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Estimating the Performance of a Circuit Simulator
Using LUCAS

HIROYUKI YAGIT and Ryo DAN (or DANG)f

‘We propose a new circuit simulation environment using an enhanced Neumann type software
hardware co-computing system, and develop a circuit simulator using a dedicated hardware
accelerator in this environment. In the present paper, we estimate the performance of this
circuit simulator by comparing the operating clock counts for Berkeley SPICE2G.6 and our
hardware. In this environment, our accelerator can solve 20 times faster than software calcu-
lation for full-matrix. In addition, we report a new “code generation method” algorithm for
realizing this environment. Estimation of some benchmark circuits shows it can solve about
1.3 times faster than the original “code generation method” of SPICE2G.6 for each solution
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Table 1 Comparizon of operating clock cycles.
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Fig.6 Allocation and wiring of LUCAS.
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Table 2 Number of oparations for SPICE.
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Table 4 Code data structure for LUCAS_c.
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Table 5 Account information of benchmark circuits.
n nttar perspa | ALU1 ALU2 if CL_SPICE CL_LUCAS_c
circuit_A 38 214 85.180 126 310 36 11962 5232
circuit_B 231 1681 96.850 997 2161 229 83472 37896
circuit_-C 1180 6779 99.513 3989 11970 1178 432140 191508
06 OO0OO0OODOOOOOOODOOOODO
Table 6 Clock cycles needed of benchmark circuits.
SPICE (Wepu = 1) LUCAS_c
(Ivlcod=2) matrix (wrpga = 25)
operation ALU1 ALU2 if TOTAL ALU1 ALU2 CNTL TOTAL
clock cycle/op 42 9,5 12, 7 - 21+4 5+4 5 -
circuit_A 5292 2790-1550 432-252 8514-7094 3150 2790 5 5945
circuit-B 41874 19449-10805 2748-1603 64071-54282 24925 19449 5 44379
circuit_C 167538 107730-59850 14136-8246  289404-235634 99725 107730 5 207460
07 LUCAScOOOOOODOODODODODO
Table 7 Clock cycles needed for communication of LUCAS_c.
LUCAS_c
PCI9052 (wfpga = 25) chip-set (Wpys = 15) Host App. (Wepw = 1)
operation out-64bit-in 32bit-out out-64bit-in 32bit-out out-64bit-in 32bit-out
clock cycle/op 4x2 4x2 4 4x2 2x2 4 10x2 6x2 10
circuit_A 2016 304 5232 2016 152 5232 5040 456 13080
circuit_B 15296 1848 37896 15296 924 37896 38240 2772 94740
circuit_-C 63670 9440 191508 | 63670 4720 191508 159180 14160 478770
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