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pedepupann u MHAEKCMPAHW B CBETOBHOM3BECTHM Basu AJHHKU C Hay4yHa uHdpopmauuna"

Ha Poctucnas Pyces

OCHOBHMU NPUHOCU OT NYB/IMKAUUMUTE:

* Mopaenupauu u uscneasanu ca MPEXM OT BOAOPOAHM BPBIKKM 33 BLIMOMHUTE UM

MPUNOKEHUA B MUKpOeneKTpoHUKaTta. Tunosere MOACAUPAHU Mpewu ca:
i) pasknoHenu mpexu [1], ii) mpesxu ot akTuBHOTO msacTo [2, 3] Ha nporteuna Gera-
NaKTamasa, 8 PasNUYHNTE MYy CHCTOAHUS Ha auMNeH3MMHaTa peakyms u iii) MPEexu
OT 3e1eHuA PayopecueHTeH NnpoTenH no BPEME Ha NpexoAHOo My CbeToaHMe A = A
*[7]. Moagenure (koaupanm s Matlab) nokassar, ue Mpexxure umar dyHkuum
nogobuu Ha ycunsaren (1,2,3,7], amnaurypen orpanuumTen [1,3,7], u3ToyHMK Ha
10K [2,3], curHanen moagynarop [2,7].

Paspaboresn Ha Verilog-A u mogenupanu B Cadence ca cxemu [4,5,6,8],
dHANOTHYHU Ha MpeXW OT BOAOPOAHM BPb3KM, C uen pa ce nposepsr
Bb3IMOXHOCTUTE Ha BuoobekTute 33 BHEApsABaHe B MUKPOENEeKTPOHUKaTa 1 B CAD
cuctemure. UssbplieHUTe NOCTOAHHO-TOKOB (DC), npexopen (TpaH3uenTen) u
MMNYNCeH aHA/IM3M NOKA3BaT, Y& CXeMUTe UMmaT PYHKUMK NoA06HM Ha TpaH3ucTop
[4], ycunsaren [6,8), amnauTyaed orpanwumren [4, 8], curHanew mogynarop (8],
Tokoso ornepano [6], aexkoaep [4], nosToputen [5], uusepropw [5,6), D-tpurep [5],
Aemyntunnekcop [5]. Pesyarature Nokasear, ye Tesu obexTu morar ga sameHsT
CTAHA3PTHW eNeMEeHTH 1 YCTPOICTBa, M3paboTeHu no Si-rexHonorus.

AHanusupauu ca EKCNEPUMEHTANIHM M3IMEpPBaHUA Ha pPasnmyHm 14 nm FinFET
CTPYKTYPH (n- u p-Tun) ¢ uen usbop Ha nogxoaawm A3HHK 33 nocnegsawa
EKCTPaKuMa Ha napamertpw, Heobxoguma 33 KomnakTHO MogenupaHe wu
NPOEKTUPaHe C Te3u TpaH3ucTopHu,

M3bopeT e Hanpasex no paspaborena fipoueaypa 3a oueHka Ha raagxkocrra
8 Matiab [10].

Paspaborena e u peanuzupana s Matlab NpoueAypa 3a eKCTPaKuMa Ha napameTpu
33 KOMNaKTHU MoAenu Ha 14-HaHomeTposu FinFET Tpausucropum [9]. Ussamyarero
C€ OCHOBaBa Ha eKcnepuMeHTaNnHu M3MEPBaHWA Ha NNacTMHKM ¢ 14-nm FinFET
TPaH3UCTOPK. 33 NposepKa U3BNeYEeHUTE napameTpu ca cumynupanu 8 PTM MG
SPICE mogen.



NYBAUKALMM:

> 8 R. Rusey, G. Angeloy, E, Gieva, T. Takov, M. Hristov, “Hydrogen Bonding network as a DC Levei
Shifter and a Power Amplifier”, Proc. of 17th International Conference Mixed Design of Integrated Circuits
and Systems (MIXDES 2010), pp. 408 —411, Wroclaw, Poland, June 24-26, 2010. ISBN 978-1-4244-7011-2
hltp://ieeexplore.ieee.org/xpl/login.jsp?tp:&arnumber:5551698

SOURCE: Scopus 127,

Hacroruwara pabora CPaBHABA nNpPOTEMHOBa MPEXa OT BOAOPOAHM 8pPb3KK (HBN) ¢
MUKPOENeKTPOHHA cxema. CsoiicTeata Ha HBN, KouTO ca 3anowenn 8 MUKDOBNEKTPOHHAETa CXEMa ca
Camynvipakv 8 Matlab. Otaennure BOAOPOAHM BPBLIKU Ca KoAupaHu 8 Matlab, ypes rpu- u YeTUPK-
ENeKTpoAHKM Bnok enemertu, M3rpamaawm cLoTeeTHaTa enexkTpuyecka sepura. Cumynayuure NOKa3ear,
4€ CxemaTa mome Aa pabotu a P33ANYHN pemuMn. CTaTUYHUAT aHanua MOKa3sa, 4e cxemata moxe fa
CNy)u 33 oTMecTsaHe Ha NOCTOAHHOTOKOBOTO HWUBO MAW KaTo YCMNBATEN Ha MOWHOCT ¢ ABa M3X043, ¢
Pa3NMYHN DEXUMMK Ha ycunsane. AnHamuynHuaT adanusz Paskpusa, ue Bepurata mome aa pabortu Karo
AMNNUTYACH OTpaHuyUTesn.

Uicheasanuara nokasear, ue mpexara or BOAOPOAHM BPb3KY, 0BpasysaHa ot PasknoHexs sepura
Ha NpoTeunHa, moxe A3 06paboTtea MHGOPMaLUS.

2, E. Gieva, R. Rusey, G. Angelov, R. Radonov, M. Hristov, “Microelectronic Circuits Analogous to
Hydrogen Bonding Networks in Michaelis Complex of B-Lactamase Protein”, Proc. of the 37th IEEE Intl.
Spring Seminar Electr. Tech. (ISSE 2014), pp. 278 - 283, Dresden, Germany, May 2014. DOI:
10.1109/ISSE.2014.6887608

SOURCE: Scopus 127,

B HacToAwara cratus e M3CNeABIHA UHTETPanHa cxema ot 6a0KoBM ENEMEHTH, PYHKUMOHANHO
dHANOTUYHE Ha 4B MPEXKU O 8040poAHK BPb3kKM, MpexuTe or BOAOPOAHM BPB3KK Ca OT Muxaenucoaus
KOMRNIEKC Ha NpoTeunHa GeTa-nakramasa u ca OMUCaHW Ypes enexTpuyecku sepurn, ofeaurenn 8 UC.
BogopoaHuTe BpL3Km ot MperuTe ca npeacrasenn upes TRV 1AW YeTUPKH-EAEKTPOAHK BNOK enemenTu E
CHOTBETHUTE ENEKTPUYECKH Bepuru, bnokosure enemenTi ca RoaupaHu 8 Matlab ¢ nonusomu w cnen

TOBA C3 U3BBPLWIEHM CTATUYHU W SUHAMUYHY 3HANMSH Ha cxemara. MosepeHuero Ha cxemara e nogobHo
H2 W3TOMHUK H3 TOK, YCUABATEN U CHrHaneH mMoaynarop.

3, E. Gieva, R. Rusey, G, Angelav, “Hydrogen Bonding Networks in Transient State of Beta-Lactamase
Protein Analogous to Integrated Circuits”, Proc. International Spring Seminar on Electronics Technology,
Vol. May 2016, pp. 310-315. Electronic ISSN: 2161-2064

http://ieeexplore.ieee.org/document/7563211/

SOURCE: Scopus 20T,

[se mpexu ot BOAOpOAHM BPB3KK (HBN), KowTo ca ot nporeuna bera-naktamasa, ca npeacTasesy
Y NpOyYeHU B HACTOAWATS cTaTua, HBNs ca obpasysany 8 akTUeHUS USHTBD HE NaKTamasara, Korato e e B
NPEXogHO coerosHue (T1). Bogopoarute Bpw3ku ca MOAENMPEHN Ype3 Tpu- unu HETUPU-ENeKTPOAHMK
Bnox enementy, aHanoruuHm Ha RNABCUHECKUTE ENEKTPUYECKN “4eETMpUNoONIOCHULM. Beekn 60K enemenT e
Onucan ¢ nonMHOMKM u Kopgupaw 8 Matlab. Cnen voBa Gnokosute enementu C& BKMO48BaT B
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MUKDOENEKTPOHHM CXEMMU, aHANOTUYHM Ha «[POTOHHU Mpexu”, B Matiab ca M3BBPWEHN U AUHIMUYHY, 1
CTTUYHN CUMYNBUNM € AHANOMMYHUTE CXEMM.

Pesynratute NOK33axa aHanorvs ¢ HU3TOYHUK HE TOK, ycunsaten v GMNAUTYEH CrpaHuyuTen.

4. E. Gieva, R. Rusev, G, Angeloy, R. Radanov, T. Takov, M. Hristov, “Verilog-A Modeling of Electrical
Circuit with Adding Element Based on Branched Hydrogen Bonding Network”, Proc. of 19th international
Conference Mixed Design of integrated Circuits and Systems (MIXDES2012), pp. 401 - 404, Warsaw,
Poland, 24-26 May 2012, ISBN 978-83-62954-43-8

SOURCE: Scopus 10r.

Paspaborena e MWKDOENEKTPOHHA CXeMa, KOATO Onucea NOBEAEHWETO HA PA3KNOHEHE MpPea oT
BOAOpOAH3 BpPb3kW. Beaka BOAOPOAH3 BPB3KE OT mpewara e NPEACTaBEH3 C TPW- WAM vetupw-
enexTpoAeH BAOK BNEMEHT, 3 OCTaThbKBLT Pa3KNOHABAW MpexaTa OT BoAOpOAHM BPBL3KKW, € npeacTasen
Ka8TO enemeHT cymupawy curvanu. Beexku Bnok-enement e KOAupaH, upe3 Verilog-A v BHeapen 8 Cadence.
Cnes toBa ca wasbpwesy nocrosHHoToKOB (DC) M NPEXOAHW aHa/KM3M, 3 pesynTatute ca CpasHeHu ¢
MPEAVWHK pE3yATaTh nonyuesy 8 Matlab. Pesyntatute nokassar, ue NONYYEHWUTE X3PIKTEPUCTUKM OT
ABETE CUMYNAUWMW C3 WABHTHYHM, € WUSKIOYEHMe N3 TOKZ OT NbpBM W3XOA, KOHTO o HagueHeH
AeCeTokpaTHO B Cadence cumynauuata,

MukrpoenekTporHaTa cxema AHANOTMYHE Ha mpexara oY BOAOPOAHM BPb3KW MOXe gz pabortu
K3TO NPEBKNIOYBATEN HA NOCTOAHHOTOKOB HNBO, TPAH3NCTOP, aMNANTYAEH OfpaHuymTen U Aekoaep,

5. E. Gieva, R. Rusev, G, Angelov, M. Hristov, T. Takov, “Digital Operation of Microelectronic Circuits
Analogous to Protein Hydrogen Bonding Networks”, Intlernational Journal BlOautomation, 2012, Vol. 15,
No. 4, pp. 291-308, ISSN: 1314-2321 (on-line) 1314-1902.

SOURCE: Scopus 127,

M3icnepsauu ca gse MpeXu OT BOAOPOAHE BPbLIKM (HBN) ¢ soarn MOAIEKYNN W Pa3KNOHEHU
OCTaTLUH, EKCTPAXUPAHM OT NPOTEUHA Bera-nakramasa. Texuure AIPOTOH TPAHCMIOPTHM XEPAKTEPUCTHKY Ca

UMNYANCHW aHanusy, 33 fa ce NoKaKe, Ye HAKOM M3XOAM H3 CXeMUTe Ce AbpKaT Kato NOBTOPUTENM, 3
APYr KaTo uHBEpTOPH. Pesyntatiute Cbilld Taka noxasaxa, 4e HBN morat A3 Ce W3non3sar kato D-Tpurepu
W BEMYNTUNABKCOPH.

6. E. Gieva, R. Rusev, G. Angelov, R. Radonov, M. Hristov, T. Takov, “Behavioral Mode! of Hydrogen
Bonding Network for Digital Signal Processing”, WSEAS Transactions on Circuits and Systems, Issue 9,
Volume 12, September 2013, pp. 286 - 295, E-iSSN: 2224-266X,

SOURCE: Scopus 10r.

Peanusnpara e enexktpuyecka cxema Ha 0a3ata ua NuuHeriHa MpeXa OT BOACPOAHN BPL3KU OT
beTa-nakramuua npoTenH. Bepurata ce chcrom ot Bnoxkosm ENEMEHTH, KOUTO PYHKUWOHENHO NpeacrasaT
BOAOpOAHWTE BPb3KW. MToBeAeHUYECKOTO ONUCaHMe Ha BCeKW Bnok enemenT e NPEACTIBEHO OT NMOAUHOMM,
Nonusomure ¢ ENEKTDUYECKH BDBL3IKKM MEXAY enemenTHTe Ca Kogupadu B Matlab Verilog-A.
U3sbpweny ca NOCTORHHOTOKOB, NPEXOAHM M UMNYACHW aHAAK3K. Cumynaumute gokaszaxa, ye Bepurarta
moKe Aa obpaborea M UMDPOBM curHanu u ce AbPXU noaobHo Ha TOKOBO ornepano, ycunearen w
uHBepTop.



7. R. Rusevy, G, Angelov, E. Gieva, B. Atanasov, M. Hristov, “Microelectronic Circuit Emulating
Hydrogen Bonding Network of Green Fluorescent Protein”, Proc. 25th International Scientific Conference
Electronics (ET 2016), Sept, 2018, pp. 183-186. ISBN 978-1-5090-2882-5.
http://ieeexplore.ieee.org/document/7753511/

SOURCE: Scopus 127,

KaTo ycungaren, MoAynarop u aMnauTyaex orpaHusuTen,

8. R. Rusev, G. Angelov, E. Gieva, M. Hristov, "Circuit Modeling of Green Fluorescent Protein’s
Hydrogen Bonding Network in Cadence”, 2017 40th International Spring Seminar on Electronics
Technology (ISSE), Sofia, 2017, pp. 1-4. DOI: 10.1109/ISSE.2017.8000949. Electronic ISSN: 2161-2536
http://leeexplore.ieee.org/document/8000949

SOURCE: Scopus 157,

9, Angelov, G., Spasova, M., Nikolov, D., Ruskova, I, Rusev, R. "Extraction of Model Parameters for
14-nm Bulk FinFET” (2018) Proceedings of the International Spring Seminar on Electronics Technology,
2018-May, art. no. 8443678, . https://www.scopus.com/inward/record.un’?eid=2-52.0-
85053355750&doi=10.1109%2fISSE.2018.8443678&partnerlD=40&md5=91527ee8bf2fc63517925178783
e3916

DOl 10.1109/ISSE.2018.8443678

https ://ieeexplore.ieee.org/document/8443678

SOURCE: Scopus 127,

B 7a3u ctatus e paspaborena u Peanusvpana 8 Matlab npouenypa 3a EKCTPARUMA Ha MogenHu
NapameTpu 33 14-nanometposu FinFET TP3H3INCTOPW. 33 eKCTpakuua ca 136panu nparosoro HanpexeHue

M3MEDBIHMA Ha nnacTuHu ¢ 14-nm FinFET TPaH3uTTOpK. 33 npoBepKa W3BAeYeHUTE napameTpu ce



Cumynupar 8 PTM MG SPICE moaen. Pesyarature or NPOBEPKSTE Npu cumynauus ¢ EKCTPaXupaHuTe
N3apameTpu U Te3mn cbe CrasaapThma PTM MG SPICE Moaen ca mHoro 6nu3kM — paznuxa or 14 %.

10.  Angelov G., Nikoloy D., Spasova M., Ruskova I, Rusev ., RusevR., "Analysis of Experimental Data
for 14-nm FinFETs", Proc. XXVII International Scientific Conference Electronics - ET2018, September 13 -
15, 2018, Sozopal, Bulgaria, ISEN 978-1-5386-6691-3, |EEE Catalog Number CFP18H39-CDR pp. 195 - 198,
2018

https://leeexplore.ieee.org/document/8549623

SOURCE: Scopus 107,

NPoussoAHUTE, NoNyueHy ypes MONMHOMM, HaNACKHaTH KuMm Teau RpuBK. U3yucnesusTa ca M3BBPLWEHY B
Matlab.

Pesyntature noxrasaxa; ue FAapkocTTa (oueHeHa no ropeonucanus METOA) NPY NO HucKu
CTOMHOCTH Ha reiToBOTO HanpemxeHue (Vss=0,0.1,02,03404 V) e B pamkuTe na noa 10%, a npu no-sucoku
TEATOBW HanpemeHus (Ve=05,08,07v08 V), rnagkocTTae s pamyuTe Ha nog 2%,

OBl 6POWA: 1257,
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3BeCTHM Ba3u aamum ¢ Hay4yHa nHpopmayma
Ha Poctucnas Pyces

Mogenupanu u AHANM3MPaHK €3 BLIMOMHUTE NPUNOKeHna Ha nportemuu [10],
TEXHW BOZOPOAHM Bpb3kKu [9,20] M Mpexu or BOAOPOAHM BpBL3IKKM B

PYHKUMM NOROBHU Ha MOSFET ¢ asoen reiir [9], u3Tounuk Ha ToK [9,20] u
ycuneaven (9], auop [20], nonesu TPansucrop [20], MynTunaekcop [20], a
Mpexkute umar pyHKuyum nogobuu Ha ycunsaren [11, 13], ustounuk Ha TokK [11],
CUrHanes mopgynarop [12,13], vokoso ornepano [12], reneparop Ha TPUBIBAHMK
umnyncum [11,12, 13], FéHepaTop Ha cuHyconganen curnan [12].

* Ypes Verilog-A ca Moaennpanu u Kogupaum s Cadence cxemu [2,15,16,17,19],

AHANOTUYHM Ha Mpexu or 80A0OPOAHM BpB3KM, ¢ uen A3 ce nposepsr
Bb3IMOXKHOCTUTE UM 33 BHEApPABaHe 8 MUKpOeneKTPOHMKaTa U 8 CAD cucremure.
U3Bbpwennre focrosHHoTokoB (DC), npexogen u MMNyANCceH aHanusu nokassar,
YE€ CxemuTe UMaT PyHKUMM Ha ycunsaten [15,16,17], u3tounuk Wa Tok [17,19],
aMNAUTYyAEeH orpaHuumTen [19], curnanen Mogynarop [16,19], Tokoso ornegano
[15], resepatop wHa TPUBIBAHU umnynacu [17], nosTopurtenu [2], “HBepTopK [2].
Pesynrature NOKa3Bar, Yye re3u mpexure or BOAOPOAHM BPB3KM MOraT aa 3amenaT
CTaHAAPTHU enemenTH u YCTPOWCTBa, u3pabortenu no Si-texHonorus.

Ha 6a3a Ha pesynrtature e Cu3paneHa 6ubnuoreka ¢ enemenTy aHaNoOrMyHmu
Ha BOAOPOAHMTE BPBL3KU M ca paspaborenu nabopatopHu ynparHeHus Kbm
AucumnauHata ,Hauo u BuoenekTpoHuka” (Kog ECTK MMTN10.5) or y4ebHusa
MN3H Ha MarucTbpcka nporpama ,MukporexHonoruu u HaHOMHKeHepuHr’ wa
DETT.

MpoekTupanu ca s CADANCE HoBu MHKPOENEeKTPOHHK CXemu or KOHBEHUMOHaNHK
Si-enemenTH, Kouto M3NBAHABAT HeMs3BecTHM pocera PYHKUMM Ha Mpewmu or
BOAOPOAHM BPb3ky [14, 18]. AokazaHo e, ye cbe crangapraute CAD texHonorum
MOXe fa ce peanusmupar cxemu UMWUTHPALLKM NoBegeHMETO Ha 6UOOBeKTH.
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PaspaboreH e nosegeHvecku mogen 3a OUeHKa Ha reHepupaHara eHeprus, Kna,
TOKa Ha Kbco ChbeaAuHeHune, Hanpexenunero Ha npased xoa v ap. napameTpu wHa
doTosonTaMuHY KNeTKU 1 moayam npu pabora 8 peanuu YCNoBUMA — pa3znuuna

CbNocTasMma ¢  rpewkure or EKCNepumeHTanHuTe  uamepsanus 3a Si-
NOMMKPUCTaNHK mogynu [1,22], NEPOBCKUTE CABHYEBM KAeTKU [3], ToHKOCAOHHM
conapuu mogynu [23], Polymer-Fullerene conapxa knetka [24), MeaHo-uHAKeBuK-
fanueso cenenmnaHm dorosonTauyum mogynu [25].

MNposegen e EKCNepUMeHT 33  ornarawe u OXapakrepusupaue
doroenekTpuunmuTe CBOWCTBA Ha ITO|DPP| Al ToHKOCAOIIHA CTpyKTYypa [6].

Paspaboren e mMogen Ha MOS KOHAeH3aTop cbe choese Hf0>-Ta,05 ¢ sucoka
AWENEeKTPUYHA KOHCTaHTa (high-k) [4, 5], Cb3gageHa e cxema 3a Mogenupase Ha
3T DRAM knetka cbe coif or Hf0,-Ta,0. [26].

Onucanu ca wosu TPAH3IUCTOPKM, M3rpageHu or HaHomatepuanu [27] u e
paspabored 8 Cadence Spectre moaen Ha PaanoyecToTeH epHoenekTpoHew
TpaHsucrop [21], kojito Aobpe onucsa ceoiicteara my.

MNpeacrasen u nicnepnsas 8 Cadence Ha TexHonoruara CMOS 0.35 pm CUHXpOHEeH
npeobpasysaren Ha MOCTOAHHO HanpeXeHue B NOCTOAHHO (ANH) ¢ nNpesKnysaxe

Paspaboren e mogen [8] 3a NPOrHO3upaHe HWa eHeprusaTa npoussegexHa or
cucrema, paborewa Ha nNpuMHUMNa Ha obpartHo enexkrpomokpene (REWOD) ¢
M3NON3BaHE Ha WKOHOMMYECKU M3roaHM martepuanu. Mogenst Ha REWOD
tcremara e sepuduuympan ¢ EKCNEPUMEHTaNHN paWHM W cnes ToBa ca
MpeacTaBeHn cucTemu ¢ 50 Kanku, BbpXy BaTiO3 u PZT, kouro Aobusar cvotBeTHO
12.23 W n 16.62 W en. eHeprus noa mexaHuuHm Bb3AeHCTBUA.



NYBAMKALMMK:

1. G. Angelov, R. Rusev, A, Andonova, M, Hristov, "Behavioral Madeling of Polycrystalline Module ET-

P660230WW", Proc, of ISSE 2013, Alba Julia, Romania, May 8 - 12 2013, pp. 1-6 (E06), ISSN 2161-
2528, E-ISBN: 978—14673-2239-3, ISBN: 978-1-4673-2241-6.
SOURCE: Scopus 10T.

Mpeacrasen e nosepervecku MoZAen, 8 KOHTC te npunara nonyemnupuies nogxog 3a
MPeAckaseate napamerpute Ha MONWKpUCTanew conapen Moayn ET-P660230WW g peanuu
yenosun. Mogennurte ypasuerus Ca Konupauu 8 Matlab. Pesyntarure ot CUMynaumaTa ca
CPaBHEHU € AaHHuTe, npesocrasenm or NPowu3soaMTens Ha mogyna. Mogenmst muoro Aobpe
NMPEACKa3Ba NOBEALHMETO Ha MOAyna & peaniu ycnosua, Mpewkara 3a TOK3 Ha KbLO CheguHedue
W HanpemeHueTo Ha npasex xo4 e nog 4%.

Rusev, R., “Hydrogen bonding network as 2 logic gate”, 26th International Scientific Conference
Electronics, ET 2017 - Proceedings, 2017- November, pp. 1-4,
https://www.scopus.com/inward/record.uri?eid=2-52.0-

85043460610&d0i=10.1109%2fET .2017.8124383&partnerlD=40&md5=6bc2'dc895e83d5dab4397c
54bfdcb884

DOI: 10.1109/ET.2017.8124383

SOURCE: Scopus 407

Paspaborena e CXeMa, CHhCToRLa ce oT HETUPU- 1 NeT-enexTpoaHu 6nok eNeMEeHTH, KOATO
MMHTHPA NOBEAEHUETD Ha Mpexa oT SOAOPOAHU BPb3KKM OT NpoTEUHa Gera-naktamasa. Cxemara B
KoAupaHa & Cadence Spectre, 13 A3 C& CUMYNMPAT BBIMOKHOCTUTE i 3a obpaborka ma uudposn
CUTHANW. AHaNMILT noKaszsa, we U3XOAWTE Ha cxemara MMar noruvecku HMBAa no Tok.
Cumynaunnte nokassar, ye BEPUTATa MOXe eaHoBpemenHo A3 WHBEPTMPa U nosTapn CurHanure,
T.€.43CTH OT NPOTENHA ACWCTBAT KaTo NOTUMECKM EneMeHTH.

Rusev R.,”Behavioral Model of Perovskite Solar Cells”, Proc, XXVII International Scientific
Conference Electronics - ET2018, September 13 - 15, 2018, Sozopol, Bulgaria, ISBN 978-1-5386-
6691-3, IEEE Catalog Number CFP18H39-CDR, pp. 199 — 202, 2018
https://ieeexplore.ieee.org/document/8549668

SOURCE: Scopus 40T,

Paspaboten e nosesenuecku MOAEN 33 NEepOBCKUTE CNBHYEBM KAETHU. MogenHure
YPABHEHMA Ca NONYEMNMPUNHM U ca KoAvparu 8 Matlab, Ypassenusra onucsar NNBTHOCTTS Ha
TOK3, HANpemeHuero u KNAro npu paszamuno ChbHUerpeere, sbnpeku ¢akta ye NEPoBCKUTE
CNBLHYEBM KNETKN MMAT XMCTEPeIUCHU XapPIKTEPUCTUKN. CHMYNBUMOHHMTE AaHHY ca CbOCTaBeHM
C BKCNEPUMEWTANHW aanku 33 FTO / ©Ti02 / mp-TiO2 / MAPbI3 /OMeTAD / Au knetka.
Pesynrature muoro Aobpe npegsumaar CTOAHOCTUTE 33 NABTHOCTTS Ha TOKa 1 HanpemexueTo npu

3



4. G, Angelov, N. Boney, R. Rusev, M. Hristov, A, Paskaleva, D. Spassov, “Verilog-A Model of 3 High-k

HfO2-Ta205 Capacitor”, Proc. of 18th International Conference Mixed Design of Integrated
Circuits and Systems (MIXDES 2011), Pp. 470-475, Gliwice, Poland, June 16-18, 2011. ISBN §78-83-
932075-0-3

http://ieeexplore.ieee.org/xpl/login.jsp?tp=&amumber=6015961

SOURCE: Scopus 6T.

PaspaGorena e npoueaypa 3a mogenupase na MOS xoHgewzaTop cune cnoese or HfO;-
Ta20s, kouTo umar sicoka AWBNTEXTPUYHE KOHCTIHTA (high-k). 3a uenra e V3NON3B3H NPOTrPaMHURT
€3k Verilog-A, a ypaswenusTa H3 pa3paborexus MOZen ca BaszupaHm Ha BSIM3v3, koitro
u3nonssa nogxoga 3a MOAEenupa ¢ nparoeo Hanpemexsue., C-V u -V X3PBKTEPUCTUKUTE ca
CUMYNIMPaHK B cxemHus tumynatop Spectre va CAD Cuctemara Cadence ¢ ca Banuanpanm ¢

- G. Angelov, N. Boney, R. Rusev, M, Hristov, A. Paskaleva, “Surface Potential Madel of a High-k
Hf02-Ta205 Capacitor”, Proc. of 19th International Conference Mixed Design of Integrated
Circuits and Systems (MIXDES2012), pp. 386 391, Warsaw, Poland, 24-26 May 2012. ISBN 978-
83-62954-
http://ieeexplore.leee.org/xpl/articleoetalIs.jSp?tpz&arnumber=6226213&contentType=Conferen
ce+Puincations&queryText%SDSurface+potential+modet+of+a+high-k+Hf02—TaZOS+capacitor
SOURCE: Scopus 87,

B Matlab ¢ pazpa6oren KOMNakTeH mogen ua MOS KOHAEH33TOP CbC cnoese or HiQ,-
Ta:0s, KOWT0 MMaT BucoKa AMENEKTDUYHE KOHCTaHTa (high-k), PaspaboreHuar mogen e 6asupan Ha
PSP mopena, usnonasaw Hal-moaepHUA NoaxoA 33 MOAENUPaHE C NOBBPXHOCTEH noTeHuunan.

Y. Georgiey, J, Honova, G. Angelov, P, Heinrichova, |, Zhivkoy, A, Andonova, M. Vala, R. Rusev, T.
Takov, M. Weiter and M. Hristov, “Photoelectric Characterization of Thin Vacuum Deposited
Diphenvl-Diketo-Pyrrolopyrroles Films”, Proc. of the 29th Intl, Conf, Microel. (MIEL 2014), pp. 223-
226, Beigrade, Serbia, May 2014, ISBN: 978-1-4799-5295.3.
http://ieeexplore.ieee.org/document/6842127/

SOURCE: Scopus 4.

Diphenyl-diketopyrrolopyrroles (DPP) ca marepuanu ¢ HWUCKO MOneKynHo Terno c
ofewasawy NYMWHECUEHTHY W DOTOBNEKTPHYHM CBONCTSA. B rasm cratua ce u3cneasar
doToenexTpuuHuTe CBOMCTBA Ha ThbHKW DPP Choese oTnomeHn ypes PVD. Opranuunnte crioese u

4



HEODPTaHW4HM eneKkTpOAM Ha MHOTrOCAOMHUTE CTRYKTYPY €3 npuroTeexu ypes Chwmna Bakyymen
UMK®A, cneg xoeto npoburte ca nomecrexu B M30naTOpHa KaMepa, 3a A3 He ce u3narat Ha
ASHCTBMETO Ha KMChopons. Hanpasewn ca ETRYKTYpH ot ITO|DPP|AIl ¢ pebenunu or 150 nm.
Mopdonorusta 4a NOBBLPXHOCTTa Ha cnoesere ca n3chegsanu ypes SEM mukpockonus. Cnep toBa
€3 AEMOHLTPUPAHU TEXHUTE POTOENEKTPUYHM CBOMCTES Ca AagneHn HacoKM 33 nogobpasane Ka
Npou3BsoAuTEeNHOCTTA.

E Gieva, T. Brusev, G, Angelov, R. Rusev, M, Hristov, “Investigation of Power Losses in
Synchronous Buck DC-DC Converter with Zero Valtage Switching”, Proc. 25th International
Scientific Conference Electronics (ET 2016), Sept. 2016, pp. 171-174. ISBN 978-1-5090-2882-5.
http://ieeexplore.ieee.org/document/7563221/

SOURCE: Scopus 8T,

R. Rusey, G. Angelov, K. Angelov and D. Nikolov, “A model for Reverse Electrowetting with Cost-
effective Materials”, Proc. 26th International Scientific Conference Electronics (ET 2017), Sept.
2017, pp. 157-160. ISBN 978-1-5386-1752-6.

SOURCE: Scopus 107.

eHeprUika ePeKTUBHOCT U M3BBH PE3OHaHCHATa YecToTa Ha npeobpasysaue,

Moaenst va REWOD CUCTEMATE e Bepudrympan ¢ ERCNEPUMEHTANHU AaHHKM K cnep Tosa
Ca NpeAcTaseHn cuctemu ¢ 50 Kanky, Bbpxy BaTiO: u PZT, xouto Acbusar cvoteeTHo 12.23 won
16.62 pl en. eveprus NOA MEXaHUYHM Bb3AeCcTBUA,

OBL BPOW: 108r.
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r-8. Hayynu nybankauuu s Hepedepupanu cnucanus C Hay4Ho peueHsupane uay g
PEAAKTUPEHU KONEKTUBHK TRygose
Ha Poctuchas Pyces

S.

10,

11.

R. Rusey, G. Angelov, E, Gieva, B, Atanasov, M, Hristov, “Microelectronic Aspects of Hydrogen
Bond Characteristics in Active Site of @-lactamase during the Acylenzyme Reaction”, Annual J, of
Electronics, 2012, Vol.6, No. 2, pp. 35-38, ISSN 1314-0078

E. Gieva, R. Rusev, G. Angeloy, R. Radonov, M. Hristoy, T, Takov, “Proteins Application in
Electronics”, Nanoscience & Nanotechnology - Nanostructured materials application and
innovation transfer Journal, pp. 181 - 186, iss. 13, 2013. ISSN 1313-8995

3T

B Hacronwara cratua ce obcompar u GH3NU3IUPAT BBIMONKHUTE NPUACKEHUA Ha NpoTensn
B enexTpoHuKara. WUicneasaum ca TPu obekra: doroaxrusHuAT WBAT NPOTewH, 3eneHusT
dnyopecympauy fipoTeun u Gaktepuopogoncina. Bve scHuku AMCKYTUPaHM Bentbun ce

R. Rusev, G. Angelov, E. Gieva, M. Hristov, T. Takov, “Hydrogen bonding network emulating
frequency driven source of triangular pulses”, International Journal of Microelectronics and
Computer Science, 2010, Vol. 1, No. 3, Pp. 293-298, ISSN 2080-8755
http://baztech.icm.edu.pl/baztech/cgi~bin/btgetdoc.cgi?LODS-002M028
IMPACT FACTOR : 1.00 ; Impact factor source: http://www.researchbible.org/ ?date=20121001b
4.

Mogenupana e ENEXTPOHHA CXEMa C Tpu n3xona, PyHrUMOHaNHO EKBUBANEHTHA Ha Mpexa
OT BOAOPOAHMU BPLIKK. XapakTepuctukure Ha NPOTOHEH NPEHOC Ha BCAka BOAOPOAHA BprL3Kka OT
MPpeMaTa ca npecsigagenu or GroKosw ENEMEHTH B MUKDOENEKTPOHHATA cxema C Texuute
CvoTeeTHM |-V xapaktepucTiki. Tesn xapaxrepucrunm ca Koavpanu B8 Matlab, KbAeTo ca
M3BBPWEHN AWHAMUMEH ¥ CTaTuyeN aHanusu. Pesynratute or cratuyHus dH3Nu3 nokassar, e
8HaNorM4HaTa cxema pabortu Kato USTOMHMK H3 TOK UnK ycunearen. B ANHIMUYEH peXUM CxemaTa
C€ ALPXM KaTo reHepaTop Ha TPUBTBAHK MMNyACH, Cumynauuure NOKa3sar, 4e reHepupaxuTe
HMNYZICK H3 TPUTE U3XO4a Ha CXemaTa umat P33nuyHa yecToTa, amnanTyaa u WHPKHE,



12.

14,

R. Rusev, E. Gieva, G, Angelov, R. Radenov, M. Hristoy, “Microelectronic Circuit Analogous to
Hydrogen Bonding Network in Active Site of B-lactamase®, ACEEE Int. J. on Signal and Image
Processing, Vol. 5, No. 1, January 2014, pp. 93-100.

4r.

+ M. Hristov, R. Rusey, G, Angelov, E. Gieva, “Demonstration of Protein Hydrogen Bonding Network

Application to Microelectronics”, Facta Universitatis, Series Electronics and Energetics, Vol. 27, No.
2, pp. 205-219, June 2014, {SSN: 0353-3670. (invited paper)
http://casopisi.junis.nl.ac.rs/index.php/FUEIectEnerg/artide/view/lSS/??

ST.

AUMNEH3UMHATA peakumsa. |-V xapakTepucTukUTe Ha BCAKA BOAOPOAHE BPB3IKA €3 UIUMCABHM upes
TeopuaTa Ha Mapkyc v TeopuaTa Ha MPOTEMHOBATa eiekTpOCTaTMKA. CMMyNauMuTe NOKa3axa, ye

KaTto ycunsaten, moaynatop w TEHEP3TOP H3 TPUBIBAHM UMAYACH, Pesynrature AemoucTpupar
aHanoruaTa Ha HBNs B akTHeHuS UBHTBP Ha BeTa-nakTamasHus npotens c MUKDOBNEKTPOHHATS
WHTETD3/IHA CXeM3 C MHOMECTBO U3XOAH, BCEKM C P33NWYHK XBPIKTEPHCTUKM,

E. Gieva, R. Rusev, G. Angelov, M. Hristov, T. Takov, "Microelectronic Differential Amplifier
Functionally Analogous to Hydrogen Bonding Network”, Annual J. of Electronics, 2010, Vol.4, No.
1, pp. 42-45. ISSN 1313-1842

4,

Pazpaborena u 3HANU3NPAHA € MUKDOBRNBKTPOHHE CXemMa DYHKUMOKANHO aHanoruyma Ha
MpeXa OT BOAOPOAHM BPBIKK. Cumynauymmte nasvplienu 8 Matiab aemoncTpupar, ye buocxemara
MM3 NOBEAEHHE HA KOHBEHUMOHIIHE ENERTPUYECKA CXeMa Ha Audepenumnanes ycunsaren. Cneg
ToBz e paspaboteHa 8 CADENCE PeanHa cxema c gudepeHuuaneH yEWnBaten, ¢ w3xogHu

TEXHONOIMK U Cxemu,



15. Gieva, E. £, R. P. Rusev, R. |. Radonov, T, B. Takov, M. H. Hristov, wVerilog-A Behavioral Model of

17.

Hydrogen Bonding Network”, XiX International Scientific and Applied Science Conference
“Electronics 20117, 14-16 September, 2011, Sozapol, Bulgaria, Annual Journal of ELECTRONICS,

- E. Gieva, L. Penav, R. Rusey, G, Angeiov, M. Hristov, “Protein Hydrogen Bonding Network Electrical

Model and Simulation in Verilog-A", Annual J. of Electronics, 2011, Vol.5, No. 2, pp, 132-134. ISSN
1313-1842. 47,

ABPMYM KATO ycuneaten knac B, Cumynaumuure or NPEXOAHWA aHaNM3 NoKasear, ye reHepupanuTe
CUTHANK B TPWUTE M3X0A3 UMAT PasUuHa HECTOTa, aMNAKTYA3 U WHUPKUHA; T.6. CxemaTa paboru kato
curHanes mogynarop.,

E Gieva, R. Rusey, G. Angelov, T. Takov, M. Hristov, “Simulation of Branching Hydrogen Bonding
Network in Cadence”, Proc. of the 1stIntl. Conf. Systems, Power, Control, Robotics (SCORPOROD
"12), Latest Advances in Systems Science and Computational Intelligence, pp. 171-176, Singapore
City, Singapore, May 11-13, 2012, ISBN: 978-1-61804-094-7
http://\wvw.wseas.us/e-llbrary/conferences/ZOu/Singapore/lClSCISCO/‘lCISCISCO-27.pdf

4T,



18. E. Gieva, R. Rusev, P, Goranov, G. Angeloy, R. Radonov, M. Hristov, “Microelectronic Circuit with

20.

Operational Amplifiers Imitating Hydrogen Bonding Network Behaviour”, Annual J. of Electronics,
2013, Vol.7, pp. 176-179. 1SSN 1314-0078.
371,

Ta3un cratua npeacrass AW3alHa Ha MUKDOBNEKTPOHHA Cxema ¢ M3Xoau, dyHKUMOHaNHO
GHanoTMYHW Ha M3XoAWTe Ha mpewa ot BOAOPOAHW Bpb3IKM, MukpoenekTponkara exema
CbCTABEHA OT ONePauMOHHM YCunBatenn u PyHKUMOHUpaWE KaTo AEKOAED, € npoexTupaMa B

. Rusev, R,, Transient Analysis of Electronic Circuit Derived from the Active Site B-lactamase

Hydrogen Bonding Network, ET2015, Annual Journal of electronics, 2015, Sozopol, Bulgaria,
ISBN1314-0078, pp. 53-56;
20T,

3a uenure Ha MUKDOBNEKTPOHMKETE & KOAupaka ypes Verilog-A CXema, npowsnssna or
MPEXU OT BOROPOAHM BPBLIKM, Pasnonomenu B 3KTUBHMAT UEHTHLD HA NpoTemHa Beta-naktamasa.

Ha Cxemarta, u3xoaute wa Bepuwrata ca nogobHK Ha u3xos wa IMMANTYAEH OrpaHuvuTen, Ha
UTOUHMK Ha TOK M Ha Moaynatop.

R. Rusev, G. Angelov, E. Gieva, B. Atanasov, M., Hristov, “Green Fluorescent Protein Hydrogen
Bonds compared to Microelectronic Devices”, Annual J. of Electronics, 2015, Vol, S, pp. 186-178.
ISSN 1314-0078

OCTaTbuk OKONO Xpomodopa, KouTo y42CTBaT 88 doToumkbaa. Monyyenu ca NPOTOH NpeHocHUTE
X3pAKTEPUCTUKM Ha BCAKa BOAOPOAHS Bpb3Ka. YcTanoseHo e, ye N3paMmeTbpsT Ha NpPoToHeH
MPEHOC 33BUCH OT ROHOPHUTE W GKUENTOPHUTE EAEKTPOCTATHYHM NOTEHUManK, KOONepaTUBHK
EOEKTH W CyMmapHOTO BenTbymo ENEKTPOCTATHYHO None. TPoTOH NpexocHHTe X3paKTepucTUkM 8
32aBMCUMOCT OT A0HOp/akuenTopuuTe NOTEHUMENM Ca CXOAHU Ha |-V X3PAKTEDUCTUKYM HE 2- uay 3-
ENEKTPOAHU YCTPOWCTBA. OcseH ToBa uma X3PAKTEPUCTUKM, KOMTO €3 NOAOBHM Ha Anoa (4o
obbpHaTta), uaxoaHa XapaKTEPUCTHKE Ha nonesu TP3H3IUCTOP, M3TOYHMK M3 TOK. XpomodopsT 1
FAYTaMaTa 8 MpemaTa oT Bog0poaHu BPDB3KU UMAT QyHKUWK NOA0BHM Ha MYATHANEKCOP.



23,

Bulgaria, June 25-27, 2009.
http://amo.dmt-product.com/amo~09/images/amo_2009_v3.pdf
4r,

- R. Rusev, G. Angeloy, |, Panayotov, T. Takav, M. Hristov, “Mathematical and Behavioral Modeling

of Polycrystalline Solar Madule”, Journ. of Advanced Materials and Operations (AMO) Society,
2010, Iss. 3, Vol. 1, Pp. 43-46. ISSN 1313-8987
4t

nomeAy €1 U CbC CTOMHOCTUTE OT npon3soauTens.

R. Rusev, G. Angeloy, |, Panayotov, M. Hristov, T, Takov, "Matlab and Verilog-A Models of Solar
Cells”, Annual J. of Electronics, 2010, Vol.4, No. 1, pp. 46-49. ISSN 1313-1832
ar,

Paspaboten e wHos noBeAeHyecku mogen 3a doToBONTaMYHUTE MOAynM, 8 KOWUTO ce
npunara nonyemnupusex noaxoa. MogenHute ypasHeHus ca Kogupasu 8 Matlab Verilog-A.
Verilog-A mogensT e 3anomen 8 Cadence IC Design Framework. Peayntatute or asara mogena ca
BepudrUupanu ¢ EHCNEPUMEHTANHN NaHHW 33 TLHKOCACEH MOAyNn, NPepocTaseHn or
npoussogurens. Habnwoaasa ce muoro Aobpo cuenageHue Mexay pesyntarute or Matlab u
Verilog-A cumynauuure u EHCNEPUMEHTANHUTE AaHHK.

10



24. G. Angelov, R. Rusev, E. Gieva, R. Radonov, T, Takov, M. Hristov, “Matlab Behavioral Model of

25.

26,

Polymer-Fullerene Solar Cell”, Proc, of the 6th Colloque Francophone sur L'Energie -
Environnement - Economie et Thermodynamique (COFRET'12), pp. 293-297, Sozopol, Bulgaria,
June 11-13, 2012,

31

- B Ta3u cratus e paspaboren nosegeHyecku MOAen Ha nonumep — dynepes conapsa
KNeTka, Kvaeto (2-methoxy-5-(3-, 7-dtmethyl-octyloxy)-1,4-phenylene vinylene (MDMOPPY) &
AOHODP®T H3 eneKTpoxu, a pasTesopumara ¢opma Ha 6bnMMncrbp¢ynepeﬂa [6,6] phenyl-Ce1-

KNETKa ce cucrom or ITO / PEDOT: PSS / MDMOPPV: PCBM / Al).

Mogenst npunars nonyemnupuyer noaxoa, a YP3BHEHMA Ca Koawpauu & Matlab.
Pesynrature or ChmynaumsTa ca npoeepeny ¢ EKCNEepUMEHTanHW pesyatari 33 ChWaTa KneTka.
lpewkara ot CHMYN3UMMATE 33 TOK3 Ha KbCo CoeauHenne e okono 4%, a 3a HanpexenuneTo Ha
npasex xon 2%.

Rusev R., “Behavioral Mode! of Copper Indium Gallium Selenide Solar Module”, iCEST 2018, June
28 - 30, Sozopol, Bulgaria, 2018, pp. 297-300, ISSN: 2603-3259
20T,

TEHEPUPaHATa MOWHOCT B peanum ycnosus — TEMNEPATYPa Ha OKONHAaTa CPeaa W cAbMuyesa
Panvauus.

Nikolay Delibozoy, George Angelov, Rostislay Rusev, Tihomir Takov and Marin Hristov, “Modified
DRAM cell design using high-k MOS capacitor”, International Conference on Semiconductor Micro-
& Nanoelectronics, Yerevan, Armenia, July 1-3, 2011, pp. 218 -222, ISBN 978-5-8084-1452-5.

47,

Cvapnanera e cxema 338 CUMYNTMPAHE Ha DEXUMMTE YeTeHe W 33aNMC Ha 3-TpaHzuCTOpHa
DRAM knetka. Cxemara e NpoexTpana no 0.35 CMOS TexHonorua Ha AMS e Cadence. Ypes
3aMAHa Ha Si koHaeH3saTop ¢ MOS KOHAEH33TOP CbC cnoi ot HID,-Tax0s, KNETKATA KOHCYMMPa no-
Ma3NKC eHepr¥a U uMa no-manka nnou. Bcneacrsue Ha MaTpuuHuA edexT (Bcaka namer
NpeacTasndasa marpuua or KNeTku) 8 pesyntantHata DRAM Namer we ce ysenuun 6pos Ha
KNETKWTE B CHLUATA NAOLY NPU eaHaKea o6wa KoHCymupana MOWHOCT,

11



27. M. Spasova, G. Angelov, M. Hristoy, Radonov R., R. Rusev, “Overview of Carbon Nanotube Field-
Effect Transistors”, Nanoscience & Nanotechnology - Nanostructured materials application and
innovation transfer Journal, issue 13, 2013, Pp. 187-190. ISSN 1313-8995.

4T,

Hanpasen e MPETAEA H3 paanuuHuTe TUNOSE noneau TPEHIUCTODK ¢ sBrepogHu
HAHOTPBOBM (CNTFET), kouto umar FONAM NOTeMUWan 3a npunoxexue B NONMYNPoOBOAHMKOBATA

OBLY BPOA: 114r,

OBLL BPOW 7+T18: 222+,

\

|
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MAJOR CONTRIBUTIONS OF THE PUBLICATIONS:

Hydrogen bonding networks are modeled and investigated for possible
applications in microelectronics. The types of modeled networks are: i) branched
networks [1], ii) networks from the active site [2,3) of beta-lactamase protein and
iii) networks of Green Fluorescent Protein duringthe A A *[7] state. The models
(coded in Matlab) show that the networks have functions similar to amplifier
[1,2,3,7], amplitude limiter [1,3,7], current source [2,3], signal modulator [2,7].

DC analysis, transient analysis and pulse analysis show that the circuits have
functions similar to transistor [4], amplifier [6,8], amplitude limiter [4, 8],
modulator [8], current mirror [6], decoder [4], repeater [5], inverter [5,6], D-latch
[5), demultiplexer [5]. The results show that these objects can replace standard
elements and devices manufactured by Si-technology.

Experimental measurements of different 14 nm FinFET structures (n- and p-type)
were analyzed to select the appropriate data for subsequent extraction of
Parameters required for compact modeling and design with these transistors.

The selection is made according to a developed procedure for evaluation of
smoothness in Matlab [10].

A Matlab extraction procedure for compact models of 14-nanometer FinFET
transistors [9] was developed. The extraction is based on experimental
measurements of 14-nm FinFET transistors. For verification, the extracted
parameters are simulated in the PTM MG SPICE model.



PUBLICATIONS:

1 R. Rusev, G. Angelov, E. Gieva, T. Takov, M, Hristov, “Hydrogen Bonding network as 3 DC Level
Shifter and a Power Amplifier”, Proc, of 17th International Conference Mixed Design of Integrated Circuits
and Systems (MIXDES 2010), pp. 408 - 411, Wroclaw, Poland, June 24-26, 2010. ISBN 978-1-4244-7011-2
http://ieeexplore.ieee.org/xpl/login.jsp?tp=&amumber=5551698

SOURCE: Scopus 12 pts,

The present paper compares 3 protein hydrogen bonding netweork (HBN) to a microelectronic circuit, The
HBN properties that are applicable to the microelectronic circuit are simulated in Matlab. The hydrogen
bonds are coded in Matlab as tree- and four- terminal microelectronic block elements which build up the
respective electrical circuit. The simulations demonstrate that the circuit can operate in various electrical

operate as current amplitude limiter.
All these results prove that the investigated hydrogen bonding network can successfully process
infarmation.

2, E. Gieva, R. Rusey, G, Angelov, R. Radonov, M. Hristov, “Microelectronic Circuits Analogous to
Hydrogen Bonding Networks in Michaelis Complex of B-Lactamase Protein”, Proc. of the 37th IEEE Intl,
Spring Seminar Electr. Tech. (ISSE 2014), pp. 278 - 283, Dresden, Germany, May 2014. DOI:
10.1109/ISSE.2014.6887608

SOURCE: Scopus 12 pts.

presented by three- or four-terminal block-elements in the juxtaposed electrical circuits. The block-
elements are coded in Matiab with polynomials and static and dynamic analyses are performed. The
circuits’ behavior appeared to be similar to current source or amplifier, and signal modulator.

3. E. Gieva, R. Rusev, G. Angelov, "Hydrogen Bonding Networks in Transient State of Beta-Lactamase
Protein Analogous to Integrated Circuits”, Proc. International Spring Seminar on Electronics Technology,
Vol. May 2018, pp. 310-315. Electronic ISSN: 2161-2064

http://ieeexp!ore.ieee.org/document/?SGBZ 11/

SOURCE: Scopus 20 pts.

Two hydrogen bonding networks (HBN) that are extracted from the B-lactamase protein are presented
and studied in the present paper. The HBNs are formed in the active site of beta-lactamase when beta-
lactamase is in transient state (T1). The hydrogen bonds are modeled as three or four-terminal block
elements analogous to classic electrical multi-terminal networks. Each block element is coded in Matlab
and described by polynomials. Block elements are then included in a microelectronic circuit analogous to
“proton networks”, The dynamic and static simulations with analogous circuits are carried out in Matlab.
The results showed an analogy to a current source, amplifier, current mirror, and amplitude limiter.



4, E. Gieva, R. Rusey, G. Angelov, R, Radonov, T. Takov, M. Hristov, “Verilog-A Mcdeling of Electrical
Circuit with Adding Element Based on Branched Hydrogen Bonding Network”, Proc. of 19th International
Conference Mixed Design of Integrated Circuits and Systems (MIXDES2012), PP. 401 — 404, Warsaw,
Paland, 24-26 May 2012, {SBN 578-83-62954-43-8

SOURCE: Scopus 10 pts,

microelectronic circuit analogous to hydrogen bonding network operates as DC Level Shifter, transistor,
amplitude limiter and decoder.

5. E. Gieva, R. Rusev, G. Angelov, M. Hristoy, T. Takov, “Digital Operation of Microelectronic Circuits
Analogous to Protein Hydrogen Bending Networks”, Intlernational Journal BlOautomation, 2012, Vol. 16,
No. 4, pp. 291-308, ISSN: 1314-2321 {on-line) 1314-1902.

SOURCE: Scopus 12 pts.

Two hydrogen bonding networks with water molecules and branching residues extracted from B-
lactamase protein are investigated and their proton transfer characteristics are studied by creating
analogous electrical circuits consisting of block-elements. The block-elements and their proton transfer
are described by polynomials that are coded in Matlab and in Verilog-A for use in the Spectre simulator of
Cadence IC design system. DC and digital pulse analyses are performed to demonstrate that some circuit
outputs behave as repeaters while other — behave as inverters. The results aiso showed that the HBN
circuits might behave as a D-fatch and a demuitiplexer.

6. E. Gievs, R. Rusev, G, Angelov, R. Radonov, M, Hristov, T. Takov, “Behavioral Mede! of Hydrogen
Bonding Network for Digital Signal Processing”, WSEAS Transactions on Circuits and Systems, Issue 9,
Volume 12, September 2013, pp. 286 - 295, E-ISSN- 2224-266X,

SOURCE: Scopus 10 pts.

An electrical circuit based on a linear hydrogen bonding network of beta-lactam proteins is realized. The

7. R. Rusev, G. Angelov, E. Gieva, B. Atanasov, M. Hristov, "Microelectronic Circuit Emulating
Hydrogen Bonding Network of Green Fluorescent Protein®, Proc. 25th International Scientific Conference
Electronics (ET 2016), Sept. 2016, pp. 183-186, ISBN 978-1-5090-2882-5.
http://leeexplore.leeeorg/document/7753511/

SOURCE: Scopus 12 pts.

Hydrogen Bonding Network in active site of wild type Green Fluorescent Protein during the A>A* state is
modeled. A microelectronic equivalent circuit is developed on its basis to emulate the operational

3



8. R. Rusev, G. Angelov, E. Gieva, M. Hristov, “Circuit Modeling of Green Fluorescent Protein’s
Hydrogen Bonding Network in Cadence”, 2017 40th International Spring Seminar on Electronics
Technology (ISSE), Sofia, 2017, pp. 1-4. DOI: 1 .1109/I1SSE.2017.8000949. Electronic ISSN: 2161-2536
http:/ﬁeeexploreAieee.org/document/8000949

SOURCE: Scopus 15 pts.

A library of block-elements that mimics the behavior of the hydrogen bonds of Green Fluorescent Protein
is created in Cadence for bioelectronics applications. A circuit is designed with these elements that model

characteristic clearly shows three operating regions. Depending on the bias points the circuit inspired by
the hydrogen bonding networks operates as an amplifier, modulator and amplitude limiter.

9, Angelov, G., Spasova, M., Nikolov, D., Ruskova, |, Rusev, R, “Extraction of Mode! Parameters for
14-nm Bulk FinFET” (2018) Praceedings of the International Spring Seminar on Electronics Technology,
2018-May, art. no. 8443678, A https://www.scopus.com/inward/record.uri?eid:Z-sZ.O-

85053355750&doi=10.1109%2ﬂSSE.2018.8443678&partnerl0=40&md5=91527e98bf2fC63517925178783
e3916

COI: 10.1109/ ISSE.2018.8443678

https://ieeexplore.ieee.org/document/8443678

SOURCE: Scopus 12 pts.

In this paper, an extraction procedure for 14 nm bulk FinFET devices is realized in Matlab. Parameters

selected for extraction include the threshold voltage at zero bulk voitage (VT0), the output conductance

10, Angelov G, Nikolov D., Spasova M., Ruskova |., Rusev J., Rusev R., “Analysis of Experimental Data
for 14-nm FinFETs”, Proc. XXVII International Scientific Canference Electronics - ET2018, September 13 -
15, 2018, Sozaopol, Bulgaria, ISBN 578-1-5386-6691-3, IEEE Catslog Number CFP18H35-CDR pp. 195 - 188,
2018

https://ieeexplore.ieee.org/document/8549623

SOURCE: Scopus 10 pts,

In this paper we analyze measurements data of different 14 nm bulk FinFET structures — both n- and p-
type. The analysis is based on the smoothness of the experimental characteristics. Smoothness is
important for the subsequent parameter extraction procedures. it is estimated by taking first derivatives



of the experimental curves and comparing them to their fitted polynomial. Calculations have been
performed in Matlab.

The results showed that (measured by the above described method) at lower gate voltage values

(Ves =0,01,0.2,03 2nd 0.4 V) the smoothness Is below 10% and at higher gate voltages (Ves = 0.5, 0.6,
0.7 and 0.8 V), the smoothness is less than 2%,

TOTAL: 125 pts.
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MAJOR CONTRIBUTIONS OF THE PUBLICATIONS:

Proteins [10], their hydrogen bonds [9,20] and hydrogen bonding networks are
modeled and analyzed for possible applications in microelectronics. The hydrogen
bonding networks are of the following types: i) branched networks [11], ii)
networks formed at the active site [12,13] of beta-lactamase protein during the
intermediates of the acyl-enzyme reaction and iii) networks from Green
Fluorescent Protein [20] in ground state. The models (coded in Matlab) show that
the hydrogen bonds have functions similar to MOSFET with double gate [9],
current source [9,20] and amplifier [9], diode [20], field effect transistor [20],
multiplexer [20], and networks have functions similar to amplifier [11,13], current
source [11], signal modulator [12,13], current mirror [12], triangular pulse
generator [11,12,13), sinusoidal signal generator [12].

Circuits [2,15,16,17,19] analogous to hydrogen bonding networks are modeled in
Verilog-A and implemented in Cadence in order to verify the opportunities for
applications in microelectronics and CAD systems. The performed DC analysis,
transient analysis and pulse analysis shows that the circuits have functions similar
to amplifier [15,16,17], current source [17,19], amplitude limiter [19], signal
modulator [16,19], current mirror [15], triangular impulse generator [17],
repeaters (2], inverters [2]. The results show that the hydrogen bonding networks
can replace standard Si-technology elements and devices.

Based on the results, a library of elements similar to hydrogen bonds is created
and laboratory exercises for the course "Nano and Bioelectronics” (Code ECTK
MMMN10.5) from the curriculum of the FETT Master program "Microtechnologies
and Nanotechnology" is developed.

New microelectronic circuits with conventional Si-devices are designed in
CADANCE to perform previously unknown functions of hydrogen bonding
networks [14, 18]. It is proven that by using standard CAD technologies, circuits
that mimic the behaviour of the bio objects can be realized.



¢ A behavioral model for estimation of the generated energy, power conversion
efficiency, short-circuit current, open-circuit voltage, and other parameters of
photovoltaic cells and modules is developed; the model is for real operation
conditions — different irradiance and ambient temperature. The model is coded in
Matlab and Cadence. It gives good results as the error from the simulations is
comparable to the errors of the experimental measurements for Si-polycrystalline
modules [1,22], Perovskite solar cells [3], thin-film solar modules [23], Polymer-
Fullerene solar cells [24], Copper Indium Gallium Selenide solar module [25].
An experiment is performed for deposition and characterization of the
photoelectric properties of the ITO | DPP | Al thin film structure [6].

* A MOS capacitor model with high-k Hf0,-Ta,0s mixed layer structure [4, 5] is
developed. A circuit that models a 3T DRAM cell with a layer of Hf0,-Ta,0, [26] is
created.

* New nanomaterial transistors [27] are described and Cadence Spectre model of a
RF single electron transistor [21] is developed. The model well describes its
properties.

* A synchronous buck dc-dc converter with Zero Voltage Switching (2VS) for low
power applications is presented and investigated in Cadence with a CMOS 0.35 um
technology. The power losses in the converter's components are evaluated and
analyzed. The obtained results show that the efficiency of the standard switch-
mode buck dc-dc converter can be increased by about 3.6% if ZvVs technique is
applied [7].

* A model [8] to predict the energy output from reverse electrowetting (REWOD)
energy harvesting system with cost-effective materials is developed. The model of
the REWOD system is verified with experimental data and then systems of 50
drops on BaTiO; and PZT are investigated, which yield respectively 12.23 J and
16.62 W electric energy under mechanical effects.



PUBLICATIONS:

1. G.Angelov, R. Rusey, A, Andonova, M. Hristov, “Behavioral Modeling of Polyerystalline Madule ET-
P660230WW", Proc. of ISSE 2013, Alba Julia, Romania, May 8 - 12 2013, pp. 1-6 (EOB), ISSN 2161-
2528, E-ISBN: 978-1-4673-2239-3, |SBN:- 978-1-4673-2241-6,

SOURCE: Scopus 10pts,

A behavioral model is presented in which a semi-empirical approach is used to predict the
parameters of a polycrystalline solar module ET-P660230WW in real conditions. Model equations
are coded in Matlab. The results of the simulation are compared to the data provided by the
module manufacturer, The model very well predicts the behavior of the module in real operating
conditions, The errors for short circuit current and the open circuit voltage are less than 4%.

2. Rusev, R., "Hydrogen bonding network as 3 logic gate”, 26th International Scientific Conference
Electronics, ET 2017 - Proceedings, 2017- November, pp. 1-4.
https://www.scopus.com/lnward/record.uri?eid:Z-sZ.O-

85043460610 d0i=10.1109%2fET .2017.8124383&partnerlD:dO&md5=6bc2dc895e83d5dab4397c
54bfdcb88g4

DOI: 10.1109/ET.2017.8124383

SOURCE: Scopus 40 pts.

A circuit consisting of four- and five-terminal block elements is developed to imitate the behavior
of hydrogen bonding networks in the -lactamase protein, The circuit is implemented in Cadence
Spectre to simulate its signal processing capabilities. The analysis shows that circuit outputs have
logic levels for the current. The simulations show that the circuit can simultaneously invert and
repeat signals, i.e. parts of the protein operate as logic gates,

3. Rusev R.,”Behavioral Mode! of Perovskite Solar Cells”, Proc. XXVII International Scientific
Conference Electronics - ET2018, September 13 - 15, 2018, Sozopol, Bulgaria, ISBN 978-1-5386-
6691-3, IEEE Catalog Number CFP18H39-CDR, pp. 199-202, 2018
https://leeexplore.ieee.org/document/8549668
SOURCE: Scopus 40 pts.

A behavioral model of perovskite solar cells is developed. The mode! €quations are semi-empirical
and they are coded in Matlab. The equations describe the current density, voltage and power
conversion efficiency at different irradiance despite of the fact that perovskite solar cells have
hysteresis characteristics. Simulation data are juxtaposed with experimental data for a FTO/c-
Ti02/mp-TiO2/MAPbI3/OMeTAD/Au cell. The results very well predict the values for the current
density and voltage at high irradiance but at low irradiance the current is underestimated and the
voltage is overestimated. The mean difference of the predicted power conversion efficiency
remains under 1 % regardless of the scanning — reverse or forward.



4. G. Angelov, N. Bonev, R. Rusev, M. Hristov, A. Paskaleva, D. Spassov, “Verilog-A Mode! of a High-k

Hf02-Ta205% Capacitor”, Proc. of 18th International Conference Mixed Design of Integrated
Circuits and Systems (MIXDES 2011), pp. 470-475, Gliwice, Poland, June 16-18, 2011. ISBN 978-83-
932075-0-3

http:/ﬁeeexplore.ieee.org/xpl/log}n.}sp?tp=&amumber=6015961

SOURCE: Scopus 6 pts.

A procedure for modeling of MOS capacitor using high-k Hf02-Ta205 mixed layer structures js
developed. The Verilog-A hardware description language is used for this purpose, and the
developed model equations are based on BSIM3v3, which uses the threshold voltage modeling
approach, The C-V and |-V characteristics are simulated in Spectre circuit simulator of the Cadence
CAD system and they are validated against measurements of stack structure.

- G. Angelov, N. Bonev, R. Rusey, M. Hristov, A, Paskaleva, “Surface Potential Model of a High-k

HfO2-Ta205 Capacitor”, Proc. of 19th International Conference Mixed Design of Integrated
Circuits and Systems (MIXDES2012), PP. 386 - 391, Warsaw, Poland, 24-26 May 2012. ISBN 978-
83-62954-
http://ieeexplore.ieee.org/xpl/articleoetails.jsp?tp:&arnumber=62262B&conlentType=Conferen
ceWublications&queryText%3DSurface+potential+model+of+a+high—k+Hf02-TaZOS+capa‘citor
SOURCE: Scopus 8 pts.

A compact mode! of a MOS capacitor with high-k Hf02-T3205 mixed layer stack is developed in
Matlab. The developed model is based on the psp model, using the most advanced modeling
approach with surface potential,

The obtained characteristics are verified in Spectre circuit simulator within Cadence CAD system
based on experimental data and show very accurate match - less than 3% error. In addition to the

simulation resuits, the implementation of the model itself is a clear example of a methodology for

simulation piatforms.

- Y. Georgiev, 1. Honova, G. Angelov, P. Heinrichova, |. Zhivkov, A. Andonova, M. Valg, R. Rusev, T,

Takov, M. Weiter and M. Hristov, “Photoelectric Characterization of Thin Vacuum Deposited
Diphenyl-Diketo-Pyrrolopyrro!es Fiims", Proc. of the 29th Intl. Conf, Microe!. (MIEL 2014), pp. 223-
226, Belgrade, Serbia, May 2014, |SBN: 978-1-4799-5295-3,
http://ieeexplore.leee.org/document/6842127/

SOURCE: Scopus 4 pts.

The modern organic semiconductor devices are designed and manufactured as multilayer
structures with stacked organic / inorganic thin films. There dre strong requirements to properties
of the particular films comprising such structure, e, g homogeneity film, thickness uniformity and
roughness. Physical Vacuum Deposition (PVD) technique fulfills all of these requirements and even
the ability to produce the whole multilayer structure in the same vacuum cycle.

Diphenyl-diketopyrrolopyrro!es (DPP) has low molecular weight materials with promising
luminescence and photoelectrical properties. Current paper deals with PVD of thin DPP films and

4



nm thicknesses were prepared. The surface morphology of the films were studied by SEM imaging.
Photoelectric properties have been successfully demonstrated and directions to performance
improvements have been given.

E Gieva, T. Brusev, G. Angelov, R. Rusev, M. Hristoy, “Investigation of Power Losses in
Synchrenous Buck DC-DC Converter with Zero Voltage Switching”, Proc. 25th international
Scientific Conference Electronics (ET 2016), Sept. 2016, pp. 171-174. ISBN 978-1-5090-2882-5.
http://ieeexplore.ieee.org/documem/7563221/

SOURCE: Scopus 8 pts.

In this paper a synchronous buck de-de converter with Zero Voltage Switching (ZVS) for low power
applications is presented and investigated in Cadence with a CMOS 0.35 uym technology. The
power losses in the converter's tomponents are evaluated and analyzed. The obtained results
show that the efficiency of the standard switch-mode buck dc-de converter can be increased by
about 3.6% if ZvS technigue is used.

- R. Rusev, G. Angeloy, K. Angelov and D. Nikolov, “A modei for Reverse Electrowetting with Cost-
effective Materials”, Proc. 26th international Scientific Conference Electronics (ET 2017), Sept.

2017, pp. 157-160. ISBN 978-1-5386-1752-6.

SOURCE: Scopus 10 pts.

In this paper, a model to predict the energy output from reverse electrowetting (REWOD) energy
harvesting system with cost-effective materials is developed. The REWQOD phenomenon on a
dielectric surface allows the generation of electrical energy from spontaneous, aperiodic
mechanical movements, uniike conventional approaches (piezoelectric and electromechanical),
which have low energy efficiency in outside the resonant frequency of transformation.

The model of the REWOD system is verified with experimental data and then a system with 50
drops on BaTiO3 and PZT is presented, which yield respectively 12.23 pJ and 16.62 W electric
energy under mechanical effects.

TOTAL: 108 pts,

\
Signature.......... - s )
/chief asst. prof. ené’. R. Rusev/



10.

I'-8."Scientific publications in issues that are published in
non-referenced issues with scientific reviewing or in edited coauthor works"
of Rostislav Rusey

R. Rusev, G. Angeloy, E. Gieva, B. Atanasov, M. Hristoy, "Microelectronic Aspects of Hydrogen
Bond Characteristics in Active Site of B-lactamase during the Acylenzyme Reaction”, Annual J. of
Electronics, 2012, vol,6, No, 2, pp. 35-38. ISSN 1314-0078

4 pts.

The behavior of hydrogen bonding networks in active site of B-lactamase during the acylenzyme
reaction cycle is studied. Proton transfer through the HBN: |s simulated during the four

amplifier.

E. Gieva, R. Rusev, G, Angelov, R. Radonov, M. Hristov, T, Takov, “Proteins Application in
Electronics”, Nanoscience & Nanotechnology - Nanostructured materials application and
innovation transfer Journal, pp. 181 - 186, iss. 13, 2013, ISSN 1313-8995

3 pts.

In this paper, a possible uses of proteins in electronics is discussed and analyzed. Three objects are
investigated: Photoactive Yellow Protein, Green Fluorescence Protein and Bacteriorhodopsin. In all
discussed proteins, proton transfer or proton current is observed, i.e, they have the ability to

11. R. Rusev, G. Angelov, E. Gieva, M. Hristov, T, Takov, “Hydrogen bonding network emulating

frequency driven source of triangular pulses”, International Journal of Microelectronics and

Computer Science, 2010, Vol. 1, No. 3, Pp. 293-298. ISSN 2080-8755

http://baztech.icm.edu‘pl/baztech/cgi-bin/btgetdoc.cgi?LODG-OO24-0028

IMPACT FACTOR : 1.00 ; Impact factor source: http://www.researchbible.org/ ?date=20121001b
4 pts,

A three output microelectronic circuit functionally equivalent to a hydrogen bonding network is
modeled. Proton transfer properties of each hydrogen bond of the network has been emulated by
block-elements in the microelectronic circuit with their respective |-V characteristics. These



12.

14,

15.

R. Rusey, E. Gieva, G. Angelov, R. Radonov, M. Hristov, “Microelectronic Circuit Analogous to
Hydrogen Bonding Network in Active Site of E-lactamase”, ACEEE Int. J. on Signal and Image
Processing, Vol. 5, No. 1, January 2014, pp. 93-100.

4 pts.

as well as signal modulator

- M. Hristov, R. Rusev, G. Angelov, E. Gieva, “Demonstration of Protein Hydrogen Bonding Network

Application‘ to Microelectronics”, Facta Universitatis, Series Electronics and Energetics, Vaol. 27, No.
2, pp. 205-219, June 2014, ISSN: 0353-3670. (invited paper)
http://casopisi.junis.ni,ac.rs/lndex.php/FUElectEnerg/article/view/lQG/??

S pts.

Model of hydrogen bonding netwerks in active site of B-lactamase during the fast intermediate EY
of acylenzyme reaction semi-cycle is presented. The |-V characteristics of each hydrogen bond are
calculated following Marcus theory and theory of protein electrostatics. Simulations showed that

E. Gieva, R. Rusev, G. Angelov, M. Hristov, T. Takov, “Microelectronic Differential Amplifier
Functionally Analogous to Hydrogen Bonding Network”, Annual J. of Electronics, 2010, Vol.4, No.
1, pp. 42-45. ISSN 1313-1842

4 pts.

A microelectronic circuit functionally analogous to hydrogen bending network is developed and
analyzed. The simulations, carried out in Matlab, demonstrate that the Matlab biocircuit emulates
the behavior of the conventional electrical circuit of a differential amplifier. The real
microelectronic circuit with output characteristics that are similar to the output characteristics of
the hydrogen bonding network is implemented in CADENCE. The CADANCE circuit shows very
good agreement with its Matlab counterpart. This proves that the algorithm of operation of the
hydrogen bonding networks can be applied to microelectronics by designing state-of-the-art
circuits.

Gieva, E.E., R. P. Rusev, R, |, Radonov, T. B. Takov, M, H. Hristov, «Verilog-A Behavioral Model of
Hydrogen Bonding Network”, XIX International Scientific and Applied Science Conference
“Electronics 2011, 14-16 September, 2011, Sozopol, Bulgaria, Annual Journal of ELECTRONICS,
Technical University of Sofia, Faculty of Electronics and Electronics Technologies, ISSN 1313-1842,
Volume 5, Number 2, pp. 128-131

4 pts.



16.

17,

18,

Information processing requires new approaches and circuits. Novel algorithms and devices are
needed to emulate the operation of bioobjects such as DNA, neuron networks, and proteins with
their hydrogen bonding networks. In the present paper a circuit to imitate the proton transfer in
hydrogen bonding network is developed. It is modeled in Cadence CAD system using Verilog-A
tanguage which is compared to already investigated Matlab model, Based on the behavioral model
@ DC and transient analyses are performed. The results show the modeled circuit is simifar to a
current mirror or an amplifier.

E. Gieva, L. Penov, R. Rusev, G. Angeloy, M. Hristov, “Protein Hydrogen Bonding Network Electrical
Medel and Simulation in Verilog-A®, Annual J, of E lectronics, 2011, Vol.5, No. 2, pp. 132-134, ISSN
1313-1842. 4 pts,

E Gieva, R, Rusey, G, Angelov, T. Takov, M, Hristov, “Simulation of Branching Hydrogen Bonding
Network in Cadence”, Proc, of the 1st Intl. Conf. Systems, Power, Control, Robotics (SCORPORO
"12), Latest Advances in Systems Science and Computational Intelligence, pp. 171-176, Singapore
City, Singapore, May 11-13, 2012. ISBN: 978-1-61804-094-7
http://www.wseas.us/e-library/conferences/ZO12/Slngapore/lClSClSCO/lClSClSCO-Z?.pdf

4 pts.

Microelectronic circuit based on branching hydrogen bonding network with water molecuies is
modeled. The hydrogen bonds of the network are presented by electronic block-elements in a3
microelectronic circuit, These block-elements and their electrical connections are coded in
Cadence Spectre simulator where transient and DC analyses are performed. The simulations from
Cadence are compared to previously obtained Matlab simulations. The resuits from the DC
analysis show that the circuit behavior is similar to a current source or amplifier. The transient
analysis shows that the circuit analogous to the hydrogen bonding network can operate as triangle
pulse source.

E. Gieva, R. Rusev, P, Goranoy, G. Angeiov, R. Radonov, M. Hristov, "Microelectronic Circuit with
Operational Amplifiers Imitating Hydrogen Bonding Network Behaviour”, Annual J. of Electronics,
2013, Vol.7, pp. 176-179. ISSN 1314-0078.

3 pts.

This paper presents the design of microelectronic circuits functionally analogous to the outputs of
the hydrogen bonding network. A microelectronic circuits, functioning as a decoder, is designed in
CADENCE environment. DC and transient analyses are carried out in the same software. The
simulations show that the circuit imitates very well the behavior of the hydrogen bonding
network.



21.

Although, this example includes only one hydrogen bonding network it shows the possibilities to
salve the inverse task - to develop new microelectronic circuits that perform previously unknown
functions, derived from bic objects.

. Rusev, R., Transient Analysis of Electronic Circuit Derived from the Active Site B-lactamase

Hydrogen Bonding Network, ET 2015, Annual Journal of electronics, 2015, Sozopol, Bulgaria,
ISBN1314-0078, pp. 53-56;
20 pts.

A Verilog-A circuit derived from a Hydrogen Bonding Network located in the active site of B-
lactamase protein is developed for the purposes of microelectronics. The transient circuit analysis
showed that the protein is able to process information like conventional the microelectronic

circuits. At identical sine signal input, circuit outputs are similar to the outputs of an amplitude
limiter, current source, and modulator.

- R. Rusev, G. Angeloy, £. Gieva, B. Atanasov, M. Hristov, "Green Fluorescent Protein Hydrogen

Bonds compared to Microelectronic Devices”, Annual ). of Electronics, 2015, Vol. 9, pp. 186-178.
ISSN 1314-0078

Green Fiuorescent Protein hydrogen bonding network in ground state is investigated. The network
consists of chromophore, water molecule, and protein residues around the chromophore that
participate in the photocycle, Proton transfer characteristics for each hydrogen bond are obtained,
it is found that the proton transfer parameter depends on donor and acceptor electrostatic
potentials, cooperative effects, and the sum of protein electrostatic potentials. The shapes of
proton transfer parameters versus donor and acceptor electrostatic potentials are similar to I-v
characteristics of 2- or 3-terminal devices. In addition, there are characteristics that are similar to
reverse diode characteristic, output characteristic of field effect transistor, current source, The
chromophore and glutamine acid residuum in hydrogen bonding networks have functions similar
to microelectronic multiplexer.

R. Krysteva, I. Cholakova, G. Angelov, R. Rusev, T, Takov, “Simulation of 3 Radio-Frequency Single-
Electron Transistor (RF-SET) in Cadence Spectre”, Proc. of the 9th International Scientific
Conference Advanced Materials and Operations 2009 (AMQ '09), Vo, 2, pp. 385-388, Kranevo,
Bulgaria; June 25-27, 2009,
http://amo.dmt—product.com/amo-09/images/amo_zoos_v3.pdf

4 pts.

An equivalent circuit of a single-electron transistor (SET) of radio frequency (RF) reflective
(reflective) type has been developed. It is simulated in Cadence's Spectre Simulator with ideal



23,

24,

-R. Rusev, G. Angeloy, |, Panayotov, T. Takov, M. Hristov, “Mathematical and Behavioral Modeling

4 pts.

R. Rusev, G. Angeloy, |, Panayotov, M. Hristov, T. Takoy, “Matlab and Verilog-A Modeis of Solar
Cells”, Annual ). of Electronics, 2010, Vol.4, No. 1, pp. 46-49. ISSN 1313-1842
4 pts,

A new behavioral model of phatovoltaic modules is developed applying semi-empirical approach,
Madel equations are coded in Matlab and Verilog-A. Verilog-A mode! is Implemented in Cadence
IC Design Framework. The simulation results from both models are verified against experimental
results for a thin-film module provided in its data sheet. The Matlab and Verilog-A maodels give
very good agreement between simulation and experimental data,

G. Angeloy, R, Rusev, E. Gieva, R. Radonoy, T, Takov, M. Hristov, “Matiab Behavioral Mode! of
Polymer-Fullerene Solar Cell”, Proc. of the 6th Collogue Francophone sur L'Energie -
Environnement - Economie et Thermodynamique (COFRET'12), pp. 293-297, Sozopol, Bulgaria,
June 11-13, 2012

In this paper a behavioral model of polymerfullerene solar cell is developed where (2-methoxy-5-
(3—,7-dimethyl-octyloxy)-l,é&;:henylene vinylene (MDMOPPV) is the electron donor and the soluble
Buckminster fullerene derivative [6,6] pbenyl-CGl-butyric acid methyl ester (PCBM; 2
methanofulterene) is the electron acceptor (the overall solar cell consists of
WO/PEDOT:PSS/MDMOPPV:PCBM/AI). The model is developed applying semi-empirical approach

the simulation are verified with experimental results for the same cell, The simulation error for the
short-circult current is about 4% and for the open circuit voltage is 2%.

- Rusev R., "Behavioral Model of Copper Indium Gallium Selenide Sofar Module”, iCEST 2018, June

28 - 30, Sozopol, Bulgaria, 2018, pp. 297-300, ISSN: 2603-3259
20 pts,



26,

27.

Nikolay Delibozoy, George Angelov, Rostislay Rusev, Tihomir Takoy and Marin Hristov, “Modified
DRAM cell design using high-k MOS capacitor”, International Conference on Semiconductor Micro-
& Nanoelectronics, Yerevan, Armenia, July 1-3, 2013, Pp. 218 - 222, ISBN 978-5-8084-1452.5,

4 pts.

A circuit is created for simulating the read and write modes of a 3-transistor DRAM cell, The
schematic is designed by 0.35 um CMOS AmS technology in Cadence. By replacing a S capacitor

with a MOS capacitor with a Hf0,-Ta;0- layer, the cell consumes less energy and occupies a
smaller area. Due to the matrix effect (each memory is a matrix of cells), the resulting DRAM will

M. Spasova, G. Angeloy, M. Hristov, Radonov R., R. Rusey, "Overview of Carbon Nanotube Field-
Effect Transistors”, Nanoscience & Nanotechnology = Nanostructured materials application and
Innovation transfer Journal, issue 13, 2013, pp. 187-190. ISSN 1313-8995,

4 pts.

TOTAL; 114y,
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