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2 o - A=A} o]edle] =L& v Axd] ZZH(lon beam assisted electron beam
deposition; IBAEDYRS 2 BlAA §i(~200 nm) =L p-Si 7|1l AL o] ¥ F2F F5DA
A}#h(Rapid Thermal Oxidation; RTOYE A1Z 224 Si0y V=24 Si(nanocrystal Si)/p-Si TEE ¥4
s, 2% AE el Au B SFFoEAM HEHOZ YxHA e FFF MOS(metal-oxide-
semiconductor) 25 $HA3slalet. o] MOS FEWY AR sio] AaEH BA4E vholel sweep H
$< W3}A)F|mEA] Capacitance-Voltage(C-V) 548 &A3le] ZAlslgle. AAMHEAA8S 2ol
AVgg(flatband voltage shiftyZ} 1V =|9ke] =& C.v o|8FAe] H& ¥bd IBAED A& 739
AVeZ} 22V(2V/s voltage sweepBl&) oAkl digds] & C-v o|HFAle] F5E . AArSaF Ar
jon beame ZAlEPE Bm FEYAle)Fo] BASE T ulebs WA Si el Sio) o YA Eo] Frlsled]
T AR TAFE o] B2 52| HTo] AW SioE eh A FHI o|FA A ¥ 5
o] AR Mst 24 g Al & o]FTA L e ddleletn A7) el IBAED
Wlo] mre] A Sis FAATeE 43 elekn A

Abstract —Metal oxide semiconductor (MOS) structures containing nanocrystals are fabricated by using
rapid thermal oxidations of amorphous silicon films. The amorphous films are deposited either by electron
beam deposition method or by electron beam deposition assisted by Ar ion beam during deposition. Post
oxidation of e-beam deposited film results in relatively small hysteresis of capacitance-voltage (C-V) and
the flat band voltage shift, AVgg is less than 1V indicative of the formation of low density nanocrystals in
Si0, near Si0O,/Si interface. By contrast, we observe very large hysteresis in C-V characteristics for oxi-
dized ion-beam assisted e-beam deposited sample. The flat band voltage shift is larger than 22V and the
hysteresis becomes even broader as increasing injection times of holes at accumulation condition and elec-
trons at inversion condition. The result indicates the formation of slow traps in SiO, near SiO»/Si interface
which might be related to large density nanocrystals. Roughly estimated trap density is 1 X< 10" cm™. Such
a large hysteresis may be explained in terms of the activation of adatom migration by Ar ion during depo-
sition. The activated migration may increase nucleation rate of Si nuclei in amorphous Si matrix. During
post oxidation process, nuclei grow into nanocrystals. Therefore, ion beam assistance during deposition
may be very feasible for MOS structure containing nanocrystals with large density which is a basic building
block for single electron memory device.
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