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YBAXAEMDIE HATATEJIN!

ITepen Bamu o4epefHOU 194-1 BEIIIYCK HAy4YHO-TeXHH-
YeCKOro M3JaHus «3JIeKTPOHHAs TexHHKa. Cepus 3.
MUKPO3/IeKTPOHUKA?Y .

B maHHOM HOMepe BHHUMaHHe YHUTaTeslel KypHasa
IIPUBJIeKYT TeMaTHYeckre MaTepHabl, OIyOI1MKOBaH-
Hble 11of, pybpukamu: «Pa3paboTka M KOHCTPyHPOBa-
Huye», «IIpoLeccel M TeXHOIOrKA”», «TeXHOToOruYecKoe
U U3MepHTelbHOe obopynoBaHUe», «CBOMCTBA MaTe-
puanos», «HaféKHOCTD».

BrINyCK >KypHaJia IIPeCTaB/IeH CeMbIO OPUTHHAJIb"
HBIMH CTaThIMHU, [IOCBAILEHHBIMU pe3yIbTaTaM aKTy-
QJIPHBIX HayUHBIX HCCIeJOBAaHUH.

Homep oTKkpbIBaeTcs paszenom «Pa3paboTKa U KOH-
CTpyHpOBaHKe», B KOTOPOM OJHA M3 IyOIUKAIIUK I10-
CBSIIIeHA aclekTaM pa3paboTku LUPpoBbIX Ppa3oBpa-
maTtener Ka-mxamasoHa 4YacTOT A/ HCIIO0/b30BaHMS
B IIpHeMO-TIepealoIleM TPaKTe CUCTeM C Gpa3srpoBaH-
HBIMH aHTeHHBIMH PelIéTKaMH, Ha OCHOBe O6ubmuo-
Tekr GaAs pHEMT 250 HM. Bo BTOpO¥ CTaThe JAHHOIO
paszena mpUBeIeHO OIMCAHKe MeTOLA [IPOeKTHPOBa-
HUS U pacyéTa [udpPepeHIIMaaIbHOrO0 IepeKIrdaTess
1 B 4 c KOMIIeHcallMeH [Tapa3suTHOrO CUTHaIA.

B crenmyroiem 6/10Ke «ITporreccbl M TEXHOJIOTHUS»
paccMmoTpeHa Ipobnema obecriedeHHst INIAAKOCTH 60-
KOBBIX CTE@HOK CTPYKTYP IpU GOPMHUPOBAHUH TOII0J/I0-
FMYeCKHUX pasMepoB B OpraHMYeCKHX Pe3HCTHUBHBIX
MaCKHUPYIOLIMX IOKPBITHUAX U HUX IIepeHoce Ha QyHK-
LIMOHAJIbHBIE CJIOM KPHCTAJI/IOB MUKPO3JIEKTPOHHBIX
Y GOTOHHBIX HHTEIPAJIbHBIX MHKPOCXeM B HeIlpephIB-
HBIX U HUKINYECKHUX IIPolleccax BaKyyMHO TIJIa3MeH-
Horo TpasneHus (BIIT).

B crenytomem 6710Ke «TexXHOIOTHMYECKOe U H3-
MepUTenbHOe 0b60opynOBaHHE» IIPHUBEIEH KPATKUM
HCTOPUYECKUI 0030p Pa3sBUTHUS CUCTEM IIOyUeHHUSs
Y/IBTPAa4YKCTOM BOJBI /1 IIPOKM3BOJCTBA MUKPO3JIEKT-
POHHKH.

B mepBoil cTaTbe pasfena «CBOKCTBA MaTepHa-
JIOB» OIIMCaHBl paHee HelybIHMKOBaBIIHeCS pe3y/ibTa-
Thl UCCIeIOBAHUM B 06/1aCTH CO3MaHUS Pe3UCTHBHOMN
namsaty (ReRAM) Ha ocHOBe CTPYKTyp Ta/TaOx/Pt, mpo-
BedéHHBIX B MOTH B TecHOU Koomepauuu ¢ HUMM3
u ITAO «MHKpPOH».

Bo BTOpO¥ my6IHKALMK MeTOLOM BBIIIAPHUBAHMS
PacTBOPOB cGOPMUPOBAHBI I1OJIMMepPHbIe IIEHKH I~
arerara nenaonossl (JALD) ¢ BHeOPEHHBIMH B HHX
nonspHeEIMU Mosnekynamu [Pr(Ur),(NO,);], [Nd(H,0),
(U1),(NO,),], [Er(H,0)(Ur),(NO;),INO;, [Er(H,0)
(AA);(NO,)5] (Ur - kapbamup, AA - aLieTaMuU[).

B 3axinouuTenbHOM 610oKke «HaméskHOCTh” OcBella-
I0TCSI HacyIIHBbIe ITpob1eMBl obecriedeHU s HaIEKHOCTH
COBPeMeHHBIX HHTeIPAIbHBIX MHUKPOCXEM.

[TpurnanmaeM BceX 3aHHTEPeCOBAHHBIX YU TATeIeH
K COTPYILHHYECTBY!

CysaxkeHuem,
2nasHblil pedakmop xypHaaa,
akademuk PAH
I'.4. KpacHukos
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PA3PABOTKA MUKPOCXEMbI 6-PA3PSHOIO ®A30BPALLATENS
CUCTEMbI A®AP Ka-ANAMA30HA HA OCHOBE TEXHO/IOTUW GaAs
HEMT 250 Hm
CTaTbsl NOCBALLEHA acnekTam pa3paboTky Lmdposbix Gasospaluatenelt Ka-amanasoHa
4aCToT A5 UCNO/b30BAHMS B NPUEMO-TIEPEaAIOLLEM TPaKTe CUCTeM C GasupOBaHHbI-
MU aHTEHHbIMU PELLETKaMK, Ha 0cHoBe bubanoTekn GaAs pHEMT 250 Hu. B pamkax
[LaHHON paboTbl NPOAEMOHCTPUPOBAH MPOLLECC BLIOOPA M adanTaLmMn CXeMOTeXHUYe~
CKVIX PeLLeHI ANg peani3aLim cxeMbl 6-paspsaHoro pasospalLaTens C MAHUMaNbHbIM
BHOCMMbIM OCnabnexmem 1 Gasosoil OLINGKOV NPK UCMONb30BAHIM MUKPOMONOCKOBIX
WV 33PXKKM B Ka4ecTse (a30CBUratoLLyX INEMEHTOB.
Kniouesble cnosa: GaAs, CBY, wHTerpanbHas Mukpocxema, (asoBpaliarens,
Ka-nmanasoH.
CBepeHus 06 aBTOpax:
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PoavoroB [leHnc Braaumposuy, BeayLmii ukxeHep HAY MU3T, nn. LokuHa, 1,
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nHTErpanbHbix cxem, AO tHUMM3» 124460, Poccus, Mocksa, 3eneHorpag,
Y. Akagemua Basvesa, 6/1, e-mail: vmikhaylov@niime.ru

METO/, NPOEKTUPOBAHUS HTErPA/IbHOIO NEPEK/IIOYATE/IA 1B 4

B paboTe npuBeZeHO ONMCaHye MeToaa NPOeKTMPOBAHWS U pacyéTa anddepeHLmans-

HOro nepeknioyatens 1 8 4 ¢ koMneHcawumein napasuTHOro curHana. Paspabotka and-

depeHLManbHbIX NepekoyaTenei ¢ paciuMpeHHoi NoA0CoN poboTbl SBASIETCS BAKHOM

W TPYBOEMKON 3aaa4ei. B cTaTbe NpeacTaBneHbl pe3yabTaThl NPOEKTUPOBAHMS U MO~

[envpoBaHns anddepeHLMansHoro nepektoyarens 1 B 4 ¢ pacluMpeHHoR nonocon

paboTbl C MCNoNb30BaHMeM TexHonorui KMOT 180 H.

Knrouesble cn10Ba: nepesioyarenb, pa3saska, notepu, KMOTM, CBY.

Csepenus 06 aBTopax:
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250 nm GaAs HEMT Ka-BAND 6-BIT PHASE SHIFTER DESIGN

The paper is dedicated to the aspects of designing Ka-band digital phase shifters

for transceiver phased array antenna systems based on GaAs pHEMT 250 nm library.

The process of selecting and adapting schematic solutions for realizing a 6-bit phase

shifter circuit with minimum insertion loss and RMS phase error using microstrip delay

lines as phase shifting elements is demonstrated in this paper.
Keywords: switch, decoupling, loss, CMOS, microwave.
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DESIGN METHOD OF A 1-IN-4 INTEGRATED SWITCH

The paper describes a method for designing and calculating a 1-in-4 differential

switch with parasitic signal compensation. The development of differential switches

with extended band robots is an important and time-consuming task. The article
presents the results of designing and modeling a 1-in-4 differential switch with
an extended operating band using 180 nm CMOS technology.

Keywords: GaAs, MMIC, phase shifter, Ka-band, GHz.
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BO3MOXXHOCTWU U OTPAHUYEHUS ®OPMUPOBAHWSA TOMONOrNYECKUX
PA3MEPOB B ®YHKLIUOHA/IbHBIX C/IOSAX MUKPOS/IEKTPOHHbIX

N ®OTOHHbIX UMC B LLUKAUYECKMX UMMY/IbCHBIX MPOLLECCAX
BAKYYMHO-N/IA3MEHHOI O TPABJ/IEHUS

PaccMoTpeHa npobnema obecneyeHmnst ragkocTit 6OKoBLIX CTEHOK CTPYKTYP Npyu Gop-
MMPOBAHIW TOMONOTMYECKMX Pa3MEPOB B OPraHNYeCKIX PE3NCTUBHbIX MACKMPYOLLUX
MOKPLITUAX W WX NepeHOCe Ha GYHKLMOHANLHbLIE CI0U KPUCTA/IOB MUKPOINEKTPOHHBIX
N GOTOHHBIX MHTErpaNbHbLIX MUKPOCXEM B HEMPEpbIBHbIX U LMKANYECKMX MpOLeccax
BaKyyMHO-NNa3MeHHoro TpasneHus (BMT). MposeaeHa KnaccudUKauus mpoLeccos
BMT no mMexaHu3My BO3AEACTBIS Ha 0bpabaTbiBaemble CTPYKTYPbI, MPOAHANM3MPOBa-
Hbl BIZbI 11 MEXaHW3Mbl NPOLLeCCoB BITT KpeMHWS C HeNpepbIBHOM 1 LMKAUYeCKOM Mo-
[a4eil PeareHToB, BKIKOYAA Pa3nnyHble BapuaHTbl bow-npoviecca, npoLeccos STiGer
n OxiEtch, a Takoke aTOMHO-C10eBor0 Tpaenenus (ACT).

Kak nokasan aHanus v npoBeagHHble HaMK 3KCMEpUMEHTbI, HeMpepbiBHble Mpo-
Leccol BT He MoryT 0becneyntb GopMMpoBaHme CTPYKTYP CBETOBOZOB C aTOMapHON
FNafKOCTbIO FOPU3OHTANbHBIX 1 BOKOBbLIX NOBEPXHOCTEN. KpoMe TOro, HempepbiBHble
npouecckl BMT 1cnonbayioT oTHOCUTENbHO Bbicokie 100..300 3B 3Heprm uOHOB,
M0O3TOMY OHM He MOrYT 06eCneynTL TONLLMHY HapPYLIEHHbIX COEB NOZ BbITPABNEHHON
MOBEPXHOCTbIO Ha aTOMAPHOM YPOBHE. TOAIbKO KOMOMHALMS LIMKAMYECKMX MPOLIeccos
BIMT ¢ pean3aupein ACT Ha nocneaHed cTagum cnocobHa obecneyuTb GopMupoBatme
(BETOBOJOB C ATOMAPHOW TNAAKOCTbIO TOPU3OHTANbHBLIX M BOKOBLIX MOBEPXHOCTEN
Y HapyLLEHHbIM COEM C TOALLMHOW Ha aTOMApHOM YPOBHe.
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puaHTbl bow-npouecca, npoueccsl STiGer 1 OxiEtch, npoLeccs aToMHO-CI0eBOr0

TPaB/eHus.

CBepeHus 06 aBTOpax:
Abpocumos Buktop KOpbesuy, AQ «3e1eHOr pasCckuii HaHOTEXHONIOTHECKUI LIeHTPY,

124527, . Mocksa, 3enerorpas, ConHeqras annes, 4. 6,

e-mail: abrosimov@zntc.ru;

Kvpees Banepwyt FOpbeauny, JOKTOP TexHu4eckux HayKk, AO «3eneHor paackmii

HaHOTEXHONOrM4eCkui LieHTpy, 124527, r. Mocksa, 3eneHorpag,

ConHeyHas annes, 4. 6, e-mail: valerikireev@mail.ru;
laHKpaToB Oner BA4ecnaBoBny, KAHAUAAT TeXHUYeCkuX HayK, AO «3eN1eHorpaackmii

HaHOTEXHONOrn4eckm LeHTp, 124527, r. MockBa, 3eneHorpag,

ConHeyHas annes, 4. 6, e-mail: pankratov@zntc.ru;

[TeB4nx KoHCTaHTUH 38yapaosny, AO «3eNeHOr PaACK I HAHOTEXHONIOTNYECK I

LeHTp», e-mail: k.pevchikh@yandex.ru;

Po3aHoB PomaH KOpbeBuY, KaHAMAAT TEXHUYECKUX HayK, AO «3eneHorpaackui

HaHOTEXHONOrN4eCkui LeHTps, 124527, r. Mockga, r. 3eneHorpag,

ConHeyHas annes, 4. 6, e -mail: rozanov@zntc.ru

POSSIBILITIES AND LIMITATIONS OF THE FORMATION

OF TOPOLOGICAL DIMENSIONS IN THE FUNCTIONAL LAYERS

OF MICROELECTRONIC AND PHOTONIC IC IN CYCLIC PULSE PROCESSES

OF VACUUM PLASMA ETCHING

The problem of ensuring the smoothness of the side walls of structures during the
formation of topological dimensions in organic resistive masking coatings and
their transfer to the functional layers of crystals of microelectronic and photonic
integrated circuits in continuous and cyclic vacuum plasma etching (VPE) processes
is considered. The classification of VPE processes according to the mechanism of
action on the processed structures is carried out, the types and mechanisms of silicon
VPE processes with continuous and cyclic supply of reagents are analyzed, including
various variants of the Bosch process, STiGer and OxiEtch processes, as well as atomic
layer etching (ALE).

As the analysis and experiments conducted by us have shown, continuous VPE
processes cannot ensure the formation of fiber structures with atomic smoothness of
horizontal and lateral surfaces. In addition, continuous VVPE processes use relatively high
(100-300) eV ion energies, so they cannot provide the thickness of the disturbed layers
under the etched surface at the atomiclevel... Only a combination of cyclic VPE processes
with the implementation of ALE at the last stage is able to ensure the formation of
optical fibers with atomic smoothness of horizontal and lateral surfaces and a disturbed
layer with thickness at the atomic level.

Keywords: technological capabilities and limitations, continuous and cyclic

processes of vacuum plasma etching, formation of photonic IC light guides,

mechanisms and technological characteristics of cyclic processes of anisotropic
etching of silicon, various variants of the Bosch process, STiCer and OxiEtch
processes, atomic layer etching processes.
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CUCTEMbI MOTYYEHMS YIbTPAYUCTON BOAbI

B CTaTbe AaH KpaTKi MCTOPUYECKMIA 0630 Pa3BUTIS CUCTEM NOYHEHMS YAbTPAYMCTON

BOAbI ANS MPOVM3BOACTBA MUKPOINEKTPOHMKM. KNioyeBas TEXHONOMMS B MOATOTOBKe

BOAbI OTBEAEHA TEXHOMOrMM 06PAaTHOr0 0CMOCA, PACCMOTPeHbI TEXHOAOTMN N0 yaane-

HUI0 60pa, KOHTPOAIO YaCTHL, 1 UHULLIHOM AeUOHM3ALMN.

KntoueBble cnoBa: ybTpauncTas BOAA, TEXHONOMA 06paTHOM0 0CMOC, yAaneHme
6opa.
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PE3NCTUBHAS SHEPT OHE3ABUCMMAS NAMSTb (RERAM) HA OCHOBE

OYHKLMOHA/bHBIX C/IOEB TaO,: CTATYC OTEYECTBEHHbIX PA3PABOTOK

[Jns YA0BNETBOPEHHS B3PLIBHOTO CMIPOCA B YCTPONCTBAX SHEPrOHE3aBUCUMON NAMSATY C

HU3KMM 3HepronoTpebneHnem, 60MbLIOV CKOPOCTbIO W PECYpCOM Mepe3anucy, B Mupe

BeAYTCH MacwTabHble WCCAERoBaHNA U Pa3paboTKi MHOTOYMCIEHHBIX KOHLENLMA,

aNbTepHATMBHbIX SOMUHMPYIOLLEN B HACTOSLLEe BpemMs TeXHONOruy «dn3iun. Mpu 3Tom,

namsTh Ha 0CHOBE IQQekTa 06PaTUMOro Pe3NCTMBHOTO MepekMiodeHns PasnnyHoN

OUM3MYECKOI MPUPOALI, UMEIOT XOPOLLIE MepCneKTBLI 3aHSThb HULLY YCTPONCTB 60Mb

LLOA NAOTHOCTM C NOTEHLMANLHO KOHKYPEHTOCTOCOBHbIMM (YHKLMOHANbHBIMM Xapak-

TepucTukamu. Cpeayu MaTepuanos akTUBHbIX COEB, B KOTOPbIX peanusyetcs 3doext

06paTMMOro PesuCTBHOTO NepekioyeHus, NONYAAPHLIMU ABASIOTCA HAHOPa3MepHble

CN0M OKCMAO0B NEPEXOAHbIX META/OB, U CPEAN HYUX OKCUA TaHTana ¢ PasnnyHoN CTexu-

OMETpHeN No COBOKYMHOCTM XapaKTePUCTHK, a TaKkxKe C Y4ETOM ero MHTerpaLmm ¢ Co-

BpemeHHbIMY KMOMT-TexHONOrsiMm, ABNSETCA OAHUM U3 Hanbonee nepcnekTUBHbIX

KaHanaaTos.

B HacTosLLe paboTe OMMCaHbI paHee HenybanKOBaBLIMECS pe3ynbTaTbl UCCIRL0BAHWNA

Ha NPOTSXEHUM NOCNEAHEr0 AeCATANETUS B 06NACTI CO3AAHMPE3NCTMBHON NamsTH

(ReRAM) Ha ocHoBe cTpykTyp Ta/TaO,/Pt, npoBoagLwxcst B MOTU B TecHo koorepa-

umn ¢ HAAM3 v MAO «MukpoH?. MokasaHo, 4To npyu ONTUMU3aLIAM napameTpos Gop-

MUPYeMbIX KOHAEHCATOPHbIX CTPYKTYP B 3NeMeHTax XpaHeHWs, Takke UHTerpaumm

3aBoAckumm KMOTT-TpaH3ucTopamu, BO3MOXHO co3aanue Matput, 1024 x 1024 syeex

3HEproHe3aBncUMoit namsTin 1 Tpaauctop-1pesncrop (1T-1R) MUKPOHHOTO pasmepa

B BEPXHIX CNIOSX METAAIM3ALMM NOTUYECKX MUKPOCKeM (BEOL-MPOLECC) ¢ BpemeHeM

nepesanucy ~50 He, pecypcom nepesanucyt 1010 (npy HeecTpyKTMBHOMY CYMTbIBa-

HM), BPEMEHEM XpaHeHus MHGopmaunn 6onee 10 neT npy T=85°C 1 CPaBHUTENBHO

Hu3kum (~10 nfLX) 3HepronoTpebeHMeM Ha akT nepesanucu.
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ULTRAPURE WATER TREATMENT SYSTEMS
The article gives a brief historical review of the development of ultrapure water systems
for semiconductor production. Reverse osmosis technology is the key technology in
water treatment, boron removal, particle control, and final deionization of water.
Keywords: ultrapure water, reverse osmosis technology, boron removal.
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RESISTIVE NON-VOLATILE MEMORY (RERAM) BASED ON TaO, FUNCTIONAL
LAYERS: STATUS OF DOMESTIC DEVELOPMENTS

To meet the explosive demand for non-volatile memory devices with low power
consumption, high speed rewriting and endurance, extensive research and development is
underway around the world on numerous alternative concepts to the currently dominant
flash technology. Memories based on the effect of reversible resistive switching of various
physical natures have good prospects for occupying the niche of high-density devices with
potentially competitive functional characteristics. Among the materials of active layers in
which the effect of reversible resistive switching is realized, nano-sized layers of transition
metal oxides are popular, and among them, tantalum oxide with different stoichiometry
is one of the most promising candidates in terms of a set of characteristics, as well as
taking into account its integration with modern CMOS technologies. This paper describes
previously unpublished results of research over the past decade in the field of creating )
prototype resistive memory (ReRAM devices based on Ta/TaO,/Pt structures, carried out
at MIPTin close cooperation with NIIME and P)SC Mikron.

It has been shown that by optimizing the parameters of the micron-size TaO, based
capacitor structures in storage elements, 1024 x 1024 matrices of 1 transistor-1
resistor (1T-1R) non-volatile memory cells can be produced by integrating storage
elements with factory CMOS transistors in the upper metallization layers (BEOL
process) of logic chips, exhibiting the rewriting time ~50 ns, endurance 1010 (with

‘non-destructive” readout), retention time of more than 10 years at T=85°C and

relatively low (~10 p)) energy consumption per rewriting act. he article gives a brief
historical review of the development of ultrapure water systems for semiconductor
production. Reverse osmosis technology is the key technology in water treatment,
boron removal, particle control, and final deionization of water.
Keywords: non-volatile memory, reversible resistive switching, transition
metal oxides, tantalum oxide, CMOS technology, storage element, memory cell,
1 transistor-1 resistor.
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AVNEKTPUYECKME CBOMCTBA MONMUMEPHbIX MAEHOK AWALIETATA
LLENNIKON03bI C BHEAPEHHBIMW B HUX NONSPHbIMW MOJEKYIAMU
KOMIMEKCOB HUTPATOB P33 C KAPBAMUOM U ALEETAMWUAOM
MeToZ0oM BbINApMBAHMS PaCcTBOPOB COOPMUPOBAHLI NONMMEPHbIE MAEHKYM AnaLerata
uennionossl (BALL) C BHEZPEHHbIMYU B HUX noagpHbIMU Monekyaamu [Pr(Ur),(NO,);],
[Nd(H,0), (Ur),(NO)], [Er(H,0)(Ur),(NO,),INO;, [Er(H,0)(AA),(NO,);] (Ur - kapbamug,
AA - aUeTamug). Pe3ynbTaTbl M3y4eHUS TeMNEpATYpPHbLIX 3aBUCUMOCTEN ANINEKTPUYe-
CKMX NPOHMLIAEMOCTM W NOTepb, a TAKke TOKOB TEPMOCTUMYNMPOBAHHON Zenonspu3a-
LMV NNEHOK YKA3bIBAKOT HA GOPMUPOBAHME B MOAUOULMPOBAHHLIX MNEHKAX AONTOXM-
BYLLLEr0 371eKTPETHOMO COCTOSRHMS.
KntoueBble cnosa: AuaLerat Lenionossl, NOAUMEpHbIA 3NeKTPeT, NOAAPHbIA
KOMMAEKC, TepMOrPaBUMETPUYECKMI aHANN3, AN3NEKTPUYECKOE CBOWCTBO.
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OBECMNEYEHUE HAAEXXHOCTU COBPEMEHHbIX UHTEMPAJIbHBIX MUKPOCXEM

YACTD 2. HACYLLHBIE POB/IEMbI

LInbpoBoit Mup HeBO3MOXeEH 6e3 NonynpoBOAHMKOBLIX NMPUBOPOB, @ MPOM3BOACTBO

WNHTErPa/bHbIX CXeM — 6a30Bast TPAC/b W MCXOAHIA MYHKT GOPMUPOBAHNA NPON3BOA-

CTBEHHbIX Lienei MOCTaBOK INEKTPOHMKM PA3NMYHbIX TUMOB 1 Ha3HaueHns. CKoNbKo

Bbl Mbl He FOBOPUAN O “BLICOKMX? TEXHONOMMAX U JAXe HAHOTEXHONOTISX, HO BCE CO-

BPeMeHHbIe ZOCTVKEHWS 0643aHbl Cernyac v byayT 0693aHbl 1 3aBTPa, 1 NOCAe 33BTPa

MUKPO3NEKTPOHMKE 11 ee TeXHONOrNAM. MUKPOINEKTPOHMKA, a TOYHEe 3neMeHTHas

6a3a, c03aaBaemas elo, 4aeT BOIMOXHOCTb MPOCYMTATb, CMOLEAMPOBATS YCTPONCTBO,

MaLWWHY, CUTyaLuio, pa3BuTve bonesHen 1, faxe, cobbITMA. B CBOIO 04epefdb, Noy-

MPOBOAHMKOBAS NPOMBILLNEHHOCTb, M3rOTaBMBAIOLLAS U3LENNS MUKPOINEKTPOHUKM,

B CBOEM Pa3BUTIM OMMPAETCS Ha MOCTaBLUMKOB 06OPYAOBAHMS U MaTepuanos. Mpob-

NIeMbl MUKPO3NEKTPOHNKM MMEIOT OTHOLIEHWS KO BCeMy, C Yem Poccust MmeeT feno.

[ns 60NbLUMHCTBA NIOAEN NOAYNPOBOAHIMKOBbIE NPUBOPLI — CBOETO POAA HEBUANMKM,

B KpailHeM Cnyyae, “GUHTUGMIOWKIAY, CKPbITbIE BHYTPY MHTENNEKTYaNbHBIX AMHAMMUKOB,

CMapThOHOB, 060PYA0BAHNA LIGHTPOB 06paBOTKI U XpaHeHus AaHHbIX (LIO). Komna-

HIW, 3aHMMAKOLLMECS MHOOPMATUKOA, UMGPOBI3aLMER NPUCBOMAM CMBICT TEPMUHA

(TeXHONOTMMY 1 HOMbLLYIO YACTb 3aCAYr B Pa3BUTUM LdPOBOro MMpa. HO BCe MeHseT-

(5= W B LIeHTP BHUMAHWS CHOBA CTAHOBATCS MONYNPOBOAHMKOBbIE MPUOOPI.
KntoueBble cnoBa: WHTErpabHble MUKPOCXeMbl, MPOMbILLAEHHAS TEXHONOMUS,
Ka4ecTBO, HAZLEXHOCTb, AeDEKTHOCTD, BbIXOA FOAHBIX, OTKa3bl.
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DIELECTRIC PROPERTIES OF CELLULOSE DIACETATE POLYMER FILMS

WITH POLAR MOLECULES EMBEDDED IN THEM COMPLEXES OF REE NITRATES

WITH CARBAMIDE AND ACETAMIDE

Polymer films of diacetate cellulose (DAC) with polar molecules embedded in them

[Pr(Ur),(NOs);], [Nd(H,0), (Ur),(NOs);], [Er(H,0)(Ur),(NO,),INO;, [Er(H,0)(AA),(NO,);]

(Ur - carbomide, AA - acetamide) were formed by evaporation of solutions. The results

of studying the temperature dependences of dielectric permittivity and losses, as well as

the currents of thermally stimulated depolarization of films indicate the formation of a

long-lived electret state in modified films.

Keywords: cellulose diacetate, polymer electret, polar complex, thermogravimetric
analysis, dielectric property.
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MODERN INTEGRATED CIRCUITS RELIABILITY ASSURANCE
PART 2. CURRENT ISSUES
No digital world is possible without semiconductor devices. Integrated circuits
manufacturing is a basic industry and it is a starting point for formation of production
supply chains for various types of electronics and its applications. No matter how much
one talks about high tech and nanotechnologies all the current achievements are due to
microelectronics that will remain their basis tomorrow and onwards. Microelectronics
in general or rather its component base makes it possible to calculate a model for
device, for mechanism, for system condition, for disease evolution and even for events.
In its turn the semiconductor industry which fabricates microelectronic devices relies
on equipment and materials suppliers. The challenges that microelectronics meets
nowadays are touching everything whatever Russia deals with. For most of the people,
semiconductor devices are imperceptible like a kind of trinkets hidden inside smart
speakers, smartphones or data center equipment. Companies involved in IT and digital
applications have monopolized the mean of “technology” term and much of the credit
for the development of the digital world. However reality appreciation changes and
semiconductor devices are returning back to the focus of attention.
Keywords: integrated microcircuits, industrial process, quality, reliability,
defectiveness, yield, failures.
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