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e B,gH,, Mass Spectra
e Detailed Spectral Analysis

e The Effect a Multiple Mass/Multiple Energy
lon Beam Has on:
s Depth Distributions
s Angular Distributions
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The ClusterBoron' " Molecule
BsH,,
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Mass Spectrum
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Ultra-High Resolution Mass Spectrum

20 keV B13H22
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Binomial Overlay

20 keV B13H22
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Isotopically Enriched ''B,;H,,

Beam Current (a.u.
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Hydrogen Distribution Function
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Ultra-High Resolution Mass Spectrum

20 keV B18H22
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Mass Resolving Aperture

B1sH22 Current (UA)
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Multiple Mass-Multiple Energy Analysis

e Simulation
s 500 eV Equivalent Energy
m 1x10" B/cm?
m Assume Gaussian Profiles

s Range and Straggle from SRIM
Linear Fit Over a few Hundred eV
Used Linear Regression to Calculate R and AR

e Used Measured & Calculated Distribution Functions
(Binomial/Hydrogen/Mass Spectrum)

e 30 Unique Energies in the 15 AMU of Accepted Beam

e The Total distribution is the Sum of the 30 Mass Specific
Depth Distributions

e Compare the Total Distribution to a Monomer Implant
Distribution
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Range and Straggle Data
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30 Discrete Energies
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30 Energy Simulated Depth Profiles
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30 Energy Simulated Depth Profiles
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30 Energy Simulated Depth Profiles
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30 Energy Simulated Depth Profiles

Boron Concentration (B/cm3’
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30 Energy Simulated Depth Profiles
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Angular Divergence Due to
Multiple Mass/Multiple Energy

e Axcelis GSD100 Implanter
e Analyzing Magnet

m /0°

s 538 mm Bending Radius

e 68% of the Currentis in a 7 AMU wide Band
Centered at Mass 210
e 8mR Half Divergence Angle

m There is some spatial separation that is drift length
dependent

m Incident Angle Distribution Envelope is 8mR
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Summary

e The Binomial Distribution is Insufficient to Fit
Mass Distribution of B,gH.,

e The Hydrogen Distribution Significantly
Contributes to the Mass Distribution

e Only Even Numbers of H Atoms Remain
Bonded to the Octadecaborane Molecule
When lonized in the Clustelon® Source

e The Beam is Composed of 30 Distinct Energies

e The Multiple-Energy Effect on as Implanted
Depth Profiles is Minimal, ~2A at 500 eV

e The Angular Divergence Due to the Multiple
Mass/Multiple Energy Nature of the Beam is
Very Small, ~8mR
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