
APPLICATION NOTE

©2008 Evans Analytical Group, LLC  1

June 5, 2008 (Version 1.0)

Measuring B Implants Produced by Plasma Ion 
Implantation using EAGLABSSM PCOR-SIMSSM                    

AN 448

Introduction The development and improvement of Ultra Low Energy (ULE) boron ion implantation is an area of 
intense interest as device dimensions continually shrink. Correct characterization of these implants 
requires accurate profile shape and accurate oxide layer thickness determination within the upper several 
nanometers of the wafer surface. EAGLABSSM  PCOR-SIMSSM* represents the latest improvements in 
ULE B characterization that incorporates point-by-point data corrections for all regions of the profile. This 
method avoids near-surface profile distortions introduced by the older oxygen flooding technique and 
yields the most accurate junction depth measurements due to accurate measurement of surface oxide 
thickness.

One current method of forming ultra shallow junctions is low energy plasma implantation. Pulsing the 
sample bias at low voltage causes implantation of ions from the plasma. Figure 1 shows measurements of 
a series of 300eV BF3 implants, a net impact energy of 48.5eV per boron atom. Despite this extremely low 
impact energy, the profiles show a retrograde peak below the surface. 

Figure 1. EAGLABSSM  PCOR-SIMSSM profiles of ULE B plasma 
implantation profiles. Boron concentrations are plotted relative to the 
left axis in atoms/cm3 whereas the oxygen profile is plotted relative to 
the right axis in arbitrary units.

* The new PCOR-SIMSSM  for ULE B protocol is the result of extensive development efforts by EAG. The “PCOR-SIMSSM” name describes, in part,
   EAG’s proprietary methodology that includes point-to-point correction resulting in the most accurate SIMS profiling yet for ultra shallow implants.
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300eV BF3 Plasma Implants
The implant peak concentration
is below the surface.

1.6E14/cm2

1.2E15/cm2

4.3E14/cm2



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

Visit www.eaglabs.com for more information about all of EAG's services and solutions.
EAG Limited Administrative Offices, 810 Kifer Road, Sunnyvale, CA 94086 phone: 408 530 3500
Copyright © 2008 EAG Limited. All rights reserved. EAG, the EAG logo, are registered trademarks of EAG Limited.  
Evans Analytical Group, 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 Limited.  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 Limited does not accept liability for any errors or mistakes which may arise.  All information is subject to change without notice.

Measuring B Implants Produced by Plasma Ion Implantation using EAGLABSSM  PCOR-SIMSSM

Figure 2. Comparisons of B doses measured from 14 plasma implanted 
Si samples by EAGLABSSM  PCOR-SIMSSM and by NRA

Note that due to the very low implant energy, boron peak concentrations are extremely high near the surface. 
We have studied the effect of this high B concentration on the SIMS calibration and incorporated corrections 
for both concentration and depth scale into the EAGLABSSM  PCOR-SIMSSM protocol. In this case a point-by-
point correction is essential because of the continuously changing boron concentrations near the surface. To 
evaluate the accuracy of SIMS analysis, a set of 14 B plasma implanted Si samples was analyzed with 3 separate 
protocols. The same sample set was also measured by Nuclear Reaction Analysis (NRA) at two different 
independent laboratories. Figure 2 shows the doses obtained from the SIMS measurements in comparison to 
NRA measurements of the same samples. The excellent correlation up to concentrations of 2.5x1022 atoms/
cm3 (almost 50 atom% boron) shows that EAGLABSSM  PCOR-SIMSSM correctly accounts for changes caused 
by high B concentrations commonly observed in plasma implants. Also note the improved dose correlation for 
EAGLABSSM  PCOR-SIMSSM when compared to older SIMS protocols using oxygen leak.
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PCOR-SIMSSM Protocol

All 300eV BF3 (49eV B) plasma immersion implants


