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Mpeancnoeue

1 PASPABOTAH O6wecTBOM C OrpaHWYeHHOW OTBETCTBEHHOCTbH «Hay4Ho-uccnegoBaTenbLCKUR
MHeTUTYT «ACOHWMKA» (000 «HWIN «ACOHWMKA»), ObLecTBOM C OrpaHUYEeHHOW OTBETCTBEHHOCTLHD
«Mnatpopm» (OO0 «Mnatcopm») n OBWeCcTBOM ¢ orpaHuy4eHHon oTBeTcTBeHHocThio «[MCB CodTeep»
(000 «MCB CodchTeepy)

2 BHECEH TexHuueckum kKommuTeToMm no crtaHgaptuzauum TK 165 «CuctemMbl aBTOMATU3MPOBAHHOIMO
NPOEKTUPOBAHMWSA 3MEKTPOHWKNY

3 YTBEPXOEH M BBEJQEH B JENCTBWE MNpukasom denepanbHOro areHTCTBa No TeXHU4YecKomy pe-
rynupoBaHnio U MeTponoriuv ot 29 despans 2024 r. Ne 268-cT

4 BBEJEH BIEPBLIE

lNpasuna npumeHeHUss HacmosAweao cmaHdapma ycmaHoeneHbl 8 cmambse 26 @edepanbHO20 3aKoHa
om 29 uroHa 2015 2. Ne 162-03 «O cmandapmusayuu e Pocculickol ®@edepayuu». Mugopmayus ob us3-
MeHEeHUSX K HacmosileMy cmaHdapmy nybrnukyemcs 6 exe200HOM (M0 COCMOSHUK Ha 1 aHeaps mekyuieao
200a) uHhopmMayUOHHOM yKkazamene «HauyuoHansHele cmaHlapmesi», a oguyuansHbIl MmeKem U3MeHeHUl
U ronpasok — 8 eXeMecsayHoM UHhOPMAaULOHHOM ykazamene «HauyuoHansHeie cmaHdapmei». B cryyae
fnepecMompa (3amMeHbl) UU OMMeHbl Hacmosuwe2o cmaHdapma coomeemcemayroujee ysedomieHue bydem
onybnukosaHo 8 binuxaluwieM 6blIycKe eXeMecsyHo20 UHGOPMayUOHHO20 ykasamesns «HayuoHanbHble
cmaHOapmsi». Coomeemcemayioujas UHgopmayus, yeedoMeHUe U MeKcmbl pa3Mewalomcs makxe 8 UH-
ghopmauyuoHHOU cucmeme obLeao nones308aHuUs — Ha oguuuansHoM calime @edepanbHo20 azeHmcmea rno
MEexXHUYECKOMY peaynupoeaHuro U Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuzayuny», 2024

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3naHua bes pa3pelieHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BBepeHue

MpuunHoi paspaboTku cTaHgapTa ABMNSeTcs HeobXoAWMMOCThL CTaHAapTW3auuMW npouecca paspaboTku
NocafoYHbIX MECT KOMMOHEHTOB AMA pasMeLleHus Ha NevyaTHol nnare.

CTtaHpapT pacnpocTpaHseTcs Ha 4YacTb MaplupyTa NPOeKTUPOBaHUS SMEeKTPOHHLIX Y3noB, npeaBaps-
oWy paspaboTky TOMONOrMK NevyaTHoW Nnathl, U pernaMmeHTUpyeT NPUHLUKMNLI NOArOTOBKM BUBNMOTEKM Mno-
Caf04YHbIX MECT KOMMNOHEHTOB U ApYrux 06LEKTOB, NpeaHasHaYeHHbIX ANA pasMeLleHMs Ha YepTexe npoekTa
nevyaTHOI NNaTbl B CUCTEMaxX aBTOMAaTU3MpPOBaHHOro NpoekTupoeanHus (CATMP) aneKTpoHKKN.

Ha pbiHKe CyLecTBYOT 4OCTATOMHO YHUBEPCArbHbIE PELlEeHUs, COAepKalluue MHOKECTBO cneLnanman-
POBAHHBLIX MPOrpaMMHbLIX WHCTPYMEHTOB U MO3BONSAOLWME OpraHu3aunam-pa3paboTynkam BbICTPOUTbL OMTUM-
MarnbHbLIA U NPU 3TOM YHUULMPOBAHHbIA MapLUPYT NPOEKTUPOBAHMS MOCAA0YHLIX MECT KOMMNOHEHTOB, B TOM
yKcne Ha OCHOBE pekoMeHAauWi AaHHOoro cTaHaapTa.

v
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

Cuctemsbl dBTOMAaTU3NPOBaAHHOIO NPOEKTUPOBAaHWUA 3JTEKTPOHUKN

NOCAOOYHbLIE MECTA ANA KOMNOHEHTOB HA NMEYATHbIX NNMATAX. PABMEPbDI
U PACMONOXEHUE KOHTAKTHbIX NNOLWAOOK, OTBEPCTUWU, APYTUX SNIEMEHTOB,
3AWLNTHBLIX 30H, SNEMEHTOB YEPTEXA

Electronics automated design systems. Footprints for the components on printed circuit boards (PCB). Size
and placement of pads, holes, other elements, keepout areas, drawing elements

Oarta BBegeHna — 2024—04—01

1 O6bnacTtb NnpuMeHeHuA

1.1 HacTtosiwuin ctaHgapT npeaHasHadeH ansd npuMeHeHns npeanpuaTUAMUN NPOMBILLNEHHOCTA U Opra-
HU3aUUAMKN NPKU UCNONb30BAHUN SMEKTPOHHBIX CUCTEM MPOEKTUPOBAHUA NeYaTHbIX Nnar.

1.2 CucTeMbl NPOEKTUPOBAHWUS MEYaTHbIX MMaT NPUMEHSAIOTCA NPY NPOEKTUPOBaHWUM 3MEKTPOHHOM an-
napatypbl (3A) U 3NeKTpOHHOW KoMMnoHeHTHoW Ba3sbl (3KB) cnepytowero HazHaveHusa: Ans 0bopoHHO-Npo-
MbILLMEHHOrO KOMMIeKca, ANsl a3POKOCMUYECKOW OTpacnu, ANs CyAOCTPOeHUsl, MeEAULUHbBI, aBTOMOBUNbLHOWR
oTpacnu, AN HaBUralum U paguonokKaumm, NnoTpebuTensCKoN 3aNeKTPOHUKM, ANs CBA3U (TENMEKOMMYHUKALIUK),
ans cuctem 6e3onacHoCcTW, ANs aBTOMaTU3UPOBaHHOTO TpaHcnopTa U ABMKYLLEeNCcA poBOTOTEXHUKW.

1.3 KpaiiHe Ba)KHOW XxapakTepuCTUKON Npu Bbibope NporpaMMHOro npoaykTa Ans asToMatusauum npo-
eKTUpOoBaHWA BMBNMOTEKN NOCaO0YHBIX MECT ABNAETCA BO3MOXHOCTb U KAYECTBO €€ MHTerpaunmn ¢ gpyrumm
npuMeHsaemsiMu B opraHusaumm CAlP, B nepeyto ovepeab ¢ CAIP neuatHeix nnat (M0T).

1.4 Hacrtoswuin ctaHgapT 6a3upyetcsa Ha [1], [2].

2 HopmaTuBHbIe CCbINKK

B HacToflwem cTaHgapTe Ucnonb3oBaHa HOPMaTUBHASA CChINKA Ha Crefyowni cTaHgapT:
MOCT 15.016 Cuctema paspaboTknm M NOCTAHOBKM MpoAyKUMM Ha MPOM3BOACTBO. TeXHWYeckoe 3ana-
Hue. TpeboBaHWA K cooepKaHMo 1 ohopPMITEHUIO

Mpumeuyanue — [pn NONB30BAHNM HACTOALLMM CTAHAAPTOM LENecoobpasHo NpoBepUTL AENCTBUE CCbINoH-
HbIX CTAHOAPTOB B UH(IOPMALMOHHOW cucTeme 0BLIero nonb3oBaHna — Ha oduumansHom cante degepansHoro areHT-
CTBa MO TEXHWYECKOMY PEeryrnMpoBaHUI0 U METPOMNOTAM B CETU VIHTEPHET WUINK MO eXerogHoMy MHhopMaLUMoOHHOMY yKasa-
Tenmo «HaunoHaneHble cTaHOapTLI», KOTOPLIA ONYGIUMKOBaH MO COCTOAHWUIO Ha 1 SHBaps TEKYLLEro roga, v no BbiNyckam
eXemMecsAMHOro MHopMaLMOHHOIO ykazaTensa «HauuoHanbHble cTaHaapThl» 3a TeKyLWiA roa. Ecnn saMeHeH CCbINoYHBbIiA
CTaHZdapT, Ha KOTOpbLIA JaHa HeaaTUPOBAHHAA CChINKA, TO PEKOMEHOYETCA UCMONbL30BaTh AEWUCTBYIOLLYI0 BEPCUID 3TOTO
cTaHdapTa ¢ YYeTOM BCEX BHECEHHBIX B JaHHYI0 BEPCUIO U3MEHEHWUI. Ecnu 3aMeHeH CCbINOYHbIA CTaHOAPT, Ha KOTOPbIN
[daHa AaTMpOBaHHasA CChINKa, TO PEKOMEHAYETCA UCMONb30BaTh BEPCUIO 3TOr0 CTaHAapTa C yKasaHHbIM Bbile rodoMm yT-
BepxkOeHus (NpuHATUA). Ecnu nocne yTBepXaeHWsl HACTOSILLEro cTaHdapTa B CCbINOYHbIM CTaH4apT, Ha KOTopbIA AaHa
[OaTWPOBAaHHAsA CChINKa, BHECEHO MU3MeHeHWe, 3aTparMearllee NonoXeHne, Ha KOTOpOe JaHa CCbiNKa, TO 3TO NONOXeHne
pekoMeHayeTcs NpUMeHsATL Bea yyeTa JaHHOro M3MeHeHUs. ECNK CCbINMoYHbIN cTaHaAapT oTMeHeH 6e3 3amMeHbl, TO Nono-
KEHUE, B KOTOPOM [aHa CChISIKa Ha Hero, PeKOMEHOYETCA NMPUMEHATL B YACTU, HE 3aTParvBaloLLel aTy CCbINKY.

MapaHune ochbuumnansHoe
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3 TepMuHbI, onpegeneHnUa U COKpalleHus

3.1 B HacTosLweM cTaHgapTe npumeHeHsl TepMuHel no NOCT 15.016, a Takke cnegylolne TEPMUHbI C
COOTBETCTBYHLLMMU ONpeaerneHUsaMU:

3.1.1 aneKTpoHUKa: 3MeKTPOHHan annapatypa M BXogsllas B ee COCTaB 3MEeKTPOHHas KOMMOHEHTHas
baza.

3.1.2 neyatHbIX y3en: [NeyaTHasa nnata C YCTAHOBMEHHLIMU Ha HEel 3NeKTPopaanoaneMeHTamMm (KoH-
OeHcaTopamu, pe3ancTopamu, MHTerpanbHbIMN CXeMaMu U T. [1.), B COBOKYMHOCTU BLINOMHSAKLLAA onpeaenex-
Hble 3MeKTPOoHHbIEe hYHKLUUN U B3aUMOLENCTBYOLWAs C APYTMMU NeYaTHbIMUK Y3NamMu B COCTABe 3MEeKTPOHHON
annaparypbl Yepes coeJUHRALLINE 3NeMeHThbl.

3.2 B HacTosweM cTaHAapTe NPUMEHEHbI CneyrLlne CoKpaLleHus:

nc — UWHTerpanbHasi cxema;

[ — nevyaTHaa nnaTa;

ny — neYaTHbIW y3en — rnedaTHasi nnaTta c YCTaHOBMEHHbIMW Ha Hel OP3 (koHaeHcaTopamu,
pesuctopamu, MC n 1. 4.);

CAlNP — cuctema aBTOMaTM3MPOBAHHOIO MPOEKTUPOBaHUS;

T3 — TexHu4eckoe 3agaHuve;

2A — 2neKTpPOoHHasa annapaTtypa;

3P3 — anekTpopaanoaneMeHTbl.

4 OO6wwre NnonoXeHus

4.1 Uenkto pa3paboTky HACTOSALLETO CTaHA4apTa ABNSAETCA YCTAHOBNEHNE PEKOMEHAALUMIA ANSA OCYLEecT-
BNEHNS aBTOMAaTU3UPOBAHHOIO MPOLIECCa NPOEKTUPOBAHUS MOCAA0YHBIX MECT 3MEKTPOHHBIX KOMMOHEHTOB Ha
ne4yaTHOW Nnarte npu co3gaHuM BUbrnMoTekn KOMMOHEHTOB NPEANPUATUS.

4.2 OpraHusauusi, paspabaTbiBalollas 3MeKTPOHUKY, MOXET Ha OCHOBEe AaHHOro CcTaHgapTta co3fjatb
BHYTPEHHWIA CTaHAapT NpegnpusiTus, onpeaensownii pernaMmeHT pa3paboTkM nocagoYHbIX MecCT, YTO MO3BO-
TNIUT BLICTPOUTbL YHUDULIMPOBAHHBLIA CKBO3HOW MappyT pa3paboTtku Ha ocHoee CAIP MMM, EguHas 6ubnuoTte-
Ka KOMIMOHEHTOR NPEANPUATUSA, BLICTDOEHHAA MO eQUHLIM NpaBUnaM U pernaMmeHTamMm — 37O 3anor BbICOKOro
KayecTBa pa3paboToK, HM3KOrO YPOBHS NPOM3BOACTBEHHOrO Bpaka, YTo JaeT BO3MOXHOCTL COKpaTUTL 3aTpa-
Thl Ha pa3paboTKy M YCKOPWUTb BbIXOA Ha PbIHOK.

5 MpuHuMnbI pa3paboTku GMBNUOTEKM NOCaAA0YHbIX MECT KOMMOHEHTOB

B YCNoBMAX 3KOHOMWYECKOro cnada v Bce tonee OCTPOWN KOHKYPEeHLUWKN CKOPOCTb BbIMONMHEHUA HOBbIX
DaBpaGOTOK I'IDVIO6D9TaeT eule Oonbluee 3HadyeHue. ﬂI-OGYI-O BO3MOXHOCTE SKOHOMWKU pecypCOB KOMMaAHWUK
HYXHO UCnonb30Bathb C MakcUmMarnsHOW oTaadven, paGOTaH Ha yKpenneHue CbI/IHaHCOBOFO nonoxeHmsda Komna-
HWW 1 NOBLILWASA €e TEXHONOIMYEeCKnin YPOBEHb. Poct NpoOn3BOANTENBHOCTW TpyaOa oTAena pa.?.paGOTKM u cyLle-
CTBEHHOE COKpalleHWe CPOKOB BbiXO4a HOBBLIX MPOEKTOB MOXET MNO3BOJINThb KOMMaHWK He TOINbKO COXPaHWUTb
DEHTaﬁeﬂbHOCTb B TAXenbIX YCNOBUAX, HO N OTBOEBAThL CYLeCTBEHHYH HacCTb PbIHKA Y KOHKYPEHTOB.

O,ElHI/IM M3 KNHYeBbIX (PakTopoB 3KOHOMMK pecypCoB ABNAETCA NOBTOPHOE MCNOMNb30BaHNe HapaGOTOK,
1 B NepByro o4vepeb — co3gaHue, pa3BuTre M NOBCeMeCTHOEe MCNonb3oBaHMe eanHon bubnunotekn Komno-
HEHTOB NpeanpuaTda, B TOM 4Yucne Co,qepx(ameﬁ YyepTexun nocago4HbIX MeCT KOMMOHEHTOB OANd neYaTHbIX
nnart. ﬂ,]‘!ﬂ AOCTMXEHNA BbLICOKOIo Ka4vecTtBa pa3paGOTOK opraHu3auund, 3aHMMarLwadacda npoekTmpoBaHuem
AINEeKTPOHUKK, OO0IMXHa BHEOPUTb COOTBeTCTByI'OLLI,I/iﬂ CTaHaapT, pernameHTMpyrou.l,Mﬁ NMPUHUWMNbI MOCTPOEHKNA
yepTexen Nocago4yHbIX MeCT, C YHETOM NPUHATBIX B OpraHn3aun npon3eo4CTBEHHbLIX NpoUeCcCoB, CTaH4apPTOB
OOKYMEHTUPOBAaHWA, TEXHONOIMYECKUX ocobeHHoCTeNn C6ODOL1HOFO NpPoOW3BOACTBA U BO3MOXHOCTEN NMPennpu-
ATWA, M3roTaBNUBAIOLLErO NevYaTHbie NNaThkl 4N9 JaHHOW opraHu3auuniu.

51 HpaBMna MMeHOBaHUA BUBNUOTEYHLIX nocago4HbIX MeCT

5.1.1 O6wume NnpUHUMNLI

MpUHUMNUArbHO BaXKHO ONpeferuTb UMs KOMMOHEHTa Ha nevyaTHOW nnarte UMM, Kak roBOpsiT KOHCTPYK-
TOpkl, «nocago4yHoro mecta» (aHrn. PCB Footprint unu pasroBopHas kanbka ¢ aHrmunckoro «yTnpuHT).
CywecTtByeT Heckoneko cnocobor onpeaeneHus UMeHW NocafoyHoro MecTa:

2
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1) Wms cornacHo part number pupmbl-npounssogutens (Hanpumep, CO603C104K8RACTU).

2) Wima cornacHo kartanory pvpmbl-noctaBlinka (Hanpumep, Farnell_1640032).

3) WMima cormacHo Tuny kopnyca KomrnoHeHTa (Hanpumep, C0603).

4) \mss  cornacHo pekoMeHfauuaM 3apybexHblx cTaHgaptoB, Takux kak |PC  (Hanpumep,
CAPC1608X80N).

5) «YMHOe MMsi», KOTopoe codeTaeT B cebe npenmyLlecTBa YeTblpex BblllenepeyncneHHbiX MeToLoB.

Y Bcex aTux cnocoboB ecThb NperMMyLecTsa M HegocTaTki. B kKoHeYHOM cyeTe Kaxzas opraHm3auns Bbi-
BupaeT cBOM MeToA W OOMKHAa ero npuaepxmnBaThca. [aHHbIA cTaHOapT MOXET CNYXWUTb OCHOBOW W Havyanb-
HOW TOYKOW ONA cO30aHUA BHYTPEHHEro cTaHaapTa opraHu3auun.

Mepen WHXEHEPOM U3HA4YanbHO CTOWT TpyAHas 3afadqa B BbiOope KOMMNoHeHTa. 370 U hyHKLMOHAaNb-
HOCTb M pasMepbl, U KOHEYHO LieHa.

A vHorga Heobxogumo cobpaTe BOEOWHO HECKONbKO B3aMMO3aMEHSEMbIX KOMMOHEHTOB UMK CO3aaThb
«ONMUMOHaNbHLIA QyTNPUHT». To ecTb yTNPUHT, KOTOPLIA Bbl COOTBETCTBOBAIN HECKOINMLKMM KOMMOHEHTaM
pa3HbiX NpoM3BOANTENER. 3TO NO3BONSAET B 3aBUCHMMOCTU OT LIEHLI, YCIIOBWUI NOCTaBKU U paga opyrux dakTo-
pPOB MCMNOMNb30BaTh KOMMOHEHT TOW UMK MHOW (DUPMbI-NPOU3BOAMTENS.

C ppyroi CTOpPOHbI, B KOMNaHUMN 0ObIYHO TPYAWTCS HE OOWMH WHXEHEP-KOHCTPYKTOpP, a uernas rpynna,
UINKW Jaxe HecKonbKo rpynn. »KenatensHo, YToOkblI BCe OHM NMONb30BaNUChL eAuHON «BrubnnoTeko NocagoYHbIX
mMecT» (6a3oi OaHHbIX «PYTAPUHTORY). 3TO CyLLEeCTBEHHO NoBbIWAET 3(PEKTUBHOCTL paboThl KaXa0ro UH-
XeHepa.

EcTb 1 ewe ogHa ocobeHHocTh. XenatenbHo, 4Tobbl HazBaHwe dyTnpuMHTa ObINo Gbl MOHATHBIM AFS
KOHCTPYKTOpa NeYaTtHbIX nnat. 3Has U NoOHUMas, Y4TO O3Ha4YaeT MMS NocafoYHOro MecTa, OnbITHLIR paspaboT-
UMK 3apaHee NpourpaeT CLUeHapUn KOMMOHOBKM 11 TPACCUPOBKU KOMIMOHEHTA Ha nnare.

CyliecTByeT HECKOMBKO NPUMEpPOB.

5.1.2 BGA-KOMNOHEHTbI

PekomeHaaunm no hopMmUpoBaHMIO UMEHW NOCago4HOro MecTa B bubnvoTteke:

a) ykasblBaWTe KONn4ecTBo BbiBoaos B BGA:

BGA 256, BGA 625uT 4.;

B) ecnu Kopnyc KepaMUYECKWUA, TO }KenaTernbHO yKa3aTk 310 otnunume: CBGA_ 256, roe C o3Havaert ke-
pamMu4ecKuin Koprnyc;

B) ecnu B base faHHbIX eCTb HECKOMbKO TaKMX KOMMOHEHTOB, TO HAA40 BBOAMTbL AONOMNHUTENbHbIE MHOEK-
cbl. Hanpumep, nHaekcel, ykasbiBakline Ha paccTosHue mexay Beisogamu B BGA: 1mm, 0.8mm u 1. o. Torga
YTNPUHT MOXET UMETL CrefyoLee UMS:

CBGA 256 _1mm, BGA 625 0 8mm;

r) pasgensiTe YyacT UMEHM KOMMOHEHTAa 3HakoM «_» (MoAYepkuBaHue), U HU B KOEM Crydae He npo-
Genom, +, *, &, *, | n gpyrumu nogobHLIMKU cnewnanbHbIMKU CUMBONaMu;

) KOMU4YecTBO BLIBOAOB KOMIMOHEHTA B CXEMe JOMKHO COBMaAaTh C KONMMYECTBOM BbIBOAOB B Dy TNpUH-
Te. Ecnu BbIBOAKI HUKYAA HE MOLKMOYAKTCH, UX BCE paBHO HEODXOAMMO yKasaTb B CXeMe, a8 HOMepa UX yKa-
3aTb Kak HenogkntoueHHble, Hanpumep NC1, NC2u T. o.;

€) aHanorM4Ho npeablayllieMy MyHKTY Hago MMEHOBaTb BbIBOAbLI, MOAKMIOHYEHHbIE K «3emme» (MMs
GND1, GND2, GND3...) unn k «nutanuto» (umst VCC1, VCC2, VCC3...).

5.1.3 Pa3zbeMmbl

B MMeHM paszbema HyKHO yKa3biBaTh:

a) Tvn kopnyca (Hanpumep, RJ);

6) KonW4ecTBO BbIBOAOB;

B) TMN: NpAMOR Unu yrnosoi nog 90°;

r) Hanu4ve BLIBOAOB Nof 3anpeccoBky (uHaekc PF);

4) po3eTKy unu wTslpn (MHaekc Female unu Male).

Ecnu B pazbeme ecTb KpenexHeole oTBepcTus (6e3 NnogkmoveHns K uensM 3eMau Unn nuTaHus), To u1x,
Kak NpaBuno, He OMUCLIBAIOT B cxemMe, a B 6ubnuote4yHom onpefeneHun depTexa yTnpuHTa B NeYaTHon
nnate OHU CYLLEeCTBYIOT Kak MeXaHW4eckue oTBepCTHs.

5.1.4 Mukpocxembl

B MMeHM MUKPOCXEM HYXHO YKa3biBaThb!

a) Tun kopnyca (TSSOP, SSOP, SOP, TQFP u gp.);

6) konuyecTBo BbiBogoB (TSSOP_20, TQFP_48wu T 4.);

B) war BbiBoOoB (Hanpumep, TSSOP_20_0_5mm ana wara 0.5 mm);

r) uHorga — BbICOTY Unu rabaputel KomnoHeHTa (SO_8 5mm ansa KOMNOHEHTAa BLICOTON 5 MM);
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,El) OTKPbITYKO TepMonnowazky, ecrim oHa eCTb nNo KOprnyCcom.

MpumeyaHue — TepMoNnolaaky ykassiBaKOT Kak AOMOMHUTENbHbLIA BEIBOA B CXEME U OTPAXKAKOT ee Hanmiue
B UMeHU Dy TNpUHTA.

5.1.5 MexaHuU4YecKue oTBEepCcTUA

MexaHu4eckmne oTBepcTUsl, NogkntodeHHble K GND vy opyrow uenu, a Takke NpoCcTo KpenexHble 0TBep-
CTUS HYXXHO OMUCLIBATL Kak OTAeNbHbeIA PYTNPUHT. B ero uMeHu xenaTtensHo yKkasbiBaTe AMAaMETp OTBEPCTUA
1 aunamMmeTp nnowagku. Hanpumep:

Hole 2PL_6mm — mexaHu4eckoe OTBEPCTME OUMETPOM 2 MM, MeTannu3MpoBaHHOE, C OUaMeTpOM
nnowagkm 6 Mmm.

Hole 3 2mm_NPL — mexaHu4eckoe oTBepcTUe, HeMeTannuanpoBaHHoe, AuaMeTpom 3,2 MM.

5.1.6 PenepHble TOUYKU

OnbITHBIM pa3paboTunkam M3BECTHO Ha3Ha4yeHWe penepHbix Todek (aHrmuinckoe FIDUCIAL): oHu obe-
CreYnBarT TOYHOE MO3ULMOHUPOBAHME aBTOMATOB ANA YCTAHOBKM KOMMOHEHTOB Ha nnaTty npu cbopke. YTo-
Bbl KOHCTPYKTOP He 3abbin ux noctaeuTb Ha [, ux Takke xenatenbHO A06aBUTL B 3MEKTPUYECKYHD CXEMY
KakK «CMMBOJ1 C OOHMM BbIBOAOM», KOTOPbIA HUKYAA He nogkntodeH (Hanpumep, ¢ umeHem NC). Mmsa Takoro
dyTnpuHTa MoxeT ObiTh: FIDUCIAL nnmn FID. PenepHbix 3HakoB AOMKHO ObITb MUHMMYM MO 3 LUT. HA Kaxayo
CTOPOHY Me4vaTHOW nnaTtbl U1 cBOPOYHOI NaHenu.

5.1.7 OQuopabl N KOHOeHcATOPbI

B ouopax ykaseiBawT B BubnuoTeyHom nocagovyHOM MecTe He Homepa BoiBogoB (1 u 2), a Anode u
Cathode unu «A» n «C», yto nossonsaeT uszbexartb oWKMBOK NPK NEpPeHoce CnUcKa Lenen u3 cxembl B NMpo-
eKT nevyaTHoOW nnaTbl. B NoNsApHbIX KOHAEHCATOpax Beerda cnefyet HyMepoBaTh MONMOXUTENbHbLIA BbIBOZ, Kak
HomMep 1 1 yKasbiBaTb 3TO KaK «NpaBuno Hymepauuu BbIBOAOB NOMSPHbLIX KOMMNOHEHTOB» B TEXHUYECKOM 3a-
OaHun Ona MHXeHepa-KoOHCTPYKTopa, a Takke B cTaHOapTe npedanpuaTtus.

5.1.8 [JononHWTenbHas MapKUpPOBKA HA NevyaTHOW nnare

Ecnu ecTb Kakne-to OonNonHUTENbHbIE CUMBOIbLI HA NNaTe, Takne Kak NnoroTun KoMnaHuu, Hagnucu, Ha-
knenku, 3Hak Lead Free u Tak ganee, cnegyeTt onpedenutb UX Kak ycroBHsble cumeonsl YO Ha cxeme, Hanpu-
Mep Ha OONOMHUTENbHOM IIUCTEe CXeMbl, COJepXalleM CnpaBoYHY MHGopMaUuk O npoekTe. Torga nocne
BHECEHMWA cnuncka uenei B npoekT MMM paspaboTtymk He 3abygeT yCTaHOBWTbL MX Ha NnaTty, W Bcerda MOXHO
OygeT NpoBepWTb HanMM4yne aTUX CUMBOMOB B cneundmkaumm (unm cnmcke BOM, Bill of Material, creHepupo-
BaHHOM u3 npoekTa [ B CAIP).

5.1.9 Hekotopble npaBuna gns paszpaboTymka

HeobxogMmo NOMHWTL eLle HeCKOINbKO MPaBWil U HEYKOCHUTENbHO UX BbINONHATE. OHWM ByayT NonesHsl
Kak BO B3aMMOLENCTBUN Mex Oy pa3paboTyMKaMu-CXeMOTEXHUMKAMKU U MHXKEeHepaMU-KOHCTpykTopamu M1 BHy-
TpW opraHusauuu, Tak u npu nepegade npoekta MM gna pas3paboTkn «Ha CTOPOHY».

Ecnu ecTb KenaHue namMeHUTb (OYTNPUHT (3aMEHUTb Ero Ha APYroW, M3MEHWTb ero Tun, Yopmy, Komnu-
4YEeCTBO HOXEK, Liar BbIBOAOB W T. 4.), HeobxogmMMo oaTh eMy HOBOe UMA. Hukorga He cnefyeT nonb30BaTheA
cTapbiM UMeHeM yTNpUHTa ANA HOBOro KOMMNOHEHTA UNW ANA U3MEHEHWA CBOWMCTB CYLLECTBYOLIErO.

06 nameHeHUAX B UMeHW unu gobaBneHuy HOBOro BUAa Heobxoonmo coobwmTe pazpaboTymky neyar-
HOW nMnarkbl.

5.2 PaSMprl N pacnonoXxeHne KOHTaKTHbLIX NnowagokK B 6ubnmMoTe4yHoOM nocago4yHom mecTe

OT chopmbl, pa3MepOB M PaACMONOXeHUs1 KOHTAKTHOW nnolwagku Ha nedatHor nnate (KM Ha I111) 3aBu-
CWT KA4YEeCTBO MarKu U HAOEXHOCTb NAassHOTo COEANHEHUS BbIBOLOR 3MEKTPOHHOrO KOMNoHeHTa. NomMumo cob-
cTBeHHO pasmepa Kl BaxHo onpenenuTs TpeboBaHWs K pa3amepy BCKPLITUIA B NasiNbHON MAcKe, a Takke K pas-
Mepy ¥ hopme OKHa B TpadapeTe NOBEPXHOCTHOrO MOHTa)a, YToObl ONpefenuTe onTUMarnsHoe KOonMyecTBo
nasnbHOW NacTbl OTHOCUTENbHO nnowaan K. Moatomy B opraHvMsaunmn 4OMKHbI ObiTh CO34aHbl M MOCTOSIHHO
YyNyylwaTbeca U OMOMHATLCA NpaBuna, pernaMeHTUpyloLlLne anropuTm pacyeta KOHTaKTHbIX nnowanok. B ka-
YeCTBE OCHOBbI ANA 3TUX NPABUMN MOTYT UCMOMNL30BATLCA U COMETATLCH PA3NUYHbLIE UCTOYHUKW UHOPMAaLMK.

MimeeTca psg mexagyHapOL4HbIX CTaHAApPTOB, COAEPXalLUMX pekomeHOauum n tabnuubl pasmepos. Op-
raHn3auunsa MoxeT BbibpaTb Te UNN WHble PEKOMEHOALUMW TeEX UMW WUHbIX MeXOyHapoOHbIX CTaHOAapTOB ANA
NMPWHATUS] B Ka4eCcTBe BHYTPEHHero ctaHgapTa npeanpusatusa. CyluecTByOT NporpamMmmHble NPOAYKTbl, OCHO-
BaHHble Ha peKOMeHAaUnsax MexayHapoaHbIX CTaHAapTOB, U OpraHM3auusa MoXeT UCMOonb3oBaTh UX ANs aBTo-
MaTn3auuu paspaboTkn KOHTaKTHbIX NNoWanok U nocago4Hbix mect B CAMP MM,

Kpome TOro, none3Ho mMoxeT BObiTb HaKoNneHue NpakTUYeckoro NpoW3BOACTBEHHOIO ONbITa, T.e. Heob-
xoguma obpaTHasa cBs3b OT TEXHOJOMOB M OTAENOB KOHTPONA KadecTBa co cOOpoYyHOro NpovM3BoAcCTBa, CTa-
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TUCTUKA AedeKTOB MOHTa)a, CTaTMCTMKa nNpobrnem, BO3HUKALIWX NPU PEMOHTE U 3aMEeHe KOMMOHEHTOB Ha
ne4yaTtHoW nraTe, Npyu ONTUYECKOW MHCMEKLUMWU CODpaHHbIX MeYaTHLIX NIaT, Npyu PeHTreH-KOHTPOoMNe KOpnycoB
Tna BGA unu QFN, npy anekTpMyeckoM TeCTMPOBaHUM NevaTHbix nnat. OpraHusaumsa gomkHa cobupartb aTy
NPOW3BOACTBEHHYIO CTAaTUCTUKY W NepefaBaTth €€ B OTAeN pa3paboTKv SMEeKTPOHWKN B LENSX YCOBEPLUEHCTBO-
BaHWs NpaBun pacyeTa KOHTAKTHbIX NoWaaok.

BaxHbIM hakTOpoM cO30aHUA Ka4yeCTBeHHbIX (KOPPEKTHbIX) Mo hopMe W pa3mMepam KOHTAKTHbIX Mio-
Wanok ABNsSeTcA aHanua TexHUYecKon JOKYMEeHTaLMW Ha KOHKPETHbIM KOMMOHEHT, 0QHaKO He pekoMeHayeT-
Ce crneno crnefoBath yKa3aHWAM B TEXHWMYECKOW AOKYMEeHTauuu npu co3gaHuu HOBOro NocagodHoro MecTa.
Paspabotunk, pabotarowmin B CAINP, gomkeH npoaHanu3vMpoBaTh BCH AOCTYMHYK WMH(OPMAaLUI, BKMOYas
npaeBvna (BHYTPEHHWIA CTaHAapT) opraHu3auuu, MHopMaUuK No cTaTUcTUKe Bpaka MoHTa)xa U npobnem
TECTUPOBAHWS Ha MOXOXKMX KOPNycax KOMNOHEHTOB 1 Ap.

HemanoBaxHo npu cozgaHuu Bubnuotek nocagodHbiX MecT YHUULMPOBATE BUBNUOTEYHbIE KOHTAKT-
Hble Nnowaaky B Lensax NoBTOPHOro MCMNOMb30BaHWA Ha HOBbIX NOCAA0YHbLIX MECTax CXOXWX KOPMyCOB KOM-
NMOHEHTOB.

5.3 Pa3mephl U pacrnornoxeHue oTBepCcTUI B GUBNUOTEYHOM NOCago4YHOM MecTe

OpraHv3auuns gomkHa onpefenvTs npasuna Ans BbIYUCIEHUS pa3MepoB OTBepCTuid (M popmbl OTBEp-
CTWI B cny4ae, eCnv OHW He Kpyrmble), a Takke MexaHu3Mm Ux 3agaHus B koHkpeTHow CAIP MM, Hanpuwmep,
NpyU UCMOMHEeHWN KPENeXHbiX OTBEePCTUMI B NOCAL0OYHOM MecTe B BuAe METannM3MpoBaHHbIX CNOTOB paspa-
DOoTUMK JomkeH cnefoBaTh euHbIM NpaBunam, NpUHATLEIM B KOMMaHWKM Ons koHkpeTHoi CAIMP MMN. B npo-
TUBHOM cIly4ae BENWUK pPUCK HEBEPHOIo M3roTOBMNEHMWSA NeYaTHOW NNaThbl.

PekomeHgyeTca ANA OTBEPCTUA B MOCaA0YHOM MecTe KOMMOHEeHTa npedycMoTpeTb onpefdeneHHbIN
cnown/knacc CAIP, B koTopom ByneT npuBefeH 4yepTex: KpecToobpasHoe nepecevyeHre NUHUIA B LEHTpe OT-
BEPCTUS, BEIHOCKA C yKaszaHMeM guameTpa 0TBepcTus unv cnpegenerHvemM ocobeHHocTeln hopMbl OTBEPCTMS.

PekomeHgyeTca B YepTexe nocaflodHOro MecTa, cofepXallero KpenexHoie oTBepcTUs, NPUBECTH Ta-
frvuy oTBepCcTMIA C MapaMeTpamMy (4ONycKamun U HanMinem MeTannuaauum).

PekomeHAyeTcs, B criydyae Hanv4usa OTBEPCTUI «Mnofd 3anpeccoBky» (aHrn. Press fit), ykasate B crioe
YepTexa COOTBETCTBYIOLMIA Bonee ecTKMi AoNYCK Ha AMaMeTp 3TUX OTBEPCTUIA. TakeKe B 3TOM CIyyae HY>KHO
pasgenuTe cpegcTeamu CAlP oTBepcTus «nod 3anpeccoBKy» WM OTBEPCTUS «MOA NawKy», eCrnv OHW UMErT
OOWMHAKOBbIA AMaMeTp.

5.4 Pasmepbl N pacnonoxeHue Apyrux aneMeHTOB B BunbnnoteyHom nocago4yHom mecTe

[MoMUMO TWMMOBLIX 3MEMEHTOB MOCafovHOro mMecta pa3paboTyunky MoryT noTpeboBaThCcs pa3anuuHbie
BCnoMoraTtenbHble 0ObeKThl, Takue Kak rpaduyeckas MHpopmMauusa, BcnomoratensHas nHdopmauma Ha MMM,
BCromoratenbHaa MHopMaLMsa ONS YepTexen, a Takke AONONHUTENbHbIE NMMHWUK NPUBA3KKM. Benomorarens-
Hble 3NeMeHTbl HAA0 pa3mellath B JOMONMHUTENbHbIX cnosax (knaccax) CAlNP, cneyvaneHo NpegHasHavYeHHbIX
Ans 3Ton uenu.

[na HEKOTOPbIX KOMMOHEHTOR BaXHa NPUBSA3KA K APYIMM 3rieMeHTaM nevyaTtHon nnarkl. B kauecTee npu-
Mepa MOXHO NPUBECTW KpaeBble pa3beMbl, KOTOPbIE AOITKHbI TOYHO MPUBA3LIBATLCA K Kpako nnaTbl UMW K yriy
nnaty. [Ans ynpolieHnss Takon NpuBA3KA B YepTexe NocaJoyHoro Mecta pasbemMa BhINONHAKT cneyuarnbHble
NUHUN NPUBA3KN C TEKCTOBLIM yKa3aHWEM, s KAKOW Lenu cryaT 3TU NTUHUK.

JInHUM mapkmpoBkK (crioi Kpacku Ha MMM, o6o3Havalolwmii npUMepHble rabapuTbl Koprnyca, OTMETKY nep-
BOr0O BLIBOAA, NMO3ULMOHHBIE 0B603HAYEeHUs1 KOMMOHEHTA W OPYrykw WHQOpMaUWK) cnefyeT pacnonaratb Ha
AOCTaTOYHOM YAaneHUW OT OTKPbITbIX NIIOLLAA0K KOMNOHeHTa, YToObl Kpacka He Morna cilydaliHo oKazaTbCs
NMOBEpPX KOHTAKTHOW MMNoLlaaku, YTo BygeT npensATCTBOBATh CO3LaHUID KaYeCTBEHHOro NasiHoro COeAUHEHUS.
MuHMManbHaa WWPMHA NMHUKA MAPKWPOBKW OOMKHA COOTBETCTBOBATE TEXHOMOIMYECKNM BO3MOXHOCTAM Npo-
nasogutensa Mrl.

CumBON OTMETKM NMEpBOro BbIBOAA B CMOE MapPKUPOBKW pEKOMEHAYETCS AenaTh YHUMULMPOBaHHbLIM A4S
BCEX TUMOB KOMIMOHEHTOB, WU BKIMOYUTL 3TO MPaBUNO BO BHYTPEHHWA CTaHOApT NPeanpuaTUs, Y4To OOMKHO
YNY4YLUTL YUTAEMOCTE MapKUPOBKK, eauHo0Bpasne NpoeKTOB U CHU3UTL BEPOATHOCTL HEBEPHOTO MPOYTEHUS
MapKUPOBKWN W, COOTBETCTBEHHO, HEBEPHOW OpUeHTaLmMnm KoMmnoHeHToB Ha [1I1. BaxHo onpenenuTb B perna-
MeHTe, KakuMmmn cuMmBonamMmu obosHavyaTcsa B bubnmnoTeke nocagodHbIX MECT BbIBOAbI TAKWMX KOMMOHEHTOB, Kak
OnoAbl, NONsApHbIE KOHOEHCATOPLI U T. M.

B ctanpapte npeanpuaTtus cnegyet ocoboe BHMMaHWe YOenuTe CMTyaunam, Korga KOMNOHEHT MMeeT He
BronHe oyeBugHoe obo3HauyeHne NepBoOro BbIBOAA Ha Kopryce (Takue koMnoHeHTsl, kak BGA, CQFP, moryT
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WMETb pa3sHble KOHCTPYKTUBHbLIE 3MEMEHTbI KOpMyca, KOTOpble MOTyT ObiTb CHMTaHbI MO OWMBKe B KayecTBe
METKM NepBOro BbIBOOA, XOTH He ABMNAKTCHA UMW) NMOO KOrda KOMMOHEHT MOXET MMeTk [ABa BapuaHTa ycTa-
HOBKM (Hanpumep, neperepHyThlA BapuaHT opmoBkn CQFP BepxHell CTOPOHOW K nNnaTe, ¢ 3epKanbHOW Hy-
MepaLunei BbIBO4OB).

Takxke pekoMeHayeTcs B cTaHO4apTe NpeanpuaTua obpaTuTe BHUMAaHWE Ha MpoLenypy YTeHUs TexHUYe-
CKOW OOKYMEHTAaLMM Ha KOMMOHEHT, B Liensax M3bexaHns HeBepHOro NPoYTEHWUS M OT3epKanuBaHusa nocagoyd-
HOro mMecTa.

5.5 Pasmepbl U pacnonoXeHWe 3alMTHbLIX 30H B 6ubnnoTe4yHoOM NocagovyHOM MecTe

B CAIP I MoryT npuMeHATLCHA pasHble cnocobbl onpefeneHnsa MUMHUMAanbHO O0ONYCTMMbIX paccTos-
HUIA Mexady koMmnoHeHTamu Ha M. Hanpumep, ato moxeT BbITe eguHasn Tabnuua, pernameHTypytowas goctyn
«OT KapK[Ooro Tuna kopnyca kK gpyruMm tunam kopnycoe». OgHako HekoTopble Buabl CATP TN He nogoepxuBa-
0T TakoW hyHKLMOHAr, B 3TOM CNy4ae BOKPYr NnocagodHoro mecta B 6BubnuoTteke gomkHa BbiTh co3gaHa 3a-
LWMTHas 30Ha, NPenATCTBYIOLLAs pasMeLleHo coceqHUX KOMMOHEHTOB BnvKe HEKOTOPOro paccTosaHUS (aHrn.
Court Yard). [laHHas 30Ha MOXeT MMETb CNOXHY opMy, 1 3Ta hopmMa onpefenaeTca B cneyuansHOM crnoe/
knacce CAlP, oTBevaoLlemM 3a KOPPEKTHOCTL pasMeLleHna KoMnoHeHTos Ha [111.

MoMWMO 30HbI «pasMelleHuss» B BUBNMOTEYHOM MOocago4YHOM MecTe MOryT MpucyTCTBOBaTb Apyrve
TUMNbI 30H.

Okono BbIBOAOB WTbIPEBLIX KOMNOHEHTOB CO CTOPOHLI NankyM MoXeT DbiTb pasMmelleHa LWUpoKasa 30Ha
3anpeTa pasMmeLLeHus «Nod nanky», a Takke 3anpeTa TPacCcMpOoBKM «Nod nawnky». Mexay BeiBogaMu nnaHap-
HOMO KOMMOHEHTA MOXET ObiTb pasMeLLleHa 30Ha «3anpeTa TPacCUpPOoBKU», YTOObLI n3bexaTb BO3IMOXKHOMO no-
BPEXOEHUA NepeMblukM Macku unm obecneuynts Bonee BbICOKOE Ka4ecTBO pa3paboTKu.

BoamoxHo pa3melueHne Bbonee LUMPOKOA 30HbLI 3anpeTa BOKPYr KOMMNoHeHToB Tuna BGA, 4ytobbl ynpo-
CTWUTb AOCTYN K KOPMNYCY KOMNOHEHTa B Cryvyae pemMoHTa unu 4tobbl obecnevynTs 4OCTYN CUCTEM OMTUHECKON
WHCNEKLMN «cDOKy» ONA KOHTPOMS KayecTBa Nawmky «Mof KOMMNOHEHTOMY.

BoamoxHO Takke pasmelleHne 30H 3anpeta ¢ 06paTHOW CTOPOHbLI pa3beMoB «Mof, 3arnpeccoBKy», YTO-
Bbl 0becne4mTb BO3MOXKHOCTb MPMMEHEHUS YHUBEPCalnbHbIX MOANOXEK NPU 3anNpecCcoBKe TakMX pa3beMoB.

Bo BHyTpeHHeM cTaHgapTe opraHusauvu JomKkeH BbiTe pernaMeHTUpOoBaH He TONMbKO MOopaaoK BeINOM-
HEeHWs Taknx 30H, HO 1 onpegeneHbl Tabnuubl C UX TUNOBEIMW pasMepaMn ¥ pekoMmeHJauusaMKn no BelYMcne-
HWIO UX PasMepoB.

5.6 PacnonoxeHue aneMeHTOB YyepTexa B 6MbNMoTe4yHOM nocago4yHomMm mecTte

B cooteetcTytowem crnoe/knacce CAINP, npegHasHayeHHOM ANS CO30AHUS 3NEMEHTOB CBOPOYHOro
yepTexa, NocagoyHoe MecTo AOMKHO CooepKaTb NPopPUCoBKY rabapuToB KOpnyca KOMMNOHEHTa, MapKkep nep-
BOrO BbIBOAA WMNK MOMNSPHOCTK, a Takke 0bnacTk TekcTa And no3numnoHHoro obosHavyeHns. B kavyecTse «onuu-
OHanbHbIX» MOXHO A06aBMTE 0BNAacTk TEKCTa ANA HOMMHANa KOMMNOHEeHTa, AeTanbHyk NpopUCOBKY Kopnyca
KOMMOHEHTa, NMPOPVUCOBKY BLIBOAOB KOMMOHEHTAa M Apyrue AOMOMNHUTeNbHbIe JaHHble, KOTopble pa3paboTynk
XO4YEeT BbIHECTWU Ha COOPOYHBIN YepTex.

BHYTpeHHWI cTaHgapT NpeanpuaATAA OOMKEH CodepxXaTb npaBuna opMUPOBaHUSA 3TUX AAHHBIX B GU-
BrMoTEYHOM NocagoYHOM MecTe.

B kayecTBe HEKOTOpPbIX peKoMeHOauUWi MOXHO MpUBecTM: hopMupoBaHMe obrnacTh TeKcTa Ans nosw-
UMOHHOro 0603HaYeHns BHYTpU rabapuToB Kopnyca, no6aBneHne Mapkepa NepBoro BbiBoAa kak HebonbLlo-
ro KBagpara B yrny npsMoyronbHuka, obosHavatouero rabapmTbl Kopnyca, CUMBOM Anoda ¢ 06o3HadYeHnem
aHoda v KaTtoda Ans Kopnyca auona, CUMBOS «MNMcy» AnA 0603HAYEHNA NOMNOKUTENBHOMO BbIBOAA MNOMAPHOO
KOHOEeHcaTopa U T. A.

5.7 ®@opma 1 pasMepbl OKOH B TpathapeTe NOBEePXHOCTHONO MOHTaXxa

B opraHusaumMu gonxHbl ObiTh paspaboTaHbl Npaeuna GopMUPOBaHUS OKOH B TpadpapeTte, NpumeHs-
eMoM AnA HaHeceHus nasinbHoW nacTel. Kak npaBuno, Kaxablil GMBNMOTEeYHbIA KOMMOHEHT MOBEPXHOCTHOIO
MOHTaxa [AOMKeH coaepxaTb 3apaHee pa3paboTaHHbIl YepTexx OKOH TpadpapeTa (Crnoi nasnbHOoM Macku B
CATlP), ogHaKo HEKOTOPLIE OpraHM3aLnn MOTYT CHECTb 3TO HEHYKHbLIM M 0TAAaTb «Ha OTKYM» TEXHONOTMYecKo-
My oTaeny c6opoyHoro npoussoacTea. OnbIT NOKa3bIBAET, YTO TAKOWN NOAXOM HE OYeHb XOPOLL, TaK Kak NpuBo-
OWT K CHuKeHuo oblero kayecTea paspaboTku B opraHusauny BCcneacTeme OTCyTCTBMS 0GpaTHOM CBA3K OT
npouaeoacTea k paspaboTke U, Kak cneacTBue, K OTCYTCTBUIO e4MHOro pernameHTa Ha paspaboTky oKoH Tpa-
chapeTtoB. PekoMeHOyeTCcsl BHECTM BO BHYTPEHHWIA CTaHOApT NpeanpusTus, B pasden, NocBsAWeHHbIW paspa-
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©0TKe KOHTaKTHbIX NNOLWAaA0K, pernamMeHT paspaboTku okoH TpadhapeToB. CyLWecTByHOT criegyolime BaxHbie
napameTpbl TAKOro pernaMeHTa: 3aBUCMMOCTL pasMepa okHa TpadapeTa oT pa3Mepa KOHTaKTHOM NnoLLagku
M TUMa BbIBOAA KOMMNOHEHTA; NapamMeTpbl CKPYIMeHWs YIMOB; WKMPUHA MUHUMAabHON NepeMblYKA MEXIy OKHa-
MU TpadbapeTa; npaeuna pastéueHus okoH GONbLLOTO pazMepa Ha MeHbLUWE OKHA; NpaBMa pa3paboTKu OKOH
noa TepMo-NroLlaaku Ans Takux Kopnycos, kak QFN; npaeuna paspaboTku aAns koprnycoe BGA. B HekoTopbIix
crny4asix, ecnu WTbIPEBO MOHTaX TaKXKe BbIMOMHSIOT C UCMONb30BaHWeM NasinbHOW NacTbl, 6UBNMoTeYHble
KOMTMOHEHTLI LUTLIPEBOTO MOHTAa)Xa MOTYT COAepaTb NPOPUCOBKY OKOH TpadhapeTa Ansa 3anofiHeHUsi oTBep-
CTUi.

5.8 NluHMKM pazmepHoCcTei B GUBNMOTEYHOM NOCAfOYHOM MecTe

CylwecTBeHHO ynpolaeT paboTy ¢ 6UBnMoTekoi nocafodHbIX MecT Hanuque NUHWA pasMepHOCTEl B
YyepTexxe GUBNMOTEYHOro KOMMNoHeHTa. PekoMeHayeTCcsl BHOCUTL NMHMM pa3MepHOCTel B cneumansHbli Yyep-
TeXHbI crnoi/nogknacc (aTo MoryT GbiTb rabapuTel KOMNOHEHTA, pasMepbl Kopnyca, pasmepbl geTanei Kop-
nyca, Wwar BbIBOAOB, ANWHA U LUMPUHA BbIBOLOB, pasmMepbl KOHTAKTHbLIX MJIOWAAO0K, YTkl PpacnonoXeHus ane-
MEHTOB YepTexa, PacnonoXeHUe KPenexXHbIX OTBEPCTUA U PACCTOAHUA MeXay HAMU U T. 4.).

5.9 Touka NpUBA3KWU NOcago4yHOro MecTta

OOHUM K3 3NeMeHTOB NocafoqHOro MecTa komnoHeHTa B CAINP MoxeT ABMATHCH «TOYKa MPUBAKA»
(aurn. Origin). Toyka NpUBSA3KM OBBIYHO CMYXWT 7S NPUBSA3KK MO YMOITHaHWIO» K KOMMOHEHTY Mpu pasmelle-
HUWU ero B NMPOEKTe MeYaTHOW MnaThl Ha None YepTexa, a Takke AMs nepefads KOOpAMHAT U yrra nosBopoTa
KOMMOHEHTa B NMPOW3BOACTBEHHYO OOKYMEeHTauuo, ans obecnevenna cbopku neyatHon nnatel. O6wenpu-
HATOM cuMTaeTcsa cnefyoLlas NpakTuka:

- AN KOMMOHEHTOB MOBEPXHOCTHOTO MOHTaXa TOUKY MPUBA3KW pacrnonarawT B reoOMeTPUYEecKOM LieH-
Tpe KOMMOHEHTa (CM. MpUMeYaHne HUXKe);

- AN KOMMOHEHTOB LUTHIPEBOTO MOHTaXa (B TOM YKWCre pa3bemoB) TOYKY MPUBSI3KWM pacnonaratoT B
LeHTpe BbiBoaa Ne1 KOMMNOHeHTa;

- AN MexaHU4eckux OTBEPCTUI TOUYKY MPUBA3KKA pacnonaratT B LEHTPEe OTBEPCTHS;

- ANA penepHbIX TOUYek TOUKY NMPUBSA3KW pacrnonaratoT B LIeHTpe penepHoi Nnowanku;

- AN OpYrUX «He-yCTaHOBOYHbIX» MOCAAOYHBIX MECT, TaKUX Kak «MoroTWn» Wnv apyras rpadguyeckas
nHcpopmauus Ha MM, TouKy NPUBA3KKM pacrnonaralT B LeHTpe 6MBnmMoTeqHoro nocago4qHoro MecTa.

NMpumedyaHue — [laxe B TOM Cry4ae, €CM KOMMNOHEHT NS NOBEPXHOCTHOMO MOHTaXa UMEET CUITbHYIO ackM-
METPUIO, HarnpymMep B reOMETPUYECKOM LIEHTPE KOMMOHEHTa OTCYTCTBYET Teno kopnyca (Takoe ©ObiBaeT, ecrnv y Kommno-
HEHTa ONWHHbIE BbIBOAbLI C OAHOW CTOPOHBI M MMACTUKOBbIN KOPMYC C APYroi CTOPOHbI), Bce paBHO PEKOMEHAyeTcs pac-
nonaraTb TOYKY NPUBA3KM B TeOMETPUYECKOM LEHTPe, Be3 CMELLEHWs «B CepeduHy NNacTUKOBOro Kopnycar. ATO CBA3AHO
C TeM, 4TO B NoBoM crydae onepartop Ha cBOPOYHOM MPOU3BOACTBE MOBEPXHOCTHOrO MOHTa)Xa ByaeT KOpPeKTMpPoBaTh
«TOYKY 3aXBaTa» OTHOCUTENBHO «TOYKU MPUBA3KUY, BbIOMPAS 30HY Ha MOBEPXHOCTU KOPMyca KOMMOHEHTa, KoTopas Ao-
CTaTOMHO MIocKasi AN Ka4eCTBEHHOMO 3axBaTa BakKyyMHOW NPUCOCKON, a Takke y4nTbIBas pacrnonoxeHue hakTM4eckoro
LeHTpa Macc KOMMOHeHTa — YTO Ha aTane pa3paboTku GUBNMoTeKN OCYLLECTBUTE HEBO3MOXHO.

COGJ'II-O,E!SHME 3TUX MpaBun NMo3BONAET NpaBUIibHO CTPOUTL NOCadoYHble MecTa KOMMNOHEeHTORB, BbiNOmn-
HAA OQUH N3 CaMbIX BaXXHbIX 3TanNOB KOHCTPYMPOBaHNA NedYaTHbIX nNnaTt — NocTpoeHue 6rnbnnoTekn — 6blCTpO
n 6e3 owmnbok. YTo, B CBOI o4epedb, NOBbIWLAeT CKOPOCTb BbINMNONMHEHUA MPOEKTOB, & 3HAYUT U SqDQJEKTVIB-
HOCTb paGOTbI oTaoena paspaﬁomm n CHOCOGCTByET tonee ﬁbICTpOMy BbIXOOY NpeanpuAaTmna Ha pbIHOK C HO-
BbIMUW U3OENUAMN.

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 11/16
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-71268-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=68400
https://gostexpert.ru/gost/gost-71268-2024?utm_source=pdf&utm_medium=68400&utm_term=page

FOCT P 71268—2024

MpunoxeHune A
(cnpaBo4Hoe)

Mpumep cucTeMbl aBTOMaTU3IMPOBaHHOW pa3paboTkn 6MBNUOTEKM NOCagoOYHbIX MecT
KoMrnoHeHToB — Footprint Expert

OOHUM 13 caMblx NONYNAPHBLIX U YHUBEPCANBHBIX MHCTPYMEHTOB AN NPOEKTMPOBaHWA NOCag0YHbIX MECT KOMMO-
HEHTOB Ha NeYyaTHoW nNnare cYUTAeTcs NporpaMMHbIi NpoaykT Footprint Expert. 3ToT MHCTPYMEHT NOCTOAHHO oBHOBNAET-
CHl U UMEET NMPOCTOW, AOCTYMNHbIWA ANS NOHMMaHWUsA UHTepdeic.

MHcTpymeHT Footprint Expert aBnsetca aBToMaTtManMpoBaHHOW NMPOrpamMmMHOM CUCTEMO, MO3BONSAIOLLEN NPOBECTH
pa3paboTKky Nocago4HOro MecTa NpakTUYeckn ans nwboro Tuna Kopnyca KOMMOHEHTa, COAEPXKNT OFPOMHYI0 YHUDULK-
poBaHHyl BubnuoTeky LWabnoHoB TMNOBLIX KOPMYCOB W YYUTLIBAET TEXHOMNOrMYECKME HI0aHChl MPOW3BOACTBA M COOPKM
neyaTHbIX NNaT Npy BbIMMCNEHUW Pa3MEPOB Y MECTOMNOMOXEHWUS NMNOLIaA0K, CO3AaHWA 3aLUMTHBIX 30H W APYT1X 9NEMEHTOB
yepTexa. Ha ocHoBaHUM BCTPOEHHBIX LaBNoHOB MOXHO aBTOMaTU3MPOBaHHBIM MYTEM CO34aThk KOHKPETHBIM KOPNYC C HYX-
HbIM KOMMYECTBOM NMOLAA0K, LWAroM BIBOAOB M APYTMMIA aCnekTaMmu, B TOM YMCNe TEXHOMOrMYecKMMN 0coBeHHOCTAMM
W 0coBeHHOCTAMK OhOpMIEHNs YepTexKa, crneunuyeckuMm Ans KOHKPETHOWM opraHnsaumn. Takke B CUCTEMY BCTPOEH
YHWBepcanbHblil peaakTop NocagoyHbiX MecT, NO3BOMAILWMIA COo30aBaTh YHUKaMbHbIE YepTexK NocagoyHbIX MecT creuu-
ann3vpoBaHHbIX KOMMOHEHTOB, TAKMX KaK pasbembl MMM KOMMOHEHTBI C HETUNOBOW chopMol miowanok. B uenom, ¢ ne-
Nonb30BaHWEM TaKoro MHCTPYMEHTa MOXKHO B pasbl COKpPaTUTE BpeMs, 3aTpadMBaemMoe Ha pa3paboTky HOBbIX NOCaA0YHBLIX
MECT, & TaKKe CYLWECTBEHHO CHU3UTL KONMWYECTBO OWNBOK, HEKOPPEKTHOCTEN N HETEXHOMOMMYHLIX MECT B CO34aBaeMbIX
yepTemax «pyTnpruHTOB».

[aHHoe nporpammHoe peLleHne No3BonseT aBTOMaTU3MPOBaHHO CO34aBaTk He TOMbKO NocagovHele mecta (dyT-
NPWHTBI) KOMMOHEHTOB, HO 1 UX 06beMHble STEP-mogeny ansa ucnone3oeaHus B MexaHuveckux CAIP, a Takke coxpaHaTb
nx B popmate Bcex ocHoBHbIX CATP neyatHbix nnat (Allegro, Mentor Graphic, Altium n T. g.).

Mmeetca orpomHas 6ubnuoTteka rotoBbix yTnpuHTOB M 3D-Mogenen oHnanH.

OcobeHHo yaobeH Footprint Expert ona Tex npeanpysaTUii, KOTOPbIE MCNOMb3YIOT B CBOEN paboTe HECKONMBKO pasHbIX
CATIP, Tak Kak pefakTop No3BonaeT NoddepkvMBaTh eauHyto Bubnuoteky co3gaHHbIX KOMMOHEHTOB B CBOEM BHYTPEHHEM
thopmarte 1 nNpn HeobBXoOOMMOCTK 3KCNOPTUPOBATL KOMMOHEHT B dopMmart Tpebyemoin CAIP. 3To obecneynBaeT eguHoO-
Bpasve nocagouHbIX MECT He3aBUCHMO OT NPUMEHsSIeMOW B AaHHOM npoekTe CATP 1 Tem caMbIM NOBbILLAET Ka4eCTBO 1
TEXHONOMMYECKUIA YPOBEHE MPOEKTOB

Xopowwi ypoBeHb nHTerpauum ¢ CAINP Cadence Allegro, Altium v gpyrumm no3BonsieT SKCNoOpTUpPOBaThL paspabo-
TaHHble nocagoyHble mecTa B «ueneByto CAMP».
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