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SYLLABUS

LIST OF EXPERIMENTS:

DESIGN AND ANALYSIS OF;
1. Series and Shunt feedback amplifiers-Frequency response, Input and output
impedance calculation

. RC Phase shift oscillator and Wien Bridge Oscillator
. Hartley Oscillator and Colpitts Oscillator

. Single Tuned Amplifier

. RC Integrator and Differentiator circuits

. Astable and Monostable multivibrators

. Clippers and Clampers

. Free running Blocking Oscillators

00 N O Ol W N

SIMULATION USING SPICE:
. Tuned Collector Oscillator

1

2. Twin -T Oscillator / Wein Bridge Oscillator

3. Double and Stagger tuned Amplifiers

4. Bistable Multivibrator

5. Schmitt Trigger circuit with Predictable hysteresis

6. Monostable multivibrator with emitter timing and base timing
7. Voltage and Current Time base circuits

2
EC6411-CIRCUITS & SIMULATION INTEGRATED LAB R.SHANKARANARAYANAN,AP/ECE/SRVEC




SRV ENGINEERING COLLEGE

B.E (ELECTRONICS & COMMUNICATION ENGINEERING)

CONTENTS
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CYCLE -1
Series and Shunt feedback amplifiers-
1 Frequency response, Input and output
impedance Calculation
2 Wien Bridge Oscillator
RC Phase shift oscillator
3 Hartley Oscillator and Colpitts Oscillator
4 Single Tuned Amplifier
5 RC Integrator and Differentiator circuits
6 Astable and Monostable multivibrators
7 Clippers and Clampers
8 Free running Blocking Oscillators
CYCLE-1I
1 Tuned Collector Oscillator
2 Twin -T Oscillator / Wein Bridge Oscillator
3 Double and Stagger tuned Amplifiers
4 Bistable Multivibrator
. Schmitt Trigger circuit with Predictable
hysteresis
Monostable multivibrator with emitter timing
° and base timing
7 Voltage and Current Time base circuits
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SRV ENGINEERING COLLEGE B.E (ELECTRONICS & COMMUNICATION ENGINEERING)

EX.NO: FEED BACK AMPLIFIERS
DATE :

AlM:

To design and test the current series and voltage shunt Feedback Amplifier and to
calculate the following parameters with and without feedback.

1. Mid band gain.

2. Bandwidth and cutoff frequencies.

3. Input and output impedance.

APPARATUS REQUIRED:

S.NO ITEM RANGE Q.TY

1 TRANSISTOR BC 107 1
2 RESISTOR 1
3 CAPACITOR 4.7uf, 2,

47uf 1
4 CRO (0-30 )MHz 1
5 RPS (0-30) V 1
6 FUNCTION (0—1)MHZ 1

GENERATOR

CIRCUIT DIAGRAM: WITHOUT FEEDBACK:

+Vce
58k § 4.5k 4.7uf
| + i( _
=)
BC107
4.7uf Ly
Vo
NJ % CE _|+ CRO
Vin R2 12k 1k T 47uf _
F=1KHz
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SRV ENGINEERING COLLEGE B.E (ELECTRONICS & COMMUNICATION ENGINEERING)

WITH FEEDBACK: +Vee
4. 7uf

58k§ +” "

=)
BC107
4.7uf Ly
Vo
% CRO
Vin R2 12k

F=1KHz

CURRENT SERIES FEEDBACK

DESIGN: (Without Feedback ):

Given data: Vee=15V,p=0.9, f_ = 1kHz, Ic=1mA.
Stability factor = [2-10], Rs = 680Q,
Av=50dB, Ig=1.2mA .
Gain for3mula is given by
Av = -hfe RLeff/ Zi
Assume, Vce=Vce /2
Rieff= RC | |RL
re=26mV/ g
hie = B re where re is internal resistance of the transistor.
hie = hfe re

VE =Vcc/ 10
On applying KVL to output loop,
Vee = IcR. + Vce + IERE
Ve = IeRe
Rc="7?
Since I is very small when compared with IC
Ic approximately equal to I
Re=Ve/lg=?

Ve = Vge + Ve
EC6411-CIRCUITS & SIMULATION INTEGRATED LAB R.SHANKARANARAYANAN,AP/ECE/SRVEC




SRV ENGINEERING COLLEGE B.E (ELECTRONICS & COMMUNICATION ENGINEERING)

Ve =Vce . Re2/Re1 + Rez
S=1+(Rs IRg)

RB:? |

Res=Rs1 Haz
Find

Input Impedance , Zi = (Rg hie) | |
Coupling and bypass capacitors can be thus found out.
Input coupling capacitor is given by , X =2Z;/10
Xci= 1/ 2nfC;
Ci=?
output coupling capacitor is given by ,
Xeo=(RC rﬂ_)/ 10
Xco = 1/ 2nfC,
Co=?
By-pass capacitor is given by ,Xcg = 1/ 2nfCg
Ce="?
Design ( With feedback ) :
Remove the emitter capacitance ( Cg)
p=-1/Re
Gm = - h¢l [(hie + Rg) Rq] |
D=1+p Gn,
Gmi= Gm/D
Zis=2ZiD
Zot=2Z,D
Voltage shunt DESIGN: (Without Feedback):

Given data: Vcc =15V, f_=1kHz, Ic=1mA.
Stability factor = [2-10], Rs = 680€,
Av =40 dB .
Gain formula is given by
Av =-hfe Ries/ Z i
Assume, Vce =Vce /2
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SRV ENGINEERING COLLEGE B.E (ELECTRONICS & COMMUNICATION ENGINEERING)

Rief=RC | | RL

re=26mV/ Ig
hie = B re where re is internal resistance of the transistor.

hie = hfe re
VE =Vce/ 10
On applying KVL to output loop,
Vee = IcR. + Vce + IERE
Ve = IgeRe
Rc="7?
Since lg is very small when compared with Ic

Ic approximately equal to g

Re=Ve/lg="?

Vg = Vge + Ve

Ve =Vce . Re2/ Re1 + Re2
S=1+Rg/ Rg
Rg=?
Re = Rail| Re2

Find
Input Impedance, Zi = (Rg || hie)
Coupling and bypass capacitors can be thus found out.
Input coupling capacitor is given by , X¢i=2Z;/10
Xci =1/ 2xnf C;
Ci=?
output coupling capacitor is given by,
X o=(Rc||RL)/ 10
Xco =1/ 2nf C,
Co =?
By-pass capacitor is given by, Xce =1/ 2nf Cg
Ce=7?

Design ( With feedback ) :
Connect the feedback resistance (Rf) and feedback capacitor (Cf) as shown in the figure.

Xcf =R¢/ 10

Cf = Rf/21tfx 10
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SRV ENGINEERING COLLEGE B.E (ELECTRONICS & COMMUNICATION ENGINEERING)
Assume, Rf = 68 KQ
B=-1/Rs
Trans — resistance Rm = - hg (RB| | Rf ) (Rc | | Rf ) / (RB]| | Rf ) + hie
D=1+ Rm
Avf =Rmf/Rs Rmf=Rm/D
Zg=ZilD
Zys=2Zo,/D
CIRCUIT DIAGRAM: Voltage shunt feedback
WITHOUT FEEDBACK|:

+Vee

B |
=)
BC107
1luf Ly
Vo
NJ glk _+cE CRO
Vin R2 REZ>1.2k T

F=1KHz

WITH FEEDBACK:

+Vce

R1= SKE 6.8K c 4.7k Co0=0.02uf

_ M UE + 1=
RS Cin I\
A BC107
M .
RL
Vin @ R2§ 1K 1.2k CRO
RE =

8
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SRV ENGINEERING COLLEGE B.E (ELECTRONICS & COMMUNICATION ENGINEERING)

MODEL GRAPH(WITH & WITHOUT FEEDBACK)

A

ithout feedback

GAIN
(db)

With feedback

\

3 fl 2 f4  f(Hz)

f2 — f1 = Bandwidth of without feedback circuit
f4 — £3 = Bandwidth of with feedback circuit
THEORY:

An amplifier whose function fraction of output is fed back to the input is called feed
back amplifier. Depending upon whether the input is in phase or out of phase with the
feed back signal, they are classified in to positive feed back and negative feed back. If the
feed back signal is in phase with the input, then the wave will have positive gain. Then the
amplifier is said to have a positive feed back.

If the feed back signal is out of phase with the input ,then the wave will have a
negative gain. The amplifier is said to have a negative feed back. The values of voltage
gain and bandwidth without feed back.

PROCEDURE:

The connections are made as shown in the circuit. The amplifier is checked for its correct
operation .Set the input voltage to a fixed value. Keeping the input voltage Vary the input
frequency from OHz to 1MHz and note down the corresponding output voltage. plot the
graph : gain (dB) vs frequency .Find the input and output impedances. Calculate the
bandwidth from the graph. Remove RE and follow the same procedure.
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OBSERVATION:
WITH OUT FEEDBACK

B.E (ELECTRONICS & COMMUNICATION ENGINEERING)

Vin = ------------ Volts
S.NO | FREQUNCY o/P _
voltage Vo Gain

Av=20 log Vo/Vi

WITH FEEDBACK

S.NO | FREQUNCY o/P
voltage

Av=20 log Vo/Vi

RESULT:

Theoritical

Practical

With F/B Without F/B With F/B Without F/B

Input Impedance

Output
Impedance

Bandwidth

Transconductance

(gm)
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SRV ENGINEERING COLLEGE B.E (ELECTRONICS & COMMUNICATION ENGINEERING)

EX.NO: RC PHASE SHIFT OSCILLATOR
DATE :

AlM:
To design and construct the transistor Phase shift oscillator.

APPARATUS REQUIRED:

S.NO ITEM RANGE QTY

1 TRANSISTOR BC 107 1

2 RESISTOR

3 CAPACITOR

4 CRO (0-30) MHz 1

5 RPS (0-30) V 1

6 FUNCTION (0-1)MHz 1
GENERATOR

CIRCUIT DIAGRAM:

+ | Oy
47k 2.2k 10uf
E - oipTO CRO
B [ BCl07
C
S5t
N 10k =T 35600
10uf —
-GU‘UT 001uf go1uf
C C C
RZ10k {15k
10k( pot)
-
MODEL GRAPH: Vﬁ»
EC6411-CIRCUITS & SIMULATION IN1 /- t) N,AP/ECE/SRVEC
—




SRV ENGINEERING COLLEGE B.E (ELECTRONICS & COMMUNICATION ENGINEERING)

DESIGN:
Given : Vcc =12V, fo=1KHzC =0.01pF; I =5mA.; Stability factor = 10

f=1/2aRC Find R

R1=(Ri-R)
R>>Rc
Beta=-1/29

Amplifier Design :
Gain formula is given by
Av = -hfe R ¢/ hie ( Av = 29, design given)
Assume, Vce =Vcec/ 2
Riei=R Cc||RL

re=26mV/ Ig
hie = B re where re is internal resistance of the transistor.
hie = hfe re

VE =Vcc/ 10
On applying KVL to output loop,
Vee = IcRe + Vee + IERE
Ve = IgERg
Rc="7?
Since lg is very small when compared with Ic

Ic approximately equal to g

Re=Ve/lg="?

Vg = Vge + VE

Ve =Vce . Re2/ Re1 + Re
S=1+Rg/ R
Rg =7
Re = Rail| Re2

Find RB1 & RB2
Input Impedance, Zi = (Rg || hie)

Coupling and bypass capacitors can be thus found out.

12
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SRV ENGINEERING COLLEGE B.E (ELECTRONICS & COMMUNICATION ENGINEERING)
Input coupling capacitor is given by , X¢i=2Z;/10

Xci = 1/ 2nf C;
Ci=?
output coupling capacitor is given by ,
Xco =1/ 2nf C,
Co=?
By-pass capacitor is given by, Xce = 1/ 2nf Cg
CE =?
THEORY:
The Transistor Phase Shift Oscillator produces a sine wave of desired designed frequency.
The RC combination will give a 60° phase shift totally three combination will give a 180° phase
shift. . The BC107 is in the common emitter configuration. Therefore that will give a 180° phase
shift totally a 360° phase shift output is produced. The capacitor value is designed in order to get
the desired output frequency. Initially the C and R are connected as a feedback with respect to
input and output and this will maintain constant sine wave output. CRO is connected at the
output.
PROCEDURE:
1. The circuit is constructed as per the given circuit diagram.

2. Switch on the power supply and observe the output on the CRO( sine wave)
3. Note down the practical frequency and compare it with the theoretical frequency.

RESULT :

Theoritical Practical

Frequency f=1/2TIRCV6RC
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EX.NO
DATE

B.E (ELECTRONICS & COMMUNICATION ENGINEERING)

WEIN BRIDGE OSCILLATOR

Aim : To Design and construct a Wein — Bridge Oscillator for a given cut-off frequency .

APPARATUS REQUIRED:

S.NO ITEM RANGE Q.TY
1 TRANSISTOR BC107 2
2 RESISTOR
3 CAPACITOR
4 CRO - 1
5 RPS DUAL(0-30) V 1
CIRCUIT DIAGRAM:
I§ R1 RCI CcC2

GND

14
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SRV ENGINEERING COLLEGE B.E (ELECTRONICS & COMMUNICATION ENGINEERING)

MODEL GRAPH:

Design ] >
Given : Vcc: t bility factor = [0-10],
fL =10

When the bridge is balanced,
fo=1/2nRC
Assume, C=0.1pF
Find, fo=?
Givendata: Vcc =15V, f =50Hz, Ig= 1o =1mA.; A,r =3 ; Avl =2; Av2=1;
Stability factor = [10]
Gain formula is given by
Av = -hfe Ry e/ Zi
Riei=R C2 || RL
hfe, = 200 (from multimeter )
re,=26mV/ lg, =26
hie, = hfe, re ; =200 x 26 = 5.2kW
From dc bias analysis , on applying KVL to the outer loop, we get
Vee = 1oRe + Vet Ve
Ve =Vee/2;  Vey=Vee/10; lo=1mA

Rc, =7
Since Ig is very small when compared with Ic
Ic approximately equal to I

Av, = -hfez RLeff/ Z|2
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Find RL|| Rc2 from above equation
Since Rc2 is known , Calculate RL.
Ve2 = Ig2Re2
Calculate Rg;
S=1+Rg:/ Rg;
Rg2=?
Re2=R3 || R4
Vg2=Vee.R4/R3+ R4
VB2 = Vg2 + Ve2
R3 =?
Find R4
Zi2 = (Rg2 || hie2)
Zi2="7?
Reefrr = Zi2|| Rel
Find Ries1 from the gain formula given above
Avl = -hfel Ry ¢4/ Zil
Rief1 =72
On applying KVL to the first stage, we get
Vce = Ic; Rey + Vegr +Ver
Vce1=VCC/2; Vg =VCC/ 10

Rcl="7?
Find Icl approximately equal to Ig;
R6 = RE1="
S=1+Rg1/ Rex
Rg1="?
Re:=R1|| R2

Vg1 =Vee. R2/R1+ R2
VB1 =VBE2 +VE2
Find R1=7?
Therefore find R2 = ?

16
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SRV ENGINEERING COLLEGE B.E (ELECTRONICS & COMMUNICATION ENGINEERING)
Zil = (Rg1 || hiel)

R5=RL -R6
Coupling and bypass capacitors can be thus found out.
Input coupling capacitor is given by , X =2Z;/10
Xci =1/ 2nf C;
Ci=?
output coupling capacitor is given by,
X o=(Rcz || RL2)/ 10
Xco =1/ 2nf C,
Co=?
By-pass capacitor is given by, Xce = Rg, / 10
Xce 1/ 2nf Cg,

CE =?

THEORY:

In wein bridge oscillator, wein bridge circuit is connected between the amplifier input
terminals and output terminals. The bridge has a series rc network in one arm and parallel
network in the adjoining arm. In the remaining 2 arms of the bridge resistors Rland Rf are
connected . To maintain oscillations total phase shift around the circuit must be zero and loop
gain unity. First condition occurs only when the bridge is balanced . Assuming that the resistors
and capacitors are equal in value, the resonant frequency of balanced bridge is given by

Fo = 0.159 RC

PROCEDURE:

1. The circuit is constructed as per the given circuit diagram.
2. Switch on the power supply and observe the output on the CRO( sine wave)
3. Note down the practical frequency and compare it with the theoretical frequency.

RESULT :

Theoritical Practical

Frequency f=1/2IIRC
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EX.NO: HARTLEY and COLPITT OSCILLATOR
DATE :

AlIM :
To Design and construct the given Oscillator at the given
operating frequency.

APPARATUS REQUIRED:

S.NO ITEM RANGE Q.TY
1 TRANSISTOR BC 107 1
2 RESISTOR 1
3 CAPACITOR
4 CRO (0—30)MHZ 1
5 RPS (0-30) V 1
6 FUNCTION (0- 1) MHz 1
GENERATOR

7 DIB. DRB 1
CIRCUIT DIAGRAM :

HARTLEY OCILLATOR

+Vce
R1 =56K § RcS3.6K Co =1UF
+ -
Cin =1UF | I(
i M)Bcw?
1
\B RL
IK
CE
R2:10|§ % 680 It CRO
RE T 47UF —~
Ll |- 12 +
~ 10mH 200mH
/55 V-1 S
L
18 | |
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2 UF
CIRCUIT DIAGRAM:

COLPITT OSCILLATOR

+Vce
RB1= 56K§ RC=3.6K
+ 0 pnF

Cin
— \,I + @ BC107
1\ + RLK

RE% ce_lt CRO
RB2=10 680 T~ 47UF ~
c1 C2
|
0.1UF | % 0.00LUF
5D\
L=2mH
MODEL GRAPH:
VA

Design of Feedback Network ( Hartely Oscillator ) :
Given: L1=1mH ; f=800kHz; Vcc =12V ; Av =50 ; fL = 1Khz

Av=1/p=-L1/L2
F =1/2nV(L1 + L2)C; Cc=2?
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Design of Feedback Network ( Colpitt Oscillator ) :

Given : C1=0.1pF;f=800kHz; Vcc =12V ; Av=50;S=10
I =5mA; fi = 1kHz
Av=Av=1/p=C2/C1
f = 1/2aV(C1 + C2) / LC1C2
L=7?
Amplifier Design :
Gain formula is given by
Av = -hfe R/ hie ( Av = 29, design given)
Assume, Vce=Vce /2
Reerr=R Cc||RL

re=26mV/ g
hie =p re where re is internal resistance of the transistor.

hie = hfe re
VE =Vcc/ 10
On applying KVL to output loop,
Vce = IR + Ve + IERE
Ve = IeRe
Rc=?,RL="7
Since I is very small when compared with Ic
Ic approximately equal to g

RE=Ve/lg=?

Vg = Vge + VE

Ve =Vce . Re2/ Re1 + Re2
S=1+Rg/ R
Rg=7?
Re = Rgil| Re2

Find RB1 & RB2
Input Impedance, Zi = (Rg || hie)
Coupling and bypass capacitors can be thus found out.
Input coupling capacitor is given by , X;i=2Z;/10
Xci = 1/ 2xnf C;

20
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SRV ENGINEERING COLLEGE B.E (ELECTRONICS & COMMUNICATION ENGINEERING)
Ci=?

output coupling capacitor is given by ,
Xco=(Re IIRL) / 10
XCO = 1/ 27!3f Co

Co=?

By-pass capacitor is given by, Xce = Rg /10
XCE =1/ 2xnf CE
CE =?

THEORY:

LC oscillator consisting of a tank circuit for generating sine wave of required
frequency. Rectifying Barkhausen criteria Ap for a circuit containing reactance Ap must
be positive and greater than or equal to unity.

PROCEDURE :
1. The circuit connection is made as per the circuit
diagram.
2. Switch on the power supply and observe the output
on the CRO(sine wave ).
3. Note down the practical frequency and compare it

with the theoretical frequency.
THEORETICAL FREQUENCY FOR HARTLEY OSCILLATOR:

fo= 1/ 2T (L1+L2).C

THEORETICAL FREQUENCY FOR COLPITT OSCILLATOR:
fc = 1/2nV(C1 + C2) / LC1C2

PRACTICAL :
Observed Values:
Time Period =
Frequency =

RESULT :
Thus the LC oscillator is designed for the given frequency and the output response
is verified.

Theoritical Practical

Frequency Hartley | Colpitt | Hartley Colpitt
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EX.NO:
DATE :

APPARATUS REQUIRED:

B.E (ELECTRONICS & COMMUNICATION ENGINEERING)

CLASS “C” SINGLE TUNED AMPLIFIER

To study the operation of class ¢ tuned amplifier.

S.NO ITEM RANGE QTY
1 TRANSISTOR BC 107 1
2 RESISTOR 4.2KQ, 500Q, 197KQ, 2.2KQ, 1
3 CAPACITOR 0.1uf 2
0.001pf, 100pf 1
4 CRO - 1
5 RPS (0-30) V 1
6 FUNCTION - 1
GENERATOR
+Vee =10V
CIRCUIT DIAGRAM:
10pF
10KQ § a
47KQ§ SE
4TuF C
— ) + 57 > BC107 —— -ElOOKQ
\l:  — CRO
E
Vin=1V @LZOKQ §2.2kg 3 L
F=1KHz 9OuF
22
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MODEL GRAPH:
<

AnAdb)

freq(Hz)

THEORY:

The amplifier is said to be class c amplifier if the Q Point and the input signal are selected such
that the output signal is obtained for less than a half cycle, for a full input cycle Due to such a
selection of the Q point, transistor remains active for less than a half cycle .Hence only that much
Part is reproduced at the output for remaining cycle of the input cycle the transistor remains cut
off and no signal is produced at the output .the total
Angle during which current flows is less than 180" This angle is called the conduction angle, Qc

PROCEDURE:

1.The connections are given as per the circuit diagram.

2. Connect the CRO in the output and trace the waveform.

3.calculate the practical frequency and compare with the
theoretical Frequency

4.plot the waveform obtained and calculate the bandwidth

RESULT:
Thus a class ¢ single tuned amplifier was designed and its bandwidth is Calculated.
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SRV ENGINEERING COLLEGE B.E (ELECTRONICS & COMMUNICATION ENGINEERING)

EX.NO: INTEGRATOR
DATE:
AlIM:

To study the output waveform of integrator.

APPARATUS REQUIRED:
APPARATUS NAME RANGE QUANTITY

AUDIO OSCILLATOR
CRO

RESISTORS 1K,10K
CAPACITOR 0.1pF
OP-AMP IC741
BREADBOARD
RPS

L

THEORY:

A simple low pas RC circuit can also work as an integrator when time constant is very
large. This requires very large values of R and C.The components R and C cannot be made
infinitely large because of practical limitations. However in the op-amp integrator by MILLER’s
theorem, the effective input capacitance becomes C; (1-A,), where A, is the gain of the op-amp.
The gain A, is the infinite for an ideal op-amp, so the effective time constant of the opamp
integrator becomes very large which results perfect integration.

PROCEDURE:

1.Connections are given as per the circuit diagram.

2.The resistance Reomp is also connected to the (+) input terminal
to minimize the effect of the input bias circuit.

3.1t is noted that the gain of the integrator decreases with
increasing frequency.

4.Thus the integrator circuit does not have any high frequency
problem.

CIRCUIT DIAGRAM:

24
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SRV ENGINEERING COLLEGE B.E (ELECTRONICS & COMMUNICATION ENGINEERING)

R1
- m - .
| e
R1=1K;
Cl1=1UF
MODEL GRAPH:
Vi
A
t (msec)
A
Vo t(i"ﬁocu) >

RESULT:- Thus the integrator using op-amp is studied.
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SRV ENGINEERING COLLEGE B.E (ELECTRONICS & COMMUNICATION ENGINEERING)

EX.NO: CLIPPER & CLAMPER CIRCUITS
DATE:

AIM : To observe the clipping waveform in different clipping
configurations.

APPARATUS REQUIRED :

S.NO ITEM RANGE QTY
1 DIODE IN4001 1
2 RESISTOR 1KQ 1
10 KQ 1
3 CAPACITOR 0.1pF 1
4 FUNCTION GENERATOR (0-1) MHz 1
5 CRO - 1

CLIPPER CIRCUIT DIAGRAM :

1KOHM
"%

IN4001

Vout

1K
L oV T ‘

1KOHM
\ /\/\ n

Vout

1K PR

2V
5V _|_
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Connections are given as per the circuit .

. Set input signal voltage (5v,1kHz ) using function generator.

Observe the output waveform using CRO.

. Sketch the observed waveform on the graph sheet.

(b) CLAMPING CIRCUITS

Procedure :
1.
2
3.
4
Aim:

To study the clamping circuits
(a). Positive clamper circuit (b) Negative clamper circuit

APPARATUS REQUIRED :

S.NO ITEM RANGE QTY
1 DIODE IN4001 1
2 RESISTOR 1KQ 1
10 KQ 1
3 CAPACITOR 0.1pF 1
4 FUNCTION GENERATOR (0-1) MHz 1
5 CRO - 1
DESIGN :
Given f=1kHz

T=1/f=1x10"°Sec RC

Assuming, C = 0.1pF

R =10 KQ

Circuit Diagram :

/P C@ IN4001 \| /10> olb Vo

Positive clamper
C :0.1t,l|f

II A

A 4
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Negative clamper

C =O.l|i1|f
I

/P C@ IN4001 _/N\_10K> o/p'Vo

Procedure :
1.Connections are given as per the circuit .
2. Set input signal voltage (5v,1kHz ) using function generator.
3. Observe the output waveform using CRO.
4. Sketch the observed waveform on the graph sheet.

Result :
Thus the waveforms are observed and traced for clipper and clamper circuits .
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EX.NO: MONOSTABLE MULTI VIBRATOR
DATE :

AlM:
To Design the monostable multivibrator and plot the waveform.

APPARATUS REQUIRED:

S.NO ITEM RANGE Q.TY

1 IC NE555 1

2 RESISTOR 9KQ 1

3 CAPACITOR 0.01pF 1
0.1uF 1

4 RPS (0-30) V 1

5 CRO - 1

THEORY:

A monostable multivibrator has one stable state and a quasistable state. When it is
triggered by an external agency it switches from the stable state to quasistable state and returns
back to stable state. The time during which it states in quasistable state is determined from the
time constant RC. When it is triggered by a continuous pulse it generates a square wave.
Monostable multi vibrator can be realized by a pair of regeneratively coupled active devices,
resistance devices and op-amps.

DESIGN :
Given Vec =12V ; Ve =-2V; Ic =2 MA; Vcgiay = 0.2V ; hgg = 200 ;

f=1kHz.

Rc = Vee— Veggay / 1c=12-0.2/2x10 % =5, 9 KQ

Iz 2(Min) = Iz / hee =2mMA /200 = 10 pA

Select Ig 2> g 1(min) (say 25 pA)

Then R = Vee— Veeeay / 182=12-0.7/25x 10 ° = 452 KQ

T=0.69RC
1x10°=0.69x452x10 °C
C=32nF

Ve1= Ve R1/R1+R2 + Vcgsay R2/R1+R2
Since Q1 is off state, VB less than equal to 0.
Then Vgg R1/R1+R2 = Vg R2/R1+R2

Vee R1 = VcEgsar R2
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2R1=0.2R2

Assume R1 =10 KQ. Then R2 =100 KQ
C1 = 25pF( Commutative capacitor )
procedure :
1. Connect the circuit as per circuit diagram.
2. Switch on the regulated power supply and observe the output waveform at
the collector of Q1 and Q2 and plot it.
3. Trigger the monostable multivibrator with a pulse and observe the change in
waveform.
4. Plot the waveform and observe the changes before and after triggering the input to the
circuit.
CIRCUIT DIAGRAM :

+ Ve =+12v
O
5.9K 452k é 5.9k

Vol
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PROCEDURE:

The connections are made as per the diagram. The value of R is chosen as 9kQ. The DCB
is set to the designed value. The power supply is switched on and set to +5V.
The output of the pulse generator is set to the desired frequency. Here the frequency of
triggering should be greater than width of ON period (i.e.) T >W. The output is observed using
CRO and the result is compared with the theoretical value. The experiment can be repeated for
different values of C and the results are tabulated.

OBSERVATION

C (uf) Theoritical(T=1.095 RC(ms))) Practical T(ms)

RESULT: Thus the monostable multivibrator is designed and its output waveform is traced.
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EX.NO: ASTABLE MULTIVIBRATOR

DATE:
AlM :

To design a astable multivibrator and study the waveform.
APPARATUS REQUIRED :

S.NO ITEM RANGE Q.TY

1 TRANSISTOR BC107 2

2 RESISTOR 980K 2
4.9KQ 2

3 CAPACITOR 0.74nF 2

4 RPS (0-30) V 1

5 CRO - 1

THEORY :

Astable multivibrator has no stable state, but has two quasi — stable states. The circuit oscillates
between the states (Q1 ON, Q2 OFF) and (Q2 ON, Q! OFF). The output at the collector of each
transistor is a square wave. Therefore this circuit is applied as a square wave generator. Refer to
the fig each transistor has a bias resistance RB and each base is capacitor coupled to the collector
of other transistor. When Q1 is ON and Q2 is OFF, C1 is charged to ( V¢ — Vge1) positive on the
right side. For Q2 ON and Q! OFF, C2 is charged to (V.. — Vge2) positive on the left side.

CIRCUIT DIAGRAM : + Vce = +10v
O
4.9KQ 980KQ2 980KQ§ § 4.9KQ
0.74nF 0.74nF
I I
i — |
C
B B
Vol BC107 Vo2
E F
A 4

T—32
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Design
GivenVec =10V ; Ic=2mA; hgg=200;f=1kHz

R

ShFE Rc

B.E (ELECTRONICS & COMMUNICATION ENGINEERING)

RC = Vcc— VCZ(sat) / IC =10-0.2/2x 10 - =4, 9 KQ
R <200 x 4.9 x 10° = 980 KQ

T=138RC
1x10°=1.38x980x 10° x C
C=0.74 nF
Waveforms :
Vo
a1 ON | o1 OFF ' I
02 OFF | Q1 0N | I
Ybe | |
ver sat| T T Ve
~
T1 |T2 T3 | Tims)
|
v | |
— ¥YCC
| { | |
T.VCC |ﬁ' |
Yc2
l"-l"c:e ) h
sat n 12 13 Tims)
¥be
sat \yﬁh‘\ \_\__h\
Ye2 T
T(ms]
I | |
I | :
. I | [
-Veo ' ! |
d Voo Lﬁ I/i |
Vel |
|
Ve |
sat T T2 13 T(ms)
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PROCEDURE :
1. The connections are given as per the circuit diagram.
2. Switch on the power supply.
3. Observe the waveform both at bases andcollectors of Q1 and Q2.
4. Connect the CRO in the output of Q1 and Q2 and trace the square waveform.

RESULT :

Thus the square wave forms are generated using astable multivibrator.
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EX.NO: BISTABLE MUITIVIBRATOR
DATE:

AlM:
To design a bistable multivibrator and study the output waveform.

Apparatus Required:

S.NO ITEM RANGE QTY
1 TRANSISTOR BC 107 1
2 RESISTOR 4.7KQ 2
22KQ 2
3 CAPACITOR 0.022pf 2
10pf 2
100Pf 2
4 CRO - 1
5 RPS (0-30) V 1
6 FUNCTION - 1
GENERATOR
THEORY:

The bistable multivibrator is a switching circuit with a two stable state either Q1 is on
and Q2 is off (or)Q2 is on and QL1 is off. The circuit is completely symmetrical. load resistors RC;
and RC; all equal and potential
Divider (R1,R2)and (R;" and’R; ') from identical bias Network at the transistor bases. Each
transistor is biased from the collector of the other
Device when either transistor is ON and the other transistor is biased OFF.ClandC2 operate as
speed up capacitors or memory capacitors.

Design :
Given Vcc =12V ; Vg = -12v; Ic = 2mA; Vcay = 0.2 V
VBE(sat) = 0.7V
Assume Q1 is cut-off Vcl = VCC(+12V)
Q2 is in saturation (ON) Vc2 = Vc(sat) (0.2 V)
Using superposition principle,
VB1=VBB[R1/R1+R2]+Vc2[R2/R1+R2]<<0.7
Let us consider VB1 = -1V
Then -1=[-12R1/R1+R2]+[0.2R2/R1+R2]
Assume R1 = 10KQ such that it ensures a loop gain in excess of unity during the transition

between states. The inequality
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R1 < hfe Rc
R2 =91.67 KQ
Test for conditions : Q1 = cut-off (Vcl =12V)
Q2 = Saturation / (ON) (VC2 =0.2V)
Minimum base current, IB (min) must be less than the base current (IB) i.e.,
Ig (Min) < g
Calculate hg from multimeter (say = 200)
Ig2(min) =l / hee
lo =1c—13
lo =(2-0.12)mA =1.88 mA
Is 2(min) = 1.88mA / 200 = 9.4 pA
Igo=11-1
Ig2 =(0.71-0.14 )mA = 0.57 mA
Since Ig2 > Ig2(min) ,Q2 is ON
C1 = 25 pF ( Commutative capacitor )
Ilc =Vce—- Ve / Re
Rc = Vec—-Ve/ 1c=12-0.2/2x10 ° =59 KQ
I3=Vec, -V /R1+R2=0.2+12/(10+91.6 )K=0.12mA
I, = Vc1-Vege/Rc+R1 =12-0.7/(59+10) K=0.71ImA
l,=Vge-Ves /R, =0.7+12/91.6K =0.14 mA
Procedure :
1. Connect the cir cuit as per circuit diagram.
2. Switch on the regulated power supply and observe the output waveform at the
collector of Q1 and Q2.
3. Sketch the waveform.
4. Apply a threshold voltage and observe the change of states of Q1 and Q2.

o

Sketch the waveform.
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CIRCUIT DIAGRAM :

B.E (ELECTRONICS & COMMUNICATION ENGINEERING)

+Vcc=+12V

5.9KQ éE
1—>

10 KQ

C
CRO BClO7<;j;:j
10

éz 5.9KQ
«—3

10KQ
_MA T
50pF

I

10uF

)

IGGER |

OBSERVATION

TRIGGER IP

VOLTAGE Time Period Frequency

Amplitude

VC1

Ve2

RESULT:

Thus the bistable multivibrator is designed and the square waveforms are generated at the

output.
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SIMULATION LAB

GUIDELINES FOR DESIGNING CIRCUITS IN MULTISIM

e Same procedure is for MULTISIM also only slight variations to choose components and
project title. comparing with ORCAD ,MULTISIM is user friendly software to design
circuits.

Step 1 : Open MULTISIM Software

karthi
home
F44G44444 ni.com/multisim

NI Multisim™ 11.0

Multisim Full Edition
Version 11.0.1

NATIONAL
INST! ENT.

DEERSR LRV BRRAQ| PAEES-HE B W%« k- [Cnus—___v|?| [0 [am
re A PR B ~m oK F % |

DB’”HEI‘TE
©-[2) Designl
L.[E") Design1

Hierarchy [Visbity ] projectvien] (| &1t
[Description Box 2l

Dl [ -8 -FlEaEw A EE e |

) Design1 |

|

Multisim - 31 December 2014, 6.34.40 PM

[Spreadshieet View|- |x |

Step 3: Choose File menu ->new->Design
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B[ File Edit View Place MCU Simulate Trapsfer Tools Reports Options Window Help IR
(T O ‘ ; V2] (o9 =
& Open.. k0 -
— @ Open Samples...
e |
! Close All &
[ Save Ctrl+S -
E  Savehs.. Eé‘?
(D Saveall
z =
Projects and Packing » -
& print... Ctri+P -
[& Print Preview ]
Print Options » -
Recent Designs » -
Recent Projects » =
E File Information  Ctrl+Alt+ E}"
i Exit i::
i CLllniiiiiiiiiiiiiiiiiioin Ll CLlLiIIiliiiiiiiiiiiiiiiiiiiiiiiiiiin E
B Design1 | |

Multisim - 31 December 2014, 6.34.40 PM

Create a new document _ . ]

Steﬁ 4 : choose deign name in left side of Design toolbox,
B File Edit View Place MCU Simulate Trapsfer Tools Reports Options Window Help =Bl
DESRER 2RV BRRAQ PAEES-E B Ui @ b-[—nuewm—___v?| [ [am)

te A PR B ~m oK F% |

pume WECE\E*E@GM

ierarchy [ty [ praectwen] (| €10t

Design Toolbox EEN g = g T ;
Dewo ||l o o

& Design2 ol e S S L %
L) besign2 HEeoF o F -

: =

& ]

: =

B E

' El

i}

a

>

3

) Design1 [ BF) Design2

|

x
j Multisim - 31 December 2014, 6.34.40 PM
:
2
2
|
Results | Simulation

Step 5 : to select component, choose place->component
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File Edit View| place MCU Simulate Transfer Tools Reports Options Window Help =181
SR e RE]  Component W E@ - B @I @ O [—inUselii— 2] T
+ a3 % 1+ 4 Junction Ctrl+)

T Wik Ctrle Shift+W b w5z

|Design Toolbox I Bus S| e pw——— T = | EEESEIEREE! 5 T o

. Connectors >
Dl e 3 Je=
Designl New Hierarchical Block... B
'@ f’?"‘ %4 Hierarchical Block from File... CtrieH B
: @7 g’ﬁig - Replace by Hierarchical Block...  Ctrl+Shift+H -
New Subcircuit... CtrieB boed
Replace by Subcircuit... Ctrl+Shift+B =
Multi-Page... -
Bus Vector Connect... -
[ Comment %
oy [vban ] A Tt =
=" Goghas

Descipton Box 5

e TitleBlock... a

o] : |
il [ &
Design1 [ ) Design2 | Kid}

x|

_’] Multisim - 31 December 2014, 6.34.40 PM

z

o

2

5

g

B

@ Results |Smulation

Place Component [ITTrre

STEP 6 : To select particular component click family->component->see preview in “symbol”

Ll Design1 - Multisim - [Design1] - o IEd
File Edit View Place MCU Simulate Transfer Tools Reports Options Window Help =1
DESRER I DRV BQRQQQ] PAEESLHE- B iie o b-[—nueu—___v|?| [0

+ e gt 4 1 B 88 [ Copy (CO) e 5 M| F | %w J'|

(]
-
EE|
-]
=i
b
Lo
il =
Clamme Ja ) Aot =
[ stanAL_CURRENT_SOURY VDD b -
[B contrOLLED_vOLTAGE | | VEE g
Hierarchy | Visbility | Project View e D curran | | 155 fiw
g TEE conTROL_FUNCTION B =
|Description Box <] A || EoJ orrra_sources Model manufacturer/ID: ’?
C =
<]
2 T utisim - 31 Decembe
o] Hyperink:
i < — > ]
T =
B Components: 10 Searching: 4
@ Results [ Smulation
Copy the selection and put it on the Clipboard FRTTTT
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Step 7 : after selecting component ( ex V¢c), place part in PCB layout design,

BN File Edit View Place MCU Simulate Transfer Tools Reports Options Window Help =&
DESRER I B2RVE BRRAQ PAEES-E B D @ b-[—nuews—___ 2| (oo [

T d A RE oo K% T

b nlm 6= o @h|

Design Toolbox e

D2wdan
52 Design
! Design1

E ign2 ol elee i Belieiit B e
) Desig2 ]

Hierarchy [Visbity ] projectvien ] || €10

[T [-% - (6 Lo H o A RS |

ER) Design1]| ) Designz ]

Multisim - 01 January 2015, 10.39.41 AM

c 3

prasshestvien|- s
i
§

|FCRCrTE |

Step 8 : To select BJT transistor, choose “Groups”->click “BJT _NPN” in family->choose model
in “component” and confirm it in “symbol” preview

™ Design2 - Multisim - [Design2 *] - oIl
File Edit View Place MCU Simulate Transfer Tools Reports Options Window Help =181
DESRER LRV BRAQQ| PAEES - B¥ii%« b-[—nues—___v|?| [ [am

re A PR B =me K% |

& 87 aaEmaaAELEHE |

A
v
x
j Multisim - 01 January 20
z
3
>
B
=
2 Components: 227 Searching: £
E‘ Results | Simulation

[T
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Step 9 : after selecting Vcc and BJT place it in design,

File Edit View Place MCU Simulate Transfer Tools Reports Options Window Help =18l
DESWER I 2RVe BRRAQ PAEES-E B D @ b-[—nuew—___ 2| [ [a)

red AP RE oo K% T

Degtoser =i |
Do)l

Hererchy [Vibity ] Proctven ] || - |
= —

[R]85 o Hw AEEH e |

C [ Eosiont] B esignz+| |

Multisim - 01 January 2015, 10.39.41 AM

Resuts | Simulation
FITETT |
Step 10 : connect two components by just click “terminals” and drag line
Fl Design - Multisim - [Design1 *] -a
File Edit View Place MCU Simulate Transfer Tools Reports Options Window Help —|8]x|
DEFRER LRV BRAAQ| PAEES-E B ¥ ™ @ b-[—nes— |2 e

P KRB B ~mo K%

> nm e 5= o &
oeea | =
5[ Designl : |
[P Design1 A =
; =
B b
ol
! =
-} -
: E
Herarchy [Visbity ] projectview ] || © s
Descripton Borx =1 || B
: -
.° <
il R s T B B B R Bl L
v | B Designi | b
ﬂ Multisim - 01 January 2015, 1.41.05 PM
3
=
=
2
8
8
,% Results | Simulation
TR
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STEP 11 : example for “class “B” Push pull amplifier circuit,

N File Edit View Place MCU Simulate Transfer Tools Reports Options Window Help =T
DEEEER+ 2RV BRQAS SHAEES-E- B amn- Lo 2] COED

ced A REB GG oo K[| % T

> ume Vz[fz‘z@@;&”

DesignToolbox  -|x| C T S S N O S S S S S =] 0
] b&@d A1 Class B Push-Pull Amplifier =
fignt o St e i ]
Designl of e Crut ing Wikt stnarents. =]
lssBPushPullAmp B T ——
ClassBPushPullAmp p— =
ClassB | p-Descripti i I~ — J_v. =
= ok e =
| | ) L I =
1L r e
c r he
o - 1 =
| | | <. - 2
< e > e &
Hierarchy [Visbilty [ project view | | [ = it Vo e
5 Wriaoce e al Vims): -
[DesciiptionBox <« ||| | = @ i o ’
T — | -~ 1L i E
Class B Push-Pry, (| | OF i e B
I(de): |
Yooy
(Choose Simulate/Run to vic v %5' = &
< > M |

< I > ) Design1 | BF) ClassBPushPultamp |

Multisim - 01 January 2015, 10.46.53 AM

Spessheevies |- ||
1
]

| P |

Steﬂ 12. After desiﬁning circuit, To simulate circuit click “Run” in Simulate

BN File Edit View Place MCU|[ Simulate Transfer Tools Reports Options Window Help =l
DEsLsR s be M @S - E Be o %< n- e 2] 0
F6

ok B R

}WIO%EEE@Q

» |
DeignToobox -1 -~ S R Y B 2 =
Interacti ion Settings o
= T -
beuddn Mixed-Mode Simulation Settings  jamiplifier =
iign1 _— E’ﬂ
Design1 Analyses » z
ssBPushPullAmp =
Postprocessor -
e D on Error Log/Audit Trail L:] ] J_ -
¥ e i S v
Load Simulation Settings... | I =av =
Save Simulation Settings... 3 | u
- f I =
Auto Fault Option.. " -
Dynamic Probe Properties Filaoree |
< — =
T | Reverse Probe Direction "
ierarcy [Vibity | Proectven] || — o i Gy s
s Clear Data Wiiance o0 [ose Vms): 249V »
e . e .
e Use Tolerances J L. LBom I
Class B Push—Pu. G — St A =
L] I(dc): -85.8 nA. s
5 Freq.: 1.00 kHz
(Choose Sinmlate/Run to vic v ?’n £
< >
< I > ) Design1 | BF) ClassBPushPultamp |
(x| =
Si[ Muttisim - 01 January 2015, 104653 AM
3
i Results | Simulation
e B | ClassBPushPullAmp: ing... Tran: 1.061 s WRRCERR
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Step 13 : To see output, click in “CRO” to see output ,

& ClassBPushPullAmp - Multisim - [ClassBP: lIAmp] - o IEE
[P Fle Edit View Place MCU Simulate Transfer Tools Reports Options Window Help =181x]
DEEPSR I BEVe BRQAQ PAEES-H- BWi= «v-Cnues—___ v|? EIo
L (1
lTnlo‘?E[,'ziE»E\méM r n—
Design Toolbox =] s 3
= - .
L@ @d Al Class B Push-Pull Amplifier =
fignt [T — I
Design Prropbei it =
|ssBPushPullAmp || oo cackonan mstnment o vew -
ClassBPushPullAmp mpt
ClassB | p-Descripti i Dtstortion of s circut. =
| 2 =
c1 a .
11 |- -
c r L
e b =
| | Yoo =
< > oL > Lass
Hierarchy [Visbiity ] Project View ] ([ = it Tme Chamel A Chamel 8 E:D
_— N Wiance 100 el ; «B 147.981ms  -473.653mV  -88.509mV »
Description Box Y JE | 2 €3] 147.081ms  473.653mv  -88.509mV "
— - N):‘V: ﬁ T2T1 0.000s 0.000V 0.000V [
Class B Push-Pvz || E - 23 e Crammel Chamels ¥
) ) i % scdle: [200usPv | scales [2 vDiv | scale: |2 vioiv : Z
Ch°°( l:“sme/&" ‘°‘;“ il | x pos. o)z [0 | ¥ pos.ow: [0 | ¥ pos.om): [06 o [v]liE
= | [v7r]add][ea|[am] [ac][0]pc] @ |[ac][o[bc][-] ® [Snde][Normal[Auto]iNone],
< > ) Design1 ] ) ClassBPushPullAmp =
ﬂ Multisim - 01 January 2015, 10.46.53 AM
H
>
5
2
2
g Results | Simulation

ClassBPushPullAmp: Simulating... Tran: 0.149 s TRTTRT

Step 14 : for example netlist for class “B” push pull amplifier look likes

DEwPSR BBV BQRQQ EioMter: W [Cmuem— V]2 0
ow o K T B ] Gy B e g g ComponentDetail Report
i o S G S
Cross Reference Report —
Design Toolbox e o —— T T T 7 : =
= T "

D& Wd A1 Class B Push-Pull Amplifier =
lign1 vy
Design frer it =
IssBPushPullAmp i R e =
ClassBPushPullAmp eyt
— = = 1 =

[ T —y— 280 v ﬂ
o P u
11 I -
c r b
e hsor L -
| | Yiioee - =
ros =
& T V:353 @
p - -y o Vi 340 :
DESSiiption Box % ke w Vido): 114 mV. »
e ||| O i . ke L
Class B P‘lsll—PlJi L b s S ey =
= Ide): 1.4 uA [
Freq.: 1.00 kHz
Choose Sinmlate/Run to vic v %m“ = &
< >IN —
< I > M) Design1 | ) ClassBPushPullAmp
j, Multisim - 01 January 2015, 10.46.53 AM
3
>
=
=
E
% Results | Simulation
Netlist Report Cl p: Tran: 0513 s BICTITE
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Step 15 : You can run circuit by design ‘NETLIST’ in report option,to see netlist click “reports”-
netlist

igimmmmmmmaauuununue===o=e
9
5

s
5
H N K RERHEORMAKRNDADEORNSDNNNMNN - &

[BISR[B[R[B]R[R[B[E[a[S[a[a[s[B][R[=[E[e[e]~]a]a]s[u]N]~

tput
lOutput ClassBPushPullAmp R3
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GUIDELINES FOR DESIGNING CIRCUITS IN PSPICE

Step 1 : Open ORCAD PSPICE Software

= OrCAD Capture - [Session Log] - =
ois|a| =] Lisls| =) = BS|afe] vij)vle|wjs=] 5] 5] el
-t 2 T -+ -5 v BT B 9 M0 W02 i 7] OO DO s, D BT TS TR ) T TR TR O O OO 0 PN TR ORI

Demo
Version

Step 2: ORCAD main window

o OrCAD Capture - [Session Log] - o IEE
[} File View Edit Options Window Help [=]=]x
olsal & s 2= &lelsle] vl [ o] ] [=]]
IR N X YR TR T O AN JERI TS TR TR XA YRS T A - KA i T AN RS - DR R - KO - DAY - Xy DY T T’ Ck: TR - T T KA KR R T T |
! x
v
S >
[Ready [Session Log
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Step 3: Choose File menu ->new->project

[Fie] View Edt Options Window Help )
o [New > | Project. Rrlalal@] vily|s ] & 2|
) 2= Al KRR TR R RS NS IS B BN N Y Y. BNy TR XENY: By SRRy TR ENI RN R TR B T
M s Ctres Library =
e VHDL File [
Text File
Print Preview...
Print... Ctrl+P
Print Setup...
Import Design...
Export Design...
1 Design1.opj
2 diff amp.opj
3 differential amplifier valavan.opj
4 cmos valavan.opj
Bt
v
< >
[Create new project. [Session Log
Step 4 : choose project name
OrCAD Capture - [Session Log] - o IEH
[B File View Edit Options Window Help [=1E]x]
B | — ) o [ B e o ES E P B e |
[ 2 8 & 56 T 8 9 M MR B W B W B A A B B A B KA B R W A R B BB
~
]
x
v
< >

Ready [Session Log
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Step 5 : select project using Analog or mixed A/D

OICAD Capture - [Session Log] - 9ISl
[ File View Edit Options Window Help

ISEE]

T TR e L T = [ [ 0 0 ko o o E B e B

I RO AR SRR R R T A TR TS TS JERCARS 7RIS < EAICS T EAC - KA (RO T ANCIES RS | ERC I Ky KRy - XA KRF RN SRR KR TR TR IR IR KRRE <RI, TR T
T
n

| b |

v

< >

[Ready [SessionLog

STEP 6 : Choose create blank project

OrCAD Capture - [Session Log] - oA

[B File View Edit Options Window Help [=1&]x]

TR T —— = ([ 0 o o o E T e e |

I R R R R T A A T T [ RIS TR 7 KNI ¥ KRS T KN R (R 1K T Y. Y K R - Iy Y - Ry Ry K DAY D s ISk < K ERE T
S
u
v

<N >

[Ready [Session Log
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Step 7 : ORCAD capture PCB Layout pin diagram opens

X

File Edit View Place Macro Accessories Options Window Help

ols(a] 8] s@lel ole T =l slelalgl vlslslw]E] k] e
T ¥ T T E) T T T

]
L]
]

EINE I EE ]

|[=lololol<l/ %2 2] e el

[Ready [F:\COLLEG WORKS\Acz [Scale=100% X=8.50 Y=2.50

Step 8 : choose place->part-to choose components

File Edit View 10 Accessories Options Window Help [=]=]x]
I CTRETE s | ] @lelala] vl:1v|@
. Wire shiftsW T 5 T —
Bus Shift+B 55y
Junction Shift+) =2
Bus Entry Shift+E L
! Net Alias... Shift+N %
Power... Shift+F A
Ground... Shift+G ]
Off-Page Connector... A
| Hierarchical Block.. E_'z
Hierarchical Port... =l
Hierarchical Pin... E
No Connect Shift+X Jisd
(2
Title Block... ol
Bookmark... ™
Tert.. ShifteT i
Line -
i Rectangle %
Ellipse =
Arc S
Polyline ShiftsY Y
Picture... =
L] _'l_‘

[Place a part. [0tems selected [Scale=100% X=0.70 Y=0.00
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Step 9 : choose “Add library” to add component library files

] OrCAD Capture - [/ - (SCHEMATIC1 : PAGET)] - o IES
File Edit View Place Macro Accessories Options Window Help |HER|

S TR N T T T — Y =Y N T W S A [ e
L] 1 L3 i £ 2 I £

1]

[=lololals]s [1al2le @]l +]2 k]~ 5]~

H Add Library...

Ly o

[Ready [0tems selected [Scale=100% X=140 Y=0.00

Step 10 : Add all files to main memory by selecting all

OrCAD Capture - [/ - (SCHEMATICT : PAGE1)] - oKl
File Edit View Place Macro Accessories Options Window Help HEE|

nlelel 8 sl sl &l sleee vHys 5] m 2|
B 1 3 1 El 1 1

1]

[=lvlolals]/ [X]a]2]e ]~ +] 2]~ o]~

L Place Part

| mm:[ij [ R s =
Name ’ Date modified
[[)abm.olb 08-04-1999 10:20 ...
[[)analog.olb 27-04-199903:39 ...
[[Janalog_p.olb 25-11-1998 04:11 ...
[ breakout.olb 27-04-1999 03:39 ...

[ eval.olb 11-12-1998 04:48...

< I >
N Hename: [ Open |

Fies of type: [Capture Library(" o) | Cancel |
™ Open as read-only

Ly o

[Ready [0tems selected [Scale=100% X=3.10 Y=0.10
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File Edit View Place Macro Accessories Options Window Help

B.E (ELECTRONICS & COMMUNICATION ENGINEERING)
STEP 11 : Choose “category “from Library and select “ part list” for to choose different elements

OrCAD Capture - [/ - (SCHEMATIC1 : PAGE1)]

- a

I

e =2 T T e e = 3 [N Ee [ e e

flﬂilif_l\

Place Part

Part:

Part List:

2N1595/EVAL
2N5444/EVAL
541528/EVAL
555D /EVAL
T400/EVAL
7401/EVAL
TA02/EVAL
7403/EVAL
7404/EVAL
F4MR/FAB1

~

0K

Cancel

Add Library

Remove Library

Part Search..

Help

Qi

Packaging
Paits perPkg 1

Type:

A - |

Step 12 : for example to choose capacitor, select “ Analog” from library and click “C” in part list.

You can see preview of component in left side to confirm it.

File Edit View Place Macro Accessories Options Window Help

olz|al 8] &|m(el ol T - Blaalg] vv @
0 T T T s T

OrCAD Capture - [/ - (SCHEMATIC1 : PAGE1)]

fl-_“_lzl.?_l\

o B
1=

Place Part

GPOLY
H

Libraries:

ANALOG_P
BREAKOUT
Design Cache

SOURCE
SOURCSTM
SPECIAL

Graphic
i m—

B GB_“" }7
o l_z] 1

Type: Homageneous ]
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OrCAD Capture - [/ - (SCHEMATICT : PAGE1)] - 5 IEl
File Edit View Place Macro Accessories Options Window Help BER

TR R T T — Y N e W = A Ee ﬂi]g”
T T T T T T B I

Step 14 : Right click in component and -> edit ->display properties-> change value

m OrCAD Capture - [/ - (SCHEMATICT : PAGE1)] - a
File Edit View Place Macro Accessories Options Window Help [=]=]x]
S T I S e T e - =V Fo = e 2 oA e B E B e A |

P—— £ I : ¥ 1 2 1

LTl

[=lvlolol] s [%|412] e |mlssl=2l |+ B =] 6 =]

%
Pdeg=—

i | o

[ [Titem selected [Scale=200% X=4.10 Y=1.60
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Step 15: to search particular component ,select “part search”->type name in “part name”

OrCAD Capture - [/ - (SCHEMATIC1 : PAGE1)] - g
Bl File Edit View Place Macro Accessories Options Window Help [=[&]x]
olelal s sple| ofelT 1 slalals] vlulvalm(=] 5] =] 9
s I 3 I E) 1 z I —]
b Place Part
Part:
jeoct Part Search f
Part Lig
1 Part Name: .
e Cancel
Help
b
Library Path:
C:\Program Files\DICAD_Demo\Capture\Lib Browse
h T ]
’ Type: Homogeneous

Step 16 : After selecting component ,place it in layout design,

OrCAD Capture - [/ - (SCHEMATICT : PAGE1)] -a
BJ File Edit View Place Macro Accessories Options Window Help i [=1=0]
o T A e e T — [ T Y e A T B R T A
s I < T E T T T —
c1 i
e4ibs
in D—y“iﬂ—a

[Z] 0 |43l | + | | 2] & o]

A

|l=lvlololx]s %]

[ [0items selected [Scale=100% X=8.30 V=1.70

Step 17 : connecting two components using “wire” by selecting wire in parts,
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1
o
H
L

O1CAD Capluie - [/ - (SCHEMATIC1 . PAGE1)]
Fd rie tom view Place Macro Accessories Uptions Window Help

N —— e T R ]

o
]
]

o

EEEE N R T E

C1 R1

ik

elulolclsl %]

L | _>IL‘

[ [0itame calactad [Scale—200% ¥-32.50 V-1.60

Step 18 : to construct D TO A converter ,we need resistors and capacitors . after selecting
components and wire connection it look likes,

OICAD Capture - [/ - (SCHEMATIC1 : PAGET)] -
File Edit View Place Macro Accessories Options Window Help [=][=]x]
0o [ =T T e e T C— 1 [ e e e e A B T R R
L] L L 1 ) 1 2 1 —]
BIEy
o
L]
m
iy
1|
R9 R10 Rt /l
T iy W o ALY |
1 fo |
[BiasValue Voitage> 150V 13,00V s
%]
93 8uA —
R12 R13 <P
20k 20k 7,50k Ri5 < R1§ =1
[408.3uA R4 20k 20k —
S k25 0ua 50.0uA ]
<]
16.00V 6,00V 18.00V. ~
N & ke
i o v v =
o= & A O
T 0.0uA —
25.0uh 5
[408.3uA —
P AR E = I
= b =0 o0 =
0 0

Ly o

[ [0items selected |Scale=100% X=8.20 Y=3.50

Step 19 : to select already designed projects, choose file->open->design->browse stored folder.
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After click file->design sources->schematic->pagel to view designed circuits

B.E (ELECTRONICS & COMMUNICATION ENGINEERING)

Y - |

' OrCAD Capture - [differential amplifier valavan] 2
[ File Design Edit View Tools Accessories Options Window Help [ [&]x]
olelal & sm@ ofclf o] alalsla] wiay|elmE| o w2l
Analog or Mixed A/D
£ Fie | B, Hisrarchy |
€0 Design Resources
=] \differential amplifier valavan.dsn
B2 SCHEMATICT
€3 Design Cache
£ Library
£+ Outputs
\differential amplifier valavan-schematicl.net
(2 PSpice Resources
[Ready [Session Log
. WIS . o 6 A8 .
Step 20 : Example to view “Differential amplifier “ circuit,
OrCAD Capture - [/ - (SCHEMATIC1 : PAGE1)] - Il
File Edit View Place Macro Accessories Options Window Help [=]=]x]
i L B Y e = e — - - <N Y B = P T EA R R R A
s L L} I E) 1 I [— |
3 = R—
l g
_pzeen L T
= =0 125
T s ]
1
i
2530 22,300 (B35
< Ri R2 4
500k 500 e
S
=
Q2
s o 2 o ]
M ™ A TEaA o il
St s 101 |
K
£
L] 92304 200V 1 VOFF =0, R4
VOFF=0_ () R v
S " Frea =
pe.196A o
12.00v" 2‘
A
b g .
”0 12\1-;
'8.191A T
H v
)
L« ;l_J
[Ready [0items selected [Scale=100% X=1.20 Y=1.00

Step 21 : Example for “Class “B” Push Pull Amplifier circuit,
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File Edit View Place MCU Simulate Transfer Tools Reports Options Window Help IR
DESWERIBEVE BRRAAQ| PAEBELE-E B @ b-[—nuewm—___v|? T ]

rr A PP BgwEo=mo K| ¥|% 5|

}fl_fl .CECE‘E*E@H@Q|

Design Toolbox N | [ | - T T 1 [ - s i
.| Class B Push-Pull Amplifier =
P — 23
o et g Vet s =
B Doubie CBck 0n an Instrument 1o view ﬁ
e panel.
Use Distortion Arsess o vew e Hamonic -
Detton s cra . . o
| | ‘Select SImutate Analels Distortion Anahls =¥, b
- = I u
" -
e 1r 15
o fvsos 4 -
| Wiiumce =
™ l=—
Hierarchy [ Visbity_ projectview | || = i oy .
m—i v e o g V{ms): 2.43V »
ption Box 21 . 2 Videy: 128 my
g O i . B =
Class B P“Sll-PlE = o 100 1000 Irms): 24.9 mA pe
= Ide): 128 uA. (=4
(Chioose Simiate/Run to vic v $; it &
< > || [
< > ClassBPushPullAmp * |
ﬂ -~ Checking SPICE netlist for ClassBPushPullAmp - 31 December 2014, 6.20.32 PM -——-—-
B SPICE Netlist check Oerror(s), ing
s
k1
H
B
2
@
kN
& el smioun |

Cle P ing... Tran: 0.328 s [EFEFER

Step 22 : To run simulation choose Run option and simulate

B File Edit View Place MCU Simulate Transfer Tools Reports Options Window Help ==1x]
DEERSR +2eYe BRAGQ[ PAEBY-E- B el s« b - —nus-___v? o

R T I

dum o%[ﬁ%é@\%{

Design Toolbox ==l T I I imulation (5 |1 © D o
.| Class B Push-Pull Amplifier -
P — =3
e e g e i =
m :l:rm-lﬂ\-mbm =i
T e—— -
Ston i oot . T =
| | ‘Select SmuaeAraYeis Olstortion Araiess =V =
o o u
it I -
< 1r L
o pasos L -
| L P =
oL e
Hierarchy | Visbiity Project View . e EEB
Bmt—’ i | S 100F z(-m)s). ;:w -
Frz= == | e /ey 128 mY .
5 aF i ¢ L, e e
Class B Push-Pu 3 i 2 o =
B S
I(de): 128 A =
= | %‘:’n Frea.: 1.00 Kz 7
Choose Simmlate/Run
< sl 1 &=
< I > [ER) ClassBPushPullAmp *
i‘ - Checking SPICE netlist for ClassBPushPullAmp - 31 December 2014, 6.20.32 PM ------
3§ | ======= SPICE Netlist check 0 error(s),
s
3
=

Results Simulation

P
g
5
<

ClassBPushPullAmp: Simulating... Tran: 0.328 s | EFREEER

Step 23 : you can see output in CRO by selecting from parts and place it where you have to see
output
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Y Fle Edit View Place MCU Simulate Transfer Tools Reports Options Window Help

B.E (ELECTRONICS & COMMUNICATION ENGINEERING)

Do &R 3 - @ W U ~ | —In Use List — v ?
» n meS=( ¥ %

Design Toolbox e I
Class B Push-Pull Amplifier
Croose Sz o iew e e
e cre g s e
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Forey
e —— L ]
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|Choose Simulate/Run to v v ? | [vrr]iadd](8/a (A | [ac] o |[oc ® [ac]looc ® |Sngle | Normal | Auto [None |¢
< > v
T
< > R ClassBPushPullAmp * <>
]
B Checking SPICE netlist for ClassBPushPullAmp - 31 December 2014, 6.2032 PM ------
3 === SPICE Netlist check completed, 0 error(s), 0 warning(s) =======
>
3
3
%
8
b
]
@ Rests smuation
ClassBPushPullAmp: Simulating... Tran: 0.645 s TERTEER
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CIRCUIT DIAGRAM:

vee
5V Transformer
J
R1 b2 b C2
1kQ 3ImH 31mH | ==1pF
Ci1
T L Output
1uF L L/‘ U1
Q
R2 2N2219
1kQ J_
? kQ _|_ 1pF
= - -

Ex. no:
Date:
SPICE SIMULATION OF TUNED COLLECTOR OSCILLATOR

Aim:
To simulate a Tuned collector oscillator circuit and to plot the frequency response
characteristics.

Apparatus required :

i)Personal Computer
i) SPICE (PSPICE 9.0 v& above or MULTISIM 10.0 v & above) Software.

Procedure:

i) Draw the circuit diagram after loading components from library.
i) A DC source with 0 V is place as the dummy voltage source to obtain the current waveform.

iii) Wiring and proper net assignment has been made. The circuit is preprocessed. The VI
characteristics may be obtained by performing DC transfer function Analysis. Place the current
waveform marker at the positive terminal of the dummy voltage source (voltage =0 volts).

Iv) For placing waveform markers, select tools instruments set wave form conent current waveform
click on the required net and place the waveform marker.The sweep parameter (voltage) for input
source is set in the Analysis window.

V) The applied voltage is swept from an initial value to final value with the steps provided To get VI
characteristics, the currents corresponding to varying input voltages are noted.
vi) The VI graph is observed in the Waveform Viewer

Result :
Thus the Tuned collector oscillator is simulated successfully.
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Circuit Diagram :

WEIN BRIDGE OSCILLATOR

B.E (ELECTRONICS & COMMUNICATION ENGINEERING)

vee
5v
R5 LRs R7 LR10
§1KQ §1kQ §1KQ§1KQ
C3
.~ C4
€2 R '__“_— .__|| »
| 750nF !
1kQ ul U2 750nF
750nF
otk cireut R3 P P
R1 Tank circui KQ I I
Q| R R |BCLO7BP Ro |BCL07BP o
Cl  T1—VW\~ 1kQ 1kQ utpu
= 1k LG5
750nF $1KQ — 750nF
TWIN T OSCILLATOR:
Filter output
1
p—o)
EER,
Ry r
EE/«_‘
e— _L_ /

I'win-T filter

(a) Oscillator circuit

o

1

(b) Twin-T filter’s frequency response curve
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EXx. no:
Date:
SPICE SIMULATION OF WEIN BRIDGE AND TWIN T OSCILLATOR

Aim:
To simulate a Wein Bridge and Twin T oscillator circuit and to plot the frequency response
characteristics.

Apparatus required :

i)Personal Computer
i) SPICE (PSPICE 9.0 v& above or MULTISIM 10.0 v & above) Software.

Procedure:

i) Draw the circuit diagram after loading components from library.
ii) A DC source with 0 V is place as the dummy voltage source to obtain the current waveform.

1ii) Wiring and proper net assignment has been made. The circuit is preprocessed. The VI
characteristics may be obtained by performing DC transfer function Analysis. Place the current
waveform marker at the positive terminal of the dummy voltage source (voltage =0 volts).

Iv) For placing waveform markers, select tools instruments set wave form conent current waveform
click on the required net and place the waveform marker. The sweep parameter (voltage) for input
source is set in the Analysis window.

V) The applied voltage is swept from an initial value to final value with the steps provided To get VI
characteristics, the currents corresponding to varying input voltages are noted.
vi) The VI graph is observed in the Waveform Viewer

Result :

Thus the Wein Bridge and Twin T oscillator circuit is simulated successfully.
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CIRCUIT DIAGRAM:

B.E (ELECTRONICS & COMMUNICATION ENGINEERING)

DOUBLE TUNED AMPLIFIER

|
1w
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=
L
c3 _ C4 . .
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>
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i e
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EXx. no:
Date:
SPICE SIMULATION OF DOUBLE AND STAGGER TUNED AMPLIFIERS

Aim:
To simulate a Double and Stagger tuned Amplifiers circuit and to plot the frequency response
characteristics.

Apparatus required :

i) Personal Computer
i) SPICE (PSPICE 9.0 v& above or MULTISIM 10.0 v & above) Software.

Procedure:

i) Draw the circuit diagram after loading components from library.
ii) A DC source with 0 V is place as the dummy voltage source to obtain the current waveform.

1ii) Wiring and proper net assignment has been made. The circuit is preprocessed. The VI
characteristics may be obtained by performing DC transfer function Analysis. Place the current
waveform marker at the positive terminal of the dummy voltage source (voltage =0 volts).

Iv) For placing waveform markers, select tools instruments set wave form conent current waveform
click on the required net and place the waveform marker.The sweep parameter (voltage) for input
source is set in the Analysis window.

V) The applied voltage is swept from an initial value to final value with the steps provided To get VI
characteristics, the currents corresponding to varying input voltages are noted.
vi) The VI graph is observed in the Waveform Viewer

Result :

Thus the Double and Stagger tuned Amplifier were simulated successfully.
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Bl STABLE MULTIVIBRATOR

EX. no:
Date:
SPICE SIMULATION OF Bl STABLE MULTIVIBRATOR

Aim:
To simulate a Bistable Multivibrator circuit and to plot the frequency response characteristics.

Apparatus required :

i) Personal Computer
i) SPICE (PSPICE 9.0 v& above or MULTISIM 10.0 v & above) Software.

Procedure:

i) Draw the circuit diagram after loading components from library.
i) A DC source with 0 V is place as the dummy voltage source to obtain the current waveform.

Iii) Wiring and proper net assignment has been made. The circuit is preprocessed. The VI
characteristics may be obtained by performing DC transfer function Analysis. Place the current
waveform marker at the positive terminal of the dummy voltage source (voltage =0 volts).

Iv) For placing waveform markers, select tools instruments set wave form conent current waveform
click on the required net and place the waveform marker.The sweep parameter (voltage) for input
source is set in the Analysis window.

V) The applied voltage is swept from an initial value to final value with the steps provided To get VI
characteristics, the currents corresponding to varying input voltages are noted.

vi) The VI graph is observed in the Waveform Viewer

Result :

Thus the Bistable Multivibrator was simulated successfully.
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SCHMITT TRIGGER

Ex. no:
Date:
SPICE SIMULATION OF SCHMITT TRIGGER

Aim:
To simulate a Schmitt trigger circuit and to plot the frequency response characteristics.

Apparatus required :

i) Personal Computer
i) SPICE (PSPICE 9.0 v& above or MULTISIM 10.0 v & above) Software.

Procedure:

i) Draw the circuit diagram after loading components from library.
i) A DC source with 0 V is place as the dummy voltage source to obtain the current waveform.

1ii) Wiring and proper net assignment has been made. The circuit is preprocessed. The VI
characteristics may be obtained by performing DC transfer function Analysis. Place the current
waveform marker at the positive terminal of the dummy voltage source (voltage =0 volts).

Iv) For placing waveform markers, select tools instruments set wave form conent current waveform
click on the required net and place the waveform marker.The sweep parameter (voltage) for input
source is set in the Analysis window.

V) The applied voltage is swept from an initial value to final value with the steps provided To get VI
characteristics, the currents corresponding to varying input voltages are noted.
vi) The VI graph is observed in the Waveform Viewer

Result :

Thus the Schmitt Trigger was simulated successfully.
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MONO STABLE MULTIVIBRATO

EX. no:
Date:
SPICE SIMULATION OF MONO STABLE MULTIVIBRATOR

Aim:
To simulate a Mono stable Multivibrator circuit and to plot the output characteristics.

Apparatus required :

i) Personal Computer
i) SPICE (PSPICE 9.0 v& above or MULTISIM 10.0 v & above) Software.

Procedure:

i) Draw the circuit diagram after loading components from library.
i) A DC source with 0 V is place as the dummy voltage source to obtain the current waveform.

iii) Wiring and proper net assignment has been made. The circuit is preprocessed. The VI
characteristics may be obtained by performing DC transfer function Analysis. Place the current
waveform marker at the positive terminal of the dummy voltage source (voltage =0 volts).

Iv) For placing waveform markers, select tools instruments set wave form conent current waveform
click on the required net and place the waveform marker.The sweep parameter (voltage) for input
source is set in the Analysis window.

V) The applied voltage is swept from an initial value to final value with the steps provided To get VI
characteristics, the currents corresponding to varying input voltages are noted.
vi) The VI graph is observed in the Waveform Viewer

Result :

Thus the Mono stable multivibrator was simulated successfully
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CIRCUIT DIAGRAM:

CURRENT TIME BASE GENERATORS

Ex. no:
Date:
SPICE SIMULATION OF CURRENT TIME BASE GENERATORS

Aim:
To simulate a Current time base circuit and to plot the output characteristics.

Apparatus required :

i) Personal Computer
i) SPICE (PSPICE 9.0 v& above or MULTISIM 10.0 v & above) Software.

Procedure:
i) Draw the circuit diagram after loading components from library.
i) A DC source with 0 V is place as the dummy voltage source to obtain the current waveform.

1ii) Wiring and proper net assignment has been made. The circuit is preprocessed. The VI
characteristics may be obtained by performing DC transfer function Analysis. Place the current
waveform marker at the positive terminal of the dummy voltage source (voltage =0 volts).

Iv) For placing waveform markers, select tools instruments set wave form conent current waveform
click on the required net and place the waveform marker.The sweep parameter (voltage) for input
source is set in the Analysis window.

V) The applied voltage is swept from an initial value to final value with the steps provided To get VI
characteristics, the currents corresponding to varying input voltages are noted.

Result :
Thus the Current time base circuit was simulated successfully.
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