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Surface Analysis

Definitions:

— Surface Analysis: The study of the chemical composition and/or physical
structure of the outer layers of solid samples

— Surface: Top Few Atomic Layers (0.5 -3 nm)

Principal Techniques for Industry

— Electron Spectroscopy
e X-ray Photoelectron Spectroscopy (XPS or ESCA)
* Auger Electron Spectroscopy (AES)

— Secondary lon Mass Spectrometry (SIMS, TOF-SIMS)
— Scanned Probe Techniques (SPM, AFM)
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Surface Terminology
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Surface Analysis-Applications
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XPS Instrument

Phi Quantum 2000
ESCA I\/Iicropr()be Hemispherical Analyzer

Electron Gun Ellipsodial Mirror

G’; Detector
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Photoemission

Einstein's Equation:

EBinding =hn - EKinetic ) fspect

Photoaletoon
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XPS Spectrum
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XPS Analysis Methods

e Elemental Analysis

e Chemical State Analysis
e Depth Profiles

e Mapping
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Case Study: Wire Bond Failures
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Poor adhesion of aluminum wire bonds
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Wire Bonds

Poor Bond

Good Bond
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XPS Spectra =

Poor Pads
Good Pads

XPS Intensity (CPS)
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XPS Quantitative Analysis

Good Pads Poor Pads
n=18 n=18
Carbon 2.5+ 0.9 35+ 7
Oxygen 59+ 2 47 + 4
Aluminum 38+ 3 17+ 3
Sodium 0.8+ 0.6 09+ 0.7
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XPS Chemical State Analysis

Carbon Spectrum of Mylar
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XPS Carbon Chemical State on Pads
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XPS Depth Profiling

Sequential Etching and Analysis
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Case Study Conclusions

A Poor wire bond adhesion is caused by an organic
contamination film, less than two nanometers thick

A Contaminant contains an acid or ester component
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Summary

A Surface Analysis provides chemical information on the
outermost few atomic layers of samples

A Performed using XPS (x-ray photoelectron spectroscopy)
and other techniques

A Used for elemental analysis, chemical state analysis,
depth profiles, and mapping

A Many industrial and research applications
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Thnk yéu for joining us.

Kent Rhodes
SVP and Technical Director
krhodes@mccrone.come (630) 887-7100
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