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Thearticle provides an overview of the main technologies 
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MOHTa>K MeTOAOM nepesepavro ro «pncranna (flip ~ch ip) ­

I<JllOyeBaR TeXHOJl OrViRKopnycVlpoBaHVlR COBpe MeHHblX 

BbI COI<O VlHTerpVlpOBaHHbIXMC, CVl CTeMHd «pucranne 
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LJ ACTb 2 
npeACTaBJleHbl nepenosue AOCTVI>KeHVlR uekoropux 3apy6e>KHblx 

I<OMnaHVli1 B06JlaCTVI coeA VlHVl TeJl ei1 , l<a6eJlei1 VlI<a6eJlbHbIXcoopo« 
AVlana30Ha CBY PaccMo TpeHbl nOJl VlMepHbie panno-rarroruue 

coeAVlHVl TeJl VlI<O MnaHVI VI Corning, l<a6eJlbHble C60pK VlI<o MnaHVli1 

SV Microwave VI Smiths Interconnect 
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TEST AND MEASUREMENT" 
~. L.Chelyshev 

DEVELOPMENT OF VERIFICATION ALGORITHM AND ANALYSIS 
OF THE OPERATIONAL CHARACTERISTICS OF DIGITAL MEMS 

ACCELEROMETERS UNDER STATIC CONDITIONS 
Theartic le proposes an algorithm for testing 

and verifying MEMSaccelerometersand analyzesthe results 

of studying sensor samplesunder static conditio ns using the 

developedautomated testing system 

Keywords : digital MEMS accelerometers.verificat ion algorithm, 

Allan error, axis covarianceand correlat ion, standard deviatio n 

RELIABILITY AND VALIDATION 

O. Chup rinova 

MODEL FOR ASSESSING THE IMPACT 
OF COMPONENT OVERHEATING ON THE RELIABILITY 

OF APRINTED-BOARD ASSEMBLY 
Overheating of printed-board assembly is one of the keyfactors 

leading to premature failures. Thearticleassessesthe impact 

of component overheat ing on PCBreliability. The calculations 

are based on a modified Arrheniusequation adapted 

for electro nic components 

Keywords: printed-board assembly, component overheati ng, 

degradation processes. Arrhenius rule 

M . Gub in 

AUTOMATED NON-DESTRUCTIVE 
TESTING DEVICE 

Thearticle presentsan automated devicefor non-destructive testing 

of coat ing qualit y on complexgeometrically shaped products 

It isdesigned to detect surface defectsand measure the thi cknessof 

the protect ivecoating applied to the inner wall of these products 

Keywords: magnetic and eddy current testing, 

complex geometr ically 

shaped products 
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KOHTPOJ1b 111 1I13MEPEH1I1S1 

fl . -lenuures 
110	 PA3PAliOTKA AJlroPl'lTMA npOBEPKl1l1l1CCJlEAOBAHl1E 

3KcnJlYATAU110HHbiX XAPAKTEPl1CTl1K Ul1Cl>POBbIX 
M3MC-AKCEJlEPOMETPOB BCTAT114ECKl1X YCJlOBl1S1X 
Bcrarse npennoxeu alllOpl-1 TM npOSepKI-1 1-1 sepwpl-1 l<aLjI-1I-1 

M3MC-aKcellepOMeTpos, rtpoauannsapoaauu pesvnsrar u 

I-1 CClleAOSaHI-1Sl 06pa3LjOS AaTY1-1 I<OS SCTaT l-1y eCI< I-1X YCIl OSI-1SlX 

c I-1cnollb30SaHI-1eM paspaoora uuof CI-1CTeMbl 

aSTOMaTI-1 31-1pOSaHH oro TeCTl-1 pOSaHI-1 Sl 

KIl104eBbie CIlOBa: LjI-1¢pOSble M3MC-aKcellepOMeTpbl , all rOpl-1 TM 

npoaepxn. OTI<Il OHeHl-1e Annaua, I<Osap l-1 aLj I-1 Sl I-1l<oppellSl LjI-1Sl oceiii, 

CTaHAapTHoe OTl<IlOHeHl-1 e 

HAAE>KHOCTb 111 1I1CnbITAH1I1S1 

O .Yynp l-1 HOS a 

120	 MOAEJlb OUEHKl1 BJll'lS1Hl'lSi nEPErPEBA 
KOMnOHEHTOB HA HAAE>KHOCTb nE4ATHoro Y3J1A 
neperpes ne-rar uoro Y31la - 0AI-1 H1-1 3 1<ll lOyeSblX¢a l<TOpOS, 

npI-1S0ASlll\I-1X 1<n pe~<Ae speMeHH bIM OTKa3aM . Bcrar se npnsezieua 

OLjeHI<a SIl I-1Sl HI-1Sl neperpesa l<oMnoHeHTOSHd HaAe>I<H oCTb 

ne-rar uoro Y31la . Bocuose patveros lle>K I-1 Tnpl-1 MeHeHl-1 e 

MOAI-1¢I-1 Ljl-1pOSaHHoro ypasH eHI-1Sl AppeHl-1yca,anarrrnpoeaaaoro 

AIl Sl 3Il e KTp OHH ~X KoM n o HeHTos . 

KIl104eBbie CIlOBa: neyaTHbliiiy3ell, neperpes l<oMn oHeHTOS, 

AerpaAaLjl-1 0HHbie npoueccu . npaSI-1 1l0 Aope-mvca 

M . ry6 l-1H 

124	 ABTOMAT11311POBAHHOE YCTPO~CTBO 

HEPA3PYWAIOLLlEro KOHTPOJlSl 
n peAcTaSIl eHo aSTOM aTI-1 31-1posaHH oeycT poiiicTSO 

uepaapvuraourero KOHTpOI1Sl «a-recrsa nOKpblTl-1iii 1-1 3Aell l-1 iii 

CIl O>KHOiii reOMeTp l-1 yecl<o iii¢ OPMbl , npeAHa3H ayeHHOe 

AIlSl SblSlSlleHI-1 Sl noaepxuocruuxAe¢ el<TOB1-1 1-1 3MepeHI-1 Sl 

TOIlll\I-1HbI3all\I-1THOrOnOI<pbIT I-1 Sl , I<OTOpoe HaH OCI-1TCSl 

Ha sHyTpeHH1010 CTeHKy AaHHblX1-1 3Aell 1-1 iii 

KIl104eBbie CIlOBa: MarHI-1TH bliii 1-1 Sl-1xpeTOI<OSbliii KOH TPOllb. 

1-13Aelll-1Sl CIlO>KHOiii reO MeTpl-1 yeCKOiii¢OPMbl 

PEWE 
XPAH 
KOMI 
HA m 

CIllC 

CoopeM 

B :moxy 
noveuieu 
Y3naMH r 
CHCTeMbl 

cseneuo 

Texuonor 
H3MeHRIO 

lllHMH CK( 

OCYlileCTI 
BHellpeH 
HHR. 'lTO 

SMD	 Wal 
3neKTpO~ 

TH4eCKHX 

nnaaepx 
KOMnOHel 

llBOHHHKi 
4eCKHX II 

B 3aKnlO' 
Hble nnai 

HeHTOB ­
3neKTpO~ 

3aUHR CK 

l-13AATEIlb Ii1 Y4PEAIi1TEIlb - PIi111 uTEXHOCQ> EPA» 

rEHEPAIlbHbllii AIi1PEKTOP: O. Ka3aHL\eSa 

rIlABHbllii PEAAKTOP: A. Cl-1 ro s 

3AMECTIi1TEIlb rIlABHOrO PEAAKTOPA: fO. l( osaneBcl<lo1fi 

BblnYCKAIOl1(li1lii PEAAKTOP: B. Maraeeaa 

PEAAKTOPbl PA3AEIlOB: B.E>KOB. E. kacnapos a. l-1 . I( OI<OpeBa 

IlIi1TEPATYPHbllii PEAAKTOP: n. n er po sa 

KOPPEKTOP: A.IlY~(Ko sa 

KOMnblOTEPHASl BEPCTKA: M . K031-1Ha 

PEKIlAMA 

A lo1peKTop no pa3BIo1 TIo1IO : r.Il o r lo1H oBa I recnt b@electron ics.r u 

3aM. Alo1peKTopa no pa3BIo1TIo1IO: A. MI-1pomo6oBa I 
mi rolyubova@technosph era.ru 

MeHeA>Kep no pexnawe: n .l<ap QI<I-1Ha I rec-kn igi @electron ics.ru 

nOAnIi1CKA: E.3afi Kosa Imagazine @technosphera .ru 

www.electronics.ru ; el ibrary.ru ; www.e.lanbook.ru 

AAPEC PEAAKllli1l-1 

Mockaa . vn. kpac uo nponerapoas. 16. crp . 2 

I8J 125319,Mocxaa. a/Q911redact or @elect ronicsru 

\. +7495234-0110 8 +7 495 956-33 46 

10 3IlEKTPOHIi1KA HAYKA ITEXHOnOr l1ill E I13 11EC	 N210 (0 0252) 2025 

mailto:Imagazine@technosphera.ru
mailto:lo1HoBaIrecntb@electronics.ru


INFORMATION 
AND TELECO M M U NICAT ION SYSTEMS 

V.Nenashev, V. kuzmenko S.Soleny 
METHOD FOR COMBINING RADAR VIDEO FRAMES 128 

WITH AVIRTUAL TERRAIN MODEl IN AGROUP 
OF SMAll-SIZED AIRBORNE RADARS 

Timely acqu isit ion of te rrain video info rmat ion 

in low visibi lity condit ions is essenti al for variou s mis sion s 

to day. The art icle presents a m eth od for m erging radar 

video frame s w it h a virt ual terrain model in an interact ing group 

of sma ll airborn e radars. 

Keywords: vide o informa t ion, airborne radar, 

radar video f ram es. vi rt ual terrain m odel. cluste r 

cor relat ion algo rit hm 

FOR ENGINEERS 118 

VlH<I>OPMAL.J.VlOHHblE 
VI TEIlEKOMMYHVlKAL.J.VlOHHblE CVlCTEMbl 
B . Henaures. B . I<Y3bMeHI( 0, c.COfl e Hbllll 

METOA OlibEA~HEH~S1 PAA~OllOKAU~OHHbIX 

B~AEOKAAPOB CB~PTYAllbHO~ MOAEllblO MECTHOCT~ 
BrpynnE MAllOrAliAP~THbIX IiOPTOBblX PllC 
CBoeBpeMeHHoe nonyyeHV1e BV1 Aeo V1 H<jJ0 pMal\ V1 V1 0 MeCTHOCT V1 

BycnOBV1 iJX OrpaHV1yeHHOCi BV1AV1MOCTV1 BOCTpe60BaHo CerOAHiJ 

npn BblnonHeHV1 V1 pa3n V1 YHblX3aAay Bcr ar se npencrasnes 

MeTOAo6beAV1 HeHV1 iJ paAV10n Ol<al\V10H HbIX BV1AeOl<aAPOB 

c BV1 pTyan bHoCi MOAenblOMeCTH OCTV1 BOB3aV1 MoAeCi CTBYIOU1e Ci 

rp ynn e Manora6apV1 THblX60 pTOBbiX Pile. 

KIlIO'leBble cnoaa: BV1Aeo V1H<jJ0 pMal\ V1 iJ. 60 pTOBaiJ Pile. 

paAV1 0nOI<al\V1 0HHble BV1AeOI<aAPbl, BV1pTyan bHaiJ MOAen b 

MeCTHOCTV1 , KnaCTepHo-I<oppeniJl\V1 0HHbICi anropurv 

VlH>KEHEPY 
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