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Defect evolution and dopant activation in laser annealed Si and Ge

Defect evolution and dopant activation are intimately related to the use of ion implantation and annealing, traditionally
used to dope semiconductors during device fabrication. Ultra-fast laser thermal annealing (LTA) is one of the most
promising solutions for the achievement of abrupt and highly doped junctions. In this paper, we report some recent
investigations focused on this annealing method, with particular emphasis on the investigation of the formation and
evolution of implant/anneal induced defects and their impact on dopant activation. In the case of laser annealed Silicon,
we show that laser anneal favours the formation of "unconventional" (001) loops that, following non-melt anneals; act as
carrier scattering centres, leading to carrier mobility degradation. In contrast, in the case of melt anneals, the molten
region itself is of excellent crystalline quality, defect-free and with very high activation rates. As for laser annealed
Germanium, we studied in detail the amorphous to crystalline Ge phase transition as a f%ctionsof the increasing LTA
energy density and we found that using LTA, very high carrier concentrations (above 10“~ cm™~) were achieved in As
doped regions, which are unachievable with conventional rapid thermal annealing (RTA) processes.

General information

State: Published

Organisations: Department of Micro- and Nanotechnology, Université de Toulouse, University College Cork, Laser
Systems and Solutions of Europe, Probion Analysis, Capres A/S, Istituto per la Microelettronica e i Microsistemi,
Universita di Catania

Authors: Cristiano, F. (Ekstern), Shayesteh, M. (Ekstern), Duffy, R. (Ekstern), Huet, K. (Ekstern), Mazzamuto, F. (Ekstern)
, Qiu, Y. (Ekstern), Quillec, M. (Ekstern), Henrichsen, H. (Ekstern), Nielsen, P. F. (Ekstern), Petersen, D. H. (Intern), La
Magna, A. (Ekstern), Caruso, G. (Ekstern), Boninelli, S. (Ekstern)

Number of pages: 8

Pages: 188-195

Publication date: 2016

Main Research Area: Technical/natural sciences

Publication information

Journal: Materials Science in Semiconductor Processing
Volume: 42

ISSN (Print): 1369-8001

Ratings:

BFI (2017): BFl-level 1

Web of Science (2017): Indexed Yes

BFI (2016): BFl-level 1

Scopus rating (2016): CiteScore 2.32 SJR 0.645 SNIP 1.009
Web of Science (2016): Indexed yes

BFI (2015): BFl-level 1

Scopus rating (2015): SJR 0.572 SNIP 0.975 CiteScore 2.21
BFI (2014): BFl-level 1

Scopus rating (2014): SJR 0.559 SNIP 1.026 CiteScore 2.08
BFI (2013): BFl-level 1

Scopus rating (2013): SJR 0.473 SNIP 0.838 CiteScore 1.65
BFI (2012): BFl-level 1

Scopus rating (2012): SJR 0.45 SNIP 0.75 CiteScore 1.29
BFI (2011): BFl-level 1

Scopus rating (2011): SJR 0.433 SNIP 0.704 CiteScore 0.91
BFI (2010): BFl-level 1

Scopus rating (2010): SJR 0.398 SNIP 0.469

BFI (2009): BFl-level 1

Scopus rating (2009): SJR 0.618 SNIP 0.597

BFI (2008): BFl-level 1

Scopus rating (2008): SJR 0.87 SNIP 0.795

Scopus rating (2007): SJR 0.573 SNIP 0.556

Scopus rating (2006): SJR 0.622 SNIP 0.648

Scopus rating (2005): SJR 0.538 SNIP 0.514

Scopus rating (2004): SJR 0.558 SNIP 0.613

Scopus rating (2003): SJR 0.39 SNIP 0.454


https://core.ac.uk/display/43255903?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

Scopus rating (2002): SJR 0.455 SNIP 0.644
Scopus rating (2001): SJR 0.393 SNIP 0.408
Scopus rating (2000): SJR 0.538 SNIP 0.586

Scopus rating (1999): SJR 0.853 SNIP 0.846

Original language: English

Laser thermal annealing, Extended defects, Transmission electron microscopy, lon implantation, Dopant activation
DOls:

10.1016/j.mssp.2015.09.011
Source: FindlIt
Source-ID: 2281843013



