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Simulation for characterization of high speed probe for measurement of single
flux quantum circuits
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Abstract : High speed probe for measurement of
single flux quantum circuits is comprised of coaxial
cables and microstrip lines in order to carry high
speed signals without loss. For the impedance
matching between coaxial cable and microstrip line,
we have determined the dimension of the
microstrip line with 50% impedance by simulation
and then have investigated the effect of line width
and cross-sectional shape of signal line, dielectric
material, thickness of soldering lead at the
coaxial-to-microstrip transition point, and the angle
between dielectric material and end part of the
signal line on the characteristics of signal
transmission of the microstrip line. From the
simulation, we have found that these all parameters
had influenced on the characteristic of signal
transmission of the microstrip line and should be
reflected in fabricating high speed probe. We have
also determined the dimension of coplanar
waveguide to fabricate testing sample for
performance test of high speed probe.

Key Words : single flux quantum circuit, high speed
probe., microstrip line, coplanar waveguide
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Fig. 1. Schematic diagrams of high speed probe and
microstrip line.
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Fig. 2. Dependence of impedance and Sz of the
microstrip line on line width of signal line
(dielectric material: teflon-based)
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Fig. 3. Dependence of impedance and S2; of the
microstrip line on line width of signal line
(dielectric material: plexiglass)
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Table 1. Simulated dimension of coplanar
waveguide whose impedance is about 502 in the
bandwidth of 2~8GHz

Type A Type B
Width (W) (m) 190 60
Gap (G) (m) 90 30
Height (h) (mn) 1 0.5
Thickness (t) (um) 3 3
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