Characterization of hydrogenated and deuterated silicon carbide films codeposited by
magnetron sputtering

D. Pantelica?, P. lonescu?, H. Petrascu?, M. D. Dracea®¢, M. Statescu?, E. Matei®, O. Rasoga®, C. Stancu®¢, V. Marascu¢, V. lon¢,
T. Acsente®, G. Dinescu®
2Horia Hulubel National Institute for Physics and Nuclear Engineering (IFIN-HH), P.O.B. MG-6, RO-077125, 30 Reactorului St.,
Magurele, ROMANIA
bNational Institute for Materials Physics, RO077125, 105bis Atomistilor Str., Magurele-Bucharest, ROMANIA
°National Institute for Laser, Plasma and Radiation Physics, 409 Atomistilor Str., RO077125, Magurele-Bucharest, ROMANIA
dFaculty of Physics, University of Bucharest, 405 Atomistilor Str., RO-077125, P. O. B. MG-11, Magurele-Bucharest, ROMANIA

Introduction Samples preparation:

Silicon carbide i1s a material with many applications, including fusion reactor technology [1] and also
fission power reactors.

In the present work we will focus on investigations by Elastic Recoil Detection technique of the H/D Deposition setup: Deposition parameters:
content in silicon carbides thin layers deposited on silicon substrate. Deposition was performed by dual Turbomolecular L
magnetron co-sputtering using Ar and mixtures of Ar/H,/D, as working gases. Deposition using only Ar were pump Pressure gauge Samples deposited in Ar:

performed at various discharge powers for identifying the parameters for deposition of SiC,, thin films with (40scem Ar, 4.5*10%Pa, 3 hours deposition)

controlled stoichiometry. The material properties of the deposited thin films were investigated using specific Batch 1:
: : : : - PeSi =100W;
techniques (profilometry, SEM, AFM, FTIR and spectroscopic ellipsometry). Magnetron Sitarget ¢ garget Magnetron _PLC —~(BO-120W, ctens of 10W):
™~ " / Batch 2:
|’_|: _P..C =100W:
' - PreSi =(50-130W, steps of 10W);
RBS and ERDA Measurements: @ Samples deposited ir
: RF C : :
'(Ij'he SIMNRA code [2] was used for fitting the RF power (Si) power (C) Ar mixed with H, and D,
PR ata Working Rotatabl Working (mixture pressure: 4.5*10%Pa;
¢ beam gas input sm?bast?atz Stepper gas input PreSi=60W, Pge C=100W, i.e SiCq qz)
Non Rutherford calculated cross section tables holder ) motor
gt [3] were used in the simulation code for H and D N o | *Ar + 10%, 20%, 40% and 60% H.,;
Si detector | characterisation *Deposition of SIC thin films is performed by simultaneously *Ar+20% D,
N co-sputtering of two targets (Si and C); Ar+10% D.+10% H
mylar ~ *The substrate is located on a rotateable holder. ? >
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* The sample deposited only in Ar present a pretty smooth surface, slightly influenced by variation

Elipsometry results of the deposition process parameters (namely RF applied powers);

Samples deposited in Ar at Samples deposited in - : L :
different RF powers Ar+H,+D, mixtures at  Addition of both H,, D, in the deposition gas leads to roughening of the samples surface,

PreSI=60W and Pge C=100W possible due to etching effect of the hydrogenoid species produced in the discharge.

Ar +10% D, +10% H,

o povert e pover e 2o%n, By proper choice of the RF
as| —— 100W /50W (SiC,y ) 26 | A+ 0% 1 :
42_f\_mwm(3.cw, ooy powers applied to both Si and C Conclusions:
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targets or of the deposition *Elemental composition and thickness of silicon carbide samples were investigated by RBS.
The hydrogen and deuterium content were determined by ERDA,

*The samples were prepared by simultaneously sputtering of two targets (silicon and
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gaseous mixture, the refractive
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Th— T et index and extinction coefficient _ _ _ _ _
) S ——— S _ _ L graphite) using Ar or mixtures of Ar with H, and D, as working gases;

s o I (right) of the SIC, thin films _ . _ .
E—- | _ _ _ *The dependence of the SIC, layers stoichiometry over the experimental deposition
e ey deposited only in Ar can be easily parameters was investigated:
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* The sample deposited only in Ar present a pretty smooth surface, slightly influenced by
deposition process parameters; addition of both H,, D, leads to roughening of the samples
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n= 2.2-4.5 and k= 0.02-1.6. surface, possible due to etching effect of the hydrogenoid species produced in the discharge,;
\ *FTIR investigations of the samples revealed the presence of D-C-D and H-C-H chemical
) ) S —— bonds in the samples codeposited using Ar/D, and Ar/H, mixtures, respectively;

i Ko eSpectroscopic Elipsometry investigations revealed that optical properties of the deposited
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