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Study of the Three-axes Ganged PMSM Drive System
Based on TMX320F28335
LIANG Bo,OUYANG Hong-lin

(Electrical and Information Engineering College, Hunan University ,Changsha 410082 Hunan,China)

Abstract; The three-axes ganged PMSM system was designed on the basis of a single PMSM drive system,
the control method of the three-axes ganged PMSM system and the architecture of the hardware and software
were realized. Then a high performance DSP TMX320F28335 were introduced, the digital control of the PMSM
drive system generated using this DSP controller. The test result indicates this system has nice consistency on
torque output,
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Fig. 1 The architecture of ganged system

* Ts
a0 1A L B
"~ Va|2ns|vy |svewm[ | Z
PI T, | %
z - 2
i 2 iy
in 3s/2r M
HEAE
o2
6, PMS
i
x
%
3
LR
9 ek
PMS

B2 BIHREEHELER
Fig. 2 Control algorithm diagram of ganged system
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Fig. 3 The topology structure of inverting circuit
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Fig.5 The voltage regulator circuit
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Fig.6 The application circuit diagram of DAC7724

3.3 IGBT BEzhiisk

A RS 800 A/1700 V # IGBT 4k K i
THEMEFXTH B TERTENRN KRS
BB EARANEEERMEYHE,IGBT #
B IR 5 28 1+ TLP250, EXB840/841/850/851 &
ISR R R BB EEE, R
B RER. L7, 1% F%i L Concept A 7]
K= 2SD106AL - 17 4 % IGBT MRS 8844, %

WA EFFATUES) 1700 V i IGBT, R B8 ¥ RE 4, R
PIRER PTTRAE 3R BRI B, LR R R
BhaR I rEREE S JLRL AL BRI 7 FUR

1415V}
R,
vut |5TR R, I R,
15k
K D
5.1“3134]48 15kQ
PWMI2 D, x c.
4148
nF
~(e o 3
e
4148 LINB pai|22 R Gl
ENPWMUD‘];::&; so1 Mooy prj2L B0k 2 g
D, D,
asl so 10 Ci23
HC’ IGND S1rc1 IN4007 1N4007
C
1= TI+15V i R,
+ 1 vop G2H4 5 = G2
o | wsv—=T; ':vncnm :: =y
) |
470 yFRSV T 470 WFASVT 'ITMOD = v ) £
26N} oD ol 7o R [e7)
GND} 2IGND  |1N4007 IN4007
25D106AI-17

B 7 2SD106AI-17 fi f e B
Fig.7 The application circuit of 2SD106Al - 17

4 AR

RAEANBMAREIREE . IEHBEHA
R SR IR .

FEHSEFOAERNE. EEAT.DAR
H,# BB &, B3 0 &, CLARKE 75 #:, PARK 7
# B FAT, IPARK 2 #, ICLARKE 2 #, %5 [l R
BitE M PWMES, FERHSEFRAELA 8.

K BRHE

IPARKE#t

ICLARKE% #

Bs IEHBEFRAER

Fig.8 The program flow diagram of main controller

MTANEHBEFHBEFRLAFEL, Bl
RE%EMAEMNE, & %08, CLARKE % #,
PARK Z5 #:, 81 3% # % , IPARK 45 # , ICLARKE
AR, SEEBRITEM PWM B, NSk Es
HEFREARLAEI,

17



BEAEH 2000% FH39KE FTH

k¥ & F TMX320F28335 &9 3 LBk 5 PMSM B 3 & 464 57 %

SEdEn

IPARK &

ICLARKER #
l 7k iR
BHBFIEHERRE
(o] EfeR
(%%)

9 NEHBEHBEFHAE

Fig.9 The program flow diagram of secondary controller
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1/A (100 Afk)

11 BARHEHN L g

Fig. 11 The I, waveform of a single motor starting

18

6183
£ 4102
£ 2051

1]

” 0533 1.07
s

B 12 3NBHREZEEHIHEERE
Fig. 12 The speed waveform of three-axes ganged

system unloaded starting

0
0 0.533 1.07
s

13 3HBHRGKZRBAN L HF
Fig. 13 The I, waveform of three-axes ganged

system unloaded starting

% Ndwmwmw""”"’
Y
~ A ——

thms (4:0 n;d?&) ‘

14 BHREENN 3 Gaile L B

Fig. 14 The I, waveform of three motors starting

6 %

AT LBAR M B4 88 TMX320F28335 3
BO MBSV RANEREAHWET 34
KEER LN EREDRL, HNENREHTT
THRMET, ERIEAZREETRE LER
R BASRE HRERE T RUHRM R, L
T LA 3 /NS B HUE i R 5T 09 0L B0E 2 4 5
KIEK BIR.

BE WK

[1] FRAZ ZE SOBFHEAIML LR MRI LI,
2004,

(2] #Re, Wi ailEf (M) B HLKELRM,
2002,

(3] WA abm DSPEHEARRMAIMIL L2 JLFAME
fLK K% i 3L, 2005,

(4] EfEC. BRAERNERESRHIML LR AR
A4t , 2000,

H 3§ :2008-07-03
50 H 3 . 2009-03~21



[ FRSE

WANFANG DATA SCAK4E3E

- FTMX320F 28335111 SHLEXBPMSMIR B RZE I 5%

fE#: BY%,  BKPHZLAR,  LIANG Bo, OUYANG Hong-lin
(== e IR R, WS B R B, R, Kb, 410082
W e zy1sTIE[PRU]

HELT) 4 ELECTRIC DRIVE

B0 2009, 39(7)

51 B 0K

‘

SCHR (44%)
L EJke. B AR 2004
2. VPR BRARHE FLAL ] 2002
3. E BHLDSPEEHIEEAR ] 2005
4. BT PUOKREHEHLIE S 5 B0 2000

AR (126)

LIRS0 X kT 4k A S AR A B e 2 T R S 9T 2008

BT PR O R T B O R ICE AR, 114 Jll 5 2 bPR I R T TR S 2 2 B P e R AT 0B85 50— T
SELEE o AR BRI A PR R A ) S, R SRS, OISRV I VR N5 Aoy B IS, R I A
FUAT, P 002 Al R 5 B sl R T A LA BB AT 4 S S MR, 2P R O R, AR, 1 LI 22 . b3k
FARARNEBRET i 52 A5 A RIHERE R P (0 I TS, SRS AR TR T BT 48 52 5 AR B B 2 46 TRETYE LA R B B R 46 R LA A A
I R G 3 o3 LB = ABKRIR ) R, 03 = ANEZ B 52 DU A LRz h s ks, b e Bl LIRS ) AT R B N T Bl R g
AR PAR, AR SO B B R R G AT A ARAEINTRE . T2 I IREM AN B R AR, SR8 I8 RGN T
G, PR FSinumerik 802DHE R 5 AT HE VA IOPE . 2 RAEWARIAPEHINTC. S NS RT0 . HUASR R TR R IR IK 2 2%
Simodrive 611UE&. 18 3CUETE T LIk SARM AR Il B S0 A RGN, MR T RGNV B R B S MU AL B LA RS ) 183
Tk Gl THURSEPLORE Y . W BRIEBR A I A8 T, Wi T A2 R R (W RARY . DI RGEAE) o b A R GERH 14 73k ) 25 LA i
RYH Matlab Simulink{ij 2L, RACIKFIARSEL, MR AT RAFMBIETERE: JFNTMatlab GUIBETE T KR 125 LA IR 98 3 25 VA 1k 41«
ol B 5 TR FE RS0 45 SRAE T, FCAC TR AR I P A B R o BB A I T — SRR AT A SRR A A, 5 SRR WY, o0 T B RURS R 5 T AL Ze it T
IR, AV EER, A AR R T % I L A

AR http://d. wanfangdata. com. cn/Periodical dqed200907004. aspx

TEINE: 20104E3 H1H


http://d.wanfangdata.com.cn/Periodical_dqcd200907004.aspx
http://www.wanfangdata.com.cn/
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%a2%81%e6%b3%a2%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%ac%a7%e9%98%b3%e7%ba%a2%e6%9e%97%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIANG+Bo%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22OUYANG+Hong-lin%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e6%b9%96%e5%8d%97%e5%a4%a7%e5%ad%a6%2c%e7%94%b5%e6%b0%94%e4%b8%8e%e4%bf%a1%e6%81%af%e5%b7%a5%e7%a8%8b%e5%ad%a6%e9%99%a2%2c%e6%b9%96%e5%8d%97%2c%e9%95%bf%e6%b2%99%2c410082%22+DBID%3aWF_QK
http://c.wanfangdata.com.cn/periodical-dqcd.aspx
http://c.wanfangdata.com.cn/periodical-dqcd.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%85%86%e5%ae%89%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%bb%84%e4%bf%8a%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-dqcd200907004%5e1.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%ae%b8%e5%a4%a7%e4%b8%ad%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b4%ba%e7%9b%8a%e5%ba%b7%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-dqcd200907004%5e2.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b0%a2%e5%ae%9d%e6%98%8c%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-dqcd200907004%5e3.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%94%90%e4%bb%bb%e8%bf%9c%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-dqcd200907004%5e4.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e5%8b%87%22+DBID%3aWF_XW
http://d.wanfangdata.com.cn/Thesis_Y1247537.aspx
http://d.wanfangdata.com.cn/Periodical_dqcd200907004.aspx

