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Chapter 1

Introduction to Radio
Communication System

Scilab code Exa 1.3 IRCS Ex 1 3

clc

//Chapter 1:Introduction to Radio Communication
//example 1.3 page no 3

//given

disp(’The transfer function has no finite zeros
p=poly ([1 0.5 1],7s”,7¢”

x=roots (p)

disp(’The poles 7)

disp(x)

)

Scilab code Exa 1.4 IRCS Ex 1 4
clc

//Chapter 1:Introduction to Radio Communication
Systems

10
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2 A X Varisble EBrowser

2 ax

The transfer function has no Finite zeros
The poles

- 0.25 + 0.9682458%
- 0.25 - 0.96824581

=

[] Case sensitve. [¥] Reguiar expression

Name Dimension

x

20

Type

Double|

visbilty
local

2ax

—13/09/2013 19:44:12 —
- 13/08/2013 17: 10:48 ~
~13/08/2013 15:58:43 —
—13/09/2013 LL: 16:41 —

— 12/09/2013 22:58:15 —
~ 12/06/2013 20:44:00 ~
— 12/09/2013 19:54:03 ~
[

b=50

- 12/08/2013 20:44:00 ~
~12/09/2013 22:58:15 ~
— 13/09/2013 08: 19:26 —
~13/09/2013 10:26:12 ~
— 13/09/2013 11: 16:41 ~
— 13/09/2013 15:58:43 ~
~13/09/2013 17: 10:9 —
—13/09/2013 1944512 —
— 13/09/2013 21:25:41 —

Figure 1.1: IRCS Ex 1 3

//example 1.4 page no 8

//given

fIF=455%10"3//intermediate frequency
£0=1.455%10"6//oscillator frequency
fIM=fIF+f0//image frequency

mprintf (’the image frequency is %f MHz’,fIM*1le-6)

11



| sclab Console Variable Browser 2 ax

(B Evdowmmn | & || e tmege rmeauency 43 1510000 Mme P e o
3 [+ | 1| Double| Tocal

[ | Double| Tocal

[ | Double| Toca

[ 2| Double| Toca

zax

13(09/2013 19:4%12 ~ a

13/09/2013 17:10:49 —
13/09/2013 15:55:43
13/09/2013 11:16:41
13/09/2013 10:26:12 -
13/09/2013 081 19:26
12/09/2013 22:58:15 ~
12/09/2013 20: 4400
12/09/2013 19:54:03 ~
3240

b=5)

12/09/2013 20:44:00 ~

13/09/2013 21:25:41 v

Figure 1.2: IRCS Ex 1 4
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Chapter 2

Small Signal Amplifiers

Scilab code Exa 2.1 SSA Ex 2 1

clc

//Chapter 2:Small Signal Amplifiers

//example 2.1 page no 17

//given

B=100//current gain

Ic=10"-3//collector bias current

//kT/q=0.026 where as k=Boltzmanns constant T=
temperature gq=charge on an electron

rpi=(0.026%*B)/Ic//base emitter resistance

mprintf ('the base emitter resistance is %d ohm’,rpi)

Scilab code Exa 2.2 SSA Ex 2 2

clc
//Chapter 2:Small Signal Amplifiers

13



2 A X Varisble Browser zax
the base emitter resistance is 2600 ohm N e e Visbilty

E ol 1x1] Doube| ocal

fic | Double| Tocal

B 1| Double| Tocal

i | Doube| Tocal

o x| Double| local

ifIF | Doube| Tocal

x 2] Double| ocal

Command History 2ax

13/09/2013 19:44:12 - ~

12/09/2013 22:58:15
12/09/2013 20:44:00
12/09/2013 19
Lass

~b=50

12/09/2013 20:44:00
12/09/2013 22:58:15 ~
13/09/201308:19:26 —
13/09/2013 10:26:12 -
13/09/2013 11:16:41 -
13/09/2013 15:55:43
1B/09/2013 17:10:8
13/09/2013 19:44:12 -
13/09/2013 21:25:41 -

Figure 2.1: SSA Ex 2 1

Sellah Console

Variable Browser

Name Dimenson Type visbiity
= the voltage gain is z = Do ocal
& i Double Tocal

s2.980132 v ] Double =]

an Bl Double ocl

the current gain is Rs x4 Doubi =]

R ]| Dable =]

o B Double Tocal

oa s e ] Double =]

lthe input impedance is 25 ohm = = R =

-~ e ] Double =]

o i Double ocl

o ] Doubi =

X i) Dable ol

Command History 2 x

13/09/2013 19:44:12 - ~
13/09/2013 17:10:49
13/08/2013 15:53:43
13/09/2013 11:16:4 -

12/09/2013 204400 ~
12/09/2013 22:58:15 ~
13/09/201308: 18:26 —
13/09/2013 10:26:12 ~
13/09/2013 11: 16:41 ~
13/09/2013 15:59:43
13/09/2013 17:10:48 =
13/08/2013 19: 44:12 ~
13/09/2013 212541 ~ v

[] Cose sensitve

Reguiar expression

Figure 2.2: SSA Ex 2 2

14
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[ s i Zis(x

Fle Edt Control Applications ?

BE|XoO[v|a2=x e e

Fll Brawser 2 2% Variabie Browser 2 2%
B [Fidiokpendrivelpratiichapter 21 -] & | the pover gain is 38.570085 Name | Dimension Type vishilky

— QI = cmpiscier cumput npecance as per seemny s om ] Gouble Tocal

s resistance 15 1.853659 ohm 1xd Double local

chapter 2 - | . 1x1] Deuble| Tocal|

" 1 Double focal

| Resuk_of_Chapter_2 Ex2_1.jpg FeT) Double Tocel

ixd Double Tocal

11 Double, =

B 1 Double focal

He 1 Double Tocal

Commend History: 2 2%

“ exec(F: 20102014\ SclabiChapter2 Ex2.4{5C5 ex 2.4. l:I
~ 16/07/2013 2254143 ||

- 16/07/2013 22:57:29 — ||

. execC\unaippediPrincple of Communication Engineeri

- 16/07/2013 23:02:28 — ||

£ exec( C:\unzippediPrinciple of Communication Engineeri

- szos(C:{unzipped|Principle of Commurication Engineerit

- Inad('Ci \unzippediPrincipie of Cormunication Engineeric

. exec’C\unzippedyPrincple of Communication Engineeri

- 17/07/2013 0B 4253

- 17/07/2013 23:36:09 =
02(08/2013 07:25:34

- 03/09/2013 00:51:33
04{08/2013 D0:01:31

- 04/09/2013 0211642

-+ 11/08/2013 04:40:56 -

- 02/11/2013 02:05:35 —

-~ 19/12/2013 22:56:26 -

A 55 Ex 2 9.sce ]

|

I~ Case sensitive I~ Regular expression

il

@ start| ) Fi\dipkpendrivelpratiic... || Scilab 541 Console 27 556_Ex 2_3.sce (Fiidp.. | € Re: Review-1(Medem C... | « UM 7iSePM

Figure 2.3: SSA Ex 2 3

//example 2.2 page no 22

//given

Ic=10"-3//collector bias current
B=100//current gain

RL=4%10"3//load resistance
Rs=50//source resistance
gm=40*Ic//transconductance
rpi=B/gm//base emitter resistance
Av=(B*RL)/(rpi+Rs*(1+B)) //voltage gain
disp (Av, "the voltage gain is )
Ai=B/(1+B)//current gain

disp(Ai, "the current gain is ')
Zi=1/gm//input impedance

mprintf (’the input impedance is %d ohm’,Zi)

Scilab code Exa 2.3 SSA Ex 2 3

15
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T e e T
T W N~ O

| @ |[vne manana vorcage gain 15 —3.106667

Name Dimenssion Type visbilty
H R pSt Doub local
Vs ] Doub local
H o 1 Doub Tocal
H ] Doub Tocal
lamo 1 Doub local
[ross ] Doubl| local
£ [vos ot @l
[0 ot focal
H A out foca
Hia ot foca
H A out focal
H A 1 Doub local
H lom ] Doub local
H R ] Doub local
H R ] Doub Tocal
H ol ] Doub local
H e 1 Doube| Tocal
2ax

— 13/09/2013 13:4% 12
- 13/08/2013 17: 10:46 ~
~ 13/09/2013 15:55:43 ~ ]|
~ 13/09/2013 11: 16191 ~
~ 13/09/2013 10:26:12 ~
~ 13/09/201308: 19:26 ~ ]
—~ 12/09/2013 22:58:15 -
~ 12/09/2013 20:44:00 ~
~ 12/09/2013 1:5%03 ~
[

b=50

Lat

~ 12/09/2013 20:44:00 ~
~ 12/09/2013 22:58:15 -~ ]|
— 13/09/2013 08: 19:26 -
~13/09/201310:26:12 ~
~ 13/09/2013 11:16:41
~ 13/09/2013 15:59:43 ~
~ 13/09/2013 17:10:48 -
—~ 13/09/2013 19:4%12
~ 13/09/201321:25:41

%:46PM

Y 93/a0n3

Figure 2.4: SSA Ex 2 4

clc

//Chapter 2:Small Signal Amplifiers

//example 2.3 page no 25
//given

Ic=40%10"-3//collector bias current

B=40//current gain
RL=50//load resistance
Rs=50//source resistance

rpi=(0.026*B)/Ic//base emitter resistance
Av=(B*RL)/(rpi+Rs+(1+B)*RL) //voltage gain

Ai=(1+B) //current gain
Ap=Ai*Av//power gain

mprintf ('the power gain is %f \n’,Ap)
Zo=(rpi+Rs)/(1+B) //output impedance

mprintf ("the amplifier output

by 50 ohm \nresistance

impedance as per seen

is %f ohm’,Zo)

16
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Scilab code Exa 2.4 SSA Ex 2 4

clc

//Chapter 2:Small Signal Amplifiers

//example 2.4 page no 30

//given

VDS=15

IDSS=8%10"-3

gmo=4%x10"-3

rd=13%10"3

ID=2%10"-3//drain current

Vs=0//source is grounded Vgs=Vg—Vs=Vi
RL=2%10"3//load resistance
R_L=(RL*rd)/(RL+rd) //equivalent load resistance
gm=gmox*sqrt (ID/IDSS) //transconductance
Av=-gm*R_L//voltage gain Av=Vo/Vi=—gm*R_L
mprintf (’the midband voltage gain is %f ’,Av)

Scilab code Exa 2.5 SSA Ex 2 5

clc

//Chapter 2:Small Signal Amplifiers

//example 2.5 page no 32

//given

gm=60%10"-3//transconductance

Si=50//antenna source impedance

rd=2.5%x10"3

Zo=rd/(1l+gm*rd) //output impedance without load
RL=200//load resistance

z01=200%Zo/(200+Zo) //output impedance with load

17
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—
es)

the voltage gain is 0.960000 Name Dimension  Type visbiity

Jusis 201 ooy Doube| local
g ] Doubl| local
1 Doube| Tocal
] Doubl| Tocal
1 Doube| local
] Doubl| local
ouble foca
ouble| focal
ouble foca
ouble| foca
1 Doube| local
] Doubl| local
] Doubl| local
] oubi Tocal
] Doubl| local
1 Doube| Tocall v
2ax
— 13/09/2013 13:4% 12 ~

- 13/08/2013 17: 10:46 ~
~ 13/03/2013 15:55:43 -
~ 13/09/2013 11: 16191 ~
~ 13/09/2013 10:26:12 ~
~ 13/09/2013 08: 19:26 ~
—~ 12/09/2013 22:58:15 -
~ 12/09/2013 20:44:00 ~
~ 12/09/2013 1:5%03 ~
[

b=50

~ 12/09/2013 20:44:00
~ 1209/2013 22:58:15 ~
~ 13/09/201308: 19:26 -
~ 13092013 10:26:12 -
— 1309/2013 11: 16241
T ~ 13/09/2013 15:59:43 ~

h'd ‘ — 13/09/2013 17:10:48 —

Case sensitive || Regular expression - 13/09/2013 19:4%:12
= * o — 13/09/2013 21:25:41 - v

%:46PM

» 9132013

Figure 2.5: SSA Ex 2 5

Av=gm*(rd*RL/rd+RL) /(1+gm*(rd*RL/rd+RL)) //voltage
gain
mprintf ('the voltage gain is %f ’,Av)

Scilab code Exa 2.6 SSA Ex 2 6

clc

//Chapter 2:Small Signal Amplifiers

//example 2.6 page no 36

//given

RL=50//load resistance
gmn=0.2//tranceconductance

B=100//current gain

rpi=B/gm//transistor input resistance

disp(rpi, "the transistor input resistance is )
disp(’The load resistance seen bythe first stage

18
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12
13
14
15
16
17

18

19

[] Case sensitve. [¥] Reguiar expression

will be the 2k ohm resistor

2 n X Verisble Browser 2 ax
Name Dimension  Type visbilty
input L g 1) Double] logal| &
It ouble Tocal
1| Doubk] Tocal
xi[  Doubk Tocal
The load resistance seen bythe first stage will be the 2k ohm resistor in [ Double Tocal
parallel with Rb2 and the input impedance of the second stage That is illT ook ocd
R_L-1.05%10%3 obe b
= ouble ocal
oube| ocal
the tranceconductance is in ohm o] oo
0.08 1| Doubke] Tocal
1| Double Tocal
<the tzansistor imput resistance is in ohm [ Double local
1| Double Tocal
1| Double Tocal
o | Doubk] Tocall v
2 ax

the voltage gain of second stage is closed to unity the voltage gain of £1
zst is

- 60,

-

—13/09/2013 19:44:12 —
- 13/08/2013 17: 10:48 ~
11~ 13/09/:

— 13/09/20
~ 13/09/2013 10:26:12 ~
— 12/09/2013 19:54:03 ~
— 12/09/2013 20:44:00

1/~ 13/09/2013 08

— 13/09/2013 11: 16:41 ~

—13/09/2013 1944512 —
— 13/09/2013 21:25:41 —

]~ 13/09/2013 08: 19:26 ~ ]|
1]~ 12/09/2013 22:58:15 - |
~ 12/03/2013 20:4:00 - /]

]~ 12/09/2013 22:58:15 ~ /]

~13/09/2013 10:26:12 - /]

— 13/09/2013 15:58:43 -
1]~ 13/09/2013 17:10:%8 —

Figure 2.6: SSA Ex 2 6

. SATPM

Y 9n3/a

in parallel with Rb2

and the input impedance of the second stage That
is R.L=1.05%10"3")

R_L=1.05%10"3

Rs=500//source resistance
IC1=2%10"-3//collector bias current
gm1=40*IC1//tranceconductance

disp(gml, "the

rpil=B/gml//transistor input

tranceconductance 1is

disp(rpil, "the transistor input res

)

in ohm

resistance

istance

)

is

in ohm

Avi=-gm1*R_L*(rpil/(rpil+Rs))//the voltage gain of

first

disp(Avl, the voltage gain of second stage
to unity the voltage gain of first is

)

1s

closed

19
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10
11

12
13

T sotanconsoe

2 2
vl e | Name Dimension Type visbiity

Assuming Vi (imput voltage)=1 ] o 1| Doubk] ocal
[the voltage gain is 6.00e-003 Volts B 1| Double Tocal
> tH Ad x| Doube Tocal
e [ Doubk focal
d i Doubk focal
v 1| Doubk Tocal
VL o al
Ay au al
piL ou al
on1 ou al
et out =
o1 i Doubk focal
s 1| Doubk Tocal
RL 1| Doubk focal
v 1| Doubk Tocal
D 1| Doubk Tocal
] x| Doubk Tocal
zax

—13/09/2013 19:44:12 —

- 13/08/2013 17: 10:48 ~

~13/08/2013 15:58:43 — /]
092013 L1: 16:41 ~

9/2013 10:2612
]~ 13/09/2013 08: 19:26 ~ ]|
—~ 12/09/2013 22:58:15 -
~ 12/09/2013 20:44:00 ~
~ 12/09/2013 1:5%03 ~

Case sensitive || Regular expression - 13/09/2013 19:4%:12
= * o - 13/09/2013 21:25:41 —

9:51PM

Y 9n3/a0n

Figure 2.7: SSA Ex 2 8

Scilab code Exa 2.8 SSA Ex 2 8

clc

//Chapter 2:Small Signal Amplifiers

//example 2.8 page no 42

//given

disp (’Assuming Vi (input voltage)=1")

Vi=(5+10"6) /(5+2%x10°6) //voltage on the positive
terminal

V2=10"6/(5+2%¥10"6) //the voltage on the inverting
terminal

ed=V1-V2//differential voltage

ec=(V1+V2)/2//common—mode voltage

Ad=2%x10"3//differentail gain

Ac=2%10"-3//common mode gain (here 20% of
differentail gain)

Vo=Ad*ed+Acx*ec//actual amplifier output

mprintf ('the voltage gain is %3.2e Volts’,Vo)
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2 A X Varisble Erowser 2 ax

the output to the applied signal is 37.416851 mv Name Dimension Type Visbilty
B £ vo 1 Double| local| A
[ o Dauble focal
tH Ad A Doubie Tocal
e B Doubk focal
ed 1 Doubie focal
v En Doubk Tocal
VL ouble| ol
Ay bl ocal
roit ouble ocal
lant ouble| ocal
et ouble ocal
ot 1 Doubie focal
s En Dauble Tocal
RL ] Doubie focal
o v | Doub Tocal
Ho o Dauble Tocal
B EHl Doube Tocal| v
zax
—13/09/2013 19: 44112 ~

- 13/08/2013 17: 10:46 ~
~ 13/03/2013 15:55:43 -
~ 13/09/2013 11: 16191 ~
~ 13/09/2013 10:26:12 ~
~ 13/09/2013 08: 19:26 ~
—~ 12/09/2013 22:58:15 -
~ 12/09/2013 20:44:00 ~
~ 12/09/2013 1:5%03 ~
[

b=50

~ 12/09/2013 20:44:00
~ 1209/2013 22:58:15 ~
~ 13/09/201308: 19:26 -
~ 13092013 10:26:12 -
— 1309/2013 11: 16241
T ~ 13/09/2013 15:59:43 ~
h'd ‘ — 13/09/2013 17:10:48 —

~ 1309/2013 1914422

[] Case sensitve. [¥] Reguiar expression plemoomn "

9:52PM
9/13/2013

Figure 2.8: SSA Ex 29

Scilab code Exa 2.9 SSA Ex 2 9

clc

//Chapter 2:Small Signal Amplifiers
//example 2.9 page no 45

//given

ed=5x10"-3//differential voltage
ec=2.5%10"-3//common—mode voltage
gm=1.5%x10"-3//tranceconductance
rd=500%10"3

Rs=150%10"3//source resistance
RL=10%10"3//load resistance
Ac=-gm*RL/(1+2*gm*Rs) //common mode gain
Ad=gm*RL/2//differential gain
Vo=ecxAc+edxAd//actual amplifier output

© 00 J O U W N

—= = e
w N = O
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2 A X Varisble Erowser 2 ax

:Vinal copy \chapter 1 v & Name Dinension  Type visbilty
— = feedback (2£)= 50 K obm £ [r pSt Doube| local
I~ Hr ] Doubl| local
chapter 1 v 1 Doube| Tocal
A ] Doub Tocal
Ad 1 Doube| local
] Doub local
ed ouble foca
vz ouble| focal
Vi ouble foca
Avi ouble| foca
oit ouble local
= 1 1 Doube| local
et ] Doubl| local
201 ] Doubl| local
Hs ] Doub Tocal
HRT ] Doubl| local
s 1 Doube| Tocall v
2ax
— 13/09/2013 13:4% 12 ~

- 13/08/2013 17: 10:46 ~
~ 13/03/2013 15:55:43 -
~ 13/09/2013 11: 16191 ~
~ 13/09/2013 10:26:12 ~
~ 13/09/2013 08: 19:26 ~
—~ 12/09/2013 22:58:15 -
~ 12/09/2013 20:44:00 ~
~ 12/09/2013 1:5%03 ~
[

b=50

—12/09/2013 20:44:00
— 12/09/2013 22158115
~13/09/201308: 19:25 -~
~13/09/2013 10:26112 -
— 1309/2013 11: 16241
[¥] e o
~ 13,09

~13/08/2013 13: 44,12

[] Case sensitve. [¥] Reguiar expression plemoomn "

9:52PM
9/13/2013

Figure 2.9: SSA Ex 2 10

14 mprintf(’the output to the applied signal is %f mV’,

UL W N~

~N S

Vox1e3)

Scilab code Exa 2.10 SSA Ex 2 10

clc

//Chapter 2:Small Signal Amplifiers

//example 2.10 page no 51

//given

Z1=1%10"3//asumming impedance value for required
specification

Av=-50//voltage gain

Zf=-Av*Z1//feedback impedance

mprintf ('Z1=0%d K ohm \n feedback impedance (Zf)= %d
K ohm’,Z1*x1e-3,Zf*x1e-3)
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Soleb Console 2 A X Veriable Browser 2ax
R1=1 K omm Name Dimension Type visbilty
feedback resistance= 50 K obm Hc ] Daubie focal
capacitance= 20 pF & = o Dauble focal
> B R A Doubie Tocal

WL B Doubk focal

a . 1 Doub local
bin 2t En Doubk local
i Vo o ol
o A focal

Dva Ad el

S ec foca

Bk ed =

{5 modues V2 1 Doub local

{5 thrdparty Vi En Doubk Tocal

qu\s AvL ] Doub local

ACKNOWLEDGEMENTS pit | Doub Tocal

] criances_2x [EH lomt 1) Double| local

7] cHances_3x 2 1 x| Double| ocal ¥

] caNGES_ax n

[ crances_s.0x Ll

S e SEEREPES

[l crianges s.2x — 13/08/2013 15:58:43 —

[ cuanees 5.3x ~13/09/2013 13 164

] CHANGES 5.4 Z13/09/2013 10: 28112 -

{Z] copvmve —13/09/201308:19:26 —

7] copYmG+R —~ 12/09/2013 22:58:15 -~

S — 12/09/2013 20: 42:00

o — 12/09/2013 19:54:03

g 2z

b=50

= Lath

= ~ 12/09/2013 20:44:00 ~

5| — 12/09/2013 22158115

a ~13/09/201308: 19:25 -~

] ~13/09/2013 10:26112 -

B — 13/09/2013 11: 16141 -

—~ 13/09/2013 15:59:43
—~13/08/2013 17:10:%
~13/08/2013 13: 44,12
— 13/09/2013 21:25:41 -

9:54PM

13203

Figure 2.10: SSA Ex 2 11

Scilab code Exa 2.11 SSA Ex 2 11

clc

//Chapter 2:Small Signal Amplifiers

//example 2.11 pag no 51

//given

wL=10"6//bandwidth

R1=1%10"3//taking resistance value for required
specification

Av=-50//voltage gain

Rf=-Av*R1//feedback resistance

C=(wL*Rf)"-1//capacitance

mprintf ('R1I=4d K ohm \n feedback resistance= %d K
ohm \n capacitance= %d pF’,R1*1e-3,Rf*1e-3,C*x1lel2
)
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Eile 7

ke Brows 2 ax
v & Name Dimension Type Visibiity
B EuE] Ri ] Doub local
Neme A ix1] Doubl local
EsulabrﬁAﬁ - 9.301D-08 c A Doub Tocal
> RF B Doubk focal
i atom: -5 RL x1| 'Doubl local
=1 e En Doubk local
{5 conrd 3 o @l
Bet 1 =
D ocal
S A foca
Bk Ad =
{5 modues 1 Doub local
{5 thrdparty 7] En Doubk Tocal
Emu\s vz ] Doub local
ACKNOWLEDGEMENTS i | Doub Tocal
{] cHANGES_2X & vt x1| Doubl local
7] cHances_3x DIl x| Doubk ocal
] caNGES_ax n
[ crances_s.0x Ll
omeEin AT
[ crances 5.2 ~ 13/08/2013 15:50:43
[ cuanees 5.3x ~13/09/2013 13 164
] CHANGES 5.4 Z13/09/2013 10: 28112 -
{Z] copvmve — 13/09/2013 08: 19:26 —
-] coprmie#R ~ 12/09/2013 22:58:15 ~
S ~ 12/09/2013 20:44:00 ~
o — 12/09/2013 19:54:03
g 2z
b=50
= Lath
= ~ 12/09/2013 20:44:00 ~
5| ~ 12/09/2013 22:58:15 ~
a ~ 13/09/2013 08 19:26 ~
] ~13/09/201310:26:12 ~
B 4 — 13/09/2013 11: 16141 -
~ 13/09/2013 15:59:43 ~
v ] —~13/08/2013 17:10:% ~
—~ 13/09/2013 19:4%12
~ 13/09/201321:25:41

PR
" 91372013

Figure 2.11: SSA Ex 2 12

Scilab code Exa 2.12 SSA Ex 2 12

clc

//Chapter 2:Small Signal Amplifiers

//example 2.12 page no 53

//given

Aa=10"4//open loop gain

Rf=10"4//feedback resistance

Ri=100//input resistance

Av=-(Rf/Ri) /(1+(Ri+Rf)*(Aa*Ri)) //actual amplifier
gain

disp(Av, 'the actual amplifier gain is )

24



© 00 N O U W N

—
]

2
Filsclab-5.4.0, v @ Name Dimension Type visbilty
= the transfer function is B o ] Do focal
Neme T ix1] Doubl local
sdlab5.4.0 A || 2v=3.16%e4/ (1+3w/ (2*pi*4.7*e3)) Ao x| Doube| ocal
> e B Doubk focal
i atoms sy R x1| Double| local
=1 e En Doubk local
{5 conrd I out @l
B RT oul ocal
Dava RL out cal
S L ou cl
Bk 2F out =
{5 modue 2t 1 Doub local
{5 thrdparty v En Doubk Tocal
?mu\s A ] Doub local
ACKNOWLEDGEMENTS ] | Doub Tocal
{] cHANGES_2X x1| Doubl local
7] cHances_3x ] x| Doubk ocal
] caNGES_ax n
[ crances_s.0x Ll
omeEin AT
[ crances 5.2 - 13/09/2013 15:55:43 -
[ cuanees 5.3x ~13/09/2013 13 164
] CHANGES 5.4 Z13/09/2013 10: 28112 -
{Z] copvmve — 13/09/2013 08: 19:26 —
7] copYmG+R —~ 12/09/2013 22:58:15 -~
o ~ 12/09/2013 20:44:00 ~
o — 12/09/2013 19:54:03
g 2z
b=50
= Lath
= ~ 12/09/2013 20:44:00 ~
5| — 12/09/2013 22158115
a ~13/09/201308: 19:25 -~
] ~13/09/2013 10:26112 -
B 4 — 13/09/2013 11: 16141 -
—~ 13/09/2013 15:59:43
v ] —~13/08/2013 17:10:%
~13/08/2013 13: 44,12
— 13/09/2013 21:25:41 -

Figure 2.12: SSA Ex 2 13

Scilab code Exa 2.13 SSA Ex 2 13

clc

//Chapter 2:Bipolar transistor
//example 2.13 page no 53
//given

G=90//low frequency gain in dB
Ao=(G/20) //low frequency open loop gain
wT=150%10"6//gain bandwidth product
wo=wT/Ao//bandwidth

disp(’the transfer function is’)
disp(’Av=3.16xed /(1+jw /(2% pi*4.7Txe3)) )

amplifiers
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e 2 2 X Verioble Browser 2ax
Filsclab-5.4.0, v & ||zt Renm Name Dinension  Type visbilty
= = 2299 Kohm B 22 ooy Doube| local
e 3| B we ] Double] local
scleb5.4.0 ~ 2 1T A Doube| Tocal
> & o B Doubl| Tocal
i atoms G x| Double| ocal
=1 & En Doubl| local
{5 conrd A2 ouble foca
Bet c oule ocal
Dva RF ouble ocal
S RL ouble| foca
Bk L ouble local
{5 modues £ [zr 1 Doube| local
{5 thrdparty 2t En Doubl| local
is Vo ] Doubl| local
ACKNOWLEDGEMENTS e | Doub Tocal
CHANGES_2.X T ad o Doubl| local
CHANGES_3.X e EHl Doube| Tocall v
CHANGES_a.X T
CHANGES 5.0
B —13/09/2013 19: 44112 ~

- 13/08/2013 17: 10:48 ~
~13/08/2013 15:58:43 —
—13/09/2013 LL: 16:41 —

) ) ) ) ) G -
g

CHANGES 54X Z13/09/2013 102812
copYING — 13/09/2013 08: 19:26 ~
CoPrG R ~1fos/013 22:58115 -
Readme _viusl tct  12/09/2013 20:42:00 -
READVE Vmdon, bt s a3 -
RELEASE_NOTES_5.0.X e
RELEASE_NOTES_5.1X
RELEASE_NOTES_5.2.X ioorn13 20:4400 -
RELEASE_NOTES_5.3.X ZDoloof13 22585
unins000.dat -~ 13/09/2013 08: 19:26 —
nnnnn :000.exe - 13/09/2013 10:26:12 —
v Z3oo013 141
b = ~ 13/09/2013 15:59:43 ~
Z13/09/013 17:10:48
Case sensitive (V] Reguiar expression — 13/09/2013 19:44:12 ~
= e s — 13/08/2013 21:25091 v

Figure 2.13: SSA Ex 2 14

Scilab code Exa 2.14 SSA Ex 2 14

clc

//Chapter 2:Small Signal Amplifiers

//example 2.14 page no 57

//given

Z1=1%10"3//assuming impedance value for required
specification

Av=100//voltage gain

Z2=(Av-1)*Z1

mprintf ('Z1=%d Kohm \n Z2=%d Kohm'’,Z1*1e-3,Z2*1e-3)
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Chapter 3

Network Noise and
Intermodulation Distortion

Scilab code Exa 3.3 NNID Ex 3 3

clc

//Chapter 3:Network noise and intermodulation

distortion
//example 3.3 page no 80

//given

NF1=2//first stage noise figure
NF2=6//second stage mnoise figure
F1=10"(NF1/10) //first stage noise factor
F2=10"(NF2/10) //second stage noise factor

G1=15.9//gain of first stage equivalent to 12dB

G2=10//gain of second stage
F=F1+(F2-1)/G1//overall noise factor
NF=10%*10ogl0(F)//noise figure of the two—stage

systemm

printf ("the noise figure of the two—stage system

%f dB’,round (NF*10) /10)

equivalent to 10dB

1S
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lab 5.4.1 Console
Fle Edt Control Applcations 7

ZE 400 % & 22 X ®60

Flle Browser zax Wariable Browser 2%
[ |Fidpkpendweipraiichapier 2, w|| & || the neise figure of the two-stage system is 2.500000 dB Name Dimension  Type iskilty
| B Fr 1xt Double local| A
R B 5ie Txl Double local|
I3 chapter 2 “ Esn Ixl Double local
5. ] [P _ant 1xt Double Tocal
£ _ant ixt Double) Tocal
== JER] Txt Dotz Tocal
£ [stons 1xt Double focal|
B e 1xt Double Tocal
EH Fa ixt Double) focal
Chapter_2_Fx2_14.jpg £ oFr Txt Dotz Tocal
Chapter_2 Ex2_2.jpg £ vFa 1xt Double focal
Chapter 2 Ex2_3.pg == i 1xt Double Tocal
Chapter_2_Ex2_4.00 Bk ixt Double) focal
Chapter_2_Ex2_5.pg £ e Txt Dotz Tocal
Chapter_2 Ex2_6.jpg £ [ensar 1xt Double focal
Chapter 2 Ex2_7.ipg B e 1xt Double focal| ¥
Chapter 2 Ex2_B.1pg Command History 2ax

Chapter_2_Fx2_9.jpa

| -exer(F:20102014|ScllablChapter2 Bx2.4|5C5 x 2.4.14
-exec(F12010201#15cilablChapter? Ex2 #15C5 6x 2.4.C
- 16/07/2013 22:54:43 - ||

- 16/07/2013 22:57:29 - |
= ~exec(C:lunzipped\Principle of Communication Engineerit
— 16072013 75:02:25 -

- exec(CilunzippediPrincipls of Commurication Enineeri
xcos('C:\unzipped|Principle of Commurication Enginesri
+load( Curzipped |Priniple of Communication Enginesric
~exec('C:lunzipped\Principle of Communication Engineerit
— 17072013 0B 2153 - |

- 17/07/2013 23:36:09 -
- 02/03/2013 07:25:34 -
- 03/09/2013 DOV51:33 -
- 04/09/2013 00:01:31 -
— 0409/2013 02:16:42
- 11{015]2013 (4:40:58 -
—02(11/2013 02:05:35

B
v

Figure 3.1: NNID Ex 3 3

Scilab code Exa 3.4 NNID Ex 3 4

clc

//Chapter 3:Network noise and intermodulation
distortion

//example 3.4 page no 81

//given

k=1.37%x10"-23//boltzmann ’s onstant

T=290//operating tempreture

B=3%10"3//bandwidth

F=1.779//overall noise factor(from previous ex)

G1=15.9//gain of first stage(from previous ex)

G2=10//gain of second stage(from previous ex)

Ni_Na=F*k*T*B//noise at the input (addition of Ni
and Na)

No=G1*G2*(Ni_Na)//the output noise

mprintf ('the output noise is %3.2e W’ ,No)
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COPYINGFR
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[] Case sensitve. [¥] Reguiar expression

— 13/09/2013 13:4% 12
- 13/08/2013 17: 10:46 ~
~ 13/09/2013 15:55:43 ~
~ 13/09/2013 11: 16191 ~
~ 13/09/2013 10:26:12 ~
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~ 12/09/2013 20:44:00 ~
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Figure 3.2: NNID Ex 3 4
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Scilab code Exa 3.5 NNID Ex 3 5

clc
//Chapter 3:Network noise and intermodulation
distortion

//example 3.5 page no 82

//given

F=1.6//noise factor
T=290//referance temperture
Tr=(F-1)*T//system noise tempreture
mprintf ('the system noise tempreture

is %d K’,Tr)
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the system noise tempreture is 174 K

CHANGES_5.4X
copyNG
COPYINGFR
Readme_Visual. txt
README_Windows. txt
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Dimension  Type visbiity
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1) Double, local

x| Double, ocal

1) Double, ocal

ix1] Double, ocal

oube| local

ouble| focal

oubie| local

oubie| focal

1) Double, ocal

ix1] Double, ocal

| Double, ocal

£ e ix1] b ocal

== 1 1| Double, ocal
Ao 1) Double, ocal| v
2ax
—13/09/2013 19:44:12 — ~

- 13/08/2013 17: 10:46 ~
~ 13/09/2013 15:55:43 ~ ]|
~ 13/09/2013 11: 16191 ~
~ 13/09/2013 10:26:12 ~
~ 13/09/201308: 19:26 ~ ]
—~ 12/09/2013 22:58:15 -
~ 12/09/2013 20:44:00 ~
~ 12/09/2013 1:5%03 ~

- 12/08/2013 20:44:00 ~
—12/09/2013 22:58:15 ~ /]
- 13/03/2013 08: 1:26
~13/09/2013 10:26:12 ~
— 13/09/2013 11: 16:41 ~
— 13/09/2013 15:58:43 -
~13/09/2013 17: 10:4
—13/09/2013 1944512 —
— 13/09/2013 21:25:41 — v

Figure 3.3: NNID Ex 3 5

Scilab code Exa 3.6 NNID Ex 3 6

clc

1004 PM

<O g3

//Chapter 3:Network noise and intermodulation

distortion
//example 3.6 page no 82
//given
NF=8//noise figure in dB
B=2.1%10"3//bandwidth
Rs=50//sourse resistance

Si_dB=NF-144+10ogl10(B)//available input power in dBm
Si_W=(10"(Si_dB/10))/10°3//available input power in

W

Ei=sqrt (Si_W#*4*Rs) //minimum detectable

mprintf ("the minimum detectable

round (Ei*x1e6%x100) /100)

signal

signal
is %f uv’,
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lab Console

Fle Edt Control Applcations 7

2B 400 % &2 2« ®0

Flle Browser zax
[E |Fiidipk pendrivelpratiichapter | v[ &
hame -

I3 chapter 2 A
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Chapter_2_Fx2_14.jpg
Chapter_2 Ex2_2.jpg
Chapter_2_Ex2_3.pg
Chapter_2_Ex2_4.00
Chapter_2_Ex2_5.pg
Chapter_2 Ex2_6.jpg
Chapter_2_Ex2_7.1pg
Chapter_2_Ex2_.00
Chapter_2_Ex2_3.bg

Scilab code Exa

clc

the minimum detectable signal is 0.100000 w?
-]

Wariable Browser Tax
Name Dimension | Type visiity
B nFr 1 Double local| &
£ (58 ixt Double focal|
e s ixt Double local
] [F _ant ixt Double local
£ [W_ant ix Double local
5w ixt Double focal
£ ston ixt Double local|
B [Fr ixt Double local
B [Fa ix Double local
B [ ixt Double focal
= ixt Double local
=Eid ixt Double local
B [k ix Double local
£ s ixt Double focal
] [ensar ixt Double focal
EENE ixt Double focal| ¥
Cotnmard History 22X

| -exer(F:20102014|ScllablChapter2 Bx2.4|5C5 x 2.4.14
-exec(F12010201#15cilablChapter? Ex2 #15C5 6x 2.4.C
- 16/07/2013 22:54:43 - ||

- 16/07/2013 22:57:29 - |
~exec(C:lunzipped\Principle of Communication Engineerit
— 16072013 75:02:25 -

- exec(CilunzippediPrincipls of Commurication Enineeri
xcos('C:\unzipped|Principle of Commurication Enginesri
+load( Curzipped |Priniple of Communication Enginesric
~exec('C:lunzipped\Principle of Communication Engineerit

§f -~ 17/07{2013 0842:53 — ||
1~ 17/07/2013 23:38:09 - |/
1 - 02j03{2013 07:25:34 - ||
1f - 03/09/2013 00:51:33 --
11 - 04/03/2013 00:01:31 -- |}
1/~ 04j05}2013 021 16:42 — ||
11 - 11/03/2013 04:40:58 -- |/ =
11~ 0211{2013 020535 — [} v
< | >

Figure 3.4: NNID Ex 3 6

3.7 NNID Ex 3 7

//Chapter 3:Network noise and intermodulation

distortion
//example 3.7

//given

page no 83

NF=8//noise figure in dB

B=2.1%10"3//b
Rs=50//sourse

Si_dB=NF-134+10ogl10(B)//available input power in dBm
Si_W=(10"(Si_dB/10))/10°3//available input power in

Watts

andwidth
resistance

Ei=sqrt (Si_W*4*Rs) //minimum detectable signal

mprintf (’the minimum detectable

31

signal is %f uV’,
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2B 400 % &2 2« ®0

Flle Browser zax Wariable Browser 2%
B |Fidpcpendweipraiichapier 2, w|[ & || the minimum detectabls signal iz 0.328600 w¥ Name Dimension | Type iskilty

| B Fr 1xt Double local| A

gﬂm > =2 e et Double Tocal]
chapter 2 A B s 1xt Double local
5. ] [P _ant 1xt Double local
B3| Result_of_Chapter_2_Fx2_1.jpg ] [N_ant. Ixl Double local
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- 16/07/2013 22:57:29 - |

~exec(C:lunzipped\Principle of Communication Engineerit

— 16072013 7502:28 - |{

- exec(CilunzippediPrincipls of Commurication Enineeri

xcos('C:\unzipped|Principle of Commurication Enginesri

+load( Curzipped |Priniple of Communication Enginesric

~exec('C:lunzipped\Principle of Communication Engineerit

— 17072013 0B 2153 - |

B
v

Figure 3.5: NNID Ex 3 7

round (Ei*1e7%*1000) /10000)

Scilab code Exa 3.8 NNID Ex 3 8

clc

//Chapter 3:Network noise and intermodulation
distortion

//example 3.8 page no 83

//given

NF=4//noise figure in dB

B=3%10"3//bandwidth

Rs=50//sourse resistance

k=1.38%x10"-23//Boltzmmans constant

T=290//tempreture

//For si of —125dBm the value of Ei is 0.245uV will
produce a 10dB output to noise ratio. now
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Chapter 2 Ex2_3.pg == i 1xt Double Tocal
Chapter_z_Exz_4.pg Bk ixt Double) focal
Chapter_2_Fx2_S.ipg £ linsar Tl Double Iocal
Chapter 2 Ex2_6.pg £ [ensar 1xt Double focal
Chapter 2 Ex2 7.jpg == 0G0 Lxt Double local| ¥
Chapter_z_Exz_8.1pg >
Chapter_z_Ex2_9.pg Command Histary: 2 2 %
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R oo £x 2 10see -exec(F12010201#15cilablChapter? Ex2 #15C5 6x 2.4.C
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s 11~ 16/07/2013 22:57:29 - [
it ~exec(C:lunzipped\Principle of Communication Engineerit
554 Ex 2 130 11~ 16/07/2013 7302:25
SSA_Ex 2 14.sce ~exec( Cilunzipped\Principle of Communication Endineerii
554 Ex 7 208 -xcos('C: \unzippediPrinciple of Communication Enginesrit
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SSA Ex 2 bsce i i);j;g?z\n‘;naz‘ggidz\?anw}j of Communication Engineeri
S54_Ex_2 G.ce = 2
e tisinde 1~ 17/07/2013 23:38:09 - |/
L 1 - 02j03{2013 07:25:34 - ||
554 Ex 2 Tste L 1]~ 13j09/2013 00:51,33 - []
554 Ex 2 Bisce 1/~ 04jnsjz013 00131 - []
-
L 1/~ 04j05}2013 021 16:42 — ||
(R 11~ 110942013 04140356 — If =
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[ Case sensiive [ Regular expressian ‘ L i ) e

Figure 3.6: NNID Ex 3 8

consider the performance of this receiver when it
is connected to an antenna with a noise figure
of 20dB
N_ant=20//antenna noise figure
N_Fr=4//receiver noise figure
F_ant=10"(N_ant/10) //antenna noise factor
Fr=10"(N_Fr/10) //receiver noise factor
S_N=10//output signal to noise ratio
Si_W=(S_N)*(F_ant+Fr-1)*k*xT*B//available input power
in Watts
Ei=sqrt (Si_W#4%Rs) //minimum detectable signal
mprintf (’the minimum detectable signal is %f uV’,
round (Ei*1e6%100) /100)

Scilab code Exa 3.9 NNID Ex 3 9
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clc

//Chapter 3:Network noise and intermodulation
distortion

//example 3.8 page no 84

//given

NF=4//noise figure in dB

B=3%10"3//bandwidth

Rs=50//sourse resistance

k=1.38%x10"-23//Boltzmmans constant

T=290//tempreture

NFa=20//antenna noise figure

NFr=10//receiver mnoise figure

Fa=10"(NFa/10) //antenna noise factor

Fr=10"(NFr/10) //receiver mnoise factor

S_N=10//output signal to noise ratio

Si_W=(S_N)*(Fa+Fr-1) *k*TxB//available input power in

Watts
Ei=sqrt (Si_W*4*Rs) //minimum detectable signal
mprintf (’the minimum detectable signal is %f uV’,
round (Ei*x1e6%10)/10)

Scilab code Exa 3.10 NNID Ex 3 10

clc

//Chapter 3:Design of low noise networks
//example 3.10 page no 86

//given

ensqr=8x10"-16//noise voltage
insqr=9%10"-25//rms noise current
Rs=10%10"4//sourse resistance
k=1.37%x10"-23//Boltzmmans constant
T=290//tempreture
F=(ensqr+(insqr*Rs~2))/(4xkxT*Rs) //amplifier noise

34



N =

© 00 J O UL W

Fle Edt Control Applcations 7

2B 400 % &2 2« ®0

File Browser zax

[E |Fiidipk pendrivelpratiichapter | v[ &

he minimum detectakle signal is 1.600000 wW

B3| Result_of_Chapter_2_Fx2_1.jpg

Hame
chapter 2 A
.

Wariable Browser Tax
Name Dimension | Type visiity
B nFr 1 Double local| &
£ (58 ixt Double local|
e s ixt Double local
] [F _ant ixt Double local
£ [W_ant ix Double local
5w ixt Double focal
£ ston ixt Double local|
B [Fr ixt Double local
B [Fa ix Double local
B [ ixt Double focal
= ixt Double local
=Eid ixt Double local
B [k ix Double local
£ s ixt Double focal
] [ensar ixt Double focal
EENE ixt Double focal| ¥
Cotnmard History 22X

{f == 16/07/2013 22:54:43 - ||
il

11~ 16/07/2013 23:02:28 -- |{
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~exec(C:lunzipped\Principle of Communication Engineerit

exec(Cilunzipped|Principle of Commurication Enginesii
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factor

disp(F, "the amplifier

Figure 3.7: NNID Ex 3 9

noise factor

1s

)

Scilab code Exa 3.11 NNID Ex 3 11

clc

//Chapter 3:Network mnoise and intermodulation

distortion

//example 3.11 page no 88

//given

ensqr=8x10"-16//noise voltage
insqr=9%10"-25//rms noise current

Rs=sqrt (ensqr/insqr) //sourse resistance

k=1.38%10"-23//Boltzmmans constant
T=290//tempreture
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Figure 3.8: NNID Ex 3 10

F=(ensqr+insqr*Rs " 2+4*k*T*Rs) /(4*k*T*Rs) //amplifier
noise factor

NF=10%*1ogl0(F)//noise figure

mprintf (’the minimum minimum noise figure
round (NF*10) /10)

is %t dB7,

Scilab code Exa 3.12 NNID Ex 3 12

clc

//Chapter 3:Network noise and intermodulation
distortion

//example 3.12 page no 89

//given

ensqr=8x10"-16//noise voltage

insqr=9*10"-25//rms noise current

Rs=9.42%10"3//sourse resistance
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Figure 3.9: NNID Ex 3 11

T=290//tempreture
N=ensqr+insqr*Rs " 2+4xkxT*Rs//total noise

disp (N, "the total
disp(’If the sourse

noise 1is

)
disp ( 'N=ensqr=8%10"—16")

noise is )
resistance

zero ,the total

Scilab code Exa 3.13 NNID Ex 3 13

clc

//Chapter 3:Network noise and intermodulation
distortion
//example 3.13 page no 96

//given

PI=20//intercept point in dBm
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Figure 3.10: NNID Ex 3 12

Pi=0//input signal power dBm

PIMR=-2%PI//intermodulation distortion ratio (by the
rules of logaritham as values are already given
in dBm)

mprintf ('the intermodulation distortion ratio is %d
dB’,PIMR)

Scilab code Exa 3.14 NNID Ex 3 14

clc

//Chapter 3:Network noise and intermodulation
distortion

//example 3.14 page no 97

//given

PI=20//intercept point in dBm

Nf=-123//noise floor in dBm
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Figure 3.11: NNID Ex 3 13

DR=2/3x(PI-Nf)//dynamic range (by the rules of
logarithms as value are already given in dBm)
mprintf (’the dynamic range is %f dB’,DR)
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Figure 3.12: NNID Ex 3 14
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Chapter 4

Frequency Selective Network
and Transformers

Scilab code Exa 4.1 FSNT Ex 4 1

clc

//Chapter 4:Frequency selective networks and
transformers

//example 4.1 page no 108

//given

R=50//load resistance in ohm
B=100//bandwidth in KHz

Cf=5//filter center frequency in MHz
L=R/(2*%pix*10"5) //inductance in micro henry
C=((L)*(2x%pi*Cf*10"6) "2) "-1//capacitance

mprintf ('the inductance is %f uH \n the capacitance

is %f pF ’,L*1e6,C*x1el12)

Scilab code Exa 4.2 FSNT Ex 4 2
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Figure 4.1: FSNT Ex 4 1

clc

//Chapter 4:Frequency selective networks and
transformers

//example 4.2

//given

//Forty decibles corresponds to a voltage ratio of

100:1 therefore since A(jwo)=1
Ajwo=0.01
n=5//no. of harmonics
Q=n/(Ajwo*(n~2-1))//quality point

mprintf (’the minimum circuit Q is =Qmin = %f ’,Q)

Scilab code Exa 4.3 FSNT Ex 4 3

clc

42



N O U W

© o

10
11
12

File Edit Control Applications 2

ZE|édD0|E|8|8|X|2 @

File Browser 2 x
[Erolcpphapterst, | & || the minimum cizcuit O is =omin = 20.833333
= -
Name

Verisbe Brows 2 ax
Name Dimension Type Visbity
Q 1 Double| local
n 1] Double| Tocal
A | Doube| Tocal
c x| Double| Tocal
I | Doube| Tocal
[cF x| Double| local
E | Doubi| ocal
R ] Double| local

‘Gommand History 2 ax
— 13/03/2013 11: 16:41 — ~

i = 13/03/2013 10:26:12 ~
]~ 13/09/2013 08: 19:26
—~ 12/09/2013 225815 ~
~ 12/09/2013 20:44:00
~ 12/03/2013 19:5403 ~
t-a=40

b=50

Lath
o =~ 12/03/20 13 20:44:00 -
—12/09/2013 22:58:15 ~
— 13/09/2013 08: 19:26 —
—~ 13/09/2013 10:26:12 ~
~13/09/2013 11: 16:41 ~
— 13/09/2013 15:59:43 —
~ 13/08/2013 17:10:49
— 13/03/2013 19:44:12
— 13/09/2013 21:25:41 ~
— 13/09/2013 21:34:51 ~
— 13/09/2013 2212014 ~
— 14/08/2013 01:35:43

Figure 4.2: FSNT Ex 4 2

//Chapter 4:Frequency selective networks and

transformers
//example 4.3 page no 115
//given
L=10%10"-6//inductance
C=10%10"-12//capacitance

wo=(sqrt (L*C))"-1//resonant frequency (ignoring the

finite resistance)
Q=100
rs=wo*L/Q//series resistance
Rp=(wo*L)"2/rs//parallel resistance
QL=50%10"3/(wox*L) //loaded Q
mprintf ("the loaded Q is %f ’,QL)

Scilab code Exa 4.4 FSNT Ex 4 4
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Figure 4.3: FSNT Ex 4 3

clc

//Chapter 4:Frequency selective networks and
transformers

//example 4.4 page no 121

//given

L1=25%10"-6//primary inductance

L2=400%10"-6//secondary inductane

n=(sqrt(L1/L2))//equivalent turns ratio

CT=(8+(2/n"2))*1le-12//total primary capacitance

RL=25%10"3//load resistance reflected to the primary

wo=(sqrt (L1*CT)) "-1//resonant frequency

Q=RL/(wox*L1)//quality point

mprintf ('the resonant frequency is %3.2e rad/s \n Q
= %t ,wo,Q)

Scilab code Exa 4.6 FSNT Ex 4 6

44



N =

© 0 N D U W

10

12
13
14

File Edit Control Applications 2

FIEEYEGIREILIEI L)
Flerowser

T Verabie Browser 2 x
Ex¥fnal copy\chapter 4 e e e ke s R Name Dimension  Type Visbity
2 B R ] Double| local
N =2 x| Double| Tocal
Ed\aptﬁr4 Hiz ] Double Tocal
> B e Doubk Tocal
exdLsce o Sl Double Tocal
exa2.sce = e bl Tocal
ex e H s ouble loca
exddsce & o oube| ocal
exassce B ouble loca
ex46sce Hn ouble| foca
exa7sce = ouble, =
B Sl Double o
Hl e Double Tocal
& e el Double =]
=3 e Double Tocal
Hr 5l Double =]
‘Gommand Hstary zax
—13/09/2013 11 16141 - ~
~ 13/08/2013 10:26:12 =
/2013 03: 19125 — ||
9/2013 22158115
9/20 13 20:44:00 -
/2013 19:54:03 -
a=40
b=s0
Latb
ol = 12/03/2013 20:44:00 ~
~ 12/09/2013 22:58:15 ~
— 13/09/2013 08: 19:26 ~
~ 13/09/2013 10:
/- 13/09/2013 11:16:41
—~ 13/09/2013 155943 ~
~ 13/09/2013 17:10:49 ~
— 13/09/2013 19:44:12
—~ 13/09/2013 21:25:41 ~
¥ | —~ 13/09/2013 21:34:51
—~ 13/09/2013 22:20i14 ~
[(] Case sensitve [ ] Reguiar expressen St 5

8:41AM

Y 9aan3

Figure 4.4: FSNT Ex 4 4

clc

//Chapter 4:Frequency selective networks and
transformers

//example 4.6 paga no 130

//given

Rs=10//source resistance

L=0.2%10"-6//inductor

£=20%10"6//given frequency

XL=(2*%pixf*L) //inductive reactance

Rp=50//input impedance

Xs=sqrt (Rp*Rs-Rs"2) //series reactance

Xcs=5.1//series capacitive reactance

CS=(2xYpi*f*xXcs)~-1//series capacitance

Xp=(Rs"2+Xs"2)/Xs//equivalent parallel reactance

mprintf ("the value of series reactance is j%f ohm \n

the value equivalent parallel reactance is j%f
ohm ’,Xs,Xp)
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Figure 4.5: FSNT Ex 4 6

Scilab code Exa 4.7 FSNT Ex 4 7

clc

//Chapter 4:Frequency selective mnetworks and
transformers

//example 4.7 page no 132

//given

Rs=50//series resistance

Rp=100//parallel resistance

Xp=sqrt (Rs*Rp~2/(Rp-Rs)) //equivalent parallel
reactance

disp (Xp, 'the equivalent parallel reactance in ohm

)

1s
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Figure 4.6: FSNT Ex 4 7
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High Frequency Amplifiers and
Automatic Gain Control

Scilab code Exa 5.1 HFAAGC Ex 5 1

clc

//Chapter 5:High Frequency Amplifiers and Automatic
Gain Control

//example 5.1 page no 147

//given

B=100

fT=3%10"8//transistor frequency

Cu=4%10"-12//output capacitance common baxe
configuration

Ic=10%10"-3//collector direct current

rpi=0.026*B/Ic//base emitter resistance

gm=40*Ic//transconductance

wT=0.4/(2%x%pi*3%x10°8) //gain bandwidth product

Cpi=wT-Cu//base emitter capacitance

mprintf ("the base emitter resistance is %d ohm \n
the transconductance is %f S \n the base emitter
capacitance is %3.2e pF’,rpi,gm,Cpi)
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Figure 5.1: HFAAGC Ex 5 1

Scilab code Exa 5.2 HFAAGC Ex 5 2

clc

//Chapter 5:High Frequency Amplifiers and Automatic
Gain Control

//example 5.2 page no 148

//given

wT=3*%10"8//gain bandwidth product

w=10*10"6//given frequency

Ai=wT/w//short circuit current gain

mprintf (’the short circuit current gain is %d ’,Ai)
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Figure 5.2: HFAAGC Ex 5 2

Scilab code Exa 5.3 HFAAGC Ex 5 3

clc

//Chapter 5:High Frequency Amplifiers and Automatic

Gain Control
//example 5.3 page no 153

//given
gmn=2%10"-3//transconductance

Cgs=5*10"-12//equivalent Miller’

S

input capacitance

Cgd=1%10"-12//equivalent Miller s output capacitance

Cds=1%x10"-12
rd=13%10"3
R=5%10"3//source resistance

RL=(6%10"3*13*%10"3) /(6%10°3+13*x10°3) //total load

resistance
Av=-gm*RL//voltage gain
R_L=RL*rd/(RL+rd)
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Figure 5.3: HFAAGC Ex 5 3

CT=Cgs+Cgd*(1+gm*R_L) //total capacitance

Co=Cds+(Cgd*(1+gm*R_L)/(gm*R_L)) //output capacitance

wl=(R*CT)"-1//pole due to input circuit

w2=(RL*Co) "-1//pole due to output circuit

mprintf (’the voltage gain is %f \n the total
capacitance is %3.2e pF \n the output capacitance
is %3.2e pF \n the pole due to input circuit is
%3.2e rad/s \n the pole due to output circuit is
%3.2e rad/s ' ,Av,CT,Co,wl,w2)

Scilab code Exa 5.4 HFAAGC Ex 5 4

clc

//Chapter 5:High Frequency Amplifiers and Automatic
Gain Control

//example 5.4 page no 155
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Figure 5.4: HFAAGC Ex 5 4

//given
gm=2%10"-3//transconductance

Cgs=5%10"-12//equivalent Miller ’s input capacitance

Cgd=10"-12//equivalent Miller s output capacitance

Cds=10"-12

R=5%x10"3

R_L=4.1%10"3

wz=2%10"9

CT=Cgs+Cgd*(1+gm*R_L) //total capacitance

Co=Cds+(Cgd*(1+gm*R_L)/(gm*R_L)) //output capacitance

wl=(R*CT)"-1//pole due to input circuit

w2=(R_L*Co)"-1//pole due to output circuit

mprintf ("the transfer function is found to be
located at %3.2e¢ rad/s \n the pole due to input
circuit is %3.2e¢ rad/s \n the pole due to output
circuit is %3.2e rad/s ’,wz,wl,w2)
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Scilab code Exa 5.5 HFAAGC Ex 5 5

clc

//Chapter 5:High Frequency Amplifiers and Automatic
Gain Control

//example 5.5 page no 157

//given

gmn=0.4//transconductance

rpi=260

Re=237//emitter resistance

RL=600//load resistance

Rs=500//source resistance

Vi=1//input voltage (asumme Vi=1)

R=rpi*Rs/(rpi+Rs)

Vo=-gm*RL*Re/(Re+Rs) //output voltage

Cgs=960%10"-12//equivalent Miller s input
capacitance

Ci=206*10"-12//input capacitance

CT=Cgs+Ci//total capacitance

Co=4%10"-12//output capacitance

wl=(R*CT)"-1//pole due to input circuit

w2=(RL*Co) ~-1//pole due to output circuit

disp(’The high—frequency performance is determined
by the input circuit The upper —3dB frequency of
this amplifier is equal to wl’)

mprintf ('the upper 3dB frequency is %3.2e rad/s
)

)

,wil

Scilab code Exa 5.6 HFAAGC Ex 5 6
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Figure 5.5: HFAAGC Ex 5 5

clc

//Chapter 5:High Frequency Amplifiers and Automatic
Gain Control

//example 5.5 page no 159

//given

s=poly(0,”s"”)

Vo=-(0.4-5%4%x10"-12) * (966%10"3)

Vth=s"2%(79.6%10"-18) +s*(190.2%10"-9) +1

disp(Vo/Vth, 'the transfer function is )

wz=10"11//transfer function zero

wl=-5.5%x10"6//pole due to input circuit

w2=-2.41%10"9//pole due to output circuit

mprintf ("the transfer function zero is found to be
located at %3.2e¢ rad/s \n the pole due to input
circuit is %3.2e¢ rad/s \n the pole due to output
circuit is %3.2e rad/s ’,wz,wl,w2)
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Figure 5.6: HFAAGC Ex 5 6

Scilab code Exa 5.7 HFAAGC Ex 5 7

clc

//Chapter 5:High Frequency Amplifiers and Automatic
Gain Control

//example 5.7 page no 162

//given

gn=0.4//transconductance

RL=600//load resistance

Rs=500//source resistance

Avec=gm*RL//midband emitter to collector
gain

CM=(1-Avec)*10~-12//miller capacitance

C_M=CM/Avec//collector to ground miller

Ri=gm~-1

Av=Avec*(Ri/Rs) //midfrequency voltage gain

Co=(4+1)*10"-12//output capacitance

voltage

capacitance
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Figure 5.7: HFAAGC Ex 5 7

CT=(206+CM)*10"-12//toatl capacitance

R=(500"-1+300"-1+260"-1) " -1

wl=(R*CT)"-1//pole due to input circuit)

w2=(RL*Co) "-1//pole due to output circuit

mprintf ("the mid frequency voltage gain %f \n the
pole due to input circuit is %3.2e rad/s \n the
pole due to output circuit is %3.2e rad/s ’,Av,wl
,W2)

Scilab code Exa 5.8 HFAAGC Ex 5 8

clc

//Chapter 5:High Frequency Amplifiers and Automatic
Gain Control

//example 5.8 page no 166

//given
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Figure 5.8: HFAAGC Ex 5 8

Rs=500//source resistance

rpi=260

gm=0.4//transconductance

RL=600//load resistance

cpi=206%10"-12

wp=(Rs+rpi+(1+gm*rpi)*RL) /(rpi*cpi*(Rs+RL))//pole at

the lower frequency

wz=(1l+gmxrpi) /(rpi*cpi)//pole at the zero frequency

mprintf ('the pole at the lower frequency is %3.2e
rad/s \n the pole pole at the zero frequency is
%3.2e rad/s ’,wp,wz)

Scilab code Exa 5.10 HFAAGC Ex 5 10

clc
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Figure 5.9: HFAAGC Ex 5 10

//Chapter 5:High Frequency Amplifiers and Automatic
Gain Control

//example 5.10 page no 178

//given

fp=10%10"6//upper corner frequency

n=2//no. of stages

fl=fp*sqrt(2°(1/n)-1)//overall bandwidth

disp(’since each stage has a gain of 20dB, the
overall low—frequency gain is 40dB )

mprintf ('the overall bandwidth is %f MHz’ ,f1x1e-6)

Scilab code Exa 5.11 HFAAGC Ex 5 11
clc

//Chapter 5:High Frequency Amplifiers and Automatic
Gain Control
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2 2 X Varisble Browser 2 ax
Name Dimension  Type. Visbity

the ni voltage gain is —77.2 B s | poom ocal &
the total bandwidth is 4.17e+008 rad/s B 1] Double, local
the capacitance across source resistance is 5.53e-010 F e | Double| local
> B e | Double, ocal
i lE] x| Double, ocal
H x| Double, ocal
Hicm oubie| focal
B lom ouble| focal
£ lAvec ouble| local
Hio ouble| focal
exalsce = oubie| local
e | Double, ocal
B e x| Double, ocal
== 1 | Double, ocal
2= 2 x| Double, ocal
i 1| Double, ocal

HRrr ] Double, ocal| v

‘Command History. 2 ax

— 13/03/2013 11: 16:41 — ~

~ 1309/2013 10:26:12 ~
9/2013 06:16:26 ~
9/2013 22:58:15 ~
/2013 20:4:00 ~
/2013 19:54:03 -

Lath
o =~ 12/03/20 13 20:44:00 -

- 12/09/2013 22:58:15 —
- 13f09/2013 08: 19:26 —
- 13/09/2013 10:
/1340912013 11: 16041 —
- 13f09/2013 15:5%:43 —
—13/09/2013 17:10:49 —
~13/05/2013 19044512 -
~ 13/09/2013 212541 ~
Lv | ~ 13/09/2013 21:34:51

- 13f09/2013 22:20:14
[]Case sensitve (] Reguiar expresion SabELEa m

849 AM

<O g3

Figure 5.10: HFAAGC Ex 5 11

//example 5.11 page no 181

//given

rpi=237

CM=1166%10"-12//miller capacitance

Co=4%10"-12//equivalent miller capacitance reflected

at output side

Rs=500//source resistance

RL=600//load resistance

Cs=rpi*CM/Rs//capacitance across source resistance

B=(RL*Co)"-1//total bandwidth

disp(’the midfrequency voltage gain is —77.2"7)

mprintf (’the total bandwidth is %3.2e rad/s \n the
capacitance across source resistance is %3.2e¢ F’,
B,Cs)

Scilab code Exa 5.12 HFAAGC Ex 5 12
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|[e:¥inal copy \chapter 4\ Name Dimenson Type visbilty
= The closed loop gain has been reduced by 20d8 (a factor of 10) so the banw B & = Doube| ocal &
N idth increased proportionally tHes x| Double| local
chapter 4 the closed-loop bandwidth is 1.00e+007 rad/s 2= 1E x| Double| local
> . He e Double Tocal
exdLsce & v ] Double local
exa2.sce e e Double Tocal
ex e 3 ouble foca
exddisce B oudle| ocal
exassce Hem ouble| foca
exd6isce £ TAvec ouble| ocal
exa7sce He ouble local
B Sl Doubie focal
& e e Double Tocal
B e Sl Double focal
& e e Double Tocal
2= ] Double Tocal
B ] Doubie Tocal| v
‘Gommand Hstary zax
—13/09/2013 11 16141 - ~
i = 13/03/2013 10:26:12 ~
]~ 13/09/2013 08: 19:6 ]|
—~ 12/09/2013 225815 ~
~ 12/09/2013 20:44:00
|~ 12/09/2013 19:54:03 -
a=d
b=50
Latb
ol = 12/03/2013 20:44:00 ~
— 12/09/2013 22:58:15
13/09/2013 081 19:26 ~
13/09/2013 11: 16:41
—~ 13/09/2013 155943 ~
~ 13/09/2013 17:10:49 ~
— 13/09/2013 19:44:12
—~ 13/09/2013 21:25:41 ~
[ ¥ ] 130972033 213451 -
—~ 13/09/2013 22:20i14 ~
[(] Case sensitve [ ] Reguiar expressen ek -

849 AM

> 9203

Figure 5.11: HFAAGC Ex 5 12

—_

clc

//Chapter 5:High Frequency Amplifiers and Automatic
Gain Control

//example 5.12

//given

B=10"7//amplifier bandwidth

Bf=10%B//closed loop bandwidth

disp(’The closed loop gain has been reduced by 20dB
(a factor of 10) so the banwidth increased
proportionally ”)

8 mprintf (’the closed—loop bandwidth is %3.2e¢ rad/s’,B

)

[\

N O U W

Scilab code Exa 5.13 HFAAGC Ex 5 13

1 clc
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//Chapter 5:High Frequency amplifiers and automatic
gain control

//Example 5.13 page no 184

//Example on emitter feedback

disp(’The parallel combination of the two base
biasing resistors is 2.66k ohm resistor. The
parallel combination of this resistor and the 260
ohm emitter resistance is 237ohm i.e.rpi=237ohm’
)

gn=0.4//transconductance

rpi=237//base emitter resistance

RL=600//load resistance (values of resistance are
taken from the figure)

Rs=500//source resistance

Av=gm*RL*rpi/(rpi+Rs)//Voltage gain

B=0.84%10"6//Bandwidth (The value of Bandwidth is
taken from the Graph firure 5.51)

GB=Avx*B//Gain bandwidth product

mprintf ('The gain bandwidth product is %3.2e Hz ’,GB
)

Scilab code Exa 5.14 HFAAGC Ex 5 14

clc

//Chapter 5:High Frequency amplifiers and automatic
gain control

//Example 5.14 page no 189

//Example on voltage to current feedback

gm=0.4//transconductance

RL=600//load resistance

Rs=500//source resistance (refer figure 5.54)

disp (’Av=—gm=RL/(1+4 gf*RL+gm*RLx*(Rs/RF)) ") // Voltage

gain
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2 7 X Veristie Browser 2 x
Name Dimension Type Visibility
The parallel combination of the two base biasing resistors is 2.66k ohm re B e o =
sistor. The paralle combination of this resistor and the 260chm emitt ] Bf el Double] locall
er resistance is 237ohm i.e.rpi=237ohm G S 1x1 Double| local
The gain banawidch product is 6.482007 Hz & il Doublel local
s o P Ix1 Double| locall
B e 1t Double] locall
H o ouble bca
= ouble oca
e outle oca
= ouble oca
exd7sce O [avec ouble oca
5= 1E Dl Double| local
== 1 1t Double] locall
B Re el Double| locall
e | Double focal
B w2 11 Double| locall
B w1 1x1] Double| local| v
Commend Hstary 2%
—13/05/2013 1 1ora1 5
~ 13/09/2013 10:26:12
9/20 13 03:19:25 — /]
9/20 13 225815 —
9/20 13 20:4:00 —
9/2013 19:54:03
=
b=50
ey
wff = 12/09/2013 20:44:00
- 12/09/2013 22:58:15 —
- 13f09/2013 08: 19:26 —
- 13/09/2013 10:
/1340912013 11: 16041 —
- 13f09/2013 15:5%:43 —
—13/09/2013 17:10:49 —
~13/05/2013 19044512 -
~ 13/09/2013 212541 ~
Lv | ~ 13/09/2013 21:34:51
- 13f09/2013 22:20:14
[]Case sensitve (] Reguiar expresion SabELEa m

850 AM

<O g3

Figure 5.12: HFAAGC Ex 5 13

9 disp(’'GB=AvxB’)

10 disp(’'The gain bandwidth product varies from a low
of 59.5%x10°6 Hz for a gain of unity 265.1%x10°6 Hz
for a closed loop gain of 17.9 ’)//(refer figure
5.55)

Scilab code Exa 5.15 HFAAGC Ex 5 15

1 clc
//Chapter 5:High Frequency amplifiers and automatic

gain control

3 //Example 5.15 page no 193

4 disp(’Gain bandwidth product of a common base
amplifier with lossless feedback 7)

5 //All the Bandwidth values are taken by graph

6 m1=0//i.e. for no turns ratio
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File Edit Control Applications 7
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final copy \chapter 5\ v &
= Av=-gm*RL/ (1+gf*RL+gm*RL* (Rs/RF) )}

Name

E chapter

s
s
B e s

e @ o\ gl

Figure 5.13: HFAAGC Ex 5 14

, S17PM
9/14/2013

Avi=1//for mno turns ratio voltage gain is approx

unity
B1=79.4%10°6//bandwidth
GB1=Av1*B1//Gain bandwidth product
m2=4//i.e. for turns ratio is 4
Av2=m2/2//voltage gain
B2=11.22%10"6//bandwidth
GB2=Av2*B2//Gain bandwidth product
m3=6//i.e. for turns ratio is 6
Av3=m3/2//voltage gain
B3=4.67%10"6//bandwidth
GB3=Av3*B3//Gain bandwidth product
m4=10//i.e. for turns ratio is 10
Av4=m4/2//voltage gain
B4=1.6%10"6//bandwidth
GB4=Av4*B4//Gain bandwidth product
m5=20//i.e. for turns ratio is 20
Avb=m5/2//voltage gain
B5=4.22%10"5//bandwidth
GB5=Av5*B5//Gain bandwidth product
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= i idth product of a common bast
;EV“E’“ The Gain Bandwidth product in Hz
& GB1 = 7.34e4007
GB2 = 2.24e+007
GB3 = 1.408+007

GB& = 8.002+006
GBS = 4.22e+006

-

e amplifier with lossless

fecdnncE 1 Douid local
e Doubk focal
] Doubk Tocal
e Doubk focal
] Doub focal
e Doubk Tocal
out ol

out ocal

out ocal

out ocal

Sl Doub focal
e Doubk Tocal
Sl Doub focal
e Doub Tocal
] Doubk Tocal
] Doubk Tocal

zax

—~ 12/09/2013 225815 ~

~ 12/09/2013 20:44:00
|~ 12/09/2013 19:5403 ~
t-a=40

b=50

Lath

o =~ 12/03/20 13 20:44:00 -
—12/09/2013 22:58:15 ~
— 13/09/2013 08: 19:26 —
—~ 13/09/2013 10:26:12 ~
[~ 13/09/2013 11: 16:41
— 13/09/2013 15:59:43 —
~ 13/08/2013 17:10:49
— 13/03/2013 19:44:12
— 13/09/2013 21:25:41 ~
— 13/09/2013 21:34:51 ~
— 13/09/2013 2212014 ~
— 14/08/2013 01:35:43

851AM

Y 9aa3

Figure 5.14: HFAAGC Ex 5 15

disp (’The Gain Bandwidth product
mprintf ('GBl = %3.2e \n GB2 = %3.2e¢ \n GB3 = %3.2¢ \

n GB4 = %3.2¢ \n GB5 =
GB5)

%3.2¢

in Hz’)

’,GB1,GB2,GB3,GB4,

Scilab code Exa 5.18 HFAAGC Ex

clc

5 18

//Chapter 5:High Frequency Amplifiers and Automatic

Gain Control
//example 5.18
//given
Vr=1//reference voltage
Vc=0.5
Vo=Vr-Vc//output voltage
Vi=Vo/Vc~2//input voltage
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E = =% & vo 1x1 Double| local| A
=13 et Double] locall
chapter 4 B v 1x1] Double| local
s & [ees et Double]| locall
ex 4 Lsce == EH Dl Double| locall
ex4.2.sce & [avs 1t Double] locall
et s o oc
et £ e ocl
exd.Sisce 2 D ouble| ocal
exdgisce = I ouble| ocal
it it o oc
683 Dl Double| local
B3 1t Double] locall
s | Doube oaal
& P T —
G2 11 Double| locall
B2 1x1] Double| local| v
Conmend stry 2 x
T Tl - 5
[x] :
[]Case sensitve [ ] Reguiar expression Bhribre iy -

AM
9/14/20

Figure 5.15: HFAAGC Ex 5 18

mprintf ("the dc voltage as function of input voltage
is %d V’,vi)
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Chapter 6

Hybrid and Transmission Line
Transforms

Scilab code Exa 6.2 HTLT Ex 6 2

clc

//Chapter 6:Three winding transformer
//example 6.2 page no 221

//given

k=1

R=50//resistor

R1=Rx*k

R2=R

R3=100

R4=R1/(1+k)

N=sqrt (R1/(2*R3))//turns ratio

mprintf ('the turns ratio %f \n R4=%d ’,N,R4)
disp(’the output voltage Eo= —I3.RL = E1/2")
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HFBIXD EIEIEIEX)
Fie Brawser 22 x Variste Browser 2ax
Ex\fnal copy\chapter 61 v | the vturns: ratio:0.500000 Name Dimension  Type Visiiity

= Ra=25 . i Double| local
N the output voltage Eo= -I3.RL = E1/2 ) Double| Tocal
B crepter & Sl Double Tocal
& s e Double Tocal
iex 6.Lsce | Doube| Tocal
ex6.2.5ce e Double Tocal
5l Double =]
Command Hstary zax
— TR LT - 7

—~ 13/03/2013 17: 1049

| v — 13/09/2013 17: 10:49

— 13/09/2013 19:44:12
[(] Case sensitve [ ] Regular expresson  fosf013 2025041 v

Figure 6.1: HTLT Ex 6 2
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Chapter 7

Oscillators

Scilab code Exa 7.1 Oscillators Ex 7 1

clc

//Chapter 7:Conditions for Oscillation

//example 7.1 page no 247

//given

B=100//current gain

£=20%10"6//oscillator frequency

VI=26%10"-3

Ic=1%x10"-3//dc bias current

ri=VT/Ic//common base inout resistance

gm=ri~-1//transconductance

GH=3//In oscillator design the loop gain is usually
selected to be about 3,which allow for some error
in the approximation so that (C1+C2)/C1=3

C2=(2*%pi*f*8)"-1//second capacitor

Ci=C2/2//first capacitor

Req=ri*((C1+C2)/C1)"2//equivalent resistor

L=(((2*%pi*f) "2) *((C1*C2)/(C1+C2)))"-1//inductor

mprintf ("the value of second capacitor is %f pF \n
the value of first capacitor is %f pF \n the
value of equivalent resistor is %d ohm \n the
value of indicator is %f uH’,C2*1e12,Cl1*1el12,Req,
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e of second capacitor is 994.718394 pF Name Dimension Type Visibiity

e of first capacitor is 497.359187 pF Rea ] Dou focal
e of equivalent resistor is 23¢ omm B et e Double focal
e of indicator is 0.190986 uf 'Eﬁ ] Doubk| Tocal
[ e x| Doubl local
i ] Doub focal
= e Doubk Tocal
& o out ol
B e out ocal
& ocal
i =
85 =
£ s Sl Doub focal
ms e Doubk Tocal
a4 Sl Doub focal
Bt e Doub Tocal
Ava ] Doubk Tocal
m* ] Doubk Tocal
‘Gommand Hstary zax

— 13/03/2013 11: 16:41 —
~ 13/09/2013 10:26:12 ~

J— 13/09/20 13 08:19:25 — /]
- 12f09/2013 22:58:15 —
- 12/09/2013 20:44:00

| - 12/03/20 13 19:54:03 ~
am0

b
ey

wff = 12/09/2013 20:44:00

— 12/09/2013 22:58:15 —
- 13f09/2013 08: 19:26 —
~ 13/09/20 13 10:26:12

/—13/09/2013 11: 16:41 —
- 13f09/2013 15:5%:43 —
—13/09/2013 17:10:49 —
~13/05/2013 19044512 -

—13f09/2013 21:25:41 —

v ] ~ 13/09/2013 21:34:51

Case sensitive Reguiar expression - 13f09/2013 22:20:14
= = o — 14/09/2013 01:35:43 —

854 AM

> 903

Figure 7.1: Oscillators Ex 7 1

Lx1e6)

Scilab code Exa 7.2 Oscillators Ex 7 2

clc

//Chapter 7:Conditions for Oscillation

//example 7.2 page no 251

//given

B=100

f=5%10"6//oscillator frequency

L=10%10"-6//inductor

X=(L*(2*%pixf)~2)"-1//Taking X=C1’'«C2/(C1'+C2)

r=3.14//series resistance of inductor

C1=200%10"-12//first capacitor (asumming values of
capacitors)

C2=200%10"-12//second capacitor
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2 2 X Verishle Brow 2 ax
citance is 1.01e-010 pF Nam Dimension Tyoe visbilty
e is 7.99e+005 ohm H |t ] Doub local
3.13e-008 & =3 ] Doub local
=1 ] Doub Tocal
o ] Doub local
o ] Doub local
H Req ] Doub local
Hlct out foca
H ez out =
Hlen out al
o out foca
= out local
H vo ] Doub local
H e ] Doub local
H ] Doub local
£ (o5 ] Doub Tocal
85 ] Doub local
Avs ] Doub Tocal
‘Gommand History 2ax

— 13/03/2013 11: 16:41 —
~ 13/09/2013 10:26:12 ~

]~ 13/09/2013 08: 19:6 ]|
—~ 12/09/2013 225815 ~
~ 12/09/2013 20:44:00

|~ 12/09/2013 19:5403 ~
t-a=40

b=50

ey
wff = 12/09/2013 20:44:00
— 12/09/2013 22:58:15 —

- 13f09/2013 08: 19:26 —
~ 13/09/20 13 10:26:12
/—13/09/2013 11: 16:41 —
- 13f09/2013 15:5%:43 —
—13/09/2013 17:10:49 —
~13/05/2013 19044512 -
—13f09/2013 21:25:41 —

v ] ~ 13/09/2013 21:34:51
- 13f09/2013 22:20:14

[]Case sensitve (] Reguiar expresion SabELEa

855 AM

> 903

Figure 7.2: Oscillators Ex 7 2

Y=(1+B) /(((2*%pixf) ~2) *C1%C2)

Z=L/C1

rpi=(Y-Z)*r"-1//resistance

gm=rpi~-1//transconductance

I=gm/40//bias current

mprintf ('the equivalent capacitance is %3.2e pF \n
the resistance value is %3.2e ohm \n the bias
current is %3.2e A’,X,rpi,I)

Scilab code Exa 7.3 Oscillators Ex 7 3

clc
//Chapter 7:Conditions for Oscillation
//example 7.3

//given
rpi=1000
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2B 400 % &2 2« ®0

Flle Browser zax Wariable Browser 2%
B |Fidpkpendweipraiichapier 2, w|[ & || the capaciter value iz 199.000000 .F Name Dimension  Type iskilty
| hFr 1xt Double local| A
Lgm > S et Double Tocal]
chapter 2 A~ sh 1xt Double focal
3. F_ant 1xt Double Tocal
B3| Result_of_chapter 2. H_ant Ixl Double local
Sw Txt Dotz Tocal
Ex2_11.pg stony 1xt Double focal|
E42_12.jpg Fr 1xt Double Tocal
Ex2_13.pg Fa ixt Double) focal
[ Txt Dotz Tocal
WFa 1xt Double focal
1xt Double Tocal
ixt Double) focal
insy Txt Dotz Tocal
ensar 1xt Double focal
1xt Double focal| ¥
Command Histary: 2ax

| -exer(F:20102014|ScllablChapter2 Bx2.4|5C5 x 2.4.14
-exec(F12010201#15cilablChapter? Ex2 #15C5 6x 2.4.C
1]+ 16/07/2013 22:54:43 - |

- 16/07/2013 22:57:29 - |

~exec(C:lunzipped\Principle of Communication Engineerit

§i ~ 16/07/2013 Z302:28
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xcos('C:\unzipped|Principle of Commurication Enginesri
+load( Curzipped |Priniple of Communication Enginesric
~exec('C:lunzipped\Principle of Communication Engineerit

- 17/07/2013 064253 — ||

- 17/07/2013 25:38:09 - |,

s

it
- 03/09/2013 00:51:33
- 04/09/2013 00:01:31
4
1

- 04{09/2013 02:16:42 -
- 11{015]2013 04140156 -
- 02{11/2013 02:05:35 -~

I
i
i
i
i
i
i

Figure 7.3: Oscillators Ex 7 3

C1=200%10"-12
r=3.14//series resistance
C_1=C1/(1+(xr/rpi)) //capacitance

mprintf ('the capacitor value is %f pF’,round(C_1*1
el2))

Scilab code Exa 7.4 Oscillators Ex 7 4

clc

//Chapter 7:Conditions for Oscillation
//example 7.4 page no 255

//given

gm=6%10"-3

r=4

£f=10"6

71



10
11

N O O W N
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N Dimension Type visbilty
e N B lom ] Doube| logal| &
the minimum permissible reactance is 25.819889 ohm Hlct e Double local
©the mamimum series capacitance 1s 6164044441 pF BT ] Doubk Tocal
> H ] Doub focal
B ] Doub focal
& e Doubk Tocal
B x out ol
£ Rea out ocal
e out al
e = =
[ e out =
o Sl Doub focal
= e Doubk Tocal
Vo Sl Doub focal
e e Doub Tocal
i ] Doubk Tocal
G85 ] Doubk Tocal

—~ 12/09/2013 225815 ~
~ 12/09/2013 20:44:00
|~ 12/09/2013 19:5403 ~
t-a=40

b=50
+5

wff = 12/09/2013 20:44:00
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Figure 7.4: Oscillators Ex 7 4

disp (’Assume (wxCm) —1=X")

X=sqrt(r/gm) //minimum permissible reactance

Cm=(2*%pi*f*X)"-1//maximum series capacitance

mprintf (’the minimum permissible reactance is %f ohm
\n the maximum series capacitance is %f pF’,X,Cm
x1el2)

Scilab code Exa 7.5 Oscillators Ex 7 5

clc

//Chapter 7:Conditions for Oscillation
//example 7.5 page no 265

//given

Co=3.2//shunt capacitance

C1=0.008

k=Co/Cl1l//ratio
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the series resonant frequency is

=

1.001250 MHz

Name Dimension  Type visbilty
s ] Doube| local
Hie ] Doubl| local
2213 ] Doube| Tocal
& [em ] Doubl| Tocal
et ] Doube| local
T ] Doubl| local
Hi ouble foca
B ouble| focal
T ouble foca
I ouble| foca
H Rea ouble local
Hc: ] Doube| local
] Doubl| local
] Doube| local
] Double| Tocal
T ] Double| local
o ] Doube| Tocall v
‘Gommand History 2ax

a1
— 13/09/2013 15:59:43 —
~ 13/08/2013 17:10:49
— 13/03/2013 19:44:12
— 13/09/2013 21:25:41 ~
— 13/09/2013 21:34:51 ~
— 13/09/2013 2212014 ~
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Figure 7.5: Oscillators Ex 7 5

fa=10"6//crystai s antiresonant frequency

fs=1+(2xk)"-1//series
mprintf ("the series

)

resonant frequency

resonant frequency

is

%t MHz’ ,fs

Scilab code Exa 7.6 Oscillators Ex 7 6

clc

//Chapter 7:Conditions for
//example 7.6 page no 265

//given

f=5.7x10"6//given frequency
Xs=4654//shunt reactance for shunt capacitacne of 6

pF
r=25//series

resistance
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Sellab Console

2 2 X Varisble Browser

s
exdlsce
exa2.sce
exddsce
exddsce
ex4ssce
exa6isce
exalsce

€1 is much smaller than the
3 XL=1.3%10"6

the crystal @ is 53184

-

shunt

s0 the

Name Dimension  Type vistilty
B xe1 w1 Doube local| o
’;;ﬁ x| ouble local
i 1| Double Tocal
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Figure 7.6: Oscillators Ex 7 6

Q1=Xs/r//equivalent to crystal Q for easily

expressing
C1=21%10"-15
XC1=(C1*2x%pix*f)~"-1//capacitive reactance

disp(’Cl is much smaller than the shunt capacitance

so the

inductive reactance
Q=XCi1/r//crystal Q
mprintf ('the crystal Q is %d ’,Q)

is XL=1.3%x10"6

)
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Scilab code Exa 7.7 Oscillators Ex 7 7

clc

//chapter 7:Crystal
//Example 7.7 page no 266

//given

Oscillator

f=20*%10"6//given frequency
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Figure 7.7: Oscillators Ex 7 7

//1f the crystal load capacitnace is specified to be
32pF, then the series combination of Cl and C2
must be 32pF. this could be satisfied by using 64
pF capacitors for both Cl and C2.

gn=1.5%¥10"-3//transconductance

C1=64%10"-12

C2=64%10"-12

ri=gm/((2*x%pi*f) "2%C1*C2) //series resistance of the
crystal

mprintf ('The series resistnce is approximately %f
ohm ’,r1)

disp(’In order for oscillations to occur, the loop
gain must still be greater than 17)

G=gmx* ((2*%pi*f*C1)"-1)"2/r1//loop gain

disp (G, "loop gain is )
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Scilab code Exa 7.8 Oscillators Ex 7 8

clc

//Chapter 7:Conditions for Oscillation

//example 7.8 page no 270

//given

fa=5.7x10"6//parallel antiresonant frequency

C1=21%x10"-15

Co=37.1%x10"-12//here 32pF is parallel with 5.1pF so
they get added

CL=22%10"-12

f_a=fax((1+C1/(2%(Co+CL)))/(1+C1/(2xCo0))) //new
parallel antiresonant frequency

r1=25

Rp=r1*(1+((r1*2x%pixf_a*x(Co+CL)) " -1)"2)//equivalent
parallel resistance

mprintf ("the new parallel antiresonant frequency is
%f MHz \n the equivalent parallel resistance is
%t Kohm’,f_ax*le-6,Rp*le-3)

Scilab code Exa 7.9 Oscillators Ex 7 9

clc

//Chapter 7:Conditions for Oscillation

//example 7.9 page no 284

//given

rd=50%x10"3

gm=5%10"-3//transconductance

f=16%x10"6//frequency of oscillation

Rs=15

XC1=1%10"3//capacitive reactance of first capacitor

XC2=Rs/(gm*XC1) //capacitive reactance of second
capacitor
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Figure 7.8: Oscillators Ex 7 8

Cl=(2*%pi*f*XC1)~-1//value of first capacitor

C2=(2*%pi*f*XC2)"-1//value of second capacitor

mprintf ("the value of first capacitor is %3.2e¢ pF\n
the value of second capacitor is %3.2e pF\n ’,C1,
Cc2)

disp (’This value of Cl may be so small that the
transistor output capacitance has a effect.
therefore it is desirable to incease Cl.If C1 is
increased by a factor of 10,so that XC1=100,then
C2 must also be increased )

XC_2=Rs/(gm*100) //new value of reactance

XL=100+XC_2//inductive reactance

L=XL/(2*%pixf)//value of inductor

mprintf (’the value of inductor is %3.2e H’,L)

Scilab code Exa 7.11 Oscillators Ex 7 11
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Figure 7.9: Oscillators Ex 7 9

clc

//Chapter 7:Oscillators

//Example 7.11 page no 292

disp(’In order to convert the input waveform from
87.5MHz to 10.7MHz the local oscillator would
need to be 76.8MHz(low side injection) or 98.2MHz
(high side injection).To convert the input
waveform from 108.0MHz the local oscilltor would
need to be 97.3MHz (low side injection) or 118.7
MHz (high side injection) 7)

L=0.05%10"-6//choosing value of indicator

£1=76.8%10"6//starting frequency

£2=97.3%10"6//ending frequency

C1=((1/(2*x%pix*f1))~2)/L//Capacitor value for
starting frequency

C2=((1/(2x%pi*f2))~2)/L//Capacitor value for ending
frequency

mprintf ('The value of C is varies batween %3.2e F to
%3.2e F 7,C1,C2)
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Chapter 8

Phase Locked Loops

Scilab code Exa 8.1 PLL Ex 8 1

clc
//Chapter 8:Linear model
//example 8.1 page no 314

//given

of phase locked loop

fo=1%x10"6//output frequency
fr=25%10"3//reference frequency

N=fo/fr
Kd=2//phase detector gain
Ko=100//VCO gain factor

factor

thetao=(2x100*2x%pi) //output phase

s=poly(0,”7s”)

thetar=s+(2*x100*2*%pi)/N/

Tf=thetao/thetar

disp(Tf, "the closed loop

Kv=Kd*Ko/N//bandwidth

mprintf ("the synthesizer
)

/input phase
transfer function is )

bandwidth will be %d Hz’,Kv
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Figure 8.1: PLL Ex 8 1

Scilab code Exa 8.2 PLL Ex 8 2

clc

//Chapter 8:Linear model of phase locked loop

//example 8.2 page no 316

//given

zeta=0.707//damping ratio for butterworth filter

Kv=10*%pi//bandwidth

wL=Kv*(2*xzeta) 2//low pass filter bandwidth

wn=sqrt (Kv*wL) //bandwidth of closed loop system

tr=2.2/wn//rise time

mprintf (’low pass filter bandwidth is %f rad/s \n
bandwidth of closed loop system is %f rad/s \n
the system rise time is %3.2e s’,wL,wn,tr)
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Figure 8.2: PLL Ex 8 2

Scilab code Exa 8.4 PLL Ex 8 4

clc

//Chapter 8:Linear model of phase locked loop
//example 8.6 page no 349

//given

//The VCO is designed to oscillate at 100kHz
R1=10.8x%10"3

R2=10.8%10"3

C=1%x10"-9

N=2//order of filter
fmin=(R2*(C+32*%10°-12))"-1//minimum frequency
fmax=fmin+(R1*(C+32%10°-12)) " -1//maximum frequency
VDD=9//regulated power supply
Kvco=(2*%pi*(fmax-fmin))/(VDD-2)
Kv=Kvco*(VDD/%pi) /N

zeta=0.707//damping ratio for butterworth filter
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Figure 8.3: PLL Ex 8 4

wL=Kv*(2*xzeta)"2//low pass filter bandwidth

wn=sqrt (Kv*wL) //bandwidth of closed loop system

mprintf ("low pass filter bandwidth is %3.2e rad/s \n
bandwidth of closed loop system is %3.2e rad/s’,

wL,wn)

thetao=(10.6%¥10"9) //output phase

s=poly(0,”s”)

thetar=s"2+s*2.3%x1074+2.66x10°8//input phase

Tf=thetao/thetar

disp(Tf, 'the closed loop transfer function is 7)
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Chapter 9

Phase Locked Loop Analysis

Scilab code Exa 9.1 PLLA Ex 9 1

clc

//chapter 9: Stability Analysis

//Example 9.1 page no 357

//given

Kv=50//DC gain

wL=100//corner frequency

disp(’The system crossover frequecny is
approximately 50 rad/s’)

PhaseMargin=90-(atan (50/wL)*180/%pi) //phase margin
of system

disp(’At this frequency the phase shift of the open
loop transfer function is —112.57)

disp (PhaseMargin, 'The phase margin is )

Scilab code Exa 9.2 PLLA Ex 9 2

clc
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Figure 9.1: PLLA Ex 9 1

//chapter 9: Stability Analysis

//Example 9.2 page no 357

//given

Kv=50//DC gain

wL=10//corner frequency

disp(’The system crossover frequecny is
approximately 22 rad/s’)

PhaseMargin=90-(atan (22/wL) *180/%pi) //phase margin
of system

disp (PhaseMargin, 'The phase margin is )

Scilab code Exa 9.3 PLLA Ex 9 3
clc

close
//chapter 9: Stability Analysis
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Figure 9.2: PLLA Ex 9 2

//Example 9.3 page no 361
//given
clear
wL=258
s=poly(0,’s’)
h=syslin(’c’,(100/(s*x(s/wL+1)"2 )))
clf () ;bode(h,1,1000);
disp(’The open loop gain and the phase plots are
given .It is seen that the crossover frequency is
15Hz ,and the phase margin is 50degree’)
disp(’We know that the overshoot can be increased by
decreasing the phase margin.In fact ,in this case
selecting wL=233 rad/s corresponding to phase
margin of 43.5degree gives an overshoot of 20
persent ')
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Scilab code Exa 9.4 PLLA Ex 9 4

clc

close

//chapter 9: Stability Analysis
//Example 9.4 page no 363
//given

clear

N=2

Kv=0.83%10"3//DC gain
B=1250//closed loop bandwidth
wn=1.27%10"3

wL=wn"2/Kv//corner frequency
s=poly(0,’s’)
h=syslin(’c’,(1/((s"2/wn"2)+0.9%s/wn+1)))
clf () ;bode(h,1,1000);

Scilab code Exa 9.5 PLLA Ex 9 5

clc

close

//chapter 9: Stability Analysis
//Example 9.5 page no 368
//given

clear

Ka=(2.2e3) "2

wz=(2%%pi) /(2.2/sqrt ((2.2e3)"2))
s=poly (0, 's’)
h=syslin(’c’,(1000*%(s/(wz+1))/(s"2/Ka +(s/wz) +1)))
clf () ;bode(h,1,1000);
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Scilab code Exa 9.6 PLLA Ex 9 6

clc

//Chapter 9:Stability Analysis

//example 8.6 page no 373

//given

zeta=0.8//damping ratio

B=10"3//closed loop bandwidth

X=sqrt (1+2*xzeta"2+sqrt (2+4*zeta"2+4xzeta"~4))

Ka=(B/X)"2//loop gain

wn=sqrt (Ka)//

wz=wn/(2*zeta) //the system zero

mprintf (’the closed loop gain is %3.2e¢ (rad/s) 2 \n
wn = %f rad/s \n the system has zero at %d rad/s’
,Ka,wn,wz)

Scilab code Exa 9.7 PLLA Ex 9 7

clc

//Chapter 9:Phase locked loop Analysis

//Example 9.7 page no 376

a=28//taking alpha as a

Ka=0.21%10"6

GF=20%*1lo0gl10(a)"~1/2

disp (GF, "The value of gain is )

disp(’so we must determine where the uncompensated
frequency response is —14.5dB )

Wc=a"(1/4)*Ka~(1/2)

disp(’The 28:1 lead ratio will increase the
crossover frequency by a factor 2.3 The factor
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zero is placed at )
Wz=Wc/sqrt(a)//systems zero
Wp=a*Wz//systems pole

Deskiop ~ + [

%:11PM
9/14/2013

mprintf ("The crossover frequency is %3.2e rad/s \n
The zero is placed at %d rad/s \n The pole

placed at %d rad/s ’,Wc,Wz,Wp)

1s

Scilab code Exa 9.9 PLLA Ex 9 9

clc
//Chapter 9:Phase locked loop Analysis
//Example 9.9 page no 380

disp(’since the phase margin without time delay

50 degree, a 10 degree phase lag can be
introduced by the time delay at the crossover

frequecy . That is ,’)
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File Edit Control Applications 7

|2e x| e e
Fie Brawser 22 x Variste Browser 2 ax
B [E:Vindl copychapter 7\ o & Name Dmenson  Type visbiity
- The value of gain is B e P Doubk| ocal
N e ) Double| Tocal
chepter 7, 14.47158 B we x| Double| Tocal
& e Double Tocal
B ex 7,150 s0 we mast ine where the zesponse is -14.5d3 =03 2] Doublel =]
ex7.115ee o n e Double Tocal
ex7asce B x el Doubk local
ex7.3sce H e R Double =
e Tne 28:1 lead ratio will increase the crossover frequency by a factor 2.3 bel 1 Soubie =
ex7.5.5ce The factor zero is placed at 0 A Tt oca
ex76.sce [The crossover freguency is 1.0524003 rad/s wz | Double =
ex7.7.sce Tne zero 1is placed at 199 rad/s Hka | Double Tocal
7B Tne pole is placed at §577 rad/s
ex7a.ce e
& ex7_tipg
& ex 711400
Blex 7200
:1 10k Commendtistary 2nx
- b iz SR I ~
3 ex7_6.p0 1
@ ex 77,00
1@ ex78.00
Blex 7m0
e 0.sce
[(] Case sensitve [ ] Reguiar expressen 5

Figure 9.7: PLLA Ex 9 7

Wc=1000//crossover frequency
thetaT=-0.174

T=thetaT/Wc//time delay

mprintf ('The time delay is %3.2e¢ ’,T)
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ZE|&D 8= x|s @

File Browser

C E:\final copy\chapter 7\ v| &

27 x

since the phase margin without time delay is 50 degree, a 10 degree phase
lag can be introduced by the time delay at the crossover fregquecy.Tha
tis,

[The time delay is -1.74e-00%

-

[[]Case sensitve [ ] Regular expresson

Variste Browser 2ax
Name Dienson ~ Type visbiity

id i Double| tocal

fhetaT o Double Tocal

Sl Double Toca

e Double Tocal

] Double Tocal

e Double Tocal

] Double ocal

| Double Tocal

o Double Tocal

Sl Double Toca

et e Double Tocal

/A Tist] ol

e Double Tocal

| Double =]

Command Hstary. zax

H— 12/09/2013 19:54:03 — [] ~

ia=
b=50

1 — 12/09/2013 20:44:00
1~ 120920 13 22:58:15
f — 13/09/2013 08: 19:26
I — 13/08/2013 10:26:12
1~ 13/09/2013 11: 16:41
Jf = 13/09/2013 15:59:43
-~ 1303/2013 17:10:48
f — 13/03/2013 19:44:12
1 —13/09/2013 21:25:41
1~ 13/03]20 13 21:34:51
f — 13/09/2013 22:20:14
- — 1409/2013 01:35:43
1{~ 1409/20 13 08:38:55
f = 14/09/2013 15:04:17
1 — 1403/2013 15:44:02
1~ 14/03/2013 15:57:45

1 — 14/09/2013 18:23:20 v

Figure 9.8: PLLA Ex 99
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Chapter 10

Frequency Synthesizers

Scilab code Exa 10.3 FS Ex 10 3

clc

//Chapter 10:Frequency Synthesizers
//Example 10.3 page no 416
fr=1%10"6//reference frequency
f=100%10"6//given frequency
fi=1%10"6//increment in frequency
Dmin=frxf/fi

mprintf ('The value of Dmin is %d Hz’,Dmin)

Scilab code Exa 10.4 FS Ex 10 4

clc

//Chapter 10:Frequency Synthesizers
//Example 10.4 page no 417
fo=185.6%10"6//required output frequency
fr=31.25%10"3//reference frequency

P=64
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Fie " Scish Console 2 2 X Veriabie Browser 2ax
:final copy\chapter 4, | & |[ e velue of tmin 12 100000000 &2 Name Dimenson  Type Visiiity

i r~ == & pmin 1| Double| local| A
Eme R 1| Double focal
chapter Mo 1| Doube Tocal
> M erl Double Tocal
exdLsce E iid /A Tist] local
exa2.sce ] kveo el Doubl| local
exdsce [& oD ouble oca
4disce fmax ouble| focal
exassce & n ouble foca
o e T ——
exa7sce Bt ouble local
H i ] Doubie focal
= e Double Tocal
= 5l Double focal
= ] Double Tocal
H ] Double Tocal

£ Tthetao ] Doubie Tocal| v

[]Case sensitve. [] Reguiar expression

, %06AM

Y 9aa

Figure 10.1: FS Ex 10 3

7 disp(’To begin with the hopping bin channel spacing
requirement of at least 20KHz,a 2MHz crystal is
connected to the MC14512—2 with the reference
address inputs(pins 4,5,6) connected such that
the crystal is divided by 64(RA2=0,RA1=0,RA0=1)
This gives a reference frequency of 31.25KHz; and
the maximum number of hops is 5.2MHz/31.25KHz
=166.4hops FOr 185.6MHZ the values of N and A are
found as follows: ")

8 N=(fo/fr)/P//finding N for A=0

9 disp(’For this value of N,find A by )

10 A=(fo/fr) -92x*P

11 mprintf('N =% \n A = %d ’,N,A)

Scilab code Exa 10.5 FS Ex 10 5
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2 2 X Varisble Browser 2 ax

|[e:¥inal copy \chapter 4\ Name Dimenson Type visbilty
= To begin with the hopping bin channel spacing requirement of at least 20KH = e oca|
N 2,2 2MHz crystal is connected to the MC14512-2 with the refevence add ] Double, local
chapter 4 ress inputs(pins 4,5,6) connected such that the crystal is divided by x| Double| ocal
5 64 (RA2=0,RA1=0, RAO=1) This gives a reference frequency of 31.25KHz; x| Doub ocal
: :;:: and the maximum number of hops is 5.2MHz/31.25KHz=166.4hops FOr 185.6 b Double] local
MHZ the values of N and A are found as follows: il Dotbe| ocd
ex 43.sce N/A] Tiist]| local
e | Doube ocal
ex5xe For this value of N,find & by il o] i
ex46sce =02 il o =
exa7sce =51 e Double ocal
-] | Double] local
e Double Tocal
Sl Double focal
H o e Double Tocal
2= ] Double Tocal
H iz ] Doubie Tocal| v
‘Gommand Hstary zax
—13/09/2013 11 16141 - ~
~ff = 13/09/2013 10:26:12 ~
]~ 13/08/2013 08: 19:25 — ]|
~ 12/09/2013 22:58:15
—~ 12/09/2013 20:44:00
|~ 12/09/2013 19:54:03 -
a=d
b=50
Latb
+ff = 12/08/2013 20:400 ~
— 12/09/2013 22:58:15
13/09/201308: 19:25 —
13/09/2013 11: 16:41
~13/09/2015 15:59:43
~ 13/09/2013 17:10:48 ~
— 13/09/2013 19:44:12
~ 13/09/2013 21:25:41
1 v ] —~ 13/09/2013 21:34:51
Case senstive [ Regular expression —~ 13/09/2013 22:20:14
o e — 19/09/201301:35:43 v

907 AM

> 9203

Figure 10.2: FS Ex 10 4

clc

//Chapter 10:Frequency Synthesizers

//Example 10.5 page no 426

fr=100%10"3//reference frequency

f=10%10"6//given frequency

fi=1%10"3//increment in frequency

fo=fr*xf/fi//required VCO operating frequency

mprintf ('The value of VCO operating frequency is %3
.2e Hz’,fo)

Scilab code Exa 10.7 FS Ex 10 7

clc

//Chapter 10:Frequency Synthesizers
//Example 10.7 page no 429

N=4
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I Sellab Console 2 2 X Variable Browser 2 ax
The value of VCO operating frequency is 1.00e+009 Hz Name Dowvenson | e visity
E = 1] Double| local|
1] Double, ocal
chapter 4 | Double, ocal
5 x| Doubk local
exdlsce | Double, local
exa2.sce x| Double, local
exddsce /al ikt local
exddsce el Double, focal
ex4ssce 1| Double, local
exa6isce | Double, jocal
exalsce x| Double, local
| Double, ocal
x| Double, ocal
| Double, ocal
H fn x| Double, ocal
= 1| Double, ocal
H lzeta ] Double, ocal| v
‘Command History. 2 ax

[]Case sensitve. [] Reguiar expression

1
— 13/09/2013 15:59:43 —
~ 13/08/2013 17:10:49
— 13/03/2013 19:44:12
— 13/09/2013 21:25:41 ~
— 13/09/2013 21:34:51 ~
— 13/09/2013 2212014 ~
— 14/03/2013 01:35:43

— 13/09/2013 11: 16:41

i = 13/03/2013 10:26:12 ~
]~ 13/09/2013 08: 19:6 ]|

—~ 12/09/2013 225815 ~

~ 12/09/2013 20:44:00

|~ 12/09/2013 19:5403 ~

t-a=40

b=50

ath

ol = 12/03/2013 20:44:00 ~

~ 12/09/2013 22:58:15 ~

1
303 1325 -

5:41

Figure 10.3: FS Ex 10 5

M=1.8//count

fr=100%10"3//reference frequency

fo=frx(N+M"-1) //output frequency

mprintf ("The value of output frequency
fo)

907 AM

<O g3

is %3.2e Hz’,

Scilab code Exa 10.8 FS Ex 10 8

clc

//Chapter 10:Frequency Synthesizers
//Example 10.8 page no 429

N=100

M=10//count

fr=10%10"3//reference frequency
fo=fr*x(N+M~-1) //output frequency
mprintf ('The value of output frequency
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%t Hz’,fo)



2 2 X Varisble Browser

The value of output frequency is

Name

Dimension  Type

‘Command History.

— 13/03/2013 11: 16:41 —
~ 13/09/2013 10:26:12 ~

]~ 13/09/2013 08: 18:26 /]

— 12/09/2013 22:58:15 —
— 12/08/2013 20:44:00 ~

|~ 12/09/2013 19:5403 ~
t-a=40
b=50
ath
ol = 12/03/2013 20:44:00 ~

[]Case sensitve. [] Reguiar expression

—12/09/2013 22:58:15 ~
303 1325 -

5:41
— 13/09/2013 15:59:43 —
~ 13/08/2013 17:10:49
— 13/03/2013 19:44:12
— 13/09/2013 21:25:41 ~
— 13/09/2013 21:34:51 ~
— 13/09/2013 2212014 ~
— 14/08/2013 01:35:43

Figure 10.4: FS Ex 10 7

Scilab code Exa 10.11 FS Ex 10 11

//Chapter 10:Frequency Synthesizers
//Example 10.11 page no 446
disp(’A signal sideband power is —140dB/Hz )

oscillator

N=5%10"6//frequency of reference

M=5%10"3//count

No=-140+10*10ogl10 ((N/M)"2) //the output noise power
due to the reference

mprintf ("The single

N OO s W N

oscillator
sideband noise power at a
frequency offset of 0.5KHz is %d dB/Hz ’,No)




Fie Browser | scisbConsol 2 7 X Variable Browser ?ax

[EVralcoppvhapter . v| & || The value of oucput frequency is 1001000.000000 Hz Name R e Visbiity
e >

A i Doube| local| o
Lo F x| Double| local
£ chapter Dmin E Doubl| Tocal
Sl Doubie focal
x4 Lsce e Double Tocal
exdsce ] Double local
ex43sce [ i local
exd4sce Ko ] Double| local
ex45sce oD i Doube| local
exabisce fmax E Doubl| Tocal
ex47.sce fmin Sl Doube| local
e Double focal
Sl Double focal
e Double Tocal
el ouble focal
i Doube local

eta ol Double Tocal v

Command Hstory 2 ax

~ 13/09/2013 11: 16:41 ~

a
— 12/08/2013 20:44:00
12/09/20 13 22:58:15
13/09/201308: 19:26

[] Gase sensitive. [] Reguler expression

;
14/09/20 1301:35:43

Figure 10.5: FS Ex 10 8

Eile Edit Control Applications 2
ZE|XD TIPS X
Fie Browser 2ax Variabl Browssr 2 ax

Vil copy hapter 10 v ¢ Name Dimension  Type visbiity
r A signal sideband power is -140dB/Hz B v | x| Double|

[he single sideband noise Power at a frequency offset of 0.5KHz is -0 dB/Hz (22000 | el Doube| Tocal
B chapter 10 > Hh [ et Double] Tocal
4

Name

Command History. 2ax
- — 12/05/2013 22:58:15

12/09/20 13 20:44:00
12/09/2013 22:58:15
13/09/20 13 03: 18:25

13/09/2013 10:25012
1092015 11: 16e41
13/09/2013 15:59:43
1092013 17: 10:46
13092013 19:44:12
13/09/2013 2125091
13/09/2013 21:34:51
1370972013 22: 20614
[ 4 B0
14/09/2013 08:38:55
14/09/2013 15:04:17
[JCase sensitve. ] Repular expression P ;

Figure 10.6: FS Ex 10 11
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Chapter 11

Power Amplifiers

Scilab code Exa 11.1 PA Ex 11 1

clc

//Chapter 11:Power amplifiers

//example 11.1 page no 456

//given

Po=5//max power in watts

R1=50//load resistance in ohm

Vp=sqrt (2*5x50) //peak voltage across Rl

Vcc=24//supply voltage

Ip=Vp/R1l//peak current corresponding to Vp

Iq=Vcc/50//Q point current value

Pcc=Vccx*Iq//power supplied

Eff=(Po/Pcc)*100//efficiency

mprintf ( 'peak voltage across Rl is %f V \n the peak
current is %f A \n the power supplied is %f W \n
the efficiency is %f ’',Vp,Ip,Pcc,Eff)

disp(’the transistor that is selected must be able
to dissipate 11.52W in case the input power drops
to zero and the transistor Vce breakdown voltage
must be at least 48V(2xVcc) )
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I scten Consols 2 7 X Veristie Browser 2 x
E:\final copy \chapter 4\ v| & || pesk voltage across Rl is 22.360650 V Name Dimension  Type visbilty
- the peak current is 0.447214 A o e = e oca|
teme the power supplied is 11.520000 W B Pec | Double, local
chapter 4 the efficiency is 43.402778 ] ra x| Double| ocal
5 the transistor that is selected must be able to dissipate 11.52W in case © & o x| Double] ocal
cralas he input power drops to zero and the i vee voltage o e ] Doube local
exa2.sce I ouble] ocal
must be at least 48V(2xVee) o > Dol ocal
ex e & ouble| oc
4dsce = D) oudle| ocal
exassce =3 Ha ouble| ocal
abisce & ouble| ocal
ex4.7.sce ] [pmin ouble| local
Hi Sl Doubie focal
D e Double Tocal
B Sl Double focal
ire A ] loca
Kueo i Doube Tocal
VoD 1| Doube Tocal| v
‘Gommand Hstary zax
—13/09/2013 11 16141 - ~
~ 13/09/2015 10:26:12
/2013 03: 19125 — ||
9/2013 22:58:15
—~ 12/09/2013 20:44:00
|~ 12/09/2013 19:54:03 -
a=d
b=50
Latb
+ff = 12/08/2013 20:400 ~
— 12/09/2013 22:58:15
13/09/201308: 19:25 —
13/09/2013 11: 16:41
~13/09/2015 15:59:43
~ 13/09/2013 17:10:48 ~
— 13/09/2013 19:44:12
~ 13/09/2013 21:25:41
v ] ~ 13/09/2013 21:34:51
[] Case sensitive [ ] Reguiar expression = :Z;gggggﬁ:gﬂ = -

%12AM
9/14/2013

Figure 11.1: PA Ex 11 1

Scilab code Exa 11.2 PA Ex 11 2

clc

//Chapter 11:Power amplifiers

//example 11.2 page no 466

//given

Po=5//max power in watts

R1=50//load resistance in ohm

//asumme’1:1 truns ratio transformer coupled push
pull amplifier each supllying 2.5 watt’

disp(’since a push pull amplifier is used, each
class B amplifier will supply 2.5W")

Pomax=2.5

Vcc=sqrt (4*R1*Po) //supply voltage

Ptmax=Pomax*(4/%pi~2) //maximum power handling
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Dimenson Type visbilty
nce a push pull amplifier is used, each class B amplifier will supply 2. = e oca|
N 5w ] Double, local
depter s maximum power handling requriment of the tramsistor is 1 W x| Double] local
5 peak output current is 0.447214 A x| Double] local
axdLsce i = ] Double focal
exdsce B e Double Tocal
ex e = ouble oca
exddsce e ol ol
exassce | ouble ocal
ex46sce I Fe oubi| ol
exa7sce =10 ouble ol
e Sl Doubie focal
£ orin e Double Tocal
Hi Sl Double focal
H e Double Tocal
22 ] Double Tocal
(el @ Tiist| Tocall v
‘Gommand Hstary zax
—13/09/2013 11 16141 - ~
~ff = 13/09/2013 10:26:12 ~
]~ 13/08/2013 08: 19:25 — ]|
~ 12/09/2013 22:58:15
—~ 12/09/2013 20:44:00
|~ 12/09/2013 19:54:03 -
a=d
b=50
Latb
+ff = 12/08/2013 20:400 ~
— 12/09/2013 22:58:15
13/09/201308: 19:25 —
13/09/2013 11: 16:41
~13/09/2015 15:59:43
~ 13/09/2013 17:10:48 ~
— 13/09/2013 19:44:12
~ 13/09/2013 21:25:41
[ ¥ ] 130972033 213451 -
—~ 13/09/2013 22:20:14
[(] Case sensitve [ ] Reguiar expressen ek =

%12AM

<O g3

Figure 11.2: PA Ex 11 2

requriment of the transistor

12 I=sqrt((4*Pomax)/R1l)//peak output current

13 mprintf ( 'maximum power handling requriment of the
transistor is %d W \n peak output current is %f A
> ,Ptmax ,I)

Scilab code Exa 11.3 PA Ex 11 3

clc

//Chapter 11:Power amplifiers
//example 11.2 page no 474

//given

Po=5//max power in watts
R1=50//load resistance in ohm
f=1e6//operating frequency in hertz
Vcc=sqrt (2*R1%*Po)

0 O U = W N
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File 7

abal=1 1z

I scten Consols 2 ax
:final copy\chapter 4, v| & || =eauizea suppry voicage 1= 22.360620 v Dimenson  Type Visbilty
- max allowable power dissipation is 0.500000 W ] Double ocal &
N peak collector current is 1.404963 A ] Double] local
chapter - ] Doubie Tocal
> e Double focal
exdLsce ] Double focal
exa2.sce e Double Tocal
ex e ouble ol
4disce oudle| ocal
exassce ouble| ocal
46isce ouble| ocal
exa7sce ouble ocal
Sl Doubie focal
e Double Tocal
Sl Double focal
e Double Tocal
] Double Tocal
] Doubie Tocal| v
‘Gommand Hstary zax
—13/09/2013 11 16141 - ~
/2013 22
—~ 12/09/2013 20:44:00
|~ 12/09/2013 19:54:03 -
a=d
b=50
Latb
+ff = 12/08/2013 20:400 ~
— 12/09/2013 22:58:15
13/09/201308: 19:25 —
13/09/2013 11: 16:41
~13/09/2015 15:59:43
~ 13/09/2013 17:10:48 ~
— 13/09/2013 19:44:12
~ 13/09/2013 21:25:41
L] ~ 13/08/2013 213451
[(] Case sensitve [ ] Reguiar expressen ek 5

%13AM
9/14/2013

Figure 11.3: PA Ex 11 3

Ptmax=0.1*Po//allowable power dissipation

I_m=0.5

Im=(2*%pi*Vcc*I_m)/R1//peak collector current

mprintf ('required supply voltage is %f V \n max
allowable power dissipation is %f W \n peak
collector current is %f A’,Vcc,Ptmax,Im)

Scilab code Exa 11.4 PA Ex 11 4

clc

//Chapter 11:Power amplifiers
//example 11.4 page no 475

//given

Pt=4//max power dissipation in watt
Idmax=1.5//max drain current in amp
Vcc=48//supply voltage
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2 7 X Veristie Browser 2 x
Name Dimension Type Visibility
from figure 11.21 it is found that maximum possible conduction angle is =8 B e o =
Odegree without exceeding the maximum transistor dissipation ] [Tdmax et Double] locall
the output power is 18.181818 W HPr ] Doubke] Tocal
the load resistance is 63.360000 ohm ] PPoideal D Double]| locall
- & Ron ] Doubkel focal
B o 1t Double] locall
& [ ouble bca
Hm ouble oca
o P outle oca
£ Pomax ouble oca
exdnsce Her ok oca
B Pec Dl Double| local
e i Double| Tocal
== 1) Il Double| locall
e | Double focal
B o 1x1 Double| locall
R 1x1] Double| local| v
Commend Hstary 2%
—13/05/2013 1 1ora1 5
~ 13/09/2013 10:26:12
9/20 13 03:19:25 — /]
9/20 13 225815 —
9/20 13 20:4:00 —
9/2013 19:54:03
=
b=50
ey
wff = 12/09/2013 20:44:00
- 12/09/2013 22:58:15 —
- 13f09/2013 08: 19:26 —
- 13/09/2013 10:
/1340912013 11: 16041 —
- 13f09/2013 15:5%:43 —
—13/09/2013 17:10:49 —
~13/05/2013 19044512 -
~ 13/09/2013 212541 ~
Lv | ~ 13/09/2013 21:34:51
- 13f09/2013 22:20:14
[]Case sensitve (] Reguiar expresion SabELEa m

%14AM

Y 9aan3

Figure 11.4: PA Ex 11 4

P_t=(4*%pi*Pt)/(Vcc*xIdmax)//the normalised max
transistor dissipation

disp(’from figure 11.21 it is found that maximum
possible conduction angle is =80degree without
exceeding the maximum transistor dissipation ')

Po=Pt/0.22//output power

R1=Vcc~2/(2%Po) //load resistance

mprintf ("the output power is %f W \n the load
resistance is %f ohm ’,Po,R1l)

Scilab code Exa 11.5 PA Ex 11 5

clc
//Chapter 11:Power amplifiers
//example 11.5 page no 477

//given
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from the figure 11.23 it is seen that the amplitude of the fourth harmomic
has a maximum value for a conduction angle 2theta of approximately 6 et Double] locall
Odegree The output circuit would be tuned Go the foursh harmonic of & ] Doubke] Tocal
he input signal i Double| Tocal
Dl Double| locall
] x| Double] ocal
E ouble bca
g ouble oca
T outle oca
] ouble oca
exdnsce 5 ok oca
i Po Dl Double| local
== 1t Double] locall
P el Double| locall
& o | Double focal
== 11 Double| locall
[ Mo 1x1] Double| local| v
Commend Hstary 2%
—13/05/2013 1 1ora1 h
~ 13/09/2013 10:26:12
9/20 13 03:19:25 — /]
9/20 13 225815 —
9/20 13 20:4:00 —
9/2013 19:54:03
=
b=50
ey
wff = 12/09/2013 20:44:00
- 12/09/2013 22:58:15 —
- 13f09/2013 08: 19:26 —
- 13/09/2013 10:
/1340912013 11: 16041 —
- 13f09/2013 15:5%:43 —
—13/09/2013 17:10:49 —
~13/05/2013 19044512 -
~ 13/09/2013 212541 ~
Lv | ~ 13/09/2013 21:34:51
- 13f09/2013 22:20:14
[]Case sensitve (] Reguiar expresion SabELEa m

%13AM

Y 9aan3

Figure 11.5: PA Ex 11 5

5 disp(’from the figure 11.23 it is seen that the
amplitude of the fourth harmonic has a maximum
value for a conduction angle 2theta of
approximately 60degree The output circuit would
be tuned to the fourth harmonic of the input
signal )

Scilab code Exa 11.6 PA Ex 11 6

clc

//Chapter 11:Power amplifiers
//example 11.6 page no 479

//given

Po=20//power delivered in watt
R1=50//load resistance

Vcc=sqrt (%pi~2*R1*Po/8) //suppy volatage

N O O W N
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2 7 X Veristie Browser 2 x
o] @ || tne suppy volatage 1= ss.126074 v Name Dinensin  Type vibilty
the direct curzent in each tzansistor is 0.284705 A o =
the maximum voltage drop across each transistor will be 2Vee,or 70.2V the el Double] locall
load circuit would be tuned To resomant at the I ] Doubke] Tocal
of the input signal i Double| Tocal
Dl Double| locall
] x| Double] ocal
ouble bca
ouble oca
outle oca
ouble oca
exdnsce ok oca
Dl Double| local
1t Double] locall
el Double| locall
5 | Double focal
B vee 11 Double| locall
B vo 1x1 Double| local| v
Commend Hstory 2%
—13/05/2013 1 1ora1 5
~ 13/09/2013 10:26:12
9/20 13 03:19:25 — /]
9/20 13 225815 —
9/20 13 20:4:00 —
9/2013 19:54:03
=
b=50
ey
wff = 12/09/2013 20:44:00
- 12/09/2013 22:58:15 —
- 13f09/2013 08: 19:26 —
- 13/09/2013 10:
/1340912013 11: 16041 —
- 13f09/2013 15:5%:43 —
—13/09/2013 17:10:49 —
~13/05/2013 19044512 -
~ 13/09/2013 212541 ~
Lv | ~ 13/09/2013 21:34:51
- 13f09/2013 22:20:14
[]Case sensitve (] Reguiar expresion SabELEa m

%15AM
9/14/2013

Figure 11.6: PA Ex 11 6

Idc=4*Vcc/(R1lx%pi~2)//direct current in each
transistor

mprintf ("the suppy volatage is %f V \n the direct
current in each transistor is %f A’,Vcc, Idc)

disp(’the maximum voltage drop across each

transistor will be 2Vcc,or 70.2V the load circuit

would be tuned to resonant at the fundamental
frequency of the input signal’)

Scilab code Exa 11.7 PA Ex 11 7

clc
//Chapter 11:Power amplifiers
//example 11.7 page no 480

//given
Vg=8//get signal level for VMOS 2N6659
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2 2 X Varisble Browser 2 ax

Name Dimenson Type visbilty

The i sheet for the 2NG658 indicates that yhe on resisitance i B oiceal = e oca|
E s approximately 2 ohm for this drive level T Ron e Double focal
chapter 4 actual output power is 18.491124 W £t va x| Double| ocal
2 the Efficiency is 96.153246 £ m i Double focal
axdLsce -] 22 ] Double focal
exdsce = e Double Tocal
ex e = ouble oca
exddsce [ [ ouble, focal
exdsisce =3 ouble| ocal
exd6isce Ha ouble| ocal
exd7sce He ouble ocal
& v Sl Doubie focal
& e e Double Tocal
H R Sl Double focal
& = e Double Tocal
22 ) ] Double Tocal

HP ] Doubie Tocal| v

‘Gommand Hstary zax

—13/09/2013 11 16141 - ~

~ 13/09/2013 10:26:12 ~
9/2013 08: 18:26 /]

)

~ 12/09/2013 20:44:00

|~ 12/09/2013 19:5403 ~

t-a=40

b=50

ath

ol = 12/03/2013 20:44:00 ~

~ 12/09/2013 22:58:15 ~
3 08:19:26 -

541~
- 13f09/2013 15:5%:43 —
—13/09/2013 17:10:49 —
— 13/09/2013 1944012
[x] et
- 13f09/2013 22:20:14
[]Case sensitve. [] Reguiar expression pomn e S

%14AM

Y 9aan3

Figure 11.7: PA Ex 11 7

R1=50//load resistance in ohms(it should have been
given in the problem but its missing)

disp(’The specification sheet for the 2N6659
indicates that yhe on resisitance is
approximately 2 ohm for this drive level’)

Ron=2

Poideal=20

Po=Poideal*((R1/(R1+Ron))"2) //actual output power

Eff=R1x100/(R1+Ron) // Efficiency

mprintf (’actual output power is %f W \n the
Efficiency is %f ’',Po,Eff)
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Chapter 12

Modulators and Demodulators

Scilab code Exa 12.2 MD Ex 12 2

clc

//Chapter 12:Frequency mixers

//example 12.2 page no 504

//given

gm=14%10"-3//tranconductance

IDSS=40%10"-3

RL=50//load resistance

Vgs=0

Vp=2*IDSS/gm//pinch off voltage
gc=IDSS/(2%Vp)//conversion tranconductance
Av=gc*RL//voltage gain

mprintf ('the conversion voltage gain is %f ’,Av)

Scilab code Exa 12.4 MD Ex 12 4

clc
//Chapter 12:Frequency mixers
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File Edit Control Applications 7

ZE|édD0|E|8|8|X|2 @

Fie Brawser 22 x Variste Browser 2 ax
| B ewdopimsl | @ || vhe convession voltage gain is 0.275000 Name Dimenson  Type Visbiity
= > EH [a i Doubke| ol
N B oc x| Double| Tocal
chapter & H e ] Double =]
> = ] Double Tocal
!Ex 6.Lsce B R x| Doube| Tocal
ex6.2.5ce & s e Double Tocal
& lon ouble| local
i ouble oca
[ e ouble =
= ouble| local
=S out =
=213 Sl Double o
Hr e Doubk Tocal
=203 Sl Double =]
‘Gommand Hstary 2ax
— Tz 51T - S
—~ 13/09/2013 17:10:45 ~
— 13/09/2015 15:59:43
/-~ 13/09/2013 11: 16:41
—~ 13/03/2013 10:26:12 ~
~ 13/09/2013 08: 19:26
— 12/09/2013 22:58115
~ 12/09/20 13 20:44:00 ~
— 12/09/2013 19:54:03
ia=
b=
Lath
— 12/03/2013 20:4400 ~
~ 12/09/2013 22:58:15 ~
— 13/03/2013 081 19:25
—~ 13/03/2013 10:26:12 -
~ 13/09/2013 11:16:41 ~
— 13/09/2013 15:59:43
] ¥ i = 13/08/2013 17: 10:49
7] Casesenste. [ Reguer exresson Ereshlens g

Figure 12.1: MD Ex 12 2

//example 12.4

//given

f=1%10"3//maximum frequency of unknown signal
df=1//maximum error in signal
fs=f"2/df//sampling frequency

disp(fs, 'the required sampling frequency is’)
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File Edit Control Applications 7

ZE|X0 Bl=|x|s @
i Brawser 2ax Varisble Brawser 2 ax
E:inal copy\chapter 6 ] e Neme Dinenson  Type visiilty
= = the required sampling frequency is fs ST ocal|
Ed i Double Tocal
| chapter 5 1000000. x| Doube| oaal
& 1| Double Tocal
i ex 6. Lisce - ] Double focal
ex6.2sce 1| Double Tocal
Vos el Double] Tocal
1| Douk ol
oSS xi|  Double Tocal
1| Doubk Tocal
1| Double Tocal
1| Double Tocal
1| Double Tocal
el Double Tocal
1| Doudke Tocal
xi|  Double Tocal
| Doubke Tocal| ¥
Command History v ax
IO I3 LT ,,
~ 13/03/2013 17: 10:48
| v —~ 13/09/2013 17: 10:49
— 13/09/2013 194412
W Wt 5 “’nﬁ'gﬂzm e "

Figure 12.2: MD Ex 12 4
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