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Research on driving modes of unipolar SPWM inverter bridge

PAN Wen-cheng
((School of Automation and Electrical Engineering, Zhejiang University of

Science and Technology, Hangzhou 310023, China)

Abstract: A unipolar SPWM inverter bridge has manifold driving modes in practical engineering
instances. Through the theoretical analysis, simulations and corresponding prototype experiments,
differences have been found both between single-end output waveforms and between double-end output
harmonics by using certain driving modes. When driven by a single-arm chopped wave, the form of U,
which is the response of the bridge arm midpoint changes to a distorted sine wave of which the positive
half remains unchanged while the negative half has an additional offset. In the mean time, the form of
U, is a square wave at the modulation frequency. Alternatively, driven by a double-arm chopped wave,
the form of U, and U, are two sine waves with only a positive half respectively and a phase shift of =
relative to each other. The total harmonic distortion (THD) factor gets better utilizing the scheme
with the complementary same-arm than that without it. The investigation of these differences would
significantly benefit the optimal selection of driving modes of the unipolar SPWM inverter bridge.
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Fig. 1 Monophasic full bridge SPWM inverter circuit and output waveform
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Fig.2 Single-arm chopped driving mode and identical driving mode utilizing complementary same-arm
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Fig.4 Double-arm chopped driving mode identical driving mode utilzing complementary same-arm
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Fig.6 Output frequency response of unipolar SPWM inverter bridge in different driving modes

SPW M CIE 52 Jik 5 8 ) 2 1 FH w5 45 280 Dt 3 o 58 22 ok dple 1) 266 O ok oo b, S 9 B 9 1 5% R AR A2 Ak o i
B34 T 4 AR 2 SPW ML i A8 H [ SR FH SR P 48 U 9K Sl EsF i Pl T v R 3R D AN A 5 T SR A
R 1A BSOAFRT 7 ) 5 2 g Y D T BR 1/ 22 IR D » T S AT 4 8 3 R o Jod 80 A ok iple 5 bk 22 L B
TH BB 22 IR U I el o P R Uy, SRR T 3 2 1 T 9% 0 . AR PR SPWML A T B it s TR B rh iy
wff&fm%#i‘ilﬁ@ﬂxé&ﬁ(l\f—?)) N hy i B 5 5 T i A0 26K AT 48 5 T A ) R AR 22 L B RS E T LA |

L DNIEL 6 BT UL 4 Rl K gl 7 2 G S0 A AR — B BRI S B AN AL — S A i IR B R



204 W TLRHE 2 e 2 4 %24

TEWRN RN, = kf (k= 1,2,3, ) BJFOIEUE IR R kf . £ pf (= 1,2,3-+) BB
B 6 2% 5 BL 45 Hh 1 4% B 8K 3l J7 2UTF AR08 A8 1 i S B i T[] HC 5 e o0 B 1) 2 S A JBE 19 6308 D 3R

BOTHDUTHD = (L [ STV2 V.t SV, A o 6 00 i 4 4 A2 AT B

s )7 X, THD 747 RV B AN (51, 76 200 BT S A F A5 [R1RF B AMRE (55, 12 %6) o3 2 PR Sk 7 9 30 &1 300 L
B0 FE O T IE I B Rl A5 )R RN RO MR EL R Vies A R 3 R FH 37 58 0 A G S 1) S AR L A S R
FIIE T IRV AN (5 R A RIS, 7 — 8 R /N T A I S AR AR A R S
A TR

R ZH IR 337 6 482 N D52 MOSFET IE [n] 538 R¢ 1 - (03X A& 35 MOSFET A fig TAE T = )
SRS AE N IIE MOSFET (9 M A% A it i e o U A5 A V5 22 e it fin 52 1) el S s o 8 1l — A 4 Adb
T UE i 8, S2 0 B U £ 2 MOSFET RIS X 5 18 18 X Z [ (# PN 457K 40, HoARME 5 — Mo o7
R T 2 4 — B0 AR AR I B E DR R . H Ve /Rus > Tsp BF (Ve R0 04 B9 1 ) 7R %, B RS Ve H
1.6 VZEA KT 100 V ARIERSE Ve S 1.0 V 224D S 1) S8 JE R Ve 15 BEE MR LR Vs B9 T 5 1
A PR Bt UL, EAME SR AR/ N R A R MOSFET (9 5z ] 538 45 FE £ FU AR — A8/ 6 R
HLUI TG B0 T 3 A0 F 0 TR AR 09 T8 e A AV BN IR 3l 7 s 5 LA R UE T X — A

4 & iE

A FE L AR 4 B 5 SPW ML AR fi » 50t 1 JH: S MOURS B 19 Kty (7] 8 T b ALAS 7 ) B b
(4 4 Rk sl 77 R TAR S R FHRENLSE 3 09 D7 vE 45 21 1 4% b 9k 3l 7 =Xk 558 rp i A9 dag s e . O ad 2 s
FRAG T e

P BT 0 K Sl B S 4 U L B T R R B A R — IR AL S SR R L UL R
A T B AR 1) T B T 5 U BT I B Bl B AR R L U, R U, 2 R IR TR Y 1E 5 2R I O L A
1 T PR T e N S P AR G DA A N X i 1 S CBREL VAR 80D B B 58 0K L b 4% A 3 i i e 9K 3 07 2. 55 4
XSRS B 30 0K 5l e S AT 9 T SR A 8 4 T 7 e T AR A O S 5 AR I A % 10 1) o P A . A
AT b o & GE R B TE s AR ] MTTF T 5G4 i [a] — 1 2

WL I R B THD 155 4 [V A 64 3% 30 07 20 T A 7[R F E oAb 4 3% 30 07 5K X 2 A8 B
A S T S PF Y ) 28 S A . TRV AN RSl Y . bR RO By e A W T B G 25 i LA e
SHES ) A1 Jeg R 2 o R MAC L 5 T I AR P HROR O i AR X IR

W 7 R 1B R B O e i AR 0 A B | Gl T A AT A Dl BE AR R 114 R AL R R ok T e A B
HPWM fip 51 B8 AT SOk B 4b sl 57 T AR 9 FA B AN A BE 0 B8 DX I 8] % AR 4 . X S8R 4 i3t
SPW M A8 5 14 4% B 8K 8l 7 4R 6 T4 R 7 18

SE K

(1] 8.k, BAE. St SPWM i b4 ] 7 vk 5 20 28 i 0 R v e (). B R B R B FH 5 2004, 7(3) 1 133-137.

[2] LaiR S, Ngo KDT. APWM method for reduction of switching loss in a full-bridge inverter[J]. IEEE Transactions
on Power Electronics,1995,10(3) :326-332.

[3] WM. 2/ B 4E. SPWM i A B Y5 () S AR PR 42 i 5 =S [T ). WLes TR . 2004, 21(1) : 38-41.

(4] B TAR, B 4. SPWM 33 A8 g Bl P45 i 7 20 s BRI O3 HL15 B, 2010,26(23) :180-182.

(5] BRM. iy 22 [ ML Jbat. @ S 80F 1412002 110-116.

(6] JHME. BRG], Di% MOSFET K Ia) 4P 1 s BT [T ], 2k SR 54 . 1997,18(1) : 32-35.

[7] M MRl Be ok L. A 3 A RS AR A il 4% BT 1. A< 1% 8, 2009,39(2) - 76-78.

[8] Bk, kT[] 20 22 Ui 9 v 2l X4 B it A ALAR 1 R G WIS LD . M R < R ZR VLT R, 2010,

(9] XRS5 & . [ 20 8 i £ AR AE T il B 3 v s L BK 3 b iy T LT 0. BckRe AL, 2005 (4) £ 24-33.

[10] Barkhordarian V. Power MOSFET Basics| M ]. EI Segundo: International Rectifier Inc,2000:7.



