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AHann3aTop cnekrpa
Experience high performance
wherever you take it

3.

warranty

=

—

—

—=—

{V
W

—
—

=

—

e

——

=

————

ROHDE&SCHWARZ

Onucanue usnenus | Bepcus 02.00



R&S®FPL1000
AHann3aTop cnekTpa
Kpatkoe onucaHue

C nomoLubto aHanu3aropa cnekrpa R&S®FPL1000
N3MEPEHNS BbINONHAOTCS ObICTPO 1 YA0OHO.
WHTYUTUBHO MOHSITHBIA CEHCOPHBIV 3KPaH MOHSTEH

N NPOCT B UCMNOb30BaHNK. bnarogaps OTINYHbIM
PAAVNOTEXHNYECKUM XapaKTePUCTUKAM, MaloMy BECY
N KOMNAKTHOCTW aHanu3atop cnektpa R&S®FPL1000
coyeTaeT B cebe GYHKLMOHANBHOCTb HACTONBHOIO
npubopa ¢ NOPTaTUBHOCTBID NEPEHOCHOr0 Nprudopa.

Anannaatop cnektpa R&S®FPL1000 Heobxoamum B paanonaboparopum Tak
Xe, kak ocumnnorpad unm MyabTUMETP. 3T0 OTAENbHbIA N3MEPUTENbHbIN
npubop, NpeaHa3HayYeHHbINA ANs PeLerIst LLeNoro psiaa U3MepUTENbHBIX
3ap1a4. OH NO3BONSET BLINONHSATL HE TOMbKO aHaNM3 CNeKTpa, Ho 1 BbICO-
KOTOYHOE N3MEpPEHIe MOLLHOCTY C MOMOLLBK) IATYMKOB MOLLHOCTH, @ TaK-
XE aHanu3 CUrHanoB C aHa0roBOM 1 LMMPOBON MOZYNALMEN.

lpekpacHble paanoTEXHNYECKNE XapaKTEPUCTUKM AENAKOT aHanuaa-

Top R&S®FPL1000 naeanbHbIM Npubopom Ans NCronb3oBaHus B na-
©opatopun, Ha NPOM3BOACTBE W MPU CEPBIUCHOM 0BCyXMBaHUN. LLlar
nepecTpoiiki atrextoatopa 1 ab (onuns R&S®FPL1-B25) nossonset
BbINONHSATb 3MEPEHMS C MAKCUMasbHbIM AMHAMUYECKUM A1ana3oHOM.
Mpenycunutens (onums R&S®FPL1-B22) no3sonseT yBenuymBatb ypoBeHb
YYBCTBUTENBLHOCTU. Bnaroaapst BLICOKON YyBCTBUTENBHOCTY U HU3KOMY
YPOBHIO Ba30BOro LWyma 06ecneynBaeTcs BO3MOXHOCTb aHann3a Aaxe
cnabblx NOMEXOBbIX CUTHaNOB BOMN3N HECYLLEN.

Pabotatb ¢ aHannaatopom R&S®FPL1000 Takxe npocTo, kak ¢ 00bIK-
HOBEHHbIM CMapTGOHOM. LieHTpanbHas 4actota unm OnopHBbI YPOBEHb
HACTPaUBAKOTCA NPOCTLIMI XeCTaMu NPOAUCTbIBAHUS. MynbTH-XeCTbl
ABYMS NaNbLaMn UCNONb3YIOTCH AN U3MEHEHUS NONOCHI 0630pa nan 0To-
Opaxaemoro ypOBHS MOWHOCTY, B TO Bpems kak 10,1-t0/iMOBbIA 3KpaH ¢
paspeuieHnem 1280 x 800 nukceneit 06ecneynBaeT 4eTKoe 0TOOPaxXeHNe
curHana. Kpome Toro, nonb3oBateb MOXET NPON3BObHBIM 0OPa3oM
Pa3MEeCTUTb BbIBOLMMbIE HA 3KPAH PE3yNbTaTbl U3MEPEHnit. Mcnonbays
pexum oTobpaxenns MultiView, MOXHO KOMOGMHMPOBATb jaXe PasanyHble
PEXMMbI U3MEPEHNS, @ BCE Pe3yNibTaTbl 0TOOpaxaTb Ha OAHOM 3KpaHe.

B rny6uHy kopnyc npubopa R&S®FPL1000 He npeBbilaeT AnHbI 0AHON
pyku. OH NOMeCTUTCS Ha Mo6OM paboyem MeCTe U 0CTaBUT J0CTATOY-
HO NMPOCTPAHCTBA AN UCMbITYEMBIX YCTPOWCTB M APYTUX UBMEPUTENbHbIX
npubopOoB.

Manblid BEC 11 BO3MOXHOCTb paboThl OT akKyMyNaTOpHOiA 6aTapem no-
3BONAOT BpaTh ero ¢ co6oil B N1t060e MECTO NPOBEAEHNS 3MEPEHWIA
Mpn HEOOXOAMMOCTM akkyMynsTop 06ecneynT TPK Yaca HenpepbIBHON
pa6oTbl. brarogaps 6onblIOMyY HABOPY NPUHAANEXHOCTEN aHaNM3aTop
R&S®FPL1000 MOXET MCMONMb30BaThCS ANt NOAEBLIX M3MEPEHNIA. [ins
TPaAHCNOPTUPOBKM NPEAYCMOTPEHA XECTKas 3allUTHas KPbILIKA, a TAKKE
MsIrkast cymka fjist nepeHocku, no3sonsiolas pabotatb ¢ NPpUOOPOM, He
BbIHMMas ero u3 cymku. lneyeBoii pemeHb 0bneryaeT ynpasnexue B "ne-
PEHOCHOM" pexume.

KnioyeBble dakTbl

1 [lnanasoH yactot ot 5 kI 1o 3 My,

1 OHononocHbIn Gpasosslit wym: —108 gbH (1 M) npw otcTpoiike 10 kI,
(ot Hecywen 11Tw)

1 CpeaHuit ypoBeHb co06CTBEHHOTO WyMa (DANL) ¢ npeaycuautenem:
-167 pbmBT o1 10 MW, io 2 T

1 Manbiii Bec 1 rabaputbl

1 PaboTa 0T akkymynsTopa Win UCTOYHIMKA MOCTOSIHHOTO HAaNPSXXEHNS
12/24 B (onups)

1 Moznepxka Aar4nkoB MOLLHOCTY (Onums)

1 npuna nonocsl aHanuaa 40 MIy, (onuus)

1 AHaIU3 aHaIOrOBbIX W LIMDPOBLIX CUTHANOB (ONUMS)



R&S®FPL1000
AHanm3aTop cnekrpa
[lpenmyLlecTsa

N KNOYEBbIE
XapPaKTepUCTUKK

OnuH npubop Ansg HECKONbKMX 3aaay

1 CneKTpanbHblid aHanm3

1 AHanM3 CurHanoB

1 /3MepeHne MOLWHOCTY C MOMOLLBHO IATYMKOB MOLLHOCTY
> CTpaHuua 4

lMpekpacHble pagnoTEXHUYECKME XapaKTePUCTUKN

1 Hu3kunit ypoBeHb NapasuTHbIX CUrHANO0B

1 Huskuii cpeHmnin ypoBeHb cobcTBeHHOO Wyma (DANL)

1 LLUnpuHa nonocskl aHanuaa curtanos 40 MIy,

1 Hu3kas norpewHoCTb U3MEPEHNS YPOBHS

1 BbICOKOTOUHbIE CMEKTPANIbHBIE M3MEPEHMS 32 CHET HIU3KOrO YPOBHS
$as30B0oro wyma

> CTpaHuua 5

WHTYUTUBHO-NOHATHLIN NONL30BaTENLCKUIF MHTEPDENC

1 lucnneit BLICOKOTO paspeLlenns

1 MHOrOTOY€YHbII I CEHCOPHBIN 3KPaH

1 Hactpaneaemoe pacnonoxenue pesynstaros 1 GyHkumng MultiView
1 [1aHenb NHCTPYMEHTOB

1 becuymHas pabota

> CcTpaHuua 6

MonHag nopTaTMBHOCTb

1 AkkymynsiTopHas 6atapes U UCTOYHUK nuTaHus 12/24 B
1 CymKa 151 NepeHOCKM 1 NNeYeBor PeMeHb

1 Huskas notpebnsemas MOLLHOCTb

> CTpaHuua 7
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OnuH npubdop an
HECKOJbKUX 3a4au

Ba3osbiit 6nok R&S®FPL1000 nopnepXumBaeT pasninyHbie PaclMPEHHbIE PEXIMbI N3MEPEHNs
CNeKTPa B CTaHAAPTHOM KOMMAEKTaLM,

Ref Level 0.00 dBm
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1 Frequency Sweep

Spectrum
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Basic Measurements
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Further Measurements
MV Time Domain Power
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Onumst R&S®FPL1-K9 n patunk mownoct R&S®NRP npespalwaiot aHanuaatop R&S®FPL1000

B M3MEPUTENb MOLLHOCTU.

Anannaatop cnektpa R&S®FPL1000 - 370 yHMBEPCaNbHbIi 3MepUTenb-
Hblit NPMOOP /1St MHOTUX TUMOB M3MepPeHNiA. Ero MOXHO 1Cnonb3oBaTb
INS CNEKTPabHbIX U3MEPEHNIA, NS BbICOKOTOYHbBIX M3MEPEHNI MOLLHOCTM
C CNO/b30BAHNEM ATYMKOB MOLLHOCTY, @ TakXe J/is aHanm3a aHanoro-
BbIX M LMDPOBBIX CUTHANOB.

CnekTpanbHbiil aHanu3

[Jlaxe B cBoeil 6a30Bol koHpurypauuu aHanusatop R&S®FPL1000 no-Ha-

cTosiLeMy yHuBepcaneH. ba3osas KoHGUrypauns CnekTpanbHbIX U3Mepe-

HWI BKIKOYAET:

1 CnekTpanbHblii aHanm3

1 LWnpoknit arana3oH CnekTpanbHbIX U3MEPUTENBHBIX DYHKLINIA, TaKIX
Kak MOLIHOCTb B kaHane, koadduupeHt ACLR, oTHoweHme curHan/
LyM, NapasnTHbIE M3NY4EeHUs, FAPMOHUYECKNE NCKAXEHNS, TOYKA
nepeceyeHns TPETbero nopsaka, kKoaddouumeHt AM-moaynaumn

1 YHVBEPCA/IbHLIE MApPKePHbIE QYHKLMK

Jpyrue GyHKUMKM, KOTOpble 0ObIYHO TPEBYIOT A0POrOCTOSLINX OMLNIA, YXe

BKJIOYEHbI B 6@30BbIN 610K, HAMPUMED:

1 V13mepeHue cnekTporpamm Ans 0To6paxeHust 3aBUCUMMOCTI CNEKTPa OT
BPEMEHN

1 DyHKUMM MacIITaBMPOBAHNS M3MEPUTENBHBIX KPUBbIX

1 Ctpobupyemas pa3sepTka Ans TOYHOTO 0TOOPAXEHNS UMNYABCHbBIX
CUrHanoB

1 Y3Kne nonockl paspellenns wupuHon o 1y

AHanu3a curHanos

[ing aHanu3a aHanorosbix 1 UMAPOBbIX CUTHANOB NPEAYCMOTPEHbI COOT-
BETCTBYIOLME U3MePUTENbHBIE NpunoxXeHus. Onuns R&S®FPL1-K7 npe-
Bpalaet npnoop R&S®FPL1000 B aHanu3atop aHanoroBoi MOayAsLMN
IS5 CUTHANOB C aMMAUTYAHON, YAaCTOTHON 1 Ga30BOV MOAYNSUMEN.

Onuus BekTOpHOro aHanuaa curHanos R&S®VSE-K70 nossonser aHannam-
poBaTb CUrHanbl ¢ LMGPOBOI MOAYNALMEN OLHOV Hecylwer. Kpome Toro,
0a308blil I/Q-aHann3atop NOALEPXMBAET NPELCTABNEHUE AMMANTYbI W
®asbl |- n Q-cocTansiowyx B npefenax nonockl aHann3a. 1/Q-aanHHble
MOTYT ObITb 3KCNOPTMPOBAHbI /1St NPOBELEHNS AaNbHEMLIEro aHanuaa ¢
MOMOLLBI0 CTOPOHHMX NPOrPaMMHbIX MPOLYKTOB.

M3mepeHne MOLHOCTU C MOMOLLBIO JaTYMKOB MOLLHOCTM

[ins 3apad, B KOTOPbIX TPEOYETCS BbICOKMA YPOBEHb TOYHOCTH, ONLMSA
R&S®FPL1-K9 no3sonset ncnonbosats npubop R&S®FPL1000 BmecTe ¢
nardukamu mowHoct R&S®NRP B ananasoHe yposHeii o1 67 AbMBT go
+45 nbmBT 1 yactot go 110 M,

AHann3atop crekTpa 1 pexumbl U3MepUTENs MOLHOCTA pPaBoTatoT B Nos-
HOCTbIO NapannenbHoM PexumMe, NoBbilLas TeM cambiM AGMEKTUBHOCTb
N3MepeHnst C MOMOLLBIO OAHOTO Npubopa.



[lpekpacHble
PAANOTEXHNYECKME
XapaKTEPUCTUKK

O6napas dasosbim wymom —108 abH (1 Tu) npu otcTpoiike 10 kI (0T
Hecywien 1 Twu), Toukoi nepeceyerus TpeTbero nopsiaka +20 nbmBT,
nonocoii paspetwenus ot 11y go 10 My 1 cpeaHM ypoBHEM COOCTBEH-
Horo wyma —167 abmBT, npudop R&S®FPL1000 MOXeT CpaBHUTLCS C
aHanuaaropamu 60nee BbICOKOro Knacca. 910 eNaeT ero naeanbHbiM
WHCTPYMEHTOM [151 MCMOAb30BaHWs B N1a0OPaTopun, Ha NPON3BOACTBE U
ans 3anay obcayxmeaus. Lar nepectpoiikn attextoatopa 1 ab (onums
R&S®FPL1-B25) n npepycuautens (onuus R&S®FPL1-B22) nossonsior
PacLUMPUTL NCMONb3YEMBIV AMHAMUYECKNIA ANaNa30H W YBENMYUTb YyB-
CTBUTENBHOCTb NpHBOpa.

Hu3skuii ypoBeHb NapasuTHbIX CUTHANOB

4706bI OTAMYATL CNYPbI B CUTHANE OT CYPOB M3MEPUTENLHOTO Npubopa,
HeoBX0aMMO 0BECMeYnTb HU3KNIA YPOBEHb Napa3uTHbIX CUrHanoB. B npe-
aenax orcTpoiikin 10 MIu, 0T HeCyLLero curHana yka3aHHblil ypoBEeHb Na-
pasuTHbIX curHanos npubopa R&S®FPL1000 HaxoauTest Ha 70 ab Huxe
YPOBHS Uccneayemoro curHana. 1o Gonee yem Ha 10 ab nyuie, yem B
COMOCTaBMMbIX aHan13aTopax aHHoro knacca. Mpu bonblielt 0TCTPOiKe
yKa3aHHOE 3HayeHne coctasnset gaxe -80 ab, yto Ha 20 ab nyywwe, yem
B COMOCTABMMbIX aHann3aTopax. 31a xapakTepucTika AenaeT aHanmsatop
R&S®FPL1000 naeanbHbiM MHCTPYMEHTOM A5 UASHTUGUKALIAN UCTOYHN-
KOB MOMEX, IaXe EC/N X YPOBEHb 3HAYNTESLHO HIKE YPOBHS HECYLLEN.

Hu3kuii cpefHwii ypoBeHb coGCTBEHHOO Wwyma (DANL)

[ing 06GHapyXeHNst CUrHaNOB HU3KOTO YPOBHS OMXEH ObITb HU3KUM Cpea-
HUIA ypoBeHb cobCTBEHHOrO Wyma (DANL) npubopa. Kpome Toro, npu
MOMCKEe UCTOYHNKOB NOMEX BbILLE OMPELENEHHOMO YPOBHS HU3KWIA YPOBEHD
DANL no3BonsieT Mcnonb3osath nonocy 60aee BbICOKOr0 paspeLleHis 1
YBENNYMBATL CKOPOCTb N3MEPEHUS.

V13mepeHue Toukn nepeceyeHns Tpetbero nopsaka (TOI)

Ref Bm = RBW SHz SGL
o At dB SWT 1.525(~24s) VBW 5Hz Mode Auto FFT
1701 ©1AP Clrnw
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CF1.0GHz 1001 pts 100.0 kHz/ Span 1.0 MHz

YValue Function Function Result
-18.74 dBm
-18.68 dBm
-104.59 dBm
-108.67 dBm

XValue
999.9001 MHz
1.0000999 GHz
999.7003 MHz
1.0002997 GHz

25.021 dBm

032017

- 12:54:28

O6napas TMN4HbIM 3HaYeHem DANL —152 nbMmBT, KOTOpoe MOXET BbiTh
ynyyLeHo Ao —167 agbMBT ¢ NOMOLLbIO NpeayCcUanTens, aHann3arop
R&S®FPL1000 moxeT BbIsiBUTL iaxe HeOO0NbLIME NapasnTHble N3Ny4Yerus.

LupuHa nonockbl aHanu3sa curHanos 40 My

LLinprHa nonockl aHanuaa CUrHanoB ONpPeaenseT AuanasoH 4acToT, B
koTopoMm cobupaeTcs Best MHdopmaLns 06 YpoBHe 1 hase CUrHanos B
TeueHue 3aganHoro Bpemeru. Onups R&S®FPL1-B40 paclumpset nonocy
aHanmsa ¢ 10 My no 40 MI'y, yto nenaet aHanusatop R&S®FPL1000
eIMHCTBEHHbIM B CBOEM Knacce npubopoM, KOTOpbIiA CnocobeH femoay-
JMPOBATb CUrHAMbI AHANOrOBOM 1 LMGPOBOI MOAYAALMM C NONOCON NPo-
nyckanus oo 40 Mry.

Onups R&S®FPL1-K7 no3sonseT aHanM3upoBaTb amMmmanTyay, 4actoty u

basy curHanoB ¢ aHanoroBoii Moaynsuneit. Kpome Toro, 0numst BEKTOPHO-
ro aHanmsa curHanos R&S®VSE-K70 no3sonsieT AemoaynnpoBatb Moaynm-
POBaHHbIE CUTHANbI C OJIHOV HECYLLEN N NPOBOANTb VX AETANbHBIA aHaNN3.

|/Q-aHanu3arop BASETCS CTAaHAAPTHON GYHKLMEN L9 aHanm3a umdpo-
BbiX curHanos. OH 0ToGpaxaeT aMnanTyAHbIE 1 Ha30oBble NapameTpbl, a
Takxe bId-cnekTp curHana. MonyyenHsie |/Q-fanHble MOryT BbiTh Nepe-
[aHbl B CTOPOHHME NPOrpaMMHbIe MHCTPYMEHTLI (Hanpumep, Matlab® nan
Python) onsg ganbHeiiwero aHann3a.

Hu3kag norpewHocTb U3MepeHusi ypoBHS

Ewe oaHOM yHMKanbHO 0COBEHHOCTBIO NS IAHHOTO Knacca Nnpubopos
SIBNSIETCA HU3Kas NOrPeLHOCTb uamepenns yposhs (0,5 ob). Beicokas
“3MepuTENbHAs TOYHOCTb NPUBopa 06ECNEeyMBaET NONYYEHNE TOYHBIX W
HaZLeXHbIX Pe3yNbTaToB UCMbITAHWIA, YTO 3a4aCTYI0 NO3BONAET OTKA3ATHCH
OT UCMONb30BAHUA OTAENLHOIO AAaT4nKa MOLLHOCTHY.

BbICOKOTOYHbBIE CNEKTPaNbHbIE U3MEPEHUS 32 CYET HU3KOT0
ypoBHSA $a30BOro Wwyma

Huskuit yposeHb dasosoro wyma —108 abH (1 T'u) npu otctporike 10 kI
OT Hecyllen (Hecyuas 1 1Tw) Takke AaeT 3HauuTesbHble NMPerMyLLECTBaA
INs CNeKTPabHbIX M3MepeHnii. OH NO3BOSIET NPOBOANTb TOYHbIE U3ME-
PEHMS MOLLHOCTW B COCELHMX KaHanax y3komnoaoCHbIX HECYLMX. Taknum
00pa3oM, MOXHO 0OHapYXMBaTb HeXenaTenbHble CNypbl BOAM3M HECYLLEN.

MpocToe n3meperne $Ha3oBoro Wyma ¢ NOMOLLBI0 MapKepHON GYHKLMK

Ref Level -30.00 dBm = RBW 1Hz s6L
At 0B © SWT 105 (~105) VBW 1Hz Mode Auto FFT
1 Frequency Sweep

Spectrum
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CF 1.0000001 GHz 1001 pts 2.5kHz/
2 Marker Table

Span 25.0 kHz

YValue Function
-81.90 dBm

-107.38 dB

-120.41 dB

Function Result

-105.30 dBc/Hz
-109.07 dBc/Hz

e 02017
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MHTYUTUBHO-
NOHATHbIN
NOJIb30BATENIbCKNM
NHTEPhENC

Ynpasnstb aHanu3atopom R&S®FPL1000 Takxe npocto, kak 06bIKHOBEH-
HbIM CMapTGOHOM. C NOMOLLbI0 CEHCOPHOTO 3KpaHa MOXHO HAaCcTpaunBaTh
NpuBOp 1 BbINOAHATL M3MEPEHNS. TIPOCTOI XECT NPONNCTLIBAHNS NO3BO-
NSIET PEYANPOBATh LIEHTPANIbHYIO YACTOTY UK OMOPHbIA YPOBEHb. Mynb-
TU-XECTbl ABYMS NafbLiaMi PEryAUPYIOT 0TOOpaxaemyto noaocy 063opa
WN [nanas3oH YPOBHEN.

MultiView =8 Spectrum Spectrum 2 X 1Q Analyzer X  Spectrum3

Ref Level n E SGL

Spectrum Ref Level 0.
P Att

Spectr b
pectrum 2

1 Frequency Sweep ©1APCirw _ [1Frequency Sweep

1001 pts

* 1Pk Clrw

1001 pts 300.0 MHz

XValue
801.7 MHz
797.2 MHz
1.6004 GHz

Meas Time 5( i ; Ref
Freq 80 2 Reclength 2 pectrum

1Q Analyzer et

11/@Vector *1APCw  1ACR

LY

MHz

2 Result Summary W-CDMA 3GPP Fwd

Channel

-11.24 dBm
-11.24 dBm L._-.'F’

-67.48 dBc
67.93dBc

Ymax 112.1 mV

CF800.0 MHz 1001 pts

Juncnnein BbICOKOro paspeLieHms

10,1-mroiimoBbIA 3kpaH ¢ paspeluennem 1280 x 800 nukceneit obecneyn-
BaeT TOYHOE NPeACTaBAeHne curHana. Knasuwm GyHKUMOHaNbHOTO MEHKO
1 MHOOPMALIMOHHBIE NOAS PACTONOXEHBI TakuM 06pPa3oM, YTO CUrHan
[0CTOBEPHO 0TOOPaAXaeTcs BO BCEX NOAPOOHOCTAX C MaKCUMaNbHO BO3-
MOXHbIM pa3peLLeHnem.

MHHOBaLMOHHbIN NONb30BaTENbLCKUIN UHTEPdEIIC

B 13MepuTeNbHOM NPUNOXEHNM C NOMOLLBID QYHKLMN NEpeTack1Banus
MOXHO 6e3 Tpyaa 106aBuTb pasfnyHble 3NeMeHTbl N3Meperus . Kom-
OMHUPOBaHHbIE PE3yNbTaTbl MOTYT pacnonaratbCs Ha akpaHe B NI0OOM
MecCTe.

HactpanBaemoe pacnonoxeHue pesynbTatoB U GyHKLMS
MultiView

Pa3nnyHble n3MepeHns, Hanpumep, U3MEPEHUs CEKTPa 1 U3MEPEHE
aHaNoroBoii AEMOAYNALMM, MOTYT ObiTb OTKPbITHI NAPaNNeNbHO Ha PasHbiX
BKnagkax. MpoCTbIM LLEAYKOM aKTUBMPYETCS HTEPECYIOLLEE M3MEPEHNE,
Pa3BOPAYMBAIOTCS COOTBETCTBYIOLINE OKHA 11 3ATEHSIIOTCS OCTA/IbHbIE.
®yHkums MultiView oTobpaxaeT Bce Bkaaku Ha 0iHOM akpaHe. C nomo-
LbIO CEKBEHCOPA BCE UBMEPUTENBHBIE KaHaSbl M3MEPSIOTCS NOCeN0Ba-
TebHO, OAVH 3a ApyruM. Monb3oBaTenb Noay4aeT NOCTOSHHO 0BHOBNS-
eMble Pe3ynbTarhl, U HET HEOOXOAUMOCTYN B pasapaxaroLLnx, TPeOYoLLMX
INNTENLHOTO BPEMEHI PErYNMPOBOK NapaMeTpoB Kax/0ro u3 kKaHanos.

MaHenb MHCTPYMEHTOB

K QyHKUMM NepekpbITUs 1 SPYrM 4acTo UCMOJb3yeMbIM GYHKLMAM (3a-
rpy3ka uian CoxpaHeHne KOHGUIypauuii, COXpaHeHne CHUMKOB 3KpaHa,
CNpaBOYHOE MEHIO NN GYHKUMS MaclLTabnupoBaHns) B no6oe Bpems
MOXHO JIETKO NOMy4UTb AOCTYM YEPE3 MEHIO MAHENN NHCTPYMEHTOB.

T Sequencer
Sequencer
On Off

5.0 MHz/ Span 50.0 MHz
L____20dBm

CHumok akpaHa R&S®FPL1000 B pexume

Span 50.0 MHz Frame # 0

MultiView. CekseHcop nocneaosarenbHo
BbINOSHAET N3MEPEHNe CnekTpa, M3MepeHne
MOLLHOCTY B COCEIHEM KaHane, |/Q-aHanu3
11 U3MEPEHe CnekTporpaMmel. Pesynsta-
Tbl 0TO6PAXAOTCS YETKO M OIHOBPEMEHHO.

T MaHenb MHCTPYMEHTOB Cnesa obecneynsaeT

ObICTPbIN LOCTYN K Hanbonee pacnpoctpa-
m-E-
= HEHHbIM YHKLMAM MEHI0. PasnnyHble 13me-

-67.62 dBc
-68.15 dBc

Overview _
peHns MoryT ObITb aKTUBMPOBAHbI C MOMO-
24032017

2] LLbtO BKNanok CBEPXY

> Measuring...



[TonHas
NOPTATUBHOCTb

[MonHOCTbIO MOPTATUBHAA KOHUIYPALWS C OMLMOHANLHON TPAHCTIOPTHON CYMKOW 1 MeYeBbiM

PEMHEM.

Ananuaarop cnektpa R&S®FPL1000 MOXHO 1CNONb30BaTh NPaKTUYECKM
Be3ne. bnarogaps rny6uHe BCero nuib 23 CM OH NOMECTATCS Ha NlOOOM
paboyem MECTe 1 OCTaBUT AOCTATOYHO NPOCTPAHCTBA 1S UCTILITYEMbIX
YCTPOWMCTB 1 APYriX U3MEPUTENbHBIX NPUBOPOB. 3a CYET HEDOMbLLIOTO
Beca 6 Kr v pyyku ais nepeHocku Nprbop MOXHO B3ATb Tyaa, rae OH

HYXEH.

AxkkymynsitopHasi 6atapes U UCTOYHMK nuTanusa 12/24 B
OnumoHanbHbIN akkymynsTop 00eCneymnBaeT Tpu Yaca HenpepbIBHON pa-
60Tbl NpKroopa. C NOMOLLbIO AONONHUTENbHBIX aKKyMYNSTOPOB W 10N0A-
HUTENbHOTO 3aPAAHOr0 YCTPONCTBA BpeMs PaboTbl MOXHO NPOAEBaTh
6ecnpepbIBHO.

Mpu ucnonbaosaHum aHanuaaropa R&S®FPL1000 B aBToMOGUNE NUTaHME
Ha npnbop yao6HO NoaaBaTh C NOMOLLBIO IOMOAHUTENLHOIO UCTOYHIKA
NUTaHNS NOCTOSHHOTO Toka 12/24 B yepes rHe3mo NpukyprBatens.

Cymka anst nepeHoCKu 1 nie4yeBoii peMeHb

[ins obGecneyeHns xopolueit 3awmiieHHocTi npubopa R&S®FPL1000 Bo
BPEMS TPAHCMOPTUPOBKY NPEeayCMOTPEHA MArkas Cymka N MepeHOCK.
BeHTUNAUMOHHbIE OTBEPCTUS 1 MPO3payHas Kpblllka N03BoNsioT paboTarb
C NPUBOPOM, HaXOAALLMMCS BHYTPM CYMKMW. 3@ CHET 3TOro aHanmaarop
R&S®FPL1000 MoxHO ncnonb3osath B 1060M MecTe 11 npu Hebnaronpu-
ATHBIX YCNOBMSIX OKPYXAIOLLEA Cpefbl.

Monb3oBarenu, KoTopbIM TPEOYETCS GYHKLUMOHANBHOCTb HACTONBHOMO MpPH-
Gopa 1 rnbkocTb NOPTATUBHOMO, MOMYT UCMOb30BATH MNEYEBOI PEMEHD.
BbinonHeHne n3MepeHuii, npn KOTOPbIX HYXHO HEeCTH Npubop (Hanpumep,
06HapyXeHWe NCTOYHIKOB NOMEX), MOYTM Tak Xe YA0OHO, Kak 1 C MOMO-
LLbIO YNCTO PYYHbIX NPUBOPOB.

[ins TpaHcnopTupoky aHanuaatopa R&S®FPL1000 gocTynHa onupnoHanbHas cymka ans nepe-

Hocku. OcHaLLeHHbIt onumei akkymynstopHoli 6atapen R&S®FPL1-B31 npubop moxet akc-

NyaTMPOBATLCS BHYTPU CYMKU.

Rohde & Schwarz R&S®FPL1000 AHanusatop cnektpa) 7



10,1-010MMOBBIN ONCNAEN BbICOKOIO
DaA3PELLIEHNS

10,1-at0MMOBbIN Aucnnel BbICOKOro pa3peLleHns
1 Paspewenne 1280 % 800 nukcenen

ROHDE&SCHWARZ

AnnapaTtHble KnasuLiu Ref Level 0

1 ﬂ,ﬂg H&CTpOI/IKVI, I'IpeJJ,yCTaHOBKI/I " Tﬂ — sw'ee.:tt SWT 52ms WBW 3 MHz Mode Affto Sweep

Select Measurement
Power Measurements Further Measurer|pents

Channel Power ACLR w Time Do pain Power

m Harmoni{| Distortion
M Third Orgr Intercept

M\ AM Modulation Depth

OBa noprta USB 2.0 | 4 Emission Measurements
1 [lns HocwTeNel laHHbIX 1™ T
1 105 NOAKMOYEHIS NPUHALNEXHOCTEN ! | T Specirum Emicion Mask

* i ‘ Spurious Emissions

T | [ 1 i ! i L 1 I 10| JEL 1T |
W ((F1.5GH:z 1001 pts 300.0 MHz/




BbiGop PYHKLMOHANILHOTO MEHI0

1 BbICTPbI 4OCTYN K KNKOYEBbIM
WHCTPYMEHTaM

1 [locTyn Ko BCem annapartHbIM HaCTporkam

KHnonku HacTpoiiku
n3mepeHui

e &=y «

* 1AP Clrw

¢ Measurements

Frequency Sweep

Zero Span

Marker
Functions

All Functions Off

RF In 50 Q

‘Span 3.0 GHz

Measuring...

Lindposas naHens knasuu
1 C KnaBuLWaM1 evHNLL U3MEPEHNS 1S 4ACTOTbI
11 YPOBHS

Pyuka
ynpasneHus

BY-Bxon

Rohde & Schwarz R&S®FPL1000 Axanuaatop cnektpa) 9



R&S®FPL1-K7
AHanoroeag

nemoaynauna AM
UM /DM

Xapampmcwma yCTaHOB/IEHNS 4aCTOTbl reHeparopa.

MultiView &8 Spectrum X [AnalogDemod  # X

AQT 300y DBW 10MHz Freq 2.2982 Gz

6L

©1AP Clrw DC Ref:0.00 Hz

-
&& (5508061 1001 pts

OTO@])&DKGHMG MOJYNMPYIOLLEero CurHana v ero cnekrpa BMecTe C MMKOBbIM 3HaYeHem 1

cpefHekBaapatnyecknm OTKNOHEHNEM

Ref Level -10.00 dBm RBW 76705 Hz SGL
© Att 0dB AQT 4902ms DBW 12.5kHz Freq 120.0 MHz
1 FM Time Domain ©1AP Clrw DC Ref:0.00Hz |2 FM Spectrum ©1APCiw  Ref:250.00 kHz

Analog Demod

HH

‘IH\”‘\MM\H\‘W Hm\"“
‘\HH it o H
I u\dw\‘\wu\

\
H HW

CF120.0 MHz 1001 pts 4.99 ms/ |AF CF3.0kHz 1001 pts AF Span 6.0 kHz
4 Result Summary
Carrier Power -15.75 dBm Carrier Offset 0.01 Hz

+Peak -Peak Peak/2 RMS Mod. Freq. SINAD THD
M 2.9982 kHz -2.9979 kHz 2.9981 kHz 2.1198 kHz 1.0 kHz 56.02 dB -55.75 dB

10

Onuus R&S®FPL1-K7 npespaulaet npubop R&S®FPL1000 B aHanu3a-

TOP aHaNOroBOM MOAYNALUMM 1S CUTHAIOB C aMMAUTYAHOI, YaCTOTHOW 1

($a30B0il MOAyNAUMEN. AHanu3aTop N3MepSEeT xapakTepucTKn nones-

HOM MOZYNALMY W [IPYrie napameTpsbl, Takne kak octatoyHas YM i

CUHXPOHHAas moaynaums. K TMNoBbIM BapuaHTaMm NPUMEHEHNS OnLun

R&S®FPL1-K7 MOXHO OTHECTU:

1 /3mepeHne nepexoaHbix NPOLECCOB 1 NPOLECCOB YCTAHOBAEHNS B
reHeparopax Tuna I'YH u ®AMY

1 YcTpaHenue HeucnpasHocTtern AM/YM-nepenatynkos

1 MpocToit JTYM-anann3 umnyabCHbIX UK HENPEPBIBHBIX CUTHANOB

B03MOXHOCTM 0TOOpaXXeHust U U3MepeHust
1 3aBMCUMOCTb CHrHana MOLynAuMu OT BDEMEHU
1 BIN®-cnektp curHana Mogynaumm
1 3aBMCUMOCTb MOLLIHOCTW BY-CurHana ot BpemeHn
1 BIN®-cnextp BY-curHana
1 Tabnmua ¢ YMCNOBLIMM 3HAYEHUAMMU:
= [leBuauys unm KO3GPUUMEHT MOAYNALMM, +1KUK, —NUK, * NUK/2 1
B3BeweHHoe CK3
= YacrtoTa momynauuu
= CMelLLEeHNe HecyLLen YacToTbl
* MOLLHOCTb HecyLen
= CymmapHbIil ko3hdUUMEHT rapMOoHM4Yeckux uckaxeHnin (THD) n SINAD

Pesynbtar namepenns koadduumrerta THD ans amnauTyLAHO-MOLYIMPOBAHHOIO CUrHana: nep-

Bad rapMOoHMKa Curdana Moaynaumm nojasneHa Ha 74 )15.

Ref Level -10.00 dBm RBW 191.989 Hz
3d8 AQT DBW  400kHz Freq 100 MHz
2 AM Time Domain ©1APClw  Re 1 AM Spectrum

Analog Demod

o

H M il (\//\ Il

AURERLR AR

CF10.0 MHz 1001 pts 2.0ms/ |AFCF8.0kHz 1001 pts ; AF Span 16.0kHz
4Result Summary
Carrier Power -18.49 dBm Carrier Offset -0.01 Hz Mod Depth 40.00 %

4 RMS Mod. Freq. SINAD
40.002 % .27 % 1.0kHz 7267 dB



R&S®FPL1-K30
N3mepeHne
KO3 PuULMEHTa

LLYMa 1 YCUNEHUS

OnHoBpemeHHOe 0ToOpaxeHne rpadukos KO3GduLmeHTa Lwyma, yeunenus u Y-aktopa B 3a-

BMCMMOCTM OT Y4acTOThl M Tabnnua pesynbTaTos B YNCIOBOM (j)opmare

MultiView Spectrum X  Noise X
Ref level (Auto) 33.00dBm RBW 3MHz ENR (Table) DEFAULT  Mode Direct
At 0dB SWT 300ms 2nd Stage Corr on
1 Calibration 2017-05-15 06:30
1 Noise Figure ©1Cw | 2Gain

201pts  299.99 MHz/  (RF) 3.0 GHz | 100.0 kHz

©1Cw  4Result Table [T1]
RF

201pts  299.99 MHz/  (RF) 10.093 MHz

201pts  299.99 MHz/  (RF)

Noise Gain
0.01dB
0.02dB

-0.00 dB
0.01d8
0

0.03dB
- Ready

Onups namepenns KoadpduupeHTa wyma n ycunenns R&S®FPL1-K30 "
No3BOASET NONYYNTL HANBONEEe BaXHbIE XapakTepucTukn yeunutenei. C
nomoLpto Metoga Y-akropa koaQOULMEHT LymMa 1 YCUNeHne u3meps-
I0TCS! C BbICOKOI TOYHOCTbBIO HE3ABUCUMO OT COOCTBEHHOTO KO3DOUUMEH-
Ta Wwyma npubopa.

K TunoBeim BapuanTam npumenerus onumn R&S®FPL1-K30 otHocKTes
CHSTUE XapaKTepUCTUK yCunuTenen.

Ha 3agaHHoI YacToTe unn B BbIOMPaeMoM AyanasoHe 4acToT MOryT ObiTh
M3MEPEHbI CReaytoLLIMe napameTpbl:

1 KosdduumeHt wyma, ab

1 Ycunenue, ab

1 Y-daktop, ob

NCTOYHMK Wyma ynpaBnsieTcst BbIXOAOM 28 B onumu A0NOAHUTENbHbIX
nutepdeiicos R&S®FPL1-B5 Ha 3aaHei nanenn npubopa. C nomoLbo
onuyoHansHoro BY-npeaycunntens R&S®FPL1-B22 MOXHO YBEANYNTL
YyBCTBUTENBHOCTb ANS 3MEPEHNS NapaMeTPOB YCTPONUCTB C HU3KUM KO-
3QOUUMNEHTOM LyMa, HANPUMED, MATIOLLYMSLLX YCUTUTENEN.

MpeumyiecTso onumu R&S®FPL1-K30 Hag 06bl4HbIMM CUCTEMAMU 13-
MEPEHUS LLyMa COCTOMUT B TOM, 4TO C MOMOLLbK OAHOTO Nprubopa MOXeT
ObiTb TakXe BbIMOAHEHO MHOXECTBO APYIIX PAMOTEXHUYECKMX U3Mepe-
HWIA, HanNPUMEP, N3MEPEHNE YPOBHS FAPMOHMK, UHTEPMOAYAALIMOHHBIX
COCTaBASIOLLX, NAPA3UTHBIX CUTHANOB.

[Ons onuun R&S®FPL1-K30 TpebyeTcs pononHutensHas nHtepdeicHas onuyns R&S®FPLI-B5 n
VICTOYHMK LWyMa C BXOAOM nuTaxus 28 B nocTosHHoOro Toka, HanpuMep, NoiseCom cepun NC346.

16052017
11:09:58
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R&S®VSE-K70
BekTopHbI aHann3
CUrHaNoB

Anannaatop R&S®FPL1000 BbINOAHSAET aHanU3 u AeMOAYNSLMIO CUrHANOB
C UMPPOBON MOLYNALUMEN OAHON HECYLLEN C UCMONb30BAHMEM MOAOCHI
aHannaa WwupuHoi po 40 ML, YHuBepCUTETHl 1 MCCNEL0BaTENbCKUE
YYpPEXAEeHUS NONYYatoT NPENMYLLIECTBO 3a CHET rMOKOCTM Npnbopa npu
aHann3e cneumanuanpoBaHHbIX CUrHanoB. PaapaboTymki yCTPONCTB 1
KOMMOHEHTOB MOOMNBHOV CBA3W MOYT NPOCTO BOCMOMb30BATLCS Npe/Ba-
PUTENBHO 3a[jaHHBIMW CTAHAAPTHBIMI HACTPONKAMM.

Mpu aHanu3e curHanos LUUdpoBoIt MoaynsuUmMi aHannaatop R&S®FPL1000
MPUHUMAET 1 OLMPPOBLIBAET CUTHAN, KOTOPBIV 3aTEM aHaNM3MPYeTCs on-
umeit R&S®VSE-K70 ", [laHHas nporpamMmHas onuys BbINONHSETCS HENo-

cpencteeHHo Ha npubope R&AS®FPL1000 wnu Ha BHELIHEM YNpaBAsioLLEM
MnK.

' Tpe6yetcs 6a3osoe M0 R&S®VSE 1 annapathbiii knioy anueHsnn R&S®FSPC.

Ananua curHana ZigBee ¢ nomowpto onumm R&S®VSE-K70

~ 3 1Q Analyzer: 11Q-Vector supdw Fw|-

i)

Ll
i il

Onuws BeKTOPHOrO aHanuaa curianos R&S®VSE-K70 aBnseTcs MOLHbIM
VHCTPYMEHTOM aHan13a OTAENbHbIX CUTHANOB C LMDPOBON MOAYNSLMEN
BMAOTb 10 GUTOBOrO YPOBHS. HeTkas KOHLENUUS ynpasaeHns ynpoulaet
NPOBEAEHNE UBMEPEHNIA, HECMOTPS HA HANIMYME MHOXECTBA (QYHKLMIA
aHanu3a, BkJoYast umdpOBOI KOPPEKTOP AN KOPPEKLMN YACTOTHOM Xa-
PaKTEPUCTUKM kaHana, koppekuuto obuwmx |/Q-owmbok n otobpaxeHue
MHOMX U3MEPEHHbIX 3HAYEHNIA B rpadnyeckom i TabnnyHoM BUAE.

Imokunit aHanua moaynsauum ot MSK go 4096QAM
1 Bugs Mogynauun:;
» 2FSK, 4FSK, 8FSK
= MSK, GMSK, DMSK
= BPSK, QPSK, offset QPSK, DQPSK, 8PSK, D8PSK, n/4-DQPSK,
3m/8-8PSK, 11/8-D8PSK
= 16QAM, 32QAM, 64QAM, 128QAM, 256QAM, 512QAM, 1024QAM,
2048QAM, 4096QAM
= 16 APSK (DVB-S2), 32 APSK (DVB-S2), 2 ASK, 4 ASK, 1/4-16QAM
(EDGE), -11/4-16QAM (EDGE)

MHoro4ucneHHble HaCTPOIKYM NOJ, KOHKPETHbIE CTaHAAPThI

1 OnpeﬂenﬂeMble Nnob30BaTENEM CUTHANIbHBIE CO3BE3ANA 1 COOTBETCTBUA
1 GSM, GSM/EDGE

1 3GPP WCDMA, EUTRA/LTE, CDMA2000®

1 TETRA, APCO25

1 Bluetooth®, ZigBee

1 DECT, DVB-S2

MO S W |~

0.999 607
-57.48
-61.68

0.01
0.07

0.000 014

-41.39

VSA: 4 ImpRespMag(Equalizer)
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R & S ®VS E K ‘I O 6 Ananuaarop cnektpa R&S®FPL1000 MOXHO 1Cnonb30BaTh 1S aHanu-
3a curHanos cotoBoi cBs3u 3GPP NB-loT. Mpubop 3axeatbiBaeT cur-
Han, KOTOPbI 3aTeM aHaNM3MPYETCS C MOMOLLBI0 3MepuTenbHOro MO

I/l 3 M e p MTeﬂ 5H O e |_| O R&SCVSE-K106 EUTRA/LTE NB-IoT !,

310 peleHne no3BoNgeT BbiNMOMHATL BCE HeobXoaMMble n3mepeHuns cur-

EUTRA/LTE NB-loT e
1 CurHanbl BOCXOASLIEr0 kaHana 0T mofyneit u yctpoicts NB-loT

1 CurHanbl HUCXOAALLEro kaHana oT 6a30BbIX CTAHUMIA

1 lemonynaumsa curHana u n3mepeHine 3Havenmus EVM

1 CnekTpanbHble namepenns/koapduumert ACLR cornacHo 3GPP
1 13mepeHue olmbKi BpeEMEHHOO BbipaBHIBaHus (TAE)

OHo paboTaeT BO BCeX Tpex pexumax padoTbl NB-1oT:
1 BHYTpUNONOCHBIN pexum

1 Pexum 3awwmTHOM nonocel

1 ABTOHOMHBII PEXUM

I Tpebyetcs 6a3osoe MO R&S®VSE v annapatHblit knioy nuuex3nn R&S®FSPC.

[lemonynauns 1 namepexue 3Havenus EVM curvana socxopsiuero kaHana NB-1oT ¢ nomoubio npunoxenns R&S®VSE-K106.

ol

TR

Ref Level Mode ULFDD  Capture Time
Att SubCarrSpacing 15 KHz  Slot Count

nbol X Carrier
Mean Limit

~ NB-oT: 5 Power Spectrum ®1Cw

Rohde & Schwarz R&S®FPL1000 AHanusatop cnektpa) 13



KpaTkne TeXHNYeCckne xapakrepucTunku

Kpatkue TexHU4ecKne XxapakTepucTukm

Yacrora
Jlnana3oH yactot
CrapeHue 3a rog,

PaspeLenne no yacrore
Monoca nponyckanus
Monoca paspeLwenms (-3 ab)

Monoca |/Q-gemopynaunm

CpepHuii ypoBeHb co6cTBerHOro wyma (DANL)
BY-npeaycunutens oTKNOYEH

BY-npepycunutens BmioyeH (onuns R&S®FPL1-B22)
Wntepmoaynsauus

$a30Bblil LWym
06Last NorpeLHoCTb M3MepPeHus

¢ onuvei R&S®FPL1-B4

cneaswme GuabTpsl
BNd-dunbtpbl

¢ onuvei R&S®FPL1-B40

SMu<f<2my
10 MMy < <20y

TOYKa komnpeccumn 1 ab BXOAHOrO CMecuTens

TO4Ka nepeceyeHma TpeTbero nopsaka (TOI) 300 MMy < f
<3TITy

f=1TTw, otctpoiika 10 kI'y,
1My <f<3Mmy

oT 5klymo 31Ty,
1x10°
1% 107
0,01 Ty

ot 100 k'y, 20 10 MI'y ¢ warom 1/2/3/5
ot 1T po 50 klu ¢ warom 1/2/3/5

10 MI'y

40 Mry,

-152 nbmBT (Tvn.)
-167 nbmBT (T1n.)

+7 oBMBT (HOM.)
+20 abMmBT (T1n.)

-108 nbH (1 Tw) (tvn.)
0,5 nb

CnosecHblit 3Hak Bluetooth® n norotunsl npuHagnexar Bluetooth SIG, Inc. n ucnonbayiotcs komnanueit Rohde & Schwarz Ha 0CHOBaHNM NnLIEH3NM.
CDMA2000° siBnsieTcst 3aperncTpupoBaHHbIM TOBapHLIM 3HAKOM opraHn3auun Telecommunications Industry Association (TIA-USA).
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NHpopmaLms ong 3akas3a

HaumeHoBaHune

AHanuaarop cnektpa v CUrHanos

MocraBnsieMble NPUHAANEXHOCTM

Kabenb nutaHns u kpatkoe pykoBOACTBO MO SKCMyaTaLmi
Onuum

TepmoCTaTMpOBaHHbIV OMOPHbI KBAPLIEBbIV TEHEPATOP
JlononHuTeNbHbIE HTEPDEICHI

WHrepdelic GPIB

Bropoii xectkuit auck (SSD)

BY-npepycunurens

LWar 1 ab A9 aNeKTPOHHOrO aTTeHnaTopa

MCTOYHWK nuTaHNs NOCTOSHHOTO Toka, 12/24 B

BHYTPEHHNIA MUTUIA-NOHHBI aKKyMynsTop

LLnpuHa nonockl aHanuaa 40 M,

BctpoenHoe MO

N3meputenshbiii femopynsatop AM/YM/OM

3MepeHre MOLHOCTI C NOMOLLbIO aT4MKOB MOLHOCT R&S®NRP
lpunoxexne Ang namepenns KoadduLnenTa wyma
MporpammHoe o6ecneyeHune

AnnaparHbiii KoY MLEH3NN

basosbiit naket MO Vector Signal Explorer

BekTopHblit aHanua curtanos (VSA)

N3mepeHue curHanos EUTRA/LTE NB-loT

PekomeHayemble JONONHEHUS

MpoyHast 3almTHas Kpbillka

Msirkast cymka Ansh TpaHCNOPTUPOBKM 1 paBOTbl BHE MOMELLEHNS
Mneyesoit pemeHb H-Tuna (Tpebyetcs R&S®FPL1-Z2)
3anacHoil INTHIA-MOHHBIA akkyMynsTop

AHTNGANKOBas 3aLMTHAS NNEHKA ANs PaBOTbl BHE MOMELLEHMS
3apsiHoe YCTPOICTBO ANS MTUIA-MOHHOTO akKyMyNATopa (45 3apsaky 3anacHbix Gatapei)
Komnnekt ana MoHTaxa 8 19-70/MOBYI0 CTOIIKY

HayLwHuku

Mepexoanuku, 50/75 Om

[-06pa3Hblit, cornacoBaHme ¢ 060Mx KOHLIOB

[lo6aBouHbIit peanctop, 25 OM, CornacoBaHne ¢ OAHOMO KOHUA (yunTbiBaeTcs B dyHkUun npubopa RF INPUT 75
Q)

ATTEeHI0aTOPbI BbICOKO MOLLHOCTH

Arrentoarop 100 Br, 3/6/10/20/30 gb, 11Ty

Artentoatop 50 Br, 3/6/10/20/30 ab, 2 My

Artentoatop 50 Br, 20 b, 6 My,

Pa3bembl 1 kabenn

Anantep N-tuna ans nogknioyerns npobrnkos R&S®RT-Zx
KaGenb wuHbl IEC/IEEE, aavHa: 1 m

Ka6enb wuHbl IEC/IEEE, anvHa: 2 M

Bnokuparop nocTosiHHOro Toka

Bnokuparop noctosHHoro Toka, ot 10 kI'y, ao 18 My (N-mna)

R&S®FPL1003

R&S®FPL1-B4

R&S®FPL1-B5

R&S®FPL1-B10
R&S®FPL1-B19
R&S®FPL1-B22
R&SCFPL1-B25
R&S®FPL1-B30
R&S®FPL1-B31
R&S®FPL1-B40

R&S®FPL1-K7
R&S®FPL1-K9
R&S®FPL1-K30

R&S®FSPC
R&S®VSE
R&S®VSE-K70
R&S®VSE-K106

R&S®FPL1-Z1

R&S®FPL1-22
R&S®FPL1-Z3
R&S®FPL1-74
R&S®FPL1-Z5
R&S®FSV-B34
R&S®FPL1-Z6

R&S®RAM
R&S®RAZ

R&S®RBU100
R&S®RBUS0
R&S®RDL50

R&S®RT-ZA9
R&S®PCK
R&S®PCK

R&S®FSE-74

1304.0004.03

1323.1902.02
1323.1883.02
1323.1890.02
1304.0427.02
1323.1719.02
1323.1990.02
1323.1877.02
1323.1725.02
1323.1931.02

1323.1731.02
1323.1754.02
1323.1760.02

1310.0002K02
1320.7500.02
1320.7522.02
1320.7900.02

1323.1960.02
1323.1977.02
1323.1683.02
1323.1677.02
1323.1690.02
1321.3950.02
1323.1954.02
0708.9010.00

0358.5414.02
0358.5714.02

1073.8495.xx (xx = 03/06/10/20/30)
1073.8695.xx (xx = 03/06/10/20/30)
1035.1700.52

1417.0909.02
0292.2013.10
0292.2013.20

1084.7443.02

ba3oBblil 610K

Bce ocTanbHble anemeHTbl

Onuum

PaclumpeHme rapaHTUiHOTO CpOKa Ha OfMH rof,

PaclumpeHne rapaHTuitHOro cpoka Ha Aga roaa

PaclumpeHie rapaHTUItHOrO CPOKa Ha OfIMH FOfL, BKIIOYAs EXErofiHyI0 KannGpoBKy

Pactunperne rapaHTuitHoro cpoka Ha fiBa rofia, BKII04as eXeroaqylo kanuéposky
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O6parutech B MECTHbII 0UC Npoaax
dupmbl Rohde & Schwarz.

Rohde & Schwarz R&S®FPL1000 Axanusatop cnektpa) 15



Rohde & Schwarz

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

1 110 BCEMY MDY BOJICTBE 31EKTPOHHOTO 060PYA0BaHNS, NPeANaraeT MHHOBALMOHHbIE
B PeLLeHNs B CNeayIoLLX 06nacTsX: KOHTPOMb U U3MEPEHWS, Tefe- U pa-

1 UHAUBMAYaNbHO U rmoko

T e JVOBELLaHNe, 3alliieHHas CBS3b, kNOEPHE30NacHOCTb, MOHUTOPHUHT I
1 Ha NUTENbHYI0 NepenexTvay TecTupoBarue cetei ceaau. OcHoBaHHas 6onee 80 neT Ha3aj aTa Hesa-

BUCUMAs KOMMaHKS, WTab-kBapTipa KOTOPOI pacnonoxeHa B r. MioHxeH
(FepmaHms), IMEET LMPOKYI0 TOProBO-CEPBIUCHYIO CETb W NPEACTaBIEHa
Gonee yem B 70 cTpaHax.

PecypcocGeperatoLme MeToabl NPoeKTUpPoBaHNs

1 Akonornyeckas 6e30MacHOCTb U 3KONOTMYECKIA cneq,

1 OHeproadGEKTUBHOCTb 1 HU3KUIA YPOBEHD BbIGPOCOB

1 [lonruit cpok cnyx6bl 1 ONTUMIU3NPOBAHHBIE MPOU3BOCTBEHHbIE

pacxoppl
CepTuduunposanHas cuctema CepTuduumnpoBanHas cucrema
MEeHeLXMeHTa KayecTsa 9KONOTN4ECKOro MEHEAXMEHTA

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

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

KoHTakTbl B pernoHax

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

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

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

1 Asng TUX0OKeaHCKII pervoH | +65 65 13 04 88
customersupport.asia@rohde-schwarz.com

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




