PEANEPANTbHOE ATEHTCTBO

MO TEXHUYECKOMY PEIYJIMPOBAHNIO 1 METPOJIOI N

HALUWOHANBbHBLIN FTOCTP
cTAnAART M3K 62326-20

POCCUNCKOWN
GEAEPALMUMU 2019

MEYATHbIE TT/IATbI

YacTtb 20

MeyaTHble NnaTthbl AN APKUX CBETOANOA0B

(IEC 62326-20:2016, OT)

M3paHne oduumansHoe

MockBa
CTaHgapTuHdhopm
2019


https://meganorm.ru/list2/63286-0.htm

FOCT P M3K 62326-20—2019

Mpepgucnosune

1 NOArOTOBJ/IEH HerocypaapcTBeHHbIM 06pa3oBaTe/bHbIM YaCTHLIM YYpeXAeHUeM [OMNONHUTENBHOTO
npocpeccroHanbHOro obpasoBaHus «HoBas MHXeHepHas wkona» (HOUY «HWL») Ha ocHoBe nepeBoa Ha
pycckuii Ai3blK @aHrN0A3bIYHON BEPCUM YKa3aHHOTO B NMYHKTe 4 cTaHjapTa, KOTOpbllii BbiNOMHEH Poccuiickol
Komuccuelt akcneptoB M3IK/TK 91

2 BHECEH TexHuyeckum KoMuTeToM Mo cTaHgaptusaumm TK 420 «ba3oBble Hecyllne KOHCTPYKLUW,
neyatHble NaaTbl, C60pPKa N MOHTaX 3NEKTPOHHbLIX MOAY/el»

3 YTBEPXJEH W BBEAEH B IENCTBUE MMpukazom defepanbHOr0 areHTCTea N0 TeXHMYECKOMY pe-
ryIMPOBaHNI0 1 MEeTposiornu oT 27 ceHTaops 2019 r. N9 800-cT

4 Hacrtosiwmii cTaHAapT WAEHTUYEH MeXAyHapoAHOMY cTaHaapTy M3K 62326-20—2016 «Meuart-
Hble nnartbl. Yactb 20. MNeyaTHble naatbl ANA Apkux ceetognonos» (IEC 62326-20:2016 «Printed boards —
Part 20: Electronic circuit boards for high-brightness LEDs». IDT).

MexayHapoaHbIii cTaHaapT paspabotaH TexHuueckum komuTeToM IEC/TC 91 «TexHonorvs noBepx-
HOCTHOrO MOHTaXa».

Mpn NpumMeHeHUn HacToALLEro ctaHaapTa PEKOMEHYETCA UCMO/b30BaTb BMECTO CCbIIOUYHbIX MEXAY-
HapoAHbIX CTaH4aPTOB COOTBETCTBYIOLLME UM HaLMOHa/bHbIE CTaH4apTbl, CBEAEHUA O KOTOPLIX NPUBEAEHbI B
[ONOMHUTENBLHOM NpUIoXeHun JA

5 BBEJEH BIMNEPBbIE

MpaBuna NpUMEHEHNsI HACTOSALLEro cTaHAapTa YCTaHOB/IEHbl B CTaTbe 26 ®eaBpasnbiioro 3akoHa
oT 29 moHA 2015 r. Ne 162-93 «O crtaHgapTusauuu B Poccuiickoii degepaunm». VIHDopmauus o6
N3MEHEHUSIXK HACTOALLEMY CTaHAapTy Ny6G/INKYeTCA B eXerogHoM (Mo COCTOSIHWUIO Ha 1siHBaps TeKyL, ero
roga) MHopmMayMoTiOM yKasaTene «HaumoHanbHble CTaHA4apThl», a oPULMaNbHBIA TEe KCT U3MEHEeHWI
M NonpaBoOK — B €XeMecsA4YHOM MH(OpPMaUVOHHOM ykasaTesne «HaunoHasbHble cTaHAapTbi». B cnyvae
nepecmoTpa (3ameHbl) WM OTMEHbI HACTOALLEero cTaHjapTa COOTBETCTBYHO L ee yBeJoMeHne byaeT
ony6/1MKOBaHO B G/MKalLeM BbINYCKE eXeMeCcsYHOro MHOopMauMoHHOrO ykKasaTesnsi «HauuoHasbHble
cTaHpapTbi». CooTBeTCTBYK LW aa WHpoOpMauus, yBefOMIEHME U TEKCTbl pasmelialTcs Takxe B
MHOPMaLMOHHOW cucTeme 06LLero Nnonb3oBaHnsa — Ha ouLmanbHOM calite ®efepanbHOro areHTCcTBa
No TEXHUYECKOMY pPeryMpoBaHunio n MeTponorum B cetn MHTepHeT (Www.gost.ru)

© CraHpgapTuHdopm. odoopmieHune. 2019

HacTosAwwit ctaHaapT He MOXEeT GbITb NOJTHOCTLIO M/IM YaCTUUYHO BOCNPOM3BEEH, TUPAXUPOBaH U pac-
MPOCTPaHEH B KAUYECTBE OPULMASTLHOTO N3aaHus 6e3 paspelleHnst defepasibHOro areHTCTea Nno TeXHUUYEecKo-
MY PerynupoBaHuio 1 MeTposiorum
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HAUWOHANbHBIMN CTAHOAPT POCCUWMCKOW OSGEALEPALUNUMN

MEYATHBIE NNATbI
YacTb 20

MeyaTHble nNnaTthl 419 APKUX CBETOANOA0B

Printed boards. Part 20. Electronic circuit boards for high-brightness LEDs

fata eBefeHns — 2020—06—01

1 O6nacTb NpUMEHEHMNSA

HaCTOﬂLLI,VIVI CTaHAapT onpeaensaeTr CBOIiCTBa NevyaTHo nnatbl (p,anee onuncbiBaeMoii Kak nevatHas nna-
Ta) Ana ceetoamoos BbICOKOI ApkocTu. MHorune CBOWCTBa nevartHbIX nnart Aana ceetoamonos BbICOKOWA Ap-
KOCTU UAEHTUYHbI MHOTUM 3/1eMeHTaM 06bIYHbIX NeYyaTHbIX nnar, NO3TOMY HEKOTOpPble aCneKTbl HacToAlero
CTaHAapTa TakKXe onucbiBarT 06u_|,v1e cBolicTBa.

2 HopmaTuBHbIE CCbIJIKMK

B HacToslem cTaHfapTe MCMosib30BaHbl HOPMAaTWBHbIE CCbINKWM Ha cnegyouwmne ctaHgapTel. Ana ga-
TUPOBaHHBIX CCbI/IOK MPUMEHSAIOT TOJIbKO yKa3aHHOe usgaHve, ANsS HefaTUpOoBaHHbIX — NocnefHee usgaHve
CCbI/IOYHOTO cTaHdapTa (Bkntovasa BCe U3MEHEHNS).

IEC 60194. Printed board design, manufacture and assembly — Terms and definitions (MevatHbie nna-
Tbl. [poekTMpoBaHue, N3roToB/IEHNE N MOHTaX. TepMUHbI 1 onpeaeneHuns)

IEC 61189-3:2007. Test methods for electrical materials, printed boards and other interconnection struc-
tures and assemblies — Part 3: Test methods for interconnection structures (printed boards) (MeToab! ucnbl-
TaHWA INEKTPUYECKUX MaTepuasioB, NevaTHbIX Nnat v ApYrux CTPYKTYP MEeXCOeAWHEHW 1 neyaTHbIX Y3/10B.
YacTb 3. MeToAbl UCMbITaHUI MaTepuanos A8 CTPYKTYP MexcoeAnHeHul (nevaTtHbIx nnar)]

IEC 61249-2-6. Materials for printed boards and other interconnecting structures — Part 2-6: Rein-
forced base materials, clad and unclad — Brominated epoxide non-woven'woven E-glass reinforced lami-
nated sheets of defined flammability (vertical burning test), copper-dad [Matepuanbl Ana nevaTHbIX NaaT v
APpYrux CTPYKTYp MexcoefnHeHuin. YacTb 2-6. MaTepuanbl OCHOBaHWA apMMpoBaHHble ()0NbMMpoBaHHbIE U
Hed)oNbrvpoBaHHble. JINCTbl apMUPOBaHHbIE C/IONCTbIE HA OCHOBE TKAHOrO MM HETKAHOro CTEK/I0BOJIOKHA
E-Tvna c 6pomcogepxalium anoKCUAHbIM CBA3YIOLLMM, HOPMUPOBAHHON roptoyecTy (BepTuKasibHbI TECT ro-
peHus). honbrMpoBaHHble Mefbio]

IEC 61249-2-7. Materials for printed boards and other interconnecting structures — Part 2-7: Reinforced
base materials dad and unclad — Epoxide woven E-glass laminated sheet of defined flammability (vertical
burning test), copper-clad [Matepuanbl Ans neyaTHbIX MaaT U APYTUX CTPYKTYP MeXcoeAuHeHu. YacTb 2-7.
MaTepunanbl OCHOBaHWS apMMpoBaHHble (DONbrMpoBaHHble 1 HedonbrmpoBaHHble. JINCTbl apMUpoOBaHHbIe
CNOUCTblE HA OCHOBE CTEKNOTKaHW E-Tuna ¢ 3noKcuAHbIM CBS3YOLLMM, HOPMUPOBAHHOW roptodecTn (BepTu-
KasibHbl1 TECT ropeHust), honbrmpoBaHHble MefbHo]

IEC 62878-1-1. Device embedded substrate — Part 1-1: Generic specification — Test methods [BcTpo-
eHHas noanoxka yctpoiictea. Yactb 1-1. Obwue TpeboBaHus. MeToabl UCMbITaHWiA]

N3paHue oduynansHoe
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3 TepMuUHbI, ONpeAesieHns n cokpal,eHus

3.1 TepmuHbl 1 onpeaeneHns

B HacTosLem cTaHAapTe nNpuMeHeHbl TepMUHBLL 1 onpegenerdna no M3K 60194.

3.2 CokpalleHus

AABUS — no cornacosaHunio Mexay 3aka3uuMkom U NoCTaBLUUKOM;
BGA — marpuua KOHTaKTOB:
CCL — cnoucTblil honbrMpoBaHHbIl Meablo NNacTuk;
COB — 6ecKopnyCHO KpucTann Ha nnare:

CSP — kopnyc B pa3mep Kpuctasina,

HDI — BbiCOKasi NJIOTHOCTb MeXCoeaNHEHWA.

HKO — ra30BblIii aneKTpuyeckuii pas3psg, BbICOKON UHTEHCUBHOCTY,
LED — cBeTousnyyarowuii gnog;
PCB — neuyatHas nnaTta;
PWB — neuyaTtHaa npoBogHasa nnata.

4 Knaccudumkauunsa u knaccbl nevyaTHbIX nnaT 4nsa ocobo apkmux gunopos LEDs

MeyaTHble nNnatbl 418 CBETOAMOAOB BbICOKON SPKOCTW, ONUCAHHbIE B HACTOALEM CTaHAapTe, AO/MKHbI
yfoBNeTBopATb TpeboBaHnam A—C Tabnuupl 1 1 pucyHka 1 cnegytowmm obpasoM. MaTtepuans, NpUMeHs-
emble B PWB. He ykasaHbl, 04HaKO OHU [JO/KHbI ObITb COr/lacoBaHbl Mexay notpebutenemMm u nocTaBLLVKOM
(nanee — AABUS) B 3aBMCUMOCTM OT 061aCTW NPUMEHEHUS paccMaTtpusaemblx nnat. Ha pucyHke 1 aaH npu-
Mep knaccudmkaunm n ee npuMeHeHns 6a3oBbIMM MaTepuanaMmn 45 neyaTHbIX NaaT CBETOAMOLOB BbICOKON
APKOCTN U KOHEYHbIX NPOAYKTOB.

Ta6nuua 1— lpuMeHeHne 1 knaccugukaLms

MepBuyHas ngzz:aﬂ
Knaccucmka-

® OnpegeneHve  dmkaums

s (Tenno- (cBoiicTBO
NPOBOAHOCTb)

n30NALMN)

A CraHpapT- 1
HbIB Nnathl I

1]

B Tennonpo- 1
BO/JHblE I
nnatbl

1l

Cc Mnatbl 1
BbICOKOI I
Tenno-
npoeoa-

HOCTW

KoadhchuupeHT
TenonpoBoz,
Hoctv BT/(bl K)

Onpepgenexve

HeT TpeboBaHwuii MeHee 1

QnekTpuyeckas
NPOYHOCTb
meHee 1000 B

AnekTpuyeckas
MPOYHOCTL He
meHee 1000 B

HeT Tpeb6oBaHuii He meHee 1

dnekTpuyeckas
NPOYHOCTb Me-
Hee 1000 B

dnekTpuyeckas
NPOYHOCTb He
meHee 1000 B

HeT Tpe6oBaHnii  He meHee 1

nekTpuyeckas

NPOYHOCTb Me-
Hee 1000 B

AnekTpuyeckas
NPOYHOCTb He
MeHee HOOO B

KoacbdmumeHT
Tennonepesaun

Br.(M2mK)

MeHee 10

MeHee 10

He meHee 10

Tennosoit umneaaHc
(K *M2BT)

TennoBoe conpoTuBne-
HUe MOXHO paccunTartb
no u3MepeHwio Tensno-
NPOBOAHOCTM W MHBEpC-
HOTO napameTpa Tenso-
nepegauu

Tennosoe conpoTuse-
HUe MOXHO paccunTarth
no wn3MepeHulo Tensno-
NPOBOAHOCTM W MHBEpC-
HOro mapameTpa Temnso-
nepegauu
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PucyHok 1— MpumMep knaccuukaumm n ee npuMeHeHus

5 MMpaBuia U HOPMbl MPOEKTUPOBAHUS

5.1 Pasmepbl naHenn v nnatbl

5.1.1 Pa3mep nnartbl

MpumeyaHne — YkazaHus Ha pa3Mmep nnatbl 4O06aBNAKOTCA TONLKO ANA CNPaBKU.

Pa3vep nnatbl npoAykTa (a * b) nokasaH Ha pucyHke 2. Pasmepbl f0/KHbI 6bITb BblGpaHbl Tak. 4TOObI
nnatbl Mornv atheKTNBHO pasMeLLaTbCa BHYTPU NaHen ¢ pa3MepoM Kak ykasaHo B Tabnuue 2. 3Tu pasme-

pbl NpUBeAEHbI TONbKO A8 MHhopmaLmn. Unun, HyxHbI pasmep naHenu, ykasaHHblii B Tabnuue 2. BbiGupaeT-
cA TakuM 06pa3om, 4To6bl 06ecneynTb Tpebyemblii AP EKTUBHLIA MOHTaX Nnart.
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O603Ha4eHus:

pasmep nnatbl NpogykTa- a * b.
* paccTosiHWe OT KpaeB NaHenu Ao nnarbl: cy c2. ¢3. ¢4,
- paccTosHue mMexay nnaramu: e,. e2.

PucyHoK 2 — PacnonoxeHve nnaatbl Ha naHenu

Ta6nuuya 2— Pa3vepsl naHenei
Pasmepbl B MunnumeTpax

Packnagka
Pa3wvep naHenm CCL
4 6 8 9
1000 * 1000 500 * 500 333 x 500 250 * 500 333 x 333
333 x 600
1000 k 1000 500 x 600 300 x 500 333 x 400
400 x 500

5.1.2 [onycTumoe OTK/NOHeHne pa3Mepos
[onyctumoe OTKNOHEHME pa3MepoB naatbl Uan naHenu npusefeHo B Tabnuue 3.

Ta6nunuya 3— [onycTMMOeE OTK/IOHEHNE pa3MepoB
AnvHa, bim JlonycTMoe OTK/0HeHne
He 6onee 100 +0.2 MM

Bonee 100 flo6aBbTe 0.1 MM Ha kaxAble 50 mM. npesbiwawwme aanHy 100 mm

5.1.3 OTBepcTuA N paspesbl
Mepchopauma 1 paspesbl NokasaHbl Ha puUcyHke 3. JonycTuMble OTKNOHEHUS pPacCcToAHWIA OT 6a30BOiA

TOYKM [0 LIeHTPOB OTBEPCTUIA 1 Na30B AaHbl B TabAuLe 4.
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PucyHok 3 — PaccTosiHne oT 6a30BOIi TOUKM 40 OTBEPCTMIA U Na30B

Ta6nuuya 4 — [onycTUMble OTK/IOHEHWUSI PACCTOSIHUIA OT 6A30BOI TOUKM 4,0 OTBEPCTUIA U Na3oB

PaccTosiHus 0T 6a30B0Ji TOYKN 40 OTBEPCTHI

,D,onycrmmoe OTKNIOHEeHne
“n nasos, MM

He 6onee 100 +0.2 MM

Bonee 100 fo6asbTe 0.1 MM Ha Kaxgble 50 MM. npeBbiwatoLwme AAnHy 100 mm

5.1.4 V-o6pasHblii Hagpes

V-06pasHblii Hagpes (ckpalibnpoBaHme) nokasaH Ha pucyHkax 4 u 5. [lonycTuMoe OTK/IOHEeHWe pac-
CTOSIHMA OT 6a30BOI TOYKM A0 LeHTpa V-06pa3Horo Hagpesa (cm. oT 4, Ao a4) npuseaeHo B Tabnuue 5. [lo-
nycTUMOe OTK/IOHEHME OT MONOXeHNA V-06pa3HOro Hagpesa Ha BepxXHei 1 HWxHel nnockocTsx (/) coctaBnset
0.2 MM. a JONyCTMMOE OTK/IOHEHME Heo6paboTaHHONM TONLWMHBI NANTLI (§)— OTO CymMa AONYCTUMBbIX OTK/IOHE-
HWIA TONWKUHBI NaHenu coctaenset £0,1 Mm.

KoHTyp neyartHoi

X BB5

Cdpsanbb1poBeHnB

ft

Buouns Tounl

ft

PucyHok 4 — PaccTosiHme oT 6a30BOli TOYKM [0 CKpainbupoBaHns
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PucyHok 5 — [lonycTumoe OTKNOHeHWe MO3ULMOHHOTo
CMeLLeHNa cKpaibrnpoBaHNs Ha BepxXHel U HWXHel no-
BEPXHOCTAX

Ta6nuuya 5— [lonycTumMoe OTKNIOHEHWE PaCcCTOsIHWS OT 6a30BOV TOUKM A0 LeHTpa ckpaibupoBaHus

PaccTosiHWsi OT 6a30B0ii TOUKM
[0 OTBEPCTWIA 1 Na30B, MM

He6ones 100 +0.2 Mm

[JonycTyMoe OTK/IoOHeH e

Bonee 100 [ob6asbTe 0.1 MM Ha Kaxable 50 MM. npesbiwatLmne gavHy 100 mm

5.2 0O6was ToNwmnHa nevyaTHol naatbl

JonycTuMoe OTK/IOHEHWE 06LLEeil TONWMHBI NeYaTHol nnaTthl (t) 1 MapKUpOBKM, Kak NOKa3aHo Ha PUCYH-

ke 6. npuBeneHo B Tabnuue 6.

O6Lwan TonwuHa (cpeaHee 3HaYeHVie roToBOM Nnatbl) t

OT He meHee 0.3 5o 0.5

OT He meHee 0.5 10 0.8
OT He meHee 0.8 go 1.10
OT He meHee 1.10 go 1,40
OT He meHee 1.40 go 20

He meHee 2.00

PucyHok 6 — lMnarta neyaTtHas ¢
MapKWpOBKOW, Nasi/ibHO MacKo,
MefHoli chonbroit u metannusaunein

Pa3mepbl B MunnumeTtpax
JlonycTumoe OTK/IoHeHNEe

+0.10
-0.05

+0.10
+0.15
+0.17
+0.19

+10%
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5.3 OTBepcTua

5.3.1 MoHTaxHble ¥ nepexofHble 0TBEpPCTUA

Cnegyoune napameTpbl NPUMEHAIOTCA K MOHTaXHbIM M NepexoiHbiIM OTBEPCTUAM /1 KOMIMOHEHTOB,

a) JonycTumoe OTKOHEHME pa3MepoB OTBEPCTUI AN YCTAHOBKM KOMMOHEHTOB

JonycTMoe OTKNOHEeHWe pa3MepoB OTBEPCTUI 418 YCTaHOBKM KOMMOHEHTOB (MOHTaXHbIX OTBEPCTHIA)
npusegeHo B Tabnuue 7. lonycTuMoe OTKNOHEHWe, NpuBeAeHHOe B JaHHON Tabnuue, He NPUMEHUMO K ne-
pexofHbIM OTBEPCTUSAM (CKBO3Hble OTBEPCTUS, BHYTPEHHUE CKBO3HblE OTBEPCTUSA U FNyXne CKBO3Hble OTBEp-
cTusa). flonycTMoe OTKIOHEeHWe CKBO3HbIX 0TBEPCTUIA AnameTpom MeHee 0.6 MM ANA BCTaBKU KOMMOHEHTA U
OTBEpCTUIA ANA 3anNpeccoBKM KOMMOHEHTA [O/IXHO cooTBeTcTBOBaTh AABUS.

Ta6nuya 7— [onycTMMOe OTKIOHEHWE PAa3MePOB MOHTAXHbIX OTBEPCTUI
Pa3mepbl B MuiiMMmeTpax

nemeHT 1 [onycTmoe OTK/oHeHVe
OT He meHee 0.6 go 2.0 +0.10
MeTannunsmpoBaHHoe OTBEpPCTVE
He meHee 2.0 +0.15
HemeTannusnposaHHoe oTBepcTue +0.10

b) TonoxeHne MOHTaXHOrO OTBEPCTUA

LIeHTp MOHTaXHOro 0TBEPCTUA AO/HKEH HaXOAWUTLCA B TOUKE NepeceyveHns CeTkn AN NpoekTMpoBaHus
PYICYHKa, BK/OYAA UCNO/b3yeMble JOMNONHUTESbHbIE IMHUN CETKW. [lonyCTVMOE OTK/IOHEHMWE NOMOXKEHUSA MOH-
TaXxHoro oteepcTua (|Y |) M OTKNOHEHME OT pacyeTHON NO3MLUK NO OTHOLLEHUIO K 6a30BOI TOUKe, Kak noKasaHo
Ha pUCyHKe 7. npueefeHo B Tabnuue 8.

PucyHok 7 — PacnonoxeHne MOHTaXHbIX OTBepCTMVI ANA yCTaHOBKM KOMNOHEHTOB

Ta6nuua 8— [onycTUMoe OTK/IOHEHME MOOXEHNSI MOHTAXHbIX OTBEPCTUiA

HanbonbLUniA pasmep NPSIMOYTONbHON NEYaTHOM

NAaTb, y [JonycTnmoe OTKNOHEHNE

400. He 6onee 0.1 MM

400. He MeHee [o6asbTe 0.05 MM Ha kaxable 100 MM. npeBbiwatowme anmHy 400 mm

c) PaccTosiHue OT Kpasi O CTeHKM OTBEPCTUS

PaccTosiHue oT kpas nnaTtbl Ao oTBepcTys (d) nokasaHo Ha pucyHke 8. PaccTosiHue (cf) Mexay cTeHkamu
CKBO3HOIO OTBEPCTUS A0 METaNIN3ALUN U MOHTXHBIM OTBEPCTUEM A0/IKHO 6bITh 60blwe 1.0 MM. PaccTos-
HUe OTBEPCTWiA ANs1 3aNPEeCcCOBKU AO/MKHO COOTBETCTBOBATL Tabnuue 9.
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PucyHok 8 — PaccTosiHMe Mexay CTEHKOW OTBEPCTUA U Kpaem nevartHoli nnatbl
Tab6nunuya 9— PaccTosiHue MexXAay CTEHKO OTBEpPCTUSl 1 KpaeM neyaTHoli nnatsl

PaccTosiHuWe (/) Mexay CTEHKOI MOHTaXKHOro OTBEPCTUS

QnemeHT
[0 MOKPbITVA 1 NepexoaHbIM oTeepcTrem (rf)
HDI neyatHasa nnata 1.0 MM. He MeHee, HO 6onee ToNWMNHbI naHenu (/}
CrtaHfapTHas neyaTHasa nnarta 1.5 MM. He MeHee, HO 6onee ToNWMHbI naHenu ()
d) MVHUManbHbIA 3a30p MeXAY CTEHKOW OTBEPCTUSA U BHYTPEHHUM NPOBOAHNKOM

MUWHMManbHBIV 3a30p MeXAy CTEHKON OTBEPCTUS U BHYTPEHHUM NPOBOAHMKOM (K), KaK nmokasaHo Ha
pucyHke 9. fomkeH coctasnATb 0.325 mm B cooTBeTcTBUM ¢ Tabnuueit 10. Ecnn pacctosiHne 0.325 Mm rapan-
TMpYyeTcs Npu NPOEKTUPOBAHUN PUCYHKA, MUHUMa/IbHOE PacCTOsIHUE rapaHTMpoBaHo.

PucyHok 9 — CTeHka 0TBEpCTUSi ¥ MUHUMaNbHOE PacCTOsiHUE 40 BHYTPEHHEro NPOBOAHMKA
Ta6nuua 10— MuUHUMaNbHBIA 3a30p MeXAy CTEHKOW OTBepCTUSi U BHYTPEHHUM NPOBOAHUKOM

MwuHUMasTbHBIN 38a30p MeXAy CTEHKOM
OTBEPCTUSI N BHYTPEHHUM MPOBOAHUKOM (K), MM

OnemeHT
CraHgapTHasi BeinumnHa MuHUMaIbHasA BENMUMHA

HDI neuvartHas nnata OTBepCcTUe ANA KOMNOHeHTa 0.5
0.25

MepexogHoe oTBepcTUNe 0,3

CraHpapTHas OTBepcTue 419 KOMMNOHEHTa 0.5
neyatHas nnara 0.3

MNepexogHoe oTBEpPCTME 0.35
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5.3.2 basoBoe oTBepcTUue

[onycTmoe oTk/I0OHeHMe 6a30BOro OTBEPCTUSA AO/MKHO 6bITh + 0.05 MM. unn + 0,10 — 0,00 mm. B kaue-
cTBe 6a30BOro 0TBEPCTUA [O/MKHO UCMOMb30BATLCA CKBO3HOE OTBepcTue 6e3 metanimsaunm.

5.3.3 MoHTaxHOoe oTBepcTue (CKBO3HOEe OTBepcTue 6e3 meTannusaunu)

MpumeHstloTCA cneaytowme TpeboBaHus.

a) [jonycTmMoe OTK/IOHEHWEe pa3mepa MOHTaXHOro OTBepCTUs

[lonycTiMoe OTK/IOHEeHVEe MOHTaXHOro OTBEePCTUA AO/HKHO cOCTasATb + 0.10 Mm.

b) [lonycTMMOe OTK/TIOHEHME NOIOXEHNS MOHTaXKHOIo OTBEPCTUSA

[onycTMoe OTK/IOHEHWE MOMOXEHNSA MOHTaXHOIo OTBEPCTUSA [O0/HKHO COOTBETCTBOBaTb Tabnuue 8 n.
5.3.1 nepeuuncneHuve b).

c) PacctosHue mexay MOHTaXHbIM OTBEPCTUEM U KpaeM [OCKM

PaccTosiHne mexay MOHTaXHbIM OTBEPCTUEM U KpaeMm nnaTbl O/MKHO 6biTb 60nblue 2.0 mm. Ecnu pac-
CTOsIHME MeHblue 2.0 MM. paccTosiHe J0/KHO 6bITb AABUS.

d) PacctosiHne mexay MOHTaXHbIM OTBEPCTUEM W BHYTPEHHUM NPOBOAHUKOM

PaccTosiHne Mexay CTEHKOW MOHTaXHOro OTBEPCTUA U BHYTPEHHUM NMPOBOAHUKOM LO/MKHO 6bITb 60/1b-
we 1,0 Mmm.

5.4 TllpoBOAHUK

541 LWwnpnHa pUcyHKa NpoBOAHMNKa W Or0 4,0NYCTUMOE OTK/IOHEHUE

Jlonyctumoe OTKNOHEHUE LNMPUHBI CCHOPMUPOBAHHOIO MPOBOAHMKA (W), Kak nokasaHo Ha pucyHke 10,
[OJ/HKHO COOTBETCTBOBaTL TPe6OBaHNAM, NpBEAEHHbIM B Tabnuue 11. lonycTuMoe OTKIOHEHWE U3roTOB/IEH-
HOro pucyHka npoBOAHVKa, cneunanbHO pa3paboTaHHOl A8 KOHTPOAA uMnedaHca, f0/MKHO 6biTb AABUS.

MpoBoaHNK

Marteprian OCM3EHHUH

PucyHok 10 — LUnpunHa rotoBoro NnpoBoAHuKa

Ta6nunya 11— JonycTumoe OTKNOHEHME LIMPUHbI MPOBOAHMKA
Pa3mepbl B MMKkpomeTpax

TonuwHa nposogHuka (f) [lonycTiMoe OTKMOoHeHne LLnpuHa npoBoAHMKa 415 CripaBKu
OT He meHee 50 o 75 +25 Ot 1510 20
OT He meHee 75 g0 100 +30 Ot 20 go 40
OT He meHee 100 go 300 +50 Ot 30 go 50
He meHee 300 + 100 OT1 40 go 70
+ 150 70
Llenn 13 ToncToii MefHol honbru +200 105
+300 140

TonuwuHa NpoBoAHVKA (POPMUPYETCS U3 TOLLMHBI POIbIN U TOMLWMHBI OCAXAEHHOW MeAHON MeTannnsaunu.

5.4.2 PaccToaHue mexay npoBOAHUKAMMU U ero AoNyCTUMOE OTK/IOHEHNe

PaccTtosiHne mexay NpoBOAHMKOM W KpaeMm niaTbl NokasaHo Ha pucyHke 11. [lonycTMMOe OTK/OHEeHWne
paccToaHna mexay nposogHukamu (h) AO/MKHO ObITb TakMM, Kak ykasaHo B Tabnuue 12. [lonyctumoe oOT-
K/IOHEeHMe roToBoro o6pasua NPoBOAHUKA, CNelnanbHO pa3paboTaHHOro A5 KOHTPONSA uMnegaHca, Jo/KeH
6bITb AABUS.
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OboA TTW :
T-Pp WCAAWTT A AYUXKKUNNAK
n- warnpoad «ra.

PucyHok 11 — PaccTosiHue Mexay NpPOoBOAHUKOM W Kpaem nnatbl

Tabnunuya 12 — [lonycTMOe OTKIOHEHWE PaCCTOSAHNUA MeXAy NPOBOAHUKAMU
Pa3mepbl B MMKpoMeTpax

TonuwwHa nposogHuka <) [lonycTumoe OTKOHeHne LLvpuHa NpoBOAHMKA 19 CripaBky
OT He meHee 50 fo 75 +25 OT 15 [0 20
OT He MeHee 75 go 100 +30 OT 20 po 40
OT He MeHee 100 go 300 +50 OT1 30 o 50
He meHee 300 + 100 OT140 po 70

TonwuHa NpoBoAHUKA (DOPMUPYETCS U3 TOMLWMHBI (DONLIY W TOMLLMUHBLI OCAXAEHHOW MeHOM MeTannnsauum.

5.4.3 TonwWMHa U30NVPYHOLLEFO C/OS
TonwwHa nsonupytollero cnos (t) nokaszaHa Ha pucyHke 12.

MpumeyaHne — Ecnm noBepxHOCTb MefHOl (honbry wepoxoBaTa, TOMWMUHA OCHOBHOrO mMartepuana — 3TO
MUHUMASIbHOE paccTosiHUE MexXAy BbICTynamy ¢osibrn pas3HbiX NPOBOAHUKOB.

PucyHok 12 — TonuwmHa n3onupyroLwero cios

5.5 Knemma

55.1 [fonycTumoe OTK/IOHEHME PACCTOAHUA MeXay cepeguHamMn fBYX COCeAHUX neyaTHbIX KOH-
TakToB

[onycTuMoe OTK/OHEHME pacCTOSIHUSI Mexay cepeguHamun ABYX knemm (p. p/), Kak nokasaHo Ha pu-
cyHke 13. coctaBnsieT £0.10 mM. lo6aBbTe 0.01 MM 418 KaXAbIX AONONHUTENbHbLIX 20 MM. €C/In paccTositHue
mMexay cepefmHaMu knemm (mevyaTHbIX KOHTakToB) npeBbiwaeT 100 mMm.

10
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Opafxa knevm

ri*aTuk nnara

PucyHok 13 — PaccTosiHne Mexay cepesuHamn Knemm

55.2 [onycTumoe OTK/IOHEHUE LNPUHBI KNEMM
[onycTMoe OTK/IOHEHME LINPUHBI KNeMM (W), Kak NoKa3aHo Ha pucyHke 14. ykasaHbl B Tabnuue 13

K TH
PucyHok 14 — LLnpuHa knemm
Ta6nuuya 13 — [lonycTUMbIE OTKNOHEHUS WNPUHBI KNEMM NeYaTHOro KoHTakTa
Pa3Mepr B MUnanMmeTpax

LLMprmMa F.nemMm u [onycTMble OTKIOHEHMS

He 6onee 1.0 +0.05
Bonee 1.0 +0.10

5.5.3 CwmeuleHne cepeanHbl KNEMM Ha BEPXHEW U HUXHE CTOpoHax naatbl
[onycTumMble OTKIOHEHUSI CMELLEHNSI CEPeAUHbl KNEMM Ha BEPXHel U HWXHeW cTopoHe nnatsl (q), no-

Ka3zaHo Ha pucyHke 15. fonXHO 6bITb + 0.20 MM

5.6 Tlocapo4yHoe mecTo
5.6.1 JonycTumMble OTK/IOHEHUA PACCTOAHUA MEXAY LeHTpamMun ABYX KOHTaKTHbIX Niowanok
JlonycTMble OTK/IOHEHUSI PACCTOAHUA MeXy LeHTpamu ABYyX CMEXHbIX KOHTaKTHbIX naowagok (S,) un
ABYX napasnnesnbHblX KOHTaKTHbIX N0LWaAoK (S), kak nokasaHo Ha pucyHke 16. ykasaHbl B Tabnuue 14.
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PucyHok 16 — lNMocafo4yHoe MecTo

Tab6nuya 14— fonycTMMble OTKIOHEHVNA KOHTaKTHOW NAOLWaAKM NoCaf04yHOro MecTta

PaccTosiHue Mexay LeHTpamu [JonycTumble OTKIOHEHNS!, MM
s1 +0.03
S +0.05

5.6.2 [lonycTUMble OTK/IOHEHUA WNPUHbI KOHTAKTHOM NnoLlanku

[onycTvMble OTKIOHEHNS LUMPUHBI KOHTAKTHOW niowanky (w). Kak nokasaHo Ha puUcyHke 17. ykasaHHbl
B Tabnumue 15. LLnprHa KoOHTaKTHOWM naowagku yxe 0.15 mm, gomkHa 6bTb AABUS.

PucyHok 17 — LUunpuHa KOHTaKTHOI Naowaaky nocago4yHoro mecra

Ta6nuya 15— [lonycTUMblE OTK/IOHEHUS LUMPUHBI KOHTAKTHOW NowWwagkv nocafgo4yHoro MmecTa

Pa3mepb| B MunanMmeTpax

LLIMpnHa KOHTaKTHOM niowaaku tv [JonycTvMble OTKIIOHEHMSA
OT 6onee 0.15 go He 6onee 0,35 +0.04
Bonee 0.35 +0.06

5.6.3 [lnameTp KOHTaKTHOM nnowagkn v ero 4onycTuMble OTKIOHEeHUs Ans kopnycos BGA unu
CSP

JonycTumMble OTKNOHEHNUA AnaMeTpa KOHTaKTHOW naowagky 4ns kopnycos tuna BGA unn CSP yka3aHbl
HVXXe B MepeyncrieHnsx a) u b).

a) KoHTakHas nnowaaka nokasaHa Ha pucyHke 18. lonycTumblie oTknoHeHns anameTpa ((f) KOHTakKTHO
nnowasaku ansa kopnycos Tuna BGA unu CSP, cienaHHo TONbKO 13 NPOBOAHMKA, MpUBEAEHbI B Tabnuue 16.
12
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PucyHok 18 — [iInameTp KOHTaKTHOM niowasku ans kopnycos BGA nnu CSP.
06pa3oBaHHON TONbKO U3 NPOBOAHMKA

Tabnunuya 16 — JonycTuMble OTKIOHEHUS AnaMeTpa KOHTaKTHOW naowaAkM nocafgoyHoro mecta Ans kopnycos BGA
nnn CSP

QnemeHT [JlonycTMoe OTK/IOHEHWE. MM TonuwHa NpoBoAHUKA 151 CNPaBKM, MM

+0.02

HDI neuwaTtHasa nnarta Ot 20 go 30
-0.03
+0.03

CraHgapTHaa nevaTHas nnata OT 30 go 50
-0.05

b) KoHTakTHas nioliajka nokasaHa Ha pucyHke 19. lonycTumMble OTKNOHeHUst anameTpa (d) KOHTaKTHO

nnowankn ans kopnycos tmna BGA wnm CSP. cchopMMpOBaHHOM OKHOM B Nas/ibHOW Macke, NpuBeAeHbl B
Tabnuue 17.

MasnMakLwxa

PucyHok 19 — [lnameTp KOHTaKTHOI nnowaakm (d) ans kopnycos BGA unu CSP,
chOpMUPOBAHHOI OKHOM B Nasi/ibHOl Macke

Tab6bnuya 17 — [lonycTuMble OTKNOHEHUS AnameTpa KOHTakTHoOW nnowagku (d) nocagoyHoro mecta BGA wnn CSP
CChOPMUPOBAHHOW OKHOM B Nasi/IbHOW Macke

OnemeHT JlonycTMoe OTK/IOHEHWE, MM
HDI neuvaTtHasa nnara +0.03
CraHgapTHaa nevatHas nnata +0.05

13
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5.7 Tno6anbHblil penepHblil 3HaK 1 penepHblii 3HaK 418 NO3ULUOHUPOBAHUSA KOMMOHEHTOB

5.7.1 Twunosas hopma 1 pa3mep pPONOPHOro 3Haka
PenepHbIil 3HaK NO3MLMOHMPOBaHNSA KOMNOHEHTOB Ha pucyHke 20 onpegeneH B Tabnuue 18.

PucyHok 20 — MMpumepbl r1o6ansHOr0 penepHoro
3HAKa U PEnepHOro 3Haka Mo3vLUOHNPOBAHUS KOM-
noHeHTa

Tab6nunya 18— ®opmbl M pasmepbl r106aTbHOTO PeNepHOro 3Haka v penepHoro 3Haka No3nLMOHMPOBaHNSA KOMMNOHEHTOB

OnemeHT dopva [vawvetp, Mm

Ino6anbHblii penepHblii 3HaK U penepHbIil 3HaK NO3ULMOHNPOBAHUS KOMMOHEHTA OKpY>XHOCTb 1.0

5.7.2 lonycTuMble OTK/OHEHMS NO3ULMOHMPOBAHNSA rNo6anbHOr0 penepHoro 3Haka n 3Haka no-
3MLMOHNPOBAHUSA KOMMOHEHTA

[onycTuMble OTKIOHEHUS MO3ULUOHUPOBAHUA rNO6a/IbHOr0 PenepHOro 3Haka M penepHoro 3Haka no-
3MLMOHUPOBAHNA KOMIMOHEHTA, MoKa3aHHbIX Ha pucyHke 20. cocTtasnseT £ 0.1 MMm.

5.7.3 lonycTUMO€e OTK/IOHEHWE NMOJNIOXEHNS PENEPHOro 3Haka No3nLMOHUPOBAHUA KOMMOHEHTa

[onycTMoe OTK/IOHEHNE caMoil fanbHeli KOHTAKTHOW niowanki oT penepHoro 3Haka (u,. u2), kak no-
Ka3aHo Ha pucyHke 20, 80/1XHO cocTaBNATb = 0.05 mm.

5.8 MexcnoiiHoe coeguMHeHne — MeTannusauus Meabio

MUHUMabHas TONLLMHA MELHOTO NOKPLITUS HA CTEHKAX CKBO3HbIX NEPEXOAHbLIX OTBEPCTMUIA U OTBEPCTUI
[N MOHTaXa KOMMOHEHTOB npuBefeHa B Tabnmue 19.

Tab6nunya 19— MyuHUManbHaa TONWMHA MeTanansauun meabo

TonwyHa nnatbl uan TonwmHa cnos (1), Mv MVHMMasbHas TOMLLUWHA MEAHOTO MOKPLITUS, MKM
Bones 2.4 TonwwuHa oroBapusaetca AABUS
OT 6onee 1,0 go He 6oneB 2.4 15
Ot 60nee 0.5 go He 6onee 1.0 12
He menee 0.5 10

Vi3amepeHne [0/KHO NPOU3BOAUTLCA MYTEM ONTUYECKOH Haﬁﬂ}O,D'eHI/IFI BepPTUKa/IbHOro nonepeyHoro cevyeHuns
CKBO3HOr0 OTBEPCTUA. MeCTHble OTK/IOHEHUSA NOBEPXHOCTU HE YYUTLIBAKOTCA.

6 KauecTBO
6.1 3330p MOXAY NPOBOAHUKOM U CTEHKOI MOHTaXHOoro OTBEpPCTUA Unm C nepexogHblM
OTBEPCTUEM

3a30p Mexay NPOBOAHVMKOM U CTEHKOI MOHTa)XXHOTO OTBEPCTUS A1 YCTAHOBKM KOMMOHEHTA WX 3a30p
MeXy BHYTPEHHUM NPOBOAHMKOM U CTEHKOI OTBEPCTUS AO/KeH 6biTb 60/blie 0,13 MM.

14
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6.2 OTK/IOHEHUWE MOJIOXKEHNA MeXy NPOBOAALLMMU CNOAMU MHOTOCNOWHOM nnaThbl

OTK/IOHEHWE NPOBOASALLMX C/TIOEB MHOTOCNOWHOW NnaTthl 4OMKHO YAOBNETBOPSATb YCNOBUSAM, YKa3aHHbIM
B 5.5.3,6.1 n6.3.
6.3 MUHMManbHbI/ NOACOK KOHTAKTHOW nowagku

MUHUMasbHBIA NOSICOK KOHTAKTHOM NOLWaAKN Ha BHELWHEM cfioe (W,). BbI3BaHHbIVi CMELLEHNEM KOH-
TaKTHOM NoLWagkn N 0TBEPCTUSA, U MUHMMASbHbIN MOACOK KOHTAKTHON NMoWaakM Ha BHYTPEHHeM crnoe (w2)
yKkasaHbl B Tabnuue 20 (cM. Takke pUcyHok 21).

Ta6nunya 20— MuHMManbHas TONWMHA MELHOW MeTannmsauum

MyHUMaIbHB I
nemeHT3*

MOSICOK, UM
Ha cTblke KOHTaKTHOI naowankim 1 NpoBoAHMKa IV, r 0.03
MUWHMManbHbI NOSACOK Ha "
[pyroe mecto 0S 90
BHelHeM crioe w,b|
Cnyuaii, HeMeTanIM3npoBaHHOE OTBEPCTUE 1A YCTAHOBKM KOMMNOHEHTA iv, r 0.05
MUHUMANLHLI Nosicok Ha 1@ CTbIKE KOHTAKTHOU nnowajkin 1 npoBoaH1ka w2r 0.03
BHYTPeHHem cnoe ive> [lpyrue (KpoMe OTBEPCTUS OT Ia3ePHOT0 CBEPAEHNA)” 0S 90

al He3aBncyMO OT (POPMbl KOHTAKTHOM MIOLLASKN.

b| Bkntoyas TONWMHY MeTanM3aumm CKBO3HOro OTBEPCTUS.

¢' He Bk/oYan TONLWMHY MeTannn3aumnm CKBO3HOro 0TBepCTUS.

> Ana npefoxpaHeHns BHYTPEHHEN KOHTaKTHOW NioLwaskn fonyckaeTcs OTBEPCTUE, NPOCBEP/IEHHOE N1a3EPOM.

PucyHok 21a — MuHUMasbHbIA NOSICOK Ha BHELUHEM coe

15
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KoHTAKWM niowaan

PucyHok 21 ¢ — [onycTumasi 06nacTb paspbiBa nosicka

PucyHok 21 — MyHUMasIbHbIA NOSICOK KOHTaKTHOW MioLLaakm

6.4 O6paboTka NOBEPXHOCTK

6.4.1 30M10TOEe NOKPbITUE A1 NeYaTHOro KoOHTakKTa

30/10TO€E NOKPbITUE A1 NEeYaTHOro KOHTakTa 06blYHO HAHOCUMTCA TBEPAbIM 30/10TOM Ha HUKENMPOBaH-
HOM nogcrnoe.

a) HvkenupoBaHue

TosnWwmMHa HUKENNPOBAHUSA HA NeYyaTHOM KOHTaKTe Ao/KHA ObiTb 60/1ee 2.0 MKM.

b) 3010TOE NOKPbITUE

TBepZoe 30/10TO JO/MKHO UCNOJIb30BaTLCA AJ/151 HAHECEHNSA MOKPbITUSA Ha NeYaTHbIA KOHTaKT C TO/LLMHOM
nokpbITUs 6onee 0.1 MKM.

6.4.2 MNpoyee NOBEPXHOCTHOE MOKPbITUE

[etann gpyrux meTogoB 06paboToOK MOBEPXHOCTM, B TOM YMc/ae MeTanmsauny 30/10TOM U NpUNoem,
3aBUCAT OT CNOCOG0B COeANHEHNS (Hanpumep, Naiku uaM NPoBOMIOMHOIO cBapuBaHus). aHHas nHopmaums
[omkHa 6biTb AABUS.

6.5 [ledhekTbl NasbHOW Macku

MpumeHsatoTCcs cnepytoline TpeboBaHus:

a) AedieKTbl Ha KOHTaKTHOW niowaake ansa kopnycos BGA nnm CSP gomkHbel cooTBeTcTBOBaTh 5.6.3;

b) NasinbHasa Macka He JO/DKHA UMETb LapanuHbl, LenylieHme, Meskme 0TBEpPCTUS WA NMOCTOPOHHUIA
maTtepuasn. OHa He AOo/MKHa UMETb B3AyTWe, OTKpbIBaloLLee 4Ba CMEXHbIX MPOBOAHMKA,;

C) NonoXeHne NpPoBOAHUKA MOC/Ie NOKPbITUS NasfbHON MACKOW AO/HKHO COOTBETCTBOBATb PUCYHKY 22.

d) MuHMManbHas LWWpuMHA KOHTaKTHOW Nowagkv, Bbi3BaHHas CABUIOM Mas/ibHOW Macku (w) Ha
KOHTaKTHOW nnowafke Ha BHELHEM MPOBOASLLEM C/l0€ MeyaTHOW nnaTbl, WCNOSb3yeMON ANs YyCTaHOB-
KN KOMMOHEHTOB, Kak MOKa3aHO Ha pUCYyHKe 23. AO/KHA COOTBETCTBOBATb TPe6OBaHMSAM, NPUBEAEHHbIM B
Tabnuue 21.

16
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HrosnyBnm

Hwuronycnmo
Mpokya* KoHrankasi

MomogHvbe  Tlogkynum
Moero

ocHoBamu!

PucyHok 23 — MuHMManbHas KOHTakTHast niowagka, chopMrpoBaHHasa cMeLLeHnem nas/ibHol Macku

Tab6nunya 21 — MuHUMANbHbIV NOACOK KOHTAKTHON NIOLWaAKN

nemeHT
Bug anemeHTa

HapyxHblii BUA npunos

MVHUMaUTbHBI MOSICOK KOHTAKTHO N/1oLLaaKu

[Jo kpas oTBepcTUsi

LonxHo 6bITb 60nee 0,03 Mm
Pa6ouas o6nacTb naviku fomkHa 6bITb 60nee 70 %

17
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e) HanoxeHune, Ma3ok 1 CABUT Nas/ibHOW Macku Ha KOHTaKTHY0 nioLwaaky [HanpasneHue no wmpuHe (v)
W HanpasneHve no AnvHe (x)] Ha BHELIHeM MPOBOAALLEM CNOe MeyaTHoi nnaTbl, UCMOb3YyeMoro 4na ycTa-
HOBKM KOMMOHEHTOB, KakK MoKa3aHO Ha PWUCYHKe 24, AO/MKHbl COOTBETCTBOBATb TPeOOBaHUAM, yKa3aHHbIM B
Tabnuue 22. NMokpbITVE YAaCTU PUCYHKA KOHTAKTHOM N/OLaAKM, Kak MoKa3aHo Ha PUCYHKe 24 b, 4OKHO BbITb

AABUS.

PucyHok 24 a — CMeLLeHne nasnbHoi PucyHok 24 b — CmelleHne v noaHoe
Mackm NOKpbITUE NasIbHOV MacKoii

PucyHok 24 — HanoxeHue, NOKPbITUE 1 CMEeLLeHNE NasbHOW Macku

Ta6nuuya 22— HanoxeHue, NOKPbITUE U CMELLEHME NAasA/IbHOW MackyM Ha NOcafo04HOM MecTe

3neveHT HanoxeHune, NoKpbITUE U CMeLLeHre, MM
WupwuHa (y) He 6onee 0,05
AnunHa (x) He 6onee 0,05
f) HanoxeHne, NOKpbITVE U CMeLLEeHe Nas/fbHOMW Macky Ha LUapoBO KOHTaKTHOM nnowagke wam Ha

naowagke AnA NPOBOAHOrO MOHTaXa He [O/HKHO CYLLeCcTBOBaTb, €C/IM Tak Kak Npu NPOeKTUpoBaHUN Nasb-
Hasf mMacka 3akpblBaeT KOHTaKTHYIO NIoLazKy.
6.6 MapkupoBka

6.6.1 OO6Lwme nonoxeHus

Hwxe npuBefeHbl MOMEHTbI, HAa KOTOpble HY)XHO obpaliaTb BHUMaHWe A5 MapKMpOBKY B LIE/IOM,

a) MapkvpoBka He [0/KHA UMEeTb PasMbITOCTb WK KAKCY, BAWSIOLWLYIO HA YNTAeMOCTb 3HakKa, Kak no-
Kas3aHo Ha pucyHke 25.

PucyHok 25 — MpuMepbl pas3mbITUS WU KNSIKChI

b) MapkupoBKa o/kHa GbITh HanevyaTaHa He 6amke 0,2 MM OT KOHTAKTHOW NOLWaAK1 NepexoiHoro oT-
BEPCTHUS, KOHTAKTHOI N/OWaAKM CKBO3HOTO MOHTAXHOTO OTBEPCTUSI U NOCAZ04YHOrO MecTa.
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c) MapknpoBka ¢ BbicoTOl (/1) MeHee 1.5 MM MOXET OKa3aTbCsi HEpPa3bopuMBOli ANst oNpedenieHns 3Haka
Kak OyKBbl MU 3HaKa {KpOMe KMTalicKux CUMBOIOB). Huxe npuBedeH NpUMepP BbICOTbl 3HAKa MapKUPOBKM.

MpumeyaHnel — PekoMeHAyeTCcs UCNOb30BATb LLMPUHY HUK 6onee 0.15 MM 415 MapKUpOBKU.

MpumeyaHne2 — MapKMpOBKY PeKOMeEHAYyeTCs HaHOCUTb NMM6B0 HeNoCpPeACTBEHHO Ha PUCYHOK MPOBOAHNKA,
Nn60 He kacasicb NPOBOJHMKA.

6.6.2 NMoBEPXHOCTb NPOBOAHUKA

He fomkHO 6bITb HabyxaHusl, MOPLUVH, TPELUUH, OTAENEHNSA NMPOBOLHUKA OT MOAJIOKKA U MeTanimye-
CKOTO paspyLUeHUsi Ha Kpal NpoBOAHMKA. He f0/MKHO ObiTb U3MEHEHUs LiBeTa, KOTOpoe MOXET Bbi3BaTb fe-
(heKT B NeyaTtHoOM y3/ie, 3arpsi3HEHNS UM MOCTOPOHHEr0 MaTepuana Ha NoBepxXHOCTW NPOBOAHWMKA. Hanuune
OroJIEHHOro NPOBOAHVKA, NOATPAB/EHHOIO NMPOBOAHMKA, MPOBOAHMKA C NOATPABMEHHLIM MOKPLITUEM, HE [0-
nyckaeTcs.

6.6.3 flethekTbl mexay NpoBOAHUKaAMMN

He f,0MKHO 6bITb NOCTOPOHHETO MaTepuana Mexay NpoBOAHWUKaMU, KOTOPbIA MOXEeT Bbi3BaTb Npo6aemy
n3onayun.

6.6.4 fedekTbl B U30NALUOHHBIX C/IOAX

JedekTbl B U30MSALNOHHBIX CIOAX NPUBEAEHbLI HUXE.

a) MU3NWHT 1 TpeLwmnHbI

He f0/MKHO BbITb HUKaKMX MPOKOMIOB U TPELLMH, KOTOpblE OTKPbIBAKOT NPOBOAHVKN, OTBEPCTUSA A5 yCTa-

HOBKV KOMMOHEHTOB W/ CKBO3HblE 0TBEpCTUA. MNpruMepbl MU3INHIA («CbINW», PAGU3HbLI) 1 TPELLMH NoKasaHbl
Ha puUcyHkax 26 n 27.

Mu3nAnHr (Cbinb, pAabusHa)

PucyHok 26 — Mpumep MU3uHra
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TpeLmHb!

PucyHok 27 — lpumMepsl
TpewuH

b) PaccnavBaHue, HabyxaHve 1 ny3bipun

He [o/mKHO GbITb paccnoeHusi, HabyxaHns u ny3blipei, YTO MOXET MPUBECTU K Npo6GeMe HafeXHOCTH
npoAyKTa Ha MHOTFOC/I0HOM nnate.

C) BKtOYEHe MHOPOAHBIX MaTepuaios

He go/mkHO 6bITb MOCTOPOHHErO MaTepunana Wnn Kakoro-nnbo aedekTa, Takoro kak paccrioeHune, KoTo-
poe MOXeT NPUBECTU K BOZHUKHOBEHMIO NPO6/eMbl B MPOLecce MOHTaxa.

6.6.5 ®pe3epoBaHNO 1 cBOpPEHNE

TpeLymHbl, BbI3BaHHbIE MHCTPYMEHTOM Npy hpe3epoBaHmn 1 CBEPIEHUN OTBEPCTUI, U OPEOsibl fO/MKHbI
6bITb AABUS.

6.6.6 Mogenb NpoBOAHMKA
Hwxe npuBeaeHbl AedekTbl HA PUCYHKE NPOBOAHMKA.
a) Wenb npoBoAHUKa

LvpuHa wenu nposBofHuKa (1-), Kak nokasaHo Ha pUcyHke 28. fo/mkHa cocTasnAaTb MeHee 30 % oT K-
PVHbI OKOHYaTeNbHOTo NPOBOAHMKA, a ANNHA (/) MeHbLUE LIMPVHbLI NPOBOAHNMKA.

L n
'T (dpmapoinl

1*-
PucyHok 28 — Lenv npoBOAHNKOB

b) OcTaTtok NpoBOAHMKA B 3a30pax Mexay npoBOAHUKaMM

LWnpuHa (iv) ocTaTka NpoBOAHMKA B 3a30pe Mexay NMpoBOAHWKaMU, Kak nokasaHo Ha pucyHke 29 (Bbl-
CTYNbl NN OCTATKU NPU TPaBNEHNN), LO/MKHA cOCTaBNATb MeHee 30 % OT M3roTOBIEHHOIO 3a30pa Mexay npo-
BoAHUKamy unn meHee 0.30 mM. AnnHa octatka (/) fo/mKHa GbITb MeHbLUe KOHEYHOro 3a30pa NMPOBOAHWKOB.

OCritmk MpoBoaHUK

PucyHok 29 — OcTaTokK NpoBOAHMKa
20
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6.7 KoHTakTHasa niowagka

[onyckaemoe OTkNOHeHMe 061acTu, ocTaBLlelica WwupuHbl (iv,. W2) 1 BbicTyna (y) AediekTa, Bbi3BaHHO-
ro OTCYTCTBYIOLLEW YaCTbIO KOHTAKTHOWM NoLWajku, Kak nokasaHo Ha pucyHke 30. JO/MKEH COOTBETCTBOBATH
TpeboBaHMsAM, NpuBefeHHbIM B Tabnuue 23.

Ta6nunya 23— [onycTMoe OTKIOHEHWE Nowaan geekra, 0OCTaBLLENCA WNPWHBI U BbICTYNOB KOHTAKTHOM N1oLWaakn

Mnowaab aedexTa, WMPKUHBI NOSICKA U BbICTYNA KOHTAKTHOM

3nemeHT
nnowaaku

CooTHOoWeHMe ocTaBluelica naowaan v nnouwaau koH- He 6onee 20 %
TakTHOW naowagku

‘ Hukakoii fedekT He f0MKeH AoCTUraTb CTEHKN OTBEPCTUS
OcTaBlascs WNPUHa, Bbi3BaHHas fedektom koH- V1 Aed A A P
TakTHOW nnowaaku

*D Bonee 70 % n“3roTOBMEHHOV LUMPUHBI NPOBOAHMKA
BLICTYN y Kak onpepeneHo B 6.6.6 nepeuncneHve b) — LwmpuHa
Y ocTaTtka B 3a30pe Mexzay NpoBOAHMKaMU W
MKkkaanMk
PucyHok 30 a — LupuHa PucyHok 30 b — LWupuHa PucyHok 30 ¢ — BbicTyn
OCTaBLUECA KOHTaKTHOW OCTaBLUECA KOHTaKTHOW naowagku Ha KOHTaKTHOW
nnowaakm 1 Kpas NPOBOJHMKA nnowiagke

PucyHok 30 — KoHTakTHas nnowagka

6.8 KoHTakTHaa naowanka nocagoyHoro mecra

WwvpwuHa (w) n gnuHa (/,. /12) pedhekta Ha KOHTaKTHON Niowaake, Kak mokasaHo Ha pucyHke 31. AO/KHbI
COOTBETCTBOBaTbL TPEOOBAHUAM, NPUBEAEHHbIM B Tabnuue 24. MakcumanbHoe KONMYecTBo feheKkToB Ha KOH-
TaKTHOW nnowaaxe fonyckaeTcsi He 60/1ee 0fHOrO.

PucyHok 31a — Llienb 1 BbICTYN PucyHok 31 b — Mpokon

PucyHok 31 — [lechekTbl Ha KOHTAKTHOI niolajke nocafouyHoro Mecra
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Ta6nuuya 24 — [edeKkT Ha KOHTAKTHOI Naowaake NnocagovyHoro mecra

LnpuHa rOTOBOW KOHTaKTHOW naowanky nocagovyHoro mecta w. Mm

SnemeHT
Menee 0.8 He meHee 0.8
TpelmHa v BbICTYN WwnpvHa w MeHee 20 % oT w He 6onee 0.15
Onuha /1 MeHee 50 % o1 L
Mpokon (6onblunii pasmep /2) MeHee 20 % or w He 6onee 0.15

Pa3mep BbicTyna A0/MKEH YAOBNETBOPSATL TPEGOBAHUIO MUHUMASIBHOTO PACCTOSIHUSI MEX/AY COCELHVMU NPOBO-
[AHUKaMK, ykazaHHoMmy B 5.4.2.

6.9 JedekTbl KOHTAKTHbIX NAoOWafoK AN MOHTaxa kopnycoB BGA nnu CSP

[JedekTbl KOHTaKTHbIX N0LWAA0K A1 MOHTaxa kopnycoB BGA unu CSP. Kak nokasaHo Ha pucyHke 32,
[O/MKHbI COOTBETCTBOBAaTb TPeOOBaHWMIO, yka3zaHHOMY B Tabnuue 25. 1 He JO/MKHbI NpeBbIWaTh OAHOTO Ha
KOHTaKTHYIO M/IOWwaakKy.

PucyHok 32 a — Lenb v BbICTYN PucyHok 32 b — Mpokon

PucyHok 32 — [lethbekTbl KOHTAKTHbIX NA0OWaf0K N8 MOHTaxa kopnycos BGA unn CSP

Tab6nunya 25— [edeKTbl KOHTAKTHbIX NAOWAaA0K 4159 MOHTaxa kopnycos BGA unn CSP
AnemeHT [JledheKTbl KOHTaKTHbIX MN10WAA0K 18 MOHTaxa koprycos BGA win CSP
Lenb n BbICTYN Pabouas nnoLwaAb KOHTaKTHOM NaoLwWwagKkM Ao/mKHaA 6bITb 6011ee 80 % NpPoeKTHON naowaam
Mpokonsl (6onbwunii pasmep 2) Yepes oTBepcTUs He JO/KHO 6biTb BUAHO N30NALMNOHHBIA CNoWi

[nvHa BbicTyna fo/mkHa obecneunsaTb TpeboBaHWe paccTosAHUS Mexay nposogHukamu (cm. 5.4.2).

6.10 [MeyaTHbI KOHTaKT (k1emMma)

JonycTmoe oTknoHeHue fedekToB B o6nacTax ® n © neyaTtHOro KOHTakTa (CM. pUCyHok 33). KOTOpbIi
[JO/MKEH OblTb 9N1EKTPUYECKN COEIMHEH, KaK NokKasaHo Ha pucyHke 34. AO/HKEH COOTBETCTBOBAaTb TpeboBaHu-
AM. NpyBeAEHHbIM B Tabnuue 26.

a

T 1r

PucyHok 33 — lMNposepsiemble 06n1acTn fedekToB NeyaTHOro KOHTakTa
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PucyHok 34 b — lMpokon

PucyHok 34 — [ledpekTbl B Ne4yaTHOM KOHTaKTe

Ta6nuua 26 — [ledpekTsl B NeyaTHOM KOHTakKTe

nemeHT

Bo3sgelicTBne noactunatoie-
ro nokpbiTna (Ni, Coun 1.4.)

HabyxaHue u oTaeneHve me-
Tannusaymum

BmatuHa

LlapanuHa

BonbLuoit BbICTYN

TpewwrHa 1 BbICTYN C PUCYH-
ka 34,/,. w

Mpokon (HaubonbLwnii
Mep /2) CM. pUCYyHOK 34

pas-

M3meHeHne useTta

Ob6nactb ®

O6nacTtb

Pa3mepbl B MunnumeTpax

O6nactb ®

He gonyckaeTcsl AedekT, KOTOpbIVi MOXET NOBAWSTb HA HAAEXHOCTb NPoJyKTa

BmsATMHA guameTpoMm ANWHOW 60-
nes 0,2 guameTpoBs HegonycTuma

LlapanvHa ¢ wwupuHoli 6ones 0.1
HegonycTuma

BMATUHA AuameTpoMm AnuHoli 6onee 0.5 gna-

METPOB HefonycTuMa

LlapanuHa ¢ wupuHoii 6onee 0.5 HegonycTuma

BbicTyn gnameTpom 6onee 0.1 anameTpa HegoMyCcTUM

/1He 6onee 0.1 L unn w He 6onee
0.1 W

1l fonxeH 6bITb MeHee, uem 1.0 L
WA W [O/KEH G6bITb MeHee 0,2

He 6onee 0.2 L nnn w He 6onee 0.2 IV

/, BomxeH 6bITb MeHee, yem 2.0 L unn w gon-

XeH 6bITb MeHee 0.3

[OnvHa BbicTyna JomxHa o6ecneunBath TpeboBaHWE PaCCTOSIHUS MexXAy NpPOBOAHU-

kamu (cm. 5.4.2)

MpPOKONOB Ha NeYaTHOM KOHTakTe B
o6nactn @ He [OMKHO ObITb

/2 pnameTpom 6onee
0.05 u He 6onee 0.10

/2 pnameTpom 6Gonee
0.10 u He 6onee 0.20

/2 pnameTpom Gonee
0.20

OavH fedekT Ha Bbl-
Bo4 U MeHee 10 %
BCEX BbIBOJOB

OavH pedekT Ha Bbl-
BOJ, U MeHee 2 % Bcex
BbIBO/IOB

Mpokonibl HegonycTn-
Mbl

He gonyckaeTca n3MeHeHve ugeTa, BAnsIoLLee Ha paﬁoqme XapakTepucTuku npoaykra

HepocTaTku neyatHbiX KOHTAKTOB, HE YYacTBYlOLWMX B pa6oTe CXeMbl YCTPOICTBA, cuMTalTcs gedekramu B 06-
lacTv Ha pUcyHke 33 4151 BCeX KOHTAKTOB. Tpe6oBaHwsi, MpuBeAeHHble B Tabauue 26 Aas Takoil 061acTi, NPUMEHUMBbI

K 3TUM KOHTaKTam.
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7 JKcnnayaTtauus U MeToAbl KOHTPOs

7.1 ConpoTuBrieHne) NPOBOAHUNKOB

TpeboBaHusi 1 METO/bl UCMbITAHW CONPOTUB/IEHNA NPOBOAHWKOB NpuBEAeHbl B Tabnuue 27.
COOTHOLLIEeHNSA MexX Ay CONPOTVBAEHNEM W LUMPUHO, TONLWMHON 1 TeMNepaTypoii NPOBOAHMKA MOKa3aHbl
Ha pucyHke 35.

Ta6nuua 27 — Cneundukaums U MeToabl UCTbITAHU CONPOTUBNEHNSI NPOBOAHUKOB

neveHT Tpe6osaHust MeTog vcnbITaHmii
Conpotusnexue MpoBoAHMK 3HayeHne conpoTuBrieHua npoBofgHuka —  CornacHo 10.12
NPOBO/HVKOB AABUS. CooTHoweHusa mexay conpotusne- M3K 61189-3(2007)
HMEM W LUVPWUHON, TOMWMHOK 1 Temnepartypoii
MeTannusmpoBaHHoe NPOBOAHMKA MOKA3aHbl HAa PUCYHKE 35 Ans CornacHo 10.13
CKBO3HOE OTBEpCTUE crpaskm M3K 61189-3(2007)

LLnpuHa NnpoBoAHUKA, MM

0991 1 10 100 1000

ConpoTtuBneHne npoBoaHuka, MOM/HO Mm

¢ - 9MKm, m - 9MKM, .-18 MkM X - 18 MKM >K- 35 MKM. * - 35 MKM

MpumeyaHne — LUuprvHa nNpoBoAHMKA COXPaHSAETCA MOCTOSHHOW, & OTHOCMTE/NIbHOEe COMpOTMBEHME Meau
p= 1.8- 10"®Om cm.

PucyHok 35 — OTHOLIEHUA MexXAy CONPOTUBIEHUEM U LUMPUHOIA,
TO/NLMHOM U TeMNepaTypoit NPOBOAHMKA
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7.2 McnblTaHUA TOKOM NMPOBOAHWKA U CKBO3HOIO MeTasl/IM3upoBaHHOro OTBEPCTUA

TpeboBaHua 1 MeTOoAbl UCMbITAHUIA YCTOWUMBOCTY TOKOBOI Harpyske npueefeHbl B Tabnuue 28.
3aBUCUMOCTb MeX Ay TOKOM, LUMPUHOW 1 TOMLWMUHOK NPOBOAHMKA M NOBbILEHWEM TeMnepaTypbl nokasa-
Ha Ha pucyHke 36.

Tabnuuya 28— TpeboBaHNA 1 METOAbI NCNbITaHWI TOKOBOW Harpysku

SnemeHT Tpe6osaHvs MeTog vcnbiraHuii
KoHTponb MpoBoAHuK AABUS
MO Toky . .
CkBO3HOE MeTanm3npo- COOTHOLIEHNUS MeXAY TOKOM W LWMPUHOW, TONWMHOW U MOK 62878-1-1
BaHHOe oTBepcTue TemnepaTypoii NpoBOAHMKA MOKasaHbl Ha puUcyHke 36
ANA cnpaskn
VHKW W KTAT, W* 1lldomi)emoNeM' w1

PwyHok3A a-Tanuu T NPOBOAHNK* Px3ynak38 b- TONWMH* rPLLIOAHUKK BXTTa*-
CoCTaB/seT 18 bkv NMIT&NM

PricyHOK 38 € -T O I LUMHM MPOBOAHMKA AcyHok3Dd - ToNnwmHanpoBoomn
coctasnseT 70 ML coctasniset 105 wm

PucyHok 36 — COOTHOLIEHNSA MeXAY TOKOM, LUMPWHOW NPOBOAHUKA, TOMLMHON U POCTOM TeMNepaTypsl

7.3 Bu3yasnbHblii KOHTPO/Ib MOHTAXHbIX U NEPEXO0AHbIX OTBEPCTUIA

7.3.1 Bwu3yasNbHblii KOHTPO/b CO CTAHAAPTHLIMU YCNOBUAMM

OTBepCTUA 1 CKBO3HbIE NepexoHble oTBepcTus (d) AOMKHbI YA0BIETBOPATL CAeAYOWUM TEXHUYECKUM
Tpeb0oBaHMAM, €CIN OHW N3YHaTCA HEBOOPYXXEHHbIM [/1a30M, C NPYMEHEHNEM YBEIMUMTE/IbHOTO CTeKa um
C MOMOLLbI MuKpoLLnnda.

a) MoHTaXHble 0TBEPCTUA [O/IKHbI Y0BNETBOPATL TPeOOBAHUAM A1 3aTeKkaHUs CBUHLA U nocneyto-
el nanku.
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OtcyTCcTBME MeTasiin3aLmm Ha CTeHKe OTBepCTUs, Kak nokasaHo Ha pucyHke 37. JO/MKHO COCTaB/ATb
MeHee 25 % no oKpyxHocTu oTBepcTus (/,) n MeHee 25 % no TonwwmHe nnatsl (/2). KonmyecTso oTBEpCTMiA €
fedekTamu [O/MKHO COCTaBnATbL MeHee 5 % oT 06LLero konmyecTBa OTBEpPCTUIA.

fe£0,26f

PucyHok 37 — [lechekT MeTanm3aunm MOHTaXHOro OTBEPCTUS

b) MepexogHble MeTanIn3MpoBaHHbIE OTBEPCTUA NpeAHasHauveHbl A1 3/1eKTPUYECKOro coefuHeHus
MeXAay MpoBOAAMMU CNosiMU. HU fedekT B KOHCTPYKUMU, HU fedeKT B 3N1EeKTPONpPOBOAHOCTM (MeTanimsa-
UM MK 3anonHeHne MeTasl/IMYyeckoi NacTbl) He AONYCKaKTCA U OTBEPCTUS LO/MKHbI COOTBETCTBOBATb Tpe-
6oBaHuaM 11 n 12 B Tabnuue 29.

c) Hatekawowas cmona. [lonycTMoe OTK/IOHEHME Ha BEPTUMKa/IbHOM MUKpOLLIUche HaTekawLweh cMo-
Nbl. KaK MoKa3aHo Ha pUCyHke 38. J0/MKHO COOTBETCTBOBATL CleAyLeMy ypaBHeHuo. J,onycTuMoe OTK/10He-
HVe rOpU30OHTa/IbLHOr0 MUKpOLUMGa HaTekatLeli CMonbl 4O/HKHO COOTBETCTBOBAaTL Tabnvue 29.

[,,12>13runl, /2>,

roe /,, 12— adhdpekTBHAA TONLWMHA BHYTPEHHETO C/I0S, UCK/IKOYasA BbICTYN HaTekaloLwein cMosbl (MKM):
t — TONWMHA BHYTPEHHErOo C/1051, OTHOCSILLLErocs K BbICTYMy HaTekatoLeli CMOsbl (MKM).

C Tara orBepcT*

PucyHok 38 a — BepTukanbHblii MyuKpoLaudg PucyHok 38 b— Opu3oHTaNbHbIA MUKpOLUg

PucyHok 38 — Hatekarowan cmona

Tab6nunuya 29— [onycTMMble OTKIOHEHVA B TOPU3OHTa/IbHOM LWnde
HDI nevatHasa nnata MeHee 10 % OT OKPYXHOCTWU OTBEpPCTUSA

CTaHfgapTHas neyatHas nnata MeHee 25 % 0T OKPY)XXHOCTU OTBEpCTUS
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7.3.2 BusyasnbHblli KOHTPOb NOC/E UCMbITAHWUS Ha TENI0BOW yaap

O6pasLbl, UCNONb30BaHHbIe ANA UCMbITAHWA Ha TenJ0BOW yaap, ONMCcaHHble B NPUIOXEHUN A. LO/KHbI
NpPONTV BM3yasibHbI KOHTPO/Ib C MOMOLLBbI0 MUKpOLnga, Kak ykasaHo B 12.9 M3K 61189-3:2007 (Mwukpo-
LWAng). 1 AO/MKHBbI COOTBETCTBOBATb CNeAyoWwUM TpeboBaHNAM.

a) Yrnosas TpewuHa, napannesibHas TpeLHa n TpelmHa osbru

JlonycTMoe OTKNOHeHVe pa3MepoB Ha BePTUKa/lbHOM MUKPOLL/IMEe HaTekatoLen CMosbl, NOKa3aHHOM
Ha pucyHkax 39. 40 n 41, O/KHO COOTBETCTBOBATHL hopmyne:

[,r2>1/3tunl, +/2>t,

roe /,, 12— adhpekTuBHaA TonwmHa MeHON honbrn ANA KaX0W CTOPOHbI, UCKIOYas BbICTYN HaTekawoLel
CcMOS1bl (MKM);
/ — o6wwas TonwmHa MmegHow onbrv, Kkorga HeT gediekTa, KOTOPbIA MOXHO cUMTaTb TakoBbIM (MKM).

COOWOS OlLLichOrA

PucyHok 39 — YrnoBas TpelyuHa

Cl0COHOO OTBEPCTVE

CKKLU l0a oTBEpCTue
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8 MapkupoBKa, ynakoBKka U xpaHeHue

8.1 MapkupoBKa Ha nusgenunu

MapkmpoBka Ha usgenun gomkHa 6biTb AABUS. MapkupoBka Ao/mkHa BKIYaTh cregyoLlime saemMeHTbl:
a) HavMeHoBaHWe U3aenus uunn Homep nNapTuu;

b) N3roTOBUTENb WK €r0 KOf;

C) paTa npou3BoACTBa.

8.2 MapkupoBKa Ha ynakoBke

MapkunpoBka n3genus gomkHa 6biTb AABUS. MapkmpoBKa fo/mKHa BKIOYaTh CefyrLme 3/1IeMeHTbI:
a) HaumeHoBaHWe n3genvs uunm Homep napTuw;

b) KONNYECTBO M3AENNiA B yNakoBKe;

C) AaTa Npou3BOACTBa;

d) n3roToBUTEsNb UK ETO KOA,

8.3 YnakoBka n xpaHeHue

8.3.1 YnakoBka

YnakoBka u3fenus Oo/hkHa 3aliuwaTe U3fenue oT NOBPEeXAEHWU, Takux Kak LapanuHbl, a Takke 3a-
Wwu1uaTh OT BAaru.

8.3.2 XpaHeHune

MeyaTHble NnaTbl AO/MKHbI XPAHUTLCS B MECTE, T OHWM MOTYT GbITb 3alULLEHbI OT MOBPEXAEHWIA, Bbl-
3BaHHbIX Bfaroi.
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MpunoxeHune A
(cnpaBo4HoOE)

Knaccudukaluus v knacc neyatHoii nnaTel 418 CBETOANOA0B BblCOKOI APKOCTU

MN3yyeHne napameTpoB TEN/0NPOBOAHOCTM 1 NapaMeTpoB KoadduLymeHTa Tennonepefayn nokasbiBaeT, 4To knac-
cudprkaumsa neyaTHbIX NaaT 415 CBETOANOA0B BbICOKOWM APKOCTMU cTana BO3MOXHON C UCNO/Ib30BaHWEM 3TUX NapamMeTpoB.

Vcnonb3ysa napameTp TenJ0NPOBOAHOCTH, NeYaTHble NaTbl HA OCHOBE CMOJIbl A1 CBETOANOL0B BbICOKOWN APKOCTYH
MOXHO pasfennTb Ha ABe KaTeropuu cneayoLinum obpasom:

a) meyaTHasa njarta Ha OCHOBE CMOJIbl AN CBETOANOL0B BbICOKOIM SIPKOCTU C NapaMeTpoM Ten10npoBOAHOCTH 60-
nee 1 Br/mK:

b) neyaTHas nnaTta Ha OCHOBE CMOJbl 4N CBETOANOA0B BbICOKO APKOCTM C napameTpoM Tens0npoBOAHOCTU Me-
Hee 1 BT/mK.

Kpome ToOro, ucnonb3ysa napameTtp kKoadduuuveHta Tennonepegauum (BT/M2K). ctann BO3MOXHbI cnepylouine
Knaccudunkaunm:

c) napameTp koadhuymeHTa Tensonepefayn nevyaTtHoil naatbl HA OCHOBE CMOJbI A5 CBETOANOAOB BbICOKOW sp-
KocT MmeHee 10 BT/M2K;

d) napameTp KoadphuumeHTa Tenonepesadn MeTanIMYecKoii NN KepaMmmnyeckoii neyaTHoW nnatbl 4151 CBETOANO-
[10B BbICOKOW sipkocTu, 6onee 10 BT/M2K_

Ha pucyHke A1 v B Tabnvue A.1 npuBegeHbl NOAPOOHbIE CBEAEHUS O Knaccudukauum n knacce neyatHol nnatbl
[NA CBETOANOLO0B BbICOKO APKOCTW Ha OCHOBE MapameTpa Tenj0npoBOAHOCTY M KO3dhduLmneHTa Tennonepeaayn.

MapameTp TennonpoBogHoCTU. BT/MK

I B | m3» 61249-2-7 n MOK 61249-2-8
—————— T-K-4 C nepexoaHbIMu L
orsepcTmsimm (1,6 Mmv)

M3K 61249-2-1 @

1 MK 61249-2 MOK 61249-2-6 CEM-3c  Avoantmi (LOMM) - <.
NepexoaHbIMM ON<«Ep-

8 FR-4 ¢ niepe- A

XOAHbIMN OTBET CTMHMM( ) M)

CcTuamMn

(1.0 vv) M3K 61249-2-6 CEM-3 63 M Kepamuia (0,65 )

niinexnnHbix nrnenctui 1 0 M)
M3K 61249-2-6 CEM-3 /1 )?:”Sh’;glf‘;"e'iio '
6e3 nepexogHbIx oTBep- ¢ ™ pexoa
A6 n HbIMW OTBEPCTUAMM
CTUiA(1.6mMm) L6mm) |

[T —— PR
' FR-46ranepexogMbx -
‘@ oTeepcTUii (1.6 MM) * °
£ MOK 61249-2-7 1 MOK 61249-2-8
rru**mnes nepe 1ULUMbIA Ul

<1.0 Mm) 1

10 100
MapawveTp koachchmumeHTa Tennonepegaum, Br/m2-mK

PucyHokA.1 — CBA3b Mexay napameTpom TensionpoBOAHOCTHU
n KoadhhuLuMeHTOM Tennonepesaymn
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Ta6nunya A1l — CsfA3b MexAy napamMeTpoM Tenj0MnpoBOAHOCTM M KO3(hdULMEeHTOM Tennonepeaayn

nemeHT

MapameTp koadhdmumeHTa Tennonepesaumn |Bt/m2K)

MapameTp TennonpoBogHocTh (BT/MK)

MeHee 10 He mexee 10
MeHee 1 A —
He meHee 1 B C

B Ta6nuue A.2 nepeuncsieHbl COOTBETCTBYHOLWME CTaHAAPTbl METOAOB MUCMNbITAHWUNA.

Tab6nunuya A.2 — CefA3aHHble METOAbI UCMbITAHNI

VcnbiraHne

Okpyxatolas cpega

Bun3yanbHblii KOHTPONL U MUKPO-
wAndbl

Pa3smepsl

Pa3mepsbl

J/ieKTpUYeckne ncnbiTaHus
COnpoTMBIEHNE NPOBOAHMKA
TokoBas Harpyska, NpPOBOLHUKN
JnekTpuyeckas NPoYHOCTb

CeTeBoe HanpsaxeHue

30

HanmveHoBaHVe vcnbiTaHnsa 1 060pyA0BaHMS M3K nco

MeTogabl UCMbITaHWI 3neKkTpuyecknx matepna- M3IK 61189-2
7I0B. MeyaTHbIX MaaT U APYrux CTPyKTyp Mex-

coefUHEHN 1 neyaTHbIX y310B. HacTb 2. Me-

TOAbl UCMbITAHWI MaTepuanoB AN CTPYKTYp
MexcoeanHeHni

MeTogbl UCMbITAHWI anekTpuyecknx matepna- MOK 61189-3
NOB. MeyaTHbIX nnat U ApYrux CTPYKTyp Mex-

COoefIMHeHN 1 neyvaTHbIX y310B. YacTb 3. Me-

TOAbl MCMbITAHWI MaTepuanos ANA CTPYKTyp
MeXCOeANHEHUI (MeyaTHbIX nnar)

McnbiTaHns Ha Bo3fgeiicTBME BHewHUx thakto- MOK 60068-1
poB. HacTb 1. O6LMe NONOXEHNA N PYKOBOACTBO

MeTofpbl UCMbITaHWIA 3neKTpudeckux matepua- MIK 61189-1
NI0B. MeYaTHbIX MNAT W 4PYTuX CTPYKTYP MEXCO-

efIMHEeHWIi 1 neyaTHbIX y310B. YacTb 1. OCHOB-

Hble MEeTOZbI UCMbITAHWUA U METOLO/OIMS

YcnoBusi UCMbITaHUS W OKpyxatowas cpega NCO 291
4ns nnacTmacc

M3K 61196-3

M3K 61189-3

BeHVpPOBCKMIA faTumk MCO 6906
NCO 3599

MukpomeTp MCO 3611

BbicoTomep — —

MpeuunsnoHHasa niactuHa NCO 8512-1
MCO 8512-2

M3meputens 3a3opos — —

MO3K 61189-3

M3K 61189-3 3E12

M3K 61189-3 3E15

MO3K 61189-3 3E09.3E10
M3K 61189-3 3E09. 3E10



MpopomkeHne Tabnuubl A.2
WcnbiTaHue
MocTosiHHOE HanpsXxeHne

ConpoTtusneHne n3onaymmn

KopoTkoe 3ambikaHune
LlenoctHocTb Uenun
MexaHuyeckune ncnbiTaHna

MPOYHOCTb Ha OTPbLIB KOHTAKTHOIA
nnowazaku

MPOYHOCTL HA OTPLIB KOHTAKTHOM
nnowagki 6e3 Metannuaumm

MPOYHOCTb Ha OTPLIB MOHTAXHOIA
KOHTAKTHOI niowagku

MPOYHOCTb Ha OTPbLIB NOCAA0UHO-
ro mecta 6e3 meTannusalum

AfLresus MeTaninsauum
MpOoYHOCTL Ha oTCanBaHue

Kneiikaa neHTta n nuct

Afresusi nasinibHoOW mMackv u map-
KUPOBKM

McnbiTaHme C nonepeyHbiM pas-
pesom

lMpoyHOCTL Ha oTCNnansaHue
Knelikaa neHta v auct

Hox pns pesku yrnepoaucToit
cTanu

TBepAoCTb  MOKPLITON  MAeHKn
(NasnbHas mMacka u MapkupoBKa)

3Kosornyeckme ncnbiTaHna

Bbicokasi Temnepartypa

HaumeHOBaHWe UCNbITaHNA 1 060pyA0BaHNA
M3K 61189-3
M3K 61189-3

M3K 61189-3
M3K 61189-3
M3K 61189-3

M3K 61189-3

M3K 61189-3

M3K 61189-3

M3K 61189-3

M3K 61189-3
M3K 61189-3
M3K 61189-3

M3K 61189-3

M3K 61189-3

M3K 61189-3

VcnbiTaHne kpacku obuwee (TBepAoCTb Lapa-

naHus)

KapaHgall, npuMeHeHue LBETHOTO rpudpensi

WnudosanbHasa bymara

M3K 61189-3

Jkonornyeckue ucnbiTaHnss — M3IK 60068-2-2

WcneiTanne B. Cyxoe Tenno

FOCT P M3K 62326-20—2019

M3K nco
3E09. 3E10
3EO3
no NOBEPXHOCTN
3E05
mMexay cnosimu
3E01
3E02

3M01 Hopmasnb-
Has aTtMocdhepa

3M07

3MO3

3M07

3M01

3M01 —
NCO 29862
MNCO 29863
NCO 29864

3M01

M3K 61189-3 MNCO 2409

M3K 61189-3 —
NCO 29862
MCO 29863
MNCO 29864
MNCO 4957

3M01
NCO 15184
MCO 9180
MNCO 3366
NCO 21948

M3K 60068-2-2
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MpopomkeHne Tabnunubl A.2
NcnbitaHve
Hwu3kasa Temnepartypa

Tennosoii ygap (Bbicokas U HU3-
Kasa Temneparypa)

YCTORUYNBOCTb K BNaXKHOCTK

Murpauusi

Bubpaums

Bubpaums

WcnbiTaHne Ha ygap

N3rné

KpyuyeHue

Xumuyeckue ucnbitaHns
BocnnameHsemocTb
ConpoTusneHne XMMUYECKUM Be-
uiecteam

32

HavmeHoBaHwve vcnbiTaHus 1 o6opyAoBaHMs
M3K 60068-2-1 VcnbiTaHue A. Xonop

M3K 61189-3

M3K 60068-2-14 WcnbiTaHne N. Vi3ameHeHune
Temneparypbl

IEC 60068-2-30 VcnbiTaHue Db. BnaxHoe Ten-
N0 UMKANYHO (Umkn 124 + 12 4)

M3K 60068-2-38 WcnbiTaHne 2/A0. CoBMme-
LLleHHoe TBMMepaTypHOe/BNaXHOB LUKIn4ye-
CKOoe ucnbiTaHne

MO3K 61189-3

M3K 60068-2-78 WcnbiTaHne Cab. BnaxHoe
Tenno, ycToliunBoe CoCTosiHne

M3KOTO 62866 Ed.1

M3K 60068-2-66 WcnbiTaHne CXx: BaxHoe
Tenno, ycToliunBoe COCTOsIHME (HeHacbllieH-
HbIA Nap nog AaBrieHneM)

dntoc ons naviku

M3K 60068-2-53. McnbiTaHMA 1 pekoMeHja-
uun — CoBMelleHHble Kumatmnyeckne (Tem-
nepaTtypHble/BNaXxHOCTHbIE) U AUHaMUYecKne

M3K 60068-2-6 McnbiTaHne Fc. Bubpauus (cu-
HycounaanbHas)

M3K 60068-2-64 WcnbiTaHne Fh. Bubpauus,
LLIMPOKONOMOCHOE CNyYaiiHoe 1 pyKoBOACTBO

M3K 60068-2-80 TecT: Bubpaunss — cMmeLlaH-
HbIl pexum

TexHonorns NoBepxXHOCTHOro MoHTaxa — Me-
TObl NCMbITAHWA HA YCTOWYNBOCTb U BbIHOC/U-
BOCTb [1/151 MOBEPXHOCTHOIO MOHTaXa npunos
M3K 62137-1-3 Luknnyeckoe ucnbiTaHne Ha
najgeHve

M3K 62137-1-4 WcnbiTaHWe Ha UMKINYECKMUid
n3rné

M3K 60068-2-21 WcnbiTaHne U. TpoyHOCTb
TOPLOB 1 BCTPOEHHbIX MOHTaXHbIX YCTPOICTB

M3K 61189-3

MO3K 61189-3

M3K 61189-3

M3K
M3K 60068-2-1

OT 3NO1

no 3N05

M3K 60068-2-14

M3K 60068-2-30

M3K 60068-2-38

3N06

M3K 60068-2-78

3E20

M3K 60068-2-66

M3K 60068-2-53

M3K 60068-2-6

M3K 60068-2-64

M3K 60068-2-80

M3K 62137-1-3

MO3K 62137-1-4

M3K 60068-2-21

3CO3 (mognexut
nepecmoTpy)

3C04

nco

MCO 9455



OkoHyaHne Tabnuubl A.2
WcnbiTaHue

MasemocTb

YcToliunBOCTb K TENY Naiikn

Tennosoe CcoOMpoTUB/EHNE
ANbHON Macku n MapKUpoBKn

na-

HanmeHoBaHMe ncnboiTaHna un OGOpyADBaHMR

M3K 60068-2-58 WcnbiTaHne Td. MeToabl uc-
NblTaHUA Ha NasemocTb. CTOMWKOCTb K pacTBO-
peHuio meTanamnsaumym u Tenna naiku noBepx-
HOCTHO MOHTMpPYEMbIX YCTPOICTB

Matepuanbl ANsi MOHTaXa 3N1EKTPOHHbIX Y3-
nos. Yactb 1-1. Tpe6oBaHWs K nNas/ibHbIM
thnocam g BbICOKOKAYECTBEHHbIX COeAnHe-
HWIA B 9N1E€KTPOHHbIX cOopKax

M3K 61190-1-2 TpeboBaHus K nasfbHbIM nNa-
cTam

M3K 61190-1-3 TpeboBaHua Kk cnnaBam npwu-
Nnos 3M1eKTPOHHOI YUCTOTLI U NpUNot ¢ dto-
com u 6e3 dtoca

M3K 61189-11 W3mepeHue Temnepatypbl
nnaefeHns u TemnepaTypHbIX [Auana3oHoB
nnasneHnsa nNpunos

Kanudons
Mponaxon
STnnosbIii cNupT

M3K 60068-2-20 NcnbiTaHne T: MeToAbl UCMbI-
TaHWii Ha NaseMocTb W CONpPOTUBAEHWEe Tenny
naviku yctpoiictBamu ¢ BbIBOAAMM

M3K 60068-2-58 UcnbiTaHne Td: MeToabl mc-
nbiTaHUii Ha NasemMocTb, CTOWKOCTb K pacTBoO-
peHuto meTannusauuy u Tenay naku nosepx-
HOCTHO MOHTUPYEMbIX yCTpoicTB (SMD)

M3K 60068-2-20 VicnbiTaHue T: MeToAbl UCnbI-
TaHW/i Ha NasemocTb W COMPOTMBAEHME Tenay
naliku yctpoiictBamu ¢ BblBOZaMMU

M3K 61189-3

FOCT P M3K 62326-20—2019

M3K nco

M3K 60068-2-58

M3K 61190-1-1 MNCO 9453
NCO 9454-1
NCO 9445-1

M3K 61190-1-2

M3K 61190-1-3

M3K 61189-11
MNCO 6353-3
NCO 6353-2

M3K 60068-2-20

M3K 60068-2-58

M3K 60068-2-20

M3K 61189-3
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Mpunoxexnune A
(cnpaBouHOE)

CBefleHna 0 COOTBETCTBUWN CCbINTIOYHbIX MEXAYHapPOAHbIX CTaHAapTOB
HauunoHas/ibHbIM CTaHA4apTam

Ta6nunuya [OA.1

CreneHb O603HaueHVe 1 HaMeHoBaHNe COOTBETCTBYIOLLIETO HaLMOHaIbHOTO
MeX/yHapoAHOro cTaHaapTa COOTBETCTBUA CTaHgapTa
IEC 60194 — .
IEC 61189-3-2007 oT FOCT IEC 61189-3—2013 «MeTofbl MCMNbITAHUIA 3/1EKTPUYECKUX

maTepuanos, nevaTHbIX Nnat v APYrux CTPYKTYp MeXcoenHeHWii n ne-
YyaTHbIX y310B. YacTb 3. MeTogbl UCNbITaHWUi MaTepuanoB ANs CTPYK-
Typ MexcoeAuHeHuni (neyaTHbIX NNaT)»

IEC 61249-2-6 — *
IEC 61249-2-7 — .
IEC 62878-1-1 — *

* COOTBETCTBYIOLMIA HaLMOHaNbHBIA CTaHAapT oTCyTCTBYeT. [lo ero NpUHATUA peKoMeHAyeTCs WCMo/b30BaTbh
NepeBo/, Ha PYCCKUiA A3bIK JaHHOTO MeXAyHapoAHOro cTaHaapTa.

MpumeuaHune — B HacToAwel Tabanue NCNOMb30BaHO CneAylolee yCc/0BHOe 0603HaYeHne cTenexHmn cooT-
BETCTBUS CTaH4apTOB:
- lOT — nAeHTUYHbI CTaHaapT.
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Buénunorpadgusn

IEC 60068-1, Environmental testing — Part 1: Generaland guidance

IEC 60068-2-1, Environmental testing — Part 2-1: Tests — TestA: Cold

IEC 60068-2-2. Environmental testing — Part 2-2: Tests — Test B: Dry heat

IEC 60068-2-6. Environmental testing — Part 2-6: Tests — TestFc: Vibration (sinusoidal)

IEC 60068-2-20, Environmental testing — Part 2-20: Tests — Test T: Test methods for soiderability and resistance to
soldering heat of devices V/ith leads

IEC 60068-2-21. Environmental testing — Part 2-2 1: Test U: Robustness o f terminations and integral mounting devices
IEC 60068-2-30, Environmental testing — Part 2-30: Tests — Test Db: Damp heat, cyclic (12h * 12 h cycle)
IEC 60068-2-38, Environmentaltesting — Part 2-38: Tests — Test ZJAD: Composite temperalure/humidity cyclic test

IEC 60068-2-53, Environmentaltesting — Part 2-53: Tests and guidance — Combined climatic (temperature/humidity) and
dynamic (vibration/shock) tests

IEC 60068-2-58, Environmental testing — Part 2-58: Tests — Test Td: Test methods for soiderability. resistance to
dissolution of metallization and to soldering heat of surface mounting devices (SMD)

IEC 60068-2-64. Environmental testing— Part 2-64. Tests — Test Fh: Vibration, broadband random and guidance

IEC 60068-2-66, Environmental testing — Part 2-66: Test methods — Test Cx: Damp heal, steady slate (unsaturated
pressurized vapour)

IEC 60068-2-78. Environmental testing — Part 2-78: Test Cab: Damp heat, steady state
IEC 60068-2-80. Environmental testing — Part 2-80: Tests — Test Fi: Vibration — Mixed mode

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

IEC 61189-2. Testmethods for electrical materials, printed boards and other interconnection structures and assemblies —
Part 2: Test methods for materials for interconnection structures

IEC 61189-11, Testmethods for electrical materials, printed boards and otherinterconnection structures and assemblies —
Part 11: Measurement of melting temperature or melting temperature ranges of solder alloys

IEC 61189-3-913, Test methods for electrical materials, printed boards and other interconnection structures and
assemblies — Part 3-913: Test method for thermal conduchbvily ofprinted circuit boards for high-brightness LEDs

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 soldering pastes for high-
quality interconnects in electronics assembly

IEC 61190-1-3. Attachment materials for electronic assembly — Part 1-3: Requirements for electronic grade solder alloys
and fluxed and non-ftuxed solid solders for electronic soldering applications

IEC 61249-2-8. Materials for printed boards and other interconnecting structures — Part 2-8: Reinforced base materials
dad and unclad — Modified brominated epoxide woven fiberglass reinforced laminated sheets of defined flammability
(vertical burning test), copper-clad

IEC 62137-1-3, Surface mounting technology — Environmental and endurance test methods for surface mount solder
joint— Part 1-3: Cydic drop test

IEC 62137-1-4. Surface mounting technology — Environmental and endurance test methods for surface mount solder
joint— Part 1-4: Cyclic bending test

IEC 62326-1, Printed boards — Generic specification

IEC 62326-4. Printed boards — Part 4: Rigid multilayerprinted boards with interlayer connections — Sectional specification
IEC/TR 62866:2014. Electrochemical migration in printed winng boards and assemblies — fAechamsms and testing

ISO 291, Plastics — Standard atmospheres tor conditioning and testing

ISO 2409. Paints and varnishes — Cross<ut test

ISO 3366. Coated abrasives — Abrasive rolls

ISO 3599. Vemier callipers reading to 0.1 and 0.05 mm' (withdrawn)

ISO 3611. Geometrical product specifications (GPS) — Dimensional measunng equipment: Micrometers for external
measurements — Design and metrological characteristics

* 3ameHeH Ha ISO 13385-1.
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I1SO 4957. Tool steels

1SO 6353-2, Reagents for chemical analysis — Part 2: Specifications — First series
1SO 6353-3, Reagents for chemical analysis — Part 3: Specifications — Second series
1ISO 6906. Vemiercallipers reading to 0.02 mm* (withdrawn)

1SO 8512-1 . Surface plates — Part 1: Castiron

1SO 8512-2 . Surface plates — Part 2: Granite

1SO 9180. Black leads for wood-cased pencils — Classification and diameters

1ISO 9445-1. Continuously cold-rolled stainless steel — Tolerances on dimensions and form — Part 1: Narrow strip and
cutlengths

1SO 9453. Soft solderalloys — Chemical compositions and formslabelling and packaging
1SO 9455 (all parts). Soft soldering fluxes — Test methods

1SO 13385-1. Geometrical product specifications (GPS) — Dimensional measuring equipment— Part 1: Callipers: Design
and metrological characteristics

ISO 15184. Paints and varnishes — Determination of fumhardness by pencil test

ISO 21948. Coated abrasives — Plain sheets

1SO 29862. Selfadhesive tapes — Determination of pee! adhesion properties

1ISO 29863. Selfadhesive tapes — Measurement of static shear adhesion

1SO 29864. Selfadhesive tapes — Measurement ofbreaking strength and elongation at break

* 3ameHeH Ha ISO 13385-2.
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YK 621.3.049.75:006.354 OKC 31.180 IOT

K/loueBble crioBa: nnathl nedaTHble, sIPKUE CBETOAMOABI, MOHTAXHbLIE OTBEPCTUS, METOAbI KOHTPO/IS, MapKu-
poBka
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