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1. Metonu Ta 3aco6u MifBUILEHHS €(DEKTUBHOCTI KOMITIOTEPHUX CUCTEM BUMIPIOBAaHHS BOJIbT-aMIIEPHUX

XapaKTePUCTUK HAMiBIIPOBIIHUKOBUX NIPUJIALIB

2. Methods and Devices to Improve the Efficiency of Computer Systems for Measuring the Current-Voltage
Characteristics of Semiconductor Devices

Pedepar:

1. O6’eKT mocmimKeHHSs: IPoLEeC BUMIPIOBAaHHS BOJIbT-aMIIEPHUX XapAaKT€PUCTUK HAMiBIIPOBITHUKOBUX IIPUIA/iB.
Meta po6oTu: nifiBUIeHHS! €(PEKTUBHOCTI KOMITIOTEPHUX CUCTEM BUMipIOBaHHS BOJIbT-aMIIEPHUX XapPaKTEPUCTUK
HAaIliBIIPOBIIHMKOBUX MIPUJIAZiB LIISIXOM 3MEHIIEHHS iX CaMOPO3irpiBy B IIPOLECi BUMIPIOBaHHS, CKOPOYEHHS
TPUBAJIOCTI Ta NiIBUILIEHHS CTYIEHsI aBTOMaTU3allii BUMipIOBaHb. MeTOAM NOCIIKEHHS: METOAU MAaTEMAaTUYHOTO
aHasizy, KOMITIOTEPHOTO MOJeJIIOBAaHHSI, €JIEeMEHTH TeOpil aJifOPUTMIB; METOI MaTEeMAaTUYHOTO MOJIEJTIOBAHHS;
TeOpisl eJIeKTPUYHUX Ta €JIEKTPOHHUX KiJl, METO[IM aHaJi3y JiHIMHUX i HesiHINHUX Ki, MeToau ¢i3nyHOro
MOJIEJIIOBAHHSI, METOZ0JIOTis1 00'€KTHO-OPi€HTOBAHOTO IPOrpaMyBaHHA. TeOpeTHYHi Ta NPaKTUYHi pe3yJbTaTH i
HOBHM3HA: 3alIPOIIOHOBAHO HOBUM aJalITUBHUI METOJ, BUMIPIOBaHHS BOJIbT-aMIIEPHUX XapPaKTEPUCTHK, IKUM Ha

BiIMiHYy BiJl iHIIWX, IIOJISITA€ Y TIOTIEPEIHOMY aBTOMAaTUYHOMY BU3HAYEHHI TPMBAJIOCTI MEPEXiTHOrO MPOLECY Y



HaMiBIPOBiIHUKOBOMY NPMJIAL i IOTO TEIJIOBUX MapaMeTpiB, i HACTYMHOMY (POPMYBaHHi 3 ypaxyBaHHSIM LIAX
IapaMeTpiB iMIIyJIbCHOI BUMipIOBaJIbHOI [TOCIIiIOBHOCTI; pO3p06JIEHO MOZIEJb Ta CTPYKTYPHO-aJITOPUTMIYHY
OpraHi3allil0o KOMIT'IOTEPHOI CUCTEMU BU3HAYEHHS BOJIbT-aMIIEPHUX XapPaKTEPUCTUK HaIliBIIPOBiTHMKOBUX IIPUJIAIIB,
110 [103BOJIS€ peasli3yBaTH aallTUBHUI METOJ, BUMiPIOBAaHHS; BIOCKOHAJIEHO MAaTEMAaTUYHY MOJIEJIb IIPOLIECY
OXOJIO/IPKEHHS HAIiBIIPOBIZHMKOBOIO NpUIaAy Ipu Aii iMITyJIbCHOI ITOCIIiTOBHOCTI, 3aCTOCYBaHHS AKOi B
KOMII'FOTEPHUX CUCTEMAaX J03BOJIS€ 3IiCHIOBATA BU3HAYEHHS I0T0 BOJIbT-aMIIEPHOI XapaKTEPUCTUKY 3
BpaxyBaHHSM TEIJIOBUX BJIACTUBOCTEN JOCJiIPKyBaHOTO HaIliBIIPOBiAHMKOBOTO [IPUJIANy Ta CKOPOTUTHU TPUBAJIICTh
IIpOLIECY BUMiPIOBAaHHS; HAZAHO PEKOMEHALi] 1on0 (pOpMyBaHHS BUMipPIOBAJIbHOI iMITyJIbCHOI IOCJIiLOBHOCTI AJIs1
KOMIT'IOTEPHUX CUCTEM BUMIiPIOBAHHS BOJIbT-aMIIEPHUX XapaKT€PUCTUK HAMIBIIPOBIAHUKOBUX NIPUJIALIB, SIKi
CIIPSIMOBaHI Ha MifBUIIEeHHS e(eKTUBHOCTI MIPOlieCy BUMipIOBaHHSI;3aIIPOIIOHOBAHO aJITOPUTMH, 10 [103BOJISIIOThH
3[1i/ICHIOBAaTY BUMIPIOBaHHS BOJIbT-aMIIEPHOI XapaKTEPUCTUKU 3 YPaXyBaHHSIM iHIIMBiyaJbHUX BJIACTUBOCTEN
HAaIiBIPOBiIHUKOBOTO NIPUJIAJLY; PO3PO0JIEHO CXEMOTEXHIYHI PillleHHSs arapaTHUX 3aC00iB KOMITIOTEPHOI CUCTEMU
BMMipIOBaHHSI BOJIbT-aMIIEPHUX XapaKTEPUCTUK Ta [IporpaMHe 3abe3neyeHHs 1151 pOO0TH 3 BUMipIOBaJIbHUM
MopyseM Ljei cuctemu. [IpegMer i CTyniHb BIPOBA/I’)KEHHS: BUKOPUCTOBYIOTHCS Ha JE€P>XaBHOMY HAyKOBO-
BUpOoOHUYOMY mianpueMmcTsi «OOTOH» (M. AsTueBChK) Ta Ha Kadepi crienianisoBaHUX KOMII'TOTEPHUX CUCTEM
JJoHOaChKOTO Aep>KaBHOrO TEXHIYHOTO YHiBEpCUTETY (M. AJTueBChbK). EQeKTUBHICTb BIIPOBAIPKEHHS: CIIPOIIEHO
npoLenypy Lo60py TPaH3UCTOPIB 1711 BUCOKOBOJIbTHUX JIKepeJl )KUBJIEHHS, MiJBUIIEHO CTYIiHb ii aBToMaTu3alii Ta
iCTOTHO CKOPOYEHO 4ac, IO BUTPAYAETLCSI HA BUTOTOBJIEHHS TPUCTPOiB. Chepa BUKOPUCTAHHS: TEXHOJIOTIYHNI

IIporec BUPOOHULITBA HAIiBIIPOBiITHUKOBUX IIPUJIAJIB.

2. The object of research: the measurement process of current-voltage characteristics of semiconductor devices.
The purpose of research: to improve the efficiency of computer systems for measuring the current-voltage
characteristics of semiconductor devices by reducing their self-heating during the measurement, reducing the
measurement duration and increase the automation degree of measurements. Methods of research: methods of
mathematical analysis, computer simulation, the elements of the theory of algorithms; methods of mathematical
modeling; theory of electrical and electronic circuits, analysis methods of linear and nonlinear circuits, methods of
physical modeling, object oriented programming methodology. Theoretical and practical results and innovations: a
new adaptive method for measuring the current-voltage characteristics is proposed, which comprises in the
preliminary automatic determination of the transient time and thermal parameters of semiconductor device, and
the subsequent formation of measuring pulse sequence with these parameters; the model and structural
algorithmic organization of the computer system are developed to implement the adaptive method of measuring
the current-voltage characteristics of semiconductor devices; the mathematical model describing the cooling
process of semiconductor device during the pulse sequence is improved, that allows computer systems to measure
the current-voltage characteristics considering the thermal properties of the investigated semiconductor device
and also to reduce the duration of the measurement process; in order to improve the efficiency of measurements
the recommendations for the formation of measurement pulse sequence are proposed; the algorithms of
automatic determination of duration transients and thermal parameters of semiconductor device are proposed;
the hardware schematic and software of the computer system for measuring the current-voltage characteristics
are developed. A subject degree of introduction: are used in State Scientific and Production Enterprise “Photon”
(Alchevsk), at the department of Specialized Computer Systems of Donbas State Technical University (Alchevsk).
Effectiveness of implantation: the process of selection the transistors for high-power sources is simplified, the
degree of automation is increased and the manufacture time of the devices are significantly reduced . Sphere of
use: the semiconductor devices manufacturing process.
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