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Novel manufacturing methods for Functional Electronic
TexTiles (FETT)

« EPSRC funded project - EPSRC call: Manufacturing

Advanced Functionial Materials
Aim to integrate true electronic functionality into textiles
4 year project, £2,251,024 grant

Project Partners: CPI, Plessey'Semiconductors Litd,
Stretchline International, BSN Medical Ltd,
International Automotive Components, Royal Centre for Vision of a die

Defence Medicine, Speedo, Medicity, URGO Medical, encapsulated by
Dstl textile fibres
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Electronic Textiles
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Research Vision

ReseaI'Ch and Covering fibres (e.g. polyester,
development of new cotton, wool)
scalable manufacturing Packing fibres
and assembly methods

that add electronie EXEEHANg octrical
functionality to textiles. g terconnects

—

Challenges include circuit
fabrication, electrical
connections, integration
within the yarn,
manufacturability,
reliability.

Top flexible encapsulating film
Carrier yarn (e.g. Zylon)

Flexible substrate with conductive
interconnects
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Key Stages
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i .-II Integrated
Circuit Chip
| Chip Bumps
| ! I

Printed
Conductor Runs

 Flexible circuits fabricated by
photolithography and etching.

« Minimise size by using silicon
chips and flip c
techniques.

 Circuit encapsulation and proteeti
using two Kapton H%F;h I'IET gllEEtl‘ o

Substrate

ile

« Yarn integration and electrical
connection at NTU.
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Demonstrators

« Several demonstrators here today:

— LED yarn

— LED/thermi
— Proximity s
— Accelerome
— Acoustic and vibration-sensing yarn e

+ These are indicdtivé/of the sensingcapabilitpfand &3 |

electronic functionality that can be achieved.

« Size of demonstrators governed by size of commercially
available bare silicon die and passive components.
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Research — Die Size

There 1s a continuous drive to make
chips smaller and thinner.

10 mm

, 25 micron thick RFID chip

We are exploring the use/of ultra thin :
die and I‘ectangular die pI'OfﬂeS. \ , aluminum antenna

Such die can be 0.5 mm wide and

<50 microns thick making them
flexible.

v

«

c papersul:’.'sﬂt}é-t’évm e

Potential for yarns to be <1 mm RFID chip for paper applications
diameter. http://www.rfidjournal.com/articles/view?12886
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Research - Reliability

Flexible substrate Ultrathin die

N\

Neutral axis

 Reliability is the key challenge that affects /
every aspect of the project. - N _ _

nnections Solder bumps Adhesive/underfil
eaving and
of use.

o Circuits, die an
need to withsta
knitting proces

« Novel encapsulating techniques;bei .
evaluated that E@E%@!h%ﬁtfﬂn IC

axis minimising stresses.

« Moulded Kapton films protect the chips

from physical damage. Test chips in moulded Kapton package
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Research — Simulation and Testing

e Mechanical shear and bending forces simulated and validated experimentally to
identify optimum packaging parameters.

a: Force applied Probe

Fl?fed surface - —— Mounted die Linear runner

Electronic die layer x

o Platform

Force applied
Substrate layer

Adhesive layer

d: Stage edge to apply force
onto die

Fixed surface

t

X
\

&3 ™ - Mounted die
Force applied on to top of substrate layer 7 Plastic substrate str p

Plastic substrate strip

Stage

b: Probe to apply

Substrate layer b: EDOP package

Fixed stand 1 force to the EDOP
for bending Fixed stand > ~|®  package
for bending — c: Substrate clamp | { |
Rig back plate L
d: Substrate clamp EDOP package e Sobsiratedomp

(a)
(b)
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M Project Partners Dissemination ContactUs Internal

Project Summary

The FETT project (full title Novel m
collaboration between the Univers

onal Electronic TexTiles) is a

commercial partners (see below). | r nt of new : :
assembly methods that add electr: nctionality to textil 4 year project is funded by  EPSRC funded ( ref EP/M015149/1)
the EPSRC under the Manufacturin

https://www.fett.ecs.soton.ac.uk/

nced Functional Mat
Start date 1st March 2015

Textiles are ubiquitous and are used, for example, in clothing, home furnishings as well as medical,
automotive and aerospace applications, but their functionality is typically limited to their appearance 48 month duration
and physical properties. There is considerable and growing interest in electronics textiles (e-
Textiles) that add electronic functionality to texti exti . (7 r f functionali Pk pryec beght LB |

that can include sensing, data processing anﬁnrﬁl Jﬁna an li | I 'E 5
in a vast range of applications potentially wherever textiles are present. The potential for the S s ey

(Southampton) and Prof Tilak Dias

technology is enormous and the ability to reliably incorporate electronics in textiles will transform the (NTU)

textile industry.

The overall objective of the research is to develop new manufacturing assembly methods that enable
the reliable packaging of advanced electronic components (e.g. microcontrollers, sensors) in ultra-thin
die form within a textile yarn. The programme of research will investigate approaches for mounting
the ultra-thin die onto thin flexible polymer films strips that contain patterned conductive
interconnects and bond pads. Individual die will be located on the strip and encapsulated to form a
die pod and conductive tracks on the plastic substrate will link the die pods together forming a long,
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Summary

« Demonstrators presented intended to show feasibility and inspire applications.
« Size of circuits will reduce.
 Reliability of circuitsin usernisiarkey challenge.

« Practical work istunderpinned by research activities including mechanical and
thermal simulations, novel packaging techniques and extensive cyclical testing.

« We look forward to your comments on the demonstrators and work carried out
to date.

« There will be a further workshop at the end of the project to show off the final
results. 1



