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KHW NONEBOW AATYUK XOJJ/IA C MOBBILLEHHOM

MATHUTOYYBCTBUTE/IbHOCTbIO

Monesble AaT4MKM Xonna Ha ocHose KHW-cTpykTypul (KHW MAX) obnagaioT pacwmpen-

HbIMW ¢yHKLLVIOHaﬂbeIMVI BO3MOXHOCTSAMK, HO HEBbICOKOM MarHuTO4yBCTBUTE/IbHO-

CTbH0. 03TOMY OCHOBHOIA 33/1a4el CTaTb SBAKETCS PAacCCMOTPEHIe BO3MOXHOCTY MOBbI-

LEHNS MarHUTOYYBCTBUTENLHOCTY TakMX AATYMKOB. B paboTe npeacTaBneHbl pesynb-

TaTbl UCCNEA0BAHUS MArHUTOHYBCTBUTEbHLIX XapakTepucTuk KHIA TAX, nonyyeHHble

C MCNONb30BAHMEM TPEXMEPHOr0 NPUBOPHOTEXHONOTMYECKOro MoAennpoBaxis TCAD.

PacyeTHble Xonn3aTBOpHble XapakTepuctuki KHW TX noaTBepxaaioT paHee npej-

JIOXKEHHYIO ¢VI3I/N€CKyI0 MoAenb AaTynKa, B COOTBETCTBUMU C KOTOpOVI npu onpenene-

HbIX YCN0BUSX QyHKUMOHMpoBaHMs KHI M/LX, BO3HMKAeT 061aCTb NOBbILIEHHON Mar-

HWUTOYYBCTBUTEILHOCTI — OMNMM.

MccnepoBaHo BAMSHWE KOHLEHTPALMM NPUMECH B Tene AAT4MKa HA MarHUTOuYB-
CTBUTENLHOCTL B OTMY 1 nokasawo, 4to 3101 napametp KHU MAX npu KOHLEHTpaLmuu
npumecy B paboyem cnoe 1016 v BO3pacTaeT B TPU pasa. PacLunperHbIi AuHaMuye-
Ckuit auanasoH OMMY (6onee 5 B), onpeaensembli Npu 3T0/ KOHLEHTPALIMM NPUMECH,
Nno3BO/ISET paclnpuTh 0bnacTb MPaKTU4eCcKoro NpuMeHeHus AaTynka, NoBbICUB €ro
MOMEXO0YCTONYMBOCTD. MpeACcTaBNeHbl TAK)Ke pacnpeaeneHust KOHLUEHTpaLK 31eKTpo-
HOB M NNOTHOCTY TOKA B Te/e AAT4XKA NPU PA3NMYHLIX PEXIMMAX ero GYHKLMOHMPOBA-
Hus. MonyyeHHble pacyeTHble xapakTepucTinku KHU MAX coBnagatot ¢ paHee ony6u-
KOBAHHbLIMI NapamMeTpammn 3KCNepUMEHTAIbHbIX I'IpM60p0B.

Kniouesbie cnosa: KHY nonesoit garunk Xonna (KHM MAX), MarHuTouyscTeun-

TeNbHOCTb, PEXIM HENOAHOr0 06eHeHMS 1 060raLLeHMS, KOHLLEHTPALMS Npu-

Mecu, MaTemaTiyeckoe MOAENMPOBaHIe, AMHAMUYECKUIA A1ana3oH
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U mukpocucmen, ®edepanbHoe 20cydapcmeenHoe a8moHoMHoe 06pasosamenb-

Hoe yMpexdeHue ebiciuez0 06pa30eanus "HauuoHabHbil uccaedosamenbckuli yHU-

sepcumem "MockoscKuli UHCmumym 3AekmpoHHol mexHuKu'", 124498, 2. Mockea,

2. 3enerozpad, nnowads LLiokura, dom 1; e-mail: petrunina.s@mail.ru

SOI FIELD-EFFECT HALL SENSOR WITH INCREASED
MAGNETOSENSITIVITY

The SOI field-effect Hall sensor (SOI FEHS) has enhanced functionality and low
magnetics sensitivity. Therefore the main task of the paper is to consider the possibility
of increasing the magnetics sensitivity of such sensors. The paper presents the results
of the study of magnetically sensitive electric characteristic of the SOI FEHS obtained
using the treedimensional TCAD devicetechnological modeling. The calculated Hall-gate
characteristics of the SOI FEHS confirm the analytical model previously proposed in our
work. Accordance to the proposed analytical model there is an area of high magnetic
sensitivity (AHMS) in certain conditions of the device functioning.

It has been studied the influence of the doping concentration in the body on the
magnetics sensitivity. It has been shown that the magnetic sensitivity of the SOI FEHS
increases 3 times at a concentration of 1016 cm? The extended dynamic range of AHMS
(more than 5 V), determined at this impurity concentration, allows us to increase the
area of the practical application of the sensor, increasing noise immunity. The electron
density distribution and the current density distribution in the sensor body are also
presented under various modes of its functioning. The obtained SOI FEHS characteristics
arein good agreement with the parameters of the experimental device published earlier.

Keywords: SOI fieldeffect Hall sensor (SOI FEHS), magnetics sensitivity, the

partial depletion mode and the saturation, the doping concentration, the

mathematical modelling, the dynamic range
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PA3PABOTKA METO/I0B MPOEKTUPOBAHWUS KOMMAKTHOW
TOMOJIOT K PEFYNSAPHBIX CTPYKTYP FINFET-TPAH3UCTOPOB
HA OCHOBE TEXHOJIOTUW PEXYLLUX C/IOEB
[JlaHHas cTaTbsi NOCBALLEHA NOCTPOEHMIO perynspHbIX FINFET-CTPYKTYP HA OCHOBE TeXHO-
IOV PEXYLLMX CIOEB M NPOrPaMMHON pean3aLiv anroputma Bbibopa Haubonee Kom-
MaKTHBIX U3 HUX. B pe3ynbTaTe 6bi10 BbiBEAEHO GOPMYNbHOE COOTHOLIEHHE 1St Onpeje-
NIeHVst KONMYECTBA BApUAHTOB NOCTPOEHIS perynspHoil Tononorum FinFET-CTpYKTyp Ha
0CHOBE TEXHO/MOT M PEXYLLMX CNI0EB,  TKXKe pa3paboTaH anropuTM nocTpoenms SP-NM-
rpacos s BbI6OPa Hanbonee KOMNAKTHbLIX BapUaHTOB TONOAOTMN perynspHbIx FinFET-
CTPYKTYP. ﬂpennO)KeHHbIVI noaxop nossonsger BbI6VIpaTb Hanbonee KOMNAKTHble Bapu-
aHTbI TOCTPOEHIS TOMONOT MM LMGPOBLIX CXeM, NOCTPOEHHbIX Ha FINFET-TpanH3mucTopax.
KnioyeBble cnoBa: KOMMNEMEHTapHas CTPYKTYpa MeTan-0KCUA-NoNYApOBO-
AHuK (KMO), ceepx6onblume MHTerpasibHble cxembl (CBIC), TpaHaucTop ¢ Bep-
TUKaNbHbIM 3aTBOPOM (FINFET), NOruYeckuii CUHTE3, TONONOTUYECKHiA CUHTES,
NOC/e0BaTENbHO-NIAPA/IEbHbIA OPUEHTUPOBAHHIN rpad 6e3 Lknos (SP-DAG)
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SNEKTPOXUMHUYECKME NPOLIECCHI B TEXHO/IOTUN
®OPMUPOBAHUA MATPUYHOU CTPYKTYPbI BbIBOJIOB
MWKPOCBOPOK

B cTaTbe paccMOTpeHbl TeXHONO0rv GOPMUPOBAHIS MATPUYHON CTPYKTYPbI BbIBOAOB

AN MOHTaXa KpUCTANI0B UHTErPabHbLIX CXEM. ﬂpOBEﬂEHbI nccnefoBaHug CoBMeCT

HOrO W MOCNOHOTO INEKTPOXUMUYECKOTO OCKAEHUS KOHTAKTHBIX CTPYKTYP 0/10BO—

Cepebpo NS BbICOKONNOTHOTO MOHTaXa KPUCTANOB UHTErpanbHbIX CXEM C LWArom

BbIBOAOB 150 MKM.
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METHODS OF COMPACT LAYOUT DESIGN OF REGULAR FINFET
STRUCTURES BASED ON THE TECHNOLOGY OF CUTTING
LAYERS
This article is devoted to the design of regular FinFET structures based on the technology
of cutting layers, and software implementation of the algorithm for selecting the most
compact of them. Asa result, to determine the number of regular FinFET layout variants
based on the technology of cutting layers we derive a formula relation and develop an
algorithm of SP-NM graphs construction for selecting the most compact variants of the
reqular FinFET structures layout. The proposed approach provides the most compact
variants of digital circuit layout based on FinFET transistors.
Keywords: complementary metal-oxide-semiconductor (CMOS), very large-scale
integrated circuit (VLSI), Fin Field Effect Transistor (FinFET), logical synthesis,
physical synthesis, serial-parallel directed acyclic graph (SP-DAG)
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we20 06pa3osarus "HauuoHanbHlii uccaedosamenbckull yHusepcumem “Mockoeckui
UHCMumym 3nekmpoxHol mexHuKu', 124498, Mockaa, 3eaeozpad, na. LLokuka, 9.1,
e-mail: yakovlev@miee.ru

[emyxoe Meat Hukonaesuy, cmapwuti npenodasamenb, ®edepanbHoe 20cydapcmeeHHoe
a6MoHoMHOe 06pa3osamenbHoe yupexdeHUe bicuie2o 06pazosanus "HauuoHanbHbIl
uccnedosamensckuii yHugepcumem "MocKo8cKuil UHCMUmym 3AeKmpOHHOU MeXHUKU',
124498, Mockea, 3eneHozpad, na. LLlokuwa, 0.1, e-mail: OFH.MIET@yandex.ru

METO/, ATOMHO-CUN0BON MUKPOCKONUK ﬂ,ﬂﬂ
HEPA3PYLIAIOLLErO AHANTU3A ]'EMI'IEPATVPHOVI ANHAMUKK
INEKTPOMEXAHUYECKMX CBOUCTB HAHOCTPYKTYP
B pabote onucaH npuHuMn paboTbl HOBOTO METOAA aTOMHO-CMN0BOW MUKPOCKOMMMN
AN4 OAHOBPEMEHHOr0 KapTpoBaHUA penbeq)a NOBEPXHOCTU, HaNpaBNEHUA nNonApu3a-
LMW U KONUYECTBEHHbIX MeXaHNYeCKnX CBOWCTB C HaHOMETPOBbIM NPOCTPAHCTBEHHLIM
paspeLueHrem B YCIOBUAX U3MEHEHMS TeMnepaTypbl 06pa3ua. MeToa MHTerpupoBaH
B HOBBII CEPUIHO BbIMYCKAEMblit aTOMHO-CU0BOM MUKpockon Ans 200 MM 06pa3Lios
11 anpobu1poBaH Ha NpUMepe U3MEepeHNUs MONEKYNSPHOTO KPUCTNNa B MOMEHT $aso-
BOTO NepexoAa BTOPOro poja.
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MOZE/Ib AJANTUBHOIO HEWPOHA U EFO ATNMAPATHAS

PEAJIN3ALINA HA IJIUC

I'Ipep.no»(eHa MoAeNnb afanTBHOro He|7|p0Ha, Oﬁbeﬂ,MHﬂlOLl.laH KOHLIenumun KneToyHoro

aBTOMATA W HEMPOHHOI CeTH. YKa3aHbl POACTBEHHbIE PELLIEHMS: HEMPOH, KOMBUHMPO-

BaHHbII HeMPOH. PacCMOTPeH NpuMep a4anTUBHOIO HelipoHa, GYHKLMOHANbHOE onu-

CaHue KOTOPOr0 Y4UTLIBAET OFPAHUYEHMS €ro CTPYKTYPHO-OTMYECKO peanu3alinm Ha

NANC. [leTanu Takon annapaTHON peanu3aLmui Takxe NpUBOASTCS.

KnioueBble CnoBa: MOfeNb HelipoHa, HEMpOHHbIE CeTH, KNeTOYHble aBTO-
marbl, MANC
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ATOMIC FORCE MICROSCOPY MODE FOR NONDESTRUCTIVE
STUDY OF TEMPERATURE DYNAMICS OF NANOSTRUCTURES
ELECTROMECHANICAL PROPERTIES
We present the development of novel atomic force microscopy mode for simultaneous
mapping of topography, polarization direction and quantitative electromechanical
properties with nanometer-level spatial resolution under variable temperature. The
developed mode was implemented to commercially available atomic force microscope for
200 mm samples and applied for molecular crystal study at second-order phase translation.
Keywords: ferroelectric crystals, Young's modulus, atomic force microscopy,
phase translation
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A MODEL OF ADAPTIVE NEURON AND ITS HARDWARE

IMPLEMENTATION ON FPGA

The proposed here adaptive neuron model combines the concepts of cellular automaton

and neural networks. Related solutions are shown: the neuron, the combined neuron.

An example of the adaptive neuron is considered that functional description takes into

account the restrictions of its structural, logical implementation on FPGA. The details

of this hardware implementation are also given.
Keywords: model of neuron, artificial neural networks, cellular automata, FPGA
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