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A Motor Position Detecting Method Using Algorithmic State Machine(ASM)
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ABSTRACT

This paper describes on a position detection method for the motors which have repetitive operations using
the Algorithmic State Machine(ASM), one of the digital logic design methods. With analyses for the
incremental encoder output patterns, state diagram and state table are constructed and a digital circuit which
can detect the changing point of direction of motor rotation is designed. To verify the validity of the designed
circuit, simulations for all cases in which the direction of motor rotation is changed, are performed. Simulation
results show the designed digital circuit can detect the direction of motor rotation accurately for all cases.
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(b) Encoder output for COW movement
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Fig. 1 Encoder output patterns
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Fig. 2 Encoder output patterns when movement direction
is changed
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Fig. 3 Conventional circuit for position detection
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position detection
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Fig. 6 Block diagram for the digital circuit
represented by state flowchart
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Table 3 State table for digital circuit implementation
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SP1 | SP2 || INI | IN2 || SNI | SN2 || DIR || JSN1 | KSN1 [ JSN2[ KSN2 | IDIR | KDIR
0 0 0 0 0 0 z 0 X 0 X 0 0
0 0 0 1 0 1 0 0 X 1 X 0 1
0 0 1 Q 1 0 1 1 X 0 X 1 0
0 1 0 1 0 1 z 0 X X 0 0 0
0 1 0 0 0 0 1 0 X X 1 1 0
0 1 1 1 1 1 0 1 X X 0 0 1
1 0 1 0 1 0 z X 0 0 X 0 0
1 0 1 1 1 1 1 X 0 1 X 1 0
1 0 0 0 0 0 0 X 1 0 X 0 1
1 1 1 1 1 1 z X 0 X 0 0 0
1 1 0 1 0 1 1 X 1 X 0 1 0
1 1 1 0 1 0 0 X 0 X 1 0 1
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JSNI1=IN1 1)
KSNI=IN1’ (2)
JSN2=IN2 3
KSN2=IN2’ 4)

JDIR = INI - SN1” - SN2’
+ IN2" + SN1" - SN2 + IN1" - SN1 - SN2
+ INZ - SN1 - SN2’ (5)

KDIR = INZ - SN1’ - SN2’ + INI - SN1' - SN2
+ IN2" - SN1 - SN2 + IN1' - SN1 - SN2
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Fig. 7 Block diagram of the digital circuit for
position detection
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Fig. 8 Implemented proposed circuit for simulation
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Simulation results with proposed circuit for
position detection
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