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Abstract TheM OS structuresof 10nm ultrathin SiO: dielectric film s have been prepared
on theN -Si 100 substrate The I-V characteristics for electrons tunneling ultrathin SiO2
films from the Si 100 interface accumulation layer and the current transport at low er elec-
tric field have been studied at temperatures ranging from 100K to 450K. T he experimental
results show that at low er tanperatures the current bears no relation to temperature and
the current increasesw ith temperature at higher tanperatures A sa theoretical exposition
of the resaults, it isproposed that in higher field region the F-N tunneling current density
Ji1 F’exp (- B/F)but in lower filed region the total currentJ= Jo+ J2, hereJois the low
field leakage current and the transort current J2  Fexp (- @/kT). From experimental
dataw e estimate that the barrier height of electrons tunneling ultathin SIO fimsis3 13e/
forN-Si 100 . At higher tenperatures the effective tunneling barrier height decreases lin-
early when the temperature increases, as a result the tunneling current exponentially in-
creases The themal activation energy isabout Q 163¢/. The hopping of themally excited
electrons from one i lated state to another state form sO hm ic characteristics in the dielec-
tric film s at higher temperatures and in low er fields
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