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Abstract:

Over more one-decade, vertical cavity surface emitting lasers (VCSEL)
considered as promising devices as solutions for many technical problems
that required fast optoelectronic responses, e.g ultrafast Terabyte
Ethernet, supercomputers and optical routers. Many of these applications
based on modulation of such kind lasers (VCSEL). For this reason, we
demonstrated design and execution an optical transmitter for investigating
the effects of modulation modulus, optical confinement factor, and
thermal effects on the modulation characteristics of the VCSEL, that is by
using Optiwave7 software-simulation. The measurements of the
modulation characteristics based on time domain, optical spectrum
analyses and Eye-diagram analyses. The large-signal modulation modulus
have been optimized by obtaining maximum value of quality factor QF
and minimum value of bit error rate BER extracted from Eye-diagram
analyses. Simulation results showed increasing in the bandwidth of
modulated optical carrier versus increasing mode confinement factor I,
as well as getting on tuning towards short- wavelengths as increasing the
values of I". On the other hand, the damped magnitudes of the relaxation
oscillation of the VCSEL appeared to be suppressed by increasing the
value of I'. This fact have been proved by increasing quality factor QF
and decreasing bit error rate BER extracted by Eye-diagram analyses, that
is with increasing confinement factor I'. So, the impact of I is significant
on determining quality of modulation specially during high data-rates
modulation. The simulation results showed the persistence of VCSEL
against temperature increasing of the VCSEL device, there were no
tuning of maximum emission wavelength with increasing device
temperature, but the bandwidth of spectrum have been increased due to
increasing noise caused by temperature-induced carriers, and the quality
factor QF have been decreased and in the corresponds the BER increased
but not in the significant limit that caused in received data corruption.
These thermal results refers to high reliability of VCSEL.
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