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BBPXY JUCEPTALMOHEH TP/ 3a IpHoOKBaHe Ha 00pa3oBaTeHa U ;fa) QUi
cremeH ,,JIOKTOp* B 00/1acT Ha BUcCIIe 00pa3oBaHUE ,, TeXHUYECKH HAYKH
npod)eCHOHANHO Hanpasnenue 5.2 ,,ENeKTpoTeXHUKa, eNeKTPOHKMKA W aBTOMATHKA",
Hay4Ha crienuanHocT “Teopus Ha €JEKTPOHHUTE BEPUTHU U CICKTPOHHA
CXEMOTEXHHKA”

Aeémop na Oucepmayuonnus mpyo: Mar. uHx. Anexcanabp Iletkos Parnes,
kareapa ,.EnexkrtponHa TexHuka®, @axynrer EICKTpOHHA TEXHMKAa M TEXHOJOIHMH,
Texuuuecku yauBepcureT — Cous

Tema Ha oOucepmayuonnus mpyo: ,J3cieaBane M pasBUTHC HA METOAM H
moaxoqu 3a npoekTupane Ha CMOS MHTErpasHH CXEMH, PEATH3UPAHH 10 IBIOOKH
CYOMHUKPOHHM TEXHOJIOTHHU

Unen na nayunomo sxcypu : npod. a-p umx. Pauo Mapunos Hsanos.

1. AKTyaJIHOCT Ha pa3paGoTBaHHs B ANCEPTAIMOHHHMS TPYyX HpodjeM B
HAYYHO M HAYYHONPHJIOKHO oTHomeHHe. CTeneH M HMBA HA aKTYaJIHOCTTA HA
npoGjieMa ¥ KOHKpPeTHHTe 3aJa4M, paspaforensm B [JIUCEPTANMATA.
JIMCepTALIMOHHUAT TPYA € aKTyaleH U 00XBallla TEMUTE 334 aHATUTHYHO IPOCKTUPAHE
HAa WHTETPAJIHA CXEMH U CKCIIEPUMEHTAJIHO MW3BIMYaHC Ha TapamMeTpu Ha
TpaH3ucTopy. FiMa HaydHa W HayJHO-TIPUNOKHA CTOMHOCT. CTENEHTa Ha aKTyalnHOCT
€ 3HaYuTeNIHa, 0COOEHO B YaCcTTa C MPOEKTUPAHE HAa YCUIBATENIN C 1€ ITOKa3BaHE Ha
IPaKTUYECKOTO IMPUIOKEHUE Ha NIPEUIOKEHUTE TEOPETUYHH METO/IH.

2.CTeneH Ha MO3HABaHE CHCTOSTHMETO HA MpodiaeMa M TBOpPYECKa
MHTEPINpeTANMs HA JMTeparypHusi marepuai. [losHaBaHeTo Ha mpoOieMure,
3aCerHaTd B JMCEPTAMOHHUA TpPyJ, € MHOro ao0po, KaTto ca pasrienaHu 84
nauTepaTypHH MU3TouHHKA. ChIo (akTa, ue JOKTOPAHTHT € AW3aiiHEp Ha aHAIOTOBHU
cxeMd 1O Tpodecwss U UMa JOCTBII O CHBPEMEHHU CPEACTBA 3a INPOCKTHPAHE
JIOTIPUHACS 32 33 THJI00YCHOTO My IIO3HABaHE Ha Ta3W MaTepHsl.

3. CroTBeTCTBHE HAa M30paHaTa MeTOAMKA HAa M3cCjeJBaHe M NOCTaBeHATa
e M 324 HA JUCEPTANMOHHMS TPy ¢ MOCTUTHATHTE NMPHHOCH. MeToaukara
Ha U3CIIEABAHE € IMOAXOIAIIA 3a [MOCTUraHe Ha mocraBenute wenu. Ha ctp. 21 Te ca
neGUHUpaHK KaTo: IpOydYBaHe Ha MOAXOoAWTe 3a HpoektpaHe Ha MIC B mbiaboxu
CyOMHMKPOHHH IMPOLIECH, aHAIM3 Ha ChINeCTByBaumm Moaenu Ha MOS tpaH3ucTopH,
pa3paboTBaHe Ha CXEMH 3a IOCTOSHHOTOKOBa pabOTHAa TOYKA HAa TPaH3UCTOPH C
pasMepu OT HOpAabKa Ha HAHOMETPH, pa3pabOTBaHE Ha YCHIBATEIHH CXEMH U
ONEPAIOHHH YCHIIBATEIH, U NPE/LIaraHe Ha IPEernopbKY IPH IPOSKTHPaHeTo Ha 6asa
Ha MOJIyYEHUTE PE3yJITaTH.
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4. Hayunn ®W/MIM HAYYHONPHIONKHH M  NPHIOKHU npu
JAMCepTANHOHHUS TPyA. CuuTaM, Y€ MPUHOCUTE MMaT HayueH U HAy4HC
xapaktep. Te MoraT jga ObAaT 00OOIIEHH KaKTO CIEABA: HAYYHU ny
IpeJcTaBeHH ca TPH METOAa 3a aHAIMTHYHO Opa3MepABaHE Ha aHAIOTOBU
MHTETPAIHA CXEMH M TIPUIOXEHHETO UM C TPaH3UCTOpH, paboreuw B ciala,
yMEPEHa W CHUJIHA WHBEPCHUS; HAYYHO-NPULOJNCHU NPUHOCU! TIOKa3aH € MCTOA 3a
IPOEKTHPaHEe HA TEMIIEPAaTypHO-HE3aBHCHM H3TOYHMK Ha Hampexenne ¢ MOS
TPaH3UCTOPH B cllaba MHBEPCHUS; OKa3aH € METO/| 33 NPOEKTHPAHE Ha OIEPAHOHEH
yCHIBaTe HA MPOBOXMMOCT C TOKOBU Ornefaa mpu TexHomoruute 16, 110 u 180
nm.

5. IIpenenka Ha MyGaMKALMUTE MO AUCEPTANMOHHMA TPYA: Opoi, XapaKTep
HA W3JAHHATA, B KOUTO ca oTneyartanu. OTpaikeHne B HayKaTa — U3MOJI3BAHE H
LMTHpPaHe OT JPYTH aBTOPH, B APYrH J1aGopaTopuu, crpanu u np. [IyOmikyBaHu
ca 4 6pos craTuu B Gbarapcku KoHbepeHuuu u 1 cratua B HayyHus xypHan E+E.
Usnanusra ca nanekcupanu B SCOPUS u IEEE Explore, u ca BUAMMU 11O L5 CBAT.
3a xparkms nepuony or 2022 r. mo 2025 r. craTduTe ca HATpyIalx /mone/ 5
IUTHPAHKS ¥ MHOXXECTBO CBAJLIHUA OT HHTEPHET.

6. MHeHNs, TPeNOPbKU U 0€JIeKKH,

Hsmam KpuTHYHA 3a0€1EXKKH 110 JUCEPTALUATA.

7. 3akai0ueHne ¢ SCHA MOJOXKUTEJIHA WJIM OTPHUATEJHA OIleHKAa Ha
AucepTANHONHUs TPyA. CunTaM, Ye MOMyYCHHUTE OT Mar. HiK. Asekcannsp Ilerkos
PaneB pesyiTaTd ca OPUIMHAIHM M HAIlBJHO CHOTBETCTBAT HAa HM3KCKBAHHUATA 32
JUCEPTALMOHEH TPyA 3a mpuaoOuBaHe Ha oOpa3oBaTelHaTa W HaydHa CTeIeH
,JJokTop". PazpaboTkure B Aucepranyara Ca ONMCAHH KOMIICTCHTHO, U3BOAUTE W
3aKIIOYEHUATa Ca MHOrO J00pe MOCTPOEHH M apryMEeHTHpaHH. JIOKTOPaHTBT €
HagMUHAN  MuUHEManaute usuckBanmmsa Ha TY-Coduma.  Ilomydyenure B
JHUCEPTALMOHHHUS TPy HAYIHO-TIPHIIOKHU U IIPUIIOKHU IPUHOCH B JIajieHaTa Hay4Ha
o0J1acT, MU J1aBaT JOCTaThYHH OCHOBaHMA yO€[ECHO Jla NpernopbyaM Ha yBaXaeMOTO
)XYpH 1a TpuUchIu Ha mar. umk. Asekcanabp IletkoB Panes obpasosarenHara u
Hay4Ha cTeneH ,,JIokrop“ B o0nacrra Ha Buciie o0pa3oBaHue ,, TeXHUUECKU HAYKU",
npodecrHoHaNHO HampasieHue 5.2 ,, EIeKTpoTexHNKa, eNeKTPOHHKA W aBTOMAaTHKA",

Hay4YHa CIELHUAIHOCT “Teopus Ha €NEKTPOHHUTE BEPUIH M EIICKTPOHHA
CXEMOTEXHHUKA” .
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on a dissertation for the acquisition of the educational and scientific degree "Doé
in the field of higher education "Technical Sciences", professional field 5.2
"Electrical Engineering, Electronics, and Automation", scientific specialty
"Electronic Circuits and Electronic Circuit Engineering Theory".

Author of the dissertation: M.Sc. Eng. Alexandar Petkov Radev, Department of
Electronic Engineering, Faculty of Electronic Engineering and Technologies,
Technical University of Sofia.

Topic of the dissertation: "Research and development of methods and
approaches for designing CMOS integrated circuits implemented using deep
submicron technologies"

Member of the academic jury: Prof. Dr. Eng. Ratcho Marinov Ivanov,

1. Relevance of the problem addressed in the dissertation in scientific and
applied scientific terms. Degree and levels of relevance of the problem and the
specific tasks developed in the dissertation. The dissertation work is up-to-date and
covers the topics of analytical design of integrated circuits and experimental
extraction of transistor parameters. It has scientific and scientific-applied value. The
degree of relevance is significant, especially in the part with amplifier design in order
to show the practical application of the proposed theoretical methods.

2. Degree of familiarity with the state of the problem and creative
interpretation of the literature. The knowledge of the issues addressed in the
dissertation is very good, with 84 literature sources reviewed. Also, the fact that the
doctoral student is an analog circuit designer by profession and has access to modern
design tools contributes to his in-depth knowledge of this subject.

3. Compliance of the chosen research methodology with the stated aim and
objectives of the dissertation and the achieved contributions. The research
methodology is appropriate to achieve the set goals. On page 21 they are defined as:
study of approaches to IC design in deep submicron processes, analysis of existing
models of MOS transistors, developing circuits for the DC operating point of
transistors with dimensions in the order of nanometers, developing amplifier circuits
and operational amplifiers, and offering design recommendations based on the results
obtained.

4. Scientific and/or applied-scientific and practical contributions of the
dissertation. I believe that the contributions are of a scientific and scientifically
applied nature. They can be summarized as follows: scientific contributions — three
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methods for analytical sizing of analog integrated circuits and their application with
transistors operating in low, moderate and strong inversion; scientific and applied
contributions: a method for designing a temperature-independent voltage source with
MOS transistors in weak inversion is shown; a method for designing an operational
conductivity amplifier with current mirrors in 16, 110 and 180 nm technologies is
shown.

5. Evaluation of the publications related to the dissertation: number, nature
of the publications, where they were published. Impact on the scientific
community — use and citations by other authors, in other laboratories, countries,
etc. Four articles have been published in Bulgarian conferences and 1 article in the
scientific journal E+E. The publications are indexed in SCOPUS and IEEE Explore,
and are visible worldwide. For the short period from 2022 to 2025, the articles have
accumulated /at least/ 5 citations and numerous downloads from the Internet.

6. Opinions, recommendations, and remarks.

I have no critical remarks about the dissertation.

7. Conclusion with a clear positive or negative evaluation of the
dissertation. I believe that the results obtained by M.Eng. Alexander Petkov Radev
are original and fully comply with the requirements for a dissertation for the
acquisition of the educational and scientific degree "Doctor". The developments in
the dissertation are described competently, the conclusions and inferences are very
well constructed and argued.

The doctoral student has exceeded the minimum requirements of the Technical
University of Sofia. The scientific and applied contributions in the given scientific
field obtained in the dissertation work give me sufficient grounds to confidently
recommend to the esteemed jury to award to M.Eng. Alexander Petkov Radev the
educational and scientific degree "Doctor" in the field of higher education "Technical
Sciences", professional field 5.2 "Electrical Engineering, Electronics and
Automation", scientific specialty "Theory of Electronic Circuits and Electronic
Circuitry".

Date: July 9, 2025 JURY MEMBER: (/)Q )
Sofia L (Prof. Dr. Eng. Ratcho Marinov Ivanov)
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