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Kong, Hong Kong, China (b) Corresponding author 

 
L 4b   11 The effect of quenching media on the surface heat transfer coefficient of electronic materials 
 Seunghwan Ma, and Youngman Kim, Hanyang University, Korea 
 
L 4b   12  Point defects in dielectrics based on Pr oxides 
 J. Dabrowski, IHP, Im Technologiepark 25, 15-236 Frankfurt(Oder), Germany 



transistors (FET) because of its high permittivity and good 
thermodynamic stability in contact with silicon. However, ZrO2 
crystallizes at temperatures below 400oC seriously limiting applications 
of the materials in ultra large-scale integrated (ULSI) circuits from a 
storage point of view. In this work, carbon-doped ZrO2 thin films were 
fabricated on n-type Si (100) wafers by hybrid cathodic arc deposition 
involving oxygen and ethane gases in the presence of substrate 
biasing. The interfacial and dielectric properties of the materials were 
investigated. Incorporation of C into the ZrO2 structure increases the 
crystallization temperature, and the microstructure of the carbonized 
ZrO2 thin films is improved based on X-ray diffraction and atomic force 
microscopy characterization. In particular, formation of interfacial 
silicates between the ZrO2 thin film and Si substrate is well suppressed 
according to the results of FTIR and HRTEM. The suppression is 
believed to stem from carbonization in conjunction with substrate 
biasing which can increase the number of bombarding ions as well as 
the ion impact energy thereby improving the interfacial properties. An 
Au/ZrO2/Si/Al capacitor structure was fabricated and the electrical 
characteristics were measured. The hysteresis of the carbon-doped 
ZrO2 thin films is reduced significantly and a negligible flatband shift is 
also observed. At the same time, there is no degradation in the 
dielectric constant and the leakage current density is significant 
reduced. Our study suggests that a hybrid cathodic arc deposition 
process conducted in the presence of ethane in conjunction with 
substrate biasing is an effective method to improve the properties of 
high-k ZrO2 thin films and may accelerate the development of 
alternative high-k dielectric thin films in advanced microelectronic 
devices and structures. 
(close full abstract) 
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(Al2O3/ZrO2/Al2O3) gate stack on fully-depleted SiGe-on-
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Zengfeng dizengfeng, Zengfeng Di (a), Miao Zhang, Weili Liu, Qinwo 
Shen, Suhua Luo (a), Zhitang Song, Chenglu Lin The Research Center 
of Semiconductor Functional Film Engineering Technology & State Key 
Laboratory of Functional Materials for Informatics, Shanghai Institute of 
Microsystem and Information Technology (SIMIT), Chinese Academy of 
Sciences (CAS), Shanghai 200050, People’s Republic of China Anping 
Huang, and Paul K. Chu (b) Department of Physics and Material 
Science, City University of Hong Kong, Tat Chee Avenue, Kowloon, 
Hong Kong, China (a) Also affiliated with Department of Physics & 
Materials Science, City University of Hong Kong, Hong Kong, China (b) 
Corresponding author: Prof. Paul K Chu Telephone: 852-27887724 Fax: 
852-27889549 or 852-27887830 Electronic mail: 
paul.chu@cityu.edu.hk 
Resume : The structural and electrical characteristics of a novel 
nanolaminate Al2O3/ZrO2/Al2O3 high-k gate stack together with the 
interfacial layer formed on SiGe-on-insulator substrate have been 
investigated. A clear layered Al2O3 (2.5 nm) / ZrO2 (4.5 nm) / Al2O3 
(2.5 nm) structure and an interfacial layer (2.5 nm) are observed by 
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high-resolution transmission electron microscopy. X-ray photoelectron 
spectroscopy measurements indicate that the annealed interfacial layer 
contains Al silicate without Ge suboxides or GeO2 incorporation. A well-
behaved C-V behavior with no hysteresis shows the absence of Ge 
pileup or Ge segregation at the gate stack/SiGe interface after 
annealing. 
(close full abstract) 
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