COMPETENT OPINION KOMNETEHTHOE MHEHUE
V.Nemudrov B.Hemyapos
RUSSIA'S GEOPOLITICAL INDEPENDENCE CAN NOT 14 BE3 CAMOJOCTATOYHOW OTEYECTBEHHON
BE MAINTAINED WITHOUT SUSTAINABLE DOMESTIC ~ MWUKPO3NIEKTPOHUKW HE COXPAHUTH
MICROELECTRONICS FEOMONUTUYECKYIO HE3ABUCUMOCTb POCCUN

COLUMN OF DEPARTMENT
OF RADIO-ELECTRONIC INDUSTRY

NEWS 26 HOBOCTH

ISSUE EVENT NEWS COBbITUE HOMEPA
O.Kazantseva O.KazaHuesa
NEW GROWTH POINTS OF RUSSIAN ELECTRONICS 44 HOBbIE TOUYKM POCTA POCCUMCKON 3NEKTPOHUKN

P.Kirilov ~ N.Kupwunnos
BORIS BATALOV HAVE TEACHED CREATIVITY AND 48 5OPUC BATA/IOB HAYYUI TBOPYECTBY W NPOTPECCY
PROGRESS  AO "HWWMA "TTPOTPECC” MCMOMHMAOCH 30 JIET
JSCNIIMA PROGRESS 30TH ANNIVERSARY

KOJTOHKA AENAPTAMEHTA

2 PAANOINEKTPOHHOMN MPOMbILJIEHHOCTN

DISPLAYS CPEACTBA OTOBPAXXEHUA UHOOPMALIUN
V.Belyaev, D.Suares B.Genges, [1.Cyapec
DISPLAYS FOR MILITARY APPLICATIONS: 52 ANCNNEN BN BOEHHOTO NPUMEHEHUS:
INDUSTRY SPECIFIC FEATURES, STATE-OF-THE-ART ~ CITEUNOUKA OTPACTIN, COBPEMEHHDLIE TEXHONOT N
TECHNOLOGIES AND DEVELOPMENT VECTOR N BEKTOP PAIBATIAA

Global companies have accumulated a rich experience in design MWPOBLIMM KOMNAHWAMMW HAKOMAEH HOraTbil ONLIT KOHCTPYWUPO-
and production of high-quality reliable displays based on the latest BaHWS ¥ NPOU3BOACTBA KA4ECTBEHHLIX U HAAEKHLIX [IMCNIEEB Ha
technologies and consistent with industry specific requirements. OCHOBE HOBEWLIMX TEXHOAOMUIA U C Y4eTOM CNeundyuyeckyx otTpac

Keywords: display, reliability, durability, operating life, state-of-  nesbix TpeboBaHuWiA.
the-art technologies KntoueBbie CnoBa: AVCnien, HAAeXHOCTb, MPOYHOCTL, CPOK
CYKObI, COBPEMEHHbIE TEXHONOT UK

ELECTRONIC COMPONENTS  3JIEMEHTHASA BA3A 3JIEKTPOHUKN
S.Fery  C.®epu
BERNIER CONNECTORS: 68 PA3bEMbI BERNIER:
DURABLE CONNECTION TECHNOLOGIES ~ TEXHOJNOTWU HAJEXHOTO COEANHEHUA



M.Samoylova

ODU CONNECTORS FOR PRORGAMS OF SOLDIER 72

EQUIPMENT MODERNIZATION:

THERE IS ALWAYS A CHOICE

Some vyears ago ODU company brought to market ODU AMC

{Advanced Military connector) connectors developed for "soldiers

of the future" programs in compliance with the requirements of
military standards.

Keywords: ODU AMC connectors family, ODU AMC Easy-Clean,

ODU AMC High-Density

RADIO-TECHNICAL SYSTEMS
M.Makushin

M.Camonnosa

PA3bEMbI ODU A9 NPOrPAMM MOJEPHWU3ALIUA
CONAATCKOFO CHAPAXKEHUS:

BCETOA ECTb BBIGOP

Heckonbko neT Hasas komnaHus ODU BbiBena Ha pLiHOK pasb-
embl ODU AMC (Advanced Military connector), pa3paboTaHHbie
Ans nporpamm "congat byayLiero” ¢ y4etom TpeboBaHUN BOEHHBIX
CTaHAApTOR.

Kniouesbie cnosa: cemencTso pasbemos ODU AMC; ODU AMC
Easy-Clean; ODU AMC High-Density

PAANOTEXHUYECKUE CUCTEMDI
M.MakyinH

SYSTEMS OF RADIO-CONTROLLED 82 CMCTEMblI OBHAPY)XXEHUSA

UAV DETECTION

The development of systems for detecting and locating of

unmanned aerial vehicles (UAVs) as well as the equipment for

radio control signal interrupting provide lowering of emerging
threats level.

Keywords: commercial UAVs, detection methods and systems

PALNOYTIPABNAEMbIX BIIA

PazpaboTkn cncTem obHApYXXeHUs 1 onpeaeneHns MecTononoxe-
HMA bIJIA, @ TaKxKe CpeacTB NPepLiBAHNA paanocurHana ynpasne-
HUS UMY 06ECNeYNBAIOT CHYKEHWE YPOBHS BO3HUKAKOLWMX YIPO3.
KnioueBbie cnosa: Kommepyeckue bIJIA, METOAL N CUCTEMD
obHapyxeHns



MEASUREMENT AND CONTROL
K.Rybkin

KOHTPOJIb U UBMEPEHUSA
K.Pbi6KNH

MEASUREMENTS OF FOUR-POLE NETWORK DISTORTIONS 90 W3MEPEHUS MCKAXEHWIA YETBIPEXTIONIOCHWUKOB

USING VECTOR NETWORK ANALYZERS. PART 1

The article considers the measurement of nonlinear distortions

introduced Dby four-pole networks using vector network

analyzers (VNA). It provides the examples of harmonic distortion
measurements using Rohde & Schwarz VNA.

Keywords: vector network analyzer, harmonic distortion,

intermodulation distortion

CADRCAE
A.Strogonov, P.Gorodkov

[P TIOMOLLM BEKTOPHbIX AHAZIVBATOPOB LIEMEN. YACTD 1
PacCMOTPEHO M3MEPEHNE HESIMHEMHDBIX MCKAKEHMN, BHOCUMbIX
4eTLIPEXNOMKCHWKAMM, C NOMOLWbIO BEKTOPHLIX aHANU3aTOPOB
ueneit (BALL. MpuBeAeHb NPUMEPDLI M3IMEDEHUIA TAPMOHNYECKMX
UCKAXEHMIW C NCNONb3oBaHMeM BALL komnaHum Rohde & Schwarz.
KnioyeBbie cAOBa: BEKTOPHbLIM aHANM3aTOP tenen,
TAPMOHMYECKME NCKAKEHWUA, UHTEPMOAYNALUNOHHLIE NCKAXKEHUS

CUCTEMbDI MPOEKTUPOBAHUA
A.CTporoHos, N.fopoakos

Verilog PROJECT IMPLEMENTATION 100 PEAJIU3ALINA Verilog-NIPOEKTOB

IN THE BASIS OF Intel FPGA

USING Yosys SYNTHESIS TOOL

Yosys open source synthesis tool is widely used in designing

custom LSI and FPCAs. The article considers the use of Yosys for

synthesis of Verilog project in Altera Cyclone IV Intel FPCA series

and shows how to implement digital devices in the basis of state-

of-the-art FPCAS by creating a VOM file without using of Quartus
Prime megafunctions.

Keywords: synthesis tool, Yasys, Verilog project, Intel FPCA,

Cyclone 1V, VOQM file, megafunctions

MICROWAVE ELECTRONICS
V.Kochemasov, L.Belov

B BA3NCE MJIUC Intel FPGA

CUCNONB3OBAHUEM MHCTPYMEHTA CUHTE3A Yosys
WHCTPYMEHT CUMHTE3a C OTKPLITbIM UCXOAHLIM KOAOM YOSYS LWMPOKO
MCNOML3YETCA NPY NMPOEKTUPOBAHWMK 3aKasHbix bUC n THUINC. Pac-
CMOTPUM MCNONb30BAHME YOSyS Ans cuHTe3a Verilog-npoexrta B
MANC Intel FPGA (Altera) cepum Cyclone IV M nokaxem, kak
nocpeacteoMm GopmmposaHnsg VOM-Ganna 6e3 ncnonb3oBaHms
meradyHkumn CAMP Quartus Prime MOXHO peanu3oBbiBaTb Ung-
pOBbIe yCTPOUCTBA B basuce coBpemeHHbix MJINC.

KnioueBble cnoBa: MHCTPYMEHT CUHTE3a, YoSys, Verilog-npoexT,
MINC Intel FPGA, Cyclone IV, VOM-®ann, meradyrkimm

CBY-2NIEKTPOHUKA
B.Kouemacos, /1.6enos

FIXED ATTENUATORS: 108 ®UKCUPOBAHHbIE ATTEHIOATOPbBI -

MANUFACTURERS AND CHARACTERISTICS. PART 1

The article reviews microwave attenuators with fixed value

attenuation, or fixed attenuators. It provides the information

on parameters and features of fixed attenuators of two types

(for planar placement and with coaxial connectors) produced by
different manufacturers.

Keywords: attenuator, frequency range, insertion attenuation

MPOU3BOANTENA A XAPAKTEPUCTUKIA. YACTb 1
PacCMOTpeHbl aTTeHoatopbl CBY-gnManasoHa ¢ GUKCUPOBAHHLIM
ocnabneHnemM, win GUKCUMPOBAHHBLIE ATTEHI0ATOPbLI. MpuUBeaeHa
MHPOPMaLMS 0 NApaMeTpax 1 0COBEHHOCTAX TAKMX aTTEHIOATOPOB
ABYX TUNOB (419 NNAHAPHOTO PAa3MEWEHNS U € KOAKCUANbHLIMM
COBLNHNTENAMI), BLINYCKAEMBIX PA3TMYHLIMU NPOUIBOAUTENIMA.
KnioueBble cnoBa: aTTesKnaTop, AManasoH YacToT, BHOCUMOe
ocnabnenne



E.Colon, R.Setty, M.Mordkovich, W.Zheng, ].Quinn,
J.P.NewDbold, B.Kaplan

3.KonoH, P.Cettn, M.Mopakosuy, B.YeHr,
IO KyuHH, k. Hblobona, b.Kannad

PRACTICAL CIRCUIT WITH EXTENDED BANDWIDTH 118 MMPAKTMYECKASI CXEMA C PACUMPEHHON NONIOCON

BASED ON MICROWAVE POWER AMPLIFIER MIC

The article reviews the practical extended bandwidth circuit based

on Mini-Circuits GVA-91+ power amplifiers. It provides the results

of measurements demonstrating excellent circuit characteristics
over a wide frequency range.

Keywords: power amplifier, frequency range, quadrature hybrid

coupler

ENGINEERING SOLUTIONS
Yu.Maydanik

YACTOT

HA OCHOBE CBY MWC YCUAWUTENEN MOLLHOCTY
PacCMOTPeHa NpakTUYeckas Cxema ¢ paclnpeHHbIM AUdnasoHom
4aCcTOT Ha OCHOBE yCuAWTENel MOLHOCTU GVA-91+ KOMNaHWW

Mini-Circuits. NpWBOAATCS Pe3ynbTaThl U3MEPeHU, NoKasblBao-

WKe OTANYHLIE XaPAKTEPUCTUKN CXeMbLl B LWIMPOKOM AMANasoHe
4acToT.

KnioueBble CAOBA: YCUNUTENL MOLLHOCTU, AUANa30H HacTor,
KBaApaTypHLIK TMOPUAHLIN OTBETBUTENbL

KOHCTPYKTOPCKWE PELLUEHUA
FO.MangaHuniK

LOOP HEAT PIPES: 122 KOHTYPHbIE TEMJIOBbIE TPYBbI -

HIGHLY EFFICIENT HEAT-TRANSFER DEVICES FOR COOLING
SYSTEMS OF ELECTRONICS
The article considers the use of loop heat pipes {LHP) for electronics
cooling. It describes the main characteristics of LHP, various design
options for their elements, as well as examples of use of LHP in
cocling systems of computer equipment.
Keywords: electronics cooling, heat-transfer devices, loop heat
pipes, thermoregulation systems

POWER SUPPLIES
C.Perkins

BLICOKO3ODEKTUBHDIE TEMNNOMEPEAAIOLME YCTPOMUCTBA
LNA CUCTEM OXNAKLEHNA STTEKTPOHINKNA

PACCMOTPEHO NPUMEHEHUE KOHTYPHLIX Tennosbix Tpy6 (KTT) ans

OXNDKACHUA 3NeKTPOoHMKK. TlpuBeaeHbl OCHOBHbLIE XapakTepu-

cTukn KTT, paznuuHbie BapUaHTbl KOHCTPYKLWWM WX 3M1eMEHTOB,

d TaKXe npuMepbl NpuMeHeHna KTT B cucTemax oxnaxaeHms Kom-

NbLIOTEPHOW TEXHUKN.

KnioueBble CI0BA: OXKALHNE INEKTPOHNKM,
TennonepeaakiLme yCTponcTea, KORTYPHLIE TenaoBbIe TPyObI,
CUCTEMBI TEPMOPETYIMPOBAHMS

MCTOYHUKN MUTAHUA
K.MepKunHC

INNOVATIVE SOLUTIONS 132 UHHOBALMOHHBIE PELUEHUA

FOR POWER SUPPLIES OPEN THE WAY FOR NEW
APPLICATIONS

ECONOMY + BUSINESS
A.Fomina

A1 UCTOYHUKOB MATAHUS OTKPBIBAIOT MYTb
HOBbIM NPUIOXEHUAM

9KOHOMMUKA + BUZHEC
A.DoMMHa

WHO DRIVES ELECTRONICS: MEN OR WOMEN? 136 KTO AIBUTAET /IEKTPOHUKY: MYXUYWUHbI UNTU

GENDER RESEARCH IN RADIOELECTRONICS INDUSTRY
The article presents a set of results of Russian radicelectronics
industry employees' gender distribution research conducted by
Elektronika Central Scientific Research Institute experts. The
article provides an estimation of current conditions and trends
in radicelectronics industry having effect on male to female
employees ratio in the industry companies.
Keywords: gender composition in radicelectronics industry,
percentage of males and females in radioelectronics industry,
average employee age

XEHILUMHDI?

FEHJEPHOE MCCNEAOBAHWE PAAVOINEKTPOHHOM
MPOMbBILLAEHHOCTA

[pUBOANTCS pAA Pe3yNLTATOB MCCNeA0BAHUA TeHAEPHOro pacnpe-
JeneHusi paboTHUKOB NPeANPUATUIA DOCCUNCKOW PaANO3INEKTPOH-
HOW MPOMBILWIEHHOCTU, NPOBEAEHHOro Creumanuctamm LUHWK

"3neKTPoHMKa". JAeTCH OLEHKA TeKYLLUM YCIOBUSIM W TEHASHLMAM

B PAAMO3NEKTPOHHOW OTPACIN, BAUSIOLLUM HA COOTHOLLEHMWE KO-
4eCTBA MYXXUUH W KEHLUMH, 3aHATLIX HA AAHHBIX NPEANPUSTUSX.
Kniouesble C10Ba: reHepHLIA COCTaB B PAfIMO3AEKTPOHHON
NPOMBIWNBHHOCTY, JONA MYXHUH WU KEHLLWNH B
PafIN03N1eKTPOHHOW NPOMbILNEHHOCTU, CPEAHWIA BO3PACT
paboTHWKOB

E



TOPIC OF THE YEAR: INTERNET OF THINGS TEMA rOAlA: UHTEPHET BELLEW
P.Chachin 1.4a4mH
loT IS BEING INTRODUCED INTO HOUSING AND 138 loT BHEAPSIETCA B KX
UTILITIES INFRASTRUCTURE MpUBOAATCA CBEAEHUA O TEKYLIEM COCTOSIHUM W npobaemax BHe-
The article provides information on current state and problems ApeHus pelleHnid HTepHeTa Belen B cdepe XUAULHO-KOMMY-

of loT solutions implementation in the area of housing and HANLHOIO X034MCTBA B POCCMM HA OCHOBE AOKNAA0B KOHbepeHLmnm
utilities sector in Russia based on “loT in Housing and Utilities  "WHTepHeT Bewlen B XUANLLHO-KOMMYHaALHOM X03s1cTBe — loT
Infrastructure 2017" conference speeches. B XKKX 2017".
Keywords: Internet of Things, loT standards, "Smart House”, Knrouesbie croBa: VIHTepHeT Bellen, (TaHAapTs VnTepHeTta
housing and utilities sector automation BeLler, "YMHLIA JOM", aBTOMATU3aUNS B XXUANLLHO-
KOMMYHA/IbHOM X039/ CTBe
NEWS 144 HOBOCTHU

PRINTED WIRING MEYATHbIA MOHTAX

REPORT FROM THE PRODUCTION SITE PEMOPTAX C MPOU3BOACTBA
Yu.Kovalevsky KO.KoBanesckmnm
HUMANS ARE THE PRIMARY BASE 147 B OCHOBE YHUKANbHbIX PA3PABOTOK -
OF UNIQUE DEVELOPMENTS. VISIT TO PRODUCTION FACILITY  TIPEX/E BCETO OANA. BM3NT HA TTIPOU3BOACTBO
OF MEANDR JSC ~ 3A0 "MEAHZP"

EQUIPMENT OBOPYAOBAHUE
[.Arimoto WN.ApnmoTo
CHIP-SHOTTER AND PRECISION PICK AND PLACE 156 B HEAAJIEKOM BYAYLLEM YKUN-LWYTEP
MACHINE WILL TURN INTO ONE PIECE OF EQUIPMENT IN W MPELM3NOHHBIA ABTOMAT CTAHYT OJHOM
THE MEASURABLE FUTURE  YCTAHOBKOW



J.Rehm

A.P3m

EFFICIENCY 160 SKOHOMWYHOCTb -

ISTHE MAJOR CHALLENGE OF CURRENT REFLOW OWENS

V.Sitko

OCHOBHAS MPOBAEMA COBPEMEHHbIX MEYEN NAMKA
ONMNABNEHNEM

B.CnTKO

HOW CHALLENGES OF OUR TIME CHANGE PRODUCTION 164 KAK Bbl3OBbl BPEMEHW MEHAIOT TEXHONOTUIO

TECHNOLOGIES:
PBT EXPERIENCE IN EQUIPMENT DEVELOPMENT

NPOU3BOACTBA:
ONbIT KOMOAHWW PBT B PA3PABOTKE ObOPYAOBAHWSA

NEWS 168 HOBOCTHU

PROBLEMS AND SOLUTIONS
A.Gorbach

NMPOBNEMbDbI U PELLEHUA
A.lop6au

IMPLEMENTATION OF COMPREHENSIVE WIRE HARNESS 170 PEAIU3ALINA KOMIJIEKCHBIX NMPOEKTOB MO

PRODUCTION RETOOLING PROJECTS FOR SPECIAL-
PURPOSE PRODUCTS OF RUSSAIN DEFENSE-INDUSTRIAL
COMPLEX:
FROM PROBLEM TO ITS SOLUTION
The article discusses the specific features of comprehensive
wire harness production retooling projects in respect to Russian
defense companies, analyses their common implementation
approach drawbacks, and suggests ways to avoid these
drawbacks. It provides information on solutions of STF Techno-
Alliance Electronics and other Russian companies for projects
implementation in the area of wire harness production.
Keywords: Wire harness production retooling, production
modernization, wire harness manufacturing equipment

A.Medvedev, M.Stepanova

NEPEQCHALLEHWIO XXT'YTOBOIO NPON3BOACTBA

AR U3LENWIA CTIELMANBHOTO HA3HAYEHUA
NPEAMPUATUN ONK POCCUN:

OT NPOBNEMDBI K EE PELLIEHWAIO

PaccMaTpuBaOTCsl OCODEHHOCTW NPOEKTOB NO KOMNAEKCHOMY nepe:
OCHALIEHWMIO XTYTOBOTO NPOWM3BOACTBA NPUMEHUTENLHO K POCCHA
CKUM OBOPOHHBIM NPEANPUATUAM, AHANWM3UPYIOTCS HEAOCTATKU Pac:
NPOCTPAHEHHOMO NOAXOAA K UX PeANU3aLMU, NPeanaraioTcs cnocobbl
YCTPaHEeHUS JaHHbIX HeAOCTaTKOB. pUBOAATCS peteHnst HTD "TexHo-
AJILAHC INEKTPOHMUKC" U APYIUX OTEYECTBEHHBIX KOMMAHWIA NS peanu-
3311 NPOEKTOB B 0BAACTY KIYTOBOTO NPOV3BOACTBA.

KnioueBble cNOBa: NepeocHalleHue SXryToBbiX NPOU3BOACTB,
MOIepHM3aLns MPOM3BOACTBA, 060PYAOBAHWE f/151 MPOMN3BOACTBA
KryTOB

A Mepgepes, M.CTenaHoBa

CURRENT-CARRYING CAPACITY OF SOLDER-FREE 176 TOKOHECYLWAA CMOCOBHOCTb HEMAAHDIX

PRESS-FIT CONNECTIONS
When the current in PCB power lines reaches hundreds and
thousands of amperes solder-free Press-Fit connections, which are
formed by pressing the contact pins into the metallized PCB holes,
replace soldering. The subject of the research stated in the article
is the determination of limiting load currents for high-power
Press-Fit current leads taking into account the materials’ thermal
stability and ambient temperatures.
Keywords: printed circuit boards, power circuits, solder-free
connections, Press-Fit contacts, current heating, limiting load
currents

COEAMHEHUNA

TUTA PRESS-HIT

B Tex Cnyyasx, Koraa TOKW B LensX NUTaHKS NeYaTHbIX NAAT J0CTH
FaloT COTEH U ThICAY amnep, Ha CMeHy Naike NPUXOAAT HenasHble
coeuHeHns tuna Press-Fit, obpa3oBaHHbie BNPECCOBbIBAHWEM
KOHTAKTHBIX LUTLIPEA B METANAN3UPOBAHHBIE OTBEPCTS NEYaTHbIX
nnat. MpeaMeToM UCCNeA0BaHUN, U3NOXKEHHLIX B CTaTbe, CTano
onpegeneHne NpeaenbHbLIX TOKOB HATPy3KW NS MOLIHbIX TOKOBBO-
[0B TUNa Press-Fit ¢ y4eTOM TEPMOCTONKOCTU UCNONb3YeMbIX MaTe-
PWUANOB M TeMNepaTyp BHELWHER CPefbl.

KntoueBble cAOBA: NEYATHBLIE NAATLI, LENW NUTAHUSI, HENasHbIE
COEANHEHWS, KOHTAKTLI Press-Fit, TOKOBLIA HArpes, npeaenbHbie
TOKM Harpy3Km



K.Tikhomirov, S.Alekseev

K.Tuxommnpos, C.Anekcees

SOLDER JOINTS RELIABILITY PREDICTION.182 NPOrHO3UPOBAHUE HAAEXHOCTH MASHbBIX

THERMO-MECHANICAL FATIGUE: THE MODELS BASED ON
CREEP STRAIN. PART 2
The fifth article of the series devoted to solder joints reliability
prediction under conditions of thermo-mechanical fatigue
presents one of the most popular constitutional equations taking
into account visco-plastic deformations. The article describes also
the benefits and application area of the equation. It presents the
models based on creep deformation in various cases for calculating
the number of load cycles before failure occur.

Keywords: solder joint failure, thermo-mechanical fatigue,

fatigue life simulation, creep strain, viscoplasticity

TECHNOLOGIES
SVantsov, Z.Maung Maung

COEAUHEHUA.

TEPMOMEXAHWUYECKASA YCTANOCTL: MOAENN,
OCHOBAHHDIE HA ZIEOOPMALLMY NOMYYECTW. YACTD 2

B natom ctatne unicna, NOCBALLEHHOIo NPOrHO3MPOBAHUIO HAAKHOCTH
NAsHLIX COEAMHEHNA B YUIOBUSIX TEPMOMEXAHWYECKOW YCTaNnocTh, npu-
BEAIEHO OAHO W3 Hambonee NOMYASIPHBIX KOHCTUTYLIMOHHDBIX YPaBHEHNN,
YYUTLIBAOLMX BA3KONAACTUYECKe ,ElE(DOpMaLlVIM, OonncaHbl €ro npenmy-
LLECTBA M 061aCTb NPUMeHeHWS. [laH psia MOAENe pacieTa Ynaia LIMK/IoB
Hal'py>KEHVIﬂ [0 BO3HUKHOBEHUS OTKd3d, B OCHOBE I<OTOprX JIEXXKUT yHeT
[ehopMaLMK NOMBYHECTH B PA3NNYHLIX BAPUAHTAX.

Knwouesble cnoBa: 0TKa3 NAAHOI0 coejuHerHusa,
TepMOMexaHquCKaﬂ yCTa}'IOCTb, MOLI,EﬂMpOBaHMe yCTaﬂOCTHOPI
AONTOBEYHOCTH, Ll,eq)OpMaLlMﬂ nonayqecm, BA3KONAACTUYHOCTb

TEXHONOIun
C.BaHuoB, 3se MayHr MayHr

USING OF THERMAL MODEL 190 UCNOJ/Ib30BAHME TENNOBOW MOAE/IN

TO DETERMINE THE PARAMETERS OF PRINTED CIRCUIT

BOARDS' DRILLING PROCESS

The authors of the article present examples of practical application

of previously described (Ne8 for 2016, No.2 for 2017) mechanisms

of thermal phenomena and models of temperature variations in

the cutting zone to determine the drilling process’ parameters and
conditions.

Keywords: PCB drilling, overheating of the drill, drilling conditions,

limiting wear, allowable number of drilling, drill resource

FVasilev, A.Gorelov

IN19 ONPEAENERNA TAPAMETPOB MPOLIECCA CBEPITEHUS
MEYATHbIX MIAT

B aHHOW CTaTbe aBTOpL! NPEACTABASIOT NPUMEPSLI NPAKTUYECKOro
NpUMEHeHus paHee NpeAcTaBNeHHbIX (N°8 32 2016 rog, Ne2 3a 2017
rof1) MeXaHU3MOB Pa3BUTUS TENNOBLIX SBNEHUA U MOAENN U3MEHE-
HWUS TeMNEepPaTypbl B 30HE Pe3aHus aAng onpeaeneHna NapameTpos
Y PEXUMOB NpoUecca CBepIeHUs.

KnioueBble cnoBa: CBep/ieHune NeyartHbIX NAaT, Neperpes cBepna,
PEXMMbI CBEPNEHUS, NPeLeNbHLIN M3HOC, AONYCTUMOE YNCI0
CBep/IeHUN, pecypc ceepna

®.Bacunbes, A.fTopenos

ADHESION 194 AAT'E3NA NASIbHBIX MACOK,

OF 3D PRINTED SOLDER MASKS
The article discusses the results of experiment to determine the
adhesion of solder 3D masks (that is masks created on 3D printer)
conducted in the course of investigations the prospects of 3D
printing introduction in the production processes of electronic
devices.
Keywords: printed circuit boards, built-in components, solder
mask, 3D printing, solder mask adhesion

FOR THE ENGINEER

NOJIYHMEHHDBIX HA 3D-TIPUHTEPE

B CTaTbe paccMaTpuBatoTCs pesynbTarhl KCNEPUMEHTA NO Onpede-
NIEHVIO aaTe3nn NasnbHLIX 3D-MACOK (TO €CTb MACoK, CO3AAHHDIX Ha
3D-NpuHTEPE), NPOBEAEHHOTO B NPOLECCE NCCNEAOBAHNA NEPCNEKTUB
BHeApeHWs 3D-NeYart B NPOLECChb NPOM3BOACTBA INEKTPOHHLIX CPEACTS,
Kniouesble CNOBA: neyarHble NAaTh!, BCTPOEHHbIE KOMMOHEHTbI,
nasnLHasn Macka, 3D-nevarhb, aaresus NasnLHON Macku

UHXXEHEPY

80, 98,107



