
ELECTRONICS DEVICES AND CIRCUITS

ELECTRONICS DEVICES AND CIRCUITS

UNIT I

DIODE CHARACTERISTICES AND APPLICATIONS
Presented by

Mrs. G.Sujana ,Assistant professor
Miss. P.Bhagyalakshmi, Assistant professor

 Electronics and Communication Engineering 
Narsimha Reddy Engineering College (Autonomous) 

Secunderabad, Telangana, India- 500100.



SEMICONDUCTOR

SEMICONDUCTOR
A semiconductor is a material that has an electrical conductivity between a conductor and an 
insulator. Its conductivity can be controlled or modified by temperature, light, electric field, or the 
addition of impurities (a process known as doping).

Semiconductor materials are the foundation of modern electronics. They are essential components
in devices like transistors, diodes, solar cells, LEDs, and integrated circuits.

Examples:
1.Gallium Arsenide (GaAs) – high-speed devices

2.Gallium Nitride (GaN) – power electronics, LEDs

3. Indium Phosphide (InP) – high-frequency applications









DIODE RESISTANCE

DIODE RESISTANCE

The resistance of a diode isn't constant , It varies depending on whether the diode is forward-biased or reverse-
biased, and even within the forward-biased condition, it changes with current. There main types of diode resistance:

1.Static (DC) Resistance : The Static resistance is calculated 
defined as the Ratio of Voltage to the Current i.e. V/I

using Ohm’s Law at a specific operating point. Its

2.Dynamic (AC) Resistance: The Dynamic resistance is defined as change in voltage to change in Current i.e dv/
di

3. REVERSE RESISTANCE  : The reverse resistance of a PN junction diode is  the resistance of a diode  when its 
connected in reverse-biased — i.e., when the p-side is connected to negative and the n-side to positive of the 
power supply.



TRANSITION CAPACITANCE :



DIFFUSION CAPACITANCE :

DIFFUSION CAPACITANCE :

Diode Equivalent Circuit:

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 EQUIVALENTCIRCUIT :

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

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.



RECTIFIER:

RECTIFIER:

A rectifier is a device which converts ac voltage (Bi-directional) to pulsating DC Voltage(Uni-directional). Any Electrical Device which offers a low 
resistance to the current in one direction but a high resistance to the current in the opposite direction is called rectifier

HALF WAVE RECTIFIER:

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

Full wave rectifier is the semiconductor device 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



FULL WAVE BRIDGE WAVE RECTIFIER:

1. Bridge rectifier  is  formed  by  connecting  four 
diodes in the form of a Wheatstone bridge. It also 
provides full wave rectification.
2.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

COMPARISION OF RECTIFIERS:



CAPACITOR FILTER:
An inexpensive filter for light loads is found in the capacitor filter which is connected directly across the load

CAPACITOR FILTER:
An inexpensive filter for light loads is found in the capacitor filter which is connected directly across the load



Shunt Clipper:
a)Clipping Above Reference Level

b)Clipping below Reference Level



Series Clipper:
a)Clipping Above Reference Level

b)Clipping below Reference Level



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:

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):

1.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 .

2.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

3.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):

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

Clamping circuit considering the source resistance & the diode forward resistance



Figure : (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

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 Capacitorover 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

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
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