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C KaHaupat: a-p BeHuucnae MuTtkos HHueB

ABTOp Ha CTaHOBMULUE: YJl. -KOP. NPOM. AH UHX. Neopru Tonopos

1. OGwwu nonoxeHusi u GuorpadnyHU AaHHW

O-p uwHx. ¢us. BeHuucnas HHuyeB uma Marncrtbpcka cTeneH rno

,MUKpOENEKTPOHUKa 1 HOPMALIMOHHM TexHonorumn* ot Codbuiicku yHusepcuTeT ,CB.

KnumeHT Oxpuacku®, ¢ ksanudukauus MuxeHep-dusuk’. Mpes 2004 sawmTasa
AOKTOpCKa ancepTtauns cbwo tam. Ot 2006 go 2011 r. € aCUCTEHT U M. aCUCTEHT, a
oT 2011 r. e AOUEHT B KbM kaTeapaTa no ,MHXeHepHu Hayku® Ha ITabopartopus
AHrcTpboM, YHUBepcuTeT Ha Yncana, Lseuns. OT2013r. e XOHOpPYBaH npenogasarer
B TexHnyeckua yHusepcuteT - Codus, KbAETO € aBTop Ha y4ebHa nporpama mno
»MUKPOMEXAHUYHI NUE30ENEKTPUYHN CUCTEMU U CEH30PU 33 YECTOTEH KOHTPON" KbM
kategpa ,Teopua Ha MeXaHW3MWTE U MalUMHUTE" 1 BOAW NeKUuuW, naboparopHu

yNpaXHeHus 1 KypcoBa paboTa Ha CTyAeHTUTe OT cneuunanHocTTa ,MukpoTexHonoruu
N HAHOMHXEHEPUHr” Ha PETT n ®UT Ha TY - Codhus.

2. OBwo onucaHune Ha npeacTaBeHUTe MaTepuanu

KaHanpatsbT e npefacrasun 3a peueHsupane obuwo 30 HayuHu Tpyaa. 15 6pos
ca obefuHeHN B XxabunutauuoHeH Tpya PaBHOCTOEH Ha MOHOrpacdhuyeH Tpya, ¢
BKIOYEeHU Hay4yHu nybnukauum - 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. [dpyru 15 ny6nukauum, KouTo ca
pedepupaH n HAEKCUpPaHU B CBETOBHOU3BECTHN Gasu ganHun ca: M 7.1, M 7.2, 7.3,
it Tts, (78, I't.d; I't.8; 7.9, I'tr10. Fr.1l, Tr.12, 718 14, ITA5,
lNpeacTtaseH e U aBTopedepaTa Ha guceptauuara 3a npugodura OHC ,qokTop*.

[Mppemam 3a oueHsBaHe MO KOHKypca BCUYKW TPYOAOBE, KOUTO Ca W3BbH
aucepraunaTa.

OT Beuukute pedepupanu 8 Web of Science n Scopus 30 Tpyaa, a-p AHues e
camocTosTeneH asTop B eguH ([7.7) v Ha nbpBo MmAcTo B Tpu (B4.15, 7.8, [7.14).
HaykomeTpuyHUTE AaHHM Ha npeactaseHuTe nyonukauum HaaBuLLABAT 3HAYUTENHO

MUHUManNHUTe HauwnoHanHu nanckeanna Ha 3BO, 3PACPBE, MNM3PACPE v MNMYP3AA
Ha TY Codus.

3. Obwa XapakTepucTuka Ha Hay4yHou3scrneaoBarTesnckara W
Hay4YHONPUNOXHAaTa AEeUHOCT Ha KaHauaaTa

HayuHouscnepoBaTenckata [JelHocT Ha pAa-p HAHyeB e B obnacrra
MUKpOernekTpomexaHnyHute cuctemu. OT npeactaBeHUTe No KOHKypca Matepuani

ce BWXKOa, Ye HayyHouscneaoBaTerncka npoaykuus e dhokycupaHa NpeguMHO B
TbHKOCNONHUTE NUEe30eNeKTPUYHIN Pe30HaTOPU U CEH30PW.
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4. OueHka Ha neaparornyeckara noAroToeBka u AEeUHOCT Ha KaHauaarta

O-p BeHuucnae AHuyeB nma 10 FOAVILLEH nefarorn4yeckn crax B YHuBepcutera
Ha Yncana. bun e HayyeH pbkoBoaMTEN Ha 3-Ma 3awmTunn pokroparta. Ot 2013 r.
KaHAWAATLT € XOHOpyBaH MpernogasaTenl B kaTeapa » 1E0PUS Ha MexaHuaMuTe W

MawnHUTE® Ha OUT, TY — Codwma, no aucumnnuHata ,MuKpomexaHuyHu
MUE30ENEKTPUYHN CMCTEMM U CEH30PW 3a HYECTOTEH KOHTPON".

MNenarornyeckaTta paborta Ha A-p B. AnueB pgemoHcTpupa, Ye Tol MHOro
YCNELWHOo Ch4eTaBa Hay4Houm3cnegoBaTenckaTa v npenogasartenckara AEUHOCT,

5. OCHOBHM Hay4HU U HaYYHONPUNOXHU NPUHOCK

XabunutauvoHHUSAT Tpya Ha KaHguaaTta (B4) obobuwasa pabotata B 15
WHAEKCUPaHW Hay4YHU nybnukaumm u 2 MexxayHapoaHu naTteHTa.

Hay4yHu npuHocu o606wasam kamo:

e HaprpageHa e cbllecTByBalata TEOpUS HAa  TLHKOCHONHUTE
TEXHOJIOTMN U NMO-KOHKPETHO Teopusita Ha TbHKUTE crnoese oT AIN ¢
HaKIMOH Ha C-0CTa U CbC Sc NnernupaHe u € cbanageHaTa UsnocTHa HoBa
KOHLENUUA Ha TbHKOCIIOWHWN pe3oHaHCHU BuoceHsopu, pabotewm Ha
OasaTta Ha 0GeMHU akyCTUYHY BbIHU C HanpeyHa nonapusauus:

e W3cnenBsaHu ca BUCOKOYECTOTHUTE PE3OHATOPU, MOAXOAALUM 33 paboTta
npu 4ectotn Hapg 4GHz, kakto M Ha ycTpoicTBa C  HOBU
PYHKLUMOHANHOCTY KaToO pe30HaHCHUTE TpaHcdhopmaTopu.

e PaspaboreHa e UanocTHa HOBa KOHUENUMS 3a BnoceH3opu Ha ocHoBaTa
Ha AIN ¢ HaknoH Ha c-ocTa.

e QopmynupaHa e xunoTesa 3a fnerupaH cbe S¢ TbHBLK crnoit ot AIN

KbM Hay4YHo npunoxxHume npuHocu knacuduumpam:

o Pa3paboTeHn ca NHOBATUBHU TEXHOMOMMYHN PELLEHNSA 32 TbHKOCMONHM
Pe30oHaTopu C HamaneHu pe3nucTBHu 3arybun, foBeno Ao noaobpssaHe
Ha HaAeXAHOCTTa bnarogapeHve Ha CTpykTypu 6e3 makpoaedekTu;

o nopobpeHara TEXHOMOrNYHaTa MHTErPUPYEMOCT C MUKPOENEKTPOHMKATA,
nocpeacTsoMm paspaboTBaHeTo Ha npouec 3a hopMupaHe Ha aebenu
cuUnUUMAau ¢ rnagka NoBbPXHOCT;

O 3anovHaTu ca uscnefBaHus MO OTHOLUEHWE Ha YCTPOWCTBA, NOAXOASLUM
3a pabota npu 4vectotn Hag 4GHz, KakTO U Ha YCTPOWCTBA C HOBU
(PYHKLMOHANHOCTU KaTo Hanpumep pe3oHaHCHU TpaHchopmaTopu.

6. LluTupanusa Ha nyGnukauumTe Ha KaHauaarta

KaHanpatsT e npeacrasun fokasatencrsa 3a o6LWo 147 umtupanus B Scopus
n Web of Science kakTo cnegsa: egHa cratusi e yutupada 25 nvtu (012.61 - [112.85);
cnefsawjata no 6poit Ha uutupanus cratus e ¢ 20 umtata (412.118 - 012.137);
cnegsa ctatua ¢ 19 yutata (012.40 - [112.58), npunoxeHa e un ctatnsa ¢16 yurara
(012.1 no [12.26) N [P.. O6wmaT 6pon Ha npeacTaBeHUTE B KOHKYpCa LUTUPaHU
ctratum e 17.

[pencraBeHUTe B HACTOSLWMA KOHKYPC LUMTUPaHUS OTpassiBaT Maska 4yacT oT
HayuHaTA npoaykuusa Ha a-p BeHuucnas Axues. Mpu cnpaska B Scopus paskpusa
6pon umtatn 2325 or 109 gokymeHTa u h-uHgekc 25. B caiita Ha Web of Science
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(Clarivate) Ha nmeto Ha kaHaupaTa nybnukauuute ca 101, kouTto ca unTupanu 2001
NbTU Npu h-uHaeke 22. B cbwms caiit CA NHOEKCUPAHW obwo 93 nateHTa.

7. 3HaYUMOCT Ha NMPUHOCUTE 3a HayKaTa u NnpakTukarta

Hay4yHonscnepnosarenckara pa6oTa Ha KaHaupaTa ro onpefens KaTto yyeH oT

CBETOBHA 3HAYMMOCT B 00nacTTa Ha MUKPO MEXaHWYHUTE cucTemu MmMa U MHoro
aKTUBHa usobpeTtaTtencka AeWHOCT.

8. Kputnynmu 6enexku u npenopbku

Hamam kputnyHu Genexky no cbLecTso.

Bux npenopbyan Ha kaHAvAaTa Aa pasLLMPpY YYacTMETO CU 1 B ApYrn CBbp3aHu

TéMaTnku, 3a fa paswmpu npoduna cu Ha BoaeLy uacnegosarten u npenogasarteni,
a CbLUO 1 B noAroToBkata Ha y4yebHa nutepatypa.

9. JInyHu BnevyartneHus

[MosHaBam A-p AHYEB npearMHO OT nMpenopaBaTenckaTta My paboTa BLB
®akynteta no nHaucTpuanHm TexHonorun Ha TY Codouna u cuntam, ye Toi e BUCOKO

epyavpad  npenopasaTten, MOTUBMpALY CTYOAEHTUTE KbM 33adbnBOYEHOCT U
KpeaTUBHOCT.

SAKINKOYEHUE

Ha ocHoBaTta Ha NpunoxeHuTe Hay4HO-MPUNOXHMU, NPUNOXHU N NHXEHEPHU
NMPUHOCK B MaTepunanute, npeacraseHn no KOHKYpPCa, wu3cnenoBarericka “n
npenogaBartesicka AeWHOCTU Ha KaHgugarta, Ha Gasarta Ha NUYHUTE MIn BrnevYaTtneHuns,
KaKTO U Ha BUCOKUTE MYy WHXEHEPHU NOCTMXEeHUA U mnsobpetatencka AeNHOCT C
npunaraHe Ha Hal-CbBPEMEHHU METOAN W CPeAcTBa, Mora y6eaeHo Aa npeanoxa
Ha YBaxxaemoTo Hayuxo >Xypu pa ynoctoun g-p Benumcnae Mutkos SIHYeB cbe
3BaHUETO ,,A0UEHT" N0 NpodecnoHanHo Hanpaenexue 5.1. MawunHHo WHXXEHEepPCTBO,

cneunanHoct ",[luHamMuka, SAKOCT U HAAEKAHOCT Ha MalUUHUTE, ypeaure,
anapaTtute U cuctemure*.

Hara: 21.03.2025 r.
ABTOP Ha CTaHOBULLE:

(Un.-kop. npod. OH wmHxX. [eopru
Togopog)
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OPINION

!n 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", FIT, TU- Sofia

candidate: Dr. Ventsislav Mitkov Yantchev

Author of opinion: Corr. Member, Prof., DsC Georgi Todorov

1 General and biographical data

Assoc. Prof. Dr. Eng. Phys. Ventsislav Yanchev holds a Master's degree in
"Microelectronics and Information Technologies" from Sofia University "St. Kliment
Ohridski", with the qualification "Engineer-Physicist". In 2004 he defended his doctoral
dissertation there as well. From 2006 to 2011 he was an assistant and chief assistant,
and since 2011 he has been an associate professor at the Department of "Engineering
Sciences" at the Angstrom Laboratory, Uppsala University, Sweden. Since 2013 he
has been a part-time lecturer at the Technical University - Sofia, where he is the author
of a curriculum on "Micromechanical Piezoelectric Systems and Sensors for
Frequency Control" at the Department of "Theory of Mechanisms and Machines" and
leads lectures, laboratory exercises and coursework for students in the specialty

"Microtechnologies and Nanoengineering” at the Faculty of Electrical Engineering and
Faculty of Industrial Technology.

2. General description of the submitted materials

The candidate has submitted a total of 30 scientific papers for review. 15 papers are
combined into a habilitation paper equivalent to a monographic paper, with included
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 15 publications, which are referenced and
indexed in world-renowned databases, are: G 7.1, G 7.2, G7.3, G7.4, G7.5, G7.6,
G7.7, G7.8, G7.9, G7.10, G7.11, G7.12, G7.13, G7.14, G7.15. The abstract of the
dissertation for the acquired ONS "doctor" is also presented.

| accept for evaluation in the competition all works that are outside the dissertation.
Of all the 30 works referenced in Web of Science and Scopus, Dr. Yanchev is an
independent author in one (G7.7) and in first place in three (B4.15, G7.8, G7.14). The
scientometric data of the presented publications significantly exceed the minimum
national requirements of ZVO, ZRASRB, PPZRASRB and PURZAD of TU Sofia.

3. General characteristics of the candidate's research and applied
scientific activity
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The research activity of Dr. Ventsislav Yanchev is in the field of
microelectromechanical systems. From the materials presented in the competition it is

clear that the research production is focused mainly on thin-film piezoelectric
resonators and sensors.

4. Assessment of the candidate's pedagogical training and activities

Associate Professor Ventsislav Yanchev has 10 years of pedagogical experience at
Uppsala University. He has been 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" of the Faculty of Engineering, Technical University of
Sofia, in the discipline "Micromechanical Piezoelectric Systems and Sensors for
Frequency Control".

The pedagogical work of Dr. V. Yanchev demonstrates that he very successfully
combines research and teaching activities,

5. Main scientific and applied scientific contributions

The candidate's habilitation thesis (B4) summarizes the work in 15 indexed scientific
publications and 2 international patents.

Scientific contributions are:

* The existing theory of thin-film technologies has been upgraded, and in
particular the theory of thin layers of AIN with a c-axis tilt and Sc doping, and a
completely new concept of thin-film resonant biosensors operating on the basis of
transversely polarized bulk acoustic waves has been created:

* High-frequency resonators suitable for operation at frequencies above 4GHz

have been studied, as well as 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.

* A hypothesis for a Sc-doped thin layer of AIN has been formulated

To the scientifically applied contributions | classify:

o Innovative technological solutions for thin-film resonators with reduced
resistive losses have been developed, leading to improved reliability thanks to
structures without macrodefects;

o improved technological integrability with microelectronics, through the
development of a process for forming thick silicides with a smooth surface;

o research has been initiated on devices suitable for operation at frequencies
above 4GHz, as well as devices with new functionalities such as resonant
transformers.

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 (D12.61 - D12.85); the next most
cited article has 20 citations (D12.118 - D12.137); follows an article with 19 citations

(D12.40 - D12.58), an article with 16 citations (D12.1 to D12.26) is also attached, etc.
The total number of cited articles submitted in the competition is 17.
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The citations submitted in this competition reflect a small part of the scientific
production of Dr. Ventsislav Yanchev. Asearch in Scopus reveals a number of citations
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.

A total of 93 patents are INDEXED on the same site.

7. Significance of contributions to science and practice

The candidate's scientific research work defines him as a scientist of world importance

in the field of micromechanical systems. There are also many remarcable inventive
activities.

8. Critical remarks and recommendations

| have no critical remarks on the merits.

| would recommend that the candidate expand his participation in other related topics

in order to expand his profile as a leading researcher and lecturer, as well as in the
preparation of educational literature.

9. Personal impressions

| know Dr. Yanchev primarily from his teaching work at the Faculty of Industrial

Technologies of the Technical University of Sofia and | believe that he is a highly
erudite lecturer, motivating students to in-depth and creativity.

CONCLUSION

Based on the applied scientific-applied, applied and engineering contributions
in the materials presented in the competition, the candidate's research and
teaching activities, based on my personal impressions, as well as his high
engineering achievements and inventive activity with the application of the most

modern methods and means, | can confidently propose to the Honorable
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: 20.03.2025 Author of the opinion:

(Corr. Member, Prof., DsC Georgi Todorov)
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