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Abstract

In this research, an average voltage across an auxiliary input capacitor is used to control
the inductor current of DC-DC buck converter which designed to operate in continuous
conduction mode (CCM). This technique could be applied for parallel architecture in DC-
Distributed Power System (DC-DPS) when the balancing of output current in each converter
module is claimed. By this technique, power density would be increased when its size is
decreased. In power stage design, the relation of average values of inductor current (I,) and
capacitor voltage (V_) is presented. In controller path, both of voltage loop and current loop
controller are described, and then, based on frequency response, the stability of control system is
analysis. The performance of proposed method is verified by experimental results at the 100 kHz
switching frequency.

(Total 69 pages)
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X, 0 0 ~-1/R,C, | X3| |D/R,C,

o a o o @ <] o o @ 1
ﬂWﬂWiﬂLﬂiTzﬁIﬂﬂﬂ?iﬂl%Lmﬂ‘1]”Iﬁ’rN ﬂJuﬂJUTmﬁlluimaﬂIﬂﬂﬁﬂﬂﬂTﬂTiﬂWﬁuﬂﬁ’)uﬂﬁﬁNﬂ

[

£4
=1
U

X, =X, +7, (3-10)
X, =X, +4 (3-11)
X, =X, +%, (3-12)
U =U,+i, (3-13)
D=D,+d (3-14)

UNUAIANNTN (3-10 D4 3-14 Tuaunsn 3-9)

df _ R(Xg48) (X + %) | (Dy +d)Uyy +i0)

= 3'15
dt L L L G139
dt, X, +%  (Xy+5h) (3-16)
dt C RC
dt (X +xy) Dy +d)Uy +ity) (3-17)
dt R,C, R,C,
X | [-R/L ~—1/L 0 X1 D/L Uo/L |
X,|=| 1/C, -1/RC, 0 X2+ 0 U+ 0 |d(-18)

e 0 0 -1/R,.C,|X3| |D/R,C, U,/R,C,



Taaums vy 18

dt L L L L L L L

d_fcl _ _RLXIO _ RL)%I _ Xzo —&—i- DOUIO + Doﬁl + dUlO

dx, :X10+x1 Xy %

d C C RC RC

d R, RC, R,.C, R.C, R,.C,

dz X £ DU. D& dU
3 30 3 oMo Fott 10

0 1 A v 1 A )
mmsuenarunduanneaainuaiunduannesivae

d_fcl _ _(RLXIO + Xy _ DU, j _ [RL)el + ’22 Doﬁl dUlO]

dt L L L L L L L

dx, :(XIO _Xzo)_{ﬁ_ij
d \C RC) \C RC

d_)eza:_ X30 _D0U10 _ )%3 . Doﬁl . dUlO
a4 \rR,.C, RC,) |RC, R,C, R.C,

o o 1 A ] Y 1w 4
mmiﬁmﬁ"mmﬂuﬁmazmmﬂlmmﬂuquElmﬂfmmi 3-21

0= R, X,y + Xy — DUy,

DU, = R, X,y + Xy

o o 1 A ] Y 1w 4
mmiﬁmﬁ"mmﬂuﬁmazmmﬂlmmﬂuquElmﬂfmmi 3-22

30

(3-19)

(3-20)

(3-21)

(3-22)

(3-23)

(3-24)

(3-25)

(3-26)



0:)(10_i

= |2

o o 1 A I ] Y 1w 4
1/nmiﬁmmumﬂuﬁmazmmﬂlmmﬂuﬁuElmﬂfmmi 3-23

0= X3 — DU,

X3 =DyU,,

Aammyaiifuanzivazvesaumsi 3-21 f 3-23
LX, =—R,% — %, + Dyi, +dU,,
R,C, %, =%, + Dyi, +dU,,
daaumslnyag 1@
LX, + R, % +%, = Dyi, +dU,,

R,Cyx,+x, =Dy, +dU,,

MMITIWANNMIN 3-32 NV 3-33 ﬁ]%llig]}

31

(3-27)

(3-28)

(3-29)

(3-30)

(3-31)

(3-32)

(3-33)

(3-34)



32

LX +R,% + %, = R,C %, + %, (3-35)
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2.23e9s” +9.45¢12s +1.25¢l6

4 3 2 (3-55)
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