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Abstract - In this work, we have developed
a systematic way of utilizing the basic design
tools for superconductive electronics. This
include WRSPICE, XIC, margin program, and
L-meter.

Since the high performance analog-to- digital
converter can be built with Rapid Single Flux
Quantum (RSFQ) logic circuits the development
of superconductive analog-to-digital converter
has attracted a lot of interests as one of the
most prospective area of the application of
Josephson Junction technology. One of the main
advantages in using Rapid Single Flux Quantum
logic in the analog-to-digital converter is the
low voltage output from the Josephson junction
switching, and hence the high resolution.

To design an 1-bit analog-digital converter,
first we have used XIC tool to compose a

circuit schematic, and then studied the
operational principle of the circuit with
WRSPICE tool. Through this process, we

obtained the proper circuit diagram of an 1-bit
analog-digital converter circuit. Based on this
circuit we performed margin calculations of the
designed  circuits and optimized circuit
parameters. The optimized circuit was laid out
as a mask drawing. Inductance values of the
circuit layout were calculated with L-meter.
Circuit inductors were adjusted according to
these calculations and the final layout was
obtained.
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Fig. 2. Simulation results of an SFQ Pulse
Generator
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Fig. 3. Simulation results of a T Flip-Flop
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Table 1. Margin for T Flip-Flop

Center ) )
margin(%) | margin(%)
14 0.5 30.00 32.00
1Bl | 025 60.00 60.00
15 0.1 130.00 90.00
Bl 05 32.00 8.00
B2 0.4 37.50 20.00
B3 05 28.00 26.00
B4 0.7 12.86 17.14

(Unit - Junction;mA, Inductor;pH)

Fig. 4. The current flows in L39 and L40
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Fig. 5. 1-bit A/D Converter layout
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Fig. 6. Mask layout of an 1-bit A/D Converter
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Fig. 7. The picture of mask layout where all
the layers are overlaid
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