EC-1 Lab Manual EC-261

ELECTRONIC CIRCUITS -1
lab Manval (EC-2061)

Prepared By:
T SRINIVASA RAO m.tech
SUNEEL MIRIYALA m.tech.
N.Kusuma pece.

Y.V.Krishna peck.

Department of ECE

BAPATLA ENGINEERING COLLEGE
(Autonomous)

BAPATLA-522 101

BAPATLA ENGINEERING COLLEGE (Autonomous):: BAPATLA



EC-1 Lab Manual EC-261

LIST OF EXPERIMENTS

1. Half Wave Rectifier with and without Filters.

2. Full Wave Rectifier with and without Filters.

3. Bridge Rectifier With and Without Filters.

4. Frequency Response of Common Emitter Amplifier.
5. Frequency Response of Common Source Amplifier.

6.Measurement of Parameters of Emitter Follower andSource Follower; R, Ay, A
&R .

7. Cascode Amplifier.

8. Two Stage RC-Coupled Amplifier.

9. Voltage Series Feedback Amplifier.

10. Voltage Shunt Feedback Amplifier.

11. Complementary Symmetry Push-pull amplifier.
12. Class-A Power Amplifier.

13. RC Phase Shift Oscillator.

14. Colpitt’s Oscillators.

15. Hartley Oscillators.
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1. HALF WAVE RECTIFIER

Aim;

01. To observe the output waveform of half wavadifiec with and withoutfilter

02. To find ripple factor and percentage regulattd-WR with & without filter
Apparatus:

Silicon Diodes BY126
Resistance 1&
Capacitor 470 uF CRO
Digital Multimeter

Circuit Diagram:

D1
> .
1K ohin
T1 | DIODE_VIRTUAL Rj i
BY125 T 470uF
23V, AC -
D2 =

i

DIODE_VIRETUAL
BY125

Theory:

The half wave rectifier consists of one reetiftircuit with common load. These are
connected in such a way that conduction takes glaoceigh one diode in alternate half-

cycles and current through the load is sointwo currents. Thus, the output voltage
waveform contains half sinusoids in the two haléleg of the AC input signal.

The output of a rectifier is a pulsating DCnsisting of a DC component and

superimposed ripple. A way to eliminate or redtheeripple to the required level is to use

a filter.
BAPATLA ENGINEERING COLLEGE (Autonomous):: BAPATLA




EC-1 Lab Manual EC-261

PROCEDURE:
Without filter:

01. Connect the circuit as per the circuitdiagram

02. Connect CRO across the load

03. Note down the peak value VM of the signal obséion the CRO

04. Switch the CRO into DC mode and observe theefeeun. Note down
the DC shift

05. Calculate Vrgand V& values by using the formulae

Calculate Yms & Vdc by using the
formulas

Vrms=VmA2, Irms=ImA2
Vdc=2VM/n, ldc=2IM/m,
Where Vf is the peak to peak amplitude of filter output

06. Calculate the ripple factor by using the forasul

Ripple factor=Vac/Vdcs\Vrms2 —Vdc?/Vdc
07. Remove the load and measure the voltage atitessircuit. Take down
the value as  NL; calculate the percentage of voltage regulationgus
the formulae

% Regulation = (WL-
FL)/VFL*100

With filter:
01. Connect the capacitor filler across the lodtiénabove circuit diagram
02. Proceed with the same procedure mentioned aiooweeasure Vvalue
from the CRO and also dc shift from CRO
03. Calculate Viks e Vdc by using the formulas

Vr, rms=Vdd4\3fCR_
Vdc=2Vy/n

Where V is the peak to peak amplitude of filter output
04. Calculate ripple factor and %ulation by using the formulae.
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Ripplefacior=Vrms/Vdc=1/4/3fCR_
%Regulation = (ML'VFL)/VFL* 100

EXPECTED WAVE FORMS:
1";"'-"I.i

I AWAWAT,
VY

L J

RECTIFIED OUTPUT:

FILTEROUTPUT

‘ t
Precautions:
1. Wires should be checked for good continuity.

2. Carefully note down the readings with out amprs.

Result;
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2. FULL WAVE RECTIFIER

Aim:
01. To observe the output waveform of full waectifier with and without filter

02. To find ripple factor and percentage ragah of FWR with & without filter

Apparatus:

Silicon Diodes BY126
Resistance 14,
Capacitor 470 uF CRO
Digital Multimeter

Circuit Diagram:

D1
p *
1K o J_
T1 ) DIODE_VIETUAL Rl 1
ET125 -1 470uF
230V, AC 3 ‘ »
7 D2 =

i

DIODE_WIRTTTAL
BY125

Theory:

The full wave rectifier consists of two half wearectifier circuits with common load.
These are connected in such a way that conductikestplace through two diodes in
alternate half-cycles and current through tbad is sum of two currents. Thus, the
output voltage waveform contains two half sinuseirdthe two half-cycles of the AC input
signal.

The output of a rectifier is a pulsating DCnsisting of a DC component and
superimposed ripple. A way to eliminate or redube tipple to the required level is
to use a filter.
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PROCEDURE:
Without filter:

01. Connect the circuit as per the circuit diagram
02. Connect CRO across the load
03. Note down the peak valu® of the signal observed on the CRO
04. Switch the CRO into DC mode and observe theefeaun. Note down
the DC shift
05. Calculate Vrrand Vd values by using the formulae
Calculate Vs s Vdc by using théormulas
Vrms=VmA2, Irms=ImA2
Vdc=2Vy/n, ldc=2ly/m,
Where V is the peak to peak amplitude of filter output
06. Calculate the ripple factor by using the forasul
Ripple factor=Vac/VdcsVrms®-Vdc® /Vdc
07. Remove the load and measure the voltage atitessircuit. Take down
the value as  \; calculate the percentage of voltage regulatiangus
the formulae
% Regulation = (ML-VrL)/VEL* 100
With filter:

01. Connect the capacitor filler across the loathénabove circuit diagram

02. Proceed with the same procedure mentioned alooweeasure Vvalue
from the CRO and also dc shift from CRO

03. Calculate Vikse Vdc by using the formulas

Vr, rms=Vdd4\3fCR,
Vdc=2Vy/n

Where V is the peak to peak amplitude of filter output
04. Calculate ripple factor and %ulation by using the formulae.
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Ripplefactor=Vrms/Vdc=1/4V3fCR_

%Regulation = (M -VeD)/VEL* 100

EXPECTED WAVE FORMS:
1"-"'-"I.ih
ol LA -. ,

¥ T

! -
\ / \/ t;
RECTIFIED OUTPUT:

YYYYYYY

FILTEROUTPUT

ripple

‘ t

Precautions:

1. Wires should be checked for good continuity.
2. Carefully note down the readings with out amprs.
Result:
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3. BRIDGE RECTIFIER

Aim:
1. To observe the output waveform of bridgeifiec with and without filter

2. To find ripple factor and percentage of tagjan of bridge rectifier with and without
filter

Apparatus:

Silicon Diodes BY126
Resistance 1 R
Capacitor 470 puF
CRO

Multimeter

Circuit Diagram:

T1
W o+
2
4 X& 1
30V, AC
1B4B42
R1 1Kohm § [ a
v e 3 ~—T1470 uF
TS_AUDIO 100 TO 1

Theory:

The bridge is seen to consist of four diodesnected with their arrowhead symbols all
pointing toward the positive output terminal of tigcuit.
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During the positive half cycle of input voleghe load current flows from tipesitive
input terminal throughD1 to r. and therthrough RL and D4 back to theegativeinput
terminal. During this time, thepositive inputterminal is appliedto the cathode of D2 so it
is reversedbiased andimilarly D3 is also reverse biased. These tliades are forward
biasedduring negativehalf cycle;p1 & D4 arereversebiasedduringthiscycle. And finally
both half cyclesre rectified.

Procedure:
Without filter:

01. Connect the circuit as per the ciradidgram.
02. Connect CRO across tlzad
03. Note down the peak valwe of the signal observed on tigRO
04. Switch the CRO into DC mode and observe theefean. Note
down the DCshift.
05. Calculate Wsand Vy values by using theormulae
Vrms=VmA2, Irms=ImA/2,
Vdc=2Vu/n , ldc=2ly/u
06. Calculate the ripple factor by using the forasul
R=V (Vrms/Vdcy-1
07. Remove the load and measure the voltage atressrcuittake down
the value ay,, . Calculate the percentage of voltage regulationgus
the formula

Regulation = (\(||_-V|:|_)/V|:L*100
With Filter:
01. Connect the capacitor filter across the loathéabove circuit

diagram.

02. Procedure mentioned above to measure Vr valdelkso dc shift
from CRO

03. Calculate s by using the formula

Where V is the peak to peak amplitude of filter output
04. Calculate ripple factor and % regulation byngghe formulae

Regulation = (ML-VrL)/VEL* 100
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EXPECTED WAVE FORMS:
1"-V?I.il.

\ ﬂ:}

IR i

¥ +—T

! -
v \ / ' \/ t-
RECTIFIED OUTPUT:

YYYYYYY

FILTER OUTPUT

ripple

‘ €

Precautions:

01. Wires should be checked for good continuity.

02. Carefully note down the readings with out angrs.

Result;
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4. COMMON EMITTER AMPLIFIER

AIM: To find the voltage gain of a CE amplifier anditufits frequency response

APPARATUS:
TransistorBC107
Resistors
Capacitors

CRO
Signalgenerator

CIRCUIT DIAGRAM:

O Voo

R, 5.6K Sg

EC107EF -

THEORY':

The CE amplifier is a small signal amplifigthis small signal amplifier accepts low
voltage ac inputs and produces amplified outputssifgle stage BJT circuit may be
employed as a small signal amplifier; has two odedastages give much more

amplification.

Designing for a particular voltage gain regsithe use of a ac negative feedback to
BAPATLA ENGINEERING COLLEGE (Autonomous):: BAPATLA
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stabilize the gain. For good bias stability, theitesn resistor voltage drop should be
much larger than the base -emitter voltage. Andr&istor will provide the required
negative feedback to the circuitg 8 provided to provide necessary gain to the dir@ll
bypass capacitors should be selected to have thieshpossible capacitance value, both
to minimize the physical size of the circuit fooeomy. The coupling capacitors should
have a negligible effect on the frequency respongiee circuit.

PROCEDURE:
1. Connect the circuit as per the circuit diagram.

2. Give |00Hz signal and 20mv p-p as Vs from tlymal generator
3. Observe the output on CRO and note down thaubugitage.
4. Keeping input voltage constant and by varyiregftequency in steps

100Hz-1MHz, note down the corresponding output
voltages.

5. Calculate gain in dB and pl@ frequency response on semi log sheet

TABULAR FORM:

Input voltage (Vi)=
.NO FREQUENCY | OUTPUT GAIN Av=Vo/Vi |GAIN IN dB
VOLTAGE(Vo) 20 log gain
MODEL GRAPH:
T [
jv
B
=
3
0.707 Ay // \?\I
: H -
FREQUEMCY(HZII 4

Precautions: 01. Wires should be checked for good contynuit
02. Transistor temals must be identified and connected carefully.

Result;
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5. COMMON SOURCE AMPLIFIER

AIM:
To find the voltage gain of a CS amplifier anditadfits frequency response

APPARATUS:
FETBFW10
RESISTORS
Capacitors

Signal generator &CRO

CIRCUIT DIAGRAM:

Vpp=12V

THEORY:

The CS amplifier is a small signal amplifieor good bias stability, the source resistor
voltage drop should be as large as possible. Wihersupply voltage is small, Vs may be
reduced to a minimum to allow for the minimum legéNVds.R2 is usually selected as @M
or less as for BJT capacitor coupled circuit, coupland bypass capacitors should be
selected to have the smallest possible capacitzioes. The largest capacitor in the circuit
sets the circuit low 3dB frequency (capacitor G2¢nerally to have high input impedance
FET is used. As in BJT circuit RL is usually muehrder than Zo and Zi is often much
larger than Rs.
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PROCEDURE:

1. Connect the circuit as per the circuit diagram

2. Give 1 KHz signal and 25 mv (P-P) as Vs fronmaigyenerator.

3 Observe the output on CRO for proper workinthefamplifier.

4 After ensuring the amplifier function, vary sajrirequency from 50 Hz to
600 Hz in proper steps for 15-20 readings kepp/s =25mv(P-
P) at every frequency ,note down the resulting wugmltage and
tabulate in a table

5. Calculate gain in dB anot pn semi log graph paper for frequency Vs gain
indB

TABULAR FORM:

Input voltage =
S.NO | FREQUENCY | OUTPUT GAIN Av=Vo/Vi |GAIN IN dB
VOLTAGE(VO0) 20 log gain
MODEL GRAPH:
Ay
i)
&
<
g
]
/ ™
00T Ay | \
FREQLENCYHA -

PRECAUTIONS: 1. Wires should be checked for good continuity
2 FET terminals must be identified aswhnectedarefully.

RESULT:
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6. MEASUREMENT OF PARAMETERS OF EMITTER
FOLLOWER AND SOURCE FOLLOWER

Aim: To calculate the Voltage gain, Current gain, in@sistance and output

resistance of Emitter follower& source follower.
Apparatus:

FETBFW10

TransistorBC107

Resistors

Capacitors

CRO

Function Generator.

Multi meter
CIRCUIT DIAGRAM:

, O #vec 12V
R, %

BCL07BP

Cy

——

1K 10uF

Vi 0
Ry

lv 10K
1000Hz

THEORY: EMITTER FOLLOWER

The common collector circuit is also knowneasitter follower. The ac output voltage
from a CC circuit is essentially the same as tlputirvoltage; there is no voltage gain or
phase shift. Thus, the CC circuit can be said t@ lzavoltage gain of 1. The fact that the CC
output voltage follows the changes in signal vataiyes the circuit its other name emitter
follower. The input impedance of a CC amplifiethigh. Output impedance is low and the

BAPATLA ENGINEERING COLLEGE (Autonomous):: BAPATLA 16
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Voltage gain is almost unity. Because of these @ttaristics the CC circuit is normally
used as a buffer amplifier, placed between a highedance signal source and a low
impedance load

SOURCE FOLLOWER

The FET common drain circuit has the outputage developed across the source resistor
Rs. Here the ac output voltage is closely equéhécac input voltage, and the circuit can be
said to have unity gain. Because the output voltagle source terminal follows the signal
voltage at the gate, the common drain circuit$e &nown as a source follower.

A common drain circuit has a voltage gain agpnately equal to 1, no phase shift
between input and output, very high input impedaarue low output impedance. Because of
its high Zi, low Zo and unity gain the CD circustuised as a buffer amplifier between a high
impedance signal source and a low impedance load.

PROCEDURE:

1.Connect the circuiasper the circuidiagram.

2.Apply Vslv 1 KHz signal from the signajenerator.

3. Observe correspondingutput from the CRO and thealculate voltagegain using
theformula Av=Vo/Vi.

4. Measure voltage acrogsB terminalsand thercalculate input currery usingthe
formula lin=Vay/Rap.

5. Measure current flowing through resisetrSource(or Emitter) terminaland note

downit aslout.

6. Calculate Current gain usitgeformula Al=lin/l .

7.Calculate input resistance usititgeformulaRin=Vin/lin.

8. To calculate the output resistance, connectpibieat the output and vary the
resistance of the pot up to half of the output WwRh is equal to infinity. The

resistancef potis theoutputresistance.
PRECAUTIONS:

1.Wires shouldoechecked for goodontinuity
2.FET terminals mudbeidentified and connectechrefully.

RESULT:
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7. CASCODE AMPLIFIER

AIM:

To measure voltage gain, input resistance and output resistance of cascade

Amplifier.
APPARATUS:

Transistor BC107 Resistors

Signal generator

Capacitors
CIRCUIT DIAGRAM:

+Vcc 12
% 2K
z R,

1K

1uF
: AT
Ny
2
100ohm 2 47uF H\ 2
‘—

Vs 10K £ R

3]

L Ve

A
0

1K = R, A s 101K 1uF

THEORY':

Cascode amplifier is a cascade connectiora @ommon emitter and common base
amplifiers. It is used for amplifying the input sajs. The common application of cascade
amplifier is for impedance matching. The low impeck of CE age is matched with the

medium of the CB sage

BAPATLA ENGINEERING COLLEGE (Autonomous):: BAPATLA 18
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DESIGN:

l81=VceVee/Re1
lci=lex=lco=Blgs
Vci=Ver=Ve2-Vae
Ver=Vecle2*Re2
Vcem=VerVez
Rin:RBl| |f31RE1
Avi=-Ri1/Rg=-1
RO=R
RLZZRCZ| |R|_
Av2=R2/Re;
Av=Ay1*A v,

PRECAUTIONS:

1.Wires shouldbechecked for goodontinuity
2. Takethereadingscarefully

RESULT:
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8. TWO STAGE RCCOUPLED AMPLIFIERS

AlM:
To obtain the frequency response of’ astage RC coupled amplifier.

Apparatus:

Transistors
BC 107
Resistors
Capacitors

Signal Generator& CRO

Circuit Diagram:
Ve, 12V

R RC"I Rlv RCE )
% 47‘11{ 22k Cer220F % 4Tk 22k Ce

2
- +
Cc122pF |— H
— I } = BC107 —E BC107

: R,
Vo > R,, i, R:2§ . 470 €2
100 mV 10k 10k Rg g 17 Cg

R’ +10 680 Q - 33uF

470Q —l—_ 33uF

7
Theory :

The output from a single stage amplifier isallguinsufficient to drive an o/p device. To
achieve more gain, the o/p of one stage is givethe@sput to the other stage which forms
multistage amplifier. If the two stages are cougbgdR and C, then the amplifier is called
RC coupled amplifier. The performance of an amgliftan be determined from the
following terms

Gain:-

The gain is defined as ratio of output to input. The gain of multistage
amplifier is equal to the product of gains of individual stagesi.e =~ G=G1.G2.Gs.

Frequency Response:-
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At low frequencies (<50HZ) the reactance of coupling capacitor cc is high
and hence very small part of signal will pass from one stage to next stage. This
increases the loading effect of next stage and reduces the voltage gain.

At high frequencies, capacitance reduces. Due to this base emitter junction is
low which increases the base current. This reduces the amplification factor.

At mid frequencies, the voltage gain of the amplifier is constant. In this
range, as frequency increases, reactance of CC reduces which tends to increase the
gain. At the same time, lower reactance means higher reactance of first stage and
hence lower gain, these two factors cancel each other resulting in a uniform gain at

mid frequency.

PROCEDURE

01. Connect the circuit as per the circuit diagram

02. Give 1 KHz signal, 25 mV (p-p) as Wom signal generator
03. Observe the output on CRO for proper workinthefamplifier

04. After ensuring the amplifier function, vary 1séd

frequency from 50 Hz to 600 Hz in proper stepsifoto
20 readings. Keepings¥ 25 mV (p-p) at every frequency,

note down the resetting output voltage and tabirete

table.

05. Calculate gain db and plot on semi log grapteptor frequency VS gain db.

Expected waveforms:

h

z

Tabular Form:
S.NO | FREQUENCY OUTPUT GAIN GAIN IN
(HZ) VOLTAGE(| Av=Vo/Vi| dB
RESULT:
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9. VOLTAGE SERIES FEEDBACK AMPLIFIER

Aim:
To plot the frequency response characteristicotifge series feed back amplifier.
Apparatus Required:
Transistor
Resistors and capacitors,
Function generator,

CRO

Circuit Diagram:

Weo=1dv
e TP -
s -
33k S 15RO oy
ol
i o
- i - El_l' |
LW k.
I o = TRE
| E
Himhd {
18 My itk a |
- ' TIEN
ANy g ["j E L~y
Lt S L
" |
| 1

THEORY:

When any increase in the output signal resotb the input in such a way as to cause the

decrease in the output signal, the amplifier id saihave negative feedback.

The advantages of providing negative feedlaaekthat the transfer gain of the amplifier
with feedback can be stabilized against variatiarthe hybrid parameters of the transistor or
the parameters of the other active devices usdfia@rcircuit. The most advantage of the
negative feedback is that by proper use of thisrethis significant improvement in the
frequency response and in the linearity of the afp@m of the amplifier. This disadvantage of

the negative feedback is that the voltage gaircsehsed.

In Current-Series Feedback, the input inaped and the output impedance are

increased. Noise and distortions are reduced cerzatity.
PROCEDURE:
1. Connections are made as per circuit diagr

2. Keep the input voltage constant at 20nedkppeak and 1kHz frequency.For different
values of load resistance, note down the outputgeland calculate the gain by using the

expression

BAPATLA ENGINEERING COLLEGE (Autonomous):: BAPATLA
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W& 20log(Wo/ V;) dB
3. Remove the emitter bypass capacitor r@peéat STEP 2.And observe the effect of
feedback on the gain of the amplifier.
4. For plotting the frequency the inputtage is kept constant at 20mV peak-peak and the
frequency is varied from 100Hz to 1MHz.
5. Note down the value of output voltagedach frequency. All the readings are tabulated
and the voltage gain in dB is calculated by usixigression A= 20log (W/ Vi) dB
6. A graphis drawn by taking frequencyXéaxis and gain on Y-axis on semi log graph
7. The Bandwidth of the amplifier is cdlted from the graph using the expression
Bandwidth B.W =4 —
Where { is lower cutt off frequency of CE amplifier
fois upper cutt off frequency of CE amplifier
8. The gain-bandwidth product of the afigslis calculated by using the expression
Gain-Bandwidth Product = 3-dB midbarmihgX Bandwidth.

Model Graph:

Input waveform

TN

VRV EVERY

0utpuf waveform
™

t{msec)

*

MID FRECLENCY RANGE
1 1
LOWWER CUTT ! : UPFER CUTT OFF
gy OFF FREGUENLY g o ] - FREQIUENCY
a4
o ¢
AN B S e s L
éﬂ n BAND WHDTH
10 \
o - : ; : :
L o 11 1ok mr 2 100 1
Frequency (He)

BAPATLA ENGINEERING COLLEGE (Autonomous):: BAPATLA

23

23



EC-1 Lab Manual

Tabular Colums:

Voltage Gain: V=20 mV

EC-261

S.NO | Output Voltage | Output Voltage | Gain(dB) with | Gain(dB)
(Vo) with | (Vo) feedback without
feedback without feedback feedback

PRECAUTIONS:

1. While taking the observations for the frequenesponse , the input voltage must be

maintained constant at 20mV.
2. The frequency should be slowly increasedaps

3. The three terminals of the transistor shdadarefully identified.

4. All the connections should be correct.

RESULT:
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10. Voltage Shunt Feedback Amplifier
AlM:
To measure the voltage gain of currentiesdeed back amplifier.

APPARATUS:

Transistor BC 107

Breadboard

Regulated Power Supph3(¥,1A)

Function Generator

CRO(30 Mhz,dualtrace)

Resistors and Capacitors

CIRCUIT DIAGRAM:

F1 P

< 10kohm = Ce
I “—‘n\..""t_r"\-—

Rt

THEORY:

When any increase in the output signal resalb the input in such a way as to cause
the decrease in the output signal, the amplifiesagl to have negative feedback.The
advantages of providing negative feedback are tti@transfer gain of the amplifier with
feedback can be stablised against varations imyhed parameteresof the transistor or the
parameters of the other active devices used inctteuit. The most advantage of the
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negative feedback is that by propere use of thistet is significant improvement in the
frequency respponse and in the linearity of therajpen of the amplifier.This disadvantage
of the negative feedback is that the voltage gagtecreased.

Model Wave forms and Frequency Response:

v
Input waveform
() 1"\ j|"l \ |‘J ‘\'z [ \
/ lc\l, f \I& f | f \
1 I| ' I i
pregs e oo
'3 |
ﬁlll \l\ J |.lI J ! L\ 8
J 1 f Iy f
AWA LWL I\ /! W ¥
W e N
V »
" Output waveform
= = '_‘k- N
£y

L L + ‘ t{msec)

gﬂ .'J T T&l ;’I‘E Il‘ J l! h fl
|

3

\ |. | o |
LI 0N T S W S
s N \ | v/ J wr | WS A
I:ﬂD FRECLUENCY RANGE
]
LOWVER CUTT l ! UPPER GUTT OFF
m OFF FREQUENCY i : FREQUENCY
0 OOl s v O (L T R - N
X 40 J/’rd— _H"\
T e i N
&b 77 - / EAND WIDTH N\
1 i S
04 i : : e EN
L i 10k 2 100
Frequency (He)
PROCEDURE:

1. Connections are made as per cidiagram.

2. Keep the input voltage constantGah¥ peak-peak and 1kHz frequency.For different
values of load resistance, note down the outputgeland calculate the gain by using the
expression

v& 20log(Mo/ Vi) dB
3. Remove the emitter bypass capaeitm repeat STEP 2.And observe the effect of

feedback on the gain of the amplifier.
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4. For plotting the frquency the inmaitage is kept constant at 20mV peak-peak and
the frequency is varied from 100Hz to 1MHz.
5. Note down the value of output voltagedach frequency. All the readings are tabulated
and the voltage gain in dB is calculated by usixygression A= 20log (\/ V;) dB
6. A graph is drawn by takung frquency>6axis and gain on Y-axis on semi log graph
sheet
7. The Bandwidth of the amplifier is adbted from the graph using the expression
Bandwidth B.W =4 —f;.
Where 1 is lower cutt off frequency of CE amplifier
fois upper cutt off frequency of CE amplifier
8. The gain-bandwidth product of the &figp is calculated by using the expression
Gain-Bandwidth Product = 3-dB midbarmihgX Bandwidth.
Tabular Colums:

Voltage Gain: Vi=20 mV

S.NO | Output Voltage | Output Voltage | Gain(dB) with | Gain(dB)
(Vo) with | (Vo) feedback without
feedback without feedback feedback

PRECAUTIONS:

1. While taking the observations for theguency response , the input voltage must be
maintained constant at 20mV.

2. The frequency should be slowly incesbis steps.

3. The three terminals of the transistoould be carefully identified.

4. All the connections should be correct.

RESULT:
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11. Complementary Symmetry Push-pull amplifier.
AIM:

To construct a Class B complementary symmetry power amplifier and observe the
waveforms with and without cross-over distortion and to compute maximum output power and
efficiency.

APPARATUS REQUIRED:

S.No. Name Range Quantity
1. Transistor CL100, BC558 1,1
2. Resistor 4.7R,15kQ 2,1
3. Capacitor 100pF 2
4. Diode IN4007 2
5. Signal Generator (0-3)MHz 1
6. CRO 30MHz 1
7. Regulated power supply (0-30)V 1
8. Bread Board 1
CIRCUIT DIAGRAM
+ W oo=ay
0
R1
4.7 Kohms
1
_|| b ooz
! Fa Lo
100uF
[
Yin )
100uF
FUNCTION "l.}-) 01
GENERATOR ™ Bcass R3 CUTPUT TC
Rz 15kKohms CRO
% 4.7 Eohms
FORMULA:

Input power, Pi,=2V |,/N
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Output power, Po,i=Vimlm/2
Power Gain or efficiency, n=n/4(V/V<) 100

THEORY:

A power amplifier is said to be Class B amplifiethe Q-point and the input signal
are selected such that the output signal is oldaomdy for one half cycle for a full input
cycle. The Q-point is selected on the X-axis. Herthe transistor remains in the active
region only for the positive half of the input sa&n

There are two types of Class B power amplifierssiPRull amplifier and complementary
symmetry amplifier. In the complementary symmeimpéfier, one n-p-n and another p-n-
p transistor is used. The matched pair of transiate used in the common collector
configuration. In the positive half cycle of theut signal, the n-p-n transistor is driven into
active region and starts conducting and in negdtalé cycle, the p-n-p transistor is driven
into conduction. However there is a period betwtencrossing of the half cycles of the
input signals, for which none of the transistoaésive and output, is zero

OBSERVATION
OUTPUT SIGNAL
AMPLITUDE
TIME PERIOD

CALCULATION
POWER, P,y =2V In/N

OUTPUT POWER, Pour = Vilm/2

EFFICIENCY, N =(n/8)(Vm/ V) x 100
MODEL GRAPH
SUTPUT ShGMAL
VITH DICDE
Amplitude 7y T
— Ll
Titne (zec)
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IMPUT SIGHAL
E 3
Amplitude 0V
? —y >
Titne (zec)
CUTPUT SIGRAL

VATHOUT DICDE

E

Arnplituds V)

T

Time (sec)

PROCEDURE:

1. Connections are given as per the circuit diagrathowmit diodes.

2. Observe the waveforms and note the amplitude and period of the input
signal and distorted waveforms.

3. Connections are made with diodes.

4. Observe the waveforms and note the amplitude and period of the input
signal and output signal.

5. Draw the waveforms for the readings.

6. Calculate the maximum output power and efficiency.

Hence the nature of the output signal gets digdosited no longer remains the same
as the input. This distortion is called cross-odestortion. Due to this distortion, each
transistor conducts for less than half cycle rathan the complete half cycle. To overcome
this distortion, we add 2 diodes to provide a fikéas and eliminate cross-over distortion.

RESULT:
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AlIM:

To construct a Class A power amplified abserve the waveform and to compute

12. Class-A

maximum output power and efficiency.

APPARATUS REQUIRED:

Power Amplifier.

EC-261

S.No. Name Range Quantity
1. Transistor CL100, BC558 1,1
2. Resistor 47R,3302,22(00, 2,1
3. Capacitor 47 uF 2
4. Signal Generator (0-3)MHz 1
5. CRO 30MHz 1
6. Regulated power supply (0-30)V 1
7. Bread Board 1

CIRCUIT DIAGRAM

12

47kOhms § 22@0hns 47pFarads

47pFarads h
|—s=-—|<suaa
1

Z30hms

220 ohums

Vo

Wi=0.2%

L

THEORY:

The power amplifier is said to be Class A amplifier if the Q pointdathe
input signal are selected such that the outputsigrobtained for a full input signal cycle.

For all values of input signal, the setor remains in the active region and never
enters into cut-off or saturation region. When ansagnal is applied, the collector voltage
varies sinusoidally hence the collector current aigries sinusoidally.The collector current
flows for 360 (full cycle) of the input signal. i e the angletb& collector current flow is
360°.
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PROCEDURE:

1. Connect the circuit as per the circuit diagram.

2. Set Vi =50 mv, using the signal generator.

3. Keeping the input voltage constant, vary thgudency from 10 Hz to 1M Hz in regular
steps and note down the corresponding output \@ltag

4. Plot the graph; Gain (dB) vs Frequency(Hz).

FORMULA

Maximum power transfer =P,,max=V,2/R_

Effeciencyn =Po,max/Pc

TABLES:

Keep the input voltage constant, Vin =

. Output Voltage (in Gain= 20 log(Vo/Vin) (in
Frequency (in Hz) P volts) ge ( d% ) (

RESULT:
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13. RC Phase Shift Oscillator.
Aim:

To design and set up an RC phase shiittaisc using BJT and to observe the
sinusoidal output waveform.

Equipments required:
Transistor,

dc source,
capacitors, resis-tors,
potentiometer,

breadboard and CRO.

Circuit Diagram:

00k
10k

.

10n 10n 10n

10k
10k
10k
+
1l

g
=
(=]

—
Theory:

An oscillator is an electronic circuit foemerating an ac signal voltage with a dc supply
as the only input requirement. The frequency ofgéeerated signal is decided by the circuit
elements. An oscillator requires an amplifier, egfrency selective network, and a positive
feedback from the output to the input. The Barkleausriterion for sustained oscillation is
A_ =1 where A is the gain of the amplifier andhie feedback factor. The unity gain means
signal is in phase. (If the signal is 180° out bage, gain will be 1.)f a common emitter
amplifier is used, with a resistive collector lodtere is a 180 phase shift between the
voltages at the base and the collector.
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In the figure shown, three sections of phatsf networks are used so that each section
introduces approximately 60 phase shift at resoffic@guency. By analysis, resonant
frequency f can be expressed by the equation,

1
/= 21RC\/6 + 4R,/ R
Procedure:

1. Connections are made as per circuit diagram.
2. Connect CRO output terminals and observevthesform.
3. Calculate practically the frequency of ostitins by using the expression
f=1/T (T=Timenod of the waveform)
4. Repeat the above steps 2,3 for differentegabf L, and note down the practically values
of oscillations of the RC-phase shift oscillator.
5. Compare the values of oscillations both tegcally and practically.

MODELWAVEFORM:

“-1...“'1.‘...1 ....#;...ﬁl.‘..ﬁ'._‘.li}“..Iq.I“.... t{maec)

RESULT:
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14. Colpitt’s Oscillators

AIM: To study and calculate frequency of oscillationsapitt’s oscillator
APPARATUS: Transistor BC 107
Capacitors 0.1uF 2Nos
10pF - 2Nos
47uF - 1No
Resistors  &8KLkQ,100k2
Decade Inductance BoXDIB)
Decade Resistance BofORB)
Cathode Ray Oscillosc¢pRO)
Regulated Power Supgly-30V)
Connecting Wires
CIRCUITDIAGRAM:

Voc=12v
Sk

10pF

Ry § 100k \‘é DRE
If

c -

1
+10pF |
, G

15 \\E
IE
R 2 gokn i i
B2 qgn 7] T100WF

L Cs

| |

1] = { —
0.1pF 0.ApF

L1

DLE {TmH. 2mH, 3mH)

THEORY:

The tank circuit is made up ofy,ICs and G .The resistance fand R provides
the necessary biasing. The capacitangdl@cks the D.C component. The frequency of
oscillations is determined by the values afd4 and G, and is given by

f= 1201 (CrL1)Y®) Where G = C,C, / (G + Gy
The energy supplied to the tank circuit is of corghase. The tank circuit provides 180t
of phase. Also the transistor provides another® 180this way, energy feedback to the tank

circuit is in phase with the generated oscillations
BAPATLA ENGINEERING COLLEGE (Autonomous):: BAPATLA
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PROCEDURE:

connections are made as per circuit diagram.
Connect CRO output terminals and observevineeform.
Calculate practically the frequency of ostitins by using the expression
f=1/T (T=Timemod of the waveform)
Repeat the above steps 2,3 for differentasabf L, and note down the practically values of
oscillations of the collpitt’s oscillator.
Compare the values of oscillations both titieatly and practically.

OBSERVATIONS:

Inductance (mH) Theoretical Frequency Practical Frequency
(Hz) (Hz)
MODELWAVEFORM:
L)
J_r'x," /; -\' a‘ﬂ\ "f \ / \".
B VA M (AR i A rtla
X 1 \ i 1 ".; L 4 t{msec)
I|'I| F r']I L fl }' III'T
| i |]"'; f ||1. fi :\'. ."J!
! | |«2: ,"z'l[ )
| ' I | : . : :

PRECAUTIONS:
1. All the connections should be correct.

2. Transistor terminals must be identified prbpe
3. Reading should be taken without any paradiaar.

RESULT:
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15. Hartley Oscillators
AIM:

To study and calculate frequency of oscillationsHazirtley oscillator. Compare the
frequency of oscillations, theoretically and prealiy.

APPARATUS:
Transistor BC 107

Capacitors 0F] 10uF
Resistors 6.8Kohmphih and 100Kohm
Decade inductance (i2bB)
Decade resistance (tRB)
Cathode ray oscitioge
Bread board
Regulated power sugp-30V)
Connecting wires

CIRCUIT DIAGRAM:

2mH

=11
pcg  (10KpF, 20KpF, 30KpF}
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THEORY:

Hartley oscillator is very popular and is commounbed as a local oscillator in
radio receivers. It has two main advantages \Adaptability to wide range of frequencies
and easy to tune. The tank circuit is made up ofll2, and C1. The coil L1 is inductively
coupled to coil L2, the combination functions asoawansformer. The resistances R2 and
R3 provide the necessary biasing. The capacitarizeblGcks the d.c component. The
frequency of oscillations is determined by the ealof L1, L2 and C1 and is given by,

F=142C1(L1+L2)))
The energy supplied to the tank circuit is of cornghase. The auto transformer provides
180° out of phase. Also another 180° is produced
By the transistor. In this way, energy feedbackthte tank circuit is in phase with the
generated oscillations.

PROCEDURE:
1. Connections are made as per the circuit dragr

2. Connect CRO at output terminals and obseeeviorm.
3. Calculate practically the frequency of ostitins by using the
Expression.
F=1/T, Where Tu#mE period of the waveform
4. Repeat the above steps 2, 3 for differentesabf L1 and note
Down practical values of oscillationscofpitts oscillator.
5. Compare the values of frequency of oscillatiooth theoretically
And Practically.

OBSERVATIONS:

CAPACITANCE(pF) Theoritical frequency Practical frequency
(KHZ) (KHZ)
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MODELWAVEFORM:

PRECAUTIONS:

1. All the connections should be correct.

2. Transistor terminals must be identified prbpe
3. Reading should be taken without any paradiaar.

RESULT:
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