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Simulation and Operation of DC/SFQ-JTL~-SFQ/DC Circuit

Jong-Hveok Park™”,

Abstract: A complex single flux quantum(SFQ)
circuit could be made up of various elementary cells
such as JTL(Josephson transmtssion line). Splitter,
XOR, DC/SFQ. SFQ/DC. T flip-flop. - - -, etec.

In this work, we have designed and simulated a
SFQ circuit, which consists of DC/SFQ, JTL and
SFQ/DC. based on Nb/AlO/Nb Josephson junction
technology. From the simulation. we could obtain
the margins for various circuit parameters. And also
we have successfully operated the circuit, which
was fabricated with the same design, up to the
input signal frequency of about 20 GHz.

Key Words: single flux quantum circuit, Josephson
transmission line, DC/SFQ, SI'Q/D¢*, Nb/AlO/Nb
Josephson junction
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a9 1. DC/SFQ-JTL-SFQ/DCe
Fig.
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1. Equivalent circuit of the DC/SFQ-JTL
-SFQ/DC circuit.
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Table 1. Operation ranges and margins obtained
from WRSPICE simulation for the circuit parameters
of DC/SFQ-JTL-SFQ/DC circuit.

g | Hag | Aug | O |

IBCT3 0.51 0.32 0.67 37.3 31.4

IBCT2 1.31 0.92 1.64 29.8 25.2

IBCT1 0.77 0.65 0.9 15.6 16.9

ICD 0.52 0.4 0.65 23.1 25.0

LICDI1 11.8 7 18.5 40.7 56.8
LICD2 3.5 0.9 9 74.3 157.1
LC11 2.6 0 5 100.0 92.3
LC21 2.6 0 6 100.0 130.8
LCT11 1.3 0 26 100.0 | 1900.0

LCT12 1.3 0.3 3.5 76.9 169.2

LCT1 2.4 0 21 100.0 | 775.0
LCT21 0.9 0 9 100.0 | 900.0
LCT22 1.7 0 7 100.0 | 311.8
LCT2 2.4 0 4.6 100.0 91.7
LCT31 1.3 1 12 23.1 823.1
LCT32 1.3 0 2.5 100.0 92.3
LCT3 2.2 1.9 2.5 13.6 13.6
LCT41 1.1 0.7 2.2 36.4 100.0
LCT42 0.4 0.2 1.2 50.0 200.0
LTTIN 0.7 0 2 100.0 185.7
LTT1 1.4 0.8 2.3 42.9 64.3
LTT2 2 1.2 4 40.0 100.0

BCJ11 0.24 | 0.02 0.4 91.7 66.7

BCJ12 | 0.28 | 0.07 0.52 75.0 85.7

BCJ21 0.24 0 0.32 100.0 33.3
BCTJ21 | 0.39 | 0.26 0.9 33.3 130.8
BCTJ31 | 0.39 0 0.61 100.0 56.4

BCTJ32 | 0.39 0 0.78 100.0 100.0

BCTJ41 | 0.47 0.38 0.54 19.1 14.9

BCTJ42 | 0.47 0.24 0.7 48.9 48.9

BCTJ11 | 0.28 0.12 0.32 57.1 14.3

BCTJ12 | 0.39 0.28 0.52 28.2 33.3

BCTJ22 | 0.39 | 0.12 0.64 69.2 64.1

BTS1 0.2 0.06 0.28 70.0 40.0

BTS2 0.24 | 0.14 0.38 41.7 58.3

BTTI11 | 0.24 | 0.14 0.38 41.7 58.3
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Fig. 2. Simulation result of the DC/SFQ-JTL-
SFQ/DC circuit.
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BTT12 | 0.39 | 0.32 0.86 17.9 120.5

BTT21 | 0.47 | 0.28 0.6 40.4 27.7

BTT22 | 0.24 0 0.44 100.0 83.3
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Fig. 3. {a)} Microphotograph of NC/SFQ-J7TL-
SFQ/DC circuit which was fabticated by using
HYPRES 3-um standard fabrication process.

(b) Operation of DC/SFQ-JTL-SI'Q/DC circuit for
10 kHz sine input signal.
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Fig. 4. Operation of NC/SFQ-JTL-counter- SFQ/DC
circuit for 19.6608 GHz sine input signal.
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