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X-ray Photoelectron Spectroscopy
KRATOS Axis Supra

> DESCRIPTION : -
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XPS (X-ray Photoelectron Spectroscopy) is a method for characterisation of ; - = T l
surfaces and ultra thin films. X-ray beam irradiates location on a sample from -
which electrons are emited and some of them are collected in the analyser. gy -
In spectroscopy mode, analyser changes continuously energy of electrons e supra °

which are counted by channel plate detector. From obtained XPS spectrum
(number of counted electrons vs. binding energy), elemental and also chemical
composition of the sample surface can be determined. Parallel imaging mode
is based on parallel collection of electrons on one specified energy and
their 2D projection on channel plate detector. Obtained image contains
chemical information and could be used to set precise location for
spectroscopy of small area. Whole system has to be operated under Ultra .
High Vacuum conditions (pressure ~10° mbar or less) to prevent Load lock Main chamber Surface science
collisions of electrons with other particles before they reach the detector. station

) SPECIFICATION XPS
) PRIN CIPLE X-ray Analyser Spectroscopy large area analysis 300x700 pm

small area analysis 15 pm

hv ... energy of incident X-ray beam source
KE ... kinetic energy of emited electron KE Parallel imaging lateral resolution 1 pm
BE.. bindirTg energy which is necessary hv Snapshot mode quick spectrum measurement
to emit electron from atom shell
Angle-resolved XPS obtains spectra for different emission
BE=hv-KE angles, which changes information
depth
) RESULTS Line and map scan this modes use deflection electrodes
to scan over area of interest
Survey spectrum of Ag clean Spectrum of Silicon substrate Detection limit 0.1 to 1 atomic %
sample covered by native SiO, Depth resolution TOE
80000+ pure Si
Agad 2000 )" .
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£ so0] £ Si2py, | ‘ lon beam etching  instrument is equipped by Ar cluster ion
\E 40000 :g::ge' % 00 “ ‘ source which allows to clean sample surface
[ ap o g | r depth profilin
ém,// \/ e g | or depth profiling
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z‘m’\J\ L/‘/AQASJ Jl 500+ so \ UPS Ultraviolet Photoemission Spectroscopy
10000+ sz | - UV lamp is used instead of X-ray source.
T s M o e e T R T e s This technique provides information on
Binding energy (eV) Binding energy (eV) valence levels and work function of materials
Sample surface was cleaned by ion beam Spectrum shows detailed Si2p peak, Surface Science extra chamber which allows to prepare or
etching Ar+ 5keV. Spectrum contains many which consists of two components: Slation T‘Od'fy, Samr‘]’ sz g ;mssquimly m|°v_e
Ag peaks but neither carbon nor oxygen pure Si from substrate and SiO, from \tNif;:) u'?te()’( Lsir;“:;rr; cIeZTo ae:m;’; ;:?eysw
peaks located at 285 eV, 530 eV, respectively. thin native oxide. 2 B B
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