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VCSEL simulation model
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VCSEL simple modeling

\

|__Knowledge Development |

Anode

Oxide apertures Quantum well

..................... - Cathode
Substrate
N [=To | o 1] o] [= | o I e 457252 Y o
characterization setu das S S e Carriers
P E —Gy(N-N,J(1-€,5)S -+ B, ==
dt » n
dN 1 oo N
1 —==-Gy(N=-N,)(1-¢,S9S——
dt e ) wn
1+74 o | ] L e oo e
Ip Intrinsic response “.Photons

Small signal AC response

IEEE 802.3 OMEGA Study Group - November 2019 Plenary




VCSEL model parameters extraction \
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photon lifetime

normalized gain compression
factor

transparency carrier number

differential gain

carrier lifetime

spontaneous emission fraction



VCSEL simulation model
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GaAs 14G VCSEL, 10.625 GBd, -40°C (8
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Isias = 5 mA Transient simulation w/o noise

8.7 um, sample ID #4

Izias = 3 MA Transient simulation w/o noise

6.5 um, sample ID #12
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GaAs 14G VCSEL, 10.625 GBd, 125°C (8

Knowledge Development

Isias = 4 MA Transient simulation w/o noise

8.7 um, sample ID #4

Isias = 3 MA Transient simulation w/o noise

6.5 um, sample ID #12
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InGaAs 25G VCSEL, 26.88 GBd, -40°C \
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InGaAs 25G VCSEL, 26.88 GBd, 125°C \
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Conclusions
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e VCSEL simulation model with parameters extracted from real L-1-V and AC
measurements has been presented

* VCSEL simulation model has been verified against real transient large signal
measurements

 The VCSEL simulation model is trustworthy to carry out time-domain
communications system simulations, to obtain receiver sensitivity and make
link budget assessment
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