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CTAHOBHUIIE

IO KOHKYPC 33 3a€MaHe Ha aKaJIeMUYHA JIIBKHOCT , JOLEHT

1o npodecnonanHo HanpasineHue 5.2. EnekTpoTexnuka, eNeKTpOHNKA U aBTOMATHKA,
CreUaaHoCT: TeopeTnyHa eIeKTPOTEXHUKA,

o6sBeH B /B 6poit 28/01.04.2025 r.

¢ kauauzaar: CrosH MuxaitnoB Kupuios, n-p WHXK., TJIaBeH aCHCTEHT

Ynen na nayuno sicypu:

Enucasera Jlumutposa "amxesa, a-p urx. npodecop

1. O6ma XapPaKTePUCTHKA HA HAYYHOM3CJIeA0BaATEICKATA U HAYYHONIPpUJIOKHAaTA JIeHOCT Ha
KanauaaTra

3a yyacTre B KOHKypca 3a ,,JOLCHT 10 Npo(eCHOHATHO HalpaBIcHUE 5.2. EnextpoTexHuka,
CJIEKTPOHMKA M aBTOMATHKa, CIICHHATHOCT TeopeTHyHa e1eKTPOTEXHHKA, YUacTBa IJL. ac. J-p HHK.
Crostx Muxaitnos Kupunos ot karenpa ,,Teopernyna enekrpoTexauka”, dakynter “ABroMarnka’
Ha Texnnuecku yHuBepcuret — Codust.

Kanmunarer yyactea B KOHKypca ¢ MoHorpaduuex Tpya - 1 6p. m 25 HaydHH cTatuu
moxnamu. OT Tx 18 ca nyOnMKyBaHu B HAYYHH H3JaHHS, KOUTO ca ped)epUpaHy U MHACKCHPAHH B
CBETOBHOM3BCCTHHTE 6a3u maHHM ¢ HayuHa mHpopManus SCOPUS u Web of Science. Tpu oT Tsix
Ca B u31anus ¢ uMnakT padr SJR. [Ige Hayunu my6auKanuHy ca B Heped)epUpaHu CIMCAHUSA ¢ HAyJHO
PCLCH3UPAHE WM PEAAKTHPAHN KOJICKTHBHHU Tpynose. B 4 oT mybnukanuure oT aBaMa aBTOpH OT
rpyna ,,I'" KanauaareT e Boxem chasTop. IIpeacraBeny ca maHHM 3a 20 HE3aBUCHMHE LATUPAHUSI.
KanmnnarsT uMa ydacTue B [Ba MeXXIyHAPOIHH IIPOEKTA.

Ha 6a3arta Ha MaTepuaiuTe, IPEJOCTABEHH OT IJ1. ac. A-p uik. CtosH Kupuios, ce ycraHoBsBa,
Y€ Ca M3NBJIHCHU HauuoHaNHUTC M3uCKBaHusA oT [III3PACPH u MuHMMAaIHWTE W3HMCKBaHUA OT
HHYP3Al 8 TY-Codus. IIpencraBeHuTe MyOIuKaIuy ca FpyIHpaHH IO KOINYECTBEHNTE TOKA3aTe i
Ha KpUTCPUUTE 3a 3a€MaHE HA aKaJIeMUYHATA JIBKHOCT. OO0 ca M3MBIHEHH 756 T. mpH
HeoOxoaumu 430T.

2. OneHka Ha neJarornyeckara moAroToBKa u JeHHOCT Ha Kahgauaara

I'm. ac. g-p mmx. Crosn KupunoB mma max 10 TOZMHM Memaroruyeckd CTax B KaTeapa
,» | €OPETHYHA eNEeKTPOoTeXHUKA , DaKkynTer “ABTOMAaTHKA” Ha TEXHHYECKH yausepcuter — Codus
KaTO aCHCTEHT U I71aBeH acucTeHT. ChaBTOp € Ha eqHO yueOHO nmocodue - u.1 u 4.2.

Ilpes mocnennnre 3 roamnm € Bomunm 06mo 156 waca neximm (6€3 TPHUBEXIAHE KBM
ynpaxuerust) B TY — Cobua mo cmemmnre gucuummbm: “TeopeTHdHa eneKTpoTexHHKa I
“Teopernuna enexrporexnuka II”, “Enexrporexmmka [’ (cmemmamHoCT Wunycrpuanso
NmxenepctBo Ha amrmmiickn esnk UWAE) Bps DakyareT mo aHramicko HMHXEHEPHO 00yueHue
(PAVO), “Huckpernn Crpyktypu” (creumamnoct MCHUHW) - dakynrer mno Wnpayctpnannu
texHosoruu (PUT). TTo rpyna mokazarenu ,,K“: npu Musnmanen 6poit Toukn 30 T., (dopmupanuTe
0T KaHaujara ca 156 .

3. OCHOBHH HAYYHH U HAYYHONMPHIOKHN NPHHOCH

HayuHara nefiHoct Ha 1. ac. 1-p uHxK. CTostH KHpHIIOB € ocBeTeHa Ha penaBane Ha aKTyalH!
IpoGIeMH, CBBP3aHH C U3CIIEIBAHE, MOJICHPAHE H KOMIIIOThPHA CUMYJNAIHA Ha MEMPHCTOPH, KAaKTO



¥ Ha TAXHOTO MNPHWIOKEHWE IpH pa3paboTKa Ha €JIEKTPOHHH YCTPOMCTBA C BHMCOKA CTENEH Ha
MHTETpaIus.

HpI’IHOCI/ITC MOTraT aa €€ NMPUYHUCIAT KbM JOKa3BaHE C HOBHU Cpe€acTBa Ha CHINCCTBCHU HOBU

CTPpaHH Ha BEYE CHIICCTBYBAIA HAYYHH 06J'IaCTI/I, HpO6JICMI/I, TCOPHUH, XUIIOTC3H.

Tlocmuenamu ca cvujecmsenu Hayunu npunocu ¢ pa3paboTKaTa Ha YCHBBPIIECHCTBAHK

MCMPHUCTOPHH MOIECIN M TAXHATA KOMITIOThpPHA peannsanus:

1.

Monudurmpan € MeMpHCTOPHUAT Mofed Ha Mormekep, KaTo CTENEHHHMAT MOKa3aTel B
Mpo30opeyHaTa (QyHKUMS € M3pa3eH B 3aBUCHMOCT OT MPHIOKEHOTO KbM MEMpPHCTOpA
HamnpexXeHHe, ¢ LE MO-PEaJIMCTUYHO OTpa3siBaHE HAa HEJIMHEHHOTO WOHHO OTMECTBAHE Ha
JIETHpALLUs KOMIIOHEHT;

. Paspaboren e moaupuuupaH ompocTeH MEMPHUCTOPEH MOJEN, GasupaH BHEPXYy Mojena Ha

Jlextonen-Jlaiixo, ¢ usnonspane Ha raajgka GyHKIHsA Ha BHONek W BBEXJaHE HA IIpar Ha
akTHBHpane. MOJeNbT € u3cieBaH MPH PEXXUM Ha MEKO M TBHP/0 NPEBKITIOYBAHE;

5 C’B3II&I[6H € MO)II/IQ)I/II_II/IpaH OIIPOCTEH MEMPUCTOPEH MOJICI Ha Xa(i)HI/ICBO-I_[I/IOKCI/IZlHI/I

MeMmpucTopu, Oasupan BepXy Monena Ha Jlextoden-Jlaiixo, ¢ mpuimaraHe Ha IiIagka ©
audepeHnMpyeMa Tpo3opedHa (yHKuus, OasMpaHa Ha KOMOWHAIMS OT EKCIIOHEHIMAIHH
(yHkuEr. MoaensT e u3cieBaH IPU PEKUMH HA MEKO M TBBPIO MPEBKIIOYBAHE;
MI3BBPLICHO € aHAIMTHYHO OTpEZENsIHe Ha MPOAB/DKMTENHOCTTA HA MMITYJICHA TIOPEMLA Ha
NPaBOBI'BIHA WMITYJICH € (HMKCHPAHO HHUBO, 32 HACTPOMKA Ha CHHANTHYHUTE Terja Ha
HEBPOHHA MPEXa;

. ITotBbpeHM ca MNPaBHIHOTO (QYHKUMOHWPaHE W PabOTOCIIOCOOHOCT HA MOJEIUTE C

M3BBPIIBAHE HA KOMIIOThPHA cuMynauus B cpena Ha MATLAB (GNU Octave) u PSpice.
IlomyyeHute pesynraTu MokasBaT, 4e yCHBBPIICHCTBAHUTE OT KAHIMIATA MEMPHCTOPHH

MOJIENIH C€ XapaKTePU3MpaT C I0-400pa TOYHOCT M C MO-TONsIMA e(EKTUBHOCT Ha CHMYJIALUUTE B
CpaBHEHHE ¢ Kiachuiyeckute. Monorpadusra npeacrass noapo6HO paspaboTKaTa U KOMIIOThPHATA
CHMYJIAIIMY Ha KITACHYECKU M yChBBPIIECHCTBAHH MEMPHUCTOPHH MOJIEIH.

Tlpunocu ¢ nayuno-npunodicen xapaxmep ce cvOvpcam € paspabomri, CELP3AHI C:

. Cb3paBane Ha Moau(HIMPaH MEMPHCTOPEH MOAEN ¢ MPO30pedHa (yHKIMA ChC 3acCHIICHA

HEJIMHEHHOCT, NpeACTaBsBala JuHeiiHa koMOuHauus ot QpyHkuuuTe Ha Buonek n XaH u
aHanu3 B cpenara Ha MATLAB;

. Cp3naBane Ha MOAM(UIUPAH ONPOCTEH Mojen Ha Ga3aTa Ha Mojena Ha JlexroHen-JIaiixo ¢

BBBEXIAHE Ha IIpar Ha akTUBHpaHe. MOAEnbT € MPUIOKEH B IACKBHYU HACTPOHBaeMu (pUITPH
H e peanusnpad B cpepara Ha SPICE;

. Paspaborka ma MommuIupaH ONPOCTEH MEMPUCTOPEH Mojield, GasHpaH Ha MOJEINTE HA

Jlexronen-Jlaiixo u buonex, ¢ NPUIOXEHNE [IPU aHAIN3 HA MEMPUCTOPHA MATPUIA-IIAMET;

3 Mom/nbnuﬂpaHe Ha MOJ€jla Ha CTaHJapTHHA MOJCI Ha buonek Ha TUTAaHOBO-OKCHIACH

MEMPHUCTOP, Ype3 Ch3AaBaHe HAa MOAM(PHLUpPAHA NPO30pedHa (YHKLMS ChC CTENEeHEeH
TMIOKa3aTe, 3aBUCELL OT MPUIIOKEHOTO HANPEKEHHME;

. M3cnenBane Ha HEBPOHHA MpeXka ¢ MEMPUCTOpPHH cuHancy B cpexa Ha LTSPICE, Simulink,

MATLAB, npu wu3non3saHe Ha CTaHIAPTHH U MOAM(HMIMPAHH MEMPICTOPHM MOJEIH W
CBIIOCTaBKa HA PE3y/ITaTUTE;

: CI/IM}’J'IaHI/ISI Ha peauna MEMPUCTOPHHM BEPUTH KaTo HHTETpaTop, JIOTHYECKH CICMCHTH,

[IACHBHHU €IEMEHTH ITaMET ¥ MEMPHUCTOPHHM MATPULH, TACUBHU QUITPH, HMITYJICEH [€HEPATOP,
HEBPOHHH MPEXH,

. CpmocraBka Ha Hal-4eCTO H3MOJN3BAHHTE CTAHJAPTHH MW MOAM(HIMPAHH MEMpPHCTOPHH

mozienn B cpefa Ha GNU Octave u LTSPICE, npu u3non3BaHe Ha OCHOBHUTE KPUTEPHH 32



CBIIOCTABKA — TOUHOCT, PabOTHA YeCTOTa, MPEBKIIIOYBALIN CBOMCTBA, HETMHENHOCT, CII0KHOCT,
BPEME 3a CUMYJIAlHs U IPHIIOKUMOCT.
IIpunocu ¢ npunoscen xapaxkmep ce CvbObPICAM 8 PA3PAOOMKU, CELPIAHU C:

1. Tlpunarane Ha Moau(HIMpPaH ONPOCTEH MOJET HA TAHTAIOBO-OKCHIEH MEMPHCTOP B
NpOCTa HEBPOHHA MpEXa CbC CHHANTHYHH BpPB3KM, 0a3MpaHW Ha MEMPUCTOpU 3a
knacuHKanys Ha o0exTH, B cpena Ha MATLAB;

2. Paspaborka Ha GNU Octave Koz 3a U3ciaeABaHe Ha MOIU(PUIMPAH MEMPUCTOPEH MOJIET C
NPUIIOKEHNE B MEMPHCTOPHO-0a3UpaHN MaTPHULM ITAMETH U U3BBPIIBAHE HA CHIIOCTABKA C
pesyatatu ot SPICE,;

3. Tlpunarane Ha MOAM(ULMPAH ONPOCTEH MOJEN Ha TAHTAIOBO-OKCHIEH MEMpPHUCTOp, C
U3M0JI3BaHE HA aNIPOKCUMAalUH, 6a31paH BbPXY CTAaHAAPTHUA MOJEN Ha YHIAMC B MOCTOBA
cxXema Ha MEMpPUCTOPHO-0a3upana CHHANTHYHA BEPUTa, yJacTBalld B HEBPOHHA MPEXa,

4. Cs3nasane Ha MOAMQUIMPAH MOJEN Ha THTAHOBO-IHOKCHIEH MEMPHCTOP, 6a3UpaH BLPXY
CTaHAAPTHHS MOJEN Ha BUOJIEK, BKIIOYBAII TONBIHUTENICH CHHYCOUAAJIEH KOMIIOHEHT B
npo3opeynaTa QyHKUMS C LeT 3aCHIBaHe HA HEMMHEHHOCTTa HA MOJIENa, ¢ IPUIIOKEHHE
NP aHAJIM3 B CX€Ma Ha MHTErPHUpaIla BEPUra ¢ ONEpallMOHEeH yYCHIIBATell, KOHAECH3ATOp U
mMeMpHucTop, B cpena Ha OrCAD PSpice;

5. Cb3naBane Ha ONPOCTEH aNpPOKCHMHPAH MOJEN Ha THTAHOBO-IMOKCHIEH MEMPHCTODP C
mMopupuImpana npo3opedHa (YHKUHMs, KOMOWHAUMsA OT TMpo3opedHuTe (YHKOUH Ha
Buonex u Mormekep, ¢ npuioxerue npu 06y4eHHeTo 1 HAaCTpOMKaTa Ha U3KyCTBEH HEBPOH;

IocTurHaty ca ChUIECTBEHM MPHHOCH B PE3YNTAT OT 3aqbi004eHa paboTa Ha KAHIWAATA U
CYMTaM, 9€ TE€ Ca HErOBO JINYHO JLIIO.

4. 3Ha4YUMOCT HA IPHHOCHTE 332 HAYKATA M NPAKTHKATA

Hay4nure noctmkenns Ha KaHAUaTa ca B eHa OypHO pa3BuBalia ce 0671acT — pa3paboTka Ha
MEMPHCTOPHU HAHO-Pa3MEPHH CJICKTPOHHU KOMIIOHEHTH, KOUTO MOT'aT 1a ChbXpaHsIBaT i 06paboTBar
MH(OpMaNHs €IHOBPEMEHHO, MMAT PeIUIA IPSANMCTBA KAaTO II0-BUCOKA IUTBTHOCT HA ChXPAHEHHE
Ha WH(OpManms, MO-HHCKAa KOHCYMalMs Ha CHEPrHs M BB3MOXKHOCT 3a OBp3a ob6paboTka Ha
uHpopManys. MeMpHCTOpHTE ce M3IO0N3BAT 3a Ch3IaBaHe HA HEBPOHHA MPEXH U HEBPOMOPGhHH
IIPOLIECOPH, KOUTO HMHUTHPAT MO3BKa U ¢a CIIOCOOHM Jja y4aT U Aa ce aganTupar. HeoOxoammocrra
OT pa3paboTKa Ha aJeKBaTHH MOJEIM Ha MEMPUCTOPH ONpEAENs 3HAYMMOCTTA HA IIPHHOCHTE B
Hay4HHTE TPYJOBE Ha KaHIHUIATa.

Bucoxa onenka 3a IpUsHaHUETO Ha Pa3paboTKUTE HA KaHAUATA CPEM HAyIHUTE CPEIH Y HAC
U B 4ykOWHa ce CbAbpXa BB (paKTa, ye GONIIMHCTBOTO OT MyOIMKaUMUTEe ca pedepupaHd H
HHJICKCHPaH! B CBETOBHOM3BECTHUTE 0a3y JaHHHU ¢ Hay4yHa nHpopMaums. [locouenn ca nanHu 3a 20
LUTHpaHKs Ha MyOJINKallMUTe Ha KaHIUaTa.

KomnyecTsennte mokasarenr Ha KPHUTEPHUHTE 3a 3a€MaHE Ha aKkaJeMHYHATa [IBKHOCT ca
criasenu. [IpencraBennTe myOnuKkanuy oT KaHANIATA ca TPyMUPaHH 10 Tokasarenu ,,B«, , I,  JI“u
» K. Ilo rpyna ,,B“ nmpu MuHuManeH 6poit Toukn 100 1. ca ¢popmupanu ot kagmuaata 100 T. ITo
rpyna [ npu MunnmManen 6poi Touxu 200 T. ca Gopmupanu ot kaaauaara 250 1. Ilo rpyma ,,J0“
mpy  MHHUManeH Opoi Touku 50 T. ca dopmupanu ot kanmumara 200 T. Ilo rpyma ,K“ mpu
MHUHEMaeH Opo# Touku 30T. ca popmupany oT kauauaara 156 1. O6mo ca u3nbIHEH: 756 T. IpH
HeoOxoxumu 430T.

S. KpuTnyHHu 0ejIesKKH U mPenopbKu

Hsimam kpuTHunm Genexku KpM paOorara Ha kanamzaara. [IpenopbKkata MM € HErOBHUTE
YCTICIIHU U3CIICABaHUs M PaspabOTKM Ja MPOABKAT M 3aHanpes. Te MPeACTaBiABAT MHTEPEC 3a



JAOKTOPAHTH, MHXKCHEPH M U3CJIEN0BATENN, KOMTO paboTAT B 001aCTTa Ha aHANN3a, KOMIKOTHPHOTO
MOJIETUPAHEe U CUMyJIallisl HA MEMPUCTOPH M MEMPHCTOPHH YCTPOMCTBaA.

SAKJIIOYEHHUE

PaGotara Ha ru1. ac. a-p urx. CrosH Kupuios BepXy MoJeIipane ¥ KOMIIOTEPHH CHMYJIAIWH
Ha MEMpPHUCTOPH C MPHIOKEHHUS B U3CIEIBaHE HA MEMPHCTOPDHU BEPUTH B CICKTPOHHHM CXEMH U
HEBPOHHU MPEXHU Ce XapaKTepPH3Hpa ChC 3aJbI00YEHOCT M BHUCOK NMPOPECHOHATN3HM M CHALPKA
CBILECTBEHN HAYYHH, HAYYHOIIPUIOKHH U IPUIOKHHI IPUHOCH.

ITocTurHaTvTe pe3ynTaTu NOTBBPXKIABAT KaKTO COJNMIHATA TEOPETMYHA IIOATOTOBKA, TAKa M
OTJIMYHOTO BJIaJIeCHE Ha CPEACTBATa 3a KOMIIIOTBPHO MozenupaHe. IIpeactaBennute pa3paboTku ce
XapakTepU3nupar ChC 3aAbI00UEHOCT, MOCTHIaHE Ha 3HAYMMH PE3YJITATH U ChIBPHKAT CHIIECTBEHU
IPUHOCH C HAay4eH, HAyYHO-NPWIOKEH M IPHIOKEH Xapakrep. HampaBenuTe myOmukanuu ca
IIPEACTAaBCHU Ha aBTOPHUTCTHHM HAay4yHH (POpyMH, BKIIOUYCHH Ca B CBETOBHU 0asW IaHHH U ca
JOCTOSHME Ha MEXKAyHapoIHaTa HayIHA OOLIHOCT.

Bb3 ocHOBa Ha 3am03HaBaHETO C MPENCTABCHWTE HAY4YHW TPYHAOBE, TAXHATA 3HAYUMOCT,
CBIBPXKAILUTE CE B TAX HAYYHH, HAYIHONPHIIOKHU H MIPUIOKHU IIPUHOCH, CUUTAM, Y€ T€ OTTOBAPAT
Hal'bJIHO Ha u3uckBaHuATa Ha 3PACPD, npasunnuka 3a npuiarane Ha 3PACPB u Ilpasunnuka 3a
YCIOBHATA U peia 3a npuaoOusane Ha Hay4yHu crenieHd B TY—-Codust. Hamupam 3a ocHOBaTenHo a
Ipeanoxka Ha yBakaeMoTo Hay4Ho xypu ri. ac. a-p urx CrosH Muxaitnos Kupumos na 3aeme
aKaJeMHYHaTa IIBXHOCT ,JOLEHT B HPO(ECHOHANTHOTO HampasieHue 5.2. Enekrporexnrka,
CNICKTPOHKKA U aBTOMATHKA, Hay4Ha CIIELUATHOCT TeopeTHyHa eNeKTPOTEXHHUKA.

Tlata: 03.07.2025 r. YIEH HA XKYPUTO: /7S

(mpog. n-p unx. E. Tamxkesa)
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OPINION

on the competition for the academic position of "Associate Professor"

in the professional field 5.2. Electrical Engineering, Electronics and Automation,
specialty: Theoretical Electrical Engineering,

announced in the State Gazette issue 28/01.04.2025

with candidate: Stoyan Mihaylov Kirilov, Dr. Eng., Senior assistant professor
Member of the scientific jury:

Elissaveta Dimitrova Gadjeva, Dr. Eng. , Professor

1. General characteristics of the candidate's research and scientific-applied activities

For participation in the competition for "Associate Professor" in the professional field 5.2.
Electrical engineering, electronics and automation, specialty Theoretical electrical engineering, the
candidate is the Senior assistant professor Dr. Eng. Stoyan Mihaylov Kirilov from the Department of
"Theoretical Electrical Engineering", Faculty of Automation of the Technical University - Sofia.

The candidate participates in the competition with a monographic work - 1 issue and 25
scientific articles and reports. Of these, 18 are published in scientific publications that are referenced
and indexed in the world-famous databases of scientific information SCOPUS and Web of Science.
Three of them are in publications with impact rank SJR. Two scientific publications are in non-
refereed journals with scientific review or edited collective works. In 4 of the publications by two
authors from group "G" the candidate is a lead co-author. Data for 20 independent citations are
presented. The candidate has participated in two international projects.

Based on the materials provided by the Senior assistant professor Dr. Eng. Stoyan Kirilov, it is
established that the national requirements of the Law for the development of the academic staff in the
Republic of Bulgaria, the regulations for the implementation of this law and the regulations for the
conditions and procedures for acquiring scientific degrees at TU-Sofia have been met.

The submitted publications are grouped according to the quantitative indicators of the criteria
for holding the academic position. A total of 756 items have been met, with 430 items required.

2. Assessment of the candidate's pedagogical training and activities

Senior Assistant Professor Dr. Eng. Stoyan Kirilov has over 10 years of pedagogical experience
in the Department of Theoretical Electrical Engineering, Faculty of Automation of the Technical
University - Sofia as an assistant professor and Senior assistant professor. He is a co-author of one
textbook - part 1 and part 2.

Over the past 3 years, he has led a total of 156 hours of lectures at the Technical University -
Sofia in the following disciplines: "Theoretical Electrical Engineering 1", "Theoretical Electrical
Engineering 11", "Electrical Engineering 1" (specialty Industrial Engineering in English ITAE) at the
Faculty of English Engineering Education (FAEO), "Discrete Structures" (specialty ISII) - Faculty of
Industrial Technologies (FIT). By group of indicators "J": with a minimum number of points of 30
points, the candidate's scores are 156 points.

3. Main scientific and scientific-applied contributions

The scientific activity of Senior assistant professor Dr. Eng. Stoyan Kirilov is dedicated to
solving current problems related to the study, modeling and computer simulation of memristors, as
well as their application in the development of electronic devices with a high degree of integration.



The contributions can be attributed to proving with new means significant new aspects of
already existing scientific fields, problems, theories, hypotheses.

Significant scientific contributions have been achieved with the development of advanced
memristor models and their computer implementation.

1. The Jogleker memristor model has been modified, with the exponent in the window function
being expressed as a function of the voltage applied to the memristor, in order to more realistically
reflect the nonlinear ionic displacement of the alloying component;

2. A modified simplified memristor model has been developed, based on the Lehtonen-Laiho
model, using a smooth Biolek function and introducing an activation threshold. The model has been
studied in soft and hard switching modes;

3. A modified simplified memristor model of hafnium dioxide memristors has been created,
based on the Lehtonen-Laiho model, using a smooth and differentiable window function based on a
combination of exponential functions. The model has been studied in soft and hard switching modes;

4. An analytical determination of the duration of a pulse train of rectangular pulses with a fixed
level has been performed for tuning the synaptic weights of a neural network;

5. The correct functioning and operability of the models have been confirmed by performing
computer simulation in the MATLAB (GNU Octave) and PSpice environments.

The results obtained show that the memristor models improved by the candidate are
characterized by better accuracy and greater efficiency of simulations compared to the classical ones.
The monograph presents in detail the development and computer simulations of classical and
advanced memristor models.

Contributions of a scientific-applied nature are contained in developments related to:

1. Creation of a modified memristor model with a window function with enhanced nonlinearity,
representing a linear combination of the Biolek and Han functions and analysis in the MATLAB
environment;

2. Creation of a modified simplified model based on the Lehtonen-Laiho model with the
introduction of an activation threshold. The model is applied in passive tunable filters and is
implemented in the SPICE environment;

3. Development of a modified simplified memristor model based on the Lehtonen-Laiho and
Biolek models, with application in the analysis of a memristor matrix-memory;

4. Modification of the model of the standard Biolek model of a titanium-oxide memristor, by
creating a modified window function with a power exponent depending on the applied voltage;

5. Investigation of a neural network with memristor synapses in the LTSPICE, Simulink,
MATLAB environment, using standard and modified memristor models and comparison of the
results;

6. Simulation of a number of memristor circuits such as integrator, logic elements, passive
memory elements and memristor matrices, passive filters, pulse generator, neural networks;

7. Comparison of the most commonly used standard and modified memristor models in the
GNU Octave and LTSPICE environment, using the main comparison criteria - accuracy, operating
frequency, switching properties, nonlinearity, complexity, simulation time and applicability.

Applied contributions are contained in developments related to:

1. Application of a modified simplified model of a tantalum oxide memristor in a simple neural
network with synaptic connections based on memristors for object classification, in a MATLAB
environment;

2. Development of GNU Octave code for studying a modified memristor model with application
in memristor-based matrix memories and comparison with SPICE results;



3. Application of a modified simplified model of a tantalum oxide memristor, using
approximations based on the standard Williams model, in a bridge circuit of a memristor-based
synaptic circuit participating in a neural network;

4. Creation of a modified model of a titanium dioxide memristor, based on the standard Biolek
model, including an additional sinusoidal component in the window function in order to enhance the
nonlinearity of the model, with application in the analysis of an integrating circuit with an operational
amplifier, a capacitor and a memristor, in the OrCAD PSpice environment;

5. Creation of a simplified approximate model of a titanium dioxide memristor with a modified
window function, a combination of the Biolek and Yogleker window functions, with application in
the training and tuning of an artificial neuron;

Significant contributions have been achieved as a result of the candidate's in-depth work and I
believe that they are his personal work.

4. Significance of contributions to science and practice

The candidate's scientific achievements are in a rapidly developing field - the development of
memristor nano-sized electronic components that can store and process information simultaneously,
have a number of advantages such as higher information storage density, lower energy consumption
and the ability to process information quickly. Memristors are used to create neural networks and
neuromorphic processors that imitate the brain and are able to learn and adapt. The need to develop
adequate memristor models determines the significance of the contributions in the candidate's
scientific works.

A high assessment of the recognition of the candidate's developments among scientific circles
in our country and abroad is contained in the fact that the majority of publications are referenced and
indexed in world-renowned databases of scientific information. Data on 20 citations of the candidate's
publications are indicated.

_The quantitative indicators of the criteria for occupying the academic position have been met.
The publications submitted by the candidate are grouped by indicators "B", "G" "D" and "J". In group
"B" with a minimum number of points of 100 points, the candidate has formed 100 points. In group
"G" with a minimum number of points of 200 points, the candidate has formed 250 points. In group
"D" with a minimum number of points of 50 points, the candidate has formed 200 points. In group
"J" with a minimum number of points of 30 points, the candidate has formed 156 points. In total, 756
points have been completed with 430 points required.

5. Critical remarks and recommendations

I have no critical remarks on the candidate's work. My recommendation is that his successful
research and developments continue in the future. They are of interest to doctoral students, engineers
and researchers working in the field of analysis, computer modeling and simulation of memristors
and memristor devices.

CONCLUSION

The work of Senior assistant professor Dr. Eng. Stoyan Kirilov on modeling and computer
simulations of memristors with applications in the study of memristor circuits in electronic circuits
and neural networks is characterized by thoroughness and high professionalism and contains
significant scientific, applied science and applied contributions.

The achieved results confirm both the solid theoretical preparation and the excellent mastery of
computer modeling tools. The presented developments are characterized by thoroughness,
achievement of significant results and contain significant contributions of a scientific, applied science



and applied nature. The publications have been presented at authoritative scientific forums, are
included in world databases and are available to the international scientific community.

Based on the familiarization with the presented scientific works, their significance, the
scientific, applied and applied contributions contained in them, I believe that they fully meet the
requirements of the Law for the development of the academic staff in the Republic of Bulgaria, the
regulations for the implementation of this law and the regulations for the conditions and procedures
for acquiring scientific degrees at TU-Sofia. I find it reasonable to propose to the Honorable Scientific
Jury Senior assistant professor Dr. Eng. Stoyan Mihaylov Kirilov to take the academic position of
"Associate Professor" in the professional field 5.2. Electrical Engineering, Electronics and
Automation, scientific specialty Theoretical Electrical Engineering.

Date: / 27 /
03.07.2025 MEMBER OF THE JURY:

(Prof. Dr. Eng. E. Gadjeva)

/%‘p/b HO ¢ é/?gcz U MHBA




