED hOOSEE hO0SEF
G7 | G314 hoo&00 h00s01 h00602 hoos03  |......| hOOBEC hODGED hOOGEE hOOBEF
G8 | G313 hoo700 h0o701 h00702 h0o703  |......| hOO7EC hOO7ED hOOTEE hOO7EF
Go | G312 hoosoo h00801 h00802 h0oso3  |......| hOOBEC hODBED hODBEE hOOBEF
G10 | G3N hoos00 h00s01 h00s02 h00s03  |......| hOOSEC hODSED hO09EE hO09EF
G11 | G310 hO0ADO hooAD1 ho0AD2 hooADz  |......| hOOAEC hOOAED ho f OAEF
G12 | G309 h00BOO0 ho0BO1 hooB02 hooBo2 |.....| hOOBEC hOOBED® hOOBEF
G13 | G308 hooCo0 h0oCo1 h0oco2 hooco3 |....| hODCEC CEE hOOCEF
G114 | G307 hooDoo haoDo1 hooDoz2 hooDo3  |.....| hODDEC hOODEE hOODEF
G15 | G306 hOOEDO hOOED hOOED2 hOOED3 ‘hDOEE hOOEED hOOEEE hOOEEF
G16 | G305 hOOFQ0 hOOFO1 hOOF02 hOoF03 hOOFED hOOFEE hOOFEF
GI17 | G304 h01000 h01001 h01002 h0100 . hO10ED nO10EE hO10EF
G18 | G303 ho1100 h01101 h01102 ho11 “ hO11EC hO11ED no11EE noO11EF
G19 | G302 h01200 h01201 h01202 h012EC hQ12ED hO12EE hO12EF
G20 | G301 h01300 h01301 h01g02 h013EC h013ED hO13EE hO13EF
G305| G16 h13000 h13001 h13003 |.....| h130EC h130ED N130EE h130EF
G306 | G15 h13100 h 13102 h13103 |......| h131EC h131ED N131EE h131EF
G307 | G14 n13200 h13202 13203 |.....| h132EC N132ED N132EE N132EF
G308 | G13 3301 h13302 h13303 |.....| h133EC h133ED N133EE h133EF
G309 h13401 h13402 h13403 |......| h134EC h134ED N134EE h134EF
G310y n13501 h13502 13503 |.....| h135EC nN135ED N135EE N135EF
Et ¢ h13600 h13601 h13802 h136803 |.....| h136EC h136ED N136EE h136EF
G /Ga h13700 h13701 h13702 h13703 |.....| h137EC h137ED N137EE h137EF
=313 G8 h13800 h13801 h13802 h13803 |.....| h13BEC h138ED N138EE N138EF
G314 | GV n13900 n13901 h13902 n13903 |.....| h133EC N139ED N139EE N139EF
G315 G6 h13A00 h13A01 h13A02 h13A03 |.....| h13AEC h13AED h13AEE h13AEF
G316 G5 h13B00 h13B01 h13B02 h13B03 |....| h13BEC h13BED h13BEE h13BEF
G317 | G4 h13C00 h1:3C01 h13C02 h13C03 |....| h13CEC h13CED h13CEE h13CEF
G318 G3 h13D00 h13001 h13D02 h13003 |....| h13DEC h13DED h13DEE h13DEF
G319 G2 h13E00 h13E01 h13E02 h13E03 |....| h13EEC h13EED h13EEE h13EEF
G320 G1 h13F00 h13F01 h13F02 h13F03  |.....| h13FEC h13FED h13FEE h13FEF

N
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1.5.3 Initialization Table
Note: The command is use serial interface to set register

Instruction Code Description
1 |Device code read ggggn Reading out this register forcibly.
2 |Driver Output Control gggén The source driver output shift from S720 to S1.
3 |LCD Driving Wave Control ggggn Line inversion waveform is selected.

18-bit RAM data is transferred in two transfers.

0003H Write data in the_ order of B(_BR to the GRAM. _
Writes data in high speed with low power consumption.

D220H The origin address is not moved.

AM = "0", sets the horizontal direction.

0004H |No resizing.

0O000H |Remainder O Pixels in Horizontal and Vertical Direction.

4 |Entry Mode

5 |Resizing Control

0007H |The partial image is turned off.

0021H BASEE = 1: A base image is displayed on the screen.
Set output level from G1~G320: VGH/VGL.

0061H  \\,comH, vCOML, VCOM amplitude signal output.
0173H |pisplay color: 262,144.

0008H |Number of lines for a front porch: 3.
0303H [Number of lines for a back porch: 3.

6 |Display Control 1

7 |Display Control 2

OO009H  |Grayscale ampilifier in operation: VO to V31.

8 |Display Control 3 0001H [Scan mode in non-display area: Normal scan.

OO0OO0AH |Outputting FMARK signal from the FMARK pin.
0008H |Output interval: 1 frame.

RAM Write Cycle (frame periods): 6 frame.

9 |Display Control 4

10 External Display Interface O0O0OCH |Display Interface: Internal clock operations.
Control 1 5000H |RAM Access interface: System.
RGB Interface: 18bit RGB, single transfer.
- 0O0O0ODH - thp.
11 |Frame Marker Position FMARK output position: 0™ line.
0000H PLLP

Grayscale voltages are generated.

0010H Liquid crystal power supply circuit: Operate.
12 [Power Control 1 Grayscale voltage generating circuit: Operate.
1690H Out of sleep mode.

Out of deep standby mode.

Step-up circuit 2,step-up frequency (fDCDC2):
fosc / 32.

0011H |Step-up circuit 1, step-up frequency (fDCDC1):
0114H |fosc/ 2.

VCIOUT (Reference Voltage) (VCI1 Voltage):
0.76 x VCILVL.

VREGI1OUT from External: VCILVL*1.75.

13 |Power Control 2

0012H :
Starts the step-up operation to generate VLOUTS.
14 |Power Control 3 O11BH VCOMH Electrical Potential: Internal electronic
0139H
volume.
0013H - . *
15 [Power Control 4 1300H VCOM Amplitude: VREG10OUT*0.96.

e —
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0017H ,
16 |Power Control 5 0001H Power supply is started.
RAM Address Set 0020H o o
17 (Horizontal Address) 0000H GRAM Address: Bitmap data on thefirst line.
RAM Address Set 0021H o o
18 (Vertical Address) 0000H GRAM Address: Bitmap data on the first line.
19 (Write Data to GRAM 0022H |18 hitsinternally in write operation.
0029H . *
20 [NVM read data 2 000AH VCOMH voltage: VREG10UT*0.79.
0030H , , : . .
21|y Control 1 0000H y fine-adjustment register for positive polarity.
0031H , , , . .
22 |y Control 2 0101H y fine-adjustment register for positive polarity.
0032H , , , . .
23|y Control 3 02021 Y fine-adjustment register for positive polarity.
0033H , , , . .
24 |y Control 4 0303H y fine-adjustment register for positive polarity.
0034H , , , . .
25|y Control 5 0404 Y fine-adjustment register for positive polarity.
0035H |y gradient-adjustment register for positive
trol
26y Control 6 0505H polarity.
0036H |y amplitude-adjustment register for positive
Control 7 )
21y 0606H polarity.
0037H , , : . .
28 |y Control 8 0707H y fine-adjustment register for positive polarity.
0038H , , : . .
29 ly Control 9 0707H y fine-adjustment register for positive polarity.
0039H , , : . .
30|y Control 10 OFOEH y fine-adjustment register for positive polarity.
31|y Control 11 003AH |y fine-adjustment register for positive polarity.
32|y Control 12 003BH |y fine-adjustment register for positive polarity.
33ly Control 13 003CH y grgdlent-adjustment register for positive
polarity.
34|y Control 14 003DH Y am_plltude-adjustment register for positive
polarity.
Window Horizontal RAM 0050H . )
35 Address Start 0000H Data line start: S1.
Window Horizontal RAM 0051H . )
36 Address End 00EEH Data line end: S240.

WM-F2432V1-6FLWe Ver.1
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Window Vertical RAM 0052H . )
37 Address Start 0000H Gate line start: G1.
Window Vertical RAM 0053H . ]
38 Address End 013EH Gate line end: G320.
. 0060H |Gate line scan start position: G1.
39 |Driver Output Control 2700H |Number of Lines: 320.
Base Image Display 0061H . . .
40 Control 0001H Enables the grayscale inversion of the image.
. 006AH . - :
41 |Vertical Scroll Control 0000H Scrolling of the base image amount:0.
0090H Clock per line: 17clocks.
42 |Panel interface control 0011H Division Ratio: 1/1.
Internal operation clock unit: 1 OSC.
: . . : 0091H R .
43 |Setting disabled instruction 0200H Setting inhibited registers.
0O0AOH |Data written in NVM: VCML1 [4:0].
44 INVM access control 1 0011H |NVM control: Write.
00A4H . . .
45 |Calibration control 0001H Dat_a written to NVM is read out to internal
0000H register.

WM-F2432V1-6FLWe Ver.1
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1.6 Timing Characteristic
1.6.1 Timing Characteristic

2, 80-System Bus Interface Timing Characteristics (18-/ 16- bit interface)

o

Table 93 Normal write operation (HWM=0), IOVCC=1.65V~3.30V ®

Item Symbol  Unit ;ii':é’r‘g . . Max.

Bus cycle time Write tcyow ns ins 125 - -

Read tcycr %e 93 450 - -

Write low-level pulse width PW Figure 93 45 - -

Read low-level pulse width PWLR s Figure 93 170 - -

Write high-level pulse width Py % ns Figure 93 70 S S

Read high-level pulse width : @ PWHR ns Figure 93 250 - -

Write/Read rise/ Q r;r‘ ns Figure 93 - - 25

rite )
t Q“ (RS to CS*,WR") ns Figure 93 0 i i
E@ Read we )
ns Figure 93 10 - -
(RS to CS*, RD")

Address Hold Time taH ns Figure 93 2 - -

Write data setup time tosw ns Figure 93 25 - -

Write data hold time tH ns Figure 93 10 - -

Read data delay time tDDR ns Figure 93 - - 150

Read data hold time tDHR ns Figure 93 5 - -
Table 98 18-/ 16- bit RGB interface (HWM=1), IOVCC=1.65~3.30V
Item Symbol Unit -I;Ii?épgm Min. Typ- Max.
VSYNC/HSYNC Setup time tSYNCS clock Figure 96 0 - 1
ENABLE Setup time tENS ns Figure 96 10 - -
ENABLE Hold time tENH ns Figure 96 20 - -
DOTCLK low-level pulse width PWbL ns Figure 96 40 - -
DOTCLK high-level pulse width PWbDH ns Figure 96 40 - -
DOTCLK cycle time tCYCD ns Figure 96 100 - -
Data setup time tPDS ns Figure 96 10 $ -
Data hold time tPDH ns Figure 96 40 - -
e L L

.
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3.3

Table 99 6-bit RGB interface (HWM=1), IOVCC

Item Sy ;ii?;rsgm Min. Typ. Max.
WVSYNC/HSYNC setup time ° Y| clock Figure 96 0 - 1
ENABLE setup time ENS ns Figure 96 10 - -
ENABLE hold time & tENH ns Figure 96 25 - -
| PWoDL ns Figure 96 25 - -

PWDH ns Figure 96 25 - -

tCYCD ns Figure 96 60 - -

tPDS ns Figure 96 10 - -

Data hold time tPDH ns Figure 96 25 - -
T ASNC NG e rgress - - 2

80-System Bus Interface

RS VIH VIH
b VIL VIL
tAS
-
VIH
cs*
VI& Vi
See Note 1)
-(—PWLW,PWLR—)I
I
WR VIH VIH
RO VIL VIL
tWRE
tCYCW, tICYCR
|<— tDsSwW
See Note 2
DBI70 ) VIH it
VIL rite da
tD
- IDHR
See Mol ) Lo Read data L
DB17-0 VoL VoL
E ; |
Note 1) Mﬁ’. are defined by the overlap period when CS” is "Low" and WR™ or RD" is "Low".
Note 2 5 pins must be fixed at "IOVee 1" or "IOGND 1.
A Fa N
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trgbf
trgbr tSYNCS ———— >
VSYNC VIH R £ VIH
HSYNC VIL VIL
<«— {ENS —>» |[<€— tENH
ENABLE VIH VIH
VIL VIL
trgbf > trgbr > < <® e
PWDL > < PWDH
A y
DOTCLK VIH VIH ‘ - VIH
VIL VIL 0‘ VIL
<« tCYCD
tPDH
-
DB17-0 : Write data

I —————————————
16/35
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1.7 Power ON/OFF SEQUENCE
1.7.1 Power ON Sequence

Power ON

A\ 4
Wait 100ms

RESET

\ 4
Waiting for releasing Reset

A4

Display Control(0x0007,0x0021)
Power Sequence Control 5(0x0017,0x0001)
Power Control 1(0x0010,0x1690)
Power Control 2(0x0011,0x0110)
Power Control 3(0x0012,0x011B)
Power Control4(0x0013,0x1300)
EPROM read data2(0x0029,0x0005)
Power control 3(0x0012,0x0139)
Display Control(0x0007,0x0021)
Display Control(0x0007,0x0061)
Display Control(0x0007,0x0173)

e ——
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1.7.2 Power OFF Sequence

Power control 1(0x0010,0x0600)
Power control 2(0x0011,0x0060)
Power control 3(0x0012,0x010B)
Power control 1(0x0010,0x0000)
Display Control 1(0x0007,0x0072)
Display Control 1(0x0007,0x0001)
Display Control 1(0x0007,0x0000)

\ 4

DISPLAY OFF

A 4

WAITING FOR DISCHARGE 100ms

|

POWER OFF

I ———————————————
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(2) Electro-optical Units
2.1 Electro-optical Characteristics

ITEM SYMBOL CONDITION MIN. | TYP. | MAX. | UNIT
Top 5 45 - - deg.
\A/ll\I E(\;/\ll_ - Bottom CR 10 5 | - - | deg

Left 45 - - deg
Right v 45 - - deg.

CONTRAST RATIO CR [Transmissive(Ta=25 )| 150 | 250 - -

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

Red x-coord Rx - 0.63 -

Red y-coord Ry - 0.34 -

Green x-coord Gx - 0.30 -

Green x-coord Gy Taos - 0.56 - )

Blue x-coord Bx - 0.14 -

Blue x-coord By - 0.15 -

White x-coord Wx - 0.31 -

White x-coord Wy - 0.36 -

LCD TYPE TFT( Positive /Transmissive)

DIRECTION 6 o'cLoCK

I —————————————
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2.2 Optical Definitions
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Response time for TFT panel

%z "Bl ack"

—
S
O

\

©
O

A 11 |8y ) |eUub IS
|

y (back) \Q/Eye

<
® \ \ |
— |
(left) x'C ! X (right)
o \ / \
~ | - = ]
[ N
y' (front) \
View Direction
View Angle
12:00

Wit

9:00 OC>O 3:

6:00
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(3) Mechanical Units
3.1 Mechanical Specification

ITEM STANDARD VALUE UNIT
MODULE DIMENSION 43.6(W) x 61.5 (H) x 2.2 (T) mm
APPROX. WEIGHT 12 g
BACK LIGHT LED (white)

NUMBER OF DOTS 240(RGB) x 320 dots
ACTIVE AREA 36.72 (W) x 48.96 (H) mm
DOT PITCH 0.051 (W) x 0.153 (H) mm
PIXEL PITCH 0.153 (W) x 0.153 (H) mm

I —————————
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3.2 Mechanical Diagram

DUz +02
411 AC oL aesH
3672 (A/A) j7 (344)
‘_L‘. D(‘UQ é Xae +0.2
‘ | :
. . ‘ —— B
\
|
- B
2 ‘
o
[qu]
> |
|
| - g g A
ZA0N3R G B0 TOTS SIS VIEWING
‘ IS DIRECTION
2 X
|
|
o
fes)
[qU]
.
Ie)
SN
Tt o
oy H
~ 2
Ns)
~
- ‘ 244 +01 3 Lo, 08 £01 08,_|[808x(37-D= 288 +005 |
COMPONENT AREA ‘ ‘
H=1.2mm MAX (2894 ) 03)
304 02 0153
3334 9,05 +05 M—T
RIGBR e
i 045 +0.05
@ [RGER &
DETAIL: B
DETAIL: A SCALE: 4 L,
SCALE: 40 NOTE: X"ICON MEAN IMPORTANT DIM
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3.3 Back-light Specification

1. Data About LED Backlight :

TEST
PARAMETER SYMBOL| MIN. [ TYP. [MAX.|UNIT CONDITION NOTE
Supply Current ]
(Single chip) IF - 120 | - | mA Vak 17.6V
Reverse Voltage
e VR | - | - |5 |V : -
(Single chip)
1
Luminous Intensity Iy 160 | 200 - cd/m2 IF=20mA _
(With LCD)
Luminous Intensity Ratio - - - 28 IE=20mA 2
NOTE
1.Average Luminous Intensity Of P1 — P9
2. Luminous Intensity Ratio = (MAX-MIN / MAX) x 100%
3. Internal Circuit Diagram :
LED LED2 LED3 LED4
AN AN AN AR
0 P—M P—M
N
0 OHM
Vak
K

4. MEASURED METHOD  (X*Y:Light Area)

%

iib X/3 X/3 Xi6

<

- P2
S
. P3
<

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

e ——
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3.4 Packing Method
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1. Packaging Material : (per carton)

NO. Item Model Dimensions (mm) Unit Weight (Kg) Quantity
1 LCM Module WM-F2432V1-6FLWe 61.5*43.6 0.012 800
2 Tray V74 PS 320*217*12*0.6 0.06 90
3 Product Box Cco1 320*219*70 0.131 10
4 Carton C61 475*345*389 1.208 1
5 Package Bag C5 467*321*0.08 0.023 10
6 Total Weight 17.7 Kg+ 5%

2. Packaging Specifications and Quantity :

(1) LCM quantity per tray : quantity per row 5 X quantity per column 2 = 10

(2) LCM quantity per box : quantity per tray 10 X quantity of trays 8 = 80

(3) Total LCM quantity in carton : quantity per box 80 x quantity of boxes 10 = 800

Rot at e
Check

ay 180

tr
the tray

Detail B

Tray 4
Tray 3
Tray 2

Tray 1

degrees
stack

width =

aceQ6n MSPFChions (@
usind®.Pi .t rB.p

6 mm

3. Label Specifications :
(1) QC Inspection Label

MODEL: WM-F2432V1-6FLWe o
LOT NO: (According to each order) :
N

QC CHECK:

DATE @
DATE:
Qty: (According to each order)
\ 90.0

T
(2) Carton Label

Wintek Part No:

Purchase Order No:
Qty:

<
WM-F2432V1-6FLWe i
(According to each order) N
(According to shipping) <

105.0 \

Remark

Label Color----Green

Label Color----White

WM-F2432V1-6FLWe Ver.1
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(4) Quality Units
4.1 Specification of Quality Assurance

4.1-1.Purpose
This standard for Quality Assurance should affirm the quality of LCD module
products to supply to purchaser by WINTEK CORPORATION (Supplier).

4.1-2.Standard for Quality Test
a. Inspection :
Before delivering, the supplier should take the following tests, and affirm the
quality of product.
b. Electro-Optical Characteristics:
According to the individual specification to test the product.
c. Test of Appearance Characteristics:
According to the individual specification to test the product.
d. Test of Reliability Characteristics:
According to the definition of reliability on the specification for testing products.
e. Delivery Test:
Before delivering, the supplier should take the delivery test.
(i) Test method: According to ANSI/ASQC Z1.4-1993.General Inspection
Level II take a single time.
(i) The defects classify of AQL as following:

Major defect: AQL=0.65
Minor defect: AQL=2.5
Total defects: AQL=2.5

4.1-3.Nonconforming Analysis & Deal With Manners
a. Nonconforming analysis:
(i) Purchaser should supply the detail data of non-conforming sample and the
non-suitable state.
(i) After accepting the detail data from purchaser, the analysis of nonconforming
should be finished in two weeks.
(iii) If supplier can not finish analysis on time, must announce purchaser
before two weeks.
b. Disposition of honconforming:
() If find any product defect of supplier during assembly time, supplier must
change the good product for every defect after recognition.
(i) Both supplier and customer should analyze the reason and discuss the
disposition of nhonconforming when the reason of nonconforming is not
sure.

b —————
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4.1-4. Agreement items
Both sides should discuss together when the following problems happen.
a. There is any problem of standard of quality assurance, and both sides think that it
must be modified.
b. There is any argument item which does not record in the standard of quality
assurance.
c. Any other special problem.

4.1-5. Standard of The Product Appearance Test
a. Manner of appearance test:

(i) The test must be under15W(800~2000lux) fluorescent light, and the distance of

view must be at 30 cm.
(i) When test the model of transmissive product must add the reflective plate.
(iii) The test direction is base on about around 45 of vertical line.

eyes eyes
45 4o

0= —

L1 L]

(iv) Definition of area:

240%3R 6 Bx320 D

0TS

A Area : Viewing area.

B Area : Out of viewing area.

(Outside viewing area)
b. Basic principle:
(i) It will accord to the AQL when the standard can not be described.
(i) The sample of the lowest acceptable quality level must be discussed by both
supplier and customer when any dispute happened.
(iii) Must add new item on time when it is necessary.
c. Standard of inspection:( Unit: mm)

WM-F2432V1-6FLWe Ver.1 26/35
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4.1-6. Inspection specification

NO Item Criterion AQL
1.1 Missing vertical, horizontal segment, segment contrast defect.
1.2 Missing character, dot or icon.
1.3 Display malfunction.
01 Electrical 1.4 No function or no display. 0.65
Testing 1.5 Current consumption exceeds product specifications. '
1.6 LCD viewing angle defect.
1.7 Mixed product types.
1.8 Contrast defect.
Round type : As following drawing
White spots on :
02| LCD (display SIZE Acceptable Q' TY o5
only) S 0
3.1 Round type : As following drawing
p=(x+y)/2 SIZE Acceptable QTY
X i ¢ =01 Accept no dense
— 2.5
<0. <
® v 0.1< ¢ =0.2 =3
3 02< ¢ <0.25 <1
¢$>0.25 0
®© Each cell acceptable Q'TY is 2 (space must over 10mm)
LCD black
03 spots, 3.2 Line type : (As following drawing)
(display and
non-display) Length Width Acceptable QTY
f‘\/% w W=0.03 | Accept no dense
> L e L=3.0 [ 0.03<W =0.05 =2
L=2.0 | 0.05<W=0.1 <2 e
Above acceptable number are 2
(space 10 mm)
- W>0.1 As round type
®When line type defect exceed 1/2 circle, judgment is base on
round type.

e ———————
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NO Iltem Criterion AQL
If bubbles are visible, Size ¢ Acceptable QTY
judge using black spot ¢ =0.15 [Accept no dense
s =
o Polarizer specifications ,noteasy | 0.15< ¢ =£0.25 2 .
bubbles To find, must check in 0.25< ¢ £0.40 1 ’
specify direction ¢ >0.40
Total QTY 2

05| Scratches Follow NO.3 LCD black spots, white spots, contamination

Symboils : x : chip length  y : chip width  z : chip thickness
k : SP width t : glass thickness a : LCD size length
L : electrode pad length w: interface PIN length

6.1 General glass chip :

6.1.1 Chip on panel surface and crack between panel :

_5',1

CF glass

x
% AR glass
06 | Chipped glass 2.5

z - chip T, o
Area thickness y : chip width  [x:chip length
TR z=1/2t y=1.0 ignore
glass
CF,AR 1/2t<z<t At least (k) 2/3.of ignore
glass sp must remain
CF glass z=t y=0.5 ignore
AR glass z=t y=0.3 ignore

®If chip width =0.10mm ,then the length and width don’t care -
®Can’t damage electrode pad
© At least (k) 2/3 of SP must remain

WM-F2432V1-6FLWe Ver.1 28/35



‘?_:WINTEK—

NO Item Criterion AQL
6.1.2 Conner chip :
X 12 y
o AP R X - chip
: :ch h
z: chip thickness y : chip widt length o5
z=1/2t y=1.5 x=1.5
1/2t<z <2t At least (k) 2/3_of sp x=15
must remain
@If chip width =0.10mm ,then the length and width don’t care -
6.1.3 Chapped crack :
|
TUET
-4 i = r
Area |z : chip thickness| vy : chip width X : chip length
SIFAX z=1/2t y=1.0 ignore
glass
CFAR At least (k) 2/3 of sp .
06 | Chipped glass glass e must remain 'gnore 25
CF .
— < =
glass z=t y=0.5 ignore
AR .
= < K
glass z=t y=0.3 ignore
® If chip width =0.10mm ,then the length and width don’t care -
* At least (k) 2/3 of SP must remain -
6.2 Glass cracks :
25
® No cracks of any kind permitted (including gradual cracks ) -
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NO Item Criterion AQL
6.3 Glass bump chip :
6.3.1 Electrode pad ( track) chip :
0.65
X
z: chip thickness| vy : chip width | x : chip length
z=t y=1/5L ignore
® If chip width =0.10mm ,then the length and width don’t care -
6.3.2 Back of electrode terminal chipped:
25
. z : chip C . L.
06 | Chipped glass Type thickness y : chip width | x : chip length
Hot Bar z=1/2t y=L/3 ignore
COG z=1/2t y=L/3 ignore
® If chip width =0.10mm ,then the length and width don’t care -
6.3.3 Corner crack (corner chipped over glass bump)
25
TYPE t;i(;kfggs y : chip width |x : chip length
general z=t y=L* ignore*
COG z=t y=w ignore*
* Can’'t not damage the electrical track and pad -

WM-F2432V1-6FLWe Ver.1
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NO Item Criterion AQL

07 | Cracked glass | The LCD with extensive crack is not acceptable. 1.5

8.1 lllumination source flickers when lit. 0.65

08 Backlight 8.2 Spots or scratches that appear when lit must be judged . 1.5
elements using LCD spot, lines and contamination standards.

8.3 Backlight doesn’t light or color is wrong. 0.65

9.1 No bubble align in a line and LC residue find in the sealing area.
If bubble scattered in the sealing area, will judge ok

®scattered bubble is ®@aligned bubble
' OK
i
®LC residue
— — NG
09 | LCD sealing k 25

9.2 : Spec of the sealing =
(1)Widening of the sealing can’t not |; |-
enter the view area. ]
(2)Condensing of the sealing +—y T Seskn_g E’ger
must keep. s
Ex: b>= 1/2k.( k = width of the sealing)

9.3:Sealing explosion, residue in the e e e
sealing (include fiber).

(1)Sealing must keep it's 1/2 width.

10.1 No unmelted solder paste may be present on the PCB. 1.5

10.2 No cold solder joints, missing solder connections, oxidation or | 1.5
10 Soldering icicle.

10.3 No residue or solder balls on PCB. 1.5

10.4 No short circuits in components on PCB. 0.65

e ———————
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NO Item Criterion AQL
11.1 COB seal may not have pinholes larger than 0.2mm or 1.5
contamination.
11.2 COB seal surface may not have pinholes through to the IC. 1.5
11.3 The height of the COB should not exceed the height 0.65
indicated in the assembly diagram.
11.4 There may not be more than 2mm of sealant outside the 1.5

seal area on the PCB. And there should be no more than
three places.
11.5 No oxidation or contamination PCB terminals. 1.5
11 | PCB - COB | 11.6 Parts on PCB must be the same as on the production 0.65
characteristic chart. There should be no wrong parts,
missing parts or excess parts.

11.7 The jumper on the PCB should conform to the product 0.65
characteristic chart.
11.8 If solder gets on bezel tab pads, LED pad, zebra pad or 15

screw hole pad, make sure it is smoothed down.

12.1  No oxidation, contamination, curves or, bends on interface 1.5
Pin (OLB) of TCP.
12.2 No cracks on interface pin (OLB) of TCP. 0.65
12.3 No contamination, solder residue or solder balls on product. 1.5
12.4 The IC on the TCP may not be damaged, circuits. 1.5
12.5 The uppermost edge of the protective strip on the interface 15
pin must be present or look as if it cause the interface pin to
sever.
General 12.6 The residual rosin or tin oil of soldering (component or chip 1.5
12 appearance component) is not burned into brown or black color.
12.7 Sealant on top of the ITO circuit has not hardened 1.5
12.8 Pin type must match type in specification sheet. 0.65
12.9 LCD pin loose or missing pins. 0.65

12.10 Product packaging must the same as specified on packaging | 0.65
specification sheet.

12.11 Product dimension and structure must conform to product 0.65
specification sheet .

12.12 The appearance of Heat Seal should not admit any dirt and
break.

e ———————
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4.2 Standard Specification for Reliability

4.2-1.Standard Specifications for Reliability of LCD Module

No Item Description
01 High temperature | The sample should be allowed to stand at 70 C for 240
operation (-0, +48) hours under driving condition.
02 Low temperature | The sample should be allowed to stand at-20 ‘C for 240
operation (-0, +48) hours under driving condition.
The sample should be allowed to stand at 80 C for 240
03 High temperature | (-0,+48) hours under no-load condition, and then returning it
resistance to normal temperature condition, and allowing it stand for 30
minutes.
The sample should be allowed to stand at-30 'C for 240
04 Low temperature | (-0,+48) hours under no-load condition, then retuming it to
resistance normal temperature condition, and allowing it stand for 24
hours.
The sample should be allowed to stand at 60 C, 90 % RH
: : MAX for 240 (-0,+48) hours under no-load condition
05| Moisture resistance excluding the polarizer, then taking it out and drying it at
normmal temperature.
The sample should be allowed to stand the following 10
cycles of operation:
06 T“E"T‘Et" shock -30 for 30 minutes — normal temperature for 5 minutes
resistance —+80 . for 30 minutes — normal temperature for 5 minutes
, as one cycle.

e ———————
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4.2-2.Testing Conditions and Inspection Criteria

For the final test the testing sample must be stored at room temperature for 24 hours, after
the tests listed in Table 4.2,Standard specifications for Reliability have been executed in
order to ensure stability.

NO ltem Test Model Inspection Criteria

The current consumption should
conform to the product specification.

Current

01 Consumption

Refer To Specification

After the tests have been executed, the
02 Contrast Refer To Specification | contrast must be larger than half of its
initial value prior to the tests.

03 | Appearance Visual inspection Defect free.

4.2-3.Life Time

Functions, performance, appearance, etc. shall be free from
remarkable deterioration within 50,000 hours under ordinary
operating and storage conditions room temperature (25 +107),
normal humidity (45 +20% RH), and in area not exposed to direct
sun light. (Life time of backlight, please refer to Data about
backlight.)

Life time

Note: From our experience the life time of high humidity operation and high temperature
operation as above mentioned could be achieved.

e ———————
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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.

e ——
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