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Abstract

We have designed and measured an SFQ(Single Flux Quantum) OR gate for a superconducting ALU (Arithmetic Logic
Unit). To optimize the circuit, we used WRspice, XIC and Lmeter for simulations and layouts. The OR gate was consisted of
a Confluence Buffer and a D Flip-Flop. When a pulse enters into the OR gate, the pulse does not propagate to the other input
port because of the Confluence Buffer. A role of D Flip-Flip is expelling the data when the clock is entered into D Flip-Flop.
For the measurement of the OR gate operation, we attached three DC/SFQs, three SFQ/DCs and one RS Flip-Flop to the OR
gate. DC/SFQ circuits were used to generate the data pulses and clock pulses. Input frequency of 10kHz and 1MHz were
used to generate the SFQ pulses from DC/SFQ circuits. Output data from OR gate moved to RS flip-Flop to display the
output on the oscilloscope. We obtained bias margins of the D Flip-Flop and the Confluence Buffer from the measurements.
The measured bias margins were +38.6% and +23.2% for D Flip-Flop and Confluence Buffer, respectively. The circuit was
measured at the liquid helium temperature.
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Fig. 1. Circuit diagram of an RSFQ OR gate.
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Fig. 2. Simulated voltage vs time graph of an RSFQ OR
gate. The graph shows SFQ pulses of clock, data IN1, data
IN2 and output.

Fig. 3. Photograph of an RSFQ OR gate.
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Fig. 4. Measurement block diagram of an RSFQ OR gate
which uses an RS Flip-Flop.
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Fig. 5. Photograph of an RSFQ OR gate chip including the
measurement structure.
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Fig. 6. Scope traces of an RSFQ OR gate measured at
10kHz. An oscilloscope and an arbitrary waveform
generator were used in this test.
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Fig. 7. Scope traces of an RSFQ OR gate measured at
1MHz.
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