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

Exa Example (Solved example)

Eqn Equation (Particular equation of the above book)

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

For example, Exa 3.51 means solved example 3.51 of this book. Sec 2.3 means
a scilab code whose theory is explained in Section 2.3 of the book.
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Chapter 1

Introduction to Radio
Communication System

Scilab code Exa 1.3 IRCS Ex 1 3

1 clc

2 // Chapter 1 : I n t r o d u c t i o n to Radio Communication
3 // example 1 . 3 page no 3
4 // g i v en
5 disp( ’ The t r a n s f e r f u n c t i o n has no f i n i t e z e r o s ’ )
6 p=poly ([1 0.5 1],” s ”,” c ”)
7 x=roots(p)

8 disp( ’ The p o l e s ’ )
9 disp(x)

Scilab code Exa 1.4 IRCS Ex 1 4

1 clc

2 // Chapter 1 : I n t r o d u c t i o n to Radio Communication
Systems
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Figure 1.1: IRCS Ex 1 3

3 // example 1 . 4 page no 8
4 // g i v en
5 fIF =455*10^3 // i n t e rmed i a t e f r e qu en cy
6 fO =1.455*10^6 // o s c i l l a t o r f r e qu en cy
7 fIM=fIF+fO // image f r e qu en cy
8 mprintf( ’ the image f r e qu en cy i s %f MHz ’ ,fIM*1e-6)
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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

1 clc

2 // Chapter 2 : Smal l S i g n a l Amp l i f i e r s
3 // example 2 . 1 page no 17
4 // g i v en
5 B=100 // c u r r e n t ga in
6 Ic=10^-3 // c o l l e c t o r b i a s c u r r e n t
7 //kT/q=0.026 where as k=Boltzmanns c on s t an t T=

tempera tu re q=charge on an e l e c t r o n
8 rpi =(0.026*B)/Ic // base em i t t e r r e s i s t a n c e
9 mprintf( ’ the base em i t t e r r e s i s t a n c e i s %d ohm ’ ,rpi)

Scilab code Exa 2.2 SSA Ex 2 2

1 clc

2 // Chapter 2 : Smal l S i g n a l Amp l i f i e r s
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Figure 2.1: SSA Ex 2 1

Figure 2.2: SSA Ex 2 2
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Figure 2.3: SSA Ex 2 3

3 // example 2 . 2 page no 22
4 // g i v en
5 Ic=10^-3 // c o l l e c t o r b i a s c u r r e n t
6 B=100 // c u r r e n t ga in
7 RL =4*10^3 // l oad r e s i s t a n c e
8 Rs=50 // s ou r c e r e s i s t a n c e
9 gm=40*Ic // t r an s c onduc t an c e
10 rpi=B/gm // base em i t t e r r e s i s t a n c e
11 Av=(B*RL)/(rpi+Rs*(1+B))// v o l t a g e ga in
12 disp(Av, ’ the v o l t a g e ga in i s ’ )
13 Ai=B/(1+B)// c u r r e n t ga in
14 disp(Ai, ’ the c u r r e n t ga in i s ’ )
15 Zi=1/gm // input impedance
16 mprintf( ’ the input impedance i s %d ohm ’ ,Zi)

Scilab code Exa 2.3 SSA Ex 2 3
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Figure 2.4: SSA Ex 2 4

1 clc

2 // Chapter 2 : Smal l S i g n a l Amp l i f i e r s
3 // example 2 . 3 page no 25
4 // g i v en
5 Ic=40*10^ -3 // c o l l e c t o r b i a s c u r r e n t
6 B=40 // c u r r e n t ga in
7 RL=50 // l oad r e s i s t a n c e
8 Rs=50 // s ou r c e r e s i s t a n c e
9 rpi =(0.026*B)/Ic // base em i t t e r r e s i s t a n c e
10 Av=(B*RL)/(rpi+Rs+(1+B)*RL)// v o l t a g e ga in
11 Ai=(1+B)// c u r r e n t ga in
12 Ap=Ai*Av // power ga in
13 mprintf( ’ the power ga in i s %f \n ’ ,Ap)
14 Zo=(rpi+Rs)/(1+B)// output impedance
15 mprintf( ’ the amp l i f i e r output impedance as per s e en

by 50 ohm \ n r e s i s t a n c e i s %f ohm ’ ,Zo)
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Scilab code Exa 2.4 SSA Ex 2 4

1 clc

2 // Chapter 2 : Smal l S i g n a l Amp l i f i e r s
3 // example 2 . 4 page no 30
4 // g i v en
5 VDS =15

6 IDSS =8*10^ -3

7 gmo =4*10^ -3

8 rd =13*10^3

9 ID=2*10^ -3 // d r a i n c u r r e n t
10 Vs=0 // s ou r c e i s grounded Vgs=Vg−Vs=Vi
11 RL =2*10^3 // l oad r e s i s t a n c e
12 R_L=(RL*rd)/(RL+rd)// e q u i v a l e n t l oad r e s i s t a n c e
13 gm=gmo*sqrt(ID/IDSS)// t r an s c onduc t an c e
14 Av=-gm*R_L // v o l t a g e ga in Av=Vo/Vi=−gm∗R L
15 mprintf( ’ the midband v o l t a g e ga in i s %f ’ ,Av)

Scilab code Exa 2.5 SSA Ex 2 5

1 clc

2 // Chapter 2 : Smal l S i g n a l Amp l i f i e r s
3 // example 2 . 5 page no 32
4 // g i v en
5 gm=60*10^ -3 // t r an s c onduc t an c e
6 Si=50 // antenna s ou r c e impedance
7 rd =2.5*10^3

8 Zo=rd/(1+gm*rd)// output impedance wi thout l oad
9 RL=200 // l oad r e s i s t a n c e
10 zo1 =200* Zo /(200+ Zo)// output impedance with l oad
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Figure 2.5: SSA Ex 2 5

11 Av=gm*(rd*RL/rd+RL)/(1+gm*(rd*RL/rd+RL))// v o l t a g e
ga in

12 mprintf( ’ the v o l t a g e ga in i s %f ’ ,Av)

Scilab code Exa 2.6 SSA Ex 2 6

1 clc

2 // Chapter 2 : Smal l S i g n a l Amp l i f i e r s
3 // example 2 . 6 page no 36
4 // g i v en
5 RL=50 // l oad r e s i s t a n c e
6 gm=0.2 // t r an c e c onduc t an c e
7 B=100 // c u r r e n t ga in
8 rpi=B/gm // t r a n s i s t o r i nput r e s i s t a n c e
9 disp(rpi , ’ the t r a n s i s t o r i nput r e s i s t a n c e i s ’ )
10 disp( ’ The l oad r e s i s t a n c e s e en bythe f i r s t s t a g e

18



Figure 2.6: SSA Ex 2 6

w i l l be the 2k ohm r e s i s t o r i n p a r a l l e l with Rb2
and the input impedance o f the second s t a g e That
i s R L=1.05∗10ˆ3 ’ )

11 R_L =1.05*10^3

12 Rs=500 // s ou r c e r e s i s t a n c e
13 IC1 =2*10^ -3 // c o l l e c t o r b i a s c u r r e n t
14 gm1 =40* IC1 // t r an c e c onduc t an c e
15 disp(gm1 , ’ the t r an c e c onduc t an c e i s i n ohm ’ )
16 rpi1=B/gm1 // t r a n s i s t o r i nput r e s i s t a n c e
17 disp(rpi1 , ’ the t r a n s i s t o r i nput r e s i s t a n c e i s i n ohm

’ )
18 Av1=-gm1*R_L*(rpi1/(rpi1+Rs))// the v o l t a g e ga in o f

f i r s t
19 disp(Av1 , ’ the v o l t a g e ga in o f s econd s t a g e i s c l o s e d

to un i t y the v o l t a g e ga in o f f i r s t i s ’ )
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Figure 2.7: SSA Ex 2 8

Scilab code Exa 2.8 SSA Ex 2 8

1 clc

2 // Chapter 2 : Smal l S i g n a l Amp l i f i e r s
3 // example 2 . 8 page no 42
4 // g i v en
5 disp( ’ Assuming Vi ( i nput v o l t a g e )=1 ’ )
6 V1 =(5+10^6) /(5+2*10^6) // v o l t a g e on the p o s i t i v e

t e rm i n a l
7 V2 =10^6/(5+2*10^6) // the v o l t a g e on the i n v e r t i n g

t e rm i n a l
8 ed=V1-V2 // d i f f e r e n t i a l v o l t a g e
9 ec=(V1+V2)/2 //common−mode v o l t a g e

10 Ad =2*10^3 // d i f f e r e n t a i l g a in
11 Ac=2*10^ -3 //common mode ga in ( he r e 20% o f

d i f f e r e n t a i l g a in )
12 Vo=Ad*ed+Ac*ec // a c t u a l am p l i f i e r output
13 mprintf( ’ the v o l t a g e ga in i s %3 . 2 e Vo l t s ’ ,Vo)
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Figure 2.8: SSA Ex 2 9

Scilab code Exa 2.9 SSA Ex 2 9

1 clc

2 // Chapter 2 : Smal l S i g n a l Amp l i f i e r s
3 // example 2 . 9 page no 45
4 // g i v en
5 ed=5*10^ -3 // d i f f e r e n t i a l v o l t a g e
6 ec=2.5*10^ -3 //common−mode v o l t a g e
7 gm=1.5*10^ -3 // t r an c e c onduc t an c e
8 rd =500*10^3

9 Rs =150*10^3 // s ou r c e r e s i s t a n c e
10 RL =10*10^3 // l oad r e s i s t a n c e
11 Ac=-gm*RL /(1+2* gm*Rs)//common mode ga in
12 Ad=gm*RL/2 // d i f f e r e n t i a l ga in
13 Vo=ec*Ac+ed*Ad // a c t u a l am p l i f i e r output
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Figure 2.9: SSA Ex 2 10

14 mprintf( ’ the output to the a pp l i e d s i g n a l i s %f mV’ ,
Vo*1e3)

Scilab code Exa 2.10 SSA Ex 2 10

1 clc

2 // Chapter 2 : Smal l S i g n a l Amp l i f i e r s
3 // example 2 . 1 0 page no 51
4 // g i v en
5 Z1 =1*10^3 // asumming impedance va l u e f o r r e q u i r e d

s p e c i f i c a t i o n
6 Av=-50 // v o l t a g e ga in
7 Zf=-Av*Z1 // f e edback impedance
8 mprintf( ’ Z1=%d K ohm \n f e edback impedance ( Zf )= %d

K ohm ’ ,Z1*1e-3,Zf*1e-3)
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Figure 2.10: SSA Ex 2 11

Scilab code Exa 2.11 SSA Ex 2 11

1 clc

2 // Chapter 2 : Smal l S i g n a l Amp l i f i e r s
3 // example 2 . 1 1 pag no 51
4 // g i v en
5 wL=10^6 // bandwidth
6 R1 =1*10^3 // t ak i n g r e s i s t a n c e va lu e f o r r e q u i r e d

s p e c i f i c a t i o n
7 Av=-50 // v o l t a g e ga in
8 Rf=-Av*R1 // f e edback r e s i s t a n c e
9 C=(wL*Rf)^-1// c ap a c i t a n c e

10 mprintf( ’R1=%d K ohm \n f e edback r e s i s t a n c e= %d K
ohm \n c ap a c i t a n c e= %d pF ’ ,R1*1e-3,Rf*1e-3,C*1e12
)

23



Figure 2.11: SSA Ex 2 12

Scilab code Exa 2.12 SSA Ex 2 12

1 clc

2 // Chapter 2 : Smal l S i g n a l Amp l i f i e r s
3 // example 2 . 1 2 page no 53
4 // g i v en
5 Aa=10^4 // open l oop ga in
6 Rf=10^4 // f e edback r e s i s t a n c e
7 Ri=100 // input r e s i s t a n c e
8 Av=-(Rf/Ri)/(1+(Ri+Rf)*(Aa*Ri))// a c t u a l am p l i f i e r

ga in
9 disp(Av, ’ the a c t u a l am p l i f i e r ga in i s ’ )
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Figure 2.12: SSA Ex 2 13

Scilab code Exa 2.13 SSA Ex 2 13

1 clc

2 // Chapter 2 : B i p o l a r t r a n s i s t o r am p l i f i e r s
3 // example 2 . 1 3 page no 53
4 // g i v en
5 G=90 // low f r e qu en cy ga in i n dB
6 Ao=(G/20) // low f r e qu en cy open l oop ga in
7 wT =150*10^6 // ga in bandwidth product
8 wo=wT/Ao // bandwidth
9 disp( ’ the t r a n s f e r f u n c t i o n i s ’ )

10 disp( ’Av=3.16∗ e4 /(1+ jw /(2∗ p i ∗4 . 7∗ e3 ) ) ’ )
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Figure 2.13: SSA Ex 2 14

Scilab code Exa 2.14 SSA Ex 2 14

1 clc

2 // Chapter 2 : Smal l S i g n a l Amp l i f i e r s
3 // example 2 . 1 4 page no 57
4 // g i v en
5 Z1 =1*10^3 // assuming impedance va l u e f o r r e q u i r e d

s p e c i f i c a t i o n
6 Av=100 // v o l t a g e ga in
7 Z2=(Av -1)*Z1

8 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

1 clc

2 // Chapter 3 : Network n o i s e and i n t e rmodu l a t i o n
d i s t o r t i o n

3 // example 3 . 3 page no 80
4 // g i v en
5 NF1=2 // f i r s t s t a g e n o i s e f i g u r e
6 NF2=6 // second s t a g e n o i s e f i g u r e
7 F1=10^( NF1 /10) // f i r s t s t a g e n o i s e f a c t o r
8 F2=10^( NF2 /10) // second s t a g e n o i s e f a c t o r
9 G1=15.9 // ga in o f f i r s t s t a g e e q u i v a l e n t to 12dB
10 G2=10 // ga in o f s econd s t a g e e q u i v a l e n t to 10dB
11 F=F1+(F2 -1)/G1 // o v e r a l l n o i s e f a c t o r
12 NF=10* log10(F)// n o i s e f i g u r e o f the two−s t a g e

systemm
13 printf( ’ the n o i s e f i g u r e o f the two−s t a g e system i s

%f dB ’ ,round(NF*10) /10)
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Figure 3.1: NNID Ex 3 3

Scilab code Exa 3.4 NNID Ex 3 4

1 clc

2 // Chapter 3 : Network n o i s e and i n t e rmodu l a t i o n
d i s t o r t i o n

3 // example 3 . 4 page no 81
4 // g i v en
5 k=1.37*10^ -23 // boltzmann ’ s on s t an t
6 T=290 // op e r a t i n g t empre tu r e
7 B=3*10^3 // bandwidth
8 F=1.779 // o v e r a l l n o i s e f a c t o r ( from p r e v i o u s ex )
9 G1=15.9 // ga in o f f i r s t s t a g e ( from p r e v i o u s ex )

10 G2=10 // ga in o f s econd s t a g e ( from p r e v i o u s ex )
11 Ni_Na=F*k*T*B// n o i s e at the input ( a dd i t i o n o f Ni

and Na)
12 No=G1*G2*(Ni_Na)// the output n o i s e
13 mprintf( ’ the output n o i s e i s %3 . 2 e W’ ,No)
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Figure 3.2: NNID Ex 3 4

Scilab code Exa 3.5 NNID Ex 3 5

1 clc

2 // Chapter 3 : Network n o i s e and i n t e rmodu l a t i o n
d i s t o r t i o n

3 // example 3 . 5 page no 82
4 // g i v en
5 F=1.6 // n o i s e f a c t o r
6 T=290 // r e f e r a n c e t emper tu r e
7 Tr=(F-1)*T// system no i s e t empre tu r e
8 mprintf( ’ the system no i s e t empre tu r e i s %d K ’ ,Tr)
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Figure 3.3: NNID Ex 3 5

Scilab code Exa 3.6 NNID Ex 3 6

1 clc

2 // Chapter 3 : Network n o i s e and i n t e rmodu l a t i o n
d i s t o r t i o n

3 // example 3 . 6 page no 82
4 // g i v en
5 NF=8 // n o i s e f i g u r e i n dB
6 B=2.1*10^3 // bandwidth
7 Rs=50 // s o u r s e r e s i s t a n c e
8 Si_dB=NF -144+ log10(B)// a v a i l a b l e i nput power i n dBm
9 Si_W =(10^( Si_dB /10))/10^3 // a v a i l a b l e i nput power i n

W
10 Ei=sqrt(Si_W *4*Rs)//minimum d e t e c t a b l e s i g n a l
11 mprintf( ’ the minimum d e t e c t a b l e s i g n a l i s %f uV ’ ,

round(Ei*1e6 *100) /100)
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Figure 3.4: NNID Ex 3 6

Scilab code Exa 3.7 NNID Ex 3 7

1 clc

2 // Chapter 3 : Network n o i s e and i n t e rmodu l a t i o n
d i s t o r t i o n

3 // example 3 . 7 page no 83
4 // g i v en
5 NF=8 // n o i s e f i g u r e i n dB
6 B=2.1*10^3 // bandwidth
7 Rs=50 // s o u r s e r e s i s t a n c e
8 Si_dB=NF -134+ log10(B)// a v a i l a b l e i nput power i n dBm
9 Si_W =(10^( Si_dB /10))/10^3 // a v a i l a b l e i nput power i n

Watts
10 Ei=sqrt(Si_W *4*Rs)//minimum d e t e c t a b l e s i g n a l
11 mprintf( ’ the minimum d e t e c t a b l e s i g n a l i s %f uV ’ ,
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Figure 3.5: NNID Ex 3 7

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

Scilab code Exa 3.8 NNID Ex 3 8

1 clc

2 // Chapter 3 : Network n o i s e and i n t e rmodu l a t i o n
d i s t o r t i o n

3 // example 3 . 8 page no 83
4 // g i v en
5 NF=4 // n o i s e f i g u r e i n dB
6 B=3*10^3 // bandwidth
7 Rs=50 // s o u r s e r e s i s t a n c e
8 k=1.38*10^ -23 //Boltzmmans c on s t an t
9 T=290 // t empre tu r e

10 // For s i o f −125dBm the va lu e o f Ei i s 0 . 2 4 5uV w i l l
produce a 10dB output to n o i s e r a t i o . now
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Figure 3.6: NNID Ex 3 8

c o n s i d e r the pe r f o rmance o f t h i s r e c e i v e r when i t
i s connec t ed to an antenna with a n o i s e f i g u r e

o f 20dB
11 N_ant =20 // antenna n o i s e f i g u r e
12 N_Fr=4 // r e c e i v e r n o i s e f i g u r e
13 F_ant =10^( N_ant /10) // antenna n o i s e f a c t o r
14 Fr=10^( N_Fr /10) // r e c e i v e r n o i s e f a c t o r
15 S_N =10 // output s i g n a l to n o i s e r a t i o
16 Si_W=(S_N)*(F_ant+Fr -1)*k*T*B// a v a i l a b l e i nput power

i n Watts
17 Ei=sqrt(Si_W *4*Rs)//minimum d e t e c t a b l e s i g n a l
18 mprintf( ’ the minimum d e t e c t a b l e s i g n a l i s %f uV ’ ,

round(Ei*1e6 *100) /100)

Scilab code Exa 3.9 NNID Ex 3 9
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1 clc

2 // Chapter 3 : Network n o i s e and i n t e rmodu l a t i o n
d i s t o r t i o n

3 // example 3 . 8 page no 84
4 // g i v en
5 NF=4 // n o i s e f i g u r e i n dB
6 B=3*10^3 // bandwidth
7 Rs=50 // s o u r s e r e s i s t a n c e
8 k=1.38*10^ -23 //Boltzmmans c on s t an t
9 T=290 // t empre tu r e
10 NFa =20 // antenna n o i s e f i g u r e
11 NFr =10 // r e c e i v e r n o i s e f i g u r e
12 Fa=10^( NFa /10) // antenna n o i s e f a c t o r
13 Fr=10^( NFr /10) // r e c e i v e r n o i s e f a c t o r
14 S_N =10 // output s i g n a l to n o i s e r a t i o
15 Si_W=(S_N)*(Fa+Fr -1)*k*T*B// a v a i l a b l e i nput power i n

Watts
16 Ei=sqrt(Si_W *4*Rs)//minimum d e t e c t a b l e s i g n a l
17 mprintf( ’ the minimum d e t e c t a b l e s i g n a l i s %f uV ’ ,

round(Ei*1e6*10) /10)

Scilab code Exa 3.10 NNID Ex 3 10

1 clc

2 // Chapter 3 : Des ign o f low n o i s e networks
3 // example 3 . 1 0 page no 86
4 // g i v en
5 ensqr =8*10^ -16 // n o i s e v o l t a g e
6 insqr =9*10^ -25 // rms n o i s e c u r r e n t
7 Rs =10*10^4 // s o u r s e r e s i s t a n c e
8 k=1.37*10^ -23 //Boltzmmans c on s t an t
9 T=290 // t empre tu r e
10 F=(ensqr+(insqr*Rs^2))/(4*k*T*Rs)// amp l i f i e r n o i s e
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Figure 3.7: NNID Ex 3 9

f a c t o r
11 disp(F, ’ the amp l i f i e r n o i s e f a c t o r i s ’ )

Scilab code Exa 3.11 NNID Ex 3 11

1 clc

2 // Chapter 3 : Network n o i s e and i n t e rmodu l a t i o n
d i s t o r t i o n

3 // example 3 . 1 1 page no 88
4 // g i v en
5 ensqr =8*10^ -16 // n o i s e v o l t a g e
6 insqr =9*10^ -25 // rms n o i s e c u r r e n t
7 Rs=sqrt(ensqr/insqr)// s o u r s e r e s i s t a n c e
8 k=1.38*10^ -23 //Boltzmmans c on s t an t
9 T=290 // t empre tu r e
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Figure 3.8: NNID Ex 3 10

10 F=(ensqr+insqr*Rs ^2+4*k*T*Rs)/(4*k*T*Rs)// amp l i f i e r
n o i s e f a c t o r

11 NF=10* log10(F)// n o i s e f i g u r e
12 mprintf( ’ the minimum minimum no i s e f i g u r e i s %f dB ’ ,

round(NF*10) /10)

Scilab code Exa 3.12 NNID Ex 3 12

1 clc

2 // Chapter 3 : Network n o i s e and i n t e rmodu l a t i o n
d i s t o r t i o n

3 // example 3 . 1 2 page no 89
4 // g i v en
5 ensqr =8*10^ -16 // n o i s e v o l t a g e
6 insqr =9*10^ -25 // rms n o i s e c u r r e n t
7 Rs =9.42*10^3 // s o u r s e r e s i s t a n c e
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Figure 3.9: NNID Ex 3 11

8 k=1.38*10^ -23 //Boltzmmans c on s t an t
9 T=290 // t empre tu r e
10 N=ensqr+insqr*Rs ^2+4*k*T*Rs // t o t a l n o i s e
11 disp(N, ’ the t o t a l n o i s e i s ’ )
12 disp( ’ I f the s o u r s e r e s i s t a n c e i s ze ro , the t o t a l

n o i s e i s ’ )
13 disp( ’N=ensq r =8∗10ˆ−16 ’ )

Scilab code Exa 3.13 NNID Ex 3 13

1 clc

2 // Chapter 3 : Network n o i s e and i n t e rmodu l a t i o n
d i s t o r t i o n

3 // example 3 . 1 3 page no 96
4 // g i v en
5 PI=20 // i n t e r c e p t po i n t i n dBm
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Figure 3.10: NNID Ex 3 12

6 Pi=0 // input s i g n a l power dBm
7 PIMR=-2*PI // i n t e rmodu l a t i o n d i s t o r t i o n r a t i o ( by the

r u l e s o f l o g a r i t ham as v a l u e s a r e a l r e a dy g i v en
i n dBm)

8 mprintf( ’ the i n t e rmodu l a t i o n d i s t o r t i o n r a t i o i s %d
dB ’ ,PIMR)

Scilab code Exa 3.14 NNID Ex 3 14

1 clc

2 // Chapter 3 : Network n o i s e and i n t e rmodu l a t i o n
d i s t o r t i o n

3 // example 3 . 1 4 page no 97
4 // g i v en
5 PI=20 // i n t e r c e p t po i n t i n dBm
6 Nf=-123 // n o i s e f l o o r i n dBm
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Figure 3.11: NNID Ex 3 13

7 DR =2/3*(PI -Nf)// dynamic range ( by the r u l e s o f
l o g a r i t hms as va l u e a r e a l r e a dy g i v en i n dBm)

8 mprintf( ’ the dynamic range i s %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

1 clc

2 // Chapter 4 : Frequency s e l e c t i v e networks and
t r a n s f o rm e r s

3 // example 4 . 1 page no 108
4 // g i v en
5 R=50 // l oad r e s i s t a n c e i n ohm
6 B=100 // bandwidth i n KHz
7 Cf=5 // f i l t e r c e n t e r f r e qu en cy i n MHz
8 L=R/(2* %pi *10^5) // i nduc t an c e i n micro henry
9 C=((L)*(2* %pi*Cf *10^6) ^2)^-1 // c ap a c i t a n c e

10 mprintf( ’ the i nduc t an c e i s %f uH \n the c a p a c i t a n c e
i s %f pF ’ ,L*1e6,C*1e12)

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

1 clc

2 // Chapter 4 : Frequency s e l e c t i v e networks and
t r a n s f o rm e r s

3 // example 4 . 2
4 // g i v en
5 // Forty d e c i b l e s c o r r e s p ond s to a v o l t a g e r a t i o o f

1 0 0 : 1 t h e r e f o r e s i n c e A( jwo )=1
6 Ajwo =0.01

7 n=5 //no . o f harmonics
8 Q=n/(Ajwo*(n^2-1))// q u a l i t y po i n t
9 mprintf( ’ the minimum c i r c u i t Q i s =Qmin = %f ’ ,Q)

Scilab code Exa 4.3 FSNT Ex 4 3

1 clc

42



Figure 4.2: FSNT Ex 4 2

2 // Chapter 4 : Frequency s e l e c t i v e networks and
t r a n s f o rm e r s

3 // example 4 . 3 page no 115
4 // g i v en
5 L=10*10^ -6 // i nduc t an c e
6 C=10*10^ -12 // c ap a c i t a n c e
7 wo=(sqrt(L*C))^-1 // r e s onan t f r e qu en cy ( i g n o r i n g the

f i n i t e r e s i s t a n c e )
8 Q=100

9 rs=wo*L/Q// s e r i e s r e s i s t a n c e
10 Rp=(wo*L)^2/rs // p a r a l l e l r e s i s t a n c e
11 QL =50*10^3/( wo*L)// l oaded Q
12 mprintf( ’ the l oaded Q i s %f ’ ,QL)

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

1 clc

2 // Chapter 4 : Frequency s e l e c t i v e networks and
t r a n s f o rm e r s

3 // example 4 . 4 page no 121
4 // g i v en
5 L1=25*10^ -6 // pr imary i nduc t an c e
6 L2=400*10^ -6 // s e condary induc tane
7 n=(sqrt(L1/L2))// e q u i v a l e n t tu rn s r a t i o
8 CT =(8+(2/n^2))*1e-12 // t o t a l pr imary c a p a c i t a n c e
9 RL =25*10^3 // l oad r e s i s t a n c e r e f l e c t e d to the pr imary

10 wo=(sqrt(L1*CT))^-1// r e s onan t f r e qu en cy
11 Q=RL/(wo*L1)// q u a l i t y po i n t
12 mprintf( ’ the r e s onan t f r e qu en cy i s %3 . 2 e rad / s \n Q

= %f ’ ,wo ,Q)

Scilab code Exa 4.6 FSNT Ex 4 6
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Figure 4.4: FSNT Ex 4 4

1 clc

2 // Chapter 4 : Frequency s e l e c t i v e networks and
t r a n s f o rm e r s

3 // example 4 . 6 paga no 130
4 // g i v en
5 Rs=10 // s ou r c e r e s i s t a n c e
6 L=0.2*10^ -6 // i ndu c t o r
7 f=20*10^6 // g i v en f r e qu en cy
8 XL=(2* %pi*f*L)// i n d u c t i v e r e a c t a n c e
9 Rp=50 // input impedance
10 Xs=sqrt(Rp*Rs -Rs^2) // s e r i e s r e a c t a n c e
11 Xcs =5.1 // s e r i e s c a p a c i t i v e r e a c t a n c e
12 CS=(2* %pi*f*Xcs)^-1// s e r i e s c a p a c i t a n c e
13 Xp=(Rs^2+Xs^2)/Xs // e q u i v a l e n t p a r a l l e l r e a c t a n c e
14 mprintf( ’ the va lu e o f s e r i e s r e a c t a n c e i s j%f ohm \n

the va lu e e q u i v a l e n t p a r a l l e l r e a c t a n c e i s 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

1 clc

2 // Chapter 4 : Frequency s e l e c t i v e networks and
t r a n s f o rm e r s

3 // example 4 . 7 page no 132
4 // g i v en
5 Rs=50 // s e r i e s r e s i s t a n c e
6 Rp=100 // p a r a l l e l r e s i s t a n c e
7 Xp=sqrt(Rs*Rp^2/(Rp-Rs))// e q u i v a l e n t p a r a l l e l

r e a c t a n c e
8 disp(Xp, ’ the e q u i v a l e n t p a r a l l e l r e a c t a n c e i n ohm i s

’ )
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Figure 4.6: FSNT Ex 4 7
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Chapter 5

High Frequency Amplifiers and
Automatic Gain Control

Scilab code Exa 5.1 HFAAGC Ex 5 1

1 clc

2 // Chapter 5 : High Frequency Amp l i f i e r s and Automatic
Gain Cont ro l

3 // example 5 . 1 page no 147
4 // g i v en
5 B=100

6 fT =3*10^8 // t r a n s i s t o r f r e qu en cy
7 Cu=4*10^ -12 // output c a p a c i t a n c e common baxe

c o n f i g u r a t i o n
8 Ic=10*10^ -3 // c o l l e c t o r d i r e c t c u r r e n t
9 rpi =0.026*B/Ic // base em i t t e r r e s i s t a n c e

10 gm=40*Ic // t r an s c onduc t an c e
11 wT =0.4/(2* %pi *3*10^8) // ga in bandwidth product
12 Cpi=wT -Cu // base em i t t e r c a p a c i t a n c e
13 mprintf( ’ the base em i t t e r r e s i s t a n c e i s %d ohm \n

the t r an s c onduc t an c e i s %f S \n the base em i t t e r
c a p a c i t a n c e i s %3 . 2 e pF ’ ,rpi ,gm,Cpi)
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Figure 5.1: HFAAGC Ex 5 1

Scilab code Exa 5.2 HFAAGC Ex 5 2

1 clc

2 // Chapter 5 : High Frequency Amp l i f i e r s and Automatic
Gain Cont ro l

3 // example 5 . 2 page no 148
4 // g i v en
5 wT =3*10^8 // ga in bandwidth product
6 w=10*10^6 // g i v en f r e qu en cy
7 Ai=wT/w// s h o r t c i r c u i t c u r r e n t ga in
8 mprintf( ’ the s h o r t c i r c u i t c u r r e n t ga in i s %d ’ ,Ai)
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Figure 5.2: HFAAGC Ex 5 2

Scilab code Exa 5.3 HFAAGC Ex 5 3

1 clc

2 // Chapter 5 : High Frequency Amp l i f i e r s and Automatic
Gain Cont ro l

3 // example 5 . 3 page no 153
4 // g i v en
5 gm=2*10^ -3 // t r an s c onduc t an c e
6 Cgs =5*10^ -12 // e q u i v a l e n t M i l l e r ’ s i nput c a p a c i t a n c e
7 Cgd =1*10^ -12 // e q u i v a l e n t M i l l e r ’ s output c a p a c i t a n c e
8 Cds =1*10^ -12

9 rd =13*10^3

10 R=5*10^3 // s ou r c e r e s i s t a n c e
11 RL =(6*10^3*13*10^3) /(6*10^3+13*10^3) // t o t a l l o ad

r e s i s t a n c e
12 Av=-gm*RL // v o l t a g e ga in
13 R_L=RL*rd/(RL+rd)
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Figure 5.3: HFAAGC Ex 5 3

14 CT=Cgs+Cgd *(1+gm*R_L)// t o t a l c a p a c i t a n c e
15 Co=Cds+(Cgd *(1+gm*R_L)/(gm*R_L))// output c a p a c i t a n c e
16 w1=(R*CT)^-1 // po l e due to input c i r c u i t
17 w2=(RL*Co)^-1 // po l e due to output c i r c u i t
18 mprintf( ’ the v o l t a g e ga in i s %f \n the t o t a l

c a p a c i t a n c e i s %3 . 2 e pF \n the output c a p a c i t a n c e
i s %3 . 2 e pF \n the po l e due to input c i r c u i t i s

%3 . 2 e rad / s \n the po l e due to output c i r c u i t i s
%3 . 2 e rad / s ’ ,Av ,CT,Co,w1 ,w2)

Scilab code Exa 5.4 HFAAGC Ex 5 4

1 clc

2 // Chapter 5 : High Frequency Amp l i f i e r s and Automatic
Gain Cont ro l

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

4 // g i v en
5 gm=2*10^ -3 // t r an s c onduc t an c e
6 Cgs =5*10^ -12 // e q u i v a l e n t M i l l e r ’ s i nput c a p a c i t a n c e
7 Cgd =10^ -12 // e q u i v a l e n t M i l l e r ’ s output c a p a c i t a n c e
8 Cds =10^ -12

9 R=5*10^3

10 R_L =4.1*10^3

11 wz =2*10^9

12 CT=Cgs+Cgd *(1+gm*R_L)// t o t a l c a p a c i t a n c e
13 Co=Cds+(Cgd *(1+gm*R_L)/(gm*R_L))// output c a p a c i t a n c e
14 w1=(R*CT)^-1 // po l e due to input c i r c u i t
15 w2=(R_L*Co)^-1 // po l e due to output c i r c u i t
16 mprintf( ’ the t r a n s f e r f u n c t i o n i s found to be

l o c a t e d at %3 . 2 e rad / s \n the po l e due to input
c i r c u i t i s %3 . 2 e rad / s \n the po l e due to output
c i r c u i t i s %3 . 2 e rad / s ’ ,wz ,w1,w2)
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Scilab code Exa 5.5 HFAAGC Ex 5 5

1 clc

2 // Chapter 5 : High Frequency Amp l i f i e r s and Automatic
Gain Cont ro l

3 // example 5 . 5 page no 157
4 // g i v en
5 gm=0.4 // t r an s c onduc t an c e
6 rpi =260

7 Re=237 // em i t t e r r e s i s t a n c e
8 RL=600 // l oad r e s i s t a n c e
9 Rs=500 // s ou r c e r e s i s t a n c e
10 Vi=1 // input v o l t a g e ( asumme Vi=1)
11 R=rpi*Rs/(rpi+Rs)

12 Vo=-gm*RL*Re/(Re+Rs)// output v o l t a g e
13 Cgs =960*10^ -12 // e q u i v a l e n t M i l l e r ’ s i nput

c a p a c i t a n c e
14 Ci =206*10^ -12 // input c a p a c i t a n c e
15 CT=Cgs+Ci // t o t a l c a p a c i t a n c e
16 Co=4*10^ -12 // output c a p a c i t a n c e
17 w1=(R*CT)^-1 // po l e due to input c i r c u i t
18 w2=(RL*Co)^-1 // po l e due to output c i r c u i t
19 disp( ’ The high−f r e qu en cy pe r f o rmance i s de te rmined

by the input c i r c u i t The upper −3dB f r e qu en cy o f
t h i s am p l i f i e r i s e qua l to w1 ’ )

20 mprintf( ’ the upper 3dB f r e qu en cy i s %3 . 2 e rad / s ’ ,w1
)

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

1 clc

2 // Chapter 5 : High Frequency Amp l i f i e r s and Automatic
Gain Cont ro l

3 // example 5 . 5 page no 159
4 // g i v en
5 s=poly(0,” s ”)
6 Vo=-(0.4-s*4*10^ -12) *(966*10^3)

7 Vth=s^2*(79.6*10^ -18)+s*(190.2*10^ -9) +1

8 disp(Vo/Vth , ’ the t r a n s f e r f u n c t i o n i s ’ )
9 wz =10^11 // t r a n s f e r f u n c t i o n z e r o
10 w1= -5.5*10^6 // po l e due to input c i r c u i t
11 w2 = -2.41*10^9 // po l e due to output c i r c u i t
12 mprintf( ’ the t r a n s f e r f u n c t i o n z e r o i s found to be

l o c a t e d at %3 . 2 e rad / s \n the po l e due to input
c i r c u i t i s %3 . 2 e rad / s \n the po l e due to output
c i r c u i t i s %3 . 2 e rad / s ’ ,wz ,w1,w2)
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Figure 5.6: HFAAGC Ex 5 6

Scilab code Exa 5.7 HFAAGC Ex 5 7

1 clc

2 // Chapter 5 : High Frequency Amp l i f i e r s and Automatic
Gain Cont ro l

3 // example 5 . 7 page no 162
4 // g i v en
5 gm=0.4 // t r an s c onduc t an c e
6 RL=600 // l oad r e s i s t a n c e
7 Rs=500 // s ou r c e r e s i s t a n c e
8 Avec=gm*RL //midband em i t t e r to c o l l e c t o r v o l t a g e

ga in
9 CM=(1-Avec)*10^ -12 // m i l l e r c a p a c i t a n c e
10 C_M=CM/Avec // c o l l e c t o r to ground m i l l e r c a p a c i t a n c e
11 Ri=gm^-1

12 Av=Avec*(Ri/Rs)// mid f r equency v o l t a g e ga in
13 Co =(4+1) *10^ -12 // output c a p a c i t a n c e
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Figure 5.7: HFAAGC Ex 5 7

14 CT =(206+ CM)*10^ -12 // t o a t l c a p a c i t a n c e
15 R=(500^ -1+300^ -1+260^ -1)^-1

16 w1=(R*CT)^-1 // po l e due to input c i r c u i t )
17 w2=(RL*Co)^-1 // po l e due to output c i r c u i t
18 mprintf( ’ the mid f r e qu en cy v o l t a g e ga in %f \n the

po l e due to input c i r c u i t i s %3 . 2 e rad / s \n the
po l e due to output c i r c u i t i s %3 . 2 e rad / s ’ ,Av ,w1
,w2)

Scilab code Exa 5.8 HFAAGC Ex 5 8

1 clc

2 // Chapter 5 : High Frequency Amp l i f i e r s and Automatic
Gain Cont ro l

3 // example 5 . 8 page no 166
4 // g i v en
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Figure 5.8: HFAAGC Ex 5 8

5 Rs=500 // s ou r c e r e s i s t a n c e
6 rpi =260

7 gm=0.4 // t r an s c onduc t an c e
8 RL=600 // l oad r e s i s t a n c e
9 cpi =206*10^ -12

10 wp=(Rs+rpi +(1+gm*rpi)*RL)/(rpi*cpi*(Rs+RL))// po l e at
the l owe r f r e qu en cy

11 wz=(1+gm*rpi)/(rpi*cpi)// po l e at the z e r o f r e qu en cy
12 mprintf( ’ the po l e at the l owe r f r e qu en cy i s %3 . 2 e

rad / s \n the po l e p o l e at the z e r o f r e qu en cy i s
%3 . 2 e rad / s ’ ,wp ,wz)

Scilab code Exa 5.10 HFAAGC Ex 5 10

1 clc
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Figure 5.9: HFAAGC Ex 5 10

2 // Chapter 5 : High Frequency Amp l i f i e r s and Automatic
Gain Cont ro l

3 // example 5 . 1 0 page no 178
4 // g i v en
5 fp =10*10^6 // upper c o r n e r f r e qu en cy
6 n=2 //no . o f s t a g e s
7 f1=fp*sqrt (2^(1/n) -1)// o v e r a l l bandwidth
8 disp( ’ s i n c e each s t a g e has a ga in o f 20dB , the

o v e r a l l low−f r e qu en cy ga in i s 40dB ’ )
9 mprintf( ’ the o v e r a l l bandwidth i s %f MHz ’ ,f1*1e-6)

Scilab code Exa 5.11 HFAAGC Ex 5 11

1 clc

2 // Chapter 5 : High Frequency Amp l i f i e r s and Automatic
Gain Cont ro l
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Figure 5.10: HFAAGC Ex 5 11

3 // example 5 . 1 1 page no 181
4 // g i v en
5 rpi =237

6 CM =1166*10^ -12 // m i l l e r c a p a c i t a n c e
7 Co=4*10^ -12 // e q u i v a l e n t m i l l e r c a p a c i t a n c e r e f l e c t e d

at output s i d e
8 Rs=500 // s ou r c e r e s i s t a n c e
9 RL=600 // l oad r e s i s t a n c e

10 Cs=rpi*CM/Rs // c ap a c i t a n c e a c r o s s s ou r c e r e s i s t a n c e
11 B=(RL*Co)^-1// t o t a l bandwidth
12 disp( ’ the mid f r equency v o l t a g e ga in i s −77.2 ’ )
13 mprintf( ’ the t o t a l bandwidth i s %3 . 2 e rad / s \n the

c a p a c i t a n c e a c r o s s s ou r c e r e s i s t a n c e i s %3 . 2 e F ’ ,
B,Cs)

Scilab code Exa 5.12 HFAAGC Ex 5 12
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Figure 5.11: HFAAGC Ex 5 12

1 clc

2 // Chapter 5 : High Frequency Amp l i f i e r s and Automatic
Gain Cont ro l

3 // example 5 . 1 2
4 // g i v en
5 B=10^7 // amp l i f i e r bandwidth
6 Bf=10*B// c l o s e d l oop bandwidth
7 disp( ’ The c l o s e d l oop ga in has been reduced by 20dB

( a f a c t o r o f 10) so the banwidth i n c r e a s e d
p r o p o r t i o n a l l y ’ )

8 mprintf( ’ the c l o s ed−l o op bandwidth i s %3 . 2 e rad / s ’ ,B
)

Scilab code Exa 5.13 HFAAGC Ex 5 13

1 clc
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2 // Chapter 5 : High Frequency am p l i f i e r s and automat i c
ga in c o n t r o l

3 //Example 5 . 1 3 page no 184
4 //Example on em i t t e r f e edback
5 disp( ’ The p a r a l l e l combinat ion o f the two base

b i a s i n g r e s i s t o r s i s 2 . 6 6 k ohm r e s i s t o r . The
p a r a l l e l combinat ion o f t h i s r e s i s t o r and the 260
ohm em i t t e r r e s i s t a n c e i s 237ohm i . e . r p i =237ohm ’
)

6 gm=0.4 // t r an s c onduc t an c e
7 rpi =237 // base em i t t e r r e s i s t a n c e
8 RL=600 // l oad r e s i s t a n c e ( v a l u e s o f r e s i s t a n c e a r e

taken from the f i g u r e )
9 Rs=500 // s ou r c e r e s i s t a n c e
10 Av=gm*RL*rpi/(rpi+Rs)// Vo l tage ga in
11 B=0.84*10^6 //Bandwidth (The va lu e o f Bandwidth i s

taken from the Graph f i r u r e 5 . 5 1 )
12 GB=Av*B//Gain bandwidth product
13 mprintf( ’ The ga in bandwidth product i s %3 . 2 e Hz ’ ,GB

)

Scilab code Exa 5.14 HFAAGC Ex 5 14

1 clc

2 // Chapter 5 : High Frequency am p l i f i e r s and automat i c
ga in c o n t r o l

3 //Example 5 . 1 4 page no 189
4 //Example on v o l t a g e to c u r r e n t f e edback
5 gm=0.4 // t r an s c onduc t an c e
6 RL=600 // l oad r e s i s t a n c e
7 Rs=500 // s ou r c e r e s i s t a n c e ( r e f e r f i g u r e 5 . 5 4 )
8 disp( ’Av=−gm∗RL/(1+ g f ∗RL+gm∗RL∗ (Rs/RF) ) ’ )// Vo l tage

ga in
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Figure 5.12: HFAAGC Ex 5 13

9 disp( ’GB=Av∗B ’ )
10 disp( ’ The ga in bandwidth product v a r i e s from a low

o f 59 . 5∗10ˆ6 Hz f o r a ga in o f un i t y 265 . 1∗10ˆ6 Hz
f o r a c l o s e d l oop ga in o f 1 7 . 9 ’ )// ( r e f e r f i g u r e
5 . 5 5 )

Scilab code Exa 5.15 HFAAGC Ex 5 15

1 clc

2 // Chapter 5 : High Frequency am p l i f i e r s and automat i c
ga in c o n t r o l

3 //Example 5 . 1 5 page no 193
4 disp( ’ Gain bandwidth product o f a common base

amp l i f i e r with l o s s l e s s f e edback ’ )
5 // A l l the Bandwidth v a l u e s a r e taken by graph
6 m1=0 // i . e . f o r no tu rn s r a t i o
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Figure 5.13: HFAAGC Ex 5 14

7 Av1=1 // f o r no tu rn s r a t i o v o l t a g e ga in i s approx
un i t y

8 B1 =79.4*10^6 // bandwidth
9 GB1=Av1*B1 //Gain bandwidth product
10 m2=4 // i . e . f o r t u rn s r a t i o i s 4
11 Av2=m2/2 // v o l t a g e ga in
12 B2 =11.22*10^6 // bandwidth
13 GB2=Av2*B2 //Gain bandwidth product
14 m3=6 // i . e . f o r t u rn s r a t i o i s 6
15 Av3=m3/2 // v o l t a g e ga in
16 B3 =4.67*10^6 // bandwidth
17 GB3=Av3*B3 //Gain bandwidth product
18 m4=10 // i . e . f o r t u rn s r a t i o i s 10
19 Av4=m4/2 // v o l t a g e ga in
20 B4 =1.6*10^6 // bandwidth
21 GB4=Av4*B4 //Gain bandwidth product
22 m5=20 // i . e . f o r t u rn s r a t i o i s 20
23 Av5=m5/2 // v o l t a g e ga in
24 B5 =4.22*10^5 // bandwidth
25 GB5=Av5*B5 //Gain bandwidth product
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Figure 5.14: HFAAGC Ex 5 15

26 disp( ’ The Gain Bandwidth product i n Hz ’ )
27 mprintf( ’GB1 = %3 . 2 e \n GB2 = %3 . 2 e \n GB3 = %3 . 2 e \

n GB4 = %3 . 2 e \n GB5 = %3 . 2 e ’ ,GB1 ,GB2 ,GB3 ,GB4 ,
GB5)

Scilab code Exa 5.18 HFAAGC Ex 5 18

1 clc

2 // Chapter 5 : High Frequency Amp l i f i e r s and Automatic
Gain Cont ro l

3 // example 5 . 1 8
4 // g i v en
5 Vr=1 // r e f e r e n c e v o l t a g e
6 Vc=0.5

7 Vo=Vr-Vc // output v o l t a g e
8 Vi=Vo/Vc^2 // input v o l t a g e
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Figure 5.15: HFAAGC Ex 5 18

9 mprintf( ’ the dc v o l t a g e as f u n c t i o n o f i nput v o l t a g e
i s %d V ’ ,Vi)
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Chapter 6

Hybrid and Transmission Line
Transforms

Scilab code Exa 6.2 HTLT Ex 6 2

1 clc

2 // Chapter 6 : Three wind ing t r a n s f o rme r
3 // example 6 . 2 page no 221
4 // g i v en
5 k=1

6 R=50 // r e s i s t o r
7 R1=R*k

8 R2=R

9 R3=100

10 R4=R1/(1+k)

11 N=sqrt(R1/(2*R3))// tu rn s r a t i o
12 mprintf( ’ the tu rn s r a t i o %f \n R4=%d ’ ,N,R4)
13 disp( ’ the output v o l t a g e Eo= −I 3 .RL = E1/2 ’ )
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Figure 6.1: HTLT Ex 6 2
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Chapter 7

Oscillators

Scilab code Exa 7.1 Oscillators Ex 7 1

1 clc

2 // Chapter 7 : Cond i t i on s f o r O s c i l l a t i o n
3 // example 7 . 1 page no 247
4 // g i v en
5 B=100 // c u r r e n t ga in
6 f=20*10^6 // o s c i l l a t o r f r e qu en cy
7 VT=26*10^ -3

8 Ic=1*10^ -3 // dc b i a s c u r r e n t
9 ri=VT/Ic //common base i n ou t r e s i s t a n c e

10 gm=ri^-1// t r an s c onduc t an c e
11 GH=3 // In o s c i l l a t o r d e s i g n the l oop ga in i s u s u a l l y

s e l e c t e d to be about 3 , which a l l ow f o r some e r r o r
i n the approx imat i on so tha t (C1+C2) /C1=3

12 C2=(2* %pi*f*8)^-1 // second c a p a c i t o r
13 C1=C2/2 // f i r s t c a p a c i t o r
14 Req=ri*((C1+C2)/C1)^2 // e q u i v a l e n t r e s i s t o r
15 L=(((2* %pi*f)^2)*((C1*C2)/(C1+C2)))^-1 // i ndu c t o r
16 mprintf( ’ the va lu e o f s econd c a p a c i t o r i s %f pF \n

the va lu e o f f i r s t c a p a c i t o r i s %f pF \n the
va lu e o f e q u i v a l e n t r e s i s t o r i s %d ohm \n the
va lu e o f i n d i c a t o r i s %f uH ’ ,C2*1e12 ,C1*1e12 ,Req ,
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Figure 7.1: Oscillators Ex 7 1

L*1e6)

Scilab code Exa 7.2 Oscillators Ex 7 2

1 clc

2 // Chapter 7 : Cond i t i on s f o r O s c i l l a t i o n
3 // example 7 . 2 page no 251
4 // g i v en
5 B=100

6 f=5*10^6 // o s c i l l a t o r f r e qu en cy
7 L=10*10^ -6 // i ndu c t o r
8 X=(L*(2* %pi*f)^2)^-1 // Taking X=C1 ’ ∗C2/(C1’+C2)
9 r=3.14 // s e r i e s r e s i s t a n c e o f i n du c t o r

10 C1 =200*10^ -12 // f i r s t c a p a c i t o r ( asumming v a l u e s o f
c a p a c i t o r s )

11 C2 =200*10^ -12 // second c a p a c i t o r
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Figure 7.2: Oscillators Ex 7 2

12 Y=(1+B)/(((2* %pi*f)^2)*C1*C2)

13 Z=L/C1

14 rpi=(Y-Z)*r^-1// r e s i s t a n c e
15 gm=rpi^-1// t r an s c onduc t an c e
16 I=gm/40 // b i a s c u r r e n t
17 mprintf( ’ the e q u i v a l e n t c a p a c i t a n c e i s %3 . 2 e pF \n

the r e s i s t a n c e va lu e i s %3 . 2 e ohm \n the b i a s
c u r r e n t i s %3 . 2 e A ’ ,X,rpi ,I)

Scilab code Exa 7.3 Oscillators Ex 7 3

1 clc

2 // Chapter 7 : Cond i t i on s f o r O s c i l l a t i o n
3 // example 7 . 3
4 // g i v en
5 rpi =1000
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Figure 7.3: Oscillators Ex 7 3

6 C1 =200*10^ -12

7 r=3.14 // s e r i e s r e s i s t a n c e
8 C_1=C1/(1+(r/rpi))// c ap a c i t a n c e
9

10 mprintf( ’ the c a p a c i t o r va l u e i s %f pF ’ ,round(C_1*1
e12))

Scilab code Exa 7.4 Oscillators Ex 7 4

1 clc

2 // Chapter 7 : Cond i t i on s f o r O s c i l l a t i o n
3 // example 7 . 4 page no 255
4 // g i v en
5 gm=6*10^ -3

6 r=4

7 f=10^6
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Figure 7.4: Oscillators Ex 7 4

8 disp( ’ Assume (w∗Cm)ˆ−1=X ’ )
9 X=sqrt(r/gm)//minimum p e rm i s s i b l e r e a c t a n c e

10 Cm=(2* %pi*f*X)^-1 //maximum s e r i e s c a p a c i t a n c e
11 mprintf( ’ the minimum p e rm i s s i b l e r e a c t a n c e i s %f ohm

\n the maximum s e r i e s c a p a c i t a n c e i s %f pF ’ ,X,Cm
*1e12)

Scilab code Exa 7.5 Oscillators Ex 7 5

1 clc

2 // Chapter 7 : Cond i t i on s f o r O s c i l l a t i o n
3 // example 7 . 5 page no 265
4 // g i v en
5 Co=3.2 // shunt c a p a c i t a n c e
6 C1 =0.008

7 k=Co/C1 // r a t i o
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Figure 7.5: Oscillators Ex 7 5

8 fa=10^6 // c r y s t a i ’ s a n t i r e s o n a n t f r e qu en cy
9 fs =1+(2*k)^-1 // s e r i e s r e s onan t f r e qu en cy
10 mprintf( ’ the s e r i e s r e s onan t f r e qu en cy i s %f MHz ’ ,fs

)

Scilab code Exa 7.6 Oscillators Ex 7 6

1 clc

2 // Chapter 7 : Cond i t i on s f o r O s c i l l a t i o n
3 // example 7 . 6 page no 265
4 // g i v en
5 f=5.7*10^6 // g i v en f r e qu en cy
6 Xs=4654 // shunt r e a c t a n c e f o r shunt c a p a c i t a c n e o f 6

pF
7 r=25 // s e r i e s r e s i s t a n c e
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Figure 7.6: Oscillators Ex 7 6

8 Q1=Xs/r// e q u i v a l e n t to c r y s t a l Q f o r e a s i l y
e x p r e s s i n g

9 C1=21*10^ -15

10 XC1=(C1*2*%pi*f)^-1 // c a p a c i t i v e r e a c t a n c e
11 disp( ’C1 i s much sma l l e r than the shunt c apa c i t an c e ,

so the i n d u c t i v e r e a c t a n c e i s XL=1.3∗10ˆ6 ’ )
12 Q=XC1/r// c r y s t a l Q
13 mprintf( ’ the c r y s t a l Q i s %d ’ ,Q)

Scilab code Exa 7.7 Oscillators Ex 7 7

1 clc

2 // chap t e r 7 : C r y s t a l O s c i l l a t o r C h a r a c t e r i s t i c s
3 //Example 7 . 7 page no 266
4 // g i v en
5 f=20*10^6 // g i v en f r e qu en cy
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Figure 7.7: Oscillators Ex 7 7

6 // I f the c r y s t a l l o ad c ap a c i t n a c e i s s p e c i f i e d to be
32pF , then the s e r i e s combinat ion o f C1 and C2

must be 32pF . t h i s cou ld be s a t i s f i e d by u s i n g 64
pF c a p a c i t o r s f o r both C1 and C2 .

7 gm=1.5*10^ -3 // t r an s c onduc t an c e
8 C1=64*10^ -12

9 C2=64*10^ -12

10 r1=gm /((2* %pi*f)^2*C1*C2)// s e r i e s r e s i s t a n c e o f the
c r y s t a l

11 mprintf( ’ The s e r i e s r e s i s t n c e i s app rox imate l y %f
ohm ’ ,r1)

12 disp( ’ In o rd e r f o r o s c i l l a t i o n s to occur , the l oop
ga in must s t i l l be g r e a t e r than 1 ’ )

13 G=gm*((2* %pi*f*C1)^-1)^2/r1 // l oop ga in
14 disp(G, ’ l o op ga in i s ’ )
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Scilab code Exa 7.8 Oscillators Ex 7 8

1 clc

2 // Chapter 7 : Cond i t i on s f o r O s c i l l a t i o n
3 // example 7 . 8 page no 270
4 // g i v en
5 fa =5.7*10^6 // p a r a l l e l a n t i r e s o n a n t f r e qu en cy
6 C1=21*10^ -15

7 Co =37.1*10^ -12 // he r e 32pF i s p a r a l l e l with 5 . 1 pF so
they ge t added

8 CL=22*10^ -12

9 f_a=fa*((1+C1/(2*( Co+CL)))/(1+C1/(2*Co)))//new
p a r a l l e l a n t i r e s o n a n t f r e qu en cy

10 r1=25

11 Rp=r1 *(1+(( r1*2*%pi*f_a*(Co+CL))^-1)^2) // e q u i v a l e n t
p a r a l l e l r e s i s t a n c e

12 mprintf( ’ the new p a r a l l e l a n t i r e s o n a n t f r e qu en cy i s
%f MHz \n the e q u i v a l e n t p a r a l l e l r e s i s t a n c e i s
%f Kohm ’ ,f_a*1e-6,Rp*1e-3)

Scilab code Exa 7.9 Oscillators Ex 7 9

1 clc

2 // Chapter 7 : Cond i t i on s f o r O s c i l l a t i o n
3 // example 7 . 9 page no 284
4 // g i v en
5 rd =50*10^3

6 gm=5*10^ -3 // t r an s c onduc t an c e
7 f=16*10^6 // f r e qu en cy o f o s c i l l a t i o n
8 Rs=15

9 XC1 =1*10^3 // c a p a c i t i v e r e a c t a n c e o f f i r s t c a p a c i t o r
10 XC2=Rs/(gm*XC1)// c a p a c i t i v e r e a c t a n c e o f s econd

c a p a c i t o r
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Figure 7.8: Oscillators Ex 7 8

11 C1=(2* %pi*f*XC1)^-1// va lu e o f f i r s t c a p a c i t o r
12 C2=(2* %pi*f*XC2)^-1// va lu e o f s econd c a p a c i t o r
13 mprintf( ’ the va lu e o f f i r s t c a p a c i t o r i s %3 . 2 e pF\n

the va lu e o f s econd c a p a c i t o r i s %3 . 2 e pF\n ’ ,C1 ,
C2)

14 disp( ’ This va l u e o f C1 may be so sma l l tha t the
t r a n s i s t o r output c a p a c i t a n c e has a e f f e c t .
t h e r e f o r e i t i s d e s i r a b l e to i n c e a s e C1 . I f C1 i s
i n c r e a s e d by a f a c t o r o f 10 , so tha t XC1=100 , then
C2 must a l s o be i n c r e a s e d ’ )

15 XC_2=Rs/(gm*100) //new va lu e o f r e a c t a n c e
16 XL=100+ XC_2 // i n d u c t i v e r e a c t a n c e
17 L=XL/(2* %pi*f)// va lu e o f i n du c t o r
18 mprintf( ’ the va lu e o f i n du c t o r i s %3 . 2 e H ’ ,L)

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

1 clc

2 // Chapter 7 : O s c i l l a t o r s
3 //Example 7 . 1 1 page no 292
4 disp( ’ In o rd e r to c onv e r t the input waveform from

87 . 5MHz to 10 . 7MHz the l o c a l o s c i l l a t o r would
need to be 7 6 . 8MHz( low s i d e i n j e c t i o n ) or 9 8 . 2MHz
( h igh s i d e i n j e c t i o n ) . To conve r t the input

waveform from 108 . 0MHz the l o c a l o s c i l l t o r would
need to be 9 7 . 3MHz ( low s i d e i n j e c t i o n ) or 1 18 . 7
MHz ( h igh s i d e i n j e c t i o n ) ’ )

5 L=0.05*10^ -6 // choo s i n g va lu e o f i n d i c a t o r
6 f1 =76.8*10^6 // s t a r t i n g f r e qu en cy
7 f2 =97.3*10^6 // end ing f r e qu en cy
8 C1 =((1/(2* %pi*f1))^2)/L// Capac i t o r va l u e f o r

s t a r t i n g f r e qu en cy
9 C2 =((1/(2* %pi*f2))^2)/L// Capac i t o r va l u e f o r end ing

f r e qu en cy
10 mprintf( ’ The va lu e o f C i s v a r i e s batween %3 . 2 e F to

%3 . 2 e F ’ ,C1 ,C2)
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Figure 7.10: Oscillators Ex 7 11
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Chapter 8

Phase Locked Loops

Scilab code Exa 8.1 PLL Ex 8 1

1 clc

2 // Chapter 8 : L i n ea r model o f phase l o c k ed l oop
3 // example 8 . 1 page no 314
4 // g i v en
5 fo =1*10^6 // output f r e qu en cy
6 fr =25*10^3 // r e f e r e n c e f r e qu en cy
7 N=fo/fr

8 Kd=2 // phase d e t e c t o r ga in f a c t o r
9 Ko=100 //VCO ga in f a c t o r

10 thetao =(2*100*2* %pi)// output phase
11 s=poly(0,” s ”)
12 thetar=s+(2*100*2* %pi)/N// input phase
13 Tf=thetao/thetar

14 disp(Tf, ’ the c l o s e d l oop t r a n s f e r f u n c t i o n i s ’ )
15 Kv=Kd*Ko/N// bandwidth
16 mprintf( ’ the s y n t h e s i z e r bandwidth w i l l be %d Hz ’ ,Kv

)
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Figure 8.1: PLL Ex 8 1

Scilab code Exa 8.2 PLL Ex 8 2

1 clc

2 // Chapter 8 : L i n ea r model o f phase l o c k ed l oop
3 // example 8 . 2 page no 316
4 // g i v en
5 zeta =0.707 // damping r a t i o f o r bu t t e rwor th f i l t e r
6 Kv=10* %pi // bandwidth
7 wL=Kv*(2* zeta)^2 // low pas s f i l t e r bandwidth
8 wn=sqrt(Kv*wL)// bandwidth o f c l o s e d l oop system
9 tr=2.2/wn // r i s e t ime
10 mprintf( ’ low pas s f i l t e r bandwidth i s %f rad / s \n

bandwidth o f c l o s e d l oop system i s %f rad / s \n
the system r i s e t ime i s %3 . 2 e s ’ ,wL ,wn,tr)
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Figure 8.2: PLL Ex 8 2

Scilab code Exa 8.4 PLL Ex 8 4

1 clc

2 // Chapter 8 : L i n ea r model o f phase l o c k ed l oop
3 // example 8 . 6 page no 349
4 // g i v en
5 //The VCO i s d e s i gn ed to o s c i l l a t e at 100kHz
6 R1 =10.8*10^3

7 R2 =10.8*10^3

8 C=1*10^ -9

9 N=2 // o rd e r o f f i l t e r
10 fmin=(R2*(C+32*10^ -12))^-1 //minimum f r e qu en cy
11 fmax=fmin+(R1*(C+32*10^ -12))^-1 //maximum f r e qu en cy
12 VDD=9 // r e g u l a t e d power supp ly
13 Kvco =(2* %pi*(fmax -fmin))/(VDD -2)

14 Kv=Kvco*(VDD/%pi)/N

15 zeta =0.707 // damping r a t i o f o r bu t t e rwor th f i l t e r
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Figure 8.3: PLL Ex 8 4

16 wL=Kv*(2* zeta)^2 // low pas s f i l t e r bandwidth
17 wn=sqrt(Kv*wL)// bandwidth o f c l o s e d l oop system
18 mprintf( ’ low pas s f i l t e r bandwidth i s %3 . 2 e rad / s \n

bandwidth o f c l o s e d l oop system i s %3 . 2 e rad / s ’ ,
wL ,wn)

19 thetao =(10.6*10^9) // output phase
20 s=poly(0,” s ”)
21 thetar=s^2+s*2.3*10^4+2.66*10^8 // input phase
22 Tf=thetao/thetar

23 disp(Tf, ’ the c l o s e d l oop t r a n s f e r f u n c t i o n i s ’ )
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Chapter 9

Phase Locked Loop Analysis

Scilab code Exa 9.1 PLLA Ex 9 1

1 clc

2 // chap t e r 9 : S t a b i l i t y Ana l y s i s
3 //Example 9 . 1 page no 357
4 // g i v en
5 Kv=50 //DC ga in
6 wL=100 // c o r n e r f r e qu en cy
7 disp( ’ The system c r o s s o v e r f r e qu e cny i s

approx imate l y 50 rad / s ’ )
8 PhaseMargin =90-( atan (50/wL)*180/ %pi)// phase margin

o f system
9 disp( ’ At t h i s f r e qu en cy the phase s h i f t o f the open

l oop t r a n s f e r f u n c t i o n i s −112.5 ’ )
10 disp(PhaseMargin , ’ The phase margin i s ’ )

Scilab code Exa 9.2 PLLA Ex 9 2

1 clc
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Figure 9.1: PLLA Ex 9 1

2 // chap t e r 9 : S t a b i l i t y Ana l y s i s
3 //Example 9 . 2 page no 357
4 // g i v en
5 Kv=50 //DC ga in
6 wL=10 // c o r n e r f r e qu en cy
7 disp( ’ The system c r o s s o v e r f r e qu e cny i s

approx imate l y 22 rad / s ’ )
8 PhaseMargin =90-( atan (22/wL)*180/ %pi)// phase margin

o f system
9 disp(PhaseMargin , ’ The phase margin i s ’ )

Scilab code Exa 9.3 PLLA Ex 9 3

1 clc

2 close

3 // chap t e r 9 : S t a b i l i t y Ana l y s i s
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Figure 9.2: PLLA Ex 9 2

4 //Example 9 . 3 page no 361
5 // g i v en
6 clear

7 wL=258

8 s=poly(0, ’ s ’ )
9 h=syslin( ’ c ’ ,(100/(s*(s/wL+1)^2 )))

10 clf();bode(h,1 ,1000);

11 disp( ’ The open l oop ga in and the phase p l o t s a r e
g i v en . I t i s s e en tha t the c r o s s o v e r f r e qu en cy i s
15Hz , and the phase margin i s 50 deg r e e ’ )

12 disp( ’We know tha t the ov e r s hoo t can be i n c r e a s e d by
d e c r e a s i n g the phase margin . In f a c t , i n t h i s c a s e
s e l e c t i n g wL=233 rad / s c o r r e s p ond i n g to phase

margin o f 4 3 . 5 d eg r e e g i v e s an ov e r s h oo t o f 20
p e r s e n t ’ )
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Figure 9.3: PLLA Ex 9 3
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Scilab code Exa 9.4 PLLA Ex 9 4

1 clc

2 close

3 // chap t e r 9 : S t a b i l i t y Ana l y s i s
4 //Example 9 . 4 page no 363
5 // g i v en
6 clear

7 N=2

8 Kv =0.83*10^3 //DC ga in
9 B=1250 // c l o s e d l oop bandwidth

10 wn =1.27*10^3

11 wL=wn^2/Kv // c o r n e r f r e qu en cy
12 s=poly(0, ’ s ’ )
13 h=syslin( ’ c ’ ,(1/((s^2/wn^2) +0.9*s/wn+1)))
14 clf();bode(h,1 ,1000);

Scilab code Exa 9.5 PLLA Ex 9 5

1 clc

2 close

3 // chap t e r 9 : S t a b i l i t y Ana l y s i s
4 //Example 9 . 5 page no 368
5 // g i v en
6 clear

7 Ka=(2.2e3)^2

8 wz=(2* %pi)/(2.2/ sqrt ((2.2 e3)^2))

9 s=poly(0, ’ s ’ )
10 h=syslin( ’ c ’ ,(1000*(s/(wz+1))/(s^2/Ka +(s/wz) +1)))

11 clf();bode(h,1 ,1000);
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Figure 9.4: PLLA Ex 9 4
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Figure 9.5: PLLA Ex 9 5
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Scilab code Exa 9.6 PLLA Ex 9 6

1 clc

2 // Chapter 9 : S t a b i l i t y Ana l y s i s
3 // example 8 . 6 page no 373
4 // g i v en
5 zeta =0.8 // damping r a t i o
6 B=10^3 // c l o s e d l oop bandwidth
7 X=sqrt (1+2* zeta ^2+ sqrt (2+4* zeta ^2+4* zeta ^4))

8 Ka=(B/X)^2 // l oop ga in
9 wn=sqrt(Ka)//

10 wz=wn/(2* zeta)// the system z e r o
11 mprintf( ’ the c l o s e d l oop ga in i s %3 . 2 e ( rad / s ) ˆ2 \n

wn = %f rad / s \n the system has z e r o at %d rad / s ’
,Ka ,wn,wz)

Scilab code Exa 9.7 PLLA Ex 9 7

1 clc

2 // Chapter 9 : Phase l o c k ed l oop Ana l y s i s
3 //Example 9 . 7 page no 376
4 a=28 // t ak i n g a lpha as a
5 Ka =0.21*10^6

6 GF=20* log10(a)^1/2

7 disp(GF, ’ The va lu e o f ga in i s ’ )
8 disp( ’ so we must de t e rmine where the uncompensated

f r e qu en cy r e s p on s e i s −14.5dB ’ )
9 Wc=a^(1/4)*Ka ^(1/2)

10 disp( ’ The 28 : 1 l e ad r a t i o w i l l i n c r e a s e the
c r o s s o v e r f r e qu en cy by a f a c t o r 2 . 3 The f a c t o r
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Figure 9.6: PLLA Ex 9 6

z e r o i s p l a c ed at ’ )
11 Wz=Wc/sqrt(a)// sys t ems z e r o
12 Wp=a*Wz // sys t ems po l e
13 mprintf( ’ The c r o s s o v e r f r e qu en cy i s %3 . 2 e rad / s \n

The z e r o i s p l a c ed at %d rad / s \n The po l e i s
p l a c ed at %d rad / s ’ ,Wc ,Wz,Wp)

Scilab code Exa 9.9 PLLA Ex 9 9

1 clc

2 // Chapter 9 : Phase l o c k ed l oop Ana l y s i s
3 //Example 9 . 9 page no 380
4 disp( ’ s i n c e the phase margin wi thout t ime de l ay i s

50 degree , a 10 deg r e e phase l a g can be
i n t r odu c ed by the t ime de l ay at the c r o s s o v e r
f r e q u e c y . That i s , ’ )
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Figure 9.7: PLLA Ex 9 7

5 Wc=1000 // c r o s s o v e r f r e qu en cy
6 thetaT = -0.174

7 T=thetaT/Wc // t ime de l ay
8 mprintf( ’ The t ime de l ay i s %3 . 2 e ’ ,T)
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Figure 9.8: PLLA Ex 9 9
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Chapter 10

Frequency Synthesizers

Scilab code Exa 10.3 FS Ex 10 3

1 clc

2 // Chapter 1 0 : Frequency S y n t h e s i z e r s
3 //Example 1 0 . 3 page no 416
4 fr =1*10^6 // r e f e r e n c e f r e qu en cy
5 f=100*10^6 // g i v en f r e qu en cy
6 fi =1*10^6 // inc r ement i n f r e qu en cy
7 Dmin=fr*f/fi

8 mprintf( ’ The va lu e o f Dmin i s %d Hz ’ ,Dmin)

Scilab code Exa 10.4 FS Ex 10 4

1 clc

2 // Chapter 1 0 : Frequency S y n t h e s i z e r s
3 //Example 1 0 . 4 page no 417
4 fo =185.6*10^6 // r e q u i r e d output f r e qu en cy
5 fr =31.25*10^3 // r e f e r e n c e f r e qu en cy
6 P=64
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Figure 10.1: FS Ex 10 3

7 disp( ’To beg in with the hopping b in channe l s p a c i n g
r equ i r ement o f at l e a s t 20KHz , a 2MHz c r y s t a l i s
connec t ed to the MC14512−2 with the r e f e r e n c e
add r e s s i n pu t s ( p i n s 4 , 5 , 6 ) connec t ed such tha t
the c r y s t a l i s d i v i d e d by 64(RA2=0 ,RA1=0 ,RA0=1)
This g i v e s a r e f e r e n c e f r e qu en cy o f 3 1 . 2 5KHz ; and
the maximum number o f hops i s 5 . 2MHz/31 . 2 5KHz

=166.4 hops FOr 185 . 6MHZ the v a l u e s o f N and A ar e
found as f o l l o w s : ’ )

8 N=(fo/fr)/P// f i n d i n g N f o r A=0
9 disp( ’ For t h i s va l u e o f N, f i n d A by ’ )
10 A=(fo/fr) -92*P

11 mprintf( ’N = %d \n A = %d ’ ,N,A)

Scilab code Exa 10.5 FS Ex 10 5
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Figure 10.2: FS Ex 10 4

1 clc

2 // Chapter 1 0 : Frequency S y n t h e s i z e r s
3 //Example 1 0 . 5 page no 426
4 fr =100*10^3 // r e f e r e n c e f r e qu en cy
5 f=10*10^6 // g i v en f r e qu en cy
6 fi =1*10^3 // inc r ement i n f r e qu en cy
7 fo=fr*f/fi // r e q u i r e d VCO op e r a t i n g f r e qu en cy
8 mprintf( ’ The va lu e o f VCO op e r a t i n g f r e qu en cy i s %3

. 2 e Hz ’ ,fo)

Scilab code Exa 10.7 FS Ex 10 7

1 clc

2 // Chapter 1 0 : Frequency S y n t h e s i z e r s
3 //Example 1 0 . 7 page no 429
4 N=4
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Figure 10.3: FS Ex 10 5

5 M=1.8 // count
6 fr =100*10^3 // r e f e r e n c e f r e qu en cy
7 fo=fr*(N+M^-1) // output f r e qu en cy
8 mprintf( ’ The va lu e o f output f r e qu en cy i s %3 . 2 e Hz ’ ,

fo)

Scilab code Exa 10.8 FS Ex 10 8

1 clc

2 // Chapter 1 0 : Frequency S y n t h e s i z e r s
3 //Example 1 0 . 8 page no 429
4 N=100

5 M=10 // count
6 fr =10*10^3 // r e f e r e n c e f r e qu en cy
7 fo=fr*(N+M^-1) // output f r e qu en cy
8 mprintf( ’ The va lu e o f output f r e qu en cy i s %f Hz ’ ,fo)

98



Figure 10.4: FS Ex 10 7

Scilab code Exa 10.11 FS Ex 10 11

1 clc

2 // Chapter 1 0 : Frequency S y n t h e s i z e r s
3 //Example 10 . 1 1 page no 446
4 disp( ’A s i g n a l s i d eband power i s −140dB/Hz ’ )
5 N=5*10^6 // f r e qu en cy o f r e f e r e n c e o s c i l l a t o r
6 M=5*10^3 // count
7 No= -140+10* log10((N/M)^2) // the output n o i s e power

due to the r e f e r e n c e o s c i l l a t o r
8 mprintf( ’ The s i n g l e s ideband n o i s e power at a

f r e qu en cy o f f s e t o f 0 . 5KHz i s %d dB/Hz ’ ,No)
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Figure 10.5: FS Ex 10 8

Figure 10.6: FS Ex 10 11
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Chapter 11

Power Amplifiers

Scilab code Exa 11.1 PA Ex 11 1

1 clc

2 // Chapter 1 1 : Power am p l i f i e r s
3 // example 1 1 . 1 page no 456
4 // g i v en
5 Po=5 //max power i n watt s
6 Rl=50 // l oad r e s i s t a n c e i n ohm
7 Vp=sqrt (2*5*50) // peak v o l t a g e a c r o s s Rl
8 Vcc =24 // supp ly v o l t a g e
9 Ip=Vp/Rl // peak c u r r e n t c o r r e s p ond i n g to Vp
10 Iq=Vcc/50 //Q po in t c u r r e n t va lu e
11 Pcc=Vcc*Iq // power s u pp l i e d
12 Eff=(Po/Pcc)*100 // e f f i c i e n c y
13 mprintf( ’ peak v o l t a g e a c r o s s Rl i s %f V \n the peak

c u r r e n t i s %f A \n the power s u pp l i e d i s %f W \n
the e f f i c i e n c y i s %f ’ ,Vp ,Ip,Pcc ,Eff)

14 disp( ’ the t r a n s i s t o r tha t i s s e l e c t e d must be ab l e
to d i s s i p a t e 1 1 . 5 2W in ca s e the input power drops
to z e r o and the t r a n s i s t o r Vce breakdown v o l t a g e
must be at l e a s t 48V(2∗Vcc ) ’ )
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Figure 11.1: PA Ex 11 1

Scilab code Exa 11.2 PA Ex 11 2

1 clc

2 // Chapter 1 1 : Power am p l i f i e r s
3 // example 1 1 . 2 page no 466
4 // g i v en
5 Po=5 //max power i n watt s
6 Rl=50 // l oad r e s i s t a n c e i n ohm
7 //asumme ’ 1 : 1 t r un s r a t i o t r a n s f o rme r coup l ed push

p u l l am p l i f i e r each s u p l l y i n g 2 . 5 watt ’
8 disp( ’ s i n c e a push p u l l am p l i f i e r i s used , each

c l a s s B amp l i f i e r w i l l supp ly 2 . 5W’ )
9 Pomax =2.5

10 Vcc=sqrt (4*Rl*Po)// supp ly v o l t a g e
11 Ptmax=Pomax *(4/ %pi ^2) //maximum power hand l i ng
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Figure 11.2: PA Ex 11 2

r equr iment o f the t r a n s i s t o r
12 I=sqrt ((4* Pomax)/Rl)// peak output c u r r e n t
13 mprintf( ’maximum power hand l i ng r equr iment o f the

t r a n s i s t o r i s %d W \n peak output c u r r e n t i s %f A
’ ,Ptmax ,I)

Scilab code Exa 11.3 PA Ex 11 3

1 clc

2 // Chapter 1 1 : Power am p l i f i e r s
3 // example 1 1 . 2 page no 474
4 // g i v en
5 Po=5 //max power i n watt s
6 Rl=50 // l oad r e s i s t a n c e i n ohm
7 f=1e6 // op e r a t i n g f r e qu en cy i n h e r t z
8 Vcc=sqrt (2*Rl*Po)
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Figure 11.3: PA Ex 11 3

9 Ptmax =0.1* Po // a l l ow ab l e power d i s s i p a t i o n
10 I_m =0.5

11 Im=(2* %pi*Vcc*I_m)/Rl // peak c o l l e c t o r c u r r e n t
12 mprintf( ’ r e q u i r e d supp ly v o l t a g e i s %f V \n max

a l l ow ab l e power d i s s i p a t i o n i s %f W \n peak
c o l l e c t o r c u r r e n t i s %f A ’ ,Vcc ,Ptmax ,Im)

Scilab code Exa 11.4 PA Ex 11 4

1 clc

2 // Chapter 1 1 : Power am p l i f i e r s
3 // example 1 1 . 4 page no 475
4 // g i v en
5 Pt=4 //max power d i s s i p a t i o n i n watt
6 Idmax =1.5 //max d r a i n c u r r e n t i n amp
7 Vcc =48 // supp ly v o l t a g e
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Figure 11.4: PA Ex 11 4

8 P_t =(4* %pi*Pt)/(Vcc*Idmax)// the no rma l i s ed max
t r a n s i s t o r d i s s i p a t i o n

9 disp( ’ from f i g u r e 1 1 . 2 1 i t i s found tha t maximum
p o s s i b l e c onduc t i on ang l e i s =80 deg r e e wi thout
e x c e ed i n g the maximum t r a n s i s t o r d i s s i p a t i o n ’ )

10 Po=Pt /0.22 // output power
11 Rl=Vcc ^2/(2* Po)// l oad r e s i s t a n c e
12 mprintf( ’ the output power i s %f W \n the l oad

r e s i s t a n c e i s %f ohm ’ ,Po ,Rl)

Scilab code Exa 11.5 PA Ex 11 5

1 clc

2 // Chapter 1 1 : Power am p l i f i e r s
3 // example 1 1 . 5 page no 477
4 // g i v en
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Figure 11.5: PA Ex 11 5

5 disp( ’ from the f i g u r e 1 1 . 2 3 i t i s s e en tha t the
ampl i tude o f the f o u r t h harmonic has a maximum
va lu e f o r a conduc t i on ang l e 2 th e t a o f
approx imate l y 60 deg r e e The output c i r c u i t would
be tuned to the f o u r t h harmonic o f the input
s i g n a l ’ )

Scilab code Exa 11.6 PA Ex 11 6

1 clc

2 // Chapter 1 1 : Power am p l i f i e r s
3 // example 1 1 . 6 page no 479
4 // g i v en
5 Po=20 // power d e l i v e r e d i n watt
6 Rl=50 // l oad r e s i s t a n c e
7 Vcc=sqrt(%pi^2*Rl*Po/8) // suppy v o l a t a g e
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Figure 11.6: PA Ex 11 6

8 Idc =4*Vcc/(Rl*%pi^2) // d i r e c t c u r r e n t i n each
t r a n s i s t o r

9 mprintf( ’ the suppy v o l a t a g e i s %f V \n the d i r e c t
c u r r e n t i n each t r a n s i s t o r i s %f A ’ ,Vcc ,Idc)

10 disp( ’ the maximum vo l t a g e drop a c r o s s each
t r a n s i s t o r w i l l be 2Vcc , or 7 0 . 2V the l oad c i r c u i t
would be tuned to r e s onan t at the fundamenta l

f r e qu en cy o f the input s i g n a l ’ )

Scilab code Exa 11.7 PA Ex 11 7

1 clc

2 // Chapter 1 1 : Power am p l i f i e r s
3 // example 1 1 . 7 page no 480
4 // g i v en
5 Vg=8 // ge t s i g n a l l e v e l f o r VMOS 2N6659
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Figure 11.7: PA Ex 11 7

6 Rl=50 // l oad r e s i s t a n c e i n ohms ( i t shou ld have been
g i v en i n the problem but i t s m i s s i n g )

7 disp( ’ The s p e c i f i c a t i o n s h e e t f o r the 2N6659
i n d i c a t e s tha t yhe on r e s i s i t a n c e i s
approx imate l y 2 ohm f o r t h i s d r i v e l e v e l ’ )

8 Ron=2

9 Poideal =20

10 Po=Poideal *((Rl/(Rl+Ron))^2) // a c t u a l output power
11 Eff=Rl *100/( Rl+Ron)// E f f i c i e n c y
12 mprintf( ’ a c t u a l output power i s %f W \n the

E f f i c i e n c y i s %f ’ ,Po ,Eff)
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Chapter 12

Modulators and Demodulators

Scilab code Exa 12.2 MD Ex 12 2

1 clc

2 // Chapter 1 2 : Frequency mixe r s
3 // example 1 2 . 2 page no 504
4 // g i v en
5 gm=14*10^ -3 // t r anconduc tanc e
6 IDSS =40*10^ -3

7 RL=50 // l oad r e s i s t a n c e
8 Vgs=0

9 Vp=2* IDSS/gm // p inch o f f v o l t a g e
10 gc=IDSS /(2*Vp)// c onv e r s i o n t r anconduc tanc e
11 Av=gc*RL // v o l t a g e ga in
12 mprintf( ’ the c o nv e r s i o n v o l t a g e ga in i s %f ’ ,Av)

Scilab code Exa 12.4 MD Ex 12 4

1 clc

2 // Chapter 1 2 : Frequency mixe r s
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Figure 12.1: MD Ex 12 2

3 // example 1 2 . 4
4 // g i v en
5 f=1*10^3 //maximum f r e qu en cy o f unknown s i g n a l
6 df=1 //maximum e r r o r i n s i g n a l
7 fs=f^2/df // sampl ing f r e qu en cy
8 disp(fs, ’ the r e q u i r e d sampl ing f r e qu en cy i s ’ )
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Figure 12.2: MD Ex 12 4
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