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V. BizomocTi npo gucepraniio
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1. Po3mmpeHHs 06J1acTi 6e3neyHoi po60TH MOTYKHUX HAMiBIPOBITHUKOBUX [IPUJIATIB 3 00'€MHUMU [iTMIbHUMU

Imapamu.

2. The expansion of safe operation area of power semiconductor devices with volumetric dividing layers.

Pedepar:

1. lucepTaliis nmpucBsYeHa BUBYEHHIO METO/iB, CIIPSIMOBAHUX Ha PO3UIMPEHHSs obsacTi 6e3nednoi podotu [THIT 3a
PaxyHOK ITOJIIIIEHHS PIBHOMIDHOCTI PO3IOiNy HANPY>KEHOCTI €JIEKTPUYHOTO I10JIs1 Ta T'YCTUHU CTPYMY B CTPYKTYPi
[THIT i3 OJI1LI npm 36epe>KeHHi MBUAKOIIL I MaJINX €HEPreTUYHUX BTPAT SIK y CTalliOHaPHOMY, TaK i B AMHAMIiYHOMY
peXuMi. 3axnIaeTbcs HayKoBa po60Ta, IKa BKJIIOYAE PE3YyJIbTaTU TEOPETUYHUX i €KCIIEPUMEHTANIBHUX AOCIIiIKEHD
110 po3mupeHHI0 OBP MoTyKHUX HaMiBIPOBIGHUKOBUX IIPUJIAIIB 3 METOIO peastidalii OnTHMaIbHOI CYKYyITHOCTI
IIapaMeTpiB OTYKHOTO HaMiBIIPOBiTHUKOBOIO Kilova. [IpecTaBnieHnii KOHCTPYKTMBHUM €J1EMEHT 00'€MHUM
IiMVIBHUE ap J03BOJISIE iICTOTHO MiBULIUTY OTHOPINHICTh PO3MOLINTY €JIeKTPUIHOrO OIS B 06J1aCTi
IIPOCTOPOBOTO 3apsify, IOHU3UTH BipOTifHICT BUHUKHEHHS €JIeKTPUYHOi GOPMHU BTOPUHHOTO IIp06010. OTpUMaHO
OJHOBUMIipHE HAa6JVDKEHHS BUPillleHHs piBHSAHHS [lyaccoHa 1151 MOZIE€/IbHOI CTPYKTYPH 3 HECKIHU€HHO TOHKMMU
CUJIBHO JIETOBAHUMM P+ - €JIeMEHTaMU, BOYZJOBaHUMU B HU3bKOJIETOBaHYy N-6a3y. OTprMaHa 3aJI€XHiCTb

MaKCHMaJbHOI Hanpyru Bix MicuenosnoxeHHs O/l y cTpyKTypi p-n nepexony. BcTaHOBIEHUH 3B'130K MK



MaKCHUMAaJIbHOIO JUHAMIYHOIO0 HAIPYToIo i NapaMeTpaMu CTPYKTYPHU B KJIIOYOBOMY PEXKUMi poOOTU TPaH3UCTOPA.
HocmimkeHni BIUTUB JIOKAJIbHUX PEKOMOIHALIIMHUX 06J1aCTEel, CTBOPEHUX OIMPOMiHIOBAaHHSIM ajiba — 4aCTKaMu, Ha
MiBUIIEHHS IIBUIKOii BUCOKOBOJIbTHUX TPAaH3UCTOPHUX CTPYKTYp 3 OJIILL IIpencrasieHi pe3ynbratu
€KCIIEPMMEHTAJIbHUX OCIIiI)KEHb MOXJIMBOCTI 3acTocyBaHHs TexHiku O/ nys posmupenHs OBP noTyxHux

HaIliBIPOBIIHUKOBUX NPUJIALIB.

2. The dissertation is devoted to studying of increase methods of the current density homogeneity and electric
field in the structure of power semiconductors devises. Scientific work which includes results theoretical and
experimental researches on dilation the safe operation area (SOA) of power semiconductor devices for the purpose
of realization the optimum set of parameters of a power semiconductor switch. The constructive element -
volumetric dividing layer (VDL) allowing to raise homogeneity of distribution of an electric field in depletion area
and to lower probability of occurrence of the electric shape of secondary breakdown is presented. One-
dimensional approach of solution Poisson equation for modeling structure with infinitely thin high doped p+-
elements which have been built in weakly doped n-base is received. Dependence of the maximum voltage on site
VDL in p-n junction structure is received. The relation between the maximum dynamic voltage and structure
parameters in the switch mode of power bipolar transistor is established. Influence of the local recombination
regions created by irradiation by alpha particles, on increase of high-speed performance of high-voltage transistor
structures with VDL is investigated. The results of experimental researches of possibility of application the
technique VDL for expansion SOA of power semiconductor devices are presented.
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