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parameters and determination of responses

Nlara sBenenns 01.01.76

Hacroaumui ctangapTt pacripoCTpaHAECTCS Ha MHTErPpIbHBIE aHAJIOTOBbIE MUKPOCXEMBI (IaIee — MUKPO-
CXEMBI) M YCTAaHABJIMBAET METOABI U3MEPEHUSA IJIEKTPUUECKUX ITApAMETPOB U OIpeAeIeHUS XapaKTEPUCTUK.

CTaHpapT HE pacIIpOCTpaHAETCI HA KOMMYTATOPBI U KJIIOYM, HA KOMIIApPaTOPhI HANIPSIXKEHUSI B YACTU
MeToaoB 1580, 1581, 2500, 2501 v onepailMOHHbBIE YCUIIUTEIM.

Hacrodauuii ctaHaapT J0IKEH [IPUMEHSTBC

[IpU pa3paboTKe U NePECMOTPE CTAHAAPTOB UJIM TEXHUYECKHUX YCIOBUM HAa MUKPOCXEMbI KOHKPETHBIX
TUIIOB,;

[IpM pa3paboTKe YCTAHOBOK TSI U3MEPCHUS 3JIEKTPHUYECKUX MapaMeTPOB MUKPOCXEM;

[IpY IPOBEACHUU HAYYHO-UCCIEIOBATENBCKUX U OITBITHO-KOHCTPYKTOPCKUX padoT.

CreneHb cooTBeTCTBUA HacTosimero ctaHaapra CT CHOB 1622—79 npuBeneHa B MpUIOXeHUH 4.

O6mue TpeboBaHMA K anmnaparype — B cooTrBeTcTBHMU ¢ [OCT 30350.

(U3menennas pepaxkumsa, Msm. Ne 1, 2, 3, 4, 5, 6).
Pasn. 1. (Mckmogen, 3m. Ne 6).

2. METOAbI U3BMEPEHHUA SJIIEKTPUYECKHUX ITAPAMETPOB, UMEIOIITUX
PASMEPHOCTD HAIIPAXKEHMHA (xaacc 1000%)

Merton 1500. A3mepenue sxoqHoro HanpsoxeHus (U).
M3mepenne U npoOBOAST COITIAaCHO CTPYKTYPHOM CXeMe, pUBeJeHHOM Ha 4epT. 1. M3MepsaroT Hanpsoke-
HHE HA BXOJIE MUKPOCXEMBI IIpU €€ padoTe B 3aJaHHOM peXHMME, YKa3aHHOM B CTaHAApPTaX WIU TEXHUUYECKUX

YCJIOBUSAX HA MUKPOCXEMbI KOHKPETHBIX TUIIOB.
Meton 1510. MU3MepeHue MAKCUManbHOIO BXOOHOro HanpsxeHus (U

) JWI1 MUKPOCXEM C
OIHUM BXOIOM.

* [Topaaok HyMepallUU METOAOB U3MEPCHMS, NPUMEHAEMbIH B HACTOAIIEM CTAaHIApPTE, MPUBEAEH B IIPHIOXKE-
HHUU 2.

H3nanue odprnpanbHoe IMepenedaTka BOoCHpemeHa
*
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© UIIK HUs3parenncTBo ctaHgapTos, 1999
[Iepensnanue ¢ U3sMeHeHUAMHU
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M3mepenne U TIPOBOAAT COITTACHO CTPYKTYPHOM CXeMe, INPUBEAEHHOM Ha uepT. 1.

I — reHepaTOp CUTHANOB, 2 — HM3MEPHUTEJb NIEpeMEHHOTO HaTIpsi-
XKEHMUA, 3 — UCTOYHUK IIHTAHUS, 4 — MHKpPOCXEMA, 5 — U3MEPH-
TEMb MEPEMEHHOTO HampsXeHHUs; 6 — W3MEpHUTEb HeJIMHEHHBIX
VCKaXEHUM; 7 — U3MEPHUTENb BPEMEHHBLIX MHTEPBAIOB (OCHMII-

norpad)

Yepr. 1

Ha MukpocxeMy 1ogaroT BXOOAHOE HAMPsIKEeHUE ¢ TTapaMeTpaMM, YKa3aHHEIMHY B CTaHIapTax WIK TEXHHU-
YEeCKHMX YCIIOBHSIX HA MUKPOCXEMBI KOHKPETHBIX THITOB.

YBenuuBasi HaNpsOKEHUE BXOAHOIO CUTHANA, YCTAHABJINBAIOT HANIPSDKEHUE BBIXOJHOTO CUIrHajIa MUK -
POCXEMBI paBHBIM 3HAYECHUIO, YKa3aHHOMY B CTaHAapTaxX WIH TEXHUYECKHUX YCIOBHUIX HA MUKPOCXEMbI KOHK -
PETHBIX TUNOB. MI3MepuTesieM HanpsDKeHUst U3Mmepsaor U Ha BXOJE MUKPOCXEMBI.

Merton 1511. M3amMepeHne MakCHMaabHOIO BXOAHOTO HanpsikeHusa (U ) U1 MHKPOCXEM C
IBYMS BXOJJAMH Ha IIEPEMEHHOM TOKE.

CTpYKT}’pHElH CXEMa 114 USMCPDCHU U H4 TIICPEMCHHOM TOKC

BX.INax

C1 (2
[IPUBEACHA Ha UepT. 2.
3HaYE€HHUS YUCTOTHI M CONIPOTUBACHHS HAIPY3KHU JOXKHBI COOTBET-
i g, [5] CTBOBaTb YCTAaHOBJICHHBIM B CTAHIAPTAX MM TEXHMYECKUX YCIOBUSIX Ha
MHMKPOCXEMBI KOHKPETHBIX TUITOB. B CiTyyae npuMeHEHUSI MOIYJIMPOBaHHO-
o CUTHA/IA U3MEPUTENH 2 U 5 JOJIXKHBI 00eCTrieUnBaTh U3MEPEHUE 3P PeK-
TUBHOT'O HEMOIYJIMPOBaHHOI0O HarpsokeHUs. KonneHcatopel C1u C2 noi-
| — reHepaTop MEPEMEHHOTrO HaNpsi-  HE IBIATHCA KOPOTKO3aMKHYTHIMH LIETISIMM ITPH 3aJaHHOM 4acToTe.

XeHus, 2, 5 — U3MepUTeNt TepeMeH-
HOTO HATPSIKEHHS: J — MUKpOCXeMa: JL1s1 npoBeieHUsA U3MePEHUS UCITBITYEMYIO MUKpOCXeMY (ITpH HeoO

4 — WCTOYHMK TTHTAHMUS XOAUMOCTH ) OAJIAHCUPYIOT B COOTBETCTBUM C YCIOBUSIMHU, YKa3aHHBIMHU B
CTAHIAPTaX WA TEXHHYECKHX YCIOBUSIX HA MUKPOCXEMbI KOHKPETHBIX TH-
Hepr. 2 noB. CUTHas reHeparopa [ Ha 3aJaHHOM YacTOTe YCTaHABJIMBAIOT Ha YPOB-

He, 00ecIeYynBaloLieM 3HAYCHUE HANTPSDKEHMST Ha BXOJIE (BBIXO/i€) UCTIBITYEMOM MHKPOCXEMBI, YKa3aHHOE B
CTaHOApTax WIM TEXHUYECKHUX YCIIOBUSAX HAa MUKPOCXEMbI KOHKPETHbBIX TUIIOB.
3HauyeHUS MAaKCUMAJILHOTO BXOAHOI'O HAIIPSDKEHUS U3MEPSIIOT U3MEPUTETIEM 2.
MeTtonm 1500, 1510, 1511. (A3menennasn pexakuus, M3m. Ne 2).
Meton 1512 HWsmepeHne MaKCMMaJIbHOTO BXOLHOrO HamnpsokeHus: (U
ABYMSI BXOJaMH Ha ITOCTOSTHHOM TOKE.

CrpykTypHas cxeMa u3MepeHus U Ha IOCTOSHHOM TOKE NpHBEJEHa Ha YeprT. 2a.

) IUII MHUKPOCXEM C

X.nax

1 — NCTOYHHK MOCTOSHHOI'O  HAITPAXEHMS,
2, 5 — U3MepUTENU TOCTOSTHHOIO HaNpsXeHUs;
3 — MHKpocxeMa;, 4 — MCTOUHHMK ITUTaHUS

Yepr. 2a
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At uamepenus U, - Ha NCTOYHHUKe ] ycTaHaBNMBalOT Hanpsokenue U < U W MOCTENEHHO YBeJIH-
YMBAIOT €ro N0 TeX Mop, moka U _ He NOCTUTHET 3HAYEeHHUsI, YKa3aHHOrO B CTAHIAPTAX MJIM TeXHHYECKHX
YCIIOBUSIX HA MUKPOCXEMBI KOHKPETHBIX THUITOB.

3Havenue U = U3MEPSIIOT U3MEPUTENEM 2.

(Beeaen nonoanurennno, U3m. Ne 2).

Merton 1520. UamepeHue MUHHUMAJILHOTO BXOLHOIO HAIIPSDKEHMUS (U, . ) U MUKPOCXEM C
OOHUM BXOIOM.

M3mepenue U . TIPOBOIAT COMIACHO CTPYKTYPHOM CXeMe, IIPUBEACHHOMN Ha uepT. 1.

Ha MukpocxeMy 1oaaroT BXOIHOE HalPSDKEHUE C TapaMeTpaMy, YKa3aHHBIMU B CTAHIAPTAX HJIH TEXHH-
YECKHUX YCIOBUSAX HAa MUKPOCXEMBI KOHKPETHBIX THIIOB.

YMeHbllIast HalpsDKEHME BXOJIHOTO CUTHANA, YCTAHABIMBAIOT HANIPSDKEHUE BHIXOMHOIO CUIHAIA MUKPO-
CXEMbI pPaBHbIM 3HAYCHHUIO, YKa3aHHOMY B CTAHAAPTaX WJIM TEXHUYECKUX YCIOBUSIX HA MUKPOCXEMBI KOHKDET-
HBIX TUIIOB.

M3smepuresreM HanpsokeHuss U3MepsaioT U . Ha BXOJe MHKPOCXEMBI.

Meton 1521 HM3mepeHMe MUHMMAIBHOIO BXOZHOTO HANPSDKEHUS (U, . ) U191 MUKPOCXEM C
NBYMSI BXOJJaMU.

Mamepenue U . TIpOBOJAT COMIACHO CTPYKTYPHOM CXeMe, IPUBEICHHOM Ha YepT. 2.

OCHOBHBbIE JIEMEHTHI, BXOISILNE B CTPYKTYPHYIO CXEMY, HOJIKHEI YIOBIETBOPSTE TpeOOBaHUAM, YKa-
3aHHBIM B MeToze 1511.

[Ipn HeoOxomMMOCTH MUKpOCXeMy GaTaHCUPYIOT C TOYHOCTBIO, YKA3aHHOM B CTAHIAPTAX MJIM TEXHU-
1€CKHX YCJIOBHAX HA MUKPOCXEMbl KOHKPETHBIX THITOB. Ha MUKpOCXeMy MoJaloT BXOOHOE HAIIPSDKEHUE C
MapaMeTpaMH, yKa3aHHBIMH B CTAHAAPTaX WIX TEXHUYECKUX YCIIOBUSIX HA MUKPOCXEMbI KOHKPETHBIX THUIIOB.
YMeHblass HallpsDKEHUE BXOAHOIO CUTHAJIA, YCTAHABJIMBAIOT HATIPSDKEHHE Ha BXOIE (BBIXO[I€) UCITBITYEMOIA
MHUKPOCXEMBI PaBHBIM 3HAYEHHIO, YKA3aHHOMY B CTaHIApTaX WIM TEXHUYECKUX YCIOBHAX HA MUKPOCXEMBI
KOHKPETHBIX THIIOB. [1ocse atoro usmepstor U . u3Mepurenem 2.

MeTtona 1530. U3mepeHune 4yBCTBUTENHHOCTH (5)

M3Mmepenue S MpoBoOaAT COrMacHO CTPYKTYPHOM cXeme, NMpUBEJeHHOM Ha yepT. 1. Ha MuUKpocxemy
[IOJAI0T BXOAHOE HANPsXEHHKE C [TapaMeTpaMH, YKa3aHHBIMH B CTAHAAPTAX MM TEXHHUYECKMX YCIOBUSAX Ha
MHKPOCXEMBI KOHKPETHBIX THITIOB.

YMEHBIHAIOT BXOAHOE HaIPsDKEHUE 0 TAKOTO 3HaYEHUs], IIPU KOTOPOM [TapaMeTphl MHUKPOCXEMBEI ITPU -
MYT 3HAYCHMS, YKa3aHHBIE B CTAHAAPTAX MU TEXHHYECKUX YCIOBUAX HA MUKPOCXEMbI KOHKPETHBIX THUIIOB,
IIPU 3TOM U3MEPAIOT HAMPSDKEHHE BXOJXHOIO CUTHaIa, KOTOPOE YHCIIEHHO PaBHO YYBCTBUTEIBHOCTH.

Meton 1540. U3Mmepenre AMana3oHa BXOAHBIX HANIPSDKEHUH (A U)).

Hns uamepennsa AU~ U3MepsAIOT 3HaYeHHE MAaKCUMAJIBHOTO BXOXHOTO HANPSIKEHHS U (MeTodsl

1510 1 1511) 1 3HaYeHMEe MUHHMAJIBHOTO BXOZHOI'O HAIMPSOKEHUS U, . (MeTonsl 1520 u 1521). Iuanazon
BXOIHBIX HAIIPSDKEHUH OITPEJCIISIIOT IT0 GOopMYyJIe

AU =U_ —U

BX.max BX.min"
Metona 1550. U3mepenne BXODHOTO HAPSDKEHUST TTOKOS (U, ) ¥ BBIXOZHOI'O HaIIPSDKEHUSA II0KOST
(U

(OBBIX

).
M3mepenne U, u U MHMKPOCXEM C OJHHM BXOAOM
[IPOBOIAT COIVIACHO CTPYKTYPHOM CXeMe, IIPpHUBEACHHON Ha
yepr. 3.

Emxocte C| KOHAEHCaTOpa NOIXHA GBITh JOCTATOYHOIA
JUISI TOTO, YTOOBI HCKITIOYUTH ITapa3suTHHIE CAMOBO30YXIEHHUS,
U JOJDKHA COOTBETCTBOBATH CTAHAAPTAM MJIM TEXHUUECKUM YC-
JIOBUSIM Ha MUKPOCXEMbl KOHKPETHBIX TUIIOB.
[lepexmouarens B1 ycTaHaBIMBAIOT B IOJIOXEHUE ] U

U3MepHUTeNEM 3 U3MEPAIOT 3HAYEHHUE BXOIHOTO HAITPSIKEHUS

I — MukpocxeMma; 2 — UCTOYHHK nu-
ITOKOA (fl}nx' 3aTeM I[TICPCKIMTIOYATECD B1 [ICPEBOAAT B IMOJIOXKE - TaHusA; 3 — U3MEPUTENb NMOCTOAHHOIO HAMps-
HUEe 2 U U3MepuTesieM 3 UZMEPSIOT 3HAYEHHE BBIXOIHOTIO KEHUs
HaIpsDKeHHUA 1mokost U, .
(U3menennas pegakmus, Aam. Ne 2). Hepr. 3

Meton 1560. (Mckmouen, U3m. Ne 2).

Meton 1570. N3MepeHue BXOMHOTO HaNpPsDKEHUST OTPaHUYECHUS ( Usorp.s:)

HN3mepeHune Usrp sx TPOBOZSAT COITIACHO CTPYKTYPHOM CXeMe, BRIOPaHHOM W M3MepeHust KoadhdHUHeHTa
YCHIEH!Us HANPSDKEHUA K JAaHHOU MHKPOCXEMBI.

2—1361
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Ha Bxox MUKPOCXeMBI IOAAI0T CUHYCOMAAIBHBIN CUTHAT HAIIPSDKEHUEM U, » YKa3aHHBIM B CTaHJapTax
WJIH TEXHUYECKUX YCIIOBHUSIX HA MUKPOCXEMBI KOHKPETHBIX TUIIOB, X U3MEPSIOT IIEPEMEHHOE HaNpsDKEHME Ha

BBIXOJ€ MUKPOCXEMBI [/ . . YBEIMYMBAIOT BXONHOW CUTHAJ O HANIPSDKEHUs U, = 1,1 U, ¥ M3MEpPSIOT

BbIX

rr

U, - ANbdepeHInTbHBIA KO3OOUILUEHT YCUITIEHUS OITPEAEISIOT 110 (hopMyJie

rr ¥

K' _ UBblx -U

y.a

BBIX

01U,

HM3MeHdas BXOOHOE HAIpSDKEHME W ONpeneisas K, ., HaXo#sAT TaKkoe 3HaueHue U , Ipu KOTOPOM K

paBeH 0,1 K, . BxonHoe HampsokeHue orpanuyenust U

Qorp.Bx

PaBHO HaUIEHHOMY 3Ha4YeHuIo U .

Mertona 13580. UsMmepenue 3. 0. c. cMenieHus (Em) Y HaIIpsKeHUs CMElLeHUS HYd (0; M) il
MUHKPOCXEM C ABYMSA U OOHHUM BXOHaAMU.
Mamepenne E_, U 11 MHKpOCXeM C ABYMsI BXOXaMM IIPOBOASIT COINIACHO CTPYKTYPHOU CXeMe,

NPUBENCHHOM HA YEPT. 4, a TSI MUKPOCXEM C OAHUM BXOIOM — COIJIACHO CTPYKTYPHOU CXEME, NPUBEACHHOM
Ha 4epr. 4a.

WHBEHTHPYIOLIMI yCHINTENDb 4 TIPUMEHSAETCS, €CJIM BBIXOMHOE HATIPSDKEHME UCTILITYEMOH MUKPOCXEMBI
He CABMHYTO MO (ase. YCWIUTENb J0MIXeH 00ecriednBaTh KO3POULIMEHT YCHIEHMS HaIPSKeH s Kyuzl 71
MIMETh BXOOHOE CONPOTUBNICHUE R >R .

3HAYCHUSA COMPOTUBICHUI PE3UCTOPOB, BXOAAIIMX B CTPYKTYPHBIE CXEMBI YePT. 4 1 4epT. 4a, TOIKHE]
YIOBJIETBOPATH CJIEAVIOLLUM TPEeOOBaAHUSIM:;

R] 2 RS 2 RIOREMX;

R, <001R, wm R, <

‘R R
Ry=SuX _ g R <=2

rae R — BXOZHOE CONPOTUBJIEHUE UCITBITYEMOH MUKPOCXEMBI;

R — BBHIXOJHOC COMPOTHBICHUE UCTIBITYEMO MMUKPOCXEMBL;

KY vy . — KOI(MOUIHUEHT YCUIIEHHs HATIPSDKEHUS UCTIBITYEMOH MUKPOCXEMBI TIPH YCIIOBHUH, YTO LIENb 0OpaT-
" HOM CBSI3U Pa30OMKHYTA.

R5
2 R1  RY R5

I — VCTOYHHMK IIOCTOSTHHOI'O HAMpsLKeHUs LI Oa-

JIRHCMPOBKU MMKPOCXEMBI;, 2, 5 — M3IMEPUTENM TIO-

CTOSTHHOrO HarnpsokeHust; 3 — MuUKpocxeMa; 4 — Hc-
TOUHUK NMUTAHUA

!l — MCTOYHUK NOCTOSIHHOTO HAMNPSOKCHUA I 6ATaHCHUPOBKH MHK-

POCXEMBI; 2, 5 — H3MEPUTEIH NOCTOSHHOIO HAMPSKEHUS, 3 — MUK-

pocxeMa, 4 — YCWIHTENb, MHBEHTUDPYIOLUMH (a3y; 6 — MCTOYHHK
MUTAHUA

Hepr. 4 Yepr. 4a
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HcnpiryeMyro MUKpoOcxeMy OaaHCUPYIOT, U3MEHSIOT HallpsDKeHHWe £ ucToyHuka 7 1o TeX mop, Imoka
HallpsDKEHUE Ha u3Mepuresie 5 Oyner paBHO HYJII0 WIM 3HavyeHUo U, ., YKa3aHHOMY B CTaHIapTax WJIH
TEXHUYECKUX YCIOBHAX HA MUKPOCXEMBI KOHKPETHBIX TUIIOB, M U3MEPSIOT 3HaYeHUe £ U3MEpUTENEM 2.

3. 1. C. CMEILICHUS U HAIIPSDKEHUS CMELIIEHUSA HYJIS OIPEICISIOT 110 popMyJie

R, R,
+U
+R, OBbix Ri+Rs -

ECM(UCM) = El Rl

Merton 1581. HMamepenue 3. 1. ¢ cMemeHus (£ ) U HanpsDkeHUsT cMeleHus Hynst (U ) st
MHKPOCXEM C ABYMSI BXOIaMH ¢ aBTOMAaTU4YECKON OATaHCUPOBKOM HUCIIBITYEMOU MHUKPOCXEMEI C IIOMOILBIO
BCIIOMOTaTeIbHOIO YCHJTUTENS.

N3mepenue E_, U 1IpOBOIAT COINTACHO CTPYKTYPHOM CXeMe, TPUBEAEHHOM Ha YepT. J.

[TapaMeTpBl BCITOMOTaTeNbHOTO AUPPEePEHLIMATHFHOIO YCUINTENS JOJDKHBI 00€CIIeYMBaTh:

YCHJIEHHE IIPU pa30MKHYTOM oOpaTHO# CBsi3H 0oiece 60 nb;

pa3Max BBEIXOJHOIO HATIPSXKEHUA, ZOCTATOYHBIM IUIST 00pabOTKU BXOOAHOI'0 HANPSDKEHUS UCIIBITYEMOM
MUKPOCXEMBI,

AUaa3oH HanpsDKeHW CHHQPAa3HOIO CUIHajIa Ha BXOIe HE MEHBIIE TUAIla30HAa BLIXOAHOTO HAIIPSDKEHUA
HCITBITYEMOM MUKPOCXEMEI.

3HAYeHUSA CONPOTUBICHHUN pPE3UCTOPOB, BXOASIIUX B CTPYKTYPHYIO CXEMY, HOJDKHBI VIAOBJIETBOPSTH
CJIEAYIOLIMUM TPeOOBAHMSM:

Rl = R’Z’ RB - R-‘-l’ Rl<<R3<<Rﬂx’

RS= R6'R7

Rg + Ry

] — U3MepUTENF NOCTOSSHHOIO HAMNPSDKCHUA, 2, 5 — UCTOYHUKM ITUTAHUA,
3 — MukpocxeMa; 4 — BCIIOMOTaTeNbHBINA HUPdepeHIUANIBHBIA YCUIINTEND,
6 — HCTOYHHK IOCTOSSHHOroO HaIpsSXeHHS

Yepr. 5

’2#
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3Ha4YeHHUA COINIPOTUBICHUMN PE3UCTOPOB R YCTAHABIMBAIOT B CTAHAAPTAX UM TEXHHUYECKHUX YCIOBHSIX HA

MHKPOCXeMBI KOHKPETHBIX THITOB.
Ilepexmouarens B3 ycTaHABIMBAIOT B ITOJIOXEHHUE [, KOT1a BLIXOJHOE HANPSKEHUE UCTIBITYEMOM MUK-

pOCXeMBI paBHO HYJIIO, MJIM B IOJIOXEHHE 2, KOIa BRIXOAHOE HalpsokeHUe He paBHO HymMo. HanpsoxkeHue
NCTOYHHKA 6 [OJDKHO COOTBETCTBOBATh YCTAHOBJIEHHOMY B CTAHAAPTAX WIM TEXHUYECKUX YCIIOBHSIX HA MUKPO-

CXeMbl KOHKPETHBIX TUNOB. /1 u3MepeHus £ nepexmodatenu Bl v B2 3aMBIKAOT, a Ui u3mepeHusa U, —
pPa3MBIKAIOT.

YcTaHaB/IMBAKOT HAIIPSDKEHUE UCTOYHHMKA 6 M TIOJIOXKEHHUE ITepekiIodaTenss B3 B COOTBETCTBUH CO CTaH-
JapTaMy WIM TEXHHYECKUMH YCJIOBHAMU HAa MUKPOCXEMBI KOHKPETHBIX TUIIOB M M3MEPAIOT HarpsokeHue U,
u3MepureneM 1. D. a. C. CMELIEHHAS U HalIpsDKeHMe CMELUEHUS HYJIST OITPEAEIISIOT 110 QOpMYJIe:

R

ECM(UCM) =Ul m :

Meton 1590. UamepeHue cuadasHoro BXOTHOro HanmpsokeHust (U, qm).

Hamepenue U, TIPOBOISIT COIIACHO CTPYKTYPHOM! CXeMe, IPUBEJECHHON Ha YepT. 6.

1] — u3Mepurenb HanpsokeHUA, 2 — HCTOYHHMK TIMTAaHUA, 3 — reHepaTop CHrHa-

JIOB, 4 — HUCTOYHUK TIIMTAaHHA, 5 — HUCTOYHMK ITUTAHHA, O — MHKPOCXEMaA;

7 — U3MEPHUTENIb NOCTOSSHHOTO HAIpsXKEeHUs, & — U3IMEepUTENL IIepeMEHHOro
HaTIPAXKCHUS

Yepr. 6

OCHOBHBI€E 7IEMEHTBI, BXOISIIHE B CTPYKTYPHYIO CXeMY, JOJIKHEI YAOBAETBOPATh CIIEAVIOIIMM TpeOO-
BaHUSIM

R, = R<0,01R_; R, = R>R,
Ha MUKPOCXEMY IT0AAIOT UE &b.BX C IIApdMCTpaMi, YKA3dHHBIMH B CTAHAAPTAX WIHX TCXHHUYCCKHUX YCIIOBHUAX
HAa MUKPOCXEMbl KOHKPCTHbBIX TUIIOB, U USMECPAIOT Cro HAIIPpSE2XKCHHUE NSMCPHUTCIICM HaIIPpS2KCHUSA.

Metoanl 1570—-1590. (M3menennan pexakuua, Uzm. Ne 2).

Mertona 1600. HU3smepenne MakCUMaIbHOrO CMH(Aa3HOro BXoAHOro HarnpsckeHus (U
MHKPOCXEM C IBYMS BXOAaMH.

Jna u3aMepeHuss MaKCUMManbHOro CMHMa3HOro BXOIHOTO HarpsskeHust U, b.5x.max MISMEPSIOT KO3 UL -

EHT 0CNIa0IeHU CHH()A3HBIX BXOOHBIX HANPSDKeHUA K b (MeTonme! 6550 u 6551). N3Mmepsas Km_mb, TUIABHO

YBCIIMYHUBAIOT HAIIPSOKCHUEC BXOAXHOI'O CHH(l)aBHOI‘O CHUTHa/Ild 10 3HAUYCHHUSA, [IPDH KOTOPpOM K oc.ci YMCHBIIINTCA

Ha 6 ab, rIpu 3TOM PEruCTPUPYIOT ITOCTOSTHHOE HAIPSDKEHUE BXOMHOTO CHHGAa3HOro CUTHAJIa WX aMIUTUTYLY
CUHYCOMIAIBHOTO BXOAHOro CUH(a3HOro curHajia (Ipu M3MepeHUH Ha ITepeMEeHHOM TOKE), KOTOPBIE pPaBHEI

U

cd.px.max’

MeTton 1610. U3MepeHue BEIXOOHOro HanpsokeHus (U ).

[ nsmepenua U Ha BBIBOJAX MHKPOCXEMBI YCTAHABJIMBAIOT PEXUM, YKa3aHHBIM B CTaHAAPTAX MM
TeXHUYECKUX YCIOBUSIX HA MUKPOCXEMBI KOHKPETHBIX THIIOB.

) A1t

¢.Bx.max
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HU3MepeHue U 1NpOBOIAT U3MEPHUTEIEM HAIPSDKCHHUS, ITOAKITIOYAEMBIM K BBIXOAY MUKPOCXEMBI.

BbIX

MeTton 1620. M3MepeHne MaKCHUMAJILHOTO BEIXOXHOTO HanpsokeHus (U ) IUISI MUKPOCXEM C
OJHUM BXOIOM. _

Usmepenue U TIPOBOMAT COIMIACHO CTPYKTYPHOM cXeMe, pMBENeHHOM Ha YepT. 1. Ha Mukpocxemy
MMOJAIOT BXOAHOE HAIpPsSDKEHUE C ITapaMeTpaMM, YKa3aHHbIMU B CTaHIApTaX WIM TeXHUYECKUX YCIOBHUSIX Ha
MUKPOCXEMBI KOHKPETHBIX THUIIOB. YBEIUYUBAIOT HAMPSXXKEHUE BXOAHOIO CUTHAJIA JO TAKOIo 3HAYEHUS, IIpU
KOTOPOM IMapaMeTPbl MUKPOCXEMBI IIPUMYT 3HAYECHHS, YKa3aHHBIC B CTAHAAPTAX WM TEXHUYECKUX YCIIOBUAX

Ha MUKPOCXEMbI KOHKPECTHBIX THIIOB, IIPU 5TOM UIMEPAIOT USMEPHTCIIEM HAIIPS2KCHHUA Ha BBIXOJIC MUKPOCXC-

MBI Unmx.max'

Merton 1621. M3mepeHre MAaKCHMaIbHOIO BEIXOXHOTO HanpsokeHUs (U,
NBYMs BXOJaMM Ha NepEMEHHOM TOKE.

H3mepenue U TIPOBOIAT COIMIACHO CTPYKTYPHOIA cxeMe, MPUBeIeHHOM Ha 4epT. 2. TpeboBaHus K
3JIEMEHTAM CXeMbl aHAJIOTHYHBI M3/I0XEHHBIM B Metone 1511.

CursHaiu reHeparopa I Ha 3aJaHHOM 4aCTOTE YCTAaHAB/IMBAIOT Ha YPOBHE, 00eCIIeYMBAIOIIEM 3HAUYECHUE
HanpsoKeHHUS Ha BXxolde (BbIXOHE) UCIBITYEMOM MHUKpPOCXeMBI, YKa3aHHOe B CTaHAApTaX WIH TEXHUYECKHX
YCIIOBUSIX HA MUKPOCXEMBI KOHKPETHBIX TUITOB. M3aMepsioT MaKCHMAJIBHOE BBIXOAHOE HanpsokeHue U

BhIX.Mmax
U3MEPHUTEIIEM J. _
Metoan 1610—-1621. (M3mMenennasn penakuus, Uim. Ne 2).
Meton 1622, M3mepeHre MaKCHMAaIbHOIO BRIXOOHOTO HampsokeHHUs (U
NBYMS BXONAMH HA MMOCTOSIHHOM TOKE.

2I‘:s1»«{6];)6:1L{1«[¢.== U . Ha [IOCTOAHHOM TOKE ITPOBOMAT COINIACHO CTPYKTYPHOM CXeMe, MPUBEACHHON Ha
Yyepr. 2a.

Ha ucroyHuke / yCTaHaBIMBAIOT HanpspkeHue U, yKasaHHOE B CTaHJapTaxX WIM TEXHHYECKHUX YCIIOBH-

SIX HAa MUKPOCXEMBI KOHKPETHBIX TUIIOB. 3HaYyeHue U U3MEPSIIOT U3MEPUTEJIEM J.
(BBenen nonoinureanno, Usm. Ne 2).

Meton 1630. U3Mepenne MUHMMAJIBHOTO BBIXOAHOTO HanpsokeHust (U
OIHUM BXOIOM.

Mamepenne U . TIPOBOIAT COTJIACHO CTPYKTYPHOM CxeMe, IPUBEAEHHOM Ha YyepT. 1. Ha MUKpocxeMy
IIOJAIOT BXOAHOE HAIPSDKCHHUE C TTIapaMeTpaMHM, YKa3aHHBIMH B CTaHAAPTAX WIM TEXHUYECKHMX YCIIOBHSIX HA
MHUKPOCXEMbI KOHKPETHEIX THITOB.

YMEeHbBIIAI0T HANIPSIXKEHUE BXOJHOINO CUTHAJIA O TAKOro 3HAYEHUS, IIPU KOTOPOM IMapaMeTPbl MUKPO-
CXEMBI TPUMYT 3HAYCHUA, YKA3aHHBIC B CTAHAAPTAX WIH TEXHHYCCKUX YCAOBHAX HA MUKPOCXEeMbI KOHKPET-

HBIX TUIIOB, IIPH 3TOM MU3MEPHUTENIEM HAIPSIKEHUS Ha BBIXOJE MUKPOCXEeMBI UdMepsaioT U

BRIX.Min"
Mertonx 1631 HsMmepeHne MUHMMAIBHOIO BBIXOAHOIO HanpspkeHust (U ) IUIS1 MUKPOCXEM C
OBYMSI BXOTAMH.

UamepeHue U . TIPOBOAAT COINIACHO CTPYKTYPHOM CXeMe, NMPUBEAECHHONW Ha 4yepT. 2. OCHOBHBIE

3JIEMEHTHI, BXOIAILIHE B CTPYKTYPHYIO CX€MY, IOJDKHBI YIOBJIETBOPATh TpeOOBAHUSAM, YKa3aHHLIM B METOJIE
1511.

MuxkpocxeMy OajlaHCHUPYIOT (ITpY HEOOXOAMMOCTH) C TOYHOCTBIO, YKa3aHHOM B CTAaHAAPTAX MIM TEXHH -
YeCKMX YCIOBUSIX Ha MHKPOCXEMBI KOHKPETHBIX THUITOB. Ha MUKpOCXeMy IMOKAIOT BXOAHOE HAIpsDKEHUE C
IapaMeTpaMy, YKa3aHHBIMU B CTAHAAPTAX WIM TEXHUYECKNX YCIIOBUSX Ha MUKPOCXEMBI KOHKPETHBIX THIIOB.
YMeHbIIaloT HAlIPSDKEHUE BXOMHOIO CHTHAIA A0 TAKOro 3HAYEHUs, IIPY KOTOPOM I1apaMeTPEl MUKPOCXEMEI
IIPUMYT 3HaQYE€HUA, YKA3aHHBIC B CTAHAAPTAX WIM TEXHUYECKHX YCIIOBUAX HA MUKPOCXEeMBbl KOHKPETHBIX TH-

[10B; IIPH 3TOM U3MEPHUTEIEM HANPSKEHHUS Ha BBIXOAE MUKPOCXEMBI U3MepsiioT U . .
MeTton 1640. MU3amepeHue BoIXOXHOTO HanpsokeHus 6ananca (U o ) WIsE MUKPOCXEM C JBYMs

BXOJaMU.

M3mepenne U . TIPOBOAST COINIACHO CTPYKTYPHOM CXeMe, IPHBEJEHHOM Ha YepT. 6a.

OCHOBHBIE 3JIEMEHTHBI, BXOASILIME B CTPYKTYPHYIO CXEMY, JJOJDKHBI YIOBJICTBOPSATH TpeOOBAHUAM, yKa-
3aHHBIM B MeTozae 1580.

MuxkpocxeMy 6amaHcupyroT (MeTonx 1580) ¢ TOYHOCTHIO, YKa3aHHOM B CTaHAAPTAX WJIM TeXHHUYECKUX
YCJIOBUSIX HA MUKPOCXEMbI KOHKPETHBIX THUITOB.

3ateM nepekiioyaress Bl nepeBoOsT B MOJOXEHHE 2 U U3MEPUTENIEM ITOCTOSTHHOTO HAIIPSDKEHMS U3Me-
psiot U MEXIY OJTHUM U3 BBIXOJZOB MUKPOCXEeMBI U OOILIMM BBIBOJIOM MHKPOCXEMBI.

BHIX.0an

BIX.max

) ZUISI MUKDOCXEM C

bIX.Max

) JUISL MUKPOCXEM C

bIX.Max

) UL MUKPOCXEM C

MX.min

BIX.Min

3—1361
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MeTton 164 1. HamepeHue BEIXOAHOro HampsokeHus Gananca (U . ) IUId MMKPOCXEM C JIBYMS
BXOJAaMH C aBTOMAaTU4YeCKOM OAJTAaHCUPOBKOM MCIIBITHIBAEMOM MUKPOCXEMBI C ITIOMOILLBIO BCIIOMOTATEIBHOTO
YCUITUTEN.

HU3mepenue UB o 62y IPOBOJAT COIIACHO CTPYKTYPHOM CXEMe€, IIPMBEAEHHOM Ha YepT. 60.

] — WCTOYHMK NOCTOSHHOrO HamnpsxkeHHd s DanaH-

CUPOBKHY MHKPOCXEMBI; 2 — MHKpOCXeMa; 3 — HCTOY-

HUK NMUTAHHS, 4 — U3MEPHTEND MOCTOSHHOIO HarpsoKe-
HHUA

Yepr. 6a
1, 4 — U3MEpUTENIN TOCTOSIHHOrO HaIpsXKEHWA,;

2, 6 — UCTOYHUKH NATaHUA, 3 — MHUKpPOCXeMa;
5 — BCIIOMOTAaTENbHLIA YCUAUTENIL

Yepr. 66

OCHOBHBIE 37IEMEHTBI, BXOAALIHME B CTPYKTYPHYIO CXeMY, JOJIKHBI YAOBAETBOPATH CIEAYIOIUUM TpeOO-
BaHUSIM:

R =R <0,01R ; R, = R>>R,

R = R, R, = K.

Ecnu HanpsoKeHMs Ha BXOAAaX BCIIOMOraTeIbHOIO YCUIWTENS He [IPEBhIIIAI0T JONYCTUMBIX 3HAYEHUH, TO
pe3ucTophl R7 1 R& UCKITIOYALOT.
IIapameTpbl BCITOMOTaTEIbHOIO YCHIMTES JO/DKHBI YAOBIETBOPSTh TpeOOBAaHMUSAM, YKa3aHHbBIM B METOE

1581.

H3mMeputeneM 4 U3MePSIOT IIOCTOIHHOE HanpsokeHue U . MEXIY OMHHUM U3 BBIXOIOB MUKPOCXEMbI
M OO1LMM BBIBOJIOM MHUKPOCXEMBI.

MeTton 1650. Mamepenne npuBeaeHHOrO KO BXO/LY HAaNpsKeHUS 1yMOB (U ) IUIT MUKPOCXEM
C OOHUM BXOJOM.

W3amepenue U NPOBOAAT COMIACHO CTPYKTYPHO#M CXxeMe, IPUBEACHHOM Ha YepT. 7.

OCHOBHBI€ 3JIEMEHTHI, BXOAALIME B CTPYKTYPHYIO CXEMY,
OOJDKHBI YIOBJIETBOPSTDH CIACOYIOUIUM TpeOOBaHUSIM

XCI <0,IR .
s uameperust U U3MepsIOT 9¢pHeKTUBHOE 3HAYEHHE
HanpspKeHHUS WyMOB U Ha BBIXOAE MMKPOCXEMBI U KO3 PHIIH-

CHT YCWICHUA HANIPSKECHUS KYU METOOOM, BHIOpAHHAIM 1JI UC-

MBITAHUH JaHHOU MUKpocxeMbl (MeToabl 6500—6504).
IIpuBeaeHHOE KO BXORY HAIIpSDKEHHE 1IYMOB ONPENeasIIOT

] — HCTOYHUK  TMTaHHUA; 2 — MHKPOCXEMa, o opMmyie
— e Or0 HaIpsXEeHMS
J — U3MepHUTENb NMEPEMEHH p . ) Um_
HI.BX K
Yepr. 7 U
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Meton 165 1. M3sMepeHue npUBeIeHHOTO KO BXOAY HalpsDKeHuA WyMoB (U ) U191 MEUKPOCXEM
C ABYMSI BXOJaMH.

M3mepenune U MPpOBOOAT COMIACHO CTPYKTYPHOI CXeMe, MPUBEACHHOM Ha YepT. 7a.

OCHOBHBIE 3JIEMEHTHI, BXOASILNUE B CTPYKTYPHVYIO CX€MY, TOJKHBI YAOBAETBOPSATH CIAEAYIOUINM Tpebo-
BaHWSIM:

R =R, <0,01R ; R, = R>R;
C, = Cy X, <0,01R,,

JIns1 MUKpOCXeM C ABYM# BHIXOAAMH IIOJIOXEHHE MEPEKIIoYaTeied mpu u3MepeHu U~ ITOKa3aHO Ha
yepT. 7a, a IUI1 MUKPOCXEM C OIHHM BBIXOAOM IepeKIIodaTesb B3 repeBOIsiT B IIOJIOXEHUE 2.

[TepeMeHHOe HanpsKeHWEe Ha BRIXOAE NeHepaTopa YCTAHABIUBAIOT paBHBIM HYJII0. BXOABI MUKPOCXEMEL
yepe3 KoHaeHcaTopsl C1 U C23aKopayuBalOT Ha OOIUMI BRIBOX, MU Yero 3aMbBIKAIOT NepexioyaTenay Bl u
B2.

MuxkpocxeMy 0aTaHCUPYIOT ¢ TOYHOCTBIO, YKA3aHHOMN B CTaHIApTaX WIM TEXHUYECKUX YCJIOBUSIX Ha

MUKPOCXEMEI KOHKPETHBIX THITOB, 3aTEM K BBIXOAY MUKPOCXEMBI IMOAKITIOYAIOT U3MEPHUTEID IIEPEMEHHOIO
HanpsokeHUs (fepexinodarent B4 ycTaHaBJIUBAIOT B ITOJIOXEHHUE 2).

— s >
£EZ

/' — MCTOYHMK YNpABNAIOLIEr0 HAMPAXeHUs; 2 — H3-

MEPUTEIb INOCTOSTHHOIO HAINpPsCKEHHUA, 3 — MHKpocXxe-
Ma; 4 — MCTOYHHMK ITUTAHUS;, 5 — M3MEPUTEIb ITOCTO-

SHHOTO HaNpsXeHUs
] — reHepaTop CMTHAJIOB, 2 — MCTOYHHK ITOCTOSSHHOTO HaIpsoKe-

HUs IS 6ATaHCUPOBKU MUKPOCXEMBI;, 3 — MHUKpocxeMa, 4 — McC-

TOYHUK TIMTAHUS, 5 — HUIMEPUTENDb TTOCTOSSTHHOTO HAaNpsSXeHUS;

6 — U3MepUTEJIb TIEPEMEHHOTO HaNpsXeHUs; 7 — U3MEPUTENDb He-
JTMHEUHBIX HCKaXeHUH.

Yepr. 8

Yepr. 7a

H3mepsioT 3¢ PekTHBHOE 3HaYeHHE HANIPSDKEHMS LIyMOB U HEMOCPEACTBEHHO Ha BBIXOAE MUKpPOCXE-
MbI 1 KO3QPULUEHT YCUJIICHUSA HAIPSDKEHUSA Ky v (MeTonbl 6500—6504).

IIpuBeneHHOe KO BXOAy HampsckeHue iyMoB U onpenaensior o gpopMmysie

1LI.BX

Metona 1660. M3ameperue ocratouHoro HanpsokeHus (U ).
N3mepenne U TIpOBOAAT COMIACHO CTPYKTYPHOM CXeMe, IPUBEACHHOM Ha 4YeprT. 8.
Ha Bxox MHKpOCXEMEI ITOAAIOT YTIpaBJIAolliee HapsDKeHUe E,, COOTBETCTBYIOLIEE OTKPHITOMY COCTOS -~

HNI0O MUKPOCXCMBI, C IIAPAMCTPAMH, YKA3dAHHbBIMH B CTaHIAPTAX WIHN TCXHHUYCCKHX YCIIOBHUSIX Ha MUKPOCXECMDbI
KOHKPCTHBIX THIIOB.

OcCTaToYHOE HAMIPSDKEHUE U3MEPSIIOT U3MEPHUTENEM HAIIPSDKEHUS Ha BBIXOJIE MUKPOCXEMEL.
Meton 1670. A3mepeHue HanpsDKeHUsI cpabaTbIBaHUSA (Ucpﬁ).
HMamepenue U, -6 TPOBOIISAT COTTIACHO CTPYKTYPHOM cXeMe, IIpUBEeACHHOMN Ha 4epT. 8.

!
YBeMYUBAIOT yNpasJsiioliee HanpspkeHue E,, HauuHas oT E; <U ., YKa3aHHOIO B CTaHAApTaX MJIH

3*
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TEXHUYECKUX YCJIOBHSX Ha MUKPOCXEMbl KOHKPETHBIX TUIIOB, 10 3HAYEHHUS, IIPH KOTOPOM IIPOUCXOINT BKITIO-
YyeHHe MHUKPOCXEMEI, T. €. CKaYKooOpa3sHoe U3MeHEeHHE BBIXOJZHOIO HaIpsSDKEHUS, IIPH 3TOM PErHCTPUPYIOT

3HaYeHMe E; , KOTOpOe paBHO U, .

Merton 1680. Mamepenne HanpsokeHus ormyckanus (U ).
Hsmepenue U MPOBOIAT COITIACHO CTPYKTYPHOM cXeMe, IIPUBENCHHOM Ha YepT. 8.

YMeHbIIA0T ynpasagioniee HanpsokeHue E, HauuHadg oT E, >U.,6> YKa3aHHOTO B CTaHAApTax WK

TEXHUYECKHX YCIIOBHSAX HA MUKPOCXEMBI KOHKPETHBIX THIIOB, IO 3HAYEHUS E, , IPY KOTOPOM MPOHUCXOMMT

BKJTIOUYEHHE MUKPOCXEMBI, TO €CTh CKa4YKO0Opa3HOE N3MEHEHHE BHIXOTHOIO HANIPSDKEHHS, TIPH 9TOM PETHCT-
pupyloT 3HauyeHue E,, Koropoe paBHO U

OTIl

MeTton 1690. M3MepeHHe MaKCUMAJIBHON aMIUIMTYAbl UMIIYJABCOB BXOAHOroO (BBIXOZHOTO)
HaIp>KCHHA (UBx.A.max. UBm.A.max)'

Usmepenne U, (U ) IIPOBOJSAT COIVIACHO CTPYKTYPHOH CXeMe, IIpHBeIeHHOH Ha 4epT. 9.

BIX.A.Max
, g KA
R1 B4 £
7 et -
32 ef 4
-

I — n3MepuTeNb NMepeMEHHOrO HallpSXeHUa;, 2 — IreHepaTop CUrHaNoB; 3 — MHUKPO-

cxeMa; 4 — NCTOYHHK NMUTAHHUA, 5 — H3MEPHUTETb BPEMEHHBIX HHTEPBAIOB, (OCLIHJI-

aorpad); 6 — H3MepHUTEIb ITEPEeMEHHOTO HaNpsoKeHHs, 7 — H3MeEpUTEab YacTO-
THI, & — U3MEPUTEINL HEJIUHEHHBIX UCKaXeHUH

Yepr. 9

OCHOBHBIE 3JIEMEHTDI, BXOAAILME B CTPYKTYPHYIO CXeMY, HOJIXKHbBI YAOBJIETBOPSATh CIEAYIOILIMM TPeOO-
BaHUSIM

R1=RB)(; XC] S0,0IR] .

[1naBHO YBETMYHMBAIOT aMIUIUTYAY BXOIHBLIX MMITYJIbCOB /IO TAKOTO 3HAYEHUSI, TIPM KOTOPOM HCKaXXeHHUS
$bOpPMBI MMITYJICOB BBIXOIHOI'O HAIPSDKEHUS CTAHYT PaBHBIMU 3HAY€HHMSIM, YKa3aHHBIM B CTaHIApTax WM

TEXHUYECKHX VCIOBUSIX HA MUKPOCXEMbl KOHKPETHEIX TUIIOB.
HN3MepuTeneM HanpsoKeHUS U3MEPSIIOT MAKCUMAJIBHYIO aMIUIMTYAY UMITYJIBCOB BXOJMHOTIO (BEIXOIHOIO)

HaIIpsDKEHUS.
Merton 1700. Mamepenue Avana3oHa U3MEHEHUS BRIXOAHOTO HAMPSDKEHUS OTpaHMYeHust AU .

HN3mepenue AUmp TIPOBOJAT COTJIACHO CTPYKTYPHOM cXeMe, BEIOpaHHOM Aist onpeneneHUs Ko3dhhUIu-
€HTa YCWIEHUS HaTIPSDKEHMS KYU naHHoit MukpocxeMnl (MeTonbl 6500—6504).

[Ipu ABYX 3Ha4YeHMsIX BXOXHOTO HanpskeHUsA Uy =U,, U Uy =15 U,, HU3MEPAIOT BHIXOAHbIE

s

BbIX °
Nunana3oH U3MEHEHWS BHIXOJHOTO HaIpSDKEHMSI OTpaHUYEHUs OTIPeAeIISTIOT O (popmyiie

HanpskeHus U, 1 U
A Uorp =Ugux = Upux -

Metonos 1610—1700. (M3menennan peaakousa, Msm. Ne 2).
Merons! 1710, 1711. (Mckmogenni, M3m. Ne 5).
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Meton 1720. 3amepeHue nuana3oHa BLIXOQHOTO ITOCTOSHHOrO HarpsokeHust (U

Bmx.noc'r) ’

Usmepenne U [IPOBOJAT COIJIACHO CTPYKTYPHOM CXE€Me€, IIPUBEACHHON Ha yepT. 7a. OCHOBHEIE

BBIX.TIOCT

3JIEMEHTBI, BXOISIIUE B CTPYKTYPHYIO CXEMY, JOJDKHBI YIORBJIETBOPATh TPEOOBAHUAM, YKA3aHHLIM B METOJIE
1651.

119 MUKpOCXeM ¢ IByMsi BEIXOJIAMH ITOJIOXKEHHE NepekinoyaTensd B3 npu usMepeHun U, .. TOKa3a-
HO Ha 4epT. 7a, a IyIsi MUKPOCXEM C OMHHUM BBIXOJOM MEPEKIIIoYaTens B3 nepeBonsT B MOJIOXeHue 2.

Ha Bxox MUKpOCXEMBI ITOAAIOT ABA 3HAYEHHS HANIPSDKEHUS, YKa3aHHBIE B CTAHAAPTAX HJIU TEXHUYECKUX
YCJIOBHSAX Ha MUKPOCXEMBI KOHKPETHEIX TUIIOB U O6ECIICYUBAIOLINE TOJyYEHHUE ABYX I'PAHUYHBIX 3HAYEHUI
JUAria30Ha BHIXOHOIO HAMPSDKEHUA MUKPOCXeMBL. M3MepsTIOT yKa3aHHBIE BBIXOMHBIE HATIpsmKeHUs. {1namnas3on
BBIXOAHOTO HAIIPSDKEHHUS OIPEeNdioT KaK are0pandecKylo pa3HOCTb U3MEPEHHBIX BRIXOJHBIX HAIIPSDKEHMIA.

(U3menennas pexakous, M3zm. Ne 2).

3. METOAbI ABMEPEHUA SIIEKTPUYECKUX IIAPAMETPOB, UMEIOIIIUX PASMEPHOCTD
TOKA (xnacc 2000)

Meton 2500. M3mepenue BXOOHBIX TOKOB (I
BXOIHEIX TOKOB (Al ).

11 MUKpOCXeM ¢ IByMSI BXODAMM U3MepeHue IBXI, I 1 Al TIPOBOAAT COITIACHO CTPYKTYPHOI

BXq > TBX.Cp’

cXeMe, MpUBEIeHHOMN Ha uepT. 11a, a usMepeHue IMl U1 MUKPOCXEM C OOHUM BXOAOM — 10 CTPYKTYPHOH
CXeMe, IIpUBEeIeHHOM Ha yepT. 110.

’ Imz), CpPEaHEr0 BXOJHOI'O TOKA (IBX.CD) U pa3HOCTH

{ — MCTOYHHUK TMOCTOSIHHOTO HanpsKeHMs AN GalaHCHPOBKM MHKpPOCXE-
MBI, 2, 5 — M3MEPUTEIU TOCTOSHHOIO HAINPSKEHUs; 3 — MUKPOCXEMA;
4 — UCTOYHHUK NMHUTAHHUA

Yepr. 11a

I — MCTOYHUK ITOCTOSHHOIO HanpsDKEHUS IS OallaHCMPOBKM MMKPOCXEMBI;
2, 5 — U3MEpHTeNH NMOCTOAHHOrO HanpsKeHHusa; 3 — MHUKpocxema, 4 — YCHIM-
TeJIb, WHBCHTUPYIOLUMA (a3y;, 6 — HCTOYHHMK ITHTAHHUSA

Yepr. 116

41361
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ConportusieHue R, peaucTopa (cM. YepT. 11a u 116) moiokHO yaoBieTBOPATH ClieAyIoeMy TpeOOBaHHMIO:
0,5R<R<R_.
OcTanbHbIe 3JIEMEHTHI, BXOISIIIME B CTPYKTYPHEBIE CXeMBbI, JOJDKHEI YIOBAETBOPSATh TPEOOBAHUSIM, YKA-

3aHHBIM B MeTone 1580.

[Ipy u3MepeHrH Al MCIIBITYEMYIO MHKPOCXeMY OalaHCHPYIOT IIPH 3aMKHYTHIX Ilepekiovarenax Bl u
B2, 13MeHSAI0T HaIpsDKeHUEe UCTOYHMKA [ 10 TeX MOp, I10Ka HAIIpsDKEHHUE Ha u3MepuTene S He OyaeT paBHO
Hy/TI0 WIM HanmpsokeHuio U ., yKasaHHOMY B CTaHHApTaXx WIM TEXHHYECKHX YCIOBHMSAX Ha MHUKDPOCXEMBI

KOHKpeTHBIX TUNOB. M3MepsiioT Hanpsoxenne E, uaMmepHresneM 2. [IoBTopHO 6aaHCHMPYIOT MUKPOCXEMY NIPH

PasOMKHYTBIX nepekmoyatensax B1 v B2 1 U3MePIIOT U3MEPHUTENIEM 2 HATIDSDKEHHE F) .

[Ipn u3MepeHUH IMI, Imz, I HUCIBITYEMYIO MUKpOCXeMy 0aTaHCHPVYIOT IIPH PAa30OMKHYTOM IIepe-

BX, Cp
rr

Kmouatejie Bl n 3aMKHYyTOM B2 1 u3aMepAIoT HanpsokeHue E, u3MepureneM 2. IIoBropHO MMKpOCXeMY

e

OajlaHCHPYIOT IPH 3aMKHYTOM IepeKrioyarese Bl v pa3oMKHYTOM B2 M U3MEPSIOT HalpsDkeHue E,

Pa3HOCTh BXOAHBIX TOKOB Al MHKPOCXEMBI ONPENEAIOT 110 GopMyJie

K K ’ ’”
Al =: IRG-%(EI--El),
e RI + R2 , R4 + ‘RS

BxomHoit TOK /. IO nepBOMY BXOAY MUKPOCXEMBI OIIpeHesaioT o GopMyIIe

B}(l

K . K ' e
I, =——122(FE-F)
BX] RG 1 El .
BxonHoOM TOK 1“2 110 BTOPOMY BXOAY MHUKPOCXEMEI OIIpeAesIsiioT [0 HopMyJie
K . K ’ e
I =1 "2(FE ~E )
BX) R6 1 1 7.

CpeIHUM BXOZHOHM TOK I'MHCp MHKPOCXEMBI OIIPEACISIOT 110 PopMyJie

we L+ T
Kl . K2 $55 BXI BX?)
cp = 2R, (£ -E1 ) = 5 :

BxonHo# ToK [ A1 MUKPOCXEMEI C ONHHM BXOIOM OIPENENAIOT 110 popMyJie I 1“1'
MeTtTonan 2501 HM3ameperHue BXOAHBIX TOKOB (IBxl, Inz), CPEOHETO BXOAHOTO TOKA (In‘cp) U
Pa3HOCTH BXOIHEIX TOKOB (A/ ) C aBTOMaTHY€CKO# OaTaHCHPOBKOM C IIOMOIIBIO BCTIOMOTaTe/IbHOIO YCHIIH -

TEJIA.
HUamepenune I, 1 , 1 Al TIPOBOIAT COIJIACHO CTPYKTYPHOM CXeMe, NPUBEACHHON Ha YepT. J.

s Loy s ;

ConpomBJIeHﬁle p;?nc;EgOB R no;xHO OBITh MEHBIIIE 3HAYEHUS BXOAHOI'O COMPOTURJICHUS UCTIBITYEMOM
MHUKpocxeMsl ¥ B 100 pa3 6oJbilie 3Ha4Y€HMS CONPOTURIIEHH R, pesucTopa. IpeboBaHMsI K MICTOYHHUKY Hampsi-
XE€HUA YCTAaHABJIMBAIOT B CTAHAAPTAX WIHM TEXHUYECKHUX YCIOBUAX HA MUKPOCXEMBI KOHKPETHBIX THITOB. OcC-
TaIbHBIE TPEOOBAHMS K JIEMEHTAM CTPYKTYPHOM CXeMbl JOLKHBI COOTBETCTBOBATDL TPEOOBAHMSIM, YKA3aHHBIM

B MeToae 1581.

Loy

[Ipu uaMepenuu Al pa3MbIKaloOT niepekinoyaTenu Bl v B2 1 u3MepsIoT 3HaYeHHE [/, U3MepHTesieM [
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pa3MBIKaKOT NepeKiadaresb B, 3aMbIKAIOT IepeKioyarens B2

(cM. yepT. 5). Ilpu uamepenuu I , IMz, /|

i BX.Cp

¥
M U3MEPAIOT 3HaYeHHe [/, u3MepuTeseM I. l1loToM 3aMBIKaIOT niepexaoyareb B, pa3MbIKalOT EPEKIoYa-

’
TeNb B2 v U3MEPAIOT 3HAYCHUE [J |  U3MepuTeneM [
Pa3HOCTh BXOAHBIX TOKOB Al onpeaesior mo gpopmye
U

AIBX= T! rAc K=

1y
Rz'l' )

BxoaHoi Tok 1“1 10 IEPBOMY BXOJY MHKPOCXEMBI OIIPEAEIIOT 110 (popMyie

BxoaHo# TOK IB}:2 10 BTOPOMY BXOAY MMKPOCXEMBI OIPENEISIOT IO GOpMYJIe

UHI‘
I,.=K=-L
sz R
CpeaHuil BXOZHOM TOK Imp MHUKPOCXEMBI OIIPEACIIAIOT 110 PopMyJIe

U;“Uin Loy +Iax,
IBX.Cp::K IR = 2r '

Metoasl 2500, 250 1. (M3menennas penaxmusa, Mam. Ne 2).
Metoann 2502, 2510—-2512. (Mckmouenn, 3m. Ne 2).

Meton 2520. Usmepenue BuixoaHoro Toka (I ).
[ns uaMepeHus [ M3MepsTIOT BBIXOAHOE HanpskeHue U (meton 1610). BexoaHo# Tok onpenessior

no popMyne

Metoa 2530. N3MepeHre MaKCUMaJIBHOTO BHIXOAHOTO TOKa (I ) IUIT MUKPOCXEM C OIHHM

BXOZIOM.
UsmepeHue I TIDOBOZASAT COIVIACHO CTPYKTYPHOM CXeMe, IIPUBEAEHHOM Ha yepT. 1.

Anst onpenenenus [ TIONOXEHUE [EPEKIIOYaTesieid MOKa3aHo Ha Yepr. 1.

NU3meHss HanpsokeHUEe BXOAHONO CHHYCOMAAILHOINO CUTHANA ITPU HOMUHANIBHOM 3HAaY€HUU COIPOTHUB-

JICHHUA HAarpy3ku, YKa3aHHOM B CTaHAApTaxX WIH TEXHUYCCKHUX YCIOBHUSAX HA MUKPOCXCMBI KOHKPCTHERIX TUITIOB,

YCTaHABJIMBAIOT Ha BBIX0OAE HampsokeHue U, KOTOpOoe U3MEPSIOT Mo MeToay 1620.

[Tocne 3TOro 3aMEHAIOT CONPOTHBIEHHE HAIPY3KH PE3UCTOPOM R, , YKa3bIBAEMOM B CTAHIApTaxX WIK

r
TeXHHYECKHUX YCJIOBHUSIX HA MMKPOCXeMBbI KOHKPETHBIX THIIOB, U M3MEPSIOT 3HaYeHHue [ .
MaxkcuMaNbHBIM BRIXOAHOM TOK OIIPEAEISIOT 10 (hopMyne

Ul
Lpx max == .

R,

Meton 2531 HW3mepeHue MaKCUMAIBEHOIO BBIXOAHOTO TOKa ([
BXOIaAMH.

) IUIST MUKPOCXEM C ABYMSI

BIX.IMAax

4*
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st onpeneneHust 1 [P HOMUHAJIBHOM 3HA4Y€HHUH COIMPOTUBICHHUA HATPY3KHU HA BBIXOHE MUKPO-

BBIX.MaXxX
CX€MBbI YCTaHABJIMBAIOT MAaKCHMAIbHOE BBIXOMHOE HanpsokeHue U U3MEpEHHOE 1o MeTony 1621.

bIX.Max’

3aMEHSIOT COIIPOTHUBJICHUC HAIPDY3KH PC3UCTOPOM RH , YKA3dHHBIM B CTAHOAPTdX WM TCXHHUYCCKHUX

!

YCIOBHUSIX HA MUKPOCXEMBI KOHKPETHBIX TUITOB, 1 U3MEPAIOT BBIXOAHOC HATIPAXKCHUEC [/ BEIX ° MaxkcuManibHBIN

BBIXOIHOH TOK OIpEAcISIoT 110 GopMyJie

¥

IB — UBI:IX -

bIX.max — 4

RH

Meton 2540. MsmepeHne MUHMMAJILHOTO BHIXOAHOTO TOKA (/[

HM OIPCACICHHA IBHx.min
1631).

MuHHMMAaJIBHBIA BBIXOHOM TOK OIIPEACAIOT I10 (POpMYJIe

blx.min) )

M3MEPAIOT MUHHMAJIBHOE BRIXOAHOE HanpspkeHue U (MeTox 1630 mnu

BIX.MinN

U

T . — _ BbIX.Min
BBIX.Min
Ry

MeTtong 2550. MU3MepeHHe TOKa YTEYKH Ha BXOJI€ (BBIXOE) (Iw_mc U Iw_ﬂm).

N3MepeHue Iy_r_mE i IyT.BHx IIPOBOJAT COrJIACHO CTPYKTYPHOM cXeMe, IIPpUBEACHHOM Ha yepT. 9.

OCHOBHBIE 3JIEMEHTHI, BXOAALIKE B CTPYKTYPHVIO CXEMY, JOJDKHBI VIOBJIETBOPATEL TPEOOBAHUSAM, YKa-
3aHHBIM B MeTone 1690.

Ha MuxpocxeMy nmoaaroT BXOJHOE HANPSDKEHUE C TapaMeTpaMy, YKa3aHHBIMY B CTaHAAPTaX WIA TEXHH -
YeCKHX YCIOBUSIX HA MUKPOCXeMbI KOHKPETHBIX TUIIOB.

Pa3MBIKaIOT nepexadarenab B2, 3aKprIBalOoT BXOAHVIO (BEIXOAHYIO) LIEMTb MUKPOCXEMbI U U3MEPSIOT

MajgeHue HanpsokeHusS AU Ha pe3suctope R, (BBIXOMHOE HAINpsDKeHWE MHKPOCXeMBl [ ). TOK yredykH Ha
BBIXOJE (BXOME) OMpeacsitoT 110 (opMyiaM

AU
Iy’r.ﬂx — —Rl_ .

Ul
IYT.BBD( — ;\;:D{

Metonsl 2530-2550. (M3menennaa peanaxknus, Mam. Ne 2).
Meton 2560. M3mepeHue BXOAHOTO (BBHIXOAHOTO TOKa) mokost ([ u I ).

BX.0
Hamepenua I w1 . TIPOBOIAT COMIACHO CTPYKTYPHOM CXeMe, IIPUBEICHHOW Ha YepT. 9.

OCHOBHBIE 3JIEMEHTEI, BXOASILNE B CTPYKTYPHYIO CXEMY, NOJDKHBI YAOBJIETBOPSITH TpeOOBaHUSIM, YKa-
3aHHBIM B MeTole 1690.

Pa3MbikalroT nepeximodaresib B2 U ipu U = (0 U3MepAIOT naneHue HanpsokeHus AU Ha pesucTope R

(BEIXOMHOE HAIPSDKeHHE MUKPOCXeMBI U gy ).
BxonHo# (BRIXOAHOM) TOK IIOKOS OIPENE/IIIOT N0 GOopMyIaM

AU
IBX.O = 'E' :
]B _ Upnx |

bix.0 — RH
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MeTton 2570. MaMepeHue Toka morpednerus (I ).

om
WsMepenue I TPOBOASAT COINTACHO CTPYKTYPHOM CxeMe, MPUBEAEHHOMN Ha YepT. 12.

HU3MepUuTeu roCcTOIHHOrO TOKA JOJIXKHEI ABJIATHCSA KOPOTKO3aMKHY-
ThIMU LersIMU. [IpH npuMeHeHHH reHepaTopa HAIIPSDKEHUS €ro rapaMeTphl n
TOJDKHBI COOTBETCTBOBATE YKa3aHHBIM B CTAHAAPTAX WIM TEXHUMYECKHUX YCIIO-
BUSIX HA MUKPOCXEMBI KOHKPETHBIX THUIIOB.
Jdna namepenus I B TouKax A, b, B, . .., N nomxeH ObITh 00ecre- n
YeH peXXUM IMUTAHUS MUKPOCXEMBI, YKa3aHHBIH B CTAaHAAPTaX WIA TEXHU-
YECKUX YCIIOBUSX HA MUKPOCXeMBbl KOHKPETHEBIX TUIIOB. TOYKM roTpedneHUs A 5
Imml, !m__ﬂ,l2 ooy 4 U3MEPTIOT H3MEPHTEISIMHU TOKOB. : 4' R,
Metoaws 2571-2590. (Mckmouennl, U3m. Ne 2). 8
Metoann 2600—-2610. (Mckmouenni, H3m. Ne 5). n
Meton 2620. U3mepenue Toka cpabaTbIBaHUSA (Icpﬁ).

HNamepenue Icpﬁ [IPOBOAST COTJIACHO CTPYKTYPHOU cxeMe, IIPUBE/IEH -

HOU Ha 4yepr. 8.

YBEMMYUBAIOT YIPaBJISIOUIee HaNPsKeHHe £, HauyuHast oT E; <U 6,
YKa3aHHOTO B CTaHAApTaX WIH TEXHUYECKUX YCJIOBUAX HA MUKPOCXEMBI KOH-
. 1, 10, 11 — u3MepuTENU ITOCTOSH-
KPETHBIX THIIOB, O 3HaYCHUSA F| , IPU KOTOPOM MPOHCXOMUT BKIIOYEHHE  yoro manpsxenus; J, 7, 8 — uc-
MHUKPOCXEMBI, TO €CTh CKAYKOOOpa3HOe U3MEHEHHE BEIXOMHOIO HAIIPSDKEHUsI.  TOYHMKM NUTaHud; 4, 6, 9 — us3-
Wl 6 E MEPUTEIH MOCTOSSHHOIO TOKa, 2 —
PH 3TOM H3MEPAIOT 3HAYCHHME TOKA, MOTPEOIIEMOrO OT MCTOYHHMKA £|.  reyenatop HampskeHUs: 5 — MUK-
3HayYeHHE 3TOro TOKa B MOMEHT CpabaThIBaHHUSI MUKPOCXeMBI paBHO [ cp6° pocxema
(M3menennan pepakmusa, M3m. Ne 2).

Yepr. 12
Metoans 2630, 2631. (Mckmouenm, U3m. Ne 2).

4. METOAbI USMEPEHHUA DJIEKTPUYECKHUX ITAPAMETPOB, HMEIOIIINX PASMEPHOCTD
MOIIHOCTH (xnacc 3000)

Merton 3500. UsmepeHue notpebiageMor MOHOCTH (P. ).

ITOT

Anst uamepeHusa P U3MepAIOT TOKM, TOTpedisieMble MUKpoCcxeMoit (Meroxn 2570).
[IorpebmsieMy10 MOILIIHOCTD OINpPeaeIsIoT ITo hopMyIie

P =I1E+LE +.. IE,
rne I, 1, ... 1 — TOKH, IPOTEKAIOLME YePe3 BRIBOIBI TUTAHUA MUKDOCXEM,
E,E, ... E — HanpsoKeHHs MUTaHUSA HA BHIBOJAX MUKPOCXEMBI.
(M3Menennas penakmus, M3m. Ne 2).

Metona 3510. UaMepeHue MakcuMabHOM OTpedasseMoi MoHOCTH (P ).

MakcuManbHYIO ITOTPeOIsIEMYIO0 MOLIHOCTh M3MEPSIOT IIpH paboTe MUKPOCXEMBI B ITPEACILHOM PEXHUME
1o rrorpebnenuro (Merox 3500).

Meton 33520. UamepeHHe paccenBaeMoil MoiHoCcTH (P__ ).

pac

Jnst uaMepeHusI Ppac OMpeAE/SIIOT MOTPedIseMyt0 MOIIHOCTD P (MeTox 3500) ¥ BBIXOXHYIO MOILHOCTB
P (meron 3530). PaccerBaeMyro MOLIHOCTD OIIPEAEIIIIOT IO (popMyJie

P =P —P .

pac noT

Mertona 3530. UsMmepeHHe BEIXOOHOU MOILHHOCTH (P ) H MAKCUMAaJILHOM BBIXOAHOUN MOIIHOCTH

BbIX

( Bblx.max) )

5—1361
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CTpyKTYpHag cxema s usmMepeHusas P, P IpyBeacHA Ha 4yepT. 13.

BHIX? = BEIX.Max

I — reHeparop IIEPEMEHHOrO  HANpPSXEHMS,

2 — MUKpocxema, J-— HCTOYHHUK  TUTAHHA,

4 — U3MepHUTeNIb IIEpEMEHHOI0  HAIpsKEeHUS
J — N3MEepUTEeSIb TAPMOHUK

Yepr. 13

HN3MepeHne npoBOASAT B AMaNa30He HU3KHUX YacTOT. 3HAYCHUE YaCTOTHI YKA3BIBAIOT B CTAHAAPTAX MU
TeXHUYECKMX YCIIOBUSIX HA MUKPOCXEMBI KOHKPETHBIX TUITOB. KoHaeHcaTopsl C1 1 C2 mOMXHEI OBITH KOPOT-
KO3aMKHYTOM LIEIbIO Ha 3aJaHHOM 4acToTe f.

IIpenensHOE OTKIIOHEHHME COIIPOTHUBIICHUS HArpy3KH OT 3aJaHHOIO B CTaHAApTaX WM TEXHUYECKHX YCIIO-
BHSIX HAa MUKPOCXEMBI KOHKPETHBIX TUITOB JOJDKHO OBITH B npeaenax +1 %. UsMepurens 5 nomkeH obecreym-
BaTh U3MEPEHUE KOo3dpHIIMeHTa TapMOHMK B AWaria3oHe OoT 1 A0 5 rapMOHMKH, IIPHU 3TOM ITOTPELUHOCTD
M3MepHUTENs JOJDKHa ObITh B Ipeacnax 110 %.

I1s mpoBeeHNs U3MEPEHHSI BRIXOJHOE HAIIPsDKeHWe reHepaTopa / IMOBBILIAIOT A0 MOMYyYCHNUA 3HAYCHUA
U _, YKa3aHHOTO B CTaHAAapTaX WM TEXHMYECKHX YCIIOBHSAX HA MHUKPOCXEMBl KOHKPETHBIX THIIOB, WJIH

TaKOI'0 BHIXOAHOIO HaNpsokeHHs U, IPY KOTOPOM ITONy4aoT KO3(QGhUIIMEHT rapMOHUK K. | yKa3aH-

HBIA B CTaHAAPTaX WIX TEXHUUYECKHUX YCIIOBUIX HA MHKPOCXeMBl KOHKPETHBIX TUITOB.
BEIXOOHYIO MOLIIHOCTh U MAaKCHUMAJIBHYIO BBIXOZHYIO MOIITHOCTD OIpenesistior Mo opMyiaMm:

2 2
_ Unmx P ___I__]Bmx.max
bIX — 3 BRIX.max ~ .
R, R

Py

H

(U3Menennas penakoma, M3m. Ne 2).
Meton 3540. (Mckmogen, M3m. Ne 2).

5. METOAbl HSMEPEHUA SJIEKTPUYECKUX ITAPAMETPOB,
NKMMEIOIIINX PASMEPHOCTD YACTOTDI (xnacc 4000)

MeTton 4500. M3Mepenue nosocel nponyckaHus (Af), BepxHei ( f)u HIDKHeH (f ) rpaHUYHEIX

4YacTOT.
HN3MepeHus1 Af ITPOBOISIT COIJIACHO CTPYKTYPHOM CXeMe, BRIOPAHHOM UISI U3MEPEeHUS KO(pPpHULIeHTA

YCHICHUA KyU naHHOM MUKpocxeMbl (MeTonsl 6500—6504). Ha Bxoag MUKpocXeMBbl ITONAIOT CHHYCOMNAIBHBIH
CUTHAJI, HAIIpSDKEHHWE M YaCTOTY KOTOPOTO YKAa3bIBAIOT B CTAHAAPTAX WIM TEXHUUYECKUX YCIOBUIX HA MUKPO-

CXeMbI KOHKPETHBIX TUIIOB, ITPU 3TOM U3MEPHAIOT ITIEPEMEHHOC HANIPSDKEHHUE HA BHIXOAE MUKPOCXEMEI [/ BLIX °

IInaBHO YBCJIIMYUBAIOT 4aCTOTY BXOAHOI'O CUIHAaNa, IOoAACPKHNBAA €O HAIIPSDKCHUC ITOCTOAHHBIM 10O TCX

=0,707 U
PETUCTPHPYIOT YaCTOTY BXOAHOTO CUTHa/a (BEPXHIOIO TPaHUYHYIO YacTory f ). IIpn HeobxoauMocTH MUKPO-
cXeMy OaJIaHCHPYIOT C TOYHOCTBIO, YKa3aHHOM B CTaHAApTaX WM TEXHHYECKUX YCJIOBHSIX HA MUKPOCXEMBI

KOHKPETHBIX THUIIOB. 3aTeM IUIaBHO VYMCHBLIAIOT YaCTOTY BXOOAHOTO CUTHAJIA, ITOJICPXKUBAA €0 HAITPSOKEHUE
I[IOCTOAHHBIM A0 TEX IIOp, IIOKAa HANIPpAXCHHEC Ha BBIXOAC MHKPOCXCMBI YMCHBIIHUTCA MO 3HAYCHHUA

IOop, IMOKa HAIIPsDKEHHUE Ha BBIXOAC MUKPOCXEMBI YMCHBIIINUTCA HO 3HAYCHUA [/ ITpA 3TOM

BhIX BhIX °’

s !

U, =0,707 U,,,, - IIpH 3TOM pErUCTPUPYIOT YACTOTY BXOZHOTO CHTHAJIA (HKDKHIOIO TPaHUYHYIO YaCTOTY L)
TTonocy mporyckaHuss MUKPOCXEMBI OITPEACASIOT 110 QPOpPMYIe
A=) —f.
(M3menennas penaxkmmua, M3m. Ne 2).
Meton 4510. UaMepeHue LeHTPAIBHOMN YacTOTHI (/).
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N3MepsAIoT BEPXHIOIO f, ¥ HIDKHIOK f, IDaHHYHBIE YaCTOThI MUKpocXeMbl (MeTo 4500).
IleHTpanbHYIO YaCTOTY IOJIOCH] IPOITYCKAHUS OIIPEACIISIOT 110 hopmyne

_Jst/u
fu"'—' ) .

MeTton 4520. MamepeHue 4aCTOThl €AMHUYHOTO YCHIEHHUA (f)).

M3Mepenue /| MUKPOCXEMEBI C OTHUM BBIXOJIOM ITPOBOISAT COIJIACHO CTPYKTYPHOM CXeMe, MPUBEACHHOM
Ha 4eprT. 1J.

OCHOBHBIE 3JIEMEHTH!, BXOISIIIHAE B CTPYKTYPHYIO CXEMY, JOJXHEI YIOBJICTBOPATH CICAYIOLIUM TPEOO-

BaAHUSIM
XCl S Rl; Rnux = RZ = Rax’ R1=R2; Raﬂx.r<< R2’
'ac Rnux.r — BBIXOOHOC COHPOTHBJICHHC reHepaTopa.

N3Mmepenne f MMKPOCXEM C ABYMs BBIXOAAaMU MPOBOAAT COINIACHO CTPYKTYPHOM cXeMe, IIpUBEAeHHOM
Ha yepr. 16.

Bxod +
1& £Z &,
-4

=
)
(1 Bxod~
3 Boixod n

] — U3MepHUTEND NIEPEMEHHOIO HAIIPAXEHUS, 2 — I'eHepaTop CUT-
HaJIOB, 3 — MHKpocxeMa, 4 — UCTOYHUK MUTAHUA, 5 — OCLMI-
norpad; 6 — H3MEPUTENb NEPEMEHHOIO HaNpsDKeHHd

Yepr. 15

| R3
K1 Bxod + Boix00 1

Bxo0— Bpixod 2
E2

m

Boiod

——
1Z
_——

Cf

Yoo p I
N

I — u3MepHTENb ITepeMeEHHOIO HAMpSOKEHHMA; 2 — I'eHepaTop CUTHANOB;
3 — MHKpocxeMa;, 4 — UCTOYHUK IUTAHHUSA, 5 — BCIIOMOTraTeIbHBIN YCH-
JUTENb, 6 — H3MepHTEeNb MePEeMEHHOI0 HaIpsIXeHUS

Yepr. 16

5*
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OCHOBHBIE 3JIEMEHTHI, BXOAALUE B CTPYKTYPHYIO CXE€MY, JOJDKHBI YAOBIETBOPATDH CIEAYIOLIUM TpeOO-
BaHUSIM

R = R; R, = R R, = R;; RKRKR; Xc'l«Rz; Xc'2<<Rs'

IIapaMeTpbl BCIIOMOTATEJIBHOTO YCUINTENA ONPEREIAIOT B 3aBUCHMOCTH OT I1apaMEeTPOB UCIIBITYEMOH
MHMKPOCXEMBEL,

TInaBHO yBeJIMYMBAIOT YaCTOTY BXOAHOIO CUTHajIa, NOANEPXHUBAs €0 HAIIPpSDKEHUE ITOCTOSHHBIM 10 TEX
TIOp, MOKAa 3HAYEHME BBIXOAHOIO HANPSKEHUSI CTAaHET PaBHBIM 3HAYEHHUIO BXOTHOTO HanpsckeHus. [1pu aTtom
PETHCTPUPYIOT YaCTOTY BXOAHOTO CUTHAJIA, PABHYIO YaCTOTE EAMHUYIHOTO YCHIIEHU f,.

MeTton 45 30. N3mepeHne 4aCcTOTH pe30HaHca (KBasupe3oHaHca) (f,).

HU3MepeHue j; ITPOBOIAT COMIACHO CTPYKTYPHOM cXeMe, BHIOpaHHOM WA U3MepeHUs Ko3pPHULIMeHTa
ycwieHus K, NaHHOH MMKPOCXEMBI (MeTonnsl 6500—6504).

Ha Bxon MUKpOCXeMBI MTOAaI0T CUHYCOMAANbHBIA CUTHAJI, Y4aCTOTY KOTOPOIo INIaBHO U3MEHSIOT, 10/ -
JepXUBasi HAIPSDKCHUE ITOCTOTHHBIM.

3Ha4YeHHe YaCTOThI, IPHU KOTOPOM BBIXOAHOE HAMPsSKeHUE [IPMHUMAET MAaKCUMAJIbHOES (MUBUMAJILHOE)
3HA4YeHUE, SIBJISIETCS YaCTOTOM pe30oHaHca (KBasUpe30HaHCa).

MeTton 4540. M3mepeHue HiKHe# (BepXHeH) 4aCTOTHI MOJIOCH! 3aIePXKUBaHUA (f,, ., [, ).

HM3mepenue f U/ TPOBOAAT COTJIACHO CTPYKTYPHOM CXeMe, IIPUBEJEHHO! Ha YepT. 9.

OCHOBHBI€ 3/IEMEHTbBI, BXOASALIHAE B CTPYKTYPHYIO CXEMY, JOJDKHBI YIOBIETBOPSTh TPEOOBAHUAM, yKa-
3aHHbIM B MeTozne 1690.

Ha MHKpOCXeMy NMOJAAIOT BXOIHOE HAIIPSLKEHHE ¢ TapaMeTpaMHU, YKa3aHHBIMHU B CTAHAApTaX MIN TEXHU-
YEeCKHX YCJIOBHAX HA MUKPOCXEMbI KOHKPETHBIX THUIIOB, IIPH 3TOM M3MEPSIOT KO3(PPHIMEHT nepeaaul. I11nas-
HO yMeHbIIAIT (YBEJIMUYMBAIOT) YAaCTOTY BXOAHOrO CHTHaJAa OO Te€X IOp, NOKa KO3(QUIHMEHT Iepenavyu
MHKPOCXEMbI YMEHBIIUTCA B 3aJJaHHOE YUCIO pa3, IPU 3TOM PETUCTPUPYIOT YACTOTY BXOMHOTO CUTHAJIA,
KOTOpasi paBHAa HUXHEHN (BEpXHEN) YACTOTE IOJIOCH 3a0epXXUBaHUL.

MeTo o 4530, 4540. (M3menennas penakuusa, M3m. Ne 2).

MeTton 4550. N3MepeHne nonocsi 3agepXxuBanus (A1, ).

Ana uaMepenust Af M3MEPSIOT (MeTon 4540). Ilomocy 3amepXMUBaHUA ONPEHECISIIOT ITO
popmyite

30.H H 30.B

M,n = fsn.ﬂ ~ Janm’
Merton 4560. M3mepeHue 4acToThl cpe3a (f, ")
151 UBSMEpEeHUS 4aCTOTHI Cpe3a ONPEALIAIOT aMIUTUTYAHO-4YaCTOTHYIO XapaKTepUCTUKY (MeTond 9510) u
OIIPEACIIAIOT YaCTOTHI, HA KOTOPBIX KOIDPUIIMEHT YCWISHUS HAMPSKEHUS KyU = 0 nb.
Merton 4570. N3MmepeHune 4aCcTOT reHepupOBaHUA (f) U CIeA0BaHUSA UMITYILCOB (F).
M3mepenue f 1 F TIPOBOIAT COTJIACHO CTPYKTYPHOM CXeMe, MpUBENeHHOM Ha yepT. 17.

1 — MukpocxeMa, 2 — HCTOUYHMK
NMUTaHusA;, 3 — U3MEPUTENh YacTo-
ThI

Yepr. 17

Ha MukpocxeMy IoaaloT 2J€KTPUICCKUH pexXXuM, yka3aHHeI B HT/, 1 usmepureneM 4acToThl peruc-
TPUpYIOT f U F.

Meton 4580. M3sMepeHne MakCUMabHOM YacTOTHI CIIEAOBAHUA UMITYJILCOB (F_ ).

Usmepenne F_ TIpOBOISAT COIIACHO CTPYKTYPHO#M CXeMe, MPUBENEHHON Ha YepT. 9.

OCHOBHBIE 3JIEMEHTHI, BXOASILUYE B CTPYKTYPHYIO CXEMY, AOJIXHBI YIOBJIETBOPATh TPEOOBAHUAM, YKa-

3aHHBIM B MeToae 1690.
Ha Bxom MMKpOCXeMBI OT TeHepaTopa IToJaloT UMNYJIbChl. HacTOTy CliefOBAaHUS MMITYJIbCOB IUIABHO

18
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YBCINUYUBAIOT XO TCX IT0P, ITOKA MCKAXKCHUC ¢)0pr1 UMITYJIbCA Ha BbLIXOAC MHUKPOCXCMbI CTAHCT PAaBHDLIM
SHAYEHUIO, YKA3daHHOMY B CTAHAAPTAX UJIN TEXHUYCCKHUX YCIOBHUAX HA MUKPOCXCMbI KOHKPCTHbBIX THUIIOB. HpH

3TOM PETUCTPUPYIOT F

max’

(U3menennan penaknus, M3m. Ne 2).

6. METOJIbI N3MEPEHHNA SJIEKTPUYECKUX ITAPAMETPOB,
UMEIOIIINUX PASMEPHOCTDb BPEMEHM (xnacc 5000)

Meton 5500. M3Mepenne BpeMEHH 3a€PXKKH (7, ).

HNs3MepeHue £, IPOBOIAAT COITIACHO CTPYKTYPHOU cxeMe, IpUBEACHHOMN Ha 4epT. 9.

OCHOBHEIE 3JIEMEHTHI, BXOASAILIME B CTPYKTYPHYIO CXEMY, JOJDKHBI YIOBJIECTBOPATh TpeOOBAHUAM, YKa-
3aHHBIM B MeToie 1690.

[t u3aMepeHus £, TIOJIOXeHHe NepeKIIoyaTesiel II0Ka3aHo Ha 4epT. 9.

Ha Bxoa MHUKpOCXeMBl [TOAAIOT MMIIYJILC IIPSIMOYTrOJAbHON (POPMEI C MMapaMeTpaMH, YKa3aHHBIMH B

CTaHOapTax Wi TEXHHUYCCKUX YCIOBHUIAX HA MUKPOCXCMBbI KOHKPDCTHBIX THUIIOB, ITOCJIC 3TOIO U3MCPAIOT ta,u
U3MEPUTECIIEM BPCMCHHBIX UHTEPBAIOB UWINA OITPEACIALIOT 110 H306paJKeHI/IHM BXOOHOI'O U BBIXOOHOI'O UMIIYJIb-
COB HAa 3KpP4dHC OCHHJIJIOFpa(l)a KdK UHTCPBAJ1 BPCMCHH, HSMepeHHBIﬁ MCXAY MOMCHTaAMH JOCTU X CHHNA (l)p()H-
TaMH BXOOHOT'O U BBIXOAHOI'O UMITYJIbCOB YDOBHeﬁ, VKA3daHHbIX B CTaHIAAPTAX WINX TCXHUYCCKHUX YCIIOBHUAX HA
MHUKDPOCXEMbI KOHKPCTHbLIX THITOB.

MeTtona 551 0. U3MepeHHEe BpeMEHHM HapaCTaHUA (tHap) BBIXOZHOT'O HANPSDKEHUS IJISI MUKPOCXEM C
OIHHM BXOIOM.

HN3MmepeHue t, o, IPOBOJUSIT COITIACHO CTPYKTYPHOM CXEME, IIPUBEACHHOM Ha 4epT. 1.

J1a usMepeHus ¢ , TOJIOXXEHHeE NepeKIIoyareen B1, B2 noka3aHo Ha 4epT. 1, a nepexknoyarenab B3
[IEPEBOLST B IIOJIO}KBHHG 3

Ha Bxoa MHKpOCXeMBI INOZAIOT MMIIYJILC MPSIMOYroJbHOU (HOpMBI ¢ MapaMeTpaMH, YKa3aHHBIMU B
CTaHIAPTAX WIM TEXHUYECKHNX YCIOBUAX HA MUKPOCXEMBbI KOHKPETHBIX TUITOB.

N3mepurenr BpeMEHHbBIX HHTEPBAJIOB U3MEPSIOT HHTEPBAJI BpPEMEHHU, 33 KOTOPHIA BEIXOIHOE HAIIPSIKE-
HUEe MUKPOCXEMBI U3MEHSETCS OT MOMEHTA IIEPBOro JOCTIKEeHUS ypoBHSA 0,1 10 MOMEHTA MEPBOTO JOCTUXE -

HUA ypoBHA 0,9 ycTaHOBUBLLETOCS 3HAYCHHUSI, KOTOPBLIN PaBEH {

Hap®

Metong 5511. 3mepeHue BpeMeHU HapacTaHUA (1‘%l ), BPEMECHH 3al1a3abIBaHUA (
YCTAaHOBJICHHUSI (t ) BpemeHH YCIIOKOCHUA (t ).

I/IamepeHHe t Lt .t [IPOBOJSAT COITIACHO CTPYKTYPHOM CXeMe, IIpUBEIEHHOM Ha 4epT. 17a.

Hap’ 3amn’ "ycr’ ycn
3HaAYeHUS I[IapaMETPOB BbBIXOAHOI'O UMIIYJIbCA I'CHCPATOPA (aMl'[J'[IfITYI[a 44aCTOT4, HOJAPHOCTDL, IJIUTCIIb-

t..), BDEMEHH

HOCTb, BpeMs HapacTaHUsd W CI1afga), CONpoTUBIeHHI R , R,,

COIIPOTHBJIEHHE HArpy3KH R (C y4eTOM JOIyCKaeMOil EMKOCTH,
NIYHTUPYIOILEN HAarpy3Ky), IMpHUpallieHUe BEIXOAHOIO HAIIPSIKE -
HMS OT YCTAHOBUBLIEIOCS 3HAYEHUS € HOJIKHBI COOTBETCTBOBATH

cTaHdapTaM WIH TCXHUYCCKUM YCJIIOBHUAM Hd MUKPDOCXCMbI KOHK-
PETHBIX TUIIOB.

I'paduyeckoe ompenenenue £, f. . ¢ & M€ MPUBE-

IeHO B NpWwiIoXeHUH 5. OCHOBHBIE 3JIEMEHTHI, BXOISIUME B CTPYK-
TYPHYIO CXeMy, JOJIXHBI YIOBJICTBOPATE CICAYIOIIUM TpeOOBa-

HUAM:
R <<R >>R R, - C >t

BbIX BX Hap’

R -R T
3= 1 3 . Cl > 100 —L
R1 + R3 Rz ?
I — reHepaTop MMNYJALCOB; 2 — MCTOYHUK IIO-
CTOSTHHOIO HampsiKeHHs sl 6alaHCUPOBKU MUK-
rae C . — €MKOCTb Ha BXO€ UCITBITYEMON MUKPOCXEMBI; POCXEMBI; 3 — MHMKpOCXeMa; 4 — MCTOYHHUK THTA-
T HUS, 5 — H3MEPUTEJb BPEMEHHBIX HWHTECPBAJIOB
— IepHuod MOBTOPEHUSI UMITYJILCOB I'eHeparTopa. (ocriiorpad); 6 — HIMEpHTENb  MOCTOSHHOTO
HapameprI MMITYJIbCAa FeHEpaTopa (IUTEIbHOCTD UMITY b~ HaNpsDKeHUA

ca T, BpeMsi HApaCTaHuUs T_, BpeMs Claja T ) AOJKHBI YIOBJIET- Yeor 17
epr. 17a

6—1361
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BOPSITh YCJIOBUAM T > £, T <Y

yen’ 3amn’

1. <1, . I3MepeHne nmapaMeTpoB MOXET IPOBOMUTECS MpU KYU=1, TO
ecTb R =R, win K YU>1’ T. €.

e I KyU -

Ry

Ilepen uaMepeHUEM MUKPOCXeMY OAJTaHCHPYIOT B COOTBETCTBHUM C TPEOOBAaHUSAMMU CTAaHAAPTOB WU TEX-
HAYECKNX VCIOBHMA HA MUKPOCXEMBI KOHKPETHBIX THIIOB. ECciM pa36ajaHC MCIIBITYEMON MUKPOCXEMEI HE
BJIMSIET HA U3MEPSAEMEIE ITapaMeTPhl, TO U3MEPEHHE ITPOBOIAT 6€3 NpeABapUTEIbHON OaIaHCUPOBKH. 3aTEM
yCTaHABJIMBAIOT 3HAYCHUE aMIUIMTYAb! UMITYJIbCa FeHepaTopa, obecrieynBaloliee paboTy HCIBITYeMOM MUKPO-
CXEMbI B TUHEHHOM PEXHME.

Bpemst 3ana3abIBaHusA £, BpeMsT HapaCTaHHS ! ap> BPEMS YCTAHOBJICHHSA £, M BPEMSI YCIIOKOCHHUA £
U3MEPSIIOT U3MEPUTEIEM BPEMEHHBIX HHTEPBAJIOB.

Metonst 5500—5511. (M3menennaa pesaxkmusa, M3m. Ne 2).

Metonsr 5520—35530. (Mckmogenn1, M3Mm. Ne 2).

MeTtoa 5540. U3mepeHue BpeMeHH rOTOBHOCTH ().

PerucTpupyoT MOMEHT BPEMEHH f,, COOTBETCTBYIOLIUM BKIIIOYEHUIO MUKPOCXEMBI U Ha4aly NMepUOHU-
4YECKOro U3MEPEHUA KOHTPOJIMPYEMOIO I1apaMeTpa, KOTOPhIH SBISETCS KPUTEPUEM IS ONpeAcieHUA BpeMEHU
I'OTOBHOCTH.

PerucTpupyioT MOMEHT BPEMEHHU /_, COOTBETCTBYIOLIMI BpPEMEHH, KOIIa KOHTPOJIMPYEMBIN MapaMeTp,
SIBJIAIOILUICA KpUTEPUEM, IIPUHHUMAET 3HAYEHHE, YKa3aHHOE B CTaHAApTaX WM TEXHHYECKHX YCIOBHUSIX Ha
MHUKPOCXEMBI KOHKPETHEIX THIIOB.

BpeMsi roTOBHOCTH OIIPEUENSIOT 110 dopMyiie

t =1t —1t.

IT

HBMBPBHPIB IapaMeTpOB, KOTOPBIC ABIIAIOTCA KPUTEPUAMU A1 OIIPEACIICHUA BPEMCHH T'OTOBHOCTH,
MPpOBOOAT COITIACHO MCTONAM, YKA3aHHBIM B HAaCTOALICM CTaHOAPTE.

KOHKpeTHBI METOA U3MEPECHUS ITapaMeTPOB YKa3bIBAIOT B CTaHAAPTAX WM TEXHUYECKHMX YCIIOBUAX Ha
MHKPOCXE€MBbI KOHKPETHBIX THIIOB.

(M3menennas peaaknusa, Uam. Ne 2).

7. METOAbI U3MEPEHUSA OTHOCHUTEIILHBIX ITAPAMETPOB (xnacc 6000)

MeTton 6500. U3amepenue koapdpuLIMEHTa YCHIIEHUS HAIIPSDKEHUS (KyU) IUI1 MUKPOCXEM C OJJHUM
BXOHOM.

Meron MPUMEHSAIOT, KOTa He TpeObyeTcst BhICOKast TOUHOCTb ONpeAeeHIs K\, WM KOTAa HalpsDKeHHe,

[T0JJaBacMO€ Ha BXOIl UCTILITBIBAEMO MUKPOCXEMBI, HE MOXET OBITh U3MEPEHO HEITOCPEACTBEHHO (HAIIpUMeED,
Ha BBICOKHMX 4aCTOTaXx).

HN3mepeHue KyU IIPOBOJAT COIVIACHO CTPYKTYPHOM cXeMe, KOTopasl IIpUBeAEHa Ha 4yepT. 1.
st onipeneneHUA Kyu ITOJIOXKEHME TEPEKIIIoYaTee MoKa3aHo Ha 4epT. 1.
Ha Bxo MUKPOCXEMBI ITONAI0T CHHYCOMAANBbHBIN cUrHan U, yKasaHHBIA B CTAaHAAPTaX MU TEXHUYEC-

KHX YCJIOBUSIX HA MUKPOCXEMbI KOHKPETHBIX THIIOB, H M3MEPSIOT IIEPEMEHHOE HalpsDKeHKe Ha Beixoae U .
KoahduuueHT yCUIeHHS HAIIPSDKEHUS OIpeaesioT no popMmysie

MeTton 650 1. U3MepeHue KkoadpdHIIMEHTA YCHIEHUS HATIPSOKEHHS (KyU) Ha MTOCTOAHHOM TOKE.

HM3mepenue K ., TPOBOMAT ISt MUKPOCXEMBI C AByMS BXOJaMH COTJIACHO CTPYKTYPHOM CXeMe, TIPHBe-

NeHHOU Ha 4epT. 4, a WIS MUKPOCXEM C OMHUM BXOJIOM — Ha 4yepT. 4a.

OCHOBHBIE 3JIEMEHTEI, BXOISILIAE B CTPYKTYPHbBIE CXEMBI, JOJKHBI YIOBJIECTBOPSTL TpeOOBaHUSIM, YKa-
3aHHBIM B MeToze 1580.

JIns mpoBeieHUA U3MEPEHMS UCITBITYEMYIO MUKPOCXEMY TTPEABAPUTENLHO OATaHCUPYIOT B COOTBETCTBUUA
C YCJIOBHSIMH, YKa3aHHBIMHYA B CTAHAAPTAX MM TEXHUYECKHUX YCIOBHAX HAa MUKPOCXEMEI KOHKPETHBIX THUIIOB.
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HanpsokeHue HCTOYHHKA 1 H3MEHSIOT Ha TaKoe 3HaYyeHUe A E, rTpy KOTOPOM IpUPAILEHHE BEIXOIHOI'O
HanpsokeHuss AU He BBIXOJUT 3a JUHEMHEINA y4aCTOK padOThl HCIIEITYEMOM MAKPOCXEMEI.

BhiX

KoadpdpuuueHT yCuieHUst BEIMUCISIOT IO POPMYJIE

AUBBIX
R,
Rl + R2

Ry

AL Ri + Re

+ AU g,y

Metona 6502. UsMmepeHue Kko3ppuLimeHTa YCUIIEHUS HANIPsDKeHUA (K U) Ha ITOCTOSIHHOM TOKE IUIS

MMKpOCXeM C IBYMS BXOIAMU C aBTOMaTHYeCKON 6aTlaHCHPOBKOM Hcr[bn‘yemoﬁ MUKPOCXEMBI ITPU MTOMOIIU
BCIIOMOT'aTeJIbHOTO YCHINTEJISL.

U3mepeHue K .; IPOBOJIAT COITIACHO CTPYKTYPHOH CXeMe, MPUBENCHHOM Ha YepT. 5. OCHOBHEBIE JJIEMEH-

ThI, BXOOAILHE B CprKTyprle CXEMBI, JOJIXKHBI YIOBJIETBOPSATH TPeOOBAHUSAM, YKa3aHHBIM B MeToae 1581.
st mpoBeAeHUsI U3MEPEHUS YCTAHABJIMBAIOT Nepekiatouaresd Bl u B2 B 3aMKHYTO€e MOJIOXKEHHE, a

nepexsoyareab B3 — B mojoxeHue 2. HanpsokeHue MUHYC U Ha HCTOYHHUKE MOCTOSSHHOTO HAIPSDKCHUS
yCTaHaBJIMBAIOT B COOTBETCTBHM CO CTAHAAPTAMHU WJIH TEXHHYECKMMHU YCIOBUSIMM Ha MUKPOCXeMbI KOHKPET-

HbIX TUIIOB. M3MepsitoT 3HayeHue [/, usmepureneM I. HanpsokeHue ronoc U Ha KICTOYHHKE IIOCTOSAHHOTO
HaNpsOKEHUs YCTAaHABJIMBAIOT B COOTBETCTBUU CO CTaHAAPTaMM HIIH TEXHUYECKMMH YCJIOBUSMH HA MHUKPOCXE-

n
MBI KOHKPETHBIX THIIOB. I3aMepsroT 3HaYeHne [J, U3MepHuTeneM .
KoadduumeHt ycuieHUs: BRIYUCIAIOT IO POpMYyIie

U= R2 won
’ R2+R4 Ul Ul

K

Meton 6503. UsmepeHue ko3ddULIUEHTA YCHIIEHUS HATIPSKEHUS (KyU) IUISI MUKPOCXEM C IBYMSI
BXOJAMU.

MeToa NpUMEHSTIOT ITPH UCITBITAHUSIX MUKPOCXEM C MAJIBIM BXOJHBIM CUTHAIOM. MeTo IT03BOJIMT YMEHE-
IUMTH MOTPEIIHOCTD ONpeacaeHUSI KO3 PUILIMEeHTa YCHISHUSI, CBI3aHHYIO C MOTPELIHOCThIO U3MEPUTEJIS e~
peMeHHOro HarpspkeHUs. 11pu u3MepeHUsIX Ha BRICOKHMX YaCTOTaX B Ka4eCTBE ACJINTENSI MOXET ObITH MCIIOJIB30-
BaH BLICOKOYACTOTHBIN KAJIMOPOBAHHEIN aTTEHIOATOD.

CrpyKTypHas cxeMa Uil U3MepeHus K, npuBefeHa Ha yepT. 20.

Bmaﬂ !
7 Bxaa- Bo1xod 2
Rz R3
— E3
1& - 3 ’

Kl

I — reHepaTOp CHTHaJIOB, Z — HUCTOYHHK IUTaHUA, JI — MHKpPOCXEMA,
4 - UCTOYHMK IIUTAHUA, J — HUIMEPUTEND I[IOCTOSHHOTO  HANpPSDKEHUS;
6 — U3MepUTENb NEPEMEHHOrO HANpsKeHUst

Yepr. 20

6#
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OCHOBHBIE 37IEMEHTBI, BXOSIIHNE B CTPYKTYPHYIO CXeMY, JOJIKHbBI YAOBJIETBOPATEH CAEAVIOIIUM TPeOO-
BaHUSIM

R, <0,01R ; XCl <0,01R,.
IIpu namMepesun KYU VIS MUKPOCXEM C JIBYMSI BBIXOJaMM ITOJIOXEHUE repexiovaresss Bl noka3aHo Ha
yepT. 20, a I MUKPOCXEM C OJHUM BBIXOAOM I1epeKiItoyaTeab B mepeBOIAT B ITOJIOXKEHUE 2.
banancupyror Mukpocxemy (Merod 1511) ¢ TOYHOCTBIO, YKA3aHHOM B CTAHJApTaxX WIM TEXHUYECKUX

YCJIOBHMSIX HA MUKPOCXEMbI KOHKPETHBIX THUITOB.
3aTeM pa3MbIKAIOT IepeKioyaTesib B3 1 Ha BXOI YCHIIUTENS NOJAI0T CUHYCOMAATLHBIN CUTHAM U U3Me-

PSIOT HanpsDKeHUe Ha Bbixoe reHeparopa U . Ilepekimovaresib B2 mepeBOAAT B IOJOXEHUE 2 U U3MEPAIOT
HaIPSDKEHUE Ha BBIXONE MUKPOcxeMBbl U . KO3hDGUIIMEHT YCHUIIEHMSE HATIPSDKEHNA OIPeNesISIoT o Gopmyiie

K = K,[[E:JI.U 'UBblx
yu .

UBBIX.F

K . ., BBIOMPAIOT PaBHBIM HOMUHAIbHOMY 3HAYCHUIO KOXQOULIMEHTA YCUICHUS HAITPSKEHMST MCITbI-

TYEMOH MUKPOCXEMEIL.
Meton 63504. UsMmepenue xkoadpdUuLIMEHTA YCHICHUSI HATTPSIXKEHM ST (KyU) Ha IIepPEMEHHOM TOKE.
ITo nTaHHOMY MeTOLYy U3MEPSETCS KyU MHKPOCXEM C HU3KUM U CPEAHUM BXOTHBIMHY COIIPOTHUBICHUAMU.
H3mepeHue K; 1y IPOBOJIAT COITIACHO CTPYKTYPHOM CXeMe, IIPUBENEHHON Ha yepT. 18. 3HaYeHUs COIPOTHBIIE-
HUSI HAarpy3Ku R M 4acTOThI f yCTAaHOBJIEHB! B CTAHAAPTAX MM TEXHUYECKMX YCIOBUSX Ha MUKDPOCXEMBI

KOHKpeTHBIX TUNOB. [Ipn uamMepeHun K; y WIS MUKPOCXEM C OIHHUM BXOIOM PE3UCTOp R3 NOJDKEH OBITH
KOPOTKO3aMKHYTBIM (nepexitouaresb B/ — 3aMKHYTBIN), CONMPOTUBIIEHUE ATTEHIOATOPA JODKHO OBITH 3HAYU -
TeJIbHO MEHbIIE BXOAHOTO COIIPOTUBJIEHIA UCITPITYEMON MHKPOCXEMHBI.

ComporuBienne R, pe3ucTopa J0JDKHO OBITh pABHO XapaKTEPUCTUYECKOMY COIIPOTUBIIEHHUIO aTTEHIOATO-

pa. Cornporupienus R, 1 R, BO BXOAHOM LENX AO/DKHbI ObITh paBHBI MUHUMAIBHOMY BXOIXHOMY COIIPOTHBIIE-
HUIO UCIIBITYEMOM MUKPOCXEMBI, OIPEACIEHHOMY Ha MOCTOSSHHOM TOKe. CornpoTusieHus KoHaeHcaTopos CJ
n CZ JOJXHBI OBITh MPH 3aJaHHOM YacTOTE 3HAUMTEIBHO MEHBILE BXOAHOTO COMMPOTUBJIEHUS UCIILITYEMOM
MUKPOCXEMBI.

Ayl

{IIE

S ——

| — reHepatop INepeMEHHOro HAMpsiKeHUs;, 2, 6 — HM3MEPHUTENH TepeMeH-
HOTO HanpsEKeHUst, 3 — aTTeHloaTop; 4 — UCTOYHUK IMUTAHUS, 5 — MUKPO-
cxema

Yepr. 18

Ilepen nmposeneHMEM U3MEPEHUS UCTIBITYEMYIO MUKPOCXEMY MIPEABAPUTEIILHO DATAaHCUPYIOT B COOTBET-
CTBUHU C YCIOBHAMMU, YKa3aHHBIMU B CTAHIAPTAX HAHU TEXHUUYECKHUX YCAOBUIX HA MUKPOCXEMbl KOHKPETHBIX
TUITOB. U3MepeHU IIPOBOIAT B peXUME MaJIOro CUTHAJIA.

I'eneparopom I Ha naMepuresie 2 yCTaHaBJIMBAlOT 3HayeHue U, paBHOE TpeOyeMoMy 3HAYECHHIO
BBIXOAHOTO HanpsixkeHus U . Perynupys 3aTyxaHue aTTeHIOATOpa, yCTAaHABIXBAIOT Ha U3MepUTeNIe 6 TO Xe
3HaYEeHME BRIXOAHOro HanpsokeHud U . KosthduitmeHT yCuIeHUs HaNPSDKEHUS UCTTBITYEMOM MUKPOCXEMBI
KyU paBeH KO3pPUIIMEHTY d 3aTyXaHUs aTTeHI0ATOpA.
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MeTonbsl 6500—6504. (U3menennas peaaknus, U3m. Ne 2).
M e 1 o 1 b1 6505, 6506. (Mckmovennl, M3m. Ne 2).

MeTton 65 20. U3mepeHue koapbuumeHTa ycuiieHua Toka (K )

17151 U3MEPEHHUS] K ; ICIIONIB3YIOT 3HAYeHUst K, U R, USMEPEHHBIE Bbl6paHHbIMH JUISI JAHHOU MUKpPO-
CXeMBbI METOAAMU (MBTO,I[BI 6500—6504 u 7500-—-7561

KoapdUILIMEHT YCUIIEHUST TOKa ONIPEACIISIOT IO q)opmyne

feex U R
K = —— BBIX 'BX _ ¥
vl Inx U Bx R yU

>
H H

rae R, — 3M0ECh U Jlajiee aKTUBHAS COCTABJIAIONIAs PE3YJIbTUPYIOLIEH HaTPy3KU MUKPOCXEMBL.

MeTton 65 30. Uasmepenue koadPuLiieHTa YCUIEHWST MOLTHOCTH (K b)-

J11 U3MepeHUs1 K p HUCITOJNIB3YIOT 3HaYeHUA K 1 R, ©I3MepeHHBIE BbIGpaHHmMH U1 JAHHOU MUKPO-
CXeMBI METOIaMH (MeTos 6500—6504 1 7500—7501).
Koa(h@uiumeHT yCuaeHUsI MOLLIHOCTH OIIPENEASIOT 1o hopMyJie

p= PBI:I}{ Ughl}{ 'Rﬁx _KZ RBJ{
" P UL .R, R

H

MeTton 6540. Usmepenue kosdbduireHTa ycuneHUsT CMH(Ga3HBIX BXOAHBIX HATIPSDKEHUNA (K )

[1o maHHOMY METOAY U3MeEpPSETCH K <« MMKPOCXEM C HU3KHM U CPEIHUM IIOJIHBIMHM BXOXHBIMU conpo—
TUBJICHUSIMU.

bosbiue 3Ha4yeHUA I{y o, ABMEPAIOT COINIACHO CTPYKTYPHOH CXeMe, IIPMBEACHHOM Ha 4epT. 19, a Masble
3HauyeHUS K . — 110 CTPYKTYPHOU cxeMe, NMpuBeAeHHOI Ha yepT. 20.

y.cp
H3MepeHne poBOIST B pEXXUME MANIOIo CUrHana. YacTora reHeparopa j; , ICPEMEHHOE BBIXOIHOE HaTIpsI-

XeHue U, COMPOTUBJICHHE HArpy3KU R IOJIXHBI COOTBETCTBOBATh TPEOOBAaHUAM CTAHIAPTOB WJIM TeXHMU-
YECKHMX YCIIOBMM HA MUKPOCXEMBI KOHKPETHBIX TUITOB. COTIpOTHBIIEHHE R, pE3UCTOpa ONPEAESIIOT M3 COOTHO-
meHust R, <R /100. OHO 10/DKHO OBITH pABHO XapaKTePUCTHYECKOMY COTIPOTHBIIEHHIO aTTeHIoaTopa. UCnbITy-

eMYI0 MUKpoOcXxeMy (IIpA HeoOXoauMocCTH) OalaHCUPYIOT B COOTBETCTBUM C YCIIOBHSMHU, YKA3aHHBIMU B
CTaHZapTaX MJIM TeXHUYECKUX YCIIOBUAX HA MUKPOCXEMBbI KOHKPETHBIX TUTIOB. Perymupys HanpsoKeHue redepa-

Topa / Ha U3MepHUTeNie 2 yCTAHABIMBAIOT HanpsixeHne U, paBHOE BBIXOAHOMY HAaNPSKEHUIO MUKPOCXEMEI

U . YKa3aHHOMY B CTaHIapTaxX UJIM TEXHUYECKHUX YCIIOBUSAX HA MUKPOCXEMbI KOHKPETHBIX TUITOB. Perynupys
3aTyXaHUE aTTEHI0ATOpa J, yCTAHABIMBAIOT HA U3MEPUTEIIE 6 TpeOyeMoe 3HAYCHUE BBIXOAHOTO HAPSIKE HUS

BBIX

I — reHepaTop TEPEeMEHHOro HanpsiXeHus,; 2, 6 — Hu3- I — reHepaTOp TIEPEMEHHOTO HaIIpSCKEHUA,;
MEpUTENb TEPEMEHHOIO HANPSXEHUS, 3 — aTTeHloa- 2, 3 — arTeH0aTOopbl; 4 — HUCTOYHHUK TIUTAHHSA,
TOp; 4 — MCTOYHMK IIMTAaHHUSA, 5 — MHKpOCXeMa 5 — MUKpocxeMa, 6 — UHAWKATOPD HYS,

7 — U3MEPUTEND NIEPEMEHHOro HalpsoKeHUs
Yepr. 19

Yepr. 20
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Ko3dpodunmeHT ycuneHuss CHH(Pa3HOIo BXOXHOIO HaIpsSKEHUS K, ., PAaBEH 3HAYEHUIO 3aTyXaHWA d
aTTeHI0aTopa.

IIpu u3MepeHUHN MajibiX 3HaA4YeHU ! K;_ " (4ept. 20) UCNBITYEMYIO MUKpOCXeMY (TTpH HEOOXOIUMOCTH)
OaTaHCUPYIOT B COOTBETCTBHH C YCIOBUSMM, YKa3aHHBIMHU B CTaHAApTAX WIM TEXHHYECKUX YCJIOBHAX Ha
MHKPOCXeMbl KOHKpEeTHBIX TUITOB. Ha arTeHIoaToph! 21 3 yCTaHABIUBAIOT MAKCHMAJIBHOE 3HAYEHHE 3aTYXaHUS

d,. Perynupys HanpsDkeHHe reHeparopa / Ha U3MEpHUTeNe 7 yCTaHaB/IMBAIOT TPEOyeMOoe 3HaYeHHe BBIXOXHOIO
[IEPEMEHHOTO HaNpsDkeHuss U . 3aTeM yCTaHaBIMBAIOT TaKoe 3HaYCHHE 3aTyXaHHA d, aTTeHIoaTopa 3, pu
KOTOPOM MHAMKATOD HYIA 6 MOKa3bIBaeT MUHHMAIBHOE 3HAYECHHE.

KospduumeHT ycuneHuss CHHAA3HOTO BXOAHOTO HAIIpsSDKEeHUS 1'(y oy OTIPEACIIOT TIO dbopmyie

d ! r '
Ky.c¢=‘f Wil Kycp=d,-d,

4 !

roe K,.4; d, W d; — BBIpAXEHHI B AeLMOeNaX, €CM HEOOXOAMMO IONYYUTh 3HaYCHHE K

v.cdy B aerLube-

JIax.
MeTona 655 0. Usmepenne xosdppunmenTa ocnabaeHus CMH)a3HbIX BXOAHBIX HANpsokeHu (K q)).
Jlnst usMepeHus K . MCHONB3YIOT 3HaYEHHS KYU H Ky_c 4> A3MEPEHHBIE METONAMH 6501—6504 u 6540.
Ko3pdpurmeHT ocnadbneHuss CHHQA3HBIX BXOAHBIX HAIIPSDKECHUH OIIPEC/ISAIOT IT0 (POpMyJie

!

y.ch,

K
_ _yu
Koc.ccb_ K

HJIA KOCCIII = KYU -
y.ch

rae Koccos Kyu, Ky.cp — BPIPRKEHBI B ieLbeNax, eclii HeOOXOXMMO MONYYUTh 3HaYeHHe KO3 DHULIUEH-

Ta K__ N neruoenax.

Meton 655 1. Mamepenne koappuuneHTa ocnabaeHus CHHGa3HBIX BXOAHBIX HanpsDkKeHWH (K
C aBTOMAaTH4YECKOU OATaHCUPOBKOM UCIBITHIBAEMON MUKPOCXEMBI.

N3mepenue K oy TPOM3BOJAT COTNIACHO CTPYKTYPHOH CXEME, IPUBEACHHON Ha YEPT. 23.

.c(b)

OCHOBHBIE 3JIEMEHTBHI, BXOASIIUE B CTPYKTYPHYIO
CXeMYy, 1OJ/DKHBI YIOBJIETBOPATE TPEOOBAHHUSAM, YKa3aHHBIM
B Metone 1581.

Ha Bxox MUKpOCXeMBI ITOJAIOT CUTHAJ ITOJIOXUTEIIE-
Ho# mosispHOCTH U & B’ YKa3aHHBIX B CTAHOApPTaX HJIH
TeXHHYCCKUX YCIIOBUSIX HA MUKPOCXEMBI KOHKPETHBIX TH -
[IOB, U PETUCTPHUPYIOT NTOKA3aHUE U3MEPUTEIS ITOCTOSIH-

Horo HanpspkeHus [/, . [lepexnioyaresns Bl nepeBoasrT B

ITOJIOXKCHME 2, TIOAAIOT CUTHAJI OTPHUIIATEIBHOM MOJISIPHOC-
TU ch)_u, paBHBIMA 1@ aOCOJMIOTHOMY 3HAYECHUIO CUTHAY
ITOJIOXHUTENIBHO! MOMSIPHOCTU. PerucTpUpyIoT MoKa3aHUe

. "
TOp NNCPCMECHHOIO HAIIPpAXCHHA, 3 — HUIMCPHUTEID ITIOCTO-

SAHHOTO HAIIPSDKCHUsS, 4 — USMEPHUTENh IIEPEMEHHOI0 Ha- KOB(b(l)HU;HeHT ocnadjieHUA CPIH(I)&BHBIX BXOAHDbIX

pSKEHHs; 5 — MCTOYHMK IMTAHMA; 6 — MUKDOCXEM; HampspKeHHI Ha MTOCTOSHHOM TOKE OIPEAESIOT o ¢op-
7 — BCIIOMOTATENBLHBIA YCHIIUTETH MyJTE

Yepr. 23

K _ 2R4 _ ch).nx
TR Ul -U,
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IIpu u3MepeH1M Ha IepeMeHHOM TOKe Iepexniodaress B nepesondr B NONOXEHUE J, a epeknoyareb

B2 — B monoxeHue 2. Ha Bxog MUKpOCXeMbl NOAAIOT CUHYCOMIANBHBIA CUTHA Umm H PETrUCTPUPYIOT

ITOKa3aHUE U3MEPUTEIA IEPEMEHHOIO HATIPSDKEHUsS U, .
KoahdunmenT ocnadnenmsi CHH(pa3HOro CUrLHasia Ha rnnepeMeHHOM TOKE OIIPEAeIIaIoT 110 popMyJie

R4U s,
Knc.ub =“—E'£§')'—]1
2V 2

MeTon 65 60. U3ameperne ko3dUlIMeHTa HEMMHEXHOCTH aMILUTUTYIHOM XapaKTepUCTHKH (K ).

JInsa wamepenus K, HCIIONB3YIOT CTPYKTYPHYIO CXeMY, BBIOpDAHHYIO st U3MEPEHHUST KO3 PHIHeHTa

YCWIEHHUS HanpsoKeHus (MeTonsl 6500—6504).
Ha Bxon MMKPOCXEMBI INMONAIOT CMHYCOMIANBHBIN (MMITYIbCHBIA) CUTHANl HampspkeHueM U . . a
3areM U_ __ , yKa3aHHBIE B CTAHAAPTAX MJIM TEXHHYECKHX YCIIOBUAX HA MUKPOCXeMbl KOHKPETHBIX THIIOB, U

U3MEPSIOT COOTBETCTBEHHO U ulU . 3ateM U YMEHbILIAIOT, a HanpsokeHue U yBeJINYHBa-

BRIX.Min BBIX.max BX.max BX.MIn

IOT Ha OJHO ¥ TO X€ 3Ha4YeHWE, VKA3aHHOE B CTAHAAPTAX WU TEXHUYECKHUX VCIIOBUAX HA MHKPOCXEMBL

KOHKPETHBIX THIIOB, ¥ OIPEIEISIIOT COOTBETCTBEHHO [/, . . M U/, . . . I3MepeHue IPOBOLAT Ha 3alaHHOM

yacrote. KoadduuueHT HeJIMHEMHOCTY aMITIMTYIHOM XapaKTEPUCTUKH OIIpeaessiorT 1o hopMyiie

(UHHX.IHiﬂ = Unux.min ) = (Uﬂmx.max - Unux.max )

Kyna=
o (Unux.max "'Uﬂblx.min ) Al

U U

BX.max *“~ BX.min

Meton 6570. Hamepenre ko3¢ bHLIHEHTA IPAMOYrOJbHOCTH (K ).
Jns namepenuns K onpenesor mojocy nponyckanusa Af (meron 4500) o yposhio 0,01 U — Af .,

BBIX

wid 1o yposHio 0,001 U = — Af ., T. €. Pa3HOCTb MEXNY 3HaYCHHUAMH YaCTOT, Ha KOTOPBIX BBIXOAHOE

BBHIX

Hanpsokenue yMeHbiaeTcesi B 100 iy 1000 pa3 oTHOCHUTENBHO BBIXOAHOTO HANPSDKEHMS HA YacTOTE, YKa3aH-

HOH B CTaHJAPTaX WM TEXHUYECKHUX YCIIOBHUSAX HA MUKPOCXEMBI KOHKPETHBIX TUTIOB. KoadduimeHT npaMoy-
TOJIBHOCTH OIPEHEIISIOT 110 PopMyJie

Af0,01(0,001)

Af .
MeTton 6580. Mameperue koappuuneHTa neneHus (K ) 1 YMHOXCHHST YaCTOTHI (K,
CrpyKkrypHas cxema /Ui uamepenus K, 1 K TIpUBENEHA Ha YePT. 24.

K, 0,01(0,001) =

Ml-Lf) )

H3Meps1oT 3HaAYEHUS YaCTOTHI BXOAHOTO f ¥ BBIXOJ-
HOT'O CUrHAIOB. KosdPULIMEeHT neIeHUs YaCcTOThI Onpe-

BbIX

ACIIAIOT 110 (bopMyIe

K. =t
AEN .
Foux

Ko3dpHuiieHT yMHOXEHHS YaCTOTHI OIPEREISIIOT 110

dbopmyiie I — TeHepaTop CUrHaloOB, 2 — MHUKpocxeMa, 3 — Hc-
TOYHUK ITUTAHHA, 4 — H3MEPHTEJIbL YacTOTHI

Ky = JBuax
ymnf =7 Yepr. 24

Meton 6590. UsMmepeHue xko3p@PHULIMEeHTA BIUSIHUSA HECTAOMIBPHOCTH HCTOYHUKOB ITUTAHHMS HA
BXOXHOM TOK (K ).

Hnst usmepenuns K ABaXIbl U3MeEPAIOT BXOAHOH TOK (MeToasl 2500, 2501). Ilepsoe n3aMepeHue

BILH.IT
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BXOAHOTO TOKa ], IPOBOIAT IIPH MOBBIINEHHOM HANPOKEHWH OHOTO M3 MCTOYHHMKOB MTUTAHMA Ha 3HAYEHHE
AE, ykazaHHO€ B CTaHIAPTAaX WIM TEXHUYECKUX YCIOBUSIX HA MUKPOCXEMBI KOHKPETHBIX TUIIOB. Bropoe u3Me-

PCHHUC BXOAHOI'O TOKA [ By IMIPpOBOAAT IIPHU ITOHUKCHHOM HAIIPS2KCHHUH TOI'O XK€ NCTOYHUKA I[TUTAaHUS HA 3HAYC-

HUue AE. KoshpuuueHT BIUSIHUSA HECTAOMIBHOCTH UCTOYHHUKOB IIUTAHUSI HA BXOJHOU TOK ONpPEAEIISIIOT 110
dopmyre

IBX_IB}( '
2AE

KBH.H.H —

MeTton 6600. UsmepeHue koadhdulineHTa BIMSIHNUSI HeCTAOMNIBHOCTH UCTOYHUKA ITATAHWS HA

Pa3HOCTh BXOAHBIX TOKOB (K, . ).

Ina onpeneneHust K IBAXAbl U3MEPSIOT PA3HOCTh BXOAHBIX TOKOB (MeTonbl 2500, 2501). Ilepsoe

BI.H.TT

U3MECPEHHUE PA3HOCTU BXOOHLIX TOKOB A/ BX HPOBOAAT IIPHU ITOBBILHCHHOM HAIIPAXKCHUNU OOHOI'O U3 UCTOYHU -

KOB ITUTaHUSI Ha 3HaueHHe AF, ykazaHHOe B CTaHJAapTaxX WM TEXHUYECKHUX YCIOBUSIX HAa MUKPOCXeMbl KOHK-
PETHBIX TUITOB.

BTOpOG N3MEPEHUEC PA3HOCTU BXOAHBIX TOKOB A X ITIPOBOAOAT IIPHA ITOHUXKCHHOM HAIIPAXKCHHUU TOTO XKE

MCTOYHMKA NMUTAHUS Ha 3HaYeHHue AFE. KosdduuveHT BIUIHUSI HeCTAOMJIBHOCTH UCTOUHUKOB MMUTAHUS Ha
PA3HOCTH BXOAHBIX TOKOB OIPeNesIoT 1o opMmyiie

' Al Al
KBJI.H.II — B};AE S

MeTton 6610. Usmepenne Ko3ppulieHTa BIUSIHNAS HECTaOMILHOCTY UCTOYHUKOB ITUTAHUS
(K, . .) Ha3. 1. c. cMeleHus (E_ ) M HanpsKeHUs cMelneHus Hyns (U ).

Hamepenue K = MHMKPOCXEM C IByMS BXOAAMH IPOBOISAT COIVIACHO CTPYKTYPHO# CXeMe, IPUBEIEH-
HOM Ha 4yepT. 4, a MUKPOCXEM C OOJHUM BXOAOM — COIVIACHO CTPYKTYPHOM cXeMe, MIPUBEACHHOI Ha 4YepT. 4a.
OCHOBHBIE 9/IEMEHTbBI, BXOISILUE B CTPYKTYPHBIE CXEMBbI, HOJDKHBI YAOBJIECTBOPATh TPCOOBAHUAM, YKA3aHHBIM
B MeToae 1580.

HMcnpiTyeMylo MUKpoCcxeMy OanaHCHpYiOT (MeTod 1580) M U3MEPSIOT 3HAYCHHUE [F, HU3MEPHUTEIEM 2.
YBenn4uBaIoT HallpspKEHUE OTHOIO U3 UCTOYHUKOB ITUTAaHUA, TO €CTh E3 pu E3 = const, 110 aBCOMIOTHOMY
3HAYCHUIO HA AE, yKa3aHHOMY B CTAaHAAPTAX WM TEXHUYECKHUX YCIOBHSIX HAa MHUKPOCXEMBI KOHKPETHBIX

TUIIOB. Ilociie 0aTaHCMPOBKM MUKPOCXEMbI M3MEPSIIOT 3HAYCHUE F, U3MepuTesIeM 2. 3aTeM YMEHbLIAIOT Ha-

npsokeHue E5 110 abconmoTHOMY 3Ha4YeHUIO Ha AE 1 nocie 6a/laHCUPOBKIA MUKPOCXEMBI U3MEPSIOT 3HAYEHMe

Frr

E  u3MepureneM 2.

KospdpuumeHT BIUMSIHUSI HECTAOUJIBHOCTH UCTOYHUKA IMUTAHUS K Ha E_ u U_ omnpenessioT 1o

BI1.A.1I1
¢opmyne
N =K"+K”
BI.H.I1 2 ’
CEE. o BB . R
rne K'=K N K=K o K_R1+R2'
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TeM xe MeTonoM omnpenensaior Koagduuuent K, , , 1p4 uaMeHeHun E3 mnpu [E5 = const.

Metong 6611 MHiaMmepeHue xkoddboduueHTa BIUIHUSA HECTAOWIBHOCTU UCTOYHUKOB IMTUTAHUA

(K . ) Haj. I c. CMELIEHUs U Ha HalpsokeHUe cMmelleHus Hyns (U,) ¢ aBToMaTH4ecKoi 6aaHCMPOBKOA
UCIIBITYEMOH MUKPOCXEMEI C ITOMOILIBIO BCIIOMOTATEJILHOTO YCUTATEITS.

M3smepenue K TPOBOIAT COIVIACHO CTPYKTYPHOH cxeMe, MPUBEAEHHOM Ha 4epT. 5. OCHOBHBIE 3J1€-

MEHTBI, BXOISIIHE B CTPYKTYPHYIO CXEMY, HOXKHBI YAOBJIETBOPSITh Tp€OOBaHMUAM, YKa3aHHBIM B METOME
1581.

Ansa usmepeHnsa koadpduimeHTa BIMAHAS HecTaOMIpHOCTH K Ha E_ mepekimiovarend Bl u B2
3aMBIKAIOT, LIS M3MEPEHUs Ko pulineHTa HecTabMIbHOCTH K Ha U — pa3MBIKaIOT.

YBenn4UBaIOT HAMPSXEHUE OJHOIO U3 UCTOYHUKOB IIMTaHUs, TO €CTb Ei nipu E5 = const, 110 abco-
JIIOTHOMY 3HadyeHW10 Ha AFE, yKa3aHHOMY B CTaHJapTaX WIH TeXHHYECKUX YCJIOBHUSIX Ha MUKPOCXEMEI

KOHKPETHBIX THIIOB. M3MepsiioT 3HayeHue U/; uaMepuresneM 1. YMEHBIIAIOT HanpsDkeHue Ef 110 aGCOMIOTHOMY

3HAYECHHIO Ha AE 1 N3MEPSIOT 3HaYCHUE [J; HU3MepuUTeseM 1.

KosdduumeHT BIuaHMs HeCTAOMIBHOCTH UCTOYHMKA UTaHust K, Ha E_n U onpeaensior 1o
dbopmyiie

K _ R2 _ U; _U;'
T Ry+ R, 2AE

Tem xe meTonoM ompenensior K, - Ha E u U npu usMeHeHud E; Ha AEu npu E{ = const.

Metonan 6590—6611. (M3menennas peaaxkmusa, U3m. Ne 2).
Meton 6612. (Mckmouen, M3M. Ne 2).

MeTon 6620. MsmepeHre OTHOCHTE/TBHOIO AMHaAMUYECKOTO MAIa3oHa Mo HalpsokeHuto (AU ).
1 BEIYUCIIEHUS AUn 1oy ACTIOJIB3YIOT 3HAYEHUST MAKCHUMaJIbHOTO BBIXOMHOIO HampsokeHust U
(Metoxr 1620 wam 1621) 1 MUHMMAaIBHOTO BBIXOAHOrO Hanpsokenus U . (meron 1630 mnu 1631).

OTHOCHUTENBLHBIA IUHAMUYECKWUH IUAIIa30H [10 HAITPSDKEHMIO ONPENEIISIOT B Aeludenax mo gopmysie

AU

— 20 lg Uﬂmx.max -

OUH.OTH
BLIX.Min

MeTon 66 30. M3mepeHre OTHOCHTENBHOTO JMHAMUYECKOTO ANAMa30Ha MO MOIHOCTH (AP

HH.OTH)'
Jinst BeIMUCHEHUSA AP UCTIONB3YIOT 3HAYSHMS] MaKCUMAIBHOM BBIXOAHON MOLIHOCTH P (Me-

BbhIX.Max
Tox 3530) ¥ MUHMMAJIBHOM BHIXOAHOW MOIIHOCTH P . . OTHOCUTEJIbHBIA AMHAMHYECKUN AUAMA30H II0
HaIPsDKEHUIO OIIpee/IsIIoT B AeMbenax 1o popMye

APy ooy =10 1g - psmax
PB

BIX.MinN

MeTon 6640. NamepeHue OTHOCUTENILHOTO AMana3oHa APY no Hanpsokenuio (AU, ., ).

s namepenust AU, ., ONIPENENSIOT IBa 3HAYCHUSI KOIPPHUIMEHTa YCHICHUS HaNpsDKeHUsT K ju H

rr r

K.y (MeTonbl 6500—6504), cooTBETCTBYIOILIME ABYM 3HAYEHMUSIM BXOAHOIO HAIIPSDKEHUSA U, 1 U, YKa-

3aHHBIM B CTaHZapTaX WIM TEXHUYECKHUX YCIOBUSIX Ha MUKPOCXEMbI KOHKPETHBIX TUIIOB.
OTHOCUTENBHBIN AUana30H APY 10 HanpsLKEHUIO ONIPEaeIsIoT 110 QPOpMyIe
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rae K,y — HauobosplLIce 3HaYeHUE KO3 PUIIMeHTa YCWICHUS HAIIPSDKCHU S,

L1

K, — HauMeHbluee 3HaYeHHe KO3 PULIMEHTa YCHUIEHUS HATIPSDKEHHUS.

MeToa 665 0. Namepenue oTHOCHTENbHOTO Anana3oHa APY mo Toky (AL, .. . ).

Hnsa usmepenus Al

PV ory OTIPEAETAIOT 3HaYeHUA KO3(PDUIHEHTOB YCHIEHUS ToKa K g 1 Ky (MeTox

6520), cOOTBETCTBYIOIIME ABYM 3HAYEHHAM BXOJHOIO HANpPSDKEHUA [, M U, , YKa3aHHBIM B CTaHIapTax

WK TEXHUYECKHUX YCIOBUAX HA MUKPOCXEMbI KOHKPETHBIX THUIIOB.
OTtHocuTensHBIN AUana3oH APY o ToOKy onpenensior 1o gopmyiie

K.y
Al ppy orn =—

)

rae K,; — HauOospluee 3Ha4YeHHEe KOIDPHLIMEHTa YCHIEHUS TOKa;

I

K, — HauMeHbllIee 3HaYCHHE KO3(PPHULIHEHTa YCHIIEHHS TOKa.

Meton 6660. M3mepeHue oTHOCHTeNIBHOrO auana3oHa APY no MowHocTH (AP, Ly ).

st uasmepenusi AP OTPEAEIIAIOT ABa 3HAYCHUS KOOPOUIIMeHTa YCHIEHNUST MOLIHOCTH K p U

APY.otH

K,p (MeTox 63530), COOTBETCTBYIOLIME NBYM 3HAYEHHMAM BXOJAHOTO HATIDSDKEHUS U H U o > YKa3aHHBbIM B

CTAaHAAPTAX WIM TEXHUYECKMX YCJIIOBUSAX HA MUKPOCXEMBbI KOHKPETHBIX TUITOB.
OTHOCUTENBHBIN TUana3oH APY 1o MOIIHOCTH ONpeaeasioT no dpopmyie

AP _Kyp
APY.otH — .
K yP

¢
rie K,p — HaubGosnbliee 3HaYeHHe KO3 dHLHMEHTa YCWIEHHS] MOLIHOCTH;

"

K,p — HauMeHbllIee 3HaYCHUE KOIPOUILMEHTA YCHICHHS MOLIHOCTH.

Metona 6670. Mamepenue xoapduumerTa rapMoHux (K ) it MUKPOCXEM C OXHHUM BXOIOM.

M3meperue K MPOBOIOAT COIIACHO CTPYKTYPHOH CXeMe, IPUBEACHHOM Ha YepT. 1.

IIaBHO yBEIHMUMBAIOT HANIPSDKEHHE BXOAHOTO CHHYCOMIAJIBHOIO CUTHAMA ¥ M3MEPSIOT HaNpSDKEHHE
BBIXOXHOI'O CUTHaJIa, YCTAHABJIMBAsI €ro paBHbIM 3HAYEHUIO, YKAa3aHHOMY B CTaHAApTaX WM TeXHHYECKUX
YCIIOBUSIX HA MUKPOCXEMBI KOHKPETHBIX THIIOB.

IIepeximoyarens B3 repeBOMAT B MOJOXCHHE 2 U U3MEPSIOT KO3(QPHUIIMEHT rApMOHHUK BBIXOJHOI'O
CHTHaNa.

MeTton 667 1. Hsmepenue KoapduumeHTa rapMOHHK (K ) JIsT MUKPOCXEM C ABYMsI BXOIaMH.

M3ameperue K NPOBOAST COMIACHO CTPYKTYPHO#M CXeMe, NMpHBeAeHHOM Ha yepT. 7a. OCHOBHBIE JJieMeH-
ThI, BXOASIIHE B CTPYKTYPHYIO CXEMY, JOJDKHB! YAOBAETBOPATHh TpPeOOBaHUAM, YKa3aHHBIM B MeToze 1651.

[1p1 NCIIBITAHUSIX MUKPOCXEM C IBYMS BBIXOJIAMM TTOJIOXKEHME NEPEKIIOYaTesieil moKa3aHo Ha 4epT. 7a, a
IUISI MUKPOCXEM C OJJHHUM BBIXOAOM II€pPEK/II0YaTeNib B3 yCTAHABIMBAIOT B ITOJIOXEHUE 2.

banancupyror muxkpocxemy (Meton 1580) ¢ TOYHOCTHIO, YKA3aHHOM B CTAHAAPTAX WM TeXHUYCCKUX
YCIOBUSIX HA MUKPOCXEMBI KOHKPETHBIX THITOB. |

ITepexontouarenb B4 nepeBOIAT B MOJIOXKEHHUE 2, TUTABHO YBEJIMYKUBAIOT HANPKEHNE BXOAHOIO CUHYCOM -
OaJIbHOTO CUTHAJIa U U3MEPSAIOT HAaNIpSI>KeHUE BBIXOOHOIO CUTHaja, YCTAHABJIMBAA €ro paBHBIM 3HAYECHHIO,
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YKa3aHHOMY B CTaHJapTaX WIN TCXHUUYCCKHUX YCII0BUAX Ha MUKPOCXEMbI KOHKPETHbBIX TUI10B.

Ilocne sToro nmepeximovarenab B4 nepeBomsT B MOJOXEHUE 3 U U3MEPSIOT KO3(PPHUIIMEHT rapMOHUK
BBIXOJHOI'O CUTHANA.

MeTton 6680. Msmepenre koo puLHeHTa HECTAOUIBHOCTH 1O HaNpskeHHio (K ).
H3mepenre K, IIPOBOMAT COIIACHO CTPYKTYPHOM CXeMe, MPUBEACHHOM Ha uepT. 26.

HSMBPHIOT BBIXOOHOC HaNpsLCKeHHUE [/ anx LPH BXOTHOM HanpsLKCeHHU [/ py » YKA3aHHOM B CTAHO4PTaX
WU TCXHUYCCKHUX VCIIOBHUAX Ha MUKPOCXEMBI KOHKDCTHBIX THIIOB.

rt

HNU3MeHS1I0T BXOAHOE HallpsCKeHUE 10 3HAYECHMS YKa3aHHOI'O B CTaHAapTaxX WIH TEXHIYECKHX YCJIO-

BX ?

BUSIX HA MMKPOCXEMbI KOHKPETHBIX TUITOB, ¥ MMEPSIOT BEIXOAHOE HanpsokeHue U . . KoaddrmmeHT Hecra-
OMJIBHOCTH IO HAIPSDKEHUIO OIIPENEISIOT 110 (hopMyJie

K _ (UBHX — UBHX) ' Unx
He. U ™ g ’ ' .
(UBX o Uax) 'Uﬁux

MeTon 6681. M3amepenue xoaddrumeHTa HECTAOWIBHOCTH IO HANPKeHUo (K ).
H3mepeHune KHC'U NIPOBOISAT COTJIACHO CTPYKTYPHOM cxeMe, IIpHUBEIEeHHOI Ha yepT. 26.

M3MepsI1oT BBIXOAHOM TOK [, . IpH BXOJHOM HAaNpsDKEHMH [, YKa3aHHOM B CTaHIAapTax MM

TCXHUYECCKHUX YCIIOBHAX HAa MUKPDOCXEMbI KOHKPDCTHBIX TUITIOB.

T =
BrIxomHoM TOK onipeaessior no Meroxy 2520 Wi n3MepsIoT u3Me-

pMTENIEM TOKA, BKJIIOYAaEMBIM B BEIXOJHYIO 1IeITb MUKPOCXEMBI. I R,
HU3MeHSI0T BXOOHOE HAMNpsKeHHE J0 3HAYSHHUA U;x , YKa3aHHOTO

B CTAHAPTAX WX TEXHUYECKIX YCIIOBUAX Ha MUKPOCXEMBI KOHKPETHBIX B

THIIOB, 1 U3MEPSIOT BLIXOAHOM TOK ;m .
KoappueHT HECTaAOUIIBHOCTH IO HATIPSDKEHUIO OTIPEACIIAIOT IO

dopmyne

n

(Inmx — I;mx)'U;x
K e U= U" U' I3 . I — MCTOYHMK NHUTaHUA, 2 — MHUKPO-
( BX Bx)' BblX

cxeMa; 3 — M3MEpHUTENIb HaIIpsOKeHHS

MeTton 6690. N3mepeHue ko3dpduLeHTa HECTAOMIEHOCTH IO
TOKY (K _,).

Usmepenue K . MPOBOAAT COINIACHO CTPYKTYPHOI CXeMe, IPUBEACHHOM Ha 4epT. 26.

Yepr. 26

M3MepsIoT BEIXOAHOE HanNpsDKeHHWe [/, . TPU BBIXOAHOM TOKE [ ., YKa3aHHOM B CTaHJapTax WM

TeXHUYECKHUX YCIOBHUAX HA MUKPOCXeMbI KOHKPETHBIX THUITOB.
BeIXOHOM TOK OIpeAenasaoT nmo Merony 2520 wiM HU3MEPSAIOT U3MEPUTENIEM TOKa, BKIIOYAEMBLIM B

BBIXOZTHYIO 11€T1b MMKpOCXeMBbl. I3MEHSIOT BEIXOAHOM TOK JI0 3HaYeHHUA [, YKa3aHHOI'O B CTAHIapTax WK

rn

TCXHHUYCCKHUX YCIOBHUAX HAa MUKPOCXCMEBI KOHKPCTHBIX THIIOB, 1 U3MCPAIOT BBIXOOHOC HAIIPAXKCHHUC BEIX °

KosdduimeHT HeCTaOMIIBHOCTH 110 TOKY ONpPEHEIAIOT 110 GOpMYyJIe

!

KH —_ (Uablx — UBHX)I BhIX

cl— "

(Iamx - Inux) ' Unmx |

MeTton 669 1. U3sMepeHue KkoadPuiieHTa HeCTAOMIIBHOCTH 110 TOKY (K ).
W3mepenne K, IIpOBOAAT COMIACHO CTPYKTYPHOM CXEMe, IIPUBENEHHOM Ha YepT. 26.



C. 30 I'OCT 19799—74

HN3MepsIoT BEIXOOAHOM TOK mo Metoay 2520 wiu U3MEpHUTEIEM TOKa, BKIIIOYaEMBIM B BBIXOTHYVIO

I BhiX
LIEITb MUKPOCXEMBI, TIPY CONPOTUBJIEHUY PE3UCTOPA HAIPY3KM R, YKa3aHHOMY B CTaHAAPTax WIM TEXHMYEC-
KHX YCJIOBHSIX HA MUKPOCXEMBI KOHKPETHBIX THITOB.

HN3MmeHs0T COIMPOTUBIACHHUC PEIUCTOPA HAI'DY3KH JO 3HAYCHHUA RH , YKA3aHHOI'O B CTaHOApTaX HJIHA

TeXHHYECKUX YCIIOBUSAX HA MHKPOCXEMbI KOHKPETHBIX THIIOB, M U3MEPSIOT BLIXOAHOM TOK [ .
KoadpuumeHT HeCTaOMIIBHOCTH 110 TOKY OHNPeAeISIIOT ITo popMyie

K _(Iamx"]ﬂmx)'RH
HC.I — 1] ' 3
(RH - RH) | Iﬂblx

Meronsl 6630—6691. (M3menennas penaxuus, H3zm. Ne 2).
MeTtonm 6700. Mamepenue xospduimenra mynpcauuii (K ).

s uamepeHus K U3MepsAIOT aMIUIMTYAHOE 3HAYCHHUE HANPOKEHUs Iynbcauit U. U OCTOSIHHYIO
COCTABJISIOLUYIO HanpsokeHUs U, KoapdUIMeHT MyIsCcaluid ONnpeaesioT 1o ¢opmyiie

¥ U.
=g

Meton 6710. UsMepenne koappHLIMEHTA CIIAXUBAHUSA NyAbCALMiA (K ).
H3MepeHue K MpOBOAAT COMIACHO CTPYKTYPHOM CxeMe, IPUBEJCHHOM Ha 4epT. 26.

M3MepsIoT aMIUTUTYAHbIe 3HAYEHHS ITyIbcaluit BXoqHoro U U BeixogHoro U~ HanpspxkeHuid. Koag-
OHILMEHT CITIAKWUBAHHUA ITYJIBCALIMH ONPeae/saioT o GopMyiie

Metona 6720. UsmepeHue koadpdurMeHTa ocabieHnsa yCUIEHUS Ha HIDKHEH (BEpXHeil) rpaHuy -
Ho# yacrore (K . H K ).

g uamepenus K . K onpeaensioT KO3QOUUMEHT YCWICHHMS HaIlPsDKeHUs KyU (MeTOIbI
6500—6504).

Ha Bxox MHMKpOCXeMBI MOAAIOT cMrHaa U, HampsOKeHHe M YacTOTa KOTOPOIO YCTaHaBJIUBAIOTCS B
CTaHJapTax WK TEXHUYECKHUX YCIIOBUIX HA MUKPOCXEMBI KOHKPETHBIX THIIOB.

3areM, He U3MEHSIsI 3HAYEHUS HATIPSKEHUST BXOMHOTO CHrHaia U, yCTaHaB/IMBAIOT YaCTOTY, PaBHYIO
HIKHEH (BEpXHEN) rpaHUYHOM YaCTOTE, YKa3aHHOM B CTaHIApTaX WM TEXHUUYECKMX YCJIOBHUIX HA MHKpOCXe-
MBI KOHKPETHBIX TUIIOB, U ONPEeAeAioT KOOOOUUHUEHT YCUITCHHUS KyU’ (KYUB).

3HaYCHUE HIDKHEN (BEpXHEM) rPAaHUYHOMN YaCTOTHI YKa3bIBA€TCA B CTaHAApTaX WIM TEXHUYECKHX YCIIO-
BUSIX HA MUKPOCXeMbI KOHKPETHBIX THIIOB.

KoadpdpuumenT ocnabneHus yCHIeHH Ha HIOKHeH (BepxHei) rpaHHYHOIM 4acToTe B AelIUOesnax onpene-
JISIIOT 110 pOpMyJIaM

Ky.=20lg KYUH .
KYU ’

K
K,  =20]g—2=2
KYU )

MeTton 6730. U3mepenue koapduumeHTa HepaBHoMepHOCTH AYX (K N AYXR)-

st uaMepeHUust KHP_ sy MCTIOJIB3YIOT CTPYKTYPHYIO CXEMY, BEIOPAHHYIO I H3MEPEHUS KOS PUIIMEH-
Ta YCWIECHUS HaNpsDKEHUA JaHHOM MUKpocxeMbl (MeToasl 6500—6504). Ha Bxox MUKpPOCXeMBI ITOAAIOT CUHY-
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COUJAJIBHBIN CUTHAJ HAIIPSDKEHUEM U YACTOTOM, YKa3aHHBIMH B CTaHIapTax WU TEXHUYECKUX YCIOBHIX HA
MHUKPOCXEMBI KOHKPETHBIX TUIIOB.

I1naBHO U3MEHSIOT YACTOTY BOAHOIO CMrHajla B 3aJJaHHOM AMara3oHe YacTOT, U IOAJEpPKHUBAsA ero
HapsDKEHWE TOCTOSAHHBIM, HBMepHIOT HaIIpsKEHUE BEIXOAHOTO cUrHana. [lpn 3ToM perucTpupytoT Hanbob-

IICC U X HAUMCHbBIIEC U SHAYCHHN A BBIXOIAHOI'O HAITPAXKCHHAL.

BbIX BbIX
KoadhdumenT HepaBHOMEpHOCTH AYUX B aeninbenax onpeaessiioT no ¢gopmyJie

Ul‘
= 20lg UE"”‘ -

BbIX

K

Hp.AYX

Meton 6740. UsmepeHune koadduiieHTa orpaHUYEHNS BRIXOAHOTO HANIPSLKEHUS (Kmp).

H3mepenue K -, TPOBOSAT COTIaCHO CTPYKTYPHOI#1 cxeMe, IpUBeIcHHOH Ha 4epT. 9.
OCHOBHEIE C-)JICMCHTBI BXOZISIIIIHE B CTPYKTYPHYIO CXeMY, JOJIKHEI YIOBJIETBOPSITH TPEOOBAaHMSIM, YKa-
3aHHBIM B MeToxe 1690.

Ha MukpocxeMy NOAaioT BXOMHOM CHIHAN ¢ TapaMeTpaMu (B TOM YKCie ¢ HanpspkeHueM U ), yKasaH-
HBIMH B CTaHZAAPTAX WIM TEXHHYECKUX YCHOBUSX HA MUKPOCXEeMBbI KOHKPETHBIX TUITOB, IIPU STOM H3MEPSIIOT

BBIXO/THOC HAIIDAXCHHUC U . YBEIINUHUBAIOT HAIIPAKCHUC BXOTHOTO CUTHAJIA 1O 3HAYICHUA U

YVKa3aHHOTO

BEIX ° BX ?

B CTaHAapTax I TCXHUYCCKHX YCIIOBUAX HA MUKPOCXEMBI KOHKPCTHBIX THITOB, ITPH 3TOM U3MCPAKOT BBIXO -

I

HOE€ HanpsCkenue [/ BEIX ° KOBCI)EI)HHI’IFJHT OIrpdHAHNCHHWA BBIXOAHOT'O HAIIPAXKCHWA OIIPCACIIAIOT 11O (I)OpMyJIe

14 F

UBmx — UBbe

rp = T ’
Uﬂx _UBX

K,

Metona 6750. Uameperue muddepeHinanbHOro koadGuuueHTa yCUICHUS (K nl

Miamepenue K & NPOBOASAT COITTACHO CTPYKTYPHOM CXeMe, BRIOPaHHOM JUist onpeneneHHﬁ K, iaHHOM

MUKPOCXEMBI (MeTOI[BI 6500— 6504) N3MepsAI0T BEIXOAHOE HAlIpsSDKEHHME TIPU ABYX 3HAYEHHUSIX BXOAHOTO Ha-

ll

NMPAXKCHUA U gx M U ax = i1 U gy » YRa3dHHbIX B CTaHAAPTAX MK TCXHNYCCKUX yCJIOBUAX HA MUKPOCXC-

MBI KOHKPETHBIX THIIOB.
InddbepeHIIUANBHBIA KO3GQOUIUEHT YCUICHHS ONIPEIeasIoT 1o GOopMYyJIe

i f

K _ Usux ""Uﬂblx
y.a ' y
01U,
r'ac U BhIX H U BEIX BBIXOAHDBIC HAIIPpSLKCHHSI, USMCPCHHBLIC IIPDHU BXOIHBIX HAIIPAXCHHWAX [/ Bx n Uy B
COOTBCTCTBCHHO.

Meton 67 60. UsMmepeHue koadhduiiieHTa JeneHUA HANIPSKeHUS (Knen.U)'
CTpyKTypHas cxeMa JUIsi U3MepEHHNA KM_U [IpyuBelieHa Ha 4yepT. 27.

Eﬂx ; __...'-a

] — UCTOYHMK HanpAXeHU, 2 — MUKDPOCXEMA, J — W3MepUTeNh ITOCTO-
STHHOTO HanpssKeHUs

Yepr. 27
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YcTraHaBIMBAIOT BXOJHOE HAIIPAXCHHUC Enx’ YKa3aHHO€ B CTaHAApPTAX WIHN TCXHHUYCCKHX YCIIOBHUAX HA

MHMKPOCXEMBbI KOHKPETHBIX TUIIOB, U M3MEPSIOT BEIXOAHOE HaMpsDKeHWe £ = Ha KaXIOM BBIXOJE€ MHKpPOCXe-
MbI (B — B monoxeHusIx 2; 3. . . n).
KoadduuueHT aeneHus HampsSoKCHUS I KaXA0T0 BEIXOAa MUKPOCXEMBI OITPEAE)ISIOT KaK OTHOLIEHWE

E_x E_ _ Ha KaxJIoM BBIXOJE MUKPOCXEMBI.

Metoael 6720—6760. (M3Menennan pexakmus, U3m. Ne 2).

Meton 6770. U3smepeHre HeCTAOMIBHOCTH YACTOTHI ()

M3mepeHue d . OT TEMITEPATYPHI, HANPSDKEHUS MTUTAHUSA U T. 1. IPOBOAAT COIIACHO CTPYKTYPHOH CXeMe,
[oxa3aHHoOM Ha uepr. 17.

IIpoBoasar ABa u3MepeHUs 3HAYCHMS 4acTOTHl f' U [ IIpU ABYX 3HAYEHMUSIX pexXuma (MHTepBaia
TEMIIEPATYp, HAIPSDKEHMSI ITUTAHUS U T. A.). HecTaOWIbHOCTD YaCTOTHRI ONPEACISIOT IT0 QOpMYyJIe

Tl i
ff »

Ogf =

Meton 6780. M3MmepeHHe HECTaOMIBHOCTH $Ha30BOrO CABUIA (O ) ).
C

WsmepeHue &g, OT TeMIepaTyphl, HATPSDKEHHUS [ATAHKS U T. . TIPOBOASAT COITIACHO CTPYKTYPHOM CXeMe,
pUBEIEHHOM Ha 4epT. 28.

[IpoBoasAT ABa u3MepeHUs 3HaYeHUS ($Ha30BOro caBUra @ U ¢ (Me-
Ton 8520) mpu ABYX 3HAYEHUSIX pexXXuMa (MHTepBaJia TEMIIEpaTyp, HalIpsi-
KEHHUA IMMUTAHUA U T. 1.).

HecTabunpHOCTh (pa30BOT0O CABUIA OMPENEIISIIOT 110 GopMysie

I — reneparop CHTHajlOB; 2 — MCTOY- Metoan 6790. UsMmepeHue HeJIHHEHHOCTH (Pa30BOro CABHUIA
HHUK ITHTAHUA, 3 — MHKPOCXCMaA, (5

4 — usMmepuTens a3kl f tpc)'

M3mepenue 8, MPOBOMAT COIJIACHO CTPYKTYPHOM CXeMe, IIPUBE/CH-
“ C
Yepr. 28 HO#1 Ha 4epT. 28.

IIpoBonsar ABa M3MepeHHs 3Ha4YeHUA ¢(a30BOro casura ¢, U ¢, (MeTox 8520) npu ABYX 3HAYCHMSX

YaCTOTHI BXOAHOIO CUTHANA f, U f,, YKa3aHHBIX B CTaHJapTaX MM TEXHUYECKHX YCIOBUAX HA MHKPOCXEMBI

KOHKPETHBIX TUITOB.
HenuneitHocTh (pa30BOr0 CABHIa B MPOLIEHTAX ONpeacsioT o GopMmyie

1-%2 Ailq00

Sﬁpc " Q, 'f2

(A3menennas pexakmms, Aam. Ne 2).

8. METOAbI U3MEPEHHUA DJIEKTPUIECKUX ITAPAMETPOB,
NMEIOIINX PASMEPHOCTD COITPOTUBJIEHHSA (xnacc 7000)

Meton 7500. U3smepeHrne BXOTHOIO COIIPOTUBAEHHUA (R ) It MUKPOCXEM C OHUM BXOAOM.

M3MepeHue R MpOBOAAT COIIACHO CTPYKTYPHOI CXeMe, IIPUBENIEHHOM Ha YepT. 29, eC/Id UCTIBITYeMas
MHUKpPOCXeMa YIOBJIETBOPSET YCIOBHIO

X2 KR,

¥~ )(nx — pE€aKTUBHAas1 COCTABJIAIOIIAA BXOAHOI'O COITPOTUBICHHA MAKPOCXCMBbI.
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N3mepeHne NPOBOIST B peXXHMe MAJIOr0 CUTHAJIA IPH YacTOTE, COOTBETCTBYIOIEM YKa3aHHOU B CTaH-
IapTax WIA TEXHUUECKUX YCIOBUAX Ha MUKPOCXEMBI KOHKPETHBIX THIIOB.

ConpoTtusiienuss R, ¥ R, pe3ucTopoB NOJDKHBI YIOB-
JIETBOPATD YCIIOBUSIM:

Rl SR;’IJB%]HL: RmeJn < R2 < Rnxmax

IIpenenpHOE OTKIIOHEHHUE 3HAYEHUS CONPOTUBIEHUA

R, pe3ucropa OT YCTAaHOBJIEHHOTO 3HaYeHHUs IIPH 3alaHHOK
4acToTe JOJDKHO OBITH B rpenenax +1 %.

aTop;, J — UCTOYHHMK TIIHTaHHA, 4 — MHKpPOCXeMA,
nepen u3MepeHreM DanaHCUPYIOT B COOTBETCTBHM C yCIIO- o epHTeIb NepeMEHHOTOo HampsKeHus: R2 — ora-

BHUSIMH, YKAa3dHHBIMHU B CTAHOAAPTAX UIIH EGXHH"ICCKHX YC- JOHHBIM pETYIHPYEMBIN pe3ucCTOp
JIOBUSIX Ha MUKPOCXEMEBI KOHKPETHBIX THUITOB, Perynupyior
HanpsDKeHKe reHepaTopa / Win 3aTyXaHUe aTTEHI0aTopa 2 Yepr. 29

NpU 3aMKHYTOM Iepexnouaresie B1 10 MOMEHTa TOOYYEHUS BEIXOAHOTO HANPSDKEHUS U, YKa3aHHOTO B

CTaHapTax WM TEXHUYECKUX YCIOBUSIX HAa MUKPOCXeMbl KOHKPETHBIX TUITOB. I11pH pa30oMKHYTOM IEepeKIIOYa-
Tesie Bl yBennuuBawT Ko3(pHUIIMEeHT 3aTyXaHUS aTTeHIoaTopa Ha 6 b M ycTaHaBIMBaIOT TaKoe 3HAYEHHUE

COIIPOTUBIEHUsST R, pe3ucTopa, MU KOTOPOM IO/IY4aloT BHIXOAHOE HallpsLkeHue, paBHoe U . BxonHoe co-

MPOTUBIEHUE R HUCILITYEMOH MUKPOCXeMBI OyIeT paBHO CONPOTUBIEHUIO R, PE3UCTOpA.

Meton 7501. U3smepernne BXOQHOTO CONPOTUBIIEHMA (R ) M1 MUKPOCXEM C ABYMS BXOHaMHU.

M3mepeHne K TIpOBOIAT COIJIACHO CTPYKTYPHOM CXeMe, IpHUBENeHHOM Ha 4epT. 30, ecid UCIBITYyeMas
MUKPOCXEMaA VIOBJIETBOPSIET YCIOBHIO

X2 < RZ .

raoe X — peakTHBHasi COCTaB/IfAIOINAsA BXOTHOIO COIPOTUBJIEHHS MHUKPOCXEMBI. DJIEMEHTHI CXEMBI JHOJDKHEI
yIOBJIETBOPATH TpEOOBaHUSIM, YKa3aHHBIM B MeTone 7500.

B1-1

gou|E
1l — reHepaTop TEPEMEHHOr0 HamnpsDkeHusl, 2 — aTTe-
. - I R1 I HI0OaTOp; 3 — MCTOYHMK TIWTaHUA; 4 — MUKPOCXEMA;
05RZ 5 — n3MepuTeNb NepeMeHHOI'O HaMIpsDKeHUsa, RZ2 — ara-
B

JIOHHBIU PperyJIupyeMBIA PE3UCTOP

Yepr. 30

N3MepeHue npoogAaT no Merony 7500 B pexxuMe Majioro CMrHajia npy 4acToTe, COOTBETCTBYIOLLECH
yKa3aHHOH B CTaHIApTaX WIHM TEXHHUYECKHUX YCIOBHUAX HA MUKPOCXeMB! KOHKPETHBIX THIIOB.

MeTtonsr 7500, 7501. (Mamenennas penaknusa, M3m. Ne 2).

MeTtonn 7502, 7503. (Mckmogenni, 3m. Ne 2).

MeTtox 75 10. N3MepeHne BEIXOTHOTO CONMPOTUBICHUA R AN MUKPOCXEM C OTHMM BXOJIOM.

HMamepeHne R 1pOBOIAT COINIACHO CTPYKTYPHOM CXeMe, IIPUBEACHHOM Ha 4epT. 31, ecnu MUKpocxeMa
YAOBJIETBOPSIET YCIIOBHIO

X < Re »

rac lYnm — PpCAKTUBHaA COCTAB/IAIOLIAA BbIXOAHOI'O COIIPOTHUBIICHUA MUKPDOCXCMBI.
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HU3MepeHue MMpoBOIAT B peXXMMe MaJIOro CUTHaJIA IIPH YacTOTe, COOTBET-
CTBYIOIIIeH YKa3aHHOM B CTaHIApTaX WIHM TEXHUYECKHUX YCIOBUAX HA MHUK-
pocxeMbl KOHKPeTHBIX THIIOB. Lienb o6paTHOi CBA3M HCITBITYeMOIT MHKPO-
CXEMBI JO/DKHA OBITh pa30MKHYTOM. CONpoTUBIEHHE R pe3UCTOpa NOJDKHO
YIOBJIETBOPSITD YCJIOBUIO

anx.min< RH<RBHx.max‘

/ — TeHEPATOp MEPEMEHHOTO HAMPA- I1st npoBedeHUS U3MEPEHUS PErYJIMPYIOT HaNIpsDKeHHe reHepaTopa [
KeHHS: 2 — MCTOYHMK murammg: ¥ YCTAHABJIMBAIOT HA BBIXONE MHKPOCXEMBI HanpsokeHue U, yKasaHHOe

3 — MuKpocxema; 4 — uaMepureas B CTaHAAPTAX WKW TEXHHUYCCKHUX YCIOBHUAX Ha MUKPOCXEMBI KOHKPETHBIX

MEPEeMEHHOr0 HampAXeHus; R, —  1yrnoB. Perymmupysa cOmpoTUBIEHUE RH, YCTAHABJIMBAIOT TaKO€ €ro 3Ha4YeHHe
3TAIOHHBIN PETryJIUPYEMBIA Pe3UCTOP

R, , npu koropom U, = 0,5 U . IIpu 5TOM HeobGxommumo cobmoaTh,

Yepr. 31
4TOOBI UCIBITYEMAsi MUKPOCXEMA He ObLIa IeperpyXeHa.

R __ OINpenesdIoT o popMyie

R - 05R, - R,
BbiX — ' T

(U3menennad pepaknusa, Hsm. Ne 2).
Metoas 7511, 751 2. (Mckmogennl, M3m. Ne 2).
Metoa 75 20. UaMepeHHe BXOOHOTO COMPOTUBIECHUS IMPH CUH@PA3HBIX BXOAHBIX HAMPSKEHUSIX

(R_ . (b) IUTSI MUKPOCXEM C OJHUM BBIXOIOM.

N3mepenue R oy TPOBOJISIT COITIACHO CTPYKTYPHOH CXeMe, IPHUBEACHHON Ha Yepr. 32.

OCHOBHBIE JIEMEHTHI, BXOAALIHUE B CTPYKTYPHYIO CXEMY, NOJDKHBI YIOBJIETBOPSTH CIESAYIOLIMM TpeOo-
BaHUSIM

X, <O,01R; R = Ry R = 2—5)R,,

Ha Bxon MHUKPDOCXCMBI IMOAAIOT CHHYCOHHHJIBHBIﬁ CUTHaJI 1 USMCPHUTCJICM TIICPCMEHHOTO HAITPAXCHUA

A3MEPAIOT HANIPSKEHUE HA BIXOOC MUKPOCXEMBI [/ . 3areM TIICPCKITKIOYATCIIb B1I PAa3MbIKAIOT H CHOBa U3MC-

BEIX

r

PAIOT HANPSDKEHUE Ha BBIXOAE U, . -

81

C1

oy Bxod+ Boixod 1
P&
Bxod— - Boixad 2

J
- Brod + |ET |E2 E1 JE2
Broi- | 1|
E3
Boixod 5

E3 1E4 Bxod+

1 — reHepaTop CUTHAJIOB, 2 — HUCTOYHMK  ITUTAHHUA, I — reHepaTop CUTHANOB, 2 — HM3MepHTEIb IepeMeH-
3 — MHKpocxeMa;, 4 — U3MEpUTEIb  INEepeMEeHHOTO Ha- HOIO HanpsaxeHUd, 3 — MHKpocxeMa, 4 — UCTOYHHUK HHTA-
NMpAXEHUA HUA, 5 — BCIIOMOTaTEJbHBIA YCHIHTENAD

Yepr. 32 Yepr. 33
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BxomHoe conpoTHBiIeHe IPU CHH(Aa3HBIX BXOOHBIX HANPSDKEHUAX OIPENCIAIOT IO hopMyie

Rnx.ccb=7_£l_"_'
Upbix _ 1

U suix

MeTton 7521 HM3aMepeHue BXOXHOIO COITPOTHUBICHUA MPH CHHPA3HEIX BXOAHBIX HAINPSIKECHHUAX
(R, ) 11 MUKPOCXEM C ABYMS BBIXONAMHM C aBTOMaTH4€CKOH OIaHCHPOBKOH MHKDOCXEMBI.
HMamepenue R, IPOBOAAT COTTIACHO CTPYKTYPHOH CXeMe, IPMBEACHHOMH Ha YepT. 33.

OCHOBHBbIE 3JIEMEHTHI, BXOISILLHE B CTPYKTYPHYIO CXe€My, HOJDKHBI YAOBJIETBOPSTH CEAYIOLIUM Tpebo-
BaHUSAM

X;, SO01R; R, = R=(2—5)R,; R, = R,

[TapamMeTphl BCIIOMOTaTEIbHOIO YCUJIMTEJIS ONPEAEIAIOT B 3aBUCUMOCTH OT IIApaMETPOB UCIBITYEMOMHA
MHMKDPOCXEMBI.

Ha Bxox MHKpOCXeMBI TTOAAI0T CHHYCOMAANLHBIA CUTHANI M U3MEpHUTEJIEM IIEPEMEHHOIO HAIIPSKeHU A

r

M3MEPAIOT HalIpsDKEHHE {/  Ha BBIXOAE BCIIOMOraTeJIbHOTO YCHIHTEIA. 3aTeM Mepekmovaresb B1 pasMbika-

rr

IOT ¥ USMEPSIOT HanpsokeHue [/, . BxomHoe conpoTHBiieHHE ITPH CHH(A3HBIX BXOAHBIX HAIIPSDKEHHSAX OIpe-
OeJISI0T o popMyre

Meron 7530. (Mcxmouen, M3am. Ne 5).

9. METOAbI UIMEPEHHA DJIIEKTPHIECKUX IIAPAMETPOB,
AMEIOIIMX ITPOYMUE PASMEPHOCTH (xnacc 8000)

MeTton 8500. M3amepeHnne CKOpOCTH HapaCTaHHs BBIXOAHOTO HAaNpsDKeHUsA (V) WISl MUKPOCXeM
C OTHUM BXOJIOM.

HN3mMepeHue VUM IIPOBOISAT COIVIACHO CTPYKTYPHOM CxeMe, IpUBEIeHHOM Ha 4epT. 9.

OCHOBHBIE 3JICMEHTBI, BXOAAUIME B CTPYKTYPHYIO CXEMY, XOJIXHBI YIOBJICTBOPATh TPEOOBAHUAM, YKa-
3aHHBIM B MeToae 1690.

Ha Bxog MHMKpOCXE€MBI MOAAIOT UMMNYJLC IMPpAMOYIroJIbHON (POPMBI C NapaMeTpaMM, YKa3aHHBIMH B
CTaHAApTaX WA TEXHUYECKUX YCAOBUSIX HAa MUKPOCXeMBI KOHKPETHBIX TUTIOB. 3MepuTeneM BpeMEHHBIX UH-
TEPBAJIOB U3MEPSIIOT UHTEPBAI BPEMEHH T, 32 KOTOPBIA BHIXOIHOE HAIpPSKEHHE U3MEHSETCS OT MOMEHTa
[IepBOro JOCTXKEHUA YpoBHA (0,1 10 MOMEHTA NEPBOTrO JOCTHKEeHHUS ypoBHA 0,9 yCTaHOBHUBLIETOCS 3HAYECHUS.

H3MepdIoT aMIUTMTY Ay BBIXOMHOTO UMITYIbca A . CKOpOCTh HapaCcTaHHs BRIXOIHOTO HAMPSDKEHUA ONpPEaeIIIoT
110 popmMyJie

0,84
VUBhIx a— =

MeTton 8501. M3MepeHrne MaKCUMaJIbHOM CKOPOCTH M3MEHEHHMS BHIXOMHOrO HarpsoKeHud (V]
VIS MUKPOCXEM C ABYMS BXOAaMU.

BpeMs HapactaHus (tuap) BBIXOJHOT'O HANPSDKEHUA MUKPOCXeMBbl U3MEPSIOT 110 MeToay 3511, YcraHo-

BHBLIEECSA 3HAYCHHE BBIXOAHOTO HanpsDKeHUs (U ) H3MePAIOT I10C/ie BO3NEHCTBISA HA MUKPOCXEMY BXOIHO-
ro UMITyJIbCa.

MaxkcuManbHyI0 CKOPOCTh H3MEHEHHMS BBIXOAHOTO HATIPsKeHUs V,, ~ OIpenesnaioT 1o ¢popmyne

BHX)

VUBHx - 0:8 [,{BHK' :
Hap
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Meton 8510. U3mepenue KpyTu3Hsl nipeobpasoBaHus (S l}5)..
N3mepeHue Sn o TPOBOIAT COTIACHO CTPYKTYPHOH CXeMe, IpUBEACHHON Ha 4yepT. 34.

Ha Bxoapl MUKPOCXEMBI MMOJAIOT CUTHAJIBI C IapaMeTpaMHM, B

TOM 4ucie HanpspkeHue U u U, yKa3aHHBIMH B CTaHAApTax WK

£ TEXHUYECKUX YCIIOBUSIX HA MUKPOCXeMbl KOHKPETHBIX TUITOB. M3Me-

Ubx € HAA YacTOTY BXogHOro curdHana U wim U, yCTaHaBIMBAKOT MaK-
“ CUMAaJIbHOE HAIIPSOKEHUE ITPOMEXYTOYHOH YACTOTHI HA BEIXOME MUK-
pocxembl U . KpyTusHy npeobpa3oBaHUs ONPEACIIAIOT IO (Pop-

81 1 ubxr I Ry MyJTe
o
Uablx_.n_.q_
Snpﬁ B UBK.CROB ’

] — reneparop curana; 2 — wamepurens T[AC R, — SKBHBAIEHTHOE CONPOTUBIIEHME HATPY3KH.

MEpEMEHHOTO HANpPAXEHUs, 3 — HCTOYHUK Metonan 8500, 8501, 8510. (M3mMenennas peaakuus, M3m.
MUTaHUA; 4 — MUKpocXeMa; 5 — TeHepatop  No 2),

CUTHaJIa TeTEPOAMHA; 6 — WU3MEPUTENb Ile- Meton 8520. UsmepeHue pasosoro casura (o).

PEMEHHOIO HaIpAXCHUA .
M3MepeHue ¢ poBOIST CONIACHO CTPYKTYPHOM CXeMe, IIpUBe-
Yepr. 34 JICHHOM Ha YepT. 28.

@da30BBIi CABUT U3MEPSIOT H3MepHUTeEaAeM (pa3bl, BKIIOYECHHBIM MEXIY BXOJOM M BBIXOJIOM MUKPOCXE-
MBI,

MeTon 85 30. UsmepeHue TeMnepaTypHbIX KOIPHUILIMEHTOB 3. I. C. CMELIEHUS (O, . ), HAIPSDKEHUS
CM

CMELICHWsT HyNs (0, ), BXOAHBIX TOKOB (o, ,0,, ), CPEOHEr0 BXOZKHOrO TOKa (ot,, ), PAa3HOCTH
CM Bx! BX2 BX.CD
BXOAHBIX TOKOB (0, , ), $a30BOro ciaBura (ae¢)'
BX
s U3MepeHus o, ,o ., ,0.. ,0 . ,O , 0., ,0_ TIPU ABYX 3HAUYCHUSAX TeMIIEPATYPhl, YKa-
IIJI P OF, Bl Oy’ Oy’ TOlgy .y TOALT O P yX PaTyphL, ¥

3aAHHBIX B CTAHIAPTAX U TCXHUYCCKHUX YCIOBUAX Ha MUKPOCXCMbI KOHKPCTHBIX THUIIOB, U3MCPAIOT 3. I. C.

rt 4

CMeLIeHUsT F. E,, , HalpsKeHHe CMELUEHUS Hyns [J U:M (Metonnl 1580, 1581), BXOOHOM TOK

CM)? CM?>

! Fr f rr f rf

Iy Inxis Ioxrs Iyya, CPEOHUM BXOOHOU TOK [y o, [y cp » PABHOCTb BXOAHBIX TOKOB A[f,., Al,, (METOABI

2500, 2501), da3zoBelie caBuru ¢, ¢ ' (Meton 8520), nmpeaBapUTENbHO BbIACPXHUBASE MUKPOCXEMY ITPH 3aJlaH-
HBIX TeMIlepaTypax B TeYEHUE BpEMEHHU, YKAa3aHHOIO B CTAHAAPTaxX WIH TEXHUYECKUX YCIIOBUSIX HA MUKPOCXE-
MBI KOHKPETHBIX THUITOB.

TeMmneparypHblil KO3QOUILIHUEHT 3. 1. C. CMELUECHUS, HANPSIXXKCHUS CMELUCHUA HYNS, BXOAHBIX TOKOB,
CpeIHero BXOAHOrO TOKa, pa3HOCTU BXOAHBIX TOKOB U (pa30BOr0 CABHUIa OIIPEAESIOT 10 opMyiaM

" f L4 r

ol ﬁECM“ECM. o =Ucm‘ CM_ -
GECM AT 3 @UCM AT ’
o _IBXI_IBKI. o _IBKZ—IBKZ .
Ofpx — AT ’ Blgx2 — AT ?
o _ Tox.cp __{Bx.cp e _ Al gy — ALy .
Ofpx.cp AT ’ OA /gy AT ’
- (P” _ (p!
Yo ="AT >

rne AT = T,—T, — pa3HOCTb 3HaYEHUI TEMIIEPATYP, IPH KOTOPHIX MPOBOJWIUCH U3MEPEHMUSI.
B ¢oopMyJipl ITOACTABISIIOT anredpanuyecKue 3Ha4eHHUA ImapaMeTpoB.
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Meton 8540. UsMepeHue ko3dpbOHUILIMEHTOB BpemeHHOﬁ HeCTaOWILHOCTH 3. 1. C. CMEIUeHMA (af, ),

CM

HaINpsKeHUST CMELLEHUST Hys (o, ) BXOAHBIX TOKOB (0if, 5o ) CpeIHero BXOOHOIoO ToKa (af, ),
Tox B Tpx. cp
Pa3HOCTH BXOOHEBIX TOKOB (O, ) (paa()Boro COBUTA (octlp)

st uamepeHus ot oct , o, , ot at, , O, I 5| at [IOCIE NJOCTHKEHUS YCTAHOBHUBILIETOCH
CM cm BX | BX2’ X.cp

3HA4YeHHs MapaMeTpoB, usmepsior: £, U (1o meTomam 1580 1581) L .11 excp? Al (o mMetomam
2500, 2501), ¢ (o Merony 8520). 3aTeM B COOTBETCTBUH C TpGﬁOBaHHHMPI CTAaHJAPTOB U TEXHHUYECKHX
YCJIOBHHA Ha MUKPOCXE€MEI KOHKPETHBIX TUIIOB IIEPHOANYECKU ITOBTOPAIOT U3MEPEHHUS ITUX ITapaMETPOB, pe-

TUCTPUPYA UX SHAYCHHUA U TTOJAYUAA 3aBUCUMOCTHA.

E,, =f(t); U = f0; I, = f®; I, = f();
e = 05 AL = £(0); @ = f(0).

KoadpuimeHTs BpeMEHHOMN HeCTaGHJIbHOCTH OI'IpeI[eJUIIOT 110 hopMyJiaM.

ECM max Ecm.min. U CM. max UCM min
lEem == A1 B S ey v a—

Inxlmax—[ﬂ.xlmin Iszmax_Iﬂxzmin

Al Qg = At >

2
—
s
%

|

of _ Inx.cp.max - Iﬂx.cp.min o -~ Algy max — MM gy min
Igx.cp Al ) Algy — At ’

_ Pmax — Pmin
Dtl' A7 :

roe UHAEKCOM max 0003HaYeHO MaKCUMAJIbHOE 3HaYEHME apaMeTpa, a MHAEKCOM min MUHUMAJBHOE, Af —
BpeMs MEXIY OTCYETAMU MAKCUMalbHOIO U MUHUMAJIBHOTO 3HaYeHHUI U3MEPSIEMOTro mapaMeTpa.
Metoann 8530, 8540. (M3menennan peaaxuusa, M3m. Ne 2).

10. METO/ibl OIIPEAENTEHUA XAPAKTEPUCTHK (xaacc 9000)

Meton 9500. Onpenenenve aMruinTyaHoi xapakrepuctuku U = f(U ).

IL71s1 MOCTpOeHUA aMIUTATYIHOM XapaKTEPUCTUKHU UCTIONb3YIOT CXEMY, BblﬁpaHHon V11 U3MEPEHUS KO-
3¢ duLMeHTa YCUICHUS] JaHHOW MHKpOcXeMbl (MeTonbl 6500—6504), a takke 3Hayenusa U (METOMBI
1510 u 1511).

HM3MepsI10T BBIXOAHOE HANPSDKEHNE MPU XECATH 3HAYEHUSX HANIPSKEHUS BXOAHOro curHana U, KoTo-
poe M3MEHSIOT paBHBIMU cTyneHsamu o 0,15 U B ripenenax ot 0,15 U no 1,5 U _ . Ilope3ynsratam
H3MepEeHUM CTpoAT rpaduk 3asucuMoctu U = f(U ).

MeTtonm 9510. OnpeneneHue AMITJIATYAHO-YACTOTHBIX XapaKTEPUCTHUK (KyU =y, (f)) Wwm

U =¥, ()
BbIX | ’
119 TOCTpOSCHUS aMITUIMTYIHO-YACTOTHBIX XapaKTEPUCTHK UCIOb3YIOT CXEMY U METOM, BBIOpaHHBIE 1A
U3MepeHHs1 KO(pPHUUMEHTa YCUIIEHUS TaHHOU MUKpocxeMbl (MeTon 6500—6504).

HamepsioT koapbunueHT ycuneHus win U 1nipu U = const npy A€CATH 3HAYEHUAX YACTOTHI BXO/-

BbIX

HOTO CHMIHaJla B JIMana3oHe OT f, 10 f,,, 3HaYeHMs KOTOPBIX YKa3blBalOT B CTaHIApTaX WIM TEXHHYECKHX
YCIOBUAAX HAa MHUKPOCXEMBI KOHKPETHBIX THUIIOB, U II0 pe3ysibTaTaM CTPOST rpaduKH 3aBUCUMOCTH WU
U, =v,(f)npu U = const ¢ jorapuPMU4YeCKUM (IMHEHHBIM) MacLITA0OM 110 OCHU YaCTOT ¥ JIMHEHHBIM

(Jrorapr¢pmuueckum) MaciiTabom 1o ocu K, win U

BBIX'

Meton 9520. OnpeaeneHue Harpy3o4Hom xapakrepuctuku U, = = f(R ).

BX.Mmax
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I TOCTPOEHHA Harpy304HOM XapaKTEPUCTUKH MCITOJIB3YIOT CXEMY, BRIOpDAHHYIO IS ONpeaeIeHU
KO3(¢p(HIMEHTa YCWIEHHS JaHHOU MUKpocxeMBbl {MeTonbl 6500—6504).

N3MepAIOoT BRIXOOHOE HANPSDKEHHE ITPU Pa3TIMYHBIX COITPOTUBJICHUAX HATPY3KH, 3HAYEHUA U KOJIHAYE-
CTBa KOTOPBIX YKa3bIBAIOT B CTAHAAPTaX WIH TEXHHYECKHMX YCJIOBHAX HAa MHKPOCXEMBI KOHKPETHHIX THIIOB
(3HaYeHHMe HAIIPSDKEHUS Ha BXOJIE JOJDKHO OBITh MOCTOSIHHBIM).

I1o pesynbraram n3MepeHHH CTPOST rpadUK 3aBUCHMOCTH

Unux = f (RH)
Metona 93530. Onpenenenue ¢daza-4aCTOTHOA XapaKTEPUCTHKHU @ = vy (f).
s mocTpoeHUs ¢a3a-4aCTOTHOM XapaKTepUCTUKU U3MepAIOT ¢a30oBblit  caBHT (MeTon 8520) npu

Un . const ¥ IpHU 3HAYEHHUSIX YaCTOThl BXOOAHOI'O CHUrHaia, YKa3aHHBIX B CTaHAApTaxX UWIHM TEeXHUYECKHX

YCIOBUSIX HA MUKPOCXEMBI KOHKPETHBIX THUIIOB, U 10 pe3yJIbTaTaM CTPOAT rpadHK 3aBUCHUMOCTH ¢ = Y (f) C
JjorapupMu4decKuM (JIMHEHHBIM) MacIUTAa00M ITO OCH YACTOT f ¥ JIMHEUHBIM (JIorapudpMHUYEeCKUM) MacLLITAOOM

I10 OCH (DA30BOTrO CABUIA (.
Metonnr 9500, 9510, 9520, 9530. (M3menennan pexakmusa, H3m. Ne 2).

ITPHJIOXEHHE 1. (Mckmogeno, U3m. Ne 6).
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IIPHITOXEHUE 2
Cnpasounoe

INNOACHEHUA HYMEPAIIU METOA0OB USMEPEHNUA

MeToabsl u3MepeHHs 2JIEKTPUYCCKUX NapaMeTPOB U ONPEIACICHUS XapaKTepUCTHK 00603HAYAIOTCH YETHIPEX3HAY -
HBIM YUCJIOM II0 MPHHATOM B HACTOALUIEM CTAHAAPTE CUCTEME:

nepBas iMdpa (ot 1 710 9) obo3HaAYaeT KjIacc nNapaMeTpPOB, UMEIOLIMX OOWHAKOBYIO Pa3sMEPHOCTD B CJIeAYIOLIEM
NopsaKe:

1000 — mapaMeTphl ¢ pa3MEpPHOCTHIO HAIIPSIKEHUA

2000 — mapaMeTphl ¢ pa3sMEPHOCTBIO TOKA,

3000 — mapameTphl ¢ pa3MEpPHOCTBIO MOLIHOCTH,;

4000 — napaMeTphl ¢ pa3MEPHOCTBHIO YaCTOTHI,

5000 — mapaMeTphl ¢ pa3MepPHOCTBIO BpeMEHH,;

6000 — oTHOCUTENbHBIE TTapaMETPHI;

7000 — napaMeTpnl ¢ pa3MEPHOCTAMM COINPOTUBICHUS U €EMKOCTH;

8000 — mapaMeTpH! ¢ MPOYMMH pa3MEPHOCTSIMH;

9000 — ompeneseHHue XapaKTePUCTHK;
BTOpas U TPEThd LH(PH 0003Ha4YaroT HOMEp IMapaMeTpoB B mnpeAesiax oaHoro kiuacca (or 50 mo 79);

yeTBEpTas HU@Ppa oDO3HAYAET HOMEP METOIAa M3MEPCHHA OonHOro napamerpa (or 0 mo 9).

IIpn BKIIOYEHHHM B CTAHOAPT METOAOB U3MEPEHUS HOBBIX ITAPAMETPOB OHH OyAyT 0003HAYATHCS ITOCIECAYIOILH-
MM TIOpSIIKOBLIMM HOMEPAaMH B Iipedeiiax nocaeaHer (4eTBepToi) LUPPHI.

[IpuMep pacitudpoBKH HyMepallMu MeTona 2531 u3MepeHUS MAaKCUMAaJIbHOTO BBIXOJHOTO TOKA:

I - )

| |

— HoMep kitacca, X KOTOpOMY OTHOCHUTCH TIapaMeTp IO pasMEPHOCTH (TOK);

[TopsinkoBBIM HOMep MeToda U3MepeHUs NapaMeTpa (MaKCHUMAaJIbHOTO BBIXOH -
HOTO TOKa);

HoMmep MeToma naMepeHMs nmapaMeTpa (MaKCHMAaJbHOIO BBIXOOAHOTO TOKA) B
MOPANKE U3J0XEHHS B npeaenax xiacca 2000.

27
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ITPUITTOXEHHE 3
Cnpaeouroe

TEPMUWHDI 1 OIIPEAEIEHHUA SJIEKTPUYECKUX IIAPAMETPOB
U XAPAKTEPUCTUK MUKPOCXEM

TepMUHBI, onpenencHUss U OyKBEeHHbIC O003HAYCHHUS 3JICKTPHUUYECKUX MapaMETPOB M XapaKTePUCTHK MHKPO-
cxeM — nio 'OCT 19480 u nactosiileMy NpHIOXeHHIO.

AMIUIMTYAHAA XapAKTEPHCTHKA — 3aBUCUMOCTD BBIXOJHOr0O HarpAXeHUs MUKPOCXEMBI OT BXOJIHOI'O, OIpenesi-
eMasi Ha 4acToTe, BhIOMpaeMOM B cepeamHe noyockl nponyckauus [U = f(U ) npu f = const].

AMIlJlnTynﬂo-tlac'romaﬂ XAPAKTEPHCTHEA — 3aBHCUMOCTD Kosti)cbnunema YCWICHHUSI OT 4acToThl [K, = f(f)
Win U;:Lm = f(f) HpH BX. mnst]

BpeMa BOCCTAHOBJEHHMA /! — WHTEPBAJ BPEMEHH MEXIYy MOMEHTOM JOCTHXCHUSA CPE30M BXOXHOTO HMITY/IbCa
ypoBHS 0,5 ero aMIIMTyAbl 1 MOMEHTOM IOCTHXCHMSA BBLIXOAHBIM HallpskeHUeM yposHf 0,1 ero MakCHMManbHOTO
3HAYCHHA.

BpeMs roTOBHOCTH / — HHTEPBaJ BpEMCHH MEXIY MOMEHTOM IOJAAYH MHUTAIOLINX HANPSKEHUH M MOMEHTOM,
KOTJa 3HAaYCHUA KOHTPOJIUPYEMBIX IAPAMETPOB BXOJAT B 30HBl YCTAHOBJIEHHLIX Ha HUX IOMYCKOB.

Juana3on BHIXOZHOr0 MOCTOAHHOrO HAmpsokemua U — MakCHMaJIbHO BO3MOXHOE M3MEHEHHME INOCTOSH-
HOT'0 HanpsAXeHUS Ha BBIXOAE MHUKDPOCXEMHI.

Hnddepenmpanbabiii KO3QOUNHEHT YCHICHHA HANPSIKEHAA Ky_ , — OTHOLUEHHE DECKOHEYHO MAJIOTO M3MEHE-
HUS BBIXOAHOIO HAIIPSIKEHHS K COOTBETCTBYIOLIEMY OCCKOHEYHO MalOMy M3MEHEHMIO BXOAHOI'O HaNPsSDKECHHUS.

Anddepennuaibaoe cONpOTHBICHHE YNEKTPOHHOIO K092 R — OTHOHICHHE OECKOHEYHO MAJIOro M3MEHCHMS
OCTATOYHOTO HAINpSXEHHUSI HAa OTKPBITOM KJII0UE€ K COOTBETCTBYIOIUECMY DECKOHEYHO MAJIOMYy H3MCHECHHUIO TOKa,
NpPOTEKAIOLIEMY Yepe3 3TOT KoY.

JIHana3on H3MEHEeRHS BLIXOJHOIO HANPAXKECHAS OTPaHHYCHHSA Uﬂm — M3MEHEHHUE BBIXOOHOI'O HalpsDKeHUS MHUK-
pOCXeMBbI, paboTalollei B peXXUME OrPaHUYCHUS, TIIPH HU3MEHEHUM BXOOHOIO HaNpsKEeHUs B Ipeaesax oT Uﬂm o
1,5 U

Ir\P 3clnlmunen'r Jie/IeHMs] HanpsKens K = — OTHOLICHHUE BXOLHOTO HANpsSXKeHUS MUKPOCXEMBI K BBIXOAHOMY.

MakcuMalbHAA BBIXOJHAS MOHIHOCTD me . — MOILHOCTb TOJIE3HOTO CUTHaJIa, BBIAEAsAeMas B YKa3aHHOM Ha-
I'py3Ke IMPU MaKCUMaJIbHOM BBIXOOHOM HAaIpSI>KEHUH.

MagkcHMANLHBIH KOMMYTHPYEMBIH TOK ImM ., — HAHOOJIBIUIMH TOK, MPOTCKAOIIHUHA Yepe3 OTKPHITHINA 3JIEKTPOH-
HBIM KJTI0Y, TIpH KOTOPOM HMaleHUe HaINpsKeHHUS Ha MHKPOCXEMe PaBHO YKa3aHHOMY 3HA4YE€HHIO.

MagCHMAJILABIH TOK 3AKpHITOH CXeMM [ — TOK, NPOTEKAIOIUUA Yepe3 3aKPBIThIH 3JIEKTPOHHBINR KITIOY INMpH
MaKCUMAaJIbHOM BBIXOJHOM HanpsiXKeHUM U 3aJaHHOM peXHMe.

MakCcHM2JIbLHASA 9ACTOTA CJACNOBAHHA HMOYAbCOB F = — MaKCHMMaJbHas 4acTOTa MMITYJIbCOB CHHXPOHHM3ALHH,
[IpH KOTOPOU YIOBJETBODSAIOTCA TpebOBaHHUsSE K ImapaMeTpaM MHKPOCXEMBI.

Harpy3ognaa XapakTepuCTHKA — 3aBUCHUMOCTD BBIXOJHOTO HATIPSXCHUSA CXEMBI OT CONPOTUBICHHS Harpys3kKHu,
onpeaenasieMast NIpU HEU3MEHHBIX BXOAHOM HaINpsIXeHUHU U YacToTe.

Hemuneinocts (pa3oBoro CJABHra Sﬁp — OTHOCHUTEJBbHOE OTKJIOHEHHE (PAa30BOT0O CIBHUIa OT JUHEHHOro 3aKoHa
IIpU U3MEHEHHH YaCTOTHI.

W3mMeHeHHe BO BpeMeHH JJIEKTPHYCCKHX HAPAMETPOB (HATPSKECHHS CMEIICHHMS MMKPOCXEMBI Af,  BXOIHOIO
TOKa Af; , CPEIHErO BXOAHOTO TOKA Af; . DaSHOCTH BXOIHBIX TOKOB A, ,dazoBoro casHra At ) — M&KCHM&JIBHO&
H3MeHeHHe JIEKTPHUECCKHUX napameTpOB (Hal'IpH)KEHHH CMEIEHUS, BXOIIHOI‘O TOKa, CpeIHero BXOI[HOPO TOKa, pa3-
HOCTH BXOZHBIX TOKOB, ()a30BOI0 CABHMIa) 3a YKa3aHHBIM MHTEPBAJ BPEMEHH TOCIE BKJIIOYEHUS NMPH ONpPeae/ICHHBIX
BHEIIHUX YCJIOBHAX U NapaMETPaxX BHEUIHUX LIENCH.

OcTaTounoe HanpsXKeHHe JJeKTponnoro Kmoda U
POHHOM KJIIOYE.

Cpenanii BXoJHOM TOK IM.GP — cpeAHee apudMeTHYECKOE 3HAYCHHNE BXOMHBIX TOKOB, IPOTEKAIOLLUX YEPE3 BXO-
OBl MUKPOCXEMBI, KOra OHa cOaJIaHCHUPOBAHa.

Tok cpabaTniBaHUA MHKPOCXEMBI Iw6 — HaAMMEHbIUEe 3HAYEHHUE BXOOHOIO TOKa, NMPH KOTOPOM MNMPOUCXOAUT
cpabaTbiBAaHHE MHKPOCXEMHI.

Pa30-9aCTOTHAA XaPAKTEPHCTHKA — 3aBUCHMMOCTDH (Pa30BOro cBUra oT 4acTotThl [¢ = f(f) npu U = const].

DNEKTPOABHKYINAA CHAA (3. A. C.) CMemenns (£ ) — MOCTOAHHOC BXONHOE HANpsXXKEHHUE OT MCTOYHMKA MHTA-
HUSL C BHYTPEHHHUM CONPOTHBICHHEM, CTPEMSILIMMCH K HYJIKO, IIPU KOTOPOM BBIXOJHOE HAMPSKEHHUE MUKDPOCXEMEI
PaBHO HYJIIO WIH OPYIrOMY 3aJaHHOMY 3HAYCHHIO.

(U3Menennas penaxuusa, Msm. Ne 2).

— TIaJCHUE HANpPSXCHUSA CUTHajla Ha OTKPHITOM 3JIEKT-
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IHPHITOXEHHUE 4
Cnpaéounoe
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IIPHTOXEHHUE 5
Cnpaeounoe

I'pacpuyeckoe onpeneneHHe BpeMEHH 3ara3abIBAHHSA (¢, ), BpEMEHH HapacCTaHHA (7., I3),, BpeMEeHH Y.CTaHOBJIE-
HUS (z‘m), BPEMEHH YCIIOKOEHMA (7 ) BBIXOJAHOTO HANPSOKEHMS U 3HAYECHMS €.

yen
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Bxod

U

Beixo0 L __-_ A o U
100%—2 A
B S f N i Vo

90%
|

| |

| |

| |

| |

| |

0% | |
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NHPOPMAILIMOHHBLIE JAHHDbIE

1. YTBEPXIEH Y BBEAEH B IEMCTBUE Ilocranosnennem 'ocyaapcTBeHHOro KOMATETA CTAHIAPTOB

Cosera Munucrpos CCCP ot 15.05.74 Ne 1178

N3menenne Ne 6 npuasaro MexrocyzapcTsendbiM CoBeTOM IO CTAHAAPTH3AIMN, METPOJIOTHM H cepTHRUKAIMH (IPOTO-

Koa Ne 10 or 04.10.96)

3aperncrpuposano Texangeckum cekperapuatoM MI'C Ne 2245

3a NpUAATHE H3MEHEHHA NPOroJOCOBAJIN:

HanmeHoBaHKe rocymapcTsa

HanMeHOBaHHe HALUOHAJIBHOTO OpraHa
IO CTAaHOAPTH3AlIHH

AsepbaiixaHckas Pecniybnmka
Pecnybimka ApMeHUS
Pecnybmuka besapych
Pecnnybnmuka Kazaxcran
Kuprusckas Pecniybnuka
Pecnnybnuka MonnoBa
Poccuiickag Penepaumda
Pecnybnuka TamxnkucraH
TypkKMeHUCTaH
Pecnybnuka Y3bexucraH
YKpaunHa

A3rocCTaHIapT
ApPMIroCcCTaHaapT
Foccrannapr benapycu

I'occtanpapt Pecnyonmku KasaxcraH

Kupruscrangapr

MongoBactanaapr

I'occtanpapt Poccun

TaKMKToCCTaHAaApT

I'maBHasa rocynapCcTtBeHHass MHCHEKUIMA 1 YPKMEHHMCTaHa
Yaroccrangapt

'occTanmapt YKpauHEI

2. Crannapr noanoctsio coorsercTsyer CT CHB 3411—81 n coorBercTtByer CT COB 1622—79

3. BBEJIEH BIIEPBBIE

4. CCbLIOYHbBIE HOPMATUBHO-TEXHHUYECKHUE JOKYMEHTDI

O6o3naueHne HT/I, Ha xoTophlii JaHa CCHIIKA

Homep nyHKTa

-

['OCT 19480—89
['OCT 30350—96

Ilpynoxenue 3
BBoaHag 4acTe

5. Orpanryenne cpoxa JeHcTBHA CHATO No MpoTokoay Ne 5—94 Mexrocynapcrsennoro Cosera no cranaap-
TH3AUHH, MeTpoaorud 4 ceprndukammm (MYC 11—12—-94)

6. IEPEU3IAHHUE (Mmait 1999r.) ¢ HUsmenennamur Nec 1, 2, 3,4, 5, 6, yrBepXiaeHHbIMH B Hod0pe
1980 r., cenTadpe 1983 r., centabpe 1986 r., nexadpe 1989 r., mione 1990 r., anpesne 1997 r. (MYC 181,

12—83, 12—86, 3—90, 10—90, 6—97)



Pemaxtop 7. C. Illexo
TexHudeckuii penakrop JI. A. Ky3neyosa
Koppextop H. HU. I'aepuuiyx
KomrnelotepHast Bepctka 1. B. Asexcandpoeou

WMan. mui. Ne 021007 or 10.08.95. CpoaHo B Hatop 27.05.99. [loanucaHo B rneyatk 02.07.99. Ycen. neu. n. 5,12.  Yu.-uzn. ia. 4,30.
Tupax 141 ak3. C 3256. 3ak.1361.
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UITK HspgatennctBo craHzaptoB,107076, Mocksa, Konomesnslit nep., 14.
HaépaHo B Kanyxcko¥ Tunorpapuu craHzaptos Ha [IOBM.
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