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Study on a Grounded Inductor Simulated by the use of the
Operational Amplifier
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Abstract

A grounded inductor is proposed which contains only one resistor and operational ampl-

ifier. The circuit uses the inherent frequency dependent characteristic of an amplifier to

simulate the inductor.

A parallel resonance circuit is constructed with the proposed circuit. It has been proved

by the experimental results of the resonant circuit that the propased circuit is equivalent

to the grounded lossy inductor.

The lossy inductor is imbedded in a passive bandstop prototype, and the resultant cha-

racteristic curve has been verified by the experiment.
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Fig. 1. The operational amplifier.

d 4 (2% A4E 4+ A5 4 ()F A4F3A9)
Integrator Model o]g}a 3£},
AAEZI Y GB & Feleh. e, SaFsls

5 g

A(S))=-— 1 RN )

4@ %Y W A% A4 g B 127
27124 QAFEA ASE & 05T e
3. slzo| Ty

2% 2 (a)s} & Feedback Configuration & 7}
o] =] el A(input admitlance)

A FEed 4y
Yi, & T3 uw,
I PR T O PN (5)
Y/=YG(5) rervrmramerorraasierinnsassanennnns(§)
o= Hrf.

1714, VCVS(Voltage-Controlled Voltage Sour-
ce)d MFSx= 918 o]=ngl2(open loop input
adnittance)® Y; 2, %4 = o] 5(open loop gain)
% —G(s)E, AF$= 29 9lvclx(open loop out-
put impedance)& O o= 7133},

4 (5)9 g7 dJrruast Sty $EHEE o
H 2 Mk Zek 4 BYE A (B)ell e Y2 Yl
G99 AZd A"« ety L, C 9 FDNRz
Simulation & 4 .07,

EATFAAE Q445 E519 single-pole rolloff £+
# ]8T BHor gAFEy 2 AAHE 2% 2 (a)
2] VCOVS 2 wixstsict. 294 8=, 2.8 2 (a)d
A VEVS Y o] F G(s)E A(G) [4 (D2 A"
Aelet. zejm, GAFEYE 2 AEST Y o]
MEL Y7l OcR, ARSE £9 d8xast 0o
2 77 AE 29 2 () ¥ 28 2 (b4 o

BEBEE H28% £ oW 19794 95

A% 2. (a) Lossy L,C &< FDNR¢ Simulation
7 98 55
(D) (@)% U9 o=mR 27t Srbq 532
Fig. 2. (a) Feedback configuration used to simu-
late lossy L,C or FDNR, and (b) its equi-
valent input admittance.

a8 3. (a) A" AR AgE, (b) (a)9 9P o=
AR A7t 5kl 5=
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(b) Its equivalent input admittance.
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