COMPETENT OPINION

R.Vaga

MICROMINIATURIZATION AT TIMES MAKES X-RAY
AN INDISPENSABLE TOOL FOR QUALITY ASSURANCE
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EVENT OF THE ISSUE

0. Kazantseva

EXTENDED MEETING OF CHIEF EXECUTIVES OF RADIO-ELECTRONIC
INDUSTRY ENTERPRISES

NEWS

EXHIBITIONS & CONFERENCES

Yu. Kovalevsky

Il SCIENTIFIC-PRACTICAL SEMINAR ON THE APPLICATION

OF ELECTRONIC COMPONENTS AND MATERIALS IN SPECIAL-PURPOSE
RADIO-ELECTRONIC EQUIPMENT

RELIABILITY AND VALIDATION

M. Malkushin, V. Martynov

INCREASING RELIABILITY AND YIELD: TRADITIONAL AND NEW

APPROACHES

With scaling micreelectronic technologies and mastering the production of new

generation devices the task of increasing the yield becomes more and more

urgent To increase rellability and yield manufacturers constantly improve current
metrology and test methods as well as create new ones,

Keywords: scaling, reliability, yield, forecasting

S.Avakov, V. Matyushkov, A.Viskushenko, A. Kazakov

INDUSTRY LABORATORY OF TESTING AND NANO-DIAGNOSTICS

OF SPECIAL-TECHNOLOGY EQUIPMENT (OLIN STO)

The article describes the organizational chart, goals, objectives and equipment

of the industry laboratory of testing and nano-diagnostics of special-technology
equipment orgarized at KBTEM-OMO JSC.

Keywords: industry laboratory, certification, metrological assurance, test

equipment, reference measure
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KOMMETEHTHOE MHEHME

P.Bara

MWKPOMWHWATIOPU3ALLNA QENAET PEHTIEH MOAYAC
HE3AMEHWMbIM WHCTPYMEHTOM OBECMEYEHWUA KAYECTBA

KONOHKA AENAPTAMEHTA
PAAMO3SIEKTPOHHOM NMPOMBILWIEHHOCTHU

COBbITUE HOMEPA

O.KazaHueea

PACIIMPEHHOE COBELLLAHUE PYKOBOJUTENEN
NPEANPUATAN PAANOINEKTPOHHON MPOMBIILNEHHOCTY

HOBOCTHU

BbiICTABKW U KOH®EPEHLLWX

HO. KoBaneBckum

1| HAYYHO-TIPAKTUYECKUWA CEMMHAP 1O BOMPOCAM
MPUMEHEHWA KOMMNEKTYIOWMX, 3KB U MATEPUANOB B P3A BBCT

HALEXXHOCTb U UCMbITAHUSA

M. MakyimH, B. MapTbiHOB

NOBLIWEHUE HALLEXXHOCTU W BbIXOJA TOAHbIX: TPAAULIWOHHBIE
W HOBBIE NOAXOAbI

Mo Mepe MACLITAGUPOBAHMA MUKPOINEKTPOHHLIX TEXHOAOTWNA, OCBORHWS NPOKI
BO/CTBA HOBLIX NOKONEHWA [IPUDOPOB 3a434a YBEANHEHIA BOIXOAA FOAHLIX (Ta-
HOBUTCA BCR BOMee akTyansHoM. 119 NOBLILIEHWS HAASKHOCTH W BLIXGAS FOAHBIX
NPONIBOANTRAN NOCTOSHHO COBBPLUSHCTBYIOT CYWECTBYIOWME METOAL METPONO
AV 1 TRCTHPOBAHAR, & TAKKE (030101 HOBLIE

Knioyesbie CnoBa: MACWITADNPOBIHUE, HAGEKHOLTL, BLIXOL FOAHLIX,
NpOrHaINPOBaHHIe

C Agakos, B. MaTrowkos, A. BuckyweHko, A. Kazakos
OTPACNEBAS TABOPATOPUS UCNbITAHWA U HAHOANATHOCTUKIA
CNEUTEXHONOTMMYECKOTO OBOPYJOBAHMA (OIMH CTO)

B CTaTLe ONMCaHL! OPrdHU3AUNOHHAES CTPYKTYPA, L8R, 331341 W OCHAWEHKe oT-
PALNeBon NabopaTopuu MCNLITAHUA W HAHOLMArHOCTUKY CELITeXHONDIMYEcKo-
10 060pyA0BaHNA, Co3fdHHON B OAQ «KBTIM-OMO».

Kniouesble C10Ba: 0Tpacnesas n1ab0parapus, armecTaLing, MeTPOAOT Mieckoe
ofiecneuerue, uCnuTarestHoe 06OpYAOBAHIE, ITANOHHAS Mepa
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S.Dotsnik, A. Efremova

SPECIFICS OF TESTING FOR RESISTANCE TO MOLD FUNGI

The article considers the issues of product resistance to the impact of external

environment 10 particular destructor microorganisms. It reveals the typical

prablems caused by the growth of mold fungi on various products and materials

It also discusses standardization documents requlating the requirements of
resistance to mold fungi 45 well as the methods for performing such tests.

Keywords: microorganisms, mold fungt, tests for funginertness

A.Petrovichev

HIRF RESISTANCE TESTS

EMC laboratory of TESTPRIBOR JSC is conducting tests of on-board equipment

for resistance to HIRF fields in accordance with K-G0 standard using the

calculation and experimental method. The reverberation chamber IS currently

underguing certification. Upon its completion a full range of K60 standard
HIRF resistance tests will be carried out.

Keywords: electromagnetic interference, KT-160 standard, reverberation

chamber

D.Kondrashov, A. Shostak

EMCTESTING SYSTEMS FOR INTEGRATED CIRCUITS AND PRINTED

CIRCUIT BOARDS

The article considers devices and systems from Langer EMV-Technik (Cermany)
allowing various types of IC and PCB testing for electromagnetic compatibility (EMC)

Keywords: electromagnetic compatibility, integrated circult, printed circuit board

TEST AND MEASUREMENT

B.Lapshinov, N.Timchenko

MULTICHANNEL MEASURING SYSTEM BASED ON HIGH-RESOLUTION

SMALL-SIZED SPECTROMETERS

Studies of modern plasma technology require the development of new

medsurerment processes. The proposed multichannel measuring system based

on small-sized spectrometers allows spectral analysis of both stationary and fast-
flowing processes with nan-stationary temperature.

Keywords: measuring system, small-sized spectiometers, laser plasma
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C.douHwk, A. Ebpemora

OCOBEHHOCTW NPOBEAEHUA UCMBITAHUA HA CTOMKOCTb

K BO3JEMCTBMIO MAECHEBbIX TPUEOB

PACCMOTPEHEI BONPOCK CTORKOCT M3AGMMN K BO3LEHCTEMIO BHEWHeR Cpedy,
B YACTHOCTW, MWKPOOPraHM3MaMu-JECTPYKTOPAMM. PACKPLITL TUMMHHBIE PO
BREMUE, BLBBAHHLIE POCTOM MNECHEBBIX TPMB0B Ha PA3MMMHBIX MIAENUAX W MaTe-
PUAAEX. M3yHeHb AOKYMEHTL) CTAHZAPTM3ALMK, PErMaMEHTUPYIOWKE TpeboBa-
HUS CTOMKOCTY K BOIEACTEMIO NNECHEBLIX TRMO0B, & TAIOKE METOAL NPOREAEHMS
MOADEHLIX UCTIBITAHKIA

Knioyesble CNOBA: MUKDODDTAHWIME!, TIAIBCHEBGIE [PMOBI, NCNLITARUA Ha

T pMGOCTONKOCTL

A.lleTposuyes

WCTILITAHUA HA YCTOMYUBOCTb K BO3AAENCTBUIO HIRF-MO/EN

B naboparopuu 3MC AQ «TECTTIPUBOPY nposonates erbiTaHms BopToeo-
ro ofiopyaosasus (5O PACHETHO-3KCNEPUMEHTANGHLIM METOAOM Ha CTORKOCTD
K HIRF-Mongm g COOTBETCTBMM €O CTaHAapToM KT-160. B HACTOALMIA MOMEHT
MPOXOAUT aTTecTaumio pesepbepalionHas kamepa, Mo ee 3ageplennm Gy-
[T NPOBOANTHCS BECL CMEKT) NPOBEROK Ha CTORKOCTL K HIRF-NongM, cooTBeT
CTBYKOLLMA TpeGosarram KT-160.

Kntouesble CNOBa: IEXTDOMArHUTHLE NOMaxK, cTakgapt KT-160
pesepbepavoHHan kamepa

[.KoHgpawos, A. lWocTak

CACTEMbI TECTUPOBAHWNSA HA 3MC MUKPOCXEM W NMEYATHbBIX MIAT
PACCMOTPERL! YCTPORCTBA W CUCTEMb KOMTaHWM Langer EMV-Techinik (Tepma-
HAS), NO3BONSIOWIME BLTIONHATL PAITMYHLIE BULL! TECTUPOBAHUA MUKDOCXEM
W NEYATHLIX 73T Ha 3MeKTPOMATHITHYIO COBMECTUMDCTb (3MC).

Knrouesble C0BA: 3ALKTPOMArHITHAR COBMECTUMOCT, MIAKDOCKEMA,
MEYATHAA M1NdTa

KOHTPOJ/Ib U UBMEPEHWSA

L. J1anwuHos, H. TUMYeHKOo

MHOTOKAHANbHbIA U3MEPUTENbHBIA KOMIN/EKC HA BA3E
MANOTABAPUTHbIX CMEKTPOMETPOB BbICOKOI'O PA3PELLIEHUS
NccnenoBanme CoBPEMERHbIX NAGIMEHHbIX TexHonorai Tpebyer paspaboriu Ho
BLIX MIMEPHTENLHLIX NPOLECCOB. [PEANAraembIi MHOMOKAHANLHLIR MIMEDUTENb:
HLIY KOMAEKE Ha 5338 ManorabapuTHbLIx CEKTPOMETPOB NO3BONLET NPORGAMTH
CTIEKTPANbHBIE NCCIEN0BAHMA KaK CTALMOHAPHbIX, TaK i GLICTRONPOTEKAILUIMK
NPOLIECCOB ¢ HECTAUMOHAPHON TeMNepaTypoi

Knioyesble C10Ba: W3MEPUTENLHEIN KOMNNEKC, Manorabaputie
CNeKTPOMETPbl, Nd3epHan Nnasma



MICROPROCESSORS AND FPGAs

A.Strogonov, S. Tsybin, P.Gorodkov

METHODS TO INCREASE THE RESISTANCE OF SRAM BASED FPGATO

THE EFFECTS OF IONIZING RADIATION

With the continuous shrinking of technological design rules the errors caused

by radiation began to have a significant impact on farge-scale IC refiability. The

article presents the main hardware and software methods to protect modern
SRAM based FPGA from the effects of failures caused by ionizing radiation

Keywords: SRAM based FPGA, lonizing radiation, single event effects (SEE),

single event transients (SET), single event (atchup (SEL), multiple cell upset
(MCU), error correcting codes (ECC)

ELECTRONIC COMPONENTS

0O.Konz, A.Fadeeva

NEW COMPONENTS AND SOLUTIONS FROM Wiirth Elektronik:
FEWER AND FEWER SPACE FOR "MAGIC" IN ELECTRONICS

MICROWAVE ELECTRONICS

A.Korenev

PARTICULAR ASPECTS OF THE APPLICATION OF SMP-TYPE

COAXIAL-TO-MICROSTRIP TRANSITIONS FOR SURFACE MOUNTING

The article considers some technical aspects of the application and measurement

of microwave coaxial-to-microstrip transitions for surface mounting using the
example of a connector fram Irkutsk Relay Plant |SC

Keywords: coaxial-to-microstrip transitions, SMP connectors, connector

parameters measurement

POWER ELECTRONICS

F.Dostal

INTERFERENCE REDUCTION IN SYNCHRONOUS STEP-DOWN

CONVERTERS WITH AN ADDITIONAL SCHOTTKY DIODE USING THE

EXAMPLE OF ANALOG DEVICES ADP2443

The article describes the method for minimizing interference in synchronous

step-down (buck) converter circuit based on Analog Devices ADP2443 switching
requlator

Keywords: synchronous step-down converter, Schottky diode, n-channel

MOSFET, low-side switch, high-side switch, body diode
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MWKPOTPOLECCOPbBI U NJTUC

A.CtporoHos, C. UslibuH, M.Topoakos

METO/ibl MOBbILIEHKSA CTOMKOCTU NNUC CO CTATUYECKUM 03Y

K BO3JENCTBUIO WOHW3UPYIOLLETO M3NYHEHUA

TDK HEMPepLIBHOM YMEHLLIBHUM TEXHONOIMHECKUX NPORKTHBIX HOPM OWWBKM
BbI3BAHHBIE UINYMEHUEM, (TN OKA3blBATh CYIECTBRHHOR BNNAHWE HA HAMEX-
HOCTb BYC. B CTaTbe paccMOTPEHBI OCHOBHBIE AaNNAPATHLIE W NPOTPAMMHLIE Me-
TOZb! 3allTL coBpemertbix MANC co cratuueckum O3Y 0T BANAHUS CO0EB, Bbt-
3BAHHLIX MOHUINPYIOLLAM W3NYHEHHEM

Knrouessle cnosa: [1/IMC co cratyeckum O3Y, MOHUINPYILLRE 1INYHeHNE,
OAMHOYHLIE COBBITUH, DAMHOUHLE CEOW NepeKNIoHErId, OOUHOYHOE CobuiTue
PAAMBLMORHOI JALLENKUBAHKS, MHOKECTBEHHLIE CHOM AYERK NAMATH, KoL

C nCnpasnesnem owmnbok

SNEKTPOHHAA KOMMNOHEHTHAS BA3A
O.KoHL, A. @apgeesd

HOBbIE KOMMOHEHTbI U PELUEHWA OT Wiirth Elektronik:
BCE MEHbLIE MECTA AN «MATWW» B 3NEKTPOHWUKE

CBY-3/IEKTPOHUKA

A.KopeHes

OCOBEHHOCTU MPUMEHEHWUA KOAKCUANIBHO-
MUKPONOIOCKOBbIX MEPEXO/LOB AN NOBEPXHOCTHOTO
MOHTAXA TUNA SMP

PACCMATPUBAIOTCH HEXOTOPLIE TEXHUYECKME ACNEKTHI MPMMEHEHUA Y UIMEPEHUA
napameTpos (BY KOAKCUANLHO- MUKPONDAOCKOBLIX NEPEXOJI08 ANA NOBEPXHOCT-
HOFO MOHTXA Ha NPUMEPE CORAMHUTENS, BLINYCKaemoro AQ «VpkyTCkuin pe-
NeNHEIV 3a800>.

Kniouesbie CNoBa: KOAKCMANbHO-MUKPONONOCKOBLIE IEPEXOLe!, COEINHUTENN
SMP. uameperue MapameTpos CosauHuTenen

CUNOBASA NNEKTPOHUKA

®. JocTans

CHWXEHWE NOMEX B CUHXPOHHbIX NOHUXAKOLLKUX
MPEOBPA3OBATENAX C NOMOLbLKO AONONHUTENBHOTO AWOJA
IWOTTKW HA NMPUMEPE ADP2443 OT KOMMAHWW ANALOG DEVICES

B cTaThe onucan cnocol MUHUMK3ALMA TOMEX B CXEME CHHXPOHHOTD MOHWKAID-
LIero npeobpa3osarens), NOCTPORHHAID HA DCHOBE MMOYALCHEM CTabuaniatopa
ADP2443 ot komnanuu Analog Devices.

Kntouesble C10Ba: (HHAPOHHbIR MOHMKAILIA NPLOBPaIoBATENL, AMOK
LoTTKM, N-KaHAnbHBIK MOSFET, K04 HUKHETG NNeYE, KHOY BEPXHED Meyd,
BCTPOBHHLIA A0S



MICROMODULES AND MICROASSEMBLIES

V. Meylitsev

4,5 MONTHS FROM MICROMODULE IDEA TO FINISHED SAMPLE
NPC SES AND OKB FIFTH GENERATION PROJECT,

PRESENTED AT EXPOELECTRONICA 2019

DESIGN SOLUTIONS

S.Frolova, F. Putrya

CREATION OF MULTI-FUNCTIONAL AND MULTI-PROJECT

PROTOTYPING PLATFORM BASED ON SYNOPSYS HAPS KIT

Part2

The article considers the software infrastructure for functional verification testing
and execution of user scripts on the prototype.

Keywords: prototyping platform, software infrastructure, functional

verification

CAD/CAE

D.Lobzov, A. Lokhov

Mentor, a Siemens Business SOLUTIONS

FOR IC AND PCB DESIGN

Part |

The article provides a brief information about all IC and PCB design tools from

Mentor Graphics. The first part presents tools for design, simulation and
verification of digital, analog and analog-digital integrated circuits

Keywords: CAD, Mentor Graphics, design tool, simulation, verffication, system

design level, functional design level, IC, printed circuit board

MANUFACTURING EQUIPMENT

AND PROCESS MATERIALS

D.Potseluev

WE SUPPLY NOT ONLY MATERIALS BUT ALSO KNOWLEDGE AND
TECHNOLOGY
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MUKPOMOAYIU U MUKPOBNIOKW

B. Mennunues

4,5 MECALA OT UAEU MUKPOMOAYNA 10 NOTOBOIO OBPA3LIA
MPOEKT HIMLL C3C W OKB MATOE MOKONEHWE

MPEACTABNEHHDIA HA BbICTABKE EXPOELECTRONICA 2019

KOHCTPYKTOPCKME PELUEHWNSA

C. ®ponosa, ©.MyTpa

CO3/JAHUE MHOTO®YHKLIMOHANBHON W MYAbTUNPOEKTHOM
NAATOOPMbI MPOTOTUTNUPOBAHUA HA BA3E KOMMJIEKTA HAPS
KOMMAHWUKU SYNOPSYS

Yaca 2

PACCMATPUBABTCR MPOTPAMMHAS UHAPACTRYKTYPA ANS MCNONLIOBAHMS Te-
CTOB (YHKUMOHANKHON BepudMKaUMK W NONL30BATENLIKAX (UEHAPMes Ha
npoToTHne.

Kniouesble cnosa: nnarhopma nnoToTUNMPOBaHNS, NPOrpamMMHas
UHAPACTPYKTYPa, DYHKLMOHANLHAS BepUdUMKaLIMA

CUCTEMbI MPOEKTUPOBAHUSA

[.No6308, A.JTox0B

PELLEHUA Mentor, a Siemens Business

N9 NPOEKTUPOBAHWUA UC U NEYATHbIX NJAT

Hact |

B CTaThe NpUBEAEHLI KpaTKUe CBEAEHNA 000 BCRX CPEACTRAX NPOEKTMPU-
BaHug WUC W neyaThbix nAar, suinyckaemeix komnakuen Mentor Graphics
B nepeon 4acTv MpeacTasnensl UHCTPYMEHTLE NPOBKTUPOBAHUA, MOJe
NUPOBaHKA 1 BEPUPUKALMN UWDDOBLIX, AHANDIOBLIX W AHANDIO-LUKDPO-
Bbix MC.

Kntouesble cnosa: CANP, Mentor Graphics, MHCTPYMERT NPOEXTUDOBAHMA,
MOAENMPOBAHWE, BEPNMKALNS, CACTEMHLIR YPOBEHD MPOEKTVPOBAHNS,
QYHKUNOHANLHDIA YPOBEHE NPOEKTUPOBAHNS, MC, MevatHas rndrd

TEXHOJ/IONrMYECKOE OBOPYAOBAHUE

U MATEPUAJIDI

A.Mouenyes

Mbl MOCTAB/ISIEM HE TO/IbKO MATEPUANDI, HO U 3HAHKS,
WTEXHONOIMK



. G.Stepanischev

PRECISION AUTOMATIC VALVES FROM NORDSON EFD FOR

DISPENSING LIQUID TWO-COMPONENT MATERIALS

The article describes the features of Nordson EFD 400 and 450 series two

component automatic valves for accurate dosing of process fluids that are

suitable for both manual operations and using as part of automated production
lines

Keywords: automatic valve, liquid dispensing, Nordson EFD, lip seal, manifold,

piston, mixing nozzle

MANUFACTURING TECHNOLOGIES

S.Nikitin, K. Pozdnyakov, O. Khomutskaya

PCB STRAIN EVALUATING

The article considers the method for quantitatively evaluating the dimensional

PCB strain which could be used after any stage of technological process and on

the basis of its results take action to keep the strain within the tolerance for the
PCB of this accuracy class

Keywords: PCB production, strain evaluating, dimensional stability of printed

gircuit boards

RULES AND REGULATIONS

E. Lukovka

ISSUES OF DEVELOPING TECHNICAL REQUIREMENTS FOR THE DESIGN
OF CAPITAL CONSTRUCTION OBJECTS OF ELECTRONIC INDUSTRY
ENTERPRISES

ECONOMY + BUSINESS

Yu. Kovalevsky, E. Suvorov

MARKET AND TECHNOLOGIES IN POWER ELECTRONICS:
Yole Développement REPORTS

FOR ENGINEERS
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[.Crenanviien

MPELWM3UOHHDIE ABTOMATUYECKWE KNANAHbI

ONA RO3NPOBAHUSA XUAKWUX ABYXKOMMOHEHTHbIX MATEPUA/IOB
OT NORDSON EFD

B CTaThe onucaLl 0COBEHHOCTY JBYXKOMMOHBHTHLIX ABTOMATUYECKMX Knand-
Hog a1 Nordson EFD cepui 400 1 450 ans TO4KOTO JOIMPOBAHWA TEXHOMOTYE-
KM KMAKOCTEN, KOTOPLIE NOAXOAAT Kak N5 BLINDAHEHWS ONEPaLMN HAHECEHUA
MATEDWANA BPYNHYIO, TaK W 4nA paboTul 8 (DCTaRe aBTOMATUIMPOBAHHLIX FIPOU3-
BOACTBEHHGIX IMHIA

KnioyeBbie CnoBa: 3BTOMATUHECKUI KNAMNAH, JOIMPOBAHNE KMAKOCTH,

Nordson EFD, MaHKETHOE YrNOTHEHUE, MATUCTRANS, NOPLUEHD, CMECHTEALHAR
Hacaaka

NMPOU3BOACTBEHHBIE TEXHONOM MK

C.HukutuH, K. Mo3aHsakos, O. XoMyTckas

OLEHKA AEQOPMALIUA MEYATHDIX MNAT

PACCMOTPEH METOZ KOMMHECTBEHHOM OLIEHKW Pa3MEpHON aedopMayim NI, ko-
TOPLIA MOXHO TPUMEHITS NOCE NPOBEAEHNS HOBOMD U3 3TANOB TEXHOAOTUYE-
CKOr0 MPOULCCA W MO ETD PE3YNLTATAM NPUHATL MEPLL 10 BBEAEHUIO AedopMa-
LY B TIpeentl Aonyeka gns M 4aHHOr0 K1acca TOHHOCTR,

Kntouesbie cnoBa: NpoMIBOACTBO NEHaTHLIX NAAT, oLeka fedopmaLin,
PAIMEPHAR CTABUALHOUTH MRYATHbIX NAaT

HOPMATUBHOE PErYIMPOBAHUE

E. JlykosKka

BONPOCHI PA3PABOTKM TEXHUHECKOTO 3AJAHUA HA
NPOEKTUPOBAHWE OBBEKTOB KAMWUTANBHOIO CTPOUTENbLCTBA
TMPEANPUATUI PALUO3NEKTPOHHON NPOMBILIEHHOCTH

IKOHOMMKA + BU3HEC

0. Kosanesckuu, £E.Cysopos

PbIHOK Y TEXHONOTUW B CUNOBOW 3NEKTPOHUKE:
OTYETbI Yole Développement

WUHXXEHEPY




