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UNIT-II: Diode circuits: Ideal and Practical diode, Clipper, Clamper.  
Power Supply: Rectifiers-Half wave, Full wave, Bridge rectifier, filter circuits, Voltage regulation using shunt 
& series regulator circuits, Voltage regulation using IC. 
 

2.1. Ideal and Practical Diode: An ideal diode is a non linear device. It performs like an ideal conductor 
when voltage is applied in forward bias and like an ideal insulator when the voltage is applied in reverse bias. 
So when +ve voltage is applied across the anode toward the cathode, the diode performs forward current 
immediately. When a voltage is applied in reverse bias, then there is no current at all. Also the current will 
flow only when voltage applied will be greater than it’s threshold value.  
A Real diode contains barrier potential V0 (0.7 V for silicon and 0.3 V for Germanium) and a forward 
resistance RF of about 25 ohms. When a diode is forward biased and conducts a forward current IF flows 
through it which causes a voltage drop IFRF in the forward resistance. Hence, the forward voltage VF applied 
across the real diode for conduction, has to overcome the following. 

 Potential barrier 
 Drop in forward resistance 
The V-I characteristics of the Ideal and real  diode are shown in the figure below. 

 
 

 
 

Figure.2.1. Ideal and Real diode characteristics 
2.2. Clipper: 
Clipping circuits (also known as limiters, amplitude selectors, or slicers), are used to remove the part of a 
signal that is above or below some defined reference level. The basic components required for a clipping 
circuit are – an ideal diode and a resistor. In order to fix the clipping level to the desired amount, a dc battery 
must also be included.  When the diode is forward biased, it acts as a closed switch, and when it is reverse 
biased, it acts as an open switch. Different levels of clipping can be obtained by varying the amount of voltage 
of the battery and also interchanging the positions of the diode and resistor.  
Depending on the features of the diode, the positive or negative region of the input signal is “clipped” off and 
accordingly the diode clippers are classified as:  positive clipper  Negative clippers. 
Depending on the diode connection there are two types of clipper circuits:  Series clipper  Parallel Clipper 

 
2.2.1. Positive Series Clipper: 
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In series Diode Clipping Circuit, the diode is connected between the input and output voltage terminals. In a 
positive clipper, the positive half cycles of the input voltage will be removed. Although the input voltage to 
diode clipping circuits can have any waveform shape, we will assume here that the input voltage is 
sinusoidal.  
The series positive clipper circuit is connected as shown in the figure. During the positive half cycle, diode 
becomes reverse biased, and no output is generated across the resistor, and during the negative half cycle, the 
diode conducts and the entire input appears as output across the resistor. 

  
Figure.2.2. Series Positive Clipper 

2.2.2. Positive Shunt Clipper: 
In this diode clipping circuit, the diode is forward biased (anode more positive than cathode) during the 
positive half cycle of the sinusoidal input waveform. For the diode to become forward biased, it must have the 
input voltage magnitude greater than +0.7 volts (0.3 volts for a germanium diode). 
When this happens the diodes begins to conduct and holds the voltage across itself constant at 0.7V until the 
sinusoidal waveform falls below this value. Thus the output voltage which is taken across the diode can never 
exceed 0.7 volts during the positive half cycle. 
During the negative half cycle, the diode is reverse biased (cathode more positive than anode) blocking 
current flow through itself and as a result has no effect on the negative half of the sinusoidal voltage which 
passes to the load unaltered. Thus the diode limits the positive half of the input waveform and is known as a 
positive clipper circuit. 

 
Figure.2.3. Shunt Positive Clipper 

2.2.3. Negative Series Clipper: 
The figure 2.4 shows a series negative clipper with its output waveforms. During the positive half cycle the 
diode (considered as ideal diode) appears in the forward biased and conducts such that the entire positive half 
cycle of input appears across the resistor connected in parallel as output waveform. During the negative half 
cycle the diode is in reverse biased. No output appears across the resistor. Thus, it clips the negative half cycle 
of the input waveform, and therefore, it is called as a series negative clipper. 

 
 
 

Figure.2.4.Series Negative Clipper 
2.2.4. Negative Shunt Clipper: Shunt negative clipper is connected as shown in the above figure. During the 
positive half cycle, the entire input is the output, and during the negative half cycle, the diode conducts 
causing no output to be generated from the input. The diode is forward biased during the negative half cycle 
of the sinusoidal waveform and limits or clips it to –0.7 volts while allowing the positive half cycle to pass 
unaltered when reverse biased. As the diode limits the negative half cycle of the input voltage it is therefore 
called a negative clipper circuit. 
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Figure.2.5. Shunt Negative clipper 

2.2.5. Biased Clippers: 
To produce diode clipping circuits for voltage waveforms at different levels, a bias voltage, VBIAS is added in 
series with the diode to produce a combination clipper as shown. The voltage across the series combination 
must be greater than VBIAS + 0.7V before the diode becomes sufficiently forward biased to conduct.  
 
2.2.5.1. Positive Biased Clipping 
Working: During the positive half cycle, the negative reference voltage connected in series with the diode 
appears as output; and during the negative half cycle, the diode conducts until the input voltage value becomes 
greater than the negative reference voltage and output will be generated as shown in the figure. 

 
Figure.2.6.Positive Shunt biased clipper 

2.2.5.2. Negative Bias Diode Clipping: 
Working: Instead of positive reference voltage, a negative reference voltage is connected in series with the 
diode to form a shunt negative clipper with a negative reference voltage. During the positive half cycle, the 
entire input appears as output, and during the negative half cycle, a reference voltage appears as output as 
shown in the above figure. 

 
Figure.2.7.Negative Shunt Biased Clipper 

2.2.5.3. Combinational Clipper: 
Working: The action of the circuit is summarized below. For positive input voltage signal when input voltage 
exceeds battery voltage ‘+ V1‘ diode D1 conducts heavily while diode ‘D2‘ is reversed biased and so voltage 
‘+ V1‘ appears across the output. This output voltage ‘+ V1‘ stays as long as. the input signal voltage exceeds 
‘+ V1‘. On the other hand for the negative input voltage signal, the diode ‘D1‘ remains reverse biased and 
diode ‘D2‘ conducts heavily only when input voltage exceeds battery voltage ‘V2‘ in magnitude. Thus during 
the negative half cycle the output stays at ‘- V2‘ so long as the input signal voltage is greater than ‘-V2‘. 

 
Figure.2.8.Combinational Clipper 
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Figure.2.9. Different Clipping circuits 

 
2.2.6.Drawbacks of Series and Shunt Diode Clippers 

 In series clippers, when the diode is in ‘OFF’ position, there will be no transmission of input 
signal to output. But in case of high frequency signals transmission occurs through diode 

Downloaded from  be.rgpvnotes.in

Page no: 4 Follow us on facebook to get real-time updates from RGPV

https://be.rgpvnotes.in
https://www.facebook.com/rgpvnotes.in
https://be.rgpvnotes.in


capacitance which is undesirable. This is the drawback of using diode as a series element in 
such clippers. 

 In shunt clippers, when diode is in the ‘off condition, transmission of input signal should take 
place to output. But in case of high frequency input signals, diode capacitance affects the 
circuit operation adversely and the signal gets attenuated (that is, it passes through diode 
capacitance to ground). 

2.3. Clampers: 
A Clamper circuit can be defined as the circuit that consists of a diode, a resistor and a capacitor that shifts the 
waveform to a desired DC level without changing the actual appearance of the applied signal. 
In order to maintain the time period of the wave form, the tau must be greater than, half the time period 
(discharging time of the capacitor should be slow.) 

τ=RC 
Where 

 R is the resistance of the resistor employed 
 C is the capacitance of the capacitor used 

The time constant of charge and discharge of the capacitor determines the output of a clamper circuit.  
 In a clamper circuit, a vertical shift of upward or downward takes place in the output 

waveform with respect to the input signal. 
 The load resistor and the capacitor affect the waveform. So, the discharging time of the 

capacitor should be large enough. 
The DC component present in the input is rejected when a capacitor coupled network is used (as a capacitor 
blocks dc). Hence when dc needs to be restored, clamping circuit is used. 
2.3.1. Positive Clamper: 
 
When a negative peak of the signal is raised above to the zero level, then the signal is said to be positively 
clamped. It shifts the output signal to the positive portion of the input signal. The figure below explains the 
construction of a positive clamper circuit. 

 
Figure.2.10. Positive Clamper 

Initially when the input is given, the capacitor is not yet charged and the diode is reverse biased. The output is 
not considered at this point of time. During the negative half cycle, at the peak value, the capacitor gets 
charged with negative on one plate and positive on the other. The capacitor is now charged to its peak 
value Vm. The diode is forward biased and conducts heavily. 
During the next positive half cycle, the capacitor is charged to positive Vm while the diode gets reverse biased 
and gets open circuited. The output of the circuit at this moment will be 

 
V0=Vi+Vm 

Hence the signal is positively clamped as shown in the above figure. The output signal changes according to 
the changes in the input, but shifts the level according to the charge on the capacitor, as it adds the input 
voltage. 
 
2.3.2. Positive Clamper with reference voltage Vr 
A Positive clamper circuit if biased with some positive reference voltage, that voltage will be added to the 
output to raise the clamped level. Using this, the circuit of the positive clamper with positive reference voltage 
is constructed as below. 
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Figure.2.11.Positive Biased clamper with (+Vr+) 

During the positive half cycle, the reference voltage is applied through the diode at the output and as the input 
voltage increases, the cathode voltage of the diode increase with respect to the anode voltage and hence it 
stops conducting. During the negative half cycle, the diode gets forward biased and starts conducting. The 
voltage across the capacitor and the reference voltage together maintain the output voltage level. 
A Positive clamper circuit if biased with some negative reference voltage is designed. 

 
Figure.2.12.Positive Biased clamper with (-Vr) 

2.3.3. Negative Clamper: 
 
A Negative Clamper circuit is one that consists of a diode, a resistor and a capacitor and that shifts the output 
signal to the negative portion of the input signal. The figure below explains the construction of a negative 
clamper circuit. 

 
Figure.2.13.Negative clamper  

 
During the positive half cycle, the capacitor gets charged to its peak value vm. The diode is forward biased and 
conducts. During the negative half cycle, the diode gets reverse biased and gets open circuited. The output of 
the circuit at this moment will be 

V0=Vi+Vm 

 
Hence the signal is negatively clamped as shown in the above figure. The output signal changes according to 
the changes in the input, but shifts the level according to the charge on the capacitor, as it adds the input 
voltage. 
 
2.3.4. Negative clamper with reference voltage Vr 
A Negative clamper circuit if biased with some positive reference voltage, that voltage will be added to the 
output to raise the clamped level. Using this, the circuit of the negative clamper with positive reference 
voltage is constructed as below. 
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Figure.2.14.Negative Biased clamper with (+Vr) 

Though the output voltage is negatively clamped, a portion of the output waveform is raised to the positive 
level, as the applied reference voltage is positive. During the positive half-cycle, the diode conducts, but the 
output equals the positive reference voltage applied. During the negative half cycle, the diode acts as open 
circuited and the voltage across the capacitor forms the output. 
 
A Negative clamper circuit if biased with some negative reference voltage, that voltage will be added to the 
output to raise the clamped level. Using this, the circuit of the negative clamper with negative reference 
voltage is constructed as below. 

 
Figure.2.14.Negative Biased clamper with (-Vr) 

 
2.4. Applications of Clippers and clampers: 

Clippers 
 Used for the generation and shaping of waveforms 

 Used for the protection of circuits from spikes 

 Used for amplitude restorers 

 Used as voltage limiters 

 Used in television circuits 

 Used in FM transmitters 

Clampers 
 Used as direct current restorers 

 Used to remove distortions 

 Used as voltage multipliers 

 Used for the protection of amplifiers 

 Used as test equipment 

 Used as base-line stabilizer 

2.5. Rectifiers: 
Rectification is the conversion of alternating current (AC) to direct current (DC). This involves a 
device that only allows one-way flow of electrons. The main application of p-n junction diode is in 
rectification circuits. Diode rectifier gives an alternating voltage which pulsates in accordance with 
time. The filter smoothes the pulsation in the voltage and to produce d.c voltage, a regulator is used 
which removes the ripples. There are two primary methods of diode rectification: 

 Half Wave Rectifier 

 Full Wave Rectifier 
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2.5.1. Half Wave Rectifier: 
In a half-wave rectifier, one half of each a.c input cycle is rectified. When the p-n junction diode is 
forward biased, it gives little resistance and when it is reversing biased it provides high resistance.  

 
Figure.2.15. Half wave Rectifier 

Working: The half wave rectifier has both positive and negative cycles. During positive half of the 
input, the current will flow from positive to negative which will generate only positive half cycle of 
the a.c supply. When a.c supply is applied to the transformer, the voltage will be decreasing at the 
secondary winding of the diode. All the variations in the a.c supply will reduce and we will get the 
pulsating d.c voltage to the load resistor. 

In the second half cycle, current will flow from negative to positive and the diode will be reverse 
biased. Thus, at the output side, there will be no current generated and we cannot get power at the 
load resistance. A small amount of reverse current will flow during reverse bias due to minority 
carriers. 

2.5.2. Centre Tapped Full Wave Rectifier 
A centre tapped full wave rectifier is a type of rectifier which uses a centre tapped transformer and 
two diodes to convert the complete AC signal into DC signal. 

The centre tapped full wave rectifier is made up of an AC source, a centre tapped transformer, two 
diodes, and a load resistor. 

Full wave rectifier utilizes both halves of each a.c input. When the p-n junction is forward biased, 
the diode offers low resistance and when it is reversing biased it gives high resistance. The AC 
source is connected to the primary winding of the centre tapped transformer. A centre tap 
(additional wire) connected at the exact middle of the the secondary winding divides the input 
voltage into two parts. 

The upper part of the secondary winding is connected to the diode D1 and the lower part of the 
secondary winding is connected to the diode D2. Both diode D1 and diode D2 are connected to a 
common load RL with the help of a center tap transformer. The center tap is generally considered as 
the ground point or the zero voltage reference point. 

Working: 
When input AC voltage is applied, the secondary winding of the center tapped transformer divides 
this input AC voltage into two parts: positive and negative.  

During the positive half cycle of the input AC signal, terminal A become positive, terminal B 
become negative and centre tap is grounded (zero volts). The positive terminal A is connected to 
the p-side of the diode D1 and the negative terminal B is connected to the n-side of the diode D1. So 
the diode D1 is forward biased during the positive half cycle and allows electric current through it. 

On the other hand, the negative terminal B is connected to the p-side of the diode D2 and the 
positive terminal A is connected to the n-side of the diode D2. So the diode D2 is reversed biased 
during the positive half cycle and does not allow electric current through it. 

The diode D1 supplies DC current to the load RL. The DC current produced at the load RL will 
return to the secondary winding through a centre tap. Thus, during the positive half cycle of the 
input AC signal, only diode D1 allows electric current while diode D2 does not allow electric 
current. 

During the negative half cycle of the input AC signal, terminal A become negative, terminal B 
become positive and centre tap is grounded (zero volts). The negative terminal A is connected to 
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the p-side of the diode D1 and the positive terminal B is connected to the n-side of the diode D1. So 
the diode D1 is reversed biased during the negative half cycle and does not allow electric current 
through it. On the other hand, the positive terminal B is connected to the p-side of the diode D2 and 
the negative terminal A is connected to the n-side of the diode D2. So the diode D2 is forward 
biased during the negative half cycle and allows electric current through it. 

The diode D2 supplies DC current to the load RL. The DC current produced at the load RL will 
return to the secondary winding through a centre tap. 

Thus, the diode D1 allows electric current during the positive half cycle and diode D2 allows 
electric current during the negative half cycle of the input AC signal. As a result, both half cycles 
(positive and negative) of the input AC signal are allowed. So the output DC voltage is almost 
equal to the input AC voltage.  

 
Figure.2.16. Centre Tapped Full Wave Rectifier 

 

 2.5.3. The bridge rectifier: 

 The Bridge rectifier is a circuit, which converts an ac voltage to dc voltage using both half cycles 
of the input ac voltage. The Bridge rectifier circuit is shown in the following figure. The circuit has 
four diodes connected to form a bridge. The ac input voltage is applied to the diagonally opposite 
ends of the bridge. The load resistance is connected between the other two ends of the bridge. For 
the positive half cycle of the input ac voltage, diodes D1 and D2 conduct, whereas diodes D3 and 
D4 remain in the OFF state. The conducting diodes will be in series with the load resistance RL and 
hence the load current flows through RL. For the negative half cycle of the input ac voltage, diodes 
D3 and D4 conduct whereas, D1 and D2 remain OFF. The conducting diodes D3 and D4 will be in 
series with the load resistance RL and hence the current flows through RL in the same direction as 
in the previous half cycle. Thus a bi-directional wave is converted into a unidirectional wave. 

 

 

 
Figure.2.17. Bridge Rectifier 
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2.5.4. Ripple factor 
The effectiveness of a rectifier depends upon the magnitude of ac component in the output; smaller the ac 
component, the more effective is the rectifier. Ripple factor is a measure of effectiveness of a rectifier circuit 
and defined as a ratio of RMS value of ac component to the dc component in the rectifier output. The output 
DC signal with very fewer ripples is considered as the smooth DC signal while the output DC signal with high 
ripples is considered as the high pulsating DC signal. 
Ripple factor is mathematically defined as the ratio of ripple voltage to the pure DC voltage. The ripple factor 
for a bridge rectifier is given by 

 

 
 Efficiency in rectifiers is equal to the ratio of output DC power (i.e Vdc*Idc) to the input power 

from the AC supply (Irms
2.R) 

 Efficiency of half wave rectifier is very low its approx 40.5 percent, because there is presence 
of very high magnitudes of ripples. 

 For full wave rectifier ripple factor is very less and that’s why efficiency is quite high i.e 
approx 81.2 percent. 

 
2.5.5. Filters: 
The output Direct Current (DC) produced by the half wave rectifier contains large ripples. This ripple voltage 
fluctuates with respect to time. So it is not suitable for practical applications. To overcome these problems, we 
use filters at the output. Even though we use filters at the output, the DC signal obtained at the output is not a 
pure DC. Furthermore, the power loss is high in half wave rectifier. The filter is an electronic device that 
converts the pulsating Direct Current into pure Direct Current. 
The filter is made up of a combination of electronic components such as resistors, capacitors, and inductors. 
The property of inductor is that it allows the DC components and blocks the AC components. The property of 
a capacitor is that it allows the AC components and blocks the DC components. 

 
 Figure.2.18. Full wave Rectifier with Capacitor filter 

Working: 
The main duty of the capacitor filter is to short the ripples to the ground and blocks the pure DC 
(DC components), so that it flows through the alternate path and reaches output load resistor RL. 
When input AC voltage is applied, during the positive half cycle, the diode D1 is forward biased 
and allows electric current whereas the diode D2 is reverse biased and blocks electric current. On 
the other hand, during the negative half cycle the diode D2 is forward biased (allows electric 
current) and the diode D1 is reverse biased (blocks electric current). 
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The charging of the capacitor happens only when the applied AC voltage is greater than the 
capacitor voltage. 

Initially, the capacitor is uncharged. That means no voltage exists between the plates of the 
capacitor. So when the voltage is turned on, the charging of the capacitor happens immediately. 

During this conduction period, the capacitor charges to the maximum value of the input supply 
voltage. The capacitor stores a maximum charge exactly at the quarter positive half cycle in the 
waveform. At this point, the supply voltage is equal to the capacitor voltage.  

When the AC voltage starts decreasing and becomes less than the capacitor voltage, then the 
capacitor starts slowly discharging. 

The discharging of the capacitor is very slow as compared to the charging of the capacitor. So the 
capacitor does not get enough time to completely discharge. Before the complete discharge of the 
capacitor happens, the charging again takes place. So only half or more than half of the capacitor 
charge get discharged. 

 
2.5.6. How the capacitor filter removes the ripples in the signal 
The pulsating Direct Current (DC) produced by the full wave rectifier contains both AC and DC 
components. 

We know that the capacitor allows the AC components and blocks the DC components of the 
current. When the DC current that contains both DC components and AC components reaches the 
filter, the DC components experience a high resistance from the capacitor whereas the AC 
components experience a low resistance from the capacitor. 

Electric current always prefers to flow through a low resistance 
path. So the AC components will flow through the capacitor 
whereas the DC components are blocked by the capacitor. 
Therefore, they find an alternate path and reach the output load 
resistor RL. The flow of AC components through the capacitor is 
nothing but the charging of a capacitor. Thus, the filter converts the 
pulsating DC into pure DC. 

 
2.6. Voltage Regulation: 
Voltage regulation is “the ratio of voltage drop from no load to the full load to the no load voltage”. 
There are two ways to express the voltage regulation. One is voltage regulation up and another is 
voltage regulation down. 

Consider formula for voltage regulation : 

 
Here Vnl is the no load voltage and Vfl is the full load voltage. 

2.6.1. Series voltage regulator 

The series voltage regulator operates by using a variable element in series with the load. By changing 

the resistance of the series element, the voltage dropped across it can be varied to ensure that the voltage 

across the load remains constant. 

 

Figure.2.19.Series Regulator 

The advantage of the series voltage regulator is that the amount of current drawn is effectively that 
used by the load, although some will be consumed by any circuitry associated with the regulator. 
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Unlike the shunt regulator, the series regulator does not draw the full current even when the load 
does not require any current. As a result the series regulator is considerably more efficient. 

2.6.2. Shunt voltage regulator 
The load is operated with a resistor in series with the voltage source and the shunt regulator then in 
parallel with the load. 

In order to keep the voltage across the load constant, a level of current must be drawn through the 
series resistor to maintain the required voltage across the load. The load will take some and the 
remaining current is drawn by the shunt voltage regulator. 

 
Figure.2.20. Shunt Regulator 

The circuit is designed so that at maximum load current the shunt regulator draws virtually no 
current and at minimum load current, the shunt voltage regulator passes the full current. 

As a result, it can be seen that shunt regulators are inefficient because maximum current is drawn 
from the source regardless of the load current, i.e. even when there is no load current. 

2.6.2.1. Zener diode shunt regulator 
The resistor, RS is connected in series with the zener diode to limit the current flow through the 
diode with the voltage source, VS being connected across the combination. The stabilised output 
voltage Vout is taken from across the zener diode. The zener diode is connected with its cathode 
terminal connected to the positive rail of the DC supply so it is reverse biased and will be operating 
in its breakdown condition. Resistor RS is selected so to limit the maximum current flowing in the 
circuit. 

 
 

 

Working: 
With no load connected to the circuit, the load current will be zero, ( IL = 0 ), and all the circuit 
current passes through the zener diode which in turn dissipates its maximum power. Also a small 
value of the series resistor RS will result in a greater diode current when the load resistance RL is 
connected and large as this will increase the power dissipation requirement of the diode so care 
must be taken when selecting the appropriate value of series resistance so that the Zener maximum 
power rating is not exceeded under this no-load or high-impedance condition. 

The load is connected in parallel with the zener diode, so the voltage across RL is always the same 
as the zener voltage, ( VR = VZ ). There is a minimum zener current for which the stabilization of 
the voltage is effective and the zener current must stay above this value operating under load within 
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its breakdown region at all times. The upper limit of current is of course dependent upon the power 
rating of the device. The supply voltage VS must be greater than VZ. 

Comparison of Series and Shunt regulators 

Shunt voltages regulator Series voltages regulator 

Shunt voltage regulator has good 
voltage regulation even at high load 
currents. 

Series voltage regulator has not so good 
voltage regulation at high load currents. 

In the shunt voltage regulator the 
output DC voltage is constant. 

In the series voltage regulator the output DC 
voltages is not constant. 

Shunt voltage regulator is connected 
in shunt with the load. 

Series voltages regulator is connected in 
series with the load. 

Shunt voltages regulator has good 
efficiency for low load current. 

It has good efficiency for higher load 
currents. 

It is appropriate for light loads. It is appropriate for heavy loads. 

Shunt voltage regulator has poor 
voltage is constant. 

Series voltages regulator has better voltage 
regulation. 

The control element has to bear the 
load voltage across it. So, it is a high 
voltage low current device. 

The control element has to carry the load 
current. So, it is a high current low voltage 
device. 

 

2.7. Voltage Regulation using IC: 
It is an integrated circuit whose basic purpose is to regulate the unregulated input voltage 
(definitely over a predefined range) and provide with a constant, regulated output voltage. 

An IC based voltage regulator can be classified in different ways.  

1. Three terminal voltage regulator and five or multi terminal voltage regulator.  

2. Linear voltage regulator & switching voltage regulator.   

3. Fixed voltage regulators (positive & negative) and adjustable voltage regulators (positive 
& negative)  

2.7.1. Fixed Voltage Regulators  

These regulators provide a constant output voltage. A popular example is the 7805 IC which 
provides a constant 5 volts output. A fixed voltage regulator can be a positive voltage 
regulator or a negative voltage regulator. A positive voltage regulator provides with constant 
positive output voltage. All those IC’s in the 78XX series are fixed positive voltage 
regulators.  

A negative fixed voltage regulator is same as the positive fixed voltage regulator in design, 
construction & operation. The only difference is in the polarity of output voltages. These IC’s 
are designed to provide a negative output voltage. Example-7905, 7906 and all those IC’s in 
the 79XX series.  

2.7.2. Adjustable Voltage Regulator 

An adjustable voltage regulator is a kind of regulator whose regulated output voltage can be 
varied over a range. There are two variations of the same; known as positive adjustable 
voltage regulator and negative adjustable regulator. LM317 is a classic example of positive 
adjustable voltage regulator, whose output voltage can be varied over a range of 1.2 volts to 
57 volts. LM337 is an example of negative adjustable voltage regulator.  
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