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1. O6mm monokenus u Ouorpadgpuunn ganHu

Hou. n-p umx. $us. Benmucnas MuTkop JIHYeB 3aBBPIIBA MarkuCTBPCKA CTEMEH 110
CIEHHANTHOCTTA ,,MHKpOENeKTpOHUKA W HHGOPMALMOHHN TEeXHOJIOrUK™ npe3 2000 r. B
Coduiickus yuusepcuter ,,CB. KimmmenT Oxpuacku®, kplaeto momyuara npodecHonanna
kBanuQukauus ,Muxenep-¢pusuk®, Yetnpy romuHE mo-kecHO sammTapa u JOKTOpCKa
AUCEPTAINS B ChILUS YHUBepcHTeT. [Ipes cnensanure 2 FOAMHHM € IIOCTIIOKTOPAHT B OT/IEjIa MO
» IBBPIIOTETHA €JIEKTPOHMKA" KBM Karempara no ,Wmxenepun mayku“ Ha JIaGoparopus
AHICTpHOM, YHHBEpCUTET Ha Yncana, HIgemus. Ot 2006 10 2011 - e ACHUCTEHT M IV1. aCHCTEHT,
a or 2011 r. e moneHT B chmws yrusepeuteT. OT 2015 no 2018 r. e rocr mpemonararen s
»JIaboparopus no 6uodusuka“ KoM Kare/ipa ,, XUMHUs U XMMHYHH TEXHONOTHH™, Ha Hammspe
TCXHONOTHYCH yHuBepcuTeT B [boreGopr, IllBenus. I[Ipes mepwoma 2018 mo 2024 r

TMIOCICAOBATCIHO € au3aiiHep 1o MuxpoenekTpoMexaHuuny cucremu (MEMC) 8 TDK
Invensense, Mrunano, HWranus, KOHCYNITaHT 10 TIPOGKTUpaHe Ha MHKPOMEXaHHYHH

MHE30CNeKTPHYHE  QUITPH BbB (HpMa Resonant, CAIl m B Huawei, Ounnanmus.
Ennospemenso ¢ ToBa ot 2015 1. ocHOBaBa hupma 3a paspoiina geiinoct Q-ARTS Consulting
Ltd., Benrapus. Ot 2013 . e XOHOpyBaH npernojasaren B Texuudeckns yHusepcuter - Codus,
KBJCTO € aBTOp Ha y4eOHa mporpama mo ,,MHKpOMeXaHHYHY MUE30€JIEKTPUYHH CHCTEMH H
CCH30PH 32 YECTOTEH KOHTPOJI™ KbM Karelpa ,, Teopus Ha MeXaHU3MUTE H MaIlIMHUATE" U BOOH

JICKIIHH, J1a60paT0pHH YIPAXXHEHUS U KypcoBa padora Ha CTYACHTHTE OT CHELHUATHOCTTA
»MHKPOTEXHONOTHH ¥ HAHOWHIKEHEPHHT™,

KoHKypcwT 3a 1o1eHT € 06siBeH B ITporoxon Ne 1/14.10.2024 1. ua Karenpen cuBer Ha
Kareapa ,, leopus Ha MexaHU3MHUTE U MamuHuTe™, B IIpoTokon Ne 1/14.10.24 1, na DakynTeTeH
CbBeT Ha QPakyITeTa MO MHAYCTPUAIHU TEXHOJOTUH; B IIporokon Ne 9/30.10.2024 r. na
AKaJIeMHYHHSI CBhBET Ha TeXHHYECKHs yHusepcuter Codus um B JIbpiKaBeH BECTHUK op.
103/6.12.2024 r.. O6siBara Ha KOHKypca B JIB e nybiukysana u Ha caiita Ha TY-Codus.

2. O0mo onmHcanue HA NMPEICTABEHUTE MaTepHaJIu

Kannuparst e mpencrasu 3a penensupane 06mo 30 Hay4YHU TpyJa. ExHa gacr, ot Tsx
ca 00CIMHCHH B XaOHIHTAUHOHEH TPy, ¢ BKIOYeHH 15 Opost HayuHu myGnukarmu (B4.1,
B4.2, B4.3, B4.4, B4.5, B4.6, B4.7, B4.8, B4.9, B4.10, B4.11, B4.12, B4.13, B4.14, B4.15).
Hpyra wgact ca 15 Opos MyOIIMKalWK, KOMTO ca pedeprpaHu M HHIEKCHpaHH B
CBCTOBHOM3BECTHH 0a3y maHHy ¢ Hayyna undopmamus ([ 7.1, T 7.2. I'’3,T74,T1.5,.T186,
I'l.7.17.8,079,T7.10,T7.11, T7.12,77.13.T7.14. I'7.15). Ilpencrasen e u apTopedepara Ha
Aucepranusra 3a npunodbura OHC , noxrop*.

IIpremam 3a penien3upane mo HaCTOSIIHS KOHKYpC BcHukuTe 30 HaydHH Tpyna, KOUTO
Ca H3BBH IUCEPTALUATA U C€ OTYUTAT [P KpalfHaTa OLeHKA.



BKIIOICHH B Xabmidrauuones tpyxq B U3JIaHHUS, KOUTO ca
pebepupanu wu MHIACKCHPaHH B CBETOBHOM3BECTHH 6asy JaHHH C Hay4Ha

nHpopManus (Web of Science u Scopus) NeNe B4.1, B4.2, B4.3, B4 4, B4.5, B4.6,
B4.7, B4.8, B4.9, B4.10, B4.11, B4.12, B4.13, B4.14, B4.15;
- 15 6pos nyGmukamuu » U3NaHUS, KOUTO ca pedpepupanu u HHICKCHpPAHU B

CBCTOBHOM3BECTHU 0a3U JAHHH C Hay4Ha uHGopmarus (Web of Science i Scopus)
NoNe I" 7.1, T 7.2, T'7.3, I'7.4, I'5,T76, T17,T78 179 710, T7.11, 7.2,
P13, I7.04.17.15.

Ot BcHukuTe pedepupann B Web of Science u Scopus 30 Tpyna, I-p SlHueB e

caMocTosTeneH aBrop B equs (I'7.7) u na IIbPBO MACTO B TpH (B4.15, I'7.8. I 7.14) Ha BTOpPO
MsICTO € B 6 Tpyna (B4.2, B4.6, B4.13,1%7.1, 772 I'7.10), a Ha TpeTo MscTO € B 9 Tpyna (B4.1,

B4.12,T73,1'7.5,T'7.6,T79. 712, T713,.T7.15)

BbB Benuku ny6nukanum A-p Benuucnag Sauep e ABTOPBT 32 KOPECTIOHAEHIIHS, KOESTO
HOkasBa, 4e HE3aBHCHMO OT MSCTOTO MY B KOMEKTHBHHTe MaTepHany, y4acTHETO My B TAX €
PCIIABAIIO U TOH UMa BOJEWIO yYacTHe.

HayxomeTpuunute nanuu ma MPEICTaBEHUTE TyOIHKALIME MHOTOKDPATHO HaIXBBPJIAT

MHHUMAJIHATE HAMOHATHH W3MCKBAHHUS M TIOKA3aTe)ll CBIIIaCHO M3UCKBaHUATA Ha 3BO,
3PACPB, ITII3PACPB u IIYP3Al na TY Codus.

2. O6ma xapakrepucrHka Ha HAYHOM3CJIEI0BATE/ICKATA M HAYYHONPHJIOKHATA
ACHHOCT HA KAHIHIATA
Hay4nouscnenosarenckara ACHHOCT Ha 1-p Benummcnas Suues e obnacrra
MHKPOMEXAHHKATa U MUKPOEIEKTPOMEXaHUYHHTE cucremu. Ha 6azara na npencrasenute 3a
PCLCH3MpAaHe MaTepHand MOXe Ja ce 3aKIOYH, Ye Heropara Hay4YHOH3CIIEAOBATEIICKA

IIPOOYKINs Kacae NPEeaIUMHO THHKOCIOMHUTE [TME30CNICKTPHYHU PE30HATOPH H ceH3opu. Tasu
AE€HHOCT MOXKE C€ pasIpeieli Mo TPYIH KaKTO CJIeBa;

I'pyna I. Texnoqornm 3a TEKCTYPHUPAHH MHEe30eeKTPHYHH caoeBe oT AIN.
Pazpaborenn ca npouecu 3a cunTes Ha byHkuMOHAMHK THHKY clioese AIN ¢ HakToH Ha c-0cTa
H JICTUPAaHE CBC CKaHIUi (Sc), KOeTo e HOBOCT B Ta3u obmacT, 1oBena 10 MoBHIAaBaHe Ha
uesoenexTpuynocrra (B4.1-B4.15). PaspaGorena e msuoctua KOHIIENUHMS 32 THHKOCIOHHHU
PC30HaHCHH OMOCEH30PH C 0GEMHH aKyCTHYHH BbIIHH C HanpeyHa nomspusanus. Pesynrarure
OT TE3M H3CIICIBAHHS B IIOCIIECTBHE Ca HAMEPHITH HHIYCTPHATTHO MpHIoKeHue. [Ipeuioxkenn
¢4 TCXHOJIOTHYHH PCIUCHHA 32 THHKOCIONHHU PE30HATOPH C HAMAJICHH PE3UCTUBHU 3ary6u u
Noa00peHH HANEKTHOCTHHU XapakrepucTuku. Ha Ga3ara Ha ctpykrypu Ges MakponeeKTu e
MO0OpeHa HHTEIPUPYEMOCTTA C MHKPOCJICKTPOHUKATA, OBJDKALA Ce HA Ch3JANeH OT aBTOpa
HOB MpoLec 3a (hopMupane Ha nebenu CHIHIMIH C Dianka noBepXHOCT. MHHIMupanu ca
M3CICIBaHUS BBPXY YCTPOHCTBa, paboTemu npu yectorn Han 4GHz u na YCTPOMCTBA C HOBU
(QysKuMOHANHOCTH, KakBHTO ca PE30HaHCHUTE TpaHchopmaropu. KbuM Temaruxara ma
XaOMJIMTallUOHHHS TPY MOXKE 1a ce N06aRH u nyOnukanusta (I'7.10), kpaeTo ¢ usciaeapana
BB3MOXKHOCTTA 3a HAHACAHE Ha THHKH clioeBe AlScN. ¢ KoHLeHTpauusa no 15% ua Sc, xoero e
JIOBEJIO 1O MONOOpsiBaHe HA KOG(DULMEHTA Ha eNeKTPOMEXaHUYHa BPb3Ka U 10 YBe/IMYaBaHe Ha
KOGULIMEHTA HA TEMIEPATypHA YYBCTBUTENHOCT fpH HamajfBaHE HA KAYeCTBEHMs (akTop U
YBC/IM4aBaHe Ha nueekTpuuHuTe 3ary6u. ToBa e HOBa Mies B obnacrra Ha Pe30HATOPHUTE C

PHTaXEPLOBUTE YCCTOTH, KOATO CJe/l HHYCTPHAIHUTE I PHIOKEHHS ¢ TOBeNa 1 J0 TOJISIMO
LIUTHPaHe Ha NyOJIHKALMUTE IO TeMAaTa.




; pa3paboTeHa e TexHOIOrus Ha MPOTOTHUITH C
¢nekTpoau ot NiSi ¢ mianka [IOBBPXHOCT U gebenuna ot 200nm — 300nm; uspaborenu ca

THHKOCTIONHH PE30HATOPH, TOAXOMAIIHA 32 paborta ripu BHCOKH TEMIIEPATYpH OT MOpPANbKA Ha
700°C; mpoekTupanu ca TBHKOCJIONHH pe30HaHCHH CTPYKTypH, paboTewu Ha BIOPH XapMOHHK

HCCTOTHH JIeHTH n77, n78, n79, wifi5, wifi
Hax 10GHz.

I'pyna III. IpoexTnpane u IIPOTOTHIMHPAHE HA THHKOCJIOIHY dnocenzopn

TvHKOCTOMHUTE Onocensopu ca opurupamHa pazpabotka 6e3 amasor, Kosto
BHOCIIENCTBHE HAMUPA CBOETO WIMPOKO MPHIIOKEHHE B HHAycTpusATa. B cratunm (I'7.3, '7.4.
['7.12 u T7.13) ce AKLCHTHPA BBPXY TO3H BaXKCH HayYHOIPHIIOKEH npunoc. Konkperno
TPHHOCHTE TyK Ca: TPHKOCIOHHUTE Pe30HAHCHH CEH30pH ca pa3paboTeHu Ha ocHOBaTa Ha AIN
C HAaKJIOH Ha C-0CTa; Pe30HATOPUTE Ca HHTCTPUPAHH ¢ MUKPOGIIYHIHA CHCTEMA, H3PAabOTEHA B
CHJIMLIHEBATa MOMJIOKKA, TEXHOJIOTNYHUTE TIponiecH ca ChbBMECTHMH H CH3IABAT BH3MOJKHOCT
38 CEepUHHO NPOM3BOACTBO HA OHOCEH30pPH B paMKHTE HA €IHH TeXHOIOIHYCH LIUKBJT;
H3CIIC/IBaHA € TEXHOJIOTHYHA ONTHMH3ALUS Ha CCH30PHUTE 3a MUHUMAJTHO 3aTHXBaHe B TeyHa
pela; NpeIBHICHA ¢ TeMIepaTypHa KOMIICHCALMS HA YecTOTaTa U moAo0peH KayecTBeH
akrop npu paGora B TCUHOCTH; NPENIOKEHH Ca CTPYKTYPH C NIOBUIICHA 9YBCTBHTEIHOCT 110
OTHOIICHHE HA NETEKTHUpaHaTa Maca;, H3CJIEIBAHM ca OTpaHHYCHHUSATA 10 OTHOLICHHE HA
JIMHEHHHUTE CEH30PHU XapaKTEePHCTHKH BbB Bpb3Ka C Bh3HMKBAHETO HA aKyCTHYEH PE30OHAHC B
AKyCTHYHO Je0emn OMOAHANMTHYHH ClOeBe; Ch3/laZieHa € TeXHONIOTHS 3a MHTErpHpaHe Ha
MACHB OT CEH30pH ¢ HamalleHa MHTEP(EPEHINA Ha CHIHAMA H ¢ BB3MOKHOCT 3a MapanejHa
paboTa Ha BCHYKH CEH30DH B CTHOBPEMEHEH PeXHM; OHOCEH30PHTE ca KAKTO OT MeMOpaHeH

THII, TaKa U OT TBBPAO 3aKpeIICH THI. BCUyku H36pOCHH I[IPHHOCH B Ta3u I'pyma c€ awJrKar
U310 HA OPUTHHAIHU HAEH Ha aBTOpa.

I'pyna IV. PaspaGorBane na ThbHKOCT0IHE PE30HAHCHH CEH30PM 32 H3MepBaHe HAa
Guzuanu Benmunnn

Hpyr cwiecTren HayYHONIDHIOXKEH IIPHHOC HA aBTOpa € NPWIOKEHHETO Ha
TBHKOCJIOMHUTE PE30HAHCHH CEH30pH 3a M3MEPBaHe Ha (DH3HYIH BEJIMYUHY M [1O-CIICLHAIHO
HaJliiraHe u temneparypa. Tosu mpuHOC € oTpasen B nyonukanuu B4, 7.2, u B4.12 e.
Ilpencrasenn ca censopu 3a H3MEPBAHC Ha HAJIAraHE CBC 3HAYHUTEIHO nonobpena
dYBCTBHTEIHOCT M C Bb3MOXXHOCTH 3a W3MOJ3BAHE B TEUHH CPeIM M B YaCTHOCT B JKUBHU
OpranusMu. HOBOCT Tyk e, Ye CEeH30pHTe ¢ HAKIOHEHA C-0c ca o MOBUILICHA YYBCTBUTEJIHOCT
KbM HaJrase.

Ot IIPEATIOKECHHUTE 3a PCLCH3HUA MaT€pHaju c O4YC€BHIHA OTIIHYHaTa
HAYYHOU3CJIEJOBATEJICKA U HAYYHOIIPHUIIO)KHA JAEHHOCT Ha KaHauaara, KOMTo ACMOHCTpHpa
INOCTHXXCHHUSA Ha CBETOBHO HHBO. ,ZIOK&S&TCJ’ICTBO, 3a TOBa Ca BHCOKAara OUTHPYEMOCT, U




[IPHIIO)KUMOCTTA Ha PE3YIITaTUTE BBB BOICIIN CBETOBHHU KOMIIaHHUH, pa60TemH B oOnacTra Ha
KOM}’HI/IKaHPIHTC, CCH30PHHUTE TEXHOJIOTUH U MHKPpOMEeXaHUYHHUTEe CHCTEMHU.

4. Ouenka Ha nexarormueckara MOATOTOBKA M JeMHOCT Ha KanamaaTa
Houent Benuycnag Suues uma 10 T'OINIICH NEJaroTHYeCKH CTaXK B YHuBepcurera Ha
Yiicana, kbzeto e Gun ACHCTEHT, 1. ACUCTEHT H

»» [€OPHSl Ha MeXaHU3MUTe U MaHHHTE® B Texunyeckust yaupepcurer — Codus, kpreto Boau
JICKIMH, J1abOpaTOpHH yNpaKHeHUS u KypcoBa paboTa Ha MarucTpH 1o IHCLHILIMHATA
,» MHKpOMeXaHmyHn HE30CICKTPUYHHE CHCTEMH U CEH30PH 33 YeCTOTeH KOHTpOJI™. YyeGHara
lIporpama 1o Tasu MUCHUIUIAHA Oe HANMCAHA 110 HHHALMAaTHBA Ha 1-p Benuucnas Sxuep ¢
HE3HAYHUTETHO CBHAEHCTBHE OT Mos CTpaHa. braromapeHne Ha CbBMecTHaTa Hu
HPETONaBaTe/ICKa ISHHOCT 10 TO3H KYPC UMaM JTHYHU BIICHAT/ICHHS 3@ MEAAroruyeckara My
nonroroBka. Jlekumure My ce pamsar Ha rossu HHTepec. OCBEH ¢ OTIMYHHTE CH
HEIATOTHIECKH YMEHMS, TOH IPHUBIHYA CTYIEHTHTE Che 3a1BJIO0YEHUTE CH MO3HAHMS 110
HOCACIHATE HAyYHH HOBOCTH, KOHTO HE CE CpeIIar B y4eOHHIMTe, OpaJK HENPeKbCHATOTO
UM TUHAMUYHO OOHOBsiBaHe. Kanmunarsr TMPOBEKA Ta0OPaTOPHU yHpPaXKHEHHS ¢ MoOJIepHa
allapatypa, JMYHO JIpEHa OT Hero, a OoOeKTHTe Ha H3CNeNBaHusATa ca 0Opasll, KOWTO ca
PE3YNTaT Ha HAyYHHUTE My pa3paboTKH. Kypcosara paGora BKIOYBa 15110CTHO IPOEKTUPAHE
Ha THHKOCIIOCH CEH30p ¢ ToMoIITa Ha nporpamara COMSOL Multiphysics (¢ ocurypesn ot
KaHIUIaTa JIMIEH3) U MOC/IeBALIO H3PAbOTBAHE | TeCTRAC.

[lsutoctHara nmeliHOCT Ha A-p B. SlHueB nokasea, ye Toik OTJIMYHO CBhYeTaBpa
Hay{HOM3CJICNOBATENICKAaTa 1 NPENONABATENICKATA CH ACHHOCTH KOETo e Ba)XKHO YCJIOBHE Ja
ObJ2ie m36pan 3a ,,momeHT B TexHuuecKus yHuBepcurer - Codusl.

S. OcHOBHH Hay4YHH U HAYYHONPHJIOKHH MPHHOCH

XaOUIIMTAIIHOHHUAT TPy HA KaHIHIaTa (B4) o6o6uiasa paGorara B 15 WHJIEKCHpaHH
Hay4HH MyONUKALMK U 2 MEX[yHApOIHU MaTeHTa. B pedepHpann U3NaHUS ¢ UMIAKT (akrop
ca mybnukysanu 12 oT myGIMKanuuTe (NeNe B4.1, B4.2, B4.3, B4.4, B4.5, B4.6, B4.7, B4.8,
B4.9, B4.10, B4.12, B4.13, B4.14, B4.15), a ocTananuTe 3 (B4.11, B4.14, B4.15) ca noxnamm
OT MEKIYHAPOIHHM KOH(QEPEHIHH, ITyOIUKYBaHH B pedepuparn cGoprumm ma IEEE.
CyMapHHTe HUTATH Ha MYOIHKAIMATE KBM aBTopedepara HabposiBar 688 kbM Kpas Ha 2024 T
OcHOBHHTE NpUHOCH Ha XaGWIHTALMOHHHS TPyA ca o0nacTra Ha THHKOCIOMHUTE nmpudopu,
OasupaHn Ha OGEMHO AKYCTHUHM BBLIHH W 00XBamar TMO-KOHKPETHO TEXHOJNOTHH 3a
TCKCTYPHPAHU NHE30€IEKTPUYHH clioere oT AlIN.

S.1 IlpuHocH B XaOHAUTANHOHHHS Tpya

Hayunu npunocu ¢ xabunumayuonnus mpyo 10 MOs TIPELIEHKA ca: 060raTsaBaHeTo Ha
CBIIICCTBYBAIlaTa TEOPUS HA THHKOCIONHUTE TEXHOJOIHH U [IO-KOHKPETHO TeOopusTa Ha
TBHKHTE c10€Be 0T AIN ¢ HakJIOH Ha c-ocTa u cbe Sc JICTHpaHe, Ch3/IaJicHaTa IAJIOCTHA HOBA
KOHICNIAA HA THHKOCJIOMHHM PE30HaHCHH GuoceH3opH, paboTelqyu Ha Ga3aTa Ha o0eMHH
aKYCTHYHH BBJIHH C HaNpeyHa MNOJSpH3alus; pa3spabOTeHHTE HHOBATHBHH TEXHOJIOTHYHH
PCIICHUA 32 TBHKOC/IOMHH PE30HATOPH € HAMAJEHH pPEe3UCTHBHH 3aryou, IOBEnO 10
moao0OpsiBaHE Ha HaIeKIHOCTTA Onaroapenue Ha CTpykTypn OGe3 MaKpoae(eKTy;
nogpo0peHara TeXHOIOTHYHATA HHTCTPHPYEMOCT € MHKPOCNEKTPOHHKATa, MOCPEICTBOM
pa3paboTBaHeTO0 Ha mpouec 3a Gopmupane Ha neGend CHAMIMIH C [MajgKa MOBBPXHOCT;
TTOCTABAHETO HA HAYAJIOTO HA HM3CJICABAHUATA IO OTHOLIEHHE HA YCTPOHCTBA, IIOAXOSITH 3a
pabora mpu uvectotu Ham 4GHz, xakTo M Ha YCTPOHCTBA ¢ HOBM (PYHKIIHOHATHOCTH KaTO
HaIpUMEp pe30HaHCHH TpaHC(HOpMaTopH.



5.3 ®opmyaupane mwin 000CHOBaBaHe HA HOBA TeOPHS HIH XHIIOTe3a

KbM To3u npunoc otHAcsM (bopMynupanara xumoresa 3a JIETHPaH ChC SC¢ THHEK CNoit

ot AIN, ko#to me Mmoxe na HaMEpH MHIYCTPHAHO NPHJIOKEHUE TIpH palloYecToTHHTE
bunrpu.

5.4 Jloxa3eane ¢ woBm CPCACTBA Ha CbIIECTBEHH HOBH CTPAHH Ha Beye
ChIIECTBYBAIM HAYYHH 00nacTH, npoodyiemMu, Teopun, XHIIOTE3H;

PazpaGorenu ca MHKPEMCHTAIHU TEXHOJIOTUYHH pa3paboTKH Ha Beye CBILIECTBYBAILH
PC30HAHCHH THPHKOCJIOWHH YCTPOICTRA.

3.5 llony4yaBane Ha NMOTBbPAHTEIHH (PaAKTH.

ITomyyenn ca PC30HATOPH € NONOOPEHH XapaKTepHUCTHKH, OLEHEeHH 4pe3

[IPOM3BEIICHHETO HA KAYECTBEHUS (akTop u KoedunHeHTa Ha CJICKTpOMEXaHWYHa Bph3ka. [Tpu
6HOCCH30pHTC € IIOCTUI'HaTa 3aBUIIIeHAa YYBCTBUTEIIHOCT I10 OTHOILUCHHUE HAa OTYHUTAHATA Maca.

Excnepumentanio e morsspaeno NofoOpsIBaHeT0 Ha paboTHHTE XapaKTepUCTHKM Ha
MATPHHO CBbP3aHH MUHHMATIOPHH CEH30PH.

5.6 luTupanusa na nyGamkanuuTe na KaHauaara

Kangunaret e npencrasun nokasarencrsa 3a o0mo 147 uutupanus s Scopus u Web
of Science kakTo ciexBa: eqHa CTaTHI € uutupana 25 netu (J112.61 - 1112.85); cnenpamara o
Opo#t Ha UMTHpaHus cTaTus e ¢ 20 nuTara (A12.118 - 112.137); cnensa crarus cl19 uHuTara
([12.40 - JT12.58); npunoxena e u crartus cl6 mutata (A12.1 no J[12.26); npyrute cratun
MMaT CHOTBETHO 12 murtara (J[12.23 — 12.34), 10 uurara ([112.96 - I112.105) u 8 uurara
(M12.139 - 112.147); npencraseny ca 4 craru ¢ mo 6 mutara (J112.17-112.22), (J112.106 -
A12.111), (M12.112 - 112. 117), (J112.87 - J112.92); no HaTaThK ca najeHu MIOCJIEIOBATEITHO [0
1 crarus ¢ 4 uurara ([12.35-1112.38), 3 numrara (J112.93 - J12.95) u 2 unrara (J12.59 -

H12.60); 3 crarum ca ¢ mo 1 murar ([12.39), (112.86) u (J112.138). O6mmsr Opoii Ha
NpeACTaBEHUTE B KOHKYpCa HUTHPaHH CTaThH e 17.

IIpencraBenuTe B HacTOSIIIUS KOHKYPC IUTHPAHUSI OTpa3siBaT CPaBHUTEIHO MaJIKa 9acT
OT LSUIOCTHATA Hay1Ha NPONYKLHS Ha 1-p Benmmcinas Saues. [pu copaBka B Google Scholar
MOXKE 1a C€ BUIH, Y€ HACTOAIMTE My UMTHpaHHUs Habpossar 6185, oT 267 myOnuKanuy u h-
UHIEKC 43. AHaJIOTHYHA CTIpaBKa B Scopus paskpuBa Opoii uTati 2325 ot 109 noxymenTa u
h-unnexc 25. B caiita Ha Web of Science (Clarivate) Ha uMeTo Ha KanaMmara yOIUKALIMHTE

ca 101, xouto ca uutupanu 2001 neTH npu h-unnekc 22.B CbINMsS CAUT BIIEYATIEHHE IIPABST
u 127-1e nmuTHpanus Ha o6mo 93 nareHTa.



5.7 IlpeacraBuTenocT Ha nyouKanunTe

Enna ot craruure (B4.8) e ¢ ummaxr dakrop (UD) 10.7, ome exna (B4.3) e c UD 8.0.

JIBa OT Hay4HuTE Tpyma (B4.5uB4.6)cac UD 4.1 u 5 Tpyna (B4.1, B4.2, B4.4, B4.7, B4.10)
ca ¢ D, nonapmam B HHTEpBajia ot 2 10 3.8.

HOKIIaBaHu Ha MeKIyHAPOIHHE KoH(eperuu ca 17 pyna (B4.11, B4. 14,B4.15,T7.2,
178074175, L'16.IT7.T78 I'7.9,1'7.10, I'7.11,T'7.12, T'7.13, T'7.14, 715,

6. 3HauHMoOCT Ha MpHHOCHTe 32 HayKaTa ¥ NpaKkTHKATA

Abaroromumsara megarornyecka IeHHOCT Ha A-p Benmucnas SHues ro e YTBBPJIIIA
KaTo HAIBJIHO U3rPalieH M ONHMTEH NperojaBarel. Hayunouscnenosarenckara pabora Ha
KaHIMaara e [oNy4usia IPU3HAHHE HA yYeH ChC CBETOBHA H3BECTHOCT B 0011acTTa BBIIHOBHTE
PE30HATOPH U MHKPOMEXaHHYHHTE CHCTEMH.

B cnenpamara ta6numa e HAlpaBeHO CpaBHEHHE MEXKTY MHHUMATHHTE HAIHOHAIHH
HayKOMCTPHUYHH JAaHHHU ¥ U3HUCKBAHMSITA HA [TYP3A]] B Texuuuecku Yuusepcurer — Codus 3a
3aCMaHe Ha akaJeMUYHa UIBXKHOCT ,JIOLCHT" M0 I[TH 5.1 Mammuso HHXXeHepcTBo. Ot
TabIuLara € BUIHO, Ye A-p Bernmucnas Suuep e TIPEACTaBUII IPOAYKIUHSA, KOATO IIPEBUILIABA
MHOTOKpPAaTHO 10 TOYKH (2232,7) U3UCKBAHUST MUHHMAICH Opoii Touxu (430).

I'pyna Ilokazarean | MunumaJen bpoii Touxn | Bpoii Touku mo ocHoBHE
NnoKasare/an Opoii Toukn | Ha MOKa3aTe/JH OT Ipyna
KaHJaHIara
A Hucepraunonex 50 50 Humoma  Ne:  28982/23.04.2004.
Tpya 3a yrBupaeHo ¢ Ilporokon Ne/mara: 1-
NPpUCHAIaHe Ha | 0/02/2004
OHC ,.z0kTop* H3znazena ot: BAK
[Ipodecuonanuo HalpaB/cHue:
01.03.22 Ousuka Ha BBIHOBHTE
1npoLecu
Cneunannocr:  Pammodusuka w
Qusnuna Enekrponnka
B g‘ 5 . 100 261 B3
AOHITHTAaUHOHEH
TPYA B4 261
r I7. Hayuna | 900 233.7 I’5
nybnukaumsa B
H3J1aHUs, KOMTO ca I'6
pedepupann H "7 233 W
MHICKCHpAaHH B :
CBETOBHOH3BECTHH I'8
Oazm  pavuu ¢ 9
Hay4yHa
HHpOpMaLMs ['10
I'l1
i A12 Lbmnpanns | 5() 1740 J12 | 1470
HJIH  pCUCH3HH B
Hay4YHH H3JaHuA, I[13
pedepupann H ﬂ 14
HHICKCHpaHU B
CBCTOBHOM3BECTHH 15
Oa3u nannu
K Xopapuym  ma | 3() 38 Texunuecku ynusepcurer -
BONCHH NEKLIMH 3a C
MOCNeHNTE  TpH odus
NMOIUHH
O6mo 430 23227




7. Kpurtuanm Genesxku n NpenopbLKu
Hamam xputuunm Genexku. Bux cn MO3BOJIMII J1a NpErnopbyaM Ha KaHHIata 3a
Obaemara My npenogasarescka pabora B Texuuyeckus YHUBEPCHUTET -

BPEMC 3a OTpassiBaHe Ha NPUAOOHUTHTE OT HHIYCTpUATA 3HAHUS B
JIATEpaTypa.

Codus, na ornenn
noaxonsdma y4yeOHa

8. JInunn Bneuarienus u CTAHOBHIIE HA peleH3eHTAa

[TosnaBam 1-p Snues IIPCIMMHO OT CBHBMECTHATA HH INPEHOJaBaTelCcKa pabGora B
Texunueckus YHUBEPCHTET M MOra OTIOBOPHO Ja 3aiBi. e TOH € BHCOKO
BHCOKOKBATH(DUIUMPAH TIPENOIaBaTeN, KOHTO YCI:ABA 1a MOTHBHpA CTYIEHTHUTE, IpeaaBaiiky

MM ICHHH 3HAHWA 32 Hal-MOJIEPHUTE TEHIEHIMH B 061acTTa Ha MHKDPOEJIEKTPOMEXaHUYHHTE
CHCTEMH U KOMYHUKALIMHTE.

JAKJIIOYEHHUE

OT BCHYKO rOpensokeHo e BUAHO, 4e A-p Bennucnas SxueB e Hambino M3rpajieH
YHCH CBC CBETOBHA HM3BECTHOCT, a CHIIO0 TAKA € M ONMHTEH npenojgasaresn B obnacrra Ha
MHKPOMCXaHHYHUTE CHCTeMHU. ChIBbP)XAHHETO HA HAYYHHTE MyOJIMKALMK U CBBP3aHATE C TAX
HHIYCTPHAIHH [IPOEKTH, KaKTO M 00XBATa IIpenoaBaresickara MY JCHHOCT CHBIAAT HAIIBIIHO
C TeMaThKaTa (HOMEHKJIATypara) Ha OOsSBe s KOHKYpC.

3a MeH HeroBara KaHIuaarypa 3a JOUEeHT e Ge3cropHa u OTrOBapsi HaMBJIHO Ha
HSHCKBAHHATA Ha 3aKOHA 3a HAYYHHTE CTENMEHH H HAYYHHTE 3BAHHS M Ha IIpaBunnuka 3a
HETOBOTO NpHJIOXKEHHE, KaKTO M Ha IlpaBuinmka 3a ycnosmsta u pena Ha 3aeMaHe Ha
aKaICMUYHH ITBXHOCTH B TY-Codusa. ToBa Mu 1apa ocHoBaHIe Ja Ipenopb4yaM Ha
yBakaemoTo HIK na npuesan va 1-p Bennuenar Mutkor SIuyes 3BaHHETO ,,MOMEHT® 110
npodecronanto Hanpasnenue 5.1. Mamunmo HHAKEHEPCTBO, crienuandoct ', Jlunamuka,
HKOCT M HAXEKAHOCT HA MAIUMHNTE, yPeAUTE, ANAPATHTE H CHCTEMUTE™.

Hara: 18.03.2025 r.
rp. Codus

PEINEH3EHT:

/mpod. a-p Toxop Tomopos/
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| In competition for the academic position of "Associate Professor"

" in the professional field 5.1 Mechanical Engineering, specialty "Dynamics,
Strength and Reliability of Machines, Devices, Apparatus and Systems"

Announced in Official Gazette 103/6.12.2024.
for the needs of the Department of Theory of Mechanisms and Machines", Technical
University - Sofia

with candidate: Dr. Ventsislav Mitkov Yantchev - Associate Professor at the

Department of Solid State Electronics, Uppsala University, Sweden

Reviewer: Prof. Dr. Todor Stoilov Todorov, Department of Theory of Mechanisms
and Machines, Technical University of Sofia

1.  General and biographical data

Assoc. Prof. Dr. Ventsislav Mitkov Yantchev graduated with a Master's degree in
Microelectronics and Information Technologies in 2000 from the Sofia University "St. Kliment
Ohridski", where he received his professional qualification "Engineer-physicist". Four years
later he defended his PhD thesis at the same university. During the next 2 years he was a
postdoctoral fellow at the Solid-State Electronjcs Division of the Department of Engineering
Sciences, Angstrom Laboratory, Uppsala University, Sweden. From 2006 to 2011 he was
Assistant Professor and Head Assistant and since 2011 Associate Professor at the same
University. From 2015 to 2018, he was a guest lecturer at the "Laboratory of Biophysics",
Department of Chemistry and Chemical Technology, Chalmers University of Technology,
Gothenburg, Sweden. During the period 2018 to 2024, he was successively a
Microelectromechanical Systems (MEMS) designer at TDK Invensense, Milan, Italy, a
consultant for micromechanical piezoelectric filter design at Resonant, USA and at Huawei,
Finland. At the same time, since 2015, he founded Q-ARTS Consulting Ltd., a development
company. Since 2013, he has been a lecturer at the Technical University of Sofia, where he is
the author of a curriculum on "Micromechanical Piezoelectric Systems and Frequency Control
Sensors" at the Department of Theory of Mechanisms and Machines and teaches lectures, labs
and course work to the students of the specialty Microtechnology and Nanoengineering.

The competition for associate professor was announced in Protocol No. 1/14.10.2024
of the Department Council of the Department of "Theory of Mechanisms and Machines", in
Protocol No. 1/14.10.24 of the Faculty Council of the Faculty of Industrial Technologies; in
Protocol No. 9/30.10.2024 of the Academic Council of the Technical University of Sofia and
in the State Gazette No. 103/6.12.2024. The announcement of the competition in the State
Gazette is also published on the website of Technical University of Sofia.

2. General description of the submitted materials

The candidate has submitted a total of 30 scientific papers for review. Some of them
are combined into a habilitation thesis, including 15 scientific publications (B4.1, B4.2, B4.3,
B4.4, B4.5, B4.6, B4.7, B4.8, B4.9, B4.10, B4.11, B4.12, B4.13, B4.14, B4.15). Another part
is 15 publications that are referenced and indexed in world-renowned databases of scientific
information (I' 7.1, I 7.2,1'7.3, 174, 7.5, [7.6,L].7, 178,179, 1'7.10, T7.11, I'T12, I'7.13,

I'7.14,1'7.15). The abstract of the dissertation for the acquired educational and scientific degree
of "doctor" is also presented.



' I.accept to review under this competition all 30 scientific papers that are outside the
dissertation and are taken into account in the final assessment.

[ classify the reviewed 30 papers further as follows:

- 15 publications included in the habilitation thesis in publications that are referenced
and indexed in world-renowned databases of scientific information (Web of Science and
Scopus) NeNe B4.1, B4.2, B4.3, B4.4, B4.5, B4.6, B4.7, B4.8, B4.9, B4.10, B4.11, B4.12,
B4.13, B4.14, B4.15;

- 15 publications in journals that are refereed and indexed in world-renowned databases
of scientific information (Web of Science and Scopus) NeNeT" 7.1, T 7.2, 73, Y74, T75.T76.
I'7.7,17.8,17.9,17.10,T'7.11, P12, T7.13. T7.14 1715,

Of all the 30 papers referenced in Web of Science and Scopus, Dr. Yantchev is an

independent author in one (I'7.7) and first place in three (B4.15,T'7.8,1'7.14) is in second place
in 6 papers (B4.2, B4.6, B4. 13,1'7.1,I7.2,T7.10), and in third place is in 9 works (B4.1, B4.12,
F7.3, 8715176, T79, 1’712, 713, T7.15). Inall publications, Dr. Ventsislav Yantchev is the
corresponding author, which shows that regardless of his place in the collective materials, his

participation in them is crucial and he has a leading role.

The scientometric data of the presented publications many times exceed the minimum
national requirements and indicators according to the requirements of the Higher Education
Law, the Law on Scientific Degrees and Scientific Titles and the Regulations for its

implementation, as well as the Regulations on the Conditions and Procedure for Holding
Academic Positions at TU-Sofia.

2. General characteristics of the candidate's research and
applied scientific activity

The research activity of Dr. Ventsislav Yantchev is in the field of micromechanics and
microelectromechanical systems. Based on the materials submitted for review, it can be
concluded that his research output mainly concerns thin-film piezoelectric resonators and
sensors. This activity can be divided into groups as follows:

Group I. Technologies for textured piezoelectric layers of AIN.

Processes for the synthesis of functional thin AIN layers with a c-axis tilt and doping
with scandium (Sc) have been developed, which is a novelty in this field, leading to an increase
in piezoelectricity (B4.1-B4.15). A comprehensive concept for thin-film resonant biosensors
with transversely polarized bulk acoustic waves has been developed. The results of these
studies have subsequently found industrial application. Technological solutions for thin-film
resonators with reduced resistive losses and improved reliability characteristics have been
proposed. Based on structures without macrodefects, the integrability with microelectronics
has been improved, due to a new process for forming thick silicides with a smooth surface
created by the author. Research has been initiated on devices operating at frequencies above
4GHz and on devices with new functionalities, such as resonant transformers. The publication
(I'7.10) can also be added to the topic of the habilitation thesis, where the possibility of
depositing thin layers of AIScN, with a concentration of up to 15% Sc, was investigated, which
led to an improvement in the electromechanical coupling coefficient and an increase in the
temperature sensitivity coefficient while reducing the quality factor and increasing the
dielectric losses. This is a new idea in the field of resonators with gigahertz frequencies, which,
after its industrial applications, has also led to a high citation of publications on the topic.



Group II. Design and prototyping of thin-film resonators

manufactured prototypes of resonators have been measured and analyzed. The following
Innovations can be mentioned for these devices: low-resistance resonators with a conductive
Bragg reflector have been designed; resonators with reduced macrodefects have been
prototyped with a comparative analysis of the measured operating characteristics compared to
the base technology; a technology of prototypes with NiSi electrodes with a smooth surface
and a thickness of 200nm — 300nm has been developed; thin-film resonators suitable for
operation at high temperatures of the order of 700°C have been manufactured; Thin-film
resonant structures operating at the second harmonic and suitable for operation at frequencies
above 4GHz have been designed. The resonators proposed by the author for frequencies above
4GHz are a new direction in technology that has not yet been studied and concerns the increased
requirements for operation at power loads for 5G filters in frequency bands n77, n78, n79.
wifi5, wifi6, as well as for new frequency bands at frequencies above 10GHz.

Group I1I. Design and prototyping of thin-film biosensors

Thin-film biosensors are an original development without analogues, which
subsequently found its wide application in industry. In articles (I'7.3, I'7.4,T7.12, and I'7.13)
the emphasis is placed on this important scientific and applied contribution. Specifically, the
contributions here are: thin-film resonant sensors were developed on the basis of AIN with a c-
axis tilt; the resonators are integrated with a microfluidic system made in the silicon substrate;
the technological processes are compatible and create the possibility of serial production of
biosensors within one technological cycle; technological optimization of the sensors for
minimal attenuation in a liquid environment is studied; temperature compensation of the
frequency and an improved quality factor when working in liquids are provided; structures with
increased sensitivity in terms of the detected mass are proposed; the limitations of linear sensor
characteristics in connection with the occurrence of acoustic resonance in acoustically thick
bioanalytical layers have been investigated; a technology for integrating an array of sensors
with reduced signal interference and with the possibility of parallel operation of all sensors in
a simultaneous mode has been created; the biosensors are of both membrane and rigidly

attached types. All listed contributions in this group are entirely due to the author's original
ideas.

Group IV. Development of thin-film resonant sensors for measuring physical
quantities

Another significant scientific and applied contribution of the author is the application
of thin-film resonant sensors for measuring physical quantities, in particular pressure and
temperature. This contribution is reflected in publications B4, T 7.2, and B4.12 f. Pressure
measurement sensors with significantly improved sensitivity and with possibilities for use in
liquid environments and in living organisms are presented. A novelty here is that sensors with
an inclined c-axis have increased sensitivity to pressure.

From the materials proposed for review, the excellent scientific research and applied
scientific activity of the candidate is evident, who demonstrates achievements at the world level.
Proof of this is the high citation rate and the applicability of the results in leading global

companies working in the field of communications, sensor technologies and micromechanical
systems.



4. Evaluation of the pedagogical preparation and activity of
the candidate

Associate Professor Vencislay Yantchev has 10 years of teaching experience at the
University of Uppsala, where he was an assistant, head. assistant and associate professor. He
taught for 3 years at Chalmers University of Technology, Gothenburg, Sweden. During this
time, he was also the scientific supervisor of 3 doctoral students. Since 2013, the candidate has
been a part-time lecturer at the Department of "Theory of Mechanisms and Machines" at the
Technical University - Sofia, where he leads lectures, laboratory exercises and coursework for
masters in the discipline "Micromechanical piezoelectric systems and sensors for frequency
control". The curriculum for this discipline was written on the initiative of Dr. Ventsislay
Yantchev with minor assistance from my side. Thanks to our joint teaching activities on this
course, I have personal impressions of his pedagogical training. His lectures are of great interest.
In addition to his excellent pedagogical skills, he attracts students with his in-depth knowledge
of the latest scientific innovations, which are not found in textbooks, due to their continuous
dynamic updating. The candidate conducts laboratory exercises with modern equipment,
personally developed by him, and the objects of research are samples that are the result of his
scientific developments. The coursework includes a comprehensive design of a thin-film sensor
using the COMSOL Multiphysics program (with a license provided by the candidate) and
subsequent development and testing,

The overall activity of Dr. V. Yantchev shows that he perfectly combines his research

and teaching activities, which is an important condition for being elected as an "assocjate
professor" at the Technical University - Sofia.

S. Main scientific and applied scientific contributions

The candidate's habilitation thesis (B4) summarizes the work in 15 indexed scientific
publications and 2 international patents. 12 of the publications have been published in refereed
journals with an impact factor (No. B4.1, B4 .2. B4.3,B4.4,B4.5,B4.6, B4.7. B4.8,B4.9, B4.10,
B4.12, B4.13, B4.14, B4.15), and the remaining 3 (B4.11, B4.14, B4.15) are reports from
international conferences published in refereed IEEE proceedings. The total citations of the
publications to the abstract number 688 by the end of 2024. The main contributions of the
habilitation work are in the field of thin-film devices based on bulk acoustic waves and cover
in particular technologies for textured piezoelectric layers of AIN.

5.1 Contributions to the habilitation work

Scientific contributions to the habilitation work in my opinion are: the enrichment of
the existing theory of thin-film technologies and in particular the theory of thin layers of AIN
with a c-axis tilt and Sc doping; the creation of a completely new concept of thin-film resonant
biosensors operating on the basis of bulk acoustic waves with transverse polarization; the
development of innovative technological solutions for thin-film resonators with reduced
resistive losses, which led to improved reliability thanks to structures without macrodefects;
the improved technological integrability with microelectronics, through the development of a
process for forming thick silicides with a smooth surface; initiating research into devices

suitable for operation at frequencies above 4GHz, as well as devices with new functionalities
such as resonant transformers.



. I clgssify the developed processes for the synthesis of functional thin layers of AIN and
the industrial application of biosensors based on transversely polarized bulk acoustic waves as
scientific and applied contributions in the habilitation work.

5.2 Formulation or justification of a new scientific field or problem

Research has begun on high-frequency resonators suitable for operation at frequencies
above 4GHz, as well as on devices with new functionalities such as resonant transformers. A
completely new concept for biosensors based on AIN with a c-axis tilt has been developed.

5.3 Formulation or justification of a new theory or hypothesis

To this contribution I refer the formulated hypothesis for a Sc-doped thin layer of AIN,
which will be able to find industrial application in radio frequency filters.

5.4 Proving with new means significant new aspects of already existing scientific
fields, problems, theories, hypotheses;

b

Incremental technological developments of already existing resonant thin-film devices
have been developed.

5.5 Obtaining confirmatory facts.

Resonators with improved characteristics. estimated by the product of the quality factor
and the electromechanical coupling coefficient, have been obtained. In biosensors, increased
sensitivity with respect to the detected mass has been achieved. The improvement of the

operating characteristics of matrix-coupled miniature sensors has been experimentally
confirmed.

5.6 Citations of the candidate's publications

The candidate has provided evidence for a total of 147 citations in Scopus and Web of
Science as follows: one article is cited 25 times (112.61 - ]112.85); the next most cited article
has 20 citations (J{12.118 - J[12.137); the next article has 19 citations (J[12.40 - J112.58); an
article with 16 citations (J112.1 to J12.26) is also attached; the other articles have 12 citations
(A12.23 - 12.34), 10 citations (J]12.96 - A12.105) and 8 citations (J]12.139 - H12.147),
respectively; 4 articles with 6 citations each (012.17-112.22), (12.106 - JT12.111), (J12.112
- [12.117), (012.87 - J112.92) are presented; then 1 article with 4 citations ([112.35-1112.38),
3 citations (J]12.93 - J112.95) and 2 citations (112.59 - J112.60) are presented consecutively; 3

articles have 1 citation each (J112.39), (112.86) and (J112.138). The total number of cited
articles presented in the competition is 17.

The citations presented in this competition reflect a relatively small part of the overall
scientific production of Dr. Ventsislav Yantchev. A Google Scholar search shows that his
current citations are 6185, from 267 publications and an h-index of 43. A similar search in
Scopus reveals a citation count of 2325 from 109 documents and an h-index of 25. On the Web
of Science (Clarivate) site, the candidate's name has 101 publications, which have been cited

2001 times with an h-index of 22. The 127 citations of a total of 93 patents on the same site are
also impressive.



5.7 Representativeness of publications

One of the articles (B4.8) has an impact factor (IF) of 10.7, another one (B4.3) has an
[F of 8.0. Two of the scientific papers (B4.5 and B4.6) have an IF of 4.1 and 5 papers (B4.1,
B4.2,B4.4,B4.7, B4.10) have an IF falling in the range from 2 to 3.8.

17 papers have been reported at international conferences (B4.11, B4.14, B4.15, IT'7.2,
I'73,T74,T7.5,T7.6, I'L7,T7.8,179,T7.10. L1A0,07.12,T7.13.T714. I"7.15).

6. Significance of contributions to science and practice

The long-term pedagogical activity of Dr. Ventsislav Yantchev has established him as a
fully developed and experienced teacher. The candidate's research work has received
recognition as a scientist with world renown in the field of wave resonators and
micromechanical systems.

The following table compares the minimum national scientometric data and the
requirements of the Regulations and Conditions for the Order of Occupying Academic
Positions at the Technical University - Sofia for occupying the academic position of "associate
professor" in PN 5.1 Mechanical Engineering. The table shows that Dr. Ventsislay Yantchev

has presented a production (2232.7 points) that many times exceeds the required minimum
number of points (430).

Indicator Indicator Minimum Number of | Number of points of the
group number of | points of the | candidate
points candidate
A Dissertation for the 50 50 Diploma No.: 28982/23.04.2004.
award of  the approved by Protocol No./date: 1-
educational and 10/02/2004
’s.cientiﬁf‘ degree Issued by: VAK
Doctor™

Professional field: 01.03.22 Physics
of wave processes

Specialization: Radiophysics and
Physical Electronics

B4
B Habilitation thesis 100 261 gi 26 1
| i
I Scientific publication 200 233.7 I'S
in publications that are I'6
referenced and indexed 2 23 3,7
in world-renowned
databases of scientific ['8
information 1—«9
I'10
I'll
Ji | A12  Citations  or 50 1740 12 | 1470
reviews in scientific
publications, Hl 3
referenced and indexed IU 4
in world-renowned
databases }:[1 5
K Lecture schedule for | 3() 38 Technical University of-
the last three years

Sofia

Total 430 2322,7




7. Critical remarks and recommendations

[ have no critical remarks. | would like to recommend that the candidate for his future
teaching job at the Technical University - Sofia, take the time to reflect the know

. ledge acquired
from the industry in appropriate teaching literature.

8. Personal impressions and opinion of the reviewer

[ know Dr. Yantchev mainly from our joint teaching work at the Technical University
and I can responsibly state that he is a highly qualified teacher who manages to motivate
students, passing on to them valuable knowledge about the most modern trends in the field of
microelectromechanical systems and communications.

CONCLUSION

From all of the above, it is evident that Dr. Ventsislav Yantchev is a fully developed
scientist with world renown and is also an experienced teacher in the field of micromechanical
systems. The content of the scientific publications and the related industrial projects, as well as
the scope of his teaching activities, fully coincide with the subject matter (nomenclature) of the
announced competition.

For me, his candidacy for associate professor is indisputable and fully meets the
requirements of the Law on Scientific Degrees and Scientific Titles and the Regulations for its
implementation, as well as the Regulations on the terms and procedure for holding academic
positions at Technical University of Sofia. This gives me reason to recommend to the esteemed
Scientific Jury to award Dr. Ventsislav Mitkov Yantchev the title of "associate professor"” in
professional field 5.1. Mechanical engineering, specialty "Dynamics, strength and
reliability of machines, devices, apparatus and systems".

Date: 18.03.2025
City of Sofia

REVIEWER:

/prof. dr. Todor Todorov/



