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New application fields developed by Hard X-ray Photoelectron Spectroscopyl]
“ PHI Quantes”
Katsumi WATANABE" ', Hiromichi YAMAZUT" ! and Risayo INOUE"?

“! Department of Research and Development, ULVAC-PHI, INC., 370 Enzo, Chigasaki 253-8522, Japan
"% Analytical Laboratory, ULVAC-PHI, INC., 370 Enzo, Chigasaki 253-8522, Japan

A newly developed PHI Quantes” is introduced, which enables both XPS(X-ray Photoelectron Spectroscopy) and
HAXPES (Hard X-ray Photoelectron Spectroscopy) by using Al Koo and Cr Ka, respectively. HAXPES has advantages
comparing with ordinary XPS, such as deeper analysis depth to several 10 nm, surface contamination free analysis, non-

destructive interface analysis and chemical state analysis by measuring inner shell electron. Some latest applications are also

demonstrated to show the capability of PHI Quantes”.
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Figure 10 Inelastic mean free path for electron kinetic

energies up to 13 keV, for grassy carbon, Si, Ti, Cu and Ag"”.
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Figure 20 Atomic subshell photoionization cross section of
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Figure 30 Overview of PHI Quantes”.
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Figure 40 Schematic diagram of PHI Quantes” optics.
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Figure 50 Scanning X-ray Image (SXI) of Au grid 200 LPI using Al Kot (a) and Cr Ko, (b).
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Figure 60 F 1s(a) and C 1s (b) XPS spectra of polytetrafuluoroethylene (PTFE) by Cr Kow XPS using automated charge

neutralization.
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Figure 70 Si 2p Spectra of SiO,(10 nm) /Si and SiO, (30 nm) / Si, by using Al Kot and Cr Ko.
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Figure 80 Cu pads on a pattern circuit board (a). The left upper pad in (a) is enlarged in (b). XPS spectra were measured on the
points of X and Y) and (x and y) using Al Ko and Cr Ka., respectively.
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Figure 90 XPS survey spectra by Al Koo (X and Y) and Cr Kol
(x and y). The measurement positions of X, Y, X, and y are
indicated in Figure 8.
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Figure 100 Cu 2p3/2 spectra by Al Koo X and Y) and Cr Ko (x and y) and results of curve fitting. X, Y, x and y are shown in Figure 8.
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Figure 120 Angle resolved results of shown in Figure 11 by
Al Ko and Cr Kot

coooooobooboobobooooboooooon

4400000000
oOooooooooooooOoocOooOooXxooo
coOoooOooobOoobocoobooocbooobobooooo
O0Fgure 30000 XO0OOOOOOODOOOODO
0000000000 o0OUoUoAlKeOOOOOOO
coooboooooooooooooobooobooooo
cooooooobooooooooooOobooobooooo
O000Do0o00ooo0dCrKeOOOOOOOO

Intensity (a.u.)

1000 800 600 400 200 0
Binding Energy (eV)

Figure 130 XPS survey spectra of Fe-Cr alloy sample by Al
Ko and Cr Ko
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Figure 140 Fe2p and Cr2p spectra of shown in Figure 13.
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