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e XPS of solids (in UHV)
e XPS of gases (and solids in gases)
e XPSin liquids
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This work was performed with funding from the CHIPS Metrology Program, part of
CHIPS for America, National Institute of Standards and Technology, U.S. Department
of Commerce.

« Statements and responses to questions about advanced microelectronics research
and development programs in this presentation:
 Are informational, pre-decisional, and preliminary in nature.
* Do not constitute a commitment and are not binding on NIST or the Department of
Commerce.

 Are subject in their entirety to any final action by NIST or the Department of
Commerce.

« Nothing in this presentation is intended to contradict or supersede the requirements
published in any future policy documents or Notices of Funding Opportunity.
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The need for in situ (nanoscale) characterization of
surface/interface morphologies during plasma treatments
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Prior efforts: spinning wall approach
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PRL 96, 018306 (2006) PHYSICAL REVIEW LETTERS

differential pumping
[ ] Plasma-Surface Reactions at a Spinning Wall
P.F. Kurunczi, J. Guha, and V. M. Donnelly

Department of Chemical Engineering University of Houston, Houston, Texas 77204, USA
(Received 18 July 2005; published 13 January 2006)
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Plasma XPS: current state
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Experimental setup
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Application Example:
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a) | A4 O Hired b) Au oxide is unstable in UHV and at elevated
Au4f,, pim ‘!' temperatures
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Plasma potentials & sample charging
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Surface charge depends on:
* Electrons/ions, secondary electrons, photoelectrons
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Plasma electrode

Application Example: Diagnostics of the sample charge
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Plasma diagnhostics: Gas phase XPS & plasma

potential
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Plasma Diagnostics: Electron Energy Distribution ? pnjisT

Zhi Liu group, Shanghai Tech University
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* Plasma-XPS metrology-the unique capability to detect real-time chemical state (e.g., due to
short-living transients) not accessible in conventional “before & after” XPS

* XPS peaks shifts, and broadening can be used for plasma-induced surface charge analysis
* @Gas phase Plasma XPS can be used as a plasma diagnostic tool: chemical composition,

plasma potential, electron energy distribution (to be proved), and ion energy distribution (to
be tested)
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