BUADI
NevyaTHbIX NAQT



NevyaTHas nAata (QHrA. printed circuit board, PCB,
mam printed wiring board, PWB) — nNAQCTUHO u3
AMBAEKTDUKA) — NAQCTUMHA M3 AMDAEKTPUKA, HA
NOBEPXHOCTMH N/MAU B OObEME KOTOPpOM
CPOOPMUPOBAHBI  DAEKTPOMNPOBOAJLLIME  LIeNn) —
NAQCTMHA M3 AMBAEKTPUKA, HA MOBEPXHOCTU U/MAM B

OOBLEME KOTOPOU CAOOPMMPOBAHDI
DAEKTPOMPOBOASLLIME LLEMU DAEKTOOHHOW CXEMBbI.
[levyaTHO4 MNAQTA NPeAHA3HAYEHA ANS
DAEKTPUYECKOTO M MEXAHMYECKOIO COEAUHEHMS
PA3AUYHbBIX DAEKTPOHHbIX KOMMOHEHTOB.
DAEKTPOHHbIE KOMOOHEHThI[TevyaTtHas MNAQTA
NpeAHA3HA4YEHA AN SAEKTPUNYECKOTO 7
MEXAHNYECKOTO COEAMHEHMS PA3AUYHbBIX
DAEKTPOHHbIX KOMMOHEHTOB. OAEKTPOHHbIE

KOMMOHEHTbI HA MNEYATHOM T[AATE COEAMHIIOTCS
CBOMMIKM BbIBOAOMKMN C SAEMEHTAMM TIPOBOAALLLETO



[lo KOAMYECTBY CAOEB NPOBOASALLLETO
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1) AMBAEKTPUK.

2) 3ALUMTHBIM CAOM (MACKQ).

3) TOKOMPOBOASILLLAS AOPOXKA.
4) KOHTOKTHOE OTBEPCTHE.



OAHOCTOPOHHUE NEeYATHbIE
MAQTDI

OAHOCTOPOHHME nevyaTtHble fAdTel (Oll) — 3TO0 MAACTUHBI, Y KOTOPbIX
MNPOBOAALLIMM PUCYHOK PACMOAQrAeTCqd C OAHOM CTOPOHbI. BO3MOXHA
METAAAM3ALIMSA OTBEPCTMM, HO MPMU STOM CTOMMOCTb OAHOCTOPOHHEM
NeyaTtHOM NAQTbl OYAET CPABHMMA CO CTOMMOCTBIO ABYCTOPOHHEM. B
OAHOCTOPOHHMX  NEYATHbIX  MAATAX  MPUMMEHIIOTCA  MPOBOAOYHbIE
NEPEMBIMKM  AAS COEAMHEHMSA OTAEAbHBLIX Lenen. OAHOCTOPOHHME
MNeYaTHblE MAQATbl XAPAKTEPMIYIOTCH BbICOKOM TOYHOCTbIO BbINMOAHAEMOTO
PUCYHKQ.

HYaule BCEero OAHOCTOPOHHME [MEYATHbIE MAATbl TMPUMEHFIOTCA B
HEAOPOIOM ObITOBOM TEXHUKE. K HEAOCTATKAM IBTOTO KAQCCA OTHOCMUTCH
MOAQS HOAEXHOCTb M CAQBDOCTb KPEMAEHMA DAEMEHTOB, KOTOPbLIE
HEPEAKO OTCAOMBAKOTCA OT AMBAEKTPOUYECKOM OCHOBbI MEYATHOM MAQTHI.
METAAAMIUPOBAHHBIE OTBEPCTUI MPUACAIOT KOHCTPYKUMKM  OOAbLLYIO
MNPOYHOCTb.

B HOcCTOSLLEE BPEMA OAHOCTOPOHHME MEYATHBLIE MAATbI 3OHUMALIOT MOYTU
TPETb BCETO 0ObEMA MPOM3BOACTBA ITUX KOHCTPYKLMM, YTO TOBOPUT OO
X NMPOEBOCXOAHOM KOHKYPEHTOCMNOCOOHOCTM.



ABYCTOPOHHME NeYdaTHble
NAQTbI

[MPEUMYLLLECTBO  ABYXCTOPOHHMX MEYATHbIX TMAQT B HOAMYMM  ABYX
MPOOBOASLLIMX CAOEB, YTO MO3BOAJET MAOTHEE KOMIMOHOBATH DAEMEHTbI U
YBEAMYMBAET TOACCUPOBOYHYIO CNOCOOHOCTb MEYATHOM MAQTbI.

HeAOCTOTOK  ABYCTOPOHHMX TMAQT — CAOXHOCTb obecrneyeHus
SAEKTPUYECKMX MEPEXOAOB MEXAY CTOPOHAMM MAATbI. AAS AOCTUMXKEHMS
3TOM LLEAU UCTIOAB3YIOTCS MOOBOAOYHBIE MEPEMBbINKM, 3AKAEMKMU M MAMKA
BLIBOAOB 3AEMEHTOB C OOEMxX CTOPOH. Yalle BCEero ABYCTOPOHHME
NevyaTHble NAAQTbl 6€3 METAAAM3ALLMM CKBO3HbBIX OTBEPCTUM MPOUMEHSIOT B
MOKETAX U B AIODUTEABCKMX DAEKTPOHHbBIX YCTPOMCTBAX.

METAAAM3MPOBAHHbBIE OTBEPCTMA B MEYATHLIX MAATAX COBEPLLUEHHO
MEHSIOT AEAO. Y TAKMX MNEYATHbIX MAAT YBEAMYMBAETCS MPOYHOCTb
KOEMNAEHMS DAEKTPOHHbLIX KOMMOHEHTOB, MPU 3TOM  BO3MOXHOCTb
BbICOKOM MAOTHOCTM MOHTOKA BMECTE C XOPOLLEM TPACCUPOBOYHOM
CMNOCODHOCTBIO COXPAHAOTCH. MMEHHO ABYCTOPOHHME MEYATHbLIE MAQTbI
C  METAAAMIMPOBAHHBIMM  OTBEPCTUAMM  MOAB3IYIOTCS  HAMOOAbLLIEM
NOMNYASPHOCTBIO B M3TOTOBAEHMM PAAMOIAEKTPOHHbIX YCTPOMCTB.



MHOroCcAOUHbIE NEeYAaTHbIE NMAATHI

MHOrocAomHble neyvartHble MAQThl (MII1) MUCMOAB3YIOTCS AAR MPOEKTUPOBAHMS
CAOXHbIX YCTPOMCTB, TPEOYIOLLMX BbICOKYIO MAOTHOCTb MOHTAXA KOMIMOHEHTOB.
KOAMYECTBO CAOEB MOAHOCTBIO 3ABUCUT OT CAOXHOCTM 30AQHM, CTOILLLEMN MEPEA
PA3PAOOTYMKOM MEYATHOM MAATHIL. [1PM STOM KOMMOHEHTbI MOHTUPYIOTCA C ABYX
CTOPOH TMEeYATHOM TMAQTbl, A BHYTPEHHUME CAOM CAYXKAT AAS COEAUMHEHMUS
KOMIMOHEHTOB APYr C Apyrom. CoOeAUHEHMS MPOBOAHMKOB CDOPMUPYIOTCA Yepes
MEXCAOUHbBIE NEPEXOAHDBIE OTBEPCTUS.

MHOIrOCAOMHbIE MNEYATHbIE TMAQTbl MOIYT COAEPXATb AO 40 CAO€EB, 4TO
O0ECneYMBAET BbICOKYIO YAEABHYIO TMAOTHOCTb MEYATHbIX MNPOBOAHMKOB M
KOHTOKTHbIX MAOLLAAOK. K APYIMAM MNPEMMYLLLECTBAM MEYATHBLIX MAQT 3TOrO TMNA
OTHOCUTCHA YMEHbLLUEHME AAMHBI MPOBOAHMKOB, 4TO 3HOYUTEABHO MOBbILLAET
ObICTOOAENCTBME (HAMPUMEP, CKOPOCTb OOPABOTKM AQHHBLIX B OBM). Tak Xxe
MHOTOCAOMHbIE MEYATHbIE MAQTbI MO3BOAJOT IKPAHMPOBATL LLEMM MEPEMEHHOTO
TOKQ.

Y MHOTOCAOMHBIX MEYATHbIX MAQT €CTb M CBOM HEAOCTATKM: OHM CAOXHbI B
PA3PAOOTKE U  M3IOTOBAEHUM, AAd PABOTbI C HUMKM TPebyeTcs BbICOKOS
KBOAMAOUKALIMA M HOAMYME CMELMAABHOIO OBOPYAOBAHMA. MHOFOCAOMHbIE
NEeYATHbIE MAQTbI OOXOAITCA AOPOXE ABYXCTOPOHHMX U Y HUX 3HAYUTEABHO HMXKE
PEMOHTONPUIOAHOCTb. HO, HE CMOTPS HA 3TO, OHU MNPEAOCTABASIOT LUMPOKUM
AMAMNA30H BO3MOXHOCTEM U  AEMOHCTPUPYIOT  BbICOKYKD HOAEXHOCTb B
SKCNAYOATALMM.



[1O0 TMOKOCTU:
-TMOKME NMeYATHbIE NAATHI

[MOkme nevatHble nAatel ([TIM1) — 310
OAHOCTOPOHHME, ABYXCTOPOHHUE WAMU
MHOTOCAOMUHbIE NevyaTHbIE MNAQThI,
M3TOTOBAEHHbIE HO TMOKOM OCHOBOHMM
HEDOABLLLIOM TOALLMHBI. OHM CAYXKAT B
KQ4yecTBe COEAMHEHUM MEXAY
PA3AMYHBIMM  HYOCTAMM  DAEKTPOHHbIX
YCTPOUCTB MAM AMMNAPATOB TAK Xe
rMbkme neyvyatHble MAATbl BbICTYNAKOT B
KQ4yecTBe 30MEHDI KAQOEAbBHOIO
coeamHeHud. MHoraa rmbkme neyvyarHble
NAQTbl CAY>XOT OCHOBOM AARQ KATYLLUEK
MHAYKTUMBHOCTM, QHTEHH M BO MHOIMX
APYIMX YCTPOMCTB.

1) AnMaAekTpuK (MoAMAMMA).
2) 3ALLUMTHBIM CAOM (MACKA).
3) KOHTOKTHOE OTBEPCTHE.

4) TOKOMPOBOAALLLAS AOPOXKKQA.






[1O0 TMOKOCTU:

-TMOKO->XXECTKME MEYATHbIE MAQTHI

[MOKO-XecTKme NevyaTHble MAQTb
(TKTM) — 370 nevyaTHbIe MAQTEI CXOXME
C TMOKMMM MEYATHBIMKM MAATAMM, HO C
MEXAHMYECKMM YCUAEHUEM B
OMPEAEAEHHbBIX MECTAX. HaLLLEe BCEro
>KECTKMIN CAOM MPUKPEMNAIETCS K TMOKOM
NeYaTHOM NAQTE C ThbIAbHOM CTOPOHbI MO
OTHOLLIEHMIO K KOHTAKTHbIM
NAOLLLOAKAOM. TAKME MAQTbl MO3BOASIOT
AOBOUTLCH DOAEE BLICOKOM HOAEXHOCTMU
DAEKTPUYECKOTO COEAMHEHUA MEXAY
MOKOM M XECTKOM MNAATOU. XeCTKmM
CAOM  UM3rFOTABAMBAIOT M3  MOAMMMMAQ
MAM CTEKAOTEKCTOAMTA.

1) AnMaAekTpuK (MoAMAMMA).
2) 3ALLUMTHBIM CAOM (MACKA).
3) KOHTOKTHOE OTBEPCTHE.

4) TOKOMPOBOAALLLAS AOPOXKKQA.
5) XXKECTKAA MOAKAQAKA.



[1O0 TMOKOCTU:
KECTKME MeYvyaTHbIE MAQTDI

[le4yaTtHble MAQTHI HA >KECTKOM
OCHOBAHWNMUA.
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