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FOCTIEC 61188-5-8—2013
MpeaucnoBune

Llenn, OCHOBHble NPUHLMMLI WM OCHOBHOW MNOPSAAOK nNpoBeAeHuss paboT no  MexTrocyAapCTBEHHOM
craHpapTusaumm ycraHosneHnol [OCT 1.0—92«MexarocyaapcreeHHas cucrema craHgaptusauuu. OCHOBHbIe
nonoxenusi» Kn  [OCT 1.2—2009 «MexrocyaapcTBeHHasd cuctema  cranaaptusauuu.  Cranaaptbl
MEXrOCYJapCTBEHHbIE, MpaBuna W PeKkoMeHAALMu no MEeXToCyAapCTBEHHOW craHaaptusauwu. [Mpasuna
paspaboTku, NPUHATUSA, MPUMEHEHUS, OOHOBIIEHUS U OTMEHbI»

CBeaeHuUs o cTaHpapTte

1 NOArOTOBNEH HekoMmMepyeckum 0Opa3oBaTenbHbIM YacTHLIM yupexaeHueM «HoBasi HKeHepHast
wkonay (HOYY «HWL») Ha oCcHOBE ayTEHTUYHOrO nepeBofa Ha PYCCKUM A3blK, YKA3aHHOrO B MyHKTE 5
cTaHgapTta, KOTOpbIi BbiNOnHEeH Poccuinckoin komuccuen akcneptos MIK/TK 91

2 BHECEH TexHuyeckuMm komuteToM Mo cranHgaprusaumm TK 420 «bBasoBble Hecylme KOHCTPYKUMM,
neyaTHble nnaTbl, CGOPKa U MOHTaXK ANEKTPOHHBIX MOAYNEN»

3 NPUHAT MexrocyaapCTBEHHbIM COBETOM MO CTaHAAPTU3aUmMK, METPOSOTMKN U ceptrudmkaummn (NPoOTOKOI
OT 14 HosBps 2013 . Ne 44)

3a npuHATWE CTaHaaPTa NPOronocoBasu:

KpaTkoe HaumeHoBaHWe Koa ctpaHel no MK (MCO CokpalleHHoe HauMmeHoBaHue
cTpaHbl no MK 3166) 004-97 HaLUOHanbLHOro opraHa rno craHfjapTusauun
(MCO 3166) 004-97

Benapycb BY Foccranaapt Pecnybnuku Benapych
Kuprususa KG Kbipreiacrangapr
Poccus RU Poccranpapr

4 Mpukasom deaepanbHOr0 areHTCTBa MO TEXHUYECKOMY peryriupoBaHUId M MmeTpomnorum ot 16
ceHTabps 2014 roga Ne 1113-ct mexrocyaapcrBeHHbii ctaHgapt FOCT IEC 61188-5-8—2013 BBeaeH B
JencTBue B kayecTBe HaUMOHanbLHOro ctaHaapra Poccuiickon ®eaepauun ¢ 1 mapta 2015 roga.

5 Hacrosiui ctaHaapT maeHTMYeH MexayHapoaHomy crtanaapty |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 MNnaTtbl nevyaTHble U COOpPKM NeYyaTHbIX
nnat. KOHCTpykuusi u HasHauyeHue. Yactb 5-8. Mpobnembl kpenneHus (KOHTAKTHbIE MMOLLAAKU/CTBIKK).
KomnoHeHTbl 30HanbHOW aHTeHHbl (BGA, FBGA, CGA, LGA)).

MepeBoa C aHINMIACKOTO A3bIKa (en).

Me>xxayHapoaHbll cTaHaapT pa3paboraH TexHu4eckuM KOMUTETOM NO ctaHgaptusauuu IEC/TC 91
«TexHonorusi cOOpPKM SNEKTPOHHOrO 00OpYAOBaHUSI» MEXAYHAPOAHOW SNEKTPOTEXHUYECKOW KOMMUCCUM
(IEC).

OdmumansHblie  3K3EMMIAPLl  MEXAYHapOAHOro CTaHAapTa, Ha OCHOBE KOTOPOro MNOArOTOBMEH
HACTOALMIA MEXTOCYAapCTBEHHbIN CTaHAAPT, U MEXAYHapPOAHbLIX CTAHAAPTOB, HA KOTOPbLIE AAHbl CCbISIKM,
MMEIOTCS B HALIMOHANBHLIX OPraHax no CTaHAapTU3aLmuu.

B paspgene «HopmaTuBHble CCbINKM® W TEKCTE€ CTAHAAPTA CCbUIKM HA MeXAyHapoAHble CTaHaapThbl
aKTyanu3mpoBaHbl.

CreneHb COOTBETCTBUA — uaeHTuyHasa (IDT).

6 BBEJJEH BIMNEPBbIE
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UHopmayus 06 u3MeHeHUsIX K Hacmoswemy cmaHlapmy nybnukyemcss 6 exe200HOM
UHGhOpMaUUOHHOM yKa3amerne «HayuoHanbHbie cmaHdapmbly, a MeKcm U3MeHeHuUl U ronpaeok — 8
EeXeMeCsIHHOM UHOPMaUUOHHOM yKasamene «HauuoHanbHbie cmaHOapmbi». B criyyae nepecmompa
(3ameHbl) unu  ommMeHbl Hacmosweeo cmaHdapma coomeemcmesyowiee ysedomsieHue bydem
onybnuKosaHo 8 EXeMEeCSYHOM  UHGOPMaUUOHHOM  yKka3amene «HayuoHnanbHble cmaHOapmbi».
Coomsemcmeyrowjas uHgopmayus, yeeOoMeHUe U MeKCMbl pasmMelaomes makxe 8 uHgOopMayUuoHHOU
cucmeme obLea0 rnosib308aHust — Ha oguyuanbHom calime @edepasibHO20 azeHmemea o MexHU4ecKoMy
peaynuposaHuio U Memposoauu e cemu UiHmepHem

© CraHgapTtuHdgopm, 2014
B Poccuiickoit Peaepauum HacTosilmii CTaHAapT He MOXET ObiTb MNOMHOCTBIO WM 4aCTUYHO

BOCMPOU3BEAEH, TUPAXMPOBAH W PACNPOCTPaHEH B KayecTBe O(ULMAnbHOrO usgaHus 6es paspelueHus
defepanbHOro areHTCTBAa M0 TEXHUYECKOMY PEryNMPOBAHUIO 1 METPOIIOTK



FOCT IEC 61188-5-8—2013
BBegeHue

Cepus |[EC 61188-5 Bkniouaet B cebsi:

Yactb 5-1 O6wpme TpeboBaHus;

YacTb 5-2 JUCKpeTHbIE KOMMOHEHTHI,

Yactb 5-3 KOMNOHEHTLI ¢ BbIBOAAMU B POPME KpblSia Yanku ¢ ABYX CTOPOH;

YacTb 5-4 KOMNOHEHTbI ¢ J-06pa3sHbiMiU BbIBOAAMM NO ABYM CTOPOHAM,;

YacTb 5-5 KOMNOHEHTBI ¢ BeIBOAAMMU B (POPME KPbINa Yaiku € HETLIPEX CTOPOH;

Yactb 5-6 KoMNoHeHTbl ¢ J-06pa3HbIiMK BbIBOAAMM MO YETbIPEM CTOPOHAM;

YacTtb 5-8 KomnoHeHTbl ¢ MaTpuueii BeiBogoB (BGA, FBGA, CGA, LGA).

Hacrosiwuin ctaHaapT coaepXmMT MHAOpMauuio 0 NocagoYHblX MecTax Ansi MOHTaxa KOMMOHEHTOB C
MaTpuuUei KOHTaKTOB, BKNoYas kopryca BGA (Ha »eCTKuX, TMOKUX NI Kepamuyecknx Noanoxkax); kopnyca
FBGA (Ha »ecTkux unu rubkux nognoxkax); kopnyca CGA (kepamudeckme noarnoxku) u kopnyca LGA
(kepamuyeckue noanoxku). Kaxkabld pasgen coaepXut  MHGOPMaLuio OTHOCUTENbHO CEMENCTB
KOMMOHEHTOB C MaTpULEeN KOHTAKTOB, a Takke TPeOOoBaHNs K COOTBETCTBYIOLLMM MOCAA0YHLIM MECTaM.

Mpeagnaraemble pa3mepbl MOCAAOYHOTO MECTa B HACTOSILLEM CTaHJapTe OCHOBaHbl Ha pacyeTe
[IOMyCKOB M YCTaHaBNMBAEMbIX BbICTYNOB KOHTaKTHOW MnoLiajiku u 3anacoB obnactu ycrtaHosku (cm. IEC
61188-5-1 O6wume TpebGoBaHus). AHaNM3 obnacTu yCTaHOBKM BKMIOYAET B ce0s1 BCe BONPOCHI, CBSA3AHHLIE CO
CTaHAAPTHbLIMM NMPOM3BOACTBEHHBIMU TPEGOBAHUAMM.

Pasmepbl nocagoyHOro Mecrta, NpefcTaBfeHHbIE B HACTOSALUEM CTaHAapTe, NPUMEHWUMbI, FMaBHbLIM
o6pa3som, kK npoLeccam onnaBneHns nasnbHbIX NacT.

HecMmoTps Ha TO, 4TO B ApyrMx craHaaprtax cepuun IEC 61188-5 npeacrasneHbl TpexypoBHEBblEe
pasmepbl MOCaA0YHOIO MecTa, B HACTOsLLEM CTaHgapTe npeacTaBneHbl ABa ypoBHA. OaMH ypOBEHb
(ypoBeHb 2) npeactaBneH Ansa HegedopMmupyemblx Lapukos kopnyca BGA; apyron ypoeHb (YpoBeHb 3)
npeacTaBneH Ans KOMMNOHEHTOB B kopnyce BGA, y KOTOPbIX LUAPUKM CMIOWMBAIOTCA HA NOBEPXHOCTU
nnowaaku. Bo Bcex onucaHusAX KOHTakTHbIX MMOLWAAOK NasfnbHas macka He onpeaeneHa. Kawaomy
nocCajjoMHOMY MECTYy MNpPUCBaMBAETCA WAEHTUMPUKALMOHHLIA HOMEp, OTPaXAIOWMUIA  XapaKTEPUCTUKK
nocafovHbIX MecT. Pa3paboTuuku MMET BO3MOXHOCTL OpraHu3oBaTb WHGOpMaUMIO Takum oGpasoM,
yT0ObI OHA ObINa Hanbonee yaobHa AN UX KOHKPETHOro NpoeKTa.

Ecnu y paspabotymka umeroTca OOOCHOBAHHbIE NPUYMHBLI UCMONBL3OBbLIBATL ApPYrMEe MNPUHLUNLI,
OTIMYHBIE OT U3MOXEeHHbIX B IEC 61188-5-1, unu ncnons3oBarb ApYyrylo reOMETPUIO KOHTAKTHBLIX NAOLYaA0K,
TO B TAKOM Cry4yae HacTOAWMW CTaHZapT AOMycKaeTCs WMCMONIb30BaTb AN MPOBEPKM OTHOCUTENbHOIO
pacnonoXeHus LWapuKa U KOHTAKTHOW NNOLLAKM.

Ha paspaboTtynka BO3NOXEHA OTBETCTBEHHOCTb 38 COOTBETCTBUE MOCAAOYHOIO Mecta TpeGoBaHusIM
npouecca NOBepXHOCTHOro MoHTaxa (SMD), obecneumBalolmM €ro CTabunbHOCTb, BKMIOYAA KOHTPOSb U
HagexHylo paboTocnocoBHOCTb M3AEenua MNpu SKCnryatauum B XecTkux ycnosuax. Pasmep u dopma
pacc4MTbiBAEMOr0 MNOCaAO0YHOr0 MecTa MOryT ObiTb W3MEHEHbl B 3aBUCMMOCTM OT OCBOGOXIAEHUS B
nasinbHOW Macke, pasMepa pacLUMPeHUs KOHTAKTHOM nnowaaku (cobaubs KOCTOYKA) € NEepexoaHbIM
OTBEPCTMEM UMW OT pasMepa NepexoaHbIX OTBEPCTUI B CAMUX MOCAA0UHBIX MECTAX.

Pasmepbl KOMMOHEHTOB, MPUBEAEHHbIE B HACTOSLIEM CTaHaapTe, AOCTYNHbI NMpU WX 3akase. B
HacTOALLEM CTaHZapTe OHU NPUBEAEHbI TOMNbKO AN CPaBKy.
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M E X T OCVY/AAPCTUBETHTHUbB U CTAHAOAPT

MEYATHBIE MJATbI M MEYATHbIE Y3/1bl
MPOEKTUPOBAHWE N MPUMEHEHUWE
YacTtb 5-8
O6wwne TpeboBaHuA
AHanui coegnHeHnin (nocagodHbie MecTa A1 MOHTaXa KOMNOHEHTOB)
KomnoHeHTbl ¢ maTpuuein koHTakToB (BGA, FBGA, CGA, LGA)

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

[ata BBegeHus — 2015—03—01
1 O6nacTb NPUMEHEHUS

HacToswwii cTaHAapT CoAepPXUT MHOPMALIMIO O TEOMETPUM NOCaA0UHbIX MECT A/ NOBEPXHOCTHOrO
MOHTaXa 3/IEKTPOHHbLIX KOMMOHEHTOB C MaTPUUHbIM PAacCroIOXKEHUEM KOHTAKTOB B (hOpPME  LLIAPUKOB,
CTONBUKOB MPUMOS WM KOHTaKTHbIX MAOWAAOK C 3aWMTHBIM MOKPbITUEeM. OCHOBHAs LeNlb HacTosALLero
CcTaHAapTa - npefocTaBuUTb LenecoobpasHbie pasMepbl, (hopMbl U AoMycka MoCafouHbiX MeCT Afs
KOHTaKTHbIX M10LLaA0K NOBEPXHOCTHOTO MOHTaxa, o6ecnevvBatolne LOCTATOUHYIO NOWaAb ANsi NasHOro
COEfIMHEHNS], a TaKke BO3MOXHOCTb OCMOTPA, TECTUPOBAHWS U PEMOHTA 3TUX COEAUHEHWIA.

Kaxaplii pasgen coaepxut Habop onpeaeneHHbIX KpUTEPUEB, OTpaxalolux WHpopMauuio o
KOMMOHEHTax, UX pasmepax, CTPYKTYpe NasHoro COeMHEHUS 1 pa3Mepax nocafouHbIX MecT.

Pa3mepbl MOCaA0YHbIX MECT paccuMTaHbl Ha OCHOBE MaTemMaTu4yeckoii Mofenun, KoTopas sBfseTcs
OCHOBOI1 CO3,aHUs1 NasiHOTO COeAVMHEHUs1 nevaTHoli nnatbl. CyLecTByOWMEe MOAENN CO340T NPEANOChIIKM
ONs CO3A4aHMA HaAEXHbIX NasiHbIX COeAWHEHW HEe3aBUCMMO OT TOrO, Kakoi MpUMOi MCMONb3YIT B 3TOM
coeanHeHnn (6eCCBMHLOBbIA, 0TOBAHHO-CBMHLIOBbLIA U T. 4.)

TpeGoBaHus K TMpoleccy OnnaBfeHWst 3aBUCSAT OT cocTaBa npunosi. PekomeHAyeTcsi  ux
aHanM3MpoBaTtb, 4TO6bLI MPOLECC NPOXOAU/ TNpU TemnepaType Bbile Temrnepatypbl XWAKOW dasbl
UCMoMb3yemMoro Mpunosi, ¥ ocTaBa/iCs Bbllle AAHHOW TemnepaTypbl AOCTAaTOYHOE BpeMsl ANs MnosyveHus
HafleXHOro MEeTa/lypruyeckoro CoeauHeHus.

[ns nocafouHbIX MECT KOMMNOHEHTOB C MaTpuueli KOHTAKTOB He MPUMEHSIETCA KOHLENUMS «BbiCTyna
KOHTaKTHOV MAOWAaAKU» AN COrMacoBaHnsl ¢ PU3NYECKUMIU U PasMepPHbIMU XapaKTepUCTMKaMU KOHTaKTOB.
CylLecTByeT HECKO/IbKO KOHGpUrypauuii KOHTaKTHbIX M/OLWAA0K, Kak Noka3aHo Ha pucyHke 1. TeM He MeHee,
B TabnuUax, NpeacTaBieHHbIX HWXKe, NMPUBEAEHbl TOMbKO ONTUMasibHble MomnepeyHbie pasMepbl KOHTypa
NAoLWAAKN.

Kpyr BocbmurpaHHmnk MepexonHoe oTBEpCTUE B «Cobaybsi KOCTOUKa»
KOHTaKTHOW niowiagke

PucyHok 1 ®OopMbl KOHTAKTHbIX NOWaf0K MaTPUYHbIX NOCaf0UYHbIX MecT

MN3paHve ouymansHoe
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2 HopmaTuBHbI€ CCbINIKN

Ons npuMeHeHMa HacTosALWero craHgapra HeoOXoAuMbl Crieaylolue CCbINIOYHbIE AOKYMEHTbI. [ns
HeJaTUPOBAHHbIX CCbINIOK NPUMEHAIOT NOCNeAHEE u3JaHue CCbIIOYHOrO AOKyMeHTa (BKM4as BCE ero
N3MEHEHUS).

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)
(UcnblTaHuss Ha BO3fenCTBME OKpyxawwen cpefbl. Yactb 2-58. Ucnbitanusa. WcneitaHne Td. Metoabl
UCMbITAHUSA NasgemMoCTH, CTOMKOCTW K pacnnaBfeHuio MeTannusauum u K BO3AENCTBMIO Tenna npu naike
KOMMOHEHTOB MOBEPXHOCTHOrO MOHTaxa (SMD)_

IEC 60191-2 (Bce wuactu) Mechanical standardization of semiconductor devices -
Part 2: Dimensions (CtaHgapTusaumnsi KOHCTPYKLMIA NONYyNPOBOAHMKOBBLIX NpubopoBs. YacTs 2. Pasmepbl)

IEC 61188-5-1 Printed boards and printed board assemblies — Design and use -
Part 5-1: Attachment (land/joint) considerations — Generic requirements ([leyaTHble nnaTbl M NeYvaTHble
y3nbl. MpoekTupoBaHme n npumeHexnue. Yacto 5-1. AHanu3 coeguHeHuin (N0CagoYHbIEe MeCTa AN MOHTaxa
KOMNOHeHTOB). ObLue TpeboBaHus)

IEC 62090 Product package labels for electronic components using bar code and twodimensional
symbologies (3TUKETKM yNnakoBOYHbIX 34ENUI ANA SNEKTPOHHbIX BIOKOB, UCNONb3YOLWME LUTPUXOBON KOA U
ABYXPa3MEPHYIO CUMBOJSIUKY)

3 Obwume cBepgeHnn

3.1 O6wWwee onucaHue KOMMOHEHTOB

CeMencTBO KOMMOHEHTOB C MATPULEN KOHTAaKTOB XapaKTepu3yeTcs KOHTakTamu, KOTOpble
pacnonaralTcsi ¢ ONpeAeneHHbIM WaroMm no psaam u cronbuam (o6pasys matpudy) ans hOpMUPOBAHUSA
obulero konuyecTBa KOHTAKTOB BBOAA-BbiBOAA. B kopnycax cemeinctBa BGA B KayecTBe KOHTakKTa
NPUMEHSIOT Lapuk npunos. Camu kopnyca MOryT UMETb KBaAPaTHYIO UK NPSAMOYTONbHYIO DOpMY.

CeMencTBO KOMMOHEHTOB BKMNtoyaeT B cebsa kak hOpMOBAHHbLIA MNACTUKOBBIN, Tak U KepamUyeCKuii
TN kopnyca. Abbpesunatypel PBGA (NnacTMKOBLI KOPNYC C MATPUYHbIM PaCNONOXKEHWEM LLAPUKOBBLIX
KOHTaKkTOB), CBGA (KepamMuMyeCKuin Koprnyc ¢ MaTpPUYHbIM PacrnonoXXeHMEM LUApPUKOBbIX KOHTakToB), FBGA
(kopnyc ¢ MaTpUYHbIM PACNOSIOXKEHMEM LLIAPUKOBLIX KOHTAKTOB C ManbIM Luarom), a Takke TBGA (kopnyc ¢
MaTPUYHbIM PacnoNOXeHWeM LLUAPUKOBbIX KOHTAKTOB HA MMOKOM NMEHOYHOM OCHOBaHUM) TAKKE UCMOMb3YIOT
AN ONUCaHMS KOMMOHEHTOB 9TOr0 CEMENCTBA, Tak Kak BO BCEX KOpMycax MNPUMEHSIOTCS MaTpuubl
LIAPUKOBbIX KOHTAKTOB. [pyrMe peLleHus, paclumpsiolme TexXHUYECcKue BO3MOXHOCTU, Takue Kak
JOnonHuTEmNbHbIE Tennopacnpeaenurenu (TENNOOTBOAbI) MOTYT ObiTb BKMKOYEHbI B NIOOON ONUCHLIBAEMbIN
BUA KOpnyca.

B pamkax cemencTBa KOMMOHEHTOB CYLLECTBYET HECKOMbKO BapMaHTOB LUara KOHTaKTOB B npeaenax
ot 1,50 go 0,25 MM, kak npeacraeneHo B Tabnuue 1. Menkuin war KoHTakToB (MeHee 0,40 mm)
npesycmaTpuBaeTes ANs UCMONb30BAHNUSA B KOHCTPYKLMAX KOMMOHEHTOB, KOTOpbIe OyayT pa3pabaTeiBaTbCa
B Oyayiem.
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Tabnunuya 1 - Pasmepbl WWAPUKOBLIX KOHTAKTOB
Pa3smepbl B MUNNUMETpax

LLlar koHTakToB HomuHansHbI Anamerp OTKNOHeHusA AVWaMeTpa KOHTaKTa
KOHTaKTa

1,50; 1,27 0,75 Or 065 o 090
1,00 0,60 « 050 « 070
1,00; 0,80 0,50 « 045 « 055
1,00; 0,80; 0,75 045 « 040 « 050
0,80;0,75; 0,65 0,40 « 035 « 045
0,80; 0,75; 0,65; 0,50 0,30 « 025 « 035
0,40 0,25 « 022 « 0728
0,30 0,20 « 018 « 022
0,25 0,15 « 013  « 0417

3.2 MapkupoBka

CemelcTBO KOMMOHEHTOB C MaTPULEH KOHTaKTOB, Kak Npasuro, MapKkMpyT HOMEpPaMn KOMMOHEHTOB,
YCTAHOBMEHHbIX NPOU3BOAWTENEM, Ha3BaHUEM M CUMBOSIOM MPOU3BOAMTENS, W yka3aTenem koHtakra 1.
HekoTopble KOMMOHEHTbI MOTYT UMETb METKY KOHTakTa 1 B Tene koprnyca U He UMEeTb AaHHON MapKUPOBKMU.
JononHutencHble MapkUPOBKM MOTYT BKNtodaTe B cebs 0603Ha4YeHUsA Aartbl M3rOTOBMEHUS NapTuu u/wunu
MecTa npou3BoacTea. PekomenayeTcs, 4Tobbl LUTPUX-KOAOBAA MapkupoBKka cooTeeTcTBoBana IEC 62090.

3.3 Bua ynakoBku

YnakoBka MOXeT ObITb B BuAE NEHTbl Unu notkos. O6a Buaa ynakoBKW AOMYCTUMbI U ONPeaensaTcs
npou3BoAUTENEM KOMMOHEHTOB MMM 3aka3umkoM. BeiOOp ynakoBku, Kak MpaBuno, 3aBUCUT OT pasMepa
KOMMOHEHTA M o0bema napTuu KOMMOHEHTOB, KOTOpble OyayT WMCNOMb30BaHel mpu cOOpke. YmakoBka
POCChINbIO HE MpuemMnemMa us-3a npobnemMbl NAIOCKOCTHOCTU KOHTAKTOB, TPeOyemoii Ana YyCTAHOBKW M Nanku.

3.4 AHanu3s npouecca

Kopryca KOMMNOHEHTOB C MaTpuLen KOHTaKTOB, KaKk MpaBuno, MOHTUPYIOT C MOMOLLbIO MNanku
onnasneHneMm. CyLIeCcTBYET pasHuLA Mexay MnpoueccoM nawku, B KOTOPOM KOHTAKTbl HECKOSbKO
aecdopMupyloTca B xX04e onnaBneHusa (NpeactaBfeH B paMKax ypoBHA 3 HacToswero craHgapra), U
npoueccom 6e3 gedopmaumm KOHTAKTOB (YPOBEHb 2), KOTOpPbIA TpebyeT AOMONHWUTENbHOr0 KONUYeCcTBa
nacTbl.

Hapsgy ¢ npaBunbHbIM pasmepoM NioLwaaku Konu4ecTso MCNonb3yeMOon NasnbHOW NacTbl SABNSETCSH
OCHOBHbLIM NapameTpoMm, MO3BOMSALUMM AepXaTb MPOLECC NoA KOHTPONieM ANSA TOro YToObl NOMy4MTb Ha
BbIXOZl€ XOPOLLEE KaYeCTBO Malku U HaaexHoe nasHoe coeguHeHne. O6bemM HaHEeCEHMA NacTbl MOXET ObITb
npeaMeToM BbIOOpa HA OCHOBE OMbITa U CTATUCTUKM HA CTAAWUN €€ HAHECEHUS.

KOMNOHEeHTbl € ManbiM LUarom LApUKOBLIX KOHTAKTOB MOryT notpebosatb 0coboro npouecca
06paboTkK, BbLIXOASILLErO 3a paMku OObIMHbIX Onepauuit yCTaHOBKWM W nanku. 3T TpeboBaHuA uMmeloT
OTHOLUEHWE K KOMMYeCTBY NasfbHOW NacTbl, TOMHOCTU YCTAHOBKU U TemnepaTypHOMy npodumio npouecca
nankmn ¢ Lenbio 4ONyCTUTb MOHTa)X BCEX KOMMNOHEHTOB O4HOBPEMEHHO C NanlKowm KOMNOHEHTOB FBGA.

4 Kopnyc BGA (kBagpaTtHbIi)

4.1 ObnacTb NpUMEHEHUA

B HacToswem pasgene npeactaBfieHbl pasMepbl KOPNYCOB U MOCAA0YHbLIX MECT KOMMOHEHTOB BGA
KBagpaTHOro tuna. Takke paccMaTpuBaeTcsl OCHOBHas KOHCTpyKuMA komnoHeHTa BGA. B koHue pasgena
nepeynucneHbl AOMYCKU WM 3aAaHHble pasMepbl MasiHOrO COeAMHEHWs, UCMONb3yemble AN NonyyYeHusi
pasMepoB MOCaJ04YHOro MecTa.

4.2 OnucaHue KOMNOHEHTOB

KomMnoHeHTbl BGA LUMPOKO NPUMEHAIOTCHA B KOMMEPYECKOMW, NPOMBILLNEHHON U BOEHHOW 3M1EKTPOHUKE.

4.2.1 OCHOBHasA KOHCTPYKLMA

Kopnyc ¢ MaTrpuyHbiM pacnonoXeHWem LUapUKOBbIX KOHTAKTOB Obin pa3paboTaH Ans NpUMEHEHUsi B
Tex YCTpoWCTBax, rae TpebyloTcs Manas BbICOTA W BbLICOKAA MMOTHOCTb MOHTAXa KOMMOHEHTOB.
KoMnoHeHTbl BGA MOryT MMETb pasnnyHble KOHCTPYKTUBHLIE PELUEHUHA, KaK MOKa3aHO Ha PUCYHKe 2.
Pa3snuyHble KOHCTPYKTUBHbIE PELLEHUS BKIOYAlOT B cebs:

- METOA KpenmneHus kpuctanna (NPOoBOMOYHbIA MOHTAX, MOHTaX METOAO0M MepPEBEPHYTOro Kpucranna
uap.),

3
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- Matepuan gns noanoxek (OpraHUYeckuii XXecTkUin unn rmbkuii Matepuasn, kepamuyecknin n gp.),

- MEeToA 3aluTbl YCTPOWCTBA OT BO3AENCTBUMA BHeLLHel cpedpl (KancynupoBaHue B MacTuke,
repMeTusaLmio n ap.).

[na BCcex KOHCTPYKTUMBHbIX PELUEHU AO0MyCcKaeTCs MCMNO/b30BaTbh OAMHAKOBbIE MOCAZO04YHbIE MECTa,
npeAcTaBfeHHbIe B AaHHOM pasfene. Camy KOMMOHEHTbl A0MYyCKaeTCsl MCNob30BaTb BO MHOMMX MeyaTHbIX
y3nax pasfinyHbIX YyCTPOCTB.

Kpuctann
CoeavHeHvie 30/10TOl VAT SThasbHoN
A N, CXembl onokcmgHas kancyna
MPOBOJIOKOV
MnacTukoBbli Kopnyc BGA
C NMPOBOJIOYHbIM
noacoegnHeHnem
Kpuctanna MeuaTHas nnata Ha
cTeknobrcManenMmaHom
ocHose Kpennexve
KpucTanna
cepebpom
KpemHuveBbIii  KOHTaKTHbIE LLapUKK
Kpuctann npunos
EZEQ: MPOBOAAILAA Jp—— (97Pb/35m)
Mop3zanveka
Kepamnyecku N kopnyc BGA FepMeTuaMpytowii
repmetTnyvyeckmun, cC ke "
MOHTaX0M KpucTanna \Vkuwow g AN
M eTOlDIOM rl e pe Be p HyTO ro MHorocnoiiHas oKCunpa anrMmnHneBas nNoaoxka
Kpuctanna
Mpvinoii KOHTaKTHbIe LLapuKu
(37Pb/63BM)" npunost
(S0PbL/10BN)
KpeMHuneBblii
TennonposogALlas KpucTann
nacra
Mop3anueka \

KOMMNOHEHT C MaTPUUHbIM
pacnosio)keHnemMm KOHTaKTOB pacceuartenb Tenna
Ha NNEHTOYHOM HocuTene, C

MOHTaXXOM KpucTanna Kneit X
MEeTOAOM MepPEeBEPHYTOrO
KpucTasina un yyylleHHbIM o) (o) KOHTAKTHBIE
rmékas nnara
Tenn©pacnpegeneHnem KOHTaKTHBIE wapmKkm
LapurKu X (90Pb/10Sn)
(97Pb/3Sn)

PucyHok 2 - Tpumepbl KOHCTPYKLMIA KOMNOHEHTOB BGA

4.2.2 MaTepuasibl KOHTaKTOB

LLlapuKoBble KOHTaKTbl KOMMOHEHTOB BGA MOryT COCTOATb M3 pas/IMYHbIX MeTasl/IMYECKUX CMniaBoB.
HekoTopble KOHTakTbl cogepxart ceuHel,: 37Pb63Sn, 90Pb10Sn, 95Pb5Sn, B TO BpeEMS Kak APYyrMe KOHTaKThbl
He copepxart cBuHel: Sn96,5Ag3,0Cu0,5, Sn96,5Ag3,5, Sn-9Zn-0,003Al. PekomeHayeTca mMcnosb3oBaHue
TOro e CchnjaBa B COCTaBe Mas/IbHON MacTbl AN MOHTaXa LUAPUKOBbLIX KOHTAKTOB KOMMOHEHTOB BGA K
6a30BOMY OCHOBaHWMO. OfHako ANA HededOPMUPYEMbIX LLIAPUKOBLIX KOHTAKTOB, Kak MokasaHO Ha pUCYHKe
3, TpebyeTca nacta, koTopas 60/blle COOTBETCTBYET TEMMNEpaType onnas/eHNs.
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[JehopMnpyeMblit KOHTaKT HepedhopMupyemblil KOHTaKT

OcHoBaHne komnoHeHTa CBGA
OcHoBaHue KomnoHeHTa PBGA

OBTEKTUYECKUIA
Cnnas; LWapuK,

(HFPI;A/g?'II;I LLlapuk KoHTaKTa
(90/10 Pb/SnJ

MeuatHaa nnata
MevaTtHas nnata

PucyHok 3 - CpaBHEHUE COefUHEHWI A/1s1 KOHTAKTOB C BbICOKAM COAEpXaHUEM
CBMHLA M KOHTAKTOB U3 3BTEKTUYECKOr0O crniasa

4.2.3 Mapkunposka

Bce KOMMOHEHTbI AO0/DKHbI WMETb MapKMpOBKY OOO03HAYeHWS KOMMOHEeHTa W ykasarefs nepsBoro
KOHTaKTa.

4.2.4 Bupg ynakoBKu

Ona komnoHeHTOB BGA ponyckaetca NpUMEHATb YNakoBKYy B BuAE /10TKA WM NIEHTbl B KaTywwke. B
6O/bLUNHCTBE C/ly4aeB, KOMMOHEHTbI BGA nocTasnsloTCcs B /IOTKAX.

4.2.5 AHanus npouecca

KomnoHeHTbl BGA, Kak npasuno o6pabaTbiBaloT C MOMOLLbI CTaHAAPTHOrO npouecca naviku
onnasfneHveM. KOMMOHEHTbl AO/MKHbI BblgepxaTtb TpWM LUMKIa CTaHOAAPTHOM CUCTEMbl  OM/aBfeHus,
paboTtatoweii npy TemnepaTtype ot 235 °C go 260 °C, B 3aBMCMMOCTW OT cOCTaBa npunos. Kaxkablil umkn
OO/DKEH BKIYaTb B cebs BO3AENCTBME 3afdaHHON Temnepartypbl B TedeHne 60 - 90 c. MNnacTmaccoBble
yactn kopnyca BGA, n306paxeHHble Ha puUCyHKe 4, OO/DKHbI BblAEpXMBATb BO3AENCTBME TemnepaTtypbl.
[JaHHan xapakTepucTuka MOXeT ObiTb MNpoBepeHa B MNpouecce MpPoBeAeHNs MeTOAOB WUCMbITaHus,
npepcrtaeneHHblx B IEC 60068-2-58, metos 2 (TpU uMkia C nepepbiBaMu, B TEYEHME KOTOPbIX 06pasubl
OCTbIBAKT).

PucyHok 4 - Kopnyc BGA (kBagpatHblii)

CnefyeT yuuTbiBaTb, 4YTO M/1ACTMACCOBbIe KOpnyca YyBCTBUTENbHbI K BAA&KHOCTW. [O/MKHbI 6biTb
npeanpuHATb Mepbl MPEAOCTOPOXHOCTM BO BpPEMsi Mpouecca MOBEpPXHOCTHOTO MOHTaXa MeyvaTHbIX Y3/10B,
yToObI U36EeXaTb MOBPEeXAEHWA (paccnanBaHWuii, Pas3pbiBOB, Ap.) BAArOYyBCTBUTE/IbHLIX KOMMOHEHTOB.
OnepaTBHOIO KOHTPO/b NpOCylkM KopnycoB PBGA MoxeT noTtpeboBaTbCA B OCHOBHOM MpW Naiike
onnaB/IEHNEM KOPMYCOB Ha 06e CTOPOHbI MevyaTHOWN nnatbl.

4.3 Pa3mepbl KOMNOHEHTOB

B HacTosiwem nogpasgene npefacTaBneHbl pa3mepbl KOMNOHEHTOB PBGA pasHbiX TMNopa3Mepos,
HeobxoAuMble [78 aHa/imM3a MnocafouvHblX MecT. Pasmepbl MNocajo4yHOro MecTa MOryT noTpebosarb
KOPPEKTUPOBKM, €CNM AaHHble O pa3mepax KOMMOHEeHTa He COOTBETCTBYHOT CMpPaBOYHbIM TEXHUYECKUM
JaHHbiM JEDEC (O6befnHEeHHbI CoBeT Mo pa3paboTke 3MeKTPOHHbIX YCTPoicTB) u/mmm JEITA (AnoHckas
accouvaunst otTpacnei 31eKTPOHHOW NPOMBILL/IEHHOCTH).
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PuncyHok 5 - O6uwme pasmepHble XxapakKTepuCcTMKN KOMMNoHeHTa BGA

MpeacTaBneHHble Hwke Tabnuubl pasfgeneHbl B COOTBETCTBUM C LWAroM, WCMNOMb3yeMbIM B
KOMMOHEHTax, KOTopble NPUMEHSTCA B HacTosilee BpeMs. TpeboBaHuA noapobHO npegctaBneHbl B IEC
60191-2. VIHbopmauns npeactaBneHa A48 KOMMNOHEHTOB C MOJ/IHOCTbIO 3aNO/IHEHHOW MaTpuueli KOHTaKToB,
noaToMy BCe COOTBETCTBYWLIME MPOU3BOAHblIE MNOCafO0YHble MecTa KOMMOHeHTa (C  yAasleHHbIMU
KOHTaKkTamu) gonyckaeTcs Wcnonb3oBaTb. [onb3oBaTtenu gaHHoi mHdopMauun AO/MKHbI GbiTb yBEpEHbl B
TOM, YTO WX BEpPCUs NOCafO0YHbIX MECT MAEHTUYHA KOMMOHEHTY, KOTOPbI OHM NpMOGPenn OT nocTaBLiuKa.
Takke cnegyeTt 3HaTb, YTO He KaxAbli NpousBoAuTeNb yaanseT OAWHAKOBble KOHTakTbl B MNOA06HON
npoaykumu. Takum obpasom, npy NPOCMOTPe pasHbIX UCTOYHUKOB pa3paboTyuuK JO/IKEH YCTAHOBUTbL NOJIHOE
COOTBETCTBUE BbIGPAHHOINO KOMMOHEHTA C NOCaf04YHbIM MECTOM B 3/1IEKTPOHHON 6MGAMOTEKE, Npexae 4Yem
NPUHATL pelleHne O BO3MOXHOCTUM UWCMNOMb30BAHUA KOHKPETHbIX MOocafoyvHbiX MeCT A8 MOHTaxa
KOMNOHeHTOB BGA, nocTaB/ifseMbIX U3rOTOBUTENEM.

4.3.1 Pa3mepbl KOMNoHeHTa PBGA (kBagpaTHoOro) ¢ warom 1,5 mm

TpeboBaHnsa K KomnoHeHTam BGA c¢ warom 1,5 mm npegcTaBneHbl B Tabnuue 2.
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Ta6nunuya 2- YcrtponctBa BGA c warom 1,5 mm

Apmmmmmeeen U —memmmemeen 4 ]
KOHTaKT,

[SNSNNSNSRERA
OOSO 000 Ykazateno -
0000000

0000000 KOHTakTa A 1
0000000

oooocoo00O L

0000000 y cd

0000000 1-
0000000
0000000
cooooo0O0#&

o]
L

N4-000b000DP4H3
000000000O0C
000000000O0C
00000000000
£ I=
[ ]

=
T

Pasmepsbl B Muanvm etpa>

MaoeHTudgukatop PApLI X cTONGUEI A B C D w P H Funm
IR MaTpuLbl . G
KOHTakTOB max max max max noT Basic max noT

PBGA 7x7 FE16 4x4 7,00 7,00 4,50 4,50 0,75 1,50 3,50 1,25
PBGA 7x7 FO9 3x3 7,00 7,00 3,00 3,00 0,75 1,50 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 1,50 3,50 1,75
PBGA 9x9 FE36 6Xx6 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 1,50 3,50 1,50
PBGA 10x10 FE36 6x6 10,00 10,00 7,50 7,50 0,75 1,50 3,50 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 7x7 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 1,50 3,50 1,75
PBGA 12x12 FE64 8x8 12,00 12,00 10,50 10,50 0,75 1,50 3,50 0,75
PBGA 12x12 F049 7x7 12,00 12,00 9,00 9,00 0,75 1,50 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 77 13,00 13,00 9,00 9,00 0,75 1,50 3,50 2,00
PBGA 14x14 F0O81 9%x9 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 1,50 3,50 1,75
PBGA 15x15 FE100 10x10 15,00 15,00 13,50 13,50 0,75 1,50 3,50 0,75
PBGA 15x15 FO81 9x9 15,00 15,00 12,00 12,00 0,75 1,50 3,50 1,50
PBGA 17x17 FO 121 11x11 17,00 17,00 15,00 15,00 0,75 1,50 3,50 1,00
PBGA 17x17 FE100 10x10 17,00 17,00 13,50 13,50 0,75 1,50 3,50 1,75
PBGA 19X19 FE144 12x12 19,00 19,00 16,50 16,50 0,75 1,50 3,50 1,25
PBGA 19X19 FOI 21 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 3,50 1,5
PBGA 23X23 F0225 15x15 23,00 23,00 21,00 21,00 0,75 1,50 3,50 1,00
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OkKOHYaHue mabnuubi 2

Panbl x A B C D 4% P H |Fuwin G
MpeHTndukaTtop cTon6ubl
KOpI‘lyca ManMLtH max max max max nom Basic max nom
KOHTaKTOB

PBGA 23X23 FE196 T4x14 | 23.00]23.00]19.50]| 19.50 | 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 FO225 15x15  |25.00]25,00|21,00| 21,00 | 0.75 | 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 FO289 17x17  |27,00|27.00|24,00| 24,00 | 0.75 | 1,50 | 3,50 | 1,50
PBGA 29X29 FO361 19x19  |29.00]29,00|27,00| 27,00 | 0.75 | 1,50 | 3,50 | 1,00
PBGA 29X29 FE324 18x18 | 29,00|29,00|25,50| 25,50 | 0,75 | 1,50 | 3,50 | 1,75
PBGA 31X31 FE400 20%20  |31.00]31.00]28,50| 28,50 | 0.75 | 1,50 |3.50 | 1.25
PBGA 31X31 FO361 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 | 0.75 | 1,50 [3.50 | 0.75
PBGA 33X33 FO441 21x21  |33,00]33,00]30,00| 30,00 | 0,75 | 1,50 [3.50 | 1,50
PBGA 35X35 FO529 23x23 | 35.00]35,00]33,00] 33,00 | 0.75 | 1,50 [3.50 | 1,00
PBGA 35X35 FE484 22x22  |35,00(35,00]31,50| 31,50 | 0,75 | 1,50 [3.50 | 1,75
VAR 25x25  |37,50 (37,50 |36,00 | 36,00 | 0,75 | 1,50 |3,50 | 0,75
EE?%37*5X37'5 24x24 1437 50(37.50|34,50| 3450 | 0.75 | 1,50 |3.50]| 1.50
PBGA 40X40 FE676 26x26  |40.00|40,00|37.50| 37.50 | 0.75 | 1,50 |3.50 | 1.25
PBGA 40X40 FOB25 | 25x25  |40,00|40,00 36,00 36,00 | 0,75 | 1,50 [3,50| 2,00
EE$Q42'5X42'5 28x28 | 45 50 (42,50 |40,50| 4050 | 0.75 | 1,50 |3.50| 1.00
Eg(732A‘942’5X42'5 27x2T 142 50 (42,50 |39,00| 39.00 | 075 | 1,50 |3.50]| 175
PBGA 45X45 FE900 30x30  |45.00 |45.00|43.50| 43,50 | 0.75 | 1,50 |3.50| 0.75
PBGA 45X45 FO841 29%x29 | 45,00 |45,00|42,00| 42,00 | 0,75 | 1,50 3,50 | 1,50
PEORATSX4T.S 31x31 47,50 47,50 |45,00| 45,00 | 0,75 | 1,50 |3,50 | 1,25
EE§$47’5X47'5 30x30 147 50(47.50|43.50| 4350 | 0.75 | 1,50 |3.50| 2.00
PBGA 50X50 FO1089|  33x33 _ |50,00|50.00|48,00| 48.00 | 075 | 1.50 |3.50| 1.00
PBGA 50X50 FE1024 | 3232 |50,00|50,00 | 46,50 | 46,50 | 0,75 | 1,50 |3,50| 1,75

FE
FO
Nom — HOMUHanbHBINR;
Basic — MeXoCeBONA.

— NOoJTHaA YeTHaa MaTpuua;
— NoJrHaA HeYeTHaAa MaTpuua,
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Pa3smepbl komnoHeHTa PBGA (kBagpaTHOro) c warom 1,27 mm

Tpeb6oBaHusA K KOMNOHeHTaM BGA c warom 1,27vMMm npefctasrieHsl B Tabnvue 3.

Tab6nuya 3- YctpoitctBa BGA c warom 1,27Mm

r:

KoHTakT A
. (100o0o0o0o00oCHf/Z
= 30
! Q00000000 (dg
900000000 (DO
YOO0O0000Q(DO ¢
£)00000000 (DO
= Cc00000000CDO
Q00000000 (DO
900000000 (DO
Nop
UF
WoeHTudpmkaTop PHA;;)T(;VTSCFUH
Kopryca KOHTaKTOB
PBGA 7x7 F025 5x5
PBGA 7x7 FE16 4x4
PBGA 8x8 FE36 6X6
PBGA 8x8 F025 5x5
PBGA 9x9 FE36 6x6
PBGA 9x9 F025 5x5
PBGA 10x10 F049 77
PBGA 10x10 FE36 6X6
PBGA 11x11 FE64 8x8
PBGA 11x11 F049 7X7
PBGA 12x12 F081 9x9
PBGA 12x12 FE64 8x8
PBGA 13x13 FE100 10x10
PBGA 13x13 F081 9x9
PBGA 14x14 FE100 10x10
PBGA 14x14 F081 9x9
PBGA 15x15 F0121 11x11
PBGA 15x15 FE100 10x10
PBGA 17x17 F0169 13x13
PBGA 17x17 FE144 12x12
PBGA 19X19 FE1 96 14x14
PBGA 19X19 F0169 13x13
PBGA 21X21 FE256 16x16
PBGA 21X21 F0225 15x15
PBGA 23X23 FE324 18x18
PBGA 23X23 F0289 17x17
PBGA 25X25 F0361 19x19
PBGA 25X25 FE324 18x18
PBGA 27X27 F0441 21x21
PBGA 27X27 FE400 20x20
PBGA 29X29 FE484 22x22
PBGA 29X29 F0441 21x21

A

max

7,00

7,00

8,00

8,00

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

{

vivivivivivivivlN ol

7,00

7,00

8,00

8,00

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

5,08
3,81
6,35
5,08
6,35
5,08
7,62
6,35
8,89
7,62
10,16
8,89
11,43
10,16
11,43
10,16
12,70
11,43
15,24
13,97
16,51
15,24
19,05
17,78
21,59
20,32
22,86
21,59
25,40
24,13
26,67
25,40

5,08
3,81
6,35
5,08
6,35
5,08
7,62
6,35
8,89
7,62
10,16
8,89
11,43
10,16
11,43
10,16
12,70
11,43
15,24
13,97
16,51
15,24
19,05
17,78
21,59
20,32
22,86
21,59
25,40
24,13
26,67
25,40

Ykazatesib
X. KoHTakta Al
H -
————— A
Pa3mepbl B MunnnveTpa?
W P H FwwmG
not Basic max not
0,75 1,27 3,50 0,96
0,75 1,27 3,50 1,6
0,75 1,27 350 0,82
0,75 1,27 3,50 1,46
0,75 1,27 350 1,32
0,75 1,27 350 1,9
0,75 1,27 3,50 1,19
0,75 1,27 350 1,82
0,75 1,27 350 1,05
0,75 1,27 350 1,69
0,75 1,27 3,50 0,92
0,75 1,27 350 1,56
0,75 1,27 350 0,78
0,75 1,27 350 1,42
0,75 127 350 1,28
0,75 1,27 3,50 1,92
0,75 127 350 1,15
0,75 127 350 1,78
0,75 127 350 0,88
0,75 1,27 350 151
0,75 1,27 350 1,24
0,75 127 3,50 1,88
0,75 1,27 3,50 0,971
0,75 1,27 3,50 1,6
0,75 1,27 3,50 0,70
0,75 127 350 1,34
0,75 1,27 3,50 1,07
0,75 1,27 350 1,70
0,75 1,27 350 0,80
0,75 127 350 1,43
0,75 1,27 350 1,16
0,75 1,27 3,50 1,80
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OKOHYaHue Tabnuuybl 3

Pagbl X A B C D \N P H FwwmG
MaeHTudpukarop CTON6LbI
kopnyca MaTpuLibl max max max max nom Basic max nom
KOHTaKToB
PBGA 31X31 FE576 24x24 31,00 31,00 29,21 29,21 0,75 1,27 3,50 0,89
PBGA 31X31 F0529 23x23 31,00 31,00 27,94 27,94 0,75 1,27 3,50 1,53
PBGA 33X33 F0625 25x25 33,00 33,00 30,48 3048 0,75 1,27 3,50 1,26
PBGA 33X33 FE576 24x24 33,00 33,00 29,21 29,21 0,75 1,27 3,50 1,89
PBGA 35X35 F0729 27x27 35,00 35,00 33,02 33,02 0,75 1,27 3,50 0,99
PBGA 35X35 FE676 26x26 35,00 35,00 31,75 31,75 0,75 1,27 3,50 1,62

PBGA 37,5X37,5 F0841 29x29 37,50 37,50 3556 3556 0,75 1,27 3,50 0,97
PBGA 37,5X37,5 FE784 28x28 37,50 37,50 34,29 34,29 0,75 1,27 3,50 1,60
PBGA 40X40 F0961 31x31 40,00 40,00 38,10 38,10 0,75 1,27 3,50 0,95
PBGA 40X40FE900 30x30 40,00 40,00 36,83 36,83 0,75 1,27 3,50 1,58
PBGA 42,5X42,5F01089 33x33 42,50 42,50 40,64 40,64 0,75 1,27 3,50 0,93
PBGA 42,5X42,5FE1 024 32x32 42,50 42,50 39,37 39,37 0,75 1,27 3,50 1,56
PBGA 45X45F01225 35x35 45,00 45,00 43,18 43,18 0,75 1,27 3,50 0,91
PBGA 45X45F01156 34x34 45,00 45,00 4191 4191 0,75 1,27 3,50 1,54
PBGA 47,5X47,5F01369 37x37 47,50 47,50 45,72 45,72 0,75 1,27 3,50 0,89
PBGA 47,5X47,5FE1296 36x36 47,50 47,50 44,45 44,45 0,75 1,27 3,50 1,52

PBGA 50X50F01 521 39x39 50,00 50,00 48,26 48,26 0,75 1,27 3,50 0,87
PBGA 50X50FE1444 38x38 50,00 50,00 46,99 46,99 0,75 1,27 3,50 1,50
FE - nosnHas yeTHas matpuua;

FO - nonHasA HeuyeTHas maTpuua;
Nom - HOMWHaJIbHBbIN;
Basic - MexoceBoil.

4.3.3 Pa3smepbl komnoHeHTa PBGA (kBagpaTHoro) ¢ warom 1,00 mm
Tpeb6oBaHus K kKomnoHeHTaM BGA c warom 1,00 Mmm npeacTtaBieHbl B Tabnuuye 4.

Tab6nunuya 4- Ycrtpoiictea BGA ¢ warom 1,00 mm

KoHTakT A " A
®o00000000 YkazaTens
0000000006
00000000000 konTakTa AN
00000000000
00000000000
60000000000 Q "
Ooooooo0000
0000000000
00000000000
00000000000
5 ®hoooooooooe-
Pa3mepbl B MunnmmeTpa»
Pagbl x cTtonéupl D w H FwwnmG
NaeHTudmkaTop Kopnyca MaTpuupl .
KOHTaKTOB max max max max nom Basic max nom
PBGA 7x7 FE36 6X6 7,00 7,00 5,00 500 0,60 1,00 3,50 1,00
PBGA 7x7 F025 5x5 7,00 7,00 4,00 4,00 0,60 1,00 3,50 1,50
PBGA 8x8 F049 77 8,00 8,00 6,00 6,00 0,60 1,00 3,50 1,00
PBGA 8x8 FE36 6X6 8,00 8,00 500 500 060 1,00 3,50 1,50
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Pagbl x A B C D w P H |Funun G
cTonbubl
WaerTucukatop kopmyca ManI/Ilabl max max max max nom | Basic | max nom

KOHTaKTOB
PBGA 9x9 FE64 8x8 9,00 | 9,00 | 7,00 | 7,00 | 0,60 | 1,00 | 3,50 1,00
PBGA 9x9 FO49 X7 9,00 | 9,00 | 6,00 | 6,00 | 0,60 | 1,00 | 3,50 1,50
PBGA 10x10 FO81 9x9 10,00(10,00( 8,00 | 8,00 | 0,60 | 1,00 | 3,50 1,00
PBGA 10x10 FE64 8x8 10,0010,00| 7,00 | 7,00 | 0,60 | 1,00 | 3,50 | 1,50
PBGA 11x11 FE100 10x10 11,00/11,00| 9,00 | 9,00 | 0,60 | 1,00 | 3,50 1,00
PBGA 11x11 FO81 9x9 11,00|11,00| 8,00 | 8,00 | 0,60 | 1,00 | 3,50 | 1,50
PBGA 12x12 FO121 11x11 12,00/12,00|10,00|10,00| 0,60 | 1,00 | 3,50 1,00
PBGA 12x12 FE100 10x10 12,00112,00| 9,00 | 9,00 | 0,60 | 1,00 | 3,50 | 1,50
PBGA 13x13 FE144 12x12 13,00/13,00|11,00|11,00| 0,60 | 1,00 | 3,50 1,00
PBGA 13x13 FO121 11x11 13,00|13,00/10,00/10,00| 0,60 | 1,00 [ 3,50 | 1,50
PBGA 14x14 FO169 13x13 14,00|14,00{12,00{12,00| 0,60 | 1,00 | 3,50 | 1,00
PBGA 14x14 FE144 12x12 14,00(14,00(11,00(11,00| 0,60 | 1,00 | 3,50 | 1,50
PBGA 15x15 FE196 14x14 15,00115,00{13,00{13,00| 0,60 | 1,00 | 3,50 | 1,00
PBGA 15x15 FO169 13x13 15,00(15,00({12,00({12,00| 0,60 | 1,00 | 3,50 | 1,50
PBGA 17x17 FE256 16x16 17,00117,00{15,00{15,00| 0,60 | 1,00 | 3,50 | 1,00
PGBA 17x17 FO225 15x15 17,00/17,00|14,00|14,00| 0,60 | 1,00 | 3,50 1,50
PBGA 19X19 FE324 18X18 19,00119,00{17,00{17,00| 0,60 | 1,00 | 3,50 | 1,00
PBGA 19x19 FO289 17x17 19,00/19,00|16,00|16,00| 0,60 | 1,00 | 3,50 1,50
PBGA 21X21 FE400 20X20 21,00{21,00[19,00(19,00( 0,60 [ 1,00 [ 3,50 | 1,00
PBGA 21x21 FO361 19x19 21,00{21,00(18,00(18,00( 0,60 [ 1,00 [ 3,50 | 1,50
PBGA 23X23 FE484 22X22 23,00]23,00|21,00|21,00| 0,60 [ 1,00 [ 3,50 | 1,00
PBGA 23x23 FO441 21x21 23,00(23,00(/20,00(20,00( 0,60 [ 1,00 [ 3,50] 1,50
PBGA 25X25 FE576 24X24 25,00]25,00]23,00|23,00| 0,60 [ 1,00 [ 3,50 | 1,00
PBGA 25x25 FO529 23x23 25,00(25,00(22,00(22,00( 0,60 [ 1,00 [ 3,50 | 1,50
PBGA 27X27 FE676 26X26 27,00]27,00]25,00|25,00| 0,60 [ 1,00 [ 3,50 | 1,00
PBGA 27X27 FO625 25x25 27,00127,00[24,00(24,00( 0,60 [ 1,00 [ 3,50 | 1,50
PBGA 29X29 FE784 28X28 29,00]29,00]27,00|27,00| 0,60 [ 1,00 [ 3,50 | 1,00
PBGA 29X29 FO729 27x27 29,00(29,00[/26,00(26,00( 0,60 [ 1,00 [ 3,50 | 1,50
PBGA 31X31 FE900 30X30 31,00(31,00(29,00(29,00| 0,60 | 1,00 | 3,50 1,00
PBGA 31X31 FO841 29x29 31,00(31,00(28,00|28,00| 0,60 | 1,00 | 3,50 1,50
PBGA 33X33 FE1024 32X32 33,00(33,00(31,00/31,00| 0,60 | 1,00 | 3,50 1,00
PBGA 33X33 FO961 31x31 33,00(33,00(30,00(30,00| 0,60 | 1,00 | 3,50 | 1,50
PBGA 35X35 FE1156 34X34 35,00(35,00(33,00/33,00| 0,60 | 1,00 | 3,50 1,00
PBGA 35X35 FO1089 33x33 35,00(35,00({32,00{32,00| 0,60 | 1,00 | 3,50 | 1,50
PBGA 37,5X37,5 FO1369 37X37 37,50(37,50(36,00|36,00| 0,60 | 1,00 | 3,50 0,75
PBGA 37,5X37,5FE1296 36x36 37,50(37,50(35,00{35,00| 0,60 | 1,00 | 3,50 | 1,25
PBGA 40X40 FO1521 39X39 40,00|40,00(38,00(38,00( 0,60 [ 1,00 [ 3,50 ] 1,00
PBGA 40X40 FE1444 38x38 40,00]40,00)37,00|37,00| 0,60 [ 1,00 [ 3,50 | 1,50
PBGA 42,5X42 5 FE1764 42X42 42,50(42,50(41,00(41,00( 0,60 [ 1,00 [ 3,50 | 0,75
PBGA 42,5X42 5 FO1681 41x41 42.,50(42,50(40,00(40,00( 0,60 [ 1,00 [3,50]| 1,25
PBGA 45X45 FE1936 44X44 45,00[45,00[43,00(43,00( 0,60 [ 1,00 [ 3,50 ] 1,00
PBGA 45X45 FO1849 43x43 45,00(45,00(42,00(42,00( 0,60 [ 1,00 [ 3,50 | 1,50
PBGA 47,5X47,5 FO2209 47X47 47,50147,50]|46,00|46,00| 0,60 [ 1,00 [ 3,50 | 0,75
PBGA 47,5X47,5 FE2116 46x46 47,50(47,50(45,00(45,00( 0,60 [ 1,00 [ 3,50 | 1,25
PBGA 50X50 FO2401 49X49 50,00|50,00({48,00[48,00| 0,60 | 1,00 | 3,50 | 1,00
PBGA 50X50 FE2304 48x48 50,00(50,00(47,00/47,00| 0,60 | 1,00 | 3,50 1,50
FE — nonHas YyeTHasa mMaTpuua;
FO — nonHas HeveTHasa MaTpuua;
Nom — HOMUHaIBHbLIN;
Basic — MEXOCEBOW.

4.4 AHanus ¢popMbl NASHOIrO CoOeAUHEHUSA
MpoekTupoBaHne NocagouHbIX MECT TpebyeT pacCMOTpPeHUst Tpex hakTopOoB, KacatoLLMXCS:
- MOrPELLUHOCTHU pa3mMepoB KOMMOHEHTOB C;
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- MOrPELHOCTN YCTAHOBKM KOMMNOHEHTOB Ha NeYvaTHble nnatobl P;

- NOrpeLwwHoCcT POPMblI KOHTAKTHOM NMOLWAAKM Ha NeyaTHblX nnatax F.
[anee npuBeaeHbl hOpMyIibl pacyeTa 4oNycKka ¢ y4eTOM 3TUX (haKTOpOB.
Maiika ¢ agpdhekToM CamoBbIPpaBHUBAHUS:

Kinax = bmin + 2Jdomin + T,

T, = ,/FLé +PL+C .

B npouecce nanku onnasneHneM AencTBYET ahdeKkT camoBblipaBHUBaHUA. [pu naike onnasfeHUeEM
CMELLEHNEe KOMMOHEHTa OTHOCUTENbHO KOHTAKTHOW NNOLLAAKW NeYaTHON NnaTtbl, BOSHUKLLEE NPU YCTAHOBKE
KOMMOHEHTOB, UCMPAaBNSeTCa aBToMaTuyecku Bnarogapsa adpekty camoBbipaBHUBaHUSA (T. €. 3HAYEHME,
onpegensawowlee P, MOXHO CYUTaTb PaBHbLIM HYNO). Kpome TOoro, Aonyck nNorpeHoCTu POpMbl KOHTAKTHON
NnoWajikn Ha nevyaTHoOW nnare HesHayuTesneH no CPaBHEHWIO C APYrMMU MOTPEeLUHOCTAMM (T. €. 3Ha4YeHue,
onpeaenswoulee F, MOXHO cuuTaTb pPaBHbIM Hynio). Takum obpasom, popmyna MoxeT ObiTb ynpouleHa
cneayiowmm 06pasom:

Iy =Cy;

Xmax = bmin + 2']

bmin +Cb = bmax + 2']bmm .

4.4.1 fQedopmupyembie u HegehopMupyemMblie KOHTaKTbl (YPOBEHb 3)

dopma 1 pasmepbl rantenu nasgHoro CoeANHeHUs nocne npouecca nanku NpeacTaBneHbl Ha PUCYHKE
6. 3Ta KoHUrypaumna npegHasHayveHa ana geopmupyemblx U HegedopMUpyeEMbIX LLAPUKOBBLIX KOHTAKTOB.
MuHumaneHble pasmepbl ranTenu NasHOro COEAWHEHWS OMPEeAensioT C YYETOM HaAEXHOCTWM MNasiHOro

coeJuHeHud, a TakkKe KadyecTtea U Npon3soaAnTENbHOCTU B NpoLiecCe MOHTaXXa KOMMNOHEHTOB.

12



Kopnyc

Lllar KOHTaKTOB Kopnyca
(MexoceBoii)

1,50
1,27
1,00
0,80
0,75
0,65
0,50
0,40

E

L2
0,1
0,1
0,1
01
0,1
0,1
01
01

Jonycku

4.5 Pa3mepbl Nocago4HOro mecrta
Pa3mepbl nmocagoyHoro mecta A7 KOMNOHEHTOB BGA (kBagpaTHbIX) Mpu nailke onnaBneHnem
npeacTaBfieHbl HA PUCYHKE 7. DTN 3HAYEHUST BbIYMCAAKOT HA OCHOBE hOpMy A1 NPOEKTUPOBAHUS ranTenm

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

p
L2

01
0,1
0,1
0,1
0,1
0,1
0,1
01

FOCT IEC 61188-5-8—2013

Kopnyc

Pa3mepbl B MUIMMETPaXx

MNasHoe coepunHeHne
Jb

Cb min
0,35 -0,100
0,3 -0,100
0,3 -0,100
0,2 -0,050
0,2 -0,050
0,2 -0,050
0,2 -0,050
0,15 -0,050

PucyHok 6 - AHanu3 opMbl NasHOro coefuHeHns

O6nactb yctaHoBku (CY) BbIMMUCAAKT, MCNOMb3ysA cnegyowme dopmynbl. OKpyrieHne HanmeHbLUNX

3HayeHuiA paBHo 0,05 MM, HaMBObLUNX 3HAYEHUIA - 0,5 MM.

CY1l= Dmm+ g f 2+ P2+ C D~ + 3anac 06n1actu yCTaHOBK/ X 2,

CY2= ETT + p<'~ + P~ + CE' + 3anac 06n1acTu yCTaHOBKM X 2.

O6nacTb yCTaHOBKM nNpeacTaBnsieT Ccoboil yyacTOoK Mexay MpsiMOYrosibHUKOM,

nocafo4YHoe MECTO WM KOMMOHEHT, U BHELUHUMU rpaHMuamu 061acTii YyCTaHOBKM.
Takvm 06pas3om, 3anac 06/1acTyi YCTAHOBKM [i1s1 KOMMOHeHTOB BGA paBeH 3anacy 06/1acT yCTaHOBKY

KopnycoB QFP c warom 0,5 mm.

onncbiBaloLWnm
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Pa3smepbl B MunnumeTpax

NaoeHTtudomkarop

nocagoyHoro Onucaxne koprnyca BGA X e -, 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 nmocago4yHoro mecta gns kopnyca BGA (kBagpaTtHOro)

45.1 Pa3mepbl NnocagoyHOro Mmecrta ANna KOMnNoHeHToB PBGA c warom 1,5 mm
TpeboBaHua gna nocagoyHoro mecta BGA ¢ warom 1,5 MM npeacTtasieHsl B Tabnuue 5.

Tab6nunya 5- MNocagoyHble MecTa AN KOMMNOHEHTOB BGA ¢ warom 1,50 mMm

KonTakTa 1 C AHa/I3 1ONYCKOB
\V; . nocafoyHbIX Mect cm. 4.5.
IOOWO®« « ®« 4 4 PekomeHayeTca, 4TobbI AnameTp
Il KOHTaKTHOWN NIOWajky Ha nevyaTHoin
| 8>0R0RERBE®S nnate X 6bU1 He 6onee gnameTpa
K :}/ﬁ‘ NIOWAAKN Ha Kopryce.
PRRSAR®RA®®O®® |
O6nacTb I3 1
YCTaHOBKM N0 | KR P®® ®®®$ ®®®
KoopavHaTtb 1 1
cetke A as @®s @E®« ®®
I &« J—
L
X
Pa3smepbl B MuinumMmeTpax
Psanpl Xcton6usl Haunbonbliee CeTka
nunm MAG?(ZIF/)I(F*I;V(I:KaaTOp AManVILI,bI " 4yncro C D X E ycTaHOBKK
KOHTaKTOB KOHTaKTOB
1020 PBGA 7x7 FE16 4x4 16 450 450 0,60 1,50 16X16
1021 PBGA 7x7 F09 3x3 9 3,00 3,00 0,60 1,50 16X16
1022 PBGA 8x8 F025 5x5 25 6,00 6,00 0,60 1,50 18X18
1023 PBGA 8x8 FE16 4x4 16 450 450 0,60 1,50 18X18
1024 PBGA 9x9 FE36 6x6 36 750 7,50 0,60 1,50 20X20
1025 PBGA 9x9 F025 5x5 25 6,00 6,00 0,60 1,50 20X20
1026 PBGA 10x10 FE36 6x6 36 750 7,50 0,60 1,50 22X22
1027 PBGA 10x10 F025 5x5 25 6,00 6,00 0,60 1,50 22X22
1028 PBGA 11x11 F049 77 49 9,00 9,00 0,60 1,50 24X24
1029 PBGA 11x11 FE36 6Xx6 36 750 7,50 0,60 1,50 24X24
1030 PBGA 12x12 FE64 8x8 64 10,50 10,50 0,60 1,50 26X26
1031 PBGA 12x12 F049 7 49 9,00 9,00 0,60 1,50 26X26
1032 PBGA 13x13 FE64 8x8 64 10,50 10,50 0,60 1,50 28X28

14
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Pagbl x ctonbubl| Hanbonblwee CeTka
MMM VaeHTudgukaTop kopnyca MaTpuLbl yucno C D X E
KOHTaKToB KOHTaKTOB yeraHoBKm

1033 PBGA 13x13 FO49 7x7 49 9,00 | 9,00 |0,60(1,50[ 28X28
1034 PBGA 14x14 FO81 9x9 81 12,00(12,00|0,60(1,50| 30X30
1035 PBGA 14x14 FE64 8x8 64 10,50]10,50(0,60(1,50] 30X30
1036 PBGA 15x15 FE100 10x10 100 13,50(13,50|0,60(1,50| 32X32
1037 PBGA 15x15 FO81 9x9 81 12,00(12,00|0,60(1,50| 32X32
1038 PBGA 17x17 FO121 11x11 121 15,00]15,00(0,60(1,50| 36X36
1039 PBGA 17x17 FE100 10x10 100 13,50(13,50|0,60(1,50| 36X36
1040 PBGA 19X19 FE144 12x12 144 16,5016,50)0,60(1,50| 40X40
1041 PBGA 19X19 FO121 11x11 121 15,00(15,00|0,60(1,50| 40X40
1042 PBGA 21X21 FE196 14x14 196 19,5019,50)0,60(1,50| 44X44
1043 PBGA 21X21 FO169 13x13 196 18,00(18,00|0,60(1,50| 44X44
1044 PBGA 23X23 FO225 15x15 225 21,00)21,00|0,60(1,50| 48X48
1045 PBGA 23X23 FE196 14x14 196 19,50 (19,50|0,60(1,50| 48X48
1046 PBGA 25X25 FE256 16x16 256 22,50122,5010,60(1,50] 52X52
1047 PBGA 25X25 FO225 15x15 225 21,00/21,00(0,60(1,50 52X52
1048 PBGA 27X27 FE324 18x18 324 25,50 |25,50(0,60(1,50 56X56
1049 PBGA 27X27 FO289 17x17 289 24,00|24,00/0,60(1,50| 56X56
1050 PBGA 29X29 FO361 19x19 361 27,00(27,00(0,60(1,50( 60X60
1051 PBGA 29X29 FE324 18x18 324 25,50125,50|0,60(1,50] 60X60
1052 PBGA 31X31 FE400 20x20 400 28,50 (28,50(0,60(1,50| 64X64
1053 PBGA 31X31 FO361 19x19 361 27,00)27,00|0,60(1,50| 64X64
1054 PBGA 33X33 FE484 22x22 484 31,50)31,50(0,60|1,50[ 68X68
1055 PBGA 33X33 FO441 21x21 441 30,00/30,00(0,60|1,50| 68X68
1056 PBGA 35X35 FO529 23x23 529 33,00)33,00(0,60|1,50[ 72X72
1057 PBGA 35X35 FE484 22x22 484 31,50|31,50(0,60]1,50| 72X72

FE — nonHasa 4yeTHasa matpuua;

FO — nonHaa He4eTHaa MaTpuua;

MMM — VigeHTndukaTop nocagoyHoro Mecra.
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4.5.2 Pa3mepbl NocafoyHbIX MeCT AN KOMMNoHeHToB PBGA c warom 1,27 mm

Tpe6oBaHus  ans
Tabnmue 6.

nocaao4vyHoro

MecTa

BGA ¢

Liarom

1,27

MM

npeacTae/eHb

Tab6nunya 6 - MNocagoyHble MecTa AN KOMNOHEHTOB BGA c warom 1,27mMm

16

nnm

960
961
962
963
964
965
966
967
968
969
970
971
972
973
974
975
976
977
978
979
980
981
982
983
984
985
986
987
988
989
990
991

MpeHTudurkaTop kopnyca

PBGA 7x7 F025
PBGA 7x7 FE16
PBGA 8x8F E36
PBGA8X8 F025
PBGA 9x9 FE36
PBGA 9x9 F025
PBGA 10x10 FQ49
PBGA 10x10 FE36
PBGA 11x11 FE64
PBGA 11x11 F049
PBGA 12x12 F081
PBGA 12x12 FE64
PBGA 13x13 FE100
PBGA 13x13 F081
PBGA 14x14 FE100
PBGA 14x14 F081
PBGA 15x15 F0121
PBGA 15x15 FE100
PBGA 17x17 FQ169
PBGA 17x17 FE144
PBGA 19X19 FE196
PBGA 19X19 FQ169
PBGA 21X21 FE256
PBGA 21X21 F0225
PBGA 23X23 FE324
PBGA 23X23 F0289
PBGA 25X25 FQ361
PBGA 25X25 FE324
PBGA 27X27 FQ441
PBGA 27X27 FE400
PBGA 29X29 FE484
PBGA 29X29 FQ441

Pagbl x
CcTON6UbI
MaTpuLbl
KOHTaKTOB

5x5
4x4
6x6
5x5
6x6
5x5
<7
6Xx6
8x8
7
9x9
8x8
10x10
9x9
10x10
9x9
11x11
10x10
13x13
12x12
14x14
13x13
16x16
15x15
18x18
17x17
19x19
18x18
21x21
20x20
22%x22
21x21

Han6onbuw
ee yucno
KOHTaKTOB

25
16
36
25
36
25
49
36
64
49
81
64
100
81
100
81
121
100
169
144
196
169
256
225
324
289
361
324
441
400
484
441

5,08
3,81
6,35
5,08
6,35
5,08
7,62
6,35
8,89
7,62
10,16
8,89
11,43
10,16
11,43
10,16
12,70
11,43
15,24
13,97
16,51
15,24
19,05
17,78
21,59
20,32
22,86
21,59
25,40
24,13
26,67
25,40

AHann3 fonyckos

NnocafloyHbIX MecT cM. 4.5.
PekomeHayeTcs, UTOObI
AvameTp KOHTaKTHOW nnoLaaku
Ha neyaTHol nnate X 6bU1 He
6osiee AnameTpa NaoLWagkn Ha
Kopryce.

Pasmepbl B Munanmetpax

5,08
3,81
6,35
5,08
6,35
5,08
7,62
6,35
8,89
7,62
10,16
8,89
11,43
10,16
11,43
10,16
12,70
11,43
15,24
13,97
16,51
15,24
19,05
17,78
21,59
20,32
22,86
21,59
25,40
24,13
26,67
25,40

X

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

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

CeTtka
yCcTaHoB

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

B



OkoHuyaHune Tabnuubl 6

nnm

992
993
994
995
996
997
998
999
1000
1001
1002
1003
1004
1005
1006
1007
1008
1009

MpaeHTudukatop kopnyca

PBGA 31X31 FES576
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
PBGA40X40 FE900
PBGA 42,5X42,5 FO1089
PBGA 42,5X42,5 FE1024
PBGA45X45 F01225
PBGA45X45 F01156
PBGA 47,5X47,5 F01369
PBGA 47,5X47,5 FE1296
PBGA 50X50 F01521
PBGA 50X50 FE1444

FE - nonHaa yeTHas marpuua;
FO - nonHas HeuyeTHaa martpuua;
WMM - MpaeHTudukatop nocagoyHoro mecra.

Pagel X Ham6o
ctonbubl nblee
mMaTpuubl  4nucno
KOHTaKTe KOHTaKT

B oB
24x24 576
23x23 529
25x25 625
24x24 576
27x27 729
26x26 676
29x29 841
28x28 784
31x31 961
30x30 900
33x33 1089
32x32 1024
35x35 1225
34x34 1156
37x37 1369
36x36 1296
39x39 1521
38x38 1444

FOCT IEC 61188-5-8—2013

Cc X
29,21 29,21 0,60
27,94 27,94 0,60
30,48 30,48 0,60
29,21 29,21 0,60
33,02 33,02 0,60
31,75 31,75 0,60
3556 3556 0,60
34,29 34,29 0,60
38,10 38,10 0,60
36,83 36,83 0,60
40,64 40,64 0,60
39,37 39,37 0,60
43,18 43,18 0,60
41,91 4191 0,60
45,72 45,72 0,60
44,45 44,45 0,60
48,26 48,26 0,60
46,99 46,99 0,60

4.5.3 Pa3mepbl nocago4yHoro mecrta gnsa KomnoHeHtoB PBGA c warom 1,00 mm
1,00 ™Mm

Tpeb6oBaHMs AN NOCafouYHbIX
Tabnuue 7.

Ta6nunya 7- lNocagoyHble mMecTa AN KOMNOHeHToB BGA c warom 1,00mMm

nnm

900
901
902
903

MaeHTudrkaTop Kopnyca

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

mect BGA

Pagbl x
cTon6ubl
MaTpuLbl

KOHTaKTOB
6x6
5x5
7
6x6

C Larom

Haunb6onbwee
ymcno
KOHTaKTOB

36
25
49
36

X6bI21 He 6onee gnameTtpa

5,00
4,00
6,00
5,00

CeTtka
E YCTaHOBKM
1,27 64X64
1,27 64X64
1,27 68X68
1,27 68X68
1,27 72X72
1,27 72X72
1,27 78X78
1,27 78X78
1,27 82X82
1,27 82X82
1,27 88X88
1,27 88X88
1,27 92X92
1,27 92X92
1,27 98X98
1,27 98X98
1,27 102X102
1,27 102X102
npeacrtas/ieHbl

AHanun3 fonyckos

nocago4HbIX MecT cm. 4.5.

PekoMeHayeTcsi, 4ToGb!
[NameTp KOHTaKTHOM
M/IOWAAKM Ha NevyaTHoi nnarte

naowagkn Ha Kopnyce.

B

Pasmepbl B Mmunanmertpax

5,00
4,00
6,00
5,00

X

0.50
0,50
0,50
0,50

CeTka
ycTaH

"LOO 16X1
1,00 16X1
1,00 18X1
1,00 18X1

17
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OkoHYaHue mabnuubl 7

Pagui x |Haub c

cTon6uyesl |oN1bW etka
2L MaeHTudpukatop kopnyca maTpuyel | €€ C D X E |ycTaHoBkH

KoHTakTOB [HMCIT0
904 PBGA 9x9 FE64 8x8 64 7,00 7,00 | 0,50 (1,00 20X20
905 PBGA 9x9 FO49 77 49 6.00 6.00 [ 0,50 1,00 20X20
906 PBGA 10x10 FO81 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 FO81 9x9 81 8.00 8.00 0,50 |11.00] 24X24
910 PBGA 12x12 FO121 11x11 121 10.00 10.00 | 0,50 [1.00| 26X26
911 PBGA 12x12 FE100 10x10 | 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 FO169 13x13 | 169 12.00 12.00 | 0,50 [1.00]| 30X30
915 PBGA 14x14 FE144 12x12 | 144 11.00 11.00 | 0,50 (1,00 | 30X30
916 PBGA 15x15 FE196 14x14 | 196 13.00 13.00 | 0,50 [1,00] 32X32
917 PBGA 15x15 FO169 13x13 [ 169 | 12.00 12.00 [ 0,50 [1.00 32X32
918 PBGA 17x17 FE256 16x16 | 256 | 15.00 15.00 [ 0.50 [1.00| 36X36
919 PGBA 17x17 FO225 156x15 | 225 | 14.00 14.00 [ 0,50 [1.00 | 36X36
920 PBGA 19X19 FE324 18X18 [324 | 17.00 17.00 [ 0,50 [1.00 [ 40X40
921 PBGA 19x19 FO289 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 FO361 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 FO441 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 FO529 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 FO625 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 FO729 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 FO841 29x29 1841 | 28.00 28.00 | 0.50 |1.00| 64X64
934 PBGA 33X33 FE1024 32X32 11024| 31.00 31.00 | 0.50 |1.00| 68X68
935 PBGA 33X33 FO961 31x31 | 961 30.00 30.00 | 0.50 |1.00| 68X68
936 PBGA 35X35 FE1156 34X34 11156| 33.00 33.00 | 0.50 |1.00| 72X72
937 PBGA 35X35 FO1089 33x33 |1089] 32.00 32,00 | 0.50 |1.00( 72X72
938 PBGA 37,5X37,56 FO1369| 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 FO1521 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 5F01681| 41x41 |1681| 40.00 40.00 | 0.50 |1.00 | 88X88
945 PBGA 45X45 FE1936 44X44 |1936| 43.00 43.00 | 0,50 |1.00| 92X92
946 PBGA 45X45 FO1849 43x43 [1849| 42.00 42.00 | 0.50 |1.00| 92X92
947 PBGA 47 5X47 5 FO2209| 47X47 |2209| 46.00 46.00 | 0.50 |1.00| 98X98
948 PBGA 47 5X47.5 FE2116| 46x46 [2116] 45.00 4500 | 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 yeTHasa MaTpuua;
FO — nonHas HeYyeTHas MaTpuua;
MMM — naeHTuduKaTop nocago4qHoro Mecra.
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5 Kopnyc FBGA (kBagpaTtHbie)

Haxoautca Ha paccMOTpeHuu.
6 Kopnyc BGA (npsimoyronbHbie)

6.1 O6nacTb npUMeHeHUA

B HacToAwem pasaene npeAcTaBneHbl pasmepbl KOPNyCoOB M NOCaA04HOr0 MecTa Ans NPAMOYrofbHbIX
kopnycos BGA (kopnyC € mMaTtpuuen LLApPUKOBbLIX KOHTaKTOB). Takke paccMaTpuBaeTcad OCHOBHasA
KOHCTPYKLUMA KOMMOHeHTa BGA. B KOHUe HacToAwero pasgena nepevucrnieHbl AONYCKW W 3ajaHHble
pasMepbl NasgHOro COeAUHEHUS, UCMOMNb3yeMble ANA NONy4YeHUsa pasMepoB NOCAA04YHOro MecTa.

6.2 OnucaHme KOMNOHEHTOB

KomnoHeHTbl BGA LWMPOKO NPUMEHAOTCA B KOMMEPYECKOW, MPOMBILUIEHHOW WM  BOEHHOWN
3MNEKTPOHUKE.

6.2.1 OCHOBHasA KOHCTPYKLMUA

Kopnyc ¢ mMaTpu4HbIM PacnonoXeHUEM LUAPUKOBLIX KOHTAKTOB Obln pasdpaboTaH Ans NPpUMEHEHUS B
Tex YCTpoWcTBax, rae TpebylTca mManas BbiICOTA M BbICOKAA MIOTHOCTb MOHTaXa KOMMOHEHTOB.
KoMmnoHeHTol BGA MOryT MMETb pasfMyHble KOHCTPYKTUBHbIE pelleHus. PasnuyHble KOHCTPYKTWUBHbIE
peLueHus BKINoYaloT B cebs:

- MeTOA KpenmneHusa kpucranmna (NMPOBOMOYHbIA MOHTAX, MOHTaX METOAOM MEePEBEPHYTOrO Kpucranna
nap.);

- MaTepuan ans noanoxek (OpraHn4eckuii XKECTKMI Unu rubkuii matepunan, kepamu4eckuin u ap.);

- METOA 3aluTbl YCTPOWCTBA OT BO3AEWCTBUNM BHELUHEW cpeabl (KancynupoBaHue B MNacTuke,
repmeTusaumns u ap.).

Ona BCeX KOHCTPYKTMBHbLIX PELUeHWA AOMYCKAaeTCs UCMOMb30BaTb OAMHAKOBbIE MOCAA0YHbIE MECTA,
npeacTaBneHHble B Hacrosiem pasgene. Camu KOMMOHEHTbI MOryT ObiTb UCMONb30BaHbl BO MHOTUX
nevyaTHbIX y3nax pas3nnyHbIX yCTPOMCTB.

6.2.2 MaTepuan KOHTakTa

LLlapukoBble KOHTaKTbl KOMMNOHEHTOB BGA MOryT COCTOSATb M3 PasfU4YHbIX METannMyeckux CrnaBoB.
HekoTopble KOHTaKTbl BKNOYAOT B Ce0s1 LUApUKM C coaepxkaHnem ceuHua: 37Pb63Sn, 90Pb10Sn, 95Pb5Sn,
B TO BpPEMS KaK Apyrme KOHTaKTbl HE coaemkaT cBuHUA B npuHuune: Sn96,5Ag3,0Cu0,5, Sn96,5Ag3,5, Sn-
9Zn-0,003Al. PekomeHayeTCs UCMOMb30BaHUE TOTO K& ChrlaBa B COCTaBE NasfbHOW NacTbl ANA MOHTa)a
LLIApPUKOBbLIX KOHTaKTOB KOMMOHEHTOB BGA k 6a3oBomy ocHOoBaHuto. OaHako Ana Hegedopmupyembix
LLapUKOBbIX KOHTAKTOB TpebyeTcs nacTa, kotopasi 6onbLue COOTBETCTBYET TEMNEPATYPE ONMaBfeHus.

6.2.3 MapkupoBka

Bce KOMMOHEHTbI AOMKHbI UMETb MapKUpPOBKY OOO3HAYeHUs KOMMOHEHTa W yka3aTensa nepBoro
KOHTaKTa.

6.2.4 Bua ynakoBKu

Ona komnoHeHToB BGA gonyckaeTca NPUMEHATb YNakoBKY B BUMAE NOTKA WMNM NEHTbl B kaTylwke. B
BGONbLUMHCTBE Cry4aeB KOMMNOHEHTbl BGA nocTaBnsaioT B NOTKax.

6.2.5 AHanu3 npouecca

KomnoHeHTbl BGA, kak npaBuno, obpabGaTtbiBaloT C MOMOLUbIO CTaHAAPTHOrO npouecca nanku
onnasneHneM. KOMMOHEHTbl AOSKHbl BblAepXuBaTb TPW UMKNA CTAHAAPTHOW CUCTEMbl OMMaBreHus,
paboTatowern npu Temnepartype ot 235 °C go 260 °C, B 3aBUCMMOCTM OT cocTaBa npunod. Kakablin LMK
[OMKeH BKNoyaTbh B cebsa BO3aeNCTBUE 3aAaHHON TemnepaTtypon B TedeHue 60 — 90 c. MNnactmaccoebie
yactu kopnyca BGA JOMmKHbI BblAepXKuBaTh BO3AENCTBME TemnepaTypbl. [JaHHaa XapakTepuctuka MOXeT
ObITb NPOBEpPEHAa B NPOLIECCE NPOBEAEHMA METOA0B UCNLITaHUSA, npeacTaBneHHbIx B IEC 60068-2-58, meTog
2 (Tpu UMkna ¢ nepepbiBamMu, B TEYEHUE KOTOPbIX 06pasLbl OCTLIBAIOT).

CnepyeT yquThIBaTb, YTO MNMACTMACCOBbIE KOpPMyCca YyBCTBUTENbHbI K BRAXHOCTU. [OMmKHbI ObiTh
npeanpuHATLI MEPbI MPEAOCTOPOXHOCTU BO BPEMS MPOLECcCca MOBEPXHOCTHOrO MOHTaXa MeYaTHbIX Y3roB,
yToObl M30EXaTb NOBPEXAEHUI (paccnavwBaHui, Pa3pbiBOB, ApP.) BNArO4yBCTBUTEMbHBIX KOMMOHEHTOB.
OnepaTuBHbIA KOHTPON npocywkn kopnycoB PBGA mMoxeT notpeboBaTbCsi B OCHOBHOM MpuW naiike
ONnnaBfiEHMEM KOPNYyCOB Ha 06€e CTOPOHbI NEYaTHOW NNAaThbl.

6.3 Pasmepbl KOMMNOHEHTOB (MPAMOYTOSiIbHbIX)

B Hacrosawem nogpasgene npeacraBnieHbl pasmepbl KOMNOHEHTOB PBGA pasHbix Tunopasmepos,
HeoOxoAuMbIE ANsi aHanuM3a nocagoyHbix MecT. WHdopmauma B Tabnuue 8 npeacraBneHa ans
KOMIMOHEHTOB C MOMHOCTLIO 3anOMHEHHOW MaTpULEei KOHTakToB. B cnyyae HE0OX0AMMOCTM NPOM3BOAUTENL
KOMMNOHEHTOB MOXeT yOpaTb He3aaeWCTBOBAHHbIE KOHTAKTbl (LLUAPUKOBbLIE), ANS TOro 4YTOObl YCTAHOBUTb
OKOHYaTENbHYK KOHCTPYKLMIO KOMMOHEHTA.
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WHdopmauus, npeacraBneHHas B Tabnvue 8, npegHasHavyeHa TOMbKO A/19 KOMMOHEHTOB C NOJIHOCTbIO
3anofIHEHHOW MaTpuueil KOHTaKTOB, MNO3TOMY [AOMyCKAaeTCs WCMoMb30BaTb BCE COOTBETCTBYHOLLUE
Npon3BOLHbIE MOCAA0YHbIE MeCTa KOMMOHEeHTa (C yAanleHHbIMW KOoHTakTamu). TpeboBaHus noapo6HO
npeactasneHbl B IEC 60191-2. Monb3oBarenun AaHHOW UHAOPMALMN AO/DKHbI ObiTb YBEPEHbI B TOM, YTO WX
BEpCUSs MOCAA0YHbIX MECT WAEHTUYHA KOMMOHEHTY, KOTOPbIA OHM npuobpenn OT nocTaBluka. Takke
crnefyet 3HaTb, YTO He KaXAblii Npov3BOAMTENb yAanseT OAWHAaKOBble KOHTaKTbl B MOAOOHON MpoAyKumu.
Takvum o6pa3om, Mpyv MNPOCMOTPE pasHbiX WCTOYHMKOB pas3paboTumMk [O/HKEH YCTaHOBUTb MNOMHOE
COOTBETCTBME BbIOPAHHOTO KOMMOHEHTA C MOCafO0YHbIM MECTOM B 3/1EKTPOHHOW 6UGIMOTEKe, Mpexge Yem
MPUHATL pelleHne 0 BO3MOXHOCTM WCNOMb30BaHWUS KOHKPETHbIX MOCaf0YHbIX MEeCT AN  MOHTaxa
KOMMOHeHTOB BGA, nocTtaBnsieMbiX N3roToBUTENEM.

Pasmepbl nocagoyHOro Mecta MOryT noTpeboBaTb KOPPEKTMPOBKU, €CnyM AaHHble O pasmepax
KOMMOHEHTA He COOTBETCTBYKT CMPaBOYHbIM TeXHMYeckuMm gdaHHbiM JEDEC (O6beguHeHHOW coBeT no

pa3paboTke 3MEKTPOHHbIX YycTpoicTs) w/mnnm JEITA (AnoHckas accoumauust oTpacneli  3/1eKTPOHHOW
NPOMBbILL/IEHHOCTN).

Tab6nunuya 8- MNpsAMOYrosbHblii KOMNOHEHT BGA ¢ warom 1,27mMm

KoHTakT A1l
-A-
0O000QO00O0O0O0
40000000000
000000000O0O YkasaTtenb \
00000000O0O0O0 A1l
00000000000 K vorrakra
000000000O0O
00 000000O0O0
00 00000O0O0O0 )
000000000O0O0
00000000O0O0O
O 't
Pasmepbl B muninmeTpax
naoeHtudumkatop PHA;‘;_:_;JSCFHH W H
Kopnyca KOHTAKTOB max max max max nom Basic max nom nom
R-PBGA22x14 17x7 14,00 22,00 7,62 20,32 0,75 1,27 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 1,07

FE - nonHaa yeTHas martpuua;
FO - nonHas HeyeTHas maTpuua;
Nom - HOMMWHa/bHBbIA;

Basic - mexoceBoii.

6.4 AHanun3 popmbl NasgHOro coeAVHEeHUA

MpoekTnpoBaHne NocafoyHbIX MeCcT TpebyeT paccCMOTPeHUst Tpex (DakTOPOB, KacarLuxcs:
- NOTPEeLHOCT pa3MepoB KOMMOHEHTOB C;

- NMOTPELIHOCTM YCTAHOBKM KOMMOHEHTOB Ha MevyaTHble naatbl P;

- NOTPEeLHOCTN (POPMbl KOHTAKTHO NAoLWLafAKM Ha nevaTHbIX naatax F.

[anee npuBefeHbl hopMysbl pacyeTa gonycka ¢ y4eToM 3Tux hakTopos.

Malika ¢ athhekTom caMoBbIpaBHMBAHUSA:

ASnax = “mm + “ <Annin + A3’

B npouecce naiiku onnaBneHneM AeicTByeT 3pekT camoBbipaBHUBaHWA. [pu naiike onnaBneHuem
CMeLLEeHNE KOMMOHEHTA OTHOCUTE/IbHO KOHTAKTHOW M/IOLafiki NevyaTHol niaThbl, BO3HUKLIEE NPy YCTaHOBKE
KOMMOHEHTOB, MCMPaB/IsSieTCs aBTOMaTuyecku 6narofapsi ahhekTy camMoBbIPaBHMBAHWS (T. €. 3HAYeHUe,
onpegensiouiee P, MOXHO cunTaTb paBHbIM Hys). Kpome TOro, AOMYyCK NOTPELHOCTM (DOPMbl KOHTAKTHOM
MoOWAaAKM Ha MedyaTHOW njaTe He3HauuTeNeH MO CPaBHEHMWIO C APYTMMU MOTrpeLlHoCTSMU (T. e. 3HA4YeHUe,
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onpeaernsowee F, MOXHO CYUTaTb pPaBHbIM HYNO). Takum obpa3om, chopmyna MOXET ObiTb ynpoLueHa
cneayiowmm obpa3som:

Iy =Cy;

Xopax =bpin +2J, 0 +C, =0, +2J,

6.4.1 flepopmupyemMbie KOHTaKTbl (ypOBEHb 3)

MasHble coeanHEeHWA, WUCNONb3yloWwMe B nNpouecce nNpPoM3BOACTBA Ae(POPMUPYEMbIE KOHTaKTbI,
TpeOyloT pPacCMOTPEHUS BCEX XapakTepUCTUK NAsHOW KOHCTPYKUMW. BapuaHTbi, CyllecTBylOLME npu
onpeaeneHun NocagoyHbIX MECT, BKMIOYaloT B cebs:

- AMaMeTp OTAENbHOro WapuKoOBOro KOHTAKTa;

- TOYHOCTb  MO3ULUUOHUPOBAHUA  LWIAPUKA OTHOCUTENbLHO AEWCTBUTENbHOrO MNOMOXEHUA
LUIAPUKOBOrO KOHTaKTa Ha KOMMNOHEHTE U Ha nnarTe;

- NPOU3BOACTBEHHbIE [OMYCKM KOHTAKTHOW NNOWAAKM Ha MeyaTHOM nnate, Ha KOTOopyio
MOHTUPYIOTCS LUAPUKOBbLIE KOHTaKTbI.

Pekomenayetcs cosgaBaTb reOMETPUIO MOCAAOYHOIO MECTa MOANOXKM (Me4aTHOM nnaTthl)
MaKCMMaribHO NOXOXEeW Ha reoOMEeTPUI0 MOCAA0YHOTO MECTA HA KOMMOHEHTE.

6.4.2 Mpu6nusutTenbHbIN pasmMep NAoWaaKu

B KaxxaOM KOHKPETHOM cny4ae npOU3BOAUTENU KOMMOHEHTOB W pa3pabOTUMKM MevaTHbIX nnar
CTapaloTcA COKpalaTb pasMep KOHTAKTHOM NNOWAAKM HA HECKONMbKO MNPOLEHTOB OT HOMWHArNbHOrO
AnameTpa LApMKOBOrO KOHTakTa. CokpalleHue OCHOBLIBAETCSl HA OPUIMHANbLHOM pasMepe LUapuKOBOIO
KOHTaKTa, KOTOpbIM MCNONbL3YIT ANA OnpedeneHus cpegHero pasmepa KOHTakTHOM nnowaaku. [Mpu
onpejerieHMn B3auUMOCBA3U MeXAY HOMUHANbHBIMU XapaKTepUCTUKaMW NPOW3BOACTBEHHLIA AONYCK Ans
pasMmepa KOHTAKTHOW nnow@aaku onpeaenalot B npegenax 0,1 MM MeXagy YCNOBMEM MAaKCUMAaNbHOrO
MCMONb30BaHUA MaTepuana u ycnoBmem MMHUManbHOTO UCMONb30BaHUA Matepuana.

6.4.3 NMonHbIA pas6époc

MonHbIM pasbpoc CUCTEMbI YUUTLIBAET: TOYHOCTb NMO3ULMOHUPOBAHMS, AONMYCKMU LUAPOBLIX KOHTAKTOB, a
Tawke AOMYCKM HA neyaTtHbIX nnartax. Bce Tpu acnekra BMecTe AONOMHAIOT APYr Apyra npu NpoBeAeHuu
aHanusa Hauxygwero cnyyasi. OgHako, Kak U B cryyae ¢ ApyrMMU NocalodHbIMU MECTaMU, ONUCAHHLIMU B
cTaHgapTe, CpeaHEecTaTUCTUYECKOe 3Ha4YeHue onpenensieTc C UCNONb30BAaHMEM CpeAHeKBaApaTUYHOTO
3HayeHus. Cneayer OTMETUTb, YTO OKOHYATENIbHOE 3Ha4YeHWe AN MNOCAaAOYHbIX MECT Ha MNOASOoXKE
KOMMOHEHTa WMU nnaTbl AOMKHO ObITb NPW YCNOBMM Makcumyma Matepuana. OTKNOHEHUS OT YCNOBUSA
MakcuMyma martepuana O3HayaeT, YTO HECOBMELLUEHWE Mexdy NnocajoyHbIMW MECTaMM M LUAPUKOBLIMM
KOHTaKTamMn nNpoucxoauT U3-3a TOro, YTO U3 MAKCUMarnbHOro pasmepa KOHTaKTHOW NMoLWaAKku Bbl4UTaETCA
3HayeHWe nocago4yHOro OTKMOHeHue. [lonyyeHHbli pasmep OygeTr o6o3Hayatb 06nacTb COeAMHEeHMs,
KOTOpbIN OyaeT MOny4yeHo U3 CUCTEMbl, B paMKax KOTOPOM BCE YCMOBUSA ABMSIOTCA OTPULATENbHbIMM.
Pa3mMep KOHTaKTHOW NroLwaaku, cogepxallen uHpopmaLmio 0 NassibHOW Macke, PeKOMeHAYeTCA YBENUYNUTb
Ha BENNYUHY NepPeKPbITUS KOHTAKTHON NNoLWAaKu NasfbHON Mackoi.

6.5 Pasmepbl nocago4HOro mecta

Pasmepbl mocago4yHoro mecra Ansi KOMNOHEHTOB BGA (NpsAMOYronbHbIX) NpU naiike OnnaBneHUeEM
npeactaenedbl B Tabnuue 9. OTU 3HAYEHUS] BbIMMCIAIOTCA Ha OCHOBE POPMYn ANA MPOEKTUPOBaHMA
rantenu nasgHoro coeguHeHus, npeacrasneHHbix B IEC 61188-5-1.

O6nactb ycraHoBku CY BbIMUCRAIOT, UCNOMb3ys cnieayowme dopmMynbl. OKpyrneHue HauMeHbLUMX
3HadeHun pasHo 0,05 MM, HaMBONbLLMX 3HAYEHUI — 0,5 MM.

CY;= D, +4/F>+P*+C,’ +3anac 06nactn ycTaHoBKM X 2,
CY,= E,, ++4/F’+P*+C,” +3anac o6nact ycTaHosku x 2.

O6nacTb YCTaHOBKM npeacTaBnseT coboW y4yacTok Mexay npsiMOYrOfibHUKOM, OMMUCbIBAOLMM
nocago4HOE MECTO UMM KOMMOHEHT, M BHELUHUMU rpaHuLamu 06nactu yCTaHOBKM.

Takum obpasom, 3anac o6racTu ycTaHOBKM ANsi KOMNOHEHTOB BGA paBeH 3anacy 06nactu yCTaHOBKM
kopnycos QFP ¢ warom 0,5 mm.

bmin *
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Tab6nunya 9- MpAMOYronbHbI KOMNOHEHT BGA c warom 1,27vm

KoHTakT a 1 C AHanns fonycKos
1 nocafo4HbIX Mect cMm. 4.5.

©®dpd d« - r PekomeHayeTcs, 4To6bI AvameTp
]é)®®®®®®%%®® KOHTaKTHOIA N/IOLaAKA Ha neYvaTHo

nnate X 6b1 He 6onee gnameTpa

>
V) ﬁ q)%%’% g%%g%% | NIoLLaAKMA Ha Koprnyce.
4 3
e L L T
>
koopauHar SO LT L RSP
= »P00000DDID
I ®R® RRLRELP 11—
X
Pasmepbl B MunanmeTpax
Psgbl XcTon6éupl Yucno

nnm WaeHtucmkarop MaTpuLlbl KOHTaKTOB C D X Cerka
Kopmyca KOHTaKTOB Makc. YyCTaHOBKN

1080 R-PBGA 22x14 17x7 119 7,62 20,32 0,60 1,27 46X30

1081 R-PBGA 22x14 17x9 153 10,16 20,32 0,60 1,27 46X30

1082 R-PBGA 25x21 19x11 209 12,70 22,86 0,60 1,27 52X44

NMM - VpgeHTudumkatop nocafo4yHoro mecra

7 KoMnoHeHT FBGA (NpsiMoyronbHbI)

HaxoauTtca Ha paccMOTpeHuu.
8 KomrnoHeHT CGA
HaxoauTtca Ha paccMOTpeHuu.
9 KomnoHeHT LGA

HaxoauTca Ha paccMOTpeHuH.

22



IEC 61191-1

rOCT IEC 61188-5-8—2013

Bubnuorpadua

Printed board assemblies — Part 1. General specification — Requirements for
soldered electrical and electronic assemblies using surface mount and related
assembly technologies

(COopkn neyaTHbix nnat. Yacte 1. Obwme TexHnyeckue ycnosus. TpeboBaHua k
nasHbIM COOpKaM 3NEKTPUYECKUX U SNEKTPOHHLIX KOMMOHEHTOB C NMPUMEHEHUEM
NOBEPXHOCTHOIO MOHTAa)a M CBA3AHHbLIX C HUM TEXHONOTUI COOPKU)
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