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E.T. - REGULATED POWER SUPPLIES - NE06
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LESSON 6

POLARITY INVERTING REGULATOR

Magnetic field collapses'

When transistor Q I is conducting, diode D is
cutoff and the input voltage charges the
inductors magnetic field.

When the transitor cuts off, the voltage across
inductor reverses polarity.

The diode conducts from this reverse polarity
and charges the capacitor C with a negative
voltage which now supplies the load

• The circuit provides a negative voltage from a positive input voltage.
• The output voltage may be larger or smaller in magnitude compared to the input voltage.
• When the transistor conducts, energy from the input is transferred to the inductors

magnetic field.
• When the transistor is cutoff the collapsing magnetic field of inductor L reverses the

voltage and causes the capacitor C to charge through D to a negative voltage.
• The error amplifier controls the on/off times of the pulse modulator. Because of the

negative voltage, the pulse modulator would require some form of polarity inversion to
allow control to take place.

• The approximate output voltage can be calculated from

Vreg = - Vin x Kon)/t(off)].

Both the step up and the inverting mode regulators operate on the FLYBACK principle
in which energy is placed in the inductor while the output circuit is isolated from the input circuit
and then using the collapsing magnetic field to charge the output capacitor to the appropriate
voltage. There are three possible methods of altering the on/off times of a switching regulator

1. Constant frequency, variable MARK/SPACE control.
2. Constant ON time, variable frequency control.
3. Constant OFF time, variable frequency control.
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E.T. - REGULATED POWER SUPPLIES - NE06 LESSON 6

I

PRACTICE PROBLEMS

Q.1 Refer to the following circuit. I f  the pulse modulator operates at a frequency of
20kHz and has an equal mark/space ratio, determine

10V

Unreg.

2V5
- •

NO
1k

Pulse
Modulator

1k

10R

i) The  current in the load i i )  The period of the conduction of diode D.

Q.2 Refer  to the following circuit. The circuit operates on a frequency of 30kHz and
for this particular load of RL has an 'on time' of 13.3 usec.

i) Determine the voltage across the load.

ii) What would be the nominal voltage of the reference source Vz ?

Q.3 Brief ly describe what is meant by the term "flyback mode" when referring to
switched mode voltage regulators.

Q.4 What important feature is required by the diodes marked D in the above switched
mode voltage regulators ?
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