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Chapter 1

Semiconductor Diodes

Scilab code Exa 1.1 Thermal Voltage calculation

clear; clc; close;

t = 273 + 27; //in kelvin
t_new = 273 +100;

k = 1.38%x107(-23);//in J/K
q = 1.6%x10°(-19);//C

Vt = kxt/q;

format (10) ;
disp(Vt, "Thermal voltage for 27’’C(in V): ’);

Vt = k*t_new/q;
disp(Vt, "Thermal voltage for 100’’C(in V): ’);

Scilab code Exa 1.2 Dc level resistance calculation

clear; clc; close;
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Id_low = 2;//mA
Id_high = 25;//mA
Vd_reverse_bias = -10;//V

Vd_low = 0.5;//V
Vd_high = 0.85;//V
Id_reverse_bias = -10%10"(-6);//A

Rd_low = Vd_low/Id_low;
Rd_high = Vd_high/Id_high;
Rd_reverse_bias = Vd_reverse_bias/Id_reverse_bias;

disp(Rd_low, 'Low level dc resistance(in ohm): ") ;
disp(Rd_high, "High level dc resistance(in ohm):’);
disp(Rd_reverse_bias, 'Reverse bias dc resistance (in

ohm) : ") ;

Scilab code Exa 1.3 Ac resistance calculation

clear; clc; close;

Id1
Id2

2%10°(-3);//A
256%10°(-3);//A

Delta_Idl = (4-0)*10"(-3);//A
Delta_Vdl = 0.76-0.65;//V
rdl = Delta_Vd1l/Delta_Id1l;

Delta_Id2 (30-20)*10°(-3); //A
Delta_Vd2 0.80-0.78;//V
rd2 = Delta_Vd2/Delta_Id2;

//From graph
vdl = 0.7;//V
vd2 = 0.79;//V
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Rdl = Vdi1/Idi;

Rd2 = Vd2/1d2;

disp(rdl,’ac resistance in part a(in ohm) is ")
disp(rd2, ’ac resistance in part b(in ohm) is DS
disp(Rdl, 'dec resistance in part a(in ohm) is ")
disp(Rd2, 'dc resistance in part b(in ohm) is )
Scilab code Exa 1.4 Zener voltage determination

clear; clc; close;

Tc = 0.072;// %/°C

vz = 10;//V

T1 = 100;// 'C

TO = 25;// 'C

Delta_Vz = Tc*Vz*x(T1-TO0)/100;

Vz_new = Vz + Delta_Vz;

disp(Delta_Vz, 'Change in zener potential(in V):7);

disp(Vz_new, Resulting zener potntial(in V):’);

Scilab code Exa 1.5 Wavelength determination

clear; clc; close;

3¥10°(17);// nm/s
750%10°(12);// Hz

H O
o

16



7 Lambda = c/f;

8

9 disp(Lambda,  Wavelength provided for visible light (
in nm): ’);
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Chapter 2

Diode Applications

Scilab code Exa 2.1 Q point using diode characteristics

© 00 J O U i W N

I T
=~ w N~k O

clear; clc; close;

E = 10; //volts

R = 500; //ohms

Id = E/R;

Vd = E;

Vdq = 0.78; //volts

Idq = 18.5%10°(-3);//Amperes
Vr = Idqgx*R;

diary (’C:\ Users\DELL\ Desktop\intern\chapter_2\2_1.

txt ) ;
disp(Vdq, 'Voltage at Q-point is :7);
disp(Idq,  Current at Q-point is :7);
disp(Vr, 'Vr = 7);

18
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Scilab code Exa 2.2 Vdq Vr and Idq by approx equivalent model

clear; clc; close;

E = 10; //volts
R = 500; //ohms
Vdq = 0.7;//volts
Idq = 18.5*%10°(-3);//amperes

diary (’C:\ Users\DELL\ Desktop\intern\chapter_2\2_2.
txt ') ;

disp(Vdq, 'Voltage at Q-point is :7);

disp(Idq,  Current at Q-point is :7);

Scilab code Exa 2.3 Vdq Vr and Idq by ideal diode model

clear; clc; close;

E = 10; //volts
R = 500; //ohms
Vdq = 0; //volts
Idq = 20%10°(-3); //amperes

diary (’C:\ Users\DELL\ Desktop\intern\chapter_2\2_3.
txt ) ;

disp(Vdq, 'Voltage at Q-point is :7);

disp(Idq, 'Current at Q-point is :7);

Scilab code Exa 2.4 Vd Vr and Id

clear; clc; close;

19
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E = 8; //volts

R = 2.2%x10°(3); //ohms
vd = 0.7; //Diode is on
Vr = E-V4d;

Id = Vr/R;

diary (’C:\ Users\DELL\ Desktop\intern\chapter_2\2_4.
txt ) ;

disp(Vd, "Diode Volatge is : 7);
disp(Vr, *Voltage across R is : 7);
disp(Id, "Current through diode is : 7);

Scilab code Exa 2.5 Vd Vr and Id with diode reversed

clear; clc; close;

E = 8; //volts

R = 2.2%x107(3); //ohms
Id = 0; //diode reversed
Vr = Idx*R;

Vd = E-Vr;

diary (’C:\ Users\DELL\ Desktop\intern\chapter_2\2_5.
txt ') ;

disp(Vd, 'Diode Volatge is : 7);
disp(Vr, "Voltage across R is : 7);
disp(Id, 'Current through diode is : 7);

Scilab code Exa 2.6 Vd Vr and Id for series diode config

20
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clear; clc; close;

E = 0.5; //volts

R = 1.2%x107(3); //ohms
Id = 0; //diode off
Vr = Idx*R;

Vd = E;

diary (’C:\ Users\DELL\ Desktop\intern\chapter_2\2_6.
txt ') ;

disp(Vd, 'Diode Volatge is : 7);
disp(Vr, "Voltage across R is : 7);
disp(Id, 'Current through diode is : 7);

Scilab code Exa 2.7 Vo and Id calculation

clear; clc; close;

E = 12; //volts

Vki = 0.7; //volts

Vk2 = 1.8; //volts

R = 0.680%10"(3); //ohms
Vo = E-Vk1-Vk2;

Id = Vo/R;

diary (’C:\ Users\DELL\ Desktop\intern\chapter_2\2_7.
txt ') ;

disp (Vo, "Output Volatge is : 7);

disp (Id, ’Output Current is : ’);

Scilab code Exa 2.8 Id Vd2 and Vo calculation

21
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clear; clc; close;

E = 20; //volts

R = 5.6%x107(3); //ohms
Id = 0; //amperes

Vvdl = 0;

Vo = Id*R;

Vvd2 = E;

diary ('C:\ Users\DELL\ Desktop\intern\chapter_2\2_8.

txt ') ;
disp(Vo, ’Output Volatge
disp(Id, 'Output Current
disp(Vd2, "Voltage across

is ")
is ")
diode 2

18

)

Scilab code Exa 2.9 I V1 V2 and Vo calculation

clear; clc; close;

E1 = 10; //volts

E2 = 5; //volts

Rl = 4.7x10°(3); //ohms
R2 = 2.2%10"(3); //ohms
Vvd = 0.7; //volts

I = (E1+E2-Vd)/(R1+R2);

Vi = Ix*R1;

V2 = I*R2;

Vo = V2 - E2;

diary ('C:\ Users\DELL\ Desktop\intern\chapter_2\2_9.

txt ) ;
disp(Vo, "Output Volatge

1S

22
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disp (I, 'Output Current is : 7);
disp(V1, 'Voltage across resistance 1 is :7);
disp(V2, "Voltage across resistance 2 is :7);

Scilab code Exa 2.10 Vo I1 Id1 and Id2 for parallel diode config
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clear; clc; close;

E = 10; //volts

R = 0.33%x10°(3); //ohms
Vo = 0.7; //volts

I = (E - Vo)/R;

Id1 = 1/2;

Id2 = 1/2;

diary (’C:\ Users\DELL\ Desktop\intern\chapter_2\2_10.

txt ') ;
disp (Vo, "Output Volatge is : 7);
disp(Idl,  Current through diode 1 is
disp(Id2, Current through diode 2 is

)

7),

Scilab code Exa 2.11 Resistor values

clear; clc; close;

3]
I

8; //volts
= 2; //volts
20%x10°(-3) ; //amperes

<
o

led

I

R

(E-Vled)/I;
disp(R, 'resistance value is : )

23
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Scilab code Exa 2.12 Output voltage

clear; clc; close;

2; //volts
vd = 0.7; //volts

Vo = E - Vd;

disp(Vo, "output voltage is

D

Scilab code Exa 2.13 Determine network currents

clear; clc; close;

E = 20; //volts

Vk1 = 0.7; //volts

Vk2 = 0.7; //volts

R1 = 3.3%107(3); //ohms
R2 = 5.6%10°(3); //ohms
I1 = Vk1/R1;

V2 = E-Vk1-Vk2;

I2 = V2/R2;

Id2 = I2 - 1I1;

disp(I1,’I1 current is : 7);
disp(I2,’I2 current is : 7);
disp(Id2, 'Id2 current is :7);
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Scilab code Exa 2.14 Output voltage
clear; clc; close;

E 10; //volts

R 1%10°(3); //ohms
vdl = 0.7; //volts
vd2 = 0; //volts

Vo = E-Vd1;
I = (E-Vd1)/R;

disp(Vo, "output voltage is

")

Scilab code Exa 2.15 Output voltage for positive logic AND

clear; clc; close;

E = 10; //volts

El = 10; //volts

E2 = 0; //volts

R = 1x107(3); //ohms
vdl = 0; //volts

vd2 = 0.7; //volts
Vo = Vd2;

disp(Vo, "output voltage is

7);

25
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output for ideal diode

Figure 2.1: Sketch output and determine dc level

Scilab code Exa 2.16.a Sketch output and determine dc level
clear; clc; close;

Vm = 20;
Vdc = -0.318*Vm;

disp(Vdc, 'Dc volatge for ideal diode :7);

ct
I

0:0.1:4%%pi;
x = 20*sin(t);

for i=1:length(t)
if (x(i)<=0)
y(i) = x(1);

26
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Figure 2.2: Sketch output and determine dc level for Si diode case

else y(i)=0
end
end

plot (t,y)
xtitle ('output for ideal diode’,’t’, ' Vo’);

Scilab code Exa 2.16.b Sketch output and determine dc level for Si diode
case

clear; clc; close;

Vm = 20; //volts
Vdc = -0.318*x(Vm-0.7) ; //volts

27



© 0o N O Ot

10
11
12
13
14
15
16
17
18
19
20

© 00 J O Ut i W N+~

disp(Vdc, 'Dc voltage for silicon diode :7);

ct
|

0:0.1:4%%pi;
x = (20-0.7)*sin(t);

for i=1:1length(t)
if (x (1) <=0)

y(i) = x(1);
else y(i)=0
end
end
plot(t,y);

xtitle (’output for silicon diode’,’t’, ’Vo’);

Scilab code Exa 2.16.c Determine dc level if Vm is 200V

clear; clc; close;

Vm = 200; //volts

Vk = 0.7; //volts

Vdc = -0.318*Vm;

Vdc_si = -0.318%(Vm - Vk);

disp(Vdc, 'Dc volatge for ideal diode :7);
disp(Vdc_si, 'Dc voltage for silicon diode :7);

Scilab code Exa 2.17 Sketch output waveform
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clear; clc; close;

10;
0.5xVi_max;

Vi_max
Vo_max

Vdc = 0.636*Vo_max;

disp(Vdc, "Required Dc voltage

ct
|

0:0.1:2%%pi;
x = 10%xsin(t);

for i=1:1length(t)
if (x (i) >=0)

y(i) = x(1);
else y(i)=0;
end

end
plot (t,y)

)

xtitle ("output waveform’,’t’, 'Vo’);

Scilab code Exa 2.18 Sketch output waveform

clear; clc; close;

amp = 20;
vi_t = -5;//transition voltage

t = 0:0.1:2%%pi;
vi amp*sin(t);
vo vi+5; //output voltage
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Figure 2.4: Sketch output waveform

disp(vi_t, transition voltage : 7);

for i = 1:length(t)
if (vo (i) <=0)
vo(i)=0;

end

end

plot (t,vo);
xtitle ("Ouptut voltage’,’t’, vo');

Scilab code Exa 2.19 Sketch output waveform
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clear; clc; close;

t = 0:0.1:20;
for i=1:int(length(t)/2)

vi(i) = 20;

end

for i = int(length(t)/2):length(t)
vi(i) = 0;

end

for i=1:int(length(t)/2)
vo(i) = 20+5;

end

for i = int(length(t)/2):1length(t)
vo(i) = 0;

end

plot2d(t,vo,2, 0117, " ,[0,-5,21,30]);

a = gca();
a.x_label.text "t
a.y_label.text = 'Vo’;

Scilab code Exa 2.20 Sketch output waveform
clear; clc; close;

t = 0:0.1:20;
for i = 1:length(t);
if (t(i)<=5)
x(i) = (16/5)*t(1i);
elseif (t(i)>=5 & t(i)<=16)
x(i) = -3.2%xt(i) + 32;
elseif (t(i)>=16 & t (i) <=20)
x(i) = (16/5)*t (i) -64;
end
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end

for i = 1:1length(t)
if (x(1) >4)
y(i)=x(i);
elseif (x(i)<=4)
y(i)=4;
end
end

plot2d(t,y,2, 011", ,[0,0,20,16]);

a = gca(Q);
a.x_label.text = 't ’;
a.y_label.text = 'Vo’;

Scilab code Exa 2.21 Sketch output waveform using Ge diode

clear; clc; close;

V = 4;

Vk = 0.3;

id = 0;

vd = 0.3;

vi = V-Vk;

disp(vi, 'new transition level : 7);

t = 0:0.1:20;
for i = 1:length(t);
if (£t (i) <=5)
x(i) = (16/5)*t(i);
elseif (t(i)>=5 & t(i)<=16)
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x(i) = -3.2xt(i) + 32;
elseif (t(i)>=16 & t(i)<=20)
x(i) = (16/5)*t (i) -64;
end
end

for i = 1:length(t)
if (x(i)>vi)
y(i)=x(1i);
elseif (x(i)<=3.7)
y(i)=3.7;
end
end

plot2d(t,y,2, 011", " ,[0,0,20,16]);

a = gca();
a.x_label.text = 't’;
a.y_label.text = 'Vo’;

xset ("thickness ’,2);
xstring (10,0, 'T/27);

Scilab code Exa 2.22 Sketch output waveform

clear; clc; close;

f 1000;

T 1/f;

C 0.1%10°(-6) ;
R = 100%10°(3);
/

v

/between t1—>t2
o_1 = 5;
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Vc = 25;
//between t2—>t3

Rth = 0;

Eth = 5;

vo_2 =35;

tau = RxC;

discharge_time = b5%*tau;

//between t3—>t4

vo_3 = b5;

disp(vo_1, output voltage during tl1—>t2 : 7);
disp(vo_2, output voltage during t2—>t3 : ’);
disp(vo_3, 'output voltage during t3—>t4 : ’);

t = 0:10°(-6) :2.5%x10°(-3) ;

for i= 1:length(t)
if(t(i)>=0 & t(i)<=0.5*%10"(-3))
y(i) = 0;
elseif (£t (i) >=0.5%10"(-3) & t(i)<=10"(-3))
y(i) = 5;
elseif (£t (1) >=10"(-3) & t(i)<=1.5%10"(-3))
y (1) =35;
elseif (£t (i) >=1.5%10"(-3) & t(i)<=2.0%10"(-3))
y(i)=5;
elseif (£ (i) >=2.0*%10"(-3) & t(i)<=2.5%10"(-3))
y (i) =35;
end
end
a = gca();
a.thickness = 2;
plot2d (t,y);
a.x_label.text "t
a.y_label.text = 'Vo';
xset (’thickness’,2);
xstring (0.5%x10°(-3),0, "t17);
xstring (107(-3),0, "t27);
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Figure 2.9: Sketch output waveform using Si diode

xstring (1.5%x10°(-3),0,'t37);
xstring (2%10°(-3),0, "t47);

Scilab code Exa 2.23 Sketch output waveform using Si diode

clear; clc; close;
f = 1000;

T = 1/f;

C = 0.1%x10"(-6);

R = 100%10°(3);
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Vk = 0.7;
//between t1—>t2
vo_1 = 4.3;

Vc = 25-0.7;
//between t2—>t3

Rth = 0;

Eth = 4.3;

vo_2 =34.3;

tau = Rx*C;
discharge_time = bx*xtau;
//between t3—>t4

vo_3 = 5;

disp(vo_1, output voltage during t1—>t2
disp(vo_2, output voltage during t2—>t3
disp(vo_3, output voltage during t3—>t4

t = 0:10°(-6):2.5%10"(-3);

for i= 1:length(t)
if (£(i)>=0 & t(i)<=0.5%10"(-3))

y(i) = 0;
elseif (£t (1) >=0.5%10"(-3) & t(i)<=10"(-3))
y(i) = 4.3;
elseif (£t (i) >=10"(-3) & t(i)<=1.5%x10"(-3))
y(i)=34.3;
elseif (£ (i) >=1.5*%10"(-3) & t(i)<=2.0%10"(-3))
y(i)=4.3;
elseif (£(i)>=2.0%10"(-3) & t(i)<=2.5%x10"(-3))
y(i)=34.3;
end
end
a = gca();
a.thickness = 2;
plot2d (t,y);
a.x_label.text = 't’;
a.y_label.text = 'Vo’;
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xset (’thickness’,2);

xstring (0.5%x10°(-3),0, t17);

xstring (10°(-3),0, 't27);

xstring (1.5%x10°(-3),0, 't37);

xstring (2%x10°(-3) ,0, 't4 ) ;
xstring (0,4.3,74.37);
xstring (0,34.3,734.37);

Scilab code Exa 2.24 Voltages and Power calculation

clear; clc; close;

E = 40;

Vk = 0.7,

Vz1l = 6;

Vz2 = 3.3;

R = 1.3%x10"(3);
Vol = Vz2 + Vk;
Vled =Vol1l;

Vo2 = Vol + Vz1;
Vr = E-Vo2-Vled;
Ir = Vr/R;

Iled = Ir;

Iz = Ir;

Ps = ExIr;

Pled = Vledx*xIled;
Pz = VzlxIz;

disp(Vol, 'Reference voltage 1
disp(Vo2, "Reference voltage 2
disp(Iled, 'Level of current through led

")
7);

disp (Ps, "Power supplied by circuit

disp(Pled, "Power absorbed by led
disp (Pz, "Power absorbed by zener diode

42
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Scilab code Exa 2.25 Sketch output waveform

clear; clc; close;

t = 0:0.1:2%%pi;
y = 60xsin(t);

a = gca();
a.line_style = 3;
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.thickness

.y_location
.X_location
.Xx_label.text
.y_label.text
.title. text
lot2d (t,y);

//a.grid =

tl

vyl

b =

(asin(1/3)):0.1:(%pi-asin(1/3));

2,

“left 7
"middle ’;

(1 1];

"time 7 ;

"Voltage’
"Network Response

20%x(t1>=(Casin(1/3)))

gca();
b.line_style

plot2d(tl,y1);

1,

I

).

I

Scilab code Exa 2.26.a V1 Vr Iz Pz

//Implementation of example 2.26 _a in chapter 2

clear; clc; close;
R1 = 1.2%10°(3);

R = 10"(3);

Vi = 16;

Vz = 10;

V = (R1*Vi)/(R+R1);
Vi = V;

Vr = Vi-V1;

Iz = 0;
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Pz = Iz*xVz;

disp(Vl, VI
disp(Vr, 'Vr
disp(Iz, ’1Z
disp (Pz, 'Pz

is
is
s
is

)
)
)

7);

Scilab code Exa 2.26.b VI Vr Iz Pz with different Rl

clear; clc;

close;

Rl = 3%10°(3);

R = 10°(3);
Vi = 16;
Vz = 10;
V = Vz;
Vvl = V;
Vr = Vi-V1;
Il = V1/R1;
Ir = Vr/R;

Iz = Ir - 11;

Pz

Iz*xVz;

disp(Vl, 'VI
disp(Vr, 'Vr
disp(Iz, '1Z
disp(Pz, 'Pz

is
is
is
s

)
)
27

7);

Scilab code Exa 2.27 Rl Il Range max power and zener increase
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clear; clc; close;

R = 10°(3);
Vz = 10;
Vi = 50;

Izm = 32*x10°(-3);
Pz = 380%x10°(-3);

Rlmin = (Rx*Vz)/(Vi-Vz);
Vr = Vi-Vz;

Ir = Vr/R;

Ilmin = Ir - Izm;

Rlmax = Vz/Ilmin;

Pmax = Vz*xIzm;

Izm_2 = Pz/Vz;
Ilmin_2 = Ir - Izm_2;

disp (Rlmin, 'Lowest value of R : 7 );

disp (Rlmax, 'Max value of R : 7 );
disp(Ilmin, 'Min value of T : 7);

disp (Pmax, 'Maximum wattage rating of diode
disp(Ilmin_2, 'New min value of 1T : 7);

)

Scilab code Exa 2.28 Range of Vi

clear; clc; close;

Rl = 1200;
R = 320;
Vz = 20;

Izm = 60%x10°(-3);

Vimin = ((R1+R)*Vz)/(R1l);
I1 = Vz/R1l;
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Irmax = Izm+I1;

Vimax = Irmax*R + Vz;
disp(Vimin, "Min value of V
disp(Vimax, 'Max value of V:

)

")
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Chapter 3

Bipolar Junction Transistor

Scilab code Exa 3.1 Determining Collector current and Vbe

clear; clc; close;
//part a

Ie = 3*x10°(-3);

Vcb = 10;

Ic = Ie;
disp(Ic, ’'Ic (A):7);
//part b

Vcb = 2;

Ie = 3*%x10°(-3);

Ic = Ie;

disp(Ic, 'No effect of changing Vcb & Ic

, Ie(A) is @ 7);

//part c

Ic = 4%x10°(-3);
Vcb = 20;

Ie = Ic;

Vbe = 0.74;

disp(Vbe, 'Vbe(volts)
//part d

s

)

48
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Ic = 4%x10°(-3);
Ie = Ic;
Vbe = 0.7;

disp(Vbe, "Vbe(volts) in this case

1s

")

Scilab code Exa 3.2 Determining Collector current

clear; clc; close;

//part a
Ib = 30%10°(-6)
Vce = 7.5;

b

Ic = 3.3%x10°(-3);

disp(Ic, 'Ic(A)
//part b

Vce = 15;

Vbe = 0.7;

Ib = 20%10°(-6)

is : 7);

3

Ic = 2.5%10°(-3);

disp(Ic, 'Ic(A) ate the intersection of Ib & Vceis

)
//part ¢
Ib = 4%x10°(-6);
Vce = 15;

Ic = 800%10°(-6);

disp(Ic, 'Ic(A)

in this

case

1S

7);

.0
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Chapter 4

DC Biasing BJT

Scilab code Exa 4.1 Fixed Bias Network characteristics

clear; clc; close;

Vce = 12;
Vbe = 0.7;
Vce = 4.23;

Rb = 240%10°(3);
Rc = 2.2%x10°(3);
Beta = 75;

Ic = 3.53*%10°(-3);

Ibq = (Vcc-Vbe)/Rb;
Icq = Beta*Ibq;
Vceq = Vcc-Ic*Rc;
Vb = Vbe;

Vc = Vce;

Vbc = Vb-Vc;

disp (Ibqg, 'Ibq(Amperes)
disp(Icq, 'Icq(Amperes)
disp(Vceq, 'Vceq(volts)
disp(Vb, 'Vb(volts) is

1s
1s
1s

2 )

)
)
)

I
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disp(Vec, 'Ve(volts) is :7);
disp (Vbc, "Vbe(volts) is :7);

Scilab code Exa 4.2 Saturation level
clear; clc; close;

Vce = 12;
Rc = 2.2%10°(3);

Icsat = Vcc/Rc;
disp(Icsat, 'saturation current(Amperes) for network
is :7);

Scilab code Exa 4.3 Vcc Re and Rb for fixed bias config

clear; clc; close;

Vce = 16;
Ic = 10%10°(-3);
Vbe = 0.7;

Ib = 25%10°(-6) ;

Vcc = Vce;
Rc = Vcc/Ic;
Rb = (Vcc-Vbe)/Ib;

disp (’At Q-point )

disp(Vcc, "Value of Vec(Volts) is :7);
disp(Rc, 'Value of Rc(ohms) is :7);
disp(Rb, 'Value of Rb(ohms) is :7);
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Scilab code Exa 4.4 Emitter bias Network characteristics

clear;

Vcc
Vbe

Rb
Rc
Re

Beta

Ib
Ic

Vce

Vc
Ve
Vb

Vbc

disp (Ib, "Ib(Amperes)
disp(Ic, "Ic(Amperes) is
disp(Vce, "Vce(volts)

clc; close;

16;

0.7;
430*%10°(3) ;
2*x10°(3) ;
1%¥10°(3) ;
= 75;

(Vcc-Vbe) /(Rb+(1+Beta) *Re) ;

Betax1Ib;
Vcc - Icx(Rc+Re);
Vcc-Ic*Rc;
Vc - Vce;
Vbe + Ve;
Vb - Vc;

18

1s

disp(Ve, 'Ve(Volts) is
disp(Ve, 'Ve(volts) is
disp (Vb, 'Vb(Volts) is
disp (Vbc, 'Vbe( Volts) is

")

7);

7);
7);
7);
7);

7),

Scilab code Exa 4.6 Saturation current

clear;

clc; close;
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Vcc = 16;
Rc = 2x10°(3);
Re = 1x10°(3);

Icsat = Vcc/(Rc+Re);

disp(Icsat, ' Saturation current(amperes)

given network : 7);

Scilab code Exa 4.7 Vce and Ic for voltage divider config

clear; clc; close;

R1 = 39%10°(3);

R2 = 3.9%10°(3);

Re = 1.5%x10°(3);

Rc = 4%10°(3);

Vcec = 18;

Vbe = 0.7;

Beta = 140;

Rth = R1*R2/(R1+R2);
Eth = R2x*xVcc/(R1+R2);
Ib =

Ic = BetaxIb;

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

disp(Ic,’Collector current (Amperes) in

7);

disp(Vce, "Vce(Volts) is

(Eth - Vbe)/(Rth + (Beta+1) *Re);

disp(’Value of Vce differs

because wrong value of

Vece is used in the book’);

Scilab code Exa 4.8 Icq and Vceq calculation
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clear; clc; close;

R1 = 39%10°(3);
R2 = 3.9*%x10°(3);
Re = 1.5%x10°(3);
Rc = 4x%x10°(3);
Vcc = 18;

Vbe = 0.7;

Beta = 140;

Ic = 0.63%x10°(-3);

disp(’Since the approximate technique can be

,hence 7);
Eth = R2x*xVcc/(R1+R2);
Vb = Eth;

Ve = Vb - Vbe;
Icq = Ve/Re;
Vceq = Vcc - Ic*x(Rc+Re);

disp(Icq, 'Value of Icq(Amperes) is : ’);
disp(Vceq, 'Value of Vceq(Volts) : ");

applied

Scilab code Exa 4.9 Icq and Vceq calculation

clear; clc; close;

R1 = 39%10°(3);
R2 = 3.9%107°(3);
Re = 1.5%x10°(3);
Rc = 4%10°(3);
Vcec = 18;

Vbe = 0.7;

Beta = 70;

Rth = R1*R2/(R1+R2);
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Eth = R2*Vcc/(R1+R2);

Ib = (Eth - Vbe)/(Rth + (Beta+1)*Re);

Icq = Betax*xIb;

Vceq = Vcc - Icqg*x(Rc+Re);
disp(Icq, ' Collector current (Amperes) in :’);
disp(Vceq, 'Vce(Volts) is : 7);

Scilab code Exa 4.10 Icq and Vceq calculation for voltage divider

clear; clc; close;

R1 = 82%10°(3);

R2 = 22%10°(3);

Re = 1.2%x10°(3);

Rc = 5.6%10°(3);

Vcec = 18;

Vbe = 0.7;

Beta = 50;

Rth = R1*R2/(R1+R2);
Eth = R2x*xVcc/(R1+R2);

Ib = (Eth - Vbe)/(Rth + (Beta+1l)*Re);

Icq = BetaxIb;

Vceq = Vcc - Icq*(Rc+Re);

disp(Icq, Collector current(Amperes) in :’);
disp(Vceq, 'Vce(Volts) is : 7);

//approximate analysis

Eth = R2*Vcc/(R1+R2);

Vb = Eth;

Ve = Vb - Vbe;

Icq = Ve/Re;

Vceq = Vcc - Icqg*(Rc+Re);

disp(’For approximate analysis : 7);
disp(Icq, ' Value of Icq(Amperes) is : ');

95



27

© 00 J O U i W N

e
=~ w N~k O

© 00 J O U i W N

— = =
N = O

disp(Vceq, 'Value of Vceq(Volts) : ");

Scilab code Exa 4.11 Icq and Vceq calculation

clear; clc; close;

Re = 1.2%10°(3);
Rc = 4.7%x10°(3);
Rb = 250%10°(3);
Vcec = 10;

Vbe = 0.7;

Beta = 90;

Ib = (Vcc - Vbe)/(Rb + (Beta)*(Re+Rc));
Icq = BetaxIb;
Vceq = Vcc - Icq*(Rc+Re);

disp(Icq, 'Value of Icq(Amperes) is : ’);

disp(Vceq, 'Value of Vceq(Volts) : 7);

Scilab code Exa 4.12 Icq and Vceq calculation for a different beta

clear; clc; close;

Re = 1.2x10°(3);
Rc = 4.7%10°(3);
Rb = 250%10°(3) ;
Vcec = 10;

Vbe = 0.7;

Beta = 135;

Ib = (Vcc - Vbe)/(Rb + (Beta)*(Re+Rc));
Icq = BetaxIb;
Vceq = Vcc - Icqg*(Rc+Re);
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disp(Icq, Value of Icq(Amperes) is : ’);
disp(Vceq, 'Value of Vceq(Volts) : ");

Scilab code Exa 4.13 Ib and Vc calculation

clear; clc; close;

Re = 0.51%10°(3);

Rc = 3.3%10°(3);

Rb = (91+110)*10"(3) ;

Vcec = 18;

Vbe = 0.7;

Beta = 75;

Ib = (Vcc - Vbe)/(Rb + (Beta)*(Re+Rc));

Ic = BetaxIb;

Vc = Vcc - Ic*x(Rc);

disp(Ic,’Value of Icq(Amperes) is : ’);
disp(Vc, "Value of Vceq(Volts) : 7);

Scilab code Exa 4.14 Network characteristics determination

clear; clc; close;

Re = 0;

Rc = 4.7%x10°(3);
Rb = 680%10°(3);
Vcec = 20;

Vbe = 0.7;

Beta = 120;

Ib = (Vcc - Vbe)/(Rb + (Beta)*(Rc));
Icq = BetaxIb;
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Vceq = Vcc - Icqgx*(Rc);

Vb = Vbe;
Ve = Vceq;
Ve = 0;

Vbc = Vb-Vc;

disp(Icq, Value of Icq(Amperes) is
disp(Vceq, 'Value of Vceq(Volts)
disp(Vec, 'Ve(volts) is : 7);
disp(Vb, 'Vb(volts) is :7);
disp(Ve, 'Ve(volts) is :7);

disp (Vbc, "Vbc(volts) is :7);

Scilab code Exa 4.15 Vc and Vb calculcation

clear; clc; close;

Re = 0;

Rc = 1.2%10°(3);
Rb = 100%x10°(3);
Vee = 9;

Vbe = 0.7;

Beta = 45;

Ib = (Vee-Vbe)/Rb;
Ic = BetaxIb;

Vc = -Icx*Rc;

Vb = -Ib*Rb;

disp(Vec, 'Ve(Volts) is :7);
disp(Vb, 'Vb(Volts) is :7);

Scilab code Exa 4.16 Vceq and e
clear; clc; close;
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Re = 2x10°(3);

Rb = 240*%10°(3) ;

Vee = 20;

Vbe = 0.7;

Beta = 90;

Ib = (Vee-Vbe)/(Rb+(Beta+1) *Re) ;
Ic = BetaxIb;

Ie = (Beta+1)x*Ib;

Vceq = Vee - (Beta+l)*Ib%*Re;
disp(Vceq, 'Vceq(Volts) is :7);
disp(Ie, 'le(amperes) is :’);

Scilab code Exa 4.17 Vcb and Ib for common base config

clear; clc; close;

Re = 1.2%x10°(3);
Rc = 2.4x%x10°(3);
Rb = 240%10°(3);
Vee = 4,

Vcec = 10;

Vbe = 0.7;

Beta = 60;

Ie = (Vee-Vbe)/Re;
Ic = Ie;

Vcb = Vcc-IcxRc;

Ib = Ic/Beta;

disp(Veb, "Veb(Volts) is : 7);
disp(Ib, 'Ib(amperes) is :7);
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Scilab code Exa 4.18 Vc¢ and Vb calculcation

clear; clc; close;

Re = 1.8%x10°(3);
Rc = 2.7x10°(3);
Rl = 8.2%x10°(3);
R2 = 2.2%x10°(3);
Vee = 20;

Vcec = 20;

Vbe = 0.7;

Beta = 120;

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

I = (Vcc+Vee)/(R1+R2);

Eth = I*xR2 - Vee;

Ib = (Vee-Eth-Vbe)/(Rth+(Beta+1)*Re);
Ib = 35.39%10°(-6) ;

Ic = BetaxIb;

Vc = Vcc - Icx*Rc;

Vb = Eth+Ib*Rth;

disp(Vec, 'Ve(volts) is :7);

disp(Vb, 'Vb(Volts) is :7);

Scilab code Exa 4.19 Vcc Re and Rb for fixed bias config

clear; clc; close;

Vcec = 20;

Ic = 8%x10°(-3);
Vbe = 0.7;

Ib = 40%x10°(-6);
Rc = Vcc/Ic;

Rb = (Vcc-Vbe)/Ib;
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disp (Rc, 'Re(ohms) is
disp (Rb, 'Rb(ohms) is

7);
7);

Scilab code Exa 4.20 R1 and Re

clear; clc; close;

Re
R2
Vcc
Vce
Vbe
Ve
Ic

Ve
Vb
R1
Vc
Rc

1.2%10°(3);
18%10°(3) ;
18;

10;

0.7;
2.4
2x10°(-3);

Ic*Re;

Vbe+Ve;
(R2*Vcc/Vb) - R2;
Vce+Ve;
(Vecc-Ve)/Ic;

disp(R1, 'R1(ohms) is
disp(Rc, 'Re(ohms) is

")
7);

Scilab code Exa 4.21 Rc Re and Rb

clear; clc; close;

Icq
Vcc
Vc
Vbe
Ve

4x10°(-3);
28;

18;
0.7;

2.4,
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Beta = 110;

Icsat = 8%10°(-3);
Rc = (Vcc-Vc)/Icq;
Re = (Vcc/Icsat)-Rc;
Ibq = Icq/Beta;

Rb = ((Vcc-Vbe)/Ibq)

disp(Rc, 'Re(ohms) is
disp(Re, 'Re(ohms) is
disp (Rb, 'Rb(ohms) is

(Beta+1) *Re;
")

7);
7);

Scilab code Exa 4.22 Resistor values for the netowrk

clear; clc; close;

Vcec = 20;

Vc = 18;

Vce = 10;

Vbe = 0.7;

Beta = 150;

Ic = 2*%10°(-3);

Ie = Ic;

Ve = 0.1%xVcc;

Re = Ve/Ile;

Rc = (Vcc-Vce-Ve)/Ic;

Ib = Ic/Beta;

Rb = (Vcc-Vbe-Ve)/Ib;

disp(Re, 'Value of Re(ohms) is : 7);
disp (Rc, "Value of Rc(ohms) is : 7);
disp (Rb, 'Value of Rb(ohms) is : 7);
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Scilab code Exa 4.23 Rc Re R1 and R2

clear; clc; close;

Vcec = 20;

Vc = 18;

Vce = 8;

Vbe = 0.7;

Beta = 150;

Ic = 10%10°(-3);
Ie = Ic;

R2 = 1.6*%x10°(3);

Ve = 0.1%xVcc;

Re = Ve/Ile;

Rc = (Vcc-Vce-Ve)/Ic;

Vb = Vbe + Ve;
R1 = R2*Vcc/Vb - R2;

disp(Re, 'Value of Re(ohms) is
disp (Rc, "Value of Rc(ohms) is
disp (R1, "Value of Rl(ohms) is

7);
7);
7);

Scilab code Exa 4.24 Rb and Rc

clear; clc; close;

Vcc 10;

Vbe = 0.7;

Beta_dc = 250;
Icsat = 10%10°(-3);
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Rc = Vcc/Icsat;

Ib_min = Icsat/Beta_dc;

Rb = (Vcc-Vbe)/Ib_min;

//if we take standard Rb value then

Rb = 150%10°(3);

Ib = (Vcc-Vbe)/Rb;

disp (Rc, 'value of Rc(ohms) is : 7);
disp(Rb, 'value of Rb(ohms) is : 7);

Scilab code Exa 4.25 Determine proper operation of network

clear; clc; close;

Vcec = 20;

Vbe = 0.7;

Beta = 100;

Rb = 250%10°(3);
Re = 2%10°(3);
Vrb = 19.85;

Ic = 0;

Irb = Vcc/(Rb+Re);
Ib = (Vcc-Vbe)/(Rb+(Beta+1) *Re) ;

disp (Irb, 'The base current (amperes) obtained is : )

disp(Ib, 'Ideally Ib(Amperes) should be :7);
disp(’Hence the transistor is in a damaged state ,’);
disp(’with short—circuit between base and emitter.’)

I

Scilab code Exa 4.26 Determine proper operation of network
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clear; clc; close;

Vcec = 20;
Vb = 4;
Ve = 3.3;
Ic = 0;

disp(’Drop across transistor
disp(’This suggests that transistor

,Vb-Ve) ;
disp(’Ic is : 7)

disp(’This suggest 2 things.’,Ic)
poor connection between Rc &

disp(’Either there is
terminal 7) ;

disp(’or the transistor has an open base—to—

collector junction.

Scilab code Exa 4.27 Vce for voltage divider config

clear; clc; close;

Vcc = -18;
Vbe = -0.7;
Beta = 100;

R1 = 47%10°(3);
R2 = 10%10°(3);
Re = 1.1%10°(3);
Rc = 2.4%10°(3);

Vb = R2#*Vcc/(R1+R2);
Ve = Vb-Vbe;

Ie = abs(Ve)/Re;

Ic = Ie;

Vce = Vcc+Ic*x(Rc+Re);
disp(Vce, "Vce(volts)

in on state.
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Scilab code Exa 4.28 Stabiliity factor and change in Ic

clear; clc; close;

Beta = 50;

//denoting Rb/Re by x, we have

//for part a

x = 250;

ico = 19.9%107(-9);

s = (1+Beta)*((1+x)/(Beta+1l+x));
delta_ic = s*ico;

disp(s, "stability factor for part a is
disp(delta_ic, 'change in Ic(amperes) is

//for part b

x = 10;
s = (1+Beta)*((1+x)/(Beta+1+x));
delta_ic = s*ico;

disp(s, 'stability factor for part b is
disp(delta_ic, 'change in Ic(amperes) is

//for part c

x = 0.01;
s = (1+Beta)*((1+x)/(Beta+1+x));
delta_ic = s*ico;

disp(s, 'stability factor for part c¢ is
disp(delta_ic, 'change in Ic(amperes) is

7);

7);

7);

Scilab code Exa 4.29 Stabiliity factor and change in Ic

clear; clc; close;
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//for part a

beta = 100;
delta_vbe = -0.17;
Rb = 240%10°(3);

s = -beta/Rb;

delta_ic = delta_vbex*xs;
disp(s, 'Stability factor
disp(delta_ic, 'change in

?);

//for part b
Rb = 240%10°(3);
Re = 1%x107°(3);

for part a
Ic (amperes)

s = —-beta/(Rb+(beta+1) *Re) ;

delta_ic = delta_vbexs;
disp(s, 'Stability factor
disp(delta_ic, 'change in

7);

//for part c

Rb = 47x107(3);

Re = 4.7%x10°(3);

s = -1/Re;

delta_ic = delta_vbex*xs;

disp(s, "Stability factor

disp(delta_ic, 'change in
)

18

for

for part b is

Ic (amperes)

for part c
Ic (amperes)

for

1s
for

7);

part a

7);
part b

’);
part ¢

1s

is

1s

Scilab code Exa 4.30 Determine Icq

clear; clc; close;

//lets say Rb/Re = x,then we have

x = 20;
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Icl = 2%x10°(-3);
betal=50;
beta2=80;

s = (Ic1*x(1+x))/(betal*x(1l+beta2+x));
delta_ic = s*x(beta2-betal);

disp(delta_ic, 'change in the level of Ic(amperes)

)

1s

68



© 00 J O U i W N

DO DD = = = = e e e e e
_ O © 00 O U i Wi~ O

Chapter 5
BJT AC Analysis

Scilab code Exa 5.1 Common base config characteristics
clear; clc; close;

Vt=26*%(10"(-3)); //thermal voltage=26mV
Vi=3%(10"(-3));

Ie=4%(10"(-3));; //emitter current=4mV
alpha=0.991; //common base amplification factor
R1=610; //Load Resistance (in ohms)

//Part—1 —> Determinig input impedance
re = Vt/Ie;
disp(re, 'Input impedance(ohms) :7);

//Part—2 —> Calculating the voltage gain
Ii = (Vi/re);

Ie = TIi;

Ic=alphaxIe;

Vo=Icx*R1;

Av = Vo/Vi;

disp (Av,” Voltage gain :7);

//Part =3 —> Calculating the output impedance and
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current gain
disp (%inf ,” The output impedance(ohms) is :7);
Ai = -Ic/Ie;
disp(Ai,” Current gain is :7);

Scilab code Exa 5.2 Zi Av and Ai for common emitter

clear; clc; close;

Vt=26%x(10"(-3)); //thermal voltage

Ie=3.2%(10"(-3)); //emitter current

Beta=150; //Common Emitter amplification
factor

R1L = 2*x(10°(3)); //Load Resistance

re = Vt/Ie;

Zi = Betax*re;

disp(Zi,” Input Impedance(ohms) is : 7);

Av = -(Rl/re);

disp(Av,” Voltage gain is :7);

Ai = Beta;
disp (Ai,” Current gain is :7);

Scilab code Exa 5.3 Common emitter hybrid and common base model
clear; clc; close;

Vt=26*%(10"(-3)); //thermal voltage
Ie=3.2*%(10"(-3)); //emitter current

Beta 150; //Common Emitter amplification factor
h_oe 25%(107(-6));
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h_ob =0.5%(10"(-6));
re = Vt/Ie;
h_ie = Betaxre;

r o = 1/h_oe;

disp(”"For the common emitter hybrid equivalent

circuit :=")
disp(re, 're(ohms) =7);
disp(h_ie,” hie (ohms) = ");
disp(r_o,”hoe(ohms) = 7);

r_o = 1/h_ob;

alpha = 1; //approximation

disp(”For the common base re model :—7)
disp(re, 're(ohms) =’);
disp(alpha,”alpha = 7);
disp(r_o,”ro(ohms) = ");

Scilab code Exa 5.4 Network characteristics determination
clear; clc; close;

Vcc = 15;
Vbe = 0.7;
Vt = 26%(10°(-3));
Rb 470%(10°(3));
Rc = 4.7%(10°(3));
ro = 50%x(10°(3));

Beta = 100;

Ib = (Vcc-Vbe)/Rb;
Ie = (Beta+1)x*Ib;
re = Vt/Ie;

disp(re,” Value of diode resistive element is
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Zb = Betaxre; //resistance seen from base into
the diode
Zi = (RbxZb)/(Rb+Zb);

disp(Zi,” Input impedance(ohms) :7);

disp("At ro = infinity values are :—7");
Zo = Rc;
disp(Zo,” Output impedance (ohms) :7);

Av = -Rc/re;
disp (Av,” Voltage gain :7);

disp (At ro = 50kohm, values are :—7);
Zo_2 = (rox*Rc)/(ro+Rc);
disp(Zo_2,” Input impedance (ohms) :7);

Av_2 = -((ro*Rc)/(ro+Rc))/re;
disp(Av_2,” Voltage gain :7);

Scilab code Exa 5.5 Network characteristics determination

clear; clc; close;

Vce = 22;
Vbe = 0.7;
Vt = 26%(10°(-3));

R1 = 56*(107(3));
R2 = 8.2x(10°(3));
Re = 1.5x(10°(3));
Rc = 6.8x(10°(3));
ro = 50%(10°(3));
Beta = 90;
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Vb = (R2/(R1+R2))x*Vcc;
Ve = Vb - Vbe;

Ie = Ve/Re;

re = Vt/Ie;

disp(re,” Value of diode resistive element is

disp("At ro=infinity ,the values are :—7);
Rx = (R1*R2)/(R1+R2);

Zb = Betax*re;

Zi = (Rx*Zb)/(Rx+Zb);

disp (Zi,” Input hnpedance(ohnm) 7Y

Zo = Rc;
disp(Zo,” Output Impedance(ohms) :7);

Av = -Rc/re;
disp (Av,” Voltage gain :7);

disp(”At ro=1/hoe,the values are :—7)
disp(Zi,” Input Impedance(ohms) :7);
Zo_2 = (Rcxro)/(Rc+ro);

disp(Zo_2,” Output Impedance(ohms) :7);
Av_2 = -((ro*Rc)/(ro+Rc))/re;
disp(Av_2,” Voltage gain :7);

.77).
. )

Scilab code Exa 5.6 Network characteristics without Ce

clear; clc; close;

Vcec = 20;

Vbe = 0.7;

Vt = 26%(10°(-3));
Re = 0.56*x(10°(3));
Rc = 2.2%x(10°(3));
Rb = 470x(10°(3));
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ro = 40%(10°(3));

Beta = 120;

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

Ie = (Beta+1)x*Ib;

re = Vt/Ie;

disp(re,” Value of diode resistive element is :7);
Zb = Betax*(re+Re);

Zi = (Rb*Zb)/(Rb+Zb);

disp(Zi,” Input Impedance(ohms) :7);

Zo = Rc;

disp(Zo,” Output Impedance(ohms) :7);

Av = -Betax*Rc/Zb;

disp (Av,” Voltage gain :7);

Scilab code Exa 5.7 Network characteristics with Ce
clear; clc; close;

Vcec = 20;

Vbe = 0.7;

Vt = 26*%(10°(-3));

Re = 0.56*(10°(3));

Rc = 2.2%x(10°(3));

Rb = 470x(107°(3));

ro = 40%(10°(3));

Beta = 120;

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

Ie = (Beta+1)x*Ib;

re = Vt/Ie;

disp(re,” Value of diode resistive element is (in
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ohms) :7);

Zb = Betax*re;
Zi = (Rb*Zb)/(Rb+Zb);

disp(Zi,” Input hnpedance(Ohnm) 7Y

Zo = Rc;
disp(Zo,” Output Impedance (ohms)

Av = -Rc/re;
disp (Av,” Voltage gain :7);

Scilab code Exa 5.8 Network characteristics determination

clear; clc; close;

Vcc 16;

Vbe = 0.7;

Vt = 26%(10°(-3));
R1 = 90*(10°(3));
R2 = 10%(10°(3));
Re = 0.68*%(107(3));
Rc = 2.2%(10°(3));
ro = 50%(10°(3));
Beta = 210;

Vb = (R2/(R1+R2))x*Vcc;
Ve = Vb - Vbe;

Ie = Ve/Re;

re = Vt/Ie;

disp(re,” Value of diode resistive element

) :77);

Rb
Zb

(R1*R2)/(R1+R2) ;
Betax*xRe;
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Zi

disp(Zi,” Input Impedance (ohms)

Zo

disp(Zo,” Output Impedance (ohms)

Av

(Rb*Zb) /(Rb+Zb) ;

Rc;

-Rc/Re;

disp(Av,” Voltage gain

Scilab code Exa 5.9 Network characteristics determination with Ce

clear; clc; close;

Vcc
Vbe
Vt
R1
R2
Re
Rc
ro
Bet

Vb
Ve
Ie
re

a

16;

0.7;
26x(10°(-3));
90%(10°(3));
10%(10°(3));
0.68%x(10°(3));
2.2%(10°(3));
50%x(10°(3));
= 210;

(R2/(R1+R2))*Vcc;
Vb - Vbe;

Ve/Re;

Vt/Ie;

disp(re,” Value of diode

Rb
Zb
Zi

disp(Zi,” Input Impedance (ohms)

)

.77).
. )

(R1*R2)/(R1+R2);
Betax*xre;
(Rb*Zb) / (Rb+Zb) ;

resistive element is(in ohms
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Zo = Rc;

disp(Zo,” Output Impedance(ohms) :7);
Av = -Rc/re;

disp (Av,” Voltage gain :7);

Scilab code Exa 5.10 Emitter follower Network characteristics determina-
tion

clear; clc; close;

Vce = 12;

Vbe = 0.7;

Vt = 26*%(10°(-3));

Re = 3.3%(107(3));

Rb = 220%(107(3));

ro = %inf;

Beta = 100;

disp(”For ro=infinity the values are:—7);

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

Ie = (Beta+1)x*Ib;

re = Vt/Ie;

disp(re,” Value of diode resistive element is(in ohms
) ")

Zb = (Beta*re) + ((Beta+1)*Re);

Zi = (Rb*Zb)/(Rb+Zb);

disp(Zi,” Input Impedance(ohms) :7);

Zo = (Rex*xre)/(Re+re);
disp(Zo,” Output Impedance(ohms) :7);

Av = Re/(Re+re);
disp(Av,” Voltage gain :7);
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disp(”For ro=25kohm the values are :—7)

ro_2 = 25x(10°(3));

Zb_2 = (Betaxre) + ((Beta+1)*Re)/(1+(Re/ro0_2));
Zi_2 = (Rb*Zb_2)/(Rb+Zb_2);

disp(Zi_2,” Input Impedance (ohms) :7);

Zo_2 = (Rexre)/(Re+re);
diSp(ZO_Q’nOutput Impedance(ohms) 7Y

Av_2 = (((Beta+1)*Re)/Zb_2)/(1+(Re/ro_2));
disp(Av_2,” Voltage gain :7);

Scilab code Exa 5.11 Network characteristics determination

clear; clc; close;

Vee = 2;

Vbe = 0.7;

Vt = 26%(10°(-3));
Re = 1x(10°(3));
Rc = 5x(10°(3));
ro = 1*x(10°(6));

alpha = 0.98;

Ie = (Vee-Vbe)/Re;
re = Vt/Ie;
disp(re,” Value of diode resistive element(re) :7);

Zi = (Rexre)/(Re+re);
disp(Zi,” Input Impedance(Zi) :7);

Zo = Rc;
disp(Zo,” Output Impedance(Zo) :7);
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Av = Rc/re;

disp (Av,” Voltage gain (Av)

Ai = -alpha;

disp (Ai,” Current gain (Ai)

Scilab code Exa 5.12 Network characteristics determination

clear; clc; close;

Vcec = 9;

Vbe = 0.7;

Vt = 26%(10°(-3));
Rf = 180%(10°(3));
Rc = 2.7x(10°(3));
Beta = 200;

ro = %inf;

disp(”Values at ro=infinity are
(Vcc-Vbe) /(Rf+(Beta*Rc)) ;

Ib =
Ie = (Beta+1)x*Ib;
re = Vt/Ie;

disp(re,” Value of diode

Zi = re/((1/Beta)+(Rc/Rf));
disp(Zi,” Input Impedance(Zi)

Zo = (Rc*Rf)/(Rc+Rf);
disp(Zo,” Output Impedance(Zo)

Av = -Rc/re;

disp(Av,” Voltage gain (Av)
disp (” Values at ro=25kohm are

ro_2 = 20%x(10°(3));

resistive element(re)
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Zi_2 = (1+((Rc*ro_2)/(Rc+ro_2))/Rf)/((1/(Betax*re))
+(1/Rf)+(((Rc*ro_2)/(Rc+ro_2))/(Rf*re)));
disp(Zi_2,” Input Impedance(Zi) :7);

Zo_2 = (ro_2*Rc*Rf)/(ro_2*Rc+Rc*Rf+Rf*xro_2);
disp(Zo_2,” Output Impedance(Zo) :7);

Av_2 = -[1/Rf + 1/rel*[ro_2*Rc/(ro_2+Rc)]/[1+[(ro_2%
Rc)/(ro_2+Rc)]/Rf];
disp (Av_2,” Voltage gain (Av) :7);

Scilab code Exa 5.13 Network characteristics determination

clear; clc; close;
Vce = 12;

Vbe = 0.7;

Vt = 26%(10°(-3));
Rc = 3x(10°(3));
Rf1 = 120%(10°(3));
Rf2 = 68x(10°(3));
Rf = Rf1 + Rf2;

ro = 30%(10°(3));
Beta = 140;

Ib = (Vcc-Vbe)/(Rf+Beta*Rc);

Ie = (1+Beta)x*Ib;

re = Vt/Ie;

disp(re,” Value of diode resistive element(re) :7);
Zb = Betax*re;

Zzi = (Rf1x%Zb)/(Rf1+Zb);

disp(Zi,” Input Impedance(Zi) :7);

80



22
23
24
25
26

© 00 J O U i W N

DN NNNDNRFR P — /= /= /= /= = /= =
N O Ol W NP O © 00O Ot i Wi+~ O

Zo =

Av =

(Rc*Rf2)/(Rc+Rf2);
disp(Zo,” Output Impedance(Zo)

-[(Rf2*Rc)/(Rf2+Rc)]/re;
disp(Av,” Voltage gain (Av)

.7’).
. )

S