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Mo K ) 5 €MaHe Ha aKa/leMU4Ha AIBXHOCT ,JlolleHT” B Hay4YHa o61acT 5. TexHuyecku
HayKy, IpodecroHanuo Hanpapaenue 5.1. Mawunano WH?KE€HePCTBO, Hay4YHa CIelUalHOoCT

»AMHAMHKa, AKOCT U HaJIeXKIHOCT Ha MALIUHKTe, ypeauTe, anapaTUTe U CUCTEMHUTE" K'bM
Karejpa ,Teopus Ha MeXaHU3MUTE U MalIMHUTe" - OUT, TexHUYeCcKu yHuBepcuTeT- Codus,
o6saBeH B [IB 6p. 103 ot 06.12.2024 roauHa.

CTAHOBHUIUILE

C €AUHCTBEH KaHagu AT aou. A-p uHxX. BEHIIUCJIAB MUTKOB SHYEB

WieH Ha Hay4YHO )Kypu: npod. A-p uHx. Mapa Kpymosa Kangepa-MBanosa

OCHOBAHME 3a u3roTBsiHe Ha CTAHOBUIIETO: 3anosen N2 0)K-5.1-16/30.01.2025 r. Ha PekTopa

Ha TexHuucku yHuBepcuteT-Codus 3a HazHauaBaHe HA HAYYHO XYypHU U PelieHue Ha mbpBOTO
3acelaHHe Ha HAY4YHOTO XY PH.

1. O61ma XxapaKTepuCcTMKa Ha HAYYHOU3CJ/IeA0BATE/ICKATA, HAYYHO-NPHUJIOMKHATA U
nejaroruyeckKa AeMHOCT Ha KaHAWaaTa

[To HacToAWMA KOHKYPC 32 aKaJeMUyHaTa AJIbXKHOCT ,J0LeHT" AOLL A-p uHX. BeHuucnas
flnyeB e npejacTaBU/ HayyHaTa cM JeiHocT B 30 6p. HayyHM nNyGJMKALMH B H3AaHUS,
pebepupaHy U MHJAEKCHPaHU B CBETOBHOM3BECTHM 6a3u AaHHU SCOPUS u Web of Science, u
Xabu/IUTauMOHeH Tpy/ Ha TeMa ,TeXHo/Orus Ha THHKH Pe30HAHCHM YCTPOHCTBA Ha 06eMHU
MHUKDO-aKyCTHYHH BbJHU". B 3 6pos oT ny6aukanunTe KaHAWAATHT € CAMOCTOsITE/IEH aBTop, a
B 2 OT TAX € BOZell aBTOp. XaOMIMTALMOHHUAT TPYA e ¢ 06eM 43 cTpaHMLM U ce Gasupa Ha 15
WH/EKCHPAaHU HayYHU nNyO/JdKaluMM W 2 MeXAyHapoJAHM MaTeHTa Ha asTopa. 12 6p. oT
nyOoJuKauMuTe ca B pedepHpaHd H3JaHUSA C UMNAKT ¢akTop, a ocraHajuTe 3 6p. ca
ny6JMKyBaHH B COOpHULUM Ha pedepHpaHH MexAyHapoAHH KoHpepeHuuu Ha [EEE.
Pedepupanero KbM Te3u nyGJHKaL UK ce U3pa3siBa B 0610 688 nuTaTa KbM Kpasd Ha 2024r.

B maTepuanuTe Ha KaHAM/jaTa ca BKJIKYEHU 6 6p. NyO6/nKaL M, CBbP3aHU C pa3paboTBaHe
Ha JMCepTalMOHEeH TPy Ha AOL. A-p UHXK. BeHnucaas fH4YeB Ha TeMa “AHanu3 Ha Pe30HAHCHU
CTPYKTYPH HA NPUIIOBBPXHUHHU HANMPEYHHU aKyCTHUYHHU BBJHH B MUE30€JEeKTPUUYeH KBapll 3a

nosyyaBaHe Ha OHC “/lokTop”, ycnewmHo 3auurena npe3 2004 r. [let 6pos oT ny6iuKanuuTe ca
ny6JHKyBaHH B HM3JaHUA ¢ UMNAKT ¢aktop u 1 nybaukauusi B c60pHMK Ha pedepupaHa
MexJayHapoaHa KoHpepeHuusa Ha [EEE.

PasrniexxiaM BCUYKM NMpeJACTaBeHHU IO HacTosAWMsl KOHKypc 30 HayyHU Ny6auMKaLMU U
XaOUIUTALUOHHUSA TPYA,

LarocTHaTa Hay4YHa AEeHHOCT Ha JAOL. A-p MHXK. BeHuucaas fIHYeB e no TeMaTHKaTa Ha
KOHKYypCa.

TpynoBere He MOBTApAT IMyO0JMKALMHUTE, BKJIKYEHU B JAUCEPTALMOHHUA TPy 3a
npuaoduBane Ha OHC ,JlokTop“ ¥ ru npreMaM 3a perieH3upaHe.



CbAabpxkaHHETO U TeMaTHYHATA HaCOY€HOCT Ha Hay4YHaTa, HAYYHO-NIPUJIOXKHA U NPUJI0KHA
ACHHOCT Ha AOU. A-p UHX. Benuucnas Axues 06XBalAT IWHPOK CIIEKTBD OT KOHLENTYya/IHH,
byHaaMeHTanHu u MPHUJIOXKHU H3CNeJBaHUA HA NpPOLECH, HHOBATUBHU TEXHOJIOTUU U

YCTPOHCTBA C MNPHUJIOMKEHUs B Pas/JIM4HA 00J1aCTH Ha HMHAYCTPUATA

- TeJIEKOMYHHKaL1H,
eJIeKTPOHHKa,

MAalIMHOCTpOeHe, MeuLMHa U JAp. Paspaborkute nmar UHTEPAUCLUIIIMHADeH
XapaKTep U 00XBalllaT B e AUHCTBO Ha MHKPOCTPYKTYPH, GU3NKO-MEXaHHYHU U GYHKLHMOHANHH
XaPaKTHPHCTHKH C U3I10/I3BaHe Ha CbBPEMEHHHU MEeTOH 3a u3cseBaHe.

[leparoruyeckara aeiiHocT Ha AOU. A-p UHXK. BeHucaaB HueB o6xBallla HeroBaTa paboTa
KaTO mpenojaBaTes C ANBXHOCTH aCHUCTEHT, TJIABeH AacHUCTEHT WU JAOLIEHT B OTJes Mo
TBbpaorenHa EnekTponuka, JlabopaTopusi Aurctpnom, Ymcana YHuBepcuTet, llBenusi u B

TexHuyecku yHuBepcuter-Codusa B nepuoga 2006 1o 2014 r. Toii u3Hacs JIEKLIMU B 06J1acTTa

Ha:  EnexTpoakyctuunu u dKyCTUKOONTUYHU  KOMIIOHEHTH, Pizo-MEMS
TE/IEKOMyHHKALMOHHU M CEH30PDHH TNpUJIOXKeHHs, HWHOBauWU B

3a

TEXHOJIOTUATA Ha
TBHKOCJIOHHUTE MHWKPOAKyCTHYHH pPE30HATOPH W [Tne30eseKTPUYHH MHUKpPOMeXaHHYHH
CHCTEMH B TEJIEKOMYHUKALHOHHU U CEH30PHHU NPHUJIOKEH U,

Z. Ko/imyecTBeHa XapaKTepyUCTHKA Ha HAYYHATA NPOAYKIUS Ha KaHAu aTa

B CnpaBkara 3a u3nb/IHeHHe Ha MUHUMaTHUTE HallHOHAJIHUTE U3UCKBAaHUSA U U3HUCKBAHUSA
Ha [IYP3A/l B TY - Codus ny6aukauuuTe Ha KaHAujaTa ca nojpefieHH B CIeJHUTE rPyIu;

pyna B4 - Hayuynu ny6avkauus B W3JaHMsl, KOUTO Ca pedepupaHu U MHAEKCUPAHH B
CBETOBHOM3BECTHHM 6asy JaHHH ¢ Hay4Ha nHbopMauusa - 15 6pos [B4.1+B4.15], ot KouTo 1 Gp.
ny6aukauusa [B4.15] e camocrositesida u 1 Op. ny6sukauus [B4.14], B KOATO KaHAWAATBHT e
BOJelll aBTOop.

O6wusim 6poti mouku 6 epyna B4 e 261, kolimo Hadeuwasa MUHUMAAHUS 6poti 100 mouku 6
HAYUOHA/HUME U3UCK8AHUS U u3uckearusama Ha TY-Cogus,

Fpynma I'7 - Hayuysu ny6aukanuy B M3aHus, KOUTO ca pedepupaHy U UHAEKCHPAaHU B
CBETOBHA 6asa JaHHU ¢ Hay4Ha HWHopmauua - 15 6pos [[7.1+I'7.15], oT kouTo B 2 6p.
CaMOCTOATe/IHM nybaukauuu [I'7.7, 7.14] u 1 6p., B KOATO KaHAMAATHLT e BOJlel] aBToOp,
ny6avkauus ['7.8].

O6wusam 6pol mouku e epyna I'7 e 233,713, , koiimo Hadseuwaea MuHUMAAHUS 6poti 200
MOYKU 8 HAYUOHA/IHUME U3UCK8aHUs U usuckeanuama Ha TY-Cogus.

'pyna A12 - lutupanus B pedepupaHd W WH/EKCHPAHU B CBETOBHOM3BECTHU 633U C
HayyHa uHQopmauus Scopus/Web of Science. [IpegcraBenu ca 147 6posi 3a6ensizauu nMTarTa
[A1+4147] Ha 18 6pos nyOoJMKaLKK Ha KaHAUAaTa.

O6wusam 6poll mo4ku om yumupaus no nokazamen /J12 e 1470, koiimo Hadsuwasa okoo
30 nesmu MuHuManHus 6poli 50 MmovKku Cv2AACHO HAYUOHAAHUME U3UCKEAHUS U usuckKeaHusma Ha
TY-Cogpus.

'pyna K - [IpeactaBenu ca 38 yye6HH yaca B TY-Codus.

Obwusam 6poii mouku e zpyna X e 38, koiimo Hadsuwasa MUHUMAAHUS 6poli 30 mouku e
HayuoHaHuUmMe usuckeanusi u uzuckearuama na TY-Cogus.
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Om Hanpasenus Konuvecmeen anaaus u npedcmasenama om kandudama Cnpaska ce
KoHCcmamupa, 4e o6wussm 6poii Mo4Kku Ha doy. d-p UHIIC. Benyucnas Mumkoe Anuee no
6cuyku epynu A, B, I, /] u JK nokazameau e 2052,713 u Hadeuwiaga MuHuUMaAHUS 6poli

moyku - 430 no HayuoHasHUMeE U3UCKEAHUA U U3UCKGAHUSMA HA TY-Copus 3a
npudobusaxe Ha akademuuHama dAs3cHOCM ,ooyeum®,

3. OCHOBHM HayYHH, HAYYHO-PUIOKHH ¥ IPUJIOKHU NPUHOCH

B npexacrasenata CnpaBka 3a OpHUTMHAJHUTe Hay4YHH TMPUHOCH [PHHOCUTE cCe
KJacHQUUUPAT KaTO HAy4YHH, Hay4YHONPUJIOKHH W [IPUJIOKHH, 00001LeHU B 4 TeMaTUYHHU
obJsiacTu.

[TpuemaM npuHOCUTE, POPMYNIUPAHUTE OT KAH/AUAATA, KAKTO CJIeBa:

v TexHosorus Ha TEKCTYPUPAHU NHe30e/IeKTPUYHU cnoese AIN [B4.1, B4.10, '7.10]
PaspaboTeHu ca npoluecu 3a HaHacsHe Ha TeKCTypupaHHu cjaoese oT AIN. CioeBe ¢ HakJIOH
Hd KpHUCTa/IHATA C-0C CTNPSAMO MOBbPXHOCTTA Ha MOAJIOXKKATA Ca XapaKTepU3UpaHH Ype3 PeHTre-
HOB aHa/IM3 U aHa/IN3 Ha U3MepeHUTe PA0OTHHU XapaKTepUCTHKHU Ha MPOTOTUIIHUPAHH pPe30HaTOopH.
YcTaHOBeHa e Bpb3Ka Mex/ly LIMPUHATA Ha ®-CKaH MHKa ¥ CPeAHUS HAKJIOH Ha C-0CTa [oCpeCcTBOM
TEOPETHYEH aHaJM3 Ha M3MepeHUs KOeQHUUHMEHT Ha eJIeKTpOMEeXaHWYHa Bpb3Ka 3a
dyHAaMeHTanHUA pe30HaHC Ha Hampe4yHaTa aKyCTUYHA B'bjHa. CloeBe ¢be Sc Jierupane 10 15% ca
HaHeceHH BbpXy Mo esleKTpoaM U ca XapaKTepU3HPUHM NOCPEACTBOM PEHTreHOoB aHa/Iu3 U aHa/Iu3
Ha U3MEPEeHH NMPOTOTUNHPAHU pe3oHaTopH. lllupuHaTa Ha ®-ckaH nuka npu 50% oT uHTeH3UTETA €
2°, K0eTo nokasaa J06pa TEeKCTypa Ha CJ10d NPpU SC KOHUeHTpauuu 10 15%. U aBaTa TeXHOMOTHYHHU
npoueca ca OT CbLECTBEHO HHAYCTPHUAJIHO 3Ha4YEHHUE.

v’ IlpoeKTUpaHe M MPOTOTUNHMPAHE HAa THHKOC/IOWHM pe3oHaTopu [B4.2, B4.5, I'7.5, I'7.6,
B4.7,I'7.11,T7.10, B4.15]
PaspaboTeHu ca HOBU KOHLENUMH NPH MPOEKTUPAHETO Ha THHKOCJIOMHY Pe30HATOPH Ha OCHOBATa

Ha AIN U TeXHONOrMYHU MeTO/IM 3a IPO3BOJACTBOTO HA TE3U KOMIIOHEHTH.
TexHONIOTHYHUTE HOBOBbBE/IEHUSA BKJIKOYBAT:

e lu3aiiH Ha pPe3UCTUBHY PE30HATOPHU C MPOBOAsLY pediekTop Ha Bper. [IporoTunupane u
CPaBHUTEJIEH Ha/IMN3 Ha H3MepPeHHUTe PabOTHHU XapaKTepPUCTHUKH CIPSIMO 6a30BaTa TEXHOJIOTUSL.
e [[poToTHNpaHe Ha pe30HATOPH C HaMaJIeHH MaKpo ZiepeKTU IOCPe/[CTBOM BKONIaBaHe Ha
eJIEKTpOo/ia B [NO/JI0’KKaTa M HerosaTa IIJlaHapu3alus npeay HaHacssHeTo Ha AlN.

 PazpaboTBaHe Ha TEXHOJIOTHA 3a [10JlyyaBaHe Ha esieKTpoau oT NiSi ¢ riaka noBbpXHOCT U
Ae6esnHa ot 200nm - 300nm. [IpoToTunupaHe Ha TbHKOCJIOHHHU pe3oHaTopH ¢ NiSi esekTpoz u
CpaBHeHHUeE ¢ 6a30BaTa TEXHOJIOTHS.

« [l[poToTUNMpaHe Ha THHKOC/JIOMHM PE30HATOPH NMOAXOASLIM 32 paboTa IIPU BUCOKH TeMIIepaTypH
(ot nopsaabka Ha 700°C).

e [[poeKkTHpaHe Ha ThHKOCJOWHH Pe30HAHCHU CTPYKTYPH Ha BTOPU OBEPTOH NMOAXOASIM 32 paboTa
Hag 4GHz. [IpuHOCHT B nos1eTO € cBBbp3aH ¢ aflanTUPAHETO Ha ChILECTBYBAalllaTa MUKPOEJeKTPOHHA
TEXHOJIOTUS K'bM Pa3/IMYHH ThHKOC/IOHHU pe3onaTopu. [ly6inkauusTa, CBbp3aHa ¢ pe3oHaToOpH
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noAxo M nNpyu YecToTd Hag 4GHz, npeacrassisiBa HOBO M3npeBapBallo HalpasJieHue B

TEXHOJIOTHATA, KOETO Lile Ce pasBUBa B 6'b/jeliie 10pajiH 3aBHLIEHHTe H3UCKBaHMU 3a paboTa npu

MOLHOCT 3a 5G QUATPHUTE B Y€CTOTHH JIeHTH n77, n78, n79, wifi5, wifi6, KAKTO U 32 HOBY YeCTOTHY
JIEHTH NPH YecToTH Hax 10GHz.

4 [IpoexTupaHe U NpoTOTHNHpPaHe HA THHKOCJIOMHN buo-censopu [['7.3, B4.3,I'7.4, B4.4,
B4.6, B4.8, B4.9, B4.13,1'7.12,'7.13]

TbHKOCTIOHHUTE Bro-ceH3opu mpecTaBasBaT OpUrvMHaJ/iHa pa3paboTka 6e3 aHasor, KOSITO B
MOC/IEACTBHE HaMepH CBOETO MHJAYCTPHUAJAHO MpHJoXKeHHe. [IpuHOCHTe TYK Ca CBBbpP3aHHU C
MHOTO M pas/IMYHM acleKTH Ha paspaboTBaHETO Ha THLHKOC/IOWHHM Buo-ceH30pu ¢ BHcOka
HaAeKAHOCT ¥ pe3oolus. OCHOBHMTE NPUHOCHU 10 TeMara ca.
* TeXHO/IOTHYHO, TBHKOCJIOHHHUTE Pe30HaHCHH CEH30pH ca pa3paboTeHU Ha ocHoBaTa Ha AlN ¢
HaKJIOH Ha C-0CTTa. PE30HATOpHUTE ca HHTErpUpaHu ¢ MUKPOPAYHAUYHA CHCTeMa u3paboTeHa
B CHJMLMeBaTa MoAJI0XKa. TeXHOJIOrMYHTa NoC/IeJ0BaTeTHOCT U TIPOLLECUTEe MPUJIOKEHH npu
NPOTOTHNHPAHETO Ca CbBMECTHMH WU [AaBaT BbB3MOXXHOCT 3a MPOM3BOACTBO Ha MHOMXECTBO
Bro-ceH30pu eJHOBPEMEHHO B paMKUTe Ha eJMH TEXHOJIOTHYEH LUKbJIL.
e U3cnenBany ca Bb3MOXKHOCTHTE 3a TeXHOJOTHYHA ONTHUMU3ALMS Ha CEH30pUTE C OrJie[
MOCTMraHeTO Ha MUHUMAJIHO 3aTHXBaHe Ha pe30HaTopa B TeYHa cpeja.
e [IpoexkTupaHu ca CTPYKTYypH C TeMIepaTypHa KOMIEHCALMs Ha 4ecToTaTa M nojobpeH
KayecTBeH GaKTop npu paboTa B TEYHOCTH.
* [IpeasioxeHH ca CTPYKTYPH C [OBHIIIEHA MACO-4YYBCTBUTEJIHOCT.
 W3cnepBanu ca orpaHiyYeHHsTA N0 OTHOLIEHUE HA JIMHEHHUTE CeH30pHHU XapaKTepUCTHKHU

BbB BPb3Ka C Bb3HUKBAHETO Ha aKyCTHY€H pe30HaHC B aKYCTHUYHO aeodenu buo-aHanuTHYHU
cJ1oeBe.

PaspaboTena e TexHOJIOrMs 3a HHTEerpMpaHe Ha peAMlla CEH30pH C HaMaJsleHa
MHTeppEpeHUMs Ha CHrHala M C Bb3MOXHOCT 32 M3MepBaHe Ha BCHYKHM CEH30pU B
e/ITHOBPEMEHEH PEXUM.

« PagpaboTenu ca pesoHaHcHU Buo-ceH30pH, KakTO OT MeMOGpaHeH THI, Taka U OT TBBLPAO
3aKpeneH THII.

v" THHKOC/JIOHM Pe30HAHCHU PU3NYHM CeH30pH. [['7.2, B4.12]
W3cnenBaHu ca ceH30pd Ha BBHIIHO eJIEKTPUYHO TMOJie W HaJjAraHe. JeMOHCTpUMpaHu ca
CEeH30pH Ha HajAraHe CbC 3HAYMTEJIHO NoAo6peHa YYBCTBUTEJHOCT NMPHU H3IMOJ3BAHETO Ha
AIN c HakJIoHeHa TeKcTypa. MHTepeca KbM pa3paboTaHeTo Ha Te3W CeH30pu Oellie CBbp3aH C
M3I10JI3BAaHETO UM in-vivo mopajy Bb3MOXXHOCTTA /1a pabOTAT B TEYHU CPEJH.



4. 3HaYuMMOCT Ha NIPpUHOCHUTE 3a HAyKaTa " IIpaKTHKaTa

CynTaM, ye nocoyeHUTe HayyHH, Hay9HO-NIPUIOKHU U MPHJIOKHHU NPUHOCH Ca aKTya/lHU U
oborarsBaT 3HAHUATA U NPAKTUKATA C HOBHU MeTOAH U QaKTH, KAKTO U MOBHUILABAT KAYECTBOTO
Ha yyebHaTa JelHOCT B 06J1acTTa Ha CbBPEMEHHHTE TeXHOJIOTHH.

[IppHOCHTE CHOTBETCTBAT Ha MPOQpeCcCUoHaANHOTO HaNlpaBaeHHE H CMEeLHasHOCT, [10 KOUTO e
00SIBEHHAT KOHKYPC 3a JIBKHOCTTA »A0UEeHT". HayuyHuTe paspaboTku ca ¢ rossamo MIPUJIOXKHO
SHa9eHHe, I0Ka3aHO C UKJIIOYUTETHO BUCOKUTE MOCTHKEHUS B Ch3aBaHe Ha UHTeJIeKTyaJlaHa
COOCTBEHOCT.

[IpeacTaBeHUAT fOKa3aTe/ICTBEH MaTepHasl 3a U3KJIIOYUTEHO roJiAM OGpoH LUTHpaHUS B

pecbepldparm H MHACKCHPaHH HM3JaHUA [0Ka3Ba, KaKTO 3HAYMMOCTTA U MonyJsapusauudara Ha

MOCTUTHATUTE pe3y/JITaTH, TaKa U BHCOKOTO IPH3HAHUE HA KaHAMJATa OT MeXxAyHapoaTa
Hay4Ha OOIIHOCT.

5. /IMYHU BieyaT/IeHus

OT mnpeAcTaBeHWTe HayYyHH M MPHUJIOKHH pe3yJTaTH, y4yebOHO-Negaroriyeckata M
“3o00peTaTe/cKa JeHHOCT CYMTaM, 4Ye KaHAWAATHT JOLL A-p uHx. Benuucnap fAuuen e

BUCOKOKBa/IMGUUMpPaH u3Cc/e/l0BaTesl, M306peTaTesl M MpenojaBaTes C BHCOKaA obwa u
npopecuoHaNmHa epyauLIHs.

6. KpuTu4yHu GeJIe:KKH U penopbKH

HAMaM KPUTHYHHM Ge/eXKM MO ChbLIECTBO, KAKTO U [0 TEXHWYECKOTO MpeACTaBsiHe Ha
MaTepHaJuTe N0 KOHKypca.

3AK/IIOYEHUE

Bb3 ocHOBa Ha aHa/JM3a Ha NMpeJCTABEHHTE HAYYHHU TPyJOBe, TAXHATA AKTYaJIHOCT U
3HAaYUMOCT, CbABPKAIMTE Ce B TAX HAYYHU, HAYYHO-NIPU/IOKHYU U NPUIOKHH NPHHOCH, C
I'bJIHA y6eAeHOCT Npenopb4BaM Ha yBaXkaeMuUTe YieHOBe Ha Hay4HOTO Xypu Ja riacyear
[IOJIOXKUTE/JTHO 32 MPUCHXKAAHe HAa aKazeMU4HaTa JabKHOCT JOLEHT Ha doy. d-p uHoic.
BEHIIHC/IAB MUTKOB AHYEB B Hay4Ha o6.acT 5. TexHu4Yeckd HayKu, npodecuoHaTHO
HanpagJyieHde 5.1. MaluMHHO MH)XKEHEpPCTBO, HayYHa cHelHaJHOCT ,/IMHAMUKaA, AKOCT M
HaJeXAHOCT Ha MallMHUTE, YpeAuTe, anapaTUTe U CUCTEeMUTe", 3a HyKJUTe Ha KaTeJpa
»1€0pHsl Ha MeXaHu3MuTe U MamuHuTe" - PUT, Texuuyecku yuusepcuret- Codusi.

Codusa, 18.03.2025 . ABTOP HA CTAMOBMIINES o iviicunsiossisssisnasnsoniomridisssissssas
/npod. a-p Mapa Kanpaesa-UBanosa/



OPINION

In a concourse for the academic position of "Associate Professor” in scientific field 5. Technical
sciences, professional field 5.1. Mechanical engineering, scientific specialty
"Dynamics, strength and reliability of machines, devices, apparatus and systems" at the
Department of "Theory of Mechanisms and Machines" - FIT, Technical University of Sofia,
announced in the State Gazette No. 103 0f 06.12.2024.

with a single candidate Assoc. Prof. Dr. Eng. VENTSISLAV MITKOV YANTCHEV
Member of the scientific jury: Prof. Dr. Eng. Mara Krumova Kandeva-Ivanova

BASIS for preparing the opinion: Order No. 07K-5.1-16/30.01.2025 of the Rector of the

Technical University-Sofia on the appointment of a scientific jury and Decision of the first
meeting of the scientific jury.

1. General characteristics of the scientific research, applied science and
pedagogical activity of the candidate

Under the current competition for the academic position of "Associate Professor” Assoc.
Prof. Dr. Eng. V. Yantchev has presentedhis scientific activity in 30 scientific publicationsin
publications, referenced and indexed in world-renowned data bases SCOPUS and Web of Science,
and habilitation thesis on the topic "Technology of thin resonant devices of volumetric micro-
acoustic waves”. In 3 of the publications, the candidate is an independent author, and in 2 of them
he is a lead author. The habilitation thesis is 43 pages long and is based on 15 indexed scientific
publications and 2 international patents of the author. 12 of the publications are in refereed

journals with an impact factor, and the remaining 3 are published in proceedings of refereed
international conferences of IEEE. The referencing of these publications is expressed in a total of
688 citations, as of the end of 2024.

The candidate's materials include 6 publications related to the development of a
dissertation by Assoc. Prof. Dr. Eng. V. Yantchev on the topic "Analysis of resonant structures and
near-surface transverse acoustic waves in piezoelectric quartz" for the award of the Doctor of
Science degree, successfully defended in 2004. Five of the publications arepublished in journals
with impact factor and 1 publication in proceedings of a refereed international IEEE conference.

[ am reviewing all 30 scientific publications and the habilitation thesis submitted for this
competition.

The overall scientific activity of Assoc. Prof. Dr. Eng. V. Yantchev is on the topic of the
competition.

The papers do not repeat the publications included in the dissertation for the acquisition of
the ONS "Doctor” and I accept them for review.
The content and thematic focus of the scientific, applied science and applied the activities of
Assoc. Prof. Dr. Eng. V. Yantchev cover a wide spectrum of conceptual, fundamental and applied
1



research on processes, innovative technologies and devices with applications invarious areas of
industry - telecommunications, electronics, mechanical engineering, medicine, etc. The
developments are interdisciplinary in nature and encompass a unity of microstructures, physical-
mechanical and functional characteristics using modern research methods.

The pedagogical activity of Assoc. Prof. Dr. Eng. V. Yantchev covers his work as a lecturer
with the positions of Assistant Professor, Chief Assistant Professor and Associate Professor in
Department of Solid State Electronics, Angstrom Laboratory, Uppsala University, Sweden and at
the Technical University of Sofia from 2006 to 2014. He lectures in the field of: Electroacoustic
and acousto-optic components, Pizo-MEMS for telecommunications and sensor applications,

Innovations in thin-film microacoustic resonator technology and Piezoelectric micromechanical
systems in telecommunications and sensor applications.

2. Quantitative characteristics of the candidate's scientific output

In the Report on the implementation of the minimumnational requirements and PURZAD
requirements in TU - Sofia. The candidate's publications are arranged in the following groups:

Group B4 - Scientific publications in journals that are refereed and indexed in world-
renowned data bases of scientific information - 15 issues [B4.1+B4.15], of which 1 publication
[B4.15] is independent and 1 publication [B4.14], in which the candidate is the lead author.

The total number of points in group B4 is 261, which exceeds the minimum number of 100
points in the national requirements and the requirements of TU-Sofia.

Group G7 - Scientific publications in journals that are refereed and indexed in a global
database of scientific information - 15 issues [G7.1+G7.15], of which 2 are independent
publications [G7.7, G7.14] and 1 issue in which the candidate is the lead author, publication
[G7.8].

The total number of points in group G7 is 233,713, which exceeds the minimum number of 200
points in the national requirements and the requirements of TU-Sofia.

Group D12- Quotations inreferenced and indexed in world-renowned scientific
information data bases Scopus/Web of Science. 147 noticed quotes are presented [D1+D147] of
18 publications by the candidate.

The total number of points cited under indicator D12 is 1470, which exceeds about 30 times

the minimum number of 50 points according to national requirements.and the requirements of TU-
Sofia.

Group G- 38 classes are presented at TU-Sofia.

The total number of points in group G is 38, which exceeds the minimum number of 30 points
in the national requirements and the requirements of TU-Sofia.

From the quantitative analysis and the Report submitted by the candidate, it is found
that the total number of points of Assoc. Prof. Dr. Eng. Ventsislav Mitkov Yantchev in all
groups A, C, D, E and G indicators is 2052.713and exceeds the minimum number of points -
430 according to national requirements and the requirements of TU-Sofia for acquiring the
academic position of "Associate Professor”,



3. Basic scientific, scientific-applied and applied contributions

In the presented Reference for original scientific contributions: contributions are
classified as scientific, applied science and applied, summarized in 4 thematic areas.
[ accept the contributions formulated by the candidate as follows:

v" Textured AIN piezo electric layer technology [B4.1, B4.10, D7.10]
Processes for depositing textured AIN layers have been developed. Layers with a tilt of the crystal c-
axis relative to the substrate surface have been deposited and characterized by X-ray analysis and
analysis of the measured performance characteristics of prototype resonators. A relation ship
between the width of the @-scan peak and the average slope of the c-axis has been established by
theoretical analysis of the measured electromechanical coupling coefficient for the fundamental
resonance of the transverse acoustic wave. Layers with Sc doping up to 15% have been deposited on
Mo electrodes and characterized by X-ray analysis and analysis of measured prototype resonators.
The width of the @-scan peak at 50% of the intensity is 2°, which indicates good layer texture at Sc
concentrations up to 15%. Both technological processes are of significant industrial importance.

v" Design and prototyping of thin film resonators [B4.2, B4.5, D7.5, D7.6, B4.7, D7.11, D7.10,

B4.15]

New concepts have been developed in the design of thin-film resonators on the substrate of AIN
and technological methods for the production of these components.
Technological innovations include:

* Design of resistive resonators with a conducting Bragg reflector. Prototyping and comparative
analysis of the measured performance characteristics compared to the baseline technology.

* Prototyping of resonators with reduced macro defects by means of etch-in the electrode in the
substrate and its planarization before the AIN deposition.

 Development of technology for obtaining NiSi electrodes with a smooth surface and thickness
of 200nm - 300nm. Prototyping of thin-film resonators with NiSi electrode and comparison with
the baseline technology.

* Prototyping of thin-film resonators suitable for operation at high temperatures (around 700°C).
» Design of thin-film second-overtone resonant structures suitable for operation at frequencies
above 4GHz. The contribution to the field is related to the adaptation of existing microelectronic
technology to various thin film resonators. The publication related to resonators suitable for
frequencies above 4GHz, represents a new cutting-edge direction in technology, which will develop

due to increased requirements for power operation for 5G filters in frequency bands n77, n78, n79,
wifi5, wifi6, as well as for new frequency bands at frequencies above 10GHz.

v Design and prototyping of thin-film biosensors [D7.3, B4.3, D7.4, B4.4, B4.6, B4.8, B4.9,
B4.13,D7.12, D7.13]
Thin-film Biosensors represent an original development without analogues, which
subsequently found its industrial application. The contributions here are related to many
different aspects of the development of thin-film Biosensors with high reliability and
resolution. The main contributions on the topic are.
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* Technologically, the thin-film resonant sensors are developed on the basis of AIN with a c-axis
tilt. The resonators are integrated with a microfluidic system fabricated in the silicon substrate.

The technological sequence and the processes applied in the prototyping are compatible and
allow for the production of multiple Bio-sensors simultaneously within a single technological

cycle.
¢ The possibilities for technological optimization of the sensors have been investigated with a
view to achieving minimal attenuation of the resonator in a liquid environment.

e Structures with temperature-compensated frequency and improved quality factor when
operating in liquids have been designed.

e Structures with increased mass sensitivity have been proposed.
» The limitations on linear sensor characteristics in relation to the occurrence of acoustic
resonance in acoustically thick Bio-analytical layers have been investigated.
* A technology has been developed for integrating a number of sensors with reduced signal
interference and the ability to measure all sensors in simultaneous mode.
* Resonant Bio-sensors have been developed, both of membrane type and of rigidly attached
type.

v" Thin-film resonant physical sensors. [D7.2, B4.12]
External electric field and pressure sensors were investigated. Pressure sensors with
significantly improved sensitivity were demonstrated using AIN with a tilted texture. The

interest in developing these sensors was related to their in-vivo use due to the possibility of
operating in liquid environments.

4. Significance of contributions to science and practice

[ believe that the above scientific, applied science and applied contributions are relevant and
enrich knowledge and practice with new methods and facts, as well as increase the quality of
educational activities in the field of modern technologies.

The contributions correspond to the professional field and specialty in which the competition
for associate professor is announced. The scientific developments are of great applied
importance, proven by the extremely high achievements in the creation of intellectual
property.

The presented evidence for an exceptionally high number of citations in refereed and indexed
publications shows both the significance and popularization of the achieved results., as well
as the high recognition of the candidate by the international scientific community.

5. Personal impressions

From the presented scientific and applied results, educational and pedagogical and inventive
activities, [ believe that the candidate Assoc. Prof. Dr. Eng. V. Yantchev is a highly qualified
researcher, inventor and teacher with high general and professional erudition.



6. Critical notes and recommendations

I have no critical remarks on the substance or technical presentation of the competition
materials.

CONCLUSION

Based on the analysis of the presented scientific works, their relevance and significance,
the scientific, scientifically-applied and applied contributions contained in them, with full
convictionl recommend to the esteemed members of the Scientific Jury to vote positively
for the award of the academic position ASSOCIATE PROFESSOR of Assoc. Prof. Dr. Eng.
VENTSISLAV MITKOV YANTCHEV in the scientific field 5. Technical Sciences, professional
field 5.1. Mechanical Engineering, scientific specialty "Dynamics, Strength and Reliability

of Machines, Devices, Apparatus and Systems", for the needs of the Department "Theory of
Mechanisms and Machines" - FIT, Technical University of Sofia.

Sofia, 18.03.2025 Opinion awthor:. ...

/Prof. Dr. Mara Kandeva-Ivanova/



