PFC Inductors

Falco is among largest worldwide developer and manufacturer
of Power Factor Corrector Inductors for high current applications.
This is the result of many years of experience in meeting the

needs of world leading UPS and SMPS manufactures which

has driven us to perfect designs based on T18 and T23 toroidal
types.

Our specialized winding equipment and techniques allow us
to meet any mounting and pin layout on a variety of different
types of headers. Competitive pricing is achieved due to our
strong manufacturing capacity of over 60 specialized winding
machines, manufacturing techniques, high volume handling
of quality raw material, and above all product knowledge.
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A wide range of inductance and current values are illustrated
in our PFC selector chart in order to help you pick the right
value for your needs. All parts in our catalogue are in production

P Owe r F a C t O r and can be delivered in a very short time. Any modified value
can also be accommodated quickly.

‘ O r re C t O r Sendust based core mixes with low magnetic losses are used

in the T18 and T23 series construction in order to help minimizing

the AC high frequency losses in the PFC circuitry. The use

I n d u C t O rs of “soft” DC saturation magnetic cores extend the T18 and T23
series on peak current capability allows up to 60% initial
inductance roll-off and prevents abrupt saturation even at high
temperatures.
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Passive PFC methods use additional passive components in conjunction with the diode bridge rectifier from Fig. 1.

One of the simplest methods is to add an inductor at the AC-side of the diode bridge, in series with the line voltage as
shown in Fig.2a, and to create circuit conditions such that the line current is zero during the zero-crossings of the line
voltage. The maximum power factor that can be obtained is 0.76, with the theoretical assumption of constant DC output
voltage. The DC output voltage of the PFC circuit has a ripple at twice the line-frequency. The ripple is also dependent
on the load current. Simulated results for the rectifier with AC-side inductor are presented in Fig. 2b, where the inductance
AL has been chosen so as to maximize the power factor.
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Figure 2a) Rectifier circuit PFC with inductor on AC side. Figure 2b) Waveform example for PFC correction with

inductor on AC side

The inductor can be also placed at the DC-side, as shown in Fig. 3a. The inductor current is continuous for a large
enough inductance L. In the theoretical case of near infinite inductance, the inductor current is constant, so the input
current of the rectifier has a square shape and the power factor is 0.9. However, operation close to this condition would
require a very large and impractical inductor, as illustrated by the simulated line current waveform for AH L

(without Cg ), shown in Fig. 3b.

For lower inductance AL , the inductor current becomes discontinuous.

The operating mode being identical to the case of the AC-side inductor previously showed. An improvement of the power
factor can be obtained by adding the capacitor Cg as shown in Fig. 3a, which compensates for the displacement factor
cos p. A design for maximum purity factor p K and unity displacement factor cos is possible, leading to a maximum
obtainable power factor 0.905. This is exemplified by the simulated line current for A 275mH L and a 4.8 uC which is
shown in Fig. 3b.
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Figure 3a) Rectifier circuit with PFC inductor on DC side. Figure 3b) Waveform example for PFC correction with
inductor on DC side.
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