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Investigation of Chemical Bonding at the Pt/Si Interface

Ji Mingrong, Wu Jianxin, Li Baogi
(University of Science and Technology of China)

Hsu Chen-Chia

(Institute of Semiconductors, Academia Sinica, Beijing)

Abstract

Photoelectron spectroscopy (UPS and XPS) technique has been used to stady the chemical
behavior of interfaces formed by Pt deposition at 300 K under ultrahigh vacuum on atomically
clean Si(111) surface prepared by sputter/annealing. Both core lines (Si2p and Pt4f) and
valence-band states have been measured. Special attention has been given to the low-coverage
regime. The intensity variations of Si(2p) core lines as a function of Pt coverage show clear
indications of strong Pt/Si intermixing across the interface with gradual-changed atomic com-
position from the submonolayer range to several atomic layers at 300 K. With increasing cove-
rage the Pt4f core level shifts decrease gradually while Si2p shifts increase as expected for a
meore Pt-rich environment. In the meanwhile, t .c Pt4f core line changes markedly with higher
symmetrical line shape upon metal deposition, and, moreover, the shape of Si2p core lines is
modified towards that typical of a metallic phase (the greater width and asymmetry). The
UPS spectrum is dominated by two peaks at — 4.2eV (labeled as A), and —6.0 eV (labeled
as B), from submonolayer to several atomic layers of Pt coverages. The peak A shifts towards
the Fermi energy with increasing coverage as expected for a more Pt-rich environment, but
peaks B remains unchanged suggesting that the Pid-Sip bonding has not been affected by
increasing around Pt atoms. All these results are discussed with an interstitial diffusion model
between Si and Pt at the Pt/Si interface.

KEY WORDS: Metal-semiconductor interfaces, UPS, XPS





