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1. Obma xapakrepucruka na HAYYHOH3C/IeJ0BATEICKATA H HA

YUHONPHIOKHATA
JAEHOCT HA KaHIIaTa

H-p umx. ¢us. Snues zammrasa AOKTOpCKa nucepranusi B yHusepcurter ,,CB. Kinmenr
Oxpupcku™ u ot 2011 r. paGoTi KaTo NOLEHT B yHHBEpcuTeTa Yncana, IlIsenus. Ot 2013
pabOTH KaTo XOHOPYBAaH MperoaBaTel B Karenpa .. Teopus Ha MexaHusMuTe M MamMHMTE:,
KBIETO U IIOATrOTBs yueOHa mporpama, KosSTo e TICHO CBbp3aHa ¢ OM3Heca, KaTo BOIM JICKITHH,
N1abOPaTOPHH U KYPCOBH IPOEKTH HAa ctyaeHTH o1 OUT u PETT. ITo Bpeme nHa Kapuepara cu

B IlIsenns u Bwarapus uma mam 260 HayuHH INyONUKanuu u y4eOHM [OMarajia, KakTo W
HSKOJIKO MEXJIYHAPOIHH IIaTCHTA.

9.8 Ouemca Ha [eaarornvyeckara 1noaroroska u JCIHOCT Ha KaHauiarTa

BLB BpB3Ka ¢ HacTosmms KOHKYPC 32 akanemivHara JTbKHOCT ,JOUEHT™ JOI. J-p HHX.
Benmucias Snues e npexcrasun 06mo 30 HayuHH nmyOnukanuu, pedepupany u HUHIEKCUpaHH
B robanuute Gasm nannu SCOPUS u Web of Science, KakTo U XaOWIMTAUMOHEH TPYIL,
03arjIaBeH ,, TeXHONOrus Ha THHKH PE30HAHCHH YCTPOMCTBA HA OGEMHH MUKDPO-aKyCTHYHH
BBJIHM". B Tpu OT myGnukanumre Toif GpUrypupa xato eIMHCTREH aBTOP, a B JIBE — KATO BOJICIII
aBTOp. XaOHINTALHOHHUAT TPy € ¢ 00eM 43 CTPaHHIHA W C€ OCHOBaBa Ha 15 MHAEKCHpaHH
Hay4HU MyOJIMKAaMH 1 2 MEKIYHAPOIHHN TIATeHTA HA KAHIHIATA, JIBananeceT ot craTuute ca
MyONHKYBAHU B M3aHHS ¢ UMIAKT GAKTOP, a OCTAHATHTE TpH — B cOOpHUIM OT pedepupany

MexIyHapoaHu KoHpepenunn Ha IEEE, kato Beuukn ca mntipanu 06mo 688 mpra (KBM Kpas
Ha 2024 r.).

B MaTepuanuTe Ha KaHHaTa ca BKIIOYEHHU H LICCT MyONUKALIH, CBBP3aHH C JUCEPTAIHOHHHS
My TpyA Ha TeMma . AHAIN3 HA PE3OHAHCHH CTPYKTYPH HA NPHUIIOBBPXHHHHH HaIllPpEeYHH
aKyCTH4YHM BBJIHH B MUE30€IEKTpHYEH KBapI™ 3a nmpugoburane wa OHC »JOKTOp®, ycremuo
samuteH npes 2004 r. ITer ot Te3u TpynoBe ca MOMECTEHH B H3IAHUS C HMITAKT (axrop, a exuH

€ IIPEAICTaBeH B COOPHUK OT pedepupana MesxyHapoana kondeperuus Ha IEEE,

Cren Karo pasrienax Benuku 30 HaydHH MyOIHKALME U XaOHTHTALHOHHHST TPYJ, YCTAHOBHX,
4e HayvHarta paboTa Ha JIOI. J-p WHXK. SHUEB € H3IswI0 B 00XBaTa HA TeMara Ha KOHKYpca.
I[TyGmikannure He ce xyGaupar ¢ MaTepHaia ot ancepTanmsita 3a OHC ,,JIokTop™ u ce npuemar
3a penensupane. Hayunonscnenosaresckara, HayqHO-IPHIOKHATA H IPUIIO/KHATA AEHHOCT Ha
KanaugaTa oOXBalla WIMPOK CIEKTbP OT KOHUENTYaTHH, (YHIAMEHTATHH U [PAKTHYECKH
M3CJICNBAHMA Ha TIPOLCCH, HMHOBATHBHM TEXHOJIOTHH M YCTPOWCTBA C TNpPHJIOXKCHHE B
TCJICKOMYHHKALMUTE, JICKTPOHMKATA, MAIIHHOCTPOCHETO, MEAULIMHATA ¥ JAPYTH HH/YCTPHH.
Tesu pa3paboTku ca WMHTEPAMCHMIIIMHADHM W CHYETABAT MHKPOCTPYKTYPHH, (H3UKO-
MEXaHHYHH ¥ (QYHKIHOHATHH XapaKTePUCTHKH, H3CIeIBAHM Upe3 CBBPEMEHHH METOIH.



Ilenarornueckara neitnoct Ha o1, A-p UHK. SIH4YeB 00XxBa
[JIABE€H aCHCTEHT M JIOLEHT B Kareapa
»AHICTPBOM™, Yuupepcurer Vicana, IIls

Codusa, B mepmoma 2006-2014 r.
AKYCTHKOONTHYHH KOMIIOHEHTH,

[1a HeroBaTa paboTa KaTo aCHCTEHT,
» | BBPIIOTENHA eNeKTponnka® B JlaBopatopus
CIHd, KakTo M B Texuuyeckus yHmBepcurer —
Toit wm3mHacs nexmuu Mo €JIEKTPOAKYCTUYHH H
Pizo-MEMS Texnomoruu 3a TEJIICKOMYHUKALIUOHHH U

» MHOBALlHK B TEXHOJIOTUATA HA THHKOCIONHHTE MHKPOaKyCTHYHH
PC30HATODH WM NHE30eNeKTPHYHH MHKPOMCXaHHYHH  CHCTEMH,

U3II0JI3BaHH B
TCICKOMYHUKALIMOHHATA U CEeH30pHara obacr.

3. OcHoBHH Hay4Hu 0 HAYYHONPHIOKHH NPHHOCH

B InoganeHara CnpaBKa 34 H3M'BJIHCHHE HA MUHUMAJIHUTE HallMOHAJIHH U3UCKBAHUS U

H3uckBanusaTa Ha [TVP3AJT k6M TV — Codust nyOIHKallMUTe HA KaHIHIATa ca pasIrpeieneHu
B CJISTHUTE KaTCrOpHU:

I'pyna B4: simousa 15 nayunn nyomukanuu ([B4.1]-[B4.15)), pedepupanu u uHIEKCHpaHK
B CBCTOBHOU3BECTHU Oasu Manuu. B enna ot tax ([B4.1 5]) KaHAUIATBT € eAMHCTBEH aBTOp, a
B npyra ([B4.14]) Toit e Bomen aBTOP. OOmHsAT Gpoit TOUKH B Tasy rpyma e 261, koeTo

SHAUUTETHO HaJBUILIaBAa MHHUMAIIHOTO U3UCKBaHe oT 100 TOYKH, ITOCOYEHO B HAIMOHAIHUTE
U3HCKBAHUS U B u3uckBanuaTa Ha TV — Codus.

I'pyna I'7: cpmo o6xBama 15 nayunn nyOmikamun ([I'7.1]-[I'7.15]), pedepupanu u
HHICKCHPaHH B CBCTOBHU Oa3y JanHu, oT Kouto ase ([['7.7], [['7.14]) ca m3usno asTopereo

Ha KaHanaTa, a B eaHa ([I'7.8]) Toii e Bomem aprop. O6mumst Opoit ToukH B Ta3u rpyna e
233,713, x0eTo HagBHIIABA MHHHMATHO n3uckBanute 200 Toukw.

pyna J{12: xacae nutupanns s pedepupann B HHACKCHPAHH CBETOBHOM3BECTHU Hay4yHH
6asu nanun (Scopus/Web of Science). Ipencrasenu ca 147 unrupanns ([[1 |-[147]) na 18
Hay4HH myOJUKaluy Ha KaHuannara. OOmusT Opoii Touku o To3u mokasaren e 1470, koeto e

MpHOMH3UTENHO 30 IBTH OBEYe OT HeoGXoauMITE 50 TOUKH CHITACHO HAllUOHAJTHHTE
U3HCKBaHNA U u3nckBanmaTa Ha TY — Codus.

I'pyna JK: Bxmousa 38 yueOuu vaca, otuerenn 8 TY — Codust, ¢ 00w 6poit Touku 38, mpu
MUHHMYM 30 TOUKH ITO HALMOHATHHTE H3UCKBAHHA U Te3n Ha TY — Codusi.

Ot KonuyecTBenust anann3 u CripaBKaTa Ha KaHIMIATA CTABA ICHO, Ue obmusT cOop TOYKH
Ha jou. 1-p HHXK. BeHnucnas MutkoB SIHueB 1mo BCHuku rpyma A, B, I, Tu XK e 2052,713.
KOETO € 3HAYHUTEIHO Ha/l MUHUMAIHHS npar oT 430 Touku, HeoOX0aMM 3a 3aeMaHe Ha

aKaieMIiHaTa JILKHOCT ,, JOLCHT ™ CIIOPe/] HAMOHAIIHUTE H3UCKBAHKS U H3UCKBAHMULTA HA
TV — Codus.

4. 3HAYHMOCT HA NPHHOCHTE 32 HAYKATA N NPAKTHKATA
Mukpoenektpomexanuunure cucremu (MEMS) umaT chluecTBena poJisi B CBBPEMEHHOTO
PasBATHE Ha BUCOKHTE TEXHOJIOTHH MOPa/H CIOCOOHOCTTA CH Ja HHTErPHPAT B €IHH 001 YHUIT
KaKTO MCXaHWYHH, TaKa 1 CJICKTPOHHU KOMIOHEHTH. briaroaperne Ha HuECKaTa KOHCYMAIs
Ha CHCPrus, KOMIAKTHHTE PAasMEpPH H HAIEKIHOCTTA CH, T€ ca JABUraTeq 3a HHOBAMH B

MHOXXeCTBO MHIAycTpHH. [I-p SlnveB B Hayunute cu TpyaoBe pasrieikaa HAKONKO KIIOYOBH
aCICKTa, KOUTO IOAYEPTAaBAT 3HAYCHUETO UM B JTHEIIHATA PEATHOCT:
Yuusepcannoct u mamadupyemoct



e MEMS ycrpoiictBoto Mosie la KOMOMHHpA CEH30pH, 3aIBHKBAHUS CIEKTPOHHH

CXEMH B MHUKPOCKOITHYEH pasMmep. Tosa ITO3BOJIsIBA MAacoOBO MPOU3BOACTBO Ha

Pas/niHA JATYHLOM M MOMYNH, KOHTO MOTAT na ce MPHIIOKAT HABCAKBAEC — OT
CMapTQOHHU 10 CII0KHH KOCMHUYECKH Kopaow,
Hapexanocr u npemmsnocr

* MEMS KOMIIOHEHTHTe HMAT MHOTO BHCOKA TOYHOCT M CTAOMIIHOCT, KOETO TM TpaBu

HE3aMCHHMH B H3MCPBATCJIHU U KOHTPOJIHH CHCTEMHU. Hanpumep, aBTOMOOHIIHUTE

aKcenepomeTpu, KOHTO 3aJcHcTBaT BB3AYILIHHUTE BBb3TJIaBHUIIH, TpSIGBa JAa 6'!:118'1‘
H3KIIIOYHTEITHO IIPEIU3HU U HAJCKTHU.
Hucka KOHCYMauMs Ha CHEPIrus

* bnaromapenne mna MHIHHATIOpHHTEe pasmepn, MEMS ycrpoiicTBata 06HKHOBEHO
H3MOJI3BAaT MHOI'O [MO-MaJIKO €HEPIUsl B CPABHEHHE C IO-TOJIEMU MEXaHHYHU CHCTEMH.

Toga e ot xm0490BO 3HAYECHHE B [IPCHOCHMU €IeKTPOHHH yeTpolicTa u [oT (Internet of
Things) nmpunoxenns.

Karouosa poasi B [oT

* B eanauntenurentna Cpena (YMHH IrpajoBe, YMHHU JOMOBE H HHIyCTPHATHH CHCTEMH )

MEMS cenzopure ca OCHOBHHST H3TOYHHK Ha JanHu. Te wu3MepBaT Hassirane,

TeMIIepaTypa, ABHKCHHE, XUMHYHH CbCTaBKU H IIp., 34 J1a Ce B3eMaT 6’I>p3H H aJICKBATHH
PCIICHHUA B PCajiio BPEMCE.

Boneum NPHIOKCHHA B MeJHIHHATA

e MEMS ce wu3monssar BBB BHCOKOTeXHOJIOrHYHI MEIHIUUHCKH ypeau, Karo
HAlIpUMED MUKPOIIOMIIM 33 WHCYIMH, MHHHMATIOPHH MMIUIAHTH 3a U3MepBaHe Ha
BBTPEUCPCITHO HaJlAraHe, CUCTEMH 3a JIabopaTopHa AHATHOCTHKA B YHII (Lab-on-a-chip)
u J1p. ToBa 1aBa BE3MOXKHOCT 3a ITO-TOYHO HAGIOICHHE I TEparus Ipu MalueHTH.

Bucoxorexnoaornunm pemenus HHIYCTPHATA

* B unaycrpranuute npomssoxcrea CCH30pHTE 3a BUOpALMH U Hajsrade (OCHOBABALH
ce Ha MEMS) koHTponupar kauecTBoTo Ha NpOXYKIHMATA U IPEIOTBPATIBAT aBAPUH.
Taka ce nocrura no-ronsma e(EeKTHBHOCT U CHI'YPHOCT B CHCTEMHUTE.

Dokyc BLPXY ObAen HHOBAH

* MEMS ca ocHoBara 3a pa3Butnero na NEMS (Nano-Electro-Mechanical Systems).
KOHTO II€ IO3BOIAT OIIE MO-BHCOKA IUTBTHOCT, (YHKUHOHATHOCT M eHepruiiHa
e(eKTUBHOCT.

* C HaBIU3aHETO HA ABTOHOMHH CHCTEMH M H3KYCTBEH HHTEJEKT pOJIiTa Ha
MHHHATIODHATE CCH30PH M 32JBUKBaHHsA CTaBa Bce mo-romsiMa, a MEMS e
MPOABIDKAT 1a ObIAT KPUTHYEH €JIeMEeHT B Ta3H eKOCHCTEeMA.

B obobmenne Ha Tpynoere Ha a-p SHues, MHKPOCIEKTPOMEXaHUYHUTE CHCTEMH Ca OT
H3KJIIOIUTE/IHA BXKHOCT 33 ChbBPEMEHHOCTTA 0J1arolapeHue Ha TOBA, Ye NaBaT BH3IMOKHOCT 34
BHCOKOTOYHH H3MEpPBAaHHs, HUCKA KOHCYMallisl Ha €HepPrHs M MHTErpalis Ha MeXaHHYHH |
CJACKTPOHHH KOMIIOHCHTH Ha MUKPOHHBO. Te HaMHpaT mpuiioskeHue B MOYTH BCSKA cepa Ha

MOJICpHAaTa HHIYCTPHS M TEXHOJIOTHH, OCHUIYDPSBAHKH HANEXKTHOCT, e(eKTHBHOCT W
HHOBaTHBHOCT..

5. 3akiaoyenue



Bb3 ocHoBa na amamma mHa [IpC/ICTABCHUTE HAYYHH TPYAOBE, TIXHATA aKTYaJHOCT H
SHAIMMOCT, CBHABPKAIUNTE Ce B TAX HAYYHH, HAyIHO-NIPUIIOKHH ¥ MIPUJIOKHH HPHHOCH, C
MbJIHA yOeNeHOCT mpenopbyBaM Ha YBaKAEMHUTE 4neHOBe Ha Hayunoro xypu na riaacyBar
NOJIOKUTENTHO 3a NPHCHKNAHE HA aKAMEMHYHATA JUTEKHOCT HOLIEHT na momw. I-P HHX.
BEHIIUCJIAB MUTKOB SIHYEB & Hay4yHa obnact 5. Texuuueckn Hayku, npodecroHaHo
Hanpasiaenue J5.1. Mammnuo HHKCHCPCTBO, HayyHa CHENMATHOCT . JIMHAMEKA, SKOCT

HaeKIHOCT HA MALUMHHTE, YPEIHTE, allapaTHTC M CHCTEMHTE™, 3a HYXKIUTe Ha Karenpa
.. ['eopus Ha MexaHM3MuTE M MamHATE" — OUT, Texuuuecku yHuBepcuteT- Codusl..

24.03.2025

['p. Cous /mon. 1-p Arara Maunonosa/
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General Overview of the Candidate’s Research and Applied Research Activities

Dr. Eng. Phys. Yanchev defended his PhD dissertation at “St. Kliment Ohridski” University
and has been working as an Associate Professor at Uppsala University, Sweden, since 2011,
From 2013, he has worked as a part-time lecturer in the Department of Theory of Mechanisms
and Machines, where he developed a curriculum closely linked to business, delivering lectures,
lab classes, and course projects for students from the FIT and FETT faculties. Over the course

of his career in Sweden and Bulgaria, he has authored over 260 scientific publications and
textbooks, as well as several international patents.

Evaluation of the Candidate’s Pedagogical Competence and Teaching Activity

For this competition for the academic position of “Associate Professor,” Assoc. Prof. Dr. Eng.
Ventsislav Yanchev has submitted a total of 30 scientific publications, indexed in the global
databases SCOPUS and Web of Science, along with a habilitation thesis entitled “Technology
of Thin Resonant Devices for Bulk Acoustic Waves.” He is the sole author in three of these
publications and the lead author in two others. The habilitation thesis comprises 43 pages, based
on 15 indexed scientific publications and 2 international patents. Of these publications, 12
appear in journals with an impact factor, and the remaining 3 in proceedings of peer-reviewed
international IEEE conferences, all cited a total of 688 times (by the end of 2024).

Also included are 6 publications tied to his doctoral dissertation on “Analysis of Resonant
Structures of Surface Transverse Acoustic Waves in Piezoelectric Quartz,” successfully
defended in 2004 to attain the educational and scientific degree “Doctor.” Five of these works
have been published in journals with an impact factor, and one has been published in the
proceedings of a peer-reviewed IEEE international conference.

Having reviewed all 30 scientific publications and the habilitation thesis, I conclude that Assoc.
Prof. Dr. Eng. Yanchev’s scientific work is fully within the scope of the competition’s topic.
The publications do not duplicate material from the PhD dissertation and are deemed acceptable
for review. His research, applied research, and practical activities span a broad spectrum of
conceptual, fundamental, and practical investigations into processes, innovative technologies,
and devices relevant to telecommunications. electronics. mechanjcal engineering, medicine,
and other industries. These studies are interdisciplinary, incorporating microstructural, physico-
mechanical, and functional characteristics investigated through modern methods.



Assoc. Prof. Dr. Eng. Yanchev’s pedagogical activity encompasses his work as an assistant,

senior assistant, and associate professor in the Department of Solid-State Electronics at the
Angstrom Laboratory, Uppsala University (Sweden), as well as at the Technical University —
Sofia, from 2006 to 2014. He delivers lectures on electroacoustic and acousto-optic
components, Pizo-MEMS technologies for telecommunication and se
innovations in  thin-film microacoustic  resonator technology,

micromechanical systems used in telecommunications and sensor systems.

nsor applications,
and piezoelectric

Main Scientific and Applied Scientific Contributions

In the submitted Report on the Fulfillment of the Minimum National Requirements and the
requirements of the Regulations for the Development of the Academic Staff (ITYP3AT) at TU-
Sofia, the candidate’s publications are categorized as follows:

* Group B4: Comprising 15 scientific publications ([B4.1]-[B4.15]), peer-reviewed and
indexed in Internationally recognized databases. In one of these ([B4.15]). the candidate
is the sole author, and in another ([B4.14]), he is the lead author. The total number of
points in this group is 261, significantly exceeding the minimum requirement of 100
points set by the national regulations and TU-Sofia’s requirements.

* Group G7: Comprising another 15 scientific publications ([G7.1]-[G7.15]), peer-
reviewed and indexed in global databases, of which two ([G7.7], [G7.14]) are solely
authored by the candidate, while in one ( [G7.8]) he is the lead author. The total point

score in this group is 233.713, exceeding the minimum requirement of 200 points.
 Group DI12: Concerning citations in internationally recognized peer-reviewed
scientific databases (Scopus/Web of Science). A total of 147 citations ([D1]-D147]) of
18 of the candidate’s scientific publications are presented. The total point score for this
category is 1470, approximately 30 times the required 50 points specified by national
regulations and those of TU-Sofia.
* Group G: Comprising 38 teaching hours recorded at TU-Sofia, for a total of 38 points,
with a minimum of 30 points according to national and TU-Sofia requirements.
Based on the quantitative analysis and the candidate’s report, Assoc. Prof. Dr. Eng. Ventsislav
Mitkov Yanchev’s total points across Groups A. B, G. D. and G is 2052.7 13, which is far above
the minimum threshold of 430 points required for the position of “Associate Professor,” in
accordance with national and TU-Sofia regulations.

Significance of the Contributions to Science and Practice

Microelectromechanical systems (MEMS) play a pivotal role in today’s advancement of high
technologies, given their capability to integrate both mechanical and electronic components on
a single chip. Owing to their low energy consumption, compact size, and reliability, they drive
innovation in numerous industries. In his scientific works, Dr. Yanchev addresses several key
aspects that underscore the importance of MEMS:

e Versatility and Scalability
A MEMS device can combine sensors, actuators, and electronic circuits at a microscopic

scale, enabling mass production of a wide range of sensors and modules applicable to
everything from smartphones to complex spacecraft.



* Reliability and

MEMS components boast very high accuracy and stability,
In measurement

Precision

making them indispensable
and control systems. For example, automotive accelerometers, which
deploy airbags, must be extremely precise and reliable.

e Low Energy Consumption
By virtue of their miniature dimensions, MEMS devices typically consume far less

power than larger mechanical systems—critical in portable electronics and [oT (Internet
of Things) applications.
o Key Role in IoT

In a smart environment (smart cities, smart homes, and industrial systems), MEMS
sensors provide the primary data source, measuring pressure, temperature, motion.
chemical composition, etc., to facilitate swift and informed real-time decisions.

¢ Leading Applications in Medicine
MEMS are used in high-tech medical devices such as insulin micropumps, miniature
implants for measuring intracranial pressure, lab-on-a-chip diagnostic systems, and
more, enabling more precise patient monitoring and treatment,

* High-Tech Solutions in Industry
Industrial processes rely on MEMS-based vibration and pressure sensors for quality
control and accident prevention, enhancing system efficiency and safety.

e Focus on Future Innovations
MEMS serve as the foundation for the development of NEMS (Nano-Electro-
Mechanical Systems), which will allow even higher density, functionality, and energy
efficiency.

As autonomous systems and artificial intelligence advance, miniature sensors and
actuators will become increasingly integral, and MEMS will remain a critical
component of this ecosystem.
Summarizing Dr. Yanchev's works, microelectromechanical systems hold exceptional
importance for modern technologies because they enable high-precision measurements, low
energy consumption, and seamless integration of mechanical and electronic components at the
micron scale. They find applications in almost every sphere of contemporary industry and
technology, providing reliability, efficiency, and innovation.

Conclusion

Based on the analysis of the submitted scientific works, their relevance and significance, as well

as the scientific, applied scientific, and practical contributions contained therein, I confidently
recommend to the esteemed members of the Academic Jury to vote in favor of awarding the

academic position ASSOCIATE PROFESSOR to Assoc. Prof. Dr. Eng. Ventsislav Mitkov
Yanchev in the academic field 5. Technical Sciences, professional area 5.1 Mechanical
Engineering, academic specialty “Dynamics, Strength, and Reliability of Machines,

Equipment, Apparatuses, and Systems,” for the needs of the Department of Theory of
Mechanisms and Machines — FIT, Technical University — Sofia.

24.03.2025
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