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Speed up of Electronic Circuit Simulator SPICE3
using Linear Devices without Time Dependence.

KENTA SHINOZUKA ,! HIROBUMI TOMINAGA ,f!
ASUKA NAKAMURA ! and YosHITAKA MAEKAWAT!

This paper proposes a speed-up scheme of electronic circuit simulator SPICE3
by reducing number of operands in solving circuit equations. SPICE3 per-
forms transient analysis by solving circuit equations using LU factorization.
SPICE3 treats linear devices without time dependence with unchange param-
eter. Therefore, solving process of circuit equations treats these devices as
constant element. Operation results using constant elements are unchange in
simulation. So performing constant propagation in matrix elements, operations
using constant elements solve only one time in transient analysis. Therefore,
the proposed method using constant propagation reduces operations in solving
process of circuit equations. The performance evaluation shows the modified
SPICE3 gives us about 1.6 times speed-up compared with SPICE3.
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Fig.1 A simulation processing of SPICE3.
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Fig.2 An example of LU factorization of SPICE3.
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Fig.3 A simulation processing of SPICE3 by reducing operations.
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Fig.4 An example of code generation.
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Fig.5 An example of code execution.
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Table 1 A processing time of transient analysis.
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Table 2 Number of fill-ins in LU factorization.
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236 x 236 376 405 29

592 x 592 380 406 26

650 x 650 208 208 0
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Table 3 Number of operands in solving circuit equations.
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