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Characteristics Simulation of Electronics Cooling for a High-Temperature
Superconducting Flux Flow Transistor Circuit
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Abstract

An equivalent circuit for the superconductor flux flow transistor(SFFT) was combined with high

temperature cooling device, based on the analogy between thermal and electrical variables usihg the
high-temperature superconductor(HTS), is proposed. The device is composed of parallel weak links
with a nearby magnetic control line. A model has been developed that is based on solving the equation
of motion of Abrikosov vortices subject to Lorentz viscous and pinning forces as well as magnetic
surface barriers. The use of thermal models the global performance of thermal cooling circuit and
signal system to be checked by using electrical circuit analysis programs such as SPICE.
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The structure of the superconducting flux
flow transistor(SFFT) combined high
temperature cooling device

Fig. 1.
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Table 1. Parameters for formula (1)

Parameter Value
o, 10° m/s (ZRZ2ARH)
oA &£x)
Mo 4nx10”7 wb/Am
d 4pm, ©um, Sm
r 5um
50um

Control
line
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Fig. 2. An equivalent circuit for the SFFT
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Fig. 3. The structure of a HTS cooling device
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Fig. 4 Three port model for a HTS

thermoelectric cell element
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Table 2. Analogous relationships between electrical
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Table 3. Simulation parameters of SFFT

and thermal variables ES———— Vo
= pe o Lin 200~300pH
. N
zi (‘{;)} “,:]j (;f} Rin 01-059
m T
M 10-20pH
=4 (K) ALV) Op
23 £ E(W/mK) ANAEE(1/Qm) T 182
44 Z(/K) A 718 F(F) Lout 170pH
Rout 378
B 50 W —
Te 404 {{V/
< 30 len
E i 12 A
T € -t 8 mA
Rm g 204 —0— 4 mA
Vo 3 —o—- 0 mA
Va 10
o T T T T T 7 T T
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a8 5 AR Y4AA 9 94 x4 Vottage (mv)
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Fig. 5. Complete model at thermal electrical 29 6 1P A4 o WS o]£% SFFT ;ﬁg}-

cooling device
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Fig. 6. I~V characteristic of the ICP dry etched
SFFT
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