SOLID-STATE POWER SUPPLIES FILE NO: ETO2AL
COURSE NO: Basic Electronics ANNEX/SEQ NO: TO2

OBJECTIVE PAGE

Given schematic diagrams of power supply circuit cards, answer ques-
tions on solid state half-wave rectifiers, full-wave rectifiers,
bridge rectifiers, filters, and voltage doublers. Seven of ten an-
swers must be correct.

Given a solid-state trainer, oscilloscope, digital multimeter, sche-
matic diagrams of a voltage doubler, halfwave, fullwave, bridge recti-
fiers, and filters, the student will perform circuit measurements and
troubleshooting procedures. Seventy percent of all measurements must
be correct.
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Power Supplies

10

Introduction: During this instructional period, you will be intro-
duced to a number of different power supplies. Many of the electrical
products used in our everyday life uses voltages from a power supply
other than a battery. The power supply is used to convert an AC volt-
age, furnished by the utilities company, into a DC voltage which is
required to operate such things as radios, televisions and stereo
equipment.

Without a power supply to convert an AC voltage to the DC voltages
used to operate these electrical components, it would be virtually
impossible to have the conveniences we enjoy today. A television
without a power supply and voltage dividers would require many differ-
ent sizes of batteries. These batteries would have to be extremely
large due to the current that would be drawn and the number of batter-
ies would be quite large. In other words, the television we use today
would probably be so large it would fill an entire room.

Refer to figure 1. A power supply can be divided into five different
blocks, each having to perform a completely separate function.

VOLTAGE

INPUT = RECTIFIER }——{ FILTER }—] REGULATOR }—
DIVIDER

EvesaL-801

Figure #1

a. Input Block - The input block consists of a transformer that will
receive an input AC signal from some power source. The purpose of
a transformer is to transfer electrical energy from one circuit to
another circuit by electromagnetic induction (mutual inductance).
The transformer will perform the transfer of energy without any
change in frequency, but can change the voltage and current from
the input source to some desired voltage and current required by
the load.

(1) The transformer is composed of two or more coils, called
windings, wrapped around some type of core material. The
core material will be either air, soft iron or steel. 1If the
transformer is to be used at low frequency, normally between
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(2)

60 hertz and 400 hertz, it will require a core of low reluc-
tant magnetic materials, usually iron. At frequencies higher
than 400 hertz an air core is used to prevent losses that
would occur due to the magnetic properties of iron.

The primary winding is connected to the AC power source
and receives the input signal.

(b) The secondary winding receives the signal from the pri-
mary winding through mutual inductance and supplies the
energy to the circuit load.

The core provides a path for the magnetic field of
force, to insure the flux lines will cross the secondary

windings.
Step-up transformer: .
3
Refer to figure 2
»— SECONDARY
4 PRIMARY WINDINGS
WINDINGS
100 TURNS
200 TURNS
. L
Figure 2

A step-up transformer is used to increase the voltage value
of the input A.C. signal to some higher voltage value. This
is accomplished by the number of turns of wire on the coil of
the primary winding versus the number of turns of wire of the
secondary windings. This is called the transformer ratio.
I1f the primary windings consist of 100 turns of wire and the
secondary windings has 200 turns of wire, the ratio would be
1:2. To determine this ratio of a step up trip, simple di-
vide the number of turns of wire on the primary windings into
itself, which will always be one, then divide the number of
turns on the primary into the number of turns on the second-

ary. In the example above, the solution is 100 + 100 = 1
(primary), 100 + 200 = 2 (secondary) = 1:2. The amount of
voltage transferred from the primary to the secondary is de-
termined from the turns ratio. With the example above, if
the amplitude of the input signal was 5VAC, then using the
ratio, the voltage induced into the secondary would be
10VAC. The ratio states that for every one volt in the pri-
mary there will be 2 volts induced into the secondary. (1:2
ratio = one volt primary = 2 volts secondary). Another prin-
ciple of a step-up transformer is, if the voltage is in-
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(3)

creased, then the current will be decreased by the same ra-
tio. In the example, if the primary windings had 2 amperes
of current, the secondary would have 1 ampere of current.
The ratio is used again to determine the current flow. This
can be done by division using the two numbers of the ratio.
To determine the current flow in the secondary of a step-up
transformer in the example above (1:2 ratio) simply take the
amount of current in the primary and divide it by the ratio
number of the secondary. If there is 2 amperes of current in
the primary and the ratio number for the secondary is 2 then
divide 2A by 2 whicl equal 1 ampere.

The power input and power output of a transformer can be de—
termined after the voltage and current has been established.
By multiplying the primary voltage times the primary current
the results would be the power input. Power is measured in
watts and the letter symbol for watts is W. 1In the example
that has been used, the input voltage is SVAC and the current
is 2 amperes, this means the input power is 10 watts. The
same function is performed to determine the output power.
Multiply the secondary voltage times the secondary current to
determine the secondary power. The voltage in the secondary
of the example is 10VAC and the current is 1 ampere, 10 VAC
times 1 ampere equals 10 .watts.

The desired efficiency of a transformer is 100%, this means
the input power is equal to the output power. To determine
the efficiency of a transformer, divide the output power by
the input power and multiply the results by 100. In the ex-
ample, the output power is 10 watts and the input power is 10
watts. 10 watts (output) divided by 10 watts (input) equal
1. Multiply 1 by 100 to get 100% efficiency. This means
there is no loss in power from the primary to the secondary.

Step-Down transformer.

Refer to figure 3

)} [ J [ J
PRIMARY y)
SECOMDARY
100 TURNS
400 TURNS
Figure 3
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(%)

A step down transformer is used to decrease the input voltage
to some lower voltage value in the secondary. As with a step
up transformer, this function is determined by the number of
turns of wire in the primary and secondary windings. The
difference is the primary winding in a step down has more
turns than the secondary. To determine the ratio for a step
down transformer divide the number of turns in the secondary
into itself, this will always be 1, then divide the number of
turns in the primary. In the example of figure 3, the ratio
for this transformer is 4:1. To determine how much voltage
will be induced into the secondary, simply divide the ampli-
tude of the input signal by the ratio number of the primary.
If 20VAC were applied to the transformer of figure 3, then
divide 20VAC by 4 and the results 5 VAC is the amount of
voltage induced into the secondary. To determine the amount
of current induced into the secondary, multiply the current
in the primary by the ratio number of the primary. If 2 am-
peres of current is present in the primary and the ratio
number of the primary is 4, the results (8 amperes) is the
current that was induced into the secondary.

Power determination and efficiency is made using the same
process as was used in step-up transformers.

Phase relationship - The phase of the current in the second-
ary of a transformer is dependent upon the phase of the volt-
age into the primary winding and the direction of the winding
in the secondary. If the secondary windings are wound in the
same direction as the primary windings, then the phase be-
tween the input signal and the output signal will be the
same. If the secondary windings: are wound in the opposite
direction of the primary windings, then the phase between the
input signal and the output signal is 180° out of phase. The
schematic drawing of a transformer will show the phase rela-
tionship between the primary and secondary of a transformer
with the use of dots. The dots on a schematic indicate which
windings are in phase. Refer to figure 4.

Figure &4

4
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b.

Rectifier Block: The rectifier circuit is the most important
point in the power supply. The rectifier circuit is responsible
for converting the AC waveform from the input block into a pulsa-
ting DC waveform. One of the several different rectifier circuits
may be used to accomplish this task. These circuits are the half-
wave rectifier, the full-wave rectifier, the full-wave bridge rec-
tifier, and the voltage doubler.

(1) HALF-WAVE RECTIFIER: Figure 5 shows the schematic diagram
for a half-wave rectifier. The half-wave rectifier is the
simplest type of Rectifier used.. It consist of only one
diode, but for explanation purposes, a load resistance must
be placed in the circuit to complete the path for current
flow and to develop the output signal.

T1

Figure 5

The half-wave rectifier in figure 5 is a positive half-wave
rectifier. It is called a positive half-wave rectifier be-
cause it only uses the positive portion of the input sine
wave and produces a positive pulsating DC signal.

(a) During the positive alternation of the input voltage,
the positive alternation of the sine wave causes the an-
ode of the diode to become positive with respect to the
cathode. The diode is now forward biased and will con-
duct. Current will now flow from the negative side of
the transformer secondary, through the 1load resistor,
through the diode to the positive side of the transform-
er secondary. This path for current flow will exist
during the complete positive alternation of the input
waveform because the diode will remain forward biased as
long as the positive signal is applied to the anode.
The resulting output of the rectifier will be developed
across the load resistor and will be a positive pulse
very similar to the positive alternation of the input
waveform. (See figure 6)
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Output waveform of a positive half-wave rectifier

@) 5 (wuin

3 180

Figure 6

During the negative alternation of the input sinewave,
the anode is negative with respect to the cathode and
the diode will become reverse biased. As long as this
condition exist, no current will flow in the circuit and
an output signal cannot be developed across the 1load.
The circuit now gives the appearance of producing a
series of positive pulses.

A negative half wave rectifier operates very similar to
a positive half wave rectifier except the output will be
a series of negative pulses. (refer to figure 7).
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Figure 7

During the positive alternation, the diode is reversed
biased, no current will flow through the circuit and no
signal will be developed across the load. This condi-
tion will exist anytime a positive alternation is pre-
sent on the cathode. When the negative alternation is
present on the cathode, the diode will be forward biased
and current will flow from the negative side of the sec-
ondary through the diode, through the load resistance to
the positive side of the secondary. This condition will
allow a negative pulse to be developed across the load
resistance and will continue until the negative is re-
moved from the cathode. The output of a negative half-
wave rectifier will be a series of negative pulses.
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(2)

The amplitude of the output will be approximately the
same as the peak voltage of the input signal if measured
with the oscilloscope. If the digital multimeter isg
used to measure the pulsating D.C. voltage, it will in-
dicate the average voltage. The average voltage of a
sinewave is zero volts, however, if the negative portion
of a sinewave is clipped off the average value changes
to some positive value. Since the waveform swings posi-
tive but never goes negative, the average voltage will
be positive. To determine the average value of a pul-
sating DC signal using a half wave rectifier, multiply
the peak voltage by .318.

Eave = Epeak x .318

(The average value of a signal is the average of all the
instantaneous values during one alternation. For one
positive alternation, the voltage value increases from 0
volts to some maximum peak value and decreases back to O
volts, the average value would be some value between the
two limits.)

(The instantaneous value of an alternating voltage or
current is the value of voltage or current at one parti-
cular instant. The value may be zero 'if the particular
instant is the time in the cycle at which the polarity
is changing. It may also be the same as the peak value,
if the selected instant is the time in the cycle at
which the voltage or current stops increasing and starts
decreasing. There are actually an infinite number of
instantaneous values between zero and peak value.)

Ripple Frequency. The half-wave rectifier gets its name
from the fact it conducts during only half the input
cycle. Its output is a series of pulses with a frequen-
cy that is the same as the input frequency. Thus when
operating from a 60 hertz line source, the frequency of
the pulses is 60 hertz. The frequency at which the pul-
ses appear is called ripple frequency.

Conventional Full-Wave Rectifier: A full-wave rectifier uses
two diodes and a center-tap transformer. Before discussing a
full-wave rectifier, consider these points about a center-
tapped transformer.

Refer to figure 8. A center-tapped transformer is composed
of 2 windings, the primary winding and 1 secondary winding
which is divided by a ground connected to the c¢enter of the
secondary winding.
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When a center-tap of a transformer is grounded, the voltage
at the opposite sides of the secondary windings are 180 de-
grees out of phase. The amplitude of these two signals will
be the same because there is the same number of windings
above the ground as there is below the ground. When the
voltage at point A is positive with respect to the ground,
the voltage at Point B is negative with respect to ground.

T /\ 'R
\&/ | )
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Figure 9
Theory of operation of a full-wave rectifier: (Refer to fig-
ure 9). During the first half cycle the anode of CRl1 is pos-
itive with respect to the cathode and the anode of CR2 is

8
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negative with respect to the cathode, thus CR1 is forward
biased while CR2 is reversed biased. During the second half
cycle, the anode of CR1l is negative with respect to the cath-
ode while the anode of CR2 is positive with respect to the
cathode, causing CR1 to be reserved biased and CR2 to be for-
ward biased.

Refer to figure 10.
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when CR1 is forward biased current will flow from ground
through the load resistor, through the diode CRl1 to the upper
half of T;, through Tl to the center tap and back to the
ground. As current flows through the load resistor, a posi-
tive signal is developed at the junction of R, and CR1l.
This signal is a positive DC pulse with an amplitude approxi-
mately the same as the input signal. This signal is devel-
oped during the first half of the input cycle only.

Refer to figure 11
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Figure 11

During the second half cycle of the input signal CR2 is for-
ward biased and will allow current to flow. CRl1 is reversed
biased during this half cycle. Current will now flow from
ground through the load resistor, through CR2, up through the
lower half of the transformer to the center-tap and back to
ground. Current is still flowing in the same direction
across the load resistor so that a positive signal will be
developed at the junction of CR2 and Ri:. During this one
cycle of the input sinewave, two positive DC pulses have been
developed. - With this condition the output frequency has dou-
bled. If the input frequency is 60 Hertz, the positive al-
ternation will be present 60 times. After the full-wave rec-
tification there will be 120 positive pulses at the output.
The amplitude, if measured by an oscilloscope, will be ap-
proximately the same as the peak input signal. If the DC
output signal is measured with a digital, the indication will
be the average value of the peak signal. To determine the
average value of a full-wave rectified signal, multiply the
peak value by .636.

Example: input peak value 10 VAC
10 VAC x .636 = 6.36VDC
Bridge Rectifier:

Refer to figure 12.

10
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Figure 12

A full-wave bridge rectifier has one advantage over the con-
ventional full-wave rectifier which is the amplitude of the
output signal. The frequency of the positive pulses will be
the same in either rectifier. When the output signal is tak-
en from a bridge rectifier, it is taken across the entire
potential of the transformer, thus the output signal will be
twice the amplitude of a coanventional full wave rectifier.
For the first half cycle of a bridge rectifier refer to fig-
ure 13.

IoOV.__.
OV.

Figure 13
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During the first half cycle of the input signal a positive
potential will be felt at point A and a negative potential is
felt at point B. Under this condition, a positive potential
is felt on the anode of CR3 and on the cathode of CR4. CR3
will be forward biased while CR4 is reversed biased. Also a
negative potential will be placed on the cathode of CR!l and
the anode of CR2. CRl will be forward biased while CR2 is
reversed biased. With CR1 and CR3 forward biased a path for
current flow has been developed. The current will flow from
the lower side of the transformer to point D, CRl is forward
biased so current will flow through CR1 to point E, from
point E to the bottom of the load resistor up to point F.
Again CR3 is forward biased, so current will flow through CR3
to point C. Point A - The difference of potential across the
secondary of the transformer causes the current to flow, the
diodes (CR1 and CR3) are forward biased so very little re-
sistance is offered to the current flow by these components,
also the resistance of the transformer is very small, so ap-
proximately all of the applied potential will be developed
across the load resistor. If the potential from point A to
point B of the transformer is 24 volts, the output developed
across the load resistor will be a positive pulse approxi-
mately 24V in amplitude.

Refer to figure 1l4.

T A

Figure 14

When the next alternation of the input is felt, the potential
across the transformer reverses polarity. Now @ negative
potential is felt at point A and a positive potential is felt
at point B. With a negative felt at point C, CR4 w§ll have a
negative on the cathode and CR3 will have a negative on the
anode. A positive at point D will be felt on the anode of
CR2 and the cathode of CR1. CR4 and CR2 will be forward

12
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(4)

biased and create a path for current flow. CRl and CR3 will
be reversed biased so no current will flow. The path for
current is from Point A to Point C through CR4 to point E to
the bottom side of the load resistor, through the load re-
sistor to point F through CR2 to point D to the lower side of
Tl. Current flows because of the full potential across the
entire transformer, the current through the 1load resistor
will develop the complete voltage potential.

The frequency of the output pulses will be twice that of the
input pulses because both cycles of the input are being used
to produce an output.

Figure 16 shows the Bridge Rectifier that is used on the Nida
Trainer. This rectifier has a ground at the junction of CRI1
and CR3, so the input signal is limited. The rectifier will
limit the input signal to positive pulses by forward biasing
CR1 or CR3. Under this condition, this rectifier will only
produce an output signal with an amplitude equal to one of
the input peaks or to the same output as a conventional full
wave rectifier.

2 CIAR2S.! & 3;27. R3J 47k
<
I* +

Figure 16

Voltage Doublers: The circuit produces higher DC voltage
than the normal half-wave and full-wave rectifier circuit.
The double can be used as a power source when low load cur-
rents are needed and where poor regulated power sources are
used. A voltage doubler does exactly as its name implies,
the output DC level is approximately twice that of the input

13
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AC peak value. The most common application of high voltage
output of voltage doublers is the anodes of cathode ray
tubes, which are used for radar scope presentations, oscillo-
scope presentations, or TV picture tubes. Voltage Doublers
may also be used as primary power supplies when low current
is required.

Half-Wave Voltage Doubler: (Refer to figure 17)
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Figure 17

Figure 16 shows the schematic diagram for a half-wave voltage
doubler. If this schematic is broken down into separate
parts, you can see that there are two half wave rectifiers.
One consisting of Cl and CR1 and the other consisting of (€2
and CR2. R, is the load resistor and simply develops the
output signal. ~

Refer to figure 18.

50V A 100V
T —_— N —
c, l
/\CR,
-2 «— (1) «——

First half cycle of the input signal.
Figure 18

When the input signal goes positive, Point A of the secondary
will have a negative potential and point B will have a posi-
tive potential. Under these conditions, a positive potential
will be felt on the anode of CRl. CRl is now forward biased

14
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and current will flow from point A to the negative side of
Cl, from the positive side of Cl through the forward biased
diode CR1 and Point B of the transformer. When this occurs,
Cl will charge to the full value of the potential induced
across the transformer. Cl cannot discharge back through the
diode when the input signal is removed because of the polari-
ty of the charge on Cl. The plate of Cl that is tied to CR1
is positive so the cathode of CR1 feels this potential and is
reversed biased. Assuming the input peak value was 50V peak
and the transformer is a 1:2 ratio, Cl will charge to 100V.

CHARGE ON CI FROM FIRST HALF CYCLE

A * 100V CRy
‘_
ol 3“5
., —>
B
Figure 19

Second half cycle of input signal

When the input signal goes negative, a positive potential is
felt at Point A and negative at point B. Now it could be
said that a new circuit has been formed consisting of Cl, Tl
secondary, CR2, and C2 in series. This circuit will have two
power sources, Cl and Tl secondary. (Due to the charge that
was placed on Cl during the first half cycle, Cl acts as a
power source). This circuit can be redrawn as in figure 20.

T, ouTeuT
AL T c
+ A I | ﬂ? .
l 190V : - BAT':ERY
v] INDucep: REPRESENTS -
- . Cy =
Figure 20
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(s)

When power sources are placed in series they add, if a volt
meter could be placed from point B of the transformer, to the
anode of CR2, it would measure the potential of both power
sources. The path for current flow will be from point B to
the negative side of C2, from the positive side of C2 to the
cathode of CR2. The anode of CR2 feels the positive 100V of
the charge on Cl and is forward biased. Current flows
through CR2 to the positive side of Cl and from the negative
side of Cl to Point A. This current flow causes C2 to charge
to the full potential of both power sources. (Cl and T2 sec-
ondary). Since these voltages add, the charge on €2 is
200v. If the load resistor is large, C2 will not be able to
discharge before the next cycle is induced across the trans-
former and bLegins this entire process again. With a 100V
peak to peak signal as an input, this circuit has produced an
output of 200V.

Fullwave Voltage Doubler:

The main advantage of a full wave voltage doubler over the
half wave voltage doubler is better voltage regulation, less
output ripple amplitude, and an increase in output ripple
frequency. A fullwave voltage doubler consist of two hslf-
wave rectifiers. (Refer to figure 21).

Ty (R

R
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|

CR?
Figure 21
First half cycle of the input signal

Refer to figure 22.
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Figure 22

During the half cycle of the input signal that is negative, a
polarity of positive at point A and negative at point B is
established. With this condition, CR1 is forward biased and
will allow current to flow. The path for current flow will
be from point B of the secondary to the bottom of Cl, from
the top of Cl through CRl1 to point A. With this path for
current flow Cl will charge to the full peak voltage induced
across the transformer, which is 100V. Cl cannot discharge
completely because CR1 will be reversed biased after Cl1 is
charged and. the load resistor is large enough to cause Cl to
discharge very slowly.

Second half cycle of the input signal.

Refer to Figure 23.
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Figure 23
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During the second half cycle of the input signal, Point A now
feels a negative potential induced across the transformer.
Point B is now positive, CR2 will be forward biased and allow
current flow in the circuit. The current will flow from
point A to the cathode of CR2, through CR2 to C2, from C2 to
Point B. This path for current flow will allow C2 to change
with the same polarities as Cl and will charge C2 to the full
potential of the voltage induced across the transformer which
is 100V. R, and R; are balancing resistors (equal in
value) and are used to stabilize the charges on Cl and C2.

Refer to figure 24.

Output

A4
Represents Charge J_ . 200V

on Cl

on C2

R
l L
Represents Charge g

4

Figure 24

Once Cl and C2 are charged to equal values, they are in se-
ries. Remember power sources in series add, so the full po-
tential across the circuit will be the two charges added to-
gether. Once these two capacitors have charged to the full
potential they will hold these values due to the large value
of the load resistor and the extreme amount of time it would
take to discharge these components.

Filter Block: The output from a rectifier circuit is a pulsating

D.C.

This pulsating DC cannot be used in most electronic circuits

due to the fluctuation of the voltage output. To make this output
voltage usable, it must be smooth to a steady output with very
little fluctuation. A filter circuit is used to perform this
function. The filter circuit is placed between the rectifier and
output load and uses capacitors, resistors, and inductions to
smooth, (or decrease the ripple voltage). There are four basic
types of filter circuits used in Basic Electronics. They are

(1)

1. Simple Capacitor filter

2. LC (choke - input) filter

3. LC (capacitor input) filter (Pi type)

4. RC (capacitor input) filter (Pi type)

Capacitor filter - The capacitor filter is the most basic
type of filter and its use is very limited. It can be used

in circuits that require extremely high voltage and low

18
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current, such as, power supplies for cathode ray tubes or
electrons tube circuits which require very little load cur-
rent from the supply. This filter is also used where the
power supply ripple frequency is not critical.

Refer to Figure 25.

CAPACITOR
0 CR, CHARGE N -

I

Figure 25

When a positive potential is felt at the top of Tl1, CRl will
be forward biased and allow current to flow from the bottom
of Tl to the bottom of Cl and from the top of Cl through CR1
to the top of Tl. With this path for current flow, Cl will
charge to some positive potential. This positive potential
will be less than the peak value induced across the trans-
former because of the voltage drop of CRl. The charge time
of Cl will be extremely short due to the RC time constant of
CR1 (which is forward biased and resistance is low) and Cl..

Refer to figure 26
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Figure 26
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(2)

When the next alternation of the input is felt on the second-
ary of Tl, the top of Tl will be negative. With the negative
on the anode of CR1l, it will become reverse biased and will
not allow current to flow through it. Now Cl has a chance to
discharge, it will discharge through the load resistor. The
RC time constant of R. and Cl should be very long and with
this long TC, Cl will discharge very slow. Due to this slow
discharge time Cl will not be allowed to discharge completely
and will retain most of the charge that was placed there dur-
ing the first alternation. This establishes a high DC level
for the output and reduces the output ripple.

LC choke-input Filter: This filter is used in power supplies
where voltage regulation is important and current output is
relatively high. It is wused in radar and communication
transmitters.

Refer to Figure 27
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- Figure 27

By placing L1 in series with the output of the rectifier, it
attempts to keep the current through the load flowing at a
constant rate. Figure 27 shows the charge path for Cl. Any
time the current starts to decrease in this circuit the mag-
netic field of L1 will begin to collapse and attempt to keep
current moving at a constant rate.

Refer to figure 28.
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%'CL _g:‘ Ii |

g Figure 28

Figure 28 show the discharge path for Cl. Again the charge
time is short, so that the Cl can charge rapidly and the dig-
charge time is extremely long to prevent the capacitor from

discharging completely.

LC Capacitor Input Filter: This is one of the most commonly
used filters. It is used in circuits that require a low cur-
rent output and a load current that must be relatively con-
stant, such as, radio receivers and small audio power sup-

plies.

Refer to figure 29.
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Figure 29

The purpose of Cl is to reduce the ripple to a relatively low
level and at the same time establish the DC level for the
output Cl will charge to the maximum peak value of the input
signal. Cl will, charge very rapidly but will discharge ex-
tremely slow. With this slow discharge time, the voltage on
Cl will not discharge back to zero before the next pulse is
felt on Cl and recharges it.

Ll and C2 form the LC filter and reduces the ripple even fur-
ther. Ll has a high value of inductance and a high value of
inductive Reactance which offers a high reactance to the rip-
ple frequency. C2 offers a low reactance to the ripple. L1
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and C2 form a voltage divider and because of the reactance
offered by each component, most of the ripple is dropped
across L1 and very little ripple is felt across C2 and the
load. Ll and C2 has very little effect on the DC voltage
because the only opposition to current flow is the internal
resistance of the wire of L1.

The LC filter provides good filtering action over a wide
range of currents. Cl filters best when the load is drawing
very little current. L1 filters best when the current is
highest. The complementary nature of these two components
ensure that good filtering will occur over a wide range of

frequencies.

The LC filter has two disadvantages, it is more expensive to
build and the inductor is heavy and bulky.

Regulator and voltage divider blocks. These blocks will be
covered in another lesson.
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