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DIODE CHARACTERSTICS

Aim:

To draw VI characterstics of a PN function diode and find knee voltage and forward
resistance.

Apparatus:

e A p-njunction diode

e 3V battery

e 50V battery

e High resistance rheostat
e 0-3 V voltmeter

e 0-50 V voltmeter

e 0-100 mA ammeter

e 0-100 pA ammeter

e One way key

o Connecting wires

Procedure:

Forward V-I Characteristics :

i
EEL *_6_

e Connections are made as per the connection diagram.
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o Insert the key. Arrange the sliding contact of the rheostat to minimum.
e Now, gently move the rheostat contact to provide a positive bias voltage.
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e Note the voltmeter and milli ammeter readings.

o Repeat the process by increasing the forward current in equal steps by changing the
rheostat slider.

e It can be noted that, initially the current increase very slowly. For a certain value of
voltage, it shows a sharp increase. The corresponding voltage represents the knee voltage
of that diode.

o Plot a graph with forward voltage along X axis and forward current along Y axis. The
graph shows the forward V-I characteristics of the given p-n junction diode.

Reverse V-I Characteristics :
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o Make the circuit diagram as shown in the figure.

o Insert the key. Arrange the sliding contact of the rheostat to maximum.

e Move the sliding contact of the rheostat to provide a reverse bias voltage.Note the
voltmeter and micro ammeter readings.

e Note the voltmeter and micro ammeter readings.

e Repeat the process by changing the reverse voltage in equal steps.

e The current increases slowly in the beginning and then rapidly when the reverse voltage
becomes a certain value. This voltage is known as the reverse breakdown voltage.

o Plot a graph with reverse voltage along X axis and reverse current along Y axis. The
graph shows the reverse V-I characteristics of the given p-n junction diode.
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Observations:

Forward V-I Characteristics :

S1. No.

Forward bias voltage, V¢

V)

Forward current, I¢

(mA)
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Reverse V-I Characteristics :

S1. No.

Reverse bias voltage, V;

V)

Reverse current, I,

(nA)

O |0 |9 | N DN B~ |W N |-

—
S

Prepared By Dr. B. Janarthanan, Associate Professor, Department of physics,
KAHE. Dr.E.Sivasenthil, Assistant Professor, Department of

physics, KAHE

Page 3




B.Sc PHYSICS ANALOG SYSTEMS AND APPLICATIONS(PRACTICAL)

2018-2019 18PHU212
) Bremiion
T VeiV) € +

f_-?

Raverse saturation
current

3 Ve (V) L J
Enee Voltage I ()

= : O 1 - i
Forward Characteristics Reverse Charactenistics

Result

The forward and reverse characteristics of the given p-n junction diode is drawn.
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ZENER DIODE
Aim :

To draw the characterstics of zener diode and determine the breakdown voltage.

Apparatus:
o Battery
e Rheostat

e Small resistance (200 )
e Milliammeter

e Voltmeter

e Key

e Zener diode

Procedure:

e Connections are made as shown in the circuit diagram.

— ANA A =

e By adjusting the rheostat, voltmeter reading is increased from 0 and in each time note the
corresponding reading in milliammeter.

o The experiment is continued till the milliammeter shows a large deflection while the
voltmeter reading remains a constant, indicating the break down voltage.

e Plot the reverse characteristic curve by taking reverse voltage along —ve X-axis and
reverse current along —ve Y-axis.
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e The break down voltage Vz is obtained from the graph as shown below..

Observations:

Least count of voltmeter =........... Vv
Zero error of voltmeter =............ Vv
Least count of milli-ammeter =........... mA

Zero error of milli-ammeter=........... mA

Trial No. Reverse Voltage (V)

Reverse Current (mA)

1
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Result:

e The reverse characteristic curve of the Zener diode is obtained.
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e The reverse breakdown voltage of the Zener diode, V =................. \%

TRANSISTOR CHARACTERISTICS

Aim:
Draw input and output characterstics of NPN transistor in common emitter configuration.
Apparatus:
e Rheostat

e Voltmeter

e Ammeter

o Battery

e One way key
e Transistor

e Bread board

Procedure:

o Connections are made as shown in the circuit diagram.
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o The rheostat Rh; is used to vary base voltage (input voltage) Ve and it is read from
voltmeter Vi. The base current (input current) Igis measured using a microammeter
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(nA). The collector voltage (output voltage) Ve is varied using the rheostat Rhy and
readings are noted from voltmeter V>. The collector current (output current) Ic is
measured by the milliammeter (mA).

Input Characteristics

e The collector voltage Vck is kept constant (eg. 1V) by adjusting the rheostat Rh.

e The base voltage VgE is varied from zero by adjusting the rheostat Rh;.

e The base current I is noted in each step.

e A graph is drawn with Vgg along X-axis and I along Y-axis.

e The experiment is repeated with Vcg kept constant say 2V, 3V, 4V etc. and
corresponding graphs are plotted.
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Output characteristics

o The base current I is kept constant (eg. 20nA) by adjusting the rheostat Rh;.
o Now the collector voltage is increased by adjusting the rheostat Rho.
o The corresponding collector current Ic is noted.
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e A graph is drawn with V¢ along X-axis and Ic along Y-axis.
e The experiment is repeated with keeping IB constant, say 40pA, 60pA, 80pA etc and
similar graphs are plotted.
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Observations:

Input characteristics

VEE (V)
Is (LA)

Vce (1V)

Vce (2V)

Vce (3V)

Vce (4 V)
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Output characteristics

Vce (V)

Is (LA) e (mA)
I (HA)
Is (LA)
I (HA)
Results:

The graphs shows the input and output characteristics of a transistor.
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INVERTING AND NON-INVERTING AMPLIFIER

Aim:
TO construct an inverting voltage amplifier and non-inverting amplifier using IC741 and
to find the closed loop voltage gain.

Apparatus

Function generator, CRO, Regulated Power supply, resistor, capacitor, 741 IC,
connecting wires.

Theory:

An inverting-amplifier circuit is built by grounding the positive input of the operational amplifier
and connecting resistors R1 and R2, called the feedback networks, between the inverting input
and the signal source and amplifier output node, respectively. With assumption that reverse-
transfer parameter is negligibly small, open-circuit voltage gain Av, input resistance Zin and
output resistance Zo can be calculated.

I} R:

— MW

Ri I

Vo
Vin —0

Inverting Amplifier configuration of an op-amp

Non Inverting Amplifier:

The operational amplifier can also be used to construct a non-inverting amplifier with the
circuit indicated below. The input signal is applied to the positive or non-inverting input terminal
of the operational amplifier, and a portion of the output signal is fed back to the negative input
terminal. Analysis of the circuit is performed by relating the voltage at V, to both the input
voltage Vin and the output voltage Vo.
The output is applied back to the inverting (-) input through the feedback circuit (closed loop)
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formed by the input resistor R and the feedback resistor R>. This creates ve feedback as follows.
Resistors Ri and R, form a voltage-divider circuit, which reduces V, and connects the reduced
voltage V2 to the inverting input.

I R:

R1 |

V:

Vo

= V4

Vin

Procedure:

Inverting Amplifier:

Connect the circuit as shown in the circuit diagram.
Give the input signal as specified.

Switch on the power supply.

Note down the outputs from the CRO

Draw the necessary waveforms on the graph sheet.

MRS

Non inverting Amplifier:

1. Connect the circuit as shown in the circuit diagram.

2. Measure the input and output voltage from the input and output waveform in the CRO.
3. Switch on the power supply.

4. Note down the outputs from the CRO

5. Draw the necessary waveforms on the graph sheet

Formula:

Inverting Amplifier:

Non inverting Amplifier:
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Observation:
Inverting Amplifier
Input voltage | Ri (Q) Rf (Q) Output Gain (Vo/Vi) | Rf/Ri
Vi(v) voltage (Vo)
Non inverting Amplifier
Input voltage | Ri (QQ) Rf (Q) Output Gain (Vo/Vi) | 1+(Rf/Ri)
Vi(v) voltage (Vo)
Result:
The inverting and non inverting IC741 is constructed.
Closed loop gain of inverting amplifier=
Closed loop gain of non inverting amplifier=
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SUMMING AND DIFFERENCE AMPLIFIER
Aim:

To construct inverting summing and non-inverting amplifiers and subtractor using
amplifiers.

Apparatus:

IC 741, constant power supply, regulated power supply, resistors, etc.

Formula:
1) Inverting summing amplifier Vo= %’;(VﬁVz)

Where Vi =-{V11tV>)

Rf=Ri
. . . g fef  blgb
2) Non-inverting summing amplifier Vo =1 + e @—Z
If Rf=Ri
Vo=V1+V2

3) Subractor Vo =V1-V2
Procedure:

1) Inverting summing amplifier:
1 Connections are made as shown in the figure.
2 Input voltages V1 and V2 are given to the inverting terminal Pin 2 of IC 741 through
resistor r1 and 2. Non inverting terminal Pin 3 of IC741 is connected to ground. Rf isthe
feedback resistance. Inverted output is obtained at pin 6 of IC741.

2) Non-inverting summing amplifier:
1 Connections are made as shown in the figure.

2 Input voltages V1 and V2 are given to the non-inverting terminal Pin 3 of IC 741
through resistor rl and r2. Inverting terminal Pin 2 of IC741 is connected to ground. Rf isthe
feedback resistance. Inverted output is obtained at pin 6 of [C741.

* 3)Subractor:
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1 Connections are made as shown in the figure.

2 Input voltages V1 is given to the inverting terminal Pin 2 of IC 741 through resistor r1. The

second input voltage is given to non inverting terminal Pin 3 of IC741. Rf is the feedback
resistance. Inverted output is obtained at pin 6 of IC741

Imvarting Sumrning Ampifier

Non-inverting Summing Amplifier
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Observation:

Inverting Amplifier:

V1 V2 Vo=-(VitV>)
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Non-inverting amplifier:

Vi V2 Vo=V1+V2
Subtractor:

Vi V2 Vo=V2-V1
Result:

The inverting ,non inverting and subtracting amplifiers are constructed using operation

amplifiers.
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DIFFERENTIATOR AND INTEGRATOR

Aim:
To construct a differentiator and integrator using operational amplifiers and verify the
output.

Components required:

Function generator, CRO, Regulated Power supply, resistor, capacitor, 741 IC,
connecting wires.

Circuit
li Ri
—— W
C I1
| £ - i
I\ b
Va2 Vo
o -
V1
| +
The differentiator Circuit
LA
" I\
R4 h
Vz Vo
Vin —0
Vi
+

The integrator Circuit

Procedure:

Differentiator:

1. Connect the circuit as shown in the circuit diagram.
2. Give the input signal as specified.

3. Switch on the power supply.
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4. Note down the outputs from the CRO
5. Draw the necessary waveforms on the graph sheet.

Integrator:

1. Connect the circuit as shown in the circuit diagram.
2. Give the input signal as specified.

3. Switch on the power supply.

4. Note down the outputs from the CRO

5. Draw the necessary waveforms on the graph sheet.

Result:

The differentiator and integrator are constructed using operational amplifier and output is
verified.
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