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Electric resistivity of non-doped and boron-doped (2 at. % boron) amorphous carbon
(a-C) films deposited by dc magnetron sputtering has been studied as a function of
substrate temperature within the range 20 to 650°C. Non-doped a-C films were obtained
by sputtering of graphite in argon while boron-doped ones were deposited by sputtering
composed (graphite + compound B,C) target in the same conditions. The film resistivity in
two directions, parallel (p‘) and perpendicular (p) to the substrate surface, was measured.
The film structure was chudied by electron diffraction and Raman spectroscopy. Doping
with boron did not change resistivity p, at all temperatures investigated, but influenced
resistivity R In the temperature range 20 to 200°C, P| did not change and further dropped
sharply, attaining the value observed for non-doped a-C films at T~ 400°C. Doping with
boron does not change the mechanism of microstructure formation for a-C films but slows
down the nucleation process of graphite-like G-phase clusters in amorphous D-phase in the
temperature range 20 to 400°C and favors the graphite phase nucleation at T ,>400°C.

HccnenoBaHo 3€KTPOCONIPOTUBICHNE HEJETMPOBAHHBIX M JIETUPOBAHHBIX 6opom (2 aT. %
G6opa) amop(dubIX yriaepoaHbix (a-C) mIeHOK, ocaskKIeHHBIX METOIOM MAarHeTPOHHOI'O PAacCIIbI-
JICHHA Ha IOCTOSHHOM TOKe B MHTepBase Temmeparyp mommoxku T, = 20-650°C. Henerupo-
BanHble a-C IJIEHKM MMOJIyuasu paclblieHueM rpadura, a jerupoBanubie Gopom a-C mieHku
— pacubLIeHreM cocTaBHOH (rpadur + coepunenue B,C) B aprome B ofHUX U Tex e ycJo-
Busax. Comporusienne a-C MIeHOK HM3MepPAJOCh B ABYX HAIPABIEHUAX: MMapPAJICIbHO (p) m
IepIeHIUuKYIAPHO (Pp) HopmoxKke. CTPYKTYpy IJIeHOK M3ydasal MeTOJaMU dJIeKTPOHOTpaduu
"Ha oTpakeHue U KOMOMHAIIMOHHOTO PacCesHWs cBeTa. JlermpoBaHue GOPOM He MOBJIUAIO
Ha COIPOTHWBJIEHHE P BO BCEM HCCJIeJOBAHHOM HHTePBaje TeMIepaTyp, HO OKaszalo sddext
Ha CONMpPOTUBIEHUE . B unTepBane Temmeparyp 20-200°C P| He M3MEHATOCE, a 3aTeM Pe3KO
ymenbmangock u npu T~ 400°C gocTurano BeIWYHHBI, HaGI0JaeMOli y HeleTHpPOBaHHEIX a-C
IJIeHOK. JlermpoBaHme OOpOM He WM3MEHMWJIO, B I[€JIOM, MeXaHu3M (OPMUPOBAHUSA MUKPO-
CTPYKTYpHl a-C IJIEHOK, HO 3aMeAJIUJIO IPOIeCC 3apoKAeHUs KJIacTepoB rpaduTomomo6HOI
G-(aser B amopduoii D-pase B unTepsase 20—400°C u cmocoGCTBOBAIO 3apPOKIEHNIO rpadu-
ToBOH (aser npu T . >400°C.
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Doped diamond and diamond-like carbon
(DLC) films are now considered as promis-
ing materials for application in microelec-
tronics. There are several techniques for
doping films with such p- and n-type
dopants as boron and nitrogen, respectively.
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In chemical vapor deposition, a gas contain -
ing doping atoms is introduced into gas
mixture thus enabling incorporation of dop -
ing atoms into growing film [1-4]. Ion im-
plantation with necessary atoms is also used
for post-growth doping of films [5—7]. One
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