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Start-Up Process Analysis of DC/DC Converter With
Constant Power Load
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Abstract With average large signal model and phase plane method, the start-up processes of
average current mode controlled buck converter with both constant power load and resistive load are
analyzed. The analysis indicates that there are two kinds of process that are normal start-up and
current-limited processes when converter operates as constant power load, which are determined by
the current-limited value of source converter. Finally, the theoretical analysis is confirmed with
simulation and experimental results.
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Fig.4 Start-up process with resistive load
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Fig.7 Simulation results of start-up process I with CPL
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Fig.8 Experimental results of start-up process I with CPL
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Fig.9 Simulation results of start-up process I with CPL

1, (10V/H4) u, (10V/#%
A 1 (33A/E)

i |

i (33A/K)

— i (33A/48)
1(100ms/##) t(100ms/1%)
(a) CPL (b> BHYES K

10 CPL W Ea)E 2 11 SLI8 U
Fig.10 Experimental results of start-up process

Il with CPL
e

AW LI ACCM Buck ZF#egs NWF7E N %, T

PEIRAF SR AP, WP RS
CPL I A2 8% fiR s Bt AT Rt bW 5t . 7>
Mt Je S g 45 R W«

(1) PRt N, REAHdfasE, [F

Ilim>los’ m”@?*ﬁ%%ﬁﬁ%ﬁﬁ'ﬁiﬂ °

(2) CPL I, &SN R A AT AE LA A L -



%24 55 4 H

TR

HEDI R G DC/DC B gt e 8 i 72 40 i

125

3 Lim > Dy maxPin/ UL I, RHREFREIE W SN 2
Dim <Dy maxPi/UoL, ZHAZAREIEW &S, A&t
AR TAERE . NIRIE CPL B, ¥ERAess IE
WS, AT LU I i Y AR A FRL R R I PR VRAE DR

K
SE 30k
[1]1  ZREAE, % . Boost A8 # a4 1H Th 26 S 4R I s itk
RE 7T [1]. P AT AR K 22224, 2005,
37 (1) :20-24.

(2]

(3]

(4]

(5]

Zhu Chenghua, Yan Yangguang. Stability and dynamics
of Boost converter with constant power load[J].Journals
Aeronautics &

of Nanjing University of

Astronautics, 2005, 37 (1) :20-24.

Grigore V, Hatonen J,Kyyra J, et al. Dynamics of a
buck converter with a constant power load[C]. 29th
Annual IEEE Power Electronics Specialists Confer-
ence, 1998:72-78.

Gadoura I, Grigore V, Hatonen J, et al. Stabilizing a
telecom power supply feeding a constant power
load[C]. 20th International Telecommunications Energy
Conference, 1999: 243-248.

Rivetta C, Williamson G A. Global behavior analysis
of a dc-dc boost power converter operating with
constant power load[J]. Proceedings of the 2004
International Symposium on Circuits and Systems,
2004:956-959.

Rivetta C, Williamson G A. Large-signal analysis of

(6]

(7]

a dc-dc buck power converter operating with constant
power load[C]. 29th Annual Conference of the IEEE
Industrial Electronics Society, 2003: 732-737.
Belkhayat M, Cooley R, Witulski A. Large signal
stability criteria for distributed systems with constant
power loads[C]. 26th Annual IEEE Power Electronics
Specialists Conference,1995:1333-1338.

Erickson R W. Fundamentals of power electronics[M].
New York: Kluwer Academic Publishers Group.
3PS TR ORAR A A S ] (M), bRt
HL ) Y RRAE L 2005.

Ridley R B, Cho B H, Lee F C. Analysis and
interpretation of loop gains of multiloop-controlled
switching regulators[J]. IEEE Transactions on Power
Electronics, 1988, 3(4): 489-498.

WNEL TKRER], BB BT Y SN =3
% H R R R I BB ST [7]. AL AR S
%, 2006, 26(25): 60-64.

Xie Xiaogao, Zhang Junming, Qian Zhaoming. Research
on control loop design of three-loop vrm based on a Y-
parameters model[J]. Proceedings of the CSEE, 2006,
26(25): 60-64.

fE& &

FHtE

T, 1982 44, HERTF A, WEFE T A B A 3 R

RGBS Pl o

ik 1E

Fo 1976 A, W, RIEER, BT MR EE AR

a5 ERA A A RE RS



