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Research on Modulation Failure Due to Bias Voltage Drift of
PWM in Switching Amplifier of Active Magnetic Bearing System

ZHOU Yuan , JIANG Kejian
(School of Information Science and Technology s Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: Modulation failure mechanism caused by bias voltage drift in three-level PWM of the
switching power amplifier in AMB system was analyzed in this paper. Based on the three-level PWM
switching power amplifier, a novel hybrid modulation method was proposed, which consists of the
triangular wave modulation and the sample-and-hold(S/H) circuit with a D flip-flop. The two bridge arms
of the main circuit were respectively controlled by the triangular wave comparison circuit and the S/H
circuit, and the bias voltage value was respectively determined by the triangular wave amplitude value and
the mean value of the static current error. This meets the pulse modulation requirements under the
situation of theoretical bias voltage drift. The principle of the proposed hybrid modulation was illuminated
in detail and its circuit implementation was given. The simulation and experimental results show that the
proposed modulation method can not only get rid of the failure due to the bias voltage drift in PWM, but
also has the advantages of low current ripple, fast response speed and little influence of load parameters.

Key words: active magnetic bearing (AMB); switching power amplifier; three-level PWM; hybrid

modulation
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