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Discussion

Raman spectroscopy can be used as an effective tool for structural characterization of
semiconductors. Among many applications in semiconductor studies, Raman measurements
provide a means of probing the lattice dynamics of disordered solids thus giving insight into the
structure, bonding and nature of the disorder.

Raman peaks of well-defined phonons in single crystal semiconductors are very sharp.
Asymmetrical peak broadening and a shift to lower frequencies occur in the spectra of
polycrystalline and amorphous semiconductors. This is caused by the disorder introduced in
their structure.

Raman spectra of crystalline silicon (c-Si), polycrystalline silicon (p-Si), amorphous silicon
(a-Si) and silicon micro crystallites (uc-Si) embedded in an amorphous matrix are shown in
Figure 1. The Raman shift and/or peak asymmetry and bandwidth can be used effectively to
measure the crystallite dimensions and bond-angle distortions for amorphous semiconductors.
The data show that crystallites in polycrystalline silicon are not larger than 25 A.

Intensity (a.u.)

450 500 550
Wavenumber (cm-1)

Figure 1

©2007 Evans Analytical Group, LLC

1



Semiconductor Structural Studies by Raman Spectroscopy

’ &vans Anaigtical Group

United States Locations

Tempe, Arizona
+1 480 239 0602 info.az@eaglabs.com
+1 602 470 2655 fax

Sunnyvale, California
810 Kifer Road
+1 408 530 3500 info.ca@eaglabs.com
+1408 530 3501 fax

1135 E Arques Avenue
+1 408 738 3033
+1 408 738 3035 fax

785 Lucerne Drive
+1 408 737 3892
+1 408 737 3916 fax

Peabody, Massachusetts
+1 978 278 9500 info.ma@eaglabs.com
+1 978 278 9501 fax

Chanhassen, Minnesota
+1 952 828 6411 info.mn@eaglabs.com
+1 952 828 6449 fax

East Windsor, New Jersey
+1 609 371 4800 info.nj@eaglabs.com
+1 609 371 5666 fax

Syracuse, New York
+1 315431 9900 info.ny@eaglabs.com
+1 315 431 9800 fax

Raleigh, North Carolina
+1 919 829 7041 info.nc@eaglabs.com
+1 919 829 5518 fax

Round Rock, Texas
+1 512 671 9500 info.tx@eaglabs.com
+1 512 671 9501 fax

International Locations

Shanghai, China
+ 86 216879 6088 info.cn@eaglabs.com
+ 86 216879 9086 fax

Tournefeuille, France
+3356173 1529 info.fr@eaglabs.com
+33561731567 fax

Frankfurt, Germany
+49 (0) 693053213 info.de@eaglabs.com
+49 (0) 69307941 fax

Tokyo, Japan
+ 8135396 0531 info.jp@eaglabs.com
+81 35396 1930 fax

HsinChu, Taiwan
+ 886 3 5632303 info.tw@eaglabs.com
+ 886 3 5632306 fax

Uxbridge, United Kingdom
+44 (0) 1895 811194 info.uk@eaglabs.com
+44 (0) 1895 810350 fax

WWW.EAGLABS.COM

©2007 Evans Analytical Group, LLC



