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Scilab numbering policy used in this document and the relation to the
above book.

Exa Example (Solved example)

Eqn Equation (Particular equation of the above book)

AP Appendix to Example(Scilab Code that is an Appednix to a particular
Example of the above book)

For example, Exa 3.51 means solved example 3.51 of this book. Sec 2.3 means
a scilab code whose theory is explained in Section 2.3 of the book.
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Chapter 2

Electric Circuits and
Components

Scilab code Exa 2.1 Resistance of a Wire

1 // Example 2 . 1 , Page Number 16
2 // R e s i s t a n c e o f a Wire
3 clc;

4

5 // Input s
6 roh = 1.7*(10^ -8) // R e s i s t i v i t y o f copper w i r e

i n ohm−metre .
7 D=(10^ -3) // Diameter o f copper w i r e i n metre s .
8 rad =((D)/(2)) // Radius o f copper w i r e i n metre s

.
9 L=10 // Length o f copper w i r e i n metre s .

10

11 // Outputs
12 A=(3.14) *(rad ^2) // Cross−s e c t i o n a l a r ea o f

copper w i r e i n metre−s qua r e
13 Rt=((roh*L)/(A)) // Tota l r e s i s t a n c e o f copper

w i r e i n ohm
14

15 // R e s u l t s
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16 mprintf(” Cross−s e c t i o n a l a r ea o f copper w i r e : %. 1 0 f
metre−s qua r e \n”,A);

17 mprintf(” Tota l w i r e r e s i s t a n c e o f copper w i r e i s : %
. 5 f ohm”,Rt);

18

19 // Outputs
20 // Cross−s e c t i o n a l a r ea o f copper w i r e : 0 . 0000007850

metre−s qua r e ( or ) ( 7 . 8 ) ∗(10ˆ−7) metre−s qua r e
21 // Tota l w i r e r e s i s t a n c e o f copper w i r e i s : 0 . 2 1 6 5 6

ohm

Scilab code Exa 2.2 Resistance Color Codes

1 // Example 2 . 2 , Page Number 18
2 // R e s i s t a n c e Co lo r Codes
3 clc;

4

5 // Input s
6 // Colour bands : a = green , b = brown , c = red , and

t o l = go ld
7 // a=5 Green c o l o u r code
8 //b=1 Brown c o l o u r code
9 c=2 //Red c o l o u r code
10 ab=51

11 tol =(0.05*(( ab)*(10^c))) // T o l e r e n c e band
f o r g i v e n c o l o u r code s .

12

13 // Outputs
14 R_max =((ab)*(10^c))+tol //Maximum r e s i s t a n c e o f

g i v e n c o l o u r code s i n ohms
15 R_min =((ab)*(10^c))-tol //Minimum r e s i s t a n c e o f

g i v e n c o l o u r code s i n ohms
16

17 // R e s u l t s
18 mprintf(”Maximum r e s i s t a n c e : %. 5 f ohms\n”,R_max);
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19 mprintf(”Minimum r e s i s t a n c e : %. 5 f ohms”,R_min);
20

21 // Outputs
22 //Maximum r e s i s t a n c e : 5355 . 00000 ohms
23 //Minimum r e s i s t a n c e : 4845 . 00000 ohms
24

25 // F i n a l answers i n the s o l u t i o n o f the book a r e
rounded o f f .

Scilab code Exa 2.3 Kirchhoff Voltage Law

1 // Example 2 . 3 , Page Number 23
2 // K i r c h h o f f s Vo l tage Law
3 clc;

4

5 // Input s
6 Vin =10 // Input v o l t a g e i n v o l t s
7 Res =1000 // R e s i s t a n c e i n ohms
8

9 // Outputs
10 //By K i r c h h o f f ’ s Vo l tage Law
11 Vr=Vin // Load Vo l tage a c r o s s the l oad

r e s i s t a n c e i n v o l t s
12 //By ohms law
13 I=(Vr)/(Res) // Load c u r r e n t f l o w i n g through

l oad r e s i s t a n c e i n amperes
14

15 // R e s u l t s
16 mprintf(”Load c u r r e n t f l o w i n g through l oad

r e s i s t a n c e : %. 5 f ampere\n”,I);
17

18 // Outputs
19 // Load c u r r e n t f l o w i n g through l oad r e s i s t a n c e :

0 . 0 1 0 0 0 ampere ( or ) 10mA.
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This code can be downloaded from the website wwww.scilab.in

Scilab code Exa 2.4 Circuit Analysis

1 // Example 2 . 4 , Page Number 28
2 // C i r c u i t A n a l y s i s
3 clc;

4

5 // Input s
6 // Given r e s i s t a n c e s i n c i r c u i t :
7 R1=1000 // R e s i s t a n c e i n ohms
8 R2=2000 // R e s i s t a n c e i n ohms
9 R3=3000 // R e s i s t a n c e i n ohms
10 R4=4000 // R e s i s t a n c e i n ohms
11 R5=5000 // R e s i s t a n c e i n ohms
12 R6=6000 // R e s i s t a n c e i n ohms
13 // Given v o l t a g e s o u r c e s i n c i r c u i t :
14 V1=10 // Vo l tage s o u r c e i n v o l t s
15 V2=20 // Vo l tage s o u r c e i n v o l t s
16

17 // S o l v i n g g i v e n r e s i s t a n c e s i n t o an e q u i v a l e n t
c i r c u i t :

18 // Outputs
19 // R e s i s t o r s R2 and R4 a r e i n s e r i e s , with an

e q u i v a l e n t r e s i s t a n c e o f (R2+R4) , and t h i s i s i n
p a r a l l e l with r e s i s t o r R3

20 R234 =(((R2+R4)*(R3))/((R2+R4)+R3)) // E q u i v a l e n t
r e s i s t a n c e o f R2 , R3 , R4 i n ohms

21 R56 =((R5*R6)/(R5+R6)) // E q u i v a l e n t r e s i s t a n c e
o f R5 , R6 i n ohms

22 // Apply ing KVL i n l e f t l o op :
23 Iout=(V1/R1) // Current through

r e s i s t a n c e R1 i n amperes
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24 // Vo l tage drop a c r o s s r e s i s t a n c e R234 dete rmined
from Vo l tage d i v i s i o n r u l e i n the assumed c u r r e n t

d i r e c t i o n o f I 234 t h r o i u g h R234 :
25 V234 =((V1-V2)*(( R234)/(R234+R56))) // Vo l tage

a c r o s s r e s i s t a n c e R234 i n v o l t s
26 //The d e s i r e d output v o l t a g e Vout c a l c u l a t e d from V1

and v o l t a g e drop V234 a c r o s s R234 r e s i s t a n c e i s
:

27 Vout =((V1) -(V234)) // D e s i r e d output
v o l t a g e to be c a l c u l a t e d i n v o l t s

28

29 // R e s u l t s
30 mprintf(” E q u i v a l e n t r e s i s t a n c e o f R2 , R3 , R4 : %. 5 f

ohms\n”,R234);
31 mprintf(” E q u i v a l e n t r e s i s t a n c e o f R5 , R6 : %. 5 f ohms\

n”,R56);
32 mprintf(” Current through r e s i s t a n c e R1 : %. 5 f ampere\

n”,Iout);
33 mprintf(” Vo l tage a c r o s s r e s i s t a n c e R234 : %. 5 f v o l t s \

n”,V234);
34 mprintf(” D e s i r e d output v o l t a g e to be c a l c u l a t e d : %

. 5 f v o l t s \n”,Vout);
35

36 // Outputs
37 // E q u i v a l e n t r e s i s t a n c e o f R2 , R3 , R4 : 2000 . 00000 ohms
38 // E q u i v a l e n t r e s i s t a n c e o f R5 , R6 : 27 27 . 27273 ohms
39 // Current through r e s i s t a n c e R1 : 0 . 0 1 0 0 0 ampere
40 // Vo l tage a c r o s s r e s i s t a n c e R234 : −4.23077 v o l t s
41 // D e s i r e d output v o l t a g e to be c a l c u l a t e d : 1 4 . 2 3 0 7 7

v o l t s

This code can be downloaded from the website wwww.scilab.in This code
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can be downloaded from the website wwww.scilab.in

Scilab code Exa 2.5 Input and Output Impedance

1 // Example 2 . 5 , Page Number 34
2 // Input and Output Impedance
3 clc;

4

5 // Input s
6 // Given paramete r s o f the c i r c u i t :
7 Vs=10 // Given s o u r c e v o l t a g e i n v o l t s
8 R1=1000 // R e s i s t a n c e i n ohms
9 R2=1000 // R e s i s t a n c e i n ohms

10 Zin =1*(10^6) // Input impedence o f
v o l t m e t e r i n ohms

11 Zout =50 // Output impedence o f v o l t a g e
s o u r c e i n ohms

12

13 // Outputs
14 Req =((R1*R2)/(R1+R2)) // E q u i v a l e n t r e s i s t a n c e

due to r e s i s t a n c e R1 and R2 i n ohms
15 R_eq =((( Req*Zin)/(Req+Zin))+Zout) //

E q u i v a l e n t r e s i s t a n c e due to r e s i s t a n c e R1 , i nput
impedence o f v o l t m e t e r Zin and output impedence
o f v o l t a g e s o u r c e Zout i n ohms

16 Vm=(((R_eq -Zout)/(R_eq))*(Vs)) // Actua l
v o l t a g e Vm measured by v o l t m e t e r i n v o l t s

17 //The measured v o l t a g e Vm e q u a l s Vs f o r Zin=i n f i n t y
and Zout =0.

18

19 // R e s u l t s
20 mprintf(” E q u i v a l e n t r e s i s t a n c e due to r e s i s t a n c e R1

and R2 : %. 5 f ohms\n”,Req);
21 mprintf(” E q u i v a l e n t r e s i s t a n c e due to r e s i s t a n c e R1 ,

i nput impedence o f v o l t m e t e r Zin and output
impedence o f v o l t a g e s o u r c e Zout : %. 5 f ohms\n”,
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R_eq);

22 mprintf(” Actua l v o l t a g e Vm measured by v o l t m e t e r : %
. 5 f v o l t s \n”,Vm);

23

24 // Outputs
25 // E q u i v a l e n t r e s i s t a n c e due to r e s i s t a n c e R1 and R2 :

5 0 0 . 0 0 0 0 0 ohms
26 // E q u i v a l e n t r e s i s t a n c e due to r e s i s t a n c e R1 , i nput

impedence o f v o l t m e t e r Zin and output impedence
o f v o l t a g e s o u r c e Zout : 5 4 9 . 75 0 1 2 ohms

27 // Actua l v o l t a g e Vm measured by v o l t m e t e r : 9 . 0 9 0 5 0
v o l t s

This code can be downloaded from the website wwww.scilab.in

Scilab code Exa 2.6 AC Signal Parameters

1 // Example 2 . 6 , Page Number 38
2 //AC S i g n a l Parameters
3 clc;

4

5 // Input s
6 //V( t ) =5. s i n ( t 1 ) Input Vo l tage i n

v o l t s
7

8 // Outputs
9 Vm=5.0 // S i g n a l ampl i tude i n v o l t s

10 w=1 // S i g n a l r a d i a n f r e q u e n c y i n r a d i a n per
second

11 f=((w)/(2*3.14)) // S i g n a l f r e q u e n c y i n
h e r t z

12 phi=-1 // Phase a n g l e o f the g i v e n input
s i g n a l i n r a d i a n

13 phi_deg =((180) /(3.14) *(phi)) // Phase a n g l e i n
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d e g r e e s
14

15 // R e s u l t s
16 mprintf(” S i g n a l ampl i tude : %. 5 f v o l t s \n”,Vm);
17 mprintf(” S i g n a l r a d i a n f r e q u e n c y : %. 5 f rad / s e c \n”,w)

;

18 mprintf(” S i g n a l f r e q u e n c y : %. 5 f h e r t z \n”,f);
19 mprintf(” Phase a n g l e o f the g i v e n input s i g n a l : %. 5 f

r a d i a n s \n”,phi);
20 mprintf(” Phase a n g l e : %. 5 f d e g r e e s \n”,phi_deg);
21

22 // Outputs
23 // S i g n a l ampl i tude : 5 . 0 0 0 0 0 v o l t s
24 // S i g n a l r a d i a n f r e q u e n c y : 1 . 0 0 0 0 0 rad / s e c
25 // S i g n a l f r e q u e n c y : 0 . 1 5 9 2 4 h e r t z
26 // Phase a n g l e o f the g i v e n input s i g n a l : −1.00000

r a d i a n s
27 // Phase a n g l e : −57.32484 d e g r e e s

Scilab code Exa 2.7 AC Circuit Analysis

1 // Example 2 . 7 , Page Number 42
2 //AC C i r c u i t A n a l y s i s
3 clc;

4

5 // Input s
6 R1=1000 // R e s i s t a n c e i n

ohms
7 R2=3000 // R e s i s t a n c e i n

ohms
8 C=0.2*(10^ -6) // Capac i t ance i n

f a r a d s
9 L=0.5 // Induc tance i n henry

10 // Vin=5∗ co s (3000∗ t +( p i /2) ) Input Vo l tage i n
v o l t s
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11 //From the g i v e n input s i g n a l we can d e r i v e below
paramete r s :

12 w=3000 // Input s i g n a l r a d i a n f r e q u e n c y
i n r a d i a n per second

13

14 // Outputs
15 Vin =(5*%i) // Input s i g n a l i n

r e c t a n g u l a r form with s i g n a l ampl i tude o f 5V and
phase o f 90 d e g r e e s i n v o l t s

16 Zc=((( -1)/(w*C))*(%i)) // Complex form o f the
c a p a c i t o r impedance i n ohms

17 Zl=(((w*L))*(%i)) // Complex form o f the
c a p a c i t o r impedance i n ohms

18 R2_Zl =((R2)+(Zl)) // Complex form o f
combined impedence o f R2 and Zl i n ohms

19 R2_Zl_Zc =((( R2_Zl)*(Zc))/( R2_Zl+Zc)) //
Complex form o f combined impedance o f p a r a l l e l
combinat i on o f R2 Zl and Zc i n ohms

20 Zeq =(( R2_Zl_Zc)+(R1)) //
Complex form o f e q u i v a l e n t impedance o f the
e n t i r e c i r c u i t i n ohms

21 I1=(Vin/Zeq) // Current through
R1 r e s i s t a n c e i n amperes

22 [mag0 ,phase0 ]=polar(I1) // Po la r
form o f c u r r e n t I1 with magnitude i n amperes and
phase i n r a d i a n

23

24 // Using c u r r e n t d i v i s o n r u l e :
25 I=(((R2+Zl)/((R2+Zl)+Zc))*(I1)) // Current

through c a p a c i t o r i n amperes
26 [mag1 ,phase1 ]=polar(I) // Po la r

form o f c u r r e n t I with magnitude i n amperes and
phase i n r a d i a n

27

28 // so the c a p a c i t o r c u r r e n t l e a d s the input r e f e r e n c e
by 1 5 9 . 8 or 2 . 7 8 9 rad , and the r e s u l t i n g c u r r e n t
i s

29 // I ( t ) =2.22 co s (3000 t +2.789)mA
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30

31 // R e s u l t s
32 disp(Vin ,” Input s i g n a l i n r e c t a n g u l a r form i n v o l t s :

”);
33 disp(Zc,”Complex form o f the c a p a c i t o r impedance i n

ohms : ”);
34 disp(Zl,”Complex form o f the i n d u c t a n c e impedance i n

ohms : ”);
35 disp(R2_Zl ,”Complex form o f combined impedence o f R2

and Zl i n ohms : ”);
36 disp(R2_Zl_Zc ,”Complex form o f combined impedance o f

p a r a l l e l combinat ion o f R2 Zl and Zc i n ohms : ”);
37 disp(Zeq ,”Complex form o f e q u i v a l e n t impedance o f

the e n t i r e c i r c u i t i n amperes : ”);
38 disp(I1,” Current through R1 r e s i s t a n c e i n amperes : ”)

;

39 disp(I,” Current through c a p a c i t o r i n amperes : ”);
40 disp(mag0 ,” Po la r form o f c u r r e n t I1 with magnitude

i n amperes : ”);
41 disp(phase0 ,” Po la r form o f c u r r e n t I1 with phase i n

r a d i a n : ”);
42 disp(mag1 ,” Po la r form o f c u r r e n t I with magnitude i n

amperes : ”);
43 disp(phase1 ,” Po la r form o f c u r r e n t I with phase i n

r a d i a n : ”);
44 printf(” R e s u l t i n g c u r r e n t i n amperes : 0 . 0 0 2 2 2 2 4 ∗ co s

(3000∗ t+ 2 . 7 8 8 6 0 2 3 ) amperes ”)
45

46 // Outputs
47 // Complex form o f the i n d u c t a n c e impedance i n ohms

: 1 5 0 0 . i
48 // Complex form o f combined impedence o f R2 and Zl i n

ohms : 3 0 0 0 . + 1 5 0 0 . i
49 // Complex form o f combined impedance o f p a r a l l e l

combinat i on o f R2 Zl and Zc i n ohms : 9 2 3 . 0 7 6 9 2 −
1 6 1 5 . 3 8 4 6 i

50 // Complex form o f e q u i v a l e n t impedance o f the e n t i r e
c i r c u i t i n amperes : 1 9 2 3 . 0 7 6 9 − 1 6 1 5 . 3 8 4 6 i
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51 // Current through R1 r e s i s t a n c e i n amperes
: −0 .0012805 + 0 . 0 0 1 5 2 4 4 i

52 // Current through c a p a c i t o r i n amperes : −0 .0020854 +
0 . 0 0 07 6 8 3 i

53 // Po la r form o f c u r r e n t I1 with magnitude i n amperes
: 0 . 0 0 1 9 9 0 8

54 // Po la r form o f c u r r e n t I1 with phase i n r a d i a n
: 2 . 2 6 9 4 5 6 2

55 // Po la r form o f c u r r e n t I with magnitude i n amperes
: 0 . 0 0 2 2 2 2 4

56 // Po la r form o f c u r r e n t I with phase i n r a d i a n
: 2 . 7 8 8 6 0 2 3

57 // R e s u l t i n g c u r r e n t i n amperes : 0 . 0 0 2 2 2 2 4 ∗ co s (3000∗ t+
2 . 7 8 8 6 0 2 3 ) amperes

58

59

60

61 // Phase a n g l e s o f p o l a r forms a r e i n r a d i a n .

This code can be downloaded from the website wwww.scilab.in
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Chapter 3

Semiconductor Electronics

Scilab code Exa 3.1design Zener Diode Voltage Regulator Design

1 // Des ign Example 3 . 1 , Page Number 84
2 // Zener Diode Vo l tage Regu l a t o r Des ign
3 clc;

4

5 // Input s
6 Rl_max =240 //Maximum load r e s i s t a n c e i n ohms
7 Pz_max =1 //Maximum power r a t i n g o f the

z e n e r d i ode i n watt s
8 Vin =24 // Nominal i nput v o l t a g e i n v o l t s ’
9 Vz=15 // Zener breakdown v o l t a g e i n

v o l t s
10

11 // Outputs
12 R_min =(((Vin -Vz)/( Pz_max +((Vz^2)/( Rl_max))))*(Vz))

//Minimum r e q u i r e d cu r r en t− l i m i t i n g
r e s i s t a n c e i n ohms

13

14 // R e s u l t s
15 mprintf(”Minimum r e q u i r e d cu r r en t− l i m i t i n g

r e s i s t a n c e : %. 5 f ohms\n”,R_min);
16 //The c l o s e s t a c c e p t a b l e s tandard r e s i s t a n c e v a l u e
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i s 75 ohms
17

18 // Outputs
19 //Minimum r e q u i r e d cu r r en t− l i m i t i n g r e s i s t a n c e :

6 9 . 6 7 7 4 2 ohms

Scilab code Exa 3.2 Zener Regulation Performance

1 // Example 3 . 2 , Page Number 83
2 // Zener R e g u l a t i o n Per formance
3 clc;

4

5 // Input s
6 Vin_min =20 //Minimum input v o l t a g e i n v o l t s
7 Vin_max =30 //Maximum input v o l t a g e i n

v o l t s
8 Vz=15 // Zener breakdown v o l t a g e i n

v o l t s
9 P_dissp =1 //Maximum power r a t i n g o f

z e n e r d i ode i n watt s
10 Rd=14 // Zener dynamic r e s i s t a n c e i n

ohms
11 Delta_Vin =(Vin_max -Vin_min) // Input

v o l t a g e range i n v o l t s
12

13 // Outputs
14 //To l i m i t the maximum power d i s s i p a t i o n to l e s s

than 1W, the c u r r e n t through the d i ode must be
l i m i t e d to :

15 Iz_max =(( P_dissp)/(Vz)) //Maximum z e n e r
c u r r e n t through z e n e r d i ode i n amperes

16 R_min =(( Vin_max -Vz)/( Iz_max)) //Minimum load
r e s i s t a n c e f o r k e ep ing the z e n e r d i ode i n

breakdown r e g i o n i n ohms
17 //The c l o s e s t a c c e p t a b l e s tandard r e s i s t a n c e v a l u e

17



i s 240
18 R_min_practical =240 //Minimum

load r e s i s t a n c e f o r k e ep ing the z e n e r d i ode i n
breakdown r e g i o n i n ohms

19 Delta_Vout =(((Rd)/(Rd+R_min_practical))*( Delta_Vin))

// Output v o l t a g e range i n v o l t s
20 //When z e n e r d i ode i s i n breakdown r e g i o n Vout=Vz .
21 Volt_reg =(( Delta_Vout)/(Vz))*100 // Vo l tage

r e g u l a t i o n p e r c e n t a g e
22

23 // R e s u l t s
24 mprintf(”Maximum z e n e r c u r r e n t through z e n e r d i ode :

%. 5 f ampere\n”,Iz_max);
25 mprintf(”Minimum load r e s i s t a n c e f o r k e ep ing the

z e n e r d i ode i n breakdown r e g i o n : %. 5 f ohms\n”,
R_min);

26 mprintf(” Output v o l t a g e range : %. 5 f v o l t s \n”,
Delta_Vout);

27 mprintf(” Vo l tage r e g u l a t i o n p e r c e n t a g e : %. 5 f \n”,
Volt_reg);

28

29 // Outputs
30 //Maximum z e n e r c u r r e n t through z e n e r d i ode : 0 . 0 6 6 6 7

ampere
31 //Minimum load r e s i s t a n c e f o r k e ep ing the z e n e r

d i ode i n breakdown r e g i o n : 22 5 . 0 0 0 00 ohms
32 // Output v o l t a g e range : 0 . 5 5 1 1 8 v o l t s
33 // // Vo l tage r e g u l a t i o n p e r c e n t a g e : 3 . 6 7 4 5

Scilab code Exa 3.2design LED Switch

1 // Des ign Example 3 . 2 , Page Number 98
2 //LED Switch
3 clc;

4
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5 // Input s
6 Vout_min =0 // Output minimum v o l t a g e i n

v o l t s
7 Vout_max =5 // Output maximum v o l t a g e i n

v o l t s
8 Vcc=5 //DC supp ly v o l t a g e i n v o l t s
9 Iout_max =5*(10^ -3) //Maximum output c u r r e n t

i n amperes
10 Vbe =0.7 // Base−Emitte r v o l t a g e i n

v o l t s
11 Vce =0.2 // C o l l e c t o r−Emitte r

v o l t a g e i n v o l t s
12 Rc=100 // C o l l e c t o r r e s i s t a n c e i n ohms
13 Rb =10*(10^3) // Base r e s i s t a n c e i n ohms
14 //The LED r e q u i r e s 20 40 mA to p r o v i d e a b r i g h t

d i s p l a y .
15 Vf_drop =2 // Forward b i a s v o l t a g e drop o f

LED i n v o l t s
16

17 // Outputs
18 //When the d i g i t a l output i s 0V, the t r a n s i s t o r i s i n

c u t o f f :
19 Ib_cutoff =(Vcc -Vbe)/Rb // Base

c u r r e n t when t r a n s i s t o r i s i n c u t o f f i n amperes
20 //When the d i g i t a l output i s 5V, the t r a n s i s t o r i s i n

s a t u r a t i o n :
21 Ic_sat =(Vcc -Vf_drop -Vce)/Rc //

C o l l e c t o r c u r r e n t when t r a n s i s t o r i s i n
s a t u r a t i o n i n amperes

22 //The 100 ohm c o l l e c t o r r e s i s t a n c e l i m i t s the LED
c u r r e n t to a v a l u e w i t h i n the d e s i r e d range f o r
the LED to be b r i g h t (20 40 ) mA

23

24 // R e s u l t s
25 mprintf(” Base c u r r e n t when t r a n s i s t o r i s i n c u t o f f :

%. 5 f amperes \n”,Ib_cutoff);
26 mprintf(” C o l l e c t o r c u r r e n t when t r a n s i s t o r i s i n

s a t u r a t i o n : %. 5 f amperes \n”,Ic_sat);
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27

28 // Outputs
29 // Base c u r r e n t when t r a n s i s t o r i s i n c u t o f f : 0 . 0 0 0 4 3

amperes
30 // C o l l e c t o r c u r r e n t when t r a n s i s t o r i s i n s a t u r a t i o n

: 0 . 0 2 8 0 0 amperes

Scilab code Exa 3.4 Guaranteeing That a Transistor Is in Saturation

1 // Example 3 . 4 , Page Number 94
2 // Guarantee ing That a T r a n s i s t o r I s i n S a t u r a t i o n
3 clc;

4

5 // Input s
6 Ic_max =200*(10^ -3) //Maximum c o l l e c t o r

c u r r e n t i n amperes
7 Vce_sat =0.2 // C o l l e c t o r−Emit te r

s a t u r a t i o n c u r r e n t i n v o l t s
8 Beta =100 //Common e m i t t e r DC c u r r e n t ga in
9 Vcc =10 //DC supp ly v o l t a g e i n v o l t s
10 Vbe =0.7 // Base−Emitte r s a t u r a t i o n

c u r r e n t i n v o l t s
11 Rb =10*(10^3) // Base r e s i s t o r i n ohms
12 Rc =(10^3) // C o l l e c t o r r e s i s t o r i n ohms
13

14 // Outputs
15 Ic=(Vcc -Ic_max)/Rc // C o l l e c t o r c u r r e n t

i n amperes
16 // Because the DC c u r r e n t ga in hFE( Beta ) i s about

100 , Ib must be at l e a s t I c /100 or 0 . 0 9 8mA. Because
Vbe=0.7 V

17 Ib=(Ic /100) // Base c u r r e n t i n
amperes

18 // Base c u r r e n t can be r e l a t e d to the input v o l t a g e
as :
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19 Vin_min =(Ib*Rb)+Vbe //Minimum input
v o l t a g e r e q u i r e d f o r s a t u r a t i o n i n v o l t s

20

21 // R e s u l t s
22 mprintf(”Minimum input v o l t a g e r e q u i r e d f o r

s a t u r a t i o n : %. 5 f v o l t s \n”,Vin_min);
23

24

25 // Outputs
26 // Minimum input v o l t a g e r e q u i r e d f o r s a t u r a t i o n :

1 . 6 8 0 0 0 v o l t s
27

28

29

30 // Normal ly you would use a v o l t a g e l a r g e r than t h i s
( e . g . , 2 to 5 t imes l a r g e r ) to e n s u r e tha t the
t r a n s i s t o r i s f u l l y s a t u r a t e d , even with
v a r i a n c e s i n paramete r s .

This code can be downloaded from the website wwww.scilab.in
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Chapter 6

Digital Circuits

Scilab code Exa 6.1 Binary Arithmetic

1 // Example 6 . 1 , Page Number 200
2 // Binary A r i t h m e t i c
3 clc;

4

5 // Input s
6 // Binary to dec ima l c o n v e r s i o n
7 a=bin2dec( ’ 1001 ’ ) // Binary input f o r a d d i t i o n
8 b=bin2dec( ’ 0011 ’ ) // Binary input f o r add i t i om
9 u=bin2dec( ’ 1001 ’ ) // Binary input f o r

m u l t i p l i c a t i o n
10 v=bin2dec( ’ 0011 ’ ) // Binary input f o r

m u l t i p l i c a t i o n
11

12 // Outputs
13 c=a+b // Add i t i on o f g i v e n numbers
14 d=dec2bin(c) // Decimal to b in a r y

c o n v e r s i o n
15 w=u*v // M u l t i p l i c a t i o n o f g i v e n

numbers
16 x=dec2bin(w) // Decimal to b in a r y

c o n v e r s i o n

22



17

18 // R e s u l t s
19 disp( ’ Add i t i on o f the g i v e n b i n a ry numbers : ’ )
20 disp(d)

21 disp( ’ M u l t i p l i c a t i o n o f the g i v e n b i n a r y numbers : ’ )
22 disp(x)

23

24 // Outputs
25 // Add i t i on o f the g i v e n b i n a r y numbers : 1100
26

27 // M u l t i p l i c a t i o n o f the g i v e n b i na r y numbers : 11011

Scilab code Exa 6.2 Combinational Logic

1 // Example 6 . 2 , Page Number 204
2 // Combinat iona l Log i c
3 clc;

4

5 // Input s
6 // Binary to dec ima l c o n v e r s i o n
7 A=[0;0;0;0;1;1;1;1] // Binary input A
8 B=[0;0;1;1;0;0;1;1] // Binary input B
9 C=[0;1;0;1;0;1;0;1] // Binary input C

10

11 // Outputs
12 Z=bitcmp(C,1) // Bi t

compl iment o f i nput C
13 D=bitand(A,B) //AND

o p e r a t i o n o f i n p u t s A,B
14 E=bitor(D,Z) //OR

o p e r a t i o n o f D and Z( Compliment o f C)
15 F=bitcmp (( bitand(E,Z)) ,1) //NAND

o p e r a t i o n o f E and Z( Compliment o f C)
16

17 // R e s u l t s
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18 disp( ’ Input A ’ )
19 disp(” A”)
20 disp(A)

21 disp( ’ Input B ’ )
22 disp(” B”)
23 disp(B)

24 disp( ’ Input C ’ )
25 disp(” C”)
26 disp(C)

27 disp( ’AND o p e r a t i o n o f i n p u t s A,B : ’ )
28 disp(” D”)
29 disp(D)

30 disp( ’OR o p e r a t i o n o f D and Z( Compliment o f C) : ’ )
31 disp(” E”)
32 disp(E)

33 disp( ’NAND o p e r a t i o n o f E and Z( Compliment o f C) : ’ )
34 disp(” F”)
35 disp(F)

36

37 // Outputs
38

39 // Input A Input B Input C AND o p e r a t i o n
o f i n p u t s A,B : OR o p e r a t i o n o f D and Z(
Compliment o f C) : NAND o p e r a t i o n o f E and
Z( Compliment o f C) :

40

41 // A B C D
E

F
42 // 0 . 0 0 0

1

0
43 // 0 . 0 1 0

0

1
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44 // 0 . 1 0 0
1

0
45 // 0 . 1 1 0

0

1
46 // 1 . 0 0 0

1

0
47 // 1 . 0 1 0

0

1
48 // 1 . 1 0 1

1

0
49 // 1 . 1 1 1

1

1

This code can be downloaded from the website wwww.scilab.in

Scilab code Exa 6.3 Simplifying a Boolean Expression

1 // Example 6 . 3 , Page Number 207
2 // S i m p l i f y i n g a Boolean E x p r e s s i o n
3 clc;

4

5 // Input s

25



6 // Given boo l ean e x p r e s s i o n :
7 //X=(A.B .C) +(B .C) +(A ’ . B)
8

9 // Outputs
10 // R e s u l t s
11 disp(” Given boo l ean e x p r e s s i o n : ”)
12 disp( ’X=(A.B .C) +(B .C) +(A ’ ’B) ’ )
13 disp(”The above e q u a t i o n can be r e w r i t t e n u s i n g the

a s s o c i a t i v e law and the fundamenta l law as Z.1=Z”
)

14 disp( ’X=A. ( B .C) +1.(B .C) +(A ’ ’B) ’ )
15 disp(” Using d i s t r i b u t i v e law ”)
16 disp( ’X=(A+1) . ( B .C) +(A ’ ’B) ’ )
17 disp( ’X=(B .C) +(A ’ ’B) ’ )
18 disp(” Because A+1=1 and 1 . ( B .C )=B C ”)
19 disp(” Furthermore , u s i n g the a s s o c i a t i v e and

d i s t r i b u t i v e laws ”)
20 disp( ’X=B . ( C+A ’ ’ ) ’ )
21

22 // Outputs
23 // Given boo l ean e x p r e s s i o n :
24 //X=(A.B .C) +(B .C) +(A’B)
25 //The above e q u a t i o n can be r e w r i t t e n u s i n g the

a s s o c i a t i v e law and the fundamenta l law as Z.1=Z
26 //X=A. ( B .C) +1.(B .C) +(A’B)
27 // Using d i s t r i b u t i v e law
28 //X=(A+1) . ( B .C) +(A’B)
29 //X=(B .C) +(A’B)
30 // Because A+1=1 and 1 . ( B .C )=B C
31 // Furthermore , u s i n g the a s s o c i a t i v e and

d i s t r i b u t i v e laws
32 //X=B . ( C+A’ )

Scilab code Exa 6.4 Sum of Products and Product of Sums
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1 // Example 6 . 4 , Page Number 212
2 //Sum o f Product s and Product o f Sums
3 clc;

4

5 // Input s
6 // Given i n p u t s
7 A=[0;0;1;1] // Input A
8 B=[0;1;0;1] // Input B
9

10 // Outputs
11 S=bitxor(A,B) //Sum o f A and B
12 C=bitand(A,B) // Carry o f A

and B
13

14 // R e s u l t s
15 disp(” Input A”)
16 disp(A)

17 disp(” Input B”)
18 disp(B)

19 disp(”Sum o f A and B : ”)
20 disp(S)

21 disp(” Carry o f A and B”)
22 disp(C)

23 disp( ’ The sum−of−p r o d u c t s method a p p l i e d to output S
y i e l d s : ’ )

24 disp( ’ S=(A ’ ’+B) +(A+B ’ ’ ) ’ )
25 disp( ’ The product−of−sums method a p p l i e d to output S

y i e l d s : ’ )
26 disp( ’ S=(A+B) . (A ’ ’+B ’ ’ ) ’ )
27 disp( ’ The sum−of−p r o d u c t s method a p p l i e d to output C

y i e l d s : ’ )
28 disp( ’C=A.B ’ )
29 disp( ’ The product−of−sums method a p p l i e d to output C

y i e l d s : ’ )
30 disp( ’C=(A+B) . (A+ ’ ’B) . (A ’ ’+B ’ ’ ) ’ )
31

32 // Outputs
33
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34 // Input A Input B Sum o f
A and B : Carry o f A and B

35 // 0 0 0
0

36 // 0 1 1
0 .

37 // 1 . 0 1
0

38 // 1 . 1 0
1

39

40 //The sum−of−p r o d u c t s method a p p l i e d to output S
y i e l d s :

41 //S=(A’+B) +(A+B ’ )
42 //The product−of−sums method a p p l i e d to output S

y i e l d s :
43 //S=(A+B) . ( A’+B ’ )
44 //The sum−of−p r o d u c t s method a p p l i e d to output C

y i e l d s :
45 //C=A.B
46 //The product−of−sums method a p p l i e d to output C

y i e l d s :
47 //C=(A+B) . (A+’B) . ( A’+B ’ )
48

49

50 // I f we use the product−of−sums r e s u l t f o r S and the
sum−of−p r o d u c t s r e s u l t f o r C, we o b t a i n a c i r c u i t
u s i n g the f e w e s t number o f g a t e s
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Chapter 8

Data Acquisition

Scilab code Exa 8.2 Aperture Time

1 // Example 8 . 2 , Page Number 355
2 // Aperture Time
3 clc;

4

5 // Input s
6 n=10 //No o f b i t r e s o l u t i o n
7 BW =10*(10^3) // Bandwidth o f s i g n a l i n

h e r t z
8

9 // Outputs
10 N=(2^n) //Number o f output s t a t e s
11 delta_Ta =(2/(N*2*3.14* BW)) // Aperture

t ime i n s e c o n d s
12 Ts =((1/(2* BW))) //Minimum

sampl ing r a t e i n s e c o n d s
13

14 // R e s u l t s
15 mprintf(”Number o f output s t a t e s : %. 5 f \n”,N);
16 mprintf(” Aperture t ime : %. 1 3 f s e c o n d s \n”,delta_Ta);
17 mprintf(”Minimum sampl ing r a t e : %. 6 f s e c o n d s \n”,Ts);
18
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19 // Outputs
20 //Number o f output s t a t e s : 1 02 4 . 00000
21 // Aperture t ime : 0 . 0000000311007 s e c o n d s ( or ) 3 1 . 1 0 0

nanoseconds
22 //Minimum sampl ing r a t e : 0 . 0 0 0 0 5 0 s e c o n d s ( or ) 50

m i c r o s e c o n d s
23

24

25 // Even f o r t h i s low−r e s o l u t i o n c o n v e r t e r , the
r e q u i r e d a p e r t u r e t ime (32 ns e c ) i s much s m a l l e r
than the r e q u i r e d sample p e r i o d (50 , 000 ns e c ) .
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Chapter 9

Sensors

Scilab code Exa 9.1 Strain Gage Resistance Changes

1 // Example 9 . 1 , Page Number 395
2 // S t r a i n Gage R e s i s t a n c e Changes
3 clc;

4

5 // Input s
6 R=120 // S t r a i n gage i n ohms
7 F=2 // Gage f a c t o r
8 strain =100*(10^ -6) // S t r a i n e x p e r i e n c e d by

gage
9

10 // Outputs
11 R_change=R*F*strain // R e s i s t a n c e o f the

gage change from the unloaded s t a t e to the l oaded
s t a t e i n ohms

12

13 // R e s u l t s
14 mprintf(” R e s i s t a n c e o f the gage change from the

unloaded s t a t e to the l oaded s t a t e : %. 5 f ohms\n”,
R_change);

15

16
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17 // Outputs
18 // R e s i s t a n c e o f the gage change from the unloaded

s t a t e to the l oaded s t a t e : 0 . 0 2 4 0 0 ohms

Scilab code Exa 9.2 Thermocouple Configuration with Nonstandard Reference

1 // Example 9 . 2 , Page Number 413
2 // Thermocouple C o n f i g u r a t i o n with Nonstandard

R e f e r e n c e
3 clc;

4

5 // Input s
6 //A standard two−j u n c t i o n thermocoup l e c o n f i g u r a t i o n

i s be ing used to measure the t empera tu r e i n a
wind t u n n e l .

7 //The r e f e r e n c e j u n c t i o n i s h e ld at a c o n s t a n t
t empera tu re o f 10 C e l s i u s .

8 //We have on ly a thermocoup l e t a b l e r e f e r e n c e d to 0
C e l s i u s .

9 Junc_Temp =[0;10;20;30;40;50;60;70;80;90;100]

// Ju nc t i o n t empera tu r e i n c e l s i u s
10 V_out

=[0;0.507;1.019;1.536;2.058;2.585;3.115;3.649;4.186;4.725;5.268]

// Output v o l t a g e s i n m i l l i v o l t s
11 V_100_to_0 =5.268*(10^ -3) // Vo l tage

measured f o r a t empera tu r e o f 100 C e l s i u s
r e l a t i v e to a r e f e r e n c e j u n c t i o n at 0 C e l s i u s i n
v o l t s

12 V_10_to_10 =0.507*(10^ -3) // Vo l tage
measured f o r a t empera tu r e o f 10 C e l s i u s

r e l a t i v e to a r e f e r e n c e j u n c t i o n at 10 C e l s i u s i n
v o l t s

13

14 // Outputs
15 //By law o f i n t e r m e d i a t e t empera tu r e :
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16 V_100_to_10= (V_100_to_0) -(V_10_to_10) //
Vo l tage measured f o r a t empera tu r e o f 100 C e l s i u s

r e l a t i v e to a r e f e r e n c e j u n c t i o n at 10 C e l s i u s
i n v o l t s

17

18 // R e s u l t s
19 disp( ’ Jun c t i on t empera tu re i n c e l s i u s l i s t ’ )
20 disp(Junc_Temp)

21 disp( ’ Output v o l t a g e s i n m i l l i v o l t s l i s t ’ )
22 disp(V_out)

23

24 mprintf(” Vo l tage measured f o r a t empera tu r e o f 100
C e l s i u s r e l a t i v e to a r e f e r e n c e j u n c t i o n at 10
C e l s i u s : %. 5 f v o l t s \n”,V_100_to_10);

25

26

27 // Outputs
28 // Ju nc t i o n t empera tu r e i n c e l s i u s l i s t

Output v o l t a g e s i n m i l l i v o l t s l i s t
29

30 // 0

0
31 // 10

0 . 5 0 7
32 // 20

1 . 0 1 9
33 // 30

1 . 5 3 6
34 // 40

2 . 0 5 8
35 // 50

2 . 5 8 5
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36 // 60

3 . 1 1 5
37 // 70

3 . 6 4 9
38 // 80

4 . 1 8 6
39 // 90

4 . 7 2 5
40 // 100

5 . 2 6 8
41 // Vo l tage measured f o r a t empera tu re o f 100 C e l s i u s

r e l a t i v e to a r e f e r e n c e j u n c t i o n at 10 C e l s i u s :
0 . 0 0 4 7 6 v o l t s ( or ) 4 . 7 6 m i l l i v o l t s
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