L8 ’/"7-' SWECHA

—_— L
%@ Flat Mo. 201 karan Center,5. D. Road Secunderabad. 500003.
L

Swecha Documents SF-SAC/ ECE / II-1I/LM/2010 /ver. 1.0
LABMANAUALS DEPARTMENT : ECE

ELECTRONIC CIRCUITS ANALYSIS
LABORATORY MANUAL

ACADAMIC CHAPTER

OF
SWECHA
September- 2010

ECA-Lab Manual SF-SAC/ ECE / II-1I/LM/2010 /ver. 1.0



L8 /#' SWECHA

—_— L
%@ Flat Mo. 201 karan Center,5. D. Road Secunderabad. 500003.
L

INDEX
NO NAME OF THE EXPERIMENT

Common Emitter Amplifier

Common Source Amplifier

Two Stage RC Coupled Amplifier

Current Shunt Feedback Amplifier
Cascode Amplifier

Colpitts Oscillato

RC Phase Shift Oscillator using Transistors

Class-A Power Amplifier(transformer less)

© ®© 9 & U A W N o~ W»

Class -B complementary symmetry Amplifier
10 Common Base(BJT)/Common Gate (JFET) Amplifier
11 Hartley Oscillator

Contributors List

. Mr. L. Hari Venkatesh

. Mr. A. Mahesh

. Mr. P. Bhaskara Rao

. Mr. T.V.S. Kishore

. Mr. Akbar Hussain

. Mr. Vishwanath

. Prof. Satya Prasad Lanka
. Dr. L. Pratap Reddy

0N LN W~

ECA-Lab Manual SF-SAC/ ECE / II-1I/LM/2010 /ver. 1.0



by //77‘" SWECHA

— L
%%’)J Flat Mo. 201 karan Center,5. D. Road Secunderabad. 500003.
L J

Experiment- I
Common Emitter Amplifier

Aim: To simulate the Common Emitter Amplifier and obtain the frequency
response.

Design Specifications:
Voltage Gain(Av)=50, Bandwidth= 1MHz, Input Impedanc =2 kohm

Apparatus: Qucs Software

Circuit Diagram:

L o Javee
MU U=12M

Design Equations:

1. Select the transistor which has higher cutoff frequency of 1MHz

2. Assume Vcc:12V ) VCE :Vcc/ 2 ) VE:Vcc/ 10

3. Calculate Rc from Av=-(hgg (R¢||1/hee)) / hie , where hi ho can be taken
from the manufacturers datasheet of the transistor.

4. Calculate Ic fI'OIIl Vcc-IcRc-VCE-VEZO
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5. Assume I=Ig, Calculate Rg from V= IgRg

6. S=1+ (Rs/Rg), choose S=10, calculate Rg=9Rg where Rg=R1||R2

7. Calculate Vg=Vggt+VEg, where Vge=0.65 V

8. Calculate the ratio R1/R2 from Vg=(R2 .Vcc) / (R1 + R2)

9. From steps 6 and 8 calculate R1, R2

10. Calculate emitter bypass capacitance (Cg ) from Xcg <= Rg/10

11. Calculate input coupling capacitance (Ci )from X <= Zi/10 ,

where Zi=Rsgl||hie

12. Calculate output coupling capacitance (C,) from X¢, <= Zo/10

where Z,=R||R.

Procedure:

1. Connect the circuit as per the circuit diagram

2. Set the properties of components as per the components properties sheet

3. Place the transient simulation, d.c simulation and a.c simulations on editor.
4. Set the simulation properties

5. Simulate the circuit

6. Place the cartesian diagram and set the properties.

7. Note down the the graph.

Model Graphs:
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Result:
1. Gain=

2. Lower Cutoff Frequency fi=
3. Upper Cutoff Frequency fu=
4. Bandwidth= fu- fi
5. Input Impedance=

ECA-Lab Manual SF-SAC/ ECE / II-1I/LM/2010 /ver. 1.0



L8 /#' SWECHA

—_— L
%% Flat Mo. 201 karan Center,5. D. Road Secunderabad. 500003.
L

Component Properties sheet

SNO Component Name Value
1 Resistor R, 13 kohm
2 Resistor R. 2.4 kohm
3 Resistor R 600 ohm
4 Resistor R, 820 ohm
5 Resistor Re 200 ohm
6 Resistor Rp 10 kohm
7 Capacitor G 10 uF
8 Capacitor Co 1.5 uF
9 Capacitor C. 220 uF
10 Transistor Q BCI107A
11 Power supply Vee 12V
12 Input Voltage Source Vs 15 mV,1 kHz
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Simulation Properties Sheet

Transient Simulation:

Sweep Parameter : time
Type: linear

Start: 0 // Starting time of analysis //

Stop: 2ms // Stop time of analysis //

Step: 1.8018e-06 // Step Size or incrementing value//
Number: 1111 //' Number of points in the graphs//

AC Simulation:

Sweep Parameter : frequency
Type: logarithmic

Start: 10Hz // Starting frequency of analysis //
Stop: 10MHz /I Stop frequency of analysis //
Points Per Decade: 10

Number: 100 // Number of points in the graphs//

DC Simulation:

No changes are required
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Experiment- 2
Common Source Amplifier

Aim: To simulate the Common Source Amplifier and obtain the frequency
response.

Design Specifications:
AV=28dB, BW=1MHz,

Apparatus: Qucs Software

Circuit Diagram:

, o e
_______ (/g\'/fl{ . C=0. b TTu=12v.
_____________ lfves LR ..

_______ Ra = . . < R=100kOhfn . . . .

Design Equations:

1. Select the JFET which has higher cutoff frequency of IMHz
2. Assume Vpp=12V . Ip = ImA

3. Calculate VDS(min):VP+ 1 - VGS

4. Calculate Vs=(Vpp-Vpsmin) / 2
5. Calculate Rs=Rp=V¢/Ip

6. VRZZV(}: Vs-VGs

7. VRi=Vpp-Vg
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8. Assume R2=1M0hm, Calculate RIZVR1R2 / VRz, RGSZR1||R2
9. gm():zIDss/‘Vp‘, gm:gmo[l-VGs/Vp] ) I'mzl/gm

10 AV:-RD/I'm

1 1 XCi<:RGs/10, Xco<:(RDHRL)/1O, Xcs<:Rs/10

Procedure:

1. Connect the circuit as per the circuit diagram

2. Set the properties of components as per the components properties sheet

3. Place the transient simulation, d.c simulation and a.c simulations on editor.
4. Set the simulation properties

5. Simulate the circuit

6. Place the cartesian diagram and set the properties.

7. Note down the the graph.

Model Graphs:
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acfrequency
Result:

1. Voltage gain=
2. Bandwidth=
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Component Properties sheet

SNO Component Name Value
1 Resistor R, 6.2 Mohm
2 Resistor R, 1 Mohm
3 Resistor R. 600 ohm
4 Resistor Rp 5.1 kohm
5 Resistor Rs 5.1 kohm
6 Resistor Ry 10 kohm
7 Capacitor G 0.047 uF
8 Capacitor Co 10 uF
9 Capacitor G 10 uF
10 Transistor Ql J2N4861 1
11 Power supply Vob 12V
12 Input Voltage Source V. 20 mV,1 kHz
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Simulation Properties Sheet
Transient Simulation:

Sweep Parameter : time
Type: linear

Start: 0 // Starting time of analysis //

Stop: 2ms // Stop time of analysis //

Step: 1.8018e-06 // Step Size or incrementing value//
Number: 1111 // Number of points in the graphs//

AC Simulation:

Sweep Parameter : frequency
Type: logarithmic

Start: 10Hz // Starting frequency of analysis //
Stop: 100MHz // Stop frequency of analysis //
Points Per Decade: 10

Number: 100 //' Number of points in the graphs//

DC Simulation:

No changes are required
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Experiment- 3
Two Stage RC Coupled Ampifier

Aim: To simulate the Two Stage RC Coupled Amplifier and obtain the
frequency response.

Design Specifications:

Voltage Gain(Av1)=36dB, Voltage Gain(Av2)=11dB, Bandwidth= 700kHz,
Input Impedanc =2 kohm

Apparatus: Qucs Software

Circuit Diagram:

........ 1T o | vee
"""" R=68 kOhm - gﬁﬂ' - T U=12V
............. R—4.7 kOh ST
Co i [Be107A g )
o oMY i . R
Rs ;

A T ¥ [ o KOhm .

. | R=6000hm c_o5 ¢ o o
VS . ¥ . . s e s s . .
U_,-I mv 9 ........ . .

' © - "R=13kOhm 1 R=1.2kOh

-

Design Equations:

1. Select the transistors which has higher cutoff frequency of 1IMHz
Design for Second Stage

2. Choose Ic=5mA, Vece=12, Vcr= Vee /2, Vo= Vee/10, S=5

3. Calculate Rpx=Vgy/ [
4. Calculate Rc¢ from Vee-IcoR-Veg-Via=0
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5. RLefﬂ:RCZHRL

6. CalculateVg, from Vp,=Vgrt Vi

7. Calculate R12, Rzz fI‘OIIl S:1+RB2/RE , VBZZVCC(Rz) / (R1+R2)
8. Zix=Rp|| [hiext(1+hse2)Re: ]

9. AV2=-hsoReir / (hiex+(1+hse2)RE2)

Design for First Stage

10. Choose Ic;i=1mA, Vcc=12, Vce1 = Vee /2, Vei= Vee/10, S=10
11. Calculate Rg;, Ry,

12. RLefﬂ:RCIH Zy

13. Zu:hieHRBl

14. Avi=-heiRiem / Zia

Calculation of Capacitor Values
15. X<=Zi/1 0, X<=R.1 O, X <=7/l O, Xo=Rie/10

Procedure:

1. Connect the circuit as per the circuit diagram

2. Set the properties of components as per the components properties sheet

3. Place the transient simulation, d.c simulation and a.c simulations on editor.
4. Set the simulation properties

5. Simulate the circuit

6. Place the cartesian diagram and set the properties.

7. Note down the the graph.
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Model Graphs:
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Result:

1. Overall Gain= |

2. Gain of First stage=

3. Bandwidth of Two stage= fu- fi
4. Bandwidth of first stage= fu- fi
5. Input Impedance=

ECA-Lab Manual SF-SAC/ ECE / II-1I/LM/2010 /ver. 1.0



SWECHA

Flat Mo. 201 karan Center,5. D. Road Secunderabad. 500003.

Component Properties sheet

SNO Component Name Value
1 Resistor RI11 68 kohm
2 Resistor R21 13 kohm
3 Resistor R12 6.2 kohm
4 Resistor R22 1.1 kohm
5 Resistor Rs 600 kohm
6 Resistor Rel 4.7 kohm
7 Resistor Rc2 1 kohm
8 Resistor Rel 1.2 kohm
9 Resistor Re2 240 ohm
10 Resistor RL 100 kohm
11 Resistor Rs 600 ohm
12 Capacitor Ci 22 uF
13 Capacitor Cel 33 uF
14 Capacitor Ce2 150 uF
15 Capacitor Ce 33 uF
16 Capacitor Co 33 uF
17 Transistor Ql BCI107A
18 Transistor Q2 BCI107A
19 Power supply VCC 12V
20 Input Voltage Vs I mV, 1kHz
source

ECA-Lab Manual

SF-SAC/ ECE / II-1I/LM/2010 /ver. 1.0



L8 /#' SWECHA

—_— L
%% Flat Mo. 201 karan Center,5. D. Road Secunderabad. 500003.
L

Simulation Properties Sheet
Transient Simulation:

Sweep Parameter : time
Type: linear

Start: 0 // Starting time of analysis //

Stop: 2ms // Stop time of analysis //

Step: 1.8018e-06 // Step Size or incrementing value//
Number: 1111 // Number of points in the graphs//

AC Simulation:

Sweep Parameter : frequency
Type: logarithmic

Start: 10Hz // Starting frequency of analysis //
Stop: 10MHz /I Stop frequency of analysis //
Points Per Decade: 10

Number: 100 //' Number of points in the graphs//

DC Simulation:

No changes are required
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Experiment- 4
Current Shunt Feedback Amplifier

Aim: To simulate the Current Shunt Feedback Amplifier and obtain the
frequency response.

Design Specifications:

Voltage Gain(Av1)=36dB, Voltage Gain(Av2)=11dB, Input Impedanc =2kohm,
fi=1KHz without feedback

Apparatus: Qucs Software

Circuit Diagram:

Without Feedback

. R11 o ... 1Riz o T
- -R-66kohm Fa=4.?'koh§' Co ?Hﬁ?mh‘ 'R=1kChm * W U2V

=1 uF ' -

Y L D E‘Cf”?"l—ﬁr :|: L :E?CT“?.‘H:: Co ~ |

AAA————1—— T+ 1 h, C=22uF LmL | .
T - ce. . .|. . ... % R=100fkohm . .
....+Fi=ﬁﬂﬂDhm... I-C=1.5-uF---- — ] |
Ve - Y~ N He1 . N . . I

R22. Faz
‘U1 .mv(::?. o H 12’#’. "be1 2 . e ' C=1.quF. . © 8 oo .
ST . . . .R?1. . . C 15 o =11lr.D B=24boOhm.|. . . s o o s
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With Feedback

......... R11 Rci A I 4 Re2 ._4.“{:. J
""""" R=66 kOhm H:-i.?kﬂhrg' Co '§H=‘3-3“@“'§'n;1 kOhm * * | T UZ12ve
............. L. P - _F_JIWI ]
......... i : . Y :: —.
...... "|‘I;|n. . G=1uF . BI:‘I'I}?_A_'lr A E;G-1'|}?A2 Co P
........... e | S = | 1 S

...... ik — 1T L, C22uh LR e

Rs Lo e oo b §.F|=1m ohm. . .

4F_|='E'>_'I}|}_DI'_IH1_ . S c=15uFl- - - —t. . ... S .
s CRet. - T 1. . N Y
ng—1 I11"|"® ....... . B=1:2k W P .R22 Re2 .
" - B21 . . § Coe o = .§.F|=1 1hﬂh§ R=240 Ohm

‘B=13 kOhrh P _T P T T T
== |

............ "'M’_ a5 @ o © o o @ o @ © @ o o o
......................... BE - - e e
......................... RSkOhm © e

Design Equations:

1. Select the transistors which has higher cutoff frequency of IMHz
Design for Second Stage

2. Choose I,;=5mA, Vcc=12, Ve = Vee /2, V= Vee/10, S=5

. Calculate Re;=Vgy/ Iz

. Calculate RC from Vcc-Icchz-VCEz-VEQZO

. RLeﬁ2:RC2HRL

. CalculateVg, from Vg,=Vpet Ve

. Calculate Rlz, Rzz fI'OIIl S:1+R}32/ RE . VBZZVCc(Rz) / (R1+R2)
Z>=Rg;|| [hiext(1+hs2)Re:]

9. AV2=-h ;R / (hieaH(1+hse2)RE2)

Design for First Stage

10. Choose Ic=1mA, Vce=12, Vce= Vee /2, Ve= Vee/10, S=10

11. Calculate RE, RC,

12 RLefﬂ:RCl H Z12

13. Zil=hie||RB1

14. AVI1=-hfeRLeff/ Zil

Calculation of Capacitor Values

15.Xi<=Zi1/10, Xee1<=Re1/10, Xce2<=Re2/10, Xc<=Zin/10, X6=Rieen/10

PO\IO\QII-BU)
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Design With Feedback

16. B =-Re2 / (RitRe2), Choose R=5 Kohm

17. D=1+ BA1, Ai=(hgihg )(Rei][Re2) / (ZioH(Rei|[Re2))
18. A=A /D

19. Avi=A(Reiem)/Rs

20. Zo=Zp, Z:=72:/D

Procedure:

1. Connect the circuit as per the circuit diagram

2. Set the properties of components as per the components properties sheet

3. Place the transient simulation, d.c simulation and a.c simulations on editor.
4. Set the simulation properties

5. Simulate the circuit

6. Place the cartesian diagram and set the properties.

7. Note down the the graph.

Model Graphs:

Without Feedback

T
H= =

60

| Il ] | Il 1
0] 1ed Ted 1ed et Tes 1e8
acfrequency
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With Feedback

306 El

AV dB

1! | | J | |
100  1e3 1ed 1e5 1e6 1e/  1e8
acfrequency

Result:

1. Without feedback Av= ,
With Feedback A=
Without feedback BW=fy-fi
With feedback BW=f-f,
Without feedback Z;= , Lo=
With feedback  Z;= , Lo=

SN ol
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Component Properties sheet

SNO Component Name Value

1 Resistor Ry 68 kohm
2 Resistor Ry 13 kohm
3 Resistor R, 6.2 kohm
4 Resistor R» 1.1 kohm
5 Resistor R, 600 kohm
6 Resistor R 4.7 kohm
7 Resistor Ro 1 kohm
8 Resistor R 1.2 kohm
9 Resistor R 240 ohm
10 Resistor Ry 100 kohm
11 Resistor R, 600 ohm
12 Capacitor G 1uF

13 Capacitor Ceai 1.5 uF
14 Capacitor Ce 1.5 uF
15 Capacitor C. 1.5 uF
16 Capacitor Co 2.2uF
17 Transistor Qi BCI107A
18 Transistor Q: BCI107A
19 Power supply Vee 12V
20 Input Voltage Vs 1 mV, 1 kHz

source

21 Resistor Rf 5 kohm

ECA-Lab Manual SF-SAC/ ECE / II-1I/LM/2010 /ver. 1.0
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Transient Simulation:

Sweep Parameter : time
Type: linear

Start: 0 // Starting time of analysis //

Stop: 2ms // Stop time of analysis //

Step: 1.8018e-06 // Step Size or incrementing value//
Number: 1111 // Number of points in the graphs//

AC Simulation:

Sweep Parameter : frequency
Type: logarithmic

Start: 10Hz // Starting frequency of analysis //
Stop: S0MHz // Stop frequency of analysis //
Points Per Decade: 10

Number: 100 /' Number of points in the graphs//

DC Simulation:

No changes are required
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Experiment- 5
Cascode Amplifier

Aim: To simulate the Cascode Amplifier and obtain the frequency response.

Design Specifications:
Voltage Gain(Av)=100, Bandwidth= 1MHz

Apparatus: Qucs Software

Circuit Diagram:

ooet é'F{':ZflkOh'm ........ : ._IBI .....

G=1 OG uF . P T T . o — .

Design Equations:

1. Select the transistor which has higher cutoff frequency of 1MHz
2. Assume V=15V, Verr =Ver: =Ved/3.1gi=Ip=1mA,Rs = 600 ohm.
3. Reer= Rc|[Rv.

4. rel =26mV/Ig. hiel = Bl*rel. Since Pl= P2,Ig=Ik =>rel=re2.

ECA-Lab Manual SF-SAC/ ECE / II-II/LM/2010 /ver. 1.0
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5.Gain for Q1 transistor Avl=V01/Vi=-Ry/rel.

With Ry=re2=hib2 of transistor-2 => Av1 = -re2/rel=-1.
6. Av2 = Ries/re2=?,total gain Ar=AvI1*Av2 = 100.

calculate Av2 from above formula, from Av2 and R, calculate Rc.
7.calculate Rg from

Vee=IcRc¢ + Vg +VeriHeRE.

8.1]31 :IBzz Ic1/ B, R3:10*RE,

find 13 from I3:VB1/ R3 where V31:VE1+VBE1.

ﬁl’ld 12 fI'OI’Il Iz = I3+IB1

fil’ld Rz from R2: [VBQ'VB 1]/ 12.

find I; from I, = L, +]Ig,.

Find R, from R,=[Vcc-Vg:]/11.
9.output coupling capacitor is given by Xco = (Rcl||Ry)/10.

Xco = 12p1*f*Cy where f is lower cutoff frequency. In diagram Cy=C..

Bypass capacitor is given by Xcg = Rg/10.

Xce = 1/2p1*f*Cg. In diagram Ce=Cs.

Procedure:

1. Connect the circuit as per the circuit diagram

2. Set the properties of components as per the components properties sheet
3. Place the transient simulation

4. Set the simulation properties

5. Simulate the circuit

6. Place the cartesian diagram and set the properties.

7. Note down the the graph.

ECA-Lab Manual SF-SAC/ ECE / II-1I/LM/2010 /ver. 1.0
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Model Graphs:
0.005+ nl
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o Ot
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=
_50__
-100 ' : : : | : : |
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acfrequency
Result:

1. Voltage Gain AV=
2. Bandwidth BW:fH—fL
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Component Properties sheet

SNO Component Name Value
1 Resistor R1 90 kohm
2 Resistor R2 24 kohm
3 Resistor Rs 100 ohm
4 Resistor R3 47 kohm
5 Resistor Rc 8.2 kohm
6 Resistor Re 4.7 kohm
7 Resistor RL 90 kohm
8 Capacitor C1 100 uF
9 Capacitor C3 20 uF
10 Capacitor C4 68 uF
11 Capacitor Cs5 56 uF
12 Transistor Ql 2N3904
13 Power supply VCC 15V
14 Input Voltage Source Vs 10 mV,1 kHz
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Simulation Properties Sheet

Transient Simulation:

Sweep Parameter : time
Type: linear

Start: 0 // Starting time of analysis //

Stop: 2ms // Stop time of analysis //

Step: 1.8018e-06 // Step Size or incrementing value//
Number: 1111 // Number of points in the graphs//

AC Simulation:

Sweep Parameter : frequency
Type: logarithmic

Start: 10Hz // Starting frequency of analysis //
Stop: 2ms // Stop time of analysis //

Points Per Decade: 10

Number: 100 //' Number of points in the graphs//

DC Simulation:

No changes are required
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Experiment- 6
Colpitts Oscillator

Aim: To simulate the Colpitts Oscillator and obtain the transient response.

Design Specifications: 1. Voltage Gain(Av)=50 ,
2. Frequency of the output signal=770 kHz

Apparatus: Qucs Software

Circuit Diagram:

=3 . ’Té .. éﬂ{ﬂ ................

B=13 kOh R R=B>0Chm.- - - - - . . . . . . . .
........ . . . . . . . . . .x‘rout. . . . . . . . . .
........ S ) —J— B
________ Bcworee t . T | e ueisw

1L ¥ . <o\ L

LL] Iy C=15wfF

e L TR F-RT R
. C=10uF o N I
F'..E. . . Re1l - . --: .........
ResaRon Re200hm - cppowe T
B | I B 1 I
| 1 | | 1 |
1 gz |
.. C=4TOpFE | C=4TPF_ L

Design Equations:

1. Design the CE Amplifier for the given Gain.

2. Choose C;

3. Calculate C, from Av> C,/C,

4. Calculate C from =1/(2I1 (L,C)"?), where C= C,C,/(C,+C,)

ECA-Lab Manual SF-SAC/ ECE / II-1I/LM/2010 /ver. 1.0
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Procedure:

1. Connect the circuit as per the circuit diagram

2. Set the properties of components as per the data sheet

3. Place the transiant simulation ,d.c simulation and a.c simulations on editor.
4. Set the simulation properties

5. Simulate the circuit

6. Place the cartesian diagram and set the properties.

7. Note down the the graph.

Model Graphs:

E:i

Vout Vit

Result:
1. Theoritical Frequency (fr)=(1/2IT1 ) X( (C;+C)/LC,C,)"
2. Practical Frequency (fp)= 1/Tmeasured

ECA-Lab Manual SF-SAC/ ECE / II-1I/LM/2010 /ver. 1.0
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Component Properties sheet

SNO Component Name Value
1 Resistor R1 13 kohm
2 Resistor R2 2.4 kohm
3 Resistor Rcl 820 ohm
4 Resistor Rel 200 ohm
5 Capacitor Ci 10 uF
6 Capacitor Co 1.5 uF
7 Capacitor Ce 220 uF
8 Capacitor Cl1 470 pF
9 Capacitor C2 47 pF
9 Inductor L1 1 mH
10 Transistor BC107BP BC107BP
11 Power supply VCC 12V

Simulation Properties Sheet

Transient Simulation:

Sweep Parameter
Type: linear
Start: 0

Stop: 0.025ms
Step: 1.8018e-06
Number: 1111

DC Simulation:

: time

// Starting time of analysis //
// Stop time of analysis //

// Step Size or incrementing value//
// Number of points in the graphs//

No changes are required

ECA-Lab Manual
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Experiment- 7
RC Phase Shift Oscillator using Transistor

Aim: To simulate the RC Phase Oscillator using Transistor and obtain the
transient response.

Design Specifications: Frequency of output signal = 18kHz , Ay>= 29
Apparatus: Qucs Software

Circuit Diagram:

Design Equations:

1. Assume Vcc:12V ) VCE :Vcc/ 2 ) VE:Vcc/ 10

2. Calculate Rc from Av=-(hgg (R¢||1/hoe)) / hic , where hie ho can be taken
from the manufacturers datasheet of the transistor.

3. Calculate Ic fI'OIIl Vcc-IcRc-VCE-VEZO

4. Assume Ic=Ig, Calculate Rt from Ve= IgRg

5. S=1+ (Rs/Rg), choose S=10, calculate Rg=9Rg where Rg=R1||R2

6. Calculate Vg=Vge+VE, where Vge=0.65 V

7. Calculate the ratio R1/R2 from Vg=(R2 .V¢c) / (R1 + R2)

8. From steps 5 and 7 calculate R1, R2

ECA-Lab Manual SF-SAC/ ECE / II-II/LM/2010 /ver. 1.0



by ’/’?k SWECHA

—_— L
%% Flat Mo. 201 karan Center,5. D. Road Secunderabad. 500003.
L

9. Calculate emitter bypass capacitance (Cg ) from Xceg <= Rg/10

10. Choose R= Ra=Rb=10 kohm, calculate Ca=Cb=Cc using
=1/20RC(6+4K)1/2 , where K= Rc¢/R

11. Calculate R7 from R7= R-hj.

12. Choose the transistor such that h,.Rc< 0.1, hgg > 4K+23+29/K

Procedure:

1. Connect the circuit as per the circuit diagram

2. Set the properties of components as per the components properties sheet
3. Place the transient simulation

4. Set the simulation properties

5. Simulate the circuit

6. Place the cartesian diagram and set the properties.

7. Note down the the graph.

Model Graphs:

Vout.Vt
?

60bs2 0.0064
time

Result:
1. Theoritical Frequency (fr)=1/2ITIRC(6+4K)'?,
where K= Rc¢/R , R=Ra=Rb

2. Practical Frequency (fr )= 1/ Teasured

ECA-Lab Manual SF-SAC/ ECE / II-1I/LM/2010 /ver. 1.0
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Component Properties sheet

SNO Component Name Value
1 Resistor R1 33 kohm
2 Resistor R2 6.2 kohm
3 Resistor Re 600 ohm
4 Resistor Rc 2.4 kohm
5 Resistor Ra 10 kohm
6 Resistor Rb 10 kohm
7 Resistor R7 3.3 kohm
8 Capacitor Cl1 330 uF
9 Capacitor Ca, Cb, Cc 330 pF
10 Transistor BC107BP BC107BP
11 Power supply Vce 12V

Simulation Properties Sheet
Transient Simulation:

Sweep Parameter : time
Type: linear

Start: 0 // Starting time of analysis //

Stop: 7ms // Stop time of analysis //

Step: 1.8018e-06 // Step Size or incrementing value//
Number: 1111 //' Number of points in the graphs//

ECA-Lab Manual SF-SAC/ ECE / II-1I/LM/2010 /ver. 1.0
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Experiment- 8
Class-A Power Amplifier (Transformerless)

Aim: To simulate the Class-A Power Amplifier and calculate the Efficiency.
Design Specifications: Efficiency () =10%
Apparatus: Qucs Software

Circuit Diagram:

ABe
< R=3000hm . . . . .
. .omo b o4 e
..H.=1ﬂﬂhohm_§. . IC T U-2av
-t B S I C|vout
. .c=1Qur .. . . . . .
T B -
’ N == Lr |
ve .. . . LVCE &g jookonm| | .
u=somv . . . . . .. |

Design Equations:

1. Transistor Specifications will include Iemax , CE breakdown Voltage BV cro
and Pcmax

2. Choose 2Vcrg<= BVcro and 2Icq <= lemax

3. Assume V=24 ,VCEQ: V2

4. Calculate Rc from Vcc-IcQRc-VCEQZO

5. Calculate Rg from IBQ:ICQ/hFE, IBQ:(Vcc-O.7) / Rp

6. Choose C1,C2=10uF

ECA-Lab Manual SF-SAC/ ECE / II-II/LM/2010 /ver. 1.0
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Procedure:

1. Connect the circuit as per the circuit diagram

2. Set the properties of components as per the components properties sheet

3. Place the transient simulation, d.c simulation and a.c simulations on editor.
4. Set the simulation properties

5. Simulate the circuit

6. Place the cartesian diagram and set the properties.

7. Note down the the graph.

Model Graphs:
10
0.051
= =
= 0+ 5 0+
= <
-0.05+ 1 1 1 10 1 1 1
0 5e-4 1e-3 0.0015 0.002 0 5e-4 1e-3 0.0015 0.002
time time
20
=
L 10
=
0 : : '
0 5e-4 1e-3 0.0015 0.002
time
Result:

1. Paciy = Vecleq =
2. Putoy=(Vcrpr) ) /(8Rc) =
3. n=(Pac(0) / Py)) X 100 =

ECA-Lab Manual SF-SAC/ ECE / II-1I/LM/2010 /ver. 1.0
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Component Properties sheet

SNO Component Name Value
1 Resistor Rb 100 kohm
2 Resistor Rc 300 ohm
3 Resistor RL 100 kohm
4 Capacitor C1 10 uF
5 Capacitor C2 10uF
6 Transistor 2N2222 2N2222
7 Power supply VCC 24V
8 Input Voltage Source VS 50mV, 1kHz

Simulation Properties Sheet

Transient Simulation:

Sweep Parameter
Type: linear
Start: 0

Stop: 2ms

Step: 1.8018e-06
Number: 1111

DC Simulation:

: time

// Starting time of analysi
// Stop time of analysis //

// Step Size or incrementing value//
// Number of points in the graphs//

No changes are required

ECA-Lab Manual

s//

SF-SAC/ ECE / II-1I/LM/2010 /ver. 1.0



by //77‘" SWECHA

— L
%%’)J Flat Mo. 201 karan Center,5. D. Road Secunderabad. 500003.
L J

Experiment- 9
Class-B Complementary Symmetry Amplifier

Aim: To simulate the Class-B Complementary Symmetry Amplifier and
calculate the Efficiency.

Design Specifications: Efficiency n=78%
Apparatus: Qucs Software

Circuit Diagram:

. . RL. . .]|. . =

. . R=1kOhm . .

. 4 V2
—I:. Q2M2907A_1 = U=30V

Procedure:

1. Connect the circuit as per the circuit diagram

2. Set the properties of components as per the components properties sheet

3. Place the transient simulation, d.c simulation and a.c simulations on editor.
4. Set the simulation properties

5. Simulate the circuit

6. Place the cartesian diagram and set the properties.

7. Note down the the graph by giving input voltage as 1V and 30V,

ECA-Lab Manual SF-SAC/ ECE / II-II/LM/2010 /ver. 1.0
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Model Graphs:
40
o.03f
o204
0.02-+
= =
£ 0 G
-
0.01
904
0
A0 I I ! I } } } }
o %e-4 4e-4 6ed Bed le3 0 2e-4 de-4 Ge-4 Be-4 1e-3
40 14
Eﬂ__
== TE0
gs ° 2>
-201
14
40 ' 0 2&=4 de-4 Ge-4 Be-4 1e-3
0 De-4 4e-4 Ge-4 8e-4 1e-3 iime
time time
time
Result:

1. PdC(l): Vcc(ZIC(P) / T )
2. Pac(0)= (VL(p-p) )2 / 8RL
3. n=(Pac(0) / Puciy) X 100
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Component Properties sheet

SNO Component Name Value
1 Resistor RL 1 kohm
2 Capacitor C1 100 uF
3 Transistor 2N2907A 2N2907A (PNP)
4 Transistor 2N2222 2N2222 (NPN)
5 Power supply Vi 30V
6 Power supply V2 30V
7 Input Voltage Source V3 (1-30) V, 1 kHz

Simulation Properties Sheet
Transient Simulation:

Sweep Parameter : time
Type: linear

Start: 0 // Starting time of analysis //

Stop: 2ms // Stop time of analysis //

Step: 1.8018e-06 // Step Size or incrementing value//
Number: 1111 // Number of points in the graphs//

DC Simulation:

No changes are required

ECA-Lab Manual SF-SAC/ ECE / II-1I/LM/2010 /ver. 1.0
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Experiment- 10
Common Base (BJT) Amplifier

Aim: To simulate the Common Base Amplifier and obtain the frequency
response.

Design Specifications:
Voltage Gain(Av)=30, Bandwidth= IMHz,

Apparatus: Qucs Software

Circuit Diagram:

Design Equations:
1. Select the transistor which has higher cutoff frequency of 1IMHz
2. Assume VCC=12V , VCB =VC(C/2.
3. Calculate Rc from equation Avs = -hp+«R'/(R1 + Rs) where R.' = Rc|| Ry
Ri1 = hib,Rs is the sourcr resistance,R; is the load resistance
4. Calculate Ic from equation Vce-IcRe-Vep= 0.
5.Assume Ic =Ig and calculate RE from -Vgg +1gRe-Vp=0.
6.Calculate Cs from equation
fL = 1/(2pi(Rs+R1)Cs) wher fi ;s the lower cutoff frequency.
and take Cp =Cs.

ECA-Lab Manual SF-SAC/ ECE / II-II/LM/2010 /ver. 1.0
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Procedure:

1. Connect the circuit as per the circuit diagram

2. Set the properties of components as per the components properties sheet

3. Place the transient simulation, d.c simulation and a.c simulations on editor.
4. Set the simulation properties

5. Simulate the circuit

6. Place the cartesian diagram and set the properties.

7. Note down the the graph.

Model Graphs:
0.02+ 0.5+
= -
= =
2 0 5 0
= (=]
= =
-0.02__ 1 Il Il Il _0.5__ Il Il 1 Il
0 204 4e4 6e4 8e4 1e3 0 2e4 4e4 6e4 84 1e3
time time
20+
[wa]
_ol
z ot
20t ' : : : : : :
10 100 1e3 1e4 1e5 1e6 1e7 1e8 1e9
acfrequency
Result:

1.Voltage Gain=
2.Bandwidth BW= fy-fi

ECA-Lab Manual SF-SAC/ ECE / II-1I/LM/2010 /ver. 1.0
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Component Properties sheet

SNO Component Name Value
1 Resistor Rs 100 ohm
2 Resistor RE 650 ohm
3 Resistor RC 4 Kohm
4 Resistor RL 15 kohm
5 Capacitor Cs 10 uF
6 Capacitor CL 10 uF
7 Transistor BC107BP BC107BP
8 Power supply VCC 12V
9 Power supply VEE 2V
10 Input Voltage Source Vin 10mV,1 kHz
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Simulation Properties Sheet
Transient Simulation:

Sweep Parameter : time
Type: linear

Start: 0 // Starting time of analysis //

Stop: 2ms // Stop time of analysis //

Step: 1.8018e-06 // Step Size or incrementing value//
Number: 1111 // Number of points in the graphs//

AC Simulation:

Sweep Parameter : frequency
Type: logarithmic

Start: 10Hz // Starting frequency of analysis //
Stop: 100MHz // Stop time of analysis //
Points Per Decade: 10

Number: 100 /I Number of points in the graphs//

DC Simulation:

No changes are required

ECA-Lab Manual SF-SAC/ ECE / II-1I/LM/2010 /ver. 1.0
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Experiment- 11
Hartley Oscillator

Aim: To simulate the Transistor Hartley Oscillator and obtain the transient
response.

Design Specifications: Voltage Gain(Av)=50,
Frequency of the output signal=7.7 kHz

Apparatus: Qucs Software

Circuit Diagram:

.|:11...’Té....§F|{:1 ................

- B=13 kOh 5 o o o R=820Chm- - - - - - . . . . . . .

....... ‘.ll'u.ut

....... 11 FL........_:"I"EC..

....... powovee | . | TR w2
T [
“ b  Cst50F
o

L T I I
Rz . . . - -Ael - -;::E' .........
e I L T
e | O
K S
e - R
o —_

| ]|
....... A
....... g e

ECA-Lab Manual

SF-SAC/ ECE / II-1I/LM/2010 /ver. 1.0



L8 /#' SWECHA

—_— L
%@ Flat Mo. 201 karan Center,5. D. Road Secunderabad. 500003.
L

Design Equations:

1. Design the CE Amplifier for the given Gain.

2. Choose L,

3. Calculate L, from Av=1/p=L./L,

4. Calculate C; from f=1/(2I1 (LC5)"?), where L= L;+L,

Procedure:

1. Connect the circuit as per the circuit diagram

2. Set the properties of components as per the components properties sheet

3. Place the transient simulation, d.c simulation and a.c simulations on editor.
4. Set the simulation properties

5. Simulate the circuit

6. Place the cartesian diagram and set the properties.

7. Note down the the graph.

Model Graphs:

Vout.Vt

M

| | ] | | ] | ] | | | | | | | | | | | m)
oe-4 1e-30.00150.0020.00250.0030.00350.0040.00450.0050.00550.0060.00650.00/0.00/50.0080.00850.0090.0095 0.01

tima

Result:
1. Theoritical Frequency (fr)=1/ (211 ((L,+L,)C)"?)
2. Practical Frequency (fr)= 1/Tmeasured
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Component Properties sheet

SNO Component Name Value
1 Resistor R1 13 kohm
2 Resistor R2 2.4 kohm
3 Resistor Rcl 820 ohm
4 Resistor Rel 200 ohm
5 Capacitor Cl1 10 uF
6 Capacitor C2 1.5 uF
7 Capacitor C3 2uF
8 Inductor L1 2 mH
9 Inductor L2 2mH
10 Transistor BC107BP BC107BP
11 Power supply VCC 12V

Simulation Properties Sheet

Transient Simulation:

Sweep Parameter
Type: linear
Start: 0

Stop: 10 ms
Step: 1.8018e-06
Number: 1111

DC Simulation:

: time

// Starting time of analysis //
// Stop time of analysis //

// Step Size or incrementing value//
// Number of points in the graphs//

No changes are required
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