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PEIEH3USA

IT0 KOHKYPC 3a 3a€MaHe Ha aKkaJeMU4YHa JUIBKHOCT “Tpodecop” 1o npoheCuOHATHO
HamnpasjeHue: 5.2 “ EjeKTPOTeXHNKA, eJIeKTPOHNKA W ABTOMATHKA ”, HAyYHa
crieranHocT: “TeXHOIOrus Ha e1eKTPOHHOTO MPOU3BOACTBO (110 oTpaciu)”

o6sBeH B JIB 6p. 101/27.11.2025 r.
Kanmunar: gou. n-p urx. Mapus Ierpoa Anexcanaposa-Ilanauesa
Penensent: npod. ntH uwx. MiBo Iseranos Mines

1. O6mm mosoxkeHHs H OHOrpadpUIHA JAHHH

Hacrogammuar korkypc € o00sBeH mo npemnoxeHue Ha PakyaTeTHHS CHBET Ha
@axynrer Enextponna Texuuka u TexHonoruu (OETT) (mpotokosa Ne 1/08.10.2025) u
e onobpeH or AkamemuuHus cpBeT Ha TY-Codwus (mportokon Ne 12/29.10.2025).
ENMHCTBEHMAT KaHOMZAT, MOAad JOKYMEHTH W JOMyCHaT o0 yuactue ¢ Mapus
ITetpoBa AnekcannpoBa-Ilannuesa.

Mapus IlerpoBa Anexcannposa-IlananeBa 3aBBpINBa BHUCIIE 00pa3oBaHME U C€
IUIjioMupa Kato ,bakanaBpp“, cnemmanHocT ,EmexktpoHumka“ mpes 2005r. u
»Maructep®, cnenuansoct ,Enextponuka®, mpe3 2007r. BpB DaxyiTeT e€IeKTPOHHA
TEXHHMKa U TeXHOoruu Ha Texuudecku yHuBepcuteT - Codus. Ilpes mepuoma 2007-
2010 . e penoseH nokTopaHT B TexHmaecku yuusepcutet - Codus, kpaeto mpes 2010r.
npunobusa OHC ,,JlokTop* 1o Hay4Ha crienuaaHocT “ TeXHOMOrus Ha eJIEKTPOHHOTO
IPOU3BOJCTBO® ¢ TEMa Ha JUCEPTALMOHHNA TPY I ,,ONTUMU3UpaHe Ha nHTEpQeiic npu
MOJICKYJIHU ONTOENEKTPOHHU CTpYKTypu®. Cien JOKTOpaHTypaTa 3a KpaTKO paboTH
kKaTo umkeHep B MHcTuTyTa mo ¢umsmka Ha TBBpAOTO T10 — BAH. Ilpes 2010r. .
noctenBa B TY-Codus, xpaero mpe3 mepuoxa ot 2010r. mo 2015r. 3aema
IIOCJIEIOBATENIHO  ITBKHOCTUTE ,,aCUCTEHT, W ,IJIaBeH acCHCTEHT" KBbM KarT.
»Mukpoenexrponuka“ Ha ®ETT. IIpe3 2015r. e u3bpana 3a JOLEHT B CHILOTO 3BEHO.

2. O0mo onucaHue HA MPEICTABEHUTE MATEPHAJIH
B KoHKypca 3a 3aeMaHe Ha aKaJleMHUYHATa JUIBKHOCT ,,Ipodecop™ HOI. A-p HHK.

Mapus IlerpoBa Anekcannpoa-IlannueBa ydactBa ¢ o6mo 73 Gpos myGauMKamuw,
pasnpeeieHd B IPyIuTe OT nokasatenu B, I' u 3; 4 riiaBu 0T KHHI'M, 4acT OT MOHOTpadUYHH
TPy noBe (KbM rpymna,,[ ), 1 yqaeonux 1 1 yueGHO momMaraijio - ppKoBOACTBO 32 J1a60paTOPHH
ynpaxnenus (kpM rpyna ,,E“). Ot npencraBenute myGnukanum 7 ca caMoCTOATENHH, 25
nyOsmMKanuu ca ¢ HMOakT daktop, 16 ca ¢ wMmakT pamr, 23 ca JOKJIagdE OT
MEXIyHApoAHH KoHdepeHmuHn, oT kouto 12 B uyxk6mma. Cjex 3amo3HaBaHE CbBC
ChABPIKAHMETO Ha Iy OJIMKAIL[UHUTE IIPHeMaM BCUYKHTE 3a PElICH3UPaHE.
IIpencraBeHara cnpaBka 3a HaydHO-U3CIEq0BATEICKa JIEHHOCT BKIOYBa ome 190
IUTHPaHKs B HAYYHU U3JaHU, pedepUpaHu ¥ UHICKCUPAHU B CBETOBHOU3BECTHH 0a3u
OaHHH C HayYHa HHQopManMs, WX B MOHOTpaQUH W KOJCKTHBHH TOMOBE.
LluTupanusaTa ce OTHAcAT caMO 3a IyOJMKAaMUTE BKJIIOYEHM B MATEPHAIMTE II0



QETT?5-AN3-077

KoHKypca. Jlom. Mapus Aunexcanaposa-IlanaueBa € Ouiia pBKOBOJUTEN HA| JBaMa
YCIHEIIHO 3alUTHIN zxomopaﬂm, Ha3HAYCHW HA TPYIOB JOTOBOp B oOyuaBallara
KaTezipa. YuacTBaja € B 12 HayYHOM3CIIEZOBATEIICKH IIPOEKTA, KaTO Ha 2 HALMOHATHM
U €JIVH MEXIyHapOo/IeH ¢ Guia phKOBOAUTEI. ABTOD € Ha €IUH YUE€OHUK U €[HO yue6HO
omaralo.

ChIocTaBKka Ha IPEACTaBEHUTE MaTepUaId C MUHUMAJIHUTE HAalMOHAIHH MU
HHCTUTYIIMOHAJTHA W3WUCKBAaHUSA KbM KaHIMIATUTE 3a 3a€MaHe Ha aKaJIeMHUYHaTa

IUTBKHOCT ,,lipodecop® MokasBa, 4e:

Wnpuxarop HsnenHeHue Ha MHOUKATOpa
(u3uckyeM Op. TOUKH) (6p. TOouKM)
A JucepraimioHeH TpyH 3a
(501.) npucexaane Ha OHC ,,okrop® Jurmoma Ne 34934, 31.01.2011
XaOWIuTalMOHEH TPy — Hay4HH | 25 myOnukanuu
myOnukanum (He mo-mManko ot 10) | (527 1.)
B B M3/1aHHs, KOUTO ca pedepupaHu
(100 T.) | v UHOEKCUpPaHU B
CBETOBHOM3BECTHH 0a3y JaHHHU C
Hay4yHa HH(popMaIys
7. Hayusu myGrvkanpm B uspanus, | 30 myOmukaym
KOUTO ca pepepupanu 1 (383 T1.)
MHIEKCHPaHH B CBETOBHOU3BECTHH
6a3u JaHHU ¢ HayYHa WHpOpMAaIUs
8. Hayunu my6nukanuu B 9 nyOnukamu
r HepedepupaHu criMcaHus ¢ HayyHo | (96.5 1.)
(250 T.) | peueH3upaHe WIK B peAAKTUPAHU
KOJICKTUBHU TPYIOBE
9. ITy6nukyBaHa riiaBa ot 4 ryaBu OT MOHOTpaduu
KOJIEKTHBHA MOHOTpadus 23 T1)
O6mo: I'7+1'8+19
(302571)
12. Ilutupanus Wiy peneH3ud B 190 nutupanus
HAYYHHM U3/1aHud, pedepupanu u (1900 T.)
WHJIEKCHPaHH B CBETOBHOU3BECTHH
i | 0a3u naHHU ¢ Hay4YHa HHpOpMaLUsL
(100 T.) | wm B MOHOrpahuM ¥ KOJIEKTUBHU
TOMOBE
17. PpkoBOACTBO Ha YCIIEIIHO 1 uy>xnectpaneH u 1 6barapux
3aLUTHIN JOKTOPAHTH (60 T.)
18. Yuacrue B HallMOHAJIeH Hay4eH | 7 MpOeKTa
I 00pa30BaTeNICH MPOSKT (70 1.)
E 20. PEKOBOICTBO Ha HAllMOHAJIEH | 2 MPOEKTa
(220 1) HAaYYeH WK 0Opa3oBareieH 40t)
MPOEKT
21. PproBoacTBO Ha 1 npoexkt
MEXyHapOJieH HayYeH WIH (40T1.)
oOpazoBaTesieH MPOeKT
29800058
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(120 1) | OGBIArapcKH yHUBEPCHTETH,

22. TIpuBnieueHH CpesCTBA 1O (59.6 T.).

NPOEKTH, PHKOBOJICHHU OT

KaHAWIaTa 1 6p.

23. Ily6nukysan yausepcurerckd | (40 T.)

y4eOHHUK Y2 6p.

24. Tly6nukyBaHo yHuBepcurercko | (20 T.)

y4e6HO nocobue 2 6p.

29 PBKOBOICTBO Ha BHTPEIIHO- 401.)

HWHCTHTYLHOHAJICH IPOEKT
O6mo:
E17+E18+E20+E21+E22+E23+E24+E29
(369.6 T.)

30. Xopapuym Ha Boxenu Jekuun | O6mo: 408 yaca

32 MOCJIEAHUTE TPU TOHUHY B (408 1.)

akpenutupanu ot HAOA

(10t.) Science) u/wix ¢ UMIIAKT paHT

Hayuynu myGnukarmu B ciucanus ¢ | 9 6pos
ummnakt ¢axrop (IF na Web of 90T.)

(SJR Ha Scopus)

MunumaneH 6poii M3uCKBaHU O6mo: 3837.1T.
TOYKH IO IpyIH 3a npogecop,
cernacHo ITYP3A/] Ha TY-Codus | Ilpesumenne: 4.45 nbTH
— 860 T.

3. O6ma XAPAKTEPUCTUKA HA HAYYHOHU3C/I€A0BATECJICKATA U HAYYHONIPUJIOKHATA

AeHHOCT HA KAaHAUAATA

Tpynosere Ha KaHauaara, u3BsH qucepTarmonHus 3a OHC ,,JlokTop®, oTpassBat
3HaYMTeNHAa 0 00eM HayyHa, Hay4YHOM3CIEAOBATE/NCKa U TPWIOXKHA ACHHOCT, B
obJyiacTTa Ha KOHKypCa, KaTo Mo-ChIIECTBEHUTE aKIIEHTH Ca: ‘

— CbBpeMEHHHM HaHoOMarTepuaid (MaKCEHH, IHE30€JCKTPUIHU MOJIMMEDH,

IIEPOBCKUTH ¥ KOMIIO3UTH) U TEXHUTE NPUIOKEHHS B €HEPTUHHUTE CUCTEMH, C
OIJiel MHTETPUPAHETO UM C I'bBKaBU HocuTenn. OOEKT Ha M3CIIEIBaHUSATA Ca
BB3MOXXHOCTUTE 32 pa3paboTBaHe Ha I'bBKAaBU YCTPOICTBA 3a reHEpUpaHEe U
aKyMyJlMpaHe Ha €Heprus BCJICJACTBUE Ha MEXaHWYHH AedopMaiuu, KakTo U
XapakTepu3rpaHe Ha TEPMUYHUATE CBOMCTBA HA MEPOBCKUTHUTE THHKH CIIOEBE 3a
10-CTaOIHU COJIAPHH KJIETKH;

AgnanTtupaHe ¥ Ipelu3Ha HAcTpoiika Ha TexHosorus Oa3upaHa Ha BaKyyMHO
paslipaliBaHe C NMPWIOXKeHUs kato: (1) - ch31aBaHe HA MHOBATUBHHU JBYCIIOMHU
€JIEKTPOIY OT THUIAa MHIUEBO-KAaJaeH OKCHUJI/LIIMHKOB OKCHJ, JETHpaH C rauuit
(ITO/Ga-ZnO - GZO), npeaHa3HaYEHH 3a CIIFHUEBU KJIETKU C KBAHTOBY TOYKH;
(2) - otnarane Ha HoBopa3paboTeHu MHorodyHkuuoHaiuu Zn0:Ga,0s3 (ZGO)
IIHE30€TICKTPUIHN CIIOEBE, MTO3BOJISBAIIM TCHEpUpPaHE Ha CPAaBHUTEIHO BUCOKHU
MOIIHOCTH B €HEpruiiHu npeoOpasyBareny; (3) - 3a HaHACsHE Ha NAJAAUEBH U
HUKEJIOBH €JIEKTPOAU BBPXY CJIOH OT HOB €IHOMEPEH Marepuan KapOWH ChC
CCH30pPHHM CBOWCTBA, M3IMOJI3BaHM B MeAMILIMHATA; (4) - HaHacsSHE Ha 3JIaTHU
CJIEKTPOIM BBPXY CIIOW C €AHOMEPEH HaHOMaTepHuaj OT KapOWH U TEPMUYHO
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OTTpsIBaHE 32 ONTHMHU3UPAHE Ha TEXHUTE CBOMCTBA, C OIJIe]] M3TPaX(aHE Ha
HaJIOKIHYU €IEKTPUYECKU KOHTAKTH Y OPTaHUYHU CEH30PH.

— AjanTupaHe Ha TEXHOJOTMATAa HAa CHTOIEYAT 33 CH3JABaHE Ha FbBKABU
HOJIMMEPHHU €JIEMEHTH 3a ChbOMpaHe Ha €HEeprus U 3a KamWIAPHO 3allbjBaHe Ha
HAHOIIOPH, B PE3yJITaT Ha KOETO OT €JHa CTIpaHa C€ OCUTYpPSBa ONTHMAJICH
OajlaHC MEKIy BHCOKA MHUE30ENCKTPUYHA ¢(PEKTUBHOCT ¥ OTIMYHA MEXaHUIHA
CTaOUIIHOCT IPY MHOTOKPATHYU LUKJIM Ha OrbBaHE, a OT APYra ce OCHUTypsABa
€()EKTUBEH M €KOJOTHYHO YHUCT METOJ 3a POU3BOACTBO HAa HAHOCTPYKTYpHPaHH
[IUE30€JIEKTPUYHH YCTPOMCTBA,;

— IIpennoxeHu ca METOAUKH 3a OXapaKTepU3UpaHe U N3MEPBaHe Ha apaMeTpy Ha
TBHKOCTOMHM IIOKPUTHA, Karo: JIkayJgoBO HarpsBaHe U TepMHYHATa
IIPOBOJUMOCT Ha HOBOCHHTe3MpaHu 3D NpUHTHPaHH HAHOKOMIIO3UTH Ha 6a3aTta
Ha muesomonuMmep ¢ rpadeHoBu HanomnactuHu (GNP);, wusmepBane Ha
TepMUYHATa IIPOBOAMMOCT Ha HOBM O0€30/10BHM [HoAa- u xyop-0asupaHu
IIEPOBCKUTHHU CJIOEBE.

— H3BeneHy ca mpakTHYecKH HACOKU 3a M300p HA MaTepHalld, apXUTEKTYpd H
NPOLECH 32 KOHKPETHH NPUIOKEHHS (aITEpPHATHBHU M3TOYHUIM HA CHEPIHUS,
0MOCEH30PHH, CYIIePKOHICH3aTOPHY U CBETOU3IBYBAINM CTPYKTYpH). OTKpoeHH
ca 00J1aCTH, CBBP3aHU C TE3U HPHIOKCHHUS, KBIECTO JIATICBAT JaHHM MIH KBAETO
CBIIICCTBYBAIllUTE DEIICHHUS Ca HEJOCTAThYHM, KaTo I10 TO3M HAYMH ca
nepuHUpaHY HACOKM 3a OBACLIN H3CIECABaHUI U Ca pa3paOOTeHM NpaBWiIa 3a
IPOCKTUPAHEC Ha HOBH BHUIOBE MHUKPOCICKTPOHHM CTPYKTYPH, KOHUTO ca
CITHOBPCMEHHO I'bBKABU Y PaOOTAT NP CTICIU(UIHH YCIOBHU.

4. Onenka Ha NeAaroru4ecKaTa MOAroTOBKA M ACHHOCT HA KAHANIATA
Ileparormueckara JeMHOCT Ha KaHaumata oOxBama 15-roguimeH IIEpUoA, OT
IIOCTBIIBAHETO KAaTO aCHCTEHT KbM KaT. ,,MukpoenekTporuka“ Ha TY-Codus, 10 cera.
IIpencraBenara cnpaBKa IIOKa3Ba, 4e IIpe3 MOCIEIHUTE TP FOAMHH € mposena 408
JEKIMOHHY Jaca 10 AUCIMILIMHY BKIFOUYEHHM B yueOHuUTe 1uiaHoBe 3a OKC ,,6axanaBbp*
H ,Maructep” Ha 3 or Qaxyarerute Ha TY-Codus. Toi. Mapus Asexcanmposa-
Ilanauesa e Guia pPHKOBORUTEN Ha BaMa YCIEIUHO 3aIUTHIA JOKTOPAHTH. AKTUBHO
y4actBa B paspaGoTBaHeTo Ha HOBH yueOHu miaHoBe 3a OKC ,BakanaBep” u
»Maructep* mo cnermanHocTHTe , EnexTpoHmka“, ,,ABTOMOOHIIHA €JIEKTPOHHKA™,
»MHKPOTEXHONIOTUM U HAHOMHKEHEPHHIr™, ,,EJICKTPOHHM CHCTEMH 3a XHOPHAHM U
enextpomMoOuu®, ,,MUKpO- 1 HAHOTEXHOJIOTHU . ABTOp U CHABTOD € Ha 7 y4eOHUIY U
PBKOBOACTBA (BKJI. Ha AHMNIMICKM €3MK) OT YHHMBEPCHTETCKATA MpeEXa, KaTo B
HacToAmMs KOHKYpPC y4acTBa ¢ 1 yd4eOHMK 1o TeMaTmkarta Ha KoHKypca (3a OKC
»MarucThp®, NpeIHa3HaYeH 3a eIUH OT OCHOBHUTE KYPCOBE, Ha KOUTO KaHIUIATHT €
TUTY ISP — ,, [€XHOIOTMH 32 MUKPO- 1 HAHOCHCTEMHU ) U 1 pbKOBOJCTBO 32 JIaGOpaTOpHu
YIPaKHEHHUA IO ChllaTa aucuuiuinHa. Jlon. n-p umx. Mapus Anekcannposa-Ilannresa
€ OCHOBarTe]l Ha KaTeApeHaTa JlabopaTtopus ,,'bHKOCOHA €IeKTPOHMKA®, KOATO C€
U3II0/I3Ba, KaKTO 3a y4eOHM IIENW, Taka M 332 HAayYHOM3CIICHOBATEICKAa paboTa W €
PBKOBOJMTET Ha KaTelApeHara ydeOHa ©  HM3CJIENOBaTeNCKa Jiaboparopus
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~Dotonurorpadus u raaBaHuka“ — U ABET€ B Kareapa ,, MHKpOEIEKTpOHUKA™ Ha
@dakyJTera 10 €JIEeKTPOHHA TEXHUKA U TEXHOIOTHH (DETT). Ta pBexkAa B KaTeapara
W pa3BUBa HAyJYHUTE HamNpaBiIeHUs ,]'BBKaBa eJIeKTpoHMKa®“, ,,OpraHuYHa
eJIEKTPOHUKA™ U ,,MHUKPOEJEKTPOHHN TEXHOJOTHM 33 AITEPHATUBHU HM3TOUHUIM Ha
eHeprug.

5. OcHOBHH HAYYHH H HAYYHO-TPHJIOKHH IPHHOCH

KauaunarsT € mpeAcTaBWl B CHHTE3UPAH BHJ] CBOUTE NMPETEHIMU 32 IPUHOCH B
rpymure myOauKkanuu otHeceHu KbpM Kputepuu B, I'7+I'8 u 3. Karo mo-chIecTBeHn
Morar Jia 661aT OTKPOCHHU CIICIHUTE:

— Hayuen npuHOC, OTHacsIl ce 10 OTKpPUBaHE Ha HOBH 3aKOHOMEPHOCTH,
UACHTUQUIMpaHe Ha TNPUYUHHO-CICIACTBEHU BpPH3KM M 3aBUCHUMOCTH B
MHKPOCJIEKTPOHHH ~ CTPYKTYpH,  H3IOJ3BAlli  HOBOCUHTE3UPAHU  W/WIH
HAHOCTPYKTYpPHpPaHU MaTepualy, MPIIOKUMU IIPU ANTCPHATUBHYU U3TOYHWUIIU U
€JIEMEHTH 3a ChbXpaHeHMe Ha eHeprud (myOmukammu B.2, B.3, B.5-B.6, B.11).

— HayuHo-npmiioxeH MPUHOC OTHECEH KBM XapakTepusupaHe U oborarsgBaHe Ha
CHIIECTBYBAIlM CXEMH, YCTPOUCTBA M CHCTEMH C HOBH Ka4€CTBa, ChCTOSIL C€ B
alalITUpaHe Ha CBHINECTBYBAIY TEXHOJIOTHH W METOIM 3a M3CJICBAHE, TaKa ye J1a
CTaHaT NPWIOXKUMH 33 HOBHU MaTEpHAIN U MHKPOEIEKTPOHHU CTPYKTYDH,
paboTelnu npu crielUpUIHA yCIOBHS, HAIP. NPOAB/DKUTEIHO MOHUTOPUPAaHe Ha
OMOXMMHMYHM TIOKa3aTeld ¢ HocuMH ceHsopu (my6mukarum B.13-B.15, B.17,
B.19,1.7.9, 3.31.7, 3.31.8).

— Hayuno-npumitoxxeH npuHOC, U3pa3sgBalll ce B CHCTEMaTU3UpaHe, KIacupUIIpaHe
Yl IHTEpIpETUpaHe Ha JaHHU 110 HA4YKH, KOHTO 103B0OJIsABa (OpMUpPAHETO HA HOBU
[IPaKTAKA ¥ WHOBATUBHU TEXHOJIOTUM C IPWIOKEHUE B MUKPOEIECKTPOHHU
cTpykrypu. (mybmukamuu B.1, B9, I'.7.8, I'.7.8, I'.7.12, I".7.25, I".8.2, I".8.3,
3.31.1, 3.31.3).

— Hay4HOo-npmiioXeH IPHUHOC OTHECEH KbM Ch3/laBaHE Ha METOAM U YCTPOMCTBa C
HOBHU KauyecTBa M IIapaMETPH, CHCTOAI CE B IPOBEKIAHE Ha U3CIEABAHNS, KOUTO
pasmupsiBaT 00XBaTa Ha IO3HATH 3aKOHOMEPHOCTH B HOBH MUKPOEIEKTPOHHU
CTPYKTYpH MPWIOKHUMH B: MUAEC30€TEKTPUIHU U (HOTOETCKTPUIHH aTTePHATUBHU
U3TOYHHIY HAa €HEPIHs; CEH30pH 32 OMOMEIUIIMHCKY NPWIOKEHHUS U MapaMeTpu
Ha OKOJIHaTa cpefa; CyNepKOHICH3aTOpH; CBETOM3IBYBAIIM CTPYKTYpH.
(my6mukamuu B.§, B.11,1.7.1,1".7.2,1.7.4,1'7.17-".7.20,".9.2, T".9.3, 3.31.2).

— TlpunoxeH NpuHOC OTHECEH KbM 00OraTsBaHe Ha CHINECTBYBAIIY yCTPOHCTBA U
CHCTEMHU C HOBU KauyecCTBa, M3pa3sBall Cc€ B ONTUMH3AIMI Ha TEXHOJIOIMYHU
IPOLIECH 32 ITOCTUTAHE Ha II0-BUCOKA €PEKTUBHOCT U ABITOBPEMEHHA CTaOMIIHOCT
npu GopMUpaHETO HA THHKOCIOWHHU MOKPUTHA Ype3 BaKyyMHO paslipallaBaHe U
myJiBepusupane. (my6nukanuu B.12, B.22, B.24,1'.7.3,1'.7.5,T".8.5).

— IlpunoxeH NpUHOC OTHECEH KbM Ch3JaBaHE Ha HOBH CHCTEMH U ONMUTHHU
IIOCTAaHOBKM 3a 00pa0oTKa Ha CHTHAIM ¥ MPOBSKIAHE HA EJIEKTPUYECKH,
TOIUIMHHY, ONITUYHU ¥ MEXaHUYHH U3MEPBaHUs Ha MUKPOCIIEKTPOHHHU CTPYKTYpH
(my6mukanuu B.10, B.18, B.23,1'.7.6,1'.7.14,1".7.21-T".7.24, 3.31.4, 3.31.6).
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VIMaiiky IpeIBUT aBTOPCKUSA KOJEKTHB Ha Iy OJIMKalUKUTE, KaKTo ¥ Ha 6a3a JIMYHUTe
MU BIEUATIEHHS 32 KAHAWIATA OT YYACTHATA My B HAIMOHATHM ¥ MEKIyHADOIHH
HayuyHd GOpyMH cMATaM, Y€ (QopMyJMpaHWTe IPUHOCH KOPEKTHO OTpassBar
3HAYUTETHHUAT MY ST B IOCTUTHATUTE PE3Y.ITaTH.

6. 3HAYMMOCT HA MPHHOCHTE 32 HAYKATa H NPAKTHKATA

B mpeoGamaBaiiaTta Cd 4acT HIPUHOCUTE Ca C HAYYHO-IIPHIIOKEH U IPHIOKCH
xapakrep. ChIleCTBEHa YacT OT HayYHOM3CIEe0BaTeICKaTa JEHHOCT € ChCPEIOTOYCHA
BbPXy M3CIIEBAHUS HAa IOAXOAM M TEXHOJOTMYHM MIPOLIECH 3a CHHTE3 H
OXapaKkTepH3MpaHe Ha HOBH HAHOCTPYKTYPHH MaTepHald C IPHUIOKCHHUI BBHB
BB30OHOBSEMH H3TOYHHIIM HA EHEPrusd U pa3sHOOOpasHU CEH30pHU CIPYKTYypH.
3HaYMMOCTTa Ha MIOCTUTHATUTE PE3YJITATH Ce MOTBBPXKIaBa OT rojgeMus Opod HayuyHM
myGIMKalKMy B CIIMCAHMS OT HaW-BUCOK Kiac. J[oka3aTelncTBO € M rojemusT Opoi
LUTHPAHUS, KAKTO ¥ BOJAEINATAa POJIL HAa KaHAWAAaTa B MHOJKECTBO MEXIYHAPOTHU U
HAIIMOHAIHA HayYHOW3CJICIOBATENICKY MPOEKTU. BriewarngBaiiy ca M NPECTHKHUTE
Harpaju OT HayYHU OpTaHM3alli¥ M HAy9HHU GOpyMH, KaKTO M y4acTHATa KaTro rocT-
pEeIaKToOp B MPECTHKHY HAYYHU U3aHUS.

7. KpuTrn4yHu 0ejie:KKH U NPenopbKU
K®M MaTepuamuTe 10 KOHKypca HIMaM KpUTUYHH OETICKKH.

8. JIuunm BHeyaT/IeHHs H CTAHOBHIIE HA PEelleH3eHTa

MMaM JMYHU BII€YaTICHHA OT IIpErojaBaTe/iCKaTa M HayYHOM3CIIeJOBaTe/ICKaTa
JeWHOCT Ha HoI. A-p uHX. Mapus Anekcannposa-Ilannuesa. IIpe3s roguHute T4 ce
YIBBPAU KaTO YBaXaBaH IPENoAaBaTeN Cpel CTYIACHTHTe W JOKTopaHTHTe. Ilpm
CBBMECTHUTE HHM y4YacCTUS B pa3NuyHM HaydyHH (OpyMH M JANUCKYCHUH BHMHAru e
IEMOHCTpHpaia epy iy 1 NpodecuoHaIu3bM Ha BOJEI CIIENHUAINCT B 001acTTa Ha
MUKpPOEJIEKTpOHUKATa. 3acily’kaBa Jla c€ OTOEIEKH U CEpHO3HATa M aHTaKMpaHOCT C
M3BBHIIPEINOJaBaTeNICKaTa NeWHOCT, BKJIIOYMTETHO KaTO CEeKpeTap Ha (aKyJITETHHS
ceBeT Ha OETT, a cpmio u karo wieH Ha ITocTosHHaTa HAyYHO-€KCIIEPTHA KOMUCHS I10
TEXHUYECKU Hayku KbM @onn Hayuynu M3ciensanus.

3AKJIIOUEHUE

[IpencraBenuTe MaTepuald II0 KOHKYpca JaBaT BB3MOXHOCT 3a OOEKTHBHA M
MHOTOCTpaHHa IIpEllCHKa Ha KadecTBaTa Ha KkaHamparta. Jloum. na-p mHx. Mapus
AnexcannpoBa-[lanaueBa € BHCOKOKBAIMGUIUpPAaH YYE€H C HalMOHAJlEH W
MEXIyHapoJeH aBToputeT. HayuHute U1 TpyZOBE ca ¢ NPHHOCH 3a DEIIaBaHe Ha
aKTyaJHU IpobieMu B 00J1acTTa Ha MUKPO U HaHOedeKTpoHuKara. [ly6GnukanroHHaTa
IeWHOCT, y9aCTHATa B HAITMOHATHN U MEXTyHapOIH! HAyYHU IPOEKTH, PbKOBOACTBOTO
Ha j1abopaTopis, ca JOKa3aTeJICTBO KAKTO 3a CTOMHOCTTA Ha IIOCTUTHATUTE PE3YJITaTH,
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TaKka W 3a MPUEMAHETO MM, OT HayyHaTa OOLIHOCT M UHIYCTpHMATa B CTpaHaTa W
uyxO6uHa. VI3uckBaHuATA, ChOGPA3HO HALMOHAIHHATE ¥ MHCTUTYIMOHANHATE KPUTEPUH
3a 3acMaHe Ha aKaJeMHYHaTa JUIBXKHOCT ,,JIpodecop®, ca 3HAYUTEIHO NMPCBUIICHU.
Tosa Mu 1aBa ocHOBaHMe yOeIeHO a peIoka oL, A-p MHxK. Mapus Anlekcanaposa-
[langveBa, Na 3aeMe aKaJeMHYHATa JUIBXKHOCT ,Jpodecop™ Mo HpoheCHOHATHO
nanpasienue: 5.2 “EJIEKTPOTEXHUKA, EJIEKTPOHUKA 11 ABTOMATHKA”,
HayyHa coermanHocT: “TexHONorus Ha €JIeKTPOHHOTO IIPOM3BOJICTBO (IO
oTpaciuu)”.

Tata: 12.03.2026r. Penensenr: (’}A)

/mpod. atH urx. ViBo Mnues/
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REVIEW

for the competition for the academic rank of “Professor”
in the professional field 5.2 “ELECTRICAL ENGINEERING, ELECTRONICS
AND AUTOMATION?”,
speciality “Manufacturing in electronic industry (by sectors)”,
promulgated in the State Gazette issue
with candidate, Assoc. Prof., PhD, Dipl. Eng. Mariya Aleksandrova-Pandieva
Reviewer: Ivo Tsvetanov Iliev, Prof., DSc, Dipl. Eng.

1. General and biographical data

This competition was announced following the proposal by the Faculty Council
of the Faculty of Electronic Engineering and Technology (FEET) (report No.
1/08.10.2025). It was approved by the Academic Council of TU-Sofia (report No.
12/29.10.2025). The only candidate who submitted documents and was admitted to
participate is Mariya Aleksandrova-Pandieva.

Mariya Aleksandrova-Pandieva completed her higher education, graduating as a
"Bachelor" in "Electronics" in 2005 and as a "Master" in "Electronics" in 2007 from the
Faculty of Electronic Engineering and Technology at the Technical University - Sofia.
From 2007 to 2010, she was a full-time doctoral student at the same university, earning
her degree of "Doctor" in the scientific speciality "Technology of Electronic
Manufacturing " in 2010, with her dissertation titled "Optimisation of Interfaces at
Molecular Optoelectronic Structures". After completing her doctoral studies, she briefly
worked as an engineer at the Institute of Solid State Physics - Bulgarian Academy of
Sciences. In 2010, she transferred to the Technical University of Sofia, where, from -
2010 to 2015, she held successive positions of "assistant" and "chief assistant" at the
Department of Microelectronics, Faculty of Electronic Engineering and Technology. In
2015, she was appointed to the same department as an "associate professor”.

2. General description of submitted materials

In the competition for the academic position of "professor," Assoc. Prof. Dr. Eng.
Mariya Aleksandrova-Pandieva participated with a total of 73 publications, distributed
across the groups of indicators B, C, and G; 4 chapters of books, part of monographic
works (to group "C"), 1 textbooks, and 1teaching aid - manual for laboratory exercises
(to group "E"). Of the submitted publications, 7 are independent, 25 have an impact
factor, 16 have an impact rank, and 23 are reports from international conferences, of
which 12 are abroad. After analysing the content of the publications, I accept all of them
for review.
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Indicator Reached scores
(target scores)
A Thesis for a PhD degree
(50 scores)
Habilitation — equivalent scientific | Papers 25
B publications (not less than 10) that are | (scores 527)
(100 sc0s05) referenced and indexed in world-
renowned databases of scientific
information
7. Research papers in journals, which | 30 papers
are peer-reviewed and indexed in the | (383 scores)
world-recognised  databases with
scientific information
8. Research papers in journals, which | 9 papers
C : :
(200 scores) are r}on-refere.nced Jourpals VYlth (96.5 scores)
scientific review or in edited
collective works (proceedings)
9. Published chapter of a collective | 4 chapter
monograph (23 cores)
Total: 502.5 scores
12. Citations or reviews in scientific | 190 citations
editions which are peer-reviewed and | 1900 scores
indexed in the world-recognised
D databases with scientific information
(100 scores) | or in monographs and collective
issues
17. Supervision of successfully 1 Bulgarian and 1 foreign
defended PhD students (60 scores)
18. Participation in a national 7 projects
research or educational project (70 scores)
20. Coordination of national research | 2 projects
or educational project (40 scores)
21. Coordination of international 1 project
research or educational project (40 scores)
E 22. Funds received for projects led 298000 BGN
(220 scores) | by the candidate (59.6 scores)
23. Published university textbook |
(40 scores)
24, Published university teaching Y2
aids (20 scores)
29. Coordination of an intra- 2
institutional project (40 scores)
Total: (369.6 scores)
30. Horarium of lectures for the last | Total: 408 hours
F three years at universities accredited | (408 scores)
(120 scores) | by the National Evaluation and
Accreditation Agency
G Research papers in journals with 9 papers
impact factor (IF in Web of Science) | (90 scores)

(10 scores)

and/or impact rank (SJR in Scopus)
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Minimal number of required scores Total: 3837.1 scores
in the groups for a professor
according to the Regulations on the Overfulfillment: 4.45 times
terms and conditions for holding
academic positions at the Technical
University of Sofia — 860 scores

3. General characteristics of the research and applied activities of the candidate

The candidate's works, aside from the dissertation for the "Doctor," demonstrate
a substantial body of scientific research and applied activity in the field of the
competition, with the most notable highlights being:

- State-of-the-art nanomaterials (MXenes, piezoelectric polymers, perovskKites,
and composites) and their uses in energy systems are examined, with a focus on their
integration with flexible substrates. The research explores the potential to develop
flexible devices that generate and store energy through mechanical deformations, and to
characterise the thermal properties of perovskite thin films to achieve more stable solar
cells.

- Adaptation and fine-tuning of vacuum sputtering technology for applications
such as: (1) - creating innovative two-layer electrodes of indium tin oxide/gallium doped
zinc oxide (ITO/Ga-ZnO - GZO), intended for solar cells with quantum dots; (2) -
depositing newly developed multifunctional ZnO:Ga,03 (ZGO) piezoelectric layers that
enable the generation of relatively high powers in energy converters; (3) - depositing
palladium and nickel electrodes on a layer of the new one-dimensional material carbyne
with sensor properties used in medicine; (4) - depositing gold electrodes on a layer of
one-dimensional carbyne nanomaterial and applying thermal annealing to optimise their
properties, aiming to build reliable electrical contacts in organic sensors.

- Adaptation of screen printing technology to produce flexible polymer
components for energy harvesting and capillary filling of nanopores, achieving an
optimal balance between high piezoelectric efficiency and excellent mechanical stability
through repeated bending cycles, and providing an efficient, environmentally friendly
method for manufacturing nanostructured piezoelectric devices.

- Proposes methods for characterising and measuring parameters of thin-film
coatings, such as: Joule heating and thermal conductivity of recently synthesised 3D
printed nanocomposites based on piezopolymer with graphene nanoplatelets (GNP); and
measurement of thermal conductivity of new lead-free iodine- and chlorine-based
perovskite layers.

- Practical guidelines for selecting materials, architectures, and processes for
specific applications such as alternative energy sources, biosensors, supercapacitors, and
light-emitting structures are developed. Areas related to these applications where data
are insufficient or existing solutions are inadequate are identified, thus outlining
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directions for future research and establishing rules for designing new types of
microelectronic structures that are both flexible and function under specific conditions.

4. Assessment of the candidate's teaching practice and activity

The candidate's teaching activity covers 15 years, from her joining the
Department of Microelectronics at TU-Sofia to the present. The submitted certificate
indicates that, in the past three years, she has delivered 408 lecture hours across
disciplines included in the curricula for Bachelor's and Master's degree programmes at
three faculties of TU-Sofia. Assoc. Prof. Mariya Aleksandrova-Pandieva has supervised
two doctoral students who have successfully defended their dissertations. She actively
contributes to developing new curricula for Bachelor's and Master's degree programmes
in fields such as Electronics, Automotive Electronics, Microtechnologies and
Nanoengineering, Electronic Systems for Hybrid and Electric Vehicles, and Micro- and
Nanotechnologies. She is the author and co-author of seven textbooks and manuals,
including published in English by the university network. In this competition, she
participates with one textbook relevant to the competition topic, which is for the Master's
degree programme and serves as a core course, "Micro- and Nanosystems
Technologies," as well as one manual for laboratory exercises in the same discipline.
Assoc. Prof. Mariya Aleksandrova-Pandieva is the founder of the departmental
laboratory "Thin Film Electronics," used for both educational and research purposes.
She also leads the departmental teaching and research laboratory "Photolithography and
Electroplating"— part of the Department of "Microelectronics" within the Faculty of
Electronic Engineering and Technology (FEET). She has introduced and advanced the
scientific fields of "Flexible Electronics," "Organic Electronics," and "Microelectronic
Technologies for Alternative Energy Sources" within the department. d

S. Basic scientific and applied contributions

The candidate has summarised her claims for contributions in the groups of publications
related to criteria B, C7+C8, and G. The following points can be emphasised as more
significant:

- Scientific contribution related to discovering new interrelationships, identifying
cause-and-effect relationships, and dependencies in microelectronic structures using
newly synthesised and/or nanostructured materials, applicable to alternative sources and
energy storage elements (publications B.2, B.3, B.5-B.6, B.11).

- Scientific and applied contribution related to the characterization and
enrichment of existing circuits, devices and systems with new qualities, consisting in
adapting existing technologies and research methods so that they become applicable to
new materials and microelectronic structures operating under specific conditions, e.g.
continuous monitoring of biochemical indicators with wearable sensors (publications
B.13-B.15,B.17,B.19, C.7.9, G.31.7, G.31.8).
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- Scientific and applied contribution, expressed in systematisation, classification
and interpretation of data in a way that allows the formation of new practices and
innovative technologies with application in microelectronic structures. (publications
B.1,B.9,C.7.8,C.7.8,C.7.12,C.7.25, C.8.2, C.8.3,G.31.1, G.31.3).

- Scientific and applied contribution related to the creation of methods and
devices with new qualities and parameters, consisting of conducting research that
expands the scope of known regularities in new microelectronic structures applicable in:
piezoelectric and photoelectric alternative energy sources; sensors for biomedical
applications and environmental parameters; supercapacitors; light-emitting structures.
(publications B.8, B.11, C.7.1, C.7.2, C.7.4, C.7.17-C.7.20, C.9.2, C.9.3, G.31.2).

- Applied contribution related to enhancing existing devices and systems with
new features, expressed through the optimisation of technological processes to achieve
higher efficiency and long-term stability in the formation of thin-film coatings by
vacuum sputtering and atomisation. (publications B.12, B.22, B.24, C.7.3, C.7.5, C.8.5).

- Applied contribution to the development of new systems and experimental
setups for signal processing, and performing electrical, thermal, optical, and mechanical
measurements of microelectronic structures (publications B.10, B.18, B.23, C.7.6,
C.7.14,C.7.21- C.7.24, G.31.4, G.31.6).

Considering the authorship of the publications and my personal impressions of
the candidate from his participation in national and international scientific forums, I
believe that the formulated contributions accurately reflect her significant contribution
to the achieved results.

6. Significance of the contributions to science and practice
The contributions are mainly scientific and applied in nature. A significant part

of the research focuses on developing approaches and technologies for synthesising and
characterising new nanostructured materials with applications in renewable energy and
various sensor structures. Numerous publications in top-class journals demonstrate the
importance of the results. Evidence of this is also seen in the high number of citations
and the candidate's leading role in many international and national research projects.
The prestigious awards from scientific organisations and scientific forums, as well as
the participation as a guest editor in prestigious scientific publications, are also
impressive.

7. Critical notes and recommendations
I have no critical comments about the competition materials.

8. Personal impressions and opinion of the reviewer
I have personal impressions of the teaching and research activities of Assoc. Prof.
Dr Eng. Mariya Aleksandrova-Pandieva. Over the years, she has established herself as
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a respected lecturer among students and doctoral candidates. Through our’ joint
participation in various scientific forums and discussions, she has consistently
demonstrated the erudition and professionalism of a leading specialist ~in
microelectronics. It is also worth noting her serious commitment to activities outside of
teaching, including as secretary of the Faculty Council of FEET, and also as a member
of the Permanent Scientific and Expert Commission on Technical Sciences at the
Scientific Research Fund.

CONCLUSION

The materials submitted for the competition provide an opportunity for an
objective and multifaceted assessment of the candidate's qualities. Assoc. Prof. Dr Eng.
Mariya Aleksandrova-Pandieva is a highly qualified scientist with national and
international authority. Her scientific work contributes to solving current problems in
micro- and nanoelectronics. The publication activity, participation in national and
international scientific projects, and laboratory management are evidence of both the
value of the achieved results and their acceptance by the scientific community and
industry in the country and abroad. The requirements, according to the national and
institutional criteria for holding the academic position of "professor", are significantly
exceeded. This gives me reason to propose confidently Assoc. Prof. Dr Eng. Mariya
Aleksandrova-Pandieva to hold the academic position of "professor" in the professional
field: 5.2 "ELECTRICAL ENGINEERING, ELECTRONICS AND AUTOMATION",
scientific speciality: " Manufacturing in Electronic Technology (by sectors)".

Date: 12 March 2026 Reviewer: (’VL )

Prof. DSc Eng. Ivo Iliev
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