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Varistor has a lot of advantages in comparison with zener diode, such as the symmetry of electric polarity in
the voltage-current curve, the large electrostatic capacity and the high responsibility. Therefore, it is used as a
protective component against not only the static electricity but also the surge noise for the portable telephone,
video camera, CD-ROM, DVD-ROM and DC motor. Especially, Sr'TiO3 varistor is available for the noise
absorption, since it has a large electrostatic capacity and a large non-linear coefficient between applied voltage
and current at the region of a large current. However, the noise absorption characteristics have been hardly
investigated. In this study, simulations were made to analyze it and to present the data for designing a ceramic
varistor using the determined equivalent circuit of ceramic varistor. It was found that 80% current flowed from
the surface of varistor to the inside conduction layer and that it was returned to the surface again.
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Fig.1 Schematic of varistor.
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Fig.2 Model of ceramic grain.
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Fig.3 Equivalent circuit of ceramic varistor.
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Table 1. Parameter of equivalent circuit.
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Fig.4 Change of resistance value in each layer a
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1000
100
10

0.1
0.01
0.001
0.0001

EHRIQ]

B5 frbjROBEFEOZEL
Fig.5 Change of resistance value in each layer f
toj.
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Fig.6 Simulated circuit.
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Fig.7 Calculated noise wave form.
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Fig.8 Noise wave form without varistor.
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Fig.9 Measured noise wave form.
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Fig.10 The ratio of peak current in each layer.

4. FLEH

ERRIZIBNTH, REFEBEE STi0s A7 Iy
78V AR T REROWHRIEIE S B R L 7 BRHY2 SR
BicBEHL, ZOSMER»DERT—Z BT
s BERITHED ) A XBARNY ZRFILEY L X 5Tk
INENTWAOMNEEN Lz, BbNicfREHUTIOR
7.

1) ) 2 FORNEHEE R Z R L - BEXAEMERT
FAERFERALT, ERICE—& OBEREEE L ERKT
)4 RRRDOY I 2 v—ariffolk b, BERK
FOSBEENEANEL B —BL, NV ARZD/) AL XK
AT T 53 D 48D B L 7.

2) NYRFDEDEHT) A ABRIRS TS5
BUIalb—iarick Rtz A, A XERIE
FEDREOERB AN, =2 il CTHUEE
~NFEDD b OBREED B0RRE L KEWZ &, REAHF
EHNAERLEEO NBRBELLBRIARE2oT
W5 Z LA L.

“hbnZehd, EMERETAVERNDE, /A
ORI L L bIT, KEHDNERTHD? D BMOKF
MOBILL ) A ZRIFE~ORBAL» L 2D, &
REIASBONY A F OEELEDTHRATHD LA
bha.

o, ARFEO—IRIL, SCRERFIRMEEORE)
X0 iTbhie. ¥, REXY ZBAEW/MERE
K&k L35 TDK () BF7 /A ABEEATOBR
BALCEH AR L ETET.

BB
1) SAkTES, LemiEth, &R F o BEXRFESEH, 24
(2000)343 ‘
2) ) PAT VAT F—T A, A—I3—=T7A4ET
I v 7 RBIEEHRAAY FT v 2 (1990)
3) BANEAE: IER - BRI —FH8RTE|, A
E=HAR (1980)
4) SRS, EmED, FN F o E¥R, 116-A
(1996) 177

| ‘
\

|
|



