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ABSTRACT

lon implantation is a method for modification of surface and deeper layers of materials, (up
to several micrometersyyhich enables a good control of depth and thickness of modified layers.
During the ion implantation process, the crystal structure of a material is damaged. In the case of a
monocrystal the damage is reduced for a good alignment of an ion beam andllagrystac axis
of the crystal, when the ion channeling effect occurs, which, at the same time, enables greater depths
of T onbébs penetration.

Silicon carbide (SiC) is a semiconductor material with exceptional physical and chemical
properties fo a wide rang of applications, from the production of higbltage and high power
semiconductor componentssagdan extreme conditions (e.g. space), uppplication as shielding
material in nuclear reactors. In order to investigate the influence ofemiglyy im channeling
implantation, carbon (€) and silicon (St") ions of 4 MeV energy were implanted in the-6kC
single crystal. Implanted fluences were in the range fromxa@7ions -cm'? to 2.0%10'® ions -
cm'2,

lon elastic backscattering channeling spectrometry (EBS/icro-Raman (UR)
spectroscopy, and scanning electron microscopy (SEM) were used for quantitative and qualitative
analysis of the damage of 66IC single crystals. Quantified damage depth profie$H-SiC
crystals were obtained by fitting the EBS/C spectrum using the Channeling SIMulation program code
(CSIM), developed in Laboratory of Physics,Vima | nst i t ut e oBymadditoingthear Sc
characteristic bands the PR spectarecordedalong the cross section of the implanted part of the
crystal, the type and depth distribution of damage to the crystal structu®6ias determined.
These results were also verified using SEM. Depth damage profiles obtained by different methods
show vey good agreement with each other.

Keywords: silicon carbide, ion implantation, ion channeling
Scientific field: physical chemistry

Scientific subfield: physical chemistry of materials

UDC number:
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sL 2Oy O & f S[af yds QS sSSiMOldEsdif» OC sd3 Si v Mdzs' &
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23. 1. sO©0OSClkjtdmsdFiju d §iddj dd 61

sdizdyd Ed S Oweded MlsOtdH®d GH O § sL &zOIsd * d
GOk jted OkO. vftCefh Iss° yd®jddyd, SJjcEsoj * jH
OktcOClkdoddds LO dhMiseOydoOf j. I18MjHk j dLikL jlsd
oMt O yQalfs SYQ, yd ¥ pyfda® CIO] HsPdg@,0 s’ § ¢ O, =njdg
CjWdyd  jdads IsjtedsOdzdzse M e ¢ Ol jodddf) SIS Qi A8l f° dits I e

WdL qqg nd B3d° MC 55 ChotO “fijls@ptO fiffpddzdfyedts e dizOH d ° O d:
fstey ' 40O (GHJ " dsfifld B3HE Jtsd s Otc@Pde] dzO0 MmMtse dets™ |
gL EL jlsdzd &3 MmeS8 ‘Cnils'ojd dfOis j ftH dzOls € O B3O jted " Odz MO
Cs' &z MIOHO HtwsdLoH' O odMmMtsSWtcj Cojdadsdadrn o d Mt
9 dzd S dnrn fpeda dvidsijPEEll tctsd L OBHSOP/Y,0 f tod d&3j dz20 k2 ¢ tol
MO JjSCSMmistej dgded B3 kEMmdzseo d BO 1 s Iz [F38] o ldhyforj dgdftatidz ¢ dzj O tc dzd
vOB OV BjedzijH SHOBtOddrs WdLdyuédr Mot MIsOo O M«
sOtOCIsjtedmilsd Si 6H-SiC ( q’(‘: OdS[JWJtGJ
. O= 3,0805;
s tsdzinls Odzls At j h . 5,43 f= 15,1151 3,56 [80, 81]
1 k& fls[d-cizf] 2,33 3,21 3,5 [80, 82]
MmO dzc tso [GEgSH Iz dz 127 350650 1220 [80, 83, 84]
sOYCoO Isf&f? j¢Cc 1410 2800 4500 [85-87]
”‘S[‘{N‘fﬁifﬁ? LR 4.9 22 88
Kisj.% j tc 30 dzdets dK'™ o -~ 2,6x10°  3,0x10°° 1,1x10¢  [83, 89, 9]
z d te didO B tc OF oz Y 1,12 3,03 5,45 [89]
{ j ZOlsdo dzO Hdj dzj ¢ 11,8 9,7 5,5 [89]
1 Of sdz f[lcsEnts] © 0,3 2,5 10,0 [88]
4 OlkzteOYdtsdzO BlGL 1x107 ox10 5 710 (8§
[cm-s'Y] ’
[ OCMd BO&ZO tOH[EBD 150 760 1100 [89]
U HOdOh 8" HoodzkftetsosHddySts' dqdzHblMmisted ™ d Mmd dz
ftoesdLotsHS 2 jdzj CltetsdzMC drn ©F B tgdef tzd d o 2@ 3§ Y 3
d oajdd¢dd Mistck ORBO, Mdddyd kd ded j § sSEtsHOdz
MfOHO" & dedL O¢ dOftsdz ftesBts" © d ddME O &GOS M
tcd dzO L OBtO® jdzaf LBdzi d dedmMOGgOE®L B tst papfdsE & GO}
Gm@erdewcesPD) o] Boats dBBO LO fssmMmdziHdyk HO Mmddzd
tcdYddi3z OHO odMsSdr MAZOCO MiHEZ E dzj L Odzj BOT
HO SCStisf sdzj dzls © dzj 1 toHetsts HLdEQ y QU figlEd jrH Ik cto@ j Hstindz @[ L
dzdW j Mz " £ CslL HdMdYyf Oyd & b dslsj . t Oud f
JHASY jdets ] dgj SsdzdSts Odzlsj todzOlsd o dzd[B]. dB3Pis j g &
sjted OdzO Bi & Mmj fsCOL Ps L ZOBdzslzO " §J B8 helzded d d t

ksotej d3j des f§SHiEEY OO oj<j ©OHdAy MdzOE] b Hdasf
BtcOS jdzz L sdzz e slseats Istcd kO hdqkz tH Mdddy
{ots LO ftsid Hdyds dacz@ Gt B esfats zfs dzi gD J 15 ©
LO H9O tJHO ojddydd oj<bk SBdyd dzlstcOvy
ctsyj s HEf Lo’ 0 fsdkfisosHddS O dsHEddhk ¢ ja
Msjtfjd MzsetsH] Ek f§totsyd fiphts Hifdd t3'C & Is K o=@ A daj
sj B3 j cOlskzted, IsOf dzipls dz® kz{ g tsalzsH d  HEBI|®, Sio ¢
BOC M BOZzAZO tWOHAO Isj B jtcOlsktcGHEIsHEZ €
kM S ] Sl sdzj dzlsj .
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Hs dOMisOdzC O H W Jji¢sQ bdtk® &aC O
Cd (Bddzd Bz B §j dletsdfO j d f sdzjefpls @zj Iz |
BjteO ] dqLBINhIs] dese OlstsBO HEso 5? dats
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ddzls j efisd yd = Otezditafgys[99. j dz6 dz.

ltesyjm btcOdhW stedOyd " j] StodMmlsOdzdzj toj " jlsCj du
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10 dL Oy O dits teflf lsfj OJdE B Ul ) estedplidng Htets® f sd3j te
Ols s i3z dispadeehemtper atomi dpg , ° OH didzdiztsy J dets s d d3OIsj ted ° O dzC
ltoj HdfmMmk WHafhHPdzO C Ot ff totsipj  Bdz Odstistssz s dgjj s ( Mtcj
OstsBBO MO Moetse dBIMSO E tjhjlkCd) SC$t°d dapayfisO’ j |
HzBddzd bkLt®BSCO j Mdtsyjdz ftesedzjds St5°d fj ke dos
LO WdBtsH j[1Bo OF |

2.4.1. (¢BZSE-SJueOyd O

1 tets® dgd Jer]l]’Jth’d_?)szlscf d bisted MSd ftestcOYlkzded
B rOdzedL BO ddzlsj 6OCyd 4 " tsd2ZO MO BOIsjted Odzd BO ¢ |
WOLE. ojddsddzin (A. Gentils) d MOttOHdzdyd Oqififtf &lIsd
dLOLoOdzE diBf dzOdzs OydOsd3f j Bdz@ L &Gl @Ldd) dzj t€9 dis i) dzs
tcOL ZdzsOSO L O¢° zayd afrdzj @ de'tO] L ‘stdsdzdf HBOT & ¢ tsdzd yd d
fsotchddzhmCtsdy tjeddzz (Hts BEE 1 & m) LO dflsd ¢
tcOd dIsdr dkzCdzj Otcdedr d Jdzj SltesdzmC d A Ht tod dats iy
delz € dzj Oteded jdgjecd ™ MEd Eedyd HBRJdtO" E g[tecf d
O j), HBC jdjChktesdnSd ckedyd

Hed3d dzd 6O " Iz
Odistste W dACCaddils OdzO ftetskzL to Q 9o 0dz0 ftetsyj Msds d dizf dzO«
LOkMis Qo datsdys H j,&OHPE lsLrC jdz | (dlzﬁf GIZBquq’ Jdzi e d |
stsdsj ., " tsded Jdzjteed j 4 IJV fots OftGIZ fdd<j ( tdz
dZz C gz MmMEeO@RE] | djicts " tdd jdijted § 20 [jV (¢t
LOf Oy Jjdes 2 MskHd-Bd od BedkOtO@&Pd * Sdf B0 o sdW tc O30
"BSHO jdzj toc d[11§]. 90®Bd kgdsj cOC yd - ‘

q S0 ‘BHO MO
ORtsteqd " j fsotchddmitse Mzs® O, HS k MdzEyO0 k& dd
sMisOf etsdigj ¢ jhds¢ M OWRsWdLOYyd 0 09?0 dO SCtodfh
Hsdzj slelz® € m) , COHO dzzC dzj Otcdad jdzj e d MCd ckedyd

stdffag® OBste¥W dL Oyd § ddznlzC tso OdzO B jdzO dals Gty fif
Wdzlz | dgftig® dzO dzls d e O dzd = 5 dzO. yOBjdz (N. Chaabane)
e? jdd SO jdzjtec-gdi g #tod jWodd'] feigetkos da@yfierd fdzz yO -  d
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