This week ...

Topic
Mathematical modeling of noise (e.g., Monte Carlo simulation, simulation of
random Poisson and Weiner processes, simulation of electrical and optical noise)
Optical noise in context of EDFAs in WDM systems

Objectives
Develop analytical equations to describe BER performance due to PIN noise and
ASE noise
Understand impact of filtering (optical and electrical) on BER performance
Simulate PIN noise, ASE noise and filtering effects

Develop analytical model for Poisson and Weiner processes as a limit of sum
processes

Simulate Poisson and Weiner processes

2013-01-13

Resources

Agrawal, G. P., Fiber-Optic Communication Systems, Chapter 4 Optical Receivers,
Wiley, fourth edition, 2010.

Olsson, N. A., “Lightwave Systems with Optical Amplifiers,” Journal of Lightwave
Technology, vol. 7, no. 7, pp. 1071-1082, Jul 1989.

Winzer, P.J.; Pfennigbauer, M.; Strasser, M.M.; Leeb, W.R.; , "Optimum filter
bandwidths for optically preamplified NRZ receivers," Journal of Lightwave
Technology, vol. 19, no. 9, pp. 1263-1273, Sep 2001

Leon-Garcia, A., Probability, statistics, and random processes for electrical
engineering, Chapter 9 Random Processes, Pearson/Prentice Hall, 4t edition, 2008.

Source code for generating Poisson and Weiner processes in Matlab

Homework assignment — due 28 January 2013

Noise sources

Quantification noise
Synchronization errors (jitter)
Channel noise

thermal noise

interference (crosstalk)
Intersymbol Interference (I1SI)

dispersion

channelization

patterning effects (gain saturation)

PIN and ASE noise

We now derive the BER expressions for
IM/DD systems with a PIN photodiode

... and ASE !




PIN detection
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Since is Gaussian, adding a signal will simply displace the mean from zero to the corresponding
photocurrent. The mean is different for a logical "1" and a logical "0". Unlike RF systems the variance of the
noise is also different...
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For our BER of 10, Q=6 and S/N=144

Simulation Page 8




g,w{ Aerf fresr Vzwﬁ/mwa‘r%méffém_”
W)/a%z MW W/f”f/%%'m

0 el
et ot ane b geseme 41
Ao AL J\J LAJ/""WM
TW Loloto— de

P ' . g -3
%%ﬁ%&WM %ﬁﬁwﬁ
T o e 1
P e B ST ad e e
ot okt s sl g B e Oy g d TR
power . sﬁ%'s:w W P aapan do oyl + B4E
Esga)Jr/}F(f)j « S+ 226 f)sF(i’) +/r;ff"/f>

S -AE AsE -AE M’l”@

\ _ /(I\{a,
-5 A /@F %\O



At o fopctin B g Ko gosbypet 7]

g [ °0) colluchirt
m Monga¢,</ W% PSE nen3e ° L
%mww L@Na)»ﬁ&am&om?@ﬂ*—» ”WM
The” ¥D e /\““&M?&M
794\ wwﬁﬁﬁgw

om0 D,ij %/Ueu W w4, FSD

Do 1, = ! st g et TR

= AsE = ‘QA Fase

11r N, (&-DB

= ™ -\ o
%I_SE @\,4@4
n %/0'{&”\

WN@ st

A

Ve W 2Bp prak J&_ig/

%W;WWW

/\{/(’/W%WM‘@

o e bt o AL



Fi b By o e

M %&m s-%p Ko pense WBW5
Il o5, \HL(H\LM = / UL T,

~ \ b, =
6. 4Ly [Pk - 45
5’5’9 &b /% o,

AV
oA T \,%_e;v@ =
g //O//ﬁ L R "
AR .
R 1,
g - 25— 2 B
Orac
Lo oy, B )= T Be (2882
64?5Y - 5@-‘9@,@‘@3, ‘21’1’ TRE 8 S 1

I_/ = G\'PWRA 1; = GP‘M@& Zas&:
e < <2 —_
60 = 6 + é.sn0+ 65_5?0-\ 65?_%;
(/a,@/c,;ﬁﬂm w/Pe«m = GP:M U(U(ky 1 ?ngz
P a6,
6[ = 6’5\, + é‘sn/(/’t ‘65 5\)4/ Sy
iR

Simulation Page 3



