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Low-temperature epitaxial growth of Si and SiGe layers on Si is one of the important
processes for the fabrication of the high-speed Si-based heterostructure devices such as
heterojunction bipolar transistors. Low-temperature growth ensures the abrupt
compositional and doping concentration profiles for future novel devices. Especially in
SiGe epitaxy, low-temperature growth is a prerequisite for two-dimensional growth mode
for the growth of thin, uniform layers. UHV-ECRCVD is a new growth technique for Si
and SiGe epilayers and it is possible to grow epilayers at even lower temperatures than
conventional CVD's.  SiHy and GeH, and dopant gases are dissociated by an ECR:

plasma in an ultrahigh vacuum growth chamber. /n situ hydrogen plasma cleaning of the
Si native oxide before the epitaxial growth is successfully developed in UHV-ECRCVD.

Structural quality of the epilayers are examined by reflection high energy electron
diffraction, transmission electron microscopy, Nomarski microscope and atomic force
microscope. Device-quality Si and SiGe epilayers are successfully grown at temperatures
lower than 600 °C after proper optimization of process parameters such as temperature,
total pressure, partial pressures of input gases, plasma power, and substrate dc bias.
Dopant incorporation and activation for B in Si and SiGe are studied by secondary ion
mass spectrometry and spreading resistance profilometry.  Silicon p-n homojunction
diodes are fabricated from in situ doped Si layers. |-V characteristics of the diodes shows
that the ideality factor is 1.2, implying that the low-temperature silicon epilayers grown by
UHV-ECRCVD is truly of device-quality.
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