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2. Ohmic contacts to indium nitride epitaxial films

Pedepar:

1. lucepTaris npucBsyeHa NOCAiTKeHHIO 6araTouapoByUX OMIYHMX KOHTAKTIB 10 n InN, HamiBIpoBiIHMKOBOTO
Marepiay nepCcreKTUBHOTO [1J11 BUCOKOYACTOTHUX TPAH3UCTOPHUX CTPYKTYP. B po6oTi npoaHasnizoBaHo
BUKOPUCTAHHS MIBUAKUX TEPMIYHMX OGPOOOK 3 METOIO ONITUMI3allil BIACTUBOCTEN OTPUMAHUX OMIYHUX KOHTAKTIB.
BcranosneHo, mo omiyHi koHTak™! Pd/Ti/Au 1o n-InN MoXyTh GopMyBaTHUCS B 06’'€IHAHOMY TEXHOJIOTIYHOMY
IIPOLIECI, SIKMY T10JISITA€ B OJHOYAaCHOMY BUKOPUCTAHHI METO/IiB MAarHETPOHHOI'O HAIIMJIEHHS] METasli3alii Ta
TepmidHOi 06po6Kky nipu 350 °C. CTaTUCTUYHUMU METOIaMU BU3HAYEHO ONTHMMAaJIbHI IapaMeTpH TEXHOJIOTTYHUX
06pO6OK Ta MMOKa3aHo, 10 IOJATKOBI MIBUAKI TEPMiYHi 0OPOOKY MPU3BOISLTH HE JINIIE 0 3HUKEHHS CEPeIHbOTO
3HQUYEHHS IMTOMOTO KOHTAaKTHOT'O OIIOPY, a 1 10 3HWKEHHSI 3HAaYE€HHS AucIepcii ioro posnoginy. BussieHo, mo B
niarnasoni remnepatyp 4,2-380 K pi1s1 4oCiI)KeHUX OMIYHMX KOHTAKTIB 110 N-InN 3 piBHAMU JsieryBaHHA 2 © 1018 cm-

3,8+1018 cm-3 Ta 4 * 1019 cM-3 xapaKTepHUI METAJIYHAN MEXaHi3M CTPyMOIIEPEHOCY I10 IIYHTAX, 110 CHPSDKEHI 3



IVCJIOKALSIMU B IJIiBKax HiTpuny iHzio. [TokazaHo, mo gaHi MyHTU MOXYTb (POPMYBATHUCS SK B IIponeci audysii
aToOMIB Masaiio B IpoLeci MAarHETPOHHOTO HallMJIeHHs MeTasli3allii, Tak i nudysii aTomis iHzi0 110 fUCIOKaLIsIX ¥
BUIIAJIKy 36arayeHHs [10BEPXHI eMiTaKCiMHUX IIJIiBOK iHJlieM, 110 MOXKE BiIOyBaTUCS 3aBASKY crienndini
€MiTaKCiMHOro pocTy MiBOK InN. [I7151 BCiX IMX BUNAAKIB JOCATHYTO Y3TOAKEHHS T'YCTUHYU METAJIEBUX IIYHTIB,
PO3paxoBaHOi aHAJIITUYHO 3 TEOPETUYHOI MOZETI, Ta TYCTUHU IYCJIOKALLill, BUBHAYEHOI €KCIIEPMMEHTAJILHO 3a

IIOTIOMOTOI0 BUCOKOPO3[1iNIbHOI X-ITpOMeHeBOi AudPaKTOMETPii.

2. The dissertation is devoted to the multilayer ohmic contacts to n-InN, as semiconductor material that is
perspective for high-frequency transistor structures. The rapid thermal annealing is analyzed in order to optimize
the properties of the received ohmic contacts. It has been established that Pd /Ti/Au ohmic contacts to n-InN can
be formed in the combined process, which involves the simultaneous use of methods of magnetron metallization
sputtering and in-situ thermal treatment at 350 °C. The statistical methods have determined the optimal
parameters of technological treatments and it has been shown that additional rapid thermal annealing not only
lead to the decrease of mean value of the contact resistivity, but also to the dispersion decreasing of its
distribution. It was found that in 4.2 - 380 K temperature range for the investigated ohmic contacts to n-InN with
the levels of doping 2¢1018, 81018 and 41019 cm-3, the metallic mechanism of the current transport was observed
through the metal shunts associated with the dislocations in the InN films. It is shown that these shunts can be
formed both in the process of diffusion of palladium atoms during the process of magnetron sputtering of
metallization or due to diffusion of indium atoms into dislocations in the case of enriching the surface of InN by
indium, which may occur due to the specificity of the epitaxial growth of indium nitride films. For all these cases,
good agreement between the density of metallic shunts, calculated analytically from the theoretical model, and the
density of dislocations, determined experimentally with high-resolution X-ray diffractometry, was achieved.
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