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Abstract: The research content of DNA computing is various and complex. The construction of DNA complex
logic circuit belongs to an important research branch of DNA computing, in which the construction of logic gate
belongs to the basic research of DNA complex logic circuit construction. The design of a simpler logic gate is
used to provide a reference for researchers to build complex circuits and save valuable time for basic research.
In order to solve the above problems, the idea of enable control end and DNA strand displacement technique
are used to design three kinds of DNA combinatorial logic gates: AND-OR gate, NAND-NOR gate and XOR-
XNOR gate. The results show that the three kinds of combinatorial logic gates can realize six kinds of logic
operation functions, and the multi-stage combinatorial molecular logic circuits are successfully constructed by

using the combinatorial logic gates, which provides more solutions for DNA calculation. It promotes the
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development of DNA computer.
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(R+S)+T)', #WtHYN((RS)+T)'OW. 1
C,/CoNOFF /ONR}, Gy o ATEMTIRE, LLm %
AN RMS, it N (R+S). fEC3/Cy A
OFF/ONI, Gya\noPHATEARMITIRE, BRI
NTH(R+S), fiHA(R+S)+T)'. 1EC5/Ceh
ON/OFFHIf, Gy xn#hATFIELHIZhAE, I HIA N
WHI((R+S)+T)", #HYN(RS)+T)®W., TE
C,/CoNOFF /ONR}, Gy o ATEMThRE, LEm %
AN RMS, it N (R+S). fEC3/C A
ON/OFFIf, Gy noftATSIERITEE, HEEHIA
NTH(R+S), i A(R+S)T)'. 1EC;5/CeHN
OFF/ONHY, Gy xn#hATREIThAE, BRI
WH((R+S)T)', #HBYHN((RS)T)OW. {1
C,/CoNOFF /ONRF, Gy o ATEMTIRE, L%
AN RMS, it N (R+S). fEC3/Cy A
ON/OFFIf, GyanoftATSIEMITEE, HEEHIA
NTHI(R+S), #itN((R+S)T)' . f£C;/CeN
ON/OFFIf, Gy xn#hATFIELHIZhAE, I HIA N
WH((R+S)T)', #HBYHN((RS)T) ®W. 1
C,/Cy,NOFF/OFF, C4;/C, NOFF/OFF,
C;/CeNOFF JOFFIY, Gy o BEAAT 5 HITIRE
NARATH M T FE, GuanoMEARAT HIER T
e, MAPATEARRIDIAE, Gy xnBEAIAT R B
Dhag, XAWAT H BT Ae, UL H Y N
OFF. f£C,/C,A0ON/ON, C;/C,NHON/ON,
C5/CsHNON/ONHIE, G joMEHAT 5HIThEE, X3k
TEEITIRE, Gra noBEPAT HAERITIRE, AT
SARMITIRE, Gy xnBEPAT R BRI ZhRE,  SPRAT 5
BUIThAEE, R 1% H Y NON.

HC,~CghN “ON” , “OFF” , “ON” , “OFF” ,
“ON” , “OFF” , #AfE54 “0000, 0010, 0100,
0110, 1000, 1010, 1100, 1111”7 &, HES(a)nT %0
HiHESHFE “0all-0al8” REEH “17 ,
MINE S ONHARSFIME SR, HimH{ES “0al9-

R 1 AANSRERASIZEAERAER

75 C/C, Cs/Cy Cs/Cs Y A= C1/Cy Cs/Cy Cs/Cs Y
1 ONJ/OFF ON/OFF ON/OFF  (ABC)'®D 6 OFF/ON  OFF/ON  ON/OFF ((A+B)+C)&D
2 ON/OFF ON/OFF OFF/ON  (ABC)®OD 7 OFF/ON  ON/OFF  OFF/ON  ((A+B)C)GOD
3 ON/OFF OFF/ON ON/OFF ((AB)+C)®D 8 OFF/ON  ON/OFF  ON/OFF  ((A+B)C)'&D
4 ON/OFF OFF/ON OFF/ON ((AB)+C)®D 9  OFF/OFF OFF/OFF OFF/OFF OFF
5 OFF/ON OFF/ON OFF/ON  ((A+B)+C)'®D 10 ON/ON ON/ON ON/ON ON
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5 “0al9-0al6” RMMEAERREE “0” . @
Ha[f, HEisel 7 (RST) O WHIZ #2510
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0 011, 0100, 0111, 1000, 1011, 1101, 1111” &, HH



1408 B 7 5 F

2 %

42 %

8(c) AT 5 SAFAE “0all-0a18” REKEH
“17, MEINGS REHARSFE S, High(ES
“0al9-Oal6” NAEREKZH “07 . BT R
R, HBOFSEBL T (RS)+T)' ® WHIZHRIZH )
fit. MC1~C6HN “ON” | “OFF” , “OFF” ,
“ON” |, “OFF” , “ON” I}, #iA{E5 N “0001,
0010, 0101, 0110, 1001, 1010, 1100, 1110” K}, HH
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