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Abstract Thispaper show s that silicon surface cleaning has great effect on the reliability
of 13nm gateoxides It isdemonstrated that dipping in diluted HF or HF/Ethanol olution
prior to themal oxidation leads to poor breakdown strength and large variation of the
breakdow n strength for the thin gate oxides Chemical preoxide formation in NHOH /
H0:./H0 (0.05 2 5) lution prior to themal oxidation is shown to be an effective
way to get 13nm themal oxidew ith high integrity. Chemical preoxide fomed in H2804/
H20:(3/1) wlution can alo mprove the reliability of thin themal oxides, and the im-
provement is enhanced by adding NHOH/H0:/H20 (0.05 2 5o0r1 2 5) cleaning
and diluted HF dipping before the H.S04/H02 clean step. It isals shown that the mmu-
nity against ionizing radiation or hot carrier danage of the thin gate oxides does not have
much relationship with the type of the chemical slutions in which the preoxides are
formed In addition, ionizing irradiation does not clearly change the breakdow n properties
of the thin gate oxides
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