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\. USING THE PULSE MEASUREMENT OPTION 

~I N THE AKIP-4214 SERIES SPEORUM ANALYZERS 
The P UIS'~ Analysis feature in the AKI P-4214 spectrum analyzer 

provides powerful too lsfor analyzing pulsed signals,allowing 

engineers to effect ively evaluate the dynamic behavior of signals in 

modern systems. 
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and cont inuity defects, analyzes their advantagesand disadvantages 

It describes measurement systems that do not require hard-to-find 

componentsand can beassembled from availableelement base. 
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OCCURRING INMULTILAYER THIN-FILM STRUOURES 

A device hasbeendevelopedthat allows for dynamic 

determination of the main funct ional characterist ics 

of the self-propagating high-temperature synthesisoccurring 

in mult ilayer th in-film st ructures.Theart icle presents 

a block diagram and describes the device'sdesign. 
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MEASUREMENT AND TEST FIXTURES. 
SOFTWARE AND HARDWARE COMPLEXES 

FROM DESIGN TO QUALITY CONTROl 
ICSocket LLC develops and manufacturesmeasurement 

and test fixtures, including socketsof any complexity.Theart icle 

describesvarious types of such fixtures, including functional 

test boards,electro-thermal burn-in boards, carrier 

boardsand interface boards. 
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P M apl<OBVlY 

50	 ~cnOllb30BAH~E on~~~ ~3MEPEH~S1 ~MnYllbCOB 

BAHAII~3ATOPAX CnEKTPA CEP~~ AK~n -4214 

et>yHKL\V1 51 Pulse AnalysisBaHan V13aTOpecnekrpa AI< V1 n-4214 

npenocraenser MOll\Hblecpencr aaaHanV13a V1M nynbcHblx CV1rHanO B, 

n03Bon 51 51 V1 H>KeHepaM3Q)(jJeKTV1 BHoOL\eHV1BaTbAV1 HaMV1yeCl<Oe 

nOBeAeHV1 e CV1r HanOBBcoapeue-n-ux CV1CTeMax. 

KIlIOyeBble cnoaa: AI<V1n -4214, BY -V1Mnynbcbl , aHanV13aTOp cnekrpa. 

MeToAbl V1 3MepeHV151 cnekr pa 

1< . En Vl cj:> aHL\eB 

56	 HOBbiE Ql~3W·IECK~E np~H~~nbl 

~ METOAbl ~3MEPEH~S1 AEQlEKTOB QlOPMbl 
Bcrar se npencraene- 0630PMeTOAOB V13MepeHV151 Ae¢eKTOB¢OPMbl 

101 cnnoun -ocr u. npoauannsnpoaauu V1 XAOCTOV1HCTBa 101 HeAOCTaTI<V1 

OnV1caHbl V1 3MepV1TenbHbleCV1cTeMbl , He HY>I<AalO ll\V1eC51 BAecj>V1L\V1THbIX 

KOMnOHeHTax 101 KOMnneKTyeMble 1013 AOCTynHolil3neMeHTHoIiI 6a3bl. 

KnlOyeBble CI10Ba: MynbTV1ceH copHOCTb, xpvrnove p. OTeyeCTBeH­

Hble npuoopu , V1M nopT03aMell\eHV1e , nporpaMMH ble nponvkru 

1<. BOfl l<OB 

62	 YOPO~OBO A~HAM~4ECKOro KOHTPOIISI OCHOBHblX 
QlYHK~~OHAllbHbIX XAPAKTEP~O~K PEAK~~~ 

CAMOPACnpOOPAHSIlOll\EroCSI BblCOKOTEMnEPATYPHOro 
C~HTE3A np~ npOTEKAH~~ BMHOroCIIO~HbIX 

TOHKOnllEH04HbiX OPYKTYPAX 
Pa3pa60TaHO yCTpoIilCTBO , noaaonruouiee onpenensr s BAV1H aMV1y e­

CI<OMpe>KV1Me OC HOBHble cj> YH I<L\V10HanbHble xapaKTepV1CTV1I<V1 pea«­

L\ V1 V1 caMopacnpocTpaH51 IO ll\erOC51 aucoxor euneparvpuoro cV1 HTe3a 

BMHorocnolilHblx TO HKOnneHOYH blX cr pvxrvpax. Bcran-e npencr as­

neuaCTpyKTypHa51 cxeua 101 onncueaercn KOH CTPYKL\V1 51 YCTpoIilCTBa . 

Kl1lOyeBble CI10Ba : peal<L\V151 caMopacnpoCTpaH51 IOll\erOC51 

aucoxoreun eparypuo ro cV1H Te3a , cj>YHI<L\V1 0H anbHble 

xapaKTepV1CTV1KV1 , MHorocnolilH ble TOHI<onneHOYHble crpvkrvpu. 

AV1 HaMV1y eCKV1 Ii1 KoHTponb 

10 AHVlCVlMOB 

68	 ~3MEP~TEllbHASI ~ ~cnbITATEllbHASI OCHAOKA. 
npOrPAMMHO-AnnAPATHbIE KOMnllEKCbl 
OT npOEKT~POBAH~S1 AO KOHTPOIISI KA4ECTBA 
000 «AIiICV1 COI<er» paspaoar usaer 101 np0V1 3BOAV1T V1 3MepV1TenbHYIO 

101 V1cn blTaTenbHYIO OCHaCTKY, BTOMYV1 Cne I<OHTaKT V1pYIOll\ V1e vcrpoa­

CTBa nlO601i1 cnO>KHOCT V1 . Bcrar seonV1CbI BaIOTC51 pa3nV1YHble TV1nbl ra­

I<olilOCHa CTKV1 , BI<fllOya51 nnar u ¢ YHK L\V10HanbHoro «o-r rpons . sne«­

TpoTepMoTpeHV1poBI<V1 , nnaTbl -HOCV1TenV1 101 nnaru-oopuapoearen« 
Kl1lOyeBble CI10Ba: V1 3M epV1TenbHa51 101 V1 cnbITaTenbHa51 OCH aCTl<a , 

I(OHTaKTV1pY IOll\V1e vcrpoucr aa. TeCTOBbleCTaHL\ V1 V1 , nporpau u aoe 

06ecneyeH V1e 

•
 

fI 

HAYYHblE CnEL\VlAJlbHOCT\I1, no KOTOPblM \I13AAH\I1E BXOA\I1T B nEPEYEHb BAK: 
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RELIABILITY AND VALIDATION 

R Glazunov 
"-..SOLUTIONSFOR MEASURING AND CALIBRATING 

ELECTRONIC COMPONENT PARAMETERS 
INATEMPERATURE RANGE FROM TOLAB 

Thearticle summarizesT'Lab's experiencein creating measurement 

and calibration rigs for electroniccomponents across 

a wide temperature range Theproposed solutions simplifY 

operations, improve reliability, and significantly reduce 

the cost of test equipment. 

Keywords : climat ic chambers, temperature range, test board, 

motherboard/backplane,vibratio n isolation 

o Bordyuzha, M. Gorlov 
COMPARATIVE EVALUATION OF THE RELIABILITY OF 

TRANSISTOR AND DIODE BATCHES 
Theartic le proposes six methods for comparativelyassessing the 

quality and reliability of semiconductor device batches.Variable 

parametersand characteristicsare described, and the methods' 

reliability isanalyzed. All methodsare patented and tested 

on batchesof semiconductor products manufactured at Russian 

electronicsindustry enterprises. 

Keywo rds: comparative evaluation, quality and reliability, 

batch of semiconductor devices, transistor 

current transfer ratio 

o Chuprinova 
MODEL FOR ESTIMATING THE NUMBER OF POSSIBLE FAULTS 

INPRINTED CIRCUIT ASSEMBLIES 
Thearticle discusses a model for assessing the number of faults 

in printed circuit assembl ies, based on the analysis of factors 

influencing the occurrenceof defects, suchas technological errors, 

materials, operating conditions and assembly methods 

Keywo rds: assessment of the number of faults 

in printed circuit assemblies, intelligent test and diagnostics 

of printed circuit boards 

S Anto nychev, A Antsev, E. Ezhov, E. Minakov, E. Yanov 
VIBRATION DIAGNOSTICS AND PREDICTIVE ANALYTICS INFUEL 

AND ENERGY EQUIPMENT lIFECYCLE MANAGEMENT 
Thearticle demonstrates typical sensor installation errors 

and the consequences of incorrect diagnostics,wh ich led 

to resonance phenomena and the risk of fan failure in a three-section 

cooling tower . It concludesthat a transition from a reactive 

to a proactive maintenance strategy isnecessary 

Keywords : cooling tower, vibration sensor, 

II0T, FMEA 

HAAE>KHOCTb Lt1 Lt1CnbITAHLt1S1 

P. rJla3Y HoB 
76	 PEWEHl1Sl AnSl113MEPEHl1Sll1 HACTPOflKl1 nAPAMETPOB 

3KIi Bl'lHTEPBAJlE TEMnEPATYP OT KOMnAHl1l1 TOLAB 
Bcrarse 0606ll\eHonur I<OMnaHVIVI TOLab no C03AaH VlIO 

Vl 3MepVl TenbHblx/HaCT pOeYHblX CTeHAOB AnS1 3neMeHTOB 31<5 

BVlHTepBane reuneparvp npeAnaraeMble peweHVlS1 vnpouiaior 

eunonueune OnepaL\VI (1 , nosuuiajor HaAe>I< HOCTb VI cvurecrae-u-o 
CHVI >l<alOT CTOVIMOCTb ncnurarem-uoro 060pYAoBaH VlS1 . 

KIIIO'l e Bble cnosa: l<nVlMaTVlyecl<Vle l<aMepbl , TeMn epaTypHbl(1 

AVlana30H,TecToBaS1 nnaTa, MaTepVlHCl<aS1 nnaTa, BVl6popa3BS13l<a 

o 50p,lJ,IO>l<a, M. rOpJlOB 
82	 CPABHl1TEJ1bHASl O~EHKA HAAE>KHOCTl1 nAPTl1fl 

TPAH311CTOPOB 11 A110AOB 
Bcran-e npennoxeuo urecrs cnOC060B cpaBHVlTenbHo(1 OL\eHI<VI
 

«a-recraa VI HaAe>I<HOCT VI napTVI (1 nonvnpoaon-uucoeux npnoopos.
 

OnVlcaHbl sapurpveuue napauerpu VI xapakrepucr axn, npoauanu­


3V1poBaHa AOCToBepHoCTb MeToAoB Bce cnocoou sanareuroaauu
 

VI onpoooaauu Ha napTVlS1Xnonvnpoaonu nkoau x Vl 3Aen VI (1 , usror os­


neHHblXHd npeAnpVl S1 TVl S1X 3nel<TpOHHo(1 npouuurneuuocrn PeD .
 

K/lIO'leBble cnosa: cpaBH VlTenbHaS1 OL\eHI<a, «a-recrso
 

VI HaAe>I< HOCTb, naprus nonvnpoeonunkoaux npnoopos.
 

1<03¢¢ VlL\ VleHT nepena-m TOI<a TpaH3V1CTopa
 

O YynpV1 HoBa 
92	 MOAEJ1b O~EHKl1 K0J1114ECTBA B03MO>KHbIX 

HEl1CnPABHOCTEfl BnE4ATHOM Y3J1E 
Bcrarse paccMaTpVlBaeTcS1 MOAenb OL\eH I< VlI<On VlyeCTBa 

HeVlcnpaBHoCTe(1 Bne-raruux vsnax, oCHo BaHHaS1 Hd aHan Vl3e 

¢aI<TOpOB, Bn VlS1IOll\Vl XHd B03HVlI<HoBeHVle Ae¢eI<TOB, Tal< Vl X 

l<al<TeXHOnOr VlyeCI< VlenOrpewHocT VI , MaT e p Vl an ~ , ycn o B Vl S1 

31<cnnyaTaL\Vl VI , MeToAbl c60pl<VI . 

Krnoveasre cnosa: oueuka «onn-recreaHeVlcnpaBHoCTe(1 

ne-raruux vsnos, Vl HTennel<TyanbHbl(1 l<oHTponb 

VI AViarHoCTVll<a ne-raruux Y3noB 

C AHTO HblyeB , A AHl..\eB , E E>I<OB , E MV1 Hal<oB , E. 5i HOB 
100	 Bl1liPOAl1ArHOCTl1KA 11 nPEAl1KTl1BHASl AHAJ1l1Tl1KA 

BynPABJ1EHl1l1 >K113HEHHbIM ~l1KJ10M OIiOPYAOBAHl1Sl BK 
Bcran-e AeMoHCTp VlPYIOTCS1 TVln VlYHble oW Vl61<VI MOHTa>l<a AaTY Vll<OB 

VI nocneACTB VlS1 Hel<Oppel<THo(1 AViarHOCT VlI<VI, npaaenume 
Kpe30HaHcHbiM S1BneHVlS1M VI pVlCl<aM paspvureans BeHTVlnS1TopoB 

Tpexcel<L\ VlOHHo(1 rpaAVlpH VI (A enaH BblBOA 0 He06 xoAVIMOCTVI 

nepexona OT peaI<T VlB Ho(1l< npOaI<TVlBHo(1 crparerun 

06cnY>I<VlBaHVlS1 . 

K/lIO'leBble cnoaa: rpannpaa, AaTYVlI< BVI 6paL\VI VI , npoMblwneHHbl(1 

V1HTepH eT Bell\efi, aHanVl3 BViAOB VI nocneACTBVI(1 OTI<a30B 
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ELECTROMECHANICAL COMPONENTS 
M. Popov, D. Bakanin 

t--. MINIATURE CONNECTOR CONTACTS: 106 
DESIGN AND ELECTRICAL PARAMETERS 

The articleexamines the design featuresand electr ical parametersof 

miniatu reconnector contacts w ith a pitch smaller than 13 mm 

It demonstratesthat a promising design is thetw ist pin contact w ith 

seven contact points, providing low contact resistance 

and high wear resistance. 

Keywords: miniatureconnectors,contact pitch, 

tw ist pin, flex pin, stamped pin 

MICROWAVE ELECTRONICS 
I< Dzhur inskv 

RADIO FREQUENCY CONNECTORS 
AND CABLES AS SOURCES OF PASSIVE INTERMODULATION 

INWIRELESS COMMUNICATION SYSTEMS 
PART 2 

Based on a large numberof foreign and domestic publicatio ns, 

thearti cle examinesthe physical processes that causepassive 

intermodulat ion in radio frequencyconnectorsand cables used in 

wi relesscommunication systems. Methodsfor reducingpassive 

intermodulation are presented. 

Keywords: passive intermodulation, signal-to-noiseratio, contact 

corrosion, skin effect 
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