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Competent opinion
Leadership in sphere of high technologies,
secrets of Monocrystal

OKatchalov

Military and space technology
Hardware Trojans. Part2: examples of implementation,
methods of insertion and activation

E Kuznetsov, A Saurov

Inthe second part of a series of articles devoted to hardware
Trojan examples of theirimplementation and insertion into
integrated circuits are given.

Keywords: hardware Trojan, hardware backdoor,

malicious modification

Promising element base for equipment

operating in harsh environments

A Denisov, V.Koniakhin

The features of uncommitted logic array (ULA) and gate array
(GA) as basis for the implementation of ASIC are considered.
The up-to-date 5521 and 5529 GA families and 5503 and
5507 small-scale integration ULA families are presented.

Keywords: ASIC, gate amray

Up-to-date small scale integration chips

for space applications

V.Konovalov, V.Koniakhin, S.Brazhnikov

This article describes two series of smallscale integration chips
developed on the basis of 529TP015 gate array: a family of
standard logic multifunctional ICs and a series of digital-analog ICs
for LvDS and LVDM differential communication line.

Keywords: multifunction IC, LVDS, LVDM

ADC phase locked loop

M Sizov, N Malashevich, R.Fedorov

This article describes a new type of ADC with the phase locked
loop (ADCwith PLL). It describes the functional structure of the
developed device. It also outlines the features of ADC with PLL.

Keywords: phase locked loop, ADC

Implementation of experimental software prototype
for control of sautt tolerance of IC design

O.Brekhov, A.Klimenko, A Shdanov, A Yakupov

Aset of developed modules that form the software core of the
experimental prototype of a hardware-software system for
control of fault tolerance of IC design is presented.

Keywords: hardware-software system, fault tolerance

Control and measurement

High temporal resolution nanocalorimetry and

its combination with micro- and nanofocus x-ray
diffraction for study of functional

nanostructured materials

AMelnikov, A.Rodygin, K Grafskaya, D.Anokhin, D.Ivanov
Combination of high temporal resolution nanocalorimetry with
micro-and nanofocus x-ray diffraction allows to study complex
structure formation processes in nanostructured functional
materials of different nature.

Keywords: microstructure, nanocalorimetry, structure formation

Biosensor for detection of viruses

and bacteria in liquids

AAkhmetova, N.Gutnik, G.Meshkov,

.Nazarov, O.Sinitsyna, | Yaminsky

This paper describes the development of a compact and inexpensive
biosensor intended for use in medical diagnostics.

Keywords: scanning probe microscpy, flow-through

liquid cell, biochip
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KomMmneTteHTHOE MHEHUe
JinaepcTeo B cdhepe BbICOKUX TEXHONOTMA:
cexpeTbl "MoHokpuctamna”

OKavanos

BoeHHble n KOCMUYecKue TeXHOI0rmmu
AnnaparHbie TPOsiHbI. YacTb 2: npUMepbI pea/i3aLyu,
Cnocobbl BHEAPEHWS U aKTUBALIMK

E.Ky3Heuos, A.Caypos

B BTOPOV 4aCTV LKA CTaTel, NOCBALLIEHHbIX ANMapaTHBIM 3K~
Kam B UHTErpa/ibHbIX CxeMaXx — anmnapaTHbIM TPOsHaM, NPUBEAEHbI
MPUMEbI X Peai3aLItvi v BHEAPEHNS B UHTErPa/IbHble OXEMbI.
Kntouesbie croea: annapamHas 3akaadka, KLbep6eonacHocmb,
annapamHbiLl MPOSIH, HeCaHKULOHLPOBAHHAS MOGUGUKAULS

lNepcnexTvBHas 3nemeHTHas 6a3a s annaparypbi
COKECTKVMM YCIOBUAIMM IKCTUTYaTaLUK

A/JleHucos, B.KoHsIXUH

PaccmoTpeHbl 0Co6eHHOCTY 6a30BbIX MATPU4HIX 1 Ga30BbIX KpUCTT-
J10B KaK OCHOBbI /151 Pea/I3aLiuy CTIeLMa31POBHHbIX MAKPOCXEM.
TpeacTaBneHbl COBPEMEHHbIE Cepii 6a30BbIX KpUCT/NIOB 5521 1
5529, aTasoxe 5MK Masioit Crenenin uHTerpaum cepuid 5503 v 5507
Kntouesble caoea: ceyuianuzuposanHbie bAC, 6a3osbill Kpucmam

CoBpemeHHbie MUKPOCXeMbI MA/IOV CTeNeH! UHTerpaLyu
U1 annapatypbl KOCMUYECKOTO HA3Ha4eHUs

B.Koroaanos, B.Korsxu, C.5paxHLIKo8

MpeACTaBAeHbl Ceps MHOTODYHKLOHIHbIX MUKPOCKEM
CTHAAPTHON I0MUKA 1 CepYS LiidPO-aHAIOrOBbIX MUKPOCKEM 1S
OpraHv3aLm AvddepeHLanbHoM kM casian LVDS n LVDM, pas-
paboTaHHble Ha 0CHoBe 6a30B0r0 KpucTasna 5529TP015.
Kntouesbie caoea: mMHo20yHKuLOHANbHble MUKpOCXembl, LVDS, LVDM

AL ¢ koHTYpOM (a30BOI ABTONOACTPOAKM YaCTOTbI
M.Cu3o8, HManawesu, P®edopos

OnueviBaeTcst HoBbI TUNALIM ¢ QANY. MpeacTasneHa GyHKumo-
Ha/lbHas CTPYKTYpa paspaboTaHHOO yCTPOICTBA. PaccMOTpeHbl
0c0beHHOCTUALIM c GANY.

Knrouesble caoea: azosas asmonodcmpoiika 4acmoml, AL

Peau3aLis IKCIEPUMEHTIHOTD 06pasLia NPOrPaMMHOND
KOMIIIEKCa KOHTPOAS C0RYCTOIYMBOCTH NPORKTA MUKPOCXEMbI
O.5pexos, A Knumerko, A Xoaros, A Slkynos

[pezcTas/ieHb! MOy MPOrPAMMHONO 0becrieyeHis KCnepu-
MeHTa/IbHO0 06pa3Lia NPOrPAMMHO-anNapaTHOro KOMUIKCa 41
KOHTPO/IA CH0eYCTOM4MBOCTY MPOEKTA MUKPOCKEMbI.

Knto4esbie caosa: npozpammH-annapamHblll KOMIAec, coeycmoiiueocmb

KoHTposnb 1 usmepeHus
HaHOKa/I0pMMETPH BbICOKOTO BPEMEHHOTO paspellieHis

1 ee CoHeTaHHe C MUKPO- U HAHOPOKYCHOH PEHTTEHOBCKOM
AvGpaKuKen ;19 UCUIRR0BAHNS GYHKLMOHAMIBHbIX
HaHOCTPYKTYPUPOBAHHbIX MAaTEpHa/IOB

AMenvHukoe, A.Podbieut, K.padckas, [ AHoxuH, /1. Mearos
Co4eTaHe HAHOK/IOPUMETPIY BbICOKOTO BPEMEHHONO PaspelLieHs
C MVKPO- 1 HAHOGOKYCHO PEHTTEHOBCKOM Anc)paKLiven Mo3BONSET
V3yMaTb CI0XKHbIE MPOLIECCbI CTPYKTYPOO6Pa30BaHKS B (yHKLMO-

Ha/bHbIX HAHOCTPYKTYPHPOBAHHbIX MaTepUa/iaX.
Knvomegible croea: MUKDOCTIDYKITIYp, HOHOKGAOPLMETTPLS, CTpYKITpOOGpa308aHLE

BuoceHcop A 06GHapyKeHIs BUpYCOB

11 GaKTEpHi B XUAKOCTAX

AAmemoea, H.[ymHux, I Mewkos,

1 Hazapos, O.CuHuupiHa, . SmuHckul

TTpMBE/JeHO OMCaHie pa3paboTkyt KOMNAKTHORO 1 HE0POrOD B1OCEHCOPa,
MPeAHa3HAYEHHOTO A1 UCTIONE30BAHNS B MELMLMHCKO AVarHOCTUKE.
Knrouesble caoea: CKaHUpyrOLLLL 30H008bILI MUKPOCKON, MPOMO4HAS
KUGKOCMHAs S4etika, BUoqun
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Hauum npeacrasuTen B fepmanuu

Combined scanning ion conductance,

electrochemical and piezoelectrochemical
microscopy of surfaces

G.Meshkov, OSinitsyna, | Yaminsky

On the basis of scanning probe microscope an experimental
facility toimplement a scanning capillary microscopy, scanning
electrochemical microscopy and scanning piezoelectric
microscopy was developed.

Keywords: scanning probe microscopy, scanning capillary microscopy

Nanomaterials

Creation and study of organic

zeolite-like materials

K Grafskaya, A.Piryazev, D.Anokhin, B.Zimka, D.vanov
The paper deals with the method of forming thermally
stable cubic gyroid phase, which is organic

zeolite-like material.

Keywords: mesogens, amphiphiles, the ion-conducting membrane

Nanotechnology

Engineering center for flexible and printed

electronics and photonics

VLuchinin

Engineering center for flexible and printed electronics and photonics,
which focuses on creating digital microproduction of microhardware
of new generation, is organized on the basis of ETU "LETT".

Keywords: engineering, microproduction

Microwave characteristics of transistors made

of silicon-on-insulator with a channel length of 180 nm
A Benediktov, E.Gomev, A.Potupchik, A Mikhailov, A Smirnov
The operation of silicon-based and silicon on insulator (SOI)
based 0.5 pm MOSFETs has considered at the temperature
range from-60to 250°C.

Keywords: high temperature electronics, silicor-on-insulator,

bulk silicon

Facility with hybrid plasma reactor 104

A Ayrapetov, E.Kralkina, P.Neklyudova, V.Odinokov, V.Pavioy,
G.Pavlov, VSologub

The design of a system for ion-induced deposition

of single and multicomponent metal, dielectric and
semiconductor layers is described.

Keywords: thin film technology, hybrid plasma

system

Methods of surface chemical patteming

A Kuznetsov, K.Puchnin, V.Grudtsov

The mask and mask-free methods of functionalization
for the surface patterning of different materials are
considered.

Keywords: photolithography, microcontact printing,

inkjet printing
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CosmeltieHHas CKaHMpYIOLLAst MOH-TIPOBOASALLAS,
3N1eKTPOXMMUYECKAs W NMbe303/1eKTPOXMMUYECKas
MUKPOCKONUS NOBEPXHOCTEH MaTepUa/IoB

["Metuiko8, O.CuHULbIHA, Y SMUHCKUL

Pa3paboTaHa KCNepUMeHTabHAs YCTHOBKA U1 peai3aLiv
CKAHMPYHOLLLE KAMVANSIPHOM MUKPOCKOMUY, CKaHMpYHOLLER
IeKTPOXVIMHECKON MUAKPOCKOMMM 1 CKAHIPYHOLLE Mbe30371eKTpo-
XMMUHECKO MUKPOCKOMMN.

Kntouesble caosa: CKaHUPYHOLLAS KANUAASPHAS MUKDOCKONLS!

HaHomaTtepuanbi

Co3gaHue U MCCNeR0BaHNE OPraHyecKuxX
Lie0nnTO-NOA06HbIX MaTepuasnos

K Tpadckas, A.Mupsizes, 1. AHoxuk, b.3umka, ./ 8aHos

Crarbs nocssLLieHa Criocoby GopMUPOBAHNS TEPMUECK
CTabMALHOM KyBM4ECKOM TPOUBHO (asbl, SBNSIOLLLEACS OpraHiA-
YECKIM LIeoNUTO-T1006HbIM MaTepuasom.

Kntouesble caoea: me302eHbl, aMudunbi, LOHNPOBoOsILLLE MembpaHb!

HaHoTexHonoruu

MHKMHUPMHTOBDIH LieHTP "TWbkas neyatHas
3NeKTPOHMKA U GOTOHUKA"

BJIyuHuH

Ha 6a3e CTT6TITY */I9TI" opraH#308aH MHXMHUPUHTOBbITA LIEHTD "Ti6Kas
TMeaTHast 3NeKTPOHMKA v OTOHYKA', OPUEHTUPOBAHHbIA Ha CO3aHue
LIOPOBLIX MAKPOMPOVI3BOCTB MIUKPOTEXHIKY HOBOTD MIOKOEHMS.
Knrouesble caosa: UHXUHUPLHZ, MUKPONpOL3B0CMB0

OcoberHocTy paboTsi MOTT-TpaH3UCTOPOB Ha OCHOBE
KPEeMHWEBbIX CTPYKTYP NPH BbICOKMX TeMnepaTypax

A bexedukmos, E.[opHes, A.Momyn4uk, A Muxatinos, A.CMupHos
Wcurenjoara pabota MOTT-TPaH3ICTOPOB, BINOMHEHHbIX

Ha CTpyKTypax kpeMHuii Ha u3onsope (KH) 1 Ha o6bemHom
KpeMHu, B vanasoHe Temneparyp ot —60 40 250°C.
Kntoesbie caoea: 8bICOKOMennepamypHas IexmpOHLIKA, KpemHuil
Ha L30ATMOope, 06beMHbIli KpemHUL

YCTaHOBKA C THGPUAHbIM /1a3MeHHbIM PeaKTopoM

A Allpanemos, E.Kpanbkua, I1.Hexatodosa, B.OduHKo8,
B.Maenos, I"IMaenos, B.Conozyo

PaccMoTpeHa KOHCTPYKLVA YCTAHOBKY 19 MIOHHO-CTUMY/INPO-
BaHHOO (POPMUPOBAHIS OBHO- ¥ MHOTOKOMTOHEHTHbIX MeTan/I-
YeCKMX, V3NEeKTPU4ECKIX 1 NoyNpOBOAHNKOBLIX I0EB.
Knto4esble ca0a: MOHKONACHOHHbIe MeXHon02UL, 2UBpUHAs
NAG3MeHHas cucmema

Metopbl C03,aHMS XMMUHECKUX PUCYHKOB Ha NOBEPXHOCTH
AKy3Hewo, K.MTy4HuH, B.Ipyduos

PaccmoTpeHbl MacouHble 1 6e3Mac04Hble MeTozbl GyHKLMO-
Ha/W3aLy 4ns GOpMIMPOBAHIAS PUCYHKOB Ha MOBEPXHOCTSX
Pa3NIYHbIX MATEPU/IOB.

Knrouesbie caosa: omonumozpadus, MUKPOKOHMAKMHAS neyam,
CmpyLiHas nedams
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