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Introduction

Discussion

lon implantation is widely used in the fabrication of electronic devices. One important aspect of
implantation is the need to provide a uniform implant across a wafer. Uniformity can be measured using
4-point probe resistivity; however, this requires annealing of the wafer to electrically activate the dopant.
As a result the dopant map is a convolution of the ion implant uniformity and the uniformity of the
annealing process. In the past, implant dose uniformity of unannealed wafers may have been determined
by measuring a handful of locations across the wafer using SIMS. Generally, the wafer needed to be
cleaved to make measurements at the locations of interest. LEXES can provide high precision dose
measurements at multiple locations (line scans or maps) and can be performed without breaking the
wafers.

The LEXES technique utilizes an electron beam to probe the wafer. Characteristic x-rays are emitted
from the implanted species and are analyzed using wavelength dispersive spectrometers (WDS). The
use of these spectrometers provides better sensitivity and energy resolution than energy dispersive
spectrometers used in EDS. The measured x-ray intensities are converted to dose (atoms/cm?) using
appropriate standards. Multiple locations can be rapidly analyzed in order to generate line scans or maps
across a wafer.

Below are the results of boron line scans across two different 300 mm wafers. In the first case, the relative
standard deviation (rsd) of the boron dose is 4%. In the second case, the rsd of the boron dose is 28%.
The rsd of the boron doses are 1% and 20%, respectively when the four edge points are not included in
the calculation, (radii points at +/-147mm and +/-150mm). Repeated measurements performed at a single
location on each sample demonstrate a rsd of ~0.5%.
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A boron map has been generated by acquiring 49 points across the wafer measured in case 2.
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Visit www.eaglabs.com for more information about all of EAG's services and solutions.

EAG Corporate Offices, 810 Kifer Road, Sunnyvale, CA 94086 phone: 408 530 3500

Copyright © 2008 EAG Inc. All rights reserved. EAG, the EAG logo, are registered trademarks of EAG Inc.

Evans Analytical Group, Evans Analytical Group LLC, EAG Limited, Charles Evans & Associates, Thin Film Analysis, Inc., Applied Microanalysis Labs, Inc., AMIA Labs, Advanced Materials Engineering
Research, Cascade Scientific Ltd., Cascade Scientific GmbH, Nano Science Corporation, Shiva Technologies, Inc., Shiva Technologies Europe SAS, Accurel Systems International Corporation, Micro
Electronic Failure Analysis Services, Inc., DSL Labs Inc., White Mountain Labs LLC, are service marks of EAG Inc. All other company, product and service names may be trademarks of their respective
companies. While every effort is made to ensure the information given is accurate, EAG does not accept liability for any errors or mistakes which may arise. All information is subject to change without
notice.

WWW.EAGLABS.COM ©2008 Evans Analytical Group, LLC 2




