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TOCYAAPCTBEHHBHAU CTAHIODAPT COIKNO3A CCP

JTNOIbI IIOJYIIPOBOJTHUKOBBIE CBY
CMECUTEJIBbHBIE

Irocr
19656.12—76

MeToa m3MepeHEs NOJHOrO BXOAHOr0 CONMPOTHBJICHHS

Semiconductor UHF mixer diodes.
Measurement method of input impedance

Nara seenenms 01.07.77

Hacrossmmit craHmapt pacnpocTpaHsieTcss Ha cMmecuTeabHbie CBY moaynpoBOOAHUKOBBIC THUOOB M
YCTAHABJIMBACT METOI U3MEPEHMA MMOJHOI0 BXOOTHOTO COIIPOTHBICHUA Z,,.

Oo6ue TpedoBaHMA IpH U3MepeHUH U TpedooBaHuda Oe3onacHocT — 1o 'OCT 19656.0.

TpeboBanus 1. 1.2 HACTOSIIETO CTaHIAPTA SBASIOTCH 00S3aTCJILHBIMHA, APYTUE TPCOOBAHUSA HACTOS -
IIETO CTAHAAPTA SBISIOTCA PEKOMEHIYCMBIMMU.
(U3menennas penaxumsa, M3m. Ne 1).

1. AIIIIAPATYPA

1.1. (Mckmouen, U3m. Ne 1).

1.2. ITorpemHoOCTh U3MEPECHUSI AKTUBHOM R M PCaKTUBHOM X 4aCTE€M MOJHOTIO BXOJHOTO COIPOTHUB-
JIECHUA PACCUMTHIBACTCH B COOTBECTCTBHH C NMPUIOXECHUEM M HAXOOUTCHA B IIPEACIAX:

a) akTMBHOI 4yacTv (s A , = 4 MM, K., ot 1,05 10 2 u ¢ ot 10 go 360°) + 10 %;

0) peakTuBHOM YacTh (A A , =>4 MM, K.,y ot 1,3 10 2 u ¢ ot 10 go 360°) £ 50 %.

1.3. CTpyKkTypHast 3JeKTpUUYECKass CXeMa HU3MEPEHMS IIOJHOIO BXOJHOIO CONPOTUBIICHUA IOJIKHA
COOTBETCTBOBATh YVKA3aHHOM HA YEPTEXKE.

Ring
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|

I' — reneparop CBY; ¥ — gacroromep; B — (PpeppHUTOBEIIT BeHTHIIb, A — MEPEeMEHHBINA aTTEHIOATOD; M — M3MEpUTETh MOIITHOCTH
HJI — n3amepuTenbHad TMHUA, ¥ — MHAMKATOPHLI TIpudop; JAK — n3MepuTeabHad AUOAHAS KaMepa; Ruos — A00ABOYHBIN PE3UCTOD;
mA — MAJLTMAMIIEPMETP MOCTOSHHOIO TOKA; 3 — 3aMBIKATEIb (M3 KOMILICKTa U3MEPUTEIBHON JTMHWH )

IlpuMeuvanue. Jlonyckaercd 3amecHa A/ u A UBMEPUTEIIEM ITOJHBIX COIMPOTUBICHUMA.

Usnanme ohmmaanHoe 1lepeneyaTka BOCHpEmEHa
w
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Ilepenspanue ¢ U3MeHeHUsIMHU
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1.4. MuwimmaMnepMeTp NOCTOAHHOTO TOKAa mA I0JDKEH MMETh KJIaCC TOYHOCTHU He xyxe 1,0.
1.5. ConporusieHue 100aBOYHOTO pPe3UCTOPa R, ¢ JO/DKHO YAOBJIETBOPATH YPABHEHHMIO:

RBH+ RI[OG — Rnoc: (1)

rne R, — BHYTPEHHEE COIPOTUBICHUE MUUTAAMIIEPMETPA;
R .. — CONIPOTUBIIEHME OIUOAA T1I0 ITOCTOSHHOMY TOKY.
[TOorpeIHOCTE YCTAHOBJICHUA TPEOYEMOIO 3HAUYCHUS CYMMAapHOTIO COIPOTHUBICHHA R . HE IOJDKHA
BBIXOIUTH 3a npeaeisl + 5 %.
1.6. AOCOmOTHAA TOTPENIHOCTh OTCUYETA ITOJOXEHHS 30HIAa WU3MEPUTECIBHOM JIMHUM HE OOJIKHA

BBIXOOMTH 34 nipeaeianl + 0,01 M.

IlpumMedanune. Eciu mkana U3aMEepUTCIbHOM JIMHUHA HE O0CCIICYUBACT VKA3aHHOM TOYHOCTH, TO HA JIMHUH
JTOJIKHO OBITh VCTAHOBRICHO JOIOJIHUTCIBHOE OTCUCTHOE YVCTPOUCTBO ¢ ieHOU aeacHud 0,01 mm.

1.7. 3nayenue CBY MOIMHOCTHA WM 3HAYCHWE CPESIHETO BHIIPAMIICHHOIO TOKA, JJIMHA BOJHBI WJIH
YacTOTa, 3HAYCHUA HAIPYy3KH 110 IMOCTOSHHOMY TOKY YCTAHABJIMBAIOTCS B CTAHIAPTAX MU JPYIrOM TEXHU-
YECKOM JOKYMCHTAIIMH, YTBEPXICHHOM B YCTAHOBJICHHOM MoOpsiake, Ha cMecuTeabHble CBY mronpl KOH-
KPETHBIX TUTOB.

2. TIOATOTOBKA U ITPOBEAEHUE U3MEPEHUU

2.1. INomHoe BxomHoe conporunicHue CBY nuona Z,, = R + jX onpenensiior KOCBEHHBIM ITyTEM, U3MEPSIS
KO3(MPUIMEHT CTOsTYCH BOJIHBI MO HANPsoKeHUIO K.y 1o ['OCT 19656.1 u ¢a30BbIit yros ¢ MEX1y YCJIOBHBIM
KOHIIOM M3MEPHUTEIBHOM JIMHUM M OJMXKAWUIIIUM K HEMY V3JI0M HAIIPSXKCHHOCTHU SJIEKTPHUYECCKOIO IOJIS.

N3MepeHue Z,, IpOU3BOAUTCS B INIOCKOCTH IMOAKIIOYCHUS JTUQITHOM KAMEPHI.

IlpumMeganue. JlonyCckaeTcss UBMEPEHUE Zyy B INIOCKOCTU BKJIIOYCHUS JTUOJA.

2.2. YcTaHaBIMBAIOT 3aJaHHBIM peXXuM uUdMepeHuda. HacTpanBaloT 30HI U3MEPUTCIBbHOU JIMHUM IIO
MaKCUMAJIBbHOMY IMOKAa3aHUIO WHIUKATOPHOTO npubopa .

2.3. K BHIXOIYy U3MEPUTEIBHOM JIMHUM MMPUCOCIUHSIIOT 3aMBIKaTe Ib. ONPEACIsIOT MOJOXECHUE [ y3/1a
HANPSDKEHHOCTH JIEKTPUYECCKOTO MO B U3MEPHUTCIIBHOM TUHUAW (YCIOBHBIMA KOHELL JMHWM) CICIVIOIIMM
00pa3oM:

a) 30HI U3MCPUTCIbHOM JIMHUM MCIJICHHO IEPEMEILAIOT (B pa00YEH 4YaCTH €€ IIIKAJIbl) B HAITPABJICHAH
OT 3aMBIKaTEaAs K TCHEPATOPY, M IO €€ IKaJIC (MM 1O 1IKAJIEC JONOJHUTECIBHOTO OTCYCTHOTO YCTPOMCTBA)
OTMEYAIOT YEThIPE (MJIM IIECTh) MOJOXECHWA 30HIA IS ABYX (MJIM TPEX) MONAPHO OAWHAKOBBIX TIOKA3aHUMI
WHIUKATOPHOTO NpuoOopa M BOMM3HU y3J1a HANIPSKCHHOCTH

0) BBIUMCISIOT CPEOIHHUEC ApUPMETHUCCKHEC 3HAYCHMA KaXXKOOM Maphl MOJOXCHMM 30HOA, COOTBETCT-
BYIOIIIUEC OOAWHAKOBBIM IMOKA3aHWUAM IpUoOopa ;

B) BBIYUCIISIOT /; KaK CpeaHEe apu(PMETUYCCKOE 3HAYCHUM, BEIYMCICHHBIX 110 11. 2.30.

IlpumMmevdanue. Ilpy usmMmepeHUn Z,, B IUIOCKOCTH BK/IIOYCHHUS AMOAA IOJOXCHHUE /i ONPEACISIIOT IIPH
BKJAIOYCHUU B JK 3aMBIKATE/si, KOHCTPYKIIMS KOTOPOIO JO/DKHA VYKA3BIBATHECH B TEXHUYCCKOM JOKYMECHTALMM,
VIBEPXKICHHOM B VCTAHOBJICHHOM IIOPSAKE, HA KOHKPECTHBIU TUIT JUOIOB.

2.4. OnpencasioT MOJOXECHUE L, COCETHETO C /; y3/1a HAIPSIKCHHOCTH 3JICKTPUUYCCKOTO TI0JIsI, TIOBTO-
PSS OIlepalluM, YKa3aHHBIC B II. 2.3.

2.5. IIpucoennHsIOT K U3MEPUTEIILHOM JIMHAY BMECTO 3aMBIKATEIIS U3MEPUTEIbHYIO JUOIHYIO KAMEPY
/K ¥ IOMEIAI0oT B HEEC U3MEPSACMBINA JTHUO/I.

2.6. OnpenenasiioT NOJIOXCHUE /; MAHMMYMa HANMPSDKEHHOCTHA MCKTPUYCCKOTO TI0JISI B U3MEPHUTETh-

HOM JIMHUU Omvxanuero K f; (Al < %).

2.7. VIsMepsioT KO3(M@MUIIMEHT CTOSYEH BOTHHBI 110 HanpspkeHUI0 K7 B coorBeTCTBUM ¢ 'OCT 19656.1.

3. ObPABOTKA PE3YJIbTATOB

3.1. OnpencasioT AJIMHY BOJHB A, B U3BMCPUTCIBHOMN JIMHUM

As = 2|h—1)| . (2)

3.2. BerumcasioT (pa3oBBIM yTOJ B Ipagycax (C y4eToM 3HaKa) mo QopMysic
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2T 2T
=28 g = 2"

Ay Ay

e ¢ > 0, ecam /3 CMEIEHO OTHOCUTEABHO /] B CTOPOHY TeHeparopa U ¢ < 0, €eCIM — B CTOPOHY HATPY3KMW.
3.3. BeIuuciasgioT OTHOLIECHUE

Al (3)

a:‘f. (4)

3.4. Beruucnsior Z,, no (popmMysie (B OTHOCUTEIBHBIX CIUHUIIAX)

K. ;—70,5(K ;—1)sin 2¢
Zix K2 ,;COS?@ + sin? @ ' (5)

IlpuMedanue. JIoyCcKaeTCs ONPEACIATh Zzx C IIOMOIIBIO KPYTOBOM JUATPAMMBI ITIOJHBIX COIMPOTUBJICHUIA.
JIJ1s1 5TOTrO 110 BHEIITHEN OKPYXHOCTH AMArpaMMBl (B IOJISPHBIX KOOPAMHATAX) OTKJIAABIBAIOT 3HAYCHHUE O OT €€ BEPXHEH
TOYKM B HaIpaBJICHUU «K Harpy3ke» (mpu ¢ > () wma — «x re"eparopy» (ipu ¢ < 0). IIpoBoagr paguyc U3 IIEHTpa
ITUATpaMMBbl B IIOJAYYCHHYIO TOYKY OKPYXKHOCTH. OIIPEAcasIOT TOYKY IICPCCCUCHUS PAAUYCA C OKPYKHOCTBIO ITOCTOSH -

HOTO K. .7 , u3MepeHHOro no 1. 2.7. Ilo XoopauHAaTHOM CCTKEC AUAarpaMMbl ONMPEACSTIOT R M X (B OTHOCUTCIBHBIX
CAMHUIIAX), COOTBETCTBYIOIIUE PTOM TOYKE.

3.5. IIpu usmepeHuu Z,, Ha KOAKCHAJIBHOM M3MEPUTCIBHOM JUHMM €ro 3HAUCHWME MOXET OBITh
MOJIYYCHO YMHOXCHHEM 3HAUCHUSA B OTHOCUTEIBHBIX €AMHUIIAX HA BOJIHOBOE COIIPOTHBICHUE JIMHUU.
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HPUTTOXEHHUE
Ob6s3amenvroe

PACYET OCHOBHOMU ITOTPEIITHOCTHU CPEJACTBA U3MEPEHUU
ITOJIHOTO BXOJTHOTO COITPOTUBJIIEHUA

1. AktuBHasg R ¥ pcakTuBHAdA X 94CTH IIOJTHOTO BXOIHOTO COIIPOTHBICHUS Zz, MMCIOT BHI:

R= Xay (1)
K2 ;cos? @ +sin @’
K2 . — 1) sir? Bl
X_ 1 ( ctl/ ) : B - (2)
2 K% . cos? @+sin? o
IlpuMmeuvanue. Ilpu pacuerax B popmyaax (1) u (2) sMecTo ¢ mpuHUMATE B/, TIE P = i:’ , I=5h — 4.

2. Tlociae HaxoxmeHUsd TOJHBIX AUuddepeHIMaIOB BeIpaxXeHU (1) m (2), mpoBeacHUS IIPEeOOpa30BaHUU U
3aMeHBI T depeHIIMAIOB TPUPALLCHUAMH ITOIVIACM:

AR _ (sin?Bl — TUcos?BI) A KTU Bl (K2 ,— 1) sin 2[3! Al_ AK_ R Al 3
K2, cosBl+sin?Bl K,y KETUcos2BZ +sin2Bl 1 K., 0T )
AX 2 K2, A KCTU_I_ Bl (KZy— 1) sin 2[33 A f AKcTU | A_ (4)
X (Ry-1 (R cosPl+sin?ph) K,y = K2,cos2Bl+sin?pl [ KmU [
3. ckoMas morpeurHoCTs 0 paBHA
8 + V(48 )% + (BS)? (5)

TA¢ 0, — MOrPELIHOCTh, BBLI3BAHHAA HETOYHOCTHIO OnpeacicHus K..;, COCTABIAIOLIAs (B IPEACIaX WM3MEPCHUS
K;:TU= 1,05 + 2) + 10 %;
0; — IMMOTPELITHOCTD OIPEACICHUS CMEILICHUS MUHUMYMA 110 U3MEPUTEILHOM JIMHUH (! = [j—1;) C yIETOM U3MEPECHUS

TTOJIOKECHHUI KAXI0T0 MUHUMYMA U a0COMIOTHOM TTOIrPELLIHOCTY OTCYETA A; IOJIOXKEHU 30144, paBHOM £ (0,01 MM, nMeeM
OTHOCHUTCIIBHVIO ITOTPEITHOCTD

IToCKOABKY 8; MOXET BO3pAaCTaTh 10 OCCKOHCYHOCTH C YMEHBIICHUEM /, TO (C YIETOM A; <+
OTrpaHUYCHU:

Ag =4 MMm; 120,11 mm (@ > 10°)

0,0093
! 22 0,085 w8~ + 8,5 %.
3
Kos@pduimmenTsl BmustHusa A 1 B UBMCHSIOTCA B 3aBUCUMOCTH OT 3HAYCHUM K. ;7 ¥ O, UX KOHKPCTHBIC 3HAYCHHUS
IMPUBCACHEI B TaOIHIIC.

0,01 MmM) mpuHUMaeM

Ionygaem o; =

KosdppummeHT BvstHmS
! B (o)
A C B
KCTU= 2 KCTU= 1,05 KCTU= 2 KCTU= 1,3
0 0 1 1 0,67 2,86 0
\./8 n/4 0,6 0,51 1,51 3,6 0,942
Ay/4 /2 1 1 2,66 4,86 0
3/8 - A, 3/4m 0,6 0,51 1,07 3,6 0,942
\./2 m 1 1 0,67 2,86 0

Jns Hauxymero caydas (mpu Az = 4 mM; ¢ = 10°; 1,05 < K.,y < 2) monydaem

— 1 \/(0,6:10)2 + (0,942 - 8,57 % =~ + 10 %.

4., CKOMasi MOTpEIIHOCTh O, pPaBHA
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5. =+ V(C-8)%+(B-§)2. (7)
Kosdpdpument Bmssauss C B CHJIBHOM CTCIIEHU 3aBUCUT OT @ U K. p7
2 2Ky
o 50 KGy—1 T Kou—-1

IIpu K. —> 1 C — , mosTOMY IIpHUMAEM orpanudcHue K.,y = 1,3.
HUzmeHeHus C ot ¢ U K. ;7 IPUBCACHEI B TaOJIMIIE.

Jnsg sanmxymiero ciaydas (pu Ag =2 4 M, ¢ 2 10°, Ky 2 1,3) monygaem

5 =+\/(4,68-10)2 = + 46,8 %,

T
HpI/I([):E.
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DJCKTPOHHAS BEpCHs

NH®OPMAIIMOHHBIE JTAHHBIE

1 YTBEPXJEH U BBEJIEH B JIECTBHUE Iocranoriennem Locy apCcTBEHHOI0 KOMATETA CTAHIAPTOB
Cosera MunucTpos CCCP or 13 mas 1976 r. Ne 1176

N3menenne Ne 1 mpansaro MexrocyaaperseHnniM CoOBETOM N0 CTAHAAPTH3ANMHA, METPOJIOTHM H CepTH(HRKANMH

(mporoxoa Ne 3 or 18.02.93)

3a npuHATHAE MPOroJ0COBAIH

HaunmMmenoBaHue rocyaapcrsa

HammMveHOBaHME HAIIMOHAIBHOIO OpPraHa 110 CTaHAapTHU3allUuU

AzepbaiimxaHckasa Pecrydbmmka
Pecmybimka ApMeHUS
Pecniydoimnka benopyccus
I'py3us

Pecnyonuka KazaxcraH
Pecnmydimika MosgoBa
Poccuiickas Peneparda
TypxMeHHUCTaH

Pecnybimika Y30€KUCTaH
YxpauHa

2. BBEJIEH BIIEPBDBIE

A3roccranmapt

ApMroccrasgapt

TI'occtanmapt benopyccum

I'py3cTanmapt

TI'occtanpapr Pecniyonuku Kazaxcran
MoapgoBacTaHaapT

TI'occtangapt Poccun

I'maBHas rocymapCTBCHHAsE MHCIICKIUA 1 YPKMCHHUCTaHA
Yi3roccranpapr

T'occTaHmapT YKpauHbL

3. CCbLUIOYHLIE HOPMATUBHO-TEXHUYECKHUE JOKYMEHTDI

Obo3naueHne HTJl, Ha KOTOpHIA JaHA CCBUIKA

Homep pasaena, myHKTa

I'OCT 19656.0—74
I'OCT 19656.1—74

BBOomHAasa 4acTh
2.1, 2.7

4. OrpanuueHre CpoKa ACHCTBHS CHATO MO NMpoTokoay Mexrocyaapcrsennoro Cosera mo craHaapTH3anym,

veTpoorad B cepruduxkanmm (MIYC 2—93)

5. IIEPEU3JIAHUE (despams 1998 r.) ¢ U3menenuem Ne 1, yreepxkaennniv B moae 1995 r. (MYC 10—95)

Penakrop JI.B.Apanacenko
Texaumueckuil penakrop B.H. IIpycakosa
Koppekrop B.E.Hecmeposa
KoMmnerwTepHasa Bepcetka A.H 3osomapeesoi

M3n. mair. Ne 021007 or 10.08.95. Cpaano B Hatop 24.02.98.

I[Mogmicano B neuats 25.03.98. Ycennewor 0,93, Yu.-m3ao 0,50,

Tupax 132 sk3. C/I1 4480. 3axk. 145.

HUIIK UzparennctBo craHmapros, 107076, Mocksa, Koione3nsni mep., 14.
Habpano B U3parenscTBe HAa IIDBM
Oummnan UIIK HUzpatenscTBO cTaHAapToB — THIL. “MocKoBcKMil meyatHuk”’, Mocksa, JIsimiH mep., 6

[Lnp Ne 080102



