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ANEKTPOCTATUYECKUX SABFIEHMIA. DnekTpocTaTtuyeckuin paspsaa. Moaenbs vyenoseyeckoro tena» (IEC 61340-3-
1:2006 «Electrostatics — Part 3-1: Methods for simulation of electrostatic effects — Human body model (HBM)
electrostatic discharge test waveforms»). MNpu 3T0M gononHuTenbHbIE cnoBa (hpasbl, NOKasaTenm, CCbiNku),
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eXemMecayHo20 UHQOPMalUOHHO20 yKasamens «HayuoHanbHble cmaHOapmbiy. Coomeemcmeyioujas uHgopmayus,
yeedomaeHue U meKkcmbl pasmeujaromcss makxke € UHGOpMauUuoHHOU cucmeme obuje2o Monb3osaHus — Ha
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5 ) _ (M3K 61340-3-1:2006)
HAUMWOHANBbHbBLIN CTAHOAPT POCCUNCKON GEAEPALUMN

OneKkTpocTaTuka .
METOAbl MOAEJIMPOBAHUA NEKTPOCTATUYECKUX ABNEHUU
AnekTpocTaTuyeckun paspsaa. Mogenb YenoBevyeckoro tena

Electrostatics. Methods for simulation of electrostatic effects. Human body model. Electrostatic discharge.

Nara BBegeHus — 2014-03-01

1 O6nactb NpUMeHeHuns

Hacroawwii craHgapt onucbiBaeT OpMbl  MMMYNbLCOB TOkKa pa3psiaa, MUCNomnb3yemble Ang
MoAenupoBaHua anekrpocraTuyeckux paspaaos (3CP) no moaenu yenoseyeckoro Tena (MYUT) U OCHOBHble
TpeboBaHuA K 000py0BAHUIO AN UX BOCNPOU3BEAEHUS U U3MEDPEHUS.

CraHpapTt ycrtanasnueaet MUT ana ucnonb3oBaHMsa B METOAAX UCMLITAHUA YCTPOMCTB, Marepuaros,
ANEKTPOHHbLIX KOMMOHEHTOB B UEnAX OonpeaeneHna ux ycToM4yMBoCTU K Bo3aeincteuio SCP u ana uenen
OUEHKM  achbdekTMBHOCTM  cnocoboB  3awmTthl. Cnydan npumeHeHus MUT  gna  ucnbiTaHui
NonynpoBOAHUKOBLIX NPUOOPOB, HE HAXOAALLUMXCA NOA HaNpsHKeHUeM, paccMoTpeH B MOK 60749-26 [1].

YCTaHOBMEHHbIE B HACTOSILLEM CTaHaapTe (POpMbl MMNYNbLCOB HE crieAyeT MUCrnonb30BaTb Npu
UCMbITAHUAX pPaboTalOWMX SMEKTPOHHbLIX CUCTEM Ha 9SNEKTPOMArHUTHYI0 COBMECTUMOCTb 3TOT criyvan
paccmoTpeH B FOCT 30804.4.2.

2 HopmatuBHbIe CCbINKK

B racmosuwem cmaHO8apme ucnone3oeaHa HopMamueHas ceblfika Ha criedyrowuti cmandapm:

FOCT 30804.4.2-2013 Coemecmumocmb  MExXHUYeCKux cpedcme  3rieKmpomacHuUmHasl.
Yemodidueocme K asiekmpocmamudeckum paspsdam. Tpebosarus u memoldbt ucnbimaruli (MOK 61000-4-
2:2008 «3nekmpomasHumHasa cosmecmumocms (OMC). Yacme 4-2. Memoduku ucnbimaHull u usmepeHull.
UcnibimaHue Ha HE8OCTIPUUMYUBOCMb K 3r1eKkmpudeckomy pa3psady», MOD)

MpumeduaHue— lNpy NONb3OBAHUM HACTOALMM CTaHLAPTOM Lenecoobpa3Ho npoBepuUTb AeicTBue
CCBINIOYHbIX CTaHAapToB B UHpOPMaLMOHHON cucTeMe obLero nonb3oBaHWsa — Ha oduUnanbHoM caiite deaepanbHoro
areHTCTBa MO TEXHUYECKOMY PeryrnmpoBaHuio U METPONIornn no cTaHfapTUsauum B ceTu VMHTEepHeT Unmn no exerogHo
n3gaBaeMoMy MHGPOPMaLMOHHOMY ykasaTento «HauuoHanbHble cTaHhapThl», KOTopblil ony6nukoBaH Mo COCTOSHUIO Ha
1 AHBapA TeKyllero roga, U no BbiNyCKkaM eXemMmecA4YHOoro VIHd)OpMaLWIOHHOI'O YKasatensa «HaLWIOHaJ'IbeIe CTaHAapTbI»
3a TeKyLmii rog. Ecrnn 3amMeHeH CcebiNoYHbI cTaHAapT, Ha KOTopbl faHa HejaTupoBaHHas CCbifika, TO pekoMeHAyeTces
MCnonb3oBaTh AEeACTBYIOLLYIO BEPCUIO 3TOMO CTaHAapTa ¢ Y4eTOM BCeX BHECEHHbLIX B AaHHYIO BEPCUIO U3MeHeHuin. Ecnn
3aMeHeH CCbINOYHBIA CTaHfapT, Ha KOTOpLIA faHa faTupoBaHHas ccblNka, TO peKoMeHAYeTCsl UCMonb3oBaTbh BEPCUIo
STOro CTaHfjapTa C YKasaHHbIM Bbllle TOAOM YTBepXAeHusa (NpuHATUS). Ecnu nocne yTBepXaeHWsa HacTosLlero
CTaHAapTa B CChINOYHLIA CTaHAapT, Ha KOTOPLIA AaHa AaTUpOBaHHasa CChiflka, BHECEHO W3MEHeHuWe, 3aTparuBatollee
nonoxeHWe, Ha KOTOpoe JaHa CCblfika, TO 3TO NoJIoXKeHUe pekoMeHAyeTCA NPUMEeHATb Oes yyeTa JaHHOro UaMeHeHus,
Ecnu ccblNoYHbIA cTaHAapT OTMeHeH 6e3 3aMeHbl, TO NOMoXeHWe, B KOTOPOM faHa CChlflka Ha Hero, pekoMeHayetca
NPUMEHSATb B 4YacTu, He 3aTparvBatoLleit 3Ty CChISKY.

3 TepMUHbI U onpepeneHust

B HacToseM cTaHgapTe NPUMEHEHbI CreayloLmne TePMUHbI C COOTBETCTBYIOLLIMMU ONPEAENeHUAMU:

3.1 obpasewn (unit under test UUT): Matepuan, npegmMmeTr, YCTPOMNCTBO, NoaBepraemoe BO34eNCTBUIO
OCP no MYT.

3.2 oTka3 o6pasua (UUT failure): CobbiTue, npu kotopom obpasel He yAOBNETBOPSET OAHOMY WUIU
Oonee napameTpaM B pe3ynbTaTe UCMbITaHWN.

3.3 noporoBoe HanpsikeHue ACP (ESD withstand voltage): MakcumaneHoe npunoxeHHoe 3CP
HanpsbkeHue, Npu KOTOPOM napameTpbl obpasua He NPEeBbIWAT HU OAMH U3 YCTAHOBIIEHHbLIX NpPeaenos,
MpwW YCNOBWU, YTO UCMbITAHUSA MEHBLUMM HaMpPsSHKEHUEM Takxke ObINN YCNELLHO NPOWAEHSI.

M3paHue odpuumanbHoe
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4 O6opynoBaHue

4.1 leHepaTop 3CP no MYT

O6opyaoBaHne, BOCNPOM3BOAsALLEE UMNYNbC TOKA paspsaa, KOTopbli mogenvpyeTt paspsg no MYT.
CxeMbl reHeparopa MMMy/IbCOB M TecTepa onpefefieHnss HarpyskyM nokasaHbl Ha pucyHke 1

4.2 O6opynoBaHue ANa N3IMEPEHUs MMnynbca

B HacToslWwem cTaHjapTe onpeaeneHo 060pyaoBaHUE, CMOCOGHOE M3MEPUTb WMMY/bCbl TOKa.
JTO0 060opyaoBaHve BKIKOYaeT B cebs cucTemy 3anicu UMMYIbCOB, PE3UCTOP BbICOKOIO HAaMpshKeHus,
npeobpasoBaTeNb TOKa U gpyrue ycTpoicTBa.

4.2.1 Cuctema 3anncum MMnysbCoB

Cuctema 3annucy UMMyNbCOB AO/HKHA UMETb MUHWMAJIbHYIO LUMPUHY MOSIOCHI OAMHOYHOIO UMMYJ/ibCca
350 Mru.

4.2.2 OueHo4YHada Harpyska

[na nposepkn (OYHKLMOHAILHOCTY reHepaTopa UMMy/ibCoB TPebyTCA ABe OLEeHOYHble Harpysku

a) Harpyska 1. 3akopauyvBatoLunii NpoBoS,;

b) Harpyska 2. HW3KOMHAYKTUBHbIA pe3nctop 500 OmM + 1%, npefHasHauyeHHblt gns paboTbl C
HanpsXeHNsMu, KoTopble ByAyT UCNONb30BaTbCA ANA MofenuposaHusa ICP.

BblBOAbl OLEHOYHON HarpyskM (3aKkopauuBalolero npoBoja WM pe3ncTopa)  AOSKHbl  ObITb,
HACKOMbKO BO3MOXHO, KOPOTKMMW U COeAUHATBCA C BbiBOAamMu A U B Ha pucyHke 1 nocnepgosaTesibHO C
npeobpasoBaTeniem Toka.

4.2.3 MNpeobpasoBaTenb TOKa

Mpeob6paszoBaTesb TOKa JO/MKEH 061a4aTh WWPUHON NoioCckl MUHUMYM 350 ML,

5 Tpeb6oBaHUA K UMNynbCcy TOKka no MUT

5.1 O6wume TpeboBaHUSA

Jo ucnbiTaHnii 06pasuoB aTTecTtauusi reHepatopa 3OCP umnynscoB no MUT posbkHa NOATBEPAUTH
dhopmy UMNYyNbCOB TOKa paspsfa Kak uyepe3 MNpPOoBOJ 3aMblKaHus, Tak UM 4Yepe3 aKTUBHYI0 Harpysky.
TpeboBaHUA K WUMMy/NbCYy Yepes 3aKopauMBarlolMil NPOBOJ YyKa3aHbl Ha pucyHkax 2a u 2b ana
NOMIOXUTENbHBIX W OTPULATENIbHbIX HanpshKeHW, KoTopble onpefeneHsl B Tabnuue 1, a TpeboBaHusa K
UMMY/NbCY Yepes akTUBHYIO Harpy3ky Ans HanpshkeHus +1000 B npusefeHbl Ha pucyHke 3 1 B Tabnuue 1.

5.2 MpoBepka coOOTBETCTBUSA 060pyA0BaHUSA

ATTecTaumsa o6opyAoBaHus AO/MKHA ObITb NPOBEAeHa BO BPEMSI NEPBUYHBIX MPUEMOYHBIX UCTbITAHWA.
MoBTopHass atTecTauua TpebyeTcsa B Cydyasx, Korga o60pyfoBaHWe PEeMOHTUPOBaSIOCb U MOXeT
BOCMPOU3BOUTb NCKAXEHHBIA MMMAYbC. Kpome Toro, MMnynbChbl JO/DKHbI MEPUOANYEcKn NpoBepaTbea. Ecnu
ANA vcnbiTaHuii obpasua MCnonb3ylT UChbITaTeslbHY0 COOPKy WM naaty, TO Takyl e WUChbITaTesNbHyHo
cbopky (nnaTy) WCNoMb3YKT U ANS NPOBEPKU 060pyaoBaHus. B cnyyae ecnm UMNynbC HE COOTBETCTBYET
yka3aHHbIM B Tabnuue 1 n Ha pucyHkax 2a, 2b n 3 napameTpam, BCe UCMbITaHUSA, MMEBLUME MEeCTO nocse
nocnefHein ycnewHo NpoBepK UMNY/bCa, NPU3HAKTCS HeAO0CTOBEPHbLIMU.

2 6 6

9 9

1- reHepatop OCP umnynbcoB no MYT (HomunHanbHo 200 nd®/1,5kOm); 2 - BbiBOA A; 3 -
nepekntoyartens; 4 - BbiBog B; 5- obpasey; 6 - oueHoYHasa Harpyska,;
7 - 3akopauuBarowmii npoBog; 8 - conpotuBneHne 500 Om; 9 - npeobpasoBaTesib Toka
PucyHok 1- Cxema reHepaTtopa umMmnysibcos no MYT
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lMosicHeHuA K pucyHky 1.

a) OUueHOYHble Harpysku 7 un 8 onpegerneHsl B 3.2.2;

b) Nnpeo6pasoBaTens Toka 9 onucaH B 3.2.3;

C) nepemeHa BbIBOAOB A (2) u b (4) 4nA cMeHbl NONAPHOCTU He JonycKaeTcs;

d) nepekntoyatens 3 3akpbiBaeTcsd Ha 10-100 MC nocne NPOXOXAEHWS KaKOoro UMMysbca, 4YToObl
yAOCTOBEPUTLCA TOM, 4TO ob6pasey M Kakas-nmbo 4YacTb WCMbITaTeNlbHOW COOPKM He OCTaHyTcA B
3apsHKEHHOM COCTOSHUU.

MpumevyaHnne 1-Ha paboTy reHepatopa WMMY/NbCOB OKasblBAOT CW/bHOE BAMSHUE nNapasuTHas

€MKOCTb W MHAYKTUBHOCTb.
MpunmeyvaHne 2- Tlpyu NPOEKTUPOBaAHUM reHepaTopa WMMY/NbCOB HEOOXOAMMO MPUHATL  Mepbl
NpefoCTOPOXHOCTA BO M3bexaHne nepexofHbIX NPoLeccoB 3apsaaa M ABOVHLIX MMMYbCOB.
MpunmeyvaHne 3- MNocnegoBarenbHO COEAUHEHHOE C MepektodaTesieM COnpoTuBAeHne obecneunsaet
HM3KYI0 CKOpPOCTb paspsga obpasua.

Tab6bnunyal- Cneyudukauusa umnynbca

s s OKBUBaNEHTHOE
(NMvKoBbIN TOK Yepe3s (MnKoBBbIN TOK Yepes
YpoBeHb o HanpskeHue,
3aKkopauunBaroLmii Npoeog), pe3uncTtop 500 Owm), B
A (= 10 %) A
1 0,17 - 250
2 0,33 - 500
3 0,67 Or 0,375 go 0,550 1000
4 1,33 - 2000
5 2,67 - 4000
6 5,33 - 8000
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PucyHoK 2b - TunuyHbIli MMMNYbC TOKa Yepes 3akopadnsarowuii nposog”

MNosAcHeHUA K pucyHkam 2a u 2b:

MIMnynbC TOKa AO/KEH YA0BNETBOPATb CreAytolmm TpeboBaHNAM:

1) fr- gautenbHOCTb hpoHTa umnynbca: 2 - 10 Hc;

2) fd- pauTenbHocTb cpesa uMnynsca: 150 + 20 Hc;

3) /r - MakcumasibHO gonyctMMas amnauTyga konebaHuii BbIGpOCOB A0/HKHA ObiTb MeHbwe 15 % /1B
npy U3MepPeHUN napannefnbHO K BEpLUMHE UMMY/bCca ToKa U 3aTyxaHWeM C HeHabnwgaemMbiM BblGpocaMu B
TeyeHne 100 Hc nocne Havyasia umnysbca.

PucyHok 3 - Tunu4HbIli MMNYbC TOKka Yepes pe3uctop 500 Om
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IMOACHEHMA K PUCYHKY 3:
MmMnynbec Toka Yyepes pesuctop 500 OM gomkeH obnagaTb CNeayOLWUMUN XapakTepUCTUKAMMU:
1)t — AnuTenbHOCTb ppoHTa uMnynbca: 5-25 Hc.

6 OnpepeneHue yctonunBocTtu obpasua k sosgencteuio CP

6.1 OOwwure nonoxeHus

K ycnoBusiM ucnbiTaHus obpasua OTHOCATCA creayoLwmue napameTpsi:

- pasmep obpasua;

- YMCNO MMMYNbCOB;

- UHTEepBan Mexay umnynbcamu;

- YPOBHW BO3AEWCTBYIOLLUX HANPSHKEHWIA;

- 3Ha4YeHWA TEMNEPATYPbl U OTHOCUTETIbHOW BIAXHOCTY;

- Mpeaenbl napaMeTpoB obpasua, onpeaensioLwme ero oTkas.

6.2 OueHka 06pa3uoB, UMEKLNX INIeKTPUYECK1e BbiBOAbI

OueHKa yCTON4YMBOCTM 06pasLIoB, UMEIOLLUMX ANEKTPUYECKME BbIBOALI, HacTO TpebyeT knaccudumkaumn
BbIBOAOB MO TUNAaM, HanpuMep: BXOZ, BbIXOA, MUTAHUE UM 3a3EMIIEHNE.

Kaxxablii BblBOA, HE SABMNAIOLWMACA NUTAHMEM, JOJDKEH OblTb OTAENBbHO MCMbITAH MO OTHOLUEHMIO K
BbIBOAAM NUTAHUA UMK 3a3EMNEHUS.

Mpu oUEHKe YCTOWYMBOCTU 06pas3LOB, UMEIOLLMX SNEKTPUYECKNE BbIBOAbI, AOMKHbI ObITh onpeaeneHa
caman cnabas kombuHauua BbIBOAOB W HawgeH nopor otkasa ana MYT. Takum obpasom, obpasupl, y
KOTOPbIX HEGOMNbLLOE YUCIO INEKTPUYECKUX BbIBOAOB, OOLIMHO UCMbIThIBAOT N0 MYUT ans Bcex komOGuHauum
BbIBOAOB. Ecnm y obpasua MHOro 3neKkTpu4eckux BbIBOAOB, AOMYCKAETCA NPOBOAWUTL  UCMbITaHWE
KOoMOMHaUuiA rpynnbl BbIBOAOB.

MpumeHeHne nMmnynbca no MYT gns onpegeneHnss yCToMumMBOCTM NONYNPOBOAHUKOBbLIX NpUGoOpoB K
OCP npueegeHo B [1].

6.3 OueHka 06pa3LoB, HE UMEIOLWMX INEKTPUYECKUX BLIBOAOB

Ecnu obpasuom siBNSETCA Matepuan unu npegMeTt, Yy KOTOPOro HET SMEeKTPUYECKUX BbiBOAOB
(HanpuMmep, ynakoBka), BO3MOXHO, HE0OX0AUMO GyaeT NpunoXuTb UMNYNbLC HA o6pasel, Yepe3 aneKkTPoabl
UMK G NOMOLLbIO APYTUMX NOAXOAALLNX CPEACTB.

7 NMpoueaypa ncnbiTaHUn

Mpoueaypa ucnbITaHMIA AO0MKHA COOTBETCTBOBATL YCIIOBUSIM NPUMEHEHUSA 00pa3LoB.

MpumMeuyaHe1— YcnoBua npu onpefeneHnn yCTOMYMBOCTM MONYNpOBOAHUKOBLIX Npubopos k SCP
npuBeaeHbl B [1].

HonyckaeTca npunarate Mo6oi ypoBeHb HANPSXXEHUsI B Ka4ecTBE UCTbITaTENbHOro Bo3geincTaud. OanH UMNynbC
obenx MomnsipHOCTel [OSKEH MpunaraTeCa KO BCeM BblBOAam o6pasLioB WNM KOMOGWHaLMi 3NeKTPOAOB U YpOBHeEM
HanpsHKEHUS.

MpuMeyaHmne2—Y HEKOTOPLIX TUNOB 06Pa3LOB MOTYT GbITh «OKHA OTKA30B», B KOTOPbIX BO3HUKAIOT OTKa3bl
He BO BCEM JManasoHe MPUIIOKEHHbIX CTPECCOBLIX YPOBHEW HanpshkeHus (Hanpumep, oTcyTcTBue oTkasa npu 500 B,
oTka3 npu 1000 B, otcyTtcTBuMe oTKkasa npu 1500 B u oTka3 npu HanpsixeHun ot 2000 B). PekomeHayeTcs He nponyckaTb
CTpeccoBbIE€ YPOBHU HaNpshKeHuUs1, YToObI onpeAennTb Takne okHa OTKa30B.

Jlonyckaercs Ncnonb3oBaHne pasnuyHbiX 06Pa3sLOB NS KKAO0W KOMBUHALMN NpeAenbHbIX 3HAYEHW
1 (Mnn) nonapHoCTK. [loNycKaeTCsA UCNONb30BaTb OAHU U Te Xe 00pasLibl AN UCTILITaHWN Ha Gonee BbICOKNX
YPOBHSIX HAMPSDKEHUS! MPU YCIOBUU, YTO BCE 06pasLibl YCMELHO MPOLLIIM UCTILITAHNA Ha Gonee HU3KUX.

Ecnu pasnuuHble 06pasupbl NOABEPraloT UCNLITAHUAM HA HECKOMbKMX YPOBHSAX U (MNK) NONAPHOCTSAX,
TO UCMbLITAHMS CYMTAIOT 3aBEPLLEHHBIMU NOCNE UCNbITAHUI BCEX 06pasLIoB.

8 Kputepum otkasa

OGpasey, cuMTaeTcs 0TKa3aBLUMM, €CAN OH He COOTBETCTBYET NPUMEHSEMbIM napameTpam
cneyudukauumm B pedynbtate SCP ucnbiTaHui.

9 Knaccudmkauus obpasuos no cromkoctu kK 3CP

Mpu Heobxo0aMMOCTHM yCTaHaesnuBaeTca knaccudukauus o6pasLoB No ycTonumBoctu k 3CP.

MpumMmeuyaHue1 - Hanpakxedne OCP obblMHO ABNAETCA NoaxoasLei OCHOBON ANA Knaccudukauuu, Ho B
HEKOTOpbLIX criyyasix MOryT GbiTb MCNONb30BaHbl Apyrue noaxoabl. B psge cnydaeB AOCTaTOYHO cOCnaThCs Ha
BblAEpXUBaeMoe HanpsbkeHue 6e3 HeoBXo0AUMOCTN AONONHUTENLHOW Knaccudukaymu.

B [1] npuBeaeHa knaccudukauma cronkoctu k SCP no MYT ansa nonynpoBoAHMKOBLIX NPpUOOPOB.
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