-

20224 128 et=AZEQoAFEIISe] =24 M18Z R[22

=2 2022-2-22  http://dx.doi.org/10.29056/jsav.2022.12.22

rlolARAESY TES] I FHE o83
d&n NEAEe A4 el B3 AT
ol & FxF

A Study on the Method of Generating a Resolver Reference
Signal using Triple state of Microcontroller Port
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Abstract

In this paper, when generating a reference signal for a PMSM resolver, a hardware and software
configuration method that can simplify the complexity of filter circuits and insensitive to changes in filter
circuit characteristics is presented by composing triple signals using the port characteristics of the MCU.
Accordingly, we analyzed the characteristics of the existing resolver reference signal and the filter circuit
required for it, presented hardware that forms a three-level voltage output using the triple state
characteristics of the MCU, and presented a software algorithm for constructing a sine wave using this.
In order to prove the performance of the proposed method, the experimental circuit was constructed and
the experiment was conducted. As a result, it was confirmed that the filter circuit was simplified to the
2nd order, but the circuit elements did not require high precision, although using the same number of
MCU ports..
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Fig. 1. Principle of resolver
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Fig. 2. Diagram of generating reference signal
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Table 1. The states of the microcontroller port

Control
Port Status Current
DDR | Data
Logic-H Source Out
Logic-L Sink Out 0
Input = In X
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Fig. 4. 3-level voltage conversion circuit
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Table 2. Output voltage according to port state
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Port Status Output
Logic-H 0V
Logic-L Vee
Input Vee /2
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Table 3. Signal change timing and output voltage

State| Time[uS] |Duration/uS]| Output [V]
©) 0-&4 34 25
@ 84 - 417 333 5
&) 417 - 584 167 25
©) 534 - 917 333 0
@ | 917 - 1,000 83 25
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Fig. 6. Waveform generation by timer interrupt
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