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BBpXy 4McepTaLnoHeH TpyA 32 norlyyasaHe Ha Hay4HaTa

PELUEH3USA

CteneH ,, JokTop Ha HaykuTe"

ABTOpP Ha AUCEPTaLMOHHUSA TPYA: A-p AOU. BeHuecnaB AHuYeB

Tema Ha gucepTaunoHHUA TPYA.
The Thin-film Lamb Wave Resonator Technology ,,

PeueHaeHT: BeHenuH CTOAHOB Xuekos Mpod. [ATH

TY-Codus, ®akynteT no HaycTpnani TexHonoruu

Katenpa , Teopusa Ha MexaHusmute 1 MawuHuTe"

O6nacT: TexHnyeckn Hayku
Mpocecuoranto HanpaBnexue .

5.1 MawurHHO UHXXeHepCcTBO

Hay4Ha cneLmanHocT: Teopusa Ha MexaHu3MuTe,
MawuHuTe 1 ABTOMATU4HUTE JIMHAN

1.nwcepTauM'0HHum TPYA € OPUEHTUPAH KbM aKTyanHo
Hay4HO HanpaBneHne oTHacALLO ce KbM MopenupaHe,
NpoeKTUpaHe ,onTUMUINPIHE U nspaboTsaHe Ha Nam6 /

ANacTUHYaTX / BLMHOBA PE30HATOPH. [onyyexHuTe



TEOpeTUYHN pesynTaTi ca BanuaupaHy 4Ypes obWnpHU
ekcnepumMmeHTanHu nscneaBaHus.

2. [JOKTOpPaHTBLT TBOPYECKM € OLeHUN 1 00paboTun orpomeH
1 LUMPOKO oBxBaTeH nutepaTtypeH o030p no TemaTa Ha

Tpyna B pasmep Ha 198 u3TOYHUKE , NPEAUMHO Ha
aHIMUNCKU €3MK OT NocnegHuTe feceT roauHu.

OTNWYHOTO NO3HaBaHe Ha TeMaTukaTta U MHOro
BMCOKaTa KBanudukauus Ha koneraTta fH4YeB ca my

MO3BONUNM MHOMO MNpPEeuX3Ho ga dopmMmynupa uenure u
3agaunTe ChbabpXKally ce B AUCepPTaLNOHHUA TpyA.,

3.3a nocTuraHe Ha uenute n eepucdunkaLiua Ha nony4yeHuTe
TEOpPEeTUYHW pesynTaTy ca NpoBeAeHN MHOrobponHH
EKCNEPUMEHTW.

4. Han-cblUiecTBeHUTe pesynTtaTti ca B obnactra Ha
TEOPETUUHOTO U eKCNepuMeHTanHo ucneasaHe Ha Jlamb6
BLIHOBUTE pe3oHaHCHM ycTpoiictea, kaTto SO, RF voltage
transformers, RF filter technology, A1 — resonator,
wideband filters wn gp.

5. OCHOBHMW HaY4HW, HAYYHO-NIPUITOXHWU U NPUITOXHK
NPUHOCH:

Cb3aaBaHe Ha HOBa Teopus, xunorte3a — HAMa

npeTeHuun 3a Taknea.

[loka3BaHe C HOBM CpeAcCTBa Ha CbleCTBEHU HOBMU

CTpPaHW Ha U3BECTHU Hay4HU TEeOpUU npo6nemu:

- [loka3aHa e Bb3MOXHOCTTa U € AeMOHCTpUpaHa
KOMMNEHCcaLMATa Ha TEPMUYHOTO OTKITOHEHUE /ppndpT/ 33
pesoHaTopuTe Ha 6asaTa Ha Bb/iHM Ha llamb - SO;

- Bb3 ocHOBaTa Ha Teopemarta Ha ®noke-bnok
cpyHKu,mma Ha [puH e peanusnpaHo MoaenupaHe Ha
NTam6 BBNHOBW pEe30HATOPW,

- OTtkpuTn ca A1 Jlamb BbNHOBU pe3oHaTopu C NOBULLEHN
PE30HAHCHU U aHTU-PE3OHAHCHU YEeCTOTHU NeHTun n
yrnpaenaesaHa MOLHOCT;



MaTeHTOBaH, NPOEKTUPaH 1 N3paboTeH e
npeobpasoBaTen Ha HanpexeHue RF ¢ n3nonssaHeTo Ha
SO Namb BBLAHOBK PE3OHATOPW;

Cb3aaBaHe Ha HOBU Knacudukalimm, HOBH
KOHCTPYKLUUU, CXEMU, TeXHONOTUKU U Ap..
Cb3nafeHu ca TeopeTuyHu Moaenu u coptyep 3a
npoekTupaHe Ha penesaHTHn SO Jlamb BBLNHOBM
PE30HATOPHUN CTPYKTYPHU.]
OTKpUT € HoB knac Ha RF MUkpo-akyCTU4HU PE30HATOP!,
KaTo 3a NPBLB MbT € Cb3[aAeHa TEXHONOrs 3a
paspaboTBaHe Ha pesoHaTopu 6asuvpaHu Ha BBIHUTE Ha
Nam®.
Cb3fafeH € MHOBaTUBEH Knac MUKPO-akyCTU4HU paano-
4EeCTOTHM PE30HATOPU OT TbHKU NUE30-ENEKTPUHHN
crnoeBe OCHoBaBaluy ce Ha Jlamb aKyCTU4YHUTE BbITHU,
Cb3aajeHa e HoBa pe3oHaHCHa CTPyKTypa OcCHOBaBalla
ce Ha KOMOUWHauusiTa U B3auMOLENCTBUETO MeXAY S0
n A1 Jlamb-oBn mopose |
Cb3nageHa e MHoBaTUBHA KoHLENUMA Ha PE30HaTOPHO
ycTpoicteo Ha A1 Jlam-60B MOA BbpXY CTPYKTYPUpaHu
pednekTopu Ha bpar;
Cb3ganeHa € METOA0NOoMMA U codpTyep 3a NpoekTnpaHe
Ha NpPaKTUYECKU 3HA4YUMU PE3OHAHCHU CTPYKTYpW
ocHosasaww ce Ha SO BbAHK Ha Jlamb;
Cb3nafeH U NpoekTupaH e camo-CbrnacyeaH n79
UNTBHP C HACKN BHECEHU 3arybu B neHTarta Ha
NPOMyCKaHe N MHOTO CTPBMHU UNTBPHN
XapaKTepUCTUKHN.

MonyyaBaHe Ha NOTBbPAUTENHV (haKTy

MoTBbPAEHA € Bb3MOXHOCTTa 3@ CMHepriiHa
KoMBUHaLMS Ha aKyCTUYHW, ENEKTPO-MarHUTHU MOAENA 1
Moaesin 3a paguno-4ecToTHa onTuMmu3auua ,



oA

6. MpoBeaeHUTe OT AOKTOpaHTa MHOXECTBO TeopeTUyHn U

ekcrnepyMeHTanHu ncneasaHnsa Bbpxy Cb3AaacHn OT Hero
Moaenu, ONUTHU NOCTAHOBKA U YyCTPOUCTBA, 3aLUTEHN C
oceM MNaTeHTa, KakTo 1 rofsiMoTO KONMMHYecTBO LIUTUPaHNS

KpacHoOpe4nBO roBopsT, H€ TPYALT U HEroBuTe NPUHOCKU Ca
fIMYHO Aeno Ha konerata 7H4Y€EB.

7. Mo aucepTauMOHHUA TpyA ca NpeACTaBEHW.

nsageceT v AeBET Hay4H! nybnukauumn otbenssaHun B
cBeTOBHUTE 6a3a AaHHWU, NPeAUMHO KONEKTUBHA C
aBToOpW OT ABama [0 CefieM, B TOBa HNCNO U eaHa
caMOCTOSITENHA, KaTo B KONEeKTUBHUTE TpuHajaecet cac
NbpBV aBTOP AOKTOPaHTa; Aornyckam 1 npuemMam
PaBHOCTOMHO y4acTue Ha BCEKW aBTOP.

oceM CTOTMH uuTupaHus B Ckonyc ,6e3 camo UUTUPAHUSA;
ocem yTBbpAeHY NaTeHTa, OT KOUTO HETUPK
caMOCTOSTENMHU N HETUPU KONEKTNBHU C 2 no 7 aBTOpPAa,
KaToO Ha NeT € NbPBU aBTOP,

noBeye OT NneTHageceT roAuHu NocBeTeHN Ha
pasnpocTpaHeHne Ha BbIHN B THHKW NNacTuHu / Nlamd —
BbNHW/.

8. Mo cBOSTA CHLYHOCT TEMaTuKaTa Ha agncepTauusTa €

nocBeTeHa Ha Pe30HaHCHM TeXHONOrMn Ha obeMHuU
aKyCTUYHM BbITHW B TbHKW NNACTVHK, Ha paBHUHHW TakuBa
B paguno-yecToTHaTa 0BnacT ¥ TbHKOCNOWHU PE30HAHCHN
aKyCTUUHU BBMHK Ha J1amb

9. LisinaTta AOKYMEHTauuA no 3alyurara Ha
 AMCepTaLMOHHUA TPYA 3a Hay4HaTa CTenen [LOKTOP Ha

HayKUTE, npéACTaBeHa MW KaTO peueH3eHT € u3roteeHa
cbrnacHo MNpasunarta B TexHUYeCKNA YHUBEpCUTET —
Codhusa. AsTopedepaTbT oTpassiBa NbIHO

CbObPXKAHMETO HA ANCEPTALMOHHUA TPYA, FMaBHNTE
PE3ynTaT KakTo U Hay4YHUTE ¥ Hay4YHO-NPUIIOXKHNTE
NPUHOCK ChAbPXaLn Ce B HETO.

10.

3a6enexxu n MpenopbKAU



. OBCTOATENCTBOTO Ye AMCepTaLMOHHUA TPYA € HanucaH
Ha aHIMUACKK e3nk  Moxe bu we cb3faie N3BECTHU
3aTpyAHEHUs Ha UHTepecyBalinTe Ce B Bvnrapckute
EuBnvoTekn KbAeTo ToW NO 3aKoH ce Aenosunpa.

-He npasu pobpo BrnevaTneHune ¢hakTa, 4e aBTopa no
AMCEepPTaLMOHHUA TpyAa uMa camo eaHa CaMOCTOATENHAa
nyonukaums.

_ Mo3oaBaiiky ce Ha dakTa 4e, konerata AHueB €
senvKkoneneH uscnenosarten U ydeH, ¢ U3BECTHOCT B
cBeTOBHATa Hay4Ha obuHOCT, 3aHuMaBsall Ce B
nocregHo BpeMe ¢ npenoaasaTencka nenHocT B TY-
Codpusa , no3sonsisam cu aa My npenopbYyam Aa nsgane
y4yebHo nomarano no npenogasaHata OT HEro yyebHa
aucuunnuHa, aa noeme PBHKOBOACTBOTO Ha AUNNOMaHTH
n NOKTOpaHTW 3a Aa Ce cb3fagar ycnosus 3a
nonyyaBaHeTo Ha AkaaemuiHaTta anbXHOCT Npodecop.

3AKNIOYEHWE

Nuynata ,Hayko-meTpus Ha konerara AHYEB MHOIOKPATHO

HaaBuWLLaBa HopmaTvea 3a Hay4HaTa cTeneH AOKTOP Ha

HaykuTe ,yCTaHOBEH B TY-Codchus n 3akoHa 3a Pa3sutne

na Akagemuunua Cbetas B bpnrapus.

OcHOBaBaWku ce Ha Hay4HuTe v HaY4YHO-NPUNOXHUTE
npuHocK, CbAbPXaLlin ce B TPyAd n nybnukauuuTe
cCBbp3aHu c Hero, KakTo u ronemMmmnaT Opon uMTUpaHuaA ( 800
LunTUpaHusa 6es camo-LMTUpaHe) B cBeToBHaTA HAayHHO-
TexHudyecka nutepartypa, ronamara paoTOCNOCOOHOCT W
NPEeLmM3HOCT C1 No3BONABaM C yAoBONCTBUE Aa NpeAsioxa
na Mountaemoto Hay4Ho 7Kypu Aa npucHXaaHeTo Ha

Oou. O-p Mar. UHX-oU3NK BeHuecnas 7AlH4eB

HayuHaTta CTeneH OoxkTop Ha Haykute

2023.12.17 Cohus PEUEH3EHT ... ovnrenenanaeeneees
' | Mpodp. OtH. Mar .MHX. BexenuH XXvnBkos/
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1 The dissertation is oriented towards a current scientific
direction related to the design, optimization and production of

Lamb (plate) wave resonators. The obtained theoretical results
have been validated through extensive experimental studies.



2.The author has creatively evaluated and processed a huge
and wide- ranging literature review on the treated problems in a

volume of 198 literary sources, mainly in English from the last
ten years.

The excellent knowledge of the subject and the

very higher qualification of the colleague Yanchev have allowed
him to very precisely formulate the goal and tasks contained in
the dissertation.

3. To achieve the goal and verify the obtained theoretical
results, numerous experiments have been conducted.

4. The most significant results are in the field of theoretical and
experimental research of Lamb wave resonant devices, such as

SO, RF — voltage transformers, RF filter technology, A1 -
resonator, wide band filters and cetera.

5. Ma[n scientific, scientific-applied and applied contributions:

- Creation of a new theory, hypothesis — no claims for such.

- Proving by new means of essential new aspects of known
scientific theories and problems:

-~ The possibility of thermal drift compensation for SO
Lamb’s resonators has been proven and demonstrated;

-- Based on the Floquet-Block theorem and Green’s function,
modeling of Lamb’s resonators has been implemented,;

- A1 Lamb’s wave resonators with increased resonant and
anti-resonant frequency bands with controlled power have been
discovered;

-An RF voltage converter using SO Lamb’s wave resonators
has been patented, designed and manufactured-acoustic
resonators has been discovered,;

- Creation of new classifications, new designs, schemes,
technologies, etc.



-- Theoretical models and software for designing relevant SO
Lamb’s resonator structures have been created;

- A new class of RF micro-acoustic resonators has been
discovered. and for the first time a technology for developing
resonators based on Lamb’s waves has been created;

- An innovative class of micro-acoustic radio-frequency
resonators from thin piezoelectric layers based on Lamb's
acoustic waves has been created;

_- A new resonant structure based on the combination and

interaction between SO and A1 Lamb’s modes has been
created;

-- An innovative concept of a resonator device of the A1
Lamb’s mode on structured Bragg reflectors has been created,;

- A methodology and software for designing practically
significant resonant structures based on SO Lamb’s waves has
been created:;

-- A self-consistent n79 filter with low insertion losses in the
passband and very steep characteristics has been created and
designed.

- Obtaining confirmatory facts:

-- The possibility of a synergistic combination of acoustic,
electro-magnetic models, and model, for radio-frequency
optimization has been confirmed.

6. The numerous theoretical and experimental studies
conducted by the author on models, experimental setups and
devices, created by him, protected by eight Patents, as well as
the large number of citation eloquently speak of the work and its
contributions as the personal work of colleague Yanchev.



7. The dissertation work presents:

-- Twenty-nine scientific publications noted in the world data
base — mostly collective with authors from two to seven,
including one individual; in 13 — Yancheyv is the first author; |
allow and accept equal participation]

-- Eight hundred citations in Scopus — without self-citation;

-- Eight approved Patents, of which four individual and four
collective with 2 to 7 authors, with 5 being the first author;

-- More than fifteen years have been devcted to the
propagation of waves in thin plates (Lamb’s waves).

8. In its essence ,the topic of the dissertation is dedicated to
resonant technologies of bulk acoustic waves in thin plates, of
planar ones in the radio-frequency range and of resonant
Lamb’s waves.

9. All documentation on the defense of the dissertation for
the degree of Doctor of Sciences, presented to me as a
reviewer. has been prepared in accordance with the rules of the
Technical University — Sofia. The Abstract fully reflects the
content of the work, the main results, as well as the scientific
and scientific-applied contributions contained in it.

10. Remarks and Recommendations:

_ The fact that the dissertation is written in English may create

some difficulties for those interested in the Bulgarian Libraries,
where it is legally and obligatory deposited:

- It does make a good impression , that the author of the
dissertation has only one independent publication on It;

- Referring to the fact, that colleague Yanchev is a magnificent
researcher and scientist with fame in the world scientific
community, who has recently been engaged in teaching at TU-
Sofia.| take the liberty of recommending him to publish a
textbook on the subject he teaches, to take over supervision of



graduate and doctoral students in order to create the
prerequisites for obtaining the academic position of Professor.

CONCLUSION

The personal sciento-metrics of the colleague many times
exceed the standard for obtaining the scientific degree of
DOCTOR of SCIENCES, established at our university and the

Law on the Development of Academic Staff in Bulgaria.

Based on the contributions to the work and the publications
related to it, the large number of citations, the great work
capacity and precision, | am pleased to propose to the Esteeme
Scientific Jury, approved by the Rector of the Technical
University - Sofia to award

Associate Professor PhD Ventsislav Yanchev the Scientific
Degree

DOCTOROF SCIENCIES

Sofia 2025.12.16 Reviewer: . ......cooevvvvvieenn.
( Prof. DSc. Venelin Stoyanov Jivkov )



