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Experiment: 1

Determine Diode current for
input DC voltage and
temperature

Scilab code Solution 1.0 Determine Diode current for input DC voltage
and temperature

1 //EX 1 . Program T i t l e : Determine Diode c u r r e n t f o r
i nput DC v o l t a g e and tempera tu r e . / / /

2 // env i ronment : S c i l a b 5 . 5 . 2
3 // Tested on OS : Windows 7 P r o f e s s i o n a l , 64 b i t
4 // Book : E l e c t r o n i c s D ev i c e s and C i r c u i t Theory by

Robert B o y l e s t e a d and Nashe l sky
5 // ///////////////////////////////////////
6 clc;

7 clear all;

8 close;

9 mprintf( ’ \n Requ i red Data f o r ID=I s ∗ ( e ˆ(VD/n∗VT)−1)
i s : ’ );

10 mprintf( ’ \n ’ );
11 VD=input( ’ Enter the v a l u e o f i nput DC Vol tage i n

v o l t s : ’ );// Note : Input DC v o l t a g e i s i n t range o f
0 to 5
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12 T=input( ’ Enter the v a l u e o f t empera tu r e i n d e g r e e
C e l s i u s : ’ );// Note : t empera tu r e i s i n the d e g r e e

c e l s i u s
13 p=273;

14 TK=p+T;

15 k=1.38e-23 // J o u l e per Ke lv in Boltzmann ’ s
Constant

16 k1=k*1e21 // zep to J o u l e per k e l v i n
17 q= 1.6e-19 // columb e l e c t r o n

cha rge
18 q1=q*1e18 // a t t o coulomb e l e c t r o n

cha rge
19 Is=10e-12 // Amperes Rever s e

s a t u r a t i o n c u r r e n t
20 Is1=Is*1e9 // nano amperes
21 n=1 ; // I d e a l i t y f a c t o r
22 mprintf( ’ \n .

\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\
’ );

23 mprintf( ’ \n Temperature TK: %2d
K ’ ,TK);

24 mprintf( ’ \n I d e a l i t y f a c t o r n : %2d ’
,n);

25 mprintf( ’ \n Rever se s a t u r a t i o n Current I s :%. 3 f
nA ’ ,Is1);

26 mprintf( ’ \n Boltzmanns Constant . . k :%. 5 f
zJ /K ’ ,k1);

27 mprintf( ’ \n E l e c t r o n cha rge . . q :%. 2 f
aC ’ ,q1);

28 mprintf( ’ \n Forward b i a s v o l t a g e VD:%. 2 f
V ’ ,VD);

29 mprintf( ’ \n .
\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\
’ );

30 // //////////////////////////////////////
31 mprintf( ’ \n Diode Current ID=I s ( e ˆx−1) ’

);

32 mprintf( ’ \n Where . . x=VD/( n∗VT) ’ )
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;

33 mprintf( ’ \n Thermal Vo l tage VT=(k∗TK) /q ’ )
;

34 mprintf( ’ \n . \∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗ S o l u t i o n
∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\ ’ );

35 [ID1 ,x,VT]= diode_current2(VD,TK)// Funct ion o f d i ode
c u r r e n t

36 mprintf( ’ \n Thermal Vo l tage . . . . . . . . . . . . . VT = %f V \n
’ ,VT); // Theramal Vo l tage D i s p l a y

37 mprintf( ’ \n ’ );// Next l i n e
38 mprintf( ’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . x=%f \n ’ ,x);
39 mprintf( ’ \n ’ ); // Next l i n e
40 mprintf( ’ Diode Current . . . . . . . . . . . . . . . . ID= %f mA \n ’ ,

ID1);// Diode Current D i s p l a y
41 mprintf( ’ \n .

\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\
’ );

42

43

44 // Output
45

46 // Requ i red Data f o r ID=I s ∗ ( e ˆ(VD/n∗VT)−1) i s :
47 // Enter the v a l u e o f i nput DC Vol tage i n v o l t s : . 4 5
48 // Enter the v a l u e o f t empera tu r e i n d e g r e e C e l s i u s :

27
49

50 // .
∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗

51 // Temperature TK: 3 0 0 K
52 // I d e a l i t y f a c t o r n : 1
53 // Rever s e s a t u r a t i o n Current I s : 0 . 0 1 0 nA
54 // Boltzmanns Constant . . k : 0 . 0 1 3 8 0 zJ /K
55 // E l e c t r o n cha rge . . q : 0 . 1 6 aC
56 // Forward b i a s v o l t a g e VD: 0 . 4 5 V
57 // .

∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
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58 // Diode Current ID=I s ( e ˆx−1)
59 // Where . . x=VD/( n∗VT)
60 // Thermal Vo l tage VT=(k∗TK) /q
61 // . ∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗ S o l u t i o n

∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
62 // Thermal Vo l tage . . . . . . . . . . . . . VT = 0 . 0 2 5 8 7 5 V
63

64 // . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . x =17.391304
65

66 // Diode Current . . . . . . . . . . . . . . . . ID= 0 . 0 0 0 3 5 7 mA
67

68 // .
∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗

check Appendix AP 1 for dependency:

diode_current2.sci
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Experiment: 2

To Plot the V-I Characteristics
of semiconductor diode under
forward Bias using Shockley
equation

Scilab code Solution 2.0 To Plot the VI Characteristics of semiconductor
diode under forward Bias using Shockley equation

1 //EX 2 . Program T i t l e : To P lo t the V−I
C h a r a c t e r i s t i c s o f s em i conduc to r d i ode under

2 // fo rward Bias u s i n g Shock l ey e q u a t i o n //
3 //

////////////////////////////////////////////////////////

4 // / Environment : S c i l a b 5 . 5 . 2
5 // Tested on OS : Windows 7 P r o f e s s i o n a l , 64 b i t
6 // Book : E l e c t r o n i c s D ev i c e s and C i r c u i t Theory by

Robert B o y l e s t e a d and Nashe l sky
7 //

////////////////////////////////////////////////////////////////////////////////////

8 clc;
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9 clear all;

10 close;

11 xdel(winsid ());// / c l e a r a l l the p r e v i o u s f i g u r e s
p l o t s

12 // ////////////////////////// Forward Bias
C h a r a c t e r i s i c e s //////////////////////////////

13 VD_fw=input(” Enter the Maximum Forward Vo l tage f o r
i nput : ”)// note : i t i s p o s i t i v e v a l u e DC v o l t a g e
p r e s s e n t e r a f t e r g i v e n i n g input votage i n
c o n s o l e

14 VD =[0:0.01: VD_fw]; // Change i n
input v o l a t a g e

15 ID=10e -12*( exp(VD /0.039) -1); // Diode c u r r e n t
e q u a t i o n

16 ID=ID*1e3; // Diode Current i n
mi l i ampere

17 figure (1),plot(VD ,ID, ’ ∗ ’ );// p l o t t i n g VD and ID
18 xtitle(” Diode Forward Bias c h a r a c t e r i s t i c s ”,” Diode

Vo l tage VD (V) ”,” Diode Current ID (mA) ”);// p l o t
19 // //////////////////////// Reversed Biased

C h a r a c t e r i s t i c s ////////////////////////////
20 VD_rev=input(” Enter the Maximum Rever se Vo l tage f o r

i nput : ”)// note : i t i s n e g a t i v e v a l u e DC v o l t a g e
p r e s s e n t e r a f t e r g i v e n i n g input votage i n
c o n s o l e

21 VDr =[0: -0.01: - VD_rev ]; // Change i n
input v o l a t a g e

22 IDr=-10e -12*( exp(VD /0.039) -1); // Diode c u r r e n t
e q u a t i o n

23 IDr=IDr*1e3; // Diode Current i n
mi l i ampere

24 figure (2),plot(VDr ,IDr , ’ ∗ ’ );// p l o t t i n g −VD and −ID
25 xtitle(” Diode Reversed Bias c h a r a c t e r i s t i c s ”,” Diode

Vo l tage −VD (V) ”,” Diode Current −ID (mA) ”);//
p l o t

26

27

28 // output
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29

30

31 // Enter the Maximum Forward Vo l tage f o r i nput : 5
32 // Enter the Maximum Rever s e Vo l tage f o r i nput : 5
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Figure 2.1: To Plot the VI Characteristics of semiconductor diode under
forward Bias using Shockley equation
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Figure 2.2: To Plot the VI Characteristics of semiconductor diode under
forward Bias using Shockley equation
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Experiment: 3

Determine static and dynamic
resistance for PN junction
diode using V-I characteristics

Scilab code Solution 3.0 Determine static and dynamic resistance for PN
junction diode using VI characteristics

1 //EX 3 Program T i t l e : Determine s t a t i c and dynamic
r e s i s t a n c e f o r PN j u n c t i o n d i ode u s i n g VI
c h a r a c t e r i s t i c s //////////

2 // env i ronment : S c i l a b 5 . 5 . 2
3 // Tested on OS : Windows 7 P r o f e s s i o n a l , 64 b i t
4 // Book : E l e c t r o n i c s D ev i c e s and C i r c u i t Theory by

Robert B o y l e s t e a d and Nashe l sky
5 // ///////////////////////////////////////
6 clc;

7 clear all;

8 close;

9 //
////////////////////////////////////////////////////////////////

10 disp( ’ ∗∗∗∗∗∗∗DC r e s i s t a n c e s o f d i ode can be
c a l c u l a t e d by u s i n g o p e r a t i n g p o i n t s on the
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f o rward c h a r a c t e r i s t i c ∗∗∗∗∗∗∗∗∗ ’ );
11 ID1=input(” Enter the v a l u e o f ID on the curve i n mA

ID : ”);// Note : P r e s s e n t e r
12

13 VD=input(” Enter the Cor r e spond ing v a l u e o f VD on the
curve i n V VD: ”);// Note : P r e s s e n t e r //VD i s i n

the range o f 0V to 1V
14 ID=ID1*1e-3 // / mi l i ampere Diode cuuren t1
15 mprintf( ’ \n

\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\
’ );

16 mprintf( ’ \n For the o p e r a t i n g p o i n t s ’ );
17 mprintf( ’ \n Diode c u r r e n t ID1 :%. 4 f A ’ ,ID);
18 mprintf( ’ \n Diode Vo l tage VD1 :%. 1 f V ’ ,VD);
19 RD=VD/ID; // / Ohms DC r e s i s t a n c e
20 mprintf( ’ \n

\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\
’ );

21 mprintf( ’ \n DC r e s i s t a n c e i s RD1 :%. 1 f ohms ’ ,RD);
22 mprintf( ’ \n

\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\
’ );

23 // d i s p ( ’∗∗∗∗∗∗AC r e s i s t a n c e s o f d i ode can be
c a l c u l a t e d by Dawing s t r a i g h t l i n e through
o p e r a t i n g p o i n t s (VD, ID ) and change i n v o l a g e s (
VD1 and VD2) and c o r r e s p o n d i n g change i n c u r r e n t s

( ID1 and ID2 ) i s to be c o n s i d e r e d on the curve
∗∗∗∗∗∗∗∗∗ ’ ) ; / /

24 // / Tangent l i n e at ID i s drawn and 2mA swing above
and below i s to be c o n s i d e r e d f o r ID2 and ID1
r e s p e c t i v e l y /////////

25 ID11=ID1 -2 // i n m i l i amperes
26 ID12=ID1+2 // i n m i l i amperes
27 // /////////// c o n v e r s i o n //////////////
28 ID11=ID11*1e-3;

29 ID12=ID12*1e-3;

30 mprintf( ’ \n
\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\
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’ );
31 mprintf( ’ \n For c a l c u l a t i o n o f AC r e s i s t a n c e at the

o p e r a t i n g p o i n t s ID ’ );
32 mprintf( ’ \n Diode c u r r e n t 1 ID11 :%. 4 f A ’ ,ID11)

;

33 mprintf( ’ \n Diode c u r r e n t 2 ID12 :%. 4 f A ’ ,ID12)
;

34 if ID1 <4 then //when the c h a r a c t e r i s t i c s cu rve ID
c u r r e n t ( below 4mA) e x p o n e n t i a l ch

anges i n curve more even VD
// changes

35 VD11=VD -0.05; // Swing o f t angen t l i n e i n
downword d i r e c t i o n and l o c a t i n g p o i n t

36 // r e s p e c t i v e v o l t a g e i s VD11 //
s m a l l change i n v o l t a g e

37 VD12=VD +0.05; // Swing o f t angen t l i n e i n upword
d i r e c t i o n and l o c a t i n g p o i n t

38 // r e s p e c t i v e v o l t a g e i s VD12 //
s m a l l change i n v o l t a g e

39 else

40 VD11=VD -0.01; // n e l i g i b a l chane i n v o l t a g e
because s t e e p curve when

41 VD12=VD +0.01;

42 end

43 mprintf( ’ \n Diode Vo l tage1 VD11 :%. 2 f V ’ ,VD11
);

44 mprintf( ’ \n Diode Vo l tage2 VD12 :%. 2 f V ’ ,VD12
);

45 mprintf( ’ \n
\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\
’ );

46 // /////// c a l a c u l a t i o n
47 delid1=ID12 -ID11; // d i f f e r e n c e i n

upper c u r r e n t and l owe r c u r r e n t
48 delvd1=VD12 -VD11; // d i f f e r e n c e i n

upper c u r r e n t and l owe r v o l t a g e
49 rd1=delvd1/delid1; // ac r e s i s s t a n c e

at ID=2mA
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50 mprintf( ’ \n AC r e s i s t a n c e at ID1 i s rd1 :%. 4 f ohm ’
,rd1);

51 mprintf( ’ \n .
\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\
’ );

52 // /////// output ///////// c a s e 1
53 // ∗∗∗∗∗∗DC r e s i s t a n c e s o f d i ode can be c a l c u l a t e d by

u s i n g
54 // o p e r a t i n g p o i n t s on the fo rward

c h a r a c t e r i s t i c ∗∗∗∗∗∗∗
55 // ∗∗
56 // Enter the v a l u e o f ID on the curve i n mA ID : 2
57 // Enter the Cor r e spond ing v a l u e o f VD on the curve

i n V VD: . 5
58

59 //
∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗

60 // For the o p e r a t i n g p o i n t s
61 // Diode c u r r e n t ID1 : 0 . 0 0 2 0 A
62 // Diode Vo l tage VD1 : 0 . 5 V
63 //

∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗

64 //DC r e s i s t a n c e i s RD1 : 2 5 0 . 0 ohms
65 //

∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗

66 //
∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗

67 // For c a l c u l a t i o n o f AC r e s i s t a n c e at the o p e r a t i n g
p o i n t s ID

68 // Diode c u r r e n t 1 ID11 : 0 . 0 0 0 0 A
69 // Diode c u r r e n t 2 ID12 : 0 . 0 0 4 0 A
70 // Diode Vo l tage1 VD11 : 0 . 4 5 V
71 // Diode Vo l tage2 VD12 : 0 . 5 5 V
72 //
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∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗

73 //AC r e s i s t a n c e at ID1 i s rd1 : 2 5 . 0 0 0 0 ohm
74 // .

∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗

75

76 // / c a s e 2 /////////
77 // ∗∗∗∗∗∗∗DC r e s i s t a n c e s o f d i ode can be c a l c u l a t e d

by u s i n g
78 // o p e r a t i n g p o i n t s on the fo rward

c h a r a c t e r i s t i c ∗∗∗∗∗∗∗
79 // ∗∗
80 // Enter the v a l u e o f ID on the curve i n mA ID : 2 5
81 // Enter the Cor r e spond ing v a l u e o f VD on the curve

i n V VD: . 7
82

83 //
∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗

84 // For the o p e r a t i n g p o i n t s
85 // Diode c u r r e n t ID1 : 0 . 0 2 5 0 A
86 // Diode Vo l tage VD1 : 0 . 7 V
87 //

∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗

88 // DC r e s i s t a n c e i s RD1 : 2 8 . 0 ohms
89 //

∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗

90 //
∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗

91 // For c a l c u l a t i o n o f AC r e s i s t a n c e at the o p e r a t i n g
p o i n t s ID

92 // Diode c u r r e n t 1 ID11 : 0 . 0 2 3 0 A
93 // Diode c u r r e n t 2 ID12 : 0 . 0 2 7 0 A
94 // Diode Vo l tage1 VD11 : 0 . 6 9 V
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95 // Diode Vo l tage2 VD12 : 0 . 7 1 V
96 //

∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗

97 // AC r e s i s t a n c e at ID1 i s rd1 : 5 . 0 0 0 0 ohm
98 //

∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
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Experiment: 4

Design zener shunt regulator
with variable load for given
specification

Scilab code Solution 4.0 Design zener shunt regulator with variable load
for given specification

1 //EX. 4 Program T i t l e : Des ign z e n e r shunt r e g u l a t o r
with v a r i a b l e l oad f o r g i v e n s p e c i f i c a t i o n ///

2 // ////// env i ronment : S c i l a b 5 . 5 . 2
3 // Tested on OS : Windows 7 P r o f e s s i o n a l , 64 b i t
4 // Book : E l e c t r o n i c s D ev i c e s and C i r c u i t Theory by

Robert B o y l e s t e a d and Nashe l sky
5 // ///////////////////////////////////////
6 clc;

7 clear all;

8 close;

9 //
////////////////////////////////////////////////////////////////

10 disp( ’ For d e s i g i n g V a r i a b l e Load v o l t a g e r e g u l a t o r
C i r c u i t : ’ );

11 Vi=input( ’ Enter the Input Vo l tage i n v o l t s
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Vi : ’ );// Note : P r e s s e n t e r
/// input v o l t a g e must be g r e a t e r than dc
r e g u l a t e d v o l t a g e ////

12 Vz=input( ’ Enter the r e q u i r e d r e g u l a t e d DC output
Vo l tage i n v o l t s Vz : ’ );// Note : P r e s s e n t e r

13 Izm=input( ’ Enter the v a l u e o f Maxi . z e n e r c u r r e n t i n
m i l i a m p e r e s Izm : ’ );// Note : P r e s s e n t e r /

14 R=input( ’ Enter the v a l u e o f S e r i e s R e s i s t a n c e i n
k i l o ohms R: ’ );// Note : P r e s s e n t e r /

15 disp( ’ Accord ing to g i v e n C i r c u i t data : ’ );

16 Izm1=Izm*1e-3 // mi l i ampere Maximum Zener
Current

17 R1=R*1e3 // K i l o ohms Input R e s i s t a n c e
18 mprintf( ’ \n Zener Vo l tage Vz :

%1fv ’ ,Vz);
19 mprintf( ’ \n Maximum Zener Current Izm

: %2fA ’ ,Izm1);
20 mprintf( ’ \n Input R e s i s t a n c e R:

%4dohms ’ ,R1);
21 mprintf( ’ \n Input v o l t a g e Vi :

%2dV ’ ,Vi);
22 mprintf( ’ \n ’ );
23 // //////////// C a l c u l a t e Value o f Minimum RL

///////////////////////////////////////////
24 mprintf( ’ \n . \∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗ S o l u t i o n

∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\ ’ );
25 RL_min =(R1*Vz)/(Vi -Vz); //ohms min l oad r e s i s t a n c e
26 mprintf( ’ \n 1) Minimum Load R e s i s t a n c e

RL min : %2dohms ’ ,RL_min);
27 // //////////// C a l c u l a t e Value o f Minimum Load

Current //////////////////////////////////
28 mprintf( ’ \n .

\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\
’ );

29 VR=Vi-Vz; // v o l t s v o l t a g e a c r o s s i nput
r e s i s t a n c e

30 mprintf( ’ \n 2) Vo l tage Acros s R i s
VR=%2dV ’ ,VR);
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31 IR=VR/R1; // m i l i amperes Current trhough input
r e s i s t a n c e

32 IR=IR*1e3; // amperes
33 mprintf( ’ \n .

\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\
’ );

34 mprintf( ’ \n 3) Current through Input R e i s t a n c e R i s
IR :%. 4 fmA ’ ,IR);

35 IL_min =(IR*1e-3)-Izm1; // m i l i amperes mini . l o ad
c u r r e n t

36 // IL min=IL min ∗10 e3 ;
37 mprintf( ’ \n .

\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\
’ );

38 mprintf( ’ \n 4) Minimum Load Current
IL min=%. 3 fA ’ ,IL_min);

39 mprintf( ’ \n .
\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\
’ );

40 // ///////// C a l c u l a t e Value o f Maximum Load
R e s i s t a n c e /////////////////////////////

41 RL_max=Vz/( IL_min); // ohms maxi . l o ad r e s i s t a n c e
42 //RL max=RL min∗1 e−3;
43 mprintf( ’ \n 5)Maximum Load R e s i s t a n c e

RL max : %dohms ’ ,RL_max);
44 mprintf( ’ \n .

\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\
’ );

45

46

47 // output //
48 // For d e s i g i n g V a r i a b l e Load v o l t a g e r e g u l a t o r

C i r c u i t :
49 // Enter the Input Vo l tage i n v o l t s

Vi : 5 0
50 // Enter the r e q u i r e d r e g u l a t e d DC output Vo l tage i n

v o l t s Vz : 1 0
51 // Enter the v a l u e o f Maxi . z e n e r c u r r e n t i n
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m i l i a m p e r e s Izm : 3 2
52 // Enter the v a l u e o f S e r i e s R e s i s t a n c e i n k i l o ohms

R: 1
53

54 // Accord ing to g i v e n C i r c u i t data :
55

56 // Zener Vo l tage Vz : 1 0 . 0 0 0 0 0 0
v

57 // Maximum Zener Current Izm : 0 . 0 3 2 0 0 0
A

58 // Input R e s i s t a n c e R: 1 0 0 0 ohms
59 // Input v o l t a g e Vi : 5 0V
60

61 // . ∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗ S o l u t i o n
∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗

62 // 1) Minimum Load R e s i s t a n c e
RL min : 2 5 0 ohms

63 // .
∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗

64 // 2) Vo l tage Acros s R i s VR=40
V

65 // .
∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗

66 // 3) Current through Input R e i s t a n c e R i s IR
: 4 0 . 0 0 0 0mA

67 // .
∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗

68 // 4) Minimum Load Current
IL min =0.008A

69 // .
∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗

70 // 5)Maximum Load R e s i s t a n c e
RL max : 1 2 5 0 ohms

71 // .
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∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
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Experiment: 5

Design zener shunt regulator
with fixed load for given
specification

Scilab code Solution 5.0 Design zener shunt regulator with fixed load for
given specification

1 //EX 5 Program : Des ign z e n e r shunt r e g u l a t o r with
f i x e d l oad f o r g i v e n s p e c i f i c a t i o n ///

2 // env i ronment : S c i l a b 5 . 5 . 2
3 // Tested on OS : Windows 7 P r o f e s s i o n a l , 64 b i t
4 // Book : E l e c t r o n i c s D ev i c e s and C i r c u i t Theory by

Robert B o y l e s t e a d and Nashe l sky
5 // ///////////////////////////////////////
6 clc;

7 clear all;

8 close;

9 //
////////////////////////////////////////////////////////////////

10 disp( ’ For d e s i g i n g f i x e d Load v o l t a g e r e g u l a t o r
C i r c u i t : ’ );

11 Vz=input(” Enter the r e q u i r e d r e g u l a t e d DC output
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Vol tage i n v o l t s Vz : ”);// Note : P r e s s e n t e r
12 Izm=input( ’ Enter the v a l u e o f maxi . z e n e r c u r r e n t i n

m i l i a m p e r e s Izm : ’ );// Note : P r e s s e n t e r /
13 RL=input( ’ Enter the v a l u e o f l o ad r e s i s t a n c e i n k i l o

ohms RL : ’ );// Note : P r e s s e n t e r /
14 R=input( ’ Enter the v a l u e o f S e r i e s r e s i s t a n c e i n

ohms R: ’ );// Note : P r e s s e n t e r /
15 disp( ’ For d e s i g i n g f i x e d v o l t a g e r e g u l a t o r C i r c u i t

r e q u i r e d data : ’ );

16 Izm1=Izm*1e-3 // mi l i amper Maximum Zener
Current

17 RL1=RL*1e3 // K i l o ohms Input R e s i s t a n c e
18 mprintf( ’ \n Zener Vo l tage Vz : %1f

v ’ ,Vz);
19 mprintf( ’ \n Maximum Zener Current Izm :

%2f A ’ ,Izm1);
20 mprintf( ’ \n Input R e s i s t a n c e R: %4d

ohms ’ ,R);
21 mprintf( ’ \n Load R e s i s t a n c e RL :%. 1

f Ohms ’ ,RL1);
22 mprintf( ’ \n ’ );
23 // //////////// C a l c u l a t e Minimum input Vo l tage

////////////////////////////////////////
24 mprintf( ’ \n . \∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗ S o l u t i o n

∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\ ’ );
25 Vi_min =((RL1+R)*Vz)/RL1;// V o l t s Min . i nput Vo l tage
26 mprintf( ’ \n 1) Minimum Input Vo l tage

Vi min : %2dV ’ ,Vi_min);
27 // //////////// C a l c u l a t e Value o f Minimum Load

Current //////////////////////////////////
28 mprintf( ’ \n .

\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\
’ );

29 IL=Vz/RL1; // m i l i amperes Load Cuuent
30 IL_ma=IL*1e3 // mi l amperes
31 mprintf( ’ \n 2) Load Current i s

IL=%2fmA ’ ,IL_ma);
32 IR_max=Izm1+IL; // m i l i amperes maxi . Load Cuuent
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33 IR_maxD=IR_max *1e3; // mi l i amper
34 mprintf( ’ \n .

\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\
’ );

35 mprintf( ’ \n 3) Current through input R e i s t a n c e R i s
IR max :%. 4 fmA ’ ,IR_maxD);

36 Vi_max =( IR_max*R)+Vz; // V o l t s Maxi . i nput v o l t a g e
37 mprintf( ’ \n .

\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\ ’ );
38 mprintf( ’ \n 4)Maximum input v o l t a g e

Vi max=%2dV ’ ,Vi_max);
39 mprintf( ’ \n .

\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\
’ );

40

41

42 // output //
43

44 // For d e s i g i n g f i x e d v o l t a g e r e g u l a t o r C i r c u i t :
45 // Enter the r e q u i r e d r e g u l a t e d DC output Vo l tage i n

v o l t s Vz : 2 0
46 // Enter the v a l u e o f maxi . z e n e r c u r r e n t i n

m i l i a m p e r e s I z : 6 0
47 // Enter the v a l u e o f l o ad r e s i s t a n c e i n k i l o ohms

RL : 1 . 6
48 // Enter the v a l u e o f S e r i e s r e s i s t a n c e i n ohms

R: 2 2 0
49

50 // For d e s i g i n g f i x e d v o l t a g e r e g u l a t o r C i r c u i t
r e q u i r e d data

51 :

52

53 // Zener Vo l tage Vz : 2 0 . 0 0 0 0 0 0 v
54 //Maximum Zener Current Izm : 0 . 0 6 0 0 0 0 A
55 // Input R e s i s t a n c e R: 220 ohms
56 // Load R e s i s t a n c e RL : 1 6 0 0 . 0 Ohms
57

58 // . / / ∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗ S o l u t i o n
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∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
59 // 1) Minimum Input Vo l tage Vi min

: 2 2V
60 // .

∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗

61 // 2) Load Current i s IL
=12.500000mA

62 // .
∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗

63 // 3) Current through input R e i s t a n c e R i s IR max
: 7 2 . 5 0 0 0mA

64 // . ∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
65 // 4)Maximum input v o l t a g e Vi max

=35V
66 // .

∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
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Experiment: 6

Determine output resistance,dc
and ac of Common Emitter
(CE) configuration

Scilab code Solution 6.0 Determine output resistance Betadc and Betaac
of Common Emitter configuration

1 //EX 6 Program T i t l e : Determine output r e s i s t a n c e ,
d c and a c o f Common Emit te r c o n f i g u r a t i o n . / / /

2 // env i ronment : S c i l a b 5 . 5 . 2
3 // Tested on OS : Windows 7 P r o f e s s i o n a l , 64 b i t
4 // Book : E l e c t r o n i c s D ev i c e s and C i r c u i t Theory by

Robert B o y l e s t e a d and Nashe l sky
5 // ///////////////////////////////////////
6 clc;

7 clear all;

8 close;

9 //
////////////////////////////////////////////////////////////////

10 disp( ’ ∗∗∗∗∗∗On the output c h a r a c t e r i s t i c s o f CE
c o n f i . i n a c t i v e r e g i o n s e l e c t an o p e r a t i n g p o i n t
(VCEQ, ICQ) on l oad l i n e ∗∗∗∗∗∗∗∗∗ ’ );

30



11 ICQ1=input(” Enter the v a l u e o f ICQ on the curve i n
mA ICQ : ”); // Note : P r e s s e n t e r

12 // draw h o r i z o n t a l l i n e from o p e r a t i n g p o i n t //0 mA to
10 mA

13 IB1=input(” Enter the v a l u e o f IB c o r r e s p o n d i n g to
ICQ i n uA IB : ”); // Note : P r e s s e n t e r

14 VCEQ=input(” Enter the Cor r e spond ing v a l u e o f VCEQ :
”); // Note : P r e s s e n t e r // Draw v e r t i c a l
l i n e from o p e r a t i n g p o i n t //VCEQ i s i n the
range o f 0V to 20V

15 mprintf( ’ \n .
\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\
’ );

16 ICQ=ICQ1*1e-3;

17 IB=IB1*1e-6;

18 mprintf( ’ \n Operat ing p o i n t C o l l e c t o r Current
ICQ : %1f A ’ ,ICQ);

19 mprintf( ’ \n Cor r e spond ing Base Current
IB : %1f A ’ ,IB);

20 mprintf( ’ \n R e c s p e c t i v e C o l l e c t o r to Emit te r v o l t a g e
i s VCEQ: %1fV ’ ,VCEQ)

21 //
///////////////////////////////////////////////////////////////

22 // ∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗ S o l u t i o n
∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\ ’ ) ;

23 // //////////// C a l c u l a t e Beta DC
//////////////////////////////////

24 mprintf( ’ \n .
\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\
’ );

25 Beta_DC=ICQ/IB; // DC c u r r e n t ga in
26 mprintf( ’ \n 1)DC c u r r e n t ga in o f t r a n s i s t o r i n CE

Con f i . Beta DC=%2d ’ ,Beta_DC);
27 mprintf( ’ \n . \∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗ C a l c u l a t i o n o f

a c ∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\ ’ );
28 // For c a l c u l a t i o n o f a c by t a k i n g change ( i b 1 i b2 )

i n base c u r r e n t on e i t h e r s i d e o f Q−p o i n t a l o n g
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the v e r t i c a l a x i s o f about e q u a l d i s t a n c e to
e i t h e r s i d e o f Q−p o i n t //

29 ib1=IB1 -5;

30 ib2=IB1+5;

31

32 mprintf( ’ \n Base c u r r e n t 1 i b 1=%. 2 f uA ’
,ib1);

33 mprintf( ’ \n Base c u r r e n t 2 i b 2=%. 2 f uA ’
,ib2);

34 ib1=ib1*1e-6;

35 ib2=ib2*1e-6;

36 // at the two i n t e r s e c t i o n s o f i b 1 and i b 2 and
v e r t i c a l a x i s the two l e v e l o f i c 1 , i c 2 can be
de t e rmine by drawing h o r i z o n t a l l i n e

37 ic1=ICQ1 -0.5;

38 ic2=ICQ1 +0.5;

39 mprintf( ’ \n C o l l e c t o r c u r r e n t 1 i c 1=%. 2
f mA’ ,ic1);

40 mprintf( ’ \n C o l l e c t o r c u r r e n t 2 i c 2=%. 2
f mA’ ,ic2);

41 ic1=ic1*1e-3;

42 ic2=ic2*1e-3;

43 mprintf( ’ \n .
\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\
’ );

44 Beta_AC =(ic2 -ic1)/(ib2 -ib1); // AC c u r r e n t ga in
45 mprintf( ’ \n 2)AC c u r r e n t ga in o f t r a n s i s t o r i n CE

Con f i . Beta AC : %2d ’ ,Beta_AC);
46 // //////////// C a l c u l a t e Beta DC

//////////////////////////////////
47 mprintf( ’ \n . \∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗ C a l c u l a t i o n o f AC

r e s i s t a n c e ∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\ ’ );
48 //At the o p e r a t i n g p o i n t tangen t i s drawwn and

e i t h e r s i d e o f i c 1 i c 2 r e s p e c t i v e v a l u e s o f vce1
vce2 i s c o n s i d e r e d f o r c a l c u l a t i o n o f AC

r e s i s t a n c e // t h e r e i s s m a l l change i n i c f o r
more change i n vce //

49 vce1=VCEQ -5.2;
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50 vce2=VCEQ +5.5;

51 mprintf( ’ \n C o l l e c t o r to e m i t t e r v o l t a g e 1
vce1=%2d v ’ ,vce1);

52 mprintf( ’ \n C o l l e c t o r to e m i t t e r v o l t a g e 2
vce2=%2d v ’ ,vce2);

53 mprintf( ’ \n .
\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\
’ );

54 R_out=(vce2 -vce1)/(ic2 -ic1);// AC r e s i s t a n c e
55 R_out=R_out *1e-3; // K i l o ohms
56 mprintf( ’ \n 3) Dynamic Output r e s i s t a n c e i s

R out : %1dKohm ’ ,R_out);
57 mprintf( ’ \n .

\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\
’ );

58 // output /////
59 // ∗∗∗∗∗∗On the output c h a r a c t e r i s t i c s o f CE c o n f i .

i n a c t i v e
60 // r e g i o n s e l e c t an o p e r a t i n g p o i n t (VCEQ, ICQ)

on l oad l
61 // i n e ∗∗∗∗∗∗∗∗∗
62 // Enter the v a l u e o f ICQ on the curve i n mA ICQ : 2 . 7
63 // Enter the v a l u e o f IB c o r r e s p o n d i n g to ICQ i n uA

IB : 25
64 // Enter the Cor r e spond ing v a l u e o f VCEQ : 7 . 5
65

66 // .
∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗

67 // Operat ing p o i n t C o l l e c t o r Current ICQ
: 0 . 0 0 2 7 0 0 A

68 // Cor r e spond ing Base Current IB
: 0 . 0 0 0 0 2 5 A

69 // R e c s p e c t i v e C o l l e c t o r to Emit te r v o l t a g e i s VCEQ
: 7 . 5 0 0 0 0 0V

70 // .
∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
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71 // 1)DC c u r r e n t ga in o f t r a n s i s t o r i n CE Con f i .
Beta DC=108

72 // . ∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗ C a l c u l a t i o n o f a c
∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗

73 // Base c u r r e n t 1 i b 1 =20.00 uA
74 // Base c u r r e n t 2 i b 2 =30.00 uA
75 // C o l l e c t o r c u r r e n t 1 i c 1 =2.20 mA
76 // C o l l e c t o r c u r r e n t 2 i c 2 =3.20 mA
77 // .

∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗

78 // 2)AC c u r r e n t ga in o f t r a n s i s t o r i n CE Con f i .
Beta AC : 1 0 0

79 // . ∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗ C a l c u l a t i o n o f AC r e s i s t a n c e
∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗

80 // C o l l e c t o r to e m i t t e r v o l t a g e 1 vce1=
2 v

81 // C o l l e c t o r to e m i t t e r v o l t a g e 2 vce2
=13 v

82 // .
∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗

83 // 3) Dynamic Output r e s i s t a n c e i s
R out : 1 0Kohm

84 // .
∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
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Experiment: 7

Determine PIV,
Vdc,Idc,Vrms,Pdc and Irms for
Half Wave Rectifier.

Scilab code Solution 7.0 Determine PIV Vdc Idc Vrms Pdc and Irms for
Half Wave Rectifier

1 //EX 7 Program T i t l e : Determine PIV , Vdc , Idc , Vrms , Pdc
and Irms f o r Ha l f Wave R e c t i f i e r .

2 // env i ronment : S c i l a b 5 . 5 . 2
3 // Tested on OS : Windows 7 P r o f e s s i o n a l , 64 b i t
4 // Book : E l e c t r o n i c s D ev i c e s and C i r c u i t Theory by

Robert B o y l e s t e a d and Nashe l sky
5 // ///////////////////////////////////////
6 clc;

7 clear all;

8 close;

9 xdel(winsid ());// / c l e a r a l l the p r e v i o u s f i g u r e s
p l o t s

10 //
////////////////////////////////////////////////////////////////

11 disp( ’ For Ha l f Wave R e c t i f i e r A n a l y s i s : ’ );
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12 RL=input( ’ Enter the v a l u e o f Load R e s i s t a n c e i n Ohms
RL : ’ );// Note : P r e s s e n t e r

13 Vac=input( ’ Enter the v a l u e o f Input AC Vol tage i n
V o l t s Vac : ’ );// Note : P r e s s e n t e r

14 N1=input( ’ Enter the Number o f pr imary t u r n s i n t run
r a t i o N1 : ’ );// Note : P r e s s e n t e r /

15 N2=input( ’ Enter the Number o f Secondary t u r n s i n
t run r a t i o N2 : ’ );// Note : P r e s s e n t e r /

16 mprintf( ’ \n .
\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\ ’ );

17 disp( ’ Given data f o r Ha l f Wave R e c t i f i e r i s : ’ );

18 mprintf( ’ Load R e s i s t a n c e RL :%. 2 f ohm ’ ,RL
);

19 mprintf( ’ \n Input AC v o l t a g e V1 : %2d V ’ ,Vac
);

20 mprintf( ’ \n Number o f Secondary t u r n s N2 : %1d ’ ,N2);
21 mprintf( ’ \n Number o f Primary t u r n s N1 : %1d ’ ,N1);
22 // //////////////// Vo l tage at Secondary

//////////////////////////////////
23 mprintf( ’ \n . \∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗ S o l u t i o n

∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\ ’ );
24 V2=Vac*(N2/N1);// V o l t s RMS seconda ry v o l t a g e
25 mprintf( ’ \n 1) Vo l tage at Secondary i s V2 : %2d ’ ,V2);
26 // ///////////////Maximum Value at Secondary

//////////////////////////////
27 mprintf( ’ \n .

\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\ ’ );
28 Vm=sqrt (2)*V2; // Volt peak v a l u e o f Vo l tage
29 mprintf( ’ \n 2)Maximum v a l u e o f s e conda ry v o l t a g e i s

Vm: %2d ’ ,Vm);
30 mprintf( ’ \n .

\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\ ’ );
31 // //////////// Load Current

//////////////////////////////////
32 Im=Vm/RL; // Amperes peak v a l u e o f c u r r e n t
33 mprintf( ’ \n 3) Maxi . v a l u e o f l o ad Current i s Im : %1f A

’ ,Im);
34 mprintf( ’ \n .
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\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\ ’ );
35 // ////////////Maximum Load Power

//////////////////////////////////
36 Pmax=(Im^2)*RL; // / Watts
37 mprintf( ’ \n 4)Maximum Load Power i s Pmax : %1f W’ ,Pmax

);

38 mprintf( ’ \n .
\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\ ’ );

39 Vdc =0.318* Vm; // V o l t s
40 mprintf( ’ \n 5) Average Value o f Output Vo l tage i s Vdc

: %1f V ’ ,Vdc);
41 mprintf( ’ \n .

\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\ ’ );
42 Idc=Vdc/RL; // Amperes DC Load c u r r e n t
43 mprintf( ’ \n 6) Average v a l u e o f Load c u r r e n t i s Idc :

%1f A ’ ,Idc);
44 mprintf( ’ \n .

\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\ ’ );
45 Pdc=(Idc^2)*RL; // Watts Average Power
46 mprintf( ’ \n 7) Average Value Of l oad Power i s Pdc : %1f

W’ ,Pdc);
47 mprintf( ’ \n .

\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\ ’ );
48 PIV=Vm; // V o l t s Peak I n v e r s e Vo l tage
49 mprintf( ’ \n 8) Peak I n v e r s e Vo l tage i s PIV : %1d V ’ ,PIV

);

50 mprintf( ’ \n .
\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\ ’ );

51 Vr=Vdc *1.21; // V o l t s R ipp l e v o l t a g e
52 mprintf( ’ \n 9) R ipp l e Vo l tage i s Vr : %1f V ’ ,Vr);
53 mprintf( ’ \n .

\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\ ’ );
54 Irms=Im/2; // Amperes RMS Value o f Current
55 mprintf( ’ \n 10)RMS Value o f c u r r e n t i s Irms : %1f mA’

,Irms);

56 mprintf( ’ \n .
\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\ ’ );

57 // output //

37



58

59 // For Ha l f Wave R e c t i f i e r A n a l y s i s :
60 // Enter the v a l u e o f Load R e s i s t a n c e i n Ohms

RL: 2 0 0
61 // Enter the v a l u e o f Input AC Vol tage i n V o l t s

Vac : 2 3 0
62 // Enter the Number o f pr imary t u r n s i n t run r a t i o

N1 : 2
63 // Enter the Number o f Secondary t u r n s i n t run r a t i o

N2 : 1
64

65 // . ∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
66 // Given data f o r Ha l f Wave R e c t i f i e r i s :
67 // Load R e s i s t a n c e RL : 2 0 0 . 0 0 ohm
68 // Input AC v o l t a g e V1 : 2 3 0 V
69 // Number o f Secondary t u r n s N2 : 1
70 // Number o f Primary t u r n s N1 : 2
71 // . ∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗ S o l u t i o n

∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
72 // 1) Vo l tage at Secondary i s V2 : 1 1 5
73 // . ∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
74 // 2)Maximum v a l u e o f s e conda ry v o l t a g e i s Vm: 1 6 2
75 // . ∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
76 // 3) Maxi . v a l u e o f l o ad Current i s Im : 0 . 8 1 3 1 7 3 A
77 // . ∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
78 // 4)Maximum Load Power i s Pmax : 1 3 2 . 2 5 0 0 0 0 W
79 // . ∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
80 // 5) Average Value o f Output Vo l tage i s Vdc

: 5 1 . 7 1 7 7 9 0 V
81 // . ∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
82 // 6) Average v a l u e o f Load c u r r e n t i s Idc : 0 . 2 5 8 5 8 9 A
83 // . ∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
84 // 7) Average Value Of l oad Power i s Pdc : 1 3 . 3 7 3 6 4 9 W
85 // . ∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
86 // 8) Peak I n v e r s e Vo l tage i s PIV : 1 6 2 V
87 // . ∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
88 // 9) R ipp l e Vo l tage i s Vr : 6 2 . 5 7 8 5 2 6 V
89 // . ∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗

38



90 // 10)RMS Value o f c u r r e n t i s Irms : 0 . 4 0 6 5 8 6 mA
91 // . ∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
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Experiment: 8

Determine PIV,
Vdc,Idc,Vrms,Pdc and Irms for
center tapped transformer full
Wave Rectifier.

Scilab code Solution 8.0 Determine PIV Vdc Idc Vrms Pdc and Irms for
center tapped transformer full Wave Rectifier

1 //EX 8 Program T i t l e : Determine PIV , Vdc , Idc , Vrms , Pdc
and Irms f o r c e n t e r tapped t r a n s f o r m e r f u l l Wave
R e c t i f i e r . /

2 // / env i ronment : S c i l a b 5 . 5 . 2
3 // Tested on OS : Windows 7 P r o f e s s i o n a l , 64 b i t
4 // Book : E l e c t r o n i c s D ev i c e s and C i r c u i t Theory by

Robert B o y l e s t e a d and Nashe l sky
5 // ///////////////////////////////////////
6 clc;

7 clear all;

8 close;

9

10 //
////////////////////////////////////////////////////////////////
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11 disp( ’ For Center Tapped F u l l Wave R e c t i f i e r A n a l y s i s
: ’ );

12 RL=input( ’ Enter the v a l u e o f Load R e s i s t a n c e i n Ohms
RL : ’ );// Note : P r e s s e n t e r

13 Vac=input( ’ Enter the v a l u e o f Input AC Vol tage i n
V o l t s Vac : ’ );// Note : P r e s s e n t e r

14 N1=input( ’ Enter the Number o f pr imary t u r n s
N1 : ’ );// Note : P r e s s e n t e r /

15 N2=input( ’ Enter the Number o f Secondary t u r n s
N2 : ’ );// Note : P r e s s e n t e r /

16 mprintf( ’ \n .
\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\
’ );

17 //
////////////////////////////////////////////////////////////////

18 disp( ’To Analyse Center Tapped F u l l wave r e c t i f i e r
g i v e n data i n the c i r c u i t i s : ’ );

19 mprintf( ’ Load R e s i s t a n c e RL : %2d ohm ’ ,
RL);

20 mprintf( ’ \n Input AC v o l t a g e V1 : %2d V ’ ,
Vac);

21 mprintf( ’ \n Number o f Secondary t u r n s N2 : %1d ’ ,N2
);

22 mprintf( ’ \n Number o f Primary t u r n s N1 : %1d ’ ,N1
);

23 // //////////////// Vo l tage at Secondary
//////////////////////////////////

24 mprintf( ’ \n . \∗∗∗∗∗∗∗∗∗∗∗∗∗ S o l u t i o n
∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\ ’ );

25 V2=Vac*(N2/N1);// V o l t s RMS v o l t a g e at s e conda ry
26 mprintf( ’ \n 1) Vo l tage at Secondary i s V2 : %2d ’ ,V2);
27 // ///////////////Maximum Value at Secondary

//////////////////////////////
28 mprintf( ’ \n .

\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\
’ );
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29 Vrms=sqrt (2)*V2; // Volt maxi . s e conda ry v o l t a g e
30 mprintf( ’ \n 2)Maximum v a l u e o f s e conda ry v o l t a g e i s

Vrms : %2d ’ ,Vrms);
31 mprintf( ’ \n .

\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\
’ );

32 Vm=Vrms /2; // Volt maxi . v o l t a g e at h a l f o f
s e conda ry

33 mprintf( ’ \n 3)Maximum v o l t a g e v a l u e o f h a l f−
s e conda ry Winding i s Vm: %2d ’ ,Vm);

34 mprintf( ’ \n .
\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\
’ );

35 // //////////// Load Current
//////////////////////////////////

36 Im=Vm/RL; // Amperes peak v a l u e o f l o ad c u r r e n t
37 mprintf( ’ \n 4) Maxi . v a l u e o f l o ad Current i s Im : %1f A

’ ,Im);
38 mprintf( ’ \n .

\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\
’ );

39 Idc =(2*Vm)/(3.14* RL); // Amperes Load c u r r e n t
40 // Idc=Idc ∗1 e3 ; // m i l i amperes //
41 mprintf( ’ \n 5) Average v a l u e o f Load c u r r e n t i s Idc :

%1f A ’ ,Idc);
42 mprintf( ’ \n .

\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\
’ );

43 Vdc=Idc*RL; // V o l t s dc Vo l tage
44 mprintf( ’ \n 6) Average Value o f Output Vo l tage i s Vdc

: %1f V ’ ,Vdc);
45 mprintf( ’ \n .

\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\
’ );

46 Pdc=(Idc^2)*RL; // Watts Average Power
47 mprintf( ’ \n 7) Average Value Of l oad Power i s Pdc : %1f

W’ ,Pdc);
48 mprintf( ’ \n .
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\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\
’ );

49 PIV =2*Vm; // V o l t s
50 mprintf( ’ \n 8) Peak I n v e r s e Vo l tage i s PIV : %1d V ’ ,PIV

);

51 mprintf( ’ \n .
\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\
’ );

52 Vr=Vdc *0.482; // V o l t s R ipp l e v o l t a g e
53 mprintf( ’ \n 9) R ipp l e Vo l tage i s Vr : %1f V ’ ,Vr);
54 mprintf( ’ \n .

\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\
’ );

55 Irms =0.707*( Vm/RL); // Amperes RMS Value o f
Current

56 Irms=Irms*1e3; // M i l i amperes
57 mprintf( ’ \n 10)RMS Value o f c u r r e n t i s Irms : %1f mA’

,Irms);

58 mprintf( ’ \n .
\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\
’ );

59

60 // output //
61 // For Center Tapped F u l l Wave R e c t i f i e r A n a l y s i s :
62 // Enter the v a l u e o f Load R e s i s t a n c e i n Ohms

RL: 1 0 0 0
63 // Enter the v a l u e o f Input AC Vol tage i n V o l t s

Vac : 2 2 0
64 // Enter the Number o f pr imary t u r n s

N1 : 1 0 0 0
65 // Enter the Number o f Secondary t u r n s

N2 : 1 0 0
66

67 // .
∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗

68 // To Analyse Center Tapped F u l l wave r e c t i f i e r
g i v e n data i n
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69 // the c i r c u i t i s :
70 // Load R e s i s t a n c e RL: 1 0 0 0 ohm
71 // Input AC v o l t a g e V1 : 2 2 0 V
72 //Number o f Secondary t u r n s N2 : 1 0 0
73 // Number o f Primary t u r n s N1 : 1 0 0 0
74 // . ∗∗∗∗∗∗∗∗∗∗∗∗∗ S o l u t i o n

∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
75 // 1) Vo l tage at Secondary i s V2 : 2 2
76 // .

∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗

77 // 2)Maximum v a l u e o f s e conda ry v o l t a g e i s Vrms : 3 1
78 // .

∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗

79 // 3)Maximum v o l t a g e v a l u e o f h a l f−s e conda ry Winding
i s Vm: 1 5

80 // .
∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗

81 // 4) Maxi . v a l u e o f l o ad Current i s Im : 0 . 0 1 5 5 5 6 A
82 // .

∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗

83 // 5) Average v a l u e o f Load c u r r e n t i s Idc : 0 . 0 0 9 9 0 9 A
84 // .

∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗

85 // 6) Average Value o f Output Vo l tage i s Vdc : 9 . 9 0 8 5 0 3
V

86 // .
∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗

87 // 7) Average Value Of l oad Power i s Pdc : 0 . 0 9 8 1 7 8 W
88 // .

∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗

89 // 8) Peak I n v e r s e Vo l tage i s PIV : 3 1 V
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90 // .
∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗

91 // 9) R ipp l e Vo l tage i s Vr : 4 . 7 7 5 8 9 8 V
92 // .

∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗

93 // 10)RMS Value o f c u r r e n t i s Irms : 1 0 . 9 9 8 3 3 9 mA
94 // .

∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗

45



Experiment: 9

Determine
PIV,Vdc,Idc,Vrms,Pdc and
Irms for center full Wave
bridge Rectifier

Scilab code Solution 9.0 Determine PIV Vdc Idc Vrms Pdc and Irms for
full Wave bridge Rectifier

1 //EX 9 Program T i t l e : Determine PIV , Vdc , Idc , Vrms , Pdc
and Irms f o r f u l l Wave b r i d g e R e c t i f i e r .

2 // env i ronment : S c i l a b 5 . 5 . 2
3 // Tested on OS : Windows 7 P r o f e s s i o n a l , 64 b i t
4 // Book : E l e c t r o n i c s D ev i c e s and C i r c u i t Theory by

Robert B o y l e s t e a d and Nashe l sky
5 // ///////////////////////////////////////
6 clc;

7 clear all;

8 close;

9 //
////////////////////////////////////////////////////////////////

10 disp( ’ For F u l l Wave Br idge R e c t i f i e r A n a l y s i s : ’ );
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11 RL=input( ’ Enter the v a l u e o f Load R e s i s t a n c e i n Ohms
RL : ’ );// Note : P r e s s e n t e r

12 Vac=input( ’ Enter the v a l u e o f Input AC Vol tage i n
V o l t s Vac : ’ );// Note : P r e s s e n t e r

13 N1=input( ’ Enter the Number o f pr imary t u r n s i n t run
r a t i o N1 : ’ );// Note : P r e s s e n t e r /

14 N2=input( ’ Enter the Number o f Secondary t u r n s i n
t run r a t i o N2 : ’ );// Note : P r e s s e n t e r /

15 mprintf( ’ \n .
\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\ ’ );

16 //
////////////////////////////////////////////////////////////////

17 disp( ’ Given data f o r F u l l Wave Br idge R e c t i f i e r
c i r c u i t i s : ’ );

18 mprintf( ’ Load R e s i s t a n c e RL : %2d ohm ’ ,RL)
;

19 mprintf( ’ \n Input AC v o l t a g e V1 : %2d V ’ ,Vac
);

20 mprintf( ’ \n Number o f Secondary t u r n s N2 : %1d ’ ,N2);
21 mprintf( ’ \n Number o f Primary t u r n s N1 : %1d ’ ,N1);
22 mprintf( ’ \n ’ );
23 // //////////////// Vo l tage at Secondary

//////////////////////////////////
24 mprintf( ’ \n . \∗∗∗∗∗∗∗∗∗∗∗ S o l u t i o n

∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\ ’ );
25 V2=Vac*(N2/N1); // c a l c u l a t i o n o f RMS seconda ry
26 mprintf( ’ \n 1) Vo l tage at Secondary i s

V2 : %1dV ’ ,V2);
27 // ///////////////Maximum Value at Secondary

//////////////////////////////
28 mprintf( ’ \n .

\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\
’ );

29 Vrms=V2; // Volt Maxi v o l t a g e a c r o s s s e conda ry
30 mprintf( ’ \n 2)Maximum v a l u e o f s e conda ry v o l t a g e i s

Vrms :%. 1 fV ’ ,Vrms);
31 mprintf( ’ \n .
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\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\
’ );

32 Vm=Vrms*sqrt (2); // Volt peak v a l u e o f output
33 mprintf( ’ \n 3)Maximum v o l t a g e v a l u e o f s e conda ry

Winding i s Vm:%. 1 fV ’ ,Vm);
34 mprintf( ’ \n .

\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\
’ );

35 // //////////// Load Current
//////////////////////////////////

36 Im=Vm/RL; // Amperes peak v a l u e o f output c u r r e n t
37 mprintf( ’ \n 4) Maxi . v a l u e o f l o ad Current i s

Im :%. 2 fA ’ ,Im);
38 mprintf( ’ \n .

\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\
’ );

39 Idc =(2*Vm)/(3.14* RL); // Amperes Load c u r r e n t
40 // Idc=Idc ∗1 e3 ; // m i l i amperes //
41 mprintf( ’ \n 5) Average v a l u e o f Load c u r r e n t i s

Idc :%. 2 f A ’ ,Idc);
42 mprintf( ’ \n .

\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\
’ );

43 Vdc=Idc*RL; // V o l t s Output DC v o l t a g e
44 mprintf( ’ \n 6) Average Value o f Output Vo l tage i s

Vdc : %2dV ’ ,Vdc);
45 mprintf( ’ \n .

\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\
’ );

46 Pdc=(Idc^2)*RL; // Watts Average Power
47 mprintf( ’ \n 7) Average Value Of l oad Power i s

Pdc :%. 1 fW ’ ,Pdc);
48 mprintf( ’ \n .

\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\
’ );

49 PIV =2*Vm; // V o l t s peak i n v e r s e v o l t a g e
50 mprintf( ’ \n 8) Peak I n v e r s e Vo l tage i s

PIV : %1dV ’ ,PIV);
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51 mprintf( ’ \n .
\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\
’ );

52 Irms =0.707*( Vm/RL); // Amperes RMS Value o f
Current

53 Irms=Irms*1e3; // m i l i amperes
54 mprintf( ’ \n 9)RMS Value o f c u r r e n t i s

Irms :%. 1 fA ’ ,Irms);
55 mprintf( ’ \n .

\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\
’ );

56

57

58 // output //
59

60 // For F u l l Wave Br idge R e c t i f i e r A n a l y s i s :
61 // Enter the v a l u e o f Load R e s i s t a n c e i n Ohms

RL: 2 0 0
62 // Enter the v a l u e o f Input AC Vol tage i n V o l t s

Vac : 2 3 0
63 // Enter the Number o f pr imary t u r n s i n t run r a t i o

N1 : 4
64 // Enter the Number o f Secondary t u r n s i n t run r a t i o

N2 : 1
65

66 // . ∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
67 // Given data f o r F u l l Wave Br idge R e c t i f i e r c i r c u i t

i s :
68 // Load R e s i s t a n c e RL: 2 0 0 ohm
69 // Input AC v o l t a g e V1 : 2 3 0 V
70 // Number o f Secondary t u r n s N2 : 1
71 //Number o f Primary t u r n s N1 : 4
72 // . ∗∗∗∗∗∗∗∗∗∗∗ S o l u t i o n

∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
73 // 1) Vo l tage at Secondary i s

V2 : 5 7V
74 // .

∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
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75 // 2)Maximum v a l u e o f s e conda ry v o l t a g e i s
Vrms : 5 7 . 5V

76 // .
∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗

77 // 3)Maximum v o l t a g e v a l u e o f s e conda ry Winding i s
Vm: 8 1 . 3V

78 // .
∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗

79 // 4) Maxi . v a l u e o f l o ad Current i s
Im : 0 . 4 1A

80 // .
∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗

81 // 5) Average v a l u e o f Load c u r r e n t i s
Idc : 0 . 2 6 A

82 // .
∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗

83 // 6) Average Value o f Output Vo l tage i s
Vdc : 5 1V

84 // .
∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗

85 // 7) Average Value Of l oad Power i s
Pdc : 1 3 . 4W

86 // .
∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗

87 // 8) Peak I n v e r s e Vo l tage i s
PIV : 1 6 2V

88 // .
∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗

89 // 9)RMS Value o f c u r r e n t i s
Irms : 2 8 7 . 5A
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90 // .
∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
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Experiment: 10

To find operating points and
transfer curve of FET for fixed
bias

Scilab code Solution 10.0 To find operating points and transfer curve of
FET for fixed bias

1 //EX 10 Program T i t l e : To f i n d o p e r a t i n g p o i n t s and
t r a n s f e r cu rve o f FET f o r f i x e d b i a s .

2 // env i ronment : S c i l a b 5 . 5 . 2
3 // Tested on OS : Windows 7 P r o f e s s i o n a l , 64 b i t
4 // Book : E l e c t r o n i c s D ev i c e s and C i r c u i t Theory by

Robert B o y l e s t e a d and Nashe l sky
5 // ///////////////////////////////////////
6 clc;

7 clear all;

8 close;

9 //
////////////////////////////////////////////////////////////////

10 disp( ’ For FET Fixed Bias C i r c u i t : ’ );

11 IDSS_1=input( ’ Enter the v a l u e o f Maxi . Drain to
Sour s e Current i n mA IDSS : ’ );// Note : P r e s s e n t e r
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/
12 Vp=input( ’ Enter the v a l u e o f Pinch o f f v o l t a g e i n

Vol t (−Ve ) Vp : ’ );// Note : P r e s s e n t e r ///
p inch o f f v o l t a g e i s n e g a t i v e

13 RD_1=input( ’ Enter the v a l u e o f Drain r e s i s t a n c e i n
K i l o Ohms RD: ’ );// Note : P r e s s e n t e r ///

14 VGG=input( ’ Enter the v a l u e o f Gate supp ly Vo l tage i n
v o l t (−Ve ) VGG: ’ );// Note : P r e s s e n t e r /// Gate

supp ly v o l t a g e i s n e g a t i v e
15 VDD=input( ’ Enter the v a l u e o f Drain supp ly Vo l tage

i n v o l t VDD: ’ );// Note : P r e s s e n t e r /// Gate
supp ly v o l t a g e i s n e g a t i v e

16 mprintf( ’ \n
.∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\
’ );

17 disp( ’ Given data f o r FET Fixed Bias i s : ’ );

18 IDSS=IDSS_1 *1e-3 // m i l i amperes Maxi Drain to
Source Current

19 RD=RD_1*1e3 // k i l o ohm Emit te r R e s i s t a n c e
20 mprintf( ’ Maximum Drain Current IDSS :%. 3 fA ’ ,IDSS)

;

21 mprintf( ’ \n Pinch−o f f v o l t a g e Vp : %2dV ’ ,Vp);
22 mprintf( ’ \n Drain R e s i s t a n c e RD: %2dOhms ’ ,RD)

;

23 mprintf( ’ \n Supply Vo l tage VDD: %2dV ’ ,VDD);
24 mprintf( ’ \n Gate Supply Vo l tage VGG:%. 1 fV ’ ,VGG)

;

25 // //////////////// Vo l tage at Secondary
//////////////////////////////////

26 mprintf( ’ \n
.∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\
’ );

27 mprintf( ’ \n ∗∗∗∗ Shock l ey Equat ion : ID=IDSS∗(1−VGS/VP)
ˆ2∗∗∗∗∗∗∗∗∗∗∗∗∗∗ ’ );// Shock l ey Equat ion

28 mprintf( ’ \n .
\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\
\n ’ );

29 VGS =[0: -0.01:Vp];
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30 ID=IDSS*(1-VGS/Vp).^2; // d r a i n c u r r e n t u s i n g
s h o c k l e y e q u a t i o n

31 figure (2),plot(VGS ,ID, ’ r ed ’ );// p l o t o f t r a n s f e r
c h a r a c t e r i s t i c s

32 xtitle(” T r a n s f e r c h a r a c t e r i s t i c s o f FET”,”VGS (V) ”,”
ID (mA) ”);

33 // ////////////////// C a l c u l a t i n o f VDSQ and IDQ
////////////////////////

34 VGSQ=VGG;

35 IDQ=IDSS*(1-VGSQ/Vp).^2; // Drain Current
C a l c u l a t i o n

36 VDSQ=VDD -(IDQ*RD); // Drain to Sour s e v o l t a g e
C a l c u l a t i o n

37 IDQ=IDQ*1e3; // / m i l i ampere c o n v e r s i o n
38 mprintf( ’ 1 ) Operat ing Po int Drain To Source Vo l tage

VDSQ:%. 2 f V ’ ,VDSQ);// D i s p l a y
39 mprintf( ’ \n 2) Operat ing Po int Drain Current

IDQ :%. 2 f mA’ ,IDQ);
40 mprintf( ’ \n .

\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\
’ );

41

42 // Output ///
43 // For FET Fixed Bias C i r c u i t :
44 // Enter the v a l u e o f Maxi . Drain to Sour s e Current i n

mA IDSS : 1 2
45 // Enter the v a l u e o f Pinch o f f v o l t a g e i n Vol t (−Ve )

Vp:−4
46 // Enter the v a l u e o f Drain r e s i s t a n c e i n K i l o Ohms

RD: 1 . 2
47 // Enter the v a l u e o f Gate supp ly Vo l tage i n v o l t (−Ve

) VGG:−1.5
48 // Enter the v a l u e o f Drain supp ly Vo l tage i n v o l t

VDD: 1 2
49

50 //
.∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
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51 // Given data f o r FET Fixed Bias i s :
52 // Maximum Drain Current IDSS : 0 . 0 1 2A
53 // Pinch−o f f v o l t a g e Vp:−4V
54 // Drain R e s i s t a n c e RD: 1 2 0 0Ohms
55 // Supply Vo l tage VDD: 1 2V
56 // Gate Supply Vo l tage VGG:−1.5V
57 //

.∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗

58 // ∗∗∗∗ Shock l ey Equat ion : ID=IDSS∗(1−VGS/VP)
ˆ2∗∗∗∗∗∗∗∗∗∗∗∗∗∗

59 // .
∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗

60 // 1) Operat ing Po int Drain To Source Vo l tage VDSQ
: 6 . 3 8 V

61 // 2) Operat ing Po int Drain Current IDQ
: 4 . 6 9 mA

62 // .
∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
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Figure 10.1: To find operating points and transfer curve of FET for fixed
bias
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Experiment: 11

To find operating points of BJT
for voltage divider bias

Scilab code Solution 11.0 To find operating points of BJT for voltage
divider bias

1 //EX 11 Program T i t l e : To f i n d o p e r a t i n g p o i n t s o f
BJT f o r Vo l tage D i v i d e r b i a s . / / / / / /

2 // env i ronment : S c i l a b 5 . 5 . 2
3 // Tested on OS : Windows 7 P r o f e s s i o n a l , 64 b i t
4 // Book : E l e c t r o n i c s D ev i c e s and C i r c u i t Theory by

Robert B o y l e s t e a d and Nashe l sky
5 // ///////////////////////////////////////
6 clc;

7 clear all;

8 close;

9 //
////////////////////////////////////////////////////////////////

10 disp( ’ For BJT Vo l tage D i v i d e r B ia s : ’ );

11 R1_1=input( ’ Enter the v a l u e o f Base r e s i s a n c e 1 i n
K i l o Ohms R1 : ’ );// Note : P r e s s e n t e r /

12 R2_1=input( ’ Enter the v a l u e o f Base r e s i s t a n c e 2 i n
K i l o Ohms R2 : ’ );// Note : P r e s s e n t e r /
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13 RC_1=input( ’ Enter the v a l u e o f C o l l e c t o r r e s i s t a n c e
i n K i l o Ohms RC: ’ );// Note : P r e s s e n t e r ///

c o l l e c t o r r e s i s t a n c e v a l u e shou ld b e l l e s s than
R1 and R2

14 RE_1=input( ’ Enter the v a l u e o f Emit te r r e s i s t a n c e
i n K i l o Ohms RE: ’ );// Note : P r e s s e n t e r ///
Emit te r R e s i s t a n c e v a l u e shou ld be l e s s than
c o l l e c t o r r e s i s t a n c

15 Betadc=input( ’ Enter the v a l u e o f Beta
Betadc : ’ );// Note :

P r e s s e n t e r /
16 VCC=input( ’ Enter the Supply Vo l tage i n V o l t s

VCC: ’ );// Note : P r e s s e n t e r
/

17 R1=R1_1*1e3 // K i l o ohms Base r e s i s t a n c e 1
18 R2=R2_1*1e3 // K i l o ohms base r e s i s t a n c e 2
19 RC=RC_1*1e3 // K i l o ohms C o l l e c t o r r e s i s t a n c e
20 RE=RE_1*1e3 // k i l o ohm Emit te r R e s i s t a n c e
21 //C1 u f i nput c a p a c i a n c e open c i r c u i t e d i n DC

a n a l y s i s
22 //C2 u f output c a p a c i a n c e open c i r c u i t e d i n DC

a n a l y s i s
23 VBE =0.7 // V o l t s Base to Emit te r v o l t a g e
24 mprintf( ’ \n .

\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\ ’ );
25 disp( ’ Given data f o r BJT Vo l tage D i v i d e r B ia s i s : ’ )

;

26 mprintf( ’ Base r e s i s t a n c e 1 R1 :%. 2 f Ohms ’ ,R1)
;

27 mprintf( ’ \n Base r e s i s t a n c e 2 R2 : %2d Ohms ’ ,R2
);

28 mprintf( ’ \n C o l l e c t o r r e s i s t a n c e RC: %2d Ohms ’ ,RC
);

29 mprintf( ’ \n Emit te r r e s i s t a n c e RE: %2d Ohms ’ ,RE
);

30 mprintf( ’ \n CE DC Current Gain Betadc : %2d V ’ ,
Betadc);

31 mprintf( ’ \n C o l l e c t o r Supply Vo l tage VCC: %2d V ’ ,VCC)
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;

32 mprintf( ’ \n Base to Emit te r Vo l tage VBE:%. 1 f V ’ ,VBE
);

33 // //////////////// C a l c u l a t i o n o f IB c u r r e n t to f i n d
out ICQ///////////////////////////

34 mprintf( ’ \n .
\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\ ’ );

35 Rth=(R1*R2)/(R1+R2); // Thevenin E q u i v a l e n t
R e s i s t a n c e

36 Vth=(R2*VCC)/(R1+R2); // / Open C i r c u i t Thevenin
Vo l tage

37 IB=(Vth -VBE)/(Rth+( Betadc +1)*RE);// Base Current
38 IB_=IB*1e6 // ampere f o r d i s p l a y
39 mprintf( ’ \n Thevenin E q u i v a l e n t R e s i s t a n c e Rth :

%2d Ohms ’ ,Rth);
40 mprintf( ’ \n Open C i r c u i t Thevenin Vo l tage Vth :%

. 2 f V ’ ,Vth);
41 mprintf( ’ \n Base Current IB :%. 2

f uA ’ ,IB_);
42 // ////////////////// C a l c u l a t i n o f ICQ and VCEQ

////////////////////////
43 mprintf( ’ \n .

\∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗\ ’ );
44 ICQ=Betadc*IB; // C o l l e c t o r c u e e r n t
45 ICQ_=ICQ*1e3 // ampere f o r d i s p l a y
46 VCEQ=VCC -ICQ*(RC+RE); // c o l l e c t o r to e m i t t e r

v o l t a g e
47 mprintf( ’ \n Operat ing Po int C o l l e c t o r To Emit te r

Vo l tage VCEQ:%. 2 f V ’ ,VCEQ);// D i s p l a y
48 mprintf( ’ \n Operat ing Po int C o l l e c t o r Current

ICQ :%. 4 f mA’ ,ICQ_);
49

50 // / output ////
51

52

53 // For BJT Vo l tage D i v i d e r B ia s :
54 // Enter the v a l u e o f Base r e s i s a n c e 1 i n K i l o Ohms

R1 : 8 2
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55 // Enter the v a l u e o f Base r e s i s t a n c e 2 i n K i l o Ohms
R2 : 2 2

56 // Enter the v a l u e o f C o l l e c t o r r e s i s t a n c e i n K i l o
Ohms RC: 5 . 6

57 // Enter the v a l u e o f Emit te r r e s i s t a n c e i n K i l o
Ohms RE : 1 . 2

58 // Enter the v a l u e o f Beta
Betadc : 5 0

59 // Enter the Supply Vo l tage i n V o l t s
VCC: 1 8

60

61 // . ∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
62 // Given data f o r BJT Vo l tage D i v i d e r B ia s i s :
63 // Base r e s i s t a n c e 1 R1 : 8 2 0 0 0 . 0 0 Ohms
64 // Base r e s i s t a n c e 2 R2 : 2 2 0 0 0 Ohms
65 // C o l l e c t o r r e s i s t a n c e RC: 5 6 0 0 Ohms
66 // Emit te r r e s i s t a n c e RE: 1 2 0 0 Ohms
67 // CE DC Current Gain Betadc : 5 0 V
68 // C o l l e c t o r Supply Vo l tage VCC: 1 8 V
69 // Base to Emit te r Vo l tage VBE: 0 . 7 V
70 // . ∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
71 // Thevenin E q u i v a l e n t R e s i s t a n c e Rth : 1 7 3 4 6 Ohms
72 // Open C i r c u i t Thevenin Vo l tage Vth : 3 . 8 1 V
73 // Base Current IB : 3 9 . 5 7 uA
74 // . ∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
75 // Operat ing Po int C o l l e c t o r To Emit te r Vo l tage

VCEQ: 4 . 5 5 V
76 // Operat ing Po int C o l l e c t o r Current

ICQ : 1 . 9 7 8 3 mA
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Appendix

Scilab code AP 1
1 function [ID,x,VT]= diode_current2(VD,TK)

2 k=1.38e-23 // J o u l e per Ke lv in Boltzmann ’ s
Constant

3 q= 1.6e-19 // columb Magnitude
o f e l e c t r o n i c s cha rge

4 Is=10e-12 // Amper Rever s e
s a t u r a t i o n c u r r e n t

5 n=1 // I d e a l i t y
f a c t o r

6 // //////////////////////////////////////
7 VT=(k*TK)/q;

8 x=VD/(n*VT);

9 //
//////////////////////////////////////////////////////

10 ID=Is*(exp(x) -1);

11 endfunction

input
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