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Sampled-data modeling technique was applied to derive a small-signal model of a boost converter using
voltage control cell. Series resonant inverter was used as a current source of the voltage control cell. In each
switching period, the operation of the converter consists of four switching intervals with different linear circuit
configurations. The sampling instant was chosen to coincide with the end of each switching period. Discrete-
time equation of a linear time invariant system relating state vector at the end of two successive switching
periods was derived by calculating consecutively the forced response of state-space model of each circuit
configuration using final values of the preceding interval as an initial values of the interval under
consideration. Linearization of the large signal discrete-time equation using first order Tailors’ series
expansion led to a discrete-time equation describing a small change of state vector from one sampling instant
to the next. Small signal discrete-time equation was then converted to continuous-time equation so that the
continuous-time transfer function could be derived. Frequency response of control to output, line to output,
input and output impedances of the converter for four different operating conditions were calculated and
compared with those obtained experimentally. The results of computer simulation as well as those calculated

from circuit averaging model were also presented for comparison.
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linear component

nominal pointvalue
—— Nl of 7""Xn "

f(xl,...,xn)+z %.Xk
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2.1 A51ma824993 (Circuit Averaging)
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a a

2.2 5mavisnianiue (State-space Averaging)
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%Y(t) = A(t)-X(t)+ B(t)-T(t) 2.8) ()

y(t) =H(t)-X(t)+ I (t)-T(t) 2.8) (V)
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UagauNg ‘"ﬂlutymmmmé‘ﬂmmﬂ?gﬁamuz PTuluaums () 2.9) uaz (1) 2.9)
d . ’ 4
ax(t) = A-X(t)+ B-u(t) (2.9) (M
2.9 @

y(t) =H-X(t)+J -0(t)
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2.3 15¥nAd0d1390ya (Sampled-Data)

FHndredteyarzisudumsnuuuiiassdarenmsmiaunsligianiug uaez ldnisnean
A

@

o s o ° ' o ' {
DU ug{ua (Zero Order Hold %39 ZOH)‘1/]111;i}LL1J1J’1]1’c1’EJ<1113JL!‘]J§Nu@]'lm’mnmuﬂﬁﬁ'lﬂ'lLﬂaEJGIE)ﬂTU

a a ]

A v ad a a o vy Y an J 7Y 9
LW?JE]Uﬂ“]J'J‘ﬁLﬂﬁﬂ?ﬂﬂillﬁglﬂﬁﬂﬂiauﬁﬂ"luz mﬂﬂﬁllimmmligmu’mmaiﬁmuz x(t) LAZINIADIATUIUI
A v A A ] 1y v a a a ad o
u(r) NﬂTﬁzai’Jﬂu@fJ'H'i'EJL‘]JﬁEJL!LL‘L]Z’!\?%HW?W%Ulﬂﬁﬂﬁi%LﬂﬂuﬂﬂWﬁﬂuVIlﬂiﬁ Tﬂﬂumumauiumimnmmmm

4
fage il
1A

EA R S . o o "o o Lo 4 o '
duiinize MR ldulsduaunalasl¥insmsuduguinldsudyauderion )  Ididudyaal

U 4 { I 1 { ' [
AoIleq x(x7) Ndlumasi lundazmuaaanslugi 2.3

t

N,
>

r;T (n+1)T (n+2)T (n+3)T

51 2.3 WSsuiiendaanuseiion ) wasdyana lideiilos ()
f‘imuﬂclﬁlmm‘haawialﬁaﬂuﬂ?gﬁﬁmumm Ty x() Tugd 2.3 Bmauanms (2.10)
d
ax(t) =F-x({t)+G-u(t) (2.10) ()
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