
. .-- - 
17th %: bropean Conference on 
Diamond, Diamond-Like Materials, 
Carbon Nanotubes, and Nitrides 

3-8  September 06 Estor 

m I 

ABSTRACT BOOK 
... -. 



Session 15 - Posters 
Thursday 7 September, 16:W-19:OO 

[15.1.06] 
Effects of plasma hydrogenation on low ternperature growth of nanocrystalline cubic SIC thin films 

A.P. Huang. S. Kwok', P.K. Chu 
City University olHong Kong, China 

Silicon carbide (Sic) is considered as one of the alternative power semiconductor malerials due to its excellenl 
~rowrl ies such as wide band gap, high breakdown field, and high thermal conductivity. Another unique prorx?rty of Sic 
is its poly-types. 3C-Sic (R-SC~ having a cubic crystal structure is suitable for high-f&quency power devices d;e to its 
hiah electron mobilih, and hioh electron-saturation-velocitv. Moreover. the limited leakaae current resultina from the 
larger bandgap of &SIC is ahadvantage compared to Si. -Such a characteristic is employkl in bipolar transi&ors, solar 
cells. ohotodiodes and ~hOt0tranSi~tOr and has stimulated extensive research interest. Recentlv. manv techniaues have 
bee" kmployed to depdsa R-Sic thin films and chemical vapor deposition (CVD) is thought to be-a poisible teChnique to 
fabricate highquality R-Sic thin films. However. the high deposition temperature during CVD may cause autodoping. 
redistribution of dopants in the Si substrate, and also results in high tensile stress and lattice defects. Generally, il is 
recognized that enhancing the activity of the precursors is beneficial to !he reduction of the substrale ternperature. In this 
work, by means of plasma hydrqenation, R-Sic thin films were fabricated on Si (100) substrates at lower substrate 
temperature in a CVD system, and the effects of plasma hydroqeriation on low temperature growth of nanocrystalline 
cubic Sic thin films were-investigaled in details. our results indiGte that plasma hydr6genationis an effective method to 
decrease the de~osilion temperalure and improve the comDosition and microslructure of R-SIC thin films, especially by 
controlling the crystal size and oxygen diffusion.   he enhancement mechanism can be explained by a charg& 
selecting reaction model. 
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[15.1.07] 
The RF plasma surface chemical modification of nanodiamond grown on glass at low temperature 

Z. ~emes". A. Kromka'. J. Sluchlik', M. ~anecek'. H. ~iederman' 
1 Academy of Sciences oflhe Czech Republic, Czech Republic; 2~herles University, Czech Republic 

Nanodiamond thin films have excellent electrochemical properties, low roughness and can be deposited al relalively low 
temperatures below 400'C on glass over large areas using microwave chemical vapour deposition (MW CVD) in a 
hydrogen-methane plasma [I]. The surface chemistry derived properlies of nanodiamond are as remarkable as ils bulk 
properlies, and the chemical modification of the nanodlamond surface enables the development of new applications, for 
example nanodiamond-covered microscopic slides of the standart 1x3" size with s~rrface functionalired for biochemical 
applications. 

Since the diamond surface is generalty inert to most chemical reagents, the controlled chemical modification of the 
diamond surface has proved difficult. Until now, diamond surface research has mostly been focused on hydrogenated or 
oxidized surface. We have applied radio-frequency (RF) plasma discharge in various processing gasses lo chemically 
modify nanodiarnond thin lilms, deposited on silicon or glass substrates. The stable, reproducible, high density and 
homogeneous chemically modifmd surfaces have been achieved. 

The presence and the relative density of lhe primary amines group (-NH2) attached to the nanodiamond surface was 
detected by photo-luminescence, using lluorescamine-in-aceton spray as a fluorescence marker [2]. In this paper, the 
granedsurface vibration spectrum was invesligaled by grazing angle FTlR spectroscopy, photoamustic spectroscopy. 
anenualed lolal reflectance spectroscopy and photothermal deflection spectroscopy lo identify all anached species. 
Finally, our plasma-aminated nanodiamond-coated microscopic slides were compared with standard biochip slides for 
DNA hybriduation. 
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[lS.l.OS] 
Investigation of nanocrystalline diamond films grown on silicon and glass at substrate temperature below 400'C 

I 
S. Potocky". A. Kromka'". J. Potmesil', Z. Rernes', M. Vanecek' 

Academy of Sciences of the Czech Republic, Czech Republic; '~lovak Universify of Technology, Slovakia 

The efforts In growlh of nanocrystalline diamond (NCD) thin lilms have been intensified in the recent years. NCD thin 
films offer optimal properlies because of ils smoolh surface and excellent, homogenous mechanical and thermal 
propertios, approaching to s~ngle crystal value' However, dcposition of N(:D layers at low tempcra1.m range (1.e. 400°C 
and lower) is require0 by sevcral ind~lslrial applications. 


