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ABSTRACT

We report on a monolithically integrated two-section ridge-guide MQW QCSE tunable FM laser for DWDM or
OFDM, which required uniform FM response. To realize MQW QCSE tuning mechanism using monolithically
integrated two-section, reverse bias tuning of tuning section is required. Separation between tuning section and gain
section is realized using jon implantation. To operate tuning section at absorption band-edge, band-gap of tuning
section is shifted using IFVD MQW intermixing. As laser parasitic parameters limit achievable laser modulation
bandwidth, low parasitic laser structures have been designed. An air-bridge laser built on a semi-insulating substrate
and a Polyimaide planarised laser built on an n’ substrate are fabricated successfully. Good CW single mode
operation at ~850nm, 20nm tuning and FM response uniformity within =3dB over the bandwidth 6GHz have been
achieved. This report will be concentrated on design and fabrication of the MQW QCSE FM laser.
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Fig. 1 The refractive index change(lcm) spectra obtained
by Kramers-Kronig integration for laser wafer 703.
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Fig. 2 Tuning section length(um) required for p phase
shift (solid lines) and the corresponding insertion
loss (dashed lined) as a function of wavelength
detuning for wafer QT703R, with electric field
change as the parameter.
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Fig. 3 Frequency shift as a function of wavelength
detuning for wafer QT703R, with tuning section
fractional length 1/2. The electric field change is
used as a parameter.
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Fig. 4 Threshold current density as a function of
confinement factor per QW, if the total cavity
loss is fixed to 70cm™.
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Fig. 6 The measured PL peaks of using IFVD technique
for band-gap de-tuning. Sample is from 703
wafer. RTA is at 940C for 30 seconds. ~10mm
wavelength de-tuning is obtained.
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Fig. 8 The optical spectra of two-section air-bridged laser.
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Fig. 10 Optical spectra of Polyimide coated laser.
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