INNOL UX DISPLAY CORPORATION
LCD MODULE

SPECIFICATION

Customer:

Model Name: PTO035TNO1

SPEC NO.: P035-01-TT-01
Date: 2005/05/23
Version: 1

B Preliminary Specification
[]Final Specification

For Customer’s Acceptance

Approved by Comment

Approved by Reviewed by Prepared by

The copyright belongs to InnoLux. Any unauthorized use is prohibited.



INNOL UX

Record of Revision

InnoLux copyright 2004
All rights reserved,
Copying forbidden.

Version

Revise Date

Page

Content

1

2005/05/23

Initial Release

The copyright belongs to InnoLux. Any unauthorized use is prohibited.




INNOL UX Preliminary

N =

oo bk

o~

Contents:

General SPECIFICALIONS .......iii et e e e e e e e e e e e e e e e e e nna e s 1
PIN ASSIGNIMENT ... 2
2.1. TFT LCD Panel Driving SECHON.......cccoiiiiiiiiee et e e e e e e e 2
OpPEration SPECITICALIONS ........uuuieeiiiiteeieeieeeeeeeeeeeeeeeeeeeeeeeeaeeeeesseeseeeeesesseseesesesessssessessensesenneeeees 5
3.1.  Absolute MaxXimum RatiNg.........couiiiiiiiiiiiiie e e e e e e e e e 5
3.2.  Electrical CharaCteriStICS ......uuuuuieeeeeieiiieiiiiiie et e e e et a e e e e e e e e eeenann s 6

3.2.1. Typical Operation CONAItIONS ..........cccevuiiiiiiieieeeee e e e e e e e e e eeeaaanns 6

3.2.2.  Current CONSUMPLION......ooiiiiiiiiiieee e 7

3.2.3.  Backlight Driving CoNditioN ..........ccovviiiiiiiiiiie e e e e e e 7
3.3, TIMING CHArACIEIISTICS ... .eeveeeeeiiiiiiiieiiiieee ettt e et e e e e e e e eeeeeeeeeeees 8

3.3.1.  TiIMING CONAIIONS ... e e e e e e e e e e e e e e e eaeesannnns 8

3.3.2.  TiMING DIagQram......ccooiiiiiiiiiee e 9
(@01 Tor= LIS o =Tl o= (o] 1S3 14
Reliability TSt IHEMIS. ... 18
HandliNng PreCaULIONS .........oviiiiie et e e e e e e e e e e e e e e e e e e e eaeeennnnns 20
G Y= 1 = TP PP P PP PPPPPPPPPPPPPPP 20
G2 o - 1T |1 oo 20
6.3, SHALIC EIECIIICITY ...eeeeiieieiiieiitiietee ettt e e eneeeeeees 20
G (0 = 1o [PPSR 20
RS T ©1 [TV o 11 o [« R T PP P P PP PP PPPPPPPPPPPPPP 20
MEChANICAI DIAWING ... .coiiiiiiiiiie et e e e e e e e e e e e et e e e e e e e e e eeaaaaa e e aeeeeeeeensnnnns 21
PaCKagE DIaWING .. oo 22

The copyright belongs to InnoLux. Any unauthorized use is prohibited.



INNOL UX Preliminary SPEC NO.: P035-01-TT-01

PAGE:  1/22
1. General Specifications
No. Item Specification Remark

1 LCD size 3.45” inch

2 Driver element a-Si TFT active matrix

3 Resolution 320X3(RGB)X240

4 Display mode Normally White, Transmissive

5 Dot pitch 0.073(W)X0.219(H) mm

6 Active area 70.08(W)X52.56(H) mm

7 Module size 78.2(W)X65.0(H)X3.2(D) mm Note 1

8 Surface treatment Anti Glare

9 Color arrangement RGB-stripe

10 Interface Digital

11 Power Consumption | TBD

12 Weight TBD

Note 1: Refer to Mechanical Drawing.
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2. Pin Assignment
2.1. TFT LCD Panel Driving Section
Pin No. | Symbol I/0 Function Remark
1 NC - | No connect
2 VoL I Negative power for scan driver
3 Vcom I Vcowm input
4 Vee p Supply voI_tage of logic control circuit
for scan driver
5 STB | ﬁithTdby mode control. Normally pull
6 DEN I Input data enable control
7 Vsyne I Vertical sync input.
8 Hsyne I Horizontal sync input
9 CLK I Clock signal
10 D00 | | Data INPUT(LSB)
11 DO1 | | Data INPUT
12 D02 I Data INPUT
13 D03 I Data INPUT
14 D04 I Data INPUT
15 D05 I Data INPUT
16 D06 I Data INPUT
17 D07 I Data INPUT (MSB)
18 AGND P | Analog ground.
19 V1 P | Gamma Correction reference voltage.
20 V2 P | Gamma Correction reference voltage.
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21 V3 P | Gamma Correction reference voltage
22 V4 P | Gamma Correction reference voltage
23 V5 P | Gamma Correction reference voltage
24 V6 P | Gamma Correction reference voltage
25 V7 P | Gamma Correction reference voltage
26 V8 P | Gamma Correction reference voltage
27 AVpp P | Analog power supply(+5V)
28 Q1H I Data Sequence control.
29 NC - No connect
30 POL o EngI?rr(i)tlysiZil:ft for the line inversion
31 SPDA I/O | Serial port Data input/output
32 SPCK I Serial port Clock .Normally pull high
33 SPENA | ﬁgir?]la”ypg[jt” hli:;?\ta Enable Signal.
34 IF1 I Data Format selection
35 IF2 I Data Format selection
36 L/R I LEFT/RIGHT Setting
37 u/D I UP/DOWN Setting.
38 | VSET || internally or externaly. Normally pul
39 RSTB I Reset Pin
40 GND P | Ground for logic circuit
41 Vcowm I Vcowm input
42 VGH P | Positive power for scan driver
43 VoL P | Negative power for scan driver
44 G Vb P | Vpp for gate driver
45 G_Vss P | Vss for gate driver
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46 VLED1 P | Power for LED
47 GLED1 P | GND for LED
48 VLED2 P | Power for LED
49 GLED2 P | GND for LED
50 NC - No connect
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3. Operation Specifications

3.1. Absolute Maximum Rating

(GND=AGND=0V, Note 1)
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Values
Item Symbol Unit | Remark
Min Max.
Vce -0.3 7 V
AVpp -0.3 7 \%
Power voltage VGH -0.3 18 \Y
Ve -15 0.3 \%
Veu-VeL | - 33 \%
Operation Temperature | Top -20 60 T
Storage Temperature Tst -30 70 T

Note 1: The absolute maximum rating values of this product are not allowed to be
exceeded at any times. The module should be used with any of the absolute
maximum ratings exceeded, the characteristics of the module may not be
recovered, or in an extreme case, the module may be permanently destroyed.
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3.2. Electrical Characteristics

3.2.1. Typical Operation Conditions

(GND=AGND=0V, Note 2)

Values
Item Symbol Unit Remark
Min. Typ. Max.

Vee 3.0 3.3 3.6 \Y

AVpp - 5.0 - \Y
Power voltage

VeH - TBD - \%

Vel - TBD - \%

Veac - TBD - \% Note 1
Vcowm

DC

Veoe ] TBD |- v component
Input logic high voltage | V|4 0.7Vcc | - Vce \Y
Input logic low voltage | V. 0 - 0.3Vee |V

Note 1: The brightness of LCD panel could be changed by adjusting the AC component of

Vcowm.
Note 2: Be sure to apply GND, V¢c, and Vg, to the LCD first, and then apply Vgh.
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3.2.2. Current Consumption
GND=AGND=0V)
Values
Item Symbol Unit Remark
Min. Typ. Max.
lcH - TBD - mA | Vey =TBD
leL - TBD - mA | Ve =TBD
Current for Driver
lcc - TBD - mA Vce =3.3V
Ibb - TBD - mA AVpp =5V
3.2.3. Backlight Driving Condition
Values
Item Symbol Unit Remark
Min. Typ. Max.
LED voltage Vi - (3.6) - V Note 2
LED current I - (20) - mA Note 2
LED life time - 7,000 |- - Hr Note 1

Note 1: The “LED life time” is defined as the module brightness decrease to 50% original
brightness that the ambient temperature is 25°C and I. =20mA.
Note 2: The LED driving condition is defined for each LED module.(See the figure)

GLED2
D4 D5 D6
VLED2 ’i Vel ’i A ’i A
LED LED LED
GLED1
D1 D2 D3
VLED1 ’i Nl ’i Vel ’i A
LED LED LED
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3.3. Timing Characteristics
3.3.1. Timing Conditions
Values
Item Symbol Unit. | Remark
Min. Typ. Max.

CLK Tosc - 52 - ns
Data setup time Tsu 12 - - ns
Data hold time THD 12 - - ns
IHS period TH - 1224 - Tosc
IHS pulse width THs 5 90 - Tosc
IHS rising time Ter - - 700 ns
IHS falling time Tct - - 300 ns
IVS pulse width Tvs 1 3 5 TH
IVS rising time Tvr - - 700 ns
IVS falling time Tvi - - 1.5 us
IVS falling to HIS rising
time for odd field Thvo 3 ' | Tose
IyS falling to.HIS falling TioL 3 i i Tosc
time for even field

NTSC 18
IVS-DEN time Tvse - - TH

PAL 26
IHS-DEN time THE 108 204 264 Tosc
DEN pulse width Tep - 960 - Tosc
DEN-STH time ToES - 3 - Tosc

NTSC . 262.5 . T
IVS period T

PAL - 312.5 - 4
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3.3.2. Timing Diagram
CCIR601 (HS_POL="L" in Register R2)
TOSC
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ck /. S S
,Tsul -||_4|D,
[

1
DATA ~ Blankingdata _J Cbo § Yo ) cro X Y1 X Cb2

IHS /
CCIR656
TOSC
-
ck /. / Y /¥ /S S S
ITSUITHDi

DATA™ ¢cb X v ¥ o ¥ Y X oo X Y X o

Digital Serial RGB
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IHS and horizontal control timing waveform
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IHS and vertical control timing waveform
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CCIR601 timing waveform VS_POL="H”, HS_POL="L" in Register R2)
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4. Optical Specifications

Item Symbol Condition Min. | Typ. | Max. Unit Remark
oL ®=180°(9 o’clock) | 55 65 -
Viewing anale Or ®=0°(3 o’clock) 55 65 -
(CR>18) 9 degree | Note 1
B Or ®=90°(12 o’'clock) |35 |45 |-
Os ®=270°(6 o’clock) | 55 65 -
Ton - 15 30 msec Note 3
Response Time
Tore - 20 50 msec Note 3
Contrast ratio CR 200 | 300 |- - Note 4
W - TBD | - -
Wy - TBD | - -
Rx - TBD | - -
Normal
- Ry 8=0=0° ) TBD |- ] Note 5
Color chromaticity Note 6
Gx - TBD | - -
Gy - TBD | - -
Bx - TBD | - -
By - TBD | - -
Luminance L 200 | 250 |- cd/m? Note 6
Luminance uniformity | Yy 70 75 - % Note 7

Test Conditions:
1. Vcc=3.3V, AVpp=5.0V, I,.=20mA (Backlight current), the ambient temperature is 25C.
2. The test systems refer to Note 2.
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Note 1: Definition of viewing angle range

_ 0=90°
Normalline 15 ycjock direction
0=p=0°

|

|

|
$=180° |8 ®=0°

|

|

6 o’clock direction

Fig. 4-1 Definition of viewing angle

Note 2: Definition of optical measurement system. (TFT)

The optical characteristics should be measured in dark room. After 30 minutes
operation, the optical properties are measured at the center point of the LCD screen.

(Response time is measured by Photo detector TOPCON BM-7, other items are
measured by BM-5A/Field of view: 1° /Height: 500mm.)

Photo detector Normal line
0=p=0°
T —
®=90°
12 o’clock direction
500mm p
/
/
g 7
/
d=180° ! % ®=0°
- Active Area
/ CD Panel
v
- $=270°

6 o’clock direction

Fig. 4-2 Optical measurement system setup
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Note 3: Definition of Response time
The response time is defined as the LCD optical switching time interval between
“White” state and “Black” state. Rise time (Ton) is the time between photo detector output
intensity changed from 90% to 10%. And fall time (Torr) is the time between photo
detector output intensity changed from 10% to 90%.

(White (TFT OFF) Black (TFT ON) White (TFT OFF)/\'

4 100%
90%

(anjen annejay)
ndino J019319p 010yd

Ton

Fig. 4-3 Definition of response time

Note 4: Definition of contrast ratio
Luminance measured when LCD is on the "White" state

Luminance measured when LCD is on the "Black" state

Contrast ratio (CR) =

Note 5: Definition of color chromaticity (CIE1931)
Color coordinates measured at center point of LCD.

Note 6: All input terminals LCD panel must be ground when measuring the center area of
the panel.
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Note 7: Definition of Luminance Uniformity
To test for uniformity, the tested area, which is inside the active area, is
divided into 3 rows and 3 columns. The measurement spot is placed at the center of
each box.

Luminance Uniformity (Yu) = Bini
max

L------- Active area length W----- Active area width

L
/6 e L /3

W/ 6

W/ 3

W/ 3

Fig. 4-4 Definition of uniformity
Bmax: The measured maximum luminance of all measurement position.
Bmin: The measured minimum luminance of all measurement position.
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5. Reliability Test Items
Item Test Conditions Remark
High Temperature Storage | Ta=707C 240 hrs Note 1
Low Temperature Storage | Ta=-30TC 240hrs Note 1
High Temperature Ts = 60°C 240hrs Note 2
Operation
Low Temperature Ta = -201C 240hrs Note 1
Operation
Operate at High +60°C, 90%RH max. 240 hrs

Temperature and Humidity

Thermal Shock

-30°C/30 min ~ +80°C/30 min for a total 100
cycles, Start with cold temperature and end
with high temperature

Vibration Test

Frequency range:10~55Hz
Stroke:1.5mm
Sweep:10Hz~55Hz~10Hz

JIS C7021 A-10

2 hours for each direction of X. Y. Z. Condition A
(6 hours for total)
) 100G 6ms,+X, Y, +Z 3 times for each JIS C7021 A-7

Mechanical Shock ) . .
direction Condition C
Random Vibration :
0.015G*G/Hz from 5-200HZ, -6dB/Octave

Package Vibration Test from 200-500HZ IEC 68-34
2 hours for each direction of X. Y. Z.
(6 hours for total)

Package Drop Test Height:60 cm JIS 20202

1 corner, 3 edges, 6 surfaces

Electro Static Discharge

+ 2KV, Human Body Mode, 100pF/1500Q

EIA/JJESD22-Al114

Note 1: Ta is the ambient temperature of samples.
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Note 2: Ts is the temperature of panel’s surface.
Ts= (Ts1+Ts2+Ts3+Ts4+Ts5)/5

—— L —
- L/° -
- L/10, o o L/10] o
|
r- - - — — |- - - - - - o i |
T B T a Ts1] | I
\ \ - o
\ \ = =
\ [ | =
| B -~ TSS| B B | -
\ \
\ \ -
| | =
\ \ =
| |
L gTs4 TS3 B - Tsa |
Lo I \

L is the length of Top Bezel open window,
W is the width of Top Bezel open window.

Note 3: In the standard condition, there shall be no practical problem that may affect the
display function.
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6. Handling Precautions

6.1. Safety

The liquid crystal in the LCD is poisonous. DO NOT put it in your mouth. If the liquid
crystal touches your skin or clothes, wash it off immediately using soap and water.

6.2. Handling

1. The LCD panel is plate glass. DO NOT subject the panel to mechanical shock or to
excessive force on its surface.

2. The polarizer attached to the display is very easy to damage, handle it with careful
attention.

3. To avoid contamination on the display surface, DO NOT touch the display surface
with bare hands.

4. Provide a space so that the LCD panel does not come into contact with other
components.

5. To protect the LCD panel from external pressure, put covering glass (acrylic board
or similar board) keeping appropriate gap between them.

6. Transparent electrodes may be disconnected if you use the LCD panel under
environmental conditions where dew condensation occurs.

7. Property of semiconductor devices may be affected when they are exposed to light,
possibly resulting in malfunctioning of the ICs.

8. To prevent such malfunctioning of the ICs, your design and mounting layout done
are so that the IC is not exposed to light in actual use.

6.3. Static Electricity

1. Ground soldering iron tips, tools and testers when you operate.

2. Ground your body when handling the products.

3. DO NOT apply voltage to the input terminal without applying power supply.
4. DO NOT apply voltage which exceeds the absolute maximum rating.

5. Store the products in an anti-electrostatic container.

6.4. Storage

1. Store the products in a dark place at +25°C+10°C, low humidity (65%RH or less).
2. DO NOT store the products in an atmosphere containing organic solvents or
corrosive gases.

6.5. Cleaning

1. DO NOT wipe the polarizer with dry cloth, as it might cause scratch.
2. Wipe the polarizer with a soft cloth soaked with petroleum IPA, other chemical
might damage.
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7. Mechanical Drawing
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8. Package Drawing

TBD
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