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V. BimomocTi npo guceprauiio
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1. MogenioBaHHS €1€KTPOTENJIOBUX ITPOLECIB Y CYOMIKPOHHUX re€TePOCTPYKTypax

2. Simulation of electrothermal processes in submicron heterostructures

Pedepar:

1. Inceprauiiina po60oTa IpUCBIYeHa JOCiIKEHHIO TENJIOBUX NPOLECIB i epeKTy caMOpo3irpiBy B IOTYXHUX
CyOMIKPOHHMX reTepOCTPYKTYpax Ta iHTerpajbHUX MiKPOCXeM Ha iX OCHOBI. 3alIpOIIOHOBaHA METOJMKA PO3PAXyHKY
TEIJIOBYX IOJIIB Y TPAH3MCTOPi, 3aCHOBaHA HA CIIiJIbBHOMY PO3B'SI3aHHi PiBHSIHb (Pi3MKO-TOINOJIOTIYHOI MOJEJI i
PIBHSIHHS TEIJIONIPOBIAHOCTI B IBOBUMiIpHOMY HabivKeHHi. CTBOpeHi MaTeMaTHU4Hi MoJeJii Ta alropuTMH, 110
IO3BOJISIIOTh I00YAyBaTH PO3NOIia TEMIIEPATYPH B3[OBX TPAaH3UCTOPHOI CTPYKTYPH, BUSIBUTU 30HU IIeperpiBy i
YTOYHUTH IAPAMETPU MOJIeJli Ha €Talli MPOEeKTyBaHHsI. JJOCIiIpKEHO METOIUKY BPaxyBaHHS e(EKTy CaMOpO3irpiBy B
TPaH3UCTOPI 32 PaXyYHOK BBEJIEHHS B CXEMHY MOJIeJIb 1OJATKOBUX 0alaCTHUX OIOPIB i 3a71€XKHOTO IpKepera.
BcraHoBseHO 3anesXHicTh KoedillieHTa 3BOPOTHOTO 3B'sI3KY BiJi HOMiHaJliB 6aylaCTHUX OIOPiB B 6a30Biil i emiTepHUN
0071aCTsIX TPAH3UCTOPA i BU3HAYEHO PEKOMEHIALLi] 100 BU6OPY ONTUMAJIbHYX 3Ha4€Hb 0aJIaCTHUX Onopis. Kpim
TOTO, BCTAHOBJIEHO XapaKTep BIUIUBY e(EeKTy CaMOpO3irpiBy Ha BUXi/Hi i YaCTOTHI XapaKTepucTUKU. Po3po6yieHo Ta

3araTeHTOBAHO CIOCI6 PO3PAXYHKY TEIJIOBOIO OIIOPY CYyOMIKPOHHOTO TPaH3MCTOPA 32 OT0 TEIJIOBOI MOJEJLIIO.



BcTaHOBIIEHO 3aJ1€KHICTh BEJIMYMHY TEIJIOBOTO ONOPY KPUCTajla TPaH3UCTOPa Bif, GOPMU i FEOMETPUYHUX PO3MIpiB
KpucTasa i 3aTBOpa TPaH3UCTOPA, Bifl peXKUMIB poOOTH TPaH3UCTOPA, Bifl KiJIbKOCTI 1IapiB JIeryBaHHS U CTeleHs
JIeTyBaHHS M1i3aTBOPHOI 061acTi. Crioci6 3HANIIOB 3aCTOCYBAHHS [J151 PO3PaxyHKY TEIJIOBOTO OIIOPY MOHOJIITHUX

iHTerpajibHUX CX€M, B 3aJIEXKHOCTI Bill CXEMU PO3TAlIyBaHHS i KiJIbKOCTI IpKEPeJI TeIlJIa Ha [TIOBEPXHI MIKPOCXEMU.

2. This dissertation is devoted research of thermal processes and a self-heating effect in powerful submicrometer
heterostructures and integrated microcircuits on their basis. The thermal fields design procedure in the transistor,
based on the joint decision of physico-topological model equations and the heat conductivity equation in two-
dimensional approach is offered. Mathematical models and the algorithms which allow up to construct
distributions of temperature along transistor structure, to reveal overheat zones and to specify model parameters
at a design stage are created. The self-heating accountable effect up in the transistor technique at the expense of
introduction in circuit model of additional ballast resistance and a dependent source is investigated. The
dependence of the feedback factor from the ballast resistors nominal value in the base and emitter areas of
transistor and recommendations for choosing the optimal values of ballast resistors are defined. Addition,
character of influence of self-heating effect a up for the output and frequency characteristics is established. The
way of thermal resistance calculation of the submicrometer transistor on its thermal model is developed and
patented. The dependence of the crystal transistor thermal resistance on the shape and geometric dimensions of
the crystal and the transistor gate, on the operation modes of the transistor, the numbers of doping layers and
doping level subgate area. This method has been applied to calculate the thermal resistance of monolithic
integrated circuits, depending on the number and arrangements of heat sources on the surface of chips.
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