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Background and Significance Graphene is on the verge of being implemented in commercial applications 
but due to a low on-off ratio not all applications are suitable to graphene. However, high-speed analog 
electronics / waveguides where a high on-off ratio is not required are promising fields where graphene could 
have a presence. It has been shown that graphene transistors can have a cut-off frequency above 150 GHz. 
We present research on graphene in coplanar waveguides using large area graphene fabrication methods 
Methodology: Chemical vapor deposition was used to grow graphene on copper, Raman spectroscopy was 
used to verify the growth process. Graphene was transferred to quartz, a low-loss substrate ideal for high-
frequency applications, using DQN photoresist as a transfer polymer to heavily dope graphene, we have 
measured low-frequency sheet resistance to be 900 Ω /square. Standard photolithography and electron beam 
metal deposition techniques were used to form coplanar waveguides and graphene was patterned with 
oxygen plasma. We measure transport properties of graphene up to 40 GHz using a vector network analyzer 
and characterize the impedance of graphene. We observe that graphene can be used as an electrically short 
element when placed between signal and ground or in a gap between signal lines in coplanar waveguides. 
Our results show graphene as circuit components in a coplanar waveguides but same can be applied with 
other waveguides or transmission lines such as microstrips. Work is underway to measure graphene 
properties up to 110 GHz. 

 

Figure 1: (a) Large-area graphene on low-loss quartz substrate. (b) Coplanar waveguide graphene device with 
electrical model overlayed. 
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