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V. BimomocTi npo gucepraniio
Moga guceprariii:
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Tema guceprauii:
1. Po3po6Ka BUCOKOTEIIONMPOBITHUX MMiJIKIAI0K 6araTOKPUCTATILHUX MiKPO36ipOK AJ151 POGOTH B EKCTPEMATIbHUX

yMOBax

2. Development of high heat-conducting substrates for multichip microassemblies working in extreme conditions

Pedepar:

1. Inceprauiiina po60Ta NpUCBSY€HA PO3POOLi BUCOKOTEIIONPOBIAHUX MiAKIAI0K KPYTHO(YOPMATHUX
6araTOKpUCTaJIbHUX MiKpPO30ipOK Ha OCHOBI HITPUAY KPEMHIIO 11711 pOOOTU B €KCTPEMAJIbHUX YMOBAX BEJIUKUX
TeNJIOBUX Ta ME€XaHIYHUX HaBaHTaXXeHb, a TAKOX, PO3pOO1i METOIUKY BU3HAYEHHS TEIJIONPOBITHOCTI 3pa3KiB
MaJioro po3Mipy 3 pi3HOIO T€OMETPI€IO i MOPCTKICTIO [IOBEPXHI B CTAlL[iOHAPHUX YMOBAX, Ta €JIEKTPUYHOTO
MOHITOPHHTY MiKPOCTPYKTYPU KEPaMiK1 Ha OCHOBI HITpUAy KpeMHilo. BcTaHOBIIEHO, 10 KepaMika Si3N4-
5006.%A1203, oTprMaHa METOJIOM Trapsyoro pecyBaHHs 3 TPUBAJICTIO i30TepmMiyHOi BUTpuMKU 30-35 XB Ta
oxoJiofpkeHa 3i mBuakicTio 40-50 °C/xB, 3 no6aBkamu TiO2 y KisIbKOCTI 10 406.% xapaKTepU3yeTbCsl HANOIbIIO0
TEIJIONPOBigHICTIO (10 65 BT /(M*K)), BucOKMM nutomum onopom (107°12-10"13 Om*cm), TBepaicTio (go 17 I'Tla) ta
TpimumHoCTikKicTIO (o 7 MH /M3 /2), nepcrieKTUBHA Y SIKOCTI JlieJIeKTpUYHUX mapiB nigkaagok MCM. ITokazaHo



METOJMKM KePyBaHHS MMTOMUM OIIOPOM €JIEKTPOIPOBIAHOr0 Mapy NpU CTaJIOMy 06'€MHOMY BMICTi TPOBifnHOi ¢a3u
3MiHOIO JUCIIEPCHOCTI IIPOBITHNX YACTHHOK Ta 3MiHOIO TeMIIEpaTypu i30TepMidyHOi BUTpUMKU. Po3pobiieHi,
TEOPETUYHO OOI'PYHTOBAaHI Ta peali3oBaHi METOJU: OLiHKY TEIJIONPOBiAHOCTI MaTepiasiB 3a JOIIOMOro10 Habopy
30H/IiB, IO PO3IKMPUJIO Jianla30H BUMIpIOBaHb (10 20%); MOHITOPUHIY MiKPOCTPYKTYPU HiTPULOKPEMHIEBOI
KepaMiKy Ha OCHOBi BUBHAYE€HHS €HePrii akTuBallii, AieJIeKTpUYHOro BiryKy Ta [I00YI0Bi €JIeKTPUYHUX MOJesIeNn

CTPYKTYPHU.

2. Dissertation is devoted to development of high heat-conducting substrates for large-size multichip
microassemblies based on silicon nitride working in extreme conditions of high mechanical and thermal loadings;
as well as the thermal conductivity coefficient estimation of small samples with various shape and surface
roughness, and also electrical microstructure monitoring of silicon nitride ceramics. It was shown that hot pressed
Si3N4-5vol.%A1203 ceramics, obtained with the time of isothermal holding 30-35 min and cooling rate 40-50
°C/min, with addition of up to 4vol.%TiO2 has the highest thermal conductivity (up to 65 W /(m-K)), high resistivity
(10™12-10"13 Ohm-cm), hardness (up to 17 GPa), fracture toughness (up to 7 MN/m"3 /2) and it is suitable for
dielectric layers of MCM substrates. The management methods of electroconductive layer specific resistance at
constant volume content of conductive phase by the change of dispersion of conductive particles and variation of
isothermal soaking temperature were pointed. The methods of materials heat-conduction estimation by the set of
probes were developed and theoretically substantiated. That extended the range of measuments (up to 20%). The
nondestructive methods of microstructure monitoring on the base of activation energy, dielectric response and
electrical models of microstructure were established.
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