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MNpegncnosne

1 NOArOTOBJ/IEH HerocygapcTBeHHbIM 06pa3oBaTe/ibHbIM YaCTHLIM YYpeXaeHem AOMONHUTENBHOTO
npodgpeccroHanbHOro obpasoBaHus «HoBas MHXeHepHas wkona» (HOYY «HWL») Ha ocHOBe nepeBoa Ha
pycckuii Ai3blK @aHrN0A3bIYHON BEPCUM yKa3aHHOTo B NMYHKTe 4 cTaHjapTa, KOTopbllii BbiNOMHEH Poccuiickol
KomMmuccueli akcneptoB MIK/TK 91

2 BHECEH TexHuyeckum KomuteToM no ctaHgaptusaumm TK 420 «bas3oBble HecyLlime KOHCTPYKLuK,
nevyartHble NaaTbl, C60pKa N MOHTAX 3NEKTPOHHbBIX MOAY/el»

3 YTBEPX/EH 1 BBEJEH B IENCTBWE [Mpukazom ®eaepansHOro areHTCTBa no TeXHMYECKOMY pe-
ry/IMpOBaHuNio 1 MeTposornu oT 27 ceHTaops 2019 r. N9 797-cT

4 HacToAwuiA ctaHfapT WAEHTUMYEH MexXAyHapoaHoMmy cTaHaapty M3K 61189-5-1:2016 «MeTtogbl
UCNbITAHUIA 3NEKTPUYECKNX MaTepuanos, nevaTHbIX MAaT, APYrUx CTPYKTYP MEXCOeAWHEeHWi W neyaTHbIX
y3nos. Yactb 5-1. O6wme MeTofbl UCMbITAHWA MaTepuasos n y3n0B. PyKOBOACTBO MO MeyaTHbIM y3nam»
(IEC 61189-5-1:2016 «Test methods for electrical materials, printed boards and other interconnection structures
and assemblies — Part 5-1: General test methods for materials and assemblies — Guidance for printed board
assemblies». IDT).

MexayHapoaHblii cTaHaapT paspabotaH TexHuueckum komuteToM IEC/TC 91 «TexHonorMs noBepx-
HOCTHOTO MOHTaXa»

5 BBEJEH BMNEPBbIE

MpaBuna NpUMEHEHNs1 HACTOSILLEr0 CTaH4apTa yCTaHoB/EeHbl B cCTaTbe 26 ®eABpasnblioro 3akoHa
oT 29 uioHa 2015 r. Ne 162-93 «O cTaHgapTusauum B Poccuiickoin degepauun». ViHdopmaunus 06 13-
MEHEHUSAX K HAaCTosILeMy CTaHAapTy Ny6/MKye TCS B eXXerofHomM (Mo cocTOsAHMI0 Ha 1sHBaps TeKyLero
roga) MHopMaLnoTIOM ykasaTesne «HauvoHanbHble CTaHAapThi», a ouUManbHbIi TEKCT U3MEHEeHWi
M NONpaBoOK — B eXeMeCsiYHOM MH(OPMaUMOHHOM ykasaTene «HauuoHanbHble cTaHaapThi». B cnyvae
nepecMoTpa (3amMeHbl) AN OTMEHbI HACTOALLEro cTaHaapTa CooTBeTCTBYyLee yBefom/eHe byaeT
ony6/IMKOBaHO B GMXaWLLEM BbINYCKE €XeMeCAYHOro MH(OPMALMOHHOIO yKasaTensa «HauuoHanbHble
cTaHfapTbi». CooTBeTCTBYWLWAas MHopMaLuus, yBeoMIeHNe 1 TeKCTbl pasMellalnTCca Takke B UH-
chopmaLMoHHol cucTeme obLLEr0 N0b30BaHNA — Ha oduumansHOM caliTe degepanbHOro areHTCcTBa Mo
TEXHNYECKOMY PerysiMpoBaHuio 1 MeTposioruy B ceTu MHTepHeT (www.gost.ru)

© CtaHpapTuHcopm. ochopmneHme. 2019

HacToswwuii cTaHgapT He MOXeT GbiTb NO/IHOCTHIO UK YACTUYHO BOCMPOU3BEAEH, TUPAXMUPOBAH U pac-
MPOCTPaHEH B KayecTBe ohuLMaIbHOTO N3aaHns 6e3 paspelueHnst defepasibHOro areHTCTBa No TeXHUYECKo-
My perysiMpoBaHuio 1 MeTposiorum
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BBepeHve

Cepus ctaHgapToB M3K 61189 ycTtaHaBnnBaeT MeTOAb! UCMbITAHWIA NeyaTHbIX NaaT U nevYaTHbIX Y3708,
a Takke CBA3aHHbIX C HUMW MaTepuanos UM HafEeXHOCTV COeMHEHNA KOMMOHEHTOB, HE3aBUCKMO OT CNOCO-
6a X N3roToBNEHNS.

CTtaHgapT COCTOUT M3 psAfa OTAe/bHbIX YacTeid, cogepxalmnx nHdopmMaumio gnsa paspaboTynkos npo-
AYKUUW. TEXHOMOrOB ¥ cneunanncTos B 06/1aCTM METOA0M0MMK UCnbITaHuin. Kaxaas yacTb nocesiieHa onpe-
feneHHoi Teme. MeTofbl UCMbITAHWIA CrPYNNMPOBaHbl B COOTBETCTBUAM C UX MPAKTUYECKUM MPUMEHEHUEM U
NPOHyMepOoBaHbl NocnefoBaTesIbHO B COOTBETCTBMU C BpEMEHeM WX pa3paboTku 1 nybavkauuu.

B HekoTOpbIX cnyyasax MeTofbl UCMbITaHUA, paspaboTaHHble APYrMMU TEXHUYECKUMU KoMuTeTaMmn (Ha-
npumep. TK 104), 66111 BOCNPOU3BEAEHbI U3 CYLLEeCTBYIOLWNX cTaHAapToB M3OK. 4To6bl NpefocTaBnTb YnTaTe-
N0 NOJHbIA HAbop MeTOA0B UCMbITaHWI. B Takoli cuTyauuy cCOOTBETCTBYIOLME METOAbI UCTbITaHuli ByayT OT-
MeyeHbl: ecnii MeToA UCMbITaHWA BOCNPOW3BEAEH C He3HAUNTE IbHbIM U3MEHEHNEM, TO U3MEHEHHbIE MYHKTbI
TakKxe 6yayT yKkasaHbl.

HacTosAwwnii cTaHgapT COAepPXUT onMcaHme MeTof0B MCMbITAHWIA 418 OLEeHKV NeyvaTHbIX y3/10B, a Takke
mMaTepuasnos, UCMOMIb3YyeMbIX NPV U3rOTOB/IEHUN 3/IEKTPOHHBLIX MoAyseli. OnucaHns SBAATCA He3aBUCUMbI-
Mu. 06n1aaalT Heo6X0AMMO NOMHOTON U coAepXaT AOCTATOYHO AeTasbHY MHopMaLuio Ana eanHoobpa-
3151 1 BOCMPOM3BOAMMOCTU METOAVMK UCTIbITAHWI 1 Nnpoueayp.

TexHuuecknin komuTeT TK 91 npuHan peleHune, 4yto cogepxanme MK 61189-5 n M3K 61189-6 6yget
06beMHEHO B CneayoLmMx JOKYMeHTax:

M3K 61189-5-1, MeToApbl MCNbITAHWI 3NEKTPUYECKMX MaTepuasioB, medvaTHbIX MiaT, ApYrMx CTPYKTyp
MeXCoeAVHEeHUA 1 neyatHbIX y3n10B. YacTb 5-1. O6wme MeTofpl UCNbITaHUA MaTepuasio 1 y3nos. Pyko-
BOACTBO No neyaTHbiM y3nam (IEC 61189-5-1, Test methods for electrical materials, printed boards and other
interconnection structures and assemblies — Part 5-1: General test methods for materials and assemblies —
Guidance for printed board assemblies)

M3K 61189-5-2. MeTofbl UCMbITAHWIA 3/1EKTPUYECKNX MaTepuasioB, NeyaTHbIX Mnat, ApYyrux CTPykTyp
MEeXCOe[UHEeHN N neyaTHbIX y3n0B. YacTb 5-2. MeTobl UCNbITaHUi MaTepuasioB ANA CTPYKTYpP Mexcoe-
OVHEeHUI 1 nevaTHbIX y3710B. MasnbHbIi e ana nevatHbix y3nos (IEC 61189-5-2:2015. Test methods for
electrical materials, printed boards and other interconnection structures and assemblies — Part 5-2: General
test methods for materials and assemblies — Soldering flux for printed board assemblies)

M3K 61189-5-3. MeTogpl MUCMbITAHWI 3NEKTPUYECKMX MaTepuasioB, MevyaTHbIX naart, ApYrux CTPyKTyp
MEXCOeAVHEHUI N neyaTHbIX y3noB. YacTb 5-3. MeToabl UCNbITaHU MaTepuanoB ANA CTPYKTYp Mexcoe-
OVHEHU 1 nevaTHbIX y310B. MasnbHasa nacta Ana neyartHblx y3nos (IEC 61189-5-3:2015, Test methods for
electrical materials, printed boards and other interconnection structures and assemblies — Part 5-3: General
test methods for materials and assemblies —aSoldering paste for printed board assemblies)

M3K 61189-5-4. MeToApbl MCNbITAHWI 3NEKTPUYECKMX MaTepuasioB, meuvaTHbIX MiaT, ApYrMx CTPYKTyp
MeXCOoeAVHEHUA 1 nevaTtHbIX y310B. YacTb 5-4. MeToAbl UCMNbITaHW MaTepuanos Ansa CTPYKTYp Mexcoean-
HeHW 1 neyaTHbIX y310B. MasnbHble cnnasbl ¢ hCOM U 6e3dhocoBas TBepas NPOBOIOKa A5 NeYaTHbIX
y3noB (IEC 61189-5-4:2015, Test methods for electrical materials, printed boards and other interconnection
structures and assemblies — Part 5-4: General test methods for materials and assemblies — Solder alloys and
fluxed and non-fluxed solid wire for printed board assemblies)

M3K 61189-5-501. MeToApbl UCMbITAHUIA 31EKTPUYECKUX MaTepuasioB, nevyaTHbIX Naar, ApYrnx CTPYKTyp
MeXCOeUHEeHWN 1 nevaTHbIX y310B. YacTb 5-501. MeToapl NCnblTaHWUi MaTepunanos AN CTPYKTYP Mexcoean-
HeHW 1 neyaTHbIX y3/10B. VcnbiTaHMe NOBEPXHOCTHOrO conpoTuanenus nsonsaumm (SIR) npunoliHbix daocos
(IEC 61189-5-501, Test methods for electrical materials, printed boards and other interconnection structures
and assemblies — Part 5-501: General test methods for materials and assemblies — Surface insulation
resistance (SIR) testing of solder fluxesI¥)

M3K 61189-5-502. MeTobl UCMbITAHUIA 3M1EKTPUYECKUX MaTepuasnoB, nevyaTHbIX Naat, ApYrnx CTPYKTyp
MeXCoeAVHEHUA 1 nevaTtHbiX y310B. YacTe 5-502. MeTopbl UCnbITaHUi MaTteprasnos A48 CTPYKTYP Mexcoe-
AVHEHWI 1 neyaTHbIX y37108B. VcnbiTaHne (SIR) neyaTHbIx y3noB (IEC 61189-5-502. Test methods for electrical
materials, printed boards and other interconnection structures and assemblies — Part 5-502: General test
methods for materials and assemblies — SIR testing of assemblies1¥)

1*Ha paccmoTpeHun.
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M3K 61189-5-503. MeToabl MCMbITAHWU 3NEKTPUYECKUX MaTepuasoB, NeyaTHbIX nnaT, APpYrnx CTPyK-
TYP MeXCOeAUHEeHW N nevyaTHbIX y3/10B. VcnbiTaHne NpoBoAAwMX aHoAHbIX HuTel (CAF) neyaTHbIX nnat
[IEC 61189-5-503, Test methods for electrical materials, printed boards and other interconnection structures
and assemblies — Part 5-503: General test methods for materials and assemblies — Conductive Anodic
Filaments (CAF) testing of circuit boards1y

M3K 61189-5-504 MeToAbl UCMbITAHUIA 3NEKTPUYECKMX MaTepuUasnoB, NeYaTHbIX NAar, ApYyrux CTPYKTyp
MEXCOEAMHEHWIT U NeyaTHbIX y310B. YacTb 5-504. MeTofbl UCMbITAHUIA MaTepuasioB 4151 CTPYKTYP MexXcoe-
OVHEHWIA 1 neyaTHbIX Y3/10B. VI3mepeHne 1 KOHTPO/Ib MOHHbIX 3arpsi3HeHWi NPy NPOM3BOACTBE 3NEKTPOHHBIX
KOMMOHEHT, neyaTHbIX NnaT 1 neyatHbix y3noB (IEC 61189-5-504, Test methods for electrical materials, printed
boards and other interconnection structures and assemblies — Part 5-504: General test methods for materials
and assemblies — Measurement and control of ionic contamination in electronic component manufacture,
printed circuit board fabrication or the electronics assembly process1*

WcnbiTaHua, npeacTaBneHHble B HACTOSILEM CTaHAapTe, CrpynnupoBaHbl Criefylwmm obpas3om:
MeTO/bl NCMNbITaHW N0 NOAFOTOBKE WM KOHAMLIMOHUPOBAHUIO:

BU3yaslbHble METOAbI UCTbITAHWIA;

pasmepHble MeToAbl UCMbITAHWIA;

XMMUYECKNe MeTOAbl UCTbITaHWA;

MexaHuyeckne MeTofbl UCMbITaHWiA;

3/1eKTPUYECKNE METOAbl UCMbITAHWIA;

MeToAbl UCNbITaHWUIA Ha BO3AENCTBUE BHELLHMNX (DaKTOpOB;

Apyrve MeTofbl UCMbITaHWA, BKIOYAsA UCMbITAHNA KOHTPO/IA NpoLiecca MOHTaxa.

Lensix co3faHna ykasaTesns KOHKPETHbIX BUAOB MCMbITaHWUI, COXpaHeHUs nocnefoBaTeslbHOCTU KX
npepocTaBneHns, 1 obecnevyeHus ganbHenWero paclmMpeHns nepeyHs NpPYMeHAeMbIX TUMOB WCMbITaHWUA,
Kaxxgoe uncnbiTaHne naeHTuLMpoBaHo nocnefoBaTesibHbIM HOMEPOM, fob6aBseMbIM K OyKBe koga rpynmbl,
K KOTOpOIi NPUHAANEXNUT METOA, UCTIbITAHWIA.

Homepa mMeTof0B MCNbITaHW He MMEIOT 3HAYeHUs 4N nocnefoBaTe/lbHOCTU UX NPOBEAEHNS; AaHHas
PyHKLMA peasm3yeTcsi B COOTBETCTBYIOLLEM TEXHUYECKOM ONUCaHWK, npegycMaTpuBatoLem UCrnosib3oBaHne
onpefeneHHoro MetoAa. B cOOTBETCTBYIOLEM TEXHUYECKOM ONUCaHWN B GOJbLUIMHCTBE CryYaeB Takke npu-
BOAATCA KPUTEPUM COOTBETCTBUS UV HECOOTBETCTBUS Pe3y/ibTaTOB UCMbITAHUS TEXHUYECKM TPebOBaHNAM.

Kom6uHauun 6yks 1 uudp npefHasHaveHbl 418 CNPaBOYHbIX Lenei, KoTopble 6yayT UCNoNb30BaTbCA
COOTBETCTBYHOLMMUN TPeBOBAHNAMMU.

Takum obpasom, «5-2C01» npefcTaBnseT coboii Nepsblli METOA XUMUYECKUX UCMbITaHWA, ONUCaHHbI B
M3K 61189-5-2. B gaHHOM npumMepe 5-2 — 310 HoMep yacTn M3K 61189, C — rpynna meToga, a 01— Homep
TecTa.

MepeyeHb METOLOB WCMbITAHWI, BKIOYEHHbIX B BbILEYNOMAHYTbIe CTaH4apTbl, NPUBELEH B NpUIOXe-
HUn A.

[aHHOB npunoxeHne 6yaeT nepensfaBartbCs NPy KaxXa0M BBEAEHUN HOBbIX UCMbITAHUIA.

WXzmMZOOU<T

1* Ha paccmoTpeHun.
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HALUWMWOHANBbHbBIWKN CTAHOAPT POCCUWNCKOW OEJLEPALUNWU

METOAb! NCMbITAHUA SNIEKTPUUYECKMX MATEPUANOB, MEYATHbIX MJIAT,
OPYTNX CTPYKTYP MEXCOEANHEHWUW N MEYATHbIX ¥Y3/10B

YacTtb 51

O6Lwwume MmeToabl UCNbITAHWI MaTtepuasnoB 1 y3/10B.
PyKkoBOACTBO MO NeyaTHbIM y3/iam

Test methods for electrical materials, printed boards and other interconnection structures and assemblies.
Part 5-1. General test methods for materials and assemblies.
Guidance for printed board assemblies

fata eBegeHns — 2020—06—01

1 O6nacTb NpUMeHeHNs

HacTosawwmii cTaHAapT COAEPXUT MeToAbl UCNbITaHUiA, NpeacTaBnsiowmMe MeTohoN0MMK 1 Npouesypsl,
KOTOpbIE MOTYT MPUMEHATLCA NPU UCTbITAHUN NEYATHLIX Y3/108B.

HacTosiwumii cTaHgapT onvcbiBaeT cofiepxaHve cTaHaapToB cepun M3K 61189-5. a Takke pykoBOAALLMX
[OKYMEHTOB 1 CNPaBOYHUKOB /1 NevaTHbIX Y3/10B.

2 HopmaTtuBHbIe CCbISIKA

B HacToswem CTaHOapTe HOPMaTUBHbIE CCbIJTIKM OTCYTCTBYIOT.
3 MNorpewHocTb, TOYHOCTL U paspeluarollast CnocobHOCTb

3.1 O6uwue noHATUA

MorpeLwHocT 1 HeonpeaeeHHOCTU CBOMCTBEHbI BCEM MpoLeccaM M3MepeHusi. MHchopmauums, npea-
CTaBMEHHAs HWXe, N03BO/ISET A0/HKHLIM 06Pa3oM OLEHUTb BESIMUMHY MOTPELUHOCTU U HeonpeaeneHHOCTH,
KOTOpYI0 HEOGXOAUMO YUMTbIBATb.

Pe3ynbTaTtbl UCNbITaHWli UCNOMb3YOTCA 415 CNeAyrLWwmux 3atay:

- KOHTpO/b Mpouecca;

- YBEJIMYEHUE CTEMEHU YBEPEHHOCTN B 0GECMNEYEHNN KAUYeCTBa,;

- peLLeHue CMopoB MexXay 3aKa3uMkoM 1 MNOCTaBLLUKOM.

B nto6om cnyyae Heo6xoAMMo 06paTuTb 0co60e BHUMaHUE Ha AO0CTOBEPHOCTb MOJIyYEHHbIX NpU Npo-
BeAieHUN VCMbITaHWA JaHHbIX C TOYKU 3pEHUs:

- MOrpeLHOCTN: KaSIMBPOBKN KOHTPOJIbHO-M3MEPUTESIbHLIX NPUGOPOB W/UKM CUCTEM A1 NPOBELEHMUS
NCNbITAHWIA;

- TOYHOCTM, NOBTOPSIEMOCTMN U NOrPELLHOCTN U3MEPEHWS;

- paspeluawlLeli cnocob6HOCTM: NPUIOLHOCTY U3MEPUTESIbHBLIX NMPUBOPOB M/UNKN CUCTEM A NpoBeje-
HUS UCMbITaHWIA.

N3paHue oduymansHoe
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3.2 MorpewHoOCTb

Pexunm npoeegeHns kannbpoBKM UCMbITaTeNIbHOTO 060pyA0BaHNA [O/MKEH ObITb YETKO OnpefeneH B 40-
KyMeHTaLuuu No ynpas/ieHnio kKauecTBOM NOCTaBLLMKa WM OpraHn3anuy, NpoBoAsLLeli ucnbiTaHue, n 4o/mKeH
cooTBeTCTBOBaThb TpeboBaHmamMm MICO 9001 mnu ero sKkBMBaseHTy (cM. 6ubnmorpacduio).

KannbpoBska fo/mkHa NPOBOANTLCA OpraHu3aumnell, UMetoLL e akkpeauTaumio HaLuoHaIbHOro U Mex-
[yHapoaHoro opraHa no metposiorun. PekomeHgyeTcss kannmbpoBKy NPOBOAUTL PEryssipHO B COOTBETCTBUM C
HaLMOHa/IbHLIMU WY MeXAYyHapoAHbIMY CTaHAapTamm.

B Tex cnyyasx, koraa kanmbpoBka B COOTBETCTBUM C HALMOHANbHBIM UM MEXAYHapPOA4HbIM CTaHAAPTOM
HEeBO3MOXHa, AOMYyCKaeTCs MCNoMb30BaTb N AOKYMEHTMPOBaTb METoAbl MeXnabopaTopHOi NOBEPKW, YTOObI
YBENMYNTL CTEMEHb OCTOBEPHOCTY MOrPELLHOCTN N3MEPEHUS.

WHTepBan mexay kannbpoBkaMun AO/MKEH, Kak MpaBuio, cocTaBnATb 0AuH rog. ObopyaosaHue, cucte-
MaTnyecku BbixoAsliee 3a npegesibl 4ONYCTMMON NOrPeLIHOCTU, AO/MKHO nogBepratbcs 6onee yacTol Kanu-
6poBke. O6opyAoOBaH/e, KOTOpoe cucTemMaTVyecky yaoBneTBopseT TpeboBaHUsAM K AONYCTUMbIM npegenam
norpeLuHoCcTyH, AonyckaeTca nogseprarb KaIM6poBke Yepes 60s1ee NPoJOKUTENbHbIE MHTEPBASIbI.

HeobxoAuMO COXpaHATb UCTOPUU KanMBpOBKM 1N TEXHUYECKOTO O6CAYXMBAHUA AN KaXA0ro nsMepu-
TenbHOro npuéopa. 3T NPOTOKO/bI PEKOMEHAYETCA MPUMEHATb AN YCTAHOBMEHWSA MOrpeLHocTM MeToAa
KannbpoBkn (OTK/IOHEHWS B NMPOLIEHTaXx) Ha OCHOBE IPYNMMPOBaHNA HAKOMIEHHbIX JaHHbIX U UCNO/b30BaHNA
ero pesynbTaTtos /15 onpefesieHns yKasaHHON NorpeLHocTu.

JomkHa 6bITb NpeAycMoTpeHa npoueaypa ANS paspelleHns Nbbix cUTyaumnii, Korga naMeputebHbIi
npubop Ncnonb3yeTcs BHe Avana3oHa KasImbpoBKu.

3.3 To4yHOCTb

BenuuvHa norpewwHoctT! Nt060ro MeToAa U3MepeHnii COCTOUT Kak U3 cucTemMaTuyecknx, Tak 1 u3 cny-
YaiHbIX norpeLHocTeli. Bce oueHKN Ao/MKHbI 6bITb OCHOBaHbI NPY €4UHOM YPOBHE AOCTOBEPHOCTU (MUHUMYM
95%).

CucTemaTtuyeckme NorpeLwlHocTy, kak npasuio, npeobnagatT, v 6yayT BKIOYaTh BCe NOrPeLHOCTH, He
oTHOCALMECA K cnyyaliiHbiM ykTyaumnam. OHU BKIKOYALOT:

- MOrpeLHOCTN KanmbpoBKuy;

- MOrpeLIHOCTM U3-3a UCMO0/b30BaHMA Npubopa B YC/I0BUAX, KOTOPbIE OT/IMYAKTCA OT TEX. NPU KOTOPbIX
OH 6blN KanMbpoBaH;

- MOrpeLIHOCTH rpajyvpoBKY LKasbl aHaNoroBoro npubopa (NorpeLlHoCTb LWKasbl).

CnyyaliHble NOrpeLIHOCTN BO3HMKAOT N0 MHOTUM MPUYKMHAM, HO MOTYT Takke BO3HMKaTb NPU NMOBTOPHbIX
N3MepeHnax cTaHJapTHOro n3genus. Noatomy, HeT He06XOAUMOCTY UCKTYATb U3 PACCMOTPEHNSA OTAE/bHbIe
MCTOYHMKM BO3HUKHOBEHUS MorpeliHocTeli. K HUM MOryT OTHOCUTBLCS:

- cnyyaiiHble OTK/IOHEHUS, HaNpuMep, CBA3aHHbIe C M3MEHEHUAMW BAAIOLLETO NapaMeTpa: U3MeHeHus
B aTMOC(epHbIX YC/T0BUAX 0ObIYHO YMEHbLUAIOT NOBTOPAEMOCTb pe3y/bTaToB U3MEpPEHNS;

- MOrpeLlHOCTb paspeluarLleil cnoco6HOCTH, Hanpumep, Npy YCTaHOBKE HY/IEeBOI TOUKM, U MHTepno-
NAUUK NOKa3aHWA MeXAay AeNeHUs MU aHaoroBo LWKanbl.

CymMMuMpOBaHne NorpeLwHocTei: B 60/bLIMHCTBE C/lyYaeB MOXET UCM0/b30BaTbCA BEKTOPHOE CI0OXEHNe
(kopeHb kBagpaTHbI/i U3 CyMMbl KBAAPATOB) NOrpeLlHocTel. MorpeLwHocTb MHTEpPnoisAumMm obblYHO Nprubasis-
eTcs OTAENbHO 1 MOXeT NpuHUMaTbest B pasmepe 20 % OT pasHuLbl MeXAy 3HauYeHUAMU COceaHuX feneHnii
WwKanbl npnéopa.

roe U, — nosHas norpewHocTb:
1/5— cuctemartnyeckas NorpeLHocTb;
Ux— cnyyaiiHas MorpeLiHoCTb;
U — norpewHocTb MHTEPNONSALUN.

Onpegenexune cnyvaiiHoii norpelwHocTy: CiydaiiHasi NoOrpellHocTb MOXET ObiTh ONpeaeneHa ¢ Nomo-
LLibl0 MOBTOPHOTO M3MEPEHUsi NapaMeTpa, 1 nocneayloLlei ctaTucTuieckoii 06paboTku JaHHbIX N3MEepPEHNA.
TexHonorvsi NpeanonaraeT, YTo AaHHbIE MOAUMHAITCA HOPMasibHOMY pacnpegeneHuto (Faycca).
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roe  Ur— cnyyaliHasi norpeLHocTs;
n— 06beM BbIGOPKY;
(— npoueHTHOe 3HayeHue f-pacnpepenenns (M3 pasgena 3.5), ctTatucTuyeckue TabauLbl;
a — cTaHAapTHOoe OTK/IOHEeHue

3.4 PaspewatLias cnocobHOCTb

Heobxogumo, 4To6bl MCMO/b3yeMoe WcMbiTaTesibHoe 060pyAoBaHMe 06nafano AOCTaTOYHON paspe-
LatoLleit cnocobHOCTbI0. icnonb3yemble CUCTEMbI U3MEPEHNS [O0/MKHbI UMETh paspeLuaroLLyto CnocobHOCTb
10 % (1nm nyywe) oT NpeAensHOro Aonycka UCTbITaHus.

[JonyckaeTcsl, UTO HEKOTOPbLIE TEXHO/I0MMKN ByaAyT HakNaabiBaTb (PU3NYECKOE OrpaHNYeHne Ha paspella-
IOLLYI0 CcNOCOBHOCTL (Hanpumep, onTUyYeckas paspeLlatllas cnocobHOCTb).

3.5 MNMpoTokon

B gononHeHve K TpeboBaHNAM, YKa3aHHbIM B TEXHUYECKUX TPe6OoBaHNAX UCNbITAHWIA, MPOTOKON AO/MKEH
cofepxarb;

a) Ucnonb3yemMblii METO[, NCTbITaHWS;

b) naeHTudmkauunio 06pasLos;

C) ucnbiTatenibHoe 060py0BaHune;

d) 3agaHHble orpaHuyeHus;

€) OLeHKY NOrpeLHOCT N3MepeHUs, 1 noslyyaemble B pesynbtate paboune orpaHUYeHns ansa ucnbita-
HYS;

0 KOHKpeTHble pe3ynbTaTbl UCMbITAHWIA;

[) faTy NnpoBefeHNs UCMbITaHUS Y NOAMUCH SIL,. NPOBOAMBLUUX UCTbITAHUS.

3.6 (-pacnpegeneHue CTblogeHTa

Tabnuua 1 cofepXuT 3HaveHus kKoadpdpuumeHTa «(» ana 95 % m 99 % cTeneHn [OCTOBEPHOCTU Kak
PYHKLMN Yncia nsmepeHnii. loctaTouHo ncnosb3oBaTb 95 % npegensl, kak B caiydae ¢ pa3obpaHHbIMU npu-
MepamMu. npeAcTaBNeHHbIMU B MPUNOXEHUN A.

Ta6nunua 1— (-pacnpegenexne CTblogeHTa

O6bem 3HaueHuel 3HaueHne 1 O6bem 3HaueHue 1 3HaueHve 1

BbIOOPKM 95 % 99 % BbIOOPKY 95% 99%
2 12.7 63.7 14 2.16 3.01
3 4,3 9.92 15 2.14 2.98
4 3,18 5.84 16 2.13 2.95
5 2.78 4.6 17 2,12 2.92
6 2.57 4.03 18 211 29
7 2.45 3.71 19 21 2.88
8 2.36 3.5 20 2.09 2.86
9 2.31 3.36 21 2.08 2.83
10 2.26 3.25 22 2.075 2.82
n 2.23 3.17 23 2.07 2.81
12 2.2 3.11 24 2.065 2.8
13 2.18 3.05 25 2.06 2.79
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3.7 Tlpepnaraemsble npegesibl NOrpeLHOCTN

MpepnaratoTca cnegyowme Lenesble NorpewHocTu:

a) HanpsxeHue meHee 1 kB: +1.5%
b) HanpsikeHue 6onee 1 kB: +25%
c) Tok meHee 20 A. +1.5%
d) Tok 6onee 20 A: +25%
ConpoTusneHue

e) ConpoTuBieHne 3eMn U LesIOCTHOCTU Lienu: +10%
f) M3onsaumoHHbIn MaTepuan: +10%
n) Yacrora: +0.2%
Bpewms

h) BpemeHHoW nHTepean meHee 60 c: xlc

i) BpemeHHoli nHTepsan 6onee 60 c: +2%

j) Macca meHree 10. +05%
k) Macca ot 10 go 100 r BK/IOY.: +1%

) Macca 6onee 100 r: +2%
T) Cuna: +2%
n) Pa3svep meHee 25 mMm: +05%
0) Pasmep 6onee 25 mm: + 0.1 MM
p) Temnepatypa meHee 100 ®C. +1.5%
q) Temnepatypa 6onee 100 °C: +35%
r) OTHocuTenbHasa BAaxHocTb oT 30 % o 70 %: +5 % OTHOCMTENbHOI BNIAXHOCTM
TonwuHa MeTanIM4eckoro caosa naatbl

s) MeTopg 06paTHOro paccesHus: + 10 %
t) MeToa mukpoLwnmga: + 2 MKM
1) WMoHHoe 3arpssHeHue: +10%

4 MNepeyeHb METOAOB UCMbITaHWA

HacToAwwmii cTaHAapT COAepPXUT MOAPOGHbIE ONMCaHUS BbINOIHEHUA KaXA0ro KOHKPETHOro metoga
UCMbITAHUA C MUHWMasIbHBIM WUCMO/Ib30BaHNeM NepeKpPecTHbIX CCbIIOK Ha Apyrue npoueypbl. Korga takue
CCbIJIKM UCMO/IL3YIOTCA, Kak Hanpumep, npu npuMeHeHUn YHUBepCasibHbIX METOL0B KOHAWLMOHWPOBAaHWS,
yCcTaHoB/IeHHbIX B MOK 61189-1 1 M3OK 60068-1. TO OHM CTaHOBSTCA 0653aTe/IbHOM YacTblo CTaH4APTOB Ha
MeTOZbl UCMbITAHUI, B KOTOPbIX NPUBEAEHbI Takne CCbIIKU.

Kaxablii meTos nMeeT CBOM COBCTBEHHbIE HAMMEHOBaHWe, HOMEpP M MHhopMaLLMIo O TekyLlem cTaTyce
pefakumn AOKyMeHTa, YTO No3BO/IAET ONepaTuBHO BHOCUTL OGHOB/IEHUS 1 COBEPLLEHCTBOBATL METO/AbI, €C/N
TpeboBaHMA OTPACIN MEHATCA WAKN TPebyloT NPYMEHEHNs HOBOW MeTogonormn. Becb KOMMIeKC MeToAoB
UCNbITAHUA COCTOUT U3 METOL0B, 06 beAUHEHHbIX B TPYNMbl, Y OTAEMbHbIX UCMbITAHWIA.

5 Cnuncok coctaBa cepun ctaHgaptoB M3K 61189-5

CofepxaHns CyLLeCTBYOLWNX U NNaHUpyeMbIX CTaH4apToB B cepun ctaHgapToB MOK 61189-5 npuse-
OeHbl B MPUIoXeHun A.

MpumeyaHne — MoAPOGHOCTU CTAHAAPTOB, HAXOAALMXCSH HA PACCMOTPEHNM, NOKA HEAOCTYMHbI.
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MpunoxexHue A
(cnpaBoy4HOE)

NcnbiTaHua

B Tabnuue A.1 NpUBOAMTCS KPaTKMUA CMMCOK CYLLECTBYIOWMX 1 pa3pabaTbiBaeMblX UCMbITAHUA.

Ta6nuya Al — O6Lune MeTOAbl UCTbITAHUA MATEPUAOB 1 NEYATHLIX Y3/10B

CrtaHpapTt

M3K 61189-5-2

O603HaueHne

5-2C01

5-2C02

5-2C03
5-2C04
5-2C05
5-2C06

5-2C07
5-2C08
5-2C09
5-2C10

5-2X01

5-2X02

5-2X03

5-3X01
5-3X02

5-3X03

5-3X04

5-3X05

5-3X06

5-3X07

5-3X08
5-3X09

NcnbiTaHne
C: XuMuyeckne MeTofbl UCMbITAHNIA
Kopposus, dntoc

OnpegeneHne KUCMOTHOIO 3HayYeHWUs nasnbHoOro nawca naviku XNAKOCTbHO
noTeHUMOMEeTpUYeCKUM 1 BU3yasibHbIM

KncnoTtHoe uncno kaHudgonu
OnpefeneHve ranoreHnaoBs Bo dtocax, MeToq xpomara cepebpa
CofepxaHue TBepabIX BeLecTs, (oc

KonunyecTBeHHOe onpeaeneHne cofepxaHns ranoreHnaos Bo chocax (xno-
pug v 6pommna)

KauecTBeHHbIVi aHanm3 hTopnoB 1 h110COB METOAOM TOUEYHOTO UCMbITaHNA
KonuuectBeHHoe onpegeneHne KoHUeHTpauun chtopuaa Bo ditocax
YpaenbHblii Bec
Kopposus, niayumposaHHas thitocoM (MeTos MefHOro 3epkana)

X: Pa3nunyHble MeTofbl UCMbITaHWA
AKTUBHOCTb XUAKOro titoca, metoq 6anaHca cmaymBaHus

OnpegenexHve pacTtekaeMoCTu, XUAKAA UK BblAeNIEeHHbIA (OIC ANa naiiku,
nasinbHas nacra u nNpuaoiiHas NpoBoJsioka ¢ hII0COM UMW Nasi/ibHble TPy6KM

OcTaTku htoca — YCTOWUMBOCTb NOC/E CYLLKM
X: Pa3nunuHble MeTobl UCMbITaHNA
BsAskocTb dhntoca nactel — MeToA T-06pasHoro WwnuHaens

OnpejeneHne pacTekaemMocTy. BblAeNeHHbIN oc 4Ns nakiku, nacToo6pas-
HbIli OIIOC U NasiibHasa nacra

Bsi3kocTb NasinbHOM nacTel — MeTof T-06pa3Horo WnuHaens (TMPUMeHUMo oT
300 MNa -c go 1600 Ma c)

BA3KoCTb NasnbHol nacTbl — meTo T-06pasHoro WnuHaens (NPUMeHUM Ao
300 Ma-c)

BA3KOCTb Nasi/ibHOM nmacrbl — MeTof CNupanbHoOro Hacoca (MPUMEHWM OT
300 Ma-cgo 1600 Na c)

BA3KoCTb NasnbHO NacTbl — METOZ CNUpasibHOro Hacoca (npumeHum go 300
Mac)

MaanbHaa nacta — McnbiTaHne Ha ononsaHne
MaanbHaa nacta — McnbiTaHne Waprukos Npunos

MasnbHasa nacta — WcnbiTaHue nMNKocTu
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OkoHuaHue Tabnuubl A 1

CraHgapt

M3K 61189-5-3

M3K 61189-5-4

M3K 61189-5-4

M3K 61189-5-501
M3K 61189-5-502
M3K 61189-5-503
M3K 61189-5-504

O603HaueHne
5-3X10
5-3X11

5-3X12

5-3X13

5-3X14

5-3X15
5-3X16

5-4C01

5-4X01

5-4X02

5-4X03

VcnbitaHne
MasnbHasa nacta — TecT Ha cMaynBaHune
PacnpegeneHune yacTuy npunosa no pasmepam yactuy, — Metog cuta

PacnpegeneHune yactui, npunosi no pasmMepam 4actul, — MeTog n3MepeHus
MWUKPOCKOMOM

PacnpegeneHve yactuy, npunosi No pasmepam 4Yactuy, — MeTog aHanusa on-
TUYECKNX N306paxKeHuit

PacnpegeneHnve yacTuy npunos nNo pasmepam vacTul, — MeTog nasepHoit
andpakymmn

OnpegeneHne MakcUMasbHOIO pasmMepa yacTul, npunosi — Becosoit MeTog
CogepxaHue nasnbHOI NacTbl Mo Becy
C: XumMuyeckne MeToasl UCMbITaHwWi

OnpegenexHne npoueHTa atoca B NOKPLITUM Npunosi u/vnn Bo h/IlOCOBOM
cepaeyHuKe npunos

X: PasnuyHblie MeToAbl UCnblTaHNA

OnpepeneHvne pacTekaeMocTW. NpUNoiiHas NpPoBosioka € (hCOM WUAW na-
ANbHblE TPYOKN

McnbiTaHne Ha pa3bpbi3rnBaHiie Nexeé-npunoiHoi NpoBoaokK ¢ hIlocoM
VcnbiTaHne nasnbHUKa

Ha paccmoTpeHuu

Ha paccmoTpeHumn

Ha paccmoTpeHun

Ha paccmoTtpeHun
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Mpunoxexvne B
(cnpaBoy4HOE)

PykoBosLMe JOKYMEHTbI U CIPABOYHUKM

B.1 O6uwme nonoxeHns

[ OoKyMeHTbl, mepeyncneHHble B B.2-B.23, OTHOCATCA K KOHKPETHbIM MaTepuanam A8 nakv uaun npumeHsie-
MbIM MeTOAaM MCMbITaAHWIA.

B.2 CnpaBOYHUK 1 pyKOBOACTBO No gononHeHutwo IPC-J-STD-001

IPC-J-STD-001 n IPC-HDBK-001 He ncknovatoT nogxoAsLero npouecca, NPUMEHAEMOro 41 NOSyHEeHUs 3N1eKTpu-
YEeCKMUX COeMHEHWNIA, NoKa NpUMeHsieMble MeToabl 6yAyT NPOM3BOAUTL FOTOBbIE NasiHbie COeMHEHUS, COOTBETCTBYOLME
Tpe6oBaHusm rogHoctu no IPC-J-STD- 001.

B gaHHOM pyKOBOACTBE OMWCLIBAKTCA MaTepuanbl, MeTOAbl U KPUTEPUU NPOBEPKW, NPU NPUMEHEHUN KOTOPbIX B
COOTBETCTBUM C pPeKOMeHAAauNsaMn unn TpeboBaHnsaMu, 6yayT NPOU3BOANTLCS KaueCTBEHHblE MasiHble 3NIeKTpuyeckne u
3N1eKTPOHHbIe MoAaynu. Llenb AaHHOro pykoBOACTBA COCTOUT B TOM, YTO6bl OGBACHUTL «Kak», «MO4YEeMy» N OCHOBbI 3TUX
npoLeccoB B AONO/IHEHWE K 060pYJ0BaHMNIO0 yNpaBeHneM npoLeccamMu, a He B 3aBMCMMOCTY OT NMPOBEPKU FOTOBOFO Npo-
AyKTa ANa onpefeneHns ero kayecrea.

B.3 PyKOBO,qCTBO no 3afneKTponpoBoAAWl MM KneAawnm sewecteam A19 NOBEPXHOCTHOINO MOHTaXxa
(IPC-3406)

B faHHOM AOKYMEHTe OMnuCbIBaTCA PEKOMEHAALMU MO BbIGOPY 3N1EKTPONPOBOASALMNX KNEEeBblX MaTepnuanos Ans
1CNOMb30BaHNA NP MOHTaXE KOMMOHEHTOB Ha nevatHble nnatel (PCB) unu aHanormuHble CUCTEMbI MEXCOEANHEHWIA.
OCHOBHOE BHUMaHUe yfenseTcst UCNoMb30BaHNI0 KNeeB B KaYecTBe 3aMeHbl Npunos. B npouecce o6cyxaeHuns genaercs
NonbITKA Kak MOXHO 60/blle 0CTaBaTbCA B paMKax CyLecTBYL el MHPACTPYKTYpbl MOHTaxa naikoil. PaccMoTpeHsl
KakK OCHOBHble TWUMbl KNEALWMUX MaTepuasnos, N30TPoOMNHbIe (NPOBOASLLME OAUHAKOBO BO BCEX HANPaB/eHUAX), Tak N aHu-
30TponHble (0AHOHANPaBfeHHas NPOBOAMMOCTL). ONMCaHbI jBa OCHOBHbIX TWUMa NOMMMEPHbLIX KNEEB: TEPMOPEAKTUBHbIX
mMaTepvasnoB 1 TepMOMnIacToB.

B.4 PykoBOACTBO NoO/Ib30BaTe/A NO YACTOTE HECMOHTMPOBAHHbIX NevyaTHbix nnat (IPC-5701)

Ecnu Bbl paGoTaeTe B 3/1IEKTPOHHOR NPOMBbILIIEHHOCTU, PAHO UAU NO34HO BaM NpUAeTcs pelarts npo6iemy YnucTo-
Tbl HECMOHTUPOBAHHbIX MEYaTHbIX NAaT (To/bix naar). OCTaTkM Ha NeYaTHbIX Mniarax HanpPsMyH CBS3aHbl C HAAEXHOCTbI0
npon3BeLeHHOro 060pyA0BaHNS U MOTYT NPUBECTU K CEPbEe3HbIM CG0SIM, ECIN UMW He YNPaBsTh U HE KOHTPOIMPOBATh.

[aHHbIl [OKYMEHT IBMISIETCA NPOAyKTOM CreuvasibHOi rpynmbl Mo OLEHKe YMCTOTbl HECMOHTMPOBAHHbLIX Mevar-
HbIX NAaT v 6blN paspa6oTaH AN NPeAOCTaBNEHWs MLAM, KOTOPblE 3aHUMAlOTCSl AaHHbIMU Npo6eMamu, HEKOTOPOro
PYKOBO/ACTBA, & Takke CoAepXaT PeKOMeHAALUN OTHOCUTELHO TOTO, KakK 3TV NPO6/ieMbl AO/KHbI GbITb PACCMOTPEHbI 1
yKasaHbl B [JOroBopax Ha nocTasky.

B.5 PekomeHfaummn A5 TOTOBHbIX NOCTABLWKOB B onpefeneHnn AonyCcTUMbIX YPOBHEH YNCTOThI
HECMOHTUPOBAHHbLIX NeyaTHbIX nnat (IPC-5702)

Kax bl npon3BoanTeNb 3N1E€KTPOHUKMN, Byb TO rO/IOBHOM M3rOTOBUTE b OpUrMHaNbHOro obopygoaHns (OEM) nnn
KOHTPaKTHbI n3rotoButens (CM), CTONKHYTCA C OnpefesieHneM TOro, UMeT I HECMOHTMPOBAaHHbIE MeyYyaTHble NNathl,
ncnonb3yemMble B FOTOBOM NeYaTHOM y3/ie, 4OCTaTOUHbI YPOBEHb YNCTOTbI. BONPOC 0 TOM. «HACKO/IbKO YMCT AOCTATOYHO
UYNCTbIN», HEOAHOKPATHO 3anpalunBascs B Noc/nefHee AecATUNeTe BO MHOTUX KoMuTeTax IPC. 3To 04EHb CNoXHas Tema,
CO MHOTUMU KPUTMYECKUMU CYXAEHUsIMUW. 10 3TOli MPUYMHE He CyLecTBYeT YHUKanbHOW MeTo40/10rMmn, KoTopas onpeje-
NsieT roAHOCTb. [laHHbI fOKYMEHT 6bln pa3paboTaH Kak pyKoBOACTBO A8 KL, OTBETCTBEHHbIX 3a ONpefesieHne Takmx
KpuTepves AN CBOel KoOMNaHuu.

IPC-5701 oxBaTtblBaeT MHOrME acnekTbl, KaKk YACTOoTa OLEeHNBAETCA Ha NneyvaTHbIX naarax, a Takke MHOrne BaxHble
chakTopbl, KOTOpble cnedyeT yunTbiBaTh NPV ONpeaesieH! YACTOTbI MaTbl B NOCTABOYHbIX fOKyMeHTax. [laHHas ccbiika u
CBSI3aHHbIE C HEW TEXHUYECKME JOKYMEHTbI NOKAa3bIBAOT MHOTO HeL0CTaTKe» CYLeCTBYOLWMX METOA0I0MMIA UCNbITaHWUIA, a
Takke 06BACHAIOT, NOYEMY HET «30/10TbIX YNCE» ANA YNCTOTbI. TO, YTO AONYCTMMO YUCTO 41 OAHOrO CerMeHTa oTpacnu,
MOXeT 6bITb HEeONYCTUMbIM A/ 6ONbLIEr0 KONMYecTsa TpeboBaHWil ApYrux CErMeHTOB 0Tpac/n (Hanpumep, MeauunH-
CKUX UM a3POKOCMUYECKMX).

B.6 CnpaBOYHMK NO NOBEPXHOCTHOMY conpoTusneHuto (IPC-9201)

[aHHbIli JOKYMEHT npefHa3HavyeH 419 oxBaTa LUMPOKOro cnekTpa TeMnepaTypHO-BAAXHOCTHbIX (TH) ucnbiTaHuid,
COOTBETCTBYHOLLEl TEPMUHOMOTUN U NpeiaraeMblx METOA0B A/1 KOPPEKTHOTO UCMbITaHWA CONPOTMBAEHUS U30ASLUN NO-
BEPXHOCTU. Kak onpegeneHo B MK 61189-5-5. MeTogbl ucnbiTaHnii 5E01 n 5E02.
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B.7 MpoToKOo/ ucnblTaHWii MmatepuanoB U NPOLECCOB UM NPOTOKOA TUMOBbLIX UCNbITAHWUIA ANA OLEHKU
31eKTPOXUMUYECKNX xapaktepucTtuk (IPC-9202)

B JaHHOM NpOTOKO/E U ONUCAHUM XapakTepUCTUK UM TUNOBbLIX UCMbITAHUI PErMCTPUPYIOTCA U3MEeHeHWss conpo-
TUBJIEHMSA U30M51LMKN NOBEPXHOCTU (SIR) Ha penpe3eHTaTNBHON BbIGOPKE NeyaTHOro y3na. NpoToKoa KO/IMYEeCTBEHHO oLe-
HuBaeT ntobble onacHble adhekTbl, KOTOPble MOryT BO3HUKHYTb B pe3y/nbTaTe Hanuuus octaTkoB choca Npunos unu
APYrux ocTaTKoB npouecca, OCTaBLUMXCSA Ha BHELUHWX MOBEPXHOCTSIX Mocse naiiku, YTOo rNOXeT Bbl3BaTb HexenatesbHble
3/1eKTPOXMMUYECKME peakuun, KOTopble B 3HAYNTENIbHOW CTENEHN BAUAIOT Ha HAAEXHOCTb.

B npoTokone MCnonb3yloTCs UCMbITaTe/lbHble TPaHCNOPTHbIE CPeAcTBa, NpefHasHavyeHHble A8 npeAcTaBieHuns
3MIEKTPOHHbIX CXeM, HaxoAAWMUXCcsA B NPOMU3BOACTBE. [laHHOe UCnbiTaHne NpefocTaB/saeT KO/IMYEeCTBEHHbIE U KauyeCTBEeH-
Hble flaHHble.

McnbiTaHne MoxeT 6bITb MCNOMBL30BAHO /1 OLLeHKU NPOLLeccoB, AEMOHCTPUPYSA, YTO Mpejnaraemblii MPOU3BoOj-
CTBEHHbI NpoLecc nanM n3mMeHeHve npowecca MoryT cos3fasBarb 060pyAoBaHNe C NpuemMeMbIMU XapakTepucTukamu Ym-
CTOTbl TOTOBOV NPOAYKUWN. VI3MEHEHUS MOTyT BKOYaThb B ceba:

- no6oli Wwar npouecca MoHTaxa:

- nocTaBsLyuKa neyaTHoli nnatbl;
nasifibHoW macku:

- MeTanmsaumm:
noctasLluKa Nas/ibHbIX MaTtepmasos:

- KOH()OPMHOTO MOKPbITUA W T. A.

KOHCTpYyKUMA UcnbiTaTelbHOro TPaHCNOPTHOro cpefcTea byeT BapbMpoBaTbCA B 3aBUCUMOCTM OT TUNa OLeHnBae-
MOTFO M3MEHEHMS.

B.8 PykoBoacTBO nosb3oBaTtens no Hocutent IPC/IEC B52 ans oueHkn kavyectsa (IPC-9203)

Mpouecc N3roToBEHNSA 3NEKTPOHUKM YACTO OUYEHb CMOXHbIW, C AecATKaMn NepeMeHHbIX, KOTOpble BAUSIOT Ha Kaye-
CTBO U HAAEXHOCTb U3rOTOB/IEHHBIX NMeYaTHbIX Y3/10B B YC/I0BUSAX 3KCNAyaTauun y 3akasumka. [Bymsa BaXHbIMU napame-
Tpamu AN pacCMOTPEHUS SIBASIOTCSA BUAbl OCTATKOB, KOTOPbIe OCTAIOTCA Ha NEYATHOM Yy3/e, U BIUSHNE 3TUX OCTaTKOB Ha
HaAeXHOoCTb. [laHHble NapamMeTpbl Yalle BCEro YNOMUHATCA MpU 06CYXAEHUN «UYACTOThbI» NEYATHOrO y3na.

X0Ts cywecTByeT HeCKO/IbKO pPas/iMyHbIX CNOCO60B M3MepeHUs OCTATKOB M UX BAVAHUA Ha 3NeKTpuyeckne xapak-
Tepuctuku. [IBymMs Havbonee pacnpocTpaHEHHbIMU NOAXOAaMW B OTPAC/M SIBASIOTCS UCMNbITAHWE HA MOHHOK YKUCTOTY,
onpegeneHne VOoHHbIX OCTATKOB U UCMbITAHWE Ha CONPOTUB/IEHNE U30/ALUM NOBEPXHOCTM (SIR) ANA OLEHKN 31EeKTPOXM-
MUYECKMX OTKA30B BO B/IAXHbIX Cpefax.

B faHHOM [OKyMeHTe OCHOBHOE BHMMaHue yAensetcss UCMbITaHWIO CTaHA4apTHOro nevartHoro ysna IPC-B-52 un
TOMY, Kak OH WCNOMb3yeTCsi B KAYECTBE MHCTPYMEHTA OLEHKM NPOLEecCcOB MPOU3BOACTBA 3NIEKTPOHUKM C TOUKM 3pPEHUS
«YNCTOTbI».

B.9 PykoBOACTBO No npoueccy naiikm 3N1eKTPOHHbIX KOMNOHEHTOB Ha neyvaTHble nnatsl (IPC-9502)

B gaHHOM AOKyMeHTe onucaHbl MPOW3BOACTBEHHbIE OrpaHMyYeHns npolecca naiiku, KoTopble obecneynsaroT Co-
XPaHHOCTb KOMMOHEHTOB, NMOABEPrHyTbIX BO3AeicTBMIO No cTaHgapTam IPC-9501. IPC-9503. IPC-9504 v [OKYMEHTY
J-STD-020. PyKoBOACTBO He BK/lOYaeT B Ce65 ONTUMasbHble YCI0BUA 419 MOHTaXa, a Ckopee ycnoBusa Ans obecneveHns
Le/1I0OCTHOCTU KOMMOHEHTOB.

[aHHbIli fOKYMEHT NMPUMEHSeTCs Kak K MOBEPXHOCTHbIM MOHTUPYeMbIM (SM) KOMMNOHEHTaM, Tak U K KOMAOHEeHTaM,
MOHTUPYEMbIM B CKBO3Hble 0TBepcTUs (TH). KOTOpble NastoT BOIHOW, NepennaBnaioT UM NpunavBaloT BPYUHYI0. [aHHbIi
[OKYMEHT npejHasHayeH 415 LOMNOJIHEHUA APYIUX OTPacieBbiX JOKYMEHTOB, Nepeync/ieHHbIX B COOTBETCTBYIOLNX [0-
KyMeHTax.

B.10 CnpaBO4YHMK N0 BOAHOW ouncTke nocne moHTaxa (IPC-AC-62A)

[aHHbI CNPaBOYHMK NOCBSLLEH BOAHONM OUNCTKE INEKTPUUECKNX UM INTEKTPOHHBIX AeTaneil u NHCTPYMEHTabHbIX
cpeAcTB nocne naiku.

CopepxaHue TekcTa Npu3BaHO o6ecneunTs 6a30BOe NOHWMAHWE NPeAMeTa U CNYXUTb PYKOBOACTBOM A/S NOMb-
30Bateneil unm noTeHumanbHbiX Nosb3oBateneii TeXHONOrMKM BOLHON OYMCTKU, YTO MO3BOMIAET OT6GUpATh WU ynyywaTb
BO/IHbIE NPOLECCHI OYNCTKU.

B.11 PekomeHaaLnn No 0YMCTKE NeyaTHbIX NaaTt u nevyaTHbix y310B (IPC-CH-65A)

[laHHble pekomeHgaunn NpeacTaBiAloT co60l «4OPOXHYI0 KapTy » 4719 TEKYLLUX U pa3BMBaIOLLNXCSA NPO61eM 0UnCT-
KW. a He ANs paboTbl B kayecTBe NoAPO6GHOro AOKyMEHTa ANA BCeX 3aTPOHYThIX ob6nacTeli. Ha pabounx mectax o4nCTKu,
rae yxe umetotcs nogpobHble pykoBoacTBa IPC, cooTBeTcTBytOWwmMe pasgensl B IPC-CH-65A 6yayT cofepxaTtb TO/IbKO
[0CTaTO4HYI0 MHbopMauuio, YTo6bl caenartb YntaTesns BNosiHe OCBEOM/IEHHbIM. [laHHble peKOMeHAauny oTCbNatoT Y-
Tartens K cylecTBylowWwmM gokymeHTam IPC (Tam. rae OHW CywwecTBYIOT) 41 NONyYeHUs yrnybrieHHon nHdopmaymmn no
KOHKpeTHOMYy Bonpocy. MNprmMepom Takoro cnpaso4Horo pykosogctea IPC asnsetca IPC-AC-62. CnpaBOYHWK N0 OTMbIBKE
BOZ0/. TONbKO B TEX CAyyasx, korga cyuiecTByrowme gokymeHTbl IPC HegocTynHbl, IPC-CH-65A pacwnpuT nHdopmaumio,
BbIXO/SALLYIO 38 pamMK1M OCHOB, YTOObl OXBATUTb TO. YTO B HACTOsILLEE BPpeMs U3BECTHO O npeameTe. MNpenMyLecTsBo Tako-
ro noAxoga 3ak/yaeTcs B TOM. YTO CMPaBOYHVK HE CTAHOBUTCS FPOMO3AKMM W, KaK NpaBunio, Cnoco6CTBYeT CO34aHuio
y[06HO NS nonb3oBaTens cpefbl.

8



FOCT P M3K 61189-5-1—2019

Peub ngeT o Nnpo6aemax YMCTOThl NAaThl U NeYaTHbIX Y3/10B. 30HbI M3FOTOBNEHNS U MOHTaXa pasfAeneHbl 4ns yno6-
cTBa gocTyna. B ucxogHom IPC-CH-65 3T paspaenbl 66111 04eHb nepenneteHbl. OgHako 6b1/10 NPU3HaHO, YTO ANS Npej-
MeTa. TaKoro kak Tpebyemas 4ucToTa roToBbiIX HECMOHTUPOBAHHbIX NEYATHbIX NAaT, TPeGyeTcs, Kak NpaBuo, Ype3mepHoe
y4yeHune Kak 415 yHacTKOB N3rOTOB/IEHUS, Tak U ANS yHaCTKOB MOHTaxa.

B.12 CnpaBoy4Huk (IPC-J-STD-005)

[JaHHblil cCNpaBoOYHUK ABNSIETCSA CMYTHUKOM CTaHgapTa naiiku J-STD-005 v fofXeH paccmMaTpmBaTbCs kKak crnpaBoy-
HUK. MOMOTaIOWNA OLEHUTL BO3MOXHOCTM Masi/ibHO NacTbl 4/1 UCMO/b30BaHNSA B MPOLECCaxX NOBEPXHOCTHOrO MOHTaXa
(SMT). B faHHOM [OKyMEHTe Takke COAepXaTCsi HEKOTOpble MEeTOAbl UCTbITAHUA, KOTOPblE MOTYT NOMOUYb MPW NPOEKTU-
POBaHUM U UCMBITAHWUAX Nas/IbHBIX NacT. OH NpefHa3Ha4YeH AN UCTO/b30BaHUs, Kak MPOU3BOANTENSMU, Tak U NOTpe6u-
TENsIMU NasiibHOM NacTbl.

MNasinbHbIE NACTbl — YHUKa/IbHbIE MATEPUasIbl, MPON3BOAUTE/ILHOCTL KOTOPBIX B MPOLECCE NOBEPXHOCTHOTO MOHTa-
a 3aBUCUT OT MHOXECTBA NepeMeHHbIX, MHOT1E U3 KOTOPbLIX B3auMocBsidaHbl. JokymeHT J-STD-005 npeanaraeT MeToAbl
UCTIbITAHUN AN1S KNaccurKaumy nasibHOM NacTbl HA OCHOBE MCMOJ/Ib30BaHNS Pa3/INyHbIX METOAOB UCTbITaHWA. OgHAKO
3TU KNnaccugmKkaLm nasnbHON NacTbl He UMEKT NPAMOIA CBA3W AN UAEHTUMUKALMN TUNA U XapakTePUCTUK KOHKPETHOW
nasiibHOM NacTbl, kKOTopas He06Xo0AMMa B NI060M 3a4aHHOM MPOLLECcCe NMOBEPXHOCTHOTO MOHTaXA.

[OaHHblil AOKYMEHT 6bI/1 HANUCaH B KAUECTBE PYKOBOACTBA A5 OLeHKM NMPUMEHUMOCTY NasifibHOM NacTbl AN KOH-
KPETHOTO MPOLecca, yYuTbiBas OFTPOMHOE KOJIMYECTBO W3MEHEHWH, NepeTacoBOK Pas/inuyHbIX MaTrepuanos, atMocdep u
napameTpoB npouecca, JOCTYMHbIX B HACTOsLLEe BPEMS.

B COOTBETCTBYIOLMX C/IyHasix CCbIIKM NMPUBOAATCA B JOKYMEHTAX U LOKYMEHTaX C AOMOJIHATEIbHOI MHhopMaumeil.
M3-3a 60/bLIOTO YMCA BO3MOXHbIX B3aUMOAEACTBYIOWMX (DaKTOPOB Hesb3si ONPefeNnuTs KOHKPEeTHbIe KpMTepuu oT6opa
nasiibHOM nacTel. Boi6paHHas nasnbHas nacta v UCMosib3yeMblii Npouecc c60pku fO/MKHbI GyAyT 06pa3oBbiBaTh COeAm-
HEHWsi AN nNaiiky, COOTBETCTBYIOLWME TPe6oBaHMAM OTpac/eBbiX CTaHAAPTOB, TakuM kak J-STD-001 w/unwn IPC-A-610.

B.13 FogHoCTb nevaTHbix y3noB (IPC-HDBK-610)

[laHHOe pyKOBOACTBO ABMSAETCS CONyTCTBYHLW el ccblNkoil Ha IPC-A-610C u IPC-A-610C nonpaBka 1 v 6bina nog-
roTOBJ/IEHA C UX UCNOJIb30BaHMeM. MNonpaska COAEPXUT AOMOSTHUTE/IbHbIE KPUTEPUY 1 pa3bACHeHUsA. Monpaska BKIOYeHa
B ;JaHHOE PYKOBOZACTBO MO npunoxeHuto C 1 MoxeT 6bITb 6ecnnaTHO 3arpyxeHa ¢ Beb-caiita IPC no cnegyoLein ceolike:
http Avww.ipc.orgilTOC/IPC-HDBK-610-w-Amend-1.pdf.

Llenb aTOro pykosofctea COCTOUT B TOM. YTO6bI AaTb TEXHNYECKOE 060CHOBaHNE BbIGPAHHbIX KPUTEPUEB FO4HOCTH,
MHAMKaTopa npouecca u aedekta v npefocTaBuTb MHOPMAaLMIO 0 TEXHOMOMUMK MOHTaxa. [lonofHuTenbHasa nHopmaumus
npegocTasnseTcs Agna 6osee WMPOKOro NOHUMAHUS TEXHOOTMYECKUX COOBPaxXeHnid, Heo6xoANMbIX AN NPOU3BOACTBA
obopyfoBaHMA NPMEMIEMOrO KayecTsa.

B.14 PekoMeHJaunu no NpoeKkTUPOBAHMIO, BbIGOPY N NPUMEHEHUI0 KOH( OPMHbIX MOKPbITUI
(IPC-HDBK-830)

KOH(pOpPMHbIE MOKPLITUAS UCMOMb3YIOTCA BMECTE C nedyatHbiMu y3namu (PCA). PaspaboTumk U nosib30BaTe/n KOH-
(hOPMHbIX NOKPbAUIA AN NPUMEHEHUSI B 3/1EKTPOHNKE A0/XKHbI 6bITb OCBEOM/EHbI O CBONCTBAX Pa3/IMUHbIX TUMOB KOH-
(POPMHbIX MOKPLITWIA 1 MX B3aNMOLENCTBUY C NEYaTHLIMK y3/1aMu AJ1s 3aLUThl NEYATHbIX Y3/10B NPX UX IKCTIyatauum ais
oLEeHKU pecypca cnyx6bl PCA (unu 3a ero npegenamu). [laHHblil LOKYMeHT Gbln1 HANUcaH A1 0kas3aHWsi NOMOLLY NPOEKTU-
POBLYMKAM 1 NOJIb30BATENISAM KOH(OPMHbIX MOKPLITUA B MOHUMAHUM XapaKTePUCTUK PA3/INUYHbIX TUTIOB MOKPLITUN, a TakkKe
nokasareseii, KOTOpble MOTYT U3MEHATb 3TU CBOICTBA NPWU HAHECEHWUU NOKPbITWIA. MOHUMaHUe U yyeT 3TUX MaTepuanos
MOXET 06eCNeUnTb HALEXHOCTb U (PYHKLMOHUPOBAHNE 3/IEKTPOHUKM.

Lienb aToro pykoBoACTBa — MOMOYb JIOAAM, KOTOpble 160 fenatT BbI6Op KOHPOPMHOTO MOKPbITUSA, M60 pa6o-
TAT B 06/1aCTV MOKPLITWIA. B AAHHOM CNPaBOYHUKE NPEACTaB/NEHbl 0606LEHHbIE 3HAHNUS 1 ONbIT CheunasnbHOR rpynmb
no pa3paboTke KOH(OPMHbIX NOKPbITWIF IPC. HeaocTaTouHO MOHMMAHWS CBOMCTB Pas/iMuHbiX KOHDOPMHBIX MOKPLITUIA.
Monb3oBatesib 4O/MKEH MOHSTh, YTO HY)XHO CAENAaTh, MPUMEHSIS KOH(DOPMHOE MOKPbITUE W KaK MPOBEPUTL, YTO XEaeMble
pesynbTaTbl 6bIN pPeasn3oBaHbl.

B.15 CnpaBo4YHUK No nasnbHoil macke (IPC-HDBK-840)

MasinbHble Mackn — 3TO XeCTKue 3aliuTHble MOKPbLITUSA, KOTOPble BbIMOMHAT pAag PyHKUUA BO BpEMSA M3roToBe-
HWUA. MOHTaXa W aKcnyatauumn nevyaTHbIX y3710B. O4HOW 13 OCHOBHbIX 3afay Nnas/bHOM Macku ABNSeTCS 3aluTa Lenu ot
B3avMo/elicTBUA C NpUNoeM BO BpeMs npolecca MoHTaxa. OfHako aelicTBMe nas/ibHOW Macku He orpaHN4yMBaeTCs To/b-
KO onepaumei naiikv, MOCKO/IbKY OHa Takxe nmomoraeT 3awuTUTb COUCTbIN MIacTUK, OTBEPCTUA U NPOBOAALLNIA PUCYHOK
OT 3arpsA3HAIOLWMX BEWECTB 1 OT YXYALUEHUS COCTOSHUA B TeYeHNe cpoka Cnyx6bl neyaTtHoro y3na. OHa Takke agelicTByeT
KakK N30/19TOP M3BECTHOIO AN3/TIEKTPMYECKOTo CBONCTBA MEXAY KOMNOHEHTaMW 1 MPOBOASALLVM PUCYHKOM.

OcHoBHble Tpe6oBaHus K NasbHON Macke (kak cepTudukauma matepmana) NpoBepaTCS B COOTBETCTBUMN CO CTaH-
faptom IPC-SM-840. OfHako yBe/IMyeHne TeXHOM0rM4eckoro MHoroobpasns npoAykLuun co3gano AonoHUTe bHbIe No-
Tpe6HOCTU B UCMbITaHUAX. He Kaxpaoe TexHuyeckoe TpeboBaHMe MMeeT OTHOLUEeHWe K KOHKPeTHOMY 3akasy, M aTu Tpe-
60BaHNs He ByAyT yacTbio 06LWMUX TpeboBaHUl Kk MaTepuanaMm. OTW CBOICTBa 06bIYHO TpebylTCcs A8 oduULNaIbHbIX
of06peHnii ronoBHoro nocraslmka o6opyaoBaHna (OEM). [laHHblii cnpaBoOYHMK MO NasnbHON Macke AaeT yuTatesnto
CnpaBOYHble 3HaHUA 415 NPUHATUS 060CHOBAHHOrO pelleHus, ecny TpebylTca onpefesieHHble CBOWCTBA U Kak Ux npo-
BepATb. CNpaBoYHMK Takxe NpefocTaBnseT 3HauNTeNIbHY0 06pasoBaTesibHy0 UHGOpPMaL M0 O BAUSAHUN NPOLECCOB.
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Llenb AaHHOro cnpaBoYHWKa — MPefoCTaBUTb JOMOMIHUTENbHYIO BCNOMOraTesibHylo MHdopMauumio 4na ctaHaapTa
IPC-SM-840 oTHOCMTENbHO TUNOB, NPOLLECCOB, XapaKkTePUCTVK N CBOCTB NasbHO Mackn, 4TO6bl MOMOYb B NPaBU/IbHOM
BbIGOPE ¥ MCNOMIb30BaHUM Hanboee NOAXOAALEro MmaTtepuana ans npegnonaraeMoro npuMeHeHns. CnpaBoyHuK cneay-
eT ynTaTb COBMECTHO C TEXHUYECKOW MHopmaumeli N3roToBUTens Nas/ibHOW Macku 1 TeXHUYECKUMU JOKYMeHTamu Ha
nasibHy Macky, KOTopble MOryT 6bITb OCHOBaHbl Ha KOHKPETHbIX TpeboBaHusAX (cM. pasgen 2 IPC-HDBK-840).

B.16 PyKOBO,Cl,CTBO n TpeﬁOBaHVIﬂ K 3/1eKTpnyeCckum ncnblTaHNAM HECMOHTUPOBAHHbLIX NeYaTHbIX nnaTt
(IPC-9252)

[aHHbIl 4OKYMEHT NpesCcTaBneH /15 NOMOLLY B BbiGope 060pyA0BaHMs, NapamMeTpoB, fAaHHbIX UCMbITAHWI 1 TeXHO-
JIOTUYECKOV OCHACTKM, HEO6XOAUMBIX /151 TPOBEAEHUS /TEKTPUUECKNX UCTILITAHUN HA BCEX HECMOHTUPOBAHHbIX MEYATHbIX
nnaTtax 6e3 BCTPOEHHbLIX KOMITOHEHTOB (Hanpumep, Pe3nNcTopPoB, KOHAEHCATOPOB U T. 4.).

Mofib30BaTeNIN LOHKHBLI ONPEAENUTL NapamMeTpbl UCTbITaHMIA N Tpe6oBaHUs K 060PYA0BaHMIO /151 MPOBEPKM CBA3-
HOCTW (Pa3pbiBHOCTH), M305UMK (TOK YTEUKU AU KOPOTKOE 3aMblkaHue) N APYruX CneuuanbHbIX XapakTepucTuk (Takmx
KaK MMMejaHc, BbICOKOE HamNpsKeHWUe, EMKOCTb, NPeaesibHas Harpyska o ToKy W T. 4.), KoTopble 6yayT Haa/exalum o6-
pa3oM OLEHMBATL KPUTUUECKNE INIEKTPUYECKNE XapaKTepPUCTUKM KOHKPETHbLIX MevaTHbIX naat. YPoBHU UCMbITaHui, nepe-
YMC/IeHHbIEe B JaHHOM LOKYMEHTE, ONpeessioT HEKOTOPbIE N3 9TUX NapamMeTpoB.

SneKTpuUeckme UCMbITaHUs NOATBEPXAAIOT, YTO NPOBOASALLNIA PUCYHOK HA NiaTe BbiNOSHEH B COOTBETCTBUM C MPO-
eKTHbIMM TPe6oBaHNAMN.

OeKTpUUECcKoe UCMbITaHWE He rapaHTUpyeT, YTO naaTa MoOXeT GbiTb CMOHTMPOBAHA WU YTO MiaTa OTBEeYaeT BCem
Tpe60oBaHNAM 3akazumka. MHOTMEe (PU3NYECKNEe XapakTePUCTUKN NMPOBOAHUKOB (pasmMepHasi TOYHOCTb, Nas/ibHas macka,
reomMeTpusi NPOBOAHUKA U MOATBEPXAEHWE HOMEHKNATypbl U Ha/Nuus OTBEPCTUA M T. 4.) He MOryT 6bITb OnpefeneHbl
nyTeM 3/IEKTPUYECKOTO UCTILITAHUS. [1/15 MOATBEPXKAEHUSA ITUX XapakTEPUCTUK CIeAyeT UCMO0/b30BaTh APYrue NpoBepKU.

B.17 DPMO BHYTpMX npouecca n pacyeTHblli BbIX0A4 ANA nevyaTHblX y3noB (IPC-9261A)

B gaHHOM foKkyMeHTe npusefeHbl cTaHA4apTHbIe METOA010TUM pacyeTa nokasarenei AeeKkTos Ha MUINOH eANHNL,
(DPMO), cBsizaHHbIXCNpOL,eCcCamMmn MOHTaXa nevyaTtHoroysna. JokyMmeHT npefHa3HavyeH 415 UCNO/Ib30BaHNA NPU OLeHKe Mo-
LaroBoro MoHTaxa B npoLecce, a He A1 aHanM3arotoBoro npoaykra. Pacuet DPMO rotosoro npogykra paccmatpusaeTcs B
IPC-7912.

Kpome TOro, NpmMBOAMTCA WHCTPYKLUS MO knaccudmkauun gedektos, koTopas npu WCNOb30BaHUKN [OKYMEHTOB
J-STD-001 1 IPC-A-610 MOXeT CNyXUTb OCHOBOW A1 0606LLEHNA 1 OTYETHOCTU O AedekTax npouecca.

O6paTnTe BHUMaHWe, 4TO AaHHbIN JOKYMEHT He onpefenseT KOIMYecTBO NnevaTHbIX Y3/10B UAWN TOYeK JaHHbIX, He-
06X0ANMbBIX ANS BblUMC/IEHNS NokasaTeneit DPMO.

Llenbio AaHHOro AOKyMeHTa SBASEeTCs OonpejeneHne corfacoBaHHbIX MeTOAO0B A1 BblYMCAEHUA nokasaTenein
DPMO BHyTpwu npouecca ana nto60oro atana oueHky 4edekToB B NpoLecce MOHTaxa.

[aHHas uenb npegycmaTtpusaeT ciefylolime ycioBus B oT4eTax U aHanmse gedexTos:

- ONA coBepLlUEHCTBOBaHMA npouecca AedekTbl, 06HapyXeHHble Ha M0G0l CTafun KOHTPOAA UM KOHTPOSbHOW
TOYKe, A0/KHbI OblTb MPUNMCAHBI K COOTBETCTBYHOLEMY 3Tany npouecca;

- BCe fieheKTbl fO/MKHbI ObITb YKa3aHbl B KOHTPO/IbHON TOUKE, €C/TN OHW 0GHaPYXeHbl, XOTA OANH HeOBHapYXXEeHHbI
npeablayLwmnii aed ekt MoXeT Bbi3BaTb Nocneayiouie gedekTsl;

- He3aBMCMMO OT TOrO, KyAa 3Tu geekTbl npunucaHbl, AedekT 4o/KeH 6biTb 0OTHECEH NGO K e eKTy KOMMNOHEH-
Ta, MECTY pasMelleHns, COeUHEHNA NN MOHTaxXa,

- npegnonaraeTcs, YTO KaXAblli NPOBEPEHHbI NevyaTHbIi y3en 6yaeT npoBepeH Ha 100 % ans Bcex AedekTos;

- caenaHo npegnonoxeHune o 10 %-Hoii adhhekTMBHOCTH nNpoBepkn. CneayeT NPosiBNATL OCTOPOXHOCTbL NpU cpas-
HEHWUM NPOLECCOB C PYYHbIM KOHTPONIEM C TEMU, KOTOPbIE UCMOMb3YIOT aBTOMATU3UPOBAaHHbI BU3yasibHblli KOHTPOb!

- MpW UCNONb30BaHUN MaHa NPOBEpPKN BbIGOPKM KOMYECTBO NPOBEPSEMbIX NevaTHbIX y3/10B onpeaenseT konuye-
CTBO BO3MOXHOCTEN, a He uncno o6pabaTbiBaeMblX.

B.18 PykoBOACTBO NO NpOLECCY MOHTaxa 3/1eKTPOHHbIX KOMNOHeHTOB (IPC-9502 PWB)

B faHHOM [JOKyMeHTe onucaHbl MPOM3BOACTBEHHbIE OrpaHMYeHUs npouecca naiku, KoTopble obecneynBatloT CO-
XpaHeHne KOMMOHEHTOB, NOABEPrHYTbIX BO3AEWCTBMIO B COOTBETCTBUM C foKyMeHTamu IPC-9501, IPC-9503. IPC-9504 n
J-STD-020. JokyMeHT He Bk/loYaeT B ceb6s1 onTumasibHble YC0BUA AJ15 MOHTaxa, a ckopee AaeT HanpaBsieHne ans obe-
CrneyYeHuns Toro, YTo6bl KOMMNOHEHTbI He 6blIN NOBPEXAEHbI.

[laHHbI 4OKYMEHT NPUMeEHAeTCs Kak K KOMMNOHEHTaM MOBEPXHOCTHOro MoHTaxa (SM). Tak U K KOMNOHEeHTam C
MOHTaXXOM B CKBO3Hble 0TBepcTua (TH). kOTOpble NasioT BOMHON, nepennaBAsioT WKW NpunNavBaloT BPYYHYHO. [aHHbIi
[OKYMEHT npefHasHayeH 415 AOMNOMHEHUSA APYIMX OTpac/eBblX AOKYMEHTOB, MePeyYnC/iIeHHbIX B COOTBETCTBYIOLNX A0~
KyMeHTax.

B.19 PykosogcTBo nonb3osartens gna IPC-TM-650, metof 2.6.27, ucnelTaHue Ha tennoygap,

MoAennpoBaHne KOHBEKLUOHHON cucTembl naiiku onnasnexHvem (IPC-9631)

Llenb aToro gokymeHTa — nomMouyb cneunanmctam, pabotawwmm ¢ fokymeHToMm IPC-TM-650. MeTog 2.6.27. Wcnbl-
TaHue Ha Tennoyfap. MogenvpoBaHne KOHBEKLMOHHOM cUCTeMbl naiiku onnasneHneM. [laHHblii MeTo4 UCMbITaHWi 6bin
paspaboTtaH, notomy 4To fokymMeHT IPC-TM-650. meTog 2.6.8. Tennoygap. MeTan/iM3npoBaHHble CKBO3Hble OTBEPCTMUSA
(Tennoygap 3a cueT npunos) 60/blle He cyATaeTcs afleKkBaTHbIM A8 MOAE/NMPOBaHNA npouecca MOHTaxa u yjapa, u
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nogyepkvBaeT, YTO MHOMMe NPOAYKTbl Tenepb HEOO6XOANMO COXPaHATb. Ha MpOTSXEeHWM MHOruX neT npoLecc MOoHTaxa
npojoshkan pacxoAnTbCA C Naikoi BOMIHOW B pasHble CTOPOHbI B CBA3W C f06aB/ieHNeM KOMMNOHEHTOB NMOBEPXHOCTHOrO
MOHTaXa Ha BEPXHIOI0, a 3aTeM Ha HUXHIOK CTOPOHY. Kpome Toro, Ha 370 BAMAIOT 60/blUMe NakeTbl MUKPOCXEM B KOpMy-
cax BGA. B KOTOPbIX CKPbITbl NasHble COeAVHEHUA, NOCTOSHHO pacTyLlas NJA0THOCTb YCTPOICTB, KOTOpble YBenynBaoT
TENnoBY Maccy 1 TensioBoii yaap, Heo6xoAnMbIe 4719 pacniaBfeHns npunos, a B nocregHee Bpems nepexog Ha Gonee
BbICOKYIO TemnepaTypy pacnnasa K3-3a 6eCCBUHLOBbIX Npunoes. Takum ob6pa3om, Npu gobasneHun Bce 60/bLUETO KO-
nnyecTBa LUMKAOB nepenaiikv, MeTof ucnbiTaHus 2.6.8 6bla1 HEL0CTATOUHbIM /19 OTK/IOHEHWS NeyaTHbIX NAaT, KoTopble
3aTeM BbIXOAWN U3 CTPOS NPU MOHTaXe 13-3a OYeHb PasHbIX TePMUYECKMX yaapoB. [laHHblli JOKyMEHT 6bln paspaboTaH
noAKOMWTETOM NO MeToAy ucnbiTanus IPC D-32. Tepmuyeckuii ygap, koTopblii paspa6oTtan IPC-TM-650, meTog 2.6.27.
npy TOM MOHWMAaHWK, 4TO ANA MeToAa MUCMbITaHus NoTpebyeTcs cneuynanbHoe obopyfoBaHue, a Takke NpaBu/bHas Ha-
CTpoiika 1 kanubpoBKa 3TOro 060pyA0BaAHNS.

[okymeHT IPC-TM-650. meTog 2.6.27. npeAHa3HavyeH A9 yCTaHOB/IEHNS CMOCOGHOCTY NeyaTHbIX naat unu npeg-
CTaBUTE/IbHbIX CMYTHUKOB BbDKMBaHWA NPU TEMNI0BbIX OTKNOHEHUSX, CBA3AHHbIX C MOHTaXXOM W PEMOHTOM B O/I0BSHHO-
CBMHLLOBOM MAM 6eCCBMHLLOBOM MNpUMoe C UCMO/Ib30BaHWEM KOHBEKLMOHHOW Meyn onnaBfeHWs Wau anbTepHaTUBHOTO
060pyjoBaHNA C BO3MOXHOCTbIO COrflacoBaHus Npodhuas onnasneHusi B KOHBEKLMOHHOW neun. WcnbiTaHue oueHuBaeT
NPOYHOCTb COEAVHEHNS MEAHOrO U AN3EKTPUYECKNX MaTepUanoBs, NOABEPrHyThIX AeddopMaLmm, 1 BO3HMKaloLLee Hanps-
XeHue. cBA3aHHOe CO CTaHA4apTU30BaHHbIM Ten0BbIM npodunem. Lienb CoCTOUT B TOM. YTO6bI YCTAHOBUTL 06 BEKTUBHYIO
OLleHKY OTHOCMTE/IbHOTO PefTUHIa HafeXHOCTWN UK CPAaBHEHNSA NepeMeHHbIX WY YCTaHOBUTb MUHUMasbHble TpeboBaHus
K HAfleXXHOCTU AN MefHbIX COeAVHEHWNI N AM3NEKTPNYECKOro MaTepvana Ha nevyaTHoli nnate. Llenb metoga ucnbiTaHus
3ak/yaeTcs B TOM. YTo6bl 06ecneunTb npoueaypy KOHAULMOHMPOBAHMA W ONJaBAeHWa UCnbITyemoro obpasua nepej
OLleHKOli Ha COOTBETCTBME MPUMEHSEMbIM TEXHUYECKUM TpeGoBaHWsAM, TO ecTb fOokyMeHTam IPC-6012. IPC-6013, IPC-
6018 n T. a.

OCHOBHOI1 Lie/1bl0 HACTOSILLETO JOKYMEHTA SIBNSIETCS pacCMOTPeHne Npo6aem U coobpaXeHuin, cBA3aHHbIX ¢ IPC-
TM-650. meTopA 2.6.27. B saHHOM JOKYMEHTe onucbiBaeTCs, kakum 06pa3om JaHHblii MeToA ncnbiTaHnus nogpasymesaeTcs
1Cnosb30BaTh, U 060CHOBaHNE HEKOTOPbIX MPOTOKO/I0B U Tpe6oBaHWii. B faHHOM JoKyMeHTe npeAcTaBieH AONONHUTENb-
Hbli AOKYMEHT, KOTOpPbIN yNyylWwaeT NOHUMaHne, NpYMeHeHne 1 NocneAcTBUA pe3ynbTaToB UCMO/Ib30BaHNA 3TOT0 MeToAa
UCnbITaHNSA.

B.20 PyKkoBOACTBO MO M/IOCKOCTHOCTM MeYaTHON nnaTtbl Npu BbiCOKO TemnepaType (IPC-9641)

Bo BpeMmsi npouecca noBepXHOCTHOTO MOHTaXa 3/IEKTPOHHOIO MakeTa Ha MevyaTHylo naarty Yyepes npogusb Temne-
paTtypbl NiaBneHus NA0CKOCTHOCTb, Kak NakeTa, Tak v neyaTHoW naaTbl UMeeT pellaiollee 3HadeHue 45 LefoCTHOCTH
06pas3oBaHNs 1 HAAEXHOCTU NasiHOrO COeAVNHEHNs. XOTsi OTK/IOHEHUE Kopryca OT M/I0OCKOCTHOCTY BO BPEMS 3TOr0 Npo-
Llecca MMeeT pellatollee 3HauYeHWe, ynpasfieHne MI0CKOCTHOCTbI0 MeYaTHOM NnaThl OAMHAKOBO BaXHO A/ NpefoTBpa-
WeHUs MoCeayowmx Npo6aem, CBA3aHHbIX C MOHTEXOM, BK/IHOYAsi OTKPLITbIE UM MOCTOBbIE COEAMHEHUS, KOTOpble B
UTOre MOryT Bbi3BaTb 0TKA3 NPoAyKTa. MA0CKOCTb NAaThl B 3HAUUTENbHOW CTeneHn 06ycrioBfeHa U3MEHEHNEM BHYTPEH-
HUX CBOICTB 3a CYET BO3AEACTBNSA U3MEHEHWII TEMNEPaTYPbl, MPU 3TOM KOHEYHOE COCTOSIHWE MIOCKOCTHOCTU CTAHOBUTCS
tbyHKLMel Bceii UCTOpUU NpPodins ONMaBieHNUst U NOAAEPXKMBAET rpaHnuHble ycnoBusi. OHAa Takke 3aBUCUT OT MegHOM
CUMMETPUM C/I0EB U 6asiaHCUPOBKM NMPOBOASALMX PUCYHKOB C/I0EB. HauxyAwee OTK/OHEHWE MedyaTHoW nnatel OT nio-
CKOCTHOCTU MOXeT 6bITb NPWU KOMHATHOW Temnepatype, MakCMMasibHoli TemnepaType BO BpeMmsi Nepeniasku UAu npu
no60oi Temnepatype Mexay HUMU. Mo3TOMYy MIIOCKOCTHOCTb MEYaTHON MiaThl 4O/DKHA XapakTepu3oBaTbCs B TedyeHne
BCero Lukna TepMUYeCcKOro OX1aXaeHus!, a He TO/IbKo Npu KOMHATHO TemnepaType B Hauane v KoHue npouecca. JaHHbli
[OKYMEHT NMpuM3BaH 06ecneunTb PyKOBOACTBO MO METOAAM W MPOLEeAypam A1 KOUTUUYECKON OLEHKN MIOCKOCTHOCTU nevar-
HOW NnaTbl BO BPEMsi MOLENMPOBAHUS LMK TEPMOOGPAGOTK.

Llenbio 4aHHOTrO MeToAa WUCTbITaHWA ABNSETCA n3MepeHne POPMbl U N3MEHEHUst (POPMbI MHTepecyioLw el 061acTu
(Hanpumep, 061acTb NOCAA0YHOTO MECTA NOJ LWAPKKOBbLIE BbIBOALI MUKPOCXeMbl hinn-unnom (FCBGA) neyatHbIx nnat] ¢
[AManasoHoM TemrnepaTyp, XapakTepHbIX A5t TOBEPXHOCTHOTO MOHTaXa U MOHT&X KOPMYCOB UHTErPasibHbIX CXEM B CKBO3-
Hble MEeTasIM31poBaHHble 0TBEPCTUA NeyaTHbIX nnat. Mcnonb3oBaHue namepeHuil popmbl U U3MEHeHWiE opmbl GyaeT
3aBUCETb OT KOHKPETHOTO MPUMEHEHNS U UHTEPECca CreymanncTa, BbiNoHALWEro usMepeHe. 3To0 PyKOBOACTBO OT/iNua-
etcs oT IPC-TM-650 1 He 3aMeHsIeT ero B 4acTu MeTofa 2.4.22. KOTOpPbIi UCNob3yeTcs A8 NPOBEPKU Ayroo6pasHocTy u/
WN CKPYYMBAHUSA HECMOHTUPOBAHHbIX MEYATHbLIX MIAT NPY KOMHATHOI TeMnepartype.

B.21 PykosoacTBO nosnb3osartens ans IPC-TM-650. meTog 2.6.25, ucnblTaHne Ha CONpoTUBNEHNE
nposoasueii aHogHol HUTK (CAF) (3nekTpoXumMnyeckoe ncnoitaHme murpayuu) (IPC-9691A)

[aHHbI LOKYMEHT siBAsieTcsl NpoAykToM CneuunanbHoil rpynnbl IPC no 3nekTpoxmmuyeckoin murpayun (ECM). Py-
KOBOACTBO 6blN0 pa3paboTaHo, 4TO6bl AaTb peKkOMeHAaLuMn OTHOCUTEIbHO TOr0, Kak fyylle BCero 1Cnosb3oBaTb UCMbI-
TaHue conpoTtusneHus IPC-TM-650. meTog 2.6.25, conpoTuBneHne aHogHoro dunbtpa (CAF) Ans oueHKn Bo3aeicTeus
MeXaHW4YeCcKoro HamnpsKeHus, paspbiBa C/10A NiacTuKa, UOHHOTO 3arpA3HeHns, BaXHOCTU [0 NMPeccoBaHUsA C/I0UCTOro
nnacTuka, u Apyrux xapakrepuctuk o6paboTku maTepuana no pesynbtaTtaM UCNbITaHU CONPOTUBMAEHUS aHOAHOW HUTK
(CAF). flaHHblt meToA mcnbiTaHnii CAF npefactaBniseT co60i NpPOBEpPEeHHbIVi cTaHAapT AN1A onpeAeneHns pucka oTkasa
13-3a TemnepaTypbl, BNaXHOCTU 1 cMmeweHnsa (THB) BHYTpY, a He Ha NOBEpXHOCTW neyaTHbix nnat (PCB). 06bI4HO hop-
MUpOBaHNe HUTEeW NPOUCXOAUT BAO/b FPaHunLLbl MeXay CMOJIO U apMMpOoBaHUeM naacTuka.
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B.22 PyKOBOACTBO N0 ME€XaHWYE€CKUM UCMbITAHUSIM HAAEXHOCTU nasHbix coegnHeHunii (IPC-JEDEC-9703)

C pasBUTMEM 3/IEKTPOHUKM, €€ NOBbILEHHO AOCTYNHOCTbIO U KOMNAKTHOCTbLIO BCe Go/bluee 6ECNOKONCTBO Bbi3bl-
BaeT nafeHue, yaap v pyrne MexaHuieckue Bo3aeicTeus. B faHHOM foKyMeHTe npeAnpuHUMAaOTCA MOMbITKA YNYYLWUTb
MeTO/bl UCMbITAHWIA HA MeXaHU4eckuii yaap, a Takke YCNOBUSA UCMbITaHWA NPMGAN3UTL K YCN0BUSIM 3Kcnayatauuun. Mpega-
naraeTcs MeTof, Npu KOTOPOM HE3aBWCUMO OT TOTO, KaKoil ypOBEHb UCMbITaHUS (CUCTeMa, NeyaTHbI y3en, ynpoLleHHas
O[JHOKOMMCHEHTHAs nnara v T. [j.) NPOBOAUTCSA, fO/IXHA 6biTh B3aMMOCBA3b C YCNIOBUAMM 3KCNAyaTauuu. Ans [OCTUXKEHUS
3TOl Uenv BBOAATCS AONOMHUTENbHbIE U3MEPEHUS A5 OKa3aHWS NOMOLLW B YCTAHOB/IEHUN 3TUX B3anMOCBS3eN.

B COOTBETCTBUM C HEOBXOAMMbBIMW BBOAHbLIMU pa3feniaMn BBOAATCS NOHSTUSA YCNOBWIA aKcnyaTauuu, v genatwTcs
npeasoxXeHNs 0 TOM. Kak faHHble 06 akcnayatauum MoryT GblTb MPUOGPETEHbl U NMPUMEHeHbI. 3aTeM BBOAATCH MeTofbl
ucnbITaHuii 4NA NOHOCTbID COGPaHHbIX cUCTeM. OBCYXAAKTCS BapuaHTbl YCMOBUI UCNbITAHUIA U N3NaraTCs AaHHble,
KOTOpble HE06X0ANMO cobpaThb.

McnblTaHne NPOMEXYTOUHbIX MeYaTHbIX Y3/10B W KOMMOHEHTOB UMUTUPYET (hakTUYeckue KOHQUrypauum akcnaya-
Tauuu MeHblle, YeM UCMbITaHue NOJTHOCTbIO CoGpaHHbIX cucteM. OfHaKo B CreayoLmnx AByX pasfenax fJoKyMeHTa us-
naralTcsi Coo6paxeHus, rapaHTupyoLne, YTo UCNbITaHNe, NPOBELEHHOE HA 3TUX YPOBHSX, OCTAETCS aKTyaslbHbIM A5
npegnonaraeMoro ycs0Bus aKcnayatauuu.

KOHKpeTHble nokasaTenu, Nomorawuive B OLEHKe B3aMMOCBSI3eii, U3/T0XeHbl B pasgene 8. B MH(OpMaLMOHHbIX
NPUNOXEHNSX, KOTOPble 3aBepLlialoT AOKYMEHT, o6CyxatoTca oblyme cCoo6paXeHns BCeX MeTOAOB UCMbITaHWi MexaHu-
Yyeckum ygapomM. K HUM Xe OTHOCATCS NPUMEPHbI hopmaT OTYETHOCTU AN UCNbITATENbHBIX AAHHbIX, UCNOMb30BAHNE 1
NpUMeHeHne TeH304aTUNKOB, akCeNepoMeTPOB N CKOPOCTHOI choTorpaduu. flaeTca pasfen aHanusa oTkasos. HakoHel,
0630p METOZ0B KOHEYHbIX 3/1IEMEHTOB, KOTOPbI/ MOXET ObITb MPUMEHEH K aHANM3Y MeXaHU4Yeckoro yaapa, AaH ans 6onee
rNy6OKOro U3yyeHns yaapHbIx npoénem.

B faHHOM [JOKYMEHTE ycTaHaBMMBAKTCA PEKOMEHAALMMN NO UCNbITAHUIO HA YAAp ANS1 OLEHKN HAAEXHOCTH NasiHbIX
COeAVHEHN NevaTHbIX CXEM.

Huxe nepeuncneHsbl TpU OCHOBHbIE KATEropUu:

- MeToAbl OnpejeNieHns ycnoBuii UCNosib30BaHUA MexaHN4eckoro yaapa:

- MeTofbl ONpejeneHns CUCTEMHOIO YPOBHS, YPOBHS CUCTEMHOI NAaThbl M YPOBHS UCMbITAHWUSA NAATbl C KOMMNOHEH-
TaMu. KOTOpble B3alMOCBA3aHbl C YC/IOBUAMU IKCNNyaTaLnu;

- PYKOBOZACTBO MO MCMOJ/Ib30BAHWIO 3KCNEPUMEHTANbHbLIX U3MEPEHUI AN UCMbITAHWIA HA MexaHudeckuii yaap.

B.23 PykoBO/ACTBO N0 NCNbITAHUAM Ha pacTsxeHue nevaTHoro y3na (IPC-JEDEC-9704A)

[laHHbIA [OKYMEHT npefHa3HayveH A48 UCMONb30BaHNS B kauecTBe MeTOA0/10TMN pasMelleHNs TeH304aT4MKOB 1 No-
cnepylowero NCNbITaHWs NevyaTHbIX Y3/10B C UCMNO/Ib30BAHUEM TEH304aT4MKOB. MeTog onucbiBaeT KOHKPETHbIE PEKOMEH-
Jaunn no UCNbITaHWIO MeYyaTHbIX Y3/10B C TeH304aT4nMkaMu BO BPEMS M3rOTOB/IEHMSA MeyvaTHOW nnatbl, BKOYAA MOHTaX,
ucnelTaHne, o6begnMHeHne B CUCTEMY U Apyrue onepauuu, KOTopble MOryT Bbi3biBaTb U3rnb nnatsl. MNpeanaraemas npoue-
Aypa no3BosieT MOHTaXKHMKaM NeyvaTHbIX Y3/10B NPOBOAWNTL TEH30METPUYECKe UCMbITaHNA He3aBNCUMMO, N obecneynBaeT
KONIMYEeCTBEHHbIVi MeTo u3MepeHns nsrnba nnatbl U OLEHKY YPOBHEN pucka.

PaccmatpuBaemMble TeMbl BK/IHOYAIOT B Ce6S:

- TpeboBaHWA K UCMbITaHWIO 1 060pPYAOBaHNIO;

- n3mepeHnue gecopmayun:

- chopmar oTyerTa.

B faHHOM AOKyMeHTe npegnonaraeTcs, YTO MeTOA0/I0MNA UCNO/b3YeTCs A1 UCMbITaHUS YCTPONCTBA NOBEPXHOCT-
HOro MOHT&Xa, TaKoro Kak kopnyca c matputeit koHTakToB (BGA). kopnyca Tuna SOP. kopnyca Tuna CSP 1 NoBepXHOCTHO
MOHTVpYeMble pa3dbeMbl. B HEKOTOPBIX CAyYasx ONMCaHHbI NOAXO[ K UCMbITAHUIO MOXET MCNOMb30BaThbCA 419 AUCKPeT-
HbIX YCTPOWCTB MaTPULLbl KOHTAKTOB, TAKUX KakK KOHAEHCATOPbl AN Pe3UCTOpbI.
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Bubnunorpadgusn

MexayHapoaHble cTaH4apThl
IEC 60068 (ail parts). Environmental testing
IEC 60068-1:2013. Environmental testing — Part 1: General and guidance

IEC 60068-2-20. Environmental testing — Part 2-20: Tests — Test T: Test methods for solderability and resistance to sol-
dering heat of devices with leads

IEC 60068-2-58:2015. 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)

IEC 61189-1. Test methods for electrical materials, interconnection structures and assemblies — Part 1. General test
methods and methodology

IEC 61189-5 (all parts). Test methods for electrical materials, interconnection structures and assemblies

IEC 61189-5. Test methods for electrical materials, interconnection structures and assemblies — Part 5: Test methods for
pnnted board assemblies

IEC 61189-5-1:2016. Test methods for electrical materials, printed boards and other interconnection structures and as-
semblies — Part 5-1: General test methods for materials and assemblies — Guidance for printed board assemblies (this
document)

IEC 61189-5-2:2015. Test methods for electrical materials, printed boards and other interconnection structures and as-
semblies — Part 5-2: General test methods for materials and assemblies — Soldering flux for printed board assemblies

IEC 61189-5-3:2015, Test methods for electrical materials, printed boards and other interconnection structures and as-
semblies — Part 5-3: General test methods for materials and assemblies — Soldering paste forpnnted board assemblies
IEC 61189-5-4:2015. Testmethods for electrical materials, printed boards and otherinterconnection structures and assem-
blies — Part 5-4: General test methods for materials and assemblies — Solder alloys and fluxed and non-fluxed solid wire
forprinted board assemblies

IEC 61189-5-5. Test methods for electrical materials, printed boards and other interconnection structures and assem-
blies — Part 5-5: XXX 1>

IEC 61189-5-501, Tesf methods for electrical materials, printed boards and other interconnection structures and assem-
blies — Part 5-501: General test methods for materials and assemblies — Surface insulation resistance (SIR) testing of
solder fluxes2'

IEC 61189-5-502. Test methods for electrical materials, printed boards and other interconnection stmctures and assem-
bles — Part 5-502: General test methods for materials and assemblies — SIR testing of assemblies

IEC 61189-5-503. Test methods for electrical materials, printed boards and other interconnection structures and as-
semblies — Part 5-503: General test methods for materials and assemblies — Conductive Anodic Filaments (CAF) testing
of circuit boards'>

IEC 61189-5-504. Test methods for electrical materials, printed boards and other interconnection structures and assem-
blies — Part 5-504: General test methods for materials and assemblies — Process ionic contamination testing >

IEC 61189-6. Test methods for electrical materials, interconnection structures and assemblies — Part 6: Test methods for
materials used in manufacturing electronic assemblies

IEC 61190-1-1. Attachment materials for electronic assembly— Part 1-1: Requirements for soldering fluxes for high-quality
interconnections in electronics assembly

IEC 61190-1-2. Attachment materials for electronic assembly — Part 1-2: Requirements for solder pastes for high-quality
interconnections in electronics assembly

IEC 61190-1-3. Attachment matenals for electronic assembly— Pad 1-3: Requirements for electronic grade solder alloys
and fluxed and non-fiuxed solid solders for electronic soldering applications

IEC 61249-2-7. Materials for printed boards and other interconnecting structures — Part 2-7: Reinforced base materials
clad and unclad — Epoxide woven E-glass laminated sheet of defined flammability (vertical burning test), copper-clad

IEC 62137:2004. Environmental and endurance testing— Test methods for surface-mount boards ofarea array type pack-
ages FBGA. BGA. FLGA. LGA. SON and QFN

HaxoanTtca Ha paccMOTpeHuu.
2| Haxogutcs Ha pacCMOTPEHUN.
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ISO 5725-2. Accuracy (trueness and precision) of measurement methods and results — Part 2: Baste method (or the de-
termination ofrepeatability and reproducibility of a standard measurement method

ISO 9001. Quality management systems — Requirements

ISO 9455-1. Soft soldering fluxes — Test methods — Part 1: Determination of non-volatile matter, gravimetric method
ISO 9455-2. Soft soldering fluxes — Test methods — Part 2: Determination of non-volatile matter, ebutliometric method
LokymeHThl IPC

IPC-J-STD-001. Requirements for Soldered Electrical and Electronic Assemblies Training and Certification Program
IPC-J-STD-005. Requirements for Soldering Pastes

IPC-J-STD-020. Moislure/Reflow Sensitivity Classification for Nonhermebc Solid State Surface Mount Devices
IPC-JEDEC-9703. f/lechanical Shock Test Guidelines for Solder Joint Reliability

IPC-JEDEC-9704A. Printed Circuit Assembly Strain Gage Test Guideline

IPC-HDBK-0O01. Handbook and Guide to Supplement J-STD-001

IPC-HDBK-610. Acceptability of Electronic Assemblies

IPC-HDBK-830. Guidelines for Design. Selection and Application of Conformal Coatings

IPC-HDBK-840. Solder Mask Handbook

IPC-A-610. Acceptability of Electronics Assemblies Training and Certification Program

IPC-A-610C. Daco Class 3 Electronics Assembly

IPC-AC-62A. Aqueous Post Solder Cleaning Handbook

IPC-CH-65A, Guidelines for Cleaning of Printed Boards and Assemblies

IPC-SM-840, Qualification and Performance Specification of Permanent Solder Mask

IPC-TM-650, Test Methods Manual

IPC-3406. Guidelines for Electrically Conductive Surface fAount Adhesives

IPC-5701, Users Guide for Cleanliness of Unpopulated Printed Boards

IPC-5702. Guidelines for OEM's in Determining Acceptable Levels of Cleanliness of Unpopulated Printed Board
IPC-6012. Qualification and Performance Speciftcabon (or Rigid Printed Boards

IPC-6013, Qualificabon and Performance Specificabon for Flexible Printed Boards

IPC-6018. Qualification and Performance Specification for High Frequency (Microwave) Printed Boards

IPC-7912, Calculation ofDPMO and Manufacturing Indices for Printed Board Assemblies

IPC-9201. Surface Insulabon Resistance Handbook

IPC-9202, Matenal and Process Charactensation/ Qualification Test Protocol for Assessing Electrochemical Performanc
IPC-9203. Users Guide to IPC-9202 and the IPC-B-52 Standard Test Vehicle

IPC-9252. Guidelines and Requirements for Electrical Testing of Unpopulated Pnnted Boards

IPC-9261A. IPC-B-52. In-process DPMO and estimated yield for PCAs

IPC-9501, PWB Assembly Process Simulation for Evaluation of Electronic Components

IPC-9502. PWB Assembly Soldering Process Guideline for Electronic Components

IPC-9503. Moisture Sensitivity Classification for Non-IC Components

IPC-9504, Assembly Process Simulation for Evaluation of Non 1C Components

IPC-9631. Users Guide for IPC-TM-650. Method 2.6.27, Thermal Stress. Convection Reflow Assembly Simulation
IPC-9641, High Temperature Printed Board Flatness Guideline

IPC-9691 A. User Guide forthe IPC-TM-650. Method 2.6.25. Conductive Anodic Filament (CAF) Resistance Test (Electro-
chemical Migration Testing)

Bce pokymeHTbl IPC pocTtynHbl no agpecy IPC 3000 Lakeside Drive. Suite 309 S. Bannockburn. IL 60015-1249
Ten. 847-615-7100 nnu Ha caiite IPC: v<ww.ipc.org.
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YK 621.3.049.75 OKC 31.180 oT

KntoueBble cnoBa: CTPYKTYpPbl MEXCOEANHEHUIA, NiaTbl NeYyaTHble, MeTOAbl UCMbITAHWIA NO KOHAULMOHMPOBA-
HUI0. BU3yasibHble METOAbI UCTbITAHWIA, pasMepHble MeTOAbl UCMbITaHWA, XUMUYECKME METOAbI UCTbITAHWNA,
MexaHuyeckme MeTofbl UCTMbITAHWUNA, 3neKTpuyeckne MeToAbl UCMbITaHUA, MeToAbl UCMbITaHWA Ha BO3Aei-

CTBME BHELLHNX (DaKTopoB
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CpaHo B Ha6op \7.10.2019 MoanuncaHo O novyaTb 24 10.2019. dopmat 60«84'N. FapHuTypa Apuan.
Yca. nBy. n. 2.79. Yu.-nap. a. 2.37.
MoAroToBNEHO Ha OCHOBE 3/IEKTPOHHO Bepcun, NpeocTaB/ieHHON pa3paGoTuMKoM cTaHjapTa

Co034aH0 B @ AMHUYHOM UCnoNHeHun Bo YN «CTAHAAPTUMOOPM»
ANS KOMNeKToBaHus ®efepanbHOro MHPOPMALMOHHOTO (hoHAA CTaHAAPTOB,

117418 Mocksa, HaxumoBsckuii np-T. a4. 31. K 2
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