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VII. BizomocrTi npo IiP
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BUTOTOBJISIFOTHCS 32 KDEMHIEBOIO TEXHOJIOTIEI0

Ha3sBa po60oTH aHIJIiHCBHKOIO:

The formation of stable nanodimensional film composition in UHF diodes in range of 33-140 GHz, wich are
preparing for silicon technology

Pedepar yKpaiHCBKOIO:

JocnipxeHo i cpopMoBaHO CTabisIbHi, HAHOPO3MipHi 6araTouapoBi NJ1iBKOBI KOMII03ULlii HA MOHOKPUCTaTiIYHOMY
KpeMHIi [J151 HaZI3BM4YallHO BUCOKOYACTOTHUX AiOMiB MiJIIMETPOBOTO [ialla30Hy, 10 BUTOTOBJISIOTHCH 33 KPEMHIEBOIO
TEXHOJIOTI€I0 IIJIIXOM BUKOPUCTAaHHS NOAATKOBUX 1APiB K NUPy3ifHNUX 6ap'epiB 1151 3SMEHIIEHHS MBUAKOCTEN
B3aeMoaudysii aToMiB MeTasiB MiX mapamy, a TakoX Audysii aTomMiB KpeMHiIo B IIJIiBKY Iif BIIJIMBOM €JIEKTPUYHOTO
CTpyMY i MiIBUIEHHS TEMIIEPATYPU €KCIUIyaTalii. BCTaHOBJIEHO, O NPU 3aMiHi aJllOMiHIEBOTO CTPYMOIIPOBITHOTO
apy MiHUM B IJ1iBKOBUX KoMmno3ulisx Ti(200 am)/Cu(200 um) /Ti(10, 100 HM) /Si02(370 uM) /Si(001),
BUKOPUCTaHHA Audys3iiiHo-KoHTpoodoi mem6panu Ti(10, 100 um)/SiO2(370 HM) 3yMOBIII0€ 6ap'epHUI €dEKT i 3a
PaxyHOK MiHiMmizalii npoleciB MiXkapoBoi B3aemo[iii MifiBuIIye TepMOCTabibHICTh Wwapy miai go 970 K, mo Ha 120
K Buie nopiBHSHO 3 paHillle JOCHIIPKEHUMU CUCTEMaMU. 3alIpONIOHOBAHO i €KCIIEPUMEHTAJIBHO MiJTBEPIPKEHO
TEOPETUYHY 6araToCTafiiiHy MOJieJlb CTPYKTYPHUX Ta (PA30BUX NIEPETBOPEHD B IIPOLecax peakuinHoi gudysii B
cucremax "miiBkoBsi mapu Ni (Ti) HaHomeTpoBux ToBIYH (5 - 30 HM) - MoHOKpucTan Si(001)" npu TepmivHin
06po6ui B inTepsasni remnepatyp (770-1270) K. [TokazaHO MOKJIMBICTb NPAaKTUYHOTO BUKOPUCTAHHS OTPUMaHUX

YMCJIIOBMMU METOOAMU pOBB'HBKiB [JI MOJEJIIOBAHHA Ta ITPOTHO3YBAHHA ,HHCI)YBiIZHOFO POCTY 9aCTUHOK HOBUX ¢)a3.

Pedepar aHIJIiHCBKOIO:

The stable nanosized multilayer film composition on the mono crystalline silicon for super high frequency diodes
of millimetre range that produced by silicon technology by use of addition layers as diffusion barrier for lowing
interdiffusion rates of metal atoms between layers and also diffusion of silicon atoms into film under electric
current influence and exploration temperature rise are investigated and formed. It was established that with
replacement of aluminium current-conducting layer by copper in Ti(200 nm)/Cu(200 nm)/Ti(10, 100
nm)/Si02(370 nm)/Si(001) film composition, the use of Ti(10, 100 nm)/Si02(370 nm) diffusion -controlled
membrane is caused the barrier effect and at the expense of the interlayers interaction processes minimize is
raised thermal stability of copper layer up to 970 K, that on 120 K higher in comparison with early investigated
systems. It is proposed and experimentally confirmed the theoretical multistage model of structure and phase
transitions in the reaction diffusion processes in "Ni (Ti)film layers nanometres thicknesses (5 - 30 nm) - Si(001)
monocrystall" at thermal treatment in (770-1270) K temperature range. It is shown the possibility of the practical
use the decision received by numerical methods for simulation and forecasting of diffusion growth of the new
phases particles
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