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2 of — Si o]uHA oA &)<l EPW(Ethylenediamine, Pyrocatechol, Water) &yl 4] poten-

tiostatS ©]-&3 cyclic polarization ¥ o2 o= Arziule]l oA1E $£ePstgdch p-Si W n-Siol A
&5 443129 breakdown potential 2 FYU¥F ghg Bgon, pt-Si9) A$dls 4T A3l break-
downo] doju}xl skr}. Alzlute] XPS EA A5} n-Siz} p-Si®) 7% Si 2p photopeak?] chemical
shifte= 7t7t A362eV, A355eVe.er], p*-Si8] 79l A425eVict. mebs pr-Sie o= 4
stuto) light doping®] 73¢9} wlmale] Ackd oA APAHE Hele AL Abspete] sty x4
Apelol| 7|13k Aolzt Azt pt-Sie] oA &AW A anodic bias el FolAl =2 borono]
EHo R diffuse-out®s = A& SIMS #4& §8 o & K], 2 41 o8 BHsialL wxuh
o] 7 & AA etch-stope} delvh= 1A boron FX 7} Unbx o2 dedal gy M4 & Holehe
A& A)ARick

Abstract — We have studied the anodic oxidation of silicon in the anisotropic etchant of EPW(Ethy-
lenediamine, Pyrocatechol and Water) solution using the cyclic polarization technique. The samples
have been characterized by means of X-ray photoelectron spectroscopy (XPS) and secondary ion
mass spectrometry (SIMS). The results of cyclic polarization experiments show that the anodic
oxides formed on p- and n-type silicon wafers break down at the same potential while breakdown
does not occur up to open circuit potential in the case of p*-Si. Strong etch-resistance of p*-
Si sample is believed to be related with the formation of strong Si-O bonding, as observed with
XPS. SIMS depth profiles suggest that the critical concentration of boron for etch-stop to occur
appears to be much higher than what is widely believed.
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Fig. 1. Boron diffusion profile measured with autosp-
reading resistance.
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Fig. 2. Experimental setup used for anodic passivation
and cyclic polarization.
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Fig. 3. Cyclic polarization curves of (a) p-, (b) n- and
p*-type silicon in EPW solution.
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Fig. 4. Energy level model for charge transfer under
anodic bias for (a) n- and (b) p-type silicon.
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Fig. 5. Photoelectron spectra of (a) n-, (b) p- and (0)
p*-type samples after anodic passivation.
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3.2. XPS Analysis
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3.3. SIMS Analysis
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Fig. 6. XPS depth profiles of (a) n-, (b) p- and (c) p*-
type samples after anodic passivation.
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Fig. 7. The SIMS depth profiles of p*-Si (a) as diffu-
sed, (b) just before anodic passivation and {(c)
right after anodic passivation.
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