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Identification of a Tungsten Particle

on a Silicon Wafer

Traditional Identification Problems Easily Solved with MAXray

Stuart Schueler, Thermo Fisher Scientific, Madison, WI USA

Introduction

Due to the proximity
of X-ray energies for
Si-Ko,; and W-May,,
locating tungsten
particles on a silicon
wafer is problematic
using energy dispersive
spectroscopy (EDS)
techniques. Wavelength
dispersive spectroscopy
(WDS) provides greater resolution to separate tungsten
and silicon peaks. The Thermo Scientific MAXray Parallel
Beam Spectrometer easily handles overlapping peak
problems encountered with EDS, and is particularly suited
to low voltage applications such as those on field emission
scanning electron microscopes.

A secondary electron image was obtained of a 1 pm
tungsten particle on a silicon wafer. The microscope
conditions were set to an accelerating voltage of 10 kV
and beam current of 3 nA.

Using digital imaging, a line was projected across
the wafer and particle, to obtain energy dispersive and
MAXray Parallel Beam Spectrometer data. In the linescan
mode, the total length of the scan was 2.8 pm.

EDS vs. MAXray Spectrum

The MAXray has the ability to resolve the silicon Ko,
peak from the tungsten Mo, and M, providing definitive
identification of the elements. Because of the lower
resolution of an energy dispersive spectrometer, the silicon
and tungsten data form one large peak, and cannot
provide definitive visual identification, while the MAXray
forms three distinct peaks.

Linescan

Using the MAXray, a one hundred point linescan was
acquired for Si-Ko,; and W-Mo, As shown by the graph
at the right, as the electron beam moved across the wafer
and onto the tungsten particle, the silicon x-ray counts

decreased significantly, while the tungsten counts increased.

Conclusion

With the resolving ability and high signal-to-noise, the
MAXTray is far superior for identifying particles that could
not be identified and profiled with an energy dispersive
spectrometer alone.

5000
Si-Ha
EDS Spectrum
C
a
u
n
; HA¥ray Spectrum
Hial
-Hib1
0
0.000 keV 2.734
Energy Dispersive Spectrum Versus MAXray Spectrum

5000

4500 et

4000 ‘-\‘\\

3500 \
@ 3000 /
E \ il
z 2500 \ /
© 2000 \ —

1500 \ f/..-

a0 SR

a00
] ﬂrmﬂwnmrﬁ/rrmmx

0o 03 08 08 12 148 18

— Tungsten Distance {um)

—— Silicon

21

2.4

27

Silicon and Tungsten Linescan




In addition to these
offices, Thermo Fisher
Scientific maintains

a network of represen-

tative organizations

throughout the world.

Africa
+43 1 333 5034 127

Australia
+61 2 8844 9500

Austria
+43 1 333 50340

Belgium
+32 2 482 30 30

Canada
+1 800 530 8447

China
+86 10 8419 3588

Denmark
+4570 23 62 60

Europe-Other
+43 1 333 5034 127

France
+33 160 92 48 00

Germany
+49 6103 408 1014

India
+91 22 6742 9434

Italy
+39 02 950 591

NETE]]
+81 45 453 9100

Latin America
+1 608 276 5659

Middle East
+43 1 333 5034 127

Netherlands
+31 76 579 55 55

South Africa
+27 11 570 1840

Spain
+34 914 845 965

Sweden/Norway/
Finland
+46 8 556 468 00

Switzerland
+41 61 48784 00

UK
+44 1442 233555

USA
+1 800 532 4752

©2008 Thermo Fisher Scientific Inc. All rights reserved. All trademarks are the property of Thermo Fisher Scientific Inc. and its subsidiaries.

Specifications, terms and pricing are subject to change. Not all products are available in all countries. Please consult your local sales representative for details.

Part of Thermo Fisher Scientiic S CIENTIFIC



