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FOCT P 53734.3.2—2013
(M3K 61340-3-2:2006)

HALULWOHANBbHBIWN CTAHOAPT POCCUMCKOMN OSGELEPALUNMN

DnekTpocTaTuka
METO/Abl MOAE/IMPOBAHNSA 3/IEKTPOCTATUUECKNX ABIEHUN
DdnekTpocTaTuyecknini paspsag. Mogenb MexaHUYecKoro ycTpoincrTea

Electrostatics. Methods for simulation of electrostatic effects. Model of mechanical device electrostatic discharge

fata BBegeHns — 2014—03—01

1 0O6nacTb NpUMeHeHus

HacToswwii ctTaHgapT onuncbiBaeT hopMbl MMMY/bCOB TOKa paspsaaa, Mcnofb3yemble AN MOAenMpoBa-
HWA anekTpocTaTnyecknx paspagos (3CP) no mogenn mexaHuyeckoro yctpoiictea (MM), 1 coaepXnT OCHOB-
Hble TpeboBaHNA K 060py[0BaHMIO 4151 UX BOCNPON3BEAEHUS U U3MEPEHNUS.

CraHgapT ycTtaHaBnusaeT MM gns ncnonb3oBaHWsA B METOAAax WCNbiTaHWii yCTPOMCTB, Marepuanos,
9/1eKTPOHHbIX KOMMNOHEHTOB B LieNAX onpegeneHns nx ycroiumsoct kK 3CP 1 ans ueneii oueHkn achdekTms-
HOCTW 3awuTbl. Cnyyain npumeHenns MM ans ucnbiTaHWii NONyNPOBOAHMKOBbLIX MPUGOPOB, He HAXOAALMUXCA
noA, HanpshkeHnem, paccmotpeH B M3K 60749-27 [1].

YcTaHOBNEHHbIE B HACTOSILLEM cTaHfapTe (hopMbl MMNYNbLCOB He credyeT WCNOoMb30BaTh NpY UCMbITa-
HMAX paboTaloLWwmnx 3M1eKTPOHHbIX CUCTEM Ha 3/1EKTPOMArHUTHY0 COBMECTUMOCTb. TOT cryyail paccMoTpeH
B FOCT 30804.4.2.

2 HopMaTuBHbIE CChINIKK

B HacTosAuWwem cTaHfapTe Ucnonb3oBaHa HOPMaTUMBHASA CCblfika Ha cneayLwuii cTaHaapT:

FOCT 30804.4.2 (M3K 61000-4-2:2008) COBMECTUMOCTb TEXHUYECKUX CPEACTB 3NeKTpoMarHuTHas.
YCTONUYMBOCTb K 3/1EKTPOCTATMYECKMM paspsagam. TpeboBaHus n meToabl ucnbitaHuii (MK 61000-4-2:2008
«3dnekTpoMarHutTHas coeMmectumocTb (BMC). YacTb 4-2. MeToabl UcnbiTaHWii N n3mepenHuii. Ucnbita-
HWe Ha HEBOCMPUMMUYMNBOCTL K 3N1EKTPOMarHuT>omMy paspsagy». MOD)

NMpumeyaHue — TMlpu NOMb30BAHWUN HACTOALLMM CTAHAAPTOM Liesiecoo6pasHo NPOBEepPUTL AeliCTBINE CChINOUYHbIX
CTaHAapTOB B MHGOPMALMOHHOI cucTeme 06LLEro Nob30BaHWs — Ha ouLnanbHOM calite deflepanbHOro areHTcTBa no
TEXHWYECKOMY PEerynvpoBaHuio 1 METPOorMM No CTaHhapTM3auun B CETU VIHTEPHET UM MO €XErofHo M3aaBaemMomy WH-
¢hopmaLoHHOMY ykasaTenio «HaunoHabHble CTaHAapTbl», KOTOPbIA ONy6/MKOBaH MO COCTOSHUIO HA 1 AHBAps TekyLlero
roga, 1 no BbiMyckam eXemMecs4HOro MHPOPMaLMOHHOTIO yKka3aTensi «HauuoHanbHble cTaHaapTbl» 3a Tekywuii rog. Ecnm 3a-
MEHEH CCbINIOYHbI CTaHAaPT, Ha KOTOPbIM AaHa HeJaTMpPoBaHHasA CCbinka, TO PEKOMeHAYeTCsA UCNOb30BaTh AeliCTBYIOLLYIO
BEPCUIO 3TOT0 CTaHZapTa C yYEeTOM BCEX BHECEHHbIX B laHHY0 BEPCUIO U3MEHEHUI. ECNM 3aMEHEH CCbINOYHbI CTaH4apT, Ha
KOTOpBbIi faHa faTupoBaHHasA CCblfka, TO PeKOMEHAYETCA UCNO/b30BaTb BEPCUIO 3TOTO CTaHAAPTa C yKka3aHHbIM Bbllle ro-
LOM yTBepXAeHUs (NpuHATKSA). ECn nocne yTBepXAeHNUs HACTOSILLEro CTaHAapTa B CCbINOYHbIN CTaHAAPT, Ha KOTOpPLIA AaHa
faTtupoBaHHas ccbifnka, BHECEHO U3MEHeHMe, 3aTparnsaiollee NosoXeHne, Ha KOTOPOE faHa CCbl/ka, TO 3TO NONOXEHWe pe-
KOMEH/YETCS NPUMEHSITb 6e3 yueTa ;aHHOT0 U3MEHEHWSI. EC/N CCbIIOYHLIN CTaHAapT OTMEHEH 6e3 3aMeHbl, TO NOJIOXEHME,
B KOTOPOM flaHa CCblNKa Ha HEero, pekoMeHayeTCs MPUMEeHATb B HacTu, He 3aTparnBaioLeil 3Ty CCbiky.

3 TepMuHbI 1 onpegeneHus

B HacTosLWeM cTaHAapTe NPUMEHEHbI clieyowme TEPMUHbI C COOTBETCTBYIOLUMW ONpeaeneHnsaMu:
31 o6pasey (unit under test. UUT): MaTtepuan, npeaMeT, yCTPOACTBO U T. N, NoABEpPraeMoe BO34eit-
cteuio 3CP no MM.

N3paHue odbunymnanbHoe
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3.2 oTka3 o6pasuya (UUT failure): CobbiTne, npy KOTOPOM ob6paseL, He ya0BNeTBOPSAET OAHOMY Un 60-
Nnee napameTpam B pe3ynbTare UCMbITaHWiA.

3.3 noporosoe HanpsixeHne OCP (ESD withstand voltage). MakcumansHoe npunoxeHHoe 3CP Ha-
NpsHKeHWe. Npy KOTOPOM NapameTpbl 06pasua He NPeBbIWAT HU OAMH U3 YCTAHOB/EHHbLIX NPeaenos, npu
YCNOBWU, YTO WUCMbITAHNS MEHBLLUUM HanpshKeHWeM Takke Gblav YCNewHo NpoigeHsl.

4 O6opypoBaHue

4.1 leHepaTtop 3CP no MM

eHepaTop SCP no MM — o6opygoBaH/e, BOCNPOU3BOASALLEE UMMY/IbC TOKA pa3psfa, KOTOpbli MO-
fenvpyeT pa3spsg no MM. Cxembl reHepaTopa MMMNy/bCOB U TecTepa onpefesieHns Harpysku nokasaHbl Ha
pucyHke 1.

4.2 O6opypoBaHue AN NPOBEPKU MMNYNbca

B HacToswem cTaHAapTe onpefensetcs o6opygoBaHve, Cnoco6HOe M3MepUTb UMMYMbCbl Toka. DTO
obopyfoBaHue Bk/OYaeT B cebs CMCTEMY 3anncy UMMNYIbCOB, PE3NCTOP BbICOKOTO HanpshkeHus, npeobpaso-
BaTeNlb TOKa U Apyrve ycTpoicTaa.

4.2.1 Cuctema 3anucu MmMnynbcoB

Cuctema 3anucy MMMybCOB JO/MKHA VMETb MUHUMAsIbHYIO LUMPYHY MOSI0Chl OAUHOYHOIO UMMY/bCca
350 Mru,.

4.2.2 OueHoYHasa Harpyska

[ns noBepkn PYHKLMOHATBHOCTU reHepatopa MMNy/1bCOB TPEeOYTCA ABE OLEHOYHbIE Harpy3ku:

a) Harpy3ka 1: 3akopauuBatoLLmii NpoBoA;

b) Harpyska 2; HU3KOMNAYKTUBHbIN pe3nctop 500 Om + 1 %. npegHa3HaveHHbI A5 paboTbl C Hanpsxe-
HUAMW. KOTOpble ByAyT UCNOb30BaTbCA AN Mogenvuposanus 3CP.

BbIBOAbI OLEHOYHON Harpy3ku (3akopayvBaioLiero NpoBoja v pesnctopa) A0/KHbI ObiTb, HACKONBLKO
BO3MOXHO, KOPOTKUMU 1 COEAVHATLCA C BbiBOgamu A 1 B Ha pucyHke 1 nocnefosartefibHO C npeobpasosaTe-
niem ToKa.

4.2.3 MNpeobpasoBaTtesib TOKa

Mpeobpa3sosartenb TOKa AO/MKEH 06n1agaTh WUPUHOW NOAOCLE MUHUMYM 350 MIL,.

5 TpeboBaHusa K umnysnbcy Toka no MM

5.1 O6wune TpeboBaHns

[Jo vcnbiTaHnii 06pasyos aTTecTtaums reHepatopa 9CP nmnynbcos no MM fomkHa nogTeepanTb hop-
MY UMMY/IbCOB TOKa paspsfa Kak Yepes nNpoBOfJ, 3aMblkaHWs, Tak U Yepe3 akTUBHYIO Harpysky. TpeboBaHus K
UMNYNbCy Yepe3 3akopayuBaloLMii NPOBOJ, yka3aHbl HA PUCYHKE 2 ANA MONOXUTESNbHbIX U OTpULATENbHBIX
HanpshXeHWii, koTopble onpegeneHsbl B Tabnvue 1, a TpeboBaHnsA K UMNYbCy Yepes akTUBHYH Harpysky Anis
HanpshxeHns 400 B npvBegeHbl Ha pucyHke 3 1 B Tabnuue 1

5.2 MpoBepka cOOTBETCTBUA 060pyA0BaHNSA

MoBepka 060pyf0BaHUs JO/MKHA GbITb NPOBEAEHA BO BPEMS MEPBUYHBIX NMPUEMOYUHBIX UCMbITAHWIA. Mo-
BTOpHas noeepka TpebyeTcsi B ciyyasx, koraa 060pyfoBaHme NoABeprasiocb PEMOHTY U MOXET BOCMPOU3BO-
[UTb UCKaXKEHHbIA UMMYNbC. Kpome TOro, MMNy/bChbl JO/MKHbI NEPUOAUYEcK NPoBepsTbes. Ecnn ans ucnbl-
TaHuii o6pasua Ncnosb3yoT UCNbITaTeNIbHY C6OPKY UK NaaTy, TO Takas Xe UcnbiTaTtenbHas c6opka (nnata)
[0/XHa 6bITh UCMONb30BaHA U A1 NPOBEPKU 060py0BaHus. B ciyyae ecnm UMnysbC He COOTBETCTBYET yKa-
3aHHbIM B Tabnuue 1 v Ha pucyHkax 2 U 3 napamMeTpam, BCe UCMbITaHWs, MMEBLUME MECTO Noc/e nocnegHei
YCMeELIHO NPOBEPKM MMMy bCa, MPU3HAKTCS HELOCTOBEPHLIMM.
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1— reHepatop ICP nmnynbcoB no MM (HomuHanbHo 200 ndy); 2 — BbIBOA, A; 3 — nepekntoyatens. 4 — BbiBog 8; 5 — obpasely;
B— OL|EHOYHas Harpy3ka; 7 — 3aKopauuBatoLLyii nposog, 8 — conpotusnieHne 500 OM. 9 — npeobpasoBaresb Toka

PucyHok 1 — Cxema reHepatopa vmMnysibcos no MM

[MosAACHEHNA K pUCYHKY 1

a) OLLEeHOYHbIe Harpy3sku 7 1 8 onpegeneHsl B 3.2.2;

b) NnpeobpasoBartesib Toka 9 onucaH B 3.2.3;

c) nepemeHa BbiBOAOB A (2) 1 B (4) oA cMeHbl NOASPHOCTM He JonycKaeTcs;

d) nepekntoyatens 3 3akpbiBaeTcs Ha 10—100 Mc nocsie NPOXOXAEHUSA KaxAoro MMnyabca, Ytobbl yao-
CTOBEPUTLCS B TOM. 4YTO 0bpasel, 1 kakas-nmbo yacTb UCnbiTaTeNbHOMW COOPKM HE OCTaHYTCA B 3apsHKEHHOM
CUCTUSHUN.

MpumevyaHne 1— Ha paboTy reHepaTopa MMMNyNbCOB OKa3blBalT CUNbHOE BAWAHUE NapasMTHas eMKOCTb U
VNHAOYKTUBHOCTb.

NMpuMmeuyaHne 2 — lMpu NPOEKTUPOBAHUM FeHepaTopa UMMY/bCOB HEO6XOAMMO NPUHSATL Mepbl NPeAoCTOPOX-
HOCTN BO U36EeXaH1e NepexoHbIX MPOLECCOB 3apsaa U ABOWHbLIX UMMY/LCOB.

MpumeuaHue 3 — lMocnegoBaTesibHO COEANHEHHOE C NEPEK/YaTeNIeM CONpoTUBIEHE 06ecneunBaeT HN3-
Kyl CKOpOCTb paspsifa o6pasua.

Ta6nunya 1— Cneyndumkaumnsa nmnynbca

o HREET UL pefme ol
A (+ 15%) A A (& 15%)
1 100 1.7 . .
2 200 35 _ _
3 400 7.0 </100’' 4,5 0.29
4 200 14.0 _ N
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20 HC

PUCYHOK 2 — TWUMUYHBIN UMNYNILC TOKA Yepes 3aKopaynBaloLLuii NpoBog

[MosACHEeHNA K PUCYHKY 2:

Mmnynbc Toka AO/MKEH YA0BNETBOPATL CieAyoWwnM Tpe6oBaHNAM:

/pl — makcuManbHbIl NMMKOBLIA TOK onpegeneH B Tabnuue 1;

/p2 — BTOpOW NWKOBBIN TOK JOMKEH BbITb Mexay 67 % un 90 % abCcoNOTHOTO 3HaYEeHUs, NOMYYEHHOTO
ana /pl Ansa Kaxzaoro ypoBHs;

f — ANUTEeNbHOCTb OCHOBHOTO MMMYy/bCca A0/HKHA 6bITh Mexay 63 n 91 Hc.

M3mepeHns fomKHbI NPOBOANTLCSA MeXAy T, (MepBoi TOUKOW Npoxoaa yepes Hyb) U G (TpeTbeit TouKoi
npoxofa yepes Hysb).
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20 HC

PucyHok 3 — TunuyHblii uMnynbc Toka Yyepe3 pesnctop 500 Om

MosiCHEeHNsA K PUCYHKY 3:
Mmnynbc Toka Yepes pesnctop 500 Om fo/mkeH 061agaTh CAeAyOWNMN XapakTepucTnkamu:
W — MakcumasnbHbIi MUKOBBIN TOK JO/MKEH HAXOAUTLCS B YKa3aHHOM B Tabnuue 1 ananasoHe;

/100 — TOK Yepe3 100 Hc, onpeaeneHHbIin B Tabnuue 1.

6 OnpepeneHue ycTohumBocTu obpasua Kk Bo3gelicteuio 3CP

6.1 O6wme NoNoxXeHus

K ycnosBusim ucnblTaHns obpasia 0THOCATCS creaylolune napameTpsbi:
- pasmep obpasua.

- KO/IM4eCTBO MMMY/IbCOB;

- UHTepBas1 Mexay umnynbcamu;

- YPOBHMW BO3AENCTBYIOLLNX HAMPSKEHWIA:

- 3HayeHWs TemnepaTypbl U OTHOCUTE/bHON BN&XHOCTU:

- npejesnbl napameTpos o6pasua, onpegensiomne ero otkas.

6.2 OueHKa ycToliuMBOCTM 06pa3L0B, UMEIOLNX 31eKTPUUYEeCcKne BbiBOAbl

OueHka ycToiuMBOCTV 06pasLoB, UMEILLMX 3MEeKTPUYECKVE BbIBOAbI, YacTo TpelGyeT kraccudukalmm
BbIBOAOB MO TUNaM, HaNpuMMep BXOZ, BbIXOA, NMUTAHWE UKW 3a3eM/IeHMe.

Kaxablii BbIBOA, HE ABMSOWMIACA NUTaHNEM, AOMKEH ObiTb OTAE/BHO UCMbITAH MO OTHOLIEHUIO K BbIBO-
JaM NUTaHUs Uan 3a3emieHust.

Mpu oLeHKe YCTOWUMBOCTM 06Pa3L0B, UMEIOLUX IN1IeKTPUYEeCcke BbiBOAbI, A0MXHA 6GbiTb onpeaeneHa
camas cnabasi KOM6UHaLWsS BbIBOOB W HaligeH nopor oTkasa ansi MM. Takum 06pa3oM, o6pasLibl, Y KOTOPbIX
HeG6O0/bLLIOE YNCNO INEKTPUYECKNX TEPMUHANOB, 0ObIYHO WCMbITLIBAOT MO MM Ansi BCex KOMGUHaLMii

5
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BbIBOAOB. Ecnn y o6pasua MHOro aNekTpMYecKkmX BbIBOAOB, A0MYCKAETCS NPOBOANTL MUCMbITaHNe KOMBUHAL WA
rpynn BbIBOAWB.

MprmeHeHne nmnynbca no MM ans onpegeneHns ycTonuMBoCTM NOIYyNPOBOAHUKOBLIX MPU60poB K SCP
cMm. B [1].

6.3 OueHka 06pasuoB, He UMEIL X 3NEeKTPUYECKUX BbIBOAOB

Ecnn o6pasuom siBAsieTcs Matepuan Wav npegMeT, Y KOTOPOro HeT 3/IEKTPUYECKMX TEPMUHAIOB (Ha-
npUMep. ynakoBka), BO3MOXHO, 6yaeT HE06X04MMO NPUIOKUTL UMMY/LC HAa 06pasel, Yepes a1eKTPoasl Un ¢
MOMOLLbIO APYTUX NOAXOAALMUX CPEACTB.

7 Mpoueaypa nucnbiTaHui

Mpoueaypa UCMbITaHWUI A0/HKHa COOTBETCTBOBaTb YC/TOBUAM NMPpUMEHEHUA O6pa3LJ,0B.

MpumeyaHne 1 — [lpumeHeHne UMNyNbCOB No MM ansi onpefenieHnst ycToiumMBOCTM NOYNPOBOAHUKOBBIX
ycTpoiicTB kK SCP npusegeHo B (1].

[lonyckaeTcs npunaratb N060li ypoBeHb HaNpsXXeHUs B Ka4ecTBe UCMbITATe/IbHOro BO3AelcTBuA. OAuH UMNynbC
o06enx nonspHocTell JO/MKEH NpuaaratbCa KO BCEM BblBOAAM 06pasL0oB WM KOMOUHALMA 31eKTPoJ0B N YPOBHEeNR Hanps-
XeHus.

MpumeyaHne 2 — Y HEKOTOPbIX TUNOB 06pa3sL0B MOTyT GbITb «OKHA OTKA30B», B KOTOPbIX BO3HUKAIOT OTKa3bl He
BO BCEM AMana3oHe NPUI0XKEHHbIX CTPECCOBbLIX YPOBHE HanpsikeHus (Hanpumep, oTCyTCTBKe oTkasa npu 100 B v oTkas
npu 200 B. oTcyTcTBMe oTkasa npu 300 B 1 oTkas npu HanpshxeHun ot 400 B). PekomeHayeTcsa He nponyckaTb CTPeCcCcoBble
YPOBHUW HaNpshKeHus, YToObl oNpesennTb Takme «OKHa OTKa30B».

[LonyckaeTcsi ncnosb3oBaHne pasnyHbiX 06pasLoB A8 KaXA0 KOMOUHaLUM NpeaefbHbIX 3HaYeHWi
n (Mnun) nonsipHocTu. flonyckaeTca NCnonb3oBaTb OAHU U Te Xe obpasubl ANA UCnbiTaHnii Ha 601eo BbiCO-
KNX YPOBHAX HaNpsXXeHUss Npu ycnoBKK, Y4TO BCe 06pasLbl yCNeLWwHO NPOLWAN UCTbITAHNA Ha 6onee HU3KNX
YPOBHSIX.

Ecnu pasnuyHble 06pasLbl NOABEPraloTCsA UCMbITAHNAM Ha HECKOJIbKMX YPOBHAX W (MNK) NONAPHOCTSAX,
TO UCMbITAHWSA CYUTAIOTCA 3aBEPLUEHHbIMU NOC/Ee UCMbITaHNA BCeX 06pasLoB.

8 Kputepuu oTkasa

O6pasel cumTaeTcs OTKasaBLUMM, €C/IM OH He COOTBETCTBYET NPUMEHSEMbIM NapameTpam cneunduka-
unn B pesynbtate OCP ucnbiTaHuii.

9 Knaccudmkaumsa obpasuos no ctoikoctn Kk 9CP

Mpy HEOBXOAMMOCTU YCTaHaBNMBAIOT KNaccudmkalmio o6pasyoB no ycToiiumBocTy kK SCP.

MpumeyaHne — HanpshkeHne SCP 06bIYHO SIBAsieTCS NOAXOAsALEN OCHOBOW ANA Knaccuukaunm, Ho B He-
KOTOpPbIX CAyYasx MoryT 6biTb WCNOMb30BaHbl APyre NoAaxofbl. 3a4acTylo AOCTATOYHO COCNATbCA Ha BblAepXuBaemoe
HanpshkeHne 6e3 HeE06X0AUMOCTM AONONHUTENBHOM Knaccudmkaymm.

B [1) npuBegeHa knaccudmkaumsa croiikoctn kK SCP no MM gns nonynpoBOAHUKOBBLIX NPUGOPOB.
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(11 MD3K 60749-27:2006 Mpubopbl NONYNPOBOAHMKOBbIE. MeTOAbl MeXaHWYeCKUX W KAMMaTUYECKUX WUCMbITaHWIA.
YacTb 27. VicnbiTaHne 4yBCTBUTENbHOCTU K 3/1eKTpocTaTu4eckomy paspsgy. MawmnHHas mo-
aenb

(IEC 60749-27:2006) [Semiconductor devices — Mechanical and climatic test methods — Part 27: Electrostatic
discharge (ESD) sensitivity testing — Machine model (MM)J
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