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DIGITAL SIGNAL PROCESSING: NEW SOLUTION 44

The article describes new digital signal processor (DSP) 1967VNO58 designed in PKK
Milandr JSC. Itis noted that it stake on improvement of data processing efficiency by
increasing the operational frequency, more number of computing cores and using a set
of various peripheral devices.

Keywords: digital signal processing, processor, peripherals

ELECTRONIC COMPONENTS
P.Gorodkov

HDL PROJECTS DEVELOPMENT PECULIARITIES 50

FOR IMPLEMENTATION IN THE BASIS OF 5578TS FPGA SERIES

5578TS FPGA series from KTC ELECTRONICA JSCis in intermediate position between
low-end Altera Cyclone Il series and high-performance Altera Stratix Il FPGA series
according to implemented architectural solutions. The article considers the features
of the FPGA logical resources usage when implementating the different projects using
benchmarks from Altera QUIP toolkit 9.0.

Keywords: FPCA, routing resources, digital signal processing, benchmarks

M.Samoylova

ODU SYSTEM SOLUTIONS:

TRUST PROFESSIONALS

ODU hold steady position in the market of high-quality connectors. The article
onsiders system sclutions of the German manufacturer that is assemblies with various
types of connectors.

Keywords: ODU-MAC modular connectors, ODU MEDI-SNAP, ODU MINI-MED, ODU
AMC, ODU-MAC
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KOMNETEHTHOE MHEHWUE
E.MacneHHUKOB

PA3BUTUE HALIMX TEXHONOTUIA
ONPEAENAETCA NOTPEBHOCTAMMU PbIHKA

3. BaH Aep XengeH
HALL POCT ONPEAENSETCA COYETAHUEM TNIPUOBPETEHUA
KOMNAHUW U PA3BUTUA UHHOBALIMU

KOJIOHKA AENAPTAMEHTA
PAANOSNEKTPOHHOU NMPOMDBIWWIIEHHOCTHA

HOBOCTH

MUKPONPOLECCOPbDI

N MUKPOKOHTPOJUJIEPDI

O .KpacHo6posB, B.PaBko

LUPPOBAS OBPABOTKA CUrTHANOB - HOBOE PEILEHUE

PaCcCMOTPER HOBWIW NPOLECCOP UMdPOBOR oBpaboTkh curkanos (LIOC) 1967BHO5S, pas-
paboTaHHbIv B AO “TIKK Munanap’. OTMeuYeHo, YTo B HeM CfefiaHa CTaBKa Ha NoBLILe-
Hue 3deKTUBHOCTY 00PABOTKI UHDOPMALMK 33 CHET YBRAMYEHUS YACTOTH QYHKUMO-
HUPOBAHAA BLIYUCMTENLHOTC AP, BOMLIIErs KOAMYECTBA BbIMUCAMTENLHLIX SAep, a
TaKXe MCNoMb30Banms Habopa pasHO0bpasHbIX NepudepuiaHbLIX YCTPOUCTB.

Kniouesble cnoBa: Ludposas 06paboTka curHanos, NPoLeccop, nepudepus

3JIEMEHTHAS BA3A SJIEKTPOHUKU

M.fropogkos

OCOBEHHOCTU PA3PABOTKU HDL-NPOEKTOB

ANA PEAIN3ALIAN B BAZUCE NSINC CEPUM 5578TC

T10 apXMTEKTYPHLIM peleruam NINC cepuu 5578TC, pazpabotanHble B AO "KTL "ONEK-
TPOHWUKA', 3aHMMAIOT NPOMEXYTOUHOE NONOXEHHe MexX/y HU3KOOIAXeTHOU cepuen
Altera Cyclone Il u BbicokonpovssoauTeAsHbiMu TAWC cepun Altera Stratix . B cTatwe
paccMOTPeHL 0CObeHHOCTH NoTpebnenmns forudeckux pecypcos MANC gaHKon cepun
NpY Peani3aLmnin pasainiHLIX NPOEKTOB C UCNONL30BAHUEM TECTOB NPOM3BOAUTENLHO-
CTv 13 Habopa Altera QUIP toolkit 9.0.

KnioueBbie cnosa: M/MC, TpaccupoBOUKbIE PECYPCL!, LdpoBas 6opadboTka
CUrHANCB, TeCTL NPOM3BOAUTENLHOCTH

M.Camonnosa

CUCTEMHBIE PELIEHKA ODU:

JIOBEPLTECH MPOOECCUOHANIAM

Komnanus ODU 3aHMMaeT YCTOMYMBOE NOMOXKEHME HA PbIHKE BbICOKOKAYECTBEHHLIX
PasbeMoB. B CTaTbe paccMaTpuBAIOTCS CUCTEMHLIE PELIEHNS HeMeUKOro NPou3BOAM-
Tens — COOPKM C pa3HOODPA3HLIMM TUNAMM CORAMHMTENEA.

Kniouesbie cnoBa: Moynohble pasbeMsl ODU-MAC, ODU MEDI-SNAP, ODU MINI-
MED, ODU AMC, ODU-MAC
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M. Paviyuk

MICROELECTRONIC SENSORS WITH EXTENDED FUNCTIONALITY
BASED ON THIN-FILM Sol MDSDM TRANSISTOR

WITH INTEGRATED CHANNEL

The article considers the advantages and prospects of using thin-film field-effect
transistors with integrated channel made by silicon-on-insulator (Sol) technology as
sensitive elements of Hall sensors and other types of sensors.

Keywords: microelectronic sensor, Hall sensor, silicon-on-insulator technology, thin-
film field-effect transistor with integrated channel

NEW TECHNOLOGIES

M.Makushin

DEVELOPMENT OF BUSINESS MODELS OF ELECTRONICS:

FOREIGN EXPERIENCE AND ACTUALITY FOR RUSSIA. PART 2

The article focuses on the development of silicon factories, the peculiarities of
ecosystems formation at the stage of reintegration and the influence of the mergers/
acquisitions process on the interaction between manufacturers of IP and fina!
electronic systems. The author analyzes the possibilities of applying foreign experience
in Russian conditions.

Keywords: foundry market segmentation, fabless companies, OEM, IDM

CAD&CAE

A.Strogonov, P.Gorodkov

Verilog PROJECTS IMPLEMENTATION IN THE BASIS OF CUSTOM LS|
AND FPGA

LISING Yosys SYNTHESIS TOOL

Yosys (Yosys Open SYnthesis Suite} synthesis tool is widely used in designing custom
LSI and FPGAs in university centers. This open source software suit processes almost
any Verilog-2005 project translating it to BLIF, EDIF, BTOR, SMT-LIB, etc. The article
considers the features of Yosys usage when implementating Verilog projects in the
basis of custom LS and FPGA.

Keywords: Verilog code, RTL representation, synthesis, technological mapping, design
flow, digital custom LSI, FPGA
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M.IMaBsnaok

MUWKPOINIEKTPOHHBIE JATYUKH

C PACIUIMPEHHBIM ®YHKLIMOHANOM

HA OCHOBE TOHKOMJIEHOYHOTO Knt MANAM-TPAH3NCTOPA

CO BCTPOEHHbIM KAHA/TOM

B CTaTbe PaccMOTPeHbl NPeMMYLIeCTBA ¥ NEPCeKTHBLI UCNONL30BAHNS TOHKONAEHOU-
HbIX NOMEBLIX TPAH3UCTOPOB CO BCTPOEHHLIM KAHANOM, U3rOTOBNEHHBIX NO TEXHONOT UM
KpeMHUI-Ha-u3onaTope (KHK), B kauecTse YyBCTBUTENbHLIX INEMEHTOB AATUMKOB Xonna
W APYTUAX TUNOB JaTHNKOB.

Kntouesbie CA0BA: MUKPOINEKTPOHHBIA A3THMK, AATHUK XONAQ, TEXHONOTUS KDEMHUA-HA-
W30N9TOPE, TOHKONEHOYHbIA NONEBOM TPAH3UCTOP CO BCTPOBHHDIM KAHANOM

HOBDbIE TEXHOJIOT U

M.MakywmnH

PA3BUTUE BU3HEC-MOJENEN INEKTPOHUKM:

3APYBEXHbBIY ONBIT 1 AKTYANILHOCTb 2151 POCCAM. YACTD 2

OCHOBHOE BHUMAHME B CTaTbhe yaefseTcs BONpOCaM pasBuTMS KPeMHUEBLIX 3aBOAOB,
0C0beHHOCTAM (POPMUPOBAHNA IKOCMCTEM Ha 3Tane PeUHTerpaLuK, BAMSHMIO NpoLecca
CAMSHAR/NOTAOLLIEHMA HA B3AUMOANCTBME NPOK3BOAMTENeN UC M KOHEUHbIX 31eKTPOH-
HbIX CUCTEM. ABTOP aHaAW3vpyeT BO3MOXHOCTU NPUMEHEeHMs 3apybexHoro onbita B
POCCUIACKMX YCNIOBHSX.

KntoueBble €noBa: cermeHTupoBanie foundry-poikka, Fabless-dupmul, OEM, IDM

CUCTEMbI MPOEKTUPOBAHUA

A.CtporoHos, l.fopoakos

PEANU3ALMNA Verilog-NPOEKTOB B BA3UCE 3AKA3HbIX BUC U NANC

C UCNONb3OBAHMEM UHCTPYMEHTA CUHTE3A Yosys

WHCTPYMeHT cuHTe3a Yosys (Yosys Open SYnthesis Suite) wiMpoko MCNOMb3yeTcst npu
NPOEKTUPOBAHMM 3aKa3Hbix BAC u MNC B yHMBEPCHTETCKHMX Li@HTPaX. 3TOT NPOrpamMm-
HbI NAKET C OTKPLITLIM MCXOAHLIM KOAOM 06pabatbiBaeT NpakTHieckn NI060N NpoekT
Ha s3bike Verilog-2005, npeobpasys ero 8 dopmarnl BLIF, EDIF, BTOR, SMT-LIB u fap.
PaccMOTpeHbl 0COBEHHOCTH NpUMeHeHIs Yosys npu peanusauuu Verilog-npoekTos B
6azuce 3akasHuix bAC u NANC.

Kniouesble cnoBa: Verilog-koa, RTL-npeacTaBnenue, CUHTe3, TEXHONOT MyecKoe
oTobpaxeHue, MapWpyT NPOEKTUPOBAHNS, UM poBble 3akasHbie BAC, NMINC



J.Phillips

DESIGN TOOLS FOR ENGINEERING SYSTEMS OF THE FUTURE.

MAKING THE IMPQSSIBLE POSSIBLE AND THE COMMON EASY
The article discusses the challenges posed to software tools used in electronics design
process by the current technology conditions and development tends in electronics

area. It reviews the features and advantages of certain software sofutions by NI.

Keywords: Moore's law, evolvement of processing, electronics design automation,
software interoperability, distnibuted systems management

MICROWAVE ELECTRONICS

R.Eye, G.Cohn

POWER GaN AMPLIFIERS IN QFN PACKAGES:

CONTINUQUS OPERATION

The article considers the problem of ensuring the continuous mode operation of GaN
amplifiers in QFN packages. By the example of Qorvo TGA2307-SM amplifier it is shown
that continuous operation is possible when the chip is mounted on a PCB with copper
pads under condition of reliable contact between an amplifier package, PCB and
heatsink

Keywords: gallium nitride, amplifier, printed circuit board

ENGINEERING SOLUTIONS

A.Lezinov

CALCULATION OF THERMAL RESISTANCE

BETWEEN THE JUNCTION OF MICROWAVE MONOLITHIC IC MOUNTED

ON PCB AND EXTERNAL ENVIRONMENT

The article considers simple method for calculating the thermal resistance between
the junction of microwave monolithic IC mounted on printed circuit board (PCB) and
external environment It is noted that this method allows us to estimate accurately the
thermal resistance of PCB, the thermal resistance between the junction and external
environment as well as junction temperature

Keywords: microwave monolithic IC, printed circuit board, thermal resistance

POWER SUPPLIES

E.Rabinovich

NEW TDK-LAMBDA DC-DC CONVERTORS:

FAILURE-PROOF ELEMENT FOR RELIABLE SYSTEMS

The article discusses the characteristics of TDK-Lambda HQA DGDC convertors product
line, provides their suggested connection diagram, describes the solutions ensuring

reliable operation of these modules.

Keywords: DCDC convertor, forward convertor, pulse-width modulation
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Dx.dunannc

WHCTPYMEHTbI MTPOEKTUPOBAHWUSI UHXXEHEPHBIX CUCTEM BYAYLLEIO.
KAK CAENATL HEBO3MOXHOE BO3MOXHbLIM, A TIPUBLIYHOE - [TPOCTLIM

B cTatee PacCMaTPMUBAKOTCA 3a/1a4K, KOTOPLIE CTABAT Tekyllee COCTOAHUE U TRHAEHLUN
pa3BuTKA TEXHONOTWA B BHGKTDOHHOﬂ obnactu nepej nporpamMmMHbIMU UHCTPYMEHTAMU,
NpUMEHAEMbLIMK B pa3pa60ﬂ<e INEKTPOHUKK. ONKCHLIBAKTCH OCOOEHHOCTH U npenMyue-
CTBA HEKOTOPLIX NPOT PAMMHbLIX PELLIEHMIA KOMNAHWUM NI,

Knovesble CAOBA: 3aK0H Mypa, JBONMOUMA BLIYUCIUTENLHLIX CPEACTB,
aBTOMATM3aUNA Pa3paboTky HNEKTPOHHbIX YCTPOUCTB, B3AMMOLEUCTBIE NPOTPAMMHDIX
CpencTs, ynpaBheHue pacnpejeNeHHbIMU CUCTEMaMu

CBY-2JIEKTPOHUKA

P.AR, I.KoH

MOILLHBIE GaN-YCUNUTENU B KOPMYCAX QFN:

PADOTA B HEMPEPLIBHOM PEXUME

PaccMoTpeHa npobnema obecnedenns pabotul GaN-ycunutened 8 kopnycax QFN
B HENpepuLIBHOM pexume Ha npumepe ycunutens TGA2307-SM komnarmuu Qorvo noka-
3aHO, 4TO HeNpepbIBHLIM PeXuM PaboTbl BOIMOXEH NPU MOHTaXe MMKPOCXeMbl Ha
NeYaTHyI NAATY C MeAHLIMU NAOWAAKAMMA NPU YCNOBUM HALEXHOTO KOHTAKTA MeXAY
KOPNYCOM YCUAKTENS, NAATON M TENNDOTBOLOM

Kniouesble CN0Ba: HATPUA raning, yCMaNTeNb, NeqaTHasn naara

KOHCTPYKTOPCKHWE PELLEHUA

A.Jle3nHOB

PACYET TEMAOBOTO COMPOTUBAEHUA

MEXAY NEPEXOAOM CBY MIUC HA NEYATHOW MAATE U OKPYXAIOWLEN
CPEAON

PaccMOTpeH NPOCTOM METOL pacyeTa TensoBoro CONPOTUBIEHUA MEX[y NepexooM
CBY MIC, pacnonoxeHHown Ha nedatHon naate (M), v oxpyxawowei cpeao OTme-
YEHO, YTO fAaHHLIA METOZ N03BOASET JOCTATOUHO TOYHO OUEHUTL TENAOBOE CONPOTUBAE-
Hue MM, Tenn08oe CONPOTUBAEHUE MEXAY NEPEXOLOM 1 OKPYXAKLWen CPeiow, a Takxe
TeMNepaTypy nepexofa.

Kniouesble cnoBa: (BY MOHOAMTHAA HHTErpanbHag cxema (MMC), nedaTHas nnara,
TENNI0BOE CONPOTUBEHME

NCTOYHUKN NN TAHNA

E.PabuHoBnY

HOBBIE DC-DC MPEOBPA3OBATENU OT TDK-LAMBDA:

HE3OTKA3ZHOE 3BEHO AN18 HAQEXHBIX CUCTEM

PaccMaTpuBaloTcs xapaktepucTuku DCDC npeofipazosatenen ivHenkn HQA komna-
Huv TDK-Lambda, npuBOAMTCS PeKOMEHAYEMAN CXeMA WX NOSKNIYEHUS, ONUCLIBATCA
peLLlenus, 0becneunBalolLIMe HAAeXHOCTb PaboTbl JAHHLIX MOAyAEr

Knwoyesole cnosa: DGDC npeobpasosaress, U30MPOBAHHLIA NPSIMOXOLOBOM
KOHBEPTOP, WAPOTHO-UMYALCHAS MORYAAUMS



RADIO ENGINEERING SYSTEMS
| Vikulov

RADIO-ELECTRONIC SYSTEMS WITH ACTIVE PHASED ARRAYS: 126

DIRECTIONS OF DEVELOPMENT AND APPLICATIONS

Recently accelerated development of active phased arrays (APAR) is caused by their
fast adoption in weapons control radio-electronic systems APAR not only improves the
effectiveness of weapons systems but alsa largely determines the export potential of
countries participating in international arms trade.

Keywords: phased arrays, radar, antimissile defense, GaN technologies

N.Egorov, V.Kochemasov

INSTANTANEOUS FREQUENCY MEASUREMENT: 136

METHODS AND DEVICES

The article considers the methods of instantaneous frequency measurement (IFM)
and devices in which they are implemented. It is noted that the fast and ubiquitous
expansion of new radio electronic technologies and facilities creates the basis for the
wide use of IFM receivers.

Keywords: instantaneous frequency measurement, analog and digital receivers,
frequency range

TOPIC OF THE YEAR: INTERNET OF THINGS
P.Chachin

INTERNET OF THINGS STRENGTHENS ITS POSITIONS ON THE RUSSIAN
MARKET

The article reviews results of researches performed by IDC, PwC and others in respect
of loT major application areas and development in Russia. It discusses the specific
features of Russian loT market including the factors impeding making decisions in favor
of this conicept.

Keywords: Internet of Things, smart systems, "Smart city", loT application areas
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REPORT FROM THE PRODUCTION SITE
Yu.Kovalevsky

EQUIPMENT THROUGHPUT AND ACCURACY ARE NOT THE MAJOR 153

DECISION CRITERIA ANY MORE.
VISIT TO THE PRODUCTION SITE AND SMT CENTER OF COMPETENCE OF
ASM PACIFIC TECHNOLOGY

PAONOTEXHUYECKUE CUCTEMbDI

M.Bukynos

PAJUO3JIEKTPOHHBIE CUCTEMbI C ADAP:

HATIPABSIEHWA PA3BUTUA U TPUMEHEHNA

YCKOpuBLUEECS B NOCNEJHEe BPEMS Da3BUTWE aKTMBHLIX (a3upOBAHHLIX AHTEHHDLIX
peweTok (ADAP) BLI3BAHO MX OLICTPLIM BHEAPEHMEM B PAZUOMEKTPOHHLIE CUCTEMbI
YNpaBRenua BOOPYXerueM. Hannuue ADAP He TONLKO NOBLILAET 3PHEKTUBHOCTL
CWCTEM BOOPYXEHWS, HO M B 3HAYATENLHOM CTENEHM ONPEAensieT IKCNOPTHLIA NOTEH-
LUMAN CTPAH, YYACTBYIOLUMX B MEXAYHAPOAHON TOPrOBAE BOOPYKEHMEM.

Kniouesble cnosa: GasmposanHuie pewetku, PAC, NPO, GaN-TexHonoruu

H.Eropos, B.Koyemacos

MIrHOBEHHOE U3MEPEHWUE YACTOTbI:

METOLbI U CPEACTBA

PaCcCMOTPEHD! METORbI MrHOBEHHOTO U3MEPERUS YacToTw (MIAY) u ycTpoAcTBa, 8 KoTO-
PLIX OHW peanin3oBaHbl. OTMeYeHO, YTO BLICTPOe X NOBCEMECTHOE pACNPOCTpPaHeHue
HOBLIX PAZMO3NEKTPOHHLIX TEXHONOTMA U CPEACTB CO3AAET NPeAnoCLTkU AAS WKpo-
KOro npuUMeHenus npuemHnkos MAY.

KnoyeBble CNOBA: MTHOBEHHOE U3MEPEHME YACTOTL, AHANOT0BLIE W LIMDPOBbI
NPUEMHUAKY, Aana3oH vacToT

TEMA MrOlA: UHTEPHET BELLLEN

M.Yaumu

MHTEPHET BEWLERA YKPETIAAET MO3MLIMK HA POCCUNCKOM PHIHKE
NpuBOAMTCS 0630p pe3ynbTaToB MCCNeOBAHNM, NPOBEAEHHLIX KOMNaHUAMK 1DC, PwC
W [p., B OTHOLWEHWM OCHOBHLIX HANpPaBNEHUA NPUMEHEHUS U Pa3BUTUS VHTepHeTa
Belert 8 Poccui. PaccMaTpuBatoTC 0COBERHOCTYM POCCHICKOTO PulHKa 10T, B TOM yucne
DaKTOPbl, OCNOXHSIOLIME NPUHSTUE DELEHMUIA B NOAL3Y 3TOM KOHLENLMM.

Knioyesbie 108a: VHTEPHET BEw(ed, "yMHbie" CACTEMI, "yMHbIA ropod’, 06RacTH
npuMeHenmns UhTepHeTa Bellen

HOBOCTH

NEYATHbIA MOHTAX

PEMOPTAX C MPOU3BOACTBA

KO.KoBanescknm

NPOU3BOAUTENBHOCTb U TOYHOCTb OBOPYJOBAHMSA -

YXE HE TABHbIE KPUTEPUU BbIEOPA.

BU3UT HA POM3BOACTBO M B LLEHTP KOMMETEHLMIA MO TEXHOAOT U
MOBEPXHOCTHOTO MOHTAXA KOMNAHUW ASM PACIFIC TECHNOLOGY

NEWS 164 HOBOCTHU



PROBLEMS AND SOLUTIONS
K.Tikhomirov, S.Alekseev

SOLDER JOINTS RELIABILITY PREDICTION.

THERMO-MECHANICAL FATIGUE: THE MODELS BASED ON CREEP STRAIN
The fourth article of the series reviews the types of time-sensitive plastic deformation
(creep, viscoplasticity etc.) in terms of their consideration in the analysis of the stressed
state of solder joint. It presents the results of proceedings from different authors on the
determination of the values of the parameters used in behavior models of solder joints
for these types of deformation.

Keywords: solder joint failure, thermo-mechanical fatigue, fatigue life simulation,
Creep strain, viscoplasticity

TECHNOLOGIES

D.Maksimov

SOLUTIONS

FOR HARNESS SHIELDING PROBLEMS

The technology of shielding and protecting of cable-bundle products by stretching them
into a finished sleeve made of braids is still the most common in domestic enterprises.
However it is associated with a number of problems ranging from the complexity of
work with long harnesses to the production delays because of the absence of desired
sized braids. All these problems are eliminated or greatly facilitated when using modern
equipment for harnesses braiding.

Keywords: cable-harness products, harness shielding, technology of harness braiding,
numerical control braiding machine, OMA, creel

EQUIPMENT

V.Pape

WE SEE THE INTEREST TO ADVANCED
INTELLIGENT TECHNOLOGIES IN RUSSIA

P.Rooimans

166

176

MNMPOBJIEMbI U PELLEHUA

K. Tuxomupos, C.Anekcees

NPOrHO3UPOBAHWUE HALAEXHOCTU NAAHBIX COEAMHEHWA.
TEPMOMEXAHUYECKAA YCTANOCTL: MOLENN, OCHOBAHHbLIE HA
JLIEQOPMALIMW NON3YHECTI

YeTBepTas CTarTbsl UWKAZ. PACCMOTPEHbI BUALI BPEMEHHO-3aBUCUMON NNACTMHECKOH
AeHOPMALML. NOA3YYECTD, BAIKONAACTUYHOCTL M T.N. C TOYKK 3PEHUS MX Yy4eTa npu
AHAM3E HANPAXEHHOTO COCTOAHMA NasHoro coefvuerna (MC). MpuBefeHs pesynb-
TaTbl PabOT Pa3HbIX aBTOPOB NO GNPEAENEHMIO 3HAYEHMI NAPAMETPOB, NCNC/b3YEMbIX B
Mogensx nosegeHns NMCNpu 3Tux BUAAX AedopMami.

Knrouesbie CAOBA: 0TKA3 NARHOTO CORAMHEHUS, TEPMOMEXAHUHRCKAS YCTANOCTD,
MOZJENNPOBARME YCTANOCTHON AOATOBEYHOCTH, AedOPMALINA NON3YYECTH,
BA3KONNACTUYHOCTDL

TEXHONOTIrMn

O.MakcumosB

PEWEHUE NPOBJEM

IKPAHUPOBAHUA XI'YTOB

TeXHONOTMS! IKPAHMPOBAHUS W 3ALLUTDLI KABEAbHOKTyTOBLIX U3AEAWNA NYTEM NPOTATUBA-
HUSI B FOTOBbLIA PYKAB U3 NAETEHKM OCTAETCH NOKA CaMOW PacnNpoCTPaHeHHON Ha OTeye-
CTBEHHbIX NPeAnpusiTUaX. OAHAKO OHA HeceT ¢ cobow Lienbid paa Npobnem, HauuHas ot
CNOKHOCTY PaboThl ¢ AAMHHBIMA KIYTaMU W 33KaHUMBAA 33/1EPXKKAMU NPOVN3BOACTBA
NPU OTCYTCTBUM NAETEHKA HYXHOO TMNOpa3Mepa. Bce 3T npobaemsl CHAMAKOTCS mau
3HaUUTENLHO 0BNBrYAITCH NPU UCNOAL30BAHMM COBPEMEHHOTC 060pya0BaHMS ANs
ONNETEHWS XIYTOB.

Kmoyesble cnoBa: kabenbHO-KryToBas NPOAYKLKS, 3KDAHUPOBAHME XIYTOB,
TEXHOMOTUS ONAETEHNS XIYTOB, YCTAHOBKA onneTeHna ¢ UMY, OMA, wnyaspHuk

OBOPYAOBAHUE

®.Mane

Mbl BAAUM B POCCUN UHTEPEC K NEPEAOBbLIM
WHTEMIEKTYANIbHBIM TEXHONOTUAM

M.POMMAHC

OUR SOLUTIONS HELP IN INCREASING EFFICIENCY OF RUSSIAN 180 HALLW PELUEHWAA MOMOTAIOT NOBbICUTb 2OOEKTUBHOCTD

MANUFACTURERS IN VIEW OF THEIR SPECIFIC FEATURES NOT ONLY
IN DEFENSE AREA

MATERIALS
A.Medvedev

ADVANCED MATERIAL 184

FOR MANUFACTURING OF MICROWAVE DEVICES' PRINTED CIRCUIT BOARDS
Foil-glass-epoxy materials are designed specifically for microwave applications and
comparatively little known in our country. They are not able to operate at frequencies
available only to fluoroplasts and do not feature the thermal conductivity of ceramics.
Nevertheless using the approach proposed in the article many developers can find the
material among them that meets the task facing them and thus get the opportunity to
manufacture their devices using well adopted technology of printed circuit boards.
Keywords: printed circuit boards for microwave devices, glass epoxy materials,
fluoroplastics, LTCC, losses, signal delay, processibillity
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OrCAD Ultra Librarian CLOUD BASED LIBRARY: 188

FAST ACCESS TO EIGHT MILLION COMPONENTS

OrCAD Ultra Librarian provides access to more than 8 million electronic components
and allows you to download ready-to-use footprints, circuit symbols and 3D models
from popular manufacturers. Thanks to the library you can save time and eliminate
errors.

Keywords: cloud based library, OrCAD Ultra Librarian, compcnent symbol, footprint,
3D model

FOR THE ENGINEER

POCCMIACKWUX NPOU3BOACTB C YYETOM WX CNELLUOUKU HE
TONbKO B OBOPOHHOM CEKTOPE

MATEPUAIJIbI

A.Meppenes

NEPCNEKTUBHbIA MATEPUAN

L191 V3TOTOBNEHMSA NEYATHLIX NAAT YCTPOMCTB CBY-AMAMA3OHA
CPaBHUTENLHO Mano M3BECTHLIE B HAWEWM CTPaHe GOMLIMPOBAHHLIE CTEKAOINOKCULHLIE
Matepuantl, CneuuansHo paspaboTantsie 4ns CBY-npuMeHeHns, He CnocoBHbI paboTarh Ha
TaKMX BbICOKMX 4aCcTOTaX, KOTOpbIe JOCTYNHL AnWb $TOpONAacTaM, 1 He 0bnafaroT Tenno-
NPOBOAHOCTLIO KEPAMUKK. TeM He MeHee, NCNOAb3ys NOAXOA, NPEANOXEHHLIA B CTATbE, MHO-
rie pa3paboTYMKIA MOTYT HAWTH CPES HUX MATEPUAN, OTBEHAIOLLMM CTOSILLER NEpes UMM
33/1a4e v, TaKUM 0BPa3CcM, NOMYYMTL BOSMOXHOCTL U3r0TaAMBATL (BOM YCTPOUCTBA NO Tex-
HOAIOr MM, XOPOLIO OCBOEHHOW B NPOM3BOACTBE NEYaTHLIX NAAT.

Kniouesbie cnosa: nevatHule naate Ans CBY-yCTPOMCTS, CTEKAO3NOKCUAHBIE
Matepuansl, droponaactol, LTCC, noTepu, 3aAepxKa CUTHAN, TEXHONOTUYHOCTL

CUCTEMDbI NPOEKTUPOBAHNUA

A.MaHoB

OB/IAYHAA BUBINOTEKA OrCAD Ultra Librarian:

BbICTPBIA JOCTYN K BOCbMU MUSIIMOHAM KOMIOHEHTOB

Mporpamma OrCAD Ultra Librarian obecneunsaeT 40CTyn K Gonee 8 MIH. 31eKTPOHHbIX
KOMNOHEHTOB, NO3BOASET CKAYMBATL TOTOBLIE NOCAZOUHLIE MECTA, CXEMOTeXHUYeCKue
CAMBOALI U 3D-MOfeAN OT NONYASPHLIX Npou3soauTened. bnarogaps Gubnuotexe
MOXHO CIKOHOMMTD BPEMS U MCKMOYUTb OLWNOKM

Kntouesbie cnosa: chnaunas bubanoteka, OrCAD Ultra Librarian, cumson
KOMNOHEHTA, NCCAA04HOe MeCTO, 3D-MOAe b

UHXEHEPY
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