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Abstract I —

Ultra—thin gate oxide in MOS devices are KA Aate] 2zl #AR QIE] 4sate] nAAs F
subjected to  high-field stress during device 55, o] mHA &f £z &7 Fa BAAL
operation, which degrades the oxide and exentually 2 WeEd III-F—} 71&9] AE e 2= Ao ¥yl
causes dielectric breakdown. In this paper, we A Helvk F AolE Hdajel Alals Argigte] -
investigate the electrical properties of ultra-thin A} lonmcla}h—. kA ¥ BB zgte] wrelxju
nitrided  oxide(NCG)  and  reoxidized  nitrided HRFs FAEA Eol DRAME Y 7|9Azid =
oxide(ONQ) films that are considered 10 he A2 A" we A oprlag Y Az o4
promising candidates for replacing conventicnal slul BAlE 195um CMOSOl A 204 el Aol &2}
silicon dioxide film in ULSI level integration. we o) A A 2ie] mel 025m CMOSHME 7m ™
study vasiations of I-V characleristics due to F-N T geold Aoz JdEn webd, o il o
tunneling, and time-dependent dielectric b 2977} DRAM# EEPROM™ 2 & ULSI 2o
breakdown(TDDB) of thin laver NO and ONO AT %lt-}.lgi
depending on nitridation and reoxidation condition, slaA s AolE Helme 3ol !o] Fololahy, o
and compare with thermal Si0.  From  the FUmsh vrolobsls, AQREI wolokth mah

measurement results, we find that these NO and
ONO thin films are strongly depending on its
condition and that optimized reoxided nitrided

222 h3AE FA8ke| Ay a-dah Fe]
i@ drdel avds, e 2SSO f3
A g MAAE Futahe dAgz 2 a4
SAfell olgh A& ol YA AolERS] £
2 JFE @ds Ay UL &k B
Frrt AT ddgel gtk @, WA aBEga
Foll WA= AWPH MRS SV Y HE
anA vk of v AEG A7 ghhdel wie
R vl e Wok asa A 3 od ek, gae
shebuble godetr] el Alelr Abslube wabe A

oxides(ONO)  films  show  superior  dielectric
characteristics, and breakdown-io-charge  (Qpe)
performance over the NO films, while maintaining a
similar electric  field dependence compared to NO

layer.
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Fig.l Ig-Vg Characteristics. (a) Compareson of Si0: and
XNQO films. {b) Comparison of $510- and ONC filmis.
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Fig.2 Folwer-Nordheim current characteristics.
(a) Compare Si0z and NO films, (b) Compare Si0:» and
ONO films.
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Fig.3 Gate voltage shift(AVg) as a function of stress time

under constant current siress.
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Fig.4 (a) Comparison of SiQz and N0 film.
{b) Comparison of Si0> and ONO
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