EXAMPLE

17. THE INPUT FILTER PROBLEM OF A SWITCHED-
MODE REGULATOR
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A different application of the EET is useful in design of

the input filter for a switching regulator.
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"The Input Filter Problem" was discussed in a 1976 paper:

R.D.Middlebrook, "Input Filter Considerations in Design
and Application of Switching Regulators," IEEE Industry
Applications Society Annual Meeting, 1976 Record,

pp. 366 - 382.
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Problem:
How to design an input filter for a switched-mode

regulator without significantly disturbing its properties.

Conclusion:
The output impedance Z; of the input filter should be
much less than certain line input impedances of the

regulator.

The design-oriented inequalities can easily be established

by use of the Extra Element Theorem.
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The EET for one extra element Z; is

yA
o _Uo 1+ 7z,
Ui ) Uj 14+ %5
ZS:O Zd
This is the same as the GFT for one injected test signal:
1+
H=H_ ” 1" =H,DD,,
tT

where H =loopgain|with Z;] and H,, =loopgain[Z; =0].
Z; and Z,, can be found from T and T,, by test voltage
e, injection at a source resistance Z; = R; =1Q. Then,
Z;=Tand Z, =T,
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Values as in 1976 Paper Fig. 17, Filter B
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