%8 I T Vol.46 No.8
2018 4E 8 H ACTA ELECTRONICA SINICA Aug. 2018

He T ESOP s5 KA i i AH 25 28 1Y)
] B 2R T I
[ A

(L IR R 2l T 515 B TR B, TL PG 75 %2 343009 ;
2. A 25 5 M EREE I [ KN 2 st A B T A SR IR, VLG 35 42 343009)

B OE: FUOMZIRRBUIAE 2 e i H =2 [ Y T D ZOR A R R e 4 T A R R T AR S B (Ex-
clusive-Sums-Of-Products , ESOP) ) n] 19 H B £5 5 77 15 SR PR 18—~ B2 A1 $12 HH — Pl T SR RIS Ay 1 AR 7 28 1y o
WL ER G 75 %07 IR SC AR B A0 ) 22 i PSR P X S D7 (RS A R T S DRI R T 9T SRS S R
R AR, SR X B KA AR A AT 25, LA B W M 2247 ] Toffoli ] LR W30t 1 i B AE AU FT BEZ 1 B
H AR b 2R 2 (R 3 S 5 AR AT IR A S P L 5 ] B S5 AR AR , 68 SO B 22 1 31 7 TR St 7 A , E—
AR AR T3 L B A B AR i RevLib 225 H R SO0 Bir B 1 O 35 64T 1 B3IE , 45 2R WA B 42 14 5 9 T DUAR A b2
fit AR 15 221 ok R 1 =2 [ AL N 3R REAS KK phy ESOP 55 B 44 nl g v e A9 2 7 AR , I HL B A v ey k1)

KR IS, BELE; BRI BB AA; T 2 ok E
hESFES: TP387, TP391.72 XHEkFRIREG: A XEHS: 0372-2112 (2018)08-1866-10
EBFZ4# URL: http://www. ejournal. org. cn DOI: 10.3969/j. issn. 0372-2112.2018.08.010

Reversible Circuit Synthesis Method Based on Maximum
Weighted Output-Compatibility Class of ESOP
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Abstract: Reducing quantum cost of reversible circuit by exploiting sharing of product terms among multiple function
outputs is one crucial problem to be solved for ESOP ( Exclusive-Sums-Of-Products) based reversible circuit synthesis. A
maximum weighted output-compatibility class based reversible circuit synthesis method is proposed. The proposed method
first partitions cubes set into several output-equivalence classes by utilizing zero-suppressed multiple-output decision dia-
gram,and obtains maximum weighted output-compatibility class by using greedy strategy, then synthesizes the maximum
weighted output-compatibility class to share mixed-polarity multiple-control Toffoli gates and reversible sub-circuits among
as many output variable lines as possible. In order to further reduce quantum cost,the proposed method clusters cubes in e-
quivalence class by exploiting structural similarity among cubes, and decomposes those cubes that have more literals. The
proposed method is validated by using several RevLib multi-output functions. Results show that the proposed method can
fine exploit sharing of product terms among multiple function outputs,can reduce quantum cost of reversible circuit synthe-
sized from ESOP,and has high time efficiency.
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