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HIGH POWER AND HIGN BEAM QUALITY 980nm
BOTTOM-EMITTING VERTICAL-CAVITY
SURFACE-EMITTING LASER
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WANG Zhen-Fu'*, SHI Jing-Jing'®, WANG Wei'?, ZHANG Li-Sen'?, QIN Li',
SUN Yan-Fang', LIU Yun', WANG Li-Jun'
(1. Key laboratory of Excited State Processes, Changchun Institute of Optics, Fine Mechanics and
Physics, Chinese Academy of Sciences, Changchun 130033, China;
2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: A high-power and high beam quality 980nm bottom-emitting vertical-cavity surface-emitting laser ( VCSEL) with
optimized p-contact aperture was reported. A numerical simulation of current density in a large aperture bottom-emitting
VCSEL with oxidation between the active region and the top p-type mirror was conducted. It is found that the simulated cur-
rent density profiles of VCSEL are dependent on the oxide aperture diameter and the p-contact diameter. For a fixed oxide
aperture diameter, the homogeneous current density of the VCSEL could be realized by optimizing the p-contact diameter.
Thus, the edge mode in far-field patterns was suppressed. The far-field divergence angle from a 600 pwm diameter VCSEL
was suppressed from more than 30° to 15° and no strong sidelobe was observed in far-field pattern when the p-contact diam-
eter decreased from 650 pwm to 580 pwm. There is a slight rise both in threshold current and optical output power due to the
p-contact optimization. The VCSEL device produces the maximum optical output power of 2. 01 W with lasing wavelength of
982. 6nm by improving the device packaging method.
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Fig.1 Schematic layer structure of bottom-emitting VCSEL
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Table 1 Homogeneous radial and longitudinal conductivity
values in (Q - m) ' for each region of the

VCSEL
Layer g, i
p-contact 1 x107 1 x107
cap 4.225 x 10* 4.225 x10*
p-type DBR 5.856 x 10° 2.325 x10%
oxide 1x1073 1x10°°
oxide aperture 3.657 x 10° 3.657 x 10°
p-spacer 2.138 x 10° 1.172 x 10?
active 5.9 x10% 1.2 x10?
n-spacer 3.198 x 10° 2.137 x10?
o =1_ — (chmg>(9.m)—l , (5)
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Fig. 2

varying p-contact diameters and oxide aperture diameters. (a)

Current density profiles for bottom-emitting with

650 wm p-contact diameter with varying oxide aperture dia-
meters of 450, 500, 550 and 600pm (b)600 wm oxide aper-
ture diameter with varying p-contact aperture diameters of 650,

600, 580 and 550 pum
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Fig.3  Comparison of measured far-field patterns at different
injection currents(/=1,2, 4A) between devices with (a)650
pwm and (b) 580 wm p-contact diameters. Inset: Near-field
pattern at [ =4A.
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