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Abstract

In order to investigate the Na gettering, PSG/Si0,/Al-1%Si multilevel thin films were fabricated. DC mag-
netron sputter techniques and APCVD (atmosphere pressure chemical vapor deposition) were utilized for
the deposition of Al-1%Si thin films and PSG/SiO, passivations, respectively. Heat treatment was carried
out at 300°C for 5 h in air. SIMS (secondary ion mass spectrometry) depth profiling and XPS (X-ray Pho-
toelectron Spectroscopy) analysis were used to determine the distribution and binding energies of Na, Al,
Si, O, P and other elements throughout the PSG/Si0,/Al-1%Si multilevel thin films. Na peaks were mainly
observed at the the PSG/SiO, interface and at the SiO,/Al-1%Si interfaces. Na impurity gettering in PSG/
Si0,/Al-1%Si multilevel thin films is considered to be caused by a segregation type of gettering. The chemical
state of Si and O elements in PSG passivation appears to be SiO..
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Fig. 1. Al and Na SIMS depth profile of PSG/SiO,/Al-
1%Si mutilevel thin films.
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Fig. 2. Na1s core level XPS spectra of (a) the SiO, passivation layer and (b) the PSG passivation layer.
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Fig. 3. (a) Si2p and (b) O1s core level XPS spectra of the SiO, passivation layer.
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Fig. 4. (a) Si2p and (b) O1s core level XPS spectra of the PSG passivation layer.
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Fig. 5. P2p core level XPS spectrum of the PSG
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Table 1. Binding energies and atomic concetrations (%)
of elements measured from XPS spectra of the
SiO, passivation layer

Element Binding energy (eV) atomic (%)
Cls 284.5 5.03
Ols 532.7 58.13
Si2p 103.14 36.84

Table 2. Binding energies and atomic concetrations
(%) of elements measured from XPS spectraof the
PSG passivation layer

Element Binding Energy (eV) atomic (%)
Cls 284.5 3.31
Ols 532.73 60.63
Si2p 103.19 35.13
P2p3 134.46 0.93
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