PeueH3usn

Bbpxy gucepmauuoHeH mpyg 3a hpugobuBaHe Ha o6pa3oBameAHa U Hay4yHa cmeneH
»Dokmop*

ABmop Ha gucepmayuoHHuUA mpyg: Maz. uH>XX. PagocmuH BeHeAuHoB PyceB

Tema Ha gucepmauuoHHUA mpyg: Memogu 3a aHaau3 Ha gedpekmu B eanekmpoHHU
koMnoHeHmMu

Peuen3zenm: gou,. g-p AHezen CmaHumupoB MapuHoB

1. AkmyanHocm Ha pagpa6omBaHusa B gucepmauuoHHUA mpyg hpobaeMm.

AucepmauyuoHHuam mpyg BkalouBa uzcaegBaHusa cBbp3aHu ¢ KOHCMpyupaHemo,
guazHocmukama u HageXkgHocmma Ha eAekKmpoHHa anapamypa. AeduHupaHume
npuHocu ca o6woBanugHu B koHmekcma Ha pa3Au4HU no xapakmep eAekmpoHHU
ycmpolicmBa u ca npuaoxkumu, kakmo kbm koHBeHuuoHaAHa, maka u cheyuaAu3upaHa
anapamypa (Hanp. aBmomo6uaHa, BoeHHa, kocMuuecka u MeguuuHcka mexHuka).
3acezHamu ca Bbnpocu cBbp3aHu ¢ HageXkgHocmma U gbA2oBeyHocmma Ha
enekmpoHHama anapamypa, eanekmpuveckama epekmuBHocm Ha npou3BogcmBomo u
ona3zBaHe Ha okoAHama cpega. Pazeaekgam ce cbBpeMeHHU mMeEXHOAOZUU 3a
noBbpxHocmeH MoHmaxX, ¢ akueHm Bbpxy MuHuamlopu3auuama u u3noA3BaHemo Ha
kopnycu gaBawu Bb3MokHOCM 3a 20AIMa NABMHOCM Ha HacuwaHe Ha heYamHume
naamku. Cmamam, 4ve Bcuvko moBa npaBu memama uskalovumeaHo akmyanHa B
konmekcma Ha cbBpemue, o06ycroBeHO om ekcnoHeHuuaAHo pa3Bumue Ha
enekmpoHHama mexHuka B pamkume Ha ugkatlouumenHo koHkypeHmHa cpega.

B gonbAHeHue, u3BbH koMeHmMupaHuA no-zope 2aanobaneH acnekm Ha
akmyanHocmma, 6ux uckan ga om6enexka, ue HanpaBeHume u3caegBaHusa pewaBam u
mekywu npo6aemu koumo cpewam B HaydHUmMe U uH>XkeHepHU pa3pa6omku Bbpxy koumo
pabomsa. CMamam, ye memama Moxke ga 6bge gopa3Buma u gonbAHUMEAHO pokycupaHa,
6e3 ga 3acybu 3HayumMocm u B caegBawume 2oguHuU.

2. CmeneH Ha no3HaBaHe Ha cbCmMoAHUEMO Ha npob6aema u mBopuecka
UHMepnpemayua Ha AumepamypHua Mamepuaa.

ABmopbm geMoHcmpupa no3HaHUA No cbcmoAHUemo Ha npobaeMa, kamo yMeAo
6opaBu u aHanuzupa cbBpeMeHHOmMO HUBO U HayyHu gocmuykeHus. MpegcmaBeH e
gematineH AaumepamypeH 0630p, kolimo pa3aaekga cbcmosHuemo Ha npobaemMume
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nocmaBeHu B gucepmauyusma om pa3AuydHU 2AegHU mouku. AHaauzupaHa e kakmo
dyHgameHmanHama maka u cbBpeMeHHa 6aza cBbp3aHa ¢ meMamukama.
AokmopaHmbm 0606w,aBa:

(a) camus npobaeM — genaMuHaUuusima Ha uHmeapaAHU cxeMu u koMnoHeHmMu;
(6) TexHukume 3a guazHocmuka Ha geanaMuHauyusama;
(B) MexaHukume Ha ¢popmMupaHe Ha kyxuHu B cnolikume.

M3xoxkgaliku om mazu uHmepnpemauus nho-HamambwHUmMe u3cAegBaHus
Aoz2uuecku Hagepakgam cbuwecmByBawama 6a3a.

3ano3HaBaliku Yvumamenas c npobaeMa u aHaAu3a cBbp3aH c HezoBume cneyuduku,
aBmopbm ce no3oBaBa Ha o6wo 189 AumepamypHu u3moudHuka. M3noa3zBaHume
ugmoyHuuu BkalouBam: (a) Hay4yHuU nybaukauuu; (6) kHuau; (8) cmaHgapmu; (2) gpyau
Hay4yHU U uH>keHepHU mpygoBe. Bceku eguH om uzmo4vHuyume e cBbp3aH ¢ mekcma Ha
gucepmauusama u agekBamHo yumupaH. MpaBu BneyamaeHue Ye Bcuyku AumepamypHu
uzmoyHuuu ca Ha aHaAulicku e3uk. B cnuctka ¢ uznoazBaHama aumepamypa omkpuBam
gBe nybaukauuu Ha 6bacapcku aBmopu — [50] u [63], kamo nybaukauusa [50] e vacm om
Hay4yHUmMe mpygoBe npegcmaBeHu 3a anpobauus Ha gucepmauuama.

B 3akaloueHue Ha Hacmoawama cekuyua om peueH3uama 6ux kazaa, ye aBmopa
geMoHcmpupa Bucoko HuBo Ha no3HaHUe Ha cbcmosAHuemo Ha npobaema kamo
mBopyeckama uHmMepnpemauus Ha AumepamypHus Mamepuaa e Ha HuBo. Bbnpeku moBa
6ux uckaa ga u3pa3sa Hakol kpumuuHu 6eaeXkku cBpb3aHu ¢ aHaAu3a Ha Mamepuana u
npegcmaBaHemo My, kamo cbm HanpaBua moBa B cekuusa ,,70. MHeHuAa, npenopbku u
6eredkku”.

3. ChromBemcmBue Ha uzbpaHama Mmemoguka Ha u3gcaegBaHe ¢ nocmaBeHama uyeA u
3agayu Ha gucepmauuoHHUA mpygd.

HamMupam uznoa3BaHama om aBmopa Memoguka 3a nogxogawa. N3caegBaHuama
BkalouBam Bcuuku kalouoBu eaeMeHmMUu Ha HayyHuUs Memog — aHaAu3, Xxunome3a,
MogeAupaHe, ekcnepumeHm. W36paHume ™Memoguku u mexHuku ca gemalAHO
pa3zanegaHu U aHanu3upaHu B aumepamypHusa 0630p, kamo mexHua u36op e 060cHoBaH u
HanpaBeH uzxoxkgaliku om nocmaBeHume 3agavu u yeAu.

4. Kpamka aHanumu4yHa xapakmepucmuka Ha ecmecmBomo u oueHka Ha
gocmoBepHocmma Ha Mamepuana, Bbpxy kolimo ce zpagam npuHocume Ha
gucepmauuoHHUA mpyg.
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CMamaM, ue Bcuuku npuHocu B gucepmauuoHHUS mpyg ca BepuduuyupaHu u
nomBbpgeHu ekchepuMeHmMaAHo.

ABmopbm npegcmaBsa MHoxkecmBo onumHu pe3yamamu 3a kolimo Moza ga kaxka
ve:

(a) mexHukume u cbwuHama Ha npegcmaBume ekchepuMeHmMaAHu u3caegBaHus
uzxockgam om gemalAeH AumepamypeH aHaAu3.

(6) ekecnepumMeHmaAHama nocmaHoBka u ycaoBuama Ha onuma ca geduHupaHa
agekBamHo u B gemaliau;

(B) pezynmamume om ekcnepumMeHmume ca npegcmaBeHu u3kalovumeaAHo
nogpobHo, kamo 3akaloueHusma HanpaBeHu om msax ca kopekmHu u ompazaBam
cbuwuHama Ha 3aaBeHume NpPUHoOCU;

(2) uznoazBaHa e npeyu3Ha u cbBpemMeHHa guazHOCMUYHU U u3MepBameAHa
mexHuka, uyulimo mexHudecku napaMempu ca noBeye om agekBamHu 3a
noAy4aBaHe Ha mMo4HU gocmoBepHU pe3yaAmamu;

Ha 6a3a Ha maka uzaokeHomo cMamam 4ve npegcmaBeHume om gokmopaHmu
Mamepuaau, Bbpxy koumo ce 2pagam npuHocume, ca gocmoBepHu.

5. Hay4Hu UAU Hay4yHO NPUAOXKHU NPUHOCU Ha gucepmMayuoOHHUA Mmpyg.

ABmopbm npegABaBa npemeHuuu 3a obwo oceM hpuHoca. Yemupu om
npuHocume ca kBaAuduuyupaHu kamo Hay“HU-NPUAOXKHU U Yemupu kamo npuAodKHU.
HamMupaM npuHocume 3a ocHoBameAHU u agekBamHo anpo6upaHu u BepuduuyupaHu.
CMamaM, 4ye me HanbAHO cbomBemcmBam ¢ meMama u yeama Ha gucepmauuoHHUSA
mpyg u pewaBam nocmaBeHume 3agadu.

Bbnpeku nogumuBHomo Mu MHeHue, Bux >kenaAa ga 06bpHa BHUMaHUe Ha cAegHOMO:

a) NMpuHocume 6uxa Moeau ga 6bgam HoMepupaHu nocaegoBameaHo om 1 go 8. B
npuHoc HoMep B3, 6u 6uAo no ygauHo uznoAzBaHemo Ha HoMeHKkAamypa pa3AuYvHa
om (1), (2), (3) — Hanp. (a), (6), (B) — 3a ga He ce cb3gaBa ycewaHe B yumame~as 3a
Bpb3ka c HOMepupaHuU hpuHocu.

6) MpuHoc b1 u B2 6uxa Moaau ga 6bgam geduHuUpaHu no-gobpe.

B) Mucana, ve uznon3BaHemo Ha mepMuHUME ,,oNMUMaAHO® U ,onmuMu3upaHa
mexHoAo2ua“ npegnonaza geduHuuuAama Ha onmMuMuU3auuoOHHa 3agava,
OnNmMuMuU3auuoHHU napaMempu U onmuMu3auyuoHHa npouegypa. CMamam ue 6u
6uno no-ygauHo cbulume ga 6bgam 3aMeHeHU C hpuAazameAHume hogobpeHu,
ycbBbpweHcmBaHu u m.H.
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6. OueHka Ha cmeneHmMa Ha AUYHO yYyacmue Ha gucepmaHma B npuHocume.

Om npegcmaBeHume Mu gokyMeHmMuU cMAMamM, ye gucepmauyuoHHUA Mpyg € AUYHO
aBmopcko geno Ha gokmopaHma. Ao cbuwomo 3akaloveHue gocmuzaM u 3a npuHocume
3aaBeHu B gucepmauusma, gokoankomo anpobauyusma um e HanpaBeHa B mpygoBe
kbgemo gokmopaHmbm e cbaBmop u yacm om no-zoaam konekmuB.

He omkpuBam naazuamcmBo.

7. MpeueHka Ha ny6Aaukauuume no gucepmauyuoHHUA mpyg.

3aaBeHume B gucepmauuoHHUA Mpyg NPUHOCU ca anpobupaHu ¢ obwo cegeM
Hay4yHu ny6Aukauuu. Bcuuku mpygoBe ca Ha aHzaulicku e3uk u ca npegcmaBeHa u
BkaloueHu B c6opHuUuume Ha koHdpepeHyuu.

LlLlecm om ny6aukauuume ca npegcmaBeHu Ha koHdepeHuuu ¢ MexkgyHapogHo
ydacmue B cmpaHama (BapHa, Co3onoA), a egHa e npegcmaBeHa Ha koHdepeHuusa B
uykbuHa (PyMbHuA). Bcuuku nybaukayuu ca pedepupaHu B MekgyHapogHume
cBemoBHou3BecmHu 6a3u gaHHU - Scopus u IEEE Explore.

Cnpsamo ,,lMpaBuaHuk 3a ycroBuama u pega 3a npugobuBaHe Ha HayuHU cmeneHu B
TexHu4yecku yHuBepcumem - Codua“ - 3a npugobuBaHe Ha OHC Aokmop, kaHgugama e
HeobxoguMo ga nokpue Ha6op om MuHuMaAHU u3uckBaHusa kbgemo npegcmaBeHume
HayuyHu ny6Aukauyuu ¢opmupam nokazamen 7 om epyna nokazameau I AHaau3 Ha
moukume B gpynama nokazameau u cromBemcmBuemo uMa cnpAMO MUHUMaAHUME
usuckBaHusa npegcmaBsam B mabauua 1.

Tabauua 1. AHaau3z Ha npegcmaBeHume Hay4YHU hy6Aukayuu chpAaMO MUHUMaAHuUme u3uckBaHus
geguHupaHu B ,lpaBuaHuk 3a ycroBuama u pega 3a npugobuBaHe Ha Hay4yHU cmeneHu B TexHu4ecku
yHuBepcumem - Cogua“
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O6uw,o0 moyku npu MUHUMYM Heob6xogumu 30 70

UgkalouumenHo gobpo BneuyamaeHue npaBam npegcmaBeHume om aBmopa
uumupaHua Ha anpobupawume mpygoBeme. W3kalouBaliku egHo aBmouyumupaHe,
gokmopaHm®m e nokazan obwo wecm uumupaHua om aBmopu om cmpaHama u
uy>kbuHa.

Bux>kenan ga ombenexka, ue HaMmupam BkalouBaHemo Ha ny6aukauuu:

e R. Radonov, G. Angelov and R. Rusev, "Remote Education Applications in the Technical University of
Sofia," 2020 XXIX International Scientific Conference Electronics (ET), Sozopol, Bulgaria, 2020, pp. 1-
6, doi: 10.1109/ET50336.2020.9238194,

® G. Angelov et al., "Compact Model of Junctionless Nanowire Transistor for Air-Pollution Sensor," 2023
46th International Spring Seminar on Electronics Technology (ISSE), Timisoara, Romania, 2023, pp. 1-
5, doi: 10.1109/ISSE57496.2023.10168462,

3a u3auwHo mbil kamo He Mo2a ga eu cBbprka cbe 3asBeHume npuHocu. Benpeku moBa
2u npuemam kamo 4yacm om yaanocmHama Hay4Ha paboma Ha gokmopaHma.

Om maka u3aokeHomo HamupaM HuBomo Ha anpobauus u kayecmBomo Ha
HayyHume ny6aukauyuu 3a noBeve om gocmambuyHo. CMAmMaM, ye gokmopaHmbm
nokpuBa u npexBbpaa MuHuMaAHume uguckBaHusa 3a cmeneH OHC Aokmop, chpamMo
gedpuHuuuume B ,,[MpaBusHuk 3a ycroBuama u pega 3a npugobuBaHe Ha Hay4HU cmeneHu
B TexHu4ecku yHuUBepcumem — Cogua“
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8. U3non3BaHe Ha pegyAmamume om gucepmaluyuoHHuUs mpyg B HayuyHama u coyuanHa
npakmuka.

OueHaBam BbzmokHocmma 3a u3noA3BaHe Ha  pe3yaAmamume om
gucepmauyuoHHuA mpyg B HaydyHama u uH)keHepHa npakmuka kamo Bucoko. 3a
uskaloyumeAHo hoAe3HU HaMupaM hpuHocume cBbp3aHu cbc cMecBaHemo Ha pa3AuYHU
nacmu 3a 3anosiBaHe 3a nocmuezaHe Ha BucokokauecmBeH MoHmMadk Ha SMT koMnoHeHmMu
npu uznoa3BaHe Ha Hucku meMnepamypu. CMamam Yye gocmuykeHuAsmMa nocmuzHamu om
gokmopaHma 6uxa umaau wupoko npuaoxkeHue B koHcmpyupaHemo Ha eAekmpoHHa
anapamypa.

Ha 6a3a Ha Au4HUA cu onum, HaMupaM npuAokeHue Ha pegyamamu om
u3zcAaegBaHusma 3a pewaBaHe Ha npobaeMu cBbp3aHu C Hay4yHU U uHXeHepHu
pagpabomku Bbpxy koumo pa6omsa. OcobeH uHmepec 3a MeH npegcmaBaaBa
u3noA3BaHemo Ha kom6uHauua om HuckomeMnepamypHU hacmu npu 3anoaBaHemo Ha
enekmpoHHU koMnoHeHmu u3zpadkgawu cuAoBu eAekmpoHHU npeobpagzgyBamenu,
kbgemo koMnoHeHmMumMe u hedamHama naamka uMam 20AAM monAuHeH kanauumem.

9. OueHka Ha cbomBemcmBue Ha aBmopedepama c uguckBaHusama 3a uzzomBaHemo
My.

MpegcmaBeHua aBmopedepam He caegBa cmpukmHo wabaoHa HaAudeH Ha
uHmepHem cmpaHuuama Ha TexHuudecku YHuBepcumem - Codua. Bbnpeku moBa
gokmopaHm®sm npegcmaBa agekBamHo o0606uweHue Ha gucepmauuoHHUA,
npegcmaBalku Bcuuku 3Ha4YuUMu 4Yacmu Ha 0630pa, u3zrokeHUemo u pe3zyamamume.
ABmopedepambm no3BonaBa Ha yYumameAs ga ce 3an03Hae CbC CbuwHOCMMaAa Ha
pagpabomkama u HeliHume npuHocu. Cuumam ogpaHudyeHuemo B 6posa Ha cmpaHuyume
(32 cmp.) 3a cha3zeHo.

OueHaBaM aBmopedepama noAokumeAaHo.

10 MHeHus, npenopbku u 6eaedkku.

MHeHuemo Mu 3a gucepmauuoHHua mpyg e kamo uano Bucoko u noaokumenHo.
Onuman cbM ce ga u3pa3a moBa B Hacmoswama peueH3us, ocmaBaliku kpumuuyHume cu
6eaexkku 3a Hacmosawama cekuus. Cbwume omnpaBaM u ugzpa3zsaBam, no-ckopo kamo
npenopbku kbM kaHgugama, 6e3 ga >kenas me ga 6bgam pa3zaaexkgaHu kamo kpumuka
onpegeAdwa kauecmBomo Ha gucepmauuoHHUA mpyg.

a) AumepamypeH 0630p — cMAMaM Ye AumepamypHusa 0630p e npekaneHo 2oaaM no
06eM. Tpu om nemme 2AaBu Ha gucepmauuama BkalouBam uzkalouumenHo gbazsu
0630pHuU cekyuu. loaama yacm om cekuuume npegcmaBam no-ckopo o6pazoBameneH
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Mamepuaa, kolimo npaBu mekcmoBeme no-mpomaBu 6e3 moBa ga o6ozamsaBa
3HauYuUMeAHo gucepmauyuoHHUA mpygd, HahpumMmep:

e AageHu ca cHuMku om ekpaHume Ha copmyepHu npogykmu, kolimo noka3Bam
Hacmpoliku cneyuduyHU 3a uznoa3zBaHama anapamypa;

e OnucaH e npuHUUNbM Ha gelicmBue Ha anapamypa, koezamo e gocmamb4yHO ga ce
npegcmaBam camo HeliHume Bb3MoXkHOCMU;

6) Cmua - cMamaM 4Ye gokmopaHmbm mpsa6Ba ga o6bpHe cepuo3Ho BHuMaHue Ha
CMuAa cu Ha hucaHe Ha mekcmoBe Ha 6bA2apcku e3uk. Ha Mecma gucepmauyuoHHUAM
mpyg e uszkalouumenHo ,,mexbk” 3a uemeHe. Mi3noazBam ce HeymecmHu npeBogu u
mepMuHu. Hakou npuMepu Ha koumo MoXke ga ce o6bpHe BHUMaHUe:

e He cMAmMaM 3a ygauHo u3noA3zBaHemo Ha mepMuHu kamo ,Mo03bYHa amaka“,
»gemcka cMbpmHocm¥, ,>kuzHeHoBaxkHo* — cMamam ue nogo6bHu uzkazu 6uxa
Moz2AU ga 6bgam 3aobukoaeHu, kamo ce uznoa3zBam ¢pa3zu ¢ no-gobpo 3ByueHe.

e Ha mecma ce cpew,am MHoxkecmBo noBmopeHus Ha gymu B pamkume Ha HAakoAko
u3peyeHus.

e Hamecma uma HanpaBeH gupekmeH npeBog om aHaaulicku e3uk, kolimo He BuHagu
e egpaMamuyHo u AekcukanHo uzgbpkaH.

e He Mmecma e3ukoBume ocobeHocmu Ha Hay4yHUA cmuA He ca kopekmHo npuao>keHu.

Tyk 6ux>kenan ga ombenexka ue 6enedkkume Mu omHocHo cmuaa He BkalouBa HayuHUMe
ny6aukauyuu Ha aHaAulicku e3uk.

B) Uznoa3zBaHa Aumepamypa — npueMaM u3noA3zBaHama Aumepamypa ga 6bge
u3yAano Ha aHaaulicku e3uk. Mmaliku npegBug akueHma kolimo ce nocmaBa B bbazapus
Ha ny6aukayuu pedepupaHu B MedkgyHapogHU 6a3u gaHHU, MUCAA Y€ e HopMaAHO moBa
ga e maka. bux npenopb4yan Ha aBmopa, o6aue ga 06bpHE No-20AIMO BHUMaHUE U Ha
mpygoBe Ha gpyau aBmopu om Bbazapua (omkpuBaM caMo egHa pedepeHuus kbM
mpyg Ha 6bazapcku aBmopu). ToBa 6u 0602amuao AumepamypHusa o0630p, kamo ce
npegcmaBu He caMo cBemoBHOMO HUBO, HO U HAUUOHaAHOMO.

2) OdopmMmaeHue:

e Hakou om d¢uzypume ca ¢ Hucka pezoalouyusa. lNpenopbuBaM Ha aBmopa ga
u3znoa3Ba cob6cmBeHu epaduuHU Mamepuanu — gopu u koeamo 3aumMcmBa om
pedepupaH uzmouHuk.

e Mucada, ue wewe ga 6bge no-acHo kak HayuHume ny6aukauyuu Ha aBmopa ce
cBbp3Bam ¢ npegABeHumMe npemeHyuu 3a npuHocu, ako 6Axa uumupaHu B
mekcma, u3noazBaliku pasaudHa HoOMeHKAamypa om ma3u Ha u3noA3BaHume
AUMepamypHU u3movHuuu — Hanp. [A1], [A2], ... [A7]
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11. 3akaloueHue.

CmMamawm, ue npegcmaBeHuam MU 3a peueH3upaHe gucepmauuoHeH mpyg c meMa
sMemogu 3a aHaAu3 Ha gedpekmu B enekmpoHHu koMmnoHeHmMu* ¢ aBmop Maz. uHX.
PagocmuH BeHenuHoB PyceB e cbcmaBeH cnpsaMo HopMamuBHume u3uckBaHus Ha TY-
Coodusa u npumexkaBa HeobxoguMume Hay4HU kadecmBa u npuHocu cBbp3BaHuU ¢ Hay4YHO
obpa3zoBamenHa cmeneH Aokmop.

B kauecmBomo cu Ha peueH3eHm gaBaM nonodkumenHa oueHka u npegnaazam Ha
HaydyHOmMoO >Kypu Ha3Ha4yeHO 3a npouegypama, ga u3CAywa npe3eHmauyuama Ha
kaHgugama u npu nogxogsawo npegcmaBsHe ga npucbgu Ha Maz. uHXk. PagocmuH
BeHenuHoB PyceB HayuHa u o6pa3oBamenHa cmeneH Aokmop.

Aama: 11.09.2024 N32omBua.................. (/W') ................... —
/gou. g-p uHXk. AHzeA CmaHuMupoB MapuHoB/
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Review

of a dissertation for obtaining the educational and scientific degree 'Doctor

Author of the PhD thesis: Radostin Venelinov Rusey, eng.
PhD thesis topic: Methods for defect analysis in electronic components

Reviewer: assoc. prof. Angel Stanimirov Marinov, PhD

1. Relevance of the problems addressed in the dissertation.

The dissertation includes research related to the construction, diagnostics, and
reliability of electronic equipment. The defined contributions are generally valid in the
context of various types of electronic devices and are applicable to both conventional and
specialized equipment (e.g., automotive, military, space, and medical technology). The
issues addressed are related to the reliability and longevity of electronic equipment,
electrical production efficiency, and environmental protection. Modern surface-mount
technologies are discussed, with an emphasis on miniaturization and the use of IC packages
that allow for high-density assembly of printed circuit boards. | believe all of this makes the
topic highly relevant in the context of contemporary state of art, which is characterized by
the exponential development of electronic technology in an extremely competitive
environment.

In addition to the global aspect of relevance discussed above, | would like to point out
that the presented research also addresses problems that | encounter in my own research
and development. | believe that the topic can be further developed and focused without
losing its importance in the coming years.

2. Degree of understanding of the state of the problem and creative interpretation of the
literature.

The author demonstrates knowledge of the state of the problem, skillfully handling
and analysing scientific achievements. A detailed literature review is presented, which
examines the issues addressed in the dissertation from different perspectives. Both the
fundamental and contemporary bases related to the topic are analyzed. The PhD candidate
summarizes:

(a) the problem itself — delamination of integrated circuits and components;

(b) techniques for diagnostics of delamination;
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(c) mechanisms of cavity formation in solder joints.

Based on this interpretation, further research logically builds upon the existing
foundation.

By familiarizing the reader with the problem and its specificities, the author
references a total of 189 literary sources. The sources used include: (a) scientific
publications; (b) books; (c) standards; (d) other scientific and engineering works. Each
source is directly related to the content of the dissertation and is cited appropriately. It is
notable that all literary sources are in English. In the list of references, | found two
publications by Bulgarian authors - [50] and [63], with publication [50] being part of the
scientific works presented for the dissertation's approval.

In conclusion to this section of the review, | would say that the author demonstrates
a high level of knowledge of the state of the problem, and the creative interpretation of the
literature is at a good level. Nevertheless, | would like to express some critical notes
regarding the analysis and presentation of the material, which | have addressed in section
"10. Opinions, Recommendations, and Notes."

3. Correspondence of the chosen research methodology with the set goal and tasks of
the dissertation.

| find the methodology used by the author to be appropriate. The research includes
all the key elements of the scientific method - analysis, hypothesis, modeling, and
experiment. The selected methodologies and techniques are thoroughly reviewed and
analyzed in the literature review, with their selection being justified and made in accordance
with the set tasks and goals.

4. Brief analytical characterization of the nature and assessment of the reliability of the
material on which the dissertation's contributions are based.

| believe that all contributions in the dissertation are verified and experimentally
confirmed. The author presents numerous experimental results, about which | can say that:

(a) the techniques and essence of the presented experimental studies are based on
a detailed literature analysis;

(b) the experimental setup and the conditions of the experiments are adequately and
thoroughly defined;

(c) the results of the experiments are presented in great detail, and the conclusions
drawn from them are accurate and reflect the essence of the claimed contributions;
(d) precise and modern diagnostic and measurement tools were used, whose
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technical parameters are more than adequate for obtaining accurate and reliable
results.

Based on the above, | believe that the materials presented by the PhD candidate,
upon which the contributions are built, are reliable.

5. Scientific or scientifically applied contributions of the dissertation.

The author claims a total of eight contributions. Four of the contributions are
classified as scientifically-applied, and four as applied. | find the contributions to be well-
founded, adequately validated, and verified. | believe they fully correspond with the topic
and goal of the dissertation and address the set tasks.

Despite my positive opinion, | would like to draw attention to the following:

(a) The contributions could be numbered sequentially from 1 to 8. In contribution B3,
it would be more appropriate to use a different nomenclature than (1), (2), (3) — for
example, (a), (b), (c) — to avoid giving the reader the impression of a connection to
the numbered contributions.

(b) Contributions b1 and b2 could be better defined.

(c) I think the use of the terms optimal and optimized technology suggests the
definition of an optimization task, optimization parameters, and an optimization
procedure. | believe it would be more appropriate to replace these with adjectives
such as improved, enhanced, etc.

6. Evaluation of the degree of the doctoral candidate's personal contribution to the
research.

Based on the documents presented to me, | believe that the dissertation is the
personal work of the doctoral candidate. | reach the same conclusion regarding the
contributions claimed in the dissertation, as their validation was conducted in works where
the doctoral candidate is a co-author and part of a larger team.

| have not found any plagiarism.

7. Evaluation of the publications related to the dissertation.

The contributions claimed in the dissertation have been validated through a total of
seven scientific publications. All works are in English and are presented and included in
conference proceedings. Six of the publications were presented at conferences with
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international participation held in Bulgaria (Varna, Sozopol), and one was presented at a
conference abroad (Romania). All publications are indexed in internationally renowned
databases — Scopus and IEEE Explore.

According to the "Regulations for the Conditions and Procedure for Obtaining
Scientific Degrees at the Technical University — Sofia," for the acquisition of the PhD degree,
the candidate must meet a set of minimum requirements, where the presented scientific
publications form indicator 7 from group G indicators. | present the analysis of the points in
group G indicators and their compliance with the minimum requirements in Table 1.

Table 1. Analysis of the Presented Scientific Publications in Relation to the Minimum Requirements Defined in
the “Regulations for the Conditions and Procedure for Obtaining Scientific Degrees at the Technical University
of Sofia”

Number of Points

Paper authors n 40/n

R. Radonoy, G. Angelov and R. Rusev, "Remote Education Applications in the
Technical University of Sofia," 2020 XXIX International Scientific Conference 3
Electronics (ET), Sozopol, Bulgaria, 2020, pp. 1-6, doi:
10.1109/ET50336.2020.9238194.

G. Angelov, R. Rusev, D. Nikolov and R. Rusey, "Identifying of Delamination in
Integrated Circuits using Surface Acoustic Microscopy," 2027 XXX 10
International Scientific Conference Electronics (ET), Sozopol, Bulgaria, 2021,
pp. 1-5, doi: 10.1109/ET52713.2021.9579909.

G. Angelov, D. Nikolov, R. Rusev and R. Rusev, "Application of B-Scan for
identification of delamination in Integrated Circuits," 2022 XXX/ International
Scientific Conference Electronics (ET), Sozopol, Bulgaria, 2022, pp. 1-4, doi:
10.1109/ET55967.2022.9920294.

13.33

G. Angelov et al., "Compact Model of Junctionless Nanowire Transistor for Air-
Pollution Sensor," 2023 46th International Spring Seminar on Electronics
Technology (ISSE), Timisoara, Romania, 2023, pp. 1-5, doi:
10.1109/ISSE57496.2023.10168462.

R. Rusev, V. Tseney, V. Videkov and K. Petkovska, "Combined footprint of
solder paste - influence of bismuth content on solder strength," 2023 XXXII
International Scientific Conference Electronics (ET), Sozopol, Bulgaria, 2023,
pp. 1-6, doi: 10.1109/ET59121.2023.10279260.

R. Rusev, V. Tsenev and M. Slavchey, "Sustainable Low-Temperature Stress
Soldering of Specialized Electronic Components and Process Optimization
Through Statistical Analysis and Machine Learning," 2023 International 3 13.33
Conference on Information Technologies (InfoTech), Varna, Bulgaria, 2023,
pp. 1-4, doi: 10.1109/InfoTech58664.2023.10266891.

V. Tseneyv, R. Rusev, V. Videkov and M. Slavchey, "Statistical Analysis of the
Influence of the Amount of Bismuth in a Combined Solder Paste Footprint on
the Content of Voids in the Solder," 2023 International Conference on 4 10
Information Technologies (InfoTech), Varna, Bulgaria, 2023, pp. 1-4, doi:
10.1109/InfoTech58664.2023.10266874.

12 3.33

Total amount of points, where a minimum of 30 is required 70
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| am extremely impressed by the citations of the validating works presented by the author.
Excluding one self-citation, the doctoral candidate has demonstrated a total of six citations
from authors both from within the country and abroad.

| would like to note that | find the inclusion of publications:

e R. Radonoy, G. Angelov and R. Rusev, "Remote Education Applications in the Technical University of
Sofia," 2020 XXIX International Scientific Conference Electronics (ET), Sozopol, Bulgaria, 2020, pp. 1-
6, doi: 10.1109/ET50336.2020.9238194,

® (. Angelov et al., "Compact Model of Junctionless Nanowire Transistor for Air-Pollution Sensor," 2023
46th International Spring Seminar on Electronics Technology (ISSE), Timisoara, Romania, 2023, pp. 1-
5, doi: 10.1109/ISSE57496.2023.10168462,

as excessive, since | cannot link them to the claimed contributions. Nevertheless, | accept
them as part of the overall scientific work of the doctoral candidate.

Based on the above, | find the level of validation and the quality of the scientific
publications to be more than sufficient. | believe that the doctoral candidate meets and
exceeds the minimum requirements for the PhD degree, according to the definitions in the
"Regulations for the Conditions and Procedure for Obtaining Scientific Degrees at the
Technical University — Sofia."

8. Utilization of the results of the dissertation in scientific and social practice.

| assess the potential for using the results of the dissertation in scientific and
engineering practice as high. | find the contributions related to the mixing of different solder
pastes to achieve high-quality SMT component assembly at low temperatures to be
particularly useful. | believe that the achievements made by the doctoral candidate would
have broad applications in the construction of electronic equipment.

Based on my personal experience, | find applications for research results in solving
problems related to my own research and development work. Of particular interest to me is
the use of a combination of low-temperature pastes for soldering electronic components in
power electronic converters, where the components and the printed circuit board have a
high thermal capacity.

9. Evaluation of the abstract's compliance with the requirements for its preparation.

The presented abstract does not strictly follow the template available on the
Technical University of Sofia’s website. However, the doctoral candidate provides an
adequate summary of the dissertation, covering all significant parts of the review,
exposition, and results. The abstract allows the reader to understand the essence of the
work and its contributions. | consider the page limit (32 pages) to have been adhered to.
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| assess the abstract positively.
10. Opinions, Recommendations, and Notes.

My overall opinion of the dissertation is high and positive. | have tried to express this
in the current review, reserving my critical comments for this section. | present these
comments more as recommendations to the candidate, without intending them to be seen
as criticism affecting the quality of the dissertation.

(a) Literature Review - | believe the literature review is excessively lengthy. Three of the
five chapters of the dissertation include very long review sections. A significant portion
of these sections present materials that | can qualify as educational. This makes the texts
cumbersome without significantly enriching the dissertation. For example:

e Screenshots from software products are provided, showing settings specific to the
used equipment;

e The principle of operation of equipment is described in detail when it would suffice to
present only its capabilities.

(b) Style - | think the doctoral candidate should pay serious attention to the style of
writing in Bulgarian. At times, the dissertation is exceptionally "heavy" to read.
Inappropriate translations and terms are used. Some examples that could be addressed:

e The use of terms like ,M03BbUHa amaka“, ,gemcka cMbpmHocm*, ,>kuzHeHoBa)kHO*
is not suitable - such expressions could be avoided by using phrases with better-
sounding alternatives.

e There are numerous repetitions of words within a few sentences in some places.

e There are instances of direct translations from English that are not always
grammatically or lexically correct.

e Insome places, the language features of the scientific style are not correctly applied.
| would like to note that my comments regarding style do not include the scientific
publications in English.

(c) References — | accept that the references used are entirely in English. Given the
emphasis placed in Bulgaria on publications indexed in international databases, | think
this is normal. However, | would recommend that the author also pay more attention to
works by other Bulgarian authors (I found only one reference to a work by Bulgarian
authors). This would enrich the literature review by presenting not only the international
level but also the national one.

(d) Formatting:

e Some of the figures are of low resolution. | recommend that the author use their own
graphical materials — even when borrowing from a referenced source.
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e [t would be clearer how the author's scientific publications relate to the claimed
contributions if they were cited in the text using a different nomenclature than that of
the used literary sources — e.g., [A1], [A2], ... [A7].

11. Conclusion.

| believe that the dissertation presented for review, titled “Methods for Analyzing
Defects in Electronic Components” by M.Sc. Eng. Radostin Venelinov Rusev, has been
prepared in accordance with the normative requirements of TU-Sofia and possesses the
necessary scientific qualities and contributions associated with the scientific and
educational degree of Doctor.

As the reviewer, | give a positive assessment and recommend that the scientific jury
appointed for the procedure listen to the candidate’s presentation and, if the presentation is
satisfactory, award M.Sc. Eng. Radostin Venelinov Rusev the scientific and educational
degree of Doctor.

Date: 11.09.2024 Revewer.................. (/VL) .................. 2335355555
/assoc. prof. Angel Stanimirov Marinov, PhD/

YR/ [ Ty-coena |
oy ¢ | eerr |
| BAPHO C OPHIMHAA]

Page 7 of 7



