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Analysis of VS| Fed Brushless DC Motor Driving Characteristics used by SPICE

Kim Eel-Hwan*

Summary

It is very difficult and complicated to analyze the characteristics of inverter fed driving system
used by conventional computer simulation. This paper represents the method, which is easy to
simulate the inverter fed motor driving system used by SPICE, which was developed as a simulation
program for electronic circuits. The results of SPICE simulation are accomplished by the equivalent
circuit of model motor and inverter system. The system has 3-phase voltage source inverter fed 120
conduction period using power transistor. Finally, the results of SPICE simulation are verified by

comparing with the conventiona! computer simulation and experiment.
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Fig 1. Stator circuit of brushless dc motor.
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Table 1. Parameter of model motor.
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Fig 2. Circuit of VS| system.
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- OPTIONS WIDTH=80

VDC 25 0 DC 120

V¥ 2561 DC O

VR 332 DC O

VS 8 33 DC 0

VT 14 34 DC 0

VEAS 21 24 PULSE(-36 36 -3.055MS 6.1IMS
6. 11MS 12.22MS 36. 67MS)

VEBS 22 24 PULSE(-36 36 9.165MS 6.11MS
6. 11MS 12.22MS 36. 67MS)

VECS 23 24 PULSE(-36 36 -15.275MS 6.11MS
6. 11IMS 12.22MS 36. 67MS)

D1 3 1 DMOD

D2 0 14 DMOD

D3 8 1 DMCD

D4 0 3 DMCD

D5 14 1 DMOD

D6 0 8 DMOD

+- MODEL DMOD D(iS=2.2E-15 BV=1200 CJO
=0 TT=0)

RB1 2 4 50

RBZ 16 17 50

RB3 7 9 50

RB4 5 6 50

RB5 13 15 50

RB6 10 12 50

RM1 32 18 30.4

RM2 33 19 30.4

RM3 34 20 30.4

LMI1 18 21 0.121H

LM2 19 22 0.121H

LM3 20 23 0.121H

CS1 1 26 0.01UF IC=0

RS1
Cs2
RS2

26 3 30

3 27 0.01UF IC=0

27 0 30

CS3 1 28 0.01UF IC=0

RS3 28 8 30

CS4 8 29 0.01UF IC=0

RS4 29 0 30

CS5 1 30 0.01UF IC=0

RS5 30 14 30

CS6 14 31 0.01UF IC=0

RS6 31 0 30

Ql 123 QMOD

Q2 14 16 0 QMOD

Q317 8 QMOD

Q4 3 5 0 QMOD

Q51 13 14 QMOD

Q6 8 10 0 QMOD

- MODEL QMOD NPN (IS=2.2E-15 BF=150 TF
=26.5NS CJC=1FPF)

VGR 4 3 PULSE(0 20 0 INS INS 12.2MS
36. 67MS)

VGR1 6 0 PULSE (0 20 18. 3MS INS INS 12.2MS
36. 67MS)

VGS 9 8 PULSE(0 20 12.2MS INS INS 12.2MS
36. 67MS)

VGS1 12 0 PULSE(0 20 -6.11MS 1INS INS
12.2MS  36. 67MS)

VGT 15 14 PULSE(0 20 24.4MS INS INS
12.2MS 36. 67MS)

VGT1 17 0 PULSE(0 20 6.11MS INS INS
12.2MS 36.67MS)

.TRAN 10US 75MS UIC

.OPTIONS ABSTOL=1.00N RELTOL=0.01
VNTOL=0. 01 ITL5=10000. PROBE

.END
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