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1. Basic Specifications

Description

This is a color active matrix TFT (Thin Film Transistor) LCD (liquid crystal display) that uses amorpho
us silicon TFT as a switching device. This module is composed of a Transmissive type TFT-LCD Pan
el, driver circuit,back-light unit, capacitive touch panel, uart board. The resolution of a 2.8 " TFT-LCD cont

ains 240x320 pixels,and can display up to 65K/262K colors.

Features
Genera:thrm:]%rmation Spef:ification Unit Note
Main Panel
Display area(AA) 43.20(H)*57.60 (V) (2.8inch) mm
Driver element TFT active matrix -
Display colors 65K colors
Number of pixels 240(RGB)*320 dots
Pixel arrangement RGB vertical stripe -
Pixel pitch 0.180(H)*0.180(V) mm
Viewing angle ALL o'clock
Display mode Transmissive/Normally Black -
Touch type Capacitive Touch Panel -
Module Interface TTL (3.3V Level) -
Flash Memory 16M-byte -
Operating temperature -20~+70 T
Storage temperature -30~+80 C
Module bonding technology Use tape bonding between LCM and CTP -
Part. No KDO028FM-1-04-C020A-TTL REV V1.0 Page 4 of 24
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2. Block Diagram

SI GTD T)I Rf(
Connector
l A
LDO
Circuit
v v
v
C_BL L PWM Uart ‘ I\ilash
ireul h Controller i emory
\4 y l
Backlight TFT LCD Panel Touch Panel
Unit
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3. Outline d

LTI L o

In Full Range

Page 6 of 24

SCRNE
NO MOQ

SR Ea s
Long Time supply

W& FE A7

Stock For Sale

Part. No




Distributed by www.texim-europe.com

|
A SHENZHEN STARTEK ELECTRONIC TECHNOLOGY CO.,LTD

4. Input terminal Pin Assignment

©)
BAT+ A3 BAT—

GND B_RX B TX
‘ ?m

@Communication port: CON1: Molex:53261-0671

NO. SYMBOL DISCRIPTION I/0
1 5V Power supply. P
2 GND Ground. P
3 TXD Transmittion Data Output. O
4 RXD Received Data Input. I
5 BUSY No function. /
6 GND Ground. P

@Speaker port: CON2: Molex:533980271

NO. SYMBOL DISCRIPTION I/O
SPK+ Speaker positive. O
2 SPK- Speaker cathode. O

@RTC battery port: CON3: Molex:533980271

NO. SYMBOL DISCRIPTION I/O
BAT+ Battery positive. P
2 GND Battery cathode. P

@Type C connector only for power supply.
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5. LCD Optical Characteristics
5.1 Optical specification
ltem Symbol Condition Min. Typ. Max. Unit. Note
Contrast Ratio CR 0=0 600 800 (1)(2)
Rising Normal viewing
Response time Tr+TF -- 30 40 msec
Falling angle (M3)
Color gamut S(%) 60 64.6 -- %
Luminance Lv 550 650 - cd/m2
Wy 0.280 (1)4)
White
Wy 0.304 CF
Rx 0.621 glass
Red
Color Filter Ry 0.344
-0.04 +0.04
Chromacicity Gx 0.302
Green
Gy 0.582
Bx 0.147
Blue
By 0.057
oL -- 80 - (1)(4)
Hor.
OR -- 80 --
Viewing angle CR>10
ou -- 80 --
Ver.
oD -- 80 --
Option View Direction ALL

Measuring Condition

Measuring surrounding : dark room

Ambient temperature : 25+2.C

15min. warm-up time.

Measuring Equipment
FPM520 of Westar Display technologies, INC., which utilized SR-3 for Chromaticity and BM-5A for other optical

characteristics.
Part. No KD028FM-1-04-C020A-TTL REV V1.0 Page 8 of 24
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Note (1): Definition of Viewing Angle :

By
| 12 o'clock
(0 =90°
Y/
F +-".’r 7
eL// /’rﬁ -'?“\ A
7L .-"'I f ."I a 4
L A
f —d Iid_{_'_,_;-'-"'- /
{b=180° _j-’f_f————-‘r—"’—————?xi;"—— =0°
// f “
I / /]
[ ! / £ i
7
/
/
/
6" o'clock
(b=270°

Note (2): Definition of Contrast Ratio(CR) :measured at the center point of panel

Luminance with all pixels white

CR=
Luminance with all pixels black
Note (3): Response Time
3 ¥
Display data ~ Black (TFT OFF) White (TFT ON) Black (TFT OFF) S
H F
A SR | o S— | Tf|=
a
Optical 100%
Q0%
Response
10%
0%
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Note (4): Definition of optical measurement setup

Photo-detector (EM-54)
III
|- 50cm -
|
Yy | I
— - T ) Center of panel
Field=1"
__-"
.a-"’/f-
LCD panel = —
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6. Electrical Characteristics

6.1 Absolute Maximum Rating

Characteristics Symbol Min. Max. Unit Note

Power supply 5V 2.2 6 \ Note1
Operating temperature Top -20 +70 °C
Storage temperature Tst -30 +80 °C

NOTE1: Stresses greater than those listed under Maximum Ratings may cause permanent damage to the device. This is a
stress rating only and functional operation of the device at these or any other conditions above those indicated in the

operation is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability.

6.2 DC Electrical Characteristics

Characteristics Symbol Min. Typ. Max. Unit Note
Power supply 5V 4.5 5 55 \%
Normal mode Current lsv 110 150 _ mA
Baudrate Br -- 115200 -- bps
Part. No KDO028FM-1-04-C020A-TTL REV V1.0 Page 11 of 24
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7. Development Environment Introduction

Ul_Editor Il is a graphic compiler, its function is according the customer’s requirements to pack the font. image. configuration
parameters etc and produce a BIN file finally.

Startek will provide it for customer.

Main Screen

(M) ui_Editar-1 V1,12 = o

rf-’ﬁlf!ﬁ‘?‘{“ cEERNRE aiEZEDL]@giEOEEL{I-!E ETiL=FLHEl=Eee N &

Page | Description “| UlPage ProjectSetting Modbus Description | _ Widget
0000 W Page Page
0001 XTI button 0 e button 0
0002  gifiid button 0 button 1
0003 MBiE e button 0 button 2
0004 wm button 0 button 3
0005 SN button 0 butten 4
0006 ik button 0 button 5
0007 —ti button 0 button 6
Go0s R butten 7 butten 7
0005 W 1 hutton i
oo W2 _ Parameter |
0011 RGBColor(0.0.0) Description &
0012 RGBColor(D,0,0) X 0 o
0013 RGBColor(0.0,0) v 0
0014 RGBColor(D,0,0) w 800
0015 RGBColor(D,0,0) H a80
0016  RGBColor(D0,0) Pageimage 0000
0017  RGBColor(0.0.0) PageColor  RGBColor(0.00)
0018 RGBColor(0.0.0) L-Page
0018 0019.bmp L keyvalue  0x0000
0020 0020.bmp R-Page
0021  0021.bmp R keyValue  0x0000
0022 RGBColer(0,0,0) T4 IT-Page
0023 0023bmp :: o IT keyValue  0x0000
0024 0024bmp :;. B Page
0025 0025.bmp meoder_: 0x2000, 723, 320, 71, lc-s..md.r_;. WL WL, UL ULL SULL WULL WL, NULL.SULL. JAILL, WL, MULL, WULL, SVLL. MULL. WL B keyValue  OxDO000
s lend ::: ::;::11 Fane: . RGBColor (0,0, 00, MTY b T

Fuge User Name
0027 0027.bmp isable lArea slid T-v: 0
0028 00ZB.bmP | | N — | | |preastidey o

sipri neme: D 2022 6 16 (R TR/ IR THATRBEWATH - ME (2)/465 uipri HBesdy

Figure 2-24: Main Screen
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7.1 Tool bar

As shown in Figure 2-24, 0, developers may click on the icons to add various widgets, such as button, picture, text, an
d more. Hover the mouse cursor on an icon, the name of the icon will pop-up. Left click on an icon, the mouse cursor w
ill then be switched to Cross style. Developers may then start to add the designated widget to the editing area, and drag
it to adjust its width and height. Widgets may be added continuously as long as the mouse cursor remains Cross style.
Right click the mouse on the editing area to exit the selection mode, and the mouse cursor will be switched back to Arro
w style.

The tool bar can be classified into 4 parts, as illustrated in Figure 2-25:

(1] Widgets with touch function

(2] Widgets with display function

© Widgets for layout and alignment

(4] Widgets for delete/copy operations

EEEEECEEEL Bl TR R E . R [ IEIEREE] | FEEEY
Figure 2-25: Tool bar

7.2 Page ID and Name List
As shown in Figure 2-24, @, the left column represents Page ID (unchangeable), and the right

column represents the name of the page (user definable)

7.3 Page Editing Window
As shown in Figure 2-24, O, developers may edit (e.g. adding widgets) within the basemap.

7.4 Status Window

As shown in Figure 2-24, 9, every operation process will be listed here in a timely manner.
Developers may check the process results in the status window when making bin files.

7.5 Widget List

As shown in Figure 2-24, O, this area lists all the available widgets in the designated page. Click the

listed name to quickly locate the desired widget in the page editing window
7.6 Widget - Parameter Setting Window

As shown in Figure 2-24, 0o, parameters for selected widget can be setup here, including but not

limted to name, address, and coordinates etc.

Please contact our sale person for more detailed information.

Part. No KD028FM-1-04-C020A-TTL REV V1.0 Page 13 of 24
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8.Update Users Flash Code

Users need to update own UartTFT-II_Flash.bin into the uart TFT module after finish all design in the Ul_Editor II .
There is a micro SD card slot in the backside of PCB(Figure 2-26), we will do the update via it.

SD card requirements
It requests a SD card which is from 4GB to 32GB, and the format is FAT32.

=

.;,u (K:)E& =
B (18 [ [#5 [ Readsboost [Gms]
Jeal: ElfpahiEE P X
THRG:  FATa2 WATURFAT3 218,
W 2RZEA 15,171,584 =3 14 4 MB
B FREE: 3,963,048, 704 =T 3.70 6B
fay=c 3,998, 220,295 =¥ 3,72 6B
N K L i
PERRRITER
A )
e P i N A
Figure 2-26

Update step

(O We need to create a folder in the root directory of SD card, and the name must be“UartTFT_Flash” .

@ Copy your “UartTFT-lI_Flash.bin” into this folder, Ul_Editor Il will generate the “UartTFT-ll_Flash.bin” after build your project.
(3 Power on first and then plug in SD card , uart TFT will start to do the update, and uart TFT will enter the main program after

finish update, please remove the SD card after update.

Flash erasing Updating
Part. No KD028FM-1-04-C020A-TTL REV V1.0 Page 14 of 24
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9. LCD Module Out-Going Quality Level

9.1 VISUAL & FUNCTION INSPECTION STANDARD

9.1.1 Inspection conditions

Inspection performed under the following conditions is recommended.
Temperature : 25+5°C
Humidity : 65%+10%RH
Viewing Angle : Normal viewing Angle.
lllumination: Single fluorescent lamp (300 to 700Lux)

Viewing distance:30-50cm

<>
A <

/' - Upper

02 1 Polarizer

s Bottom glass  Upper Glas

lari
Light Source Bottom Polarizer

9.1.2 Definition Zone D

Zone A

Zone B \ i

EE.:::::HH””””’”’”””””';i/

Zone C

Zone A : Effective Viewing Area(Character or Digit can be seen)

Zone B : Viewing Area except Zone A

Zone C Cover (Zone A+Zone B) which can not be seen after assembly by customer .)
Zone D : IC Bonding Area

Note:

Part. No KD028FM-1-04-C020A-TTL REV V1.0 Page 15 of 24
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As a general rule ,visual defects in Zone C can be ignored when it doesn’t effect product function or ap

pearance after assembly by customer

9.1.3 Sampling Plan

According to GB/T 2828-2012 ; , normal inspection, Class II
AQL:

Major defect Minor defect
0.65 1.5
LCD: Liquid Crystal Display , LCM: Liquid Crystal Module, CTP: Capacitive Touch Panel

Classification of defect
No | Iltems to be inspected Criteria
s
1) No display, Open or miss line
) 2) Display abnormally, Short
1 Functional defects . o o
3) Backlight no lighting, abnormal lighting.
stc Major
2 Missing Missing components and etc
Overall outline dimension beyond the drawi
3 Outline dimension . .
ng is not allowed,deformation and etc
4 Color tone Color unevenness, refer to limited sample
Light dot,Dim spot,(Note1)
5 Spot/Line defect Polarizer Air Bubble,
Polarizer accidented spot and etc Minor
) Good soldering , Peeling off is not allowed
6 Soldering appearance
and etc
7 LCD/Polarizer/CTP Black/White spot/line, scratch, crack, etc.

Note1: a) Light dot: Dots appear bright and unchanged in size in which LCD panel is displaying under
black pattern.

b) Dim dot: Dots appear dark and unchanged in size in which LCD panel is displaying under pure red, green,
blue picture.

Part. No KD028FM-1-04-C020A-TTL REV V1.0 Page 16 of 24
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9.1.4 Criteria (Visual)

Number Items Criteria(mm)
1.0 LCD
Crack/Broken
NOTE:
X: Length
Z: Height broken
L: Length of IT X Y 7
0 :
’ <Inner border line of t
i . <3.0mm <T
T: Height of LCD he seal
(2)LCD corner broken
X Z
<3.0mm <L <T
(3) LCD crack
Crack
Not allowed
Part. No KDO028FM-1-04-C020A-TTL REV V1.0 Page 17 of 24
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Spot defect (1) light dot ( black/white spot , pinhole, stain, etc. )
V. Acceptable Qty
one
j ] Size (mm) A B c
v ®=<0.15 Ignore
0.15<®=<0.25 3(distance=10mm)
2.0 : Ignore
X 0.25<9=0.4 2(distance =10mm)
®>0.4 0
Dim spot ( light leakage. dent. dark spot, etc
D=(X+Y)/2 2) Dim spot (lig g P )
Acceptable Qty
one
Size (mm) A B C
®<0.15 Ignore
0.15<®=0.25 3(_distance =10mm) Ignore
0.25<®=<0.4 2(_distance=10mm)
¢>0.4 0
(® Polarizer accidented spot
Zone Acceptable Qty
Size (mm) A B C
¢=<0.2 Ignore
0.2<®<0.5 2( distance=10mm) Ignore
©>0.5 0
@Polarizer Bubble
Zone Acceptable Qty
Size (mm) A B C
®<0.2 Ignore
0.2<®<0.4 2(distance = 10mm) Ignore
®>0.4 0
Part. No KDO028FM-1-04-C020A-TTL REV V1.0 Page 18 of 24
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3.0 |LCD Pixel defect Pixel bad points
ltem Zone A Acceptable Qt
Random N<2
Bright dot | 2 dots adjacent N<0
3 dots adjacent N<0
Random N<3
Dark dot |2 dots adjacent N=<0
3 dots adjacent N=<0
1. Minimum Distance Between
Bright dots.
Distance 2. Minimum Distance Between
[
dark dots smm
3. Minimum Distance Between
dark and bright dot.
Total bright and dark dot N=<4
Note:
A) Bright dot: Dots appear bright and unchanged in size in which
LCD panel is displaying under black pattern.
B) Dark dot: Dots appear dark and unchanged in size in which
LCD panel is displaying under pure red, green, blue picture.
C) 2 dot adjacent = 1 pair = 2 dots
Picture:
2 dot adjacent 2 dot adjacent
2 dot adjacent (vertical) 2 dot adjacent (slant)
Part. No KD028FM-1-04-C020A-TTL REV V1.0 Page 19 of 24
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Line defect (LCD
i ' Length(m Acceptable Qt
/Polarizer backlight bla Width(mm) gth( p y
ck/white line, scratch, m) A B C
4.0 stain) ®=<0.05 Ignore Ignore
' S 0.05<W<0.06 L<5.0 N<3 Ignore
T TR,
_ v 0.06<W<0.08 L<4.0 N<2
W: width, L © length
N : Count W=>0.08 Define as spot defect
Electronic Componen | Not allow missing parts, solderless connection, cold solder joint, mi
5.0 smatch, The positive and negative polarity opposite
| ts SMT.
1. Color: Measuring the color coordinates, The measurement standa
Display color& Brigh rd according to the datasheet or samples.
6.0
tness. 2. Brightness: Measuring the brightness of White screen, The meas
urement standard according to the datasheet or Samples.
LCD Mura/Waving/ Not visible through 5% ND filter in 50% gray or judge by limit sampl
7.0 e if necessary.
Hot spot
o) CTP C
over Acceptable Qty
Related i
sensor acc Size ®(mm) A | B C
idented ©<0.15 Ignore
8.0 black/white 0.15<®=<0.25 4 ( distance=10mm ) Ignore
' spot 0.25<$<0.35 | 3 ( distance=10mm)
®>0.35 0
Part. No KDO028FM-1-04-C020A-TTL REV V1.0 Page 20 of 24
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S~
Ignore A table Qt
Width(mm) 9 ceeptable Qty
CTP Cover (mm) A B C
®<0.05 Ignore Ignore
scratch 0.05<W=0.06 L<4.0 N<3
0.06<W=0.08 L<3.0 N<2
0.08<W Define as spot defect
Acceptable Qty
Zone
. C
CTP Cover | | Size (mm)
Pinhole/ L $=0.2 Ignore
ack of ink 0.2<9=0.3 4(distance=10mm)
0.3<®=<0.4 2(distance = 10mm)
®>0.4 0
. Acceptable Qty
CTP Bondi Size ®(mm)
A B
ng -bubble/ ®<0.1 Ignore
accidented 0.1<®=<0.2 3(distance=10mm )
spot 0.2<$<0.3 2(distance=10mm )
©>0.3 0
AsSemBY | vond the edge of backiight <0.2
eyon e edge of backli <0.2mm
deflection y J J
X Y z
CTP cover
Z<cover t
broken X<0. 5mm Y<0. 5mm
hickness
X : length
Y : width |~
Z : height Circuitry broken is not allowed.
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X Y z
CTP cover X<<0. 3mm Y<<0. 3mm #eover
broken thickness
X : length | * Circuitry broken is not allowe
Y : width | d.
Z : height
Criteria (_functional items)
Criteria (mm)
Number ltems
_ Not allowed
1 No display
o Not allowed
2 Missing segment
Not allowed
3 Short
) o Not allowed
4 Backlight no lighting
_ Not allowed
5 CTP no function
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10. Reliability Test Result

Item Condition Inspection after test
High Temperature Operating 70°C,96H
Low Temperature Operating -20°C, 96HR
High Temperature Storage 80°C, 96HR

Inspection after 2~4hours
Low Temperature Storage -30°C, 96HR

storage at room temperature,
High Temperature &

+60°C, 90% RH ,96 hours. the sample shall be free from
High Humidity Operating
efects:
-30°C,30 min < 80°C,30 min, 1.Air bubble in the LCD;
Thermal Shock (Non-operation)
Change time:5min 20CYC. 2.Non-display;

C=150pF, R=330,5points/panel 3.Missing segments/line;

ESD test Air:+8KV, 5times; Contact:+6KV, 5 times: @.Glass crack,

5.Current IDD is twice higher
(Environment: 15°C~35°C, 30%~60%).

than initial value.
Frequency range:10~55Hz, Stroke:1.5mm

Vibration (Non-operation) Sweep:10Hz~55Hz~10Hz 2 hours for each direction of

X.Y.Z. (6 hours for total) (Package condition).

Box Drop Test 1 Corner 3 Edges 6 faces,80cm(MEDIUM BOX)

Remark:

1.The test samples should be applied to only one test item.

2.Sample size for each test item is 5~10pcs.

3.For Damp Proof Test, Pure water(Resistance > 10MQ) should be used.

4.In case of malfunction defect caused by ESD damage, if it would be recovered to normal state after resetting, it would be
judged as a good part.

5.Failure Judgment Criterion: Basic Specification, Electrical Characteristic, Mechanical Characteristic, Optical Characteristic.
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11. Cautions and Handling Precautions
11.1 Handling and Operating the Module

(1) When the module is assembled, it should be attached to the system firmly.

Do not warp or twist the module during assembly work.

(2) Protect the module from physical shock or any force. In addition to damage, this may cause improper operation or damage to
the module and back-light unit.

(3) Note that polarizer is very fragile and could be easily damaged. Do not press or scratch the surface.

(4) Do not allow drops of water or chemicals to remain on the display surface.

If you have the droplets for a long time, staining and discoloration may occur.

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

(6) The desirable cleaners are water, IPA (Isopropyl Alcohol) or Hexane.

Do not use ketene type materials (ex. Acetone), Ethyl alcohol, Toluene, Ethyl acid or Methyl chloride. It might permanent damage
to the polarizer due to chemical reaction.

(7) 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.

(8) Protect the module from static; it may cause damage to the CMOS ICs.

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

(10) Do not disassemble the module.

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

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

(13) Do not connect, disconnect the module in the “Power ON” condition.

11.2 Storage and Transportation.

(1) 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%

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

(3) The module shall be stored in a dark place. When storing the modules for a long time, be sure to adopt effective measures for
protecting the modules from strong ultraviolet radiation, sunlight, or fluorescent light.

(4) It is recommended that the modules should be stored under a condition where no condensation is allowed. Formation of
dewdrops may cause an abnormal operation or a failure of the module.

In particular, the greatest possible care should be taken to prevent any module from being operated where condensation has

occurred inside.

(5) 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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Disclaimer

ALL PRODUCTS, PRODUCT SPECIFICATIONS AND DATA ARE SUBJECT TO CHANGE WITHOUT NOTICE
TO IMPROVE RELIABILITY, FUNCTION OR DESIGN OR OTHERWISE.

Texim Europe B.V. its affiliates, agents, and employees, and all persons acting on its or their behalf
(collectively, “Texim”), disclaim any and all liability for any errors, inaccuracies or incompleteness

contained in any datasheet or in any other disclosure relating to any product.

Texim makes no warranty, representation or guarantee regarding the suitability of the products for
any particular purpose or the continuing production of any product.

It is the customer’s responsibility to validate that a particular product with the properties described
in the product specification is suitable for use in a particular application.

Parameters provided in datasheets and / or specifications may vary in different applications and
performance may vary over time.

All operating parameters, including typical parameters, must be validated for each customer
application by the customer’s technical experts.

Please contact us if you have any questions about the contents of the datasheet.

This may not be the latest version of the datasheet. Please check with us if a later version is
available.
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Texim Europe - contact details

The Netherlands

Elektrostraat 17
NL-7483 PG Haaksbergen

T: +31(0)53 5733333
E: nl@texim-europe.com

Germany

Martin-Kollar-Strasse 9
D-81829 Miinchen

T: +49 (0)89 436 086-0
E: muenchen@texim-europe.com

Belgium

Zuiderlaan 14, box 10
B-1731 Zellik

T:+32(0)2 4620100
E: belgium@texim-europe.com

Austria

Warwitzstrasse 9
A-5020 Salzburg

T: +43 (0)662 216 026
E: austria@texim-europe.com

Headquarters & Warehouse

Elektrostraat 17

NL-7483 PG Haaksbergen

The Netherlands

T: +31(0)53573 3333
E: info@texim-europe.com
Homepage: www.texim-europe.com

UK & Ireland

St Mary's House, Church Lane
Carlton Le Moorland
Lincoln LN5 9HS

T: +44(0)1522 789 555
E: uk@texim-europe.com

Nordic

Stockholmsgade 45
2100 Copenhagen

T: +45 88 20 26 30
E: nordic@texim-europe.com

www.texim-europe.com

Germany

Bahnhofstrasse 92
D-25451 Quickborn

T: +49 (0)4106 627 07-0
E: germany@texim-europe.com

Italy
Martin-Kollar-Strasse 9
D-81829 Miinchen

T: +49 (0)89 436 086-0
E: italy@texim-europe.com
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