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MOJEJN ITEYATHDBIX IIVIAT AJIA HEITAAHOTO
MOHTAKA SJIEKTPOHHBIX KOMIIOHEHTOB
METO/OM ITPOKOJIA ®OJIbI'M

IIpedcmasaenvr modeau newammovix naam (III1) 0as ycosepuieHcmeogannozo memood npoKoid (oJiveu.
Ilposedena oyenxa nromnocmu srexmpureckux coedunenuti maxux I111 ¢ cpasnenuu ¢ I111 das monmaxa
6 Omeepcmus U NOBEPXHOCMHOZ0 MOHMAXA. Paccmompenvl mexnonozuveckue omaudus u3zomosieHus ne-
YAMHBIX NAAM 01151 MEMOOd NPOKOAA (PoLb2U OM MPAOUUUOHHOZ0 MeMOdd.

Kmouesvle croea: neuamuas njaamd, Memoo npoxoJid éﬁO/leu, MEmoo MOHMAXA 6 omeepcmusi, noeepx-

HOCMHDBIL MOHMAXK.

Ha cerogngmuuii feHb I 9JE€KTPUYECKOTO
COeIMHEHNS BBIBOJIOB 3JIEKTPOHHBIX KOMIIOHEH-
TOB Ha MMEYATHBIX IJATAX HAPS/y C MasHbIMU COe-
JIMHEHUSIMU JTOCTATOYHO IMUPOKO MPUMEHSIOT coe-
JIMHEHUSsI, BBIMIOJIHSIEMbIE 3alIPECCOBKOI, 06J1a/1a10-
IMe BBICOKON TEXHOJOTUYHOCTBIO, HAJIEXKHOCTBIO,
CTOMKOCTBIO K BUOPAIUSIM, KOPPO3MOHHOW CTOM-
KoCThI0. [loCKOJMbKY Takue coe[UHEHUsT SBJISIOTCS
9KOJIOTHYECKN YUCTBIMH, OHU COCTABJISIIOT CEPbe3-
HYI0 KOHKYDPEHIIWIO TasiHbIM, a TEXHOJIOTHIO 3a-
MIPECCOBKU MOKHO PaccMaTpuBaTh Kak GoJiee 3gd-
(hbeKTUBHYIO U TIEPCIEKTUBHYIO aJIbTEPHATUBY TEX-
HOJIOTUSM TIalKu.

N3 HenasgHbIX KOHTAKTHBIX COEAUHEHWI 4acTO
UCIIOJIb3YIOTCSI KOHTAKTHBIE COeTMHeHusT «press-fits
[1], y KOoTOpBIX cpean HEIOCTATKOB MOXKHO BBIJE-
JINTh CJIO’KHOCTH TEXHOJIOTMHM WM3TOTOBJIEHHUS KOH-
TaKTHBIX BBIBOJIOB-IITHIPEN, UX 3HAYUTEbHbIE Pa3-
Mepbl B TIONEPEYHOM CEYEHWH W, KAK CJIe/[CTBHE,
cepbe3Hble OTPAHWUYEHUS JIJII YMEHBIIEHUsT Imara
PaCIOJIO’KEeHNST BBIBOJOB, 4TO OCOGEHHO BaXKHO
/LTSI MHOTOBBIBO/JTHBIX 3JIEKTPOHHBIX KOMIIOHEHTOB.
Bosiee TeXHOJOTMUHBIMU SIBJISIIOTCS KOHTAKTHBIE CO-
e/IMHEHUs] HA TI€YaTHOU TIJaTe, BBIIIOJHEHHbIE Me-
TozoM 1ipokoJia doasru (MIID) [2]. B atom ciy-
Yyae WCIOJb3YeTCS MPOCTast KOHCTPYKIMS BBIBO-
JIOB, pa3Mepbl KOTOPBIX TIPU HEOOXOAMMOCTH MOK-
HO YMEHbINATD JI0 J0JIell MUJLTUMETPA, YTO CII0CO06-
CTByeT MUHHMATIOPU3AIINN COeANHEHN . 3/1eCh, OfI-
HAKO, MOJKHO BBIJIEJIUTH HEJIOCTATOK, CBSIBAHHBII C
U3TOTOBJIEHNEM TIEYATHBIX TJIAT, KOTOPbIE MUCIIOJIb-
3YIOTCS IS Pean3allii 9TOTO MEeTo/la, — HaJu-
qre TJIYXUX OTBEPCTHI, YTO CHUKAET TEXHOJIOTUY-
HOCTb n3rorosjenus nevarupix mwiat (I . Kpome
3TOTO, CJIEJYET TAKXKE OTMETUTD BO3MOKHOCTD TIPO-
SIBJIEHUSI HETATUBHOTO JIEUCTBUS PeJIaKCAIUK JIU3-
JIEKTPUYECKONW OCHOBBI IeYaTHOM TIJIATHI.

B nacrosimeit pabore paszpaboTaHbl MOJIENN Tie-
YATHBIX TLJIAT, TPEIHA3HAYEHHBIX [IJIS HEMASTHOTO
MOHTaKa METOJ/IOM TTPOKOJIa (DOJIbIY € THOKUM TLIe-
HOYHBIM [JIUDJIEKTPUKOM, KOTOpbIe 00eCrevYnBaioT
HAJIE)KHOCTD HJIEKTPUYECKOTO KOHTAKTA.

Koucrpykuus I gist MmonTaka
ycoBepiuieHcTBoBaHHbIM MITMD

Jlns yaydieHust TeXHOJIOTUYHOCTH U HAJIEKHO-
CTH KOHTAKTHOTO COeMHEHNUS TIPE/JIaraeTcsT BBITOJI-
HSATH €r0 YCOBEPIIEHCTBOBAHHBIM METO/IOM TIPOKO-
Ja HoJIbru — B OTJIMYME OT ONMUCaHHOMW B [2] KoH-
crpyknuu, III1 comepkuT rTHOKYIO MEYaTHYIO TLIa-
Ty, KOTOpas TTPUKJIENBAETCSA K SKECTKOM.

Ha puc. 1 mpeactaBieHo KOHTAKTHOE COeAMHE-
HUE, COCTOSIIIIEE U3 3JIEKTPOHHOIO KOMIIOHEHTA, TH6-
kol nevarnoil miaartel (ITIII) ¢ KOHTaKTHOH ILIO-
ma Kot 6e3 OTBEPCTHS U JKECTKOH IeYaTHOH Iiia-
o1 (JKIIII) co ckBo3HbIM OTBepcTHEM. CoeHeHne
BBITIOJTHSIETCST CJIEIYIOIUM 06Pa3oM.

BbiBoj 7 ¢ 3a0cTpeHHBIM KOHIIOM 2 3JIEKTPOHHO-
ro KOMIIOHEHTa 3 1O/ MeXaHWYeCKUM BO3/eHCTBU-
€M TIPOKAJIbIBAET (DOJIbI'Y KOHTAKTHOM TLIOMA/IKU 6
BMecTe ¢ IieHouHol ocHoBoit 5 T'IIII, paspbiBaet

1 2 3
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Puc. 1. KonraktHoe coeanteHne
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1 — BBIBOZ,
2 — 3a0CTPEHHbINI
KOHEIT BBIBOJIA;

3 — 9K;
4 — JKIIII;
5 — TTIII;

6 — KOHTaKTHas
miaomagaka I'TIII;
7 — CKBO3HOE OT-
Bepctue B JKIIII;
8 — cJon KJes;
9 — mepexojHOe
OTBEPCTHE MEXK-
Iy TIPOBOJISTIIUMU
CJIOSIMU
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MX Ha T0JIOCKHU, KOTOPBIE IIpH JaJbHelIneM BBe/e-
HUU BbIBoJa B oTBepcTHe 7 B ocHOBe JKIIII 4 B1on
€ro OCH C CWJIOH TPMKUMAIOTCS K CTEHKaM 3TOTO
OTBEPCTUS BBIBOJIOM 3JIEKTPOHHOIO KOMIIOHEHTA.
HazgeskHOCTh KOHTAKTHOIO COEIUMHEHUS JOCTUTAET-
cd 3a CYeT TOTO, UTO JUAMETP BBIBOJA WU OMHICAH-
HO¥ BOKDPYT €r0 TIONIEPEYHOTO CEUEHUS OKPYKHOCTH
(ecim popma cevenust oTaMYHA OT Kpyra) GoJIblie
JaMeTpa OTBEPCTHSI.

IDTOT METOJ TI03BOJIIET 3a CUYET TMPUMEHEHUS
ckBo3noro orsepctus B JKIIII moBbicUTh ypoBEeHD
TEXHOJOTUYHOCTU TI€YATHON ILJIAThl MO CPAaBHEHUIO
C METO/IOM, KOT/la MCIIOJIb3YEeTCs TledaTHast T11aTa ¢
rayxum orBepctueM [2]. Kpome toro, Gmaromapst
tomy, uro I'TITT o6asaeT cBOMCTBAMU TIJIEHOUHOTO
JIN3JIEKTPUKA, oOecriednBaeTcst 60Jiee TIJIOTHBIH MPHU-
JKUM (POJIBTU KOHTAKTHOI TLIOMIA/IKU K TOBEPXHO-
CTH BBIBOJA M, COOTBETCTBEHHO, 60Jiee KauyeCTBEeH-
HOEe KOHTAKTHOE COeJIMHEHNE B YCJOBUSX BPEMEH-
HOW peslakcanuu cjaouctoro ausjekrtpura sKITII.

CrpyKTypa [evaTHbIX IJIaT 3aBUCHUT OT TOTO, Ka-
KOe HeO0OXO/IMMO KOJIMYECTBO MPOBOJISIIUX CJIOEB.
Hexoropbie mpe/iyiaraeMble KOHCTPYKTHBHBIE MO/Ie-
JIV TIEYATHBIX TLJIAT C MJICHOYHBIM (POJTbTUPOBAHHBIM
JIM3JIEKTPUKOM B UX COCTaBe /I KOHTAKTHOTO COe-
IWHEHWS METOIOM TTPOKOJA (POTBIH TTPeICTaBIECHbI
B Ta6a. 1. Mogeau [T ¢ GOMBITUM KOJUYECTBOM
CJIOEB MOTYT OBITh TIPE/ICTABJIEHBI AHAJIOTHYHO.

KoHcTpyKIust mevaTHON TIathl Hapsany ¢ ¢op-
MOW ceueHUs U pasMepaMu BbIBOZOB DK aBigercsa
OTIpelesIAONIeNl B MPOIIECCE CO3IAHUS HAIEKHOTO
HEMasHOr0 KOHTAKTHOro coefuHeHus. Ilpu arowm,
OJIHAKO, HEMAJIOBAYKHBIMU ABJIFIOTCS U TaKUe IIOKa-
3aresu 111, Kak MJIOTHOCTD 3JIEKTPUYECKUX COCIU-
HEHWI, KOTOpasd 3aBUCUT OT KOJMYECTBA KOHTAKT-
HBIX ILJIOMIQJ0K Ha BCEX CJIOSX, B TOM YHCJIE OTHO-
CSAIIMXCS K TEPEXOHBIM OTBEPCTUSIM, M TEXHOJO-
FUYHOCTH M3TOTOBJICHMSI.

AHaJM3 MJIOTHOCTH 3JEKTPUYECKHUX COeMHEHUt
IIII gas MoHTa’ka MeTO0M MPOKo.a ¢Goabru

IIpoBenmem cpaBHeHUWE TOKa3aTeseil TMJIOTHOCTH
aJieKTpruecknx coeamuennit Ha ITII st MoHTaKa
MII®D u na 11l Apyrux akTyaJbHBIX TUIIOB — JIJIsT
MoHTaxka Ha nosepxHoctb (MII) u MoHTa)Ka B OT-
sepcrusa (MO).

B cuay Toro, uro peasnbnble koHCcTpykuuu 1111
quist MIID oTcyTCTBYIOT, U ¢ y4eTOM HEOOXOIUMO-
Ty 00ecIIeYeHUs UIEHTUYHOCTA TOIIOJIOTHI I1eYar-
HBIX 171at 3a ocHoBY B3sThI 1111 1150 MII, u Ha ocHO-
Be JIAaHHBIX O MEPEXO/IHBIX OTBEPCTUAX U KOHTAKT-
nbix maomaakax (KII) cmomenupoBanbl aHamorny-
upie Mogesn 1T goa MITD u MO. [laa ynpore-
HUS MOJieJiell W TTPOBEIEHNS TOCIeAYyIOIEero cpas-
HEHUS TPEAIogaraeM, YTo Me;KKOHTaKTHbIE COeTu-

Henust (meyaTHbIE IIPOBOJHUKN) UACHTUYHBI JIJIS
Bcex Tpex tumnos 111, a pasmuumsa kacaioTcs TOJb-
KO KOHTaKTHBIX COeIMHEHUII, T. €. KOJUIEeCTBa, pas-
MepOB 1 (DOPMBI KOHTAKTHBIX TLJIOTIA/IOK.

C yuetroM 0ocoGeHHOCTell Tiepexo/la OT OJHOTrO
croco6a MOHTa)ka K JIPyroMmy, /s Tiepexoja ot
MOHTaKa Ha MMOBEPXHOCTb K MOHTA)XXY B OTBEPCTHS
U METOJIOM IPOKOoJia (hoJbry ObLIN BbIJIEJEHbI CJIe-
JIyIOTIUEe TPU TPYIIBI KOHTAKTHBIX TJIONA0K!

I — KII aslekTpoHHBIX KOMIIOHEHTOB (€3 Tepe-
XOJIHBIX OTBEPCTHI;

II — KII asnexkTponnbsix KommoHeHTos ¢ KII me-
PEXOIHBIX OTBEPCTUN MEXIY CIOSIMU;

IIT — KII nepexoaHbIx OTBEPCTHH, HE CBSI3aH-
HbIX ¢ KII 3/1eKTpOHHBIX KOMIIOHEHTOB, KOTOPbIE
UCTIOJIb3YIOTCS /11 06X0/1a TeYaTHbIX MTPOBOJHU-
KOB.

[Tepexon ot KII a1 MoHTa)ka Ha TIOBEPXHOCTD
Kk KII g montaxxa MIIMD u MO npopemonctpu-
posaH B Taba. 2. KonrtakrHas nuomaaka [ rpym-
bl mepexoauT B KII ¢ orBepctuem mist MO n ais
MII®D. KonrtaktHag miomaaka 11 rpynmer nmepexo-
aut B KII ¢ nepexoiabiM otBepeTeM i MO, Ko-
TOPOE B 3TOM CJIy4ae MCIOJIb3yeTCs KaK MOHTAXKHOE
U IepexoJHoe OJHOBpeMeHHo, a jaaa MIID — B
KII ¢ orBepcTneM 1o/ BBIBOJL C JIOTIOJTHUTEIbHBIM
MEPEXO/HBIM OTBEPCTUEM, AHAJOTHYHO MOHTAKY
Ha moBepxHOCTh. UTO Kacaerca KII mepexomgubix
orBepctuil I1I rpynmnel, To OHU OCTAIOTCS HEU3MEH-
HBIMHU /I BCEX CIIOCOO0B MOHTa)Ka, a 3HAUUT, He
U3MEHSAETCS KOJTNIECTBO TMePEXOAHBIX OTBEPCTUH 1
3aHUMaeMast KOHTAKTHBIMHY ILJIOIAIKaMU ILIOIIA/b.

Ha ocHoBanwm mpeaioKeHHBIX MOJeJell KOH-
TaKTHBIX ILIOMIAJ0K M uMeromuxcda mojeaen ITI1
JUUIST MOHTAKa Ha IMOBEPXHOCTD MOJIYYEHbI COOTBET-
crByforue mMozesn I1I1 g MoHTa)ka B OTBepCTHUS
U METOJIOM TIPOKOJa (DOJBTH.

IToxacuer kosmuectBa KII u mepexoaHbIx OTBEP-
CTHH, a TakKe pacyeT JAPYTUX BEJWYUH OCYIIeCT-
Basicst Ha mojensx 1111 B cpene CAIIP Altium
Designer, B KOTOpOii eCTh BCe HEOOXOAUMBIE [IJIsI
3TOTO MHCTPYMEHTHI, TTO3BOJISIONIIE ABTOMATU3NPO-
BaTh cOOP CTATUCTHYECKUX JAAaHHBIX [3].

CpaBaenne paccMarpuBaeMbix TuroB I1T1 mpoBe-
JIEM C UCTIOJb30BAaHUEM CJIEAYIONINX MOKa3aTesei.

1. ILIOTHOCTh KOHTAKTHBIX U MEXKCJIOUHBIX CO-
eJIMHEHUI B KaXKJIOM CJIO€, KOHCTPYKTHBHO OIIpe-
JeasgeMasi MHOJKECTBOM KOHTAKTHBIX ILIOIA/I0K:

Uy = Nin/ St (1)

rae Sy — IJIOIaAb NeYyaTHOH ILIaThl,
Nyn — xommuectso KIT B coe, Ny = N5+ Nppg;
Ny, Ny — xommdectBo KII gt MoHTaska BBIBO/IOB
9K 1 mepexosHbIX OTBEPCTHUH B CJIOE CO-
OTBETCTBEHHO.
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Tabmuma 2
IHepexod om xonmaxmuvix naowadox 111 0ns MOHMAKA HA NOBEPXHOCTD
K KII 0nst monmaxa 6 omeepcmust u MOHMAKA MEMOOOM NPOKOLA (PoLbeu
I'pymma | KIT ma IIIT gusg monta- | KII ma 1T gra monmraxka | KII ma IIIT g monTtaxa Lo T ——
KII »Ka Ha TIOBEPXHOCTD B OTBEPCTHS METO/IOM TPOKOJIa (POJIbIH
1 2 3 2 3 1 2 3
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2. Koadduiment ucroib30BaHms ILIOIMIA/N T1e-
YaTHOHM TJIAThl KOHTAKTHBIMU ILIomaakamMu JK u
MEPEXO/IHBIX OTBEPCTUH B KAXK/IOM CJIOE:

I<S K — (ZSKH 9K + ZSKH HO)/SHH’

rae 2SKy ox, LSk no —

CyMMapHas I1J1omaab,
3aHnMMaeMaAaA KOHTaKTHbIMHU IIJIOI[aJKaMMn 9K u ne-
PEXOIHBIX OTBepCTHfI, COOTBETCTBEHHO.

(2)

[IpuHEMast BO BHUMAHKE, YTO KOHTAKTHBIE 1710~
nragiku DK uMeloT pasjndnbie pa3Mepbl, s Y100-
CTBA IOJICYETa 3aHUMAEMOIl MU IUIOIA/N C/le/1a-
€M JIOIyIIEHNE, KOTOPOE CYIIECTBEHHO HE MOBJIN-
sleT Ha Pe3yJIbTaTbl aHan3a — OyJeM HCIIOJIb30-
Barh cpejune sHadenus momamm KII s asiex-
TPOHHBIX KOMIIOHEHTOB Syl oy U AJIS IIEPEXOHBIX
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orBeperuit Siij 1. CoorsercrBento, dopmy.ra (3)
IIpUMET CJeAY oMl BUJ:

Ks xn = (SKT ax 7ok T Sk no o)/ Sumy (3

T/Ie Ny, Ny — Koamdectso KII, coorsercrsenHo,
3JIEKTPOHHBIX KOMITOHEHTOB M TEPEXOIHBIX OTBEP-
CTUIl Ha IIeYaTHOM ILIaTe.

[IponsBeseM pacyeT MJIOTHOCTH 3JEKTPUYECKUX
COEIMHEHWI 110 MPUBE/IEHHBIM MTOKA3aTesISAM.

Ha ocnoBanun mognesieit Tpex rpymnn KII, mpen-
CTaBJIEHHbIX B Tabi. 2, B TaGa. 3 ykazaHa ILJIO-
nrazab KII B kaskoM cioe /1719 cpaBHUBAEMBIX CIIO-
co60B MoHTaxa. [Ipu aTOM cJiesryeT UMeTh B BHILY,
YTO TIJIONIA/lb, 3aHUMAaeMast KOHTAKTHBIMU TLIOTIA/T-
KaMu 17151 MOHTaska MIIMD Ha BHYTPEHHHUX CJIOSIX
U Ha BHEITHEM CJIO€ CO CTOPOHBI, T/I€ OTCYTCTBYIOT
3JIEKTPOHHbBIE KOMITOHEHTDI, TIPUBE/IEHA HECKOJBKO
VIPOIIEHHO, IIOCKOJIbKY JIJISI 3TUX CJIOEB He Xapak-
TepHo Hasmune KII Ha MOHTa)KHBIX OTBEPCTUSX, U
BO BHYTPEHHUX CJIOAX 3Ta MJIOMAb HE UCIIOTb3Y-
€Tcs /1T TPOBOJHIKOBOTO PUCYHKA. JTO, OJHAKO,
He CHIJKAeT CYNIECTBEHHO TOYHOCTb PAaCyeToB W, K
TOMY Ke, He YJIydIllaeT MoKa3aTesb MJIOTHOCTH 3JIeK-
TpUuueckux coeuHeHuit st MITD.

[Tpu ucnoabzosaruu Gopmya (1) u (3) u pe-
3yJIbTATOB MO/ICYETA KOJIUYECTBA KOHTAKTHBIX T1JI0-
magok ua III1 a1 paccmaTpuBaeMbiX CIiocO60B
MOHTa)Ka ObLIU ONpPe/IEIEHbI TOKA3ATeNb TLJIOTHO-
CTU KOHTAKTHBIX U MEKCJIONHbIX coeuHenuii Il
1 K03 UIMEHT NCTOTb30BAHNS TIJIONMAAN Tedar-
HOM TIJTaThl KOHTAKTHBIMA TLTomaakamMu DK n me-
PeXOHbIX OTBEPCTUH K oy A1 KaXA0ro CJI0s.
Wx ycpeanennble 1o BceMm IIII sHaueHus cBepne-
HbI B Ta0JI. 4.

Tabauma 3

I nowadv, 3anumaemas KOHMAKMHOIMU NIOWAOKAMU
6 kaxoom caoe I 01 pasiuuHolx Munog MoHmMAxda

s OG6o3HaueHNe 751 TIPOBOHUKOBOTO
g 4 cJos:
= | EE
>
& = § BHEIITHETO CO CTOPOHBI BHYTPCH-
moHTaka DK 6e3 DK Hero
MIT Sk ok — —
I | MO Sk ok
MIID Sk ok
MII Sk ok™Sknmo | Sknmo | Sknmo
I | MO Sk ok (*)
MIT® Sk ok ki o
MII
I | MO Sk no
MIID
*OTBepcTHE HUCTOJb3YEeTCSI OJHOBPEMEHHO KaK MOH-
TAXKHOE U MEPEXOHOE

Tab6suna 4

Cpednue 3nauenus nokasamens NAOMHOCMU INEKMPU-
yeckux coeduneHull u Kodghpuuuenma ucnoivb3osanus
naowadu I1T1 0as pasauunvix munog MOHMAXd

Snocol | Cooii I | Tl a2 | Ry 100%
Buemnuit ¢ 9K 3,283 4,694
MII Buemmnnii 6e3 9K 1,686 2,410
BuyTtpennmnii 1,686 2,410
Bremrnnii ¢ 9K 2,308 3,300
MO Buemmnnii 6e3 9K 2,308 3,300
BuyTpenuit 2,308 3,300
Buemmnit ¢ 9K 3,283 4,694
MII® | Buewmnuii 6e3 9K 3,283 4,694
BuyTtpennnit 3,283 4,694

[o pesysibraram aHaM3a MPUBEIEHHBIX B Ta6I. 4
JIAaHHBIX MOXKHO 3aKJIIOYUTDH, YTO MJIOTHOCTh pa3Me-
mterns KII wa III1 gaa morrtaska MIID Brimte, uem
s aeyx apyrux tunos [111, oco6enno mo cpaBhe-
nuio ¢ II1I g MonTaxka Ha moBepxXHoCTh. Tak, A
BHeNIHero ¢Jjiosi 6e3 DK 1 BHYTpEHHETO CJI0s TLJI0T-
HOCTh pasmenienns KII moutu B nBa pasa BbIlie u
cocrasigeT 3,283 KII Ha KBagpaTHBIN CAHTUMETP.
[Ipu aTOM MOXKET TOKA3aTbCs, YTO OUIYTUMO YXY7I-
HIAIOTCSL YCJOBUS [IJISI TPACCHPOBKY MTPOBOJHUKOB.
OpxnHako 6oJiee 0OBEKTHBHASL OI[€HKA C IIOMOIIBIO
koaddurmenta ncnonbzoBanus mionaau 111 kon-
TaKTHBIMU ILJIOIA/IKaMU ITOKAa3bIBAET, UTO ILJIOMA/b,
sannMaemas KII, cocrasisger ne 6osuee yeMm 4,7%
mwiromtaau 1T gag moutaska MIIMD u He MeHee ueM
2,4% mmormaan ITT g MoHTaska Ha TOBEPXHOCTD.
To ectb, 3amonnenne aomaau 1111 KoHTakTHRIMUI
TJIOTA/IKAMU 0Y€Hb MaJIO, U JaXKe JBYKPaTHOE yBe-
mraenne Kg pp He co3aacT TpyJHOCTEH, CBA3AHHbBIX
€ HEXBATKOU mpocTpancTBa A5 pa3Menienusg KII u
Tpacc MPOBOIHUKOB.

Takum ob6bpaszom, He3HAUNTEIbHOE CHUIKEHME
KOMMYTAIIMOHHBIX Bo3dMoskHOocTed 1111 nmst MoHTa-
ka MII®D He MOXKeT CIOY>XUTb IPENsTCTBUEM JIJIs
€ro BHE/JIPEHMUS.

Ana/m3 texnosornynoctu IIIT aug moHTaxka
MeTO/I0M MPOKOoJIa (POJbIH

[l IpoBeieHNsT aHAN3a CPABHUM 3TaIlbl M3-
TOTOBJIEHUST TI€YaTHBIX ILJIAT g9 MoHTaka MIID
C TPAJIUITMOHHBIMU METOJIaMU, KOTOPbIE UCIIOJIb3Y-
fotrcst ag usrorossenus 111 mop MoHTa)Kk Ha 1I0-
BEPXHOCTb U B OTBEPCTUS [4].
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TexnoJsiorusa nsrorosaenus: oguoctroponHux 111
it MoHTaxka MIIM orsnuaercss OT APYTUX TeM,
YTO B 9TOM CJiydae mepejl HaHeceHueM cJiost hoTo-
pe3ucra HeoOXOUMO HPOCBEPJINTH CKBO3HbBIE OT-
BEPCTHUS B JKECTKOM JIUAJIEKTPUYECKOM OCHOBAHUM,
a 3aTeM Ha eTo MOBEPXHOCTb MPHUKJEUTH OJHOCTO-

poHHUI TUOKUI (DOJBTUPOBAHHBIN /UIJIEKTPUK.
OcrasbHble oNlepalui Takue Ke.

DTalibl TEXHOJIOTMH U3TOTOBJIEHUS OHOCTOPOH-
HUX, JBYCTOPOHHUX U MHOTOCJIONHBIX TEYaTHBIX
IJIAT JIJI1 PA3JUYHBIX THIIOB MOHTa)Ka IIPeJCTaB-
JieHbl B TaGJ. 5. 3/1eCh BUAHO, YTO U3rOTOBJIEHNUE

Imanvt U320MOGIEHUS NEUAMHBIX NAAM O/15 PA3/IUUHBLY TMUNOG MOHMAKA

Ta6auna 5

Onmnepanun aas 1111
JUIST MOHTaKa B OTBEP-
CTHS W Ha TIOBEPXHOCTD

Omneparim s T g mortaska MITD

Onnocropounnss IIT1

CBepJioBKa OTBEPCTHIA

CBepJioBKa OTBEPCTHl B OCHOBa-
HUW JKEeCTKOTO AMIJIEeKTpuKa f

R0 IR o B!

[Tpuxiensanue ru6KoOro ¢oJbru-
POBAHHOTO JU3JNEKTpuka 2 K IO-
BEPXHOCTH KeCTKOTO |

1

il

JBycTOpOHHS

111

CBepJioBKa ~ MOHTaX-
HBIX ¥ MEPEXOHBIX OT-
BepCTuit

CsepJioBKa oTBepcTHii / TOJ BBI-
Boabl DK B ocHOBanum 2 >KeCTKO-
TO OJIHOCTOPOHHETO (POJIBIIPOBAH-
HOTO JTUAJIEKTPUKA

[Mpuknensanue ru6Koro QoJabru-
POBAaHHOTO [M3JIEKTPUKA 3 K TIO-
BEPXHOCTH >KE€CTKOro 2

CBepJioBKa TIEPEXOJHBIX OTBEp-
cTuit 4

Muoroc.1oiiHas

11

CkJlenBaHUe IaKeTa u3
ornenbubix IIII, cBep-
JIOBKa U MeTaJIJIN3aIlisI
MOHTQLKHBIX U TIepe-
XOJTHBIX OTBEPCTUH

CkJiemBaHme TaKeTa M3 OTAENb-
upix IITI 2, cBepsioBKa MOHTaX-
HbIX oTBepcTuil f

=
E o

e 2

WNsroTtoBsieHne  BHENTHETO — CJIOS
g yeranosku JK B Buzme T'TIIT 3

ITpuknensanue I'TIII 3 x moBepx-
HOCTH TaKera 2, CBepJIOBKAa M Me-
TAJJIN3alnsl CKBO3HBIX II€PEXO/I-
HBIX OTBepPCTHil 4
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HevaTHbIX 1At A1 MouTaka MIIMD otimyaercsa ot
JIPYTUX JOMOJHUTEJbHBIMA ONEPAIUsSMU, CBSI3aH-
HBIMU C TIpukjaenBanueMm ru6koi I1I1 na moBepx-
HOCTD JKECTKOHW W BBITTOJTHEHUEM TIEPEXO/IHBIX OT-
BepcTuii. TO, OHAKO, JUIIb HE3HAYNTETHHO Y0-
poskaet II11, mockobKY Takme oTepariy SBJISIOT-
CSI TUTIOBBIMU.

BriBo b1

[Ipennoxxennnie monenu I1I1 g moHTaKa yCo-
BEPIIEHCTBOBAHHBIM KOHTAKTHBIM METOIOM MPOKO-
Ja (posIbTu, KOTOPBIN 3aKJII0YAeTCS B TPUMEHEHUH
ruokoit T1I1, npukieeHHOI HA MOBEPXHOCTH JKECT-
KOH, CTIOCOOCTBYIOT TIOBBITIEHUIO TEXHOJIOTHYHOCTH
BBITIOJTHEHUST U HAEKHOCTH JIEKTPUIECKOTO KOH-
TakTa. Mojennm KOHTaKTHOTO coeamHeHuss MIIMD
JIEMOHCTPUPYIOT BO3MOXXHOCTb €TO TPUMEHEHUS
He3aBUCUMO OT KoJumyecrBa cJoes IIII, uyto 6es-
YCJIOBHO aKTYyaJbHO [IJIsI COBPEMEHHOU 3JeKTPOH-
HOH ammapaTypbl.

Ananu3 pa3paboTaHHBIX MOJeJel TeYaTHbIX
IJIaT NOATBEPANJ IIPEUMYIEeCTBA YCOBEPUIEHCTBO-
BAHHOTO METO/Ia 110 CPABHEHUIO C €ro IIpe/blaylileil

Bepcueii [2], 3ak/iovaloniyecs: B MOBBINIEHUN TEX-
nosormynoctu Il 3a cuer mcCKIIOUEHUS TIYXUX
orBepcTuii. HesnaunresbHOEe CHIKEHIE KOMMYTA-
HUOHHBIX Bo3MmoskHOcTer IIII pna MoHTa)ka merto-
JIOM TIpOKoJIa (POJTBTA HE MOXKET CJIY>KUTH TPETST-
CTBUEM JIJISI €r0 BHEJPEHWUS, MOCKOJbKY COOCTBEH-
HO MOHTa)X MMeEEeT CYyIIeCTBEHHBbIE TTPENMYINECcTBa
mepeJl MOHTQKOM Ha TTOBEPXHOCTH M B OTBEPCTHS.
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MOJEJI APYKOBAHUX IIJIAT AJIA HEITAAHOI'O MOHTAKY
EJEKTPOHHMX KOMIIOHEHTIB METO/IOM ITPOKOJIIOBAHHA ®OJIBI'N

IIpedcmasaeno modeni Opyxosanux naam (JII) 0as 600ckoHarenozo Memody npoKOIO8aAHHs (Poaveu, nposede-
HO OUIHKY WiAbHOCIL eaeKkmpuunux 3'eonans maxux Il ¢ nopiensnuni 3 [11 015 memody MOHMAKY 6 OMEOPU 1
noGepx1He80z0 MOHMAKY. Po32isnymo mexnonoziuni 6i0MIHHOCI 8U20MOBACHHS OPYKOBAHUX NAAM OJisl MEMO-
0y npoxoatosanus Gorveu 610 mpaduyiinozo memody.

Kawouosi crosa: dpyxoeana niama, memoo npoxon0sanus Gosveu, Memoo MOHMAKY 6 0MEeOpU, No8ePrHesull
MOHMAK.
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MODELS OF PRINTED BOARDS FOR SOLDERLESS MOUNTING OF
ELECTRONIC COMPONENTS BY FOIL PERFORATION METHOD

The paper presents models of printed circuit boards for an improved foil perforation method. The density of
electrical connections of such printed circuit boards is estimated in comparison with circuit boards obtained
using the methods of mounting in holes and surface mounting. The technological differences in the manufacture
of printed circuit boards for the foil perforation method and the traditional method are considered.
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