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FOCT IEC 61188-5-8—2013
Mpegucnosue

Llenn, OCHOBHble MNPWHLMMLI W OCHOBHON MOPSAOK NpOBefeHns paboT No  MeXrocyAapCTBEeHHON
cTaHfapTu3auun yctaHosnieHbl OCT 1.0—92«MexrocygapcteeHHass cuctema craHgapTtusaumn. OCHOBHble
nonoxeHns» un  [FOCT 1.2—2009 «MexrocygapCcTBeHHasas cuctema  cTaHgaptusauun.  CTaHdapThbl
MEXrocyAapCTBEHHblE, MpaBuia W pekoMeHgauunM Mo  MeXroCyAapCTBEHHOW cTaHgapTusaumn. [MNpasuna
paspaboTkn, NPUHATUSA, NPUMEHEHNS, OBHOBEHUS N OTMEHbI»

CeejeHus o ctaHgapTe

1 NOArOTOB/IEH Hekommepyecknm obpasoBaTefibHbIM YAaCTHBIM yupexaeHuem «Hosas MHxXeHepHas
wkona» (HOUY «HWLLU») Ha OocHOBe ayTEHTMYHOro nNepeBofa Ha PYCCKUIA SA3blK, yKa3aHHOro B NyHkTe 5
CTaHJapTa, KOTopbliA BbiMONHEH Poccuiickoli komnccueid akcneptos M3K/TK 91

2 BHECEH TexHuyeckum komuTeToM Mo craHgaptusaumm TK 420 «ba3oBble Hecylye KOHCTPYKLUK,
neyaTtHble NAaThbl, C60pKa 1 MOHTaX 3NEKTPOHHbLIX MOy ei»

3 NPUHAT MexrocyaapcTBeHHbIM COBETOM MO CTaHAapTU3auum, MeTposiorum n ceptudmkaumm (MpoTokon
oT 14 Hoa6psa 2013 1. Ne 44)

3a NpuHATME cTaHJapTa NporosiocoBasu:

Kparkoe HavmMeHoBaHve Kop, ctpaHbl no MK (MCO CokpallleHHoe HaMMeHoBaHue
cTpaHbl No MK 3166)004-97 HaLMOHa/IbHOro opraHa o cTaHaapT3aLmm
(UCO 3166)004-97

Benapycb BY lFocctaHgapT Pecnybnukn Benapycb
Kuprususa KG KblpreisctaHgapt
Poccusa RU PoccraHgapt

4 Mpykasom PefepasibHONO areHTCTBa MO TEXHWYECKOMY perysimpoBaHuio U meTposornn oT 16
ceHTa6ps 2014 roga NK 1113-cT MexrocynapcTBeHHblli cTaHgapT FOCT IEC 61188-5-8—2013 BBefeH B
JelicTBUe B KayecTBe HauvoHanbHOro ctaHgapTa Poccuiickoin ®epepaunn ¢ 1 mapta 2015 roga.

5 HacTosiwuii cTaHAapT UAEHTUYEH MexayHapoaHoMy cTaHfapTy IEC 61188-5-8:2007 Printed boards
and printed board assemblies - Design and use - Part 5-8: Attachment (land/joint) considerations - Area
array components (BGA, FBGA. CGA, LGA) (M3K 61188-5-8:2007 MnaTbl neyaTHble U COOPKM NeyvaTHbIX
nnat. KOHCTpyKuma u HasHauveHme. YacTb 5-8. Mpobnembl KpenneHns (KOHTaKTHble f0LWagKkn/CTbiku).
KomnoHeHTbl 30HaIbHOW aHTeHHbI (BGA, FBGA. CGA. LGA)).

MepeBop ¢ aHrniickoro s3sika (en).

MexayHapoaHblii cTaHgapT paspabotaH TexHU4eckum KoMuMTeToM no cTaHgjapTusauum |IEC/TC 91
«TexHonorns cOOpKU 3/1EeKTPOHHOr0 060pYAOBaHNA» MEXAYHApPOAHOW 3NeKTPOTeXHUYECKOW Komuccum
(EQ).

OdwmumanbHble 3K3EMNASAPbl  MEXAYHapoAHOro craHfapta, Ha OCHOBE KOTOpPOro MNoAroToBfeH
HaCTOALLMIA MeXrocyfapCTBEHHbI CTaHAapT, U MeXAyHapoAHbIX CTaHAapTOB, Ha KOTOpble AaHbl CCbINKK,
MUMEIOTCA B HaLMOHa/IbHbIX OpraHax rno crtaHgapTusauum.

B pasgene «HopmaTtuBHble CCbIIKM» W TEKCTe cTaHfapTa CCbIIKM Ha MeXAyHapofHble cTaHgapTbl
aKTya/m3npoBaHsbl.

CTeneHb COOTBETCTBUSA - naeHTu4yHas (IDT).

6 BBEJEH BMNEPBbIE
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MHopmalmss 06 M3MEHEHWsIX K HacToAwemy cTaHaapTy ny6nukyeTcss B eXerogHoMm
VH(OpPMaLUVOHHOM ykas3aTesie «HauuoHanbHble cTaHA4apTbi», a TeKCT W3MEHEHWA M nonpasBok - B
€XEeMEeCAYHOM MH(OPMALMOHHOM yKasaTesne «HauuoHanbHble cTaHgapTel». B cfiyyae nepecmoTpa
(3aMeHbl) UNM  OTMEeHbl HacTosillero cTaHfjapTa CoOOTBeTCcTBywlUiee yBeaomneHne 6yaeT
ony6/MKOBAaHO B  EeXeMeCsYHOM WH(OPMAUMOHHOM ykasaTesie oHauuoHasibHble CTaHAapThi».
CooTBeTCTBYlO U A UH(OPMALMS, YBEIOM/IEHNE U TeKCThl pasMellalnTcs Takke B MH(DOPMaLMOHHO
cucteme 06LLero nosb3oBaHUs - Ha ouLManLHOM caiTe ®efepasbHOro areHTCTBA Mo TEXHUYECKOMY
perynnupoBaHuio 1 MeTpoiorum B cetn MHTepHeT

©CTaHpapTtuHdopm, 2014
B Poccuiickoli ®epepaumn HaCTOSLWMIA CTaHAAPT HE MOXEeT ObiTb MOJIHOCTBI WM  YACTUYHO

BOCMPOMU3BEAEH, TUPAXMPOBAH U pacnpocTpaHeH B kauyecTBe ouuManbHOro usgaHusi 6e3 paspelleHust
®efepanbHOro areHTCTBa Mo TEXHUYECKOMY PEryiMpoBaHuio 1 METPOIOTN
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BeepfeHue

Cepus IEC 61188-5 BkntouaeT B cebs:

YacTtb 5-1 O6uwume TpeboBaHus;

YacTb 5-2 INCKpeTHbIE KOMMOHEHTHI;

YacTb 5-3 KoMNoHeHTbI ¢ BbiBOAaMuW B (hopMe Kpblnia Yalikv ¢ ABYX CTOPOH;

YacTb 5-4 KOMNOHEeHTbI ¢ J-06pa3HbiMU BbIBOJAMU MO ABYM CTOPOHAM:

YacTb 5-5 KOMMNOHEHTbI € BbIBOAAMM B (hOPME Kpbl/la Yaiku ¢ YeTbipex CTOPOH;

YacTb 5-6 KoMnoHeHTbI ¢ J-06pa3HbiMU BbiBOJAMU MO YETbIPEM CTOPOHAaM;

YacTb 5-8 KoMmnoHeHTbl ¢ MaTpuueii BoiBogoB (BGA. FBGA. CGA, LGA).

HacTtosawwmii ctaHgapT cogepXuT uHdopmaumio 0 NocafouHbIX MecTax A/ MOHTaxa KOMMOHEHTOB C
maTtpuueli KOHTaKToB, Bktoyasa koprnyca BGA (Ha XecTkux, rmbkux unm kepammyeckmx nogsoxkax); kopnyca
FBGA (Ha XecTKux uam rmbkmx nognoxkax); koprmyca CGA (kepamuueckne nognoxku) u kopnyca LGA
(kepamunyeckue nognoxku). Kaxablii  pasgen CcoAepXuT  MHOPMaLMIo  OTHOCUTENIbHO  CeMeiicTB
KOMMOHEHTOB C MaTpuLieli KOHTAKTOB, a Takke TpeboBaHUsA K COOTBETCTBYIOLLMM NOCaA0YHbIM MecTaMm.

Mpeanaraemble pasmepbl NOCafO4YHOro MecTa B HacCTOsILLLEM CTaHgapTe OCHOBaHbl Ha pacyete
[ONycKOB 1 ycTaHaBMMBaEMbIX BbICTYNOB KOHT@KTHOI MAoWafku v 3anacoB 06nactu yctaHoBku (cm. IEC
61188-5-1 O6Lwume TpeboBaHNsA). AHaNM3 061acTh YCTAHOBKM BKOYaeT B cebsi BCe BOMPOCHI, CBA3aHHbIE CO
CTaHAapTHbLIMU NPOU3BOACTBEHHbLIMY TPEOOBAHUAMMN.

Pa3mepbl nocafoyHoro mecta, npeAcTas/ieHHble B HacToAWEeM cTaHgapTte, NPpUMEeHUMbI, T/1aBHbIM
o6pasom, K npoLeccam onnaBAeHNs nasbHbIX NacT.

HecmoTpAa Ha TO. 4TO B Apyrux crtaHgaptax cepun IEC 61188-5 npepcrasnieHbl TpexypoOBHEBble
pasmepbl Mocafo4yHOro MecTa, B HacTosAwem cTaHfapTe npeAcTasiieHbl ABa ypoBHA. OAWH ypOBEHb
(ypoBeHb 2) npefcTaBneH ans HepedopMUpyeMmbix LWApUKoB kopnyca BGA; apyroii ypoBeHb (ypoBeHb 3)
npeAcrtassieH A8 KOMMOHEHTOB B Kopryce BGA, y KOTOpbIX Lapvky CrulloWUBaOTCA Ha MOBEPXHOCTH
nnowankn. Bo Bcex onucaHuAX KOHTaKTHbIX MAOWAAO0K nasfibHaA Macka He onpefeneHa. Kaxpgomy
nocafoyHoMy MecCTy npucBavBaeTca WAEHTUMUKALMOHHBIA HOMep, OTpaxalowmnii XapakTepucTukm
nocafoyHbIX MecT. Pa3paboTumkm MMeT BO3MOXHOCTb OpraHu3oBaTb WHMOpMAaUMI0 TakuMm o06pasom,
4yTO6bI OHa GblNa Hanbonee yaobHa AN UX KOHKPETHOro npoekTa.

Ecnm y paspabotumka uMeroTcs 000CHOBaHHble MNPUYMHBI  UC/I0/b30BbIBATE APYyre MNPUHLMMGI,
OT/INYHbIE OT U3/10XKeHHbIX B IEC 61188-5-1, nnan ncnonb3oBatb APYry0 reOMeTpuIo KOHTaKTHbLIX NAOLLaAokK,
TO B TakOM cflyyae HacToAwWMiA cTaHAapT AO0MyckaeTcA MCMNo/nb30BaTb A1 MPOBEPKM OTHOCUTENbHOrO
pacnonoXeHns Lwapnka v KOHTaKTHOW MoLLaaKu.

Ha paspaboTuuka BO3/10XXeHa OTBETCTBEHHOCTb 3a COOTBETCTBME NOCAL0YHOr0 MecTa TpeboBaHuAM
npouecca NOBEPXHOCTHOTO MoOHTaxa (SMD), obecneuyvBalowmm ero cTabunbHOCTb, BKAOYAsA KOHTPOSb U
HafleXHyl paboTocnocobHOCTb U3AENns npu SKcnayatauum B XKECTKMX Yycnosusx. Pa3mvep u dopma
paccyMTbiBAEMOro MocCajo4HOro MecTta MOryT OblTb WM3MEHEeHbl B 3aBWCMMOCTU OT OCBOOOXAEHUS B
nasnbHOW Macke, pas3mepa PpacliMPeHWs KOHTaKTHOW nnowadkn (cobaybs KOCTOUKA) C MepexofHbIM
0TBEPCTMEM WM OT pasmepa nepexofHbiXx OTBEPCTUI B CaMUX MOCAA0UYHbIX MECTax.

Pasmepbl KOMMOHEHTOB, MNPUBEAEHHbIE B HaCTOAWEM CcTaHAapTe, AOCTYMHbI Mpu ux 3akase. B
HacTosLWeM cTaHAapTe OHW NpuBeAeHbl TONLKO A1 CNPaBKu.



OCT IEC 61188-5-8—2013
M EXTOCYJ/AAPCTBEHHTUBGBW®K CTAHALAPT

MEYATHbIE MNNATbI U MEYATHBIE Y3/bl
MPOEKTUPOBAHWE 1 NMPUMEHEHWE
YacTtb 5-8
O6wue TpeboBaHusA
AHanus coefnMHeHunii (nocagoyHble MecTa 418 MOHTaXa KOMMNOHEHTOB)
KoMNoHeHTbI ¢ maTpuuei koHTakToB (BGA, FBGA, CGA, LGA)

Printed boards and printed board assemblies. Design and use.
Part 5-8: Attachment (land,'joint) considerations. Area array components
(BGA. FBGA. CGA. LGA)

[Jata BeBegeHns — 2015—03—01
1 O6nacTb NpUMeEHeHUs

HacToswuit cTaHaapT coAepXnT MH(OPMALMIO O TeOMeTPUM NOCAA0UHbLIX MECT A/ NOBEPXHOCTHOIo
MOHTaXa 3/1eKTPOHHbIX KOMMOHEHTOB C MAaTpWUYHbIM PAacnosioXeHUeM KOHTAKTOB B hopmMe LIapuKoB,
CTONIBUKOB MPWMOST WM KOHTAaKTHBIX MOWAA0K C 3alWUTHBIM MOKPbITYEM. OCHOBHAsl Leflb HacTOSLLEro
cTaHAapTa - NpeaocTaBuTb Liefiecoo6pasHbie pasvepbl, (OpMbl M A0Nycka NOCAA0YHbIX MECT ANs
KOHTaKTHbIX M/I0LAJ0K NMOBEPXHOCTHOTO MOHTaXa, o6ecneynBaiolMe AOCTATOUHYO MowWwajb 4151 NasHoro
COeANHEHNS], a Takke BO3MOXHOCTb OCMOTPA, TECTUPOBAHUA U PEMOHTA 3TUX COEAVNHEHNIA.

Kaxablii paszgen cofepXuT Habop OnpefefieHHbIX KPUTEPUEB, OTPAXaLWMUX UHMOpMaLMio o
KOMMOHeHTax, WX pasmepax, CTPYKType NasiHoro COefiMHEHNs N pasmepax NocagouHbIX MecT.

Pa3mepbl NOCaA0uHbIX MECT paccuuTaHbl Ha OCHOBE MaTemMaTuyeckoil mMofenu, KoTopas sBfnsetcs
OCHOBOIi CO3faHuNsA NasiHOrO COeAMHEHUs neyaTHoli nnaTbl. CyLecTByOLWME MOLENN CO34AK0T NPEANOCHIIKM
ONS1 CO3[aHNST HAAEXHbIX NasiHbIX COEAMHEHWI He3aBMCMMO OT TOro, Kakoi Mpunoii MCMosib3yloT B 3TOM
coeAnHeHN (6€CCBUHLIOBbIW. 0NTOBAHHO-CBUHLLOBBI U T. 4.)

Tpe6GoBaHusi K Mpoueccy OMniaB/ieHUsi 3aBUCST OT cocTaBa npunosi. PekoMeHAyeTcsi  UX
aHanM3MpoBaTb, 4TO6bI MNpPOLECC NpPOXoAWn MNpu TemnepaType Bbille TemnepaTtypbl XuAkol asbl
UCMOMb3yeMOoro Mpunosi, U ocTaBasiCs Bbllle AaHHOW TemnepaTtypbl [OCTATOYHOE BPEMSI AN MOSYyYEHUs!
HaleXHOTo MeTasI/lypruieckoro CoeAMHEHNS.

[ns nocaflouHbiX MECT KOMMOHEHTOB C MaTpuueli KOHTaKTOB He MPUMEHSIETCS KOHLENUUsl «BbICTyna
KOHTaKTHOV M/oWaaKku» 4151 COrNacoBaHusi C (OU3MYECKUMU 1 PasMepHbIMU XapakTepucTUKamMmy KOHTaKTOB.
CyLuecTByeT HeCKO/IbKO KOH(PUrypauuii KOHTaKTHbLIX NIOLAA0K, Kak NokasaHo Ha pucyHke 1. Tem He MeHee,
B Tabnuuax, NpefcTaB/ieHHbIX HWKE, MPUBEAEHbI TONIbKO ONTUMasibHble MOMEpeYHble pasmepbl KOHTypa

naoLWaaKu.

Kpyr BocbmurpaHHuk lMepexogHoe oTBepcTue B «Cobaubs KoCcToUKa»
KOHTaKTHOI nnowasake

PUCYHOK 1 - ®OpMbl KOHTAKTHbIX NOWaA0K MaTPpUYHbIX NOCaf0UYHbIX MECT

N3pgaHue orymanbHoe



FOCT IEC 61188-5-8—2013
2 HopMaTuBHbIE CCbINKK

[na npumeHeHus HacToslero craHgapta HeobxoAuMbl Crefylolmne CCbl/IOYHble AOKYMEHTbI. [ns
HeaTUpOoBaHHbIX CCbIIOK NPUMEHAIOT NOCnefHee usfaHWe CCbIIOYHOrO [OoKyMeHTa (BKvas BCe ero
N3MEeHeHNs).

IEC 60068-2-58 Environmental testing - Part 2-58: Tests - Test Td: Test methods for solderability,
resistance to dissolution of metallization and to soldering heat of surface mounting devices (SMD)
(McnbiTaHna Ha BO3AeNcTBME oOKpyxawuwein cpegpl. YacTb 2-58. McnbitaHus. Wcnbitahve Td. MeTogbl
UCMbITAHUS MasieMoCTW, CTOMKOCTW K pacnfiaBfieHui0 MeTanamsauum 1 K BO3AeNCTBUIO Tennia npu naiike
KOMMOHEHTOB NOBEPXHOCTHOIO MOHTaxa (SMD)_

IEC 60191-2 (Bce uyactu) Mechanical standardization of semiconductor devices -
Part 2: Dimensions (CTaHAapT13auust KOHCTPYKLMIA NONYNPOBOAHMKOBLIX NPM60poB. YacTb 2. Pa3mepsbl)

IEC 61188-5-1 Printed boards and printed board assemblies - Design and use -
Part 5-1: Attachment (land/joint) considerations - Generic requirements (MeyaTHble nnaTtbl U nevyatHble
y3nbl. MNpoekTpoBaHne v npumeHeHne. Yactb 5-1. AHann3 coefvHeHuii (NocafoyHble MecTa AN MOHTaxa
KOMNoHeHToB). ObLwune TpeboBaHus)

IEC 62090 Product package labels for electronic components using bar code and twodimensional
symbologies (3TUKeTKM ynakoBOYHbIX U3AeNnii AN 3NEKTPOHHbIX G/10KOB, UCMO/b3yoLWMe LWTPUXOBOWA Ko U
ABYXpasMepHyto CUMBOJINKY)

3 O6uwume ceeaeHmns

3.1 O6uwee onucaHue KOMMNOHEHTOB

CeMelicTBO KOMMOHEHTOB C MaTpuueil KOHTaKTOB XapakTepu3yeTCs KOHTakTamu, KoTopble
pacrnonaralTcsa C onpefefieHHbIM Warom rno pagam u cronéuam (obpasys maTtpuuy) ans opMupoBaHus
obliero KonnyecTBa KOHTaKTOB BBOJA-BbiBOAAa. B kopnycax cemelictBa BGA B kayecTBe KOHTakTa
NPUMEHSIOT Wapuk npunos. Camu Kopnyca MOryT UMeTb KBaApaTHY Uan NPAMOYrosibHYo hopmy.

CeMelicTBO KOMMOHEHTOB BKIOYaeT B cebsl kak (DOPMOBAHHbIA MAACTUKOBBIW, Tak W KepaMmuyeckuii
TMn kopnyca. A66pesnaTtypbl PBGA (nnacTWKOBbIA KOPMYC C MaTPWUHbIM pPacnofioXeHUeM LUapuKoBbIX
KoHTakToB), CBGA (Kepamuueckuii KOpnyc ¢ MaTpuU4HbIM PaCMo/IOKEHUEM LLUAPUKOBLIX KOHTakToB). FBGA
(kopnyc ¢ MaTpuyHbIM PacnosiIOKEeHNEM LUAPUKOBbLIX KOHTAKTOB C MasibiM Liarom), a Takke TBGA (koprnyc ¢
MaTPUYHbIM PacnosIOKEHNEM LLIAPUKOBbIX KOHTAKTOB Ha MMOKOM MIEHOYHOM OCHOBAaHWUMW) TakXe UCNOJb3yoT
ONA onucaHWs KOMMOHEHTOB 3TOr0 CeMeiicTBa, Tak Kak BO BCeEX Koprycax MNPUMEHSATCA MaTpuLbl
LIAPUKOBbLIX KOHTaKTOB. [lpyrme pelleHusi, pacwmpsiowme TexXHUYeckne BO3MOXHOCTU, Takue Kak
[ononHUTenbHble TenaopacnpeAenuTenn (TeNN00TBOAbI) MOTYT ObiTb BK/IOYEHbI B N06G0OW ONMCbiBaeMblit
BUJ, Kopnyca.

B pamkax cemeiicTBa KOMMOHEHTOB CYyLLECTBYeT HECKO/IbKO BapuMaHTOB Luara KOHTAKTOB B npejenax
oT 150 pgo 0,25 mMm. kak npeacTaBrieHo B Tabnuue 1. Menkwii war koHTaktoB (MeHee 0.40 mm)
npegycmartpusaeTcs A8 UCNOAb30BaHNA B KOHCTPYKLMSX KOMMOHEHTOB, KOTOpble 6yayT pa3pabaTbiBaTbCs

B byayLiem.
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Tab6nuya 1- Pasmepbl WapUKOBbIX KOHTAKTOB
Pa3mepbl B MunaMMeTpax

HoMuHasbHbI AnameTp

LLlar koHTaKToB OTK/I0OHEeHNs AnaMeTpa KOHTakTa

KOHTakKTa
1.50: 1.27 0.75 or 0.65 Jo 0.90
1.00 0.60 K 0.50 « 0,70
1.00:0.80 0,50 K 0.45 « 0.55
1.00:0.80:0,75 0,45 « 0,40 « 0,50
0.80:0.75:0.65 0.40 « 0,35 « 0.45
0.80; 0,75; 0,65; 0,50 0,30 K 0,25 « 0.35
0.40 0.25 M 0,22 « 0.28
0.30 0.20 « 0.18 « 0,22
0.25 0.15 « 0.13 « 0,17

3.2 Mapkuposka

CeMmelicTBO KOMMOHEHTOB C MaTpuLleil KOHTAKTOB, Kak NpaBuIo, MapkMpyT HOMepamMy KOMMNOHEHTOB,
YyCTaHOB/IEHHbIX NPOU3BOAUTENIEM, Ha3BaHWEM W CMMBO/IOM MPOW3BOAUTENS, U ykasaTenem KoHTakTta 1.
HekoTopble KOMMNOHEHTbI MOTYT UMeTb MeTKy KOHTakTa 1 B Tefle Kopnyca W He UMeTb [AaHHON MapKUpOBKM.
[lononHuTenbHble MapKMpPOBKM MOFYT BK/4YaTb B cebs 0603HauyeHWs AaTbl W3rOTOBMEHWMA NapTun u/munm
MecTa npousBoAcTBa. PekomeHayeTcs, 4TO6bI LWITPUX-KOJOBas MapkmpoBka cooTBeTcTBoBasa |IEC 62090.

3.3 Bupg ynakosku

YnakoBka MOXeT 6bITb B BUfe NeHTbl UM notkos. Oba BuAa ynakoBku AONYCTUMbI U ONpeaensTcs
npov3BOANTENIEM KOMMOHEHTOB WM 3aka3ynMkoM. BbI6Op ynakoBKW, kak npaswuio, 3aBUCMT OT pasmepa
KOMMOHEHTA W 06bema napTUM KOMMOHEHTOB, KOTOpble OyAyT MCNOMb30BaHbl NPWM COGOpKe. YnakoBka
POCChbINbIO HE Npuemnema ns3-3a Npo6aeMbl NI0CKOCTHOCTU KOHTAKTOB, TpebyeMoii A1 yCTaHOBKM W Naiku.

3.4 AHanus npouecca

Koprnyca KOMMOHEHTOB C MaTtpuueli KOHTaKTOB, Kak MpaBW/o, MOHTUPYIOT C MOMOLLbI0 naiiku
onnasnexnvem. CyulecTByeT pasHuLa Mexay MpoueccoM naikM, B KOTOPOM KOHTaKTbl HECKOJIbKO
fechopmupytoTca B xofe onnasneHus (NMpefcTaBneH B pamkax YpPOBHA 3 HacTosWero craHgapra), u
npoueccom 6e3 gecopmauun KOHTAKTOB (YPOBEHb 2). KOTOPbIA TpebyeT AOMOSHUTENBHOTO KonunyecTsa
nacTbl.

Hapsagy ¢ npaBuWibHbIM pa3MepoMm MoWaaky KONMYecTBO UCMOMNb3yeMON NassibHOW nacTbl ABNSETCA
OCHOBHbIM NapameTpoM, MO3BOJIAILWNM AepXaTb NPOLEeCcC Nof KOHTponeMm ANs TOro 4tobbl MOAyunTb Ha
BbIXO/Zle XOpOLLee KayecTBO Maiikv 1 HagexHoe nasHoe coeguHeHne. O6beM HaHeceHWs nacTbl MOXeT ObiTb
npeAMeToM Bbl6Opa Ha OCHOBE ONbiTa U CTATUCTUKN Ha CTafUN ee HaHeCeHus.

KOMNOHEHTbI C MasibiM LaroM LUAapMKOBbIX KOHTAKTOB MOryT noTpeboBaTb 0c060ro npouecca
06paboTkM, BbIXOAALLETO 3a paMky 06bIYHbIX Onepauuii YyCTaHOBKM W naiku. ST TpeboBaHWA WMeT
OTHOLLEHME K KOMMYECTBY Nasi/IbHOW MacTbl, TOYHOCTU YCTAHOBKMA W TemnepaTypHOMY npochuo npouecca
navikv ¢ Lenbio JONyCTUTb MOHTaX BCEX KOMMOHEHTOB OAHOBPEMEHHO C Nalikoi komnoHeHToB FBGA.

4 Kopnyc BGA (kBagpaTHbIiA)

4.1 O6nacTb NpUMeEHeHNs

B HacToslweM pasgene npeacrtaB/ieHbl pa3Mepbl KOPNycoB M NOCA[0YHbIX MECT KOMMOHeHToB BGA
KsafpaTHoro tuna. Takxe paccMaTpuBaeTCs OCHOBHas KOHCTPYKUMUA kOoMrnoHeHTa BGA. B koHue pasgena
rnepeuyncnieHbl JOMYCKM W 3afaHHble pasmepbl MasHoro COeAWHEHWs, WUCMOoJib3yemMble A1 NOJSyHeHus
pas3MepoB Nnocafo4yHoro Mecra.

4.2 OnucaHue KOMMOHEHTOB

KomnoHeHTbl BGA WIMPOKO NPUMEHSAIOTCA B KOMMEPYECKOl, NPOMBbILLIEHHO Y BOEHHOW 3N1EKTPOHNKE.

4.2.1 OCHOBHas KOHCTPYKLMA

Kopnyc ¢ MaTpuyHbIM pacnonoXeHneM LIapuKoBbIX KOHTAKTOB Oblil paspaboTaH AN NPUMEHEHWUA B
Tex ycTpoicTBax, rae TpebylTCA Manas BbicOTA W BbiCOKass MJOTHOCTb MOHTaxa KOMMOHEHTOB.
KomnoHeHTbl BGA MOryT uMmeTb pas/inyHble KOHCTPYKTUBHbIE PELUEHUs, KakK MoKasaHO Ha PUCYHKe 2.
PasnunuHble KOHCTPYKTMBHbIE pPeLleHns BKIoYaoT B cebs:

- MeTOA KpensieHnsa Kpuctannia (MPOBOMOYHBIA MOHTaXK, MOHTaX METOAOM NepeBepHyTOro kpucranna
nap.).

3
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- Matepuan Ana NnoAnoxek (OpraHNYecKnii XecTKMin unm rmbkuii MmaTepuan, kepaMmuyeckuii n ap.),

- MeToj 3awWuTbl YCTPONCTBa OT BO3AENCTBUIA BHelHel cpeAbl (KancynupoBaHue B MacTuke,
repmMeTusaumio u ap.).

[na Bcex KOHCTPYKTVBHbIX pEeLUeHWil fonyckaeTcs MCNonb30BaTb OAMHAKOBble MOCafo4YHble MecTa,
npeAcTaBfeHHble B faHHOM pasfene. CaMn KOMMNOHEHTbI AOMYyCKaeTcs MCNONb30BaTb BO MHOMMX MeYaTHbIX

y3/1ax pasfnyHbIX YCTPOIACTB.

Kpuctann
R WEacpaThHa
CoeguNeRnesoroToi

o InokcHphan pTCyNd

MnacTukoBbli kKopnyc BGA

C NPOBOJIOYHbIM

noacoeAnHeHnem

KpMCTanna levatThasnnataka
aexvrnucmrialu)sﬁ'v f
IEXEEY] / KpEnTeNae V  KOHTaKTHble LapToT

*PMCT3MN3 \ (62065250 FivAQ)
ceoeonon

[REERRCYNN] KowTawThue w3apukw

pheTann TpNn0s
Tenaoncceeogsuas / )

mq-an,””r;ana .

Kepamuueckuii kopnyc BGA
repMeTuYeckuil, c <
MOHTaXOM KpucTannia o Tyl
MeTo4O0M nepeBepHYTOro MMVOR@EWE QCRITOVOLLIS Moy T
Kpuctanna
Npwnoi KOHTaKTHbl€ U3PUKKN

(37pt»-B3s n )/ TpHnoa
(9opp'10sn)

TeTorposogduas
racra
KOMMOHEHT C MaTPUUHbIM Mopzanvska
pacnonoxeHMeMm KOHTaKTOB
Ha IEHTOYHOM HocuTene.c .
MOHTaX0oM Kpuctanna knen KO/MbLLO MGAKH:
MeTOo[0M MepeBepHYToro
KpucTanna v yny4yweHHbIM O  KoHTaiqHble
TensopacnpegeneHnem KOK3A nnata KoHTaKTHLE wapukm
LLIAPUKN COPY10Sn)
(97Pty3SO)

PucyHok 2 - Mpumepbl KOHCTPYKLUUIA KOMNOHEHTOB BGA

4.2.2 Martepuanbl KOHTAKTOB

LLlapukoBble KOHTaKTbl KOMMNOHEHTOB BGA MOryT cocTtoAaTb M3 pasfiNYHbIX MeTa/lsIM4ecKux CrnsiaBos.
HekoTopble KOHTaKTbl cogepxart cBuHel,: 37Pb63Sn, 90Pb10Sn, 95Pb5Sn. B TO Bpems Kak Apyrve KOHTaKThbl
He cogepxaT cBuHel: Sn96.5Ag3.0Cu0,5, Sn96.5Ag3,5, Sn-9Zn-0.003Al. PekomeHayeTcsa MCnofnb3oBaHne
TOrO Xe crnnasBa B COCTaBe Nas/ibHOW NacTbl A1 MOHTaXa LUApPUKOBbLIX KOHTAKTOB KOMMOHEeHTOB BGA K
6a30BOMYy OCHOBaHuto. OfjHako AN HefedopMUpyeMbIX LIAPUKOBbLIX KOHTAKTOB, Kak Moka3aHOo Ha pUCYHke
3. TpebyeTca nacta, koTopas 60/blUe COOTBETCTBYET TEMNepaTtype onsaBfieHus.
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et opMypyeMmblii KOHTaKT HepedopMmpyeMblii KOHTaKT

Ocnaaaume K510 X KTa PEGA OensgaHue kobiNnTen-aCBag

JaTecrmuecTii
cnnas Liapx,

A n Wap«k cnuTaete
paiotvsn)

MeuaTHaannata i
Meuatnirennar*

PucyHok 3- CpaBHeHme COE,CI,VIHEHVII?] ANA KOHTaAKTOB C BbICOKMM coaepXaHuem
CBMHUA N KOHTAKTOB U3 3BTEKTNYECKOro cnsjiaBa

4.2.3 Mapkuposka

Bce KOMMOHEHTbI [O0/MKHbI MMETb MapKMpoBKY 0603HAYEeHWs KOMMOHEHTa W ykasaTenss nepsBoro
KOHTaKTa.

4.2.4 Bnp ynakoBku

[na komnoHeHToB BGA pgonyckaeTcss NPYMEHATb YNakoBKy B BuAe /10TKa WU NeHTbl B KaTtylike. B
60/bLUVHCTBE C/lyYaeB, KOMMOHEHTbI BGA nocTaBnaoTcs B NI0TKaX.

4.2.5 AHanus npouecca

KomnoHeHTbl BGA, kak npasuio obpabaTbiBaloT C MNOMOLbIO CTaHAAPTHOrO npouecca naiku
onnaeneHveM. KOMMNOHEHTbl [O/KHbI BblAepXaTb TPW LMKIa CTaHAAPTHOW CUCTEMbl OMJaB/IEeHNS,
paboTatoweil npu TemnepaTtype oT 235 °C go 260 °C. B 3aBUCUMOCTM OT cOocTaBa Npunos. Kaxabli umkn
JO/MmKeH BkNoYaTb B ceba BO3feicTBMe 3afaHHON TemnepaTtypbl B TeyeHue 60 - 90 c. MnacTtmaccosble
yactu koprnyca BGA, n306paxeHHble Ha pucyHKe 4. [O/MKHbI BblAEpXUBaTb BO3AelCTBME Temmnepartypsbl.
[JaHHas xapakTepucTuka MOXeT ObiTb MNpoBepeHa B Mpouecce NPOBeAEHUss MeTOLOB UCMbITaHUS,
npenctaBneHHoix B IEC 60068-2-58. meTon 2 (Tpu uukna c nepepbiBamu, B TeYeHME KOTOPbIX 06pasubl
OCTbIBAKT).

PucyHok 4 - Kopnyc BGA (kBagpaTHblit)

CnepgyeT yuuTblBaTb, YTO MNNacTMaccoBble KOpnyca YyBCTBUTE/bHbl K BAAXHOCTW. [lO/KHbI ObiTb
npeanpuHATLI Mepbl NPefoCTOPOXHOCTY BO BPeMsi NpoLiecca MOBEPXHOCTHOrO MOHTaxa MeyaTHbIX Y3/10B,
4yTOO6blI M36exaTb NOBpexAeHWi (paccnamBaHWii, paspbiBOB, Ap.) BAAro4yBCTBUTE/IbHbIX KOMMOHEHTOB.
OnepaTMBHOrO KOHTPO/b MNpOCYyWkU koprnycoB PBGA mMoxeT notpe6oBaTrbcsi B OCHOBHOM npu navike
onsiaB/ieHMeM KOpnycoB Ha 06e CTOPOHbI MeyaTHoN nnartkbl.

4.3 Pa3mepbl KOMNOHEHTOB
B HacTosleM nogpasfenie npefcrtasfieHbl pasmepbl KOMMOHEHTOB PBGA pasHbIX Tunopasmepos,

HeobxoguMble A1 aHa/iM3a nocajoyHbiX MecT. Pasmepbl NocajoyHOro mecta MoryT notpe6oBatb
KOPPEKTUPOBKU, €CNK AaHHble 0 pa3Mepax KOMMOHEHTA He COOTBETCTBYHOT CMPaBOYHbIM TEXHWYECKUM
faHHbiM JEDEC (O6beauHeHHbI coBeT Mo pa3paboTke 3MEKTPOHHbIX YCTpoicTs) nvunu JEITA (AnoHckas
accouuaumsa oTpacsneit 3N1eKTPOHHOW NPOMbILLIEHHOCTH).
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PucyHok 5 - O6wune pasmepHble XxapakTepucTukyn komnoHeHta BGA

MpepacTtaBneHHble HWxe Tabnuubl pasfeneHbl B COOTBETCTBUM C  LIArOM, WCMONb3yeMbIM O
KOMMOHeHTax, KOTopble MPUMEHSAIOTCA B HacToslee Bpems. TpeboBaHuA nogpobHo npepcTaBneHsl B IEC
60191-2. MiHdhopmaumsa npeacTtaBneHa A5 KOMNOHEHTOB C MO/IHOCTbIO 3aNO/IHEHHON MaTpulell KOHTakToB,
NMo3TOMy BCe COOTBETCTBYWOLUME MNPOU3BOAHbIE MOCaA04YHble MecTa KOMMOHeHTa (C  yAaneHHbIMU
KOHTaKTamu) fonyckaeTcs MCnonb3oBatb. lonb3oBaTteny faHHON MHopMaLMn AO/MKHbI OblTb yBEpeHbl B
TOM. YTO WX Bepcus NocafoyHbIX MeCT WAEHTUYHA KOMMOHEHTY, KOTOPbIA OHU NPUOGpPenu OT NocTaBLyMKa.
Takke cnegyeT 3HaTb, 4YTO He Kaxblii NpousBoAauTeNb yAanseT OfMHaKOBble KOHTakTbl B MOA0GHON
npoaykummn. Takum o6pasom, nNpy NPOCMOTPE pasHbIX CTOYHMKOB pa3paboTumk AO/MKEH YCTAHOBUTL NOSHOE
COOTBETCTBME BbIGPAHHOIO KOMMOHEHTA C MOCaA0YHbIM MECTOM B 3/1EKTPOHHON 6MGNnoTeKe, nNpexae vyem
MPUHATL peLleHne O BO3MOXHOCTU WCMOJIb30BAHUA KOHKPETHbIX MOCaf0uYHbIX MeCT A8  MOHTaxa
KOMnoHeHTOB BGA, nocTtasBfisieMblX N3roToBUTENEM.

4.3.1 Pa3mepbl komnoHeHTa PBGA (kBagpaTHoro) ¢ warom 1,5 mm

TpeboBaHusa K kOMNOHeHTam BGA ¢ warom 1.5 MM npeactasneHsl B Tabnuue 2.
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Tab6nuya 2- Ycrpoilictea BGA c warom 1,5 mm

] N « A *,
KoHrakT
1 ‘9000000000¢Y - \
N I_"% OOOOOOOOO 8 8 8 8 8 YKaszaTesb
i 500000000000 E \ KoHTakTa 4l
:00000000000
1 00000000000 £ t
abTr/0000000000 c c2
4 00000000000 K +
00000000000
%o 00000000Q ¢
(i LR RVALE RLRVAL
H c
S |
L ¢ C] Yy
Pasmepbl B MUAIUM i*
MaeHtTndmkartop Pﬂﬂ;; CVTIOCIGU'H A B C D w p H Pvgm
Koprnyca puL .
KOHTaKTOB max max  max max not Basic max not
PBGA 7x7 FE16 4*4 7.00 7.00 4.50 4.50 0.75 150 3.50 1.25
PBGA 7x7 F09 3x3 7.00 7,00 3.00 3.00 0.75 150 3.50 2.00
PBGA 8x8 F025 5x5 8.00 8.00 6.00 6.00 0.75 1.50 3.50 1,00
PBGA 8x8 FE16 4x4 8.00 8.00 4,50 4.50 0.75 150 3.50 1.75
PBGA 9x9 FE36 6x6 9.00 9.00 7.50 7.50 0.75 1,50 3.50 0.75
PBGA 9x9 F025 5x5 9.00 9.00 6.00 6.00 0.75 150 3.50 1.50
PBGA 10x10 FE36 6x6 10.00 10.00 7.50 7.50 0.75 150 350 1.25
PBGA 10x10 F025 5x5 10.00 10.00 6.00 6.00 0.75 1.50 3.50 2.00
PBGA 11x11 F049 7 11.00 11.00 9.00 9.00 0.75 1,50 3.50 1.00
PBGA 11x11 FE36 6x6 11,00 11.00 7.50 7.50 0.75 150 3.50 1.75
PBGA 12x12 FE64 8x8 12.00 12.00 10.50 10.50 0.75 150 3.50 0.75
PBGA 12x12 F049 7 12.00 12.00 9.00 9.00 0.75 150 3.50 1.50
PBGA 13x13 FE64 8x8 13.00 13.00 10.50 10.50 0.75 1.50 3.50 1.25
PBGA 13x13 F049 7 13.00 13.00 9.00 9.00 0.75 150 3.50 2.00
PBGA 14x14 F081 9x9 14.00 14.00 12.00 12.00 0.75 1.50 3.50 1.00
PBGA 14x14 FE64 8x8 14.00 14.00 10.50 10.50 0.75 150 350 175
PBGA 15x15 FE100 10x10 15.00 15.00 13.50 13.50 0,75 150 3.50 0.75
PBGA 15x15 F081 9x9 15.00 15.00 12.00 12.00 0.75 1,50 3.50 1,50
PBGA 17x17 F0121 11x11 17.00 17.00 15.00 1500 0.75 150 3.50 1.00
PBGA 17x17 FE100 10x10 17.00 17.00 13.50 13,50 0.75 150 350 1.75
PBGA 19X19 FE144 12x12 19.00 19.00 16.50 16.50 0.75 150 350 1.25
PBGA 19X19 F0121 11x11 19.00 19.00 15.00 15,00 0.75 1,50 3.50 2.00
PBGA 21X21 FE196 14x14 21.00 21.00 19.50 19.50 0.75 1,50 3.50 0.75
PBGA 21X21 F0169 13x13 21.00 21.00 18.00 18.00 0.75 1,50 350 1.5
PBGA 23X23 F0225 15x15 23,00 23.00 21.00 21.00 0.75 150 3.50 1.00
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OkoH4YaHue Tabnuubl 2

Pagbl X A B C D w P H Fwwmé6
MaeHTudmkarop CTON6LbI
Kopnyca mMaTpuubl max max max max noTt Basic max noT
KOHTaKTOB

PBGA 23X23 FE196 14x14  23.00 23.00 1950 1950 0,75 1,50 3.50 1.75
PBGA 25X25 FE256 16x16  25.00 25.00 22.50 22.50 0.75 1,50 3,50 1.25
PBGA 25X25 F0225 15x15  25.00 25.00 21.00 21.00 075 1,50 3,50 2.00
PBGA 27X27 FE324 18x18  27.00 27.00 25.50 25.50 0.75 1,50 3.50 0.75
PBGA 27X27 F0289 17x17  27.00 27.00 24.00 2400 075 1,50 3.50 1,50
PBGA 29X29 F0361 19x19  29.00 29.00 27.00 27.00 075 1,50 3.50 1.00
PBGA 29X29 FE324 18x18  29.00 29.00 2550 2550 075 1,50 3.50 1.75
PBGA 31X31 FE400 20x20  31.00 31.00 2850 2850 075 150 3.50 1,25
PBGA 31X31 F0361 19x19  31.00 31.00 27.00 27.00 0.75 1,50 3.50 2.00
PBGA 33X33 FE484 22x22  33.00 33,00 31,50 31.50 075 1,50 3.50 0.75
PBGA 33X33 F0441 21x21  33.00 33.00 30.00 30.00 0.75 150 3,50 1.50
PBGA 35X35 F0529 23x23 3500 35.00 33,00 33.00 075 150 3,50 1.00
PBGA 35X35 FE484 22x22 3500 35.00 31,50 31.50 075 150 3,50 1.75
'F:’géBZA537,5X37.5 25x25 37.50 37.50 36.00 36.00 0.75 1,50 3,50 0,75
EE;% 37.5X37.5 24x24 5750 3750 3450 3450 075 150 3,50 1.50
PBGA 40X40 FE676 26x26  40.00 40,00 37.50 37.50 0.75 150 3,50 1.25
PBGA 40X40 F0625 25x25  40.00 40.00 36.00 36.00 075 150 3,50 2.00
EE%’Z“Z'SX“Z'S 28x28 4550 42.50 4050 4050 075 150 3,50 1,00
Eg$2242'5x“2'5 27X2T 4250 42.50 39.00 39.00 075 150 3.50 1.75
PBGA 45X45 FE900 30x30 45,00 45.00 4350 43.50 075 1,50 3.50 0,75
PBGA 45X45 F0841 20x29 45,00 45.00 42.00 42.00 075 1,50 3,50 1.50

PBGA 47,5X47,5
F0961

PBGA 47,5X47.5 30x30
FE900

PBGA 50X50 FO1089 33x33 50.00 50.00 48.00 48.00 0.75 1,50 3,50 1.00
PBGA 50X50 FE1024 32x32 50.00 50,00 46.50 46.50 0.75 1,50 3,50 1.75
-E - nonHas yeTHas MaTpuua;

rO - nonHas HeyeTHast MaTpuLa;

MOT - HOMMWHA/TbHBI;

3asic -MeXoceBolA.

31x31 47.50 47,50 45,00 45.00 0.75 1,50 350 1.25

47.50 47.50 43.50 43.50 0.75 1,50 3,50 2,00
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4.3.2 Pa3smepbl komnoHeHTa PBGA (kBagpaTHOro) ¢ warom 1,27 mm
TpeboBaHus K koMnoHeHTam BGA c warom 1,27vMM npefcTtas/ieHbl B Tabnuue 3.

Tab6nuuya 3- Ycrpolictea BGA c warom 1,27Mm

KoHTakT A r?
<888888888ch Ykazate/b
X 300000000 DC N. KoHTakTa 41
LOOO000000 (3
cooocoooo00 >
Foooooooo ¢ G - r H-
00000000 D>
cooo0o00000
00000000 My
@O0 0000000 (5
_0000000O0 o C
: > v )
I, \eF
Pa3mepbl B MunnumeTpa)
) A B C D w P H FwwmG
MaeHTndmkaTop PHA;QT;MTS'CF He!
Kopnyca KOHTAKTOR max  max max max  not Basic max 0T
PBGA 7x7 F025 5*5 7,00 7,00 5.08 508 0,75 127 350 0.96
PBGA 7x7 FE16 4*4 7.00 7.00 3.81 381 0.75 127 3.50 1.6
PBGA 8x8 FE36 6*6 8.00 8.00 6.35 6.35 0.75 127 3.50 0.82
PBGA 8x8 F025 5*5 8,00 8.00 5.08 508 0,75 1.27 350 1.46
PBGA 9x9 FE36 6*6 9.00 9,00 6.35 6.35 0.75 1.27 350 1.32
PBGA 9x9 F025 5*5 9.00 9.00 5.08 508 0.75 127 350 1.96
PBGA 10x10 F049 *7 10.00 10.00 7,62 762 0,75 127 350 1.19
PBGA 10x10 FE36 6*6 10.00 10.00 6.35 6.35 0.75 1.27 350 1.82
PBGA 11x11 FE64 8*8 11.00 11.00 8.89 8.89 0,75 127 350 1.05
PBGA 11x11 F049 *7 11,00 11.00 7.62 7,62 0,75 127 350 1.69
PBGA 12x12 F081 9*9 12.00 12.00 10.16 10,16 0.75 1.27 3.50 0.92
PBGA 12x12 FE64 8*8 12.00 12.00 8.89 889 0,75 127 3,50 156
PBGA 13x13 FE100 10*10 13.00 13.00 11,43 1143 0.75 1.27 350 0.78
PBGA 13x13 F081 9*9 13.00 13.00 10.16 10,16 0.75 1.27 3.50 142
PBGA 14x14 FE100 10*10 14.00 14.00 11,43 1143 0.75 127 3,50 1.28
PBGA 14x14 F081 9*9 14.00 14.00 10,16 10,16 0.75 1.27 3,50 1,92
PBGA 15x15 F0121 11*11 15.00 15.00 12.70 12.70 0.75 1.27 3.50 1,15
PBGA 15x15 FE100 10*10 15.00 15.00 11,43 11,43 0.75 1.27 350 1.78
PBGA 17x17 F0169 13*13 17.00 17.00 1524 1524 0.75 1.27 3,50 0.88
PBGA 17x17 FE144 12*12 17.00 17.00 13.97 13.97 0.75 127 350 151
PBGA 19X19 FE196 14*14 19.00 19.00 1651 16.51 0.75 1.27 3,50 1.24
PBGA 19X19 F0169 13*13 19.00 19.00 1524 1524 0.75 1.27 3,50 1.88
PBGA 21X21 FE256 16*16 21.00 21.00 19,05 19.05 0.75 1.27 3.50 0.971
PBGA 21X21 F0225 15*15 21.00 21.00 17.78 17.78 0.75 1.27 3.50 1.6
PBGA 23X23 FE324 18*18 23.00 23.00 21,59 21,59 0.75 127 350 0.70
PBGA 23X23 F0289 17*17 23.00 23.00 20.32 20.32 0.75 1.27 3.50 134
PBGA 25X25 F0361 19*19 25.00 25.00 22.86 22.86 0.75 127 3,50 1.07
PBGA 25X25 FE324 18*18 25,00 25.00 21,59 21,59 0.75 1.27 350 1.70
PBGA 27X27 F0441 21*21 27.00 27.00 25.40 25.40 0.75 1.27 3.50 0.80
PBGA 27X27 FE400 20*20 27.00 27.00 24.13 24,13 0.75 127 350 143
PBGA 29X29 FE484 22*22 29.00 29.00 26.67 26.67 0.75 1.27 3.50 1.16
PBGA 29X29 FQ441 21*21 29.00 29.00 25.40 25.40 0.75 1.27 3.50 1.80
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OKoH4YaHue Tabnuubl 3

-E
FO

MaeHtTudmkarop
Koprnyca

PBGA 31X31 FE576
PBGA 31X31 F0529
PBGA 33X33 F0625
PBGA 33X33 FE576
PBGA 35X35 F0729
PBGA 35X35 FE676
PBGA 37,5X37.5 F0841
PBGA 37.5X37,5 FE784
PBGA 40X40 F0961
PBGA 40X40FE900
PBGA 42.5X42.5F01089
PBGA 42.5X42.5FE1024
PBGA 45X45F01225
PBGA 45X45F01156
PBGA 47.5X47,5F01369
PBGA 47.5X47.5FE1296
PBGA 50X50F01521
PBGA 50X50FE1444

MOT - HOMWHa/bHbIN;
3asic - MexoceBoiA.

10

3
80
-
OO0 0000
0000000000

- NONHasA YeTHada MaTpula;
- NONHasA HeYeTHada Marpula;

Pagbl K
cTon6UpbI
MaTpuLbl
KOHTaKTOB

24*24

23*23

25*25

24*24

27*27

26*26

29*29

28*28

31*31

30*30

33*33

32*32

35*35

34*34

37*37

36*36

39*39

38*38

A

max

31,00
31.00
33.00
33.00
35.00
35.00
37.50
37.50
40.00
40,00
42.50
42.50
45.00
45.00
47.50
47.50
50.00
50.00

max

31,00
31.00
33.00
33.00
35.00
35.00
37.50
37.50
40.00
40.00
42.50
42.50
45.00
45.00
47.50
47.50
50.00
50.00

max

29.21
27,94
30.48
29.21
33.02
31,75
35.56
34,29
38.10
36,83
40.64
39,37
43,18
41.91
45.72
44,45
48.26
46.99

4.3.3 Pasmepbl koMmnoHeHTa PBGA (kBagpaTHOro) ¢ warom 1,00 mm
Tpe6oBaHusA kK komnoHeHTam BGA c warom 1,00 MM npeacTaBneHbl B Tabnuue 4.

o~
'
o
e}

00000000000
0000000000
0000000000
C000 000000
C000000000
000000000
0000000 0OC0
00000000

0000 Op00005
o
®
1

Pagpl * cTon6upl

WpeHTudpmkaTop Kopnyca

PBGA 7x7 FE36
PBGA 7x7 F025
PBGA 8x8 F049
PBGA 8x8 FE36

KoHTakt A

mMarpuubl

KOHTaKTOB
6x6
5x5
X7
6x6

7.00
7.00
8.00
8.00

Ta6nuuya 4 - Ycrpolictea BGA c warom 1,00 mm

V=V

7.00
7.00
8.00
8.00

5,00
4,00
6.00
5.00

D w P H Puwm G
max not Basic max noTt
29.21 0,75 1,27 3.50 0.89
2794 0.75 127 350 1,53
30.48 0.75 1.27 350 1.26
29.21 0.75 1,27 350 1.89
33.02 0.75 127 350 0.99
31.75 0.75 127 350 1.62
3556 0.75 127 3.50 0.97
34.29 0.75 127 350 1.60
38.10 0.75 1.27 3.50 0.95
36.83 0.75 1,27 350 1,58
40.64 0.75 127 350 0.93
39.37 0.75 1.27 350 1.56
43.18 0.75 127 3,50 0.91
4191 0.75 127 350 154
45,72 0.75 127 3.50 0.89
4445 0.75 1,27 350 1.52
48.26 0.75 1.27 3.50 0.87
46.99 0.75 1.27 350 1.50
A

5.00
4.00
6.00
5.00

r

Ykazatesnb X

KOHTakTa .41

+

Pasmepbl B MUAnumMeTpa)

w

0.60
0,60
0.60
0.60

Basic

1.00
1.00
1.00
1.00

H
max
3.50
3,50

3.50
3.50

Fvwm G

1.00
1.50
1.00
1.50



OkoH4YaHue Tabnuubl 4

MpeHTudmkaTop kopnyca

PBGA 9x9 FE64
PBGA 9x9 F049
PBGA 10x10 F081
PBGA 10x10 FE64
PBGA 11x11 FE100
PBGA 11x11 F081
PBGA 12x12 F0121
PBGA 12x12 FE100
PBGA 13x13 FE144
PBGA 13x13 F0121
PBGA 14x14 F0169
PBGA 14x14 FE144
PBGA 15x15 FE196
PBGA 15x15 F0169
PBGA 17x17 FE256
PGBA 17x17 F0225
PBGA 19X19 FE324
PBGA 19x19 F0289
PBGA 21X21 FE400
PBGA 21x21 F0361
PBGA 23X23 FE484
PBGA 23x23 F0441
PBGA 25X25 FE576
PBGA 25x25 F0529
PBGA 27X27 FE676
PBGA 27X27 F0625
PBGA 29X29 FE784
PBGA 29X29 F0729
PBGA 31X31 FE900
PBGA 31X31 F0841
PBGA 33X33 FE1024
PBGA 33X33 F0961
PBGA 35X35 FE1156

PBGA 35X35 FO 1089
PBGA 37.5X37,5 F01369
PBGA 37.5X37.5 FE1296

PBGA 40X40 F01521
PBGA 40X40 FE1444

PBGA 42.5X42.5 FE1764
PBGA 42.5X42.5 F01681

PBGA 45X45 FE1936

PBGA 45X45 F01849
PBGA 47.5X47.5 FO2209
PBGA 47.5X47.5 FE2116

PBGA 50X50 FO2401
PBGA 50X50 FE2304

-E - nonHas YeTHas MaTpuLia;
:0 - Mo/Hasi HeueTHas MaTpULa;

Mom- HOMUHASBHBIA:
3asic - MEeX0CeBOiA.

Pagbl *

CTON6LbI
mMatpuupl
KOHTaKTOB

8x8
7
9x9
8x8
10x10
9x9
11x11
10x10
12x12
11x11
13x13
12x12
14x14
13x13
16x16
15x15
18X18
17x17
20X20
19x19
22X22
21x21
24X24
23x23
26X26
25x25
28X28
27x27
30X30
29x29
32X32
31x31
34X34
33x33
37X37
36x36
39X39
38x38
42X42
41x41
44X44
43x43
47X47
46x46
49X49
48x48

A

max

9.00
9.00
10.00
10.00
11.00
11.00
12,00
12.00
13.00
13.00
14.00
14.00
15.00
15.00
17.00
17.00
19.00
19.00
21.00
21.00
23.00
23.00
25.00
25.00
27.00
27.00
29.00
29.00
31.00
31.00
33.00
33.00
35.00
35.00
37.50
37.50
40.00
40.00
42.50
42.50
45.00
45.00
47.50
47.50
50.00
50.00

4.4 AHanus gopmbl NasgHOro coefnHeHns
MpoekTupoBaHve NocafoyHbIX MecT TpebyeT paccMOTPeHNs Tpex hakTopoB, KacatoLmxcs
- MOrpeLwHoCcT! pasMepoB KOMNOHeHTOB C;

max

9,00

9.00

10.00
10.00
11.00
11.00
12,00
12.00
13.00
13.00
14.00
14.00
15.00
15.00
17.00
17.00
19.00
19.00
21.00
21.00
23.00
23.00
25.00
25.00
27.00
27.00
29.00
29.00
31.00
31.00
33.00
33.00
35.00
35.00
37.50
37.50
40.00
40.00
42.50
42.50
45.00
45.00
47.50
47.50
50.00
50.00

max

7.00
6.00
8.00
7,00
9.00
8.00
10.00
9.00
11.00
10.00
12.00
11.00
13.00
12.00
15.00
14.00
17.00
16.00
19.00
18.00
21.00
20.00
23.00
22.00
25.00
24.00
27.00
26.00
29.00
28.00
31.00
30.00
33.00
32.00
36.00
35.00
38.00
37.00
41.00
40,00
43.00
42.00
46,00
45.00
48.00
47.00

max

7.00
6.00
8.00
7,00
9.00
8.00
10.00
9.00
11.00
10.00
12,00
11.00
13.00
12,00
15.00
14.00
17.00
16.00
19.00
18.00
21.00
20.00
23.00
22.00
25.00
24.00
27.00
26.00
29.00
28.00
31,00
30.00
33.00
32.00
36.00
35.00
38.00
37,00
41.00
40.00
43,00
42.00
46.00
45.00
48.00
47.00

FOCT IEC 61188-5-8—2013

w

noTt

0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60

p

Basic

1.00
1,00
1.00
1,00
1,00
1.00
1,00
1.00
1.00
1,00
1,00
1.00
1,00
1,00
1.00
1,00
1.00
1.00
1,00
1,00
1.00
1,00
1.00
1.00
1,00
1,00
1.00
1,00
1.00
1.00
1,00
1,00
1.00
1,00
1,00
1.00
1,00
1,00
1,00
1,00
1,00
1.00
1,00
1,00
1.00
1.00

H

max

3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50

Fvuwm G

noTt

1.00
1.50
1.00
1.50
1.00
1.50
1.00
1.50
1.00
1,50
1.00
1.50
1.00
1.50
1.00
1,50
1.00
1.50
1.00
1.50
1.00
1,50
1.00
1.50
1.00
1.50
1.00
1,50
1.00
1.50
1.00
1.50
1.00
1.50
0.75
1.25
1.00
1.50
0.75
1.25
1.00
1.50
0.75
1.25
1.00
1.50
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- MOrpewHoCT YyCTaHOBKM KOMMNOHEHTOB Ha nevaTHble niaTbl P;
- MOrpeLwwHoCcT hopMbl KOHTAKTHOW MowaikM Ha nevaTHbix nnatax F.
[anee npuBepeHbl hopmynbl pacyeTa gonycka ¢ y4eToM 3Tux hakTopos.
Maiika ¢ 3hheKTOM CamMOBbIpaBHUBAHUSA:

—brir, + 2Jbrtn + rs;

B npouecce naiiku onnaeneHvem feicTByeT adpekT caMoBblpaBHUBaHUA. Mpu nalike onnasneHVem
CMeLleHe KOMMOHEHTa OTHOCMTE/IbHO KOHTAKTHOM NoWwaAKkM neyaTHol nnaTbl, BO3HUKLIEE MPU YCTaHOBKE
KOMMOHEHTOB, MCMpaB/seTCcs aBTOMaTuyeckn 6narogapsi ahdekTy caMoBblpaBHMBaHUA (T. €. 3Ha4YeHue,
onpegensiowiee P. MOXHO cuMTaTb paBHbIM Hy/1l0). KpoMe TOro, Aonyck NOrpeLHOCTU )OPMbl KOHTAKTHOWA
nAoWajku Ha neyaTtHOW nnate HesHauyuTesNleH MO CPaBHEHMIO C APYTrUMU MorpewwHocTaMu (T. e. 3HayeHue,

onpegensouwee F, MOXHO cuMTaTb paBHbIM Hys0). Takum ob6bpas3om, popmyna MOXeT 6biTb ynpoLieHa
cnepywlMm o6pasom:

441 [ecopmupyemblie n HegedopMupyemble KOHTakTbl (YpoBeHb 3)
dopma ¥ pa3mepbl ranTenn nNasHoro coeMHeHUs nocne npouecca naikv npefcTaBeHbl Ha PUCYHKe

6. 3Ta KoHgurypauust npegHasHavyeHa ans aedopmvpyembix v HefeOpMUPYEMbIX LIAPUKOBbLIX KOHTAKTOB.
MuHUMasibHble pa3Mepbl TanTenu NasHoro COeAVHEHWUs ONpPefensioT C Yy4eTOM HaAeXHOCTW NasiHoro
COefIMHEeHUs], a Takke kayecTBa ¥ NPOVN3BOANTENLHOCTU B NPOLECCE MOHTaXa KOMMOHEHTOB.



Kopnyc

LLlar KOHTaKTOB Koprnyca
(mexoceBoiA)

1.50
1.27
1.00
0.80
0,75
0.65
0.50
0.40

F

L2
0,1
0,1
0.1
0.1
0.1
0.1
0.1
0,1

[Jonycku

4.5 Pa3mepbl Nocafo4yHOro mecra
Pa3vepbl nocagoyHoOro mecta AN KOMMOHeHTOB BGA (kBagpaTHbIX) Mpu naiike onnaBfieHnem
npefcTaB/ieHbl Ha PUCYHKe 7. DT 3HAYEHUS BbIYUCAAIOT HA OCHOBE (DOPMY/ ANA NPOEKTUPOBAHUA ranTenu

nasHoro coefuHeHus, npeacrasneHHbix B IEC 61188-5-1.

P
L2
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1

kopnyc

(¢}
0,35
0,3
0.3
0,2
0,2
0.2
0.2
0.15

FOCT IEC 61188-5-8—2013

Pa3mepsbl B Mmunnnmertpax
MasiHoe coeguHeHne

Jo

PrucyHok 6 - AHanu3 opmbl NasHOro coefuHeHus

min
-0,100
-0,100
-0.100
-0,050
-0,050
-0.050
-0.050
-0.050

O6nacTtb yctaHoBku (CY) BbIUMCAAOT, UCMONb3ysi cneayowme (opmysbl. OKpyrieHne HauMeHbLIUX

3HaueHunit paBHo 0.05 MM. Han60O/bLINX 3HAYEHWUI - 0,5 MM.

CY,=Dmu+”"F1+P"'+CD2 + 3anac 061actn ycTaHOBKMN * 2.

CY2=£nin+ "~ F 1+ P:+Crl2 +3anac 061acti ycTaHoBKu * 2.
O6nacTb YCTaHOBKM nNpeacTaBnser coboil y4yacToK Mexay MnpsMOyroslbHUKOM,

nocafo4yHoe MecTo UV KOMMOHEHT, U BHELLHUMM rpaHnLaMm 061acTu yCTaHOBKU.
Takum o6pasom, 3anac 061acTu ycTaHOBKM A1 KOMNOHeHToB BGA paBeH 3anacy 0651acTv yCTaHOBKM

Kopnycos QFP c warom 0,5 mm.

onncbelBarLWmUm

13
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Pa3smepbl B MunnnmMmeTpax

MaeHTndomkatop

nocago4Horo OnucaHve kopnyca BGA X e cy, Cy2
mecTa
8000L P-BGA-256P-2727-1.27 0,70 1.27 27,3 27,3
8001L P-BGA-352P-3535-1.27 0,70 1.27 35.3 35,3
8002L P-BGA-420P-3535-1.27 0,70 1.27 35.3 35,3
8003L P-BGA-576P-4040-1.27 0,75 1,27 40.2 40,2
8004L P-BGA-672P-4545-1.27 0,75 1.27 45,2 45,2
8005L T-BGA-256P-2727-1.27 0.55 1.27 27.3 27,3
8006L T-BGA-272P-2929-1,27 0,55 1.27 29.3 29,3
8007L E-BGA-660P-4037-1,00 0.55 1.00 40.2 40,2
8008L E-BGA-792P-4038-1,00 0,55 1.00 40.2 40,2
8009L E-BGA-896P-4039-1.00 0.55 1.00 40.2 40,2

PucyHok 7 - Pa3mepbl nocafo4yHOro mecrta Ansa kopnyca BGA (kBagpaTHOro)

45.1 Pa3mepbl Nocafo4yHOro mecrta gns KomnoHeHtos PBGA c warom 1,5 mm
Tpeb6oBaHua na nocagovHoro mecta BGA c warom 1,5 mm npeactasneHsbl B Tabnuue 5.

Tabnuuya 5- MNocafoyHble mecTa ANS KOMNOHEHTOB BGA ¢ warom 1.50 mm

KOHTaKT a o* c M AHaNN3 0NyCcKoB
nocagoyHbIX MecT cMm. 4.5.
If] »»®W-® L PekomeHpayeTcsi, UTOGbI fuaMeTp
’ PARA®®® KOHTaKTHOW Nowagku Ha nevyaTHoM
38300® GEEE® nnate X Gbin He 6onee AMameTpa
¢ U PR®®®

|
|
|
3-880@® ®@® A®® | naowaakn Ha Koprnyce.
I
|

Ni38PA®A®® RAA®®® a

Ob6nacTtb H38 R@0 ®®®0 ®®

YCTaHOBKM NO r388®®® ®S®0 ®

koopauHateToli 388@®® »R®®®® |

ceTke 3883R®@8®RAA®® |

li38 8 ®®® -
b r -
Pa3smepbl B MunnmmeTpax
" Pspabl «ctonbusl Hanbonbluee CeTka
Y perTUbIKaTOop MaTpuLbl uncno c D X E ycTaHoBKM
Kopryca
KOHTaKTOB KOHTaKTOB

1020 PBGA 7x7 FE16 4*4 16 450 450 0.60 1.50 16X16
1021 PBGA 7x7 F09 3*3 9 3.00 3.00 0.60 1.50 16X16
1022 PBGA 8x8 F025 5*5 25 6.00 6.00 0.60 1.50 18X18
1023 PBGA 8x8 FE16 4*4 16 450 4,50 0.60 1.50 18X18
1024 PBGA 9x9 FE36 6*6 36 750 7,50 0,60 1.50 20X20
1025 PBGA 9x9 F025 5*5 25 6.00 6.00 0,60 1.50 20X20
1026 PBGA 10x10 FE36 6*6 36 750 7,50 0,60 1.50 22X22
1027 PBGA 10x10 F025 5*5 25 6.00 6,00 0,60 1.50 22X22
1028 PBGA 11x11 F049 7 49 9,00 9.00 0.60 1.50 24X24
1029 PBGA 11x11 FE36 6*6 36 750 7,50 0,60 1.50 24X24
1030 PBGA 12x12 FE64 8*8 64 10.50 10.50 0,60 1.50 26X26
1031 PBGA 12x12 F049 77 49 9.00 9.00 0.60 1.50 26X26
1032 PBGA 13x13 FE64 8*8 64 10.50 10.50 0,60 1.50 28X28

14
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nnm

1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057

VpeHTudhmkatop Kopryca

PBGA 13x13 F049

PBGA 14x14 F081

PBGA 14x14 FE64

PBGA 15x15 FE100
PBGA 15x15 F081

PBGA 17x17 F0121
PBGA 17x17 FE100
PBGA 19X19 FE144
PBGA 19X19 F0121
PBGA 21X21 FE196
PBGA 21X21 F0169
PBGA 23X23 F0225
PBGA 23X23 FE196
PBGA 25X25 FE256
PBGA 25X25 F0225
PBGA 27X27 FE324
PBGA 27X27 F0289
PBGA 29X29 F0361
PBGA 29X29 FE324
PBGA 31X31 FE400
PBGA 31X31 F0361
PBGA 33X33 FE484
PBGA 33X33 F0441
PBGA 35X35 F0529
PBGA 35X35 FE484

[E - nonHas yetHass matpuua;
10 - MonHas HeyeTHasA mMaTpuua;

4MNM - ipeHTudimkaTop NocafoqHoro Mecra.

7*7
9x9
8x8
10x10
9x9
11x11
10x10
12x12
11x11
14x14
13x13
15x15
14x14
16x16
15x15
18x18
17x17
19x19
18x18
20x20
19x19
22x22
21x21
23x23
22x22

Psagpl k cTon6upl Hanbonbluee
MaTpuLpl
KOHTaKTOB

yucno
KOHTaKTOB

49
81
64

100
81

121

100

144

121

196

196

225

196

256

225

324

289

361

324

400

361

484

441

529

484

C

9.00
12.00
10.50
13.50
12.00
15.00
13.50
16.50
15.00
19.50
18.00
21.00
19.50
22.50
21.00
25.50
24.00
27.00
25.50
28.50
27.00
31.50
30.00
33.00
31.50

FOCT IEC 61188-5-8—2013

D X

9.00 0.60
12.00 0.60
10.50 0.60
13.50 0.60
12.00 0.60
15.00 0.60
13.50 0.60
16,50 0.60
15.00 0.60
19.50 0.60
18.00 0.60
21,00 0.60
19.50 0.60
22.50 0.60
21.00 0.60
25.50 0.60
24.00 0.60
27.00 0.60
25.50 0.60
28.50 0.60
27.00 0.60
31,50 0.60
30.00 0.60
33,00 0.60
31.50 0.60

E

1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50

Cetka
PNk

28X28
30X30
30X30
32X32
32X32
36X36
36X36
40X40
40X40
44X44
44X44
48X48
48X48
52X52
52X52
56X56
56X56
60X60
60X60
64X64
64X64
68X68
68X68
72X72
72X72

15
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4.5.2 Pa3mepbl NnocafoUYHbIX MOCT A8 KOMNOHeHTOB PBGA ¢ warom 1,27 mm

Tpe6oBaHua anA nocagoyHoro Mecta BGA ¢ warom 1,27 MM npeAcTaBfieHbl
Tabnuue 6.

Tabnuuya 6 - lNocagouHble mecTa NS KOMNOHEHTOB BGA ¢ warom 1,27vMm

16

KoHTaKT N1 B ¢

AHanns gonyckos

nocafo4HbIX MecT cm. 4.5.
PekomeHayeTcs, 4TOObI

KR DODOD |
Fu»F'rtia 3a»®®*.
2 .OODODODE STHHY)Y) 2
($%

I*- * o Kk K o

AvameTp KOHTaKTHOI nnowagkm
Ha nevartHoli nnaTte X 6bls1 He
6o0nee AvameTpa nNaowanky Ha

Kopnyce.

Pa3mMepbl B MunanmeTtpax

»»® ®®« C.

O6nacTb | &PPO®« 99R®®

YCTaHOBKM Nng PAAA® °1

koopayHaThoii ®3»®3® EEE®® |

cetke 3333« PRA®® |

||2999939®®®®J
X
Pagbl *
M " CToﬂ6u,b| HanbonbL
lAeHTudmKaTop Kopryca MaTpULb! ee 4yucno C (6] X
KOHTaKTOB
KOHTaKTOB

960 PBGA 7x7 F025 575 25 5.08 5.08 0.60
961 PBGA 7x7 FE16 4x4 16 3.81 3.81 0,60
962 PBGA 8x8F E36 6x6 36 6.35 6.35 0,60
963 PBGA8X8F025 5x5 25 5.08 5.08 0.60
964 PBGA 9x9 FE36 6x6 36 6.35 6.35 0,60
965 PBGA 9x9 F025 5x5 25 5.08 5.08 0,60
966 PBGA 10x10 F049 X7 49 7.62 7,62  0.60
967 PBGA 10x10 FE36 6x6 36 6,35 6.35 0,60
968 PBGA 11x11 FE64 8x8 64 8.89 8.89 0,60
969 PBGA 11x11 F049 7x7 49 7.62 7.62  0.60
970 PBGA 12x12 F081 9x9 81 10,16 10,16 0,60
971 PBGA 12x12 FE64 8x8 64 8.89 8.89 0,60
972 PBGA 13x13 FE100 10x10 100 11.43 11,43 0.60
973 PBGA 13x13 F081 9x9 81 10,16 10,16 0,60
974 PBGA 14x14 FE100 10x10 100 11,43 11,43 0,60
975 PBGA 14x14 F081 9x9 81 10.16 10.16 0.60
976 PBGA 15x15 F0121 11x11 121 12.70 12,70 0,60
977 PBGA 15x15 FE100 10x10 100 11.43 11,43 0,60
978 PBGA 17x17 F0169 13x13 169 1524 15.24 0.60
979 PBGA 17x17 FE144 12x12 144 13,97 1397 0,60
980 PBGA 19X19FE196 14x14 196 1651 1651 0,60
981 PBGA 19X19 F0169 13x13 169 15.24 15.24 0.60
982 PBGA 21X21 FE256 16x16 256 19.05 19.05 0,60
983 PBGA 21X21 F0225 15x15 225 17.78 17,78 0,60
984 PBGA 23X23 FE324 18x18 324 2159 21,59 0.60
985 PBGA 23X23 F0289 17x17 289 20.32 20,32 0,60
986 PBGA 25X25 F0361 19x19 361 22.86 22.86 0,60
987 PBGA 25X25 FE324 18x18 324 2159 21,59 0.60
988 PBGA 27X27 F0441 21x21 441 25,40 25,40 0,60
989 PBGA 27X27 FE400 20x20 400 24.13 24,13 0,60
990 PBGA 29X29 FE484 22x22 484 26.67 26.67 0.60
991 PBGA 29X29 F0441 21x21 441 25,40 25,40 0,60

E

1.27
1.27
1.27
1.27
1.27
1.27
1.27
1.27
1.27
1.27
1.27
1.27
1.27
1.27
1.27
1.27
1.27
1.27
1.27
1.27
1.27
1.27
1.27
1.27
1.27
1.27
1.27
1.27
1.27
1.27
1.27
1.27

CeTka
yCInhJB
Kn

16X16
16X16
18X18
18X18
20X20
20X20
22X22
22X22
24X24
24X24
26X26
26X26
28X28
28X28
30X30
30X30
32X32
32X32
36X36
36X36
40X40
40X40
44X44
44X44
48X48
48X48
52X52
52X52
56X56
56X56
60X60
60X60
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OkoH4YaHue Tabnuuybl 6

Panpl *

Hanbo

CTON6LUbI Nbluee
Zin MaeHTudomkarop kopryca MaTpuLbl  Yncno

KOHTaKTO COH TakT

992 PBGA 31X31 FE576

993 PBGA 31X31 F0529

994 PBGA 33X33 F0625

995 PBGA 33X33 FE576

996 PBGA 35X35 F0729

997 PBGA 35X35 FE676

998 PBGA 37.5X37.5 F0841
999 PBGA 37.5X37.5 FE784
1000 PBGA 40X40 F0961

1001 PBGA 40X40 FE900

1002 PBGA 42.5X42.5 FO1089
1003 PBGA 42.5X42.5 FE1024
1004 PBGA 45X45 F01225
1005 PBGA 45X45 FO1156
1006 PBGA47.5X47.5 F01369
1007 PBGA 47.5X47.5 FE1296
1008 PBGA 50X50 F01521
1009 PBGA 50X50 FE1444

:E - nonHas yeTHast MaTpuLg;
rO - nosHaa HeyeTHas MarTpuug;

4NM - VpeHTudmkaTop nocafodHoro Mecta.

B
24x24
23x23
25x25
24x24
27x27
26x26
29x29
28x28
31x31
30x30
33x33
32x32
35x35
34x34
37x37
36x36
39x39
38x38

08
576
529
625
576
729
676
841
784
961
900
1089
1024
1225
1156
1369
1296
1521
1444

FOCT IEC 61188-5-8—2013

Cetka
C D X E YCTaHOBKM

29.21 29.21 0.60 1.27 64X64
27.94 2794 0,60 1.27 64X64
30,48 30.48 0.60 1.27 68X68
29.21 29.21 0.60 1.27 68X68
33.02 33,02 0.60 127 72X72
31.75 31,75 0.60 1.27 72X72
3556 3556 0.60 1.27 78X78
34.29 34,29 0.60 1.27 78X78
38.10 38.10 0.60 1.27 82X82
36.83 36.83 0.60 1.27 82X82
40.64 40.64 0,60 1.27 88X88
39.37 3937 0,60 1.27 88X88
43.18 43.18 0.60 1.27 92X92
4191 4191 0.60 1.27 92X92
45,72 4572 0,60 1.27 98X98
44.45 4445 0.60 1.27 98X98
48.26 48.26 0.60 1.27 102X102
46.99 46.99 0.60 1.27 102X102

4.5.3 Pa3mepsbl nocafo4HOro mocrta gnga komnoHeHtos PBGA ¢ warom 1.00 mm

Tpe6oBaHus AN MOCafOUHbIX

Tabnuue 7.

MecCT

BGA

c warom 100 MM npeacTaBfieHbl B

Tab6nuya 7- lNocagoyHble mecTa ANsa KOMNoHeHToB BGA c warom 1,00mm

KoHTakT o1
fERARR@ @ @®®
I® ® ® ® ® « 68
1 IPR®®®«®B«®8
V— -JFR®® B B B« H

1 1lIOP®®B «+» ®B BB

O6nacTb | B)®®B»®BB®B®B
YCTAHOBKN MO, | * * « « * « » « * W

KoOpAVHA T 1 » ®®®@<fcae ® « « fc *

cexe » 38* BOX <K<»® * * *
|
Pagp! *
Mnm VineHTudvkaTop kopnyca “(;I;ggaﬂbbll
KOHTaKTOB
900 PBGA 7x7 FE36 6Xx6
901 PBGA 7x7 F025 5x5
902 PBGA 8x8 F049 %7
903 PBGA 8x8 FE36 6x6

AHanv3 fonyckos
nocagoyHbIX MecT cMm. 4.5.
PekomeHpgyeTcs, 4TOGbI
AvameTp KOHTaKTHOW
nAoWaAKk1 Ha nevyaTHoON nnate
X 6bi1 He 6onee guameTpa
nnowaakn Ha Kkopnyce.

Pa3mepbl B MunnnmeTpax

Cetka
Hanbonbliee
yncno ycreH
OBKU
KOHTaKTOB

36 5.00 5.00 0,50 1.00 16X1

25 4.00 4.00 0.50 1.00 16X1

49 6.00 6,00 o550 1.00 18x1

36 5.00 5.00 0.50 1.00 18X1
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OkoH4YaHue Tabnuubl 7

Hanb

Cronbu Onbl Certa
nnm MpeHTndmkaTop kopnyca MaTpuLLbI C O X E ycraHosku

KoHTakToB “4C/10
904 PBGA 9x9 FE64 8x8 64 7.00 7,00 0,50 1.00 20X20
905 PBGA 9x9 F049 7 49 6.00 6.00 0.50 1.00 20X20
906 PBGA 10x10 F081 9x9 81 8.00 8.00 0.50 1.00 22X22
907 PBGA 10x10 FE64 8x8 64 7.00 7.00 0.50 1.00 22X22
908 PBGA 11x11 FE100 10x10 100 9.00 9.00 0.50 1.00 24X24
909 PBGA 11x11 F081 9x9 81 8.00 8.00 0.50 1.00 24X24
910 PBGA 12x12 F0121 1ix11 121 10.00 10.00 0.50 1.00 26X26
911 PBGA 12x12 FE100 10x 10 100 9.00 9.00 0.50 1.00 26X26
912 PBGA 13x13 FE144 12x12 144 11.00 11.00 0.50 1.00 28X28
913 PBGA 13x13 FO121 11x11 121 10.00 10.00 0.50 1.00 28X28
914 PBGA 14x14 F0169 13x13 w 12.00 12.00 0.50 100 30X30
915 PBGA 14x14 FE144 12x12 144 11.00 11.00 0.50 1.00 30X30
916 PBGA 15x15 FE196 14x14 L 13.00 13.00 0.50 100 32X32
917 PBGA 15x15 F0169 13x13 169 12.00 12.00 0.50 1.00 32X32
918 PBGA 17x17 FE256 16x16 ?gfi 15.00 15.00 0.50 100 36X36
919 PGBA 17x17 F0225 15x15 225 14.00 14.00 0.50 1.00 36X36
920 PBGA 19X19 FE324 18X18 374 17.00 17.00 0.50 :L(I) 40X40
921 PBGA 19x19 F0289 17x17 289 16.00 16.00 0.50 1.00 40X40
922 PBGA 21X21 FE400 20X20 400 19.00 19.00 0.50 1.00 44X44
923 PBGA 21x21 F0361 19x19 361 18.00 18.00 0.50 1.00 44X44
924 PBGA 23X23 FE484 22X22 484 21.00 21.00 0.50 1.00 48X48
925 PBGA 23x23 F0441 21x21 441 20.00 20.00 0.50 1.00 48X48
926 PBGA 25X25 FE576 24X24 576 23.00 23.00 0.50 1.00 52X52
927 PBGA 25x25 F0529 23x23 529 22.00 22.00 0.50 1.00 52X52
928 PBGA 27X27 FE676 26X26 676 25.00 25.00 0.50 1.00 56X56
929 PBGA 27X27 F0625 25x25 625 24.00 24.00 0.50 1.00 56X56
930 PBGA 29X29 FE784 28X28 784 27.00 27.00 0.50 1.00 60X60
931 PBGA 29X29 F0729 27x27 729 26.00 26.00 0.50 1.00 60X60
932 PBGA 31X31 FE900 30X30 900 29.00 29.00 0.50 1.00 64X64
933 PBGA 31X31 F0841 29x29 A1 28.00 28.00 0.50 100 64X64
934 PBGA 33X33 FE1024 32X32 1024 31.00 31.00 0.50 1.00 68X68
935 PBGA 33X33 F0961 31x31 fIfil 30.00 30.00 0.50 100 68X68
936 PBGA 35X35 FE1156 34X34 1156 33.00 33.00 0.50 1.00 72X72
937 PBGA 35X35 FO1089 33x33  Ir 32.00 32.00 050 100 72X72
938 PBGA 37.5X37.5 F01369 37X37 1369 36.00 36.00 0.50 1.00 78X78
939 PBGA 37.5X37.5 FE1296 36x36 1296 35.00 35.00 0.50 1.00 78X78
940 PBGA 40X40 F01521 39X39 1521 38.00 38.00 0.50 1.00 82X82
941 PBGA 40X40 FE1444 38x38 1444 37.00 37.00 0.50 1.00 82X82
942 PBGA 42.5X42.5 FE1764 42X42 1764 41.00 41.00 0.50 1.00 88X88
943 PBGA 42.5X42.5 FO1681 41x41 1681 40.00 40.00 0.50 1.00 88X88
945 PBGA 45X45 FE1936 44X44  mfi 43.00 43.00 0.50 100 92Xx92
946 PBGA 45X45 F01849 43x43 1849 42.00 42.00 0.50 1.00 92X92
947 PBGA 47.5X47.5 FO2209 47X47 46.00 46.00 0.50 100 98x98
948 PBGA 47.5X47.5 FE2116 46x46 2116 45.00 45.00 0.50 1.00 98X98
949 PBGA 50X50 FO2401 49X49 2401 48.00 48.00 0,50 1.00 102X10

2
950 PBGA 50X50 FE2304 48x48 2304 47,00 47,00 0,50 1.00 102X10
2

FE - nonHas yetHas martpuua;
FO - nonHas HeyeTHas maTpuLa;
41M - naeHTUdmKaTop NocailoyHOro MecTa.
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5 Kopnyc FBGA (kBagpaTtHble)

HaxopguTtca Ha paccMoTpeHnn.
6 Kopnyc BGA (NnpAMOYrosibHble)

6.1 O6nactb NPUMeEHEHNSA

B HacTosleM pasfene npefctassieHbl pasmepbl KOPNyCcoB U NOCaA04HOro MecTa A1 NPSAMOYro/bHbIX
kopnycoB BGA (kopnyc C MaTpuueil LWapuKoBbIX KOHTAKTOB). Takke paccMaTpuBaeTCss OCHOBHas
KOHCTPYKUMA KOMMOHeHTa BGA. B KOHUe HacToslero pasgena nepeyvyucrieHbl JOMNYCKU W 3afaHHble
pasmMepbl NasgHOro COeAVHEHNA, UCMOJb3yeMble A1 MOJTyYeHUs pa3MepoB Nocafo4yHoro Mecra.

6.2 OnnucaHne KOMNOHEHTOB

KoMnoHeHTbl BGA LWMPOKO MPUMEHSIOTCA B KOMMEPYECKOW, MPOMbIWIEHHON WAUM  BOEHHON
3/1eKTPOHUKE.

6.2.1 OCHOBHasa KOHCTPYKLMA

Kopnyc ¢ MaTpuuHbIM pacnonoXeHWeM LIapuKoBbIX KOHTAKTOB Oblil paspaboTaH AN NPUMEHEHWUs B
Tex ycTpoiicTBax, rae TpebylTCA Manas BbiCOTA W BblCOKass MJOTHOCTb MOHTaxa KOMMOHEHTOB.
KomnoHeHTbl BGA MOryT MMeTb pas/iyHble KOHCTPYKTUBHbIE pelleHus. PasninyHble KOHCTPYKTUBHbIE
peLleHns BKIOYaKT B cebs:

- MeTOA KpensieHnsa Kpuctannia (MPOBOMOYHbIA MOHTaXK, MOHTaX MeTOAOM NepeBepHyTOro kpucranna
n p.);

- MaTtepuan Ana NoAnoxek (OpraHNYecKnin XecTkuiA nnn rmbkuii maTepuan, kepaMmuyeckuin n ap.);

- MeToA 3awuTbl YCTPOWCTBA OT BO3JENCTBUI BHeLWHel cpeapl (kancynMpoBaHWe B MnacTuke,
repMeTusauma u ap.).

[na BCcex KOHCTPYKTWMBHbIX PeLUeHWii fonyckaeTcs UCMob30BaTb OAMHAKOBbIE NOCaA04YHblE MecTa,
npeAcTaBfieHHble B HacToswem pasgene. Camy KOMMOHEHTbl MOFYT 6biTb MCMOAb30BaHbl BO MHOIMUX
neyaTHbIX y3n1ax pasINyHbIX yCTPOCTB.

6.2.2 MaTepuan KoHTakTa

LLlaprkoBble KOHTaKTbl KOMMOHEHTOB BGA MOryT COCTOATb M3 pasfiNyHbIX MeTasl/IN4ecKuX CriasoB.
HekoTopble KOHTaKTbl BKIOYAKT B Ce6S LWapuku ¢ cogepxaHnem cauHua: 37Pb63Sn, 90Pb10Sn, 95Pb5Sn,
B TO BpeMs KaK Apyrne KOHTaKTbl He cofepxart CBuMHUa B npuHuune: Sn96.5Ag3.0Cu0,5, Sn96,5Ag3.5. Sn-
9Zn-0.003Al. PekomeHayeTcs MCNONb30BaHME TOFO Xe CnjaBa B COCTaBe Masi/ibHOM NacTbl A1 MOHTaxa
LIAPMKOBbIX KOHTaKTOB KOMMOHeHTOB BGA k 6a30BoMy OcHoBaHuio. OpHako Ana Hegedopmupyemblix
LUapPUKOBBIX KOHTAKTOB TpebyeTcs nacTa, kotopas 60/blue COOTBETCTBYET TeMnepaTtype onnasfieHus.

6.2.3 MapkupoBka

Bce KOMMOHEHTbI AO0/MKHbI MMEeTb MapkMpoBKY 0603HAYEeHWs KOMMOHEHTa W ykasaTens nepBoro
KOHTaKTa.

6.2.4 Bug ynakoBku

[na xomnoHeHToB BGA pgonyckaetca MPUMEHATbL YNakoBKy B BMAeE NOTKa WAW NEeHTbl B KaTyllke. B
60/bLIVHCTBE C/ly4aeB KOMMOHeHTbl BGA nocTaBnsioT B 10TKaX.

6.2.5 AHann3 npouecca

KomnoHeHTbl BGA. kak npaBwno, o6pabarbiBaldT C MNOMOLLbID CTaHAApTHOro npouecca naiku
onnasneHneM. KOMMOHEHTbI [AO/KHbI BblgepXuBaTb TpW LUMKNA CTaHOAPTHOW CUCTEeMbl OnaBfieHus,
paboTatouleli npu Temnepatype ot 235 °C go 260 °C. B 3aBUCUMOCTM OT cocTaBa npunos. Kaxablid Lukn
JOMKeH BkMYaTb B ceba BO3jeiicTBME 3afiaHHON TemnepaTypoi B Teuenme 60 - 90 c. MnacTmaccoBble
yactn kopnyca BGA fo/kHbl BblgepxuBaTb BO3AeNCTBME TemnepaTtypbl. [JaHHas xapakTepucTuka MoxeT
6bITb MPOBEpPEHa B npouecce NpoBefeHNs MeTOA0B UCNbITaHUsA, npeacTaBneHHblx B IEC 60068-2-58. meTop,
2 (Tpu uMkna ¢ nepepbiBaMu, B TeHEHNE KOTOPbIX 06pasLibl OCTbIBAIOT).

CnepgyeT yuuTblBaTb, YTO MNAacTMaccoBble Koprnyca YyBCTBUTE/NbHbl K BAAXHOCTW. [OMXHbI ObITb
NpeAnpuHATLl Mepbl NMPeAoCTOPOXHOCTM BO Bpems npoLecca NOBEPXHOCTHOTO MOHTaXa MevaTtHbIX Y3/0B,
4yToO6blI M36eXaTb noBpexAeHWi (paccnavmBaHWii, paspbiBOB, ApP.) BAAro4yBCTBUTE/IbHbIX KOMMOHEHTOB.
OnepaTvBHbIi KOHTPON NpoCylkn kopnycoB PBGA MoxeT noTpe6oBaTbCH B OCHOBHOM npu naiike
onnasBfeHNeM KOprycoB Ha 06e CTOPOHbI NeyaTHON nnaTtbl.

6.3 PasMmepbl KOMNOHEHTOB (MPAMOYrONbHbIX)

B HacToAleM nogpasfdenie npefcTtasfieHbl pasmepbl KOMMOHeHTOB PBGA pasHbIX Tunopasmepos,
Heobxogumble A7 aHanu3a nocafoyHblX MecT. WHdopmauuss B Tabnuue 8 npeacraBneHa Ans
KOMMOHEHTOB C MOMHOCTLI0 3aNOMIHEHHOW MaTpuLeil KOHTakToB. B criyyae Heo6XxoAMMOCTU NPoOu3BOANTENb
KOMMOHEHTOB MOXeT ybpaTb He3ajeliCTBOBaHHble KOHTaKTbl (LapvKoBble), ANS TOr0 4TO6bl YCTAHOBUTHL
OKOHYaTe IbHY0 KOHCTPYKLNIO KOMMOHEHTA.
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WHbopmauus, npefctasneHHan B Tabnvue 8. npefHasHayeHa TObKO A1 KOMNOHEHTOB C MOMHOCTbLIO
3aMoNIHeHHOW MaTpuueil KOHTakToB, MO3TOMYy [JOMNyckaeTcs WCMNo/ib3oBaTb BCe COOTBETCTBYHOLLME
Npou3BOAHbIE MOCaf0YHblE MecCTa KOMMOHEeHTa (C YyAaneHHbIMW KOHTakTamu). TpeboBaHua noapo6HO
npeactasneHsbl B IEC 60191-2. Monb3oBaTenu AaHHON MHOPMAaLMN fOMKHbI ObiTb YBEPEHbI B TOM, YTO UX
BEpPCUS MOCAAO0YHbIX MECT WAEHTUYHA KOMMOHEHTY, KOTOPbIA OHWM MNpuobpenn OT nocTaBliuKa. Takxe
cnepyeT 3HaTb, UTO He KaXkAbli NPOM3BOAWUTENb YAaNseT OAMHAKOBblE KOHTaKTbl B NMOAOOHON NpoAyKuuu.
Takum o6pasom, npy MNPOCMOTPe PpasHbiX WCTOYHMKOB pas3paboTumK [AOSHKEH YCTaHOBUTbL MNOMHOE
COOTBETCTBME BbIOPAHHOIO KOMMOHEHTA C MOCaA0YHbIM MECTOM B 3/1EKTPOHHON 6MGNNOTEKE, Npexae yYem
MPUHATL pelleHne O BO3MOXHOCTU WCMNO/Ib30BaHWA KOHKPETHbIX MOCafoYHbIX MeCcT [/ MOHTaxa
KOMMOHEHTOB BGA, nocTtasfisieMblX U3roToBUTENIEM.

Pasmepbl nocafoyHoro mecta MoOryT noTpebosaTb KOPPEKTUPOBKWU, eC/uM fAaHHble O pasmepax
KOMMOHEHTa He COOTBETCTBYKT CMpaBOYHbIM TeXHWYeCKMM paHHbiM JEDEC (O6beguHeHHol COBeT Mo

paspaboTke 3/1EKTPOHHbLIX YycTpolicTB) mywwm JEITA (HAnoHckas accouyvauusi oTpacnieli 31eKTPOHHOoM
NPOMbILAEHHOCTW).

Tab6nuuya 8- MNpAMOYrosibHbIA KOMNOHEHT BGA ¢ warom 1,27MMm

KoHTakT .41
A
1 .>000000000
00000000000
-f[l— 0-000000 0000 . YkazaTenb A
00000000000 M
00000000000 P KOHTaKTa -
¢ 00000000000 Q
ktzooooooo0000
00000000000 @Q
00000000000
00000000000
000000000~ 7—"
Pa3Mepr B MUnnamMmeTpax
NaeHTndmkaTop Pﬂ'”'“';;r CJOCF”'H W H
Kopnyca KOHT‘;K%B max max max max Basic
R-PBGA22X14 17x7 14.0C 22.00 7,62 20,32 0.75 127 3,50 3.19 0,84
R-PBGA22x14 17x9 14.00 22.00 10.16 20,32 0.75 1.27 3,50 1.92 0,84
R-PBGA25x21 19x11 21.00 25.00 12.70 22.86 0.75 1.27 3,50 4.15 L2l

: E - nonHas yetHaa marpuua:
FO - nonHas HeuyeTHass MaTpuLg;
Nom - HOMWHa/IbHBI;

3asic - MexoceBoii.

6.4 AHanus3 popMbl NasiHOro coegnHeHusn

MpoekTpoBaHMe NocafouHbIX MeCT TpebyeT pacCMOTPEHUS TpeX (DAaKTOPOB, KacaloLUXCs:
- MOrpewHoCcTM pasMepoB KOMMNOHeHTOB C;

- MOrPeLwwHOCTM YCTaHOBKM KOMMNOHEHTOB Ha nevaTHble naaTsbl P.

- NOTPeLHOCTM (POPMbl KOHTAKTHOM NaowWajKM Ha neyaTHbix nnatax F.

Lanee npvBeaeHbl (hopMynbl pacyeTa Aonycka ¢ y4eToM 3TUX (hakTopoB.

Malika ¢ achhekToM caMoBbIpaBHUBAHUSA:

X*w.=bTT+ bl bT,+Thb,

B npouecce naiikn onnaeneHnemM feiicTByeT adhhekT camoBbipaBHUBaHUs. MNpy naiike onnasneHnemM
CMeLLeH/e KOMMOHEHTA OTHOCUTE/bHO KOHTAKTHOW NowWaakm nevaTHON nnatbl, BO3HMKLIEE MPU YCTaHOBKe
KOMMOHEHTOB, MCNpaBnsieTcs aBToMaTuyecku Gnarogaps 3hhekTy caMoBblpaBHMBaHUSA (T. €. 3HaueHue,

onpegensiouiee P. MOXHO cunTaTb paBHbIM Hys0). Kpome Toro, Aonyck NorpeliHocT hopMbl KOHTaKTHO
NoOWaaK/ Ha NeyaTHOW nnaTte He3HauuTeNeH No CPABHEHWIO C APYTMMU MOTPELUHOCTAMU (T. €. 3HAYeHue.
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onpegensiouiee F. MOXHO cuMTaTb paBHbIM Hyso). Takum 06pa3omM, hopMmyna MOXeT 6biTh ynpolieHa
cnepyoWwmm o6pasom:

= +2Yhut + Cb = b+ 2Y kAl

6.4.1 flepopmupyemble KOHTaKTbl (ypoBeHb 3)

MasHble coeAvHeHWs, uCnosfb3ylolWwme B Npouecce nNPou3BOACTBA [AeOPMUPYEMbIE KOHTaKThbI,
TpebyloT pacCcMOTPEeHUs BCEX XapakKTepUCTUK MasHOW KOHCTPYKUuuW. BapuaHTbl, cyliecTBylowwme npu
onpefeneHny nocagouHblxX MecT, BKIOYaloT B cebs:

- fuameTp OTAENIbHOTo WapuKoBOro KOHTAaKTa,

- TOYHOCTb  MO3NLWOHUPOBAHWUSA  Llapuka OTHOCUTENIbHO [AEeNCTBUTENbHOTO  MOJIOXKEHUA
LIapuMKOBOro KOHTaKTa Ha KOMMOHEHTEe W Ha nnarte:

- NPON3BOACTBEHHbIE [AOMYCKM KOHTAKTHON niowajkym Ha nedyaTtHOW nnaTte, Ha KOTOPYIO
MOHTUPYIOTCA LIAPUKOBbIE KOHTAKTbI.

PekomeHgyeTcs co3faBaTb [eoMeTpuilo  MOCAAOYHOr0  MocTa MOAIOKKM  (MevyaTHOW  nnathbl)
MakcyMasibHO NOX0Xel Ha reoMeTpPuMio NOCaA0YHOI0 MecTa Ha KOMMOHEHTE.

6.4.2 Mpnbnn3nTenbHbIA pasmep naowagku

B Kaxgom KOHKpeTHOM cilyyae npov3BOAUTENM KOMMOHEHTOB W paspaboTuvky nevaTHbIX nnat
cTapalTca CcokpaliaTb pasmep KOHTaKTHOM NAowWaAkM Ha HeCKOSIbKO MPOLEHTOB OT HOMWHa/IbHOro
AvameTpa LapukoBOro KoHTakTa. CokpalleHue OCHOBbLIBAETCA Ha OpPUTMHA/IbHOM pasmepe LapuKoBOoro
KOHTaKTa, KOTOpbI WMCMNONb3YIT ANA OnpefefnieHns CcpefHero pasMepa KOHTakTHOW naowaaku. [Mpu
onpefesieHMn B3aMMOCBA3N MeXAy HOMUHa/IbHbIMKU XapakTepucTukamu Npou3BOACTBEHHBIA AONYyCK ANS
pasmepa KOHTaKTHOW niowagki onpefensioT B npegenax 0.1 Mm mexay YCNOBMEM MakCUMasibHOro
UCMoNb30BaHUA Matepuasna u ycrioBueM MUHUMasIbHOrO UCMONb30BaHNA MaTepuana.

6.4.3 MNonHbI pa3bpoc

MonHbIN pa3époc CUCTEMbI YUUTLIBAET: TOUHOCTb MO3ULMOHMPOBAHNSA, AOMNYCKN LLIAPOBbLIX KOHTAKTOB, &
Takke [OMYCKM Ha MnevartHbIX nnarax. Bce Tpu acnekta BMecTe [JOMNOMHAIT APYr Apyra npu npoBefeHun
aHanusa Hauxyguwero cnyyas. OfHako, Kak v B ciyvyae ¢ Apyrummn nocafoyHbIMy MecTamu, OfnMcaHHbIMK B
cTaHgapTte, cpefHecTaTUCTUYEeCKOe 3HauyeHue onpefenseTcs C WUCMNoMb30BaHUEM CcCpefHeKBafpaTuyHOro
3HauveHus. Cnepyer OTMETUTb, YTO OKOHYaTe/IbHOE 3Ha4yeHue [/ NOCafo4HbIX MEeCT Ha MOoAJ/0XKKe
KOMMOHEHTa WAW nnatbl AO/HKHO 6bITb NPW YCNOBUM MakcuMyma matepuana. OTK/IOHEHUS OT YC/I0BUA
MakcuMyma MaTepuana o3HavyaeT, YTO HeCOBMELUeHVe MeXAy Nnocafo4HbIMU MecTamy U LapuKoBbIMU
KOHTaKkTaMun NpoucXoAuT U3-3a TOro, YTO U3 MaKCMMasbHOro pasmepa KOHTaKTHOW Mowagky BbluMTaeTcs
3HaYeHne nocafo4yHOro OTKMOHeHue. [lonyuyeHHblt pasmep OyaeT o6o3HavyaTb 0651acTb COeAMHEHUS,
KOTOPbIA OyAeT MoslyyeHO U3 CUCTEMbI, B pamkax KOTOPO BCe YC/OBUSA SBAAIOTCA OTpULaTE/IbHbIMU.
Pa3mep KOHTaKTHOI nnowanku, cogepxatieii MHhopMaLmio 0 NasnbHON Macke, peKOMeHyeTCs YBeNMMUnTb
Ha BE/IMYMHY NepPeKpbITUA KOHTAKTHON NowWwaakn nasnbHOW Mackoi.

6.5 Pa3mepbl Nocafo4HOro mecra

Pa3vepbl nocafo4yHOro mecta A1 KOMMNOHEHTOB BGA (MpAMOYrofibHbIX) Npy naiike onnaBfeHuem
npeacTasfieHbl B Tabnuue 9. 3TV 3HAYEHUS BBLIYUCAATCA Ha OCHOBe (DOPMYs ANA NPOEKTUPOBAHUA
rantenu nasHoro coefuHeHuns, npeacrasneHHblx B IEC 61188-5-1.

O6nacTb yctaHoBkM CY BbIUMCAAT, UCNOMb3ya cnegyowme dopmynbl. OKpyrieHne HavMeHbLUWX
3HayeHuin pasHo 0,05 MM. Hanb60bLINX 3HaYEHW - 0,5 MMm.

CY,=Dmm+~F:+P:+CO0* +3anac 0651acTv ycTaHOBK/ * 2.

CY2= Eim+ + P: +C,.* +3anac o6nactu yctaHoBku * 2.

O6nacTb YCTaHOBKM TNpefcTaBnsieT co60l/ yvyacToK MexXay MpsMOYrofibHUKOM, OMUCHIBAOLLUM
nocago4yHoe MecTo UMM KOMMOHEHT, Y BHELWHUMU rpaHmuamMm 061acT yCTaHOBKU.

Takmm obpasom, 3anac 0651acT yCTaHOBKM 4715 KOMNOHEHTOB BGA paBeH 3anacy 061acty yCTaHOBKM
KopnycoB QFP c warom 0,5 mMm.
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Ta6nuuya 9- MNpAMOYrosbHbIA KOMNOHEHT BGA ¢ warom 1,27mMMm
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R-PBGA 22x14 17x7
R-PBGA 22x14 17x9
R-PBGA 25x21 19%11

WM - MpeHTudpmkaTop nocagouHoro Mecta

7 KomnoHeHT FBGA (NpsAMOYro/ibHbIA)

Haxoantca Ha pacCMOTpPeHUN.

8 KomnoHeHT CGA

Haxoantca Ha pacCMOTpeHUN.

9 KomMmnoHeHT LGA

Haxoantca Ha pacCMOTpPeHUN.

Yucno
KOHTaKTOB
Makc.
119
153
209

AHanuns gonyckos

nocago4HbIX MecT cM. 4.5.
PekomeHayeTcsl, 4TO6bLI AUamMeTp
KOHTaKTHOI NioWwaakM Ha nevyaTHo
nnarte X 6bin He 6onee gnameTpa

C

7,62
10.16
12.70

nnowankn Ha kopnyce.

Pasmepbl B Munnmmertpax

CeTka
YCTaHOBKY

20.32 0.60 1.27 46X30
20.32 0,60 1.27 46X30
22.86 0.60 1.27 52X44

D X E



FOCT IEC 61188-5-8—2013
Bubnuorpadus

IEC 61191-1 Printed board assemblies - Part 1. General specification - Requirements for

soldered electrical and electronic assemblies using surface mount and related
assembly technologies

(C6opkn nevatHbix nnat. Yactb 1. Obwue TexHuuyeckume ycnosus. TpeboBaHUA K
nasiHblM COOpKaM 3/1eKTPUYECKMX U 3MIEKTPOHHbLIX KOMMOHEHTOB C NMPUMEHEHWUEM
MOBEPXHOCTHOIO0 MOHTaXa W CBA3aHHbIX C HAM TeXHOMOrMil CO0PKN)
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YK 621.3.049.75:006.354 MKC 31.190 HOT
KntoueBble c/ioBa: nevatHble Maathl, NeyaTHble Y3/ibl, KOMMOHEHTbI C MaTpuLeli koHTakToB (BGA. CGA,

PBGA. FBGA, LGA) pa3mMepbl NasHOro coefMHeHns, pa3Mepbl nocagoyHbiX MecT

MoanucaHo B nevatb 05.11.2014. dopmar 60x84V
Yen. neuy. n. 3,26. Tupax 33 3k3. 3ak. 4488.
MoAroToBIEHO HA OCHOBE 3/1EKTPOHHON BEPCUW, NPeOoCTaB/IEHHOW pa3paboTuMKoM cTaHaapTa
®ryr «CTAHOAPTUH®OPM»
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