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Fast Algorithm for Design of Spiral Inductor using Genetic Algorithm
with Distributed Computing

R E-ZE g
(Ki-Dong Sa : Chang-Hoi Ahn)

Abstract - To design a spiral inductor a genetic algorithm is applied with fast computing technique. For the inductance
extraction of the given geometry the fast multipole method is used, also the distributed computing technique using 10
personal computers is introduced for the massive computation of the genetic algorithm. A few important design
parameters are used as genes for the optimization in the genetic algorithm. The target function is chosen as mean
square error of the inductance at several sampling frequency points. A large-scaled inductor is fabricated and compared

with the simulated data.
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] Table 2 Conditions of genetic algorithm
Table 1 Fabricated inductor size

Selecting individual number in tournament 3
Turn number 6 selection
Horizental length in the inner space of Population size 10
. 600.m
incuctor
Maximum generation number 20
Vertical length in the inner
. 6004m .
space of inductor Crossover ratio 80%
Strip line width 300um Mutation ratio 59
Space between strip_ lines 300(m
Strip line thickness 3om E 3e 464 geg AAAI e @) Wes 0
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248 AAA29) 3% g JdEUEA 2EL 98 uss) Chromosome Range Space
g Eg Tl AR A9 & ge nvuwd 1y Turn number 1-9 1
Zolrh, o] oA ZAg AR o]l F AAFE AL Horizontal length in the inner
& 3o space of inductor 150m=750m 150m
sueld JYEE dA 9% §1 duEe gz Vertical length in the
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Table 4 Fixed elements size
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Table 5 Converged spiral inductor size

Strip line width 150um
Space between strip lines 150m
Strip line thickness 104m
Via length 2004m
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Fig. 8 Minimum fitness at each generation
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Turn number 6
Horizental length in the inner space of incuctor| 300um
Vertical length in the inner
. 300¢m
space of inductor
Strip line width 150um
Space between strip lines 150um
Strip line thickness 10m
Via length 200um

£ 6 CPU H4FAIZE b2
Table 6 Comparison of CPU times

CPU times in serial
processing [s]

CPU times in parallel processing
using 10 personal computers [s]
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Fig. 10 Current distributions of 6 turn spiral inductor at 2GHz
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