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Slicon-or-insulator (SOI) technology is today a viable dternative to conventiond CMOS
due to its lower parastic capacitance and higher radiation tolerance. In addition, if ultra-thin
dlicon films are employed, SOI technology offers ided suppresson of short channd effects
with a virtudly undoped channd, thus leveraging beneficid effects of low fidd mohility.
Data reported so far show that eectron my for channd thickness tg larger than about 50 nm
festures a universd, bulk-like behavior versus a suitably defined effective fidd, while
experimenta results reported for tg below 10 nm are not fully consstent.

Device processng started with Unibond SOI wafers featuring a 200 nm <100> S film over
400 nm buried oxide. The S film was thinned down to 9, 13, 20, and 60 nm nomind
thickness through a series of oxidation followed by etching of the sacrificid oxide.  After
LOCOS, smplified processing of n-MOS and p-MOS devices was adopted: transistor
channds were left undoped (p-type 10 wcm resdtivity), there was no LDD implant and no
goacer formation. A specidly desgned MOSFET sructure was used to measure low field
mobility independently from parasitic resstance.

Our measurements shows that a high Niny, my IS largdy insensitive to ts;, consstent with myy
of low-doped bulk MOSFETs and it is remarkably larger than in heavily doped bulk devices
due to the lower effective fild. However, a rdatively low Nin, ms Clearly decreases with
ts. A behavior smilar to that of eectrons is found for hole mohility, but the dependence on
ts a@ sndl Ny is weaker than for electrons. As for the physicd interpretation of the results,
we will show that the temperature dependence of my , measured between T = 225 and 375 K
festures a T* dependence, which is close to the T behavior exhibited by phononlimited
mohbility in bulk MOS. In addition we will show that our data are in quantitative agreement
down to tg ~ 10 nm with numericd simulaions by Gamiz and coworkers demongtrating that
a gandl Nip, mobility is reduced because of increased phonon scatering in very thin
quantum wdls. As an additiond, independent indication that the eectronic structure within
the channd is affected by tg, our measurements shows that threshold voltage (/1) increases
with decreasing ts. The subband quantization within the very thin layer is the explanation
for this behavior.



