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Wavelength-Reproducible p=Type ( Al. Ga) As Distributed

Semiconductor/Superlattice Distributed Bragg Reflector Grown
by Molecular Beam Epitaxy

YAN Changing', ZHAO Yingie’ and ZHONG Jing-chang’

(1 Changchun Institute of Optics. Fine Mechanies and Physics, The Chinese Academy of Sciences, Changehun 130021, China)

(2 Changchun Institute of Optics and Fine Mechanics, N ational Key Laboralory of Semiconductor Lasers, Changchun 130022, China)

Abstract: By replacing the Al:Gai- :As with GaAs/AlAs superlattice, the p type semiconductor/superlattice distributed Bragg
reflector (DBR) has been grown by molecular beam epitaxy (MBE). The center wavelength of the DBR reflection spectrum
is about 850nm: and the 19-period DBR has the high reflectivity of 99. 5% . Using twice self-designed tungsten filament mask
and proton implantation method, we fabricate a square current flowing area size of 15um X 15um with which the series resis—
tance of the p type DBR is measured about 50 Ohm. Therefore, the semiconductor/superlattice DBR has proved to be of low
series resistance and high reflectivity, which applies to the optoelectronic devices such as vertical-cavity surface-emitting lasers
(VCSEL"s), which need high optical feed back and low power consumption. Dwing to the omission of the interface structures
between two semiconductor heterointerfaces for the purpose of decreasing the series resistance in DBR. the structure and the
fabrication of the DBR are simplified and successfully applied in the optoelectronic devices with complicated structure. In this
method the depth of implantation is controllable; and the side etching happened in wet chemical etching is avoided. In the pro-
cess of growth. the MBE system with a single Al source is found to be of less growth time with this kind of semiconductor/

superlattice DBR. so it is suitable for the optoelectronic devices with multipledayer structures.

Key words: Distributed Bragg Reflector (DBR): superlattice: Molecular Beam Epitaxy (MBE): reflection spectrum; series
resistance
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