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4. Analysis of the Encoder and Results 
 
The 8-3 encoder needs to be analyzed the operational characteristics. From the 

corresponding output islands we take the outputs A, B and C, respectively. The presence of 
positive voltage in the output islands corresponds to logic 1, whereas no voltage corresponds 
to logic 0. Hence, the input–output signals, of this encoder are shown in Figure 5. The eight 
inputs in the circuit are encoded to three outputs, where each output symbolizes one of the 
minterms of the eight inputs. In this circuit we used nine single-electron OR gates to 
analysis the 8-3 single-electron encoder. When the input vector [10000000] is applied an 
excess electron is transported via tunneling to island N8, N15, N18 and the island voltage 
(OUTPUT A, B, C) becomes 0.0V. When the input vector is varied, the electron tunnels out 
of N8, N15 and N18 are charged according to the Table 4 given below. 
 

Table 4: The corresponding points for the stability plot of the 8-3 encoder 
 

I1 I2 I3 I4 I5 I6 I7 I8 Input vector 
Output 
vector 

16mV 0V 0V 0V 0V 0V 0V 0V 10000000 000 

0V 16mV 0V 0V 0V 0V 0V 0V 01000000 001 

0V 0V 16mV 0V 0V 0V 0V 0V 00100000 010 

0V 0V 0V 16mV 0V 0V 0V 0V 00010000 011 

0V 0V 0V 0V 16mV 0V 0V 0V 00001000 100 

0V 0V 0V 0V 0V 16mV 0V 0V 00000100 101 

0V 0V 0V 0V 0V 0V 16mV 0V 00000010 110 

0V 0V 0V 0V 0V 0V 0V 16mV 00000001 111 
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5. Conclusions 
 

A single-electron 8-3 encoder was presented in this paper. A step-wise procedure 
was followed, designing first the OR gate, exploring its operational characteristics and 
knowing the individual elements operational characteristics, a 8-3 encoder circuit was built 
and explored using a bottom-up approach. The whole procedure was done using a Monte 
Carlo-based tool and the results showed a compatibility of the operating characteristics 
between the circuit and the individual OR gates. This outcome allows the operational 
characteristics of the individual gates to define those of the circuit. In all stages of the design 
and the simulation procedure and the operational characteristics were verified. The circuit 
allowed less delay time and power consumption reduction. 
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