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OnpepeneHus

TexHuuyeckune xapaktepucTukm (TX): TexHnueckme xapakTepucTikm
NPeAcTaBAAT rapaHTMPOBaHHbIE XapaKTePUCTUKM 0TKanMBpoBaHHOMO
npu6opa, KOTOPbLIN He MeHee 2 4aCoB XPaHWIICA NpU TemnepaType
OKpY>KaloLeii cpefbl B NpeAenax AonycTumoro paboyero AnanasoHa

ot 0 go +55 °C, ecniu He yKa3aHo MHOE, M M0 UCTeYEHNN BPEMEHM
ycTaHoBMeHMs paboyero pexkuma, paBHoro 45 MuHyTam. TexHnueckme
XapaKTEPUCTMKM BKKOYAKOT NOrPewwHoCcT nsmMepeHns. [laHHsle,
NpeAcTaBeHHbIE B 3TOM JOKYMEHTE, ABMAITCA TEXHUYECKUMY
XapaKTepPUCTMKaMU, eC/IM He OMpPeAeseHo NHave.

TunoBble 3HaYeHMs (TUM.): TMNOBbIE 3HAYEHMS AAKT AOMONHUTENbHYIO
MHbOPMaLMI0 0 XapaKTEPUCTMKaX Npubopa, HO He NoAAepPXKUBatTCS
rapaHTUsIMM Ha Npubop. 3To 3HaYeHNs paboymx NapaMeTpoB, KOTopble
BbIXOAAT 3@ Npefesibl rapaHTVPOBaHHbIX XapaKTePUCTUK U C YPOBHEM
pocTtoBepHocTy 95% peanusytotcs ans 80% npubopoB npy KOMHATHOMN
Temnepatype (npubnusntensHo 25 °C). TUNOBbIE 3HAYEHUS XapPaKTEPUCTUK
He BKJ10YAIOT MOrpeLHoCTY U3MepeHuni.

HoMuHanbHble (HOM.) MK n3MepeHHble 3HaYyeHns (U3M.):
HOMWHANbHbIE UM U3MEPEHHbIE 3HAYEHWNS OMUCHIBAIOT IKCMITyaTaLMOHHbIE
CBOWICTBA, KOTOPbIE ONPEeAeNaoTCA KOHCTPYKLMEN NN U3MEPEeHbl Ha
CTaAuy NMPOEKTUPOBAHUS C Liesblo NPefocTaBneHust nHbopmauum o
BbIOOPOYHbIX, CPEAHMX MU YCPEAHEHHbIX Paboyumx XxapaKTepucTuKax,
KOTOpPble OTHOCSTCS, HaNpUMep, K coeanHuTento ¢ umnegaHcom 50 OM unu
apendy ypoBHs C TeYeHMEM BPeMEHW. 3TV NapaMeTpbl He rapaHTUPYTCA U
M3MepsIoTCS NPU KOMHaTHOW TemnepaType (npubnusutensHo 25 °C).




YacToTHble XapaKTepUCTUKN

Ouana3oH YacToT

[Ounana3soH yactoT Onumna 513 9klMupo 131y,
Onuwua 520 9 klypo 20 MMy,
Onuusa 532 9 klMypo 31,81y,
Onuua 540 9kl po 40 My,

Paspewatowas cnocobHoCcTb 0,001 My

Casur dasbl Perynupyetcsa ¢ HoMuHanbHbIM warom 0,1°

CkopocTb nepeksntoueHus yactoTbl 1 () = Tun.

CtaHpapTHas koMmnnektauma  Onumsa UNZ 24 Onuwua UZ2,3%4
Pexxum HI
Pexxum SCPI (=5 mc) < 1,15 mc (= 750 mkc) < 1,65 mc (1 mc)
P :
XM CBMNVIpOBaTiA (<5 mc) <900 mKc (< 600 MKc) < 1,4 mc (850 Mkc)

nowaroBbIWNO CNUCKY

1. Bpems oT npuéma komanasl SCPI unn curHana 3anycka Ao yctaHoBfeHus 4actotsl B npegenax 0,1 x 10-6 unu B npegenax 100 'y oT KoHeYHOro 3HadYeHust (BbIBUpa-
eTcs 6onbluast BeNMUMHA).

2. [ns cobniogeHus TpeboBaHMI 3KCMOPTHOO KOHTPOJIS CKOPOCTb MepektoyeHns YactoTel B pexxume HI no yctaHoBneHust B npegenax 0,05% oT KoHEYHOro 3HauYeHus
paBHa 190 MKc (13Mm.).

3. [Ons cobniopeHns TpeboBaHMI 3KCMOPTHOMO KOHTPOS CKOPOCTb NepektoyeHns YacToTsl B pexxume HI no yctaHoBneHus B npegenax 0,05% oT KOHEYHOro 3HaYeHus
> 400 MKc (HoM.) ans vactoT Huxe 20 My 1 > 600 MKe (HoM.) - ans yacToT Bbiwe 20 [T,

4, rapaHTMpOBaHHble TeXHU4YeCKne XapaKTepucTUKM NnpuMeHUMbl TOJIbKO B TOM Crly4ae, eciin 06HOBNEHUS perncTpa CoCToAHUSA BbIKJHOYEHbI.



YacToTHble xapakTepucTuku (npopgosxeHue)

MCTOYHUK ONOPHOM YaCTOThI

nOI’peLLIHOCTb + CKOPOCTb CTapeHnsa* oonosIHUTEIbHasA NOrpeLwwHoCcTb Npun
W3IMEeHEeHUU TeMnepaTypbl
+ BAUSIHUE U3MEHEHUN Hanpsa>XeHua nuTaHuna
+ NOrpewHoCTb YCTaHOBKMU

<+1x10-73arog?

CKOpOCTb CTapeHUsi BHYTPEHHEro reHepaTopa OMopHOM YacToThl '
<+ 5x10-10 3a cytkn nocne 30 cyTok

MepBoOHaYanbHas OOCTUXKMMAs NOrPELUHOCTb KafMbpoBKY +4x10-8 unn £ 40 x 10-9

Paspeluatowas cnoco6HOCTb HACTPOMKM <1x10-10 (Hom.)

[ononHuTenbHas NOrpewwHocTb NPY U3MEHEHUMN TEMMNEPATYPbI <+ 2x10-8 (o1 20 go 30 °C) (Hom.)

BnuvsaHve naMeHeHU HanpsaXeHns NUTaHus <+ 1x10-9 gnsa usmeHenun B npegenax +10% (Hom.)

Bbixop cMrHana onopHom YacToTbl

YacToTa 10 Mly,

YpoBeHb > +4 obMm (HoM.), Ha Harpy3ke 50 OM

Bxopn BHeLWHero curHana onopHoOm 4acToThl

BxogHas yacToTa (cTaHgapTHas KoMniekTaums) 10 MlNy,

BxogHas yactoTta (onumsa 1ER) Ot 1 mo 50 MIy (c kpaTHocTbio 0,1 Mw)

Monoca 3axsata +1x10-6 (HoMm.)

YpoBeHb 5aBbm + 2 ob (HoM.) ®

MMnepaHc 50 OM (HoM.)

®opma curHana CuHycoupanbHas unm npsiMoyrosibHas (MeaHap)
HecTabunbHocTb flBnsieTcs pe3ynbTaToM HeCTabUIbHOCTY BHELLIHEro BXOAHOMO CUrHana

OMOPHOW YacToTbI
Pe)>xuMbl cBMNMpoBaHuUsA (4acTOTbl U YPOBHS MOLLHOCTH)

PexxuMbl pa6oTbl Mowarosoe cBUNMpPOBaHMe (C paBHOMEPHbIM LIAroM fno 4acToTe
1 YPOBHIO MOLLHOCTM MJIM C U3MEHEHMEM 3HaYEHWIM YacToT No
fiorapndMUYECKOMY 3aKOHY)

CBunupoBaHue no cnuckKy (MPou3BoJIbHbIV CINCOK 3HAYEHUI
4acToT M YPOBHEW MOLLHOCTH)

[OnanasoH cBMNMpOBaHUS B npepenax guanasoHa yactoT npubopa
Bpemsi BbioepKku 0Ot 100 Mkc oo 100 ¢
Yucno Touek 0T 2 po 65535 (nowarosoe cBUNMpPoOBaHueE)

Ot 1 no 3201 (cBUNUpPOBaHMe No CNUCKY)

M3MeHeHMe Wara CBUNMPOBaHNs Mo NUHEMHOMY MU TIOrapudMUYECKOMY 3aKOHY

3anyck ABTOMATUYECKUI, OT KNIAaBULLM 3anycKa, BHELUHWIA, N0 TanMepy,
no wuHe (GPIB, LAN, USB)

1. He npoBepsieTcsi nporpaMMHbIM obecnedeHmeM kannbposku n HacTpoiikn N7800A TME komnanum Keysight Technologies. CkopocTb cTapeHusi 3a cyTKu
MOXeT BbITb MPOBEPEHa MO 3anpocy B KaYecTBe AOMNOSIHUTENIbHOM 0NiaynBaeMon yeayru.

2. Tlocne ogHoro roga aKcnayaTauuy CKOPOCTb CTapeHus yMeHbluaeTcs Ao < + 3 x 10-8 unu + 30 x 10-9.

3. [onyckaeTcsi NofaBaTh BXOAHbIE CUTHASbI C YPOBHAMM OT +3 A0 +20 abMm.



AMNANTYOHbIE XapaKTEPUCTUKM

BbixoaHble napaMeTpbl

[nana3oH ycTaHaBIMBaeMbIX YPOBHEWN 01 +30 o -130 gbm
MouHocTu (c onumsimmn 1E1 n 1EA)

[nanasoH ycTaHaBNMBAEMbIX YPOBHEN 0T +19 no -20 nbm
MouHocTy (6e3 onumin 1E1 n 1EA)

Paspewatowas cnocobHoCcTb 0,01 ob

CtyneHuaTbit aTTeHoaTop (onumsa 1E1) Ot 0po 115 ab c warom 10 ob, MexaHnuyeckun

[unana3oH yaepXuBaHunsa ypoBHsa MoltHoct  OT -15 gBM [0 MaKcUManbHOM HOPMUPOBAHHOW BbIXOAHOW MOLLHOCTM CO CTYNEHYaTbiM
aTTeHaTopoM, ycTaHoBeHHbIM Ha 0 gob. MoxeT 6biTb CMELLEH NPU UCNONb30BaHUN
MexaHu4ecKoro atteHtoatopa (onums 1E1).

CoeauHuTenb Onuma 513520 = APC- 3,5 (Bunka), onumsa 532540 = 2,4 MM (Bunka), 50 OM (Hom.)
(onumsa 1ED pobasnset coegmHutens Tuna N ans onumu 513 unn 520)

MakcuManbHas BbixogHasa MowwHocTh' (abM, co CTyneH4aTbiM aTTEHIOATOPOM UNKN 6e3 Hero, onuus 1E1)

LOwnana3oH yacToT CTaHpapTHasi KOMNeKTaumsa Onuwusa 1EA (noBbileHHas BbIXOAHASA MOLHOCTb)
Option 513, 520

OT9klupo 3,20y, +18 +23

>3,200131Ty +18 +20

>13 0o 20 My +15 +19

Onuwna 532, 540

OT9klMu po 3,201y, +14 +21

>3,2p017 Ty +14 +16

>17 po 31,8 Ty, +13 +15

>31,8 0040 0Ty +11 +15

1. 3asBneHHble XapaKTEPUCTUKU rapaHTMpytoTCs B AnanasoHe Temnepatyp ot 15 go 35 °C. MakcMManbHas BbIXOAHAsA MOLLHOCTb, Kak NPaBuo, yMeHbLIaeTcs
Ha 0,05 pb/°C pna TemMnepatyp 3a npefesiaMun 3TOro AnanasoHa.

Makc ™ MakcuManbHas MOLHOCTb
Onuum 513/520 c onumnamu 1EA n 1E1 (pexum HF, CK3, usm.) Onumm 532/540 c onumnsimu 1EA n 1E1 (pexum HF, CK3, uzm.)
30 30
25 L"'"'w 25 f'\'.
B WY I~ W
20 20
WA,

15 15
10 10

5 5

0 0

0 2 4 6 8 10 12 14 16 18 20 0 5 10 15 20 25 30 35 40
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AMNnuTygHble XapakKTepucTuku (npogonkeHue)

A6ConoTHasi NOrpeLHoCTb YCTAHOBKM YPOBHS MOWHOCTH B pexxume HI "2 (APM Bkn.) () = Tun.

C onunen 1E1 unun 6e3 Heé

C onuwuen 1E1

OT MaKc. ypoBHS <+10 go <-10 po <-20po <-75 no <-90 no

MouHocTu Ao +10 obm -10 nbM - 20 nbm -75 nbm -90 pbm -120 nbM
OT9klupo 2y +0.6 nb +0.6 nb +0.7 nb +0.7 nb + 1.4 nb (+ 0.3 0b)
>2p00200Ty +0.9 nb +0.7 nb +0.7 nb +0.7 nb +1.6 pb (0.3 gb)
>20pm04010Ty, +0.9 nb +0.8 0b +1.1 ob +1.1 nb +2.0 06

1. 3HauyeHus NorpelHoCcTe yCTaHOBKM YPOBHA MOLLHOCTM NpUMeHuUMBbI B npegenax oT 15 go 35 °C. TexHuueckue xapaktepuctukm (TX) HenprMeHUMbI npu

NpeBbILEHNN MAaKCUMabHON HOPMUPOBAHHOMN BbIXOAHOW MOLLHOCTU. N8 3HaYeHN TeMnepaTyp, BbIXOAALLMX 33 3T Npeaesbl, abConoTHas NorpeLHocTb
YCTaHOBKM YPOBHS MOLWHOCTM yxyawaeTcsi no 3akoHy 0,01 gb/°C gnsi yactot < 4,5 My un 0,02 nb/°C gns vactot > 4,5 Mw,.

2. [ns npu6opos c coeauuutensmu Tuna N (onums 1ED) TexHuueckue xapaktepuctukm (TX), kak npasuno, yxyawatorest Ha 0,2 ab sbiwe 18 Mw.
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AMNnuTygHble XapakKTepucTuku (npogonkeHue)

KCB (u3mepeHHbIit B pexkume HI)

Ovana3oH yacToT CocTosiHMe aTTeHaTopa

Ocnabnenue 0 ob Ocnabnexne 5 b 1 6onble
<2ITy <1.7:1 <1.2:1
>2p008IMTy < 1.4:1 < 1.4:1
>8p00130Ty < 1.6:1 <1.5:1
>13 0020wy < 1.8:1 <1.7:1
>20p040 Ty, < 1.6:1 < 1.4:1
PerynupoBka ypoBHs N0 BHellHeMy geTeKkTopy'
OnanasoH 0t1-0,2 MB o -0,5 B (Hom.)
LUnpuHa nosockl 4actoT 10 kly (Tvn.)

CKOpOCTb NepeKsIloYEHUA YPOBHSA MOLLHOCTH?

Pexxum SCPI < 2 mc (tvn.)

Pexunm SCPI ¢ BkOYEHHOM <12 mc (n3m.)
dyHKUME nomcKa MowHocTn®

PexxnuM cBunupoBaHus < 2 mc (tun.)
Mo CMUCKY/NoLWaroBbIi

KOPPGKI.IM!I HepaBHOMEpPHOCTU NoJsib3oBaTesieM

Yucno Touek 3201
Yucno tabnuy 3aBuUCUT OT JoCTynHoM ceoboaHon namaTtu B npubope; 10000 MakcuMyMm
Pexxnmbl BBOOA HenocpepctBeHHoe ynpaBneHne naMmeputenem mowHoct no USBAAN, ncnonb3oBaHue

wnto3o08 LANGPIB nnu USB/GPIB, oMcTaHLMOHHOE UK pyYHOe ynpaBreHune
nameputenem mowHocty no USB/GPIB.

Pexxumbli CBUMUPOBAaHUA

MNMoppobHee cM. pasgen "HacToTHbIe XapaKTePUCTUKK"

1. He npepgHa3HayeHo Ans paboTbl B UMMYSIbCHbIX PEXUMAX..

2. BpeMs oT npuéma koManabl SCPI unu curHana 3anycka Ao yCTaHOBMIEHWS YPOBHS MoLHOCTM B Npefenax 0,2 ab. TexHuyeckue xapakrepuctuku (TX) Henpu-
MEHVMbI NpY NepeKloYeHnn Ha/u3 guanasoHa 4acTot < 5 My, nnbo ecnu yposeHb APM < 0 gbM, nu6o npu nepeceyeHun yactoTHbix Touek: 0,002; 0,02; 0,1;
2,0;3,2;5,0; 6,4, 8;10; 12,8; 16; 20,0; 25,6 nnn 32,0 IMu.

3. Ecnu APM BbIK/IlOHEHA, U PEXKUM MOMCKA MOLLHOCTM 3anpeLyéH, CKOPOCTb NepeKioYeHns YPOBHS MOLHOCTH < 250 MKC (13M.).



XapaKTepUCTUKU YUCTOTbI CNEKTpa

AGCONIOTHBIN OQHONONOCHLIN ¢a3oBbii wym (ABH/TL) (pexxum HI) [oTcTponka ot Hecywein 20 kMu] 1 () = nsm.
CTaHAapTHasa KOMNJeKTauus

Ot 5 no <250 My, -115(-120)
250 Mly, -129 (-134)
500 MI'y, -124(-128)
1My -118(-122)
21Ty, =111 (-116)
3y -105(-110)
41Ty -104(-110)
6Ty -99 (-104)
10Ty -97 (-101)
20Ty -90 (-95)
40Ty -84 (-91)

AGCONIOTHBIN OQHONONOCHbLIN ¢a3oBbil wym (ABH/TL) (pexkum HI) [oTcTpoika ot Hecywei 100 Mu] () = nsm.
CTaHpapTHas KOMNAEKTauus

100 MI'y, (-104)
250 Ml'y, (-115)
500 Ml'y (-110)
1My (-104)
21Ty (-97)
3Ty (-93)
41Ty (-91)
6Ty (-89)
10y, (-83)
20Ty, (-76)
40Ty (=70)
1. 0t 0po 55 °C, namepeHo npu yposHe +10 abm.
Pazostiii WM, CTAHA. KoMIAEKTaUNA, pesum HI (nam.) 3aBMCMMOCTbL aMAANTYAHOIO MOAYNSILIMOHHOIO LUYMa OT YPOBHS! MOLUHOCTH
1 pexxvMMa onTUMU3aLmMm oTHoLeHus curHasiuym (CAL) (mam.) va 10 My
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XapaKTepucTuKn YUcToThbl cnekTpa (npoposmxeHue)

LLinpokononocHbii wym 1 () = usm.

100 Mly, (=143 pbrlu)

500 Mly, (=155 gbwly)

1My (=163 pbrfly)

10 My (=150 pBwlw)

20Ty, (=143 pbrlu)

40 Ty (=135 pbrlu)

OcTtaTtouHas YM (pexum HI, CK3). lns onpenenexuns 3Ha4eHus N cM. Tabnuuy c nosnocamm yactor
Monoca ot 0,3 oo 3 Ky, <N*0,5y (n3m.)

Monoca ot 0,05 po 15 kly <N*3 Ty (n3m.)

OcTtaTtouHas AM (pexxum HI, +10 abM, nonoca ot 0,3 go 3 klu, CK3)
<2TlTy <0,01% (u3m.)

Fapmonukm [pexxum Hr1 2 () = Tun.

LOwnana3oH yacTtoT Pexxum HI npu +10 obm Pexxum HI npu +20 gbm?
0T 9 kly mo 200 MTy, < -48 obH (-54 pBH) <—-38 obH (-43 pBH)
>200Mly oo 2 MMy < < -33 nbH (-40 gbH) —-25 nBH (=31 gbH)
>2p0020TTy <-50 abH (=55 gBH) < -55 nBH (65 nbH) <-50 dBc (-55)

1. PexkuM HI npu yposHe MowwHocTvt +10 ABM Ans oTcTpoek oT YacToTbl Hecylen > 10 My, B pe)xxvme BbICOKOro OTHOLWEHUS CUrHan/Wwym (pexxum ontTummsa-
LM OTHOLLEHMS CUrHan/wym).

2. TexHuyeckue xapaktepuctukm (TX) npumMeHunMbI B AnanasoHe Temnepatyp ot +15 o +35 °C. XapaKTepucTUKM rapMOHUYECKMUX NCKaXKeHWI 3anpeaenamu
HOPMWPOBAHHOTO AKMana3oHa 4acToT ABMSTCS HOMUHAbHBIMU.

3. Wnu npv MakcMManbHOM HOPMUPOBAHHOM YPOBHE MOLLHOCTM (BbIBUPAETCS MeHbLUee U3 3HaYeHUN).



XapaKTepucTUKM YUCToThbl cnekTpa (npopomxeHue)

Yacrora (Mlu)

FapMoHuKku npu ypoBHe +10 aBM, onuus 520 (u3m.) rap npu yp +20 abm, 520 (13m.)
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XapaKTepucTUKM YUCTOTbl cnekTpa (npopomxeHue)

HerapmoHuueckue coctaenswowme (pexxum Hr) "2

Ownana3oH yactoT OTCcTpOMNKa > 10 kly

CraHgapTHaa komnnekTauuns (abn)

OT 9 kly mo <5 MIy, -65
015 pgo <250 Mly, -75
Ot 250 po < 750 MI'y, -78
0T 750 MMy po < 1,5y -72
Ot1,5m0<30Ty -66
Or3p0<200Ty -60
012000 40Ty -54
Cy6rapmoHuku (pexkum HI, aBH)
OT9klypo1,5MTy [aHHble oTCYTCTBYIOT
>1,5p00320Ty -75
>3,2p050Ty -67
>50010 0Ty -67
>10p020Ty -56
>20 0040 TTy -53

1. Pexum HI npu ypoBHe mMowiHocTh +10 abm.

2. HerapmoHu4yeckue cocTaBnsitolive, CBA3aHHble ¢ ceTbio nuTaHus: ot 60 go 300 Ny < -50 gbH. M3MepeHo B ananasoHe yactot o1 1 My go 40 Mu.

Dxuttep 1 (M3Mm.)

YacTtoTa Hecyuwen CKkopocTb nepegayu Monoca pxxuttepa, mMkUI Bpewms,
LaHHbix SONET/SDH  CK3 CK3 (u3m.) nc

155 MI'y, 155 M6ut/t OT100Tymo 1,5 My, 126 0.8

622 Ml'y, 622 Moutc OT 1 kly o 5 Ml'y 62 0.1

2,488 1Ty 2488 Méutc Ot 5 kl'y o 20 MIy, 251 0.1

9,953 1Ty 0T 10 Ky oo 80 My, 939 0.094

39.812 Ty Ot 40 kl'y po 320 My, 3408 0.086

1. BbluncnseTcs, UCXOAs U3 XapaKTepucTuk ¢asosoro wyma B pexkume HI npu yposHe MowHocTv +10 ABM. YTo6bl NoNly4nTb 3HAYEHUS NS APYrMX 4acToT,
CKOPOCTEN Nepefayn AaHHbIX UM NOJOC YacToT, CrefyeT 06paTUTLCS B MPEACTAaBUTENIbCTBO KOMMNAHUN.



XapaKTepucTUKKU aHaNoroBon Moaynauum

Monockl yactoT

Monoca Ne Ownana3oH yacTtoT N

1 OT9klMu mo <5 MlNy, unMdpoBON CUHTE3

2 015 m0<250Mrlu 1

3 071250 po <375 Ml'y, 0.25

4 071375 go < 750 My 0.5

5 0T 750 MMy go < 1,5 MMy 1

6 Or1,500<3ITy 2

7 Ot3pm0<6T0Ty 4

8 OTépmo<12TMTy 8

9 0T12p00<241Ty 16

10 0124 po 40Ty 32
YactotHas Mmopgynsauus (onuma UNT) (cm. 3Hauenue N Bbiwe)
MakcuManbHasa aesvaums N x 10 Mly (Hom.)!
Paspeluatowas cnocobHoCTb 0,025% ot geBuaunn unu 1 'y (6onbliee 13 3HavyeHnin) (Hom.)
MorpewHocTb geBraymm <+2% + 20 'y 2 [4acTota mogynsuuu 1 Ky, gesnauma = Nx50 klu]
YacToTHas xapaKTepucTnuka Mogynsaumm Monoca no yposHio -1 b 01 05 My go 3 Mry, (Hom.)
(npu yactote Moaynsuum 100 k) Monoca no ypoeHio -3 ab OT /1 Ty go 7 Mly, (Hom.)
MorpelwHocTb HecyLLen 4acToTbl < +0,2% ot ycTtaHoBneHHon gesnaumm + (Nx1 u)?
OtHocuTenbHo HIM nocne kannbposku < +0,06% ot yctaHoBneHHow aesnauun + (Nx1 y) (tun.) *
YM c OTKpbITbIM BXOL,0M
UckaxeHuns < 0,4% [uacToTa Mogynsaumm 1 kl'y, gesunaumsa = N x 50 klu]]
YacToTHas MoAynsumMs, Ucnosb3ytoLas YyBCTBUTENBHOCTD +1 B nuK. ANst iHAMLMpYyemoi Aesnaumm (HoM.)
BHeLHMe BxoAbl 1 1n 2 BxofHoM uMneaaHc 50 OM600 OM/1 MOM (Hom.)

TpakThbl TpakTbl FM1 1 FM2 cymMupytoTcst BHYTpU

L1151 NOSYYEHMSt KOMMO3WUTHON MOAYSAUMM

®dasoBas Moagynsums (onumsa UNT) (cMm. 3Hauenue N Bbiwwe)

MakcuManbHasa gesmauns Pe)XMM HopManbHOW Nosochl N x 5 pag (Hom.)
Pe)X1M LWmnpoKow nosochl N x 0,5 paguaH (Hom.)
YacToTHas xapakTepucTuka Pexxum HopManbHoi nonocel (-3 ab) 070 go 1 Mly, (Hom.)
Pexxum wnpokoin nonocel (-3 ab) 01 0 po 4 Mly, (Hom.)
Paspewatowas cnocobHoCcTb 0,1% oT geBuaummn
MorpewHocTb geBnaunm <+0,5% + 0,01 pag (tvn.) [4actota Mmogynsiumm 1 KL, PEIKMM HOPManbHOM NOMOCHI]
NckaxkeHuns < 0,2% (tvn.) [uactota Mmogynsiunm 1 kL, pexxuM HopManbHoW nonocskl, aesnauns = N x 1 paal
®daszoBas MoAyNALMS, UCMONb3YlOLLast YyBCTBUTENLHOCTb +1 B nuk. ona uhguuupyemon gesvaumnm (Hom.)
BHelwHWe BXoAbl 1 nn 2 BxogHon umMnenaHc 50 Om nnn 600 OM unn 1 MOM (Hom.)
TpakTbl TpakTbl M1 1 ®M2 cyMMUpyoTCa BHYTpH

Ana nonyyeHua KOMMO3UTHOMN Moaoynauuun

[eBuauumsa npu 4acToTHOM ModynsaLMM B nosioce, opMupyemMort MeToaoM LnudpoBoro cMHTe3a, pasHa 5 Mlu.

TexHuyeckue xapakrepuctuku (TX) npumeHnMbl B guanasoHe Temnepatyp ot +15 go +35 °C.

TexHUYecKne XapaKTepucT1KM [OCTOBEPHbI A1 U3MEHEHWI TeMnepaTypbl B npeaenax +5 °C oT Temnepartypbl Npu nocnegHen kanubposke YM ¢ OTKpPbITBIM BXOAOM.
TunoBas xapaKTepucTMKa HenmocpeacTBEHHO Nocsie KanmbpoBku UM ¢ 0TKpbITbIM BXOAOM.

Eal



XapaKTepucTuku aHanorosou moaynsuum (npopomxeHue)

AmnautyaHas moaynsauus (onums UNT)'

ny6uHa AM JINHENHBIN peXxum IKCNOHEHLMaNbHbIN PEXUM

YcTaHaBnvBaeMas rnyouHa 0to 100% 0to50dB
APM Bkn. ¢ rny6okon AM
(no ymonyanuio) unu APM Bbikn.?

Paspeluatowas cnocobHocTb 0,1% (HoMm.) 0,01 ab (Hom.)
f<5 MMy < 1,5% oT ycTaHOBNEHHOro + 2 pb npu rny6uHe 40 ob
3HaveHusa +1% (tvin.)*

(0,5% oT ycTaHOBMIEHHOTO
3HavyeHus +1%, Tun.)

bMMu<f<3,2MTy < 4% oT OT yCTAaHOBJIEHHOI0O + 2 pb npu rnyébunHe 40 ob
3HauveHusa + 1% (Tvn.)*
>3,2p0040 0Ty, (3% oT oT ycTaHOBIEHHOrO + 4 dB @ 40 dB depth (typ)*

3HaueHus +1%, Tun.)

CyMMapHbIit Ko3ppuuneHT rapMoHuK (npu yactote moaynsauum 1 k)

f<5 MMy [ny6uHa 30% <0,25% (tmn.)
ny6uHa 80% <0.5% (tvn.)
5MIy<f<40lTy ny6uHa 30% <2%
ny6uHa 80% <3%
YacToTHasa xapaktepuctuka Mmoaynsiuuu (rny6una 30%, nonoca no ypoeHio —3 ab)
OT9klupo<3,20Ty 071 010 Iy go 50 KMu?®
>3,20040T0Ty OT /10 'y mo 100 kluy?®
AMNAuTyaHas MOAYNALMSA, MCNOJb3YOLLAA BHeWHUe Bxoabl 1 unm 2
YyBCTBUTENBHOCTb +1 B nuK. 4nsa uHauumpyemoi rnybuHsl (npesbiweHne npeaena MoxeT 6b1Tb 200% unu 2,2 B nuk.)
BxonHon nmnepaHc 50 OM unn 600 OM unmn 1 MOM; NnpepenbHO [ONYCTUMbIN ypoBeHb: +5 B Makc.
TpakTbl TpakT AM1 1 TpakT AM2 cyMMUpYOTCS BHYTPY A5 NOJyYeHUs KOMMO3MTHOW MOAYyNsaLmu

OnuoapeMeHHaa U KOMNO3UTHasa Moaynsauuva

OpHoBpeMeHHas Mopynsaums Bce Buabl Mogynsaumm (UM, AM, ®M u UM) MoryT 6biTb BKIKOYEHbI OLHOBPEMEHHO, 33 ClIeAYyLLMMU
VCKJIIOYEHUSIMU: He MoryT coBMewatbecst YM 1 ®M, n aBa Buaa MogynsiuMm He MoryT ogHOBpPEMeHHO
reHepuMpoBaThCs C UCMOJIb30BAaHMEM OAHOIO M TOMO JKe UCTOYHMKA MOAYJINPYIOLEro CUrHaNa.
Hanpumep, UM, AM n UM moryT paboTaTb ogHOBpEMeHHO 1 ByayT COBMECTHO MOAY/IMPOBaTh
BbIX0AHOW BY-crHan.31o nonesHo Ang MMUTaALUKN UCKAXKEHUW CUTHANO0B, PpaauonMnyibCoB C
JIMHEeNHOM YacToTHoM Moaynsumen PJIC unu ckaHupytowen Mogynsumu.

KoMno3utHasa Mmogynsauns AM, UM 1 ®M nmMetoT No gBa TpaKTa MOAYNSLUUN, KOTOPbIE CYMMUPYIOTCS BHYTPU M 06pasytoT
KOMMO3UTHY0 MOAYNALMIO; MOAYNSALMUS MOXET BbiTb pe3yfibTaToM Nt060i KOMBMHALUWM BHYTPEHHUX
WJIVBHELIHUX UCTOYHUKOB.

AM 4M ®M nm
AM + + + +
4M + + - +
oM + - + +
MM + + + -

+ = COBMeCTUMbI, — = HECOBMECTUMbI

1.  TexHUYecKkue xapakTepucTrkv AM npuMeHUMbI NPU YPOBHAX MOLLHOCTM, KOTOPbIE N0 KpanHen Mepe Ha 6 Ab HUXe MakcUManbHOW HOPMUPOBAHHOMMOLLHOCTY U
cHuXeHbl 8o —15 abm (ansa onuumn 520) unu go 20 abm (ans onuum 540) B gruanasoxe Temnepatyp ot 15 go 35 °C ¢ BkouéHHON APM.

2. Pexwum BbikntoyeHHON APM ncnonb3syetcs Ans Mooynsuun KOPOTKUMU UMNynbcaMu U/unm npu 6onblumx 3Ha4eHUsx rny6bruHsl AM ¢ MakcuMyMamm ornbatoLueiis
npegenax paboyero gnanasoHa APM. YpoBeHb MOLHOCTY HECyLLel CTaHOBUTCS TOYHbIM MOCJIE BbINOJIHEHMS noncka MolyHocTh (Power Search).

3. Pexum rny6okon AM (Deep AM) npu BkntouéHHo APM o6ecrneunBaeT yBennyeHHyo rny6uHy AM 1 yMeHbLLIEHHbI YPOBEHb MCKaXXeHU COBMECTHO C BHYTPeH-
HeWl peryanpoBKo YPOBHS CUCTEMbI C 06PaTHOM CBA3bI0. 3TOT PEXXMM LO/KEH UCMOb30BATLCS B C/lyYae NOBTOPSIOLMXCS curHanos ¢ AM (yactota> 10Tu) ¢
MaKCUMasbHbIMU 3HaYeHnsaMU > =5 nBM (HOMUHanbHoe 3HaueHwne, 6e3 y4éTa YCTaHOBKM CTYNEHYaToro aTTeHaropa).

4. +2 pb npu rny6uHe 40 ob v 50 ob ans vactot < 31,8 Iu v + 4 a6 npu rny6uxe 50 ob ans yactor > 31,8 MMy (M3Mm.).

5. Cnag AYX Hecywei B ananasoHe yactoT oT 5 o 50 My cocTasnsieT He 6onee 5 ab npu yacTtote Mopynaumm 50 ky. B gnanasoxe vactot o1 50 MMy go 3,2 My
npurogHa K ucnosib3oBaHuio Yactota Mogynsauuu ao 100 klu, a B AnanasoHe yactoT Bbiwe 3,2 [Ty - go 1 Mlw,.

13



XapaKTepMCTMKVI aHanorosomn MoaAynauvum (npononmeHMe)

BHelwHue Bxoabl MOAYNALUK

(Mpn6op KoMnnekTyeTcs BHewWHUMKU Bxogamu UM, AM n ®M npu 3akase onunv UNT n BHewHUMm Bxogammu UM - npum 3akase onuyuu UNW)

EXT1 AM, UM, oM
EXT2 AM, UM, ©M
PULSE MM (tonbko 50 Om)

BxogHon nmnepaHc

50 OM, 1 MOM, 600 OM, cBSI3b MO NOCTOSSHHOMY WJIU MEPEMEHHOMY TOKY

BHYTpPEHHUIA UCTOYHUK aHANOroBOM MOAYNALMMU (CTaHAapTHaﬂ KOMMJieKTaums)

(TeHepaTop curHanoe gns ucnonb3osaHus c AM, YM n ®M u eeixogom LF OUT; TpebyeT 3akaza onumm UNT)

®opma curHana

CuHycovpanbHasi, TpeyrosibHas, NpsiMoOyrosibHasi, N1006pa3Hasi C NMoJI0XUTeNbHbIM
HaKJ/I0HOM, N1I006pa3Has C OTPULATESIbHbIM HAK/IOHOM

[nanasoH 4acToT MoaynsiLmm

070,71 My £o 2 MIy (C BO3MOXHOCTbIO HAaCTPOMKKM 40 3 MIu)

Pazpewatowas cnocobHoCcTb

01Ty

I'Iorpew HOCTb 4acCTOThl

COOTBeTCTByeT norpewHOCTN NCTOYHUKA OHODHOVI 4acToTbl (HOM.)

LF OUT (HY-Bbixon)
MHorogpyHKuMoHanbHbIi reHepaTop (onuus 303)

Ot 0 go 5 B nuk. Ha Harpy3ke 50 OM, cMewweHue ot -5 fo 5 B (HoMm.)

Onumsa MHOrodyHKLMOHaNbHOMO FreHePaTopa COCTOUT U3 CEMU FreHepaTOPOB CUIHAMOB, KOTOPbIE MOXHO HAaCTpauBaTb HE3aBUCUMO, U 40 NATU
13 HUX OLHOBPEMEHHO C UCMOJIb30BaHMEM CBOMCTB KOMMO3UTHOM Mogynsauun B AM, YM/®M un Ha HY-BbIxoge (LF OUT)

Bupabl curHanos

eHepaTop curHanos ctaHAapTHoOM GopMbl 1

CuHyconpanbHbIi, TPeYrosbHbIN, MPSIMOYrOSIbHbIW, MUI006pa3HbIi
C NONIOXKUTESIbHBIMHAKJIOHOM, MI006Pa3HbIN C OTPULLATESIbHBIM HAKIIOHOM, UMMYbCHbIV

[eHepaTop curHanoB ctaHpapTHoON Gopmbl 2

CuHycOMAanbHBbIiA, TPEYrosbHbIN, MPSIMOYTOJIbHbIN, MUI006PAa3HbIN
C NOMOXKUTENbHBIMHAKIIOHOM, NUI006Pa3HbIN C OTPULLATESTbHLIM HAKJTOHOM, UMMYJTbCHBIN

COBOEHHbIV reHepaTop CUrHaN0B CTaHA4APTHOM
dopMbl

CuHycoMaanbHbIN, TPEYrosbHbIN, NPSAMOYroJibHbIA, MMN006Pa3HbIV C
MOJIOXKMNTENIbHbIMHAKIIOHOM, NMUJI006Pa3HbIi C OTPMLATENIbHbIM HAKJTIOHOM,
HacTpowka casura ¢pas v OTHOLIEHWUS aMMIMTY S TOHA 2 OTHOCUTESIbHO TOHa 1

[eHepaTop curHanos cTaHAapTHON GOpMbI
CO CBUMUPOBAHUEM

CvHycomnaanbHbIv, TPeYrofibHbIN, MPSAMOYrofibHbIN, MMA006Pa3HbIV C MONOXKUTENb-
HbIM HaKMOHOM, NMMN006Pa3HbIN C OTPULATENIbHBIM HAaKJIOHOM; PEXUMBI 3anycKa:
aBTOMATMYECKWM, OT KNaBULLM 3anycKa, No WWHe, BHELUHUI, BHYTPEHHWIA, N0 TanMepy

[eHepaTop wyma 1

LLlymonoao6HbIii ¢ paBHOMEPHbBIM pacnpefeneHem unm pacnpepeneHvem Faycca

[eHepaTop wyma 2

UJyMOI'IO,EI,OﬁHbIIZ C paBHOMEPHbIM pacnpeneneHnemMm nunm pacnpeneneHnem Faycca

HanmeeH ne noCToAHHOro ToKa

Tonbko ana HY-sbixoaa (LF OUT)

YacToTHble napaMeTpbl

CVIHyCOVI,D,aJ'IbeIﬁ CUrHan

070,71 Ty po 10 MIy,

TpeyrosibHbIA, NPAMOYroNbHbIN, MU1006pa3HbIN,
MUMMYNbCHbIV CUTHaNbI

070,17 Ty o 1 My,

Monoca vactoT wyma

10 Ml'y,

Pazpewatowas cnocobHocTb

0,1y

I'Iorpew HOCTb 4aCTOThlI

COOTBeTCTByeT norpewHOCTN UCTOYHUKA 0I'IOpHOl7I 4acTOoThbl (HOM.)

Mopaynsuusa kopotkummu umnynbcamu (onumsa UNW unu UW2)' () = Tun.

MNopaeneHuve B nayse

(>80 o)’

Bpemsi HapacTanus/cnaga (Tr, Tf)

<10 Hc; 7 He (tun.)

MWHUM. gnuTenbHoOCTb nMnynbca, APM Bkn/Bbikn®

> 1 Mmkc (500 Hc, Tun.)/= 20 He

Yacrtota nosTopeHus, APM BKN/BbIKJI.

Ot 10Ty po 500 kKMot 0 oo 10 Ml

MorpeLHoCTb YPOBHS MOLHOCTM (OTHOCUTESIBHO
pexxuma HI), APM Bkn/Bbikn?

<+0,76 (+ 0,5 ob, Tn. A< + 0,75, T!YIn.)

KoMnpeccusi ANMTenbHOCTM (ANUTenbHoOCTb
BY-vMnynbca no cpaBHEHMIO C BUAEOBbLIXOLOM

<5 Hc (tnn.)

XapakTtepuctuku UM rapaHtupytotcs Ha yactotax > 100 My n ypoBHsiX MowHocTH >—3 ABM. Pa6oTocnoco6HOCTL COXPAHAETCS MPU NOHUKEHUU 3HAYEHUS

yacToTbl go 9 kly.

Ha yacToTax Bbiwe 35 My ycTaHoBKa BepHbepa > 0 AbM.

[ns cobniopeHmns TpeboBaHMi IKCNOPTHOrO KOHTPosis onums UW2 orpaHnyvMBaeT MUHUManbHY AAWTENbHOCTb MMMYbca Ha YacToTax Bolwe31,8 My 3HaveHusMm

=500 Hc.

C BK/IIOYEHHOW PyHKLUMEN noncka MowHocT (Power Search).



XapaKTepucTukm aHanoroso moaynsuum (npopomxeHue)

Mapa3suTHoe NpoxoKaeHue BuaeocurHana’
<3,2MMw> 3,21y,

<50 MB (Tun.)< 3 mMB (tun.))

3anepxKa BugeocurHana (ot Bxofa BHELIHEN 40 Hc (Hom.)
MoaynauMmn oo MogynaTopa)
3apepxka BY-curHana (ot Mogynstopa oo BY-sbixoga 45 He (HoM.)

Bbibpoc Ha ppoHTe uMnynbca

<10% (Hom.)

BxopHon ypoBeHb

+1 B nuk. = BY-umnynbc Ha Harpyske 50 OM (Hom.)

Td - 3apep»Ka Bugeommnynbca (perynupyemas)

Tw — AnMTenbHOCTb BUAEOUMNYbCa (perynupyemas)
Tp — nepvog NOBTOPEHNS UMMNYNLCOB (perynnpyembiit)
Tm — 3apepxxka BY-umnynsca

Trf — pnutenbHocTb BY-umnynbea

Tf - Bpems cnapa BY-umnynbca

Tr - Bpemsi HapacTanusa BY-umnynbca

Vor — BbIBpoc Ha dpoHTe uMnynbea

Vf — nponesaHue BugeocurHana

Boeixon ﬂ n
curHana
CMHXPOHU3aLUNK | -
Ty
0%
—
50%
BoixoaHow
10%
90%
Tr

BHYTpeHHUI reHepaTop MMNYJbCcoB (BKNIOYEH B cocTaB npubopa npu 3akase onumn UNW unu UW2)

Pexxnmbl reHepauunu

Meproanyeckunit UMNYNbCHbIN cUrHan (aBTOMaTUYECKUI UK XAYLMIA 3aMyCK),
NepuoaNYECKUIA CUrHa NPSAMOYrosibHOM GopMbl (MeaHap), NapHbie UMMYJIbChI

C HaCcTPOWKON NOMOXKEHWs NepBoOro MMMNynbCa OTHOCUTENbHO CUrHaNa 3anycka
unu 6e3 Heé (kAaywwui 3anyck), cTpobrpyemas MMMyAbCHas NOC/ef0BaTeIbHOCTb,
BbIBOA, UMMYJIbCHOTO CUTHasa Yepes BHELUHUI COeAUHUTENb.

YacTtoTa cnepoBaHus NPAMOYroJibHbIX UMNYN1bCOB

070,1 My o 10 My, pa3pewatowas cnocobHocts 0,1 My (Hom.)

I'Iepwon NOBTOPEHNA UMNynbCoB

071 30 HC go 42 c (HoMm.)

OnutenbHoCTb MMNynbca?

07 20 Hc oo nepuopa noeTopeHus umnynbcos — 10 He (HoM.)

Paspewatowas cnocobHocTb

10 HC

HaCTpaI/IBaeMaﬂ 3a4epxKa 3anycKa

Ot (-nepuopg nostopenus + 10 Hc) go (anuTenbHocTb MMnynbca — 10 He)

Mpenenbl ycTaHOBKY 3aAepXKKN

ABTOMaTUYECKUI PEXUM

071 -3,99 MKkc oo 3,97 MKc

HKoywmm pexxum

OTr0po40c

Paspewatowasa cnocobHocTb
(3apeprkKa, ASIMTENbHOCTb, Nepuoa)

10 Hc (Hom.)

MapHble UMAYNbCbI

3apepxka 1-ro umnynbca

010 po 42 c - pnutenbHocTb UMnynbca — 10 He
(OTHOCUTESNIBHO BbIXOAA CUHXPOHMU3ALMUN)

[OnutensHocTb 1-ro umnyneca

OT1 20 Hc o 42 c - 3apepxka — 10 He

3apepiKKa 2-ro umMnynbca

Ot 0 go 42 c - (3apepxKa 1 + gnmtensHocTb 2) — 10 HC

[OnutenbHOCTb 2-ro MMnynbca

Ot 20 o 42 c - (3apgepxkKa 1 + gnutensHocTtb 2) — 10 HC

leHepaTop nocnepoBaTenbHocTH uMnynbcoB (onuusa 320) (Tpe6yeTtcsa onuus UNW unu UW2)

MaKcuManbHoe YMC0 UMKI0B UMMYNbCOB
(anemMeHTOB) B Nociief0BaTeIbHOCTU MMMYNIbCOB

2047

[OvnanasoH onutenbHocTn BKJIO4YEHHOro/
BbIKJIOYEHHOI0 COCTOAHUSA

Ot 20HCc po 42 ¢

"90,000 000 000 00 e
[PULSE]

rine offset: (0.000 000 00 sec

ARPLITUDE I Troin hiseloy 7
Tine Offset

= 10.00 aBm 0.00000000

Sec

Zoom In

Pulse Train

—
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1.00usec/div
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L

1. XapaKTepuCTMKU NapasuTHOro NPOXOXAEHWUS BUAEOCUTHANa MPUMEeHUMbI A5 YPoBHeW MolHocTv < +10 gbm.

2. [ns cobniopeHuns Tpe6oBaHUIM 3KCNOPTHOrO KOHTpons onumsa UW2 orpaHuymMBaeT MUHUMaNbHYIO ASIMTENIbHOCTL UMMYNbCa Ha YacToTax Bbiwe 31,8 Ty

3HayeHusmm = 500 Hc.



O6wme xapaKTepUCTUKHN

OucTaHunoHHOE ynpaBJieHue

NHTepdencsl

GPIB, IEEE 488-2, 1987 ¢ dyHKUMAMM NPUEMHMKA U NepeaaTyYMKa
LAN, nutepdenc 1000BaseT, coBmecTuM ¢ knaccom C ctaHpapTa LXI
USB, Bepcus 2.0

A3blkK ynpaBneHus

SCPI, Bepcusa 1997.0

CoBMecTMMOCTb € Npubopamu,
NOAAEPKMBAOLLMMY NOLAMHOXECTBO
0bLwmMx KoMaHA

Keysight Technologies: N5181A\61A, N5182A\62A, N5183A, E4438C, E4428C,
E442xB, E443xB, E8241A, E8244A, EB251A, EB254A, E8247C, E8257CND,
E8267CND, cepnsa 8648, 8656B, E8663B, 83711B/12B, 83731B8/32B, 83751B/528,

8340B/41B, cepusa 836xx, 8664A, 8665A/B, 8644A, 8662A/63A

Aeroflex Incorporated: cepus 3410

Rohde & Schwarz: SMR, SMF100A ,SMB100A, SMBV100A, SMU200A, SMJ100A,
SMATE200A, SMIQ, SML, SMV

Anritsu: MG369xABC
Tpe6oBaHMA K CEeTU NUTaAHUA

0T 100 po 120 B, 50/60/400 Iy
0T 220 po 240 B, 50/60 'y,
280 BT Makcumym

[OuanasoH pa6ounx Temneparyp

Ot 0 po 55°C

[nanasoH TeMnepaTyp XpaHeHuUs

Ot -40 po 70°C

BbicoTa Hap ypoBHeM Mopsi (pa6ouas u xpaHeHuUs )
Lo 15000 ¢yToB mnu go 4600 M

UcnbiTaHnsa Ha Bo3aelcTBUE OKpYIKaloLen cpeabl

O6pa3ubl 3TOro U3genus 6biav NoABEepPrHyThl TUMOBLIM UCMBITAHUSAM B COOTBETCTBUM C TPeGOBaHUAMU HOPMATUBHOMO
nokymeHTa Environmental Test Manual komnaHuu Keysight Technologies 1 npoBepeHbl Ha YCTOMYMBOCTb K KNTMMATUYECKUM
MMexaHU-4YeCKMM BO3LENCTBUSAM B MPOLLECCe XPaHEHUS, TPAHCNOPTMPOBaHUS U aKcnyaTaumu. McnblTaHns npoBognnancs

B TOM YMC/IE C MPUMEHEHUEM TaKMX BO3LENCTBYHOLWMX GAKTOPOB, KaK TeMMNeEPATypa, BaXKHOCTb, yaapbl, BUGpaLms,
NMOHUXEHHOE AABNEHME U UBMEHEHUS HAMPSXKEHUs! MUTaHUS, HO He OrPaHUYMBAJIUCH TOJIbKO MMU. MeTOAMKM UCNbITaHWI
COOTBETCTBYIOT TpeboBaHMaM cTaHgapTa M3K 60068-2, a ypoBHU BO34eNCTBYOLWMX GAKTOPOB - TPE6OBAHMAM BOEHHOMO
cTaHpapta MIL- PRF 28800F Class 3.

TexHuka 6e3onacHoCcTH

CooTBeTcTBYET TPeOOBaAHMAM €BPONEeNCKOro HOpMATMBHOMO AoKyMeHTa European Low Voltage Directive 200695%EC
« I[ECEN 61010-1, 3rd Edition

» Canada: CSA C22.2 No. 61010-1-12

* USA: UL 61010-1 3rd Edition

IMC

CooTBeTcTBYET Tpeb0OBaHMAM €BPOMNENCKOr0 HOpMaTUBHOMO AokyMeHTa European EMC Directive 2004/108EC
« |[ECEN 61326

¢ CISPR Pub 11 Group 1, class A

* ASNZS CISPR 11

* ICESNMB-001




O6wue xapakrepucTukm (npogomxeHume)

MamaTb

[MaMaTb COBMECTHO MCMOJIb3yeTcs A8 3anoMUHaHUSA COCToSHUIM npubopa, dpannos AaHHbIX Nonb3oBaTens, pannos
CBMMMPOBAHMUS MO CNMUCKaM, NOC/Ie[0BaTeNIbHOCTEN CUFHAN0B M Apyrux ¢annos. Onums 006 (3awmTa KoHGUAEHUMANBHBIX
[aHHbIX) NO3BOJISET 3aNOMHUTL 40 8 [6anT. B 3aBUCMOCTM OT YCIOBMI UCMOJIb30BaHUA NaMSATU, MOXHO 3aNOMHUTb

0o 1000 cocTosiHun npubopa.

3awuta KoHduaeHUnanbHbIX faHHbIX (onuus 006)

Onuma 006 “3awmTa KoHPUAEHUMANBHBIX OAHHbIX M CbEMHAs KapTa namMsaTu” npefocTaBasieT cliefylowme BO3MOXHOCTH:

» CbEMHbIV TBEPOOTESbHbIN HakonuTesib 06bEMOM 8 M6anT Ha 6ase ¢pnaw-namatn (kapta namsatn ¢opmara SD),
OOCTYMHbIN C 3agHen naHenu npubopa

* [lonb3oBaTenb MOXET NPUHYAUTENbHO 3a4aTb, YTOObI BCe dalsibl COXPaHAIUCH TONIbKO Ha BHELLHEN KapTe NnamsTy,
BKJ104As COCTOAHMA npubopa, bannbl AaHHbIX NOSIb30BaTeNS, Ppasibl CBUNUMPOBAHMA MO CMMCKAM, CUrHaSbI, Nocneno-
BaTENIbHOCTU CUTHANOB 1 apyrue dannbl.

» OuMcTKa NaMsATU, O4MCTKA NAMATU NPU BKIIKOYEHUU MUTAHUA U FalleHne aKpaHa

e OTkntoyeHne USB-nopTtos

CaMogmuarHocTuka

BHYTpeHHMe gmarHoctTMyeckune NnporpaMMbl NPoBepPSItOT 60MIbLLMHCTBO MOAY el B 3apaHee YCTaHOBIEHHOM COCTOSIHUM.
Mogaynb cumMTaeTcsa BbiAepXKaBLIMM MPOBEPKY, EC/IN M0 Y3/10Bble HAaNPSXEHUS HaXoasATCsA B AONYCTUMbIX Npefenax.

Macca

N5173B-513/520: < 14,5 kr (32 dyHTa) HeTTo; < 29,5 Kr (65 pyHTOB) B TPaHCMOPTHOM yrNaKoBKe
N5173B-532/540: < 15,0 kr (33 ¢yHTa) HeTTO; < 29,9 Kr (66 PyHTOB) B TPAHCMOPTHOM yNaKoBKe

Fa6apuTHbie pa3mepbl

88 MM (B)x426 MM (LL)x489 MM () (rny6rHa yumTbiBaET ANMHY HOXKEK 3agHein naHenw) (3,5 aronma (B)x16,8 grorMa (LL)x19,2 aroima (1)
MakcuManbHas rny6uHa oT HakoHeuYHKa BY-coegnHuTens Ha nepefHei NaHenn 4o KOHLA HOXEK 3aHel NaHenum paBHa
508 MM (20 groinmos).

PekoMeHayeMblii M@XKaNIMGpPOBOYHbIW MHTEPBA
36 mecaueB
CooTBeTcTBME TpeGoBaHusAM ISO

[aHHbIM NpMbOp NPON3BOANTCS HA NPeanpuUATAN, COOTBETCTBYOLWEeM TpeboBaHunsaM ctangapTa ISO -9001 B cooTBeTCTBUM C
nonutukon komnaHum Keysight Technologies B 061actn ynpaBneHns Ka4yecTBOM.




Bxoab! u BbixoAabl

CoeauHuTenu nepenHen naHenu (sce coeamHutenm - BNC, ecnm He orosopeHo nHoe)

RF output (BY-Bbix0oa)

BbixoaHon nMmnegaHc 50 OM (HoMm.)

Onuusa 513520

MpeumnsnoHHbin coeanHutens APC-3,5 MM (Bunka) unu tun N ¢ onumein 1ED

Onuwns 532540

Mpeun3noHHbIn coegnHuTens 2,4 MM (BUNKa);
nntc nepexodbl 2,4 (posetka) — 2,4 MM (po3eTka) u 2,4 (poseTtka) — 2,9 MM (po3eTka)

MakcuManbHas MOLLHOCTb
OTPaXKEHHOro cUrHana

0,5 Bt; 0 B nocTositHHOro TOoKa

USB 2.0

CoeauHuTenu 3apHein naHenu

Wcnonb3yeTcs ons noaKaoyYeHMs KapT naMaTy ctaHgapta Memory Stick ¢ uenbto
nepeHoca cocTosiHUI Npubopa, NMUeH3ni n apyrux dannos B npubop u M3 Hero. Takxke
MCcnosib3yeTcsi C U3MepuTenamu cpegHen MowHoctu cepun U2000 ¢ wuHon USB.

Bxopnbl 1 BbIXOAbl 3aAHEN NaHe M coBMeCcTUMBbI ¢ curHanamm 3,3-sonbtoBort KMOM-normku, ecnu He ykasaHo nHoe; KMOT-Bxopabl

LOMYCKAKT Nnogayvy Ha HUX CUrHaNoB ¢ ypoBHAMM 5-BonbToBon KMOT, 3-BonbtoBon KMOT unu TTJ1-noruku.

RF output (BY-Bbixoa)
(onuus 1EM)

* BbixogHow nMmnegaHc 50 Om (HoMm.)
* Onuusa 513/520: npeunsnoHHbIi coegnHuTens APC-3,5 MM (Bunika) nnm tun N ¢ onumein 1ED

» Onumsa 532/640: NnpeumnsnoHHbIN coeguHuTens 2,4 MM (Bunka);
nntoc nepexonbl 2,4 (posetka) — 2,4 MM (po3eTka) 1 2,4 (poseTtka) — 2,9 MM (po3eTka)

Sweep out
(BbIXOM CBMNMPOBaHMS)

eHepupyeT BbixogHoe HanpsixkeHue oT 0 fo +10 B, korpa reHepaTop paboTaeT B pexxvme
CBUNMPOBAHUS. ITOT BbIXOL MOXKET TaKXe 6biTb 3aNporpaMMUpPoBaH AN UHAWKALMK
YCTaQHOBNEHMS CTAaLMOHAPHOrO PEXMMa B UCTOYHMKE UM BbIBOAA BUAeouMnysbca. B
3TOM pPEeXWUMe OH COBMecTUM C ypoBHsAMY TTJ1 u KMOI. BeixogHott umnegaHc < 1 Om,
Harpy3ouHasi cnoco6HocTb 2 KOM. MpenenbHO gonycTuMbie ypoBHU: +15 B.

Ext 1 Bxog 1 BHewHen AM, UM nnun ®M. BxogHoi umnegaHc: 50 OM600 OM/1 MOM (Hom.).
(BHewHu Bxoa 1) MpenenbHo AonycTuMbie ypoBHU: £5 B.
Ext 2 Bxog 2 BHewHen AM, YM nnu ®M. BxogHon nmnepanc: 50 Ow600 OM/1 MOM (HoMm.).

(BHeLwwHU BXoA 2)

MpepenbHo gonycTuMble ypoBHU: 5 B.

Pulse
(uMnynbcHas Mogynaums)

Bxop BHewHen M. CoBMmecTum ¢ ypoBHsiMu TTJ1 n KMOT. YpoBeHb noruyeckoro 0
cooTBeTcTByeT 0 B, ypoBeHb nornvyeckon 1 coorsetcteyet +1 B. BxogHoit umMnegaxc: 50 OM
(HoMm.). MpepenbHO AONyCTUMbIE YPOBHU BXoAHOro curHana: < -0,3 Bu > +5,3 B.

Trigger 1 (in)
(Bxom 3anycka 1)

MpuHuMaeT curHansl ¢ ypoBHamu TTJT n KMOI ons noToYeyHoro 3anycka B pexume
cBUnNupoBaHus. MpenenbHoO AONYyCTUMbIE YPOBHM BXOAHOrO curHana: <-0,3Bwu = +5,3 B.

Trigger 2 (out)
(BbIX0A 3anycka 2)

Mo yMonuyaHuio Ncnosib3yeTcs B pexxvMe CBUNUpPoBaHUs. Boicokoe cocTosHue
COOTBETCTBYET Hayasy BbIAEPXKN UM OXKUOAHMIO MOTOYEYHOMO 3arnycka B pexxume
PYYHOro ynpaBieHunsi CBUMMPOBAHNEM; HU3KOE - KOHLY BbIAEPXKKUN N NOJSTYYEHUIO
CUrHana sanycka Ajsi nepexofa K cnefytouiei Touke. IToT BbIXOA, MOXKET TakKe ObITb
3anporpaMMMpoBaH ANa UHAUKALMMN YCTAaHOBIEHUS CTAaLMOHAPHOIO PEXUMA B UCTOYHUKE,
MUMMYJSIbCHON CUMHXPOHU3aLMMN UM BbIBOAA BUAEOMMNYJIbCca. HanpsixKeHne BbIXOLHOMO
curHana: 2,5 B. BoixogHon nmnegaHc: 50 Om (Hom.). MpegenbHo fonycTUMbIe YPOBHM
BxogHoro curHana: < -0,3Bu > +5,3B.

Reference input
(Bx04 cUrHana onopHoOW YacToThl)

Bxop curiana onopHoit yactoTbl 10 MIy AN1S 4aCTOTHON CUHXPOHM3ALUMM BHYTPEHHETO
OnopHoro nctoyHmka. Onumsa 1ER nobaBnseT BO3MOXKHOCTb CUHXPOHM3AL MM C YacTOTOM
BHeLIHero onopHoro curHana ot 1 go 50 MI'y. HoMWHanbHbIN BXOAHOW ypoBeHb: oT —3,5 Ao
+20 pbM, umnepaHc: 50 OM. PopMa curHana: CUHyconaanbHas v NPAMoyrosibHas.

10 MI'y out Bbixof BHYTPEHHEro NCTOYHMKA onopHoi YacToTel 10 Ml YposeHb +5 oBM (HoM). BeixogHow
(Bbixog, 10 MIw) mmnegaHc: 50 Om (Hom.). MpepesibHO AOMYCTUMbIN YPOBEHb BXOLHOMO cUrHana: +16 abm.
ALC input 3707 coeaunnmuTens BNC (po3eTka) ucnonb3yertcs ans aBTOMaTUYECKON perynpoBKu
(Bxom APM) MOLLHOCTM COBMECTHO C BHELUHUM AETEKTOPOM OTPULATENIbHOM NONSAPHOCTU.

* BxogHon nmnepatc: 100 kKOM (Hom.)
* YpoBHM curHana: ot -0,2 MB oo -0,5B
* MpenenbHo gonycTuMble ypoBHU: < -12Bu= 1B

Z-axis output
(BbIxog ocu Z)

Yepes 3ToT coeamHuTens BNC (po3eTka) BbIBOAUTCS YpoBeHb HanpsixeHus +5 B (Hom.)
BO BpeMsi 06paTHOro XoAa U MHTEPBaNIoB NePeKYEHMS AMana3oHoB NPU NOLWAaroBoM
CBUMUPOBAHWUM USN CBUNUPOBAHWUM MO CNUCKY. [py NowaroBoM CBUMMPOBaHUN UMK
CBMNUPOBAHWUM MO CMUCKY Ha 3TOT COEANHUTENb BbIBOAUTCS YPOBEHb HaNpsxKeHus —5 B
(HoM.), Koraa yacToTa curHana Ha BY-Bbixoge coBnagaeT ¢ 4acTOTON MapKepa, v PeXxunm
MapKepa ipKOCTU BKIOYEH. iIMnegaHc Harpysku 4onkeHobITb = 5 KOM.




Bxoabl 1 Bbixoabl (npogomxeHune)

USB (koHdurypaums tuna A)

Ha 3agHen naHenu umetotcs aea coeaunHutens USB 2.0 (koHourypaums tuna
A). Ucnonb3ytoTcs AN NOAK/YEHUS KapT NaMsaTh ctaHgapta Memory Stick ¢
Lefiblo MepeHoca CoCToAHMI Npubopa, NMUeH3nn n apyrux ¢dannos B npubop u
13 Hero. Tak»Ke UCMob3YHTCS C UBMEPUTESNIAMY CPeSHEN MOLLHOCTY Cepum
U2000 ¢ wwnHon USB.

USB (koHdurypauus tuna B)

Ha 3agHen naHenu umeetcs oguH coegunHmtens USB 2.0 (koHburypaums
Tvna B). 3toT coeamHutens USB o6ecneunBaet pyHKUUM OUCTAHLMOHHOIO
ynpaBieHns ¢ nomolublo komaHg SCPI.

LAN (1000 BaseT)

CoepuHuTenb nokanbHon cetv LAN obecneumnBaeT Takume e pyHKLUOHASbHbIE
BO3MOXHOCTU ANCTAHLMOHHOMO yNpaBieHns ¢ noMolLubio koMang SCPI, kak

n coegunHutens GPIB. OH ucnonb3yeTcs TakxKe Ana AOCTyna K BHYTPEHHEMY
web-cepeepy n FTP-cepBepy, noanep>KnBaeT NPoTOKOs AMHAMUYECKOro
KoH$UrypmposaHusa xocta (DHCP), o6MeH koMaHgamu SCPI ¢ ucnonb3osaHmem
cokeToB 1 npoTtokona VXI -11, MOHUTOPUHI COCTOSAHUSI COEAUHEHUI, CEPBUCHI
AVHAMUYeCKOro paspeLlueHns UMEH, NoAAEpXKaHME aKTUBHOCTM npoTokona TCP.
3T1oT nHTEepderc coeMecTuM ¢ knaccom C ctaHgapTa LXI. Bpems oTknvka npwm
HernocpeacTBEHHOM 3arycKe Mo sloKasbHou cetu cocTasnsiet 0,5 Mc (MUHUMYM), &
Mc (MakcuMyMm), 2 Mc (TUN.); BpeMs OTKJIMKA B CJlyYae 3aA4ep>KaHHOro 3anycka unm
3anycKa no aBapuMMHOMY CUrHany sIBNSIeTCS HEM3BECTHbIM. BpeMsa oTknvKa npu
BbIBOAE CUrHasna 3anycka coctasnsiet 0,5 Mc (MUHUMYM), 4 Mc (MakcuMym), 2 Mc (Tvr.).

GPIB

CoeanHutensb GPIB obecneynBaeT PyHKUUN OUCTAHLNOHHOIO YNpaBiieHns
c nomotybo koMaHg SCPI.

ConyTcTByloWwaa nutepaTypa

leHepaTopbl curHanoB cepum X
komnaHum Keysight Technologies

MXG Microwave Signal Generator Data Sheet
(FfeHepaTtop CBY-curHanos MXG. TexHuyeckue gaHHble),
HoMep ny6nunkaunm 5991-3131EN

Microwave Signal Generator Flyer

(FfeHepaTtop CBY-curHanos. ®naep),

HoMep ny6nunkaunm 5991-3594EN

X-Series Signal Generator Brochure
(Ffenepatopsl curHanos cepun X. Bpowtopa),
HoMmep ny6nunkaumm 5990-9957EN
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PasBuBaeMcsa c 1939 ropa

YHVWKanbHoe coveTaHue Halwmnx I'Ipl/lﬁOpOB, nporpamMMHoOro obecneyeHus, ycnyr,
3HAHWM M OMbITa HALLKX WHXXeHepoB NOMOXXeT BaM BOMJIOTUTb B XXU3Hb HOBbIe naeun.

Mbl OTKpbIBaEM ABEPM B MUP TEXHOJIOTMI ByayLuero.
Ot Hewlett-Packard u Agilent k Keysight.

myKeysight

KEYSIGHT SERVICES
Accelerate Technology Adoption.
Lower costs.

ASSURANCE PLANS

myKeysight
www.keysight.comfind/mykeysight
MepcoHanusnpoBaHHas noabopKa TOMIbKO HYXXHOW BaM MHbOpMaL K.

http/Awww.keysight.comfindemt_product_registration

3aperucTpupoBaB cBOM NpuBOPbI, Bbl NOy4MTE AOCTYN K MHbOPMaLUM O
COCTOSIHUM FrapaHTUK 1 YBEOMEHUSIM O BbIXOAE HOBbIX NyBAMKaLmMii no
npubopam.

Ycnyru LUCM Keysight
www.keysight.comAind/service

LleHTp cepBuca n Metponorun Keysight roto npefno»uTb Bam CBOK NOMOLLb

Ha nobon cTagum aKcnyaTauum CpeacTB U3MEPEHUI — OT NNAHUPOBAHUS U
npvobpeTeHns HOBbIX NPUBGOPOB A0 MOAEPHM3ALMU YCTapeBLUero 06opynoBaHus.
LLnpokuin cnektp ycnyr LICM Keysight BkntoyaeT ycnyru no nosepke u Kanu-
6poBke CU, peMoHTY NpMbopoB 1 MoAepHU3aLMu ycTapesLuero obopynoBaHus,
peLleHus Ans ynpasneHus NapkoM NpuBopoB, KOHCANTUHT, 0By4eHne U MHoroe
ApYroe, 4To MOMOXKET BaM MOBbICUTb KA4eCTBO BaLLMX Pa3paboToK 1 CHU3UTb
3aTparsl.

MnaHbl TexHUYeckon noanepxxku Keysight
www.keysight.comfind/AssurancePlans

LICM Keysight npepnaraet pasHoo6pa3sHble nnaHbl TEXHUYECKOW NOAAEPIKKM,
KOTOpble rapaHTUPYIOT, 4TO Balle obopynoBaHue byaeT paboTtaTthb B
COOTBETCTBUM C 3aABJIEHHON Npou3BoAUTENEeM crieundukaumen, a Bol bynerte
yBepeHbl B TOYHOCTU CBOUX U3MEPEHUN.

Toprosble napTHepbl Keysight

www.keysight.comfind/channelpartners

MonyynTe nyylwee 13 ABYX MUPOB: rNy6oKMne npodeccuoHanbHble 3HaHNSA B
061acTn N3MepeHnit 1 LIMPOKKIM aCCOPTUMEHT pelueHnn komnaHum Keysight B
coYeTaHuu ¢ yaobcTBaMm, NpefocTaBaseMbiMU TOProBbIMU NapTHEPaMU.

www.keysight.comAindN5173B
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