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Edumenko A. A. IIpoektupoBanie Me;KOJIOYHBIX IJEKTPHUECKUX COEIMHEHHI
BJIEKTPOHHBIX CPEACTB B 6a30BbIX Hecymux KoHcTpyKuusx.— Onecca: Ilo-
Jutexnepuoauka, 2013.

B xHure paccMarpmBaioTCS BONPOCHI MPOEKTHPOBAHMS MEKOJOTHBIX JEKTPHIECKIX
COETMHEHWIA B AJIEKTPOHHOI amnmapaType, CO3/[aBaeMoil ¢ MCIIOJb30BaHNEM Ga30BBIX
Hecymux kouctpykuuit (BHK). Tlpusoantcs kiaccudukanus U XapakTePUCTHKA
COBPEMEHHBIX THIOB aJiekTpuueckux coenmnenuit 1 BHK, dopmanmsoBanb
3a/laul X MPOEKTHPOBaHuA. Bosbllioe BHUMaHME Y/eJEHO METOJaM U CPeACTBaM
ITPOEKTUPOBAHNUST MEKOJIOUHBIX AJIeKTprieckux coeaunennii 1 BHK, a Taxske Bonmpocam
CO3/JaHus MoJieJiell 1 aropuTMOB IIpoeKTupoBanusd. OT/eNbHO PACCMOTPEHDI METO/Ibl
MTPOEKTUPOBAHUS 3JEKTPOMOHTAXKA C MCIOJb30BAHWEM HEMAsTHbIX KOHTAKTHBIX
coeuHeHnit. PaccMaTpuBaeMble METO/Ibl M MOJIEJI — KOMITbIOTEPHO-OPHEHTHPOBAHHbIE
U TIPE/IIOIAraloT MIMPOKOE UCIOJIb30BAHUE CPE/ICTB BBIYMCIUTENbHON TEXHUKH.

Kuura npennaznavena /st pa3paboTINKOB 2JIEKTPOHHBIX CPeACTB. BMecte ¢ TeMm, ona
MOJKET ObIThb MOJIE3HA CTY/IEHTAaM U aCIUPAHTaM COOTBETCTBYIONIMX CITEI[HATbHOCTEI.
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CIRCUITRY OF POWER SUPPLIES FOR PULSED ARC WELDING
WITH CHAOTIC CURRENT OSCILLATIONS

Phenomenon of deterministic chaos in nonlinear systems is of interest to researchers first of all for its funda-
mental aspects. Recently the tendency has changed from fundamental to applied research.

Deterministic chaos was found in electrical circuits with a welding arc and its fundamental properties were
investigated. The technological advantages of pulsed oscillations in circuits with laser-arc discharge over
welding processes were shown earlier. The authors have reason to believe that the application of chaotic oscil-
lations also has a positive effect. Only experimental studies can confirm this assumption. The purpose of this
work is to develop promising circuit solutions for specialized power supply with current chaotic oscillations.

Application of set-top boxes to the existing power sources to create chaotic oscillations of pulsed current arc
has been proposed. The development of circuit design has been based on the results of previous studies of de-
terministic chaos in RLC-circuits with electric arc. The advantages and disadvantages of various circuits have
been discussed in order to select schemes of set-top boxes for the practical implementation.

Keywords: electric arc, chaotic oscillations, pulsed arc welding, circuitry, power supply.
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Borym M. B. IlpoextnpoBaHue nbe303JeKTPUICCKUX JATYMKOB HA OCHOBE IIPO-
CTPaHCTBEHHbIX 3JIEKTPOTEPMOYNIPYrux Moeeii.— Mocksa: Texnocdepa, 2013.

Kuura nocssiiena IpoeKTUPOBAHUIO IIbE303IEKTPUYECKUX JaTYNKOB € UCIIOJb30BAHU-
€M COBPEMEHHbIX METO/I0B MaTeMaTH4eCKOro MoeanpoBanusa. Onucanbl KPUTEPUH, aJl-
FOPUTMBI M IPOIE/YPhI /I PAIIMOHATIBHOTO U 1[eJIEHANPABIEHHOTO BbIGOPA KOHCTPYK-
WU JJaTYNKA, MATEPUAJIOB M Pa3MEPOB JIeTaJiell ¢ TIOMOIIbIO YHUBEPCAJbHBIX OTHOCH-
TEJIbHO TEOMETPUH U3/IeJIUsI U CIIOCOO0B MPUIOKEHUST HATPY3KU YNCJIEHHBIX MTPOCTPAH-
CTBEHHDIX 3JIEKTPOTEPMOYIIPYTUX MO/iesIell. JTO [103BOJISET YIYyUIIUTh TEXHUYECKHE Xa-
PAKTEPHUCTUKH TThe303IEeKTPUIECKUX JaTINKOB 32 CIeT 0O0CHOBAHHOTO BBIOOPa KOMIIPO-
MICCa MEX/IYy WH(MOPMATHBHOCTBIO W HA/IEXKHOCTHIO M3/ B IIPEANOJIAraeMbIX YCJIO-
BUSX 3KcILIyatarun. JP@eKTHBHOCTD MPe/JI0KEHHBIX METO/I0B IIOATBEPSKIACTCS Pas-
pPabOTKOI cepuu Mbe303JEKTPUIECKUX [TaTYNKOB ¢ YHUKAJbHBIMUA CBOWCTBAMU, HaIe/l-
X IHAPOKOE ITPUMEHEHNE B BUXPEBLIX U YJIbTPA3BYKOBBIX PACXO0/I0MEPaX >KUIKOCTH,
raza ¥ Iapa /iid CUCTeM IIPOMBIIIJIEHHOW aBTOMATUKHU, KOTOPble MIMPOKO IIPUMEHSIOT-
€4 B IIPOMBIIIIJIEHHOCTH.

[Tpeanasnavena A/ ClelUaIlCTOB, 3aHUMAIONIUXCS IIPOEKTUPOBAHIEM U IIPUMEHEHU-
€M Ibe303JIeKTPUIECKUX ITpeobpas3oBaTesiell N JaTYNKOB B N3MEPHUTEIbHBIX U YIIPABJIS-

|.-| OmuX CUCTEMaxX, a TaKKeE ACIIUPAHTOB U CTYJAEHTOB TEXHUYECKNUX BY30B.
Ly Y
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Bour b. II., Murrax A., I{ao 0., Crapp I'. Hano-KMOII-cxembI 1 npoeKTH-
poBanue Ha ¢pusuyeckom ypoue.— MockBa: Texnocdepa, 2014.

Knura cocrout u3 tpex pasmenoB. B 1-m pasnene comepskarcs
BeCbMa aKTyaJbHbIE CBEIEHUS 06 OCOGEHHOCTSIX COBPEMEHHBIX
texnoJioruit CBUC yposuga 130 —90 um. Bo 2-m paszede omuca-
HBI COOTBETCTBYIOIINE TPUEMbI TIPOEKTUPOBAHMS Ha (DIU3NIECKOM
YPOBHE JIJII CXEM CMENIaHHOTO CHTHAJa W aHAJOTOBBIX KOMIIO- i
HEHTOB, CX€M MaMsTH, METOJ0B CHUKEHUST TIOTPEOJISIEMON MOTII-
HOCTH, CXEM BBO/Ia,/BBIBOJIA U 3AIIUTHI OT HJIEKTPOCTATUUYECKO-
rO pas3psjia, MEeJOCTHOCTH CHTHAJIA C YYETOM JJTMHHBIX MeXKCOoe-
nuaeHNi. B 3-M pasmesnre paccMOTpPEHBI MPUEMbI MTPOEKTUPOBA-
HuA, oéecnqu/IBanmHe TIOBBIMIEHNE BbIXO/a T'OAHBIX U YUYET Ba-
pUAIil TEXHOJOTUYECKOTO MPOIECCA.

Kuura npegrasHavena jjisi KOHCTPYKTOPOB, MH3KEHEPOB-TEXHOJIOTOB, pa3pabaTbiBaio-
IIMX HOBBIE TEXHOJOTUU M COOTBETCTBYIONINE MPABUJIA TPOEKTUPOBAHUSI.
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CupaBounuk no paguosokaiuu. B asyx ku. / Ilog pea. M.M. Ckounn-
ka.— Mocksa: TexHocdepa, 2014.

9710 Tperbe uznanne CrpaBouHNKA. PajMoIOKAIMOHHAS TEXHU-
Ka KaK JIJIST TPaKIAHCKOTO TPUMEHEHNS, TaK U JIJIST BOEHHBIX I1€-
JIeH TIPO/IOJIKAET PA3BUBATHCS B HAIPABJIEHUSX PACHIMPEHUS 00-
JIACTW TIPUMEHEHUST ¥ COBEPIIEHCTBOBAHWM TeXHOJOrHH. Heko-
TOpbIE TEMbI, OTPA’KEHHBbIE B TIPEIBIAYINNX MU3IAHUSIX CIIPABOY-
HUKA, KOTOPBIE MPEJACTABASIOT Ceuac MEHbIIUN UHTepPeC, ObLIN

CNPABOYHHK
10" PAVHONOKALIHH
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OBTAINING RAISED DENSITY CONNECTIONS BY THERMOSONIC
MICROWELDING IN 3D INTEGRATED MICROCIRCUITS

The authors consider the processes of obtaining raised density microwelded connections in 3D-integrated mi-
crocircuits by the thermosonic microwelding. The processes include the use of the raised frequencies of ultra-
sound, application of the microinstrument with a thinning of the working end and precision devices for ball
formation, which provide reproducibility of connections quality.

At a small step of contact pads, the use of a wire of small diameter (not more than 25 um) is necessary for
devices with a multilevel arrangement of leads and chess arrangement of contact pads on the chip, providing

the maximum length of the formed crosspieces does not exceed 4—5 mm.

Keywords: microwelding, thermosonic, connections, integrated microcircuits.
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COTOBbIE CETH
PAOAMOCBSI3N

HpI/IBeI[eHbI IIPUHIIUIIBI ITOCTPOEHUA 1 (l)yHKIlI/IOHI/IpOBaHI/IH ce-
TEl CBA3H C IIOABUKHBIMHA 06beKTaMu IIpu UCIIOJIb3OBaHUU CO-
TOBOI CTPYKTYPbI 30HBI ITOKPBITUA; OCHOBbI OPTaHU3allUN MHO-
TOCTAHITMUOHHOTO IOCTYyIIa C PA3JUYHBIMU BU/aMU Pa3JACJICHUA

C NOABMXXHbIMM
CUTHAJIOB; TEXHUYECKNE XAPAKTEPUCTUKU MU(PPOBBIX CTaHIAP- OEBLEKTAMM
TOB CHCTEM IIOJBMXKHOM PaJMOCBA3M, MOJYYUBIIUX IHPOKOE “;.!“' i ;‘_

[IPU3HAHNE B MUPOBOI pakTuke. VccieayioTes pa3indHbie MO- a
JIeJTH PACIIPOCTPAHEHUST PAJAMOBOJIH BOJU3N MTOBEPXHOCTU 3€M- J& e
JI, KOTOPbIE MCIOJIb3YIOTCS JJIsI PACYETOB YPOBHS CHUTHAJA HA o= &
BXO/Ie TIPHEMHNKOB 6a30BBIX U MOOMJIBHBIX CTaHNNI. Bosbimoe

BHUMaHUE Y/EISeTCS BOIIPOCAM aHAM3a BHYTPUCHCTEMHDBIX TT0- _
MeX 1 MeTo/laM uX yMenbierns. [IpuBoasTcs pacuernbie Gop-

MYJIBI LISl OIIpe/le/IeHusl OTHOIIEHST CUTHAJM / TIOMeXa B JI0O0N TOYKe COThI, a TaK)Ke
[UUIST KOHTPOJISI CTETIEHN M3MEHEHHs 9TOTO OTHOIIEHWS TIPU MePeMEIIeHuH MOOMIbHOI
CTAHIINU B TIPEJIeJIaX COTBbI. BriepBble B CHCTEMAaTH3MPOBAHHOM BH/IE M3JI03KEHBI OCHO-
BBI TEOMETPHH COTOBBIX CTPYKTYpP. C MO3UINN TEOPHN MAcCOBOTO OOCIYKUBAHUS pac-
CMOTPEHBI 3JIeMEHTbI TPOEKTUPOBAHNS COTOBBIX CeTel MOABMKHON pajnocBsiau. Teo-
PETUYECKU MaTePUaJ HLIIOCTPUPYETCs: GOIBIINM KOJTNIECTBOM YHCIOBBIX [TPIUMEPOB.
Yuebmoe 1mocobue mpeHA3HAYEHO [IJISI CTYIEHTOB CTAPIIMX KYyPCOB, ACIIUPAHTOB U CIIe-
IUATICTOB B 06JIACTU TIPOEKTUPOBAHUS, PA3BOPAUYNBAHUS M TECTUPOBAHIS COTOBBIX
ceTell PAJMOCBSI3H C MOBUKHBIMI 00HEKTAMI.
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