529 %5 6
2016 4 12 A

eI LB AR B AR
Journal of Sichuan University of Science & Engineering( Natural Science Edition)

Vol.29 No. 6
Dec. 2016

X E4S:1673-1549(2016) 06-0021-05

DOI:10.11863/|. suse.2016.06. 05

& T DSP gy SVPWM #=Hl#& PCS ARy H

I A, mXAk

CERCTRR RN EOR 5 1 RERE B RO BT S0, 2R I8 241000)

W E2ARZHAGEGANE AR R T R % (PCS) 69 3R MM &7k B & 4 B A7, N4
T @R & F TS (SVPWM) 69 35 K 28 3500 B A% 34 TMS320F2812 44 #5153 % 4 72 ( DSP) %
g R B E A AR5 A, A T BCFAS 5 AL & (DSP) A %, SVPWM 5 T 69 R 3 Fo 7y ik , RIREE 49 Sk
ARZBHRKZ WG MR- B SVPWM &, F I X M f ik o T A TR %2 R, £
CCS3.0 5 Adk Atk Lot 47 2m A2, 25 DSP w Br A 2| 09 5 B B AT B AR E PR E R AN T LA ELE
89 IGBT #23k iR E AT & Z0 X AR KA, FHE Y F S L RTRIERIN, SR, 24T AR

U AT R 6 T, R I A G 8 e R R

SEHEIRDSP; 2 & TR A i T
FE 4 262  TM464

-
nu\

I, T A A 2 AN TP AR BE IR A R FE AN 3R
B8 25 A4k, RE VR R 38 09 AT P R, T B AT P A B
RN T AL 2 M MR TSN A, E
KARE N EZENE AT, Tk, 54 K
1A CHL IR (DG ) (e I M [ 9 AR5 11 6 4
R ARy DG 2 K DBk B RE R B AE, PR
#73 DG HyFE B DR AL e R 58 (PCS ) H AR
o AHECTT S, K PHAERE B AT AR i GBI B 8 5 3R
BT RETR, O LG AN R Z AW di ™22 1 LA
K FHAEEAR A A% 0 B BT BE R Mk oy T B AR F B
Mk ) H BB U R X o T EL e 4
0 % FH R AR A AT v KRR I O 42 3t 1) S O R R AT A1
JOL, TR EAR 2 L B e 28 H D 1R DGR B9 v B A
NI, DI R R ki A I, PCS 1R
SCARTF: W0 K L FEA B B B, R A S BB AR i it

s HE#A:2016-08-19

XkRERG: A

UL FL TR S A P R 2 ) 4 XL ] RE A% 3 , Aok L
H—AH I R TIBEERAEL

ARICR 25 [ O 4 K 58 9 1) (SVPWM) A, £ &
TE VAR R, BRI T A AR 25 R
FEXZFIEIEATRAE. A SCR A DSP AR i SVPWM
Wl T ihliE s, Lhkst PCS (it IERE M 325 PCS 19
AR,

1 SVPWM 334

1.1 SVPWM iB#I K& AR

FL R 25 [A] 25 4 ik i ( Space Vector PWM, SVPWM ) #5
i 2 LA — 785 ) e & 1) v, s O 25 55 580 F b 19 = AW
L P TS, MTATRE X = AR S R s 0 3] 42 il e 72 DAy by —
s ) R A TR ] 4 005 2 P 3 s AN [ A T i 5
PRI REAS B A R TR, (A = AR B ] LI
BRI TERE

W HH PR = RS AS R L A -

HEETH: B £ 863 3% F B (2015AA050608 ) ; 341 77 A%+ % £ X 7 B (20142d23)
BN &(1987-), 8, &M B UA Mt A, T ERF b B 424 5 &4 5F A, (E-mail ) funny0565@ 163. com;
B XAM(1973-) , B, M I AN, SN HI%, T2 F o W 324 5 @ 6 5%, (E-mail ) ahpuchina@ ahpu. edu. cn



22 W T FRFRARAFIR)

2016 5 12 A

V, = U,coswt

V, = U,cos(wt —120°)

Ve = U,cos(wt —240°)
Kb U, WA SRR R, IR o = 2af, f 93U
CENAT

UL o WEFEH ISR U (U = U, + U, ) fER%
120° () = AH AR A B C & AR E 8RR =
AN LT I BN (L, 0P 1 TR o U B RN A L TR Y
THE U, , UM 6 = wt, U, = Ucoswt,U, =
Usinwt , L

V, = Ucoswt = U,

V, = Ucos(wt — 120°) = - %U,, + ?Uq
Ve, = Ucos(wt - 240°) = - %U{l - %STULI

A
B

Chh

B mExEU

EExtFE 2 sh =AY S, LS, LS, kg
R ALB.C VB I TT SR AL 5 A
&ﬁ_:FJﬁ%tﬁ%%ﬁ

0,0 fR&E T Sl

ST 2° =8 FIFXORAS, B 2 7T S, .S, .S, R0
B 1, B = AR R IR T R R
Bt 378 A, 55 P A0 (] 1 P8 R 0, AT 45 6 A
ERw U, (100).U,(110).U,(010).U,(011) .U,
(001) U, (10 1)f12 ANEEH U,(000) Uy (111),
$12360° XA 43 IR T 6 A4 60° B 1K, WPl 3 s

ST — I 28, T ply T 7 B XX O 4 8 4 2 2
U, U, BRRAR U, e b s B s 2 i 45 A vl
JE RS (B 10 T O ) 25 1] 9 U0 BRIV BB 1] G B
SR — D TT S JE T, i, ek U 7532 R 10 T Fl o
WA U U, AR E] T, U, AR e) T, R U AR
FREIR] T, 6755 :

S..

T1 T2 T3

RN

Vb 7 7

T5 T
iy { iy { iy

B2 =MHHAFHEEHR

U (100)

Us(001) Us(101)

E3 EXABEZTHEXEE
U, T, +UT, +UT, = UT, =
UCT, + T, + T,) (1)
o Ty (10 3 A R R IR 45 G 40 B B ), AT
DS i PR P R B A o
(e ST PIE IS QRIS & B AR W]
4 iR, FRA

Ux = %VD’U} = %VDe/ﬁOO’U; = 09[,J = Umgm (2)
X 2)RARK (D), TH
T.+T, \3U, . . ,
T =, [sin(60 -6) +sin(9)] =
BU .
p "cos(30 -9) <1 (3)
D
Uy=(2/3)Vpe?”

(0]

Uy Ty/Ts Ux=(2/3)Vp

B4 FEY=EXRE U
HIEI 4 A1 1,0 < 6 <60, 249 =30 i i &



%29 5% 6 1A 7

% ,% . T DSP #§ SVPWM 3% 4] f2 PCS ¢4 & A 23

Vv
Bk B, B K A ENEE R : U, = 733 2
=V, Eﬂﬂ =

)

L—EII]E{E H U[m

TR RS 174 R 2k P T AR SR FH = A SPWML i ]
D7 i, H B RO B AT 3k (V3/2) Vo [H I AR 2%
SVPWM Jy =X il v A4y H 28 Pl e 94 oK (28 3 EL O
A Eb ., (8 A 1 v P HE L SPWML 8 1 1y =X Bk £ 46 m
TH15% " BI SVPWM [ L3 H R 6 0 15
1.2 ZTEBEXERERXAHE

WU, Fl U, Rz [ R i UTE o B il 54k,
SHRCH: U, Uy Uy, A U, = Uy, U, =30, - U,,
Us = =30, - Uy, WA

N = 4sign(U,) +2sign(U,) + sign(U,)
1,(x=0)
0,(x <0),
WX 55 N R R L 1,

*1 BXESNMMEXER

= \/37Umm

For sign(x) = {

N 3 1 5 4 6 2
X5 I I I} \l \i VI
1.3 REFARERHHE
FEMXY . Z =4
TR
Vi
_ 3T, ug
= 37 +ﬁ)
Z = i( -u, + ui)
2V B

DX 97 et DX AR LT 9 B 4 P TS ) L2662
£2 BTBEXIFFXERERME

iny ] 1 I I v \4 A
T, -7 Y X Z -y -X
T X Z -y -X -7 Y

Y

HHB T, + T, > T, A BLE RGBS, 7 24714

—AbAb .

T
T, +T,
1.4 MEZTHEREREVIHRS
— BT R AT RELE PWM B FR , AT /)N
H T R A i[RI Ry 1 980 T SGUETT B T
FAGRE, A ST 3 Be R A 4 B e — B XA 4>

AEZ R RN L Be X SVPWM P, Horfr SVPWM i
AT By | v ) R FE T 3 B Ok B R M i, HLAB U ey 7
AT R A7 4 BOWFRICE . E S48 DI g i ]

jijmp] \T(tm]Z emp3 é%r%ifl 3 S )JT'HI:HT
I, -T -T,
T(‘mpl = T
T,
T('m])2 = T(m]] + 5 )
T
Tnm,a = Tcm])Z + 5 2
M EREAE 2 4.6 F X
Ts‘ - Ta - TV
Tunpl = T
T)
T{‘mpZ = T(:m])] + 7
TX
TL’m[ﬁ = T('mpz + ?

BT, T, T, J3 538 =AU D40 s ] DU % i
IR E] 2 L2 3
* 3 EHRFE BRSNS E
i ] I i I v v Vi

T, T o T T Ty T Tt
T, T o T T o1 T oo Tonps Ty
T, Ty Tenpa T T o1 T o1 T o

2 F TMS320F2812DSP & 4 -F & #4 5&

2.1 mEfgEmt

TMS320F2812DSP [ - AN & 4 2 A2 R4 Bl
7% EVA R EVB, 434~ (R 45 BEAS #8538 1 2 i 28 1
(802) 3 M2 HHHIC CMPRx(x = 1,2,3) | JEX K
FATT ) K B AR G X A B T B R A S B E A Y
SVPWM I8, W& 5 From . x4 b s 5 oe g A L T
YETE PWM R, 511 GPIO/PWM i PWM fj th 75 =
P B I (5 5 — &t EVA g a1 Y R
AAAF A BB AR A, BT AR 1 % ] R B B
JIT A3 Ao 502 ] B 2 A 04 (R v LA e A 2 IR AR 1
Ko FE TMS320F2812 i, i i A 11 5I0R X2 1 %
B TMODE [ R A 5 1), 72 LAk 5 22 FH 31 74 238 /083 T
o, BT LA & TMODE =1, 7Ei%3 M 807 LR, 2 i
i LI (TICNT) — o NI e+ 88, 73 n 2
W75 AE48 (TIPR) BUME S 88/ I %, ISl g K F
TIPR, W 5614 % OXFFFF J5 288 i % , 8% Fik o7
AAEFR . SO TR 7E A2 AL 1Y 3 7R 5 LA A A7 i v
M (CMPRx,x = 1,2,3) AH[EIE, R4 T DEHCH s



24 W)L FRFRARBFR)

2016 4 12 A

R T =AW E 5, G ol TR R LA
PR PWM ik 5, PR A2 PWM L g e i T 3 45
SEIBT, U 55 — B EL AN ) PWM 5 53 i 28 IX 50T 7™
A 3ok A B R S0 £ 5 R A ) — A P 2 A4
IGBT Lt ™,

A Infineon 23 7] e TIEIX (R BAIEAT IR -

tr = [ iginae = taonmas) + pitdae = Lpainin) 1 % 1.2

(4)

e g 9 1GBT 1R B K ST HE IR B8], £, A 1G-
BT {85/ NI SEAE RIS 6] 2,04, 9 IGBT Y85 K 1R 4R 2y
G SALIEIEIR I 8] 2,04, 4 IGBT BESIHR K 7 5 5 1G-
BT #EHL i) fe/INEIR IS H], 1. 2 D% A4

COMCONA[11-13]

COMCONA[12] GOMCONA[9]

Lt [
_103|FEX e Rl .
Muxx_—ubsﬂfrl‘ﬁl—b 1w -
LT % :

1 PWM6

DBTCONA  ACTRA

XEFRAR X B

W KA
SVPWM

il &%

ACTR[12-15]

E5 g SVPWM &4 BAERE
AR R S AR SR W S A (4) 1R EIBEIX
I 2, =0. 84us , % EBIFE LAY L2k HOE R S us,
PAH g 6 fras . Ho Fh T, a5 %
Jad X 23 (] S s A N S [ s T SVPWM i, A ARIIE
=APRREE LR HRE G E N Ts/2.

fa o - g - — =

Ts/2-Temp

W To/2Tomp
SR LA IEATAS
i SIRNiR L AMIIGBT
n.ﬂ | : IJ : | u : BAHIGBT
T:@ { ‘ \_‘ 3 ! \—I ‘

e | L[ L [T
E6 SVPWM HiE &I A

R LA L 17 D B A 0 8 T T 5 R 1) PCS P
A, e 7 R,
2.2 HmEigitimEel

% PCS RGN FE T /=4 Code Composer Studio
v3.3 FFRMEE T RA CiBE g, R Z et an &l 8
iR o BRI I TF AR S X 8 R G2 (A (R4 70 R4k, i
B GPIO 5IJAN R EAMEIGE IR, 7153 DGR 3 7™ A
Wb, A R A U ZR Gk A B Hh OB R R A
17 SVPWM F1&)% , il 9 iR = AHHL R i2E 1T abe/
o ARARAE I, X T A R DX R AT 0T, DT A

7 ETF DSP2812 g PCS FE&MEHLY

T 5 DX BEAS R R o RV R ], 0 (R 45 LA
HAEEE COMP[1,2,3],

e

R AR L
BEIFIR AT

N

i

o 55 R
LS VPWM - #2F

AT AH N 1 R

il

8 PCS 4t ERFIER

B LA (7

Wi 5EUss Us Uc

0

31248 FRAE e

T U AE B X

X, Y. Z

T To

WG AFT b A7 4%

9 SVPWM £/ FiEF

2.3 BITER

ST LA EERY PCS S5 A 7S50, (TR F 1t
HNERFE IR A KA R PCS P65, 81714
R A B PIAHIFEIIE , anl&l 10 FroR. B THEHm A
AR, SO AR = AR AP, AR 10 AT
FIF SVPWM 45 153k T DAIE 5 i th A5 % 8 50 Hz [ 1E 5%
L (H TR T IR =2, O 25 — 2L B,



%29 5% 6 J &, % 3T DSP # SVPWM 4] f£ PCS W 44 51 25
TER ARG R , E R B TR HEXES W E LN L -5 AN
- ? 5 P19 /1 A% B $16.,2010,34(2):10-14.

4] ZV B FHRIORFARALIFNELE =
8 AR E A2 B I A £2016,33(6):81-85.

5] RR. e T 5%—d A8 -F & #fedr bR [M]
T B FHF B AL 2007.

[6] ¥ L4, £k K, % % .SVPWM 8 5 ik & 45 AAF R
U] ESME R 2011(4):67-69.

[7] B 3,0 A A8, % 35 SVPWM 42 DSP L #4 4k 44 52

-U5iE seay - CHIHIRE e

i 5 MiEE X
- ST S oms IFELCT [8] Fh4% B .3k T DSP2812 #= SVPWM 4% 4| 69 = 45 %

43353

— BRI A A AR 2015(1):48-50.
9] £& 4 &) 0 481E,% L T DSP 49 SVPWM #9145
AR AR TAZL A 3h10,2015(2):86-88.

[10] # &, E#er & T DSP 4 SVPWM H % 1 7 [1]. %
A#FH K 2007(9):22-24.

[11] B 405 425 # 4k 5 DSP—A& T TMS320X281x
[M].3b 7 db AL S ALK K 5 AL 2015,

[12] E 2, F M. & FHAM] 367 AR T b
REAE2012.

E10 #HHmpBERR
3 ZRiE

TE LI HL Hs 1) A T T 1T, SVPWM ] il 22 HE A2 48
1) SPWM K| 3w TARZ . T DSP A 4= & # Sk
BRI R BT I S RE TS, 9 SVPWM A i 42 {1 T
SRR IB T A%, AR G0 S el AT 807 A P o A Bk

AR FTAERERTH [13] AR 3%, B £ 3.3 % % F IGBT 43k 09 1463t SE &
H RGBT 0 AAEF B 3 16.,2011,33(1):
2 % X ik 4246.

[1] ##f ik, 58], 8 Em,5F My M RERT]LFE G
MILAEF IR 2014 ,34(1):57-70.

2] #8823 B, k348 5 ol MAT R4 [J] 8 A TF £,
2016,54(2):1-3.

[14] F3, 3405 4K 2. A5 T DSP #9 SVPWM % %
FHT7 k1143 TAZF 1 F 4R 2014 34(3):16-20.

[15] Mok #5658 2R F A9 AROF M2 K B4 4
i dq AP IRRE[T]L L 1 R % A FAL,

2014,38(4):3843.

DSP-Based Space Vector PWM Control Applications in PCS

FANG Lei, GAO Wen’gen
(Anhui Key Laboratory of Detection Technology and Energy Saving Devices, Anhui Polytechnic University, Wuhu 241000, China)

Abstract: In order to improve the utilization of DC voltage and lower AC line-side current waveform distortion of power
conversion system( PCS) , the principle of space vector pulse width modulation (SVPWM) and the internal configuration and
structure of TMS320F2812 digital signal processing ( DSP) chip were proposed. The principles and methods of how DSP gen-
erated SVPWM wave in CCS3. O simulation software were provided ; the appropriate order of the basic vector and the zero vec-
tor which formed seven segments SVPWM wave was adopted; switching losses and harmonic components were minimized as
much as possible; the registers used in DSP were initialized ; the right sort of IGBT module to fit the system was selected ;
besides, the physical platform had been built to verify its accuracy. Results showed that the system had a well output voltage
waveform and a high voltage conversion efficiency.

Key words: DSP; space vector pulse width modulation; power conversion system
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