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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.

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

Line inversion mode.

- Low Power consumption.
* Applications
- 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 (D
Weight - 50 55 g (D

Note (1) Touch panel and front light unit are included.
(2) FPC is 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 Symbeol | Min. Max. Unit Note
Storage temperature Tsta -25 70 (@ (D,(5
[0 @ | v | oo
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)

P
! 60 /90%
‘I
L]
1]
n
STORAGE RANGE OPERATING RANGE

"
il
EI
il
n
]
'II
EI

-25C
. 60C/15%
i 70C/10%
S

] \ | | \ \ | I

-20 0 20 40 es(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 < 500Hz)**® 10min/Cycle, 3G,,, 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) TFT-LCD Module

1.2 Electrical Absolute Ratings

(Ta = 25 = 2°C, V,=GND=0V)

Characteristics Symbol Min. Max. Unit Note
Power supply(analog, digital) A -0.3 6.5 A% -
Power supply(gate on) Vo -0.3 44 A% -
Power supply(gate off) Vorr Vox-44 0.3 A% -
Common Voltage Vcom -1.5 5.5 \Y AC
Input voltage Vi -0.3 Vb t0.3 \Y -
(2) Front-Light Unit

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

normal operating conditions.

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

Doc . No| LTS350Q1-PD1

Rev.No

05-003-G-020408

Page

7/58

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/5950117/LTS350Q1-PD1.html

2. Optical Characteristics
The following items are measured under stable conditions. The optical characteristics should be
measured in a dark room or equivalent state with the methods shown in Note (3).

Measuring equipment: LCD-7000, BM-5A
(Ta = 25 + 2°C)

Item Symbol | Condition| Min. Typ. Max. Unit Note
4
Reflectance Ver. Rf 8 12 - % )
LCD-7000
)
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)
) - Tr+Tf - 40 45 msec
time Falling:Tf BM-5A
. Wxl1 0.30 0.32 0.34
White )
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/L Hor.| 6L + BR 80 100 - (11)
Viewing | O | Ver.| ¢ + ¢ 80 | 100 - LED-7000
CR>2 Degrees
angle F/L |Hor.| BL + BR 70 80 - (11)
On | Ver. | g1 + ¢ 70 80 - BM-35A
(12)
Crosstalk F/L On - 5 - %
BM-5A
o . (7)
Uniformity F/L On - 50 - %0
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° to the normal direction where the photodetector is positioned.
Environment condition : Ta = 25 £ 2 °C
Photodetector Field Photodetector—
LCD-7000 30 LJ Light source : Halogan lamp or D65
BM-5A 3° ° i W
0° ~3 bl O
Y
Reflected light vl
LCD-7000 : 50cm “. :" Incident light
BM-5A  :50cm | if!
TFT - LCD =.| /\ 30°
Module .
i LCD Panel
¥
The center of the screen
H/6 H/3  H/6
/;L H/3 B / A/
mmn s o
i V/6
_____ @___________@---------@.---
V/3
----- @@
V/3
----- S S
; 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
Reflectance = X 100%
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.

C/R= Gmax * Gmax : Luminance with all pixels white

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 =1000———
B max

Bmax : Maximum brightness

Bmin : Minimum brightness

Note (8) Definition of Response time : Sum of Tr ,Tf

¢
Display data  )White(TFT OFF) Black(TFT ON) White(TFT OFF) /
A —>Tr<— —> T | €<——
Optical 100?’ -
Response 90%
p
10%
0% &
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
®=0°6=0°
12 o’clock
direction
@ =90°
6 oclock Y' X
direction B =90°
¢ =90°
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C/T
YA

_ [YA - YB|

Note (12) Definition of Cross-talk level

X 100%

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

LS L WIS L W3,
B
B A

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 DVoip 3.0 33 3.6 \Y%
Analog supply voltage AVp 4.5 4.7 5.0 v
Gate On voltage Von 16 18 20 v
Gate Off voltage Vorr -13 -10 -8 A%
Common voltage V comivep) - 4.5 - Vv
Digital supply current Iovon - 0.3 1.3 mA
Analog supply current Tavop - 5.0 8.5 mA
Gate supply current Ivonvore - - 0.6 mA
Source driver (High)| Vs 0.8DVop - DV A%
Input Source driver (Low)| Vus GND - 0.2DVop V
voltage Gate driver (High) Ve 0.8 x 1.65 - DVoo v
Gate driver (Low) Vi GND - 02 x 1.65| V
White Py - (15) 25 mW

Dif;;gon Black P: - (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 = AVpp — Vorr = Von — Data

- Power Off : Data — Vox — Vor — AVpp — DVip

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

P  2line Vertical stripe pattern
3 3
R _
N\

[

[
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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 D
Lamp voltage A\ - 330 - Vrms (1)
Lamp frequency fi 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?2600 Vrms %)
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 it, 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) 1

Front-light Unit COLD(WHITE) KA\ Inverter
- \/

(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 R0.8mm 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 R0O.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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Connection with Host

5. Block Diagram

5.1 TFT-LCD Module

18bit RGB data

Data control signal

Gate control

Data voltage

A

Dvdd AVdd

Source Drive IC

Vcom

v

AVdd

DVdd

Von

Voff

respectively as shown below.

Gate Drver IC

35
240xRGBx320
TFT LCD Panel

The scanning directions are from a front view.

A: Horizontal direction

\J

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

a
? H

=

%‘ ACTIVE AREA

2

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

HOT

COLD

Lg !

¥ Frontlight 1CCFL) |

Reflector —,

CCFL—__|

Wire & Connector —

5.3 Touch Panel

LGP

Frame & Chassis

yU
Pin No. Symbol /o
<L ‘R 1 xR X Right
2 xL X Left
3 yL Y Bottom
4 yU Y Up
yL
F
P
Pin4, Pin/f,ﬁils;hnl
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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 AVop Power Supply -
2 AVip 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 VoltageO

17 Virerr Gray Scale Voltagel

18 Veer Gray Scale Voltage?2

19 Vrers Gray Scale Voltage3

20 Vrers Gray Scale Voltage4

21 Vrers Gray Scale Voltage5 2)
22 Vrers Gray Scale Voltage6

23 Ve Gray Scale Voltage7

24 Viers Gray Scale Voltage8

25 Vrer Gray Scale Voltage9

26 Vrerio Gray Scale Voltagel0

27 DV 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 B1 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 Vss Ground -
40 Veom Common Voltage 0
41 Veom Common Voltage
42 Von Power Supply (Gate ON) -
43 Vorr Power Supply (Gate OFF) -
44 Vss Ground -
45 Vss Ground -
46 CPV Vertical Shift Clock -
47 DV 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
33 VT g o
AVDD |
T 47V A T&
A 6sko ~ OND
0 } | uF
ﬂ N \\J\/_/
10 k& 51 kQ
REVB [ A 4
5 1 I I [ =vcom
VDD AD8541 b uF 56'KQ
. V—LW—W
a1
27KkQ 6809 GND
§ 36 kQ
GND
X7
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

12:kQ AVDD

2l M
10 kQ : : GND
REV[ o - =i 1
0 -1 >vG
; >:v+
12k
VED L AAA 6 4Nz
T3.3 \Y% & ourst+L—s— >VGB
* AN
30kQ % 30kQ =
ADBEAZ
b
£ T\7
0.1"uF =— §30k9 39k =— 0.1 uF
Avave
o Lo 12 kQ
\v/ v/
GND  GND
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0.1 kO
WREFN
19 kO
WVREFT
1.2 kO
VREFE
REVB ——e@ n.20 k0O
INV
WREFZ
neek
- WREF4
GND 058 fel3
VREFS
VREFG
WVREFT
VREFA
WREFS
YREF1N
VGEE
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6.2 Front-Light Unit ( Connector : BHSR-02VS-1 < JST SMO02B-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 /O 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|jO0O|O|OjO|OjJO|O]O|O]JO|O|O]|]O]|]O]JO|0O|O -
BLUE |[0|[0|O|O|O|JO]O]O|O]O]JO|O 1|1 |[1][1]1]1 -
GREEN |O|(O|O|O|O]O|1|[1]1|[1[1]1]0]0|JO0O]O]O]O -
BASIC| CYAN ojojojojojoj1{1 (111111111 1]1 -
COLOR| RED 1/1]1]1|1]1]0|0]|0O]JO|jO]|O|O]O]O|O]O]O -
MAGENTA 1 (1|1 ]1]1]1[0[0]0|0]|]O|O|[1T]1]|1]1]1]|1 -
YELLOW |1 |1 ]|1{1]1[1|1]1]1]1|1|]1]0]0]0|0|0]0 -
WHITE [ 1 ({1 [1 ({11 (1 {1111 [1][1{1][1]1[1T]1]1 -
BLACK |[0|O0O|O|O|O]O|O]|O|O|O]JO|O]|O|jO|0O0]0O]O]O RO
DARK 1/,0/{0{0]0|0j0]|]0O]|]0O0]JO|O0O]O0O]|0O0]0O]J0O|0]0]O R1
GRAY i oj17/,0(0j]0j0|0|0]0O|0O]JO|O|0O]0O|0O]JO|O]|O0 R2
SCALE S A T N N S N N I I S A A A (PO
OF SN
RED | 1/0(1{1]1/1{0]0]|]0]J]0|0]0|]0|]0]J]0|0]0]O0 R61
LIGHT |O 1| 1(1]|1]1|0]O0Oj0O|OfO]|OfO|0O|O|0|O|O R62
RED 1{1[}1{1}j1(1{0}j0j0j0|0}]0O|0]O]JO|[0O]O0]O R63
BLACK ([0 |0|O|O]|O|O|O]|]O|O|O|O|O]|O|JO]|O]O]|O]O GO
DARK |0 jo0jOjO]O]O|1]|]0O]|O]|O|O|O|O|O|O]O]O]O G1
GRAY 1 ojofojojojojofj1j0j0j0f0j0j0|0O]jJO|O]|O G2
SCALE 0 A S N I S N I B N S A A S oo
OF SN
GREEN | ojofojojojo|1({o0j{1{1y1(1(0]0|0|J0|0|0O0 G61
LIGHT ojofojojojo|jof1j{1j1y1(1y0j0|0|j0|0f}O0 G62
GREEN |O|(O|OJO]O]O|1[1]1[1][1]1]0[0/0]|0]O]O G63
BLACK |[0|0|O|O]|O|O]|O]JO|O]|O|JO|O]|O|JO]O]O]|O]O BO
DARK |(0j0jOjO|O]O|O|O]|O]|O|O|O|1]O]|O]O]O]O B1
GRAY 1 ojofjojojojojojo0jojojojojoj1j0j0|0{a0 B2
SCALE S0 N N N N S S S A N N A T (VO
OF Sl e e e e e e
BLUE ! 0|0 0|0 0 1T10(1]1]1]1 B61
LIGHT oO|1(1[(1]1]1 B62
BLUE ojofo0jojojojfojojojojof{oj{1j{1j1(1i1]1 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
% R5,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. Unit
HCLK frequency 1/tucix - 5.0 MHz
HCLK pulse low width twLi 0.5thcix - -
HCLK pulse high width twi 0.5tucix - -
STH setup time tsTi 15 - ns
STH hold time thpi 15 - ns
TP setup time tsa 15 - ns
TP hold time thp2 15 - ns
INV setup time tsrs 15 - ns
INV hold time tips 15 - ns
STV setup time tsrs 100 - ns
STV hold time tiips 300 - ns
CPV cycle tepv 2 - Us
CPV pulse low width twro 500 - ns
CPV pulse high width twia 500 - ns
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7.2 Timing Diagrams of Interface Signal
Vsync B 4
oo 4o el DATA 320H 3H
Fo: [TTTTTTY BERRERE
12 3 4 319 320
DE T e
STV L]
PV I U rT o
v I T S O A
REV JH S o e e
Vsync toggle
REVB O I
Vertical Timing Chart
({
Hoyne w7 L
<L Tk 240nclk Smelk
4melk
DE
HCLK UL (I I 6 L
Data Input OEX3D
STH ,_
Data Outpt o@D
R sk —
3mcelk
15melk .
CPV >
NV
REVB
REVB toggle
Horizontal Timing Chart
Note (1) Vsyne, 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-PDI1 |Rev.No

05-003-G-020408

Page

30/58

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/5950117/LTS350Q1-PD1.html

ww:un WwasAg a|Buy pJE "PIT° 0D S{uU3U0dWO]) O1UO0J}O3|F D} IYSNS|Dp Q AUDdwWo) s}U3UOdWO]) WO}SN) }IUM SSaulsng sjuUauodwo]) |D3IUDYI3WOJ}33|] jwmmmmwwommﬁomﬁommmmmmwm

1002 Se +20 | 1002 %2 190 E .
( ¥) O0VSZYIO9-NWI-TGT fon sumoug 540> [ojouo y [ojamroy] L gy, S018 2Ub 4O 3pIS BU} O 400 Odd S0y }d33X3
O0VSCVYTO9MNNT | "oN +4dpd po}jo0Ug| PaXIay) CEELFIN UMDJ(J |paublsSa(|2[Dbog UMD ULSIM O 11D Sudo s 18D HONOE $USIDESUDAY N0 SHON
|[2upd yono| juaJDdsSUDJ| awoN 100292 1905100 0yug | praow w| P09 HINIILD SSOION 3357INS A [oNpUOD
ONNSWYS  |iauwoismy UO 140914193085 [ nuoug 1002 'S¢ " 1 00|e+0a" 0453 e ——
S JDWIY $53204d “1b 3Z1G 3 |DIJ3}Dp "ON 9pPO0J JO0 Wa}] TWAg \9)[ \Od o O
; . of ¢ h
9dAy JD3|D| — 81°0=1 W] 1} Ja}sak|od pJpog L 1NJ3JIo Wll4 T Wm va, wc w
— / 0=} sspn|g| pJdbog | |Nn3J|2 sSso0|g c o las SAlsaypy 2 M
N x o x a
— - anlsaypy | € - & PJoog J1m9d10 W14
J3AD| BUILU|Jd| 8dAl gds/uS-nD| — | e w1 Js1S8k|0g udaliod 319Ix3|4 | ¥ O Wyl Buiddojuley
~
= UJsf}nd 9|qixa|4
XLz a0 100z (1 000 [0 MSLATRUOTE99S
JD3k U01}0npodd . >
WM ypuow vorjanposg S O o
0 1] 1+6° 11 S 5
Q. —H
L 2oy S
330ds J3JI0JDYI 3UO MO |y S10%5°S MH - Jw .
] coFl StosE=EX1424ld o< -3
B g —@Q
U0113npodd S10¥G9 0-¥ o 3
(ex) YoT-181[T)
“ON 8uUlT] M
o I~
(@A) L] A A S 50
7 W0JBOTp J1n041) poyyaw Bul{pIIpul 3P07 340( UOI}ONPOY U | o | XouE
. . . — N g
Begsb 17 LyBlam [oanpodd
(-dAy)ae 3zD0H A0U3JpdsuDJ} [S31S1J3}30UDYD \Glu/ \Glu/ N mﬁ
oy {DIpOY BI9ISIA [Do1dA})geg | HUBLIIoiol 1021490 ol o A wl™
( ) 1-01 01 5| S | A 3
BVEY 'L¥2V ' 'QVIV:A (paJnsoau ag of spus al g 4| © 2
BYOV 'SYPY'EVIVIX  yj0q 9y} 0 sjujod dyl) ol 2 - 2 ’
*9601 | 0A Tulw ¥ 09 tA 01104 - <l a
Ajddo 3y} 4o an|pbA 3y} Ag yjBus| Buldnspau “ulw . |pljuajod S} mur o, 3301
A}1dD3UlT] 2y} Ul spul3 yjoqg 3yy o |Dljusjod : 255X SA1L03443 o - o] = 898
314}93[3 3yl JO 3N|DA 3yl PapIAIp 360]U33Jd3d W = aﬂ 4b3J4 9y} uo
8Y-EV'/V-2Y 'QV-1V:SIXD & . Lw HM M Cmﬁ,uoijww@
BY-9OV'SV-HY'EV-IVISIXD X 3U|| BU|JNSDap 0@y, o Je % __U0149npOJgd
(BY'LY'QY:SIXD A ' BY'GV'EV:SIXD X) © |08 @J £s PUD AJOU W
Sjulod BUIPUZ J0 36D4|0AIAT i I =
(EV'aV ' TViSIXD L' QY pY IViSIXD X) = I
S}jUl0d BUI4JDIS JO 36D} OAIAS al 3 ° &
Taul | c ® a >
BulJnsDawW Yopa 3y} UO 36D} |OA P3IJNSDaW PuD —| = S @«
96D} |OA |D3P! 3y} U33M|3Q 33U3J3JJIP 3y} AV XOWK Gl F w Q m >
AS - A3 ¢ oA I " N
001 X g =(2)A}1J03u17 A} 1dpaul ol g
(Poyjaw BUlunsDIR) | ~XPWX ST F: X -6 W\ ~
(vO9E: |po1dAY)
Wil4: ~ :
[RIERUN QONN. BO8T  Apounysisad S91151431 204007 w u g
(0O7E: 021 dhy) e 91442913 Wy v y16U3| BulJNSDAW AL 1JD3UIT
SSDIgIX |80E9 ~vB0OG]T X 1-6 6 N BN Tw.mu - = : - 6
sy Joway Uo1f0o1 J199dg SWa [ (09JD 32UDJNSSD 3} DA| V)
(857%) r9 S 85"
*s2d Q0Z 29 | |DYS 3SDO BUIXoDd Jad A4 | }UDND PJ3PUD}S 3y| U0 }D3| J123ds BU|>IDd (Uo1§D|NSU] JUaJodsuod) Jo AJopunog)
“SW3 ! Buimojjo) Yy (80°€) [4SAVAS B8O '€E
40J 1d30x3 jonplAlpul 3dAL O9NWI J0J Q0YSCYIO9NWI-1GT U01}DO11199dS 0f [03[qng (uolDjNsuUl U3J6 Jo Adopunog)
coioufﬁ.umam (85°2) ¥9°859 B8S'¢C
€078 €9
\V4 C N
A)Y
« m O mwookzjm 3A1}DJ9d0 Ay} mc.,wwmu
N —areraTer
p3%33y]| psubig uorsiasy 2i0d uAg | D19 J3uwo]

O0VSEV109-MW3-T1ST1-HINOL- 1

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5950117/LTS350Q1-PD1.html

9. FPC Outline Dimension
62.68%+0.15
| 54.8620.1 |
4.55 13.27
FPC 6.9
16.33%£0.1 17.88£0.1 20.75%+0.1 -
25.71£0.25
*TOP VIEW
. PAD's on the Bottom.
v circle 1.5
A Oval i
1.5X2.5 %
| 14.68 14.68 .
| 25.5+0.07
31.940.25/ ' ) e .
| Il | sz
i\ no.1 no.25 no.26 no.50
............................................................................................. Cross-sectional view
J\
A\ A
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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

@

Packing—-box
Label-safety *Contains 5
Packing-case
S
< —
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
|| exTr™
DEVICE : LTS350Q1-PD1
40.0 TYPE
QUANTTY : 40 PCS
Y R R CASE ID
< 80.0
CASE ID : V 00 00 00001
| | Serial No.(00001-99999)
Week
Year
Device
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12. General Precautions

12.1 Handling

and back-light unit.

soft cloth.

chemical reaction.

(d) Wipe off water droplets or oil immediately.
time, Staining and discoloration may occur.

(e) If the surface of the polarizer

(j) Do not disassemble the module.

is dirty,

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

(g) If the liquid crystal material leaks from the panel,
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

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

If you leave the droplets for

(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

In

(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.

a long

clean it using some absorbent cotton or

it should be kept away

to the CMOS Gate Array IC.

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

(1) Pins of I/F connector shall not be touched directly with bare hands.

(k) Protection film for polarizer on the module shall be slowly peeled off just before use
so that the electrostatic charge can be minimized.
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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.

(c) 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
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Appendix 2
Touch Panel Specifications
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Standard No. (R)
Classification Praduct specification for information Gtjz
"I VY vy vy7yvy{ 151-EMU-601A2SA00
9-1
Item b2 Spedification 7 Remarks
1.Productname Transparent touch panel EMUG01A2SA
CadeNo »i%”
a. ' z..7
2.Scpe This spedification applies to EMUG601A2 analog type pen or
&;c finger nput transparent buch panels.(Those menitoned n
the individual specification shall begiven priority.)
\w 7{xz EMUG601A2 ¢xf »i%”
t&; b {¢VYVzx 7{tGL oK WX Z
\ ‘o&; b £
3.Application The products ale film / glass type transparent touch panels
;M used & the inputdevicesfor generaelectric appliancesand
OA equipment
\wa..xz Y?2>a..t ] OA ; +w q‘o ;
b o » &% pK {
4. Manufactuer Administration, Sdes and Engineaing:
a 1 Eledromedianical Components Division.
Matsushta Eledronic Components Co., Ltd.
Address:106, Gaza Kadoma, Kadoma City, Osalka Pef.
Manufaduring:
Eledrometanical Components Division.
Matsushta Eledronic Components Co., Ltd.or
Qingdao Matsushita Eledronic Componens
¢Free TradeZone £Co., Ltd.
Address:106, Gaza Kadoma, Kadonm City, Osala Pef.ar
- ftha¢ha-k | 8; 18 1 1
g f<? ¢ £
t 0 GU. ¢G~ 1006 5
z f<? ¢ f£ex
haf<? L¢-k £ vqg
t o GU. ¢G*~ 1006 § ¢x
- ftha¢ha-k | 8; 18+ 1 1
5-1 Operating -10 © 60 2000RH 90%RH
Temperdure and yy'z 40~ 60"x 0E&SU 4090 RH p <
humidity Except for dew gathering.
; 9EScC YYA—-x X {
5-2 Sorage -20© 70~ 20%0RH 90%RH
Temperdure and yy'z 40~ 70°x 0E&SU 4090 RH p <
humidity vyyy 60~ 70 x 240h <
- 9ESc yExceptfor dew gathering.
vy ''A—x X/{
6.Shape ard As specified in individual drawings
dimensons X S t {
z GO
7.Ratng DC Vmax }
o vye Viyp. £
8.Mechanical charaderistics
i S 0
8-1 Operation force 0.8N or less (Tip RO8mm polyacdal pen y or y Tip
~ R3.75mm,hardness 10 ~ to 20 ~, dlicone rubber
operdion.)
0.8N <¢ z RO8mMmM o » hxz =z
R3.75nrm z s 10" 20"z # f{l N
8-2 Impact resigsance |No danagewhen 9mm geelbdl is dropped onhe surface
1:80Q from 0.3m teight at 1 time.
9w O3mw ~T sX<”~do sV g {
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Standard No. (R)

Classification Praduct specification for information Gtjz
“J{° VY YV vvTyy{ 151-EMU-601A2SA00
9-2
Item b2 Spedification 7 Remarks
8-3 Satic load After 45N load is applied to the center area (2500mm ) of
resistance the transparent touch panel, the requirements in8-1 and 9
11Y0SS shall be satisfied.

2500mm
b \ag{

Aluminum yplate,
t=1Imm,50mm - 50mm

%W%/Silicone yrubber B

t=1mm,50mm - 50mm

W~
zH 9 <

» ¢ %

z 8-1

45N wyop 30scC
0oh

X

y2mm 3mm

J—TTP
: : Surface ygauge : :
y k
8-4 Sufacehardness H or over.(JIS K5400, Pressire 1IN,45 ")
1 s H “{@ISK5400 j , 'y 1IN45 ")

Nesatien

8-5 Flexible pattern
heat sal peding
strength

8

§S

0.15Nmm(peding upward by 90 "~.)
0.15Nmm( "Mt 90 " #m)

P

8-6 Flexible pattern
bending resistance
r'Q

Bending 3 tmesor more by bending radstR1 mm.
Therequirements in 9-1 shall besatisfied.

‘R RImmp “s: 3 s “{
H9-1 < b \g{

8-7 Flexible pattern

20times & least. The requirementsin 9-1 shall be satisfied.

depend on the|

inseat/pull out Typeof connector : Japan Mtex numbker of keys.
redstance 5597- CPB(1.25mm pitch)
HHHQ 5203- 10(1.0nm pitch)
(Insert/pull-out conditions)
Onetest cycle: Connecbr unlock Flexible pattern inset
Connecor lock Connectr unlock Flexible pattern pull-
out Conneabr lock
20 s “{H 91 <« b \g{ x" it {
fl «» = o«
5597- CPB(1.25mm pitch)
52030- 10(1.0mm pitch)
( H E)
i
i ja 1 sgb {
8-8 Vibration In operdion : No faulty operdion when sveep vbration of
redstance(produgt |2m/€,10Hz 55Hz (1min) is given for 30min each in the
1 Q0 (a..) direcionsof X, Y, Z.
Not in operation : The requirements in 8-1 ard 9 shall be
saitisfied after sweep vibration of 20m's?,10Hz 55Hz(1min)
is given for 30min eacm the direcionsof X, Y, Z.
2 2m/s® z10Hz 55Hz * 8 1min w X,Y,Z
w-Mtt 30mn )Qo z; "~ ‘sM\qg{
A 20m/'s? z10Hz 55Hz *8 1min w z
XYZ w-Mtt 30min )Qh zH 81 =zH 9 <
b \g{
8-9 Package drop No damage to the product.
A X< (1 corner edge? ridges 4 surfaces drop from 05m height:
0.65m br the battom)
a..t sV\qg{
(11z2 z4 z05mx<z'" x  0.66m X<)
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Standard No. (R1)
Classification Praduct specification for information Gtjz
“J{° VY YV vvTyy{ 151-EMU-601A2SA00
9-3
Item L | Spedification 7 Remarks
9.Electric characteistics
?>$ 0
9-1 Teminal As spedified in individual drawings.
resistance z - x $ t {
9-2 Linearity As specified in individual drawings.
¢0 x $ t {
9-3 Bauncing 10msor lessat ON; 10ns a lessat OFF.
¢ o o< Tip R375mm hardness 10 ~ 20 " ,silicone rubbea 4.5N
operation : 400mmis.
ON 10ms <z OFF 10nms < {
z R375mm s 10~ 20"+ 1l 45N ~:7
d s 400mm/B
Subect
N | -
: . Boundng measurement
77,7T_:0 ; R
9-4 Insuation 20 M or over (D@5V)
resistance 20 M - (DC25V)
100Optical chaactristics
«1$ 0
10-1Light transparency|As specified in individual drawings.
«¢ ap X § t {
10-2 Newton’s ring No remarkable Newi’'sring in practcal wse.
~ Visual inspection shall be done ata dstanceof 0.3m }
between eyes ard a poduct at an amles of 60 ~ to the|
suface of the product under a celing fluorescent light
(40W,ratural cdor).
;7 JwK TE 7 <wsV\qg{
1V, «n ¢40W z £ ; Yz Lga.w m 0.3m
KZza. tO‘o 60 "wilSpk, U* {
11 Rdiability
TQ
11-1 Humidity The requirements in 8-1, 9and 10 shall be sdisfied after |[Exceptfor dew
resistance exposing at 60 *, 90%RH for 240h(after dehumidifying in |gathering
1EQ the chambe (60 ©~ and 50%RH max.)) and at normal
temperature and humidity for 24h
60290 RH w ”t 240h L z 60 2z50 RH <w| 2z A—«
ESp " E‘'oT z 9 Gt Z Yo 24h 1. “z
H8-1 =zH 9 zH 10 < b \&E
112 Heat resistance |The requirements in 8-1, 9 ard 10 shall be s&isfied after
1 0 exposing at 70 ~ for 240h and at normal temperature ard
humidity for 24 h.
70 ¥ z240h L z 9 Gt 24h . zH 81 zH
9 =z# 10 < b \Ngf{
11-3 Cdd resistance  |The requirements in 8-1, 9 ard 10 shall be saisfied after|Exceptfor dew
1 Q exposng & -40 - for 240h and at normal temperature ard|gahering
humidity for 24h
-40 ~ z240h L z 9 Et 24h . * zH81 zH|Z A—«
9 zH 10 < b \g({
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Standard No. (R1)

Classification Praduct specification for information Gtjz
“J{° VY YV vvTyy{ 151 EMU-601A2SA00
94
Item b2 Spedification 7 Remarks
114 Thermal shock The requirements in 8-1, 9 ard 10 shall be saisfied after|Exceptfor dew
: 8 exposng under e condtions of -10 ~(1h) 60 ~(1h) by 20|gathering

cycles (taking out at 60 “) and at normal temperature ard

humidity for 24h

-10 " ¢1h£260~¢1hsf 1 - « g'h E~-t 20 | z A—«
« L z 9 &t 24h 1. ‘'z H81 =zH9 =z H

10 <« b \agf{

11-5 Hitting durability |One million times minimum.
"d1gQ The requirements in 9 shall be saisfied.
The aurface shall be free from danage.
(Test conditions)
Hittingpad : Tip R3.75mm
Hardness10 ~ to20 .
Sili cone rubber.
Load 1 2.45N
Hitting spead : Twice/s.
Electricload :None
100 *s “{H 9 < b \agf{
'9UmMTsM\ g {

¢..g Ef rd”¢ T 1z R375mm
S10° 20"+ 1l

Y 0:2.45N
rd s 2 sls
?> Y is

11-6 Pen sliding 300000 times minimum.

durability The requirements in 9 shall be satisfied.

F 190 The surface dhall be free from danage.

(Test conditions)
diding pen :Tip RO.8mm
Polyacetal pen
Load :2.45N
Jiding speed:60mmnvs
Electricload :None
30 “s “{H 9 < b \gf{
"JUmMTsM\ g {
¢..g ELF : z RO.8mm - »
Y 0:2.45N
F S :60mnis
?> Y s’

12 Appeararcelimit standard

vS, J
12-1 Scpe This standard gpplies to the view aedinsde oftransparent insulation). For the|
&;c areaoutside the view aeg it shall be regaded accepable provided hat thereis

no posibility of causing influencesto the performace. However,the Item 12-4
Chip and Grack applies to the whok pat of the product
\w, jxz“E ~ ” ( L T¥Y w” Yt&a; b |
TE - tmMoxzQ tGVX%Li&, t bD QwsMv ..db
{Y'z 124 =7 tmMoxa..9.t&;b {
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Standard No. (R3)

Classification Praduct specification for information Gtji
“J{° VY YV vvTyy{ 151 EMU-601A2SA00
9-5
Item b2 Spedfication 7 Judgment Q "0
122 Dot-like foreign  |A:d 0.1 A: Ignored
matter B:0.1 »d 0.2 B: 2 yor less
e C:0.2»d %0.3 C: 1 yor less
D:d ..0.3 d(mm): average diameer D: Zero
=(Long dia. + short dia.)/2
Ad %0.1 A,
B:0.1 »d 0.2 B2 x <
C:0.2»d %03 Clx <
D:d ..0.3 d(mm): =( -y )2 [D:0 x
12-3 Linear foreign AL » .0 and W »00 A: Ignored
matter B:2.0%xL or 0.02%W B: Zero
¢ e L(mm) : overall length, W(mm): width
AL »2.0 Tm W »0.02 A,
B:2.0%! ¢x 002&W B:0 x
L(mm): 1 z W(mm):
124 Chp and crack (1) Chip reaching bottom glass pattern Y 1mm
=zq." < n 7% tTT =7 Y &1mm gb {
(2)Generachip
X: width direction toridge line.Y: length direcion toridge line.
Z: thickness drection to ridge line. t: battom glass thickness.
‘=7
X x 2a¢¢ct0 "Mt X(mm) Y(mm) A
Y x 2¢¢t0Y Mt % 3.0 3.0 %2/3t
Z x 3¢et0'X Mt
t x<m
/
(3)Corner chp
t: botom glasghickness X(mm) Y(mm) Zz
1 - =z % 3.0 %3.0 %2/3t
t x<m
1
/
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Standard No. (R)

Classification Praduct specification for information Gtjz
“J{° VY YV vvTyy{ 151-EMU-601A2SA00
9-6
Item L Spedfication 7 | Judgment 9 "0
124 Chip and crack |(4)Bad crack (possbly expanding) All shall be rejected.
=zZq.~ QwK . 7 { To0” ab {
125 Scatch A:L<3ard W »0.05 A: Ignored
'q B: 3 &L or 0.05 &W B: Zero
L(mm): overall lendt  W(mm): width
AL<3 Tm W »0.05 A,
B:3%L ¢x 0.05%W B:0 x
L(mm): ¢  W(mm):
126 Fisheye AD %0.2 A: Ignored
' z>P B:0.2 »D %04 B: 2 a less
C.D.0.4 D(mm): average diameer C: Zego
=(Long dia. + short dia.)/2
AD %0.2 A,
B:0.2 »D %04 B2 x <
C.D.0.4 D(mm): =( -y )2 |C0 x
127 Sain Not excessive
Upper eéctrode $ack | ghul\g
Film break
z " ?°f
W
128 Others This spedfication is cansidered asbasic on transparent touch panels, but details
fw are aubjectto discusson upon ndividud customer regirement

TpwEk; , gb UzY[ \ah gx M “b {

13.Preautions for use
S we

In order b prevent accidentl use and performace de¢rioration, please keepthe|
following precationsand inhibited ponts.

] ;tMYoxz” 9~ Q ..=sw w> >wh =z
" tmMow] g—>" wk S&M Y Db {

<tG' b«

13-1 Cauions for

staage in a state of pakage with cae notto expo® the producs to the drectsunlight or
-t b « ~ stresses.

- x 7{t> h9€S”"pza.t @ «z CQsM O A

6w lo< "M{

Store he producs at the emperaure and humidity mentonedin the specfification

132 Cauions for

Checkthe vertcal direcion before unpaking.

{Mt b «

unpaking <Mt < ‘o ‘o< M {
t b « 7
13-3 Cauions for Transparency is an important factor for the transparent touch panel. So, please
handling wea clean finger scks gloves and mask to protect the producs from

fingerprint or gain, and dso hold the porton oustide the view aea wher
handling the panel
» % X QUOASs;
"£YsM 0zZ sf-¢g«z >
los {M<""M{
The ghss edgesare not chamfered. So, use finger scks or gloves to avoid
injuriesby sharp edgesvhen hadling the panel.

gsloM bwpza..tf =z U
«s £; Yz E -

< X ~ oS d { bs UK bwpf-¢« >
c ;w'z {MtxF ]« <"M{
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Standard No. (R)
Classification Praduct specification for information Gtjz
“J{° VY vY vyvy7Tyy{ 151 EMU-601A2SA00
9-7
Item b2 Spedification 7
tInhibition %

~Do not handle the transparent touch panel by holding the flexible patern
portion in order to assue the reliability .
~Do not put one producbn the oher. It may otherwise caise the productto be

scraftched.
~Do not put a heawy, hard or sharp object on the transparent touch panel.
tT—>7 %
~ TQ<-wh e &% w &'#% “» ,1lo { s
Mp<”™M{
~a.t'YT mZ “ UK h zOv Vx'sMp<”"M({
~ » ¢ % w tO e Mez bsce TsMp<"M({
134 Cauions for Do not give excessive strain to the transparent touch panel.
instaling and »o & t gsE ) OQsM Ot ‘o<”~"M{
assenbling Flexible patern cabe isconnectd D the body by hed-sed (thermd pressire)
z°q w« method. Sq do not apply excessive forces to the flexible pattern.
» o % w &' “» x yit A¢”™ oM bw
pz &'+% “» it gs UC sM Ot ‘Yo<"™"M{

In order notto apply load on te display, provide aclearance of & leag 0.3mm
between buch panel and display.

»o &% q 3w xOv » & ~ wh
Yz ' ¢E 03mm O0.7mm £ Z ot *o” Lt
YSTT sM7t "Z \gqU.+ ‘Mpb{

Pressng the lounday area(around A of the ketch shown below) of adhesve|
and transparentresst may cause faulty operaion.

Sa design its structure impossble to press the area around A by using a ase
etc. Particularly the aeaB shall be free from lurr, etc.

It is recommendedtprovide a buffer maarial at clealance C.

ELN e TWY¥ ¢<S A z E -~ £ 1N Q g
b “ UK bwpz ' C t ¢P Z s ‘o A ¢
E - z N £ 170 \gwZRsM~ t‘*o<”""M{
t B tx swsM Ot ‘o< "M/{
¢z > zU N~ P sM Ot -<~"M{
Case > A Trarsparen electrode 2"
—
s I\lk %Film%

m Z_]
b — T

R
/ A\ ~
/ \
Adhesive €£N  Trarsparen resst E

Respecive transparent electrodesfor film and glassdo notperform pétern
etching. Therefore, design the construction not to touch conductive material on

Glass =

the end p&t D.
t| = w 2% » 7¢% <~ oM d wpzz D
t ?2QP U»¢&%'sM O —-‘o<”"M{
tInhibition #
To avoid giving strain to Film, do not bond the upper Film board to the caseor
the huffer.
tT—>7 %
w @& Z h , Xg>» ¢ x> t £7 h

cPsw £ ‘sMp<”™M{
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Standard No. (R)
Classification Praduct specification for information Gtjz
“J{° VY vY vyvy7Tyy{ 151 EMU-601A2SA00
9-8
Item b2 Spedification 7

In case of the transparent touch panel is provided wih an air groove,please
desgn the surrounding gructure notto store any liquid nor any fine patides.
»o%” t > Z oK gxz\w  t e .U
sM > T ogto<”tM{
Wipe off the stain on the transparent touch panel by using sdt doth moistened
with ethanadl. Takecare not to allow ethanal to scak into the joint of upper Film
and bottom glass It may otherwise cause peeing or defedtve opgeraion.

»e%” wil w Xz-»° ' dhJ TM“sp V
lo<” "M{ Y'Yz »° U ot 7 od t Y o\ b
g#U z ~7 wj..gs bwpl« <"M{
tInhibition #

Do notuse any organic lventor deergentother than ethanol.
t—>"7 %

Z» w ; 9N Nx ; ‘sMp<”™M{

The cornersof the ransparenttouch panel are notchamfered and are sharp-
edged.When po#tioning and fixing the transparent touch panel on the cae,
provide a R part onthe corner othe cae so asnotto apply load onthe corner g
the transparent touch panel.

» ¢ % wil 7 X ~ oS ¢ bs UK bw
Pz » ¢ % > P > z{ ° gx<Sw Ot >
wfl 7 tf Z s ‘o » o % wifl 7 t YUTT
sM Ot ‘o<”"M{
_I—R
<—Case >
=JT—+— Transparent touch panel
» & %
135 Cauions for Operde it with a polyacetal pen (tp RO.8mm or over) or ainger without
operdion applying excesive load.
MW T ~x z RO8mm “w - » z¢xfp Mz gsYO TZ
sMp<”™M{
tInhibition #

Do not operae it with a thing excepta poyacetal pen (tp R0O.8mm orless or 4
finger, epecally those with hard or dharp tips such asa bdl point pen or
mechanical pendil.
t—>"
“G z RO8BmMmM «w o » z¢xf wez t z
siw sw zw Mcee zw bs wp " 'sMp<”"M{
The input postion ma be fluctuated a little through bng-time u. It is
desrable to provide azero-aljusmentfuncion by usng a crcuit and software.
1 ;° qz Uc \gqUK b{s“t|, ~¢£
pw 4y ; ZoMhiX OtS&MMh' b{
Use ehanol toremove &ain from the touch panel surfece. If ehanol soaks into
the joint of upper film and batom dass, it may cawse peding and defectivel

operdion.
» % fl w sw tmMoxz~-»° $p V lo<”
M{ YYz-»° U < 7 od t Y\ bg#U =z
T wj..gs bwpl« <"M{
tInhibition #

Do not use allkaline detrgent including ghss cleaner, maiture removse
(toluene),benzine or oher oganic slvents.

t—>"7 %
Z» w ; 9Nx ; ‘sMp<”"M{
¢ « T sw N Nz " 'E CEsbd
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Standard No. (R)
Classification Praduct specification for information Gtjz
I VY vy vvy7yvy{ 151 EMU-601A2SA00
99
Item b2 Spedification 7
13-6 Application notes| Use for st
for circuit condiion Although full care s taken to ensure productqudity, failure modessuch as
s Et b « degradabn, short circuits, or open circug mightbe causd.

Therefore,to desgn aproductset, study the &fects of any single failure ofthe
panelin advance ad consder fal-sde desgnto secure he safety of the system
e W] ; tKhlo{

pa.w.. tx“"91T mX‘'oS bUz uz#, ,srw “g‘o

Q .=z%2 " zf sUC\b “ UK b {

*‘hUloe; " w —-tM'oxz ..WO ,t0Ye e "gtorOs

T? “tt]U|IMhivzt ~ g'o 9 $ h £ ~. -

W G t Mz JQw<—- S&M' Db {
13-7 Other cauions Plea® note that dew gahering in the palel due b alrupt temperdure or
fw w«a 7 humidity change, etc. may cause detrioration of the performace.

Xx9s9ES!=st ” " WwWA—-C\xQ .=wj..gs bp

F Jl« <"M{
The glssof transparenttouch panels may breek due b a set’s drop or overbad
on the panels. (It is diffi cult to avoid the lreak by nature.) Besides,the kroken
glassmay cause injuries Therefore,take care notto bre& the ghssof
transparent buch panels when hadling the st, and add the following notes to
the productoperaion manud and the producitself to avoid injuriesby the
broken gbss
1)When handling the product, takecare not to break the transparent touch
panel.
2)In case the rransparent uch panelis broken, do notouch the panel bare-
handed b preventinjuries and contct a service cener immedately.

e TwWwX<z » ¢ %" waYOst » % w
UC\b “ UK Db{c¢\ StwY\gx pb{f
hz\w’® h=n t loxf X“ UK b {

Hloz » % w B U” sM 0Ot {Mt« ‘oMhiXqg

g tz  hx t xf YsM OtH a.w {M {ga..
.E<G” 0w/ fl S&MY b{

£ »eo &~ U” sM Ot {loXi”M{
£ » & U h gzxf b “ UK h za..t P
czH - 7 « » "TWro< " M"M{
14. Handling of produdt This specffication shall guaantee he quality of the panelalone.For actual use,
specification for be sure to check ard evaluate the product se with the panel installed in your
information equipment
T{w {M 7T{xzo.pwW.. - b wpb{] ;tM‘oxz a..
t "Z” h 6p c< z A ‘Yo<"M{

After evduation, plea® putyour gprovd stamp on our sbmitted gecfication
and rewurn ustwo copesof the specffication.

In cese the copesare notreturned b us even 3monts after the issued date
describad in the spedfication, we will regard that you have approved the
conents of the pecification.

1< z 7{t Yoy pw’z 2 ]sk< M{
T7{fl-tGLwC 3 D &a‘o l&k ZsM gxz
T{w”0 MhiZh wg”do V bwpzS'X r&

M b {

Any change of the spedfication is subject to disaussian prior to the adual

changes

T{w”0w! , tmMoxz gt "w” “*do V Db{
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Appendix 3

Timing Control IC Specifications

- Refer to the Next Page

Doc . No

LTS350Q1-PDl1

Rev.No | 05-003-G-020408

Page

49/58

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/5950117/LTS350Q1-PD1.html

(Preliminary)
(Rev. 1)
3.5” Reflective Type a-si TFT LCD
Timing Controller Spec.
(240 x 320, Portrait Type)
(for ASIC by SEC)

ISSUE DATE : Dec. 11. 2001

MODEL :

Produced by : Ho-suk Maeng
Approved by : Hyong-gon Lee

Samsung Electronics Co ., LTD.
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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 I 1 Main Clock
GND1 2 Ground
DE I 3 DE signal input
VSYNC I 4 Vertical sync
HSYNC 1 5 Horizontal sync
RO I I 6 Red 0 bit data input (LSB)
R1 1 I 7 Red 1 bit data input
R2 1 I 8 Red 2 bit data input
R3 1 I 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 I 19 Green 5 bit data input (MSB)
GND3 20 Ground
BO I I 21 Blue 0 bit data input (LSB)
Bl 1 I 22 Blue 1 bit data input
B2 1 I 23 Blue 2 bit data input
B3 1 I 24 Blue 3 bit data input
B4 1 I 25 Blue 4 bit data input
B5 1 I 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 6] 32 Start Pulse (horizontal)
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PIN DIRECTION PIN # FUNCTION AND APPLICATION
REV 0] 33 Polarity Signal
REVB (0] 34 Polarity Signal
TP O 35 Data Load Signal
GNDS5 36 Ground
R5 (0] 37 Red 5 bit data output (MSB)
R4 (0] 38 Red 4 bit data output
R3 O 39 Red 3 bit data output
R2 (0] 40 Red 2 bit data output
R1 O 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 (0] 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
G0 (0] 50 Green 0 bit data output (LSB)
GND7 51 Ground
B5 (0] 52 Blue 5 bit data output (MSB)
B4 O 53 Blue4 bit data output
B3 (0] 54 Blue 3 bit data output
B2 O 55 Blue 2 bit data output
Bl (0] 56 Blue 1 bit data output
BO O 57 Blue 0 bit data output (LSB)
VDD4 58 Power(3.3V)
HCLK O 59 Clock Pulse (horizontal)
CPV_SEL 1 60 CPV_SEL Should be low.(ground)
MODE SEL I 61 DE/Sync mode select
“1” DEmode  “0” Sync mode
RE SEL I 62 Resolution select
“17 240X320 “0” 320X240
RST I 63 Reset
TEST | 64 TEST
4. Absolute Maximum Rating
Characteristics Symbol Ratings Unit
DC Supply Voltage Voo -0.3 to +4.6 \
DC Input Voltage Vin -0.3 to Vpp+0.3 \%
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 2.7103.6 \Y
Operating Temperature Ty 0to 70 °C

6. Electrical Characteristics
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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
- | Vin=VoD Normal uA
Input with pull-down 10 200
Input Low Current -10 10
- Iy Vin=Vss Normal uA
Input with pull-up -200 -10
Input High Voltage Vi CMOS 0.7Vpp \Y
Input Low Voltage Vi CMOS 0.3 Vpp A%
. ImA buffer, Io,=-1mA 2.4 - -
Output High Voltage Vou 2mA buffer. Io,=-2mA 24 ) ) vV
ImA buffer, [5;= ImA - - 0.4
Output Low Voltage | Vo, 2mA buffer, Iy, = 2mA ; ; 04 | VY
® HCLK : 2mA buffer , Others : 1mA buffer
®  OQOutput 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 - Tey 3 - - ns
Low level width - Teo 3 - - ns
Setup time - Ths 3 - - ns
INPUT DATA Hold time - Tou 3 - - ns
Setup time - T 3 - - ns
DEI Hold time - Tey 3 - - ns
< TC
B TCH TCL
-« p |
MCLK ovoof 0.7VDD\\
/ \O.SVDD 0.3vDD
- TDS TD
INPUT / 0.7vDD 0.7VDD
DATA \ 0.3vDD 0.3vDD
TES TEH
DE 0.7VDD, 0.7vDD

3) INPUT TIMING SPEC
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Item Description Condition Min. Typ. | Max. | Unit
Ty TotaL V total line number - 327 H
FRAME Ty synes Ty pp From sync to data | Sync mode - 4 - H
Ty para Data duration - - 320 - H
Ty rorar H L(Eibpel;(el - 254 mclk
LINE Ty synes Th e From sync to data | Sync mode - 11 - mclk
Ty pata Data duration - - 240 - mclk
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7.Package
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Fig.3 Dimension
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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
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