9

-
—

,)/

=t
77

rOCYRAPCTBEHHBMHW CTAHRAQAPT
COO3A CCP

M3MEPEHME YAENBHOTO 3NIEKTPMYECKOIO
COINPOTUBNEHMS U KOIMDDOMULIMEHTA XONNA

rOCT 2594883
(CT C3B 3910-82)

Mapanme oHumansHoe

TOCYRAPCTBEHHbIA KOMMTET CCCP NO CTAHAAPTAM
MocKBa



PA3PABOTAH MuHucTepctBoM uBeTHOM Mmetannyprum CCCP
MCNONHUTENU

A, B. Emotun, H. H. Conosbe, H. U. Cyukoea, B. M. Muxasros
BHECEH Munncrépcmom usetHon metrannypruu CCCP

Ynen Honnerum A. M. CHypHukoe

YTBEPYXAEH M BBEREH B AIEMCTBME Mocranoenenmem FocyaapcraeH-
Horo komurera CCCP no crangapram or 28 okrabps 1983 r. No 5178



YAK 621.315.592.083:006.354 IFpynna B09
FTOCYAAPCTBEHHBHA CTAHAAPT COIW3A CCP

APCEHMA TANNIUA U DOCOUN
TANIUA MOHOKPUCTAJIIMYE CKME

Usmepetne yaennHOro sneKrpuueckoro rOCT

CONpoTHENEHKS M KOIPduUuMenTa Xonna 2 594 8— 8 3

Monocrystal gallium arsenide and gallium phosphide.
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c 01.01.85

ao 01.01.90

Hecobniogenne craHgapra npecneayercs no 3aKkoHy

Hacrosimuii cramapT ycTaHaB/HBaeT METOJ HM3MEPeHHS yAeb-
HOr0 3JIEKTPHYECKOTO CONPOTHBJIEHHs, ko3dpduunenta Xosia u omnpe-
JeTeHAS THNA TIPOBOJAMMOCTH,. KOHUEHTPAHH H XOJJOBCKOH IOABHIK-
HOCTH OCHOBHBLIX HOCHTeNeH 3apsiia AJd NOoJYIPOBOJHHKOBEIX MaTe-
PHAJIOB € YAEJbHBIM 3JEKTPHUSCKUM CONDOTHBJeHHeM oT 10~* 1o
10° OM-cM MOHOKPHCTA/NIMUGCKHX apCeHHAa rayaus # dochura
rad/ims. '

Cranpapr moaHoctbio coorBerctByer CT COB 3910—82.

1. CYUWHOCTh METOA

1.1. Onpenenenne yHeABHOrO 9AEKTPHIECKOTO  CONPOTHBJICHHUS
OCHOBAHO HA H3MEPEHHH MPOLOJBHOIO 3JEKTPHUeCKoro moasi £E, #
TUIOTHOCTH TOKa jx, BHI3BIBAEMOr0 3THM TOJEM.

1.2. Onpenenenne xospduunenta Xonza ocHOBAaHO HAa H3MepeHHH
IONEPCYHOro 3JekTpudeckoro noas £, (Uy), BO3HHKAIEro B noay-
TPOBOJIHHKE, NMOMELIEHHOM B MArHHTHOE NloJle WHAYKUMH B, mpu mpo-
TEKaHUH Yepe3 Hero TOKAa MJIOTHOCTBIO jp B HaNpaBJCHHH, MepreH[Hs
KYJISIPHOM MArHATHOMY TOJIIO.

1.3. TN NPOBORMMOCTH IOJYNPOBOAHHKOBOrO MAaTepHasa ycra-
HaBJjuBalot no 3Haxky DJC Xosala B COOTBETCTBHH € yepr. 1.

1.4. KoHIeHTpauuio ¥ MOABHKHOCTD OCHOBHHIX HOCHTesMeHl 3apsia
ONpefe/SIOT PaCUeTHHIM ITyTeM Ha OCHOBAaHHH HAHHHIX MO H3Mepe-

M3panme odmumansHoe Mepenevatka Bocnpeujena
" © Mzpatenscreo ctaHgapTos, 1984
2—1395



Ctp. 2 TOCT 25948—83

HHIO YIEeJbHOTO 3JIEKTPHYECKOTO <CONpPOTHBJAeHUs # kKosdduuuenra
Xoaaa.
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2. AMNAPATYPA

2.1. CtpyxTypHass cxeMa YCT@HOBKHM JJ5 H3MEDEHHS YAeJbHOro
3JIEKTPHYECKOTO CONPOTHB/IEHUA H Ko3bouuueHdra Xosasna npeiacras-
JeHa Ha 4epT. 2.

! — mu3MepseMH! ofpasey; 2 — MarHuT;
3 — HCTOYHHK IIOCTOAHHOTO TOKa; 4 -— H3-
MEpHTeNbHOe YCTPOHCTBO; 5 — KOMMYTH-
pyioiiee YCTPOACTBO
Yepr. 2

2.2, TpeGoBaHus K s/jeMeHTaM CTPYKTYPHOM CXeMH B 3aBHCH-
MOCTH OT MapaMeTpoB  H3MepsieMOr0 MaTepHaJa MpHUBeJeHH B
Taba. 1—2.

2.2.1. Marnut, ofecneuyyBalOlH Co3ZaHHe MATHHTHHX MOJed H3-
MeHseMOH MONIAPHOCTH, JOJKeH YAOBNETBOPAThH TpeGoBaHHAM Taba. 1,
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TaGauma 1

Bepxuuii npenen
NOABHMKHOCTH  OC-

Bepxuuii npenea

JHonycTumas
HEOZHOPOXHOCTH

HaunMeHoBaHHe HOBHBIX HOCHTeJeH MAarHHTHOR HHIYK- MAarfuTHOroO mo-
MaTepuaJ/a sapsiaa i, IMH B 3a3ope Jsi B 061aCTH H3-
evt B—1.c—1 marauta B, T Mep%rgjlsé,e%, He
Apcenua raaas 1-103 1,0
n % p— THna 5-103 0,5
7-108 0,3 +2
2-10¢ 0,2
1.105 0,05
Dochua rannns 2-102 1,0 +9
nHp-— THNA 1-103 0,5 -
2.2.2. McToyHUK nOCTOSHHOrO TOKa, o0eCleudBAIONIHN CO3XaHHE

B H3MEDHTENbHOH IIENH 3JE€KTPHUYECKOrO TOKA H3MEHSEMOH MOJfAp-
HOCTH, MOJKEeH YAOBJETBOPATL TpeGoBanuam tada. 2.
Tabununuma 2
Bepxuu#t npe- Honyctumas Bxonuoe
Aeji YIenAbHOTO Bepxuuil npe- HecTaBHb- 3JIEKTpHYe-

SNEKTPHYe- AeJ NeKTPH- HOCTH 3JEKTDH- CKOe conpo- UyBCTBHTEALHOCT
CKOro COnpo- 4ecKoro Toka 4eCKOro ToKa THBJ/IEHHE H3Me- H3MEPHTEJNLHOTO
TMBJe- , A 3a Bpemsl H3- pHTeJbHOro npubopa, B

Hus p,OM - M Mepenus, % orlpﬂﬁopa R,
- M, He MeHee
1.1073 5.107! +1 10 10-°
1-1072 2.107! *1 104 10-5
1.10° 1.107! *1 104 10~5
1-101 1-1072 +1 105 1078
1-102 1-1078 +1 105 10—
1-108 1.107* +1 107 107°
1104 1-107° +1 103 1073
1.105 1-107° +1 100 15—
1-100 1-1077 +1 101 10—+
1-107 1.1078 +1 100 10—
1-108 1-107° +1 1012 103
1.100 110710 +1 1013 108

2.2.3. Ilpubop A/ns H3MepeHHS 3/IeKTPUUECKOTO HANPSKEHUI C

mnorpemHocTbio e Gosee 1%, mosken

HUsSM Taba. 2.

COOTBETCTBOBATD

tpeboBa-

2.2.4. KoMmMyrupymwollee yCTPOACTBO AOMKHO oOfecnednBaThb mpo-
BeJleHHEe M3MEPHTENbHBIX ONlepallUil C HCMOAb30BAHHEM OIHOTO H3MeDH-

2%
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TeJBHOr0 NnpuGopa. 3HaueHHe BEJIHUYHHBI 3/1eKTPHYECKOr0 CONpPOTHBIIE
HUA HM30JSLIHH KOHT2KTOB KOMMYTHPYIOIEro yCTpPoHCTBAa He JOJIXKHO
6bITh MeHee BXOLHOIO 3/JeKTDHYECKOTO CONPOTHBJIEHHS H3MeDHTesb-
HOTO YCTPOHCTBA.

23. BcmoMorarTenbHbe CcpeicTBa

2.3.1. Hepxarenp obpasua jgonkeH obecleuynBarTh:

MepIeHIHKYJAIPHOCTD TJIOCKOCTH 00pa3la HampaBJeHHI0 MarHuT-
HOrO TI0JISI ¢ OTKJIOHEHHEM OT IIepPNeHAHKYJSPHOCTH He Gosee *3°;

BO3MOJKHOCTh TIDOBEJAEHUS H3MepeHHH IIpH 3aTeMHeHHH o0pasua;

COOTBETCTBHE 3JIEKTPOH3OJAAMUOHHBIX CBOHCTB  KOHCTPYKIHOHHBIX
MaTePHaJOB (CONPOTHBJICHHIO H3MEePUTENbHOrO TpHOoOpa.

2.3.2 MHKpOMETD HJIH APYrofl MHCTPYMEHT JAJS H3MEPEHHS TOJIIIU-
HBl ofpasuna ¢ norpeisocTeio He Gogee 1.10-2 ¢M H ¢ HOrpelIHOCTHIO
He Bostee 3-10—* cM st H3Mepenus ToJuuuHe d<<0,06 oM.

2.3.3. Tlpubop Jnusg uMepeHHA CHJIBI JEKTPHUYECKOrO TOKA ¢ [O-
rpeimHocTbio He Gosee 0,5%.

2.3.4. Tlpubop nas u3MepeHus: aGCOJNIOTHOrO 3HAUYEHMs, MAarHHT-
HON MHAYKIHH « TOIPeLIHOCThIO He Bonee 29, .

2.3.5. TepMoMeTp ¢ IOrpemrHocTeio H3MepeHust He Gosee 0,5K.

3. METOAbl OTEOPA OBPA3LIOB

3.1. Msmepenus mpoBoAaT Ha ofpa3luax B BHIAE NJOCKOTApasjeb-
HBIX nnactHa (uepT. 3) aubo Ha ob6pasuax KpectoobpasHold (OpMBI
(uepr. 4).

3.2. Mamepenuss  TOJIyH30JHPYIOLLEr0 MaTepualda < YAeJbHBIM
3JIEKTPHYECKHM COMpPOTHBJAeHHeM @>10% Om-cM mpoBoasiT Ha o0pas-
nax kpecrooGpassoll GopMH.

y
[

Yepr. 3
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3.3. TpeboBanus k xapakrepucTukaMm o00pa3loB NpHBEAEHH B

Tabda. 3.
Tabauuna 3
OTHOLIeHHe
AHHEeAHBIX
ﬂo"yci‘{?’g Paccrosrne pasMepoB
Moe OTKJIO- KOH- KOHTAKTOB
Dop. ﬁﬁ,’;}‘? upuna T%"m““a HEHHE OT Mi’:,?-,?;ﬁﬂ K MHHH-
Ma 06- ua L o6pasua obpasua cpejHed w2 MaJABHOMY
pasia e a, cM d, e TOJIUHHEL 3u4 PacCTOSHHIO
o6pasua, %, , MeXLY
He Goxee HHMHY, He
Goace
IMaac- [He menee[ne Menece| 0,02—0,1 +5 — 0,1
THHA 0,5 0,5 [>0,1—-02 +2,5 — 0,1
L L
Kpecr >3a </ 0,02—0,1 +5- T<1< - —_
3 |>01—02 +2,5 2
4. MOATOTOBKA K U3MEPEHUAM
4.1. Ha odpasen kpecroo6passoil popmMbl HaAHOCAT LIECTb 3JEKTPH-

YeCKHX KOHTaKTOB.

4.2. Ha o6pasel B BHAe TIIOCKOTAPAMJIENbHOM TJIACTHHEE HAHOCAT
yeThipe SJIEKTPHUCCKHX KOHTaKTa, pacrnosgaras WX Ha nepudepuu
IJ1aCTHHEL.

Pekomenayetcs pacnojarath 3JeKTpHUECKHE KOHTAKTH Ha GOKO~
BOH NOBEPXHOCTH MJAACTHHH (uepT. 3).

4.3. DeKTPHUECKHE KOHTAKTH AOJAKHBI 06Ja1aTh:

JHHEHHOH BOJIbT-aMTePHOH XapaKTePHCTHKOH (pe3yabTaThl H3-

MepeHHs He NOJKHbI 3aBHCETh OT KOHKDETHEIX PEXHMOB H3MepeHH#);

MaJIbIM TI€PEXOJHBIM CONPOTHBJIEHHEM (peKOMeHIyeMble MeTOH
OlleHKH YCTaHaB/IMBAIOTCA B 3aBUCHMOCTH OT BHAA TOJyHPOBOIHHKO-
BbIX MOHOKDHCTA/NIHYECKHX MaTePHaJoB).

5. NPOBEREHUE M3MEPEHMH

. Mamepenns nposoasaT npu ¢ukcHpoBaHHo# Temmepatype. o-
nyoxaemoe OTKJIOHEHHE TeMNepaTyphl 32 BpeMs H3MepeHHs He GoJjee
0,5 K.

5.2. Ilposenenne H3MepeHuit Ha o6pasuax B BHIe TJIocKonapaJs-
JeTbHBIX TIACTHH.

5.2.1. O6pasen ycraHaBAMBAIOT B AepKAaTeab U TIPOIYCKAIOT Yepes
HEro 3JeKTPHYECKNHA TOK, HUCNOJb3YyS OAHY H3 ABYX Nap KOHTaKTOB,
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DHKCHPYIOT 3HaueHHe TOKA [ W PA3HOCTH NOTeHUHanoB U, BO3HHKAKO-
Iled Ha BTOPOH f1ape KOHTAKTOB, B CJAEAYIOLIEM MOPAAKE:

Usac+ 1,2y » Usiag 11,03
U1,4( + [3'2) ] Ul,4( - 13'2) H
Unav154 » Una~159;
U2,3( + 11‘4) ; U2,3( —_— 11,4) .

5.2.2. BpoadT MarauTHOe moJse, (HKCHPYIOT 3Hayewus Toka /,
MargMTHOH MHAYKUMH B m passHocTH norteHu#adoB U 8 cieaymouieMm
TOpPSIIKe:

Usg + I3+ 8) Unai=11348

Us,a - Is—nrys Unavig_pys

Unsc+ 13448 Ulst=1544 55

U1,3( —I34-By> U1-3( + 19,4 -B)"
IlndppoBble HHIEKCH COOTBETCTBYIOT KOHTakTaM o6pasna (uept. 3).
3HaYeHUs TOKOB IIPH M3MepEeHHAX B mpejesnax ojHoro mysnkta (5.2.1.
HIH 5.2.2) KOMKHB OBITh OJHHAKOBEIMH;, 3HAUEHHSI TOKOB IHPH BBIIOJ-
HeHHH U3MeDpeHHH no PA3HBIM NYHKTaM MOTYT pa3JuyaThes B Npefenax
TpeboBanus Taba. 2.

53. [IpoBenenune u3MepeHu#i Ha obGpasllax KpecTo-
ob6pasuHoli dbopMH

5.3.1. O0pasen yCcTaHaBIMBAIOT B JAePKATE/]b M TIPOIYCKAIOT uepes
HEro ajieKTpH4ecKUl ToK. PUKCHPYIOT 3HAYEHUS 3JeKTPHUECKOrO TOKa B
ABYX HampaBJeHusix +/ , ~Ip H ‘PA3HOCTH moTeHIHasoB U:

) Una+ 03
Una—1y5
Us,a¢+ 1
U3,4( _
5.3.2. BBoasT MarsuTHoe moJe, PHUKCHPYIOT 3HAUeHHA MATHATHOH

HHAYKUHE B, asekTpuueckoro ToKa B ABYX Hanpas/ieHusiXx +/g,— IgH
pasHOCTH MoTeHUHanoB U:

Unst+1,+8y, U —1, -8y
U2.4( +1,+ B) > U2,4( —1I1,—B);
Usg—1,+8y, Uy +1,-m;
Unsc—1,+8, Unsg+1,—5) -

LludpoBbie MHAEKCH COOTBETCTBYIOT KOHTaKTaM ob6pasua (uept.4).
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6. OBPABOTKA PE3YJbTATOB

6.1. O6paGoTka pesyabTaToB H3MepeHufi na 00-
pasne B (GopMe NJAOCKONApannedbHOll MJIACTHHH

6.1.1. 3uauenns Hanpaxenuit U, , U,, Uy , Uy, u xo30dH-
WHEHTHl ¢, O BBIYHCJAAIOT TI0 hopMyaaM:

Usg+ nF Usy -1y + Upsg + nF Uss— 1y

U, = " ;o (1)
U — Uns+nF U+ Usisny+Usi—n @)
By - 4 *
U + U, 4
a, = a4+ 1) S0 3)
Uss¢ + nF Uss— 1
U + U, 4 _
0, — ot + Yna—n “)

Usit+n FUs -1

[lpu onpefenenuu xo3¢$PUUUEHTOB ¢y U g JeaAT GOJBIIYIO CyMMY
Ha MeHbIIY0, YTOObl TIONYYHTh pesy/abTaT GoJee 1.

U Lot 14 " Vu—r 6 T Vst -n = Ususr.-m (g
¥y = 4 ) ( )

U, — ~ + U,y 4 _py—U
Uy’:= 1,3( + I, + B) 1,3( — 1, + B) . 13— 1, — B) 13+ 1, + B) . (6)

[Ipu onpenenenun snavenwit Uy, u U,, anrreGpanyeckn yuyuThLBaioT
3HAKH BE/JHUMH, MOJYUEHHLIX MPH H3IMEPEHHAX,

6.1.2. Onpegendior nonpasoyubie KoahdUUHEHTH i H f2, B COOTBET-
CTBUH ¢ 0053aTeNbHEIM IIPUI0KEHHEM.

6.1.3. Cpennne sHayenus Hanpsxeduit U, w U, Bpuncagior mno
dopMyaaM:

U, = Up-fi+ Upnfo

s M
U, = _(Q;';_Uz._ ' (8)

6.1.4. Yinenbroe ajleKTpHUeCcKoe CONpOTHBJAeHue @, OM-CM, BHYH«
caA10T o hopMmyae

4,53-d
p == -———[——— UP N (g)
rae [ — 3HauyeHHe 3J€KTPHYECKOrO TOKa, MPH KOTOPOM HPOBOAHHCH
H3Mepenusa mo f. 5.2.1,A;
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d — ToJIIHHEA H3MepseMoro 06pasna, cM;
U, — cpenHee 3naueHHe HANpSKEHHs TPH H3MEPEHHH YIeJNbHOrO
SJIEKTPHUECKOTO CONPOTHBJIeHHs, B.
6.1.5. Kospoduunesr Xomna (Ru), cM3/Kii, Bouncasior no ¢op-
MyJie

d
RH:IO&]_:E 'Uy) (10)

rae B — 3HaueHHe HHAYKUWHH MAarHuTHoro moas, T;
I — 3HaueHHWe 3/1eKTPHUECKOrO TOKA, TIPH KOTOPOM IPOBOZHJIUCH
U3MepeHus mo 1. 5.2.2,A;
Uy, — cpexnee 3navenne DIC Xoana, B.
6.1.6. KoHleHTpanuio OCHOBHHIX HocuTesedi sapsiza N, cM®, BH-
YHCHAIT 0 QopMyTe

Ne=_T =6,25-10f8 , (11
Z'RH RH
riae [=-= 3apapg anextpona; [=1,602.10-1% Ka;
r — XOJJIOBCKHH ¢ akTop, MPHHHMAEMBIH PaBHEIM 1.
6.1.7. Xo410BCKYIO IIOABHXHOCTb OCHOBHHIX HOCHTeJeli 3apsiia
P, ¢M2-B~=1. ¢! BEIYHCASIOT IO hOpMYye

P'H:: —R—}L. (12)
p .
6.2. O6paboTka pe3aynbTaToB H3MepPeHHH Ha o6-
pasne kKpecTooO6pasHolh ¢GopMBEH
6.2.1. 3Havenus Hanpsxkenust U,, U, , Uy, Beuucasior mo ¢op-

MyJaM: o o
U, = LY it Ura - H;' Usaan i1 %u-nl . (43
U, = Uscvr. 48~ VUrsg—1,+8= Uiz w1, - pyF Ui — 1 — ) C(14)
4
— -U U
U, = Us 41, + 8~ Usa(— 1. + B . st 1, =By V20 1, - B) (15)
6.2.2. Cpennue snauermuss Uy, I, , Ip Bpluucasior no ¢opMynam:
_ Uy +Uy, |
Uy= Lot (16)
I —1
2
1 —1
[B= '+B‘+I BI. (18)\

2
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6.2.3. YaenbHoe aJeKTpHYyeckoe CONPOTHBJAeHHe o, OM-cM, &
xoadrpuyuent Xoana Rg, oM3/Ki, BEUHCAAT Mo PpMynam:

u, S

— P . 9

P= T (19)
104Uy -d

RH = IB .B (QO)

rae I, , Iz — 3HaueHus aneKTpnqecxoro TOKa, BBIYHCJAEHHLIE [IO
dopmynam (17) 1 (18), A
S — nJoia b IoNepeyHoro ceuenns obpasua, cm? S=a.d,
rae d — toauigHa obpasua, cum;
a — luHpuHa o0pasua, cM;
U, Uy, — 3HaueHus HaNpsKeHHH, BbIYUCJIEHHBE 10 dopmy-
aaum (13), 16), B;
B — 3naueHHe WHAYKLHH MarHHUTHOrO f0JI B 3a30pe Mmar-
Hura, T;
[ — paccrogHue MexXJy KoHTakraMH 1 u 2,3 u 4, cM
(uepr. 4).

6.2.4. KoHUEHTpaLHI0O U MOABHXHOCTb OCHOBHEIX HOCHTesell 3a-
psana BbuncasioT no dopmyaam (11) u (12).

6.3. PesynbTaToM H3MepeHUs VAEJBHOIO 3JEKTPUUECKOro CONpo-
THBJIEHHS SABJISETCA BeJMUYHHA, BbHIUHCJIeHHada no dopmynam (9) uax
(19):

6.4. CayuafiHass MOTPEIIHOCTb H3MEDEeHHS YAEJBHOIO 3JIEeKTpuie-
CKOI'0 COTIPOTHBJIEHHS, XapaKTepu3ylolllasd CXOJIHMOCTb pe3yJbTaToB
H3MepeHHH, He npeBpluaer *+29% ¢ JOBepUTENBHOH  BEPOATHO-
croio 0,95:

6.5. CyMMapHasi NOrpelIHOCTb H3MePEHHs YIeJbHOTO 3JeKTpHue-
CKOTO COIPOTHBJEHHS He wmpeBbiaer +12% ¢ poBepureabHOH
BeposTHocTbIO (,95.

6.6. PesynsraToM u3Mmepenus xoadpduuuenra Xosaaa ABAAETCH
BeJIHUHMHA, BhlYHCcJAeHHas no ¢opmyrae (10) uau (20).

6.7. Ciyyafinasl HOrpellHOCTb H3MepeHHs koapduunenra Xosana,
XapakTepH3yollas CXOZHMOCTb Pe3yJbTaTOB H3MepeHHH, He IIPeBBI+
maer *=4Y% c goBepuTenbHOH BepoaATHOCTBIO 0,95.

6.8. CymMMapHas TOTPpEeIIHOCTh H3MepeHHA Kkosdouuuenta Xoana
He npeBhiaer * 159 c moBepuTennHOl BeposiTHocThIO 0,95.

6.9. CymmapHast norpellHOCTh OIPEICTeHHS TOXBHKHOCTH OCHOB-
HBIX HocHTeJeH 3apsiaa He npeBuiwiaer +15% ¢ xoBepHTeAbHON
pepositHocThio 0,95. : .
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[TPHJIO)KEHHE
Oba3areavroe

3HaveHHe NoOnpaBouyHOro KosdpuuHeHTa [ B 3aBHCHMOCTH
OT 3HaueHHs Ko3dduumeHTa

-1 7 [ f -1 ¥
1,0 1,000 17,0 0,612 90,0 0,413
1,5 0,985 18,0 0,604 95,0 0,408
2,0 0,960 19,0 0,596 100,0 0,403
2,5 0,932 20,0 0,588 110,0 0,395
3,0 0,906 22,0 0,574 120,0 0,388
3,5 0,882 24,0 0,562 130,0 0,382
4,0 0,860 26,0 0,551 140,0 0,376
4,5 0,839 - 28,0 0,541 150,0 0,371
5,0 0,821 29,0 0,536 160,0 0,366
5,5 0,804 30,0 0,532 170,0 0,361
6,0 0,789 32,0 0,524 180,0 0,357
6,5 0,774 34,0 0,516 190,0 0,353
7,0 0,761 36,0 0,509 200,0 0,350
7,5 0,750 38,0 0,503 250,0 0,335
8,0 0,738 40,0 0,496 300,0 0,324
8,5 0,727 45,0 0, ,483 350,0 0,315
9,0 0,717 50,0 0,471 400,0 0,307
9,5 0,708 55,0 0,461 460,0 0,301
10,0 0,699 60,0 0,452 500,0 0,295
11,0 0,682 65,0 0,444 600,0 0,286
12,0 0,668 70,0 0,436 700,0 0,279
13,0 0,655 75,0 0,430 800,0 0,273
14,0 0,643 80,0 0,423 900,0 0,268
15,0 0,632 85,0 0,418 1000,0 0,263
16,0 0,622

Penakrop H. B. Bunoepadckas
Texnuueckunii pepakrop B. H. Tywesa
Koppekrop B. H. Bapeuyosa

Cnano B ra6. 11.11.83. Toan. B neu. 21.02.84. 0,75 yca. u. a. 0,75 yca. Kp.-orr.
0,58 yu.-u3g. 4. Tup. 8000 Itena 3 Kom.

Opaera «3Hakx [lovera» M34aTedbCTBO CTaHAAPTOB, 123840, Mocksa, I‘Cl'l Hosonpecnencku#t nep., 3
Tun. «MocKOBCKHA neyaTHHK». MockBa, JIsJauu nep., Sax 1395



Hamenenne N | TOCT 25948—83 Apcennn u tochun rajnmMa MOHOKpHCTaJAIHYEC-
KHe. Hamepenne ynenbHOro aMEKTPHYECKOro COMPOTHBICHHS W Koadduunenta Xoaaa

YTBepkaeno u BBeneHo B jaeiictBhe IocTaHoBICHHEM TocynapcTeensoro komurera
‘CCCP no cranpaptam or 22.03.89 Ne 606

Jara sBepenus 01.01.90

BBofuas 4acTb, nyHKT 1.3. 3aMelHTb cJ0Ba: «THN — NPOBOAMMOCTH> HAa «THI
3JIEKTPONIPOBOLHOCTH .

HMynskr 14,  Ueprex 1 NmOA cA0BAMH «p-THO»  JONONHHTD  0603HAYEHHEM:
{Ru >0); «n-tun> — obosnauenneM: (Ry <<0).

Pazpen 2 mononnuts mymkTamu — 2.1.1, 2.1.9: «2.1.1. HsmeputenbHas yeTauos-
Ka JO/KHA ObiTb arrecToBaHa. OCHOBHAT OTHOCHTENbHAS NOTPEUIHOCTh — YCTAHOBKH
IpH KORTPO.Jle 06pAasLOB ¢ yAeJbHBIM 3JICKTPHUECKHM CONPOTHBJeHHEM p < 105 OM-cm
He LOJKHA NPEBBILATD [IPH H3MEPEHHH YAEJbHOrO 3/EKTPHYECKOro CONMPOTHBJECHHS
*5 % u koadouuuenra Xoara =8 %; npn KOHTpPOJIe 00pasuoB ¢ yAeJbHBIM 3JEKT-
PHUECKHM CONPOTHBJCHHEeM p>105 OM:cM He AO/NKHA NpPEBLILATL COOTBETCTBEHHO
+12 0/0 =15 0/0.

2.1.2. Nonyckaercs npoBejieHHe U3MEPEHHI H 06paboTKa pe3yJbTaTOB ¢ HCHOMb-
S0BA4HHEM CDEACTB aBTOMATH3AHH MO AJrOPHTMAM, H3JOMKEHHBIM B HACTOSIIEM CTaH-
Aapre, B UaCTHOCTH HCINO/b3OBAHHE YCTaHOBOK THna «Xoai-100», «Xoan-200» npu
yeioBuu cobalogedns tpe6osannii m 2.1.1».

yngr 2.2.1. Tabauny | H3MO0XKUTb B HOBOM peflaKiuHH:

Ta6auua l

TTOABNAKHOCTD OCHOR- Honycrumas Heozno-
.HHI/IMEHOBBHMQ HBIX HOCHTe. el 3aps- Marsuntnaa RHAYKLHS POAHOCTb MAlrHUTHO-
) MaTepuana .. w1 —1 | B sasope marnura B, r0 nosAsA B 061acTH
’ ia g, em?-B “.c Tan, He Gosee HamepeHus, %,
He BoJaee He Golee
ApceHuj raaausi n- 3-108 1,0
p-THIA 3JE€KTPONpO- 7108 0,7 +=3
BOZHOCTH 1.10* 0.5
Pochun raaaus n- u
P-THIIA 3J1EKTPONpo-
BOAHOCTH 2-102 1,0 +3

IIpumeuanne HaMmepenne kos¢pduuuenta Xoana B apcexmuie raiiuss p-THNa
SJACKTPONPOBOAHOCTH ¢ KOHLUEHTpPAalHed  OCHOBHBEIX HOCHTeJell  3apsaja  Gojee
1-10' cM~3 BhIDOJHAIOT pH 3HadeHHH B He Menee 0,7 Ta.

Iyuxkr 2.2.2 gomoauuts cioBaMu: «IlorpenrnocTs perucTpanuu 3JIEKTPHYECKOTO
TOKZ He AOJIXKHA NpeBblllath | % npu H3MepeHHH MaTepHaia ¢ YJAeJbHHIM 3JIEKTDH-
HECKHM compoTHB/IeHHeM p<1068 OM-cM H 3 9 mnpH H3MEPEHHH NOJYH3OJHPYIOLEro
Marepuana ¢ YyAeJbHBIM 3JEKTPHYECKHM CONpOTHBJICHHEM p3> 10 Owm-cMm»;

TabMHUY 2 H3J0XHTb B HOBOH PelaKLHH:

(ITpodoascerue cm. c. 60)
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(11podoascenue usmenenun k FOCT 25948—83F

Ta6anua 2
YaeapHOe 3J€K- 3Hauen ﬂo;ngf:magc?e- Bxoanoe sacitpmuec:
rpﬁqg§:o§ conpo- snempnl?:c- a;em;;n:eﬂcxorbo Ko&;gggggﬁ:gs:&“ Ll]zf:&;rg;:;gg::g:gb
On;xr-ﬂcT,e}:xyéeG%:nee lgo,r(})ie-r%lt\)?xele’ l:‘gO;:pg::ﬂx;]’J%Zs} npHoopa Ryy, O, npGoga, B
He Gonee He MeHee
5.10-3 5-10-! +1 104 107
3-102 2-10-! *1 104 10-8
1-10° 1-10-! *1 104 10—%
1-10! {-10-2 *1 108 195
1-107 1-10-3 =1 108 10-°
1.10° 1-10—* +1 107 10-5
1-104 1-10-5 = 108 10-3
1.108 1-10-8 *1 10° 10—+
1.108 5107 =5 101 102
1.107 5-10-8 +5 10M 10—3
1-108 510—° *5 101 10-3
1107 5-10-10 x5 1012 10-3

IynxT 2.2.3 H3J0XHTb B HOBOH peiakuuH: «2.2.3. IIpu6op aisi HsMepeHHs 3.JeK-
TPUYECKOrO HANPSIKCHUS AOJNKCEH YAOBJCTBGPATh TpeGopanuam tada. 2.

IorpemHocTs H3MEPEHHS 3JI€KTPHUECKOTO HANPHKEHHS He [0JKHA [PEBBILIATE
1 % npu KOHTpose  MarepHala C YAeAbHBIM  3JMEKTPHUECKHM  CONPOTHBJCHHEM
p<<10% Om-cM ¥ 2,5 % — npH KOHTpOJe MOJYH3OJNHPYIOUIEro Marepuania C yAedbHbM
9JIEKTPHYIECKHM CONDOTHBJeHHEM 0> 10f OM-cM>».

yukr 224 nocne ca0B «Q0JMKHO 00eCTIEUNBATLy JAONOJAHHTD CJIOBAMH:  «HpH
KOHTpOJe OJHOro 06pasna».

ITyHKT 2.3.3 HCKIIOYHTD.

Hynkr 3.1, 3aMenuts caoso: «(uepr. 3)» Ha «B opme kBappara (uepr. 3) uam
NPOU3BOJLHON (HOPMBL».

Pasgen 3 pomoanuts myHxroM — 3.1.1: «3.1.1. Jdonyckaercss NPOBOAHTL H3Mepe-
HHs Ha ofpasumax B QopMe mapajenclineld, YAOBASTBOPSIOUHX TpeboBaiHaM K
obpasnaM xpecrooGpasuoil Gopmer (taba. 3)».

ilynkt 3.2 aonoanuts caoBamu: «{(anbo B popMe napasienenunena)s.

Myt 3.3, Tabanna 3. T'pada «Jauna obpasua». 3ameHuTs sHadeHHe: >3
Ha >0,3.

AOMOAHUTL 283allem (nocae Taba. 3): «[das msactuu npousBonbiloil GOpMbL NO-
nepeuHblii pazMep o6pasua oaXKed GuTh He Menee 0,7 cM».

ITyHkT 4.2 nocle ¢JI0B «PAacmogarasd nx Ha» AONOJHMTh CJAOBAMH: «TOPUOBOH MO-
BEPXIIOCTH HJIHY;

BTOPO# ab3all HCKJAKOYHTD.

Pasnea 4 nponmoanuts nynktamu — 4.4, 4.4.1, 4.4.2: «4.4. Tlepea punoaseniem
H3Mepennii 2JeKTPOhH3HYECKHX NapaMeTpPOB H3MepsiioT IeoMeTpPHYeCKHe pa3Mepnl 0O-
pasna.

44.1. Toamudy ofpazna B BHAe NJAOCKONApasieJbHON NJacTUHBL H3MEPAIOT B
Tpex TOUKaX: ONHOH B LEHTpe H ABYX Ha mnepudepuu IJaacTHHbL. EcaH nonepeunsiit
JHHEHbI pa3Mep obpasina mnpeBHIIaeT 5 cM, TOMLHHY 006pasia H3MepsloT B 5 ToY-
Kax: OJHOH B UEHTpPe ¥ uyeTbipex Ha nepHdepHr obpaslla. 3a pe3yabTaT H3MepeHHd
TOJIHUHL! MPHHHMAIOT cpeiHee apH(MeTHUIeCKOe [OJYYEHHBIX 3HAYCHHH.

442 TeoMerpuueckue pasMepnl o06pa3uosB KpecTooOpasnoll ¢opMbl  H3MEPAIOT
[Ba pasa B NPOTHUBOMOJOKHBIX KOHLAX 06pasua. 3a pe3yabTaT H3MEPeHHH INPHHH-
MaloT cpefilHee apH@MeTHIeCcKOe HOJIYYEHHBIX 3HAYCHHH>.

[Iyuxkt 5.2.1. 3aMeHuTb cJAOBA: «UCHOAB3YSt OAHY M3 ABYX Nap KOHTAKTOB» H&
KHCMOJB3Ysl COCEQHION N0 NepuMeTpy 06pasia napy KOHTaKTOB»,

(fIpodoracenue cm. c. 61%
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(Hpodosneenne uamenenus k FOCT 25948—83)
Tiynxt 6.}1. ®opwynsr [—4 u3N0KUTL B HOBOH pelaKkuum:

v = Ysaen —Ussnt Usan ~Ussin n-

[ 2 (1);
Ug viary —Ug yp +Uyq —Uy o(—

U= —aeen = Yuwn & Daen ~Yisen ©):

Us,aern —VUsan
Ussien —Uss—ny

4= (3)x
Usran =Yain "~
U, A ——U . . Ed
B2+ 1,201y
nonosnuth absanem (mocae mepsoro): <«IIpH BohluHcJeHHw 3HaveHnA Hanpsxe-
HHA Upl s U'm H KO3DHUHEHTOB o, & aire6panyeckd YYHTHBAIOT 3HIKH BeJH~

YHH, TOJYYEHHbIX [PH H3IMePEHUSK>.
ITyukt 6.1.6. 3amenuts obozunauenne: [ wa e (3 pasa).
ITyrxr 6.2.1. Qopuyay 13 H3JOKKTE B HOBOH DKM

@y =

= Yron —Yran tVsan—VUsa—n .
U, = (13);
0 4

AomoJiHuTL ab3amem: «[Ipu onpenenenun 3uauequi Up . Up} ) Up2 anreGpan-
9eCKH YYHTHIBAIOT 3HAKH BEJNMYHH, TNOJYYEHHBIX IIPH H3MEPeHHAX>.

ITyuxtot 6.3—6.9 HCKJIOYATH.

Pasgen 6 pomoamnts nyHkTamMu — 6.2.5—6.2.10: «6.2.5. 3navenus  ymeabHoro:
3JeKTPHYECKOTO COMPOTHBJEHUS H KOHLEHTPAUMH OCHOBHHX  HOCHTesnell 2apfAxa B
NONYH30JHpYIOIMK MaTepHanax (p0>10° Om-cM) MOFyT OuiTb nNpHBEREHH K TeEMIe-
parype To mo dopmynam

—~1
pery) =Qry - Py (21
Ny =0y Ny (22)
(ITpodonsenue cm. c. 62)




(ITpodoarxcenue usmenenus x FTOCT 25948—83)

, 1 I

Q =exp[E/K(._—_.)], (23)
i T T,

TEE

K — nocrosunas Boaeumana; K=8,62-10-5 3B K—!

T — teMnepartypa usmepenus, K;

£ — sHeprus akTHBAUMH T/iy6OKOro NPHMECHOTO WEHTpa, Ompeae’siomero Moay-
HA30JIHPYIOLIME CBOHCTBa MarepHaJja, 3B.

HOas GaAs n-tuna saekrponposoaHoctn E=0,8 5B.

Oaa GaP<<Fe<{p-tHna snekrponposontoctd E=0,7 3B.

6.2.6. PesyibTaThl H3MepeHH{ NDEACTABJAIOT YHCJAOM C TpeMsd 3HAUYAIMMH UHD- .
PaAMH ¢ yKa3aHHeM NOPAJKA Be/IHUYHHH. Pe3yabTaTel H3IMEPeHHH W BBLIUHCJIEHHI OKpVr-
JFIOT B COOTBETCTBHH C NPABHJIOM: ec/M nepsas (cnpaBa HaJjeBo) H3 oTGpachiBae-
MBIX [HOD GoJee HAM paBHA 5, TO MOCJEIHIOI0 LUGPY YBEJIHUHBAIOT Ha |, ecaH Me-
Hee 5, To ocTaBllnecss HHGPH HE H3IMEHSIOT.

6.2.7. VHTepBaj, B KOTODOM HaxXOAHTCS MHHHMAJbHOE 3HAUEHHE  CYMMAapHO#H
fIOrPELIHOCTH H3MEPeHHs! YAEJNbHOIro 3/eKTPHUECKOTO COIIPOTHBJEHHS ¢ AOBEPUTENbHOI!
sepoaTHocTbIo P=0,95, cocraBaser *£5 % ajs 06pas’uoB ¢ yAeNbHHIM 3JIEKTPHUEC-
KHM conpoTHBjeHHeM p<<10® Om:cm; *+12 % aas o6pasumoB ¢ yHAeNBHBIM 3JEKTDH-
MeCKHM CONPOTHBJEHHEM P> 105 Om-cMm.

6.2.8. MuTeppal, B KOTOPOM HAXOAWTCS MHHHMAJbHOE 3HAUEHHe CYMMapHOH mor-
PEUIHOCTH H3MEPEHHS KOHIEHTPAHH OCHOBHBIX HOCHTeJedl 3apsifia ¢ JAOBEPHTE/bHOM
seposTHOCcThI0 P==0,95, cocraBaser =8 % Aas 06pas3loB ¢ YAEJbHBIM 3JEKTpHUeC-
£HM compoTHBJeHHeM p-<10% Om-cM; *15 % A9 06pa3suOB C yHEJNbHHIM 3JEKTPH-
'9eCKHM CONPOTHBJIEHHeM P> 10% Om-cMm.

6.2.9. HurepBan, B KOTOPOM HAXOAHTCH MHHHMA/bHOE 3HAYEHHE CYMMapHOil mor-
PEIUHOCTH H3MeDeHHs NOABHMKHOCTH OCHOBHBIX HOCHTeNell 3apsjia ¢ AOBEPHTENbHOI
BepoATHOCTbI0 P=0,95, cocrasiisier =8 % naJs o6paslioB c YAEJNbHBIM 3JIEKTpHUec-
KHM comnpoTHsjeHHeM p<108 Om.eM; =10 % aas o6pasuoB ¢ yAeJbHBLIM 3JeEKTpHUec-
‘KHM CONPOTHBJEHHeM > 10% Om-cm.

6.2.10. Hanuune B KOHTpOaMpyeMOM o06paslle NMOCTOPOHHHX BKJHIOYEHHIl, Heol-
HODOAHOCTH paciipefe/ieHHsl 3JeKTPOMH3HUECKHX NapaMeTpoB NPHBOAHT K YBeJHYe-
HHI0 CYMMAapHOIl MOTPelIHOCTH H3MepeHHH, KOTOPYIO YCTAHABJHBAIOT NPH METPOJIOrH-
9ecKOH aTTecTalHud MeTONa NPUMEHHTENbHO K KOHKPETHOH NpPOAYKUHHS.

(MYC Ne 6 1989 r)



