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1.Work :1.Work :--
Multiplication Noise is calculated in Multiplication Noise is calculated in InGaAsInGaAs / / InPInP
HeterojunctionHeterojunction APD.APD.

2. Methodology :2. Methodology :--
a) concept of “dead space”a) concept of “dead space”——minimum distance described by shooting carrier to occur ionizatiminimum distance described by shooting carrier to occur ionization .on .
Probability distribution functionProbability distribution function

0                    0                    for    x for    x ≤≤ lloo
P(xP(x)=)=

αα*exp [*exp [--αα*( l*( l0 0 –– x ) ]     for    x > lx ) ]     for    x > l00
αα**= ionization coefficient in the hard threshold dead space model= ionization coefficient in the hard threshold dead space model
lloo= dead space= dead space
x = path describedx = path described

Hard threshold :Hard threshold :-- High rate of change of ionization probability with energy.High rate of change of ionization probability with energy.
AT  the AT  the heterojunctionheterojunction hard threshold approximation is used.hard threshold approximation is used.

b) Monte Carlo method :b) Monte Carlo method :--
Determination of Determination of αα** by random  picking up of ionization  path lengthby random  picking up of ionization  path length
c) Modeling in Monte Carloc) Modeling in Monte Carlo

Analytical parabolic model for Analytical parabolic model for InGaAsInGaAs
Analytical nonAnalytical non--parabolic model for parabolic model for GaPGaP
Optic phonon scatteringOptic phonon scattering
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Noise in heteroNoise in hetero--APD is studied within the framework of Monte CarloAPD is studied within the framework of Monte Carlo formalism using the  dead space formalism using the  dead space 
concept and random path length technique. Noise is overestimatedconcept and random path length technique. Noise is overestimated in early works  of no consideration of in early works  of no consideration of 
dead space effect.dead space effect.
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The dead space effect is seen as a shift of the The dead space effect is seen as a shift of the 
multiplication curve to the right of the origin.multiplication curve to the right of the origin.

Noise in Noise in heterojuntionheterojuntion APD is less compared to APD is less compared to 
that in component material.that in component material.

The electron ionization path  length probability is The electron ionization path  length probability is 
more peaked in short length more peaked in short length heterojunctionheterojunction APD.APD.


