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Design of symbolic serial multiplier based on spiking neural membrane system
WANG Fang-xiu
(School of Mathematics and Computer Science , Wuhan Polytechnic University, Wuhan 430023 , China)

Abstract: For the existing spiking neural membrane system, it can only multiply unsigned binary integers, but in

practice , it is more necessary to multiply signed integers. Therefore it is more suitable to multiply signed integers by

spiking neural membrane system. Firstly,the separation of numeric bit and symbol bit of serial data in serial multi-

plier is designed. Secondly,a spiking neural membrane system is designed to compute the serial multiplier of any

two signed integer multiplications. The simulation results show that the system can perform the multiplication of

signed integers accurately. The solution of the current problem will contribute to the design of biological CPU for

spiking neural membrane system.
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Step I swl I SWZ | sw3 I swd | swS I swb I swT -
0 0 1 0 1 0 0 0
1 1 1 0 1 0 0 0
2 : : : 3 3 : g [~]
1] | ]
Step | Input I aux10 | aux]1 I aux12 | aux13 I aux14 I bit0 -~
3 0 2 0 0 0 0 0 [
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Step SW, SW, SW, SW, SW; SW, SW, SWy compare Sign Input
0 0 1 0 1 0 0 0 0 0 0 0
1 1 1 0 1 0 0 0 0 0 0 0
2 1 1 1 1 1 1 0 0 0 0 0
3 1 1 1 1 1 1 0 1 0 0 0
4 1 1 1 1 1 1 0 1 0 0 1
5 1 0 2 1 1 1 0 1 0 0 1
6 0 0 1 1 1 1 1 2 0 0 1
7 1 0 0 1 0 0 1 1 0 0 0
8 1 0 1 1 1 1 1 0 0 0 1
9 0 0 1 0 2 1 1 1 0 0 0
10 0 0 0 0 0 0 0 2 2 0 1
11 0 0 0 0 0 0 0 0 0 0 0
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Step 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
Input o 3 3 3 2 1 0 1 0 0 0 0 0 0 0 0 0 0 0
aux10 2 0 0 0O 0 0 O 0 0 0 0 0 0 0 0 0 0 0 0
auxl1 o 2 0 0 0 0 O 0 0 0 0 0 0 0 0 0 0 0 0
aux12 o o0 2 0 0 0 O 0 0 0 0 0 0 0 0 0 0 0 0
aux13 o 0 o0 2 0 0 O 0 0 0 0 0 0 0 0 0 0 0 0
aux14 o 0 o o0 2 0 O 0 0 0 0 0 0 0 0 0 0 0 0
bit0 0O 0 4 6 6 4 5 4 5 4 4 4 4 4 4 4 4 4 4
bitl o 0 2 4 6 4 5 4 5 4 4 4 4 4 4 4 4 4 4
bit2 o 0 2 2 4 4 5 4 5 4 4 4 4 4 4 4 4 4 4
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Step 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
bit3 o o 2 2 2 2 1 0 1 0 0 0 0 0 0 0 0 0 0
aux20 o o0 o o0 o 2 0 0 0 0 0 0 0 0 0 0 0 0 0
aux21 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
aux22 o o0 o o0 o0 o0 o0 1 0 0 0 0 0 0 0 0 0 0 0
aux23 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0
aux24 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
add 8 4 2 1 0O 0 O 0 0 0 0 0 1 1 2 2 2 1 0
output 0 0 0 0 1 0 0 0 0 0 0 0 0 1 1 0 0 0 1
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