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High k& Gate Dielectric ZrO; Thin Films on SOI Substrate
with Ultra- Thin Top Silicon

Zhang Ninglin, Song Zhitang, Shen Qinwo and Lin Chenglu

( State Key Laboratory o Functional Materials for Informatics, Shanghai Institute of Microsystem and Information Technology .

The Chinese Academy o Sciences, Shanghai 200050, China )

Abstract: Ultra high vacuum electron evaporation is used to deposit high k gate dielectric ZrO; thin films on SOI substrate with ultrathin top
silicon to be applied in SOI MOSFET depleted fully. XPS is applied to detect the chemical information of the films. XPS results show that the
zirconia films are uniform and fully oxidized. The atomie ratio of Zr: O is 1: 2. 2, which is higher than that in the case of ZrO,, probably due to
the absorption of the impurities, i. e. , O3 from ambient. Both SRP and XTEM prove the clear structure of ZrO,/ top Si/ BO/ Si sub. And the inter-
face between Zr0; and top silicon is abrupt without interfacial product. Selected area diffraction (SAD) gives the information that the ZrO; thin
films is almost amorphous after RTA in O, at 600 C. High frequency at IMHz C-V characteristics is studied with the SOI MOSOS capacitor

formed by electron beam evaporation of Al as top and bottom electrodes. The results reveal EOT= 9. 3nm, €= 21, Vig= — 2.451eV.
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