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KPATKOE OMNMUCAHUE

bnaropgaps cBoeil CBEPXBbICOKO TOYHOCTM U MAJIOMy BPEMEHN BOCCTAHOBJIEHUS HArpPy3Ku
nctoyHnku-nameputenu R&S®NGU naeanbHo NoaxoanT Afia PeLeHns caMblX CJIOXHbIX 3aAau.
g cBepXTo4HOro u3aMepeHus noTpebnseMoro Toka B Anana3oHe ot HA A0 A 3a OAMH NPOXo.,
MCNoNb3yeTca cneunanbHas KOHCTPYKLMUS amnepmeTpa, uabasnsiowas or He06XoAUMOCTU
BbINOJIHEHUS HECKONbKUX LMKIIOB n3mepeHus. Manoe BpeMs BOCCTaHOBJIEHMS TPUOOPOB AaeT
BO3MOXHOCTb afieKBaTHO pearmpoBaTtb Ha ObICTPOE U3MEHEHME Harpy3ku, KOTOPOe BO3HMKAET,
Hanpumep, NPU NEPEKIOYEHNN YCTPOWCTB MOOMNBLHOI CBA3KM U3 PeXUMa 0XUAAHUS B PEXUM
nepepayn. bnarogapsa BbICOKOCKOPOCTHOMY COOPY AaHHbIX Manelilas 0cOOeHHOCTb CurHana
obHapyxuBaetcs ¢ paspewieHnem go 2 mkc. UctouHuku-nameputenn R&S®NGU umelot aByx-
WM YeTbIPEXKBAAPAHTHYIO apXUTEKTYPY, YTO NO3BONSET UM PYHKLMOHMPOBATL KaK B Ka4eCTBe
MCTOYHMKOB, TaK U NOTpeOuTeneli Toka aig MMUTaLUKU akKyMynsTOPHbIX 6aTapeit u Harpy3ok.

[iByxxkaapaHTHast Moaenb R&S®NGU201 n yeTbipexkapaHTHas MoaEeNb
R&S®NGU401 obecneunBatoT 1o 60 BT BbIXOAHOM 1 NOTPEONSEMON MOLLL-
HOCTW, COOTBETCTBEHHO. KaHanbl MCTOYHIKOB HE 3a3eMNeHbl, ranbBaHuye-
CKM N30/IMPOBaHbI 11 3aLLMLLEHBI OT NEPErpy30K U KOPOTKMX 3aMblkaHuiA.

Bnaronaps WecTn n3MepuTeNbHLIM AManasoHaMm Toka 1 paspeLleHnto o

6 % pa3psaoB NpK M3MEPEHUI HANPSIXEHNS, TOKA N MOLLHOCTI UCTOYHIKM-
n3meputenn R&S®NGU naeanbHo NoaxoasT Ans onpeaeneHns xapak-
TEPUCTUK YCTPONCTB, PaboTatoLLMX B AMana3oHe OT CBEPXHU3KUX NOTpe-
OnseMbIx TOKOB 10 TOKOB BEAUYMHOI HECKOLKO amnep. Mcnonb3oBaHue
amMnepMeTpOB, COMlePXalLyX YCUNuTeNn ¢ 06paTHON CBSI3bIO, YBENUYNBaAET
TOYHOCTb 11 PaCLLUMPSET YyBCTBUTENBLHOCTb NPUOOPOB BMAOTH 10 HAHOAM-
NepPHOro auanasoHa.

Mpu ckopocTn cOopa aaHHbIx 10 500000 0TCYETOB B CEKYHAY MOTYT BbITh
3H¢I/IKCVIpOBaHbI naxe O4eHb 6bICprIe N3MEHEHNS HanpsSXeHnsa nin Toka.

Mpn6opbl 06€CneynBaIOT KOPOTKMIA NEPUOL, BOCCTAHOBAGHNS HArpy3Ku
< 30 MKC B COYETaHWM C MUHUMANbHBIMU BbIOPOCAMY AaXe MU PE3KOM
M3MEHEHMI HArpy3KK.
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JInHelHas KOHCTPYKUMS BbIXOAHbBIX KACKaf0B NO3BONSET NCTOYHMKAM-
nameputenam R&S®NGU paboTaThb B ka4yeCTBe UCTOYHIKA W NOTPEOUTENS
TOKa C MUHUMaSbHBIM YDOBHEM OCTATOYHbIX NYNbCALIMIA W LyMa.

[IByXkBaZpaHTHbII MCTOYHMK-M3MepuTens R&S®NGU201 — HoBbIi Npea-
CTaBNTENb CEMEICTBA NPUOOPOB 191 TECTUPOBaHNS 6ECNPOBOAHOI CBS-
311, NpeaHa3Ha4Y€eHHbI B OCHOBHOM [y1s1 NUTaHNS UCTbITYEMbIX YCTPOMCTB
(1Y) co cBepXHM3KMM NOTPEONEHMEM TOKA B PEXIME OXMAAHNS, TaknX
kak Bluetooth® -ycTpoiicTBa ¢ HI13KUM 3HEPronoTpebaeHNEM.

OH naganbHbIM 06pa3oM NOAXOAMT S NUTAHNS YCTPONCTB C akkyMyns-
TOPHbIM NUTaHKEM Bnarofaps PEryaMpyeMomy BbIXOAHOMY UMMEAHCY 1
ero ObicTpoit crabunuaaumu. LononHUTeNbHas GYHKLMS AMUTALNAN akKy-
MynsTopa 06eCNeynBaET YCNOBUS NPOBEAEHNS UCMbITAHWIA, UIMUTUPYIO-
LMe MCMONb30BaHNe PeanbHOIi akKyMynsToOpHo 6atapen. OnuyoHanbHbIN
BXOZL BONTMETPA AENAET HEHYXHbIM JOMNONHUTENbHbIV UMDPOBOI MyNbTH-
METP BO MHOTWX NPUKNaaHbIX 3afayax.

CnoBecHblit 3Hak Bluetooth® u norotunel npuxagnexar Bluetooth SIG, Inc. n ucnonbayiotcs
komnanveit Rohde & Schwarz Ha 0CHOBaHWM NNLEH3NA.
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YeTbipexkBafpaHTHBIA UCTOYHUK-U3MEPUTENb
R&S®NGU401 — 310 cneumran3npoBaHHbIii
npnbop ANs TECTMPOBAHNS NOAYNPOBOAHNKO-
BbIX YCTPOWCTB, 0BAaAAIOLMIA MHOXECTBOM YHU-
BepCasibHbIX BO3MOXHOCTEN W 0XBATbIBAIOLLMIA
MHOXECTBO Pa3NNyHbIX OTPACAEN W Pa3NNyHbIX
NCMbITYEMbIX YCTPOACTB. OH MOXET [eiiCTBOBATb
kak OMNOAAPHbIA UCTOYHWMK MUTAHUS UK B1no-
NSpHas aNekTPoHHas Harpyska. OH NocTaBnseT-
€S C BXOIOM MOZYAALMM 1S NOAKTIOYEHIS, Ha-
npUMep, reHepaTopa CUrHanoB NPOM3BOBLHON
dopmbl, 4T0 NO3BONSET NpUBOPY paboTaTs B
KayecTBe MCTOYHMKA NEPEMEHHOIO TOKA.

KntoueBble dpakTbl

| |ReseNGU201 | RaseNGU401

KBagpaHToB 2 4
BbixogHoe ot 0 go ot -20 B oo
Hanpsixexve 20B +20B
Makc. BbixoaHas,/

notpebnsemas 60 Br
MOLLHOCTb

Makc. BbIXOAHOI/
notpe6nsemblii Tok
Bpewms BoccTaHoB-
NEHVs Harpyaku
Makc. ckopocTb
cbopa fiaHHbIX

<6B:8A >6B:3A
< 30 mke

500 ThIC. OTCYETOB/C

NMPEUMYLLECTBA U
OCHOBHbIE
XAPAKTEPUCTUKU

VVyVVYyVYVYYVYYVYYVYY
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BricTpas cTabunn3aums Harpyski

MuHUManbHbIA YPOBEHb OCTATOYHBIX NYNbCALMIA 1 HU3KUI YPOBEHb LWyMa
OTo6paxeHne nokasaHus ¢ pa3peLieHnem 1o 6% paspsaaos
[aNbBaHNYECKM N30MPOBAHHbIE HE3A3EMIIEHHbIE KaHab

BbIX0HO Kackaf, N30MPOBaHHbIN C NOMOLLbIO pene

PexuMmbl NpropuTETa HANPSXEHUs 1 TOKa

PeXum BbICOKOI EMKOCTU

BbicokockopocTHOI cOop AaHHbIX (yHKuMs FastLog)

®yHKumn ons 3awmtel npudopa n Ny

Mpenensl 6e30MaCHOCTY AAS 3aluThl NY

[IByxkBaapaHTHbIA pexum: paboTa B Ka4eCTBE MCTOYHMKA U Harpy3Ku
lepeMeHHbIil BbIXOAHON UMNEAAHC 1 pexXuM cTabunuaaliuy ConpoTUBAEHMS
®yHkuma undposoro BonsTMeTpa (LIBM)

NmuTaums akkymynatopa

YeTbipexkBaapaHTHbIA pexumM: paboTa B Ka4ECTBE MCTOYHMKA N HArPY3KN C
NPOW3BONbHON NOASPHOCTBIO
Bxon mogynauum

CeHCOpHbII 3KpaH BbICOKOr0 pa3peLleHis
LieToBast KOAMPOBKA PEXNMOB PabOThl
lpaduyeckoe oTobpaxeHue

®yHkums QuickArb

®yHkuns EasyRamp

CoxpaHeHue 1 BbI30B HACTPOEK Npnbopa

MpefHa3HayYeHbl A5 UCNONb30BaHNS B 1aB0PaTOPHSX U CUCTEMHBIX CTOMKAX
YeTbipexnpoBOAHOE NOAKIOYEHNE

PasbeMbl Ha NepeaHen 1 3aHeil naHensx

Moaaepxka NOAHOLEHHOrO AMCTAHLIMOHHOMO PeXuMa

BricTpas paboTa Ha LinHe 1 Ha paboyem cTone

YCOoBepLIEHCTBOBAHHAS KOHCTPYKLMS Nprbopa: KOMNaKTHbIe padMepsbl 1 GecLymHas
pabota
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PA3JINYHbIE KNTACCbl UCTO4YHUKOB

NMUTAHUA
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OpHokaHanbHbIN MeTouHMK-uameputens R&ASPNGU401 n
IBYXKaHaNbHbIA MCTOYHMK NuTaHus R&SCNGM202

ba30Bble UICTOYHUKWN NUTAHUSA

»  OKOHOMUYHbIE, BEeCLyMHbIE 1 CTabWAbHO paboTaloLe NpubopbI

» [10AX0AST NS PYYHOTO 1 YNPOLLEHHOTO KOMMbIOTEPHOO
ynpasneHus

» lcnonb3ayloTcs npu 06y4eHnm B BIALE HACTONbHBIX MAN MOHTUPYEMBIX
B CTOVIKY peLleHuii

BbicokonpounssoautesnbHble
UCTOYHUKWN NUTAHUS

» VpeanbHbl Ang Ciy4aes, Korna pewaowmumm gakropamu
NPOBEAEHNS UCNbITAHUI ABAAIOTCS ObICTPOAEIACTBIUE, TOYHOCTb 1
paclperHble GYHKLWN NPOrpamMMUpPOBaHNS

» XapakTepHble 0C0OeHHOCTY: 3awwmTa MY, KopoTkuii nepunop,
NpOrpamMmM1pPOBaHNA 1 3arpyxaemMble NOCNEL0BaTENbHOCTH
3HayeHnn Vu |

» lcnonb3ayloTcs B 1abopatopusix M aBTOMAaTUYECKOM UCMbITaTEbHOM
060pya0BaHuK

Cneuunann3mpoBaHHbie
WUCTOYHUKMN NUTAHUS

» I'IpenHasHaqubl 0N KOHKPEeTHbIX 3aaad
» YHUKaNbHbIE BO3MOXHOCTU, B YaCTHOCTN
—  AMYNSUMS YHUKANbHbBIX XapaKTEPUCTIK akKyMyNATOPHON Batapen
—  9NEKTPOHHbIE Harpy3Kky [/ist TOYHOrO MOTPEBNEHIS TOKa U
YNPaBASEMOr0 PaccemBaHns MOLHOCTY
» lcnonb3yloTcs B 1a60paTopusix U aBTOMATUYECKOM UCMbITATENIbHOM
060pyA0BaHMM



TEXHONOING ang CNOXHbIX SAOAN

BuicTpas ctabunu3auus Harpysku

[Ins BbITOBbIX ANEKTPOHHbIX N3AENMIA, TaKNX Kak MOOUbHbIE TENEDOHBI

1 ycTpoiicTea loT, TpebyeTcs 04eHb HE3HAYMTENBHOE MUTAHME B PEXUME
oxwuaaHns. BMecTe ¢ Tem TOK Pesko YBENNYMBAETCS Cpasy Xe nocne ne-
PEKIIOYEHMS YCTPOIICTBA B PEXIUM Nepeaayu. MCTOuHMK nuTaHus, ncnonb-
3yemblil 15 SHeprocHabxeHns Takux MY, [onxeH noanepxunears name-
HEHWS HArpy3Kkn OT HECKOJbKMX HA A0 HECKONbKMX amnep 6e3 nafeHni u
BbIGPOCOB HANPSXEHNS.

NeTounnkn-nameputen R&S®NGU ocHalLeHbl aNeKTPUYecKoil CXeMoN,
KOTOpast NO3BONSIET NONL30BATENIO ONPEAENsTL CNOCO6 cTabunuaawmm
n3MeHeHus Harpysku. CtaHpapTHas HacTpoiika «Fast» (BbicTpas pabota)
CO BPEMEHEM BOCCTaHOBNeHNs MeHee 30 MKC pa3paboTaHa Ansg onTu-
MW3aumMK BbICOKOCKOPOCTHBIX NpoLeccoB. OTKNIOYeHNe HACTPOMKN «Fast»
HE3HAYNTENbHO YBENMYMBAET BPEMS BOCCTAHOBAEHNS C LIEbIO NPEAO0T-
BpaLLeHNs BbIGPOCOB B OCODbIX YCNOBHSIX HATPY3KM.

100 mA

10 mA

1mA

10 pA

Set Cancel

M3mepsiemble TOKI 1 HaNPsSXeHUs 0TOBpaxatoTest ¢ paspeLueHrem 6 ¥ paspsiios.
[lBa aivanasoHa U3MepeHs HaNPSKEHNS 1 LWECTb Mana3oHoB N3MepeHns Toka

00ecneynBaioT CBEPXBBICOKYIO TOYHOCTb W paspelierue BnaoTb Ao 1 mkB/100 nA.

MuHUManbHbIN YPOBEHb OCTATOYHbBIX MYNIbCALMIA U HU3KUIA
YPOBEHb LIyMa

YCOBEpLIEHCTBOBAHHAS 3NEKTPOHHAS CXEMA YacTO O4YEHb CNOXHA W YyB-
CTBUTE/IbHA K MOMEXaM Ha JIMHUSX SNeKTPONUTaHua. [Ing nojauu Hanpsxe-
HUs 6e3 NOMeX Ha Takie YyBCTBUTENbHBIE MY NCTOYHMKN NUTAHMS AONX-
Hbl 06ecneynBaTh UCKNIOYNTENBHO CTABUNbHBIE BBIXOAHbIE HAMPSKEHMS

11 TOKK. Tpn 3T0M HE0BX0AMMO NPEAOTBPALLATL BCE BUALI NyNbCaLuii U
wyma. Mctounmnkun-uameputeni R&SONGU perynupytoTcs IMHEIHO, 4TO
1aeanbHO NOAXOANT ANS YyBCTBUTENbHbIX LY.

0“TI/IMI/I3I/IpOBaHHoe BpemMs BOCCTAHOBNIEHUS HArpy3Kku

Tok

HanpsixeHue, CTaHaapTHbIA UCTOYHMK NMUTAHNS

\
i
TNl N
I e
v N7
A 4

:' Hanpsxenue, R&S®NGU
Bpewms
MCTO4HMKN NuTaHns 06bIYHO PearupyioT Ha Peskoe M3MEHEHUe Harpysku NosBNEHNEM
BbIGpOCOB N MEAJIEHHBIM BOCCTAHOB/IEHNEM. Enarouapﬂ cneupanbHo ONTUMU3MPOBaH-

HbIM CXemam ynpasnenus uctoyHuku-nameputenu R&S®NGU obecneynsaioT Bpems

BOCCTaHOBNEHNs MeHee 30 MKC.

Rohde & Schwarz Victounukn-uameputenn R&S®NGU 5



Moka3anug ¢ paspewweHuem po 6 %2 paspaos

Mpu U3MEPEHNN HANPSIXEHNS, TOKA U MOLLHOCTI CYUTBIBAHWE MPOUCXOANT
C paspeLueHnem [0 6 %2 paspagos, YTO AENAET UCTOYHUKN-U3MEPUTENN
R&S®NGU onTManbHo NOAXOAALMMK 1S XapaKTepu3auumn yCTPONCTB,
KOTOPbIE MMEIOT HU3KOE SHEPrONOTPEDNEHNE B PEXIME OXMEAHNS 1
OonbLUMe TOKW B peXMMe MONMHOM Harpy3ku. [1a auana3oHa usMepeHus
HanpsXeHNs 1 LWeCTb Arana3oHoB N3MEPEHNs Toka 06eCNeynBatoT CBEPX-
BbICOKYIO TOYHOCTb 1 paspeluerune Bnnotb 2o 1 mkB/100 nA.

lanbBaHMYECKN N30UPOBAHHBIE HE3a3E€MJIEHHbIE BbIXOAbI
Bbixoabl nctounmukoB-u3meputeneit R&S®NGU He 3a3eMneHbl Ha kopnyc,
ralbBaHN4eCKI M30MPOBAHBI 1 3aLLMLLIEHbI OT NEPerpysku 1 KOPOTKOro
3aMblKaHus.

BbixogHol Kackag, U30AMPOBaHHbIN C MOMOLLbIO pene
OTKN04EHNE BbIXOHOMO KaHana CTaHAAPTHOrO NCTOYHMKA NUTAHWS
00bI4HO MPUBOAMT K OTKIIOYEHMIO BLIXOAHOTO HaNPsXeHus. BbixoaHow
Kackap, anekTponuTaHusl 0CTAeTCs NOAKMOYEHHBIM K BLIXOAHBIM KIeMMaM.
B nctounnkax-usmeputensx R&S®NGU ncnonbaylotes pene ans n3onsumm
Lienei npubopa OT KOHTAKTHbIX He3[,

PexumM npuopuTeTa HanpsixeHus

Hanpsxexue

Bpewms

CTaH,D,apTHbIVI PEXUM NCTOYHMKA NUTaHNA obecneynsaeT 6bICTp06 perynuposaHme
HanpaxexHua ¢ pUCKOM nosBieHNA BbIGDOCOB TOKa.

Pexxumbl npuoputeTa HanpsHxeHns U Toka

HacTpolika 1 peryapoBka BbIXOLHOTO HaNPSXEHNS (PEXUM NMOCTOSAHHOMO
(CTabnNM3MpOBaHHOTO) HANPSXEHWS) — CTaHAAPTHasA 3afaya Ans UCToY-
HUKOB NUTaHNS. BONMBLUMHCTBO MCTOYHMKOB MUTAHUA TAKXE MOXHO UCMONb-
30BaThb B pexume cTabunusaunm Toka, Koraa orpaHnyeHme Toka obecne-
YMBAET NPOTEKAHUE TOJLKO YCTAHOBJIEHHOTO TOKA.

0paHaKo 3Tu YCTPOIACTBA He ONTUMM3MPOBAHbI N0/, BbICTPOE OrpaHuyeHne
ToKa. CyLeCTBYET PUCK NOBPEXAEHNS YyBCTBUTENbHBIX MY 13-3a 4pes-
MEPHbIX TOKOBbIX BbIOPOCOB MpW PErynnpoBaxmi Toka. Ytobbl n3bexarb
3TOr0 pucka, NcTouHnkn-nameputenn R&S®NGU nmeloT oTaenbHbIE Pexm-
Mbl pab0Tbl 1191 PENYANPOBAHNS HANPSKEHUS 1 TOKA.

B pexume nproputeta HanpskeHus GbICTPOE PerynnpoBaHne Hanpsixe-
HUs 06ecneynBaeT KOPOTKMIA NEPUOL, BOCCTAHOBNEHMS MeHee 30 MKC.
PerynupoBaHue Toka AeiCTBYET HECKONbKO MEAIEHHEE, YTODbI UCKIIOYUTb
nosiBNeHne konebauii.

Korpa Tpebyetcs To4HOEe 1 BbICTPOE PETYNIMPOBAHME TOKA, MCTOYHM-
kn-uameputenn R&SONGU moryT pabotath B pexume NpropuTeTa ToKa.
OnTMU3MPOBaHHbIA NOA BLICTPOE PEryNIMPOBaHNE TOka (BPEMS BOCCTa-
HOBNEHNS Harpy3ku < 50 MKC), 3TOT pexum No3BONSET BEINONHSTL Takue
3aj1a4u, kak TeCTUPOBAHWE CBETOAMOLOB, KOTOPbIE YyBCTBUTENbHBI f1aXE K
KOPOTKVM M1KOBbIM BbIGPOCAM TOKa.

PexuM npuoputeTa Toka

Tok

Hanpsixerne

Bpewms

CreupanbHblit pexM A5 HyBCTBUTENbHBIX K TOKy MY o6ecneynsaet GbicTpoe
perynnpoBatue Toka. OH ByieT NpaBuIbHbIM BbIGOPOM MU HEOBXOANMOCTH

n3beraTb YpeamepHo BbICOKMX TOKOB Anst 3auThl AY.



PexxuM BbICOKOW eMKOCTH

J10BONLHO YACTO B TUMOBOM U3MEPUTENLHON YCTaHOBKE Ha Bxoge NY npu-
CYTCTBYET €MKOCTb. [MOAKMIOYEHNE UCTOYHIKA NUTAHNS C NOMOLLBIO NPO-
BOLOB NPWBOZMT K MOSIBAEHMIO GUALTPA HUKHUX 4acToT, GOPMUPYEMOTO
NPOBOAAMM W EMKOCTbIO.

B pexume BbICOKOIM eMKOCTU UCTOuHNKU-13MepuTenn R&S®NGU komneH-

CUPYIOT 3Ty eMKOCTb 1 0TOBPaxXatoT TOK, KOTOPbII MPUCYTCTBYET HEMo-
CPENCTBEHHO Ha MY.

BbICOKOCKOPOCTHOW COOP AaHHBIX C NOMOLLBIO GyHKLMK FastLog

Mun.:  2.036 12V Muh.:  1.813 26V
CpepH.: 2.31308 V CpepH.: 2.454 01V
Maxkc.: 2.682 64V Max.:. 4.786 46V

o1 HanpsixeHne

2 K —H

Ha Bbixoaax ucto4Huko-1n3meputeneil RAS®NGU moryT GbiTb yCTaHOBNEHbI PasfinyHble

napameTpbl, Hanpumep BbIXOAHOW MMMeaaHc, 3a/iepxka BKIIOYeHUd BbIXO40B U

pa3nnyHble PEXMMbI 3anycka.

BbicokockopocTHOI c6op paHHbIX (pyHKuma FastLog)
NcTounmnkn-uameputenu R&S®NGU ocHaleHbl dyHKumeit FastLog ang
3axBara pesynbTaToB M3MEPEHNS HANPSIXEHNS U TOKa. TN [aHHbIE MOTYT
OblTb COXPaHeHbl Ha BHeLIHeM USB-yCTpoiicTBE XpaHeHUs JaHHbIX uan
MOMyT ObiTb NepefaHbl Ha BHeLHWiA K yepe3 USB uam nokanbHyio CeTb.
Bnaropaps ckopocTv cbopa AaHHbIx A0 500 ThiC. OTCYETOB/C Pe3ybTarthl
N3MEPEHNS HANPSKEHIS M TOKA JOCTYMHbI KaX/ble 2 MKC.

bnarogaps oyHkumn FastLog cpean MuHAManbHbIX/MakCUMabHbIX 3HaYe-
HUIA MOXHO 0OHaPYXWBaTb AAXe NMKOBbIE BbIGPOCHI B MUKPOCEKYHAHOM
[1anasoxe, KOTopble He MOTYT ObiTb 0BHAPYXEHbI 60NEe MeANEHHbIMM
npubopamu.

CraHpaptHas
perucTpaums oTcyeToB

FastLog
BbICOKOCKOPOCTHOM COOP aHHbIX

®yhkums FastLog oTcnexusaeT M3MeHeHNs HanpsxeHus/Toka ¢
paspelueHnem 10 2 Mkc. OHa 0BHapyX1BaEeT MMKOBbIE BbIGPOCH,

Bpewmst KoTopble nponycTuamn bl 6onee MeIeHHbIe NPUOOPLI.

®yHKupns FastLog obecneunsaeT ckopocTb cbopa AaHHbIX 10 500 ThiC. OTCYETOB/C.

Output - Channel 1
<= Impedance
(® Delay
Triggered
Trigger
Output Mode

FastLog - Channel 1
Write to USB
Sample Rate 500 kS/s

Triggered oN

/USBTA/NGU401/fastlog

Target Folder

Duration 60 s
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®dyHkumm pns 3awuTsl npudopa n NY

NcTouHmkn-nameputenu R&S®NGU obecneunBatoT GYHKLMM 3aLLnTbI,
KOTOPbIE MCKOYAKOT noBpexaeHne MY u npubopa B cnyyae c6os.
BbixoaHble kKaHanbl 3aLLMLLEHbI OT NEPErPY30K 1 KOPOTKMX 3aMblKaHWIA.
MOXHO YCTaHOBUTb MAaKCUMaNnbHOE HaNPSXEHNE, TOK 1 MOLIHOCTb. Koraa
KOHTPOMPYEMOE 3HAYEHUE Ha BbIXOAE AOCTUraeT 3ajaHHOr0 OrpaHuye-
HWSI, BbIXOZl @BTOMATUYECKM OTKIIOYAETCS W MOSIBASETCS COOTBETCTBYIOLIEE
coobLueHue.

3awwmra ot nepeHanpsxenus (OVP)

Ecnn HanpsXxeHne npesbllLaeT yCTaHOBNEHHOE MakCManbHOEe 3Ha4e-
HIe, KaHasl OTKNOYaeTCa 1 Ha 3KPaHe Ha4nHAEeT MUraTb COOTBeTCTBy}OLLI,I/IVI
CuMBON. B pexume npuoputeTa Toka [ist PEXUMOB UCTOYHMKA WU NOTPe6u-
Tend Toka Moryt OblTb YCTaHOBJIEHbI Pa3HblE OrpaHU4eHns.

3awuTa oT NpeBbIlLEHNS TOKA (3NEKTPOHHbIN NPeaoXpaHuTeNb,
OCP)

[N nyyLieit 3almThl YyBCTBUTENbHBIX HArPY30K B KaHasbl UCTOYHUKOB-
nameputeneit R&AS®NGU ycTaHOBNEHbI 3NEKTPOHHbBIE NMPEAOXPAHUTENN,
KOTOpbIE MOTYT HAaCTpanBaTbCs B MHAMBMAYANbHOM Nopsiake. Ecau Tok B
kaHane NpeBbILLaeT 3afaHHOe 3HaYeHne, kaHan aBTOMaTUYeCKM OTKKYA-
TCS M HAYNHAET MUraTb CUMBON NPEBbILLIEHNS TOKA.

ANEKTPOHHBIE MPEAOXPAHUTENN MOTYT BbiTb YCTAHOBEHDI B PEXUME
UCTOYHMKA W B PEXIME NOTPeOUTENs ¢ Pa3HbIMI 3HAYEHNUSMU.

INEeKTPOHHbIA NPeAOXPaHUTENb C LONONHUTENbHBIMI GYHKUMAMY: HACTPOIKa «Fuse
delay at output-on» (3aaepxka cpabatbiBaHus MPN BKIIOYEHIN BbIXOAA) ONpeaensieT
BpeEMSl, B TEYEHVE KOTOPOro NPEeAOXPaHNTENb OCTAETCS OTKMIOYEHHBIM NOCAE BKIKOYEHUS
kaHana. HyBCTBUTENbHOCTb NPELOXPAHNTENS YKa3bIBAETCS C MOMOLLLI0 NapameTpa «Fuse
delay time» (Bpemsi cpabatbiBaHis). [lns pexmmoB UCTOYHMKA W NOTPeBuTens MoryT

BbITb YCTAHOB/IEHbI PA3HbIE OrPAHNYEHNS.

ECTb 1Be HACTPOIIKKM, KOTOPbIE OMPEAENSIOT PEXUM pearnpoBaHus
3NIEKTPOHHBIX NpepoxpanuTeneil. Hactporika «Fuse delay at output-on»
(3anepxka cpabarTbiBaHus Mpu BKAKYEHNM BbIXOAA) ONPEaEeNseT Bpe-
MSi, B TEYEHME KOTOPOTO NPELOXPAHNTENb OCTAETCS OTKMIOYEHHBIM NOCHE
akTMBauuM kaHana. YyBCTBUTENbHOCTb NPEAOXPaHUTENS YKa3blBAETCS C
nomoLpto napametpa «Fuse delay time» (Bpems cpabatbiBanus). 31a Ha-
CTPOViKa NO3BOASET N0Ab30BATENSIM MEHSTb PEXIUM 3NEKTPONUTAHNS A1
NpeaoTBPALLEHMS OTKTKOYEHIS KaHana 13-3a KPaTKOBPEMEHHbIX MUKOBbIX
BbIOPOCOB TOKA BO BPeMst paboThl.

3awura ot npesbileHns MmowHocTu (OPP)

B kayecTBe anbTepHaTMBHOIO BapnaHTa (BMECTO YCTAHOBKM MaKCUMalb-
HOro Hanpﬂerm) MOXHO 3a4aTb MakC1MManbHY0 MOLLHOCTb U UCNOJIb30-
BaTb €€ B KAYECTBE NapameTpa OTKIYEHWS.

3awwura ot neperpesa (OTP)

NcTourmnkn-n3meputenn R&S®NGU 1MeIoT BCTPOEHHYIO 3aLLuTy OT NPEBbI-
LIEHNst TeMNepaTypbl, KOTOpas OTKKYaeT NpubOP NPK ONACHOCTK TeNo-
BOV NEPErpy3KMu.

Mpepensi 6e3onacHocTu ang sawmtsl NY

Y1066l NpeaoTBpaTUTL BbIBOA 13 CTPOS MY 0YeHb BLICOKUM HanpsikeHuem
UNK TOKOM, Ha UCTO4HMKax-13meputensx R&S®NGU MoxHO 3apath npeae-
nbl 6e3onacHocTy. Mepes Hayanom BbIMONHEHNS TEKYLLEN MBMEPUTENBHON
3312411 N0b30BaTENb MOXET OrPaHUYUTL MPUOOP TEMM 3HAYEHUAMM, KO-
TOPbIE HE OmacHbl ans WY.

Monb3oBaTenb MOXET 3aAaTb 6e30nacHble Npeaesbl Ans orpaH1yeHns auanasoHa
perynMpoBku Npnbopa 1 NpefoTBpalLeHns cydaitHoro nospexaerus 1Y us-3a

HenpaBwWIbHO HACTPOIKM.

Overcurrent Protection - Channel 1

© Enabled

Fuse Delay Time

Fuse Delay At Output-On

Safety Limits - Channel 1
k= Enabled
Voltage Limit Min
Voltage Limit Max
Current Limit Min

Current Limit Max




R&S®NGU201 - CNELLIMAIM3NPOBAHHbLIN
MPUBOP )19 TECTUPOBAHUS
BECMPOBOAHOWN CBA3MU

UcTtounmnk-nameputens R&S®NGU201 HacTpoeH gns aHanm3a paspaga 6arapeu nioboro ycrpoincrea
C aKKyMyNSTOPHbIM NUTAHMEM MOLLHOCTbIO A0 60 BT, Bknloyasi, Hanpumep, MOOUAbHbIE TeNedOoHbl,

nnaHweTbl h ycTpoiicTea loT. Kpome TOro, ero MoXHo Ucnosib30Batb AJ19 NPOBEAEHUS UCMbITAHNIA U
MMUTALUM aKKyMYNSTOPOB Gnarogapa perynupyemomy BbiXOAHOMY UMMELaHCY U AONOJHUTENIbHOMY

WHCTPYMEHTY UMUTALMK aKKyMYNATOPHbIX GaTtapeil.

JBYyXKBagpaHTHbI pexum: paboTa B Ka4eCcTBe UCTOYHMKA U
Harpysku

JIByxKBaipaHTHas apxuTeKkTypa UCTOYHMKa-N3MepUTeNs 0DEeCneynBaeT ero
(bYHKUMOHMPOBAHME KaK B Ka4eCTBE UCTOYHIKA, Tak U NOTPeduTens Toka,
4TO, B CBOK) OYepefb, MO3BOASET UMUTPOBATb akKyMYNSTOPbI UK Harpy3-
Kn. ICTOYHNK-N3MEPUTENb aBTOMATUYECKN NEPEKITIOYAETCS U3 peXnMa
NCTOYHMKA B PEXWM NOTPEOUTENS (ANEKTPOHHON Harpy3kn). Kak Toabko
BHELUHEE NPUNOKEHHOE HANPSXEHUE NPEBBILLAET YCTAHOBNEHHOE HOMU-
Ha/lbHOE HanpsiXeHue, TOK Ha4MHaET Teyb B npnbop. Ha 310 ykasbiBaeT
OTPULATENBHOE 3HAYEHNE TOKA.

MepeMmeHHbIl BLIXOAHON MMNEeAAHC U peXum cTabunmsauum
COMpPOTUBJIEHUS

WCTOYHMK MUTAHWS IOMKEH MUMETb MUHUMAbHO BO3MOXHbIA BbIXOAHOI
MMNEAAHC (CONPOTUBAEHME) 41s NOAABNEHUS BAUSHUS HArpy3kn Ha LY.
BmecTe ¢ Tem eCTb NpuknaaHble 3aaadn, B KOTOPbIX HE0OX0AMMO ynpaB-
nemMbiM 06pa3oM UMUTMPOBATL ONpPeaeNneHHbIe Pa3HOBUAHOCTM akkyMy-
NATOPOB UM YBENNYMBATL BHYTPEHHEE COMPOTUBNEHNE N0 Mepe paspsaku
akkymynatopa. Mctounuk-usmeputens R&S®NGU201 noaaepxusaet atn
337241 3a CYET PEryNIMpyeMoro Anana3oHa BbIXOAHOMO MMMEAaHca.

PerynupoBka BbIXOAHOTO UMMNEAaHca NPOU3BOANTCS O4EHb BbICTPO.
OcobeHHo B ananasoHe o1 -50 MOm 1o 2 Om, korfa Bpemst BOCCTaHOB-
neHns moxet gocturath < 200 MKC.

Bo Bpemsi paboThl B kauecTBe ANEKTPOHHON Harpy3ku Takke [OCTyNeH pe-
XM cTabuansalm conpoTueaeHns. B atom pexume npubop BeaeT cebs
KaK perynupyeMoe ConpoTUBeHIe B pamKax BCEro nanasoHa Harpysku.
9710 NO3BONSET UMUTUPOBATD, HAMPUMED, PA3PSL, aKKyMYNATOPa C MOCTO-
AHHbIM COMPOTUBNEHUEM HArPy3K.

®yHkuma undposoro sonbTMeTpa (LLBM)

Moka nctouHuk-uameputens R&ASCNGU201 namepsiet HanpsixeHue, no-
nasaemoe Ha Y, onums R&SPNGU-K104 aktuupyeT nopT, KOTOPbIA no-
3BONSIET NOAKOYATL AOMOMHUTENbHBIA BHYTPEHHMA LIBM K mio6oit apyroii
TOuKE cxembl. PyHkups LIBM paboTaet napannensHo ¢ GyHKUMEH CYmTbl-
BaHWS W raNbBaHWYECKM M30AMPOBAHA OT CXEMbI kaHana. B 6onbluMHCTBE
CnyyaeB HEOOXOAMMOCTb B AOMONHATENBHOM LNPOBOM MYALTUMETPE
oTnagaer.

BonbLLoit 3KkpaH ¢ BbICOKMM pa3pelLeHnem 06ecneyrBaeT Y1TaeMoCcTb 3HaYeHuil
HanpsXeHns 11 Toka (naxe ¢ 60NbLIOrO PacCTOSHUSA) U COAEPXUT Bonblioe
KONMYECTBO JONONHUTENBHOI MHDOPMALMA.

h1 JRES

Min:  47.9997 W
Avg:  48.0009 W
Max:  48.001 7W

Min: ~ 5.99770V
Avg:  6.00045V

Max:  6.00138V

Min:  7.99011A
Avg:  8.00001A
Max:  8.00168A

E: 953.150 64 mWh

9D 721
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Mmutaums akkymynaropa

XapakTepucTuki peanbHblx akkyMynsiTopHbix Gatapeit 3aBUCAT OT TUNa ak-
KyMy/ISTOpa 1 COCTORHUA 3apsaa. EMKOCTb, HanpsikeHue X00CTOro Xoaa
(Voc) n akBuBaneHTHoe nocneaosatenbHoe conpotusnetne (ESR) aeng-
I0TCS BAXHBIMI XapaKTePUCTUKAMM aKKyMynsTopa, KOTOPbIE 3aBUCAT OT
ero coctosiHus 3apapa (SoC). Onums R&S®NGU-K106 nossonset nonb3o-
BaTe/IAM NMUTUPOBATL NMOBEIEHNE aKKYMYNSTOPOB MPK PA3NINYHBIX YCO-
BUAX 3apALKM, HAaNpuMep, npu nutadum NY.

Y106bl 3aaTb MOAEb aKKYMYNSTOPA, JaHHBIE O HEM MOTYT ObiTb 1EMKO
BBELIEHbI C MOMOLLBIO BCTPOEHHOIO pefaktopa. Habopel AaHHbIX ans 06-
LLWX TMMOB akkyMynaTopHbIx 6atapeit P, Li-lon, NiCd 1 NiMH goctynHbl
B BUAE NPENBAPUTENBHO HACTPOEHHBIX GaiinoB. OHM NErko N3MEHSITCS
B COOTBETCTBIM C TPEBOBAHNAMM KOHKPETHOI 3aaa4n. [loNOAHUTENbHbIE
Habopbl AaHHbIX MOAENEN akKyMyNSTOPOB MOXHO 3arpy3utb ¢ USB-
YCTPOIACTBA 11 COXPaHUTb B NCTOYHMKe-u3MepuTene R&ASCNGU201.

WmnTaums akkyMynsTopHoii 6atapen: 0CHOBHbIE NapamMeTpbl, XapakTepuaytoLiue CocTo-

AHMe Gatapen, CBeIeHbI Ha OIHOM 3KpaHe.

= =

Battery Simulator - Ch1

Model:

B wacTtHocTw, korfa TpeGyeTcs ONTUMU3MPOBATh XM3HEHHBII LKA YCTPON-
CTBA C akKKyMyNSITOPHbIM NUTAHMEM, HEOOXOAMMO Y4UTLIBATL PEXUM Pa3-
psifa KOHKPETHOrO TNa akkymynatopa. PyHkumus ummTaumum batapen
npnbopa R&S®NGU201 no3BonseT MMUTMPOBATb PeasbHble BbIXOAHbIE
XapakTepuUCTUKN akkyMynsTopa. TeCTMPOBAHNE MOXET OCHOBLIBATLCS HA
BbIOPaHHON MOAEAM akKyMyNSTOpa, a ero eMKocTb, 3apsa SoC n Hanps-
XeHune VOc MOryT BbiTb YCTaHOBAEHbI B MI060€ COCTOSHUE /1St NPOBEfe-
HUS UCMbITAHWIA B KOHKPETHBIX YCNOBHSX.

Takxe MOXET UIMUTUPOBATLCA PEXIM 3apAaKM akkymynsTopa. 310 0Co-
OeHHO BaXHO Npy pa3paboTke 3apsaHbIX YCTPONCTB. [ns Takux 3aad
NcTouHNK-n3meputenb R&SPNGU201 ncnonbayeTcs B peXMMe NeKTPOH-
HOW HarpysK.

06a cnyyas NO3BONAT OCYLLECTBASTL AMHAMUYECKOE MOAENMPOBaHNE,
o3Havatouee, 4to Voc, ESR 1 SoC u3mMeHsioTcs B COOTBETCTBUM C YCO-
BUSIMU 3apsa/pa3paaa, kak B HACTosILEM akkymynatope. COCTosHNE 3a-
psiia nokasblBaeTcs rpaduyecku; BCe 0CTabHble 3Ha4eHMs 0TOBpaxaroT-
CS YNCNEHHBIM 0OPA3OM.

lporpammHoe obecneyeHne fis MMUTaLmm batapen COAePXUT Habopbl AaHHbIX A5
006LLYMX TUMOB aKKyMyASTOPHbIX GaTapeit, KoTopble Nerko M3MeHUTb.

<new file>

Current
Limits

Capacity,
Initial SoC

A [int/battery/default/
Lilon.csv

Discharging
e Battery Capacity:

3.000 Ah

Current Limit:

0.5000A

36.0% 1.081 Ah

3.93768V

3.926V

0.064 Q 0.400 084 A

10

State of Charge (SoC) Internal Resistance (ESR)

0.063 0
0.064 Q
0.065 Q)

0.066 Q
-

Open-Circuit Voltage (Voc)

4189V

4193V

4196V



R&S®NGU401 - CNELIMATM3NPOBAHHbIN
NMPUBOP NS TECTUPOBAHUS
NONYNPOBOAHWKOBbIX YCTPOUCTB

UcTouHuk-nameputens R&S®NGU401 — 310 cneunannampoBaHHbIil npubop s TeCTUPOBAHUS
noaynpoBOAHUKOBBIX YCTPOIiCTB. OH 006nagaeT MHOXECTBOM YHMBEPCAJIbHbIX BO3MOXHOCTEI,
KOTOpbI€ OXBaTbIBAIOT MHOXECTBO Pa3/IuHbIX OTPacael U pa3Ho00pasHbIX UCMbITYEMbIX YCTPOWCTB.
UcTouHuk-uameputens R&S®NGU401 moxeT aelicTBOBaTb Kak OUNONAPHbI MCTOYHUK NUTAHNS UK
OunonsipHaa aNneKTPOHHas Harpyska.

YeTbipexkBaJpaHTHbI peXum: paboTa B KayecTBe XEHIE NPEBbILIAET YCTAHOBNEHHOE BbIXOAHOE HANPSXEHNE, TOK HAYMHAET

MCTOYHMKA U HAarpy3ku ¢ NPOU3BOAbLHON NOASPHOCTbIO TeYb B YCTPONCTBO. Ha 3T0 yka3biBaeT NPOTUBONONOXHBIN 3HAK N3MEPSEMOTO

Bnarogaps yeTbipexkBaapaHTHoiA apxutekType npubop R&S®NGU401 cnoco-  Toka.

OeH BblaBaTh NONOXUTENbHBIE WM OTPULATENbHbIE HAMPSXEHUS UK TOKN 1

MOXET [IeCTBOBATb Kak UCTOYHMK Wam noTpebuTent Toka B 06eMX NoAsipHO- Bxop, mogynauuu

CTSX. 9T BO3MOXHOCTI NO3BOASIOT PeLLaTh Takue 3adauu, kak n3mepexue NcTouHmk-uameputens R&SPNGU401 ocHaleH BXOAOM MOZYASLMM Anst

MPSAMbIX 1 0OPATHBIX XapakTePUCTIK NOAYNPOBOAHMKOBbIX YCTOOMCTB 33 OAHO  MOAKMIOYEHWS, HANPUME, reHepaTopa CUrHaN0B NPOU3BOABLHOM GOPMbI.

ucnbitanne 6e3 HeOOXOANMOCTH BHECEHUS U3MEHEHWIA B CXEMY M3MEPEHIA. BbIXOAHOV CUrHan 3aBUCUT OT BXOAHOMO CUrHana MOLysumu, no3sonss npu-
Oopy AeiCTBOBATb Kak MCTOYHMK NEPEMEHHOMO TOKA MK CMONb30BATh ero

Mpnbop aBTOMATMYECKN NEPEKTIOYAETCS U3 PEXIMA UCTOYHMKA B PEXUM MO-  ANS MOAENMPOBaHMS COOEB K HECTABUAbHBIX YCIOBMIA.

TPEOUTENS (3NEKTPOHHOM Harpyaku). Koraa BHELHEe NPUAOXEHHOE Hanps-

Hanpsxenne

15:26:31 15:24:53

Min:  -15.0020 W Min:  20.0186 W
Auto -15.0019W Avg:  -15.0018 W Auto 20.0185W Avg: 20,0188 W

20V Max:  -15.0016W 20V Max: 20019 1W

= 15.000 63V M 1500015 wae 20.000 83V i 200031
L Avg:  15.000 66 V L Avg:  20.000 83 V
Max: 15.001 10V Max:  20.00130V

4 15.0030 V Al 20.0030 V

10A Min:  -1.00095 A 10A Min: ~ 1.00043 A
Avg:  -1.00008 A Avg:  1.00090 A

-1 OOO Dg A Max: -0.99939 A 1 OOO 88A o e
» E: -16.66867 mWh . E 1501413 mwh

-3.00000 A 3.00000 A D40 i -3.00000 A 300000 A D27

Pexum notpebutens (Harpysku) Pexxinm ncroyHumka

Pexum ncroyHuka Pexum notpebutens (Harpy3sku)

15:28:23 15:29:49

Min:  18.0093 W Min:  -18.0033 W

18.009 8W Avg:  18.009 5W -18.003 1W Avg: -18.0031W
Max:  18.009 8 W Max:  -18.0030W

_9 OO’I 07 V Min: 9,001 69V _’I 2 001 36 V Min: -12.002 13V

LJ Avg:  -9.00103V L Avg: -12.00135V

Max:  -9.00029 Vv Max: -12.00043 v

-9.0000 V ' -12.0000 V

Min:  -2.001 56 A Min:  1.499 08 A
Avg: -2.000 83 A Avg:  1.50009 A

_2 OOO 85 A Max: -2.00002 A »] 500 09 A L
* E 10.00531 mWh . E -11.50201 mWh

-3.00000 A 3.00000 A D 20 -3.000 00 A 3.00000 A D 23
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YAOBCTBO SKCIMJIYATALIMNA

CeHCOpHbIIi 3KpaH BbICOKOr0 pa3pelLeHus

B0onbLION EMKOCTHBIN CEHCOPHbI 3KPaH — LIEHTPASIbHBIA 3NIEMEHT ynpas-
NeHus NCTouHNKoB-M3MepuTeneir R&S®NGU. Jlerkoe npukoCHOBEHME K
YMCNEHHOMY NapameTpy 0ToBpaxaeT Ha aKpaHe BUPTYasbHy KnaBuatypy
1N BBOZIa HEOBX0AMMOro 3HaueHns. Kpome Toro, HanpsxeHue, ToK 1
npeensl AN PasnnyHbIX 3aLWMTHBIX QYHKLMA MOXHO 33[aBaTb C no-
MOLLbIO NOBOPOTHOM pyyku. LocTyn n paboTy ¢ PeaKo 1CNonb3yeMbiMm
OYHKUMAMM MOXHO BbINOMHSATL C MOMOLLBIO MEHIO.

bnarogaps cBOeMy BbICOKOMY Pa3peLleHuio Takoi SKpaH ycTaHaBnBaeT
HOBbIE CTaHAAPTHI [1S1 AAHHOTO Knacca nprnbopos. C ero noMoLLbIo ro-
pa3mo nerye CuMTHIBaTb 3HAYEHUS HAMPSKEHUS 1 TOKa Aaxe Ha Bonb-
LWNX PACcCTOAHMSX. Ha aKpaH Takke MOXHO BbIBECTU Pa3HO00pPasHyio
JOMNONMHUTENBHYI0 MHGOPMALMIO, HANPUMED, 3HAYEHNSI MOLLHOCTI U CTa-
TUCTWYECKME AaHHbIe. 3HAYKN Y4ETKO 0TOOPAXAIOT COCTORHME TEKyLLe
KOH UIypauum.

LieeToBas koampoBka pexxuMoB padoThbl

LipeTa MCnonb3yloTest AN MHAMKALMI PasnuyHbIX PexumoB. Hanpumep,
aKTUBHbIA KaHan B pexume cTabunmaamn HanpsxeHus Nofcee nBaeTcs
3e/eHbIM LIBETOM, TOrA Kak ANs pexumMa ctabunmnaaumm Toka Mcrnonb3yet-
Cs KpacHbIN LBeT. Ecnn npubop HaxommTes B pexume ctabunusamim co-
NPOTUBAEHMS, Yncna 0To6paxatoTcsl ronybbiM LIBETOM.

I'paduyeckoe oTobpaxeHue

Bonbluoit 3kpaH Takke MOXHO MCMONb30BATH A1 0TOOPaXeHns rpadu-
k0B. MOXHO BbIOGpaTh 10 YETHIPEX N3MEPUTENbHBIX GYHKLWIA 1 NOCTPOUTL
nx I'pad)I/IKVI OT BpEMEHU, a Takxe AONONHUTENIbHO OTMETUTb MUHMab-
Hble N MakCUMalibHbl€ 3HA4YEHNS.

®yHkuns QuickArb

B HekoTopbix 3aaadax Tpebyetcs N3MeHsTb HanpsikeHue Uam TOK Npu npo-
BELleHNN NOCNENOBATENLHOCTY UCTIBITAHWIA, HANPUMED, A UMUTALLN
pasfuyHbIX COCTOSHMIA 3apsiaa akkymynatopa. OyHkums QuickArb nosso-
NI€T NONb30BATENSM BPYYHYIO HACTPANBATb NOCNEA0BATENBHOCTI 3HAYE-

YucneHHble 3Ha4YeHUs MOXHO BBOJWTb C NMOMOLLbBIO Bmpwaanom KnaBuatypbl Ha

CEHCOPHOM 3KpaHe 1/un NOBOPOTHON PYYKNA.

Set Target Voltage - Channel 1

5.0000V <«

12

HWI BPEMSI/HANPSKEHNE U BPEMSI/TOK C MOMOLLBIO N0Nb30BATENLCKOrO
nHTEpdENica M NPOrPaMMMUPOBATL UX YEPE3 BHELIHUE MHTEPDENCHI.

®yHkuns QuickArb nctounnkos-uameputenein R&S®NGU ycTaHasnBaet
HOBbIE CTAHAAPTLI: B OAHOM LyKNe noaaepxmuaetcs 2048 Touek. Takxe
MOXHO BbINONHSATb MHTEPNOAALMIO MEXAY ANCKPETHBIMI TOUKAMI 11 BbIOU-
partb, CNeayeT 1 NPUMEHSTL NOCNEA0BATENHOCTL 3HAYEHMIA HANPSKe-
Hus 1B - 2 B - 3 B wn 3Ha4eHNs HanpsixeHnst AOMKHbI YBEAUYMBATLCS C
NPUMEHEHNEM JIMHENHO MHTEPNOASLMN.

MocnenoBaTenbHOCTY MOXHO NPOrPaMMUPOBATh, YTO CYLLECTBEHHO MO-
BbiLLaeT ckopocTb paboThl R&AS®NGU no cpaBHEHMIO CO CTaHAAPTHBIMM
NCTOYHMKAMI NUTAHMS.

Bpems npebbiBaHns s OTAENLHO B3STOTO 3HAYEHMS HAMPSKEHNS UK
TOKa MOXHO 3aaTb C pa3pelieHnem oo 100 mkc. 310 No3BoAsEeT Npo-
rPamMMUpOBATh O4EHb KPATKOBPEMEHHBIE NAlEHNS HANPSKEHWS Ans Te-
CTUPOBaHMS pex1Ma nogayn nutanus Ha NY. Bpems npebbiBaHns Takke
MOXeT ObiTb 3a/1aH0 B Iana3oHe OT HECKOMbKIX YacOB (A1 BbINOAHEHMS
NOCNEL0BATENbHOCTEN UCTBITAHNIA) U A0 HECKONbKUX [HEN WAN HELENb B
Cry4ae LONroBPEMEHHOr0 TECTUPOBAHMA.

®yHkuns EasyRamp

/Horaa TeCTOBbIE NOCNEAOBATENLHOCTY JOMXKHBI UMUTMPOBATL paboune
YCNOBUS, NPY KOTOPbIX TPEDYeTCS 13beraTb Pe3koro pocTa NUTAIoLLEro
HanpsxeHns. 31a 3afada pelwaeTcs ¢ nomowpio GpyHkummn EasyRamp
NCTouHMKOB-M3MepuTenein R&S®NGU. BbixogHoe HanpsxeHue MoXeT
HEMPepPbIBHO YBENMYMBATLCS BO BpEMEHHOM uHTepBane o1 10 mc ao 10 ¢.
C dyHkupeir EasyRamp MoxXHO paboTaTh kak B Py4HOM, Tak M B AUCTaHLM-
OHHOM PEXUME.

CoxpaHeHue 1 BbI30B HaCTpOeK npubopa
(DYHKLI,I/II/I COXPaHEeHNs 1 BbI30BA obneryatot COXPaHEHNE 1 BbI3OB 4aCTO
NCNonb3yemMbIX HACTPOEK.

9KpaH C BbICOKMM Pa3peLLeHNeM TakKe MOXHO 1CNONb30BaTh Ais rpaduyeckix
npeseHTaunit; B AaHHOM Npumepe 0ToBpaxaeTcs 3apsaHbli TOK KOHAgHcaTopa npu
CTYNEeHYaToM YBEAMYEHNN HANPSHKEHWS.

15:07:49
5 s/div

2 V/div

1 mA/div

D C(lear



WOEANbHbIN BbIBOP A19 UCMONb30BAHUS
B JIABOPATOPUAX N UCTbITATESIbHbIX

CUCTEMAX

MpeaHasHaveHbl 119 UCMONb30BaHUS B labopaTopusix 1
CUCTEMHbIX CTOMKaXx

NeTounnkn-namepntenn R&S®NGU — naeanbHbiit BoIOOP 4151 CROXHbIX
3anay. OHu ucnonbaytotes B nabopatopusix HUOKP u nHTerppoBaksl B
CUCTEMbI MPOM3BOACTBEHHBIX MCMbITAHNIA.

Mpubopbl MOMYT BbITb YCTAHOBAEHbI B 19110/ IMOBbIE CTOMKN C MOMOLLBIO
cToeyHoro aepxatens R&S®HZNIG. Pazbembl Ha 3aaHEN NaHenn 1 KoM-
NaKTHast KOHCTPYKLMA ABNSIOTCS KKOYEBLIMI akTopamu 4is UCNosb30Ba-
HWS B UCMBbITATENbHBIX CUCTEMAX.

YeTbipexnpoBoAHOE NOAKIIIOYEHUE

YacTo Ha npoBOAax NUTaHNa Ha6mogaeTcs1 3Ha4yuUTeNbHOE nafeHne Hanps-
XEHNs, 0COBEHHO B CUCTEMAX C BbICOKIM NOTPEBAEHNeM Toka. MocKobky
WCTOYHUKM MIUTaHUS 0ObIYHO noaaepXmneatoT NOCTOAHHOE BbIXOAHOE Ha-
NPSXEHNE, HanpsixeHne Ha MY ByAeT HuXe HanpsxeHus, 0Tobpaxaemo-
0 Ha NCTOYHMKE NUTAHWUS. (DyHKLI,VIﬂ 4YeTbIPexXnpoBOAHOr0 NOAKMOYEHNA
(komMneHcaumm) KOMNEHCMPYET NafieHne HanpPsXeHUs Ha NPOBOAAX NuTa-
Hus. DakTnyeckun NPUCYTCTBYIOLLIEE HA HArpyske HanpsXXeHne n3mepseTcs
C NMOMOLLBKO r[I,OI'IOJ]Hl/ITeJ'H:vHOI7I napbl KOMNEHCUPYIOLWNX J'IVIHI/II7I, 1 370 3Ha-
YeHne ncnonb3yeTcd ang perynupoBaHng HanpsxeHua HenocpeacTBEHHO
Ha Harpyske.

Pa3bembl Ha nepepHeit u 3agHein naHensx

besonacHble rHe3ma Ha NepeaHeil NaHenm UCTOYHUKOB-M3MepUTENeN
R&S®NGU paccuutanbl Ha 4-Mm LwTekeps! (Tvna «baHan»). [ns yaobHoro
NCNONb30BAHMS B CUCTEMHbIX CTOMKAX Ha 3afHel naHenu npubopos npea-
YCMOTPEHbI LONOSHUTENbHbIE Pa3beMbl (BKIOYAS NHAW KOMNEHCALIN).

JlononHNTENBHO AOCTYNHBI LMOPOBbIE BXOAbI W BbIX0AbI. OHU MOTYT UC-
N0/b30BaTbCS Kak BXOAbI 3anycka/BA0KMPOBKM W BbIXO/bl yNpaBAeHus/
owmbok. AnnapatHoe obecnedenne onumn R&SPNGU-K103 yxe npepy-
CTaHOBNEHO B NPpUBOpe. PYHKLMIO MOXHO BKIIOYMTL C MOMOLLBIO KITHO4E-
BOr0 Ko/a (3akasblBaeTcs OTAeNbHO).

Mopaepxka NOSHOLEHHOrO AUCTAHLMOHHOIO peXnuma

[ins MCNONb30BaHNS B UCTbITATENbHBIX CUCTEMAX BO3MOXHO AMCTAHLMOH-
HOe ynpaBnexue 1cToyHukammu-uameputenamn R&S®NGU. locTynHbl cne-
LYIOLLME TUMbI UHTEPdENCOB.

USB u LAN

Wutepdericol USB v LAN (Ethernet) ycTaHaBnMBaloTCS B CTaHAAPTHOM
komnnektaumn. G NOMOLLbIO 3TUX MHTEP(ERCOB MOXHO AMCTAHLMOHHO
yNpaBensTb BCEMU NapameTpamu aNeKTPONUTaHus.

UnTepdoeiic IEEE-488 (GPIB) (onuus R&S®NGU-B105)
Nutepdeitc R&S®NGU-B105 ¢ noptom IEEE-488 (GPIB) nocTyneH B Buge
0L, KOTOPYIO MOXHO 3aKa3aTb Ha 3aBOfe.

BbicTpas paboTa Ha WiMHE U Ha paGoyem cTone

[Ins BbINONHEHMS CNOXHBIX NOCNEA0BATENBHOCTEN M3MEPEHNIA TpebyeTC
peximM paboTbl ¢ elle 6onee onepaTMBHbLIMIA NPOLEAYPaMU HACTPOKH,
n3Mepermns 1 06paboTkm komana, Mctounnku-uameputenin R&SPNGU
YAOBNETBOPSIOT 3TM TpeboBaHMAM. bnaroaaps COBPEMEHHON MHOO-
AEPHOI apxMTEKTYPE OHI He TONbKO ropasao BeicTpee obpabdaTbiBatoT
KOMaH/bl yNpaBAeHns No CPaBHEHWUO ¢ TPAAULMOHHBIMM UCTOYHUKAMM
NUTaHNS, HO 1 [IeNAIOT 3TO B NAPaNNENLHOM PeXUMe. 3TO BbIrOAHO NOMb-
30BaTeNsM CUCTEM aBTOMATU3MPOBAHHBIX MCMbITaHWiA ATE. Mpnbopbl Tak-
Xe 00ecneynBaloT NpenMyLLECTBA B Py4HOM pexiumMe paboTbl, Hanpumep
no3BOAAIOT BLICTPO HACTPanBaTb NOCAEA0BATENLHOCTI 3HAYEHMIA B PEXM-
me Arb.

YcoBepLieHCTBOBaHHAS KOHCTPYKLMS Npubopa: KOMNakKTHbIe
pa3mepbl 1 6ecluymHas paboTa

CB060OHOE NMPOCTPAHCTBO HA paboymx CToNax U B CTOKax BCErAa orpa-
HuyeHo. Mctounnkn-uamepntenn R&S®NGU KOMNaKTHbI M 3aHUMAIOT He-
MHOTO MecTa.

qJYHKLI,VIOHI/IpOBaHVIe BCTPOEHHOr0 BEHTUNIATOPA 3aBUCUT OT TemMnepatypbl,
NO3TOMY BEHTUNATOP 4aCTO pa60TaeT C HWU3KO CKOPOCTBIO UK MONHO-
CTblO BbIK/IO4AETCA, 4TO CHUXAET YPOBEHb pa6oqero yma.

Bce pasbembl npoaybnnpoBaHsbl Ha 3aiHelt nanenn (npumep: R&SENGU
C YCTaHOBNEHHOI onumeit IEEE-488).

Rohde & Schwarz Victouunkn-uameputenn R&S®NGU 13



TEXHUYECKHUE XAPAKTEPUCTUKI

Onpepenexus

0O6was uidopmauus

[laHHble xapakTepucTUKL NPUBEAEHD! AN CREAYIOLMX YCAOBIA:

> XpaHeHue B TeYeHMe TPEX YaCOB NPU TEMNEPATYpe OKPYXaloLLeil cpeasl ¢ Nocneaytowm 30-MUHYTHBIM NPOrpeBOM
> COOTBETCTBYE YKa3aHHBIM YCNIOBNAM OKpYXalOLLEil Cpesbl

> CoOniofieHne PeKOMEHYEMOr0 MexXKannbpoBOYHOro UHTEpBaNa

> BhiNonHeHne BCex BHYTPEHHUX aBTOMATUYECKX PEryiMpoBOK

XapakTepucTuku ¢ npefenbHbIMU 3HAYEHSIMN

MpeAcTaBneHIe rapaHTUPOBAHHBIX XapPaKTEPUCTUK U3AENUS C NOMOLLbIO A1ana30Ha 3HaYEHMil ANS YKasaHHOro napameTpa. ITv XapakTepucTukv MapkUpylTCs CUMBONAMIN OTPaHUYEHIS, TaKuMK
KaKk <, <, >, >, £, WK CI0BaMK, HanpuMep MakcuMyMm, He Bonee, MuHuMyM. COOTBETCTBME TPEGOBAHMSM NPOBEPSETCA BO BPEMS UCTbITAHMI U 0BECNIEYNBABTCS KOHCTPYKLMEN.

TMpefensl Npu UCTbITAHNAX CYXAIOTCS, €CAN 9TO BO3MOXHO, MOASIMU IOMYCKOB, YYUTHIBAIOLLMMI NOrPELLIHOCTL U3MEPEHWIA, Apeiid 1 cTapeHue.

MpenenbHble xapakTepucTiKiA

Ocb Y

dakTnyeckue 3HayeHms ¢ YYETOM NOrPELLHOCTE N3MEPEHNS U 3ALLUTHONA NOAOCHI

z

MpeaenbHble xapakTepucTuki
TorpeLwHocTn n3mepenms :-> 3awwTHas nonoca

Ocb X

XapaktepucTtuku 6e3 npeaenbHbiX 3HaYeHUi

MpeAcTaBneHIe rapaHTUPOBAHHBIX XapakTEPUCTUK N3AENVS IR YKa3aHHOro napameTpa. ITi xapakTepuCcTUKN He MMEKOT CneLManbHO MapkMpOBKW W NPEACTABASIOT COBOIA 3HaueHns 6e3
WM C NPEHEOPEXMMO MabiM OTKIOHEHUEM OT YKa3aHHOTO 3HaYeHWs (Hanpumep, pPa3mMepsl UK paspeLueHne HacTpansaemoro napametpa). CooTBeTcTBrE TpeboBaHMSM 06ecneynBaeTcs
KOHCTpYKLMEA.

TunnyHble 3HaveHus (Tun.)
OnuCbIBaIOT XapakTePUCTUKM U3AENUS C NOMOLLBIO PENPE3EHTATUBHON MHPOPMALIK NS 3aiaHHOTO napameTpa. Mpu Hanuyum MapkupoBKM <, > WK ykasaHuu vanasoHa npenctagnsior coboi
XapakTepuUCTIKL, KOTOPbIE CBOICTBEHHBI NpiMepHO 80 % npubopoB Bo BpeMs NMpOM3BOACTBA. B NpOTMBHOM Criyyae napameTp OMMCHIBAET CPEAHEE 3HAYEHNE XapaKTEPUCTUKN.

HomuHanbHble 3HaYeHus (HoOM.)
OnucbiBatoT XapakTepUCTUKN n3aennd ¢ NOMOLLbIO Penpe3eHTaTMBHOr0 3Ha4eHna 3aaHHoro napameTpa (Hanpmmep, HOMWHaNbHOIrO mmneucha). B otnyme ot TunUYHOro 3Ha4eHus, He nuc-
NnoAb3yeTcs cTatucTyeckas 06padotka, 1 napameTp He NPOBEPSIETCS BO BPEMS MPOU3BOACTBA.

U3mepeHHble 3HayeHuns (M3m.)
OnucbIBatOT 0XMaeMble XapakTePUCTUKI N3AENNS HA OCHOBE PE3yNbTaToB N3MEPEHUS OTAENbHbIX 06Pa3LOB.

MorpewwHocTn
MpeacTaensioT Npesens NOrpeLHoCTY M3MepeHnii A4S 3aaHH0I M3MepPSEMONt BEANYMHI. NTOrpeLuHOCTb BbIYUCASETCH C KOIQGULMEHTOM 0XBaTa 2 U PACCYUTLIBAETCS B COOTBETCTBUN C PYKO-
BOZCTBOM N0 ONPEAENeHNIo MOrPELLHOCTI B NpoLecce u3mepeHns (GUM) ¢ y4eTom yCnoBuil OKpyXaloLeil cpesbl, CTaperns n u3Hoca.

HacTpoiiki1 yCTPOICTB 11 napameTpbl rpacuieckoro Nosb3oBaTeNbekoro MHTepdEica ykasbiBaloTes CReyiowmM 06pasoM: «napameTp: 3HaueHe».

KomnaHust Rohde & Schwarz He rapaHTMpyeT COOTBETCTBUE TUNMYHBIM, @ TaKXe HOMUHANbHbBIM N N3MEPEHHBIM 3HAYEHNSM.

B cootseTcTBUN CO cTaHmapToMm 3GPP/3GPP2 yacToTa CnefioBaHus aneMeHTapHbIX NOCITOK yKa3blBaeTcs B MANIMOH NOCHINOK B cekyHay (Mnoc/c), Toraa kak ckopocTb nepesayn Gutos v cim-
BOJIbHAst CKOPOCTb YKa3blBAKOTCS B MUANMapA, 6UToB B cekyHay (FOuT/c), munanoH 61uToB B cekyHay (MOUT/c), Thicsya GUTOB B CEKYHAY (KOWT/C), MUANIMOH CUMBOAIOB B CekyHay (Mcums/c) nin

ThICSYA CUMBONOB B CEKYHY (KCUMB/C), @ YacToTa AUCKPETM3aLMN YKa3bIBAETCS B MUIIMOHAX OTCYETOB B CekyHay. Fout/c, Mnoc/c, M6ut/c, Mcums/c, KGUT/C, KCUMB/C U MUNIMOH OTCYETOB B
CEKYHAY He SBASIOTCA eanH1Lamu cuctemsl CU.
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Bce naHHble aerictButenbHbl npu Temneparype +23°C (-3 °C/+7°C) nocne 30-MuHYTHOMO Nporpesa.

AneKTpUYECKUEe XapaKTepUCTUKM

Bce BbIx0AHbIE KaHanbl ralbBaHN4eCcKu Pa3Ba3aHbl N HE3a3EMIIEHbI.

Bbixoab!
Konnyectso BbIXOZHbIX KaHAI0B
CymmMapHast BbIx0fiHast MOLHOCTb

BbixoaHoe HanpsixeHue

MakcumanbHbliA BbIXOJHOW TOK HA KaHan

Perynupyembiii BbIXOAHON MMNEAaHC
C warom

BpeMH BOCCTaHOBNEHNSA

Perynupyembiit BbIXOAHOV UMNefaHc
Tynbcawmmn HanpsIXeHns 1 LWym

Mynbcauum Toka u Lwym
AneKTPOHHbIE Harpy3ku

[lnanasoH NoTpe6sieMblx HanpSXeHuiA

MakcumanbHas notpebnsemas MOLWHOCTb

MakcumanbHblit noTpe6semblii Tok

Pexumbl noTpebnexus

[lnanasoH cTabunnsawnmu conpoTuBAEHNS
PerynupoBka Harpysku B pexumMe npuoputeTa
HanpsxeHns

Hanpsixenne

Bpems BOCCTAaHOBAEGHNS HAarpy3Kki N0 HANPSKEHNIO
B CTaHAAPTHOM PEX1ME

Bpems BOCCTaHOBAEHNS HAarpy3Kki N0 HANPSKEHNIO
B PEXVME BbICOKOIN EMKOCTI

PerynupoBka Harpy3ku B pexume npuopureta
TOKa
Tok

Bpems BOCCTAHOBAEHNS HATPY3Ki N0 TOKY

Bpems HapacTanus

Bpems cnapa

MuHumanbHag anuTenbHOCTb nMnynbca

R&S®NGU201

R&S®NGU401

BbixofiHOe HanpsixeHne < 6 B

BbixoiHOe HanpsixeHue > 6 B

R&S®NGU201

R&S®NGU201

R&S®NGU201: < 2 Om, peanctuBHas Harpyska
R&S®NGU201: > 2 Om, peanctusHas Harpyska
R&S®NGU401

o1 20 'y go 20 MTy,

o1 20 Iy 1o 20 MTu,

R&S®NGU201
R&S®NGU401

Hanpsixexue: < 6 B

HanpsxeHue: > 6 B
R&S®NGU201

R&S®NGU401
R&S®NGU201

n3meHeHne Harpysku: o1 10% o 90 %

+ (% OT BbIXOLHOTO 3HAYEHNS + CMELLEHNE)
perynupoBka B npegenax =20 MB 0T yCTaHOBAEHHOTO
HanpsKeHMs

perynnpoBka B npeaenax +20 MB 0T yCTaHOBAEHHOTO
HanpsXeHs

n3meHerue Harpyaku: ot 10% 1o 90%

+ (% OT BbIXOLHOTO 3HAYEHNS + CMELLEHNE)

perynupoBka B npefaenax 20 MA 0T yCTaHOBEHHOTO Toka
01 10% 10 90 % OT HOMUHANLHOIO BLIXOAHOMO HANPSKEHMS,
pe3nCTMBHas Harpyska

01 90% 10 10 % OT HOMUHANLHOIO BLIXOAHOMO HANPSKEHMS,
pe3nCTMBHas Harpyska

Paspewaiowwas cnocobHOCTb NpM NPOrpaMM1MpoBaH1M

Hanpsixenne

Tok

MorpewHocTb YCTaHOBKM NPY NPOrPaMMUPOBaHNN

Hanpsxenue

Tok

+ (% OT yCTAHOBNEHHOTO 3HAYEHMS + CMELLEHME)

+ (% OT YCTAHOBNEHHOO 3HAYEHNS + CMELLEHNE)

1

makc. 60 Bt
ot00020B
or-20 B no +20 B
8A

3A

ot -50 MOm go 100 Om
1 mMOm

<200 mkc

<10 mc
HEJO0CTYMHO

< 500 mkB (CK3),
< 2 MB (pa3max) (13m.)

< 1MA (CK3) (n3m.)

0or000208

or-20 B no +20 B

60 Bt

8A

3A

cTabunnsauns Hanpsixenus, crabunmaauns Toka, ctabunuaaums
CONPOTUBAEHNS!

cTabunnaauns HanpsixeHus, crabunuaaums Toka

01 0 Om 1o 10 kOm (c warom 0,1 Om)

<0,01% +0,5mB
< 30 MKC (13M.)

ot 10 Mk® 1o 50 MK® (Hu3Kue 3HaueHus): < 30 MKC (13M.)
ot 50 Mk® 1o 470 mkP (BbicOKMe 3HadeHms): < 100 MKC (M3Mm.)

<0,01% +0,1mA

< 50 mKC (13Mm.)

nontHas Harpyaka: < 100 mkc
6e3 Harpyaku: < 100 mkc
nontas Harpyaka: < 100 mkc
Ge3 Harpyaku: < 100 mkc
100 mkc

nmana3soH 20 B: 200 mkB
nmanasoH 6 B: 50 mkB
manasoH 8 A: 50 MKA
nnanasoH 3 A: 25 MKA
nmanasod 100 mA: 1 MkA
nvanazod 10 mA: 100 HA

nmanasoH 20 B: < 0,02% + 2 mB
manasoH 6 B: < 0,02% + 1 mB
nmanasoH 8 A: < 0,05% + 2 MA
nnanasdoH 3 A: < 0,025% + 500 mMkA
nmanasod 100 MA: < 0,025 % + 25 MKA
nmanasod 10 MA: < 0,025% + 10 MKA

Rohde & Schwarz lictouHnku-namepurenn R&S®NGU 15



BbixoaHble n3amepenus
N3meputensHble GyHKLMN

Pa3peLueHune npu CHATMU NOKa3aHUi

Hanpsixerve

Tok

MorpewHoCTL CYUTLIBAHMS

Hanpsixenve

Tok

TemnepatypHbiii K03 duumeHT (Ha °C)
Hanpsixerve

Tok

YeTbIpexnpoBogHOE NOAKIIOYEHUE

MakcumansHas komneHcauns

* (% OT BbIXOAHOMO 3HAYEHMS + CMELLEHME)

+ (% OT BbIXO[HOMO 3HAYEHNS + CMELLEHME)

o1 +5°C po +20°C n ot +30°C po +40°C

nmana3soH 20 B

Hanpsaxexue, ToK, MOLHOCTb, 3Heprug

nnanason 20 B: 10 mxB
amanasoH 6 B: 1 mkB
nmanasod 10 A: 10 MkA
nnanasoH 3 A: 1 MKA
nuanazod 100 mA: 100 HA
nnanasod 10 MA: 10 HA
amanasoH 1 MA: 1 HA
nuanazod 10 mkA: 100 nA

nnanasoH 20 B: < 0,02% + 2 mB
amnanasoH 6 B: < 0,02 % + 500 mkB
ananasod 10 A: < 0,025 % + 500 mMKA
amanasoH 3 A: < 0,025 % + 250 mkA
nnanazod 100 MA: < 0,025 % + 15 MKA
nnanasod 10 MA: < 0,025 % + 1,5 MKA
nmanaso 1 MA: < 0,025 % + 150 HA
nvanasoH 10 MkA: < 0,025 % + 15 HA

0,15 x 3apaHHoe 3HayeHne/°C
0,15 x 3apaHHoe 3HayeHne/"C
na

2 B (13m.)

MpenensHo AoNycTUMbIE NapameTpbl

MakcnmanbHoe HanpsiXeHne OTHOCUTENBHO 3eMN

MakcrmansHoe NpoTUBOAENCTRYIOLLEE HANPSIXEHNE

MakcumasnbHoe 06paTHOe HanpsxeHne

MakcumanbHblit 06paTHbIi TOK

HaNPSXEHNE C TOV Xe NONSPHOCTBIO, NOAKMIOYEHHOE K BbIXOAAM

250 B noCTOSHHOIO TOKA

R&S®NGU201 228

R&S®NGU401 +22B
Hanpsixetue ¢ 06PaTHON NONSIPHOCTBIO, NOAKIOYEHHOE K BbIXOAAM

R&S®NGU201 0,5B
MaKC. B TEYEHNE 5 MUHYT

R&S®NGU201 3A

[ucTaHLMOHHOE ynpaB/ieHne

Bpems 06paboTku KoMaHzbl

< 6 MC (HoMm.)

®yHKUMK 3aWmThI

3auwyra ot nepeHanpsaxeHns
3awyra ot NPEeBbILLIEHNSA MOLLHOCTA

3alra 0T NpeBbILLEHNS TOKA (ANEKTPOHHBIIA
npeaoxpaHnTenb)

Pa3peLualoluas cnoco6HOCTb NPy NPOrpaMM1pOBaHNM
Bpewmst cpabartbiBaHus
3anepxka cpabatbiBaH1s Npu BKNIOYEHUM BbIXOAA
3anepxka cpabatbiBaHus

3aluTa ot neperpesa

>2A

varp

(I >1 x2)npul

Harp cpab

HacTpansaemMas

HacTpavBaemas
HacTpanBaemas

0,1 mA

<1,5Mc (n3m.)

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



CneumanbHbie GyHKUMK

BbixoaHas nMHenHo-HapacTaowas GyHKums
Bpewms aeictaus dyHkumm EasyRamp

3apepxka BbiBOAA

3aziepxka Ha kaHan

®yHKUMA NPON3BONIbHbIX CUTHANOB
MapameTpbl

MakcumasnbHOe KONMYeCTBO TOYEK

Bpems npebbiBaHus

MosTop

3anyck

CratucTuka (Bpems BbiGopkm)

Lindppossie nitepdelicul 3anycka un
ynpasneHus

MakcumansHoe Hanpsixerue (IN/OUT)
HarpysouHble nosbilwarowe peauctops! (IN/OUT)

YpoBeHb Ha BXofe

MakcumanbHblit noTpe6asembiii Tok (OUT)

Bxop mogynsiumn

MakcumanbHoe HanpsikeHue OTHOCUTENBHO 3emilin/kaHana
Monoca Mogynsumm

YpoBeHb Ha BXx0ae

TMorpelwHocTb (0To6paxaemoe 3HaueHne MoaynsLmm)

CraHpapTHbIii peXuM perucTpaumm faHHbIx
MakcumanbHasi cKopocTb coopa

06bem namaTn

PaapelueHue no Hanpsxexuto

MorpeLHOCTb HanpsiXeHs

Paspeluenne no Toky

MorpewHocTb Toka

BbICTPbIi pexuM pernctpaunm faHHbIX
MakcumanbHasi ckopocTb coopa

06bem namstin

PaspelueHne no HanpsSXeHnio

TorpeLwHoCTb HanpsiXeHus

PaspelueHne no Toky

lorpewwHocTb ToKa

Bxop, undposoro BonbTmMeTpa
Hanpsixenue LIBM
MorpewHocTtb LIBM

MakcumasnbHOe HanpsXeHne OTHOCUTENbHO 3emu/kaHana

HanpsixeHe
TOK
MOLLHOCTH

aHeprust

nogkitoyeHue k 3,3 B
HU3KUIA

BbICOKMIA
R&S®NGU401
R&S®NGU401
R&S®NGU401

R&S®NGU401

KaXabli 3aperncTpUPOBaHHbIA OTCHET ABNSETCS
cpenHum 13 50 000 n3MepeHHbIX 3HaYeHNI

Hanpsxexns, Toka

+ (% OT BbIXO[IHOTO 3HAYEHNS + CMELLEHNE)

+ (% OT BbIXOLHOTO 3HAYEHNS + CMELLEHNE)

R&S®NGU201

+ (% OT BbIXOLHOTO 3HAYEHNS + CMELLEHNE)

®yHkuns EasyRamp
ot 10 mc 20 10 ¢ (c warom 10 mc)

ot 1 mc go 10 ¢ (c warom 1 mc)
®yHkums QuickArb

HanpsixeHue, TOK, Bpems

2048

ot 100 mkc 1o 10 4 (c warom 100 Mkc)

HENPEPBbIBHbIV UK UMNYNbCHBIA PEXIM C YUCIOM NOBTOPEHMIA
ot 1 oo 65535

BPYYHYIO C MOMOLLbIO KNABMATYpbl, B PEXUME AUCTAHLMOHHOTO
YNpaBeHns Wi ¢ NOMOLLbIO AONONHUTENBHOMO MHTEPEiica

MVHUMYM, MaKCUMyM, CPELHEE (2 MKC)
MUHUMYM, MakCUMyM, cpenHee (2 MKC)
MUHAMYM, MakCUMyM, CpeaHee (2 MKC)

(2 mkc)
ndposbie Bxoabl/Bbixoasl, R&SPNGU-K103

24B

20 KOm

< 0,8 B (Hom.)

> 2,4 B (Hom.)

500 MA

na

250 B nocTosHHOro Toka
ot 0 po 1kl

oT-24 B no +24 B
<0,02% + 2 mB

10 otcyeTos/c

BHYTPEHHSS NamsTb 800 MbaiAT unn 06bem BHeLLHe! namsiTn
CM. Pa3peLueHIe nNpu CHATUM nokasaHuii
CM. TTOrpeLwHOCTb CYUTLIBAHMS

cM. Paspeluenne npu CHATAN Nokas3aHuit
CcM. TOrpeLwHOCTb CYUTLIBAHMS

FastLog (6bicTpas peructpauns)

500 ThIC. OTCYETOB/C (2 MKC)

00bEM BHELLHEI naMaT

nnanasoH 20 B: 20 mkB

nnana3oH 6 B: 5 mkB

nnanasoH 20 B: < 0,02% + 2 mB
[manasoH 6 B: < 0,02% + 500 mkB
nnanasod 10 A: 20 MKA

manasoH 3 A: 2 MKA

nmanasod 100 mA: 200 HA

nnanasod 10 MA: 20 HA

manasoH 1 MA: 2 HA

nmanasoH 10 mkA: 200 nA

nnanasdoH 10 A: < 0,025 % + 500 mMKA
nvmanasoH 3 A: < 0,025 % + 250 mkA
nnanazoH 100 MA: < 0,025% + 15 MKA
nmanasod 10 MA: < 0,025% + 1,5 mkA
nmanasoH 1 MA: < 0,025 % + 150 HA
nmanasoH 10 mMkA: < 0,025 % + 15 HA
onuysa, R&SONGU-K104

0T -24 B oo +24 B

<0,02% + 2 mB

250 B nocTosHHOro Toka
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Oucnneii n natepdericol
[Lucnneit

Pasbembl Ha nepesHeil nanenm
Pa3bembl Ha 3apHeit naHenu

VHTEepdericsl ANCTaHLMOHHOTO ypaBnenms

00wwue cBepeHus

CTaHZAPTHO

R&S®NGU-B105

TFT, 5-proimoBblit, 800 x 480 nukceneit, WWGA, CeHCOpHbI
4-Mm Ge3onacHble rHe3na

8-KOHTaKTHbIN 610K pa3beMoB

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

LAN

|EEE-488 (GPIB)

YcnoBusi okpyxaioeni cpegbl
Temnepatypa

OTHOCUTENbHASH BNAXHOCTb
HomuHanbHas MOLWHOCTbL
HomuHanbHoe HanpsXeHne CeT nuTaHus
YactoTa cetv nuTaHns

MakcumansHas notpebnsiemas MOLHOCTb
CeTeBble NpeaoxpaHnuTent

CooTBeTCTBUE NPOAYKTA

9neKTpoMarHuTHasi COBMECTUMOCTb

AnekTpobe30nacHoCTb

RoHS
MexaHuyeckoe conpoTusieHme

Bubpauus

YnapHoe Bo3aeicTane

MexaHuyeckue xapakTepucTmkm
[abapuTbl

Macca

MoHTax B CTOIKY

PekomeHayeMmblii MeXKanu6poBOYHbIii

MHTEepBan

R&S®NGU201, Bup cnepeam

& RoWDEasCHWARZ _ncuzoi
Sourta Messu Ui

600000 V

.. | -BODGO A | 800000 A (D7

lﬁ‘gn‘{‘ ) [u] )

18

[IManasoH paboyvx TemMneparyp
[IManasoH Temneparyp xpaHeHus

6e3 KoHAgHcaLm

EC:
B COOTBETCTBUN C IMPEKTMBOI NO 3NEKTPOMArHUTHO COBME-
ctumoctin 2014/30/EU

Kopes

EC:
B COOTBETCTBIM C [IMPEKTUBOI NO HU3KOBONLTHOMY 060PYa0-
BaHmio 2014/35/EU

CLLUA, KaHapa
B cootBeTcTBUM ¢ [upektusoii EC 2011/65/EU

CUHyconaanbHas

LUMPOKOMOAOCHBIIA LIYM

WxBxT

akcnnyaraums 40 4 B HeLENI0 BO BCEM Anana3oHe 3afiaHHblx
YCNOBUIA OKPYXaloLLei cpepl

R&S®NGU401, Bup cnepeam

& ROWDE&SCHWARZ _Ncuion
St easun U

.| 300000 A | 300000 A D208

= BB

or +5°C no +40°C
o1 -20°C po +70°C
o1 5% 1o 95%

100B/115B /230 B (= 10 %)
01 50 My 10 60 Ty

400 Br

2 % T4.0H/250 B

NpUMEHsSIEMbIE CTaHAAPTI:
> EN61326-1
» EN55011 (knacc A)

Mapkuposka KC

NPUMEHSIEMbI TapMOHIU3NPOBAHHBIN CTAHAAPT:
EN61010-1

CSA-C22.2 No. 61010-1

EN 50581

ot 5 'y o 55 'y, 0,3 Mm (pasmax)
ot 55 Ty o 150 Ty, nocr. yckopenue 0,5 g,
cornacHo EN60068-2-6

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

yAapHbliA cnektp 40 g,

B cooTBeTcTBin ¢ MIL-STD-810E, metop 516.4,
npoueaypa |

222 MM % 97 MM x 436 MM
7,1 kr
onums R&S®HZNI6

1ron

R&S®NGU201, Buz c3aam




NHOOPMALNG ONA 3AKA3A

OBoanaseme Koa saxasa

Ba3oBblii 610K

[1BYXKBafpaHTHBI MCTOYHIK-U3MEPUTEND R&S®NGU201 3639.3763.02
YeTbipexkBapaHTHbIf UCTOYHIK-U3MEPUTEND R&S®NGU401 3639.3763.03
MocTaBnseMbie NPUHAANEXHOCTN

Ha6op kabeneil nuTaHus, Kpatkoe pyKoBOACTBO

Onuuu ans R&S®NGU201

LindpoBble BXOAbI/BbIXOAbI 3anycka R&S®NGU-K103 3662.9335.02
®yHKUMa uudposoro BonbTMeTpa (LIBM) R&S®NGU-K104 3663.0390.02
NuTepdelic IEEE-488 (GPIB) R&S®NGU-B105 3661.0763.02
Wmutauns akkymynsropa R&S®NGU-K106 3663.0625.02
Onuuu ans R&S®NGU401

LindpoBbie BXOAbI/BbIXOABI 3anycka R&S®NGU-K103 3662.9335.02
WHtepdeic IEEE-488 (GPIB) R&S®NGU-B105 3661.0763.02
CucteMHble KOMNOHEHTbI

[epxatens ans 19-atoitMoBoii ctoitku, 2 HU R&S®HZNI6 3638.7813.02

Ba30Bblit 610k 3 ropa

Bce ocTanbHble anemeHTbl 1rog

Onuum

TpoAneHre rapaHTUnHOrO CPOKa Ha OfWH TOf, R&S®WE1

lpoaneHre rapaHTMHOMO CpoKa Ha 1Ba rofia R&S®WE2

lMpoanexne rapaHTMHOTO CPOKA Ha OAMH TOf, BKIIOYAS EXEroAHYI0 kannbpoBky R&S®CW1

MpOAyIeHNe rapaHTUitHOTO CPOKA Ha [1BA FOA, BKII0HAs EXErofHylo KannBpoBKy R&SCCW2 OBparvrrect B MECTHbit 0 MPOAaX GHpMb
TMpoAneHe rapaHTUHOTO CPOKa Ha OAMH rOf, BKNOYAS EXETOAHYI0 kannbpoBky R&SCAW Fohde & Schwarz.

B aKKPEAMTOBAHHOM METPONIOrMYECKOM LIEHTPe

TMpoAneHe rapaHTHOTO CpoKa Ha [iBa roAa, BKIKYas EXEroaHyio kanubpoBky R&SCAW2

B aKKpeaMTOBaHHOM METPOIOrMYeCKOM LIEHTpE

PaclunpeHue rapaHTUiiHOro cpoka Ha oauH rog, u asa roga (WE1 u WE2)
PeMOHTHbIE p860TbI B T€4eHne Cpoka LI,GVICTBV]FI KOHTPAKTa BbIMOMAHAOTCA GecnnarHo 2. rapaHTMﬂ TaKXe NoKpbiBaeT H806XOJ1MMble pa60TbI no Kaﬂl/lﬁpOB-
Ke 11 PEryanpOBKe, BbIMOMHAEMbIE B XOAE PEMOHTHbIX PaboT.

PaclumpeHue rapaHTMIiHOTO CpoKa Ha OAWH FoA, BKIoYas exeroaxyto kanubposky (CW1 u CW2)

PaclwupbTe 06naCTb NOKPLITUS BaLLel rapaHTun, A00aBMB K Heil kanmGpPOBKY MO LigHe nakeTa ycayr. JanHblid nakeT npeaycMaTprBaeT PeryaspHyIo kanm-
OpoBKy, NPOBEPKY 1 00CNYXMBaHWE BalLEro U3nenus oT komnaium Rohde & Schwarz B TeueHmne cpoka aeicTBus koHTpakta. Ctofia BXOAST BCE PEMOHT-
Hble PaboThl ? 1 kannbpoBKa Yepe3 PEKOMEHYEMbIE MPOMEXYTKN BDEMEHM, @ TakXe BCE KannbpoBoyHble paboThl, OCYLLECTBASEMbIE MPY PEMOHTHBIX
paboTax unm Npu SONONHUTENLHON MOLEPHU3ALNN.

PaclumpeHue rapaHTMIiiHOTo Cpoka ¢ kanubpoBKOli B aKKpeaAMTOBaHHOM MeTponornyeckom LeHtpe (AW1 n AW2)

PaclmpbTe 06naCTb NOKPLITUA BaLLel rapaHTn, A06aBUB K Heil kanuBPOBKY B aKKpeaUTOBAHHOM METPONOMMYECKOM LIEHTPE MO LIEHE MakeTa yChyr.
[laHHbIl NakeT npeaycMaTpuBaeT PEryNspHYIO KanubpOBKY B aKkpeAUTOBAHHOM METPOMOTMYECKOM LIEHTPE, MPOBEPKY M 0O6CNYXMBAHNE BALLEr0 U3AENNS
ot komnanun Rohde & Schwarz B TeueHue cpoka AeicTans koHTpakTa. Coaa BXOAST BCE PEMOHTHbIE paboTbl 2 1 kanubpoBka B akkpeaMTOBAHHOM Me-
TPONOTMYECKOM LIEHTPE Yepes PekoMeHyemble MPOMEXYTKA BDEMEHH, & TakXe BCe KannbpoBOYHbIE paboTbl, OCYLLECTBASEMbIE MPY PEMOHTHBIX pado-
Tax un Npu AONONHUTENBHOW MOAEPHM3ALMM.

) [1nq ycTaHOBAEHHbIX ONLMiA NPUMEHSIETCS 0CTaTOYHAs rapaHTus 6a3oBoro 6aoka, eciu oHa NpesbilwaeT 1 rod. VicknioueHne: BCe akkymynsTopHble 6atapen MMeloT rapasTuio 1 rog.
2 Wcknioyas AedeKTbl, BbI3BAHHbIE HEMPABUABLHOI AKCNyaTaLMel uan HenpaBuIbHbIM TEXHUYECKUM YXOA0M U GOPC-MaXOpHbIMU 06CTOATENLCTBAMM.
BbICTPOM3HALIMBAIOLMECS A€TANN 1 PACXOLHBIE MATEPUANbl HE BKNIOYAIOTCS.
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Rohde & Schwarz

Bonblue yem cepsuc pynna komnanuii Rohde & Schwarz, cneuman1anpyiowascs Ha npo-

b 110 BCEMY MDY W3BOACTBE ANEKTPOHHOrO 0GOPYA0BAHNS, NPEANaraeT UHHOBALMOH-

P Ha MecTe 1 4HO Hble PELLEHNS B CRIEAYIOLLMX 0BAACTSX: KOHTPOMb U U3MEPEHHs, Tene- 1
= RIS o PafVOBELLaHHE, 3aLLMLLEHHAs CBS3b, KNGEpGE30NacHOCTb, MOHUTOPUHT U

» C 6ECKOMMPOMUCCHBIM Ka4eCTBOM

b HA AHTENLHYIO NENCTEKTHEY TecTupoBaHue ceteit ces3n. OcHoBaHHas 6onee 80 neT Hasan, ata He3a-

BUCKMMAs KOMNaHKS, LWTab-KBapTMPa KOTOPOI pacnonoxeHa B r. MioHxeHe
(Fepmanus), UMEET LUMPOKYI0 TOProBO-CEPBUCHYIO CETb 1 NPeACcTaBieHa
Gonee yem B 70 cTpaHax.

www.rohde-schwarz.com/ru

PecypcocGeperatowe MeToabl NPOEKTMPOBAHUS
» Jkonoruyeckas 6e30MacHOCTb 1 3KOAOTUYECKMiA Cneq
> OHeproaQdEKTMBHOCTb U HU3KMIA YPOBEHb BbIOPOCOB
» Jlonruii Cpok Cnyx6bl M OMTUMU3MPOBAHHBIE MPON3BOACTBEHHBIE

pacxol
Certified Quality Management Certified Environmental Management
1SO9001 1ISO 14001

3608680238

R&S® siBnseTCs 3aperucTpupoBaHHbIM TOProBbiM 3Hakom komnadnu Rohde & Schwarz GmbH & Co. KG
DupMeHHble Ha3BaHWS SBSIOTCS TOPrOBbIMYM 3HaKaMI VX BNafeNbLes

PD 3608.6802.38 | Bepcus 01.01 | despans 2021 1. (fi)

NcToynmuku-nameputenn R&S®NGU
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