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AHHOTALUU

ABSTRACTS

AHAIU3 MOJAENEN NPOBOSA NOA3ATBOPHOIO AUINEKTPUKA

B 1aHHOM CTaTbe paccmaTpyBaloTcs MoAenu npobost noa3arBoOPHOTO AN3NEKTPUKA.

PacCMOTpeHbl Takie MOAeNM, Kak TepMOXMMMYECKAs MOZENb, MOZENb MHXEKLMN

ZbIPOK 113 aHOZA, MOfeNb BLIXOAA BOLOPOAA U KOMMNIEMEHTAapHAS MOJeNb. A Takxe

ONMCaHbI YCNOBNA UX NPUMEHUMOCTY.

Kntouesble cnosa: npoboi AN3NeKTpuka, AMOKCUL KPEMHMS, TePMOXMMUYE-
CKas Mogenb, Mofenb BbIXOAA BOAOPOAA, KOMMNeMeHTapHas Mogenb
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3D IBYX3ATBOPHbI BECMIEPEXOJJHOW MON-TPAH3UCTOP

C Lie/1bI0 yNyuLLIeHNS napaMeTpoB NaHapHoro becnepexogHoro MOM-TpaH3ucTopa

npoBedeHO MOAENMPOBAHME TPEXMEPHOTO ABYX3aTBOPHOIO BapuaHTa npubopa

C NpVMeHeHrem nakeTa Sentaurus TCAD. MokasaHo, yto 3D becnepexogHorn MOIM-

TPaH3UCTOP NMpX TEXHONOrNYeCKMX HopMax 90 HM MMeeT MOAMOpOroBbI TOK —

3-10™ A/MKM 11 NOANOPOrOBbIiA HAKNOH — 82 MB/ieK, YTO NPEBOCXOAMT Napame-

TPbl TPAAMLMOHHBIX MOTT-TPaH3MCTOPOB NPY CONOCTABUMOM BENNYIMHE TOKA HAChI-

LieHns 320 MKA/MKM.

Knio4eBble cn1oBa: 6ecrepexoHon TPaH3MCTop, MOAeNMPOBaHHe, tcad
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e-mail: krupkina@dsd. miee.ru;

ANALYSIS OF GATE OXIDE BREAKDOWN MODELS

In this article models of gate oxide breakdown are considered. Such models as

hydrogen release model, termochemical model, anode hole injection model and

complementary model are considered. Conditions for the applicability are also
described.
Keywords: oxide breakdown, silicon dioxide, termochemical model, hydrogen
release model, complementary model
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3D DOUBLE-GATE JUNCTIONLESS MOSFET

Double-gate junctionless transistors were analyzed using Sentaurus TCAD simulation

package. It was shown that 3D double-gate junctionless MOSFET with 90 nm

design rules has very low leakage current - 3-10 A/um and subthreshold slope -

82 mV/dec with saturation current at about 320 uA/um. Such characterictics of

simulated junctionless transistor are better than conventional inversion-mode

transistor parameters.
Keywords: junctionless transistor, simulation, tcad
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OBb30P METOJ10B NOAABNEHUS KOPOTKOKAHAJIbHbIX

3OOEKTOB B I/TYBOKOCYBMUKPOHHOM MOIM-TPAH3UCTOPE

B aHHOM CTATbe pacCMaTpuBAIOTCS KOHCTPYKTUBHO-TEXHOMOT NYECKIe METOAbI NOZA-

B/IEHMS KOPOTKOKAHAMbHbLIX IQGEKTOB B FyHOKOCyOMUKPOHHOM MOT-TpaH3ucTope.

AHaNM3UPYIOTCS MPENMYLLECTBA W HEAOCTATKM PA3NIAYHLIX KOHCTPYKLMIA.
Kntouesble cnoBa: MOTT-TpaH31CTop, KOPOTKOKaHaNbHbLIE 3QQeKTLI, KpeMHIi
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TEXHOJIOTUA MEMPUCTOPOB

V1CCnen0BaHIS HaMpaB/eHbl Ha CO3AaHie NepereKTUBHLIX 31eMEHTOB SHeProHe3aBy-

CYIMOW BbICOKOCKOPOCTHOM PajMaLIOHHO-CTOIKO PE3UCTUBHON MamsTy CBEpXOONb-

LWOro 06beMa, 0CHOBAHHOM Ha HOBBIX (U3M4ECKIX NPUHLMAAX (YHKLMOHMPOBAHNS.

V3y4eHbl onTh4eckme NapameTpbl akTUBHON CPefbl MeMPUCTOPOB C MCMONb30Ba-

Hiem MeToda SPR. BEpoATHO, YTO MEXaH3MbI NEPEKIOYeHHst MEMPUCTOPOB OCHO-

BaHbI Ha TEOPUM (PUNAMEHTOB, ZONONHEHHON QU3MKON AMOPGHBIX LUMPOKO30HHLIX

MOAYNPOBOAHWKOB. STOT NOAXOA NMO3BOAMT YCOBEPLUEHCTBOBATL TEXHOMOMUIO (03

[2HNS 3NeMeHTHOM 6a3bl 1St HeHPOMOPOHLIX CUCTEM.
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MAATUHOBBIE CTAL-BAMIbI C MPUMOMHBIMU LWAPUKAMU

HA AIOMUHUEBOM METANIIU3ALLUN KPEMHUEBBIX

KPUCTAJIIOB B TEXHONOTUW FLIP-CHIP

PaccMOoTpeHbl TeXHONOrYeCkIe 0C0BeHHOCTI GOPMIMPOBAHNS MNATUHOBLIX CTaf-

6amnoB TepMO3BYKOBOW MUKPOCBAPKOW Ha KEMHHEBLIX KPUCTANINAX C ATIOMUHMe-

BO/ METaNM3aLMeN KOHTAKTHbIX MI0WaAO0K. [POaHANM3MPOBaHA CxeMa npoLecca

HaHeCeHust NPUMOMHBIX LUAPUKOB Ha MAATUHOBbIE CTaA-6amnbl Ans COOPKM MHTe-

rpanbHbix cxem (ganee - 1C) no TexHonoruw flip-chip.
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METOA ONTUMU3ALIMN UCTOYHUKA OCBELLEHUA

B MPOEKLIMOHHOW ®OTONUTOrPAGUN

C yMEHbLUIEHIEM MUHVMAbHLIX PA3MEPOB N1EMEHTOB MHTErPabHbIX CXeM PacTyT
BO3MOXHOCTM IMTOrPa4eckoro 060pyA0BaHKS, 1 ANS PEAnM3aLMi NepeaoBbix
TEXHONOTMYECKYX YPOBHEI CErOfiHS! MCTIONb3YIOTCS YCTAHOBKY MPOEKLIMOHHOM (GOTO-
JMTOrPAUM C BOMOXHOCTbIO NPOM3BOALHOTO KOHGUIYPUPOBAHMS UCTO4HMKA
0CBELLEHNS. M0sBNIEHNE JAHHOTO BYHKLMOHANA B YCTAHOBKAX MPUBENO K BOHMK-
HOBEHMIO 3371341 ONTUMM3ALMK TEOMETPUM UCTOYHMKA OCBELIEHWS, PELIAeMOil
B IAHHOI paboTe. B CTaTbe paccMoTpeHbl METOZbI MPEACTABAEHMS MCTOYHIKA OCBE-
WeHMS B 33a4aX ONTUMM3ALWK, NPUBEALH 0630p ANTOPUTMOB PelLeHHs, a TaKkxKe

Sergeev Alexandr Petrovich, Fed-eral State Institution «Scientific Research Institute for
System Analysis of the Russian Academy of Sciences», d. 36, korp. 1, pr-t Nakhimovsky,
Moscow, Russian Federation, 117218, e-mail: iontras@yandex.ru

PLATINUM STUD-BUMPS WITH SOLDER BALLS ON ALUMINUM
METALLIZATION OF SILICON DIE IN FLIP-CHIP TECHNOLOGY
Technological features of platinum stud-bumps formation by thermosonic welding on
silicon die with aluminum metallization of contact pads were considered. The scheme
of process to mount solder balls on platinum stud-bumps for the manufacturing of
semiconductor devices by the flip-chip technology was analyzed.

Keywords: aluminum metallization, platinum wire, thermosonic welding, stud-

bump, solder ball
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ILLUMINATION SOURCE OPTIMIZATION METHOD IN PROJECTION
PHOTO-LITHOGRAPHY
The smaller minimal integrated circuit feature size becomes the more capabilities
lithography equipment acquires. So for cut-ting edge technologies lithogra-phy
tools with free form illumina-tion sources are used. The func-tion has led to
optimization task origin for illumination geometry and the task is the subject of
the work. lllumination source math-ematical representation and opti-mization
algorithms reviews are given in the article. Besides ge-netic algorithm usage for
source geometry optimization is demon-strated.

Keywords: photolithography, resolution, illumination source optimization
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MPOAEMOHCTPUPOBAHA OMTUMM3ALMS OCBELUEHMS C MCMONb30BaHMEM TeHeTUYe-

CKOTO anropuTMa.
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MOJEBAS SMUCCUA INEKTPOHOB MHOTOOCTPUIHbIX

KPEMHMWEBbIX KATOAHbIX MATPUL|

VccnenoBaxo BAMSIHUE MNA3MOXMUMUYECKON MOANGUKALMIA MOBEPXHOCTM HA aBTO

3MUCCHOHHDBIE CBOMCTBA KPUCTANNOB KPEMHIS AbIPOYHOO TUNA MPOBOAMMOCTH.

MOK3aHO, YTO MpUMeHeHe (TOPYrNepOAHON NAA3MbI MPU CTPYKTYPUPOBAHNN

MOBEPXHOCTW KPUCTANNIOB KPEMHMS C UCMONL30BAHMEM YINIEPOAHOIO MACO4HOT0

MOKPLITA NO3BOASET NOMYYATL 3afaHHbIE TOKK aBTO3MUCCAM MU Pa3MYHbIX

HaNPSHKEHHOCTSIX BHELUHUX 3M1eKTPUYECKIX NONeN He3aBUCUMO 0T Ko3hduLMeH-

TOB YCUNEHMS MONSH IMUCCMOHHBIX BbICTYMOB. PacCMOTPeHbl GU3MKO-XMMI4ecKme

MEXaHM3MbI, OTBETCTBEHHbIE 33 MOANDUKALIMIO ABTOIMUCCMOHHDIX XapaKTepUCTHK

KpUCTaNNOB KPEMHMS.
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MOAMOUKALMS NOBEPXHOCTY
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FIELD EMISSION OF ELECTRONS OF MULTI-TIP CATHODE

MATRICES ON P-TYPE SILICON CRYSTALS

Theinfluence of the plasma-chemical modification of the surface on the autoemission

properties of the p-type silicon crystals of silicon is investigated. It is shown that the

use of fluorocarbon plasmas during the structuring of the surface of silicon crystals

using a carbon mask coating allows one to obtain given autoemission currents at

various intensities of external electric fields, regardless of the amplification factors

of the field of emission protrusions. The physicochemical mechanisms responsible

for the modification of field emission characteristics of silicon crystals are considered.
Keywords: field emission of electrons, morphology, silicon, modification of
a surface
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PE3Y/IbTATbI MOAE/IUPOBAHUSA KOHCTPYKLMN
MUKPOAKCE/IEPOMETPA HA OCHOBE UHTETPUPOBAHHOM
TEXHOJIOT MU MUKPOMEXAHWNKW U AKYCTOSNIEKTPOHUKIA
[pUBELEHbI Pe3y/LTaTbl MOAENMPOBAHIS KOHCTPYKLIM YyBCTBUTEILHOMO 31eMeHTa
MUKPOAKCENEePOMETPa B YaCTy Pa3MepoB MHEPLIMOHHOM MACChl U TMBKOro noaseca
C NAB-TOnoONOrMei. PacyeTHO-aHaNUTYeCKUM METOLOM 1 METOAOM MaTemaTuye-
CKoro mogenupoBaHus 8 cpee COMSOL Multiphysics onpeaeneHbl onTimManbHbie
pasmepbl 1 OpMa 3M1EMEHTOB KOHCTPYKLIAM 151 33AaHHOW HOMUHANILHOM Harpy3Kku
B 50. [0Ka3aHO, 4TO A0OMTLCS PABHOMEPHOTO 13r116a NOABECA MOXHO, MCMObL3YS
KOHCTPYKLMKO NEPEMEHHO LLIMPUHBI/ TONLMHDI.
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CMOCOb OLLEHKW IATEHTHOCTW NMEPEAAYX JAHHBIX
B CUCTEMAX PETUCTPALLUM BUONOTEHLWAIOB TONNIOBHOIO
MO3rA
B paboTe paccmMaTpyBAETCA CTPYKTYPHAs CXeMa Nepeaayi AaHHbIX Mexay YCTpoit-
CTBOM /11 PETUCTPaLM 61ONOrN4ECKIX CATHANOB W 3NEKTPOHHO-BLIYNCANTENLHON
MaLWMHON. ONMUCLIBAETCS CNOCOD OLIEHKN BPEMEHHOTO MHTEPBaNa Mex/y MOMeH-
TaMK BO3HMKHOBEHMS MOTEHLMANA Ha BXOZE PeriCTpUpYIOLLEN CUCTEMBI U MONY-
YeHWst OLMOPOBAHHLIX AAHHLIX NPUKNALHOW NPOTPaMMON. MpeaCTaBNeHbl pesyb-
TaTbl OLHK IATEHTHOCTY Nepefayit AaHHbIX C MCNofb30BaHWeM npoTokona Lab
Streaming Layer anst ycunuTenen buonoteHumanos NVX52 n NVXI36.
Knio4eBble cnoBa: yCuANTeNb, NATeHTHOCTb, 33, Isl, nux
CBepieHus 06 aBTopax:
3abodaes Cmatucaae Bukmoposuy, ObLIECMB0 ¢ 02paHU4eHHOL 0MBemCImeeHHOCMbi0
«MeduyuHckue KomnblomepHble cucmembi» Mocked, 3enerozpad 2., 4922-li np-0, 4c2,
e-mail: szabodaev@mail.ru;
Cenutues Cepeell Bacuabegu, dokmop GU3LKo-mamemamu4eckux Hayk, npodec-
cop, HauyuoHanbHbIl Uccredosamenbckul yHusepcumem «Mockosckuti MHcmumym
JnexmporHol TexHuKL», 124498, 2. Mockea, 2. 3eneHo2pad, naowads LLIoKuHa, dom 1,
e-mail: sersel@miee.ru.

Timoshenkov Valery Petrovich, doctor of Engineering Sciences, associate Professor,
National Research University of Electronic Technology (MIET), etc. 1, pl. Shoking,
Zelenograd, Moscow, 124498, Russia, e-mail: ieem@mieg.ru.

RESULTS OF SIMULATION OF THE MICROACCELEROMETER DESIGN
BASED ON INTEGRATED TECHNOLOGY OF MICROMECHANICS AND
ACOUSTOELECTRONICS
The results of simulation of design of microaccelerometer in terms of the dimensions
of the inertial mass and flexible balk with a SAW topology are presented. Calculation-
analytical method and mathematical modeling method in the COMSOL Multiphysics
environment determined the optimal sizes and shape of the structural elements
of the sensor for a specified nominal load of 5g. It is shown that it is possible to
achieve uniform bending of the balk using a variable width / thickness construction.
Keywords: MEMS, SAW, modeling, COMSOL Multiphysics, microaccelerometer
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METHOD OF EVALUATION OF DATA STREAM LATENCY IN BRAIN
BIOPOTENTIALS ACQUISITION SYSTEMS
This paper describes structural scheme of data transfer between device for acquisition
of biological signals and computer. Method for estimating of time interval between
the moment of occurrence of potential at the input of an acquisition system and
the moment of receiving of digitized data by applied software is described. Results
of evaluation of the data stream latency using Lab Streaming Layer protocol for the
amplifiers of biopotentials NVX52 and NVX136 are presented.
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Data of authors:
Zabodaev Stanislav Viktorovich, Medical Computer Systems Ltd., building 4-2, passage
4922, Zelenograd, Moscow, 124460 Russia, e-mail: szabodaev@mail.ru;
Selishchev Sergey Vasilievich, National Research University of Electronic
Technology (MIET), etc.1, pl. Shokina, Zelenograd, Moscow, 124498, Russia,
e-mail: sersel@miee.ru.

76 3SNEKTPOHHASA TEXHWKA. CEPUA 3. MUKPOSNEKTPOHUKA

2(170)



AHHOTALUU

ABSTRACTS

0 NMPUYNHAX COMHEHUI B PEAJIBHOCTU KBAHTOBOIO

KOMIMbIOTEPA

PaccMaTpuBaloTC MPUYIMHLI COMHEHIA B PeanbHOCTI KBAHTOBOTO KOMMbIOTEPA,

Takue kak NpOTUBOPEUMe MAEN KBAHTOBLIX BLIMUCNEHII C PEANM3MOM, COMHEHMS

B BO3MOXHOCTY MUCTUYECKOTO ZIeMCTBMS HA PACCTOSHIN 1 CYLLIECTBOBAHIM MHOXE-

CTBA NapaneNbHbIX BCENEHHDIX. VAes KBAHTOBLIX BbIYMCIEHMA NOSIBUNACD BCEA-

CTBIE HEMOHMMAHWS CMbICNA CIOPa MEXKY KpUTUKAMM (SAHLLTEIAH W Ap.) 1 3awuT-

Hikamu (bop 1 p.) KBAHTOBOI MeXxaHuKiA. osiBneHe KBAHTOBOA MH(OPMATHKM

CBUAETENLCTBYET, CKOPEe, O KPU3NCe GU3NKI, YeM O TeXHONOMNYEeCKOM MPOpbLIBE.
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THE REASONS FOR DOUBTS ABOUT THE REALITY OF QUANTUM

COMPUTER

The causes of doubts about the reality of quantum computer, such as the

contradiction of quantum mechanics with realism, doubts about the possibility

of 'spooky action at a distant” and the existence of many parallel universes, are
considered. The idea of quantum computing appeared as a result of misunderstanding
of the dispute between critics (Einstein et al.) and defenders (Bohr et al.) of quantum
mechanics. The appearance of quantum information science reveals the crisis of
physics rather than the technological breakthrough.
Keywords: quantum computer, EPR correlation, spooky action at a distance,
Bell's inequalities, contradiction with realism
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