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ABSTRACT: Stability issues that are decided by the output
impedance of the source converter and the input impedance of
the load converter are very important in distributed power
systems. The small-signal modeling, effect factors and
improvement methods of the output impedance of Buck type
DC-DC converters in CCM are investigated in this paper,
which provides reference for making converters’ impedance
standards. A practical impedance measurement approach by
using an external small-signal sinusoidal perturbation current is
proposed. It can be used to measure the input and output
impedance as well as impedance ratio of DC-DC converters. A
simple cascaded converter system was built here and the
impedance ratio of the source converter and load converter was
measured. According to the concept of the forbidden region,

the stability of the system was analyzed.

KEY WORDS:

input/output impedance; forbidden region of impedance ratio

FEE: B ) R 3 A U IR R G DG ) R, B i
o35 1) H BB £ 388 e 35 1A A\ BB S [R] e « SR 3
WA AT RIS AR 455 10 5 i, Wi 4 B (continuous
conduction mode, CCM) F Buck % DC-DC 78 e #55i Hi BH AT
/M SR S R 3% R ARG BT BT, il
oy A R R 4 R A S (W PP TR SR AL T S5 4k . 4

Fhs I B R B IR, AT DL AR S 2R TN L
FHHT LA S 0058 s (R BT LU o SR FH e VR FE e i — N
B DC-DC 8 Hfe 4% R 48 1 B bt LE b AT I, HAR P B BT L
AR EDRONT FR G AR PEEAT T

KA ACRERS RUEtE: WAA ST B
BRI INES

distributed power systems; stability;

0 318

AU R G B B RNE . AR
THY A, O ZNHENURAS . A, @
THIE 3 LR KR TSI Al R g U4, A st
ARSI R WK 1 s, SRS K40
PErE A BRI — DN BB R, A T i
5 OKs LU BRI H Ak o A% BT ) AR
H s o A DRIE S 28038 e s B AR (] B gk FL I T
i (electromagnetic interference, EMI)WEf, 1l ¥ 7E
B A 2% BT AR 2 NS N JE Y2 -

HIR B T T RS

o G !
[ |
P |
mam (VTR o

Zo Zi 57 i
Rk T |

B SHR{E RGN RE

Fig.1 Typical DC distributed power system
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Fig.2 Main circuit of the synchronous Buck converter
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Fig. 3 Small-signal modeling of the Buck converter
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Fig. 4 Forbidden region of impedance ratio
ST 25 A T DAOR R DR SRR 48 1 78 20 it

M AESCBR N L - ORsF, IRIIFASEHT
N T TE LK IR FE, 1R




%12

P o)A X YR 4 rh AR e ) i HH B R Pk 2o 59

TG TR BT R AR R DX, RS L —E
AR IR E . BB S BT AR X,
ARG E FAAL -

Z 1
Re(=%*)>—— 6
7273 ©)
GAA )
SIS

ES5 BUERIEmEEEIEX

Fig.5 An improved forbidden region of impedance ratio
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Fig. 6 Proposed approach to measure impedance
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Fig. 7 Simulation results of closed-loop output impedance
with different input voltage
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