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OCLMJIIOTPAD
CEPUIN MXO 4

Ocuunnorpad HOBOro NOKONEeHUs Ans ObICTPOro NoNy4YeHNUs pe3ynbTaTos

MX044 - 1.5GHz - 12-bit ADC

OnucaHue uspenus
Bepcus 09.00

MHHoBaumoHHbI ocumorpad. [loCTOBEPHOCTbL Pe3yNbTaToB U3MEPEHWIA.
www.rohde-schwarz.com/product/MX04
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TEXHOJIOTUSA CJEAYIOLWLEIO

NOKOJIEHN G

OCUUNNOrPA® CEPUN MXO 4

MXO 4 — 310 nepsas cepust B HOBOM MOKONEHUM OCLMANOrpadoB ¢ NPEBOCXOAHLIMI XapakTepUcTMKamu
1 BbICOKOMN 3 dEKTUBHOCTLIO. [laHHble NpubOopbl CUMBONU3UPYIOT COOON YHMKANbHbIA TEXHONOMMYECKNIA
npopbiB, Gnarogaps KOTOPOMY YAAN0Ch AOCTUYL OFPOMHOIO ObICTPOAECTBUS.

MOYEMY UHXEHEPbI-
PASPABOTHNKW BbIBUPAIOT
OCLUUJIOTPADDI

ROHDE & SCHWARZ?

» HapexHas MexayHapoaHas KOMNaHus ¢ BbICOYaMILUMU
CTaHAapTamMm Ka4ecTBa, MOCTOSHHLIMU KIMEHTAMU U
MHHOBALMOHHBIMM TEXHONOMUSMM

» Hoseiwwue B oTpacnu ocumnnorpadbl ¢ AMana3oHOM 4acToT OT
60 Ml o 16 Iy,

» WHBecTMuMM B CELMann3npoBaHHbIe UHTErpanbHble
nnatbl rapaHTMPYIOT HENPEB30IiLEHHOE ObICTPOLEICTBIE
ocuumnnorpados

» YcoBepLIEHCTBOBaHME BXOAHLIX kackaoB obecneynBaet
MOEANbHYIO LLENOCTHOCTb CUTHANOB

» 16- n 18-paspsagHas apxuTekTypa ¢ PeXMMOM BbICOKOM
yeTKoCTU 0becneynBaeT MakCUMaNnbHOe paspeLleHmne

» Lindposoit 3anyck o6ecneynBaeT HeNpPeB30iAEHHYIO CTENEHD
dukcaumm cobbituin

» [peBocxofHbIi NONb30BATENbCKUIA MHTEPDEIC M yao6Has
nepenHss naHesnb

Ocuunnorpadsi cepun MXO 4 HamHOro
NPEeBOCXOAAT CBOMX KOHKYPEHTOB

B JaHHOM knacce. OHu umerot
BenukonenHblin 13,3-A101MMOBbIN
€MKOCTHOU CEHCOPHbII 3KpaH

Full HD » MHTYUTUBHO NOHSAATHBIIA
nonb3oBaTeNbCkuii nHTepdelic.
00yyeHune nepep, nepBbiM
MCnonb30BaHWEM 3aHMMAET He Oonee
15 MUHYT.

NPEMMYLLECTBA MXO 4

» lepBbiii B Mupe ocumanorpad co ckopocTbio c60pa AaHHbIX
CBblLIE
4,5 MUNNNOHOB OCLUNNIOrPAMM B CEKYHAY

» [lepenoBoii 12-pa3psaHbiii AL Ha Bcex yacToTax
ANCKPETU3aLmMu

» Jlyywas B otpacnu 18-pa3psaHas apxutektypa

» Cambli1 ObICTPBI/ W TOYHBIK aHaNW3 cnekTpa B JaHHOM knacce

» Camas Gonbluas cTaHgapTHas rybuHa namaTi B oTpaciu —
400 MnH OTCYETOB HA KaHan

» Camoe ObICTPOE B OTPACAM BPEMS MOBTOPHOIA aKTMBALIMM
3anycka 21 He

> Bnepsble B JaHHOM K1acce WHTErpupoBaHa COBPEMEHHas
cuctema undpoBoro 3anycka

» Cambiin yyBCTBUTENBHBINA B 0Tpacnu 3anyck 0,0001 pen

» Hawunyywinii B faHHOM Kiiacce AXuTTep 3anycka meHee 1 nc

» [lepsblit ocuunnorpad ¢ ABYXTPAKTHLIM aHANU30M NPOTOKO/IOB

» [lep.biii ocumnnorpad B AAHHOM KNacce ¢ nojb30BaTeNbCKUM
uHtepdeinicom R&S®SmartGrid




COAEPXAHUE

OCOBEHHOCTU U
NPEUMYLLECTBA

MHHOBALMOHHbIE TEXHOIOMMK
» c1p. 4

BbICTPbIV MOMCK aHOManuin curHana
> CTp. 9

ToyHoe oToOpaXxeHne CUrHanoB
» c1p. 6

YBenuyeHHoe Bpems 3axBata
» cTp. 7

BoicTpoaeinCcTBYIOLNI 30HATbHDI
3anyck
» c1p. 8

MoBbilLEeHHAs TOYHOCTb U30NALUN
coObITHIA
» ctp. 10

AHanu3 cnekTpa
» c1p. 11

MpeBocxoaHble NoTpebuTenbckue
XapakTepucTuku
> CcTpaHnua 12

MoBbilWweHHOe yR06CTBO 3KCMyaTaLum
» c1p. 14

PaboTa B yaoBosibCTBUE
» cTp. 16

Baw He3aMeHUMbIi MOMOLLHMK
» ctp. 17

OBJIACTU
NPUMEHEHUS

BuisBnenune MM
» c1p. 18

Jlornyeckuit aHanu3s
» cp. 19

AHanu3 nocnepoBaTeNbHOMN LUWHbI
» cTpaHuLa 20

AHanu3s napameTpoB 3NEKTPONUTAHMS
» c1p. 22

AHaNIM3 4YaCTOTHbIX XapaKTEPUCTMK
> c1p. 24

Otnagka LWWH NUTaHNS U
KOMMYTaLMOHHBIX XapaKTepPUCTUK
» c1p. 25

BcTpoeHHbIli reHepaTop CMrHanoB
nNpou3BOALHON GOPMbI
» c1p. 26

NMNPOBHUKU U
NPUHAONEXHOCTU

OOGLUMPHBI aCCOPTUMEHT NPOOHMKOB
» c1p. 27

M mHoroe ppyroe...
» c1p. 30
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WHHOBALUWOHHBIE TEXHOJIOTUW
IN19 BbICTPOTO NONYYEHWS PE3Y/IbTATOB

B ocuunnorpadax cepun MXO 4 npumeHstoTCA nepeoBble TEXHONOTMK ANs NONYYEHUs ObICTPbIX
11 TOYHbIX Pe3ynbTaToB. bnarogaps MHHOBALMOHHBIM GYHKLIMAM HaLLKX YA00HO HACTPaNBAEMbIX
ocuunnorpadoB Bbl CMOXETE ObICTPO MOAyYaTb CBEAEHNS 00 MCMbITYEMbIX YCTPOICTBAX.

[NnaBHbIM KOMMOHEHTOM Kaxoro ocumnnorpada cepun MXO 4 ansetcs paspabotaHHas B

Rohde & Schwarz cneunanuauposanHas uHterpansHas nnara MXO-EP (Extreme Performance =
MakcuMmanbHas npou3BoaUTENbHOCTL). braroaaps ckopoct 06pabotkm 200 Fout/c MXO-EP obe-
CMeymMBaeT HeNPeB30MAEHHYI0 CKOPOCTb COOPa AaHHbIX Bonee 4,5 MUNINOHOB OCLUMANOTPAMM B
cekyHay. Tenepb Bbl CMOXETE €llle ObICTPee 1 NoapobHee noyyatb MHGOPMALMIO O CUTHaNax.
BbICTpbIA noMck aHoManuii curHana. Mo cBoemy GbICTPOAEICTBMIO AaHHBIA ocumanorpad He MMeeT
aHanoros B 0TPACAU.

TO4HOCTb M3MEPEHUIA CUIIBHO 33BUCUT OT KOMIMOHEHTOB B CUTHANIbHOM TPAKTE: YCUNUTENen, Anc-
KpPeTWU3aTopoB 1 aHanoro-LudpoBbIx Npeobpasosateneit. OcHoBy ocuunnorpados cepun MXO 4
COCTaBNSET CUrHANbHBIN TPAKT C 04EHb HU3KIM YPOBHEM LiyMa 1 12-pa3psagHbiM ALLT. Pexum Beico-
kol 4yeTkocTn (HD) noBbILAET paspeLueHie no BepTikann Lo fyywel B otpacin 18-paspagHoi ap-
XUTEKTYPbl. CBEPXHU3KWI LLYM 11 BbICOKAs TOYHOCTb 0OECNEYMBAIOT 3QOEKTUBHYIO Pa3psAHOCTb [0
10 6uT. TOYHOCTb N3MEPEHMIT 06ECNEYNBAETCS MOCTOSHHO.

Ocumnnorpadsl cepun MXO 4 nocTaBasiotes ¢ HanboNblLEA B 0TPACAM CTAaHAAPTHOM FyBUHOM
namatn 400 MUANMOHOB OTCYETOB Ha KaHan. OHK NO3BONAIOT 3axBaTbIBaTb NOCNEA0BATENBLHOCTH
HaPACTaHMS WM CHUKEHNS MOLLHOCTI AINTENBHOCTLI0 A0 80 MC 6narofaps MakcUMansHoMy pas-
peLennio no Bpemenn 200 nc. KoHTponnep namsiti B COCTase UHTerpanbHoii niatel MXO-EP obe-
cneynBaeT BbICTpoaeiicTBNe ocuuanorpada ¢ 60MbLION FYOUHON NaMATH.

CneumannanposanHas uHterpansHas naara MXO-EP BkitoyaeT B ce65 COBPEMEHHYO CUCTEMY LMD-
POBOTO 3anycka, kotopast aHanuaupyeT oTc4éThl AL B TpakTe cbopa AaHHbIX B PEXUME PeanbHOro
BpeMeHn. BoamoxeH 3anyck no Maneiiwmm cobbituam pasmvaxom meHee 0.0001 BepTukanbHoro ae-
NEHUs, KOTOPbIE CNOCOOEH BbIAENSTb TOMbKO AaHHbIA ocumanorpad. Bol MoxeTe BbiGpaTb COOCTBEH-
HbIf TMCTEPE3NC 3anycka. A ans 6onee TOYHOrO 3amycka MOXHO MCMOb30BATh LMGPOBbIE GUALTPLI
Q1S NofiaBneHus LymoB. MyHKLMS 30HANBHOTO 3amycka NoAAePXMBAET 04eHb BbICOKYIO CKOPOCTb
c6opa fiaHHbIX 1 YHUBEPCANbHOCTb, N03BOAAS paboTaTh C PasnnYHbIMU KaHaNbHbIMI OCLMANOrpaM-
Mamu, CMeKTpamu 1 MaTemMaTnyeckummy onepaLnsmu.




BbICTPbI/I MTOUCK AHOMANUIA

CUTHAJIA

C HENPEB30OWAEHHOW YACTOTON OBHOBNEHUS

» Camas BbiCOKasi B MUpe CKopocCTb c6opa JAaHHbIX A0 4,5 MIH ocuunnorpaMmm/c no3BoNAsieT MFHOBEHHO pacno3HaBaTb pejkue

aHOManuu curHana

» 3axsat u otobpaxeHune 8o 90% curHana B peanbHOM MacliTabe BpemeHu o6ecneymBaeT MrHOBEHHOE 0TOBpaxeHue BCex

noapo6HocTel curHana

» OO6paboTka CMrHanoB Ha OCHOBE CheLUanu3npoBaHHO UHTerpanbHoi cxembl MXO-EP rapantupyet ry6okyto GbICTPOAENCTBYIOLLYIO

namsTb

Camas BbICOKas B MUpe YacToTa 0OHOBIEHUS

B tpakTe obpabotku ocumnnorpada MXO 4 ycTaHoBNEHA BblaeNeHHas
cneumanianpoBaHHas nHTerpanbHas nnata MXO-EP ¢ makcumanbHoi
NPOU3BOANUTENLHOCTBIO. Braroaaps onTUMU3MPOBaHHO 06paboTke cur-
Hanos ocuuanorpadbl MXO 4 1MeloT NpeBOCXO/HYI0 CKOPOCTb cHopa
JaHHbIX. YHMKanbHas apxutektypa MXO 4 no3sonsieT 3axBatbiBaTh, 06pa-
GatbiBaTb 1 0TOOpPaxatb 6onee 4,5 MAH OCUMNNOrPaMM B CEKyHAY.

JocTynHa BO BpeMs aBTOMaTU4eCKUX U3MepPeHui,
namepeHnwuii ¢ BIM® unn kypcopom

Bbicokas ckopocTb cOopa aaHHbIx B ocumnnorpadax MXO 4 obecneyu-
BAETCS TakxXe Npu BbinoAHeHu BI®, aBToMaTMYECKMX M3MEPEHNIA MK
N3MEpEHUii ¢ NOMOLLBIO Kypcopa. Kpome Toro, npu BbINOAHEHUM aHanuaa
TpakT 06paboTku curHanos Ha ocHoe MXO-EP obecneunBaet Henpe-
PbIBHYIO paboTy Aaxe B Clyyae MCNOb30BaHNS rNyBOKOI NaMsTy.

BbicTpoe u 6e3011MG04YHOE 0OHAPYXEeHMe CnopaanyecKux
OLIMOO0K CUrHanNoB

CraTucTnyeckas JOCTOBEPHOCTb PE3YNLTATOB MOBLILLAETCS MO Mepe yBe-
NNYEHIS KONMYECTBA 3aXBAYEHHBIX OCLMMNOrpaMM. Bbicokas yactota 06-
HOBNEHWSI YBENMYMBAET BEPOSITHOCTb OBHAPYXEHUS 1 0TOOPaXeHUs OLm-
BOK CUTHaNOB M BKIIOYEHWS MX B aHaNM3. Bbicokast yactota 06HOBNEHMS!
no3sonsetr MXO 4 dpopmmpoBarb CTaTMCTUYECKN JOCTOBEPHbIE PE3YIb-
TaThl Ha OCHOBE GO/BLIOTO KONMYECTBA OCLMNIONPaMM, 3aXBaYeHHbIX 3a
KopoTKoe Bpems. bes 3Toro HeBO3MOXHO BbICTPO pa3obpaTbCs B anek-
TPOHHbIX LiEnsix.

CkopocTb cO0opa aHHbIX B peanbHoM MacluTabe BpemMeHu

MXO 4

I
o

KoHkypeHT 2 ‘ 50

KonkypeHt 1

0 05 1 15 2 25 3 35 4 45
Yacrora, ocunnnorpamm/c

54

45 000 BNAd/c

TunuyHas yactota 0BHOBNEHNS

4,5 MIH ocLmMnnorpaMm/c
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TOYHOE NSMEPEHUE CUTHAJIOB

W3MEPEHNSA C MUHUMAJIBHBIM LLYMOM W
MAKCUMAJIbHbIM PASPELLEHMEM MO BEPTUKAJI

» 12-pa3psgHbiii AN ans BbICOKOro paspeLueHus no BePTUKaIM Ha BCEX YaCTOTax AUCKPETU3aLMK B NOJIHOI Nonoce NponyckaHus

» 18-paspsgHas apxuTeKTypa ¢ PeXuMOoM BbICOKOI YETKOCTH

» Hwuskuii yposeHb wyma npu BxogHom umnegaHce 50 Om (Hactpoiika 1 mB/gen)

— 104 mkB (npu 1 Ty B HopmManbHOM 12-pa3psagHOM pexume)

— 56 mkB (npu 500 MI'y B 14-pa3psaaHOM peXxume BbICOKOIA YETKOCTH)

» dddekTusHas paspsagHocTs > 10 6ut

» MakcumMasbHbIl U3 MMEIOLLMXCS B OTPAC/v Auana3oH komneHcauum cmewtenns £5 B npu 500 mkB/pen

12-pa3psagHbiii AL gaxe npu 04eHb BLICOKOW YacToTe
ONCKpeTusauum

Bce ocumnnorpadbl cepum MXO 4 ocHalueHbl 12-paspsiaHbiv AL,
12-pa3spsnHoe paspellerre nNo BepTukanu 03HayaeT Hannune 4 096 ypos-
Hel KBaHTOBAHMS 1S TOYHOW AMCKPET3aLMn No BepTukain. 310 B

16 pa3 Bbilwe No cpaBHeHMIO C 8-paspsaaHbiMi ALLM. AL Bceraa Ha-
xoomTcs B 12-pa3psiiHoM pexume, B T. Y. NPU 04EHb BbICOKOI 4acToTe
JVCKPETU3AUMY.

18-pa3pspHasa apxutekTypa ¢ peXXuMoM BbICOKOM YETKOCTM
Pexum BbICOKOI YETKOCTW, PEaIM30BaHHbIIA Ha annapaTHOM YPOBHE ANs
MaKcuManbHoro GeicTpoaericTaus, obecneunsaet 18-pa3pspHoe paspe-
LeHWe NO BEPTUKANW, €CNN NONb30BATENb YMEHBLUWT MONOCY NPONYCKa-
HWS. ITO NO3BONSET NOAYYMTL BONEE YETKYIO OCUMANOrPaMMy C Noapob-
HOW MHDOPMAaLVeNn O curHane, KoTopas B MPOTUBHOM Ciyyae Obina Obl
3amackvpoBaHa LWymoM. [1oM1MO NPEBOCXOAHOIO pa3peLLeHis no BepTy-
kanu, ocumnnorpadsl cepun MXO 4 nogaepXuaioT MUHUMANbHOE B OT-
pacau 3HayeHne ypoBHS CUCTEMHOTO Wwyma namepennin 22 mkB AC (CK3)
npu 1 mB/gen.

BeptukanbHas wyscTBUTENBHOCTH A0 500 MKB/pen ¢
Anana3oHOM KOMMNeHcauumn cMmelleHmns =5 B

Ocuunnorpadsl cepun MXO 4 06nafaloT MCKMOYMTENBHON YYBCTBUTENb-
HocTbio A0 500 MkB/pen 6e3 kakoro-Mbo HEOXMAAHHOTO YMEHbLIEHNS
noNoCkl NponyckaHus. brarogaps cMeLleHnto £5 B no YyBCTBUTENBbHOM
BEPTUKASLHON LUKaNe Bbl MOXETE NErko pacnonaratb CUrHan no LEHTpy
3KpaHa. YBENYEHHOE 3HaYEeHNe CMELLEHNst NO3BOSET UCNOL30BATh 60-
Nle€ YyBCTBUTESbHOE PA3PELLEHUE MO BEPTUKANN, YTO MOBLILLIAET Paspaa-
HOCTb ALLM 1 CHUXaeT wym.

Ocumnnorpad cepun MXO0 4

12-pa3psgHblit AL

Boicouaiiliee paspeLuetue s curtana 18 (V. )

8-paspsgHblit ALM 12-paspsgHblit AL

A

4MB

2 0s 20 aous 60y

TunuyHoe 3HayeHne pas-

PaspeweHue
PELLEHNs N0 BEPTUKAIM 18 6ut




YBEJINHEHHOE BPEMA 3AXBATA
HAVBObLUASI CTAHAPTHAS TYBUHA NAMSITI

» Camas rny6okas B oTpacnu ctaHaapTHas namsatb 400 MaH oTcyeToB Ha kaHan (onuumsi: 800 MAH OTCYETOB C YepenoBaHMEM)
» CranpaprtHas cermeHTMpoBaHHas namstb (10 000 cermenToB, onuug: 1 000 000 cermeHTOB)
» CranpaptHas ¢pyHkuma apxusa (10 000 otcyetos, onums: 1 000 000 oTcyeToB)

Fnybokas naMsTb KakK CTPaxoBka CraHpapTHas rybuHa namsTi Ha kaHan

Hapsay ¢ nonocoi nponyckaHus 1 4acToToN ANCKPETM3ALMN BRKHYIO

PONb UIPaeT ryGUHA NaMsTH, T. K. OHA ONPEaEnseT CoCOBHOCTb 0C- MXO 4 I
umnnorpada obpabatbiBaTh HOMbLIOE KOAMYECTBO 3334 NO MOUCKY 1
YCTPaHEHMIO OWKMOOK. YBeNnYeHHas ry6uHa namsT N03BOASET 0CLUANO-
rpadam 3axBaTbiBaTb OOMbLUME OTPE3KN BPEMEHM. PaCluMpeHHblit 06beM Kokypent2 |2
namsTi NO3BOAISIET OcLMANOrpadam COXPaHATb MaKCUManbHYI0 YacToTy
JUCKPETU3aumMm 1 Nonocy NPonyckaxms, B T. 4. ecu 3agaHa onee meg-
NeHHas BPEMEHHas pasBepTka.

KonkyperT 1 - 31,25

0 50 100 150 200 250 300 350 400 450
[nybuHa namaTiA B MIH OTCHETOB

bnaropaps ctaHgapTHoit rnybuHe namsati 400 MAH OTCYETOB OAHOBPE-
MEHHO Ha BCEX YeTbipex kaHanax ocumnnorpadsl cepun MXO 4 umetot B

y y . 06uee Bpems 3axsata 400 mMc
100 pa3 6oabLMiA 00bEM CTAHAAPTHON NAMSTH, YEM OCHOBHOIA KOHKYPEHT.

I
bbbl bl bl

MopaepxaHme BbICOKOI 4acTOThI AMCKPETU3aLUn Npu
MeZJIeHHO BPEMEHHOIA pa3BepTke

Bam 3Hakoma Takas cutyauns? Bl n3meHsieTe BpEMEHHYI0 pa3BepTky Ba-
wero ocumunnorpada, Ytobbl 3axBaTUTb GONbLLME MHTEPBASbI BPEMEHN,
3aTeM HaxMMaeTe Ha KHOMKY 0CTaHOBa, YBEAUYMBAETE MacLUTab 1 BuauTe
OWMOO0YHbIe NOAPOBHOCTY curHana. Ecau fa, To Bbl CTONKHYAUCH C Cka-
XEHWNSMU, XapaKTEPHbIMK 418 ocumuanorpadoB ¢ HEAOCTATOYHOM FyOu-
Ho namsTu. Tnybokas namatb ocumuanorpada MXO 4 o6ecneunsaet aau-
TeNbHOE BPEMS 3axBaTa Npu NOMHOI 4aCcTOTe ANCKPETU3ALMN.

|
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naMﬂTb 1 MJIH OTCYETOB Mamsatb 800 MaH oTCYETOB
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TpaauLUMOHHbIA OfHOKPATHbIA COOP AaHHbIX
CTaHﬂ,apTHaﬂ CerMeHTnpoBaHHasa NamaTb O6wwee Bpems cOopa = rnybuHa namsTiA/4acToTa ANCKPeTU3aLmum
Mcnonbayiite CerMeHTMPOBaHHYI0 NamaTh 19 3aXBaTa CUrHaoB, pas-
[ieNeHHbIX Nepruojamu HeakTMBHOCT. Hanpumep, nasepHble UMNymbChI,
nakeTbl B NOCNEN0BATENLHON WMHE 1 BY-uMnynbCbl. CermeHTMpoBaHHas
namstb B ocupuanorpadax cepun MXO 4 obecneunBaeT 3axsar cur-
Hana 3a AMTeNbHbIA NeprUof, HabAOAEHNS C UCNONb30BAHUEM A0
1000 000 cermeHTOoB.

CraHpapTHbIi pexum apxusa

HaxmuTe Ha KHOMKy 0CTaHOBa W BbIGEpUTE PEXIM apxuBa, YTo6bl Npo-
CMOTPETb COBpaHHbie paHee BuIGOPKK. Pexum apxnsa Beeraa BkoyeH. B
PeX1Me apxuBa OCTYMHbI BCE BUfbI U3MEPEHII 1 UHCTPYMEHTHI aHanusa,
BK/IOYas 1EKOAMPOBAHME NOCNEN0BATENbHOM LLNHbI M ABTOMATAYECKNE
N3MEpeHNs.

CermeHt

Bam Tpebyetcs ele 60nbLie namaTu?

Bo Bpems ncnbiTaHuii, BKoYaioLwLmx B cebs HabnoneHne 3a poctom
1 CHWKEHNEM MOLLHOCTY AU LEKOAMPOBAHNE COOBITUIA LUNHBI B Teye- SR
HUe [INTENbHOTO BPEMEHH, 3a4aCTyt0 TPEOYETCS 3anuChb YBENYEHHbIX C60p AaHHbIX B CErMEHTUPOBAHHON NamaTi
NHTEPBaNOB BpeMeHu. Onums pacLUMpeHns namsTi yBENnY1BaeT riy- Bpems c6opa Ha CermMeHT = raybuHa namsaTi/KonM4ecTB0 CErMeHTOB
Outy namstn 2o 800 MAH OTCYETOB (YEPENOBaHME 2 KAHANOB) C MaKC.

1000 000 cermentamu 1 makc. 1 000 000 BbIGOPOK.

Rohde & Schwarz Ocuunnorpad cepun MXO 4 7



EbICTPOAENCTBYIOLWNNA
3O0HAJIbHbIN 3ANYCK

BU3YAJIbHOE NPEACTABJIEHUE COBbITUA 3ANYCKA

» bBbicTpoaeiicTBylowWMii 30HaNbHbIA 3anyck: 600 000 ocuunnorpamm/c

» B o0ueii cnoxHocTn 32 yyactka: 4 30HbI 0 8 y4acTKOB

» 30HanbHbI1 3aNyCK N0 aHANOrOBbLIM UCTOYHNKAM, CEKTPY M MaTeMaTU4eCKUM onepaumsm
» KomOuHMpoBaHMe 30HANILHOTO 3amycka C PeXuMaMu apxmBa U CerMeHTaLmm

» CosmectumocTb ¢ pyHKumeli 3anycka FreeRun

MpocTtag Bu3yanbHast HacCTPOLiKa yCNOBUI 3anycka Kak
CTaHAaPTHas GyHKUMA

Mo Mepe YCNOXHEHNS KOHCTPYKLMM YCTPOVCTB NPELYCTAHOBNEHHbIE YC-
NOBWS 3anycka MOryT nepecTaTb NoaxoauTb st aGOEKTMBHOro 3axsara
Tpebyembix coObITMIA. B ocumuanorpadax cepumn MXO MOXHO nerko 3aga-
BaTb 30HANbHbIA 3aMyCK Ha AuarpaMmax CUrHasoB, YTo 03HAYaeT cnefyio-
lee — AnA NpOXOXAEHUS UCTIbITAHNS M3MEPEHHaA KpUBast AOMXHA HAX0-
IVTbCS B 3afiaHHOM y4acTke. JlocTaTo4HO NPOCTO akTMBMPOBATbL QYHKLMIO
Ha NaHeNn MHCTPYMEHTOB M 0OBECTU TPeBYEMBIit y4aCTOK HA aHANOroBO
ocLMnnorpaMme, CnekTPe UK fiaxe Ha PACYeTHON OCLMNNOrPaMME, YTO-
Obl Ha3HaYNTb BOMIEE CNOXHBIE YCOBMS 3aMyCKa.

30HanbHbIl 3anycK B CNeKTpe

Bnepsble B otpacan Rohde & Schwarz npeanaraet GpyHKUmMio 30HaNbHO-
ro 3anycka i1 aHannaa cnekTpa. 3ta QyHKLUMS A0CTyMHA HauMHas C ce-
pun R&S®RTO, a 8 cepun MXO peanusosaHa 6onee BbiCOkas CKOPOCTb
cbopa fiaHHbIX 415 0GHaPYXeHWst HexenaTeNbHbIX COBbITUIA B CNEKTPe.
BbICTPOAENACTBYIOLIMIA aHANN3 CNIEKTPA UALaIbHO NOAXOAMT /1S BbISIBNE-
Hus SMIT. B cepum MXO dyHKUMS 30HANbHOTO 3anycka A0NOAHUTENbHO
YCOBEPLLUEHCTBOBAHA, M Tenepb BO3MOXEH ObICTPBbIN 3anyck N0 BPEMEHM,
CMEKTPY 1 Aaxe N0 PaCYETHbIM OCLMANOrpaMMaM.

32 yyacTka 3anycka no aHajioroBbIM UCTOYHUKAM, CIEKTPY U
MaTeMaTtMyeckum onepauusm

BusyanbHoe onpeneneHne 32 y4acTkos 3anycka (4 30Hbl N0 8 y4acTkoB)
Ha akpaHe. 30HabHbIit 3anyck B cepiin MXO MOXHO 1CNonb30BaTh AN
aHasoroBbIX CUrHaN0B, MaTeEMaTMYECKIX OnepaLuil, CNekTPOB U OKOH
MacLTabupoBaHusl. 30HanbHbIA 3anyck MOXHO KOMOUHUPOBATb C PEXM-
MoM 3anycka FreeRun, 4Tobbl MakcumanbHO BbICTPO 3axBaTblBaTh CUrHa-
nbl 663 novcka cobbiTus annapaTHoOro 3anycka.

Zone trigger

Setup Zonel

Logic
Operator  Display

History

Zone2

on

Area Intersect

11

12

13

14

15

1.6

1.7

18

Must

Must not

Must not

Must not

Must not

Must not

Must not

Must

v o

Source

Channel 1



lMepBblii 30HaNbHBIA 3anyCK ¢ annapaTHbIM YCKOPEHMeM

30HasbHbIN 3anyck JONONHSET TPAAULMOHHYIO GYHKLMIO 3anycka B ocupunnorpade B Lensx 6bICTPOro rpadmyeckoro BbisBNEHNS COBLITIA. 30HAbHbIN
3anyck B cepum MXO peann3oBaH Ha CneunanmaMpoBaHHON MHTErpanbHOI Nnate. 310 eANHCTBEHHOE M caMOe ObICTPOE Ha PbiHKe PeLleHKe ¢ annapat-
HbIM YCKOPEHIEM, CO CKopocTbio coopa aanHbx 600 000 ocuunnorpamMm B CEKYHAY U BPEMEHEM NPOCTOSt MexX/y CoObITsIMM 3anycka meHee 1,45 MKe.
[laHHoe petuenne pabotaet B 10 000 pa3 ObICTPEE, YEM KOHKYPUPYIOLLME TEXHONOMN 30HANLHOTO 3anycka. bnarofaps BO3MOXHOCTW HacTPOKK 6onee
CNOXHOW CXeMbl 3amycka C ObICTPbIM 3aXBaTOM OCLIAMNOrPAMM MOBbILIAETCS BEPOSITHOCTb BbISIBAEHUS PEAKIX COObITUI 6€3 CHUKEHMS BbICTPOABNCTBHS.

CnoxHbiin 3anyck HD ¢ 30HanbHOM NOrMKoi

B cucteme umdposoro 3anycka B cepun MXO MOXHO MCMONb30BaTh Yiyy-
LieHHble HD-BbIBOPKI BMECTE C 30HaNbHbIM 3anyckoM. HazHayeHHble not{Zone1!or. Zone2) xor. (Zone3/and not(Zone4)) .
30HbI MOTYT Takxe paboTatb C Pa3nMYHbIMK MCTOYHMKaMK. Jloruyeckie
Onpeaenexus No3BOASIOT YAyYLLIaTh BbISBNEHNE TPEOYEMbIX COOBITHIA.

Trigger condition X

Algebra Zones Punctuation

and not

&= |2l

Right bracket to enclose operands.

CoxpaHeHue cobbITUiI1 30HANBHOTO 3anycka B apxuBe

Zone trigger @
(DyHKLI,l/HO 30HaIbHOro 3anycka MOXHO KOM6VIHI/IpOBaTb C pexumamn ap-
X1Ba W CerMeHTauuu, YToosl COXPaHSTb B NamsaTh ocumanorpada Toabko ST Save to history using zone definition
]
OCUMANOrPaMMbl, COOTBETCTBYIOLLME KPUTEPKSIM 30HANBHOMO 3anycka. B Apply zone trigger to history

coyeTaHnm ¢ rnybokoi namsTbo ocumnnorpados cepum MXO BO3MOXHO Logic

Operator Sl
OYeHb annTenbHOe Bpems 3axBata AaHHbIX. P

History

History

Ipy npuMeHeHnn 30HaNbHOTO 3anycka B NPOTOKOAX 3anyck OCYLLECTBASETCS N0 Ipyn n3mepenmnsx WinH NuTaHns GYHKLMS 30HANBHOTO 3amycka No3BONSET BbISBASTL

onpeaeneHHoi NocnefoBaTeNbHOCTU NaKeToB co6biTns 3HepronoTpebneHus Bo Bpems nepefaun BY-curtanos

Rohde & Schwarz Ocunnnorpad cepun MXO 4 9



NOBbILWEHHAA TOYHOCTD
N30149UNUN COBbITUN

BbICOKOTOYHbIN LNDPOBOIN 3ANYCK

» Cambiii yyBCTBUTENbHBIN B 0Tpacau 3anyck: 0,0001 BepTukanbHOro geneHums

» Haunyywwuii B JaHHOM Knacce pKutTep 3anycka: Bcero 1 nc

» Camoe ObICTPOE B OTPAC/AM BPeMsi NOBTOPHOI akTMBaLMN CMCTEMbI 3anycka MeHee 21 HC

» HacTtpamBaembie punbTpbl LUGPOBOro 3anycka
» OnpepenseMslii nonb30BaTeNnem rucrepesmnc

CoBpemeHHbIii LndpoBoit 3anyck

CneumanuanpoBaHHas uHterpanbHas nnata MXO-EP copepxut nateHto-
BaHHyto cuctemy umdposoro 3anycka or Rohde & Schwarz. bnaroaaps
LMdPOBOMY 3aryCKy U3MEPEHNE CUTHAJIOB W 3aMyCK OCYLLECTBASIOTCS B
00LLEeM TpakTe, TOTa Kak PaHee B KOHCTPYKUMSX C aHANOrOBbIM 3aMyCKOM
BXOLSLLME CUTHANbI PA3AENANNCH U NOAABANNCH B TPAKT U3MEPEHNS 1
TpakT 3anycka. Lindposor 3anyck JaeT MHOXECTBO NPEUMYLLECTB.

Camblit YyBCTBUTENbHbIN B MUpPe 3anycK

Ocuunnorpadbl cepun MXO 4 ¢ undpoBbIM 3aMyCKOM UMEKOT B

10000 pa3 6onee YyBCTBUTENbHBIN 3aMyCK, YeM NPUBOPbI KOHKYPEHTOB.
Bbicokas 4yBCTBUTENHOCTb 3amycka NOMOraeT NoMb30BaTeNsim BblAENSTb
e/1Ba 3aMETHblE aHOManMu GU3NYECKOr0 YPOBHS B MPUCYTCTBUM CUAbHbIX
CUTHas0B, YTO YCKOPSIET MPOLIECCHI OTAAAKM M MOUCKA OLINBOK.

Bbicokuin
[loporoBoe 3HaueHue 3anycka +

[uctepesnc

Husknit

10

HactpamBaemblie GunbTpbl LUPPOBOro 3anycka

Mcnonb3yiite npu 3anycke 18-pa3psiaHblii PexiM BHICOKOI YETKOCTH, YTO-
Obl CHU3UTb CUCTEMHBIIA LLIYM M3MEPEHNIA. ApxuTekTypa UMdpOBOro 3a-
nycka no3BONSIET HACTPOUTB YaCTOTY Cpe3a LMGPOBOro GpuabTpa HU3KMX
4aCTOT B COOTBETCTBUN C M3MEPSEMBIM CUTHANOM. TPaAMLIMOHHbIE OCLNN-
norpadbl UMEIOT OrPaHNYEHHBIN 3aMyCK HA GUNBTPOBAHHbBIX OCLMANOrpaM-
Max, Toraa kak B cepum MXO oanHakoBble HACTPOIKK GUALTPA MOTYT UC-
nonb30BaTbCA Kak ANst CUrHana 3anycka, Tak v s N3MepsiemMoro CurHana.
Kak cneacTeue, 06ecneynBaeTcs BO3MOXHOCTb noaaeneHns BY-wyma
curHana 3anycka, Hanpumep, npu OAHOBPEMEHHOM 3axBaTe 1 0ToOpaxe-
HUM M3MEPSIEMOrO CUrHana ¢ GunbTpauyen nnu 6e3 GuabTpaLmm.

Onpegnensiemblii Noib30BaTeNIEM rMCTEPE3nNC

Mcnonb3ylite aBTOMATUYECKME HACTPOIIKM rucTepe3unca 3anycka nim
BBEANTE 3HAYEHNS BPYYHYI0. B 0Tnune o1 nprbopoB ¢ aHanoroBbIM 3a-
nyckoM, Nonb3osatenn ocumanorpados cepin MXO 4 UMEIOT NONHbINA
[0CTYN KO BCEM HACTPOIAkaM rcTepesnca 3anycka. 1o aeT A0NONHM-
TeNbHYI MMOKOCTb NPY 3afiaHnu TOUKI 3anycka, Bktoyas Tpebyemoe no-
[aB/EHME Lyma.

3anyck no curHany ¢
amnautynoii 0,01 gen




AHAJIN3 CMNEKTPA

MPEBOCXOAHOE KAYECTBO BY-USMEPEHUN

» WpeanbHbiii BY-cnekTp
» OTtaenbHble HACTPOVKM ANg YacTOTHOI 0OnacTy

» [pocMoTp YaCcTOTHOI U BPEMEHHOM 061aCTH C He3aBUCUMbIM YNpaBieHneM
> BbigeneHue 30H Ans NOCTPOEHUS CEKTPa Ans yA0OHON Koppensumn Mexay 4acToToii u BpeMeHeM

N3mepeHna BY-xapaktepncTuk

Ocuunnorpadbl cepun MXO 4 npegHasHaueHbl Ans aHanuaa crnekTpa,
MO3TOMY OHW OCHaLLIEHbI BbICTPBIMI 11 MOLLHBIMI BYHKLMAMUI aHann3a.
Yacrora 3axsata cnektpa 45 000 Bl1®/c He umeeT aHanoros B 0Tpacau.
370 N03BOASIET PEMUCTPUPOBATL Napa3nUTHble COOLITUS CrekTpa, 0CO6EH-
HO B pamkax BbisiBneHns IMIT. MipeanbHble BY-xapaktepucTukn npubopa
00eCcneymBaloT OTNYHYIO CEKTPANbHYI0 3MMEKTUBHOCTb 11 CUHXPOHHBIN
0030p BpeMeHHoit obnactu.

O0neryeHHas HacTPOIKa YaCTOTHOrO aHaNM3a

M3meperus ans aHannsa cnektpa B ocumunnorpade MXO 4 MOXHO Ha-
CTpanBaTb MPOCTbIM BBOLOM TUMOBbIX MAPAMETPOB; LEHTPAIbHON 4acTo-
Thl, N0A0CHI 0630pa 1 NOAOCHI pa3pelueHns. HacTpoiiku cnekTpa He 3a-
BUCST OT HACTPOEK BPEMEHHOM 0061aCTy, 0[iHAKO BPEMEHHAS W 4aCTOTHAs
001aCTV KOPPENMPOBAHbI MO BPEMEHMU.

ABTOMATUYECKMIN CNUCOK MUKOBBIX 3HAYEHMNI1 U N3MEPEHUS
yAepXXaHus MakCMMyMOB U MMHUMYMOB

Komnanua Rohde & Schwarz oco3HaeT Heo6X0AUMOCTb B AOMOJHITENb-
HbIx Npubopax ans namepenuii cnektpa. Moatomy ocuunnorpad MXO 4 B
CTaHAAPTHOI KOMNNEKTaLMM CONEPXMUT COBPEMEHHbIE DYHKLMM aHanu3a
CnekTpa, Takue Kak yaepxaHue MakCUMyMOB U MAHIMYMOB, & TakXe Bbl-
BOJL, CMNCKA NMUKOBBIX 3HAYEHMIA. YKa3aHHbIE B CMCKE NUKOBLIE 3HAYEHMS
TaKke 0T006paxatoTcs Ha auarpamme, YTo NO3BoAsET yao6HO NPOBOAUTL
conocTasneHue 1 GbICTPO NonyyaTb NoAPOGHbIE CBEAEHUS O CMEKTPE.

BY-xapaktepuctuku

OpHoBpeMEHHOe 0TOOPaxeHHe CrekTpoB no 4
Yactota 06HOBNEHMS CrekTpa > 45000 BMd/c

L'IyBCTBI/ITeJ'IbHOCTh/I'IJ'IOTHOCTb MOLLHOCTH ~160 aBMBT (11w

wyma
KoadduumeHT wyma 14 nb
JIHamuyeckmit ananasoH 106 nb
[JuHamnyeckmii imana3oH 6e3 napasnTHbIx 65 16K
coctasnsiomx (SFDR)
KoahdnumeHT rapMOHUYECKIX NCKaXeHNin

(M? u p -60 nbH
BTOPOW rapMOHVKM
KoaGuumMeHT rapMOHNYECKIX UCKAXEHUI

douy p A

TPETbEN rapMOHMKI

Full span

Auto RBW

Average

Measure PeakList
32 dBm

Index Frequency Value

953.94 MHz -101.18 dBm
953.98 MHz -101.81 dBm
954.07 MHz -101.21 dBm

959.17 MHz -82.32 dBm

Rohde & Schwarz Ocupnnorpad cepum MXO 4 11



NNPEBOCXOAHbIE MOTPEBUTEJIb-
CKUE XAPAKTEPUCTUKW

NOBbILWWEHHOE YAOBCTBO UCMOJIb3OBAHUA, MPO-
CTOE AJOKYMEHTUPOBAHUE, BbICTPOE AUWCTAHLWNOHHOE

YNPABJIEHUE

BbICTPLIN BOCTYN K KNIOYEBLIM UHCTPYMEHTaM

MaHenb MHCTPYMEHTOB o 00ecneynBaeT ObICTPbI JOCTYM K BAXHbBIM WH-
CTpyMeHTaM. BblOnpaiite pasnuyHble MHCTPYMEHTbI U KOMOUHNPYIATE KX
INs MaKCUManbHO MBKOCTU. TNaBHOE MEHIO e NPeAoCTaBNseT fOCTyn
KO BCeM HacTpoitkam npubopa. KHonkm o C/1eBa OT I1aBHOM0 MEHI0 no-
3BONSIOT aKTMBMPOBATb TPEDYEMbIE CUrHANbI M BbICTPO NOAYYaTh JOCTYN K
HaCTPOWKaM aHaNoroBbIX KaHaNoB, MaTemMaTnyeckux GpyHkuuii, BId, re-
Heparopa CUrHaioB NPOKU3BOJLHON GOPMBI 11 aHanM3a nocienoBaresbHOM
LWHBI.

ﬁyQimmm>uu

Redo Measure Zoom Annotate Spsgl"’um Delete Cﬁl"‘s%r R;:gp/ Preset A7

500mV [ piagram set

300 mV

-100 mv
-200mv
-300 mV

-400 mV

500 mV -30ns -20ns 10ns ‘ 10 ns 20 ns 30 ns

2

Full| 200 mv/ Full 50 my/ Full
DC 500 DC'500Q DC IMQ
oV ov

MosblleHHOe YA06CTBO CEHCOPHOro aKpaHa

Bce HacTpoitku nprbopa A0CTYMHbI B BUAE KPYMHbIX NONEN @ YTO MOBbI-

LaeT yaobCTBO CEHCOPHOO akpaHa. [N n3mMeHeHus napameTpa focra-
TOYHO HaxaTb Ha J0BYI0 YacTb nong.

12

R&S®SmartGrid

CospnasaiiTe MHAMBMAYaNbHYIO packnaaky OCLMANOrpaMM Ha 3KkpaHe ¢
nomoLbto GpyHkumn R&S®SmartGrid. e Ha naHenu curHanos 6 0T0-
OpaxaloTcst OCHOBHbIE NapaMeTpbl cUrHanos. OTC0Aa MOXHO C MOMOLLbIO
MbllLV NepeTackmBatb ocumniorpammbl B R&S®SmartGrid n pacnonarats
1x B TpeByemMoM nopsake. Takke BO3MOXHO HalOXeHMEe OCLMANOrPaMM.

Acquisition
5 GSa/s Sample
2.5 kpts Hist 1

Trigger Horizontal
Edge 1.26V  Auto 200 ns/
Stop 0s

Vertical

o e o Vertical
L] L]
Horizontal
Setup Show channel
on Trigger
Bandwidth

Vertical scale Offset Acquisition

Probe 100 mV/div
Measurement

Position
Probe Info Cursor
Termination

Other Coupling Spectrum

v
DC 500 Math

Invert channel
= Apps

Logic
Settings

Save/Recall

0s (D

Keyboard  Power
v 3 s — — N S— — 2
+ + +

» _—
€4 Llogic Math Bus Ref Spec Gen |Menu

dyHkumg noucka
4T06bI HarTV N0OYI0 GyHKUMIO ocumnnorpada, CneayeT NpocTo BBECTH ee
Ha3BaHue B Nofe nomcka o



bbicTpoe coxpaHeHue pe3ynbLTaTtoB

OcunnnorpaMmbl MOXHO COXPaHSTb B daiinax pasnnyHbix GopmMaTos nim
3arpyxatb Ha MK yepe3 Ethernet unn USB B uensx nocneayiowero aHanm-
3a ¢ nomouubio MO MATLAB © nnn Excel. Takxe BO3MOXHO COXpaHeHue
COAEPXMMOr0 3KPaHa, M3MEPEHHbIX AAHHBIX N OTYETOB.

JOKyMEHTUPOBaHME OJHUM HaXaTUEM KHOMKM

JlOKyMEHTUPOBAHME M3MEPEHNIA BLINONHSETCS 04€Hb BbICTPO:

» CHMMKM 3KpaHa BKIOYAKOT B CEOS OCLMANOTPaMMbl U Pe3yNbTaTbl

» HarnsaHas MapkupoBka KOOPAMHATHOI CETKM YNPOLLAET CYUTbIBaHNE
XapakTepucTuK curHana

» LiBeTOBOE KOAMPOBAHME HAANMCEN ANS BbIAENEHUS MPEACTaBASIOLINX
MHTEPECOB (DPArMeHTOB CUrHaia (Hanpumep, OTKIIOHEHMIA)

» CoxpaHenue 0CLMANorpamMm 1 pesynbTatoB M3MEPEHNIA B IBONYHOM
Buae unn popmare CSV B Lensix aanbHeiwero aHanuaa Ha K

YnaneHHblii poctyn B 11060e Bpems, B I0O6OM MecTe
Ocupnnnorpadom MXO 4 MOXHO ynpaBnsiTe AMCTAHUMOHHO W NPOCMATPU-
BaTh M300paxeHue Ha akpaHe MK na MobunbHOro yeTpoicTea. Mpu 3ToM
0T06pPAXAETCH TOT Xe NONb30BATENCKUIA UHTEPDEIC, YTO 1 Ha AMCNee
ocumnnorpada. Bee dyHkumm ocumnnorpada takke A0CTYNHbI AUCTaHUn-
OHHO 4epe3 uHtepdeitc Ethernet unn USB.

CopnepxaHnue BIf, CUTHana MOAHbIiA
no BbI6OPY (MacLuTab, kypcop, CTPO6, PyyHON)
KOAMYECTBO OTCYETOB
apXvBHag namats
pesynbTaThl M3MepeHHit
®opmar ﬁ:;;l:um ZLBONYHbIA, CSV, kaanbi 1-4
rpadukm PNG, JPG, BMP, TIF, PDF
Lpaiisepsbl VXI, LabVIEW, LabWindows/CVI, .NET
e’::;::::::“oe Be6-uHtepoeiic, VNC, SCPI
A3blkn 13 Ha BbIGOp

BbiGop g3bika

Monb3osatenbckuin nHtTepdeiic cepum MXO 4 noanepxvBaeT pasnnyHble
A3bIKN. A3bIK MHTEPDEACA MOXET ObiTb M3MEHEH BCEr0 3@ HECKOSILKO Ce-
KyHL, B npoLecce paboTbl, YTO AeNaeT atoT ocumanorpad no-HacTosLeMy

MHTEPHALMOHAbHBIM NPUOOPOM.

Vertical
Horizontal
Déclenchem...
Acquisition
Mesure
Curseur
Spectre
Math
i Apps
Logique
Parameétres
Enregistrer/c.. NE/z2e7|
©) (©)

Clavier Power I|=E Power
—— ——

+
Spec  Gen | mfji=

+ = s =
Spec  Gen X— o Spec  Gen | Menu

Vertikal
Horizontal
Trigger
Erfassung
Messung
Cursor
Spektrum
Math

:  Apps
Logik
Einstellungen

Speichern/A...

O

Tastatur Power
——

- =
Spec  Gen | Menii Spec  Gen | g%

e
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NOBbIWWEHHOE YAOBCTBO MCMOJIb30|

13,3-11101IMOBBI i MYNbTUCEHCOPHBI 9KPaH C BbICOKUM
paspeLieHnem

» Beoicokoe paspewenue: 1920 x 1080 nukceneii (Full HD)
> lloanepxka XecToB YCKOPSET MacluTabupoBaHme n HWARZ
AeTanu3aumio
» HarnsaHblid BbIBOA, NOAPOOHOCTEN CUTHANOB 4 u
Add Add  Run/  pca | w

Annotate e ctrum Delete || circor Stop
= Y 1V

e e i 800 mV

Trigger Ho
s >

L] = # c: | Edge 126V Auto 2
£

Stop.

- 400 mV 600 mV
400 mV
200 mV

R
h

3
L 200 mV 200 mV

|

400 mV
N

100 mV 600 mV

800 mV
1V 4q ns 3Q ns 20l ns

250 mV
200 mV
UHTepdeiichb

» Tpu nopta USB 3.1 n gga nopra USB 2.0
» [opt yctpoictea USB, Ethernet
» [Mopt HDMI™

150 mV

100 mV

50 mV

--400 mV

-20 ns -10ns
..... 3
Full 50 mv/

C 50 Q

oV

10 ns 20 ns 30ps 40ns 50 nsif 550 i\ 30 ns 20 ns
I L L . LA

Full

D mv/
DC 1MQ

BCTpOEHHLIN reHepatop CUrHanoB NPoOV3BOJIbHON GOPMbI

» [lByxKaHasbHblii reHepaTop CUrHanoB NPOM3BOLHON
¢dopmbl 100 My,

» LLiupokuii BEIGOP HOPM CUTHANOB M TUMOB MOAYASALLUM

» [lpocTas HaCTPOWKa YaCcTOTbl, AMMINTYAbI, CMELLEHUS U1
wyma

Probe Comp.
< VR =

16 normyeckux KaHanos

| 2 Ll,o6aaneHV|e 16 nornyeckux kaHanos 6e3 YMEHbLUEeHN KonnyecTBa aHanoroBbiX KaHaJioB

» Bbicokas yacToTa auckpeTusaumn ocummiorpada CMellaHHbIX CUrHanoB obecneynBaeT
TOYHOCTb CUHXPOHM3ALLMM MEXAY ocLmnnorpadoM 1 NPodHUKamMm

14



VIHTYMTUBHO NOHSATHBIV AnM3aiH nepeaHen naHenu os apdek-
TUBHOIA paboThl
» BbICTpbIii NPAMON AOCTYN K OCHOBHLIM HACTPoiikam npubopa

» bBbicTpas HacTpoiika napaMeTpoB C MOMOLLBIO Py4eK 1
KHOMOK

» PacnonoxeHue 3neMeHTOB rpynnamu ynpoLiaeT nouck
HY)XHOIA KHOKM

MX044 - 1.5GHz - 12-bit ADC

MXO 4 Series - Oscilloscope

Trigger

Level Run / Stop
'.A

YeTKOCTb ynpaBneHus bnaronaps LBETOBOW MapKUPOBKE

CBETOAMOA0B

» KHOMKM 1 pyyKu C LBETOBOI MapKMpOBKOM 06ecrneymBaioT
OLICTPOE CONOCTABNEHUE C MCTOYHUKAMM CUTHANOB

» WHankaums Tekyumx BoIOPaHHbIX MCTOYHUKOB CUTHANOB

» [IpocToii BeIGOP TOYHOWM MK rpy60ii HACTPOIiKM

Vertical

10 ns 0is 10ns 20 ns 30 ns 40ns 50ns .

H ] f L S L C1 Gen

Coarse

! Multiuse R B .

i Cursor

' \ ‘
10 ns Ois 10 ns 20 ns 30 ns 40ns 50ns

—— e e—
+ + + + =

Q a C4  logic Math Bus Ref Gen Meny

o JR— e
" h
i
Next 4 ) | 4
Gas

CIEELL
{ LB b | J

Trigger In

MHTepdeinchbl akTUBHbIX MPOOHNKOB
» [loppepxka 6onee 30 NpoOHNKOB TOKA M HANPSXEHMS OT

Rohde & Schwarz

» Tpaktbl 50 Om 1 1 MOM 06ecneyunBaioT NoaaepxKy
elue bonee LWMPOKOrO CNEKTPa MACCUBHbIX 11 aKTUBHbIX
Npo6HWKOB, BK/I0Yas NPOBHUKI CTOPOHHMX NPOU3BOANTENE

Rohde & Schwarz Ocuunnorpad cepum MXO 4 15



PABOTA B YAOBOJIbCTBUE

OCBOEHME 3A 15 MUHYT, YNIYYLWEHHbIA CEHCOPHbIV
9KPAH, MHTYUTUBHO NOHATHAA HABUTAL U4

HenpeB3oiigeHHoe yao6CcTBO aKCnayaTauum

Monb3oBaTenbCKMit MHTEpdEiic npudopos cepunt MXO 4 Gbin paspabotan Trigger

Ha OCHOBE 0T3bIBOB NONL30BATENE 1 UCCNEA0BAHNI KOHLENLA NHTEP- Setup Trigger on

denca s «yMHbIX» YCTPONCTB. Single event

» [pu HAXaTUM Ha KHOMKY IMaBHOTO MEHIO B HUXHEM NMPABOM Yrity mg‘;f/f cource
CEHCOPHOr0 3KpaHa PacKPbIBAETCH MEHIO, KOTOPOE NPEeOCTaBAsET
[0CTyN KO BCeM dyHKumam ocuunnorpada. [naBHoe MeHIo nerko Hysteresis SRRl |
JOCTYMHO Ha NepeHeli naHenn, No3sonss BbICTPO NepeKNioyaThes Channel
MEXy CEHCOPHbIM 3KPaHOM 1 3NEMEHTaM YNPaBEHIS Ha NepefHen Filter Edge Pesitina
naHenm. :

» KomnakTHasi naHenb BKNaaoK B NEBOI YacTh akpaHa No3Bonset Action Find level
MaKCHMasbHO KPYMHO 0To6paxXaTb OCLMANOrPaMMbl. oV

» KpynHble NpsMOyronbHble MO NPUrOAHbI A1S KacaHus PyKoW B N0 Jleast naHenb [pamoyronbHble
TOUKE. BKNaLOK nons

» KHONKW Ha NaHenM CUrHa0B B HUXHEM NIEBOM YI/y SKpaHa No3BONSOT
NErko BKK04aTb W BbIKNKOYATb MCTOYHWKM CUTHANOB 1 HacTpanBaTh
packnagky R&S®SmartGrid.

» YHuKanbHash naHeNb MHCTPYMEHTOB A5 BbICTPOrO AOCTYNA K 4acTo
NCMONb3YEMbIM NHCTPYMEHTAM.

Hactpansaemas naHenb

Drag to rearrange tools NHCTPYMEHTOB
» [laHenb WHCTPYMEHTOB MOXHO MHAMBNIOYanbHO HACTPanBaTh. MoxHo
2L
N3MEHATb NOPALOK, ,ﬂOﬁaBﬂﬂTb N yoanaTb 3Ha4KW, Hanpumep, ons = T~ - @ & = Q =
o Preset Cflss%l’ CS;r%SII"e Help Annotate SSeat\Le Add Zoom| Clear
N3MepeHnn, Kypcopos 1 0TO6pa)KeHl/lﬂ CnekTpa. B o
. . Show/Hide tools
4 EbICprIVI A0CTyNn OJHMM KaCaHMeM K HacTpouKam 3anycka,
; 1 L
HaCTpouKam pa3BepTKn 1 ynpaBaeHuto 060p0M JaHHbIX @ 7 = @ — >
Help Recall Ssedt\tlep Csacﬁﬁpe Annotate Clear Preset  Run / Stop
HenocCpenCcTBEHHO Ha NaHeNn MEHIO B BEPXHEM NPABOM Yy 3KpaHa. N 7 & o P =
" ™ ]
» [lpn Haxatm Ha norotun Rohde & Schwarz oTobpaxatoTcs CBefeHNs

Run Single TE%;Zr Add Zoom Cﬁli?)l’ Measure  Delete

0 npubope, Bkoyas IP-aapec B N0KanbHOM CETU 1 BEPCHIO
BCTpoeHHoro 0.

» [10/1b30BaTENbCKMUI MHTEPGDENC NO CBOEMY NMPUHLIMMY aHANOMNYEH
nHTepdeiicy ocuunnorpados R&S®RTO6 1 R&S®RTP (cm.
dotorpadum Huxe).

R T G ——— . T o " -
- =

29O .-—. - ()
= amm i
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BALI HE3AMEHWMbIA MOMOLHKUK
rOTOB K PELUEHVIO MHOXECTBA 3ALAY

MakcumanbHas yHMBepcanbHOCTb ocuuuiorpada

Bam tpebyioTcs 4ONONHUTENbHBIE BYHKLMN UCTbITaHKIA? HacTpaunsaiite
Bawl ocuunnorpad cepun MXO 4 ¢ nomoutsto npuknaaHoro MO 1 npo6Hu-
KOB, HEOOXOLMMbIX N1 PELLEHNs BaLlei 3aaum.

Bam TpeOytoTcs umMppoBbie KaHabl?

Jlo6aBbTe 16 UNdPOBLIX KaHANOB C ONLMEN CMeLLaHHbIX CUrHaNoB
R&S®MX04-B1 (MSO). B otnmnume ot apyrux ocumunnorpados, rae Heob-
XOAMMO AeNaTh BbIOOP MEXAY LUMGPOBLIMI 1 aHANOTOBLIMM KaHanamu,
umdpoBble kaHanbl B ocuunnorpadax cepiun MXO 4 MOXHO MCNONb30BaTh
O[IHOBPEMEHHO CO BCEMI aHaNOroBbIMM KaHanamu. [ns paboTsl ¢ Ldpo-
BbIMIN KaHanamm A0CTaTO4YHO MPOCTO NOAKNOYUTL TPEOyeMble MPOBHMKN
R&S®MX04-B1 (oanH nnn gga npobHuka) k ocumnnorpady MXO 4.

Bam TpebyeTcs HacTpanBaeMblii reHepaTop CUrHanos?
Onums R&S®MX04-B6 no3sonseT 106aBnTb ABA BCTPOEHHbIX reHepaTopa
CUrHanoB npou3sonbHoii Gopmbl 100 ML, MonyyeHHbIe OCUMANOrpamMMbl
MOXHO BOCMPOM3BOAMTL Ha ocLuanorpade ¢ NOMOLLbIO reHepaTopa, a
/1S uMUTaLmMu Hanbonee HebnaronpuUsTHbIX YCAOBMIA 1 ONPEAENEHUs rpa-
HULL CUCTEMbI MOXHO A06aBAsiTb WyM. Bbl MOXeTe BbibpaTh Tpebyemyio
dopmy curHana B LWMPOKOM Habope UK 3arpyanTb NPOU3BOALHYIO GOPMY
curHana.

LLinpokwii BLIGOP COBMECTUMbIX NPOGHUKOB

Rohde & Schwarz npeanaraeT WWPOKUA aCCOPTUMEHT NPOBHMKOB TOKa 1
HanpsxeHus. Bee BxoAHble kaHanbl ocuunnorpados cepun MXO 4 ume-
toT uHTepdeitc npobHukos Rohde & Schwarz anst noaKNtoYEHUS aKTUBHbIX
npo6Hukos Rohde & Schwarz. Kpome T0ro, npubop COBMECTUM C pasamny-
HbIMY NPOGHMKAMI PYTUX NPOU3BOANTENEN.

Rohde & Schwarz Ocuunnorpad cepun MXO 4 17



BbIABJIEHUE SMI

Yno06Hag HaBuraumsa B 4acToTHON 06nacTu

®yHkums aHannsa cnekTpa B npuoope MXO 4 MeeT NpuBbIYHbIA MHTEP-
deiic aHanu3atopa cnekTpa. JuanoroBoe OKHO HaCTPOMKN U3MEPEHUIA
cnekTpa comepxuT 6a30Bble NapamMeTpbl aHanK3aTopa CnekTpa, Takne kak
HayanbHas 1 KOHeYHas 4acToTa UM Noioca paspeLleHns. Pexum cnektpa
He 0Ka3blBAeT BANSHUS HA HACTPONKKM BpemeHHoii obnactn MXO 4. 31o
3HAYUTENBHO YNPOLLAET HABMTALMIO B 4ACTOTHOM 06nacT. MakcumanbHas
nonoca 3axeara bI1® cooTBETCTBYET NONOCE MPOMyckaHus npubopa

MXO 4, 4T0 N03B0OASET BHICTPO NPOCMATPUBATHL BCE U3YYEHMS UCTIBITYE-
MOro ycTpoicTea B ananasoHe ot 0 My go 1,5 M.

OV biagram et 1

Thres -

iy

. w‘ %WWW‘ T i | A W"A*\Wﬂwwd" j |

4295 Wi 6 M) 51.13 Wil 27 M

BuigeneHue 30H ans NOCTPOEHMS CnekTpa AJis KOPpPenupoBaHHOrO aHaM3a N0 BPEMEHU 1 4acToTe

C NOMOILLbIO YHKUMHN BbIAENEHNS 30H A9 MOCTPOEHMS CEKTPA MOXHO OTPaHUYMBaTh aHANN3 CNEKTPa ONpeaensiemMbiM Nob30BaTeNeM [1ManasoHoM 3a-
XBAYEHHOr0 CUrHana BO BPEMEHHOI 06M1aCT). 36bITOYHbIE CMIEKTPaIbHbIE U3NY4eHIst MOTYT GbiTb CBA3AHbI C COOTBETCTBYIOLIMMI BPEMEHHbIMU NEPHO-
Jamu curHana. TUNnYHbIe NPUMEHEHNA Takoi GYHKLMM — KOPPENSLMsS HEXENaTeNbHbIX U3NYYeHNii ¢ GPOHTaMU BLICTPOTO NEPEKIIOYEHIS B UMNYSIbCHOM
PEXNUME UCTOYHIMKOB NUTAHMS NN Nepedaqelt JaHHbIX Yepe3 WHHbIE nHTepdeiickl. OBHapYXKB onpeaneneHHyio npobnemy, pa3pabotdnk nyrem Habto-
LEHUS U3MEHEHMIA YPOBHS CNEKTPANILHOMO M3NY4eHUst MOXET IErKO NPOBEPUTL 3GGEKTUBHOCTb CNOCOBOB YCTPaHEHUst NPo6AEMbI, TakuX Kak YCTaHOBKa

pa3fenuTeNbHbIX KOHAEHCATOPOB WM YMEHbLIEHNE BPEMEHN HapacTaHus/cnaja.

Ceepx0ObICTPbIi COOP AaHHBIX CNEKTPA 1S BbISIBJIEHUS
CJIy4aiiHbIX N Napa3nTHbIX COOBLITUI CNekTpa

Ocuunnorpadbl cepun MXO 4 umetoT ONTUMM3NMPOBAHHOE annapaTHoe
nporpaMMHoe 0becneyeHne, YTo0bl B MOAHOM MEPE MCNOL30BATL BO3-
MOXHOCTM Ceuyanin3npoBaHHoii uHTerpanbHoi naatel MXO-EP B ensx
ObICTPOro cbopa faHHbIX CNeKTPa. ITO 04EHb BAXHO 4151 0OHAPYXEHMS
CNyYaiiHbIX 1 MApPa3UTHBIX N3YYEHNIA, KOTOPBIE OCTAIOTCS HE3AMEYEHHBIMM
10 NPUYMHE BPEMEHI MPOCTOS Mexay cbopamu AaHHbIX. AHanU3 cnekTpa
BK/NIOYAET B CEOS DYHKLMI pacyeTa yaepXaHus MakCUMyMOB, YAEpKaHus
MWUHUMYMOB 1 CPEAHEr0 3HAYEHMS, YTOObI OTCAEXMBATb COObITUS CNEKTPa
BO BPEMS UCMbITAHMA. 3TN BaXHble BYHKLMM TECTOBOrO MPUEMHMKA Te-
nepb BXOASAT B CTAHAAPTHYIO KOMN/ekTaLmo npubopos cepun MXO 4.

Diagram set 1
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MpaBunbHas KoHUrypaums ¢ TpedyembiMu NPOOHMKaMK
Komnarust Rohde & Schwarz npenaraet koMnakTHbIid HaBop NPOBHUKOB
onuxHero nona R&S®HZ-15, kotopblid 6yaeT 0c06EHHO NONE3eH Npu Bbl-
aBneHnn npobnem SMIT Bo BCTpanBaeMblx cxemax. Camblii KOMNAKTHbIN
npo6HMK B 3TOM Habope NO3BONSET 3axBaTbiBaTh U3NY4EHUS B ONMKHEI
30HE 0T 0TAENbHbIX NuHUiA Lenn. Habop R&S®HZ-15 npenHasHayeH ans
paboThl B YacToTHOM AnanasoHe ot 30 MIy ao 3 IMu. C yMeHbLIEHHOI
YYBCTBUTENBHOCTBIO €70 TakKe MOXHO MCMONb30BaTh B AMANA30HE HIKE
30 MTu. Ecnu TpebyeTcst NOBbILLEHHAS YYBCTBUTENBHOCTb, AOMONHNTENb-
Hblll npeaycunnTtens R&S®HZ-16 obecneunBaet KoaOULUMEHT YCuneHus
20 ab B ananasone vactot ot 100 kl'u, go 3 .




JIOTUMECKUW AHANUS

Jlornyeckuit aHanu3 BKJIOYEH NO YMONYAHUIO

B kaxapiii ocumnnorpad cepun MXO 4 BcTpoeHa annaparHas onuyst
R&S®MX04-B1 ans cmelwanHbix curtanos (MSO). Onuma MSO coaep-
XUT NOTMYECKNE NPOBHMKKM, HEOBX0AMMbIE Ans PaboTbl ¢ 16 LmdPOBLIMK
KaHanamu.

Bonee nogpo6Haa nHpopmauusa o curHane Gnaropaps
BbICOKOM YacTOTE AUCKPETU3aLMM U ryO0KOoNM namaTu
Bnarogaps 4acTote anckpeTm3auun 5 Map 0TCYETOB/C ocumanorpadsl
cepun MXO 4 obecneuynsaloT BbiCokoe pa3peluenne no Bpemern 200 nc
INs BCex LMdPOBbIX KaHA0B. JTa YacToTa AMCKPET3aLMM A0CTYNHA st
NOMHOI ryduHbI namsty 400 MAIH 0TCYETOB Ha kaHan. Onuus CMeLIaHHbIX
CUrHanoB 06ecneynBaeT KOMMNEKCHbIE BO3MOXHOCTY 3anycka s 06Ha-
PYXEHIs KDUTUYECKIMX COOBITUI, TaknX Kak KpaTkOBPEMEHHbIE COOM unu
OonpeaenexHble NOrnyeckie NOCNeA0BaTeNbHOCTH.

AHanu3 HU3KOCKOPOCTHbIX MOCAEeA0BATEJIbHbIX LUMH C MOMOLLbIO LU POBLIX KAHAJIOB

CoBpeMeHHbIe BLICOKOCKOPOCTHbIE MHTEPdENChI 3a4aCTyio KOMOUHUPYIOTCS C HU3KOCKOPOCTHBIMU LMHAMI YNPABAEHIUS! UK NPOrPaMMUPOBaHUNS B 0f-
HoM ycTpoiicTee. Lindposbie katanbl onuymn R&S®MX04-B1 MOXHO MCNONb30BaTh /1S 3anycka 1 AeKOAMPOBaHUS HU3KOCKOPOCTHbIX MOCNEA0BATENbHbIX
MPOTOKONOB, Takix kak SPI 1 I2C, ¢ MOMOLLbIO COOTBETCTBYHOLLMX MPOTOKOMbHbIX OMLUMIA. BCe MHCTPYMEHTHI aHanu3a NPOTOKOMIOB /1S aHaNOrOBbIX KaHa-
NI0B, Takue kak Tabanua AekoaupoBaHus n GYHKUMS noucka, JOCTYNHb U Ans umdpoBbIx kaHano. OCylECTBASIATE 3anycK N0 MPOTOKOMbHBIM AaHHBIM,
TakMM Kak CTapToBble BUThl, aAPEC 1 aHHbIE, YTOObI COCPEA0TOYUTLCS Ha aHanN3e OnpeaeneHHbIX CODLITHIA.

Diagram Set 1

- CIAXBES s

ke

Cul AY:14.17 mV

600 pis 800 ps |

X1 41.638139 ps X2 905.12474 ps Y1: 5.4mV Y2: 19.5 mV

0s ¢ 200 ps 400 ps

Index  State Count MOSI values MISO vali sp| details

400 ps

Incomplete -12.499ps 0 489D ADOC 8... Index  MOSI MISO

e 577506.. 0 28 SASC 272... dx: 863.4866 us 1/dx: 1.1580956 kHz dy: 14.2mV dy/dx: 16 V¥Hz

Rohde & Schwarz Ocuunnorpad cepun MXO 4 19



AHAJNIN3 NOCNEAOBATEJIbHbIX LUWH

JlByXKkaHaNbHbI aHaNN3 NPOTOKOJIOB

B cepun MXO 4 peanu3oBaHa HOBast TEXHOAOTMA aHanK3a NPOToKoNoB. CTaHaapTHbIE ocuuanorpadsl, kak npasuio, COOMPAIOT NAKEThl AAHHbBIX B TPAKTE
[JEKOMPOBAHMS, MCMOJb3YS TaKyH Xe YacTOTy AMCKPETU3aLMM, Kak B TPaKTe OCLMNOrpamMm.

B npubopax cepun MXO 4 peanuaoBaH ABYXTPAKTHbIN aHanM3 NpoTokona. Bbl MoxeTe 3afath YacToTy ANCKPETM3aLMI Npubopa st TpakTa oCLMANo0-
rpamm, u ocuunnorpad GyLeT aBTOMaTUHECKN NCMONb30BATb APYrYH0 HE3ABUCUMYIO BHYTPEHHIOIO YACTOTY AMCKPETM3ALMN B TPAKTE AEKOANPOBAHNS.
Takum 06pasom 06ecneynBaeTcs NpaBuabHOE AEKOANPOBAHME AaHHbIX NPOTOKONA AaXe NPW HU3KOW YacTOTe AMCKPETM3aLMM. B CTaHAAPTHBIX OCLMANO0-
rpadax Takoe Lek0AMpOBaHNE HEBO3MOXHO BBULY HELOCTATO4HONO Lara AMCKPETU3aLUN.

Trigger Horizontal Acquisition
- - 10 ms/div 100kSa/s  Sample
Auto 8 ms/ Complete 26ms  lokpts  1ebit  Histd

1.6V 105 kSafs 0s

MJ J[ 1[ W I I J\ ” il /MW

J UL

A T ol muum\
il It \uf fuil

HepocTaTouHbli War AUcKpeTu3aLuin,
HeHaZeXHOe 1eKoaMpPOBaHme

3axsart 00JibLLEro YKca NakeToB AaHHbIX 6naroaaps
rny6oKoil namsaTy

Bam tpebyetcs cO0p faHHbIX B TEYEHNE AIUTENbHBIX NEpUoa0B? Bbl MO-
XETE MCNO0b30BaTh PACLUMPEHHYIO NamsTb Nprdopos cepun MXO 4 ans
3axBata 00JIbLUEro Yucna nakeToB AaHHbIX. brarogaps rybuHe namsTn o
800 mnH otcyeTos npudopsl cepun MXO 4 cnocobHbl 3axBaThiBaTh AM-
TeNbHbIE NEPUOAbI C PA3HECEHNEM MPUYNHBI 1 Pe3yNbTaTa NO BPEMEHU.

B TeueHne Bcero BpeMeHu 3axBara faHHbIe CUrHana KOppenupyloTes no
BPEMEHM C COAEPXMMbIM MakeTa B LIENsX ObICTOON OTNaKN.

[MakeTbl ans 3arnycka 1 AexoampoBaHns

HenocTaTouHbIN War ANCKPeTu3aLmuy,
ueansHoe AeKoaMpOoBaHne NakeToB

Index  State
1 Ok
2 Ok
3 Ok
4

Start
-47.161 ms
-47.034 ms

-46.869 ms

Address type
7 bit
7 bit

7 bit

= =
Spec  Gen Menu

Data rate

310.000 kbps
309.700 kbps
310.000 kbps

Ok -46.799 ms 7 bit 42 Read 309.700 kbps

5
6
7
8
9

14[_ Ok
A\

12C details

Index  Value

1 EBh
56h

2
3 DBh
4

B7h

-46.594 ms
-46.537 ms
-46.305 ms
-46.231 ms
-46.159 ms
-45.99 ms

-45.885 ms
-45.717 ms
-45.609 ms

-45.503 ms

Ack start

-46.738 ms
-46.705 ms
-46.672 ms

-46.639 ms

Ack bit
Ack
Ack
Ack

No ack

443.800 kbps
310.000 kbps
442.400 kbps
442.900 kbps
310.000 kbps
442.900 kbps
309.700 kbps
442.400 kbps
443.400 kbps

R&S®MX04-K510
R&S®MX04-K520
R&S®MX04-K530
R&S®MX04-K550
R&S®MX04-K560
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Hu3kocKopOCTHbIE MOCNEA0BATENbHbIE LWMHI
LLInHbl fnst aBTOMOGMAECTPOEHMS

[poToKON 419 a3POKOCMUYECKOV NPOMbILLNEHHOCTI
HuskockopocTHbie npotokonsl MIPI

ABTOMOOMNbHBIE WKHBI Ethernet

12C/SPI/RS-232/RS-422/RS-485/UART/QUAD-SPI
CAN/CAN FD/CAN XL/LIN

ARINC

SPMI

10BASE-T1S



WHpauBnayanbHas HacTpoiika aKkpaHa

Macutab AekOaNPOBaHHbIX AAHHbIX TPOTOKONA MOXHO YBEMYMBATH M YMEHbLUATL C MOMOLLbLIO PY4eK YNpaBIeHUs PasBepTKoM Mo BEPTUKAIN U TOPU3OH-
Tann Un NasbLamy Ha CeHCOPHOM akpaHe. OyHkums R&S®SmartGrid no3BonaeT aMeHnTb pacnoNnoXeHine OKOH Ha 9KpaHe B COOTBETCTBUN C MPEaNo-
YTEHNAMW NOJIb30BATENS. ,ﬂ,eKOJJ,I/IpOBaHHbIe LAHHbIE LLWHBbI MOXHO HaJIOXNTb HA 3aXBaYEHHbI curHan I/I/VIJ'II/I 0T06pa3I/ITb B OTAE/IbHOM OKHe.

Horizontal

10 ms/div
Measure Add Mask Annotate é;;‘fﬁ;‘e Ssg‘{fp Recall 26ms

Trigger Acquisition
19.84 MSa/s  Sal

1.98 Mpts 16 bit Hist 1

& 4 XX Y 4 (O] o L =2

E
select  cursor

Diagram Set 1

State
Ok
Ok
Ok
Ok
Ok

Start
-46.338 ms
-46.21 ms
-46.045 ms
-45.975 ms

-45.77 ms

Address type Address
7 bit El

7 bit 56

7 bit 42

7 bit

7 bit

RWBIt
Write
Read
Write
Read

Undef.

Data rate

310.000 kbps
309.700 kbps
310.000 kbps

309.700 kbps

Serial Bus: 12C

Setup

Display
Protocol type

Filter 12¢

SDA source
Shortcuts
Channel 2
SCL source

Channel 1

Set thresholds

»

(W — W~ U RN — | VAN — W -~ VMR -~ (WO mnnnnmv'

Vertical
Horizontal
Trigger
Acquisition
Measurement
Cursor
Spectrum
Math

Apps

Logic
Settings

Save/Recall

O

Keyboard  Power

SB1 e e e e
+ P -
10MHz | 680 my/ © 10 MHz| |2C : ‘ :
DC1MQ DCIMQ c4 Logic Math  Bus

RTZP11 |1.75 V. RT-ZP11

Ref Spec Gen |Menu

State Start Address type Address RWBIt Data rate

-46.338 ms 7 bit 30 Write 310.000 kbps

309.700 kbps

-46.045 ms 7 bit 310.000 kbps

45975 ms 7 bit 309.700 kbps

-45.77 ms 7 bit

10 MHz
DC1MO
RT-ZP11

175V
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AHAJIN3 NAPAMETPOB 3JIEKTPOINMUTAHUS

JeTtanbHoe 0TOOpaXeHne CUrHaNoB ANEKTPONUTaHUS C
18-0UTHBIM pa3peLueHnem

[laxe menbyaiilune nogpo6bHOCTN BbICOKOANHAMUYHbBIX CUTHANIOB MOMYT
UrpaTh BaXHYI0 POb MPW U3MEPEHMSX MOLHOCTM, HANPUMEP, NPU Npo-
BEpKe napameTpos RDS(OH) (CBEPXHUM3KOE COMPOTMBIIEHUE KaHana B OTKPbI-
ToM cocTosiHum) ans MOT-TpaHancTopos. B pexwume HD ocumnnorpadsl
cepun MXO 4 yBennymBatoT paspelueHne no Beptikani 1o 18 paspsaos,
4TO NO3BOMISIET OTOOPAXATh U M3MEPSTb HE3AMETHbIE PAHEE AeTanu Cur-
Hanos. Ocuunnorpadbl TakXe UMET HacTpamBaeMble LMOPOBbIE GUb-
TPbI 4719 NOAAB/EHNS LWyMa — B PE3yNbTaTe MOBbIIAETCS YETKOCTb OCLMA-
norpammbl 1 0TobpaxaloTcs 6oNblle NoAPOOHOCTEN CHrHana.

105V piagram set 1 +

8 my

3anyck HEBO3MOXEH

a5mv

Bhicokasi yacToTa guckpeTusauum bnarogaps rnyookon
namsTu

[ins aHann3a pocTa UM CHUKEHUS MOLLHOCTM M MEPEXOAHBIX MPOLLECCOB
MCTOYHMKOB MUTaHNS TPEDYIOTCS BICOKAs YacTOTa AMCKPETU3ALMM U AU~
TensHoe Bpems 3anucu. Ocuunnorpadel cepum MXO 4 ¢ MakcumansHo B
JaHHOM knacce rny6uHoit namstn 1o 800 MAH 0TCYETOB CNOCOGHDI 3anu-
CblBaTb [YIMHHbIE NOCNEAOBATENLHOCTM C BLICOKOI YaCTOTOM AMCKPETU3a-
L 40 5 MAPA, OTCYETOB/C.

OOLIMPHBII aCCOPTUMEHT NPOOHUKOB: BbICOKOBOJIbTHbIE U
TOKOBbI€ NMPOOHUKM

ACCOPTUMEHT BbICOKOBO/bTHBIX MPOoOHMKOB Rohde & Schwarz coaepxut
aKTMBHble anddepeHunanbHbie NPobHUKK Ans Hanpsxerui oo 6000 B
(nuK.). 9T NPoBHMKK 0BECNEeYMBAIOT HENPEB3OIAEHHOE NOAABNEHIE
CMH(A3HOr0 CUrHana B LIMPOKOM [uana3oHe YacToT. TOKOBble MPOBHNKM
Rohde & Schwarz o6ecneyuBatoT NpoBEAEHME TOYHbIX M3MEPEHNIA NOCTO-
IHHOTO 11 NepemMeHHoro Toka 6e3 paspbiBa Lienu. MpeanaratoTcs pasnmy-
Hble Mofeny ans n3MepeHns Toka B ananasoHe ot 1 mMA go 2 000 A ¢ no-
nocon nponyckaxus o 120 Mru.

N3onmpoBaHHas cuctema npobrukos R&S®RT-ZISO cnocobHa BblaepXm-
BaTb BbICOKOE CUH(DA3HOe HanpsxeHne 1o 60 KB n UMEeET 0TAnYHOE no-
JaBneHne CMHGasHoro curdana Ha yactore 1 [Tu. brarogaps avwana3oHy
BXO[HbIX HanpsxeHuit o1 20 MB 10 3 kB cuctema NpoBHUKOB 1aeanbHO
NoAXOAUT AN UBMEPEHNIA MOLLHOCTY.
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Lindpoeoir 3anyck ang yny4LeHHOW 0TnaaKu

bnaropaps 18-paspsaHomMy paspeLleHnto No BepTukanmu cuctema Lndpo-
BOro 3anycka B cepin MXO 4 obecneynBaeT 3anyck Aaxe npu Maneniiem
W3MEHEHNN CUrHana no BepTukain. YyBCTBUTENBHOCTb CUCTEMBI 3amycka
B cepun MXO 4 coctasnsie 0,0001 neneHns n MOXET HAacTpamBaTbCs B
COOTBETCTBUM C Pa3ANYHbIMU TPEOOBAHNUAMM K 3anyCKy, HanpuMep, YTo-
Obl NPEAOTBPATUTL NOXHBINA 3anyck no wymy. Lindposoi 3anyck Takxe
MOXHO 1CM0b30BATh 191 TOT0, YTOObI M3MEHUTb YACTOTY CPE3a TOMbKO B
TpakTe 3anycka 1 COXPaHWTb MCXOAHYIO OCLMANOrpamMmMy s pOCMoTpa 1
N3MEPEHUIA.

Lindposoit 3anyck 1 pexum HD

HD
[ 16 bt ]

Bpems c6opa fAaHHbIX (MpK 4acToTe 5 MAPL OTCYETOB/C)

MXO0 4

N (60
s

KoHkypeHT 2 | 0.8

KoHkypeHT 1

0 20 40 60 80 100 120 140 160 180
Bpewms B MC




Onpepenexne KayecTBa BXOAHOW MOLLHOCTY

M3mepermne kayecTsa anekTponUTaHUs B LENSX NePEMEHHOM0 TOKa MOXET ObITb CNOXHON NPOLEAYPOA, T. K. A9 onpeaeneHns shdeKTNBHON, PeakTus-
HOW M MONHOIA MOWHOCTY TPEBYIOTCS MHOTOYMCEHHbIE pacyeThl. s peleHns 3Toi 3afaym aganbHO NOAXOAUT ocUMAnorpad, NOCKOAbKY OH HarnsaHO
NPEeACTaBNSET XapakTePUCTHKN GOPMbI CUTHANA MEXY TOKOM M HAaMpsSXEHNEM, MO3BOMSS MHXEHEPaM ObICTPO BbISBASTL W YCTPAHSTh MPo6aeMbl. Onups
R&S®MX04-K31 no3sonsieT NpoBOANTbL N3MEPEHMS KAYeCTBA ANEKTPONUTAHNS U NapanieNbHblil aHann3 TPex nap UCTOYHUKOB HAMPSIKEHNS 1 ToKa.

Measure Current i Mean o (5-dev)

1 @ Freq 60.03 Hz 60.15 Hz 59.86 Hz 60 Hz 60 Hz 36.34 mHz

2 [ crms 136V RECRERY 1358V, 135.96 V 135.96 V. 2615 mV
[&] ccrest 149 15 1.48 1.49 149 339m

4 [&] cMax 20193 V. 20401V 201.08 V. 202.07V. 202.07 V. 459.23 mV.

5 [E crms 180.46 mA 3.66 A 159.09 mA 656.38 mA 128A 11A

6 [& ccrest 379 5.05 147 m 2.83 2.96 853.84m

7 [E cvax 684.09 mA 573A 41534 mA 1.05 A 162A 124A

8 Tl Apparent 481.75 VA 481.92 VA 479.8 VA 481.03 VA 481.03 VA 446.98 mVA

9 T Factor 959 m 960 m 958 m 959 m 959 m 25858 u

10 ] Active 261.86 W 462.07W 460.22 W 26132 W 26132 W 383.99 mW

11 ] Reactive 137.01 VAR 137.28 VAR RECRERVY 136.28 VAR 136.28 VAR 495.08 mVAR

16.52° 16.58° 16 16.46 16.46° 52.3m*

EAVPOwer = — e — —— ——

Hz + + + +
15GHz |5 A/ 10MHz| 1.3 KV*A/ ;
DC 500 bC 1Ma | Voit: €1 @ 4 logic Math Bus Ref Spec Gen
User-Defined |0 A RT-ZC10| Curr.: C3 60 Hz

Menu

AHanu3s rapMoOHMYECKMUX COCTaBNSAIOLMX TOKA B COOTBETCTBMU C TPEOOBaAHUSIMU CTaHAAPTOB

Mpu pa3paboTke NMNYAbCHBIX UCTOYHWUKOB NUTaHKS TpebyeTcs coboaeHne PasfiniHbix CTaHAAPTOB Ha OrpaHNyeHe rapMOHNYECKOro Toka. [ns BbisiB-
NEHUS UCKAXEHWIA OT rapMOHUYECKIX COCTABNSIOLLNX HEODXOAMM COOTBETCTBYIOLLMIA MHCTPYMEHT. Onuma R&S®MX04-K31 BkntoyaeT B cebs aHanna rap-
MOHMYECKWX COCTaBAAOLLMX TOKA, MOMOrast NPOBOAMTL UCTbITAHNS HA COOTBETCTBUE BCEM OCHOBHBLIM CTaHAApTaM. Mob3oBaTenu MoryT 3afasars Tpu
napanenbHbix U3MEPEHNS TAPMOHUYECKIX COCTABASOLLMX.

THD RMS: 0.18% THD Fundamental: 0.18 %

Harmonic  Frequency  Magnitu..  Magnitu..  Limit Margin Status
59.99 Hz 0dB 001 d8 16.00 A 1273A Pass
11998Hz  1521dB  -11.09d8  1.080A 5127mA  Pass
179.96 Hz -29.06 dB -28.04 dB 2300A PALLYY Pass.
23995Hz  4112dB  4046dB  4300mA  401.3mA  Pass
20094Hz  4184dB  4139d8  1.140A 1114 A Pass
35993Hz  57.77dB  5037dB  3000mA  2958mA  Pass
41992Hz  6182dB  5137d8  7700mA  767.3mA  Pass
479.91 Hz -64.49 dB -52.52 dB 230.0 mA 2281 mA Pass.

e 2oms 20ms ° 20ms 3oms s 2oms 530.89Hz  6478dB  -53.29dB  4000mA  3981mA  Pass
50988Hz  47.18dB  4676dB  1840mA  169.7mA  Pass
659.87 Hz -48.05 dB -47.8 dB 330.0 mA 3171 mA Pass.
71986Hz  49.24dB  4862dB  1533mA  1420mA  Pass
779.85 Hz -49.76 dB -49.22 dB 210.0 mA 199.4 mA Pass.
83984Hz  5046dB  5006dB  131.4mA  121.6mA  Pass
80982Hz  59.95dB  5152dB  80.00mA  7671mA  Pass
959.81 Hz -59.83 dB -57.98 dB. 115.0mA 1M1.7mA Pass.
10198kHz ~ 6069dB  5829dB  70.59mA  67.57mA  Pass
107979 k.. -5886d8  -57.96d8  1022mA  9849mA  Pass
113978k.. -5402dB  -53.13dB  63.16mA  5665mA  Pass

119976 k...  -54.83 dB -54.05 dB 92.00 mA 86.07 mA Pass
70 dBA

F 123 4 5 6 7 8 9 10 1112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 2

50v/ 1GHz 5 A/ . + + + + =
DC 500 I Ve ss © 4 logic Math Bus Ref Spec Gen Menu

ov User-Defined 0 A

Onuus R&S®MX04-K31 ans aHanu3a napameTpoB 3NEKTPONUTAHMS

KayecTso ANEKTPONUTAHNA akTBHad, peakTBHasa 1 nNosiHag MOLWHOCTb, I'II/IK-CDaKTOp n ¢a305b|l7| yron

CK3 koadduumeHTa HeMHEMHbIX CKaXeHUid  0CHOBHbIE QyHKUMK B cooTBeTCTBIM ¢ EN6100-3-2 knacchl

FapmoruKu Toka A B, C, D, MIL-TD-1399 u RTCA DO-160

B panbHeiwem 6yayt nobasneHs Npoune GyHKUMM aHanmaa.
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AHAJIU3 HYACTOTHbIX XAPAKTEPUCTUK

Cosnanune gunarpamm boge B ocumnnorpadax cepun MXO 4

AHaNn3 HM3KOYACTOTHbLIX XapPaKTePUCTUK

Onums aHanuaa YacToTHbIX xapaktepuctuk R&S®MX04-K36 (FRA) no3so-
nsieT 6bICTPO M NErKO BbINOAHSATL aHaNU3 HIU3KOYACTOTHbIX XapaKTEPUCTHK
Ha ocuunnorpade. Takum 0bpa3om onpeaensercs AYX MHOXeCTBa anek-
TPOHHBIX YCTPOWNCTB, BKIHOYAS NACCUBHbIE GUIBTPbI 11 KOHTYPbI YCUNEHUS.
[t iMNYNbCHBIX MCTOYHMKOB NUTaHNs n3mepsieTcs A4X KoHTypa ynpasne-
HWS 1 KO3QOULMEHT NOAABNEHNS HECTAOUIBHOCTN NUTAHNS.

Onuws FRA 1cnonb3yet BCTPOEHHBIN B ocumnnorpad reHeparop curHa-
0B NPOM3BOLHOM GOPMBI 19 HOPMUPOBAHNS CUTHANOB BXOAHOTO BO3-
neiicteus B ananasoHe ot 10 MMy go 100 MI'u. N3mepsst COOTHOLLEHNS
HaNPSXKEHNs 4/ist CUrHana BXOAHOIO BO3AENMCTBUS M BbIXOLHOIO CUrHana
CMbITYEMOr0 YCTPOICTBA HA KAaX/0M TECTOBOM 4acToTe, OcLuniorpad
coctasnseT rpadukn koapduumenTa ycunenns n dasel B norapudmnye-
CKOM MacLUTabe.

CBoiicTBa U GYHKLMOHANIbHbIE BO3MOXHOCTM

AMnauTygHble npodunu

C nomotbto R&S®MX04-K36 nonb3oBatenu MoryT HacTpansarb amnin-
TyaHble MPOGUAN A BBIXOGHOMO YPOBHS reHepatopa. 310 noMoraert on-
TUMU3VNPOBATb OTHOLLEHME CUTHAN/LIYM B Pa3fIMYHbIX ANana3oHax 4actor
npu n3meperusix A4X KoHTypa ynpasnerus n koaGUUMEHT noLaBneHus
HecTabUAbHOCTI NuTaHus. M0Nb30BATENN TaKKE MOTYT 3arpyxarb Tabau-
Libl COOTBETCTBUS [1sl HACTPOEK reHepaTopa.

YnyyweHHoe paspeLueHne n nogaepxka Mapkepos
Monb3oBaTeny MOryT ONPeaensTb KOAMYECTBO TOYEK HA Aekajy, YTOObI
HacTpamBath TpebyeMoe paspellerme 1 Bpems passepTku. Ha namepeH-
HbIX KPMBBIX MOXHO Pa3melLiaTb MapKepbl, MPU 3TOM COOTBETCTBYHOLLME
3Ha4eHus napameTpoB oTobpaxaioTcs B Tabauue. C NomMoLLbi GYHKUMK
ABTOMATMYECKOrO Pa3MeLLEHMS NOIb30BATENN MOTYT IETKO ONPEAENsTh
VHTEPBaN fonycka no dase 1 KO3OOUUNEHTY YCUNEHUS.

NapannenbHoe oTobpaxeHne BpeMeHHOIi 0bnacTu

Bnaroaaps 04HOBPEMEHHOMY OTOBPAXEHMIO BPEMEHHOI U YaCTOTHON 06-
NacTV NONb30BaTENb MOXET 0BHAPYXMBATb MCKAXEHMS, BHOCUMbIE BXO[-
HbIM CUTHAJIOM W BbI3bIBAIOLLME OLIMOKI B M3MEPEHNAX. DTN NCKAXEHNS
CNOXHO YBMAETb Ha OLHO Nuwb avarpamme boge. OKHO BpeMeHHOI 00-
nacTv BMECTE C avarpammoli bofie 3HaYnTenbHO NOBbILLAET YA00CTBO Ha-
CTPOVIKM aMAANTYAHOTO NPOdUAS A0 ONTUMANBHOTO YPOBHS.

Tabnuua peaynbTaToB
B Tabnuue pesynbTatoB 3MEPEHUIi 0TOBPAXAOTCS 3HAYEHNS YaACTOTbI,
KO3 dULMEHTA yCuneHns 1 $Ga3oBoro cagura B Kaxaon M3MepeHHo

A

Touke. Mapkepbl 1 TabnLa Pe3ynbTaToB NO3BOASIOT HTEPAKTUBHO OTO-
Bpaxatb BbIOpaHHY0 MHbOPMaLWIO. B LeNsx COCTABAEHNS OTYETOB CHUM-
Ku 9KpaHa 1 TabanLly pesynbTaToB MOXHO COXpaHsTh Ha USB-HOCKTENb.

LLinpokuii accopTUMEHT NPOOHUKOB

To4HOCTb M3Meperns AYX KOHTypa ynpasieHus 1 KoaduuneHTa no-
[JaBEHNS HECTAOWNBHOCTY NUTAHWS 3aBUCKT OT BbIGOPA MOAXOAALLNX
NPOGHNKOB, T. K. pa3mMax aMnauTyAbl BXOAHOIO 1 BbIXOAHOTO HANPSXXEHNS
MOXET ObiTb 04€Hb HEBOMbBLUNM HA HEKOTOPbIX TECTOBbIX YACTOTAX. AT
Masible aMnaNTybl MOMYT NOAABASATLCS COOCTBEHHbIM LIYMOM OCLMANO0-
rpacda uian KOMMYTALMOHHBIMI NOMEXami UCTbITYEMOro YCTponcTsa. Mol
peKOMeHIyeM ManoLLymsiime naccusHble NpobHuk R&S®RT-ZP1X ¢ no-
nocon nponyckanus 38 M n koadduumentom aenexus 1:1, nockonbky
OHM CHUXAIOT OLLIMOKM 3aTyxaHus 1 06ECNEYMBAIOT HAWNYYLLIEE COOTHOLLE-
HWe CUrHaN/LWyMm.

Onuus R&S®MX04-K36 ans aHann3a 4acTOTHbIX XapaKTepPUCTUK

Mpumeyanmne: R&S®MX04-B6 aBnseTcs HEOOXOANMBIM YCOBUEM 1S aHANN3a YACTOTHbIX XapaKTEPUCTUK.
01 10 Ml 2o 100 MTy,

DUKCUPOBAHHBIA MW AMNANTYAHbIA NPOGUNb

[lnanasoH yactot
Pexum amnanTygpl
YpoBeHb amnauTybl ot 10 mB no 10 B pnq Bbicokoro umneaaxca; ot 5 MB 1o 5 B ong 50 Om

KOHTpOnbHbIE TOYKN ot 10 o 500 Toyek Ha Aekagy
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OTNAAKA WWAH MUTAHUA U KOMMYTALUOHHbBIX

XAPAKTEPUCTUK

Otnagka u onpepeneHne xapaktTepncTtmk LWnUH NUTaHNA

TouHble nsmepeHus nynocauuin u nomex (PARD)
Ocumnnorpadbl MXO He MMetoT cebe paBHbIX B M3MEPEHNSX YPOBHS LLyMa
W NyNbCaLynin MOLWHOCTW. Hn3kuit ypoBEHb COOCTBEHHOrO Lyma obecne-
Y1BAET TOYHOCTb M3MEPEHNI LENOCTHOCTM NUTAHNS aXe B Pa3Mepe He-
CKOMbKMX MUAANBOALT. Ocumnnorpadsl OTAMYAIOTCH NPEBOCXOAHON CKO-
POCTLIO COOPa AaHHBIX 1 YHUKANbHO GyHKLMel 3anycka FreeRun ang
ObICTPOrO BbIIBAEHNS HEPErYASIPHBIX NYNbCALMIA, a TakKe NePUOANYECKMX
n cnyyainHbix nomex (PARD). HenpeB3soilneHHble aBTomatnyeckme usme-
penns B MXO yckopsoT NPOLECC CTAaTUCTUHECKON KOPPENsLmm 3a CHET
ObicTporo cbopa aaHHbix. Ocumnnorpadsl Takke 00eCneYnBaIOT BbICOKME
cMelLeHns £5 B npn makcumanbHO YyBCTBUTENLHOCTY W NO3TOMY MPK-
rOAHbI 151 NPOBeAeHNs 6230BbIX M3MEPEHUIA LLIENOCTHOCTI NUTAHUS AAXE
npu Hanuyum 10 naccuBHbIX NPOBHNKOB.

Onpepenexne xapakTepUCTUK NepekIoYeHns MOLLHOCTH
TpaH3ucTopa

[Insl HOBbIX TEXHONOTWIA B BbICTPOAENCTBYIOLLNX YCTPOIICTBAX HA OCHOBE
MOI-TpaH3ucTOPOB, GUNONSAPHBIX TPAH3UCTOPOB C M30MPOBAHHLIM 3a-
TBOPOM ¥ LUMPOKOIA 3anpelLeHHON 30HbI Tpebyetcs bonee noapobHoe
NCCneaoBaHne XxapakTepucTUK NEPEKTOYEHNS TPAH3NCTOPA B LENsX No-
BblLLEHNS 3DOEKTUBHOCTY PAbOTbl CUCTEMbI B LIENOM 11 60NEE TOYHOTO
ynpasnexus no Bpemenn. Lindposoii 3anyck B cepun MXO obecneunBaet
TOYHBII 3aMyCK C KOHTPOAMPYEMbIM MNCTEPE3NCOM, KOTOPbI NpeaoTepa-
LIaeT NOXHOe 0BHapyxeHue cobbiTuin. MocneaosatenbHblin 3anyck ABR

C HYNeBoW 3aaepXKOii Mexay COBbITUSMI Takxe NO3BONSET CO3MaBaTh
CNOXHbIE CXEMbI 3anycka, KOTOPble HEBO3MOXHbI 6€3 CUCTEMBI LMDPO-
BOTO 3anycka. 18-pa3psiHblii PEXWM BbICOKOI YETKOCT 11 30HANbHBIN
3anyck B cepun MXO 0b6ecneynBatoT NPEBOCXOAHOE BbISIBNEHME COObITUN
JaxXe B YCNOBUSIX MOBILIEHHOrO LIYMa.

OnpepeneHne XxapakTepPUCTUK LIWH NMUTAHUS C MOMOLLbIO
BbICOKOTOYHbIX NPOOHUKOB

Mpo6Huk R&S®RT-ZPR naeanbHo NoaXoauT AN TOYHOMO ONpeaeneHus
XapakTepUCTUK LUKMH NUTAHUS C LUMPOKO NOAOCON NPOMYCKaHWs, BbICOKOM
YYBCTBUTENLHOCTbIO, HU3KMM YPOBHEM LUyMa M GONbLLOI KOMMEHcaLlNel
cmeLlenus. brarogaps nonoce nponyckanns fo 2 I, 4yBCTBUTENBHO-
¢t 1o 1:1 koadduumenTa ocnabnenns 1 HU3KOMY YPOBHIO LyMa Npo6-
Huk R&S®RT-ZPR no3BonsieT 04eHb TOYHO M3MEPSITh YPOBEHb MyNbCaLMIA.
MpOBHMK MMEET PaCLIMPEHHBIE BO3MOXHOCTM YaCTOTHOTO aHanu3a, Ko-
TOpble 06ecneynBatoT AGOEKTUBHOE BbIBAEHNE NEPUOANYECKNX W Cly-
YyaitHbIx nomex (PARD). Kpome TOro, Npo6HIK OCHALLEH NPELM3NOHHBIM
18-pa3psiHbIM BONLTMETPOM NOCTOSHHOIO Toka (R&S®ProbeMeter) ans
MIHOBEHHOTO CYUTBIBAHUS MOCTOSHHOMO HANMPSXEHWS, YTO AONONHUTENBHO
MOBbILIAET TOYHOCTb UBMEPEHWIA.

be3onacHOCTb u3amMepeHUit C U30NSALUEN N BbICOKUM
K03dduuMeHToM nogaBneHnsi CMHGa3Horo curHana
N3onuposanHas cuctema npo6Hukos R&S®RT-ZISO npeaHasHayeHa as
NPOBEAEHNS N3MEPEHWIA B CIIOXHBIX YCIOBKSX BBICOKOrO HAMPSXEHNs 1
ObICTPOrO NEPEKoYeHNs. BONOKOHHAsA KOHCTPYKLMS CO3AAET rafbBaHu-
YECKYI0 Pa3BA3Ky MeXZY UCMbITYEMbIM YCTPOACTBOM U M3MEPUTENLHON
YCTaHOBKO, Barofaps Yemy A0CTUraeTCcs MakCUManbHbliA KOAOOULNEHT
noAaBneHns cuHdasHoro curHana Ha yactote Ao 1 ITu. MpobHuK non-
HOCTbIO COBMECTUM C ocuunnorpadamu cepim MXO 1 0cobeHHO ya06eH
npy ONPEAENEHNI XapaKkTePUCTUK NEPEKTIOYEHNS HA CTOPOHE BbICOKOrO
HanpsXeHus, rae ObICTPbIE N 3HAYUTENbHBIE NEpPenafbl HanPSXeHUs Ha
NCTOYHIKE FeHEPUPYIOT ObICTPbIE CUHDA3HBIE CUrHabl. MPOBHNK Takxe
NPUrOLEH LS U3MEPEHNS TOKA B LUIMPOKOI MOAOCE NPOMYCKaHKs Ha no-
CNEeaoBaTeNbHOM LUYHTMPYIOLLEM PE3UCTOPE.
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BCTPOEHHbIA FTEHEPATOP CUT
®OPMbI

KoMnakTHbIA 1 HACTpanBaeMblii

[lByxKaHanbHbIli reHepaTop CUrHanoB NPON3BOJbHOA
dopmbl 100 My

Ocuunnorpadbl MXO 4 ¢ onupeit R&S®MX04-B6 ocHallieHbl BCTPOEHHbIM
[IBYXKaHa/IbHbIM FTEHEPATOPOM CUTHANOB NPOK3BOALHOIA hopmbl 100 ML,
['eHepaTophbl C 4aCcTOTOM AMCKPeTU3aLwmn 0 625 MIH OTCYETOB/C 1
16-pa3psiaHbiM pa3pelleHnem MOXHO MCMONb30BaTh B LIEASX peanusayn
annapaTtHbIX NPOTOTUMOB UK B 06pa3oBaTeNbHbIX LeNsx. BCTpoeHHble
reHepaTopbl NO3BOAAIOT NOAABATL HA UCTBITYEMOE YCTPONCTBO CUTHAbI
BXOJHOrO BO3/ENCTBIS CTAHAAPTHOM MW NPOM3BONLHON GOpMbI. OHK
MOryT paboTaTb B Ka4eCTBE reHepaTopoB QYHKLMIA 1/uan MOAYAALMK, a
Takke NOAAEPXMBAIOT Pa3BEPTKM.
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HAJIOB NPOU3BOJIbHOM

Lunpokwii BLIOOP GOPM CMIHAIOB M TUMOB MOAYNALUN
BCTpoeHHble reHepaTopbl CUrHaN0B NPOM3BOALHOI GOPMbI MO3BONSKOT
nofaBaTh Ha UCMbITYEMOE YCTPOVCTBO CUTHAbI BXOLHOTO BO3AENCTBIS C
pasnuyHbIMKU GOPMaMK CUTHaNA: CUHYCOMAANbHas, NPAMOYroabHas/MM-
MyNbCHasl, IMHEHOE HApaCTaHue, TPEYroNbHas, KAPAUHANLHBIA CUHYC,
Npou3BONbHAA Win Wwym. [ing Bcex hopm CurHana MOXHO 3afaTb 4acToTy,
amnanTyay, CMELLEHME 1 LYM, a Takxe J00aBUTb NAKETHbIE CUTHabI.

®yHKUMSA MOAYNALUMY NOLAEPXMBAET aMMANTYAHYIO MOAYSLMIO, YaCTOT-
HYI0 MOZYNSLIAD, YACTOTHYIO MAHWMYNSLMIO W LUMPOTHO-UMIYbCHYI0 MO-
Oynaumio s GopmM CUHYCOMAANBHON KPUBOI, NPSMOYTONbHIKA, TPey-
rOJIbHMKA NI TMHEAHOTO HapacTaHus.
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TexHnyeckme xapakTepuUCTUKN reHepaTopa CUrHanoB Npou3BONbLHON GOPMbI

2 KaHana
100 Mry,

AHanorosblil BbIXOA,

|.|.|I/Ipl/leI nonochbl;

Avnimyaa 50 Om: ot 5 MB 1o 5 B (pa3max)

JlnvHa curHana nponssonbHON GopMbl
YacroTa auckpetmsaumm

PaspeLuenue no Beptikani 16 out

Beicokwit mnesanc: ot 10 mB go 10 B (pasmax),

o1 1 otcyeta 0 40 MIH OTCYETOB Ha KaHan

ot 1 otcyeta/c po 312,5 mnH 0TCYETOB/C

» ['eHepaTop QYHKUWIA W CUrHANOB NPOKU3BOBLHON GOPMbI
(NOCTOAHHBIIA TOK, CUHYCOMAANBHBIA, MPSMOYrONbHbIA/MMNYILCHBIN, TPEYTONbHbINA, MHEHOE HAapaCTaHue, MMHEHbIA cnag,

Pexumbl paboTbl

» CBUNMPOBaHME MO YacToTe
» Llym
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KapavHanbHblil CUHYC, NPOU3BOMbHbIIA)
» Moaynaums (amMnanTyaHas Moaynauus, 4acToTHas MOAYNSLMS, YaCTOTHAS MaHUMYNSLMS, WAPOTHO-MMNYAbCHAS MOAYSUMS)



OBLUNPHBIN ACCOPTUMEHT

[NPOBHMNKOB

MPABUJIbHbIA MPOBHUK A9 HAMNYYLLErO U3MEPEHUS

LLupokwii BLIOOP NPOBHNKOB AN peLueHns NioobIx
n3mepuTenbHbIX 3aga4

MoNHBbI aCCOPTUMEHT BbICOKOKAYECTBEHHBIX MACCUBHbIX 11 aKTUBHbIX
NPOBHUKOB OXBATBIBAET BCE 3afia4u U3MEPEHUs. AKTUBHBIE MPOBHMKN CO
BXOZIHbIM MneaaHcom 1 MOM CO3[alT MUHUMANbHYIO HAarpy3Ky B pa-
60Yelt TOYKE MCTOYHNKA CUTHaNa. AKTVBHBIE HECUMMETPUYHBIE MPOBHMKN
MMEIOT 04EHb WMPOKMIA AMHAMWYECKMIA AnanasoH, Hanpumep, 60 B (Vpp)
Ha yacTote 1 T, YT0 NpeaoTBPALLAET UCKAXEHNS CUrHANA aXe Ha Bbl-
COKMX YacToTax.

MonHbI acCOPTUMEHT NPOOHMKOB A1 U3MEpPEeHui
napameTpoB 3NEKTPONUTaHUS

AcCOpTUMEHT CneLnanM3npoBaHHbix MPOBHNKOB 1S N3MEPEHUIA MOLLL-
HOCTM COAEPXMT aKTUBHbIE N NaCCUBHbIE MPOBHUKM AN Pa3ANYHbIX
[JMana3oHOB HANPSKEHNS 1 Toka — OT MKA 0 KA 1 ot MkB 10 KB.
CneupannanpoBaHHble NPOGHIKK Ast LWUH NUTaHUS 0OHAPYXMBAIOT Aaxe
HeOONbLIME U CAYYANHBIE UCKAXEHNS B LUMHAX MUTAHWS MOCTOSHHOMO TOKA.

12:bit ADC

wxoa4 - 15GHz
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MwukpokHonka ans yaoGHoro ynpaeneHms npubopom

3HaKomasi CUTyaLys: Bbl TLATENBHO PACMONOXUAM NPOBHMK HA UCTBITYEMOM YCTPOIA-
CTBE 11 XOTUTE Ha4aTb N3MEPEHNS, OfIHAKO PYKM 3aHsTbl. MUKPOKHOMKA Ha aKTUBHbIX
npobHukax Rohde & Schwarz nomoxeT pewnTs a1y npobnemy. OHa ynobHo pacnono-
XEHa PSIOM C HaKOHEYHMKOM NPOOHIKA 1 O3BONSIET HA3HAuATb Pa3ninyHble GYHKLNK,
TaKie KaK 3anyck/0CTaHOB, aBTOHACTPONKA 1 PETYIMPOBKA CMELLEHNS.

BbicokoBOMbTHbIE AMddepeHLnanbHbie NPOBHUKK

BbicokoBonbTHblE AnddeperumanbHbie npobruk R&S®RT-ZHD 1MeloT NpeBOCXOaHbIi
koadduumeHT nopasnexns cuHdasHoro curHana (CMRR) B wmpokoii nonoce npony-
ckanms 10 200 ML, m cnoCOBHbI HAEXHO M3MEpPSTb NUKOBbIE HanpsixeHns 1o 6000 B.
9T NPo6HMKKM 0BNAAAIOT HENPEB3OMAEHHO HU3KMM YPOBHEM LUyMa W NO3TOMY Uaeanb-
HO NOAXOAAT AN aHaNM3a MOLLHOCTI NEPEKNIOYEHNS.

Kak v npoyue aktneHble npoBHuKkKM B accopTmenTe Rohde & Schwarz, npoGHukn
R&S®RT-ZHD 060pynoBaHbl NpeLy3noHHbIM BonbTMETPOM R&S®ProbeMeter, koTopbiid
00ecneynBaeT TOYHOCTb n3MepeHmii 0,1%, TouHoCTb yeunenns 0,5% 1 04eHb Manblil
npeid namepeHnid. OHM TakxKe UMEIOT BCTPOEHHbIN aHanoroBblit Guabtp 5 MIw, 3By-
KOBOW WHAVKATOP NPEBBILLEHNS CUHDA3HOTO HAMPSXXEHUS 1 MUKPOKHOMKY [N NOSIHOTO
yNpaBAeHUs N3MEepPeHUAMUM Ha NPOBHMKe.

BbicokoBONbTHBIE AnddEpeHLmanbHbe NPOGHIUKM ANs aHANN3a MOLLHOCTY NePEeKIIYeHMs.
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Komnanwns Rohde & Schwarz npeanaraeT Wnpokniti aCCOPTUMEHT NPOBHNKOB A PELLEHNs NoBbIX 3aaay.

MaccuBHble NPOGHMKYM BXOAST B KOMNAEKT NOCTABKM KaXA0ro oCLmuA-
norpada Rohde & Schwarz. OHu npescTasnsioT co6oi Hepoporue
YHUBEPCANbHbIE PELIEHNS ISl LUMPOKOTO CNEKTpa NPUMEHEHMIA.

R&S®RT-ZP11, R&S®RT-ZP1X

970 9KOHOMUYHAS 1 B TO Xe Bpems GyHKLMOHANbHAA anbTepHaTMBa
aKTVBHBIM NPOBHMKaM, Koraa TPEBYKTCS M3MEPEHNS BbICOKOYACTOT-

R&S®RT-7Z80 HbIX CUTHAN0B B HU3KOMMMEAHCHBIX MHMSX. HU3KMit BXOAHOI UMne-
JAHC OCTAeTCs NPAKTUYECKN HEU3MEHHBIM BO BCEV MOMOCe Npomnycka-
Hust. MPOBHIKI UMEIOT YPE3BBIYANHO HU3KYI0 BXOLHYIO EMKOCTb, 04€Hb
HU3KMA YDOBEH LUYMa 11 BBICOKYIO CTEMEHb IMHENHOCTY.

OuyeHb LWMPOKMIA IMHAMUYECKMIA AMana3oH, UCKIKOUYNTENbHO HU3KOE

CMeLLEHIe 1 Manas NorpeLlHOCTb YCUEHIS B COYETAHUM C NPaBUb-

HO NOA06PAHHBIMY NPUHALNEXHOCTAMI JENAI0T 3TN NPOBHUKN nae-
R&SPRT-ZS10L. R&S®RT-ZS10E, R&S®RT-ZS10 allbHbIM JONONHeHneM k ocuunnorpadam Rohde & Schwarz.
R&S®RT-2S20, R&S®RT-ZS30, R&S®RT-2S60

‘ ‘ ‘ AYX C nNOCKOW BEPLUNHON 1 BbICOKMIA BXOAHON UMNEAAHC B COYeTa-
I ) | \ HUW C HU3KOIA BXOAHO EMKOCTbIO MO3BOAAIOT BbINOMHATL NPELN3NOH-
L L Hble n3meperus anddepeHumanbHbix CUrHaN0B C HU3KON Harpyakoi
7 R&S®RT-ZD10, R&S®RT-ZD20, R&SCRT-ZD30), Ha MCMbITYEMOE YCTPOICTBO. Bbicokas CTeneHb Noaasnerus cuidas-

R&S®RT-ZD40: wrblpesble agantepsbl Ans yiobHOro  R&S®RT-ZD40 HOro cUrHana BO BCelt onoce NPonyckaHus NPOBHMKa rapaHTupyeT
WN3MEHEHNA PACCTOAHNA MEXY KOHTaKTaMun BbICOKMI1 YDOBEHb MOMEXOYCTONYMBOCTH. CneuvanbHble LITBIPEBbIE
afanTepsb! obecneyusaioT LUMPOKKNE BOSMOXHOCTN NOAKTIOYEHNA 1
BbICOKYIO TOYHOCTb M3MEPEHNA CUTHanNa.

BHewwHuit atTeHtoatop
R&S®RT-ZA15 ana
R&S®RT-2D20/-ZD30

LLupokas nonoca NponyckaHiusi, BbICOKas YyBCTBUTENbHOCTb, CBEPX-
R&S®RT-ZPR20, R&S®RT-ZPR40 HU3KNIA YDOBEHD LLyMa 11 YBENNYEHHOE CMELLEHNE NOCTOSHHOI CO-

CTaBNAIOLLEN TOKa AENaIOT 3T NPOBHUKM NPEBOCXOAHBIM MHCTPYMEH-

TOM A1 ONPELENeHIst XapakTePUCTUK LWNH NUTaHNs. BCTPOEHHbIN

NPELM3NOHHbIN BOLTMETP MocTosHHOMO Toka (R&S®ProbeMeter)

00€eCneynBaeT MrHOBEHHOE CYUTBIBAHWE 3HAYEHMIA NOCTOSHHOO

Hanpsixexws.

ACCOPTUMEHT BbICOKOBOJIbTHBIX NPOBHIKOB KOMNaHMN

Rohde &Schwarz coaepXuT naccuBHble HECUMMETPUYHBIE 11 aKTUBHbIE

nmddepeHumanbHbie NpoGHUKK Ans Hanpsxeruit 1o 6000 B (nuk.).

R&S®RT-ZH03. R&S®RT-ZH10. R&S®RT-ZH11 PasnnyHble Mofen no3soNAIoT BbINOAHATL M3MEPEHNS BNAOTb A0 Ka-
R&S®RT-ZD01. R&S®RT-ZHDO7. R&SCRT-ZHD15 Teropun V. InddepenunanbHble Npo6HIKM 06€CNEYMBAIOT UCKIIOYH-
R&S®RT-ZHD16. R&SCRT-ZHDE0 TeSbHbIA KO3QDUUNMEHT NOAABNEHNS CUH(A3HOTO CUrHANA B LIMPOKOIA

non0ce NPOMyCKaHUS.

TokoBble npo6HuMkn Rohde & Schwarz obecneyvsaloT nposeaeHne
TOYHbIX 3MEPEHII NOCTOSHHOTO 1 MEPEMEHHONO Toka 6e3 paspblBa
Lenu. MpeanaratoTcs pasnnyHble MOAENM st U3MEPEHNS TOKOB B

R&SCRT-ZCO2 R&S®RT-ZCO3. R&SCRT-ZCO5B nuanasote ot 1 MA o 2000 A ¢ nonocoit nponyckans 1o 120 Mru,
R&SCRT-ZC10. R&S®RT-ZC10B, R&SCRT-ZC15B TokoBble NPOBHUKI NPEANAraioTes ¢ MHTEPHENCOM NPOBHNKOB
R&S®RT-ZC20 R&S®RT-ZC20B. R&S®RT-ZC30 Rohde & Schwarz unu pasbemom BNC ans BHELIHEr0 MCTOYHMKA
R&SCRT-ZC31 MUTAHV.

b dexTBHBIE NPOBHIKM HANPSXEHHOCTV ANEKTPOMArHUTHOO NONs B

6nuxHen 30He ana ananasona yactot ot 30 MIy, ao 3 ML 1 4onoaHu-
R&S®HZ-15, R&S®HZ-17 TENbHbIIA NPefyCUNTENb PACLIMPSIOT 061aCTb NPUMEHEHNS OCLMANO-

rpados cepun MXO 4, 106aBnss BO3MOXHOCTb BbisiBneHns IMIT.
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N MHOTOE APYTOE...

OCLMNNOrPA®, KOTOPbIN PACTET BMECTE C BALLUMMU
TPEBOBAHUAMMU

MonHocTbio NporpammHas MoaepHU3aLmMa nog, Bawiv TpeboBaHms

Ocuunnorpadbl cepumn MXO 4 nerko noacTpamsaiotcs nof nameHeHns B npoekte. Ocumnnorpadsl MXO 4 nocTaBastoTcs Co BCEMM annapaTHbIMIA 1
nporpamMmMHbIMI onumsamun. [ing akteaumy TpebyeMoi onunn cneayet nprobpecTi inuer3nio Ha MO 1 akTuBMpoBaTb GyHKUMIO NGO NPOBECTM 0OHOB-
NEeHUe nyTeM BBOAA MPOrPaMMHONO Kiioya. 3T0 BKIOYAET B CeOS pacluMpeHne noaocs nponyckanus o 1,5 MM, onumio CMeLIaHHbIX CUrHaNoB, paciumn-
PEHWE NamsiTI, FTeHePaTop CUrHAIOB NPOM3BOBLHON GOPMbI, 3aMyCK 1 IEKOAMPOBAHNE NOCNEA0BATENbHO WMHbI, AHANIM3 YACTOTHBIX XapaKTEPUCTHK.
Bce 310 3HauMTENBbHO YNpOWAET NpoLeaypy MOAEPHU3ALMN.

PerynsipHble 06HOBNeHUs BCTPoeHHoro MO

PerynsipHble 06HoBNEHMUS BCTPOeHHOro M0 no6aBnsioT HoBble 6a30Bble GyHKLMKM B ocuuanorpadbl cepun MXO 4. 3arpysute HOBEIALLYID BEPCUIO BCTPO-
enHoro M0 ¢ www.rohde-schwarz.com 1 yctaHoBuTe ee ¢ noMollbio USB-Hakonutens win yepes nopt LAN. B peaynbTate Bau ocumunnorpad cepum
MXO 4 Bcerna 6yaeT 0TBeYaTb NOCAEAHEMY COBY TEXHUKM.

MHoros3biyHaa noaaepxka: BblOop U3 TpUHaALUATU S3bIKOB

Monb3oBatenbCkuii MHTEPGENC N MHTEPaKTIBHAS CrnipaBka ocuunnorpados cepum MXO 4 nogaepXmBaloT TpMHAALATL S3bIKOB (HIMACKUIA, HEMELKIIA,
(bpaHLy3CKUIn, UCNAHCKUI, UTANBbAHCKIIA, NOPTYraNbCKWiA, YELICKWIA, NONbCKNA, PYCCKUIA, YNPOLLEHHbIA 1 TPAANLUMOHHBIA KATANCKIIA, KOPENCKIMIA U SMOH-
Cckuit). 3MenuTb 53bIK MHTEpdERca MOXHO NPSAMO BO BpeMst paboTbl nprubopa, 370 3aiMET LI HECKONBKO CEKYHA,

be3onacHag TpaHCNOPTUPOBKA M NPOCTas yCTaHOBKA B CTOWKY
BonbLuoit BEIGOP NPUHAANEXHOCTEN ANS XpaHEHUS 1 TPAHCMOPTUPOBKM rapaHTUPYIOT NOHYIO 3almTy 1 yao6cTBO NepeBo3ku ocumanorpados MXO 4.
KomnnekT fnst MOHTaxa B CTOMKy 00ecneynBaeT yao6Hyt0 yCTaHOBKY ocuuanorpada B MHTErPUPOBaHHbIX CPeaaX.

MpuHapgnexHocTu

MepeaHss kpbilka R&S®MX04-Z1
Msirkuit yexon R&S®MX04-23
TpaHcnopTHas CymKka-Tenexka R&S®MX04-74

KomnnekT ans MoHTaxa B 19-at0iMOBYIO

. R&S®ZZA-MX04
CTOMKY

CranpapTHoe kpennenne VESA 100 x 100 mm ¢ 06patHoii
CTOPOHbI Kaxzoro npubopa

KpenexHbiit nhtepdeiic VESA

N v e o o

30



' ' .
7 " -_\ R i ; ~
Rohde &Schwarz Ocumnn()‘ypad> cepum MX0 4 31 " *

¥ .




TEXHNYECKWE XAPAKTEPUCTUKH
BA30BOI0 BJIOKA

Cucrema BEPTUKaNIbHOro OTKJIOHEHUA: aHaNI0roBbie KaHabl

BxoaHble kaHanbl 4 kaHana
50 Om £ 1,5%,

BXozHOi MMneaaHe TMOM = 1% || 12 N (n3m.)

Monoca nponyckanus (-3 Ab) npy BX0gHOM umnesaxce 50 Om
MXO0 4 > 200 My,
MXO 4 ¢ onumeit -B243 > 350 MIy,
MXO 4 ¢ onuueit -B245 > 500 Mry,
MXO 4 ¢ onupeii -B2410 2110y
MXO 4 ¢ onumeit -B2415 >1,5MTu"
npu BXOAHOM UMnesaHce 1 MOm
MXO 4 > 200 M (13m.)
MXO 4 ¢ onuweit -B243 > 350 My, (uam.)
MXO 4 ¢ onuueii -B245 > 500 MTw (13m.)
MXO 4 ¢ onupeit -B2410 > 700 My (n3m.)?
MXO 4 ¢ onupeit -B2415 > 700 My (13m.)?

[lononHuTenbHble GUILTPLI NOAOCH! MPONYCKaHUs Npeanara-

10TCS 10 BEPXHEro Npejiena nonockl nponyckaHus npuéopa. 17T, 500/350/200/100/50/20 MI'u (u3m.)

Bpems HapacTaHus/cnaaa (pacyeTHoe) ot 10% 10 90% npu 50 Om
MXO 4 <1,75Hc
MXO 4 ¢ onuweit -B243 <1HC
MXO 4 ¢ onumeit -B245 <700 nc
MXO 4 ¢ onuwei -B2410 < 350 nc
MXO 4 ¢ onumeit -B2415 <234 nc
PaspeLeHne no Beptukani P .
10 18 pa3psifoB B pexume BbiCOKOI 4eTkocTh (HD)
IddexTnBHAd paspsLHOCTb (13M.) npu 50 Om, 50 MB/zen, ¢ pexumom HD v undpoBbiMu dunbTpamu, cudycouaanbHblii curhan 10 My, ¢ nonHoi wkanoii 80%
10 MI'y 10,1
20 My 9,6
100 My 8,7
200 My, 8,4
300 MI'y, 8,2
500 MI'y, 7.9
11Ty 7.3
ot 0,5 mB/nen o 1 B/nen,
YyBCTBUTENBLHOCTb MO BXOZY npn 50 Om BCS1 N010CA MPONYCKaHWS aHaNoroBOroO CirHana NoAaepxmea-

€TCA A1 BCEX YPOBHEIA BXOAHOI YyBCTBUTENLHOCTY
ot 0,5 mB/aen o 10 B/gen,

npu 1 MOm BCS M010CA NPONYCKaHWS aHaNoroBOr0 CUrHana NoAnepxmBea-
€TCA /15 BCEX YPOBHEI BXOAHOI YyBCTBUTENLHOCTH

TOYHOCTb YCUNEHs N0 MOCTOSIHHOMY HanPSKEHNIO 3HaYEeHNs CMELLEHNS W No3nLKM yeTaHoBneHbl B 0 B, nocne aBTonoacTpoiiku
YyBCTBUTENBHOCTL MO BXOAY > 5 MB/men +19% NONHO LuKanbl
4yBCTBUTENBHOCTL MO BX0AYy OT < 5 MB/nen 1o > 1 MB/aen  +1,5% nonHoit wkanbl
4yBCTBUTENBHOCTL MO BX0dy < 1MB/nen +2,5% NONHON LKanbl
CBsi3b N0 BXOAY npu 50 Om MoCTOSHHbIIA TOK
npu 1 MOm nocr., nepem. (> 7 ')
MakcumanbHoe BXOIHOE HanpsiXeHne npu 50 Om 5B (CK3), 30 B (nuk. )
i 1 0 300 B (CK3), 400 B (nuk), cHuxerue Ha 20 Ab Ha aekaay [0
5B (CK3) Bbiwe 250 Iy,

400 B (CK3), 1650 B (nwm.),
300 B (CK3) (CAT II);

npn 1 MOM ¢ naccuBHbIM NpobHuKkom R&S®RT-ZP11 YXYALWEHNE XapaKTEPUCTUK 11 NOAPOBHbIE CBEAEHNS CM.
R&S®RT-Zxx TexHnyeckue xapakTepucTuki CTaHAapTHbIX
npo6Hukos (PD 3607.3851.22)

[nanasoH nosuumun +5 nen
[nana3soH cmellerus npu 50 Om YyBCTBUTENBHOCTb MO BXOZY
ot 100 MB/nen o 1 B/men +20 B
o1 0,5 MB/nen no < 100 MB/nen 5B

' aWanorosas nonoca nponyckaxus 1,5 'L B pexnume yepeaoBaHus ¢ 4acTOTON AMCKpeTN3aLmMmn 5 MApa 0TCYETOB/C B peabHOM MacluTabe BpeMeHn
4 C naccusHbIM npo6HuKkomM R&S®RT-ZP11.
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Cuctema BEPTUKaJIbHOr0 OTKJIOHEHUSA: aHaNIoroBble KaHabl

[lnanasoH cmetleHus npu 1 MOm

TOYHOCTb CMELLEHNS

TOYHOCTb M3MEPEHNA MO NOCTOSHHOMY TOKY

MexkaHanbHasi u30nsLus
(kaxzplii KaHan ¢ OMHAKOBOW YYBCTBUTENBHOCTLIO MO BXOLY)

YyBCTBUTENLHOCTb MO BXOAY
o1 800 mB/men o 10 B/nen
ot 80 MB/nen no < 800 MB/zen
o1 0,5 mMB/nen no < 80 mB/nen

nocne AOCTAaTOYHOrO NOAABAEHNS LyMa M3MEPEHNS C NOMO-
Lbl0 pexvma BbiCOKOI YeTkocTi (HD), ycpeaHenus ocumnno-
rpaMmbl U COYETaHms 060NX METOA0B

BXO/1Has 4acToTa B No0Ce NponyckaHus npuéopa

+200 B

+50 B

+(5 B - 4yBCTBUTENBHOCTb N0 BXOAY X NO3ULMA)

+(0,35% x |unctoe cmewierne| + 0,5 MB + 0,1 aen x uys-
CTBUTENBHOCTb MO BXOAY)

(4nCTOE CMELLEHIE = CMELLEHIE — NO3WLNS X YYBCTBUTENb-
HOCTb MO BXOZY)

+(TOYHOCTb YCUNEHNS NOCTOAHHOM COCTaBNSIOLLEN X
|noKasaHme — YNCTOe CMelLeHne | + TOYHOCTb CMelLeHNs)

>60 nb (1:1000)

Cuctema BEPTUKaJIbHOr0 OTKJIOHEHUSA: aHaNIoroBble KaHabl

CK3 cobcTBEHHOrO Wwyma®
YyBCTBUTENBHOCTL NO

Mpu 50 Om (13m.) - Monoca nponyckanus (-3 ab)

20 Mry, 200 My, 350 My,
0,5 MB/nen 20 mMkB 43 MkB 47 mkB
1 MB/nen 22 mkB 45 mkB 50 mkB
2 MB/men 25 MkB 52 MkB 56 MkB
5mB/nen 43 mMkB 72 mkB 77 vxB
10 mB/gen 76 MkB 118 mkB 120 MxkB
20 mB/nen 148 mkB 219 mkB 219 mkB
50 mB/nen 360 mkB 508 mkB 492 mkB
100 mB/nen 747 mkB 1,17 mB 1,19 mB
200 mB/nen 1,40 MB 2,13 MB 2,14 B
500 mB/pen 3,47 MB 4,91 mB 4,80 mB
1B/nen 6,88 MB 9,71 uB 9,47 B

npu 1 MOm (13m.) HyBCTBMTEBHOCTS fl0 Monoca nponyckanus (-3 ab)

BXOZY

20 Mry, 100 Mry, 200 My,
0,5 mB/nen 28 MkB 40 mkB 42 mkB
1 mB/nen 28 mMkB 40 mkB 46 mMkB
2 MB/gen 30 mkB 43 MkB 49 mkB
5wmB/nen 44 mkB 58 mkB 67 MkB
10 mB/nen 73 mMkB 92 mkB 109 mMxkB
20 MB/nen 138 mkB 169 mkB 199 mMkB
50 mB/nen 344 mkB 442 vkB 525 MkB
100 mB/nen 739 mkB 959 mkB 1,13 MB
200 mB/nen 1,40 MB 1,74 MB 2,06 MB
500 mB/nen 3,47 MB 4,43 MB 5,22 MB
1B/nen 7,11 mB 8,92 MB 10,44 B
2 B/nen 13,83 MB 16,9 MB 19,87 MB
5B/nen 34,84 MB 44,32 MB 52,43 MB
10 B/nen 57,16 MB 68,58 MB 80,66 mB

500 My 11Ty,

50 mMkB 98 mMkB
54 mkB 104 mkB
61 mkB 116 mkB
84 mxB 152 mkB
131 MkB 238 mkB
241 mkB 436 wmkB
543 mkB 1,01 MB
1,30 MB 2,47 MB
2,34 MB 4,43 MB
5,27 MB 10.13 MB
10,41 MB 19,96 mB
350 My, 500 Mry,
47 mkB 51 mkB
50 mkB 53 mkB
54 MkB 58 MKB
71 mkB 78 mxB
109 mkB 120 mkB
198 mkB 218 mkB
529 mkB 586 mkB
1,14 vB 1,24 MB
2,07 MB 2,27 MB
5,28 MB 5,75 MB
10,53 MB 11,49 MB
19,56 MB 21,38 MB
53,39 MB 57,97 mB
78,53 MB 85,46 MB

Cucrema BepTMKanbHOro OTKOHEHUS:
BxoaHble kaHasbl

PacnonoxeHne BXoaHbIX KaHanoB

BxoaHoi uMnenaHc
Makc. BxogHas yacrorta

MakcumanbHoe BXOAHOE HanpsixeHne
MuH. pa3max BXOBHOMO HanpskeHus
[pynnbl NOPOrOBbIX 3HAYEHMIA
YpoBeHb nopora

3 Pexum HD aktuseH ang nonocel nponyckanms < 500 Mry.

undpoBbIe KaHasbl

CUTHaN! C MUH. Pa3MaxoM BXOAHOTO HaMpsXeHNs W HaCcTPOi-
KOi r1cTepesnca: HopManbHili

AnanasoH

NPELYCTaHOBNEHHDII

16 norndeckux kaHanos (o1 DO go D15)

pacnonoXeHbl B ABYX IOrM4eCKux NpoBHMKax no 8 kaHanos B
KaX/0M MPOBHHKE; COOTBETCTBUE MEXAY NOrYECKUMU MPO6-
Hukamu v kaxanamu (D0-D7 unn D8-D15) otoBpaxaetcs Ha
npoGHMKax

100KOM = 2% || ok. 4 nd (13M.) Ha HAKOHEYHHKaX MPOGHMKA

400 Mry, (u3m.)

+40 B (nmk.)

500 MB (pa3max) (13m.)

D0-D3, D4-D7, D8-D11 n D12-D15

+8 B ¢ warom 25 mB

CMOS 5,0 B, CMOS 3,3 B, CMOS 2,5 B, TTL, ECL, PECL,
LVPECL
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Cucrtema BEPTUKAJIbHOro0 OTKJIOHEHUS: LLI/I(I)pOBbIe KaHabl

TOYHOCTb MOPOTOBOMO 3HAYEHNS
TucTepesc Komnaparopa

NOPOroBblil ypOBEHb Mexay +4 B

+(100mB + 3% oT 3afaHHoro nopora)
HOPMabHbIiA, MPOYHbIIA, MaKCUMyM

Cucrema rOPU3OHTAJNIbHOIO OTKJIOHEHUS

[lnana3oH BPEMEHHOM pasBepTkn

[lnana3oH MexkaHanbHOro BbIpaBHIBaHMs
OnopHoe nonoxeHne
[l1anasoH ropu3oHTaNbHON NO3MLMM (Anana3oH KoMneHca-

LK CMeLLEeHVs 3anycka)

Pexumel
PaccuHxpoHn3aums kaHanos

MorpeLHocTb BpeMeHHOl pa3BepTku

TOYHOCTb PA3HHULLEI BO BDEMEHM

Cuctema cbopa faHHbIX

MEXIy aHaoroBbIM1 KaHanamm
Mexay Ll,I/Id)pOBbIMI/I KaHanamu

Makc.

MEX[y aHanoroBbIMU kaHanamu
Mexay LndpoBbIMU kaHanamm

nocne A0CTaBk/kanmbpoBku, npu Temnepatype +23°C

B MHTEpBaNE KannbpoBKY

COOTBETCTBYET NOTPELIHOCTY BPEMEHU MEXAY ABYMS GPOH-
Tamu 0AMHAKOBO! NOASIPHOCTM 1Sl OAHOMO COOPa AaHHbIX 1
kaHana; amnautyaa curtana 6onee 5 AeneHuit, nopor name-
peHus ycTaHoBNeH Ha 50%, KO3 ULMEHT ycunerus no Bep-
Tkanu coctasnset 10 MB/nen unu 6onee; Bpems HapactaHus
MEHEE YETbIPEX NEPUOAOB BbIBOPK; 3axBaT GOPMbI CUrHaNa
B peabHOM MacluTtabe BpeMern

o1 200 nc /men go 10000 c/men, anst BpemMeHu Ha aenexne
ycTaHaBnBaeTcs Moboe 3HayeHne B AnanasoHe

+20 mc

+100 He

ot 0% po 100 % o6nact oTo6paxeHns uaMepeHns

+(06bemM namsTh/Tekylas Yactota ANCKpeTu3aumm)

-5000 ¢

B Hopme

<100 nc (u3m.)
<500 nc (n3m.)
+0,2 MiH-1

1 4HMm

+(0,20/4acToTa ANCKPETU3aLMM B peasbHOM MacliTabe Bpe-
MEHI + BpeMeHHas pa3BepTka TOYHOCTb X [nokasakme )
(nuK.) (13m.)

Yacrora AncKpeTnsaumnm

CkopocTb cO0pa AaHHbIX
Bpems noBTOPHOIA akTMBaLMN CUCTEMbI 3anycka

[ny6uHa namstn

Pexumbl c6opa faHHbIX

Pexumel JAncKpeTn3amnu

PexumMbl nHTepnonsaummn
Pexum 6bICTpOil cermeHTaumm

aHaNorosble KaHanbl (B peasbHOM Macltabe BpemeHm)

aHaNoroBble KaHasbl (MHTEpPnoNALNS)
UNdpoBbIE KaHabl

MaKc.

MUH.

CTaHAapTHO

¢ onumei R&S®MX04-B108
ZCKD.

06HapyxeH1e NuKoB

cpenHee
KON-BO YCPEAHEHHbIX OCLMAN0rpaMm

ornbatoLLas

B peabHOM MacluTabe BpeMern

WNHTEPNONALNSA BPEMEHN

MaKc. 5 MIpZ OTCYETOB/C MO 2 kaHanam,

Makc. 2,5 Map/ 0TCYeTOB/C Mo 4 kaHanam

Makc. 5 TPAH 0TCYeTOB/C

Makc. 5 MApf OTCYETOB/C Ha KaHan

> 4500000 ocunnnorpamm/c

<21He

400 MAH OTCYETOB C 4 aKTUBHBIMM KaHanamm (OLHOKP. ),
400 MNH OTCYETOB C 2 aKTUBHLIMYW KaHanamm (Henpep.)
800 MAH OTCYETOB C 2 aKTUBHBIMM KaHanamu (OAHOKP.),
800 mnH 0TCYeTOB C 1 akTBHLIM KaHanom (Henpep.)
CpefHss BbIOOPKA B MHTEPBANE NPOPEXMBAHMS
HanbonbLUas U HaMMeHbLLAs BbIGOPKA B MHTEpBaNE
npopexvBaHus

interval (nHTepsan)

CPEfHEE 3HAYEHE OTCHETOB B MHTEPBANE NPOPEXNBAHNS
ot2p0 16777215

orvbaloLLas 3axBa4eHHbIX OCLUANOTPAMM

MaKC. 4aCcToTa AMCKpeTU3aumn B 3asucumocty ot ALLM
NOBbILEHNE PA3PELLEHNS AUCKPETU3ALMN 38 CHET UHTEPMNO-
NISLMK; MaKC. SKBUBANEHTHAS YacTOTa AMCKPETU3ALMM 5 TPH
0TCYeTOB/C

NNHeiiHas, sin(x)/x, BIGOPKa W XpaHeHue

HenpepbIBHas 3anuch OCLMIOrPaMM B NamsiTb cOBPaHHbIX JaHHbIX 683 NPepbIBaHNS Ha BU3yann3aumio

MaKc. CKopocTb C60pa AaHHbIX B peanbHoM MacluTabe
BPEMEHN

MMH. BpEMS MPOCTOS MEXAy NOCNEA0BATENbHbIMM Onepa-
unamm c6opa aHHbIX

> 4600000 ocumnnorpamm/c

<21 He

Pexum Bbicokoii yetkoctu (HD)

B pexvmMe BbICOKON YETKOCTU yBENMYMBAETCS GUTOBOE pPaspeLleHne 0CLnN0rpaMm nyTem NpuMeHeHns Ldposoil dunstpa-
LMK B LENSIX CHUXEHMS Wwyma. Beuay koHuenumm undposoro 3anycka B cepnt MXO 4 curianbl ¢ yBennyeHHbIM G1UTOBbIM pas-

06ume cBeneHns

ButoBoe paspeLienmne

PELUEHNEM MCMONb3YIOTCA Kak BXOAbI ANs 3anycka.
nonoca nponyckanus npu 5 MApA 0TCYETOB/C

ot 1kl mo 10 My,

100 My

200 MI'y,

500 MI'y,

61TOBOE pa3peLLeHre
18 6ut
16 6ut
15 6ut
14 6ut

4 MakcumanbHas LoCTynHas ray6uHa namsTv 3aBUCHT OT Pa3pSAHOCTI COBPaHHbIX AaHHbIX 1, CEL0BATENbHO, OT HACTPOEK CUCTEMBI COOPA iaHHbIX, TaKNX Kak PEXIUM NPOPEXUBaHUs, apudmeTudeckue one-

pauun n pexum Beicokoi yetkocTu (HD).
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Pexum Bbicokoi yeTkocTu (HD)

YactoTa AVCKpeTu3auuy B peaibHoM macttabe BpEMEHN

Makc. 5 MAPZ OTCYETOB/C MO 2 KaHanam,

BCE MOAEMN
Makc. 2,5 Mnpf, 0TCYETOB/C N0 4 KaHanam

Cuctema 3anycka
McTouHMKM 3anycka

[lnanasoH ypoBHelt 3anycka
Pexumbl 3anycka

YyBCTBUTENLHOCTb 3amycka

[xuttep 3anycka
Pexum cBsi3n

TucTepeauc sanycka

[lnanasoH yaepxaqns
OCHOBHbIE peXxuMbl 3anycka
®poHT

[nuty

Ot

PaHT

OkHO

Taiimayt

VHTepBan

CKOpOoCTb HapacTaHus

YcTaHoBKa 1 yaepxaHue

LLla6noH

Cocr

PacwmpeHHble pexuMmbl 3anycka
30HanbHblii 3anyck

aHanorosble kaHanbl (o1 C1 no C4),
umdposeble kaHansl (ot DO go D15),
BXOZ 3anycka, nocnefoBarenbHas WiHa
+5 [len oT LEHTPpa 3kpaHa
ABTOMATWNYECKMIA, CTAaHAAPTHBINA, OAHOKPATHBIN, N-KPATHbINA
0,0001 gen, 0T NOCTOSIHHOTO TOKA A0 MOAOCHI NMPOMYCKaHNS
npubopa Ans Bcex MacLutabos no BepTukanm
CUHyCOWZA Ha NOAHYIO LKany Ans nonockl nponyckakns -3 a6 < 1 nc (CK3) (n3m.)

CTaHpapTHO kaK y BbIGpaHHOro kaHana

Mopasnexue BY BbI6OP YacToThl cpesa ot 1 k' 10 500 MIy

Mopasnexne HY 3atyxaHue yactot < 50 K

Pex1Mbl ABTOMATUYECKNI (HACTPOIAKM MO YMONYAHMIO) U PYYHO
0,0001 gen, 0T NOCTOSHHOMO TOKA A0 NOAOCHI MPOMYCKaHs

YyBCTBUTENBHOCTb
npubopa ans Bcex Maclutabos no BepTuKani

Bpems ot 100 He o 10 ¢, GUKCMPOBaHHBIN 1 CyyaiHblil

3anyck no ykasaHHoMy GPOHTY (MONOXMTENbHBIN, OTPULATENbHBIN UK Mo6OI) N YPOBHIO
3anyck no c60sM NONOXUTENLHON, OTPULLATENBHON AN NIOBOI NOASPHOCTY, KOTOPbIE KOPOYE MM AIMHHEE YKa3aHHOM
LNUTENBHOCTY

LIMpUHA TnTYa o1 200 nc go 1000 ¢
3anyck No NONOXMTENbHOMY UNW OTPULLATENBHOMY MMMYNbCY YKa3aHHOM [AMTENbHOCTY; JIMTENBHOCTb MOXET ObiTb KOPOYE,
IJIMHHEE, BRYTPY WM 32 NPefenamMi ykadaHHoro auanasoxa

IMTENBHOCTD UMNYNbCa ot 200 nc no 1000 ¢
3anyck N0 MMNYNbCY NONOXUTENbHOI, OTPULATENBHOI UK NI0B0IA NOASPHOCTM, KOTOPbI NEPECEKAET OANMH NOPOT, HO HE ne-
Pecekaet BTOPOiA MOpor 0 NOBTOPHOTO NEPECEYEHNS NEPBOrO; AUTENLHOCTL UMNYNbCA-PAHTA MOXET ObiTb MPON3BOSLHOM,
KOpOYe, [VIMHHE., BHYTPW WM 3a Npedenamu ykasaHHoro ananasoqa

JUTENbHOCTb MMNYNbCA-paHTa ot 200 nc go 1000 ¢
3anycK BbIMONHAETCS, KOTAa CUrHan BXOAMUT MM BbIXOAWT 32 NPESENbl YKasaHHOr0 ManasoHa HanpsxeHui; 3anyck Takke
BbINONHSETCS, KOrAA CUrHan OCTAETCS BHYTPU WK 3a NPeAenamm uanasoHa HanpskeHus B TeYeHne yka3aHHoro nepuogaa
BPEMEHI
3anyck BbINOAHAETCS, KOTAa CUrHan 0CTAeTCs Ha BbICOKOM YPOBHE, HU3KOM YPOBHE W 63 M3MEHEHMIA B TEYEHME YKa3aHHOrO
nepuoaa BpemeHu

TaiiM-ayT ot 0 nc no 1000 ¢
3anycK BbINONHAETCS, KOTAa BpEMs Mex.y ABYMSi NOCNEA0BATENbHbIMU GPOHTAMMU OMHAKOBON NOASPHOCTY (MONOXMTENbHAS
1AW OTPULATENbHAS) KOPOYe, [MIMHHEE, BHYTPY AW 32 NPeAenami YKasaHHoro vanasoHa

BPEMEHHOI UHTEpBan ot 200 nc go 1000 ¢
3anyck BbIMOAHAETCS, KOrAa BpeMs nepekmiodeHns GpoHTa curHana Mexay onpefensieMbIMi noab30BaTenem BEPXHAM 11 HAX-
HUM YPOBHAMU HANPSXEHNS KOPOYE, [UIMHHEE, BHYTPY MW 3a NPeAenami yka3aHHoro AnanasoHa; nepenag GpoHta Moxet
ObITb NONOXMUTENbHbIM, OTPULLATENBHBIM WAV N0BLIM

BPEMS NEPEKNIoYEHNs ot 0 nc go 1000 ¢
3anycK BbIMONHAETCS B Clyyae HapyLLEHNs BPEMEHN YCTAHOBKM 11 BDEMEHN YAEPXaHUS MEXJY TaKTOBbIM CUTHANOM 1 AaHHbI-
MM Ha MoObIX 1BYX BXO[HbIX kaHanax; nosb30BaTen MOryT ykasaTb KOHTPOANPYEMbIN BPEMEHHON UHTEPBaN B iMana3oHe ot
-100 ¢ no +100 ¢ oTHOCUTENLHO BPOHTA TAKTOBOIO CUrHaNa AAMTENbHOCTLIO He MeHee 200 nc
3anyck BbINONHAETCS, KOraa nornyeckoe oobeannerve (U, U-HE, WU, UW-HE) BXoHbIX kaHanoB OCTAETCS MCTUHHBIM B Te-
YEeHWe Nepuoaa BPEMEHN KOPOye, JIMHHEE, BHYTPY WA 3a NPELENamMi YKadaHHoro auanasoHa
3anyck BbINONHAETCS, Koraa noruyeckoe obbeanHenne (U, U-HE, UK, WIN-HE) BXoaHbIX kKaHanoB OCTAETCS MCTUHHBIM NpU
(bpOHTE (NONOXUTENBHOM, OTPULIATENBHOM UK N06OM) B OAHOM BbIOPAHHOM KaHane

3anyck no onpeaensieMbim nosib3osarenem 30Ham, HapucoBaHHbIM Ha 3KpaHe
3axBa4eHHbIE OCLMNNOrpaMMbl (BXO,U,HbIe KaHaJ’IbI), pacyeTHble

NCTOYHNK ocuunnorpamMmbl (BKIIIYAA OCLMANOTPaMMbI aHann3a napa-
METPOB 9NIEKTPONUTAHWS), CNEKTPATbHbIE OCLMNOTPAMMbI

K0J1-BO 30H 1 y4acTKoB 10 4 30H No 8 yyacTKoB

(hOPMbI y4acTKOB MHOFOYrOMIbHUKI 13 MaKe. 16 Touek

TUMbI Y4aCTKOB LOMXHO ObiTb NEPECeyeHne, He JONXHO GbiTb NepeceyeHns

JIOTUYECKOE COYETaHNE 30H HECKOMbKNX UCTOYHUKOB C MOMO-
LB NTOMNYECKMX BBIPAXKEHUI

TpebyeTcs nocnefoBaTeNbHbIA 3anyck A [> 30HabHbIi 3a-
nyck, rie NepBUYHOE YCoBne A MOXET BbiTb: QPOHT, FNTY,
JIMTENbHOCTb, PaHT, OKHO, TallM-ayT, MHTEPBas, CKOPOCTb Ha-
pacTaHusi, HACTPOKa U YAepXaHue, COCTOsIHME, WabnoH

CO4eTaHne 30H

COBMECTUMOCTb 3anycka
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Cuctema 3anycka

MocneposartenbHblil 3anyck (A/B/R)
cobbite A
cobbiTe B
cobbiTne R

3anyck no NocneaoBaresbHoM WMHE LONONHUTENBHO

BXO/JHON MNeaHC
MaKc. BXOIHOE Hanpsbkerre npu 50 Om

Bxop 3anycka

MaKc. BXOiHOE Hanpskerune npu 1 MOm

YPOBEHb 3anycka;
YyBCTBUTENBHOCTL

BXogHas yactota < 500 MIy,
CBSI3b N0 BXOAY

bunbTpbl 3anycka

Pexumbl 3anycka

Bebixog 3anycka byHKUNA

BbIXOJHO€ HanpsxeHue

LJMTENbHOCTb UMMYbCa
MONSIPHOCTL MMNYNIbCa
3a/iepxKka BbIBOAA

3anyck no cobbiTnio B nocne Hactynnerns cobbitus A; ycnosue 3aaepxku nocne cobbitus A 3anaetcs imbo BPEMEHHON UH-
TepBan; Heobs3atenbHoe cobbiTe R chpackiBaeT nocnes0BarenbHoCTb 3anycka B A

BPOHT, MUTY, AAUTENLHOCTb, PAHT, OKHO, TailM-ayT, UHTEP-
BaJl, CKOPOCTb HapacTaHus

bPOHT, MUTY, AANTENBHOCTb, PaHT, OKHO, TaiiM-ayT, UHTep-
BaJl, CKOPOCTb HapacTaHus

bPOHT, MUTY, AANTENBHOCTb, PaHT, OKHO, TaiiM-ayT, UHTep-
BaJl, CKOPOCTb HapacTaHns

CM. CreLanbHble 0Ly 3anycka v AeKOANPoBaHNA

B pasgene «MHpopmaums ans 3akasa» B jaHHON GpoLuiope
50 OM (u3m.) wam 1 MOm (mam.) || 11 n® (uam.)

30 B (nuk.)

300 B (CK3), 400 B (nw.),

cHixenne Ha 20 ab Ha fekagy 8o 5 B (CK3) sbiwe 250 Iy,
5B

300 mB (pa3max) (13m.)

nepem., noct. (50 Om n 1 MOwm)

BY-nopasnenme (3atyxanue yactor > 50 kI'u,
HY-nopasneHue (3atyxanue yactor< 50 klu),
NoAABNEHME LymMa

BPOHT (NONOXMTENbHbIA, OTPULLATENbHBIA K NIOBOI)

Mmnynbc reHepupyeTes s kaxaoro c6opa AaHHbIX ¢
cOObITUEM.

ot 0 B 10 5 B (HOM.) npy BbICOKOM UMNeaaHce,

ot 0 1o 2,5 B (Hom.) npu 50 Om

BbIOMPaeTcs Mexay 16 He 1 50 Mc

AKTVBHBIV HU3KMIA UK @KTUBHBIN BbICOKWIA

3aBUCUT OT HACTPOEK 3anycka

Ananu3 cnekTtpa

06ume ceepeHmns

Cnektp MCTOYHIKM

HacTpolika napameTpoB

MactTabupoBaxme
Monoca
063opa

nonoca paspetuexus (RBW)
OKHa

TUNbI KPUBbLIX

MaKc. CkopoCTb cO0pa AaHHbIX B peabHoM MacluTtabe
BPEMEHM

Ctpob orpaHnyrBaeT 06nacTb 0TOOPAKEHUS NPU aHaM3e CrekTpa

CnmMCOK NUKOBbIX 3HAYEHNIA
conocTaeJsieHne.

q)yHKLlVIFI aHanuaa crnekTpa no3BoNseT NPOBOANUTL aHaN3 CUrHaNoB B 4aCTOTHOIA 06nacTy.

KaHan 1, kaHan 2, kaHan 3, kaHan 4

LieHTpasbHas YacToTa, nonoca 0630pa YacToThl, Nonoca pas-
peLueHns (aBTomaTmyeckas unn pyyHas), no3uLms 1 WnpnuHa
CcTpo6a, BepTUKabHbI MaCLLITab, BepTUKabHas MO3MLNS

nbMBT, 1BB, abmkB, B (CK3)
ot 1Mypo1,8MMu

nonoca 063opa/4 > nonoca paspeLueHns > nonoca
0630pa/6000

C NNOCKON BEPLLUMHOI, XaHHa, XeMmuHra, bnakmana, npsmoy-
ronbHoe, Kaitsepa-beccens, Maycca

HOPMafbHbIiA, YAepXaHe MakCUMYMOB, YAepXaHue MUHUMY-
MOB, CpeaHuiA

> 40000 ocunnnorpamm/c

YkasaHHble B Cru1CKe NMKOBbIE 3HAYEHWS Takxe 0T0BpaxaloTcs Ha AuarpaMme, YTo N03BOASET YA0OHO MPOBOANTL

BY-xapaktepuctuku

Ha 1T (13MepeHre CnekTpanbHOM MAOTHOCTM MOLLHOCTY Ha

1 [T, npy YyBCTBUTENBHOCTV NO BXOAY 2 MB/Aien, 4t0 COOT-

BETCTBYET BXOAHOMY AnanasoHy ocumnnorpada -30 nbmBT, ¢
CMONb30BAHMEM aHAN3a CNEKTPA C LIEHTPAsbHOM YacTOTON

YyBCTBUTENBHOCTL/MAOTHOCTb LiymMa

1 TTu, nonocoit 063opa 500 kI, 1 NONOCOI paspeLLeHis

3«lu)
Koadduument wyma MOWHOCTH Lyva)
13mMeperve Ans BXOAHOW Hecylel 1 TTw ¢ yposHeM -3 ab-
MBT Ha Bxoge ocuunnorpada, ¢ Mcnoib3oBaH1eM aHanuaa
CNeKTpa C LeHTpanbHol yactotoi 1 T, nonocoi 0630pa
2 MTy, nonocoii papewenms 400 Iy npn +20 My oT LeH-
TPanbHO YacTOTbI

JnHamndecknii ananasoH

° KoHeyHasi yacToTa 3aBUCHT OT aHaNoroBOIl NONOCH NPONyckaxus npubopa.
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BY-xapakTepucTuku
A6ConoTHas TOYHOCTb aMMANTY/bI

CBOBOAHbIA OT rapMOHNK AMHAMUYECKII AnanasoH
(1cknto4as rapmMoHuKI)

KoaddrumeHT rapMOHMYECKIX CKaXEHWNA BTOPOIA rapMOHMKI

KoaddnumeHT rapMOHUYECKIX MCKaXEHWA TRETbEN
rapMOHIKY

or0lupmo 1.21Ty

13MepeHue ans BXOAHOI Hecywwen 250 MIy ¢ ypoBHEM

-3 1BMBT npu vyBCTBUTENBHOCTY MO BXOAY 50 MB/aen, ¢ uc-
NONb30BAHMEM aHaNM3a CNeKTpa C LIEHTPasbHOM YacToToN
900 Mrw, nonocoit 063opa 1,8 Ly, N0A0COI paspeLleHns
300 Iy

13MepeHue 1S BXoAHOM Hecyuiei 250 MIL ¢ ypoBHEM

-3 nbMmBT npu yyBcTBUTENBHOCTI NO BXOZY 50 MB/Aen, ¢ uc-
NONb30BAHMEM aHaNM3a CNEeKTPa C LIEHTPasbHOM YacToToN
900 Mrw, nonocoit 063opa 1,8 Ly, NOA0COI paspeLueHns
300 Iy

13MepeHue NS BXoAHOM Hecyuieit 250 MILL ¢ ypoBHEM

-3 1bMBT npu vyBCTBUTENBHOCTY MO BXOAY 50 MB/aen, ¢ uc-
NONb30BAHMEM aHaNM3a CNEeKTPa C LIEHTPasbHOM YacToToN
900 Mrw, nonocoit 063opa 1,8 Ly, N0A0COI paspeLleHns
300 Iy

+1 1B (u3m.)

65 abH (3m.)

-60 abH (13m.)

-59 bH (13M.)

W3mepenuns ocuunnorpammel

ABTOMATMYECKIE N3MEPEHNS

KypcopHble uamepeHns

amnaNTyaa, BbICOKMIA yPDOBEHb, HU3KNIT YDOBEHb, MAKCUMYM,
MUHUMYM, pa3max, CpeaHee 3HaueHue, CpeaHekBaapaTniHoe
3HayeHne, CPeAHEKBaPATNYECKOE OTKIIOHEHIE, NONOXM-
TeNbHbIA BLIGPOC, OTPULATENbHbIA BBIGPOC, NIOWAab, BpEMs
HapacTaHus, Bpems cnaja, AMTENbHOCTb NONOXUTENBHOTO
MMNYNbCa, [VIUTENbHOCTb OTPULATENBHOTO MMMYAbCA, Nepu-
OfL, 4acTOTa, NOAOXMUTENbHbIA KO3DOULMEHT 3aN0NHEHNS,
OTpULATENbHbIA KO3DOULMEHT 3aN0NHEHNS, 3aaepxka, Gasa,
INITENbHOCTb MakKeTHOro CUrHana, KoNMYecTBO UMNYNbCOB,
KONMYECTBO (DPOHTOB, NOCAELOBATENBHOCTL MMMYIILCOB, MO-
NOXUTENBHOE NEPEKIOYEHIE, OTPULLATENBHOE NEPEKIOYEHNE,
nnowaab Ukna, CpeaHee 3HaueHue ukna, cpeaHeksapa-
TUYHOE 3HAYEHWE LNKNA, CPEHEKBAAPATUYECKOE OTKNOHEHNE
LMKNa, YCTAHOBKA, YAEPXaHe, BpeMs YCTaHOBKI/yaepXaHus,
COOTHOLUEHME YCTAHOBKM/YAEPXaHHs,, YBENNYEHNE CKOPOCTU
HapacTaHus, yMeHbLIEHNe CKOPOCTU HapacTaHus, 3anepxka
10 3anycka

orpaHnyMBaeT oTo6paxaemyio 061acTb, OLEHUBAEMYIO NP
ABTOMATUNYECKMX U3MEPEHMAX

HacTpavBaeMble NoJb30BaTeNeM BepTUKabHbIE YPOBHY 3aa-
10T OMOPHbIE CTPYKTYPbI A/1st aBTOMATUYECKMX U3MEPEHUIA
0TOBPaXEHNe MakCUMyma, MUHUMYMA, CPEAHEr0 3HAYEHNS,
CTaHAAPTHOrO OTKNOHEHNS U CYETYNKA UBMEPEHMIA NS KaX-
[0r0 aBTOMATU4YECKOr0 M3MEPEHHs

KOMMYECTBO aKTMBHbIX N3MEPEHNIA 16

10 AByX HabOPOB KYPCOPOB Ha 3KpaHe, kaxaplii Habop co-
DEepXuT [1Ba rOpPU30HTANbHBIX 1 1B BEPTUKANbHBIX Kypcopa
NOMyYeHHbIE OCLMANOrPaMMbI (BXOAHBIE KaHasbl), pacyeTHble
ocuuanorpammel, OMopHbie ocuuanorpammsl, XY-auarpammbl
BEPTUKa/IbHbIE MBMEPEHNS, TOPU3OHTASIbHbIE U3MEPEHNS K
o6a Buaa;

BEPTUKaNbHbIE KYPCOPbI YCTAHABANBAKOTCS BPYYHYIO AN Npn-
BAA3LIBAIOTCA K OCLMINIOrpaMmMe

13MEPEHNs Ha NOMYYeHHbIX OCLMANOrpaMMax (BXog-
HbIE KaHasbl), PACYETHBIX OCLMANOTPAMMAX 1 OMOPHbIX
ocupnnorpaMmax

cTPOb

OMOPHbIE YPOBHN

CTaTMCTnKa

JTOCTYMHbIE KyPCOPbI

KOHEYHble oCuMnnorpaMmmel

Pexumbl paboTbl

Matematuyeckue onepauuu Hag, 0CLUANOrpaMMaMm

06wwme dyHKumn

DyHKUMM

10 5
no 4
kaHan 1, kaHan 2, kaHan 3, kaHan 4,

KONMYECTBO MATEMATUYECKIX HOPMY
KONNYECTBO OMOPHBIX OCLMANOTPaMM

MCTOYHUKN pacyeTHble ocuunnorpammsl ot 140 4,
OMopHble ocuunnorpamMmel o1 1 o 4
CNOXEHNE, BblYUTAHNE, YMHOXEHWE, fleNeHe, MOLyNb, KBa-
Apart, KBaapaTHblii KOPeHb, MHTErpupoBanme, anddepeHum-

onepaTopt posaHme,wnecqubm norapudm, HatypanbHblil norapudm,
[NBONYHbIA norapudm, obpalleHue, MHBEPTUPOBaHUE, GuabTp
HIKHIX 4acToT, GUNLTP BEPXHKX YacToT, nepemaciuTabupo-
BaHue (a*x+h)

bUnbTPBI ®HY, dBY

TUNbI GUALTPOB ["aycca, npsMOyroNbHbIN
OrpaHN4MBaET 061aCTb OTOBPAXEHNS A5t PACHETHBIX

cTpob
0CLMANOrpamMm
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XapaKkTepucTuku oTobpaxeHus

Tunbl 3KkpaHoB

KoHdurypaums akpaHa (packnajka 0cuuanorpaMmbl)

nl/lKTOI'paMMbI CUrHanos

[NaHens MHCTpyMeHToB

BepxHee mexto

naBHoe MeHIo
0603HayeHust oceit
0603HayeHIs ararpamm
Maket guarpammel
MocnecseyeHne

Macuta6

LiseTa curHanos (KOAMpoBaHMe 0CLMINIOrpaMm)

y(t), macwrabuposaHue, cnexktp

06nacTb 0TOGPAKEHNS MOXHO Pa3AENNTb HA OTAENbHbIE 061aCTV AMarpamMm NyTeM NepeTackmBaHus 3Ha4YKOB CUTHaN0B ANst
Tpebyemblx ocumnnorpamm B R&S®SmartGrid. Kaxaas 06nactb auarpammbl MOXET COAEPXaTb I060€ KONMYECTBO CUTHASIOB.
[lnarpammbl MOXHO pacnonaratb Apyr Haf, APYroM v no3aHee o6pallathes K HAM Yepes AnHamuyeckue Bknaakn (Bknagka 1 m
T.0.).

Kaxpnas akTveHasi ocumnnorpamma 0603Ha4aeTcs 3HaYKOM CUrHana Ha naHenn curianos. Ha 3Hauke curHana otobpaxaiotcs
NHAVBMAYaNbHbIE BEPTUKANIbHBIE HACTPOMKN W HACTPOIKM COOPa AaHHbIX.

06ecneynBaeT GbICTPbIN AOCTYN K OCHOBHBIM GYHKUMAM; NO3BOASET HANPSMYIO HACTPaNBATL OCHOBHBIE MAPAMETPbI C NOMO-

L0 MPOCTOr0 MEHIO 11 NPEAOCTaBAAET JOCTYN K Gonee NoApOBHbIM HACTPOIKaM NapamMeTpOB B I1aBHOM MEHIO.
Monb30BaTesNb MOXET MHAMBMAYAbHO HACTPAMBATL MaHEsb HCTPYMEHTOB 11 A0GABNSTL B HEE HYXHBIE MHCTPYMEHTI.

Oto6paxeHue HaCTPOEK 3anycka, pa3BepTkn v cOopa AaHHbIX; GbICTPbINA AOCTYN K 3TUM HACTPOMKaM.

[JlocTyn Ko BCEM HacTpoiikaM nprubopa ¢ MOMOLLbI0 KOMMNAKTHOTO MEHIO.
Ha ocsix X 1Y yka3biBaloTCs 3Ha4€HUS N GU3NYECKNE €ANHNLBI UISMEPEHNS.

[Ing Kaxaoi AvarpamMMbl Mosb30BaTENb MOXET BBOAWTb MHAMBIIYAJLHOE ONUCATENbHOE 0603HAYEHNE.
Cetky, nepekpecTue, 0603Ha4eHns 0ceit 1 0603HaYeHNe auarpamMbl MOXHO BKIOYATb W BbIKIKOYATb MO OTAEAbHOCTH.

ot 50 mMc 110 50 ¢ K 6eckOHEYHO

M0 BEPTUKANM W FOPUIOHTAIM; UHTEP(DEIAC CEHCOPHOO IKPAHA YNPOLLAET U3MEHEHNE PA3Mepa 1 NEPETACKUBAHNE B OKHE

MacwrabuposaHus

NpeayCTaHOB/IEHHbIE UK ONpeaensemble nosib3oBarenem TabnuLbl LBETOB [1sl NOCNECBEYEHIS Ha 9KpaHe

ApXUB U CErMEHTUPOBaHHAA NaMsTh

nybuHa namsi

CermeHTtauus namsti

Pexum 6bICTpOi cermeHTaumm

Pexum apxvea

aBTOMaTyeckas aBTOMaTYeckas HacTpoika pa3mepa CerMeHTa 1 4acToTbl ANCKPEeTU3aLmN
oyuHas onpezensiemas nosb30BaTeNeM HacTPOiika pamMepa CerMeHTa 1 YacToTbl

[ZCKpeTU3aunm
byHKUNS namsTb Pa3AeNseTcs Ha CErMeHTbl A9 3axBaTa CUrHanoB
KONIMYECTBO CETMEHTOB [UIMHa 3anucn cermeHTbI® (Makc.)

1 TbIC. OTCYETOB 1048575

2 TbiC. OTCYETOB 524287

5 ThiC. OTCYETOB 262143

10 Thic. 0TCYETOB 131071

20 TbiC. OTCYETOB 65535

50 TbiC. OTCYETOB 32767

100 TbiC. OTCYETOB 16383

200 ThIC. OTCYETOB 9361

500 ThIC. OTCYETOB 4095

1 MJH OTCYETOB 2113

2 MJIH 0TCYETOB 1056

5 MIH 0TCYeTOB 427

10 MAH oTCYeTOB 213

20 MH 0TCYETOB 106

50 mnH oTCYeTOB 41

100 mnH oTcyeToB 20

200 mMAH oTCYETOB 9

400 mnH 0TCYETOB 4

800 mnH oTcyeToB” 2

CermeHtauust [O0CTyNHa 19 BCEX aHAIOr0BbIX 1 IOTMYECKMX KaHanoBs, AEKOAVPOBAHNS MPOTOKOI0B 1 aHaNn3a Cnekpa.

HenpepbIBHas 3an1Ch OCUMNOrPaMM B NamsTb COBPaHHbIX AaHHbIX B€3 MPepbIBaHNS Ha BU3yannaaLmio; BPEMS NPOCTOS MeX-
[y NoCnefoBaTebHbIMK onepauvami c6opa AaHHbIx, cM. “Cuctema cbopa faHHbIX"

dyHKUMA

paspelUeHne MEeTKM BpeMeHn

BOCNPOU3BEAEHNE apXVMBa

onuun aHanusa

Pexum apxiBa Bceraa BKOYEH 1 06eCneynBaeT A0CTyN K COOPaHHbIM paHee Bbl-
60pKaM B Cel’MeHTMpOBaHHOVI namarn.

1HC

BOCNpou3BeaeHNe 3anmcaHHbliX OCLUMNNorpamMmm; BO3SMOXHO NOBTOPEHME; HAacTpan-
Baemas CKOpOCTb; PYYHON NEPEXOL, K CAedylOLLEMY U NPEeSbILYLLEMY CEMMEHTY;
BBO/, HOMEpa CerMeHTa

HaNIOXEHNE BCEX CErMEHTOB, YCPEeIHEeHNe BCEX CErMEHTOB, ormﬁanomaﬂ BCEX
CErMEHTOB

Bxopbl u BbIXOAbI

MNepepnss navenb
Bxoppl kaHanos

Bxop 3anycka

nHTepdeiic Npo6HUKOB

BNC; nogpo6Hee cM. «Cuctema BepTUKaNbHOMO OTKNOHEHMS»
aBTOMATNYECKOE 0BHAPYXEHIE NACCHBHBIX NPOBGHNKOB, UH-
Tepdeiic akTeHbIx NPo6HUKOB Rohde & Schwarz

BNC; nonpobHee cm. «Cuctema 3anycka»

& C onumei namatn R&S®MX04-B108. MakcumanbHOe KOANYECTBO CErMEHTOB 3aBUCUT OT KONMYECTBA aKTUBHBIX kaHanos 1 6UTOBOr0 pa3peLuenns CobpaHHbiX AaHHbIX, T. €. 0T HACTPOEK CUCTEMbI COOpa AaH-
HbIX, TAKMX KaK PEX1M NPOPExXMBaHNs, apudMeTnieckine onepaLnm n pexum Beicokoi 4etkoctv (HD). MakcumanbHoe konniecTso cerMenTos 6e3 onuun namst R&S®MX04-B108 orpatnyero go 10 000.

7 C onumei namatn R&S®MX04-B108.
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Bxopbl 1 BbIXOAbI

nHTEpdeic NpoBbHNKOB

Bbixoapl reHepatopa curHanos npoun3BoabHON GOpMbl
(Tpebyetcs onums R&S®MX04-B6)

Bxomp! uMdpoBbIX KaHANOB D15-D8, D7-D0
Bbixoz komnexcaumu npobHuka bopma curHana
yactora

He3no 3asemneHns
USB-unHTepdeichl

3agHas naHenb
Bbixoa 3anycka

USB-untepdeitce
Certesoii nHTepdelic (LAN)
MHTEp®EIiC BHEWHErO MOHMTOPA

OnopHbIit BXOA, pasbem
MMNefaHc
BXO/Has YacToTa
YyBCTBUTENbHOCTD

TaNOHHBIiA BbIXOA, pasbem
MMNefiaHc

BbIXOAHOW CUrHan

[He30 Ans 3alnTbl OT Kpaxm
Kpenexbiii nHtepderic VESA
MpaBag cTopoHa
THe3no 3asemneqns

aBTOMATYECKOE 0OHAPYXEHME NACCUBHBIX NPOOHINKOB
BNC; noapo6Hee cm. R&S®MX04-B6, reHepatop curHanos
NPOU3BONLHOI GOPMbI, AEMOHCTPALMOHHbIE HAKOHEYHUKM 1
3a3eMASIHOLLNIA HAKOHEYHNK

nHTepdeiickl fns nornyeckoro npobHuka R&S®RT-ZL04
npamoyronbHnk, V. =0B,V_ =338,

amnautyga 3,3 B (pa3max) £ 5% (u3m.)

1kl £ 1% (u3m.)

NoAKNoYEHe K 3emne

1 nopr USB 3.1 Gen 1, Tun A,
2 nopta USB 2.0 High Speed, tun A

BNC; noapo6Hee cM. «Cuctema 3anycka»

2 nopta USB 3.1 Gen 1, n A,

1 nopt USB 3.1 Gen 1, mn B

pasbem RJ-45, nopnepxusaer 10/100/1000BASE-T
HDMI™, 1920 x 1080 nukceneit npu 60 ', BbIXOA ANS AMC-
nnes ocuunnorpada

BNC

50 Om (Hom.)

10 MIy (£20 yHm)

> -10 abmBT npu 50 Om, < 10 obMmBT npn 10 MIy,

BNC

50 Om (Hom.)

10 MI'y (yka3biBaeTCs C TO4HOCTbIO BDEMEHHON Pa3BePTKM),
8 nBbMBT (HOM.)

INS CTaHAAPTHOTO 3amka KeHCMHITOHa

Paamep kpennexns 100 x 100 mm corn. ctangapty VESA

NOAK/I0YeHne K 3emne

061wme cBepeHus

OtobpaxeHue ™n
paspeLuenne
Temnepartypa
[lnanasoH Temneparyp [nvanasoH paboynx TemMneparyp

[1anasoH TeMnepaTyp xpaHeHus

YCTOI4MBOCTb K MOrOAHBIM BO3AENCTBUAM BAAXHOE Tenno

BeicoTa

Pabora

XpaHeHne/TpaHcnopTUPOBKa
MexaHunyeckoe conpoTMBaeHue

Bubpaupns CUHyCcOMaanbHas

cnyyaiiHas

YnapHoe BO3fielicTene

AnekTpomarHutHas coBmectumocTb (AMC)

BY-uanyyetns

LBeTHOM 13,3-aroiimoBblit XK-aucnneit TFT ¢ eMKOCTHbIM
CEHCOPHbIM 3KPAHOM
1920 x 1080 nukceneii (Full HD)

ot 0°C o +50°C

ot -40°C o +70°C

cornacHo MIL-PRF-28800F, pasmen 4.5.5.1.1.1, knacc 3,
pabora npu Temnepatype +45°C

+25°C/+50°C npu UMKAMYECKO OTHOCUTENBHON BNAXHOCTH
85%, cornacHo IEC 60068-2-30

10 3 000 m (Han ypoBHEM Mopst)
10 4 600 m (Hap ypoBHemM MOpst)

ot 5 'y go 150 Ty, makc. 1,8 g npu 55 Ty;

0,5 g ot 55 'y o 150 Ty, cornacto EN 60068-2-6

ot 10 Iy mo 55 T, cornacHo MIL-PRF-28800F, pasnen
4.5.5.3.2, knacc 3

o1 8 ', mo 500 Ty, yckopehue: 1,2 g (CK3),

cornacHo EN 60068-2-64

ot 5 'y, go 500 I, yckopenme: 2,058 g (CK3),
cornacHo MIL-PRF-28800F, pasnen 4.5.5.3.1, knacc 3
yaapHblit cnektp 40 g, cornacHo MIL-STD-810G, meTog,
516.6, npoueaypa |

byHKUMOHaNbHbIA yaap 30 g, NONYCUHYC, AIUTENLHOCTb
11 mc,

cornacHo MIL-PRF-28800F, pa3pen 4.5.5.4.1

cornacHo CISPR 11/EN 55011 rpynna 1, knacc A (ans akpa-
HUPOBAHHbIX NCMbITATENbHbIX YCTAHOBOK);

npubop COOTBETCTBYET TPEGOBAHNAM NO YPOBHIO M3Nyye-
Huit cornacHo cranaaptam EN 55011, EN 61326-1 n EN
61326-2-1 knacc A, npr6op NPUrofeH Ans NPOMBILLAEHHOMO
NpUMEHERNs
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O6wue cBeaeHus
cornacto |EC/EN 61326-1, Tabnuua 2, TpeboBaHus K ucnbita-

HOMEXOVCTOVNVIBOCTb HUAM Ha 3NEKTPOMArHUTHYO BOCNPUUMYNBOCTD A1 NPOMBILL-
NeHHoro obopyaosaHxug ¥

Ceptudukarsl VDE, ,CSA, KC

MexkannbpoBOY4HbIV MHTEPBAN 1 rog

OnexTponutauue

ot 100 5o 240 B = 10% npu

50-60 I'u, 1 400 Iy, £5%,

makc. o1 2,3 A no 1,3 A, cornacHo MIL-PRF -28800F, pas-
nen 3.5

MoTpe6nsemas MOLLHOCTb makc. 210 Bt

cornacho I[EC61010-1, EN61010-1,

CAN/CSA-C22.2 N2 61010-1, UL 61010-1

luTanve OT CeT NepemMeHHOro Toka

be3onacHocTb

MexaHnyeckue xapakTepucTmku

[a6apuTbl WxBxT 414 MM % 279 MM % 162 MM
Macca 0e3 onumil, HOMMHaNbHOE 3HaueHne 6,0 kr
Bbicota MOHTaxa B CTOIKY C MOMOLLbI0 MOHTaXHOr0 komnnekTa R&S®ZZA-MX04 6 HU

8 Kputepuit ucnbiTanuii — 0ToGpaxaembiii ypoBeHb WyMa B npeaenax 1 4en ans 4yBCTBUTENbHOCTYM MO BXOAY 5 MB/aen.

NHOOPMALNA ONA 3AKA3A

06o3HaueHue Kop 3akasa

Cepusa MXO 4, 6a30Bblii 6510k

Ocuunnorpadsl, 200 Mr'u, 4 kaHana MXO0 4 1335.5050.04
BasoBbiit 670K (BKIOYAsH CTAHAAPTHbIE MPUHAANEXHOCTI: NaceuBHbI NPoBHMK (10:1) 700 MIL Ha kaHan, Cymka Ans NpUHaANEXHOCTEN, KpaTkoe PyKoBOACTBO MO SKCnyaTaumm, kabenb
nUTaHNs)

BbiOepuTe BapMaHT paciuupeHuns noiockl NPonyckaHus

Pacwwwpenne nonockl nponyckanus MXO 4 o 350 MIy, R&S®MX04-B243 1335.4276.02
Pacwmperue nonocsl nponyckaus MXO 4 o 500 MIy, R&S®MX04-B245 1335.4299.02
PacwwwpeHne nonockl nponyckanus MXO 4 o 1My R&S®MX04-B2410 1335.4318.02
Pacwmperue nonocsl nponyckans MXO 4 no 1,5 Ty, R&S®MX04-B2415 1335.4330.02
BuiGepute onuuu

Onums cmetwanHbIx curHanos Ans cepun MXO 4 ¢ 16 undpoBbIMM kaHanamm R&S®MX04-B1 1335.4130.02
l'eHepaTop curHanos npon3sonbHol Gopmbl 100 ML, 2 aHanoroBbix kaHana R&S®MX04-B6 1335.4147.02
Pacwuperue namstn go 800 MaH Toyek Ha 2 kaHana R&S®MX04-B108 1335.5772.02
AHann3 napameTpoB 3NeKTPONUTaHNS R&S®MX04-K31 1335.5566.02
AHaNM3 4YaCTOTHbIX XapaKTePUCTUK R&S®MX04-K36 1335.5572.02
3anyck 1 1eKoIMPOBaHNe HM3KOCKOPOCTHbIX NOCNeA0BaTENbHbIX WiH (12C/SPI/QuadSPI/UART/RS-232/RS-422/RS-485) R&S®MX04-K510 1335.5195.02
3anyck 1 fiekoavpoBatue aBToMoOUnbHbIX nocnesosaresbHbix WiH (CAN/CAN FD/CAN XL/LIN) R&S®MX04-K520 1335.5550.02
[lekoampoBaHie NPOTOKONOB AN a3POKOCMUYECKON NpoMbituneHHoCTH (ARINC 429) R&S®MX04-K530 1335.5208.02
HuskockopocTHble npotokonbl MIPI (SPMI) R&S®MX04-K550 1335.5214.02
Mpotokonbl aBTomobunbHoro Ethernet (10BASE-T1S) R&S®MX04-K560 1335.5943.02
KomnnekT npunoxeHuit, COCTOUT U3 CNeayHOLLX ONLMA:

R&S®MX04-B6, R&S®MX04-K31, R&S®MX04-K36, R&S®MX04-K510, R&S®MX04-K520 GO0 B
BbiGepute fON0AHMTENbHBIE NPOBHUKM

MaccuBHble HpOﬁHMKM: HeCMMMETPUYHbIe

700 Mru, 10 MOwm, 10:1, 400 B, 9.5 n®, 2.5 Mm R&S®RT-ZP11 1803.0005.02
500 Mrw, 10 MOwm, 10:1, 400 B, 9,5 n®, 2,5 mm R&S®RT-ZP10 1409.7550.00
500 Mru, 10 MOw, 10:1, 300 B, 10 n®, 5 Mm R&S®RT-ZP05S 1333.2401.02
38 My, 1 MOm, 1:1, 55 B, 39 n®, 2,5 Mm R&S®RT-ZP1X 1333.1370.02
AKTUBHbIE LUIMPOKONONOCHBLIE NPOOHUKN: HECUMMETPUYHBIE

1,0 ITu, 10:1, 1 MOwm, BNC-uHtepdeiic R&S®RT-ZS10L 1333.0815.02
1,0 T, 1 MOw, untepdeiic npobHukos Rohde & Schwarz R&S®RT-ZS10E 1418.7007.02
1,0 T, 1 MOwm, R&S®ProbeMeter, MukpokHonka, uitepdeic npobHukos Rohde & Schwarz R&S®RT-ZS10 1410.4080.02
1,5 u, 1 MOwm, R&S®ProbeMeter, MukpokHonka, uitepdeiic npobHukos Rohde & Schwarz R&S®RT-ZS20 1410.3502.02
AKTUBHbIE LUIMPOKONONOCHBIE NPOOHUKN: AnddepeHunanbHble

1,0 Iu, 1 MOwm, R&S®ProbeMeter, MUKpPOKHOMKA, BKA. BHELWHWiA atTeHioatop 10:1,

1 MOwm, 60 B noct. Toka, 42,4 B I‘IepeM.pTOKa (nuk.), nHtepdeic npobHuka Sohde&Schwarz R&SCRI-ZD10 1410.4715.02
1,5 TTw, 1 MOm, R&S®ProbeMeter, MukpokHonka, uiTepdeiic npobrkos Rohde & Schwarz R&S®RT-ZD20 1410.4409.02
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MpoOHMK WKH NUTaHKS

2,0 ITu, 1:1, 50 kOm, £0,85 B, cMeuieHve +60 B, nttepdeiic npobHukos Rohde & Schwarz R&S®RT-ZPR20 1800.5006.02
BbICOKOBOIbTHBLIE NPOOHNKMN: NACCUBHbIE

250 Mru, 100:1, 100 MOwm, 850 B, 6,5 n® R&S®RT-ZH03 1333.0873.02
400 Mru, 100:1, 50 MOwm, 1000 B, 7,5 n® R&S®RT-ZH10 1409.7720.02
400 Mru, 1000:1, 50 MOwm, 1000 B, 7,5 nd R&S®RT-ZH11 1409.7737.02
BbICOKOBONIbTHBIE NPOOHUKM: AnddepeHumnanbHbie

200 Mru, 250:1/25:1, 5 MOwm, 750 B (nuk.), 300 B (CK3) CAT Ill, nitepdeiic npobHukos Rohde & Schwarz R&S®RT-ZHDO7 1800.2307.02
100 Mry, 500:1/50:1, 10 MOwm, 1500 B (nmk.), 1000 B (CK3) CAT Ill, uutepdeitc npobHkos Rohde & Schwarz R&S®RT-ZHD15 1800.2107.02
200 Mru, 500:1/50:1, 10 MOwm, 1500 B (nuk.), 1000 B CAT Ill, untepdeiic npobHukos Rohde & Schwarz R&S®RT-ZHD16 1800.2207.02
100 Mru, 1000:1/100:1, 40 MOm, 6000 B (nuk.), 1000 B (CK3) CAT Ill, nHtepdeiic npobrukoB Rohde & Schwarz R&S®RT-ZHD60 1800.2007.02
TokoBble NPOGHMKHM

20 kI'u, noct./nepem. Tok, 0,01 B/A1n 0,001 B/A, £200 A n £2000 A, BNC-unTepdeiic R&S®RT-2C02 1333.0850.02
100 KTy, noct./nepem. Tok, 0,1 B/A, 30 A, BNC-uxtepdeiic R&S®RT-ZC03 1333.0844.02
2 Mr'u, noct./nepem. 1ok, 0,01 B/A, 500 A (CK3), untepdeiic npobHukos Rohde & Schwarz R&S®RT-ZC05B 1409.8204.02
10 Mru, noct./nepem. Tok, 0,01 B/A, 150 A (CK3), BNC-uxtepdeiic R&S®RT-ZC10 1409.7750K02
10 Mry, noct./nepem. Tok, 0,01 B/A, 150 A (CK3), nHtepdeitc npobHnkos Rohde & Schwarz R&S®RT-ZC10B 1409.8210.02
50 Mru, noct./nepem. Tok, 0,1 B/A, 30 A (CK3), nHtepdeiic npobHukos Rohde & Schwarz R&S®RT-ZC15B 1409.8227.02
100 Mry, noct./nepem. Tok, 0,1 B/A, 30 A (CK3), BNC-uHtepdeiic R&S®RT-ZC20 1409.7766K02
100 Mry, noct./nepem. Tok, 0,1 B/A, 30 A (CK3), nxtepdeiic npobHukos Rohde & Schwarz R&S®RT-ZC20B 1409.8233.02
120 Mry, noct./nepem. Tok, 1 B/A, 5 A (CK3), BNC-uxtepdeiic R&S®RT-ZC30 1409.7772K02
Ha6op npo6HuKOB BnvxHero nons ans namepexuit IMC

Habop koMnakTHbIX NPOGHNKOB /1St UIBMEPEHMS ANEKTPUYECKON N MArHUTHO cocTaBnsoLmx 6anmxHero nons, ot 30 My ao 3 My, R&S®HZ-15 1147.2736.02
Jlornyeckuii npo6HMK"

Jlornyeckuii npo6Huk 400 MT, 8 kaHanos R&S®RT-ZL04 1333.0721.02
MpuHagneXxHocTn ansg npooGHNKOB

Ha6op npuHagnexHocTeit ans naccveHoro npobHika R&S®RT-ZP11 (HakoHeuHUK NpoBHIKa 2,5 MM) R&S®RT-ZA1 1409.7566.00
McTouHuk nutaHns ans npobHukos R&S®RT-ZC10/-2C20/-ZC30 R&S®RT-ZA13 1409.7789.02
BrewHuit atrenioatop 10:1, 2,0 My, 1,3 nd, 60 B noct. Toka, 42,4 B nepem. Toka (nuk.) .

ans npobukos R&S®RT-2D20/-2D30 RBSPRT-ZATS 1410.4744.02
CymKa ans 0rn4eckix NPOGHUKOB R&S®RT-ZA19 1335.7875.02
Mnata KoppeKLm 1 KannbpoBKY CUNOBbIX 3MEPEHUIA R&S®RT-ZF20 1800.0004.02
TpexmMepHbli NO3MLMOHEP C LIEHTPANbHOM HAXMMHOM PyyKoii Anst yaoBHOM GuKcaLmm 11 NO3ULMOHNPOBAHNS NPOGHNKOB

(Lﬁmpm{g MHTepBanL:a: ZoopmmL,l oGJ:)aCTb dukcaumn: 15?\/IyM) i it o i LSS AR
BblﬁepI/ITe AOMNOJIHUTEJIbHbIe NPUHAAJNIEXXHOCTU

MepeaHas Kpbiluka R&S®MX04-Z1 1335.4360.02
Msrkuii yexon R&S®MX04-23 1335.5589.02
TpaHCMOPTHBIiA Keiic R&S®MX04-24 1335.5595.02
Komnnext ana monTaxa 8 19-gtoimoByio ctoiiky, 6 HU R&S®ZZA-MX04 1335.5108.02
G T E:;:Aye\;l)g):nneﬂm 100 % 100 mMm corn. cTaH-
Ba3oBblit 610k 3 ropa

Bce ocTanbHble aneMenThl ? 1rop
CepBuCHble onuumn

[poaneHne rapaHTUitHOro CPoKa Ha OfNH TOA, R&S®WE1

lMpoaneHre rapaHTUnHOMO CPOKa Ha 1Ba rofia R&S®WE2

MPOAIEHME rapAHTUIHOTO CPOKA HA OAMH O, BKII0YAs EXErOAHYIO KanuGpOBKY R&SCCW1 OGparurecs & MecTHbi

oduc Npoaax komna-

Y] ®
TpoaneHme rapaHTMiHOTO CPOKa Ha [iBa rofa, BKIK0Yas eXeroaHyio kanubposky R&S®CW2 wn Rohde & Schwarz.
Mpoanexne rapaHTMAHOrO CPOKA Ha OAMH TOf, BKIOYAs €XErofHyIo kannbpoBKy B akkpeAUTOBAHHOM METPOJIOMMYECKOM LIEHTPE R&S®AW1
lpoanexme rapaHTMAHOTO CPOKa Ha ABa rofa, BKYas eXeroaHyio kanubpoBKy B aKkpeANTOBAHHOM METPOJIOMYECKOM LIEHTPE R&SCAW2

U Onuns cMelwarHbx curanos R&S®MX04-B1 conepxut asa noruyecknx npo6Huka R&S®RT-ZLO4.
2 [1n9 yCTAHOBAEGHHbIX ONUNI NPUMEHSAETCS rapaHTus 6a3oBOro 6710ka, €CM 0CTABLINIACA CPOK ee AeiicTBIA cocTanseT 6onee 1 roga. Mcknioyenue: Bce akkyMynaTopHble 6atapen uMeloT rapaHTuio 1 roa.

Tepmunbl HDMI v HDMI High-Definition Multimedia Interface, a Takxe norotun HDMI siBAsitoTCS TOBapHbIMM 3HaKaMu MW 3aperucTpupoBaHHbIMU TOBapHbIMU 3Hakamu komnanuu HDMI Licensing LLC B CLUA n
[LPYrux CTpaHax.
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ACCOPTUMEHT OCLUMJIIOTPADOB

[ |R&S®RTH1000 R&S®RTC1000 R&SCRTB2000

Cuctema BEpPTUKLHOTO OTKIIOHEHNS!

Monoca nponyckatus
KonnyecTso kaHasnos
Pa3speLuetue no septukany;
apXUTEKTYpa CUCTEMbI
B/nen npu 1 MOm

B/nen npn 50 Om

Lindposble kaHanbl

60/100/200/350/500 Mry,
2 + undpoBoit MybTUMETP/4

10 pa3psinos; 16 paspsnos

ot 2mB o 100 B

8

CucTema ropu3oHTabHOTO OTKJIOHEHS

YacToTa aucKpeTMaauny Ha kaxan
(8 MApA, 0TCYETOB/C)

MakcumanbHblit 06beM namsTn
(Ha kaHan; 1 aKTMBHbIN kaHan)

CermeHTpoBaHHas namsiTh

CkopocTb c6opa AaHHbIX
(8 ocumnnorpamm/c)

3anyck

Tunbl

YyBCTBUTENBHOCTD

Ananus
McnbiTanus no macke

Matematnyeckue onepaumm

3anyck 1 AeKoAvpoOBaHIe nocnesao-
BaTeNbHbIX NPOTOKONOB !

Mpunoxetus -2

Wenbitakms Ha cootsetctaue 2

[Aucnneii n ynpasnenue

Pa3mep 1 paspeluexe

061wme cBeaeHus

Pa3mepbl, mm (LI X B X T)

Macca, kr

Barapes

' B03MOXHA MOAEpHU3aLMS.

42

1,25 (4-kaHanbHas MoaeNb);
2,5 (2-kaHanbHast MOZeNb);

5 (4epenoBaHne BCex kaHanos)
125 ThIC. OTCYETOB
(4-kaHanbHas mopenb);

250 TbIC. OTCYETOB
(2-kaHanbHas Moaenb);

500 TbIC. OTCYETOB

Craugapt: 50 MaH oTCYeTOB

50000

umdposoit

Macka gonycka

9NIeMEHTapHbIe

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

4aCTOTOMEp C BLICOKVM pa3peLueHiem,
PaCLIMPEHHbIA aHAMN3 CnekTpa,
aHaNM3 rapMOHUK, NOJIb30BATENCKIE
cligHapum

7" CEHCOpHbIi 3KpaH,
800 x 480 nukceneit

201 %293 x 74

24

JNTUIA-MOHHAs, > 4 4

2 TpebyeTca onuus.

50/70/100/200/300 Mr'y
2

8 pa3psinos; 16 paspsinos

or1mMB o 10B

1; 2 (YepenoBaHme 2 KaHanos)

1 MJIH OTCYETOB; 2 MAH OTCYETOB

10000

aHaNoroBblit

Macka ponycka

NeMEHTapHbIe

1C, SPI, UART/RS-232/RS-422/RS-

485, CAN, LIN

undposoit BonbtMeTp (LLBM), Tectep
KOMMOHEHTOB, BbICTPOE Npeobpa3osa-
Hue Gypbe (BMNd)

6.5",
640 x 480 nukceneit

285 x 175 x 140

° & = T m—_ 6,60 Ou6

70/100/200/300 My
2/4

10 pa3psinos; 16 paspsnos

or1mMBpob5B

16

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

10 MAH oTCYeTOB; 20 MAH OTCYETOB

Onuws: 320 MAH OTCYETOB

50000 (300000 B pexume GbicTpOi
CErMeHTUPOBaHHOI NamsT?)

aHanoroBbli

npu 1 mB/gen: > 2 pen

Macka gonycka
6a30Bble (pacyet no pacyery)

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

uvdpoBoit BonbTMETP (LIBM), 6bi-
cTpoe npeobpasosanmne Pypbe (BMND),
aHanms AYX

10,1" CEHCOPHBIN 3KpaH,
1280 x 800 nukceneit

390 x 220 x 152

25

IR RO}

R&S®RTM3000

100/200/350/500 MTu/1 Iy,
2/4

10 pa3psifos; 16 paspsinos

o1 500 mkB o 10 B
ot 500 MkB zio 1B
16

2,5; 5 (4epenoBaHue 2 kaHanoB)

40 mnH oTcyeToB; 80 MAH 0TCYETOB

Onuws: 400 MAH OTCHETOB

64000 (2000000 B pexume GbicTpOI
CErMEHTUPOBaHHOI namsTn?)

aHanoroBblit

npu 1 mB/men: > 2 gen

Macka ponycka
6a30Bble (pacyeT no pacyerty)

1C, SPI, UART/RS-232/RS-422/RS-485

CAN, LIN, IS, MIL-STD-1553, ARINC 429

anekTponuTanue, uudposoii BonbTMeTp (LIBM), aHanua cnekrpa
11 OCTPOEHME CMEKTporpamm, aHanna A4X

10,1" CEHCOPHbIN 3KPaH,
1280 x 800 nukceneit

390 x 220 x 152

3.3




200/350/500 MI'u/1/1,5 Ty
4

12 pa3psinos; 18 paspsinos

ot 500 MkB fo 10 B
ot 500 MkB g0 1B
16

2,5; 5 (YepenoBaHme 2 kaHaso)

Crangapt: 400 MAH OTCYETOB;
Makc. ysenuuerue: 800 maH otcyeTos ?

craHpaptHo: 10000 cermeHToB;

onuus: 1000000 cermexToB

> 4500000

pacLuMpeHHble (B TOM YuCne 30HaNbHbIA 3a-

nyck), uadposoi 3anyck (15 Tvnos 3anycka)

0,0001 zen, nonHas nonoca Nponyckaxus,
HaCTpanBaeTcs nosb3oBaTenem

pacLumpeHHble (pefakTop Gopmyn)

[C, SPI, UART/RS-232/RS-422/
RS-485, CAN, CAN FD, CAN XL, LIN, SPMI,
10BASE-T1S, ARINC, SPMI, QUAD-SPI

aNeKTponuUTaHue, LMdPOBOIt BONLTMETP
(LIBM), aHann3 4acToTHbIX XapaKTepucTiK

13.3" CEHCOPHBbIN 3KPaH,
1920 x 1080 nukcenei (Full HD)

414 x 279 x 162

100/200/350/500 Mru/1/2 Ty,
4/8

12 paspsinos; 18 paspsfos

ot 500 mkB fio 10 B
ot 500 MkB o 1B
16

5 B 4 kaHanax; 2,5 B 8 kaHanax (YepesoBaHue
2 kaHanos)

Crangapt: 500 MnH otcyeToB
Makc. ysennuenme: 1 mnpp otcyeTo?

crangaptHo: 10000 cermeHToB;
onums: 1000000 cermenTos

> 4500000 B 4 kaHanax

paclUMpeHHble (B TOM Y1CNE 30HANbHbIN 3a-
nyck), uidposoii 3anyck (15 Tvnos 3anycka)

0,0001 zien, nonHas nosoca NPOMycKaHus,
HACTPavBAETCs N0b30BATENEM

paclumpeHHble (pesaktop Gopmyn)

C, SPI, UART/RS-232/RS-422/
RS-485, CAN, CAN FD,

CAN XL, LIN, SPMI, 10BASE-T1S,
100BASE-T1, ARINC, SPMI, QUAD-SPI

3NeKTpOnUTaHme, UMdPOBOI BONLTMETP
(LIBM), aHanu3 4aCTOTHbIX XapaKTepucTuK

Tonbko MXO 5: CEHCOpHBIt 3kpaH C AnaroHa-
nblo 15,6 froima,
1920 x 1080 nukceneii (Full HD)

MXO 5: 445 x 314 x 154
MXO 5C: 445 x 105 x 405
MXO0 5: 9

MXO0 5C: 8,7

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

8 paspsinos; 16 paspsinos

ot 1 mMB o 10 B (pexum HD: ot 500 mkB go 10 B)
ot 1 mB o 1B (pexwm HD: ot 500 MkB 1o 1 B)
16

10; 20 (yepefoBaHue 2 kaHanos B Moaensx 4 Iu u 6 M)

Crangapt: 200 MaH otc4eTo/800 MAH OTCHETOB;
Makc. ysenudeHme: 1 Mapz 0TCYETOB/2 MAPL OTCHETOB

CTaHAApTHO

1000000 (2500000 B pexume ynbTpacerMeHTMPOBaH-
HOIt namsTi)

PaCLUMPEHHBIA (BK. 30HabHbIN 3anyck), LdpoBOil 3anyck
(15 TMnoB 3anycka), BbICOKOCKOPOCTHON 3anyck no nocne-
[0BaTeNbHOMY LABNOHY, BKN. BOCCTAHOBNEHME TAaKTOBOMO
curHana (CDR) 5 Mout/c?

0,0001 zen, nonHas nonoca Nponyckaxus,
HaCTpanBaeTcs Nosb3oBaTenem

HaCTPauBaIoTCs NONb30BATENEM, annapaTHble
pacLumpeHHble (pefaktop Gpopmyn, uitepdeiic Python)
I’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 Gen 1, USB-SSIC, PCle 1.1/2.0, USB Power
Delivery, aBTomo6unbHbiit Ethernet 100/1000BASE-T1

aHanu3 aNekTPONUTAHWS, PACLLMPEHHbII aHann3 cnekTpa
1 MOCTPOEHNE CNEKTPOrpaMM, Pa3noXeHIe AxuTTepa u
Lyma, BOCCTaHOBNEHMeE TakToBoro curdana (CDR), aHanns
1/Q-manHbix 1 BY (R&S®VSE), komneHcauus ueneii, BKio-
YeHue v BbipasHuBaHue, aHanns AUM, aHanus TDR/TDT,
pacluMpeHHas raskosas Avarpamma

CM. TexHUyeckue xapaktepuctukm (PD 5216.1640.22)

15,6" CEHCOPHbIN 3KPaH,
1920 x 1080 nukcenei (Full HD)

450 x 315 x 204

10,7

. Xy p >
Lo eeee e

~ |mxo4 MXO 5/MXO 5C R&SCRTO6 R&SCRTP

4/6/8/13/16 Ty,
4

8 pa3psnos; 16 paspsnos

ot 2 MB o 1B (pexum HD: ot 1 mkB no 1 B)
16

20; 40 (yepenoBaHue 2 KaHaNoB)

Cranpapt: 100 mnH oTcueToB/400 MAH OTCYETOB;
Makc. yBennyeHue: 3 Mapp, 0Tc4eToB

CTaHAapTHO

750000 (3200000 B pexume ynbTpacerMeHTMPOBaHHOI
namsiTu)

pacLUIMpeHHbIi (BKI. 30HaNbHbIN 3anyck), LpPOBON 3anyck
(14 TMnoB 3anycka) ¢ KoMNeHcaumel uenei B peanbHoM
MacLuTabe BpeMeH 2, BbICOKOCKOPOCTHOI 3amyck no no-
CnezioBaTenbHoMy LabnoHy BKI. BOCCTAHOBNEHIE TaKTOBO-
ro curHana (CDR) 8/16 6ut/c 2

0,0001 zien, nonHas nonoca NPOMycKaHus,

HaCTpauBaeTcs nob3oBarenem

HaCTPauBaIoOTCS NONb30BATENEM, annapaTHble
paclumpeHHble (pepaktop Gopmyn, uitepdeiic Python)

I2C, SPI, UART/RS-232/RS-422/RS-485, SENT, CAN, LIN,
CAN FD, MIL-STD-1553, ARINC 429, SpaceWire, USB 2.0/
HSIC/PD, USB 3.1 Gen 1/Gen 2/SSIC, PCle 1.1/2.0/3.0,
8b10b, MIPI RFFE, MIPI D/M-PHY/UniPro, aBToMo6uibHlit
Ethernet 100/1000BASE-T1, Ethernet 10/100BASE-TX,
MDIO, Manchester, NRZ

PaCLUMPEHHbIit aHan13 CnekTpa 1 NOCTPOEHUE CNEKTPO-
rpaMM, pasnoxeHne JxuTrepa v Lwyma, KomneHcaums
Lieneil B peabHOM MacluTabe BpEMEHU, BKNIOYEHME 1
BbipaBHuBaHue, aHanua AVM, ananns TDR/TDT, anann3
1/Q-panHbix v BY (R&S®VSE), paclumpenHas raskosas
auarpamma

CM. TexHUyeckue xapaktepucTuky (PD 3683.5616.22)

13.3" CEHCOPHbIN 3KPaH,
1920 x 1080 nukceneit (Full HD)

441 x 285 x 316
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CepBucHOe 06cnyxuBaHue
B Rohde & Schwarz
Bbl — B HapeXHbIX pykax!

» [lo Bcemy mMupy

» Ha mecte 1 m4Ho

» VHavBuayanbHo 1 rnbko

» C 6eCKOMNPOMUCCHBIM KA4ECTBOM
» Ha pnutenbHyio nepcnextey

Rohde & Schwarz

TexHonoruyeckas rpynna komnasuii Rohde & Schwarz aBnseTcs 0gHUM
13 NNAEPOB B fieie Co3AaHNs bonee 6e30MacHoro 1 NOAKNIYEHHO-

ro Mupa Gnarofaps CBOMM NEPeoBbIM PELIEHNSM B CHEPE KOHTPOSb-
HO-WN3MEePUTENLHOTO 060PYA0BAHNS, TEXHONOMNYECKUX CUCTEM, a Takxe
ceteil n knbepbesonacHocT. OcHoBaHHas 6onee 90 neT Hasag rpynna
KOMMNaHWit — HaAeXHbIii NapTHep AN 3aKa34nKOB 13 MPOMBILLEHHOMO 1
roCyaapCTBEHHOMO CEKTOpa N0 BCeMy Mupy. ITa HeE3aBucHUMas komna-
Hus, WTab-kBapTMpa KOTOPOIA HaxoauTcst B MioHxeHe (Fepmanus), ume-
€T LWIMPOKYI TOPrOBO-CEPBICHYO CETb W NpeacTaBneHa bonee yem B 70
CTpaHax.

www.rohde-schwarz.com

PecypcocOeperaiowye MeToabl NPOEKTUPOBaHUS

» Okonornyeckas 6€30MacHOCTb 1 3KONOMUYECKNA CReq

» OHeproadGEeKTUBHOCTb U HU3KWIA YPOBEHb BLIOPOCOB

» [lonruid cpok cayxObl 1 ONTUMU3UPOBAHHbIE MPOM3BOACTBEHHbBIE
pacxol

Certified Quality Management Certified Environmental Management

1S0 9001 1SO 14001

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

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

R&S® siBngeTcs 3aperucTpupoBaHHbiM TOProBbiM 3Hakom komnaduu Rohde & Schwarz GmbH & Co. KG
(DMDMQHHbIe Ha3BaHWs ABNAOTCSH TOPrOBbIMW 3HAKaMK UX BnaenbLeB
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