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10 KOHKYPC 3a 3aeMaHe Ha akagemuyHa QUTbXHOCT LJAOUEHT"
B 06nacT Ha BucLeTo obpa3oBanue 5. TexHu4eckn Hayku
no npodecuoHanto HanpasneHue 5.3. KOMyHUKaUMOHHa ¥ KOMMIOTLPHA TEXHUKA
HayyHa cneuvanHocT ,TexXHONors Ha eNnekTpoHHoTO NPOU3BOACTBO"
o6saseH B [1B 6pon 23/ 19.03.2019 r., 32 HyXauTe Ha TY — Codhus,
C KaHguaaT rn. ac. a-p uHx. Poctucnas Pyces
UnieH Ha Hay4HOTO Xypu: AoLU. A-p UHX, bosHKa Hukonosa

1. O6wM NonoXeHus n BuorpauyHn aHHU

KOHKypCBT 32 3aemaHe Ha aKagemu4Ha AnbXHOCT JLoueHT” B
npochecuoHanHo Hanpasnexve: 5.3. KomyHukauuorHa v KOMMIOTBPHA TEXHUKA MO
HayyHa creuuanHocT: ,TeXHONOorMA Ha enekTPoHHOTO NPOU3BOACTBO" € 0DRBeH 32
HyXXAUTE Ha kaTeapa ,TexHONoru U MEHUIKMBHT Ha KOMYHUKALWOHHN CUCTEMW
npy ®akynTeT no TenekoMyHuKauun cnep pelleHus Ha KateapeH cbBeT Ha
kaTeapa ,TexHOMorn ¥ MEHUOXMBHT Ha KOMYHWKaLMOHHN cuctemu” (MpoTokon
Ne4/14.01.2019r) wu Ha DakynteTeH CbBET Ha ®TK (MpoTtokon
Ne 2 / 27.02.2019 r.). OBsasaTa 3a KOHKypca e nydnukysaHa B [ObpxaBeH BECTHUK
Bpoin 23 / 19.03.2019 r. v Ha canTa Ha TY-Codhus Ha Ccblymns AeH.

B KoHKypca y4acTsa eauH kaHguaat —rm. ac. 4-p Poctucnas Pyces,
OT KaTeapa , TeXHONOru ¥ MEHUAKMBHT Ha KOMYHUKALMOHHW cUCTEMM”, 33 KOATO
e oB6sBeH KoHKypca. ['n. ac. Pyces, poaeH Ha 27.11.1976 r., e 3aBbpLUUN BUCLLETO
cu oBpasosanue npe3 2002 r. KaTo MarucTbp UHXEHEP KbM kategpa ,AapeHa
TexHuKka W eHepreTuka', Guandecku dakyntet, CY “Cs. KnumeHTt Oxpugckun”. OT
2006 r. e pe4oBEH QOKTOPAHT B KaTeapa “MukpoenekTponuka®, ®ETT, TY-Codus,
kato npe3 2010 r. e 3awmTUn AUCepTauus Ha Tema “MUKPOENEKTPOHHU aHano3un
Ha NPOTEMHOBU BEPWY OT BOAOPOAHU spb3ku’. OT 2010 go 2013 r. e acuUCTeHT
KoM KaTeapa .TexHomoruu ¥ MEeHWIKMBHT Ha KOMYHWKaUUOHHM cuctemu”, a ot
2013 r. e rnaseH acUCTEHT KbM cbiyaTa kategpa. OT 2003 Ao 2004 r. e paboTtun
no mexayHapogeH npoekt IMAGETOX B “TapTyBCku yHusepcuteT (rp. Tapry,
ECTOHWS) C HayYHV 3aa4y CBbP3aHN C MONEKYHO MOASNNPaHE U paspaboTka Ha
HOBMW NOBEAEHYECKW MOAEnu 3a nNpefckassaHe Ha pasnuiHn DUNYHU U XUMUYHN
CBOWCTBA Ha BellecTsara.

2. O6uo oNUCaHue Ha NpeacTaBeHUTe MaTepuan

KanavaaTsT € NpeAcTasun 3a peueHsnpaHe obwo 37 HayyHu nybnukauum,
10 OT KOUTO Ca PaBHOCTOWHM Ha MOHOrpadus. Mpuemam 3a peueH3npaHe
BcuukuTe 37 TPyAa, KOWTO ca M3BbH AUCEPTaLusTa, KaTo Npy KpawHaTta oueHka
Lie OTYUTaM W YHacTMETO MY B 4 Hay4HOU3CNEeAoBaTEeNCK! npoekTa.



M. ac. a-p Poctucnae Pyces y4acTea B KOHKypca C 18 Hay4Hu nybnukauum,
pedepupann ¥ MHABKCUpaHu B ceeToBHOM3secTHN Gaan panHu (IEEE Xplore u
Scopus), ABE OT KOWTO Ca CamoCTOATENHW, a B YyeTupy OT TAX KaHAuaaTLT €
nmbpeu astop. Chbiyo Taka oT NpeAcTaseHuTe 19 nybnukauun B Hepedepuparm
Hay4HU W3JaHuA C peueHaupaHe, Ase ca CaMOCTOSiITENHW, @ B LWEeCT OT TAX
KaHAMAaTLT e Mbpeu asTop. Te obxsawat 11 cTaTuM B peuUeH3npaHn CrucaHus, a
OCTaHanWTe ca Ha MeXayHapoaHU KOHMEpeHLUN.

MpunoxeHa e aBTopcka cnpaska 3a UMTUpaHURTa Ha TPyAOBETE, Cnopen
KOSTO KaHOMAATBLT uMMa S UMTUMPaHUR B Hay4Hn W3aaHus, pedepupaHi "
WHOEeKCUPaHW B CBETOBHOWU3BECTHW Ha3u paxuu (IEEE Xplore w Scopus), u 2
LATUPaHMA B HepedepnpaHu CnUcaHns ¢ Hay4Ho peueHaupaHe,

OueHsBaiikv NpeAcTaseHuTe marepuani ot kaHauaaTa v CpaBHABaRKW M C
MUHUMaIHUTE HauWoHanHW U3NCKBaHUA 33 3aeMmaHe Ha akagemuyHa AnMbXHOCT
_[OLEHT" MOXe [ia Ce Hanpasu CnegHoTo obobLyeHve:

[pyna om nokasamenu A: Bpoi TOYKW Ha kaHawaaTa 50 (MunumaneH Bpoi TOHKM
50).

Hanuune Ha avcepTauvoHeH TPYA 32 NpUcHXAaHe Ha OHC .gokTop”.

[pyna om nokaszamenu B: Bpol TOYKW Ha kaHoupata 120 (MuHumaneH DpoW
Touku 100).

MpeacTasexu ca 3a peueHsnpane 10 nyBnuKkysaHW CTaTUW B U3AaHWA, KOWTO Ca
pedepupaxy B CBETOBHOU3BECTHATA Haza paHHu ¢ Hay4Ha Hgopmaums Scopus.

[pyna om nokasamenu [ ([7+8): Bpoir TOYkM Ha KaHQnWAaTa 222 (MuHumaneHd
6poit Toukn 200).

7. Mpeacrasedy ca 32 peueHupaHe 8 nyBnukauun B W3AAHUH, kouTo Cca
pedepupatv 8 Scopus — 108 Toukw.

8. KaHauaaTsT y4acTsa B KOHKypca C 19 HayyHu nybnukauvi B HepedepupaHn
CAWCAHNA C Hay4HO peueHanpaHe — 114 Touku.

pyna om nokasamenu [ (d12+/[114): Bpoil TO4KW Ha KaHauAaTa 54 (MuHnmaneH
6pow To4ku 50).

[112. TpepcraseHn ca S UWTAPAHUA B Hay4yHU W3aaHus, pedepupaHn w
WHOEKCUPaHH B CBETOBHOUIBECTHN Haan aaHHu IEEE Xplore 1 Scopus — 50 To4KW.
N14. Dagexn ca Ase UATUpaHUA B HepedepvupaHy CIucaHns — 4 TOYKW.

[pyna om nokazamenu XK: Bpoit TO4kM Ha kaHawaaTa 150 (MuHumanes Spow
Toukun 30).

MpencraseHa € cnyxebHa Benexka 3a 150 yaca BOAEHW NeKuun 3a NnocnegHnTe
TpW foAvHW B TexHu4eckus Yuusepcuter — Codus no AUCUUNNUHK  OT
npoteCMOHANHOTO HanpaeneHue, 8 KOeTo e 0bABeH KOHKYPCHT.

Nmaitku npeasuj papeHuTe no rope TOYKM NO OCHOBHUTE HayKOMeTpU4HA
nokasatenn OT pasnuyHuTe rpynu Moxe Aa ce 3aKkniouu, Ye KasauaateT
U3MbNHABA U3LUSN0 MUHUMANHUTE HaLUWoHaNHW U3UCKBaHUA.
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-3 QObuwa XapaKkTepucTuvka Ha HayyHoM3cregoBarenckara 7]
HayuYHONpPUNOXHaTa AeNHOCT Ha KaHauaaTa

HayuyHou3acneposarenckata AeWHOCT Ha rn. ac. Poctucnas Pycee e B
obnacTra Ha Marepuano3HaHue B eneKTpoHuKaTa, BuoenexKTpoHUKa,
HaHOENEeKTPOHWKA, Bb3OOHOBAEMU EHEePrunHK  U3TOHHULMW. MocnepgHute My
nyonukaumm ca CBbP3aHN C U3CNeABaHEeTO U MOASNMPaHETO B Matlab n Cadence
Ha eNeMEHTU W CXeMWU, aHanorMyHu Ha NPOTEUHOBM BOAOPOAHW BPL3KW KaTo €
noKazaHa Bb3MOXHOCTTa UM Aa obpaboreat curHanu. Chbllo Taka e paspaboTsan
noBeAeHYECcKN MOAENM Ha CONapHU KNeTKU U MOAZYNW, peanvsnpaxi no pasnnyHn
TEXHOMOTVW, CUMYNMpaHu B peanHu ycnosus. PabBorata my € C npaktuyecka
HacoueHocT. MpuaocBuTUAT ONWUT OT Hay4Hou3cneaoBaTenckaTa AeiHOCT npegasa
Ha CTyAeHTWTE cM Yype3 paspaboTeHuTe OT HEro nexuun W natopaTopHu
yNpaXXHEHUA Mo AUCLUNIUHUTE, KOUTO BOAW.

Mpes NnocnegHWTe roaukyu € yyacTsan B YETUPU Hay4HOW3CNEeA0BaTEenNcKku
norosopa. bun e pbkosoguTen Ha AOroeop Ne 151MP000S-07 — "ObpabtoTka Ha
WHopMaUMs Hpe3 Mpexa 0T BOAOPOAHN BPB3KMA Ha thnyopecuUeHTHU NPOTeuHN",

4. OueHka Ha negarormyeckara noaroToeka u [eMHOCT Ha KaHaguaarta

. ac. Pocrucnas Pyces B8oau nexkuum no "MaTtepuanosxasue”,
"HaroTexHonoruu 7] HaHOEeNeKTPoHMKa B TenekoMmyHukauuure" "
"HaHOTEXHOMOMMKM 3a ekonorMyHa edeKTUBHOCT Ha TenekomyHukayuure",
KaHauaaTsT CbLO Taka npoeexaa nabopaTopHy yNpaXHEeHUs no ANCUUNITUHUTE
MaTtepuanosranue” u KoHCTpyupaHe Ha KOMyHUKaUWOHH3 anapatypa’. Ton e
cbasTop Ha PbkoBoacTBO 33 NabopaTopHU ynpaxHeHWs Mo JKoHcTpyupaHe Ha
KOMYHUKaUMOHHa anapaTypa’, kaTo 3a uenra e paapaboTun 1 HoBU NabopaTopHU

YyNpaXHEeHUs.
Yyactean & B paspaboTBaneTo Ha yuebHarta nporpama Ha HoBara
aucuunnuHa "HaHoTexHOonormm 3a eKonoruyHa e eKTUBHOCT E]

TenekoMyHWUKaLMuTe", Kakto U npu aktyanusauuaTa Ha yyebrute nporpamu no
AUCUMNNMHUTE B NPpeaMeTHaTa obnacT Ha KoHKypca. YacT oT Te3n AerHocTh ca B
peayntat Ha akTMBHOTO y4yacThe Ha . ac Poctucnas Pyces B npoekTa
AkTyanuanpaHe Ha y4eGHUTE nnaHoBe W nporpamu Ha cneunanHocTuTe BLB
®ETT, ®TK v MT® Ha TY-Codus 1 cb3aaBaHe Ha HOBa CbBMECTHa MarmcTbpcKa
cneuuanHocT B CLOTBETCTBME C noTpebHocTuTe Ha nasapa Ha Tpyaa', no
onepaTvsHa nporpama ,PassuTine Ha HOBELWKUTE pecypcu’, cbduHaHcupasa ot
Esponenckua counaneH ¢doHA Ha EBponenckus Cuios.

Meparorvyeckara MOAroTOBKA Ha MoTeHUMAnHUs kaHauAat MOXE fAa ce
OLEHM C MHOTO BUCOKa OUEHKa, KoeTo ce noTBbpXaasa or npoBegeHnTe
CTYAEHTCKM aHkeTu 1 fobparta oueHKa Ha BoAeHuTe ot Hero y4ebHu gucuunnuHA.
Cblo Taka nonoxwteneH e dakra, 4e aucuyunnuHara HaHotexHonoruum u
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HaHOENEKTPOHWKAa B TEnekoMmyHukauuuTe ce wu3bupa pefoBHO B NOCNeaHUTe
FOAVHM.

OnpepeneHo Moxe Aa ce TBbpAM, Ye neparoruyeckaTa noaroToeka W
aefHocT Ha . ac. A-p Poctucnas Pycee kato npenojasaren v asTop Ha yyebHa
nWTepaTypa, OTFOBapsT Ha W3UCKBaHWATa 3a 3aemMaHe Ha akagemndHara
ANBXHOCT ,A0UEHT .

5. OCHOBHM Hay4YHU ¥ Hay4YHO NPUITOXHU NPUHOCHK

Hai-06110 npuHocUTE Ha KaHavuaaTa ca CBbp3aHn © paspaborsare 8 Matlab
U Cadence Ha Bnokose, aHanOrM4HW Ha NPOTEUWHOBU BOAOPOAHW BPB3KUA, W
uacneasaHe Ha TexHuTe (YHKUMOHANHW XapaKTepuCTUkK Bnu3kn o0 Teau Ha
knacudecky 6a30BW eneKkTpoHHU enemeHTy u cxemu. Culyo Taka rn. ac. Pyces
wma paspaboTkv u B obnacTTa Ha MOAENUpaHETo Ha pasnu4Hn HOBU EnemeHTy u
CTPYKTYpW, KaTO HaHOpa3MepHW TPaH3UCTOPW, ConapHi KNetki v moaynu, MOS
KOHOEH3aTop C BUCOKAa AVENEeKTPUYHa KOHCTaHTa U ApYyru.

Mpuemam NO NpUHUMN opMynupanuTe OT KaHauaata Hay4HO-NPUNOXHU
MPWUHOCK, KaTo M CUCTEMATU3NPaM 0606LEeHO MO CregHua HaYynH:

A. MNMpuHoCK, CBBP3aHK C NyOnukauuuTe, eKBMBanNeHTHA Ha MoHorpadpuueH
TPYA

v’ PaspaboTeHu ca mogenu u ca cuMmynupatdv B Matlab pasnu4Hn mMpexu oT
BOAOPOAHN BPB3KU (PA3KMOHEHW, OT AaKTUBHOTO MACTO Ha npotenHa beta-
nakTamasa W OT 3eNneHus PnyopecueHTeH NPoTenH), KoUTO npossasat hyHKUMK
NOAOGHW Ha EneKTPOHHW CXemu — ycunsaTen, amniauTyaeH orpasnuuvren,
W3TOYHUK Ha TOK, curianen mogynarop [1, 2, 3, 7].

v 33 ga ce NpoBepy BBL3MOXHOCTTa 33 MOAenupaHe Ha B6uoobextn 8 CAD
cucTemu, ypea cpepata Verilog-A ca pa3paboTeHu Cxemu, aHanortiHi Ha Mpexwu
OT BOAOPOAHU BPbB3KW, KOUTO Ca UMMNNEMEHTUPAHW B Cadence. W3sbplueHuTe
CUMYNauMOHHW aHanuau nokassar, Y€ cxemute umat hyHKUMM NoAoDHU Ha
TPaH3UCTOP, yCUNBaTen, amnnuTyaeH orpaHusuTen, curHanen moaynartop, TOKOBO
orneaano, AeKoaep, NoBToOpwUTEN, UHBEPTOPR, D-tpurep, gemynrunnexcop [4, 5, 6,
8].

v B nporpamHarta cpeaa Ha Matlab e pa3paboTeH U peanusvpaH noaxoA 3a
eKCTpaKkuusa OT eKCrnepuMeHTanHu U3MepsaHus Ha MOJEnHW napameTpu Ha 14-
HaHomeTpoeu FinFET TpaHaucTopu, KOUTO Cnej Tosa ca cumynupanu ypea PTM
MG SPICE [9, 10].

B. [MpuHOocM B HayyHWTe TpPyAoOBeTe U3BBLH PaBHOCTOMHUTE Ha
MoHorpaduieH Tpya

v’ Mogenvpasu ca 8 Matlab npoTenHu, TexHuTe BOAOPOAHH BPBL3KM U MPEXH
OT BOAOPOAHN BPBL3KM, KATO Ca aHANU3UPaH! BbIMOXHUTE UM MPUNOXEHNA KaTO

paanuyHu eNeKTPOHHN enemMeHTH U CXeMn (MOSFET ¢ gBoeH reuT, Ao, nonesu
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TPaH3UCTOP, W3TOMHUK Ha TOK, TEHepaTop Ha TPUBMBNHW WMNyncu w Ha
cuHyconaaneH curian v apyrv) [9, 10, 11, 12, 13, 20].

v’ PaspaboTeHs W CUMyNauynoHHO u3cneasaHW ca B cpejara Cadence
eMEeKTPOHHU CXEMU, C aHanoryHu yHKUMM Ha MPEeXw OT BOAOPOAHW BPB3KN (2,
14, 15, 16, 17, 18, 19].

v Paspaboten e B Matlab n Cadence nosegeH4eCckd MOAEN Ha pPasnu4YHu
(DOTOBOMTANYHM KNETKM W MOAYNU (Si-NonuKpucTanHK, NepoBCKUTE, Polymer-
Fullerene, MeAQHO-UHAMEBW-TANUEBO CEMEHWAHW), KaTo Ype3 Hero  ca
CUMYNaUWOHHO M3CneABaHW OCHOBHWUTE WM NapameTpu npu pabtota B peanHu
yCNOBUS — pa3nuyHa CibHYeBa paguauva 1 Temnepatypa Ha okonHaTta cpega [1,
3, 6, 22, 23, 24, 25].

v PaspaboTteH e maremartv4eckM moaen B Matlab 3a nporHo3upaHe Ha
eHepruaTa, Npou3BedeHa OT cucTema, paboTelwja Ha npuHUuna Ha obpaTtHO
ENeKTPOMOKPEHE, KOWTO & CpasHeH C B3ETU OT fuTepatyparta ekcnepumeHTantin
NaHHW Ha CTPYKTYpWU, PeanuaupaHn BbpxXy nNve30enekTpuyHuTe Mmarepuani
BaTiOs # Pb[foTiLx]OS [8]

v B cpepara Verilog-A e cuHTE3WpaH W u3cneasaH MoAen Ha MOS
KOHAEH3aTOp C BMCOKA AVENEeKTpUYHa KOHCTaHTa (nocTurHara 4pes oTnarade Ha
ToHKM cnoese HfOz-Tap0s), kaTo 4pe3 Hero € npoekTMpaHa W cumynupara
moauduumpara cxema Ha 3T DRAM knetka [4, 5, 26].

v TpoyyeHn W MOAEnWpaHu ca CTPYKTYpU Ha CbBPEMEHHW TPaH3UCTOpU —
HanpaseH e wuadyepnarened o0D3op Ha HOBM BWAOBE NONEBU TPAHINUCTOPW,
W3rpafieHu OT BBIMEepOAHW HaHoTPBOW M e pa3spaboTeH B Spectre mopen Ha
paguoYyecTOTEH eQHOESNEKTPOHEH TPaH3UCTOP [21, 27].

v Mo TexHonorus CMOS 0.35 pm e NpoeKTMpaH CUHXPOHEH npeobpasysaTen
Ha TMOCTOSHHO HanpeXeHwe B NOCTOSHHO C NPEeBKMioYBaHe npu  HYNneso
HanpeXeHWe 33 ManoMOLHW MPUMOXEHU W CUMYNAUWOHHO € uscneasad B
cpepata Cadence [7].

6. 3HaYMMOCT Ha NPUHOCUTE 33 HayKaTa U NpakTukaTa

OBexTUBHaTa OLEHKa 3a 3HaYuMOoCTTa Ha U3cnepgosaTenckata paBota Ha
KaHAW4ATa ¥ NPUHOCATE 3@ HaykaTa W MpakTukaTa ca unTupannaTa Ha TpyaoseTe
no KoHkypca. I'n. ac. g-p Poctucnas Pyces e npeacTasun Ciucek ¢ net cTaTtuum,
UMTUpPaHy obWwo 7 NbTW, KaTto 5 OT TAX Ca B NPECTKHA Hay4YHU WU3aaHus,
pechepupanu 8 Scopus. MHoro aobpo BneyaTneHune npasi pasHoobpa3HocTTa Ha
pasrnexaaHuTe obnacTu, peliasaHuTe 3afaun v uscneasaHnTe obekTn.

Ha Gasa Ha paspaboTeHuTe OT kaHauaaTa MOBEASHHECKU Mmogenu, e
cuagajeHa 6wbnuoTeka € eneMeHTW aHanoruyHu Ha BOAOPOAHW BPB3KY,
WanonaeaHa B nabopaTopHW yNpaXHEeHWs KeM AucuvnivHaTa JHano wu
BUoeneKTpoHMKa" OT HOBaTa MarucTbpcka nporpama MukpoTexHonorum W«
HaHOUHXEHEPWHT",
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CuUTaM, H4e HAaYKOMETPUYHUTE KOMMHECTBEHN NOKasaTenu Ha KpuTepunTe 3a
3aeMaHe Ha akaJemMuiHaTa AMbKHOCT AOUEHT', €3 U3LAN0 N3NBLIHEHW.

7. KputuyHn 6enexku u npenopsLku

HamMam CEepuo3Hu KpUTUYHW 3aBenexxin KbMm npeacTaBeHuTE Marepuani.
Ot6ens3saM CaMmMo Y€ NpUHOCWTE, CBbP3aHW C HayyHWTE TPYAOBETE WU3BBLH
pPaBHOCTOUHWTE Ha MoHorpadmueH TPYA ca hopmynupaHi npekaneHo AETaunHo U
noapoBHo. Taka He MoraT 4a Ce OTKPOAT BAXKHWTE 1 3Ha4UMN MOCTUKEHNS,

Bux oTnpasuna W cnegHara npenopeka — Tl KaTo paspaboTeHuTe
aHANUTWYHW MOAENN ca Ha pa3Hoobpa3Hn CTPYKTYpPK 1 npubopu, peanuavpani no
CbBpEMEHHW TexHomoruu, Owux nockBeTBana kaHaupaTta pa  nybnukysa
NONy4eHUTE Hay4HOU3CNEeAOoBaTenckn pesynTati v B CEPUO3HU MEXaYHAPOAHW
CAUCAHWA C UMNaKT hakTop.

8. NTWYHM BNeYaTneHus U CTaHOBMULIE HA peLeH3eHTa

MoaHasam . ac. a-p Poctucnae Pyces OT NOCTBLNBAHETO My KaTo acucTeHT
KbM KaTeapa ,TexHONorvu U MeHUIKMBHT Ha KOMYHWK3LWOHHN cuctemn”, ®TK
npes 2010r. Tutynsp CbM Ha AUCUUNTINHUTE, MaTtepuanosHanve” w
"HaHoTexHOoMnorMm 1 HaHoeneKTpoHWKa B TENeKoMyHUKauuuTe", No KouTo BOAW
fiekunn W YBEPEHO Mora Aa 3aknioda, Ye KaHauaaTeT e npenogasartesni C BUCOKU
UINCKBEHWUS KaKTO KbM cebe cu, Taka 1 KeM CTYAEHTUTE.

Mpes roguHUTe Ha CbBMECTHATa HU pabota pa-p Poctucnas Pycee ce
BKMIONBA AKTWBHO B Pa3nuyHUTE ASMHOCTU Ha KaTegpara, npy Koeto nposBsAeEa
3aBUaHW yMeHus 3a paboTa B exvn. Toit e mHoro aobbp neaaror U uscneposaren,
oTnuuaBaly ce c npodecnoHanu3eMm W nocneaosaTenHocT B HayyHuTe
uacnensaHus,

3AKNMIOYEHUE

B13 OCHOBA Ha BUCOKaTa Hay4yHa CTOMHOCT Ha npeacraseHuTe nybnukauww,
3HAYMMUTE NPUHOCK, LUWTUPAHETO Ha pesynTatute B YyTEBPAEHU MeXAyHapoaHW
W3faHua U ycnewuHara yyebHonpenoaasarencka OEVNHOCT Ha KaHauaaTta, KOWTO
U3NBAHSBA W3USN0 MUHUManNHWTE HauWoHaNHA U3NCKBaHUR, Hamupam 33
OCHOBAaTENHO Aa Npeanoxa . ac. 4-p UHX. Poctucnas Pycee na 3aeme
akagemMuyHaTa ANTbXHOCT OoueHT’ B npodecuoHantoTo sanpasnenve 5.3.
KomyHUKaumMoHHa 1 KOMNKTBPHA TexHVKa no HayyHaTa crneunanHoct TexHonorus
Ha eneKTPOHHOTO NPOoU3BOACTBO.

11.07.2019 . YneH Ha XypuUTO: —
(aou. a-p bosiHka Hukonosa)
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P
concerning a contest for obtaining an academic position “associate professor”
in the area of higher education 5. Technical sciences
in the professional field 5.3 .Communication and Computer Engineering”
in the scientific specialty ,Electronic Production Technology”
announced in State Gazette (SG) 23/19.03.2019,
for the needs of Technical University of Sofia

with candidate PhD MSc Rostislav Rusev
Member of the Scientific Jury: Assoc. Prof. PhD Boyanka Nikolova

1. General and biographical data
The contest for an academic position "associate professor” in the professional field
5.3 .Communication and Computer Engineering” scientific specialty ,Electronic
Production Technology* was announced for the needs of the Department of
Technology and Management of Communication Systems at the Faculty of
Telecommunications following the decisions of the Department Council (Protocol
Ne 4 / 14.01.2019) and the Faculty Council (Protocol No. 2 / 27.02.2019). The
announcement of the contest was announced in the State Gazette issue 23 /
19.03.2019 and on the website of TU-Sofia on the same day.
In the contest participates one candidate - Assistant Professor PhD Rostisiav
Rusev from Department of Technology and Management of
Communication Systems. Assistant Professor Rusev was born on 27.11.1976. He
graduated from Sofia University "St. Kliment Ohridski" in 2002 as a Master of
Engineering in the Department of Nuclear Engineering, Faculty of Physics. Since
2006 he has been a PhD student in the Department of Microelectronics, Faculty of
Electronic Engineering and Technologies, Technical University of Sofia and in
2010 defended a PhD thesis on "Microelectronics' analogs of protein hydrogen
bonding networks". From 2010 to 2013 he was an assistant at the Department of
Technology and Management of Communication Systems, and from 2013 he is an
assistant professor to the same department. From 2003 to 2004 he worked on an
international project IMAGETOX at University of Tartu (Tartu, Estonia) with
scientific tasks related to molecular medeling and development of new behavioral
models to predict different physical and chemical properties of substances.

2. General description of the materials presented

The candidate has submitted a total of 37 scientific publications, 10 of which are
equal to monographic work, and a reference for participation in 4 research projects
in which he was a leader or participant in a team. | accept to review all 37 papers,
which are out of the PhD thesis.



Assistant Professor Rusev participated in the contest with 18 scientific
publications, referred and indexed in worldwide scientific databases |IEEE Xplore
and Scopus, of two of them he is a single author, and in four of them the candidate
is the first author, Also, by presented 19 publications in unrefined journals with
scientific reviews, of two of them he is a single author, and in six of them the
candidate is the first author.

According to the attached author's reference. the candidate has 5 citation in
scientific publications, referred and indexed in worldwide scientific databases |IEEE
Xplore and Scopus and 2 citation in unrefined scientific journals.

Evaluating the presented by the candidate materials and comparing them with the
minimum national requirements for assuming an academic position "associate
professor”, the following summary can be made:

Group A: Number of points of the candidate 50 (Minimum number of points 50).
Existence of PhD thesis awarding a Ph.D. degree

Group B: Number of points of the candidate 120 (Minimum number of points 100).
Accepted for review 10 scientific publications referred and indexed in worldwide
scientific databases |IEEE Xplore and Scopus

Group I (Indicators [7+8): Number of points of the candidate 222 (Minimum
number of points 200).

Indicator 7. Accepted for review 8 scientific publications referred in worldwide
scientific database Scopus — 108 points.

Indicator 8. Accepted for review 19 publications in unrefined journals with
scientific reviews — 114 points.

Group [ (Indicators [112+14): Number of points of the candidate 54 (Minimum
number of points 50).

Indicator [112. The applicant represents 5 citation in scientific publications, referred
and indexed in worldwide scientific databases IEEE Xplore and Scopus — 50
points.

Indicator [114. The applicant represents 2 citation in unrefined scientific journals —
4 points.

Group XX: Number of points of the candidate 150 (Minimum number of points 30).
An official note for 150 hours of lectures has been presented for the last three
years at the Technical University of Sofia in the disciplines of the professional field
in which the competition was announced.

Taking into account the above-mentioned points on the main indicators of the
different groups, it can be concluded that the applicant fully complies with the
minimum national requirements.
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3. Overall characteristic of the applicant’s research and scientific applied
activity

The research activities of PhD Rostislav Rusev is in the field of material science in
electronics, bioelectronics, nanoelectronics, and renewable energy sources. His
latest publications and scientific research are related to modeling and simulations
with Matlab and Cadence of elements and circuits analogous to protein-hydrogen
bonds and their ability to signal processing. He has also developed behavioral
models of solar cells and modules, implemented on different technologies,
simulated in real-world conditions. Acquired research experience passes on to
their students through his lectures and laboratory exercises on the disciplines he
leads.

In recent years, he has participated in four research contracts. He was the head of
a contract Ne 151MP0008-07 — Information processing with hydrogen bonding
networks of fluorescent proteins.

4. Evaluation of the applicant’s pedagogical training and activities

Assistant Professor Rostislav Rusev reading lectures in Material Science,
Nanotechnology  and Nanoelectronics in  Telecommunications and
Nanotechnologies for Environmental Effectiveness in Telecommunications. The
candidate also teaches laboratory exercises in discipline Material Science and
Communication Equipment Design. He is a coauthor of the Manual for Laboratory
Exercises on the Communication Equipment Design. For this purpose he has
developed new laboratory exercises.

He has participated in the development of the curriculum of the new discipline
Nanotechnologies for Environmental Effectiveness in Telecommunications, as well
as in the updating of the curricula for the disciplines in the professional field of the
contest. Part of these activities are the result of the active participation of Rostislav
Rusev in the project BG051P0O001-3.1 .07 “Updating of the curricula and programs
of the specialties in FEET, FT and FIT of TU-Sofia and creation of new master's
degree in accordance with the needs of the market’, under the Operational
Program "Human Resources Development” co-financed by the European Social
Fund of the European Union.

The pedagogical training of the potential candidate can be evaluate with a very
good assessment. This is confirmed by the completed student survey and a good
evaluation of the academic disciplines. Also positive is the fact that the discipline
Nanotechnology and Nanoelectronics in Telecommunications is regularly selected
in recent years.

It can definitely be said that the pedagogical training and activity PhD Rostislav
Rusev as a lecturer and author of a study literature, meet the requirements for
taking the academic position "associate professor”.
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5. Main scientific and applied contributions

In general, the applicant's contributions are related to the development in Matlab
and Cadence of blocks analogous to protein hydrogen bonds and the study of their
functional characteristics similar to those of classical basic electronic elements and
circuits. PhD Rusev has also scientific developments in the field of modeling of
various new elements and structures such as nanosized transistors, solar cells
and modules, MOS capacitor with high dielectric constant and others.

| accept in principle the scientifically-applied contributions formulated by the
candidate, summarizing them in the following way:

A. Contributions related to publications equivalent to monographic work

v Different hydrogen bonding networks (branched networks, networks from the
active site of beta-lactamase protein and networks of Green Fluorescent
Protein) are modeled and investigated in Matlab. The networks have
functions similar to electronic circuits — amplifier, amplitude limiter, current
source, signal modulator [1, 2, 3, 7].

v In order to verify the opportunities for modelling of bio-objects and their
implementation in CAD systems, circuits analogous to hydrogen bonding
networks are developed in Verilog-A, and then simulated with Cadence. The
performed analyzes show that the circuits have functions similar to
transistor, amplifier, amplitude limiter, modulator, current mirror, decoder,
repeater, inverter, D-latch, demultiplexer [4, 5, 8, 8].

v An approach based on experimental measurements for extraction of model
parameters of 14-nanometer FINFET transistors was developed and
implemented in Matlab programming environment. The realized models are
simulated in the PTM MG SPICE [9, 10].

B. Contributions related to publications other than those equivalent to
monographic work
v Proteins, their hydrogen bonds and hydrogen bonding networks are modeled
in Matlab. Simulated and analyzed are their possible applications as different
electronic elements and circuits (MOSFET with double gate, diode, field
effect transistor, current source, triangular pulse generator, sinusoidal signal
generator and other) [S, 10, 11, 12, 13, 20].
v Developed and simulated in Cadence are electronic circuits with similar
functions of hydrogen bonding networks (2, 14, 15, 16, 17, 18, 19].
v A behavioral model of different photovoltaic cells and modules (Si-
polycrystalline modules, Perovskite solar cells, Polymer-Fullerene solar cells,
Copper Indium Gallium Selenide solar module) is developed in Matiab and
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Cadence. Using the created model, their basic parameters in real conditions
(different irradiance and ambient temperature) are simulated.

/ A mathematical model to predict the energy output from reverse
electrowetting energy harvesting system is developed in Matiab. The model
is verified with the experimental data, obtained from the literature, for
structures realized on the piezoelectric materials BaTiO3 and Pb[ZrxTi1-
x]O3 [8].

v A model of a MOS capacitor with high-k HfO,-Ta:0s mixed layer structure is
developed and investigate in Verilog-A. Using this model a modified circuit of
3T DRAM cell is designed and simulated [4, 5, 26]).

v Structures of modern nanomaterial transistors have been studied and
modeled. A comprehensive overview of new types of Carbon Nanotube
Field-Effect Transistors is presented. Specire mode! of a RF single electron
transistor is developed [21, 27].

v A synchronous buck dc-dc converter with Zero Voltage Switching (ZVS) for
low power applications is presented and investigated in Cadence with a
CMOS 0.35 pm technology [7].

6. Significance of the contributions to the science and practice

The objective assessment of the significance of the applicant's research work and
the contributions to science and practice are the citations of the submited papers.
Assistant Professor Rostislav Rusev has presented a list of five articles cited 7
times in total, 5 of which are in scientific publications, referred and indexed in
worldwide scientific databases |IEEE Xplore and Scopus.

Based on the behavioral models developed by the applicant, 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
FEET Master program "Microtechnologies and Nanotechnology" is developed.

| assume that the scientific quantitative indicators of the criteria for occupying the
academic position “associate professor” are fully met.

7. Critical remarks and recommendation

| have no serious critical remarks about the presented materials. | note only that
the contributions relating to scientific works other than those of monographic work
are formulated too detailed. That is how important and significant achievements
cannot be distinguished.

| would also make the following comment — since the developed analytical models
are of various structures and devices realized modern technologies, | would
recommend that the candidate publish the scientific results in serious international
journals with an impact factor.



8. Personal position

| know Rostislav Rusev from 2010 when he came to work at the Department of
Technology and Management of Communication Systems as an assistant. |am a
senior lecturer in the disciplines, Material Science and Nanotechnology and
Nanoelectronics in Telecommunications, on which the candidate reads lectures.
Therefore | can confidently conclude that the PhD Rusev is a lecturer with high
requirements both for himself and for the students.

During the years of our joint work, Rostislav Russev is actively involved in the
various activities of the department, and he has an enviable teamwork skills. He is
a very good pedagogue and researcher, distinguished by professionalism and
consistency in his work.

CONCLUSION

Based on the high scientific value of the presented publications, the significant
contributions, the citation of the results in international publications and the
successful teaching activity of the candidate, which fully meets the minimum
national requirements, | find it reasonable to propose Assistant Professor PhD
Rostislav Rusev for obtaining the academic position "Associate Professor”
in professional field 5.3 _Communication and Computer Engineering” scientific
specialty ,Electronic Production Technology".

11.07.2019 . Member of the Scientific Jury: 7
(Assoc. Prof. Boyanka Nikolova)



