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Knaccudukanusi no ypoBHI0O YyBCTBHTEJBHOCTH K BJIAKHOCTH/ONJIABJICHHIO
HerepMeTHYHbLIX NpPHOOPOB B TBEpPIOM COCTOSIHHH C MOHTaXXOM Ha

NMOBEPXHOCTDH

1.HABHAYEHHE

JlaHHBIA cTaHIapT NMpeHa3HayeH Ui OIpeNeNIeHHs YPOBHA KiacCH(pHKAUM HErepMETHYHBIX
IpUOOpPOB, YCTAaHABIMBAEMBIX Ha TBEPIABIX NOBEPXHOCTSAX, YYBCTBHTEIBHBIX K Harpyske,
BBI3BaHHOH BI@XHOCTHIO. [IpubOpBEl MOMKHBI OBITH yNakOBaHBI HAAJIEXKaIlMM 00pa3oM, HX
HEOOXOA¥MO aKKypaTHO XpaHHTh M oOpamaTbCsi C HHMH COOTBETCTBYIOUIMM 00pa3oM BO
n3bexaHue MOBPEXICHUH BO BpeMs COOPKH IPUCIIOCOOJICHHS OIUIABKOM INPHIOS W/HIH BO
BpeMsl HaJIaJIKH.

JlaHHBIM  cTaHzapT  MOXeT  OBbITh  MCIONIB30BaH  JJIA  ONpEACICHHS  YPOBHA
KJIaccHpUKaluu/peIBapuTeNbHON 00pabOTKH IPpH MPOBEpPKE KavyecTBa YIAKOBKH HpPHOOpOB.
CooTBeTcTBHE KpUTEpPHSIM JAaHHOTO METOJA HCHBITaHWS HEIOCTaTOYHO YIS NPENOCTABICHUSA
JOJTOCPOYHOU rapaHTHH.

1.1 O6mue nooxkeHnss

JlanHass mpouenypa KiacCHQHKAlUM NpPHMEHAMa KO BCEM HETEpMETHYHBIM IpHOOpam,
yCTaHaBJIMBAa€MBbIM Ha TBEPIOH IIOBEPXHOCTH B YIAKOBKE, KOTOpas MOXET OKa3aThCs
YYBCTBHUTENHHON K MOBPEXICHHAM BO BpEeMs NPHUIIOA U3-3a THTPOCKOIMYECKOM BIIard. Y CIIOBHS
YIIaKOBKH B JAHHOM JOKYMEHTE NOApPa3yMeBalOT MJIAaCTHKOBYIO HHKAICYJIMPOBAHHYIO YIIaKOBKY
U JIpyrHe YIaKOBKM, BBINOJHEHHBIE W3 BIAronpoHUIAEMBIX MaTepuanoB. Kiaccuduxamus
HCIIONIB3YETCS NPOM3BOIUTENSAMH NPUOOPOB B LENAX HHPOPMHUPOBAHUA MOTpebHTeNeit (mpu
MOHTaX€ IUIaTEl) 00 YpPOBHE YyBCTBUTEIHHOCTH BBIIYCKAaE€MBIX IIPHOOPOB K BIare, a TakKXkKe
HEOOXONMMOCTH COOMIONATh NMPEANUCAHHBIE MEphl IPEIOCTOPOXHOCTH HpPH MOHTaXE IUIATHI
npubOpOB, YYBCTBUTENBHBIX K BII@XHOCTH/OIUIaBIeHHIO. Ecnu HeT OONBIIMX H3MEHEHHM B
yTIaKOBKe, AOIYCTHMO HCIIOJIb30BaTh pekiaccupuKaluio, coriacuo 4.2.

JlaHHBI cTaHZAapT HEe MOXET 0003HAYUTh BCE BO3MOXHEIE AETAlIH, MOHTAXHBIE IUIATHl H
CIIpOEKTHpPOBaHHBIC KOMOWMHanuuM Jetanell. Tem He MeHee, CTaHIapT NPENOCTABIAET METOJ
UCHBITAHUR W KPUTEPHHM JUIS TEXHOJIOTHH o0lero wucrnoib3oBaHud. ECIH BO3HHMKaeT
IOTPEOHOCTh B HEOOBIYHBIX WM CHEIHATH3HPOBAHHBIX KOMIUIEKTYIOIMX HIIH TEXHOJIOTHIX,
HEOOXOIMMO IpHBIICUYCHHE 3aKa3YHKa/TIPOM3BOJMTEINIA M COTJIACOBAHHOE IMPHUHSATHE OMHCAHHSL
JETaH.

Hcnone3ys npouenypy U KpUTEPHH OIIPE/IETICHUS YIIAKOBKH B paMKax mpexHe# Bepcun J-STD-
020, JESD-A112 (otmMeHenHas), IPC-SM-786 (yctapeBiiias), BBUAY OTCYTCTBHS HEOOXOAUMOCTH

HX pexnaccmbmcannn, 3a MCKIIIOYEHUEM BHECEHHOI'0 M3MEHCHHSA B YPOBHH maccmbnxaunn
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IIMKOBOM TOYKH TEMIIEpAaTyphl OIUIABIICHHA, 3a/JaHa KiaccH(UKalus YMakoBKH NPHOOPOB,
COIIAaCHO JaHHOMY YpPOBHIO YyBCTBUTEIHHOCTH K BIXKHOCTH.

BuumaHue: ecny npoueayps! B JaHHOM JTOKYMEHTE HCIOJB3YIOTCS ISl YIaKOBKH NPUOOPOB, HE
BKJIIOYEHHBIX B 00J1acTh cnenudukanuii, KpHTEpHH OTKa3a Ui TaKHX YNaKOBOK JOJDKHBI OBITH
COIJIaCOBaHbI MEXIY NOCTAaBIIMKOM NPUOOPOB U KOHEYHBIM I10JIb30BATEIIEM.

1.2 Ameromuiics onbIT

JlaBlieHHe HACBIIEHHOTO Mapa BHYTPH HET€PMETHYHOHM YMAKOBKH CHJIBHO BO3pacTaer, KOria
yIIaKOBKA IIOABEPraeTcsi HarpeBaHUIO INpH oIUiaBke. [Ipu ompeneneHHBIX YCIOBHAX H3-3a
JIABJIEHUs. MOXET IIPOM3OMTH pacCIOCHHE YIMAaKOBOYHOIO MaTepHala OT MAaTpHIBI H/HIN
BBIBOJJHOH paMku/cyOcTpaTa, BHYTPEHHHE TpPEIIMHBI, KOTOpble HE pacHpOCTPAHSIOTCS Ha
BHEINHIOK YacTh YNAaKOBKH, IIOBPEXKICHHE MECTa COEIUHEHHUS, CYXEHHE TPOBOJOB,
OTCIaMBaHUE B MECTE COCAMHECHHsS, OTCIAWBAaHHE IUIATHl, 0Opa30BaHHE TPEUIMH B TOJICTOM
MIOKPBITHH, 00pa3oBaHHE H3HOCA HIXKE COCMHEHMs. B XyaineM ciiy4yae HalpsKeHHe IPUBOIMT K
00pa30BaHHUIO TPEIIUH BHYTPH YNAaKOBKH. DTO sSBIeHHE OOBIYHO PacCMaTpPHUBAIOT KaK ()eHOMEH
«IIOTIKOpHa», IIOTOMY YTO H3-3a BHYTPEHHETO HANpPSIKCHHS B YIIAKOBKE MOABIIAETCS HAIUIBIB, a
3aT€M B 3TOM MECTE MPOHCXOAHUT PAaCTPECKHBAaHHE C XapaKTepHBIM 3BYKOM. [IpuOophI Gosee
YyBCTBHUTEIIBHBI K TaKOH MpobieMe, YeM K YacTH JETAIH CO CKBO3HBIM OTBEPCTHEM, TAaK KaK OHH
IIOABEPKEHB HArpeBaHHMIO BO BpeMs Maiku omaBieHueM. [IpHunMHAa B TOM, YTO OIUIABKY
IPOM3BOAAT Ha TOH € CTOpOHE IIaTGopMBl, Ha KOTOPYIO YCTaHaBimMBaercs mpubop. B
npubopax CO CKBO3HBIM OTBEPCTHEM OIUIaBKY IIPOM3BOAAT MOA ILIaTGOpMOi, KoTopas
3alMInaeT Npubop OT HarpeBaHHUS.

2 JMOKYMEHTALUsA

2.1 Acconnanus TexHoJorui TBepabix cocrosHuii JEDEC

JESD22-A120 MeTon UCNIBITaHHH 110 IPOBEACHUIO U3MepeHH kodddunrenta nuddy3uu Braru
¥ paCTBOPHMOCTH BOJIbI B OPraHMYECKUX MaTepUallaX, HCHOIb3YEMBIX B HHTEIPAJIBHBIX CXeMaXx.
JESD22-A113 mnponexypa npeaBapHTENbHOH 00pabOTKH NpHOOPOB, YCTaHABIMBAE€MBIX Ha
IIJTACTUKOBHIE IIOBEPXHOCTH, IPOBOAUTCS O UCIBITAHHUSA HAIEKHOCTH.

JESD 47 narpy3ouHble HCHBITaHHUS, YIpPaBIsSe€Mble THIOBHIMH MCIBLITAHHAMH TEXHHYECKHMX
XapaKTEpUCTHUK.

JESD-625 TpeGoBaHus IO YIPaBIECHHIO O3JIEKTPOCTATHYECKHM pa3psAaOM UyBCTBHUTEIBLHBIX
IpuOOpOB.

221PC

IPC-TM-650 PyxoBoACTBO O METOAAM MCIIBITAHHIA

2.1.1 IIpurotoBneHne MUKpONLITH(OB

2.1.1.2 TIpurotoBieHne MUKPOLLTH(OB Ha IOJyaBTOMAaTHYECKUX M aBTOMAaTHYECKUX MpHOGopax
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2.3 O0menpoMbInLIeHHbIE CTAHAAPTHI

J-STD-033 cranmaptel 1o oOpalleHHI0, YNMaKOBKE, TPAHCIOPTHPOBKE W HCIOIB30BaHUIO
YYBCTBUTEJBHBIX IPUOOPOB C MOHTAXXOM Ha MMOBEPXHOCTbD.

J-STD-035 axyctuyeckass MUKPOCKONHS HETEPMETHYHBIX HHKAICYJIHPOBAaHHBIX 3JIEKTPOHHBIX
KOMIUIEKTYIOIIHX

3 YCTAHOBKA

3.1 Kamepa 115t npoBeieHnsi TeMnepaTy pHbIX HCHBITAHMI, KaMep BJIAKHOCTH

KaMepsl BIaXXHOCTH, BBIIEPXKHBAIOUIHE PabOTy IPH OTHOCHTENBHOH BIAXKHOCTH 85%/85°C;
60%/85°C; 60%/60°C u 60%/30°C. B mpenenax paGoueil 067acTH HHTEPBAT AOMYCTHMBIX
TEMIIEpaTyp AOJDKEH OBITH +/- 2°C, a oTHOCHTENBHOM BIAXHOCTH - +/- 3%.

3.2 O6opyaoBanne oNJIaBKH NPHIIOS

3.2.1 INoaHass KOHBeKIMA (NPEANOYTHTEJLHAs) MOJIHAS KOHBEKIHS CHCTEMBI OIUIaBJICHMS,
HOJIEp>KUBaronIas Mpo¢ Ik OIJIABICHHS B COOTBETCTBHH C 3allpallliBaéMbIMHU CTaHAapTaMH.
3.2.2 Mudpakpacuas obGopynoBaHHe HHOPPAKPACHOH/KOHBEKIIMOHHOM OIJIAaBKH IIPHIIOA,
OTBEYalollee JaHHBIM CTaHJapTaM. B cooTBeTCTBHH ¢ TpeOOBaHHAMH JaHHOE 00OpYyIOBaHUE
UCNONb3yeTCs MCKIIOYMTENbHO M HarpeBa BO3AyXa, HE JOIYCKAeTCSd HENOCPEICTBEHHOE
BO3/ICHCTBHE HA YNIAKOBKY/TIPHOOPEI, HCIIOJIb3YEMEBIE TIPH NMPOBEJACHUH HCIIBITAHHS.

Buumanue: Pe3ynbTaThl HCOBITAaHMS Ha KIAaCCH(QUKAIMIO YYBCTBHUTEIBHOCTH K BIIQXHOCTH
3aBUCAT OT TEMIEpaTypbl caMOH YIMaKOBKH (0ojblle, YyeM OT TeMIlepaTyphl yCTaHOBOYHOIO
cyOcTpara W/UiM TEMIEpaTyphl BBIBOJAA YIIAKOBKH).

3.3 CymnabHbIe KamMepbl, paGoTarommpue npu 125+5/-0°C.

3.4 Muxkpockonbl

3.4.1 Ontuyeckmii mukpockon (40X s BHemHero ocMoTpa u 100X mis ocMoTpa
HONEPEYHOTO CEYECHHUS)

3.4.2 Ckanupyromui axycTHYeckmii MHkpockon c pexumoM C ¥ cHOCOOHOCTBIO
IPOXOXKICHUS U U3MEPEHUSI MUHUMAIBHOTO paccioeHus 5% paccMarpuBaeMoii 00J1acTH.
IIpumeuyanue 1: ckaHUPYIOIMUN aKyCTHYECKHH MHKPOCKOI HUCHOJB3YyeTcd JUIS OOHapy)XECHUS
TpeuMH u paccinoeHuidl. Hamuume paccmoeHus He Bcerja ykasblBaeT Ha HEOOXOIMMOCTH
pemeHus npobOiaeMbl HaJEXKHOCTH. BO3MOXHOCTB pacclioeHHs ClEAyeT YKa3blBaTh IS
crenM(pUYHBIX CHCTEM ILIAT/yNaKOBOK.

IIpuMeuyanue 2: IpH HCIIOJIB30BaHUH CKAaHUPYIOIIETO aKyCTHYECKOTO MHUKPOCKoIa oOpararbes

x IPC/JEDEC J-STD-035.
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3.5 Ilpurororienue monepeunoro ceueHus.. OGopynoBaHHE Uil  IPUTOTOBJIEHHS
MUKpouuH$oB, kak pekomennayercs B IPC-TM-650, metomsr 2.1.1, 2.1.1.2 nu6o mpyroii
IIOAXOASIIHNI JOKYMEHT.

3.6 Ilposepka sexTpudecTsa. O6opya0OBaHUE I HPOBEPKH JIEKTPUYECTBA, JOMYCKAIOIIEE
NPOBEJECHUE COOTBETCTBYIOIIUX HUCTIBITAHUI NPHOOPOB.

3.7 B3semuBalomee ycTpoicTBo (omums). YCTPOHCTBO ISt B3BENIMBAHMS YIIAKOBKH C ICHOM
meneHust 1 MHKporpamMm. YCTpOMCTBO CIEAYeT YCTaHABIMBAThH B 3aKpPHITOM IIOMEINCHHH, B
KOTOpOM HET CKBO3HsAKA, HApUMeED, KabuHeTe. Mcnonp3yeTcs npu NpoBeIcHUH UCIIBITAHUN IS
NOJIy4YCHHUS JaHHBIX 00 abcopbuuy 1 aecopOiyu Ha npubopax (cmotpute 8).

4 KNIACCUOPUKALMS/PEKJIACCUDPUKAIIMA

3a PYKOBOJCTBOM IIO PEKNACCH()HKAINH Ipex/e CepTUGHUMPOBAHHBIX/KIACCH()HIMPOBAHHBIX
npubopoB obpamaiitecs K 11. 4.2.

IIpopaboTka mokasana, 4TO TOHKHE YNAKOBKH HEGONBLIOTO 00bEMa NPH OIJIABKE IIPHIION
HarpeBaroTCst Goyblle, 4YeM JOCKa, MPOQUIMPOBAHHAA s OONBIIMX ymakoBoK. Ilo 3Toi
NPUYHHE TEXHUYECKMM H/MIM JENOBBIM TpeOOBaHHAM, KaK IPABHIO, OTBEYAIOT TOHKHE
YHaKkoBKH s 1mpubopoB Hebonpmoro ob6sema (cMotpure Tabmumy 4-1,  4-2),
KJIaCCH(QHIMPOBAHHBIE IO CAMOM BBICOKOI TEMIIEPAType OILIABKH.

IIpumevanue 1: npexzae KJIacCH(pUIUPOBAHHBIE IpuOOPHI JIOJDKHBI OBITH
pexiacCHUUMPOBaHEI TONBKO MPOM3BOAHTENeM. MH(OpManumio o kiacce ynmakoBKH OpuGopa B
COOTBETCTBHH C TEMIIEPATYPOii OIIABKH NOTPEOUTENH MOXKET HAlTH Ha CaMOii YIIaKOBKE.
Ilpumeuanue 2: YnakoBku npubopa 1 Kiacca JODKHBI HMETh MAKCHMAIBHYIO TEMIIEPATYPY
omnapku 220°C, 3a HcKmOUeHHEM YIIAaKOBOK € COOTBETCTBYIOIIECH HAOMHCHIO O JONYCTUMOCTH
ApYyroi TEMIIEpaTyphl OILIABKH.

IIpumevanue 3: xnaccuuKanus KOMIUIEKTYIOLUMX 110 TeMIlEpaType U3 Tabmu 4-1, 4-2 Moxer

OBITH H3MEHEHA C COITIacHs moCTraBIIHUKa U I'IOTpe6I/ITCII}I.

Tab6umua 4-1 TemMnepaTypHbIii MHK ONVIABKH YNIAKOBKH — 3BTeKTHKH SnPb

TOJILIMHA YIIAaKOBKH 06BeM, MM° <350 o0neM, MM3, >350

<2.5 MM 240 + 0/-5°C 225 ++ 0/-5°C

>2.5 MM 225+ 0/-5°C 225 + 0/-5°C
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Tabauna 4-2 xnaccupukanus ynakoBok no remmneparype omjiasku 6e3 Pb

TOJIIIMHA YIIaKOBKH 06BeM, MM° <350 06beM, MM° 350-2000 06BeM, MM, >2000
<1.6 MM 260 + 0°C 260 + 0°C 260 + 0°C
1.6 MM — 2.5 MM 260 + 0°C 250 +0°C 245 +0°C
>2.5 MM 250 +0°C 245+ 0°C 245 +0°C

TonepaHTHOCTH: NPOU3BOAMTENH/TIOCTABIMK NPHOOPOB OOECIEYHBAIOT COOTBETCTBHE KIACCOB
YCTaHOBJIEHHOM KiacCH(UKaIMU IO TeMIieparype (3TO O3HayaeT MUK TEMIIEPATYphl OILIABKH

+0°C. Hanpumep, 260 + 0°C)

Ipumeuanne 1: JomycTHMEIH Tpenen CpaBHUTENHHBIX aHHBIX coctaBiser +0°C, -X°C ( ma
6aze M3MEHEHHS BO3MOXHOCTEH YCTpOMCTBA) NpH JHOOOM 3alpoce HHKOTJa He JOJDKEH
npessmmats -5°C. IlpM OIUIaBKE NPOM3BOIMTENs OGECIEYMBAET COOTBETCTBHE MHMKOBOI
TEMIIEpATyphl TAOIHYHBIM CPaBHUTEIHLHBIM JIAaHHBIM B Tab0I1. 4.2

IIpumeuanne 2: B 00beM YNaKOBKH BXOAAT BHYTPEHHHE BBIBOJBI (LIAPMKOBBIA BBHIBOJI,
CTOJIOMKOBBIN BBIBOJI, KOHTAKTHAS IUIOIMA/Ka, SJIEKTPONPOBOIa) H/HIIH HEIBHBIA pauaTop.
IIpumevanue 3: MakcHMaNbHAs TEMIIEPATypa KOMIUIEKTYIOUIMX BO BpeMs OIUIABKH 3aBHCHT OT
TOJIIMHEL ¥ 00beMa ynakoBKM. Mcnonp3oBaHME KOHBEKLHH IO3BOJIET YMEHBIIHTH Ieperaj
TEMIIEPATyp MEXIY YIIakoBKamH. TeM He MeHee, TeMIepaTypHBIH Mepernaj BCe Ke MOXET OBITh
U3-3a pa3HUIIBI TEMIIEPATYP YIaKOBOK.

Ilpumevanune 4: KOMIIEKTYIOMMUE, IPEAHA3HAYCHHBIE JUIS HCHONIB30BaHUA IIPH GECIIPOBOIHOM
cbopke, ciieyeT OlleHUTh, HCIONB3YS KIacCUHKAIHIO IO TeMIlepaType OECIPOBOAHBIX CHCTEM
H C IOMOINBIO CPAaBHUTEIBHBIX JAHHBIX M3 Tabnui 4-1 u 5-2 (BHe 3aBHCHMOCTH OT TOIO,
HCNONB3YIOTCA NPOBOJA UM HET).

4.1 CooTBeTCTBHE NEPEPAOOTKH 0€3 HCMOIb30BAHUSA CBHHIIA

Ecnu mpoussoauTens npHOOpOB HE yKa3plBacT HHBbIE CHENU(UKAIMH, KOMIUIEKTYIOUIME, HE
coJepKallie CBUHIA (KIacCHGUIUpPOBaHHEI B Tabi1. 4.2), MOXHO IOBEPraTh 1epepaboTKe IpH
260°C B TeueHHe BOCHMH 4YacoB yJaleHHEM M3 CyXOro XpaHWJIMINAG WIH CYIIHIBHOM KaMephl,
cornmaco J-STD-033. IIpou3BOAMTENHHOCTS KOMIUIEKTYIOIIHX, KIACCH(PHIHUPOBAHHBIX II0
TeMIlepaType HHAXE 260°C, obpaszer] pasmepa U3 pacdera 5.1.2, MOXXHO H3MEHHTD, IPOIIMTAB HX B
COOTBETCTBHHM C YCIOBHAMH 6 Kiacca (CMOTpHTe Tabmuuy 5-1), UCmonb3ys MpeAmucaHus 1o
BPEMEHH Ha BOCEMb 4YacoB, H OIIaBMB mpu Temneparype 260°C. Bce mpu6opsl npu npobe

JOJDKHBI TIPOMTH IIPOBEPKY JJIEKTPUUYECKOH YacCTH U HUMETHh COOTBETCTBYIOINYIO CTOMKOCTH K
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