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Eqn Equation (Particular equation of the above book)
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a scilab code whose theory is explained in Section 2.3 of the book.
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Chapter 2

Light propagation in optical
fiber

Scilab code Exa 2.1 1

1 // Op t i c a l F ib e r communicat ion by A s e l v a r a j a n
2 // example 2 . 1
3 //OS=Windows XP sp3
4 // S c i l a b v e r s i o n 5 . 5 . 1
5 clc;

6 clear all;

7 // case−1
8 ncore =1.46 // r e f r a c t i v e index o f c o r e
9 nclad=1 // r e f r a c t i v e index o f c l a dd i n g
10 c=3e5 // v e l o c i t y o f l i g h t i n Km/ s
11 L=1 // l e n g t h o f path i n Km
12 NA=sqrt(ncore^2-nclad ^2) // Numer ica l a p e r t u r e
13 delt_tau_by_L =(NA^2) /(2*c*ncore) // mu l t ipa th pu l s e

b roaden ing i n s /Km
14 delt_tau=delt_tau_by_L*L// bandwidth d i s t a n c e product

Hz
15 BL=(1/ delt_tau)*L// bandwidth d i s t a n c e product Hz
16 mprintf( ’ Numer ica l a p e r t u r e=%f ’ ,NA);//The answers

vary due to round o f f e r r o r

8



17 mprintf( ’ \ nMult ipath pu l s e b roaden ing=%fns /Km’ ,
delt_tau_by_L *1e9);//The answer p rov id ed in the
t ex tbook i s wrong // mu l t i p l i c a t i o n by 1 e9 to
c onv e r t s /Km to ns /Km

18 mprintf( ’ \nBandwidth d i s t a n c e product=%fMHz ’ ,BL*1e
-6);//The answer p rov id ed i n the t ex tbook i s
wrong // mu l t i p l i c a t i o n by 1e−6 to c onve r t Hz to
MHz

19 // case−2
20 ncore =1.465 // r e f r a c t i v e index o f c o r e
21 nclad =1.45 // r e f r a c t i v e index o f c l a dd i n g
22 NA=sqrt(ncore^2-nclad ^2) // Numer ica l a p e r t u r e
23 delt_tau_by_L =(NA^2) /(2*c*ncore) // mu l t ipa th pu l s e

b roaden ing i n s /m
24 BL=(1/ delt_tau_by_L)*L// bandwidth d i s t a n c e product

Hz
25 mprintf( ’ \n\ nNumer ica l a p e r t u r e=%f ’ ,NA);
26 mprintf( ’ \ nMult ipath pu l s e b roaden ing=%fns /Km’ ,

delt_tau_by_L *1e9);//The answer p rov id ed in the
t ex tbook i s wrong // mu l t i p l i c a t i o n by 1 e9 to
c onve r t s /Km to ns /Km

27 mprintf( ’ \nBandwidth d i s t a n c e product=%fGHz ’ ,BL*1e
-9);//The answer p rov id ed i n the t ex tbook i s
wrong // mu l t i p l i c a t i o n by 1e−6 to c onve r t Hz to
GHz

Scilab code Exa 2.2 2

1 // Op t i c a l F ib e r communicat ion by A s e l v a r a j a n
2 // example 2 . 2
3 //OS=Windows XP sp3
4 // S c i l a b v e r s i o n 5 . 5 . 1
5 clc;
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Figure 2.1: 1
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6 clear all;

7 lamda1 =0.7 // wave l ength i n um
8 lamda2 =1.3 // wave l ength i n um
9 lamda3 =2 // wave l ength i n um
10 f_lambda1 =(303.33*( lamda1 ^-1) -233.33) // equa t i on f o r

lambda1
11 f_lambda2 =(303.33*( lamda2 ^-1) -233.33) // equa t i on f o r

lambda2
12 f_lambda3 =(303.33*( lamda3 ^-1) -233.33) // equa t i on f o r

lambda3
13 mprintf(” Ma t e r i a l d i s p e r s i o n at Lambda 0 . 7um=%f”,

f_lambda1)

14 mprintf(”\ nMat e r i a l d i s p e r s i o n at Lambda 1 . 3um=%f”,
f_lambda2)//The answers vary due to round o f f
e r r o r

15 mprintf(”\ nMat e r i a l d i s p e r s i o n at Lambda 2um=%f”,
f_lambda3)//The answers vary due to round o f f
e r r o r

16 mprintf( ’ \ n I t s i s a s tandard s i l i c a f i b e r ’ )

Scilab code Exa 2.3 3

1 // Op t i c a l F ib e r communicat ion by A s e l v a r a j a n
2 // example 2 . 3
3 //OS=Windows XP sp3
4 // S c i l a b v e r s i o n 5 . 5 . 1
5 clc;

6 clear all;

7 // g i v en
8 ncore =1.505 // r e f r a c t i v e index o f c o r e
9 nclad =1.502 // r e f r a c t i v e index o f c l a dd i n g
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Figure 2.2: 2
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Figure 2.3: 3
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Figure 2.4: 4

10 V=2.4 //v no . f o r s i n g l e mode
11 lambda =1300e-9 // op e r a t i n g wave l ength i n m
12 // to f i n d
13 NA=sqrt(ncore^2-nclad ^2) // numer i c a l a p e r t u r e
14 a=V*( lambda)/(2* %pi*NA)// d imens ion o f f i b e r c o r e i n

m
15 // d i s p l a y
16 mprintf(”The numar i ca l a p e r t u r e =%f”,NA);
17 mprintf(”\n Dimension o f f i b e r c o r e =%f um”,a*1e6)//

mu l t i p l i c a t i o n by 1 e6 to c onve r t un i t from m to
um
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Scilab code Exa 2.4 4

1 // Op t i c a l F ib e r communicat ion by A s e l v a r a j a n
2 // example 2 . 4
3 //OS=Windows XP sp3
4 // S c i l a b v e r s i o n 5 . 5 . 1
5 clc;

6 clear all;

7 // g i v en
8

9 V=2 //v no . f o r s i n g l e mode
10 a=4 // r a d i u s o f f i b e r i n um
11 // to f i n d
12 w=a*(0.65+1.619*V^( -3/2) +2.87*V^-6) // e f f e c t i v e mode

r a d i u s i n um
13 // d i s p l a y
14

15 mprintf(” E f f e c t i v e mode r a d i u s =%f um”,w)

Scilab code Exa 2.6 6

1 // Op t i c a l F ib e r communicat ion by A s e l v a r a j a n
2 // example 2 . 6
3 //OS=Windows XP sp3
4 // S c i l a b v e r s i o n 5 . 5 . 1
5 clc;

6 clear all;

7 // g i v en
8 m=0 // f o r dominant mode
9 v=0 // f o r dominant mode
10 n1=1.5 // r e f r a c t i v e index o f c o r e
11 delta =0.01 // c o r e c l a d index d i f f e r e n c e
12 a=5 // f i b e r r a d i u s i n um

15



Figure 2.5: 6
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13 lambda =1.3 // wave l ength o f o p e r a t i o n i n um
14 // to f i n d
15 k0=(2* %pi/lambda)// c on s t an t i n /m
16 beta=sqrt((k0^2)*(n1^2) -(2*k0*n1*sqrt (2* delta)/a))//

p ropaga t i on c on s t an t i n rad /um
17 mprintf( ’ P ropagat i on c on s t an t=%f rad /um ’ ,beta)//The

answers vary due to round o f f e r r o r

Scilab code Exa 2.8 8

1 // Op t i c a l F ib e r communicat ion by A s e l v a r a j a n
2 // example 2 . 8
3 //OS=Windows XP sp3
4 // S c i l a b v e r s i o n 5 . 5 . 1
5 clc;

6 clear all;

7 // g i v en
8 M=1000; //modes suppor t ed
9 lambda =1.3; // op e r a t i n g wave l ength i n um

10 n1=1.5; // r e f r a c t i v e index o f c o r e
11 n2 =1.48; // r e f r a c t i v e index o f c l a dd i n g
12 // to f i n d
13 V=sqrt (2*M)// no rma l i s ed f r e qu en cy V no .
14 NA=sqrt(n1^2-n2^2) // numer i c a l appe r tu r e
15 R=lambda*V/(2* %pi*NA)// r a d i u s o f f i b e r i n um
16 // d i s p l a y
17 mprintf(”Core Radius=%fum”,R)//The answer p rov id ed

i n the t ex tbook i s wrong
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Figure 2.6: 8
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Figure 2.7: 9
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Scilab code Exa 2.9 9

1 // Op t i c a l F ib e r communicat ion by A s e l v a r a j a n
2 // example 2 . 9
3 //OS=Windows XP sp3
4 // S c i l a b v e r s i o n 5 . 5 . 1
5 clc;

6 clear all;

7 // g i v en
8 lambda =1.3; // wave l ength o f o p e r a t i o n i n um
9 n1=1.5; // r e f r a c t i v e index o f c o r e
10 n2 =1.48; // r e f r a c t i v e index o f c l a dd i n g
11 k0=2*%pi/lambda;// c on s t an t i n /m
12 // case−1
13 b=0.5 // no rma l i z ed p ropaga t i on c on s t an t
14 k0=2*%pi/lambda // c on s t an t
15 beta=k0*sqrt(n2^2+b*(n1^2-n2^2))// p ropaga t i on

c on s t an t
16 mprintf(” Propagat i on c on s t an t=%frad /um”,beta)//The

answers vary due to round o f f e r r o r
17 // case−2
18 // g i v en
19 lambda =1.3; // wave l ength o f o p e r a t i o n i n um
20 n1=1.5; // r e f r a c t i v e index o f c o r e
21 n2 =1.48; // r e f r a c t i v e index o f c l a dd i n g
22 k0=2*%pi/lambda;// c on s t an t i n /m
23 b=0.5 // no rma l i z ed p ropaga t i on c on s t an t
24 k0=2*%pi/lambda // c on s t an t
25 b=(((n1+n2)/2)^2-n2^2)/(n1^2-n2^2) // no rma l i z ed

p ropaga t i on c on s t an t
26 mprintf(”\ nPropagat ion c on s t an t=%f ”,b)//The answers

vary due to round o f f e r r o r
27

28 // case−3
29 // g i v en
30 lambda =1.3; // wave l ength o f o p e r a t i o n i n um
31 n1=1.5; // r e f r a c t i v e index o f c o r e
32 n2=1.0; // r e f r a c t i v e index o f c l a dd i n g

20



Figure 2.8: 10

33 k0=2*%pi/lambda;// c on s t an t i n /m
34 b=0.5 // no rma l i z ed p ropaga t i on c on s t an t
35 k0=2*%pi/lambda // c on s t an t
36 beta=k0*sqrt(n2^2+b*(n1^2-n2^2))// p ropaga t i on

c on s t an t
37 mprintf(”\ nPropagat ion c on s t an t=%f rad /um”,beta)//

The answers vary due to round o f f e r r o r

Scilab code Exa 2.10 10

1 // Op t i c a l F ib e r communicat ion by A s e l v a r a j a n
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2 // example 2 . 1 0
3 //OS=Windows XP sp3
4 // S c i l a b v e r s i o n 5 . 5 . 1
5 clc;

6 clear all;

7 // g i v en
8 // case−1
9 n1 =1.49; // r e f r a c t i v e index o f c o r e
10 n2=1.46 // r e f r a c t i v e index o f c l a dd i n g
11 c=3*10^5; // speed o f l i g h t i n Km/ s
12 t1=n1/c;// t ime de l ay f o r one t r a v e l i n g a l ong a x i s i n

s /Km
13 t2=(n1^2/n2)/c// t ime de l ay f o r one t r a v e l i n g a l ong

path tha t i s t o t a l l y r e f l e c t i n g at the f i r s t
i n t e r f a c e i n s /km

14 mprintf(” t ime de l ay f o r t r a v e l i n g a l ong a x i s =%f us /
Km”,t1*1e6)// mu l t i p l i c a t i o n by 1 e6 to c onve r t the
un i t from s /Km to us /Km

15 mprintf(”\ ntime de l ay f o r t r a v e l i n g a l ong path tha t
i s t o t a l l y r e f l e c t i n g at the f i r s t i n t e r f a c e =

%fus /km”,t2*1e6)// mu l t i p l i c a t i o n by 1 e6 to
c onve r t the un i t from s /Km to us /Km

16 // case−2
17 n1 =1.47; // r e f r a c t i v e index o f c o r e
18 n2=1.46 // r e f r a c t i v e index o f c l a dd i n g
19 c=3*10^5; // speed o f l i g h t i n Km/ s
20 t1=n1/c;// t ime de l ay f o r one t r a v e l i n g a l ong a x i s i n
21 t2=(n1^2/n2)/c// t ime de l ay f o r one t r a v e l i n g a l ong

path tha t i s t o t a l l y r e f l e c t i n g at the f i r s t
i n t e r f a c e

22 mprintf(”\ ntime de l ay f o r t r a v e l i n g a l ong a x i s =%f
us /Km”,t1*1e6)// mu l t i p l i c a t i o n by 1 e6 to c onve r t
the un i t from s /Km to us /Km

23 mprintf(”\ ntime de l ay f o r t r a v e l i n g a l ong path tha t
i s t o t a l l y r e f l e c t i n g at the f i r s t i n t e r f a c e =
%fus /km”,t2*1e6)// mu l t i p l i c a t i o n by 1 e6 to
c onve r t the un i t from s /Km to us /Km

24
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25 //The answer p rov id ed i n the t ex tbook i s wrong i t
has got wrong un i t

23



Chapter 3

Fiber optic technology

Scilab code Exa 3.1 1

1 // Op t i c a l F ib e r communicat ion by A s e l v a r a j a n
2 // example
3 //OS=Windows XP sp3
4 // S c i l a b v e r s i o n 5 . 5 . 1
5 clc;

6 clear all;

7 // g i v en
8 PL=1; // l e n g t h o f pre fo rm in m
9 PD=25e-3; // da imete r o f pre fo rm in m
10 OD=125e-6; // ou t e r da imete r o f o p t i c a l f i b e r i n m
11 V=%pi*((PD/2)^2)*PL;// volume o f Preform c y l i n d e r i n

mˆ3
12 L=V/(%pi*((OD)^2));// Length o f o p t i c a l f i b e r i n m
13 mprintf(”Length o f o p t i c a l f i b e r=%fKm”,L/1e3);//

d i v i s i o n by 1 e3 to c onve r t un i t from m to Km

Scilab code Exa 3.2 2
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Figure 3.1: 1

25



1 // Op t i c a l F ib e r communicat ion by A s e l v a r a j a n
2 // example 3 . 2
3 //OS=Windows XP sp3
4 // S c i l a b v e r s i o n 5 . 5 . 1
5 clc;

6 clear all;

7 // g i v en
8 NA1 =0.2; // numer i c a l appe r tu r e o f f i b e r 1
9 NA2 =0.1; // numer i c a l appe r tu r e o f f i b e r 2
10 D1=12; // c o r e da imete r o f f i b e r 1 i n um
11 D2=6; // c o r e da imete r o f f i b e r 2 i n um
12 Losses =20* log10(NA1/NA2)+20* log10(D1/D2);// t o t a l

f i b e r to f i b e r c o up l i n g l o s s e s due to NA mismatch
and s i z e mismatch

13 mprintf(” t o t a l l o s s e s=%fdB ”,Losses);
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Figure 3.2: 2
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Chapter 4

Optical sources and transmitter
circuits

Scilab code Exa 4.1 1

1 // Op t i c a l F ib e r communicat ion by A s e l v a r a j a n
2 // example 4 . 1
3 //OS=Windows XP sp3
4 // S c i l a b v e r s i o n 5 . 5 . 1
5 clc;

6 clear all;

7 // g i v en
8 tau_r =12*10^ -9 // r a d i a t i v e r e c omb ina t i on t ime in s
9 tau_nr =35*10^ -9 //non−r a d i a t i v e r e c omb ina t i on t ime in

s
10 n1=3.5 // r e f r a c t i v e index o f s em i conduc to r
11 n2=1 // r e f r a c t i v e index o f a i r
12 d=0.4*10^ -6 // a c t i v e l a t e r t h i c k n e s s i n m
13 V=8 // r e comb ina t i on v e l o c i t y
14 eta_int =1/(1+( tau_r/tau_nr))// i n t e r n a l quantum

e f f i c i e n c y
15 tau =1/(( tau_r^-1)+( tau_nr ^-1)+(2*V/d))// t o t a l
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r e c omb ina t i on t ime in s
16 f=sqrt (3) /(2* %pi*tau)// bandwidth i n Hz
17 F3=((n1-n2)^2/(n1+n2)^2) // f r e s n e l r e f l e c t i o n
18 eta_ext=eta_int *(1-F3)// e x t e r n a l quantum e f f i c i e n c y
19 mprintf(” i n t e r n a l quantum e f f i c i e n c y=%f”,eta_int)//

The answers vary due to round o f f e r r o r
20 mprintf(”\ n t o t a l r e c omb ina t i on t ime =%f ns ”,tau*1e9)

// mu l t i p l i c a t i o n by 1 e9 to c onve r t un i t from s to
ns //The answers vary due to round o f f e r r o r

21 mprintf(”\nbandwidth =%f MHz”,f*1e-6) //
mu l t i p l i c a t i o n by 1e−6 to c onve r t un i t from Hz to
MHz///The answers vary due to round o f f e r r o r

22 mprintf(”\ n f r e s n e l r e f l e c t i o n=%f ”,F3)//The answers
vary due to round o f f e r r o r

23 mprintf(”\ n e x t e r n a l quantum e f f i c i e n c y=%f”,eta_ext)
//The answers vary due to round o f f e r r o r

Scilab code Exa 4.2 2

1 // Op t i c a l F ib e r communicat ion by A s e l v a r a j a n
2 // example 4 . 2
3 //OS=Windows XP sp3
4 // S c i l a b v e r s i o n 5 . 5 . 1
5 clc;

6 clear all;

7 // g i v en
8 lambda =1.3 // wave l ength o f l a s e r i n um
9 w=5 // a c t i v e l a y e r width i n um
10 d=2 // a c t i v e l a y e r t h i c k n e s s i n um
11 n1=3.5 // r e f r a c t i v e index o f c o r e
12 n2=3.49 // r e f r a c t i v e index o f c l a dd i n g
13 // to f i n d
14 k0=2*%pi/lambda // p ropaga t i on c on s t an t
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15 row =0.3 // con f i n ement f a c t o r
16 neff=sqrt(n2^2+row)// e f f e c t i v e r e f r a c t i v e index
17 D=k0*d*(sqrt(n1^2-n2^2))// no rma l i z ed t h i c k n e s s
18 W=k0*w*(sqrt(neff^2-n2^2))// no rma l i z ed width // the

answer g i v en i n t ex tbook i s wrong
19 Wlat=w*(sqrt (2*log(2)))*(0.32+2.1*(W^ -1.5))// Fu l l

width l a t e r a l a t h a l f maximum in um/ the answer
g i v en i n t ex tbook i s wrong

20 Wtra=d*(sqrt (2*log(2)))*(0.32+2.1*(D^ -1.5))// Fu l l
width t r a n s v e r s e at h a l f maximum in um/ the
answer g i v en i n t ex tbook i s wrong

21 mprintf(”Normal i zed t h i c k n e s s=%f”,D)//The answers
vary due to round o f f e r r o r

22 mprintf(”\n Normal i zed width =%f”,W)// mu l t i p l i c a t i o n
by 1 e9 to c onv e r t un i t from s to ns /// the

answer g i v en i n t ex tbook i s wrong
23 mprintf(”\ nFu l l width l a t e r a l a t h a l f maximum =%f um

”,Wlat)// mu l t i p l i c a t i o n by 1e−6 to c onve r t un i t
from Hz to MHz//// the answer g i v en i n t ex tbook
i s wrong

24 mprintf(”\ nFu l l width t r a n s v e r s e at h a l f maximum =%f
um”,Wtra)// mu l t i p l i c a t i o n by 1e−6 to c onve r t
un i t from Hz to MHz//// the answer g i v en i n
t ex tbook i s wrong

Scilab code Exa 4.3 3

1 // Op t i c a l F ib e r communicat ion by A s e l v a r a j a n
2 // example 4 . 3
3 //OS=Windows XP sp3
4 // S c i l a b v e r s i o n 5 . 5 . 1
5 clc;

6 clear all;
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7 // g i v en
8 clear all;

9 Eg=1.3 //band gap ene rgy i n eV
10 l=0.4 // c a v i t y l e n g t h i n mm
11 R1=0.5 // r e f l e c t i v i t i e s on ends
12 R2=0.5 // r e f l e c t i v i t i e s on ends
13 alpha=3 // l o s s c o e f f i c i e n t i n /mm
14 current_density =30*10^5 // c u r r e n t d e n s i t y i n amp/mˆ2
15 area =0.2*0.5*10^ -6 // l a s e r a c t i v e a r ea i n mˆ2
16

17 lambda =1.24/ Eg // em i s s i o n wave l ength i n um
18 gth=alpha +(1/(2*l))*log (1/(R1*R2))// Thresho ld Gain
19 threshold_current=current_density*area // t h r e s h o l d

c u r r e n t i n A
20 mprintf(” Emiss ion wave l ength =%f nm”,lambda)//

mu l t i p l i c a t i o n by 1 e3 to c onve r t un i t from um to
nm

21 mprintf(”\ nThresho ld Gain=%f/mm”,gth)
22 mprintf(”\ nThresho ld c u r r e n t =%f mA”,

threshold_current *1e3)// f o r c o n v e r t i n g un i t from
A to mA

Scilab code Exa 4.4 4

1 // Op t i c a l F ib e r communicat ion by A s e l v a r a j a n
2 // example 4 . 4
3 //OS=Windows XP sp3
4 // S c i l a b v e r s i o n 5 . 5 . 1
5 clc;

6 clear all;

7 // g i v en
8 clear all;

9 lamda =0.85*10^ -6 // wave l ength o f o p e r a t i o n i n m
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10 delta_lamda =36*10^ -9 // s p e c t r a l width i n m
11 fractional_width=delta_lamda/lamda // f r a c t i o n a l width
12 mprintf(” F r a c t i o n a l width=%f p e r c en t ”,

fractional_width *100) // mu l t i p l i c a t i o n by 100 to
r e p r e s e n t i n f o rma t i o n i n p e r c en t a g e
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Chapter 5

Optical Detectors and
Receivers

Scilab code Exa 5.1 1

1 // Op t i c a l F ib e r communicat ion by A s e l v a r a j a n
2 // example 5 . 1
3 //OS=Windows XP sp3
4 // S c i l a b v e r s i o n 5 . 5 . 1
5 clc;

6 clear all;

7 // g i v en
8

9 optical_power =10*10^ -6 // o p t i c a l power i n W
10 R=0.5 // Re sp on s i v i t y i n A/W
11 Is=optical_power*R// sho t n o i s e c u r r e n t i n A
12 Id=2*10^ -9 // dark c u r r e n t i n A
13 Rl=1e6 //Load r e s i s t a n c e i n ohm
14 B=1e6 // bandwidth i n Hz
15 T=300 // Temperature i n K
16 K=1.38*10^ -20 //Boltzman con s t an t i n m2 g s−2 K−1
17 q=1.609*10^ -19 // cha rge o f a e l e c t r o n i n Coulombs
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Figure 5.2: 2

18 Ith =4*K*T*B/Rl //Mean Square Thermal n o i s e c u r r e n t i n
A

19 SNR=(Is^2) /(2*q*(Is+Id)+Ith)// S i g n a l to n o i s e r a t i o
20 mprintf(”Thermal n o i s e c u r r e n t=%f∗10ˆ−18A”,Ith

*10^18)

21 mprintf(”\nShot n o i s e c u r r e n t=%f∗10ˆ−6A”,Is *10^6)
22 mprintf(”\ nS i gna l to n o i s e r a t i o=%fdB” ,10*log10(SNR)

)//The answers vary due to round o f f e r r o r

Scilab code Exa 5.2 2
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1 // Op t i c a l F ib e r communicat ion by A s e l v a r a j a n
2 // example 5 . 2
3 //OS=Windows XP sp3
4 // S c i l a b v e r s i o n 5 . 5 . 1
5 clc;

6 clear all;

7 // g i v en
8 eta =0.6 //quantum e f f i c i e n c y
9 Po=10*10^ -6 // o p t i c a l power i n W
10 q=1.6*10^ -19 // cha rge o f an e l c t r o n i n columb
11 lambda =0.85*10^ -6 // wave l ength i n m
12 h=6.6*10^ -34 // planck ’ s c on s t an t
13 c=3*10^8 // v e l o c i t y o f l i g h t i n m/ s
14 Rl=50 // l oad Re s i s t a n c e i n ohm
15 R=(q*eta*lambda)/(h*c)// r e s p o n s i v i t y i n A/W
16 I=R*Po // c u r r e n t i n A
17 V=Rl*I// Vo l tage i n V
18 mprintf(” Re s p on s i v i t y=%f”,R)
19 mprintf(”\ nCurrent=%fuA”,I*10^6) // mu l t i p l i c a t i o n by

1 e6 to c onve r t un i t from A to uA
20 mprintf(”\ nVol tage=%fmV”,V*10^3) // mu l t i p l i c a t i o n by

1 e6 to c onve r t un i t from V to mV

Scilab code Exa 5.3 3

1 // Op t i c a l F ib e r communicat ion by A s e l v a r a j a n
2 // example 5 . 3
3 //OS=Windows XP sp3
4 // S c i l a b v e r s i o n 5 . 5 . 1
5 clc;

6 clear all;

7 // g i v en
8 tau_tr =2*1e-9 // t r a n s i t t ime in s e c
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Figure 5.4: 4

9 Rl=50 // l oad r e s i s t a n c e i n ohm
10 Cd=3*1e-12 // Junc t i on c a p a c i t a n c e i n f a r ad
11 tau =2*Rl*Cd // C i r c u i t t ime c on s t an t i n s e c
12 f3dB =(0.35/ tau_tr)// 3dB bandwidth i n Hz
13 mprintf(” C i r c u i t t ime con s t an t =%f ns ”,tau*1e9)//

mu l t i p l i c a t i o n by 1 e9 to c onve r t un i t from s to
ns

14 mprintf(”\n3dB bandwidth=%fMHz”,f3dB*1e-6) //
mu l t i p l i c a t i o n by 1e−6 to c onve r t un i t from Hz to
MHz
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Scilab code Exa 5.4 4

1 // Op t i c a l F ib e r communicat ion by A s e l v a r a j a n
2 // example 5 . 4
3 //OS=Windows XP sp3
4 // S c i l a b v e r s i o n 5 . 5 . 1
5 clc;

6 clear all;

7 // g i v en
8 I=100*1e-9 // c u r r e n t i n A
9 P=5*1e-9 // I n c i d e n t power i n W

10 h=6.6*10^ -34 // planck ’ s c on s t an t
11 c=3*10^8 // v e l o c i t y o f l i g h t i n m/ s
12 q=1.6*10^ -19 // cha rge o f an e l c t r o n i n columb
13 eta =0.7 //quantum e f f i c i e n c y
14 lambda =1.5*10^ -6 // wave l ength i n m
15 R=I/P;//APD r e s p o n s i v i t y i n A/W
16 M= (R*h*c)/(q*eta*lambda);// Mu l t i p l i c a t i o n f a c t o r
17 mprintf(” Re s p on s i v i t y=%f”,R)
18 mprintf(”\ nMu l t i p l i c a t i o n f a c t o r=%f”,M)

Scilab code Exa 5.5 5

1 // Op t i c a l F ib e r communicat ion by A s e l v a r a j a n
2 // example 5 . 5
3 //OS=Windows XP sp3
4 // S c i l a b v e r s i o n 5 . 5 . 1
5 clc;

6 clear all;

7 // g i v en
8 h=6.6*10^ -34 // planck ’ s c on s t an t
9 c=3*10^8 // v e l o c i t y o f l i g h t i n m/ s

10 q=1.6*10^ -19 // cha rge o f an e l c t r o n i n columb
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11 lambda =0.85*10^ -6 // wave l ength i n m
12 I=0.1 // i n c i d e n t l i g h t i n t e n s i t y i n mW/mm2
13 Iph1 =10*1e-6 // pho t o cu r r en t i n p in i n A
14 Iph2 =500*1e-6 // pho t o cu r r en t i n APD in A
15 A=0.2 // d e t e c t o r a r ea i n mm2
16 P=I*A//Power s e en by d e t e c t o r i n mW
17 photons_generated=P*1e-3/(h*c/lambda)// photons

Generated
18 Rate=Iph1/q// r a t e o f c a r r i e r g e n e r a t i o n f o r p in
19 eta=Rate/photons_generated;//Quantum e f f i c i e n c y f o r

p in
20 M=Iph2/Iph1 // Mu l t i p l i c a t i o n f a c t o r
21 mprintf( ’Quantum e f f i c i e n c y i s=%f ’ ,eta);//The

answers vary due to round o f f e r r o r
22 mprintf( ’ \n Avalanche mu l t i p l e f a c t o r=%f ’ ,M);
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Chapter 6

Integrated Optics and Photonic
Circuits

Scilab code Exa 6.1 1

1 // Op t i c a l F ib e r communicat ion by A s e l v a r a j a n
2 // example 6 . 1
3 //OS=Windows XP sp3
4 // S c i l a b v e r s i o n 5 . 5 . 1
5 clc;

6 clear all;

7 // g i v en
8 lamda =1.55; // wave l ength i n um
9 n1 =1.51; // Film r e f r a c t i v e index
10 n2=1.5; // s u b s t r a t e r e f r a c t i v e index
11 t=(lamda)/(2* %pi*sqrt(n1*n1-n2*n2));// Th i ckne s s o f

f i lm in um
12 mprintf( ’ Film t h i c k n e s s=%fum ’ ,t);
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Figure 6.2: 2
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Scilab code Exa 6.2 2

1 // Op t i c a l F ib e r communicat ion by A s e l v a r a j a n
2 // example 6 . 2
3 //OS=Windows XP sp3
4 // S c i l a b v e r s i o n 5 . 5 . 1
5 clc;

6 clear all;

7 // g i v en
8 b=0.5 // no rma l i z ed p ropoaga t i on c on s t an t
9 V=(2* atan(b/(1-b))/(sqrt(1-b)))// no rma l i z ed

f r e qu en cy
10 mprintf( ’ Normal i zed f r e qu en cy=%f ’ ,V)
11 lamda =1.3; // wave l ength i n um
12 n1 =2.21; // Film r e f r a c t i v e index
13 n2=2.2; // s u b s t r a t e r e f r a c t i v e index
14 t=(lamda)/(2* %pi*sqrt(n1*n1-n2*n2));// Th i ckne s s o f

f i lm in um
15 mprintf( ’ \nFilm t h i c k n e s s=%fum ’ ,t);

Scilab code Exa 6.3 3

1 // Op t i c a l F ib e r communicat ion by A s e l v a r a j a n
2 // example 6 . 3
3 //OS=Windows XP sp3
4 // S c i l a b v e r s i o n 5 . 5 . 1
5 clc;

6 clear all;

7 // g i v en
8 lamda =1.3; // wave l ength i n um
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Figure 6.4: 4

9 nf =1.51; // Film r e f r a c t i v e index
10 t=1.5; // Film t h i c k n e s s i n um
11 ns=1.5 //Waveguide r e f r a c t i v e index
12 na=1 // r e f r a c t i v e index o f a i r
13 V=(2* %pi*t/lamda)*sqrt(nf^2-ns^2) //V−number
14 a=(ns^2-na^2)/(nf^2-ns^2) // asymmetry parameter o f

the waveguide
15 Vc=atan(a^0.5) // c u t o f f V−number
16 mprintf(”V−number=%f”,V)
17 mprintf(”\nasymmetry parameter o f the waveguide=%f”,

a)

18 mprintf(”\ nCuto f f V−number=%f”,Vc)
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Scilab code Exa 6.4 4

1 // Op t i c a l F ib e r communicat ion by A s e l v a r a j a n
2 // example 6 . 4
3 //OS=Windows XP sp3
4 // S c i l a b v e r s i o n 5 . 5 . 1
5 clc;

6 clear all;

7 // g i v en
8 delta_phi=%pi

9 d=4*10^ -6 // s e p e r a t i o n between e l e c t r o d e s
10 n=2.2 // approx imate i n d e r i n absence o f v o l t a g e
11 r13 =30*10^ -12 // poper e l e c t r o o p t i c c o e f f i c i e n t
12 row =0.4 // ov e r l a p f a c t o r
13 lambda =1300*1e-9 // wave l ength i n m
14 L=8*10^ -3 // l e n g t h o f e l e c t r o d e i n m
15 delta_n=delta_phi*lambda /(2* %pi*L)// change i n

r e f r a c t i v e index
16 V_pi =2*d*delta_n /(n^3* row*r13)// Vol tahe r e q u i r e d f o r

u s i n g the d e v i c e as BPSK modulator
17 mprintf(” Vo l tage r e q u i r e d f o r u s i n g the d e v i c e as

BPSK modulator=%fV”,V_pi)
18 mprintf(”\ nVol tage l e n g t h product f o r un i t l e n g t h i s

=%fVm”,V_pi)

Scilab code Exa 6.5 5

1 // Op t i c a l F ib e r communicat ion by A s e l v a r a j a n
2 // example 6 . 5
3 //OS=Windows XP sp3
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4 // S c i l a b v e r s i o n 5 . 5 . 1
5 clc;

6 clear all;

7 // g i v en
8 d=10*10^ -6 // s e p e r a t i o n between e l e c t r o d e s
9 ne=2.2 // approx imate i n d e r i n absence o f v o l t a g e
10 r33 =32*10^ -12 // poper e l e c t r o o p t i c c o e f f i c i e n t
11 lambda =1*1e-6 // wave l ength i n m
12 L=5*10^ -3 // l e n g t h o f e l e c t r o d e i n m
13 V=d*lambda /(2* %pi*ne^3* r33*L)// Vol tahe r e q u i r e d f o r

u s i n g the d e v i c e as BPSK modulator
14 mprintf(” Vo l tage r e q u i r e d f o r u s i n g the d e v i c e as

BPSK modulator=%fV”,V)// the answer i s d i f f e r e n t
because o f round ing o f f e r r o r

Scilab code Exa 6.6 6

1 // Op t i c a l F ib e r communicat ion by A s e l v a r a j a n
2 // example 6 . 6
3 //OS=Windows XP sp3
4 // S c i l a b v e r s i o n 5 . 5 . 1
5 clc;

6 clear all;

7 // g i v en
8 delta_L =1/100 // e r r o r i n e f f e c t i v e i n t e r a c t i o n l e n g t h
9 P=(%pi/2* delta_L)^2 // c r o s s t a l k power output i n W

10 mprintf(” c r o s s t a l k power output=%fx10ˆ−4W”,P*10^4);
// mu l t i p l i c a t i o n by 10ˆ4 to c onv e r t un i t from W
to 10ˆ−4 W

11 PdB =10* log10(P)// power i n dB
12 mprintf(”\ n c r o s s t a l k power output=%fdB”,PdB)
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Chapter 7

Wavelength Division
Multiplexing

Scilab code Exa 7.1 1

1 // Op t i c a l F ib e r communicat ion by A s e l v a r a j a n
2 // example 7 . 1
3 //OS=Windows XP sp3
4 // S c i l a b v e r s i o n 5 . 5 . 1
5 clc;

6 clear all;

7 // g i v en
8 delta_lambda =60e-9; // d e l t a lambda in m
9 lambda =1550e-9; // wave l ength i n m
10 c=3e8 // v e l o c i t y o f l i g h t i n m/ s
11 CS=75*1e9 // Channel s p a c i n g i n Hz
12 Power_margin =30 // power margin i n dB
13 Fiber_loss =0.25 // f i b e r l o s s i n dB/Km
14 channel_capacity =2.5*1 e9 // channe l c a p a c i t y STM−16 i n

bps
15 delta_f =(c*delta_lambda)/lambda ^2; // f r e qu en cy

bandwidth i n Hz
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Figure 7.1: 1
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16 transmission_distance=Power_margin/Fiber_loss //
Transmi s s i on d i s t a n c e i n Km

17 No_channels=round(delta_f/CS);//No . o f c hanne l s
18 distance_bitrate_product=No_channels*

channel_capacity*transmission_distance // d i s t a n c e
b i t r a t e product i n bpsKm

19 mprintf(” f r e qu en cy bandwidth =%f x10 ˆ12Hz”,delta_f /1
e12)// // d i v i s i o n by 1 e12 to c onv e r t un i t from Hz
to 10ˆ12 Hz

20 mprintf(”\ nTransmi s s i on d i s t a n c e =%f Km”,
transmission_distance)

21 mprintf(”\nNo . o f c hanne l s=%i”,No_channels)
22 mprintf(”\ nDi s tance b i t r a t e product =%f Tb i t s /sKm”,

distance_bitrate_product /1e12)// // d i v i s i o n by 1
e12 to c onv e r t un i t from b i t s /sKm to Tb i t s /sKm
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Chapter 8

Coherent Optical
Communication

Scilab code Exa 8.1 1

1 // Op t i c a l F ib e r communicat ion by A s e l v a r a j a n
2 // example 8 . 1
3 //OS=Windows XP sp3
4 // S c i l a b v e r s i o n 5 . 5 . 1
5 clc;

6 clear all;

7 eta =0.8; //quantum e f f i c i e n c y o f d e t e c t i o n
8 Ps=2e-9; // r e c e i v e d o p t i c a l power i n W
9 h=6.62*1e-34; // p l an ck s c on s t an t
10 lambda =1500*1e-9 // wave l ength i n m
11 c=3*1e8 // v e l o c i t y o f l i g h t i n m/ s
12 new=c/lambda;// f r e qu en cy i n Hz
13 B=1e6;// S i g n a l Bandwidth i n Hz
14 SNR=(eta*Ps)/(2*h*new*B);// s i g n a l to n o i s e r a t i o
15 SNRdB =10* log10(SNR)// s i g n a l to n o i s e r a t i o i n dB)
16 mprintf(” s i g n a l to n o i s e r a t i o=%f”,SNR)// the answer

i n t ex tbook i s wrong
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Figure 8.1: 1
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17 mprintf(”\ n s i g n a l to n o i s e r a t i o=%f dB”,SNRdB)// the
answer i n t ex tbook i s wrong
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Chapter 9

Optical Amplifiers

Scilab code Exa 9.1 1

1 // Op t i c a l F ib e r communicat ion by A s e l v a r a j a n
2 // example 9 . 1
3 //OS=Windows XP sp3
4 // S c i l a b v e r s i o n 5 . 5 . 1
5 clc;

6 clear all;

7 lambda =1.3*1e-6 // wave l ength i n m
8 c=3*1e8 // v e l o c i t y o f l i g h t i n m/ s
9 SNRoutdB =30 // s i g n a l to n o i s e r a t i o at ou tpu t i n dB
10 SNRout =10^( SNRoutdB /10);// s i g n a l to n o i s e r a t i o at

output normal s c a l e
11 new=c/lambda;// f r e qu en cy i n Hz
12 h=6.6e-34; // p l an ck s c on s t an t
13 P=0.5e-3; // Input power i n W
14 NFdB=4 // n o i s e f i g u r e i n dB
15 NF=10^( NFdB /10);// n o i s e f i g u r e i n normal s c a l e
16 SNRin=NF*SNRout // s i g n a l to n o i s e r a t i o at i nput

normal s c a l e
17 delta_Be=P/(2*h*new*SNRin);// r e c e i v e r bandwidth i n
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Figure 9.1: 1
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Figure 9.2: 2

Hz
18 mprintf( ’ S i g n a l to n o i s e r a t i o at Input=%f ’ ,SNRin)
19 mprintf( ’ \ nRec i e v e r bandwidth i s=%fx10 ˆ14Hz ’ ,

delta_Be /1e14);// d i v i s i o n by 1 e14 to c onv e r t the
un i t from Hz to 10ˆ14 Hz

20 // The answer g i v en i n t ex tbook i s wrong

Scilab code Exa 9.2 2

1 // Op t i c a l F ib e r communicat ion by A s e l v a r a j a n
2 // example 9 . 2
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3 //OS=Windows XP sp3
4 // S c i l a b v e r s i o n 5 . 5 . 1
5 clc;

6 clear all;

7 PASE=1e-3; // amp l i f i e d spontaneous em i s s i o n power i n
W

8 Gdb =20; // o p t i c a l am p l i f i e r ga in i n dB
9 G=10^( Gdb /10);// o p t i c a l am p l i f i e r ga in i n normal

s c a l e
10 delta_newbynew =5e-6; // f r a c t i o n a l bandwidth
11 h=6.6e-34; // planck ’ s c on s t an t
12 ns=PASE /((G-1)*h/delta_newbynew);// n o i s e f a c t o r
13 mprintf( ’ n o i s e f a c t o r i s=%fx10 ˆ21 ’ ,ns/1e21);//

d i v i s i o n by 1 e21 to c onve r t the un i t from Hz to
10ˆ21 Hz

14 // The answer g i v en i n t ex tbook i s wrong

Scilab code Exa 9.3 3

1 // Op t i c a l F ib e r communicat ion by A s e l v a r a j a n
2 // example 9 . 3
3 //OS=Windows XP sp3
4 // S c i l a b v e r s i o n 5 . 5 . 1
5 clc;

6 clear all;

7 L=50 // l i n k l e n g t h i n Km
8 Fiber_loss =0.2 // f i b e r l o s s i n dB/Km
9 Req_Gain=Fiber_loss*L// r e q u i r e d Gain

10 Fn1db=5 // No i s e f i g u r e i n dB
11 Fn2db=5 // No i s e f i g u r e i n dB
12 Fn3db=5 // No i s e f i g u r e i n dB
13 Fn1 =10^( Fn1db /10);// No i s e f i g u r e i n normal s c a l e f o r

a l l a m p l i f i e r s
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Figure 9.3: 3
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14 Fn2 =10^( Fn2db /10);// No i s e f i g u r e i n normal s c a l e f o r
a l l a m p l i f i e r s

15 Fn3 =10^( Fn3db /10);// No i s e f i g u r e i n normal s c a l e f o r
a l l a m p l i f i e r s

16 G1=10^( Req_Gain /10) // ga in i n normal s c a l e
17 G2=10^( Req_Gain /10) // ga in i n normal s c a l e
18 Fneff=Fn1+(Fn2/G1)+(Fn3/(G1*G2));// E f f e c t i v e n o i s e

f i g u r e
19 SNRindb =30; // S i g n a l to n o i s e r a t i o at i nput i n dB
20 SNRout =10^( SNRindb /10)/Fneff;// S i g n a l to n o i s e r a t i o

at output i n dB
21 SNRoutdb =10* log10(SNRout);

22 mprintf(” Requ i red Gain=%f”,Req_Gain)
23 mprintf(”\ nE f f e c t i v e n o i s e f i g u r e=%f”,Fneff)
24 mprintf(”\ nS i gna l to n o i s e r a t i o at output =%f dB”,

SNRoutdb)
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Chapter 10

Photonic Switching

Scilab code Exa 10.1 1

1 // Op t i c a l F ib e r communicat ion by A s e l v a r a j a n
2 // example 1 0 . 1
3 //OS=Windows XP sp3
4 // S c i l a b v e r s i o n 5 . 5 . 1
5 clc;

6 clear all;

7 Xx=-30 // c r o s s t a l k i n dB
8 L=0.3 // t y p i c a l va l u e
9 N=5 //no . o f sw i t c h e s Nb+Nc
10 SXR=Xx -L*(N) -10*log10 (5*(10^( -L*N/10))/N)// S i g n a l

power to n o i s e power i n dB
11 mprintf( ’Minimum and maximum SXR va l u e s=%fdB ’ ,SXR)

Scilab code Exa 10.2 2
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Figure 10.1: 1
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Figure 10.2: 2
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1 // Op t i c a l F ib e r communicat ion by A s e l v a r a j a n
2 // example 1 0 . 2
3 //OS=Windows XP sp3
4 // S c i l a b v e r s i o n 5 . 5 . 1
5 clc;

6 clear all;

7 PB=40 // power budget i n dB
8 x=-30 // c r o s s t a l k i n dB assumed
9 N=4 //no . o f sw i t c h e s
10 Lin=1 // i n s e r t i o n l o s s o f i n dB
11 Linw=Lin*N// wors t c a s e i n s e r t i o n l o s s o f i n dB
12 Lc=2 // wors t c a s e c onne c t o r l o s s i n dB
13 L=Linw +2*Lc // t o t a l power l o s t i n the wors t c a s e

s i g n a l path i n dB
14 Power_margin=PB-L// power margin i n dB
15 K=0;

16 for i=1:N

17 K=K+((( -1)^(i+1))*(10^( -x/10))^i);

18 end

19 SbyN =10* log10(K)// S i g n a l power to n o i s e power i n dB
20 mprintf( ’ S i g n a l power to n o i s e power =%fdB ’ ,SbyN)
21 mprintf( ’ \nPower Margin =%fdB ’ ,Power_margin)//The

Textbook answer i s wrong
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Chapter 11

Fiber Optic Communication
System Design

Scilab code Exa 11.1 1

1 // Op t i c a l F ib e r communicat ion by A s e l v a r a j a n
2 // example 1 1 . 1
3 //OS=Windows XP sp3
4 // S c i l a b v e r s i o n 5 . 5 . 1
5 clc;

6 clear all;

7 BW=7 // bandwidth i n MHz
8 SNR =60 // s i g n a l to n o i s e r a t i o i n dB
9 Pin=0 // Launched power i n dBm

10 Trise_source =20 // r i s e t i m e at s ou r c e LED in ns
11 delta_lambda =20 // s p e c t r a width i n nm
12 lambda =850; // op e r a t i n g wave l ength i n nm
13 c=2.998*10^5; // v e l o c i t y o f l i g h t i n Km/ s e c
14 R=0.3 // De t e c t o r PIN FET r e s p o n s i v i t y i n A/W
15 Cdiode =3 // d i ode c a p a c i t a n c e i n p f
16 trise_detector =1 // r i s e t i m e at d e t e c t o r i n ns
17 S=-30 // s e n s i t i v i t y i n dbm
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Figure 11.1: 1
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18 Lsplice =0.2 // s p l i c e l o s s i n dB/ conne c t o r
19 NA=0.2 // numer i c a l a p e r t u r e f o r GI/MM
20 n1=1.46 // r e f r a c t i v e index o f c o r e
21 A=2 // a t t e nu a t i o n i n dB/Km
22 Ls=3 // l o s s due to s ou r c e i n dB
23 Ld=1 // l o s s due to d e t e c t o r i n dB
24 Psm=5 // system margin i n dB
25 c=3*10^8 // v e l o c i t y o f l i g h t i n m/ s
26

27 // s o l u t i o n
28

29 Available_power=Pin -S;// a v a i l a b l e power i n dB
30 Total_loss=Ls+Ld+Psm;

31 Power_left=Available_power -Total_loss;// power l e f t
i n dB

32 L=( Power_left+Lsplice)/( Lsplice /2+2);

33 tmod=L*10^3*( NA^2) /(2*c*n1);//modal d i s p e r s i o n i n s
34 Bit_rate =1/ tmod;// b i t r a t e i n bps
35 mprintf( ’Maximum p e rm i s s i b l e l i n k l e n g t h i s =%fKm ’ ,L

);

36

37 mprintf( ’ \nMaximum p e rm i s s i b l e b i t r a t e i s =%fMbps ’ ,
Bit_rate /10^6);// d i v i s i o n by 10ˆ6 to c onv e r t the
un i t from bps to Mbps// the answer i s d i f f e r e n t
because o f round ing o f f

Scilab code Exa 11.2 2

1 // Op t i c a l F ib e r communicat ion by A s e l v a r a j a n
2 // example 1 1 . 2
3 //OS=Windows XP sp3
4 // S c i l a b v e r s i o n 5 . 5 . 1
5 clc;
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Figure 11.2: 2
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6 clear all;

7 BW=7 // bandwidth i n MHz
8 SNR =60 // s i g n a l to n o i s e r a t i o i n dB
9 Pin=0 // Launched power i n dBm
10 Trise_source =4 // r i s e t i m e at s ou r c e LED in ns
11 delta_lambda =1 // s p e c t r a width i n nm
12 lambda =1300; // op e r a t i n g wave l ength i n nm
13 c=2.998*10^5; // v e l o c i t y o f l i g h t i n Km/ s e c
14 R=0.3 // De t e c t o r PIN FET r e s p o n s i v i t y i n A/W
15 Cdiode =3 // d i ode c a p a c i t a n c e i n p f
16 trise_detector =5 // r i s e t i m e at d e t e c t o r i n ns
17 F=2.1 // amp l i f i e r n o i s e f i g u r e i n dB
18 Camp=2 // amp l i f i e r c a p a c i t a n c e i n p f
19 L=2 //minimum l i n k l e n g t h i n Km
20 Lsplice =0.5 // s p l i c e l o s s i n dB/ conne c t o r
21 NA=0.22 // numer i c a l a p e r t u r e f o r GI/MM
22 BWGI =600 //GI/MM f i b e r bandwidth i n MHz F3dB opt i c a l
23 Te=630 // temperate i n Ke lv in
24 K=1.38064852 *10 -23 // boltzman con s t an t i n m2 kg s−2

K−1
25 // s o l u t i o n
26 Rload =1/(2* %pi*( Cdiode+Camp)*BW)*10^6 //maximum load

r e s i s t a n c e i n ohm Actua l va l u e
27 Rload =4300 // approx imated va lu e i n ohm
28 BWRx =1/(2* %pi*( Cdiode+Camp)*Rload)// r e c e i v e r BW in

Hz
29 SbyN =10^( SNR /10) //SNR in normal s c a l e
30 Pmin =10* log10(sqrt(SbyN *4*K*Te*BW /(0.5* Rload*R^2)))

// input power i n W
31 L1=Pmin /0.2 // power budget l im i t e d l i n k l e n g t h i n Km
32 mprintf( ’Maximum p e rm i s s i b l e l i n k l e n g t h i s =%fKm ’ ,

L1);

33

34 Trise_required =(0.35/ BW)*10^3 //Bandwith budge t t i n g
r i s e t ime r e q u i r e d i s r i s e t ime r e q u i r e d i n ns //
mu l t i p l i c a t i o n by 10ˆ3 to c onv e r t msec to ns

35 Trise_receiver =2.19* Rload*( Cdiode+Camp)*10^-3 // r i s e
t ime o f r e c e i v e r i n ns // mu l t i p l i c a t i o n by 10ˆ3 to
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c onv e r t msec to ns
36 Trise_fiber=sqrt(Trise_required ^2- Trise_receiver ^2-

Trise_source ^2) // f i b e r d i s p e r s i o n i n ns
37 // f o r GI
38 f3dB_electrical =0.71* BWGI;// 3dB e l c t r i c a l BW in

MHzKm
39 t_intra_modal =1 // i n t r a modal d i s p e r s i o n i n ns /Km
40 t_inter_modal =3 // i n t e rmoda l d i s p e r s i o n i n ns /Km
41 t_fiber_GI=sqrt(t_intra_modal ^2+ t_inter_modal ^2);//

r i s e t ime o f f i b e r i n ns /Km
42 L2=Trise_fiber/t_fiber_GI // l i n k l e n g t h i n Km
43 mprintf( ’ \n Maximum p e rm i s s i b l e l i n k l e n g t h f o r GI

i s =%fKm ’ ,L2);

77



Chapter 13

Video Transmission

Scilab code Exa 13.1 1

1 // Op t i c a l F ib e r communicat ion by A s e l v a r a j a n
2 // example 1 3 . 1
3 //OS=Windows XP sp3
4 // S c i l a b v e r s i o n 5 . 5 . 1
5 clc;

6 clear all;

7 Sigma_s =0.1 // s ou r c e d i s p e r s i o n i nn s
8 Sigma_D =0.1 // d e t e c t o r d i s p e r s i o n i n ns
9 Sigma_F =0.05 // f i b e r d i s p e r s i o n i n ns

10 bitrate =622 // b i t r a t e i n Mbps
11 STM_rate =250 // 4 channe l VSB PCM
12 Power_margin =30 // power margin i n dB
13 system_margin =6 // system margin i n dB
14 Average_loss =0.6 // ave rage l o s s i n dB/Km
15

16 // s o l u t i o n
17 Sigma_max=STM_rate/bitrate //max d i s p e r s i o n a l l owed
18 L2=sqrt((Sigma_max -Sigma_s^2-Sigma_D ^2)/( Sigma_F ^2))

// d i s p e r s i o n l im i t e d maximum l en g t h i n Km
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Figure 13.1: 1
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19 L1=( Power_margin -system_margin)/Average_loss //
At t enua t i on l im i t e d l e n g t h i n km

20 mprintf(” S i n c e d i s p e r s i o n l im i t e d maximum l en g t h i s
l e s s than At t enua t i on l im i t e d l e n g t h \ nso p r e s e n t
system l e n g t h l i m i t i s =%fKm ”,L2)
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Chapter 14

Data Communication and LAN

Scilab code Exa 14.1 1

1 // Op t i c a l F ib e r communicat ion by A s e l v a r a j a n
2 // example 1 4 . 1
3 //OS=Windows XP sp3
4 // S c i l a b v e r s i o n 5 . 5 . 1
5 clc;

6 clear all;

7 N=256 //no . o f nodes
8 Lc=0.25 // l o s s per coup ; e r i n dB
9 Power_margin =30 // power margin i n dB
10 system_margin =6 // system margin i n dB
11 Average_loss =0.6 // ave rage l o s s i n dB/Km
12 TxRX_powergain =32 // t r a n sm i t t e r to r e c e i v e r power

ga in i n dB
13 Avg_Tr_loss =0.5 // ave rage t r a n sm i t t e r l o s s i n dB/Km
14

15 // s o l u t i o n
16 Nc=log2(N)// s i n c e 2x2 c o u p l e r s a r e used
17 Ns=N/2 // each s t a g e c o up l e r
18 T_Nc=Nc*Ns // t o t a l no . o f c o u p l e r s
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Figure 14.1: 1
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19 Total_Lc=Nc*Lc // t o t a l c o up l e r l o s s i n dB
20 Permissible_loss=TxRX_powergain -Total_Lc //

p e rm i s s i b l e c a b l e l o s s i n dB
21 L=Permissible_loss/Avg_Tr_loss // Transmi s s i on

d i s t a n c e i n Km
22 mprintf(” Transmi s s i on d i s t a n c e =%fKm ”,L)
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Chapter 16

Soliton Communication
Systems

Scilab code Exa 16.1 1

1 // Op t i c a l F ib e r communicat ion by A s e l v a r a j a n
2 // example 1 6 . 1
3 //OS=Windows XP sp3
4 // S c i l a b v e r s i o n 5 . 5 . 1
5 clc;

6 clear all;

7 lambda =850; // op e r a t i n g wave l ength i n nm
8 Beta2=-1// d i s p e r s i o n reg ime ps ˆ2/Km
9 Gama=2 // n o n l i n e a r i t y i n /W−Km

10 TFWHM =10 // fundamenta l s o l i t o n width i n ps
11 To=TFWHM /1.763 // pu l s e width i n ps
12 Ppeak =1/( Gama*(To^2))// peak power i n W
13 mprintf(”Peak power r e q u i r e d to ma inta in fundamenta l

s o l i t o n=%fmW”,Ppeak *10^3) // mu l t i p l i c a t i o n by
10ˆ3 i s to c onv e r t the un i t from w to mW
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Figure 16.1: 1
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Figure 16.2: 2

Scilab code Exa 16.2 2

1 // Op t i c a l F ib e r communicat ion by A s e l v a r a j a n
2 // example 1 6 . 2
3 //OS=Windows XP sp3
4 // S c i l a b v e r s i o n 5 . 5 . 1
5 clc;

6 clear all;

7 lambda =1.55; // op e r a t i n g wave l ength i n um
8 Beta2=-1// d i s p e r s i o n reg ime ps ˆ2/Km
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Figure 16.3: 3

9 B=10 // b i t r a t e i n Gb/ s
10 two_qo =12 // s e p a r a t i o n between two ne i ghbou r i n g

s o l i t o n s i n no rma l i z ed u n i t s
11 LT=%pi*exp(two_qo /2) /(8*( two_qo /2)^2*abs(Beta2)

*10^ -24)/(B^2*(10^18))// d i s t a n c e t r a n sm i s s i o n
l i m i t i n Km

12 mprintf( ’ For 10Gb/ s b i t r a t e , t r a n sm i s s i o n d i s t a n c e
i s l im i t e d to =%f Km’ ,LT)// the answer i s

d i f f e r e n t because o f round ing o f f

Scilab code Exa 16.3 3
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1 // Op t i c a l F ib e r communicat ion by A s e l v a r a j a n
2 // example 1 6 . 3
3 //OS=Windows XP sp3
4 // S c i l a b v e r s i o n 5 . 5 . 1
5 clc;

6 clear all;

7 alpha =0.2 // f i b e r l o s s i n dB/Km
8 LA=50 // Amp l i f i e r s p a c i n g i n Km
9 G=(alpha*LA)// ga in i n f i b e r

10 PbyPo=G*log(G)/(G-1) // Mu l t i p l e o f power r e q u i r e d by
s i n g l e s o l i t o n

11 mprintf( ’ Mu l t i p l e o f power r e q u i r e d by s i n g l e
s o l i t o n =%f ’ ,PbyPo)// the answer i s s l i g h t l y
v a r i n g due to round ing e r r o r

Scilab code Exa 16.4 4

1 // Op t i c a l F ib e r communicat ion by A s e l v a r a j a n
2 // example 1 6 . 4
3 //OS=Windows XP sp3
4 // S c i l a b v e r s i o n 5 . 5 . 1
5 clc;

6 clear all;

7 lambda =1.55; // op e r a t i n g wave l ength i n um
8 LA=50 // Amp l i f i e r s p a c i n g i n Km
9 qo=6 // Ha l f o f s e p a r a t i o n between two ne i ghbou r i n g

s o l i t o n s i n no rma l i z ed u n i t s
10 Beta2=-1// d i s p e r s i o n reg ime ps ˆ2/Km
11 B=1/(4*( qo)^2*abs(Beta2))// bandwidth i n THz
12 mprintf( ’ Communication Link b i t r a t e i s l im i t e d to =

%f GHz ’ ,B*10^3) // Mu l t i p l i c a t i o n by 10ˆ3 to
c onve r t un i t f r o n THz to GHz

13 // the answer i s wrong
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Figure 16.4: 4
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Figure 16.5: 5

Scilab code Exa 16.5 5

1 // Op t i c a l F ib e r communicat ion by A s e l v a r a j a n
2 // example 1 6 . 5
3 //OS=Windows XP sp3
4 // S c i l a b v e r s i o n 5 . 5 . 1
5 clc;

6 clear all;

7 LT =10000 // Transmi s s i on d i s t a n c e i n Km
8 alpha =0.2 // f i b e r l o s s i n dB/Km
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9 lambda =1.55*10^ -6; // op e r a t i n g wave l ength i n m
10 Gama=2 // n o n l i n e a r i t y i n /W−Km
11 LA=50 // Amp l i f i e r s p a c i n g i n Km
12 D=1 // d i s p e r s i o n parameter ps /(Km−nm)
13 FG =3.518 // F ibe r ga in f a c t o r
14 fj=0.1 // t im ing j i t t e r f a c t o r
15 h=6.62607004 * 10-34 // planck ’ s c on s t an t i n m2 kg /

s
16 nsp=2 // spontaneous em i s s i o n f a c t o r
17 qo=6 // Ha l f o f s e p a r a t i o n between two ne i ghbou r i n g

s o l i t o n s i n no rma l i z ed u n i t s
18 B1=((9* %pi*fj^2*LA)/(nsp*FG*qo*lambda*h*Gama*D

*10^ -3))// v a r i a b l e c o n v e r t i n g l a
19 B2=B1 ^(1/3) // v a r i a b l e
20 B=B2/LT // bandwidth i n THz
21 mprintf( ’ Communication Link b i t r a t e i s l im i t e d to =

%f Gb/ s ’ ,B*10^3) // Mu l t i p l i c a t i o n by 10ˆ3 to
c onve r t un i t f r o n THz to GHz

22 // the answer i s wrong
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