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- Application

This specification is applied to the 3.5 inch QVGA supported TFT-LCD module, and
can display 262Kk colors. The module is designed for PMP, GPS application and other
electronic products which require flat panel display of digital signal interface.

Features

- QVGA (320x 240 pixels) resolution.

- Display in 262k colors

- Line inversion mode with stripe type.
- On-chip voltage generator
- SYNC mode is supported for digital RGB input data format.

General Specifications

ltem Specifications Unit
Screen Size 3.5 (Diagonal) inch
Display Format 320RGB(H)*240(V) dot
Active Area 70.08(H)=52.56(V) mm
Dot Pitch 0.073(H)=0.219(V) mm
Pixel Configuration RGB Vertical Stripe -
TN Type
Display Mode Transmissive Mode -
Normally White
Surface Treatment Anti-Glare and Hard Coating(3H) -
o o 6 O'clock
Viewing Direction (The Gray Inversion will appear at this direction) )
QOutline Dimension 76.9(W)x63.9(H)=3.3(D) mm
DC to DC circuit Build-in -
Weight (32.5) g
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Absolute Maximum Ratings
Absolute Ratings of Environment

ltem Symbol _ Value Unit | Note
Min. Max.
Storage Temperature Tt -30 +80 °C (1)
Operating Ambient Temperature Top -20 +70 °C (1)

Note (1) Temperature and relative humidity range are shown in the figure below.
(a) 90%RH Max. (Ta» 40°C).
(b) Wet-bulb temperature should be 39°C Max. (Ta>=40°C).
(c) No condensation.

Electrical Absolute Ratings

TFT-LCD Module

(Ta=25+2°C, GND=Vss=0V)

Value _
ltem Symbol : Unit Note
Min. Max.
Digital Power Supply Voltage Ve Vos-0.3 5.0 v -
Backlight Unit
(Ta=25+2°C)
Value _
ltem Symbol : Unit Note
Min. Max.
Forward current If - (50) mA (1)
Reverse voltage VR - (25) v (1)

Note (1) Permanent damage to the device may occur if maximum values are
exceeded or reverse voltage is loaded.
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Electrical Characteristics

TFT-LCD Module

(Ta=25+2°C)

Item Symbol Value Unit Note
Min. Typ. Max.
Power Supply Voltage Ve 25 3.3 3.6 \Y -
Power Supply Current Iee - 15.6 22.0 mA (1)
Input High Threshold Voltage Vim 0.8V - Voo vV -
Input Low Threshold Voltage Vi1, 0 - 0.2Vcc A4 -
Power Consumption Pr - 51.48 72.6 mW (N
VSYNC Frequency Fy 60 90 Hz -
HSYNC Frequency Fy 15.72 | 2235 | KHz -
DCLK Frequency DCLK 6.5 10 MHz -

Note (1) The specified power consumption is under the conditions at Vc=3.3V,
Fy=60Hz, whereas a power dissipation check pattern below is displayed.

Black Pattern / 0 Gray

Active Area
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Backlight Unit

(Ta=25 2°C)
Value
Item Symbol . Unit Note
Min. Typ. Max.
LED Voltage VL - (16.5) - \' (1)
LED Current IL - (40) - mA (1)
Power Consumption PeL - (660) - mw (1)

Note (1) The driving design of backlight unit is dependent on serial consideration
of 552P LEDs.
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Block Diagram
TFT-LCD Module with Backlight Unit

GND
Veo
DOTCLK
RESET
HSYNC TFT LCD PANEL
VEYNC 320 x (RGB) x 240 Pixel
Do-Do?
Dic~-D17
20-D27
LED_A )"’ )‘" /’ )‘" )"
)"’. )", )'), )“’ )"
BACKLIGHT IINIT
LE K
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Input / Output Terminals Pin Assighment
TFT-LCD Module (CVILUX CF25541D0R0-05)

Pin No. Symbol IO Description
1 LED_K I LED_cathode
2 LED_K I LED_cathode
3 LED_A | LED_anode
4 LED_A | LED_anode
5 NC I No connection
6 NC I No connection
7 NC | No connection
8 RESET I Reset
9 NC I No connection
10 NC I No connection
1 NC I No connection
12 D20 I Blue data(LSB)
13 D21 I Blue data
14 D22 | Blue data
15 D23 I Blue data
16 D24 I Blue data
17 D25 I Blue data
18 D26 I Blue data
19 D27 I Blue data(MSB)
20 D10 | Green data(LSB)
21 D11 I Green data
22 D12 I Green data
23 D13 I Green data
24 D14 | Green data
25 D15 I Green data
26 D16 | Green data
27 D17 | Green data(MSB)
28 D00 I Red data{LSB)
29 D01 I Red data
30 D02 I Red data
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Pin No. Symbol IfO Description
31 D03 I Red data
32 Do4 I Red data
33 D05 I Red data
34 Do6 I Red data
35 Do7 I Red data(MSB)
36 HSYNC I Line synchronization signal.
37 VSYNC I Frame synchronization signal.
38 DOTCLK I Dot Colck signal
39 NC I No connection
40 NC I No connection
41 Ve I For system power supply.
42 Vee I For system power supply.
43 NC I No connection
44 NC I No connection
45 NC I No connection
46 NC I No connection
47 NC I No connection
48 NC I No connection
49 NC I No connection
50 NC I No connection
51 NC I No connection
52 NC I No connection
53 GND I Ground
54 GND I Ground
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Color Data Input Assignment

The brighthess 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 provides the assignment of color versus data input.
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Interface Timing
Input Signal Characteristics
Digital Parallel RGB Interface (960x240 resolution)

- Min. Typ. Max. .

Characteristics Symbol 53 bil 54 bit 53 bil Unit
DOTCLK Freguency fDOTCLK - 6.5 10 MHz
DOTCLK Period tDOTCLK 100 154 - ns
Horizontal Frequency {Ling} fH - 14.9 22.35 KHz
Vertical Frequency {Refresh) 1Y 60 a0 Hz
Horizontal Back Porch tHBP 68 - tDOTCLK
Horizontal Front Porch tHFP 20 tDOTCLK
Horizonial Data Start Point tHEP 68 tDOTCLK
Horizontal Blanking Period tHBP + tHFP 88 tDOTCLK
Horizontal Display Area HDISP 320 - tDOTCLK
Horizontal Cycle Heycle 408 450 tDOTCLK
Vertical Back Porch tVBP 18 - Lines
Vertical Front Porch tVFP 4 - Lines
Vertical Data Start Point tVBP 18 - Lines
Vertical Blanking Period tVBP + tVFP 22 - Lines
Vertical Display NTSC 240 .
Area PAL VDISP 280{PALM=0) - Lines

288(PALM=1)
. NTSC 262 .
Vertical Cycle AL Veycle 313 350 Lines
QA.: REV:
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Waveform

H eyoio = 408
ther = B8 Hoise = 320 turp = 20
DOTCLK||||| ''''' |H||| ----- |||| ------ ||‘|||
//
Pixel R
o Dummy Do | D1 D317| D318| D314 Dummy
Horizontal Data Transaction Timing
—- Vayolo = 262 Lines -
! tvee= 18 :
VSYNC
Vioise = 240 Lines tvre =4
E
HSYNC | | l | | | | | | | | | | | o mamanan //
Line0 Line 239

Vertical Data Transaction Timing

Data Transaction Timing in Parallel RGB {24 bit) Interface (SYNC Mode)
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Power On / Off Sequence

3.0 W= A S0
D j."‘ll.l-‘-..___ﬂ‘:-'- ....................................... .‘_:.‘-\-\-\-\-\I‘-\l I:lj"vr. I:l-jv '-l‘_..- .................
A . ! ~LI ,L-=’I
| 1 | | |
| I | | |
I : I [ [
I o | 1 I I
I S I | 1 1! I |
| L | [ | ! | |
B S T e i
! t1 ::t.:?! t:'-L! +4 ! | 4= | +g IEI: 6 : £0 :
TI=10ms 200ma. = TA 18ec=TH
10us T2 SmsoTh
me =TI WussT7?
200ms=T4 T8 = 10ms
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Optical Characteristics
The optical characteristics should be measured in a dark environment (= 1 lux)

or equivalent state with the methods shown in Note (4).

ltem Symbol Conditions Min. Typ. Max. Unit | Note

Contrast Ratio CR 300 (450) - - (2)
Response Time TriTE - 50 - ms (3)
Luminance(Center) Y 700 (800) - cd/m? (4)
Brightness uniformity Buni 75 (80) - % (5)

Rx 0.562 0.612 0.662 -

Red 6,=0°, 0, =0°
R 0.303 0.353 0.403 -
y Viewing Normal
Gx 0.268 0.318 0.368 -
Green Angle
Color Gy 0.525 0.575 0.625 -
Chromaticity Bx 0.088 0.138 0.188 -
Blue
By 0.050 0.100 0.150 -
(1).(4)
Wi 0.265 0.315 0.365 -
White
Wy 0.311 0.361 041 -
8, + 55 (70) -
Harizontal

By 55 (70) -
Viewing Angle CR=10 deg.

O+ 40 (55) -

Vertical
By~ 50 (70) -
QA. REV.:
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Note (1) Definition of Viewing Angle (0x, 0y):

Normal
By = ey = 00

12 o’clock direction

-+
Y &y+ =90°

Note (2) Definition of Contrast Ratio (CR):

Luminance measured when LCD on the "'White" state

Contrast ratie (CR) -
Lurninange measured when LEO on the "Black” state

Note (3) Definition of Response Time (Tg, Tr):

4 white White

100%

90%
Optical

Response

Black
10%
0% SS—J .
<> <> Time
Tr Tr
QA. REV.
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Note (4) Measurement Set-Up:

The LCD module should be stabilized at a given temperature for 30 minutes
to avoid abrupt temperature change during measuring. In order to stabilize
the luminance, the measurement should be executed after lighting Backlight
for 30 minutes in a windless room.

LCD Module

. LCD Panel
Photometer
/Center of the Screen (TOPCON BM-7 Fast)
S 1 | — €--—-—-T—=— ]
Field of View = 1°
- Light Shield Room
500 mm _ _
e = {Ambient Luminance <1 lux}

Note (5) Definition of brightness uniformity

Brightness uniformity=(Min Luminance of 9 points){Max Luminance of 9 points)x100%

|
%
P R
1 . L
3
Fo =y S
L4 \3) ), |
o iy f‘.;x ¥
L L) L
fii]
%
- 1
A I E-
W wrE
( Bff :mam)
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Reliability Test

No. Test ltems

Test Condition Remark

1 High Temperature Storage Test

T.=80 "C 240 hours -

Low Temperature Storage Test

T,=-30"C 240 hours -

High Temperature Operation
Test

T,=70 -C 240 hours -

4 Low Temperature Operation
Test

T,=-20°-C 240 hours -

5 High Temperature and High
Humidity Operation Test

T.=60 C 90%RH 240 hours -

6 Electro Static Discharge Test
(non-operating)

-Panel Surface/Top Case
- 150pF, 330Q B
Air. #15kV, Contact: 8kV

v Mechanical Shock Test
(non-operating)

Half sine wave,
806G, 11ms -
3times shock of each six surfaces

Vibration Test
(non-operating)

Sine wave, 10 ~ 55 ~10Hz,
3 axis, 2 hours/faxis

Thermal Shock Test
(non-operating)

-20°@30min) ~70° 30min),100 cycles -

10 | Drop Test{with Carton)

Height: 80cm
1 corner, 3 edges, 6 surfaces

CUPERTINO, CA 95014
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