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ANY TEN EXPERIMENTS

1. Construct and verify the output of IC regulated power supply.

2. Find the Hysterisis of 1C 555 - Schmitt Trigger and plot the response.

3. Construct and verify the output of Instrumentation Amplifier using four IC 741

4. Design and construct high pass and low pass, filter using 1C 741 and plot the frequency
response curve

5. Design and construct RC coupled amplifier and plot the frequency response curve.

6. Hartley and Colpitt’s oscillators using discrete components.

7. Wave form generators (Square wave and Triangular wave) — Op amp.

8. Phase shift oscillator and Wein’s bridge oscillator — Op amp.

9. Design and construct band pass and band rejecter filter using 1IC 741 and plot the
frequency response curve

10. Astable, monostable and bistable multi-vibrators, using discrete components.

11. Analog computer setup — Solving simultaneous equations.

12. Design and construct Differential amplifiers and plot the frequency response curve

13. Construct D to A converter and verify the output- Binary weighted method - R/2R ladder
method..

14. FET characteristics and Source follower.

RERERENCES

1. Ouseph C.C., UJ. Rao and V. Vijayendran 2007, Practical Physics and Electronics,
S.Viswanathan (Printers & Publishers) Pvt. Ltd., Chennai

2. Singh S.P., 2003, Advanced Practical Physics — 1, 13" Edition, Pragathi Prakashan,

3. g/ilﬁgrhUtS.P., 2000, Advanced Practical Physics — 2, 12" Edition, Pragathi Prakashan,

Meerut
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SYLLABUS —LIST OF EXPERIMENTS

Construct and verify the output of IC regulated power supply.
Find the Hysterisis of IC 555 - Schmitt Trigger and plot the response.
Construct and verify the output of Instrumentation Amplifier using four IC 741

M 0D e

Design and construct high pass and low pass , filter using IC 741 and plot the frequency
response curve.

Design and construct RC coupled amplifier and plot the frequency response curve.
Wave form generators (Square wave and Triangular wave) — Op amp.

Phase shift oscillator and Wein’s bridge oscillator — Op amp.

© N o o

Construct D to A converter and verify the output- Binary weighted method - R/2R ladder
method..
9. FET characteristics

10. Design and construct band pass and band rejecter filter using IC 741 and plot the

frequency response curve
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Experiment No:1
Date:

FIRST ORDER LOW PASS FILTER
AIM
To construct study the characteristics of active low pass filter using op-amp and draw the

frequency response curve.

APPARATUS
Op-amp(IC 741), Resistors, Capacitors, Constant Dual power supply, Signal Generators,

CRO, Bread board and connecting wires.

THEORY
A low-pass filter (LPF) is an active filter which passes low frequency signals and stops
high frequency signal i.e., it transmit signals with a frequency lower than a certain cut off

frequency and attenuates signals with frequencies higher than the cut off frequency.

PROCEDURE
1. Connections are made as shown in the diagram
2. Set the input signal as 1V (peak to peak) from function generator and apply to the circuit.
3. Observe the output from the CRO.
4. Vary the input frequency from signal generator and measure the corresponding output

voltage.
5. Draw the frequency response curve in semilog graph.
6. Find out the cut off frequency from the graph and compare it to the theoretical value
fy =1/2aRC
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CIRCUIT DIAGRAM

_LJ\/\/\h A~
— R1=10 kQ RF=10 kQ

R output
+
| 10kQ
Input Signa
PLRE I C=0.01 uF

TABULAR FORM
Input Voltage Vi=.......... Volts
Frequency in Hz Output Voltage Vo in | Gain =Vo/Vi Gain in dB

Volts = 20log Gain
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MODEL GRAPH

o
Frequency

RESULT

Low pass filter using operational amplifier is constructed and calculated the cut off frequency.

Viva-Questions

1. What is filter?

2. What is low pass filter?

3. What is passive filter?

4. What is the role of Op-amp in filter circuits?

5. Explain the working principle of Low pass filter.

FIRST ORDER HIGH PASS FILTER
AIM
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To construct study the characteristics of active high pass filter using op-amp and draw the

frequency response curve.

APPARATUS
Op-amp(IC 741), Resistors, Capacitors, Constant Dual power supply, Signal Generators,
CRO, Bread board and connecting wires.

THEORY

A high pass filter is an active filter which passes high frequency signal and stops low frequency
signal e, it  passessignalswith  afrequency higher  than a  certain cutoff
frequency and attenuates signals with frequencies lower than the cutoff frequency.

PROCEDURE

1. Connections are made as shown in the diagram

2. Set the input signal as 1V (peak to peak) from function generator and apply to the circuit.
3. Observe the output from the CRO.
4

. Vary the input frequency from signal generator and measure the corresponding output

voltage.
5. Draw the frequency response curve in semilog graph.
6. Find out the cut off frequency from the graph and compare it to the theoretical value
fH =1/2nRC
CIRCUIT DIAGRAM
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VYW AAAY
- 10 k@ ‘ RF=10 ka

output

10K 10K

Input signal
— 02: GSZ -
0.01 uF I 0.01 uF

A1l

TABULAR FORM

Input Voltage Vi=.......... Volts
Frequency in Hz Output Voltage Vo | Gain =Vo/Vi Gain in dB
in Volts = 20log Gain
MODEL GRAPH
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Gain

-3dB

e e o N -

Frequency

RESULT

High pass filter using operational amplifier is constructed and calculated the cut off frequency.

Viva-Questions

1. What is active filter?

2. What is high pass filter?

3. What are the filter components used in high pass filter?
4. What is the role of Op-amp in filter circuits?

5. Explain the working principle of High pass filter.
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Experiment No:2
Date:
JUNCTION FIELD EFFECT TRANSISTOR

AlIM:
To study the characteristics of junction field effect transistor and plot the characteristics curve.
APPARATUS:
JFET transistor (BMW10), Resistance, Regulated power supply, Voltmeters, Ammeters, Bread
board and connecting wires.
THEORY

It is avoltage controlled semiconductor device. JFET is a unipolar device since
the current is carried by only one type of carriers. It has a very high input electrical resistance.
Field effect transistor or FET is a voltage controlled device because it consists of a section of
silicon whose conductance is controlled by an electric field. The section of silicon through which
the current flows is called the channel, and it consists of one type of silicon, either N-type or P-
type. It has three terminals Source, Drain and gate. Circuit operation is controlled by gate
voltage.
Parameters to be calculated:
rd = AVDS/ AID (VGS = constant)
Transconductance, gm = AID/A VGS (VDS = constant).

PROCEDURE

To find the input characteristics:

1. Connect the circuit as shown in the circuit diagram.
2. Keep the output voltage Vpp constant and by varying gate voltage note down the
corresponding change in Ip and Vs,

3. Repeat the above steps for different values of Vg,
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4. Plot the input characteristics.

To find the output characteristics:

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

2. Keep the input voltage Vs constant and by varying Vpp note down the corresponding change
in Ip and Vps

3. Repeat the above steps for different values of Vpp

4. Plot the output characteristics.

CIRCUIT DIAGRAM

(0-200m4)
- +
Ip
. D
G / )
=B 10
5 6’) Vps 7f Vop
Voo 7 (0:30W) v) e T @200 (0-30%)
+ | DC Supply DC Supply
+| 0-2Y)
MODEL GRAPH
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Vps ;
- 1 T 0 V]I -
-Vog (V) Ypg (V)
TABULAR FORM:
DRAIN CHARACTERISTICS:
VGS = 0 volts VGS =-1V VGS =-2V
S.No
VDS (V) ID (MmA) ID (MmA) ID (MmA)
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VDS = 1.0V

VDS = 3.0V

VDS =5.0A

S.No
VGS (V) | ID (mA)

ID (MA)

ID (MA)

RESULT

The characteristics of transistor using were studied and plot the characteristics curve.

Viva-questions

Define transconductance.
What is called JFET?

A A
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What is saturation region and break down region?
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Experiment No:3
Date:

FIRST ORDER BAND PASS FILTER
AIM
To construct study the characteristics of active band pass filter using op-amp and draw the

frequency response curve.

APPARATUS
Op-amp(IC 741), Resistors, Capacitors, Constant Dual power supply, Signal Generators,
CRO, Bread board and connecting wires.

THEORY

Band pass filter is a combination of high pass and low pass filter. Cascading of LPF and
HPF produces low Q factor with wide band pass. It is a frequency selective circuit. It passes
range of frequencies is set between two cut-off frequency points labeled as “lower frequency”

( fL) and the “higher frequency” ( fi ) while attenuating any signals outside of these two points.

PROCEDURE
1. Connections are made as shown in the diagram
2. Set the input signal as 1V (peak to peak) from function generator and apply to the circuit.
3. Observe the output from the CRO.
4. Vary the input frequency from signal generator and measure the corresponding output
voltage.
5. Draw the frequency response curve in semilog graph.

6. Find out the cut off frequency from the graph and compare it to the theoretical value
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fu =1/2aRC

CIRCUIT DIAGRAM

—

Ry

ELECTRONICS DEVICES AND CIRCUITS

Ry
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Uout

\
/

|- FIRST-ORDER HIGH-PASS SECTION

e —

R1=R2=R’1=R2’=Rf=Rf’=10 KQ, C=C’=.01pF

TABULAR FORM

Input Voltage Vi =...

J\NTN\,I/
i

—o

FIRST-ORDER LOW-PASS SECTION —|

Frequency in Hz

Output Voltage Vo
in Volts

Gain =Vo/Vi

Gain in dB
= 20log Gain

Ambili Vipin
Assistant Professor
Department of Physics

KAHE-Coimbatore21

Page 13 of 45



M.Sc PHYSICS

(2017-2018) LAB MANUAL ELECTRONICS DEVICES AND CIRCUITS
PRACTICAL ( 17PHP112)
MODEL GRAPH
Alm——— I Y
0.707A( ==~ T T - L
top ] P 1 [l4]
band ™" pand T band
I
I I
I
/ I : \\
| 1
fL fu
RESULT

Band pass filter using operational amplifier is constructed and calculated the cut off frequency.

Viva-Questions

1. What is the difference between passive and active filter?

2. What is band pass filter?

3. What is narrow band pass filter?

4. What is pass band and stop band

5. Explain the working principle of band pass filter.
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NARROW BAND REJECT FILTER
AIM
To construct and to study the characteristics of active narrow reject filter using op-amp and draw

the frequency response curve.

APPARATUS
Op-amp(IC 741), Resistors, Capacitors, Constant Dual power supply, Signal Generators,

CRO, Bread board and connecting wires.

THEORY
Narrow band reject filter is a combination of low pass and high pass filter. It is a frequency
selective circuit. It is called as Notch filter, it rejects a narrow band of frequency. That is it

rejects a particular frequency having a notch where the signals are rejected.

PROCEDURE
1. Connections are made as shown in the diagram
2. Set the input signal as 1V (peak to peak) from function generator and apply to the circuit.
3. Observe the output from the CRO.
4. Vary the input frequency from signal generator and measure the corresponding output

voltage.

o

Draw the frequency response curve in semilog graph.

6. Find out the cut off frequency from the graph and compare it to the theoretical value

fu =1/2aRC
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R2
470K
w 04— ——A\—
R1 +V
470K - (3 4
T .01 uF 2 7
N6 | our
3 +741>—0—0
14
1
R3 e =¥
220K
C1 C2
005 uF 005 uF
|1 |1
i ]|
TABULAR FORM
Input Voltage Vi=.......... Volts
Frequency in Hz Output Voltage Vo in | Gain =Vo/Vi Gain in dB

Volts

= 20log Gain
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MODEL GRAPH

Gain
in
de

Frequency requirirg/( Frequency

attenuation

RESULT

Narrow band reject filter using operational amplifier is constructed and calculated the cut off

frequency.
Viva-Questions

1. What is wide band reject filter?

2. What is notch filter?

3. Draw the frequency response curve of notch filter.
4. What are the applications of notch filter?

5. Explain the working principle of notch filter
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Experiment No:4
Date:
ASTABLE MULTIVIBRATOR

AIM
To study the operation of IC555 Timer as monostable multivibrator.

APPARATUS

IC 555, Resistors, Capacitors, Power supply, CRO, Bread board and connecting wires.

THEORY

An Astable Multivibrator is a free running oscillator circuit that continuously produces
rectangular wave without the help of external triggering. It has no stable state.

T charges= 0.69 (RA+RB) C

T discharge=0.69 RBC

The total time period is T= T charges+ T discharge

PIN DIAGRAM
_/

Ground 10 8 Power Supply (Vcc)

Trigger 2 555 7 Discharge

Output 3 6 Threshold

Reset 4 5 Control Voltage
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PROCEDURE
1. Make the connections as shown in the figure.
2. Switch on the power supply and observe the output wave form from CRO
3. Change the value of capacitor using a variable capacitance box and measure the time

period of the signal and calculate the frequency.

CIRCUIT DIAGRAM

o + "lnl'r':c
vﬂut

0.01 uF
RA=10KQ, RB=100KQ, C1=0.01puf
TABULAR FORMS
Value of the | Time per Length of Time period | Practical Theoretical
capacitor division the wave (T mS) Frequency Frequency

F=1/T in Hz
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MODEL GRAPH
Output Voltage
Voo
T 017 =
=t | TOFF fo=m
1 T e
RESULT

Performance of astable multivibrator using 555 timer is studied.

Viva-Questions

Define multivibrator
What is astable multivibrator?
Explain the working principle of astable multivibrator.

Explain the origin of name IC555.

A A

Explain the working principle of 1C 555
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MONOSTABLE MULTIVIBRATOR

AIM

To study the operation of IC555 Timer Mono stable multivibrator.

APPARATUS
IC 555, Resistors, Capacitors, Power supply, CRO, Bread board and connecting wires.

THEORY

Monostable multi vibrator is an oscillator circuit that continuously produces rectangular wave .It
has one stable state.

Tcharges= 0.69 (RA+RB) C

Tdischarge= 0.69 RBC

The total time period is T= Tcharges+ Tdischarge

PIN DIAGRAM
_/
Ground 10 8 Power Supply (Vcc)
Trigger 2 555 7 Discharge
Output 3 6 Threshold
Reset 4 5 Control Voltage
PROCEDURE

1. Make the connections as shown in the figure.

2. Switch on the power supply and observe the output wave form from CRO
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3. Change the value of capacitor using a variable capacitance box and measure the time

period of the signal and calculate the frequency.

CIRCUIT DIAGRAM

+‘-'ch

555 ——Cut put

o
o
)
N
]
=R
wh

||I r
o

RA=10KQ, RB=10KQ
TABULAR FORMS

Value of the | Time per Length of Time period | Practical Theoretical
capacitor division the wave (TmS) Frequency Frequency
F=1/T in Hz
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MODEL GRAPH
Output Voltage
Voo
T 017 =
- | TOFF ==
i g | s
RESULT

Studied the performance of 1C555 as monostable multivibrator.

Viva —Questions

1. What is monostable multivibrator?

2. What are the applications of monostable multivibrator?

3. What is the role of diode in monostable multivibrator circuit?
4. Explain the pin diagram of 1555.

5. Explain the origin of name 555.
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Experiment No:5
Date:
RC COUPLED AMPLIFIER

AIM
To construct RC coupled amplifier and to plot the frequency response curve and find out the
bandwidth.

APPARATUS

NPN transistor, Resistance, Regulated power supply, function generator, CRO, Bread board and

connecting wires.

THEORY

RC coupled amplifier is a multi stage amplifier. It has two stages. The capacitor C is used as a
coupling element between the first and second stage. When a.c. signal is applied to the base of
the first transistor, it is amplified and developed across the out of the 1st stage. This amplified
voltage is applied to the base of next stage through the coupling capacitor Cc where it is further
amplified and reappears across the output of the second stage. Thus the successive stages
amplify the signal and the overall gain is raised to the desired level. Much higher gains can be
obtained by connecting a number of amplifier stages in succession (one after the other).
Resistance-capacitance (RC) coupling is most widely used to connect the output of first stage to
the input (base) of the second stage and so on. It is the most popular type of coupling because it

is cheap and provides a constant amplification over a wide range of frequencies.

PROCEDURE
1. Connect the circuit as shown in the Diagram.
2. Set input voltage (1 V) from the Signal Generator
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3. Observe the output wave form from CRO

4. Vary the frequency from Signal Generator in appropriate steps and note down the
corresponding O/P Voltage Vo.

4. Calculate the Voltage Gain Av = VVo/Vi and note down in the tabular form.

5. Plot the frequency response curve on a Semi-log Graph sheet

6 Find out the Bandwidth B.W =f2 — f1.

CIRCUIT DIAGRAM

RS RE
R § 1kohimn R4 § kohim
§33korrr 3 §33korrr cs
1 1
o ] o 1l
et eciorep  10OF sciorep  10OF
Il b }-
i s fs
10uF
R3
§4.7-;-:-'"
R2 s c2 RS o c4
iy 3.Zkohm —— 100uF §3.3korrr —— 100uF
@ § §33:larrr - gl&:lnrrr -

TABULAR FORMS:

Input Voltage=......... V
Voltage Gain Avin dB
S.No |Frequency (Hz) [O/P Voltage, Vo (V)
Av =Vo/Vi =20 log (Av)
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MODEL GRAPH
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: |

P
-

I, fy Frequency (Hz)

Viva -Questions

1. What is multistage amplifier?

2. What is cascade amplifier?

3. Explain the working principle of RC coupled amplifier.

4. What are the different elements used to couple different stages of amplifier?

5. What are the advantages and application of multistage amplifier?
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Experiment No:6
Date:

WAVE FORM GENERATOR USING OP-AMP
AIM
Construct a wave form generator circuit using operational amplifier and verify the output.

APPARATUS
Op-amp(IC 741), Resistors, Capacitors Constant Dual power supply, multimeter, CRO,

Bread board and connecting wires.

THEORY

Wave form generator is a kind of oscillator used to generate different wave forms. Op-
amp uses astable mode of operation to produce wave forms. The frequency of oscillation is
determined by charging and discharging of capacitor through the resistor R. The square wave
output is given as input to the integrator circuit it will be converted to ramps or triangular by
charge and discharges of the capacitor. That is this wave form generator is a combination of

astable multivibrator and integrator.
PROCEDURE
Connections are made as shown in the diagram

Connect the circuit diagram to CRO using probes to see output wave form

By varying the pot, observe the output wave form from both the op-amp output terminals

A L np e

Sketch the output wave form.
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CIRCUIT DIAGRAM
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MODEL GRAPH
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RESULT

A ANA AN

2 A

HJJ RN

TmSec
Square Wave

ANVANYANWANYANY/

—=F(m3)
i 1mSec
—T = Triangular Wave

Wave form generator is constructed and verified the output.
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Viva —Questions

Explain the working principle of wave form generator.
What is the working principle of astable multivibrator?
Explain the role of integrator circuit in wave form generator.

Explain the role of astable multivibrator circuit in wave form generator.

o > W e

What are the applications of wave form generator?
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Experiment No:7
Date:

INSTRUMENTATION AMPLIFIER
AIM

Construct and verify linear operational amplifier such as an instrumentation amplifier.

APPARATUS
Op-amp(IC 741), Resistors, Capacitors Constant Dual power supply, multimeter, Signal
Generators, CRO, Bread board and connecting wires.

THEORY

Instrumentation amplifier is a kind of differential amplifier with additional input
buffer stages. The addition of input buffer stages makes it easy to match (impedance matching)
the amplifier with the preceding stage. Instrumentation amplifiers are commonly used in
industrial test and measurement application. The instrumentation amplifier also has some useful
features like low offset voltage, high CMRR (Common mode rejection ratio), high input

resistance, high gain etc.
Gain (Av) =Vo / (V2-V1) = (1 + (2R1/Rg) ) x (R3/R2)

PROCEDURE
1. Connect the circuit as shown in the diagram
2. Apply the supply voltages of +15V to pin 7 and -15V to pin 4 of IC 741 respectively.
Connect the ground to the ground point.
3. Apply DC voltage from regulated power supply to inputs Vi and V5.

4. Note down the Vo using Voltmeter.
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5. Compare theoretical and practical gain.

6.
CIRCUIT DIAGRAM
+12V DC
31 3 +\K o .
: A ——— AN ——
2] 5K 10K
R1
Ry, 10K +12V DC
Rg
5K
+12V DC a1
3 10K
8
| +

-12V DC

TABULAR FORM

Input Voltage Input Voltage | Output Voltage | Gain=Vo/(V2- Gain =(1+2

V1 in volts V1in volts V0 in volts V1) R1/Rg)x(R3/R2)
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RESULT
Instrumentation amplifier circuit is constructed using operational amplifier and compared

practical and theoretical gain.

Viva-Questions

Explain the working principle of instrumentation amplifier.
Write the gain expression for instrumentation amplifier.
What are the applications of instrumentation amplifier?
What are the features of instrumentation amplifier?

What is buffer?

o > w0 NP
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Experiment No:8
Date:

RC PHASE SHIFT OSCILLATOR
AIM
To design and construct RC phase shift using operational amplifier and compare the

experimental and theoretical frequencies.

APPARATUS
Op-amp(IC 741), Resistors, Capacitors, Constant Dual power supply, Signal Generators,

CRO, Bread board and connecting wires.

THEORY

RC phase shift oscillator is a sinusoidal oscillator used to produce the sinusoidal wave
oscillations. The important component of RC phase shift oscillator is an inverting operational
amplifier with positive feedback using a regenerative feedback RC filter network, hence the
name RC phase shift oscillator. Here inverting amplifier gives 180° phase shift and RC net work

gives another 180° phase shift, so that we will get perfect sine wave oscillations.

PROCEDURE
1. Make the connections as shown in the figure.
2. Switch on the power supply and observe the output wave form from CRO

3. Measure the time period of the signal and calculate the frequency.

DESIGN
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f0=1/2aRCV6 ,Rf>29R, R1> 10 R

Choose C = .1uF
fO0 =500 Hz

fo=1/2aR 0.1n V6

R =1.3 KQ, Therefore R=1.5 K Q

R1=10R=15K Q

LAB MANUAL

Rf=29R1=29x15K=435 K Q (use 1M Q pot)

R=R1=R2=R3
CIRCUIT THEORY

ELECTRONICS DEVICES AND CIRCUITS

PRACTICAL ( 17PHP112)

be
vYWW
&
- Output
N
e
R1 +
Cl C2 C3
1 11
I |4
R2 % R3
TABULAR FORMS
Time per Length of the | Time period Practical Theoretical
division wave (T mS) Frequency Frequency
F=1/T in Hz
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MODEL GRAPH
Amplitude
T — e
Wavelength
RESULT
Frequency of the Rc phase shift Oscillator = ...........ccccevnaeene. Hz

Viva-Questions

1. What is an oscillator?

2. Define frequency.

3. Define amplitude.

4. What is the role of op-amp in Rc phase shift oscillator circuit?

5. Explain the working principle of RC phase shift oscillator.
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WEIN BRIDGE OSCILLATOR
AIM
Design and construct Wein Bridge oscillator using operational amplifier and compare the

experimental and theoretical frequencies.

APPARATUS
Op-amp(IC 741), Resistors, Capacitors, Constant Dual power supply, Signal Generators,

CRO, Bread board and connecting wires.

THEORY

Wein Bridge oscillator is a sinusoidal oscillator used to produce the sinusoidal wave
oscillations. .The important component of Wein bridge oscillator is an operational amplifier with
positive feedback .1t can generate a wide range of frequencies. Op amp is in non-inverting mode

of operation so that it will not give any phase shift.

PROCEDURE
1. Make the connections as shown in the figure.
2. Switch on the power supply and observe the output wave form from CRO

3. Measure the time period of the signal and calculate the frequency.

DESIGN

fo=1/2aRC, Av = 1+Rf/R1=3

ie. Rf/R1=2, Therefore Rf=2R1

Let C=0.047 pF and fo =1KHz

R=1/2nf0C =3.2 KQ

Let R1=10K, RF=2R1=20KQ (use 20 K pot)

CIRCUIT DIAGRAM
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° V,
/
~Vee
Feedback
network
— wien bridge
TABULAR FORMS
Time per Length of the | Time period Practical Theoretical
division wave (T mS) Frequency Frequency
F=1/T in Hz
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MODEL GRAPH

Amplitude

Wavelength

vy

RESULT
Frequency of the Wein Bridge Oscillator = ...........c..cccveeaeene. Hz

Viva-Questions

1. What is positive feedback?

2. Define frequency.

3. What is the role of op-amp in Wein Bridge oscillator circuit?
4. Explain the working principle of Wein Bridge.

5. Explain the working principle of Wein Bridge oscillator.
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Experiment No:9
Date:

SCHMITT TRIGGER

AIM

To study the Hysteresis Characteristics of Schmitt trigger.

APPARATUS
Op-amp(IC 741), Resistors, potentiometer. Constant Dual power supply, multimeters, Bread

board and connecting wires.

THEORY

A Schmitt trigger circuit is also called a regenerative comparator circuit. The circuit is
designed with a positive feedback and hence will have a regenerative action which will make the
output switch levels. Also, the use of positive voltage feedback instead of a negative feedback,

aids the feedback voltage to the input voltage, instead of opposing it

Upper Threshold Voltage, Vupt = +Vsat (Rdivl/[Rdiv1+Rdiv2])

When Vout = -Vsat, the voltage across Rdiv1l is called Lower Threshold Voltage (Vipt). The
input voltage, Vin must be slightly more negaitive than VIpt inorder to cause the output Vo to
switch from -Vsat to +Vsat. When the input voltage is less than Vlpt, the output voltage Vout is

at -Vsat.

Lower Threshold Voltage, Vipt = -Vsat (Rdivl/[Rdivl+Rdiv2])
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If the value of Vupt and Vlpt are higher than the input noise voltage, the positive feedback will
eliminate the false output transitions. With the help of positive feedback and its regenerative
behaviour, the output voltage will switch fast between the positive and negative saturation

voltages.

Hysteresis Characteristics

Since a comparator circuit with a positive feedback is used, a dead band condition hysteresis can
occur in the output. When the input of the comparator has a value higher than Vupt, its output
switches from +Vsat to -Vsat and reverts back to its original state, +Vsat, when the input value
goes below Vlpt. This is shown in the figure below. The hysteresis voltage can be calculated as

the difference between the upper and lower threshold voltages.

.PROCEDURE
1. Make the connections as shown in the figure.
2. Switch on the power supply
3. Vary the potentiometer and measure the voltage
4. Plot the curve and calculate the upper threshold voltage and lower threshold voltage.

MODEL GRAPH

"'Vsat I

Vigr 4 :/VLIPT
4 /. »V,
—]
(Vugr-Vigr) 7 I
. «
“Vsat ¥
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CIRCUIT DIAGRAM

+
Vee

RLOAD

TABULAR FORMS

Input Voltage | Output
(Volt) Voltage (Volt)
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RESULT

Upper threshold voltage =............

Lower threshold voltage =............

Viva-Questions

1. Explain hysteresis curve?

2. Define Upper threshold voltage .
3. Define lower threshold voltage
4. What is Schmitt trigger?

ELECTRONICS DEVICES AND CIRCUITS

PRACTICAL ( 17PHP112)

5. What is the difference between Schmitt trigger and comparator.
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Experiment No:10

Date:
DIGITAL TO ANALOG CONVERTER

To construct and verify the output of 4 —bit digital analog converter using operational amplifier
using binary weighted resistor method.

APPARATUS
Op-amp(IC 741), Resistors, Constant Dual power supply, multimeters, Bread board and

connecting wires.

THEORY

A D/A Converter is used when the binary output from a digital system is to be converted into its

equivalent analog voltage or current. The binary output will be a sequence of 1’s and 0’s.

Basically, a D/A converter have an op-amp.

.PROCEDURE

1.

2
3.
4

Make the connections as shown in the figure.
Switch on the power supply
Change the digital input voltage using toggle switches.

Measure the analog output using multimeter.
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+S5Vv
A
ba 0.5 mA
R V2 RF 1 ko
t 0« VVVN—2 t AV
10 ko T
bi 0.5 mA
k R/2 Ie=0 \ 15V
B 0 ANNN—
5 ka \L
—_—h -
> R/4 Vid=/; 351 * 0]
. 0 MAN—t a2 7{ st
2.5 ka
—({ba -15v
R/8
0 SAAAY
1.25 ko
/77777 /77777
TABULAR FORMS
D3 D2 D1 DO Vo
0 0 0 0 0
0 0 0 1
0 0 1 0
0 0 1 1
1 0 0 0
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RESULT

Digital to analog converter using op- amp is constructed and verify the output.

Viva-Questions

1. What is called D/A Converter?

2. What are the different methods to convert digital to analog signal? .
3. How to convert binary to decimal?

4. What are the steps to convert decimal to binary?

5. What are the ideal characteristics of Op-Amp?
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