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Tpunoxenne k ceunetenseray Ne 60441 JImer Ne 1
00 yTBEP:KICHHH THIIA CPEICTB H3MEDPEHHH Beero mucros 6

OIIMCAHUWE THUIIA CPEJICTBA U3MEPEHMUII

['eHepaTops! CHTrHAIOB TPOU3BOIBHOMH dopmset 33210A, 33220A

Hasnauenne cpexcrsa usmepennii

['eHepaTopsl CHIHATOB IIPOM3BONBHOIM dopmer 33210A, 33220A (mamee — reHepaTopkI)
PEAHAHAUCHBl  JUIA  (OPMHPOBAHMS CHTHATIOB  CTAHAAPTHBIX  (opM: CHHYCOHIAIBHOTO,
IpAMOYTOJIBHOTO, TTHJI000Pa3HOT0, TPEYTOILHOIr0, HMITYIBCHOTO, TayCCOBCKOTO IIyMa, HaIpsKeHHs]
IIOCTOAHHOI'O TOKA, a TaK)Ke CUTHAJIOB l'IpOPI3BOJ'ILHOﬁ (l)Oprl.

Onmucanue cpeacrsa usmepennii

I'eneparops! npeacTasasroT co6oit 1abopaTOpHBIe MHOTOQYHKIIHOHATBHBIE H3MEpHTETHbIE
npuGops!. [IpuHIAN UX JecTBHS OCHOBAH Ha npsMoM mHppoBoM cHHTese (DDS), Koraa BEIXOIHOM
CHTHaI TIOTYYaeTCAd M3 OINOPHOM YacTOTHl B COOTBETCTBHH C YIPaBISAIOIMAMHA THOPOBBIMH
CHTHAJIaMH.

Tabmuua orcueroB dopmupyeMoro cursana cumThiBaeTes u3 [IaMATH, [IOCTYNaeT Ha BXOJ
IH(pO-aHATOroBOro  mpeoGpasoBarelis, BBIPA0ATHIBAIOLIETO  IIOCIENOBATENBHOCTE  CTYIEHeit
BBIXOZIHOTO  HANPpPSOKCHHS, aNNPOKCHMHDYIOMHX TpeGyemylo (OpMY BBIXOZHOTO CHIHANA.
CrynenyaTtoe HampsKeHHEe CriakKHBaeTCs QUIBTPOM HHJKHHX 4YacTOT, B pe3y/bTaTe dero
(opMupyeTcs 3ananHas GpopMa CHrHATA.

HacTota M aMIIMTYJa CHHTE3UPYEMOrO CHIHATA B JOGOH MOMEHT BPEMEHH TOYHO
H3BECTHBL, a MOTPEIIHOCTE HX YCTAHOBKH ONPEETIAeTCs TOYHOCTHEO MH(POBOH CHCTEMBI CHHTE3a.

Monudukanmn reHepatopoB  OTIHYAIOTCH Apyry OT Jpyra OMana3oHOM 4YacToT,
METPOJIOTHHECKMMH XapaKTePHCTHKAMHU H QYHKIHOHATEHOCTEIO.

OCHOBHBIE Y3ITBI IeHEpaToOpOB: ONOPHBIH I'CHEPaTop, JETHTENb (YMHOKHTEIb) YacTOTHI,
HaKammMBaromui  cymmarop, I3V, [IATl, GuIsTp HEKHHX 4YacTOT (®HY), xommaparop,
MHKPONPOLECCOp, CXeMa HHTep(eHCcoB, HCTOYHHK MUTAHHS, KnaBuatypa, JKKU.

Ha nepenmeit nane/m reneparopos pacmonosxeHsr: KKH, k1aBHaTypa, BEIXOJ CHTHAIA, BXO/
BHEIIIHEH CHHXPOHH3AIHH.

Ha 3ajneii mamenu reHepaTopoB pacionosKeHS: BXOJ/BBIXOJ ONMOPHOM 9acToTel 10 MI'm,
BXOZ BHEINHEH MOIYJIALHMH, BXOJ BHELIHErO 3aIycKa, BEHTHJIATOP 00ayBa, pasbeMbl HHTepdeHcoB
GPIB, LAN, USB, pa3beM ceTH MATaHuUs.

Js peoTBpanieHns HecaHKIHOHHPOBAHHOTO AOCTyNa K BHYTPEHHMM HacTSIM MPHOOPOB
BHHTBI KPEIUIEHHS KOPITyca IIOMOHpPYeTCs.
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Pucynox 1 - I'eneparop 33210A
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Pucynoxk 2 - ['enepatop 33220A

IIporpammuoe o6ecnevenne

Berpoennoe I10 (Mukponporpamma) peannzosaso anmnapaTHO U SBIAETCS METPOJIOIHYECKH
3HAYMMbIM. MeTposoruyeckue XapakTepHCTHKH TPHGOPOB HOPMHPOBAHBI C YYeTOM BIIHMSHHSA
BeTpoeHHOro IIO. Mukpomporpamva 3aHOCHTCS B 3AIIMINEHHYI0 OT 3alliCH  [1aMATh
MHKpOTIPOLECccopa NPHOOPOB MpepHATHEM-H3TOTOBATEEM H HEJOCTYIIHA IS noTpedHTeNs.

Tabmana 1 — XapakTepiCTHKY NPOrPAMMHOTO 00ecIIeYeH S (I10)

: 3HageHHe 11t MOTH(DHKAIHIH

33210A 33220A

UnesTHduKaunOHHOE HauMeHOBaHue [10 - -

Homep Bepcun (unenTruKaMOHHEEL HOMep I10) He nimxe 1.04A He nmxe 2.07A

Ll posoii naeHTHdHKaTOp [TO = +

[pyrue HaeHTHQHKALKOHHBIE TaHHEIE (ec/IH HMEIOTCS) ~ —
YPOBEHB 3aIIHTHI IPOrPAMMHOTO OGECTIEYeHHS OT HEMIPEIHAMEPEHHBIX H NpeIHaAMepPEHHBIX

H3MEHEHHH — «BBICOKHI» B cooTBeTCTBHH ¢ P 50.2.077-2014.

WnenTndukanuoHHbe JaHHBIE (mpu3HaKH)

MeTPOJlOI‘H‘IeCKﬂe H TEXHHYECKHE XapaKTePHCTHKH

Tabmuua 2 — Omues reHepaTopoB

O6o3HaueHne Onucanre onuun
OIIIHH
001 BHemmui HCTOUHHK onopHoro ciruana 10 MI'n
002 T'eHepaTop IPOH3BOIBHOM (HOPMBI ¢ UTHHOM 3aIHCH 10 8 THICSY TodeK (Tosbko 33210A)

Tabmuua 3 — OGiHe XapaKTepHCTHKH TEHEepaTOpoOB

Haunmenopanue xapakrepucTHKy 3HaueHue 118 MoaudUKaIHit

33210A | 33220A
Bun BBEIXOJTHOTO CHTHaja CHHYCOMa/IbHBIN, IPAMOYTOIbHBIH, THI000Pa3HBbII,
CTaHJapTHBIX Gopm HMILY/IbCHBIH, TPEYTOJIbHBIH, TayCCOBCKHMI LIyM, HAIPsDKEHHE

IIOCTOAHHOT'O TOKa

Bun BBIXOJHOTO CHTHA/Ia

SKCIOHCHIHATBHBIH CPe3, SKCIIOHEHI[HATBHEIN (POHT,
TIPOH3BOJIBHBIX opM ™ o o
” OTPHUATEIBHBIH MHI000pa3sHEIi, sin (X)/X, Kapauouaa
(BCTPOEHHBII B reHepaTop)
Bun BEIXOJIHOTO CHTHaja TIPOHU3BOJIBHBIH, ¢ JUTHHOH IIPOM3BOJIBHEIH, C JUTHHOMH

(onpeenAeMblii MOIb30BATETEM) 3aIKCH 10 8 THICSY TOYeK 3aIeH, 10 64 THicg™ TOYEK




Jluer No 3
Bcero nuctor 6

| Haumenopanmue XapaKTepUCTHKH 3HaueHHe Ui Mo ubHKaImil
33210A | 33220A
Pexumbl paGoTer HETIPEPLIBHAA FCHEPAILIs, MOAYJIALHS, CBHIIITHPOBAHNE YaCTOTHI
Buas! moxynsnuu aMIlIuTy 1Had (AM), amIMTy iHast (AM),
dactotHas (FM), umporno- qacrorHas (FM), dazosas
HMITY JTbCHAA MOJTY AL (PM), mmmpoTHO-HMITY JIbCHAS
(PWM) mMoayasus (PWM),
4acTOTHAS MAHUITY ISALUS
(FSK)

lpumeuanne: " — 115 moauuxamun 33210A ¢ onmmedt 002,

Tabnuua 4 — Amnanty aasie XdpaKTEPUCTHKH I'eHepaTopoB

Haumenosanue XapaKTepUCTUKH

3Hauenue U1 Mo UKaIii

33210A l 33220A

Huanazon pasmaxa BBIXOZHOIO
HaIPsKEHUS

- Ha Harpy3ske 50 Om, B

- B PEIKHME X0JIOCTOr0 X013, B

ot 0,01 10 10
ot 0,02 mo 20

[Ipenens JI0IYCKaeMoi
adCoMOTHOI NOIPEIHOCTH
YCTAaHOBKH pa3zMaxa BBIXOHOIO
HanpspkeHus Ha yvacrore | xl'm,
B

+(0,02-U +

0,001) % +(0,01-U + 0,001) ¥

Jluanazon VCTaHOBKH
IOCTOSIHHOTO Halpsi>KeHHs
CMELICHUS

- Ha Harpyske 50 Owm, B

- B pEKHUME X0JI0CTOro xo/1a, B

£ 5
+ 10

[Ipenens JI0nycKaeMoii
abCoMIOTHOI TIOTPEITHOCTH
YCTaHOBKH MOCTOSTHHOTO
HAlPSHKEHUs CMeleHus, B

£ (0,02-Ucm. + 0,005-U + 0,002) ¥

[Ipumeuanue: ~ — 11pu TEMIIepaType OKpy»xatolied cpearl ot 18 no 28 °C. B amamazone paboumx
TEMIEpaTyp TeMneparypHblii koaddunuent cocrasnser 0,1/°C:

U — yeTaHOBIeHHOE 3HAYeHHe pa3Maxa CHUIHaNa;

UcM. — ycTaHOBIIeHHOE 3HAYEHHE TOCTOSHHOIO HanpsiyKEeHUsS CMENIeHHs.

Tabauna 5 — YacrorHpie XapaKTEpHCTHKH FE€HEPATOPOB

maﬂ MCHOBAaHHE XapaKTCPHCTHKH

3HavyeHue s MoauBUKaIuH

33210A 33220A
Makcumansias gactora, M 10 20
UYucno kananos 1
Paspemaromas criocobHoCTE 1 Ml [ 1 MxI'nt

Ipenens JOIyCKaeMOoi
abCOMOTHOI MOTPEIIHOCTH
YCTAHOBKH YacTOTBI BBIXOIHOIO
curnana, I’

+(20-10°F + 3-107'%) ¥

Ilpumeyanue: ¥

— IpH TeMneparype okpyxaroweit cpeast or 18 no 28 °C. B amanazone paboumnx

TCMIIEPATYp TeMIepaTypHbli koddduuuent coctasnser | ppm/°C;

F — YCTaAHOBJICHHOE 3HAYEHHE YACTOTEI CHIrHasa.

HAYYHOE
OBOPYNOBAHME



Tabdmuua 6 — Xapakrepuctuku Gpopmsr curnana

JIuet Ne 4
Bcero muctoB 6

XapakTepHcTHKa

3HavyeHHe

33210A |

33220A

CunycounansHbli curaan

Jlnanason yacror or 1 mI'tx 1o 10 MI'g

ot 1 Mkl 10 20 MT'Ig

HepasnomepHoets AUX 0THOCHTEIBHO YacTOTE
1 k' B manazone wactor

10 100 k', 1b

o1 100 kI'n 1o 5 MI'u, ab

+0,1
+0,2

or 5 MI'n y1o 10 (20) ¥ M, 1B +0,3

401
+(0.,15
+03

YPOBEeHb  TapMOHMYECKHX  COCTAB/ISIOLINX
OTHOCHTEIBHO YPOBHS HeCyIleH B uanazoHe
4acToT

J10 20 k', a1bu

o1 20 1o 100 k', nbu

ot 100 kI'ry 1o 1 MI'n, abu

ot 1 MI'n 10 10 (20) ¥ MI'w, 1Bx

70
-65% (- 60)®
-50% (-45)®

—40 % (-

30 ™9

LpsMOyrobHbIH curaan

Juanason yacror or 1 mI'n 10 10 MI'y

or 1 Mkl'i 10 20 MI'np

Jmanasone g0 10 MI g

JlrensHocTs (ponTa M cpesa, He He Oouiee 20 He Oouree 13

Jlnanazon YCTAHOBKH Koa(punuenta ot 20 10 80 B ot 20 1o 80 B

3anonHeHus, % Auanasone 110 5 MI'; | nquanazoue o 10 MI';
ot 40 10 60 & oT 40 o 60 B

Juanasone 1o 20 MI'g

1000 pasHblit 1 TpeyroabHbLT cHrHan

Jlwanazon yactor

ot 1 MI'i 10 100 kI’ | ot 1 MxI'11 10 200 xI'1y

CummeTpuynocTs, %

ot 0 1o 100

Henuneitrocrs MaKCHMAaJILHOH

aMILmTy ie), %

(mpu

He Oonee 0,1

WUMnynascHpiil curuan

Jlnanason yacror ot 1 mI'tt 10 5 MI'nt

ot 500 Mk 10 5 MI'1t

 JanrensHocTs umiyabca, uc/llepuon, ¢ 40/10

20/10

l"ayccoBckuii mym

[Tonoca wacror, MI'1[ [ 7 |

9

CHrHaI NPOH3BONBLHOI HOpMBI

or 1 MI'y 1o 3 MI'ng

HarasoH YacToT "
2 (¢ onumeii 002)

ot 1 Mxl'y 1o 6 M1

JlimHa 3anucu, Teicsy Touek or 2 1o 8 ot 2 1o 64
Yacrora guckpernsarmmu, MI/c 50
Paspemienne mo yposnio (Bkmouas 3HaK), 6uT 14

XapaKkTepUCTHKH aMIUTATY THO# Moaysuuu (AM)

Koagduiment AM

o1 0 10 120 % c paspemenuem 0,01 %

XapakTepHCTHKH YaCTOTHOM mMoayJisiuun (FM)

Jlemarmsa, MI 1 0 5 ] a0 10
XapakTepucTHKH (a3oBoi MOLY/IAIHH (PM)
Heswnanns, rpanycos HET or 0 110 360

¢ paspeteHuem 0,1

XapakrepucTuky UTHPOTHO-UMIY JILCHOH Momyistu (PWM)

Jeruargs, %
1L

ot 0 10 100 o1 JunHTEeNEHOCTH HMITYIIBCA

HAYYHOE

OBOPYNOBAHME




Jlner Ne 5
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IIpumeuanue: ‘_” — Juis moauuKaimu 33220A 20 MIw;
> — pu pasmaxe BbIXoHOrO CHrHANA 110 | B:
B HpH pasMaxe BbIXOJIHOro currana 6onee |1 B:
'~ s MozmdrKay 33220A — 35 1B,

Tabmuna 7 - Texunueckue XapaKTEPHCTHKH I€HEPATOPOB

Xapaxrepucruka 3HauyeHue

Hanpsikenue nuranus, B oT 100 1o 240 gacroroii 50/60 I'i
ot 100 10 120 wactotoii 440 I'y

["abaputhbie pasmeps: (IMHAXIIHPHHAXBLICOTA), MM 272,3x212,8x88,3
Macca, kr 3.4
Hopmanbusie yenosus npumenenms:
- TeMIneparypa okpy:atomero Bosjyxa, °C 23+ 5
- OTHOCHTE/IbHASA BJI&KHOCTh BO3yxa, % or 5 jo 80
PaGoune ycnosus npumenenns:
- TeMIIepaTypa oKpyKalouero Bo3ayxa, °C ot 0 10 + 55
- OTHOCHTEITbHAS BJIAKHOCTD BO3yXa, % 1o 80

3HAK yTBepKAeHHS THIA
HAHOCHTCS METOJIOM HAKICHKH Ha JHIEBYIO NaHelb npudopa u THHOrpadcKHM CrocoboM Ha
THTYJIbHBIH JTHCT PyKOBOICTBA 110 IKCILTYATALHH,

Kommiektnoers CpecTBa H3MepeHHil
Tabimua 8 — KommexktHoets

Haumenopanne Kommuectro
"eneparop (1o 3akasy) 1 1.
Kabens nuranus 1 1T,
Kabens USB I .
CD-yek ¢ T1O st noakmouenns x 11K | 1.
PykoBozctBo 1o skennyaraun 1 K3,
Meroauka nosepku 1 9K3.

IloBepka

OCyHiecTBiseTcss no nokymenty MII 62209-15 « CHEPATOPLI  CHTHAJIOB MPOW3BOIBHON (OPMBI
33210A, 33220A. MeToauka TIOBEPKHY, yTBepikIeHHOMY DI VIT « BHUMMC» B Mae 2015 1.
Cpenersa  nosepku: HaCTOTOMEp  3/IEKTPOHHO-CUeTHBIH 53132A (I'ocpeectp  Ne  26211-03);
MynaeTHMETp 3458A (T'ocpeectp Ne 25900-03); Gnok M3MepHTENBHbII BaTT™MEeTpoB E4417A
(I'ocpeectp Ne 57386-14) u npeodpasoBarelib H3MepHTebHbI E9304A (I'ocpeectp Ne 57387-14).

Caeenns o MeToauKax (MeToxax) usmepennii
[IPHBE/ICHBI B PYKOBO/ICTBE 10 SKCIITyaTALHH,

Hopmatusnbie n rexauueckme AOKYMEHTBI, YCTAHABJIMBAIOIIHE TPeGOBAHUS K reseparopam
CHI'HAJOB PpoH3B0ILHON Gopmel 332104, 33220A

1.I'OCT 22261-94  Cpexncrra H3MCPEHHH S]ICKTPHYECKHX W MACHMTHBIX BEIHYHH. Ob6mue
TEXHHYECKHE YCIIOBHS.

2.TOCT 8.129-2013 I'CHU. T OCYAApCTBCHHAs 1OBEPOYHAs CXeMa /ISl CPEeCTB H3MEpeHHi BpeMeHH
M 9aCTOTEI.

3.TOCT P 8.648-2008 I'CH. T'ocynapcrrennas IOBEpOYHasl CXeMa Ui CPe/ICTB M3MepeHH

TICPEMEHHOT0 JNIEKTPHYECKOI0 HanpsikeHus 10 1000 B B JHanasone t{aCTOTI:)lT AV‘ZI—I_iéJE' 1.

4. Texnuueckas nokymentars GupMBI-H3roTOBHTE IS,
ObOPYNIOBAHME
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HaroroBurens
®upma «Keysight Technologies Microwave Products (M) Sdn.Bhd», Manaifzus.
Azpec: Bayan Lepas Free Industrial Zone, 11900, Bayan Lepas, Penang, Malaysia.

3asBuTenn

000 «Keiicaiit Texknonomkusy, r. Mocksa.

Anpec: 113054, r. Mocksa. Kocmonamuanckas ma6., 1. 52 c1p. 3.
Ten.: +7 495 797 3900 ®axc: +7 495 797 3901

Web-caitr: http://www.keysight.com/main/home.jspx?lc=rus&cc=RU

HcnprraTeasHbiil meHTp

DejtepabHOE rOCYIAPCTBEHHOE YHUTAPHOE TIPEIPHSTHE «Beepoccuiickuii Hayuno-
HCCIICIOBATENECKII HHCTHTYT METPOJIOTHYECKO#H cryxGbi» (OI'VIT « BHUHMMCy).

Aspec: 119361, r. Mocksa, yi1. Osephas, 1. 46.

Ten./dakc: (495)437-55-77 / 437-56-66;

E-mail: office@vniims.ru, www.vniims.ru

Atrectar akkperutaunn OI'VIT «BHUUMC» 1o npoBeieHHIO HCIbITAHMI CPEJICTB M3MEpEeHHiH B
nensax yreepiaenus tana Ne 30004-13 ot 26.07.2013 r.

3aMecTUTE b

PyxoBojmrens ®eepanbHoro
AreHTCTBA 110 TEXHUYECKOMY
PETYITHPOBAHUIO H METPOJIOTHH C.C.T'onyGes

2015 .

HAYYHOE
%% " ObOPYNOBAHME




