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I. OBIIA XAPAKTEPUCTUKA HA HAYYHUTE TPYJOBE

I'n. ac. n-p umx. CrossH Kupuiios, npezcraBs 3a ydactue B KOHKypca 1 MoHorpaduucH
tpyn (IToxazaren B3) u 15 nybnukanuu (Ilokazarenu I'7 u I'8). Pedepupanu u unaekcupanu B
Scopus w/unun Web of Science ca 13 mybnukauuu, ot kouro 3 ca ¢ SJR. Ocrananute 2 ca
nyOJIMKaluu B HepedeprupaHu CIIMCaHMsI ¢ HAYYHO PEICH3MpaHe WIA B ChbBPEMEHHH OBJITapCKu
HAaydyHU W3JaHWS C HAy4YHO perneHsupaHe oT Hamumonamnus pedepenten crmucbk. OT
Mpe/ICTaBeHUTE MyonuKanuu 1 e Ha ObJArapcKu e3uK U 15 ca Ha aHTJIMICKH.

I1. HOKA3ATEJI B3: PEBIOME HA MOHOI'PA®HUYEH TPY

Kupniaos, Crosin. “Mojenupane U cUMylIallud Ha MEMPHUCTOPH U MEMPHUCTOPHU BEPUTH B
€JICKTPOHHH CXEMHU U HEBPOHHU MpPExH,* M30amencmeo na Texnuuecku Ynusepcumem - Cogus,
2025, ISBN 978-619-167-580-7.

MoHorpadusara e mocBeTeHa Ha €IWH CPaBHUTEIHO HOB EJIEKTPOHEH eJIEeMEHT —
MEMPUCTOPHT. Tol € ¢ MHOTO MaJIKi pa3Mepy B HAHO-METPOBUS TUANa30H, HMa 3aaMeTsIBally 1
KOMYTAIIMOHHU cBOMCcTBA B q00pa chBMectuMocT ¢ CMOS TexHonoruute. Mima nmpuiioxkeHus B
pa3UYHM €JIEKTPOHHM CXEMH U HEBPOHHHU Mpeku. MoHorpadusra mnpejnctaBsi U3cielBaHEe Ha
HSIKOM OT Haif-4€CTO M3MOI3BAaHUTE MEMPUCTOPHH MOJIENN 1 BepHTH. [Ipeioxkenn ca aHaTUTHIHH
peleHys Ha HAKOM OT ChOTBETCTBAILUTE AU(EPEHLIUAIHN YPAaBHEHHsI, KAKTO M YUCIICHU peIIeHUs
ype3 audepeHyHu ypaHeHus, peanuszupanu B GNU Octave u LTSPICE. Co3nanena e
o6ubnuoreka ¢ meMpucropHu mozaenu B GitHub. Monorpadusra cbabpika 4yeTUpu TIaBH.

I'nasa 1 npencrass BeBenenue B copryepaute nmpoayktu GNU Octave, LTSPICE, kouto
OCHOBHO C€ M3I0JI3BaT 3a U3CJIEBaHE U CUMYJAallMU Ha Mempuctopure. [IpeacraBeHo e TAXHOTO
(GU3NYHO OTMCaHue, CTPYKTypa, MPUHIUIN Ha (PYHKITMOHUPAHE, 3allaMeTsBaIlll K KOMYTallHOHHA
CBOWCTBA U MOBEJICHHUE B €IEKTPOMArHUTHO TOJIE.

Inasa 2 onuca Mmonenupanero Ha memprctopu B GNU Octave u nscienBaHeTo Ha HIKOU
YeCcTO HU3IOJ3BaHM MOAeNM. Pasrienanu ca HIKOM OT HaW-4eCTO HM3MOJ3BAHUTE CTaHIAPTHH
MEMPHUCTOPHH MOJIEIH, KaKTO U HSIKOW MOAM(DUIIMpaHU MOJENH C o00peHo Obp30eiicTBHE 1
MPUIIOKUMOCT B CJIOXKHH €JIEKTPOHHU CXeMH. M3cienBaHu ca OCHOBHUTE XapaKTEPUCTHKH TPH
CHHYCOUIAJICH U UMITYJICEH PEXKHM.



B I'nasa 3 ca nzcnenBaHy HIKOM YECTO U3I0JI3BAHU MEMPUCTOPHU BEPUTH C IIPUIIOKEHUS

B CJIEKTPOHHU CXEMHU U HEBPOHHU Mpexu. OCHOBHO ca aHAJIM3MPAHU IIOCIENOBaTENIHA U
napajejHa BepuUra ¢ JBa MEMPHUCTOpPA, I'€HEPATOp C JIOTMYECKU EJIEMEHTH U MEMPHUCTOPH,
JIOTHUYECKH €JIEMEHTH U HEBPOHHA Mpeka, Oa3upaHu Ha MEMpPUCTOpH. Pa3rienanu ca OCHOBHUTE
PEeXUMH Ha paboTa HA MEMPUCTOPUTE B TE€3U YCTPOICTBA — MEKO U TBHPAO MPEBKIIOYBAHE.

B lasa4e HaIlpaB€Ha cvnocmaska Ha MCMPUCTOPHHU MOACIIN 110 OTHOIICHUE HA TAXHaTa

TOYHOCT, OBP30/ICHCTBUE, CIOXKHOCT, HETMHEHHOCT, 3allaMeTsBaIll U KOMYTAI[AOHHUA CBOWCTBA.
N3pasenn ca TeXHUTE OCHOBHHM IIpEeUMYyIecTBa M Hemoctarblu. OmnucaHa € TiIXHaTa
MPUIIOKUMOCT B €JIEKTPOHHHU CXEMU U HEBPOHHU MPEXKHU.

II. CHUCBHK C IYBJIMKALUU u PE3IOMETA - Iloka3zaten I'7:

Chnucek ¢ HaydyHd MyONUKalMW, KOUTO ca pedepupaHd U HUHICKCUPAHU B

CBETOBHOHM3BECTHHU 0a3u JAaHHU Hay4dHa I/IH(1)OpMaI_II/I${

Cnucvk na nyonukayuu no noxazamen I.7

Hay4uu nyoauxayuu 8 u30anus, peepupanu u UHOeKCUpanu 8 C8emoBHOU3BECMHU 6a3U
OAHHU C HAYYHA UHDOpMaYUs

Kirilov, S. M, Todorova, V. I, Nakov, O. N, Mladenov, V. M, ,,Application of a memristive
neural network for classification of covid-19 patients,” International Journal of Circuits,
Systems and Signal Processing, 2021, vol. 15, DOI: 10.46300/9106.2021.15.138, E-ISSN:

; 1998-4464, pp. 1282 — 1291. (Google scholar, Scopus), SJR 0.195.

1' https://www.scopus.com/record/display.uri?eid=2-s2.0-

85115339601 &origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-
KEY%28Application+of+a+memristive+neural+network+for+classification+of+covid-
19+patients%29

Mladenov V.; Kirilov S., A Nonlinear Drift Memristor Model with a Modified Biolek
Window Function and Activation Threshold, MDPI Electronics 2017, vol. 6, issue 77.
https://doi.org/10.3390/electronics6040077, pp. 1 — 15, (Scopus, Web of Science, Google

I' | Scholar), IF 2.412, SJR 0.360, CiteScore 2.7.

7. | https://www.scopus.com/record/display.uri?eid=2-s2.0-

2 |185032031168&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-
KEY%28A+Nonlinear+Drift+Memristor+Model+with+a+Modified+Biolek+Window+Fun
ction+and+Activation+Threshold%29&sessionSearchld=9214578e989695337be76b32b0af
6230&relpos=2
Mladenov, V. and Kirilov, S.M., 2024, September. “A Simple Memristor Model for

r Memory Crossbars,” In 2024 12th IEEE International Scientific Conference on Computer

7 Science (COMSCI), Sozopol, Bulgaria (pp. 1-6). IEEE. DOl

3' 10.1109/COMSCI63166.2024.10778508 (Scopus, Google Scholar)

https://www.scopus.com/record/display.uri?eid=2-s2.0-
85215105801 &origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-



https://www.scopus.com/record/display.uri?eid=2-s2.0-85115339601&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-KEY%28Application+of+a+memristive+neural+network+for+classification+of+covid-19+patients%29
https://www.scopus.com/record/display.uri?eid=2-s2.0-85115339601&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-KEY%28Application+of+a+memristive+neural+network+for+classification+of+covid-19+patients%29
https://www.scopus.com/record/display.uri?eid=2-s2.0-85115339601&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-KEY%28Application+of+a+memristive+neural+network+for+classification+of+covid-19+patients%29
https://www.scopus.com/record/display.uri?eid=2-s2.0-85115339601&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-KEY%28Application+of+a+memristive+neural+network+for+classification+of+covid-19+patients%29
https://www.scopus.com/record/display.uri?eid=2-s2.0-85032031168&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-KEY%28A+Nonlinear+Drift+Memristor+Model+with+a+Modified+Biolek+Window+Function+and+Activation+Threshold%29&sessionSearchId=9214578e989695337be76b32b0af6230&relpos=2
https://www.scopus.com/record/display.uri?eid=2-s2.0-85032031168&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-KEY%28A+Nonlinear+Drift+Memristor+Model+with+a+Modified+Biolek+Window+Function+and+Activation+Threshold%29&sessionSearchId=9214578e989695337be76b32b0af6230&relpos=2
https://www.scopus.com/record/display.uri?eid=2-s2.0-85032031168&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-KEY%28A+Nonlinear+Drift+Memristor+Model+with+a+Modified+Biolek+Window+Function+and+Activation+Threshold%29&sessionSearchId=9214578e989695337be76b32b0af6230&relpos=2
https://www.scopus.com/record/display.uri?eid=2-s2.0-85032031168&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-KEY%28A+Nonlinear+Drift+Memristor+Model+with+a+Modified+Biolek+Window+Function+and+Activation+Threshold%29&sessionSearchId=9214578e989695337be76b32b0af6230&relpos=2
https://www.scopus.com/record/display.uri?eid=2-s2.0-85032031168&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-KEY%28A+Nonlinear+Drift+Memristor+Model+with+a+Modified+Biolek+Window+Function+and+Activation+Threshold%29&sessionSearchId=9214578e989695337be76b32b0af6230&relpos=2
https://www.scopus.com/record/display.uri?eid=2-s2.0-85215105801&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-KEY%28A+Simple+Memristor+Model+for+Memory+Crossbars%29&sessionSearchId=9214578e989695337be76b32b0af6230&relpos=1
https://www.scopus.com/record/display.uri?eid=2-s2.0-85215105801&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-KEY%28A+Simple+Memristor+Model+for+Memory+Crossbars%29&sessionSearchId=9214578e989695337be76b32b0af6230&relpos=1

KEY%28A+Simple+Memristor+Model+for+Memory+Crosshars%29&sessionSearchld=9
214578e989695337be76b32b0af6230&relpos=1

Mladenov, V., Kirilov, S. and Zaykov, 1., “A General Model for Metal Oxide-Based
Memristors and Application in Filters,” Proceedings of 11th IEEE International Conference
on Modern Circuits and Systems Technologies - MOCAST 2022, 08-10 June 2022, Germany,
Bremen, DOI 10.1109/MOCAST54814.2022.9837766, pp. 1 — 4, (Scopus, Web of Science,

; Google Scholar)

4' https://www.scopus.com/record/display.uri?eid=2-s2.0-
85136123753&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-
KEY%28A+General+Model+for+Metal+Oxide-
Based+Memristors+and+Application+in+Filters%29&sessionSearchld=9214578e9896953
37be76b32b0af6230
V. M. Mladenov, I. D. Zaykov and S. M. Kirilov, "A Nonlinear Titanium Dioxide Memristor
Model for Memory Crossbars Analysis,” 2022 26th IEEE International Conference
Electronics, 2022, 13 June 2022 - 15 June 2022, Palanga, Lithuania, pp. 1-6, doi:

7F 10.1109/IEEECONF55059.2022.9810434. (Scopus, Web of Science, Google Scholar)

5' https://www.scopus.com/record/display.uri?eid=2-s2.0-
85135043222&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-
KEY%28A+Nonlinear+Titanium+Dioxide+Memristor+Model+for+Memory+Crossbars+A
nalysis%29&sessionSearchld=b5cc30eed7115bed1c69e89604b258ec
V. M. Mladenov, I. D. Zaykov and S. M. Kirilov, "Application of a Nonlinear Drift
Memristor Model in Analogue Reconfigurable Devices,” 2022 26th International
Conference Electronics, 13 June 2022 - 15 June 2022, Palanga, Lithuania, pp. 1-6, doi:

; 10.1109/IEEECONF55059.2022.9810389. (Scopus, Web of Science, Google Scholar)

6. https://www.scopus.com/record/display.uri?eid=2-s2.0-
85135059470&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-
KEY%28Application+of+a+Nonlinear+Drift+Memristor+Model+in+Analogue+Reconfigu
rable+Devices%29&sessionSearchld=9214578e989695337be76b32b0af6230
V. Mladenov and S. Kirilov, "An Improved Model for Metal Oxide-Based Memristors and
Application in Memory Crossbars,” 2022 18th International Conference on Synthesis,
Modeling, Analysis and Simulation Methods and Applications to Circuit Design (SMACD),
Sardinia, Italy, 12 June 2022 - 16 June 2022, pp. 1-4, doi:

; 10.1109/SMACD55068.2022.9816355. (Scopus, Google Scholar)

7' https://www.scopus.com/record/display.uri?eid=2-s2.0-

85134730681 &origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-
KEY%28An+Improved+Model+for+Metal+Oxide-
Based+Memristors+and+Application+in+Memory+Crossbars%29&sessionSearchld=9214
578e989695337be76b32b0af6230

I V. Mladenov and S. Kirilov, A Neural Synapse Based on Ta205 Memristor, 2021 17th

7 International Workshop on Cellular Nanoscale Networks and their Applications (CNNA),

8. Catania, Italy, 29 — 30 September 2021, pp. 1-4, doi: 10.1109/CNNA49188.2021.9610807.

(Scopus, Google Scholar)



https://www.scopus.com/record/display.uri?eid=2-s2.0-85215105801&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-KEY%28A+Simple+Memristor+Model+for+Memory+Crossbars%29&sessionSearchId=9214578e989695337be76b32b0af6230&relpos=1
https://www.scopus.com/record/display.uri?eid=2-s2.0-85215105801&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-KEY%28A+Simple+Memristor+Model+for+Memory+Crossbars%29&sessionSearchId=9214578e989695337be76b32b0af6230&relpos=1
https://www.scopus.com/record/display.uri?eid=2-s2.0-85136123753&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-KEY%28A+General+Model+for+Metal+Oxide-Based+Memristors+and+Application+in+Filters%29&sessionSearchId=9214578e989695337be76b32b0af6230
https://www.scopus.com/record/display.uri?eid=2-s2.0-85136123753&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-KEY%28A+General+Model+for+Metal+Oxide-Based+Memristors+and+Application+in+Filters%29&sessionSearchId=9214578e989695337be76b32b0af6230
https://www.scopus.com/record/display.uri?eid=2-s2.0-85136123753&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-KEY%28A+General+Model+for+Metal+Oxide-Based+Memristors+and+Application+in+Filters%29&sessionSearchId=9214578e989695337be76b32b0af6230
https://www.scopus.com/record/display.uri?eid=2-s2.0-85136123753&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-KEY%28A+General+Model+for+Metal+Oxide-Based+Memristors+and+Application+in+Filters%29&sessionSearchId=9214578e989695337be76b32b0af6230
https://www.scopus.com/record/display.uri?eid=2-s2.0-85136123753&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-KEY%28A+General+Model+for+Metal+Oxide-Based+Memristors+and+Application+in+Filters%29&sessionSearchId=9214578e989695337be76b32b0af6230
https://www.scopus.com/record/display.uri?eid=2-s2.0-85135043222&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-KEY%28A+Nonlinear+Titanium+Dioxide+Memristor+Model+for+Memory+Crossbars+Analysis%29&sessionSearchId=b5cc30eed7115bed1c69e89604b258ec
https://www.scopus.com/record/display.uri?eid=2-s2.0-85135043222&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-KEY%28A+Nonlinear+Titanium+Dioxide+Memristor+Model+for+Memory+Crossbars+Analysis%29&sessionSearchId=b5cc30eed7115bed1c69e89604b258ec
https://www.scopus.com/record/display.uri?eid=2-s2.0-85135043222&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-KEY%28A+Nonlinear+Titanium+Dioxide+Memristor+Model+for+Memory+Crossbars+Analysis%29&sessionSearchId=b5cc30eed7115bed1c69e89604b258ec
https://www.scopus.com/record/display.uri?eid=2-s2.0-85135043222&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-KEY%28A+Nonlinear+Titanium+Dioxide+Memristor+Model+for+Memory+Crossbars+Analysis%29&sessionSearchId=b5cc30eed7115bed1c69e89604b258ec
https://www.scopus.com/record/display.uri?eid=2-s2.0-85135059470&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-KEY%28Application+of+a+Nonlinear+Drift+Memristor+Model+in+Analogue+Reconfigurable+Devices%29&sessionSearchId=9214578e989695337be76b32b0af6230
https://www.scopus.com/record/display.uri?eid=2-s2.0-85135059470&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-KEY%28Application+of+a+Nonlinear+Drift+Memristor+Model+in+Analogue+Reconfigurable+Devices%29&sessionSearchId=9214578e989695337be76b32b0af6230
https://www.scopus.com/record/display.uri?eid=2-s2.0-85135059470&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-KEY%28Application+of+a+Nonlinear+Drift+Memristor+Model+in+Analogue+Reconfigurable+Devices%29&sessionSearchId=9214578e989695337be76b32b0af6230
https://www.scopus.com/record/display.uri?eid=2-s2.0-85135059470&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-KEY%28Application+of+a+Nonlinear+Drift+Memristor+Model+in+Analogue+Reconfigurable+Devices%29&sessionSearchId=9214578e989695337be76b32b0af6230
https://www.scopus.com/record/display.uri?eid=2-s2.0-85134730681&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-KEY%28An+Improved+Model+for+Metal+Oxide-Based+Memristors+and+Application+in+Memory+Crossbars%29&sessionSearchId=9214578e989695337be76b32b0af6230
https://www.scopus.com/record/display.uri?eid=2-s2.0-85134730681&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-KEY%28An+Improved+Model+for+Metal+Oxide-Based+Memristors+and+Application+in+Memory+Crossbars%29&sessionSearchId=9214578e989695337be76b32b0af6230
https://www.scopus.com/record/display.uri?eid=2-s2.0-85134730681&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-KEY%28An+Improved+Model+for+Metal+Oxide-Based+Memristors+and+Application+in+Memory+Crossbars%29&sessionSearchId=9214578e989695337be76b32b0af6230
https://www.scopus.com/record/display.uri?eid=2-s2.0-85134730681&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-KEY%28An+Improved+Model+for+Metal+Oxide-Based+Memristors+and+Application+in+Memory+Crossbars%29&sessionSearchId=9214578e989695337be76b32b0af6230
https://www.scopus.com/record/display.uri?eid=2-s2.0-85134730681&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-KEY%28An+Improved+Model+for+Metal+Oxide-Based+Memristors+and+Application+in+Memory+Crossbars%29&sessionSearchId=9214578e989695337be76b32b0af6230

https://www.scopus.com/record/display.uri?eid=2-s2.0-85122979609&origin=recordpage

~

Kirilov S., Mladenov V., Integrator device with a memristor element, 7th IEEE International
Conference on Modern Circuits and Systems Technologies (MOCAST), Thessaloniki,
Greece, 07-09 May 2018, pp. 1-4, doi: 10.1109/MOCAST.2018.8376656. (Web of Science,
Scopus, Google Scholar)

https://www.scopus.com/record/display.uri?eid=2-s2.0-
85050132459&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-
KEY%28Integrator+device+with+a+memristor+element%29&sessionSearchld=b5cc30eed
7115bed1c69e89604b258ec

Mladenov V., Kirilov S., Learning of an Artificial Neuron with Resistor-Memristor
Synapses, IEEE ANNA '18; Advances in Neural Networks and Applications, St. Konstantin
and Elena Resort, Bulgaria, 15-17 September 2018, pp. 1-5. (Scopus, Google Scholar).

https://www.scopus.com/record/display.uri?eid=2-s2.0-
85068581436&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-
KEY%?28L earning+of+an+Artificial+Neuron+with+Resistor-
Memristor+Synapses%29&sessionSearchld=b5cc30eed7115bed1c69e89604b258ec

Kirilov, S. and Zaykov, I., 2020. Analysis of memristor-based differentiating circuit.
COMPEL-The international journal for computation and mathematics in electrical and
electronic engineering, 39(3), pp.683-690. (Web of Science, Scopus, Google Scholar)
https://www.scopus.com/record/display.uri?eid=2-s2.0-
85081610142&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-
KEY%28Analysis+of+memristor-
based+differentiating+circuit%29&sessionSearchld=b5cc30eed7115bed1c69e89604b258e

c&relpos=5

-
5~

Mladenov V., Kirilov S., A Nonlinear Memristor Model with Activation Thresholds and
Variable Window Functions, 15th IEEE International Workshop on Cellular Nanoscale
Networks and their Applications, VDE, 2016, pp. 1-2, ISBN:978-3-8007-4252-3 (Scopus,
Google Scholar)

https://www.scopus.com/record/display.uri?eid=2-s2.0-
85073240608&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-
KEY%28A+Nonlinear+Memristor+Model+with+Activation+Thresholds+and+Variable+
Window-+Functions%29&sessionSearchld=b5cc30eed7115bed1c69e89604b258ec

Mladenov V., Kirilov S., Synthesis and Analysis of a Memristor-Based Perceptron for
Logical Function Emulation, Przeglgd Elektrotechniczny vol. 1, 2016, pp. 24-27. (Scopus,
Google Scholar), SJR 0.19, CiteScore 1.0.

https://www.scopus.com/record/display.uri?eid=2-s2.0-
84964063314&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-

KEY %28Synthesis+and+Analysis+of+a+Memristor-
Based+Perceptron+for+Logical+Function+Emulation%29&sessionSearchld=b5cc30eed71
15bed1c69e89604b258ec



https://www.scopus.com/record/display.uri?eid=2-s2.0-85122979609&origin=recordpage
https://www.scopus.com/record/display.uri?eid=2-s2.0-85050132459&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-KEY%28Integrator+device+with+a+memristor+element%29&sessionSearchId=b5cc30eed7115bed1c69e89604b258ec
https://www.scopus.com/record/display.uri?eid=2-s2.0-85050132459&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-KEY%28Integrator+device+with+a+memristor+element%29&sessionSearchId=b5cc30eed7115bed1c69e89604b258ec
https://www.scopus.com/record/display.uri?eid=2-s2.0-85050132459&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-KEY%28Integrator+device+with+a+memristor+element%29&sessionSearchId=b5cc30eed7115bed1c69e89604b258ec
https://www.scopus.com/record/display.uri?eid=2-s2.0-85050132459&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-KEY%28Integrator+device+with+a+memristor+element%29&sessionSearchId=b5cc30eed7115bed1c69e89604b258ec
https://www.scopus.com/record/display.uri?eid=2-s2.0-85068581436&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-KEY%28Learning+of+an+Artificial+Neuron+with+Resistor-Memristor+Synapses%29&sessionSearchId=b5cc30eed7115bed1c69e89604b258ec
https://www.scopus.com/record/display.uri?eid=2-s2.0-85068581436&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-KEY%28Learning+of+an+Artificial+Neuron+with+Resistor-Memristor+Synapses%29&sessionSearchId=b5cc30eed7115bed1c69e89604b258ec
https://www.scopus.com/record/display.uri?eid=2-s2.0-85068581436&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-KEY%28Learning+of+an+Artificial+Neuron+with+Resistor-Memristor+Synapses%29&sessionSearchId=b5cc30eed7115bed1c69e89604b258ec
https://www.scopus.com/record/display.uri?eid=2-s2.0-85068581436&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-KEY%28Learning+of+an+Artificial+Neuron+with+Resistor-Memristor+Synapses%29&sessionSearchId=b5cc30eed7115bed1c69e89604b258ec
https://www.scopus.com/record/display.uri?eid=2-s2.0-85081610142&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-KEY%28Analysis+of+memristor-based+differentiating+circuit%29&sessionSearchId=b5cc30eed7115bed1c69e89604b258ec&relpos=5
https://www.scopus.com/record/display.uri?eid=2-s2.0-85081610142&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-KEY%28Analysis+of+memristor-based+differentiating+circuit%29&sessionSearchId=b5cc30eed7115bed1c69e89604b258ec&relpos=5
https://www.scopus.com/record/display.uri?eid=2-s2.0-85081610142&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-KEY%28Analysis+of+memristor-based+differentiating+circuit%29&sessionSearchId=b5cc30eed7115bed1c69e89604b258ec&relpos=5
https://www.scopus.com/record/display.uri?eid=2-s2.0-85081610142&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-KEY%28Analysis+of+memristor-based+differentiating+circuit%29&sessionSearchId=b5cc30eed7115bed1c69e89604b258ec&relpos=5
https://www.scopus.com/record/display.uri?eid=2-s2.0-85081610142&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-KEY%28Analysis+of+memristor-based+differentiating+circuit%29&sessionSearchId=b5cc30eed7115bed1c69e89604b258ec&relpos=5
https://www.scopus.com/record/display.uri?eid=2-s2.0-85073240608&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-KEY%28A+Nonlinear+Memristor+Model+with+Activation+Thresholds+and+Variable+Window+Functions%29&sessionSearchId=b5cc30eed7115bed1c69e89604b258ec
https://www.scopus.com/record/display.uri?eid=2-s2.0-85073240608&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-KEY%28A+Nonlinear+Memristor+Model+with+Activation+Thresholds+and+Variable+Window+Functions%29&sessionSearchId=b5cc30eed7115bed1c69e89604b258ec
https://www.scopus.com/record/display.uri?eid=2-s2.0-85073240608&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-KEY%28A+Nonlinear+Memristor+Model+with+Activation+Thresholds+and+Variable+Window+Functions%29&sessionSearchId=b5cc30eed7115bed1c69e89604b258ec
https://www.scopus.com/record/display.uri?eid=2-s2.0-85073240608&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-KEY%28A+Nonlinear+Memristor+Model+with+Activation+Thresholds+and+Variable+Window+Functions%29&sessionSearchId=b5cc30eed7115bed1c69e89604b258ec
https://www.scopus.com/record/display.uri?eid=2-s2.0-84964063314&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-KEY%28Synthesis+and+Analysis+of+a+Memristor-Based+Perceptron+for+Logical+Function+Emulation%29&sessionSearchId=b5cc30eed7115bed1c69e89604b258ec
https://www.scopus.com/record/display.uri?eid=2-s2.0-84964063314&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-KEY%28Synthesis+and+Analysis+of+a+Memristor-Based+Perceptron+for+Logical+Function+Emulation%29&sessionSearchId=b5cc30eed7115bed1c69e89604b258ec
https://www.scopus.com/record/display.uri?eid=2-s2.0-84964063314&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-KEY%28Synthesis+and+Analysis+of+a+Memristor-Based+Perceptron+for+Logical+Function+Emulation%29&sessionSearchId=b5cc30eed7115bed1c69e89604b258ec
https://www.scopus.com/record/display.uri?eid=2-s2.0-84964063314&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-KEY%28Synthesis+and+Analysis+of+a+Memristor-Based+Perceptron+for+Logical+Function+Emulation%29&sessionSearchId=b5cc30eed7115bed1c69e89604b258ec
https://www.scopus.com/record/display.uri?eid=2-s2.0-84964063314&origin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-KEY%28Synthesis+and+Analysis+of+a+Memristor-Based+Perceptron+for+Logical+Function+Emulation%29&sessionSearchId=b5cc30eed7115bed1c69e89604b258ec

Pesromera Ha nyGumkanun no nokasarena I'.7

7.1 Kirilov, S. M, Todorova, V. I, Nakov, O. N, Mladenov, V. M, ,,Application of a memristive
neural network for classification of covid-19 patients,* International Journal of Circuits, Systems
and Signal Processing, 2021, vol. 15, DOI: 10.46300/9106.2021.15.138, E-ISSN: 1998-4464, pp.
1282 — 1291. (Google scholar, Scopus), SJR 0.195.

Pe3ome: (Ha ObJATrapcKM €3UK)

I'mo6annara mangemus ot COVID-19 3acerna >xuBoTa Ha MIJIMOHH XOpa IO LEIHs CBAT. Beekn
JIeH HaydyaBaMe HOBHU (pakTu 3a KOpoHa-BuUpyca. B craTusTa € onucan NpuHOC KbM TE3U 3HAHUS,
CBBP3aH C U3M0JI3BAaHETO HA MEMPUCTOPHHU HEBPOHHU MPEXH M AITOPUTMH, KOUTO HU ITOMaraT Ja
aHaIM3MpaMe JaHHUTE Ha MAlMEeHTHTE M Ja ONpPEIeUM KOH IMAaIEeHTH ca C MOBHUIIEH PUCK OT
pa3BUTHE Ha TEXKH MEIUIMHCKU CbhCTOSHMS cien 3apassBaHe ¢ COVID-19. EdextuHo
paszensiHe Ha MOTEHIMAIHY NalMeHTH Ha MOATPYIH OT OOJIHH U 3/IpaBU CE M3BBPIIBA C TOMOIITA
Ha coOpTyepHU M XapAyepHH HEBPOHHU MPEKH, MAIIMHHO OOyYeHHE M TpyNHpaHe 0e3 ydHTerl.
[Ipe3 mocnenHUTEe TOAMHM MHOTO HAay4YHH pabOTH ca CBBP3aHM C HaMalsBaHE HA IUIOIITA HA
HEBPOHHMTE YMIIOBE 3a XapJyepHa peajn3alus Ha HEBPOHHU MPEXHU. 3a Ta3u I1iel € HalpaBeHa
yactuyHa 3amsiHa Ha CMOS TpaH3uCcTOpUTE B HEBPOHHUTE MpEXH ¢ MeMpucropu. Hskou ot
OCHOBHHUTE IMpPEIMMCTBA Ha MEMPHCTOpPAa Ca IO-HUCKAaTa KOHCyMallMs Ha EHEprusi, HaHo-
MalabHuTe pasmepu, A0OpUAT 3amamersBan] epexkT u jgobpara cwpBMectumocT ¢ CMOS
texHojorusATa. [lopagu Ta3m mpuuYMHA, OCHOBHATA LEJ HA Ta3W CTAaTHs € NPWIAraHeTo Ha
HEBPOHHA Mpexka, 0a3upaHa Ha MEMPHUCTOP, ChC CHHAICH 0a3UpaHy Ha TAHTAJIOB OKCHJI 32 aHAJIN3
Ha COVID-19. IlpoBeneHu ca JOMBIHUTEIHH EKCIEPUMEHTH C TpylHpaHe Ha JIaHHHU.
ExcnepumeHTHTE T1OKa3BaT, Y€ BCHIIHOCT TMAIMEHTH CBC CHENU(PUYHH CHITBTCTBALIH
3JIPaBOCIIOBHH TMPOOJIEMH W HWHIMKATOPH Ca TO-TIPEAPA3NOJIOKEHH KbM pa3BUTHE Ha TEKKO
nporrdane Ha COVID-19. ToBa u3cienBane e Mojae3Ho 3a MHXKEHEPU M YUYCHH, 3a J]a MOraT I0-
JIECHO J1a MICHTU(UIIUPAT MALMEHTH, KOUTO OMXa ce HyX/1aeJld OT MeIUIIMHCKA [TOMOIII.

7.2 Mladenov V.; Kirilov S., A Nonlinear Drift Memristor Model with a Modified Biolek Window
Function and Activation Threshold, MDPI Electronics 2017, vol. 6, issue 77.
https://doi.org/10.3390/electronics6040077, pp. 1 — 15, (Scopus, Web of Science, Google
Scholar), IF 2.412, SJR 0.360, CiteScore 2.7. (20 Toukn)

Pesrome: (Ha OBbJATapCcKH €3UK)

OcHoBHaTa ujes Ha HACTOAIIOTO HM3CJIEIBAaHE € Jla Ce MPEMJIOKU HOB MEMPHUCTOPEH MOJEN C
BHCOKO HEJIMHEHHO HOHHO OTMECTBAHE, MOIXO/IAI 32 KOMIIOThPHU CUMYJIAIIUU HA MEMPUCTOPHU
OT TUTAHOB JTUOKCH/JI C IIIUPOK UAMA30H OT MEMPUCTOPH HAMpeKeHHs. 3a Ta3H 1el € MPHII0KEeHa
KOMOHMHAIMsI OT OpUTHHAIHATA TIpo3opeuHa (GyHKIUS Ha buolek u mpeTerieHa CHHYCOHIaTHa
npo3opeuHa ¢yHkIusS Ha XaH. HoBusAT mempucropeH mojen € 0a3upaH KakTo Ha Mojesa Ha
0000menuTe rpanuunu ycinoBus (GBCM), taka u Ha Mozaena Ha buonek, HO UMa MOI0OpPEHO
CBOWCTBO - MOBHIIIEHA CTETNIEH HAa HETMHEHHOCT Ha HOHHOTO OTMECTBaHE MOPaH JOMbIHUTETHATA
MpeTerjieHa CUHycouaanHa Tmpo3opeuHa GyHkiusa. [IpennoxeHUsST Tyk MoauduUIpaH



MEMPHUCTOPEH MOJIEI € CPaBHEH ¢ MEMPHUCTOPHHUSI Moziel Ha [IukeT, KOHTO € U3MOoI3BaH TyK KaTo
pedepenten mozen. Crnen toBa mMomubuuupaHusT Monen Ha buonek e kopurupan Taka, ye
OCHOBHUTE MY 3aBUCHUMOCTU Ja ObJaT MOYTH UACHTUYHU C Te3u Ha Mozena Ha [luker. Cnen
HSKOJIKO CUMYJIAlIUU Ha MPeJIOKEHUSI HOB MOJIEI € YCTaHOBEHO, Y€ MOBECHUETO MY € IOJA00HO
Ha peanucTuuHus Monen Ha [luker, HO pyHKIMOHMpa 6e3 TPOOIIeMU ChC CXOIMMOCTTA U TIOPAAH
TOBAa € IMOAXOASAIl M 3a KOMIIOTHPHM cumynauuu. llpemnoxeHust Tyk Moaudunupan
MEMpPHCTOPEH MOJIEI € CPABHEH M C MEMPHCTOPHHS Mojie Ha Moriekep 1 ca yCTaAHOBEHH HSKOJIKO
MpeIMMCTBA Ha HOBUS MOJIET.

7.3 Mladenov, V. and Kirilov, S.M., 2024, September. “A Simple Memristor Model for Memory
Crossbars,” In 2024 12th IEEE International Scientific Conference on Computer Science
(COMSCI), Sozopol, Bulgaria (pp. 1-6). IEEE. DOI: 10.1109/COMSCI63166.2024.10778508
(Scopus, Google Scholar) (20 Toukn)

Pe3rome: (Ha ObJATrapcKM e3UK)

Mewmpucropure ca HPEeINOYUTAHM CXEMHM KOMIIOHEHTH C MHOIO JOOpHM KOMYTAllMOHHU U
3amaMeTsABally CBOMCTBA. Te ce oTIMYaBaT ¢ MaJKa KOHCyMalus Ha €HEeprus, HaHO-pPasMepu U
nobpa ceBMecTuMOCcT ¢ CMOS wuHTErpalHHUTE CXEMH C BHMCOKAa IUTBTHOCT HAa MOHTaXa.
Mewmpucropure ca NOAXOAAIIM 3a Ch3/1aBAHE HA HEBPOHHU MPEKU, MACUBU-TIAMETU U Pa3IMYHU
€JICKTPUYECKH U €JIEKTPOHHU cxeMu. [IpoekTupanero, aHanu3bT U CUMYJIAlUATE HA MEMPUCTOPHU
€JIEMEHTH U ENIEKTPOHHU CXEMH, 0a3upaHu Ha MEMPHUCTOPHU, Upe3 COPTyepHH CUMYIATOpH, ca
BaKHHU 3aja4u. Ta3zu cratus npeiara aHanu3 Ha Mmempuctopu B GNU Octave u LTSPICE upe3
HSIKOU YMCJIeHHU MeTou. PasriexxqanusaT Moauduirpad Moies Ha MEMPUCTOPH € TIOIX OIS, Thid
KaTo € C BUCOKAa CKOPOCT Ha paboTa, MHOTO I0OpH XapaKTepUCTUKH Ha MPEBKIIIOYBAHE U BKIIIOYBA
IIpar Ha aKTUBHMPAHE, KOMTO MO3BOJIABA IIPOLIECH HA YeTeHe U 3amuc. IIpoBeneHo € cpaBHEHHE ¢
HSKOJIKO JIPYTH PEAOBHO M3IOJI3BAHU CTAHAAPTHU M MOJIUGUIIMPAHU MOJIENIa HA MEMPHUCTOPU U
aHaJIM3 Ha TAXHOTO noseneHue. Ananusure ca HarpaseHu B LTSPICE u Octave, a cpaBHeHueETO
Ha TOJIyYE€HUTE Pe3yiTaTd MOTBBbpXkJIaBa ToO4YHaTa pabora Ha mozena. [Ipemnoxenara pabora
MO3Ke Aa Ob/ie MoAX0os11a KaKTo 3a 00pa30BaTeIHU, Taka U 32 HAYYHU LIEJIH.

7.4 Mladenov, V., Kirilov, S. and Zaykov, 1., “A General Model for Metal Oxide-Based
Memristors and Application in Filters,” Proceedings of 11th IEEE International Conference on
Modern Circuits and Systems Technologies - MOCAST 2022, 08-10 June 2022, Germany, Bremen,
DOI 10.1109/MOCAST54814.2022.9837766, pp. 1 — 4, (Scopus, Web of Science, Google
Scholar) (13.3 Toukn)

Pe3rome: (Ha ObJrapcKkm e3mK)

Mewmpucropute ca HOBH M OOCIIaBaIllM €JIeKTPOHHU KOMIIOHEHTH 3a mameT. Te Ouxa Moriu aa
O0bmar nmoreHnuasnieH 3amectuten Ha CMOS enemeHntuTe B HSKOW ciiydauw. brmaromapeHue Ha
TEeXHUTE HAHO-pa3MepH, HHUCKa KOHCyMallds Ha €Heprus W 3alaMmeTsBalld  CBOMCTBA,
MEMpPHUCTOPUTE OMXa MOTJIH Jia C€ Mpujarat B M3KyCTBEHH HEBPOHHU MPEXHU, MAaTPUIU-TIAMET, B
MPOrpaMUPyEeMHU aHAIOTOBH U IU(PPOBU CXEMU U JAPYTU €JIEKTPOHHHU YCTpoicTBa. B Ta3zu pabota
€ TIpeJIoKeH euH MoauduIrpaH, onpocTeH U OBP30AeHCTBAI MOJIET HA MEMPHUCTOP, Oa3upaH
Ha mpexojieH metaneH okcull. Cr3naaen e cboTBeTHUAT My LTSPICE Oubnuorteden monen u e



epeKTUBHO aHaJIM3UpaH B IMPOCTU aHajIoroBu GuiITpu, Oa3upaHU HA MEMPUCTOPH.
OYHKIIMOHUPAHETO HA MojieJa € B ChOTBETCTBHE C OCHOBHUTE CBOICTBa Ha MOJEIHTE Ha
MEMpPHUCTOPHUTE eleMeHTHU. [I0TBBp/IeHO € MPaBUIHOTO MY (PYHKIIMOHHUPAHE U MPUIIOKUMOCT B
EJIEKTPOHHH CXeMH, 0a3upaHu Ha MEMPHUCTOPH.

7.5 V. M. Mladenov, I. D. Zaykov and S. M. Kirilov, "A Nonlinear Titanium Dioxide Memristor
Model for Memory Crossbars Analysis," 2022 26th IEEE International Conference Electronics,
2022, 13 June 2022 - 15 June 2022, Palanga, Lithuania, pp. 1-6, doi:
10.1109/IEEECONF55059.2022.9810434. (Scopus, Web of Science, Google Scholar) (13.3
TOYKH)

Pesrome: (Ha ObJATapcKH €3UK)

B Ta3u pabota e mpencraBeH eauH MOTUGPHUIMPAH U CUIHO HEIMHEEH MOJE] Ha MEMPHCTOp Ha
0a3ara Ha TUTAHOB JTUOKCHJ C HEIWHEHHO WOHHO OTMECTBAaHE Ha JICTUPALIMS KOMIIOHEHT H
HETrOBOTO ()YHKIIMOHHMpAHE B MACHBHH M XUOPWAHM MaTpHUIU-TIameT. B xoMmOuHamms ¢ emHa
mudepeHnrpyemMa U HenpeKbCcHaTa CTHIIKOBA (PYHKIUS C€ pasriekaaT HETOBOTO MPHIIOKEHHUE
anamu3 B cpena Ha LTSPICE. OnucanusT MEMpPUCTOPEH MOJAET € ¢ MoJ00peHa HEeIWHEHHOCT,
BKJIIOYBA MPAaroBe Ha aKTHBHPAHE W YCIICHIHO IMPEICTaBsl TPAaHUYHUTE €PEKTH NMPH PEKUM Ha
TBBPIO MpeBKiIOUBaHe. [IpoOiieMUTEe ¢ IpaHUYHUTE CHCTOSHUS CBHIIO Ca PEIICHU J0 ToJsIMa
CTEIICH upe3 U3IO0JI3BaHe Ha eHa MoauduIrpana npo3opeuna Gpynkuus. [lonydenure pezynraru
ca CpaBHCHHU C TE3W, IMOJYYCHH Ype3 NMpHaraHe Ha KIACHYECKHUTE MEMPHUCTOPHU MOJCIU Ha
Lehtonen-Laiho, Joglekar u Biolek. IlomoOpenara npo3opeyna (GyHKIUS, H3MOJ3BaHA B
MPEUIOKEHUS MOJIEIT, IO3BOJIsIBA TIPOMSIHA Ha BpeMeBaTa MPOU3BO/IHA HA ChCTOSIHUETO B IIUPOK
JIMana3oH W MO TO3M HAaYMH NPUIOKEHUAT MEMPUCTOPEH MOJEN € B ChCTOSHHME Jla paboTH
MPAaBUIHO NPU CUTHAJIM C BHCOKA YECTOTA, 3ama3Bailiku JOOpUTE CH KOMYTAallMOHU CBOMCTBA.
[IpoBeneHo € cpaBHEHHE MEXIY H3IMOJI3BAHUTE MOJETU IO HAKOJIKO BAXHU KPHUTEPHSL.
[ToTBBpIIEHA € MpaBHIIHATA PabOTa HA MPEATIOKEHHUSI MEMPUCTOPEH MOJIEN B CJIOKHHM €JIEKTPOHHU
CXEMH.

7.6 V. M. Mladenov, I. D. Zaykov and S. M. Kirilov, "Application of a Nonlinear Drift Memristor
Model in Analogue Reconfigurable Devices," 2022 26th International Conference Electronics, 13
June 2022 - 15 June @ 2022, Palanga, Lithuania,  pp. 1-6, doi:
10.1109/IEEECONF55059.2022.9810389. (Scopus, Web of Science, Google Scholar) (13.3

TOYKH)
Pe3rome: (Ha ObJrapcKkm e3mK)

B ta3u crarus ce pasriexaa e1MH MOAU(UIMPAH, CUIIHO HEJIMHEEH MEMPHUCTOPEH MOJIel, ba3upaH
Ha TPEXOJeH METaJeH OKCHJ, M HErOBUTE NPUJIOKEHHUS B aHAJIOrOBH PEKOHPUTYpUPYEMH
ycTpoiicTBa. B koMOuHanus ¢ enHa HelMHENHHaA Mpo3opeyHa (QYHKIHS, ChAbpXKalla riajaka u
nudepeHnupyemMa curMmoniaiHa (pyHKITus, ca OmMcanu HeroBoTo noseaeHue u ananu3 B LTSPICE
cpena. AHanMM3UpaT Cce€ HSIKOJKO AaHaJlOTOBU PEKOHQUTYpUpPYEeMH CXeMH, Oa3upaHH Ha
MEMPHUCTOPH, KaTO HUHTErparop, AuepeHIupalia cxeMa 1 JIEHTOB (WIThp, KaTo ce Mpuiara
MOJUGUIMPAHUAT MEMPHUCTOPEH MOJIeN. Pasriiex1aHUAT MOZIETI € C MOBHILICHA HETMHEHHOCT, UMa
[IparoBe Ha aKTUBUpPAHE M YCHEIIHO Mpe/iCTaBsi TpaHUYHUTE eeKkTH mnpu (yHKIHOHHPAHE B



PEXUM Ha TBBPAO IMIPEBKIKOYBAHEC. HpOMHHaTa Ha XapaKTCPpUCTUKHUTC Ha Pa3rjICKAaHUTC
YCTPOﬁCTBa CC OCHOBaBa Ha IIpOMsHATa Ha IIPOBOJHMOCTTa Ha MCMpPHCTOpA. HpO6HeMI/ITe C
I'paHU4YHUTE CHCTOAHUSA CBIIO CC H30grBaT J0 rojisiMa CTCIICH, 6narozlapeHI/Ie Ha IIPUJIOKCHATa
CThIIAJIOBHUHA (bYHKI_[I/IH. HOJ'Iy‘-ICHI/ITC pe3yiaTatu C€ CpaBHABAT C TE3U, IMMOJIYYCHHU OT HAKOJIKO
ChIICCTBYBAIlKM MEMPUCTOPHU MOJ€JIa, U CC YCTaHOBABA I[06p0 ChBIIaJICHUC. HOTB'bp)KI[aBa ce
IpaBUJIHATAa pa60Ta Ha pasrjicxKaanus MCMpPUCTOPCH MOJCII B CJIOKHU CIICKTPOHHHU CXCMMU.

7.7 V. Mladenov and S. Kirilov, "An Improved Model for Metal Oxide-Based Memristors
and Application in Memory Crossbars,” 2022 18th International Conference on Synthesis,
Modeling, Analysis and Simulation Methods and Applications to Circuit Design (SMACD),
Sardinia, Italy, 12 June 2022 — 16 June 2022, pp. 1-4, doi: 10.1109/SMACD55068.2022.9816355.
(Scopus, Google Scholar) (20 Toukn)

Pe3rome: (Ha ObJATrapcKM e3UK)

bnaropapeHve Ha IIEHHHUTE CH CBOMCTBA, MEMPHUCTOPUTE CAa MPUIOKUMH B HEBPOHHH MPEXH,
MacCHBH MaMET, AaHAJIOTOBH U LU(PPOBHU IPOrPaMUPYEMHU YCTPOMCTBA U IPYTH, @ TEXHUAT TU3aiH
M3UCKBA OMPOCTEHU MEMPHUCTOPHU MOJECIU C A00pa Mpeuu3HOCT. B Ta3u cratus e mpennoxeH
MIPOCT, TOYCH, CHITHO HEJIMHECH U OBP30 (YHKIIMOHUpPAIl MEMPHCTOPHYEH MOJIENT Ha Oa3aTa Ha
MeTaJIeH OKcHj. biaronapeHue Ha M3MOI3BAHETO HA CHHYCOMJIATHA XHUIIEPOOINYHA 3aBUCUMOCT
MEXIy BpeMmeBaTa IMPOU3BOAHA Ha MPOMEHJIMBATA HA CbCTOSHUETO U HAIMPEKEHUETO,
MPEJIOKEHUAT MOJICI MMa BHUCOKA MPEIU3HOCT W MPABUIHO MPEJACTaBs HEJIUHEHHOTO WOHHO
OTMecCTBaHe Ha jierupanius komrnoneHT. Herosust ekuBanenteH LTSPICE 6ubnuoreden moaen
BKJIIOUBA TparoBe Ha akTUBUpaHe U JudepeHurpyeMa cuUrMoujaiHa (QYHKIUS, KOSATO
MPEeIOTBPATSABA €BEHTYAIHU IPOOIEMHU ChC CXOAUMOCTTa. MOAETBT € MPUIIOKEH U aHATH3UPaH B
MpocTa MEMPUCTOpHA MaTpulia-nameT. OyHKIIMOHUPAHETO HA MOJieNa € B I0OpO ChOTBETCTBHE C
OCHOBHHTE XAPAKTEPUCTUKU U CBOMCTBA HA MEMPHUCTOPUTE. Y CTAHOBEHO € HErOBOTO IPABUIIHO
(G YHKIIMOHUpAHE U IPUJIOKUMOCT B CJIOKHH €JIEKTPOHHU CXEMHU.

7.8 V. Mladenov and S. Kirilov, A Neural Synapse Based on Ta205 Memristor, 2021 17th
International Workshop on Cellular Nanoscale Networks and their Applications (CNNA), Catania,
Italy, 29 — 30 September 2021, pp. 1-4, doi: 10.1109/CNNA49188.2021.9610807. (Scopus,
Google Scholar). (20 Toukmu)

Pe3rome: (Ha ObJIrapcKH e3mMK)

OcHoBHaTa 11eJ1 Ha Ta3W CTaTUs € Jla MPEeAJIoKHU NoJo0peHa CMHANTHYHA cxema, 0a3upaHa Ha
MEMpPHUCTOPH, ChAbPKAIa JEIUTEeNl Ha TOK THI PE3UCTOP-MEMPHUCTOp U JudepeHLnaIeH
yCcWJIBaTe€l € MeTaJoKCUaHO-TonynpoBoaHukoBu (MOS) Tpansucropu. MempucropsT €
n3pabOTeH OT TaHTAJOB OKCHJ, JIETHPaH C KHCIOPOAHM BakaHmud. CHHanTHYHATAa BepUTa
ChAbpiKa CaMO €IMH MEMPUCTOP U OCUTYpsBaA IMOJIOKHUTCIIHU, HYJICBH U OTPULATCIIHU CUHAIITUYHU
terna. [IputokeHUSAT MOJEN Ha TaHTaJOBO-OKCHACH MEMpPHUCTOp € 0asupaH Ha KIACHYECCKHS
monen Ha Hewlett-Packard ¢ Hakonko momudukanuu u omnpocTtsBaHus. biaromapeHue Ha
NPUIIOKEHUTE ONTUMH3AINH, Pa3TIeKIaHUAT MOJIET Ha MEMPHUCTOP € Mo-0bp3 OT ChOTBETHHS
opuruHasieH Moziei. CHHaNTUYHUTE TETJIa Ha pasriiexk/aaHaTa MEMPUCTOPHA CXeMa, IPUIIOKEeHa B



HEBPOHHA MpEXa, Ce Peryjupar 4ype3 HalpeKUTETHH UMITYJICH U padoTara M € aHaIM3MpaHa B
LTSPICE cpena.

7.9 Kirilov S., Mladenov V., Integrator device with a memristor element, 7th IEEE International
Conference on Modern Circuits and Systems Technologies (MOCAST), Thessaloniki, Greece, 07-
09 May 2018, pp. 1-4, doi: 10.1109/MOCAST.2018.8376656. (Web of Science, Scopus, Google
Scholar) (20 Toukn)

Pesrome: (Ha ObJATrapcKH €3UK)

WHTerpaTopHuTe CXEMHM Ca BaXKHU MOJYJIM B I0-CIOKHU PaJUOEIEKTPOHHU YCTpPOMCTBA.
HHTepechT KbM NMPOEKTUPAHETO HAa TEXHUTE HOBU CXEMHHM DPEAIU3allid € CBbp3aH IJIAaBHO C
OCHOBHUTE UM HpuiokeHud. LlenTa Ha ToBa u3cienBaHe € J1a MPEAJIOKU LSJIOCTEH aHalIU3 Ha
IIpeJIoKeHa MHTErpaTopHa cxema, Oa3upaHa Ha MEMPUCTOPU, C ONEPALMOHEH YCHJIBATElNl.
Pasrnexxnanara cxema e 6asupaHa Ha KilacudyeckaTa pe3uCTOPHO-KOHJIEH3aTOpHA UHTErpaTopHa
CXeMa, 3aeHO C OllepallMOHEH ycuiBarel. B mpeanoskeHara cxema pe3ucTOpbT € 3aMEHEH C
MEMPHUCTOpP. 3a CUMYJIALUUTE € NPUIOKEH MOAU(DUIIMPAH HEIWHESH MEMPHCTOPEH MOJIE,
MIPEJIOKEH MO-PAaHO OT aBTOPUTE B JPYro M3CiEJBaHE. 3a CUMYJAlMUTE ca W3MOJ3BaHU U
HSIKOJIKO OCHOBHM MeMmpucropu Mmojena. Hanpasena e onenka Ha pesyararute. [Ipenumcrsa Ha
MpeaJioKeHaTa MEMPHUCTOPHA HMHTErPAaTOpPHA CXeMa ca IO0-KpaTKaTra MPOIBLKUTEIHOCT Ha
MPEXOJHUs MpPOLEC M IO-BUCOKATAa aMIUIMTYJa HAa M3XOJHHMS CUTHAJ, IO OTHOLIEHUWE Ha
KJIaCH4€ecKaTa CXema.

7.10 Mladenov V., Kirilov S., Learning of an Artificial Neuron with Resistor-Memristor
Synapses, IEEE ANNA '18; Advances in Neural Networks and Applications, St. Konstantin and
Elena Resort, Bulgaria, 15-17 September 2018, pp. 1-5. (Scopus, Google Scholar). (20 Touku)

Pesrome: (Ha OBbJATapCcKH €3UK)

N3KkycTBEHNTE HEBPOHU ca BaXHM MOJYJIH B E€JIEKTPOHHMUTE ycTpoilicTBa M cucremu. llopann
IIMPOKOTO UM TNPHIIOKEHHE, € OT I'OJIsIM MHTEpeC Jla ce U3CJeBaT TEXHUTE HOBU U €(EKTUBHU
CXeMHH peann3anuu. llenta Ha ToBa M3cienBaHe € Ja CE€ NPEMIOKH ISUIOCTEH aHajiu3 Ha
MouUIMpaH HEBPOH, 0a3upaH Ha MEMPHCTOP, C MOCTOBH MEMPHUCTOP-PE3UCTOPHU CHUHAIICH.
AHanM3UpaHOTO B Ta3U CTaTHsI yCTPOMUCTBO € Oa3MpaHO Ha KOHBEHIIMOHAJIEH HEBPOH 3a IIOTUCKaHE
Ha [IyMa U pe3UCTOp-MEMPHUCTOpHM cuHarcu. [IpunoxkeHara cuHanTU4Ha cxema, O0a3upaHa Ha
MEMpPHUCTOPH, € CIOCOOHA J1a peann3upa IMOJIOKUTETHHU, HYJIE€BU U OTPULIATEIIHU CHHANTUYHU
Teryia. 3a KOMMIIOTHPHUTE CHUMYJIAllMU € MPWIOKEH MOAU(UIMpAH MEMPHUCTOPEH MOJAEN C
HEJIMHEMHO HOHHO OTMECTBaHE, MPEJIOKEH IO-PaHO OT aBTOPUTE B Jpyra HM3cjenoBaTesicKa
cTaTus. 3a HACTOSIIOTO W3CIEIBaHE Ca TNPUIOKEHM U HAKOJIKO OCHOBHM CTaHJIAPTHU
MEMpPHUCTOpHHU Mojena. HampaBeHo € cpaBHEHHE MEXIy pe3yiTaTUTe U € YCTaHOBEHO 00po
ChBHajJeHne Mexay TAX. [lpemumcTBaTa Ha HpeIokKeHaTa CHHANTUYHA CXEMa Ca HIMPOKHUAT
IUarna3oH Ha TMPOMsSHA Ha CHHANTUYHMUTE Terja, JECHUSIT UM Ipollec Ha HacTpoWKa dupes
HalpeKUTEIHU HMMITYJICH M M3II0JI3BAaHETO caMO Ha JBa MEMpPHUCTOpa M JBa HaHOMallaOHU
pe3ucTopa 3a €IMH CHHAIICHC.
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7.11 Kirilov, S. and Zaykov, I., 2020. Analysis of memristor-based differentiating circuit.
COMPEL-The international journal for computation and mathematics in electrical and electronic
engineering, 39(3), pp.683-690. (Web of Science, Scopus, Google Scholar) (20 Touku)

Pe3iome: (Ha ObJATrapcKM €3UK)

Ilen — LlenTa Ha Ta3u craTus € Ja MPEAJIOKH MOAPOOCH aHAIU3 Ha audepeHIpalia Bepura,
0a3upaHa Ha MEMPHUCTOPH, ¢ OydepeH ycunBaTel, KOHACH3aTOp U MEMPHUCTOP.

[IpoekTupane/MeTOOIOTHS/TIOAX0IU — AHATU3MpaHaTa cxema e O6a3upana Ha nudepeHIupana
BEpUTa ¢ pe3UCTOP U KOHJIEH3aTOp, 3aeHO ¢ OydepeH omnepauoHeH yeunBare. B npemioxenara
CXeMa PE3UCTOPHT € 3aMEHEH C MEMPHUCTOPEH CIIEMEHT.

PeSy'JITaTI/I — Pasrnexxpganata cxemMa WM HEHMHUAT KJIACHMYECKHM aHaJIOr ca n3CiacaBaHu, KaTo CC
H3I10JI3Ba MPaBObI'bJIHA HMITYJICHA IIOCICAOBATCIIHOCT KaTO BXOACH CHUTHAJI. HanpaBeHo €
CpaBHCHHUC MCIKAY INOJTYUYCHUTC PC3YJITATH. HpeI[I/IMCTBO Ha IPCaAJIOKCHATa MCMPUCTOPHA CXCMa
€ IIO-KpaTkKaTta HNPOAbJIKHUTCIHOCT, T.C. no-z[06paTa JIOKAJIM3anusa Ha HU3XOAHUTEC HUMITYJICH, I10
OTHOIICHHEC HAa MMPAaBOBI'BJIHUTEC BXOJJHU UMITYJICH.

OpurnHaaHOCT/CTOMHOCT — M epeHnnpanmTe CXeMH ca BaXKHI MOJIYJIH B PaHOCIEKTPOHUKATA.
[lopagu mMPOKOTO MM H3MOJI3BaHE, OT MO-TOJIIM MHTEPEC € Ja C€ aHAIM3HUpAT TEXHUTE HOBU
MOTEHLMAJIHU CXEMAaTUYHU pealn3alui. 3a KOMIIOTbPHUTE CHUMYJALMU € H3I0JI3BaH
MPEIBAPUTEIHO TPEUIOKEH MOAM(PHUIMPAH HEIMHECH MEMPHUCTOpeH Mojein. [lpwmarar ce u
HSIKOJIKO OT Half-100pHUTe U IIUPOKO U3IOJI3BAHU CTAaHAAPTHU MEMPUCTOPHU MOJIEIIH.

7.12 Mladenov V., Kirilov S., A Nonlinear Memristor Model with Activation Thresholds and
Variable Window Functions, 15th IEEE International Workshop on Cellular Nanoscale Networks
and their Applications, VDE, 2016, pp. 1-2, ISBN:978-3-8007-4252-3 (Scopus, Google Scholar)
(20 Toukm)

Pesrome: (Ha OBJATapCcKH €3UK)

OcHoBHaTa uzest Ha HacCTOAILIOTO M3CIIEJBAaHE € Jla C€ NMPEMJIOKH HOB MEMPUCTOPEH MOJEI C
HEJIMHEWHO HOHHO OTMECTBAHE, MOAXOAI] KAKTO 32 €JIEKTPUUECKHU 10JIETA C HUCHK MHTEH3UTET,
Taka M 3a IoJieTa ¢ BUCOK MHTeH3uTeT. HoBusAT Monen e 6a3upaH Ha 00OOIIEHUS MOJeNn Ha
MeMpHCTOpH ¢ TpaHuunn ycnoBus (GBCM) u Mozena Ha Mornekep n MMa HAKONKO OT TEXHUTE
npenmyniectBa. Toil e crnocoOeH aBTOMAaTHYHO Ja MPEBKIIOYBA MEXAY HIKOJIKO MPO30PEUHH
dynkuuu Ha Mormekep ¢ pasNMuUHM CTENEHHM MOKA3aTeNM B Mpoleca CH Ha paboTa, B
CBHOTBETCTBUE C MHTEH3UTETA HA €JIEKTPUYECKOTO MOJIE.

7.13 Mladenov V., Kirilov S., Synthesis and Analysis of a Memristor-Based Perceptron for
Logical Function Emulation, Przeglgd Elektrotechniczny vol. 1, 2016, pp. 24-27. (Scopus, Google
Scholar), SJR 0.19, CiteScore 1.0. (20 Toukn)

Pe3rome: (Ha ObJIrapcKm e3mMK)

IlenTa Ha TOBa W3cieABaHE € Jla CE€ MPEIJIOKU HOBO CHHANTHYHO YCTPOMCTBO, 0a3MpaHO Ha
MEMpPHCTOPH, 32 U3MOJI3BAHE B MEPIENTPOHU. AHATM3UpaHa € CHHANTHYHA Bepura, oOpa3yBaHa
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OT ABa MEMPHUCTOPA, 1 € IIOJTYy4YCHA JIMHEHA 3aBUCHUMOCT MECXKAY BPEMETO U CUHAIITUYHOTO TETJIO
3a IPaBOBI'bJIHKU BXOJHU HMITYJICH. 3a peryjiupan€ Ha CHHAIITUYHOTO TEIJIO CC€ H3IOJ3BaT
HUMIIYJICH C rojiiMa INpOABILKUTCIHOCT U BUCOKA aMIJIMTY/A. PaGoTHuTte BXOJHHN CHUTHAJIM Ca C
KpaTKa IMPOABJIKUTCIIHOCT U HUCKa aMIUIMTYy/Ja, 3a J1a CC n30erue IMpoMsHa Ha CbCTOAHHCTO Ha
MEMpPHUCTOpA. VcmemnHa pa60Ta Ha HOBUs IMHECH CHHAIIC, 6a3npaH Ha MEMPHUCTOPH CC YCTAaHOBsBA
(&) (S Mama6ﬂpaHe Ha CHHAIITU4YHOTO TCTJIO.

IV. CIIUCBK HA TYBJIUKAIUU u PESIOMETA - [Toka3arten I'S:

Cruchbk Ha HAYyYHUTE IyOJTUKAIMK B HepeeprupaHu CIIUCAHUS C HAYYHO PELeH3UPaHe UK
B CbBPEMEHHU OBJITAPCKU HAYYHH U3JAaHUS C HAYYHO perieH3upane ot Haumonanuus pedepeHTex
CIIUCBK

Cnucvk na nyonukayuu no nokasamen I.8

Ne HAayyYyHu nyoauKayuu 6 Hepeghepupanu CRUCAHUS ¢ HAYYHO peyeH3upane uiu
PeO0aKmupaHu KOJeKmueHu mpyooge

Kirilov, S.M. and Zaykov, 1.D., “A Metal Oxide Memristor-Based Oscillators and
Filters,” PROC. THE TECHNICAL UNIVERSITY OF SOFIA, ISSN: 2738-8549,
https://doi.org/10.47978/TUS.2022.72.02.006, VOL. 72, NO. 2, YEAR 2022, pp. 32 - 37
(Google Scholar)

https://e-university.tu-sofia.bg/e-
conf/files/169/paper 10.47978@TUS.2022.72.02.006.pdf

Kirilov, S. and Zaykov, 1., 2021. ,,A Neural Network with HfO2 Memristors,“. In Proc.
Tech. Univ. of Sofia (Vol. 71, No. 1). , ISSN: 1311-0829,
I 8.2 | https://doi.org/10.47978/TUS.2021.71.01.006, pp. 30-33 (Google Scholar)

https://e-university.tu-sofia.bg/e-
conf/files/169/paper 10.47978@TUS.2021.71.01.006.pdf

I'8.1

Pe3iomera na ny6ankanuu no nokasarena I'.8

8.1. Kirilov, S.M. and Zaykov, 1.D., “A Metal Oxide Memristor-Based Oscillators and Filters,”
PROC. THE TECHNICAL UNIVERSITY OF SOFIA, ISSN: 2738-8549,
https://doi.org/10.47978/TUS.2022.72.02.006, VOL. 72, NO. 2, YEAR 2022, pp. 32 - 37 (Google
Scholar)

Pe3rome: (Ha ObJIrapcKkm e3mK)

MewMpucropuTte ca HOBH U HaHO-Pa3MEPHU E€JIEKTPOHHM IACHBHU €JIEMEHTH ChC 3allaMeTsBallN
CBOMCTBA, MOTEHIHUAIHO MPWIOKUMHU B Pa3IU4YHU €JIEKTPOHHHU CXEMH, KATO HEBPOHHHU MPEKH,
CXEMHU-TIaMET, aHAJIOTOBU U IIU(PPOBU YCTPONCTBA, YNHTO JTU3alH U aHAIN3 U3UCKBAT MIPELU3HU U
B CHUIOTO BpeMe MPOCTH MojJenu. B Ta3u craTus e npeangoxkeH eauH MoIubuIUpaH U MoJo0peH


https://e-university.tu-sofia.bg/e-conf/files/169/paper_10.47978@TUS.2022.72.02.006.pdf
https://e-university.tu-sofia.bg/e-conf/files/169/paper_10.47978@TUS.2022.72.02.006.pdf
https://e-university.tu-sofia.bg/e-conf/files/169/paper_10.47978@TUS.2021.71.01.006.pdf
https://e-university.tu-sofia.bg/e-conf/files/169/paper_10.47978@TUS.2021.71.01.006.pdf
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MOJIe]l Ha METaI-00KCHIHU MEMPHUCTOPH, KOWTO J1a CE€ U3MOJ3Ba 3a MPEABAPUTEIIHO MPOCKTUPAHE
Ha TeHepaTtopu, GUIATPU U IPYTH eIEKTPOHHU CXeMHU, Oa3upaHu Ha MEMPHUCTOPH, Ype3 MOIXOISII
coryep. [IpeanoxxeHusT Moaen MMa BUCOKAa TOYHOCT, ONPOCTEHH MaTeMaTH4YeCKH H3pa3u U
BKJIIOYBA W TparoBe Ha aktuBupane. CporBercTBammsaT My LTSPICE OGuGnmoreuen moxen e
TreHepUpaH U MPUIOKEH 3a aHaJIM3 Ha FeHepaTOpU, HUCKOYECTOTHH U BUCOKOYECTOTHHU (PUITPH.
[IpennoxxeHUsAT MOJIeN MPaBUIIHO U3pa3sBa HEIMHEWHOTO WOHHO OTMECTBaHE. AHAJM3UpPAHU ca
OCHOBHHUTE 3aBUCHUMOCTH TOK-HAMPEKEHHUE U CHCTOSHUE-TIOTOK, KAaKTO 3a PEKUMH Ha MEKO
MPEBKIIIOYBAHE, Taka M 3a PEKUMHM Ha TBBPAO NpeBKItouBaHe. lIpoBeneHure aHaiu3um u
CUMYJAIlMK TIOTBHPXKIABAT MpaBHIIHATA MYy pabdoTa B EINEKTPOHHU CXEMH, IMPEICTABIISBAIIN
OCHOBHUTE XapaKTEPHO 0COOEHOCTH U XapaKTEPUCTUKH Ha MEMPUCTOPHUTE €IIEMEHTH.

8.2. Kirilov, S. and Zaykov, 1., 2021. ,,A Neural Network with HfO2 Memristors,*. In Proc. Tech.
Univ. of Sofia (Vol. 71, No. 1)., ISSN: 1311-0829, https://doi.org/10.47978/TUS.2021.71.01.006,
pp. 30-33 (Google Scholar)

Pe3ome: (Ha OBJATapCcKHu €3UK)

IIpe3 nocnenuuTe 1BajsieCeTMHA FOJUHHU, HEBPOHHUTE MPEKHU ca 00EKT HAa MHTEH3UBHU aHAIM3H.
EnHa OT OCHOBHHUTE U/I€W HA YUEHHUTE € YACTUYHO J]a 3aMeHAT Hkou oT TexHute CMOS-6a3upanu
€JIEMEHTH C MEMpHUCTOpU. MeMmpucTopure ca MpeINoYUTaHd 3a MPUWIOKEHUE Iopaau
3anamersBals e(eKT, HUCKaTa KOHCyMallusl Ha €Heprus M HaHo-pa3mepute. Llenta Ha Tas3u
CTaTusl € Jja NPEeAJIOKU aHallu3 Ha HEBPOHHA MpeXa C MpaBoO IpelaBaHE Ha CUTHAIUTE ChC
cuHaricu, Oasupann Ha xaduomBo-muokcunuau (HfO2) mempucropu, 3a emynanms Ha XOR
noruuecka (yHKImsA. PasriexxmaHata HEBpOHHA Mpeka M3IIOJ3BA CHHANTHYHU YCTPOMCTBA C
MEMPHCTOP, pe3UcTop U AudepeHraneH ycuisaTen. [IpeuioskeHarta CHHaNTHYHA CXeMa MOXKe J1a
OCUTYpH TIOJIO)KUTEIHHU, HYJICBH U OTPUIATEITHA CHHANTHYHY Terja. 3a aHaJM3a Ha HEeBPOHHATa
Mperka ca M3IMOJI3BaHU HAKOJIKO Kiacudyecku M moauduuupanu mozaena Ha HfO2 mempucropu.
Mpexata e ycnemso tectBaHa B cpefa Ha LTSPICE. [losiBata Ha mpobieMu ¢bC CXOIUMOCTTA €
HaMaJieHa 4Ype3 3aMsiHa Ha CTaHJapTHATa CThIATOBHIHA (DYHKIIHS B MOACTUTE C HEHHUS TTIaIbK 1
nudepeHnrpyeM aHaior. JlokazaHa € crnocoOHOCTTa Ha MOAU(UIIMPAHUTE MOJIENH 3a paboTa B
CJIO’KHU €JIEKTPOHHU CXEMHU.
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Summary of the scientific publications
Assist. Prof. Dr. Eng. Stoyan Mihaylov Kirilov
for participation in a competition for the academic position of "Associate Professor",

in the field of higher education: 5. Technical Sciences, professional field: 5.2. Electrical
Engineering, Electronics and Automation, specialty: "Theoretical Electrical Engineering”,

published in State Newspaper Number 28 / 01-04-2025

I. GENERAL CHARACTERISTICS OF SCIENTIFIC WORKS

Assist. Prof. Dr. Eng. Stoyan Kirilov, submits for participation in the competition 1 monographic
work (Indicator B3) and 15 publications (Indicators G7 and G8). 13 publications are referenced
and indexed in Scopus and/or Web of Science, of which 3 are with SJR. The remaining 2 are
publications in non-refereed journals with scientific review or in contemporary Bulgarian scientific
publications with scientific review from the National Reference List. Between the submitted
publications, 1 is in Bulgarian and 15 are in English.

Il. INDICATOR B3: SUMMARY OF MONOGRAPHIC WORK

Kirilov, S. “Modeling and simulations of memristors and memristor circuits in electronic schemes
and neural networks” (in Bulgarian), Sofia, Technical University Publishing House, 2025, ISBN
978-619-167-580-7.

The monograph is dedicated to a relatively new electronic element — the memristor. It has
very small dimensions in the nanometer range, has storage and switching properties and good
compatibility with CMOS technologies. It has applications in various electronic circuits and neural
networks. The monograph presents a study of some of the most commonly used memristor models
and circuits. Analytical solutions of some of the corresponding differential equations are proposed,
as well as numerical solutions using differential equations, implemented in GNU Octave and
LTSPICE are conducted. A library of memristor models has been created on GitHub. The
monograph contains four chapters.

Chapter 1 presents an introduction to the software products GNU Octave, LTSPICE,
which are mainly used for the study and simulations of memristors. Their physical description,
structure, principles of operation, storage and switching properties and behavior in an
electromagnetic field are presented.

Chapter 2 describes the modeling of memristors in GNU Octave and the study of some
commonly used models. Some of the most commonly used standard memristor models are
reviewed, as well as some modified models with improved speed and applicability in complex
electronic circuits are investigated. The main characteristics in sinusoidal and pulse modes are
studied.
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In Chapter 3, some commonly used memristor circuits with applications in electronic

circuits and neural networks are studied. Mainly, series and parallel circuit with two memristors,
a generator with logic gates and memristors, logic elements and a neural network based on
memristors are analyzed. The main operating modes of memristors in these devices are reviewed
- soft and hard switching regimes.

In Chapter 4, a comparison of memristor models is made in terms of their accuracy, speed,

complexity, nonlinearity, memory and switching properties. Their main advantages and
disadvantages are expressed. Their applicability in electronic circuits and neural networks is
described.

1. LIST OF PUBLICATIONS and ABSTRACTS - Indicator D7:

List of scientific publications that are referenced and indexed in world-renowned scientific

information databases

List of publications by indicator G.7

scientific publications in journals, referenced and indexed in world-renowned databases
of scientific information

Kirilov, S. M, Todorova, V. I, Nakov, O. N, Mladenov, V. M, ,,Application of a memristive
neural network for classification of covid-19 patients,” International Journal of Circuits,
Systems and Signal Processing, 2021, vol. 15, DOI: 10.46300/9106.2021.15.138, E-ISSN:

; 1998-4464, pp. 1282 — 1291. (Google scholar, Scopus), SIR 0.195.

1' https://www.scopus.com/record/display.uri?eid=2-s2.0-

85115339601 &origin=resultslist&sort=plf-f&src=s&sot=h&sdt=b&s=TITLE-ABS-
KEY%28Application+of+a+memristive+neural+network+for+classification+of+covid-
19+patients%29

Mladenov V.; Kirilov S., A Nonlinear Drift Memristor Model with a Modified Biolek
Window Function and Activation Threshold, MDPI Electronics 2017, vol. 6, issue 77.
https://doi.org/10.3390/electronics6040077, pp. 1 — 15, (Scopus, Web of Science, Google

I | Scholar), IF 2.412, SJR 0.360, CiteScore 2.7.

7. | https://www.scopus.com/record/display.uri?eid=2-s2.0-

2 |85032031168&o0rigin=resultslist&sort=plf-f&src=s&sot=b&sdt=b&s=TITLE-ABS-
KEY%28A+Nonlinear+Drift+Memristor+Model+with+a+Modified+Biolek+Window+Fun
ction+and+Activation+Threshold%29&sessionSearchld=9214578e989695337be76b32b0af
6230&relpos=2

r Mladenov, V. and Kirilov, S.M., 2024, September. “A Simple Memristor Model for
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Summaries of publications by indicator G.7

7.1 Kirilov, S. M, Todorova, V. I, Nakov, O. N, Mladenov, V. M, ,,Application of a memristive
neural network for classification of covid-19 patients,* International Journal of Circuits, Systems
and Signal Processing, 2021, vol. 15, DOI: 10.46300/9106.2021.15.138, E-ISSN: 1998-4464, pp.
1282 — 1291. (Google scholar, Scopus), SJR 0.195.

Summary

The global pandemic of COVID-19 has affected the lives of millions around the globe. We
learn new facts about this corona virus every day. A contribution to this knowledge is described in
the paper and it is related to employment of memristor neural networks and algorithms that help
us analyze patients’ data and determine what patients are at increased risk for developing severe
medical conditions once infected with the COVID-19. An efficient separation of potential patients
in ill and healthy sub-groups is conducted using software and hardware neural networks, machine
learning and unsupervised clustering. In the recent years, many works are related to reducing of
neural chips area for the hardware realization of neural networks. For this purpose, a partial
replacement of CMOS transistors in neural networks by memristors is made. Some of the main
memristor advantages are its lower power consumption, nano-scale sizes, sound memory effect
and a good compatibility to CMOS technology. In this reason, the main purpose of this paper is
application of a memristor-based neural network with tantalum oxide memristor synapses for
COVID-19 analysis. Additional experiments with data clustering are conducted. Experiments
show that in fact patients with specific underlying health conditions and indicators are more
predisposed to develop severe COVID-19 illness. This research is helpful for engineers and
scientists to easier identifying patients that would need medical help.

7.2 Mladenov V.; Kirilov S., A Nonlinear Drift Memristor Model with a Modified Biolek Window
Function and Activation Threshold, MDPI Electronics 2017, vol. 6, issue 77.
https://doi.org/10.3390/electronics6040077, pp. 1 — 15, (Scopus, Web of Science, Google
Scholar), IF 2.412, SJR 0.360, CiteScore 2.7.

Summary

The main idea of the present research is to propose a new memristor model with a highly
nonlinear ionic drift suitable for computer simulations of titanium dioxide memristors for a large
region of memristor voltages. For this purpose, a combination of the original Biolek window
function and a weighted sinusoidal window function is applied. The new memristor model is based
both on the Generalized Boundary Condition Memristor (GBCM) Model and on the Biolek model,
but it has an improved property—an increased extent of nonlinearity of the ionic drift due to the
additional weighted sinusoidal window function. The modified memristor model proposed here is
compared with the Pickett memristor model, which is used here as a reference model. After that,
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the modified Biolek model is adjusted so that its basic relationships are made almost identical with
these of the Pickett model. After several simulations of our new model, it is established that its
behavior is similar to the realistic Pickett model but it operates without convergence problems and
due to this, it is also appropriate for computer simulations. The modified memristor model
proposed here is also compared with the Joglekar memristor model and several advantages of the
new model are established.

7.3 Mladenov, V. and Kirilov, S.M., 2024, September. “A Simple Memristor Model for Memory
Crossbars,” In 2024 12th IEEE International Scientific Conference on Computer Science
(COMSCI), Sozopol, Bulgaria (pp. 1-6). IEEE. DOI: 10.1109/COMSCI63166.2024.10778508
(Scopus, Google Scholar)

Summary

Memristors are favorable circuit components with very good commutating and memory
properties. They are with small power usage, nano-sizes, and good compatibility to CMOS high-
density integrated circuits. Memristors are relevant for creating neural nets, memory arrays, and
various electric schemes. The design, analysis and simulations of memristor elements and
electronic schemes, based on memristors by software simulators are significant tasks. This paper
offers analysis of memristor arrays in GNU Octave and LTSPICE by some numerical methods.
The considered modified memristor model is an appropriate one, because it is with a high-rate
operation, very good switching features and includes activation threshold, which permits reading
and writing processes. A comparison with several other regularly used standard and modified
memristor models and analysis of their behavior are conducted. Analyses are made in LTSPICE
and Octave, and comparison of obtained results approves model’s accurate operation. The
suggested work could be suitable for both educational and scientific utilizations.

7.4 Mladenov, V., Kirilov, S. and Zaykov, 1., “A General Model for Metal Oxide-Based
Memristors and Application in Filters,” Proceedings of 11th IEEE International Conference on
Modern Circuits and Systems Technologies - MOCAST 2022, 08-10 June 2022, Germany, Bremen,
DOI 10.1109/MOCAST54814.2022.9837766, pp. 1 — 4, (Scopus, Web of Science, Google
Scholar)

Summary

Memristors are novel and hopeful electronic memory components. They might be potential
substitution of the CMOS elements. Owing to their nano dimensions, low power consumption and
memorizing properties, the memristors could be applied in artificial neural networks, memory
matrices, programmable analog and digital schemes and other electronic circuits. In this work, a
modified and simple, fast operating transition metal oxide-based memristor model is proposed. Its
respective LTSPICE library model is created and effectively analyzed in simple memristor-based
analog filters. The model’s operation is in agreement with the main patterns of the memristive
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elements. Its correct functioning and applicability in memristor-based electronic circuits is
confirmed.

7.5 V. M. Mladenov, I. D. Zaykov and S. M. Kirilov, "A Nonlinear Titanium Dioxide
Memristor Model for Memory Crossbars Analysis,” 2022 26th IEEE International Conference
Electronics, 2022, 13 June 2022 - 15 June 2022, Palanga, Lithuania, pp. 1-6, doi:
10.1109/IEEECONF55059.2022.9810434. (Scopus, Web of Science, Google Scholar)

Summary

In this work, a modified and highly nonlinear ionic drift titanium dioxide memristor model
and its operation in passive and hybrid memory crossbars are presented. In a combination with a
differentiable and continuous step-like function, its application and analysis in LTSPICE are
considered. The described memristive model is with an enhanced nonlinearity, it includes
activation thresholds and successfully represents the boundary effects for hard-switching mode.
The terminal state issues are also resolved by the used modified window function. The obtained
results are compared with those, derived by applying the classical Lehtonen-Laiho, Joglekar and
Biolek memristor models. The improved window function, used in the suggested model, allows
altering the time derivative of the state in a broad range and thus the applied memristor model is
able to properly operate at higher-frequency signals, retaining its good switching properties. A
comparison between the used models according to several significant criteria is conducted. The
correct operation of the proposed model in complex electronic schemes is confirmed.

7.6 V. M. Mladenov, I. D. Zaykov and S. M. Kirilov, "Application of a Nonlinear Drift Memristor
Model in Analogue Reconfigurable Devices," 2022 26th International Conference Electronics, 13
June 2022 - 15 June 2022, Palanga, Lithuania,  pp. 1-6, doi:
10.1109/IEEECONF55059.2022.9810389. (Scopus, Web of Science, Google Scholar)

Summary

In this paper, a highly nonlinear drift transition metal oxide-based memristor model and its
applications in analogue reconfigurable devices are considered. In a combination with a nonlinear
window function, containing a smooth and differentiable step-like function, its incorporation and
analysis in LTSPICE environment are described. Several memristor-based analogue
reconfigurable circuits, as an integrator, a differentiating circuit, and a band-pass filter are
analysed, applying the modified memristor model. The considered model is with an increased
nonlinearity, has activation thresholds and successfully represents the boundary effects for hard-
switching operation. The alteration of the characteristics of the considered devices is founded on
the change of memductance. The terminal state problems are also avoided, due to the applied step-
like function. The derived results are compared with those, obtained from several existing
memristor models and a good proximity is established. The proper operation of the considered
memristor model in complex electronic circuits is confirmed.



20

7.7 V. Mladenov and S. Kirilov, "An Improved Model for Metal Oxide-Based Memristors and
Application in Memory Crossbars," 2022 18th International Conference on Synthesis, Modeling,
Analysis and Simulation Methods and Applications to Circuit Design (SMACD), Sardinia, Italy,
12 June 2022 — 16 June 2022, pp. 1-4, doi: 10.1109/SMACD55068.2022.9816355. (Scopus,
Google Scholar)

Summary

Owing to their valuable properties, memristors are applicable in neural networks, memory
crossbars, analog and digital programmable devices and others, and their design require simplified
memristor models with a good precision. In this paper, a simple, accurate, highly nonlinear and
fast operating metal oxide-based memristor model is proposed. Due to the use of a sine hyperbolic
dependence between the time derivative of the state variable and voltage, the suggested model has
a high precision and correctly represents the nonlinear dopant drift. Its equivalent LTSPICE library
model includes activation thresholds and a differentiable sigmoid function, which prevents
convergence problems. The model is applied and analyzed in a simple memory matrix. The
model’s operation is in a good agreement with the main fingerprints of the memristors. Its correct
functioning and applicability in complex electronic schemes are established.

7.8 V. Mladenov and S. Kirilov, A Neural Synapse Based on Ta205 Memristor, 2021 17th
International Workshop on Cellular Nanoscale Networks and their Applications (CNNA), Catania,
Italy, 29 — 30 September 2021, pp. 1-4, doi: 10.1109/CNNA49188.2021.9610807. (Scopus,
Google Scholar).

Summary

The main purpose of this paper is to propose an improved memristor-based synaptic
scheme, containing a resistor-memristor current divider and a differential amplifier with Metal
Oxide Semiconductor (MOS) transistors. The memristor is made of tantalum oxide, doped by
oxygen vacancies. The synaptic circuit contains only one memristor and produces positive, zero
and negative weights. The applied tantalum oxide memristor model is based on the classical
Hewlett-Packard model with several modifications and simplifications.Owing to the applied
optimizations, the considered memristor model is faster than the corresponding original model.
The synaptic weights of the considered memristor scheme, applied in a neural network are adjusted
by voltage pulses and its operation is analyzed in LTSPICE environment.

7.9 Kirilov S., Mladenov V., Integrator device with a memristor element, 7th IEEE International
Conference on Modern Circuits and Systems Technologies (MOCAST), Thessaloniki, Greece, 07-
09 May 2018, pp. 1-4, doi: 10.1109/MOCAST.2018.8376656. (Web of Science, Scopus, Google
Scholar)
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Summary

Integrator circuits are significant units in complex radio-electronic devices. The interest in
designing of their new schematic realizations is mainly related to their general applications. The
aim of this research is to propose a comprehensive analysis of an offered memristor-based
integrator circuit with operational amplifier. The circuit under analysis is based on the classical
resistor-capacitor integrator scheme together with an operational amplifier. In the suggested
circuit, the resistor is replaced with a memristor. For the simulations a previously proposed by the
authors in another research modified nonlinear drift memristor model is applied. Several main
memristor models are used for the simulations as well. An assessment of the results is completed.
Advantages of the proposed memristive integrator circuit is the shortened duration of the transient
and the higher amplitude of the output signal.

7.10 Mladenov V., Kirilov S., Learning of an Artificial Neuron with Resistor-Memristor
Synapses, IEEE ANNA '18; Advances in Neural Networks and Applications, St. Konstantin and
Elena Resort, Bulgaria, 15-17 September 2018, pp. 1-5. (Scopus, Google Scholar).

Summary

The artificial neurons are important modules in the electronic devices and systems. Due to
their widespread application, it is of high interest their new and efficient schematic realizations to
be investigated. The purpose of this research is to suggest a comprehensive analysis of a modified
memristor-based neuron with bridge memristor-resistor synapses. The analyzed in this paper
device is based on a conventional neuron for noise suppression and resistor-memristor synapses.
The applied memristor-based synaptic circuit is able to realize positive, zero and negative synaptic
weights. For the computer simulations, a previously proposed by the authors in another research
paper modified nonlinear drift memris-tor model is applied. Several main memristor models are
also applied for the present investigation. A comparison be-tween the results is made and a good
matching between them is established. Advantages of the proposed synaptic circuit are the wide
range of altering the synaptic weights, their simple tuning process by voltage pulses and the use of
only two memristors and two nano-scale resistors.

7.11 Kirilov, S. and Zaykov, 1., 2020. Analysis of memristor-based differentiating circuit.
COMPEL-The international journal for computation and mathematics in electrical and electronic
engineering, 39(3), pp.683-690. (Web of Science, Scopus, Google Scholar)

Summary

Purpose — The purpose of this paper is to propose a detailed analysis of a memristor-based
differentiating circuit with buffering amplifier, a capacitor and a memristor.

Design/methodology/approach — The analyzed circuit is based on a resistor—capacitor
differentiating scheme together with a buffering operational amplifier. In the proposed circuit, the
resistor is replaced by a memristor element.
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Findings — The considered circuit and its classical analog are investigated using a rectangular pulse
sequence as input signal. A comparison between the derived results ismade. An advantage of the
proposedmemristor circuit is the shortened duration, i.e. higher localization, of the output pulses
of rectangular input pulses to be derived.

Originality/value — Differentiating circuits are important modules in radio-electronics. Because of
their widespread usage, it is of higher interest that their new potential schematic realizations are
analyzed. For the computer simulations, a previously proposed modified nonlinear memristor
model is used. Several of the best and widely used basic memristormodels are applied as well.

7.12 Mladenov V., Kirilov S., A Nonlinear Memristor Model with Activation Thresholds and
Variable Window Functions, 15th IEEE International Workshop on Cellular Nanoscale Networks
and their Applications, VDE, 2016, pp. 1-2, ISBN:978-3-8007-4252-3 (Scopus, Google Scholar)

Summary

The fundamental idea of the present research is to propose a new nonlinear drift memristor
model suitable both for low- and high-intensity electric fields. The new model is based on the
Generalized Boundary Condition Memristor Model (GBCM) and Joglekar model and it has several
of their advantages. It is also able to switching automatically between several Joglekar window
functions with different exponents in its operation process in accordance with the electric field
intensity.

7.13 Mladenov V., Kirilov S., Synthesis and Analysis of a Memristor-Based Perceptron for
Logical Function Emulation, Przeglgd Elektrotechniczny vol. 1, 2016, pp. 24-27. (Scopus, Google
Scholar), SJR 0.19, CiteScore 1.0.

Summary

The purpose of this research is to propose a new memristor-based synaptic device for use
in perceptrons. A synaptic circuit made by two memristors is analyzed and a linear relationship
between time and synaptic weight is obtained for rectangular input pulses. For adjusting the
synaptic weight pulses with long duration and high magnitude are used. The operating input signals
are with short duration and low amplitude to avoid altering the memristor state. A successful
operation of the new memristor linear synapse is established after scaling the synaptic weight.

IV. LIST OF PUBLICATIONS and ABSTRACTS - Indicator G8:

List of scientific publications in non-refereed journals with scientific review or in
contemporary Bulgarian scientific publications with scientific review from the National Reference
List
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List of publications by indicator D.8

Ne scientific publications in non-refereed journals with scientific review or edited
collective works

Kirilov, S.M. and Zaykov, 1.D., “A Metal Oxide Memristor-Based Oscillators and
Filters,” PROC. THE TECHNICAL UNIVERSITY OF SOFIA, ISSN: 2738-8549,
https://doi.org/10.47978/TUS.2022.72.02.006, VOL. 72, NO. 2, YEAR 2022, pp. 32 - 37
(Google Scholar)

https://e-university.tu-sofia.bg/e-

conf/files/169/paper 10.47978@TUS.2022.72.02.006.pdf

Kirilov, S. and Zaykov, 1., 2021. ,,A Neural Network with HfO2 Memristors,”. In Proc.
Tech. Univ. of Sofia (Vol. 71, No. 1). , ISSN: 1311-0829,
I 8.2 | https://doi.org/10.47978/TUS.2021.71.01.006, pp. 30-33 (Google Scholar)

https://e-university.tu-sofia.bg/e-
conf/files/169/paper 10.47978@TUS.2021.71.01.006.pdf

I'8.1

Summaries of publications by indicator G.8

8.1. Kirilov, S.M. and Zaykov, I.D., “A Metal Oxide Memristor-Based Oscillators and Filters,”
PROC. THE TECHNICAL UNIVERSITY OF  SOFIA, ISSN: 2738-8549,
https://doi.org/10.47978/TUS.2022.72.02.006, VOL. 72, NO. 2, YEAR 2022, pp. 32 - 37 (Google
Scholar)

Summary

Memristors are novel and nano-sized electronic passive elements with memorizing properties,
potentially applicable in different electronic schemes, as neural networks, memory circuits, analog
and digital devices, which design requires precise and simple models. In this paper, a modified
and improved model of metal oxide memristors is proposed, in order to be used for preliminary
engineering of memristor-based generators, filters and other electronic circuits. The offered model
has a high accuracy, simplified math expressions and includes activation thresholds as well. Its
corresponding LTSPICE library model is generated and applied for analysis of oscillators, low-
pass and high-pass filters. The suggested model correctly expresses the nonlinear ionic dopant
drift. The basic current-voltage and state-flux relationships are analyzed for both soft-switching
and hard-switching modes. The conducted analyses and simulations confirm its correct operation
in electronic circuits, representing the main fingerprints of memristor elements.

8.2. Kirilov, S. and Zaykov, 1., 2021. ,,A Neural Network with HfO2 Memristors,*. In Proc. Tech.
Univ. of Sofia (Vol. 71, No. 1)., ISSN: 1311-0829, https://doi.org/10.47978/TUS.2021.71.01.006,
pp. 30-33 (Google Scholar)
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Summary

In the last twenty years, the neural networks are under intensive analyses. One of the main
ideas of the scientists is to partially replace some of their CMOS-based elements by memristors.
Memiristors are preferred for application due to their memory effect, low power consumption and
nano-size dimensions. The purpose of this paper is to propose an analysis of a feed-forward neural
network with HfO2 memristor-based synapses for XOR logic function emulation. The considered
network uses synaptic devices with a memristor, resistor and a differential amplifier. The proposed
synaptic scheme can ensure positive, zero and negative synaptic weights. For the neural network
analysis several classical and modified HfO2 memristor models are used. The network is
successfully tested in LTSPICE. The occurrence of convergence problems is reduced by replacing
the standard step function in the models by its smooth and differentiable analogue. The capability
of the modified models for operation in complex schemes is proven.



