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Methods of measurement of current due
to the cathode electron emission BiameH

FrOCT 8094—63

NocranoaneHunesm Focypapceraentoro womurera cravaapros Cosera Munucrpos CCCP
or 3 ceHTabpn 1975 r. N2 2325 cpOoKk feHCTBMA YCTaHOBNEH

¢ 01.01 1977 r.
Nposepen B 1981 r. Cpox pexcrems npoanex Ao 01.01 1987 r.

Hecobmopgenne cranjapra npecnefyercs No 3aKoOHY

Hactoawmnit ctanaapT pacnpocTpaHsACTCs Ha JEKTPOHHbIE YCHJIH-
TeJbHble, BHIIDIMHTENbHbIE H reHepaTOpHble JaMiobl MOIIHOCTBLIO, pac-
ceMBaeMoii aHoaoM, a0 25 Br, u ycTamaBiaHBaeT CJ¢1VIOUIHe MEeTOAbI
H3MepeHHA TOKa 3JIeKTPOHHOU 9MHCCHH KaToA4a:

pH NOCTOAHHBIX HANPSKEHHAX 3JEKTPOAOB JIAMIIbI,

MPH HMMOYJbCHBIX HaNpsXKeHHAX 3JeKTPOAOB JaMNbl B AHOAHOM
BKJIOUEHHH;

MPH HMNYJLCHOM HaNpS:KEeHHH CETKH B TPHOAHOM BKJIIOYEHIH,

CTaHaapT MOJHOCTLIO CcOOTBeTCcTBYeT pekoMeHaaunu CIB no cran-
naprusaniu PC 13—62.

1. OBLUME TPEBOBAHMA

1.1. (Hckawuen, Ham. Ne 1).

1.2. ViamepuTenbHble YCTAHOBKH, TNpeiHAa3HAuYeHHble /5 H3Mepe-
HHS TOKA 3JEKTPOHHOM 5MHCCHM KaToAa, a Takxe oblipe npaBHja

H3MepeHUH AOJXKHB cooTBeTcTBOBaTh TpebosBanusm ['OCT 19438.0—80
H HacTOsIHIero craHjaapra.

1.3. CymmapHOe majeHHe HaNpsKeHHA B H3IMepHTEJLHOH lenu

3JIeKTPOJia He AOJIKHO npeBbllIaTh 2% MAaKCHMaJhLHOrO 3HAYEHHS HAa-
NPsi2KeHHs COOTBETCTBYIOLIEro 3J1eKTPOo/1a.

Manauxe odmumansioe

w

Nepeneuarka socnpellena

* [Tepeuszdanue okrabpe 1981 e. ¢ Havenenues N 1,
yraepudennbisn 8 mae 1981 o. (HYC 8—1981 2.).

© Uapnatenscteo craHgaproe, 1982



Crp. 2 TOCT 19438.8—75%

1.4. Ilpy H3MepeHHH TOKa JEKTPOHHOH 3MHUCCHH KAaTOAa B AUOM-
HOM BKJIIOYEHHH JABOHHBIX HJH KOMOWHUPOBAHHBIX JaMIl, HMEKUIHX
OOILMHA KaTold, BCe OCTadiblble 3JeKTPOAbl AOJKHB ObITh CO€IHHEHH
BMecCTe.

1.5. M3aMepenus M0JKHBl IIPOBOAUTLCS B YCJAOBHSAX H DeKHMAX,
YCTAHOBJI€HHBIX B CTaHAapTax HJAH JAPYron TeXHHUYECKOH JOKYMEHTAa-
MK, YTBEP)KAEHHOH B YCTAHOBJEHHOM HOPSAKe, Ha JaMObl KOHKDET-
HBIX THOOB (JaJice — B cTaHgaprax).

1.6. OTHOCUTeNbHASE MOrPELIHOCTL H3MEPeHHST TOKa 3JeKTPOHHOH
SMHCCHII He jJoJKia npeBeimiath 109 ¢ aoBepHTENRHOR BepPOSITHO-
cThio (0,95,

2. METO[1 UIMEPEHUS TOKA DNEKTPOHHOM 3MUCCUU KATOAA
NP NOLTORHHLIX HANPRXKEHUAX INEKTPOLOB JIAMNAI

2.1. Tox 37eKTpOHHON 3MHCCHH KAaTOAA 3THM MeTOAOM OIpeje-
JAI0T MO 3HAUCHHIO TOKA KAaTOLA HAa COEANHEHHble BMecCTe OCTaJbpHbie
3JICKTPO/bl JIAMITEI HPU NOCTOAHHBIX HanpsXeHuAx.,

22. Annaparypa

2.2.1. ®yHKuHOHAJAbHAA 3JIEKTPHYECKAS] CcXeMa H3MepeHHd TOKa
9JIEKTPOHHOH 3MHCCUH KaToJa JOJ2KHAa COOTBETCTBOBATb YKa3aHHOM
Ha depT. 1 (B kayecTBe npuMepa IIpHBeJeHA 3JeKTpHUeCKas cxeMa
JUISL H3MEpeHUS TOKA 3JEeKTPOHHON IMHCCIH TeTPoAa).
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PV—BonbTMeTp MOCTOSIHHOro TOKa, PA—MuanaHaM-

nepMeTp MOCTOAHHOTO TOKa; S—BbIKAKOYaTeNnb; V.LI—

HCIHTLIBAeMad Jamna;, (-—HCTOUYHHK HalpsXeHHS
JOCTOSHHOTO TOKa.

Hepr. 1

(UsmenenHnas penakuus, Ham. Ne 1).
2.2.2. BpeMsi yCIOKOGHHS MHJJIMaMIIepMeTpa AOJKHO OBITh MeHb-

e DONYCTHMOH IJUTEJbHOCTH H3MEpeHH .
23. [TloaroTrosKa M nNpoBejleHHEe HM3MEPEHHUH
2.3.1. TToMewiaor JaMny B NnaHeJdb W YCTAHABJHBAKWT 3JE€KTpHYeE-

CKHil peXMM B COOTBETCTBHH CO CTaHAZAPTAaMH Ha JAaMIbl KOHKPETHBIX

TUMOB.
2.3.2. Ilpu OTK/JIOYeHHOM BBIKJKOYaATeNe IO BOJbBTMETPY YCTaHaB-

JUBAIOT 3ajJlaHHOe HanpsAXeHHe, 3aTeM BKJIOYAIOT BHIKJIOYATe/Nb H
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OTCUHTHIBAOT TOK 3JEKTPOHHOH 3MHCCHH NO MHJAJHaMmnepMertpy. [Lil-
TeJbHOCTb HU3MEPEHHS ITHM METOJA0M HC JOJIKHA npesblliarh 2 ¢

2.3.3. Ilpu cnaowHOM KOHTpOJe B mpolecce MPON3BOIACTBA 3JCKT-
POHHBIX JlaMIl IPOBEPKY JiaMII HAa COOTBCTCTBIC 3a4allibiM B CTdl1ap-
TaxX TpebOOBAHUAM K HalMeHbluevy JAONYCTHMOMY TOKY 3J€KTPOHHOI
IMHCCHII KAaTOAA NPOBOJSAT MyTeM H3MEpPEeHHS Hanpsa/Kenud Ha JaMIie
[IPH HAHMEHbHIEM JONYCTHMOM TOKe 3JIEKTPOHHOH 3MHCCHII KaToj14a,
3ajaHHoM B ertaujdprax. Jdas roaublx jgaMn 3To HaAlPsKEHHE JLOJKHO
ObITb PaBHO WJIH MeHbUe HAIPSKEHHSA, NPH KOTOPOM B CTaHAapTax
3a/1aHO HaliveHbllee JONYCTHMOE 3HAYeHHe TOoKa 3JICKTPOHHOH 3MIC-
CHH KaToja.

2.3.4. HauMeHblIn#i JonycTHMBIH TOK Nepej NMPOBEPKOH JaMIIbl Ha
COOTBETCTBIle TPeOOBaAHHAM K HaliMeHbIIEeMy AONYCTHMOMY TOKY 3JICK-
TPOHHOH 3MICCHH KaToAa YCTAaHABJIHBAIT 1IPH TIOMOILH SKBHBAJIEHT-
HOro pesuctopa R, BKJIOUACMOr0 BMECTO HCHOBLITHIBAGMON JaMIbl B
caeMe o yeprt. 1.

ConpoTHB/JIeHHe 5KBHBA/JEHTHOro pe3ncTopa R, B NPOUEHTax HoJ-
XKHO COOTBETCTBOBATH YC/JIOBHIKO

Ra"“" U""(IZIZO:OQ): (13)

Iamin

rae U, Iompn — 3aJaHHBIe B CTaHAapTax HaOpsiKkeHHe H COOTBETCTBY-
IOILHA €My JONYCTHMBIH TOK 3J€KTPOHHOH 3MHCCHH

KATOdd JdMIIbI.

Jlonyckaercss MOAAEPXKHBATh 3aAaHHBIH TOK HCIBITHIBAEMBIX JaMIl
NpH CIJIONIHOM KOHTpOJIe MPU NMOMOLUM cTaduau3atopa TOKa HJH CTa-
GHAH3HPYIOLIEr0 pe3ucTopa R, BKJAYAEMOro MOCJAeI0BATEIbHO C HC-
TOUHHKOM HaTNpSXKEeHUs NOCTOSHHOro Toka (. ConpoTHBJeHHe cTadu-
JU3HpYyOLLero pesucropa R M0JKHO COOTBETCTBOBAThH YCJOBHIO

R.=10R, (2a)
2.3.3—2.3.4. (Beenenni nonoanurenbHo, Ham, Ne 1).

3. METOl UBMEPEHMA TOKA SNEKTPOHHOM IMUCCHUU KATOA
NPU UMNYNLCHBLIX HANPAXEHUAX INEKTPONOB NAMIMI
B AMONLHOM BKNOHYEHUM

3.1. ToK 3/1eKTpPOHHOH 3MHCCHH KAaTO/a 3THM METOJ0M ONpPeACafIOT
Mo aMIJIMTYAe HMIyJabCa TOKA KaToJda Ha COeAMHEHHble BMecTe ocC-

TaJbHBIE 3JIEKTPOABI JIAMIIHL.

3.2. Annmapartypa

3.2.1. OyHKUHOHANAbHASA 3JeKTpHYeCcKasi cXeMa H3MepeHHs TOKa
3JIeKTPOHHOH 3MHCCHH KaToAa JAOJIKHA COOTBETCTBOBATH YKa3aHHOM
Ha 4yepT. 2 (B KayecTBe IpHMepa MpHBeAEHA 3JIGKTPHYECKAsT CXeMa
AJ51 H3MepeHHsA TOKa 3JEeKTPOHHOH 3MHCCHH KaToAa — TeTPOJOB).
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PVI—PV2—31eTpoHnble HMIOYJBCHLIE BOJBTMETDb;
G—relepaTop HMOYJAbLCHOTO HANpAKeHHA; R—pe3uc-
rop; VL-ucnbiTuiBaeMast jgawvna.

Hept. 2

(M3meHennan pepakuug, Uam, Ne 1).

3.2.2. (Mckmwouen, Ham. Ne 1),
3.2.3. T'eneparop umMnynabLCHOTO Hamnps:KeHus G AoJKeH obecrneyu-

BaTh CJIeAYVIOHIYI0O (GOpPMYy NPAMOYLOJbHBIX HMIOYJIbCOB: AJHTEABHOCTH
(hpoHTa He Oojiee 209 AAUTEeNBHOCTH HMNYJAbCA, 8 AJAHTEJABHOCTL Cpe-
3a He Oojsee 309 AAMTEeNLHOCTH HMNYJbCA, H3MEPEHHOH Ha VDPOBHe
0,5 aMIIUTYyAbl UMOYyJbCa, HEPABHOMEDHOCTb BEPUIMHB HMIYJALCA He
nonxKHa npesbimiath 10%.

(Mamvenennas pepakuus, Ham, Ne 1).

3.24. Aasg 1u3MepeHns] HUMMOYJAbCHONX 3MHCCHH JAJHTEJbHOCTh HM-
NyAbCOB AogXKHa OnTh OoT 0,5 MKC A0 2 Mc. CKBaXHOCTb JOJXKHA
OuITh 11e MeHee 10.

3.2.5. CompoTikeHile pe3HCTOpa YCTaHABJWBAKOT, HCXOJ18 H3 YC-
JOBUSA

100R << —22 (1)

Iamln

rae U, — nanpsixkeuite, npi KOTOPOM H3MepsieTcs TOK IJEeKTPOHHOH

IMHUCCHNI KaToja (ycTalaBJHBAIOT B CTAHAAPTAX Ha JaMIIH
KOHKPETHBIX THMOB), B;

lomm — MHHHMAJbHO JAONYCTHMOE 3HAYEHHE TOKa 3JEKTPOHHOH

OMIICCII KaToja (YyCTaHaBIMBAKT B CTAHAAPTAX HA JaMILI

KOHKPCTHOTO THna), MA.
OTKJOHeHHe CONPOTHBJIEHUS Pe3UCTOPa OT YCTAHOBJAEHHOro 3Haue-

HHA A0JIKHO OBITL B npefenax =+=19%. PeaxkTHBHbie COCTaBJsAONLie
COMPOTHUBJACHHUA PE3UCTOPA AOJKHBl OLITh TaKIMH, YTOOLl OHH He W3-
MEHSIJMH ero 3nadyeHHe foJiee yeM Ha *+19 Ha yacrore

fm s (2)

rae vy — AJUTeJIbHOCTh HMIYJIbCA.
Hpumeuvanne Jonycnaerea OpaTh 3HaUYCHHS CONPOTHBJAEHHS  pe3HCcTOpa R

GoJsee snayenns 0,01 Us , HO B 3TOM ¢JAYYac BOJLTMETP JAOJMKEH  NOAKJIIO-

famun
YATbCH MEXKIV KaTOAOM H OCLaJbHBLIMH 3JEKTPOJAaMH HCIBLITHIBAGMON JaMMNHl,
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3.2.6. DaekrTpoHubit HMAYJALCHLIT BoJbTMeTp PV rpaaynpyercs

B aMIHITYAHBIX 3HAUYEHHIX TOKA.
3.2.7. Tlonoca nponyckannst  yeuauTeas BoabiMmcipa Aj A0JMKHA

COOTBETCTBOBATH YCJAOBIHIO
Af =20/, (3)

rie [— yacrora no gopuyae (2}
(U3menennan pepakuus, Ham. Ne 1). |
3.3. [loaroTtoBKka n npoBC1eHIe N3MCPEHNH

3.3.1. TloMeltator aMny n naHenhb i1 YCTAHABAHBAIOT 3JEKTpHYEC-
KIH pexkiyl B COOTDCTCILNUN CO CcTanlapraMi 1a Javiihi KOHKPeTHDIX

THIOD.
3.3.2. Mo soaprverpy PVZ verananilibdaior 3ajaindyo aMimaniy 1y

MMITYJbCOB HANPSAKEHHS,
3.3.3. Ilo BogbrMerpy PV/ OTCUUTHIBAIOT 3HAYEHHE  aMIVIHTYAb

HMIOYJILCOB TOKA 3JEKTPOHHOH 3MIICCHH KaT10HLa.

(HU3menennan pepakuus, Ham. Ne 1),
3.3.4. [lpu crjomwHoM KOH1POIe B Mpoilecce NMPOH3BOLCTBA 3IJIEKT-

POHHBIX JaMM NPOBEPKY JJadMil Ha COOTBCTCTBHE 3a4aHHbIM B CTaHlap-
Tax TpcOOBAHIAM K HAHMCHLUIEMY JOOYCTHMOMY TOKY 3JeKTPOHHOM
IMICCHH KAaTo/la NPOBOIAT NYTCM H3Mepenust HanpsXKeHHst Ha JaMmie
o BOAbTMETPY PV upn namicupiieM JT00YCTHMOM TOKE 3JeKTPOHHOM
5MUCCHUI KAaTOAA, 3alaHIOM B cTamjAaprax.

I8 roanslx aamm 310 HaupsxKenne J0AXKHO OblTb  PaBHO 1N
MEHbLIE HAMNpPAKCHUS, MPH KOTOPOM B CTAaHAAPTax 3aJaHO HaHMEHb-
Ilee 3HaueHye TOKA 3JEKTPOHHOH 3MIICCHH KaTo,14a.

3.3.5. Hanmenpmwiufi gonyctnmblii Tok nepex NpoBepkoii Jamn Ha
cooTBeTcTBHe TpeOOBAHHAM K HaHMEHbUICMY JAONYCTHMOMY TOKV 3JICK-
TPONHOH 3MHCCHH KATOAA YCTaHaBJAHBAIOT NpPH NOMOLUK 3KBIBAJIEHT-
oro pesncropa R,, BKJIIO4YacMOIro BMECTO HCHOBITBIBAEMONl JaMibl B

CXCMC 1O 4yepT. 2.
3.3.6. ConpoTiiBaeHHe 3KBHBAJEHTHOrO pe3ucropa R, TOJXKBO CO-

OTEETCTBOBATH TpebosanuaMm n. 2.3.4.
3.3.4—3.3.6. (Brenens nonoanureanso, Mam. MNe 1),

4. METOL MIMEPEHNE TOKA INEKTPOHHOU IMUCCHMH
MPH UMNYTTLCHOM HANPAWEHMU KATORA B TPUOBHOM BKIMOYEHMUMU

4.1. Tok 3nekTpoHHOK 3MHCCHM KaTojla 3THM MeIrojoM olipeiens-
IOT 110 aMIJHTYAe UMIIYJbCa TOKA KATONa IIpH TPHOJAHOM BKJAIOYEHHIL

42 Anmaparvpa

4.2.1. OyHKIHOHA/bHAA 3JIEKTPHYECKAH CXeMa lH3MepeHHsd TOKa
MEKTPOHHON 3IMHCCHH KaToAa JROJXKHA COOTBETCTBOBATH YKa3aHHOM
Ha yepT. 3 (B KayecTsBe IpHMepa NpHBejeHa IAGKTDHYECKAs] CXeMA
IS H3MEPEeHIst Toka 3.CKTPOHHON 3MHCCHH KaToAa 118 11eHTO1a).

(H3Menenuan pepakuust, Ham. Ne 1),
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4.2.2. OCHOBHBIe 3JeMEHThI, BXOAsIlMe B 3JEKTPHUECKYI0 CXEMY
4epT. 3, LOJMMKHBI COOTBETCTBOBATH TpeboBaHusaM . 3.2.2—3.2.7.

PV! W PV2—saenTpolunble HMUYNLCHBIE BOJILTMeIpHl; Gf—

reHepatTop HMNYJAbCHOrO HaupsaxeHHUs; R—pesucrop: VLI—uc-

nbiTeiBaeMass namna:, G2, G3—HCTOUHHKY [arnpfKeHHA NO-
CTOSHHOIO TOKA.

Uepr. 3

43. lloaroToBKa H NpoBeJeHHEe H3MEepEeHHH
4.3.1. TTomeulaoT saMny B MaHeab U YCTAHABJHBAIOT 3JeKTpHYE-

CKHIl DeXHUM B COOTBETCTBHH CO CTaHJAAapTaMH Ha JaMIbl KOHKPeTHhIX
TUNOB, 3HAUYeHHe OTpPUUATEJbHOro cMelleHHsT ceTku (2 BbIOHpaercd
NOCTATOUHBIM AJS 3alUPAHHUST HCOBITHIBAEMO#l JaMilbl B lHTepBaJax

MeXKAYV HMIYJIbCAMH.
4.3.2. Tlo BosbTMeTpy PV2 ycraHas/liBamOT 3aAaHHYI0 AMIJIHTYLY

HMIVbCOB HANPSKEHUS CeTKH.
4.3.3. Ilo BoJsbTMeTpy PV2 OTCUHTLIBAIOT 3HayeHHe AaAMIJIHTY /bl

HMITYJbCOB TOKA KaToAa.

[IpuMedyaHue AMIJAUTYAA HMIOY/IAbCHOTO HANPAXKEHHN CETKH 3a/aeTCH OTHO-
cuTelbHO KaToAa. Ilanenne HMIyJIbCHOrO HaNpsMeHHA CeTKH Ha pe3HcTope R He yyH-

ThiBaeTCH,

4.2.2—4.3.3. (M3menenuas penakuus, Uam. Ne 1).

Penaktop C. I'. Buaskura
Texnuueckuit pepaxkrop JI. B. Bedunbepe
Koppektop B. A. Payxaiire

CnaHo B nal. 19.03.82 IToan., B neu. 21.05.82 0,5 n. a. 0,41 vy.-w3x. 1, Tup. 4000 Llena 3 xom.

Opxaena «3uaxk Ilovetra» Hsapartenncrso crannapros, Mocksa, [-557, HosonpeckeHckuil nep., a. 3,
BuapHwocckas ranorpagua Magareancrsa cranjaapros, ya. Muunnayro, 12/14. 3ak. 1870
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Usmenenne Ne 2 TOCT 19438.8—75 Jlamnul 3jeKTpPOHRbIe MaaoMomube, Meroam H3-
MepeHUR TOKA 3JCKTPOHHOH SMACCHU KATOH A

flocranosnennem TocynapcreenHoro kommrera CCCP no craupapram ot 05.09.86
Ne 2594 cpOK BREeHHUA YCTAHOBJCH
¢ 01.01.87

Broanaa vacte, [19THfl 2034l HCKAOYHTH.
(I1podoascenue cm. ¢. 324)
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3.3, 4.3.3. 3amenutb o6o3nauenne; PV1 wa PV2,
3.2. 3amenntpr ob6o3uavenue: PV2 na PVI.

(MYC Ne 11 1986 r.)

Ilyakta 3.2.6, 3
[Iynxth 3.3.2, 4



