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Tabie 1. Techniques Generated by Combinations of Photon, Electron, and Ion Beams (Ref. 1)}

BEAM OUT
BEAM IN PHOTONS ELECTRONS IONS
PHOTONS Infrared Spectroscopy(FTIR) X-Ray Photoelectron Laser Mass Spectroscopy
Raman Spectroscopy(LRS) Spectroscopy ( ESCA) (LAMMA)
X-ray Fluorescence( XRF) UV -Photoelectron Spectroscopy
Extended X-ray Absorption Fine {UPS)
Structure( EXAFS) Proton-Induced Auger ELectrons
Electron Microprobe Auger Electron Spectroscopy Electron-Induced Ion Desorption
ELECTRONS | Appearance-Potential (AES) (EID)
Spectroscopy(APS) Low-Energy Electron Diffration
Cathodoluminescence (LEED)
Electron Microscopy
Electron-Impact Spectroscopy
(EIS)
IONS Ton Microprobe:X-Rays Ton Neutralization Spectroscopy Secondary-Ion  Mass  Spec-
(IMXA) (INS) trometry
Ion-Induced X-Rays Ion-Induced Auger Electrons (SIMS)
Low-Energy Ion Scattering
Spectroscopy(ISS)
High-Energy Ion Scattering
Spectroscopy (RBS)
Ton—Microprobe :Ion{IMMA)
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Fig. 2. Relative positive ion yields for 135 keV O, ¥=(°

Table 2. Surface analysis technique capabilities
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Fig. 3. Relative negative ion yields for 16.5 keV Cs™, ¥=0°
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Auger ESCA Dynamic SIMS Static SIMS
Surface: Sensitivity 4-20A 4-30A ~1% Depth 1 Monolayer
Elemental Sensitivity ~0.1% ~0.1% PPB ~10 Monolayers
Applicable Materials Inorganic Inorganic Inorganic Inorganic
Organic Organic
Biological
Chemical Information
Elemental identification Yes Yes Yes Yes
Chemical State Some No
Molecular Identification No Limited No Yes
Chemical Spatial Resolution <500A < lé ]
Quantification Good Good Poor Poor
Depth Profiling Yes Yes Yes No
Data Interpretation Easy Easy Medium Difficult
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Fig. 6. Schematic diagram of a SIMS instrument with magnetic sector analyzer
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Tuble 3. Required mass resolution to resolve ions of the same norminal mass
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Ion Ton Resolution AM
Multiple charged Bgje+ un+ 960 0.0146
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27 51603 Boot 1540 0.0382
Hydride ions NgiH+ dp+ 3950 0.0078
MpeHt SMnt 6290 0.0087
120gn 1+ 12gp+ 19520 0.0062
Hydrocarbon ions oA by Aart 640 0.0420
2¢ Hy BCut 670 0.0939
2c,H; N 2070 0.0126
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.Fig. 10. High mass resolution analysis of silicon wafer contamination
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Fig. 11. Depth profiles of Mg implanted Fe-doped InP (A) before and (B) after furnace annealing
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