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Abstract: Neuromorphic system refers to a new type of information processing system inspired by brain
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and using non-Von Neumann structure system, which gradually becomes one of the research hotspots in
the field of artificial intelligence due to its high parallel computing capability, extremely low power con-
sumption and the characteristics of storage and computation integration. Among them, logic circuits are
the basic computational units for neuromorphic computing hardware implementation, which are of great
significance for building new neuromorphic systems. Most of the existing logic circuits for neuromorphic
systems are composed of traditional components such as diodes and transistors or integrated chips, which
have limitations in terms of size and performance. Memristors with nanometer size, variable and non-vola-
tile resistance, and low energy consumption provide a new idea for building logic circuits for neuromorphic
systems. Based on this, this paper presents a detailed review and analysis of recent memristor logic cir-
cuits, which are broadly classified into three categories based on the difference of input and output logic
state variables in the circuits: circuits with both input and output variables as resistance (R-R type), cir-
cuits with both input and output state variables as voltage (V-V type), and circuits with a combination of
resistance and voltage (R-V type/ V-R type) as input and output state variables. The advantages and dis-
advantages of different circuit topologies of memristor logic circuits are summarized by comparing and ana-
lyzing the three types of memristor logic circuits in seven aspects: components, calculation methods, logic
state variables, complexity of peripheral circuits, energy loss, cascading capability, and delay. Further,
the potential applications of existing memristor logic circuits in the fields of associative memory, emotional
computing, and pattern recognition are compiled and analyzed. In view of the shortcomings in operational
complexity and physical implementation of memristor logic circuits, this paper foresees the development
direction of memristor logic circuits. Finally, the paper concludes with a summary of the memristor logic
circuits and their applications in neuromorphic systems.
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NOT NAND NOR
+ M _ - D =D

X
aOR b L
) X a XOR b “ﬂf‘ — E : A‘[é A
E_ B B
A =4 (4B) (4+B)’
X
i %"aXNORb _"fl—. a | | |
a AND b
X,

d. SR PUFB I T AL O LB e. CMOS B R B R EE
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“07. A BCHE . A R D BR T, PSAZ BE A A LIRS R A A T B . RIS 1) B A 12 BEL &% 4 BEL(EDIR
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FKARL DL TGS 43, B R s iy 4 S & o WA AC B A . T T PSS BE g D 51 B0
BH. #4570 AR My M, M, 5 8 B AR 3 1 7 G s HEARAC B & AR W TF G IT . € A2
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