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Thermal stability of titanium nitride layers
synthesized by thermal-ion reactive technique
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Thermal stability of TiN, films deposited by thermal-ion reactive technique onto the
n'-Si substrate and Pd,Si—n*-Si structure has been investigated. Static I-V curves for
diode structures were measured both prior to and after rapid (60 s) thermal annealing in
H, atmosphere at T = 400, 600 and 800°C. After heat treatment for 10 min. in vacuum at
T = 600 and 800°C, structural properties of TiN, films and microhardness were examined
for samples of both types. The TiN, films grown on nt-Si substrate and TiNX—n-n+—Si diode
structures retain thermal stability up to 800°C and better structural perfection than the
TiN, layers grown on the PdZSi—n+-Si structures. Physical reasons for such effects are
discussed.

HccnenoBana TepMOCTaOMIBHOCTE ITeHOK TiN,, OCaKIeHHBIX TEDMOMOHHBIM DEAKTHBHBIM
MeTOZOM Ha HOANOxKYy n'-Si m Ha crpykrypy Pd,Si— n'-Si. lo u mocne 6picTpeix (60 c)
TePMHUUECKHX OTKUTOB B armocdepe H, mpu T = 400, 600 u 800°C usmepanuch cTaTUdecKue
BOJIbTaMIIEpHbIE XapPaKTEPUCTUKU IUOAHBIX CTPYKTYD, a IOCJe TepMOOOPaGOTOK IIPOIOJIKHI-
TenpHOCTRIO 10 MumH. B BakyyMme npu T = 600 m 800°C Ha obpasmax o60MX TUIOB OBLIN
HCCIIeIOBAHEI CTPYKTYpPHBEIe cBoiicTBa mireHok TiN, m mmkporsepmocts. ILnerxn TiN,, BeIpa-
I[eHHBIe Ha MONJIOKKe n'-Si, U IMOogHBIE CTPYKTYPHI TiN, —n-n"-Si okasamuch TepmocTa-
6unpHBIME 10 TemmnepaTypel 800°C u Gosee CTPYKTYypHO-COBepIIeHHBIMM, ueM ciou TiN,,

BHIpaIlleHHble Ha CTPyKTypax Pd,Si—nt-Si. O6cysxmatorcss QpusmdecKme MPUYUHBI TOXOGHBIX
3(hPeKTOB.
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For many years the specialists engaged
in technology of contacts have been taking
an active interest in the Schottky barrier
diodes and ohmic contacts to nitrides and
borides of refractory metals [1-4]. Tita-
nium nitride is most extensively studied in
this area. Various versions of its thin film
preparation technology are well developed,
and the properties of this object have been
studied rather well. This interest is moti-
vated, first of all, by high chemical inert-
ness of titanium nitride to semiconductors:
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no chemical reactions occur at temperatures
from the operating temperature range and
even at higher ones.

However, along with such promising fea-
tures, these films most often demonstrate
structural-phase inhomogeneity. Its elimina -
tion makes a complicated physico-techno -
logical problem, solution thereof could pro -
vide further progress in manufacturing
technology of semiconductor devices. There -
fore, the objective of this work was thermal
stability investigation of titanium nitride
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