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3KPAH~POBAHHbI E ~ 5E33XOBbIE KAMEPbl KA KAllbTEPHAT~BHbI E
 

l-13MEPl-1TEllbHbIE nIlOUVIAKl-1l-1 CP EACTBA 3ALUl-1Tbll-1HillOPMA~l-1 l-1
 

KO~lnaHM~ «TECTnPI-1 GOP» npOM3B0/1MT 3KpaHMpOB<lHHble M6e33xoBbie Ka Mepbl,
 
orse-aouu-e Tpe60BaHMq,,1<DCB KPOCCMM, a TaK>Ke roCT B06naCTMpa/1 MOM3Me­

peH ~ ~ M3neKTp oMa r H MTHo~ COBMeCTMMOCTM. KOMnaHMq npeanaraer MaKCMManb­

HO3¢¢eKTMBHble c TOYKM lpeHMq KayeCTBa MCTOMMOCTM peWeHMq, nonuorruo
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o Bl-15POAl-1ArHOCTl-1KE TE XH ~ lI EC K W CIlO>KHbIX
 
npOMblWIlEHHblX05bEKTOB
 
n p ~ M e H e H M e cnerrpanu- ux MeT0/10S BM6po/1MarHOCTMKMc o ne paT ~sHb l M nOMC­

KOM, TOYHO~ nOKan M3alj~elil , OljeHKO ~ ¢aKTMyeCI<Oro COCTOq HMq Mnporuosnpo­

saHMeM pa3SMTMq M3Hoca KMHeMaTMyeCI(MXvmos TeXH ~YeCK M cnO>KHbiX 06beKTos
 
(TCO) 06ec n eY ~T nosuure nae 3KcnnyaTaljMOHHOlil 6e30nacHoCTMMxa-ecrea 06­

cnY>KMSaH~q TCO.
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cno~ H bl x sapMCTopoB pa31lMYHoro KOHCTpyKl MSHoro McnonHeHMq ,IlocToMHCTsa 
BapMCTO pOS /1Mana30Hpa60'IMxHanpmKeHMlil OT e/1MHMlj /10 COTeHSOnbT, BblCO I<Oe 
6b1CTp0/1elilCTSMe, HM3KaqCTOYlMOCTb. 
KlllOyeBble cnoaa: BapYlCTOp, M Horoc n o~ Ha~ CTpyKTypa, sucosoe 
6b1CTp0/1elilCTSMe 

C!J l<oMVlccapoB
 
HAAE>KH bIE MELF-PE3WCTOPbl OT KOMnAHWl-1 FIRSTOHM
 
OCIWBHOlil TMn SblnYCKaeMolil TalilsaHbCKolil KOMnaH Melil Firstohm npO/1YKljYlM ­

MELF-pe3MCTopbl, xoropue OTnYl'laIOTCq SblCOKOlil Hil!1e>KHOCTblO, /10nrocpoYHolil CTa­

6MnbHOCTblO, GOlilKOCTblO K YlMnynbcHolil HarPV3Ke MnOBblweHHblMre meparypaM.
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KIl104eBbie CIlOBa: l\il E L F-pe3~CTopb l , Firstohm, MMnynbcHble pe3MCTopbl ,
 
eucoeosonu uuepelMCTopbl, npeljM3MOHHbiepesacropu. pe3MCTOpbl l111q
 
M3MepeH ~ ~ TOKa
 • n011HB 

• epMHMI 

3J1EK TPOHIiIKA H AY K A ITEXHOJlOf l151 1E113 HE C	 N£3 (001 9 4) 2020 

· o611a \.I 

no M ~ 

• B03MO 

3aKa3l1 

I epyHKL 

I HOBeH 

JI
 
--1' 

3Af
 
~ 

cnVlCOK PEKnAMOAATEnELIl 

AVD SystEI s 41 

ChipExpo 99 
GS-Nano ech 9 
ITAG Iechnoloqies I II 
I<E'ysigll t 47 

M an W ell '1 3 

Ml crocil ip . 49 
ornsun 1<J1all dH 

NOr 147 

ODU . IV 06110>.<1<,) 

PCBtechnotoqv 35 
Picosun 185 

Rohde t: SCll W,'lrZ BI<nc11Ka 

:, ' mi Expo 19 
Siemens 21 
AI<lvl 187 
/ \fl b¢ a KOMllnel<T It 
APM VI ~ .37 
AcceMI)yc BI<nev, I<J 
11< «u -rrer» BI<nelitKa 

r !loGan \!IHlI<VlHVlpv.Hr 11106,10lKI<a 

[ pvrma KOMnaf' l<1 ii1 OCTel< 
I pynna l<peMHVl C1 3fl 
Jl)I<EOn (PVC) 

J]vlllOJ1 b 

301l0T00 uuap 

snn . lI1 oLU KJp -Ona 

~'1 f-lTe r pa Jl 

!I1 HTeil nekr poa . 

!I1 p:<yTCKVli1 p e ll e ~1Hbl iil sason 
J( J1 E' FJ ep 

I<OMI10,teHTiI 

K1 1J«\11 HnAlI1 H rrvn» 
I<VJ10H 
Ivlal<po t pvnn 

lv1 11, 1<POBOfl IlOB2R ) !l E' l<TpOI-t 

lv1 vll<[JOBO!lHORble CIK , E' Mbl 

M v1JlaH,Qp 

MOAYI1" HTIJ . 
MOH Ofl Hl 

tviOpVlOH 

HI<T 

II 06110>Kl<a, 93 

161 
.. 17 

B:<neC1l<a 

BI<fl ellll<a 

tG5 
56-'57 

B I <n e ,~ :< a 

.87 

7 

..	 51 
55 

13 9 

31 

«a 3 
83 

145 
109 

B K n e ~lI< a 

44 
53 

HOBbie l CXH OnOnI,VI . 5 

HTna6 

H O 81 

OCT f' I<-CMT 

n naHap ( DM-OMO) . 89 

n naTaH 151 

npv: CT 13 5. 

PaAVl OKOMIl . 75 

pAfJ,3 n 188 

C Vl J1 0 B a ~ 3nel<TpOHvi«a. 121 
CVI ~ Melpo I 175 

CMn 177 , 186 

reco« 1 

T E C HI P ~1 5 0 P 79, 129 
3 Kcno3neKTpoHVl KiI 3 8 

) l1 eKoH,Q 181 

3nT EX 113 
3CTO . 183 

fOE- \I1 HlepH e l~w " lI 173 

6 



c ... 

r 
1 

A. Tsvet kov 
NEW DEVELOPMENTSFROMPKKMILANDRJSC INTHE FIELD OF FREQUENCY 

OSCILLATORS 
'Illearticlereviewsthenew developmentsof PKKMilandr JSC in the[ieldor 

requencyoscillators: GK385-Pminiatureradiation-hardened clockoscillator and 
1316MMseriesof oscillator'sactive part chipc;. Information on the featuresand 

charac teristics of these devicesisprovrded 
Keywords:oscillator, chip. signal 

ELECTROMECHANICAL COMPONENTS 
S. Peskova 

3MHIGH SPEED EDGE CONNECTORS 
To solve the task of connect inga printedorcuu boardwith otherelements 

3M offer) an innovative integrated solution: SPD08 serieshigh-frequencyedge 
connectorsand nat twinaxial cable. 

Keywords: SPD08 edgeconnectors.board-to-boardcon nection,board-to-cable 
connection 

F.l<omissaro v 
FANHAR RELAYS: HIGH QUALITY AT COMPETITIVE PRICES 

Thearticle con siders the rangeof relaysmanufactured byFanharfor use in 
telecommunications, smart homes, mousinal control systems, consumer 

electronics, industrial automationandphotovoltaic powersources 
Keywords:Fanhar, relays, operating voltage, elearical resistance accelerated 

aging testsunder the innuence of temperature, durability, climatic tests, 
[larnrnabilitv load capacity, sensitiVity 

POWER ELECTRONICS 
V.Gromov, P.Yastrebov 

5320 CHIPS - THE NEW SERIES OF SWITCHING VOLTAGE REGULATORS 
Kremny EL GroupJSCintroduced 5320 chips, a new series of switchingvoltage 
regulatorswith a built-in power SWitch. Chips aredesiqned for use in ground­

based and space equ ipment, avia tion, Navysurfaceand underwater devicesas 
well asin general purpose industrial equipment 

Keywords: voltageregulator, built-in powerSWitch 

PEAAKlJ,Lo10HHblC1 COBET: 5. 5a6 a~H , 10. 50pf1COB , n . BepHf1K, 

B. Bf1 WH eBCKf1i:i , C. raMKpenf1A3e, 10. rvnsea. r. l<pacHIo1 KoB, M.I<pf1 TeHKO, 

n . I<Y~bK O . B.nyl( f14 eB, A. nepeBep3eB, c.n opr uoa . A.Cf1 rOB. B. tlla xuoa. 

B. uina«. A. S1KyHf1H 

Lo13AATEnb Lo1 Y4PEALo1TEnb - PLo1lJ, "TEXHOC<D EPAll 

r EHEPAnbHblC1 ALo1PE KTOP: 0 l< a3a H ~e Ba 

r n ABHblC1 PEAAKTOP: A. Cvno s 

3AMECTLo1TEn b rnABHo r o PEAAKTOPA: 1O.l<oBaneBcKf1 i:i 

BbIn YCKAIOLl(Lo1 C1 PEAAKTOP: 0 Paarosopo sa 

PEAAKTOPbl PA3AEnOB: B E>KOB, H.Enf1 CeeB, VI.l<o KOpeBa, B.M ei:i n f1 ~eB 

nLo1TEPATYPHblC1 PEAAKTOP: n.neTpOBa 

KOPPEKTOP: A.ny>KKOBa 

KOMn bIOTEPHA51 BEPCTKA: A. He6onbCf1 H, O.Onei:iHIo1KoB 

142 

148 

152 

156 

A. l...( Be TI(OB
 

HOBbiE PA3PA60TK~ AO "nKK M~nAHAP » B06llACT~ f EHEPATOPOB
 
4ACTOTbi
 
PaccMOTpeHbl HOBbie pa3pa6oT K~ AO "nKK M~ lI aHJlP » B06naCTl-1 reneparopoa Ya ­

CTOTbl' Jl-1H anopHl>I Ci TaKToBblCi pilJ\~aUI1 01l1l 0-CTO Ci K~ Ci resepar p f K385-n " ce­

p~~ Ml-1KpOCXeMB16MM aKT~ B l to Ci 4, 1~ reueparooa. n p~Bl'JleHa ~H <j>0pMau~~
 

06 oco6e H HoCT~x ~ xa paxrepnctaxaxi\dHHbIXyCTpoCicTB.
 
KJ11O'leBble CIlOBa: reaeparop, MflKpocxeMa, c ~ rHan
 

3J1EKTPOMEXAHVlYECKVlE KOMnOHEHTbl 
c.n e CI<OBa
 

BblCOKOCKOPOCTHblE KPAEBblE PA3bEMbl3M
 
nn~ peweH~~ np061leMbi coeA~HeH ~ ~ ne4aTHoCi nnaru c APyrl-1MIo1 31le ~ eura­

M~ KOM na H ~~ 3M npennaraer ~ H I I O BaUI'10 H HOe KOMnlleKC Hoe pel1leHVI I>ICO KO­

4aCTOTHbie xpaeauepa3beMbi ce p Vl ~ SPD08 VI nllocK~~ TB~H a KG1 all bH L ICi Ka6ellb.
 
KIlIO'leBble CIlOBa: xpaesue pa3beMLI SPD08, coeAVl HeH ~e nnara-nnara.
 
coeA~ H eH ~e nllaTa-Ka6enb
 

<D . l<oMVl ccapOB
 
PEllE OT KOMnAHl111 FANHAR: BblCOKOEKA4ECTBO no KOHKYPEHTHblM
 
l.\EHAM
 
Bcran e paccMoTpeH acco pT~ M eHT pelle, BblnycKaeMblx K O Mn aH~ eCi Fanhar, AM
 
n p~Me H e H~~ B 061lacm TelleKoMM YH Vl K a L\ ~Ci , "yMHoro AOMa", npoMblwneHH blx
 
C~CTeM y npaBlle HVI~ , 6blTOBOCi 3 Ile KTpO H~K~, npoMblwlleHHoCi a BToMa T ~3a L\ Vl VI
 

VI <j>oT03lleKTpVl 4ecKVlX~CT0 4 HVl KOB 3HeprVl Vl .
 
KIlIO'leBbre CIlOBa: Fanhar, pene. pa604ee Ha n p~ JKeH Vl e , 3IleKTp~ 4ecKa~
 

CToCi KOCTb, ~ cn bITaH VI ~ uavrxo peuuoe crapeuaenOli B03Ae Ci CTB~eM
 

reuneparvpu.AOflfOBe4HOCTb, KnVlMaT Vl 4eC K~e ~ CIl bITaH~ ~ , Bocnnal~ eH~ e MOCTb.
 

HarpY3 0 4 Ha~ cnOC06HOCTb, YYBCTBVlTell bHocTb
 

CVlJ10BMI 3J1EKTPOHVlKA 
B. ipOMOB, n.>lCTpe6oB
 
HOBMI CEP~Sl ~MnY llbCHbIX CTA6~llI13ATOPOB HAnpSl>KEHI1Sl ­

M~ KPOCXEM bl 5320
 
AO «rpvnna I<peM HVl Ci 3Jl" npencraauno HOBylO cepVl IO ~ M Il YflbCH b IX CTa6V1IlVl3a­

TOpOB Han pmKe H ~ ~ co BCTpoeHHb:MCVl IlOBblM KIl 1040M- MVlKpocxeMbl 5320 Mf1­

KpocxeMbinpeAHa3Ha4eHbi AIl~ npVlM eH eH ~ ~ BH<l3eMHOCi ~ KOI MVl4ecKoCi T XHVlKe,
 
aB!t1a L\ ~ ~, HJlIBOAHOCi ~1 nOABoAHof! TeXH VlKe BMW, a TaK)I(e B06ll.lenpOMbll1llleH­

HOCi annaparvpe.
 
KIlIO'leBble CIlOBa: cTa6~m13JTOp H<l n ~Hl)l(e H ~~ . srrpoe H Ci c~llo Bo Ci KIl104
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V Ezh ov B. EJKOB 
MORNSUNQA1S1DC / DC CONVERTE RAPPLICATION IN POWER TRANSISTOR 166 nPHMEHEHHE DC / DC-npE06PA30BATEilEH QA151 OT MORNSUN BCXEMAX 

GATE CONTROL CIRCUITS FOR SOLAR INVERTERS YnPABnEH~HI3ATBOPAM~ MO~HbIXTPAH3HCTOPOB AnsI HHBEPTOPOB 
When d e s iQflI n ~ IGBT control ( ir(lJlts lIsed rnInverter systemsa numberof specific conHE4HbiX 6ATAP EH 

requuememsshoulrl be consdered.TIleart icle describesan exampleof IGBT npvl npoeKTVlpOBa HVIVI cxeM y np aB neHVI ~ IGBT V1 cnonbJYCMblXBI1HBepTopHblXCvr­
control cirCUI t using QAI51DC! DCconverters from Mornsun. creuax cneiweT YYVl TblBaTb P~A m el1 V1 <pI1yeCKVlX Tpe6oBaHVlI1. B c rse paccuo­

Keywords: Isolated DC / DCconverter, inverter system, photovoltaic power TpeH npVl MCp LXeMbl y n pa Bn e H VI ~ IGBT c I1 CnOnb30BallVieM DC! DC npeotiparoaa­
station. control cirt uit , IGBTdriver, noise immunity 1enel1 QA1 51or Mornsun 

KnlO'leable cnosa: vi30nVlpOBaHHbll1 DCI DC-flpc06pa30U.1 renb, VlHB e p To p l , a ~ 

cucreua. ljJ oTo3ne K l pVlYeCK a~ CTJ H l1 V1 ~ . cxeaa y n pa B n e H vl ~ , ~pa fl B e p IGST. 
nOM exoYCTOI1 YVl BOCTb 

A Pavlov A. n aBflo B 
TDK-LAMBDA GENESVS+ PROGRAMMABLE POWER SUPPLIES: 170 npOrPAMMHPYEMblE ~CT04H~K~ nHTAH~ Sl GENESVS+ OTTDK-LAMBDA: 

HIGH POW ER INA COMPACT FORM -FACTOR BblCOKASl MO~HOCTb B KOMnA KTHOM KOpnYCE 
Thearticle reviews the characteristics and applicaticns of TDK-Lambda GENESVS· B crarse pa cc~WTpeHbl xapaKTepVl CTVl KVi VI o6naCTli np li Me H e H VI ~ HOBOro CeMel1­
newprogrammable power suppliesfamily featured ru qhpower d e n ~ i t y, efnciency. CTBa nporpaMMVl pyeMblx VlCTOYHVl KOB nilr aH VI ~ GENESYS· OT 10K-Lambda, KaTO­

reliability and nexibility for the user pble OTnVlyalOTGj B b I COK O ~ YA e n b H o ~ MOUjHOCT hlO . 31jJIjJ eKTVlBHoCT blO. HaAeJ.< HO­
Keywords: ENESYS·, TDK-Lambda. programmable power supply. power density, CTblO VI rVl6KVlMVi B 0 3 MOJ.< HOCT~M Vll\n~ nonssoearen a. 

graphical user interface KnlO'leable ( noaa: GENESYS· . TDK-LanllJd<1 , nporpJMMlipyeMblii VI (TO Y H~'K 

nVlTa HVI ~ , YAenbHaHM0ll1110CT b, rpaljll'\yeCKVlI1 VlHTeplJ>eI1Cnonssoearens 

CAD/CAE C~CTEMblnpOEKT~POBAH~~ 

A Strogonov A. Cr poro uos 
USING MATlAB / SIMULINK AlTERA DSP BUILDER TO DEVELOP A FIR FIlTER 176 nPHMEHEHHE AlTERA DSP BUILDER CHCTEMbl MATlAB / SIMULINK 

SIMULATION MODEL IN PARALLEL DISTRIBUTED ARITHMETIC tlnSl PA3PA60TKH HMHTAIlHOHHOH MOtlEnH KH X-!l>HnbTPA 
Thearticledescribesan exampleof developinga FIR r lter in parallel distributed HAnAPAnilEnbHO~ PAcnPEtlEnEHHO~ AP~!l>METHKE 

antnrnetk using : e methodology of object-oriented designing DSP devices with B crane pac MOTpeH npVlM ep pa3pa6oTKVI KVl X-IjJVln bTpa Hd na pa n n e n b H o ~ 

Altera DSP Builder extension packageof Mal lalJ / Simulink system. pacn pel\ene HHOii apVl IjJ MeTVl Ke c Vl CI1 onu30RaHVl eM MeT oAOnOCfl \'l o6beK1HO ­
Keywords: Altera DSP Builder, MatlalJ/ Sim ulink. Quartus Prime, HRfilter, 0p\'leHTVlpO BaHHoro npOe KT\'IpOBaHvl ~ UOC-YCTj)OI1 C1 B c n p~ Me ll e ll ,; e M naxera 

parililel distributedarithmetic, serial distributedari hmetic, FPGA.VHDL code, pa c wVlpeH VI~ Altera DSP BuilderC\'l( reMbl Miitl ilb / Slnlulink. 
DSPdevice KnlO'leBble cnosa: Altera DSP BUIlder, MatlalJ I Simulink,QuartusPnme, 

KVl X-¢\'InbTp. napannenbHJ!1 pa c n p eAe n e f ll 1 a ~ dpVlI!IMeH1Ka, nOcne,ilOIldTenbHaJ1 
pacnpeAeneHHaJ1 a p \'l ~ ) M e n-t K a , nm«; VHDL-KOA, UO C-YCTPO~ CT B O 

>KYPHAnbl AO IIP~U. IITEXHOC<J)EPA» 

" 3 n EKTP O H VlKA: " H A HO VlHIJ,YCT PVl51» "C TA H KO VlH CT PYMEHT»
 
H aY Ka ,Te xHonor~~, 6~ 3Hec » H aY 4Ho -Te XHiIl YeC KiIl~ )I(ypHan, n ocB~lLI eHHbl~ o r pacneeow Ha YYHO-Te XHiIlY eC l<iIl~ >Ky pHan,
 
H aYYHO-Te XH~Y eC K~~ >K ypHan, n OC O ~ L11e H H b l r;:; HaHOMaTepillanaM. HaH03neKTpOHiIlKe, HaHO­ KO MnneKCHO p acc MaTpillBa lO lLIiIl~ np oone­

W~POI<O M Y cnexrpv BonpOCOB B 06naCTiIl ,lJ,aTY iIlKaM ill HaHo YCTp o~CTB aM . AiIlarHOCTiIll<.e Mbl CT :l H I<Oill HCTp Y Nl eH TanbH o~ npo wsuu­

pasp aoorxi« ill iIl3 r OTOBneH iIl~ 3ne l<TpOHH O~ HaHOCTpY I<TYP ill HaHOMaTepillanOB, HaHo6VlO­ neHHOC TiIl
 
ill pazinosne« rPO H H O ~ an naoa r vpu ill ee KOM ­ T e XH 0J1 0rill ~M ill npillMeHeHiIl lOHaHOTeXHono­ ISSN: 2499 -940 7
 
nOHeHTOB. a 1al<>K e orpacnesu x Te tl ,lJ, e H I..\ !I1 ~ r ill ~ 0 Me,lJ,iIll..\VlHe.
 
ill C OC T O~ H iIl ~ pblHKa. )1<ypHan opilleHTiIlpOBaH ISSN: 1993-8578 " LJ, V1 <P PO BA 51 3KOH OMVlK A »
 
l<aKHaPY I<, oB O,lJ, iIlTene~ pa3nillYH OrOY P O BH ~ , )KypHan, n OC B ~ l.l1 e HH b l ~ ~OPN1Vlp OBaHiIl lO
 

r a « ill Ha Hay'IHbIXill iIlH JKeHepHO-TeXHiIlY e­ «A H A n VlT VlK A» 1..\!I1~P O B O~ 3KOHOMiIl l<iIl B P<D B 1<0Hl.(enryanb­

c KiIl xpa 6 0 THVl K oBBc~ep e np oeKTiIlp oBa HiIl ~ Me )\( O Tp aCn eBO~ HaY4HO-TeXHiIly eCl<iIlr;:; >KypHan HOM . iIlHCT iIlTYl.(iIl OHallbHOMill TeXHiIlyeC KOM
 
ill npOill 3BO,lJ,CTBa 3neKTpOHiIl KiIl . a TaP Ke o C03,1J,aHillill, iIl3Y4eHiIl ill ill npillMeHeHiIlill HOBblX ac ne icr ax.HOBOCTHble , aHilnillrillyeCl<iIle
 
BCMeJK HblX 06 n a C T ~ X . aeuiec rn illMaTepillaJ10B. )KypHaJ1 nOC B~ lLI e H ill s xcnep ruue MaTepillanbl.
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