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KPATKU OB30P

R&S®ZVH — 310 ya006HbIN 1 NPOYHDBIN aHanu3aTop kabenei U aHTeHH, NpeAHa3Ha4Y€eHHbIN ans
paboTbl B noneBbIX ycnoBusix. He6onbLwoi BeC M NPOCTOTa 3KCMlyaTaLmm AenatoT 3ToT npuoop
He3aMeHMMbIM A5l TeX, Komy Tpedyetcst 3P PEeKTUBHBIN MHCTPYMEHT AN MOHTaXa 1 00Cny)X1BaHMS

aHTEeHHbIX CUCTEM BHE NOMeLLEeHNS.

Bo Bpemst MOHTaxa unu 006CNyXMBAHNS aHTEHHBIX CUCTEM 11 MOOUABbHOI
PaaMoCBA3n, TenepaavoBeLLaHns uin nepeaadi AaHHbIX N0 paguokaHany,
aHanusarop kabeneit 1 aHTeHH R&S®ZVH namepsieT 6bICTPO, HALEXHO 1
To4HO. C nomotpto R&S®ZVH naxe B 6a30B0i KOHOUIypaLmm MOXHO 06-
HapyX1BaTb HEMCNPABHOCTI kKabens, M3MepsiTb COrNacoBaHie GUIbTPOB
W younuTenei, a Takxe NpoBepsTb Hannune Notepb B kabenbHbIX Coeau-
HEHWSIX, TO ECTb BbINOMHATL TPU HAUMOONEE BaXHbIE 3a/1a4M, CBA3aHHbIE C
HaCTPOIKO/ 1 BBOAOM B 3KCMyaTaumio nepejatoluux cuctem. ns npo-
BEJIEHNS AANbHEMLLINX N3MEPEHWIA, HaNPUMED U3MEPEHNS Pa3BA3KM ne-
PEAIOLIEN N MPUHUMAIOLLEA aHTEHH UNN BBIXOAHON MOLLHOCTM BbIXOAHbIX
ycunuTenei, npeanaraioTcs pasanyHble CneLyannaupoBaHHbIe onuun ans
CEPBMCHbIX CMELNanMCTOB UK Gpuras, no TeXHUYECKOMY 0BCNYXMBAHMIO
BY-060pynoBaxus.
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Anannsarop R&S®ZVH Becut Bcero 3 kr u no-Hactosemy yaobeH B
pa6ote. [Ins 4acTo NCnonb3yemblx GyHKLMIA MPeayCMOTPEHbI yA0OHbIE
(bYHKLMOHabHbIE KnaBuiuv. BCTPOEHHbI MacTep NOMOraeT noib3oBa-
TeNSIM BbICTPO M NErko BbINOAHSTL JaXE PACLIMPEHHBIE UCMbITATEb-
Hble NOCNeaoBaTeNbHOCTY. C NOMOLLBI0 NPOrPaMMHOT0 06ecneyeHus
R&S®InstrumentView npoTOKONbI NCMbITAHUA MOXHO CO3AaBaTb BCETO 3a
HECKOMbKO MPOCTbIX LIAroB.

BenukonenHelin LIBETHOI AMCINEN NErko YNTAeTCs AaXe Npu naoXux yeno-
BMSIX OCBELLIEHNS, OH TakKe NOAAEPXMBAET PaboTy B MOHOXPOMHOM PEXM-
Me AN 9KCTpeMabHbIX YCNOBMiA. EMKOCTb akkyMynsTOpHOiA Batapeu npu-
bopa R&S®ZVH obecneunBaeT ero HenpepbiBHyt0 paboTy B TeueHne 4,5
4acoB. baTapes 3amMeHsAeTCs 33 HECKONbKO CeKyHA,. A ecnv naeT foxap?
Hukakux npobnem — Bce pa3beMbl Nprbopa 3allmLieHbl T OpbIar.

’ V13amepeHIe paccTosHNS O MECTa NMOBPEXAEHNS B aHTEHHOI

cucteme st MoBUNIbHON Paaroceaamn ¢ nomolibio R&S®ZVH




Iwnana3oH vyactot: ot 100 kM'y, 80 3,6 MMy wnun 8 My,
OuHamundecknii guana3od 100 ab (Tun.) ang nsmepeHunin pasa3ku GUNLTPOB N AHTEHH
3aBoackas kanmbpoBka BO BCEM guana3oHe 4acToT

BCTpOGHHbIVI WHXEKTOP NUTaHnsg NOCTOAHHOIO ToOKa Al U3MepeHns akTuBHbIX KOMIMOHEHTOB,
TaKux Kak ycuwintenun

Onuusa nameputens MOLWHOCTU
CoxpaHeHune pe3ynbTaToB M3MepeHuii Ha kapTy namsatu SD unmn ¢new-Hakonutens USB

Yno6c¢TBO paboTbl ¢ npubopom 6naroaaps NoNbL30BaTENbCKUM NPOrpaMMam AJis UCNbITaHWUM
(macTep HaCTPOMKN N3MepeHNin)

Jlerko 3ameHsieMblli MUTMIA-MOHHBIN aKKyMynaTop, o6ecneynBaiowwmii 1o 4,5 4acoB aBTOHOMHOV
paboTbl

MpoyHbIli BRaro3awmLLeHHbI KOpNyc A1 HanpsXXeHHO paboTbl B NONEBbLIX YCIOBUSX

Yno06cTBO B 06palLeHnm 3a cyet Manoro Beca (3 kr ¢ 6atapeeit) n 1erkoA0CTYNHbIX KaBuLL
BblOOpa QyHKLMI

NPEUMYLLECTBA U OCHOBHBIE XAPAKTEPUCTUKH

YcTaHOBKa aHTEHHbIX CUCTEM Yno06cTBO aKcnayaTauum

» 3mepeHue paccTosHus 1o Mecta nospexaerus (DTF) » DopmnpoBaHne NPOTOKOAA UCMbITAHMIA BCETO 32 HECKOMbKO LIAroB C

» 0aHONOPTOBOE M3MEPEHME NOTEPb B kabene nomouybto Mactepa R&S®ZVH

» 13mepeHne xapakTepucTuk 0TpaxeHns » TabauLipl KaHaN0B Afist YaCTOTHOM HACTPOIKN

» l13mepeHne napameTpoB nepesayn » OnTumanbHoe CYMTIBAHNE PE3yNbTaToB N3MEPEHUit B N0OOI

» BCTPOEHHBIN NCTOYHNK HANPSKEHNS MOCTOSIHHOMO TOKA cuTyaumm

» Onpepnenexne MeCTONONOXEHNS C NOMOLLBIO NpueMHuka GPS » MHOros3bl4HbIN HTEPDENC

» 3aBopckas kanubposka R&S®ZVH » Jlerko JOCTynHble 1 XOPOLLO 3aLLMLLEHHbIE Pa3beMbl

> CTpaHuua 4 > cTpaHnua 8

TexHuyeckoe o0OCNyXMUBaHNE aHTEHHbIX CUCTEM LoKkyMeHTUpOBaHME U QUCTAHLMOHHOE ynpaBieHue

» [IByXNOPTOBbIV BEKTOPHBII aHAN3 LiENen » 10 R&S®InstrumentView ans [OKyMEHTMPOBAHUS PE3yNbTATOB

» BekTopHbIit BONLTMETP n3MepeHus

» 13mepeHns nornoLLaeMon MOLHOCTU W HanpaBNeHHbIE N3MEPEHMSA » [lnctaHumoHHoe ynpaeneHue yepes nHtepdelic USB nan LAN
MOLLHOCTM » CcTpaHnua 12

» AHanu3 MMNybCOB C MOMOLLbIO LIMPOKOMOOCHBIX JAT4/KOB MOLLHOCTI

» BCTpOEHHBIN N3MEepUTENb MOLLHOCTYW B KaHane

» 3mepeHus B pexume aHanuaa cnekTpa

» Pexum cnektporpammbl

> CTpaHuua 6
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YCTAHOBKA AHTEHHbBIX CUCTEM

Axanuzatop R&S®ZVH 0TAM4YHO BLINONHSIET BCE M3MEPEHUS, TPebyemble
JU1S1 MOHTaXa aHTEHHbIX CUCTEM: U3MEPEHMS PACCTOSHUS [0 NOBPEXAEHMS
B kabensx, OAHOMOPTOBLIE M3MEPEHNS NMOTePb B KAOENAX 1 U3MepeHIe
napameTpoB COrNacoBaHUs aHTEHHbI.

Ref: 0.0 dB BW:
+Att: 5dB

100 kHz Free Run

TG Power: -10 dBm

Threshold:
Span: 1.63013 GHz

-45.00 dB

Start: O m Stop: 12m

400005 GHz
© TF List

—TPort
S11 Cable Loss Config

N3meperue paccTosHns 1o Mecta nospexaerus (DTF)

13:58 /il
Threshold -45.00 dB
Peak Distance Return Loss
1 1619 m -22.94 dB
2 8724 m -23.62 dB
3 10.61 m -4.65 dB

Center: 4.00005 GHz Span: 1.63013 GHz Start: O m Stop: 12m

Threshold Exit

Cn1cok HeurcnpaBHOCTel kabens ¢ NPeBbILLEHHbIM NPeayCcTaHOBAEHHbIM NOPOroM

Cnenytowmii Lwar nocne MOHTaxa aHTeHHOM CUCTEMbl — yOeauTbCS, YTO
OHa 00eCneYnBaET 3anaHNPOBAHHOE MOKPbITE. MOHTaXHUK LOMKEH
MPOBECTM NPUEMOYHBIE UCTbITAHWS, YTOOLI NOATBEPAUTL HAZEXaLLee
(bYHKLMOHMPOBAHME aHTEHHbI 1 aHTEHHOrO kabens. B cTaHpapTHoi Bep-
cumn R&S®ZVH ecTb Bce Heobxoaumble GYHKLAW st 3TOro Tuna pabor.

U3mepeHune pacctosiHusa Ao mecta nospexaenuns (DTF)
3alemnenne kabens, a Takke ocnabneHHble WaN 3apXaBeBLINE PA3beMbI
kabens cepbe3Ho YXYALIAIOT NPOXOXAEHWE NepeaaBaeMoro Uan NpuHK-
Maemoro curdana. OyHkuus DTF n3MepsieT To4HOe paccTosHME 0 MecTa
noBpexaeHuns. MoPOroBoe 3HayeHNe ONpeaensieT, kakine HeNCrnpaBHOCTY
kaGenst BbIXOAAT 32 NPeAeNbl A0NycKa U A0MXHbI ObiTb A0BaBNEHbI B CMK-
COK HEMCNPABHOCTEN. 3TO 3HAYMTENBHO YNPOLLAET NPOBEAEHNE OLUEHKM
N3MEPEHUIA.

OnHonopToBOE M3MepeHUne NoTepb B kKabene
R&S®ZVH ynpowaet onpefeneHne notepb B yXe NPONOXEHHbIX ka-
Oensx. MPOCTO NOAKMIOYMTE OfIH KOHEL, kKabens K N3MepUTENbHOMY
nopty R&S®ZVH, a apyroit koHew, kabens 3akopoTuTe UK 0CTaBbTe
HEHarpyXeHHbIM.

N3mepeHne xapakTepUCTMK OTPAXKEHUS

N3meperne xapakTepucTuk 0TPaxeHus ¢ BLICOKOI TOYHOCTBIO onpese-
NSIET COTNAacoBaHNe aHTEHH W ycunuTenei. 310 N3MePEHNEe OCHOBAHO Ha
BEKTOPHOW KOPPEKLMN CUCTEMATUYECKOI MOTPELIHOCTW. PesynbTarsl 0To-
OpaxatoTcs B Buae koadduumenta otpaxenus (ab) unm 8 suae KCBH.

N3mepeHne napameTpoB nepegayn

Onums R&S®ZVH-K39 ncnonbayetcs ans M3MepeHns xapakTepructuk
nepefayy pasnnyHbIX KOMNOHEHTOB, TaknX Kak GUALTPbI U YCUANTENN.
Ananuzatop R&S®ZVH oto6paxaeT BHOCUMbIE NOTEPU UM XapakTepucTy-
KW YCWUNEHNs BCErO 3a HECKOMbKO LaroB. BbICOKMiA auHaMmyecknii anana-
30H 40 100 ab no3BonsieT M3MepPsTb Pa3BS3KY aHTEHH.



BCTpOEHHbII UCTOYHUK HanpPsXXeHMsl NOCTOSHHOI0 TOKa
Ref: 0.0 dB RBW: 10kHz SWT: 38 ms Trace: Clear/Write o

Trig: Free Run Dstect: Sample BCTPOEHHBIN MHXEKTOP NUTAaHNS NOAAET NOCTOSIHHOE CMELLEHUE Ha aKTWB-
T1 Cable Loss: mdg Hble WY, Hanpumep ycunuTenn, Ha 0601X 3MEPUTENbHBIX MOPTax Yepes
BY-kabenb. 31a GpyHKUMSA 0COBEHHO NONE3Ha ANs yCUnuTeNen, yectaHasam-
BaeMblx Ha Bbllwke (TMA). HanpsixeHne BHYTPEHHErO MCTOYHIKA NOCTOSH-
HOTO TOKa MOXET ObITb YCTAHOBNEHO C Larom Bcero 1 B B avanasoHe ot
12 B no 32 B. MakcumanbHblii Tok: 500 MA. ECIM MOLHOCTY BHYTPEHHETO
MCTOYHMKA HEAOCTATOYHO, MOXHO MOAKMIOYUTD BHELUHWA UCTOYHIK HANpsi-
xeHus makc. 50 B 1 600 MA anst nuTaHUs akTUBHbIX KOMMNOHEHTOB (00bIY-
HO 3TO YCUNUTENN).

OnpepeneHne MeCTONOJNOXEHMS C MOMOLLbIO MPUEMHUKA
GPS

C nomotwbto GPS-npnemunka R&S®HA-Z240 aHannsatop R&S®ZVH ocy-
Freg Stepsize LeCTBNSET JOKYMEHTUPOBAHIE NPOBOAMMBIX M3MEPEHMiA. Ha ancnnee
0TOBPAXAITCS AONMOTA, WNPOTA 1 BbICOTA MECTA NPOBEAEHNS 13Mepe-
Hus.. Mpu HeOOXOANMOCTI KOOPAMHATBI MOXHO COXPaHUTb BMECTE C pe-
3yNnbTaTamn U3MEPEHUIA B LIENSIX AOKYMEHTUPOBAHNS.

Center:900 MHz
W

Ref. 0.0dB BW: 10 kHz
s Att: 5 dB

3aBoackag kanmopoeka R&S®ZVH

R&S®ZVH kannbpyeTcs Ha 3aBOJE 1 NOCTABASIETCS FOTOBBLIM K M3MEpPE-
HWaM. HeT Heo6X0aAMMOCTY BbINONHSTL KaAMOPOBKY Nepes NpOBeAEHNEM
Takux 13mMepeHuit, kak koadpduumeHt otpaxenus, KCBH, pacctosHue 1o
MeCTa NOBPEXAEHMS 1 OIHOMOPTOBOE N3MEPEHME NOTEPb B kabene s
kabenst 6a30B0V CTAHLAW 11 AHTEHHOI CUCTEMBI.

Ecnu ans nopknodenns R&S®ZVH k MY ucnonbayetcs kabenbHas nepe-
Mblyka BY nnu agantep, npocTor MeToz, OLHOMOPTOBOI HOPMUPOBKY KOM-
neHcupyeT BBeaeHHoe ocnabnerue. Mpoctas 0fHONOPTOBAs HOPMUPOBKA
--------- NPUMEHSETCA NOBEPX 3aBOACKON KanuOpOBKM U He TpeByeT ncnonb3osa-

Center:  2.06 GHz HUS! KanMOPOBOYHON MEPbI.

Fault Cable Loss - Config

3mepeHue xapakTepucTuk 0TpaxeHuns

Transm. Vector Cable: <none>
Ref: 12.0dB BW: 10kHz Points: 201 Trace: Clear/Write
o Att: 10 dB TG Power: -10 dBm Suppr: Off
GPS: Lat. 48° 7' 38.586"N Long. 11° 36" 40.296"E Alt. 559.2 m

[ N S e B A
Int. DC Bias on Pdrt 2, +12V, Current: 107 mA

Auto Scale

Ref Pos

3meperune xapaktepuctuk nepeaayn TMA: BCTPOEHHbIA MCTOYHIK HANPSIXEHNS, Teky-
liee n3mepenune ¢ nomknoyeHHsIM GPS-npuemHinkom R&S®HA-Z240
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TEXHU4ECKOE OBCJTYXXUBAHUE

AHTEHHbIX CUCTEM

BW: 10kHz Points: 201 Trace:

TG Power:

Clear/Write

-10 dBm Suppr: Off

Center:4.00005 GHz

Full2-Port ™~ Full 1-Port

Span:  7.9999 GHz
Cals Settings

BekTopHblii aHanu3 Lieneit: namepeHre ¢ noMoLLbio anarpammbl Bonbnepta-Cmuta

10 kHz
TG Power:

Trace: Clear/Write
-10 dBm

® BW:
s Att: 5dB

Phase

7.5 %

(Ref: 37.64 °)

Magnitude

@D dBm

(Ref: -97.03 dB)

Span: Zero Span

Average

-40.0 dB

-3.4 dBm
0.2 dBm

-32.8 dBm
0.04 dB
0.00 dB

ig:
0.2 dBm
Duty Cycle 446 %
Start Time 833.730
Stop Time 372.343
Pulse Top 0.1
Pulse Base  -35.8

463.5 ps
Tre Avg
Trc Peak
Tre Min
Pos Ovsht
Neg Ovsht

Pulse Width 371.946
Pulse Period 833.333
Pulse Sep  461.387
Rise Time 845510
Fall Time 821.106

60 MHz
" Setto = Setto Select
Next Peak Minimum Marker

AHanua nmnynbCoB € MOMOLLBIO LWMPOKOMOAOCHbIX AATYMKOB MOLIHOCTY R&S®ZVH-K29
1 R&S®NRP-Z81

Cal Kit

Mpu no6aBneHnn COOTBETCTBYIOLMX ONLMiA aHann3aTop R&S®ZVH

MOXET MCNONb30BATLCA AN PELLUEHNS LONOAHUTENbHbIX 3a1a4, Taknx Kak
JBYXMOPTOBbII BEKTOPHbIA aHaNU3 Liener, GYHKLMM BEKTOPHOMO BONBT-
MeTpa, M3MEPEHNE MOLLHOCTY 1 aHanna cnektpa. Jpyrue GyHKuAm MoryT
ObiTb C 1ErKOCTbIO 406aBNEHBI NOCPEACTBOM NPOrPAMMHOI0 06eCneyeHNs
WIN NPUHAANEXHOCTE — 00palLaThCs B CEPBIUC HE NOTpedyeTcs.

JByXnopTOBbLIi BEKTOPHbII aHanu3 Lenei

Onuus R&S®ZVH-K42 npespauiaet R&S®ZVH B 1ByXNOPTOBBIN BEKTOPHbIIA

aHannsatop Lieneit. C NOMOLLbIO BCEro OAHOM CXeMbl U3MEPEHNS BbICTPO

1 C BbICOKOV TOYHOCTbIO MOTYT ONPEAENsTbCs XapakTepuCcT KN COrnaco-

BaHMA 1 nepefayn GUALTPOB, YCUAUTENEN U T. M. Kak B MPSIMOM, Tak 1 B

00paTHOM HanpaBAeHUU.

» Bbicokas TOYHOCTb M3MEPEHNS 3a CYET BEKTOPHOI KOPPEKLMK
CUCTEMATNYECKOM NOTPELUHOCTH

» M3mepeHne Mogyna v dpasel S-napameTpos S, , S,,, S, 1 S,

OpHoBpemeHHOe 0ToGpaxeHre Moayns u Gassl B pexunMe

Pa3AeNeHHOro akpaHa

OnHoBpemMeHHOe 0TOOPaXeHNEe YETbIPeX PasanyHbIX S-NapameTpoB

[uarpamma Bonbnepta-CmuTta ¢ GyHKUMER MacILTabUpoBaHus

Moaaepxka BCex CTanAapTHbIX GOPMATOB MapKEPOB

Bxom onopHoro umnepaxca ans MY ¢ umnenaHcom, OTAMYHbIM OT

50 Om

N3mepeHme anekTpryeckon InHb

» Onpepenenne rpynnosoro BPEMEHN 3afepXKM

vvyyy v

v

BeKTOpHbIit BONLTMETP
Onuus BekTopHOro BonbTMeTpa R&S®ZVH-K45 otobpaxaet Mogynb 1
(asy MY Ha drkcupoBaHHoit yacTote. CneaoBaTenbHo, aHanmaatop
R&S®ZVH MoXeT 3aMeHITb 00bl4HbIiA BEKTOPHbIA BONBTMETP BO MHOTUX
00nacTax npumeHeHns. Heo6xoammblit UCTOYHMK CUTHANA U MOCT yXe
copepxatcs B R&S®ZVH. 3atpatbl Ha HIX 3KOHOMSATCS 1 CXema 13Mepe-
HWI 3HAYMTENBHO ynpoLuaeTcs, fnenas onumio R&AS®ZVH-K45 naeanbHbiM
PeLeHneM s UCNoIb30BaHIUS B NONEBbIX YCNOBUSX. [Ns BHINONHEHNS
OTHOCUTENbHBIX M3MEPEHNI PE3YNbTaThl U3MEPEHNA ITanoHHOro MY co-
XPaHAOTCS OIHAM HaXaTeM KHONKK. MOXHO BbICTPO 1 NErko BbINon-
HATb CPABHUTENbHbIE U3MEPEHUS, HANPUMEP. MEXAY pasnuyHbiMu BY-
kabensamu n 00pa3LoBbIM kabenem (3TanoHHbIM YCTPORCTBOM). TUNOBbIE
BapWaHTbl NPUMEHEHNS:
> 113mepeHe aNeKTPUYECKoi aanHbl kabenei
» [IpoBepka aHTeHH ¢ $Ha30BbIM YNIPABEHUEM, NCTONb3YEMBIX,
HanpuMep, Npu ynpaBneHM BO3AYLLIHbIM JBUXEHUEM C MOMOLLBIO
CUCTEMbI MIHCTPYMEHTANbHOI nocagku (ILS)

N3mepeHusa nornowaeMoin MOLHOCTA U HanpaBsJieHHbIe
M3MepeHUsa MOLLLHOCTHU

OcHalLeHHbII aatyukamm nornowaemoin MowHoctn R&S®NRP-Zxx nnu
R&S®FSH-Zxx 1 onumeit R&S®ZVH-K9, npubop R&S®ZVH npespalia-
€TCH B TOYHbIA U3MepUTESb MOLLHOCTW BY-CurHanos B auanasoxe ot
-67 nbmBT 0o +45 nBbMBT. Mpy Mcnonb3oBaHUK NOOOro AaTynka Npu-
O0p BbIAAET UCTUHHOE CPEHEKBAAPATUYHOE 3HAYEHME N3MEPEHHOIO



Ref Pwr: -20.0 dBm

®Offset: 6.0 dB ®VBW: 600 kHz

Reflected Power:®

Freq: 2.2 GHz
Fwrd Pwr

Display R

Freq Standard

3meperune nepefasaemont (BbIXOA Nepeaay) 1 OTPAXEHHOI! MOLIHOCTI aHTEHHbI

Ref: -18.1 dBm *RBW: 30 kHz =SWT: 500 ms Trace: Clear/Write
Vi 100 kHz Trig: Free Run = Detect: RMS3
TX Pwr 2 -344 dBm TX Pwr 3 -19.1 dBm
Total -125 dBm
Upper Adj Chn Lower Upper
-51.7 dB Alt1 -58.1 -58.2 dB

Span:  42.724 MHz
" Channel =~ Power ~  Power |
Settings Unit Display

Center: 2.1 GHz

Standard

Maode Adjust

3mepenne ACLR ans curiana 3GPP WCDMA ¢ yeTbipbMst HECYLLMMM

Ref: -30.0 dBm *RBW: 100 kHz SWT: 23 ms Trace: CIar/Write
Att: 0 dB VBW: 100 kHz Trig: Free Bun Detect: Max Peak

A A
7 T

I
Center:940 MHz Span:45 MHz
Clear

Playback

Maode Settings Spectrogram

OnHOBPEMEHHOE 0TOGPAXEeHNE CriekTpa 1 CrIeKTPOrpaMmbl

CDMA2000°® siBnsieTcs 3aperucTpupoBaHHbIM TOBaPHbIM 3HAKOM OpraHu3auum
Telecommunications Industry Association (TIA-USA).

CUrHana B0 BCEM [yanasoHe N3MepeHuil He3aB1CUMO OT GOPMbI CUTHA-
na. Mcnonbays onupmio R&S®ZVH-K9 BMecTe ¢ HanpasneHHbIMU JaTinkamu
MolHocTU R&S®FSH-Z14 n R&S®FSH-Z44, MoXHO npeBpaTiTh aHanu3a-
Top R&S®ZVH B NOMHOLEHHBIN HANPaBAEHHBINA U3MEPUTENL MOLLIHOCTW s
YaCTOTHbIX AnanasoHos ot 25 My, go 1 MMy, n ot 200 My, no 4 M. C ux
nomoLpio aHannsatop R&S®ZVH MoXeT 0IHOBPEMEHHO N3MEPSITb BbIXOA-
HYI0 MOLLIHOCTb W COTNacoBaHe aHTeHH NepeaatoLLyx cucTeM B paboymx
ycnoBusx. atinku MOLHOCTY M3MEPSIKOT CPEAHIOK MOLLHOCTb BENMYNHO
00 120 BT 1 ycTpaHstoT HE0OX0AMMOCTb B IONONHUTENbHBIX aTTEHI0ATO-
pax. Kpome T0ro, ¢ 1x NOMOLLbI0 MOXHO ONPEeLensTb NMUKOBYI0 MOLLHOCTb
ornbatouleii (PEP) Bennumtoi go 300 Br.

AHanu3 MMnNynbCOB C MOMOLLbIO LUIMPOKONOMOCHbBIX
JaTYNKOB MOLLHOCTHU

OcHatueHHbIl onupeit R&S®ZVH-K29 1 lumpoKononocHbIM Aat4nkom
motHocTn R&S®NRP-281/-285/-286, aHannsatop R&S®ZVH cnocobeH
N3MEPSIThb MUKOBYID MOLLHOCTb M OCHOBHbIE NapaMeTpbl UMMybca B na-
nasoHe no 44 ITu.

BcTpoeHHbIil nameputens MOLHOCTY B KaHane

C nomotwbto onummn R&S®ZVH-K19 aHanuzatop R&S®ZVH moxeT nsme-
PSTb MOLLHOCTb B KaHane 6e3 BHELHEro AaT4nka MOLLHOCT C TakoM Xe
TOYHOCTbIO, YTO W ONLMs CrexkTpanbHoro aHanu3a R&S®ZVH-K1. nanasoH
13MepeHus amnanTya yeenuduaetcs Ao +30 nbMBT. [laHHblil anana3oH
4aCTOT NOKPbIBAET BECH AMANa3oH YacToT aHann3aTtopa R&S®ZVH. Monoca
MPOMyCcKaHUs kaHana MOXET yCTaHaBNMBATbCA B AnanasoHe Ao 1M, yto
MO3BONSIET U3MEPSTh BCE TUMbI CUTHANOB, BKIIOYAS MOAYNNPOBAHHbIE CHr-
Hanbl, Takve kak LTE, WCDMA n T. a.

N3mepeHus B pexxume aHanm3a cnekrpa

Onumsa R&S®ZVH-K1 ocHatwaet R&S®ZVH BO3MOXHOCTbIO aHann3a crek-
Tpa 1 06eCneynBaeT CeayLme 3MePUTENbHbIE GYHKLMN:
MowHOCTb B KaHane

3aHnMaemas nonoca yactot

MOLLHOCTb MMNYbCHBIX curHanos TDMA

MoLuHocTb B coceaHem kaHane (ACLR)

MapasunTHble M3ny4eHns (CnekTpanbHas Macka uanyyeHus)
N3meperus cnektpa MoaynsumMu Ha UMNYbCHBIX CUrHanax co
CTPOOMPOBAHHOI Pa3BePTKOI

HanpsxeHHOCTb MOAs MPK MCNOb30BAHUM HAMPABAEHHbBIX WIN
HEHaNPaBNEHHbIX aHTEHH

3mepenmns NCKaxXeHuin curHana, BO3HUKALLMX N3-3a rapMOHUK
M3mepeHue koadoduumerta AM-moaynsmn

Yactotomep

LLlymoBoi mapkep

[emopynsatop 3ByKoBbIx 4acTotT AM/4YM

v vVvyVvyvVvyyvyy

vvyyvyyvyy

Pexum cnexktporpaMmmsl

MpunoxeHue nns nameperus cnektporpamm R&S®ZVH-K14 nossonset
aHanuaatopy R&S®ZVH coxpaHsTb 3aBUCMMOCTb CMEKTPA OT BDEMEHM.
970 NPUAOXEHNE MOXET UCMONB30BATLCS /1S aHaNM3a NPEPbIBUCTbIX
c60€B MM M3MEHEHMIA YaCTOTbI M YPOBHS B 3aBUCHUMOCTI OT BPEME-
HW. HeobxoamMble BapuaHTbl aHann3a MoryT ObiTb MPOBEAEHbI NyTEM
BOCMPOW3BEEHUS 3aMNCaAHHbIX AAHHBIX 1 YCTAHOBKI INHWUIA BDEMEHU W
MapKepoB.
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YOOBCTBO 9KCMNNYATALUNU

BcTpoeHHbIi MacTep NoMoraeT nonb3oBatensim GbICTPO W AErKO BbINON-
HATb laXe CNOXHbIE NOCNEL0BATENbHOCTI UCTILITAHWI LIS MOHTAXA 1 Tex-
HUYECKOro 0BCAYXMBAHIS aHTEHHBIX CUCTEM. BCe 4acTo Cnonbayemble
GYHKLMN (KanMBPOBOYHBIE, YACTOTHBIE, MAPKEPHbIE 1 N3MEPUTENbHbIE)
MOXHO BbI3bIBaTb C MOMOLLBIO KNABULL.

Bce 6a30Bble HACTPOIAKI MOTYT ObiTb CAIENaHbI B NPOCTOM CICKE.
PesynbTathl N3MepeHUii 1 HACTPOIiKK NPMOOPa COXPAHAIOTCS BO BHY-
TPeHHelh NaMaTh, Ha cMeHHOW kapTe namstn SD unn USB-HocuTene.
MpenpapuTenbHO 3afaHHble HACTPOIKM NPrUBopa MOXHO 3aBA0KMPOBaTb,

Refl. Vector Cable: <none>
Ref: 0.0 dB BW:

= Att: 10 dB
VSWR 1_5 All Bands

10 kHz  Points: 201 Trace: Clear/Write
TG Power: -10 dBm Suppr: Off
Trace 1

S11 (f¢al) SWR

Upper Limit:

Preparing new Measurement
VSWR UMTS

VSWR Setup

€ & Connect Antenna — Jumper — Feeder
to the ZVH test cable
{Complete installation)

ZVH Test Cable

Continue

Wizard

4T06bl NPENOTBPATUTH WX HEMPeaHAMEPEHHOE U3MeHeHe. TeM cambiM
CHIKAETCS! PUCK MCKAXEHUS! M3MEPEHUIA.

Monb3oBaTeNbekne UCMbITaTeNbHble NOCAEA0BATENHOCTI MOTYT ObiTh
BbIOpaHbI 1 3anylleHbl ¢ nomoLbto knasuiun WIZARD. B uensix gokymeH-
TUPOBAHUS COAEPXMMOE CHUMKA 3KpaHa MOXHO COXPaHWUTb B BUAE rpa-
(nyeckoro darina BCero OfHNM HaxaTueM KnasuLn.

Kaxnoe oraenbHoe N3Mepexne B 1CMIbITaTENbHOM NOCNEe0BaTENbHOCTU MOXHO CHab-

JUTb KOMMEHTAPUAMM W PUCYHKAMM C NONE3HON HdOpMaLVen Ans nonb3osarens

C nomoLLpio Habopa MacTepos Ha Bknaake noarotoki R&S®InstrumentView npeayctaHoBNEHHbIE HACTPOIKM MPUOOPA MOXHO 0OBEAMHITL B UCTIbITATENbHbIE NOCNEN0BATENBHOCT

Ha K, a 3atem nepezatb Ha R&S®ZVH

B InstrumentView

Connected

24 ZVH Wizard X | 53 File Transfer X

Datasets on PC

C:\Users\pang_nah\Documents\Div1\USB Drive\ZVH\Wizard_example

Repor Name Date

B open

cdma2k2G isolation set 04/02/2020

cdmazk2G rl.set 04/02/2020

[ save
dtf_GSMS00.set 04/02/2020

B, GetTrace

dtf_gsm1800.set 04/02/2020

(= isolation_GSM900.set 04/02/2020

isolation_gsm1800.set 04/02/2020

B instrument >

rl_GSMS00.set 04/02/2020
&P Preparation >

rl_gsm1800.set 04/02/2020
’@,\ Al L vswr_umts.set 04/02/2020
&, options »

© view == Add

Measurements

Dataset Name Instructions

dtf_GSM900.set
dtf_gsm1800.set
isolation_GSM900.set
rl_gsm1800.set GSM Site Check ~ Connect the cable to port 1
isolation_gsm1800.set

rl_GSMS900.set

Vswr_umts.set UMTS Site Check Feeder to Port 1

Wizard Settings Measurement Settings
A
TRk v Measurement
13:58 Measurement Name ~ UMTS Site Check
13:58
Linked Dataset  vswr_umts.set
13:58
Feeder to Port 1
1338, Instructions
13:58
13:58 Instruction Picture
1358 Picture Name ~ 46051_01
1358 B Browse @ Preview  {[[J Remove
14:09
v Hardware Settings
Aw ¥ I Remove BNC1 Trigger Input v
BNC2 IFOut ®
Hardware Settings
Internal DC Bias ~ Off o
Bias Off
. Internal DC Bias Level
Bias Off (Vort) 12v e
Bies OfF Y= Default
Bias Off
Bias Off v Calibration Settings
Bias Off Specific Calibration  Factory v
Bias Off
New Open Save




®opmupoBaHue NPOTOKONA UCMbITAHWIA BCETO 3a [Lnst co3aHNe MPOTOKONA MCTIbITAHMIA NONb30BATENIO HA MECTE 3KCryaTa-

HeCKONbKO WWaroB ¢ nomoubio mactepa R&S®ZVH LMK TPEBYETCS BLIMONHUTL BCErO YEThIpe Wara:

Mpu MOHTaXe aHTEHHbI KNMEHTBI 00bIYHO 3anpaLL1BAIOT NPOTOKON UC- War 1. BbIOpaTh UCMbITATENLHYIO NOCNEA0BATENLHOCTL MPY MOMOLLM
nbiTaHni. HeobX0aMMble 3MEPEHINS ONpeaeneHbl B MHCTPYKUMAX MO knasuiwmn WIZARD.

nposeaeHunio ncnbitanuit. Mactep R&S®ZVH ynpowaer a1y npouenypy ana  Lar 2. BbINONHMTL ykasaHHble M3MepeHus.

NONMb30BATENS W YCTPAHSET HEOOXOAMMOCTb 0BPALLEHNS K MHCTRYKLMSM LWar 3. CoxpaHuTb pesynbtarthl Ha R&S®ZVH.

no ycraHoske. lpoueaypa HacTpoliki Mactepa R&S®ZVH oyeHb npocTa. LWar 4. Mepenatb pesynstatl n3mepenuit Ha MK 1 chopmmposatb

MPOTOKOJ UCMbITAHMIA.
CHayana nonb3osatenb BBOANUT HACTPONKK npubopa Ha R&S®ZVH

ONS KQXA0T0 OTAEBHOMO N3MEPEHNS B COOTBETCTBUM C OMUCAHMEM B MpenmyLiecTsa ans Nonb30BaTens:

NHCTPYKLMAX N0 NPOBEAEHNIO VICI'IbITaHVIVI, COXpaHAET nX 1 nepepaet > HDOCTOG C03AaHne ucnbliTateNibHbIX I'IOCJ'IGD,OB&TGHI:HOCTGVI C

Ha K. 3atem npn nomotuy MO R&S®InstrumentView Ha MK nonb3osa- MOMOLLBIO MacTepa

Tenb 06bEANHSET HACTPOMKM BCEX MBMEPEHUIA B €ANHYIO UCMbITATENb- » [penoTBpaLLeHre HEKOPPEKTHBIX U3MepeHNil Bnarofaps

HYK0 NOCNEL0BATENBHOCT. 3A4€Ch Xe N0Nb30BaTeNb MOXET A00aBUTb npeaBapnUTENbHO 3ajaHHbIM UCTbITATENbHBIM NOCNEN0BATENLHOCTAM W
K KaXZOMy M3MEPEHMI0 KOMMEHTAPUU U PUCYHKN C UHCTPYKLUSIMU AN WHCTPYKLMAM Ha 3KpaHe

cneuyanueTa no akcnayataumn. 3v MHCTpyKumm OyayT 0To6paxarscs Ha » Bocnpou3BoAnMble PE3yNbTaThl USMEPEHNI

R&S®ZVH B Hauane uamepeHusi. HakoHew, nonb3osarenb nepeaaet Habop  » IKOHOMUS BPEMEHM 3a CHET YCKOPEHMS NPOLIECCa YCTaHOBKM
[aHHbIX, COLEePXaLLid NONHYIO UCMbITATENbHYIO NOCNE0BaTENbHOCT, Ha » Bce uneHbl MOHTaXHOI Gpuraasl UCNOAL3YIOT OJHY W Ty Xe
R&S®ZVH. Mocne 3anycka MCMbITATENLHOM NOCNEA0BATENLHOCTI HA NPK- VCMbITATeNbHYIO NOCNEeS0BaTeNbHOCTb

6ope macTep Ha 6a3e AMaN0roBblx OKOH NPOBOAMT NOAL30BATENS N0 BCEM B EAuHbIA hopmaT npoTokoaa UCbITaHuiA

N3MEPEHNAM W @BTOMATUYECKM COXPAHAET PE3YNbTaTbI.

Bcero HeckonbkiMu Lenykamn Mblluy OTAENbHbIE PE3YNbTaThl NCTbITATENBHON NOCNEA0BATENLHOCTH 00beMHSIOTCS B UTOrOBBIN MPOTOKON UCMbITAHWIA

Report Generator X

[®] InstrumentView Report Preview

B@enaane -|HE@B o OO O,

[T —
XS

Date: 31/08/2010 Instrument: ZVH8 - 900203/028

~ User: Michael Mustermann Site: 4711d Buchstein

Comments: rain

Measurement Results

_GSM300 set

Markers.
M 1 890,0000000 MHz M 4 935,0000000 MHz
M2 915,0000000 MHz M 5 958,0000000 MHz

M 3 871,7460317 MHz M 6 960,0000000 MHz

Measurement Setup

Date 31/08/2010 Ref Level 00dB
Time 11:35:15 Range 50 dB
Instrument ZVHS - 900203/028 RF Attenuator 5dB

Meas Mode Reflection TG Power 40 dBm
Format Magnitude BW 10 kHz
Calibration State Factory Calibrated Number of Points 201
Start Frequency 870 Mz Cable Model <none>
Stop Frequency 970 MHz Interal DC Bias off

- Page 5/12 - @
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Select Channel Table

Name

cdma2k_7 (Upper 700 MHz Band).chntah
cdmazk_8 (1800 MHz Band).chntah
cdma2k_9 (900 MHz Band).chntah

GSM-E-EDGE 900.chntab
GSM-EDGE 1800.chntah
GSM-EDGE 1900.chntah
GSM-EDGE 450.chntah
GSM-EDGE 480.chntab
GSM-EDGE 750.chntab
GSM-EDGE 850.chntab
GSM-P-EDGE 900.chntah
GSM-R-EDGE 900.chntah
LTE (Band 1).chntab
LTE (Band 10).chntah
LTE (Band 11).chntah
LTE (Band 12).chntah
LTE (Band 13).chntah
LTE (Band 14).chntah
LTE (Band 17).chntah
LTE (Band 2).chntab

Select

BbiGop TabnuLibl kaHanos

[lononHuTenbHble pasbembl (Hanpumep, s kapTbl namatn SD u nHTepdeiica USB) 3awimiiieHbl OTKMAHBIMN KPbILIKAMU

10

1kB
1kB
1kB
1kB
1kB
1kB
1kB
1kB
1kB
1kB
1kB
1kB
1kB
1kB
1kB
1kB
1kB
1kB
1kB
1kB

23/07/2010 03:57
23/07/2010 03:57
23/07/2010 03:57
23/07/2010 03:57
23/07/2010 03:57
23/07/2010 03:57
23/07/2010 03:57
23/07/2010 03:57
23/07/2010 03:57
23/07/2010 03:57
23/07/2010 03:57
23/07/2010 03:57
23/07/2010 03:57
23/07/2010 03:57
23/07/2010 03:57
23/07/2010 03:57
23/07/2010 03:57
23/07/2010 03:57
23/07/2010 03:57
23/07/2010 03:57

Free: 15 MB

Refresh Exit

Tabnuubl KaHaNOB ANS YACTOTHON HACTPOVKM

B kayecTse anbTepHaTBbI BBOAA 4acTOThl Npubop R&S®ZVH MoxHO
HaCTPOMTb Ha 1CMONb30BaHNE HOMEPOB kaHanos. OToOpaxaeTcs u Homep
KaHana, 1 LeHTpanbHas yactota. Monb30BaTeNsm, 3HakOMbIM C Ha3Ha-
YEHMEM KaHasoB, 0BbIYHO NCMONL3YEMbIX B MOOWUALHOIA CBA3M Win TB/
paavoBeLaHun, pabotatb ¢ R&S®ZVH Gynert elle npowe. B komnnekt
noctaski aHanuaatopa R&S®ZVH BxoasT TabauLipl kaHanos s ctaHaap-
TOB MOGUbHON cBA3n GSM, 3GPP WCDMA, TD-SCDMA, CDMA2000® 1
LTE, a Takxe Tabnuupl TB-kaHanoB Ans 60nbLIOrO KONMYECTBA CTPaH.

OnTumanbHoe cYUTbiBaHUE Pe3ynbTaToB U3MEPEHUIi B
no6oi cutyauum

PeaynbTatbl M3MEPEHUIA NErKO YMTAKOTCS Ha SPKOM, NOHATHOM 6,5-At0i-
MOBOM LiBeTHOM VGA-ancnnee. MoacseTka aucnnes MOXeT ObiTb OTpery-
JMPOBaHa Nof, YCNOBMA OKPYXaloLLEro 0CBELEHS. [ MCnoNb30BaHNs B
YCNOBWSIX IPKOTO COMIHEYHOrO CBETA ONMTUMASIbHBIA KOHTPACT 0becneymsa-
€T CrewLnanbHblii MOHOXPOMHbI PEXUM.

MHoros3biuHblii MHTEPdeEiiC

Monb3oBatenbckuii nHTepdeiic npnbopa R&S®ZVH nepeseneH Ha
HECKONbKO A3bIKOB. [104TW BCE QYHKLMOHANBHbIE KNABULLIW, UHCTPYKLAW MO
aKcnnyarauum 1 coobLueHus byayT oTobpaxarbest Ha BbIOPAHHOM S13bIKe.
B aHann3atope R&S®ZVH noaaepxuBatoTcs cneytolme s3bikit: aHrmii-
CKWI, HEMELKWIA, KOPEVCKNIA, SMOHCKWIA, KUTANCKIIA, PYCCKUIA, UTabSH-
CKWIA, NCMAHCKWIA, NOPTYranbCkuid, GPaHLY3CKUIA N BEHTEPCKMIA.

Jlerko foCTynHbie M XOPOLLO 3aLULLEHHBIE PA3bEMbI
JlononHuTeNbHbIE BXOAbI/BBIXOAI, TAKWE KakK HANpsXXEHWE NUTaHUS no-
CTOSIHHOTO TOKa (CMeLLeHne), uHTepdeicsl 1 kapta namaTi SD, nerko
HainT NOf, NbINE3ALNTHBIMU OTKMAHBIMM KpbILLKaMy ¢ GOKOBOI CTOPOHbI
npubopa.

Jlerko 3amMeHsieMblil INTUIA-MOHHBIA akKyMynsTop,
obecneynBatowmit 1o 4,5 4acoB aBTOHOMHOI paboThl

Fd e ()
o )% —

oy Da
& .0 )e



SJIEMEHTbI YMPABJIEHUS

BY-Bxop,

Pasbem gartymka MOLHOCTU

Pasbem HaywwHnkoB

» BHelwwHuit BX0A 3anycka

» Bxop BHELHEero onopHoro
curHana

» Bxopn cmeleHns

» Pasvem s GPS-npuemHuka

NuTepdeiic LAN/USB ona
LVCTaHLMOHHOTO YNPaBieHus

MpocToe ynpasnenme Ha 6ase MeHio ¢
NOMOLLbIO (DyHKLI,I/IOHaJ'IbeIX KnasuLl

Center: 4 GHz
[T Reflection™ Transmission "o
S11 512 .

Knasuwum GyHkumi

KEHCUHITOHCKMIN 3aMOK

GHI KL mNo (m)
SPAN
(o] (&)

MacTep ans BbI30Ba N0/b30BATENLCKIX
MCMbITATENbHbIX NOCNEA0BATENLHOCTEN

R&S®ZVH ¢ natimkom nornoLaemoi MOLWHOCTY

WIZARD

Blninlo
© 2= c3

Bbixon cnepsiliero reHepatopa

LiseTHoit XK-gucnneit

(640 x 480 nukceneir), moxet
NepeKioyaTbCs B BbICOKOKOH-
TPACTHBI MOHOXPOMHbIA PEXUM
npwn APKOM COTHEYHOM CBETE

Bribop pabouero pexuma (u3mepe-
HWe NapameTpoB Kabenel n aHTEHH,
M3MEPEHME MOLLHOCTU U T. [1.)

BbiGop nameputensHoi GyHKLM
(paccTosHue 0o MecTa nospexmae-
HUS, N3MEPEHIE XapakTepuCTuK
OTPaXeHNs UAK Nepesasnm nT. A.)

OO6Lwas HacTpoitka npubopa

CHUMOK 3KpaHa

[loBopoTHas pyuka ¢ dyHKLMeN
BBOJA

Knasuwwu kypcopa

R&S®ZVH ¢ HanpasaeHHbIM LaT4MKOM MOLLHOCTU

Rohde & Schwarz Ananusatop Kabeneii n AvtexH R&S®ZVH 11



AOKYMEHTUPOBAHWE N AUCTAHLUWNOHHOE
YNPABJIEHUE

Mocrasnsemoe MO R&S®InstrumentView gaet BO3MOXHOCTb NETKO AOKYMEHTUPOBATL PE3ybTaThl U3MEPEHUIA 1
ynpaensTb HacTpoiikami npubopa.

MO R&S®InstrumentView ans nokyMeHTUPOBaHUS
pe3ynbTaToB U3MEPEHMS

>

>

06MmeH 6onbluM 06beMoM AaHHbIX Mexay R&S®ZVH un MK yepes
USB unu nokansHyio ceTb

MpocToTa 06paboTky Pe3yNnbTaToB M3MEPEHNI Bnarofaps aKCnopTy
[JaHHbIX B popmart Excel (.csv)

CoxpaHeHne rpaduyecknx faHHbIx B hopmare .jpg, tiff, .jpg, .png
n.bmp

dopmMnpoBaHne NoNb30BATENbCKMX UCTbITATENbHBIX
nocnenosarenbHOCTen (Mactep)

MpocToe co3aanne NPOTOKONOB UCbITaHUA B Gopmarte .pdf, .html
n.rif

leyatb BCeX CyLLECTBEHHBIX faHHbIX ¢ [TK nog ynpasneHuem
Windows

YnaneHHblii MOHUTOPUHT curHanos vepe3 USB/LAN B pexume
YOANEHHOro aucnnes n 1abopaTtopHOro aucnnes

MpocToe cpaBHEHWE Pe3ynbTaTOB U3MEPEHUIA B 0AHOM paboyem
NPOCTPaHCTBE ¢ NoMoLLbIo dyHKUMM Add Trace ([lobaBuTb KpuByio)
ABTOMATUYECKOE COXPAHEHME PE3YNbTATOB N3MEPEHUIA C MOMOLLBIO
¢yHKUMM Multi Transfer (nony4eHne HenpepbIBHON Pa3BePTKN C
WHTEPBANIOM) C CEaHCOBBIM aBTOCOXPAHEHNEM

Mocnenyiowmin aHanu3 pesynsbTaToB U3MEPEHUIA NyTeM
0TOBPAXEHMA/CKPBITUA 11 NEPEMELLIEHNS MapKEPOB
®opmnpoBaHne aaHHbIx kabens ¢ NOMOLLBIO PeaakTopa Moaenm
kabens u nepenaya Gainos ang 3arpysku B npubop R&S®FSH ana
N3MEpPEHMIA PacCTOSHNS A0 MECTa NOBPEXAEHNS

MporpammHoe o6ecneyerre R&S®InstrumentView

MO R&S®InstrumentView nopaepxvBaeT cneaytoLe suapl

PEeaKTOPOB:

Mpeobpasosareny

Mopnenu kabeneit

KomnnexTbl aist kanubpoBsKu
lpenenbHble MMHUK

Tabnnubl kKaHanos

CraHpapTbl

Tabnnubl GbICTPOTO HAMMEHOBAHNS
Mpegenst AM/YM

HaGopbl MacTepos

(BHyTpeHHMe) kapTl

CoBMeCTMO C

Windows Vista (32/64-pa3p.)
Windows 7 (32/64-pasp.)
Windows 8 (32/64-pa3p.)
Windows 10 (32/64-pa3p.)

JucTtaHumoHHoe ynpaeneHue yepes nutepdenc USB nnu

LAN

Anannaatopom R&S®ZVH MOXHO ANCTAHLMOHHO YNPaBAsSTh C NOMOLLbIO
nutepderica USB nan LAN, 1 €ro MOXHO WHTErpupoBaTh B NOMb30BATENb-
CKMe nporpammbl. KomaH/bl AMCTAHLMOHHOMO ynpaBieHusi, COBMECTU-
Mble ¢ SCPI, aktusupytotcs onupeit R&S®ZVH-K40. YnanerHsiid aucnnei,
BXOZALLMIA B COCTAB NporpaMmHoro obecneyerus R&S®InstrumentView,
oto6paxaeT akpaH npubopa R&S®ZVH B peanbHoM MacluTabe BpeMeHH

11 NO3BOASET yAaNeHHo ynpasnsTb Npubopom yepes ubtepdeiic USB nin
LAN a5 npoBefigHMst 00Yy4EHNS MK NPE3EHTALMIA.

12

&' Cable Models X | ¥ Calibration Kits X

Ci\Users\pang_nah\Documents\Div1\USB Drive\ZVH\Wizard_example

24 ZVH Wizard X

Datasets on PC

Name Date

¥

Measurements
Name

Dataset Instructions

DTFset test with the end of HA-Z230. Set Markers to visible cabl Bias

Use port 1. connect HA-Z230 cable. connect

TMA S21set TMAS21 Measurement 1 Connect ZVH Port 1 with Antenna output of the TMA. Connected ZVH Port 2 with BTS input of the TMA Bias

TMAS21set TMS 521 M th DC Bias on. Do not change the test setup

ANTS11set Antenna VSWR Connect ZVH port 1 with the antenna input. Set marker to Max and Min values Bias

Down

Harc

Wizard Settings ~ Measuremer

v Measurement

Instruction Picture

DTFpng

Picture Name

e o =

v Hardware Settings

dware Settings
off

o

ias P2 (+12V)

off

7= Default

v Calibration Settings

New

Specific Callbration  Factory

Open  Save



KPATKUE TEXHUMECKUE XAPAKTEPUCTUKU

1

R&S®ZVH4 R&S®ZVH8
[lnana3oH yactot ot 100 kl'y, 8o 3,6 My ot 100 k' 20 8 Iy
CraHaapTHble U3MepuTeNbHble GYHKLMN 13MepPEHNe XapakTepuCTUK OTPAXEHNS, M3MEPEHINE PACCTOSIHUS O MeCTa MOBPEXAEHNS,
0ZHOMOPTOBOE WU3MEepeHUe NoTepb B kabene
BbixoiHast MowHOCTb (nopT 1, nopT 2) ot 0 abMBT 0 -40 aBMBT (HOM.), ¢ Wwarom 1 ab
MakcumansHO A0NyCTUMBIA YPOBEHD +17 pBMBT (Hom.)
napasuTHoOro curHana
Konnyectso Touek 101, 201, 401, 601, 631, 801, 1001, 1201
M3mepenue pacctosgHus go mecta nospexaenus (DTF)
PexumMbl oToBpaxeHns notepu Ha otpaxenue (0b), KCBH
PaspelleHne B MeTpax (1,58 x koadduumeHT 3ameaneHnsi/nonoca 063opa)
[lnana3oH 0To6paxeHns no ropu3oHTanu ot 3™ ao 1500 m
N3mepeHune xapakTepucTuk OTpaXeHus
KoadduumeHT HanpasneHHOCTH ot 100 k'y, go 3 T (Hom.) > 43 1b (Hom.) > 43 gb (Hom.)
ot 31Ty o 3,6 My, > 37 ab (Hom.) > 37 pb (Hom.)
01 3,6 MMy mo 6 M, - > 37 nb (Hom.)
o1 6 My, ao 8 M, - > 31 nb (Hom.)
Pexumbl 0T06paxenus S, koadduumeHT otpaxenna (ab), KCBH, ogHonoptoele notepy B kabene

BEKTOPHbI aHanua ueneii (RAS®ZVH-K42) S, , S,,, monynb, Gasa, moaynb + dasa, anarpamma Bonbnepra-Cumuta, KCBH, koadduument
OTPaXeHusi, m , OAHOMOPTOBbIE NOTEPY B kabene, aNeKkTpuyeckas AnvHa, Bpems rpynnosoi
3a/1EPXKH

BEKTOPHbIiA BONbTMETP (R&S®ZVH-K45) Mofynb + dasa, anarpamma Bonbnepta-Cmuta

N3mepeHue xapaktepucTuk nepepaym (¢ nomouybio R&S®ZVH-K39 nnu R&S®ZVH-K42)

QvHamuyeckuii ananasos (S, S,,) ot 100 k', go 300 kI, > 50 b (Hom.) > 50 ab (Hom.)
01300 k', go 2,5 Iy, >80 ab, Tn. 100 ab >80 nb, Tn. 100 ab
012,51y po 3,6 My, > 70 nb, Tn. 90 nb >70 nb, n. 90 nb
01 3,6 M 10 6 M, - >70 nb, n. 90 nb
o716 My no 8 M, - > 50 nb (Hom.)

Pexumbl oToBpaxeHns 3MEPEHINE XapaKTEPUCTIK Nepeaayn S,,, Moaynb B A1 (MoTepw, younewve)

(R&S®ZVH-K39)

BEKTOPHbII aHanm3 Leneit (RAS®ZVH-K42) S, S,,, momynb (noTepu, younenue), dbasa, Moaynb + Gasa, aNexTpuyeckan [yinHa, Bpems
TpYNNoBOIt 3aaePXKN

BEKTOPHbIit BONbTMETP (R&S®ZVH-K45) MOAyNb + dasa

VCTOYHMK HAanpSXeHWst NOCTOSIHHOTO TOKA (CMELLEHMe N0 NOCTOSHHOMY TOKY, NOPT 1 1 nopT 2)

Jlvana3oH HanpsxeHns BHYTPEHHMIA UCTOYHIK HANPSKEHNSE oT+12 B po +32 B ¢ warom 1B

MakcumanbHas BbIXOAHAS MOLWHOCTb 4 Br (6arapes), 10 BT (nuTaHue nepeMeHHbIM TOKOM)
MakcumansHoe 3HayeHue Toka 500 MA

MakcumansHoe HanpskeHue BHELUHWIA MCTOYHMK HANPSXEHNS 50 B

MakcumanbHoe 3HayeHue Toka 600 MA

O0wwme cBegeHus

[lvcnneit 6,5-ai0iimoBbIit uBeTHON XK-mcnneit ¢ paspelesmem VGA
Bpems paboTbl 0T akkymynstopa R&S®HA-2204, 4,2 A-y o3y
R&S®HA-2206, 6,3 A-y 004,54
[abaputbl (LU x B % T) 194 MM x 300 MM % 69 MM (144 mm) "
Macca MeHee 3 kr

C pyuKoil Ans NepeHoCKU.
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NWHOOPMALUA AN 3AKA3A

basoBblii 610K

Ananuzatop kabeneii u aHtenH, ot 100 k'u, 1o 3,6 Ty R&S®ZVH4 1309.6800.24
Ananuaatop kabeneit 1 aHtenHH, ot 100 kI o 8 MMy R&S®ZVH8 1309.6800.28
Mocrasnsgemble NPUHAANEXHOCTU

JINTNiA-noHHbIi akkymynstop (4,2 A=), USB-kabenb, LAN-kabenb, NoAKto4aeMblit MCTOYHIK nuTaHns, komnakT-anck ¢ M0 R&S®InstrumentView 1 fokymeHTaumen,
KpaTkoe PyKoBOACTBO MO KChyaTaLm

Onumu MO (06bIYHO NOCPEACTBOM MLEeH3Wii Ha M0)

Mpunoxenue Ans CNEKTPaNbHOrO aHanmaa R&S®ZVH-K1 1309.6823.02
Mpunoxenue ans paboTbl ¢ U3MEPUTENEM MOLLHOCTU C AaTyikamn MowwHocT R&S®FSH-Zxx unn R&S®ZVH-K9 1309.6852.02
R&S®NRP-Zxx (Tpebytotcs gatyuku motwHocT R&S®FSH-Zxx nnn R&S®NRP-Zxx) !

N3mepuTtenb MOLHOCTY kaHana R&S®ZVH-K19 1304.5987.02
MpunoxeHne Ans U3MEPEHNs CNEKTPOrpammbl R&S®ZVH-K14 1309.7007.02
/MNyNbCHbIE N3MEPEHNS C MOMOLLbIO AaT4iMKa MOLHOCTY 2 R&S®ZVH-K29 1304.0491.02
MpunoxeHne ans U3MepeHus xapakTepucTik nepeaadn R&S®ZVH-K39 1309.6830.02
[JvcTaHUMOHHOE ynpasneHune ¢ nomoubio USB unmn LAN R&S®ZVH-K40 1309.7013.02
MpunoxeHune Ans BEKTOPHOTO aHanu3a CUrHanos R&S®ZVH-K42 1309.6846.02
TpUNoXeHne Ans UBMEPEHNS C MOMOLLbIO BEKTOPHOMO BOALTMETPA R&S®ZVH-K45 1309.6998.02
MpunagnexHoctu

BY-kabenb (pmHa: 1 m), Bunka N-una/posetka N-tuna, ot 0 oo 8 I, R&S®FSH-Z320 1309.6600.00
BY-kabenb (nnmHa: 3 m), Bunka N-tuna/posetka N-tuna, ot 0 g0 8 I, R&S®FSH-7321 1309.6617.00
Bnok kanubposku, ot 2 My 1o 4 1Ty R&S®ZN-Z103 1321.1828.02
Bnok kanubposku, ot 1 My 1o 6 Iy R&S®ZN-Z103 1321.1828.12
Kom6uHmpoBaHHas kannbposoyHas Mepa XX/K3/50-0mHas Harpyska, R&S®FSH-729 1300.7510.03
st kanubposku namepennii KCBH 1 DTF, o1 0 1o 3,6 M

Kom6uHmpoBaHHas kannbposoyHas Mepa XX/K3/50-omHas Harpyska, R&S®FSH-728 1300.7810.03
s kanubposku namepernit KCBH n DTF, ot 0 go 8 Ty

Kann6poBoyHblit komnnekT, Binka N-tuna, kombuH1poBaHHas Mepa XX/K3/50-omHas Harpyaka/nepembluka, R&S®ZV-Z170 1317.7683.02
o1 0109 Iy,

Kann6poBouHblit komnnekT, posetka N-Tuna, kombuH1poBarHas Mepa XX/K3/50-omHas R&S®ZV-Z170 1317.7683.03
Harpy3aka/nepembiika, o1 0 8o 9 Iy,

Cornacylowmit attenioatop, 50/75 Om, aByHanpaeneHHblit, o1 0 1o 2,7 M, R&S®RAZ 0358.5714.02
posetka N-tuna/sunka N-tuna, fonyctumas Harpyska 2 BT, 1o6aBouHbli peanctop 25 Om

Cornacyrowmit atrenoatop, 50/75 Om, aByHanpasnerHbiit, ot 0 10 2,7 I, R&S®RAM 0358.5414.02
posetka N-tuna/sunka N-tuna, fonyctumas Harpyska 2 BT, 106aBouHblli peanctop 25 Om

Cornacyiowmii atreHioatop, 50 Om, fByHanpasneHHblit, o1 0 go 1 1T, R&S®FSH-738 1300.7740.02
posetka BNC/sunka N-tuna, gonyctumas Harpyska 1 Bt

Anantep, sunka N-tuna/posetka BNC 0118.2812.00
Anantep, Bunka N-tuna/sunka N-tuna 0092.6581.00
Anantep, Bunka N-tuna/po3etka SMA 4012.5837.00
Ananrep, Bunka N-tuna/posetka 7/16 3530.6646.00
Anantep, Bunka N-tuna/sunka 7/16 3530.6630.00
Anantep, sunka N-tuna/posetka FME 4048.9790.00
Anantep, Bunka BNC/po3etka Tuna «6aHatH» 0017.6742.00
Artenioatop, 50 Br, 20 ab, 50 Owm, o1 0 1o 6 u, posetka N-tuna/sunka N-tuna R&S®RDL50 1035.1700.52
Atrenioatop, 100 Br, 20 b, 50 Om, ot 0 o 2 Iu, po3etka N-tuna/sunka N-tuna R&S®RBU100 1073.8495.20
Arrentoarop, 100 Br, 30 ab, 50 Om, ot 0 go 2 ITwu, po3eTka N-tuna/sunka N-tuna R&S®RBU100 1073.8495.30
AnteHHa GSM/UMTS/CDMA, ¢ MarHUTHbIM KpenneHuem, R&S®TS95A16 1118.6943.16
nvanasoH 850/900/1800/1900/2100 MTy, pasbem N-Tuna

JIUTuiA-MoHHBIN akkymynsTop, 4,2 A=y R&S®HA-Z204 1309.6130.00
JIMTIA-NoHHBIRA akkymynsTop, 6,3 A-y R&S®HA-Z206 1309.6146.00
3apsiaHoe YCTPONCTBO ANS MTUI-MOHHOTO akkymynaTopa, 4,2 A-4/6,3 A-y? R&S®HA-Z203 1309.6123.00
AsTOMOGMNBLHBIN aganTep, 12 B R&S®HA-2202 1309.6117.00
Msrkasi cymka funst nepeHocKkm R&S®HA-2220 1309.6175.00

(L x B xT: 260 Mm x 360 mm x 280 mMm)
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Haumenosanve Kop sakasa

TPOYHbIA TPAHCMOPTHBI KENC R&S®HA-Z321 1321.1357.02
Yexon ans NepeHocku, BKIKYAs TPYAHYI0 06BA3KY M AOXAEBUK R&S®HA-2222 1309.6198.00
Kapra namsti SD, 8 ['6aitt R&S®HA-7232 1309.6223.00
GPS-npuemHuk R&S®HA-2240 1309.6700.03
3anacHoit USB-kabenb R&S®HA-Z211 1309.6169.00
3anacHoii kabens LAN R&S®HA-2210 1309.6152.00
3anacHoit afantep NepemMeHHOro Toka R&S®HA-Z201 1309.6100.00
3anacHoit KoMnakT-auck ¢ nporpammHbiM 06ecneyernem R&S®InstrumentView u fokymenTaumeit R&S®ZVH-Z45 1309.6946.00
MeyaTHoe KpaTkoe pyKoBOACTBO No akcnyatauum R&S®ZVH, Ha aHraMiAcKoM s3bike R&S®ZVH-Z46 1309.6900.12
leyaTHoe KpaTkoe pyKoBOACTBO Mo akcnnyataumn R&S®ZVH, Ha HEMELIKOM si3blke R&S®ZVH-747 1309.6900.11

Datynku mowwHocTH, noaaepxuBaemole onumeii R&S®ZVH-K9 (u3amepeHne cpeaHeii MOLLHOCTH)

HanpasnenHlit satamk MowHocTy, ot 25 My ao 1 My, R&S®FSH-Z14 1120.6001.02
HanpasnerHblit satamk MowHocty, ot 200 MIy go 4 My, R&S®FSH-744 1165.2305.02
YHUBEPCAbHbIN AaTyuk MowHocTy, ot 1 HBT 1o 100 MBT, ot 10 My ao 8 Iy ™2 R&S®NRP-Z211 1417.0409.02
YHUBEPCANbHBIA AaT4uK MowwHOCTH, OT 1 HBT fio 100 MBT, o1 10 MI'y fo 18 Ty ™2 R&S®NRP-2221 1417.0309.02
LLInpokononocHbIi AaTymk MowHocT, o1 1 HBT 10 100 MBT, o1 50 My go 18 Ty "2 R&S®NRP-Z81 1137.9009.02
LLInpokononocHbIi Aatymk MowwHocTh, o1 1 HBT 10 100 MBT, ot 50 My g0 40 T (2,92 mm) 12 R&S®NRP-Z85 1411.7501.02
LLInpokononocHbIit aatumk mowwHocTi, ot 1 HBT Ao 100 MBT, o1 50 MI'y o 40 My, (2,40 mm) -2 R&S®NRP-Z86 1417.0109.40
LLIupokononocHlit fatumk MOWHOCTH, oT 1 HBT 1o 100 MBT, o1 50 MI'y 1o 44 M (2,40 mm) V2 R&S®NRP-Z86 1417.0109.44
TpexkaHanbHbIA AMOAHBIA AaTymK MowHocTh, o1 100 nBT o 200 MBT, ot 10 My, oo 8 Ty, R&S®NRP8S 1419.0006.02
TpexkaHanbHbli ANOAHBIA AaT4MK MowHocT, o1 100 nBT go 200 mBr, ot 10 My no 18 My R&S®NRP18S 1419.0029.02
TpexkaHanbHbli ANOAHBIA AaT4mk MowHocT, o1 100 nBT go 200 mBr, ot 10 My no 33 My R&S®NRP33S 1419.0064.02
TpexkaHanbHblii ANOAHbIA aaTymk MotHocTy, ot 100 nBT go 200 mBT, ot 50 My, no 40 My R&S®NRP40S 1419.0041.02
TpexkaHanbHbIi AMOAHBINA AaTynK MotwHocTh, ot 100 nBT o 200 MBT, ot 50 MI'y go 50 My, R&S®NRP50S 1419.0087.02
TennoBoit patumk motHocTi, ot 300 HBT 1o 100 MBT, o1 0 0 18 Ty R&S®NRP18T 1424.6115.02
Tennosoi farynk mowHocty, ot 300 HBT no 100 mBT, o1 0 8o 33 I R&S®NRP33T 1424.6138.02
Tennosoit fatunk moHocTy, ot 300 HBT no 100 mBT, o1 0 g0 40 My R&S®NRP40T 1424.6150.02
Tennooit aatynk mMotHocTi, ot 300 HBT 1o 100 mBT, o1 0 no 50 I, R&S®NRP50T 1424.6173.02
Tennosoit gatumk mMowHocTi, o1 300 HBT go 100 mBT, o1 0 1o 67 Ty, R&S®NRP67T 1424.6196.02
Tennooit aatynk motHocTi, ot 300 HBT no 100 mMBT, ot 0 o 110 Ty R&S®NRP110T 1424.6215.02
[atuuk cpepHeit motHocTty, ot 100 nBT go 200 MBT, ot 8 k' 10 6 T, R&S®NRP6A 1424.6796.02
[atunk cpeateii mowwHoct, ot 100 nBt ao 200 mBT, ot 8 k'u, go 18 My, R&S®NRP18A 1424.6815.02

) Inq patunkos mowHocTn R&S®NRP-Zxx, Takxe Tpebyetcs USB-apantep R&S®NRP-Z4.
2 Tpebyetcs R&S®FSH-Z129 ans R&S®ZVH4 ¢ cepuithbimu Homepamu < 115331 u R&S®ZVH8 ¢ cepuitHbiMu Homepamm < 115239,
9 3apaaHoe ycTpoiicTeo TpebyeTca Ans 3apsiaa akkymynstopHoi 6atapev Hesasncumo ot R&S®ZVH.

Ba3oBblit 6nok 3ropa

Bce ocTanbHble anemeHTbl ! 1rog

Onuuu

lpoaneHre rapaHTUinHOrO CPOKa Ha OfWH O, R&S®WE1 Q6patTeCh B MECTHbI 0GUC NPOAaX GUPMbI
MpO/IEHYE rapaHTUIHOTO CPOKA Ha ABa rofa R&SCWE?2 Rohde & Schwarz.

Tpoanenme rapaHTMHOTO CPOKa Ha OANH rof, BKI0Yas EXEroaHyl0 kannbposky R&S®CW1

TMpoAneHe rapaHTUtHOTO CPOKa Ha [iBa roda, BKIK0Yas eXeroaHyio kanmbposky R&S®CW2

TpoANeHe rapaHTUHOTO CPOKA Ha OANH rOf, BKI0YAS EXErOAHYI0 kannbposky B R&S®AW1

aKKpeauTOBaHHOM METPONOTNYECKOM LIEHTPE

Mpoanexne rapaHTMAHOTO CPOKA Ha [Ba roaa, BKA0Yash eXEroaHyio kannbposky B R&SCAW2

aKKPeaMTOBaHHOM METPOIOrMYECKOM LIeHTpe

U [Ins yCTAHOBNEHHBIX ONUMIA NPUMEHAETCS 0CTAaTOYHAS rapaHTus 6a30Boro 610ka, €Cav OHa NpesblwaeT 1 rof. VicknyeHne: Bce akkyMynsTopHble 6atapen UMeIT rapaHtuio 1rog.

[ins BbIGOPa pelLenms, OMTUMaNbHO OTBEYAIOLLETO BaLLMM NOTPEGHOCTAM, 06PATUTECH K TEXHUYECKOMY criemanucTy komnanuu Rohde & Schwarz.
bnvxaiiee npeactaBuTenscTBo komnaHu Rohde & Schwarz MOXHO Haiitn, noceTns cailT www.sales.rohde-schwarz.com
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Rohde & Schwarz

bonblue yem cepBuc loynna komnannit Rohde & Schwarz, cneunanuaupytowlascs Ha npo-

» 110 BCEMY MUpY 3BOACTBE ANEKTPOHHOrO 0O0PYA0BAHMS, NpeaiaraeT MHHOBALMOH-

> Ha MecTe 1 IN4HO Hble peLLeHns B creayloLmx 061acTax: KOHTPOMb U U3MEPEHWS, Tene- 1
= B O L6 PafvoBeLLaHHe, 3aLLMLLEHHAR CBS3b, KNGEPGE30NacHOCTL, MOHUTOPUHT U

» C 6ECKOMMPOMUCCHBIM Ka4eCTBOM
» Ha [IMTENbHYIO NepCneKTUBY

TecTupoBaHue ceteit cea3u. OcHoBaHHas 6onee 80 net Hasan, aTa He3a-
BUCMMAs KOMNaHKS, WTab-KBapTMPa KOTOPOI pacnonoxeHa B r. MioHxeHe
(FepmaHms), IMEEeT LUMPOKYI0 TOProBO-CEPBUCHYIO CETb W MPELCTaBIeHa
Gonee vem B 70 cTpaHax.

www.rohde-schwarz.com/ru

PecypcocGeperatowe MeToabl NPOEKTMPOBAHUS
» Jkonoruyeckas 6e30MacHOCTb 1 3KOAOTMYECKMii Cneq
» OHeproapdEKTMBHOCTb U HU3KMIA YPOBEHb BbIOPOCOB
» Jlonruii Cpok cnyx6bl M OMTUMU3MPOBAHHBIE MPON3BOACTBEHHbIE

pacxol
Certified Quality Management Certified Environmental Management
IS0 9001 IS0 14001

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

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