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Abstract - The purpose of a superconductive
DC/SFQ circuit is to produce a controlled
number of picosecond single flux quantum
pulses at the output when a slowly changing DC
current is applied to the input.

In this work, we have designed and
simulated a DC/SFQ circuit based on
Nb/AIOY/Nb  Josephson  junction technology.
From the simulation, we could obtain the
margins for various circuit parameters.
And also we have successfully operated a
DC/SFQ  circuit which was  fabricated
with the same design. The margin for the
input bias current of the circuit was

observed to be of 60%,
close to the simulated value.
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Fig. 1. Equivalent circuit of DC/SFQ.
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Table 1. Margins obtained from WRSPIC
simulation for the circuit parameters of
DC/SFQ

Center | Low | High | margin | margin
()% (+)%
iBCJ21 0.19 0] 0.39] -100.0 105.3
IBCTH 0.5 0.2 0.8 -60.0 60.0
IBCT2 0.58| 0.28; 0.88 -51.7 51.7
LC11 3 0 6| -100.0 100.0
LC21 3 0o . 6 -100.0 100.0
LCT1 2.1 0.1 4.1 -95.2 95.2
LCT11 1.25 0.05| 2.45] -96.0 96.0
LCT12 0.85| 0.05 1.85 -94A1 94 .1
LCT21 1.1 0 2.2 -100.0 100.0
LCT22 1.1 0 2.2] -100.0 100.0
LICDH1 11.8 4.2 17.6 -64.4 49,2
LICD2 3.5 0.9 6.5 -74.3 85.7
BCJ11 0.28| 0.17} 0.46 -39.3 64.3
BCJ12 0.196| 0.046] 0.386] -76.5 96.9
BCJ21 0.238; 0.038] 0.438] -84.0 84.0
BCJT21 0.392] 0.092| 0.692] -76.5 76.5
BCTJ11 0.28; 0.03] 0.52] -89.3 85.7
BCTJ12 0.392| 0.092| 0.692] -76.5 76.5
BCTJ22 0.392] 0.122| 0.692| -68.9 76.5
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Fig. 2. Operation of the DC/SFQ circuit
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