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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 0151 MEMOOd NPOKOAA (PoLbzU OM MPAOUYUOHHOZ0 MeMOdd.

Kmouesvle cioea: neuamuas njaamd, Memoo npoxoJid d)O/leu, MEmo0 MOHMAXA 6 omeepcmusi, nosepx-

HOCMHDBIL MOHMAXK.

Ha cerogngmuuii feHb I 9JE€KTPUYECKOTO
COeJINHEHNs] BBIBOJIOB 3JEKTPOHHBIX KOMITIOHEH-
TOB Ha TEYATHBIX IJIATaX HAPSY C MAsHBIMU COe-
JIMHEHUSIMU JIOCTATOYHO HTUPOKO TPUMEHSIOT COe-
JIMHEHUSsT, BBIMIOJIHSIEMbIE 3alIPECCOBKOI, 06J1a/1a10-
I[e BBICOKOW TEXHOJOTMYHOCTHIO, HAJAEKHOCTBHIO,
CTOMKOCTBIO K BUOpAIUSIM, KOPPO3MOHHOW CTOM-
KocThI0. [ToCKOJMbKY Takue coe/[MHEHUsT SBJSIOTCS
9KOJIOTHYECKN YNCTBIMH, OHU COCTABJISIOT CEPbE3-
HYI0 KOHKYDPEHIINIO TAasgHBIM, a TEXHOJOTHIO 3a-
MIPECCOBKU MOJKHO PaccMaTpuBaTh Kak 6oJiee agd-
(beKTUBHYIO U TTEPCIIEKTUBHYTO AJbTEPHATHRY TeX-
HOJIOTUSM TaliKu.

N3 memasHbIX KOHTAKTHBIX COEJMHEHUN 4acTo
UCIIOJIb3YIOTCSI KOHTAKTHBIE COeTMHeHusT «press-fits
[1], y KOoTOpBIX cpeiu HEOCTATKOB MOKHO BBIJlE-
JIUTH CJIOKHOCTb TEXHOJIOTUU HM3TOTOBJIEHHS KOH-
TaKTHBIX BBIBOJOB-TITHIPEH, UX 3HAYNTEIbHbIE Pas3-
Mepbl B IIOMEPEYHOM CEYeHHH M, KaK CJIeJCTBUE,
cepbe3Hble OTPAHWUYEHUS JIJII YMEHBIIEHUsT Imara
PaCIOJIOKEeHNST BBIBOJOB, 4TO OCOGEHHO BAaXKHO
JUIST MHOTOBBIBO/THBIX 3JIEKTPOHHBIX KOMITOHEHTOB.
BoJtee TEXHOIOTHYHBIMU SIBJSIOTCS KOHTAKTHBIE CO-
eMHEHNsT HA MEeYaTHOW TJIaTe, BBITOJHEHHbBIE Me-
TozoM 1ipokoJia doabru (MIID) [2]. B atom cay-
Yae UCHOJb3YEeTCs] MPOCTasi KOHCTPYKITHS BbIBO-
JIOB, Pa3Mepbl KOTOPBIX TPU HEOOXOJAUMOCTH MO3K-
HO YMEHBINATH JI0 JI0JI€ll MUJLTIMETPA, YTO CIIOCO6-
CTByeT MUHHMATIOPU3AIUU COelMHeHnil. 3/1ech, O/-
HaKO, MOKHO BbIJIEJIUTb HEIOCTATOK, CBSI3AHHBIN C
M3TOTOBJIEHUEM IT€YATHDBIX ILJIAT, KOTOPbIE MCIIOJIb-
3YIOTCS LISl PEeAJM3allii 9TOTO MeTo/la, — HaJu-
Yre TJIYXUX OTBEPCTH, YTO CHWIKAET TEXHOJIOTUY-
HOCTb usrorosjenus nedarupix miat (I . Kpome
9TOTO, CJIEJYET TAKIKE OTMETUTD BO3MOXKHOCTH ITPO-
SIBJIEHUS] HETATUBHOTO JIENCTBUS PelaKcalluu JTUd-
JIEKTPUYECKOI OCHOBBI TTIEYATHOM TIIATHI.

B nacrosimeit pabore pazpaboTaHbl MOJIENN ITie-
YATHBIX TLJIAT, TPeIHA3HAYEHHBIX [/ HEMASHOTO
MOHTaKa METO/IOM TTPOKOJIA (DOJIBTY € THOKUM TLIe-
HOYHBIM JIUDJIEKTPUKOM, KOTOpbIe 00eCrevynBaioT
HAJIE)KHOCTD HJIEKTPUYECKOTO KOHTAKTA.

Koucrpykuus I gist MmonTaka
ycoBepiuieHcTBoBaHHbIM MITMD

Jlns yaydieHust TeXHOJTOTUYHOCTH U HAJIEKHO-
CTH KOHTAKTHOTO COEMHEHNUS TIPE/JIaraeTcst BBITOJI-
HSATH €T0 YCOBEPIIECHCTBOBAHHBIM METO/IOM TIPOKO-
Ja GoJbTU — B OTJIMYUE OT ONMUCAHHOU B [2] KoH-
crpyknuu, III1 cogepkuT rTHOKYI0 EYaTHYIO TLIa-
Ty, KOTOpasl IPUKJENBAETCI K SKECTKOII.

Ha puc. 1 npezcraBieHo KOHTaKTHOE COEIHE-
HUE, COCTOSIIIIEE U3 HJIEKTPOHHOIO KOMIIOHEHTA, TH6-
xoit nevarnoil mwiarsr (TIIII) ¢ KonTakTHOH ILTO-
ma/Koit 6e3 OTBEPCTHS U JKECTKOM IeYaTHOH ILia-
o1 (JKIIII) co ckBo3ubIM oTBepcTHeM. CoeHeHne
BBITIOJTHSAETCS CJEYIONUM 00PA30M.

BbiBoj 1 ¢ 3a0cTpeHHBIM KOHIIOM 2 3JIEKTPOHHO-
ro KOMIIOHEHTA 3 1O MeXaHWYECKUM BO3/IelCTBU-
€M TIPOKAJIbIBaeT POJIbI'Y KOHTAKTHOM TLIOMIA/IKU 6
BMecTe ¢ 1eHoyHo#l ocHoBoit 5 I'TIII, paspwiBaer
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Puc. 1. KonraktHoe coeanteHne
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Tabauna 1

Koncrpykius 111

IIIT no monTaska

[III ¢ ycranoBnenubiMu IK

O6o3HaueHNA

Onnocroponnas 1111,
cocTodnasg M3 OJHO-
cropouneii I'TIII, mpu-
KJIEEHHOW Ha OCHOBY
JKIIII

[Bycroponnsia  IIII,
cocrosiias W3 OJHO-
croponneii I'TIII, mpu-
KJIEEHHOII Ha OJHOCTO-
ponnioo JKIIII

% |
Pl
bl
Salelete!
photetes
Seletetels

[Bycroponnsaa  IIII,
cocTosiast U3 JBYCTO-
ponwneit I'TIII, mpuke-
€HHOI Ha O/THOCTOPOH-
mioo JKIITT

Tpexcaoitnas 1111, co-
cToAmas W3 [JBYCTO-
ponmneii I'TIII, npuke-
€HHOIl Ha OJTHOCTOPOH-
miofo JKIIII

Uetnipexcaoitaas I11T,
cocrosiias 3 JABYCTO-
ponwneit I'TITI, mpuke-
€HHOIl Ha JIBYCTODOH-
mioio JKIIII

Ilectucaoitnas 1111,
cocrodmasg W3 JABY-
cropouneit I'TIII, mpu-
KJIEEHHOW Ha 4YeTbl-
pexcaoitnyio  JKIIII,
COCTOANIYI0 U3 JBYX
asycropornux JKIITI

87 65

1 — BBIBOZ;
2 — 3a0CTPEHHbINI
KOHeI BBIBO/IA;

3 — 9K;
4 — JKIIII;
5 — TTIII;

6 — KOHTaKTHas
minomazaka I'TIIT;
7 — CKBO3HOE OT-
Bepctue B JKIIII;
8 — cioit kied;
9 — mepexo[HOe
OTBEPCTHE MEXK-
Iy TIPOBOSIIAMHI
CJIOSIMU
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UX HA MOJIOCKH, KOTOPbIE TIPU JaJbHeleM BBejie-
HUM BbIBoJIa B oTBepcTHe 7 B ocHoBe JKIIIT 4 Brosn
€ro OCH C CWJIOH TPWKUMAIOTCS K CTEHKaM 3TOTO
OTBEPCTHSI BBIBOJIOM 3JIEKTPOHHOTO KOMIIOHEHTA.
HaniesxHOCTh KOHTAKTHOTO COEe/IUHEHUST JOCTUTAET-
cd 3a CYeT TOTO, YTO JUAMETP BBIBOJIA WU OTHICAH-
HO¥ BOKDPYT €r0 TIONIEPEYHOTO CEUEHUS OKPYKHOCTH
(ecaim opma cevenust oTayHa OT Kpyra) GoJiblie
JInaMeTpa OTBEPCTHUS.

IDTOT MeTOJl TI03BOJIIET 34 CYET MPUMEHEHUS
ckBosHoro orsepcrust B JKIIII nosbicuth yposenb
TEXHOJOTUYHOCTH TE€YATHOH TIJIATHI TI0 CPABHEHUIO
C METO/IOM, KOT/1a MCII0JIb3YeTCs TledaTHas TJaTa ¢
rayxum otBepctueM [2]. Kpome toro, 6maromapst
tomy, uro ['TIII o6asaer cBolicTBAaMU MJIEHOYHOTO
JINDJIEKTPUKA, o0ecrieqnBaeTcst GoJiee TIIOTHBIN TIPH-
KUM (POJIBTH KOHTAKTHOH TLIOMIQ/IKU K TTOBEPXHO-
CTH BBIBOJIA U, COOTBETCTBEHHO, GOJiee KayecTBEH-
HOe KOHTAKTHOE COeINHEHNE B YCJIOBUSIX BpPEMEH-
HOI pejakcaiuu cjaouctoro auanaekrpuka sKIIIT.

CrpyKTypa [Me4aTHbIX IJIaT 3aBUCHT OT TOTO, Ka-
KOe HeOoOXO/IMMO KOJIMYECTBO MPOBOJSIIUX CJIOEB.
HexoToppble mpeaaraeMbie KOHCTPYKTUBHBIE MOJIE-
JI TIEYATHBIX TIJIAT C TIEHOYHBIM (DOJBIIPOBAHHBIM
JIN3JIEKTPUKOM B UX COCTaBe [IJIT KOHTAKTHOTO COe-
JINHEHUST METOJIOM TIPOK0JIa (hOJIbTH TTPECTABICHDBI
B Ta6a. 1. Mogenu IIII ¢ 60AbIUM KOJUIECTBOM
CJIOEB MOTYT OBITH IIPE/ICTABJIEHbI AHAJOTHYHO.

KoHcTpyKIius meyaTHON TJIATBI HAPSAY ¢ op-
MOIl ceyeHUs1 u pazMepaMu BbIBOJOB JK gBisteTcs
oTIpeJIeIsToNIell B MpoIlecce CO3/IaHus HAJIE3KHOTO
HEMasgHOTO KOHTAKTHOTO coefamHeHusd. I[lpu atowm,
OTHAKO, HEMAJIOBAKHBIMU SIBJISTIOTCS U TaKWe MOKa-
3atesm 1111, Kak MIOTHOCTD 3JTEKTPUYECKUX COE/U-
HEHUIl, KOTOpast 3aBUCUT OT KOJIMYECTBA KOHTAKT-
HBIX TIJIOMA/I0K HA BCEX CJOSX, B TOM YHCJE OTHO-
CATMNUXCS K TIEPEXOTHBIM OTBEPCTUSM, W TEXHOJO-
TUYHOCTb U3TOTOBJIEHUS.

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

IIpoBenmem cpaBHeHUE TOKa3aTeseil TMIOTHOCTH
aJieKTpruecknxX coeamuennit Ha ITI1 st MoHTaKa
MII®D u na 11l Apyrux akTyaJbHBIX TUIIOB — JIJIS
MoHTaxka Ha nosepxHoctb (MII) u MoHTa)ka B OT-
sepcrus (MO).

B cuay Toro, uro peasnbHble kKoHCcTpykuuu 1111
quist MIID oTcyTCTBYIOT, U ¢ y4eTOM HEOOXOIUMO-
T 00ecIIeYeHUs UIEHTUYHOCTHA TOIIOJIOTHIA I1eYar-
HBIX 11at 3a ocHoBY B3sThI 1111 a1 MII, u Ha ocHO-
Be JIAaHHDBIX O MEPEXO/IHBIX OTBEPCTUAX U KOHTAKT-
nbix mromaakax (KII) cmomenupoBaHbl aHamorny-
ubie Mogesn 1T gma MITD u MO. [laa ynpore-
HUS MOJieJiell W TTPOBEIEHNST TOCJIeAYIOEero Cpas-
HEHUS TpeAIogaraeM, YTo Me;KKOHTaKTHbIE COeTu-

Henust (meyaTHbIE IIPOBOJHUKU) UACHTUYHBI JIJIS
Bcex Tpex tumnos 11, a pasmumums kacaioTcs TOJb-
KO KOHTaKTHBIX COeTMHEHUII, T. €. KOJUIEeCTBa, pas-
MepOB M (DOPMBI KOHTAKTHBIX TLJIOTIA/IOK.

C yueroM ocoGeHHOCTell Tiepexo/ila OT OJHOTO
croco6a MOHTa)Ka K JIPyromy, /s Tiepexoja oOT
MOHTaKa Ha MMOBEPXHOCTb K MOHTA)KY B OTBEPCTHS
U METOJIOM MPOKoJia (hoJbr ObLIU BbIJIEJEHbI CJie-
JIyIOTIUe TPY TPYIIBI KOHTAKTHBIX TJIONA0K!

I — KII asiekTpoHHBIX KOMIIOHEHTOB (€3 Tepe-
XOJIHBIX OTBEPCTHIL;

II — KII asnexkTponnbsix KommoHeHToB ¢ KII me-
PEXOMHBIX OTBEPCTUN MEXIY CIOSIMU;

IIT — KII nepexoaHbIx OTBEpCTHH, HE CBSI3aH-
ubIx ¢ KII 3/1eKTpOHHBIX KOMIIOHEHTOB, KOTOPbBIE
UCTIOJIb3YIOTCST JJIs1 06X0/1a TeYaTHbIX MTPOBOJHU-
KOB.

[Tepexon ot KII g MoHTa)ka Ha TIOBEPXHOCTD
Kk KII g montaxxka MII®M nu MO npopemoncTpu-
posaH B Ta6a. 2. KonrtakrHas nuomaaka [ rpym-
bl mepexoauT B KII ¢ orBepctuem mist MO u s
MII®D. KonrtaktHag miomaaka 11 rpynmer nepexo-
aut B KII ¢ nepexoubiM otBepeTeM s MO, Ko-
TOpPOE B ATOM CJIydae MCIOIb3yeTCs KaK MOHTAKHOE
U Iepexo/IHoe OJHOBpeMeHHO, a aasa MIID — B
KII ¢ orBepcTreM 1o/ BBIBOJ C JOTIOJHUTEIbHBIM
MEPEXO/IHBIM OTBEPCTUEM, AHAJOTHYHO MOHTAKY
Ha moBepxHOCTh. UTO Kacaerca KII mepexognbix
orBepctuil I1I rpynmnel, To OHU OCTAIOTCSA HEU3MEH-
HBIMH 118 BCEX CIIOCOO0B MOHTa)Ka, a 3HAUUT, He
U3MEHSAETCS KOJIMIECTBO TMePEXOAHBIX OTBEPCTUH 1
3aHuMaeMast KOHTAKTHBIMY ILJIOIAAKaMU ILIOIIA/b.

Ha ocHoBanmm TMpeioKeHHBIX MOJeJell KOH-
TaKTHBIX TIJIOMIQJIOK W mMMeomuxcsa Mmopenein IIT1
JUIT MOHTaKa Ha MMOBEPXHOCTD MOJIYYEHbI COOTBET-
ctByforue Mozesn I1I1 g MoHTa)ka B OTBepCTHUS
U METOJIOM TIPOKOJIa (DOJIBTH.

[Toxacuer kosmuectBa KII u mepexomHbIx OTBEP-
CTHH, a Take pacueT JAPYTUX BeJWYUH OCYIIeCT-
Basicst Ha mojensx 1111 B cpene CAIIP Altium
Designer, B KOTOpOii eCTh BCe HEOOXOAUMBIE [IJIsI
3TOTO MHCTPYMEHTHI, TTO3BOJISIONIIE ABTOMATU3NPO-
BaTh cOOP CTAaTUCTHYECKUX JAAHHBIX [3].

CpaBaenne paccMarpuBaemMbix TuroB I111 mpoBe-
JIEM C UCTIOJb30BAaHUEM CJIEAYIONINX MOKa3aTesei.

1. I1IOTHOCTh KOHTAKTHBIX U MEXKCJIOMHBIX CO-
eJIMHEHUI B KaXXJIOM CJIO€, KOHCTPYKTHBHO OIIpe-
JesgeMasi MHOJKECTBOM KOHTAKTHBIX ILIOIIA/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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Ta6muia 2
IHepexod om xonmaxmuvix naowadox 111 Ons MOHMAKA HA NOBEPXHOCTL
K KII 0nst Monmaxa 6 omeepcmust . MOHMAKA MEMOOOM NPOKOLA (PoLb2u
I'pymma | KIT ma IIIT gusg monta- | KII wva I gna monmraxka | KII ma IIIT gms monTtaxa OGo3HaseHs
KII ’Ka Ha TTOBEPXHOCTD B OTBEPCTHUSI METO/IOM TPOKoJIa (HOJIbTH
1 2 3 1 2 3 1 2 3
% L] N [ &
| 7 - F
I
1 — KII azex-
TPOHHOTO KOMTIO-
HEHTa;
2 — TeyaTHbIR
TTPOBO/IHUK;
. 6 3 — NW2JIEeKTpH-
I | 4yeCKoe OCHOBa-
23 4 1 YA 0 | e NI
i i KT | T RASRIRIET 4 — mepexomnoe
; | OTBEPCTHUE,
‘ > 4| 5 — KII nepe-
i XOJ/THOTO OTBEp-
i 1] CTUS,
- — OTBepCTHe
10/{ BBIBOJL
2 3 4
/
il 7
-l
2 4
I11
a2 / 13_’{
‘ 5
|
U2
2

2. Koadduiment ucroib30BaHms ILIOIMIA/N T1e-
YaTHOHM TIJIAThl KOHTAKTHBIMU IIomaakamu OK u
MEPEXO/IHBIX OTBEPCTUH B KAXK/IOM CJIOE:

Ks xkn = ESkn ok + ZSkn o)/ St (2)

rie 2SKyy 5x 2SSk o — CYMMapHas ILTONIA/b,
3aHUMaeMasl KOHTAKTHBIMU onazxkamu DK u me-
PEXO/HBIX OTBEPCTHI, COOTBETCTBEHHO.

[Tpunumas BoO BHUMAaHKE, YTO KOHTAKTHbIE T1JIO-
nragiku DK uMeioT pasjndnbie pa3Mepbl, s Y100-
CTBa TIO/ICYETA 3AaHUMAEMON UMU ILJIOIIA/U ClIeJia-
€M JIOIyIIeHre, KOTOPOEe CYIIECTBEHHO HE IOBJIU-
sSeT Ha Pe3yJbTaThbl aHaan3a — Oy/eM HCII0JIb30-
BaTh cpeaHue 3HadeHus momniaan KlI pna amex-
TPOHHBIX KOMIIOHEHTOB Syl oy U U1 IEPEXOHBIX
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orBeperuit Siij 1. CoorsercrBento, dopmy.ra (3)
IIpUMET CJIeAYIOmil BUJ:

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

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

[IpousBeneM pacueT MJIOTHOCTU 2JIEKTPUIECKIX
COeTMHEHWH TT0 TIPUBEIEHHBIM TTOKA3aTESIM.

Ha ocnoBanun moneieit Tpex rpymnn KII, mpen-
CTaBJIEHHbIX B Tabs. 2, B TaGa. 3 yKazaHa ILJIO-
mazab KII B KaXk1oM cJioe A1 CPaBHUBAEMBIX CITO-
co60B MoHTaxa. [Ipu aTOM cJiesryeT UMeTh B BUITY,
YTO ILJIONIA/b, 3aHIMaeMas KOHTAKTHBIMY IIJIOMIA/-
KaMu 1751 MOHTaxka MIIMD Ha BHYTPEHHHUX CJIOSIX
U Ha BHEITHEM CJIO€ CO CTOPOHBI, T/I€ OTCYTCTBYIOT
3JIEKTPOHHbBIE KOMIIOHEHTHI, ITPUBEIeHa HECKOJIbKO
VIIPOIIEHHO, TIOCKOJBKY JIJISI 3TUX CJIOEB HE XapaK-
tepHo Hasmune KII Ha MOHTaKHBIX OTBEPCTUIX, U
BO BHYTPEHHUX CJIOSX 3Ta TJIOMAb HE UCIIOTb3Y-
€TCs JIJIT TPOBOHIKOBOTO PUCYHKA. JTO, OHAKO,
He CHIJKAET CYNIECTBEHHO TOYHOCTb PAaCyeToB W, K
TOMY K€, He YJIy4IlaeT MoKa3aTesb MJIOTHOCTH 3JIeK-
Tpuueckux coeuHeHuit s MITD.

[Tpu ucnoabzosaruu Gopmya (1) u (3) u pe-
3yJIbTATOB MO/ICYETA KOJIMYECTBA KOHTAKTHBIX T1JI0-
magaok Ha IIIT mug paccMaTpuBaeMbIX CIOCO60B
MOHTaKa ObLIM OIIPe/e/IEHbl TTOKa3aTe b ILJIOTHO-
CTU KOHTAKTHBIX U MEKCJIONHbIX coeuHenuii Il
1 K03 GUIMEHT NCTOIb30BAHNS TIJIONMAAN Tedar-
HOM IIJIaThl KOHTAKTHBIMU ILIoniagKamMu JK u 1re-
PeXOHbIX OTBEPCTUN K oy A1 KaXA0ro CJI0s.
Wx ycpeanennble 1o BceMm IIII sHaueHus caepne-
HBI B Ta0I. 4.

Tabauma 3

I nowadv, 3anumaemas KOHMAKMHOIMU NIOUWAOKAMU
6 Kaxoom caoe 1111 0ns pasiuuHblx Munos MOHMAXKA

s OG6o3HaueHNe 751 TIPOBOHUKOBOTO
g % cJos:
= | EE
>
& = § BHEIITHETO CO CTOPOHBI BHYTPCH-
moHTaka DK 6e3 DK Hero
MII Sk ok —
I | MO Sk ok
MIID Sk ok
MII Sk ox™Sknmo | Sknmo | Skinmo
I | MO Sk ok (*)
MIT® Sk okt Skr o
MII
I | MO Sk no
MIID
*OTBepcTHEe UCTOJb3YEeTCSI OJHOBPEMEHHO KaK MOH-
TaXXHOE U MEPEXOHOE

Tab6suna 4

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

Smocol | Cooii I | Tl a2 | Ry 100%
Bueurnnit ¢ 9K 3,283 4,694
MII Buemmnnii 6e3 9K 1,686 2,410
Buytpennmnii 1,686 2,410
Bremrnnii ¢ 9K 2,308 3,300
MO Buemmnnii 6e3 9K 2,308 3,300
BuyTpenuit 2,308 3,300
Buemaumii ¢ 9K 3,283 4,694
MII®D | Buemnrnwmii 6e3 9K | 3,283 4,694
BryTpennmii 3,283 4,694

[o pesysibraram aHaM3a MPUBEIEHHBIX B Ta6I. 4
JIAaHHBIX MOXKHO 3aKJIIOYUTD, YTO MJIOTHOCTh pa3Me-
mternst KIT ua III1 gaa morrtaska MIID Bbiire, uem
s aeyx apyrux tunos [111, oco6enno mo cpaBhe-
Huio ¢ II1I s MoHTa)ka Ha moBepXHOCTh. Tak, AJs
BHeIHETO cJyios 6e3 DK 1 BHYTPEeHHETO CJIOST TJIOT-
HOCTh pasmentennd KII moutu B n1Ba pasa BbIlIe u
cocrasgeT 3,283 KII Ha KBagpaTHBIN CAHTUMETP.
[Ipu aTOM MOXKET TOKA3aTbCs, YTO OUIYTUMO YXY7I-
HIAIOTCSL YCJOBUS [IJISI TPACCHPOBKU MTPOBOJHUKOB.
OpnnHako 6oJiee OOBEKTHBHASI OI[€HKA C IIOMOIIBIO
koaddurmenta ncnonbzoBanus ot 111 kon-
TaKTHBIMU ILJIOIA/IKaMU MTOKa3bIBAET, UTO ILJIOMIA/b,
sanuMmaeMasa KII, cocrasiger ne 6GoJee yeMm 4,7%
mwiromtaau 11T gag moutaska MIIMD u He MeHee ueM
2,4% mmomaau ITTT g MoHTaka Ha MTOBEPXHOCTD.
To ectb, 3anonnenne 1aomaan 1111 KkoHTaKTHBIMUI
TJIOIIA/IKAMHU OYEeHb MaJIo, U JlaKe IByKpaTHOe yBe-
mraenne Kg o He co3aacT TpyiHOCTEH, CBA3aHHbBIX
¢ HeXBaTKOH mpocTpancTBa /g pasmenienus KII u
Tpacc TMPOBOIHUKOB.

Takum ob6paszoM, He3HAUNTEIbHOE CHUKEHME
KOMMYTAIIMOHHBIX Bo3dMoskHOcTed IIII nst monTa-
ka MII®D He MOXeT CIOYKUTDb NIPENSATCTBUEM s
€ro BHEJIPEHMUS.

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

[l IpoBeieHusT aHAN3a CPABHUM STAIlbl M3-
TOTOBJIEHUSI TI€YaTHBIX ILJIAT g9 MoHTaka MIID
C TPAJUITMOHHBIMU METO/JIaMU, KOTOPbIE UCIIOJIb3Y-
forcst aag usrorossenus IIII mop MoHTa)Kk Ha 110-
BEPXHOCTb U B OTBEPCTUS [4].
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TexnoJsiorusa nsrorosaenus: oguoctroponHux 111
naa MoHtaxka MIID orsnyaercs OT APYTUX TeM,
YTO B 3TOM CJiydae Iepeji HaHeceHueM cJiost hoTo-
pe3ucra HeoOXOUMO IPOCBEPJIUTb CKBO3HbBIE OT-
BEPCTHUS B JKECTKOM JUAJIEKTPHUYECKOM OCHOBAHUM,
a 3aTeM Ha €To MOBEPXHOCTb MPHUKJEUTH OJHOCTO-

poHHUIl TUOKUI (DOJBTUPOBAHHBIN /UIJIEKTPUK.
OcrabHble oNepalui Takue Ke.

ITanbl TEXHOJOTUN U3TOTOBJIEHUS OJTHOCTOPOH-
HUX, JIBYCTOPOHHUX U MHOTOCJONHBIX TEYaTHBIX
IJIAT JIJIS1 PA3JUYHBIX THIIOB MOHTa)Ka IIPEJICTaB-
JIEHbI B TabJ. 3. 3/1eCh BUIHO, YTO U3TOTOBJICHUE

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 OTBEPCTHIl B OCHOBa-
HUU JKECTKOTO AUIJIeKTpuKa |

[Tpuksiensanue ru6Koro Qosbru-
POBAHHOTO JIMAJEKTPUKA 2 K TI0-
BEPXHOCTH KeCTKOTro

[BycTOpOHHS

111

CBepJioBKa  MOHTaX-
HBIX ¥ MEPEXOTHBIX OT-
BepCTuit

CsepJioBKa oTBepcTHii / TOJ BBI-
Boabl DK B ocHOBanum 2 >KecTKO-
IO OJIHOCTOPOHHETO (POJBIIPOBAH-
HOTO JTUAJIEKTPUKA

[Mpuknensanue ru6Koro QoJabru-
POBAaHHOTO [M3JIEKTPUKA 3 K TIO-
BEPXHOCTH >KEeCTKOro 2

CBepJioBKa TIEPEXOJHBIX OTBEp-
cTuit 4

Muoroc.1oiiHas

11

CkJlenBaHUe IaKeTa u3
ornenbubix IIII, cBep-
JIOBKa U MeTaJIJIN3aIlist
MOHTQLKHBIX U TIepe-
XOJ/IHBIX OTBEPCTHUI

CkJiemBaHme TaKeTa M3 OTAENb-
wpix IIIT 2, cBepsoBKa MOHTaX-
HbIX oTBepcTuil 1

[\

SR

e 2

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

ITpuknensanue I'TIII 3 x moBepx-
HOCTH TaKkera 2, CBepJIOBKA M Me-
TAJJIN3aIns CKBO3HBIX II€PEXO/I-
HBIX OTBepCTHil 4
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HevaTHbIX 1At A1 MouTaka MIIMD otimyaercsa ot
JIDYTUX JIOMOJHUTEJbHBIMA ONEPAIUsMU, CBSI3aH-
HBIMU C TIpukjaenBanueMm ru6koi I1I1 na moBepx-
HOCTD JKECTKOHM M BBITTOJTHEHUEM TIEPEXO/IHBIX OT-
BepcTuii. TO, OHAKO, JUITb HE3HAYNTETHHO Y0-
poskaet IIII, mockobKY Takme OTepariy SBJISIOT-
CSI TUTIOBBIMU.

BriBo b1

[Ipennoxxennnie mosnenu 1111 g moHTaka yCo-
BEPIICHCTBOBAHHBIM KOHTAKTHBIM METOJOM MPOKO-
Ja (posbTH, KOTOPBIN 3aKJII0YaeTCsd B TPUMEHEHNH
ruokoii T111, npukieeHHOIl Ha TOBEPXHOCTH JKECT-
KOIi, CIIOCOOCTBYIOT MOBBIIIEHUIO TEXHOJIOTUIHOCTH
BBITIOJTHEHUS U HAEKHOCTH JIEKTPUIECKOTO KOH-
TakTa. Mojenmnm KOHTaKTHOTO coeauHeHuss MIID
JIEMOHCTPUPYIOT BO3MOXXHOCTb €TO IPUMEHEHUS
He3aBUCUMO OT kKoJsmyecrBa cJoes IIII, uyro 6e3-
YCJIOBHO aKTyaJbHO [IJIsI COBPEMEHHOU 3JeKTPOH-
HOIl amnmaparypbl.

Ananu3 pa3paboTaHHBIX MOJeJel TeYaTHBIX
IJIaT MOATBEPAUJI IPEUMYIIeCTBa YCOBEPUIEHCTBO-
BAHHOTO METO/Ia TI0 CPABHEHUIO C €TO TPeAbIAYIIeH

Bepcueii [2], 3akiouaroniyrecs: B MOBBINIEHUN TEX-
HosiornuHoctu IIIT 3a cueT HMCKJIIOUEHHST TJIyXHX
orBepcTuil. He3HaunTesbHOe CHUMKEHHE KOMMYTa-
MoHHBIX Bo3MoykHOocTell IIII nasg MoHTa)ka Meto-
JIOM TIpoKoJia (POTTBTHA HE MOXKET CJYKUTH TPET-
CTBUEM [IJISI €r0 BHEJPEHUS, TIOCKOJIbKY COOCTBEH-
HO MOHTa)X HMMEET CYIIECTBEHHBbIE MTPEUMYIIeCTBa
rnepe/i MOHTaXKOM Ha IOBEPXHOCTb U B OTBEPCTHUA.
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MOJEJI APYKOBAHUX IIJIAT AJIA HEITAAHOI'O MOHTAKY
EJEKTPOHHMX KOMIIOHEHTIB METO/IOM ITPOKOJIIOBAHHA ®OJIBI'N

IIpedcmasaeno modeni Opyxosanux naam (JI1) 0as 600ckoHaren0zo Memody NPoKOIIOSAHHS (Poaveu, nposede-
HO OUIHKY WiAbHOCIL eaeKkmpuunux 3'eonans maxux A1l ¢ nopiensnni 3 [11 015 memody MOHMAKY 6 OMEOPU 1
noGepxHe8020 MOHMAKY. Po321sHymo mexnoaoziuni 6i0MIHHOCI 8U20MOBACHHS OPYKOBAHUX NAAM OJisl MEMO-
0y npoxoatosanus Gorveu 610 mpaduyiinozo memody.

Kantouosi crosa: dpyxoeana naama, memoo npoxonosanis Gosveu, mMemoo MOHMANKY 6 0MEeOpU, NOEePXHesUll
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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