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Optimal design of P-side mirror for GaSb
based vertical cavity surface emitting laser
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Abstract: The high resistance and severe optical absorption brought by the traditional P-side distributed
Bragg reflectors (P-DBRs) have been the bottleneck of the development of 2.0 wm GaSb based verti-
cal cavity surface emitting lasers ( VCSELs). For this reason, a P-side mirror with high contrast sub-
wavelength grating (HCG) is designed and simulated by the rigorous coupled wave analysis method.
The testing results show the HCGmirror, easy to make, has 278nm bandwidth with reflectivity more
than 99.5% and 148 nm bandwidth with reflectivity greater than 99.9% around the central wavelength
of 2.0 wm for TM mode. Such a mirror can fully meet the requirements of VCSELs, and can effec-
tively avoid the problem of diffraction characteristics deterioration caused by heteroepitaxy and so on.

Key words; vertical cavity surface emitting laser ( VCSEL ), gallium antimonide ( GaSb), distributed
Bragg reflectors (DBRs) , high contrast subwavelength grating (HCG)
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Fig.2 Reflection spectrum of the TM-HCG parameters ( Figures corresponding to the reflectivity of an HCG as a function of
(a) the grating period, (b) fill factor, (c) grating thickness,and (d) low index layer thickness, respectively. The inset in (a)
presents HCG reflectivity as a function of wavelength and grating period , the inset in (b) presents HCG reflectivity as a function
of wavelength and fill factor,the inset in (c) presents HCG reflectivity as a function of wavelength and grating thickness , and
the inset in (d) presents HCG reflectivity as a function of wavelength and low index layer thickness)
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