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Abstract

When a fault or error occurs in a state machine that controls the operation of a device, malfunction may occur resulting in
serious problems. As a solution to such a problem, fault tolerant techniques are widely employed to the conventional finite
state machine by adding additional circuitries. In this paper, we provide pragmatic comparisons in terms of gate count,
critical path delay, and area—times by comparing the most widely used encoding methods. As a result, the guideline to
determine an appropriate encoding method of FSMs is provided for hardware designers leading to an overall improvement
for the fault tolerant systems.
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State |Binary| One—Hot | Hamming—2 | Hamming—3
SO 000 | 00000001 0000 000000
S1 001 | 00000010 0011 000111
S2 010 | 00000100 0101 011001
S3 011 00001000 0110 011110
S4 100 | 00010000 1001 101010
S5 101 | 00100000 1010 101101
S6 110 | 01000000 1100 110011
S7 111 | 10000000 1111 110100
H2 1Y 58 7ot dH 74 2d 23
Encoding Equivalent Critical Areax Time
Methods gate count | path delay
Binary 181.22 1.24 224.71
One—Hot 517.67 3.62 1873.97
Hamming 2 208.26 3.26 678.93
Hamming 3 324.76 3.35 1087.95
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