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Paccmompenvl npobnemvr coz0anusi u memoovl HOCMPOEHUS USMEPUMETbHBIX KOMNLEKCO8
MPEXMULIUMEMPOBO20 OUANA30HA ONUH BOJIH, NO3BONAIOWUX 0DEChe UMb 8bICOKVIO MOYHOCHb
U3MepeHUus 4acmomsl U MOWHOCHU 6X00H020 cucHana. lloxazana 603modcHOCmb U yeiec-
000pa3HOCMb UCTIONB30GAHUSL CUHINE3AMOPO8 YACHOM 8 2eMePOOUHHOM MPaKme Cyoeapmonu-
yecKux cmecumeneil U 102apuPMUuecKux ycuiumeneti 8 MoOVIAYUOHHOM npuemnuke. [Ipuge-
OeHbl IKCHEePUMEHTNAIbHbLE NAPAMEMPbl U XAPAKMEPUCHMUKU OCHOBHBIX V3108 USMEPUMENTLHO20

KOMNIIeKCa U e20 napamempbi.
BBenenue

B HacTosimee BpemMsi WAET CTPEMHUTENBHOE
pa3BHTHE PAIMODIEKTPOHHBIX CHUCTEM MUJLTAMET-
POBOrO JHana3oHa JUIMH BOJH, B KOTOPOM obecrie-
YUBAIOTCS OOJIbINIAS CKOPOCTh Iepeaayn 1uppoBoi
nH(pOpMAaIUK, BHICOKAsI TOYHOCTH OTPEIENICHHs KO-
OpIIMHAT TpPH MalbIX rabdapuTax aHTEHHBIX
YCTPOMCTB, BBICOKAsl TMOMEXO3AlIUIIEHHOCTh CH-
creM, 00yCIIOBJICHHAS! TPYAHOCTHIO OOHAPYKECHHS 1
MOCTaHOBKH ITOMEX.

Jns w3MepeHusi TapaMeTpoB paspadaThiBae-
MBIX YCTPOHCTB HEOOXOIUMO CO3JaHUE H3MEpHU-
TENBHBIX KOMIUIEKCOB MHJUIMMETPOBOTO JIMAIa30Ha
e BoyH. COBpEMEHHBIE H3MEPUTENBHBIE KOM-
TUIEKCHI TPEOYIOT 0OECTICUeHUsT BBICOKOH TOUHOCTH
W3MEpEHHsI MOIIHOCTH M YacTOThI BXOJHOI'O CHT-
HaJa, yrnpasJeHus paboToil KoMIUlekca U 0ToOpa-
XKeHust THQOpMAaIHH KOMITBIOTEPOM.

[IpoBeneHHBIN aHAIN3 COBPEMEHHOIO COCTO-
SIHUSL Pa3BUTHSI DJIEMEHTHON 0a3bl TPEXMHUIIIMMET-
pOBOro J1uama3oHa JUIMH BOJH TIOKa3all, 4TO B
HACTOsIIIIee BPEMSI B TPEXMUJITUMETPOBOM JIMaTa-
30HE JUIMH BOJH OTCYTCTBYIOT BXOJHBIC MajOIIy-
MSIIINE YCUIIHTENN U TBEPJOTENIbHBIC TeHEPATOPHI,
COOTBETCTBYIOIIHE TPEOOBAHMIM, TPEABSBIIsIC-
MBIM K TeTepOJIMHaM MPUEMHBIX YCTPOHCTB H3Me-
PUTENBHBIX NMPUEMHUKOB. BaKHEWIIMMU M3 3TUX
TpeOOBaHUH SABJISIOTCS:

- obecrieyeHre OONBIIONH MONOCH YacTOT
AJIEKTPOHHOM MepeCcTPOKU TeTepOINHA;

- obecreueHne MajJoro ypoBHS aMIUTUTYIHBIX
1 (a30BbIX IIYMOB;

- BBICOKAsl TOYHOCTh YCTAHOBJICHHS YaCTOTHI
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TeHepUPYEMOro CUTHAIa;

- Malible ra0apuThl, HU3Kas CTOMMOCTh, BBI-
COKasi HaJEKHOCTh, BO3MOXKHOCTH YIIPABJICHUS
gacToTol reHepaTtopa I[IDBM wu3smepurensHOro
KOMILIEKcA.

B Hacrosimeii paboTe crenaHa MONBITKA CO-
3laTh TaKOH KOMIUIEKC B TPEXMHUJUIUMETPOBOM
Uana3oHe JUIMH BOJH, HCIOJB3YS 3JIEMEHTHYIO
0a3y 0oJee HU3KUX YacTOT.

Cxema mnocTpoeHMs W mNapaMeTpbl H3MepH-
TeJbHOr0 KOMILJIEKCA

BaxnelmmMmy napamMerpamMu  U3MEpPUTEIb-
HOT'O KOMILJIEKCA SIBJISIIOTCA

- MUHUMaJIbHOE 3HAa4Y€HHE MOIIHOCTH H3Me-
PSEMOrO CHUTHAama;

- Mana3oH pad04YMX 4acToT;

- TIOTPEUIHOCTH U3MEPEHUsI MOIIHOCTH U 4Ya-
CTOTBI BXOJIHOT'O CHTHAaJa;

- JIWHAMUYECKHI [uana3oH BXOIHOTO CHT-
Haja.

MuHnuManbHOE 3Ha4eHHE MOILTHOCTH U3Mepsi-
€MOro CUTHaJla B 3HAYMTEIBHOM Mepe ompeness-
€TCsl OJNO0CoM nponyckaHus Tpakra YIIY uzmepu-
TEJIBbHOI0 KOMILIEKCA.

Jnst 000CHOBaHMS 3HAYEHUsS TOJOCHI MPO-
nyckanus YIIY nmpoBeneH aHanu3 XapaKTEPUCTHK
CHUTHAJIOB CEpPUHUHBIX TEHEepPaTOpOB TPEXMUILIH-
METPOBOr0 AMana3oHa JUIMH BOJIH, KOTOPbIE MOT'YyT
OBITH MCIONB30BaHBI sl HOpMUPOBAHUS U3MEPS-
€MBIX CUTHAJIOB.

VY CcTaHOBIEHO, YTO I0JI0Ca YaCTOT TEHEPHUPY-
eMOro CHursaiga, oOyCIOBJIEHHas JOJITOBPEMEH-
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HOW W KPaTKOBPEMEHHOH HeCcTaOMIBHOCTBIO dYa-
ctothl (df), MmoxeT npesbitnath 100 MI'.

st obecriedeHus] BEICOKOW TOYHOCTH U3Me-
pEHHUsI MOITHOCTH CUTHAJIOB I0J0CAa YacTOT yCH-
JUTENsT TPOMEKYTOUYHOH YaCTOTHl H3MEPHUTEIb-
HOT'0 KOMILIEKCa JTOJKHA ObITh Oonbine 2 df > 200
MTI'n. IlosToMy 3Ha4YeHHE IOJIOCHI MPOMYCKaHUS
VYIIY u3MepuTeabHOro KOMIUIEKCa BBIOpaHO df =
300 MI.

[Tpu 5TOM MONIHOCTH IIYyMOB, TPUBEACHHAS K
BXOJly WJICAIbHOTO MPHEMHOI'0 YCTPOHCTBA, paB-
Ha:

-1
Dgé = kTydf =1.2-10 Ao,

riae k — nocrosiHHas bonbimana; T , — TemmepaTypa

MPUEMHOr0 YCTPOMCTBA; df — mojoca 4acTOT M3-
MEPHUTEILHOI'O TPUEMHHMKA.

B cBsi3u ¢ oTCyTCTBHEM MaIOLIYMSIIUX YCH-
JUTeNel B TPEXMUIUIMMETPOBOM JMAala3oHe 4a-
cTOT K03 PHIIMEHT 1ITyMa MPHUEMHOT0 YCTPOHCTBA
oIpeessieTcs: IpeoOpa3oBaTeIeM YacTOThl M UMe-
eT 3HaueHue 6—7 nb. Koadduiument myma cyo-
TapMOHHYECKOTO0 CMECUTellsl, paboTaroniero Ha
BOCBMOW TapMOHHMKE YaCTOThl F€TEPOJNHA, COCTa-
BuT 16 — 17 nb. Torma npenenpHas 9yBCTBUTEIb-

-11
HOCTh mpuemMHuKa paBHa (5-6)10 B, mpu wuc-
TIOJIb30BAaHUU CMECHUTENS] Ha OCHOBHOI rapMOHUKE

4acToThl rerepoanHa u (5-6) 10-]O Br, mist cy6-
rapMOHUYECKOTO CMECHTEJISL.

PeanpbHast  4yBCTBHTENHHOCTh  IPUEMHOTO
YCTPONCTBA KOMIUIEKCA OMPENeNsieTcsl TOUHOCTHIO
W3MEpEHHsI MOIIHOCTH BXOJHOI'O CHTHAa, IOTe-
pSAMH Ha BXOJE, IMOTPEHIHOCTHIO KAIUOPOBKU U
IpyruMu (hakTopaMu.

BCM IIVIT4

s obecrieyeHHs] MOTPEIIHOCTH HM3MEPEHHI
MOIIHOCTH BXojgHoro curHaja 0,5 nb, 3HadeHue
MOIIHOCTH BXOZHOI'0 CurHasa nomkHo Ha 20 nb
MPEBBIIIATh MOIIHOCTh COOCTBEHHBIX IIYMOB MPH-
€MHOI'0 YCTpOWCTBA.

B pesynpTaTe peanpHas YyBCTBHUTEIBHOCTH

MPHUEMHOT0 YCTpoiicTBa OyneT paBHa (5—6)10_9 Br

u (5—6)10_8 Bt misa cyOrapMOHMYECKOTO CMECH-
Tesl.

VBenuueHre UyBCTBHTEIBHOCTH  W3MEpH-
TENFHOTO KOMILIEKCAa MOXET OBITh 00ecredeHo
CIICIYIOLIMM 00pa3oM:

- IPUMEHEHUEM cXeMbl (a30BOi (4aCTOTHOI)
ABTONOACTPOMKHM YacTOThI T'€TEPOAWHA ISl KOM-
MEeHCAI[UN HECTaOMIIBHOCTH BXOJHOTO CHTHANA M
YMEHBIICHHS TIOJOCHl TMPOMYCKAHUS TMPUEMHOTO
YCTpPOMCTBA;

- UCTIONIb30BAHUEM MOAYJISIIIUOHHOTO METO/a
npHeMa CUTHAaJIA.

B mHacrosmee BpemMsi HMEIOTCS CEpHITHBIC
MHUKPOCXEMBI, TIO3BOJISIONINE PEaTN30BaTh CXEMBI
OAIIY ans HEpepbIBHOIO TapMOHUYECKOIO CHUT-
Haua.

Jnst u3MepeHsi MOITHOCTH MMITYJIBCHBIX HITH
HIMPOKOIIOJIOCHBIX CHTHAaJOB npuMeHenne OAITY
3aTpPyIHEHO, a OOJNBIIMHCTBE CIy4aeB NpPaKTH-
4eCKd HEBO3MOXKHO. [1o3TOMy OBLIO MPHUHSATO pe-
IICHUE HCIOJb30BATh CXEMY MOIYJISIIMOHHOTO
WU3MEPUTENHHOTO TPHEMHHKA, TPUBEACHHYIO Ha
pucynke 1. 3 pucyHka BHIHO, YTO Ha BXOJE MO-
JYJISIUOHHOTO TPUEMHUKA OTCYTCTBYET aMILIH-
TYJHBIH MOJYJATOP, 4YTO TO3BOJSIET YCTPAHUTH
BIIMSIHUE TIOTEPh B MOIYJsITOpE (MPUOTH3UTENBHO
1,5 nb) na 3HaueHue xodpuUIHEHTA IITyMa U3Me-
PHUTENBHOrO0 KOMIUIEKCA.
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Pucynox 1 — CtpykTypHas cxeMa U3MEpUTEIHHOT0 KOMIUIEKCa
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Monynsitust  curHana obecriednBaeTcs Ya-
CTOTHOM MaHUNYJALIMEN CUTHaja CHUHTE3aTopa
yacToT ¢ yactoTor 1 kxI'm. JleBHamus 4acTOThI BBI-
Opana paBHoii 250 MI'L, uro mo3Bojser obecre-
YUTHh U3MEHEHHE aMIUIUTY/Ibl H3MEPSEMOro CUTHa-
Jla Ha BBIXOjIe mojocoBoro ¢puiabTpa Ha 20-25 nb.
IIpu paBHOMEPHOW CHEKTPaJbHOW IUIOTHOCTH IIY-
Ma CMeCHTeNs B moyioce yacToT 250 MI'n, amruiu-
TyJqHasi MOAYJISIUS IIyMa Ha BBIXOJE Mpeodpaso-
BaTeNs 4YacTOTHI OTCYTCTBYET.

OpHUM W3 OCHOBHBIX Y3JI0B M3MEPHUTEIHHOIO
KOMITJIEKCa SIBIISIETCS TIPeoO0pa3oBaTellb YacTOTHI,
paboTaromuii Ha BOCBMOH TapMOHHKE YacCTOThHI
rerepoJnHa. B kauecTBe rerepoarHa HCIOIb30BaH
cunte3atop yactor (CH), paboraromuii B auarna-
3one yactor 10,875-11,575 ITu [1]. Bricokas
CTaOWILHOCTh M MaJble IIyMbl CHHTE3aTopa dYa-
CTOT TO3BOJISIIOT HE YUUTHIBAThH BIUSHUE IIIYMOB U
HecTabuibHOCTH yacToThl CY Ha yXynIneHue 4yB-
CTBUTENBHOCTH MpPUEMHOro yctpoiictBa. IIpensa-
PUTENBHBIA YCUIIUTENb MPOMEXKYTOYHOM YacTOThI
KOHCTPYKTHBHO COBMEIIEH CO CMECHUTENeM s
yMeHbIIIEHUS KO3 dUIlMeHTa Iryma npeodpa3oBa-
TeJA.

BC 94/8r VIT4

Jlorapudmuueckuii  ycunauTenab —obecnedn-
BalOT YMCHBIICHHE JUHAMHYECKOTO JTHara3oHa
BXOJHOT'0 CHTHAJla aHaJoro-IugpoBoro mnpeoodpa-
3oBatens cpeabl LabVIEW, B xotopoii obecneun-
BAlOTCSl yIpaBiieHHEe pPabOTOH H3MEPUTEIBHOTO
KOMILIEKca, 00paboTka U oToOpakeHHue MH(POpMa-
IUH.

CrpykTypHass cxema mpeoOpasoBarens 4da-
CTOTHI HAa BOCHMOW TapMOHHUKE IMpPUBEICHA Ha PHU-
CyHKE 2, a BHEIITHUI BUJ — Ha PUCYHKE 3.

M3MepsemMblil cUTHaI MOCTYIMAaeT Ha BXOJ
cmecutens RF. Ha rereponuHHbIl BXOA CMeECH-
tenst LO, mocrynaer curHal cHHTe3aTopa 4acToT
10,875-11,975 ITn. AmmiauTygHas MOIYJSIAS
BXOJIHOTO M3MEPSIEMOro CHUTHalla oOecreunBaeTCs
MepecTPOMKON YacTOThl CMHTE3aTopa 4yacTtoT. Ya-
CTOTa TIEPECTPOMKH YacTOTHl CHHTE3aTOpa 4acTOT
1 x['n, nepmarus gyactorsl — 30 MI'. Bpemst ycra-
HOBJICHHUSI YaCTOTHI BBIXOJHOI'O CUTHAJla CHHTE3a-
Topa — 200 MKc.

Jns  obecreuenus CTaOMIIBHOIO 3HAYCHHS
MOIIIHOCTH CHTHAJIA TeTePOIMHA Ha AUOJIAX CMECH-
TeNns ycunuteab MoirHoctd (YM) paGotaer B pe-
KHMME HaCBIIEHUSI.
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Pucynox 2 — CtpykrypHas cxema npeoOpa3oBaTesis 4acTOTHl Ha BOCBMOM ['ApMOHUKE

Pucynox 3 — BHennuit Buj npeoOpazoBaTerns 4acTOThI
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[Monocosoit ¢punerp @12 ymenpmaer Morl-
HOCTh aMIUIMTYIHBIX U (Da30BBIX IIYMOB T'€TEpO-
JIMHA ¥ 00ECTeuMBaeT Pa3BsA3Ky CHTHAIIOB TETEpo-
JIMHA ¥ BBIXOJHOTO CHTHAlla IPOMEXKYTOYHOH da-
CTOThI. BBIXOIHOIN CUTHAJI CMECUTENSI YCUIIMBAETCS
MPEABAPUTENBHBIM YCHIIUTEIEM MPOMEXKYTOYHOM
4acTOThl U 4depe3 mojocoBoi ¢uibtp (PII3) mo-
CTyHaeT Ha BBIXOJ MPOMeXyTouHoi 9acToThl (IF).
[onoca mpomyckanus moiocoBoro ¢(uiabTpa co-
craBnger 300 MI'm Ha mpoMeXyTO4YHOI yacTtoTe
3,2 ITu. Tlonocoro#t Gpunstp PI13 n VIIY obec-
MEYUBAIOT CyMMapHOE 3HaueHue Kod(hduimenTa
nepenaun 20 nb. M3mepeHHoe 3HaueHUE KO-
¢unmenTa nmryma npeodpa3oBartessl 4acTOThI PaB-
HO 16 1b.

JluHamMu4deckuit auamna3zoH W3MEHEHHUS MOIIl-
HOCTH BBIXOJHOIO CHUTHalla MOIYJISIIMOHHOTO
MpHEeMHHUKa Bcerja Oolblie TMHAMHYECKOTO Jra-
Ma30Ha U3MEHEHHS MOIIHOCTH BXOJHOTO CHTHAaJa.
310 00YyCNOBIEHO TEM, YTO MPH MAaJlbIX 3HAde-
HUSX OTHOIICHHS MOUIHOCTH M3MEPSIEMOTO CHT-
Hala K MOIIHOCTH IyMa, OTHOIICHHE CHT-
HAJI/IIyM Ha BBIXOJAE JIETEKTOpa 3HAYUTEIHHO
yMmeHbaercs. [IpoBefieHHbIE pacdeThl MOKa3alH,
91O JJIs1 0O0ecneveHusl TMHAMUYECKOTO Iana3ona
W3MEPHUTEIBHOIO MOJYJSIIMOHHOTO TPHEMHHKA
60 nb npu TOYHOCTH U3MEPEHUS MOIIHOCTH CHUT-
Hama 0,5 nb, pmuHamMuueckmii aumamazon AILIIl
nomxeH coctaBiath 80-90 ab. B uzmeputensnom
KOMILIeKce 00paboTKa H3MEpseMOro CHrHaia,
yIpaBieHWEe W OToOpa)keHne MHQPOPMAIHU OCY-
mecTBisitoTess B cpene LabView [2]. Makcu-
MaJIbHBIN auHaMudecknii auana3zod ALIIl 72 nb.
[TosTOMy B M3MEpHUTENHLHOM KOMIUIEKCE B Kade-
cree YIIY ucnonb3yercs orapuMUIECKuii ycu-
JIUTENb, BBHITTOMHEHHBIN Ha MuKpocxeme AD8313.
MukpocxeMa obecrieuuBaeT paboTy B JUara3oHe
yactor a0 7 ITun npu pauanaszoHe amIuiuTyn
BXozHOrO currana ot 10” 1o 10 Br. Hcmomns3o-
BaHUE JOTapU(YMHUUECCKOTO YCHIIUTEINS JJIsi U3Me-
pEHHS MOIIHBIX CHUTHAJIOB B MOJAYJSIIUOHHOM
npHeMHUKE HEBO3MOXKHO. Ilpu mojaue Ha BXOA
norapupmudeckoro ycunurenass AM curHana,
pa3sHOCTh MEKJy MaKCHMalbHBIM M MHHHMAJb-
HBIM 3HAQYEHUSMH CHUTHAjla HE 3aBUCHT OT €ro
aMIUIUTYAB!l (MOIIHOCTH). OTO MPHUBOAUT K TO-
CTOSSHHOMY 3HAYEHHIO aMIUIUTYbI CIIEKTPaIbHON
cocrapisomeil Ha yactore 1 k[’ B BBIXOZHOM
CHTHaJIE JIOTapu()MUIECKOTO YCHITUTEIS, TIPH JII0-
00M 3HaYEHUHM MOIIHOCTH BXOJHOT'O CHTHAJIA.

MonynsuuOHHBIH peXUM paboThl TIPUEMHHU-
Ka HEoOXOJIUM Il M3MepEHHS C1abbIX CUTHAJIOB,
MOIITHOCTh KOTOPBIX MOXET OBITh 3HAYUTEIHHO
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MEHbBIIIE COOCTBEHHBIX IIYMOB IIpUEMHHKa. B
3TOM clly4ae MBI JIOJDKHBI paccMaTpHUBaTh 3aBHU-
cumoctb log(Us + U), rae Us — ammuutyaa myma,
U — amnnurtyna curHana. MsMepeHue nocTosTHHOU
M TIEPEMEHHOI COCTAaBJISIONUINX BBIXOJHOTO CHUT-
Hala JeTeKTopa JIOrapu(MHUYECKOTO YCHIIUTEINS
MO3BOJISIET OJHO3HAYHO OIPEAETUTh 3HAUCHHE
HU3MEPSIEMOI MOIIIHOCTH.

[Mpn kamuOpoBKE MPHEMHOTO YCTPOWCTBA B
MaMATh KOMIIbIOTEPa 3aHOCITCS 3HAYEHUS aMITIU-
TyJ TIOCTOSIHHOW COCTaBJISIONIEH Ha BBIXOJAE Jie-
TEKTOpa JIOrapu(pMHUUECKOTO YCHIIUTENISI M CIICK-
TpasbHOM cocTaBisitonie 1 k[’ mpu pasnuyHbIX
3HAUEHHUSAX MOIIHOCTH BXOJHOTO CHTHAla It
YeThlpex pasiuyHbIX pabounx dvactoT. s oc-
TalbHBIX YaCTOT 3HAYCHUSI aAMIUTHTY]T BBIXOJHBIX
CUTHAJIOB JIOTapU(PMUUYECKOTO YCHUIIMTENSI UHTEP-
MONUPYIOTCS  pa3pabOTaHHBIM  IPOTrPaMMHBIM
obecnieuennem. Ha pucynke 4 mokasaH cHHTe3a-
TOp 4acTOT, O0OeCHeYMBAIONIUN HEOOXOAUMBIH
YaCTOTHBIA JMAama3oH U YacTOTHYIO MaHMITYIS-
LU0 CUrHana ¢ yactoroi 1 kI'1r.

Pucynox 4 — Cunrezatop 4acTot

Hunanazon pabouunx wyacror CH 8-12,5 I'T.
I'eneparop ympasisiembrii Hampspkenuem (I'YH)
BbIOJHEH Ha Mukpocxeme HMCS88LC4. ns
cpaBHeHus xapakrepuctuk CU B ykazaHHOM Jua-
Ma30HE YacTOT MpOBe/ieHa pa3paboTka CHHTE3aTO-
pPOB HacTOT C LEJIOYHMCICHHBIM (MHKpOCXeMa
ADF4107) u npobubsiM ko3 puiineHTamMu eneHust
(muxpocxem ADF 4107 BRU) [1]. Cnextp cunTe-
3aTopa 4acToT MPU YACTOTHOW MaHMITYJISIIIMH CHT-
HaJla OKa3aH Ha pUCYHKeE 5.

BunHo, 4yTO HanMuMe 4YaCTOTHOM MaHUILYJIS-
MU HE MPUBOAUT K YXYAIICHHUIO YaCTOTHBIX MIy-
MOB CHHTE€3aTOpa 4YacToT.

Ha pucynke 6 mokazaH criekTp pa3paboTaH-
HOT'O CHHTE3aTopa 4acToT ¢ JIPOOHBIM 3HAYCHUEM
KO3 hHUIIUEHTA JCTICHHMSL.
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BI/I]IHO, 4YTO B CICKTPEC cCUIrHaJla HUMCIOTCA
CIICKTPAJIbHBIC COCTABJIAIOIINE YaCTOThI IICPEKIIIO-

BreixonHo# curHan jgorapupMU4IeCcKOro ycH-
JIUTENISL TIOCTYMAaeT Ha aHaJoro-Iu¢poBoi mpeod-

4yeHus, 00yCIOBJICHHBIE ()OPMHUPOBAHUEM JIPOOHO-
ro ko3 durreHTa aeneHuUs.

Agilent  16:03:24 26 Sep 2008

Peak Table
Mkrl 1061000 GHz ,7
6.728 dBm Peak Table
On Lii
i Peak Sort|

dB.
; w’
Peak Readout,|
Normal

Ref 10 dBm Atten 20 dB
eal

WL S2
$3 FC
AR

Center 10 GHz Span 100 MHz
#Res BH 3 khz YBH 3 kHz Sweep 14.32 s (401 pts)

Pucynox 5 — Cnextp cursajga CUHTE3aTopa 4acToT MpH
YaCTOTHOW MaHUIYJISIIAN

Ref 28 dBm
Peak

Atten 30 dB

Center 10.01 GHz
#Res BH 1 kHz YBH 1 kHz Sweep 6.442 5 (401 pts)
Pk X fidis fmplitude | Pk X s fnplitude
1 10.8160125 GHz 12,69 dBn
10.0897750 6z -15.9 dBn

| 6 10.8120125 GHz  -49.58 dBm
2 |
3 10.8162125 GHz  -16.85 dBm |
4 |
5 |

7 10.8980125 GHz  -56.32 dBn
8

16.8890125 6Hz  -37.56 dBm 9
108110125 GHz ~ -37.88 dBn 18

Pucynox 6 — Ciextp BBIXOAHOI'O CUTHAJIa CHHTE3aTOpa
YaCTOT MPU YAaCTOTHON MaHHITYJISLIUH

[Tpu GoNbIIMX aMIUTUTY/AaX BXOMHOTO CHUTHA-
Ja OTU CIEKTPalbHBIC COCTABISIONIE MOTYT
YCHOKHUThH JICOPUTM aBTOMATHYE€CKOW HACTPONKH
Ha YacTOTy MPHHUMaeMoro curnaia. Ha pucynkax
6 u 7 mokazaHbl (a3oBbIC IIYMBI CHHTE3aTOPOB
YacTOT C IUEINOYUCICHHBIM M JPOOHBIM KO3(-
(UIMeHTaMU JCICHUS.

Buano, uTo mpu OonpmIMX OTpOHKax OT He-
cyniel 4acToThl pa3nnyne (a3oBbIX ITyMOB CHHTE-
3aTOpPOB HE3HAYUTENbHO. [103TOMY B M3MepUTENb-
HOM KOMILIIEKCe Iiesiecoo0pa3Ho ucnonb3oBath CU
C IeTIOYHMCICHHBIM 3HaUeHneM koddduimenra ae-
JICHUSI.

[IporpamMmHoe obecriedeHne yrpaBieHHUs |
0TOOpaXKeHUs pe3yIbTaTOB U3MEPCHUS BHITIOTHEHO
B cpene LabVIEW [2].

Ipu6ops! u meroxs! u3Mepenuid, Ne 1, 2010
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Phase Noise

Carrier Freq 12.5 GHz Signal Track Off DANL Off Trig F
Log Plot

Carrier Freq 12.49998530 GHz

Carrier Power 8.90 dBn Atten 5.00 dB  Mkrl 1.00000 kHz
?g%SBS@@dBc/Hz -73.59 dBe/Hz

d/ [

1 kHz Frequency Offset
Freq Offs
1k
18 k

et Trace Trace 2 3
Hz =71.30 dBc/Hz -73.59 dBc/Hz -72.16 dBc/Hz
Hz - -79 -72
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Pucynox 7 — @a30Bble IIyMbl CHHTE3aTOPA YaCTOTHI C
LIEJIOYUCIICHHBIM KO3 GUITMEHTOM ACTICHUS

Phase Noise

Frequency

Carrier Freq
125100087 GHz|

Carrier Freq 12.51 GHz Signal Track Off DANL Off Trig Free
Lag Plot

Carrier Freq 1251000870 GHz

Carrier Power 9.88 dBn  Atten 500 dB  Mkrl 10.0000 kHz
Tgfaé%;%dB:/Hz -81.80 dBc/Hz

dB/

1 iz Frequency Offset 100 Wiz

Freq Offset Trace 1 Trace 2 Trace 3
1 kHz -72.78 dBe/Hz -71.87 dBc/Hz -73.60 dBc/Hz

10 kHz  -88.24 dBc/Hz  -81.80 dBe/Hz -80.17 dBo/Hz

100 kHz -81.36 dBe/Hz -73.28 dBc/Hz -67.50 dBc/Hz

1 MHz ~-108.83 dBe/Hz -187.81 dBo/Hz -188.56 dBo/Hz

10 MHz -132. -133, -139.
100 MHz -148.71 dBo/Hz -148.86 dBo/Hz -150.72 dBo/Hz

Pucynox 8§ — ®a3oBble IIyMbl CHHTE3aTOPA YaCTOTHI C
JPOOHBIM KO3(D(PUITUECHTOM JIeITCHUS

Hanee ¢ momoIipl  OBICTpOro  Ipeod-
pazoBaaus Dypbe ompenensiorTcs 3HAUCHHS T10-
CTOSIHHOM COCTaBJISIIOIIEH M CIIEKTPaJIbHON CO-
crapmsromelt 1 k['11 mpu pasTUYHBIX 3HAYECHUSIX
BpEMEHHU HAKOILJICHUS CUTHAJIA.

VYmpapiieHue paboTOH CHHTE3aTOpa YacToT,
aBTOMaTHYecKash HACTPOMKa Ha 4acCTOTy HU3Mepsie-
MOr0 CHUTHAJIa, U3MEPCHHE M OTOOpPaKCHHE H3Me-
PEHHBIX 3HAUYeHWH YacTOThl U MOIIHOCTH OCY-
IIECTBIISIOTCS C MOMOIIBIO Pa3pabOTaHHOIO IPO-
TPaMMHOTO 00ecTIeueHHsI.

3akjoyenune

B crarbe npuBeieHbI pe3yabTaThl pa3padoTKH
M3MEpUTEIBHOr0  KOMIUIEKCAa TPEXMHJUIMMETPO-
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Cpeocmea uzmepenui

BOT'0 JMaria3oHa JJIMH BOJH, KOTOPBIA oOecredn-
BaeT:

- muana3oH pabouux yactotr 90-96 I'T'r;

- TIONCK MU3MEPSIEMOr0 CUTHaJA 10 YacTOTe;

- BpeMs HACTPOMKM Ha 4YacTOTy BXOZHOIO
cHUTHalla, MEHee 5 ¢;

- IMHAMHWYECKNH Auana3oH MOIIHOCTEH BXOJI-
Horo curHana —10""'-107 Br;

- HOI‘peIHHOCTB I/I3MepeHI/I$I aMHJ'II/ITYI[LI BbI-
xoaHoro curnana — 0,5 ab;

- HOI‘peIHHOCTB I/I3MepeHI/I$I qaCTOThl BXOI-
Horo curnana mernee 200 MI'1.

Takoil KOMIITIEKC MOXET OBITh MCIOJIL30BaH
MpH  pa3paboTKe pa3IuvHOM Paan03ICKTPOHHOM
anmapatypel TPEXMUJDIMMETPOBOrO  JUala3oHa

JUIMH BOJIH W JUIsl MPOBEJEHUS U3MEPEHUH mMapa-
METPOB aHTEHHBIX YCTPOUCTB.
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Murav’iov V. V., Korenevsky S. A., Naumovich N. M.

Measuring devices of 3-mm wave-length range

The problems of development as well as methods of construction of measuring devices of 3-mm wave-
length range are examined, which allow to provide high degree of accuracy of frequency and power of an
input signal measurement. The opportunity and expediency of using the frequency synthesizers, sub-har-
monic mixers in heterodyne channel, and logarithmic amplifiers in modulation receiver are shown. The ex-
perimental parameters are shown as well as characteristics and parameters of major units of measuring de-

vice.

Iocmynuna 6 peoakyuio 15.09.2010.
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