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1. AKTyanHocT Ha uscneaBaHusi NpoGneM E HayYyHO U Hay4YHO-NPUSIOXKHO
OTHOLLEHHUe.

CbBpEMEHHUTE MEXaTPOHHU CUCTEMU W3UCKBAT BCE MO-MPELM3HN WU aaeKBaTHM
peweHus. NpeacTaBeHnAT Hay4eH TPYA € NOCBETEH Ha €AuH yHaameHTaned npodnem Ha
W3CNeABaHNA BbB BPBb3KA C TEOPETUYHNUTE, MOAENHUTE W NPAKTUYECKUTE NPUNOXKEHUS HA
TBHKOCMOWHUTE NOBBPXHOCTHU U JlemboBu pesoHatopu. MNpes nocnegxnte 20 roamHw,
Hay4yHUTe uscneaBaHus B Tasu cneuuduyHa obnacTt ce pasiumpuxa KbM TbHKOCHONHY
YCTPOWCTBA Ha NOBLPXHUHHW aKyCTUYHW BBLIIHW 1 Ha BbNHU Ha JlemB. B pesynTaT Ha Teau
WHTEH3NBHWU W3CreABaHus, ce yBenudu ApamaTU4HO KavyeCTBOTO Ha PafMoyvecTOTHUTE
UNTPK, KaTO CbLUEBPEMEHHO Ce pasLMpU U TEXHWS YecToTeH obxeaT. Pabortarta no
TbHKOCNOWHaTa JlemboBa TEXHOMOrNA Ce orpaHnyaBa B Heay4YHU OpraHu3aunm ¢ YNCTU cTau
C BB3MOXHOCTM 3a nNpPOTOTUMNMPAHE Ha MUKPOEeneKTpoHHn u MEMC komnoHeHTw.
N3nckBaHeTo KbM UHAHCUPAHETO Ha TO3W TUM HaydYHU W3CNeABaHUS orpaHu4yaea
BKJTIOMBAHETO Ha TBbpAEe LWMPOK KPbBIr OT HAYYHU KONEKTUBW. TemaTa Ha AncepTaunoHHUSA
TPYA € aKTyanHa 3a CBeTOBHAaTa Hayka W NpakTuka, KOETO Ce BibKAa MO ronemMusT Opoil
nybnukauum no Temarta B cBeTa B NOCMNEAHUTE FO4UHN.

2. CagbpxaHue u CTpYKTypa

HvucepTaunoHHUAT Tpya € ¢ obem 281 cTpaHuum 1 ce cbCTou OT, yBOof4, 4 rnaswu,

NPUHOCK, CNUCBK Ha BKOYEHUTE nyonukaumm (obwe 38), cnUCbK Ha U3NON3BaHa



fTepatypa, Bkntovsala 198 ustouHuka, u saknoueHune. PaBoTaTa BKIouBa obuwo 204
curypun, 21 Tabnuum n 54 dopmynu

B nbpBaTa rnasa e HanpaseH 0630p Ha o6nacTTa u e aHanM3npaHo CbBPEMEHHOTO
H@YyHHO HUBO B n3cnensaHata obnact u NocokUTE Ha pasBUTUE, HA OCHOBATA HA KOETO e

AedUHUpaHa 06OCHOBAHO UENTa Ha ANCEPTALMOHHUS  TPYA - uU3cnedBaHe Ha

TBbHKOCMOWHAaTa pe30HaHCHAa TEXHOMNOMS Ha Jlemb0BY BbIIHU B TEOPETUYEH, TEXHOMOMMYEH
W B pe3ynTaTt B NPUIOXeEH NnaH.

HeduHupanute 10 ocHoBHU 3agauu KOpenupat Ha LenTa Ha gucepTauvoHHUs Tpya,
KaTo Ha TAXHOTO peluasaHe ca NoCBETEeHM rMasu 0T 2 40 5. [naBa 6 cbabpxa 06obLeHneTo

Ha PE3ynTaTuTe OT TeOPeTUYHWUTE U EeKCMEepUMEHTAaMNHN U3CNEABaHUs, 3aKMIOYEHUSTa U
MPUHOCUTE Ha AncepTaUMOHHUS TPy,

3. CteneH Ha nosHaBaHe Ha CLCTOSHMETO Ha npobnema, nuTeparypHa
OCBEJOMEHOCT U TBOpYEeCKa HTepnpeTauus Ha aBTopa

LUutupann ca Hag 190 nutepartypHm W3TOYHMKA, MOYTM U3LANO Ha aHrUnCK..
BkntoyeHn ca oT ocHoBomonarawm TpygoBe Ao CbBPEMEHHU U3CnefBaHus Ha BoAeLyu
u3cneposarenu. JiutepaTtypHuTe M3TOMHWLM ca [oOpe cucTEMAaTU3UpaHu U oTpasaBaTt
aKTyallHOTO HUBO, KaKTO 1 NO-CbLUECTBEHNTE NpobnemMu n nocoku 3a passutue. Cuntam, ye

nuTeépaTypHaTa 0CBEAOMEHOCT 1 NO3HaBaHETO Ha obnacTTa, KakTo U MHTepnpeTauusiTa ot

aBTopa € MHoro gobpa.

4. ANeKkBaTHOCT Ha METOAMKATA HAa U3CreaBaHe C MOCTABEHUTE uen v

3afjlaiu Ha AUCepPTaLUOHHUA Tpya

B aHanu3a Ha usnonsesaHute MeToAM, NOAXOAM U TEXHONOTM 33 paspaboTBaHeTo Ha
TbHKOCMOWHATa Pe30HaHCHa TexHonorust Ha JleMGoBK BLIHM OT CaMOTO M HaYamno, KaTo
CUCTEMATUYHO un3cCnefBa TEOPEeTUYHUTE, TEXHONMOTMYHUTE W MPUMOXHUTE acnekTu Ha
TeXHONOrnATa sanoysanky oT pusnyHuTe pyHaamenTu.. Liennte n sagaunte Ha paborara
Ca TOMHO M afeKkBaTHO AeUHUPAHN U ca B CLOTBETCTBUE C u3bpaHuTe MeToaum Ha
aHanuTuiHata, ModenHara v NpoToTUNHaTa TEXHOMNOMMA, KOMOUHUPAHW C Bb3MOXHOCTUTE
Ha KoMniTbpPHaTa cumynaums. Cuutam M3nons3BaHUTe METOAW, MOAXOAWN U CUMYnaLMK 3a

afl€eKBaTHU U JaBall BL3MOXXHOCT 3a NMpUNoXUMOCT 3a NEakTU4eCKn Luenu.



5. HayuHu u HayyHo-npunoxum MPUHOCK Ha AncepTaUUOHHUA TPpya,

ABTOpCKaTa cnpaBka 3a HayyHuTe W HaY'UHO-MPUMOXHUTE MPUHOCU Ha
AVCEPTaUNOHHUS TPyA nNpuemMam C yCroBueTo 3a npedopmynmpare, kato KbM HayYHUTe

NMPUHOCKU NOTBPbBLXKAABaAM ABa MNpuHoCca, a ocTaHUNUTE 3 OTHACAM KbM rpynata Ha Hay4Ho-
NPUINOXHUTE Taknea.

A. Hay4yHu npuHocu

A1. Cv3pgageH v npegctaBeH 3a NPBB MbT € HOB KNac pagnovYecTOTHU MUKPO-
AKyCTW4HN pe30oHaTOpu Ha DasaTa Ha TbHKM NUE30ENEKTPUYHU crioese, basnpaHu Ha
JlemboBM aKkyCTU4YHU BbNHWU. EOHOBXOOOBU W Asyexofoeu SO JlemGoeu pesoHaTopu c
BACOKa NPOU3BOAUTESNTHOCT Ca MPOEKTUPaHW, NPOTOTUNUPAHU W XapaKTepusnpaHn Bbpxy
HaNBITHO 3aKpeneHn n KoH30nHo 3akpeneHn AIN memBpaHn. Hoea PE30HaTOpHa CTPYKTypa
C ABOMHA eneKkTpuyecka LUMHA € NPEeasioXeHa 33 NOTUCKAHE HAa HeXenaHuTe HanpeYHu
napasnTHn MofoBe B CTpyKTypaTa. PaspaboTteHun ca SO Jlembosu pe3oHaTopu ¢ BrpageHa

TeMnepartypHa KoMmneHcaunsa Ha YectotaTa Ha 6a3aTta Ha KoMnNo3nTHU AIN/SIO?2 MembpaHu.
OcHoBHU nyGnukauum no A1: 7.2, 7.3, 7.5, L2 7578, T7.9 T.40. 1721

A2. PaspaboteHa e TeopeTuyHa pamka 3a ModenupaHe 1 onTUMMU3aUns Ha
TBHKOCNOWHN pe3oHaTopy Ha JleMBoBM akyCTUYHN BbAHW. PaswmpeHu u aganTupaHu ca
aHanuTU4HM Moaenu Ha 6asarta Ha Teopemata Ha Floquet-Bloch u dyHkumute Ha Green.
AHanUTU4YHUTE npouenypu ca oboraTeHu Ype3 M3MON3BAHEeTO Ha aHanu3 NnocpeacTBOM
METOAa Ha KpanHute enemeHTW. PaspaboTeHaTa aHanWTUYHA pamka € CUHEPrUYHO

UHTerpupaHa Cc mMogena Ha CBbp3aHuTe mMoaoBe 3a NPOEeKTnupaHe 1 onTuMulaunsa Ha

MUKPOBBITHOBU aKyCTUYHU Npubopu.

OcHoBHU nyGnukaumm no A2: T7.1,17.4,17.6,17.12,7.19,7.22, 7.28

B. Hay4yHo-npunoxxuu npuHocu

B1. PaspaboreHaTa TeopeTunyHa pamka e BrpageHa B codTyep 3a NPoOEeKTUpaHe Ha
TbHKOCNOUHN  JlemboBn pesoHaTopu. CodTyepa nossonssa NPOEKTUPaHETO Ha
NPAKTU4HECKN 3HAYUMWU PE30HAHCHU CTPyKTypu 6HasupaHn Ha SO BBNHU Ha Jlemb.
|/13BprJeH0 € UHTerpnpaHe KbM KOHBEHLUWOHANHN CUMynaTopu 3a pagno4yecToTeH aHanuns,

KOETO nojanomara UHAYCTpUanHoTO NpoeKkTupaHe Ha Takvuea pesoHaTopu. PaspaboTeHa e



cncrema 3a ONTUMU3aUNA KOATO CUHEPIUYHO KOM6V|HVIpa aKyCTU4HU Mopaenu,

ENEKTPOMArHUTHU Moaenu v MOAeNn 3a paano4YecToTHO onTuMnsnpaHe.

B2. N30bpeTeH e TbHKOCnoeH pes3oHaTop Ha A1 JlemboBa BbNHa ¢ paswupeHa
HECTOTHA NeHTa U NOBULLEHN paBoTHA MOLUHOCT M HAAEXAHOCT. MHOBaTUBEH AN3anH c
aKyCTUYHO febenu enektpogu Ha npeobpasyBaTena Kakto W CbC CUMETPUYHO
CTPYKTypVvpaHe Ha pesoHaTopa 3a MoTUCKaHE Ha napasuTHUTE MOLOBE € OCBLLUECTBEH
BbPXY NUE3I0ENEKTPUYHIN NNacTuHM OT 3aBbPTSAH Y-cpes Ha LiNbO3. N30bpeTeHa e HoBa
KOHUenuusa 3a pesoHaHCHO ycTpoiicTBo Ha A1 Jlem6oB Mmopg BbPXy nuegecranu
CTPYKTYpUpaHu Kkato pednekropu Ha Bragg.

B3. MNpeanoxeHn n npoToTUnupaxn ca NPUHUMNHO HOB TUN PE30HAHCHW CTPYKTYpU
Ha JlemboBM akycTuyHM BBAHWM. HoBa pesoHaHCHa CTPYKTYypa 6asupaHa Ha
B3anmogevicteuneto mexay SO0 n A1 Jlembosu mogose e NpOeKTnpaHa, NpoToTUnNUpaHa u
XapakTepusnpaHa 3a npeB NbT. HoBa pesoHaHcHa cTpykTypa GasupaHa Ha S1 Jlem6oBa
BbJiHa C Hynesa rpynosa CKOPOCT € NpoeKTupaHa, NpoToTUNupaHa u Xapakrepusupaxa 3a
npbB NbT. N300OpeTeH e paguoyecToTeH TpaHcdopmMaTop Ha HanpexeHnue 6asupan Ha SO
llemboBa pesoHaHcHa cTpykTypa (WIPO Patent Application WO/2012/156818A2).
TpaHcdopmaTtopa e npoekTupat, NPOTOTUNUPAH N UHTETPUPaH B KOMYHUKALMOHHA CXema

paboTeLla ¢ U3KIYNUTENHO HUCKA KOHCYMMUPAHA MOLLHOCT.

OcHoBHu nyGnvkaumn no A3: 7.13,17.17,7.18, [7.20, I7.25. '8.1

B4. YectoTeH reHepaTtop ¢ HUCBK LWyM, cTabunuaupaH nocpeacteom SO Jlembos
PE30HATOP € NPOEeKTUPaH, NPOTOTUNUPAH U XapaKTepU3MpPaH 3a NPbB NbT B CXEMA C BUCOKA
MOLUHOCT M HUCBK OasoB TepmuyeH wWym. HoBu Bucoko wuyscTButenHu SO Jlembosy
PE30HaHCHN AaTynuM Ha BBHWHO HansraHe U maca ca u3cnegBaHU TEOPeTUYHO W
eKCnepuMeHTanHo ¢ ornen Ha noaobpsiBaHeTo Ha TaxHaTa pesoniouus. OuepTaHu ca

NPUHLUMNWTE 3a NPOEKTUPaHEe N NPUNTOXEHNETO Ha TE3U PE30HAHCHMU AaTHnLN.

C. NMpunoxHu npuHocKU

C1. MEMC TtexHonornata e cneundmnyHo afganTMpaHa KbeM Heobxogumute
CTaH4apTK 3a yCnelHo NpoToTUNMpaHe Ha TbHKOCNONHW JlemboBY pe3oHaHCHY CTPYKTYpM.
PaspaboTeHute pguarpamm Ha npouecuTe M03BOMU MNPOTOTUNMPAHETO Ha Jlem6osu

pe3oHaTopu 6asupanu Ha nuesoenektpudeH AIN.



C2. Kato uact or ekun, ce paspaboTn KOMyHWKALUMOHHA CUCTeMA C HUCKa

KOHCYMVpaHa MOLLHOCT Ype3 CreuudUyHO UHTErpupaHe Ha TPaHCOPMaTOPHU Yunose
6asupanu Ha JlemboBM BLHM.

OueHsaBam pasButneto u obobwasaHeTo Ha MatemMatuyHn mogenu wu

MSCNeABaHNATa C MeToA Ha KpaliHNTE eNeMEHTN KaTo 0COBEHO akTyanHa Tema C Hay4HO U

NPUNOXHO 3HAYeHune, a cb3ganeHuTe oT aBTOpa NATEHTOBAHW peLUeHUs OLeHsIBaM KaTo

aKTyarnHu 1 oTpassiBally CbBPEMEHHOTO HUBO Ha U3cnenBaHusiTa B Ta3u obnacT.

6. Nyénukauuu no Tpyna

KbM aucepraunoHHus Tpya ca npunoxenu 29 nybnvkauun, pecdepupanu 8 SCOPUS
n WoS. Cuntam nybnukysaHeTo 3a ageKkBaTHO, @ HUBOTO 33 MHOMO A00po 1 oTpassBaLlo
AOCTWKeHusATa Ha asTopa. LutupaxuaTa (6es asTountupanus) Ha nybnukauuute B FOpHUTE
0Oa3u ca ¢ BnevatnseawoTo uneno ot Hag 800. MpeacTaBeHn no TemaTa Ha aucepraumsTa
ca u 7 nateHta, peructpupanu 8 CAL (US Patent). Pa6oTtuTe ca NPeAMMHO KONEKTUBHM,

KOETO € XapaKTepHO 3a eKUNHUA CTUM, KaTo aBTOPBT UMa N3ABEHO y4acTue B THX.

7. KputuuHmn 6enexku v npenopbKu

B ANCEPTALnATa Cce cpellaTt HemManko MNOBTOPEHUs WU npasun BnevaTtrieHne Karto

NPeAMMHO cbOpaHa OT Hay4yHu nybnukauuu, akaTto NUNcBaT CBbLbP3BALUM O0BGOCHOBKM U

N3BOAM.

B auceptaumoHHuaT Tpya TpsbBa B siBEH BWA 4a Ce NOSBAT UenTta Ha

AVNCEPTALMOHHMA TpyA W NPOU3TMYALLNTE OT HEeA 3adaqvu, KakTo ToBa € HanpaBeHo B
aBTopedepara.

Hay4HuTe 1 npunoxHute npuHocn Buxa mornu aa Gvaar 06obweHn B noapasaenu

C Uen penykuma Ha TexHus 6poi, 6e3 aa ce peayumpa CMUCHABLT UM.

AvcepTaunoHHUAT Tpya 3a npuaobusaHe Ha Hay4YHaTa cTeneH ,[AoKTop Ha Haykute”
Ha gou. BeHuucnas AH4es e npeAcTaBeH Ha aHrnuiicky esnk. ToBa MoXe Aa ce pasrnexaa
HeeHO3Ha4YHO, HO D1 MOrIIO [a Ce OLEHMN U KaTo MOMOXUTENHO, B KOHTEKCTa Ha CTpemMexa

Ha yHuBepcuTeTa HU Aa 6bae Ha MexayHapoaHO HUBO U BuauM B EBpona u no ceeTa.



SAKITKOYEHUE

lNosHasam pabGoTarta Ha gou,. BeHuucnae AH4yeB noseye oT 10 roauHu n mora aa ro
OXapakTepusnpam KaTo epyaupaH npenogaBaTten U y4eH Ha CBETOBHO HUBO. [NoHacTosiLem
Aou. AHYeB e npenogasatensT ot TY - Cohusa ¢ Haii-BUCOKa HAYKOMETPUSt N U3TLKHAT
usobperaten. Bbs ocHoBa Ha UANOCTHOTO MU BNeYaTtneHne oT npeacraBeHus
ANCEpTaUMOHeH Tpyd, akTyanHocTTa Ha Hay4yHata v npunoxHa npobnemartuka wu
NOCTUTHATUTE Hay4YHW, HAYYHO MPUMOXKHN U NPUMOXKHU NPUHOCK CYMTaM 33 afieKkBaTHU Ha
3aKOHOBUTE U BBL3NPUETUTE B akagemuyHata OBLHOCT M3UCKBAHUS KaKTo nonyvyeHuTe
TEOPETUYHNTE pe3ynTaTtu, Taka v NPUMOXHUTE LOCTUXKEHUS. AHANU3BLT HA NOCOUEHUTE
A2HHU NOKa3Ba, Ye ca U3MbIHEHN NO BCUYKM FPYMNN NOKa3aTeNn U3NCKBAHUATA Ha 3PACPB,
NN3PAC, kakTo 1 Ha usuckeanusTa ot Mpunoxerune 1 Ha NMYPMNHC 8 TY — Codoums. Toea
MW ZiaBa NbIIHO OCHOBaHWe Aa npeanoxa Ha ysaxaemoTo HayyHoTto XKypu ga oueHu
NONOXWTENHO AMCEPTaLMOHHMA TPy 3a NpugobueaHe Ha HaydHaTa cteneH ,JJOKTOP HA
HAYKUTE" Ha pou. a-p ux. us. BeHumcnae SHUYEB Ha Tema: , The Thin-Film Lamb Wave
Resonator Technology® (,TexHonorns Ha TbHHKOCHOMHUTE PE30HaHCHU YCTpOWCTBa Ha
JlemBoBn Mukpo-akycTuuHM BbNHKY) B lMpodecnoHanHo HanpaesneHne 5.1 MawwuHHO

WHKEHEepPCTBO, HayyHa cneumanHocT: JMHamuka, SKOCT W HaAeXAHOCT Ha MaluMHUTE,
ypeauTte, anapaTtute n cuctemure”.

Hata: 14.01.2026 r. YNEH HAXXYPUTO:

/Mn.-kop. npod. AH nHX. Meopru Togopos/



OPINION

Author: Assoc. Prof. Dr. Eng. Phys. Ventsislav Mitkov Yanchev
Thesis topic: ,,The Thin-Film Lamb Wave Resonator Technology*

Professional field 5.1 Mechanical engineering

Scientific specialty: ,,Dynamics, strength and reliability of machines, devices,
apparatus and systems”

1. Relevance of the research problem in scientific and applied science attitude.

Modern mechatronic systems require increasingly precise and adequate solutions.
The presented scientific work is dedicated to a fundamental problem of research related to
the theoretical, model and practical applications of thin-film surface and Lemb resonators.
Over the past 20 years, research in this specific area has expanded to thin-film surface
acoustic wave and Lamb wave devices. As a result of these intensive research, the quality
of radio frequency signals has increased dramatically filters, while also expanding their
frequency range. The work on thin-film Lemb technology is limited to scientific organizations
with clean rooms with capabilities for prototyping microelectronic and MEMS components.
The requirement for funding this type of research limits the inclusion of a very wide range of
scientific groups. The topic of the dissertation work is relevant to world science and practice,

which is evident from the large number articles on the topic in the world in recent years.

2. Content and structure

The dissertation is 281 pages long and consists of an introduction, chapters,
contributions, list of included articles (total 38), list of used literature, including 198 sources,
and a conclusion. The work includes a total of 204 figures, 21 tables and 54 formulas.

The first chapter provides an overview of the field and analyzes the current scientific
level in the research area and the directions of developrnent, on the basis of which the
purpose of the dissertation work is well defined - research on the thin-film resonance

technology of Lamb waves in theoretical, technological and as a result in an attached plan.

The defined 10 main tasks correlate to the purpose of the dissertation work, and

chapters 2 to 5 are dedicated to their solution. Chapter 6 contains the summary the results



of theoretical and experimental research, the conclusions and the contributions of the
dissertation work.

3. Degree of knowledge of the state of the problem, literary awareness and creative
interpretation of the author

Over 190 literary sources are cited, almost entirely in English. Included are
foundational works to contemporary research by leading researchers. The literary sources
are well systematized and reflect the current level, as well as the more significant problems

and directions for development. | believe that literary awareness and knowledge of the field,
as well as the interpretation from the author is very good.

4. Adequacy of the research methodology with the set goals and dissertation
tasks

In the analysis of the methods, approaches and technologies used for the
development of the thin-film resonance technology of Lamb waves from its very beginning,
as systematically investigates the theoretical, technological and applied aspects of
technology starting from the physical foundations. The goals and objectives of the work are
precisely and adequately defined and are in accordance with the chosen methods of

analytical, modeling and prototyping technology combined with the capabilities of computer
simulation. | consider the methods, approaches and simulations used to be adequate and

enabling applicability for practical purposes.
5. Scientific and applied scientific contributions of the dissertation work

The author's reference for the scientific and applied scientific contributions of | accept
the dissertation work with the condition of reformulation, as to the scientific contributions, |
confirm two contributions, and | attribute the remaining 3 to the group of scientific the applied

ones.
A. Scientific contributions

A1. A new class of radio frequency micro-devices has been created and introduced
for the first time. acoustic resonators based on thin piezoelectric layers based on Lemb
acoustic waves. Single-input and double- input SO Lemb resonators with high performance
are designed, prototyped and characterized on fully supported and cantilevered AIN
membranes. New resonator structure with a double electrical busbar is proposed to

suppress unwanted crosstalk parasitic modes in the structure. SO Lambda resonators with



built-in temperature compensation of frequency based on composite AIN/SiO2 membranes.
Main articles under A1: D7.2, D7.3, D7.5, D7.7, D7,8, D7.9, D7.10, D7.21

A2. A theoretical framework for modeling and optimization of thin-film resonators of
Lamb acoustic waves. Analytical models based on the Floguet-Bloch theorem and Green's
functions have been extended and adapted. Analytical procedures are enriched through the
use of analysis by the finite element method. The developed analytical framework is
synergistically integrated with the model of the connected modes for design and optimization
of microwave acoustic instruments. Main articles under A2 D7.1, D7.4, D7.6, D7.12, D7.19,
D7.22, D7.28
B. Scientific and applied contributions

B1. The developed theoretical framework is embedded in software for designing thin-
fim Lamb resonators. The software allows the design of practically relevant resonant
structures based on SO Lamb waves. Integration has been performed with conventional
simulators for radio frequency analysis, which supports the industrial design of such

resonators. A an optimization system that synergistically combines acoustic models,
electromagnetic models and radio frequency optimization models.

B2. A thin-film resonator of A1 Lemb wave with extended bandwidth and increased
operating power and reliability. Innovative design with acoustically thick transducer
electrodes as well as with symmetrical structuring of the resonator to suppress parasitic
modes has been implemented on piezoelectric plates of rotated Y-cut LINbO3. A new

concept for a resonant device of A1 Lemb mode on pedestals structured as Bragg reflectors.

B3. A fundamentally new type of resonant structures have been proposed and
prototyped of Lemb acoustic waves. A new resonant structure based on the interaction
between SO and A1 Lambda modes has been designed, prototyped and characterized for
the first time. A new resonance structure based on S1 Lembova. A zero group velocity wave
has been designed, prototyped and characterized for the first time. A radio frequency voltage
transformer based on SO was invented Lemb resonance structure (WIPO Patent Application
WO/2012/156818A2). The transformer was designed, prototyped and integrated into a
communication circuit operating with extremely low power consumption. Main articles under
Ad: D713, D7.17, D7.18, D7.20, D7.25, D8.1



B4. Low noise frequency generator stabilized by SO Lembov resonator was designed,
prototyped and characterized for the first time in a high-performance circuit power and low
baseline thermal noise. New highly sensitive SO Lambda Resonant external pressure and
mass sensors have been studied theoretically and experimentally with a view to improving

their resolution. They are outlined the design principles and application of these resonant
Sensors.

C. Applied contributions

C1. MEMS technology is specifically adapted to the necessary standards for
successful prototyping of thin-film Lambda resonant structures. The developed process

diagrams allowed for the prototyping of Lembovi resonators based on piezoelectric AIN.

C2. As part of a team, a low-latency communication system was developed power
consumption through specific integration of transformer chips based on Lamb waves. |
appreciate the development and generalization of mathematical models and research using
the finite element method as a particularly relevant topic with scientific and applied
significance, and | evaluate the patented solutions created by the author as up-to-date and
reflecting the current level of research in this field.

6. Articles

The dissertation is based on 29 papers referenced in SCOPUS and WoS. | consider
the papers to be adequate, and the level to be very good and reflective. the author's
achievements. The citations (excluding self-citations) of the papers in the above databases
are an impressive number of over 800. Presented on the topic of the dissertation are also 7
patents registered in the USA (US Patent). The works are mostly collective, which is

characteristic of the team style, with the author having a prominent participation in them.
7. Critical notes and recommendations

» There are quite a few repetitions in the dissertation and it is striking as mostly collected
from scientific articles, lacking connecting justifications and conclusions.
e The dissertation must clearly state the purpose of the the dissertation work and the tasks

arising from it, as has been done in the abstract.



* The scientific and applied contributions could be summarized in subsections with the aim
of reducing their number without reducing their meaning.

» The dissertation for the acquisition of the scientific degree "Doctor of Science" of Assoc.
Prof. Ventsislav Yanchev is presented in English. This can be viewed ambiguously, but

could also be assessed as positive, in the context of the aspiration of our university to be
at an international level and visible in Europe and around the world.

CONCLUSION

| have known the work of Assoc. Prof. Ventsislav Yanchev for more than 10 years
and | can recommend him. | characterize him as an erudite teacher and world-class scientist.
Currently Assoc. Prof. Yanchev is the lecturer at TU - Sofia with the highest scientometrics
and a distinguished inventor. Based on my overall impression of the presented dissertation
work, the relevance of the scientific and applied issues and | consider the achieved scientific,
scientifically applied and applied contributions to be adequate to the legal and academic
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