BbICOKONMPOU3BOAUTE/IbHbIN
OCUUNNOrPA®
R&S®RTP

LlenocTHOCTbL CUrHana B peanbHOM
macLutabe BpemMeHu

MHHOBaumMOHHbI ocuunnorpad. [l0CTOBEPHOCTb Pe3y/bTaToB U3MePEHMIA.
www.rohde-schwarz.com/ru/product/rtp
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KPATKOE ONMMUCAHUE

Bocnonbayittecb npenmyuiecTBamMmu nepefoBbIX TEXHONOIMIA, peanu30oBaHHbIX B ocuunnorpadax
R&S®RTP. MNpubop B kOMNaKTHOM popM-dpakTope, CoaepXaLiuin Cneuuanu3upoBaHHbie
mukpocxembl ASIC n annapatHbie cpefcTBa ang 06paboTku CUrHanoB B peaibHOM MacliTabe
BpeMeHu, 0becneymBaeT BbiNOJHEHME BbICOKOTOYHbIX U3MepeHuii B aguana3oHe ao 16 My ¢
OecnpeueaeHTHON CKOPOCTbIO.

BbicokonpoussoautenbHbiii ocumnnorpad R&S®RTP coyeTaeT BbICOKOKIACCHYK LENOCTHOCTb CUrHAN0B G BbICOKOW CKOPOCTLIO CO0pa JaHHbIX U WX aHa-
nu3a. PazpaboTaHHble komnaHueit Rohde & Schwarz kOMNOHEHTbI BXOAHOIO Kackafa (GOpMUPYIOT paclinpsieMyto ocLunnorpapuyeckyto niathpopmy ¢
nonocoit nponyckanus ot 4 Mu ao 16 IMu. CneunannanpoBanHbie Mukpocxembl ASIC ans cbopa 1 06paboTki JaHHbIX 06ecneunBatoT 6ecnpeLeaeHTHO
BbICOKYIO CKOPOCTb cHopa 1 06paboTki AaHHbIX, coctasastoulyto 750 000 ocumnnorpamm/c. BeicokoTouHas cuctema LMdpoBOro 3anycka pearmpyeT Ha
Menbyaiiline aHoManum B curiane 1 paboTaet ¢ GYHKLMEN annapaTHOro BOCCTaHOBAEHNS TakToBoro curHana (CDR) no BCTPOEHHbIM TaKTOBbIM CUTHa-
nam BNAOTb 10 PEKOPAHOI B OTPAC/M CKOPOCTM Nepeaayn faHHelx 16 Fout/c.

R&S®RTP — nepBbiii B MUpe ocumnnnorpad, KoTopblit KOMIEHCUPYET UCKAXEHNS NMPW Nepeaaye CUrHana B peanbHOM MacliTabe BPEMEHW, COXPaHSs npu
3TOM BbICOKYIO CKOPOCTb cO0pa [aHHbIX. ANnapaTHble GUALTPLI KOMMEHCALWMM HACTPANBAIOTCS C NOMOLLBIO N0Ab30BATENLCKIX S-napameTpoB. Moaynb
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mar. 06paboTK1 CUrHAN0B B PeanbHOM MacLUTabe BPEMEHM, PacroNoXeH- I-I P E M M y ECT BA
Hblil CPa3y NOCE KOMMEHCALMOHHbIX GUALTPOB, NO3BONSET OCYLECTBAATH I-I-l

3anyCK AaXe N0 CKOMNEHCUPOBAHHBIM (MCKIIYEHHBIM) AMddEepeHLmans-

HbIM ¥ CUHDA3HBIM CATHANAM.

B oaHom npnbope R&S®RTP coyetaeTcsi MHOXECTBO MHCTPYMEHTASb-
HbIX QYHKLMA [0S BBINONHEHNS OTNAAKM C KOPPENsLner N0 BPEMEHMU.
BCTpOEHHbIe LONOAHNTENbHBIE PECYPChI NS NPOBEAEHUS UCTbITAHWIA, Ta-
Kne Kak pexvm cmellanHbix curdanos (MSQO), reHepaTtop npou3BONbHbIX
CUrHanoB, UCTOYHKK 16-ITL, AnddepeHLmanbHbix UMNYNbCOB, a TAKKE
18-OuTHBIE BLICOKOTOYHbIE KaHabl HAMPSXXEHNUS W TOKA, AENaoT ocumn-
norpad R&S®RTP mouHeAWwM 0Tnaf04HbIM MHCTPYMEHTOM. bnarogaps
KOMMAKTHOW KOHCTRYKLMI Npubopa, BMELLAIOLLEN BCE OMUCAHHbIE BO3-
MOXHOCTH, 1 6ecluymHoit pabote ocumunnorpad R&S®RTP cTaHeT ayyiumm
BbIGOPOM 19 Nto60i1 nabopatopum.
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NWHHOBALUMOHHbIA OCUUNNOTPAD.
NIOCTOBEPHOCTb PE3YJ/IbTATOB USME
WHHOBALIMOHHBIE TEXHOJIOTUN

WUnxeHnepbl komnanum Rohde & Schwarz noctosiHHO paboTaloT Hag ynyylweHnem ocuunnorpagos.
OHK UCNoNbL3YIOT NEPeS0BbIE TEXHONOMMK 419 NPOEKTUPOBaHUS annapaTHOro 1 NPOrpaMMHOro
obecneyeHns n BHeAPAIOT MHHOBALMOHHbIE PYHKLMM, TaKue Kak CKOPOCTHOI 3axBaT CUrHAOB,
COBEpLUEHHO HOBag apxXuTeKTypa 3anycka u nosiib30BaTreNbCkuin uHTepdenc, oNTUMU3UPOBAHHBII
noj, CEHCOPHbI 3KpaH. HoBoe cemenCcTBO BbICOKONPOU3BOAMTENbHBIX KOMNAKTHLIX ocuunnorpacdos
R&S®RTP npoponxaeT 3Ty TpaaULMIO MHHOBALMIA N NpeanaraeT HacTOSLLYI0 HOBUHKY:
HenpeB30MAEHHOE COXPaHEeHMe LLeNOCTHOCTU CUTHaNa B peaibHOM MacLuTabe BPEMEeHM.

TO4YHOCTb M3MEPEHWIA CUIbHO 3aBUCUT OT KOMMOHEHTOB B CUTHAbHOM
TpakTe: YCUnuTenei, AMCKPETM3aTopoB M aHanoro-LndpoBbIx npeobpa-
3oBareneil. Rohde & Schwarz ncnonb3yet cBoi COBCTBEHHbIA OMbIT 415
pa3paboTKi Ny4LLIMX aHANOTOBbIX MHTErPabHbIX cxeM. [onb3oBaTeni
MOJYYaloT B CBOE PACMOPSKEHNE HIU3KMIA YPOBEHD LLYMA, BbICOKWIA AUHA-
MUYECKMIA AMana3oH U3MepeHuii 1 cBepxctabuibHble No Temneparype
pesynbTathl.

MHTErpanbHble CXxeMbl COOCTBEHHON pa3paboTku kKomna-
Hun Rohde & Schwarz

Komnarus Rohde & Schwarz ncnonb3yet MHOro4MnoBble MOAyM anst 00b-
©IMHEHNS NIyYLLINX UMEIOLLMXCS TEXHONOTWIA, 4ToObl 06eCneyuTh NPeBoc-
XOfHble paboyne XxapakTePUCTUKI BXOAHbIX KackafoB. ABASSICh BaXHbIM
Tarawa : KOMMOHEHTOM, 06eCneynBaloLMM Kak LIENOCTHOCTb CUTHaNa, Tak U Hafex-
HOCTb XapPaKTEPUCTUK, OKOHEYHbIA PE3NCTOP M3rOTABNNBAETCA C UCMONb-
30BaHNEM COOCTBEHHbIX TEXHOMOTMIA M kannbpyeTcs Na3epoM /1S BbICO-
KOTOYHOrO COrNacoBaHus.

MHoroumnoBbIin MOfynb BXOAHOIO kackana ocuunnorpada R&S®RTP

Bbicokas ckopocTb cOopa 1 06paboTku AaHHbIX 06ECTEYMBAET ObICTPOE
00HapyXeHne peakix cO0eB curHana 1 BbICOKYIO YyBCTBUTENBHOCTb MpK-
Bopa B npouecce pabotbl. Mukpocxembl ASIC BbICOKOIA MHTErpaLIAn OT
komnaHun Rohde & Schwarz cnoco6HbI BbIMOAHATL HECKOALKO Napanienb-
HbIX MPOLLECCOB, YTO 3HAYUTENBHO COKPALLAET MHTEPBANbLI MPOCTOS.

Mukpocxembl ASIC ans 06paboTki aaHHbIx B R&S®RTP




PEHUM.

Ocumnnorpad R&S®RTP ocHalLEH MOLLHbIMA KOMNOHEHTaMU 06PabOTKY
[JaHHbIX, PACMONOXEHHBIMM CPa3y NOCAE aHaNOor0-LMGPOBLIX Npeobpa-
30BareNneit, KoTopble 06ecneyMBaOT KOPPEKLMIO XaPAKTEPUCTUK TpakTa
nepeaayn Ot UCMbITYEMOro YCTPOICTBA B PeabHOM MaciuTabe BDEMEHN.
YHukanbHas undposas cuctema 3anycka komnasun Rohde & Schwarz xo-
JVT B TpakT 06paboTkn 1 paboTaeT Ha 6a3e Tex Xe KOMMNEHCUPOBaHHIX
OTCYETOB aHanoro-LUMpoBbIx Npeodpasosateneii. Monbaosatenu noayya-
10T B CBOE PaCcMopsiXeHne MakCUMasbHy0 CKOPOCTb CO0Pa AaHHbIX Aaxe
MpY aKTMBUPOBAHHON YHKLMM KOMMEHCALMM LieNneil B peabHOM MacLuTa-
0e BPEMEHM 1 BLICOKOTOYHbIA 3amyCcK M0 CKOMMEHCMPOBAHHbIM CUTHaJIb-
HbIM COBBITUSIM NPU MaKCUMabHO NOA0CE NPONYCKaHuS.

NHcTpymeHTanbHas nnatdopma R&S®RTP paccyutaHa Ha MUHMMaNbHbINA
00bEM 3aHUMAEMOr0 NMPOCTPAHCTBA 1 CBEPXHU3KNIA YPOBEHD akyCTHYe-
CKOrO LUyma. YnpaBneHue sHepronotpebaeHneM UMEET PeLLAIoLLEe 3HA-
YeHMe /N5 TaKoro BbICOKOMHTErpUPOBaHHOIO npubopa. VHTennekTyanbHoe
ynpaB/ieHne TEMNEPATYPOii HAYMHAETCA C KOHCTPYKLMM annapaTHoro
00eCcneyenuns, NCNob3yeT NepeaoBble KOHLENUMI 0TBOAA Tenna 1 BKIIO-
yaeT B ce6S1 ONTUMM3NPOBAHHOE pacnpeaeneHne BO3AYIHOMO NOToKa.
lMonb3oBatenu B naboparopun Noayyar yAoBOAbCTBUE OT MCMOAb30BAHNS
KOMMaKTHOrO, YPE3BbIYaiHO TMXOro Mprubopa.

12,1" eMKOCTHOI# CEHCOPHBIN ANCNNEii BLICOKOrO pa3peLleHist BCTPOEH B
LIeJIbHYI0, TOYHO M3rOTOBEHHYIO NEPEAHION NaHeNb 13 aNloMUHMS. Takas
BbICOKOKAYECTBEHHAS 1 IONTOBEYHAS KOHCTPYKLMS 0OECNeYnBaeT TOUYHYIO
paboTy CEHCOPHOr0 aKpaHa Aaxe B yrnax. MHOroUBETHbIE CBETOANOAHbIE
WHAVMKATOPbI HA KaHa/IbHbIX BXOAAX M B Pa3Hblx 061acTX nepeaHei naHe-
NN UHTYWTUBHO HaNpaBAsioT Noab3oBarens. Knioyesble KOMMNOHEHTbI Fpa-

dmyeckoro nonb3oBatenbekoro MHTepdeica Rohde & Schwarz, Takue kak
MHOFOOKOHHbIE AMarpamMmbl 1 NOAMUCU eAMHIL, UBMEPEHMS, CTanu YCTo-

SBLUMMICS OTPACNEBBLIMM CTaHAAPTAMM.

KomneHcaums B
peabHOM BPEMEHN
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Mnara 3anycka 1 KOMNEHcaLyI Leneil B peanbHoM Maclutabe Bpemenu ocuuanorpada
R&S®RTP
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MepeaHss naHenb NpeM1anbHOro UcNonHeHust ocupnnorpada R&S®RTP
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LEJIOCTHOCTb CUTHAJIA B PEAJIb-
HOM MACLUTABE BPEMEHMU
BXOQHOW KACKAJL C BbICOKUMU PABOYUMMN

XAPAKTEPUCTUKAMMU

Mnockag 4acToTHaa XxapakTepucTuKa 1 LWMPOKKiA
JIMHaMM4eckuit amanasoH, CBOOOAHbIN OT rapMOHUK, LISt
TOYHbIX U ObICTPbIX U3MEpPEeHNit

BxomHble komnoHeHTsl ocuunnorpada R&S®RTP obecneyunsatoT Bbl-
COKYIO TOYHOCTb M3MepeHuii 63 3aTpar BpeMeHM Ha KOPPEKLMIO

Ha aTane nocrobpaboTku. Monb3oBaTenu NoMyYaloT HaAEXHbIE pe-
3ynbTaThl C PEKOPAHON B OTPAC/N CKOPOCTbIO COOPa aHHbIX CBbILLE
750000 ocumnnorpamMm/c.

Ocumnnorpad R&S®RTP ugeansHo NOAXOANT ANt TOYHBIX M3MEPEHNIA
BbICOKOCKOPOCTHBIX CUTHAN0B W ANSt LIMPOKONOAOCHLIX BY-13mepenuin
Gnarofaps NNOCKOR YaCTOTHOV XapaKTEPUCTUKE, BbICOKOI 3GMEKTUBHON
paspsaHOCTY 1 LIMPOKOMY ANHAMMYECKOMY A1anasoHy, CBOOOAHOMY OT
rapMoHuk (SFDR uckn. rapmonmku, > 60 aBH).

PaBHOMepHas yacToTHas xapaKktepucTuka ocuumnorpada
R&S®RTP164
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[Tnata BxoHOro kackaga
ocuunnorpada R&S®RTP

Bbicokasi 4yBCTBUTENLHOCTb MO BXOAY 2 MB/men ang manbix
CUrHanos

Mpubop NoAAEPXKMNBAET M3MEPEHNE MaTbIX CUrHANOB BA1aroaaps BbICOKON
BEPTUKANLHOI YYBCTBUTEILHOCTY MO BXOZY 10

2 MB/nen 6e3 nporpaMMHOro YBENMYEHUS 1 OrPaHNYEHNIA No Makcumanb-
HOI1 NoNoce N3MepeHus.

B coyetaHuu CO CNOXHON KOHLENLMEN 3KPaHMPOBAHNS MeXKaHabHas
n3onauma ¢ ypoBHeM Bbile 50 ab Takxe 06ecneynBaeT BbICOKYIO TOY-
HOCTb MHOTOKaHabHbIX M3MEPEHNN.

Buicokas TeMnepatypHas CTabuAbHOCTb )11 HAAEXHbIX
pe3ynbTaToB

OnTMMU3MPOBaHHOE YCTPOICTBO BXOAHOMO kackaaa npubopa R&S®RTP
00eCcneynBaeT NPakTUYECKN HyNesoil apeid NOCTOSHHON COCTaBASOLEN
11 BLICOKYIO TEMMEPATYPHYIO CTaBUAbHOCTL. MOXHO NPOBOAUTL N3MEPEHNS
B TeYEHMeE fiHs 663 NpepbiBaHMS Ha MOLAroBble kanmbpoBOYHbIE NpoLEeay-
pbl. CTporuit koHTpONb Temnepatypsl R&AS®RTP obecneunBaeT nonyyeHne
CTabWAbHbIX PE3YNLTATOB. A BEHTUASTOP C PEryaMpyeMOil CKOPOCTbIO Bpa-
LEeHUS NOAAEPXNBAET aKyCTUYECKMIA LYM Ha YPOBHE LenoTa.

Hu3kuii BHyTPEHHUI JXUTTEP
OnTMMU3MPOBaHHas YacToTa AUCKPETM3ALMY aHaNnoro-LumdpoBbIX npe-
obpasoBateneii 06ecne nBaeT HU3KUIA BHYTPEHHWIT mxuTTep. B kauecTse
OMOPHOTO MCTOYHMKA UCMONb3YETCs TEPMOCTATUPOBAHHbIN KBAPLLEBbIA
reHepatop (OCXO). 310 06ecneynBaeT AONTOBPEMEHHYIO CTADUALHOCTb
KUTTEpa A5 BbIGOPOK C rNyOUHON NamaTi 40 2 MApA, OTCYETOB.




KOMNEHCALNS B PEAJIbBHOM MACLLUTABE

BPEMEHU

KomneHcauums ueneii B peanbHOM MacluTabe BpeMeHU ans
ObICTPOro NoNyYyeHUs pe3ynbTaToB

Ocumnnorpad R&S®RTP paclumpseT BO3MOXHOCTM TPAAULMOHHBIX GYHK-
WA KOMMEHCALMI (MCKIOYEHNS) LENEN C MOMOLLbKO TMOKUX CTPYKTYP
bUNbTPOB, PACMONOXEHHBIX CPa3y NOCAE aHaNOor0-LUMGPOBLIX NPeobpaso-
Bateneil. OHW NO3BONSIOT KOPPEKTUPOBATL OCUMANOrPaMMbl B PEIbHOM
MactuTabe BpemeHu. MpenmyLiecTBa N0 CPaBHEHMIO C KOPPEKLMEN Nony-
YEHHOIA OcLMANOrpamMmMbl Ha atane NocTobpabOoTKM 3aKNIYATCS B CKOPO-
CTW U3MEPEHNS 1 YYBCTBUTENBLHOCTU Nprbopa.

Mpu BKNIOYEHHON GYHKLMKM KoMneHcaumu Leneii ocumnnorpad R&S®RTP
COXpaHAET MaKCUMasbHyt0 CkopocTb cbopa AaHHbIX cBbiwe 750 000 oc-
unnnorpamm/c. OTNanoyHbIe 334341, Takme Kak NonucK Cnopaamyeckux
c60€eB curHana 1 aHanu3 raskoBbIx AnarpaMm, BbIMOMHAIOTCS 32 MUHN-
ManbHOE BPEMS.

Koppekuunsa kackagHbIX CUrHaNbHbIX TPAKTOB

Kackap 6710K0B CUrHabHbIX TPAKTOB MOXET ObiTb 3aflaH B Ka4eCTBe pea-
m3aumn GyHKUMK komnencauum uenei. OTaenbHble 610K ONUCHIBAIOTCS
S-napameTtpamu, KOTOPble MOMYT BbiTb NOMYYEHbI B PE3yNbTaTe MOAENNPO-
BaHWS WM U3MEPEHBI C MOMOLLbKO BEKTOPHOTO aHanuaaropa uenei. Ans
M3MEPEHUs MOTEPb NPU NEpPeiaye no BCEMY CUTHaTbHOMY TPaKTy B Kaye-
CTBE aIbTEPHATMBbI MOXET NCMOb30BATLCS OMLMS MCTOYHMKA UMMYAbCOB
R&S®RTP-B7. ng 060m1x Noax0f0B NporpaMmHoe obecnedeHne GyHKLN
KOMMNeHcaLmMn Lienei aBTOMaTYECKN PACcCYUTLIBAET QUILTP KOPPEKLNN,
0TBeYaloLLMiA 0BLLEN XapaKTEPUCTUKE CUCTEMDI.

Cxema koMneHcaumu Lueneii B peanbHOM MacluTabe BpemeHu

CurHan ¢ nckaxeHuamm

TpakT curxana ¢ notepamu

3anyck no CKOPpPEeKTUPOBAHHLIM CUTHaNaM

C nomoubto ocupnnorpada R&S®RTP nonb3osatenu Bnepable CMOryT
OCYLLECTBNATL 3aMyCK MO CKOPPEKTUPOBAHHBIM CUTrHaNam 1 COCPELoTo-
YUTbCA Ha OTNAAKE NCTUHHBIX XapaKTEPUCTUK YCTPOMCTBA. YHUKaNbHas
umdposas cuctema 3anycka paboTaeT ¢ Toukamu BbIGOPKK aHanoro-und-
poBOro npeobpasosarens u GuasbTpamu GYHKUMM KOMNEHCaLMM B peanb-
HoM MacLTabe BpemeHu. QyHKLMA 3anycka OLEHUBAET PeanbHblii CUrHa
YCTPOWCTBA, NOCKO/bKY UCKaxatoLme 3hdeKTbl U3MEPUTENbHOMO TPakTa
Obinn yaaneHbl.

Matematuyeckme GyHKLNUM B peaibHOM MacluTabe BpemMeHu
ang puddepeHumanbHbiX CUTHaNoB

B ocunnnorpade R&S®RTP nmeetcs Moaynb MaTobpaboTki CUrHANoB,
PacnoNOXEHHbIA Cpady nocne 6noka KOMNEHcaLm Leneil 1 nepes cu-
cTemoii 3anycka. OH NoAAEPXNBAET CNOXEHNE, BbIYUTAHNE 1 pacyeT
CUHDA3HOro pexmma ns Niobblx ABYX BXOAHbIX kaHanos. Takum 06pa3om
06ecneynBaeTcs BO3MOXHOCTb BbICTPOro aHanuaa anddepeHLmanbHbIx
CUrHanoB, B TOM Y1cie, 3anycka no auddepeHumanbHoMy U cuHdasHo-
My HanpsixeHuio. Kpome Toro, Mofynb Mato6paboTkit NO3BOASIET BbINOA-
HSATb MHBEPCHIO BXOJHbIX CUTHANOB.

MakcumanbHas nosioca nponyckaHus gjis BCex TMnoB
3anycka

AdpdekTnBHas cuctema 3anycka npudopa R&S®RTP He umeeT orpaHuye-
HWIN TPALANLMOHHBIX BbICOKOMPOM3BOANTENbHBIX OcLMAnorpados. Momumo
3anycka no GPOHTY Takue PacLUMPEHHbIE TUMbI 3anycKa, Kak 3anyck no
LMTENBHOCTY UMNYAbCA, PaHTY U BPEMEHU yepXaHHusi/yCTaHOBKM, pabo-
TaloT NpU NOAHON Nonoce nponyckarus npubopa. OHW NO3BOASHOT ObICTPO
BbIAENSTb BbICOKOYACTOTHBIE KOMMOHEHTBI CUrHana. YyBCTBUTENBHOCTb
3anycka HacTpaneaetcs B npefenax ot 0 4o 5 aenexuii, a paspeLueqne
3anycka MoXeT ObiTb YBENMYEHO [0 16 GUT C NOMOLLBIO PeXmma BbICO-
KOt 4eTkocTW. Monb30BaTENM MOIYT HAAEXHO BbINOHATL 3aMyCK AaxXe no
MefbYailunM AeTaNnsM CUrHana.

HenpepbiBHO KOPPEKTUPYEMBIiA CUTHAN
An5 3anycka, aHanua n 0TobpaxeHus

Rohde & Schwarz Bricokonpouasogutenshbiii ocuunnorpad R&S®RTP 7



AMMAPATHASA OBPABOTKA OAHHBIX AJ19 BbICTPO-
0 NOJIYYEHNA PE3YJIbTATOB

BLICTPbIf NOMCK CO0EB CUrHana 3a CHeT BLICOKOro B0 =EQARNHEEH W0 Do | o w

BbicTpoaeiicTeus (6onee 750 000 ocuuanorpamm/c) - Tunuykas ckopocTb Boicokas ckopocTb c6opa
e CO0pa NaHHbIX naHHbix B R&S®RTP

Ocumnnorpadsl R&S®RTP obpabatbiBatoT 1 oTobpaxatot 6onee 750000
OCLMANOrPaMM/C B CTaHAAPTHOM pexume paboTbl. 310 no3sonseT Gbl-

CTPO 1 HaAEXHO 0BHAPYXMBATb CNOPAAMYECKIE (HEPEMYNAPHbIE) CUrHA-
nbl. Takas CKOPOCTb 00HOBNEHNS YHUKaJIbHA )19 BbICOKONPON3BOAUTENb-
HbIx ocupnnorpados. Bbicokast ckopocTb cH0pa JaHHbIX OCTYNHA, Jaxe
KOraa akTMBHA GYHKLMS MaCLITaBMPOBAHUS AN KYPCOPHbBIE 3MEPEHMS.
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Bbicokas ckopoCTb 3axsara JaHHbIX — 6bICTpOG 06Hapy>t<eHV|e crnopagn4ecknx cboes
CurHana

MoBblleHne paspeLueHns B peaibHOM MacluTabe BpeMeHu
¢ nomoLupio 16-6utHoro pexxuma HD

ManowymsLuin BXOGHOM Kackaf, u OLHOSAEPHbIE aHANOr0-UMdPOBbLIE
npeobpasoBaTenu Nexar B OCHOBE BbICOKOM TOYHOCTU M3MEPEHUIA 1 LU-
POKOro AnHaMM4Yeckoro avanasoHa ocumnnorpados R&S®RTP. Pexum
BbICOKOI 4eTKOCTU (HD) akTuBmpyeT KOHGUIrypupyemyto Hu3KO4aCTOTHYIO
GUALTPAUMIO CUrHaNA cpasy Nocie aHanoro-UMdPoBLIX Npeobpasosare-
neii. PeanuaoBsanHble annapatHo GUALTPbI YMEHBLUAIOT LYM B PEabHOM
Maclutabe BpemeHn, 3GHEKTUBHO YBENNYMBAS OTHOLLEHUE CUTHAN-LLYM.
Monb3oBarenu MOTyT PeryanpoBarth noaocy nponyckaxns GuiasbTpa u cry-
NeHYaTo YBENMYMBATL BEPTUKANLHOE paspeluerne. MakcuManbHoe paspe-
LweHure 16 6ut gocturaetcs npu nonoce nponyckanns 200 MIw,

fertical | Math | Cursor | Meas | Masks | Search | Analysis | Display | Tutorials

Bnaropaps 16-61UTHOMY pexuMy BbICOKOIA 4eTkocTi HD 0T koMnaHuu 16-6UTHbIA pexum HD 1enaet BUANMbIMY T CUrHaUbI, KOTOPbIE 0BBIYHO CKPBITH B LUyMe
Rohde & Schwarz ynyuwaetcs naxe uudposas cuctema 3anycka, no3so-
N9 BBINOMHSATL 3aMyCK Mo MeNbYaniuum AeTansm curHana. 3aBUCMMOCTb pa3peLLueHns 0T NoJI0Chl NPONyCcKaHUs
dunbtpa
BbikntoueH 8 out
21Ty, 10 6ut
11Ty 11 6ut
500 Mru 12 6ur
01 200 My go 10 kl'y, 16 6ut



AHanm3 BbICOKOCKOPOCTHBIX MOCEA0BaTENbHbIX CUTHANOB BN e cion | Exie O

C MOMOLLbI0 QYHKLMIA 3anycKa no NocnesoBaTesibHOMY EGLEUEER .
wabnoHy U BOCCTAHOBNEHNS TaKTOBOW 4acToThl A0 16 Mout/c ot ource Type
Ocumnnorpad R&S®RTP ocHatleH dyHkumeii 3anycka no wabaoHam Bbl- c @ seria pattern el S ol
COKOCKOPOCTHbIX NOCNEA0BATE/bHbIX LUMH, KOTOpAs MOXET paboTarhb Ha S — offset Nom. bit rate Data leve
OCHOBE M3BNEYEHHOrO U3 NOCEN0BATENLHOMO CUTHANa BHYTPEHHEO | [Mffuse 3.1 Gen 1 [ scbed Find level
TakToBOr0 curHana. [laHHas dynkums 8 R&S®RTP peanuaosaHa Ha 6ase Pattern type (JAIL LD CER St
(bYHKLMM annapaTHOro BOCCTaHOBNEHMS TakToBOro curdana (CDR), ko- Alignment (&8 ' '
TOpas NOAAEPXMBAET MAKCUMAIbHYIO HOMUHATbHYIO CKOPOCTb Nepeayn
[JaHHbIX 8 T6UT/C unm 16 TEUT/C B 3aBUCUMOCTI OT BbIBPAHHOI oMLY D e e e e e

D2.1 |[hex] 22 [bin] 010010 1001 |[bin] 101101 1001

D0.0 |[hex] 00 [bin] 100111 0100 |[bin] 011000 1011

D24.1 |[hex] 38 [bin] 001100 1001 |[bin] 110011 1001

®yHkupms CDR MOXET MCnonb3oBaTh M060I M3 YETbIPEX aHaN0roBbIX BXO/-

HbIX kaHano. JlaHHyI0 GYHKLMIO MOXHO J06aBUTL B NPOLECCE MOLEPHM- InsertJanpend Jremovell Clear. x4 Disparity error 4 Symbol erro

3auun npubopa, Tak kak onuymM YCTaHaBANBAIOTCS C NOMOLLBIO INLIEH3U-

OHHbIX KITtoYen. ,ﬂ,manoroeoe OKHO HaCTpOVIKM 3arnycka no wabnoHam BbICOKOCKOPOCTHbIX nocaeaosa-
TeNbHbIX LNH

®yHkuus 3anycka no WwabnoHam BbICOKOCKOPOCTHbIX NOCAE0BATENbHbIX

LUMH NOLAEPXMBAET MHOXECTBO COOBITUI 3anycka, BKIKOYas onpesense- Mapametp [ManasoH 3HaveHuii

Mble M0Ab30BATENEM NOTOKM O1TOB 0 160 GUT M pasnuyHble Cxembl ae- CKOpOCTb Nlepeia«it zianHbix COR

KoamposaHus, Takve kak 8B/10B unu 1288/132B. Ocywiectsnss sanyck Onuys R&SCRTP-K140/-K141 o1 21 K6uT/c 10 8 T6ur/c / 16 T6uT/c
no «1» unn «0», nerko chopmmpoBath rMaskosyto guarpammy ans NRZ- Tun sanycka

JaHHbIX. [1151 pacluMPEHHOr0 aHanuaa LeNoCTHOCTM CUrHana fOCTyNHb! OBHOGITHBIA WABNOH 10 160 6ur

GYHKLMM MCTIbITAHWI C NOCTPOEHWEM NIA3KOBbIX AnarpaMm 1 rucTorpamm. JlByxGuTHbii wabnok 9-GuTHbi WAGNOH 10 160 6uT

BbIPABHMBAHNE Kaapa; MakCUMyM 4-OuTHblit
wab0H, IOTMYECK1e COCTOSIHIA

Ownbka PRBS 7,9,11,15,16,17, 20, 23, 29, 31

KomnnekcHoe cnoso

[JlexopmpoBanmne 8B/10B, 128B/130B, 128B/132B

BbicTpoe TecTupoBaHue N0 Macke n 0ToOpaxeHune
rmcTorpamm

B ocumnnorpade R&S®RTP dyHKLmmM TECTUPOBAHMS NO Macke 1 OTO-
OpaxeHus rMCTorpamm UMEIT annapaTtHyto NoAAepXKy U 0becneynBatT
ObICTPOE NONYYeHNEe Pe3yNbTaToB C BbICOKOW CTAaTUCTUYECKOIA 1OCTOBEP-
HOCTbH0. Ty 3TOM BLICTPO BbIBASIOTCS HAPYLIEHNS CUTHana U Henpea-
YCMOTPEHHbIE Pe3ynbTaTbl. HOBYIO Macky MOXHO 3afiaTb NPSMO Ha 3KpaHe
BCEr0 3@ HECKOMbKO LWaroB. Kaxaas macka MOXET COCTOSTb 13 BOCbMM ‘ wc|
CErMEHTOB. & . | A "

314790
3.8345p5

®yHKuns oTOBPaxeHus rnctorpamm B ocumanorpade R&S®RTP npume-
HAETCA /19 YPOBHEN BXOAHOMO CUrHana (Mo BepTukanu) uin nepexos-
HbIX NPOLLECCOB MO OCK BPEMEHU (N0 rOPU3OHTaNN) A1 aHannsa wyma u
xutrepa. Ha kaxgoil TuctorpaMme CTatuCTUYeCcKue JaHHbIe MOryT 0TO- OyHkuyn 3anycka no WwabnoHaM BbICOKOCKOPOCTHbIX NOC/EA0BATENbHBIX WWH 1 anna-
BpaxaTbCs BMECTE C APYTMMN N3MEPUTENbHBIMI YHKUMAMM. pathoro CDR o6ecneunBaioT GbICTPOE U3MEpPEHUE M1a3KOoBbIX A1arpamm

Rohde & Schwarz Bricokonpouasoautenshbiii ocunnnorpad R&S®RTP 9



WHCTPYMEHTbI KOMNJIEKCHOIO AHAJIU3A

AHanu3 pXxutrtepa u wyma

MouiHble 6a30Bble GYHKLMU aHANU3a AXUTTEpPa
Ocuunnorpacdsl R&S®RTP npeanaratoT Wrpokuid cnekTp 6a30Bbix GyHK-
Wi aHann3a axuTrepa, obecnednsaemblx onumeit R&AS®RTP-K12.
ABTOMATN3NPOBAHHBIE DYHKLAM N3MEPEHUS [KUTTEPA, Takne Kak MexXTak-
TOBbIIA [XMTTED 1 UCKAXEHWe BpeMeHHOro nHtepsana (TIE), Heobxoaumbl
IN15 aHaNn3a IXMTTEPA B TAKTOBbIX CUTHANAX W CUTHanax AaHHbIX, a TakKe
IJ1S1 NCCNEIOBAHNS AOMOHUTENbHBIX JETaneil curHana ¢ noMoLLbo 10-
MOMHUTENbHBIX MHCTPYMEHTOB, TakMX Kak TPeK, AOATOCPOYHBIN TPEHT, U
BIN® ot Tpeka. Hanpumep, MOXHO onpeaenuTb YacTOTHbIE NOMeXU, Npu-
MeHsiq aHanua br® k Tpeky 3MepeHNs MEXTaKTOBOTO AXMTTepa.

YrnybneHHOe uccnesoBaHne CUCTEMbI C MOMOLLbIO
pasnoxeHusa mxutrepa u wyma

Y3HaiiTe 60niblie 06 OTAENbHbIX KOMMNOHEHTAX KUTTEPA U LyMa B UHTEP-
delice nepenarymka, 4Tobbl ONPEAENUTb YPOBEHb AXUTTEPA 1 LIYyMA U
BbIIBUTb OCHOBHbIE MPUYMHBI HeucnpasHocTel. Onummn R&AS®PRTP-K133 n
R&S®RTP-K134 o6ecneunBaioT pa3noxeHue pKATTepa U LWyMa Ha cnyyaii-
Hble (RJ/RN) 1 eTepMUHMPOBaHHbIE KOMMOHEHTbI, TaKIe Kak 3aBucsLime
ot faHHbix (DDJ/DDN), nepuogmyeckue (PJ/PN) unn opyre cfsaHHbIe
HeKoppennpoBaHHble koMnoHeHTbl (OBUJ/OBUN). Anroputm pasnoxeHust
oT komnaHun Rohde & Schwarz BbluMCASIET NEPEXOAHbIE XapaKTEPUCTHKM,
KOTOPbIE MOHOCTBIO XapakTEPU3YIOT AETEPMUHMPOBAHHOE NOBEAEHNE
CUCTEMbI nepeaayn AaHHbIX. Moab3oBaTenb Noay4aeT TOYHbIE PE3ynbTaThl
M3MEPEHUI Aaxe ANns OTHOCUTENBHO KOPOTKMX NOCNEA0BATENbHOCTEN CUr-
Hanos. Onuun R&S®RTP-K133 1 R&S®RTP-K134 npesocTasnsior Aonon-
HUTENbHbIE QYHKLMN A1 DEKOHCTPYKLMN CUHTETUYECKMX TNAa3KOBbIX Ana-
rpamMM, a Takxe pacyeTa 1 0TOOPaXEHUS KPUBbIX MHTEHCUBHOCTI OTKA30B
no koadduumenTy 6uToBbIX OWMOOK (BER) Ans BbIGPAHHbBIX KOMIOHEHTOB,
4T06bl MOHUMATL WX BAUSHUE Ha PaboTy CUCTEMBI B LigNoM. [ns npose-
NeHns yrnybneHHoro aHanuaa OTAeNbHbIe KOMNOHEHTbI AXNUTTEpa 1 LyMa
MOMYT 0TOOPAXaTbCs Ha rUCTorpamme, TPEKe U amarpaMmme CnekTpa.

OTobpaxeHune pe3ynbTatoB U3MEPEHINS NEPEXOAHON XapakTepPUCTIKL, OTAENbHbIX KOM-
MOHEHTOB [XMTTEPA W LLyMa HA MNCTOrpamMmax, CrekTpa, CUHTETUYECKON rMa3koBoi au-
arpammbl ¥ KpUBOIA MHTEHCHMBHOCTI 0TKa30B No koadduumenTy BER ans curtana PCle
Gen3 co ckopocTbio 8 [6uT/C.
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(DyHKLI,I/II/I n3MmepeHusa pXutrepa u wyma

Onuua R&S®RTP-K134
Onuus R&S®RTP-K133
Onuus R&S®RTP-K12

TJ (n3m.) TN (13m.)

CraHpapTHble  MexTakTosbiii sxuTiep TJ (npu BER) EH (npu BER)
dyHKUMM Ibxurrep N-ro Takta RJ RN RN + OBUN
Mepuoz MexTakToBast RJ + OBUJ DN

Yacrota JAUTENLHOCTb DJ DDN
YcTaHoBka MexTakToesiii koodduun- g (68) ISIN

Bpews ycTaHoBKi/  EHT 3AMONHEHYS DDJ LD

XpaHeHna /ckaxeHue BpeMeHHOro IS| PN

OTHOLLIEHME Bpe- nHTEpBaNa DCD DDN + PN
MEHU YCTaHOBKM/ CkopocTb nepepayn PJ OBUN
XpaHeHns JaHHbIX DDJ +PJ OBUN (86)

0BUJ

EnuHNYHbIA NHTEpBAN
OBUJ (68)

3azepxka cagura
®asa cagura

signal (Results Adv, settings | AdV-Jitter («) (=) (3 (x)

[ e

cas @Stalistics m]step response
Basic Jitter Nolse Bathtub Eye
{ Add / remove components

Histogram  Track
N-+(0)BUN

Basic Jitter | Noise

Selection of noise components

Vet VUl

EMGBER RNH(0). TN 3

Selectall

Levels

(" ESER ( oiagram settings )

Adv. settings B

Data-dependent Noise (DDN)
WHTYUTUBHO NOHSTHOE

Data Dependent Noise (DDN) consists of
Inter-Symbol Interference Noise (ISIN) and
Level Distortion (LD). It is completely
dey t on the symbol-sequence.

effect whereby past symbols have

[JMaNoroBoe OKHO HACTPOIKN

nomMoraet nosib30Baresto Bbl-

mismatch or other imbalances between
transitions.

MOJIHUTDL N3MEPEHNE 1 NPEOo-
CTaBAg€eT LEHHYIO CNPaBO4HYIO

[ ox )

nHGopmaLmio.

Edit Horizontal Trigger Vertical Math Cursor Meas Masks /Analysis Display Wave Gen User Pulse Src



ABTOMaATMYECKME UCMNbITAHUS HA COOTBETCTBUE

cTaHpapTam

MpocTtaga HacTpoiika n aBTOMAaTU4YEeCKOe yNpasyieHne ¢
nomolubio MO R&S®ScopeSuite

R&S®ScopeSuite — aT0 yHMBEPCaNbHOE NporpaMmMHoe obecneyeHme ans
NpOBEAEHMS CTbITAHMIA HA COOTBETCTBME CTaHAApTaM, KOTOpOe BbiMos-
HseTcs Ha ocunnnorpade R&S®RTP nan Ha otaensHom MK nog ynpas-
nernem OC Windows. MO ynpasnseT HacTpoikamu U3Meperuii u no-
CNeoBaTeNbHOCThIO UenbiTaHnid npnbopa R&S®RTP, a Takxe nomoraet
M0b30BATENIO BINONHUTL BCE BbIOPaHHbIE UCMbITaHus. bnarogaps noa-
POBHbBIM UNNIOCTPUPOBAHHBIM MHCTPYKLIMSM 06ecneunBaeTcs yaobHoe n
NpasuibHOE NOAKN0YEHME ocumnnorpada, NPOBHUKOB, UCTbITATENBHOMO
NPUCNoCoBNEHNs 1 UCTBITYEMOro YCTPORCTBA. MOXHO Nerko CKoHGUrypu-
POBaTb N0Mb30BATENbCKME AaHHbIE, BCE HACTPONKM N3MEPUTENBLHON YCTa-
HOBKM 11 NapaMeTpbl NPOTOKONA M3MEPEHNIA. PefakTop npeaenbHblX 3Ha-
YeHuit 06ecneynBaeT MHAMBUAYANbHYIO HACTPONKY NPeaenos.

I'mbkoe npoBeaeHUe NCTbITAHUI

Jins 0Tnaaku B npouecce paspaboTki Unm s NPOBEpPKN CTalbUNbHOCTY
MOXHO NOBTOPATb BbINONHEHWE OANHOYHbIX UCMbITAHWIA N TECTOBbLIX NOCNE-
[0BaTefbHOCTEN. [N Kaxa0ro NOBTOPHOIO MCMbITAHUS MOXHO CKOPPEK-
TMPOBATb NPEAENbHBIE IMHUMA 1 MPOYNE NAPaMETPbI.

KoHndurypupyembie 0T4eTbl A1 LOKYMEHTUPOBAHUS
pesynbTaToB

JloKyMEHTUPOBAHME PE3YNbTATOB M3MEPEHNIA IBNSIETCH BAXHOMN YaCTblo
npoBepku Ha cooTseTcTaMe cTaHaapTam. M0 R&S®ScopeSuite nopaepxu-
BAET LUIMPOKUIA CNEKTP QYHKUMIA [OKYMEHTMPOBaHKs. K pesynbtatam uc-
MbITaHWA NONL30BATEAN MOTYT 106aBASTb AONOAHUTENbHBIE NOAPOBHOCTM
1 CHUMKM 3KPaHOB. [Ins BbIBOAA MHPOPMALLN MOXHO MCNOAb30BaTh HOp-
matbl PDF, DOC n HTML.

ABTOMATU3NPOBAHHbIE NCMbITAHMS Ha
coortsetcTaue ctangapty PCI Express

Onumm ucnbiTaHUit Ha COOTBETCTBUE

Cranmapt nHTepdeiica Onums ncnbiTaHWii Ha
A P COOTBETCTBUE

USsB

USB 1.0/1.1/2.0/HSIC

USB 3.2 Gen1/Gen2

Ethernet

10BASE-T1L/S Ethernet

Ethernet 10/100 M6ut/c

Ethernet 1 Tout/c

2.5G/5GBASE-T Ethernet

Ethernet 10 T6ut/c
10M/100M/1GBASE-T Energy Efficient Ethernet
ABTOMOGMNbHBIN Ethernet
10BASE-T1S Ethernet

100BASE-T1 BroadR-Reach® Ethernet
Ethernet 1000BASE-T1

MultiGBASE-T1 Ethernet (2.5G/5G/10G)
PCIl Express

PCle Express 1.1/2.0

PCle Express 1.1/2.0/3.0

MIPI

MIPI D-PHY

HDMI™

HDMI 1.4/2.0/2.1

MNamstb

DDR3/DDR3L/LPDDR3
DDR4/LPDDR4

eMMC (HS200/HS400)

Ak Card(3). 20170825, 085754

R&S®RTP-K21
R&S®RTP-K101

R&S®RTP-K89
R&S®RTP-K22
R&S®RTP-K22
R&S®RTP-K25
R&S®RTP-K23
R&S®RTP-K86

R&S®RTP-K89
R&S®RTP-K24
R&S®RTP-K87
R&S®RTP-K88

R&S®RTP-K81
R&S®RTP-K83

R&S®RTP-K26

R&S®RTP-K110

R&S®RTP-K91
R&S®RTP-K93
R&S®RTP-K92

Rohde & Schwarz Bricokonponssogutenbhblit ocunnnorpad R&S®RTP 11



AHanu3 B YaCTOTHOM 00NacTu

MHorokaHanbHblil YacTOTHbI aHaNU3

Ocumnnorpadbl R&S®RTP 06naaatoT BbICTPOM W YyBCTBUTENLHOM BYHK-
upeit BIN®, kotopast MOXET BbINONHATLCS MapaniensbHO Mo YeThipeM Ka-
Hanam. Manowymsimin BXOGHOW Kackag, 1 Bbicokast SQpdEKTBHas pas-
psaHocTb AL obecneunBatoT NPeBOCXOAHbIA AUHAMUYECKUIA Anana3oH
6€3 napasnTHbIX COCTABASIOLLMX, KOTOPbI NO3BOASET MAEHTUDNULMPOBATL
Jaxe cnabble CUrHansbl.

O6neryeHHas HacTpoiiKa YaCTOTHOIO aHanm3a

®yHKUmIo YacToTHOro aHannsa ocumnnorpada R&S®RTP MoXHO HacTpau-
BaTb NPOCTbIM BBOAOM TUMOBLIX NAPaMETPOB: LIEHTPANbHOI YacTOoTbl, NO-
nockl 0630pa 1 nonockl paspetuerns (RBW). Monoca paspeluenns RBW
He 3aBNUCUT OT HACTPOIIKN BPEMSI/AeNeHune. Takne napameTpsl, kak Tn
OKHa, HanoxeHue BrN®, ctpobupoBaHue 1 WKanMpoBaHue MOryT KOHOUrY-
pUPOBATLCS [ONONHATENBHO.

30HabHbIN 3aMyCcK B 4YaCTOTHOM NpPeACTaBieHUN
Ocuunnorpadsl R&S®RTP 06nanaloT GyHKLMel 30HaHOMO 3anycka, pa-
GoTatoLLel B 4acTOTHON 06nacTu. Ha oToBpaxerun cnekTpa MOXET ObiTb
rpaduyecki 3aKaHo 1o BOCbMI 30H, KOTOPbIE MOTYT MCMOJ1b30BaTLCA L1
3anycka ocuunnorpada. TMNoBbIMM NPUMEHEHUAMM SBASIIOTCS ObICTPOE
0BHAPYXEHNE 1 aHANN3 HEXENATENBHOTO U3NYYEHMS, U3MEPEHNS CUrHa-
1108 TMPY 1 uMNYALCHBLIX CUTHANOB.

12

AN IEEE-802.11ac -

MHorokaHanbHblit 4acToTHbI aHanua curHanos WLAN IEEE802.11n u 11ac MIMO
B ocumunnorpade R&S®RTP

|| Setup |FFT Setup FFT Overlap FFT Gating FFT Y-Units FFT Coupling Math («) )@ (x) |

§ Enable ‘math signal
b i
3

RBW/window setup Spectrogram
Il span/RBW coupling (n Enable

Frequency axis

I M Center frequency Resolution BW d
| o
Frequency span

_250 MHz|

Start frequency
Stop frequency
5.325 GHz/

Window type
Blackman Harris -

Colors / Intensity grading
[ Tmessse | | Euse color table [ color Table setup -] |

MpocTast HACTPOIIKa YACTOTHOMO aHanM3a C MOMOLLbIO TUMOBbIX NapamMeTpoB

3anyck no curHany WLAN IEEE 802.11ac B ycnosusx 3amupaHiii ¢ noMOLLbIO QYHKLM

30Ha/IbHOrO 3anycka



CnekTporpamma: oTo6paxeHne U3MeHeHNs MOLHOCTU U
4acTOTbl OT BPEMEHU

Onuws nocTpoeHns cnektporpamMm R&S®RTP-K37 nossonset aHanu-
31pOBaTh N3MEHSIOLMECS BO BDEMEHU CUrHAbI B YaCTOTHOI 06NaCTH.
CnekTporpamma B13yannsupyeT uCnepcuio MOLLHOCTM W 4acToTkl B 3a-
BMCMMOCTY OT BpeMeHN. [laHHast QyHKLMS NO3BONSET ObICTPO aHAAM3MPO-
BaTb MOAyNMPOBaHHble curHansl AM/YM, a Takxe curdansl 0T pagmonoka-
LIMOHHBIX CUCTEM M CUCTEM CO CKA4K00BpPa3HOIA NEPECTPONKOI YacTOThI.

Jlorapudpmunyeckoe otodpaxeHme

[lns Takux u3amepeHnia, kak auarHoctika M, norapudmmyeckuii mac-
wrab ocy 4acToT yuobeH Ans NyuIero 0ToOpaxeHus 3HaueHuit, OTn-
YatOLLMXCS HA HECKONbKO NOPSaKoB. Onuys NOCTPOEHMS CNEKTPOrpamMm
R&S®RTP-K37 noaaepxuBaeT AaHHYI0 GYHKLMOHANbHYI0 BO3MOXHOCTb
215t 0TOOPaXeHNst YaCTOTHOM 3aBUCUMOCTY M CEKTPOrPaMMBbl.

ABTOMaTM4YECKOE M3MEpeHue cnucka nuKoB

[lns aHann3a rapMOHMYECKMX U MHTEPMOZYNSLMOHHBIX COCTABASIOLLIMX
YCTPOWCTBA HEOOXOAMMO M3MEPUTb MOLLHOCTb M 4acTOTy Kaxaoro nuka. C
nomoLpto onuym R&S®RTP-K37 nameperme cnmcka nukoB BbINOMHAETCS
aBToMaTiyeck. Kaxaplii nik M3MepseTcs UHAVBMAYaNbHO, PE3yabTaThl
oTo6paxatnTcs NPAMO Ha rpaduke M3MEePEeHNns 1, ONUMOHANLHO, B TabaK-
te. Mukn oTMeYeHbl Ha YacTOTHOI 3aBUCUMOCTH. Takxe oToBpaxaetcs
NHOOPMALMS O YACTOTE 1 MOLLHOCTH.

File |Horizontal ‘Trigger Vertical Math Cursor Meas |Masks |Analysis |Display

Axanua n oToGpaxeHne Ancnepciu MOLWHOCTY 1 4acToTbl YM-MOayNMPOBAHHOO CUTHA-
na B 3aBMCHMOCTY OT BDEMEHU C NOMOLLbIO DYHKLNM 0TOBPaXEHIst CIEKTDOrpaMMbl

3

2
4 119522380 5100 o

5| 149958496
5 438 -57.05 dbm

288 File |Horizontal Trigger Vertical Math (Cursor Meas |Masks Analysis Display

OtoGpaxeHune pe3ynbTatos nameperns IMI Ha norapudmmyeckoit ocn Y

SIEN

Analysis |Display

File Horizontal Trigger Vertical Math Cursor Meas Ma:

AHanua rapMOHMYECKMX N UHTEPMOAYNALUMOHHBIX COCTABAAOLLMX C NOMOLLbIO aBTOMATK-

4eCKOro n3mepexns cnucka nnkos
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AHanu3 wunpokononocHoix B4-curHanos

BbICOKOTOYHBII aHANN3 LIMPOKONONOCHLIX BY-curianos
Ocuunnorpad R&S®RTP no3BonsieT BbIMOAHSATL TOYHbIE MHOrOKaHAbHbIE
wypokononocHble B4-namepenns B ananadone no 16 MMu. Ans nsmepe-
HWS HeCyLLMX paanoyacToT B aanadoHe ot 50 MMy, ao 110 Mu coBMecTHO
¢ ocupnnorpagom R&S®RTP MOryT NPUMEHATLCS CMECUTENN HA TapMOHMU-
kax R&S®FS-Zxx, no3sonstoLme 10O6UTLCA NONOCk aHanusa Ao 6 M,

BY-xapaktepuctukn R&S®RTP Bneyatnstor. bnarogaps 4yBCTBUTENLHOCTH
-157 pbmBT (1 T'w) v amHamuyeckomy guanasony 111 ab ocunnnorpad
R&S®RTP cooTBeTCTBYET TPEOOBAHMSAM K MPOBEAEHMIO BLICOKOTOYHOMO
aHanu3a BY-curnanos.

061wme dyHkumm ocumnnorpada R&S®RTP, Takue kak NpOCMOTP CNekTpa,
0TOOPaxXEHMe CNEeKTPOrpamMMbl 1 TPEKa PE3ynbTaToB M3MEPEHUA BpEMeE-
HU, B COYETAHNM C MOLLHOI CUCTEMOII 3amycka NO3BONSIOT BbICTPO W WH-
TYUTMBHO NPOBOAMTb aHanud BY-curuanos. [Ing nanbHemwero aHanusa
MMNYALCHBIX N MOLYNNPOBaHHbIX BY-curHanos ocHactute R&S®RTP onum-
et |/Q-nHrepdeiica R&S®RTP-K11 1 nporpammoit BEKTOPHOT0 aHanuaa
curHanos R&S®VSE.

MpeoOpa3soBaHue MOAYNMPOBaHHbIX CUTrHaNOB B |/Q-paaHHble
Ncnonb3osanme 1/Q-nHtepdeiica R&S®RTO-K11 3HauntenbHO ynpouaet
NpOoBEEHNE aHann3a MOyNMPOBAHHBIX CUTHANOB. [laHHas onumst BbINON-
HAeT Npeobpa3oBaHne MOAYNPOBaHHbIX CUrHANOB B |/Q-aaHHble. 3T0
3KOHOMUT NaMsTh 1 YBENIMYNBAET MAKCUMANBbHO BO3MOXHOE Bpems chopa
JAHHBIX.

[/Q-paHHble MOryT 6biTb 06pab0TaHbl C NOMOLLBK CNELManN3npPOBaHHOTO

MO BekTOpHOrO aHanu3a curHanos R&S®VSE unm cneuyanianpoBaHHbIx
MHCTPYMEHTOB, Hanpumep, B cpene MATLAB®.
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Ananu3 wupokononocHbix BY-curhanos ot Rohde & Schwarz

R&S°RTP164
R&S°RTP134
R&S°RTP084
R&S°RTP064

R&S°RTP044

LLnpnHa nonocsl aHanusa

3HaueHne BY

Up-Down-Chirp

e Ch1Wiml =

AmnynbcHbii aHanua JIYM-CUrHanoB Bo BpEMEHHOI 11 4acTOTHOI 061acTsX C NOMOLLbIO
00wux GyHKUMIA ocumnnorpada R&S®RTP

IR

1Q Sampling @!Q@

1Q sampling setup

Carrier frequency Sideband
Input type [ Enable
g Clo

C2e.
¥ Enable
Carrier frequency

5.7 GHz)

Rel.BW Filter BW

Sideband

Channel Sample rate  Record Length

1 setwp (@) (T ) (SETETD) (S

Carrier frequency Sideband

5.7 GHz|

Input type ¥ Enable
B C3c

Cae
™ Enable
Carrier frequency

5.7 GH2)

Sideband

888 File Horizontal Trigger Vertical \Math Cursor Meas Masks Analysis Display

[lnanorosoe okHo HacTpoliku |/Q-nHtepdeiica R&S®RTP-K11



PaclumpeHHblit ananu3 BY-curHanos curHano. M0 R&S®VSE BbIN0AHAETCA HEMOCPEACTBEHHO Ha Npnbope
MpuknagHoe MO BekTopHOro aHanuaa curHanos R&S®VSE ncnonbayetcs R&S®RTP unu Ha BHelwHeM ynpasnsiollem MK.

[151 aHaNM3a CNOXHbIX CUTHANOB, TakuX Kak UMMYNbCHBIE PaAMOI0KaLMOH-

Hble CUTHANbI 1 CUrHanbl ¢ UMdPOBOIt Moaynsumeit. aHHoe MO coaepxut  IKOHOMUYHBIM afibTEPHATUBHBIM PELLEHUEM 1S NONb30BATENEN, KOTOPbIE

LIMPOKMIA CNEKTP NHCTPYMEHTOB aHann3a 1 OTnaaku 1 ONTUMU3aummn XOTAT YCTAHOBUTb W ncnonb3oBatb R&S®VSE Ha R&S®RTP, cTaHyT onumm
cxemHbix peteHuit. M0 R&S®VSE obecneunsaeT npoBeagHNe 00LLEro R&S®VSE-KTxxx To1bkO Aist ocuunnorpada. 31 onym paboTatoT ToNbKO
ananu3aa I/Q-curHanos 1 GyHKLMAM aHanoroBoi LeMOLYNALMN. Takke L0- Ha TOM YCTPOIACTBE, AN KOTOPOTO OHW Bbln NPUOBPETEHDI, U YXe BKITIO-
CTYMHbI JONOJHUTENbHbIE ONLMN, TAKUE KaK aHanu3 UMNyNbLCoB W nepe- 4atoT 0CHOBHbE ByHKUMKM R&S®VSE.

XOZIHbIX MPOLLECCOB, @ TakXe NOAHOPYHKLMOHANBHBIA BEKTOPHbIV aHann3

MO BekTOpHOro aHanu3a curianoB R&S®VSE

Onuug aHanusa

8:"6%2“6‘;3?:'?:322‘;5 i R&S®VSE (Tonbko pns TunoBblie namepenus z::;v:ﬁa Pexum 1/Q"
ocuunnorpaga)
Basosoe M0 R&S®VSE KOHKPETHBIE ONLMI YXE BKIIOYaI0T T O S . .
|/Q-anannsatop OCHOBHbIE DYHKLM
R&S®VSE-K6 R&S®VSE-KT6 3mepeHre napameTpoB NMNyNbCOB ° .
R&S®VSE-K6A R&S®VSE-KT6A MHOroKaHasbHblil aHanua UMnynbCcoB ° °
R&S®VSE-K7 R&S®VSE-KT7 Ananns mogynsuum AM/4M/OM ° °
R&S®VSE-K10 R&S®VSE-KT10 N3mepenns GSM .
R&S®VSE-K18 R&S®VSE-KT18 13MepeHVe NapameTpoB ycunutenei ° °
R&S®VSE-K60 R&S®VSE-KT60 13MepPeHne NEPEXOAHbIX NMPOLECCOB ° .
R&S®VSE-K70 R&S®VSE-KT70 BEKTOPHBIA aHaN13 CUrHanoB . °
AHann3 BOCXOASLMX U HUcxoasLLyx curHanos 3GPP WCDMA, Bkntoyast

RS®VSE-K72 R&SPVSE-KT72 e HSUPJ,ll\:lHSP . A .
RESSVSE-KI1 RESSVSE-KTO1 /::;?;sa:rcr:aa;mozgvtﬁﬁapToM WLAN IEEE 802.11a/b/g/n/p/ac/ax ¢
R&S®VSE-K96 R&S®VSE-KT96 Anann3 nonb3osarenbckux curtanos OFDM n OFDMA . °
R&S®VSE-K100/-K102/-K104 R&S®VSE-KT100/-K102/-K104 Axanua curtanos LTE v LTE-Advanced °
R&S®VSE-K106 R&S®VSE-KT106 Axanua curHanos LTE yakononocHoro loT °
R&S®VSE-K144 R&S®VSE-KT144 M3meperus B Huexoaswwmx 1 Bocxoaswmx katanax 3GPP 5G NR .
R&S®VSE-K146 R&S®VSE-KT146 Mameperns MIMO B Hucxoasimx kaHanax 3GPP 5G NR .
R&SOVSE-K148 R&SCVSE-KT148 E::;v:;eme 3GPP 5G NR Bep. 16 2151 BOCXOASLLYX/HNCXOAALLMX .
R&S®VSE-K149 R&S®VSE-KT149 N3mepenmns HRP UWB . .
R&S®VSE-K175 R&S®VSE-KT175 N3mepenmns O-RAN .
R&S®VSE-K544 R&S®VSE-KT544 nosb30BaTeNbCKas KOPPEKLMS YacTOThl C MOMOLLbIO daiina SnP . °
" Tpebyetcs nporpammublii |/Q-untepdeitc R&S®RTP-K11.
PacwmpeHHble BO3MOXHOCTU aHanu3a BY-curianos ¢ ucnonb3oBanmem ocuunnorpaga R&S®RTP

R&S®VSE

MO BekTopHoro ananuaa

= curHanos

MATLAB®
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OYHKUUWU HECKOJIbKUX

NMNPUBOPOB

KoppenupoBaHHbIit N0 BpeMEHN aHann3 CUrHanoB
HeCKOJbKNX TMNOB
Ocumnnorpad R&S®RTP 0TBEYAET CEroAHALLHAM 1 3aBTpaLIHUM Tpebo-

BAHMAM K UCMbITaTENbHOMY 0O0PYA0BAHMIO 1S BbICOKOMHTEMPUPOBAHHDIX
yCTpOiAcTB. B 0aHOM npnbope 06beanHeHbl GYHKLMM MHOXECTBA U3MEPK-

TeNbHbIX YCTPOCTB:
» Ananorosble KaHanbl C LUMPOKOV NOAOCON NPONyCKaHns

obecneynsaior NPEBOCXOAHYI0 TOYHOCTb BOCNPOU3BEAEHNS CUTHANO0B

119 U3MEePeHNs ObICTOOMEHSIOLLNXCS CUTHANOB, HAaNPUMEP B
BbICOKOCKOPOCTHBIX LLIMHAX W LMPOKOMONOCHBIX Pafnonepeaatymkax

» Pecypcbl 001ero HasHaueHus, Takue kak uudposble kaHanbl (MSO)

WNN reHepaTop CMrHaOB NPOU3BOJIbHOI (OPMbI U LIAGIOHOB,
00ecneynBaloT BO3MOXHOCTb IOTMYECKOT0 aHann3a uan NCnbiTaHui

YHUKaNbHbIE BbICOKOTOYHbIE 18-0MTHbIE KaHabl TOKA U
HanpseHus 06ecneynBaioT KOPPeNMpPoBaHHbI N0 BPEMEHM aHanu3
HECKOMbKMX LMH MUTAHUS ANIst ANarHOCTUKW 3HEPronoTpedneHns u
LLeNIOCTHOCTW NUTAHMUS

Ocumnnorpad R&S®RTP coaepxuT KOMMNEKCHBIE MHCTPYMEHTHI A9
[ETaNbHOMO aHaNn3a CUrHanoB B YaCTOTHOI 061aCTM OIHOBPEMEHHO
Mo YETBIPEM KaHanam

R&S®RTP — eaMHCTBEHHbINA B CBOEM PO/IE MHCTPYMEHT, OCHALLEHHbIN
16-ITy, pndpdepeHumanbHbIM UCTOYHMKOM UMNYJILCOB /19
noJayu BXOLHbIX CUrHANO0B HA YCTPOWNCTBO UK ONPELEeNeHus
XapakTepuUCTUK CUrHaNBLHOMO TPakTa

Ha OCHOBE MPOTOKOJI0B HN3KOCKOPOCTHLIX MOCNEN0BATENIbHbIX
wmH. B ocumnnorpade R&S®RTP npemycMOTPeH YHUKanbHbIN

Bce MHCTpyMeHTbl coBpaHbl B 0IHOM NPUBOPE C COrNacoBaHHbIM UHTEP-
deiicom, npespatas R&S®RTP B camblit yHUBEPCaNbHBIA BLICOKOCKO-
POCTHOI MHCTPYMEHT OTNAAKM.

anddepeHUManbHbIn UCTOYHUK MMNYAbCoB 16 T ans nopayn
BXOAHbIX CUrHaN0B Ha YCTPOWCTBO MK ONPeAeNeHuns XapakTepucTuk
CUrHaJIbHOTO TpakTa.

Ocumnnorpad R&S®RTP: HeCK0bkO M3MepUTeNbHbIX NPMGOPOB B 04HOM

Jlornyeckue curianbl

» [1poBepka faHHbIX

» [lposepka
CUHXPOHW3aLMN

» [lekoanpoBaxme LWnH

AHanorosbie CMrHanbl
> l3mepenns
HanpPSXeHs 1 BpEMEHN

leHepartop

» OnOpHbIi TaKTOBBIV CUrHAN

» CurHanbl Npou3BonbHOM GopMmbl
» Mogayn1poBaHHble CUrHabI

» Llla6noH npoTokona
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Mpotokon

» JlekoavpoBaHne NpoTokona
> CUHXPOHM3aLMs NPOTOKONOB
» CumBoNbHOE 0TOGPaXeHMe

Yactota UcTo4HmMK
» Axanus cnektpa » [loTpebnsiemas MOLLHOCTb
» AHanua curHanos » [locneaoBarenbHOCTb
» BoisBnexue u BKIIOYEHNS
ycTpaerre MM » LlenocTHocTb NuTaHns

McTouHnk nmnynscos

» BXxoaHble xapakTepucTuku
» BbipasH

» TDR/TDT-aHanu3



AHANNN3 NOCNIEAOBATEJIbHbIX MPOTOKOJIOB

MpocToTa HacTPONKK

Ocupmnnorpadsl R&S®RTP npeanaratoT WMpOoKMiA BIGOP ONLMIA 3anycka 1
[JEKOANPOBAHMS AN aHaNM3a NoCnea0BaTeNbHbIX NPOTOKONOB. HacTpoiika
No6oro 3a4aHHOr0 NPOTOKONA BEINONHSETCS BCEMO 3@ HECKOMBKO LUAroB,
HaYWHas ¢ NaHenu NPUNOXeHuiA. JoCTaTouHo BbIBGPATL MPOTOKON U 33AaTh
BXOZHbIE UCTOYHIKM. DYHKLMM aBTOMATUYECKON HACTPOIKM NOMOTYT BE3-
e, rfie 3T0 BO3MOXHO.

Bbinenenue coObITUil NPOTOKONA C NOMOLLbIO YHKLUI
3anycka no KOHKPETHOMY NPOTOKOAY

®yHKumm 3anycka no KOHKPETHOMY NPOTOKOAY MO3BOASIKOT ObICTPO
BbIAENSTb OLINOKM, OTHOCALLMECS K MPOTOKOY NEPEAaym AaHHbIX.
Ocupmnnorpadsl R&S®RTP noaaepxmBatoT BO3MOXHOCTb 3anycka no
ONpeLeneHHOMy COLEPXUMOMY NPOTOKONA (HANPUMEP, afpecHas MHpop-
MaLyst UK ialHble), a Takke No olwnbkam NpoTokona.

MoHsITHOE 0TOOpaXeHUe AeKOAUPOBAHHBIX JAHHbIX

[inst yno6cTBa YTEHNS! AeKOAMPOBaHHbIX JaHHbIX 0TAENbHbIE 061acTH Npo-
TOKONa B IOTMYECKIX CUrHanax KoampyoTcs LBeTOM. MOXHO BbiOpaTh
LIEeCTHALATEPUYHbIIA, [BOUYHbIIA UK cumBoAbHbIA (ASCII) dopmart aaH-
Hblx. upmeHHas GyHkums R&S®SmartGrid ncnonbayetcs ans pasmete-
HWSE CUTHANOB Ha COOTBETCTBYIOLLMX AnarpaMmax. [laHHble NpoTokona Tak-
Xe MOryT 0ToBpaxarbcs B TabauLe AeKoaNpOBaHuS.

Pratocol

SPI

General Compliance R&S Apps User Apps

LS

RAY

LIN FlexRay

l N

‘?3151c

Spacewire

LUnpokuit Habop onwyit nocNef0BaTeNbHbIX MPOTOKONOB

Decode Trigger Display
Decode Protocol Varlant

s (- T

i E Logical cpannel
Lane
8o

tane1 B —

HIBERNS STALL HSPREPARE  HSBURST

File Edit Horizontal Trigger Vertical Math Cursor Meas

KoHdurypuposaHue dyHKLMM 3anycka no npoTokony

App Cockpit .g @

)

Audio

.

Mi

Mil1553

on

Ethernet

388 File Edit Horizontal Trigger Vertical Math Cursor Meas Masks Analysis Display |User

Kanpbl npotokona ¢
LBETOBOV MapKUPOBKO
_amarm

8b/10b

5

ARINC429

Custom

£ | zuores o
is =4

[oHsaTHOE 0T06pa>s<eH|/|e [EeKOAMPOBaHHBIX AaHHbIX HA OCLMNorpamme 1 B Tabnuue

Aexkoanposanunsa
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OBLUNN AHAIN3 CMELUAHHBIX CUTHANIOB (MSO)

Jlio6oii ocuunnorpagp R&S®RTP MoXXHO ocHacTUTL onumeit
CMeLUaHHbIX CUrHaNoB

Onuus cmelwadHbix curHanos R&AS®RTP-B1 (MSO) nobaenset 8 npubop
16 undpoBbIX kKaHanos 6e3 yuiepba Ans ApYrUx U3MepUTENbHbIX PECcYp-
coB. bnarofaps yHukansHol koHuenuuu plug & play npuéopa R&S®RTP
nonb30BaTENb NPSMO Ha MECTE MOXET ObICTPO YCTAHOBUTL annaparHyio
onuuio, He BCkpbiBas ocuunnorpad. HykHO NpocTo BCTaBUTb €€ B CNOT
J1S1 ONUMiA Ha NepeaHeit unn 3aaHei naenu. Obnaaas 4acToTol auckpe-
TM3aumm 5 mnpg otcyetos/c, onuns R&S®RTP-B1 obecneunBaeT BbicOKoe
BpemeHHoe paspeluenne 200 nc 4ns BCex LMPPOBbIX kaHaNoB. J1a 4a-
CTOTa INCKPeTU3aLN JOCTYNHA ANs Beei rybuHbl namsitin 200 MaH 0T-
C4eTOoB Ha kaHan. Onums MSO obecneynBaeT KOMMIEKCHbIE BO3MOXHOCTY
3anycka s 06HapyXeHust KPUTUYECKMX COBBITWIA, TakuX Kak KpaTkoBpe-
MeHHble c60M UK onpeaeneHHble KOMOUHALMM CUTHANOB.

AHann3 HU3KOCKOPOCTHbIX MNOC/IeA0BaTEbHbIX MPOTOKONOB C
NOMOLLbIO LNGPOBLIX KaHANOB

CeroHs B 0JHOM YCTPONCTBE BbICOKOCKOPOCTHbIE MHTEPHENCH 4acTo
COYETAKTCH C HU3KOCKOPOCTHBIMI LUMHAMM YNPABAEHUS UM NPOrpaMmm-
poBaHus. Mcnonbayiite undposble kaHanbl onuun R&S®RTP-B1 ana sany-
cKa 1 eKoaMPOBaHNS HU3KOCKOPOCTHbIX NOC/EA0BATENbHbIX MPOTOKOJIOB,
Takux kak SPI 1 IC, ¢ NOMOLLbI0 COOTBETCTBYIOLMX NPOTOKOMbHbIX OMLINIA.
Bce MHCTpYyMEHTBI aHann3a NPOTOKONOB [15 aHAN0rOBbIX KAHANOB, Takue
Kkak Tabnnua AeKoaMpoBaHUs U GyHKLMS noucka, AOCTYNHbI 1 anst umdpo-
BblX KaHanoB. OCyLIECTBAANTE 3anyck MO NPOTOKOAbHbIM AaHHbIM, TaKiM
KaK cTapToBble GUTHI, afipec 1 AaHHbIe, YT0DObl COCPEAOTOUUTLCS HA aHa-
n13e onpeaeneHHbIX CoBLITHIA.
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Onumsa R&S®RTP-B1 (MSO)

16 UMDPOBLIX KAHANOB (2 NOrnyecknx NPOBHMKA)

» BxonHoit umneganc 100 kOm | | 4 n®

» yacToTa curdana 400 My,

> 4acTOTa ANCKPETM3aLMM 5 MIPL OTCYETOB/C Ha kaHa
» ckopocTb 3axBata 200 MiH OTCYETOB Ha KaHan

v

\

Kaxapiit ocumnnorpad R&S®RTP MoxeT ObiTb OCHALLLEH A0NONHUTENbHbIMI 16 Ldpo-

BbIMI KaHanamu npsamMo Ha MecTte akcnayatauum

[ PaBusi O]
o oo T o T oz ]

MISO Values

s
5| 7264 ms|2[Ihe
sl oE co

File |Horizontal Trigger Vertical Math Cursor |Meas [Masks Analysis Display Wave Gen

Lindbposble kaHabl aeanbHO NOAXOAAT s 3anycka i AeKOAMPOBaHNS HUSKOCKOPOCT-

HbIX NOCNEA0BATENbHbIX MHTEPDENCOB, Taknx kak SPI



BbICOKOTOYHbIE KAHAJIbI TOKA U HAMTPAXXEHUA

JononuutenbHble 8 kaHanoB HanpskeHusi U 8 kaHanoB Toka  OyeHb BbICOKMIA AMHAMUYECKUI Anana3oH npu 18-6utHOM

Ocumnnorpad R&S®RTP noaaepxmBaeT 10 ABYX MHOTOKaHaNbHbIX MOZY- paspeLueHumn
nein npo6HNKoB MoLHocT R&S®RT-ZVC, umetouyx no YeTbipe kaHana Kaxapiii n3 kaHanos R&S®RT-ZVC pabotaet ¢ 18-6utHbiM AL (5 MAH
TOKA W YETbIPE KaHana HanpsKEeHNs Kaxaplid. TN 16 BbICOKOTOYHBIX M3ME-  OTCYETOB/C) 1 UMEET BbICOKYIO TOYHOCTb M3MEPEHNIA NO NOCTOSIHHOMY Ha-
PUTENbHBIX KAHAIOB MOTYT UCMO/b30BATLCS NAPANIENLHO C BbICOKOCKO- npsbxenunio (0,1%) n noctosHHoMy Toky (0,2%). Beicokoe paspeLieHie
POCTHbIM aHANIOrOBbIM KaHanom npubopa R&S®RTP. aHanoro-uudpoBoro npeobpasosarens 0becneynBaeT He0OXoAUMBIN
JOMHAMWYECKNA AMana30H UMEPEHNS AN NMPOBEPKM N3MEHEHNS NOTPE-
OCHOBHbIM MPUMEHEHMEM SBNSETCS KOPPENMPOBAHHOE MO BPEMEHU 13- 049€MOro TOKa B inanasoHe OT MKA 10 A, MPOUCXOAALLEr0, HAaNpUMep, B
MepeHne notpebnenns aHepruu MY Bo Bpems nycka, CTaHAAPTHOTO PeXU-  Cyyae, KOrAa yCTPONCTBA C akKyMyNATOPHBIM MUTAHUEM NEPEKTIOHaTCS
Ma paboTbl 1 pexuma OXnaaHNs. W3 UK B CNIALLMIA PEXUM. BbICOKast TOYHOCTb M3MEPEHMIA O NOCTOSIHHOMY

TOKY naeanbHO NoAxoauT ANid TOYHOrO KOHTPONIA CUHXPOHM3aUMn 1 Jony-
Mozaynb MHOrokaHanbHoro npo6Huka mowHoct R&S®RT-ZVC CKOB HaNpsXeHWit Ha LIMHaX BCTPauBaeMblX YCTPOMCTB.
» [lnanasoHbl Hanpsxeruit: =1,88 B, £3,75 B, £7,5B, £15 B

» [l1ana3oHbl TOKOB: PEXMM HU3KOTO YCUNEHNS C LLIYHTOM MonHasa unterpauums B rpadpuyeckmii untepdeiic
— *4.5 MkA; £45 MKA ¢ wyHTom 10 KOM Ynpasnenue moaynsmin R&S®RT-ZVC noAHOCTbIO MHTEMPUPOBAHO B rpa-
— *4.5mA; 45 MA ¢ wyHTom 10 Om dunyeckuii nonb3osatensckuii uHtepdeiic ocumnnorpada R&S®RTP.
— +45A; =10 A, ¢ wyHtom 10 MOm Pa6ota ¢ kaHanamn R&S®RT-ZVC BeneTcs Tak Xe, kak Co CTaHAapTHbIMM
— 45 MB"; £450 MB " ¢ BHELWHUM LIYHTOM kaHanamu ocumnnorpada, BKoYas pasmeLLeHne Ha akpaHe, BepTukab-

HOE MaCLLITaﬁVIpOBaHI/Ie W MHCTPYMEHTbI aHan3a, Takne Kak Kypcopbl
ABTOMATN3NPOBAHHbLIE N3MEPEHNS.

) Jlnana3oH Toka 3aBUCKT OT 3HAYEHWS LUYHTA.

BbICOKOTOYHbIE U3MEpe-

HUA TOKOB U Hal'lpﬂ)KeHI/IVI no

18-O1THBIM KaHanam Mopyneii
R&S®RT-2VC

Horizontal | Trigger Vertica cursor. s | earch Analysis Disple Tutorials,
tical | Math| Cursor| Meas Masks searc

Ve
jzontal Trigge
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BCTPOEHHbIN FTEHEPATOP CUTHAJIOB NMPOU3-

BOJIbHOW ®OPMbI

IyxkaHanbHbin 100-MTly reHepatop curHanos
NPon3B0JIbHOI POPMbI NS NOAAYM BXOAHbIX CUTHAIOB Ha
YCTPOIACTBO

Ocumnnorpad R&S®RTP ocHalLAETCH NONHOLIEHHBIM BCTPOEHHbIM [IBYX-
kaHanbHbiM 100-MIL, reHepaTopoM CUrHan0B CTaHAAPTHON W NPOM3BOIb-
HON HOPMBI, B TOM Y4NCNE BOCbMUKAHABHBIM FEHEPATOPOM LNGPOBBIX
nocnefoBaTenbHoCTel (1wabnoHoB) B BIAE YCTaHABNMBAEMON annapaTHoi
onuwun. BCTPOEHHbIN reHepaTop ¢ NoAAEPXKON 4aCcTOTbl AMCKPETU3ALIN
500 mnH 0TCYeTOB/C 1 14-6UTHBIM Pa3peLLEHNEM NO3BONSET CIKOHOMUTb
MECTO Ha MCNbITaTeNbHOM CTEH/E U 06eCneynBaeT BO3MOXHOCTb GOopMU-
POBaHMA Kak CTaHAAPTHOrO, Tak 1 NPOM3BONBLHOO BXOAHOTO CUrHana s
Y. O6beanHue 06a kaHana reHepatopa, MOXHO GOPMUPOBATL BXOAHbIE
curHansl ansg audGepeHumanbHblX YCTPONCTB. Elle 0AHON MOLWHON BYHK-
Ve reHeparopa SBnSeTcs BOCNPON3BEAEHNE 3aXBAYEHHbIX CUTHAOB C
BO3MOXHOCTBIO UBMEHEHMS aMMINTYAbl U YPOBHS CMELLEHNS UN HANOXe-
HUS LyMa NSt OLIEHKI YCTPONCTBA NO KpUTepusiM paspaboTku.

MporpammupoBaHue Ha 0CHOBE MPOTOKONOB C MOMOLLbLIO
BOCbMMKaHaIbHOIO reHeparopa wabnoHoB

Onumio R&S®RTP-B6 MOXHO MCNOAL30BATH AN MPOrPaMMUPOBAHIS
MCMbITYEMBIX YCTPOWCTB HA OCHOBE MPOTOKOMOB. Hanpumep, nporpamMm-
Has N0CNeA0BaTENbHOCTL HA OCHOBE NPOTOKONa SPI MOXET Mcnob3o-
BaTbCA 19 YNIPABJEHUA YCTPOCTBOM B MPOLECCE OTNALKN U NPOBEPKU.
l'eHepaTop OyaeT ynpasnsTb YCTPONCTBOM M N3MEHSTb KOHUIypaLuto, B
T0 Bpems kak ocumnnorpad 6yaet namepste napameTpsl MY, Takoii noa-
X0[, 06/1eryaeT aHan3 BAMAHNS MPOLLECCOB KOMMYTALWMK U NapaMeTpoB,
CBSI3aHHbIX C CUHXPOHM3ALMEN.

Kpome Toro, MO R&S®ScopeSuite MOXET NCNONb30BaTh BCTPOEHHBIN re-
HepaTtop CUrHanoB NpPou3BobHONM GopMbl 1 WwabnoHos R&S®RTP-B6 ana
MONHOCTbIO aBTOMATM3MPOBAHHOIO NPOBEAEHUS UCTbITAHWIA HA COOTBET-

CTBME CTaHAapTaMm.
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KpaTkue TexHU4ECKUE XapaKTePUCTUKM

AHaNoroBblii BbIXOA, 2 kaHana

Monoca 100 MTy,

YacToTa guckpetnsaumm 500 mnH oTCYeToB/C
Pa3peLuenne 14 6ut

» [eHepartop CTaHaapTHbIX CUrHaN0B
(cuHyconaanbHbIi, NPIMOYTOMbHLI,
nNNo06pPasHbIi, NOCTOSAHHbINA,
VIMNYNbCHBIN, KAPANHANBHBIA CUHYC,
Kapanomza, rayccoBckui, JlopeHua,
9KCMOHEHLManbHOe HapacTakue/cnap)

»  MogynaunoHHbii reHepatop (AM, YM,
YMH)

> [eHepartop Kayaloweiics 4acToTbl

» [eHepatop CUrHanoB NPOM3BONBHON
bopmbl

8 kaHanos

Pexumbl paboTbl

T'eHepatop LwabnoHoB

Mamstb 40 MIH OTCYETOB Ha KaHan

3mepenue LVDS curHanos ¢ noMOLLbI0 BCTPOEHHOTO reHepatopa CHUrHanoB npons-

BO/IbHOM DOPMbI, OPMUPYIOLIETO TaKTOBbIN CHrHAN U 8-6UTHBI WaBnoH AaHHbIX A1
NPOrpamMMUPOBAHNA 1 yNpaBneHns yCTPONCTBOM



OUDOEPEHUNANIBHBLIN UCTOYHUK UMNYJILCOB

16 MMy

AnddepeHumnanbHblii UMNYALCHBIA CUrHan ¢
HacTpamBaeMbIMU NapameTpamu

NcTounuk umnynbcos R&S®RTP-B7 obecneunsaet anddepeHLmnanbHbiii
NMMYNbCHBIA CUMHAN C BbICOKOW CTEMEHbBIO CUMMETPUM U ManbiM BpeMe-
HeM HapacTaHus 22 nc.

Monb30Batelb MOXET HACTPOUTL OCHOBHbIE NaPAMETPbI UCTOYHNKA M-
MyNbCOB. BbIXOAHOI YPOBEHb MOXHO U3MEHSITL B inanasoHe o1 -50 MB
10 -200 mB ¢ warom 10 MB. YacTota nosTopeHus MnynbCoB u ko3hdu-
LIMEHT 3an0ONHEHUs MPOrpaMMUPYIOTCS B AnanasoHe ot 5 ', o 250 M un
ot 10% 10 90 % COOTBETCTBEHHO.

bnaropaps pacdhasuposke Ha Bbixoae MeHee 0,5 nc ocumnnorpad
R&S®RTP-B7 Takxe 06ecneynBaeT TOYHbIA UCTOYHMK 1St KOPPEKLMN
capura Gasbl M3MEPUTENbHOI YCTAHOBKM C HECKOMbKMMIA KaHanamu.
Mockonbky ocumnnorpad R&S®RTP-B7 dopmupyeT auddepeHLmansHbii
CUTHa, OH MAeaNbHO NOAX0AUT ANs KOPPEKLMN CABUra Gasbl B KaBensx n
NPOBHNKAX MPW PASHOCTHBIX UBMEPEHNSIX.

Ananu3 TDR/TDT

Onups R&S®RTP-K130 0bbeanHseT ucToyHuK umnynscos R&S®RTP-B7

11 aHaNOroBbIe BXOAHbIE kaHanbl ocumnnorpada R&S®RTP ans dpopmupo-
BaHNS CUCTEMbI aHaN13a NapaMeTpOB OTPAXEHUS BO BDEMEHHOI 06/1acTy
(TDR) 1 nepesaun Bo BpemeHHoiA obnacTu (TDT), koTopast nofaepxusaet
onpejeneHne xapakTepucTuk 1 0TAAKY CUrHaIbHbIX TPAKTOB, BKIIOYas
JIOPOXKM Ha NeyaTHoi nnate, kabenu u pasbemsbl. Onuns AaeT BO3MOX-
HOCTb BbIMOHSTE HECUMMETPUYHBIE U ANddEepeHUnanbHbIe USMEPEHMS.
MO TDR/TDT BkfioyaeT B cebs MacTep N3MEPEHNIA, KOTOPbIA NOMOraeT
noNb30BaTENI0 MPOBECTU HACTPOIKY, KanMbPOBKY Npubopa 1 aHanu3 pe-
3yNbTaToB. [0ay4eHHbIE OCLMANOrPaMMbl MOTYT 0TOBpaxaTbcs B BUAE 3a-
BMCUMOCTW MMNEAAHCA UMK KOADOULMEHTA OTPAXEHNS OT BPEMEHN NN
paccTosiHus. [pu 3T0M MOXHO UCNONB30BaTh BCE MHCTPYMEHTLI aHanu3a
ocumnnorpada, Takue kak Kypcopbl 1 aBTOMATUYECKNE UMEPEHNS.

Mapametp Jnana3oH 3HayeHwii

[onoca nponyckaHus aHasoroBoro CurHana,
pony > 16,5 ITu, 22 nc
BPEMS HapacTaHus

Pacdasuposka <0,5nc

Hu3knit ypoBeHb Ha BbIXOAE o1 -200 MB no -50 mB, war 10 MB
YacToTa NoBTOPEHMS

5/10/20/50/100/200/500 I,
1/5/10/25/50/100/250 M
5/10/20/50/100/200/500 v,
1/5/10/25/50 MI'y,

3abnok.

He cuHxpoHn3nposaH

KoaddnumeHT 3anonHeHns
Yactora nosToperus < 5 MI'y, ot 10% 10 90 %, war 10%
50% (nocr.)

CUHXPOHHBIIA, HE CUHXPOHHbIV/aBTOHOMHbIiA

Yacrota nostopenmns > 5 MIy,

Pexum TakToBOro curHana

TDR/TDT setup («) &) (2) (x)

e “‘

Setup

differential
TDR/TDT

Select channel
configuration:

Mactep TDR/TDT nozaepxi1BaeT npoBesieHne HacTPOku, kannbpoBKku 1 aHanuaa

YcTaHoBka fns aupdepeHLmanbHbix M3MepeHnii ¢ UCMOoNb30BaHNEM UCTOYHIKA UMMTY/Ib-
coB R&S®RTP-B7 n onuym TDR/TDT-ananusa R&S®RTP-K130
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KOMMNAKTHbI U MOOEPHU3NPYEMbIU

vVVvyyvyy

v

vVVvyyy

VVyYVYYVYY

Camblii GyHKUMOHANBHBIA 1 BbICTPBIA NPMOOP AN1S 0TAAAKM HA PhIHKE
BenukonenHas LeNoCTHOCTb CUrHana B pealbHOM MacluTabe BPeMeHN

Camblit KOMNAKTHbIV BbICOKOMPOU3BOANTENbHBIA ocumnnorpad B auanasoHe Ao 16 M

Mnatdopma Ha 6a3e Windows 10

4 cnota ang ao6aBneHNs annapaTHbIX ONLMI

— 16-KkaHaNbHbIA, OOLLWIA aHaNM3 CMeLlaHHbIx curHanos (MSO)

— Heckonbko BbICOKOTOYHBIX, 18-OUTHBIX KaHANOB TOKA 1 HANPSXEHWS
- ['eHepaTop NPOM3BOMbHbIX CUrHANOB

- InddepeHumnansHblii NCTOYHNK MMNYAbCOB 16 L,

B03MOXHOCTb MOAEPHM3ALMM NOAOCHI NPOMYCKAHMS 1 NAaMATH
OnumoHanbHble BO3MOXHOCTI KOMNEHCALAN LIENEN B PEATbHOM
MacLuTabe BpeMeHH

OnunoHanbHasg GyHKLMS 3anycka no WwabaoHam BbICOKOCKOPOCTHbIX
nocnefoBaTeNbHbIX LWWH C annapatHon GyHkumeit CDR 16 [out/c

MpemuanbHbIA usaiik ¢ 12,1-a10AMOBbIM AMCNIEEM BbICOKOTO
paspeLLeHns

KomnakTHbIA HAaCTOMbHbI Npu6op

bectiymHas pabota 6e3 pa3mpaxatoLero Lyma BeHTUAATopa

lpocTas HacTpoiika 0TOOPaXEHNS OCLMANOrPaMM

C NomoLLbio TexHonor R&S®SmartGrid

BbICTPbINA JOCTYN K BaXHbIM MHCTPYMEHTaM C MaHeNN UHCTPYMEHTOB
BbicTpas HacTpoiika Ha GOKOBOI NaHeNM

lMoaaepxka CEHCOPHbIX XECTOB

YHIKanbHOE LIBETOBOE KOAMPOBAHME

[MpsMoit BOCTYN KO BCEM YHKLMAM aHann3a
YnobHoe nobasneHne nonb30BaTENbCKIX MPUNOXEHNIA
ﬂ,eKO,D,VIpOBaHVIe NPOTOKOJI0B 3@ CYUTAHHbIE CEKYHbI

18-ITw BNC-coBmecTuMbIi uHTEpdENiC npobHIkoB Rohde & Schwarz
J/1S1 UI3MEPUTENbHBIX KaHANOB M BHELLHEro 3anycka
cyepnblBatoLLMii aCCOPTUMEHT NPOBOHIKOB

Yetbipe nopta USB 3.0 1 aea nopta USB 2.0

Mopr ycTpoiictea USB

CbemHbIin SSD-auck

Moptbl DISPLAY PORT v DVI-D

Pasbem LAN ¢ nogaepxkoi ckopocti obmera 1 Féut/c
Nutepdeitc GPIB IEEE-488

RTP - Oscillc

CE=FHRR®EER
P Dloaramtchii_ L A

0 b .'101.“
f

-18.99926 pg-18.99726 p _
Efok  [18.99726 44-18.99524 yqi30.7+ | T
4“ -18.99524 pg-18.99322 pug D27.5+ m

] Disparity |-18.99322 4 -18.0912 ps[ D314+ |
[ Unknown | -18.9912 ys| -18.9892ps] |
ok [ -109002 5[ -1808718uqp% 5~ | T
Cl isparity |-18.98718 44-18.98514 yy02047 | T
] isparity |-18.98514 44-18.98314 y400.0+ | [h
)] Disparity [-18.98314 ug-18.98112 psD12.0+ | [h

Zoom
coupling|™

Current Max Min M
Meas Group 1
Amplitude 320.16mV 320.16mV  320.16mV  32(
Rise time 82.389ps  82.389ps  82.389ps 82
Period 581.63 ps 581.63 ps 581.63 ps 58
Statistics: m

888 File Edit Horizontal |Trigger |Vertical Math

Probe Compensation

g b

‘ RTP-B1E Digital
Port 1/D7...D0



)scope

= 2019-05-31
. o) a | 14:54:46 ] @
: : ; Horizontal
20 ps 40 GSa/fs
1.90014 MSa i
3.80028 s/div
0s
Trigger Normal m m
= Edge #Y Chi
Level:0 ¥
ERTWImT Analysis
75 mv/div
T 2 O 63
DC 508 BW: 16 GHz ‘
D6.0- W DiB2e | Sample -
ans | 3ans ‘ 5.38?1»n; | e

o
Navigation

E—
k4
ex] BB[0010011010 Scale: 10 dB/div ‘

ex] 9F[ 0101001101 : , Max: 5 dBm
(1111001010 FFTmag(Chi)

x] DA[0101100110 : REW: 400 kiz ‘
x]90[0100011101 : '

o] 000110001011

- |

=

Type:8b/10b
Differential: C1w1

ean RMS o (S-dev) Event count Wave count i

-

mv 32016mv. oV 1 1 3
89ps  82.389ps 0s 1 ‘
1.63ps  581.63ps 0s 1 FFTmag(Chl) a - h

I

iCursor \Meas \Masks Analysis |Display \Wave Gen \Pulse Src |User

= - 1B
ap

Ext. Trigger In

o

00000

Port 2/ D15...08 500000

N\ 50Q <5V Peak 50 Q <5V Peak /\ 509 55V Peak
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MCYEPNbIBAKOLWNIA ACCOPTUMEHT
NMPOBHUKOB

PaznnyHble BapuaHTbl NPOOHUKOB

Ocumnnorpadbl R&S®RTP noaaepxmBatoT WMPOKMA cNekTp NPOBHUKOB
INs PELEHNs PasanyHblx n3MepuTenbHbix 3aaad. Ocunnnorpad aBroma-
TUYeCKN 0DHAPYXMBAET akTUBHble NPOBHMKM komnaHun Rohde & Schwarz
11 BBINONHSET Koppekumio AYX fns nonyyeHns niocKoM xapakTepucTuki.
[ns 3agay ¢ ncnonb3osaruem 50-omHoro SMA-pasbema ocuunnorpadsl
R&S®RTP noctasnstotes ¢ NpeumanoHHbiM anantepom BNC-SMA.

PasznuyHble BapuaHTbl NPOGHNKOB

R&S®RTP Tok
MPOGHMKM

BbICOKOMMMNEHAHCHBIN Passive (MaccugHocTb)
OydepHbIil yeunuteb MPOGHNKM

[lepenaya SMA
NNHUW Nepeaayn EVIEEY)

BbICOKOBONbTHbIE
npOBHMKM

MogynbHas HecummeTpudHbie BbIXOZbI [N WvH nuTanHms M B GanxHeit 30He
cucrema 1 pnddepeHLmnanbHble

TMPOGHNKM C BO3MOXHOCTBIO NPSAMOTO MpoBHIKK, NSt KOTOPbIX HYXEH BbICOKOMMMNEAAHCHbIN BydepHbii yeunutens R&S®RT-Z1M
NOAKNOYEHNS

PekomeHayemble LWMPOKONOOCHbIE MPOBHUKK

R&S®RTP044 R&S®RTP064 R&S°RTP084 R&S°RTP134 R&S°RTP164

MogaynbHbie npo6Huku R&S®RT-ZM

R&S®RT-ZM160

R&S®RT-ZM130

R&S®RT-ZM90

R&S®RT-ZM60

Mpo6Huk ans nunum nepepaun R&S®RT-ZZ

R&S®RT-Z280

HecummetpuiHbie/anddepeHunanbHble akTuBHbIe NPpo6Hukn R&S®RT-ZS/R&S®RT-ZD
R&S®RT-ZS60

R&S®RT-ZD40
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PASHOOBPA3UE MNPOBHNKOB OBLLEEIO
HASHAYEHUS

AKTMBHbIE LUMPOKONONOCHbIE NPOOHUKN :

Beicokoe BxoaHoe conpoTveneHne 1 MOM, Hu3Kkas BXOAHAsS EMKOCTb / — N

MeHee 1 nd 1 WUPOKMIA AMHAMYECKIA Anana3oH — TUMKYHbIE Xa-

PaKTEPUCTUKM aKTUBHbIX LIMPOKOMONOCHbIX NPOBHIKOB KOMMAHWK 2‘ \
Rohde & Schwarz. Mone3Hble BcnomoratenbHble GyHKUMM, Takne Kak Kop-

PEKLNS CMELLIEHNS, BCTPOEHHbIV BbICOKOTOYHBI BOALTMETP 1 0Becneym-

BatoLLas yno6CTBO ynpaBneHns ocuuniorpadomM MUKPOKHOMKa 0bneryarT \ %
MOBCEHEBHYI0 paboTy N0Ab30BaTENS.

NuTepdeiic npobHukos Rohde & Schwarz nossonsieT ocumnnorpady as-
TOMaT4eCcKkn 0OHAPYXMBATL NPOBHWKM NPU UX NOAKNIOYEHUM U 3arpyXaTb
noNpPaBoYHblE KOADOUUNEHTbI IS KOHKPETHOTO TNA MPOBHIMKOB C LIEABIO
NOYYEHNS NNOCKOI YaCTOTHOM XapakTepUCTUKN.

MpOBHMKN [OCTYMHbI B BUAE HECUMMETPUYHBIX (R&S®RT-ZSxx) n andde-
peHumranbHbix (R&S®RT-ZDxx) moaeneit. Monockl NponyckaHus NpoBGHIUKOB
HaxopaTcs B amanasoxe ot 1 1T go 6 My, ang mopeneit R&S®RT-ZSxx n
ot 11Tu o 4,5 Iy, ang mopenein R&S®RT-ZDxx.

R&S®RT-ZS60 R&S®RT-ZD40
Mopenb Monoca e A BxopaHoi1 umnep, Ounamuyeckuii guana3od | KomneHcauus cmelueHmns
ocnabnexus

ORT-
R&SRT-ZS60 ; 61Ty 10:1 1 MOm || 0,3 nd +8B +10B
HEeCYMMETPUYHBIN

®RT-
i 45T 10:1 1MOwm || 0,4 nd +58 +5B

avbdepeHumManbhble  Tun. 5,5 Ty,

MaccuBHbIl WMpoKononocHblii npobHuk R&S®RT-ZZ80

Hun3knid ypOBEHD LIYMOB, BbICOKAs CTENEHb JIMHEAHOCTN 1 NPUMEHEHNE /
NCKIKOYMTENBHO B LIENSX M3MEPEHNS NACCHBHBIX KOMMOHEHTOB AENaloT / /
NaccyBHble LMPOKONOAOCHbIE MPOOHIUKN AKOHOMMYECKM 3DDEKTUBHBIM ‘ '
PELLEHNEM 1S UBMEPEHNS INHUMIA C YNPaBASEMbIM UMNEAAHCOM.

\

T

K NLMEHT . o .
Mogenb SELTIOE BxogHoit umneganc | JuHamuyeckuii auanasoH | Kommentapui
ocnabnenus

NOAKNOYEHNE C MOMOLLbIO Bbl-
cokoToyHoro SMA-apantepa
R&S®RT-ZA16

MakcumansHoe BXoaHoe HanpaxexHue

- .
R&S®RT-Z80 8y 10:1 500 0w [ 0.3 nd 20 B (CK3)
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MOZYJIbHbIE PELUEHUA AN NPOBHUKOB

Pa3HoCTOPOHHSS U r’MbKas cuctema MOLyNbHbIX NPOOHUKOB
Cuctema moaynbHbIx NpoBbHMKoB R&S®RT-ZM oTBEYaET TekyLLMM Tpe-
00BaHMAM B OTHOLLIEHIN NPOBHIKOB 32 CHET TEXHNYECKN CNOXHON, HO
NPOCTO B KCMAyaTaLn KOHCTPYKUMN. PasninyHble NPOBHUKI C HU3KOM
EMKOCTHOI Harpy3koi COOTBETCTBYIOT TPeBOBaHMAM K BbICOKOI Nonoce
NPOMYCKaHUS 1 LUIMPOKOMY ANHAMMYECKOMY ANana3oHy B COYETAHWM C
HU3KOW EMKOCTHOI Harpy3koid. B cuctemy npobHukos R&S®RT-ZM BxoasT
MOZY/ HAKOHEYHUKOB N1 PA3/IMYHBIX U3MEPUTENbHBIX 331a4 U YCNOBUIA.
Mogaynn HakOHEYHUKOB MPOOHIKOB MOTYT MOAKMIOYATLCS K MOAYAAM YCU-
nuTeneit ¢ nonocamu nponyckaxns B ananasone ot 1,5 Mu ao 16 MM,

Cwncrema MoaysbHbIX MPOBHIMKOB 0BECNEYMBAET MHOTOPEXMMHYIO
(bYHKUMOHANBHOCTb 1 YHUKANbHBIA A1ana3oH KOMMeHcauun CMeLLEHs
+16 B Ha HakoHewHuke npobHuka. Kpome Toro, BCTpOEHHas GYHKLNS Mogyns yeunurens R&S®RT-ZM ¢ nntepdericom npobHukos Rohde & Schwarz
BonbTMeTpa R&S®ProbeMeter BbINONHAET BbICOKOTOYHbIE 18-61UTHbIE 13-

MEPEHUS MOCTOSHHOMO HAMPSXKEHUS NapaaieNbHO U HE3aBUCUMO OT Ha-

CTpoek ocumnnorpada.

Mopaynu HakoHe4yHMKOB NpobHukoB ang R&S®RT-ZM
» [MoapoGHyto nHdopmaumio cm. B fokymeHnte PD 3607.5690.38 Ha cuctemy R&S®RT-ZM

.

o

R&S®RT-ZM

-

vy
/’ R&S°RT-ZMA50 ")
\

/ 112 -

R&S®RT-ZMA

\

\!
'

)ﬁ

|

R&S®RT-ZMA10

0 N
R&S®RT-ZMA12 et
2 in O
R&S®RT-ZMA15 N
= J /
> A,
B 4 <7
R&S®RT-ZMA14% é// % g
) CopnepxuT 1-M cornacoBaHHyto napy kabeneii n Moflynb BnauBaemoro HakoHeuHnka R&S®RT-ZMA11. R&S®RT-ZMA40 \
2 [lng komnaekTa akcTpemanbHoix Temnepatyp R&S®RT-ZMAS0. )
9 Copepxut 10 Bnansaembix rubKUX HAKOHEYHNKOB. é/"r
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MHOXeCTBO peXumMoB U3MePEeHns ¢ UCNOJIb30BaHNEM
OZLHOr0 NOAKII0YEeHUs

MHoropexmumMHas GyHKLMOHaNBHOCTb NO3BOMSIET NOb30BATENSM NEpe-
KII0YATbCS MEXTY HECUMMETPUYHBIM, AMbOEPEHUMANBHBIM 1 CUH(A3HBIM
pexuMamn u3mepeHns 6e3 NepenoaKIoYeHns Uau NepenpunanBaqus
npoO6HMKa.

MHoropexumHas GyHKLMOHANBHOCTb peanu3oBaHa Ha paspaboTaHHbIX
KOMMaHeNn BbICOKOCKOPOCTHbIX Mukpocxemax ASIC yeunute-

19 R&S®RT-ZM v nerko ynpasnsetcs u3 rpaduyeckoro uHtepdeica
ocuunnorpada.

KomneHcauusi cMeLLeHus i MakCMManbHOro paspeLueHus
CucTema moaynbHblx NpoBHUKOB R&S®RT-ZM 06ecneunBaeT BbICOKMiA
AmanasoH komneHcaumn cMeleHns £16 B. MocTosHHas coctagnsiowas
M3MEPSIEMOrO CUrHaNa MOXET OblTb CKOMMNEHCUPOBAHA NPSIMO Ha HaKo-
HEYHMKe NPOBOHMKA, PacLLMPS OKHO PaboYNX HANPSKEHWIA 3a Npeaenbl
JMHAMUYECKOO AnanasoHa Moayns yeunntens npobHuka. 3a C4eT atoro
WHTEPECYIOLLME KOMMOHEHTBI CUTHana MoryT 0To6paxatbCs Ha OCLMANO-
rpade ¢ MakCManbHbIM Pa3pELLEHNEM.

Monoca Bpems
Mogenb 4acToT HapacTaHus MHoropexumHocTb

CUCTEMbI (o1 10% A0 90 %)
Mogaynu ycunuteneii npoGHNKOB
R&S®RT-ZM15 >1,51Tuy, <230 nc
R&S®RT-ZM30 >30Ty <100 nc
R&S®RT-ZM60 > 61Ty <75nc
R&S®RT-ZM90 > 90Ty <50 nc
R&S®RT-ZM130 > 131y <35nc
R&S®RT-ZM160 16 Iy <28nc
Mopaynu HakOHeYHWUKOB NPOBHUKOB
R&S®RT-ZMA10 16 Ty (13m.) 28 nc P/N/DM/CM
R&S®RT-ZMA10-6
R&SRT-ZMA11 16 T, (M3m.) 28 nc P/N/DM/CM
R&SPRT-ZMA12 61T (M3m.) 75nc P/N/DM/CM
R&SCRT-ZMA14 16 ITu (M3m.) 28 nc P/N/DM/CM
R&S®RT-ZMA15 12 T (M3m.) 37nc P/N/DM/CM
R&S®RT-ZMA30 16 Ty, (13m.) 28 nc UM
R&S®RT-ZMA40 16 T (M3m.) 28 nc P/N/DM/CM
R&S®RT-ZMA50 12 Ty, (13m.) 37 nc P/N/DM/CM
NPUHAANEXHOCTU
R&S®RT-ZMA1
R&S®RT-ZAP
R&S®RT-ZF30

' MHOropexumHocTb:

Probes |3. Q@

Type |[DM offset | |[ scale

W oereer (5 )
Name CM Offset ‘I

Detect AutoZero

Probe Mode

Setup Probe Attributes Calibration Results

Bandwidth _IUSE AutoZero Attenuation

Probe unit

C ocw) DM jl || Micro button action
B corrions

Auto attenuation

Probe De-
embedding

’ Terminati
[ Deskew
[.

Channel Setup

[l1anoroBoe OkHO HaCTPOKY C MOMb30BATENLCKMMI NapamMeTpamin MOyIbHOTO
npoBHuKa

KommeHTapwmii Kop, 3aka3a
1800.4700.02
1419.3005.02
1419.3105.02
1419.3205.02
1800.4500.02
1800.4600.02
nnvHa: 15 cm 1419.4301.02
Habop 13 6 Moynelt BnamBaeMblx HakoHe4YHMkoB R&S®RT-ZMA10 1801.4349.02
nnHa: 15 o, nogxoaut ong R&S®RT-ZMA50 1419.4318.02
nnvHa: 15 cm 1419.4324.02
nnnHa; 15 oM, Bktoyast 10 BianBagMblx rMOKIMX HAKOHEYHUKOB 1338.1010.02
nnvHa: 15 cm 1419.4224.02
1419.4353.02

50 Om/100 Om, noaxoaut anst SMA, 3,5-MM 1 2,92-MM cuctem,
OKOHEYHOE HanpsixeHue +4 B, nogaetcs ¢ Moayns yeunutens npo6-
Huka R&S®RT-ZM

nnnHa kabens: 1 m; coctout u3 R&S®RT-ZMA11 1 napbl cornaco-

1419.4201.02

BaHHbIX kabeNbHbIX YAMHUTENEHA, AManasoH Temneparyp: o1 -55°C  1419.4218.02
no +125°C
10 6 MoZyneit HakoHeYHUKOB NPo6HNKOB R&S®RT-ZMAXx 1419.3928.02

3-MepHblit No3uuMoHep NpoGHMKa 1326.3641.02

13MEPUTENbHASA OCHACTKA ANS CHATIS XapaKTEPUCTUK NPOBHNKOB C

nomoLio R&S®RTP-B7 1333.2099.02

DM: audpdeperumnansioe nsmeperune, CM: nuamepenne 8 cuHdasHom pexume, P: HECUMMETPUYHOE M3MEPEHIE HA NONOXUTENbHOM KOHTaKTe, N: HECUMMETPUYHOE N3MEPEHNE HA OTPULLATENBHOM KOHTAKTE.
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NMPOBHUKW LENOCTHOCTN NUTAHUSA

OnpepeneHne XxapakTePUCTUK LNH NUTAHUS

LLinpokas nonoca nponyckanusi, BbICOKast YyBCTBUTENbHOCTb, CBEPXHN3-
K1 ypOBEHb Liyma 11 60NbLLIAS KOMMEHCALs CMELLEHUS IeNaloT HECUM-
METPUYHOE UBMEPEHNE HA MONOXMTENBHOM KOHTAKTE MPEBOCXOAHbBIM S
NPOGHIKOM /1St ONpeaeneHns XxapakTepucTuK WWH nuTaHus. brarogaps
nonoce nponyckanus 4 L, BEAUKONENHON YyBCTBUTENBHOCTY 32 CHET
koadduumenTa ocnabnenns 1:1 1 HU3KOro YPOBHS LWyMa NPOBHMK
R&S®RT-ZPR40 npeBOCX0AMT CBONX KOHKYPEHTOB MPU BbIMONHEHNM BbICO-
KOTOYHbIX N3MEPEHNIA YDOBHS MynbCaumii. B coueTannm ¢ MOLHBIMI BO3-
MOXHOCTSIMI YaCTOTHOTO aHanuaa ocumnnorpada npobrukn R&S®RT-ZPR
MOTYT MCNOb30BATbCS 191 BbIAENEHNS NEPUOANYECKUX W ClyYalHbIX MO~
mex (PARD). BCTPOEHHbII BLICOKOTOUHbIN 18-BUTHBI BONLTMETP MOCTOSIH-
HOrO HanPSXeHNs MrHOBEHHO BbIAAET 3HAYEHUS N3MEPEHUIA.

N3mepeHne manbix HaNPSXKEHUIA, HAKNAAbIBAKOLNXCS HA
OonbLINe CMEeLLEHUS NOCTOSHHO COCTaBNSAIOLLEl

Bnarogaps ananasoHy komneHcauuy cMelterns £60 B npoBHMKK WinH
nutanus R&S®RT-ZPR no3BONSIOT COCPELOTOUMTLCS HA HEBOMBLUINX MyNb-
cauusix, HaknaablBAKOLLMXCS HA NOCTOSHHOE HANPSKEHNE LWUHbI NUTAHNS.
Mpyn HEOOXOAMMOCTY YBENNYEHNS B 06AACTN HanpsixeHns 1 B nnn Ha Ha-
MHOrO 00/1€€ BbICOKOM YPOBHE MOCTOSIHHOMO HaNPSXeHNst NPOOHMK 06e-
CMeYnT HEOOX0AMMOE CMELLEHNE, COXPAHSS MPW 3TOM MUHUMANBHOE Bep-
TUKANbHOE PaspeLLeHue.

LLInpokas nonoca nponyckaxus IPOGHNKOB Lk nuTakua R&S®RT-ZPR nossonset
3axBaTblBaTb BbICOKOYACTOTHBIE LIYMOBbIE KOMMOHEHTbI

R&S®ProbeMeter: BCTPOEHHbII BbICOKOTOYHbIN BONLTMETP 20170200
Mpo6HUK WwiH nutaus R&S®RT-ZPR ocHaLLEH BbICOKOTOYHbIM BONILT- o
METPOM NOCTOSAHHOIO TOKA L1 TOYHOTO MBMEPEHNS YPOBHS MOCTOSIHHON
COCTaBASIOLLEN HA WIHE NUTaHMS. BCTPOEHHDIN 18-6UTHbI BONBTMETP
MOCTOSHHOIO TOKA C A1ana3oHOM BXOfHbIX Hanpsxeruit =60 B nerko

11 TOYHO KOHTPONMPYET AOArOBPEMEHHbIN APEid YPOBHS MOCTOSHHOM

COCTaBNAOLLEN.

ProbeMeter 1 (FE)( %)

1.472v

ts &3

Current +Peak -Peak mu (Avg) RMS StdDev Eventcount  Wave cd

aLes3my|  44sasmy| 41229mV | 42.537my|  42530mV| 42664V 12158 1

ToyHas npoBepka ypOBHS NOCTOSHHON COCTABASIOLLEN W XapakTepUCTUKI Harpysku no
MUTaHNIo BO Bpems MHuumannsaumn namsti DDR ¢ noMoLLbio Npo6HIKa WiH nuTaxns
R&S®RT-ZPR 1 BCTPOEHHOTO B HErO BbICOKOTOYHOMO BOAbTMETPa R&S®ProbeMeter

KoadpdpuumneHt| BxogHo
Mopenb NHaAMUYECKMNi1 anana3oH KommeHTtapuin Kop 3aka3a
ocnabneHus | umneaaHc A A p A

+0,85 B (komneHcaums cmelenus =60 B),

R&S®RT-ZPR40 4,0 My, 1:1 50 kOm
OMLMOHaIbHAA CBA3b N0 NEPEMEHHOMY TOKY

R&S®ProbeMeter 1800.5406.02
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BO3MOXHOCTb NOAKJIIOHYEHNA

Tpe6oBaHMS BbICOKOTrO UMMEeAaHca

[ins pacwmperus GYHKUMOHABHBIX BO3MOXHOCTEN ocumnnorpada (;\

R&S®RTP 1 ncnonb3osaHms NPOGHIKOB, KOTOPbIE TPEOYIOT BHICOKOMO > By, =

BXOZHOIO MMNELAHCa, MOXET ObiTb UCMONb30BaH BbICOKOUMMNEAAHCHBIN ‘<] %%k%,h:j‘-‘ g
GycepHsii younuTenb R&S®RT-Z1M. OH JaeT BOSMOXHOCTb NIOAKTIOYEHNS ™ gﬁfﬁ"i
K ocumunnorpady Takux npoGHNKOB, Kak CTaHAAPTHbIE NACCUBHBIE U BbICO- S

KOBONbTHbIE NPOBOHIKN, a Takxe NPOOHUKM TOKA.

BcTpoenHbiit BonbTMeTp R&S®ProbeMeter obecneynBaeT BbICOKOTOUHbIE
N3MEPEHMA MO NOCTOSIHHOMY TOKY C norpewwHocTsio 0,01 %.

nanasoH
Mogenb Monoca BxopHon umnepaxc ﬂomneucaumw Cesi3b no Bxoay KommenTapuii | Kop 3akasa
CMeLleHns
R&S®RT-Z1M 500 My IMOM 1% || 12 nd +60 B (maxc.) MoCT., MepeM., 3emns R&S®ProbeMeter 1337.9200.02
B03MOXHOCTb NOAKNIOYEHUS @
Ocumnnorpadbl R&S®RTP noctasnsioTcs ¢ AByMS NpeuunoHHbiMin BNC- @ ‘ »
SMA apanTepamu R&S®RT-ZA16. Anantep ob6ecneynBaeT KoakcuanbHoe g ': l
SMA-noakniouenne k 18-Tu, BNC-coBmecTumomy uHTepdeiicy npobHmka ‘ | /
ocuunnorpadpa R&S®RTP.
/ g
: . M
o 7
T

MpeumanonHblit BNC-SMA apantep R&S®RT-ZA16

[lnst BLICOKOTOUHBIX N3MEPEHUIA AOCTYNHA napa kabenein ¢ Manbimu noTe-
PSIMUM W cornacoBaHHoit dasoit anmHoi 1 M (R&S®RT-ZA17). Kabenn oc-
HalleHbl 3,5-MM WTbIPEBLIMU PasbemMamm ¢ 06eux CTOPOH. HoMuHanbHas
owmnbka pachamnpoBKn MeXIY COrnacoBaHHbIMM kabensmm cocTaBnseT
MeHee 5 Mc.

Kabens R&S®RT-ZA17

Kpatkue xapaktepuctuku R&S®RT-ZA17

[nuHa kabens ™M

pas3bemoB 3,5 MM (Bunka) — 3,5 MM (Bunka)

Yacrora 26,5 T -
gzizgzamposm <5ne

CornacoBaHue > 1516
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ACCOPTI/IMEHT OCLI,MJ'IJ'IFPACDOB

Multi

=w»= . m———. 5} ©)26) ©x0 )

RTH1000 RTC1000 RTB2000 RTM3000

CucTtema BepTUKanbHOM pasBepTku
Monoca

KonnyecTso kaHanos

Paspewenue

B/nen npn 1 MOm

B/nen npn 50 Om

CucTema ropu30oHTaIbHOI Pa3BepTKu

YacToTa AncKpeTmaauny Ha kaHasn
(B Mnpp 0TCYETOB/C)

MakcumanbHblit 06beM namsT
(Ha kaHan/1 akTUBHbIN kaHan)

CermeHTpoBaHHas namsTb
CkopocTb cHopa AaHHbIX

(B ocumnnorpamm/c)
3anyck

Onuwm

OI'ILllllﬂ CMeLLaHHbIX CUrHanoB
Konnyecto umndposbix kaHanos '
Yacrora guckpetnaaumm Undposbix
KaHanos (B MAPA OTCYETOB/C)

06bem namsTi LdPOBLIX kaHanoB

Ananus
Buzibl KypcopHbIx M3MepeHnii
CTaHaapTHble u3mepuTenbHble GYHKLMN

WcnbiTanus no macke

Matematnyeckue onepaumm

3anyck 1 ekoaupoBaHme nocnenoBa-
TeNbHbIX NPoTOKON0B !

®yHkuMm oTo6paxeHuns

Mpunoxetus -2

WenbiTakmus Ha cootsetctaue 2
[Aucnneii n ynpasnenue

Paamep 1 paspeLuetve
Skcnnyarauns

06wwme cBepeHus
Paamepel, MM (LU x B % T')

Macca, kr
Barapes

' B03MOXHA MOAEpHU3aLMS.

30

60/100/200/350/500 My
2 + undpoBoit MynbTUMETP/4
10 6ut

ot 2mB no 100 B

1,25 (4-kaHanbHas Moaenb);

2,5 (2-kaHanbHasi Moenb);

5 (YepenoBaHme BCex kaHanos)

125 ThiC. OTCYETOB (4-kaHanbHas MOAENb);
250 ThIC. OTCYETOB (2-KaHanbHasi MOZENb);
500 Tbic. oTc4eToB (50 MAH OTCYETOB B
pexmmMe CerMeHTpPOBaHHON NamsT)
onuus

50000

paclumMpeHHble, LudpoBOIi 3anyck
(14 Tvnos 3anycka)?

125 ThiC. 0TCYETOB

4
37

aNeMeHTapHble (Macka Aonycka BOKpyr
curHana)

3NEMEHTapHbIE

IC, SPI, UART/RS-232/RS-422/
RS-485, CAN, LIN, CAN-FD, SENT

perucTpaTop AaHHbIX

4acTOTOME C BBICOKMM PA3PELIEHUEM, PaC-
LUMPEHHbIA aHaNMN3 CMIEKTPa, aHannua rapMo-
HUK, NONb30BATENLCKNE CLEHAPUN

7 poiimos, ugeTHolt, 800 x 480 nukceneit

ONTUMM3NPOBAHO AN PaBoTbl C CEHCOp-
HbIM 3KPAHOM, napaniesibHoe KHOMo4YHoe
ynpasnexue

201 %293 x 74

24
JNTURA-MOHHAA, > 4 4

2 Tpebyetca onuus.

50/70/100/200/300 Mrw"
2

8 bur

or1mBpo10B

1; 2 (yepenoBaHe 2 kaHanos)

1 MH OTCHETOB; 2 MIIH OTCYETOB

10000

OCHOBHbIE (5 TMNOB 3anycka)

1 MAH OTCYETOB

13

31

3NeMeHTapHble (Macka Aonycka BOKpyr
curHana)

JNEMEHTapHbIE

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

undposoi BonbTMeTp (LLBM), TecTep
KOMMOHEHTOB, BbICTPOE Npeobpa3osa-
Hue Gypbe (BMNd)

6,5 njoiiMa, UBETHOIA,
640 x 480 nukceneit

ONTMMWU3NPOBAHO AN 6blCTpOI’O KHO-
NOYHOr0 ynpasneHns

285 x 175 x 140
1,7

70/100/200/300 Mry"
2/4

10 6ut

or1mBpob5B

1,25; 2,5 (4epenoBaHe 2 kaHanoB)

10 mnH otcyeTos; 20 MAH OTCHETOB
(160 MAH OTCYETOB B PEXUME CETMEH-
TUPOBAHHOI namsTin 2)

onuwst
50000 (300000 B pexume GbICTPOIA
CErmeHTMPOBaHHOI NamaTi?)

KOMMNIEKCHbIE (7 TMMOB 3anycka)

1,25

10 MnH OTCYeTOB

4

32

ANeMeHTapHble (Macka Aomycka BOKpY™
curHana)

6a30Bble (pacyeT no pacyety)

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

udpoBoit BonbTMETP (LIBM), 6bl-
cTpoe npeobpasosanme Gypbe (BMNd),
ananma A4X

10,1 mtoitma, LBETHO,
1280 x 800 nukceneit

100/200/350/500 MIu/1 Ty "
2/4

10 6ur

ot 500 mkB o 10 B

ot 500 MkB go 1B

2,5; 5 (YepenoBaHme 2 kaHasoB)

40 mnH oTcyeToB; 80 MAH 0TCHETOB
(400 MnH OTCHETOB B pEXUME
CErMeHTMPOBaHHOI NamsiTh 2)

onuus
64000 (2000000 B pexume GbICTPO CErMEHTPOBAHHOI
namsti?)

KomnnekcHble (10 TMNoB 3anycka)

16
[1Ba N1OrM4eckux Npo6HuKa: 2,5 Ha kaxablil kaHan;
OZNH NOTNYECKNIt NPOBHMK: 5 Ha Kaxablit kaHan

[1Ba NIOrM4eckyx NPoBHYKa: 40 MAH OTCYETOB Ha KaHan;
OfMH noru4eckuil NPoBHYK: 80 MAH OTCHETOB Ha kaHan

4
32

aneMeHTapHble (Macka Aonycka BOKpYr
curHana)

6a30Bble (pacyeT no pacyery)

IC, SPI, UART/RS-232/RS-422/RS-485
CAN, LIN, 1S, MIL-STD-1553, ARINC 429

aHanua anekTponutatmus, uudpooii BonbTMeTp (LIBM),
aHanu3 crekTpa u NOCTPOEHNe CnekTporpamm, aHanng A4YX

10,1 pioitma, usetHoit, 1280 x 800 nukceneit

ONTVMU3NPOBAHO AN PABOTHI C CEHCOPHBIM 3KDAHOM, MapaeNbHoe KHOMOYHOE YNPaBNeHIe

390 x 220 x 152
2,5

390 x 220 x 152
33



STRTALODD RTE1000 _

200/350/500 Mru/1 Ty "
4

10 6ut

ot 500 MkB o 10 B

ot 500 MkB 1o 1B

2,5; 5 (YepenoBaHme 2 kaHanoB)

100 mnH oTcyeToB; 200 MAH OTCHETOB
(1 MApA OTCYETOB B PEXMME CErMEHTUPOBAH-
HOW namsTh)

CTaHAAPTHO
64000 (2000000 B pexwmMe BbICTPON CErMEHTU-
POBAHHON NamsTH)

komnnekcHble (10 TNoB 3anycka)

16

[1Ba NOrMYeckux npobHuKa: 2,5 Ha Kaxablil kaHan;

OZMH NOTUYECKHiA NPOBHUK: 5 Ha Kaxablil kaHan
B NOrMYecKX NpobHIKa:

100 MAH OTCHETOB Ha kaHan;

OZH NOTNYECKHIA NPOBHUK:

200 MAH OTCYETOB Ha KaHan

4
32

anemeHTapHble (Macka Jonycka BOKpYr CUrHana)

6a30Bble (pacyet no pacyery)

IC, SPI, UART/RS-232/RS-422/RS-485, CAN,
LIN, I2S, MIL-STD-1553, ARINC 429

aHanM3 anekTponuTaHys, LMQpOBOi BONLTMETP
(LIBM), aHanu3 cnektpa 1 noCTpOeHHe CekTpo-
rpamm, aHanna A4X

10,1 ajoitma, ugetHoit, 1280 x 800 nukceneit

51 \emsmwu@mﬁ

@@.@fl

200/350/500 Muy/1/1,5/2 [Ty
2/4

8 6uT (10 16 6uT B pexume HD)
ot 500 mkB 0 10 B

ot 500 MkB 1o 1B

50 mnH oTcyeTo/200 MIH OTCYETOB

CTaHAapTHO
1000000 (1600000 B pexume ynbTpacer-
MEHTVPOBAHHO NamsTi)

paclumpeHHble, LndpoBoit 3anyck (13 TMnoB
3anycka)

100 mH oTCYeToB

3

47

pacLmMpeHHble (KOH UIyprpyemble nob3oBa-
Tenem, annaparHble)

paclumpeHHble (pesaktop Gopmyn)

1C, SPI, UART/RS-232/RS-422/RS-485,
CAN, LIN, IS, MIL-STD-1553, ARINC 429,
FlexRay™, CAN-FD, USB 2.0/HSIC, Ethernet,
Manchester, NRZ, SENT, SpaceWire, CXPI,
USB Power Delivery, aBTomo6unbHbiit Ethernet
100BASE-T1

rucTorpamma, Tpewa, Tpek?

aHanu3 anektponutaxus, 16-6uTHblil pexum
BbICOKOW YETKOCTM (CTaHAAPTHBIiA), pac-
LUIMPEHHBIA aHANM3 CMIEKTPA W NOCTPOEHNE
cnekTporpamMm

10,4 nioitma, uetHoit, 1024 x 768 nukceneit

ONTVMU3NPOBAHO AN PABOThI C CEHCOPHBIM 3KPaHOM, MapaeNbHoe KHOMOYHOE YNPaBNeHne

390 x 220 x 152
3,3

427 % 249 x 204
8,6

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

4

8 6uT (10 16 61T B pexmme HD)

ot 1 mB o 10 B (ot 500 mkB o 10 B)
ot 1mB o 1B (ot 500 MkB go 1 B)

10; 20 (yepenoBaHue 2 kaHanos B Mogensx 4 My u 6 Iw)

cTaHgapTHas mogensb: 200 miH otcyeToB/800 MIH OTCYETOB;
MaKC. MOZEPHU3aLMs: 1 MAP/, OTCYETOB/2 MP/, OTCHETOB

CTaHAAPTHO
1000000 (2500000 B pexume ynbTpacerMeHTUPOBAHHOI
namsTm)

PaclMpPeHHbIE (B TOM YMCTE 30HANbHBIA 3anyck), LMPOBOIl
3anyck (14 Tunos 3anycka)

200 MnH OTCHETOB

3

47

paclnperHble (KoH Urypupyemble Noab3oBatenem,
annaparHble)

paclumMpeHHble (pegaktop Gopmyn)

[C, SPI, UART/RS-232/RS-422/RS-485, CAN, LIN, IS,
MIL-STD-1553, ARINC 429, FlexRay™, CAN-FD, MIPI RFFE,
USB 2.0/HSIC, MDIO, 8b10b, Ethernet, Manchester, NRZ,
SENT, MIPI D-PHY, SpaceWire, MIPI M-PHY/UniPro, CXPI,
USB 3.1 Gen1, USB-SSIC, PCle 1.1/2.0, USB Power Delivery,
aBToMOGUAbHbIA Ethernet 100BASE-T1/1000BASE-T1
rucTorpamMma, TpeH, Tpek?

aHann3 anekTponuUTaHus, 16-6UTHbIN PEXUM BBICOKON YETKOCTH
(CTanpapTHbIi1), PaCLUMPEHHbI aHann3 CnekTpa u NOCTPOeHne
CEKTPOrpamM, pasnoxeHne AXUTTEPA U LymMa, BOCCTaHOBNE-
HWe TakTOBOro curHana, |/Q-paxHble, BY-aHanua, yyet uamepu-
TenbHoit uenu, TDR/TDT-aHann3

DOCTYNHbI pasnuyHble onuwn (cm. PD 5216.1640.22)

15,6", usetHoit, 1920 x 1080 nukceneit

450 x 315 x 204
10.7

4/6/8/13/16 Ty "
4
8 6uT (10 16 6uT B pexume HD)

or2mMBpo 1B

20; 40 (vepenoBaHue 2 kaHano)

CcTaHgapTHas Mogenb: 50 MaH otcyeTos/200 MIH OTCYETOB;
MaKC. MOLEPHW3aLMs: 1 MAp/ OTCHETOB/2 MIPJ, OTCHETOB

CTaHAapTHO

750000 (3200000 B pexume ynbTpacerMeHTMpOBaHHOM namstu)

pacLumpeHHble, LdpoBoit 3anyck (14 TMNoB 3anycka) ¢ GyHKumel
UCKMIOYEHNS Lieneit B peanbHoM Maclutate BpemeHu?, aanyck no
Wab0Ham BbICOKOCKOPOCTHbIX NOC/EA0BATENbHbIX WHH, BKIOYas
dyHkumio CDR 8/16 [6uT/c 2, 30HaNbHBIN 3anyck ?

16

5

200 MAH OTCYETOB

3
47

pacLumMpeHHble (KoHdUrypupyemble nosb3osarenem, annaparHble)

paclumpeHHble (pesaktop Gopmyn)

1°C, SPI, UART/RS-232/RS-422/RS-485, CAN, LIN,
MIL-STD-1553, ARINC 429, CAN-FD, MIPI RFFE, USB 2.0/

HSIC, MDIO, 8b10b, Ethernet, Manchester, NRZ, MIPI D-PHY,
SpaceWire, MIPI M-PHY/UniPro, USB 3.1 Gen1/Gen2, USB-SSIC,
PCle 1.1/2.0/3.0, USB Power Delivery, asToMmo6unbHbIii Ethernet
100BASE-T1/1000BASE-T1

rucTorpamMma, TpeHa, Tpek

16-6UTHBIN PEXUM BBICOKOIA YETKOCTH, PaCLUIMPEHHbIN aHanM3 crek-
TPpa 1 NOCTPOEHIE CMEKTPOrPaMM, PA3NoXeHUe [XUTTEPa 1 LWyMa,
BY-aHanu3, ucknioyeHme Lieneii B peanbHoM Mactutabe BpeMeru,
TDR/TDT-aHanu3, |/Q-naHHble, BEICOKOCKOPOCTHOI 3amyck no no-
cneposatenbHoMy WabnoHy ¢ GyHKLMeR BOCCTaHOBNEHWS TaKTOBO-
ro curHana 8/16 rowt/c

[LIOCTYMHLI pa3nnyHble onumm (cM. PD 5215.4152.22)

12,1 pioitma, ugetHoit, 1280 x 800 nukceneit

441 % 285 x 316
18
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KPATKUE TEXHUHECKUE
XAPAKTEPUCTUKH

Kpatkne TexHU4eckme xapakTepucTukm

Cuctema BepTMKaIbHOTO OTKIIOHEHMS
KonunyectBo kananos

Monoca nponyckanus (-3 Ab)

Mmnepaxc
BxoaHas 4yBCTBUTENBHOCTD

[lnanasoH KOMNEHcaLm1 CMeLLeHIs

PaspeLeHne

Cuctema c6opa AaHHbIX

YacToTa AUCKPETU3ALMN B PEANIbHOM MacLLUTabe BpEMEHM

Iny6uHa namsaTm

Makc. ckopocTb c6opa aHHbIX

DyHKUMS KOMNeHcaumu Lienei (onuus)

Cuctema ropu3oHTaIbHOTO OTKNOHEHUS
[lnana3oH BpeMeHHO pa3BepTku

MorpewwHoCTb

Cucrema 3anycka

Tunbl 3anycka

30HanbHblit 3anyck (onums)

YyBCTBUTENLHOCTD

0O6wue cBepeHus
Pa3mepsl
Bec

IkpaH

Cnotbl as onumit

UHTEPDENCOB

32

R&S®RTP044
R&S®RTP064
R&S®RTP084
R&S®RTP134
R&S®RTP164

Mpy1 MakcUManbHO MON0Ce NPOMYCKaHUs BO BCEX
[InanasoHax

> 100 mB/nen
< 100 mB/pen

R&S®RTP044/064/084/134/164
B CTaHAaPTHON KOHUMrypaumm

Makc. MogepHuaaums (onums R&S®RTP-B110),

HenpepbIBHbIA COOP ¥ 0TOBPaXeHNE faHHbIX,
40 mnpg 0TcYeToB/C, 1 ThiC. OTCHETOB

CTaHgapTHbIi reHepatop OCXO0, nocne nocTaBku/kanubpoBKm

B MHTEpBaNe KanmbpoBKin

BCE TWMbl 3anycka C NONHON NONOCOM NPONYCKaHNs; Ha
6a3e KomneHcawyu Ligneil B peanbHoM Maclutabe BpemeHm
(onums)

onpefeneHne ructepesnca 3anycka

W>BxT

2 cnoTa Ha nepefHeit naHenu, 2 cnoTa Ha 3a[Hen naHenu ans
MOZEPHU3ALMN C MOMOLLBIO PA3NNYHbIX annapaTHbIX ONLNi

4

41Ty

6y,

81y

13 Ty (4epenoBaHue 2 kaHanoB)
16 Ty (4epenoBaHue 2 kaHanoB)
50 Om

50 Om: ot 2 mB/nen o 1 B/nen

5B
+(1,5 B - 4yBCTBUTENBHOCTb N0 BXOAY X 5 Aen)

8 6w, no 16 6ut B pexvme HD

40 MnpA 0TCYETOB/C (YepenoBaHme 2 kaHasnos)
20 MApA OTCYETOB/C Ha kaHan
50 MnH OTCYETOB Ha 4 KaHana;
200 mnH oTcyeToB Ha 1 kaHan
1 Mnpa 0TCYETOB Ha 4 KaHana;
2 MNP/ OTCYETOB Ha 2 KaHana

> 750000 ocumnnorpamm/c

YYET XapaKTEPUCTUK CUTHANBHOIO TPaKTa B PeanbHOM Mac-
wrabe BpeMeHN Ha 0CHOBE S-napameTpoB

ot 20 nc/men no 10000 c/nen
+0,01 yHm

0,1 yHm

N0 GPOHTY, MO FAUTHY, NO JAUTENLHOCTH, MO PaHTY, N0

OKHy, N0 TaiM-ayTy, N0 MHTEPBAY, MO KPYTU3HE CUrHana,
data2clock, no wa6noHy, no cocTosHuio, no TB/BuaeocHrHa-
1y, N0 NOCNEL0BATENbHOMY MPOTOKONY (ONLNS), 30HAbHBIA
3anyck (onuws), 3anyck no wabaoHam BbICOKOCKOPOCTHBIX MO~
CcnefoBateNbHbIX WH ¢ dyHKuneir CDR 16 FouT/c (onums)
nornyeckoe 06beaUHEHE 0 8 MHOrOYroNbHUKOB; Nepeceye-
HWE MW He nepeceyeHne

VICTOYHMK: U3MEPUTENbHBIE KaHabl, CNEKTP, MaTemaTuieckue
bYHKLMM

aBTOMATYECKas W pyyHas Hactpoiika: o1 0 fo 5 pen

441 MM x 285 MM % 316 MM
(17,36" x 11,22" x 12,44")
18 kr

12,1 proitma, TFT LIBETHOI EMKOCTHOI CeHCOPHbIN XK akpaH,
1280 x 800 nukceneit (WXGA)

MSO (16 kaHanos, 400 Mru), R&S®RT-ZVC (HeckonbKo Bbl-
COKOTOYHbIX KaHANOB TOKA U HANPSKEHWS), TEHEPATOP NPou3-
BO/IbHbIX CUTHANOB, AMPDEPEHLMANbHBIE UCTOYHUK MNYNIb-
coB 16 Ty,

LAN 1 T6ut/c, un A: 4 x USB 3.1, 2 x USB 2.0, Tun B: 1 x
USB 3.1, GPIB (ctaHpapr), DVI u Display port ans BHeLwHero
MOHMTOPA, BHELUHWI 3anyCcK C NOMOLLbIO MHTEPdENCa ak-
TUBHOrO NPOBHMKA, BIXO, CUrHaNa 3anycka, BXOA ONOPHOr0
curnana; ot 1 MI'y, oo 20 M, BbIX0A, ONOPHOTO CHrHana:

10 MI'y



NHOOPMALNA ONA SAKA3A

LLiar 1: BbIGepuUTE NONOCY NPONYCKAHUS U YUCO KAHAJIOB Llar 2: BbiGepuTe AONONHUTENbHbIE PECYPChI [U1S U3MEPeHUit

4 kaHana 16 uMdPOBbIX KaHaNoB R&S®RTP-B1
47Ty, R&S®RTP044 ['eHepatop CurHanos NPoM3BOAbLHOM HOPMbI R&S®RTP-B6
61Ty R&S®RTP064 JuddepeHumansHblii ICTOYHUK MMnynbcoB 16 My, R&S®RTP-B7
81y R&S®RTP084 MHorokaHanbHblit NPOBGHNUK MOLLHOCTY R&SCRTP-2VC04
13Ty R&SRTP134 o g
16 Iy R&S®RTP164

Lliar 3: BbIGepUTE NPOFrPaMMHbIE ONLMK

TexHonorus CMprouwsaumn n WcnbiTaHns Ha COOTBET- KomnnekT s UCTILITAHNI
AekoauposaHue CTBUE CTaHpapTy
R&S®RTP-TDBNDL
Maket ans 3anycka 1 AEKOAMPOBAHNS (c R&S®RTP-K1/K2/-K3/-K6/-K7/
-K8/-K9/-K50/-K52/-K55/-K65)
BcTpansaembie
[2C/SPI R&S®RTP-K1
UART/RS-232/422/485 R&S®RTP-K2
Ethernet 10/100 M6ut/c R&S®RTP-K8 R&S®RTP-K22 R&S®RT-ZF2
Ethernet 1 TuT/c R&S®RTP-K22 R&S®RT-ZF2, R&S®RT-ZF2C
2.5G/5GBASE-T Ethernet R&S®RTP-K25 R&S®RT-ZF2
Ethernet 10 réut/c R&S®RTP-K23 R&S®RT-ZF2
10M/100M/1GBASE-T Energy Efficient Ethernet R&S®RTP-K86 R&S®RT-ZF4, R&S®RT-ZF5
8b10b R&S®RTP-K52
MDIO R&S®RTP-K55
USB 1.0/1.1/2.0/HSIC R&S®RTP-K60 R&S®RTP-K21 R&S®RT-ZF1
USB-PD R&S®RTP-K63
USB-SSIC R&S®RTP-K64
USB 3.1 Gen 1 R&S®RTP-K61 R&S®RTP-K101 "
USB 3.1 Gen 2 R&S®RTP-K62 R&S®RTP-K1012 "
PCI Express Gen 1/2 R&S®RTP-K72 R&S®RTP-K81 4
PCI Express Gen 3 R&S®RTP-K73 R&S®RTP-K83?2 3
DDR3 R&S®RTP-K91 4
DDR4 R&S®RTP-K93 4
eMMC (HS200/HS400) R&S®RTP-K92
HDMI 1.4/2.0/2.1 R&S®RTP-K110 9
ABTOMOBMNbHBIE
CAN/LIN R&S®RTP-K3
CAN-FD R&S®RTP-K9
10BASE-T1S Ethernet R&S®RTP-K89 R&S®RT-ZF7A, R&S®RT-ZF8
10BASE-T1L Ethernet R&S®RTP-K89 R&S®RT-ZF7A, R&S®RT-ZF8
ORT. ORT- ®RT-
100BASE-T1/BroadR-Reach® Ethernet R&S®RTP-K57 R&S®RTP-K24 gﬁ@gig RASPRT-2FT, RESORT-ZE7A,
Ethernet 1000BASE-T1 R&S®RTP-K58 R&S®RTP-K87 R&S®RT-ZF6, R&S®RT-ZF7A, R&S®RT-ZF8
MultiGBASE-T1 Ethernet (2.5G/5G/10G) R&S®RTP-K88 R&S®RT-ZF7A, R&S®RT-ZF8
Anakocmuyeckue
MIL-STD-1553 R&S®RTP-K6
ARINC 429 R&S®RTP-K7
SpaceWire R&S®RTP-K65

" WameputenbHas nnata USB.org: 3akasbiBaeTcs Ha www.ush.org/estore

2 ToppepxuBaTcs onee HU3KNEe CTaHAaPTbI.

9 PCI-SIG CCB/CLB: 3aka3biBaeTcs Ha www.pcisig.com

4" WHtepno3ep DDR3/DDR4: 3aka3biBaetcs Ha http://www.nexustechnology.com

9 WsmeputensHas nnata HDMI: 3akasbiBaetcs Ha www.wilder-tech.com/en/products/hdmi
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LLlar 3: BbIGEPUTE NPOrPaMMHbIE OMLUM

WHTepdelickl Mo6GUbHOM OTpacau

MIPI RFFE R&S®RTP-K40
MIPI D-PHY R&S®RTP-K42 R&S®RTP-K26
MIPI M-PHY R&S®RTP-K44
KoHdurypupyemble
Manchester, NRZ R&S®RTP-K50
AHanu3 WiH R&S®RTP-K35

LLlar 3: BbIGEpPUTE NPOrPaMMHbIE OMLUM

AHanus

MakeT ans aHanuaa LenocTHOCTU CurHana R&S®RTP-SIBNDL (Bkn. R&S®RTP-K12/-K19/-K121/-K122/-K141)
Komnencauns uenei R&S®RTP-K121

KomneHcauus Leneit, peanbHblilt Maclutab BpemMern R&S®RTP-K122

3anyck no WwabnoHam BbiICOKOCKOPOCTHbIX NocneaoBaTeNbHbIx WiH (CDR 8 [6ut/c) R&S®RTP-K140

3anyck no waboHamM BbICOKOCKOPOCTHbIX nocneaosatenbHslx Wik (CDR 16 Mout/c) R&S®RTP-K141

Avanua pxutrepa R&S®RTP-K12

Pa3noxeHue pxutrepa R&S®RTP-K133

Pasnoxenue mpxutrepa v wyma R&S®RTP-K134

CnekTporpamma R&S®RTP-K37

Anann3 TDR/TDT R&S®RTP-K130

30HaNbHbIII 3anyck R&S®RTP-K19

Ananu3 BY-curHanos

MporpammHbiii 1/Q-uHtepdeiic R&S®RTP-K11

MporpaMmHoe obecneyeHune A aHanu3a CUrHanoB YHuBepcanbHas ycraHoBka® Tonbko ans ocuunnorpacga?”
AnnaparHblit KoY MLEH3NN R&S®FSPC -

MMnynbCHble n3Meperns R&S®VSE-K6 R&S®VSE-KT6
MHorokaHanbHblil aHann3 UMNYNbCoB R&S®VSE-K6A R&S®VSE-KT6A
Ananns mogynsum AM/4M/DM R&S®VSE-K7 R&S®VSE-KT7
N3meperns GSM R&S®VSE-K10 R&S®VSE-KT10
/3aMepenre napameTpoB ycuautenei R&S®VSE-K18 R&S®VSE-KT18
N3mepeHue nepexoaHbix NpoLeccoB R&S®VSE-K60 R&S®VSE-KT60
BekTopHbIii aHanu3 curHanos R&S®VSE-K70 R&S®VSE-KT70
ﬁg?:f BOCXOASALWMX 1 HUexoaswmx curHanos 3GPP WCDMA, skniovas HSDPA, HSUPA n R&SPVSE-KT2 R&SCVSE-KTT2
/:Hc?olfsecrc:ﬂ: EQN cL:a':ﬁapmM WLAN IEEE 802.11a/b/g/n/p/ac/ax RESTVSE-KI1 RESTVSE-KTO1
Ananua nonb3osarenbckux curtanos OFDM n OFDMA R&S®VSE-K96 R&S®VSE-KT96
Ananus curHanos LTE v LTE-Advanced R&S®VSE-K100/-K102/-K104 R&S®VSE-KT100/-K102/-K104
Ananua curHanos LTE y3kononocHoro loT R&S®VSE-K106 R&S®VSE-KT106
M3mepenus B HuCxoasumx 1 Bocxoaswumx katanax 3GPP 5G NR R&S®VSE-K144 R&S®VSE-KT144
N3meperus MIMO B Hucxopsiumx kananax 3GPP 5G NR R&S®VSE-K146 R&S®VSE-KT146
Pacwmperue 3GPP 5G NR Bep. 16 15t BOCXOAALUMX/HUCXOAALUMX KaHANOB R&S®VSE-K148 R&S®VSE-KT148
N3meperus HRP UWB R&S®VSE-K149 R&S®VSE-KT149
W3amepenus O-RAN R&S®VSE-K175 R&S®VSE-KT175
Monb30BaTenbckas KOPPEKLMS 4acToTbl ¢ NOMOLLbI0 daitna SnP R&S®VSE-K544 R&S®VSE-KT544
Conposoxaerue M0 R&S®VSE-SWM

& MOXHO yCTaHOBUTb M MCNONL30BATh Ha ocuunnorpade uau sHewHem MK.
7 MOXHO yCTaHOBMTb M CMONBb30BATh TONLKO Ha ocLunanorpade, Ans kotoporo Geina npuobpeTeHa onums.



LLiar 4: BbIGepuTE annapaTHbie onuuu

CwmenHbiit auck SSD (Windows 10) R&S®RTP-B19
lepenHue pyyku R&S®RTP-B20
Anantep, CnoT A9 ONLUAM HA 3aaHel NaHen R&S®RTP-B21
PaclmpeHnue namatu

100 MnH OTCYETOB Ha KaHan R&S®RTP-B101
200 MNH OTCYETOB Ha kaHan R&S®RTP-B102
500 MAH OTCYETOB Ha kaHan R&S®RTP-B105
1 MAPA OTCYETOB Ha KaHan R&S®RTP-B110

Lliar 5: BbIGEpUTE NPUHAANEXHOCTM

BbiCOKOMMNEAHCHBII BYQEPHBIA YeunuTeNb, BKN. NaccuBHblit npo6HrK 500 My R&S®RT-Z1M
MepeaHss kpbllka R&S®RTP-Z1
TpOYHbI TPAHCMIOPTHbIN KeiiC R&S®RTP-Z4
MpeuuanonHbiii BNC-SMA apantep R&S®RT-ZA16
Mapa BbICOKOTOUHbIX COTNAcOBaHHbIX kabenei ¢ ManbiMu NoTepsMu, finka 1 m R&S®RT-ZA17
Komnnext ana MoHTaxa B CTOKy R&S®ZZA-KN6

LLiar 6: BbIOEpUTE YCIOBUS FapaHTUIHOTO M TEXHMYECKOro 06CNYXMBaHUS

[apaHTus

Ba3oBbiit 610K 3roga

Bce ocTasnbHble anemeHTbi®) 1ron

Onuum TEXHNYECKOro 06CnyXuBaHUS

PaclumpeHue rapaHTUiiHOro Cpoka Ha OfMH FOf R&S®WET

PaclumpeHue rapaHTUitHOrO Cpoka Ha figa rofa R&S®WE2

PaclumpeHue rapaHTUIHOMO CpoKa Ha OfWH TOfL, BKII0Yas eXEroaHyto kannbpoBky R&S®CW1

PacLUMPEHYE rapaHTUHOTO CPOKA Ha /1BA rof1a, BKIIOYAs EXErodHyIo KanBpoBKy R&S®CW2 OGparurech B MeCTHOE NPEACTABUTENbCTEO

. komnanun Rohde & Schwarz.
PaclwnpeHie rapaHTUItHOTO CpoKa Ha OJMH rof, BKIIoYas eXerofHylo kanubpoBky

B aKKpeaMTOBaHHOM METPONIOrMYECKOM LIEHTPe
PaciunpeHne rapaHTHitHOr0 CPOKa Ha [1Ba Fofia, BKIIYAA €XETOAHYI0 KanM6poBKy
B aKKpeAMTOBAHHOM METPONIOrMYECKOM LIEHTPe

R&SCAW1

R&S®AW2

8 [1nq yCTaHOBAEHHbIX ONLNI NPUMEHAETCS rapaHTus 6a30BOro 610k, €CAM OCTABLINIACA CPOK e€ AeiiCTBISA cocTanseT 6onee 1 roga. Mcknioyerue: Bce akkyMynsaTopHele 6atapen MetoT rapaHTuio 1 roa.

Tepmunbl HDMI u HDMI High-Definition Multimedia Interface, a Takxe norotun HDMI siBnsiioTCS TOBapHbIMU 3HAKaMW MW 3aperucTpupoBaHHbIMU TOBapHbIMU 3Hakamu komnanun HDMI Licensing LLC 8 CLUA n
[LPYrux CTpaHax.
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bonblue yem cepBuc
» 0 BCEMY MUpY

» Ha MecTe 1 INYHO

» VHAVBUAYaNbHO U TMGKO

» C 6ECKOMMPOMUCCHBIM Ka4eCTBOM
» Ha [IMTENbHYIO NepCneKTUBY

Rohde & Schwarz

TexHonornyeckas rpynna komnanuii Rohde & Schwarz 98nqeTcs ofHUM 13
N1MaepoB B fiene co3faHns 6onee 6€30MacHOM0 M NOAKIYEHHOTO MUpa
Gnaronaps CBOMM NepeoBbiM PELLEHUSIM B CHEPE KOHTPONbHO-M3ME-
PUTENLHOrO 0OOPYA0BAHNS, TEXHONOMNYECKMX CUCTEM, @ TAKKE CETel 1
knbepbesonacHocTn. OcHoBaHHas 6onee 85 neT Hasag rpynna komna-
HWIN — HafIeXHbIl NapTHEP ANS 3aKa34MkoB M3 MPOMBILLIEHHOTO 1 rO-
CyAapCTBEHHOIO CEKTOpa Mo BCEMY MUPY. ITa HE3aBMCUMAs KOMNaHWs,
LwTab-KBapTUpa KOTopon HaxoauTcst B MioHxeHe (FepmaHus), IMeeT Wnpo-
Kyt0 TOProBO-CEPBICHY) CETb M NpeacTaBneHa onee yem B 70 cTpaHax.

www.rohde-schwarz.com/ru

PecypcocGeperatowe MeToabl NPOEKTMPOBAHUS

» Jkonoruyeckas 6e30MacHOCTb 1 3KOAOTUYECKMii Cneq

> OHeproaQdEKTMBHOCTb U HU3KMIA YPOBEHb BbIOPOCOB

» Jlonruii Cpok cnyx6bl M OMTUMU3MPOBAHHBIE MPON3BOACTBEHHbIE
pacxofpl

Certified Quality Management Certified Environmental Management

1SO9001 1SO 14001

Tpenunru Rohde & Schwarz
www.training.rohde-schwarz.com

Cnyx6a noppepxku Rohde & Schwarz
www.rohde-schwarz.com/support
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