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Flexible radio frequency (RF) connectors for 
textile electronics. 

 
R. D. Seager, A. Chauraya, S. Zhang, W. Whittow and Y. 
Vardaxoglou 
 

A new approach to interfacing fabric based wireless systems to 
traditional electronics circuitry is presented. Measurements show 
possible insertion losses of the connector to be less than 1dB up to 
frequencies around 4GHz when electroplating has been used to increase 
the hook and loop conductivity.  The work presented here points 
towards an interconnection system that is flexible and will allow 
removal and replacement of conventional electronics connected to 
textile based systems. 

 
 
Introduction: There is a large body of research publications on fabric 
based antennas [ 1- 6].  Several authors have also considered textile 
transmission lines [ 7, 8].  The major issue that most authors do not 
address is the problem of connecting standard electronics circuitry 
working at microwave frequencies to a fabric sub-system.  Use of a 
conductive yarn such as Amberstrand [ 9] will allow soldering.  In some 
cases this may well be the optimum solution.  This paper presents the 
use of conductive hook and loop [ 10] to form a flexible connector that 
is detachable and reusable.  Some authors have addressed the problem 
of commercial reusable connections for low frequency control signals 
[ 11, 12].  The second of these uses optical signals for the transfer of 
control signals. 
 
The use of conductive hook and loop connectors for textile wireless 
systems is presented.  Representative measurements have been taken for 
frequencies between 500MHz and 6GHz.  These indicate that a 
workable, repeatable connector may be fabricated using this technology.    
Fig. 1 shows a photo of the test jig used in this work.  
 

 
Fig 1. Test jig used for measurements 
 
The test jig contains a copper microstrip line and a series of microstrip 
lines with different length gaps (1, 2, 4 and 8mm).  The substrate is 
1.6mm thick FR-45 with a relative permittivity of 4.5.  All the lines are 
designed to be 50Ω. The use of a rigid substrate is deliberate to allow 
assessment of the interconnections.  On the gapped microstrip lines 
there is a fixed length of hook (see 1mm line) affixed to the microstrip 
using a conductive epoxy.  The loop component is used to bridge the 
gap.  The line with no gap is used as a reference.  The measurements 
presented here, for a ‘switch’ with two contacts, allow assessment of 
both the contact between the two component parts and the insertion loss 
in the loop section of the interconnection.  The envisaged connectors 
can be fixed to transmission lines using conductive yarn in the 
production process.  Electroplating using copper has been used to 
increase the conductivity of the hook and loop and some improvements 
can be seen. 
 
Results: Fig. 2 shows measured S21 results for the five lines shown in 
Fig. 1 for a commercially available hook and loop system available to 
the electromagnetic compatibility (EMC) community.  The continuous 
line is the transmission measurement of the copper microstrip line as 
shown to the left in Fig 1. Up to 2GHz the insertion loss (around 2dB) 

looks acceptable, for the standard hook and loop, given that the number 
of transitions between the hook and the loop is twice that envisaged in 
the final application as a connector between traditional electronics and a 
fabric system. 

 
Fig 2 S21 for hook and loop 'switches' 
 
Fig 3 shows the transmission for the four gapped lines using 
electroplated hook and loop.  Generally, the insertion loss has improved 
significantly. 

 
Fig 3. S21 for electroplated hook and loop 'switches'' 
 
Fig. 4 shows the S11 data for all eight hook and loop ‘switches’.  In 
virtually all cases (the 8mm line is the exception) a reasonable 
impedance match is achieved up to the 4GHz region. 

 
Fig 4. S11 data for all eight hook and loop measurements 
 
Fig. 5 shows a direct comparison of the transmission through the two 
1mm gap hook and loop sections clearly showing how the added 
conductivity given by the electroplating has improved the RF 
performance. 
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Fig 5. Comparison of transmission for 1mm gap hook and loop with, 
and without, added electroplating 
 
Conclusion: The results presented in this paper clearly show that hook 
and loop systems can be used as a connector at low microwave 
frequencies.  The ‘switch’ format used here will give a higher insertion 
loss than one would expect to find in a connector using hook and loop.  
The use of electroplating has indicated that higher conductivities will 
extend the frequency range of the connectors.  The electroplating 
process used here stiffened the loop component.  Increasing the 
conductivity at the manufacturing stage should be able to remove this 
problem.  Electroplating the hook and loop with copper has produced a 
significantly lower insertion loss of around 1dB up to 2GHz, except for 
the 8mm gap, see Fig. 3.  If a 2dB Insertion Loss is deemed acceptable 
then a frequency range in excess of 4GHz may be considered.  
 
A reusable connector that allows electronics to be removed from a 
fabric system for security or other reasons, such as washing has been 
demonstrated. This concept makes is a useful and important addition to 
textile RF systems.  A wider transmission line would work better with 
the hook and loop connectors proposed.  This fits well with textiles 
where relative permittivities are generally relatively low. 
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