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Cepust NCTOYHMKOB

MUTAHNS
R&S®NGM200

Kpatkuii 0030p

OpnHokaHanbHbI ncToyHuK nutaHns R&AS®NGM201 u aByxkaHabHbIi
ncTouHuk nutaina R&S®NGM202 obecneynsatot 4o 60 BT BbixogHoM
MOLLHOCTM Ha KaHa. BbIXOAHbIE KaHabl HE 3a3EMIEHbI, ralbBAHNYECKH
130NMPOBaHbI 1 3aLLUMLLEHDI OT NEPerpy3kn 1 KOPOTKNX 3aMblKaHMii.
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Bnaropaps 4eTbipemM 13mMepuTeNbHbIM AnanazoHam TOKa 1 paspeLleruio
10 6% paspsnos npu M3MepeHn HanpsXeHUs, Toka U MOLLHOCTM UCTOY-
Hukn nutanus R&AS®NGM200 naeanbHo noaxoasT ans onpeaenexus
napamMeTpoOB YCTPOWCTB, KOTOPbIE XapaKTepU3YIOTCs HU3KUM SHEProno-
TPEONEHNEM B PEXMME OXMIAHUS 11 OONBLUMMI TOKAMU B PEXIME MOJHOIA
Harpyaku. B GonbLUMHCTBE Cy4aeB HET HEOBXOAMMOCTU MCMONb30BaHMS
LONONHUTENBHOTO LMAPOBOrO MyNbTUMETPA.

Bnarogaps 6bICTPOMY BOCCTAHOBEHIIO MeHee YeM 3a 30 MKC, MUHK-
MaJbHbIM BbIOPOCAM Aaxe Npy PE3KOM U3MEHEHMM HArpy3ku 1 BbICTPOMY
PerynMpoBaHuio 1MneaaHca uctouHnkn nutadus R&S®NGM200 naeanbHo
NOAXOJAT 4N1g NOAAYM NUTAHUS HA YCTPOWCTBa 0T 1 fpyrve ycTpoiicTaa,
paboTatoLLye oT akkyMynsiTOpoB.

Mpwn ckopoctn 3axsata A0 500000 0TCYETOB B CEKYHY MOTYT ObiTh 3a-
(brKCMPOBaHbI faxe 04eHb ObICTPbIE BMEHEHNS HAMPSIKEHIS WK TOKA.

JInHeitHas aBYXKBaAPaHTHas KOHCTPYKLMS BbIXO[HbIX KAackafoB N03BONS-
€T UCTOYHNKaM nuTanmus n3 cepur R&S®NGM200 paboTats B kayecTse
MCTOYHMKA W NOTPEOUTENS TOKA C MUHMMANbHBIMU YPOBHSIMW OCTATOYHbIX
nynbcaumii n wyma, obecneynsas naeanbHyio NOALEPXKY Npu pa3paboTke
yeunauteneit mowHoctn 1 cxem MMIC. lononHutenbHas GyHKLMS UMiTa-
UMK akkymynstopa 06ecrneynBaeT yCnoBus NPOBEAEHNS UCMbITAHWIA, MK-
TUPYIOLLME UCNONB30BAHNE PEANbHON akKyMyNATOPHON Batapen.

R&S°NGM201 | R&SCNGM202

KonnyecTBo BbIXOHbIX KaHANOB 1 2
CymmapHas BbIX0fHast MOLLHOCTb 60 Bt 120 Bt
Makc. BbIxoaHas MOLLHOCTb Ha KaHan 60 Br
BbIx0[iHOE HAanpsXeHue Ha kaHan o1 0pa020B
Makc. BbIXOAHOI TOK Ha KaHan <6B:6A >6B:3A
Bpemst BOCCTaHOBAEHWS! HArpy3Kku < 30 mKkc
Makc. MOLLIHOCTb M TOK Ha kaHan npu 60 Bt, 3A

NCnonb30BaHUI B KAYECTBE HArpy3kn

&> ROHDE&SCHWARZ NGM202
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Cepus NCTOYHIKOB
MUTaHKS
R&S®NGM200
[lpenmyLlecTsa 1
KNtoYeBble QYHKLMN

TexHonorus ons CnoXHolx 3agay

1 beicTpas cTabunansaums Harpysku

1 MUHUManNbHBIA YPOBEHb OCTATOYHbIX NMyNbCALMA U HU3KUIA YPOBEHD LyMa

1 Mokasanus ¢ paspelueHnem a0 6% paspsnos

1 OyHkums UNdPOBOro BONLTMETPA

1 [anbBAHMYECKM N30AMPOBAHHBIE HE3a3EMIEHHbIE KaHAbI

1 BbIxogHOM kackaf, U30AMPOBaHHBIN C MOMOLLBO pene

1 [lBa kBaipaHTa: paboTa B Ka4yecTBe MCTOYHIKA U HArpy3Ku

1 PeXuMbl NOCTOSHHOTO HANPSKEHMS, MOCTOSHHOIO TOKA 1 NOCTOSHHOMO
CONPOTUBNEHNS

1 [lepemeHHOe BbIXOAHOE CONPOTHBNEHNE

1 Beicokas ckopocTb c6opa aaHHbIx (dyHkuus Fastlog)

1 OyHKUMK 3awmTel nprbopa n NY

1 Mpenensl 6e3onacHoOCTM Ang 3aumTsl NY

D> CTpaHuua 5

MmuTtauusa akkymynsatopHoii 6atapeu
1 Mogenn akkymynsatopos

1 VIMuTaums akkyMynsTopHoid batapeu

> cTpaHnua 9

Yno0cTBO aKCnnyaTauum

1 CeHCOpHbIit 3KpaH BbICOKOrO pa3peLleHis
1 L|BeToBas koaMpoOBKa pexnmoB padoTsl

1 ®yHkuns QuickArb

1 ®yHkuns EasyRamp

1 CoxpaHeHue 11 BbI30B HAaCTpoek npubopa
> cTpaHnua 10

WUneanbHblii BLIOOP 119 UCMOJIb30BAHUA B nabopaTopusix u uc-

NbITaTeJIbHbIX CUCTEMAX

1 CneuyanbHo A5 UCNONb30BaHNS B NaBOPATOPUSIX U CUCTEMHbIX CTONKAX

1 OyHKUMS KOMNEHcaLK

1 Pasbembl Ha nepeaHelt 1 3agHei naHensx

1 [TONHOLEHHbIE BO3MOXHOCTYM ANCTAHLIMOHHOTO YNpaBneHus

1 beicTpas pabota Ha WuHe 1 Ha paboyem cTone

1 YCOBEpLIEHCTBOBAHHAS KOHCTPYKLIMS Nprbopa: KOMNakTHble pasmepbl 1
OecluymHas paboTa

> cTpaHuua 12
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Kpatkue ceeneHust 06 nsnenum

PasnnyHbie Knaccbl MCTOYHUKOB NUTAHMS

1 9KOHOMMYHbIE, BECLUIYMHBIE 1 CTABWILHO paboTatoLe NpUbopbI

1 /1151 py4HOrO 1 YNPOLLEHHOrO KOMMbIOTEPHOTO YrpaBneHus

1 [lnsh npuMeHeHWi, B KOTOPbIX He TPEBYETCS BbICOKOE BbICTPOAENCTBIE
1 TOYHOCTb

1 Mcnonb3ytotes npu 06y4eHn B BIAAE HACTONbHBIX MM MOHTUPYEMbIX B
CTOWKY PEeLIeHNii

= =
5.00 V 2.000 A gEo]

TpexkaHanbHble UCTOYHUKN NUTaHNA
R&S®HMC8043 1 R&S®NGE100B
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1 VipeanbHbl 19 cnyyaes, KOraa pelarommi Gaktopamin npoBeAeHNs UCIbITaHNi
ABNSIOTCS ObICTDOAEICTBUE, TOYHOCTb U PACLUMPEHHbIE GYHKLMI MPOrPaMMUPOBaHNS

1 XapakTepHble 0c06eHHOCTI: 3awuTa 1Y, KopoTkuil nepros NporpaMMnpoBaHus 1
3arpyxaemble NOCNef0BaTENbHOCTY 3HAYeHNA V 1 |

1 Mcnonb3ytotes B 1abopatopusix 1 aBTOMATUYECKOM UCMbITaTENbHOM 060PYA0BaHMN

3200w

TpexkaHanbHblin NCToYHNK NuTaHusa R&S®HMP2030 n
yeTblpexkaHanbHblii MCToYHMK nuTanus R&S®HMP4040

Cneuuanuawposauuble UCTOYHUKN NUTAHUS

OpHokaHanbHbIi nCToyHNK nuTaHna R&S®NGL201 n
[IBYXKaHanbHbIA NCTOYHNK NuTaHns R&AS®NGM202

Cneuuanunsu-
POBaHHbIN Knace



TexHonorus ang
C/I0XHbIX 3834

BbicTpas cTabunusauusa Harpy3ku

BbITOBbIE ANEKTPOHHBIE U3ENNs, Takux kak MOOUbHbIE TeNnedOHbI 1
ycTpoiictga 10T, noTpebnstoT HeBOMLLLO TOK B PEXIME OXnaaHus.
0paHako TOK pe3ko BO3pacTaeT, kak TONbKO YCTPOICTBO NEPeKtoyaeTcs B
PEXIM Nepefaym. VICTOYHNK NuTaHns, Cnonb3yeMbli afist 3HeprocHabxe-
HWs Takux MY, onxeH noanepxunsaTb U3MEHeHNs Harpyakn OT HECKOSb-
Kix MKA 10 Heckonbkix amnep 6e3 nafeHuii u BbIBPOCOB HAMPSKEHMS.

3mepsieMble TOKM 1 HanpsxeHns oTobpaxatoTes ¢ paspelueHnem 6 %2 paspsifos. VIcTouHmk
NUTaHWs aBTOMATVYECK NEPEKIOYAETCS N3 PEXIMA UCTOYHIKA B peXUM noTpe6uTens (anek-
TPOHHOI Harpy3aku). B aTom npumepe kaHan 2 pabotaet B kayectse Harpyaku. Ha ato ykasbi-

BAET OTpULATENIbHOE 3HA4YEeHME TOKa.
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B nctounnkax nutaus R&S®NGM200 ycTaHoBneHa HOBas aneKkTpuyeckast
CcXema, KoTopast N03BONSET N0b30BATENO ONPEAENsTh, Kak MCTOYHMK
nuTaHNs CTabnAN3NpyeT 3MeHerus Harpyaki. CTaraapTHas HacTpolika
«Fast» (bbicTpas paboTta) co BpeMeHeM BOCCTaHOBAEHMS MeHee 30 MKC
pa3paboTaHa s ONTUMM3aLMK BbICOKOCKOPOCTHbIX MPoLEeccoB. OTkto-
YeHme HacTpoiikn «Fast» (bbicTpas paboTa) He3HauUTENbHO YBEAUYMBAET
BPEMSsi BOCCTAHOBNEHNS C LIEbIO NPEAOTBPALLEHIS BLIBPOCOB B 0CO0bIX
YCNOBUAX HArPY3KN.

NcTouHmkn nutanns R&S®NGM200 oyeHb BbICTPO CTaBUANZNPYIOT BHY-
TpeHHee conpoTueneHne. OCoOeHHO B AnanasoHe oT

-50 MmOm 10 2 Om, korza Bpemsi BOCCTAHOBAEHNS MOXET IOCTUraTb

< 200 mkc.

MuHVUManNbHLIA YypOBEHb OCTATOYHbIX MY/bCALUIA U HU3KUIA YPO-
BEHb LUyMa

YCOBEPLIEHCTBOBAHHAS 3MEKTPOHHAS CXeMa YaCTO O4eHb COXHA U YyB-
CTBUTESbHA K MOMEXaM Ha IMHUSIX ANeKTponuTaHus. [Ing noaayn Hanpsixe-
HWs 683 NOMeX Ha Takie YyBCTBUTENbHbIE MY MCTOYHWKM MUTAHUS JONXHbI
obecneynBaTh UCKNIOYUTENLHO CTAONUNbHbIE BLIXOAHBIE HAMPSXEHUS U
TOKW. HeobxoanMo npefoTBpallath BCe BUAb! Nynbcaumii n wyma. Nctoy-
HukN nutains R&S®NGM200 perynupyroTest IMHEITHO, YTO aeanbHo noj-
XOAWT 1S YYBCTBUTENbHBIX LY.

OnTuManbHoe BpeMs BOCCTAHOBIEHMS HArPy3KM

MCTOYHIMKM NuTaHus 06bINHO pearvpyloT Ha peskoe N3MeHeHNe Harpyaki BbIBPOCOM 11 MeIEHHbIM BPEMEHEM BOCCTAHOBEHS.
Bnarogaps cneuyanbHo ONTUMU3MPOBAHHBIM CXeMam ynpaBnenus ucTouHnk nutanus cepiun R&SPNGM200 obecneynsaet Bpems

BOCCTaHOBNEHMS MeHee 30 MKC.

Rohde & Schwarz Cepus nctoynnkos nutatus R&S®NGM200 5



Moka3aHus ¢ paspeweHmem o 6 2 paspspos

Mpy N3MEPEHUN HANPSIXEHNS], TOKA U MOLHOCTI CYUTBIBAHUE MPOMCXO-
JVT C pa3pelleHnem ao 6% paspsaos, YTo AeNaeT CTOYHNKM NUTaHMS
R&S®NGM200 onTManbHO NOAXOASLUMM 1St YCTPOIACTB, KOTOPbIE UMeE-
10T HU3KOE SHEPronoTpedbneHne B pexMme oxuaaHus 1 6oNbLUKNE TOKK B
pexumMe MONHOIA Harpysku. [lga ananasoHa M3MepeHns HanpsxeHns u ve-
Thipe ManasoHa s U3MepeHist Toka 06ecnednBatoT BbICOKYIO TOYHOCTb
1 paspetueHne a0 1 mkB/10 HA.

®yHKkuus uMdppoBoro BobLTMETPA

Kak v gpyrve nctodHnku nutanus, npuoopbl R&S®NGM200 namepsitot
HanpsxeHne, nogasaemoe Ha NY. Kpome toro, onums R&S®NGM-K104
aKTUBMPYET NOPT, KOTOPBbIA NO3BOMSET NOLKIOYUTE BHYTPEHHUIA LLGPOBOIA
BONBTMETP K 06O TOUKE M3MEPSEMONt CxeMbl. Bo MHOTMX cnyyasix fo-
NONHUTENbHBII LMDPOBOI MyNLTUMETP He TpebyeTcs.

lanbBaHNYECKN N30MPOBAHHbIE HE3a3EMJIEHHBIE KaHaNbI

06a kaHana uctoyHmka nutaHns R&S®NGM202 nonHOCTLIO N30AMPOBaHSI
Lpyr OT Apyra 1 He 3a3emneHbl Ha kopnyc. OHWU MOTYT UCNONB30BATLCA B
KayecTBe He3aBUCHMbIX UCTOYHWUKOB NMUTaHIS WK B BIAAE KACKaIHOTO COe-
JVHeHNs. Kananbl MOryT NoAKN04aTbCs NapanienbHo ¢ LeNbio NonyYeHuns
6onee BbICOKMX TOKOB A NOCAEA0BATENBHO C LEbIO NonyyeHns 6onee
BbICOKMX HanpsixeHnid. MoaknoyeHne aByx kaHanoB 0bneryaet nogady nu-
TaHWs Ha GUNONSIPHbIE CXEMbI, KOTOPbIM MOXET TPeBOBaThCS, HanpUMeEP,
Hanpsxexue +12 B/-12 B.

BcTpoeHHblit B ncTouHmkn nutaqns R&S®NGM200 umdpoBoii BONLTMETP ONUMOHANBHO MOXET

ncnonb30BatbCa s USMepPeHNd B no6oi Touke MCHhIWeMOM CXeMbl

12.716 2W o)
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BbixogHOI1 Kackag,, N30AUPOBaHHBI C NOMOLLLIO pene
OTKNI04EHNE BLIXOAHOIO KaHana CTaHAAPTHOMO MCTOYHMKA NUTaHNS 00bIY-
HO MPUBOANT K OTKIOYEHIKO BLIXOAHOMO HANPSIXEHS, U BbIXOAHOW Kackaf,
3NEeKTPONUTAHNS OCTAETCS NOAKMOYEHHBIM K BbIXOAHBIM KnemMMam. B
ncTouHuke nutaHns R&ASENGM200 ncnonbaytotes pene ans n3onsumm Le-
neit 3aNeKTPONUTaHNS OT KOHTAKTHbIX THE3M,

JBa kBagpaHTa: paboTa B KAQYeCTBe UCTOYHMKA U HArpy3Ku
[IByXKBaipaHTHas apxuTeKTypa MCTOYHNKOB NUTaHUS 006ecneynBaeT GpyHK-
LIMOHMPOBAHME KaK B KAYECTBE MCTOYHNKA, Tak M NOTpebuTens Toka, yTo,
B CBOIO 04€epefb, N03BONAET UMUTUPOBATL AKKYMYIIATOPbI VW HATPY3KN.
MCTOYHVK MUTaHUS aBTOMATNYECKW NEPEKIIOYAETCS C PEXMMA NCTOYHIKA
Ha PEXIM NOTPEOUTENS (ANEKTPOHHOM Harpy3kn). Kak TONbKO BHELHee
MoAABAEMOE HANPSXEHNE MPEBLILIAET YCTAHOBIEHHOE HOMUHANBHOE
HanpsXeHne, TOK HA4YMHAET TeYb B UCTOYHVK MUTAHWS. Ha 310 ykasbiBaeT
0TPULATENBHOE 3HAYeHNe ToKa.

PeXnMbl NOCTOSSHHOIO HANPSXXEHUS, MOCTOSAHHOIO TOKA U Mo-
CTOSIHHOIO CONPOTUBJIEHMS

HacTpolika 1 perynmpoBka BbIXOLHOTO HANPSXEHNS (PEXUM MOCTOAHHOMO
(cTabUNM3MPOBAHHOIO) HaNPSXeHIst) — cTaHaapTHas 3ajada s UCTou-
HUKOB NuTaHNs. Tem He MeHee 1CTOuHMKN nuTaHns R&S®NGM200 Takke
MOIYT NCMONb30BATLCS B PEXMME NOCTOSHHOMO TOKA, MPUYEM KaxX[blil
KaHan MOXET HacTpamBaTbCs OTAENbHO. [y NPEBbILIEHNN YCTAHOBEH-
HOrO YPOBHS TOKA BYHKLINS OrpaHMyeHns no Toky 06ecneynT npoTekaHne
TONbKO YCTAHOBNEHHOIO TOKa. BbIX0HOE HanpsiXeHne COOTBETCTBEHHO
MOHUXABTCS 10 3HAYEHNS HIXE 3alaHHOr0. TeM caMbiM B Clyyae Heue-
NPaBHOCTM NPEAOTBPALLAETCS NOBPEXAEHNE N3MEPUTENBHOI CXEMBI.

Bo Bpems paboTbl B ka4eCTBE 3NEKTPOHHOI HArpy3Kku Takxe AOCTyMeH
PEXUM MOCTOSIHHOrO CONPOTUBNEHUS. B 3TOM pexume UCTOYHMK NUTaHuNs
BeeT ceds kak perynmpyeMoe ConpoTMBNEHUE B pamMKax BCErO uanaso-
Ha Harpyakn. 3T0 NO3BONSET UMUTMPOBATb, HANPUMEP, PA3PSL, aKKyMys-
TOPa C NOCTOSHHBIM COMPOTUBNEHNEM HArpy3KiA.

[lBa kaHana MOXHO COBMECTHO NCNOb30BATb A1 NUTaHINS OUNONAPHBIX CXeM, HanpumMep, Hanpsxennem +12 B/-12 B.
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lMepemeHHOe BbIXOAHOE CONPOTUBIIEHNE

VICTOYHMK NUTaHNS LONMKEH UMETb MUHMMANbHO BO3MOXHOE BbIXOAHOE
COMPOTUBIEHNE NS NOLABAEHNS BINSHNS HArpy3ku Ha LY. Bmecte ¢

TEM €CTb NPUKNAJHbIE 33241, B KOTOPbIX HEOOXOAMMO YNpPaBASEMbIM
00pa3oM MMUTUPOBATb ONPELENEHHBIE PASHOBUAHOCTI akKyMyNATOPOB
WAV YBENNYMBATD BHYTPEHHEE CONPOTUBIEHNE MO MEPE Pa3PALKKM akkymy-
nsTopa. MctouHnku nutaHns R&SPNGM200 noanepxumsatoT BbINONHEHNE
3TUX NPUKNALHBIX 3344 3a CYET PErYANPYEMOTO A1ana3oHa BbIXOAHOO
CONPOTUBNEHMS.

Bbicokasi ckopocTb cbopa aaHHbIX (pyHKums FastLog)
NeTounmkn nutadms R&S®NGM200 o6ecnednBatoT BbICOKOCKOPOCTHYIO
byHKkumo FastLog ang 3axsara pesynbTatoB M3MEPEHNS HANPSXEHUS 1
TOKa. 3TN [JaHHbIE MOYT ObITb COXPaHeHb! Ha BHellHeM USB-ycTpoiicTee
XpaHEHUs IaHHbIX WA MOTYT ObiTb NepeaaHsbl Ha BHeLHWiA MK yepes USB
1AM NoKanbHyto ceTb. bnarogaps ckopoctn coopa AaHHbx Ao 500 Thic.
OTCYETOB/C Pe3ynbTaThl N0 HANPSXKEHNIO U TOKY OCTYNHbI Kax/ble 2 MKC.
Mpu ncnonb3oBaHUK ABYXKaHaNbHOro 1cTouHMka R&SCNGM202 cbop
[JaHHbBIX MOXET BbINONHATLCS OAHOBPEMEHHO N0 060MM KaHanam.

3a CYeT TaKoli BbICOKOM CKOPOCTM 3axBaTa CPeay MUHUManbHbIX/MaKCH-
MaUTbHbIX 3HAYEHNIA MOXHO 0DHAPYXMBATb [aXe MKU B MAKPOCEKYHAHOM
[M1ana3oHe, KOTOpble He MOTYT ObiTb 0BHAPYXEHbI 601ee MEANEHHbBIMY
npubopamu.

®yHkums FastLog oTcnexusaeTt u3MeHeHNs HanpPsHKEHMS /ToKa ¢ paspeLueHnem 4o 2 Mkc. OHa 06HapYXXMBaET NUKK,

KOTOpbI€ nponycTuan Obl 6osiee MepJieHHbIe I1pVI60pr.

Standard
logging samples

FastLog

high-speed acquisition

Min:  2.036 12V Min: 1.81326V <4
Avg:  2.31308V Avg: 245401V
Max: 2.682 64V Max: 4.786 46 <4
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: b —

1
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Ha Bbixozax nctouHnkos nutanms R&S®NGM200 MoryT GbITb YCTAHOBNEHBI pa3nnyHble napa-

METPbI, HANPUMEP BbIXOAHOE COMPOTUBIEHNE, 3aePXKa BKIIOYEHNS BLIXOA0B 1 PA3NNYHbIE

Pexumbl 3anycka.

Output - Channel 1

<= Impedance
(® Delay
Triggered
Trigger

Output Mode

Time

BbicokockopocTHast GyHkums FastLog obecneursaet ckopocTb 3axBata 0 500 Tbic

0TCYETOB/C.

FastLog - Channel 1
UsB
500 kS/s

Write to

Sample Rate
Triggered OFF
Target Folder JUSB1A/NGM202/fastlog

Duration 10s
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®yHKumu 3awmTbl npudopa u UY

NcToynnkn nutadns R&S®NGM200 obecneunBatoT GyHKLMKM 3aLLuThl, KO-
TOPOE UCKI0Yat0T noBpexaeHne MY n ncTouHuka nutaHus B cnyyae c6os.
BbIxoaHble kaHanbl 3aLMLLEHbI OT NEPerpy3kit u KOPOTKIX 3aMblKaHMIA.
MakcuManbHble YPOBHW HANPSXXEHNS, TOKA 11 MOLLHOCTU MOXHO OTAENbHO
yCTaHaBNMBaTb ANS KaXI0ro kaHana. Korna KoHTponmpyeMoe 3HayeHue
JN1s KaHana A0CTUraeT 3aaHHOr0 OrpaHNyeHNs, OH aBTOMaTUYeckm oT-
KIOYaETCS M NOSIBASIETCS COOTBETCTBYIOLLEE COODLIEHME.

3awwTa ot nepeHanpsxeHus (OVP)

Ecnu HanpsixeHne NpeBbILIaeT YCTaHOBNEHHOE MAaKCUMaNbHOE 3HaYEHME,
kaHan OTKNI0YAETCS 1 Ha AKpaHe HauMHAEeT MUraTb COOTBETCTBYIOLLMIA
CUMBON.

3awuTa oT NpeBbILIEHNS TOKA (ANEKTPOHHBIN NPefOXpPaHNTENb,
OCP)

[insi nyywwent 3aLuTbl YyBCTBUTENBHBIX HArPY30K B KAHANbI UCTOYHIKOB Mu-
TaHus R&S®NGM200 ycTaHoBAEHbI ANEKTPOHHBIE NPEA0XpaHUTENN, KOTO-
pble MOTYT HACTPaMBAaTbCs B MHAVMBUAYANbHOM NOPSAKE. ECv TOK B KaHa-
1€ NPEBbILIAET 3aAaHHOE 3HAYEHNE, KaHan aBTOMATUYECKM OTKIIOYAETCS 1
HaYMHaeT MUraTb CMMBOJM NMPEBbILIEHNS TOKA.

B nByxkaHanbHoM nctoyHuke nutanus R&S®NGM202 anekTpoHHbIiA npe-
LOXPaHUTENb MOXET ObiTb CBA3AH C APYrvM KaranoM (dyHkums FuseLink).
B pesynbtate 06a kaHana OTKNIOYAOTCS Cpasy nocne Toro, kak Ans Bbl-
OpaHHOro kaHana JOCTUraeTcst MakciManbHOE 3HaueHue Toka.

OneKTPOHHBIV NPeoXpaHNTeNb C A0NOAHUTENbHBIMU OYHKLMSMU: HAcTpolika «Fuse delay at
output-on» (3agepxka cpabatbiaHis Npy BKIIOYEHUN BbIXOAA) ONPEAENseT BpeMs, B Teye-
HWe KOTOPOro NPELOXPaHNUTESb OCTAETCS OTKIOYEHHBIM NOCAE BKIIOYEHNS kaHana. YyBCTsu-

TENbHOCTb NPEOXPAHUTENS YKa3biBAeTCs C NOMOLLbI0 NapameTpa «Fuse delay time» (Bpems

cpabatbiBaHs).

Over Current Protection - Channel 1

© Enabled

Fuse Delay Time

Fuse Delay At Output-On

Link to Channel 2

EcTb [1B€ HACTPOIKN, KOTOPbIE ONPEAENSIOT PEXIM PearnpoBaHis anex-
TPOHHbIX NpefoxpaHuTenei. Hactpoiika «Fuse delay at output-on» (3a-
Aepxka cpabatbiBaHis Npy BKIOYEHM BbIXOAA) ONPEAENSIET BPEMS,

B TEYEHME KOTOPOro NPeaoXpaHuTenb 0CTAETCs OTKIIOYEHHbIM NOCHE
akTuBauUuMy kaHana. YyBCTBUTENbHOCTb MPEAOXPAHUTENS YKa3biBAeTCs C
nomoLpto napametpa «Fuse delay time» (Bpemst cpabatbiBaHus). 31a Ha-
CTPOViKa NO3BONSIET NONb30BATENSM MEHSTb PEXIM 3AEKTPONUTAHNS 419
NPefoTBPALLEHNS OTKIIOYEHNS KaHana 13-3a KpaTKOBPEMEHHbIX BbIOPOCOB
TOKa BO BPEMS paboThl.

3awwura ot npesbiweHus mowHocTu (OPP)

B kauecTBe anbTepHaTMBHOIO BapnaHTa (BMECTO YCTAHOBKI MaKkCUMab-
HOrO HaNPSXeHUs) MOXHO 3aAaTb MaKCUMabHYIO MOLLHOCTb W MCMONb30-
BaTb €€ B KAYECTBE NapameTpa OTKIYEHNS.

3awwura ot neperpesa (OTP)

NcTourmkn nutaHns R&S®NGM200 1MeloT BCTPOEHHYIO 3alLuTy OT NPEBbI-
LIEHNS TeMnepaTypbl, KOTOpas OTKI0YAET ANEKTPONUTAHNE NPK ONacHO-
CTW TEMNI0BOWN NEeperpysku.

Mpepensl 6e3onacHocT anga 3awmtsl NY

Y1o6bl NpeaoTBpaTuTh padpylieHne MY npu 04eHb BLICOKOM HanpsXeHWN,
Ha nctoyHukax nutaHns R&S®NGM200 moxHo 3aaath npeaensi 6esonac-
HoCTW. [epef HaYanoM BbINONHEHWS TEKYLLEHA U3MEPUTENBHON 3aaum
M0/b30BaTENb MOXET OrPaHNYUTb UCTOYHUK MUTAHNS TEMU 3HAYEHUSIMM,
KOTOpbIe He onacHbl ans MNY.

lMonb3oBaTenb MOXET 3ajatb 6e3onacHble npenenbl anga orpaHnyeHnd gnana3oHa peryanpoB-

Ki 1 NpefoTBPaLLEHUS CNyYainHoro noBpexaeHus MUY u3-3a HenpasuabHOI HACTPOIKY.

-

k= Enabled

Voltage Limit Min

Voltage Limit Max

Current Limit Min

Current Limit Max




MMuTaums akkymyns-
TOPHOW baTapen

Mmutauns akkymynsTopHoil Gatapem: OCHOBHbIE NapaMeTpbl, XapakTepuayioLLe COCTosHIe

621Ta|)8H‘ CBEleHbl Ha OAHOM JKpaHe.

Battery Simulator - Ch1

Model:

[int/battery/Test
battery no. 1.csv

Discharging

Battery Capacity:

2 Ah

Current Limit:

1.0000 A

9% 817.014 mAh

3.577V [ 352461V

2000mQ  0.196 89 A

ﬂporpamwoe obecneyeHne ang umutaumn 6aTapeH COoAepPXnT Ha()opm NaHHbIX AN O6U_LHX

TUNOB aKKyMYNSTOPHbIX GaTapeit, KOTOpbIe NErko U3MEHHTb.
/fint/battery/default/Lilon.csv

Initial SoC:

Capacity:
L 100 %

oh Save as -+

Save

State of Charge (SoC) Open-Circuit Voltage (Voc) Internal Resistance (ESR)

4196V
4199V

100 %

Mogaenu akkymynaTopos

PeanbHble akkymynsTopHble 6atapen 061afatoT pasnnyHbIMI XapakTe-
pUCTMKaMK B 3aBUCUMOCTI OT TUMA W COCTOSHWS 3apsipa. EMKOCTb, Ha-
npsbkeHne xonocToro xoaa (Voc) 1 3KBUBANEHTHOE NOCNEA0BATENbHOE
conpotuenenne (ESR) aBASKOTCS BOXHBIMI XapaKTEPUCTUKAMI akKyMynsi-
TOPQ, KOTOPbIE 3aBUCAT OT ero cocTosHua 3apaga (SoC). lononHutensHas
dyHKUns R&S®NGM-K106 no3sonset nonb3osatensm MoAenMpoBarb
NOBeJEHNE akKyMyNSTOPOB NPY PasanYHbIX YCAOBUAX 3apaaKy, Hanpumep,
npy NuTaHum ot UY.

Y100bI 3a4aTb MOAENb aKKyMYNATOPA, AaHHbIE O HEM MOTYT ObiTb NETKO
BBEIEHbI C MOMOLLBIO BCTPOEHHOIO pefaktopa. Habopbl AaHHbIX Ans 06-
LMX TMNOB aKKyMyNSTOPHbIX GaTapelt Pb, Li-lon, NiCd n NiMH gocTynHbl
B BUE NPEBAPUTENBHO HACTPOEHHBIX (arinos. OHW NErko M3MEHSIIOTCS
B COOTBETCTBIN C TPEOOBAHMSIMI KOHKPETHON 3aaayn. [onoaHuTenbHble
Habopbl IaHHbIX MOIENEN aKKyMyNSITOPOB MOXHO 3arpy3nTb ¢ USB-y-
CTPOWCTBA M COXPaHNTb B MCTOYHMKE NuTaHus R&S®NGM200.

UmMuTtauusa akkyMmyngaTopHoii 6atapeu

B yacTHocTH, koraa TpebyeTcs ONTUMU3MPOBATD XM3HEHHBIIA LK YCTPON-
CTBA C aKKyMyNSTOPHBIM NUTAHNEM, HEOOXOAMMO YYUTBIBATL PEXUM Pas-
psaa Mcnonb3yemoro Tuna akkymynsaropa. ®yHkums umuTawm batapen
npubopa R&S®NGM200 no3BonseT MMUTUPOBATL PeabHbIe BbIXOAHbIE
XapakTepuCTUKI akkyMynsTopa. TeCTMPOBaHNE MOXET OCHOBLIBATLCS Ha
BbIOPAHHON MOENN akKyMyNATOPA, B TO BPEMS Kak ero eMKOCTb, 3apsif
SoC n HanpsixeHne Voc MOMyT BbiTb YCTAHOBAEHBI B 1t060E COCTOSHME
INS NPOBE/IEHNS UCTIbITAHMIA B KOHKPETHBIX YCIOBHSIX.

Takke MOXET MOJEAMPOBATLCS PEXMM 3apsAaKM akkymynsTopa. 910 0Co-
OeHHO BaXHO Npu pa3paboTke 3apsiiHbIX YCTPOACTB. [ns Takux 3apay
1CcTouHMK MuTanus R&S®NGM200 1cnonb3yeTcst B peXmme neKTPOHHO
Harpysku.

06a cnyyast NO3BONSIOT OCYLLECTBAATL AUHAMIUYECKOE MOAEMPOBaHIe,
o3Havalouee, 4to Voc, ESR 1 SoC 3MeHsIoTCst B COOTBETCTBUM C YC-
NOBMSMI 3apsiia/pa3psaaa, kak B HacTosiemM akkymynatope. CocTosiHue
3apsia nokasbiBaeTcs rpaduUyecku; BCe 0CTabHble 3HaYeHNs oTobpaxa-
I0TCS YMCNEHHBIM 0OPA3OM.

Mpy NCnonb3oBaHNM ByxkaHanbHoro uctouHnka R&ASPNGM202 nmutaums 6atapeit Moxet

BbINONHATLCA OAHOBPEMEHHO MO 060MM KaHanam.

Rohde & Schwarz Cepus nctoynnkos nutatus R&S®NGM200 9



y 6 CeHCOopHbIli 3KpaH BLICOKOIO pa3peLueHus

,D,O CT B O BonbLIOi eMKOCTHON CEHCOPHBIN 3KPaH — LEHTPANbHBINA 3NEMEHT ynpas-
neHus ans uctodHukoB nutanus R&S®NGM200. Jlerkoe NpuKOCHOBEHME
K YNCNEHHOMY 3HA4YEHMIO OTOBPAXAET Ha 3KPaHe BUPTYabHYHO KnaBi-

3 KC I_l ﬂ yaTa I_I| I/l I/l aTypy 19 BBOAA He06X0AMMOr0 3HayeHus. Kpome Toro, HanpsixeHue,
TOK M NPEAENbI 15 Pa3AUYHbIX 3aLUMTHBIX QYHKUMIA MOXHO 3aAaBaTh C

MOMOLLbIO MOBOPOTHOM PyuKu. locTyn 1 paboTy ¢ PeaKo UCToNb3yeMbiMU
BYHKUMAMI MOXHO BbINOAHSTH C MOMOLLBIO MEHIO.

Bnaropaps Beicokomy paspetuermnio 800 x 480 nukceneli akpaH ycTa-
HaBNNBAET HOBblE CTAHAAPTHI AN UCTOYHMKOB NUTaHNs. C ero NOMOLLbIO
ropasmo Nerdye CYuTbIBaTb 3HAYEHUS HAMPSKEHNS 11 TOKa Aaxe Ha 60fb-
LInX PaccTosHMsIX. Ha akpaH Takxe MOXHO BbIBECTM Pa3HO0OpasHyio
LONONHUTENbHYIO MHOOPMALMIO, HANPUMED, 3HAYEHIUS MOLLHOCTY U CTa-
TUCTMYECKME AaHHble. 3HAYKN YETKO 0TOOPAXAKOT COCTOSHME TEKyLLEel
KOHGUrypauuw.

Bce HacTpoiikn n pexnmbl pa6OTb\ nerko yntaembl. Koraa MCTOYHNK NUTAHUS HAXOAUTCS B PEXVUME NOCTORHHOIO HANMPSKEHIs, YACNa 1 KNaBuLLM NOLCBEYMBAIOTCS 3€NEHBIM LIBETOM. s pexu-

Ma NOCTOAHHOI O TOKa CNonb3yeTcq KpacHblil uBeT. Koraa kaHanbl BKIIOYEHb! (aKTUBHBI), knasuia BbiBofa Output NoACBEYMBAETCS CUHUM LIBETOM.

& ROHDE&SCHWARZ NGM202 |

15:33:10 Power Supply ‘

cv@@@@-f&zu « &= v
11.9997W  g¢ 52 481164W g% 52

| £ &
PXRY

3.0000 A 1.0000 A
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LieeToBOE KOAMPOBaHME PEXMUMOB PabOThI

LiBeTa MCnonbayloTes Ans MHAMKALMIA PA3NAYHbIX PEXMMOB. Hanpumep,
aKTUBHbIE KaHasbl B PEXIIME NOCTOSHHOMO HaMpsKeHs NOACBEYMBAIOTCS
3eN1eHbIM LIBETOM, TOFAA KaK AR PexnuMa NoCTOHHOTO TOKa UCMONb3yeTcst
KpacHblii LIBeT. ECAM MCTOYHMK MUTAHUS HAXOAMTCS B PEXMME MOCTOSIHHO-
r0 COMPOTUBAEHNS, YNCNA 0TOBPAXAKOTCA roNyGbiM LBETOM.

Kaxapiit 13 kaHanos R&S®NGM202 MOXHO BbIGUpaTh 0TAENLHO, UCNOMb-
3ys knasuwm kaHanos. Knasuwa Output (Bbixof,/BbIBOA) NCNONL3YETCS
INS BKIKOYEHNS AU OTKIOYEHNS BbIOPaHHbIX kaHanoB. Knasuiua 3aropa-
€TCS CHUM LIBETOM NpU BKOYEHNM.

®yukuma QuickArb

B HekoTopbIx 3aa4ax TpedyeTcs U3MeHsITb HanpSKeHUe 1A ToK npu
NPOBEAEHUN NOCNEA0BATENBHOCTU UCMbITAHWIA, HANPUMED, ANS UMKTa-
UMK PA3NNYHbIX YCNOBNIA 3apsaaku akkymynstopa. Oyrkums Arb nossonset
no/b30BaTENAM BPYYHYIO HACTPaMBATh NOCNEN0BATENbHOCTM 3HAYEHMNIA
BPEMSI/HANPSKEHNE UM BPEMS/TOK C MOMOLLBIO NONb30BATENCKOrO MH-
Tepdelica v NPOrpamMMmnpPOBaTh UX C MOMOLLBIO BHELIHNX MHTEP(EICOB.

B Apyrvx MCTOYHMKaX nUTaHus Takke UMeeTcs GyHKUMS Arb, HO GYHKUMS
QuickArb nctounnkos nutaHus R&S®NGM200 ycTaHaBnnBaeT 3aech Ho-
Bble CTaHAapThl. B 0AHOM UnKne noanepxueaeTcs 0onbluee KONYecTBO
(4096) Touek. Takxe MOXHO BbIMOMHSTL MHTEPNONSLMI MEXAY AUCKPET-
HbIMU TOYKam1 1 BbIOWPaTb, CAEAYET M NPUMEHSITb NOCNEN0BATENbHOCTD
3HayeHnin Hanpsxerns 1B - 2 B - 3 B nin 3HaueHns Hanpsikerus Jonx-
Hbl YBENNYNBATLCS C NPUMEHEHUEM IMHEIAHON NHTEPNOASLIAN.

YUCNEeHHbIE 3HAYEHUS MOXHO BBOAWTH C NOMOLLbIO Bl’\pT\/aﬂbHOH KnaBuartypbl Ha CEHCOPHOM

3KpPaHe W/unn NOBOPOTHOI PYYKM.

Set Target Voltage - Channel 1

12.000v »

MocnefoBaTeNbHOCTM MOXHO MPOrPaMMIUPOBATh, YTO CYLLECTBEHHO MOBbI-
waet ckopocTb paboTbl R&ASPNGM200 no cpaBHEHMIO C APYrMMI UCTOY-
HUKaMU NATaHMS.

Bpems npebbiaHus ans 0TAENbHO B3SITOMO 3HAYEHNS HANPSKEHUS W
TOKa MOXHO 3a4aTb C paspeluennem 2o 1 Mc. 310 N03BONSET NPOrpaMmu-
pOBaTh 04EHb KPATKOBPEMEHHbIE NAAEHNS HANPSKEHNS AN TECTUPOBAHUS
pexuma nopayn nutanus Ha MY. Bpems npebbiBaHns Takxe MOXET ObiTb
3aaH0 B AMana3oHe 0T HECKONbKMX YacOoB (4151 BbINOAHEHNS NOCNEN0-
BATE/bHOCTEN UCTbITAHWUIA) 1 40 HECKOMBbKMX JHEN UNK HefleNb B Cyyae
[J0/ITOBPEMEHHOIO TECTUPOBAHS.

®yHkuma EasyRamp

WHorpa TecToBble NOCAELOBATENLHOCTU AOMXHbI MMUTUPOBATL paboyne
YCNOBUSA, NPK KOTOPbIX TPeOyeTcs 3beratb Pe3Koro pocTa NUTAloWEro
HanpsixeHns. 31a 3aa4a PeLlaeTcs ¢ NoMoLLbio GyHkumy EasyRamp
MCTOYHMKOB NiTaHus cepin R&S®NGM200. BbixoaHoe HanpsixeHne Mo-
XET YBEANYNBATLCS HEMPEPLIBHO BO BPEMEHHOM UHTepBane oT 10 MC 1o
10 ¢. C dyHKupeit EasyRamp MOXHO paboTaTh kak B py4yHOM, Tak 1 B AMC-
TaHUMOHHOM PEXMME.

CoxpaHeHue 1 BbI30B HACTPoeK npubopa
OYHKLMM COXPaHEHNs 1 BbI30BA 0BNEryaioT CoXpaHeHne 1 Bbl30B 4acTo
1CMONb3YeMbIX HACTPOEK.

BonbLLOi 3kpaH C BbICOKMM pa3pelleHneM 00ecneynBaeT YuTaeMoCTb 3HaYEHIUIA HANPSKEHUS
11 TOKa ([axe ¢ 6ONbLIOrO PAcCTOSHMA) U COMEPXMT BOMbLLIOE KONMYECTBO ONONHUTENbHOI

MHopMaLm.

0.000 00 W
0.000 00 W
0.026 19 W

-0.00136V
12.001 18V
2133977V
-9.978 07 A
1.50001 A
9.97928 A
40.948 6 mWh

D 84

18.002 1W oS

12.001 22V

12.000 V

1.500 02 A

2.0000 A
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M oeanbHbin BHIOOP
19 UCNOMb30BAHNS
B nabopatopusix

N NCMbITATENbHBbIX
CUCTEMAX

MNpenHasHayeHbl 45 UCNOJIb30BaHUS B 17abopaTopusx 1
CUCTEMHbIX CTOiiKaxX

NeTounmkm nutarns R&SPNGM200 — naeanbHblit BEIGOP A5 CAOXHbIX 3afay.
OHu ncnonbayiotes B nadoparopusix HUOKP 1 uHTerpupoBaHbl B CUCTEMI
NPON3BOLCTBEHHbIX UCTbITAHMIA.

VICTOYHMKM NuTaHNS MOTYT ObiTb YCTaHOBAEHDI B 19-A10/iMOBbIE CTOIIKM C NO-
MoLLbto fepxatens ans 19-aoiiMoBoiIt CTOVKK. Pasbembl Ha 3aiHei naHenm u
KOMMAKTHast KOHCTPYKLMS SBASKOTCS KIIOYEBbIMI (akTopamn ais NCrob30Ba-
HUS B MCTIbITATENbHbIX CUCTEMAX.

®yHKUMG KOMNeHcaumum

YacTo Ha NpoBOAAX NUTaHs HABMIOAAETCH 3HAYUTENBHOE NAJeHNe HanpsKe-
HII, OCOBEHHO B CUCTEMAX C BLICOKMM NOTPEBAEHNEM TOKA. MOCKObKY UCTON-
HIKV ATAHUA 0BbIYHO MOAAEPXMBAIOT NOCTOSHHOE BLIXOAHOE HAMPSXEHHE,
HanpsokeHme Ha WY GyaeT Hike HanpsKeHus, 0TOBPaXaeMoro Ha UCTOYHIKE
nuTaHus. GyHKLMS KOMNEHCALMM KOMNEHCUPYET NaJeHne HanpSXeHns Ha
NPOBOAAX NuTaHMA. DakTUYECKN NPUCYTCTBYIOLIEE HA HArPY3Ke HANPAXEHNe
U3MEPSETCA C MOMOLLbIO AONONHUTENLHONM Napbl KOMMEHCUPYIOLLWX IMHUI, 1
370 3HAYEHNE MCTIONb3YETCA 1A PETYIMPOBAHNS HAMPAXEHUA HENOCPEACTBEH-
HO Ha Harpyske.

Pa3beMbl AN MNHKIT KOMNEHCALWMIA PACTIONOXEHbI Ha 3afiHelt naHenn npubopa.
Ha nepeaHeit naHenn uctoyHuka nutaHns R&S®NGM201 Takxe ecTb pasbembl
ANS IMHUA KOMNEHcaLum.

Pa3bembl Ha nepepHeii U 3agHei naHensx

BesonacHble rHe3aa Ha NepefiHel naHenn UCTo4HMKoB nutaHna R&SPNGM200
paccynTaHbl Ha 4 MM LTekepbl (Tuna «6aHax»). [lns yaobHOro MCnob30BaHNs
B CUCTEMHbIX CTOIKaX Ha 3afiHel naHenu NpubopoB NPeayCMOTPEHbI JONOMHM-
TefbHble Pa3bembl A9 BCEX KaHAN0B (BKMI0Yas MMHMI KOMNEHCaLmN).

JlONOAHUTENBHO AOCTYMHbI LMPOBbIE BXOAbI 11 BbIXOAbI. OHI MOTYT MCMONb-
30BaTbCs Kak BXOAbI 3anycka/6M0KMPOBKY U BbIXOAbI YPaBEHNs/0Tka3a.
AnnapatHoe o6ecneyeHie onuum R&SPNGM-K103 yxe npenyctaHOBAEHO B
npnbope. GyHKLMIO MOXHO BKIIOYNTL C MOMOLLIO KIIOYEBOr0 Koza (3aKasblBa-
€TCS OTAENbBHO).

12

MonHoueHHbIe BO3MOXHOCTH SUCTAHLMOHHOIO YNPaBieHNs

[lnst MCNONb30BaHNS B UCTIbITATENbHBIX CUCTEMAX BO3MOXHO AUCTAHLMOHHOE
ynpaenexune uctToyHnkamn nutanus cepun R&S®NGM200. JoctynHbl cneayio-
Lme TUNbl MHTEPDEIICOB:

USB n LAN

Nutepdericsl USB n LAN (Ethernet) ycTaHaBnmBaioTcs B CTaHAAPTHON KOM-
nnektaumn. C noMOLLbIO 3TUX MHTEPDECOB MOXHO ANCTAHLMOHHO YNpaBnsTh
BCEMM napameTpamu ANEKTPoNuTaHms.

BecnposoaHoit LAN-untepdeiic (onuns R&S®NGM-K102)

B kayecTBe aNlbTEPHATUBHOMO BapyaHTa MOXHO ANCTAHUMOHHO YNpaBnsTh
nctouHukamu nutanns R&S®NGM200 ¢ nomoLubio 6eCnpOBOAHOTO MHTEPDEN-
ca nokansHo cetn (WLAN). Mogyne WLAN-unTepdeiica, KoTopbii BKOYaeTCs
C NOMOLLBIO KITK04EBOr0 KOAA (3aKa3blBAETCS OTAENBHO), NOAAEPXMBAET PEXUM
CLIENT, B KOTOPOM WUCTOYHIKM NUTAHMS aBTOMATUYECKM MOAKNKYAIOTCS K CETH.
Mpumeyanue — OyHkuns WLAN-nHTEpdEica HeIOCTyNHa B HEKOTOPbIX peru-
OHax 113-3a 3aKOHOAaTeNbHbIX TPEOOBAHMIA KOHKPETHBIX CTPaH.

Untepdeiic IEEE-488 (GPIB) (onuus R&S®NGM-B105)
Nutepdeiic R&S®NGM-B105 ¢ noprom IEEE-488 (GPIB) noctyneH B Buae
OnLK, KOTOPYIO MOXHO 3aKa3aTb Ha 3aBOfe.

BeicTpas paboTa Ha WwKHe U Ha paboyem cTone

[l BEINOAHEHNS CROXHBIX NOCNEA0BATENLHOCTEN M3MEepeHUil TpebyeTcs
pexumM paboTbl C ele 6onee onepaTuBHLIMK NPOLIEAYPAMI HACTPOKN, N3Me-
peHns 1 06paboTku komana. McTouHnkn nutatns R&SPNGM200 moryT pewwatb
NOAOOHbIE 3aAa4n. bnarosaps COBPEMEHHON MHOTOSEPHON apXUTEKTYpe OHM
He TONbKO ropasfo GbicTpee 06pabaTbiBaOT koMaHabl yNpaBneHns no cpas-
HEHMIO C TPAAMLMOHHBIMI UCTOYHIKAMM NUTAHIS, HO U JenatoT 310 B napan-
NeNbHOM pexuMe. JT0 BbIrOAHO NONb30BATENAM CHCTEM aBTOMATU3MPOBAHHbIX
ncnbiranuit ATE. Mpnbopsl Takke 06eCneynBaloT NPenMyLLECTBa B Py4HOM
pexumMe paboTbl, HanpUMep NO3BOASIOT BLICTPO HACTPaMBATb NOCAEAOBATENb-
HOCTM 3HayeHui B pexume Arb.

YcoBeplueHCTBOBaHHAS KOHCTPYKLMA Npubopa: KOMNaKTHble
pasmepbl 1 OecluymHas pabota

CB060AHOE NPOCTPAHCTBO Ha PaboumMx CTONAX W B CTONKaX BCErfia OrpaHnye-
HO. Mctounmku nutains R&SPNGM200 KoMnakTHbI 11 3aHUMAIOT 04eHb Mano
MecTa.

OYHKUMOHMPOBAHINE BCTPOBHHOIO BEHTUNATOPA 3aBUCKT OT TEMNepaTypel, Noa-
TOMY BEHTUNATOP YaCTO PabOTaeT C HU3KOI CKOPOCTbIO MK NOAHOCTBIO BbIKIO-
4aeTes, YTO CHIXAET YPOBEHb PaboYero Lyma.

Bce pasbembl Takxe pas-
MeLLEHbl Ha 3afHel naHenn
(npumep: R&S®NGM202

C YCTAHOB/EHHO onuyen
|EEE-488).



TexHnyeckme xapakrepucTnku

Onpepenenus

061was nidopmauus

[laHHble xapakTepUCTIKIA NPUBEAEHDI ANS CREYIOLMX YCNOBHIA:

1 XpaHeHue B TeYEHMe TPEX YaCOB NPy TEMNEPATYPe OKPYXaloLeit cpeabl ¢ nocneaytoLm 30-MUHYTHBIM MPOrpPEBOM
1 COOTBETCTBME YKa3aHHbIM YCNOBUSIM OKPYXaIOLLEit Cpeabl

1 CobniofieHne PeKOMEHYEMOro MexkanMbpoBOYHOro NHTEpBana

1 BbinonHeHne BCex BHYTPEHHMX aBTOMATUYECKNX PEryMpoBOK

XapakTepucTUKM ¢ NpeAesibHbIMU 3HAYEHNSIMU

MpeacTaBneHne rapaHTMPOBAHHbIX XapaKTEPUCTIK U3LENNS C NOMOLLbIO Mana3oHa 3HaueHnii s yka3aHHoro napameTpa. 9T xapakTepucTuky MapkupyloTCst CUMBONIAMU OFPaHInYEHHs!, TakuMi
KaK <, <, >, 2, £, 1K CNoBamu, HanpuMep MakcumyM, He 6onee, MuHUMyM. CooTBeTCTBHE TPeGOBaHUSM NPOBEPSIETCS BO BPEMS UCTbITAHNIA M 0BECNeYNBAETCH KOHCTPYKLMEN.

Mpeaenbl npu UCMLITAHUSX CYXAIOTCS, €CAIN 9TO BO3MOXHO, NOASMU IONYCKOB, Y4NTHIBAIOLMMM MOMPELUHOCTb U3MEPEHNA, Apeiid 1 cTapeHue.

Ocb Y

MpenenbHbIe XapakTepucTukm

dakTnyeckve 3HaueHus ¢ YHETOM NOrPeLIHOCTEN M3MEPEHNS 1 3aLLMTHOI NONOCH!

—

n PeaenbHbIe XapakTepucTukn

>
- Ocb X
MorpewHocTv n3MepeHns —fssss ~ 3alwutHas nonoca

Xapaktepuctuku 6e3 npeaenbHbIX 3Ha4eHuni

lMpescTaBnexne rapaHTMPOBaHHbIX XapakTePUCTUK M3AEANS ANS YKasaHHOro napameTpa. STy XxapakTepuCcTUKM He UMEIOT CneLvanbHON MapKMpOBKY U NPeACTaBASIOT CO00I 3HayeHus 6e3
UIN C NPEHEBPEXMMO MaslbiM OTKIIOHEHMEM OT YKa3aHHOO 3HaYeHUs (HanpuMep, pasmepsl UK paspeLLenre HacTpansaemoro napameTpa). COOTBETCTBUE TpeBOBaHMSM 06ecneynBaeTcs
KOHCTPYKLMEN.

TunuyHble 3HaueHuns (Tun.)
OnucbIBAKOT XapakTEPUCTUKN U3AENS C NOMOLLBIO PENPE3EHTATUBHON MHBOPMALWMK Ans 3aAaHHOT0 napameTpa. Mpu Hanuymn MapkupoBky <, > W ykasaHui AnanaoHa NpeacTaBnsioT cooi
XapakTepuCTUKK, KOTOPbIE CBOICTBEHHbI NpuMepHO 80 % NpnbopoB BO BPeMs NPOM3BOACTBA. B NPOTMBHOM Ciyyae napameTp OMUCHIBAET CPEAHEE 3HAYEHIE XapaKTePUCTUKM.

HomuHanbHble 3HaYeHns (Hom.)
OnuCHIBAKOT XapakTEPUCTUKM U3AENUS C NOMOLLBI0 PENPE3EHTATUBHOMO 3HaYeHs 3alaHHOr0 napameTpa (HanpuMep, HOMUHANBHOTO MMEeAaHca). B 0TnYMe OT TUMMYHOTO 3HAYEHNS, HE 1C-
nonb3yeTes cTatncTyeckas 06pabotka, 1 napameTp He MPOBEPAETCS BO BPEMS NPOM3BOACTBA.

M3mepeHHble 3HaYeHns (U3Mm.)
OnnCbIBAOT OXMAAEMbIE XAPAKTEPUCTUKI U3AENNS HA OCHOBE PE3yNbTaToB M3MEPEeHUs OTAeNbHbIX 06Pa3LioB.

MorpewHoctn

MpesCcTaBnAIoT Npesenbl NorpeLHOCTY 3MEPEHNI AN 3aiaHHON M3MEPSEMON BEANYMHbI. TTOTPELIHOCTb BBIYUCASETCS ¢ KOIDOULMEHTOM OXBaTa 2 11 PACCYUTLIBAETCS B COOTBETCTBUM C PYKO-
BOZICTBOM M0 OMpeAeNeHmio NorpewwHocT B npolecce namepenns (GUM) ¢ y4eToM ycnoBuii OKpyxatoLLeit Cpefipl, CTapeHms  n3Hoca.

Hactpoiiki ycTpolicTs 11 napaMeTpbl rpaduieckoro nonb3oBarenbekoro MHTepderica ykasbiaioTes cneayiowm 06pa3om: «napameTp: 3HaueHme.

Komnanust Rohde & Schwarz He rapaHTvpyeT COOTBETCTBUE TUMUYHBIM, @ TaKKe HOMUHANBHBIM 11 N3MEPEHHBIM 3HAYEHNAM.

B cootetcTBum co ctaHpaptom 3GPP/3GPP2 yacToTa cnefloBanus aNeMeHTapHbIX NOCBIIOK ykasbiBaeTcs B MNOC/C (MUAMMOH NOCHINOK B CEKYHAY), TOTAa kak CKOPOCTL nepeaayn utos 1
CUMBOMbHAs CKOPOCTb yka3biBatoTcst B MOUT/C (MunnnoHax 6UTOB B CeKyHAY), KOUT/C (Tbicsyax GuToB B cekyHay), MCUMB/C (MUANNOHAX CMBONOB B CEKYHAY) WAW KCUMB/C (ThiCsHax CUMBONOB

B CeKyHﬂy), a 4acCToTa AMcKpeTn3aunmn yka3blBaeTcq B MUNINOHAX OTCHETOB B CEKYHAY. MunnnoH nockinok B CeKyHay, M6VIT/C, MCVIMB/C, K6VIT/C, KCVIMB/C W MUNNNOH OTCHETOB B CEKYHAY HE fiB-
NSOTCS eauHuuamu cuctembl CU.
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Bce naHHble aeiictBuTenbHbI Npu Temnepartype +23°C (-3 °C/+7°C) nocne 30-MUHYTHOrO NpOrpesa.

OnekTpuyeckne xapakTepucTuku

Bbixoabl

KonnyecTso BbIXOLHbIX kaHanoB

CyMMapHas BbIXOAHAs MOLUHOCTb

MakcumanbHas BbIXOAHAS MOLLHOCTb Ha KaHan
BbIxofHOe HanpsxeHne Ha kaHan
MakcumanbHblit BbIXOAHOM TOK Ha kaHan

MakcumansHoe Hanpsxexe B NOCNELOBATENbHOM PEXUME
paboTbl
MakcumanbHbli TOK B napannensHoM pexume paboTsl

Perynupyembiii BbIXOAHON MMNEAHC
Mpupatlerne
Bpewms BoccTaHoBneHNs

Mynbcauuy HanpsoKeHUs 1 Ly

Mynbcaumm Toka 1 Lwym
AneKTpoHHas Harpyska

MakcumansHas |'|0Tpe6nqemaﬂ MOLLHOCTb

MakcumManbHblit NOTPE6ASEMbIN TOK Ha kaHan

Pexumbl notpebnenms

Crabunusaums Harpysku
Hanpsixexne
Tok

Bpems BOCCTaHOBAEHNS HArpy3ki
Bpems HapacTaHus
Bpems cnapa

Paspelwuaiowas cnoco6HOCTL NPY NPOrpaMMMpOBaHNN
Hanpsxexue

Tok

lorpewwHOCTb YCTaHOBKM NPU NPOrPaMMUPOBaHNM
Hanpsixerne

Tok

Bce BbIX0AHbIE KaHabl ranbBaHNYeCkN N30A1MPOBaHbI 1 HE 3a3eMAEHbI.

R&SNGM201
R&S®NGM202
R&S®NGM201
R&S®NGM202

BbIXOJHOE HanpsixeHne < 6 B
BbIXOAHOE Hanpsixexne > 6 B
R&S®NGM202

R&S®NGM202, Bbix0aHOE Hanpsixetne < 6 B
R&S®NGM202, BbIx0aHOE Hanpsixetne > 6 B

< 2 Om, pesncTuBHas Harpyaka
> 2 Om, peancTiBHas Harpyska
o1 20 Ty 10 20 MT,

o1 20 Ty 10 20 MT,

R&S®NGM201
R&S®NGM202

13meHeHne Harpyaku: o1 10% 1o 90 %
+ (% OT BbIXOLHOTO 3HAYEHNS + CMELLEHNE)
+ (% OT BbIXOIHOTO 3HAYEHNS + CMELLEHNE)

perynupoBka B npeaenax = 20 MB 0T YCTaHOBNEHHOIO
HanpsixeHus

0T 10% 10 90 % 0T HOMUHANBLHOTO BLIXOAHOMO HAMPSXEHMS,
pesuncTMBHas Harpyska

01 10% 10 90 % OT HOMUHANBHOTO BLIXOAHOMO HAMPSXEHMS,
pesncTMBHas Harpyska

+ (% OT BbIXOHOTO 3HAYEHNS + CMELLEHNE)

+ (% OT BbIXOAHOTO 3HAYEHNS + CMELLEHNE)

) OrpaHnyeHune BpEMEHM fieiicTINTENbHO Npu paboyeit Temnepatype > 30°C u o6weit mowkHocTv > 90 Br.

14

1

2

makc. 60 Bt
makc. 120 Bt

60 Br

o1 01020 B

6A

3A

40B

12A

6A

o1 =50 MOm 0 100 Om
1 MOMm

<200 mKe

<10 mc

<500 mkB (CK3),

< 2 MB (pa3max) (13m.)
<1 MA (CK3) (3m.)

Aa, R&S®NGM202: 06a kaHana
60 Bt

120 Br (60 BT Ha kaHan) "

3A

NOCTOSAHHOE HANPSXEHNE, NOCTOSHHbINA TOK, NOCTOSHHOE
COMNpPOoTMBNEHNE

<0,01% + 1mB
<0,01%+0,1MA
< 30 mKC (13m.)

nonHas Harpyaka: < 125 mkc
6e3 Harpysku: < 125 mkc

nonHas Harpyska: < 125 Mkc
6e3 Harpysku: < 125 mkc

1mB
0,1 MA

<0,02% + 3 mB
<0,05% + 2 mA



BbixogHble n3amepeHus
OyHKUMM U3MepeHns
Pa3peLueHne npu CHATMN NoOKa3aHwii

Hanpsixenue

Tok

I'Iorpeumocn, CYUTbIBAHUSA

Hanpsixenue + (% OT BbIXO[IHOTO 3HAYEHMS + CMELLEHME)

Tok £ (% OT BbIXOHOTO 3HayeHus + cMeLleHne)

TemnepatypHbiii K03 duLMeHT (Ha °C) 015°C 20 20°Cmnor30°C no 40°C
Hanpsxerne
Tok

dyHKumMa KoMneHcauun

MakcumanbHas komneHcaums

HanpsxeHue, ToK, MOLLHOCTb, 3Heprua

nuanasoH 20 B: 10 mkB
nnanasoH 5 B: 5 mkB
auanasod 10 A: 10 MkA
ananasod 1 A: 1 MKA
amnanasoH 100 MA: 100 HA
nnanasod 10 MA: 10 HA

nvnanasoH 20 B: 0,02% + 2 mB
nvuanasoH 5 B: 0,02 + 500 mkB
ananasoH 10 A: 0,05% + 250 mMkA
nvanasoH 1A: 0,05% + 1 mA
nnanasod 100 MA: 0,05% + 100 MKA
amnanasoH 10 mA: 0,05% + 15 MkA

0,15 x 3apaHHoe 3HayeHne/"C
0,15 x 3apaHHoe 3HaueHne/"C
na, R&S®NGM202: 06a kaHana
2 B (u3m.)

MpeaenbHO AOMYyCTMMbIE MapameTpbl
MakcumanbHoe HanpsxeHne 0THOCUTENbHO 3EMN

HanpPsXEHNe C TON Xe NONAPHOCTHIO, NOAKNIYEHHOE K
BbIXOZAM

MakcumanbHoe NpOTUBOAEICTBYIOLLEE HAMPSIXeHNe

MakcumansHoe 06paTHoe HanpsxeHne
BbIXOAAM

MakcumanbHblit 06paTHbIil TOK MaKC. B TEYEHNE 5 MUHYT

Hanpsixeue ¢ 06PaTHON NONSIPHOCTBIO, NOAKIOYEHHOE K

250 B n0CTOAHHOrO TOKA
22B

058

1A

JMCTaHLMOHHOE ynpaBneHue
Bpemsi 06paboTku komaHpl

™n. < 6 Mc

DyHKUMM 3aWmTbI
3aluyra ot nepeHanpsixexns

PaspeLuaiolas cnoco6HOCTb NPy NPOrpaMMUpPOBaHUN
3aluyTa oT NPeBbILLEHNS MOLLHOCTH

3awura ot NPEBbILEHNS TOKA (INEKTPOHHbIIA
npeaoxpaHnTenb)
Paspewaiowas cnocoGHOCTL MU MPOrpaMMIUPOBAHIN
Bpems cpabatbiBanig > <2 mpu L > 2A
R&S°NGM202
ns R&S®NGM202: 06a kaHana

s R&S®NGM202: 06a kaHana

(lnarp
CBs13b npefoxpanuteneit (dyHkuns FuseLink)

3anepxka cpabatbiBaHUs Npy BKIOYEHNM BbIXOAA
3anepxka cpabatbiBaHus
3awura ot neperpesa

perynupyetcsi, R&SPNGM202: 06a kaHana
1mB

perynupyetcs, R&SPNGM202: o6a kaHana
perynupyetcs, R&SPNGM202: o6a kaHana

0,1 mA

<1,5mc

na

ot 0 mc o 10 ¢ (c warom 1 mc)
ot 0 mMc o 10 ¢ (c warom 1 mc)
aa
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CrieumanbHbie GpyHKUMN

BbixoaHas nuHeiiHo-HapacTaowasa GyHKums
Bpewms aeiictans dyHkummn EasyRamp
BbixopHas nocnefoBaTenbHOCTb
CUHXPOHHOCTb

3afepxka Ha kaHan

MpoussonbHas GpyHKuus

Mapametpel

MakcumansHoe Konm4ecTBO To4eK

Bpems npebbiBaHus

MosTop

3anyck

Lindpposbie nHTepdeiickl 3anycka 1 ynpasneHus
Makc. HanpsixeHue (IN/OUT)

HarpysouHble nosbilwaiowwe peauctopsl (IN/OUT)
YpoBeHb Ha BXofie

MakcumanbHblit noTpe6nsemblii Tok (OUT)
CTaHAapTHBI PEXUM PerucTpaLmmn AaHHbIX
MakcumanbHas ckopocTb coopa

06bem namsa

Pa3peLuenve no HanpsxeHnio
MorpeLwHOCTb HanpsXeHNs

PaspeLuenne no toky

MorpewHoCTb Toka

BbICTPbIN peX1M perncTpauyum AaHHbIX
MakcumanbHas ckopocTb coopa

06bem namsaT

Pa3peLuenve no HanpsxeHnio
TorpeLwHOCTb HanpsXeHNs

Pa3peLuenne no toky

nOI’peUJHOCTb TOKa

Bxop, undposoro BonbTMETPA
Hanpsxerue LIBM
MorpewwHocTts LIBM

noakntoyeHue k 3,3 B
HU3KUI

BbICOKUIA

+ (% OT BbIXOLHOTO 3HAYEHNS + CMELLEHNE)

+ (% OT BbIXOAHOTO 3HAYEHNS + CMELLEHNe)

+ (% OT BbIXOAHOTO 3HAYEHNS + CMELLEHNE)

EasyRamp
ot 10 mc o 10 ¢ (c warom 10 Mc)

™n. < 25 MKC

ot 1 mc no 10 ¢ (c warom 1 mc)
QuickArb

Hanpsbkenme, ToK, Bpems

4096

ot 1 mc 0 20 4 (c warom 1 Mc)

HEMPEPbIBHbIV U1 UMNYNLCHBIA PEXIM C YMCNOM MOBTOPE-
Huit ot 1 po 65535

BPYYHYIO C MOMOLLbIO KNIaBUaTYpbl, B PEXMME ANCTAHLMOHHOTO
yNpaBeHnst N ¢ NOMOLLbIO AOMONHUTENLHOTO MHTEPdEiica
uncdposbie Bxofbl/Bbixofbl, R&SPNGM-K103

24B

20 KOm
<08B
>24B
500 MA

10 oTcyeToB/C

BHYTPEHHSS NamsTb 800 MBaiAT unn 06bem BHELHEN namsiTn
CcM. Pa3peLuenne npu CHATMI noKasaHuni
CM. TTOrpewwHOCTb CYUTbIBAHMS

CM. Pa3pelLueHue npu CHATUM NoKa3aHuii
cM. TOrpeLwHOCTb CYUTLIBAHNS

FastLog

500 Thic. 0TCYETOB/C (2 MKC)

00bEM BHELIHEI NamMaTi

avanasot 20 B: 20 mkB

avanasoH 5 B: 5 mkB

avanasot 20 B: 0,02% + 2 mB
avanasoH 5 B: 0,02+ 500 mkB
avanazoH 10 A: 20 MkA

ananas3oH 1 A: 2 MkKA

avanazo 100 MA: 200 HA

avanasod 10 MA: 20 HA

ananasod 10 A: 0,05% + 2,5 MA
avanasod 1A: 0,05% + 1 wA

ananaso 100 MA: 0,05% + 100 mMKA
ananasod 10 mA: 0,05% + 15 MkA
onuvsa, R&SCNGM-K104

oT-5B o +23 B

<0,02% + 2 mMB

[vcnnein n uutepoeiicol
[Oucnnen
Pa3bembl Ha nepeaHei naHenu

PasbeMbl Ha 3aaHel naHenu

NHTepdeiichl ANCTaHUMOHHOIO yNpaBaeHus

16

R&S®NGM201
R&S®NGM202

CTaHAapTHas Moaenb

R&S®NGM-K102
R&S®NGM-B105

TFT, 5 atoiimos, 800 x 480 nukceneit, WVGA, CEHCOpHbIii
4 mm Ge3onacHble rHeafia (kaHasbl, KoMneHcauus)

4 mm 6e30nacHble rHeaaa (kaHanbl)

610K 8-KOHTaKTHbIX Pa3beMOB Ha kaHan

USB-TMC, USB-CDC (BupTyanbHblit COM-nopT),

LAN

WLAN

|EEE-488 (GPIB)



00LiMe AaHHbIe

Ycnosus okpyxaioLueii cpefibl
Temnepatypa

OTHOCMTENbHAS BNAXHOCTb
HomuHanbHas MOLHOCTb
HomuHanbHoe HanpsixeHue Ceti nutaHns
Yacrora cev nutanms

MakcumanbHasi noTpebnsiemas MOLWHOCTb
CeTeBble NpefoxpaHuTenn
CooTBETCTBUE NPOAYKTA

SﬂeKTDOMaFHMTHaH COBMECTUMOCTb

9AnekTpobe3onacHocTb

Cranpaptsl WLAN

RoHS
MexaHu4eckoe conpoTuBneHne
Bubpauust

YpapHoe Bo3gaeiicTane

MexaHu4eckue xapakTepucTuku
[abapuTbl
Macca

MoHTax B CTOMKY

PekomeHayeMmblii MeXKanubpoBOYHbLI UHTEPBaN

R&S®NGM201, Bua cnepeam

20000 V

30100 A

[wana3oH pabounx Temneparyp
Jlwana3oH Temneparyp xpaHeHns

6e3 KoHaeHcaLun

EC: B cooTBeTCTBIM C
[vpekTneoii no pagmoobopynosatmio 2014/53/EU

Kopes
EC:

B COOTBETCTBIM C [IMPEKTUBOI NO HU3KOBONLTHOMY 060PY0-

BaHuto 2014/35/EU
CLLA, Kanaga

Asctpus, benbris, bonrapus, Xopsatus, Kunp, Yeuckas
Pecnybnuka, lanus, 9cTonus, OuHnauans, PpaHums, Fep-
maHus, Mpeuns, Benrpus, Ncnanans, Vipnanaus, Utanus,
TlatBus, JinxteHwreiiH, Jutea, Jltokcembypr, ManbTa, Hu-
nepnangpl, Hopserus, Monbwa, Moptyranus, Pymbinns, Cno-
Bakus, Cnosenus, Vicnanns, LWseums, LLseiduapus, Typuus,
Benukobputanms

CuHranyp

CLUA, KaHapa
B cooTBeTcTBUN ¢ [lpektnsoii EC 2011/65/EU

ChHycouaanbHas

LUNPOKONOAOCHBIA LyM

WxBxr
R&S®NGM201
R&S®NGM202

akcnnyataumst 40 4 B HeAE/I0 BO BCEM AMana3oHe 3afjaHHblx
YCNOBWIA OKPYXaIoLLEit cpesbl

R&S®NGM202, Bua cnepeau

& ROMDE&SCHWAR:

52 asneaw gy 52

12,000 V 5000 V.

30000 A 10000 A ,’w’,
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ot +5°C no +40°C
ot -20°C no +70°C
o1 5% 10 95%

100B/115B /230 B (+ 10%)
Ot 50 'y po 60 ',

400 Bt

2 xT4.0H/250 B

NPUMEHSEMbIE CTaHAAPTI:
ETSI EN 300328 V2.1.1

EN 61326-1

EN55011 (knacc A)

EN 55032 (knacc A)

ETSI EN301489-1V2.2.0

ETSI EN301489-17 V3.2.0

Mapkuposka KC

MpUMEHsieMble COrnacoBaHHble CTaHAapThI:
EN61010-1

CSA-C22.2 No. 61010-1
CE0682

Cranpaptel MDA, DB102020
FCC, IC
EN 50581

ot 5 'y 1o 55 'y, 0,3 Mm (pasmax)

ot 55 Ty o 150 Ty, nocr. yckopenne 0,5 g,
cornacto EN 60068-2-6

ot 8 'y, po 500 I'u, yckopenne: 1,2 g (CK3),
cornacto EN 60068-2-64

yIapHblit cnekTp 40 g,

B cooTBeTcTBiN ¢ MIL-STD-810E, metop 516.4,

npoueaypa |

222 MM x 97 MM X 436 MM
7,2 kr

7,4 kr

onumst R&S®HZNI6

1ron

R&S®NGM202, Bua c3aan




NHpopmauma ang 3akasa

ba3oBblit 610k

OfHOKaHaNbHbIN MCTOYHNK NUTaHNS R&S®NGM201 3638.4472.02
[1ByXKaHaNbHbIA MCTOYHNK NUTaHUS R&S®NGM202 3638.4472.03
MocTaensiemMble NPUHALNIEXHOCTH

Ha6op kaGeneit nuTaHis, Kpatkoe pyKoBOACTBO

Onuuun

JMCTaHLMORHOE ynpaBneHne no 6eCnpoBOAHOI NOKaNbHOM CeTH R&S®NGM-K102 3644.6367.02
Lindposbie Bx0Abl/BbIXOAbI 3anycka R&S®NGM-K103 3643.9904.02
®yHKuma UMdPOBOrO BONLTMETPA R&S®NGM-K104 3643.9927.02
Nutepdeiic IEEE-488 (GPIB) R&S®NGM-B105 3641.6220.02
WmuTauns akkymynaTopHoii 6atapen R&S®NGM-K106 3636.6626.02
CUCTEMHbIE KOMMOHEHTBI

Jepxatens ans 19-aoiiMoBoit cToiikn, 2 HU R&S®HZNI6 3638.7813.02

Ba3oBblit 610k 3 roga

Bce ocTanbHble anemMenTbl” 1rog

Onuuun

PaclumpeHie rapaHTUItHOTO CpoKa Ha OfMH rof, R&S®WET1 06patuTech B MECTHBI 0UC NPoJaX GUpMbI
PaclunpeHrne rapaHTuitHOro cpoka Ha fisa roga R&S®WE2 Rohde & Schwarz.

PaclumpeHne rapaHTuitHoro Cpoka Ha OfH rof, BKIK0Yas eXErofHyio kanmopoBky R&S®CW1

PaclumpeHne rapaHTuitHoro Cpoka Ha Aga rofia, BKIouas eXerofiHyio kanmbposky R&S®CW2

PaclumpeHne rapaHTHitHOro Cpoka Ha OfMH rof, BKIK0Yas €XErofHyio kanmbposky B akkpe-  R&S®AW1
[JIMTOBAHHOM METPONOTMYECKOM LIEHTPE
PaclunpeHie rapaHTUitHOrO Cpoka Ha fiBa rofa, BKIiovasi eXerofHylo kannbposky B akkpe-  R&SCPAW2
[JMTOBAHHOM METPONOTMYECKOM LIEHTPE

PacwmpeHue rapaHTuiiHoro cpoka Ha oauH rog v aga roga (WE1 u WE2)
PeMOHTHble paboTbl B TEYEHWE CPOKA [IEACTBUS KOHTPaKTa BbINOAHSIIOTCS GeCnnaTHO ? lapaHTus Takke NokpbiBaeT HeobxoaumMble paboTel Mo kannbpos-
Ke 1 PEeryanpoBKe, BbIMOMHAEMbIE B XOAE PEMOHTHbIX PaboT.

PaclumpeHue rapaHTMiiHOro CpoKa Ha OAMH rof, BKlouasa exerogHyio kanudposky (CW1 un CW2)

PactumpbTe 061aCcTb NOKPLITUS Balliel rapaHTin, A0BaBNB K Heli kannbpoBKy Mo LieHe nakeTta yenyr. JlaHHblil nakeT npeaycMaTpyuBaeT PerynspHyto kanm-
OpoBKky, NPOBEPKY 1 06CNYXMBaHWE Ballero u3aenus o1 komnanum Rohde & Schwarz B TeyeHue cpoka feincTBus koHTpakTa. Ctofa BXOAST BCEe PEMOHT-
Hble paboThbl 2 1 kanubpoBka Yepe3 PeKOMEHyeMble NPOMEXYTKI BPEMEHU, a Takxe BCe KanmbpoBOYHbIE PaboThl, OCYLLECTBASIEMbIE MPU PEMOHTHbIX
paboTax unm npu AONOAHUTENBHOI MOLEPHN3ALN.

PaclumpeHue rapaHTUiiHOTro CpPOKa ¢ KannGpoBKOIi B aKKpeMTOBAHHOM MeTposiornieckom ueHtpe (AW1 u AW2)

PacwmpbTe 061aCTb NOKPLITUS Ballel rapaHTii, 100aBnB K Heli KanubpOBKY B akkpeAMTOBAHHOM METPOMOMNYECKOM LIEHTPE MO LieHe nakeTa yenyr. [laH-
HbIll NakeT NpeaycMaTpMBaeT PEryNapHyI0 kKannbpoBKy B akKpeaUTOBaHHOM METPONOMMYECKOM LIEHTPE, MPOBEPKY U 0BCAYXWBaHIe BaLIEro N3aenus oT
komnaHuu Rohde & Schwarz B TeueHue cpoka fieiicTBus koHTpakTta. Ctoia BXOAAT BCe PEMOHTHbIE paboThl 2 1 kanubpoBka B akkpeaMTOBaHHOM METPO-
NOMNYECKOM LIEHTPE Yepe3 PEKOMEH/YEMbIE MPOMEXYTKI BDEMEHM, a Takxe BCE KannbpOBOYHbIE PaBOTbI, OCYLLECTBASEMbIE MPU PEMOHTHBIX paboTax
AU NPY LLONONHUTENBHON MOAEPHN3ALMN.

U [Ing ycTaHOBAEHHbIX ONLMIA NPUMEHSETCS 0CTaToYHas rapaHTus 6a3oBoro 610ka, €Cnu OHa NpeBbiwaeT 1 rof. VicknioueHne: BCe akkyMynsTopHble Gatapeun MMeloT rapaHTuio 1 rog.
2 Wcknioyas AedeTbl, BbI3BAHHbIE HENPABUABLHOI aKCnyaTaumeit uau HenpasuabHbIM TEXHUYECKUM YXO0M 1 GOPC-MaXOopHbIMU 06CTOATENbCTBAMI. BbICTPOM3HALIMBAIOLMECS AETaNM 1 PACXOAHBIE MATEpH-
anbl He BKII0YAIOTCS.
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Rohde & Schwarz

BosbLue Yem Cepauc pynna komnanuii Rohde & Schwarz, cneumanuanpyiowascst Ha npoms-

1 110 BCEMY MDY BO/CTBE 3N1EKTPOHHOr0 060PYA0BaHNS, NPeNaraeT MHHOBALIMOHHbIE

B peLLeHns B CNeayloLLyx 00nacTsx: KOHTPOMb U M3MEPEHYS, Tene- u

1 UHAUBMAYaNbHO U rmoko

- O e e pafvoBeLLaHNe, 3alMLLIEHHAs CBS3b, KUOEPOE30NACHOCTb, MOHUTOPHHT U
1 Ha NUTENbHYI0 NepenexTvay TecTupoBarue ceteit cea3n. OcHoBaHHas 6onee 80 neT Ha3aj, aTa He3a-

BMCUMAsH KOMNaHWs, WwTab-kBapTpa KOTOPOIt pacnonoxeHa B r. MioHxeHe
(Fepmanms), UMEET LUIMPOKYI0 TOProOBO-CEPBUCHYIO CETb 1 NPeacTaBieHa
ROHDE & SCHWARZ B POCCUU Gonee yem B 70 cTpaHax.

r. Mockea

117335, HaxumoBckuii npocnek, 58
Ten.: +7 (495) 981 35 60

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

www.rohde-schwarz.com/ru

r. Camkr-TleTep6ypr PecypcocGeperatoiye MeTofibl IPOEKTUPOBaHNUS

197101, yn. Iuserckas, 4. 1, odwcs 606 1 604 1 9konoruyeckasi 6e30MacHOCTb 1 3KONOTMYECKMIA cref,
Ten.: +7 (812) 448 65 08 1 9HeproaddEKTUBHOCTb 1 HU3KNIA YPOBEHb BbIGPOCOB
e-mail: sales.petersburg@rohde-schwarz.com .
1 ﬂ,OJ‘IFMM CPOK Cﬂy)KﬁbI 1N ONTUMKU3NPOBaHHbLIE NPON3BOACTBEHHbIE
r. HoBocubupek pacxofbl
630132, yn. Kpactospckas, . 35, oduc 1603
Ten.: +7 (383) 23039 91 CepTuduumMpoBaxHas cuctema
e-mail: sales.novosibirsk@rohde-schwarz.com Mfgﬁawgao*a"(;cm

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

r. HwxHnii Hosropop

603000, yn. Makcuma Fopbkoro, 4. 117, oduc 509
Ten.: +7(831) 233 03 00

Ten.: +7(831) 233 03 01

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

r. PoctoB-Ha-[loHy

344018, yn. Texyyesa, 4. 139/94, Clover House, oduc 434
Ten.: +7(863) 206 20 29

Ten.: +7(928) 12522 74

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

r. ExatepuHOypr

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

Ten.: +7 (343) 311 00 72

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

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

e-mail: sales.kazan@rohde-schwarz.com o
CepBUCHbIi1 LLEHTP

000 "POLE u LLIBAPL, PYC"

117335, r. Mocksa, HaxumoBckuii npocnek, 58
Ten.: +7 (495) 981 35 67

dakc: +7 (495) 981 35 69

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

r. BopoHex

394030, yn. Komuccapxesckoli, a. 10, oduc 1213
Ten.: +7 (473) 206 55 78

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




