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CTAHOBWLIWE

CepTauuoHeH TpyA 3a npuaobuBaHe Ha HayuHa cTeneH ,,[lokTop Ha
Haykure*
CepTaumMoHHuA Tpya: gou. A-p uHx. dus. Bekuncnas MuTkoB SHueB
Tema Ha aucepraumonHus Tpya:
HONOIMMA HA TbHKOCNOWHUTE PE30OHAHCHW YCTPOUCTBA
HA JIEMBOBU MUKPOAKYCTUYHU BBITHU
PeueHseHT: gou. a.H. Anactac Mesanos MBaHoB

1. AKTyanHocT Ha pa3paboTBaHus B AUCEPTALUMOHHUA TPya Npobnem B HayyHo
W HayHHO MNPUNOXHO oOTHoweHue. CTeneH W HMBA Ha akTyanHocTTa Ha
NpoGnema n KOHKPeTHUTE 3agayum, paspaboTeHu B Auceprauyusara.

TBHKOCIONHATA ENEKTPO-aKyCTUYHA TEXHONOMMS NOHACTOAUWEM Ce pa3BuBa akTUBHO.
Ce3fapeHnTe  MUKPOMEXAHUYHM  YCTPOWCTBA HaMmupaTt MacoBO MPUNOXEHWE B
TENEKOMYHNKALMNTE KaTo paanoveCcTOTHY (hUNTPU C HUCKU 3aryBu, a CbLLO TaKa ca akTUBHO
paspaboTBaHK kaTo TeMnepaTypHu u rpasnumeTpuyHn gatyuym. Mpes nocrnegHute 20
FOANHN, Hay4HUTE wnscneasaHvs B Tasw cneunduyHa obnacT ce pasWwunpaBaT KbMm
TBHKOCNOWHW YCTPOWCTBA Ha NOBBPXHUHHM aKyCTUYHW BBAHU U Ha BbAHU Ha Jlem6. B TO3N
CMUCHN CTENEHTa Ha akTyanHoCT Ha pa3paloTeHus B AUCEPTALMOHHUS TPYA npobnem e
oYyeBuagHa.

2. CrteneH Ha noO3HaBaHe CBbLCTOSHUETO Ha npobnema wu TBOpYecka
MHTepnpeTauns Ha nuTepaTypHUA matepuan.

AvcepTaumoHHUAT Tpyd, NPEACTaBEH Ha aHruncKu e3nKk, e ¢ obw obem 281
CTpaHuuK, KOWTO BKMOYBa 6 rnasu, 206 urypu, 22 Tabnuum u 198 LUTUPaHW nuTepaTypHA
W3TOYHULN, BCUYKUTE Ha NaTuHULa. o TemaTa Ha aucepTaumaTa ca NpUoKeHn 8 naTexTa,
HETVIpU OT KOMTO Ca CaMOCTOATENHW. BCUYKM NUTEPaTYPHU W3TOMHULM Ca LMTUPAHU C
NOAPOOHM aHanM3n B TEKCTa OT HA4YanoTo 40 CAMUA Kpai Ha AncepTaunoHHna Tpya. Tosa
MW NlaBa OCHOBaKHWE fa TBbPAS, Ye aBTOPHLT OTANYHO BNajee CbBPEMEHHOTO CLCTORHUE
Ha npobnemartukaTa u CBbP3aHWUTE C Hesl HaCoKW Ha pasBuUTUE.

3. CroTBeTCTBME Ha u3bpaHaTa MeTOAMKa Ha U3cnenBaHe ¢ NocCTaBeHaTa uen u
3agaviv Ha QUcCepTauuoHHUA TpyAa.

AvcepTauvoHHusaT Tpya pasrnexaa paspaboTBaHeTo Ha TbHKOCHNONHATA pPe3oHaHCcHa
TexHonorus Ha JlemBoBM BBLNHW, KaTO CUCTEMATUYHO n3cnensa TeOpeTUYHUTE,
TEXHONOINYHUTE U  NPUNOXHWTE acnekTu Ha TexHonorvara. TpyabT € 4acT oT
M300peTABAHETO M OCHOBOMONAraHETO Ha MUKPO-aKyCTUYHATA TEXHONOTUS.

B To3un cCMUCHN, M36paHaTa MEeTOAWKa Ha unicnejgsaHe Hanb/IHO CbOTBETCTBA HA
(bopmynvpaHaTa uen Ha AUCEPTaLMOHHUA TPYA, @ 3a4aunuTe, PELLEHV B ANCEPTAUMOHHMA
TPYA, Ca NOrMYHO CNeacTBUE Ha NOCTaBeHaTa uern.

4. Hay4Hu n/wnu Hay4HO NPUNOXHN NPUHOCK Ha AUCepPTaLuUOHHUA Tpya.

NpuHocute B AncepTaunoHHUs Tpya ca 06ocobeHn B8 Tpw rPYNU. Hay4HW, Hay4HO-
MPUNOXHW 1 NPUNOXHW. KpaTKOTO onnucaHue Ha NpuHOCUTE e CrIeaHOTO.

A. Hay4Hun npuHocu

A.1 VN300peTeH € HOB Krmac papnodecTOTHU MYKPO-aKyCTUYHM pe3oHaTopn Ha
0asaTa Ha TbHKM NMe30EeNEKTPUYHN CNoese.

A2. PaspaboteHa e TeopeTWuHa pamKka 3a MoAenvpaHe u onTuMM3aunAa Ha
THHKOCNOWHN pe3oHaTopu Ha JlemBoBK aKkyCTVYHWM BbAHW. Paslumpenn v aganTtupaHu ca
aHanUTU4HM Moaenu Ha Oasara Ha Teopemata Ha Floquet-Bloch u dyyHkumuTe Ha Green.

A3. MNpeanoxeHn n NPOTOTUNUPAHN Ca NPUHLIUMHO HOB TUMN PE30HAHCHM CTPYKTYpU
Ha JlemBoBu akyCTUYHW BbMHN.

A4. HanpaseHn ca uscneasaHvsi BbB BPb3KA C MPaKTUMHUTE MPUNOXEHWUS Ha
TbHKOCNOMHUTE flemboBu pesoHaTopu.



AS5. N3obpeTeH e TbHKoCNOEH Pe3oHaTop Ha A1 JlemBosa BbNHa ¢ paswwpeHa
HECTOTHa NeHTa 1 NoBuWeHa padboTHa MOWHOCT.

B. Hayu4Ho-npunoxHu npuxocu

B1. PaspaboTeHaTa TeopetuyHa pamka e BrpadeHa B COTyep 3a NpoekTupaHe Ha
TbHKOCNOMHW JlemBoBu pesoHaTopw,

B2. KaTto yacr ot ekun, e NPOEKTPaH NBPBUAT CamocbrnacysaH n79 UATLP ¢
HNCKW BHECEHW 3arybu B8 neHTarta Ha nNponyckaHe 1 CTPbMHM PUNTPOBU XapaKTEPUCTUKM.

C. MpuUnoxHu npuHocu
C1. KaTo yacTt ot ekun, apjantnpada e MEMC TexHonornsTa kbM HeobxoaumuTe
CTaHOapTV 3a YyCNeLWwHOo NPOoTOTUNMPaHE Ha THHKOCNONHY JlemMBoBu PE30HaHCHU CTPYKTYPU.
C2. Kato uwacT or ekun, paspaBoTeHa e KOMYHUKALUMOHHa CuUcTemMa C Hucka
KOHCYMUPaHa MOLLHOCT Ype3 cneunduuHo UHTerpupaHe Ha TPaHCOPMaATOPHU Lunose
Basupann Ha Jlembosn BbNHW.
Cuutam, Ye npuHOCUTE ca npasunHo opMynupaHu W oTpassBaT HanmbNHO
aACKBATHO BCUYKWN Hay4HM nybnukauwm, paspaboTku, n3obpeTeHns 1 naTeHTU.
5. [llpeueHka Ha nyGnukauumTe No AMCepPTaLMOHHUS TpyAa.
Mo ancepraumnsita ca npunoxeHu obuwo 30 HayyHu ny6nukauuu. Te ca nyonukyBsaHu
B 21 NpecTuxHu pedeprpanu u VHAEKCUPaHW Hay4Hn CrncaHna ¢ UMNaKT hakTop.
Pesyntatute oT aucepTauMoHHua Tpyn ca AOKNaABaHW u nyénukysann 8 8
pedepupaHn 1 nHaeKcMpaHn KoHPEpPeHUMN B HyxBuHa 1 egHa KOHMEPEHUMs C Hay4HO
peueHsunpare 8 CALLL. Yact ot pesynTaTture ca AoKnaaBaHW B 0030peH NOKaHeH AoKNag Ha
International Ultrasonic Symposium npes 2012 roguHa. B SCOPUS ca Hann4HK Hag 800
UATMPaHns Ha BKTIOYEHNUTE B gucepTaumsTa nydnukauuu. Hay4yHata npogykums, cBbp3aHa

NpAKO C auncepTauuoHHUA TPYA, € Ha MU3KNKYUTENHO BUCOKO HUBO U HagBulaea B NbTU
MUHUManNHUTE ObpXXaBHW U3NCKBAHUS,

6. MHeHUA, NpenopbLKU N Benexku.

Ao cera He CbM 1Man HayYHN NN YYEBHO-METOANYHU KOHTAKTY C Aou. O-p UHX. duna.
BeHumcnas Mutkos AH4eB. Vimax yecTa Aa npuchCTeam Ha PasWMpeH CbBET Ha KaTeapa
TMM npes oktomepun 2025 ., Ha KOATO KaHAMAATbT npeacTaBsn CBOA aucepTaunoHeH TpyAa.
Brie4atned CbM OT HEroBUTE HayuHM NOCTYDKEHWA U My NOXKEnaBam 3opase v HOBU yCnexu
3a nspuraHe npectuxa Ha TY-Copua n bvnrapckara Hayka.

7. 3aknwoyvyeHue

[TpeacTaBeruaT aucepTaumoHeH Tpya , TEXHOMOTUS HA THHKOCHONHUTE PE30HaHCHK
yCTPOWCTBA Ha JlemGoBN MVKPOaKyCTUYHW BLbAHW' OTFOBAPS HA BCUMKUA W3UCKBAHUS Ha
3aKoHa 3a pasBUTME Ha akageMWYHWA CbCTaB B Penybnuka Bbnrapms m CbOTBETHUA
MpaBunHUK, KaKTO W Ha uw3nckBaHuATa Ha [paBunHWKa 3a ycnosuatTa u pega Ha
npuaodveaHe Ha Hay4YHn CTENEHN B TEXHUYECKN YHUBEpPCUTET - Codus,

MNpegnaram Ha gou. A-p MHX. hun3. BeHuncnas MUTKOB AHYeB
Aa ce NpUCBOU Hay4vHaTa cTeneH
»HOKTOP HA HAYKWUTE".
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1. Relevance of the problem developed in the dissertation in scientific and

scientifically applied terms. Degree and levels of relevance of the problem and
specific tasks developed in the dissertation.

Thin-film electro-acoustic technology is currently actively developing. The created
micromechanical devices find widespread application in telecommunications as low-loss
radio frequency filters, and are also actively developed as temperature and gravimetric
sensors. Over the past 20 years, scientific research in this specific area has expanded to
thin-film devices of surface acoustic waves and Lamb waves. In this sense, the degree of
relevance of the problem developed in the dissertation is obvious.

2. Degree of knowledge of the state of the problem and creative interpretation of the
literary material.

The dissertation, presented in English, has a total volume of 281 pages, which
includes 6 chapters, 206 figures, 22 tables, and 198 cited literature sources, all in Latin. 8
patents have been attached to the topic of the dissertation. four of which are independent.
All literary sources are cited with detailed analyses in the text from the beginning to the
very end of the dissertation. This gives me reason to claim that the author has an excellent
command of the current state of the issue and the related development directions.

3. Compliance of the selected research methodology with the set goal and tasks of
the dissertation.

The dissertation examines the development of the thin-film resonance technology of
Lamb waves, systematically investigating the theoretical, technological, and applied
aspects of the technology. The work is part of the invention and foundation of micro-
acoustic technology.

In this sense, the chosen research methodology fully corresponds to the formulated

goal of the dissertation, and the tasks solved in the dissertation are a logical consequence
of the set goal.

4. Scientific and/or scientifically applied contributions of the dissertation.

The contributions in the dissertation are divided into three groups: scientific,
scientifically applied, and applied. A brief description of the contributions is as follows.

A. Scientific contributions

A.1. A new class of radio frequency micro-acoustic resonators based on thin
piezoelectric layers has been invented.

A.2. A theoretical framework for modeling and optimization of thin-film resonators
of Lemb acoustic waves has been developed. Analytical models based on the Floquet-
Bloch theorem and Green's functions have been expanded and adapted.

A3. A fundamentally new type of resonant structures of Lemb acoustic waves
has been proposed and prototyped.

A4. Research has been conducted on the practical applications of thin-film Lemb
resonators. :



AS. A thin-film Lemb wave resonator with an extended frequency bandwidth and
increased operating power has been Invented.

B. Scientific and applied contributions

B1. The developed theoretical framework has been incorporated into software for
designing thin-film Lemb resonators.

B2. As part of a team, the first self-matched n79 filter with low insertion losses in
the passband and steep filter characteristics has been designed.

C. Applied contributions

C1. As part of a team, MEMS technology has been adapted to the necessary
standards for successful prototyping of thin-film Lemb resonant structures.

C2. As part of a team, a low-power communication system has been developed
through specific integration of transformer chips based on Lemb waves.

| believe that the contributions are correctly formulated and fully adequately reflect all
scientific publications, developments, inventions, and patents.

5. Evaluation of the publications on the dissertation.

A total of 30 scientific publications have been attached to the dissertation. They have
been published in 21 prestigious refereed and indexed scientific journals with an impact
factor,

The results of the dissertation have been reported and published in 8 refereed and
Indexed conferences abroad and one conference with scientific review in the USA. Some
of the results have been reported in a review invited report at the International Ultrasonic
Symposium in 2012. Over 800 citations of the publications included in the dissertation are
available in SCOPUS. The scientific production directly related to the dissertation is of an
extremely high level and exceeds the minimum state requirements many times,

6. Opinions, recommendations, and notes.

So far, | have not had any scientific or educational-method ological contacts with
Assoc. Prof. Dr. Eng. Phys. Ventsislav Mitkov Yanchev. | had the honor of attending the
extended council of the TMM department in October 2025, at which the candidate
presented his dissertation. | am impressed by his scientific achievements and wish him

health and new successes in raising the prestige of TU-Sofia and Bulgarian science.
scientific publications, developments, inventions, and patents

7. Conclusion

The presented dissertation "Technology of Thin-Film Resonant Devices of Lemb
Microacoustic Waves" meets all the requirements of the Act on the Development of
Academic Staff in the Republic of Bulgaria and the relevant Regulations, as well as the
requirements of the Regulations on the Conditions and Procedure for Acquiring Scientific
Degrees at the Technical University - Sofia.

| propose that Assoc. Prof. Dr. Eng. Phys. Ventsislav Mitkov Yanchev

be awarded the scientific degree
"DOCTOR OF SCIENCES".
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