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a scilab code whose theory is explained in Section 2.3 of the book.
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Chapter 1

Operating Point

Scilab code Exa 1.1 To find dc load points

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX1 1 . s c e
9

10 clc;

11 clear;

12 Vcc =10; // dc supp ly v o l t a g e i n V
13 Rc=2e3;// c o l l e c t o r r e s i a t a n c e i n ohm
14 // Vce=Vcc+( I c ∗Rc )
15 //To f i n d the c o o r d i n a t e s o f the l oad l i n e f i r s t put

I c =0 i n the f o l l o w i n g e q u a t i o n
16 Ic=0;

10



Figure 1.1: To find dc load points

Figure 1.2: To find dc load points
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Figure 1.3: determination of operating points

17 Vce=Vcc -(Ic*Rc);

18 printf(”\n The c o o r d i n a t e s o f one end p o i n t B o f the
l oad l i n e i s (%1 . 0 f V, 0 ) ”,Vce)

19 //To f i n d the c o o r d i n a t e s o f the l oad l i n e then put
Vce=0 i n the f o l l o w i n g e q u a t i o n

20 Vce =0;

21 Ic=(Vcc -Vce)/Rc;

22 printf(”\n The c o o r d i n a t e s o f o t h e r end p o i n t A o f
the l oad l i n e i s ( 0 ,%1 . 0 f mA) ”,Ic*1e3)

23

24 vce =0:10;

25 for i=1:11

26 ic(i)=(10-vce(i))/2;

27 end

28 plot(vce ,ic)

29 xlabel(”Vce i n v o l t ”)
30 ylabel(” I c i n mA”)
31 title(”DC load l i n e ”)
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Scilab code Exa 1.2 determination of operating points

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX1 2 . s c e
9

10 clc;

11 clear;

12 Rc=5e3;// c o l l e c t o r l oad r e s i s t a n c e i n ohm
13 Vcc =10; // dc supp ly v o l t a g e i n V
14 Ib=20e-6; // base c u r r e n t i n A
15 beta =50;

16

17 Ic=beta*Ib;// c o l l e c t o r c u r r e n t i n A
18 Vce=Vcc -(Ic*Rc);

19 printf(”\n The o p e r a t i n g p o i n t i s (%1 . 0 f V; %1 . 0 f mA)
”,Vce ,Ic*1e3)

Scilab code Exa 1.3 determination of maximum collector current

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
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Figure 1.4: determination of maximum collector current

6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX1 3 . s c e
9

10 clc;

11 clear;

12 Vcc =5; // dc supp ly v o l t a g e i n V
13 Rc=2e3;// c o l l e c t o r l oad r e s i s t a n c e i n ohm
14 Vce =1; // knee v o l t a g e i n V
15

16 Ic=(Vcc -Vce)/Rc;

17 printf(”\n The maximum c o l l e c t o r c u r r e n t= %1 . 0 f mA”,
Ic*1e3)

Scilab code Exa 1.4 determination maximum input current

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
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Figure 1.5: determination maximum input current

4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX1 4 . s c e
9

10 clc;

11 clear;

12 Rc=4e3;// c o l l e c t o r l oad r e s i s t a n c e i n ohm
13 Vcc =15; // dc supp ly v o l t a g e i n V
14 Vce =1; // knee v o l t a g e i n V
15 beta =100;

16

17 Ie=(Vcc -Vce)/(beta*Rc);

18 printf(”\n P e r m i s s i b l e i nput c u r r e n t= %1 . 0 f
microampere ”,Ie*1e6)

19

20 // There i s a mi s take i n the book f i n a l answer
21 // the book answer i s 30 microampere i n s t e a d o f 35

microampere
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Chapter 2

Transistor Biasing Techniques

Scilab code Exa 2.1 Determination of operating point

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX2 1 . s c e
9

10 clc;

11 clear;

12 Vcc =10; // dc supp ly v o l t a g e i n V
13 Rc=2e3;// C o l l e c t o r r e s i s t a n c e i n ohm
14 Rb=300e3;// base r e s i s t a n c e i n ohm
15 beta =75;

16 Vbe =1; // v o l t a g e a c r o s s base e m i t t e r t e r m i n a l i n V
17

18 Ib=(Vcc -Vbe)/Rb;

19 Ic=beta*Ib;

16



Figure 2.1: Determination of operating point

20 Vce=Vcc -(Ic*Rc);

21

22 printf(”\n The o p e r a t i n g p o i n t i s (%0 . 2 f mA; %0 . 1 f V)
\n”,Ic*1e3,Vce)

23

24 Icsat=Vcc/Rc;

25 if Ic<Icsat then

26 printf(”\n The o p e r a t i n g p o i n t i s i n a c t i v e
r e g i o n \n”)

27 else

28 printf(”\n The o p e r a t i n g p o i n t i s not i n a c t i v e
r e g i o n ”)

29 end

30

31 // There i s a e r r o r i n the Vce answer
32 // from the g i v e n data Vce =5.5V and i t i s m i s t a k e n l y

g i v e n as 3 . 5V
33 // and a l s o I c s a t =5mA not 4mA

Scilab code Exa 2.2 Calculation of base resistance
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Figure 2.2: Calculation of base resistance

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX2 2 . s c e
9

10 clc;

11 clear;

12 Vcc =9; // dc supp ly v o l t a g e i n V
13 Rc=3e3;// C o l l e c t o r r e s i s t a n c e i n ohm
14 beta =100;

15 Vbe =0.7; // v o l t a g e a c r o s s base e m i t t e r t e r m i n a l i n V
16

17 Ic_top=Vcc/Rc;

18 Ic_mid=Ic_top /2;

19 Ib=Ic_mid/beta;

20 Rb=(Vcc -Vbe)/Ib;

21 printf(”\n Base r e s i s t a n c e Rb=%0 . 1 f kohm \n”,Rb*1e
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Figure 2.3: Calculation of emitter resistance

-3)

Scilab code Exa 2.3 Calculation of emitter resistance

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX2 3 . s c e
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Figure 2.4: Calculation of currents

9

10 clc;

11 clear;

12 Vcc =9; // dc supp ly v o l t a g e i n V
13 Ib=20e-6; // Base c u r r e n t i n A
14 Rb=400e3;// base r e s i s t a n c e i n ohm
15 beta =50;

16 Vbe =0.7; // v o l t a g e a c r o s s base e m i t t e r t e r m i n a l i n V
f o r s i l i c o n t r a n s i s t o r

17

18 Re=((Vcc -Vbe)/(Ib*beta))-(Rb/beta);

19 printf(”\n Emit te r r e s i s t a n c e= %1 . 0 f ohm \n”,Re)

Scilab code Exa 2.4 Calculation of currents
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1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX2 4 . s c e
9

10 clc;

11 clear;

12 Vcc =12; // dc supp ly v o l t a g e i n V
13 Re=1e3;// e m i t t e r r e s i s t a n c e i n ohm
14 Rb=1.1e6;// base r e s i s t a n c e i n ohm
15 beta =99;

16 Vbe =1; // v o l t a g e a c r o s s base e m i t t e r t e r m i n a l i n V
17

18 Ib=(Vcc -Vbe)/(Rb+(beta +1)*Re);

19 Ic=beta*Ib;

20 Ie=Ic+Ib;

21 printf(”\n Base c u r r e n t Ib= %1 . 2 f micro ampere \n
C o l l e c t o r c u r r e n t I c= %0 . 2 f mA \n Emit te r c u r r e n t

I e= %1 . 0 f mA \n”,Ib*1e6,Ic*1e3 ,Ie*1e3)
22

23 //The answer f o r Ib g i v e n i n the book has e r r o r ; Ib
=9.166 micro ampere

24 // Hence the answer i s d i f f e r e n t from book answer

Scilab code Exa 2.5 Calculation of base resistance

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
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Figure 2.5: Calculation of base resistance

4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX2 5 . s c e
9

10 clc;

11 clear;

12 Vcc =12; // dc supp ly v o l t a g e i n V
13 Ic=6e-3; // c o l l e c t o r c u r r e n t i n A
14 Vce =6; // c o l l e c t o r e m i t t e r v o l t a g e i n V
15 beta =100;

16 Vbe =0.3; // v o l t a g e a c r o s s base e m i t t e r t e r m i n a l i n V
17

18 Rc=(Vcc -Vce)/Ic;

19 Ib=Ic/beta;

20 // Vcc=(Rc∗ I c ) +((Rb+Rc ) ∗ Ib )+Vbe ;
21 Rb=(Vcc -Vbe -(Ic*Rc)-(Ib*Rc))/(Ib);

22 printf(”\n Base r e s i s t o r Rb= %1 . 0 f kohm \n”,Rb*1e-3)
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Figure 2.6: Determination of operating point

Scilab code Exa 2.6 Determination of operating point

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX2 6 . s c e
9

10 clc;

11 clear;

12 Vcc =20; // dc supp ly v o l t a g e i n V
13 Rb=100e3;// base r e s i s t a n c e i n ohm
14 beta =100;

15 Rc=1e3;// c o l l e c t o r r e s i s t o r i n ohm
16 Vbe =0.7; // v o l t a g e a c r o s s base e m i t t e r t e r m i n a l i n V

f o r s i l i c o n t r a n s i s t o r
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Figure 2.7: To find dc load points

17

18 Ib=(Vcc -Vbe)/(Rb+(1+ beta)*Rc);

19 Ic=beta*Ib;

20 Vce=Vcc -(Ic*Rc);

21 printf(”\n The o p e r a t i n g p o i n t i s (%0 . 1 f mA; %1 . 1 f V)
\n”,Ic*1e3,Vce)

Scilab code Exa 2.7 To find dc load points

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX2 7 . s c e
9

10 clc;
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11 clear;

12 Rc=2e3;// c o l l e c t o r r e s i a t a n c e i n ohm
13 Re=3e3;// e m i t t e r r e s i s t a n c e i n ohm
14 R1=14e3;

15 R2=6e3;

16 Vcc =10; // dc supp ly v o l t a g e i n V
17 Vbe =0.3; // Base e m i t t e r v o l t a g e f o r Germanium
18

19 //To g e t the end p o i n t B o f the l oad l i n e , I c i s 0
20 Ic=0;

21 Vce=Vcc -(Ic*(Rc+Re));

22

23 //To g e t the end p o i n t A o f the l oad l i n e , Vce i s 0
24 Ic=Vcc/(Rc+Re);

25

26 V2=Vcc*(R2/(R1+R2));

27 Ic=(V2-Vbe)/Re;

28 Vce=Vcc -(Ic*(Rc+Re));

29 printf(”\n The o p e r a t i n g p o i n t i s (%0 . 1 f V; %0 . 1 f mA
) ”,Vce ,Ic*1e3)

Scilab code Exa 2.8 Calculation of percentage error

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX2 8 . s c e
9

10 clc;
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Figure 2.8: Calculation of percentage error

11 clear;

12 Rc=6e3;// c o l l e c t o r r e s i s t a n c e i n ohm
13 Re=9e3;// e m i t t e r r e s i s t a n c e i n ohm
14 R1=150e3;

15 R2=50e3;

16 Vcc =12; // dc supp ly v o l t a g e i n V
17 Vbe =0.3; // Base e m i t t e r v o l t a g e i n V f o r Germanium
18 beta =99;

19

20 V2=Vcc*(R2/(R1+R2));

21 Ic1=(V2 -Vbe)/Re;

22 Vce1=Vcc -(Ic1*(Rc+Re));

23 printf(”\n The o p e r a t i n g p o i n t by approx imate method
i s (%0 . 1 f mA; %0 . 1 f V) ”,Ic1*1e3,Vce1)

24

25 Vth=Vcc*(R2/(R1+R2));

26 Rth=(R1*R2)/(R1+R2);

27 Ic2=(beta*Vth)/(Rth+(beta +1)*Re);

28 Vce2=Vcc -(Rc+Re)*Ic2;

29 printf(”\n The o p e r a t i n g p o i n t by u s i n g Thevenins
Theorem i s (%0 . 4 f mA; %0 . 3 f v ) ”,Ic2*1e3,Vce2)

30
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31 CE=((Ic1 -Ic2)/Ic1)*100;

32 VE=((Vce1 -Vce2)/Vce1)*100;

33 printf(”\n Current e r r o r= %0 . 1 f p e r c e n t a g e \n
Vo l tage e r r o r= %0 . 2 f p e r c e n t a g e ”,CE ,VE)
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Chapter 3

Hybrid Parameters

Scilab code Exa 3.1 Calculation of hybrid parameters

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX3 1 . s c e
9

10 clc;

11 clear;

12 // c o l l e c t o r c u r r e n t i n A
13 Ic1=2e-3;

14 Ic2 =2.5e-3;

15 Ic3=6e-3;

16 Ic4 =9.5e-3;

17 // c o l l e c t o r −e m i t t e r v o l t a g e i n V
18 Vce1 =4;

19 Vce2 =6;

28



Figure 3.1: Calculation of hybrid parameters

20 Vce3 =6;

21 Vce4 =20;

22 // base c u r r e n t i n A
23 Ib1 =20e-6;

24 Ib2 =20e-6;

25 Ib3 =40e-6;

26 Ib4 =40e-6;

27 // v o l t a g e a c r o s s base and e m i t t e r i n V
28 Vbe1 =0.65;

29 Vbe2 =0.65;

30 Vbe3 =0.7;

31 Vbe4 =0.705;

32

33 delIc=Ic2 -Ic1;

34 delVce=Vce2 -Vce1;

35 hoe=delIc/delVce;// at c o n s t a n t Ib
36

37

38 delVbe=Vbe4 -Vbe3;
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39 delVce=Vce4 -Vce3;

40 hre=delVbe/delVce;// at c o n s t a n t Ib
41

42 delIc=Ic3 -Ic2;

43 delIb=Ib3 -Ib2;

44 hfe=delIc/delIb;// at c o n s t a n t Vce
45

46 delVbe=Vbe3 -Vbe2;

47 delIb=Ib3 -Ib2;

48 hie=delVbe/delIb;// at c o n s t a n t Vce
49 printf(”\n hoe= %1 . 0 f micro−mho \n hre= %f \n h f e=

%1 . 0 f \n h i e= %0 . 1 f kohm \n”,hoe*1e6,hre ,hfe ,hie
*1e-3)
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Chapter 4

Small Signal BJT Amplifiers

Scilab code Exa 4.1 Determination of DC load line

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0

Figure 4.1: Determination of DC load line
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7

8 // EX4 1 . s c e
9

10 clc;

11 clear;

12 // f o l l o w i n g a r e the v a l u e s o f r e s i s t o r s used i n a CE
a m p l i f i e r i n ohm

13 R1=10e3;

14 R2=5e3;

15 Rc=1e3;

16 Re=2e3;

17 Rl=1e3;

18 Vcc =12; // supp ly v o l t a g e i n V
19 // from f i g u r e 4 . 2
20 Vce=Vcc;

21 Icmax=Vcc/(Rl+Re);//Maximum c o l l e c t o r c u r r e n t i n A
22 printf(”\n The c o o r d i n a t e s o f end p o i n t s o f the dc

l oad l i n e s a r e ( 0 ;%d V) and (%d mA; 0 ) \n”,Vce ,
Icmax*1e3)

23

24 V2=(R2*Vcc)/(R1+R2);// v o l t a g e a c r o s s R2 i n V
25 Vbe =0.7; // f o r s i l i c o n Vbe i s 0 . 7 i n V
26 Ie=(V2-Vbe)/Re;// e m i t t e r c u r r e n t i n A
27 Ic=Ie;// c o l l e c t o r c u r r e n t i n A
28 Vce=Vcc -(Ic*(Rc+Re));

29 printf(”\n The c o o r d i n a t e s o f the Q p o i n t a r e (%0 . 2 f
mA; %0 . 2 f V) \n”,Ic*1e3,Vce)

30

31 Rac=(Rc*Rl)/(Rc+Rl);// e f f e c t i v e l oad r e s i s t a n c e i n
ohm

32 Vcemax=Vce+(Ic*Rac);

33 Icmax=Ic+( Vcemax/Rac);

34 printf(”\n The c o o r d i n a t e s o f end p o i n t s o f the ac
l oad l i n e s a r e (%0 . 3 f V; 0 ) and (%0 . 1 f mA; 0 ) \n”,
Vcemax ,Icmax*1e3)
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Figure 4.2: Determination of voltage gain

Scilab code Exa 4.2 Determination of voltage gain

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX4 2 . s c e
9

10 clc;

11 clear;

12 Rin=1e3;// input r e s i s t a n c e i n ohm
13 Rc=2e3;// c o l l e c t o r r e s i s t a n c e i n ohm
14 Rl=1e3;// l oad r e s i s t a n c e i n ohm
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Figure 4.3: Calculation of current gain voltage gain input impedence

15 beta =75;

16

17 Rac=(Rc*Rl)/(Rc+Rl);

18 //Av=( I c ∗Rac ) /( Ib ∗Rin ) ;
19 // beta=I c / Ib ;
20 Av=(beta*Rac)/Rin;

21 printf(”\n Vo l tage ga in= %d \n”,Av)

Scilab code Exa 4.3 Calculation of current gain voltage gain input impedence

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
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5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX4 3 . s c e
9

10 clc;

11 clear;

12 delIb =15e-6; // s i g n a l ( i nput ) c u r r e n t changes i n A
13 delIc =1.8e-3; // C o l l e c t o r c u r r e n t changes i n A
14 delVi =0.03; // change i n s i g n a l v o l t a g e i n V
15 Rc=5e3;// c o l l e c t o r r e s i s t a n c e i n ohm
16 Rl=10e3;// l oad r e s i s t a n c e i n ohm
17

18 printf(”\ t ( a ) ”)
19 Ai=delIc/delIb;

20 printf(”\n Current ga in= %d \n”,Ai)
21

22 printf(”\ t ( b ) ”)
23 Rin=delVi/delIb;

24 printf(”\n Input impedence= %1 . 0 f kohm \n”,Rin*1e-3)
25

26 printf(”\ t ( c ) ”)
27 Rac=(Rc*Rl)/(Rc+Rl);

28 Av=( delIc*Rac)/( delIb*Rin);

29 printf(”\n Vo l tage ga in= %d \n”,Av)

Scilab code Exa 4.4 Calculation of impedance and gain

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
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Figure 4.4: Calculation of impedance and gain

6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX4 4 . s c e
9

10 clc;

11 clear;

12 // the f o l l o w i n g a r e the h paramete r s v a l u e s g i v e n
13 hfe =350;

14 hie=5e3;

15 hre =2.5e-4;

16 hoe =35e-6;

17 Rl=5e3;// l oad r e s i s t a n c e i n ohm
18 Rs=15e3;// s o u r c e r e s i s t a n c e i n ohm
19

20 Ai=hfe /(1+( hoe*Rl));

21 printf(”\n Current ga in= %0 . 1 f \n”,Ai)
22 Av=-(hfe*Rl)/(hie+(( hie*hoe) -(hre*hfe))*Rl);

23 printf(”\n Vo l tage ga in= %0 . 1 f \n”,Av)
24 Zie=hie -((hre*hfe*Rl)/(1+( hoe*Rl)));

25 printf(”\n Input impedence= %0 . 3 f kohm \n”,Zie*1e-3)
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26 Zo=(hie+Rs)/((hre*hfe)+(hoe*(hie+Rs)));

27 printf(”\n Output impedence= %0 . 1 f kohm \n”,Zo*1e-3)
28

29 // There i s a e r r o r i n the book f o r c a l c u l a t i o n o f
c u r r e n t ga in

30 // In the book c u r r e n t ga in v a l u e i s 2 7 9 . 9 i n s t e a d o f
2 9 7 . 9
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Chapter 5

Small Signal JFET Amplifiers

Scilab code Exa 5.1 Calculation of drain current

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX5 1 . s c e
9

10 clc;

11 clear;

12 Vp= -3.5; // p i n c h o f f v o l t a g e i n V
13 Idss=5e-3;

14 Vgs=-2; // gate−s o u r c e v o l t a g e i n V
15 Id=Idss *(1-(Vgs/Vp))^2;

16 printf(”\n The d r a i n c u r r e n t= %0 . 3 f mA”,Id*1e3)
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Figure 5.1: Calculation of drain current

Figure 5.2: Calculation of drain current and voltage
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Scilab code Exa 5.2 Calculation of drain current and voltage

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX5 2 . s c e
9

10 clc;

11 clear;

12 //From f i g u r e 5 . 4 ( a ) the f o l l o w i n g v a l u e s a r e taken
13 R1=1e6;

14 R2=0.5e6;

15 Rd=4e3;

16 Rs=8e3;

17 Vdd =18;

18

19 Vg=(Vdd*R2)/(R1+R2);// Gate to ground v o l t a g e i n V
20

21 printf(”\ t ( a ) ”)
22 Vgs=-2; // gate−s o u r c e v o l t a g e i n V
23 Id=(Vg-Vgs)/Rs;

24 Vd=Vdd -(Id*Rd);

25 printf(”\n The d r a i n c u r r e n t= %d mA”,Id*1e3)
26 printf(”\n The d r a i n v o l t a g e= %d V \n”,Vd)
27

28 printf(”\n\ t ( b ) ”)
29 Vgs=-4; // gate−s o u r c e v o l t a g e i n V
30 Id=(Vg-Vgs)/Rs;

31 Vd=Vdd -(Id*Rd);

32 printf(”\n The d r a i n c u r r e n t= %0 . 2 f mA”,Id*1e3)
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33 printf(”\n The d r a i n v o l t a g e= %d V \n”,Vd)
34

35 // There i s a mi s take i n the book
36 //Rd v a l u e i s s u b s t i t u t e d as 8 kohm i n s t e a d o f 4 kohm

i n Vd fo rmu la
37 // hence the output v a l u e o f Vd ge t changed
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Chapter 6

Power Amplifiers

Scilab code Exa 6.1 Determination of turns ratio

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX6 1 . s c e
9

10 clc;

11 clear;

12 Rldash =100e3;// l oad impedence i n ohm
13 Rl=25; // r e f l e c t e d l oad impedence i n ohm
14 // Rl dash =(N1/N2) ˆ2∗Rl ;
15 // a=(N1/N2) ˆ2
16 a=Rldash/Rl;

17 b=sqrt(a);

18 printf(”\n Turns r a t i o o f the t r a n s f o r m e r = %d: 1 \n”
,b)
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Figure 6.1: Determination of turns ratio

19

20 // t h e r e i s a e r r o r i n the book
21 // both r e s i s t a n c e v a l u e s s u b s t i t u t e d i n c o r r e c t l y ,

t u r n s r a t i o i s l e s s t h a n one i f book v a l u e i s
s u b s t i t u t e d

22 // above r e s i s t a n c e v a l u e g i v e s the t u r n s r a t i o
c o r r e c t l y

Scilab code Exa 6.2 Calculation of efficiency of the amplifiers

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
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Figure 6.2: Calculation of efficiency of the amplifiers
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5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX6 2 . s c e
9

10 clc;

11 clear;

12 Vmax =15; //maximum v a l u e o f c o l l e c t o r e m i t t e r v o l t a g e
i n V

13 Vmin =3; //minimum v a l u e o f c o l l e c t o r e m i t t e r v o l t a g e
i n V

14 Imax =250e-3; //maximum c o l l e c t o r c u r r e n t i n A
15 Imin =20e-3; //Minimum c o l l e c t o r c u r r e n t i n A
16 Icq =135e-3; // Qu i e s c en t c o l l e c t o r c u r r e n t i n A
17 Vcc =12; //DC Power supp ly i n V
18

19 Po =(1/8) *(Vmax -Vmin)*(Imax -Imin)

20 Pi=Vcc*Icq;

21 eta=(Po/Pi)*100;

22 printf(”\n E f f i c i e n c y o f the a m p l i f i e r = %0 . 1 f
p e r c e n t a g e ”,eta)

Scilab code Exa 6.3 Determination of increase in power

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX6 3 . s c e
9
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Figure 6.3: Determination of increase in power

10 clc;

11 clear;

12 // from the g i v e n output e q u a t i o n o f the a m p l i f i e r
13 A0=16;

14 A1=1.6;

15 A2=1.3;

16 A3=0.4;

17

18 D2=A1/A0;

19 D3=A2/A0;

20 D4=A3/A0;

21 D=sqrt(D2^2+D3^2+D4^2);

22 // power with d i s t r o t i o n =(1+Dˆ2) ∗P1 .
23 //P1 i s the power due to d i s t o r t i o n
24 Pincrease=D^2*100;

25 printf(”\n Per c en tage i n c r e a s e i n power due to
d i s t o r t i o n =%0 . 3 f p e r c e n t a g e ”,Pincrease)
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Figure 6.4: Calculation of maximum power output

Scilab code Exa 6.4 Calculation of maximum power output

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX6 4 . s c e
9

47



Figure 6.5: Calculation of maximum ambient temperature

10 clc;

11 clear;

12 Rl=100; // l oad o f power a m p l i f i e r i n ohm
13 a=12; // l e t a=(N1/N2)
14 Ic=100e-3; // c o l l e c t o r c u r r e n t i n A
15

16 Rldash =(a^2)*Rl;// r e f l e c t e d impedence i n ohm
17 Po =(1/2)*Ic^2* Rldash;

18

19 printf(”\n Maximum ac power output =%d W”,Po)
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Scilab code Exa 6.5 Calculation of maximum ambient temperature

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX6 5 . s c e
9

10 clc;

11 clear;

12 Tc=80; // c a s e t empera tu r e i n d e g r e e c e l c i u s
13 Pd=5; // power d i s s i p a t i o n o f the t r a n s i s t o r i n W
14 theta =8; // therma l r e s i s t a n c e i n d e g r e e C e l c i u s per

watt
15

16 Ta=Tc -(Pd*theta);

17 printf(”\n Ambient t empera tu r e =%d d e g r e e c e l c i u s ”,
Ta)

Scilab code Exa 6.6 Calculation of power dissipation

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX6 6 . s c e
9
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Figure 6.6: Calculation of power dissipation

10 clc;

11 clear;

12 // from f i g u r e 6 . 1 7
13

14 CB=100 -50;

15 DB=100 -25;

16 AD=6;

17 //EC/AD=CB/DB ( S i m i l a r t r i a n g l e s )
18 EC=AD*(CB/DB);

19 printf(”\n Power d i s s i p a t i o n at 50 d e g r e e c e l c i u s =
%d W”,EC)

Scilab code Exa 6.7 Calculation permissible power dissipation
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Figure 6.7: Calculation permissible power dissipation

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX6 7 . s c e
9

10 clc;

11 clear;

12 Tj=90; //maximum j u n c t i o n t empera tu r e i n d e g r e e
c e l c i u s

13 Ta=30; // ambient t empera tu r e i n d e g r e e c e l c i u s
14 thetaJA =15; // therma l r e s i s t a n c e between j u n c t i o n and

ambient i n d e g r e e c e l c i u s per watt
15 // thetaJA=thetaSC+thetaCS+thetaSA ;
16
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Figure 6.8: Calculation of turns ratio and collector current

17 Pc=(Tj-Ta)/thetaJA;

18 printf(”\n Maximum p e r m i s s i b l e r a t e o f power
d i s s i p a t i o n o f the combinat ion= %d W”,Pc)

Scilab code Exa 6.8 Calculation of turns ratio and collector current

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
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6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX6 8 . s c e
9

10 clc;

11 clear;

12 Pl=4; // l oad power i n W
13 Rl=8; // l oad r e s i s t a n c e i n ohm
14 Vcc =16; // dc supp ly i n V
15

16 // Pl=(Vmax/ s q r t ( 2 ) ) ˆ2/ Rl ;
17 Vmax=sqrt (2*Pl*Rl);

18 a=Vcc/Vmax;

19 printf(”\n Turns r a t i o o f the t r a n s f o r m e r= %d: 1 \n”,
a)

20

21 Pdc =2*Pl;

22 Ic=(Pdc/Vcc);

23 printf(”\n C o l l e c t o r c u r r e n t= %d mA \n”,Ic*1e3)
24

25 Pc=Pdc -Pl;

26 printf(”\n C o l l e c t o r d i s s i p a t i o n= %d W \n”, Pc)

Scilab code Exa 6.9 Calculation of input power and efficiency

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX6 9 . s c e
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Figure 6.9: Calculation of input power and efficiency

9

10 clc;

11 clear;

12 Vpeak =15; // peak v o l a t g e a c r o s s the l oad i n V
13 Rl=12; // l oad impedence i n ohm
14 Vcc =24; // dc supp ly v o l t a g e i n V
15 Ipeak=Vpeak/Rl;// Peak v a l u e o f l o ad c u r r e n t i n A
16 Idc =(2/ %pi)*Ipeak;//DC c u r r e n t drawn from the

b a t t e r y i n A
17

18 Pi=Vcc*Idc;// input power i n W
19 printf(”\n Input power= %0 . 1 f W \n”,Pi)
20

21 Po=Vpeak ^2/(2* Rl);// Output power i n W
22 eta=(Po/Pi)*100;

23 printf(”\n E f f i c i e n c y= %0 . 2 f p e r c e n t a g e \n”,eta)
24 // answer i n the book was wrong
25 // e f f i c i e n c y fo rmu la g i v e n i n the book was wrong
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Figure 6.10: Calculation of power dissipation

26 // t h e r e i s a e r r o r i n the s u b s t i t u t i o n o f Vpeak
v a l u e i n output power e q u a t i o n

Scilab code Exa 6.10 Calculation of power dissipation

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7
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8 // EX6 10 . s c e
9

10 clc;

11 clear;

12

13 Vcc =15; // dc supp ly i n V
14 Vpeak_peak =24; // peak to peak maximum v o l t a g e i n V
15 Rl=100; // l oad r e s i s t a n c e i n ohm
16

17 Vpeak=Vpeak_peak /2; // peak v o l t a g e a c r o s s the l oad i n
V

18 Ipeak=(Vpeak)/Rl; // Peak v a l u e o f l o ad c u r r e n t i n A
19 Idc =(2/ %pi)*Ipeak;//DC power drawn from the b a t t e r y

i n A
20

21 Pdc=Vcc*Idc;// Power drawn from the b a t t e r y i n W
22 Pl =(1/2) *(Vpeak ^2/Rl);// Power d e l i v e r e d to the l oad

i n W
23 Pd=Pdc -Pl;// power d i s s i p a t e d i n the two t r a n s i s t o r s

i n W
24 Pt=Pd/2;

25 printf(”\n Power d i s s i p a t e d by each t r a n s i s t o r= %1 . 0
f mW”,Pt*1e3)
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Chapter 8

Multistage Amplifiers

Scilab code Exa 8.1 Calculation of over all gain

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX8 1 . s c e
9

10 clc;

11 clear;

12 Gv1 =20;

13 Gv2 =40;

14 Gv3 =60;

15 //Gv1 , Gv2 , Gv3 a r e tha v o l t a g e g a i n s o f m u l t i s t a g e
a m p l i f i e r s

16 G=Gv1*Gv2*Gv3;

17 dB=20* log10(G);

18 printf(”\n O v e r a l l g a in =%0 . 2 f dB”,dB)
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Figure 8.1: Calculation of over all gain
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Figure 8.2: Calculation of gain at cutoff frequency

Scilab code Exa 8.2 Calculation of gain at cutoff frequency

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX8 2 . s c e
9

10 clc;
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Figure 8.3: Calculation of impedance and gain

11 clear;

12 A=80; // v o l t a g e ga in
13 Am=20* log10(A);// mid f r equency ga in
14 Af=3; // ga in f a l l s a t c u t o f f f r e q u e n c i e s i n dB
15 Ac=Am-Af;

16 printf(”\n Gain at c u t o f f f r e q u e n c i e s =%0 . 2 f dB”,Ac)

Scilab code Exa 8.3 Calculation of impedance and gain

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
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3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX8 3 . s c e
9

10 clc;

11 clear;

12 hfe =100;

13 hie =1.2e3;

14 //Z1 , Z2 , Z3 , Z4 , Z5 , Z6 , Z7 , Z8 a r e the r e s i s t a n c e v a l u e s (
Ohm) o f the f i g u r e ( 8 . 1 3 ) g i v e n

15 Z1=60e3;

16 Z2=6e3;

17 Zi1=(Z1*Z2)/(Z1+Z2);

18 Zi=(Zi1*hie)/(Zi1+hie);

19 printf(”\n Input impedence =%0 . 3 f kOhm \n”,Zi*1e-3)
20

21 Z3=3e3;

22 Z4=3.3e3;

23 Zo=(Z4*Z3)/(Z4+Z3);

24 printf(”\n Output impedence =%0 . 2 f kOhm \n”,Zo*1e-3)
25

26 Av2=-(hfe*Zo)/hie;// v o l t a g e ga in o f s econd s t a g e
27

28 Z6=7e3;

29 Z7=60e3;

30 Z8=6e3;

31 Zf=(Z6*Z7)/(Z6+Z7);

32 Zs=(Z8*hie)/(Z8+hie);

33 Zo1=(Zf*Zs)/(Zf+Zs);

34

35 Av1=-(hfe*Zo1)/hie;// v o l t a g e ga in o f f i r s t s t a g e
36

37 A=Av1*Av2;

38 printf(”\n O v e r a l l g a in= %0 . 1 f \n”,A)
39
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Figure 8.4: Determination of turns ratio

40

41 // Answer vary dueto r o u n d o f f e r r o r

Scilab code Exa 8.4 Determination of turns ratio

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7
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Figure 8.5: Determination of output voltage

8 // EX8 4 . s c e
9

10 clc;

11 clear;

12 Zp=1.5e3;// output impedence o f the t r a n s i s t o r i n ohm
13 Zs=15; // impedence o f the s p e a k e r i n ohm
14 a=(Zp/Zs);

15 // a=(Np/Ns ) ˆ2
16 //Np=pr imary number o f t u r n s
17 //Ns=secondary number o f t u r n s
18 t=sqrt(a);

19 printf(”\n Turns r a t i o= %d: 1 ”,t)

Scilab code Exa 8.5 Determination of output voltage

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
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2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX8 5 . s c e
9

10 clc;

11 clear;

12 // from the g i v e n c i r c u i t 8 . 1 5 the f o l l o w i n g v a l u e s
a r e taken

13 Rc1 =18e3;

14 Re1 =600;

15 Rc2 =15e3;

16 Re2 =1.3e3;

17 // r e s i a t a n c e i n ohm
18 Vin =1.3; // input v o l t a g e i n V
19 Vbe =0.7;

20 Vcc =20;

21

22 Ve1=Vin -Vbe;// v o l a t a g e o f e m i t t e r t e r m i n a l o f
t r a n s i s t o r 1

23 Ie1=Ve1/Re1;

24 Ic1=Ie1;

25 Vc1=Vcc -(Ic1*Rc1);

26

27 Vb2=Vc1;// the base v o l a t g e o f s econd s t a g e =
c o l l e c t o r v o l t a g e o f f i r s t s t a g e

28 Ve2=Vb2 -Vbe;

29 Ie2=Ve2/Re2;

30 Ic2=Ie2;

31 Vc2=Vcc -(Ic2*Rc2);

32

33 printf(”\n Output v o l t a g e = %dV”,Vc2)
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Chapter 9

Feedback in Amplifiers

Scilab code Exa 9.1 Calculation of overall gain

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX9 1 . s c e
9

10 clc;

11 clear;

12 A=90; // open l oop ga in
13 beta = -0.6; // n e g a t i v e f e e d b a c k f a c t o r
14 Af=A/(1-( beta*A));

15 printf(”\n O v e r a l l g a in =%0 . 2 f \n”,Af)
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Figure 9.1: Calculation of overall gain

Figure 9.2: Calculation of feedback factor and open loop gain
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Scilab code Exa 9.2 Calculation of feedback factor and open loop gain

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX9 2 . s c e
9

10 clc;

11 clear;

12 Af=90; // n e g a t i v e f e e d b a c k ga in
13 Vi1 =0.5; // input v o l t a g e with f e e d b a c k i n V
14 Vi2 =60e-3; // ampl i tude o f i nput s i g n a l w i thout

f e e d b a c k i n V
15 Vo1=Af*Vi1;// output v o l t a g e with f e e d b a c k i n V
16 Vo2=Vo1;

17 A=Vo2/Vi2;// open l oop ga in
18 beta=(Af-A)/(Af*A);// Feedback f a c t o r
19 printf(”\n Open l oop ga in =%d \n Feedback f a c t o r =%f

\n”,A,beta)
20

21 // Answer g i v e n i n the book i s wrong

Scilab code Exa 9.3 Calculation of change in overall gain

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
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Figure 9.3: Calculation of change in overall gain
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3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX9 3 . s c e
9

10 clc;

11 clear;

12 Ao=50; // open l oop ga in i n dB
13 beta = -0.004; // Nega t i v e f e e d b a c k f a c t o r
14

15 // 20 l o g (V0/ Vi )=A0
16 // l e t V0/ Vi=A
17 A=10^( Ao/20);

18 // Let B=dA/A
19 B=0.01; // 10% d e c r e a s e d o v e r a l l g a in
20 // l e t C=dAf/Af
21 C=B/(1-( beta*A));

22

23 printf(”\n The change i n o v e r a l l g a in=%0 . 4 f ”,-C)

Scilab code Exa 9.4 Determination of input impedance

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX9 4 . s c e
9
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Figure 9.4: Determination of input impedance
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Figure 9.5: Determination of negative feedback factor

10 clc;

11 clear;

12 A=1000; // open l oop ga in
13 beta = -0.02; // n e g a t i v e f e e d b a c k f a c t o r
14 Zi=1.5e3;// input impedence i n ohm
15 Zif=Zi*(1-( beta*A));

16 printf(”\n Input impedence with f e e d b a c k=%0 . 1 f kohm”
,Zif*1e-3)

Scilab code Exa 9.5 Determination of negative feedback factor
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1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX9 5 . s c e
9

10 clc;

11 clear;

12 Zo=10e3;// output impedence wi thout f e e d b a c k i n ohm
13 Zof =500; // output impedence with f e e d b a c k i n ohm
14 A=1000; // open l oop ga in i s 60 dB
15 // 60 dB=10ˆ(60/20) =1000
16 beta=(Zof -Zo)/(Zof*A); // o b t a i n e d from the e q u a t i o n

Zof =(Zo/(1−(B∗A) )
17 printf(”\n Feedback f a c t o r=%0 . 2 f ”,beta)
18

19 // Answer vary dueto r o u n d o f f e r r o r

Scilab code Exa 9.6 Calculation of gain and distortion

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX9 6 . s c e
9

10 clc;
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Figure 9.6: Calculation of gain and distortion
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Figure 9.7: Calculation of percentage change in gain

11 clear;

12 A=15; // ga in o f a m p l i f i e r
13 D=12; // D i s t o r t i o n wi thout f e e d b a c k
14 beta = -0.15; // n e g a t i v e f e e d b a c k f a c t o r
15 Af=A/(1-( beta*A));

16 Df=D/(1-( beta*A));

17 printf(”\n O v e r a l l g a in with f e e d b a c k =%0 . 2 f \n
D i s t o r t i o n with f e e d b a c k =%0 . 2 f p e r c e n t a g e ”,Af ,Df
)

Scilab code Exa 9.7 Calculation of percentage change in gain
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1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX9 7 . s c e
9

10 clc;

11 clear;

12 A=25; // open l oop ga in
13 beta = -0.1; // n e g a t i v e f e e d b a c k f a c t o r
14 Af=A/(1-( beta*A));// o v e r a l l ga in
15 A0=A*(5/100);// i n c r e a s e d open l oop ga in by 5%
16 A1=A+A0;//new open l oop ga in v a l u e a f t e r the

i n c r e a s e
17 Afnew=A1/(1-( beta*A1));//new o v e r a l l g a in v a l u e
18 Afper =((Afnew -Af)/(Af))*100;

19 printf(”\n Per c en tage ga in i n o v e r a l l g a in=%0 . 1 f
p e r c e n t a g e ”,Afper)
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Chapter 10

Electronic Oscillators

Scilab code Exa 10.1 Calculation of frequency of oscillator

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX10 1 . s c e
9

10 clc;

11 clear;

12 L=60e-6; // i n d u c t o r v a l u e i n H
13 C=300e-12; // c a p a c i t o r v a l u e i n F
14 f=1/(2* %pi*sqrt(L*C));

15 printf(”\n Frequency o f the o s c i l l a t o r =%d kHz \n”,f
*1e-3)
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Figure 10.1: Calculation of frequency of oscillator

Scilab code Exa 10.2 Calculation of frequency of oscillator

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX10 2 . s c e
9

10 clc;

11 clear;

12 L1=0.3e-3; // v a l u e o f i n d u c t o r 1 i n H
13 L2=0.2e-3; // v a l u e o f i n d u c t o r 2 i n H
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Figure 10.2: Calculation of frequency of oscillator
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Figure 10.3: Calculation of frequency of oscillator

14 C=0.003e-6; // c a p a c i t o r v a l u e i n F
15 f=1/(2* %pi*sqrt((L1+L2)*C));// e q u a t i o n o f f r e q u e n c y

f o r H a r t l e y o s c i l l a t o r
16 printf(”\n Frequency o f H a r t l e y o s c i l l a t o r =%0 . 2 f

kHz \n”,f*1e-3)
17

18 // Note : There i s a e r r o r i n the book f o r c a l c u l a t i n g
f r e q u e n c y

19 // Answer g i v e n i n the book was wrong

Scilab code Exa 10.3 Calculation of frequency of oscillator

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
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Figure 10.4: Calculation of frequency of oscillator

4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX10 3 . s c e
9

10 clc;

11 clear;

12 C1=0.16e-6; // v a l u e o f c a p a c i t o r 1 i n F
13 C2 =0.018e-6; // v a l u e o f c a p a c i t o r 2 i n F
14 L=15.8e-3; // v a l u e o f i n d u c t o r i n H
15 f=(1/(2* %pi))*sqrt((C1+C2)/(L*C1*C2));// Equat ion o f

f r e q u e n c y f o r C o l p i t t s o s c i l l a t o r
16 printf(”\n Frequency o f C o l p i t t s o s c i l l a t o r =%0 . 3 f

kHz \n”,f*1e-3)
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Scilab code Exa 10.4 Calculation of frequency of oscillator

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX10 4 . s c e
9

10 clc;

11 clear;

12 R=680e3;// g i v e n R1=R2=R3=680 kHz
13 C=100e-12; // g i v e n C1=C2=C3=100 pF
14 f=1/(2* %pi*R*C*sqrt (6));// e q u a t i o n o f f r e q u e n c y f o r

phase− s h i f t o s c i l l a t o r
15 printf(”\n Frequency o f the phase s h i f t o s c i l l a t o r =

%1 . 0 f Hz \n”,f)

Scilab code Exa 10.5 Determination of value of capacitors

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX10 5 . s c e
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Figure 10.5: Determination of value of capacitors

9

10 clc;

11 clear;

12 f=3e3;// f r e q u e n c y o f the Wiens b r i d g e o s c i l l a t o r i n
Hz

13 R=200e3;// r e s i s t o r s v a l u e i n ohm
14 // e q u a t i o n o f f r e q u e n c y f o r Wiens b r i d g e o s c i l l a t o r

i s f =1/(2∗%pi∗C∗R)
15 C=1/(2* %pi*f*R);

16 printf(”\n The v a l u e o f c a p a c i t a n c e =%0 . 1 f pF”,C*1
e12)

17

18 // Answer g i v e n i n the book i s vary
19 //C=265.5 pF i s s l i g h t l y wrong ( p o i n t v a r i a t i o n )
20 // There i s a c a l c u l a t i o n e r r o r i n the book
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Chapter 11

Modulation and Demodulation

Scilab code Exa 11.1 Calculation of side band frequencies and bandwidth

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX11 1 . s c e
9

10 clc;

11 clear;

12 fc=600; // c a r r i e r f r e q u e n c y i n kHz
13 fm=1.5; // modulat ing f r e q u e n c y i n kHz
14

15 printf(” ( 1 ) \n”)
16 usf=fc+fm;

17 lsf=fc -fm;

18 printf(”\n upper s i d e band f r e q u e n c y=%0 . 1 f kHz \n ”,
usf)
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Figure 11.1: Calculation of side band frequencies and bandwidth

19 printf(”\n lowe r s i d e band f r e q u e n c y=%0 . 1 f kHz \n ”,
lsf)

20

21 printf(”\n ( 2 ) \n”)
22 BW=2*fm;

23 printf(”\n Bandwidth=%d kHz”,BW)

Scilab code Exa 11.2 Calculation of developed power

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
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Figure 11.2: Calculation of developed power

7

8 // EX11 2 . s c e
9

10 clc;

11 clear;

12 Ec=80; // peak v o l t a g e o f c a r r i e r i n V
13 R=80; // Load r e s i s t a n c e i n ohm
14 m=0.5; // modulat ion index
15

16 Pc=((Ec/sqrt (2))^2)/R;

17 Pt=Pc *(1+(m^2)/2);

18 printf(”\n Tota l power=%1 . 0 f W \n”,Pt)
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Figure 11.3: Calculation of modulated power and side band power

Scilab code Exa 11.3 Calculation of modulated power and side band power

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX11 3 . s c e
9

10 clc;

11 clear;

12 Pc=400; // c a r r i e r power i n W
13 m=1; // modulat ion index
14

15 printf(”\n ( 1 ) ”)
16 Pt=Pc *(1+(m^2)/2);

17 printf(”\n Tota l power=%1 . 0 f W”,Pt)
18
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Figure 11.4: Calculation of current

19 printf(”\n ( 2 ) ”)
20 Ps=(Pt*m^2) /(2+m^2);

21 printf(”\n Power i n s i d e bands=%1 . 0 f W”,Ps)

Scilab code Exa 11.4 Calculation of current

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX11 4 . s c e
9
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Figure 11.5: Determination of Modulation index

10 clc;

11 clear;

12 Ic=6; // l oad c u r r e n t i n A
13 m=0.6; // modulat ion i s 60 p e r c e n t a g e
14 It=(Ic)*(1+(m^2)/2);

15

16 printf(”\n Current when 60 p e r c e n t a g e modulat ion=%1
. 2 f A”,It)

Scilab code Exa 11.5 Determination of Modulation index

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
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6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX11 5 . s c e
9

10 clc;

11 clear;

12 Va=5; // ampl i tude o f aud io s i g n a l i n V
13 Vp=15; // peak v o l t a g e o f c a r r i e r i n V
14 fm=6e3;// c a r r i e r f r e q u e n c y i n Hz
15 fc=10e6;// modulat ing f r e q u e n c y i n Hz
16 m=Va/Vp;

17 printf(”\n Modulat ion Index=%1 . 2 f \n”,m)
18 USF=fc+fm;

19 LSF=fc -fm;

20 printf(”\n Upper s i d e band f r e q u e n c y=%0 . 3 f MHz”,USF
*1e-6)

21 printf(”\n Lower s i d e band f r e q u e n c y=%0 . 3 f MHz \n”,
LSF*1e-6)

22 Vs =(1/2) *(m*Vp);// ampl i tude o f s i d e bands i n V
23 printf(”\n Amplitude o f s i d e bands=%0 . 1 f V”,Vs)

Scilab code Exa 11.6 Calculation of number of stations

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX11 6 . s c e
9

10 clc;
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Figure 11.6: Calculation of number of stations

11 clear;

12 fm=12.5e3;//maximum modulat ing f r e q u e n c y i n Hz
13 BW=10e6;// a v a i l a b l e bandwidth i n Hz
14 BWreq=fm*2; // r e q u i r e d bandwidth o f each s t a t i o n s i n

Hz
15 Ns=BW/BWreq;

16 printf(”\n Number o f s t a t i o n s tha t can be
accommodated i n the a v a i l a b l e BW = %d ”,Ns)

Scilab code Exa 11.7 Calculation of width of channel and side band

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
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Figure 11.7: Calculation of width of channel and side band

6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX11 7 . s c e
9

10 clc;

11 clear;

12 fc=1e6;// c a r r i e r f r e q u e n c y i n Hz
13 fmin =50; //minimum range o f f r e q u e n c y i n Hz
14 fmax =4500; //maximum range o f f r e q u e n c y i n Hz
15 USFmin=fc+fmin;

16 USFmax=fc+fmax;

17 printf(”\n The upper s ideband ex t ends from %4 . 2 f kHz
to %4 . 1 f kHz \n”,USFmin *1e-3,USFmax *1e-3)

18 LSFmin=fc-fmin;

19 LSFmax=fc-fmax;

20 printf(”\n The l owe r s ideband ex t ends from %3 . 2 f kHz
to %3 . 1 f kHz \n”,LSFmin *1e-3,LSFmax *1e-3)

21 W=USFmax -LSFmax;

22 printf(”\n Width o f channe l=%d kHz”,W*1e-3)
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Figure 11.8: Calculation of power contained in the carrier
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Scilab code Exa 11.8 Calculation of power contained in the carrier

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX11 8 . s c e
9

10 clc;

11 clear;

12 Pt =1200; // t o t a l power c o n t e n t o f AM i n W
13 m=1; // 100 p e r c e n t a g e modulat ion index
14 Pc=(Pt*2) /(2+m^2);

15 Pusb=(m^2/4)*Pc;

16 Plsb=Pusb;

17 printf(”\n Power c o n t a i n e d i n the c a r r i e r=%d W \n”,
Pc)

18 printf(”\n Upper s i d e band =%d W \n Lower s i d e band
=%d W \n”,Pusb ,Plsb)

Scilab code Exa 11.9 Calculation of saved power

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
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Figure 11.9: Calculation of saved power
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6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX11 9 . s c e
9

10 clc;

11 clear;

12 m=1;

13 A=(1+(1/2)*m^2);

14 //The c o n s t a n t A d e n o t e s the r a t i o o f PT and Pc
15 B=(m^2)/4;

16 //The c o n s t a n t B d e n o t e s the r a t i o o f Pusb and Pc
17 // Pusb=Plsb
18 Psaved=A-B;; // s a v i n g i n power when the c a r r i e r and

one s i d e band a r e s u p p r e s s e d
19 %saving =( Psaved/A)*100;

20 printf(”\n Per c en tage s a v i n g s =%2 . 2 f p e r c e n t a g e ”,
%saving)

Scilab code Exa 11.10 Calculation of modulation index

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX11 10 . s c e
9

10 clc;

11 clear;

12 CS=80e3;// c a r r i e r swing o f an FM wave i n Hz
13 f=8e3;// s i g a n l f r e q u e n c y i n Hz
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Figure 11.10: Calculation of modulation index

14 Fd=CS/2; // f r e q u e n c y d e v i a t i o n i n Hz
15 m=Fd/f;

16 printf(”\n Modulat ion index =%d”,m)

Scilab code Exa 11.11 Calculation of modulation index

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX11 11 . s c e
9
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Figure 11.11: Calculation of modulation index

10 clc;

11 clear;

12 fc=105e6;// c e n t r e f r e q u e n c y o f an FM c a r r i e r i n Hz
13 fmhigh =105.04 e6;// h i g h e s t f r e q u e n c y o f the

modulat ing s i g n a l i n Hz
14 fs=8e3;// s i g a n l f r e q u e n c y i n Hz
15 Fd=fmhigh -fc;

16 m=Fd/fs;

17 printf(”\n Modulat ion index =%d”,m)
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Chapter 12

Television

Scilab code Exa 12.1 Calculation of number of active lines and pixel lines

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX12 1 . s c e
9

10 clc;

11 clear;

12 Nl=525; // number o f l i n e s per f rame
13 R=4/3; // a s p e c t r a i o n
14 Ns=33; // number o f s u p p r e s s e d l i n e s
15 Na=Nl-Ns;

16 Nh=R*Na;

17 printf(”\n Number o f a c t i v e l i n e s= %1 . 0 f \n Number
o f p i x e l s per l i n e= %1 . 0 f \n”,Na ,Nh)
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Figure 12.1: Calculation of number of active lines and pixel lines

Scilab code Exa 12.2 Calculation of sync frequency and line time

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX12 2 . s c e
9

10 clc;

11 clear;
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Figure 12.2: Calculation of sync frequency and line time

12 Nt=525; // t o t a l number o f l i n e s
13 Prr =25; // p i c t u r e r e p e t i t i o n r a t e
14

15 fh=Nt*Prr;

16 Th=1/fh;

17 printf(”\n Sync f r e q u e n c y= %1 . 0 f Hz \n The t o t a l
l i n e t ime= %0 . 2 f m i c r o s e c o n d s \n”,fh ,Th*1e6)

Scilab code Exa 12.3 Calculation of bandwidth

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
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Figure 12.3: Calculation of bandwidth

6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX12 3 . s c e
9

10 clc;

11 clear;

12 Ts=12e-6; // s u p r e s s i o n p e r i o d i n s e c o n d s
13 Kf=0.7; // K e l l f a c t o r
14 Nl=525; // t o t a l number o f l i n e s
15 Ns=25; // number o f s u p p r e s s e d l i n e s
16 a=4/3; // a s p e c t r a t i o
17 Th =76.19e-6; // t o t a l l i n e t ime i n s e c o n d s
18

19 BW=(Kf*a*(Nl -Ns))/(2*(Th -Ts));

20 printf(”\n The bandwidth=%0 . 2 f MHz \n”,BW*1e-6)
21

22 // There i s a e r r o r i n the book f o r c a l c u l a t i o n o f
bandwidth

23 // In the book BW=364 MHz i n s t e a d o f 3 . 6 4 MHz
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Chapter 13

Electronic Instruments

Scilab code Exa 13.1 Calculation of shunt resistance

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX13 1 . s c e
9

10 clc;

11 clear;

12 Imax =10e-3; //Maximum r e a d i n g c u r r e n t o f ammeter i n A
13 CS=100e-6; // Current s e n s i t i v i t y i n A
14 Rm=50; // R e s i s t a n c e i n ohm
15

16 Ishunt=Imax -CS;

17 Rshunt =(Rm*CS)/Ishunt;

18 printf(”\n Requ i red shunt r e s i s t a n c e=%1 . 3 f ohm \n”,
Rshunt)
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Figure 13.1: Calculation of shunt resistance
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Figure 13.2: Calculation of shunt resistances

Scilab code Exa 13.2 Calculation of shunt resistances

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX13 2 . s c e
9

10 clc;

11 clear;

12 Rm=150; // R e s i s t a n c e o f d ’ Arsonva l movement i n ohm
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13 CS =0.001; // Current s e n s i t i v i t y i n A
14 //CS=Ia1=Ib1=I c 1=Id1
15 R_shunt =(CS*Rm)/(0.001 -0.0001);// Tota l shunt

r e s i s t a n c e r e q u i r e d
16 R=750; //The sum shunt r e s i s t a n c e tha t have i n c l u d e d

i n the shunt branch i s not f e a s i b l e to p r e p a r e
r e s i s t o r s . T h e r e f o r e 750 ohm r e s i s t a n c e i s
connec t ed i n s e r i e s with the movement

17

18 // c a s e ( a ) : Range (0−1)mA
19 Ia =0.001; // Current Range o f the s w i t c h i n A
20 Ia1 =0.0001; // Current through the s w i t c h i n A
21 Ia2=Ia -Ia1;// Current through the shunt branch i n A
22 Rma=Rm+R;// R e s i s t a n c e o f the meter branch i n ohm
23 Rsa=(Rma*Ia1)/Ia2;// R e s i s t a n c e o f the shunt branch
24

25

26 // Casec ( b ) : Range (0−10)mA
27 //When the range o f s w i t c h i s 10 mA, p o s i t i o n R1

goe s i n t o s e r i e s
28 Ib =0.01; // Current Range o f the s w i t c h i n A
29 Ib1 =0.0001; // Current through the s w i t c h i n A
30 Ib2=Ib -Ib1;// Current through the shunt branch i n A
31 Rmb=Rm+R;// R e s i s t a n c e o f the meter branch wi thout R1

i n ohm
32 R1=((Rsa*Ib2)-(Rmb*Ib1))/(Ib1+Ib2);

33

34 // Casec ( c ) : Range (0−100)mA
35 //When the range o f s w i t c h i s 100 mA, p o s i t i o n R1

and R2 goe s i n t o s e r i e s
36 Ic=0.1; // Current Range o f the s w i t c h i n A
37 Ic1 =0.0001; // Current through the s w i t c h i n A
38 Ic2=Ic -Ic1;// Current through the shunt branch i n A
39 Rmc=Rma+R1;// R e s i s t a n c e o f the meter branch wi thout

R2 i n ohm
40 Rsc=Rsa -R1;// R e s i s t a n c e o f the shunt branch ex c e p t

R2
41 R2=((Rsc*Ic2)-(Rmc*Ic1))/(Ic1+Ic2);
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42

43

44 // Casec ( d ) : Range (0−1)A
45 //When the range o f s w i t c h i s 1 A, p o s i t i o n R1 , R2

and R3 goe s i n t o s e r i e s
46 Id=1; // Current Range o f the s w i t c h i n A
47 Id1 =0.0001; // Current through the s w i t c h i n A
48 Id2=Id -Id1;// Current through the shunt branch i n A
49 Rmd=Rma+R1+R2;// R e s i s t a n c e o f the meter branch

wi thout R3 i n ohm
50 Rsd=Rsa -R1-R2;// R e s i s t a n c e o f the shunt branch

e x c e p t R3
51 R3=((Rsd*Id2)-(Rmd*Id1))/(Id1+Id2);

52 R4=1-R3;

53

54 printf(”\n Four r e s i s t a n c e o f shunt branch \n\ t R1=%0
. 1 f ohm \n\ t R2=%0 . 1 f ohm \n\ t R3=%0 . 1 f ohm \n\ t
R4=%0 . 1 f ohm\n”,R1 ,R2,R3,R4)

Scilab code Exa 13.3 Calculation of applied AC voltage

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX13 3 . s c e
9

10 clc;

11 clear;

12
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Figure 13.3: Calculation of applied AC voltage
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Figure 13.4: Calculation of frequency

13 deflectionsensitivity =4; // u n i t i s V/cm
14 lengthoftrace =12; // u n i t i s cm
15

16 Vpp=deflectionsensitivity*lengthoftrace;// peak to
peak v a l u e o f a p p l i e d v o l t a g e i n V

17 Vp=Vpp/2; // peak v a l u e o f a p p l i e d v o l t a g e i n V
18 Vrms=Vp/sqrt (2);

19 printf(”\n RMS v a l u e o f a p p l i e d v o l t a g e=%2 . 2 f V”,
Vrms)

Scilab code Exa 13.4 Calculation of frequency

1 // Book Name : P r i n c i p l e s o f E l e c t r o n i c s , Vol . I I
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2 // Author :B .V. Narayana Rao
3 // P u b l i s h e r : New Age I n t e r n a t i o n a l P r i v a t e L imi ted
4 // E d i t i o n : Second E d i t i o n ,1996
5 // Operat ing system : Windows 10
6 // S c i l a b v e r s i o n : S c i l a b 6 . 0 . 0
7

8 // EX13 4 . s c e
9

10 clc;

11 clear;

12 Tc=0.2; //Time c o n t r o l o f CRO i n ms per cm
13 D=7.5; // D i s t a n c e i n cm
14

15 T=(Tc*D);// p e r i o d o f ac v o l t a g e i n s
16 f=1/T;

17 printf(”\n Frequency o f ac v o l t a g e=%3 . 1 f Hz”,f*1e3)

109


	
	Operating Point
	Transistor Biasing Techniques
	Hybrid Parameters
	Small Signal BJT Amplifiers
	Small Signal JFET Amplifiers
	Power Amplifiers
	Multistage Amplifiers
	Feedback in Amplifiers
	Electronic Oscillators
	Modulation and Demodulation
	Television
	Electronic Instruments

