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Abstract: Low power requirements by the International Technology Roadmap for 
Semiconductors (ITRS) dictate integration of high-k metal gates and novel devices such as 
FinFETs in CMOS technologies. To attend the current trend in device scaling for sub-14 nm 
CMOS technology (More Moore) EOT scaling of gate dielectric beyond 0.7 nm will be 
required. Various atomic layer deposition (ALD) methods of HfO2-based high-k gate 
dielectrics are currently underway to enhance the dielectric constant and reliability in order 
to meet the above requirements. For example, cyclic deposition of ALD Hf1-xZrxO2 samples 
where the dielectrics were exposed to intermediate slot plane antenna (SPA) Ar plasma 
(DSDS) or annealing (DADA). In addition, variation of Al percentage and distribution in 
HfO2 is carried out when HfAlOx and HfO2 are deposited by ALD in a layered structure. To 
further enhance the device performance, high mobility channel materials like Ge with high-
k dielectrics are currently being integrated. Electrical performance in these devices depends 
on the high-k deposition process, precise selection of deposition parameters, predeposition 
surface treatments and subsequent annealing temperatures. Additionally, scaling limit is 
driving the incorporation of different Nano devices into Nano systems with functionalities 
that do not necessarily scale according to "Moore's Law“, but provide additional value in 
different ways (More than Moore). This talk will outline some of the recent developments of 
EOT scaling of high-k gate dielectrics and some thin-film transistors that are key enablers of 
internet of things (IoT) sensor interfaces for flexible substrates (fabricating thin-film 
transistors using ALD zinc oxide as a substrate). 
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