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Isolation Amplifier Circuits for Sensing and Feedback of the Inverter
DC-Link Voltage

Kyung-Seo Kim™

Abstract

This study proposes an isolation amplifier circuit for the sensing and feedback of inverter DC-link voltage, which
is inevitable for the precise control of inverter output voltage. The isolation amplifier consists of a pulse-width
modulator and a pulse transformer with dual secondary windings. The accuracy of the proposed circuit depends on
the precise matching of filter parameters in dual secondary circuits. The influences of parameter inaccuracy on the
amplifier performances are analyzed. A modified circuit is proposed to reduce the dependency on filter parameters.
The validity of the proposed method is verified through simulation and experiment.
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Fig. 1. Isolation amplifier circuit for simulation (a) circuit
diagram (b) voltage waveforms of the switch QI, the
primary winding, the secondary circuit and the filter
capacitor.
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Fig. 2. Signal waveforms of amplifier circuit (simulation) (a)
with 1[kHz] AC signal (b) with 3[kHz] AC signal (c) Ripple
components.
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Fig. 3. Effect of parameter mismatch in amplifier circuit
(simulation) (a) with R, =0.9R, (b) with R, =09R,

(c) with Cp, =1.1C,.
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TABLE 1
GAIN AND PHASE DIFFERENCES DUE TO
PARAMETER MISMATCH

Parameter Gain Phase
mismatch difference difference [rad]
R,=09R, 1.04 0.02
R,=09R, 0.97 0.01
Cp, =110 0.9 -0.03
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