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Tab.1 Experiment results of the proposed method

CIBazEN =S B n LT m AIAR R/ e RN
Ham3 3 5 3 {3,5,7}
4b15g_1 4 15 7 {6,1,15,5,8,3,10}
Mod5d1 5 8 1 (31}
) {1706,1571,989,1906,1901,1843,1910,1209,745, 685,1737,
Shitadder 11 29 19
494,1242,1591,1483,1585,1484,1704,683}
Gf2*4mult 12 19 10 {4000,3888,3440,4048,944,4064,4080,4016,3952, 3568}

{1048567,1048543,1048511,786431,786303, 1048559,
1048319,1048565,1048569,262143, 520191,1015807,
1048575,917499,1048570, 393215,1048566, 917495, 917503,
786430,655359, 1048572, 917501, 655351, 1048574 }

Cyclel7_3 20 48 25

1048543,1048573,1048559,1048323,1048521, 1048571,
1048463,1048561,1048562,1048535, 1048574,1048481,
1048483,1048550,1048495, 1048383,1048129,1048386,
Mod1024adder 20 55 41 1048515,1048133, 1048158,1048575,1048320,1048192,
1048451, 1048196,1048199,1048223,1048239,1048322,
1048335,1048351,1048353,1048391,1048064, 1048066,
1048071,1048072,1048095,1048128, 1048255
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SAT-based Algorithm for Generating Test Set of Reversible Circuits

Li Mingcui,Zhou Rigui

(School of Information Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract: Reversible logic is the basic feature of quantum computing, and is also a solution to the increasingly
prominent low energy demand. According to the controllability and observability of reversible circuits, this pa-
per presents a novel algorithm which is based on the logic satisfiability to generate the complete test set automati-
cally for single missing—gate fault in reversible circuits. The data transmissions of reversible logic circuits based
on k—NOT gates are linear modeled, and the constraint of single missing—gate faults are described by linear tem-
poral logic. The test sets are generated automatically by applying the circuit models and the fault constraints to the
SAT solver to obtain the counterexample. Experimental results show that this method can generate test set effec-
tively with high degree of automation for irregular and complex reversible logic circuit based on k= NOT gates.

Key words: reversible; quantum; SAT; gate fault; fault detection



