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Fig.1 Schematic diagram of H-half bridge

switching power amplifier

Vi FEET W BT Vi Vi BIFERT, LSS 67 2%
(HUEH L, LA R HLIR 1, HAEWT— Ay miish
TS S5rLBH R, A8 BB I B U, I D G
U8 L5 R, T R BB K BRAEL, € Sk B U8
A, U, IR R R

GIA Vo Vo L TF O PREL(S,,S,) , /E XATF

(S,,8)=(1,1),Vy Hl Vo, [R50 <417

(S5,,8,)=(0,1),Vy #1E, Vy, 38, <047

(51,8,)=(0,0), Vo F1 Vo, FIBFEE LR <= 175

(S,,8,)=(1,0),Vy T8, V,, ik, “0-",

H P47 AL D) BOR 3 (S, , SO 43R 4 iR,

MR 1:(S1,8)=(1,1), FLHB B LT Vo F1 Vo,
T INAESH WG R Uyy=Uy, RZ 4 1R
UEET SR AT e i it B | S TR 1, AN

R 2:(5,,8,)=(0,1), HIREEF B B,V AR,
Vo, 3 INAESE] P LR U,p=0, TR 1, &
iF Vo, BV, HAREET , IRZ 0+ IRA

R 3:(5,,8,)=(0,0), I BB B, Vi F Vi
Pk InrESe W LR Uyy=— Uy, FRZ N =174k
A, M GRAE LV, Vi, MTHLES C I FEHL, 713
HLPE 7, PR /N

R 4:(S,,8,)=(1,0), ARG B, Vyy T30,
Voo # 1L INFE SE 4L W I L U,,=0, TR [, &
i Vi F Vg ASREEN RZ M “0-"RAS

MR DL B B, s vy, A Vg, 35 K s PWM,



28

FE/NR AR X ER PWM I8/ H 2 BT SC Tl Ui S0 B i @

1 PWM, 5E 248 1A] | (S;,S,) HAEHUE “+ 1R (U=
U)F14=1" (Uyp=—Uy) 2 BRI AR Fp 7 8
WL 5K 2 (S, S,) B A B g H Y 4 Rk 3
B BR T AT DLAFAE “+ 17 Rl “— 1IRZS b 38 1T LA 3k A5
“0+7F1“0-" 2 FIE B “07 R A (U,,=0) , B FRIX
i WS R R Y
1.2 X PWM =B FEFXINMTIEREESH
SR HF S D o O 2O R A — N G
WINX Eid 4 Fh TAERRES A A, B 2 0 H BT
KR F X FR PWM J7 32 i L 3 B R B,
PWM, J K HIE E 525 e D B (FRAS %),
PWM, [ 525t D o] Dhek 48 | H 2 4~ PWM J7 3 7 1E
2 JE A2 JE B RO AR TR R 22 X FR PWM
BHI, 24 PWM 525 LU RS2 b 20 4 F
TAERE SEB T Uil = TAE T =,

T
Upwwi - )
SN 1D N
) % Do < P > \.\\.
0 — \t
Upwi2
DS 1-Di © 7
T L N,
- i . v .
0 i ANV I;\t
L,
MR TR t
0+ 0+
(a) Du<D
Upwmi T :
D S—
AT
T D 1-D,
0 L ] |t
Upwm2 D 1-D
Im T /\
0 -
2 13 l ¢
> < 4l o e-T t
0- 0-
(b) Du>D

2 MR PWM BHBEREEREE
Fig.2 Output current of amplifier with
symmetrical PWMs
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Fig.3 Current waveform under two-level
or three-level control
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Fig.5 Schematic diagrams of current
amplifier experiment
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Current ripple reduction with symmetrical PWM for
H-half bridge switching power amplifier
ZHAI Xiaofei,LIU Dezhi, OUYANG Bin, WEI Keyin, YAN Ming
(National Key Laboratory for Vessel Integrated Power System Technology,
Naval University of Engineering, Wuhan 430033, China)
Abstract: As the two-level H-half bridge switching power amplifier has significant current ripple,resulting in
heavier load loss,a three-level H-half bridge switching power amplifier with two symmetrical PWM signals is
proposed,one of which has fixed duty ratio and the other verified. The analytical computation of current
ripple is presented and the numerical simulation is carried out with Matlab. An experimental switching power
amplifier controlled by DSP is constructed and the comparative test is performed between two-level and
three-level H-half bridge switching power amplifiers. All show that the amplifier with two symmetrical PWM
signals has much lower output current ripple.
This work is supported by the National Natural Science Foundation of China(51077131).
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