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l-l“l.l FHg 500 scem HCI, 50 scem of 10% GeHy
---4---  HH 500 sccm HCI, 50 sccm of 10% GeH,
-—--~ 745 200 sccm HCl, 20 sccm of 10% GeH,
th: 200 scem HCI, 20 scem of 10% GeH,
Z5: 500 scem HCI
i 500 scem HCI
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luage Statistics

2 range 4.129 nm
Nean 0.000000 nm -
Raw mean 115.05 nu
Res CRq) 0.872 nm

Ra 0.286 nm

‘Box Statistics

Z range - _ 4.128 nm
Mean . _

Raw sean 118,

Rus (Rg) = 0.374 nn
Mean roughness CRa). 0.285 nm
Box ¥ disension 4.805 pu.
Box y dinension 4,736 pne.
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' SELECTIVE EPITAXIAL FORMATION OF SEMICONDUCTOR
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£ B 224 £ AR 4 85034-7200 BB R K £ K i 3440 3
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al., ”Stability and mechanism of selective etching of ultrathin Ge
films on the Si(100) surface,” Phys. Rev. B, 69 (2004) ; vA &
Bogumilowicz et al., “Chemical vapour etching of Si, SiGe and
Ge with HCI; applications to the formation of thin relaxed SiGe
buffers and to the revelation of threading dislocations upon

chlorine adsorption,” Semicond. Sci. & Tech., no. 20, pp. 127-134,
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N REAXFARE

Epitaxial layers (125) are selectively formed in
semiconductor windows (114) by a cyclical process of
repeated blanket deposition and selective etching. The
blanket deposition phases leave non-epitaxial material (120)
over insulating regions (112), such as field oxide, and the
selective etch phases preferentially remove non-epitaxial
material (120) while deposited epitaxial material (125) builds
up cycle-by-cycle. Quality of the epitaxial material (125)
improves relative to selective processes where no deposition
occurs on insulators (112). Use of a germanium catalyst
during the etch phases of the process aids etch rates and
facilitates economical maintenance of isothermal and/or
isobaric conditions throughout the cycles. Throughput and
quality are improved by use of trisilane, formation of
amorphous material (120) over the insulating regions (112)
and minimizing the thickness ratio of amorphous:epitaxial

material in each deposition phase.
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