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Abstract: In this letter, a new set of silicon probes, at submillimeter and terahertz frequency range, 
for I/O connectivity and instrumentation applications are introduced.The designed probes are 
optimized for testing of planar silicon-based integrated circuits using newly introduced network 
analyzers, e.g., a PNA-X. The probes have been optimized for different frequency windows 
matched to the standard metallic rectangular waveguides (WR-2, WR-4, and WR-6) 
corresponding to the frequency band of 110-500 GHz and higher. The probes comprised of highly 
resistive silicon channel waveguides, which are tapered on both sides laterally and vertically. The 
side of the probes which is coupled to the WR waveguide is tapered laterally and the other end 
which is used to couple the signal to or out of the sample under the test is tapered vertically with 
an angle of 54.6 degrees. The probes are pressed (side-coupled) on the sample under the test. The 
probing system consisting of the input and output tapers and a channel silicon waveguide as the 
sample under the test are designed and simulated using HFSS v.12 for three windows of 
frequencies including 110-170, 170-260, and 325-500 GHz. The simulation results show that the 
insertion loss and return loss are lower than 3 dB and higher than 15 dB, respectively; which are 
much better than the losses of commercially available high frequency probes. (C) 2012 Wiley 
Periodicals, Inc. Microwave Opt Technol Lett 54:2095-2098, 2012; View this article online at 
wileyonlinelibrary.com. DOI 10.1002/mop.27003 
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