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Hasga po6oTH (YKp)

dopmyBaHHS CTabiTbHUX HAaHOPO3MIPHUX IUTIBKOBMX Kommnosuuiii B HBY miomax miamasony 33-140 ITu, 1o BUTOTOBJISIOTHCS 32

KPEMHI€BOIO TEXHOJIOTI€I0

Ha3sBa po6oTH (aHrJ1)

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

Pedepar (ykp)

JHocnimxeHo i copMOBaHO CTabisbHi, HAHOPO3MipHi 6araTomapoBi IUIIBKOBI KOMIIO3ULlii HA MOHOKPUCTAJIiYHOMY KpeMHii A
HaJ[3BUYailHO BMCOKOYACTOTHUX [iOJiB MiJiIMETPOBOrO [iala3oHy, 10 BUTOTOBJIAIOTHCH 38 KPEMHIEBOIO TEXHOJIOTIEIO MIJIIXOM
BUMKODHUCTaHHS JOJATKOBUX MApPiB sIK AUQyY3iiHUX 6ap'epiB AJi1 3MEHLIEHHS LIBUIKOCTEN B3aeMOAMUPY3ii aTOMiB MeTasliB MixX
mapamy, a TaKoX OUPysii aTomiB KpeMHil0 B IJIBKYy Mif, BIUIMBOM €JIEKTPUYHOTO CTPyMy i MiBUIIEHHS TeMIEepaTypu
eKcITyaTalii. BcraHoBseHO, 10 Npy 3aMiHi ajloMiHiEBOro CTPyMOIIPOBITHOTO MApy MiZHUM B IJIiBKOBUX Komno3uuisx Ti(200
HM)/Cu(200 HM)/Ti(10, 100 HM)/SiO2(370 HM)/Si(001), BuUKOpUCTaHHA AuQYy3iiiHO-KOHTposoouoi Memb6panu Ti(10, 100
HM)/SiO2(370 HM) 3ymoBiOe Oap'epHU e(eKT i 3a paxyHOK MiHiMmizanii mnpoueciB MixiapoBoi B3aemopii HigBulye
TepMocTabinpHiCTh mapy migi go 970 K, mo Ha 120 K Bulle MopiBHSIHO 3 paHillle JOCTiIKEHUMU CUCTEMaMU. 3allPOIIOHOBAHO i
€KCIIEPUMEHTAJIbHO MiATBEPI)KEHO TEOPETUYHY 0araTocTafiliHy MOMeJb CTPYKTYPHUX Ta (a30BUX IIE€PETBOPEHb B IIpoliecax
peakiuiiHoi nudysii B cuctemax "niiBkosi mapu Ni (Ti) HaHoMeTpoBuX ToBIIKH (5 - 30 HM) - MoHOKpUcTai Si(001)" mpu TepmiuHil
o6po6ui B iHTepsasni Temneparyp (770-1270) K. TlokazaHO MOSKJIMBICTb INIPAKTUYHOTO BUKOPUCTAHHS OTPUMAHUX UHUCJIOBUMHU

METO/IaM1 PO3B'SI3KIB 17151 MOJEJIIOBAHHSI Ta IIPOTrHO3YyBaHHS JU(y3ilIHOro poCcTy YaCTUHOK HOBUX ¢a3.
Pedepar (aHr1)

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)/SiO2(370 nm)/Si(001) film composition, the use of Ti(10, 100 nm)/SiO2(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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silicon technology
OuiKyBaHi pe3yJIbTaTH:
Tanysp 3acTocyBaHHS:

Onuc npozykuii (ykp): Pe3ysbraTul BOCIiIKEHHS, SIKM OJlep>KaHi Mif] Yac BUKOHAHHS LIbOTO MTPOEKTY € HAyKOBOIO OCHOBOIO
TEXHOJIOTii OTpUMaHHS CTabiNbHUX, HAHOPO3MipHUX 6araToapoBUX IUIIBKOBMX KoMIto3ullii B HBY nionax mianazony 33-140 I'Tw,
1110 BUTOTOBJISIIOTHCSI 32 KDEMHIEBOIO TEXHOJIOTi€0. BupimyBanach ¢iznko-maTepiasodHaBya pobsema MiiBUIeHHs HailHOCTi i
posmupeHHs Jianasony yactor HBY mionis 3a paxyHOK MiHimizauii nudysiiiHux rnpouecis Mixxmaposoi B3aemozii B
6araTopiBHEBUX MeTai3allisiX, sKi MaloTh Miclie Tifi Yac BUTOTOBJIEHHS MiKpOIIPUJIaZiB i MiKpocxeM 3a KpeMHi€BOIO iHTeTrpaIbHOIO
TEXHOJIOTIEI0, @ TAKOX MiJ, Yac ix ekcryaraliii. Po3po6sieHo psifi IPaKTUYHUX PEKOMEHAAMIMN. [I1s1 OMiYHMX KOHTAKTiB 3i
cTabinbHIMY e1eKTPO(]i3MYHMME BIACTUBOCTSIMHU B iHTepBadi (300~ 820) K Tpe6a BUKOPHCTOBYBATH IJIiIBKOBI KOMITO3UIIi1
Au/Co/Mo; Au/NiCr/Mo. [Iponecu ¢pa3oyTBOPEHHS B HUX HE BifOyBalOThCs. [JIs MigBUIEHHS HAiHHOCTI i po3MMpeHns
Iiamazony yactor HBY mioniB mokpaumjeHa CTPYKTYpHA SIKiCTh aKTUBHOI 06J1aCTi, MiJiBUIEHA TepMIiYHa i €JIEKTPUYHA CTIHKICTh 10
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