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CTAHOBHIIE

BBPXY JUCEPTALHOHEH TPYA 3a Mpuao0KuBaHe Ha
o6pasoBaresHa 1 Hay4Ha cTeneH ~Jlokrop”
ABTOp Ha IucepTanuoHHus Tpyx: Mar umx. BOPYIC JAHAWJIOB
JOBPNYKOB

Karenpa: MukpoenekrpoHuka, @akyaTeT 0 e1eKTPOHHA TEXHUKA ¥ TEXHOIOTHU
Tema Ha nuceptamvornnus Tpya: U3CJIEJBAHE U ITPOEKTUPAHE HA
3AIIIATU OT EJIEKTPOCTATHUYEH PA3PAJ] 3A
CMOS UHTEI'PAJIHA CXEMH

Usen Ha Hay9HO xypH: npod. a-p Hukona ITerpo Muxaiinos, DHC,

chracHo 3amoBen NeOXK-5.2-52/09.07.2026r. Ha Pektopa Ha TEXHHYECKHU
yausepcuteT -Codus mpod. a-p leopru Berkos u ITporokon Nel /09.07.2026r.
ot 3acefanve Ha HaydHoTo XypH.

1. AKTyaJHOCT HAa pa3’NIeKIAHHS B AHCEPTAIIMOHHMSA TpyA mnpoGiem B
HAYYHO W HAYYHONPHJIOKHO ornomenne. CTeneH H HABA HA AKTYAJHOCT HA
npodG/eMa H KOHKPeTHHTE 3aAa4H, Pa3srIeXKIaHH B THCEPTANHUSTA

BCHUKH CBBpEMEHHM pEIIeHNS B Hali-BaXHUTE CEKTOPH Ha HKOHOMHKaTa B T.4..
€HEpreTHKa, IPOMUILICHOCT ,TPAHCIOPT , 3eMelelnue , Ce OCHOBaBal Ha
ITMPOKOTO H3II0JI3BaHEe Ha MHUKPOEJIeKTpOHHA TexHMKa. OCHOBHA TEHACHLUSA B
Hesl € HaMaJlsBaHe Ha MacorabapuTHHUTE [T0Ka3aTelld Ha U3II0JI3BAHUTE €JIEMEHTH.
MuUHHATIOpU3aIUATa HA OTAEITHUTE EJIEKTPOHHM €JIEMEHTH M HHTEerpalHu
ycTpoiicTBa obade He Tps6Ba Ja KOMIIPOMETHPA TAXHATA HAOS)KAHOCT.

Ta ce ompemens or romsM Opoil (akTopw, BIMACIIM Ha IPOLECUTE MpPH
IPOEKTUPAHE, IPOM3BOICTBO U €KCIIOATAaIMs Ha IOy IPOBOIHUKOBUTE U3ACTIHS.
B TO3M CMHCBI aKTyaJHOCTTa Ha IMPOBENCHUTE WU3CIIECABAHWSA Ha 3alUTU OT
enexrpocTaruded paspan 3a CMOS mHTerpalHH CXeMH OT Mar. MHX. bopuc
Jo6pHYKOB He TOMJIEXH Ha chMHeHus. Tot ce hoKycHpa U pellasa yCIeIHO JBe
OCHOBHM 3aJlad¥, CBbpP3aHH C TEOPETUUYHHUTE OCHOBH Ha TIIOJNETO Ha
€JIEKTPOCTATHYHHUS pa3psAf B MUKPOEJIEKTPOHHHWTE U3NENUs M OTKA3HUTE,
TIOPOJZIEH! OT Hero, ¥ Obp30[eHCTBUETO HA 3aIIUTHUTE CTPYKTYPH.
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2. CTemeH Ha mNO3HaBaHe CHCTOSIHHETO Ha mpo0jieMa H TBOpUYeCKa
HHTEPNpPETALNHUS HA JHTEPATyPHHSA MaTepHAJ

JIOKTOPaHTBT M3BBLPINBA 3a1BJI00YEH aHAIN3 Ha HAUMHHUTE 3a MPHUAOOWBAHE HA
eJIEKTPOCTaTHYEH 3apsifl OT 06EKT, 0COOEHOCTUTE Ha EJIEKTPOCTATUYHMSA Pasps !
IOBpEJUTE B CYOMHUKPOHHUTE TEXHOJIOIWMH, (QMIaMeHTalys B P-N IPEXOOH U
paspylaBaHe Ha THBHKH CJIOEBE.

He ce cpMHsfBaM, 4Ye TOM IO3HaBa CHBPEMEHHOTO CBHCTOSHHEC Ha HaykKaTa IIO
TIOCOYCHHUTE SBJICHWS, HO OMX My Tpernopbyal LMTHPaHHA Ha JIUTepaTypHH
W3TOYHMIIM OT HAIIM U Yy)KI€CTPAHHU y4EHH I10 TE3U BBIIPOCH.

3. CroTBeTCTBHE HA M30paHaTa METOAHKA Ha H3C/JeABaHe M NMOCTABEHATA
1eJI M 3a1a4H HA JUCEPTALNOHHHUS TPYA C IOCTHTHATHTE NPHHOCH

Mar. umx. Bopuc J[oOpuukoB He pa3paboTBa B fABEH BUJA METOJHMKa 33
uscinenBane. Toi TMpearnoyYuTa MOCIe0BaTeIHOTO ONMKMCBaHe HAa CTaHJapTHUTE
MOZEIIM Ha eJEKTPOCTaTHYEH pa3psh, AEHCTBAllUTE CTAHAAPTH U METOAMTE 32
mwsrmtBane B T.4 ESD wmomenun u 1.5 TectBame um xapaktepusanusa Ha ESD
YCTPORCTBA, KOETO € ChILO AOIMYCTHMO U IPHEMIINBO. 3a 1a M3IIbJIHU O0SBEHHTE
3aa4M JOKTOPAHTHT CHHTE3Hpa COPTyepHa IporpaMa Ha €3uK R, upe3 KoATo
peanusupa pasIMYHU aJTOPUTMH 32 OIpEJENsIHe Ha BPEMETO 3a aKTHBAaLlUs Ha

pasrieXIaHKuTe 3aIlIUTHU ycTpoiicTBa. Tol cpaBHABA IOJIYyYCHHATE PE3yNTaTH C-

Te3W NpM W3NOJI3BaHE Ha IporpaMara 3a eKCTpakuus Ha Ton Ha Boemara
xomnanud HPPI B oGmactra Ha ESD TecTepr M HMMITYJICHH TCHEPaTOpH.
BreuatieH ¢bM OT MPO(ECHOHATHOTO U3II0JI3BaHE Ha MPOTPAMHHUTE IPOIYKTH B
Ipolieca Ha 3Clie/[BaHe 3a peliaBaHe Ha GOpMyIMPaHNUTE 3a/1a49u.

4. Hayuynu W/Wid HAyYHONPHJIOXKHH NPHHOCH HA JMCEPTAUMOHHHS TPYyA:
dopmyanpane H 000CHOBKa Ha HOB HaydeH npoGaem (o6aact);
dopmysiHpaHe 1 060CHOBKAa Ha HOBA TeOpHsl (XHIIOTE3a); J0Ka3BaHe C HOBH
CpeJCTBa HA ChIIECTBEHH HOBH CTPAHH B ChLIECTBYBAIM HAYIHH NpodaeMu
M TEOpHH; Ch3JaBaHE HA HOBHU KJacH(pHKANUH, METOAH HA H3C/IeABaHe, HOBH
KOHCTPYKLHH, TEXHOJOTHH, NpenapaTH, CXeMH 32 JiedeHHe H T.H.}
nojiy4aBaHe H A0Ka3BaHe HA HOBH (pakTH; MoIy4aBaHe HA NOTBbPAHTEIHH
(aKTH; 3HAYMMH XyJA0KEeCTBEHOTBOPYECKH MOCTHKEHHUS.

JIoKTOpaHThT 3asBsiBa 8 (0ceM) MpUHOCA Ha AUCEpTAlMOHHES TpyH. Toi He I'd
KracuuIupa cropes oOLONPUEeTHTe YKa3aHusd. 3a Hay YHOIPHIOKHY IPUHOCH
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npreMaM Iporpama 3a aBTOMAaTH3UPaHO M3BIUYaHE HA OCHOBHH MapaMeTpy Ha
ESD ycTpoiicTBara, TpH alrOpPUTHMA 33 ISTeKTUpaHe U QUITPALys Ha JaHHH [IpH
VFTLP m3meppanus, VFTLP u3ciensane Ha ESD pronn ¥ THPUCTOPH IPH TPH
Pa3IMYHA MHKPOETEKTPOHHM TEXHOJIOTHH W CPAaBHEHHETO Ha PE3yNTaTuTe OT
HaudHa Ha pabora Ha pa3paboTeHara mporpama ¢ Te3H , IPH H3IOI3BaHE Ha
nporpamara ot komnanusaTa HPPI. Ocrananute 3as1BeHH IPHHOCH OLEHIBAM KaTo
TIPUIIOKHH.

5. Ilpenenka Ha MyOJAKALUMKUTE 10 JHCEPTAIMOHHASA TPYA: Opoii, XapaKTep
HA M3JAHUATA, B KOUTO ca oTnevyaTanu. OTpajkenne B HAyKaTa H3M0J3BaHe
M HUTHPAHE OT APYTH aBTOPH, B APYrH JaGopaToOpHH, CTPAHH H Ip.
Pecrniektupa MyOMMIMCTUYHATAa JEWHOCT Ha JOKTOpaHTa, NpPEACTaBeHa Ha
NpecTHXHA Haydnu QopymMu # B u3faHusa. OCHOBHHTE pE3ylNTaTH OT
AHECEpTalUaTa ca M3NoXKeHd B 5 (mer) mybnukamuu. Te ca uurupasu 7 (cenem)
BT B Scopus, H3KMo4YBaiiku camonurdpanusa. CmsaTam, ye Mar uHX. bopuc
JloOpr4KOB € YTBbPICH HaydeH pPabOTHHK Cpel Hay4YHara KOJeTHs y Hac U B
qyxOHHa. PesynraTure OT HErOBHTE M3CIEABAHHUA NOMBJIBAT 0OeMa OT 3HAHMA
,HeOOXOIMMH TP pellaBaHe Ha BBIIPOCH ,CBEP3aHH C ONTUMHU3UPaHe BPEMETO 3a
axtuBaiys Ha ESD 3aluMTHE yCTpOiicTBa M IPUYMHHUTE 32 OTKA3W B MHTETPATHU
CXEMH.

6. Muenusi, npenopbKu U 0e1eKKH.

HsaMaM celnecTBeHH 3a0enexku. [IpenopbkuTe MU ca I0-CKOPO peAaKIAOHHU:

e CTpykTypupaHe Ha paborara o oOmoNpueTus Mojen (IJaBd, U3BOAH U
T.H.);
e Orpanu4aBaHe W3MON3BAHETO HAa UYXIWIM B TeKcTa (CKalMpaHe,
GoHaMpaHe, OCIMIALMH, KJIaMIIa, ECeHCHUAIHO U JIp.);
e IluTHpaHe Ha M3MOJI3BaHUTE JIUTEPATYPHU U3TOYHHIIA B TEKCTA;
o TTosICHUTENHH TEKCTOBE Ha GBJIrapCcKy e3UK BbPXY H3MOJNI3BAHKUTE (QUrypH.
HanpaBeHuTe NpenopbKH He MOALCHABAT peE3yJNTaTHTe OT IIPOBEJCHHUTE

HU3CIICABaHNA.

7. 3axkil0o4eHHe C SICHA TOJOMKHTEJIHA WJIH OTPHUIATE/]HA OIEHKAa Ha
JANCEePTALHOHHHUS TPY/.

JlucepTAHOHHUAT TPyl HMa 3aBbplleH Xxapakrep. PeaJu3HpaHOTO
u3cjieiBaHEe € MPEACTABHTE]HO M H3NbJIHABA 3asiBeHATa UeJ H 3aJa4u.

:‘.}(_Q,h.._.;; - 7004 Pyce, ya.,CryaeHTcKa“8 a (:: ro S S
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PaspaGoTeHaTa AMcepTallUsi OTroBaps Ha H3HCKBAHMIATA Ha 3akoHa 3a
pa3BUTHE HA aKaJAeMUYHHS cbcTaB B PenyGauxa bharapus, [paBuanuKa
3a mpUJaraHero Ha 3aKoHa 32 Pa3’BHTHETO HA aKaJeMHYHHH CBCTaB B
Peny6anka Buarapus, 3akoHa 3a BHCIIETO 00pa3oBaHue H o0monpueTruTe
npoueIypHH MpaBHJA 33 NpUAOOMBaHe HA HAYYHH CTENEHH. KaTto oTuuTam
NOCTHTHATHTE Pe3yJTATH M KAa4eCTBOTO HA peajlM3MpaHHTe HAYy4YHH
n3caeABaHHsA, MpefIaraMm aa 0bJie mpuao0uTa odpa3oBaTeJHATA H HAYYHA
crene ,,JlokTop® ot mar. mmk. Bopuc lanannos lo6puukos B 00JacT HA
BHCIIETO o0pa3oBanue: TexXHHYECKH HAYKH, NPo¢ecHoHaTHO HanpaBjeHue
5.2 EneKTpoTexXHHKa, eJJeKTPOHHKA H aBTOMATHKA, HAYyYHAa CHENHATHOCT
»MHKpOeJeKTPOHHKA.

Jata: 31.08.2026 r. WIEH HA HAYYHO XKYPH: / 71 /
/mpod. n-p H. Muxaiinos, DHC/
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OPINION

on the dissertation for the acquisition of the
educational and scientific degree "Doctor"

Author of the dissertation: M.Sc.Eng. BORIS DANAILOV DOBRICHKOV
Department: Microelectronics, Faculty of Electronic Engineering and
Technologies
Topic of the dissertation: RESEARCH AND DESIGN OF ELECTROSTATIC
DISCHARGE PROTECTION FOR CMOS INTEGRATED CIRCUIT
BOARDS
Member of the scientific jury: Prof. Dr. Nikola Petrov Mihaylov, DHC,
according to Order No. OX-5.2-52/09.07.2026 of the Rector of the Technical
University - Sofia Prof. Dr. Georgi Venkov and Protocol No. 1/09.07.2026 of
the meeting of the Scientific Jury.

1. Relevance of the problem considered in the dissertation work in scientific
and applied science terms. Degree and levels of relevance of the problem and
specific tasks considered in the dissertation

All modern solutions in the most important sectors of the economy, including
energy, industry, transport, agriculture, are based on the widespread use of
microelectronic equipment. The main trend in it is a reduction in the weight and
dimensions of the elements used. However, the miniaturization of individual
electronic elements and integrated devices should not compromise their
reliability.

It is determined by a large number of factors influencing the processes of design,
production and operation of semiconductor products. In this sense, the relevance
of the research conducted on electrostatic discharge protection for CMOS
integrated circuits by Boris Dobrichkov, M.Sc. is beyond doubt. He focused on
and successfully solved two main tasks related to the theoretical foundations of
the electrostatic discharge field in microelectronic devices and the failures caused
by it, and the rapid response of protective structures.
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2. Degree of knowledge of the state of the problem and creative interpretation
of the literary material

The doctoral student performs an in-depth analysis of the ways of acquiring an
electrostatic charge from an object, the features of electrostatic discharge and
damage in submicron technologies, filamentation in p-n junctions and destruction
of thin layers.

I have no doubt that he knows the current state of science on the mentioned
phenomena, taking into account his professional experience in the design,
manufacture and testing of microelectronic devices and systems. I would
recommend that he cite literary sources from our and foreign scientists on these
issues.

3. Compliance of the chosen research methodology and the set goal and tasks
of the dissertation with the achieved contributions

M.Sc.Eng. Boris Dobrichkov does not explicitly develop a research methodology.
He prefers the consistent description of the standard models of electrostatic
discharge, the current standards and test methods in item 4 ESD models and item
5 Testing and characterization of ESD devices, which is also permissible and

acceptable. In order to fulfill the announced tasks, the doctoral student synthesized-

a software program in the R language, through which he implemented various
algorithms for determining the activation time of the considered protective
devices. He compared the results obtained with those obtained when using the
Ton extraction program of the leading company HPPI in the field of ESD testers
and pulse generators. I am impressed by the professional use of the software
products in the research process to solve the formulated tasks.

4. Scientific and/or applied scientific contributions of the dissertation work:
formulation and justification of a new scientific problem (area); formulation
and justification of a new theory (hypothesis); proving with new means
significant new aspects of existing scientific problems and theories; creation
of new classifications, research methods, new constructions, technologies,
preparations, treatment regimens, etc.; obtaining and proving new facts;
obtaining confirmatory facts; significant artistic achievements.

8 Studentska Str., 7004 Ruse, Bulgaria a ‘:; r o S S
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The doctoral student declares 8 (eight) contributions to the dissertation work. He
does not classify them according to generally accepted guidelines. As applied
scientific contributions, I accept a program for automated extraction of basic
parameters of ESD devices, three algorithms for detection and filtration of data in
VFTLP measurements, VFTLP research of ESD diodes and thyristors in three
different microelectronic technologies and the comparison of the results of the
operation of the developed program with those when using the program from the
company HPPI. I evaluate the remaining declared contributions as applied.

5. Assessment of publications on the dissertation work: number, nature of
the editions in which they are printed. Reflection in science, use and citation
by other authors, in other laboratories, countries, etc.

Respects the journalistic activity of the doctoral student, presented at prestigious
scientific forums and in editions. The main results of the dissertation are presented
in 5 (five) publications. They have been cited 7 (seven) times in Scopus, excluding
self-citations. I believe that M.Sc.Eng. Boris Dobrichkov is an established
researcher among the scientific community in our country and abroad. The results
of his research complement the volume of knowledge necessary for solving issues
related to optimizing the activation time of ESD protective devices and the causes
of failures in integrated circuits.

6. Opinions, recommendations and notes.
I have no significant remarks. My recommendations are rather editorial:
e Structuring the work according to the generally accepted model (chapters,
conclusions, etc.);
 Limiting the use of foreign words in the text (e.g. scaling, bonding,
oscillations, clamp, essential, etc.);
« Citing the literary sources used in the text;
 Explanatory texts in Bulgarian on the figures used.
The recommendations made do not underestimate the results of the research
conducted

7. Conclusion with a clear positive or negative assessment of the dissertation
work.

The dissertation work is complete in nature. The research carried out is
representative and fulfills the stated goal and objectives. The developed
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dissertation meets the requirements of the Act on the Development of the
Academic Staff in the Republic of Bulgaria, the Regulations for the
Implementation of the Act on the Development of the Academic Staff in the
Republic of Bulgaria, the Higher Education Act and the generally accepted
procedural rules for the acquisition of scientific degrees. Taking into account
the achieved results and the quality of the scientific research carried out, I
propose that the educational and scientific degree '"Doctor' be acquired by
M.Sc.Eng. Boris Danailov Dobrichkov in the field of higher education:
Technical Sciences, professional field 5.2 Electrical Engineering, Electronics
and Automation, scientific specialty '"Microelectronics''.

Date: 31.08.2026 MEMBER OF THE SCIENTIFIC JURY: / g¢ }
/Prof. Dr. N. Mihaylov, DHC/
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