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Design of a PMSM Servo System Based on MC56F84789 Device
JIANG Wei, NI Shunhua, QIU Xinguo,ZHOU Jianxing

(Key Laboratory of E&M ( Zhejiang University of Technology) , Ministry of Education & Zhejiang Province , Hangzhou 310014, China)

Abstract: At present, the digital AC servo system with permanent magnet synchronous motor ( PMSM) is gradually

replacing the DC servo system in the CNC machine tools, automatic production lines, industrial robots and other

applications. In order to improve the performance of PMSM vector controller,a digital vector controller for PMSM based
on Freescale 32-bit DSP MC56F84789 was designed. MC56F84789 contains a variety of advanced high-speed, high-
precision peripherals. The mathematical model of PMSM and field-oriented control principle were described. A PMSM

servo system was designed with multi-functions and good real-time performance. The experimental results show that the

current loop responds quickly, and there is no steady-state error for speed and position closed-loop control. The system is

verified to be reliable and has fast control speed.

Key words ; permanent magnet synchronous motor; vector control; PMSM AC servo system; Space Vector Pulse Width

Modulation( SVPWM )
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Figure 1  Principle diagram of PMSM servo control system based on vector control AP, SRR R 58 B
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Figure 2 Coordinate analysis diagram of
rotor field oriented vector control
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Figure 3 PMSM vector diagram on d-q coordinate
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Figure 4 Diagram of Space Vector
Pulse Width Modulation theory
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Figure 5 PMSM servo system control structure
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Figure 6  Current and voltage measurement flowchart
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Figure 7 Flowchart of servo control

ADC B $0AT BE AW 37 5 1) Ok AR I B . X
T BT S AT 5 A4 PR AH F, O R I B e R A
ApFRAR Y, SVPWM SCELFT PWM fiy 55, o7 B P I 32
SEAT 55 G045 o7 R R ARG S T A A
4 LIHHER

PMSM {14 fr] fle 4% il 52 4t 2 S g4 1 I &] 8 i
N, EL R R R R 24V, I H S SRR B Ol 125
ws , Bk T JH HI 55 % N 8 kHz, FreeMaster %415 K+ i 1
50 pso —AHZKREIE D HL AL )2y 300 W, 4 i
1500 r/min, SEEAOSGHL GRS S (1 024 p/r) . XFEEH]
RGEHAT T B PRRAL . FIH CodeWarrior A< £f

A AR AT I AR FreeMaster 152 SCKHIIE A

M 210 r/min F] 1 000 r/min s} £ 55 33 J i o
BOC L9 JIrzn . e i U, BEA T I AR
INB 2508 B S IR RSO 1B AT 5 el b FH B 45 8 o B
B IE] 292 50 ms, Z8 315 B iR 22 0 0. 5% 7¢
A, BE AR I R GE X K

207 18 432 kb (4.5 5% ) B B 0 1 5 2 4
B 10, 455 18 432 Ak npit, e i 250 11 4k,
290.97° (MM L) , e LR 222 0. 06% » W HI RS
SENAE BERCAF A BTV R AP, BET 2 1A Ik &R ge Xt
P B K



[ - o) £ {5,235 .5T MCS6FS4789 () PVSM [ERRIRGIRSEG .69 -

B8 SEIxFE& T RAMEHA
Figure 8 Photo of main hardware of

the experiment platform

[ e — ]
=l1z) 81= 5 2=l TW( 2ls) @)
= —
gt _roqares ]
00
5 R ESHE
" E s
»
.
o
% Rk
LT
5 =
i 50ms
.
% Ty B e R
- UR—

B9 i#%E#% % 210 t/min 2] 1 000 r/min & M %
Figure 9 Speed response waveform

from 210 r/min to 1 000 r/min

T — A
RO Sy o Mo BN g =
Peston_reqered Postion_scus!
17500
16000 /
e AERE '\
i 18432pluse
e PR E
000 18421pluse
900
- R Pty
e =

B 10 257 18 432 ANpRoP BF AL F v 2 0% T
Figure 10 Given 18 432 pulses position

control response waveform

5

&g

DL MC56F84789 “Jj#% i, 454 PMSM fi] IRk 42 il 45

ML BOT T — KGR A U AR i R 4
HREHI RS FE R T MC56F84789 4 i) =F & e I AN
s AR, A AR A T P R A A . SR
SRR < PR B P B 1 DO AR A R 22, mi I PR
AR A EEGIRE RE. Frict R g TAR R, HT

YENTEE,

SE

(1] Z=R,BRE QR AMRBEEES[M]. o R Tk
H 4 ,2008.

(2] 4F.DSPEEREHNEHZLELAIM]. L LEMEMK K
% AL ,2007.

[3] #S|. ETHEREMEH G AmEF B ARZL[D]. ALM -
HT UL A % ,2008.

(4] #F&K. X T DSP WX HEA#HEFFARERNZRFELID]. KA
T 2 3 ok #,2000.

[5] %7, = 3T MCS6F8357 ty Ak Fl & o Al AL il 2 4
[J]. &% &5 1,2007,29(2) :3 -5.

(6] FE&€E A#nfARAGHEEERNBRAE T I BilE
=4 #4%,2012,16(2) :25 -31.

(7] W&, % K. 3T TMS320F28335 ty & mi Fl F Ll F b & &
4] k()] AR T42,2011,28(9) 1090 — 1094,

[8] KEF,MhHR, BAZE mAsEFFAMRALEEEFRIT[I]
s W AL ,2009,37 (12) 242 —44.

[9] Freescale Semiconductor, Inc.. MC56F847xx Reference Manual
[Z]. Rev. ed. Austin, Texas, USA : Freescale Semiconductor, Inc. ,
2012.

[10] KEA R#EFEIXAARRAATE[D]. @7 @ wXME
ft K K 5 ,2008.

[11] JUNG J W,CHOI Y S,LEU V Q, et al. Fuzzy Pl-type current
controllers for permanent magnet synchronous motors [ J]. Electric
Power Applications, IET,2011,5(1) ;143 —152.

[12] BAI Lei. The design and research of permanent magnet

synchronization electric machine vector control system [ J ].
Mechatronic Science, Electric Engineering and Computer ( MEC) ,

2011,7(2) :62 -64.



