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Abstract. TheTITV - The Institute for Special Textiles and Flexible Materials -
isaGerman textileresearch institute. Our special capabilitiesarethread materials,
threads with a high level of conductivity and textile properties, specia thread
constructions (fancy yarns, braiding), possibilities to produce fabrics with these
materia (weaving, warp knitting,embroidery), textile circuitries based on woven
structures, coating technology, textile test 1aboratory.

Furthermore the institute has experiences in the area of medical textiles. mon-
itoring of bodily functions, 3 dimensional fabrics with de ned pressure elastic
behavior and thermoregulation, textile switches based on matrix structures. In
this lecture the current stand of technique and actual developments will be pre-
sented. Also examples of conductive structures and their processing possibilities
are shown. Textile conductor busses and carrier of 1Cs show the possibilities of
textile micro-structuring. Another eld of application of conductive structures
is the use in atextile-based keypad or matrices. The galvanic modi cation im-
proves the electrical properties of the textile structures. Through specia coatings
luminous / luminescent textiles can be produced. The examples demonstrate the
functional properties. All the textiles are primary narrow fabrics or ribbons.

1 Introduction

The TITV - The Institute for Special Textiles and Flexible Materials - is a German
research ingtitute. Since its foundation in 1992 the TITV (Textile Research Institute
Thuringia Vogtland) with 50 employees has its focus as a close-to-business establish-
ment in specia technologies.

On one side, microsystems techniques and their integration into exible textile
structures play an important role in our current activities, on the other side we com-
bine textile technologies and new materials to develop special items characterized by
exibility and low weight. Here are the current elds of acti vities:

Textile Microsystems Technique

Textile Structures for Medicine, Biotechnology and Bionics
Coating / Surface Modi cation

General Textile Technology.

The research groups of the TITV are joined in networks to handle technology-
comprehensive research projects. Another basis is the interdisciplinary integration of
other research institutes and small and medium businesses. This includes medics, med-
ical technicians and specialists for micro-systems and electronic systems.
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2 Processing conductive materials

The research of the TITV to integrate microelectronicsinto textiles had already begun
in the middle of the 1990’s. 1997, a multi-layer textile structure with a network of con-
ductive threads with de ned section points and connection p oints was developed.[1]
Common wires were used which were made textile processible through special thread
constructions. Narrow fabrics served as carrier for electronic units, transferring infor-
mation and energy. [2 4] Figure 1 show a circuit layout, the t extile substrate, the as-
sembling of the chip and the complete circuit. This conductive textile structure is the
basisfor several applications. Figure 2 shows high exible connectorsand bus systems.
Another examplefor thisis atextile EEG electrode.

3 Development of conductive thread materials

Further developments of the TITV contain the improvement of processing features of
the conductive materials and the increase of conductivity itself. The development of
Elitex r - threads allows the manufacturing of innovative products or functional com-
ponents. Elitex R - threads are galvanic modi ed silvered threads made of poly amide.
The base material (Shieldex R Yarn), made by Statex Company, Bremen, is provided
in different nenesses and has a certain value of conductivi ty. The resistance depends
onthesilver layer and goesfrom 400 Ohm up to 1,5 kOhm per meter. Through an extra
galvanic after-treatment process, additional silver is coated on the thread. Depending on
the amount of additional silver, the conductivity of the material increases. High electro-
plated threads have a resistance of 20 to 40 Ohm per meter. The textile properties of
these materials are still given and can be compared with multi lament yarns made of
polyester or polyamide. Shedding, twining and enwinding can even increase conduc-
tivity and occursin dependency from the application. So threads with a resistance of 2
Ohm per meter were processed with the above mentioned base material.

4 Applications

Elitex R threads and PES multi lament yarns are the basis for develop ments of the
TITV, likethe textile switch, woven transponder antennas, luminescent textiles and tex-
tile bus structures.

4.1 Textile Transponder Antenna

To optimize the processesin logistics, several micro units are used, like the RFID-tags
or the transponder. A disadvantage s that they can only be read out over short distances
which is not enough for many applications. The scientists of the TITV developed a
textile transponder antennaintegrated into alabel. This transponder antennais exible

and washable and has a good reading range. The label can be af xed permanently on
textiles and provides the common visua marking too.
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Figure 4 shows the single steps of development. Textile processes like weaving,
knitting and embroidery are used for pre-structuring. There are 2 kinds of manufactur-
ing. First, common material (Shieldex rR) is galvanic after-treated. The advantageis a
solidi cation of existing weaves. The second possibility i sthe use of Elitex R -threads.
For solidi cation, special weaves were developed. Both ver sionswere tested. The more
favorable solution was the second one.

The woven transponder antenna consists of a three-layer fabric. The lower layer
provides conductive threads in weft direction. The middle layer isfor isolation. The up-
per layer provides conductive threads in warp direction. A special weave connects the
threads right on the desired contact points. It was also investigated to manufacture the
antenna by embroidery. The advantage is a permanent circuit path without any contact
points. But to lead the circuit path through the reel to contact the chip caused prob-
lems. The Fraunhofer Institut f r Zuverl ssigkeit (IZM) Be rlin helped us with these
investigations. [6 8]

The latest version of the woven transponder antenna is a three-layer fabric too.
Lower and upper layer are for isolation, conductive materials cross themselves in the
middle layer. If a contact point is not desired, the respective warp thread is taken in the
upper layer, while the weft thread is taken in the lower layer. The middle layer now is
for isolating. With this layout, no contact problems occur.

4.2 Luminescent Textiles

Woven double comb structures are the basis for luminescent textile structures (see Fig-
ure 6). On both sides of the structure an electrode is woven in with the help of conduc-
tive materials. Alternating implemented weft threads are contacted by weaves on the
respective side. Then an electroluminescence paste is coated.

This can be realised by screen printing too. With high-frequency voltages the paste
isactivated to light. [6,8, 9]

Thistextile structure can beabasisfor LEDstoo. Figure 7 showsaconductivefabric
with contacted LEDs. Through the properties of the Elitex r -threads (multi lament
yarn) the surface can be embroidered without taking the conductivity out

4.3 Textilebus structures and switches

Parallel adjustment of Elitex R -threads provides the manufacturing of textile bus struc-
tures. Data transfer rates up to 20 MBIt per second are possible. These exible bus

structures are unbeatable with their textile haptics. With very good forming properties
they can be used in places where usual cables are dif cult to r each. And with atten-
tion to a permanent bending load, textile bus structures are durable over along period.
Textile bus structures can be used to realize atextile switch or atextile keyboard.

5 Summary

Figure 7 shows the integration of the componentsin a car seat. Used itemslike
Double Comb Structure with LED
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— Textile Flexible Display
— Textile Bus Structures and
— Textile Switch

ful Il their function. The shown double comb structures calso be the basis for sen-
sors which change resistance through pressure or moistgmambination with a func-
tional coating. The developed Elitexthreads from the TITV can provide the basis for
new applications of textiles. The interdisciplinary corgg@n of chemists, physicians,
electronic technicians and “extilers” creates innovagiseducts with new features and
functions. These products have chances in the growing eciergector of technical
textiles. [10, 11] We 're looking forward to cooperate witbwherein.

Fig. 1. Circuit Layout Fig. 2. Application

Fig. 3. Elitex R Threads Fig. 4. Textile Structuring/Application



