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Abstract:
larity RM (Reed-Muller) circuits. The correctness of the proposed method is proved in theory, and the validity and feasibility is ver-

Dual logic based polarity conversion and polarity optimization method is proposed for logic synthesis of mixed po-

ified by experiments. The proposed method can contribute to applying the methods for polarity conversion and optimization of
MPRM (Mixed-Polarity RM) to MPDRM (Mixed-Polarity Dual form of RM). The results of mapping to FPGA (Field Pro-
grammable Gate Array) after logic synthesis for fifteen XOR-based logic circuits from MCNC show that on average, compared to
the FPGA implementations of optimized designs obtained by logic synthesis tools such as Espresso and ABC, mixed polarity RM cir-

cuits have superiority in area and speed, and MPDRM circuits can achieve optimal FPGA implementations.
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1 A AT 1 HiE Fif [Tt HE B 1 A SiE I} 1\ FiE i}
Sxpl -10.00 11.11 16.67 11.76 5.71 6.59 28.57 7.28 24.24 0.74
9sym 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9symml 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
alu2 21.28 -9.20 24.11 -7.08 23.97 0.76 26.71 2.70 3.60 1.95
51m -10.26 | -3.86 53.85 11.68 -30.30 2.55 45.45 17.13 58.14 14.96
inc -11.90 | -10.38 | -16.67 | -10.25 | -20.51 | -10.33 | -25.64 | -10.21 -4.26 0.11
rd53 0.00 -0.04 0.00 2.74 0.00 -0.13 0.00 2.65 0.00 2.78
rd73 60.61 3.22 2.42 -3.46 31.58 9.16 0.00 2.90 -46.15 -6.89
1d84 73.40 7.83 74 .47 6.36 24 .24 -0.51 27.27 -2.11 4.00 -1.59
sqri8 -25.00 | -5.24 -6.25 0.69 13.04 1.05 26.09 6.63 15.00 5.64
sqri8ml -50.00 | -18.63 | -50.00 | -20.35 | -41.18 -2.83 -41.18 | -4.31 0.00 -1.45
squar5 18.75 5.66 18.75 5.73 7.14 -3.33 7.14 -3.24 0.00 0.08
481 58.62 16.35 58.62 16.38 42.86 9.05 42.86 9.09 0.00 0.04
xor5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Z4ml 16.67 1.01 33.33 0.95 -42.86 | -6.75 -14.29 | -6.81 20.00 -0.06
S 23.59 0.15 30.65 1.39 8.67 0.58 17.11 1.81 9.23 1.24

AE A% AT T BURNE RS 1 DR 34, O LA % 481 HYTER A5 1
£ RM H [ BB % R A 55K TR R R s . P35 45
HRFE W T IX B B, 5 ABC 4L 45 5 (Y FPGA 2B
AHEE, MPRM Hi % BE % 38 15 8.67 % 1) 1h F2 ol 35 DL K&
0.58 % F3 JE 32 T+, MPDRM Hi f& AEUE IR 15 17.11 % Y 1
FROE RN 1.81 9% A 38 BE AR 3

3 AME FH Quartus 11 5.0 1) PowerPlay i T A
X 4 FhEEA AT B 25 AT T TIRE AT B, X A L K T
T4 PR T 45 R D RESEA A [R], I EHLXHIX 15
AVE B, B R 2E A AT B 45 R T RE S S
25.80mW.

MEMA FoR T XTI SE H I, MPDRM HE % g
AR oA ALY FPGA SEEL.

TR B 2 T2 J6 5 0 1 B R AR bR, (R b 22
T X R v 8 BRI SC T E0O0F AN g L3 R B FPGA 52
PRSE S BT HL B 9sym F1 9symml, Hid ff; MPDRM Eb
et MPRM HA7 5/ 5055 A1 , X 0 Ath Hi 26, L de
f; MPDRM 4 AN BE b Hodse i MPRM 3545 52 ) T4,
ASEEIRAG /D 1 SCF B (BN BR &, Fe i MPDRM
L& 1Y FPGA S22 4L T e A0 MPRM H % 11 FPGA 5K
L, X JE KN TE MPDRM 1 22 30 X 48 7 Hr AN [a] 1) 300 22 [1]
AR Z2 O TR, AT {3 MPDRM FE 8 5 B+ 40 5 1)
H B A

6 ZHit

ARSCNFRIES EAAT IR UE B T BT G 3 T X 2
SRR A WME RV HAL (6 BRI 6 e R B Ak 5 19 1E
i, I R SR IR T A B S AT S g
Y5250 T MPRM i & F1 MPDRM HE, B 4% 14 % 6y vk L,

SR PR A 2o A8 0 AT L R M T R S 4 T RE S S B
TRl — A Ak o 2 58 B MPRM 5%, MPDRM i, i 1) #%
PEOLA , Bead T 5 da o v B, 3 P T 20 R
WEIE FHF i AR Ak , o T SRR 00 Ak LA S 1 AR RN 2
FEUHFLAL .

TR TR A e RMH B A M R Ak 1 25 SR R A7
FPGABLIT , 35 Espresso LA ABC fEALZ5 R 1Y FPGA 5L
PUHEAT He A, 5 SR 2R B, X F ik 2L 3L+ XOR (1) H J% 1M
FONFEHERE IRAWE RM H B H A 1 AU
FIPLFA, IF H MPDRM Hi 2% fig 0% 15 21 5 i L AL 1% FPGA
SEPR.
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