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INSTITUTE VISION

To create centres of excellence in education and to serve the society by

enhancing the quality of life through value based professional leadership.

INSTITUTE MISSION

To provide high quality technical and professionally relevant education in a
diverse learning environment.

To provide the values that prepare students to lead their lives with personal
integrity, professional ethics and civic responsibility in a global society.

To prepare the next generation of skilled professionals to successfully compete in
the diverse global market.

To promote a campus environment that welcomes and honors women and men of
all races, creeds and cultures, values and intellectual curiosity, pursuit of
knowledge and academic integrity and freedom.

To offer a wide variety of off-campus education and training programmes to
individuals and groups.

To stimulate collaborative efforts with industry, universities, government and
professional societies.

To facilitate public understanding of technical issues and achieve excellence in the

operations of the institute.

QUALITY POLICY

Our organization delights customers (students, parents and society) by providing value

added

quality education to meet the national and international requirements. We also

provide necessary steps to train the students for placement and continue to improve our

methods of education to the students through effective quality management system,

quality policy and quality objectives.
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DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING

Vision

To create globally competent Electronics and Communication Engineering

professionals with ethical and moral values for the betterment of the society

Mission
To nurture the technical/professional/engineering and entrepreneurial skills for
overall self and societal upliftment through co-curricular and extra-curricular

events.

To orient the Faculty/Student community towards the higher education, research

and development activities.

To create the Centres of Excellence in the field of electronics and communication
in collaboration with industries/Universities by training the faculty through latest

technologies.

To impart quality technical education in the field of electronics and
communication engineering to meet over the current/future global industry

requirements.
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Program Educational Objectives (PEO’s)

After four Years of Graduation, our graduates are able to:

® Provide technical solutions to real world problems in the areas of electronics and

communication by developing suitable systems.
® Pursue engineering career in Industry and/or pursue higher education and research.
® Acquire and follow best professional and ethical practices in Industry and Society.

® Communicate effectively and have the ability to work in team and to lead the team.

Program Specific Outcomes (PSO’s)

At the time of graduation, our graduates are able to:

e PSO1: Build Analog and Digital Electronic systems for Multimedia Applications,
VLSI and Embedded Systems in Interdisciplinary Research / Development.
e PSO02: Design and Develop Communication Systems as per Real Time

Applications and Current Trends.
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DEPARTMENT OF ELECTRONICS & COMMUNICATION ENGINEERING

SYLLABUS

B.E.(EC/TC)
Choice Based Credit System (CBCS) and Outcome Based Education (OBE)
SEMESTER - IV

ANALOG CIRCUITS LABORATORY
Laboratory Code 18ECL48 CIE Marks 40

O2Hr Tutorial (Instructions) +
02 Hours Laboratory

RBT Level L1,L2,L3 Exam Hours 03

CREDITS - 02
Laboratory Experiments

Number of Lecture Hours/Week SEE Marks 60

PART A : Hardware Experiments

1. Design and setup the Common Source JFET/MOSFET amplifier and plot the frequency response.

2. Design and set up the BJT common emitter voltage amplifier with and without feedback and determine

the gain- bandwidth product, input and output impedances.

. Design and set-up BJT/FET i) Colpitts Oscillator, and ii) Crystal Oscillator

. Design active second order Butterworth low pass and high pass filters.

. Design Adder, Integrator and Differentiator circuits using Op-Amp

ol o | W

. Test a comparator circuit and design a Schmitt trigger for the given UTP and LTP values and obtain the

hysteresis.

7. Design 4 bit R — 2R Op-Amp Digital to Analog Converter (i) using 4 bit binary input from toggle switches

and (ii) by generating digital inputs using mod-16 counter.

8. Design Monostable and a stable Multivibrator using 555 Timer.
PART-B : Simulation using EDA software (EDWinXP, PSpice, MultiSim, Proteus, CircuitLab or any other

equivalent tool can be used)

1. RC Phase shift oscillator and Hartley oscillator

2. Narrow Band-pass Filter and Narrow band-reject filter

3. Precision Half and full wave rectifier

4. Monostable and A stable Multivibrator using 555 Timer.

Conduct of Practical Examination:
o All laboratory experiments are to be included for practical examination.
e Students are allowed to pick one experiment from the lot.
e Strictly follow the instructions as printed on the cover page of answer script for breakup of marks.

¢ Change of experiment is allowed only once and Marks allotted to the procedure part to be made zero.
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Analog Circuit Laboratory: Course Objectives and Outcomes

COURSE OBJECTIVES :

The main objectives of this lab are,

>

To create environment to understand the operation of analog modulation
techniques and Linear IC Applications.

To design and understand the importance of op-amp (UA 741) in various
applications like Low Pass & High Pass Filters, DAC, adder, differentiator,
integrator and Oscillator Circuits.

To study and design the application of 555 timer like astable and monostable
multivibrator.

Use of circuit simulation for the analysis of electronic circuits.

Understand the circuit configuration and connectivity of BJT and FET Amplifiers and study o

frequency response

COURSE OUTCOMES :

After

CO1:

CO2:

CO3:

CO4:

CO5:

completing this course the student could be able to:

Design and implement Analog circuits using BJT and FET

Design Analog circuits using OPAMPs for different applications

Design of 555 timer for Monostable and astable Multivibrator

Simulate and analyze Analog circuits that uses ICs for different electronic applications

Construct simple applications such as RPS, square wave generator, DAC and dead zone

circuit.




‘Instructions to the Candidates’

Student should come with thorough preparation for the experiment to be

conducted.

Student should take prior permission from the concerned faculty before availing

the leave.

Student should come with proper dress code and to be present on time in the

laboratory.

Student will not be permitted to attend the laboratory unless they bring the
practical record fully completed in all respects pertaining to the experiment

conducted in the previous class.

Student will not be permitted to attend the laboratory unless they bring the
observation book fully completed in all respects pertaining to the experiment to

be conducted in present class.

Experiment should be started conducting only after the staff-in-charge has

checked the circuit diagram.

All the calculations should be made in the observation book. Specimen

calculations for one set of readings have to be shown in the practical record.

Wherever graphs to be drawn, A-4 size graphs only should be used and the same

should be firmly attached in the practical record.

Practical record and observation book should be neatly maintained.

Student should obtain the signature of the staff-in-charge in the observation book

after completing each experiment.

Theory related to each experiment should be written in the practical record before

procedure in your own words with appropriate references.
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Circuit Diagram : RC Coupled Single Stage FET Amplifier

+D0
L)
G
B g 820 Ohrm
e D Substrate
11 |
el 6 - D 0.1uf N
|} I_Elem S
0.1ur 5 BFW 10

1™
RG § :47" uf

RS § 330 Ohrm =

2 hlega Ohm =
Design

Given Vpp =10V, Vgs(0ff) =-4 V Ipss(max) =12 mA Re =2 MQ

Formulae
Ib = Ipss.(1 — Vs / Vs (0ff))?  =-mmmmmmmmmmmmmemome e (1)
When Vg =0, Then Vs = -Vgs

But Vs =1Ip.Rs

When Ve =0, Ip = Ipss

Vs = Ipss.Rs

Ipss.Rs = -Vgs (0ff)

Rs=-(-4) / 12mA =333 Q

Choose Rs =330 Q

From (1)

Ip = lpss.(1 — Ip.Rs / Vgs (0ff))?

Ip = Ipss.(1 + Ip%.Rs?/ 16 - Ip.Rs/2)

Ip =12 x 103 x (1 + 1p%330%/ 16 - 10.330/2)
81.675Ip? - 2.981p+12x 102 =0

Ip=4.6 mAorlp=31.9 mA

Since Ip cannot be greater than Ipss, Choose Ip = 4.6 mA
Assume Vps =50 % Vpp ---- Vps= 5V
Applying KVL to output circuit

Vobo=Ip.Rp+Vps+ Ip.Rs

Dept. of ECE, CIT, Gubbi Page No. 1



18ECLA48: Analog Circuits Laboratory 2019-2020
Experiment No: 1 Date:
RC Coupled Single Stage FET Amplifier

Aim: To conduct an experiment to plot the frequency response of an RC coupled amplifier

and to find the input impedance, output impedance and the voltage gain.

Apparatus Required:

ﬂc‘)_ Particulars Range Quantity
1. FET BFW 10 - 01

2. Resistors & Capacitors As per design | -

3. CRO Probes - 3 Set

4. Multi meter - 01

5. DRB - 01

6. Spring board and connecting wires | - -

Theory:
An amplifier is a circuit which increases the voltage, current or power level of i/p signal

where the frequency is maintained constant from o/p to i/p signal. In FET amplifier the output
current (Ip) is a function of input voltage Vgs. That is as Vs varies the drain current varies. Vs
varies as input signal varies in turn the drain current varies hence amplification takes place. In R¢c
coupled FET amplifier Rp and Rs are selected in such a way that FET operates in active region
and the operating point will be in the middle of active region. Coupling capacitors Cci and Ccz
are used to block dc current flow through load and the source. The source by-pass capacitor Cs is
connected to avoid negative feedback.

An amplifier in which resistance-capacitance coupling is employed between stages and at
the input and output point of the circuit is known as RC coupled amplifier. A capacitor provides
a path for signal currents between stages, with resistors connected from each side of the capacitor
to the power supply or to ground.

Procedure:

1. Components / Equipment are tested for their good working condition.

2. Connections are made as shown in the circuit diagram.

3. By keeping the voltage knobs in minimum position and current knob in maximum

position switch on the power supply.

4. By disconnecting the AC source measure the quiescent point (Vbs and Ib = VRD / RD)
Applications:

1. FET amplifiers are low noise amplifiers used for front-end applications.

2. They are used in Oscillators.

3. These are faster and are less noisy compared to BJT amplifiers.

Dept. of ECE, CIT, Gubbi Page No. 2
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Rp=(10-5-4.6x10°x330)/4.6 x 10
Rp =756 Q
Choose Rp =820 Q
Xes<<Rs
Xcs =Rs /10
1/(2nfCs) = 470/10 Let f = 100 Hz
Cs=33 uF Choose Cs =47 uF
Choose Cc1=Cc2=0.1 pF
Tabular Column : V= \Y/

fin Hz Vo in Volt Av =V, !V, Gain in dB = 20*log Av

Dept. of ECE, CIT, Gubbi Page No. 3
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To find frequency response:

1. Connect the AC source. Keeping the frequency of the AC source in mid band region (say
10 kHz) adjust the amplitude to get the distortion less output. Note down the amplitude of
the input signal.

2. Keeping the input amplitude constant, Vary the frequency in suitable steps and note down
the corresponding output amplitude.

3. Calculate AV and gain in decibels. Plot a graph of frequency Vs gain in dB. From the
graph calculate f L, f H and band width.

4. Calculate figure of merit.

Ideal Graph
GaindB %
ﬁ I 3dB
+— Band width —
» FinHz
fL fr
f L = Lower cutoff frequency  fn = Higher cutoff frequency
Result:
1. Quiescentpoint: Vps=___ V, Ib=___  mA, Ves= \/
2. Voltage Gain (Av) = (in mid band region )
3. Bandwidth (BW) = Hz
4. Figure of merit (FM = Ay *BW) = Hz

Dept. of ECE, CIT, Gubbi Page No. 4
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Circuit Diagram : Without feedback

T+5V
| l 2.2K | l 2.2K
R1 38K RC ’ R1 <38k RC
| |  ce2 | | ce2
* s . il
0.1u 0.1u
cc1 I L I
—— —{_ SL100 . —{_ sL100
0.1u | | Vo
| . . < .
Wi 25mV | | | | | |
' R2=13k  RE - a70 °F ] AWF RaT i3k RE 470 OF | 47uF
I | I |
& - - ] & - - v
Circuit Diagram : With feedback
T +5V
| l 2.2K | | 2.2K
R1<3gk RC: ’ R1=3gk RC-
| | ce2 | |  ce2
. 1 b . : —
0.1u 0.1u
ce1 | L I
——= —_ SL100 L —, SL100
0.1u L | Vo
| | t ' 8 2K
vi [T gsmv e - 330 cE 49eF | | | '
| R2 < 13K - R2=13k  RE- 470 °F | E
| | | 1\\_.'
' l < - 1 ' a . —]—
To measure Z; :
DRB [— 1
RC Coupled ]|§
Vi Amplifier Vlo
To measure Zo :
. RC Coupled 1‘
Vi Amplifier DRE \\(I/o
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Experiment No :2 Date:
Two Stage Voltage Series Feedback Amplifier

Aim: To conduct an experiment to plot the frequency response of an two stage amplifier with
and without feedback and to find the input impedance, output impedance and the voltage gain.

Apparatus Required:

Iﬁé‘_ Particulars Range Quantity
1. | BJT - 02

2. | Resistors & Capacitors As per design -

3. | CRO Probes - 3 Set
4. | Multi meter - 01

5. | DRB - 01

6. | Spring board and connecting wires - -

Theory:

Feedback is the process of combining a portion of output signal with input signal. There
are two types of feedback namely positive feedback and negative feedback. If the signal fed back
is in phase with the input signal we call it as positive feedback and if the fed back signal is out of
phase with the input signal we call it as negative feedback.

Positive feedback is used in oscillators to develop oscillations, where as negative
feedback is used in amplifiers to improve the characteristics of amplifiers. There are four types of
feedback concepts name voltage series feedback, current series feedback, voltage shunt feedback
and current shunt feedback. In this experiment we discuss voltage series feedback. In voltage
series feedback the input impedance will increase, output impedance will decrease, bandwidth
increases and distortion decreases which are all advantages but the voltage gain decreases which
is a disadvantage which can be improved by cascading with other amplifier.

Procedure: (Without Feedback)
1. Components / Equipment are tested for their good working condition.
2. Connections are made as shown in the circuit diagram.
3. By keeping the voltage knobs in minimum position and current knob in maximum
position switch on the power supply.

4. By disconnecting the AC source measure the quiescent point (Vce and I¢)

Dept. of ECE, CIT, Gubbi Page No. 6
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Design:

Given,Vce =25V and Ic =1 mA Assume B =100
Vec=2Vee=2X25=5V

Let Vre = 10% Vcc =0.5V

Re=Vre/(lc+1s)
le=Ic/B = 1mA/100
Re=05/(1m+10p)
Choose Re =470 Q

10 pA
495 Q)

Apply KVL to collector loop

Vee—IcRe—Vee—VE=0

Rc=(Vec—Vee—Ve)/lc = (5-25-05)/1m
Rc=2kQ Choose Rc =2.2 kQ

Letlr1=101z =10X 10 uA = 100 pA
VrR2=Vee+Ve =06+05=11V ( Since transistor is silicon make Vge =0.6 V)
Ry= Vro/(lri—1lg) = 1.1/(100 pA-10pA)
R2=12.2kQ Choose Rz = 13 kQ

Ri=(Vcc—Vr2) /Il = (5-1.1)/100 pA
R1=39KQ  Choose R1 =38 kQ

Xce<<Re ;Xce=Re/10

1/(2=nfCe) = 470/10 Let f=100 Hz
Ce =33 uF Choose Ce =47 uF

Choose Cc1 =Cc2=0.1 pF

Feedback Design:
Feedback factor = 1/80 Feedback factor B = Rg /(Ra + Rg)
Assume Rg =100 Q , B =1/80 Then Ra = 8.3kQ

Freguency Responce =

G{‘:Li“ _________________ A pyg without R,

dB
_______________ e
I ' A g with R,

¥

FinHz

Eg
[
|
I

Dept. of ECE, CIT, Gubbi Page No. 7
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To find frequency response:

1. Connect the AC source. Keeping the frequency of the AC source in mid band region (say
10 kHz) adjust the amplitude to get the distortion less output. Note down the amplitude of
the input signal.

2. Keeping the input amplitude constant, Vary the frequency in suitable steps and note down
the corresponding output amplitude.

3. Calculate Av and gain in decibels. Plot a graph of frequency Vs gain in dB. From the
graph calculate f., fu and bandwidth.

4. Calculate figure of merit.

To find the input impedance (Z;) :
1. Connections are made as shown in the diagram.
2. Keeping the DRB in its minimum position, apply input signal at mid band frequency (say
10 kHz) and adjust the amplitude of the input signal to get distortion less output. Note
down the output amplitude.
3. Vary the DRB until the output amplitude becomes half of its previous value. The

corresponding DRB value gives the input impedance.

To find the output impedance (Zo) :
1. Connections are made as shown in the diagram.
2. Keeping the DRB in its maximum position, apply input signal at mid band frequency (say
10 kHz) and adjust the amplitude of the input signal to get distortion less output. Note
down the output amplitude.
3. Vary the DRB until the output amplitude becomes half of its previous value. The

corresponding DRB value gives the output impedance.

Dept. of ECE, CIT, Gubbi Page No. 8
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Tabular Column:

Vi=

\

fin Hz

Without Feedback

With Feedback

Vo
in Volt

Av=Vo/V;

GainindB
= 20*log Av

Vo
in Volt

Avi = Vo / Vi

Gainin dB
= 20*log Avs

Dept. of ECE, CIT, Gubbi

Page No. 9




18ECLA48: Analog Circuits Laboratory 2019-2020

Result:
With Feedback
1. Quiescentpoint: Vece=__ V, Ic=__  mA
2. Voltage Gain (Av ) = (/in mid band region )
3. Bandwidth (BW) = Hz
4. figure of merit (FM = Av*BW) = Hz
5. Input impedance (Zj) = Q, Output Impedance (Zo) = Q

Without Feedback

1. Voltage Gain (Av) = (/in mid band region )

2. Bandwidth (BW) = Hz

3. figure of merit (FM = Ay *BW) = Hz

4. Input impedance (Zi) = Q, Output Impedance (Zo) = Q

Dept. of ECE, CIT, Gubbi Page No. 10



18ECLA48: Analog Circuits Laboratory 2019-2020

Circuit Diagram : Colpits Oscillator

WCC 5V

—l—

CC

|| Il-f[:”
b1 L @st100

Design:

Given, Vce =25Vand Ic=1mA  Assume B =100
Vec=2Vce=2X25=5V

Let Vre = 10% Vcc =0.5V

Re=Vre/(lc+1g)
le=Ic/B = 1 mA/100
Re=05/(1m+10p)
Choose Re =470 Q
Apply KVL to collector loop

Vec—lcRe—Vee-VE=0

Rc=(Vcc—Vee—Ve)/lc = (5-25-05)/1m

Rc=2kQ Choose Rc = 1.8 kQ

Letlri=101s =10X 10 pA = 100 pA

VrRe=Vee+VE =06+05=11V ( Since transistor is silicon make Vge = 0.6 V)
Ry= Vra/(lri—1g) = 1.1/(100 pA-10pA)

R2=12.2kQ Choose Rz = 13 kQ

Ri=(Vcc-Vr2)/lmn = (5-11)/100pA

R1 =39 KQ  Choose R:1 = 38 kQ

10 pA
495 O

Dept. of ECE, CIT, Gubbi Page No. 11
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Experiment No: 3 Date :

Colpitts Oscillator
Aim: To design and test Hartley and Colpitts oscillator for the given frequency of oscillations
crystal oscillator using BJT.

Apparatus Required:

EIC')_ Particulars Range Quantity
1. Transistor SL 100 - 01

2. Resistors & Capacitors As per design | -

3. CRO Probes - 3 Set

4. Multi meter - 01

5. DCB, DIB - 2 each

6. Spring board and connecting wires - -

Theory:

An oscillator is an electronic circuit that produces a repetitive electronic signal, often a
sine wave or a square wave. A Colpitts oscillator, named after its inventor Edwin H. Colpitts, is
one of a number of designs for electronic oscillator circuits using the combination of an
inductance (L) with a capacitor (C) for frequency determination, thus also called LC oscillator.
One of the key features of this type of oscillator is its simplicity (needs only a single inductor)
and robustness. A Colpitt’s oscillator is the electrical dual of a Hartley oscillator. Fig. shows the
basic Colpitt’s circuit, where two capacitors and one inductor determine the frequency of
oscillation. The feedback needed for oscillation is taken from a voltage divider made by the two
capacitors, where in the Hartley oscillator the feedback is taken from a voltage divider made by
two inductors (or a tapped single inductor).

The basic CE amplifier provides 180° phase shift and the feedback network provides the
remaining 180° phase shift so that the overall phase shift is 360° to satisfy the Barkhausen
criteria. The Barkhausen criteria states that in a positive feedback amplifier to obtain sustained
oscillations, the overall loop gain must be unity ( 1) and the overall phase shift must be 0° or
360°.

When the power supply is switched on, due to random motion of electrons in passive
components like resistor, capacitor a noise voltage of different frequencies will be developed at
the collector terminal of transistor, out of these the designed frequency signal is fed back to the
amplifier by the feedback network and the process repeats to give suitable oscillation at output

terminal.

Dept. of ECE, CIT, Gubbi Page No. 12
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Xce<<Re;Xce=Re/10=>1/(2=xfCg) =470/10 Let f=100 Hz

Ce =33 uF Choose Ce =47 uF Choose Cc1=Cc2=0.1

Colpitt’s oscillator: Design of tank circuit:  Assume f, = 100 kHz
Formula fo =1/ 2nV (Cr.L)
Where Ct= C1.C2/ (C1+Cy)
Barkhausen’s criterion is A.p = 1
Therefore p = 1/A = Co/ C1
For this circuit, A = 75 because gain of the amplifier is 75
Ci=75-C
Assume C; = 100pf, therefore C1= 7.5 nF, then L = 25.6 mH

Dept. of ECE, CIT, Gubbi Page No. 13
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Procedure:

1. Components / equipment are tested for their good working condition.
2. Connections are made as shown in the diagram

3. The quiescent point of the amplifier is verified for the designed value.
4. Observe the output wave form on CRO and measure the frequency.
5

. Verify the frequency with the crystal frequency.

Application:
The Colpitt’s oscillators are extensively used on all broadcast bands including the FM 88-
108 MHz band.

Result:
Colpitt’s Oscillator:
QPoint: Vee=__  V, lc=__ mA Gain(A) =
fo Theoretical = Hz, f, Practical = Hz
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Circuit Diagram: Crystal Oscillator c

E
oy Re § 1.8K
38k C|C12 0.1uF SL100
cC1 H
I L:cn or
0.1uF ) W0 CL100
R2 §13|< CE |
AFuF
RE §IIT"'U' —‘7
C1 = c2
+H 3
- Vo
Crystal
—— R i

Design:
Given,Vce =25V and Ic =1 mA Assume B =100

Vec=2Vee=2X25=5V
Let Vre = 10% Vcc =0.5V
Re=Vre/(lc+1g)
le=lc/Bp = 1mA/100 = 10 pA «— T
Re=05/(1m+10p) = 495Q

Choose Re =470 Q

Apply KVL to collector loop
Vee—lcRe—Vee-VE=0
Rc=(Vcc—Vce—Ve)/lc= (5-25-05)/1m
Rc=2kQ Choose Rc = 1.8 kQ

Letlri=101s =10X 10 pA = 100 pA
VrRe=Vee+VE =06+05 =11V

Ra= Vr2/(lri—1g) = 1.1/(100 pA-10pA)
R2=12.2kQ Choose Rz = 13 kQ
Ri=(Vec—Vr2)/lmn = (5-1.1)/100 pA
R1 =39 KQ  Choose R:1 = 38 kQ

Xce<<Re; Xce=Re/10=>1/(2nfCg) =470/ 10 Let f=100 Hz
Ce =33 uF Choose Cg =47 uF Choose Cc1 = Cc2 = 0.1 pF

<

fo=1/T Hz
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Experiment No: 4 Date:

Crystal Oscillator

Aim: To design and test a crystal oscillator.

Apparatus Required:

Elc.). Particulars Range Quantity
1. Transistor SL 100, Crystal - 1 each

2. Resistors & Capacitors As per design | -

3. CRO Probes - 3 Set

4. Multi meter - 01

5. DCB - 02

6. Spring board and connecting wires | - -

Theory:

An oscillator is an electronic circuit that produces a repetitive electronic signal, often a
sine wave or a square wave. A crystal oscillator is an electronic circuit that uses the mechanical
resonance of a vibrating crystal of piezoelectric material to create an electrical signal with a very
precise frequency. This frequency is commonly used to keep track of time (as in quartz
wristwatches), to provide a stable clock signal for digital integrated circuits, and to stabilize
frequencies for radio transmitters and receivers. The most common type of piezoelectric
resonator used is the quartz crystal, so oscillator circuits designed around them were called
"crystal oscillators".

Procedure:
1. Components / equipment are tested for their good working condition.
2. Connections are made as shown in the diagram
3. The quiescent point of the amplifier is verified for the designed value.
4. Observe the output wave form on CRO and measure the frequency.
5. Verify the frequency with the crystal frequency.
Applications:
e Quartz wristwatches — keep track of time
e Digital integrated circuits- to provide a stable clock signal
e Radio transmitters and receivers- stabilize frequencies

e Signal generators, Mobile phones and Oscilloscopes, microphones

Result:
QPoint: Vece=__ V, le=___ mA
fo Crystal = Hz
fo Practical = Hz
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Circuit Diagram :

RF
AW
RA 10kQ
[ ek
R2 —o0

Vo

R1
AN
330Q
5Vee
100 Hz V1

Design Specification: Given,

a va ™
3300 J_
=—c1 = 0 U
0.1pF IO.wF

Pass Band Gain (Av) = 1.586

Cut-off frequency f,= 5 KHz

Rf
i)A =
A
AssumeR ; ~ 10 KQ
10 KQ
1.586 = 1+ = RA —17.064 KO
Ra
il) Thecutoff frequency f ,,= _
" 2z JRCRC,

IfR1I=R2=R andC1=C2=C

Then fu =1/ (2nRC)

Assume C = 0.1pF Then

1

1

" 271,C  27X5X10°X0.1X10°

=318Q (Use std 330 Q)

SoRI=R2=R=330Q & Cl1=C2=C=0.1pF

Dept. of ECE, CIT, Gubbi
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Experiment No: 4 Date:

Il ORDER BUTTERWORTH ACTIVE HP AND LP FILTERS
A) Active Low Pass Filter
Aim:
To conduct an experiment to study the frequency response of an Il order butterworth

active low pass filter for the given design specification.

Apparatus Required:

SI.No. Particulars Range Quantity

1 Op-amp pA 741 01

2. Resistors & Capacitors As per design -

3. CRO + Probes - 01 set

4 Signal Generator - 01
Spring board + connectin

5. p : : - 01 set
wires

Procedure:

1. Check the components/Equipments for their working condition.

2. Connections are made as shown in the circuit diagram-4.

3. Apply sine wave signal of amplitude 5V-r) input voltage from signal
generator.

4. Vary the input frequency and note down the corresponding output
amplitude.

5. Tabulate the readings and plot a graph of f (Hz) v/s gain(dB).

To find Roll off:
Maintaining the input signal amplitude constant, note down the output

amplitude at the cut off frequency fu and 10f4. The difference in the gain in
dB at fy and 10fy will give the roll off.
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Tabular Column:
Vi=

fin Hz

Vo in Volt

Av =Vo/ Vi

Gain indB =20 Log Av

Graph:

Gain (dB)

A

|

-40dB/dec

v

f (Hz)

Dept. of ECE, CIT, Gubbi
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Result:

Cut off frequency, fu Theoretical
Cut off frequency, fy Practical
Pass band gain Av Theoretical
Pass band gain Av Practical
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Circuit Diagram :

RF

10kQ

5Ves
100 Hz
Design Specification: Given, Pass Band Gain (Av) = 1.586
Cut-off frequency f, = 3 KHz
Rf
A =
A
AssumeR ; ~ 10 KQ
1.586 =1+ 10KQ = RA —17.064 KO
Ra

1

27 RCRLC,

IfRI=R2=R andCl=C2=C

11) The cutoff frequency f =

Then fL =1/ (2rRC)

Assume C = 0.1pF Then

1 1
" 27f,C  27X5X10%X0.1X10°

=530Q (Use std 560 Q)

SOR1=R2=R=560Q & Cl1 =C2=C=0.1pF

Dept. of ECE, CIT, Gubbi
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B) Active High Pass Filter
Aim:
To conduct an experiment to study the frequency response of an Il order butterworth

active high pass filter for the given design specification.

Apparatus Required:

SI.No. Particulars Range Quantity

1 Op-amp pA 741 01

2. Resistors & Capacitors As per design -

3. CRO + Probes - 01 set

4 Signal Generator - 01
Spring board + connectin

5. p J J - 01 set
wires

Procedure:

1. Check the components/Equipments for their working condition.

2. Connections are made as shown in the circuit diagram-5.

3. Apply sine wave signal of amplitude 5V-p) input voltage from signal
generator.

4. Vary the input frequency and note down the corresponding output
amplitude.

5. Tabulate the readings and plot a graph of f (Hz) v/s gain(dB).

To find Roll off:
Maintaining the input signal amplitude constant, note down the output

amplitude at the cut off frequency f_ and 0.1f.. The difference in the gain in
dB at f_ and 0.1f_ will give the roll off.
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Tabular Column :
Vi= V

fin Hz Vo in Volt Av = Vo / Vi Gain in dBAV= 20 Log

Graph:
y
Gain(dB) +40dB/dec

v

fL f (Hz)
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Result:

Cut off frequency, f. Theoretical =

Cut off frequency, f. Practical =

Pass band gain Av Theoretical

Pass band gain Av Practical
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Circuit Diagram : Adder
RF
A%"4A"
10kQ
R1 -15V
4'4'4" a
10kQ
R2 ’ o
I\M Vo
vi_| T vz ]+ qoko
2 V% 3IV—
Design:

Given Av=1

Let R1=R2=R=10kQ

Rp

AV:_

RF=10kQ

?J Rg::A'Lr XR

Dept. of ECE, CIT, Gubbi
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Experiment No. 5 Date: _ / /

ADDER, INTEGRATOR AND DIFFERENTIATOR

A) Adder:
Aim:
To study the output and design of inverting adder using op-amp.

Apparatus Required:

Sl. No. Particulars Specification Quantity
1. Op-amp DA 741 01
2. Resistors As per design -
3. Multimeter 01
4, Spring board + Connecting wires 01 Set
Procedure:

1. Check the components/Equipments for their working condition.
2. Connections are made as shown in the circuit diagram-8.

3. Apply input from RPS-1 (say V1=2V) and RPS-2 (Say V2=3V).
4, Observe the output from multi-meter at op-amp output pin-6.

Result:

Sl. No. | Theoretical values of Vo Practical values of Vo
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Circuit Diagram :

R2

10kQ

1 !
R1
U =-=—[ Updt
AN -
10kQ RiCr Uy
V1
pAVA2
1kHz
Waveform:
(v r— .
|_ | ‘ \Inputagnal
Ay — —

e Time

Vsat
Cutput Signal
W \/\/\/\/ put Sig
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B) Integrator:
Aim:
To study the output and design of integrator using op-amp.

Apparatus Required:

Sl. No. Particulars Specification Quantity
1. Op-amp OA 741 01
2. Resistors and Capacitors As per design -
3. CRO and Signal Generator 01 Set
4, Spring board + Connecting wires 01 Set
Procedure:

1. Check the components/Equipments for their working condition.

2. Connections are made as shown in the circuit diagram-9.

3. Apply square wave input using ASG (say amplitude=2Vepr) and
Frequency= 1kHz).

4, Observe the output from CRO at op-amp output pin-6.

Result:
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Circuit Diagram :

R1 C1
1kQ | _ Vi
0.1uF 5 —go Vouw = —RC 7
V1 Vs 3
1kHz
Waveforms:

COutput Sigoal

v

Input Sigrnal

Sguare Wiawe

Rectangular

Triangular Wvaw e

~N_
N

Cosine Sine

N

Sine WvWawr e
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C) Differentiator:

Aim:
To study the output and design of differentiator using op-amp.

Apparatus Required:

Sl. No. Particulars Specification Quantity
1. Op-amp OA 741 01
2. Resistors and Capacitors As per design -
3. CRO and Signal Generator 01 Set
4, Spring board + Connecting wires 01 Set
Procedure:

1. Check the components/Equipments for their working condition.

2. Connections are made as shown in the circuit diagram-9.

3. Apply Triangular wave input using ASG (say amplitude=1V.p) and
Frequency= 1kHz).

4, Observe the output from CRO at op-amp output pin-6.

Result:
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Design:

Casel: UTPjs+veand LTP is —ve
Let UTP =2V LTP =-2V

We have

Case2: Both UTP and L TP are +ve
Let UTP = +3V LTP = +1V

Equation (1) - (2) gives
R2 R1
UTP = (+VSsat) + VRef......(1)  UTP—LTP =" Lysap)

(R%RZ) (R}JRZ) , R(2R1+R2)

LTP = —VSat) + 3-1) =
o (=VSat) o VRef......(2) B-1 T (108V)

If UTP=LTP then ref=0 Let R,= 1KQ Then R;= 10KQ

R2 R2 . .

UTP = (+VSat),LTP = _ Equation (1) + ives
(R1+R2) e (Va0 G LT1(>)= i (+VRef)

+Vsat=90% Vcc=90% x12 =10.8V (R1+R2)

_R2 _ _ 2Rl
2= Let Ry = 1.2KQ then, B+1) o (HVRef)
Ri1=5.28KQ

Substituting R: and R: in above
equation Vger= +2.2V

Case3: Both UTP and LTP are -ve
Let UTP=-1V LTP =-3V
Equation (1) - (2) gives

R2
UTP — LTP = (+VSat)

(R1+R2)
2R2

(R1+R2) (108V)
Let R,=1KQ Then R;= 10KQ
Equation (1) + (2) gives

R1

(-1+3) =

2
UTP + LTP =
(R1+R2) (+VRef)
-1-3) =
( ) o (tVRef)

Substituting R: and R in above
equation Vger= - 2.2V
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Experiment No. 6 Date: _ / /

SCHMITT TRIGGER

Aim: Design of OP-AMP Schmitt Trigger Circuit given UTP and LTP values.

mponents requir

Sl Component Range Quantity

No

1 OP-AMP [1A741 1

2 Resistors 1.2K, 5.28K, 1K, 10K 1-1-1-1

3 CRO, DC Power supply |  -------- 1,1
Procedure :

1. Circuit connections are made as shown in fig

2. A time varying signal is applied as input the amplitude of input voltage should be at
least equal or greater than UTP or LTP. whichever is greater in magnitude of the input
signal being 1KHZ.

3. Both input and output are observed simultaneously on the CRO. Input in Ac mode
and output in Dc mode.

4. To get the Hysterisis Curve on CRO input signal is fed to the X channel and output
is fed to Y channel of the CRO (initially X & Y channels are put to GND and the
GND lines are coincides with the reference axis). XY mode is pressed. The lumin
Dot appearing on the screen is moved to center. Now X channel is put to Ac mode &
Y channel to Dc mode .This displays the hysterisis curve from which UTP & LTP

And voltages are measured and compared with the given values.
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1 Without Reference Voltage:

)
1

+

'_\

[N}

o S
®

A741

Vin ( ) )
\Y4 Q
1KHZ

1) With Positive Reference Voltage:

HA741 ,)\L
- a
s
/ﬁ

I @ Vo

3 10KQ

., 3 R1 T
Vin -12v ] -

1KHZ _ J

1KQ gRZ

+Vref

+
w

+ 1 +

s

N

= <
.
(e}
~
te)

Vin -12v

1KHZ - %
—_— 1k0 ‘%RZ
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Waveforms:

Vinﬂ

UTP.

LT

Vout 4

Vin]

-y

0 t -
t 9
Case 1 : WITHOUT Case 2: WITH POSITIVE Case 3 : WITHOUT
REFERENCE VOLTAGE REFERENCE VOLTAGE POSITIVE REFERENCE
Vout Vout Vout
LTP - - E S
RN Vin Vin Vin
u TP —* —] TH
Result:

Theoretical VValues

Practical Values

UTP LTP UTP LTP
+2 -2
+3 1
-1 -3
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Circuit diagram :

R
AV
5 10kQ
_| 16kQ b
- 4
2R R R R VA 741 >~ 0
0
AN ———AW ANV ———AA A
lwkn Q| 51k 5.1k0
= 2R 10kQ R R
10kQ 10kQ 10kQ
D0 D1 D2 D3

Design Specification:
Design 4 bit R-2R DAC for an output voltage, Vo =5V,
when the input is (10)q [i.e., (1010)p].
D3 D2 D1 Do

(10)=(1 0 1 0)

Therefore D: =1 (MSB), D:=0.D;=1.D;=0(LSB)

Va
Av =—== Vo = Av. Vi
17
R Vref
L«’a=(1——‘) (DO + 2D1 + 4D2 + 8D3)
rA) 16

Assume RF=10kQ, Vref=3V

10ky 5
5= [1——)—(2-~ 1+8=1)
RA /16

EA=16kO
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Experiment No. 7

Date: /

4-BIT R-2R DIGITAL TO ANALOG CONVERTER

A) Given Input from Toggle Switches

Aim:

output voltage for various values of binary data.

Apparatus Required:

To design the four-bit DAC using op-amp from toggle switch to get the

S:j_ Particulars Specification Quantity
1. |IC HA741 01
2. | Resistors As per design -
3. | Multimeter ] 01
4. | Base board + connecting wires i 01 Set
Procedure:

1. Check the components/Equipments for their working condition.

2. Connections are made as shown in the circuit diagram-6.

3. Digital input data is given at D3, D2, D1, DO and corresponding analog output

voltage Vo is measured using voltmeter.

4. Tabulate the readings & plot the graph of Vin v/s Vo.

Note:

1. Do0.D1.D2 & D3 are binary input.
2. V, is the analog output.

3. Binary input Di (i= 0 to 3) can be made ‘0’ by connecting the i/p to ground. It can

be made ‘1’ by connecting to -5 V.

Logic 0 O OV
Logic 1 O +5V
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Observation:

D‘e,:ilrgl Binary Inputs A‘l;gz;glgs/)P A\.;;z?’gl(t)s/)p
D; | D> | D; | Do | Theoretical values Practical values

0 0O |0 |0 |O

1 0 |0 (0 |1

2 0O |0 |1 |O

3 0O |0 |1 |1

4 0O |1 |0 |O

5 0 1 0 1

6 o |1 |1 |0

7 0 1 1 1

8 1 |0 |0 |O

9 1 0 0 1

10 1 0 1 0

11 1 0 1 1

12 1 |1 |0 |O

13 1 1 0 1

14 1 1 1 0

15 1 1 1 1
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Result:
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Circuit diagram :

RF

10kQ

R R R R uA 741 >- =1
Y ' AMN AN— M com 2
10kQ 5.1kQ R 5.1kQ 51kQ
N R 10kQ R R e
- 10kQ 10kQ 10kQ
DO D1 D2 D3
U1
14 12 DO
V1 - O>A 0A
1 ° D1
1000Hz 5V T2 ® % pa
RO(1) QC |—
3 RO(2) Q@D :- D3
74LS93N
= Pin 5= Vcc
Pin 10 =Gnd

Other pins = No connection

Design Specification:

Design 4 bit R-2R DAC for an output voltage, Vo =5V,

when the input is (10)q [i.e., (1010)p].
D3 D2 D1 Do
(10)10=(1 0 1 0):2

Therefore D: =1 (MSB), D;=0,D;=1.D;=0(LSB)

Va
Av = — => Vo = Av.}
Vi
Ry Vre
1a=(1——‘] L (D0 +2D1 + 4D2 + 8D3)
RA) 16

Assume Vie=3.3V, R=10KQ
Then, Ra=7kQ
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B) Given Input from IC can work as mod-16 counter

Aim:

To design the four-bit DAC using op-amp from toggle switch to get the

output voltage for various values of binary data.

Apparatus Required:

SL‘_ Particulars Specification Quantity

1. |IC HA741 01

2. | Resistors As per design -

3. | Multimeter i 01

4. | Base board + connecting wires i 01 Set

Procedure:

1. Check the components/Equipments for their working condition.

2. Connections are made as shown in the circuit diagram-7.

3. Digital input data is given at D3, D2, D1, D0 and corresponding analog output

voltage Vo is measured using voltmeter.

Tabulate the readings & plot the graph of Vin v/s Vo.
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Observation:

Ds:ilrgl Binary Inputs A‘l;gz;glgs/)P A\.;;z?’gl(t)s/)p
D; | D> | D: | Do | Theoretical values Practical values

0 0O |0 |0 |O

1 0 |0 |0 |1

2 0O |0 |1 |O

3 O |0 |1 |1

4 0 1 0 0

5 0 1 0 1

6 0o |1 |1 |0

7 0 1 1 1

8 1 |0 |0 |O

9 1 0 0 1

10 1 |10 |1 |0

11 1 0 1 1

12 1 |1 |0 |0

13 1 1 0 1

14 1 1 1 0

15 1 1 1 1
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Results :
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Design :
O/p pulse width = Td = 0.5msec
For Monostable multivibrator, Td=1.1RaC Let C=0.01uF
0.5x102 = 1.1xR.x 0.01x10°
Ra=45.45KQ , choose Ra=47KQ Vut ,upper threshold Vg = 2/3
Vce Let f = 1KHz, then T = 1mSec RtCr<<T
RtCr = 0.1T, Assume Cr =
0.01pF Ry=0.1x1x103/0.01x10°
6 =1KQ
Duty cycle: D = (Td/T) x 100%
D = (0.5x10%/1x107%) x 100% = 50%

ircuit Diagram:

Vcec = 5V
8 4
a_ R+
1K Vce Reset 47K§ Ra
6
Input JC,T _ Threshold
i s Trigger I/P
[ oo01 Discharge . 1
0.1p I C
Output 1
Control
Gnd \oltage
Vo
1 0.01p 5
Waveforms : + .
_ +Vee
Trigger ‘ H 2/3Vce
pulses
{pin 2) 1/3Vcc
ov
C1 Charges C1 discharged
via I?: via transistor ;:i’;:
Pins — 1 — 1 cc
68&7 — / . 1/3Vce
\Y) _f L
Ve — —14re —
+Veo
Output
(pin 3)
e 1 AT

Unstable Stable
state state
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Experiment No.8 MULTIVIBRATOR’s Date :

8(a): MONOSTABLE MULTIVIBRATOR

Aim : To rig up a Monostable Multivibrator using 1C 555 timer to generate a pulse of given
width.

Components Required :
SI.No Particulars Range Quantity
01 IC55 e 1 No
02 Capacitor 0.101f, leach
0.010f
03 Resistors 10K, 1K leach
Procedure :

1. Connections are made as shown in the circuit diagram.
2. Trigger input pulses are applied with f = 1KHz (Square wave)
3. The pulse width of the waveforms at pin 3 is measured and verified with the designed

value.
4. All voltage waveforms are observed at pin No.2,pin No.6 and Pin No.3 and traced

simultaneously.

Result :

Pulse width (W) given
Pulse width (W) observed
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Circuit Diagram:

555

Trigger I/P

Threshold Output 1 T ®
6 Control

L
Vcc = 5V
3K Q Ra 8 4
Vcc
7 Reset
. Discharge
S &

N

—n

Crd
. e o
J— 0 1 5 Vo
0. 1}1 C 1C 1 1>_](iu7
! . ' »
Wave Forms:
A
Vce
T \/ Vo
Vir
A
VoH —
«— T —>i¢ T2 »
Ofe—— 1 —» t
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8(b): ASTABLE MULTIVIBRATOR

Aim : To rig up a Astable Multivibrator using IC 555 timer to generate a square wave of

desired frequency and duty cycle.

Component Required :

SI.No Particulars Range Quantity
01 IC555 | e 1 No
02 Capacitor 0.101f, 2Nos
03 Resistors 5.7K,3K0 leach
04 Resistor 7.2K0 2Nos
05 Diode BY 127 2Nos
06 | TrainerKit | ... | ...
07 Connectingwires |  ....... | ...

Procedure ;
1. Connections are made as shown in the circuit diagram.
2. The Ton, Toff and T of the output wave forms at pin 3 is measured and is verified with
the designed value.
3. Observe the capacitor voltage waveform at pin no.6 and measure the maximum and
minimum voltage levels. Verify that VUT =(2/3)VCC and VLT = (1/3) VCC.

4. Output voltage wave form is observed at pin 3
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Design :
For Duty cycle 60% Eor Duty cycle 50%
Charging time Charging time T1=0.693*Ra*C
T1=0.693*(Ra+Rb)*C Discharging Discharging time T>=0.693*Rb*C
time T2=0.693*Rb*C Let f=1 kHz and choose duty cycle = 50%
Let f=1 kHz and choose duty cycle = 60% Duty cycle D = TJ/T
Duty cycle D = T4/T where T = 1/f = 1ImSec where T = 1/f = 1ImSec
T1=Dx T =60% x 1x102 =0.6x103Sec T1=Dx T =50% x 1x103 = 0.5x103Sec
T=T1+T2 T=T1+ T2
T2=T-T1=1x10%-0.6x10%=0.4x10° Sec T>=T-T1=1x103-0.5x103
T2,=0.693xRbxC Therefore, T>=0.5x102 Sec
Assume C = 0.1uF T>=0.693xRbxC
Rb = T2/(0.693xC) Assume C = 0.1pF

= 0.4x103/(0.693x0.1x10°) = 5.7KQ Rb = T2/(0.693xC)
T1=0.693x(Ra+Rb)xC = 0.5x103/(0.693x0.1x10°®) = 7.2KQ
(Ra + Rb) =T1/(0.693xC) T1=0.693 x Rax C
Ra =[0.6x10% (0.693x0.1x109] — 5.7x10°  Ra = T1/(0.693xC)
Ra = 2.95KQ, choose Ra = 3K Q Ra = 0.5x10%/ (0.693x0.1x10°©
Note: T1=Ton and T2= Toff Ra =7.2KQ
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PART B : SIMULATION USING PSPICE SIMULATOR

Step 1: Software opens by clicking an option “CAPTURE LITE” in the start menu.
Step 2: To start with a PSpice project:

Go to “File” menu. Select “New Project” option.

Choose “Analog or Mixed A/D” option and specify the project name and its
location and click Ok

[ —
I ] >
=
o E?_E.[ __J o 2 New Project @J
[ (D ] oK I i w B
Name
~
|helfwavs ractifieq Cencel
- Creete a New Pro ect Using Help
=
ﬁ@ (¢ Analag ar Mixed A/D
Tip for New Users
E L JaC toatifza Creatz anew Analog or
Mixed A/D project. Tre new
W praject may be blaak or
F@ (" Frogrammable Logicizard ccpied fram an existing
L} template.
% (" Schematic
Location
C:\Program =iles\OrcadlLte Srowse...
‘V
<Jn] 2]
Ready

Session Lag

Step 3: Once the step (2) is completed the following window appears. Choose “Create a blank
project” option.

Create PSpice Project

(" Create based upon an existing project CK

(@ Create a blank project

Cancel

el )

Help

< |

[Peady Session Log
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Step 4: Create the circuit by placing all its parts using “Part” option from ‘“Place” menu. In this

way a complete electrical circuit can be formed.

IEI Orcad Capture - Lite Edition - [/ - (SCHEMATIC1 : PAGE1)]
E] Hle Edt view Place Macro Pspice Accessories Options  wWhndow  Help

~1 RISS@] ulev |ms=] x| =] 2]

i 10 o o o e |

El I E3 1

oleal s _Ll Part... Shift+pP
! Datakase Part Shift+2Z T
I Wire Shift+w
- Dus Shift+D :

Juncton Shift+3
Bus Entry Shift1 E
Nect Alas... Shift 1 N

o rowct... Shift1 F
Ground... Shitt+G
Ctt-Page Connector...
Hierarzhical Block...

| Hierarzhical Port...
Mo Cannect Shift+ X
Titde Block...

i Bookmark...
Text... Shitt+T
Line

| Rectangle
Elipse
Arc
Polyline Shift+y
Flotire. ..

B

Step 5: After completing the circuit, make the simulation profile using “New Simulation Profile”

command from “PSpice” menu.

\f'r-:;vi Capture - Lita Edition - [/ - (SCHEMATIC1 : PAGE1)] = D}__

B T e o e -1V [ RO A B
[scHEMATICI-I ~| wlalr (2| olselelel [v 2] 1 s ]w|«|
r T T 3

5

| AL

D1 _N:r

= D1n4002 4 fac

New Simulation @ %

Name: R ?_:_n_

VAMPL — 17@ l i =

FREGQ =60 | Cancel I =

Inherit From: iz

<«

none v ol

| = o

Rnnt Schematin: SCHEMATICI 2

A T

: X

| c 4 m]

<7 -5

IKN | T

Ready [Oitems selected  [Scale=160% X=4.80 Y=160 .~
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Step 6: Go to “Edit Simulation Profile” in “PSpice” menu, simulation settings window will open.
Go to “Analysis” and set the simulation parameters as shown below.

B Orcad Capture - Lite Edition - [/ - (SCHEMATIC1 : PAGE1)] = =P
k= et v ~ - ” T
S 7 =3
EJEIQQI; Simulation Settings - 1
|scHEMATICT 1 =
- Gereral  Analysis |Inuludu Filus] Libraries | Stimulus | Opliuusl Dala Cullectiun | Prube Winduw| ) —
-~
Analysis type: —
- - = Run tn time: 0.05 srrnnds (TSTOP
]T‘\me‘ Domain (Transient) zl ' x i )
: Optiohs: Start saving clata after: seconds
“\General Setings Transient nptinns
[IMonte CarlofWorst Case Maximum step size: |0A005 seconds
I sremcuieSonp [ Skip tho initial ransicnt bias point caleulation (SKIPER)
| Tempersture (Sweep) <ip the initial transicnt bias point calculation (S )
["Save Bias Paint
[ClLoad Bias Foint Output Fils Optione...
o
oK Cancel Appl Help | =
<] |

Step 7: Place the markers (voltage or current) near the required component on the circuit by using
command “MARKERS” from “PSpice” menu

I Orca Capture - L Edion - - SCHEMATIETEPAGE ) s s . ol
B3 File Edit View Place Macro Accessories  Options Window Help _ =] x
== é] 3@’ < New Simulation Profile .| vl 9‘|“|';[£] jf?_“
| Edit Simulation Profile m T
|SCHEMATIC1-trans ~l LW |
. 2 Run F11 = = . : -
View Simulation Results F12 j x
View Output File £
i Create Netlist L
PARAMETERS: Np
View Netlist lallon": =5{;Ipha’(%3‘i)) —
izl
5 al
Place Optimizer Parameters vms =120 =
| Run Optimizer =l
o AN T
s, Markers » Voltage Level il
e Bias Points > Voltage Differential &
: Current Into Pin =]
oiaty; Power Dissipation <
Advanced » =
«C
Plot Window Templates... —
)
h Show All =
Hide Al —
vllE Al &z
elete ==
i 0
ist... o
i 3]
A
A [
L = ot

[ " [0itemsselected  [Scale=100% X=3.70 Y=0.40
19:43

10-07-2013
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Step 8: Run the simulation by using command “RUN” from “PSpice” menu.

Orcad Capture - Lite Edition - [/ - (SCHEMATICI{ BAGEL)] .. [E=En
Bl File Fdit View Place Macro [PSpire | Arcessaries Options Window  Help EIE
21|18 8] [5]8] 21| NorSmbiom i jglaje) vlle [oln[=] +] m] o]

Edit Profile
jSEHEMATIELIm?s Bl = o [ w o] | |
View Simulation Results F12 By
View Output File >
Create Netlict ——l:..
N
View Netist =
Place Oplimizer Pararnelers =+
H Al
Markers il
Bias Points =
4 E3
T niNst4 v
<
3
N <
|
=)
el
2
A
- -
[« ]

Run PSpice simulation for active profile.

0 items selected

Scale=100% X=2.10 Y=0.50

=
G 19:36

TRE 8 o €=M
Step 9: And the results will be plotted

#% SCHEMATIC1-2 - PSpice A/D Lite

10-07-2013

= IETRS

File Edit View Simulation Trace Plot Tools Window Help

Sy zBHE [SCHEMATICI-2
RA@Q Mk BE %8S o

>
'10Uﬁ‘—1-—;——%‘ t
Os 10ms
[1] o - I(R3)

U(U3:+)

Time

E test2-SCHEMATIC1-2 (active)

" B test2-SCH..

x|l Bias point calculated ~ (A
4 Transient Analysis 4
Transient Analysis finished
Sinmileiekcampleta ~ Time step= 8148.. Time= 05 End= .05
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Experiment No.9:
R C PHASE SHIFT OSCILLATOR AND HARTLEY OSCILLATOR

RC PHASE SHIFT OSCILLATOR :

J
-
[
L
I:.ll
KFU

12w i~
:| u
g Rz
4. TH
RE
270

Simulation Profile:

Simulation Settings - RCPhaseshift X

General Analysis l Include Files ] Libraries ] Stimulus ] Options ] Data Collection ] Probe Window ]

Analysis type:

Time Domain (Transiert |8 Riur to tirme: 1000msz gecondz [TSTOR)
ear Start zaving data after: |0 geconds

General Settings Tranzient optionz

[IMonte Cardo\Worst Case b amirurn step size: [0.07m zecohds
[|Parametric Sweep

[ | Temperature (Sweep) | Skip the initial transient biaz point calculation [SEIFBP)
[]5ave Biag Point
[JLoad Bias Point

Output File Options. ..

QK | Cancel Help
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Design :
Use biasing circuit design which yields following values for resistors and capacitors.

R1 = 27KQ, R2 = 4.7KQ, Re = 270Q, Rc=1 KQ
Ce = 47pF (Electrolytic), Cc=0.1pF (Ceramic)

fo= 6.5kHz;
Assume C =0.01pF,
fo=1/2nRCVN where N = No. of stages i.e, N =3

Then R=1/2ntfoCV2N = 1/211(6.5%103%0.01x10° V(2 x 3)) = 999.61Q
Choose R = 1KQ (R = R3=R4 = R5)

Waveform :

ZTH.

12w

L]

=
I —
o
o
= 0
03
Fi
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Simulation Profile :

Simulation Settings - Hartley2020 pod

General Analysis ]Include FilESl Libraries | Stimulus ] Opticuns] Data Collection ] Probe ‘."'.n'ind-:uw]

Analysis type:
Time Domain (Transient) |2 Rur to tirne: Bz geconds [TSTOR)
Options: Start zaving data after: |0 zeconds

7 General Settings Tranzient options
[Monte Cardo/Waorst Case b axirnunn step size: |EI.EI'I u geconds
[C1Parametric Sweep . o ) . . .

[ Temperature {Sweep) [ Skip the initial transient bias point calculation [SKIPBP)
["15ave Bias Point
[Load Bias Paint

Cutput File Options...

QK | Cancel | | Help |

Design:
Use biasing circuit design which yields following values for resistors and capacitors.

R1 = 27KQ, R2 = 4.7KQ, Re = 270Q, Rc=1 KQ
Ce = 47yF (Electrolytic), Cc = 0.1pF (Ceramic)

For Tank circuit:
Let f=100KHZ and C = 1000pF

1
— where L =1 + L, L=

. 1

/ —— — =

. e T 4 -~ JE—
e AT1%f%C

=2.53mH Select L1>L>

Waveform:
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Experiment No. 10
NARROW BAND PASS FILTER AND NARROW BAND REJECT
FILTER
BAND PASS FILTER:
e | o
0.1u 10k z “_‘fak vbD
g
Simulation Profile :
Simulation Settings - Bandpass >

General Analysis l Include Files ] Libraries ] Stimulus ] Qptions ] Data Collection ] Probe Window ]

Analysis type: AC Sweep Type
| e Lines Star Frequency [T
Oiptions: * L agarithmic End Frequency:  [1G

General Settings Decade - | Pointz/Decade:  [100

[Monte Caro. Worst Case
[1Parametric Sweep

[ Temperature (Sweep)
[|5ave Bias Poirt | Enabled
[]Load Bias Point

Moize Analyziz

111

Output File Options

[ Include detailed bias point infarmation far nonlinear
cohtrolled sources and zemiconductars [OF]

QK | Cancel Help
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Simulation Settings - Bandpass

Analysis type:
Time Domain (Transient) i

Ciptions:

M General Settings
[IMante Cado/Warst Case
[“|Parametric Sweep
[ITemperature (Sweep)
[]5ave Bias Point

[]Load Bias Paoint

General Analysis l Include Files ] IJbraries] Stimulus ] Options ] Data Collection ] Probe Window ]

ped

Tmz gecondz [TSTOP]
Start zaving data after: |0 zeconds

Tranzient optionz

b aimurn step size: seconds

[ Skip the initial bansient bias point calculation [SEIPBP)

Fun ko time:

Output File Options. ..

ITI Cancel Apply Help
Design :
LPF : HPF:
Let Ar =1.568 & f.=5KHz Let Ar =1.568 & f.=5KHz
Af=1+ (Rf/R1) Af=1+ (Rf/R1)
1.568-1 =Rf/R1 1.568-1 =Rf/R1
Rf =56 KQ when Rf =56 KQ when
R1=10KQ fc = 1 / 2=nRc R1=10KQ fc = 1 / 2rnRc

assume C=0.01uF
R=1/(2n X 5x10%X 0.01x10®)
= 3.3KQ

assume C=0.01pF
R=1/(2r X 5x10°X 0.01x10°) = 3.3KQ
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J C4 — CC
0.1u 0. 1u
R T R ? C Uz "™
A 2 T—to
2.7 2.7 &
ouf—=
3 s N VGG
WAT 1 T
= WOD U4 ™
3
A7 R RE + o
My o
Ok 5.6k 10k 5 \.
— RS o
uATH
P =
= VGG Ok VDD
Ri0 RE - R3
1.3k 3.3 Uz Ay
1 11 3 E s,
_|é| . 1l + o Ok VOO
- cz &
ci 0.4u ol
“
v, . o
W u 1
@ vdc =
L WL
N RE Rz
: M
10k 5.6k
Simulation Settings - Bandstop X

General Analysis | Include Files ] Libraries ] Stimulus ] Oiptions ] Data Collection ] Probe Winduw]

Analysis type: AL Sweep Type
AC Sweep/Mai ™ [linear Start Frequency: |1

: {¢ Logarithmic End Frequency: | 100KHz
[ General Settings Decade - Pointz/Decade: (100
[Monte Caro/Warst Case
[C1Parametric Sweep Noise Analpsis

[ Temperature (Sweep)
[15ave Bias Point [ Enabled
[Load Bias Point

111

Output File Options

[ Include detailed bias point information for nonlinear
controlled sources and semiconductars [[OF)

QK | Cancel Help
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Simulation Settings - Bandstop X

General Analysis l Include Files ] Libraries ] Stimulus ] Cptions ] Data Collection ] Probe Window ]

Analysis type:

Time Domain (Transient) |2 R bo bime: T zeconds [TSTOR)
T Start saving data after: |0 zecondsz

M General Settings

Tranzient optiong
[1Monte Caro/Worst Case M aximum step size: seconds
["]Parametric Sweep

[ |Temperature (Sweep) [ Skip the initial transient biaz point calculation [SKIPBR)

[]5ave Bias Point
[]Load Bias Paoint

Output File Options. ..

QK | Cancel Apply Help

Design :

LPF: HPF:

Let As =1.568 & f.=5KHz Let Ar=1.568 & f-=5KHz Af

Af =1+ (Rf/R1) =1+ (Rf/R1)

1.568-1 = Rf/R1 1.568-1 = Rf/R1

Rf =5.6 KQ when Rf =56 KQ when

R1=10KQ fc = 1 / 2znRc R1=10KQ fc = 1 / 2rnRc

assume C=0.01uF assume C=0.01pF

R=1/ (2r X 5x10% X 0.01x10%) R=1/ (2r X 5x10%X 0.01x10°) = 3.3KQ
= 3.3KQ
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0 U(R3:2)
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Experiment No. 11
PRECISION HALF AND FULL WAVE RECTIFIER

HALF WAVE PRECISION RECTIFIER:

V2

ol

T v
13
D2
-1
Rz =
\ "‘T‘ DiNaDDz
w4 .
WOFF = v : = Vi
WAMFL=0Tv qhi
FREQ =0 T E_4| I|—||I-
= ' 12w
Kl
DiN40D2
o
"y
i
Simulation Profile :
Simulation Settings - HWRPrecision >

General Analysis l Include Files ] Libraries ] Stimulus ] Oiptions ] Data Collection ] Probe Window ]

Analysis type:

Time Domain (Transient |2 Run to tirme: 10m geconds [TSTOR)

T Start zaving data after: |0 geconds

Tranzient options

b airuim step size: |D.5m geconds

| Skip the initial transient bias paint calculation [SKIPBP)

[ General Settings
[IMonte Caro/Worst Case
[|Parametric Sweep
[JTemperature (Sweep)
[15ave Bias Point

[JLoad Bias Poirt

Output File Optioks...

QK | Cancel Help
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Design:
A=-Ri/R;

Vo = -R¢/ Ry(Vi)

Rt/ R1=slope = 10

Ri=10R;

Let R1=1KQ, then Rf= 10KQ

Waveform:

fs 1ms
O U(R1:2) < U(Us:+)

FULL WAVE PRECISION RECTIFIER:

N .
L.t
Rz oUE—E K]
VOFF = 0w (’{J:’)\ *‘5}:* I.F-\-:!- - = j DiN4D02
FRET a0 T ) _L|'H|"
D-'TNQZ
1k
Design:
Let
R1=R2=R3=R5=1KQ
R4=R/2=470Q2

For positive cycle, Vo = -[(R5/R3)Vi + (R5/R4)(-Vi)]
-[(R/IR)Vi+ (R/(R/2))(-Vi)]
= -[Vi-2Vi] = Vi
For Negative cycle, Vo = -[(R5/R3)Vi + (R5/R4)(-V1)] = -[R/R(-Vi)]
Vo = Vi
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Simulation Profile:

Simulation Settings - FullPrecision >

General Analysis llnclude Files] IJI:uraries] Stimulus ] Opth:nns] Data Collection ] Probe ‘."'.n'inl:l-:uw]

Analysis type:
Time Domain (Transient) | Fun to time: 10m seconds [TSTOP)

T Start saving data after: |0 seconds

Tranzient options

[Monte Caro. Worst Case b axirum step size: |1 m geconds
["IParametric Sweep
[ITemperature (Sweep)
[15ave Bias Paint
[]Load Bias Pairt

[ Skip the initial transient biaz point calculation [SKIPEBF)

Output File Optioks. ..

QK | Cancel Help

Waveform:

0 U(R6:2) + V(RS )
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Experiment No. 12

MONOSTABLE AND ASTABLE MULTIVIBRATOR USING 555

TIMER

MONOSTABLE MULTIVIBRATOR:

ONTIME = 0.5ms e
DELAY =10

OFFTIME = 0.5ms DSTI1 0.1

u

I
.k o x-
DiNd00z 75 Dt -
TRIGEER

STARTVAL =0
OPPVAL = 1

Il
Il
CT

Simulation Profile :

Z
i RESET QUTPLUT :
= CONTROL "\
= THREEHOLD :
CISCHARGE
RA Q2
10k . L] )
0.1u
Toce
Il
10
0.0

Analysis type:
Time Domain (Transient ) ik

Options:

[ General Settings

[IMonte Caro/Warst Case
[|Parametric Sweep

[ Temperature (Sweep)
[15Save Bias Poirt

[Load Bias Poirt

Simulation Settings - Monostable

Rum to tirme:; 10z gecondz [TSTOP]
Start zaving data after: |0 geconds

Tranzient optians

b aximum step size: |0.1m seconds

| Skip the initial transient bias point calculation [SKEIPEP)

Output File Optioks...

X

General Analysis llnclude Files ] Libraries ] Stimulus ] Options ] Data Collection ] Probe Windnw]

] | Cancel

Help

Dept. of ECE, CIT, Gubbi

Page No. 66



18ECLA48: Analog Circuits Laboratory 2019-2020

Design :
O/p pulse width = Td = 0.5msec

For Monostable multivibrator, Td=1.1RaC Let C=0.01uF
0.5x10° = 1.1xR.x 0.01x10°

a=45.45 KQ , choose Ra=47KQ Vut ,upper threshold Vg
=2/3 Vcc Let f = 1KHz, then T = 1mSec RtCr <<T
RrCr=0.1T, Assume Cr= 0.01pF Ry = 0.1x1x103/0.01x10-
®=1KQ
Duty cycle: D = (Td/T) x 100%

D = (0.5x10%/1x10®)x 100% = 50%

Waveform:

1:00TPUT

s 1ns
O U(X1:THRESHOLD)

ASTABLE MULTIVIBRATOR:

+_| __'l.-'
L *i -
5 =
s < TRIGEER .
21 = RESET QUTFUT
27k =—{ CONTROL o
| = THRESHOLD
DISCHARGE
R2 =
'y kel
cz ci -
0.01w=" I
I
= 00l |
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Design:
ForD le 60% EorD le 509
Charging time T1=0.693*(Ra+Rb)*C DischargingCharging time T1=0.693*Ra*C Discharging
time T2=0.693*Rb*C time T2=0.693*Rb*C
Let f=1 kHz and choose duty cycle = 60% DutyLet f=1 kHz and choose duty cycle = 50%
cycleD=TUT where T = 1/f = 1ImSec T1 =Duty cycle D =T1/T
D x T =60% x 1x10 = 0.6x10°3Sec where T = 1/f = 1mSec
T=T1+T2 T1=Dx T =50% x 1x10° = 0.5x10°Sec T =
T2=T-T1=1x10° - 0.6x10° = 0.4x10° Sec T2T1 + T2
=0.693xRbxC T2=T-T1=1x10°-0.5x10"
Assume C = 0.1pF Rb = T2/(0.693xC) Therefore, T2 = 0.5x10 Sec T2 = 0.693 x Rb x
= 0.4x10-3/(0.693x0.1x10-6) = 5.7KQ C
T1=0.693x(Ra+Rb)xC Assume C = 0.1pF Rb = T2/(0.693xC)
(Ra + Rb) = T1/(0.693xC) = 0.5x10-3/(0.693x0.1x10-6) = 7.2KQ
Ra = [0.6x10-3/ (0.693x0.1x10-6)] — 5.7x103 T1=0.693 x Ra x C Ra = T1/(0.693xC)
Ra =2.95KQ, choose Ra =3K Q Ra = 0.5x10-3/ (0.693x0.1x10-6) Ra = 7.2KQ

Note: T1 =Ton and T2 = Toff
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Simulation Settings - Astable =

General  Analysis ]Include F“ES] Libraries ] Stimulus ] Options ] Data Collection ] Probe Window ]

Analysis type:
Fun to time: 10m zeconds [TSTOR)

Time Domain (Transiert)|ji
Start zaving data after: |0 zeconds

Tranzient options

Options:

[ General Settings
[1Marte CaroWorst Case h aximum step size: [0.1m seconds
[]Parametric Sweep

[ Temperature (Sweep)
[]Sawve Bias Point

[ Load Bias Point Cutput File Options. ..

[ Skip the initial ransient bias point calculation [SEIFBF)

oK | Cancel Help

Waveform:

1:00TPUT

0s
JU(R1:2)
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Circuit Diagram-A:
Low Dropout (LDO) regulator

Vun

— O

[ ]r
)| Vref _\\ /|\)
= { =
= ' ' B $—Vo=vref[1+22)

[Jr: ]~
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Mini project

Low Dropout (LDO) regulator

Aim: Generate 3V output when input voltage is varying from 4V to 5V.

Apparatus:
Sl. No. | Particulars Range Quantity
1. uA741 1
2. Resistor 100KQ 1
3. Buzzer 6-12V 1
4 Connecting wires - 1 set
Procedure:

1. Rig up the circuit as shown in the circuit diagram-A.
2. Apply +5V supply to VCC (pin no 8).

3. Keep the probes/wires inside the water container.

4. Observe the output.

Theory:

LDO is used to produce regulated voltage for high efficiency low noise applications. In
case of DC-DC converter switching takes place and switching is a source of noise but in
LDO no switching takes place hence it is used as voltage regulator in low noise high
efficient systems. LDO uses PMOS along with OP-Amp so that power dissipation in OP-

Amp is minimal and efficiency is high. The regulated output voltage is given by

Result:
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Question Bank

1. a) Design and setup the Common Source JFET/MOSFET amplifier and plot the
frequency response.

b) Using PSpiece simulate RC phase shift oscillator.

2. a) Design and set up the BJT common emitter voltage amplifier without
feedback and determine the gain- bandwidth product, input and output
impedances.

b) Using PSpiece simulate Hartley oscillator.
3. a) Design and set up the BJT common emitter voltage amplifier with feedback
and determine the gain- bandwidth product, input and output impedances.
b) Using PSpiece Simulate the frequency response of a Narrow Band-pass Filter.
4. a) Design and set-up BJT Colpitts Oscillator
b) Using PSpiece Simulate the frequency response of a Narrow Band-reject Filter.
5. a) Design and set-up BJT Crystal Oscillator
b) Using PSpiece simulate Precision Half wave rectifier.
6. a) Design active second order Butterworth low pass filter.
b) Using PSpiece simulate Precision Full wave rectifier.
7. a) Design active second order Butterworth high pass filter.
b) Using PSpiece simulate Monostable Multivibrator using 555 Timer.
8. a) Design Adder circuit using Op-Amp.
b) Using PSpiece simulate Astable Multivibrator using 555 Timer.
9. a) Design an Integrator circuit using Op-Amp.
b) Using PSpiece simulate RC phase shift oscillator.
10. a) Design a Diffrentiator circuit using Op-Amp.
b) Using PSpiece simulate Hartley oscillator.

11. a) Test a comparator circuit and design a Schmitt trigger for the given UTP and LTP
values and obtain the hysteresis.

b) Using PSpiece Simulate the frequency response of a Narrow Band-pass Filter.

12. a) Design 4 bit R — 2R Op-Amp Digital to Analog Converter (i) using 4 bit binary

input from toggle switches and (ii) by generating digital inputs using mod-16
counter.
b) Using PSpiece Simulate the frequency response of a Narrow Band-reject Filter.
13. a) Design Monostable Multivibrator using 555 Timer.
b) Using PSpiece simulate a Precision Half wave rectifier.
14. a) Design Astable Multivibrator using 555 Timer.
b) Using PSpiece simulate a Precision Full wave rectifier.
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VIVA QUESTIONS

What is Op-amp? What are the ideal characteristics of opamp.
Give the practical values of voltage gain, Zin, Zout 0Of anop-amp.
What is meant by CMRR? What is its significance.

Why gain of op-amp should be infinite.

What is slew rate, output offset voltage.

What is meant by maximum output voltage swing.

What is meant by inverting amplifier.

What is meant by non-inverting amplifier.

© ® N o v A W No=

What is a voltage follower? How do you realize a voltage follower.

[
o

. What is a comparator?

[y
[

. Why the output of comparator is always square wave.

[
N

. Which circuit is called regenerative comparator and why.

[
w

. What is trip point in comparator?

—
AN

. What are the limitations of comparator?

—
u

. What is the condition for the circuit to work as integrator and differentiator.

—
(o)}

. What is ZCD and give one of its applications?
. What is summer.

. What is Schmitt Trigger.

. Explain the working of Schmitt trigger.

. What is meant by UTP and LTP.

. Define Dead band or Dead zone.

N N N = = =
N B O O 0

. Mention the applications of Schmitt Trigger.
. Define Rectifier.

N N
W

. Name the types of Rectifier.
. What is Precision Rectifier.

N N
A U;

. Realize the rectifier circuits using diodes.

N
N

. Mention types of precision rectifier.

N
0]

. Explain the working of Full Wave Precision Rectifier.
. Define Conversion.

w N
o O

. Different types of D/A Converter.

. Working of R-2R D/A Converter.

. What do you understand by DAC and ADC? Where is it used.
33. What is advantage of R-2R DAC over other type DAC.

w W
N
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34. What is resolution (step size) ina DAC.
35. What is offset error in a DAC.
36. What are the different types of ADC.

37. Which is the fastest ADC? What are its limitations.
38. Which is the most commonly used ADC.

39. What is a filter.

40. Distinguish between active and passive filters.

41. Distinguish between analog and digital filters.

42. What are the advantages of active filters over passive filters.
43. Explain the classification of filters.

44, Define low pass filter.

45. Define high pass filter.

46. Why inductors are not often used in filters.
47.\What are the applications of filters.

48. Describe amplitude modulation.

49, Describe frequency modulation.

50. Define modulation index.

51. What is percentage modulation.

52. What is pre-emphasis ? why it is used.

53. What is De-emphasis ? why it is used.

54. Explain the working envelope detector.

55. Compare various types of frequency demodulators.
56. Define low level and high level modulation.

57. What is noise? Noise is difficult to eliminate but its effect can be minimized, justify.
58. Define figure of merit.

59. Explain the operation of slope detector circuit.

60. Define over modulation.

61. Explain Pulse amplitude modulation.

62. Explain pulse width modulation.

63. Compare PAM with PWM.

64. Explain pulse position modulation.

65. What are the advantages of PPM over PAM.
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PIN CONFIGURATIONS

Ground Vee
Trigger Discharge
Qutput Threshold
Reset Control voitage
555 timer pin diagram
— o \ 4 |
Offset Null | 1 | 741 Op. Amp. | & | Not Connected (NC)
Inverting (=) | 2 ? \"+ (Power)
Non-Inverting (+) T T Qutput
(Power) 1"~ ._4_J i Offset Null

Op-Amp pA741 pin diagram

IRF540 Pinout

T &
01 o m
S‘x G |

Tg b

IRF540 Symbolic tource

0=

IRF540 Animation
Drain
Diagrom e 3
IRF540 MOSFET

~B

JFET BFW10 Pin out MOSFET IRF540N Pin out
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