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LUnppoBsbie
ocumnnorpadbl

R&S®RT02000
Kpatkuit 0630p

Ocupmnnorpadpsl R&S®RTO coyeTaloT NpeBoCXoaHYHo
TOYHOCTb BOCMPOU3BEAEHUS CUrHaNoB, 16-01THOE
paspeLLleHne no BePTUKaIM 1 BbICOKYO CKOPOCTb
cbopa aaHHbIX B KOMMAKTHOM YCTPONCTBE C MONOCOA
nponyckanus go 6 M. Oxu npeactasnaoT cobom
MOJIHOCTbO UHTETPUPOBAHHOE PELLEHNe aNis
MPOBEAEHNS UCTbITAHWIA B HECKOMbKIX 001aCTSX C
NCNONb30BAHNEM (QYHKLWIA YACTOTHOTO, NPOTOKOb-
HOrO 1 NOTMYECKOro aHanuaa. BennkonenHoii
CEHCOPHbI 3KpaH 06ecneynBaeT UCKIYUTENBHOE
yA0OCTBO 3KCnayaTaLum ocLUMnorpados.

@uﬂunuscﬂwmz ATO2004 - Dscllloscops - 6GHz « 20 GSals

Ocumnnorpadbl R&S®RTO onTUMU3NPOBaHDI NS BLIMONHEHNS BbICO-
KOTOYHbIX M3MEPEHNIA C BBICOKOIA BXOAHOM YYBCTBUTENBHOCTLIO M O4EHDb
HU3KUM YPOBHEM COBCTBEHHbIX LLIYMOB. YHUKANbHBI PEXMM BbICOKOW YET-
kocTn obecneynBaeT 16-6UTHOE pa3peLleHne no BepTukanu. bnaroaaps
CKOPOCTM CO0PA AaHHbIX A0 OAHOTO MUMAMOHA OCLMANOrPaMM B CEKYHTY
ocunnnorpadbl R&S®RTO n03BOASIOT MIHOBEHHO 0BHAPYXMBATL CNOPa-
JUYECcKne OLMBKN CUTHANOB.

Ocumnnorpadsl R&S®RTO npeaHasHaueHbl AN pelleHns 3aaa4 aHanmaa
B HECKONbKMX 061aCTAX N 0BAEr4at0T BEIEHNe OTNAAKN CUCTEM, UCMONb-
3YIOLLMX CUrHanbl PasanyHbix TMnoB. Ocumnnorpadsl NO3BOASKIOT OAHO-
BPEMEHHO BbINOHATH BPEMEHHO, YACTOTHbII M NPOTOKOMbHbIA aHanu3
¢ 0T06paxeHneM peaynsTaToB BO BpeMeHHoI obnacTi. Bnepsble as
3TUX NPUIOXEHNI NPEACTABEH CrELanbHblil UHCTPYMEHT — 30HANbHbII
3anyck, KOTOpbIiA MOXET ObiTb NCNOb30BAH Kak BO BPEMEHHON, Tak 11 B
4acTOTHOIH 06nacTw.

Ocuunnorpadbl R&S®RTO nckniouMTeNbHO NPOCTLI B 3kcnayaTauuu. Mog-
JEepXKa yNpaBneHns CEHCOPHbIMU XeCTamu YNPOLLAET PeLleHIe n3me-
puTenbHbIX 3agad. bnarogaps TexHonoruu R&S®SmartGrid otobpaxenne
OCUMNNOrpaMMbl MOXET BObiTb HACTPOEHO TpeGyeMbiM 06pa3om. MaHenb
NpUNoXeHuit 06ecneynBaeT BbICTPbI LOCTYN KO BCEM UMEIOLLMMCS B
npnbope NPUNOXEHUAM.




LUnpposkbie
ocuunnorpadsl

R&S®RTO2000
[lpenmyLlecTsa 1
KIt0YeBble QYHKLMN

Haunyyiwme akcnnyataumoHHble XapaKTepUCTMKN Cpeau Bcex

ocumnnorpados

1 Bbicokasi TOYHOCTb M3MEPEHMIA 33 CHET CBEPXHIU3KOrO YPOBHS LLIYMOB

1 16-OuTHOE pa3peLLeHue No BepTMkanm

1 3anyck no Menbyaiilmm noapobHOCTSM CurHana

1 bbicTpoe o6HapyXeHue owmnboK curHana Ha ckopoctn 1 MaH
OCLMANOrPaMM B CEKYHTY

1 BerpoeHHas dyHKumMs aHanuaa cnektpa

> CTpaHuua 4

Llinpoyaiwmii cnekTp BO3MOXHOCTE

1 HenpeB3oiineHHas rnybuHa namst 2 Mapg, 0TCYeToB

1 IHHOBALWMOHHbIV 30HANBHBIA 3aMYyCK BO BPEMEHHON 11 YaCTOTHOM
obnacrsx

1 AHann3 paHee cobpaHHbIX JaHHbIX, BCeraa A0CTynHbIX B Oyhepe apxusa

1 LLnpokuit Habop MHCTPYMEHTOB ANt aHaNN3a CUrHanoB

> CTpaHuua 7

YnyyiueHHsblii uHTepdeinc nonb3osarens

1 EMKOCTHOW CEHCOPHbIN 3KpaH BbICOKOTO Pa3peLleHnst ¢ NoAAEPXKOM
XECToB

1 MpocTas HacTpoiika 0TOBPAXEHNs OCUMANOrPaMM C NOMOLLbIO
TexHonornu R&S®SmartGrid

1 BbICTPBIN BOCTYN K KNIOYEBLIM MHCTPYMEHTaM

1 YeTKOCTb yNpaBneHns 3a CHET UBETOBON MapKMPOBKH

1 MaHenb NpUNoxeHuii ans GbICTPON HACTPONKM (YHKLMA aHanK3a

> cTpaHnua 10

N3mepeHne napameTpoB 3NEeKTPONUTaHUS
> cTpaHuua 16

PelueHune 3apay aHanu3a B HECKOJIbKUX 06nacTax

1 AHann3 MSO: HenpeB30iieHHbI B CBOEM Knacce

1 PexxM BbICOKOI 4eTKOCTU: BonblUe noapoBHOCTEN ¢ 16-01THBIM
pa3peLIeHnem no BepTukanu

1 AHanus cnekTpa

1 Boisenexne AMI

1 AHanua curHanos

1 BCTPOEHHBIN reHepaTop CurHanoB NPOU3BOAbHON GOPMbI

1 MocnenoBatesbHble NPOTOKOAbI: MPOCTOTA CUHXPOHM3ALMN 1
[eK0AMPOBaHMS

1 ABTOMATNYECKME UCTIbITaHNS HA COOTBETCTBUE CTaHAapTam

1 /I3MepeHue LIeNOCTHOCTI CUrHana 1 aHanma mxutrepa

> cTpaHuua 19

MonHopyHKLMOHANbHbIE MPOOHUKN
> cTpaHnua 39

Linpokas nuHeika npuHagnexHocrein
> cTtpaHuua 40

Ba3oBbli1 610k Kananbl Yacrorta Mamsatb ang cbopa AaHHbIX CkopocTb c6opa AHanu3 cMeLwaHHbIX curHanos (MS0O)
JAMCKpeTu3aumm DaHHbIX

R&S®RTO2064 (nonoca nponyckaxus 6 MMu) " 20 mnpp otey./c 50 MAIH OTCYETOB Ha kaHan, 1 munnnoH ocumnno-  Monoca nponyckanus 400 MIu,

R&S®RT02044 (nooca nponyckanws 4 M) 20 MApA OTCH./C MaKCUMyM 2 MAPZ, OTCYETOB rpamMM B CekyHay 4acToTa AMCKPeTU3aLUmu 5 Mapg oTey./c,

R&S®RT02034
R&S®RT02032
R&S®RT02024
R&S®RT02022
R&S®RT02014
R&S®RT02012
R&S®RT02004
R&S®RT02002

4
4

nonoca nponyckaxus 3 ) 4 10 mnpg, otey./c
nonoca nponyckaxus 3 ) 2

nonoca nponyckaxus 2 ) 4
nonoca nponyckanms 2 ) 2
nonoca nponyckanus 1 Tu) 4
nonoca nponyckaus 1 w) 2

nonoca nponyckanus 600 MI'y) 4

nonoca nponyckanus 600 MI'y) 2

" 6 TTu Ha 2 kaHanax, 4 i Ha 4 kaHanax.

rny6uHa namsitn 200 MAH OTCYETOB
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Haunydine
9KCnyaTaLMOHHbIE
XapaKTEePUCTUKN
cpean BCex
ocuunnorpados

Bbicokasi TO4HOCTb M3MEPEHUIE 32 CHET CBEPXHU3KOrO YPOBHS
LUyMOB

Ocuunnorpad R&S®RTO pa3pabatbiBancs ¢ Lebio 06eCneyeHns MUHN-
MasbHOr0 YPOBHS LyMa. Bbinu yyTeHbI BCE aCNeKTbl — OT CUMMETPUYHBIX
BNC-coBmecTMbIX BXOAOB C Monocoi nponyckaxus 18 I 1o Bbico-
KOTOYHbIX ALLM 1 BXOAHBIX KACKAZ0B CO CBEPXHU3KUM YPOBHEM LUyMa.
Hu3kuit ypoBeHb COOCTBEHHOTO LyMa NO3BOASKET OOUTLCS BBICOKOM TOY-
HOCTW U3MEPEHMIA iaXe NPU MUHUMANIbHBIX 3HAYEHMAX PA3PELLEHNs o
BEpTVKANIN.

16-0uTHOE paspeLueHue No BePTUKau

BxonHoii kackap, ¢ Hu3kiumM yposHeMm wyma v 10 Ty ogHosiaepHblid AL
BNAIOTCS 3a10rOM HEBEPOSTHO BbICOKOW TOYHOCTU M3MEPEHNS W 0becne-
YMBAIOT NCKIIOYUTENBHO LUMPOKWIA AMHAMUYECKWIA Anana3oH OCLMnnorpa-
doB R&S®RTO. Pexum BbiCOKOI YeTkocTn (HD-pexum) 3apeicTeyeT Ha-
cTpanBaemyio GYHKUMIO GUALTPALMM HUKHWX YACTOT CUrHaNa Ha BbIXOAE
AL, 4T0 NO3BONSET YBENMYMTb BEPTUKALHOE Pa3pellerne oo 16 our.
®unbTpaums CHUKAET YPOBEHD LyMa KBAHTOBAHWS, Gnarogaps 4emy cra-
HOBSITCS BUAHbI MeNbYalilune noapobHOCTH curHana.

3anyck no menbyaiilumm noapoOHOCTAM CurHana

YHukanbHas cuctema umdpoBoro 3anycka komnaxun Rohde & Schwarz
1Cnonb3yeT Touku uamepenns ALLM B TpakTe cOopa AaHHbIX, NO3TOMY
BXO/IHbIE [aHHblE CUCTEMbI 3anycka MAEHTUYHbI 0TOBPaxXaemMoMy CUrHany.
Peaynbtatom ABNAETCS YPE3BLIYANHO HU3KMIA IKUTTEP CUrHANa 3anycka
naxe 6e3 NpoBefieHNs AONOAHUTENLHOM KOPPEKLMM B X0A€e nocTobpa-
0OTKM, @ TAKXE UCKTKOYMTENBHO BbICOKASH YYBCTBUTENBHOCTb, KOTOPas
MOXET ObiTb paciumpera o 16 6ut npu padote B HD-pexume. Bee ato
Nn03BOASET NONb30BATENAM BE30LLIMOOYHO BbIAENATH jaxe camble cnabble
CUrHansl.

1 BbicoKasi TOYHOCTb U3MEPEHMIi 3a CYET CBEPXHN3KOr0 YPOBHS

LyMOB

1 16-6GMTHOe pa3peLueHne No BepTUKaNM

1 3anyck no menbyailuMmM NoApPoGHOCTAM curiana

1 BbicTpoe 06HapyXeHue owmnBoK curHana Ha ckopoctu 1 MiH
OCLMJIIOrpPaMM B CEKYHAY

1 BcTpoenHas pyHkuusa aHanmaa cnektpa

[lnanasoH name-
peHuii n nonoca

nponyckaHus
ocumnnorpada

[lnanasoH uamepermii 10 mB

(1 mB/zen),

nonoca nponyckanms 1 My,
[lnanasoH uamepexuii

100 mB (10 mMB/nen),
nonoca nponyckanus 1 1Ty,

[lnanasoH uamepenuii 1 B
(100 mB/pen),
nonoca nponyckanms 4 Iy,

[nanasoH namepennin 1 B
(100 mB/gen),
nonoca nponyckanus 6 Iy

CK3 noporosoro
wyma npu 50 Om
(tun.)

100 mkB

200 mkB

3,6 MB

3,7vB

CrabunbHbiii 3anyck no — k
BbIGpOCy AnuTTbI0 < 50 Nc B

CK3 nopor. wyma
npw 50 Om (Tun.)
B % OT gnanasoHa

M3MepeHuii
1%

0.2%

0.36%

0.37%




BbicTpoe 0OHapyxeHne owneoK curiana Ha ckopoctu 1 MiH
OCLMNNOrpamMm B CeKyHay

Ocumnnorpadsl R&S®RTO otobpaxatot 40 1 MUAIMOHA OCUMANOrPaMM
B cekyHay. 4ToObl caenatb 370 BO3MOXHbIM, koMnaHus Rohde & Schwarz
paspaboTana cneuyannanpoBaHHyio NHTerpanbHyio cxemy ASIC ¢ on-
TMMWU3UPOBAHHbBIM anropuTMoM 06paboTkn curHanos. Ocumnnorpadbl
R&S®RTO no3sonsioT noab3osatensM ObICTPO 1 6e30LMO04HO 0BHAPY-
X1BaTb CNopajnyeckue ownbkn curHanos. Beicokast ckopocTb cHopa
JaHHbIX 06eCneynBaeTCs Aaxe npu OHOBPEMEHHON paboTe ¢ rucTorpam-
Mamu, a TaKKE NPK 3anyLLEHHbIX GYHKUMAX TECTUPOBAHNS MO MacKe 1
N3MEPEHUIA C NOMOLLBIO KYPCOPOB.

BcTpoeHHas dyHkumMs aHanusa cnekTpa

[lns npoBefieHNst YaCTOTHOrO aHanM3a nonb3oBaTeNto He0bXoaANMO MNLIb
3a4aTb LIGHTPabHYIO 4acToTy, Noaocy 0630pa 1 NoAoCy pa3pelleHns Ha
R&S®RTO a9 YeThipex unn MeHee aHanoroBbix CUrHaNOB — MO aHaNorK
C aHanu3aTopom cnekTpa. MHOroneTHWiA onbiT paboTsl B 06naCTH paspa-
0oTkn BY-yCTpOIACTB N03BOANA LOOUTLCS MCKNKOYNTENBHO LWMPOKOFO Au-
HamMn4eckoro AnanasoHa ocumunnorpados. AHanna cnektpa Ha 6ase BId
BbINONHSETCS C BbICOYAILLIEN CKOPOCTbIO, YTO AeNaeT nprubop naganbHbIM
CPEACTBOM [ 3axBara CNOPaaMyecknx CUrHanoBs nomex. B uensx Hanag-
kn ocumnnorpadbl R&S®RTO MoryT 0iHOBPEMEHHO 0TOBpPaxaTb CNekTp

11 COOTBETCTBYIOLUMIA €My CUTHAN, & TAKKE KOPPENPOBaTh CobbITUS. Mpn
paboTe B pexuMe CNeKTporpamMmMbl MOXHO BOCMOAb30BATLCS AONONHM-
Te/bHbIMW BO3MOXHOCTAMI aHanu3a, NpesoCcTaBAfeMbIMI Pa3NNYHbIMA
JETeKTopamm (B YaCTHOCTU, yaepXaHne Makcumyma) N GYHKUMAMM TecTu-
POBaHMS N0 Macke.

Mnockaa A4X gng nony4yeHns TOYHbLIX PE3YNbTaTOB U3MEPEHUI
Mnockas aMnAMTYAHO-4aCTOTHAs XapaKTepUCTIKa 0BECNEYNBAET TOYHbIIA
c60p AaHHbIX BO BCEI HOMUHANBHOI NONOCe Nponyckanus ocuunnorpada
R&S®RTO.

B=-ERRS=FNEE
| R&S®RTO:
1 MIH ocuMAnorpamMm/c

- W

== OO6blyHble CKOPOCTU
cbopa faHHbIX

¥ Tect no macke B0
A\ BpemetHoit o6nacti

T
|

h’

[ msases e LF]
Tect no macke B .
yacToTHOM 06nacTi  [REEEE S
-

-2 \
b -5

0 1 2 3 4 5 6 7
BxopaHas yactora, [Ty ———»
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Hu3kuii ypoBeHb NepekpecTHbIX NOMeX Jaxe npu paboTe ¢
BbICOKOYACTOTHbIMU CMTHaNamu

MpeBocxoaHas MexkaHanbHas passsiska ocumanorpados R&S®RTO obe-
CNeYmMBaET HaMMEHbLLME BOMOXHbIE MOMEXN Ha N3MEPSIEMBIA CUTHAN
O[HOrO kaHana OT CUrHanoB COCEAHNX KaHanoB. ocumnnorpadsl obecne-
YBAIOT BENIMKONENHOE 3HaYeHne pa3ssakn Gonee 60 ab Ha yacToTax oo
2 1Tu,

npeBOCXOﬂHOG 3KpaHnpoBaxune obecneynBaeT H13KIi YPOBEHb

NepeKkpPecTHbIX MoMeX Aaxe npu pa60Te C BbICOKO4aCTOTHbIMU

CuUrHanamu.




LLnpoyantumni
CNeKTP
BO3MOXHOCTEN

1 HenpeB3oiiaeHHaa rnybuHa namatv 2 Mapga 0TCYETOB

1 UHHOBaLMOHHBII 30HANBbHBIN 3aNyCK BO BPEMEHHOI U YaCTOTHOIA
obnacrax

1 AHanu3 paHee coOpaHHbIX JaHHbIX, BCErna AoCTymnHbIX B Oydepe
apxuBa

1 LUupokuit HAGOP MHCTPYMEHTOB A1 aHaNN3a CUrHaNoB

HenpeB3oiigeHHas rnybuHa namaTi 2 Mapg, OTCHETOB
Ocumnnorpadsl R&S®RTO B 623080 KOHGUIYPALMYM OCHALLEHBI NAMSTHIO
ans coBpaHHbIX faHHbIX ry6uHOIA 50 MIH 0TCYETOB Ha KaHan. Mpunoxe-
HUS, NPeHa3HAYEHHbIE /1St HENPEPLIBHOTO 3axBaTa AIMTENbHbIX MMY/lb-
CHbIX MOCNEA0BATENLHOCTEN MW NOCNEA0BATENBHOCTEN NPOTOKONbHBIX
610KOB [JaHHbIX, 3a4acTyt0 TPEOYIOT elle 60bLLER TYOUHBI NAMATH.
Mamstb ans cobpanHbIx AaHHbIX ocumanorpados R&S®RTO MoxeT ObiTh
pacluvpeHa o 2 Mnpg, otcyeto. O6paboTka CUrHanoB B creuyuanian-
POBaHHbIX MHTErpanbHbIx cxemax ASIC rapaHTupyet 6ecnepeboinHoCTb
paboThl axe Npu BONbLIOI ry6UHE NamsaTy.

MHHOBALMOHHLII 30HANbHBIA 3aNyCK BO BPEMEHHOMN U
YacTOTHOW 06N1acTAX

Ocumnnorpadbl R&S®RTO B 6a3080i KOHDUIYPALMM OCHALLIEHBI NAMSATHIO
ans coBpaHHbIX fJaHHbIX Fy6UHOIA 50 MIH 0TCYETOB Ha kaHan. Mpunoxe-
HUS, NpeHa3HaYeHHble A1s HENPEPLIBHOMO 3axBara JINTEbHbIX UMMYb-
CHbIX MOCNEL0BATENLHOCTEN MW NOCNEA0BATENBHOCTEN NPOTOKONbHBIX
610KOB AaHHbIX, 3a4acTyt0 TPEOYIOT elle 6onbLUeit ryOuHbI NaMsTy.
Mamstb ans cobpanHbix AaHHbIX ocuuanorpados R&S®RTO MoxeT ObiTh
pacluvpeHa 1o 2 Mnpg, otcyetoB. O6paboTtka CUrHanoB B cneuyuanian-
POBaHHbIX MHTErpanbHbix cxemax ASIC rapaHTupyeT becnepeboinHocTb
paboThl faxe Npu BONbLIOIH ry6UHe NamsTy.

AHanus paHee coOpaHHbIX JaHHbIX, BCEraa JA0OCTYMHbIX B
Oydepe apxusa

®yHkums 30HanbHOrO 3anycka ocuuanorpados R&S®RTO obecneunBaet
rpaduyeckoe pasaeneHne cobbiTiin BO BPEMEHHOIA 1 4acTOTHON 06na-
cTax. MNonb3oBaTenu MoryT 3aatb 0 BOCbMU 30H Nt060IA GOpMbI. 30HbI
MOTYT NIOMMYECKM 0OBEAUHSTLCS NO HECKONbKMM KaHanam Uam ¢ MoMOLLbO
MaTemMaTyeckinx GYHKUMIA. B 3aBMCMMOCTW OT HACTPOEK 30HbI, COObITIE
3anycka npoucxoanT Mb0o Npy NEPECEYEHNN CUTHANOM TPaHULL 30HbI,
MBO NP OTCYTCTBIW TaKOro Nepe-CeyeHns. 310 NO3BONSET OTAENTL
NOCNea0BaTeNbHOCTY YTEHMS/3aMNCK OT AAHHBIX MHTEPdECOB NaMITH BO
BpeMeHHo o6nactit. OTnNYNTENbHON 0COBEHHOCTBLIO 30HANBHOMO 3anycka
SBNSIETCS BOBMOXHOCTb €10 1CMONb30BaHNS Kak BO BOEMEHHOIA, Tak 1 B
4aCTOTHOI 06nacTsX.

R&S®RTO B cpaBHEHUM C 00bIYHBIMU Ocuunnorpadamu

R 4000 pa3 bbicTpee

B 100 pa3 GhicTpee

100 ThiC.0TCY.

BT Ol & 50 pas GuicTpee

[NnuHa 3anucu ons 4-x KaHanoB

10 MAH OTCy.

1 10 100 1000 10000 1000001000000

CkopocTb c6opa AaHHbIX, OCUNANOrPaMM/C —————»
. R&S®RTO 06bl4YHbIE OCLMANOrpadsl

Ocuwmnnorpadsl R&S®RTO obecneumnsator GecnepeboitHyio paboty
naxe npu 60bLLON rybuHe namsTy.

30HaNbHbIi 3anyck BO
BPEMEHHOI 1 4acToTHOM 06nacTu

Bocnpownsseaenue n3 apxuea
bl -—— <= NIDEIbITYLIMX BEIOOPOK
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LUnpokunii Habop MHCTPYMEHTOB AN aHAIM3a CUTHAIOB
Ocumnnorpadsl R&S®RTO noanepxusatot 6onee 90 dyHkuui name-
peHns. GyHKUMK CrpynnvpoBaHbl N0 CAEAYIOLWMM TUNaM: U3MEPEHNS
amnAUTyabl M BPEMEHU, N3MEPEHNS [KUTTEPA, MOCTPOEHME TNa3KoBO
Juarpammbl, NOCTPOEHME TUCTOrPaMMBI 1 M3MepEHUs crnekTpa. PyHKLmm
cbopa CTaTnCTUKW, rMCTorpamMmbl M GyHKLMM TPEHAA 1 TPEKa NO3BOAKIOT
NPOBOAMTL NOAPOOHBIN aHaNM3 Pe3ynbTaToB U3MepeHus. PesynbTathl 13-
MEPEHNS Takxe MOryT ObiTb MCMONb30BAHbI B MATEMATUYECKUX (DYHKLINSIX.

LlocTynHble pyHKUUM aHanu3a CUrHanoB

Cramuctika OT06paxeHne CPEAHEro 3HaYeHNs, MIUHAMANbHOr0/MaKCUMaNbHOTO 3HAYEHNS W CPEAHEKBAAPATUYECKOTO OTKIIOHEHNS

TucrorpamMma Ipacduyeckoe oToBGpaxeHne coObITU B BUAE TUCTOrPaMMBbI; ONPELENeHne aranasoHa 3MeperIii 1 pa3peLuenns s rMcTorpaMmMbl (BPYUHYIO im
aBTOMaTNYeCKn)

TpeHa, DyHKLMS OTOBPEMEHHOIO TPEHAA NS aHaNM3a MEIEHHO Pa3BNUBAIOLLNXCS BapuaLuil B peaynbTatax U3MepeHui (Mpoctoe 06HapyXeHne Bus-
HUS TEMNEPATYPHbIX YCIOBMIA HA Pe3ybTatbl U3MEPEHUIA)

Tpek AHann3 6bICTPO MEHAIOLUMXCH PE3YNbTATOB N3MEPEHUI, HANPUMED, NEPUOA; 0TOBPaXEHNE PE3yNbTaToB Ha BCEM WHTepBane cOopa AaHHbIX

Ctpobuposanme OrpaHunyeHve anana3oHa U3MepeHmii 3aaaHHbIM AnanasoHoM cUrHana (3aaBaembiM BPY4HYIO WM NPUBA3aHHBIM K CYLLECTBYIOLLEMY KYPCOPY au

[ManasoHam MacluTabupoBanms)

OnopHble AMHMM
Ocuwnnorpamma

MHOFOKpaTHbIe n3mepexHua

®yHKUMKM noucka u HaBurauum: ObicTpoe oOHapyXeHne cooes
MonHoueHHble BYHKLMM NOMUCKA YNPOLLAT aHANU3 [UIMHHBIX NOCNea0Ba-
TENbHOCTEN curHanos. lMonb3oBateni MOTYT OCYLLECTBNATL NONCK OCLMN-
Jiorpamm no PasinyHbIM KpUTepUam, Takum Kak cobou CuUrHana, LabNoHbI
curHana un cogepxvmoe npoTokoioB. B 3aBucumoct ot KOHKPETHOTO
MPUNOXEHNA NONb30BATENN MOTYT BLINONHATH MOUCK MO aHANOrOBLIM UK
UMGPOBLIM KaHasamM, ONOPHbIM WK PACYETHBIM OCLMANIOrPaMMam 1 Mo
CurHanam nocnefoBatenbHbIX LWWH. Bce cobbiTust CBOAATCH B Taﬁnmuy C
YKa3aHnem BPEMEHHbIX METOK. [Tocne aToro NoOb30BATENb MOXET n3y4yartb
OTAeNbHbIE coObITUA B OKHE MaCLLITa6VIpOBaHVIFI n nepemMewaTsca Mexay
HUMW. Hanpmmep, MOXHO NOCMOTPETb KOJIMYECTBO UMMYNbCHbBIX own6oK B
TabnuLLe U U3y4nTb PACTIONOXEHIUE KaXI0i OTAENbHON OLWNGKN Ha OCLA-
norpaMme OTHOCUTENBHO JPYTX CUTHASOB.

Onpenenexne OMOpHbIX MHKIA (BPY4HYIO, aBTOMATUYECKIA WIN MYTEM YCPEAHEHMS); ONLMOHANBHOE OTOBPAXEHUE HA OCLMINOrpaMMe
Tpaduyeckoe 0TOBPaXeHNe Pe3yNbTATOB HA OCLMANOTPAMME, HANpUMEP, ANg Lieneil OKyMEHTUPOBaHHS

OnpeﬂeneHme MakCUManbHOro KonnyecTea msmepeHMM Ha ocuunnorpammy
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Bepayuiune B oTpacau UCnbITaHNS Ha COOTBETCTBUE MACKeE:
ObicTpas HacTpolika, HafleXHble pesysbTarThl

McnblTaHus Ha COOTBETCTBUE MACcKe NO3BONSKOT ONEPATUBHO BbIBAATH
baKT HaxOXAEHUS CUrHana B 3afiaHHbIX Npefenax aonycka, YTo no3eonset
C NErKOCTbIO 0OHAPYXMBATb OTKNOHEHIS CUTHANOB OT HOPMbI M OLIEHMBAT
KayecTBO M CTabUAbHOCTb PAbOThl UCMLITYEMbIX YCTPOICTB. AHOManMu
CUrHana 1 HeoXxuaaHHble peaynbTaThl 1erk0 0GHapYXMBAIOTCS NPK OCTa-
HOBKe U3mepeHus B ciiyyae HapylieHns macku. Ocuunnorpad R&S®RTO
obecneynBaeT rMOKOCTb 1 yoOCTBO NpoLecca 3afaHns macku. Cosnanne
MacK/ M3 OMOPHOTO CUrHana uin 3aflaHne Macku, COCTOALLEN U3 (Mak-
CUMYM) BOCbMI CErMEHTOB, MOXET ObITb BbINOAHEHO BCETO HECKOABKUMM
HaxaTuamm knasuil. Y106kl BbICTPO NPUCTYNUTL K PaboTe, MOXHO CO3MaTh
CEermMeHTbl Mackn Ha 3KpaHe C MOMOLLbIO MbIlW 1A Nanbla. B aanbHei-
LIEM MOXHO HAaCTPOWTb MO3MLMN TOYEK MACKM B AMANIOTOBOM OKHE TECTH-
POBaHNS N0 MAaCKe.

BbiCTpoe coxpaHeHne pe3ynbTaToB

OcumnnorpaMMbl MOTYT COXPaHATLCS B daiinax pasanyHbix GOpMaToB Uau
ckaymsatbes yepes Ethernet-nHtepdeiic s nocnenyiowero aHannsa ¢
nomoLpto, Hanpumep, MO MATLAB © nnu Excel. Conepxumoe akpaHa
TaKKe MOXET OblTb BbIBEAEHO HA NeYaTb UK COXPAHEHO. BO3MOXHOCTb
3arpyski fiaHHbIx B npubop R&AS®RTO aBnseTcs yHukanbHoit. Korna s
ocuunnorpade yCTaHOBAEH CneuManbHbIid peximM paboTbl, OH BbIMOAHAET
HenpepbIBHbIA 3axBaT 100 ocuuanorpamMm B CEKyHAy, NPOBOAKT X 06pa-
6oTky u nepenaet Ha K yepes Ethernet-coeamnHenne.

BapmaHTbl XpaHeH!s AaHHbIX

Copepxumoe ocupnnorpamMma NOAHOCTbIO

BbIOOP (MacwTab, Kypcop, CTpob, py4Hoit)
KONMYECTBO BbIGOPOK

apxuBHas NamsTb

OueHkn TUCTOrpamMMbl
pesynbTathl M3MepeHuil
[ONrOCPOYHbIN TPEHL,

nBonyHblin, XLS, .CSV, kaHanbl 1-4

dopmar 13MepUTENbHbIE

NaHHbIe

rpaguyeckuit PNG, JPG, BMP, TIF, PDF
PDF, HTML, DOC

VXi, LabView, LabWindows, .NET

oT4eThl

[paiisepsbl
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YNy4LeHHbIN NHTEp-
Qelnc nonb3oBaTens

1 EMKOCTHOI# CeHCOpHbII 3KpaH BbICOKOr0 pa3peLueHus ¢
noaAepXKoil XecToB

1 MpocTas HacTPoiika 0TOGPaXEHUS OCLMIOrPaMM C MOMOLLbIO
TexHonoruun R&S®SmartGrid

1 BbICTPBIN BOCTYN K K/IIOYEBbLIM UHCTPYMEHTaM

1 YeTKOCTb ynpasneHms 3a CYeT LiBETOBOI MapKUPOBKU

1 MaHenb npunoxenuin ans 6bICTPON HACTPOIKKU PYHKLMIA aHanM3a

MpocTaa HacTpoiika 0TOOPaXXEeHUS OCLUNNOrPaMM C MOMOLLbIO
TexHonorum R&S®SmartGrid

®yHkums R&S®SmartGrid npeaHasHayeHa anst KOHPUIYpUPOBaHUS OTO-
OpaxeHus. [Ing peLieHns CNoXHbIX M3MepUTENbHbIX 3aad, TpeOyoLLmx
1ICNONb30BAHNS HECKONbKMX 3KPaHHbIX 0TOOPaxXeHuii, obecneynBaeTcs
BO3MOXHOCTb COBMELLIEHNS OKOH Ha HECKOMbKMX BKnadkax. Ha Bcex ama-
rpaMmax U3mMepeHns 0TobpaxatoTcs MacluTabHble METKW, NO3BONSOLLNE
MFHOBEHHO CYMTbIBATb BAXHbIE XapaKTEPUCTUKN CUTHANOB.

@nnunuschmnz ATOZ044 - Oscifloscope - & GHs - 20 G5

10

\cnonb3oBaHmne XecToB as perynMpoBki 061acTv MaciuTabupoBaHust

EMKOCTHOI1 CEHCOPHbIN 3KpaH BbICOKOr0 pa3peLueHuns ¢
noAanepXKoi XXecToB

Moznepxka BO3MOXHOCTY BbIOOPA 1 NPUMEHEHNS BYHKLMA C NOMOLLBIO
nanbua. MpocTo nepetawmTe CUrHasbl B HyXHOe MECTO W BOCMNONb3YITECH
XecTamu ynpasneHust ans MaclutabupoBaHns 0To6paxeHmus — ObICTPO

1 TO4HO Bnarogaps 12,1-410/iMOBOMY EMKOCTHOMY 3KPaHY C BbICOKUM
pa3peLleHnem.
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; : |

b

b

v S —_—
HacTpausaemoe oToGpaxete
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BbICTPLIN JOCTYN K KNHOYEBbIM UHCTPYMEHTaM

MaHenb MHCTPYMEHTOB Y BEPXHEN rPpaHmLbl SKpaHa 06ecneynBaeT fOCTyn
K 4aCTO MCNONb3yeMbIM GYHKLASM, TakUM Kak U3MepeHus, Maclutabu-
poBaHue 1 BMN®. C ee NOMOLLbIO HACTPOIKA 3MEPEHUS 3aHUMAET NLLib
HECKOJIbKO CEKYHL: HYXHO BCETO NNLLb aKTUBMPOBATb GYHKLMIO HACTPOIIKK
N3MEPEHNIA HA NAHENN UHCTPYMEHTOB, BbIOPATL HYXHYIO N3MEPUTENbLHYIO
OYHKLMIO M KaHAN-UCTOYHUK CUrHaNa Ha GOKOBOI NaHenw.

1. BbliBpaTh GyHKLMIO
HaCTPOWKI N3MEepeHIst

H B O REEE or Jls-- I

OTMEHa  BO3BpaT  ChpaBka = HaCTPOWKM HacTpoilkn  caenatb c03aatb 0YUCTUTb = ABTOHA- | CTaHAapTHble nyck/CTON  BbINOAHWUTL HaliTh ypoBEHb
npubopa COXpaHEHUs = CHUMOK oTcyeT 3KpaH CTpOika  HacTpolikvn 0AHOKpaTHOE 3anycka
JKpaHa n3mepeHne
- - e T

HE o) o E3 P2 = =\

(4] FFT Bef 1 -
maclra- - nouck Kypcop  TeCTUpOBaHWE rucTorpamMmMa  HacTpoika byHKuma BNo Mapku-  OBHOBWTb OMOPHYID  COXPaHWUTb  30HAbHbIN Kop3nHa
6upoBa- no Macke 13MepeHus QuickMeas poBKka ocuunnorpaMmy curHan 3anyck
Hue

YeTKOCTb ynpassieHns 3a CYET LIBETOBOI MapKUPOBKU

OpraHbl ynpasnenus CUCTEMON BEPTUKANBHOTO OTKNOHEHNS 1 CUCTEMOIA
CMHXPOHW3ALMN UMEIOT LIBETOBYIO MapKUpoBKy. MHOroLBETHbIE CBETO-
JVOJHbIE MHAMKATOPbI BOKPYT MOBOPOTHBIX Py4eK 0603HAYAI0T TEKYLLMIA

KaHan COOTBETCTBYIOLMM LIBETOM. LIBeTHas MapKupoBKa COOTBETCTBYET —
0TOGPAXEHMI0 CUrHana Ha akpaHe. Takoe YeTkoe COOTBETCTBUE 0Becne- HUK
YMBAET PUTMUYHYIO PABOTY, AAXE NPU BbINONHEHUI CNOXHBIX KOHTPOBHO- e
N3MEpPUTENbHbIX 3a/1ay.

Oscilloscops + 4 GHz -+ 20 GSals

CurHan

lukTorpamMma curHana

AKTMBHbIV kaHan

Mapkvposka cetki

Macwrab

Rohde & Schwarz Lindpossle ocumnnorpadel R&S®RT02000 11



MNaHenb npunoXxexuit ans GbLICTPOIN HACTPOIKN GYHKLUN
aHanusa

MaHenb NpUnoxeHuin 0becneymBaeT LOCTYN KO BCeM BYHKLUMAM aHannsa,
TaKMM Kak aHaan3 cnekTpa, KUTTepa v NapameTpoB ANEKTPONUTAHMS.
MoanepxnBaeTcs BO3MOXHOCTb A00aBAEHMS COOCTBEHHBIX MPUAOXEHNI
1S aHanuaa, Hanpuvep, cpeapl ucnonHexus MATLAB™, B nonb3oBatesib-
CKyI0 narenb. [ng 3anycka aTux GyHKLMA NPOCTO HAXMUTE COOTBETCTBYIO-
LLYIO KHOMKY B MaHeNM NpunoxeHui.

[lokyMeHTUpoBaHMe pe3ynbTaToB OAHUM HaXaTUEM KHOMKK

Ocumnnorpadbl R&S®RTO noaaepxuBatoT BO3MOXHOCTb JOKYMEHTMPOBA-

HWS PE3YNbTATOB M3MEPEHWIA:

1 [leyatb 1 COXpaHeHe CHUMKOB 3KpaHa ¢ OcLuniorpammamm n
pesynbTatamu

1 [leyatb 1 COXpaHeHne CHUMKOB 3KpPaHa B BUAE OTYETa, BKIKOYAS
HacTPONKM Npnbopa

1 [TpoCTOE CYMTHIBAHME XapaKTEPUCTUK CUrHana Bnaroaapst HarnsaHoM
MapKMPOBKe KOOPAMHATHON CETKM

1 Vicnonb30BaHne LUBETHOM MapKUPOBKKM NS 0603HAYEHUS aHOMaNuiA
curHana Ha amarpamme

1 CoxpaHeHue ocLManorpamMm, rucTorpamm 1 pesynbTatoB 3MepeHus
B 1BOMYHOM Buae, B hopmartax .XLS nnm .CSV ans nposengHus
JanbHenwero aHanuaa Ha MK

[lnanoroBblie OKHA C AnarpaMMamu NPOXOXAEHMS CUTHAIOB
[narpammbl NPOXOXAEHNS CUTHANOB, MPEACTABNEHHbBIE B AMANOTOBbIX
OKHax, NO3BONSIOT BI3yanu3npoBaTh NPoLecc 06paboTkyi CUrHaNoB, YTO
YNPOLLAET HACTPOIiKY 3mepeHns. COOTBETCTBYIOWME CCbkM 06ecneyn-
BaIOT BO3MOXHOCTb HENOCPEACTBEHHOIO NEPEX0Aa K I0TMYECKN CBA3aH-
HbIM HacTpolikam. Kronku «Bnepea» un «Hazaa» no3sonsioT GbICTPO ne-
PEMELATbCs N0 AManoroBbiM OkHaM. Moaynpo3payHsie AuanoroBblie OkHa
00€eCcrneynBaioT BO3MOXHOCTb BU3YaNbHOTO KOHTPONS BCEr0 NpoLecca
M3MepeHNs. YPOoBEHb NPO3PAYHOCTU MOXET BbiTb HACTPOEH C MOMOLLBIO
KHOMKW PEryAMPOBKI UHTEHCUBHOCTL. M0Nb30BATENN MOTYT MUHUMU3N-
poBaTh AMANOrOBbIE OKHA [0 aKTUBHbIX NOAEN BBOAA U PA3MELLATb WX B
No6oM MeCTe 3KpaHa.

12
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MpocToii BLIGOP cXembl HACTPOeK npubopa

Ocupnnorpad R&S®RTO MoxeT coxpaHsaTh HacTPOIKM Nprubopa ans
NOBTOPSHIOLLMXCS M3MEPEHMIA. Kaxaas cxema HacTpoek npubopa coxpa-
HAETCS BMECTE CO CHUMKOM 3KpaHa, Ha KOTOPOM MOKa3aHo COAEPXMMOe
3KpaHa B MOMEHT coxpaHeHus. [1ob3oBaTenn MoryT npocTo NpocMaTpm-
BaTb CHIMKM 3KpaHa 11 Hax0AuTb NPaBUbHYI0 KOHGUTYpaumio.

YnaneHHblit goctyn B nto6oe Bpems

Ocupmnnorpadbl R&S®RTO MoryT ynpasasTbCs ANCTAHLMOHHO C MOMOLLBIO
MK nan mobunbHoro yetpoiicTea. OToBpaxaemblii N0Ab30BATENLCKNN
MHTEPENC 1 MCMONb3yeMble QYHKLMM MW 3TOM HE OTAMYAIOTCS OT TeX,
KOTOpbIE NPEeLCTaBneHsl B camom ocuuanorpade. Bee dyrkumm ocumn-
norpada Takxe JOCTYMHbI AMCTAHUMOHHO Yepe3 Ethernet, GPIB nnn USB
nHTepdeiic.

BbiGop A3bIKOB

Monb3osatenbckuit naTepdeiic ocunanorpados R&S®RTO noaaepxmBa-
€T HECKOMbKO $13bIKOB. A3bIK MOXET ObiTb M3MEHEH BCEro 3a HECKOJbKO
CekyHA B npouecce paboTbl npubopa, 4To AenaeT aToT ocumanorpad no-
HACTOALLEMY MHTEPHALIMOHANbHBIM NMPUBOPOM.

O L ROl S

G 1 RO
| —— - o} Y
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YNydLleHHbIN NHTEP@EC NONb30BATENS

MpocTasa HacTpoiika 0ToOpaXeHns

I T ] OCLUAFOrpaMm C NomoLLbio TEX HEE
R&S®SmartGrid —

1 HactpanBaemoe 0To6paxeHne ¢ NOMOLLbIO GYHKLMY

A iAo RBSENABIdm A M AARATA A
yLl LIJ e H H bl Vl 1 COBMeLU,eHl/le OKOH Ha HeCKOJIbKMX BKNaaKax

1 MacwtabHble METKN Ha BCEX OCAX

MaHenb npunoxexHun ang
ObICTPOI1 HACTPOMKKN PYHKLMI ——
daHaNnun3a 4 '

1 [1psiMOiA BOCTYN KO BCEM

1 QYHKUMSM aHanmsa

1 Yno6Hoe no0aBneHne noib30BaTenbCKmx

Setup

¢)> ROHDE&SCHWARZ  R1p2064 - Oscilloscope - 6 GHz - 20 G

NPUIOXEHNIA
1 [lekoanpoBaHue NpoToKOIOB 3a
CYUTAHHbIE CEKYHAPbI

b NPUIOXKEHUI AN
‘PO HACTPOMKM DYHI
n3a

10/ AOCTYN KO BCEM

UMAM aHanmn3a

HOe f00aBNEHINe NONb30BATE
OXEHUI

IMPOBaHe NPOTOKONOB 3a
IHHbIE CEKYHIbI

== File |[Horlzontal Trigger Wertical Math Cursor Mess Masks Search Analysis Dis
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BbICTPbIN BOCTYN K KNHOYEBLIM MHCTPY-
MEeHTaMm
1 [TaHenb MHCTPYMEHTOB A5 ObICTPOro A0CTyNA K

bYHKLMAM

1 bokosas naHenb ansg yao6HOM HACTPOMKM N3MEPEHMS . .
EMKOCTHOIN CEHCOpPHbIN 3KpaH

BbICOKOIo pa3peiwueHusa ¢ noa-
LePXKOW XecToB

1 fipknid 3kpaH ¢ anaroHanbio 12,1 (31 ¢m)

1 EMKOCTHO CEHCOPHBIN 3KpaH

1 PasmeLleHne CUrHanos ¢ MOMOLLbIO YHKLNN

nepeTackuBaHus
1 AIcnonb30BaHWe XECTOB 1
MacLITabupoBaHua

YeTKOCTb YNpaBneHnsa 3a cyet

LIBETOBOM MapKMPOBKY

1 DleMeHTbI YNpaB/eHus C LIBETOBOM
MapKM1POBKOW YKa3blBAIOT TEKYLLWIA BbIOPAHHbIV
KaHan

1 LIBeTOBas MapK1poBKa NCTOYHMKA 3anycka

Rohde & Schwarz Llndposbie ocuunnorpadsl R&S®RT02000 15



N3mepeHne
napameTpoB
3NIeKTPONUTaHUS

DetanbHoe 0TOOpaXeHne CUTHANOB 3NEKTPONUTAHUS C
16-OMTHBIM paspeLueHnem

[laxe camble Mano3ameTHble NOAPOGHOCTY IMHAMMYECKMX CUTHANOB
MOTYT MrpaTh BXHYIO PONb NPY U3MEPEHMSIX NapaMeTPOB SNEKTPONK-
Tanms. OfH1M 13 NPUMEPOB SBNRETCH NPoBepka napameTpos RDS
(CBEPXHM3KOE COMPOTUBNEHNE KaHana B OTKPLITOM COCTOSIHUM) s

MOMM-Tpan3ncTopoB. Pexum Beicokoit yeTkocT (HD-pexum) ocumnnorpa-

®oB R&S®RTO nopaepxmsaet 16-61THOE paspeLleHre no BEPTUKaIN 1
no3BoAseT 0Tobpaxatb 1 U3MepPSTb Aaxe Te NOAPOBHOCTI CUTHANOB, KO-
TOpblE OblN He3aMETHbI paHee. brarogaps 16-6uTHOMY paspeLuenmio no
BepTvkann HD-pexum 06ecneynBaeT BO3MOXHOCTb NPOBEPKM NapameTpa
RDS,, B BUAIE KPYTU3HbI HANPAXEHNUS CTOKMCTOK MPY 3aMKHYTOM TPaH3u-
CTOPHOM NepekoyaTene.

AHanu3 cnopaguyeckux NoOMex ¢ MoMoLLbi0 camoro GbICTPOro
Ha pbiHKe ocuuiorpada

Ocumnnorpadbl R&S®RTO onTMMNU3MPOBaHBI /1S ONEPATUBHOTO NONY-
YEeHWst PE3yNbTaTOB M3MEPEHUIA, M03B0ASA 0TOOpaxaTb A0 1 MunaMOHa
ocuMAnorpaMm B cekyHay. YHukanbHas GyHkuns brid-ananusa ¢ anna-
paTHbIM YCKOpeHnem 06ecneynBaeT BO3MOXHOCTb 3axXBaTa, aHannsa n
0TOOpPaXeHUs Pe3yNbTaToB CNEKTPANbHOIO aHann3a co CKOPOCTbIo bonee
yeM 1 ThiC. ocunnnorpamm B cekyHay. OyHkuma nomoraet 06HapyxuBaTs
Penko BO3HUKAIOLLME NOMEXM Ha LUNHE 3NEKTPONUTAHNA UV B XOLE aHa-
nn3a M. [ing BblAeNeHNs 3TUX NOMEX C LIESblo NPOBEAEHMS NOAPODOHO-
ro aHaau3a BO BPEMEHHON W YaCTOTHOI 06AACTAX BOCMONb3YITECH NHHO-
BALMOHHOM QYHKLMEN 30HANbHOIO 3anycka.

MonHas nuHeiika NPoOHMKOB ANS U3MepPEeHUii napameTpoB
aneKTponuTaHus

BbICOKOTOYHbIE NMPOBHIKN HANPSXXEHNS 1 TOKOBbIE MPOBHUKM C COOT-
BETCTBYIOLMM U3MEPUTENbHBIM ANANa30HOM UIPaOT UCKTIOYUTENBHO
BAXHYIO PO/ib A9 U3MEPEHUIA NapaMeTpoB anekTponuTaHus. Komnanns
Rohde & Schwarz npegnaraet nonHyto anHeiky NpoOHMKoB, paboTatoLmx
B AnanasoHe ot MKA 10 KA v oT MKB [0 kB, ans pa3nnyHbix 3aaay u3me-
PEHUS NapameTPOB 3NEKTPONUTAHNS.

16
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N3mepeHne
LleNOCTHOCTU NUTAHUS

1 bonblume 3HaYeHMs CMeLLeHUs NOCTOSHHOI COCTaBNSIOWEN C
MCNONb30BaHNEM BbICOKOTOYHbIX MPOOHUKOB

1 TouHble n3mepenuns nynscauuii u nomex (PARD)

1 OGHapyxeHne BAMSIOLNX UCTOYHUKOB

Bonblune 3Ha4YeHUs cmelLLLeHns NOCTOSHHOW COCTaBASIOLLLEN C
MCMO0Ib30BAHUEM BbICOKOTOYHbIX MPOOHUKOB

Mpo6Hnk R&S®RT-ZPR20 npeaHasHayeH st M3MepPeHMiA napaMeTpoB
LUIMH 3NeKTPONUTaHWUS 1 061aaeT HENPEB30IAEHHBIM BCTPOEHHBIM CMe-
LeHrem 60 B, no3Bonss yBennymBath 0T06paxeHne HU3KOYPOBHEBBIX
CUrHaoB C BOMbLIMMM YPOBHSMM CMeLLeHNs. MpoBHUK obecneynBaeT
BO3MOXHOCTb NOAYYEHUS UCKIIOYNTENBHO TOYHBIX PE3YNLTATOB U3MEPEHNS
Gnarofiaps HU3KOMY YPOBHIO Wyma ¢ koadduumeHTom ocnabnenns 1:1,
NPEBOCXOLHON HArpy3sKke no NOCTOSAHHOMY TOKY, CBEPXLUMPOKOI N00Ce
nponyckanus 2 L 1 BCTDOEHHOMY BbICOKOTOYHOMY BONBTMETPY.

TouHble namepenus nynbcauuii u nomex (PARD)

C ymeHbLUeHneM YPOBHEN A0NYCKa LUNHBI SNEKTPONUTAHUS PAcTeT
CNOXHOCTb NOJTY4EHUS TOYHBIX PE3YNBTATOB U3MEPEHUS YPOBHS NyJbCa-
umit. Bnaroaaps HU3KOMY YPOBHIO COOCTBEHHBIX LLYMOB OCLMANOrpadbl
R&S®RTO sBASIOTCS MaeanbHbIM MHCTPYMEHTOM A1t BbINONHEHWS BbICOKO-
TOYHbIX U3MEPEHWIA LIENOCTHOCTI MOLLHOCTY, TAE UMEET 3HAYEHNE KaX bl
MUNINBONBT. BbicOKast yacToTa 0OHOBNEHMA faHHbIX ocuunnorpada no-
3BOJISIET ObICTPO 06HAPYXMBATb PEAKME W CaMble HEDAArONPUATHBIE Myflb-
cauuu, a Takke nepruoamyeckne 1 cnyyaiibie nomexu (PARD).

OOGHapyxeHue BAMSIOLMX MCTOYHUKOB

MepenoBas dyHkUs BN ocumnnorpada obecneynBaeT BO3MOXHOCTb
OTOOPAXEHMS XapaKTEPUCTUK NEPEKIOYEHNS 1 NO3BONSET NPOBOAMTL
ObICTPbIA MOUCK MCTOYHIKOB, 0Ka3blBAIOLLMX BANSHIUE HA LUMHY SNEKTPO-
nuTaHNs, Taknx kak curHanel 3G unm Wi-Fi. Anroputm, 1cnons3yembiin npu
pacyete B®, no3sonseT BbINONHATL aHAN3 CNEKTPa HE3aBUCUMO OT
HacTpoek BO BpeMeHHON obnacTu. Bee 310 06ecneynBaeT BOIMOXHOCTb
ONepaT1BHOrO NOJY4EHUs NOMHOTO NPELCTABNEHNS O XapaKTepucTkax
LUIMH 3NEKTPONUTAHNS.

Manowymsaumin BXOAHO
kackan R&S RTO
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—
“‘

Rohde & Schwarz Lindpossle ocumnnorpadel R&S®RT02000 17



N3mepeHne 1

aHaNM3 NnapamMeTpoB
3NEKTPONUTAHNS

1 MacTep namepenuit Ang onepaTUBHOrO NOJNy4EHNS Pe3yNbTaToB
1 AHanu3 rapMOHUYECKOro ToKa B COOTBETCTBUM C TPeBOBaHNUAMY
ctanpgaptos EN, MIL n RTCA i

|Elmnn|:l's Settings D

1 MpocToe 1 HarNsiAHOE OKYMEHTUPOBAHUE Pe3yNbTaToB

M3MepeHVIi7I | Differential voltage probe:

- Connect the + to the drain of the transistor
= Connect the - to the source of the transistor

Current probe:

MaCTep I/I3MepeHVII7I Ang onepatuBHOro nojiy4yeHns - Connect It to the source af the transistor
pe3ynbTaToB ] T Voltage

Mocne BbIGOPa BYHKLUMM N3MEPEHIS 3anyCKAETCsH MacTep M3MEPEHNI, ; ; :
PYKOBOASLLMIA HACTPOKamMK L1 BCEN CXeMbl n3meperus. MoapobHble ) " et
UANKOCTPALIAN NOMOTYT NPaBMLHO BbINOMHUTL BCE NOAKNIOYEHUS. 3aTeM —

ocuunnorpad BbINOSHAET ABTOMATUYECKYIO HACTPOIKY U 0BecneynBaet
onepaT1BHOE NONyYeHe PesynbTaTos. B Lendax JoKyMeHTUpOBaH!A onpe-
JENeHHbIX CBOMCTB CUTHaa MOXHO M3MEHUTb KOHdUIypaLmio npnbopa
WA BbIMOJHUTL HACTPOIAKY NOHOCTBIO BPYYHYIO.

Execute

AHanua rapMoHMYeCcKOro Toka B cooTBeTcTBUM C TpeboBaHusMyn BT PEELE
craipaptos EN, MIL n RTCA [
Mpu pa3paboTke UMNYAbCHBIX UCTOYHWUKOB NUTaHNS B 3aBUCUMOCT OT
061acTV NPUMEHEHMS BO3HIKAET HE0BXOAMMOCTb B CNEAI0BAHUN Pas-
NMYHBIM CTAHAAPTaM 1S OFPaHNYEHNs rapMOHNYeCcKoro Toka. Onuus
R&S®RTO-K31 obecneunsaeT noanepxky nonb3osarens B Xofe TecTpo-
BaHIS HA COOTBETCTBIE BCEM OBLLIENPUHATLIM CTaHaapTam:
EN61000-3-2, knacchl A, B, C, D, MIL-STD-1399 n RTCA DO-160.

Pe3synbTathl U3MEPEHNS rapMOHNK
TOKa C MHAVKALMEN HAPYLIEHNIA

MpocToe 1 HarngaHoe AOKYMEHTUPOBAHNE Pe3yNbTaToB & T &
U3MepeHuit

NioGble pesynbTathi MOrYT BbiTb BHECEHbI B NPOTOKON UCTLITAHWI NPOCTIM " i e

HaXaTuem KHOMKW. B pOTOKONE MCTbITAHMIA LOKYMEHTUPYETCS TekyLuas s

CXema WCTbITaHWiA 1 ee HacTPOMKK. [N nonb3oBaTeneit NpeacTaBneHbl
rMoK1e BOIMOXHOCTU 3ajaHna ctenexdu getanusauin BHOCUMbIX B NpPO-
TOKO/ NaPaMeTPOB U HACTPOVIKW BHELLHErO BWAA, HAaNpuMep, nyTem
no6asneHns GupMeHHoOro norotuna. NMoaaepxMBaeTCs BbIBOL, AaHHbIX B
dopmare PDF n RTF.
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Pelwenne

3ady dHaJIn3d
B HECKOJIbKNX

0bnacTsx

Motpe6GHOCTM NoNb30BaTeneit

B xofe ncnbiTaHuii COBPEMEHHBIX BCTPANBAEMbIX CUCTEM YACTO BOSHWKAET
noTPe6HOCTb B PELLEHM MHHOBALMOHHBIX 3aAay. PasnnyHble GYHKLMO-
HabHblE 6I0KM, TakMe Kak MCTOYHWK HAMPSXKEHNS, MPOLIECCOP, AaT4NKM,
LMdPOBbIE YCTPOIICTBA BBOAA-BbIBOAA M BECMPOBOAHBIE MHTEPDEIACHI,
B3aNMOCBA3aHbl HA YPOBHE MHTErpanbHbIx cxeM (MAC) nan nnar, yto ae-
NaeT UX BOCIPUMMYMBBIMM K B3aUMHbIM NOMexaM. 19 npoBeaeHus oT-
nafikm Heo6x0aMMo 06€CNeYnTb BREMEHHYIO KOPPENALMIO C PASNNYHBIMU
CUrHanammn 1 iaHHbIMK, TaKUMM Kak TOK, HanpsKeHne, BA0KM AaHHBIX,
OMOPHbIA TAKTOBBIIA CUTHAN, CUTHANbI 4ATYNKOB 1 GECMPOBOAHbBIE aHHbIE.
Jl0 HaCTOALLEro BpeMeH Ans U3MepEeHNin BO BPEMEHHOI 06nacTit 1 npo-
BELIEHNst CNEKTPANIbHOTO, IOMNYECKOro 1 MPOTOKONBHOIO aHanu3a, a Takke
reHepaumy TaKToBbIX CUTHANOB M JAHHbIX UCNOMb30BANNCH CreLmManism-
POBaHHbIE N3MEPUTENbHbIE NPUOOPLI.

Pewwenne komnanum Rohde & Schwarz

R&S®RTO - nepable ocumnnorpadbl, 0CHaLEHHbIE MOLLHBIM reHepaTo-
pom curHano. OHU NpeanaraioT NOAHOCTbI0 MHTEPUPOBAHHOE PELLIEHIe
IN15 NPOBEAEHNS aHaNM3a B HECKOMbKIX 0BAACTSAX C MOMOLLBIO GYHKLMIA
4aCTOTHOrO, MPOTOKOMBLHOTO W NIOMMYECKOr0 aHanu3a. [onb3oBareny no
[OCTOWNHCTBY OLIGHST CTaHAAPTU3MPOBAHHBIA MHTEPdEiic, 0becneynsalo-
Lmit eamHO0BPa3me M NPOCTOTY PaboThl CO BCEMU DYHKLMSIMI, U HE OCTa-
BAT 6€3 BHUMaHMS TOT BakT, 4To BCE DYHKUMM aHann3a KoppenrnpoBaHs
no BpemeHn. NpruBeaeHHbIA HXe NPUMEP B MOMHON Mepe IEMOHCTPU-
pyeT BCe NpeumyLLIecTBa NPeaCTaBAeHHOro peLleHus. Cnopaanyeckue
OLWNOKM GYHKLMIA BCTPANBAEMbIX CUCTEM 3a4aCTyI0 BbI3BaHbI NOMEXaMu
OT BHYTPEHHEro 1cTouHmka Hanpsixenus. Ocumnnorpadsl R&S®RTO no-
3BO/ISIOT NPOBOATL AHANM3 KAYECTBA HANPSXEHNS MUTAHNS BO BDEMEH-
HOI1 1 4aCTOTHON 061aCTsX B 3aBUCMMOCTM OT 3arpyXeHHOCTM NPOLIECCO-
pa 1 uHTepdeinca. BCTpoeHHbIid reHepatop MOXET UCNOAb30BaTLCA ANs
nporpamMmmnupoBanns MY uam GopMnpoBaHns TECTUPYEMbIX CUTHANOB. 3TO
YHMBEPCANbHOE pellieHne 06eCneynBaeT BO3MOXHOCTb ONepaTBHOro 06-
HapyXeHns OLINBOK Aaxe B CAOXHbIX CUCTEMAX.

Ocuunnorpadbl R&S®RTO: KOMNNEKCHOE peLueHne Ans NPOBeAeHUs aHanM3a B HECKOJIbKMX 001acTsX

—~——

AHanorosbie cuUrHanbl

1 OTnaaka

1 LlenocTHOCTb curHanos

1 AHann3 napameTpoB
ANEeKTPONUTAHMS

Multi

e I

Jlornyeckue curHanbl
1 OTnaaka

1 Bepudukaums faHHbIx
1 [lekoampoBaHue LWnH

————
MpoToKonsl YacToTHas o6nactb

1 [lexonmpoBanxue 1 AHanu3 cnekTpa

1 CMHXpOHM3aLmS 1 AHanua M

1 OTobpaxeHue 1 AHanu3 curHanos

CMBOJ10B
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nﬂgi
Anann3 MSO:
HENpPeB30WUAEHHbIV B

CBOEM KJ1laCCe

1 Jlio6oii ocuunnorpad R&S®RTO MoXeT ObITb OCHALLEH OnLueit
aHanu3a CMeLIaHHbIX CUTHANoB

1 Bonblue nHpopmauum o curiane 6narogaps BbICOKOI
paspeluatoLLeii cnocobHOCTU MO BpeMeHU BO BceM 00beme
namsTu

1 HapexHblii 3anyck no coObITUAM B CUTHanNe

Jlio6oii ocumnnorpad R&S®RTO MoxeT ObITb OCHALLEH onume
aHanm3a CMeLLaHHbIX CUrHaJIOB

YHuKanbHblA npuHumMn plug & play (aBTomatnyeckas HacTpoka noakmoya-
eMblIX YCTPOIicTB) ocumnnorpada R&S®RTO ynpowiaeT npoueaypy Moaep-
HW3auum npubopa. Onups aHanu3a cMellanHbix curdanos R&S®RTO-B1,
nobasnstowas 16 undpoBbIX KaHanoB, MOXET ObiTb ONEPATUBHO YCTAHOB-
NeHa Ha MecTe 6e3 HeobXoaMMOCTU OTKPLITUS ocumanorpada. Mpocto
BCTaBbTe MOZY/b OMUMY B COOTBETCTBYIOLLMIA CNOT HA 3a/HEN NaHenm
npuoopa.

BonbLie nHpopmauum o curHane 6naroaaps BbiCOKOM
paspeluaroLLeii cnocoOHOCTU MO BpeMeHu BO BceM 00beme
namsaTm

bnarogaps yacTote auckpeTu3aumm 5 Mapp 0TCHETOB/C ONLMS CMELLAH-
Hblx curHanoB R&S®RTO-B1 (MSO) no3sonsieT AOCTYL MaKCUMabHOM
paspeLuaioLLeit cnocobHocTy no Bpemenin 200 nc ans Beex LMdPOBLIX Ka-
Hanos. Takas 4acToTa AMCKPETU3aumMu MOXET ObITb Peann3oBaHa BO BCEM
o6beme namatn 200 MAH oTCcYeTOB Ha KaHan. Kak cnepctsue, onums MSO
TaKkke 00eCneynBaeT BOSMOXHOCTb 0BHAPYXEHNS KOUTUYECKIX COOBITUIA,
B 4aCTHOCTW, GAIN3KO WAK JaneKo OTCTOSLME APYr OT Apyra UMAYNbChI.

HapeXHbli1 3anyck no coObITUSM B CUrHane

[Ing ueneit otnapxku v aHanusa onums R&S®RTO-B1 obecneynBaet MHO-

TOYMCEHHbIE TUMbI 3anycka, Takue kak 3anyck No GPOoHTY, N0 AAUTENbHO-
CTW, NO WabnoHy 1 No nocaeaoBaTeNbHOMY WaABNOHY. 3TV TUMbI 3anycka

MOXHO 0ObEAUHUTD C YCNOBUSIMU 3a[1EPXKN. B Ka4ecTBe UCTOYHMKA CUr-

Hana CUHXPOHM3aLMK NOb30BaTENb MOXET BbIOPATh OTAENbHbIE LMBPO-

Bbl€ KaHafbl WAN CUrHanbl WiH. Paspeluerne udpoBblx kaHanos 200 nc

MPEBPALLAET UX B CBEPXHAAEXHBIA MCTOYHUK 3amyCKa.
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Mpsamoe oToOpaxeHne LMPPOBLIX CUTHANIOB

Onupst R&S®RTO-B1 noanepxmBaeT 16 UMPPOBLIX KAHANOB 1 OJHO-
BPEMEHHOE AEKOAMPOBaHME A0 4 napannebHbix WuH. LLnHbI npea-
CTaB/eHbl NUKTOrpaMMaMm Ha kpaio akpaHa. MoafepXvBaeTcst BO3MOX-
HOCTb NEPETACKMBAHUS MUKTOrPaMM Ha 3KPaHe C MOMOLLbIO BYHKLMK
R&S®SmartGrid. MukTorpammbl NO3BOASOT NOAYYMTL 06LLEe NpeacTas-
NEeHUe 0 COCTOSHMM LWKHBI Bnaroaaps 0T06PaXeHNI0 COCTOSHIUS BCEX ak-
TUBHBIX JIOTMYECKMX KaHaOB (BbICOKMIA, HU3KWIA, NEpexof) He3aBncMmMo Ot
Jpyrix HacTpoeK ocumnnorpada.

AHanu3 napannenbHbiX U NOCNeL0BaTENbHbIX NPOTOKOJIOB C
NOMOLLbIO LM POBLIX KAHANOB

Lindposble kaHanbl MOXHO MCMONb30BaTh ANis AEKOAMPOBaHIUS napan-
nenbHbIX WrH. OHK oTo6paxatoTcs B Gopmate LMGPOBOIA LWMHBI WK B
BUE aHaNoroBbIX OCLMANOrPamMM. [s TakTMpyeMbIX NapannenbHbiX WH
NeK0MPOBaHHOe COIEPXIUMOE MOXET ObiTb Takxe 0TOBPaxeHo B Tabnu-
ue. Kpome Toro, undpossle kaHansl onumu R&S®RTO-B1 moryT ncnonb-
30BaTbCA 19 AEKOAMPOBAHMS NMPOTOKONOB NOCNEA0BATENbHbIX HTEPDEI-
CoB, B YactHocTi SPI n 1°C.

HeGonbluas Harpy3ka B KOHTPOJIbHON TOYKE 32 CYET aKTUBHOIO
npo6HuKa

16 UMPPOBLIX BXOA0B CrPyNMMpPOBaHbl B ABA NOMMYeCcKnX NpobHUKa ¢ Bo-
CEMbIO KaHanamu B KaxaoM. Bbicokoe BXoAHOe CONpOTUBAEHME B COYEeTa-
HWWM C HW3KoW BXOAHOW emkocTbio 100 KOm 1 4 nd obecneynsaeT Manyo
Harpysky B KOHTPOJbHbIX TOUYKaX.

Onuusa aHanu3a cMeluaHHbIX curHanos R&S®RTO-B1

1 16 uMdPOBLIX kKaHANOB (2 NOrMyeckix NPo6HMKa)
1 BxogHoti umnenanc 100 kOm || 4 nd

1 MakcumanbHas yactota curana 400 MIy

1 Makc. yacToTa AMcKpeTu3aunm 5 Mnpa. 0TCYETOB/C Ha KaHan

1 Makc. o6bem namsti Ans coopa AaHHbx 200 MAH 0TCY. Ha KaHan

MukTorpamma ¢ uHan
Kaumen CoCTOsHNS

=
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Pexum BbICOKOW
4ETKOCTW: DOAbLLE
NoapoOHOCTEN

¢ 16-OUTHbIM
Pa3peLLEHNEM M0
BEPTUKAN

MoBbIlWEHHOE pa3peLlueHne st TOYHbIX M3MepPeHui
HU3KOAMIIUTYAHbIX CUTHAJIOB

Pexum BbICOKOI YETKOCTM MOBLILIAET pa3peLLeHIne No BepTUKann 1o

16 6uT. 310 0COOEHHO aKTyabHO B CRyyasX, Koraa HeoOXoaMMO AEeTabHO
aHanM3npoBartb curHan ¢ GoabLIMMI BapuaLMaMi amMnauTyasl. Mpume-
POM MOXET ClyXWTb U3MEPEHIE XapaKTEPUCTUK UMMYNbCHBIX MCTOYHWKOB
nuTaHus. B 3ToM cnyyae HeOOXOANMO N3MEPSITb MeNbYaiLLINE 3NEMEHTBI
CUrHana ¢ aMnauTyaoil B HECKONbKO COTEH BOAbT. O4EBUAHO, YTO A1
NPOBEAEHMS BbICOKOTOUHbIX M3MEPEHNIA BaXHO 00ECNeyunTh paspeLLeHie,
npesbilLatoLlee 8 our.

16-6uTHOE pa3peLleHue No BEPTUKaNu

Mporpammuas onuus R&S®RTO-K17 nosbilwaeT paspeLueHine no BepTu-
kanu ocuunnorpados R&S®RTO go 16 6ut, 06ecneymsas 256-kpatHoe
YNy4LEHNE OTHOCUTENBHO 8-OUTHOrO paspeLuerus. s [OCTUXEHNS
Takoro BbICOKOrO paspeLueHus curan ¢ Beixoga AL noaaetcs Ha OHY.
Ncnonb3oBaHne annapatHoro GuabTpa No3BOASET B peanbHOM MacluTabe
BPEMEHN CHU3MTb YPOBEHD LYMA, TEM CaMbIM YBENNYMBAS OTHOLIEHNE
curnan-1uym 6e3 Kakoro-nmbo CHUXEHUS CKOPOCTU 0BHOBNEHNS AaHHbIX.
Monb30BaTENM MOMYT M3MEHSTH LIMPKHY NOAOCH! Nponyckanus GHY B an-
anasoHe o1 10 kl'u po 2 Iy, ans 06ecneyeHns COOTBETCTBIS XapakTepu-
CT/KaM NoJaHHOro curHana. 4em yxe nonoca npomnyckaxus GunbTpa, Tem
00MbLLIEr0 Pa3pPeLlEHNs MOXHO [OOUTLCS.

MoBbIlIEHNE pa3peLIeHUs NPUBOIUT K YBENMYEHMIO YETKOCTU 0TOOpaxae-

MOI1 OCLMINOTPaMMbl: CTAHOBSITCS BUAHBI Té NOAPOBHOCTY CUrHana, KoTo-
pble B NPOTUBHOM Cry4ae Oblnn Gbl 3aMacKUpOBaHbl LLYMOM.
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1 MoBbIWEHHOE pa3pelleHne pis TOYHbIX U3MEPEHWIA
HU3KOAMIUIMTYAHbIX CUTHANOB

1 16-6MTHOE pa3peLueHne No BEPTUKANU

1 Hukakux uckaxeHui

1 3anycK B peXume peanbHOro BpeMeHN No camMbiM
Majio3aMeTHbIM CODbITUSIM CUrHana

S T B TECDEEEEE

3aBUCUMOCTb pa3peLLeHns oT NoNockl NponyckaHus dunbtpa

Ounbtp Paspeluenne
HeakTnseH 8 our

2" 10 6ut

500 My, 12 6ut

300 Mry, 12 bur

200 Mry, 13 6ut

100 My, 14 6ut

07150 MIy o 10 kI, 16 6ut

U 2Ty pns 20 mapg otcyetos/c, 1 My ans 10 Mapg oTcyeTos/c.



Hukakux uckaxeHnui

Pexum BbICOKOI YETKOCTW B 3HAYNTENbHON CTENEHN NPEBOCXOLANT PEXMM
NPOPEXMBAHMS C BbICOKMM Pa3peLleHneM (KOTOPbIA Takxe NOAAepXMBa-
etcs ocumnnorpadamu R&S®RTO). Monb30BaTENM NOAYHAKOT TOYHYIO WH-
bopmaumio 0 LOCTYNHOM NONOCe YacToT curHana Gnarogaps CTPOro onpe-
JeNneHHbIM napameTpam GubTpa HU3KKX YacToT, U NpK 3TOM OTCYTCTBYIOT
HenpeaBMAEHHbIE NCKaXeHUs 13-3a NOMEX AncKpeTu3aumun. Mockonbky
PEXIM BbICOKOV YETKOCTU HE UMEET OTHOLLEHNS K NPOPEXMNBAHIIO, YBENM-
YEHME Pa3PeLLEHNS He MPUBOANT K CHIKEHMIO YACTOTbI ANCKPETU3ALMN.
Mpu paboTe B peXMME BbICOKOI YETKOCTU MOXHO MCMOb30BATb HANBbIC-
LLIYI0 YACTOTY ANCKPETMU3aLMN, 06eCcneynBas Haunyyllee paspeLleHie no
BPEMEHM.

3anyck B peXxume peajibHoro BpeMeHn no cambiM
Masio3aMeTHbIM COObITUSM CUrHana

YBENMYEHHOE paspeLleHie npu paboTe B PEXMME BbICOKOI YETKOCTM No-
3BO/ISIET 0OHAPYXMBATh AAXe CaMble Mano3amMeTHble COObITUS CUrHana.
YHukanoHas umdposas cuctema 3anycka komnanun Rohde & Schwarz 8
NONHON Mepe 0TBeYaeT aToMy TpeboBaHnto. Kaxaplil 3 16-01THbIX OT-
CYETOB NPOBEPSETCA HA COOTBETCTBUE YCOBMAM 3aMYCKa U KaXAblil 13
HUX MOXET €r0 MHULMMPOBATb. ITO 3HauuT, 4o ocumnnorpadsl R&S®RTO
06ecneynBaloT BO3MOXHOCTb 3arnycka faxe no cambiM HU3KUM amnin-
Tyflam CUrHaNoB 1 NO3BONSIOT NIOKANN30BbIBATb OTAENbHbIE CODLITAS
CUrHanoB.

Bbicokas CkopoCTb COOPa AAHHBIX U MOJIHBIA CNEKTP GYHKLUNA
It ObICTPOro NOJIy4EHUS Pe3ynbTaToB U3MEPEeHUs
MepeKnioyeHne B PEXIUM BbICOKOI YETKOCTM HE CKa3blBAETCS Ha ObICT-
POAENCTBIN UM N3MEPUTENbHBIX QYHKLMSX Npubopa. MockonbKy Gunb-
TpaUMs HU3KIMX 4ACTOT, KOTOPAs yNyyLIaeT paspeLlatoLLyto CnoCOOHOCTb

11 MOHUXAET YPOBEHb LLIYMOB, OCYLIECTBASIETCS B PEXMME PEANbHOTO
MacluTaba BpemeHu B CreLnanmanpoBarHoi nHTerpanbHoii cxeme (ASIC)
ocuuanorpada, ckopocTi cbopa 1 06paboTKM aHHbIX OCTAIOTCS BbICOKN-
Mu. Mpubop obecneynBaeT NnasHyto paboTy u BbICTPBI AOCTYN K Pe3ynb-
TaTam N3MepEHUIA.

Bce MHCTpYMEHTBI aHanu3a, Takne kak aBTOMaT3MPOBAHHbIE 3MEPEHNS,
BlNd-aHanu3 n pexum apx1ea, Takxe MOryT UCNOAb30BATLCS B PEXIME
BbICOKOI YETKOCTW.
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1 200 400 600 800 1000 1200
CKOpOCTb OBHOBNEHMS IAHHbIX, OCLMMNOrPaMm/c ——————

B R&S®RTO 06bl4HbIit ocupanorpad

Mpwn 1 MAH OTCYETOB, 2,5 MAPA, OTCYETOB/C

Ocunnnorpadel R&S®RTO obecneunsatot Gecnepe6oitHyio paboty faxe npy BbICO-
KoM paspeteHim 1 6onbLLoi TyGnHe NamsTi.
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AHann3 cnekTpa

1 MHorokaHanbHbIli aHanu3 cnekTpa
1 HacTpoiika kak B aHanu3aTope cnektpa
1 30HabHbIi1 3aNyCK BO BPEMEHHO M YaCTOTHOI 0GnacTax

MHorokaHanbHbIl aHanu3 cnekTpa

Bce ocumnnorpadbl R&S®RTO noCTaBAAOTCS € BbICOKO-NPOU3BOANTEb-
HOW BYHKLMER MHOTOKAHANbHOrO aHann3a cnekTpa [Ans YeTbipex CUrHanoB
O[IHOBPEMEHHO. BXOAHOM Kackaf, ¢ UCKMIOYNTENBHO HU3KIM YPOBHEM
wyma v AL ¢ Bbicokoi apdeKTUBHO pa3psaHOCTbio (6onee 7 6ut) obe-
CreymMBaloT HeNPeB30MAEHHbI AMHAMUYECKMii Anana3oH 6e3 napasuTHbIX
COCTaBNSIOLLMX, YTO MO3BOASET C NETKOCTHIO MAEHTUDULIMPOBATL AaXe
cnabble CUrHabl.

Hactpoiika kak B aHanusartope cnekrpa T T I T eI

PaboTa ¢ dyHKUMel cnekTpanbHoro aHannaa ocuunnorpada R&S®RTO =T R Sstap 4 Pl I Coxibeg ""‘""'l".-"“*!:
aHanornyHa 1CnoNb30BaHNo aHanusatopa cnekrpa. Mpocto BeeauTe
CTaHAAPTHbIE NapaMeTpbl: LIEHTPAbHYIO YacToTy, Noaocy 063opa 1 no-
nocy paspeluenus. 3afaiTe Takue HacTPOIKK, kak T1n okHa, bId ¢ ne-
PeKpbITUEM, CTPOOMPOBAHUE, a TaKKe NOrapuPMUYECKIA UK NNHEAHBIIA
MacLTab no ocu Y cornacHo TpeboBaHMaM 3aaun.

30HaNbHbIN 3anycK BO BPEMEHHOU U 4aCcTOTHOI 006nacTsx
Ocumnnorpadbl R&S®RTO noaaepxmBatoT MHHOBALMOHHYIO GYHKUMIO 30~
HaNbHOrO 3anycka, pPaboTatoLLyto Kak BO BPEMEHHOM, Tak 1 B YaCTOTHON
obnactn. B 06enx 06nacTax MOXHO rpaduyecki 3afaBatb 10 BOCHMI
30H, UCMONb3YS 1X B KA4ECTBE YCNOBMIA 3anycka ocumnnorpada.

YHUKaNbHON 0COBEHHOCTBIO (OYHKLIM 30HASLHOTO 3anycka fBNseTcs
BO3MOXHOCTb €€ MCMO/b30BaHNs B YaCTOTHOM 061acT. TUNOBLIMM npu-
MEHEHUAMMN ABNAIOTCA 6blCTpO€ OﬁH&py)KGHVIe 1 aHann3 HexenaTesnbHoro
n3nyvyeHund, 1wabnoHoB CKaLIKOO6pa3HOFO N3MEHEeHNs 4aCToThbl 1 paanono-
KaLUMOHHbLIX MMMYNIbCOB.
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OTobpaxeHne 3aBUCMMOCTM MOLLLHOCTM M YaCTOTbl OT BPEMEHMU
Onups aHanu3a cnektpa R&S®RTO-K18 no3sonseT NnposoauTh aHanu3
MEHSIOLMXCS BO BDEMEHI CUTHAN0B B 4aCTOTHON 06nactu. CnekTporpam-
Ma — 3T0 YaCTOTHO-BPEMEHHAs AuarpamMma C LBETOBbIM KOIMPOBAHNEM,
Ha KOTOPOI1 3HAYEHMS 4aCTOThl 0TOBPAXAOTC OTHOCUTENBHO BPEMEHM.
/3meHeHMe curHana Bo BEMEHI 0TPaxaeTcs APKOCTbIO 1 LIBETOM Kaxa0i
TOYKM Ha AByxMepHol auarpamme. Ocunnnorpadel R&S®RTO nossonsiot
NpOBOAWTL BbICTPbIA aHanM3 peyesblx M AM/HYM-curHanos, a Takxe cur-
HaNoOB Pa/IMONOKALMOHHBIX CTAHLMIA N CUCTEM CO CKa4kooBpasHoi nepe-
CTPONKOWN YaCTOThl.

CnekTpanbHblii aHanu3 ¢ 0ToOpaxeHneM pe3ynbLTaToB B
norapudmuyeckom maclutabe

[ns uenoro psaa U3MepeHnii NCNoNbL30BaHNe NOrapUPMUYECKOro Mac-
wraba No 0CW YacToT NO3BOASET NONY4UTL BoNee HarnsaHoe oTobpa-
XEHUE 3HAYEHWI aMNAUTYAbl, OTANYALMXCS HA HECKOMbKIX MOPSAKOB.
Onums aHanuaa cnektpa R&S®RTO-K18 noanepxmsaeT a1y GyHKUMIO
QN9 CNEKTPa W CNEKTPOrpamMmbl.

BbICTpOE NoNy4yeHne pesynbTaToB ¢ NOMOLLbIO
aBTOMATMYECKOro U3MEPEHUs Mo CrNUCKY NUKOB

OyHKLWMA M3MEPEHUS N0 CIUCKY NUKOB UCMOb3YETCH 119 aBTOMATYECKO-
[0 U3MEPEHIS YACTOTHBIX MUKOB. CrIMCOK YacTOTHbIX NUKOB NPECTABNEH B
Tabnnue. MOLIHOCTb 1 YacToTa MakCUMasbHbIX MKOB MOTYT GbiTb YKa3aHb
Ha CMEeKTPOrpamme.

13 Texywee BMNO

CnekTporpamma

At ded by

e
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Boigasnenne SMI1

1 AHanu3 MM B npouecce pa3paboTku

1 LWnpokuin guHammyeckuii AuanasoH u BbiCOKas
YYBCTBUTENBHOCTb

1 Busyanusauus cnopaguyeckux nanyyeHui
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Anannz MM B npouecce pa3padboTku

Mpu aHannae npobnem AMI B aNeKTPOHHBIX Linsx nepes, paspaboTymka-
MM BCTaET 3afa4a OnepaT1BHOTO M TOYHOrO OOHAPYXEHNs 1 YCTPaHEHUS
NCTOYHNKOB HEXeNnaTesibHOro n3ny4yeHus. Oﬂ,Hl/IM 13 KNOYEBbIX MHCTPY-
MEHTOB TECTMPOBAHWS, UCMOb3YEMbIX B XOAE Pa3paboTke Takux Liene,
aBAfeTcs ocumnnorpad. Mcnonbaosaxue ocumanorpados Ans BbIABAEHUS
9MTI no3BonseT yCTPaHUTL Psia, NPOBAEM, BO3HUKAIOLLMX B NPOLECCE
pa3paboTku.

Lnpokuit auHaMmmyeckuii guanasoH U BbICOKas
YyBCTBUTENIbHOCTb

Ocumnnorpad R&S®RTO - 3 dEKTUBHBIA MHCTPYMEHT ANS BbISBNEHNS
OMI. Wnpoknid AUHAMUYECKMIA inanasoH 1 BbICOKas YyBCTBUTENLHOCTb
(1 mB/nen) Bo Bceit nonoce namepexns No3BonsioT 0OHapyXMBaTh Aaxe
cnaboe n3nyyeHmne. BbicokonponaBoanTeNnbHas peanuaauns GyHkuun
BIM® naeanbHO NOAXOAUT A9 NPOBELEHNS HEOOXOAMMOr0 aHann3aa B Ya-
CTOTHOW 06nacTi Gnaroaapst NPOCTOTE MCNOb30BAHMS, BLICOKOIA CKOPO-
CTI cOOPa AaHHbIX 11 HANMYMIO Taknx GYHKUWIA, Kak LBETOBas MapKMpoBKa
oTo6paxeHus cnekTpa B COOTBETCTBIM C 4aCTOTOM NosiBneHus. B coveTa-
HUK ¢ npoBHMkammu 6amxHero nons bI® no3sonseT onepatneHo 06Hapy-
X1BaTb 1 aHaNU3MPOBaTh Npobnembl IMI.



Buayanusauus cnopagn4yeckux usnyyeHuri

0aHoit n3 ocobeHHocTeln npubopa sBnseTcs ucnonb3osaHne bId ¢ ne-
pekpbiTneM. Ocuunnorpad pasaensier 3axBadeHHblin CUrHan BO BPEMEH-
HO 061aCTI Ha HECKOMBKO NEPEKPBIBAIOLIMXCS CErMEHTOB 11 BbINOAHSET
pacyeT CrekTpa Ans Kaxaoro cerMeHTa. 3atemM noyyeHHble CNekTpbl NoA-
BEPratoTCs UBETOBOW MapKMPOBKE B COOTBETCTBUN C YACTOTOM MOSIBAEHMS
1 0ObEANHAIOTCS A1S NPeACTaBNEHNs B BUAE NONHOIO cnekTpa. MonHbli
CMEKTP NO3BONSET NONAYYUTb HArNSAHOE NPECTABAEHNE O TUME U YacTOTe
nosieneHns M. C nomoLLbio 3TOM GYHKLMM MOXHO YBIUAETb AaXe Cno-
pafNyeckne CUrHanbl.

Ewle onHOI 0COBEHHOCTbIO SBASETCS BO3MOXHOCTb MMOKOr0 3aaHus
MacoK B 4aCTOTHOI 06/1aCTh C MOMOLLI0 COOTBETCTBYIOLLEN QYHKLNM.
Ycnosue Tuna «0CTaHOBKA NP HapyLeHWW» 0TBEYAEeT 3a NpeKpalLeHue
npouecca coopa AaHHbIX NPY HAPYLLEHUM CUTHANOM NPEENoB YaCTOTHON
Mackm. 370 NO3BOASET PeLNTb Hanbonee CNOXHYI0 Npobnemy IMI -
0BOHapyXeHWe 1 aHann3 cnopaguyeckoro N3nyyeHuns.

B3aumMocCB$13b 4aCTOTbI M BPEMEHU

OxoHHas dyHkums B ocumnnorpados R&S®RTO obecneynBaet Bos-
MOXHOCTb OrpaHu4YeHns Npefenos aHanuaa brid 8 cooTBeTCTBIN C ONpe-
[JENEHHbIM N0b30BATENEM OTPE3KOM 3aXBAYEHHOrO CUrHana BO BPEMEH-
Hot 06nacTi. Monb3oBaTeN MOTYT NEPEMELLATL 3TO BPEMEHHOE OKHO MO
BCEMY CUTHANly AN YCTAHOBAEHNS 3aBUCUMOCTY MEXTY y4acTkamu CurHa-
na BO BPEMEHHON 061acTh 1 COBLITUAMM CrekTpa. 3T0 NO3BOASET, HANpU-
Mep, ONPEeAEeNUTb B3aMMOCBS3b MeXy napasutHbiMu IMIT MMMYAbCHbBIX
NCTOYHMKOB MUTAHKA 1 BbIGPOCAMN NEPEKTIOYAIOLLENO TPAH3NCTOPA.

N T ECE T EECEEEEEEE
- p— T

Macka n9 3axgata cno
pafMyeckoro 1anyyeHus

Cursor Mest Hasks S

+Y Bl -FEH R e

-

Cnextp cTpoba 1
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AHaIN3 CUrHaJIOB

1 Mpeobpa3soBaHne MOAYNMPOBAHHLIX cUrHanos B 1/Q-paHHbie B
peaibHOM MacLuTabe BpeMeHu

1 BbicokoTOYHBIN aHanu3 BY-curHanos B WMpoKoii nonoce 4acTor

1 PacwmpeHHblit aHanm3 curHanos

Mpeobpa3oBaHue MOAYNMPOBAHHbIX CUrHaNoB B |/Q-aaHHbIe B
peanbHoM MacluTabe BpemMeHU

Ncnonb3osarue nHTepdeiica |/Q-aanHbix ocumnnorpada R&S®RTO-K11
3HAYUTENbHO YNPOLLAET BLINONHEHIE aHANN3A MOLYMPOBAHHbIX CUTHa-
noB. 31a onums 06ecneynBaeT NpeodpazoBaHne MOLYNMPOBAHHbIX CUT-
Hanos B |/Q-maHHble B peanbHOM Maclutade Bpemenn. |/Q-aaHHble MoryT
ObiTb 06paboTaHbl C NOMOLLBIO CneLnanuanpoBanHoro MO ans BekTopHo-
ro aHanu3a curHanos R&S®VSE vnn B cpene MATLAB®.

BbICOKOTOUHbIIT aHanu3 BY-curHanos B LUMPOKOIA nonoce
yacToT

Bnarogaps MCKNIOYMTENLHO HIU3KOMY YPOBHIO COOCTBEHHBIX LLIYMOB BXOA-
HOrO Kackaaa v NpeunsnoHHomy ogHosaepHomy AL ocupnnorpad
R&S®RTO 06ecneynBaeT BOIMOXHOCTb BbICOKOTOUHbIX M3MEPEHUIA B
4acTOTHOI 06nacTK. 3MepeHus MOryT BbINMONHATLCS B NOAHON Nonoce
nponyckanus ocuunnorpada Ans YeTbipex kaHanos OAHOBPEMEHHO. c-
nonb30BaHKe ocuuniorpada B COYETaHMN C aHAIM3aTOPOM CMeEKTPa 1

curHanoB R&S®FSW nossonsiet foOUTLCS LWIMPUHBI NONOCKI aHanu3a 2 [Ty,

115 UIBMEPEHNIA B AManasoHe yactot ot 4,5 Ty no 86 MM,
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i Fmjotin g o etin

Ananus BY-curnanos

lMonoca aHannsa

R&S®RT02064

1 R&S®VSE
AHanu3 B vanasoHe
ot 006 My

R&S®FSW-B2000 Bmecte ¢ R&S®RT02044
AHanua ¢ nonocoit 2 I, B ananasoHe ot 4,5 i, ao 86 M
(MuHumanbHag f, = 5,5 Mu)

Yacrota



PacLumpeHHbIit aHanu3 curHanos

[N BLINONHEHUS aHanM3a CNOXHbIX CUrHANOB, Taknx kak OFDM-curHans
paauonokaLnorHbix cucteM U MIMO-curHansl TexHonorumn LTE, noctynHa
BO3MOXHOCTb paclumpenns dyHkumin ocumnnorpada R&S®RTO ¢ nomo-
wbto npuknaaHoro MO ans BeKTopHOro aHanu3a curHanos R&S®VSE. M0
NOANEPXMNBAET LIMPOKMA CNEKTP MHCTPYMEHTOB aHanu3a ans OTnaaku 1
ONTUMM3ALMM CXeMHBIX pelleHnid. Micnons3osanue M0 R&S®VSE B co-
yetaHuu ¢ ocuunnorpadamu R&S®RTO no3BonseT BbINOAHSTL aHaNU3
aHa0oroBbIX W LM(MPOBbIX MOAYIMPOBAHHbIX CUTHANOB. oAAEPXMBAETCS
BO3MOXHOCTb aHaNM3a UMMYNbCHbIX 1 aHANOTOBbIX MOAYAMPOBAHHbIX CUT-
HanoB, TMNOBbIX |/Q- 1 BEKTOPHbIX CUrHANOB, & TaKXe CUrHAN0B CTaHaap-
TOB BECMPOBOAHOM M MOBMNLHO CBA3N, Takux kak curHansl GSM, LTE u
WLAN.

Pa3Hoo6pasue onuuii pacLUIMPEHHOO aHaNn3a

lporpammHoe obecneyeHne ans
aHann3a curtano R&S®VSE

lporpammHoe obecneyenmne
NS BEKTOPHOro aHanuaa OFDM-
curHanoB R&S®FS-K96PC

lporpammHoe obecneyeHne ans
aHanuaa curdanos EUTRA/LTE n
LTE-Advanced R&S®FS-K10xPC

MATLAB®
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BCTPOEHHLIN
reHepaTop CUrHasoB

NPOW3BONLHON
QOpPMbl

1 Jlio6oii ocuunnorpad R&S®RTO moxeT GbiTh ocHaweH 100 MIy,
reHepaTopoM CUrHanoB NPoOU3BONbHOI HOpPMbI

1 BxogHble curHanbl gis HECUMMETPUYHBIX U AP epeHUnanbHbIX
uHTepdencos

1 UcnbiTaHne yCTPOIACTB C NOMOLLBIO PeaNbHbIX CUTHaNOB

Jlio6oii ocumnnorpad R&S®RTO moxeT ObiTb ocHaLeH 100 MIy,
reHepaTtopoM CMrHaaoB NPOU3BOAbHON GOPMbI

Ocumnnorpadbl R&S®RTO - eANHCTBEHHBIE B CBOEM KAacce npubopel,
OCHALLEHHbIE MOSHOCTBIO MHTErPUPOBAHHBIMIA AABYXKaHaNbHbIM 100 MITL
reHepaTopoM QyHKUMIA, reHepaTopOM CUTHaN0B NPONU3BOLHON HOPMBI

11 BOCbMUKaHaIbHbIM reHepaTopom LWwabnoHoB. barogaps Yactote auc-
kpetusaun 500 mnH oTcyeToB/C U 14-6UTHOMY Pa3peLLIEHMIO TeHepaTop
MOXET ObITb NCMONb30BAH B 06PA30BATENbHbIX LIESX, a TAKXe ANns Npo-
eKTUPOBAHWS CUCTEM W BbINONHEHNS HAYYHO-UCCAEA0BATENbCKMX PAbOT.
BCTpOEHHBIN reHeparop no3BOSET CIKOHOMUTL MECTO Ha NCTbITATENBHOM
CTeHAe 1 06ecneynBaeT BO3MOXHOCTb GOPMUPOBAHNS KakK CTaHAAPTHONO,
TaK 1 NPOM3BONLHOMO BXOAHOMO curHana anst Y. OH MOXET BbiTb MCMONb-
30BaH B Ka4eCTBE reHeparopa WabnoHoB, GYHKUMA 1AM MOLYANPYIOLMX
curanos. Kpome Toro, reHepatop MoXeT paboTaTb B pexume kavaio-
LLENCS 4aCTOTbl U MO3BOMSET BOCNPONU3BOANTL OCUMANOTPAMMbI CUTHANOB
NPON3BONBHON GOPMbI 13 Hannos.

OCHOBHbIE XapaKTePUCTUKU FeHepaTopa CMrHanoB NPOU3BOJIbHOIA
dopmbl R&S®RTO-B6

AHanNoroBbI BbIXOA, 2 KaHana
Monoca nponyckanus 100 MI'y,
YactoTa auckpeTusaumm 500 mnH oTcyeToB/C

Pexumbl paboTbl

['eHepaTop CTaHAAPTHbIX CUTHANOB
(cuHyconaa, NPAMOYrONbHbINA, TPEYTOAbHbIIA/
nnna, NOCTOSAHHBINA, UMNYNLC, KAPAMHANBHBINA
CUHYC, Kapanouaa, rayccoBckuii, Jlopenua,
9KCMOHEHLManbHoe HapacTanue/cnag)
MogynsumoHHbii reHepatop (AM, YM, YMH)
TeHepaTop KayatoLeincs 4acToTbl
['eHeparop curHanos NPoON3BONALHON GOPMbI

T'eHepaTop LWabnoHoB 8 kaHanos
Namstb 40 MNH OTCYETOB Ha KaHan
PaspeleHne 14 6ut
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BxopHble curHansl Ang HECUMMETPUYHBIX U
anddepeHumanbHbIX MHTEPGhECoB

[inq npoBefieHus ucnbiTaHuii andGepeHumManbHbIX YCTPONCTB reHepa-
TOPbI MOTYT ObITb COMPSKEHBI M CMELLEHBI IPYT OTHOCUTENBHO pyra.
Moanepxka BO3MOXHOCTW 33JaHUS CMELLEHNS N0 amnanTyae u Gpase B
COMPSXEHHOM PEXVME MO3BONSET MOAELIMPOBATL Kak UaeasbHbIe, Tak 1
HenaeanbHble ycnosus. AuddepeHunansHble nprbopsl, Takue kak and-
bepeHumanbHble yeunuTenn uan cmecuteni |/Q-nanHbix, MOryT BbiTb 1C-
MbiTaHbI B YCNOBUSIX YXyALIEHWA amnauTyapl 1 aucbanaqca das.

WcnbiTaHne yCTPOMCTB C MOMOLLbIO peanbHbiX CUrHANOB
NcnbiTaHre yCTPOMCTBa C NOMOLLBIO PeanbHbIX CUrHaN0B OTKPLIBAET [0-
CTYN K HOBbIM METOLAM NPOBEPKN NPELENbHbIX BOSMOXHOCTEN CXEMHOMO
peLueHns. FeHepaTop CUrHanoB npon3sonbHoit Gopmbl R&S®RTO-B6
MO3BONAET BOCNPOU3BOAMTb OCLMANOrPaMMbl CUTHASOB, 3aXBa4eHHbIX OC-
uunnorpadom. [ing ocumnnorpamMm 3axBayeHHbIX CUrHanoB npeacTasneHa
BO3MOXHOCTb M3MEHEHNSA aMMUTYbI U YPOBHA CMELLEHNS WN HaNoXe-
HUS LWyMa ANs OLEHKM YCTPOICTBA NO KpUTEPUSM pa3paboTku.

MoAHOCTbIO aBTOMAaTM3UPOBAHHbIE UCMbITAHNS HA COOTBETCTBUE
NcnbiTaHms Ha COOTBETCTBME MOMYT ObITb MOMHOCTHIO ABTOMATU3MPOBAHbI
C NOMOLLIBIO reHepaTopa CUrHanoB Npon3sonbHoi Gopmbl R&S®RTO-B6,
470 M36aBNSIET OT HEOOXOANMOCTM UCMOb30BAHIS BHELIHErO NCTOYHMKA
curHanos. M0 R&S®ScopeSuite npeaHasHa4eHo Ans ynpaeneHns re-
HepaTopoOM CUrHaN0B NPON3BOBLHON GOPMbI 1 NO3BONSET, HANPUMED,
BbipabaThiBaTh CUrHaN NOMexu, TPeByeMblii As NPOBEAEHNS UCTbITAHMIA
Ha cooTBeTCTBME CTaHaapTam Ethernet. Takum 06pa3om, ocumnnorpad
R&S®RTO - camoe kOMNAKTHOE Ha PLIHKE PELLEHNe AN NPOBEAEHNS MC-
MbITAHWIA Ha COOTBETCTBME.

Wawelonn Generator “"'ﬂ = ix)

Hactpoiika and-
bepeHumanbHoro
curHana

Wawetarm Gasaratar | =) ] 2 &)

VameneHme amnanTys! fg
B V1 CMeLLeHms

Konus curHana

D Biex  [natruments Settings
.
Arbitrary Waveform Generator
Oipeiating Modé | Auiomatic =
AWGType | RTO WaveGen =
1P Addewr:

1723556250

Al Getinstrumee bntoraton
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Multi
| Domain |
I_l O CJ-I e O B a-l-eﬂ b H bl e 1 MpocTas HaCTPOiika C NOMOLLbLIO MAHENU NPUIOXEHUI
IDI 1 Boigenenune coObiTnii NPOTOKONA C NOMOLLbIO PYHKLMM 3anycka

AN KOHKPETHOro npoTokonaa

NPOTOKONbI; | o, OB TSP GoptTe:
NpoCTOTa

CUHXDOHM3AUMN V| pomrmrm—e
NEeKOanPOBaHMA

MpocTagq HacTpoiika C NOMOLLbIO NAHEeNN NPUAOXKEHMWIA
Ocumnnorpadbl R&S®RTO ocHaLLEHb! LeNbIM PsiaoM NHCTPYMEHTOB s
aHannsa CUrHanos nocneaoBatenbHbix UHTepdeiicos. Mcnonb3osanne
naHenu NPUNOXEHNI NO3BOASET ONPEAENNTL KOHDUIypaLuio ans no6o-
ro 3a[}aHHOr0 NPOTOKOMA BCErO 32 HECKONBKO LUaros. MpocTo Beibepute
LUMHY, CUrHabl KOTOPOI! HEOBXOAMMO LEKOAMPOBATh, ONPELENNTE Ha-
CTPOWKM LUMHBI U YCTAHOBUTE AN ONOPHBIX YPOBHEN 3HaueHne 50 %.

BuiaeneHue cobbiTUiA NPOTOKONA ¢ MOMOLLBIO PYHKLMK 3anycKa cEHE~FAHEEET -+« BEE -
N9 KOHKPETHOro NpoTokona T
®yHKLMS ONpeaeneHmns YCA0BIA 3anycka NPUMEHUTENBHO K KOHKPETHBIM
NPOTOKONMAM MMEET KNto4eBOE 3HAYeHne ans 0TCheXnBaHug oLwmnb0oK npo-
Tokona. Ocupnnorpadbl R&S®RTO nMetoT BO3MOXHOCTb annapaTHoro 3a-
nycka no onpeaeneHHoMy COAEPXMMOMY NpoToKoNa (Hanpumep, aapec-
Has MHOOPMALMS UM AaHHbIE), @ Takxe No owmnbkam NpoTokona.

Tiigae = | [ PR 36

CuMBONbI, NoAAePXMBaEMbI€ B CTaHAAPTHLIX opmarax
CAN-dbc u FIBEX

Vcnonb3oBaHme MapKMpOBaHHbIX KaAPOB 3HAYUTENLHO YNPOLLAET Ae-
KOJVIPOBAHWE CUTHANO0B WKHbIL. [N 10GaBNEHUs METOK B Kaxaplil Kamp
BOCMONb3YNTECH PalinomM .csv. Takke NoaaepX1BatTCs CTaHAAPTHbIE
dopmarsl paiinos CAN-dbc 1 FIBEX, o6ecneunBaioiume Bo3MOXHOCTb _. " =
0TOBPAXEHMA LONONHUTENbHbBIX CUMBOMbHBIX flaHHbIX. CUMBOMIbI 0TOGPA- O TN
XaloTCs KaK Ha OCLMNNOrpamMme, Tak v B Tabanue ¢ pesynbtatamin 4eKo- m b milhm 8 CuMBOTbHbil 3anyck
avposanua. Mpu pexoanposarima popmaros CAN, CAN-FD unn SENT wat o '

MOAAEPXMBAETCH BOMOXHOCTb 3aMyCKA N0 CUMBOSTbHBIM JAHHBIM. :

Frier =) 0 20 )
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HarnspgHoe npencraBneHne gaHHbIX

Mpu 0TOOPaXeHNN LeKOANPOBAHHBIX AAHHbIX OTAENbHbIE 061aCTh NPOTO-
KONOB, COAEPXALLNECS B IOTMYECKMX CUTHANAX, BLIAENAIOTCS Pa3NMYHbIMK
LBeTamMu, NP1 3TOM aapecHas MHGOpPMAaLMs 1 AaHHbIE MOryT 0ToOpaxarb-
Cs B LWeCTHaauaTepuyHoM, asonyHom nnn ASCII dpopmatax. GrpmeHHas k (voff | 8 ol | o o) 'H |
dyHkums R&S®SmartGrid ncnonb3yeTcs 4ns pasMeLLeHns CUrHanos Ha
COOTBETCTBYIOLLMX AnarpaMmmax. bnoku gaHHbIX Takxe MoryT oTobpaxarb-
Cs B CO3[)aHHOI N0b30BaTENEM TabAMLE.

Kagpel npotokona ¢
il LiBETOBOI MapKMPOBKON [N

CKOpOCTHOV Nouck 6710KOB JaHHbIX

Mcnonb3oBaHme KOMNAEKCHbIX QYHKLUWIA NOMCKA NO3BOMSET YNPOCTUTH
aHanu3 AMHHBIX NOCNea0BaTENbHOCTEN curHanoB. OHu 0BecneynBaioT
BO3MOXHOCTb ObICTPOr0 06HAPYXeHNs 0COObIX TMMOB COOBLLIEHNNA, Coaep-
XMOrO 1 OLNBOK. Bee 0BHapyXeHHbIe CoBbITIS 0ToBpaxatoTcs B Tabnu-
LIe C BpeMEHHbIMI MeTkaMu. 3aTem Nob3oBaTeNb MOXeT NPOBOAMTL aHa-
13 OTAENbHBIX COBLITUI B OKHE MacLITabMpPOBaHUs C COOTBETCTBYIOLLEN
BPEMEHHOI NPUBA3KON M NEPEMELLATLCH MEXTY STUMI COOBITUAMM.

Onuumn CUHXPOHU3ALMN N AEKOAUPOBAHUS

O6nactb npumeHenns  Ctanpapt nocneposatens- — Onuus Aekoaupo-  Tabnuua Cuhxpouu-  lMoppepxxka CumsonbH.  Mowuck
HOIA WKHBI BaHue ekoaump. 3auus METOK Cu3

BcTpavsaemble cuctembl  12C/SPI R&S®RTO-K1 . . . ° .
UART/RS-232/422/485 R&S®RTO-K2 . ° .
Ethernet R&S®RTO-K8 ° ° ° ° .
8b10b R&S®RTO-K52 . . ° °
MDIO R&S®RTO-K55 . . ° .
USB 1.0/1.1/2.0/HSIC R&S®RTO-K60 . . ° .
USB 3.1 Gen 1 R&S®RTO-K61 . . ° °
USB-PD R&S®RTO-K63 . . ° °
PCle 1.x/2.x R&S®RTO-K72 . ° ° .

ABTOMOOMNbHAS CAN/LIN (CAN-dbc) R&S®RTO-K3 . ° ° ° . .

MPOMBILLNEHHOCTb

AstomoGunu CAN-FD (CAN-dbc) R&S®RTO-K9 . . ° ° . .
SENT R&S®RTO-K10 . . ° ° .
FlexRay™ (FIBEX) R&S®RTO-K4 . ° ° ° °
CXPI R&S®RTO-K76 . . ° °

Aynmotexuka 12S/LJ/RJ/TDM R&S®RTO-K5 . ° °

Asuaums 1 KocMoc MIL-STD-1553 R&S®RTO-K6 ° ° ° ° °
ARINC 429 R&S®RTO-K7 . . ° ° .
SpaceWire R&S®RTO-K65 . ° ° . .

MobunbHas cBA3b MIPI RFFE R&S®RTO-K40 . . . ) .
MIPI D-PHY R&S®RTO-K42 ° ° ° ° .
MIPI M-PHY R&S®RTO-K44 ° ° ° ° .

Kondurypupyemas Manchester, NRZ R&S®RTO-K50 . ° °
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ABTOMaTMyeckKne

NCTIbITAHUSA Ha
COOTBETCTBIE
cTaHjapTam

1 Mpocras HacTpoiika u aBTOMaTUYECKOE ynpaBnieHne
1 M'mGkoe npoBeneHue ucnbiTaHuii
1 MoHsaTHbIE, HACTPAUBAEMbI€ OTYETbI

MpocTtasa HacTpoiika 1 aBTOMaTUYeCcKoe ynpassieHne
Mpunoxerne R&S®ScopeSuite npeacTasnseT coboit NporpaMmMHoe cpef-
CTBO A/ NPOBEAEHNS UCMbITAHMIA HA COOTBETCTBUE CTaHAapTam 06ulero
BMAa, KOTOPOE BbINOAHsETCs Ha ocumanorpade R&S®RTO uam otaenbHOM
MnK.

Mpunoxenne R&S®ScopeSuite ynpasnseT HAacTpOAKaMI U3MEPEHNIA 1
nocnefoBaTenbHOCTAMM UenbitaHuid B ocumnnorpade R&S®RTO, oHO
YYUTBIBAET 0COBEHHOCTU KOHKPETHOM M3MEPUTENBHON YCTAHOBKM 11 MOMO-
raeT Nob30BaTeNto BbIMOMHUTL CMbITAHWE Ha COOTBETCTBIE. [0ApO6HbIE
WHCTPYKLMM B KAPTUHKAX MOMOTYT ObICTPO pa3obpathes, kak npaBuibHO
NoAKNIOYNTb ocLmanorpad n NPOBHNKM K UCNLITATELHON NNaTe 1 UCMbITY-
€MOMYy yCTpoIicTBy. [ToNb30BaTENbCKIME AAHHBIE, BCE HACTPONKN U3MEpH-
TENbHOW YCTAHOBKN 11 MapaMeTpbl 0T4eTa 00 M3MEPEHNSIX NIErko KOHOUry-
pupytoTcs. Pefaktop npenenos no3BoNseET noib30BaTeNio OCYLLECTBAATH
VHOMBNOYANbHYIO HACTPONKY NPEAENbHbIX 3HAYEHWIA ANt KOHKPETHbIX
CTaHOAPTOB.

I'mbkoe npoBeAeHNe UCbITaHWI

[ins otnasku Bo Bpems pa3paboTku uim s NPOBEPKW CTabUNbHOCTY
paboTbl NONL30BATENb MOXET NOBTOPATb OTAENbHbIE UCMBITAHNS UAK MO-
CNeLOBATENbHOCTY MCMbITAHWUIA MO Mepe HeobxoaumocTy. Mexay npose-
LEHNEM OTLESbHbIX UCTbITAHUI MOXHO MEHSTb NPELENbHbIE IMHUM UK
Lpyrue napameTpbl 4ish Kaxoro UCMbITaHUs W CPABHUTb UX BAUSIHWE HA
nonyyaemble peaynstatbl. [0 0To6paHHbIM pesynbTatam ucnbitaHuii M0
R&S®ScopeSuite MoxeT chopMUpoBaTh MPOTOKON UCTLITAHWIA C LIEALIO X
LOKYMEHTUPOBAHMA.
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MoHsaTHbIE, HACTPaMBaeMble OTYEThI
JlokyMeHTMPOBaHWe PE3yNbTATOB M3MEPEHMIA IBNSIETCS BAXHOM YaCTbiO @
NpoBEPKM Ha cooTBeTCTBNE cTaHaapTam. MO R&S®ScopeSuite npeanara-

o v High Speed Signal Duality - EL_4
€T LIMPOKMIA CNekTp OYHKUMIA A0KyMeHTMPOBaHMS. K pesynbTatam 1cnbl- b T ey p—r——y
TaHWiA N0Nb30BATENN MOMYT A06aBASATb AONOAHUTENbHbIE MOAPOOHOCTY 1 "L ,‘,m

CHUMKI 3KpaHOB. JlocTynHble Gpopmathl otyeToB: PDF, DOC 1 HTML. [ BT e

Adantianal Infarmation
[Measuremant Vae | =)

High 3peed USE Device Tewl Raporn Q;

Eve Pass [Meet Tpl 1 Tx Wim Ramt
Consculve Jite AMS FEFET
Faired JK Jiinr AME 2357108
Paired KJ Jiier RMS 17 565 65

WUcnbitatensHble npucnoco6nequs Rohde & Schwarz

[ins pasnuyHbIx CTaHAAPTOB MHTEPdEICOB TPEBYETCH UCNONb30BATL
OnpeaenexHble CXeMbl COBIMHEHMIT MEXY N3MEPUTENbHBIM 000pYa0Ba-
HWEM 1 ucnbiTyeMbiM ycTpoiicTBoM. Komnanus Rohde & Schwarz npeana-
raeT BCe HeoOX0AMMbIE UCMbITATENbHBIE KOMMAEKTI.

Ha COOTBETCTBUE KOMIMJIEKT MUHUM. NoJioca NPonycKaHns NPOOHUKK
UsB
USB 1.0/USB 1.1 R&S®RTO-K21 R&SORT-ZF1 R&S®RTO, 600 Mri 2 x R&S®RT-ZS10

1 x R&S®RT-ZD10
1 x R&S®RT-2C20

USB 2.0 R&S®RTO-K21 R&S®RT-ZF1 R&S®RTO, 2 My; 2 x R&S®RT-ZS30
1 X AByXKaHabHbIV reHepaTop NPON3BOSbHbIX 1 x R&S®RT-ZD30
curHanoB (pekomerpyetcs Tabor WX2182B) 1 x R&S®RT-ZC20

Ethernet

10/100 Mbit Ethernet R&S®RTO-K22 R&S®RT-ZF2 R&S®RTO, 600 My 1 x R&S®RT-ZD10

1 Gbit Ethernet R&S®RTO-K22 R&S®RT-ZF2 R&S®RTO, 600 Mru; R&S®RTO-B6 1 x R&S®RT-ZD10

R&S®RT-ZF2C

2.5G/5GBASE-T Ethernet R&S®RTO-K25 R&S®RT-ZF2 R&S®RTO, 600 MIi, 1 x R&S®RT-ZD10

10 Gbit Ethernet R&S®RTO-K23 R&S®RT-ZF2 R&S®RTO, 2 My 1 x R&S®RT-ZD30

10M/100M/1GBASE-T Energy Efficient R&S®RTO-K86 R&S®RT-ZF4 R&S®RTO, 600 Mri, 1 x R&S®RT-ZD10

Ethernet R&S®RT-ZF5

AsTOMOGMNbHLIN Ethernet

100BASE-T1 BroadR-Reach® Ethernet R&S®RTO-K24 R&S®RT-ZF2 R&S®RTO, 600 Mri; 1 x R&S®RT-ZD10

R&S®RT-ZF3 R&S®RTO-B4,
R&S®RTO-B6;
R&S®ZND ¢ R&S®ZND-K5
1000BASE-T1 Ethernet R&S®RTO-K87 R&S®RT-ZF2 R&S®RTO, 2 Iy, 1 x R&S®RT-ZD30
R&S®RT-ZF6 R&S®RTO-B4,
R&S®RTO-B6;
R&S®ZND ¢ R&S®ZND-K5
PCI Express
PCle Express 1.0/1.1 R&S®RTO-K81 PCI-SIG CCB/CLB R&S®RTO, 6 My 1 x R&S®RT-ZM60
(3aka3 ¢ caifta
WWW.PCiSig.com)
MIPI
D-PHY R&S®RTO-K26 Mnara aTanoHHbIx Harpy3ok  R&S®RTO, 4 My, 3 x R&S®RT-ZD40

(3aka3 ¢ caiita
www.iol.unh.edu)

WHTepdeiicbl namsatu
eMMC (HS200, HS400) R&S®RTO-K92 R&S®RTO, MuH. 11Ty 4 x R&S®ZS10
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N3mepeHne
LLleNOCTHOCTH
CUrHana 1 aHann3

IXUTTEpa

1 Mpeun3noHHbIE pe3ynbTaThl U3MEPEHUI

1 Macrep, ynpoLaowmii HaCTPONKy U3mMepeHuit

1 MowHbie ¢pyHKUMK aHanM3a

1 BoccTaHoBNEHME TaKTOBOrO CUrHana s aHanu3a BHYTPEHHUX
TaKTOBbIX CUrHANoB

Mpeun3noHHble pe3ynbTaTbl U3MEPEHUN

Ocumnnorpadbl R&S®RTO npeansbHbIM 06pa3oM NOAXOAAT ANS U3Me-
PeHMIn xuTTepa. HyBCTBUTENbHBIN, LUMPOKONONOCHDINA, MaNOLYMSILLNNA
BXOJIHOV Kackaj, B COYETaHUN C BbICOKOTOYHBIM OiHOsSAEPHbIM AL 06e-
CMEeYMBAIOT NONYYEHNE TOYHBIX PE3yNbTaTos. Elle 0AHON CUnbHOI CTOPO-
Hol ocumnnorpados R&S®RTO sBASETCS WMPOKMIA Anana3oH BapuaHToOB
aHanuaa. Hanpumep, BI® aHanus Tpeka ans M3MepeHns MeXTakToBOro
[KUTTEPA NO3BONSIET ONPEAELUTb YaCTOThl NOMEX.

Macrtep, ynpoLarLmii HacTPOKY M3MepPeHUi

Bce aBTomaTnyeckne namepeHus pxuTTepa 00beanHe bl B OTAENbHYIO
rpynny. Mpn ncnonb3oBaHUM MacTepa MMEPEHNI KUTTepa TUNOBbIE
M3MEPEHNs KOHDUTYPUPYIOTCS 32 HECKOMBKO CekyHA. Monb3oBatenb
MOXET BbIOpaTh CNocob 0ToBpaxeHUs pe3ynbTaTos, HaNpUMep, B BUaE
TUCTOrpamMmbl.
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MowHbie pyHKUMM aHann3a

Ocumnnorpadsl R&S®RTO o6neryaioT nposeaeHne yraybneHHoro aHa-
N33 CUTHANOB 3a CYET MHOXECTBA MMEIOLLMXCS QYHKLMIA rpadmyeckoro
oto6paxerus. locTynHbl creaylolme GyHKUMN 0TOBPaXeHUs N aHann3a:
1 lonrocpoyHblii TpEH: 0ToBPaxXeHne pe3ynbTaToB N3MEPEHMS

113 pasHblX BbIOOPOK Ha OTAENLHOM rpaduke No3BoaseT
0DHapyx1BaTh MEANEHHO Pa3BMBAIOLLMECS TPEHAI, HANPUMEP,
M3MEHEHIE TEMMEPATYPHbIX YCIOBMIA (aBTOMATMYECKOE AU PYYHOE
MacLTabmpoBanue)

Tpek: rpadmyeckoe 0TOOPaxeHNe N3MEPSIEMOro napameTpa no
BCEMY BPEMEHN cO0pa iaHHbIX, HanpPUMEP, YacToTbl; 0TOOPaXeHNe
3aBMCUMOCTN PE3YNbTATOB OT BPEMEHN COOPA AaHHbIX

fucTorpamma; CyMMUpOBaHNe Pe3ynbTaToB U3MEPEHWIA B BIAE
TUCTOrPaMMbl; aBTOMATUYECKAs UM PYYHAs HACTPOIiKa KONMYECTBaA
CTONOLOB rMCTOrpaMMbl

BIN® no tpeky: br®-aHann3 no kKprBoW Tpeka ¢ pedynbratami
M3MEPEHWIA; NONYYEHNe LONONHUTENBHON MHGOPMALMK, HAaNpPUMEP,
4aCTOThl UCTOYHMKOB MOMEX NPY MOMOLLM aHaNM3a AXuTTepa

BoccraHoBneHMe TakTOBOr0 CUrHana gl aHanuaa BHYTPEHHUX
TAKTOBbIX CUrHAI0B

B psne nocnenoBatenbHbIX MHTEPDENCOB UCTIONb3YETCS BHYTPEHHWIA
TakToBbIN curHan. MpUemMHYK J0MKEH BOCCTAHOBIUTL TAKTOBbI CUTHa no
nepefaHHoMy CHrHay ¢ NOMOLLBIO GYHKLMYM BOCCTAHOBNEHNS TAKTOBOMO
curHana. Onums BOCCTaHOBAEHMS TakTOBOro curHana R&S®RTO-K13
YNPOLLAET NOYYEHNE XapakTepUCTUK AAHHOMO TNa CUrHanoB. PyHKLMS
ABNFETCH COCTABHO YACTbIO YHUKAILHOW apXUTEKTYPbI LMGPOBOro 3any-
cka ocumnnorpada R&S®RTO v no3BoAsET OCYLIECTBASTL BOCCTAHOBNE-
HWE TaKTOBOrO CUrHana B peanbHoM Maclutabe BpeMeHu. B pesynbrarte,
MOXHO HEMPEPbIBHO BbIMOMHSATD MNA3KOBbIE W TMCTOrPAMMHbIE U3MEPEHNS
Ha NPOTAXEHMM AIMTENBHOTO Nepuoaa Bpemeru 6e3 HeobXoaMMOCTH no-
cTo6paboTku. ObecneynBaeMoe NPEUMYLLECTBO: annapatHble GyHKLAK
BOCCTAHOBNEHMS TAKTOBOTO CUrHaia Npu MakCUManbHOIi 4acToTe AnNCKpe-
TM3aunm 6e3 kakux-nnbo orpaHnyeHmnii GyHKUMn ocuunnorpada. YHukanb-
HbIM CBOVICTBOM BASETCS BO3MOXHOCTb 0TOOPAXEHNS BOCCTAHOBNEHHOTO
BHYTPEHHEr0 TakTOBOrO CUrHana 1 ero nofpoOHbIiA aHaan3 ¢ MOMOLLbIO
BCEX IOCTYMHbIX BIULOB N3MEPEHNS KUTTEPA.

3anyck no nocnepoBatesbHOMY LAGIOHY

3a cyet 06beauHeHus BoamoxHocTeit ocumnnorpada R&S®RTO n onumo-
HaNbHOM GYHKLMM annapaTHOro BOCCTAHOBEHMS TAKTOBOIO CUrHana 1
napannenbHoro TaKTOBOrO CUrHana nosb3oBateflb MOXET OCYLLECTBASATh
CUHXPOHM3aLMIO (3anyck) no nto6omy wabnoHy 610ka AaHHbIX NOCAe0-
BaTENLHOrO MHTEP®EIica AnHOI [0 16 6aiTOB CO CKOPOCTAMM Nepeaayn
nanHbix 0T 100 k6uT 10 2,5 T6UT B CekyHay. Bce onumm aHanuaa ocTaioT-
Cs IOCTYMHbIMK. HanpuMep, nonb3oBaTenu MOryT MCnoab3oBaTh GYHKUMM
N3MEPEHNs IKUTTEPa AN Onpeaenermst BAUSHUS KOHKPETHOM BUTOBOIA
nocnea0BaTeNbHOCTI Ha TaKTOBbIV CUrHaN NPOTOKONa.

DyHKLMM n3MepeHns oxuTTepa

CraHpapTHble GpyHKLMN Onuuna R&S®RTO-K12

Mepuog MexXTakTOBbIit XUTTED
YactoTa [xutrep N-ro Takta
YcTaHoBka MexTakToBast AMTENbHOCTD

Bpems yctaHoBKW/XpaHeHns
OTHOLLEHNE BPEMEHW YCTAHOBKI/XPAHEHNS

MeXTakToBbI KO3DOUUMEHT 3aN0NHEHNS
VckaxeHne BPEMEHHOTO MHTEpBana
CKOpOCTb Nepeaayy AaHHbIX

EQVHWYHBIA MHTEpBaN

3anepxka capura

dasa copura
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PacLimpsemMocCTb

nog, oyaoyLye
NPUMEHEHNS

1 Kondurypauus annapatHbix onuuit no MecTy akcnayatauum
1 MporpamMmHbIe NPUNOXEHUS!, TOCTAaBASEMbIE MO 3aNPOCy
1 CoOTBETCTBUE CaMbiM COBPEMEHHBIM TPEOOBaHMSM

KoHdpurypaums annapatHbIX onuuii no MecTy 3KCrutyaTaumm

Ocumnnorpadsl R&S®RTO nerko aganTupyioTcst K HOBbIM TPEBOBAHNSM.

YHukansHblil npuHumMn plug & play (aBTOMaTU4eckas HacTpoiika Noako-

yaeMblxX YCTPOMCTB) NO3BOASIET C NETKOCTbIO 0BHOBASTL 1 MOAEPHNA3MPO-

BaTb onuun. Bce annaparHble onumu, Takme kak umdpoBbIe KaHanbl 4is

aHanmM3a Nornyeckmx CUrHaN0B U TEPMOCTATUPOBAHHbI KBAPLEBIN

reHepatop 0nopHoit 4actotsl 10 M, MOryT GbITb YCTAHOBNEHBI B pacno-

NOXEHHBIE Ha 3aAHeN naHenn cnotbl 6e3 HeobX0ANMOCTI OTKPBITUS OC-

umunnorpada. Takomn noaxon UMEET psif NPEUMYLLECTB:

1 [pocToTa paclumperns GyHKUMOHANbHBIX BO3MOXHOCTEN A5 Oyayumx
13MEPUTENBHBIX 3324

1 YCTaHOBKA ONUMiA N0 MECTY 3KCMyaTaLym 3a HECKONbKO MUHYT

1 OTCyTCTBME HEOOXOAMMOCTM B PEMYANPOBKE UK NepekannbpoBke
npubopa nocne yCTaHOBKM OMLMiA

MporpaMmmMHbIe NPUNOXEHUS, NOCTaBASEMbIE MO 3anpocy

ba3oBblit 610K MMEET NOHbIA HABOP DYHKLNIA COBPEMEHHOIO OCLMANO-

rpacda ans npunoxenuit obuiero suaa. Mpu Hannamm 0cobblx ToeboBaHNIA

©a30Bblil B0K MOXET BbITb ONEPATUBHO PACLIMPEH C MOMOLLIO NPO-

FPAMMHbIX OMLMIA:

1 CMHXPOHN3ALMS 1 AeKOAMPOBAHME AaHHbIX NOCNEeA0BaTENbHbIX
npotokonoB (I°C, SPI unn CAN)

1 ABTOMATWYeCKNE MCTbITAaHNS HA COOTBETCTBIME CKOPOCTHbIX
nHTEPdEIicoB, B ToM yucne, USB nnn Ethernet

1 [leTanuanpoBaHHble QYHKLMN A9 aHann3a JKUTTepa 1 napaMeTpoB
3NEeKTPONUTaHNS

1 AHann3 cnekTpa 1 CUrHanos

CooTBeTCTBME CaMbiM COBPEMEHHbIM TPeO0BaHMAM

Komnanus Rohde & Schwarz npegnaraet perynspHble 0OHOBAEHMS
BCTpOeHHoro MO ang paciumpeHnst GyHKLMOHANbHBIX BOSMOXHOCTEN OC-
umnnorpados R&S®RTO. Berpoertoe MO ocumnnorpado MOXET ObiTb
06HOBNEHO ¢ nomolbio USB-Hakonutens uin yepes LAN-nopt. becnnar-
Hble 0OHOBNEHNS MOTYT BbITb MPOCTO 3arpyXeHbl Yepe3 UHTEPHET C caliTa
www.rohde-schwarz.com. Baw ocuunnorpad R&S®RTO Bcerna 6ynet
COOTBETCTBOBATb CamblM COBPEMEHHbLIM TPEGOBAHMAM.

3ameHseMbiil TBEPAOTENbHbIN ANCK

3ameHa xecTkoro aucka npubopa R&S®RTO moxeT ObiTh BbINONHEHa 63
ICMONb30BAHUS KaKuX-TMb0 WHCTPYMEHTOB. KOHq)I/Iﬂ,eHLlI/IaJ'IbeIe LaHHblE
OCTAHYTCH 3aLLMLLEHHBIMW.

MpocToe paclumMpeHune Noaochl NPonyckaHus ans paboTbl ¢
ObICTPOMEHSIIOLLMMUCS CUrHANAMU

MHOraa BO3MOXHOCTI KanuTanoBAOXEHMIA OrpaHnyeHbl A NpK NOKynKe
He U3BECTHbI BCe Oyaylume TpeboBaHMa k nonoce nponyckanus. ing Bcex
ocuunnorpados R&S®RTO noaaepxmnaeTcs BO3MOXHOCTb PaCLUMPEHNS
nosoCkl NPOMyCKaH1s ¢ NOMOLLbIO OnuuiA. Hanpumep, nosoca nponycka-
Hua 600 MI'y, ocumnnorpada R&S®RT02004 moxeT ObiTh paclumpeHa ao
6 u. Bce onuum paclumpermns BKIKOYAOT NOMHYIO NPOBEPKY Nprnbopa 1
kanmbpoBKy B CEPBUCHOM LigHTPe komnaHun Rohde & Schwarz.

XKecTkuit auck npubopa MOXET ObiTb n3BneYeH 6e3 NCNOb30BAHNS Kakux-1160

NHCTPYMEHTOB.



[10NHOMYHKLMOHANb-
Hble MPOOHUKNY

1 LLinpokas nuHeiika NPoOGHUKOB ANS pelLeHns Nio0Obix
M3MepUTENbHbIX 3a4a4

1 PelueHne 3apay BbICOKOCKOPOCTHbIX U3MEPEHMUIA

1 MonHag nuHelika NPOOGHUKOB ANA U3MEPEHWIi napaMeTpoB
31eKTPONUTaHNS

Lupokas nuHeiika NPOOHMKOB ANs peLueHus NiodbIx
M3MepUTebHbIX 3a4ay

Komnanus Rohde & Schwarz npegnaraeT WnpoKy AMHENIKY BbICOKOKA-
4ECTBEHHbIX MPOOHNKOB AN PELIEHNS NIOObIX N3MEPUTENbHbBIX 33/aY.
BaxHeiwmmn napameTpamn npoOHNKOB ABASIOTCS: NOAOCA NPONYCKaHWA,
BXO/IHOIA MMMENAHC 1 AnHaMuyeckuii ananasoH. Q6nanast BXOAHbIM M-
negaHcom 1 MOM, akTiBHble NPOGHIKM CO3AIOT MUHUMANbHYIO HArpy3ky
B paboyei Touke UCTOYHMKA curHana. OueHb LMPOKMA AUHAMUYECKMiA
[manasoH BEPTUKANbHOrO OTKIOHEHWS, AaxXe Ha BbICOKMX 4acToTax, npe-
N0TBpALLAET UCKaXeHUs curHana, Hanpumep: 16 B (nuk.) Ha 1 TTu ans
aKTUBHbIX HECUMMETPNYHBIX MPOBHMKOB.

PeweHune 3apay BbICOKOCKOPOCTHbIX U3MePEHMi

Cwnctema MoaynbHbIx NpoBHUKoB R&S®RT-ZM 06ecneynBaeT BbICOKYIO
9O dEKTUBHOCTb B COYETAHWM C TMOKMMM U HACTPaUBaeMbIMM BO3-
MOXHOCTAMM NOAKMIOYEHNS. B cuCTeMy BXOAST MOAYIM HAKOHEYHMKOB
NPOBHWKOB 151 PA3NNYHbIX UBMEPUTENbHBIX 3aAay 1 ycnoBuid. Moaynu
HaKOHEYHMKOB MOTYT NMOAKMIOHATLCS K MOAYNSM YCUAUTENEi C Noa0camm
nponyckaxus B auanasoHe ot 1,5 Mu ao 9 MMu. Cuctema MoaynbHbIX
NPOGHNKOB Takxe 06ecneynBaeT MHOrOPEXUMHYK0 GYHKLMOHANLHOCT,
Nn03BONAA NONBL30BATENAM NEPEKIIOYATLCH MEXLY Pa3NNYHBIMUA PEXMMA-
MU U3MEPEHNIA: HECUMMETPUYHBIM, ANPOEPEHUMANBHBIM 1 CUHDA3HBIM.
BCTPOEHHHIN BonbTMeTP R&S®ProbeMeter o6ecneunBaeT BbICOKOTOYHbIE
N3MepPEHMs N0 MOCTOSIHHOMY TOKY C norpewwHocTbio 0,01 %.

PekomeHayeMbie NpOoOHUKN

MonHas nuHeiika NPoOHMKOB ANS U3MepeHuii napameTpoB
3NEeKTPONUTaHUS

[ins n3mepeHns napameTpoB ANEKTPONUTAHMS MOTYT ObiTb MCMOAb30BAHSI
CMeurann3npoBaHHble aKTUBHbIE M NACCUBHbIE NPOBHNKK, paboTalolume

B Pa3NnyHbIX Anana3oHax HanpsxeHus (o1 MkB 1o kB) u Toka (0T MKA 10
kA). Kpome Toro, komnanus Rohde & Schwarz npeanaraet cneuyanuamnpo-
BaHHble NPOGHNKM ANS LMK 3NEKTPONUTAHMS, NO3BONSIOLIME OBHAPYXM-
BaTb Jaxe camble Cnabble NN PELKO BO3HMKAIOLLNE UCKAXEHNS CUTHANO0B
MOCTOAHHOIO TOKA Ha LUIMHAX 3NEKTPONUTaHNS.

Tun npobHuKa WpeanbHas 061acTb NPMMEHEHUs PekomeHayembie NPOOHNKM

CTaHaapTHbIN NAaCCUBHbIN HecummeTpuyHble Hanpskerus, make. 500 My

MaccyBHbIN WKMPOKOMONOCHDIA HecummeTpryHble Hanpsxerus, fo 8 My,

AKTVBHbII LIMPOKONOAOCHINA
006 My

MopaynbHbIit LINPOKONOAOCHBIN
Hanpsxerus, 10 9 Ty,
LlenoctHoCTH NuTaHus

MHOrokaHasbHbli, MOLHOCTM MHorokaHanbHoe notpe6eHIe MOLWHOCTH

BbICOKOBONBTHbIN BbICOKOBONBTHbIA HECUMMETPUYHBIA U AndGepeHLmanbHbIi,
1o 1B (CK3)
TokobliA ToKoBblE M3MepeHNs

Banxxero nona IMC Boiasnenne MM, go 3 M

HecuMMeTpUYHbIE 1 AMdbEPEHUMaNbHBIE HAMPSIXEHIS,

[IunddepeHumnanbHble, HECUMMETPUYHBIE UK CUHbA3HbIE

omexw no WKHe nuTaHns npu 60nbLIOM CMeLLEHNM

R&S®RT-ZP10, R&S®RT-ZP1x, R&S®RT-ZP03
R&S®RT-2280

R&S®RT-ZS10E, R&S®RT-2S10, R&S®RT-2520, R&S®RT-ZS30, R&S®RT-ZS40,
R&S®RT-ZS60

R&S®RT-ZD10, R&S®RT-ZD20, R&S®RT-ZD30, R&S®RT-ZD40
R&S®RT-ZM15, R&S®RT-ZM30, R&S®RT-ZM60, R&S®RT-ZM9I0

R&S®RT-ZPR20
R&S®RT-ZVC02, R&S®RT-2VC04
R&S®RT-ZH10, R&S®RT-ZH11, R&S®RT-ZD01

R&S®RT-ZC05B, R&S®RT-ZC10, R&S®RT-ZC10B, R&S®RT-ZC15B,
R&S®RT-ZC20, R&S®RT-ZC20B, R&S®RT-ZC30
R&S®HZ-15

> [lononHutensHyto nHdopmaumio cu. B Gpotwiope: MpoBHIKI 1 NPUHAANEXHOCTH, LdPOBbIE ocuuanorpadsl o1 komnadun Rohde & Schwarz (PD 3606.8866.18).

Rohde & Schwarz Llndposbie ocuunnorpadsl R&S®RT02000 39



LLInpokasa nuHenka
NPUHAZNEXHOCTEN

Be3onacHas TpaHCMOPTUPOBKA U NPOCTas YCTAHOBKA B CTOMKY MpUHAZANEXHOCTI

BonbLUIOI BbIGOP NPUHALNEXHOCTEN A1 XPAHEHNS 11 TPAHCTIOPTUPOBKM KpbiLuka /515 nepeaHelt naHenu LdpoBbIX OCLMANOrPadoB R&S®RTO-Z1

rapaHTMpyIoT MOMHYIO 3aLuTy W NerkocTb nepexocku npubopa R&S®RTO. R&S®RTO/RTE

HaGop 19 YCTaHOBKI B CTOIAKY 06€CNIe4nBaET NPOCTOTY MHTErPUPOBAHNS Msrkas cymka st undposbix ocumnnorpados R&S®RTO/RTE n R&S®RT0-Z3

ocuuanorpada B uamMepuTeNnbHble CUCTEMbI. AKTUBHBINA, NACCHUBHBINA 1 npUHaZIexXHOCTE

JIOTVHECKMI NPOGHUKIA MOTYT XPaHWTLCS B CMELMaIbHOM MELIOYKE, PACTO-  Tpaucnoprii Kefic-Teexka A1 LGPOBLIX OCLARNOrPAGOB R&S®RTO-24

NOXEHHOM Ha 3aaHelt naHenu ocuunnorpada R&S®RTO 1 obecneunsaio- R&S®RTO/RTE u npuHamexHocrei

Lem npocToTy AocTyna. Mewioyex finsi MPOBHIKOB K LdPOBLIM OCLMANOpadiaM R&S®RTO-Z5
R&S®RTO/RTE

Ha6op ans ycraHosku B 19" cToiiky ans umdpossix ocumnnorpados  R&S®ZZA-RTO
R&S®RTO/RTE ¢ BbicoToit 6 HU
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KpaTkue TeXHnYeckne xapakrepucTnku

Kpartkue TexHu4ecKue XapakTepucTukm

Cuctema BepTMKaNbHOrO OTK/IOHEHUS!

KonnyecTto kaHanos

Ananorosas nonoca (-3 ab) v Bpems
HapacTaHus npu 50 Om

R&SCRT02002/2012/2022/2032
R&SSRT02004/2014/2024/2034/2044/2064
R&SSRT02002 1 R&SCRTO2004

R&S®RT02012 n R&S®RTO2014
R&S®RT02022 1 R&S®RT02024
R&S®RT02032 n R&S®RT02034
R&S®RT02044
R&S®RT02064

Bo Bcex npubopax nonoca nponyckaHus MOXeT ObiTb yBennyeHa fo 6 .

Mmnenaxc

BxoaHas 4yBCTBUTENLHOCTb
AddextBHOE KonuyecTso 6utos ALLM

(ENOB)
Cuctema c6opa faHHbIX

YacToTa AvckpeTMaaLumn B peansHoM
Mactutabe BpeMeHu

MamsaTb N5 cOopa AaHHbIX

Make. ckopocTb c6opa faHHbIX

Pexum peuumaumn

ApudmeTndeckue onepauum

Pexumbl nHTEpNONAUNN

CucTtema ropu3oHTanbHOTO OTKIOHEHUS

[lnanasoH passepTkiu

MorpeLwHocTs

Cuctema CMHXpOHU3aLuK (3anycka)
Tunbl 3anycka

30HanbHbIV 3anyck (onuus)

YyBCTBUTENLHOCTD
061wme cBeeHUs
[abapuTHble pasmepel
Macca

9kpaH

NHTepderics

MakcumainbHas noaoca B0 BCEX Anana3oHax

CMHYCOMAA Ha NOMHYIO LUKanY,
n0a0ca YacToT No YpoBHio -3 Ab

R&S®RT0200x/201x/202x/203x
R&S®RT02044/2064

CTaHfapTHas KoHUrypauus,
Ha kaHan/1 akTWBHbIN kaHan

Makc. MogiepHnaaums (onumst R&S®RTO-B110),

Ha kaHan/1 akTuBHbIN kaHan

HenpepbIBHbIi c60P ¥ 0TOBPaXEHIUe AaHHbIX,
10 mnpg oTcyeToB/c, 1 ThiC. OTCYETOB

PEXUM YNbTPaCerMeHTaLum

nio6ast KOMOMHALNS pexUMa AeLMMaLi U apUdMETUHECKIX

onepaumii ¢ 3 ocuuanorpaMmami Ha kasan

nocne NocTaBku/KanubpoBKN
onuus R&S®RTO-B4

onpefeneHue ructepesnca 3anycka

(WxBxT)

2

4

600 Mry, 583 nc
11Ty 350 nc
2Ty, 175 nc
31Ty, 116 nc
41Ty, 100 nc
Ha 4 kaHanax: 4 T, 76 nc

Ha 2 kaHanax: 6 My

50 OM £ 1,5%, 1 MOm = 1% npu 15 n® (u3mep.)

50 Om: ot 1 mB/nen mo 1 B/nen, ot 500 MkB o 1 B (onu.);

1 MOwm: ot 1 mB/nen fo 10 B/nen, ot 500 mkB o 10 B (onw.)
> 7 6uTOB (M3MEP.)

makc. 10 MApA 0TCYETOB/C MO KaxaoMy KaHany

Makc. 10 MApA, 0TCYETOB/C NO 4 KaHanaw,
Makc. 20 MApz OTCYETOB/C NO 2 KaHanam

R&S®RTO (2-kaHanbHast Mogenb): 50/100 MaH 0TCYETOB,
R&S®RTO (4-kaHanbHas moaenb): 50/200 MaH oTcyeToB

R&S®RTO (2-kaHanbHas Mogenb): 1/2 MAp/a OTCYETOB,
R&S®RTO (4-kaHanbHas Mogenb): 1/2 Mapg 0TcyeTos

1000 000 ocumnnorpamMm/c

nHTepBan npoctos MeHee 300 He

BbIOOPKA, NMKOBOE [IETEKTUPOBAHME, BbICOKOE Pas3peLueHue, CpeaHekBaaparm-
4ecKoe 3HayeHme

BbIK/IIO4EHbI, OrnbatoLas, yepeaHeHme

NMHeiHas, sin(x)/x, BbIGOpKa-1-xpaHeHne

ot 25 nc/nen no 10 000 c/nen
=5 MaH!

+0,02 man'

no GPOHTY, NO FNTYY, N0 AAUTENLHOCTM, MO PaHTY, MO OKHY, N0 TaitM-ayTy,

10 MHTEPBAJY, NO CKOPOCTI HapacTaHus, No WabaoHy, N0 COCTOSHUIO,

10 nocnezaoBarebHoMy WabnoHy, no TB/BuAeo, N0 NOCNEAOBATENBHOI WMHE
(onuus), 30HaNbHLIA (ONums)

norudeckas kKomGuHauus He Bonee Yem 13 8 NOAMroHOB,

¢ nepeceyenrem nim 6e3 nepeceyerns

MCTOYHWK: M3MEPUTENbHBIE KaHanbl, CNEKTP, MaT. GyHKLK

aBTOMaTYeCKas WKW pyyHas HacTpoika: ot 0 0 5 aen

427 MM x 249 mm % 204 MM

9,6 kr

12,1" XK TFT uBeTHOI EMKOCTHOI CEHCOPHBIiA KPaH,
1280 x 800 nukcenei (XGA)

LAN 1 T6ut/c, Tuna A: 2 x USB 3.1, 2 x USB 2.0,
Tuna B: 1XUSB 3.1, GPIB (onuus), DVI u Display Port ans BHeWHero MoHuTopa,
BHELWHWI 3amycK, BbIXOA CHrHana 3amnycka

TexHuyeckue faHHble cM. B sokymenTe PD 3607.2684.22 n Ha BeG-caiite www.rohde-schwarz.com
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ACCOPTUMEHT ocuunnorpadoB

| _
Coueiiorso RES® | RTH1000 Hwot002 |HMO1202

BeptukanbHoe oTkKIOHEHHe
lMonoca nponyckanns
Konuyectso kaxanos

B/nen npu 1 MOm

B/nen npu 50 Om
Topn3oHTanbHOE 0TKIOHEHNE

Yacrora avckpeTmsaummn

Makc. 06bem namsitn
(Ha kaHan/1 akTMBHbIA kaHan)

CEFMEHTVIDOBBHHaﬂ namaTtb

CkopocTb cH0pa AaHHbIX

3anyck (CUHXpPOHM3aLus)
Onuyn

Onums CMeLLaHHbIX CUrHaNoB

Konnyectso umdpoBbix
kaHanos "

YacroTa auckpetsaumm umd-
POBbIX kKaHanoB

Makc. 06bem namsitn udpo-
BbIX KaHaN0B

Avanu3
Buaibl KypCOpHbIX M3MEPEHUIA

CraHpapTHble n3mepuTenbHble
byHKummn
TecTupoBaHue no Macke

Matemarinyeckue onepaunm

CWHXPOHM3aLMs 1 fekoan-
POBaHE MOCNEAOBATENbHBIX
npotokonos”

DYHKLUM MHAMKALUMN

Mpunoxetus "

McnbitaHus Ha cootetcTane”

[Lmcnneit n ynpaeneHue
Pa3mep u paspelweHne

YnpasneHue npubopom

061wLye AaHHbIe
Pasmepbl, Mm (L x B xT)
Macca, kr
AxkymynsiTopHas 6atapes

" Bo3moxHa mogepHusaums. 2

42

60/100/200/350/500 Mruy," 50/70/100 My "
2 nnioc LUMM/4 2
ot 2MB g0 100 B or1mMBpao10B

100/200/300 M,

or1vmBpo10B

1,25 Mnpp, 0TCYETOB/C Ha KaHan
(4-kaHanbHas mofens);

2,5 Mnpz, 0TCYETOB/C Ha kaHan
(2-kaHanbHas mogens);

5 MApA, 0TCYETOB/C (YepeaoBaHme no
BCEM KaHanam)

125 ThiC. OTCYETOB (4-KaHanbHas Mo-
nenb); 250 ThIC. OTCYETOB (2-KaHaNbHas
mogenb); 500 Thic. 0TCYETOB

onuus -

500 MH OTCYETOB/C Ha
kaHan

1 MApg, 0TCYETOB/C (ye-
pefoBaHue 2 kaHanoB)

1 MApA OTCYETOB/C Ha
KaHan

JI0BaHIe 2 KaHaNoB)

1 MIH OTCYETOB;
2 MIH 0TCYETOB

500 ThiC. OTCYETOB;
1 MAH 0TCYETOB

50000 ocuunnorpamm/c 10000 ocumnnorpamm/c

paclMpeHHble, LdpoBoi 3anyck
(14 Tnos 3anycka)?

aneMeHTapHble (5 TMMOB 3anycka)

8

1,25 Mnpg 0TCYeToB/C 500 MAH 0TCYETOB/C 1 mnpp oTcyeToB/c

125 ThiC. OTCYETOB 500 ThiC. OTCYETOB 1 MJH OTCYETOB

3 1
33 31

3/IeMeHTapHOe (Macka [i0nycka BOKpYr curHana)

6a30Bble (pacyet no
pacuerty)

3NEMEHTAPHbIE

[2C, SPI, UART/RS-232/RS-422/RS-485, CAN/LIN

pPerncTpaTop faHHbIx -

4acTOTOMEP C BLICOK/M PA3PELLEHIEM,
PaCLUMPEHHbII aHaNN3 CrIeKTpa, aHanus
TaPMOHMK

7", usetHon, 800 x 480 nukceneit 6,5", ueTHoi1, 640 x 480 nukceneit

ONTUMM3MPOBAHO AN PAGOTbI C CEHCOP-  ONTUMM3MPOBAHO A1 GbICTPOTO KHOMOYHOMO
HbIM 9KpaHOM, NapasiesbHoe KHOMOYHOE YnpaBneHus
yNpasneHue

201 x 293 x 74 285 x 175 x 140
24 2,5
NNTUIA-NOHHAA, > 4 4 =

Tpebyetcs onuus.

2 MApA, 0TCHETOB/C (Yepe-

L ——_

RTB2000

70/100//200/300 MIy
2/4
or1mMBpo5B

1,25 MApz, 0TCYETOB/C Ha kaHan;
2,5 MNpA, 0TCYETOB/C (YepefoBaHne
2 kaHanos)

10 mnH oTcyeToB; 20 MAH OTCYETOB
(160 MNH OTCYETOB B PEXMME CETMEH-
TUPOBAHHON NamsTn 2)

onums

50000 ocumnnorpamm/c

6a3oBble (6 TMNOB 3anycka)

11Ty,

1 MH 0TCYETOB

ANEMEHTAPHbIE

10,1", usetHoit, 1280 x 800 nukceneit

ONTUMM3NPOBAHO A5 PABOThI C CeH-
COPHBIM 3KPAHOM, MapasNenbHOe KHO-
MOYHOEe ynpaBnexne

390 x 220 x 152
2,5

Y W
HM03000

300/400/500 Mry "
2/4

or1mMBpo5B
or1mMBpo5B

2 MNIp[, OTCYETOB/C Ha KaHar,
4 Mnpg, 0TCYeTOB/C
(2 kaHana ¢ yepeaoBaHnem)

4 MNH OTCYETOB;
8 MnH oTCYeToB

onuus
5000 ocuunnorpamm/c

(200000 ocumnnorpamm/c B pexunme
CErMEHTPOBAHHON namsiTi )

6a308ble (9 TMNOB 3anycka)

16
1 MApa, 0TCYETOB/C

2 MJH OTCYETOB

6,5", uBetHoi, 640 x 480 nukceneit

ONTUMM3NPOBAHO AN BbICTPOTO
KHOMOYHOTO YNPaBNEHMst

285 x 175 x 220
3,6



200/350/500 MIu/1 "
2/4

or 1MB o 10 B
oT1mMBpo2B

2,5 MIp[, 0TCYETOB/C Ha KaHan;
5 MApZ, 0TCYETOB/C (YepenoBaHue 2 kaHasos)

10 MnH oTC4eTOB; 20 MAIH OTCYETOB
(460 MNH OTCYETOB B PEXMME CETMEHTUPOBAHHOM
namsiit )

onumst

12500 ocunnnorpamm/c
(200000 ocumnnorpaMm/c B pexmmMe CErMeHTpO-
BaHHO namsTn?)

6a30Bble (7 TMMOB 3anycka)

16
2,5 Mnpp 0TCYeTOB/C

10 MnH oTC4eTOB; 20 MAIH OTCYETOB

14
31

3/IeMeHTapHOe (Macka [onycka BOKpYr CurHana)

6a30Bble (pacyeT no pacyety)

[2C, SPI, UART/RS-232/RS-422/RS-485, CAN/LIN,
[2S, MIL-STD-1553, ARINC 429

Tpek?

aHann3 aNeKTponUTaHns, LMQGPOBOIA BOILTMETP
(LLBM), aHanua cnektpa 11 NocTpoeHue
CMEKTPOrpaMm

8,4", upetHoit, 1024 x 768 nukceneit

ONTUMM3NPOBAHO A1t BbICTPOTO KHOMOYHOMO
yrpaBnexns

403 x 189 x 142
49

200/350/500 Mru/1/1,5/2 Iy
2/4

ot 500 MkB o 10 B

ot 500 mkB go 5B

5 MNpA 0TCYETOB/C Ha KaHan

craHpaptHas: 10 mMnH otcyeToB/40 MH OTCYETOB;

makc. MoiepHuaaums: 50 maH otcyetos/200 MAH OTCHETOB

CTaHpapTHas

1000000 ocuunnorpamMm/c
(2000000 ocumnnorpamm/c B
PEXUME YNbTPACErMEHTPOBAHHOI NamsTh)

paclmpeHHble, udposoi 3anyck (13 Tunos 3anycka)

16
5 Mnpa oTc4eTos/c

100 mnH oTCyeTOB

3
47

paclLuMpeHHoe (CBOGOHO KOHDMIYPMPYEMOg, annaparHoe)

pacLmpeHHble (peaaktop dopmyn)

[2C, SPI, UART/RS-232/RS-422/RS-485, CAN/LIN, IS,

- RTM2000 RTE1000 RT02000

600 Mru/1/2/3/4/6 TTw"

2/4 (Tonbko 4 kaHana B Mogensx 4 Ty v 6 M)
ot 1 mMB o 10 B (o1 500 mkB 1o 10 B)?

ot 1 mB o 1B (o1 500 mkB o 1B)?

10 Mnpa 0TCYeTOB/C Ha KaHar,
20 MAPZ 0TCYETOB/C (4epefoBaHue 2 kaHanos B Mogensix 4 Ty n 6 M)

cTanpapTHas: 50 MaH otcyeTos/200 MAH OTCYETOB;
MaKC. MOAEPHM3aLMs: 1 MApfA 0TCYETOB/2 MAPS, OTCYETOB

CTaHpaapTHas

1000000 ocumnnorpamm/c
(3000000 ocumnnorpamm/c B pexvme ynbTpacerMeHTUPOBaHHON NamsTh)

paclmMpeHHble, LdPoBoit 3anyck (14 TMNOB 3anycka), 30Ha/bHbIi 3anyck ?

16
5 MApL 0TCYETOB/C

200 MAH 0TCYETOB

47

paclmpeHHble (peaaktop Gopmyn)

I’C, SPI, UART/RS-232/RS-422/RS-485, CAN/LIN, IS, MIL-STD-1553, ARINC 429,

MIL-STD-1553, ARINC 429, FlexRay™, CAN FD, USB 2.0/  FlexRay™, CAN FD, USB 2.0/HSIC, Ethernet, Manchester, NRZ, SENT, SpaceWire,
HSIC, Ethernet, Manchester, NRZ, SENT, SpaceWire, CXPI, CXPI, Broad-R Reach®, MIPI RFFE, MDIO, 8b 10b, MIPI D-PHY, MIPI M-PHY,

Broad-R Reach®
rucTorpamma, Tpeua, Tpek?

Mpunoxetns R&S®RTM
+

MIPI M-PHY/UniPro, 3anyck no nocnefoBatensHOMY abaoHy

Mpunoxexns R&S®RTE
+

16-6UTHOE pa3peLLeHne BbICOKOI YETKOCTH, PACLUIMPEHHBIA AXUTTER, BOCCTAHOBAEHWE TAKTOBOTO curHana, |/Q-nanHsle, BY-ananua

aHa/M3 CnekTpa U NOCTPOEHNE CEKTPOTPaMM

10,4", upetHoit, 1024 x 768 nukceneit

A0CTYNHbI PA3NINYHbIE ONLKK, ﬂOﬂpO6HOCTM CM. B TEXHNYECKWX OaHHbIX
(PD 3607.2684.22)

12,1", uetHoit, 1280 x 800 nukceneit

ONTUMU3MPOBAHO 151 PABOTLI C CEHCOPHBIM 3KPaHOM, NapannenbHoe KHONOYHOE YnpaBneHne

427 x 249 x 204
8,6

427 % 249 x 204
9,6

Rohde & Schwarz Llndposbie ocuunnorpadsl R&S®RT02000 43



NHDopmaums ong 3akasa

Lar 1: BbiGepuTe NONOCY NPONYCKAHWUS W YUCIIO KaHANOB Lar 2: BblOepuTe 4acTo MCNOb3YEMbI€ ONLUK

2 KaHana 4 xaHana Onuyst CMeLLaHHbIX CUrHANOB R&S®RTO-B1
600 MI'y, R&S®RT02002 R&S®RT02004 OnopHbiii rerepatop OCXO 10 My R&S®RTO-B4
11Ty R&S®RT02012 R&S®RT02014 PexuM BbICOKOIA YETKOCTH R&S®RTO-K17
21Ty, R&S®RT02022 R&S®RT02024 ['eHepaTop NPON3BOMbHbIX CUTHANOB R&S®RTO-B6
30y R&S®RT02032 R&S®RT02034
41Ty - R&S®RTO2044
6y - R&S®RTO2064

Llar 3: BbiGepuTe NPorpaMMHbIE ONLUK

CVHXpOHM3aLMs 1 AeKoaUpPOBaHUe TecT Ha COOTBETCTBUE CTaHAAPTY KomnnekT Anst ucnbitanuii
Bcrpansaemble cuctembl
12C/SPI R&S®RTO-K1 - -
UART/RS-232/422/485 R&S®RTO-K2 - -
10/100 Mbit Ethernet R&S®RTO-K8 R&S®RTO-K22 R&S®RT-ZF2
1 Gbit Ethernet - R&S®RTO-K22 R&S®RT-ZF2, R&S®RT-ZF2C
10 Ghit Ethernet - R&S®RTO-K23 R&S®RT-ZF2
10M/100M/1GBASE-T Energy Efficient Ethernet - R&S®RTO-K86 R&S®RT-ZF4, R&S®RT-ZF5
2.5G/5GBASE-T Ethernet - R&S®RTO-K25 R&S®RT-ZF2
8b10b R&S®RTO-K52 - -
MDIO R&S®RTO-K55 - -
USB 1.0/1.1/2.0/HSIC R&S®RTO-K60 R&S®RTO-K21 R&S®RT-ZF1
USB 3.1 Gen 1 R&S®RTO-K61 - -
USB-PD R&S®RTO-K63 - -
PCle 1.x/2.x R&S®RTO-K72 - -
eMMC (HS200, HS400) - R&S®RTO-K92 -
ABTOMOBUNECTPOEHNE
CAN/LIN (CAN-dbc) R&S®RTO-K3 - -
CAN-FD (CAN-dbc) R&S®RTO-K9 - -
SENT R&S®RTO-K10 - -
FlexRay™ (FIBEX) R&S®RTO-K4 - -
100BASE-T1/BroadR-Reach® Ethernet - R&S®RTO-K24 R&S®RT-ZF2, R&S®RT-ZF3
1000BASE-T1 R&S®RTO-K87 R&S®RT-ZF2, R&S®RT-ZF6
AyanoTexHnka
12S/LJ/RJ/TDM R&S®RTO-K5 - -
ABuauus 1 KocMoc
MIL-STD-1553 R&S®RTO-K6 - -
ARINC 429 R&S®RTO-K7 - -
SpaceWire R&S®RTO-K65 - -
KoHdurypupyemas onuus
MIPI RFFE R&S®RTO-K40 - -
MIPI D-PHY R&S®RTO-K42 R&S®RTO-K26 -
MIPI M-PHY R&S®RTO-K44 - -
KoHdurypupyemas onuus
Manchester, NRZ R&S®RTO-K50 - -
Ananus
MporpammHblit |/Q-nHTepdEiic R&S®RTO-K11
AHanua pxutrepa R&S®RTO-K12
BoccraHoBneHme TakToBoro curtana R&S®RTO-K13
Axanua cnekrpa R&S®RTO-K18
30HasbHbIii 3anyck R&S®RTO-K19
Axanna napameTpoB aneKTPONUTaHNS R&S®RTO-K31



Lliar 3: BbIOEPUTE NPOrPaMMHBIE OMLUM

AHanus curHanos

MO ans BEKTOPHOrO aHanMaa curHanos "

AnnapartHblii KoY MLEH3NN

13MepeHust UMNYNbCHbIX CUTHANO0B

AHann3 ¢ NCNONb30BaHNEM aHANOrOBOI LEMOLYNSLMN
N3mepenme curtanos GSM

BekTopHbIit aHanua curHanos

M3mepeHue curHanos 3GPP FDD

M3mepeue curHanos IEEE 802.11a/b/g

N3mepeHue curHanos IEEE802.11n

M3meperue curanos IEEE 802.11ac

M3mepeHue curHanos IEEE802.11p

N3mepenue curnanos EUTRA/LTE FDD

N3mepenme curtanos EUTRA/LTE-Advanced n MIMO
N3mepeHue curHanos EUTRA/LTE TDD

TexHnyeckas noaaepxka nporpaMMHoro obecneyeHns
MO pns BekTopHoro aHannsa OFDM-curHanos

U Tpebyetcs onunsa R&S®RTO-K11.

R&S®VSE
R&S®FSPC
R&S®VSE-K6
R&SCVSE-K7
R&S®VSE-K10
R&S®VSE-K70
R&S®VSE-K72
R&S®VSE-K91
R&S®VSE-KIIN
R&S®VSE-KI1AC
R&S®VSE-K91p
R&S®VSE-K100
R&S®VSE-K102
R&S®VSE-K104
R&S®VSE-SWM
R&S®FS-K96PC

Lar 4: BbiOepuTe annapartHble OnNLuum

NHtepdelic GPIB

3anacHoit xectkuit auck SSD (Windows 7)
Pacwupenue namsatu

100 MAH OTCYETOB Ha kaHan

200 MNIH OTCYETOB Ha kaHan

400 MNH OTCYETOB Ha kaHan

1 MNpg, OTCYETOB Ha kaHan

R&S®RTO-B10
R&S®RTO-B19

R&S®RTO-B101
R&S®RTO-B102
R&S®RTO-B104
R&S®RTO-B110

LLlar 5: BbIGepuTe NPOGHMK U NPUHALEXHOCTH

CranaapTHble npuHagnexsoctn: R&S®RT-ZP10, cymka Ans NpUHAANEXHOCTEN, KpaTkoe pyKOBOACTBO MO SKCMAyaTaLyy, WHYP NUTaHWS

[LononHutenbHble ﬂp06HMKVI

> [lononHutensryto nkdopmaumio cu. B Gpotwiope: MpoBHIKY 1 NpUHAANEXHOCTH, uudpoBble ocuunnorpadsl o1 komnanun Rohde & Schwarz (PD 3606.8866.18).

MpuHaanexHocTu

Kpbilwka ans nepeanei nanenn uidposbix ocumnnorpados R&S®RTO/RTE

Msirkas cymka ans undposoro ocumnnorpada R&S®RTO u npuHagnexHoctei
TpaHcnopTHIii keiic ans uudpossix ocuunnorpados R&S®RTO/RTE v npuHafnexHocTei
Mewwoyek ans npo6HIKOB K LdpoBbiM ocumanorpadam R&S®RTO

R&S®RTO-Z1
R&S®RTO-Z3
R&S®RTO-Z4
R&S®RTO-Z5

Lar 6: BbiOepuTe YCNOBUS FapaHTUIHOTO M TEXHUYECKOF0 06CAY)XNUBAHUS

FapaHTus

ba3oBblil 610K

Bce ocTanbHble npeameTsl

Onuuu

PaclumperHas rapaHTus, OfnH ro

PaclumpeHHas rapaHTus, aga roga

PaclumperHas rapanTus, Bkitoyas kannbposky, O4NH rog,
PaclumpeHrHas rapanTus, Bkntoyas kannbposky, Ba roaa

3ropa
1ron
R&S®WE1 Obpatutecs B GanxaiiLumil 0duC Npofax
R&S®WE2 komnaxum Rohde & Schwarz.
R&S®CW1
R&S®CW2

Rohde & Schwarz Llndposbie ocuunnorpadsl R&S®RT02000 45



[1nq 3aMeTok




KomniekcHas noBepka npuoéopos

| AHanu3aTopsl cnekTpa u curHanos 4o 67 Mu

| AHann3artopsbl TeIEBU3NOHHbIE

| TeHepaTopbl CMIrHANOB aHaNoroBble U BeKTOPHble A0 50 Ty
| AHanun3zaropsl Lenen 1o 67 My,

| Ocumnnorpadpbl go 6 My,

| ameputenn motHocTn 10 50 MMy,

| AHann3atopbl paanoceTeil U TeCTePbl CPEACTB PAANOCBA3Y
| IcTO4YHUKM nnuTaHus

CepsucHblit ueHTp Rohde & Schwarz
r. Mocksa, yn. [1aBnosckas, o. 7
Ten: +7 (495) 981 35 67




Rohde & Schwarz

BosbLue Yem Cepauc 'pynna komnanmii Rohde & Schwarz, cneunanuaupytowasncs Ha npons-

1 110 BCeMY MUpY BO/ICTBE 3NIEKTPOHHOTO 060PYA0BAHNS, NPEANaraeT MHHOBALMOHHbIE

J G I (LRI PELLEHNS B CREAYIOLLMX 0ONACTAX: KOHTPOb 1 UBMEPEHNS, TeNe- 1 pa-

1 VHAMBUAYANbHO W TMBKO

B e —— IVOBELLaHNe, 3allMLeHHas CBS3b, KOEPHE30NacHOCTb, MOHUTOPHUHT I
1 Ha [UIUTESIbHYIO NEepCrekTuBy TeCTMpOBaHune ceteit ca3n. OcHoBaHHas bonee 80 net Hasap, aTa Hesa-

ROHDE & SCHWARZ B POCCUH

r. Mocksa

115093, yn. Maenosckas, a. 7, cTp. 1
Ten.: +7 (495) 981 35 60

e-mail: sales.russia@rohde-schwarz.com

r. Caukr-MeTepOypr

197101, yn. ueeHckas, 4. 1, oduckl 606 n 604
Ten.: +7 (812) 448 65 08

e-mail: sales.petersburg@rohde-schwarz.com

r. HoBocubupck

630132, yn. Kpactospckas, . 35, oduc 1603
Ten.: +7(383) 230 39 91

e-mail: sales.novosibirsk@rohde-schwarz.com

r. KpacHosipck
660135, yn. Bechbl 3a, b, «<BecHa», oduc 410
Ten.: +7(391) 276 16 53

r. HwxHnii Hosropop

603000, yn. Makcuma opbkoro, f. 117, oduc 509
Ten.: +7 (831) 233 03 00

Ten.: +7(831) 233 03 01

e-mail: sales.nnovgorod@rohde-schwarz.com

r. PocToB-Ha-[loHy

344018, yn. Texyuesa, A. 139/94, Clover House, oduc 434

Ten.: +7 (863) 206 20 29
Ten.: +7 (928) 12522 74
e-mail: sales.rostov@rohde-schwarz.com

r. ExatepuHGypr

620142, yn. 8 mapra, 4. 51, oduc 702

Ten.: +7(343) 311 00 72

e-mail: sales.ekaterinburg@rohde-schwarz.com

r. KasaHb

420034, yn. [lekabpuctos, 4. 856, opuc 712
Ten.: +7 (843) 567 27 51

e-mail: sales.kazan@rohde-schwarz.com

r. BopoHex

394030, yn. Komuccapxesckoit, . 10, opuc 1213
Ten.: +7 (473) 206 55 78

e-mail: sales.voronezh@rohde-schwarz.com

BMCMMAs KOMMaHKS, WTab-KBapTMpa KOTOPOI pacnonoxeHa B r. MioHxeH
(Fepmanws), MEET LWMPOKYIO TOPrOBO-CEPBMCHYIO CETb U NPeaCTaBneHa
Gonee yem B 70 cTpaHax.

PecypcocGeperaiowme MeTofbl NPOEKTUPOBAHMS

1 Jkonornyeckast 6630MacHOCTb 11 IKONOTNYECKUii Cnep,

1 IHEproaddeKTMBHOCTb 1 HU3KNIA YPOBEHDb BHIBPOCOB

1 [lonruit cpok cnyxBbl 1 ONTUMIU3NPOBAHHBIE NPOU3BOACTBEHHbIE
pacxoapl

CepTuduumposaxHas cuctema CepTuduunposanHas cuctema
MeHeAXMEHTa KayecTsa 9KONOTUYECKOTO MEHEAXMEHTA

Rohde & Schwarz GmbH & Co. KG
www.rohde-schwarz.com/ru

KoHTakTbl B permoHax

1 Espona, Appuka, BamxHnit Boctok | +49 89 4129 12345
customersupport@rohde-schwarz.com

1 CesepHas Amepuka | 1888 TEST RSA (1 888 837 87 72)
customer.support@rsa.rohde-schwarz.com

1 NatuHckas Amepuka | +1 410 910 79 88
customersupport.la@rohde-schwarz.com

1 Asna TuxooKeaHCKMin pervon | +65 65 13 04 88
customersupport.asia@rohde-schwarz.com

1 Kuraii | +86 800 810 8228 | +86 400 650 5896
customersupport.china@rohde-schwarz.com



