
ELECTRONICS DEVICES AND CIRCUITS

UNIT-I  DIODE AND DIODE APPLICATIONS 



PN junction diode – I-V characteristics

Diode resistance and capacitance

Diode models (Ideal, Simplified, Piecewise Linear) 

Rectifiers – Half-wave, Full-wave (Center-tap and bridge) 

Capacitor filter for rectifiers 

Clippers and clampers

Zener diode – I-V characteristics and voltage regulation

UNIT : I  























 An equivalent circuit is nothing but a combination of elements (R,L,C) that best
represents the actual terminal characteristics of the device.

 it simply means the diode in the circuit can be replaced by other elements
without severely affecting the behavior of circuit.

Diode Equivalent Circuit



Diode Equivalent circuit
Three models with increasing accuracy are listed below:

1. Piecewise-Linear Equivalent Circuit : A technique for obtaining
an equivalent circuit for a diode is to approximate the
characteristics of the device by straight-line segments 



2.SIMPLIFIED EQUIVALENT CIRCUIT

The horizontal line indicates that the current
flowing through diode is zero for voltages between
0 and 0.7 V.

The battery simply indicates that it opposes the flow
of current in forward direction until 0.7 V. As the
voltage becomes larger than 0.7 V, the current starts
flowing in forward direction.

3. Ideal Diode Model 1. Ideal diode allows the flow of forward current for any
value of forward bias voltage. Hence, Ideal diode can be
modeled as closed switch under forward bias condition. This
is shown in the figure.
2. Ideal diode allows zero current to flow under reverse biased 
condition. Hence it can be modeled as open switch. This is
indicated in the figure.



POWER SUPPLY: 



RECTIFIER



Half Wave Rectifiers

Definition: Half wave rectifier is that in

which the half cycle of AC voltage gets

converted into pulsating DC voltage. The

remaining half cycle of AC is suppressed

by rectifier circuit or the output DC current

for remaining half cycle is zero.









Full Wave Rectifier

Definition: Full wave rectifier is the semiconductor devices which convert 

complete cycle of AC into pulsating DC.

Unlike half wave rectifiers which uses only half wave of the input AC cycle, 

full wave rectifiers utilize full wave.

The lower efficiency drawback of half wave rectifier can be overcome by 

using full wave rectifier.





Definition: Bridge rectifier is

formed by connecting four diodes

in the form of a Wheatstone bridge.

It also provides full wave

rectification.

During the first half of AC cycle, two

diodes are forward biased and during 

the second half of AC cycle, the other

two diodes become forward biased.

Full WAVE Bridge Rectifier





Capacitor filter

An inexpensive filter for light loads is 

found in the capacitor filter which is 

connected directly across the load









CLIPPING AT TWO INDEPENDENT LEVELS 



CLAMPING CIRCUITS

The clamping circuit is often referred to as dc

restorer or dc reinserter. In fact, it should be

called a dc inserter, because the dc

component introduced may be different from

the dc component lost during transmission

Classification of clamping circuits

Basically clamping circuits are of two types:

(1) positive-voltage clamping circuits

(2) negative-voltage clamping circuit

Negative Clamper(positive peak clamper)

In negative clamping, the positive extremity

of the waveform is fixed at the reference

level and the entire waveform appears below

the reference, i.e. the output waveform is

negatively clamped with respect to the

reference level



At -the end of the first quarter cycle, the 

voltage across the capacitor, vc = Vm

after the first quarter cycle, here is no path for 

the capacitor to discharge. Hence, the voltage 

across the capacitor remains constant at

vc = Vm

after the first quarter cycle, the output is given 

by v0 = vi - Vm. During the succeeding 

cycles, the positive extremity of the signal will 

be clamped or restored to zero and the output



Positive Clamper(negative peak clamper)

In positive clamping, the negative
extremity of the waveform is fixed
at the reference level and the
entire waveform appears above
the reference level, i.e. the output
waveform is positively clamped
with reference to the reference
level.



Clamping Circuit Theorem
The clamping circuit theorem states that, for any input waveform under steady-state

conditions, the ratio of the area Af under the output voltage curve in the forward

direction to that in the reverse direction Ar is equal to the ratio Rf/R

Fig :Clamping circuit considering

the source resistance & the diode

forward resistance

Fig : (a) A square wave input signal of peak-to-peak amplitude V, (b)

the general form of the steady-state output of a clamping circuit with;'

the input as in (a).



In the interval 0 < t < T, the input is at its 

upper level, the diode is ON,

If v/(f) is the output waveform in the forward direction, 

then the capacitor charging current is

Under steady-state the charge acquired by the Capacitor  

over one cycle must be equal to zero Therefore, the

charge gained in the interval 0 < t < T1, will be equal

to the charge lost in the interval T1 < t 
< T1 + T2, i.e. Qg = Ql


