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Abstract - In superconductive digital logic
circuits, D2 cells can be used to compose a
decoder, an important component of an
Arithmetic Logic Unit (ALU). In this work, we
simulated D2 cell by using WRspice. D2 cell
has one input, one switch input., and two
outputs (outputl and output2). D2 cell
functions in such way that outputl follows the
input and output? is the complement of the
input data, when the switch input is "0.”
However, when there is a switch input “1,” the
opposite output signals are generated. In this
paper, we optimized a D2 cell by using
WRspice, and obtained the minimum margin of
26%. Our optimized D2 cell will play a key
role in the ALU fabrication.
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Fig. 1. Consumption rate per gate of several
electronic device
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Fig. 2. D2 cell circuit diagram
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Fig. 3. D2 cell simulation result
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Table 1. D2 cell margin result

Device (-) (+)
Name Value margin margin
L1 36pH | 36.11 % | 91.67 %
L2 07pH | 71.43 % | 242.86 %
L3 25 pH | 92.00 % | 172.00 %
BO {023 mA| 26.09 % | 30.43 %
Bl {032m| 50.00 % | 56.25 %
B2 [ 020mA| 100.00 % | 70.00 %
B3 [020mA| 55.00 % | 35.00 %
B4 {035 mA| 45.71 % | > 200.00 %
B5 {016 wA| 56.25 % | 43.75 %
B6 |[020mA| 100.00 % | 85.00 %
R1 9 Q@ 28.89 % [ 62.22 %
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