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General Description

* Description

LTS350Q1-PD1 is a reflective type color active matrix TFT (Thin Film Transistor) liquid
crystal display (LCD) that uses amorphous silicon TFT as a switching devices. This
model is composed of a TFT-LCD module(TFT-LCD panel, driver ICs and FPC), a
front-light unit and a touch panel. The resolution of a 3.5" contains 240 x 320 pixels

and can display up to 260K colors.

* Features
- Reflective type.

Line inversion mode.

Low Power consumption.

* Applications

Front light with CCFL and touch panel included.
MTN(Mixed Twisted Nematic) mode.

- Display terminals for PDA application products.

- Smart phone / Game machine / Camcoder.

* General Information

Items Specification Unit Note
Display area 53.64(H) x 71.52(V) mm -
Driver element a-Si TFT active matrix - -
Display colors 262,144 colors -
Number of pixels 240(H) x 320(V) pixel -
Pixel arrangement RGB vertical stripe - -
Pixel pitch 0.2235(H) x 0.2235(V) mm -
Display mode Normally White - -
Viewing Direction 6:00 o'clock -
Surface treatment | Anti-Glare (Haze 12%), Anti-Reflection - -

* Mechanical Information

Item Min. Typ. Max. Unit Note

Horizontal(H) | 69.75 70.0 70.25 mm (1)
Model

size Vertical(V) 90.45 90.7 90.95 mm (1),(2)
Depth(D) 4.65 4.90 5.15 mm (1)
Weight - 50 55 g (1)

Note (1) Touch panel and front light unit are included.

(2) FPC 1is not included. (Refer to the Outline Dimension in the page 26 for further information.)
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1. Absolute Maximum Ratings

1.1 Absolute Ratings of Environment

Item Symbol Min Max. Unit Note
Storage temperature Tstc -25 70 T (1),(5)
mbint ooy | T 00| T 00
Vibration ( Non - operating ) Vnop 10 500 Hz (3),(4)
Note (1) 90 % RH Max. ( 60 °C > Ta )

Maximum wet-bulb temperature at 59 °C or less. (Ta > 60 °C) No condensation.

Relative Humidity(%RH)

100%

~

n 60 /90%
h 80 -
i
1
EI
STORAGE RANGE 60 | OPERATING RANGE

: |
EI
EI h
f i
;: -
3 0%
" -1

-25C '
i 20 4 60/ 15%
:4 > 70C/10%

| | | | | | | |
-20 0 20 40 60
2%(T)

(2) In case of below 0° , the response time of liquid crystal (LC) becomes slower

and the color of panel becomes darker than normal one.

Level of retardation depends on temperature, because of LC's characteristics.
(3) (10 © 500H2)°“ 10min/Cycle, 3Gy, for each X, Y, Z axis.
(4) At testing vibration, the fixture in holding the module to be tested have to be hard

and rigid enough so that the module would not be twisted or bent by the fixture.

(5) If product is exposed to high temperatures for extended time, there is a possibility

of the polarizer film damage which could degrade the optical characteristics.
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1.2 Electrical Absolute Ratings

(1) TFT-LCD Module

(Ta = 25 % 2°C, V,=GND=0V)

Characteristics Symbol Min. Max. Unit Note
Power supply(analog, digital) Voo -0.3 6.5 A% -
Power supply(gate on) Von -0.3 44 A% -
Power supply(gate off) Vorr Von-44 0.3 A% -
Common Voltage Veom -1.5 5.5 VvV AC
Input voltage Vi -0.3 Vipt0.3 A% -
(2) Front-Light Unit

(Ta = 25 + 2°C)
Item Symbol Min. Max. Unit. Note
Lamp current I 1.0 4.0 mArms (1)
Lamp frequency Fo 50 80 kHz (1)

Note (1) Permanent damage to the device may occur if maximum values are exceeded.
Functional operation should be restricted to the conditions described under
normal operating conditions.

Doc

. No

LTS350Q1-PD1

Rev.No

05-003-G-020408

Page

7/58




2. Optical Characteristics

The following items are measured under stable conditions.

measured in a dark room or equivalent state with the methods shown in Note (3).
Measuring equipment: LCD-7000, BM-5A

The optical characteristics should be

(Ta = 25 + 2°C)

Symbol | Condition| Min. Typ. Max. Unit Note
4
Reflectance Ver. Rf 8 12 - % ®
LCD-7000
(5)
F/L Off 10 15 - LCD-7000
Contr.ast C/R
ratio (5)
F/L On 4 5 -
BM-5A
Luminance of (6)
, F/L On YL 25 30 - cd/m2
white BM-5A
Response Rising:Tr (8)
i - Tr+Tf - 40 45 msec
time Falling: Tt BM-5A
. Wxl 0.30 0.32 0.34
White 9)
Color F/L Off LCD-7000
. Wyl 0.35 0.37 0.39
chromaticity
(CIE 1931)
. Wx2 0.31 0.33 0.35
White (10)
F/L On BM-5A
Wy2 0.30 0.32 0.34
F/ |Hor.| 6L + 6R 80 100 - (11)
Viewing | Ol | Ver.| g1 + ¢ 80 | 100 . LED-7000
CR>2 Degrees
angle F/L |Hor.| BL + BR 70 80 - (11)
On | Ver.| g1 + ¢ 70 80 - BM-5A
(12)
Crosstalk F/L On - 5 - %
BM-5A
o ) ()
Uniformity F/L On - 50 - %o
BM-5A

* Optical Characteristics can be changed without special notice

Note (1) The optical characteristics is measured with front-light and touch panel.

(2) If product is exposed to high temperatures for extended time, there is a possibility

of the polarizer film damage which could degrade the optical characteristics.
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Note (3) Test Equipment Setup

After stabilizing and leaving the panel alone at a given temperature for 30 min, the
measurement should be executed. Measurement should be executed in a stable, windless,

and dark room. 30 min after lighting the Front-light or reference light source. The
reflected light intensity should be measured in the center of screen. The incident angle of

the light source is 30°

Environment condition

to the normal direction where the photodetector is positioned.
: Ta =

25 £2 °C

Photodetector Field Photodetector—_
LCD-7000 30 LJ Light source : Halogan lamp or D65
BM-5A 3° ° W
0° ~3 Ll O
>
Reflected light '
LCD-7000 : 50 |} Incident light
BM-5A : 50cm i
TFT - LCD "‘, 30°
Module '
i LCD Panel
+
The center of the screen
H/6 H/3 H/6
/6 W3 W3 16
= = |
' i ' V/6
_____ .@.----------@---------@----
V/3
----- L A
V/3
""" @@@ A
g V/6
FPC
The spot locations for luminance measurement
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Note (4) Definition of Reflectance : The reflectance is relative quantity to the standard white
BaSO. or MgO plate that the reflectance of the standard white plate is the 100%.

Intensity of the reflected light on LCD
Intensity of the incident light on BaSO4 plate
X 100%

Reflectance =
Intensity of the reflected light on BaSO4 plate
Intensity of the incident light on BaSO4 plate

Note (5) Definition of Contrast Ratio (C/R) : Ratio of gray max (Gmax) & gray min (Gmin)
at the center point of the panel. If frontlight is on state, it is the light source and

the BM-5A will be used to measure.

Luminance with all pixels white

C/R= Gmax * Gmax :
Gmin * Gmin : Luminance with all pixels black

Note (6) Definition of Luminance of White : Luminance of white at center point.
In this case, the incident light is not from the light source but from the front-light

that generates the reflected light source on LCD in the dark room.

Note (7) Definition of Uniformity :

Bmin
Buni =100U—
Bmax
Bmax : Maximum brightness

Bmin : Minimum brightness

Note (8) Definition of Response time : Sum of Tr ,Tf
4
Display data  )White(TFT OFF) Black(TFT ON) White(TFT OFF) /)
4
A —>Tr <€<— —>Tr | €——
Optical el -
R 90%
esponse
10%
0% zs
S - )
Time

Note (9) Definition of Color Chromaticity (CIE 1931), (Front light:Off)

Color coordinate of white at center point.
It should be measured at vertical direction on front light off state

* Light Source : D65. (Front light:Off.)
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Note (10) Definition of Color Chromaticity (CIE 1931), (Front light:On)

Color coordinate of white at center point.

Note (11) Definition of Viewing Angle : Viewing angle range (CR2 2)

Normal Line
@=00°06=0°
0
R
12 o’clock
8, =90° Xx y direction
@y =90°
< —
—
/2
\/ —
; X'
6 oclock Y
direction Bg =90°
@, = 90°
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Note (12) Definition of Cross-talk level

* YA : Luminance of A area (Cd/m? )

* YB : Luminance of B area (Cd/m? )

C/T= M X 100%

YA

V/3

V/3

V/3

When this panel displays a black window pattern, the luminance of B area is effected from

black window. The Luminance of B area is different from the Luminance of A area.

This pattern for measurement has a black window on the background of middle-gray.
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3. Electrical Characteristics

3.1 TFT-LCD Module

Ta = 25 + 2°C

Characteristics Symbol MIN. TYP. MAX. Unit | Note
Digital supply voltage DVop 3.0 33 3.6 A%
Analog supply voltage AVpp 4.5 4.7 5.0 A%
Gate On voltage Vox 16 18 20 A%
Gate Off voltage Vorr -13 -10 -8 A%
Common voltage V comuvpp) - 4.5 - A%
Digital supply current Ipvoo - 0.3 1.3 mA
Analog supply current Lavop - 5.0 8.5 mA
Gate supply current Ivonwore - - 0.6 mA
Source driver (High)| Vs 0.8DVop - DVup \%
Input Source driver (Low)| Vs GND - 0.2DVup A%
voltage Gate driver (High) Ve | 0.8 x 1.65 - DV A%
Gate driver (Low) Vie GND - 02 x 1.65| V
White Py - (15) 25 mW

Difs‘;;”;gon Black Py ; (20) 30 mW | (1),2)
Vertical Py - (20) 30 mW

* To prevent a latch-up or DC operation of the LCD module, the power on/off sequence
should be as below.

- Power On : DVop = AV ™ Vow — Vo — Data

- Power Off : Data = Vox = Vow =™ AVpp = DVip

Note (1) Condition : TFT-LCD module only with typ. electrical characteristics
(2) Power dissipation check pattern

G)

P 2line Vertical stripe pattern
”,HHH gmm
Bl
| MERAE
i

G)

[@)

-0)
@
e
D

(0]
[©)

D
[0)
D
[@)
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3.2 Front-Light Unit

The back-light system is an edge-lighting type with a single CCFL(Cold Cathode Fluorescent
Lamp). The characteristics of a single lamp are shown in the following tables.
(Ta=25 + 2°C)

Item Symbol Min. Typ. Max. Unit Note
Lamp current I 1.0 1.5 4.0 mArms (1)
Lamp voltage V. - 330 - Vrms (1)
Lamp frequency f. 50 - 80 kHz (2)
Operating life time Hr 10,000 - - Hour (3)
Power Consumption P. 316 495 984 mW (4)
Start up voltage Vs - - 00?:600 Vrms (5)
25C:450

Note) The waveform of the inverter output voltage must be area symmetric and the

design of the inverter must have specifications for the modularized lamp.

The performance of the front-light, for example life time or brightness, is much influenced by
the characteristics of the DC-AC inverter for the lamp. So all the parameters of an inverter
should be carefully designed so as not to produce too much leakage current from high-voltage
output of the inverter. When you design or order the inverter, please make sure that a poor
lighting caused by the mismatch of the front-light and the inverter never occur. When you
confirm 1it, the module should be operated in the same condition as it is installed in your
instrument.

Note (1) Lamp current is measured with high frequency current meter as shown below.

HOT(PINK)

Front-light Unit COLD(WHITE) /A\ Inverter
U/

(2) Lamp frequency may produce interference with horizontal synchronous frequency and
this may cause line flow on the display. Therefore lamp frequency shall be detached
from the horizontal synchronous frequency and its harmonics as far as possible in
order to avoid interference.

(3) Life time (Hr) of a lamp is defined as the time in which it continues to operate under
the condition of Ta=25+£2°C and [;=3.0mArms for a lamp until the brightness becomes
50% or lower than it's original value.

(4) Refer to I. x V. to calculate.

(5) If an inverter has shutdown function, it should keep its output for more than 1 second

even if the lamp connector open. Otherwise the lamp may not to be turned on.
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4. Touch Panel Specifications

4-1. Electrical Characteristics

Item Min. Typ. Max. Unit Note

Linearity -1.5 - 1.5 % Analog X and Y directions

Terminal 150 340 630 Q X(Glass side)

resistance 180 360 720 Q Y (Film side)

Insulation resistance 20 - - MQ DC 25V

Voltage - 5 7 \" DC

Bouncing - - 10 ms 10ms or less at On/Off
Transparency - 83 - % No anti-glare

Caution (1) : Do not operate it with a thing except a polyacetal pen(tip RO.8mm or less) or a
finger, especially those with hard or sharp tips such as a ball point pen or a

mechanical pencil.

4-2. Mechanical & Reliability Characteristics

Item Min. Typ. Max. Unit Note
Glass substrate material
ITO glass - - 0.7 mm .
option
ITO film - - 180 U m No anti-glare
Activation force - - 0.8 N (1)
Durability-surface Write )
. - - times (2)
scratching 300,000
Durability-surface
o 1,000,000 - - touches 3)
hitting
Surface hardness 3 - - H JIS K5400
Note (1) 0.8N or less (Tip R0O.8mm polyacetal pen or Tip R3.75mm, hardness 10, to 20, ,
silicone rubber operation)
(2) Test Conditions
- Sliding Pen : Tip R0.8mm, Polyacetal pen
- Load : 245 N
- Sliding speed : 60 mm/s
(3) Test Conditions :
- Hitting pad : Tip R3.75mm, Hardness 10, to 20, , Silicone rubber
- Load : 245 N
- Hitting speed : Twice/s
Refer to the Appendix 1: Touch Panel Specifications.
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5. Block Diagram

5.1 TFT-LCD Module

DVdd AVdd
18bit RGB data + 9
Data control signal - #! Source Drive IC
2 |_Gatg control
=
=
-‘; Data voltage
=
2 —
5 » P
E Vcom ) <4 3.5
Sl_Avdd * 5 240xRGBx320
>
Dvdd ! AP TFTLCD Panel
Von o]
Voff =P
0 &r
X
L b

The scanning direction for the horizontal period and the vertical period are A and B

respectively as shown below.

The scanning directions are from a front view.

A: Horizontal direction

\J

A
g H

=

g‘ ACTIVE AREA

=

\J
[Source TC| [Source IC | | Source IC]|
FPC
| 1,2,3.......49,50 |
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5.2 Front Light Unit

HOT

COLD

¥ Frontlight (1CCFL)

Reflector — |

ccrL—|||

Wire & Connector —

5.3 Touch Panel

yU

xL xR

yL

LGP

Frame & Chassis

Pin No. Symbol 1I/0
1 xR X Right
2 xL X Left
3 yL Y Bottom
4 yU Y Up

P

PUARN

Pin4, Pin3, Pin2, Pinl
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6.

Input Terminal Pin Assignment

6.1 TFT-LCD Module (Connector :

50Pin FPC type < Hirose FH12-50S-0.5SH )

Pin No Symbol Description Remark
1 AVpp Power Supply -
2 AVpp Power Supply -
3 STH Horizontal Start Pulse -
4 RO Red Pixel Data (LSB) -
5 R1 Red Pixel Data -
6 R2 Red Pixel Data -
7 R3 Red Pixel Data -
8 R4 Red Pixel Data -
9 RS Red Pixel Data (MSB) -
10 GO Green Pixel Data (LSB) -
11 Gl Green Pixel Data -
12 G2 Green Pixel Data -
13 G3 Green Pixel Data -
14 G4 Green Pixel Data -
15 G5 Green Pixel Data (MSB) -
16 Vrero Gray Scale Voltage0
17 Ve Gray Scale Voltagel
18 Vier Gray Scale Voltage2
19 Viers Gray Scale Voltage3
20 Ve Gray Scale Voltage4
21 Vrers Gray Scale Voltage5 (2)
22 Vrers Gray Scale Voltage6
23 Ve Gray Scale Voltage7
24 Vrers Gray Scale Voltage8
25 Vrero Gray Scale Voltage9
26 Vierio Gray Scale Voltagel0
27 DVoo Power Supply -
28 TP Source Driver Data Load Pulse -
29 Vs Ground -
30 INV Digital Data Inversion (2)
31 HCLK Horizontal Sampling Clock -
32 BO Blue Pixel Data (LSB) -
33 Bl Blue Pixel Data -
34 B2 Blue Pixel Data -
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Pin No Symbol Description Remark
35 B3 Blue Pixel Data -
36 B4 Blue Pixel Data -
37 B5 Blue Pixel Data (MSB) -
38 Vs Ground -
39 Vs Ground -
40 Veom Common Voltage 0
41 Veom Common Voltage
42 Von Power Supply (Gate ON) -
43 Vorr Power Supply (Gate OFF) -
44 Vs Ground -
45 Vs Ground -
46 CPV Vertical Shift Clock -
47 DVoo Power Supply -
48 Vorr Power Supply (Gate OFF) -
49 Von Power Supply (Gate ON) -
50 STV Vertical Start Pulse -
Note (1) Recommended Vcom generator circuit
REV, REVB : Timing control IC output signal
VDD
33V I uF
AVDD ! H
15 k9 47 V v\%
S 2 6ske ~ OND
0 |lluF
[
v
10 k& 51 k&
REVB[ > AN 4 !
5 -t i [ =vcom
VDD ADB541 buk 5610
33V
2
27 k& 6802 GND
36 kQ
GND
GND
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Note (2) Recommended INV signal& gray scale voltage generator circuits

Recommended circuits could not be optimal circuits and could be modified

by user.

* Recommended Circuit

- Gamma Voltage Generator Circiut.

- REV, REVB : Timing control IC output signal

AVDD

— A AA—— In v
U2 et
10 kQ GND
REV | A 2
VDD
T3.3 A%
30kQ 30k<
ADRE42
&
0.1 wF — 30k 39kQ@ —— 0.1 uF
Y —
Rv/ ey
GND GND
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REVB ——e

e

GND

INV

WREFD

WREF1

WREFe

VREF3

VREF4

WREFG
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6.2 Front-Light Unit ( Connector :

BHSR-02VS-1 < JST SM02B-BHSS-1-TB )

Pin No. Symbol Color Function
1 HOT PINK High voltage
2 COLD WHITE Low voltage

6.3 Touch Panel ( Connector :

4Pin FPC type « Hirose FH12-10(4)SA-1SH )

Pin No. Symbol 1/0 Function
1 xR X Right X axis position - differential analog
2 xL X Left X axis position - differential analog
3 yL Y Bottom Y axis position - differential analog
4 yU Y Up Y axis position - differential analog
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6.4 Input Signal, Basic Display Colors and Gray Scale of Each Colors

DATA SIGNAL GRAY
COLOR]| DISPLAY RED GREEN BLUE SCALE
RO[R1]R2[R3[R4[R5|G0[G1]G2[G3]G4[G5|B0[B1]B2[B3[B4[B5| -EVEL
BLACK |[0|O|OfO|O|O|JO|O|jO|O]jJO]JO|O|OjO]JO]|JO]|O -
BLUE o(fojojo|jojofojojojojofoj1j{1]1i11]1 -
GREEN |[O|O|O|O|O]O|1|1]1|{1]1[1]0]l0]|0O|O]O]|O -
BASIC| CYAN o(fojojo|jojof(1j1j{1|1{1(1]1{1]1]1[1]1 -
COLOR| RED 1/1|1|1]1]1]0]0|j0O]O|O]|O|O]O|JO]O]O]O -
MAGENTA| 1|1 |1 [1[1]1]0]0[0[0|O0O]O|1|[1T[1T]1]1]1 -
YELLOW |1 |1 |[1{1]|1|1|1][1]1]1|1[1]0]0]0|0|0]|O0 -
WHITE |1 [1 |11 [1]1[1 |11 {1]1][1]1]1[1]1]1]1 -
BLACK |[0|jO|OfOjO|O|JO|O|O|O]J]O]JO|O|O|O]O]JO]|O RO
DARK |1]0]|0|0O]|O|O|O|O|O|O]O|JO]JO]JO|O]O|O]O R1
GRAY i) o(1j]0j0|j0jO0Of0OjOjOjOjO|OjO|O]JO|O]|]0O]|O R2
SCALE 0 I O S N S S O N I S N A N VOO
OF S R
RED | 17{0(1{1(1]1]0/0]0|0]JO0O|]0O]JO0O]O0O|0]|]O0O|O0]O R61
LIGHT o(1|1{1y11y1y0j0j0j0j0|0O|j0Of0O|JO|O]|0O]|O R62
RED 1{1(1{1{1}]17(0j]0j0[0JO][O0O]JO]O[O]O[O]O R63
BLACK |[0|JO|OfO|O|O|JO|O|O|O]O]JO|O|O|O]O]JO]|O GO
DARK (o|0O|0O|0O]|JO|O|1]0]|O|0O]|O|JO|O|O]O]|O]|O]O G1
GRAY 1 o(ojojojojofoj1y0j0j0|0j0(0jJ0O|0O0]|]0]|O0 G2
SCALE S I O S U A S N I S S B A (PO
OF S R
GREEN I ojojojojO|O|1]|]O|1|{1|1]1]0]|]0|0O|O]|O0O|O0]| G61
LIGHT o(fojojojojofoj|t1{1yj1y1y1j0(0j0j0|07]0 G62
GREEN [O|O]JOJO|O[O}{1]1]1[1][1]1]0]0]|0O[0]O0]O G63
BLACK [0|/0O|O|O|O|O|O|O|O|O|O]|]O|O0O|O|O]|O]|O]O BO
DARK o(fojojojojofojojojojofoj{1({0jo0oj0|j0|0 B1
GRAY 1 o(fojojojojofojojojojofojof1j0;0]j07|0 B2
SCALE 2 IS N S I I A I I OO
OF : : N
BLUE | 1({0[1]1]1]1 B61
LIGHT 0 11111 B62
BLUE 11111111 B63
Note) Definition of Gray :
Rn : Red Gray, Gn : Green Gray, Bn : Blue Gray (n = Gray level)
Input Signal : 0 = Low level voltage, 1 = High level voltage
*RS5,G5,B5:MSB  R0,G0,B0:LSB
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7.

Interface Timing

7.1 Timing Parameters of TFT-LCD Module Input Signals

ITEM Symbol MIN. TYP. MAX. Unit
HCLK frequency 1/tucrk - 5.0 - MHz
HCLK pulse low width twLi 0.5tucix - - -
HCLK pulse high width twin 0.5theix - - -
STH setup time tsti 15 - - ns
STH hold time thp1 15 - - ns
TP setup time tst2 15 - - ns
TP hold time thp2 15 - - ns
INV setup time tsr3 15 - - ns
INV hold time tups 15 - - ns
STV setup time tsrs 100 - - ns
STV hold time tapa 300 - - ns
CPV cycle tepy 2 - - us
CPV pulse low width twi 500 - - ns
CPV pulse high width twi 500 - - ns
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7.2 Timing Diagrams of Interface Signal

Vsync N |
2H 2H DATA 320H 3H
< > > < >
Hsync FTUTTUTTT s SrTrrrrTy
12 3 4 319 320
o i ayI— i
STV |
CPV I L 1 O A
NV N T I I I R I
REV T I B
Vsync toggle
REVE I S Y R L[ 1
Vertical Timing Chart
{{
Hsync (L 77 _,_
< ) gty ek 240mclk Smelk
4mclk
DE
HCLK LIL L 0 I T LT
Data Input OEX®
STH ,_
Data Output (1X2X3) (@020
TP > | < >
3melk Armlk
3melk
>
15melk N
p— >
NV
REVB
REVB toggle
Horizontal Timing Chart
Note (1) Vsync, Hsync, DE, Data Input : Timing control IC input signals
REV, REVB : Timing control IC output signals
INV : TFT-LCD module input signal
Others : Timing control IC output and TFT-LCD module input signals
(2) To operate our panel correctly, CPV_SEL should be Low(Ground)
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8. Outline Dimensions

- Refer to the Next Page.

8-1. Module Outline Dimensions (Total Assa'y)
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8-2. FLU Outline Dimensions

- Refer to the Next Page.
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8-3. Touch Panel Outline Dimensions

- Refer to the Next Page.

Doc

. No| LTS350Q1-PD1 |Rev.No

05-003-G-020408

Page

30/58




1705 GG 0ST Ogl 08 £ ¢ BN3d

ww:}run wa}sAg a|6uy pJg "P}T]Y 0D S}U3UOdWO] 31U0J}33|F D} IYSNs}ol Q Aupdwo?) sjuauodwol WOESNY | 1UMN SSaulsng Sju2u0dwo]) |[DOIUDYO2WOJ}23|] b3z 052 pol €51 18] O VN34
I 100232490 | 1002°92" 420 | 100C°S9c” +30 .
( 4) 0O0VSeYI03-NWI-TST [on suimoug S 51000005 101 0ts0 - I SSD|6 3yl JO 3DpIS 3yl U0 1dpd Jq4 JOJ 1d30x3
FOM A $OUDAO 7 04 0UDAO ") [ SuJdal}pd BUIJIM JO | |0 sWJoy |3upbd yonof jusdpbdsubd} Jnp 3}ON
OOVSCVY I1O9MNT | oN +4od [paTsoug] Payosy) pSo0JL UMDJ(] |peubisa(]a|pog
iMCDQ yaonot %CMLDQmCDLF SwoN ﬁOON.@N.)ﬁQDEDD.of@ NJoW W pJoog {1ndJio ssb(g 30D JJNS 3A1{0oNpuUO)
INNSWYS  |sswoysn) UD1 4021419205 [ nuouy 10029 " 190Js40a" 0453 [ ) W
S>Jouay $S2004d “1b 371G § |DIJ3}DN "ON 2P0 40 wWaj}J "WAg b~ o1 o O
o .
- 3dAL U093 || — | B1'0=) W|IJ J3IS3k|0d| PJDOQ LIN3JID W[l 4 1 —o A5 W w
Q H+ 3 3 ,mv
[ [ — /[ 0O=} ssD|9| pJDOQg }INOJID SSD|g c o lao SAlS3ypy a 5
X (D x
o . . ul
E— — — E— salsaupy | € n ¢ ©Joog [Tnod1o W4
J3AD| BUIIUlJd| 8dAl g4/ug-ny| — | rcg Wil Ja1sak|og uJdallod 3(glIxal4 v o Wy} BuIsJojulay
~
N UJaiiod 9|gIXa|4
M3 A puocl ] o3
ZXIXIAZA e 1002 0 0002 [0) . P19°5
JD3A U] }INpOdg . =
WO gpuow ot janpoyg : O o
. F o —_
[0 176711 S =
Q.
aBlE~  wr 97 ©C|n Ol
- - co H+ - H+
390ds J3J2DJDYY U0 MO |y ST 075 'S NH - }w -
coF] ST 0FE=EXTYI| I o< ]
I . O D —Q
S, [sr 03G9 0-F @ 3
(X) WOL-S1[T)
"ON Ul i
! o L~
(2A) NN o ~ - k5 50
; L |0 [ |o
7 WOJBOTp [1N0d17) DOUJ3u BUI[DIIPU] 3p0] 310 UO11INpo.d O U [ | | ¥ouE 7 rXougE
. . . — N X |~
> aiimi
Be+b 1 JUB1om [onpoJd 7]
("dhiyae 3zoHy A2u3Jodsupd} |S31}S143}304DYD \GM | EN hjrj
uorioipoy ajqisiA | (|DI1dAY)gEg | MBI IoieL 1021490 o & A wl™
[-01 o) sl S| > 3
. . . > o o — a
BYEY '/VCV 'QVIV:-A (peJnsoaw 29 04 spus al g T I >t
BYQY 'SYEY EVIV:IX  y}0gq 3y} 4o sjujod ayl) } } m 2 -1 3 ’
3604 | OA utw 2 09 A 01404 - <l a
A]ddp 3y} Jo 3an|bA 3y} Ag yjbuU3| BU|JNsSDaW Uw . |D14juajod S mur o 3501
A} 1dD3U|T] 3U4 Ul Spus yjog 3ayy (D |DIljuajod tESs-X 3A1429443 o @ — ___99by
01J403|8 3y} JO 3N|DA 3y} PIPIAIP S6DJUIIJRY m.% - &,A JbD9J S8yy uo
8V-EV'/V-2Y 'QV-1VISIXD A oS ww ﬂmeQ cmﬁ,vwwjmwwu
8V-9V 'GV-pV 'EV-IV:SIXD X 8ul| BuU|Jnspapy oo | 3| N _Cm Ul .
o [ S 2paluelya DUD XJ0W |y
(8Y°LV'QV:ISIXD A ' BY'GY'EVISIXD X) 2 olD5IN 5165
. W 2
Sjulog BU|PUT 40 36D} |OAIAT B ]
(EV'2V'IVISIXD A" QY 'py 1yISIXD X) =8 I 4
SpUIOg BUI}JDIS 0 36D [OAIAS al = ° &
Taul c %) o >
U JNSDaW Y03 3y} UC 36D} |OA PaIJNSDaIW pud S < S|Q
. D
96D} | OA |D3P| 3y} cmm‘w@mmp\ w/wcmgmLtU 3yt AV XDWK ClFA =~ Wr. 2 =
001 X =g =(%)A41403u17 ISENEENTR ol o] 7
(Poy4aw Bupunspap) | CXPWR ST F X c-b W\ ~
(vOSE: |pordAy)
wpl4: ~ :
ICEIN GONN. 5081 : Ajgounjsisau $9115143]204042 W a e
. (0OvEjpaL k) foutwel 21442913 Wy o ypBua| BUJJNSDAW A} |JDaUIT
SSDI9IX |80E]Q ~BOGI X -6 6 BN (v 6) <y =
EERENEN] Uo1 4001 4102dG SWaj] (034D 20UDJNSSD 21DA|1TY)
] ] (85 v) ¥9'¥S 8S '
§2d O0C 39 ||DbYys 3sDI Bul>30d J3d A}1}UDNb PJSPUB}S 3YJ U0 D3| J193ds BUl %30 (uol §p|nsul juaodsudj Jo Adopuncg)
"SW9Ll BUIMO| |0} Jyf (807°€) +¥9° /G 80 €
40J 1dadxa jonpialpul 3dAl O9NAN3 40J QOYSCYIO9NW3-IGI Uol{p3l}idadg o} }233Qng (Uojjp|nsu| usaJ6 jo Adppunog)
C©%+DQ.,@:u®Qm (85°2) 7985 85'¢c
€°0¥8 £9
\/ . _
v]S OF
\V4 m@uotjm aAl}Ddado ayy mE@@mu
P3%93y] | paubig uolsiasy 3ipg | wAg ,Eoésc,aw

00vSev103-NW3-T1ST-HONOL- L




9. FPC Outline Dimension

62.68+0.15
3 54.86+0.1 |
455 | 13.27
FPC 6.9
16.33%0.1 17.88£0.1 20.75%+0.1 >
25.7+£0.25
¥ TOP VIEW
. PAD's on the Bottom.
A circle 1.5
Ai Oval i
i 1.5X2.5 :
D T S >
! 14.68 14.68
| 95.540.07
31.9£0.25]" 5 E— R
| y
N ! y 5.0£0.5
:\ no.l no.25 no.26 no.50 )

\/_\

reinforcement

Cross-sectional view

0.3£0.05
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10. PACKING :

N\

Pad (5t)
*2 pads per trays
(upper & lower)

5 trays + cover

@ *40 Panels per pack

Packing-case

®

Label
* 8 Panels per tray l
(::) Pack ing—box
Label-safety *Contains 5
Packing-case
S0

/

Sealing tape

Note (1) Total : Case: Approx. 3.5Kg
Box: Approx. 18Kg
(2) Size : Case: 490(W) x 342(D) x 58(H)
Box: 505(W) x 355(D) x 300(H)
(3) Place the panels in the tray facing the direction shown in the figure.
(4) Place 5 tray and cover(empty tray) and pads inside the packing-case.
(5) Place 5 packing-case inside the packing-box.(Affix the label)
(6) Seal the packing-box. Affix the label-safety.
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11. MARKING & OTHERS :
(1) Packing case attach

A

PSnmisunog

DEVICE : LTS350Q1-PD1
40.0 TYPE
QUANTTY : 40 PCS
-"_ MADE IN KOREA CASE ID
p 80.0 .
- O
CASE ID : V 00 00 00001
| Serial No.(00001-99999)
Week
Year
Device
Doc . No| LTS350Q1-PDI |Rev.No| 05-003-G-020408 Page 34/58




12. General Precautions

12.1 Handling

(a) When the module is assembled, it should be attached to the system firmly.
Be careful not to twist and bend the module.

(b) Refrain from strong mechanical shock and / or any force to the module. In
addition to damage, this may cause improper operation or damage to the module
and back-light unit.

(c) Note that polarizers are very fragile and could be easily damaged. Do not press
or scratch the surface harder than a HB pencil lead.

(d) Wipe off water droplets or oil immediately. If you leave the droplets for a long
time, Staining and discoloration may occur.

(e) If the surface of the polarizer is dirty, clean it using some absorbent cotton or
soft cloth.

(f) The desirable cleaners are water, IPA(Isopropyl Alcohol) or Hexane.
Do not use Ketone type materials(ex. Acetone), Ethyl alcohol, Toluene, Ethyl
acid or Methyl chloride. It might permanent damage to the polarizer due to
chemical reaction.

(g) If the liquid crystal material leaks from the panel, it should be kept away
from the eyes or mouth . In case of contact with hands, legs or clothes, it must
be washed away thoroughly with soap.

(h) Protect the module from static , it may cause damage to the CMOS Gate Array IC.

(1) Use finger-stalls with soft gloves in order to keep display clean during the
incoming inspection and assembly process.

() Do not disassemble the module.

(k) Protection film for polarizer on the module shall be slowly peeled off just before use

so that the electrostatic charge can be minimized.

() Pins of I/F connector shall not be touched directly with bare hands.
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12.2 Storage
(a) Do not leave the panel in high temperature, and high humidity for a long time.
It is highly recommended to store the module with temperature from 0 to 35° C
and relative humidity of less than 70%.

(b) Do not store the TFT-LCD module in direct sunlight.

(¢) The module shall be stored in a dark place. It is prohibited to apply sunlight or
fluorescent light during the store.

12.3 Operation
(a) Do not connect, disconnect the module in the "Power On" condition.
(b) Power supply should always be turned on/off by the item 3.1
"Power on/off sequence"

12.4 Others

(a) The liquid-crystal is deteriorated by ultraviolet rays. Do not leave it in direct sunlight
and strong ultraviolet rays for many hours.

(b) Avoid condensation of water. It may result in improper operation or disconnection
of electrode.

(c) Do not exceed the absolute maximum rating value. ( the supply voltage variation,
input voltage variation, variation in part contents and environmental temperature,
and so on)

Otherwise the panel may be damaged.

(d) If the panel displays the same pattern continuously for a long period of time, it
can be the situation when the image "Sticks" to the screen.

(e) This panel has its circuitry FPC on the bottom side and should be handled
carefully in order not to be stressed.
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Appendix 1
CCFL Specifications

- Refer to the Next Page
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Appendix 2
Touch Panel Specifications
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Standard No. (R)
Classification Product specification for information ooono
0ood 00000000 OooDooo 151-EMU-601A2SA00
9-1
Item OO Specification [0 Remarks 00O
1.Product name Transparent touch panel EMUG601A2SA0 O
Code No oopoooooo
oo0pooono
2.Scope This specification applies to EMUG601A2 analog type pen or
oogono finger input transparent touch panels.(Those mentioned in

the individual specification shall be given priority.)
OO0O0O00O0O0OEMUBOIA200000000 ODOOOOO
Ooo0oooo0ooDoooOoooooOooooooooDooog
ooooooogooon

3.Application
od

The products are film / glass type transparent touch panels
used as the input devices for general electric appliances and
OA equipment.

OO0000DmMmoogoDooo cAdQO0UOODoDOoOoOooO
Do0oooogooooogoooogooogdg

4.Manufacturer
ooo

Administration, Sales and Engineering:

Electromechanical Components Division.

Matsushita Electronic Components Co., Ltd.
Address:1006, Oaza Kadoma, Kadoma City, Osaka Pref.
Manufacturing:

Electromechanical Components Division.

Matsushita Electronic Components Co., Ltd.or

Qingdao Matsushita Electronic Components

0 Free Trade Zonell Co., Ltd.

Address:1006, Oaza Kadoma, Kadoma City, Osaka Pref.or

0000o0oo0ooooooooooo 1800 10

O00o0ooooooooooo

0O 0 0000D0Do00oobooog 10600

o0oooooooooooooo
O0oo0ooooooooooooon

0O 0 00000O0O000ooog 060000
000o00o00o0oooooooono 180010

5-1 Operating
Temperature and

-100 0 600 20%RHO 90%RH
gobog400be00000ODO400900RHOODOO

humidity Except for dew gathering.
ooooooo 0o0ooooon

5-2 Storage -200 0 700 20%RHO 90%RH
Temperature and ooogd4000700000000 400900RHDOODOO
humidity 0oogeodnO7o00d 240h 00O
ooooodoo O Except for dew gathering.

0o0oooooog

6.Shape and As specified in individual drawings
dimensions ooooooog

oooono

7.Rating DCO Vmax[

0o 0000Vtyp.O

8.Mechanical characteristics

googo

8-1 Operation force
ooo

0.8N or less (Tip R0.8mm polyacetal
R3.75mm,hardness 10 ° to 20 ° ,
operation.)

08N 00000 RO.Bmm OOODOOODOODOODOOOO
R3.75mmO 00 10° 020° 00000000000

pen O or O Tip
silicone rubber

8-2
go

Impact resistance
O

No damage when@ 9mm steel ball is dropped on the surface

O from 0.3m height at 1 time.
90000 03mIDDODODOO0O00ONONooooononon
Remarks/Revision 00000
Date issued 0o Electromechanical Approval 0000 |Check 00000 Check 00O Signature 000
Oct, 26,2001 Components Business Unit
Date enforced 00O 0o0o0o
Oct, 26,2001 oooooooon T.Yagasaki T.Yagasaki H,Komiya K,Okamoto

Custom Components Company Matsushita Electronic Components Co., Ltd
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Standard No. (R)
Classification Product specification for information ooono
0ood 00000000 OooDooo 151-EMU-601A2SA00
9-2
Item OO Specification [0 Remarks 00O
8-3 Static load After 45N load is applied to the center area (2500mm") of
resistance the transparent touch panel, the requirements in 8-1 and 9
gooooo shall be satisfied.

000000000000 2500mmP0 45N 0000 30s 0
ogooos-10009noooooooon
AluminumO plate,0 0 O O
t=1mm,50mmx 50mm

%W%/SiliconeD rubber,010000000

J2mm0O 3mm t=Imm,50mmx 50mm

J—TTP
1

I T

I
Surfacell gauge

gono

8-4 Surface hardness
oooo

O H or over. (JIS K5400, Pressure 1N,45° )
OHOOO(JISK5400 OO, OO 1N,45° )

8-5 Flexible pattern
heat seal peeling
strength

0000000000b0bobobonon

oo g

0.15N/mm(peeling upward by 90° .)
0.15N/mm (00O 90° O 0O)

8-6 Flexible pattern
bending resistance
Qoooooooccooo b OO

Bending 3 times or more by bending radius R1 mm.
The requirements in 9-1 shall be satisfied.
OOO0RmmOOOODO30000
091000000000

8-7 Flexible pattern
insert/pull out
resistance
0000ooooooooD 0O O

20 times at least. The requirements in 9-1 shall be satisfied.
Type of connector : Japan Molex

5597-0 O CPB(1.25mm pitch)

52030-0 O 10(1.0mm pitch)
(Insert/pull-out conditions)
One test cycle: Connector unlockd Flexible pattern insertd
Connector lockd Connector unlockO Flexible pattern pull-
outd Connector lock
200000091000000000d
oooodoo: 00oogooo

5597-0 O CPB(1.25mm pitch)

520300 O 10(1.0mm pitch)
(Cooono)
00000000 O O bO000000oo00O O O 00000000 00000000 0 O
0000000000000 O 000000000 100000

OO depend on the
number of keys.

oogooooooo

8-8 Vibration
resistance(product)
oooo@ao)

In operation : No faulty operation when sweep vibration of
2m/s?,10Hz0 55Hz (1min) is given for 30min each in the
directions of X, Y, Z.

Not in operation : The requirements in 8-1 and 9 shall be
satisfied after sweep vibration of 20m/s2,10Hz0 55Hz(1min)
is given for 30min each in the directions of X, Y, Z.
00002m/s?010HzO55Hz 00 1min 000000 X,\Y,Z
goooo3ominOO00000000000O00
0000020m/s?0 10HzO 55Hz 00O 1min OO0
XyzO00OOOO 3minOOOOOO 81000 9
0oooo

gogo
gogo

Package drop

8-9
gogo

No damage to the product.

(1 corner edge, 2 ridges, 4 surfaces, drop from 0.5m height:
0.65m for the bottom)

oooooooooo

aooz2g040005mO0000000 0.65m0O0)

Remarks/Revision

goooo

Date issued 00
Oct,26,2001

Date enforced 00O
Oct,26,2001

Electromechanical Approval 0000 [Check 00000 Check OO Signature 000
Components Business Unit
gooo
oooooooon T.Yagasaki T.Yagasaki H,Komiya K,Okamoto

Custom Components Company Matsushita Electronic Components Co., Ltd
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Standard No. (R1)
Classification Product specification for information ooono
0ood 00000000 OooDooo 151-EMU-601A2SA00
9-3
Item OO Specification [0 Remarks 00O

9.Electric characteristics
0oooo
9-1 Terminal As specified in individual drawings.

resistance 00000 |[0000000O0O0
9-2 Linearity As specified in individual drawings.
oono ooooooono
9-3 Bouncing 10ms or less at ON; 10ms or less at OFF-.
oooooad Tip R3.75mm, hardness 10° 0 20° ,silicone rubber 4.5N

operation : 400mm/s.
ONO 10msOOOOFFO 10msO OO

OO0 R3.75mm I 0 10° 0J20° OOOOOOO 45N0O0O:0O
OO0 400mm/O

Subject ooo

nQoo ooooQ

Bl

Bouncing measurement
| Doooooog

9-4 Insulation

20 MQ or over (DC25V)

resistance 20MQ OO (DC25V)
ooogd
10.Optical characteristics
0oooo
10-1Light transparency|As specified in individual drawings.
0oooo 0o0ooooon
10-2 Newton’s ring No remarkable Newton'’s ring in practical use.
000000000 Visual inspection shall be done at a distance of 0.3m O
between eyes and a product at an angles of 60° to the
surface of the product under a ceiling fluorescent light
(40W,natural color).
00o00oDoo00o0oDoooooooooooon
oo0oooo4owOo0o0O0o0oooooooooooo 0.3m
0000o0o0oogdon e DO0OOODODOO
11.Reliability
oono
11-1 Humidity The requirements in 8-1, 9 and 10 shall be satisfied after |Except for dew
resistance exposing at 6000 , 90%RH for 240h (after dehumidifying in |gathering
ood the chamber (6000 and 50%RH max.)) and at normal
temperature and humidity for 24h.
600 0900 RHOODOO 24a0h 00006000500 RHODO|IODOODOODOO

O000DbO0000DbOob0obO0obOo0oboODO 24nbOng
0810009000 10000000000

11-2 Heat resistance
ooao

The requirements in 8-1, 9 and 10 shall be satisfied after
exposing at 700 for 240h and at normal temperature and
humidity for 24 h.

o0002a0h 000000000 240000 0O0O81000
opnopi1000000ooonog

11-3 Cold resistance

The requirements in 8-1, 9 and 10 shall be satisfied after

Except for dew

ood exposing at -4000 for 240h and at normal temperature and|gathering
humidity for 24h.
-40002240n0 00000000 240000 OO 81000000 OO0O0O
o0dOoi10000Oooooon
Remarks/Revision OO0O0OO
Date issued 0o Electromechanical Approval 0000 |Check 00000 Check 00 Signature 000
0Oct, 26,2001 Components Business Unit
Date enforced 00O oooo
Oct, 26,2001 oooooooon T.Yagasaki T.Yagasaki H,Komiya K,Okamoto

Custom Components Company Matsushita Electronic Components Co., Ltd
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Standard No. (R1)

Classification Product specification for information ooono
oooo O0ooooooooood 151-EMU-601A2SA00
9-4
Item OO Specification [0 Remarks 00O

11-4 Thermal shock
ooo

The requirements in 8-1, 9 and 10 shall be satisfied after
exposing under the conditions of -1000 (1h) = 6000 (1h) by 20
cycles (taking out at 6000 ) and at normal temperature and
humidity for 24h.

-10001h0 -600 01000 100000000000 200
000000000000 24h00000 81000900 0O
o00000Doooon

Except for dew
gathering

goooooo

goooo

11-5 Hitting durability |One million times minimum.
O

The requirements in 9 shall be satisfied.
The surface shall be free from damage.
(Test conditions)
Hitting pad : Tip R3.75mm
Hardness 10° t0 20 ° .
Silicone rubber.
Load 1 2.45N
Hitting speed : Twice/s.
Electric load : None
oo000OdOoOoo9oDOOObODOOOO
cooooooooo
000000 O0b0O00:00 R3.75mm
00 10° 020° OOODOOOO
O :2.45N
20/s

goo
goo 00

11-6 Pen sliding
durability
ooooooo

300,000 times minimum.
The requirements in 9 shall be satisfied.
The surface shall be free from damage.
(Test conditions)
Sliding pen :Tip R0.8mm
Polyacetal pen
Load :2.45N
Sliding speed:60mm/s
Electric load :None
p000000900DODOUODODO

O00DO0o0oo0oooo
00000000 0D0:00 ROBmMmOOOO0O0OO0O0O

O 0:2.45N

0000 :60mm/s

oooo:0o0
12.Appearance limit standard
0o0oodoo
12-1 Scope This standard applies to the view area(inside of transparent insulation). For the
gooo area outside the view area, it shall be regarded acceptable provided that there is

Chip and Crack applies to the whole part of the product.

goobooobooboobbobobobbbbbboboobogogd
gbooobil2-4

no possibility of causing influences to the performance. However, the Item 12-4

ooooboooOobOoOobo(@Eubooboobobo)yobooo

goooooooooD

12-4 00 O000000000000000
Remarks/Revision 00000
Date issued 0o Electromechanical Approval 0000 |Check 00000 Check 00 Signature 000
0Oct, 26,2001 Components Business Unit
Date enforced 00O oooo
Oct, 26,2001 oooooooon T.Yagasaki T.Yagasaki H,Komiya K,Okamoto

Custom Components Company Matsushita Electronic Components Co., Ltd
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Standard No. (R3)
Classification Product specification for information gooo
oooo Ooooooooooogood 151-EMU-601A2SA00
9-5
Item OO Specification [0 Judgment 0000
12-2 Dot-like foreign |A:ddJ 0.1 A: Ignored
matter B:0.10d00.2 B: 20 or less
oogono C:0.20d0O 0.3 C: 10 or less
D:d0 0.3 d(mm): average diameter D: Zero
=(Long dia. + short dia.)/2
A:dO00.1 AO00O
B:0.10d00.2 B:200O0O
C:0.20d0O0.3 cl10o00
D:d0 0.3 dimm):0000=C0000)2 |D:00
12-3 Linear foreign AlLOO.0 and WOO.0O A: Ignored
matter B:2.00L or 0.020W B: Zero
oogono L(mm) : overall length, W(mm): width
ALO2000 wOO0.02 A00O
B:2000 OO 0.020W B:0O
L(mm):0 O 0 W(mm):O
12-4 Chip and crack (1)Chip reaching bottom glass pattern YO 1mm
ooooo oooooooooooogoo YO1lmmOdQOQOO
(2)General chip
X: width direction to ridge line. Y: length direction to ridge line.
Z: thickness direction to ridge line. t: bottom glass thickness.
oooo
Xooooooooooo X(mm) Y(mm) Z
yoOoOooooooooo 03.0 03.0 0 2/3t
000000000000
tdooood
0 [
|
(3)Corner chip
t: bottom glass thickness X(mm) Y(mm) Y4
ooooooo 03.0 03.0 O 2/3t
tdooood
0 0
—1
0
Remarks/Revision 00000

Date issued oag
Oct, 26,2001

Electromechanical Approval 0000

Check OOOOO

Check 00O Signature 000

Components Business Unit

Date enforced 00O
Oct,26,2001
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H,Komiya K,Okamoto
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Standard No. (R)
Classification Product specification for information ooono
oooo O0ooooooooood 151-EMU-601A2SA00
9-6
Item OO Specification [0 | Judgment 0000

12-4 Chip and crack
ooooo

(4)Bad crack (possibly expanding)
ooooooogoo

All shall be rejected.
oooooooo

oooobgDbooo
0oooo o

12-5 Scratch A:L.<3and W0 0.05 A: Ignored
oo B: 30 L or 0.050 W B: Zero
L(mm): overall length ~ W(mm): width
A:L<3 00 WOO0.05 A:00O
B:30L OO 0.050W B:0O
L(mm):0 0 W(mm):O
12-6 Fish eye A:DOO0.2 A: Ignored
googoo B:0.20 DO 0.4 B: 2 or less
c:bOoo.4 D(mm): average diameter C: Zero
=(Long dia. + short dia.)/2
A:DOO0.2 A00O
B:0.20 D0 0.4 B2000O
c:DO0.4 Dmm):O0O000=@C0000)2 |C.00
12-7 Stain Not excessive
Upper electrode slack (000000
Film break

12-8 Others
ooo

This specification is considered as basic on transparent touch panels, but details
are subject to discussion upon individual customer requirement.
00o00oo0o0oonooooooooooooonoooooooon

13.Precautions for use
oooooooo

In order to prevent accidental use and performance deterioration, please keep the
following precautions and inhibited points.
goooooooooOoOooooooboOooU0OoooO0ooboOooooogooogoo
Cooooooooooogdooogogoooogooon

13-1 Cautions for
storage
ooooooooogo

Store the products at the temperature and humidity mentioned in the specification
in a state of package with care not to expose the products to the direct sunlight or
stresses.
O000o0o0o0000oo0Uoooo0Uoooouoooooooooooooogo
ooooooooooon

13-2 Cautions for
unpacking
00o0o0p0oooooag

Check the vertical direction before unpacking.
oooooooooooooobooog

13-3 Cautions for

handling
oooooooooao
oag

O Transparency is an important factor for the transparent touch panel. So, please
wear clean finger sacks, gloves and mask to protect the products from
fingerprint or stain, and also hold the portion outside the view area when
handling the panel.
coooooo0oOooo0oooooOo0boooooooogooooogoooo
goooooooOoooooOoooooOoOooDoo0oOooooOooooooOoooo
ooooooooooo

0 The glass edges are not chamfered. So, use finger sacks or gloves to avoid
injuries by sharp edges when handling the panel.
o0o0ooo0oU0O0ooodooooOooodoooogdoooooooooooon

goooogoogooooogoogoogog

Remarks/Revision

goooo
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Date enforced 00O
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Standard No. (R)

Classification Product specification for information ooono
oooo O0ooooooooood 151-EMU-601A2SA00
9-7
Item OO Specification [0

InhibitionO

Do not handle the transparent touch panel by holding the flexible pattern
portion in order to assure the reliability.

Do not put one product on the other. It may otherwise cause the product to be
scratched.

Do not put a heavy, hard or sharp object on the transparent touch panel.

000

0000000o0oO0bO000oooooooDobOoooooooooo
O

00000000 OoDO00ooooooooogoooon
00000000 0nooooooonooooonoooooong

go
go O
goooo
oo O
oo O

13-4 Cautions for
installing and
assembling

oo0oooooogog

O OO Ooogd o OO

O

O

o0
od
0od
Do not give excessive strain to the transparent touch panel.
oooooooo0ooooOoooooooooooooDoooo
Flexible pattern cable is connected to the body by heat-seal (thermal pressure)
method. So, do not apply excessive forces to the flexible pattern.
O0O0d0oDO0o0odooDOo0oooo0ooDO0o0oooDogoooooooo
o0o0oooO0o0O0oooOoUooooOo0ooooUoooooooooooo
In order not to apply load on the display, provide a clearance of at least 0.3mm
between touch panel and display.
cooooooooooOoo0ooooOoU0ooooOooOoboUoboOoooooboOoo
oooooooooocoo osmmioymmOOO00D0O0O0OOOOOOOOOO
coooooooOooooOooooogoooooooo
Pressing the boundary area (around A of the sketch shown below) of adhesive
and transparent resist may cause faulty operation.
So, design its structure impossible to press the area around A by using a case,
etc. Particularly the area B shall be free from burr, etc.
It is recommended to provide a buffer material at clearance C.

bobooboooobobooooooo Agbogbooooooooooogooao
ubobOobobooobobooboobo coboooobobooooo AODOOO
oboboobooooobooboooooooboooooboboooooboon
b BOO00O00O0OO0O0O0O0O0O0O0O0O00O0O0
boboobooooboboooooboooobogoooog
0 _ CaselO O\ NA Transparent electrode 0 O 0 [
N
\\(5% Film[J 000
| | /
| Z ] |
D J
/ \
\
/ \ Glass (10 0
Adhesve 0 00O  Transparentresist 0D OO0 OO0

Respective transparent electrodes for film and glass do not perform pattern
etching. Therefore, design the construction not to touch conductive material on
the end part D.
0doo0oDo00oo0oDooooooooooooooooooooooooon b
00o0D00o00o00oDooooooooooooon

InhibitionO

To avoid giving strain to Film, do not bond the upper Film board to the case or
the buffer.

ooooog

oooooboooooooooboobobbbboooooooooobobobooa
gogoogoooogoogog
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Classification Product specification for information ooono
oooo O0ooooooooood 151-EMU-601A2SA00
9-8
Item OO Specification [0

O

O

gooooDg

In case of the transparent touch panel is provided with an air groove, please
design the surrounding structure not to store any liquid nor any fine particles.
00o00o000o00DO0o0ooooooooooooooooooooooooag
ooooooooooooooon

Wipe off the stain on the transparent touch panel by using soft cloth moistened
with ethanol. Take care not to allow ethanol to soak into the joint of upper Film
and bottom glass. It may otherwise cause peeling or defective operation.
0000000000000 00o000ooo0oDooo0ooobOooDooDoooag
0000000000000 0o00oo0ooo0oDoo0oD0ooooOoo0oDOooDoooag
odoooo0ooooDoooooooooooooooo
Inhibitiond
Do not use any organic solvent or detergent other than ethanol.

ooooooooooooOoopoooooooooooDo

The corners of the transparent touch panel are not chamfered and are sharp-
edged. When positioning and fixing the transparent touch panel on the case,
provide a R part on the corner of the case so as not to apply load on the corner of
the transparent touch panel.
coooooOOoooooOoOooobooOoobobOoOoooDogoooobooOooo
goooooo0oOoooooOoooooO0ooooOoooboooooDooo
ocoooooodoOdoboooOOoO0oOobooOooooUoboobooooboOoo
ooooooo

oOod
OoonO
OooOd
Oogd

U
d

L — R

()K
<—Case0 00O
S Transparent touch panel

O 00000000

13-5 Cautions for
operation
ooooooog

O

O InhibitionO

gooooDg

0 The input position may be fluctuated a little through long-time use. It is

0 Use ethanol to remove stain from the touch panel surface. If ethanol soaks into

O InhibitionO

Operate it with a polyacetal pen (tip R0.8mm or over) or a finger without
applying excessive load.
Coooo0RrRoBMmMOCOOCOOOOOOODOOOOOODOOOOOOOODOOOO
ooooooo

Do not operate it with a thing except a poyacetal pen (tip R0.8mm or less) or a
finger, especially those with hard or sharp tips such as a ball point pen or a
mechanical pencil.

ooboodRrROBMmOODOOOOO0OODOOO0OOODOOOOOOODOOOODODO
piodibpbcb 0boboobOooboobobooboobooboobon

desirable to provide a zero-adjustment function by using a circuit and software.
o0o0oooo00ooooOoU0ooodOoDooOUoooooOoOooooOoooon
oooooooO00ooboOoooDoOo0ooooOoOoDoOoOoooo

the joint of upper film and bottom glass, it may cause peeling and defective
operation.

oooobobobobooboobobooobooooboobooboboboobo
oobooooboooboboooboboooboboobobooobooobbooon
gooobgobobooboobooboobon

Do not use alkaline detergents including glass cleaner, manicure remover
(toluene), benzine or other organic solvents.

Oo0ooono
0000000000000 00b000000on
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9-9
Item OO Specification [0
13-6 Application notes|] Use for set

for circuit condition
oooooooooo
oo

Although full care is taken to ensure product quality, failure modes such as
degradation, short circuits, or open circuits might be caused.

Therefore, to design a product set, study the affects of any single failure of the
panel in advance and consider fail-safe design to secure the safety of the system.
ocooooooooooooo

oOod
OoOod
oOod
OoOod
OoOod

g
g
d

OoOod

O
O
O

OoOod

go
go g
oo obooooboooo
g?200000boooboooo ooogooooooo

go
go
oo
goooogoogooodn

go
go
oo
oo
oo

O
O

13-7 Other cautions
oooooooo

O

=y

Please note that dew gathering in the panel
humidity change, et
coooooogo
coooooogo
The glass of transparent touch panels may break due to a set’s drop or overload
on the panels. (It is difficult to avoid the break by nature.) Besides, the broken
glass may cause injuries. Therefore, take care not to break the glass of
transparent touch panels when handling the set, and add the following notes to
the product operation manual and the product itself to avoid injuries by the
broken glass.

1)When handling the product, take care not to break the transparent touch
panel.

2)In case the transparent touch panel is broken, do not touch the panel bare-
handed to prevent injuries, and contact a service center immediately.
gooooooooo0oOoooOoOooooO0ooooOoooboooooooOoooo

ue to abrupt temperature or
may cause deterioration of the performance.
000000000000 00000o0O0ooooooon

=]

C.
O

Ub0gooooo
U0pooooo
Udgooog
UDdgogooodg
O0pooooo
Od0goooog
O0goood
O0pooooo
O0d0goooog
O0gooog
O0pooooo
O0d0gooog
O0goood
O0pooooo
O0goooog
O0gooog
O0pooooo
O0d0gooog
O0goood
OO0 oooog
OO0 oooo
OO0 oooo
OO0 oooog
OooOooO
oo O
]
oo O
oo O
oo O
OO
OO
OO
OO

g
O
O
O
0
0

gboooogoooon
0o0o00ooooooooonooogooogog

14. Handling of product
specification for
information
cooooooooo

O

O

This specification shall guarantee the quality of the panel alone. For actual use,
be sure to check and evaluate the product set with the panel installed in your
equipment.
oooooooooooooOoooooOooooobooooOoooooOogoooo
ooooooooOooooooooogoooooooo
After evaluation, please put your approval stamp on our submitted specification
and return us two copies of the specification.
In case the copies are not returned to us even 3 months after the issued date
described in the specification, we will regard that you have approved the
contents of the specification.
ocooooooooooooo

gboooboooooon
gboooboooooon

gooogo
gooogo
gooogo

gogo 2000000000000
g oo 30 gboooogbooobooobo
g gogo gbooobooobooogn
O

oOod
OoOod

O
O
O
Any change of the specification is subject to discussion prior to the actual
changes.
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1. General Description
Timing control IC for QVGA(240x320) portrait LCD Panel.

2. Feature

Resolution : 240(horizontal) x RGB x 320(vertical)
Voltage : 3.3V

6bit x RGB DATA

DE mode / Sync mode

CPV pulse low width selection

3. Pin Description
PIN DIRECTION PIN # FUNCTION AND APPLICATION
MCLK 1 1 Main Clock
GND1 2 Ground
DE I 3 DE signal input
VSYNC 1 4 Vertical sync
HSYNC I 5 Horizontal sync
RO I 1 6 Red 0 bit data input (LSB)
R1 1 1 7 Red 1 bit data input
R2 1 1 8 Red 2 bit data input
R3 1 1 9 Red 3 bit data input
R4 1 I 10 Red 4 bit data input
R5 1 I 11 Red 5 bit data input (MSB)
VDDI1 12 Power(3.3V)
GO I I 13 Green 0 bit data input (LSB)
Gl 1 I 14 Green 1 bit data input
G2 1 I 15 Green 2 bit data input
GND2 16 Ground
G3 1 I 17 Green 3 bit data input
G4 1 I 18 Green 4 bit data input
G5 1 1 19 Green 5 bit data input (MSB)
GND3 20 Ground
BO I 1 21 Blue 0 bit data input (LSB)
Bl 1 1 22 Blue 1 bit data input
B2 1 1 23 Blue 2 bit data input
B3 1 1 24 Blue 3 bit data input
B4 1 I 25 Blue 4 bit data input
B5 1 1 26 Blue 5 bit data input (MSB)
GND4 27 Ground
OE 0] 28 Gate Output Enable
CPV 0 29 Clock Pulse(vertical)
VDD2 30 Power(3.3V)
STV 0] 31 Start Pulse (vertical)
STH 0] 32 Start Pulse (horizontal)




PIN DIRECTION PIN # FUNCTION AND APPLICATION
REV 0 33 Polarity Signal
REVB 0O 34 Polarity Signal
TP 0 35 Data Load Signal
GND5 36 Ground
R5 0 37 Red 5 bit data output (MSB)
R4 (0) 38 Red 4 bit data output
R3 0 39 Red 3 bit data output
R2 0] 40 Red 2 bit data output
R1 (0) 41 Red 1 bit data output
RO (0) 42 Red 0 bit data output (LSB)
VDD3 43 Power(3.3V)
G5 0 44 Green 5 bit data output (MSB)
G4 O 45 Green 4 bit data output
G3 0 46 Green 3 bit data output
G2 0 47 Green 2 bit data output
GND6 48 Ground
Gl O 49 Green 1 bit data output
GO 0 50 Green 0 bit data output (LSB)
GND7 51 Ground
B5 0 52 Blue 5 bit data output (MSB)
B4 (0) 53 Blue4 bit data output
B3 O 54 Blue 3 bit data output
B2 0 55 Blue 2 bit data output
Bl 0 56 Blue 1 bit data output
BO 0 57 Blue 0 bit data output (LSB)
VDD4 58 Power(3.3V)
HCLK 0 59 Clock Pulse (horizontal)
CPV SEL 1 60 CPV SEL Should be low.(ground)
MODE_SEL I 61 DE/Sync mode select
“1” DE mode  “0” Sync mode
RE SEL I 62 Resolution select
“1” 240X320 “0” 320X240
RST I 63 Reset
TEST 1 64 TEST
4. Absolute Maximum Rating
Characteristics Symbol Ratings Unit
DC Supply Voltage Voo -0.3 to +4.6 \Y
DC Input Voltage Vi -0.3 to V,p+0.3 \Y
DC Input Current Iy +10 mA
Storage Temperature Tsrg -40 to 125 °C
5. Recommended Operating Conditions
Characterisitics Symbol Ratings Unit
DC Supply Voltage Voo 2.71t03.6 \Y
Operating Temperature T, 0to 70 °C

6. Electrical Characteristics




1) DC ELECTRICAL CHARATERISTICS (V;,p=3.3£10%(V), T,=0 to 70° C)

Characteristics Symbol Test Condition Min Typ Max | Unit
Input High Current -10 10
- Iy Vin=Vop Normal uA
Input with pull-down 10 200
Input Low Current -10 10
- I, Vin=Vsgs Normal uA
Input with pull-up -200 -10
Input High Voltage Vi CMOS 0.7Vpp A"
Input Low Voltage Vi CMOS 03V | V
. ImA buffer, [o;=-1mA 2.4 - -
Output High Voltage Vou 2mA buffer, I,,=-2mA 24 ) ) A%
1mA buffer, I;;= 1mA - - 0.4
Output Low Voltage Vo 2mA buffer, I,;= 2mA - - 0.4 M
® HCLK : 2mA buffer, Others : ImA buffer
® Output Load : HCLK : 45pF, Others : 35pF
2) AC ELECTRICAL CHARACTERISTICS
Signal Item Condition Symbol | Min. | Typ. | Max. | Unit
Frequency Dual scan In 1/T¢ - 5.0 15 | Mhz
MCLK High level width - Ty 3 - - ns
Low level width - T 3 - - ns
Setup time - Tpg 3 - - ns
INPUT DATA Hold time - Ty 3 - - ns
Setup time - T 3 - - ns
DEI Hold time - Ten 3 - - ns
i TC
B TCH TCL
-« p e
MCLK 0.7VDD O.7VDD\\
\O.3VDD 0.3VDD
P TDS TDH
INPUT { 0.7vDD 0.7VDD
DATA \ 0-3vDD 0.3vDD

DE

0.7vDD

3) INPUT TIMING SPEC

Tes Te

0.7vDD




Item Description Condition Min. Typ. | Max. | Unit
Ty ToraL V total line number - 327 H
FRAME Ty syncs Tv gp From sync to data | Sync mode - 4 - H
Ty para Data duration - - 320 - H
Tyt H total pixel ) 254 melk
LINE - number
Ty syncs Th we From sync to data | Sync mode - 11 - mclk
Ty para Data duration - - 240 - mclk
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7.Package
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Revision ITEM

ITEM Rev.1 Rev.0 Page

OE SEL =>CPV_SEL CPV_SEL Should be low. OE pulse width | Page 2,3
OE should be low. (Ground) | selection

Gate Clock name CPV CKV Page 2

Output buffer size HCLK : 2mA buffer HCLK : 4mA buffer Page 4
Others : 1mA buffer Others : 2mA buffer

Output Load HCLK : 45pF 75 pF Page 4
Others : 35pF

MCLK Typ. = 5.0 Mhz Typ. = 6.3 Mhz Page 4

V total line 327 350 Page 5

From Vsync to data 4 23 Page 5

H total pixel 254 300 Page 5

From Hsync to data 11 54 Page 5

Vertical timing chart Fig.1 Fig.1 Page 6

Horizontal Timing chart Fig.2 Fig.2 Page 7




