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ITRS (international technology roadmap for semiconductors)e] W= MOS(metal-oxide-semi-
conductor)PJ CD (critical dimension)7} 45 nm node©]st2 Z o] EHA] poly-Si/SiO& tA|& 4= 4l
+= poly-Si/metal gate/high-k dielectrico] t)FH Ttz B3t oy AWbA S 2 high-k dielectricE
A1ZFA] anisotropic $F A1ZF HAFS HAA]7]7] YA plasmas ©]-83F RIE (reactive ion etching)
£ A5t A9 PIDs (plasma induced damages)®] 3}L}Ql PIED (plasma induced edge damage)
o] dkAlo] BEA|7} H 1 Qlth PIEDY] Q1S =2 plasma®] direct interactionS BHAY A # gate oxide
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A= o] ApAt] MOS9 high-k dielectrice] A]ZFg 7ol HDP (high density plasma)®] ICP
(inductively coupled plasma) sourceE ©]|-&3t YX= Az} Au|E AlE3lo] PIEDE &< 4
MzE AZE FAol et A+ stk One-monolayer 472 £15F 1 cycle®] A5 A2t
Z 4 stepso 2 LA FHo] 9t A HA step> Langmuir 1sotherm0ﬂ 9]3lo] 3EH| highly re-
actant atoms®]1} moleculesS chemically adsorption2 A|ZIth T WA step purge A|ZIth Al W
A step> ion sourceS ©]-&3}o] WAYAIZ] Ar low energetic beam ©. & FEHo|| chemically adsorbed
compoundsE- desorption A|ZIT}. Y] HA| step> purge A|ZITh AIZF O 2 self limited 3+ 4] Z}o]
o2 ojF& E 4 ATk AA| FAS MOSQ high-k dielectrico]] Z-8-A]# metal gate/high-k di-
electric CMOSFETs2] NCSU (North Carolina State University) CVC model2 <3} EOT (equivalent
oxide thickness)~= WH3}7} §1 O™ A mos parameter?l Ion/loff ratio®] =715 & 4 JUgich 1 &
010 7 XPS (X-ray photoelectron spectroscopy)® gate oxide®] atomic percentage®] H-A4 A1l 2]z}
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