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Meton n3MepeHns NOJHOIO BXOJAHOIO CONMPOTHBICHHAN
19656.12—76
Semiconductor UHF mixer diodes.

Measurement method of input impedance

Jlara eeenennn 01.07.77

Hacrosmmii cranmapr pacnpoctpansercss Ha cmecuteibHEle CBY monynpoBOIHHUKOBHIE TUOAR M
YCTaHABIMBAECT METOJ] U3MEPEHMS TIOJTHOTO BXOIHOTO COTPOTHBJICHUS Z,.
Oo6mue TpeboBaHMs TIPH U3MEPEHUH | TpeboBauus oezonacHoctd — mo F'OCT 19656.0.

TpeOoBanua 1. 1.2 HACTOAIIETO CTAHAAPTA ABIMIOTCS 00A3aTEILHEIMH, APYTHe TPEOOBaHNMA HACTOS-
WIETO CTAHAAPTA SBIAIOTCA PEKOMEHIYEMEIMH

(A3menennasn penaxums, WM. Ne 1).

1. ATITTIAPATYPA
1.1. (Mcxmouen, U3m. Ne 1).

1.2. TTorpenHOCTs H3MEPEHHS AKTHBHOM R ¥ pEakTHBHOM X 4acTeil MOJHOTO BXOAHOTO COMPOTHB
JIEHHMS PACCYMTHIBAETCS B COOTBETCTBUH C MPHJIOXEHMEM M HAXOIUTCS B MpPEIE/aXx:

a) akTMBHOM 9acTd (wis A , = 4 MM, K.y ot 1,05 1o 2 u ¢ ot 10 no 360°) + 10 %;

0) peaxTuBHOI yactu (mus A , >4 MM, Ky or 1,3 1o 2 n ¢ or 10 oo 360°) + 50 %

1.3. CrpykTypHas 3JeKTpHYECKasl CXeMa H3MEPEHHA TOJHOTO BXOTHOTO COIPOTHBICHHS JIOJDKHA
COOTBETCTBOBATh YKA3aHHOMW Ha YepTEXKe.

Yy nM u

Riod
A ! ]

r B A un -t 4K ()

w F——

I'— reneparop CBY; T — wacroromep; B — (eppuTOBHI BeHTWIB; A — TEPEMEHHEIN aTTeHioaTtop; A M — M3MepUTeh MOLTHOCTH;
HJT — namepuTeNbHaa TuHus; 4 — MHAMKATOpHEN puoop; JK — n3MepuTeIbHaA UOaHAs Kamepa; Rios — A00aBOUHEII PEe3UCTOD;
mA — MWUIMaMIIEPMETP IIOCTOSHHOIO TOKA; 3 — 3aMEIKATEIb (U3 KOMILUIEKTA M3MEPUTEIBHOM JITHIN)

IIpumeganue. Jonyckaercsa 3ameHa M u A U3MEPUTEIIEM ITOJTHBIX COTMPOTHBICHMWHA

WN3ananme opumammuoe
*
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1.4. MuumaMIIepMeTp IIOCTOSIHHOTO TOKA MA NOJDKeH UMETh KJIACC TOUHOCTH He xyxe 1,0.
1.5. ConporusieHre 100aBOYHOTO Pe3UCTOpa R, 5 NODKHO yAOBIECTBOPSTh YPABHECHUIO:

RBH+ R)xo6 = Rr[oc: (1)

rne R, — BHYTPEHHEE CONPOTUBICHUE MWUIMAMIIEPMETPA;
R, — COIIPOTHRICHNUE TUOJA 110 TIOCTOSHHOMY TOKY.

[lorpenrHoCTh YCTAHOBNECHHS TPEOYEMOTo 3HAYECHMSI CYMMAapHOTO COTIPOTHMBICHUS R, HE JODKHA
BEIXOJIUTH 33 Ipeneinl = 5 %.

1.6. AGCcomoTHasE IOTPEIHOCTh OTCYETa IIOJIOXCHHUS 30HIA HM3MEPUTEIBHON JMHMH HE IO/DKHA
BRIXOIUTH 33 mpeaeisl + 0,01 mm.

IIpumeuanue. Ecim mkana u3MEpUTEIEHOM JIMHUK HE O0CCIICUMBACT YKA3aHHOM TOYHOCTH, TO HA JIMHUU
JIOJDKHO ORITh YCTAHOBIICHO HOIIOTHUTEIFHOE OTCYETHOE YCTPOMCTBO ¢ 1eHOM aenerms 0,01 Mm.

1.7. 3nauenme CBY MOIIHOCTH Wi 3HAYEHHE CPETHETO BROIPIMJIEHHOTO TOKA, [UTMHA BOJHBI MU
4acToTa, 3HAUCHUS] HArpy3Ku IO MOCTOSIHHOMY TOKY YCTAHABJIMBAIOTCS B CTAHAAPTaX WIH JPYIrod TEXHU-
YECKOM TOKYMEHTAITMH, YTBEPXKICHHON B YCTAHOBJICHHOM TOpsIKe, Ha cMecuTeabHbie CBY muombr KOH-
KPETHEIX TUIIOB.

2. TIOJITOTOBKA M ITPOBETEHWUE U3SMEPEHUI

2.1. Momoe Bxomroe conporusinerre CBY miuona Z,, = R + jX onpeaensior KOCBEHHBIM ITyTEM, H3MEPSIst
K03bduIMeHT cTOosTYelt BONHEI 10 HANpPsDKeHUIO K ;1o FTOCT 19656.1 u ¢a3oBbiit yros ¢ MeXIy YCIOBHEIM
KOHIIOM M3MEPUTEIbHON JMHUY U GIDKAMIINM K HEMY Y3JIOM HAaNpPSDKEHHOCTH JICKTPUYECKOTO MOJI.

Hsmepenne Z,, IpOU3BOIUTCS B IUIOCKOCTH MOAKIIOYCHUS] AUOTHOM KaMEPHI.

IIpumeuanue. [lomyckaercss U3MEpeHUE Zyy B TUIOCKOCTH BKTIOYCHHS THOAA.

2.2. YcTaHaBnWBAIOT 33JaHHBIM PEXUM u3MepeHus. HacTpauBaloT 30HA U3MEPUTEBHON JIMHUAA TI0
MaKCUMAaJIBHOMY TIOKa3aHHWI0O WHIMKATOPHOTO Npubopa .

2.3. K BBIXOIy H3MEPHUTCIILHOM JIMHUH TIPUCOSTUHSIOT 3aMBIKATEMb, ONpeAeHsSIOT OJIOXCHAE /| y3ia
HaIPSDKEHHOCTH JJIEKTPUIESCKOTO TOJIsi B MBMEPUTENBHOM JIMHUHM (YCHOBHBIM KOHEI JIMHUM) CICIYIOLMM
o0paszoM:

a) 30HI U3MEPUTEILHOM JMHAA MEIJICHHO TIEPEMEIAIOT (B pabodeii YaCTH ee KAL) B HANPaBICHUN
OT 3aMBIKATEIIS K TEHEPATOpy, U MO €¢ mKajie (MM 1O MKaIC JOTIOMHHATEIFHOTO OTCUETHOTO YCTPOMCTBA)
OTMEYAIOT YETHPE (WIM IIECTh) NMOJOXCHUI 30HAA IS ABYX (MIM TPEX) IOMAPHO OAWHAKOBHIX MOKA3aHMIA
MHIWKATOPHOTrO nmpubopa M BOMM3M y3Jia HANPSXCHHOCTH;

0) BRMMCISIOT CPEAHUE apu(METHICCKUC 3HAYCHHUS KAXKIOM TAapHl TONOXEHMI 30HAa, COOTBETCT-
BYIOII[AE OQWHAKOBEIM MOKa3aHUsIM npudopa M,

B) BRIMMCJISIOT /; KaK cpeaHee apudMeTHIecKOe 3HAYCHHI, BRIYUCICHHBIX 1O 1. 2.30.

IIpumeuanue. Ilpu usmMepeHun Z;; B IUIOCKOCTH BKJIIOYCHHS JMOAA IOJOXCHHUE /| OMPEAENSAIOT MpH
BKMIOYeHUU B JK 3aMBIKaTeiss, KOHCTPYKI[MSI KOTOPOTO JIOJDKHA YKA3BIBATECS B TEXHUYECKOH JTOKYMEHTALWH,
YTBEPXKICHHON B YCTAHOBJICHHOM TIOPSIIKE, HA KOHKPCTHEIH THIT JIMOIOB.

2.4. OmnpenessoT MONOXeHUE /, COCEAHETO C /| y3iia HANPSKEHHOCTH 3JIEKTPUYECKOTO TIOJISA, TIOBTO-
pss onepanuu, YKasaHHEIC B 1. 2.3.

2.5. TIpuCOeTUHSIOT K M3MEPHUTEILHOM TMHAN BMECTO 3aMBIKATENA H3MEPHUTEIBHYIO JUOTHYIO KaMepy
JIK v TOMEeIaioT B HEe U3MEPSICMBI O,

2.6. OmpenensioT MONOXEHNE /; MUHMMYMA HAIPSDKCHHOCTH MICKTPUYESCKOTO TOMS B H3MEPHUTEb-

HOM JTMHWYM O6rmvpxaiimero K /; (Al < %).
2.7. Wamepsuor koadbduimenT crosiueil BOIHEI o HanpspkeHuio K, B coorBerctBuu ¢ FTOCT 19656.1.
3. OBPABOTKA PE3VJIbTATOB
3.1. OmnpeznensioT JIHHY BONHEI A, B M3MCPHTEIHHON JTMHUH
A =2h—h| . )

3.2. Buiuucnsior (a3oBHIit yroa B rpagycax (C y4eToM 3Haka) mo dhopMmyiie
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2r 2n
== L=k =25 A1, 3

rae ¢ > 0, ec /3 cMEIIEHO OTHOCHUTENBHO /i B CTOPOHY TeHepaTopa u ¢ < 0, €CIM — B CTOPOHY HATPY3KH.
3.3. BHIYMCISIOT OTHOIIEHWE

(x:i. 4)

3.4. Buuncnsmor Z, no ¢hopMynie (B OTHOCHTEILHEIX €IAHUIIAX)

_ Kqy—i 0,5 Ky~ D sin 20
Zx K2,y cos?@ + sin? @ ) )

IIpumeuanmue. Jlonmyckaercss OMPEACHITh Z,, ¢ MIOMOLIBIO KPYTOBOM AMATPAMMEI IIOJHEIX COMPOTHRICHMIA.
J1st 3TOTO IO BHEIIHEH OKPYXKHOCTH AUATPAMMEI (B IOJIIPHBIX KOOPIMHATAX) OTKJIAMBIBAIOT 3HAYCHHME 0. OT €€ BEPXHEH
TOYKM B HATIPABICHUM «K HATPy3Ke» (pu ¢ > 0) mwm — «k reHeparopy» (mpu ¢ < 0). [IpoBomsiT paguyc U3 meHTpa
JHATPaMMEI B TIOJTYYSHHYIO TOYKY OKPYXHOCTH. QIPEAEsTIOT TOUKY MEPECCUCHUSA PATHYCa ¢ OKPYKHOCTBIO ITOCTOSH-
Horo K.y , u3amMeperHoro 1o 1. 2.7. Ilo KOOpAMHATHOI CeTKE auarpaMMbl OMpeRensioT R u X (B OTHOCHTE/IBHBIX
€IMHUITaX), COOTBETCTBYIOIIME BTOM TOUIKE.

3.5. IIpu m3mepeHuu Z,, HA KOAKCHAIBHON WM3MEPUTEIBHON JWHWH €r0 3HAYEHHWE MOXET OBITh
HOJIyY€HO YMHOXEHHMEM 3HAYEHHS B OTHOCHUTEIbHBIX CIMHMIIAX HA BOJHOBOE CONPOTHUBICHUE JIMHUM.
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IIPHJIOXEHHE

O6s3amenshoe

PACYET OCHOBHOM ITOTPEITHOCTH CPEACTBA U3MEPEHUMN
TIOJIHOTO BXOJHOI'O COITPOTUBJIIEHUA
1. AxtuBHag R u peakTuBHAS X YACTH ITOJTHOTO BXOXHOTO COIPOTURICHUS Zzy UMEIOT BULL:
_ KCTU
R= K2 ;cos? @ +sin? ¢’ M
— 1) sin? B/

y=1 Koy~ Dsir? p @

2 K cos2@+sin?e”

IIpumeuanue. IIpu pacuerax B popmynax (1) u (2) BMecTo ¢ mpuruMaTs B/, tae f :% , 1=K —1.
2. Iocne Baxoxneuusa mouHbX guddepeHimanos BeipaxeHmit (1) u (2), mpoBeacHUs Npeobpa3oBaHmil W
3aMeHH TG EPEHIHATIOB TPHPAIICHHSIMH TIOTYIaEM:

AR (sin?Bl — K2 ,; cos?B) AI(CTU+BI(IQ,,U— 1) sin 2B/ A—I—A ARy L. AL 3)
- R ycos?Bl+sin®Bl K,y Kicos?Bl+sin?Bl ] K. 1l
AX_ 2 Ky AK:TUJ’_BI( au— 1) sin 2B] A__C_AKCTU+B_A_I @
X (Ry-1) (K ycosBl+sin?B) K,y  Kic08?Bl+sin?pl ] K., !
3. Mckomas TIOTPEITHOCTE Sp paBHA
5+ NAS)Z + (B5)? , )

e 8, — TOTPEIIHOCTh, BERI3BAHHAS HETOYHOCTHIO ONPENCHCHHA K..p; COCTABIAIOINAS (B IMPEAENaX M3MCPCHUS
K, y=1,05+2)+10 %;
§; — IIOTPEIIHOCTS OIMPEEIeHUS] CMEIECHUAS MUHUMYMA T10 M3MEPHTEIbHOM MHUH (/= ];—13) C y4eTOM M3MEPEHHS
TIOJTOXEHMI KAXI0TO MUHHMYMA ¥ a0COTIOTHOM MOTPEITHOCTH OTCYETa A; IIONIOXEHM S 30HAa, paBHO# + 0,01 MM, uMeeM
OTHOCHTETBHYIO TIOTPEIHOCTD

8,—‘/2-7-7— i (6)
I1oCKOMEKY 8; MOXET BO3DACTATh 0 GECKOHEYHOCTH C YMEHBIIEHHEM /, T0 (C yaeToM A; < + 0,01 MM) nmpHHHMaeM
OTpaHUYCHHUSL:
Ay 24 mm; 120,11 MM (o > 10°)
0:2093 _ 0,085 wmn 8= £ 8,5 %.
KosdpdmmieHTsl BIusaHuA A 1 B H3MEHSIOTCSA B 3aBUCUMOCTH OT 3HaUYeHWHA K17 ¥ @, MX KOHKPETHHIC 3HAUCHU
TIPUBEACHEI B TaO/MIIC.

Tlomygaem §;=

KoapdumeHT rmsiams
l Bl(®)
A C B
KcrU= 2 KCTU= 1,05 KcTU =2 KcTU= L3

0 1 1 0,67 2,86 0
A./8 /4 0,6 0,51 1,51 3,6 0,942

A /4 /2 1 1 2,66 4,86 0
3/8-2, 3/4n 0,6 0,51 1,07 3,6 0,942

A2 T 1 1 0,67 2,86 0

Jlist Hauxymero ciaydast (mpu A, > 4 mm; ¢ 2 10°%; 1,05 < K,y < 2) monydaem

Sp=+ V(0,610 + (0,942 - 8,5 % ~ + 10 %.

4. Wckomasi IOTPELIHOCTD 8, paBHA



DIeKTPOHHAA BEpCHs rOCT 19656.12—76 C. 5

8, =% V(C-3)2+(B-§) . (7
Kosdpdmment Bmstnusi C B CHIIBHOM CTETICHU 3aBUCHUT OT ¢ U Koppy

C—o 2KZTU
o0 Kiy-1 x Kip—-1"

Ipu K.,y » 1 C — o, mO3TOMY TIpHHNUMAaEM orpanmdcHue K.y = 1,3,
Hzmenenust C ot ¢ u K.,y TPUBEACHK B TAOIHAIIE.
Hns Hamxymmero cayqas (npu Ag > 4 mMm, ¢ 2 10°, Kopy 2 1,3) monyqaem

8 =+\/(4,6810) = + 46,8 %,

kil

npu ¢ =

[\
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HH®OPMAITUOHHBIE TAHHBIE

1 YTBEPXK/EH U BBE/IEH B JEACTBHUE Ilocranosnennem TocyaapcTBeHHOIO KOMATETA CTAHZAPTOB
Cosera Munuctpos CCCP or 13 maa 1976 r. Ne 1176

H3menenne Ne 1 npuasro Mexrocyaapcrsenabiv CoBeToM 110 CTAHJAPTH3ALME, METPOJIOTHH H cepTRHAKAIAA
(mporoxoa Ne 3 or 18.02.93)

3a npEnATHE NPOroJIOCOBAJH

HanMmeHOBaHME rOCyAapcTBa HavmeHOBaHVE HALMOHAJIEHOTO OPTaHa MO CTaHAAPTH3ALNHA
Asepbaitmxanckas PecmyOmixa Asroccrangapt
PecmyOimka ApMeHusT Apmroccraamapt
Pecmyonuxa Benopyccust Toccraumapt Benopyccnu
I'py3us TI'pyscTangapt
Pecmyonuka Kaszaxcran Toccraumapt Pecmyomuku Kasaxcran
Peciryonuka Mosmosa MoagoBacTaHaAPT
Poccuiickas Pexepanust Toccranpapt Poccum
TypxMmeHucTaH TI'naBHas rocyfapCTBeHHas MHCHEKIMS TypKMEHHCTaHA
Pecry6muka Y30exkucran VaroccTaHmapt
Yxpauna Toccranpapt YKpausst

2. BBEAEH BIIEPBBIE
3. CCBLIOYHBIE HOPMATUBHO-TEXHUYECKHE JTOKYMEHTGI

O603HaueHue HT]I, Ha KOTOPEL! JaHA CCHUIKA Homep pasnena, myHkra
T'OCT 19656.0—74 BsogHas 9acTh
T'OCT 19656.1—74 2.1,2.7

4. OrpannyeHne CpPoKa JeHCTBHA CHATO MO mporokoay Mexrocyaapcmsensoro Cosera no CTaHIAPTH3AIMH,
merpoJoran u cepradpukaman (MYC 2—93)

5. IEPEU3JTAHUE (despam 1998 r.) ¢ Nzmenenmem Ne 1, yrsepxaennbiM B mone 1995 r. (MYC 10—95)

Penakrop JI. B.Ajpanacenxo
Texuwueckmii pepakrop B. H.lIpycakosa
Koppekrop B.E.Hecmepoea
Kommsioteprasa Bepctka A.H.3on0mapeeolti

HWap. . Ne 021007 or 10.08.95.  Cnano B Ha6op 24.02.98. IMoammcaHo B mevats 25.03.98. Venmewo. 0,93, Vu.-msaa. 0,50.
Tupax 132 sk3. C/J1 4480. 3ak. 145.

HIIK HU3parenasctso cranpapros, 107076, Mocksa, KonoaesHeri nep., 14.
Ha6pauo B M3narenscree Ha [IDBM
Owman UK U3naTenscTBo CTaHAapToB — Trm. “MOCKOBCKHMIA neyaTHUK”, Mocksa, JIsumaH nep., 6
TInp Ne 080102
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