2009-SLDM-138 (22)
2009 /1/30

HEEA HROEZES HERE
IPSJ SIG Technical Reports

GA Z V- HEIERB DR FERELIC BT %
FERI O L BHRERROM L

TR #Et EH Rt EET B2

1 BRESEMRERZTENER, BET
1 EIEREESBEWER, LABTH
E-mail: {{ytakeha,tadokoro}@signal.ics.tut.ac.jp, {{natsui@ngc.riec.tohoku.ac.jp

H5FL BEMNTINVTY XL (Genetic Algorithm: GA) ZRAVW=HEMIBRORTESH LS AT LICBVT, £
B4 (Principal Component Analysis: PCA) Z#F L, HMISEOR MEGKIC RSN 3R TEMOMHEBBER (=
B RBHTS. RRHEORDIC, BRIAFA—ZELTERSEZAVASC LICKD, HEMERZERLIHRD
Tbh, ERBROMENEAENS. AT, 28880 PCA DHEAFEEZREL, SHRERICKD PCA DHEA
DERNRICE X BB DOVTRIT 5.

F—0—F E@EM7IVIY XL, EEHIESE RTERSL, RSO

Improvement of Search Efficiency by Principal Component Analysis for
Analog Circuit Sizing of Operational Amplifier using Genetic Algorithm

Yuji TAKEHARA', Masanori NATSUI, and Yoshiaki TADOKORO!

1 Faculty of Engineering, Toyohashi University of Technology, 1-1 Hibarigaoka, Tempaku-cho, Toyohashi,
Aichi 441-8580, Japan
11 Research Institute of Electrical Communication, Tohoku University, 2-1-1 Katahira, Aoba-ku, Sendai
980-8577, Japan
E-mail: {{ytakeha,tadokoro}@signal.ics.tut.ac.jp, {{natsui@ngc.riec.tohoku.ac.jp

Abstract This paper presents an automatic sizing of analog circuits using genetic algorithm (GA) and its perfor-
mance improvement using principal component analysis (PCA). In this paper, we propose two types of approaches
for applying PCA. One is to keep the size of search range to the initial size, and the other is to reduce the search
range according to the phase of the exploration. The effect of the applications to the system performance is discussed
through an experimental automated sizing of operational amplifiers.
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Fig.3 Conceptual diagram of 2-dimensional PCA:
(a) before mapping state, (b) after mapping state.
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Fig.4 Operational amprifier: (a) circuit symbol,
(b) circuit structure 1, (c) circuit structure 2.
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Table 3 Target characteristics and lower limits of evaluation.
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Fig.5 Fitness transition: (a) circuit structure 1,
(b) circuit structure 2.
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Fig.6 Average fitness transition: (a) circuit structure 1,
(b) circuit structure 2.
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circuit structure 1.

Table 5 A set of parameters of the best fitness individual for

MOS Tr. | W{um]/L{um] | 88 | &8l (O]
M, M2 680/343.3 Ry 15.7M
Ms 0.4/946 Ra 113k
My 753.1/268.3
Ms, Mg 14.3/41 BE | ARMHE [F)
M 9.8/920.2 Ci1 2.3p
Mg, Mg | 3.9/26.4
Mio 14.7/0.4
Mn 1.3/39.7
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circuit structure 2.

Table 6 A set of parameters of the best fitness individual for

MOS Tr. | W[um]/L[pm] | MOS Tr. | W{um]/L[pm)
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Fig.7 Frequency response for best fitness individual:
(a) circuit structure 1, (b)circuit structure 2.
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