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COMBINATIONS OF CONVERTERS 158

L im Fig. 7.4A as an essentis) SPC feanwre and, by processes of rotation and
-imaging, used to logically evalve buck or boost SPC topologles.

As we have seen, it is possible by o simple masdpulation to derive the buck-
comverter 1opokagy from the cascade coamection of the two ¢lementary
ers. The derhation of the buck-boost SPC small-signal model given in
er 10 also supports this view, For these reasons, we have chosen here 10
the buck-boost converter as a special combdimation of buck and boost
, rather than an elementary comverter unto Itself. Since this assumption has
n to be self-consszent, we have retained it throughout the discussions of this
1, but cestalndy the point of origin of this comverter topalogy is an argeable

When multiple cwtpets and/or DC kolation from input to output are desired
2 buck-boost canverter, It is mot necessary to imcorporate 3 DO transfonmer,
we will see. Consider the buck-boost circuit of Fig. 7.5 A, where the inductor
now has two identicsd windings & paralldd. This winding addition Joes not
the bacle comverter operation. Next, the links connecting the run inductne
ings are removed, 33 $hown in Fig. 7.5A. Again, circuit operation remsaing
same except that DC kolation between the input and the cwtput has been
. The final step in this process & showsn In Fig. 7.5C, where additiomal
ry windings have been Introduced in the inductor assembly with ssbitrary
ratios relative to the inductor “primary . This transfoemerdsolated multiple-
1 form of the buck-boast SPC s called the fyboack comverter and is probably
most populr cirout in use today for output power levels below 50 W.
primacy advantage is simplicity, particularly in that oaly one magnetic com-
is aeeded, even when inputto-output DC isolation amd/or multiple out-
are required from the converter. The primary difficulty associated with
SPC is the design of inductor L, which now assumes the roles of both an
ocage device and 2 transformer element. Ity design becomes even more
when multiple outpwts with good cross regulation are required, Success-
fyback SPC desgn examples with as many as 15 isolsed outputs do exhz,
their magnetics designs were very complicated.

Besides the peliating laput and output current charasteristic and the high
currents mentioned earlier, the comtrol-to-output smallsignal tramsfer
thon of the buck.boost has a right half-plane zero, s we will see in Chapeer
. The presence of this troudlesome 2ero should come as no surprse since one
the elementary comszituents of the buck-boost converter has & similar control-
output transfer function.

When & buck SPC Is preceded by 2 boost SPC, as shown in Fig. 76A, quite
different, and in many ways 2 more useful comvester can be derived In much
same manner s was followed to evolve the buck-boost and flyback SPCs. In
7.6B, the two switch-and-diode sets are replaced by 2 single DPDT switch.
this case, C1 cannot be omitted since It Is requived for eneegy stocage. As wis
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Fig 1.5, Derivation of the flyback converter from the buck-D00sT Converss.

the case for the buck-boost, If & palasity inwrsion of output voltage Is

the circult can be further simplified. As indicated in Fig, 7.6C, the DPDT
snd shunt capacitor network can be replaced by 2 SPDT switch and a
@apacitor. A practical realization of this new circult Is shown in Fig. 7.6D.
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