
Emerging Device Technology > Micromachined Microwave Circuits  

The Emerging Device Technology Research Group is collaborating with the Microsystems 
and Nanotechnology Research Group in the department of Mechanical Engineering and 
the Communications Engineering Research Group in Electronic, Electrical and Computer 
Engineering in the development of new ultra miniature components for application in the 
communication industries.  

The construction of components, on the micron scale, is by silicon micromachining and cross 
linking of SU8 photo resist supported by thin film metal and dielectric deposition. The devices of 
interest are for applications in the frequency range of 0.5-100 GHz and above, and can potentially 
improve the performance and cost of such systems as local area broadband internet access, 
local area multipoint data and voice distribution systems, inter car communications and satellite 
communication systems. 

Particular components being studied are a range of filters, signal splitters, antennas, coaxial 
cables and waveguide. New types of device structures are being developed which suit the 
microsystems technology available. These innovative components are designed, made and 
tested in the research groups. The picture below shows a new ultra miniature microwave filter 
operating at around 30 GHz for LMDS application. The exploded view shows how the circuit is 
made up of five layers of metal coated SU8. 

 

The response of the filter is shown in the graph below. New topology of filters at around 63 GHz 
and 40 GHz have also been developed. 

http://www.edt.bham.ac.uk/


 

SU8 photoresist is a very attractive material for MEMS and Micromachining applications. Being a 
photoresist means standard photolithography process can be used to define micro-patterns 
accurately. On the other hand, once cross-linked the resist is transformed into a strong, resilient 
material. The figure below shown below is a square coaxial cable made from SU8 photo resist. It 
consists of five metal coated SU8 layers; once the layers are bonded together a solid structure is 
formed providing the function of a wideband filter. 

 

The performance of such filter is shown below. The light green and black curves are the 
simulated S21 and S11 respectively, while the pink and blue curves are the measured S21 and 
S11. 

 



New components for microwave signal 
distribution have been designed for use in 
a Butler matrix. These components - calle
Hybrid Couplers have application in many 
microwave systems including beam 
forming matrices for antenna arrays. The 
hybrid coupler shown to the right is m
of square coaxial cable with inner 

conductor only a 50 micron wide. It operates at 63 GHz. This component is of particular interest 
to our industrial collaborators who are interested in inter car communication networ
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Miniature components can be used in system applications in a number of ways. The most 
complex (shown below) consists of an antenna array, a network of transmission lines forming a 
Butler matrix, followed by filters and switches. The system allows for the transmission and 
reception of signals in different directions in space. Such a circuit is the overall goal of this part of 
our micromachining work. 
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