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AHanM3aTopbl CNEeKTPa peasibHoro BpeMeHu

Cepus RSA6000

Teharumis 15400500

BO3MOXHOCTM 1 MPEUMYLLIECTBa

AHanusartopbl crekTpa peanbHoro spemenu cepun RSA6000 ¢ 4acTOTHbIM
AnanasoHom 6,2; 14 1 20 My
= CneKTpanbHblit aHaNN3 BbICOKOM TOHHOCTM
* Touyka nepeceyeHns MHTEPMOAYNALMOHHBIX COCTABNAKLLMX TPETEr0 NO0-
psaaka +20 abm npu yactote 2 ITu, TMNOBOE 3HAYEHME.

* OTo6paxkaemblil cpeaHUiA ypoBeHsb Wwyma — 151 gbm/Tu npu vactote 2 Ty
(-167 gbm/I'y Npw BKMOYEHHOM NpeLyCcuanTene, TUMOBOE 3HA4YeHue) no-
3BONAET OCYLLECTBAATb MOWUCK CUTHANOB HU3KOrO YPOBHSI.

ToyHocTb abcontoTHON amnauTyabl 0,5 b fo 3 Ty Ans BbICOKOrO YPOBHA
[OCTOBEPHOCTU U3MEPEHNIA.

* [IpeasapuTenbHas Cenekuns u noasneHue 3epkanbHOro kaHana obecne-
4NBAIOT LUMPOKMNIA AMHAMUYECKMIA AUana3oH B Nto60K nonoce 3axeara.
Bbicokast CKOPOCTb CBUMMPOBAHUS U Pa3peLLatoLLasn cnocoBHOCTb: MeHee
OfIHOM CeKyHAbl Npu nonoce caunuposanna 1ML u paspewerumn 10 kIu.
* BCTpOeHHbIN NpeaycunuTenb ¢ AuanazoHom Yactot ao 20 IMu.
= (Q6HapyxeHue
* TexHonorus oto6paxeHus crektpa DPX® no3BonseT nony4utb NHTYN-
TUBHO NOHATHOE peasibHoe 0TO6paXeHne PYH CUrHanoB, N3MEHAKOLLMXCA

BO BPEMEHM, C LIBETOBOW rpajaunen, OCHOBAHHOI Ha 4acTOTe NOABNEHUS
CUrHanoB.

* PeBonoLMOHHas TexHonorust DPX no3sonseT 06HapyxuBaTb NepexoaHble
MPOLECCHI C MUHUMANTbHOW ANUTENbHOCTbIO 3,7 MKC.

¢ TexHonorus caunupytoLlero DPX no3sonseT ocywecTnaT 06HapyXeHue
CMrHanos BO BCeWl nonoce npuéopa.

= Cuctema 3anycka

* 3anyck no nepexofHbiM NPOLECCaM MUHUMANbLHON ANTENbHOCTbI
3,7336MKC B 4acTOTHOW 0611acTit 1 9,1 HC BO BPEMEHHOM.

* HoBas chyHkuus 3anycka DPX Density™ nossonsiet pa6otatb Henocpea-
CTBEHHO B OKHe DPX.

* 3anyck no BpeMeHHbIM NapameTpam nepexofHbIX NPOLECCOB U CUrHaNam
TMNA PaHT.

® 3anyck no 4acTOTHOW Macke NO3BOMSET OTCNEXWUBATb NOObIE N3MEHEHUS
CWUrHana B 4aCTOTHOI 06nacTu.
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3axsat

* Bpems 3axsata A0 7,15 ¢ 8 nonoce 110 MI'y ¢ coxpaHeHuem B chopmare,
cosmectumom ¢ Matlab™.

* [1ns npoBefeHMs aHanm3a CnekTpa i BOCNPOM3BeeHNs Pe3ynbLTaToB u3me-
PEHMIn NPeayCMOTPeHa HenpepbiBHAs 3annucb CNEKTPOrpaMm no TeXHOMO-
ruv DPX B Tedenun 4444 pnen.

* Bo3moxHOCTb nogknto4eHus npo6Hukos TekConnect.
Ananus

* B03MOXHOCTb PACLUMPEHHOrO aHanM3a CUrHanoB B HECKOMbKUX 06/1a-
CTAAX OIHOBPEMEHHO NO3BONSIET GbICTPO BbIACHATL NPUYMHBI NPOGNEM
YCTPaHSATh UX.

® |13mepeHns MOLLIHOCTM, CMEKTPA U CTaTUCTUYECKME UCCTe0BaHNSA CUr-
HanoB MOMOratoT ONPeAeniTb XapakTePUCTUKI KOMIOHEHTOB U CUCTEM:
MOLLHOCTb KaHana, ACLR, 3aBUCMMOCTb MOLLHOCTY OT BpemeHu, GCDF,
OBW/EBW n nonck napasuTHbIX MOMEX.

13mepeHne napametpos ayamocurHanos u AM/4M/OM curnanos (onums
10)

13mepeHuns dazosoro wyma n pxuttepa (Onums 11).

\3mepeHne BpemMeHu YCTaHOBKY Ans 4acToTbl v dhasbl (Onuma 12).

® PaclumpeHHbIn Habop namepenui (Onuus 20) ans aHanusa UMNybCHbIX

CUTHANO0B, BKNKOYas U3MEpPeHUs BPEMEHU HApacTaHus, LINTENbHOCTY UM-

nynbca 1 gasbl Mexay UMnynscamu, No3B0oNAeT BHUMATENbHO NpoaHanu-
31poBaTh 1 NOHATL NoBeJeHe NocneaoBaTelbHOCTU UMNYNbCOB.

* AHanu3 0CHOBHbIX BUAOB LudpoBoit Mogynsaummu (Onums 21) obecneymBaeTt
(PyHKLNOHANbHOCTb BEKTOPHOTO aHan13aTopa CurHanos.

[mbkuin aHanna curnanos crangaptos 802.11a/g/j/p n WiMAX 802.16-2004
¢ mogynsumeit OFDM

[TpuMeHeHue

YnpaBneHue CnekTPOM — 0GHapYXKeHUe MOMEX 1 HeU3BECTHbIX CUrHAO0B

Paanonokaums/PaHHee 0noBeLLeHNe — ONpeaeneHine BCex XapakTepucTuk
I/IMI'IyJ'IbCHOI7I CUCTEMbI N CUCTEMbI NEPEKNIOYEHNA — XaPAKTEPUCTUKI paano-
NOKALWOHHBIX 1 UMNYALCHBLIX PY curHanos

O6Hapy)XeHue 1 YCTpaHeHUe HeMCnpaBHOCTER Npu pa3padoTke PY KOMMOHEH-
TOB, MOAYNEN U CUCTEM

Pafuno/cnyTHUKOBas CBA3b — aHaNM3 BPEMEHHbIX U3MEHEHNIA XapakTepu-
CTWKI KOTHUTUBHOIO Pasno 1 NPorpamMMHO-ynpasisieMblX PALU04acTOTHbIX
YCTPOICTB

JIMarHocTMKa aneKTpOMarHUTHbIX NOMEX — NO3BONSAET GbITb YBEPEHHLIM B TOM,
4TO MOANMUKALNS CYLLECTBYIOLLEA CUCTEMbI YCNBLIHO NPOMAET UCTbITAHNE
Ha COOTBETCTBME
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AHanusartopbl crnekTpa peanbHoro BpemeHn — cepus RSA6000
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VHukanbHas TexHonornsa otobpaxenus cnektpa DPX® no3sonser Habnoaarb
HEYCTaHOBUBLLINECS XaPAKTEPUCTNKU CUTHATIOB, YTO IOMOraeT 0OHAPYXUTh
HeCTabusibHOCTb PaboTbl CUCTEMBI, [TINTYY W MOMEXU. Ha pUCYHKe [eTaNbHO
10Ka3aH PesKo MPOUCXOAALYMI NPOLECC NEPEXOAA CUTHANA C OFHON 4acTOTbl
Ha Apyryto. HacToTa nosiBneHns CUrHanoB 0TO6PAXAETCA C MOMOLLYbIO LiBETOBOV
rpagaymmn, KOTopas rnoKasbIBaeT PEAKO MPOUCXOLALMI NPOLECC CUHUM LBETOM,
a LLyMOBOV (hOH — KpacHbIM LBETOM. @yHKuus 3anycka DPX Density BkiyeHa
M 10KA3aHa B LIEHTPE 3KPaHa B 110716 U3MEPEHNI, TaKxXe BblOpaHa onyus Trig-
ger On This™. [Tpu 1t06bIX 3HAYEHNSX NAOTHOCTY CUrHAN0B, MPEBLILLIAIOLLNX
YCTAHOBIIGHHBIN YPOBEHb, IPONCXO[NT 3aITyCK.

BbICOKOTOYHbIA aHann3 CNeKTpa n BeKTOprII7I dHann3 CUrHanos,
d TaKXe apyrne d)yHKU,VIVI

Ananuszatopbl cepun RSA6000 npuwwiam Ha cCMeHy TPaAULMOHHO UCNONb3YEMbIM
aHanu3aTopam CUrHanoB — OHW 06eCneYMBaoT JOCTOBEPHOCTb M3MEPEHWIi 1
Habop PYHKLMIA, HEOOXOAMMBIX ANS PELUEHUS NOBCELHEBHbIX 3aAad. To4ka
nepeceyeHns MHTEPMOAYNALMOHHBIX COCTABASAIOLNX TPETEr0 Nopsaka 20

ABbM 1 cpeaHnid ypoBeHb 0To6paxaembix WymoB -151 abm/Ty npu yactoTe 2
Ty 06ecne4nBaoT AMHAMUYECKUI ANana3oH, He0OX0AMMBIRA ANS COXKHbIX
13MepeHuii cnekTpa. Bce aHanu3bl NOABEPraloTCA NpeBapuUTENbHOI CenekLmni
11 HE IMEIOT 3epKasbHbIX MOMEX.

B aHanuaatopax cepum RSAB000 ncnonbaytoTes LUMPOKOMONOCHbIE (PUALTPLI
npesBapuUTENbHOI CENeKLNN, Yepes KOTOpble MPOXOAAT BCE CUrHanbl. Bam He
npuaeTcs Aenatb BbIGOP MeXAy AUHAMUYECKUM AUana30HOM W NON0COK aHanu-
32 — HEO6XOANMOCTb BbIKHOHEHUS NPeSBAPUTENLHOTO CENEKTOpa OTCYTCTBYET.
MpeganaraeTcs NONHbIA HABOP M3MEPEeHUiA MOLLHOCTM 1 CTAaTUCTUYECKUX N3Mepe-
HWUIA CUrHAMOB, BKMOYas MOLIHOCTb KaHana, ACLR, CCDF, WwnpuHy 3aHMMaemoii
nonocsl Yactot, AM/FM/PM v n3mepeHns napasutHbIx nomex. Haéop cpefcts ans
BbICOKOTOYHOIO aHanM3a AONONHAETCS CPEACTBAMI N3MepeHus ha3oBoro Lyma u
061Liero aHanuaa Mopynaumuu.

OpHako npu paboTe ¢ cMrHanamu co ckaykoo6pa3Hoil MepecTpoNKoil Mo YacToTe,
HEYCTaHOBUBLUNMUCS CUTHANAMK, HEAOCTATOYHO OAHOMO TOMbKO BbICOKOTOYHOMO
aHanu3aTopa CUrHamos.

Ananusatopbl cepun RSA6000 no3sonsat Bam nerko 06Hapyxutb npo6nembi,
KOTOpbIe MOrYT BO3HWKHYTb B MPOLIECCE Pa3paboTkm yCTPOIACTB, B TO BPEMS Kak
Jpyrie aHanu3aTopbl CNEKTPa He 3adpUKCHUPYIT UX. YHUKaNbHas TeXHONorns
0TO6paXeHus cnekTpa curHanos DPX no3BonseT nosyynTb UHTYUTUBHO NOHSATHOE,
peanbHoe M306paXeHNe HECTALMOHAPHBIX CUTHANOB, M3MEHSIOLLMXCS BO BPEMEHM,
B 4aCTOTHOM 06/1aCTN C LBETOBO rpagaumen curHanos. [laHHas TexHonorus
npegocrasnfeT Bam BO3MOXXHOCTb HEMOCPEACTBEHHO Y6eanTbCa B CTabUIIbHOCTY
pa6oTbl Bawuen cuctembl MK HeMeAIeHHO 0TO6Pa3NTb NPo6NEMy, KOraa OHa
BO3HMKAET. Takoe 0TO6paXKeHue NepexoaHbIX MPOLECCOB CUrHAN0B, BbICTPO U3-
MEHSAIOLLMXCS BO BPEMEHM, HEBO3MOXHO NPY NCMOMb30BAHNN JPYriX aHANM3a-
TOPOB cnekTpa. [ocne Toro kak npo6nema 06HapyXXeHa, aHanm3aTopbl crnekTpa
cepun RSA6000 moryT 6bITb HACTPOEHbI HA 3anyCK, 3aXBaT M3MeHsLoLLMXCs PY
CUrHANOoB B TEYEHNE OMPESENEHHOr0 MPOMEXYTKA BPEMEHN 11 aHANWU3 C BPEMEHHOM
Koppenisiumeli Bo BCex 06n1acTax. Bbl nosy4aete Ha60p yHKLMIA BbICOKOTOYHOIO
aHanu3aropa CnekTpa, LMPOKONOI0CHOr0 BEKTOPHOTO aHan13atopa curHana n
aHanM3aTopa CreKTpa peanbHoOro BPEMEHM C YHUKAIbHOI BO3MOXHOCTBIO 3anycKa,
3axBara W aHann3a B 0fHOM npuéope.

O6Hapy»xeHune

3anaTeHTOBaHHasi TEXHONOrUs 0To6paxeHus crnektpa DPX® no3sonset Bbino-
HAITb aHANM3 NePeX0AHbIX MPOLECCOB CUrHAMOB B PEanbHOM PEXMME BPEMEHMU.
BbinonHeHme fo 292 968 4acToTHbIX Npeobpa3oBaHuii B CEKYHAY NO3BONAET
0TO6PaXaTh B 4aCTOTHOM 0671aCTV NEPEX0AHbIe NPOLECChl UTeNbHOCTbIO 0T
3,7 MKC. 9TO Ha MHOTO NMOPAAKOB NMPEBbILLAET CKOPOCTb PA6OTbI YCTPOWCTB C Tex-
HONOTNeh CBUNNPYHOLLEro aHann3a. Co6biTus MoryT 0603Ha4aTbCA Pa3nnyHbIM
LYBETOM B 3aBWUCUMOCTY OT 4aCTOTbI NOSBMEHUS HA PACTPOBOM JNCMEe, YTO AaeT
He UMEIOLLME aHANOr0B BO3MOXHOCTI MOHNMAHWSA 1 aHANM3a NOBEEHNS HeCTa-
LIMOHAPHbIX cUrHanoB. TexHonorus caunupytowlero DPX no3sonseT ckaHUpoBaTb
BECb AMANAa30H YacToT Npubopa, 4To 06eCneYMBaET 3axBaT HEYCTaHOBUBLLMXCS
CUrHamOB LUMPOKOI MONOCHI, HELOCTYMHbINA B APYrUX aHanu3aropax crekTpa.

B npunokeHusx, KOTopble TPEOYOT TOMbKO CNEKTPasibHOR MHDOpMAaLAK,
aHanuaatopbl cepuin RSAG000 o6ecnevnBaloT HenpepbiBHYH 3annch Ao 60 000
CMEKTPOB, X BOCMPON3BELEHNE 1 aHanK3. PaspeLueHne npu 3anucy cnekTpa
meHsieTcs o1 110 mMke o 6400 ¢ Ha 04HY NMHUIO, YTO NO3BOJIAET 3aNUCLIBATH
MHGOpPMALMIO B TEYEHWNE MHOTUX HEN.
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Ananusatopbl cnekTpa peanbHoro spemeHn — cepus RSA6000

o OF; 244673 GHE

Cunxponu3aums n 3axsar. Cuctema 3anycka DPX Density™ otcnexwvBaet
W3MEHEHWS B YACTOTHOW 0671aCTN U 3aXBaTbIBAET JIH06bIE OTKIIOHEHUS B NAMSATh.
[ucnneit cnekTporpammbl (1eBas naHesb) noKasbIBAET USMEHEHNE YacTOTbI U
ammnTy el Bo Bpemen. [1pn BbI60pe TOYKN BO BDEMEHN HA CIEKTPOrpamme, rae
U3MEHEHWE B 4aCTOTHOM 0611acTu NpuBOANT K 3anycky cuctembl DPX Density,
BUJ 4aCTOTHOM 0671aCTV (paBasi naHesib) aBTOMaTnyeckn 00HOBIAETCA ANA
0TO6paXeHNs NOAPOOHOro BUAA CrEKTPA B TOT MOMEHT BDEMEHH.

Cucrema 3anycka

KomnaHus Tektronix 06nagaet 60ratbiM ONbITOM pa3paboTku CUCTEM 3anycka,

1 aHann3aTopsl cnekTpa cepun RSA sBRAIOTCA Nuaepamu 0Tpacim no atum
BO3MOXHOCTAM.

Ananuaatopbl cepun RSA6000 o06ecneynBaroT yHUKanbHble DYHKLIMM 3anycka,
Heo6X0ANUMble ANs YCTPaHEHW HEMCNPABHOCTEN B COBPEMEHHbIX LU(POBbIX
PY cuctemax. Clofa OTHOCATCA 3amycK N0 BPEMEHHbIM NapameTpam, no Curia-
Nam TUNa PaHT, CNeKTPanbHOI NAOTHOCTM 1 YaCTOTHBIM Mackam.
OnpefeneHne BpEMEHHbIX NApaMeTPOB MOXET NMPUMEHATLCS K No6oMy
BHYTPEHHEMY UCTOYHUKY 3anycka, aBas BO3MOXHOCTb 3aXBaTa KpaTKOBPEMEH-
HOrO UAN AONTOBPEMEHHOr0 MMMNYMbCa B NOCNES0BATENbHOCTY, 6O 3anycka
TONIbKO B TOM CJly4ae, ecnn co6bITe B YaCTOTHON 0611aCTU LSIUTCA YKa3aHHbIN
MPOMEXYTOK BPeMeHU. 3amyck N0 CUrHanam Tuna paHT no3BonsfeT 06HapYXUTb
npo6nemMHbIe peaKne MMNYNbChI, KOTOPbIE BKITIOHAIOTCA WAN BbIKMKOYAKTCS Ha
HENpaBUIbHOM YPOBHE, YTO MPUBOAMT K YMEHbLUIEHMIO BPEMEHN 6e30TKa3HOM
paboThb.

Pa6oTta cuctemsl 3anycka DPX Density™ ocHoBaHa Ha U3MEpPEHHOI YacToTe
NOSABNEHNA UIIN NNOTHOCTN 0TO6PXEHNA cUrHanos Ha DPX. YHuKkanbHas
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dyHkums Trigger On This™ no3sonseT nonb30BaTento Bbi6paTh HE06X0AM-
Mblii curHan Ha gucnnee DPX, nocne 4ero aBTOMaTUYeCKM YCTaHABNMBAETCA
YPOBEHb ANS OCYLLECTBIEHNS 3aMycKa 40 AOCTUKEHUS U3MEPEHHOT0 YPOBHS
NNOTHOCTY. [JaHHast (DYHKLMS NO3BOMSET PErucTpUpOBaTh HU3KOYPOBHEBbIE
CUrHanbl Ha (DOHE BbICOKOYPOBHEBbIX.

Cuctema 3anycka no 4acToTHoi macke (FMT) npefHasHadeHa Ans 0TCNeXuBaHus
BCEX M3MEHEHNI B 3aHMMaeMOil Mo0ce YacToT B NpeAenax WipuHbI NonochI
3axgara.

CucTtema 3anycka no MOLLHOCTM, paboTatoLLast BO BpDEMEHHOI 0611aCTH, MOXeT
CMONb30BATbCA [/15 KOHTPOS YCTAHOB/IGHHOTO NOMb30BATENIEM YPOBHS MOLLL-
HocTy. I3MeHeHMe pa3peLLeHns nosochl NPonycKaHus Npu UCMOMb30BaHUM
CUCTEMbI 3aMyCcKa Mo MOLLHOCTY NO3BOMSET OrpaHUYMTb NONOCY NPONYCKaHNS
1 YMEHbLUUTb LyMbl. IMETCS 1Be BHELIHWE CUCTEMbI 3anycka Ansi CUHXPO-
HWU3aumuu paboTbl C APYrUMU KOHTPONIbHO-M3MEPUTENbHBIMU NpUuGopamu npu
TECTUPOBAHUM PabOTbl CUCTEM.

3axear

OfuH 3axBat NO3BOJIAET BbINOSHUTL MHOXXECTBO M3MEPEHNiA 683 NOBTOPHOO
3axBata. Bce curHanbl B N0of0ce 3axBata 3anucbiBalOTCA B ry60KYH NamsTb
npu6opos cepun RSAG000. [inuHa 3annucu n3meHsieTcs B 3aBUCMMOCTH OT
BbI6GPAHHOM MoMockl 3axata — o 7,15 cekyHabl npu 110 MIu, 343,5 cekyHAbl
npu 1 MI'y unm 6,1 yaca npu nonoce 3axsata 10 kI'y ¢ ycTaHoBKo Onuun 53
(OnuHHas namaTh). 3axBaT B PeXNUME PeanbHOro BPeMeHI CUrHaN0B Manoro
YPOBHS C 0AHOBPEMEHHbBIM HaNM4eM CUTHANOB BbICOKOTO YPOBHSA BO3MOXEH 3a
CYeT LIMPOKOr0 AMHAMUYECKOTr0 AnanasoHa, cBo60AHOro ot nomex (SFDR) (73
ab), Bo Bcex nonocax 3axsata, Bnnotb 4o 110 My (Onums 110). 3axBayeHHble
dhparMeHTbI 1060 ANWHLI MOTYT COXpaHATbes B popmarte Matlab™ YposeHb 5
Ins nocneaytoLLero aBTOHOMHOO aHann3a.
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AHanusartopbl crnekTpa peanbHoro BpemeHn — cepus RSA6000

AHanua

Ananusaropsl cepun RSA6000 npefoCTaBnsA0T BO3ZMOXHOCTH, NOBbILLAKOLLME
NPOU3BOLUTENBHOCTL PABOThI TEXHUYECKMX CMELMANNCTOB, Pa3pabaTbiBaOLLNX
KOMMOHEHTbI UK PY cucTembl, OCYLLECTBAAKOLLNX UHTErPALIMIO U NPOBEPKY
TEXHUYECKMX XapaKTePUCTUK, U TEXHUHECKNX CMEeLUaniCcToB No SKCnyataumm,
OCYLLECTBASAIOLLNX 06CNYXUBAHUE CETEN CBA3W UM HAA30P 32 MCNONb30BAHNEM
crekTpa. B fononHeHne K aHannay crnekTpa MMeeTcs BO3MOXHOCTb 0TOOPaxe-
HUS UI3MEHEHNS 4aCTOTbl U aMNAUTYAbl BO BpeMeHU. VI3MepeHuns ¢ koppensuuen
10 BPEMEHU MOTYT ObITb NPOU3BESEHbI B YACTOTHOM, (PA30BOIA, aMNANTYLHON U
MOJYNSALMOHHOI 0611aCTAX. ITO MAeaNbHO NOAXOAUT NS aHanu3a CUrHanos co
CKa4K006Pa3HOM NepecTpoiiKom No 4acToTe, UMNYMbCHBIX XapaKTePUCTUK, nepe-
KNOYEHNS MOLYNALMM, BPEMEHN YCTAHOBNEHUS CUTHANA, M3MEHEHNS A1ana3oHa
1 aHann3a HecTaLMOHAPHbIX CUrHamMoB.

B npuBesieHHON HUXKe TabnuLe nepeyncneHbl U3MepUTenbHble BOSMOXHOCTU 1
LO0CTYMHble onuumn aHanu3atopos cepun RSA6000.

OYHKUMU U3MEepeHNs

U3mepenus Onucanue

N3mepeHus YpoBeHb MOLLHOCTY B KaHarne, ypoBeHb MOLLHOCTY

MOLLHOCTM 1 4acTOTbl B COCEHEM KaHane, OTHOLIEHWE YPOBHSA MOLLHOCTH
B COCE[IHEM KaHase C HeCKONbKUMI HECYLLMMM K
YPOBHIO YTE4KM, 3aHNMaemMas nonoca, nonoca xap,
mapkep Abm/I'y, mapkep Abc/T'u, macka u3ny4aemoro
cnekTpa

BpemeHHas o6nactb P4 1Q 0THOCMTENbHO BPEMEHU, MOLLHOCTb OTHOCUTENBHO
11 CTaTMCTMYeCcKmne BPEMEHM, 4aCTOTa OTHOCUTENbHO BpEMEHH, (ha3a

13MepeHns OTHOCUTENbHO BpemeHwn, CCDF, 0THOLIEHME NMKOBOTO
3HAYeHNs K cpesHemy

13mepeHuns npu [lo 20 nuana3oHOB 4acTOTbl, BbIGOP AETEKTOPOB NOSb-

MOUCKe NapasuTHbIX — 30BaTenem (MMKOBbIA, cpefHnii, QP), dunstpbl (RBW,

nomex CISPR, MIL) n VBW B kaxaom auanasoHe. JluHeiiHas

Unu norapucMmnyeckas Lwkana 4actoTbl.

13MepeHns 1 KOHTPOSb OTKMNOHEHMS N0 a6COMTHON
MOLLHOCTW IM60 OTHOCMTENIbHO HECYLLEI 4acTOTbl.
Bo3MoxHOCTb npeacTaBneqns Ao 999 o0TKNOHeHWi B
Buae Tabnuubl ans akcnopta B dpopmat CSV.

DOyHKUMN n3MepeHnst % amnauTygHoN MOAYAALMM (+ MUK, - MNK, CP.KB.

napamMeTpoB aHano-  3HayeHue, rmyouHa Mogynauum)

roBOI MOAYNALNN YacToTHas Mofynaumua (£nuk, OT +nuKa [0 —NnKa, CPed-
HeKBaZpaTuy. 3Ha4eHue, NUK-MIUK/2, NOrPeLLH. 4acTOoTbI
®a3oBag MOAYNAUMA (£NUK, CPeAHEKBAAPATNYECKOE
3Ha4YeHue, OT + NKa 10 — NNKa)

N3mepeHne napame- MOLLHOCTb HecyLed, OLMGKa N0 YACTOTE, YacToTa
TPOB ayAMOCUTHANOB  MOAYNALMN, NapaMeTpbl MOAYAALMN (£MUK, CP.KB.,

n AM/MM/OM nuk-nuk/2), SINAD, mopynsunoHHble nckaxerus, G/LU,

curHanos (onuma 10) rapMOHUYECKME UCKKEHUS, HErapMOHWUYECKNE UCKa-
KEHUs

13mepeHuns ha3o-  3aBUCMMOCTb (ha30BOrO LyMa OT OTCTPOIKM YacTOTbl,

BOrO Wyma [ManasoH oTcTpoiikm Yactotbl o1 10 My go 1 M.

n DKNUTTEpa 13mMepeHns MOLLHOCTI HecyLLei, OLLMEKM MO 4YacToTe,

(Onums 11) CP.KB. (ha30BOr0 LUyMa, MHTErPabHOro MKUTTEPA, 0CTa-
TO4HON M

Bpems ycTaHOBKM 113mepeHune 4acToTbl, BPEMEHM YCTAHOBKM OT NOCneaHel

(yactora n ¢hasa) YCTAHOBJIEHHOI YaCTOTbI, BPEMEHW YCTAHOBKN OT

(onuus 12) nocnefHen yCTaHOBNEHHOM (hasbl, BPEMEHU YCTAHOBKM
0T 3anycka. ABTOMAaTU4eCK1A UK Py4HOIt BbIGOP
OMOPHOIA YacToTbl. HacTpausaeMble Nob30BaTENEM
nonoca u3MepeHus, yCpeaHeHNe 1 CrnaXxuBaHume.
Pa36pakoBKa no WabnoHy «rofeH/He roaeH» ¢ Tpems
OMpeLensiemMbIM1 30HaMMU.

Ha6op pacium- CpeqHss MOLYHOCTb BKITHOYEHMS, MNKOBAs MOLLHOCTb,
PEHHbIX U3MEPEHNt  CPefHAs nepefaBaemas MOLLHOCTb, ANUTENbHOCTb
MMNYNbCOB UMMyNbCa, BpEMS HApacTaHus, BPEMS Cnaja, nepuoa
(Onums 20) NOBTOPEHWS (CEKYHADI), Nepuon nosTopexns ('),

K03(hpnLmeHT 3anonHeHus (%), KoadpduumneHT 3anon-
HeHNsi (COOTHOLLIEHWE), HEPAaBHOMEPHOCTb, OCnabnexue,
Pa3HOCTb 4acTOT MeXAy UMMyNbCcamu, PasHoCTb (a3
MEXy UMNYNbCamu, CPEAHEKB. NOTPELLIHOCTb YaCTOTbI,
MaKC. MOTPELUHOCTb YaCcTOTbl, CPEAHEKB. (ha30Bas
NOrPeLIHOCTb, MaKC. (Pa3oBas NorpeLLHOCTb, OTKNOHEHNE
4aCTOTbI, OTKNOHEHNE (hasbl, BPEMEHHAs MeTKa

WU3mepenus Onucanue

AHanu3 0CHOBHbIX  AMNAuTyAa BekTopa owmnbkm EVM (cpeaHeksagpatuyHoe

BUAOB LnpoBoit 1 NnKoBOe 3Hay., EVM Bo BpemeHu), yactoTa owmn6oK

MoZynauum mogynauum (MER), norpeLtHOCTb aMnauTyabl (CpeaHe-

(Onums 21) KBafpaTM4HOE 1 NUKOBOE 3HAYEHME, 3HAYEHMe norpeL-
HOCTU amnANTYbl BO BPEMEHN), NOrPELLHOCTb (hasbl
(cpeaHeKBaApaTUYHOE 1 MKOBOE 3HAYEHNE, MOrPELUHOCTb
(hasbl BO BPEMEHM), CMELLIEHNE UCTOYHUKA, NOrPELLHOCTb
4acToThl, AMCHaNaHc KOIMULIMEHTA YCUNeHNs, KBagpa-
TypHas oLmn6Ka, Ka4ecTBO (DOPMbI BOMHBI Rho, KOHCTEN-
NALNOHHAA Jnarpamma, Tabnnuua cMMBONOB

A3mepeHue nnot- [ns namepeHns % nNOTHOCTU CUIHANOB B 1060 TOYKe
HocTn DPX (Onums  Ha gucnnee cnektpa DPX u ocyLLecTBReHNs 3anycka npu
200) YKa3aHHOM MIOTHOCTU CUrHanoB
M0 aHann3a RSAVu ~ W-CDMA, HSUPA, HSDPA, GSM/EDGE, CDMA2000
1x, CDMA2000 1xEV-DO, RFID, ha3oBblii wym,
XNTTEP,
IEEE 802.11 a/b/g/n WLAN, IEEE 802.15.4 0QPSK
(Zigbee), aHanu3 ayanocuruanos
[nbkmin ananu3 OFDM Ananu3 curianos OFDM crangaptoB WLAN
(onums 22) 802.11a/g/j/p n WIMAX 802.16-2004

e £ et

Ewi tais  ame ubmse
P e tamss 0 e
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AHam3 B HECKOJIbKUX 0671aCTAX C KOPPENALMEN 110 BDEMEHY NPELOCTaBNAET
HOBbIV YPOBEHb MOHUMAHUS IPO6IEM, BOSHUKAKLLUX 1PK PA3PaboTKe yCTPOICTB
WY IPOBEPKE PAbOTOCIOCOOHOCTH CUCTEMBI, IPU ITOM aHAN3 JAHHbIX
npo67IeM € MOMOLLYbHO 00bIYHbIX CPEACTB aHANN3a HEBO3MOXEH. Ha JaHHOM
PUCYHKE NoKa3aHo, kak namepeHusi ACLR 1 aHanm3 KayecTBa BEKTOPHOU
mogynayuy (0nyuns 21) BbINONHAKOTCS ¢ MOMOLLbIO OFHOI0 3aXBata CUrHana,
COBMECTHO C HEMPEPbIBHbIM KOHTPOIEM CIEKTPA C MOMOLLbI0 TEXHO0ruy DPX®.

4 Fal ek 07.00 dBaV tiomad | Cmar |
5 BE90 e T - T
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[Tonck napasuTHbIX MOMEX — BO3MOXHOCTb 0NPeAeneHns 40 20 HECMEXHbIX
YacTOTHbIX 00/1aCTel, KaX/as U3 KOTOPbIX MMEET CBOKO M0I0CY Pa3PELLEHNS,
110/10Cy BUAEOTPAKTA, IETEKTOP (MUKOBbIN, COEAHNIA, KBA3UMNKOBbIN) U
JANanasoHbl NPEAENbHbIX 3Ha4eHNIA. Pe3ynbTaTbl KOHTPOSIS C PErncTpaymnest

0 999 0TKIIOHeHUIT MOXHO 3KCropTUpoBaTs B hopmare CSV Bo BHeLLIHne
npunoxenus. PesynbTatel aHanm3a cnekTpa npeACcTaBasoTCS Ha INHETHO un
J10rapugMnY4eckoit LKane.
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AHanusartopbl cnekTpa peanbHoro BpemeHn — cepus RSA6000

A Tek RSAG1004
Ran  Markers Setip  Toos Window  Help

Illiri:ers li‘!\“{rci] Trig iar:] Anz I = freq: 2.0000 GHz

& Reflev: 0.00 dém Ampl

v Bermap [Hshow On

= 0.00 dim

= dBfdn:
10.0°d8

= RBW:
1.00 Abs

& d8fdw:
10.0 4B

+ 5 10068 ¥ Freq Emer -518.1 iz (Auto) Freq: 1.999999482 GH:
Rasylt; Shigts
(R Ampl ] © SBICK 1P, furgl PRTEe A
L 104 08 5 4161017990 dB  4.0000014 u
Pulse 5 L | 2441 v [RPRCIOPTRTTIIE <.0000014
-41.87 dB 3 10002072486 us 4169377899 dB | 4.0000014 u
7 |10.002847020 us |-$1.50805762 dB |4.0000014 u
8 |10.002090676 u3 | -41.96531723 4B | 4.0000004 v
9 | 10.001916062 us | 4149234772 dB | 4.0000014
o844 dE * L 10 10 AN1SRNRIT 1= |41 DIBEISRE AR |4 MNNNT _1’.. »
l Autoscale | & 92243 © Scale: 58518

Stopped Acg BW: 110,00 MHz, Acg Lengih: 203.413us | Real Time | Free Run Ref: Int | Atten: 25 48

[Maket ans paciumperHoro anamm3a curnanos (Onuyws 20) npegnaraet
aBTomaTn4eckuii pacyet 6osiee 20 napameTpoB AN KaX[oro uMiysisca.
VI3mepeHrns MNKOBOW MOLLHOCTH, ITESIbHOCTY UMITYJTbCa M (DPOHTA, MySibCaLmi,
OMOXUTESTbHBIX 1 OTPULATENbHBIX BbIOPOCOB U (ha30BbIX CABUTOB MEXLY
WMITYSIbCaAMY 3HAYUTEITLHO YNIPOLLAIOT MPOBEPKY CXeM. A TaKne 3MepeHNs, Kak
WmnynbcHas xapaktepuctuka n OLwmbka (hasbl N03BOSSIOT TOYHEE OLEHUTh
ka4ectBo JTYM-umnynbcoB. Ha pucyHKe nokasaHa rpynmna uminysbCoB (Cresa
BBEPXY), /151 KOTOPOWI Obln1a aBTOMATUHECKY PACCYUTAHA J/INTENbHOCTb MMITYSTbCOB
W UMIYTIbCHAS XaPAKTEPUCTNKA (cripaa BHU3y). CrieBa BHU3Y MOKA3aHo JeTanbHOe
NPEACTABACHNE UMITYTIbCHO XapaKTePUCTUKY, & CIPABA BBEPXY 0Ka3aH Ancrnen
DPX®, ucronb3yembiii 41151 MOHUTOPUHIA CIIEKTPA.

& e
s

» g

apa——

Wsmepenns cpasosoro Lwyma u pxuttepa (Onuywa 11) fenatot aHanm3atops!
cepumn RSAGO00A eLLje 60716€ LUEHHbIMY, TOCKOTIbKY OHU 3aMEHSIOT CTaHAaPTHbIE
npubopsI 4151 MPOBEAEHNS TaKOro POJAa M3MEPEHMIT BO MHOTuX cghepax. @a3oBbii
LLIYM MOXHO U3MEPSATL NIPY CMELLeHNAX HecyLyedi o 1 Ty, a BHyTpeHHWI
ha3oBbIif LLYM aBTOMATUHECKN YMEHbLLIAETCS, 611aro[aps OnTUMU3aLmm

110/10C 3aXBATa 1 HaCTPOEK arTeHIaToPa 1Sl Kax[oro CMeLLeHNS HecyLLen B
MaKcuManbHOM AUHAMUHECKOM AnanasoHe. B cryqae MeHee BaXHbIX M3MEDEeHI
19 YCKOPEHNS NPOLECCa MoTy<eHNs PE3ynbTaToB MOXHO BKIIIOYUTb QOYHKLMIO
ONTUMU3ALMY CKOPOCTH. [JOCTATOYHbIN SUanasoH N3MepeHnii Ana MHOrux cghep
NPUMEHEHNs 06ecrneynBaeTcs, 6,1arofaps TUIOBOMY 3HAYEHNIO 0CTAaTOYHOro
¢hasosoro wyma -132 dBc/ly npu cmeiyernn 1 MIy, yactota Hecyiuei 0 [Ty.
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v Tmcel [Flshow +/-Peakavg2 Caar

= 35000 MHz

\_,,___\\ . :

= Postion!
1.0000 MHz

~1.5000 MHz
v
= Postion: ~100.000 u:

Settled Freq: 2.445320 Glz

@ Scale: 322080 us
Setsing Tame: - 3
from Trgger: 7828 us.

Vi3meperusi BpeMeHu ycTaHoBKu (0nuus 12) BbINONHAIOTCS aBTOMATUYECKM.
[lon1b30BaTes1b MOXET BbIOPATH M0JI0CY U3MEPEHUS, UHTEPBASIbI JOMYCKOB,
OMOPHYK YACTOTY (aBTOMATUYECKU WK BPYYHYI0) U YCTaHOBUTb 3 UHTEPBANa
J0nycKa B 3aBUCUMOCTY OT BPDEMEHY 471 Pa36PaKoBKM 110 LIAGTIOHY «[O[EH/He
rofieH». Bpems ycTaHOBKU MOXHO U3MEPSATb 110 BHELUHEMY WiN BHYTPEHHEMY
3anycKy v 0T MocAeAHeN ycTaHoBIEHHON YacToTbl uin asbl. Ha pucyHke
10Ka3aHo 3MEPEHNEe BPEMEHW YCTaHOBKM reHeparopa co CKayKko00pasHoil
MEPECTPONKON 4acTOTbI 10 BHELLUHEMY 3arlyCKy.

N Amplitude vs Time

i v Trace 1 [FlShow +Peak Noral :Q@i;sm@;ﬁ | et 5000005 @
® TN w3 e AR ; -
= B J28 43k | 1 —|
10.0 8 | \
o Span: | B
100.0 Mz =)
I T

93,00 dBm

[Autoscde | v 53,00 cm

RMB: .13 dBn & Posbor: 122381 i & Scde S.006 us ¥

Mae: 3,43 dbm 8 14860 Min: -56.46 dhes ® 225 & Position: 0.000 5 @ Scale: S00.013 us

PacuumpeHHble (hyHKLUY 3anycka n TexHoaorus cannupytoyero DPX
00b6eaMHeEHbI B HOBELLEN yHKUun 3anycka DPX Density ¢ BO3MOXHOCTb IO
3anycka rpu Hann4um CUrHanoB TMNa PaHT U NCMosb30BAHNEM ONPESEIeHNs
BPEMEHHBIX NapameTpoB 3amycka. 3amyck 1o curHanam Tuna PaHT, NOKa3aHHbIN
Ha PUCYHKE, MOXHO MCM0/Ib30BATh J/15 OTCIIEXNBAHNS HECOOTBETCTBYHOLUMX
UMMY/IbCOB B NOCAEA0BATENLHOCTY, YTO 103BOSIAET YMEHBLINTL BPEMS,
3aTpaynBaemoe Ha nouck npobaemsl. OnpeseneHne BDEMEHHbIX NapameTpoB
MOXET UCMONb30BATLCSA /151 PASLAENCHUS UIMEHSIOLUMXCS UMITYTILCOB U
UMITY/IbCOB 6OJ1EE BLICOKOTO PA3PELLIEHNS B PAANONOKALUNOHHOM CUTHane nbo
L7151 3aycKa TOJbKO NP Takux CUrHanax, AAnTesbHOCTb KOTOPbIX NPEBbILLAET
YKa3aHHOE Bpems.
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TeXHUYECKNe XapaKTepuUCTUKIA

YacTOTHbIE XapaKTepUCTUKN

MapameTp Onucanue

[lnanasoH Yactot ot 9 kl'y o 20 My (RSA6120B)
o7 9 kl'y go 14 Ty (RSA6114B)
ot 9 kl'y go 6,2 Iy (RSA6106B)

LLlar ycTaHoBKM LieHTpanbHoi Yactotbl 0,1 Iy

TO4YHOCTb CYUTLIBAHMS MapKepa +(RE xMF+ 0,001 x nonoca 063opa
4acToTbl +2) Ty
RE [TorpewHoCcTb ONOPHOIA 4aCTOThI
MF Yactora mapkepa ('u)
To4HocTb nonockl 0630pa +0,3% (B aBTOMATU4ECKOM PEXuME)
OnopHas 4YacToTa
-7
SRCEeTr o S T G VicxopHas TO4HOCTL Npu Kanu- 1 x 107 (nocne nporpesa B Te4eHne
6poBke 10 MuHyT)
BKnio4eHHbl6 B 6330810 KOH(DUTYDALNIO PAGLINDEHHbIE (DYHKLIMM 3ayCKa 3meHeHne TOYHOCTM B TeveHue 1 x 10°° (nocne 30 aHei akcnmyaTaumun)
W TexHonorusa caunupyrowero DPX no3BonsitoT n0-HOBOMY B3IISIHYTb HA [HA
npoYyecc CBNnNPYILLEro aHannsa cnektpa. TexHonorus DPX nossonser m 5% 10° -
3axBaTbIBaTh COTHY ThICAY CMEKTPOB B CeKYHAY B noaoce nponyckanus 110 MIy. SMEHEHIE TOYHOCTY B TE4EHNE x10° (nepBbiii roa akcnnyatauui)
bnarogapsa aromy umeercs BO3MOXHOCTb caunuposanus DPX BO Bcem BXOJHOM roAa
Jmanasoxe npuopos cepuy RSA6000, 3o 20 [Ty. B To Bpems kak cTaHzapTHble W3meHeHme TouHocTy B Tewekne 3 x 107 (nocne 10 net akennyatauum)
aHanN3aTopbl CEKTPA MOryT BbIMOJHATb 3aXBAT 0HOM0 CREKTPA, aHann3aropbl 10 net
cepun RSA6000 3axBatbIBatOT ThICS4M CEKTPOB OHOBPEMEHHO. Takue BbICOKUE TemnepatypHblii gpend 2 x10® (o1 0 go 50 °C)
paboyne xapaKTepUCTKN NO3BONSIOT YMEHbLUNTL PUCK OTEPU CUTHANIOB C Hakannveaemas norpeLHocTs 4x 107 (8 Tevenue 10 neT nocne kanu-
BPEMEHHbIM pa3fenieHnem u HeyCTaHOBUBLLINXCA CUTHAII0B BO BPeMsA MoUCKa. (TeMHepaTypa + N3MEHeHue 6p0BKI/I, TUNOBOE 3Ha|.|eH|/|e)
TOYHOCTH)
YpOBEHb BbIXOJHOIO 3TaNIOHHOI0 >0 nbM (BbIGPaH BHYTPEHHNIA 3TNO0H)
curHana
D R B | 1 | B 8 VposeHb BbIXOZHOrO 3TANOHHOMO 0 a6 HOMUHANbHbIN KO3ULMEHT
I | - i B curHana (npoxofHom BXOA) YCUIEHNS OT BHELLHEro 3TaioHHOro

BX0[a A0 3TANOHHOrO BbIX0AR, MaKC.
BbIXOJJHOE 3Ha4eHue +15 gbm

BxofHble 4acToTbl BHeLIHero atanoHa o1 1 go 25 My (c warom 1 Mly)
+1,2288 My, 4,8 MT'u, 19,6608 MTw,

31,07 Mrry
Tpe60oBaHus K NOrPeLLHOCTY BXOAHOW  [loMmKHA HAX0AUTLCA B npejenax
4aCTOTbI BHELIHEro 3TaoHa +3 X 107 yCTAHOBNEHHON BXOAHOI
4acTOThI
MapasuTHble BIUAHNSA < -80 dBc B npefenax OTCTPOMKU

100 Kl C Lenblo NCKNoYeHns
3KpaHHbIX Nomex

Fram——] : v i (] | W [lnanasoH BXOAHOIO YPOBHS ot -10 10 + 6 ABM

] T M ) - e i 3anyck

Texronorus nosy4eHns crextporpamm DPX odecyeqm}aer HENpepbIBHbI/ Napamerp Onucatue

MOHUTOPUHI CNIEKTPA B TEYEHNE HECKOIbKNX AHEN. MOoXHO 3anucats v npo- . ABTOMATMHECKIIA. XAV, FastFrame

cmatpusars 60 000 criekTpoB ¢ HACTPaNBAEMbIM PA3PELLEHNEM HA JINHMIO OT y , AW, -

110 mc g0 6400c. MicTouHuk cobbiTs 3anycka BY Bxog, 3anyck 1 (Ha nepefHer naHenu), 3anyck

2 (Ha 3agHel naHenu), CTpo6UPYeEMBIiA, CeTb

Tunbl 3anycka [To ypoBHI0 (CTaHAAPT), N0 4aCTOTHON Macke

(onuus 52), No HapacTaH1IO UK cnagy 4acToTbl,
DPX Density, no paHTy, no BpemeHu

HacTpoiika 3anycka [TonoxeHue TOYKK 3amycka ycTaHasnuBaeTcs ot 1
10 99% o6LLeil AAnHbI 3axBaTa

KoM6MHaLUMoHHas normka B ka4ecTBe COObLITUA 3amycka MOXHO ONpejenuTb
Ka1ecTgo, Ha KOTOPOE MOXHO NONOXUTLCA 3anycka norunyeckoe BolpaxeHue Bxoa 3anyckal 11 Bxog

[osepbTech kKomnanum Tektronix, v Bbl NOAY4UTE Ka4ECTBO, HA KOTOPOE MOXKHO 3anycka2/CTpo6
nonoxutbes. Kaxabin aHanuaatop cepuun RSA6000 He TONbKO CONPOBOXAAETCS
NY4LWKUMK B OTPACAN CAYX6amu NOAAEPXKKM, HO N 06eCNeYnBaeTCs rofoBon
rapaHTue.

[lericTeus npu 3anycke CoxpaHeHue BbIGOPKN W/unu coxpaHeHue n3obpa-
XKEHUS Mpu 3amycke
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AHanusartopbl cnekTpa peanbHoro BpemeHn — cepus RSA6000

3anyck nNo ypOBHIO MOLLHOCTM

YnyyLleHHble YHKLUN 3anycka

Napametp Onucanue Napamertp Onucauue
[lnanasoH ypoBHS ot 0 5o -100 a6 oT onopHOro ypoBHs Cuctema 3anycka DPX Density
lMorpewHocTb [nana3oH nNnOTHOCTU nnotHocTb 0T 0 Ao 100%

(Bns yposHeit 3anycka 0,5 ob (yposeHb > -50 4B 0T ONOPHOr0 YPOBHSA)

>30 1B Hajl YpOBHEM .4 5 np (0T < -50 B 10 -70 ab 0T ONOpPHOro
wyma, ot 10 go 90% YPOBHS))

YPOBHSA CUrHana)

[nanasoH nonocel nponyckaHua cucTembl 3anycka

(npu makcumanbHo 0T 4 KI'y [0 20 MI'L + HEKOHTPOANPYEMbIA (CTaH-
nonoce 3axsara) [1apTHO)

ot 11 kl'y o 60 MI' + HEKOHTpONMPYeMbIiA (onuus
110)

lMorpewHoCTb YCTaHOBKM TOYKM cpabaTtbiBaHNA 3anycka

lMonoca 3axsara NOrpewHocTs = +15 He
40 MTu, nonoca
nponyckanus 20 My

[OpU30HTANbHbI
[manasoH

ot 0,25 'y oo 40 Mry
o1 0,25 'y go 110 My (onuus 110)

MuHumanbHas anutens- 3,9 MK

HOCTb cobbITMs ans 100% 3,7 mkc (onuwmsa 110)
cpabarbIBaHNS CUCTEMbI

3anycka (npn mMakcu-

MarbHbIX NOMOCe 3axBaTa

1 RBW), nnnHa Tpaccu-

posku 801 To4ka

3anyck no cuUrHany Tna paut

Onpepnenexne curHana [T0N0XMTENbHbIA, OTPULATENbHbIRA
TNa paHT

MorpeLHocTb

[Monoca 3axsara

110 MT'u, nonoca
nponyckanua 60 My
(onuws 110)

MOrPeWwHOCTb = +5 HC

(ans ypoBsHeii 3anycka +0,5 b (yposeHb > -50 ab 0T ONOPHOrO YPOBHSA)
>30 Ab Hap YPOBHEM 11 5 1 (o7 < -50 5 0 -70 AB OT ONOPHOTO
wyma, ot 10 go 90% YPOBHS)

YPOBHS CUTHana)

MuHumManbHoe Bpems Mexay 3anyckamu (pexxum Fast Frame Bkiito4eH)

3anyck no BPEMEHHbIM NapamMeTpam

Monoca 3axeata 10 MI'y <25 mkc

Monoca 3axeata 40 MI'y <10 mkc

lMonoca 3axgata <5 MKC
110 MI'y (onums 110)

CucTtema 3anycka no 4acToTHOI Macke (onuus 52)

Napamertp Onucanue

®dopma macku OnpegenseTcs nosb3oBaTenem

lopusoHTanbHoe paspe- <0,2 % 0T nonockl 0630pa
LLIEHWNE TOYEK MACKU

[lnanasoH ypoBHs 07 0 8o -80 Ab OT ONOPHOr0 YpOBHS

TOYHOCTb YPOBHSA *'

o7 0 8o -50 ab ot
OMOPHOT0 YPOBHSI

+(xapakTepucTuka kanana +1,0 ab)

ot -50 ab po -70 ob
0T ONOPHOr0 YPOBHS

+(xapakTepucTuka kaHana +2,5 ab)

[lmana3oH nonocsbl ot 100 Iy go 40 Mly

063opa o7 100 'y o 110 Mry (onums 110)

MuHumanbHas anutenbHocTb cobbiTus A1 100% cpabatbiBaHUs CUCTEMbI
3anycka (npu makcumansHom nonoce 3axsata, RBW = aBto). CobbITus,
KOTOpble UMEIOT ANMTENbHOCTb MEHbLLE YKa3aHHOI, MOTYT NPUBECTN K NOHM-
)KEHUMI0 TOYHOCT Pe3ynbTaToB, NOMY4aeMbIX C NOMOLLbIO CUCTEMBI 3anycKa no
4acTOTHOM Macke.

Monoca 3axBarta 40 MI'y

Onuws 52 (cpukcupo- 30,7 MKC
BaHHas AnuHa bro)

Onums 52 npu 10 Mlu: 3,9 mkc
3a/1aHHON nonoce 1 MIy: 5,8 mkc

paspeLueHus 100 kI'u: 30,9 mkc

Monoca 3axsata 110 My (onums 110)

Onuws 52 (cpukcmupo- 10,3 MKke
BaHHas anuHa bro)

Onumsa 52 npu 10 Mlu: 3,7 mkc
3a/laHHON nonoce 1 MTy: 5,8 mkc

paspeLueHns 100 KkI'u: 37,6 Mkc

lMorpelwHoCTb NONOXeHMa nonoca 063opa = 40 MIu:
TOYKM 3anycka + 2 mkc (RBW = ABTo)

nonoca o63opa = 110 Mru;
+ 2 MKc (RBW = ABT0)

"t pns macok >30 Ab Haf YpOBHEM Luyma.
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Tunbl U NCTOYHUKN OnpegeneHne BpEMEHHbIX NapaMeTpoB MOXET

3anycka NPUMEHATBLCA K: 3amyCcKam No YPOBHIO, N0 4aCTOTHOM
macke (onunsa 52), DPX Density, curianam Tuna
PaHT, BHELUH. 1, BHELLH. 2

[unanasoH onpeaeneqns  T1: 07 0 go 10 cekyHa
BpeMeHHbIX napametpoB  T2: o1 0 fo 10 cekyHa

Onpenenexns BpemMeHHbIX He anuHHee, yem T1
napameTpos OnuHHee T1
OnunHee T1 U kopoye T2
Kopoye T1 WJA pnunHee T2

3anyck no 4acToTHbIM rpaHuLam
[nanasou +(1/2 x (nonoca 3axsara unu TDBW, ecnu akTusHa)

MuHumanbHas anntens- 25 He ans nonocsl 3axsata 40 MI'y npu Hynesoi
HOCTb COObLITHSA RBW cuctembl 3amycka
50 He ans nonockl 3axsara 40 Mry ¢ 20 My RBW
CUCTEMbI 3anycka
9,1 He ans nonocbl 3axsara 110 My npu Hynesoi
RBW cuctembl 3amycka
16,7 HC ans nonocsbl 3axeata 40 MTI'y ¢ 60 MI'y RBW
CUCTEMbI 3anycka

[MorpeLuHOCTb BPEMEHHbIX Takas Xe, Kak W Npu YCTaHOBKe TOYKM cpadartbl-

napameTpos BaHWA 3anycka no ypoBHIO MOLLHOCTK
3anyck no BpeMeHu yaepxaHus
[nana3ox 0T 20 Hc po 10 cekyHa

BHellHss cuctema 3anycka 1

Napamertp Onucauue
[lnanasoH ypoBHs 0T-2,580+2,5B

Pa3peweHne yctaHoskn 0,01 B
YPOBHA

MorpewwHoCTb YCTaHOBKYM TOYKM CpabaTbiBaHNa 3anycka (BXOAHOE COMPOTMB-
nexune 50 Om)

Monoca 3axsara
40 Mru, nonoca
0630pa 40 My

Monoca 3axsara

110 MTu, nonoca
0630pa 110 My
(onuwus 110)

BxogHoe conpoTusneHue Bbibupaetcs conpotusneHne 50 Om/5 kKOm
(HOMuHan)

MOrpewHocTb = 20 He

MOrpewwHocTb = 12 He
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AHanusartopbl crnekTpa peanbHoro BpemeHn — cepus RSA6000

AHanua

OTo6paxenue no o6na-Buapl

MoporoBoe HanpsxeHne  dukcuposaHHoe, TTL

CTAM

BxogHoe conpotunenne 10 KOm (HomuHan)

YacToTHas 06nactb

BbI6op ypoBHA 3anycka  BbICOKMIA, HU3KMI

Bbixop cucTembl 3anycka

MapameTp Onucanue
Hanpsixenue (BbIXxogHOM TOK < 1 MA)
Bbicokoe >2,0B
Hu3koe: <0,4 B (LVTTL)

BbIXOAHOI UMneaaHc 50 Om (HomuHan)

OTo6paxKeHune crekTpa (amnauTy[a OTHOCUT. JIMHENH.
UMK 10T, 4acToTbI)

OTobpaxeHue cnektpa DPX® (oTo6paxeHue PY
CNeKTpa C LLBETOBOM rpajaunen B pexxmve peasibHoro
BPEMeHN)

CnekTporpamma (amninTyaa 0THOCWUT. 4acToTbl BO
BpPEMeHN)

OTo6paxKeHne NapasuTHbIX MOMEX (aMnIUTy[a 0THOCK-
TeNbHO JIMHENHON WA JIOT. YacTOThbl)

Da30Bblil WYM (M3MEPEH. (Pas. LWyma 1 JKUTTepa)
(onums 11)

XapakTepucTukm 3axeara

MapameTtp Onucanue

BpemenHas o6nactb
1 CTAaTUCTNYECKNE
n3mepeHus

Monoca 3axsara B
peXUMe peanbHoro
BPEMEHU

40 MIy (110 MTu, onums 110)

ALMN
110)

100 Msebi6./c, 14 61T (300 MBbI6./C, 14 61T, ONLKA

06bem namsiTn ons céopa 1116 (4 6, onums 53)
JaHHbIX

AMNAUTYAa OTHOCMTENBLHO BPEMEHN

YacToTa 0THOCUTENbHO BPEMEHU

®asa 0THOCUTENBHO BPEMEHN

Amnautyaa DPX 0THOCUTENIbHO BpeMeHU

YacTota DPX 0THOCMTENbHO BPEMEHU

®aza DPX 0THOCMTENIbHO BPEMEHM

AMNAUTYAHAs MOLYNALUNS OTHOCUTENLHO BPEMEHN
YacToTHas MofynaLmMs OTHOCUTENbHO BPEMEHN
®a3oBas MOLyNALMA OTHOCUTENBHO BPEMEHN

P4 1Q oTHOCUTENBHO BPEMEHN

0630p BpemeHu

CCDF

OTHOLLIEHWE NUKOBOTO 3HAYEHNS K CPEAHEMY 3HAYEHNIO

MuHuManbHas panHa 64 BbIGOPKM
3axsara
PaspeLueHue yctaHoBku 1 BblGOpKa

ONWHbI 3aXBaTa

Bpems ycTaHOBKM,
yacToTa u pasa

Pexum 3axsara Fast
Frame
CMeKTporpaMm)

OnuH 3axBat No3BONAET cOXpaHuTb >64 000
3anuceit (AN MMNYNbCHbIX U3MEPEHUIA 1 aHanm3a

3aBUCUMOCTb YCTAHOBKM YACTOTbl OT BPEMEHM
3aBNUCUMOCTb YCTaHOBKM (Da3bl OT BDEMEHM

(onuus 12)

Ha6op pacwupeHHbix Tabnuua pe3ynstaTos M3MepeHnin UMNyNbCoB
n3mepeHni i3mepenne onpeaeneHHoOro umnynsca u3 nocneaosa-
(onuws 20) TENbHOCTK (BbIGMPAETCA N0 HOMEPY UMMYNbCa)

[ny6uHa namatv (Bpems) 1 MUHUMarnbHOE paspeLLeHne BO BPEMEHHON

obnactu

CTatucTiy. faHHble N0 UMNyNbCcam (TEHAEHUMS pe3ynb-
TaToB M3MepeHNA MMnynbcoB 1 BIN® TeHgeHLMK, a
TaKkXe rucTorpamma)

Lindhposas aemoay-

KoHcTennaunoHHas guarpamma

Monoca 3axsara Yactora guckpe-  Makc. Bpems Makc. spemsi nauns (onums 21) EVM oTHOCUTENBHO BpeMEHM

TH3aUKUK cbopa faHHbIX  c6opa AaHHbIX Ta6nuua cmMBONOB (ABOWYHAA UMK LIECTHaALaTe-

(ang1nQ) (onums 53) pu4Has)
110 My (onywst 110) 150 MBbI6./c 1,79¢ 715¢ (C)T”;;'ﬁc*l‘ﬂar AR (ba3el OTHOCAT. BPEMEHN 1t Kae-
60 Mr'y (onuusa 110) 75 MBbl6./C 3,58 ¢ 14,31 ¢ [lemoaynnpoBaHHblii [Q 0THOCUTENBHO BPEMEHM
40 Mry 50 MgbI6./c 477 ¢ 19,08 ¢ naskosas gnarpamma
20 Mry 25 Mabi6./c 9,54 ¢ 38,17 ¢ Pewwervaras auarpamma
OTKNOHEHME YaCcTOTbI OTHOCUTENbHO BPEMEHN
10 My 12,5 MBbI6./c 19,08 ¢ 76,35 ¢ -
N3mepenne yxona AHanu3 curHana MoXHO NPOBOANTb Ha LEHTPanbHOI
5Mruy 6,25 MBbi6./c 38,17¢ 152,7 ¢ 4aCTOTbI 4aCcTOTE WA HA HA3HAYEHHOI YacTOTe M3MEepeHms 40
2 Mly*2 3,125 MBbI6./C 429¢ 1718 ¢ NPefenos noaoc 3axsara 1 M3MepeHus npuobopa
1My 1,56 MBbi6./c 858 ¢ 3435¢ Mn6knit aHanu3 OFDM  KoHcTennsunoHHas auarpamMma, CymMma CKansipHbIx
500 KTy 781 KBbl6./C 1717 ¢ 6871 ¢ (onums 22) n3mepeHnin, EVM nnn 3aBUCMMOCTb MOLLLHOCTU OT
: : : HecyLLeil, TabnuLa CUMBOMIOB (ABOMYHAS MW LWECTHAA-

200 kl'y 390 KBbl6./c 343,5¢ 1374 ¢ LaTepyHas)
100 kl'u 195 Keebi6./c 687,1¢ 2748 ¢ WcTopms c6opa Bocnpou3BeeHme BCEro COAepXKaHNs NamaTi 3axaaTa
50 kl'y 97,6 KBbl6./c 1374 ¢ 5497 ¢ DAaHHbIX UNu NOJKOMNIIEKTa 3axBaTOB U hpermoB. B nctopuu
20 KTy 48.8 K8bl6./C 2748 ¢ 10955 ¢ MOXET XpaHuTbCa [0 64 000 3axBaToB (KaxAblil ¢

: : OZHUM UMM HECKONbKUMU dopeitmamu), 6o 1 16
10 My 24,4 Kebl6./c 5497 ¢ 21990 ¢ BbIGOPOYHBIX JAHHbIX, BKIK0YAs JaHHbIE CrIEKTPO-
5kly 12,2 KBbl6./C 10955 ¢ 43980 ¢ rpammbl DPX, B 3aBUCMMOCTY OT TOr0, Kakoi 06bEM
2 KTy 3,05 Kebl6./c 43980 ¢ 175921 ¢ KOH4WTCA GbicTpee
1My 1,52 KBbl6./C 87960 ¢ 351843 ¢
500 Iy 762 Bbl6./c 175921 ¢ 703687 ¢
200 Iy 381 Bbli6./c 351843 ¢ 1407374 ¢
100 Iy 190 Bbi6./c 703687 ¢ 2814749 ¢

2 B nonocax 063opa <2 MI' 3anoMUHAOTCA laHHbIe ¢ 60J1ee BbICOKMM Pa3peLleHIEM,

YTO NPUBOANT K COKPALLEHNIO BPEMEHN COOpPA AaHHbIX.
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AHanusartopbl cnekTpa peanbHoro BpemeHn — cepus RSA6000

Xapaktepuctunkn aHanusa u PY cnekrpa
lMonoca nponyckaxus

MapameTp Onucanue

PaspeLuenne nonocbl nponyckaHus

[lnanasoH paspe- 07 0,1 My go 8 MIy,

LLIEHWS NONOCh! 01 0,1 Ny go 10 MIy (onums 110)
NponycKaHus (aHanu3

CcrnexTpa)

®opma nonocsbl paspe- bnuska k layccosont, hopm-takrtop 4:1:1 (60:3 b)

LueHus +10%, TUNOBOE 3Ha4eHune

To4HOCTb NoNoCHI +1 % (pexum aBToycTaHoBku RBW)

paspeLueHus

Opyrue Tunsl nonoc  OkHo Kaiizepa (RBW), -6 ab Mil, CISPR, okHo
paspeLueHus Bnakmana-Xappuca 4B, 0HaKoBOe OKHO (HET), OKHO C

nnockoil BepLunHoit (CW amnn.), OKHO XeHuHra

Monoca nponyckanus Buaeo

www.tehencom.com

DPX® — 06pa6oTKa cnekTpa CUrHanoB ¢ NOMOLLbI0 LMEPOBOro NIOMUHOMO-

pa

MapameTtp Onucauue

CkopocTb 06paboTkm cnek- 292 968/c
Tpos (RBW = aBto, fnuna

Tpaccuposku 801)

Pa3peLueHne pactposoro 201 x 801

nucnnes DPX

[OuHamny. gnanasoH ugetos  8G (99 nb)

pactposoro gucnnes DPX

NHdhopmaums o mapkepe

AmMnNAnTYAa, 4acToTa U NNOTHOCTL CUrHANOB
Ha gucnnee DPX

MuH. AnuTenbHOCTb curHana
ns 100% BepoATHOCTU 06Ha-
PYXXEHUS (NPU BKIHOYEHHOM
pexume yaepxxaHus Makcu-
Myma)

5,8 mkc (3,7 mKce, onuma 110)

Monoca nponyckanns 1Ty o 10 MIL + WKMPOKO OTKPbITbIN

[nanasoH nonocsl 0630pa

01100 'y go 40 Mry (110 MTy ¢ onumen 110)

BNAEO (HenpepbIBHas 06paboTKa)

RBW/VBW makc. 10 000:1 [lnanasoH nonocel 0630pa [0 MONI0ChI NPonyckaxus npuéopa
RBW/VBW MuH. 1:1 + LIMPOKO OTKPBITHIN (cBunvposarue)

PaspeLuenue 5 % OT BBOANUMOIA BENNYMHbI Bpema Bbiiepxky Ha oAMH 0T 50 Mc Ao 100 ¢

ToyHoctb (TMnoBas)  +10 %

Monoca nponyckanua Bo BpeMEHHOI 06nacTi (amnnuTyaa B 3aBUCUMOCTH OT
BPEMEHH)

[nanazox nonocsl
nponyckaxus B0
BPEMEHHOIA 06n1acTu

He meHee, 4em ot 1/10 go 1/10000 oT nonocsl 3axsara,
1 Ty MUHUMANBHbIA

®opma nonocsl
NpOnycKaHns BO

<10 MT'u, 6nu3ka k layccosoii, hopm-chaktop 4,1:1
(60:3 ab), TnoBas

BPEMEHHOI 067aCTH 20 My (60 M, onuwst 110), dhopM-chakTop <2,5:1

(60:3 ab) Tnnosas

To4YHOCTb NONOCHI
nponyckaxus BO
BPEMEHHOI 06n1acTu

071y go 20 My = +1%, (aBTOYCTAaHOBKA)
20 MIy v 60 Mry = +10%

MuHumanbHble ycTaHasnmBaemble nosocsl paspeluenus (RBW) aHanusa
CreKTpa B 3aBUCMMOCTH OT NONOCkl 0630pa

Monoca o630pa Monoca paspeLuenuns

ar

0O6paboTka pe3ynbTaToB Tpac-
CUPOBKM

PacTpoBbIin aucnnei ¢ LBETOBOI rpajaLme,
+MUK, -NUK, cpeaHee

[lnuHa Tpaccuposkm

801, 2401, 4001, 10401

To4HOCTb MoNoCkl paspe-
LUEeHMS

7%

AMNNNUTYLHbIE, YACTOTHbIE W (DA30BbIE XAPAKTEPUCTUKYN (HOMUHANbHBIE)
TexHonorun DPX® ¢ HyneBoii nonocoii 063opa

NapameTp

Onucaunue

[lnanasoH Nonocsl M3MepeHuii

0Ot 100 'y 4O MaKcUManbHOIA NONOCHI 3axBaTa
npuéopa

[lnanasoH nosiockbl U3mMepeHun
BO BPEMEHHOIA 061acTy
(TDBW)

He meHee, yem ot 1/10 go 1/10000 ot nonocel
3axsata, 1 'y MUHUMYM

[MorpewHocTb NONOCkl U3Me-
peHnit BO BPEMEHHOI 061acTu
(TDBW)

1%

>10 My 100 My

[nanazon ceunuposanus no 100 HC (MUHUMYM)
>1 My go 10 Mry, 10Ty BPEMEHM 1 ¢ (Makcumym, npu nonoce uameperuin >60 Mru)
>5 kMY go 1 Mrry 1Ty 2000 ¢ (makcvmym, npu nosoce uamepenmin < 60 M)
<5 KMy 01Ty [TorpewHocTb n3MepeHns + (0,5 % + NOrpeLwHoCTb OMOPHON YaCcTOTbl)

Tpaccu, LETEeKTOpPbI U d)yHKLlI/II/I aucnnesa cnekTpa

MapameTp Onucanune

Tpaccbl Tpu Tpacchl + 1 MaTeMaTMYECKU PacCuUTaHHbIRA CNEKTP
+ 1 Tpacca cnekTporpammbl Ans 0TO6PaXKEHNS CnekTpa

[JetekTop MK, oTpuUaTenbHbIA NUK, CPEHEe 3Ha4eHue, £NuK,

BbI6OPOYHOE 3Ha4eHune, CISPR (cpeaHee, nuKoBoe,
KBa3WMMKOBOE, YCPeHEeHUe NorapucdmMoB 3Ha4eHMi)

@YHKLMM TPaCCMpPOBKU HopmanbHas, ycpeaHeHue, yaepXxaHue Makcumyma,
yaepXXaHue MUHUMYMa, YCpeaHeHne norapugmos
3HaYeHuin

[InnHa TpaccupoBKm
cnexTpa

801, 2401, 4001, 8001 unu 10401 To4ka

www.tektronix.com

BpemMeHu

MorpeLwHoCcTb BpEMEHN
3anycka npu HyneBow nonoce
0630pa (3anyck no ypoBHI0
MOLLHOCTI CUrHana)

+ (Bpems CBUNMPOBAHMS C HYNEBOIi NONOCOI
0630pa/400) B TO4Ke 3anycka

YacTOTHbI f1ana3oH oTobpa-
XeHuns DPX

+ 100 MI'y makcumym

Da30BbIi AnanasoH 0To6pa-
XeHus DPX

+ 200 rpagycoB MakcuMyMm, CBEpHyTas asa
+ 500G rpaaycos, pa3BépHyTas (hasa

XapaktepucTuku crnektporpamm DPX®

MapameTp Onucanue

[lnanasoH nonocsl 01 100 'y 0 MaKcMManbHOW NONOCkI 3axBaTa
0630pa

Bunabl Tpacc cnekTpo-  + MUK, -NUK, YCPeAHEeHHas (ch)

rpamMm DPX®

[nuHa Tpacc cnektpo- OT 801 oo 4001

rpamm DPX®

06bem NamsaTi crek-
Tporpamm DPX®

[nuHa Tpaccel = 801: 60 000 Tpacc
[nuna Tpaccel = 2401: 20 000 Tpacc

[nuHa Tpaccel = 4001: 12 000 Tpacc

PaspeLuerne no

BPEMEHW Ha NUHUIO Tenem

0T1 110 mKc fo 6400 mKc, HacTpamBaeTcs Nonb30Ba-

Makc. Bpems 3anucu
B 3aBUCUMOCTKM OT
pa3peLLeHna NUHNK

07 6,6 cekyng (npm 801 Touke Ha kpusyto, 110 MKc/
nuHno) fo 4444 nxen (npu 801 Touke Ha Tpaccy,
6400 c/nuHMI0)
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AHanusartopbl crnekTpa peanbHoro BpemeHn — cepus RSA6000

MuH. pnutensHocTb curHana otHocutensHo RBW, (anuna kpuson 801 [lnanasoH paspeLueHuns nosockl NPonycKaHs 0THOCUTESTbHO NOSOCH!
TOYKA) 0630pa (DPX®)
Monoca RBW (klu) [Anuxa bN®  Cnektpos/c  MuH. anuTenbHOCTb Monoca 3axsara RBW (MuHumMyMm) RBW (makcumym)
0630pa curdana ans 100% 110 My 20 KTy 10 My
POI, mxc
55 My 10 kl'y 5MIy
110 Mry 10 000 1024 292 968 3,7
40 Mry 10 kl'y 3 My
1000 1024 292 968 58
20 My 5 kly 2 My,
300 2048 146 484 14,8 oM T YT
100 4096 73 242 377 S 4 : Kr” ~ KF‘
30 16 384 18 311 134,7 ; Mr” = oru o0 Kr”
20 32768 9155 2293 1 Mr” 2ooru o Kr”
40 My 10 000 1024 292 968 37 4 ” 4
500 kl'y 100 My 50 kl'y
1000 1024 292 968 538
200 kl'y 50 Iy 20 kl'y
300 1024 292 968 11,4
100 Iy 20 Iy 10 kl'y
100 2048 146 484 30,9
50 Ky 10 Ty 5kl
30 4096 73 242 93,8
20 Ky, 5Ty 2 Ky
20 8192 36 621 147,5
10 kl'y 2Ty 1kly,
10 16 384 18 311 295,0
- 5kly 0,1 Ty 500 Ny
3aBUCUMOCTb MUHUMANbHON AnNHBI 6bICTPOro Npeo6pa3oBaHus Oypbe oT Py o1r 200T
[NMHbI KPUBOIA (HE33BMCUMBbIE MONOCHI 0630Pa M PaspeLLEHs) Ku o U u
1kly 01Ty 100 'y
[INMHa KPUBOIA, TOYKK MunumanbHas gnuia brao 500 Iy 01y 50 Iy
801 1024 200 Iy 01y 20 Iy
2401 4096 100 Iy 01Ty 10Ty
4001 8192
10 401 16 384 Mun. RBW, nonoca 063opa ¢ pa3eptkoii — 10 k'Y
CrabunbHocTb

Ocrato4Has yacToTHas moaynaums - <2 'un-n 3a 1 cekyHay (95% Hagex-
HOCTU, TUNOBOE 3HA4eHMe)

YpoBeHb (ha30BbIx LWyMOB, dBc/TL npu yKasaHHoI LeHTpanbHoii YactoTe (CF)

OtcTpoiika CF=1TTuy CF=2TTy CF=6TTy CF=10TTy CF=10TTy CF=18TTy

(RSA6114B) (RSA6120B) (RSAG6120B)
Yka3aHHoe 3Hay. Tunosoe 3Hay. Tunosoe 3Hay. Tunosoe 3Hay. Tunosoe 3Havy. Tunosoe 3Hay. Tunosoe 3Hay.

100 Iy -80 -86 -80 -70 -64 -77 -70

1 kly -100 -106 -106 -96 -91 -95 -93

10 kl'y -106 -110 -110 -107 -106 -111 -108

100 kl'y -107 -113 -111 -107 -106 -112 -1

1 My -128 -134 -133 -132 -132 -130 -130

6 My -134 -142 -142 -142 -142 -142 -142

10 Mry -134 -142 -142 -142 -142 -142 -142
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Ananusatopbl cnekTpa peanbHoro spemeHn — cepus RSA6000

I Tek RSAG100A - [Phase Nofse]

HacToTHas xapakTepucTika

RY Jlvana3ox HepaBHomepHOCTb
i val /|1 ot 18 o 28 °C, ocnabnenue = 10 gb, npepycunutenb OTKNHYEH
== e o1 10 My o 3 Ty 0,5 16
Aecte —— Y >3 1Ty 1o 6,2 Iy, +0,8 ob
At e >6,2 Ty o 14 Ty +1,0 16
N (RSA6114B)
A BeH: T '
\ LU so >6,2 Ty go 20 Iy, +1,0 gb
AU & o e (RSA6120B)
Awci g o1 5 o 50 °C, Bce HAacTPOWKKM aTTEH0aTopa (TMNOBbIE)
A 100 Hx 1 HHr 10 Mz 100 haer 1 Mz I 10 M m ot 9 KrLl ,ClO 3 rrLl i0'7 p'B
Cavrins Powver: 0,00 cBm >3 Fru no 6,2 ITu 10,8 ﬂ,B
- - - >6,2 My po 14 Iy +2,0 nb
TnnoBovi (ha3oBbivi LLYM, U3MEPEHHBIN C NOMOLLYbI onLmy 11. (RSAG114B)
>6,2 Ty ao 20 My +2,0 ob
(RSA6120B)

Amnnutyga
(XapakTepucTuKn 3a UCKITIOYEHUEM OLLINOKM paccornacoBaHus)
Onucanue

OTo6paxaemblii CpeaHUiA YPOBEHD LLYMA K MaKCK-
MasnbHOMY U3MePSEMOMY BXOAHOMY YPOBHIO

ot 0 ab o 75 ab, ¢ warom 5 ab

MapameTp
[nanasox nsmepeHus

[lnanasoH BX0JHOro arTe-
HioaTopa

MakcmmanbHbI 6e30MacHbIN BXOLHOW YPOBEHb

CpegHuii HenpepbiBHbIA  +30 AbMm
curuan (P4 arteHioarop

>10 ab, npeaycunutenb

BbIK/1.)

CpenHuii HenpepbIBHbIA - Onuus 50: +20 abm
curHan (PY artentoatop Onuwsa 51: +30 gbm
>10 gb, npegycunutens

BKI.)

mnynbeHbIn PY curian 75 BT
(P4 atteHtoatop >30 ab,

LUT. UMN. <5 MKC,

K03(hh. 3anonHeHus

0,5 %)

MakcmmanbHbIi 3MepsieMblii BXOAHOI YPOBEHb

CpeaHuit HenpepbiBHbIA  +30 AbM
curnan (PY artenioarop:
aBTO)

VimMnynbcHbId PY curan 75 BT
(PY atTeHtoarop: asTo,

LUAT. UMN. <5 MKC,

K03chdh. 3anosHeHs

05 %)

Makc. HanpsbkeHue noct.  +40 B

TOKa

Jlorapudomuyecknin ot 0,01 nb/pen. po 20 ab/gen.

Onana3oH gucnnea

[leneHuns aucnnes 10 geneHuni

EanHnupbl oTo6paxeHns nbm, nbmB, BatTbl, BonbTbl, AMNepsb!, ABMKBT,

RSA6106B, npegycunutens BknioyeH (onuus 50), (ocnabnenue = 10 gb)
oT 1 My po 6,2 Iy, +2,0 ob

RSA6114B n RSA6120B, npegycunutenn BkNo4eH (onuus 51), (ocnabnenmne =
10 gb)

o1 100 Kl'y fo 8 Iy +1,5 ob
ot 8y po 14 MMy, +3,0 b
oT 14 Ty no 20 My, +3,0 ob
(Tonbko ans RSA6120B)
[orpelHOCTb aMnaunTy bl
MapameTp Onucanue
A6contoTHas norpewwHocts 0,31 oAb
AMNAUTYAbI B TOYKE Kanu-
6posku (100 My, curHan
—20 abm, ocnabnexue
10 ab, ot +18 go +28 °C)
[TorpeLwHoCTb Nepekno- +0,2 ob

YeHUs BXOJHOIO aTTeHIo-
aTopa

AGCONOTHAs NOrpPeLIHOCTb aMMNAMTY/bI HA LIEHTPaNbHOIA YacToTe, A0BepH-
TeNbHbIA UHTEpBan 95%

ot 10 My go 3 My +0,5 b
o131y o 6,2y +0,8 ob
0T6,2 My go 20 My +1,5 0b

KCB
(ocnaénenue 10 gb, 6e3 npegycunutens, LY B npegenax 200 MI'y, 0T 4acToTbl
n3meperus KCB)

ot 10 My go 4 My <1,5:1
oT4 Ty po 6,20y <1,6:1
016,21y go 14 1My, <1,9:1
(Tonbko RSA6114B)

0T6,2 My ao 20 My <1,91

(tonbko RSAG120B)

KCB ¢ npeaycunutenem
(ocnabnenue 10 ab, ¢ npeaycunutenem, L4 8 npegenax 200 MIL 0T 4acToTbl
n3mepeHus KCB

nbmkB, nbmkA, abBT, AbB, n6B/mM 1 gbA/M o1 10 My go 6,2 Iy, <1,5:1
PaspeLuenue cyuTbiakus 0,01 ab (Tonbko RSAG106B)
mapkepa, B efuHuLax ab oT 10 My go 4 TTy <1,5:1
PaspelueHune cyuTbiBaHns  3aBUCUT OT ONOPHOrO ypoBHA, oT 0,001 MkB oT4 1My o 6,20y <1,6:1
MapKepa, B BONbTax 07 6,2 Ty go 14 MMy <1,91
[nanasoH yctaHosku onop- war 0,1 ab, o1 -170 go +50 AbM (MWH. OnOpHBIA (Tonbko RSA6114B)
HOTO YPOBHA ypoBeHb -50 AbM Ha LeHTpanbHoN YacToTe 0T 6,2 Ty 10 20 My <1,9:1

<80 Mru)

JINHEHOCTb YPOBHS +0,1 b (o1 0 o -70 ab OT ONOPHOro YPOBHSA)
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(Tonbko RSA6120B)

S0t +18 no +28 °C, onopHblii ypoBeHb < —15 AbM, aTTeH0aTop: aBTo, YPOBEHb CUrHANA
ot -15 o -50 abm. Monoca paspewenns o1 10 'y o 1 My, nocne HacTpoiiKu.
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LLymbl 1 nckaxxeHns
VIHTepMOLYNALMOHHbIE NCKaXeHMs 3-T0 nopsaaka™ (TUnoBble)

[lnana3oH yactor  WHTEPMOAYNALUNOHHbIE UCKA-

XeHus 3-ro nopspka, dBc

Touka nepecevenus no
MHTEPMOAYNALNOHHBIM
COCTaBNAKWMUM 3-T0
nopspka, gbm

KoHTponbHo-u3meputenbHble Npubopbl 1 060pyaoBaHue
AHannsartopbl cnekTpa peanbHoro BpemeHn — cepus RSA6000

RSA6106B, RSA6114B

9 Kkly - 100 My 77 +13,5
100 My - 31Ty -80 +15

3My-62TMMy -84 +17

6,2y - 14Ty -84 +17

RSA6120B

9 Kkl - 100 My —79 +14,5
100 My - 31Ty -90 +20

3My-62IMy —-88 +19

6,2 My - 20 Ty -88 +19

' YpoBeHb KaXA0ro curHana —25 nbm, onopHblid yposes —20 gbm, ocnaénexue 0 ab,
pasHeceHue ToHa 1 MTL.

Mpumeyanue. To4ka nepeceyeHns N0 MHTEPMOAYNALMOHHBIM COCTABNAIOWNM 3-r0 nopaaka

paccunTbIBaNach N0 MHTEPMOAYNALMOHHBIM UCKXKEHNAM 3-r0 NopsaKa.

[apMOHMYECKINe UCKAXEHUS 2-r0 nopaaka °

Yactota Wckaxenus 2-ro nopspaka (Tun.)

10 Mly - 3,1 Muy*5 <80 dBc

53,1 Ty -7 M5 <80 dBc
(RSA6114B)

>3,1 Ty - 10 ITy*6 < -80 dBc
(RSA6120B)

540 pbm Ha BY Bxope, ocnabnenue 0, 6e3 npeaycunuTens, TUNOBOE 3HaYEHUE.
"6 <80 dBc, -25 abm Ha BY Bxoge, ocnabneHue 0, 6e3 npeaycunutens, pexum «B4 u N4
ONTUMU3ALNS» AN PACLUMPEHNS AMHAMUYECKOr0 AnanasoHa.

CpeaHuit ypoBeHb COBCTBEHHbIX LYMOB7, 6e3 NpeaycunuTens

[lnanasoHn yactot Hom. 3HayeHue Tun. 3HayeHune

www.tehencom.com

XapakTtepucTuku npeasaputensHoro yeunutens RSA6114B u RSA6120B
(onums 51)

Onucaunue

ot 100 kl'y ao 14 My (RSA6114B)
ot 100 kl'y o 20 My (RSA6120B)

KoadpcpuumeHt wyma Ha <6 ab Ha 10 Ty
yactote 10 My

KoadhcpuumeHt
YCUNEHUs

3awwTa ot anekTpocTa- 500 B (Mogenb 4enoBeveckoro Tena)
TU4ECKOro paspsga

NapameTp
[nanasoH vactot

30 ab Ha 10 Ty

CpepHuii ypoBeHb COGCTBEHHBIX WYMOB*7, ¢ npeaycunutenem (RSA6106B,
onuus 50)

[lvana3oH Yactot Hom. 3HauyeHue Tun. 3Ha4YeHue

OT11 MIy go 10 My —159 gbwm/Ty -162 nbm/Ty
OT10 Mly go 1 My, —165 gbm/Ty -168 nbm/Ty
OT1Mypmo4lmuy —164 nbm/Ty -167 nbm/Ty
OT4 1Ty fo 6,2 My -163 gbm/Ty -166 pbm/Ty

T Pexum u3mepeHus: nonoca paspeLuenus 1 kru, nonoca o63opa 100 kl'u, ycpesHeHue no
100 n3mMepeHnam, pexxum MUHUMAbHOTO LYMa, BXOJ TEPMUHUPOBAH, YCPEAHEHNE N0
N0rapudMr4eckum napameTpam.

CpepnHunit ypoBeHb COBCTBEHHbIX WYMOB™7, ¢ npegycunutenem (RSA6114B n
RSA6120B, onuus 51)

[lnanasoH 4acToT Hom. 3Ha4eHue Tun. 3Ha4YeHue

Ot 100 kl'y go 1 My -122 pbw/Ty -125 pbm/Ty
071 Mry go 10 My —135 pbm/ly -138 gbm/y
07110 MI'y go 100 MTy -152 pbm/Ty -155 pbm/Ty
07100 MI'y go 4 My -164 obm/Ty -167 pbm/Ty
OT4TMTymo 14Ty -162 abm/Ty -165 pgbm/Ty
OT14 My pgo 20 Iy —160 gbm/Ty -164 pbm/Ty

(tonbko ans RSA6120B)

9 kly - 10 My -99 nbm/Ty -102 pbw/Ty 7 PexiM U3MepeHus: nonoca paspeLuexus 1 kI, nonoca 063opa 100 KIu, ycpeaHeHme no
>10 MI'y - 100 My —149 gbm/Ty -151 gbm/Ty 100 n3mMepeHnaM, pexxum MUHUMAbHOTO LYMa, BXOJ TEPMUHUPOBAH, YCPEAHEHNE N0
N0rapudMm4eckum napameTpam.
>100 MIy - 2,3 My, -151 gbm/Ty -153 pbm/Ty 0 R
52,3 Ty - 4 My 149 BTy 151 BTy CTATOMHbIE COCTABNAOLNG
>4 1Ty -6,21Ty —145 pbm/T —147 pbm/Ty, [lnana3oH 4acToT Hom. 3HayeHue
Tonbko gnsa RSA6114B 40 MI'y - 200 Mry —-90 nbm
6,2 Ty -7 Iy —145 gbm/Ty 147 pbm/Ty >200 MI'y - 6,2 My —95 nbm
7Ty - 10 My 137 gbwily 139 6wy (RSAG106B) 110 abwm (Tvnosoe)
_ B B >200 MIy - 14 Ty -95 nbm
10 My -141TTy 135 gbm/Ty 139 abm/Ty (RSAG114B)
Tonbko ans RSA6120B 5200 MM - 20 Ty 95 16w
>6,2 My - 8,2 1My —145 pbm/Ty =147 pbm/Ty (RSA6120B) -110 abM (TMnoBoe)
>8,2 1My - 15 My —149 pbm/Ty -152 pbm/Ty ‘7 Bxop TEPMMHMPOBAH, NoNoca paspewwexus 1 KTy, ocnaénetme 0 ab.
>151Ty-17,5T1Ty -145 pbm/Ty -147 pbm/Ty 3epKanbHble cocTaBnoLMe
>17,5 Ty -20 My —-143 pbm/Ty —-145 pbm/Ty Yactora Hom. 3HayeHue
‘7 PexuM U3MepeHus: nonoca paspetuenus 1 kr'u, nonoca 063opa 100 KIL, ycpeaHeHus 9 KMy -6,21Ty <80 dBc
no 100 M3MepeHnsm, PeXxxnM MIUHUMAbHOTO LLYMa, BXOA TEPMUHNPOBAH, YCPEAHEHNE 6,2y -8y <-80 dBc
10 NorapucMU4EcKUM napameTpam. (RSA6114B/RSA6120B)
XapakTepucTUKI npeaBapuTensHoro yeunutens RSA6106B (onuus 50) >6,2 [Ty - 14 1Ty <-76 dBc
(RSA6114B)
Mapametp Onucatine 56,2 [Ty — 20 Ty <76 dBc
[unanason yactor ot 1 My go 6,2 Iy (RSA6120B)
Koatbpuunert <6 b Ha 10 Ty 9 OnopHbIi ypoBeHb —30 AbM, ocnabnetue 10 Ab, BXogHoI# ypoBeHb BY —30 nbm, nonoca
g"%Mrar Ha actore paspeLuenns 10 Ty.
210y
Koacbchuument 20 pbHa 2 TTu
yCUNeHus
3auuTa ot anek- 1 kB (Mofenb 4enoBe4eckoro Tena)
TPOCTATUYECKOro
paspsga

www.tektronix.com 347
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KoHTponbHo-u3mepuTenbHble Npu6opbl U o6opyaoBaHue

AHanusartopbl cnekTpa peanbHoro BpemeHn — cepus RSA6000

Mapa3uTHble cOCTaBNAOLWME CUrHana

YactoTa Monoca o63opa <40 My, Onumsa 110
AManasoH CBUNUPOBAHMA Monoca o63opa ot 40
>40 MIry no 110 My
Hom. Tun. Howm. Tun.
30 MMy -6,2 Iy -73 dBc —78 dBc -73 dBc —75 dBc
>6,2 My —-14 Ty -70 dBc —75 dBc -70 dBc —75 dBc
(RSA6114B)
>6,2 My —-20 Ty -70 dBc —75 dBc -70 dBc —75 dBc
(RSA6120B)

10 BxopHoit yposeb BY —15 abm, ocna6netue 10 ab, oTcTpoiika >400 kI, pexum: aBTo.
BXxoaHoit curHan Ha LeHTpanbHOM YacToTe.

Mapa3uTHble cocTaBnAOWKE CUrHana Ha Yactore 4,75 u;: <62 dBc
(ueHTpanbHas yactorta o1 9 kl'y fo 8 ITu, yposeHb onopHoro curHana —30 Abm,
ocnabnenue 10 b, nonoca paspewuequns 1 k)

[lnana3oH 4acTot curHana ot 4,7225 no 4,7775 Tu, BXOAHOI ypoBeHb PY = -30 abm

IpOHMKHOBEHME CUrHana retepofuHa Bo BXOAHOM TPaKT: <-65 abm (TMnoBoe
3HayeHue, ocnabnenne 10 gb)

[lnHammyeckunin ananasox Ko uLMeHTa yTe4YK MOLYHOCTI B COCEAHMIA
KaHan"

Tun curHana, pexum
H3MepeHus

KoadhchuumeHT yTeuku MOLYHOCTH B COCEHNIA KaHan,
THN.

AHaNoroBblil BbIXOA MPOMEXYTOYHOMN 4acTOTbl U UM poBoii |1Q BbixoA

(onums 05)

MapameTtp

OnucaHue

Auanorosbii Bbixog MY

YacrtoTa

500 Mry

BbixofgHas YacToTa MOXET MeHsATbCA B npeaenax =1 MIy
MpN M3MEHEHUAX LIGHTPanbHON YacToThbl. BOKOBbIE
MON0CHI MOTYT MHBEPTUPOBATLCA CO BXOAR, B 3aBUCK-
MOCTM OT LIEHTPaNbHOM YacToTbl

BbIX0AHOM ypOBEHb

oT +3 0 -10 obm ans nukoBoro ypoBHA curHana -20
16M B PY Mukwepe (TMNoBOE 3Ha4eHNe)

KoHTponb thunb-
TpoB

HekoHTponupyemblii (M0CKas BePLUMHA) WAN UALTP
laycca 60 MIy

Monoca (HekoH-
Tponup.)

>150 MI'y (TMnoBoe 3Ha4eHne)

Monoca (chunbTp
laycca)

60 MT'u, dounbtp Faycca o -12 gb

Liuchposoit Bbixog 1Q

Tun pasbema

MDR (3M) 50 koHTaKTOB X 2

BbIx04 AaHHbIX

[laHHble KOPPEKTMPYIOTCA B 3aBUCUMOCTI OT amnin-
TYAHOI 1 (pa30BON XapaKTEPUCTUKN B PEXUME peanb-
HOr0 BPEMEH!

®opmar faHHbIX

[anHbie |1 16 6ut LVDS;
[anHble Q: 16 6ut LVDS

CocepHuit AnbTepHaTUBHbINA

Hucxopswuii kaHan 3GPP, 1 DPCH

KOHTpONbHbI BbIXOA

TaktoBas yactota: LVDS, 150 MI'y - nonoca 3axsata
>40 MT'y, 50 MT'y - nonoca 3axsata <40 MI'u, nHanKa-
Topbl DV (manHble genctautensHbl), MSW (Hanbonee

bes Koppekuyu =70 ab -70 b 3Havauee cnoso), LVDS

C koppekuueit wyma -79 0b —79 Bb KoHTpOMbHbI BXOA ~ BKMoyeH BbIxof AaHHbIX 1Q, nogkmoyenne GND no3so-
Kanan 3GPP TM1 64 NsieT BbIBOAUTb AaHHble 1Q

bes koppekuuu -69 nb —69 nb Hapactatowmit (opoHT 8,4 HC (TWN. 3Ha4eHune, CTaHAapTHas KOHuUrypaums),

C KoppeKLUyeii wyma 78 1B _78 16 TaKTOBOI YacTOThl 1,58 He (Tun. 3Ha4eHue, onuus 110)

1" /13mMepeHus BbINOAHANNCH NPY aMNAUTYAE BXOAHOTO CUrHana, HacTPOEHHOI Ha ONnTy-
MarnbHble xapakrepuctuki. (U4 = 2,13 u)

YacToTHas XxapakTepucTKa NpOMEXXYTOYHON 4acTOTbl N IMHEAHOCTb
(hasbl"?

[lnana3oH 4acToT XapakrepucTtuka TunoBoe 3HayeHue
(cp. k8.
Yacrtora (') Monoca HepasHo- Amnnut./thasa
3axBara MEpHOCTb
0,01 -6,2*" <300 Ky, +0,10 nb 0,05 gb/0,1°
0,03 - 6,2 <40 MTy +0,30 nb 0,20 gb/0,5°
>6,2 - 14 (RSA6114B) <300 KIy +0,10 pb 0,05 gb/0,1°
>6,2 - 14 (RSA6114B) <40 MTy +0,50 nb 0,40 gb/1,0°
>6,2 - 20 (RSA6120B) <300 kI +0,10 pb 0,05 gb/0,1°
>6.2 - 20 (RSA6120B) <40 MTy +0,50 nb 0,40 gb/1,0°
Onuus 110
0,07 - 3,0 <110 Mly  +0,50 pb 0,30 gb/1,0°
>3-6,2 <110 Mly  +0,50 pb 0,40 gb/1,0°
>6,2 - 14 (RSA6114B) <80 MTy +0,75 pb 0,70 gb/1,5°
>6,2 - 14 (RSA6114B) <110 My +1,0 ab 0,70 gb/1,5°
>6,2 - 20 (RSA6120B) <80 MTy +0,75 nb 0,70 gb/1,5°
>6,2 - 20 (RSA6120B) <110 My +1,0 0b 0,70 ab/1,5°

12 HepaBHOMEPHOCTb aMMINTYAHOI XapakTepuCTUKM U OTKNOHeHMe (hasbl B Nonoce 3a-
XBaTa, BKIIOYas 4aCTOTHYIO XapakTepuctuky PY.
Hactpoiika atTeHtoatopa: 10 gb

13 BblGpaH PeXMM LUMPOKOT0 AMHAMUYECKOTO ANanasoHa.

www.tektronix.com

(Bpems yLepxaHus)

[Mepenada faHHbIX

no HapacrawLiemy
(OpOHTY TaKTOBOIA
4acToThl (Bpems ycTa-
HOBMEHNA)

8,2 HC (Tun. 3Ha4eHue, CTaHAAPTHAA KOHUMrypaums),
1,54 He (Tvn. 3Ha4eHwne, onums 110)
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3mepeHne AM/HM/®M curHanos 1 ayauocurHanos Ha npsiMom BXofe
(onums 10)

TunoBble XapakTepUCTUKI NPU BXOAHbIX YacToTax <2 Tu, RBW: aBTo, ycpea-
HeHue: 0TKA., PUNILTP OTKI.

MapameTtp Onucauue

KoHTponbHo-u3meputenbHble Npubopbl 1 060pyaoBaHue
AHannsartopbl cnekTpa peanbHoro BpemeHn — cepus RSA6000

AuvanoroBas gemopynsauus

[lnanasoH 4acToT HecylLen
(Bns n3mepeHuii ayamo un
MOZYNIMPOBAHHbIX CUrHAMOB)

0T (1/2 x nonoca aHanu3a ayguocurHanos) 4o
MaKCMManbHON BXOAHOM 4acTOTbl. YPOBEHb
MCKAXXEHNIA 1 LyMa CHIKAETCA Ha YacToTax
Hxe 30 MIy

MakcumanbHas nonoca
0630pa ayaMocurHanos

10 My

AyanotunbTpbl

®HY (k) 0,3, 3, 15, 30, 80, 300, a Takxe ycTaHasn1Ba-
eMblil nonb3oBartenem unLTP ¢ rpaHnyHoN
4acToToR, pasHom 0,9 0T NoONOCkI ayanocurHana

®BY (M) 20, 50, 300, 400, a Takxe ycTaHaBNMBaeMblil

nonb3oBatesieM UALTP C FPAHUYHON 4aCTOTON,
pasHoi 0,9 0T nonocsl aygmocurHana

CTaHgapTHble OUNLTPbI CCIT, C-Message

MpeabiCKaxeHus (MKC) 25, 50, 75, 750 v 3Ha4YeHne, ycTaHaBNNBAEMOE

nonb3osarenem

®opmar haiina 3azaBaemble NONb30BATENEM Napbl aMnAUTyLa/
yactota B coopmare .TXT wnm .CSV. Makcumym

1000 nap

Avanu3 YM curHanos (uHpexc mogynsuun > 0,1)

3mepeHns UM curHanos MOLLHOCTb HecyLLeil, OWnbKa 4acToTbl
HeCyLLei, 4acToTa ayamocurHana, gesuaums
(+NuK, -NKK, NUK-NUK/2, cp.ks.), SINAD, mogy-
NALMOHHbIE nckaxeHus, /LU, rapmoHuyeckune
NCKAXKEHMS, HErapMOHNYECKINE NCKAXEHNS, (DOH
n Wym

lMorpewHocTb N3MepeHns
MOLLHOCTU HecyLei (0T

10 MI'y go 2 Tu, BxoaHas
MOLLHOCTb 0T -20 o 0 abm)

+0,85 ob

MorpewwHocTb N3MepeHus
4acTOTbl HecyLUei (Lesuaums
ot 1 go 10 kl'y)

+0,5 'y + (4acToTa nepeaarymka X OLUMOKY
OMOPHOI 4aCTOTbI)

MorpewwHocTb N3MepeHus +(1% OT (4acToTa MOLYNALMN + AeBMaLms) +

[eBuauum (4actora mogy- 50 I'y)
nauuv ot 1 kf'y o 1 MIy
MorpewwHocTb 3MepeHus +0,2 My

4acTOTbl MOAYNAUNN (BeBM-
aums ot 1 kl'y no 100 kl'y

Octatoynas YM (vactoTa mogynsuum ot 1 go 10 kly, aeBuauus 5 k)

FapmoHuyeckne nckaxenns 0,1 %

VickaxeHuns 0,7 %

SINAD 43 nb

Axanu3 AM curnanos

13mepeHne AM curHanos MoLHOCTb HecyLLen, YacToTa ayamocurHana,
ry6uHa MOZYAALNMN (+NUK, -MUK, MNK-MNK/2,
cp.kB.), SINAD, MOLyNALNOHHbIE UCKAXEHNS,
C/LLI, rapMOHNYeCKNe UCKaXKEeHNS, HerapMOoHU-

4ecKme UCKaXeHUS, (DOH 1 LLyM

MorpelHocTb N3MepeHus
MOLLHOCTU HecyLeit (0T

10 My go 2 ITu, BxoaHas
MoOLLHOCTb 0T -20 fio 0 gbm)

+0,85 ob

lMorpewHocTb 3MepeHns
rNy6UHbI MOAYNALMM (HacToTa
mogynsauum ot 1 go 100 kI,
rny6una ot 10 go 90 %)

+0,2 % + 0,01 X n3MepeHHOe 3Ha4eHne

MorpewHocTb N3MepeHus
4acTOTbl MOAYNALMN (4acToTa
moaynsaumum ot 1 kl'y go 1
Mry, ry6una 50 %)

+0,2 Ty

Octato4nas AM (vyactota mogynsumuu ot 1 go 100 Iy, rny6uHa 50 %)

FapmoHuyeckmne uckaxexns 0,16 %

HerapmoHunyeckune uckaxenns 0,13 %

SINAD 58 1b

www.tehencom.com

MapameTtp Onucanue
Axanu3 ®M curnanos

3mepeHne ®M curHanos

MoLLHoCTb HecyLlel, owrnbKa 4acToTbl
HECYLLelA, YacToTa ayamocurHana, aesnaums
(+nmK, -nuK, Nuk-nuk/2, cp.ks.), SINAD, mogy-
NALMOHHBIE NCKaxeHus, C/LLI, rapmoHuyeckue
MCKAXXEHNS, HErapMOHMYECKME NCKAKEHWS,
(oH 1 Wwym

+0,85 ob

MorpeLwHocTb N3MepeHus
MOLLHOCTW HecyLlei (oT

10 My go 2 I'Tu, BxogHas
MOLLHOCTb 0T -20 o 0 Abm)

MorpeLwHoCTb N3MepeHmns
4acTOTbl HeCyLLelt (feBmnauuns
0,628 pag)

lMorpeLuHocTs U3MepeHus
nesnauum ®M (yactota Mogy-
naumm ot 10 go 20 k', fesm-
auws o1 0,628 o 6 pag)
[TorpewHocTb n3MepeHns
4actoTbl Mogynauun ®M
(4yactora momynauuu ot 1 no
10 kl'u, nesnaums 0,628 pag)
Octatoynas ®M (vactota mopynsauuu ot 1 go 10 kl'y, peBnauus 0,628 pap)
lapmoHunyeckne nckaxenns 0,1 %

HerapmoHuyeckne nckaxernsa 1 %

SINAD 40 gb

W3mepexus ayauocurHana Ha npsamom Bxope

Mpumeyanue. B aHann3atopax cepun RSA6000 Arana3oH 4acToT ans u3me-
PEHN HeMOZYNMPOBAHHOIO ayANOCUTHANA Ha NPSAMOM BXOAE UMEET HUXKHIOK
rpaHuuy 9 kru.

AyanonsmepeHus

+0,02 'y + (4acToTa nepejarymka x norpetu-
HOCTb OMOPHOI 4acTOTbI)

+100 % x (0,005 + (4actoTa mogynsuuu/1 MIy)

+0,2 Ty

MoLHOCTb curHana, 4yactoTa ayauocurHana
(+nmK, -NuK, Nuk-nuk/2, cp.ks.), SINAD, moay-
NALMOHHbIE UCKaxeHus, C/LLI, rapmoHuyeckue
MCKAXXEHNS, HErapMOHNYECKME NCKAKEHWS,
(poH 1 Wwym

OT9 KMy mo 10 My

[lnanasoH 4acToT Ha NpAMOM
BXOAE (TOMbKO N5 ayanons-
MepeHuit)

MakcumanbHas nonoca 10 My
0630pa ayaMocurHanos
[TorpewHocTb n3MepeHns +0,2 Ty
4acTOTbl ayamocuUrHana
lMorpeLHoCcTb U3MepeHus +1,5 nb

MOLLHOCTW ayanocurHana

OctaTo4Has mopynauua (4actora mogynauuu 10 Iy, ypoBeHb BXOAHOIO
curiana 1,0 B)

FapmoHunyeckne nckaxernns 0,1 %
HerapmoHuyeckue nckaxenns 0,8 %
SINAD 42 nb
i3mepenus dasosoro wyma u pxuttepa (onuus 11)

Onucanue

0t 30 MI'y fo MakcuManbHoi YacToTbl npuéopa —
MeHbLLE, YeM BbIOPAHHbI A1ana3oH 4acTOTHOA
OTCTPOIKK

MowHoCTb HecyLeil, olwmrbKa no 4acToTe, cpes-
HEKBAAPATUYHbIA ()a30BbIil WyM, [KUTTED (MCKa-
)KEHWe BPEMEHHOro WHTepBana), ocratoyHas YM

OcTaToyHbIii (0a30BbIA WYM  CM. XapakTepucTuku (pasoBoro Lwyma

Kom6uHMpoBaHHbIiA Anana3oH MuHUManbHas oTCTPonKa oT Hecywen: 10 My
nosochl ha3oBoro wyma u MakcumanbHas oTcTpoiika ot Hecywlen: 1 1Ty
IKuTTepa

Yucno Tpacc 2
TpaccupoBka 1 usmepu- [leTeKTMpOBaHME C YCPEAHEHUEM UMK MUK
TeNbHbIe PYHKLMM CrnaxuBaroLLee ycpeaHeHne

OnTUMM3aLNS N0 CKOPOCTY UAK AMHAMUYECKOMY
AnanasoHy

MapameTtp
[lnanasoH HecyLLen 4acToTbl

13mepeHus
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Bpems ycTaHOBKM 4acToThbl 1 (hasbl (onuus 12)4

www.tehencom.com

Ha6op pacLumpeHHbIx namepenuin (onums 20)

MorpeiwHocTb YCTaHOBKK 4acToTbl ¢ 95 % [OBEPUTENbHBIM MHTEPBANOM Napametp Onucanve
(TMNOBbIM) NpKM 3afaHHOI YacTOTe, NOJIOCE M YUCNE YCpesHEHUI 13mepeHuns CpenHss MOLLHOCTb BKIOYEHWS, MUKOBAs MOLLHOCTb,
N3mepsemas 4acTota, MorpewHocTb 4acToThI NPU 3afaHHOI nonoce ;f\)neﬁ?mﬂc;es:x:a:gﬂpaalxa:ﬁ:OggghﬂnclgaeggHr?:;;ou
:":"%":::g:::" H3mepeHUi NOBTOPEHUS (CEKYHABI), YacToTa nosTopeHus (),
P ycp 110 My 10 My 1 Mry 100 kl'y K03 (ULIMEHT 3an0NHeHUs (%), KoadpuLMeHT

11Ty 3anosHeHns (COOTHOLLEHME), HepaBHOMEPHOCTb (Ab,
0AHO M3Mepenne 2 KMy 100 Ty 10Ty 1Ty %), Bblbpoc (ab, %), cnag (b, %), pasHocTb YacToT

MeXAy MMNYnbCcamu, Pa3HoCTb has Mexay umnynb-
100 n3mepeHui 200 'y 10 Ty 11y 0,11y Camu, CpeHeKBaapaTNyHas NorpeLHocTb YacToTbl,
1000 namepeHui 50 'y 2Ty 1Ty 0,05y MaKC. NOrpeLLIHoCTb YacToTbl, CPeAHEKBAAPATUYHASA
10Ty (hasoBas NMOrpeLHoCTb, MaKc. ha3oBas NnorpeLHoCTb,

OTKNOHEHWE YaCcTOTbl, OTKNOHEHWNE (ha3bl, UMNYAbCHASA
0pHo nsmepeHue 5 Ky 100 My 10Ty 5My XapaKTepucTuka (4b), UMNyNbCHas XapakTepucTuka
100 n3mepeHwmii 300 'y 10 My 1Ty 0,51y (e4. BpeMeHM), MeTKa BpeMeHH
1000 uamepeHuii 100 Iy 51y 0,5y 0,1y MuHumanbHas 150 He (cTanpapr), 50 He (onums 110)
20 Ty ANUTENbHOCTb JeTeK-

TMPYEMOro UMnynbca

OpHo n3mepenue 2 Ky 100 Iy 10 Iy 5Ty YUCIIO MMNYTIBCOB o7 1 20 10000
100 uamepeHui 2y 10y iy 05y CobcTBEHHOE BpeMs <25 HC (cTaHaapT), <10 He (onuws 110)
1000 n3mepeHun 100 Iy 5Ty 0,5y 02Ty HapacTaHus (Tur.)

MorpewwHocTb YcTaHoBKK thasbl ¢ 95 % A0BEPUTENbHLIM HHTEPBANOM (TUN.) NpH

3a1aHHON 4acToTe, NONOCE U YUCNEe YCPeHeHUA
N3mepsemasn yacToTa,

MorpewHocTb (ha3bl NPU 3aJaHHON NONOCE 3MEPEHUI

To4HOCTb U3MeEpeHUs
nMnynbcos

YcnoBus N3mMepeHust CUrHana, ecnm He yka3aHo NHOE:
OANTeNbHOCTb Mmnynbea >450 He, (150 He ¢ onuwent
110), oTHOWeHne curHan/wym >30 Ab, koadhd. 3anon-
HeHms o1 0,5 go 0,001, Temnepartypa ot +18 go +28 °C

YUCNI0 U3MEPEHUI NpH
vcpep,HeHuMp P 110 MT'y 10 Mry 1 MMy WmnynbcHas xapakTe- [nanason usmepenus: ot 15 4o 40 a6 no Beeli WwipuHe
pucTuka JTYM-umnynbca
1My lMorpeluHoCTb n3MepeHns (Tun.): +2 ob Ans curHanos
OnHo nsmepeHue 1,00° 0,50° 0,50° ¢ amnnautygoi 40 ab u ¢ 3agepxkoit o1 1% [0 40%
100 usmepeHmii 0.10° 0,05° 0,05° anutenbHocTi 1YM-umnynbea 18
1000 U3MepeHUii 0,05° 0,01° 0,01° B3BeLUV|BaH\l‘/|e OkHo TeVIﬂopa
UMNYNbCHOI XapakTe-
10Ty PUCTUKN
0OfHo M3mepeHue 1,50° 1,00° 0,50° oy M 00 M 0
o ° ° ® acToTa -umnynbca L, ANUTENIbHOCTb UMNynbca MKC, MUHUManbHasa
100 nsmepenmit 0,20 010 0,05 3a/iepXka curiana 1% ot pautensHocT umnynsca unu 10/(wmupuny J14M-umnynsca),
1000 n3mepeHunin 0,10° 0,05° 0,02° CMOTpA 4TO GonbLuUe, U MUHUMYM 2000 BbIGOPOK BO BPEMs aKTUBHOW 4acTu MMNyMbca.
20 My
0HO M3MepeHue 1,00° 0,50° 0,50° XapakTepucTKn N3MepeHns MnynbcoB
100 namepeHuit 0,10° 0,05° 0,05° AmMNANUTYRA UMAYNbCA U CUHXPOHU3ALMS UMNYNBCOB
1000 n3mepeHuit 0,05° 0,02° 0,02°

14 YpoBeHb N3MepsemMoro curHana > —20 AbM, aTTeHi0aTop: aBTo.

WU3mepenue

MorpewwHocTb (TMNOBOE 3Ha4eHue)

CpeaHss MOLLHOCTb
BK/OYEHMS* 16

+0,3 gb + a6contoTHas NOrPELLHOCTb aMMANTYADI

CpenHas nepeaasa-
emasi MOLLIHOCTb* 10

+0,4 nb + a6CcoNOTHAA NOrPELLUHOCTb aMNUTY b

[TnkoBas MOLLHOCTL *'®

+0,4 ob + abcontoTHas NOrpeLHoCTb aMnnTy bl

[nnTensHOCTb
umnynsca

+3% nokasaHus

KoathdouumeHT 3anon-
HeHus

+3% nokasaHus

15 YcnoBus N3MepeHus: AnUTenbHOCTb mnynbca > 300 He (100 He, onuus 110)

Ownbka no 4acToTe M (ha3e OTHOCUTENbHO HEMOAYIMPOBAHHOIO MMMYNLCHOTO CUrHana
Mpu NpuBeSEHHbIX YACTOTaxX M NOOCaX UMEPEHNA* 17 ¢ BOBEPUTENbHON BEPOATHOCTLIO 95 %.

Monoca o630pa UM: 2 My U4:10 My LM: 20 'y
A6c. ownbka YactoTa dasa A6c. owmbka Yactota ®a3a A6e. ownbka YactoTa ®a3a

4acToThl cnenoBaHus 4acToTbl cnepnoBaHus 4acToTbl cnefoBaHua

(cp. kB.) UMnynbLCOB (cp. k8. UMNyNbCOB (cp. kB.) MMNyNbLCOB
20 My 5 kly +13 kY +0,3° 5 kly +40 kl'y, +0,6° +8 K'Yy +60 kl'y +1,3°
40 MIy +10 kl'y +30 kly +0,35° +10 kl'y +50 Ky +0,75° +20 kl'y +60 Ky +1,3°
60 MTy (onums 110) +30 Ky +70 kl'y +0,5° +30 Kl'y +150 kl'y +0,75° +50 Ky +275 kl'y +1,5°
110 MI'y (onuws 110) +50 Ky +170 kl'y +0,6° +50 kl'y +150 kl'y +0,75° +100 kl'y +300 kly +1,5°

7 MouwHocTb uMnynbea >-20 A6M, MUKOBbIA YPOBEHb CUrHasa COOTBETCTBYET OMOPHOMY, aTTeHtoaTop = aTo, t, . - tnops, <10 MC, ONpefiENeHMe HaCTOTbI: BPY4HYI0. NPy M3meperuu
BPEMEHHbIX XapaKTepPUCTUK UMMYNbCOB HE Y4UTbIBAIOTCA NEpPeHNe 1 3aaHne (POHTbI ANUTENbHOCTbIO 60nee 10/3Ha4eHne Nonocs u3mepeHus), no namepexuto ot 50% tmw wmt

ABCONOTHas NOrPEeLIHOCTb YaCcTOTbl ONPEAENAETCA N0 LeHTPanbHOM NON0BUHE UMNYNbCa.
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OwwnbKa 4acToTbl U (ha3bl OTHOCUTENBHO UMNYNbCA C NIMHEAHOI YaCTOTHO MOAYNALMei
Mpw NpuBeeHHbIX YACTOTaX W NOA0CaX U3MEPeHN’ " ¢ OBEPUTENbHOI BEPOSATHOCTbIO 95 %.

MNonoca o630pa UY:2 My UY: 10 My UY: 20 Iy
A6c. ownbka Yactota da3a AGc. ownbka YactoTa ®a3a A6c. ownbka Yactota da3a

4acToThI CNei0BaHuA 4acToThI cNefoBaHus 4acToThI cneoBaHus

(cp. k8. MMNYNbCOB (cp. kB.) MMNY/bCOB (cp. k8. MMNYNbCOB
20 Mly +10 k'Y +25 Kl'y +0,4° +15 kl'y +30 kl'y +0,9° +25 Kl +50 kl'y +1,8°
40 Mry +12 kl'y +40 Kl'y, +0,4° +15kly +50 Ky +1,0° +30 Ky +130 kl'y +2,0°
60 MI'y (onuus 110) +60 Ky +130 Ky +0,5° +60 Ky +150 kl'y +1,0° +75 kl'y, +200 Ky +2,0°
110 MT'y (onums 110) +75 Kl'y +275 Ky +0,6° +75 kl'y, +300 Kkly +1,0° +125 Ky +500 Ky, +2,0°

7 MowHocTb uMnynbea >-20 A6M, NUKOBBIA YPOBEHb CUrHana COOTBETCTBYET OMOPHOMY, aTTeH0aTop = aBTo, t, . - tonoon. <10 mc, onpefeneHue 4acToTbl: BPY4HYH0. Mpu n3amepexnn
BPEMEHHbIX XapakTepUCTUK UMMYTbCOB HE Y4UTBIBAIOTCA NEPEAHNE 1 3aAHINe PPOHTBI AIMTENLHOCTbIO 60nee 10/3Ha4eHne NONOCkI 3MEePeHIs), N0 N3MEPEeHMIo 0T 50% b, WMt
A6COMIOTHAsA NOrPELUHOCTb YaCTOTbI ONPEeAenseTcs no LEHTPANbHOI NONOBUHE MMNYSbCA.

MNpumeyanue. Tun curHana: UMNYNbCHbIA CUTHAN C NINHERHON YacTOTHOI Moaynaumeit. Mukosas Aesnauus: < 0,8 3Ha4YeHne NONOChI U3MEPEHNS.

AHanua undpoBoi Mogynauum (onuus 21) Lindpposas mogynauusa (onums 21)
MapameTtp Onucanue CkopocTb nepepaum Octatoynas EVM (TunoBoe 3Ha4eHue)
dopmatbl Mogynaumn  1/2DBPSK, BPSK, SBPSK, QPSK, DQPSK, n/4DQPSK, CMMEON0B

D8PSK, D16PSK, 8PSK, 0QPSK, SOQPSK, CPM, QPSK: ocTaToyHas EVM*'

16/32/64/128/256QAM, MSK, GMSK, 2-FSK, 4-FSK,

100 KcuMmBONOB/C 0,5 %
8-FSK, 16-FSK, CAFM 1 McumBonos/c <0 5 °/O
< (]
Mepuoz aHanu3a o 80 000 BLIGOPOK :
10 McumBonos/c <0,6 %
Tunbl GunsTpoB
- 30 Mcumsonos/c <1,5%
OunbTpbl N3Me- KBaApaTHbIA KOPEHb MPUNOJHATOrO KOCUHYCA, -
peHuiA NPUNOAHATBIA KOCUHYC, FayccoB, MPAMOYTOMbHBIN, 80 Mcumsonos/c <2,0 %
1S-95, 1S-95 EQ, CAFM-P25, MONyCUHYCOgaNbHbIIA, (onuna 110)
6e3 (hunbTpa, ONpefenseTcs nonb3osarenem 256QAM: octaToyHas EVM*'°
JTanoHHbIe NPUNOJHATBLIA KOCWHYC, rayccoB, NPSAMOYroSibHbIN, 10 McumBonos/c <0,5 %
unbTpbl 1S-95, SBPSK-MIL, SOQPSK-MIL, SOQPSK-ARTM, 6e3 30 McuMBONoB/C <0.8 %
cunbTpa, ONpeenseTcs NoNb3oBaTenem
80 Mcumsonos/c <0,8 %

Inanason Alpha/B*T 010,001 go 1, war 0,001 (onums 110)

3mepeHus KoHcTennaunoHHas guarpamma, aMmnanTyha BeKTopa QPSK co cMelennen: ocTaTouHas EVM*™
owwm6ku (EVM) B 3aBUCMMOCTH OT BpEMeHU, Ko3dpdu- S
LMeHT owwn6ok moaynsuun (MER), owubka no amniu- 100 kcumsonos/c <05 %
Tyfe B 3aBUCMMOCTU OT BPEMEHHU, OLLMOKA No (hase B 1 Kcumson/c <0,5 %
3aBUCMMOCTU OT BPEMEHU, Ka4eCTBO CUrHana, Tabnuua 10 McnMBOnoB/c 4%
CWUMBOJIOB, Ka4ecTBO (hOpMbI BOSTHBI Rho. o
Tonbko ans YMH: OTKNOHEHNE YacTOTbl, OLIUGKa S-00PSK (MIL, ARTM): ocTato4nas EVM
CUHXPOHN3aLLMM CUMBOJIOB 4 keumsona/c, LY = <0,5 %
Nnanazox ckopoct 0T 1 kcumsona/c Ao 100 Mcumeonos/c (Mogynupo- 250 Mr'y
nepejadn cMMBOOB BaHHbIA CUrHaN AOMKEH MOSIHOCTbIO HAXOANUTLCS B 20 KcMMBONOB/C <0,5%
npefenax nonocsl 3axgara npuéopa cepuu RSA6000) 100 KCUMBONOB/C <05 %
1 Mcumson/c <0,5 %

S-BPSK (MIL): ocTatounas EVM*?'
4 keumeona/c, LY = <0,4 %

250 My

20 KCUMBONOB/C <0,5 %
100 KcumBOINOB/C <0,5 %
1 McumBson/c <0,5 %

CPM (MIL): ocTaToynas EVM*?'
4 keumsona/c, LY = <0,5%

250 Mry

20 KcuMBONOB/C <0,5 %

100 KCcuMBONOB/C <0,5 %

1 McumBson/c <0,5 %

2/4/8/16 YMH: ocTaTO4HOE 3HAYeHMe CP.KB. omnoku YMH*?2
10 KcumBONOB/C, <0,6 %

0TKnoHeHne 10 Kl'y

"8 1Y =2 [Ty, counbTp Npu M3MEPeHNN = KOpeHb KBaapaTHbIA N3 NPUNOAHATOr0 KOCUHYCA,
9TaNOHHbIN PUNLTP = NPUNOAHSATHIA KOCUHYC, ANIMHA aHanu3a = 200 CMMBOMIOB.

"9 UMY =2 [Ty, comnbTp Npu M3MEPEHNN = KOpeHb KBaapaTHbIA N3 NPUNOAHATOr0 KOCUHYCAa,
9TaNOHHBIN PUNBTP = NPUNOAHSATHIA KOCUHYC, ANIMHA aHanu3a = 400 CMMBOMIOB.

20 |4 =2 Ty, ecnu He yka3aHo MHOr0. ATanoHHble dounbtpbl: MIL STD, ARTM, dunetp
NPy U3MEPEHNN: HET.

20 U4 =2 ITu, ecnn He ykasaHo MHOrO. ATanoHHbIi dunbetp: MIL STD.

2 [U4=2 ITu. 3TanoHHbIA UnbTP: HET, (OUILTP U3MEPEHNS: HET.
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ApanTuBHbIA 9KBanamsep

Napamertp Onucanue

Tun JInHenHbIin 3kBanansep ¢ npsamon ceasbio (KUX),
C YNpasNeHneM Nno PeLLEHNto, C U3MEHSEMbIM
KO3 (pULIMEHTOM afanTaumn u perynnpyemon
CKOPOCTBIO CXOAUMOCTH

Mopnepxusaemsble Buabl  BPSK, QPSK, 0QPSK, n/2DBPSK, n/4DQPSK,
MOAynaumumn 8PSK, 8DPSK, 16DPSK, 16/32/64/128/256QAM

9TanoHHble unbTpbl AN [pUNOAHATLIA KOCUHYC, NPSMOYTOMbHbINA, 6e3

BCEX BW0B MOAYNALMM unstpa

kpome 0QPSK

OTanoHHbIi dounstp Ans MpunofHATHIA KOcuHyc, ¥ Sin
0QPSK

[nuHa dunbtpa 071 go 128 3BeHbEB

Kon-Bo 3BeHbes/cumBonos 1,2, 4, 8
B (hunbTpax: NPUNOLHATLINA

KOCUHYC, ¥2 Sin, 6e3

thunsrpa

Kon-Bo 3BeHbeB/CUMBONIOB 1
B (hunbTpax: npsmo-
YrofbHbIA PUNLTP

YnpasneHue aksanai-
3epom

OTKN., HACTPOilKa, yaepXKaHue, cpoc

XapaktepucTtuku ruékoro aHanusa OFDM (onums 22)

Napametp Onucauue

Wcnonbayemble ctangaptel WiMAX 802.16-2004, WLAN 802.11a/g/j/p

YcTaHaBnMBaeMble napa-  3alMTHbIA UHTEPBAN, PASHECEHWUE MOAHECYLLNX,
MEeTpbI nonoca kaHana

[ononHutenbHble ycTaHas- O6HApYXXeHWe HecyLLUei: aBTo, Py4HOI BbIOOP
NNBaeMble napameTpbl (BPSK, QPSK, 16QAM, 64QAM)
OTcTpoitka npu aHanuse cumeonos: (o1 -100% Lo
0 %)
OTCcnexusanue NUnoT-cUrHana: ¢asa, amnauTyaa,
CUHXPOHU3aLMS
06men mectamm | u Q: Bkn./OTKN.

IToroBble U3MepeHus OwwmbKa TaKTOBOW 4acTOTbl CUMBONA, OLUMOKA NO
4acTOTe, CPEAHAS MOLLHOCTb, OTHOLLEHME NUKOBON
MOLLHOCTU K cpeaHen, CPE

EVM (cp.KB. 1 nKoBas) ANS BCEX HECYLLNX,
Marpammbl HeCyLLNX, MHXDOPMALMOHHBIE HECYLLne
MapameTtpbl OFDM: 4ncno cumBonoB, Ownbka no
4acToTe, OLUMOKA TAKTOBOW 4aCTOTbI CUMBOJIOB,
ncxofHas otcTpoiika |1Q, CPE, cpeaHsis MOLLHOCTb,
OTHOLLEHWE NUKOBOI MOLLHOCTU K CPeaHen

EVM (cp.kB.  nuKoBas) Ans BCEX NOAHECYLLNX,
MUNOTHBIX NOJHECYLUMX, NOAHECYLLNX AAHHBIX

OTo6paxeHne pe3ynstatos EVM B 3aBUCUMOCTM OT CUMBONA, UK NOAHE-
n3mepeHunit CcyLLen,
MoLHOCTb NoAHecyLLen B 3aBUCUMOCTY OT
CUMBOJIA, UK NOJHECYLLEN,
KOHCTeNNALUNOHHbIE AarpamMmbl NOAHECYLLMX
Tabnumua cMMBOSbHbIX JAHHbIX
OwwubKa no amMnAMTyfe B 3aBUCUMOCTI OT CUMBONA
N NOJHECYLLEen
Owwubka no ¢haze B 3aBUCUMOCTI OT CUMBONA UMK
NOAHeCcyLLen
AYX KaHana

OcraroyHas EVM —44 nb (WiMAX 802.16-2004, B nonoce 5 MrI'u)
-44 pb (WLAN 802.11g, B nonoce 20 MI'u)
MoLLHOCTb BXOAHOMO CUTHANa ONTUMU3MPOBAHA Ha

LOCTUXEHME NyyLlero 3Havenus EVM

www.tektronix.com

MorpeLuHOCTb aHannu3a MoaynaLumn

Ananorosas MOAynALKA (TUN. 3Ha4YeHue)
Mopaynauus Onucauue

www.tehencom.com

MorpeluHocTs Aemony- 2 %

nauunm AM curHanos BXOAHOI curHan 0 AbM Ha LeHTpanbHON YacToTe
Hecywas yactota 1 ITu, rny6uHa moaynauum ot
10 no 60 %, 4acToTa BXOAHOM0/MOLYNMPYIOLLEr0
curHana 1 kw5 kry

MorpeluHocTs Aemony- +3°

nauum ®M curnanos BXOAHOI curHan 0 AbM Ha LeHTpanbHON YacToTe
Hecywwas vactota 1 [T, yacToTa BXOLHOM0/MOAY-
nupytowsero curHana 400 M'u/1 kly

[MorpeluHocTb Aemony-
nauuu YM curvanos

+1 % nonocbl 0630pa

BXOAHOI curHan 0 nbm Ha LieHTpanbHOW YacToTe
Hecywas yactora 1 ITu, yacToTa BXOLHOTO/MOAY-
nnpytowero curHana 1 kru/s kry

Bxobl 11 BbIXOAbI

NapameTp Onucanue
MepeaHsas naHenb
Oucnneit CeHcopHblit 3kpaH, 10,4 aroiima (264 mm)

BxopgHoit PY pasbem N tuna, (RSA6106B 1 RSA6114B)

Planar Crown™ 3,5 Mm (Tonbko ans RSA6120B)
Anantep SMA (Bunka) — SMA (po3eTka) (TONbKO Ans
RSA6120B)

BbIxon cuctembl
3anycka

Pa3bem BNC, BbICOKMiA ypoBeHb: >2,0 B, HU3KMiA
ypoBeHb: <0,4 B, BbIX04HOW TOK 1 MA (HW3KOBOJLTHbIN
TT0), 50 Om

Bxop cuctembl Pasbem BNC, umneganc 50 Om/5 kOm (HOM.), Makc.

3anycka BXOHOW curHan +5 B, ypoBeHb 3anycka ot -2,5 B o
+2,5B

MopTbl USB 1USB2.0,1USB 1.1

Ayavo JnHamuk

3apHAas naHenb

Bbixoa onopHoii 50 Om, BNG, >0 gbm

yactoTbl 10 My

Bxop BHeLHel
OMOPHOIA 4acTOTbI

50 Om, BNG, ot -10 go +6 gbm, ot 1 go 25 Ml'y ¢
warom 1 My, nntoc 1,2288 MTy, 4,8 MI'y n 19,6608
My n 31,07 My,

Tpebyemas norpew- < +0,3*10
HOCTb 4acTOTbl,

nojasaemMon Ha

BHELUHWUIA BXOA

OMOPHOW 4aCTOTbI

Cuctema 3anycka 2/ BNC, BbiCOKWiA ypoBeHb: 0T 1,6 4o 5,0 B, Hu3kuin: ot 0
BXOA LUNt03a 800,58

WHTepdpeitc GPIB IEEE 488.2

WHTepdeitc cetn RJ45, 10/100/1000 BASE-T

Ethernet

Moptbl USB USB 2.0, ABa nopta

Bbixog VGA VGA cosmecTumblii, 15 DSUB
AynunoBbixoq [He300 Ans HayLWHWKOB 3,5 MM

[TaHMe NCTOYHMKA
wyma

Pasbem BNC, +28 B, 140 MA (HOMuMHan)
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06LLne XapakTepucTUKi

KoHTponbHo-u3meputenbHble Npubopbl 1 060pyaoBaHue
AHannsartopbl cnekTpa peanbHoro BpemeHn — cepus RSA6000

Napametp Onucanue
[lnanasox Temneparyp
Mpu pabote oT +5 a0 +50 °C

(o1 +5 po +40 °C npw ucnons3osaHun DVD)

Mpw xpaHeHuw o1 -20 fo +60 °C

Bpems nporpesa 20 MuH

BbicoTa Hag ypoBHeM Mops

Mpu pabote [lo 3000 m

[Mpun XpaHeHum [o12190 m

OTHOCKTENbHAsA BNAXXHOCTb

Pa6oyas un 90 % npw 30 °C (6e3 06pa3oBaHus KOHAEHCATA, MaKC.
XpaHeHns (80%  Temnepatypa no BnaxHomy Tepmometpy 29 °C)

npw 1cnonb30-

BaHuu DVD)

Bubpauus

B paGo4em cocto- 0,22G,, ,,: npocunb 0,00010 g%y npu 5-350 T, cnag
AHUN (KpOMe -3 ab/okTaBa ¢ 350-500 I'u, 0,00007 g%y npwn 500 T,
pa6oThbl ¢ ycTaHoB- 3 ock no 10 MuH./oCb

NEHHON onuuen 56

(CbeMHbIit ANCK)

NHdopmauuna ans 3akasa

RSA6106B

AHanusarop crnekTpa peanbHoro spemenu, ot 9 kl'y o 6,2 IMu, nonoca 3axsara
40 Mrry

RSA6114B

AHanusarop cnekTpa peanbHoro spemenu, ot 9 kl'y go 14 Iy, nonoca 3axeara
40 Mry

RSA6120B

AHanusarop crekTpa peanbHoro spemenu, ot 9 Ky go 20 IMuy, nonoca 3axsara
40 Mry

KomnnekTt nocTaBKku: JOKYMEHTALNS Ha KOMNAKT-AUCKe (KPaTKoe PyKOBOA-
CTBO M0Nb30BATENS, PYKOBOACTBO MO NPUMEHEHNIO, OHNalH haiin cnpasku ¢
BO3MOXHOCTbIO MeYaTh, PyKOBOACTBO NPOrpamMmMm1cTa, PyKOBOACTBO N0 06CAy-
XKIBaHNIO, PYKOBOACTBO NO NPOBEPKe (hyHKLMIA U XapakTepucTuk, paspeLueHue
K OTKPbITOMY UCMONb30BAHNIO, PYKOBOACTBO N0 6€30MacHOCTH), NepeaHas
KpbllwKa, knasuarypa USB, mbiwb USB, BxoaHble PY pasbems! Planar Crown™
— N-tuna, (ans RSA6106B n RSA6114B)/3,5 mm (Tonbko ans RSA6120B)/
nepexoaHuk SMA (Bunka) — SMA (posetka) (Tonbko ana RSA6120B) 1 rogosas
rapaHTus.

Mpumeyanue. Mpu 3aKase ykasblBanTe TN Kabens NUTaHNA U A3bIK PyKOBOA-
CTBa.

www.tehencom.com

*23,24
wu ¢ DVD/CD) Onum
B Hepa6oyem 2,28Gcp .. MpOCOUNG 0,0175 g%Tu npu 5-100 T, cnag Onuuu Onucanue
CocToArM! -3 b/okTasa o 100 ¢ 200 'y, 0,00875 g?T'u npu Onuws 05 nchposoit 1Q BbIxoa v aHanorosblit Bbixod MY 500 MIT
200-350 I, 0,006132 g2/, npu 500 [, 3 ocu o u Lncpp A A 4
10 MUH./OCb Onuusa 10 3mepeHus ayamocurHanos u AM/YM/®M curHanos
Vnapbl Onuusa 11 13mepeHuns ha3oBoro Lwyma u mxutrepa
B pa6oy4em cocTo- 15 G, NONOBUHA CUHYCOWMABI, ANUTENbHOCTL 11 MC. Onuwa 12 W3mepeHue BpemeHy yCTaHOBKY (4aCTOTbI M (hasbl)
AHUN (makc. 1 G npu pa6ote ¢ DVD n onumeit 56 (CbeMHbIi Onums 20 PaclunpeHHbI aHanu3 CUrHanoBs (BKNKOYas U3MEPEeHNs
XKECTKUIA ANCK)) MMNYbCHBIX CUTHANOB)
B Hepaboyem 30 G, nonosuMHa CUHycomapl, anuTenbHocTs 11 mc Onuusa 21 AHanu3 0CHOBHbIX BIAOB MOAYNALNN
CocToAHUU Onums 22 Tn6kuit aHanua OFDM
besonacHocTs UL 61010-1:2004 Onums 50 Mpeaycunutens 1 MIy — 6,2 TTw, yeunenue 20 ab
CSA $22.2 No.61010-1-04 (Tonbko ans RSA6106B)
InekTpomarHnTHaa  [upekTtusa EBpOCOO3a N0 3NEKTPOMArHUTHO COBME- Onums 51 Mpegycunutens 100 kly — 20 Mu, yeunexne 30 ab
COBMECTUMOCTb cTumoctn 2004/108/EC (Tonbko ans RSAG6114B nRSA6206B)
EN61326, Knacc A Onuus 52 3anyck no 4acTOTHOI Macke
CeTb anekTponu- 07 90 po 240 B, o7 50 go 60 'y Onums 53 Paclunpexue namati, obwias namaTb 3axsata 4 b
Tanua o7 90 o 132 B, 400 I'y Onuus 56 CbeMHblit TBepAOTeNbHbIN HakonuTens (160 I'6), Heco-
MoTpe6nsiemas 450 BT (Mmakc.) BMECTUM C 0numnamMm 57 u 59
MOLLHOCTb Onuusa 57 BcTpoeHHbIn xecTkuin guck (160 ') n npusog CD/
XpaHeHue faHHbIX  BCTPOEHHbIN XecTkui auck, noptel USB, DVD+RW DVD-RW, HecosmecTuMmbl ¢ onuuamm 57 u 59
(onuws 59), CbeMHbIA XECTKMIA AncK (onuns 56) Onumsa 59 BerpoeHHbin xecTkuin auck (160 b), HecoBmecTum ¢
WHTepBan Kanu- OauH rog onuuamm 56 u 57
6poBKM Onuwsa 110 Monoca 3axsara 110 MI'y
lapaHTus OauH rog Onuus RSA565KR Habop /19 MOHTaXa B CTOMKY
GPIB Cosmectum ¢ SCPI, cooTeTcTByeT IEEE488.2

[a6apwutbl 1 Macca

FabaputHbIE pa3mepsbl, MM

BbicoTa 282
LmnpuHa 473
Tny6uHa 531
Macca, kr

Co Bcemu onuuamn 26,4

Mpumevanue. FabapuTHble pa3mepsbl ¢ y4eTOM HOXeK. Macca 6e3 y4eta CymMku Ans npuHag-
NeXHOCTeN.

2 Heo6x0aMMO 3aKa3aTb OfIHY U3 B3aMMOUCKNO4AKOLLMX onumii: 56, 57 unu 59. [ina
onuuun 57 npusog DVD/RW He BXOAUT B KOMMEKT NOCTaBKM.

24 Onuum 10, 11, 12, 20, 21, 22, 52 1 110 sABNSIOTCA NPOrpaMMHbIM 06€cneyeHnem.
OcTanbHble onuun — annaparHble.

www.tektronix.com
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AHanusartopbl cnekTpa peanbHoro BpemeHn — cepus RSA6000

PekomeHayeMble MPUHAANEXHOCTY

KOHTpOﬂbHO-M3MepVITel1beIe np|/|60pb| n o6opy,c|,OBaHV|e www.tehencom.com

CepBuCHblE Onuum

MNpuHapgnexHoct  Onucanue Onums Onucanue
RTPA2A Apnantep NpobHKUKA ANs aHanM3aTopa crekTpa C3 Kannbposka B Te4eHue 3 et
CoBmecTum co creayloumMMi npo6HMKamu: c5 Kann6poska & TeveHue 5 net
P7225 — akTuBHbIN NPo6HMK, 2,5 Ty -
P7240 — akTuBHbIit Npo6HMK, 4 T D1 OT4€T 0 Kannoposke
P7260 — akTuBHbIN Npo6HUK, 6 Ty D3 OT4éT 0 kanubposke B TeyeHune 3 net (c onuuen C3)
P7330 - ﬂMdJ(bepeHLll/laﬂbellfl npo6HuK, 3,5 My D5 OT4éT 0 kanubposke B TeyeHme 5 net (c onuuen C5)
P7350 — anchdhepeHumansHbIn Npo6HUK, 5 My
P7350SMA — muchchepeHumansHbIi npo6Hik SMA, 5 Ty G3 KomnnekcHoe 06cnyxuBaque B TedeHue 3 neT (npesocTas-
P7340A — Z-aKTuBHbIi ANcHhEPEHLMANbHbIA MPOBHNK, neH)me 3aMeHbl Ha BPeMsi PEMOHTA, KannbpoBsKa no rpaduky u
41Ty Ap.
P7360A — Z-akTuBHbIi AuddhepeHunanbHbIn NpoGHNK, G5 KomnekcHoe 06CnyX1BaHue B Te4eHue 5 net (npefocTas-
61Ty fIeHMe 3aMeHbl Ha BPEMs PEMOHTA, KannbpoBKa no rpaduky u
P7380A — Z-akTnBHbIN AnchdepeHunanbHblii NPOBHMK, ap.)
81y R3 PeMoHT B Te4eHue 3 net
P7380SMA —cuctema 3axsata anddepeHunanbHoro
curhana, 8 My R5 PemoHT B TeueHue 5 net
P7313 — Z-akTuBHbIin AncpchepeHumnanbHblin IPo6HIUK, >12,5 CA1 OpHoKpaTHas KanubpoBka unn NpoBepka (DYHKLMOHUPOBAHUS
MMy
P7313SMA - audhcpepeHumanbHbiii 13 Ty SMA npo6HuK
Cepus P7500 — npo6Hukm Trimode ot 4 o 20 Ty, PykoBoaCcTBO Nonb3oBatens
K420 Tenexka Ans CTaLMOHAPHOro/MO6UNLHOMO Npuéopa Onuws Onucanme
119-4146-xx TPOGHMKY 3NMEKTPOMATHUTHOTO NONS B GIIUXKHEI 30HE. 110 P
[1n5 06HapyxeHns 3M nomex YKOBOZCTBO Ha PYCCKOM 3blKe
065-0913-xx Jl0NONHUTENbHbIA CbeMHBIA XXECTKWIA gUucK Ong npume- 06HoBneHws — RSABUP
HeHus ¢ onuuen 56 (¢ npeayctaHosneHHon OC Windows Onuua Onucakme onuum Mporpammuas  TpeGyercs nu
71 10 nputopa) Whv anna-  3aBopcKas
016-2026-xx Keiic Ang nepesosku patHas Kanu6poBka
071-1909-xx [lononHuTeNbHOE KpaTKoe PyKOBOACTBO MOSb30BATENS Onuws 05 Linchposoit Bbixon I1Q n aHano- A Het
(mevaTHbIii BapnUaHT) roBbIi Bbixog M4 500 MIy
071-1914-xx Pyk0BOACTBO M0 06CMYXMBaHMIO (MEYaTHbIN BapyUaHT) Onums 10 /I3mepeHns ayanocuruanos M Het
119-7902-xx YCTPOVCTBO PasBA3KY M0 MOCTOSHHOMY TOKY, Pa3bem n AM/4M/OM curtanos
N-tuna, ot 10 MI'y fo 18 Iy (pa3Bizka LeHTpanbHo Onums 11 13mepeHune ha3oBoro Lwyma n Het
XKUIbl 1 3KpaHa) 1 BKUTTEpa
131-4329-00 BxopnHoi PY pasbem Planar Crown — 7005A-3 N-Tuna, Onums 12 l13mepeHne BpeMeHm ycTa- N Her
po3eTka HOBKM 4acTOTbI 1 (hasbl
131-9062-00 BxogHoi PY pasbem Planar Crown — 7005A-6, 3,5 mm, Onuus 20 PacLmpeHHbIin aHanus n Het
posetka CUTHaNoB (BKNto4as
131-8822-00 BxogHoit P4 pasbem Planar Crown — 7005A-7, 3,5 MM, UMMYNbCHblE U3MepeHus)
BUNKA Onums 21 061wt aHanu3 L poBon n Het
131-8689-00 BxogHoit PY pasbem Planar Crown — 7005A-1, SMA, MORYITITIA
po3eTka Onuus 22 [nbkuii aHanu3 OFDM Mn Het
015-0369-00 PY apantep — N (Bunka) - SMA (po3etka) Onums 50 Mpepycunutens 1 Mly - 6,2 A [a
119-6599-00 Moumblit aTTeHoatop —20 b, 50 B, 5 Ty My, YC"'”eHRV'SeA%(i ggB(TO”bKO
ns
119-6599800 YCTPOIACTBO Pa3BA3KM N0 NOCTOSAHHOMY TOKY, Pa3bem L )
N-Tuna, ot 10 MI'y go 12,4 Ty (pa3easka LEHTPaNbHOM Onuus 51 Mpepycunutens 100 kI A Ra
XWbl 1 3KpaHa) — 20 ITu, yeunetue 30 1b
- (Tonbko ans RSA6114B un
101A — komnnekt  PY npo6Huku. [Ins 3aKka3a 06paLlaiiTec B KOMNaHUIO RSAG1208)
NpO6HNKOB 1A Beehive Electronics: http://beehive-electronics.com/ =
onpegenesns AMC  probes.html Onums 52 3anyck no 4acTOTHOI Macke n Het
150A - ycunutens Onuus 53 PacwmpeHne namatu, obwas A Het
npo6HuKa ang namsTb 3axsara 4 [b
??SZAEHEZVH 3me Onuws 56 CbeMHbI TBEPAOTENbHbII A Het
— Kabenb HakonuTenb (160 ITL) Heco-
npoGHMKa BMECTVM C onuusiMu 57, 59
Apantep npobHuUKa
¢ pasbemom SMA Onuus 57 Mpusog CD/DVD-RW u BCTpo- A Het
AganTep npo6HuKka €HHbIN XECTKNIA ANCK, HECO-
¢ pasbemom BNC BMECTUM C onuuamun 56 n 59
174-5706-xx KaGenb anuHoii 90 cm ¢ pasbemanin SMA (Bunka) Onums 59 BCTPOEHHBIN XECTKMI AMCK A Her
(160 I'b), HecoBmecTUM
c onuuamm 56 u 57
Ka6enb nuTaHns Onuws 110 Monoca 3axsara peanbHoOro n Het

Onuus

Onucanue

BpemeHn 110 My

Al

YHuBEpCabHbIi EBPONECcKui
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CpaBHI/ITeJ'IbHaFI Tabnmua norm4eckmx aHann3aTopos

KoHTponbHo-u3mepuTenbHble Npu6opbl n o6opyaoBaHue

www.tehencom.com
JIOTNHECKWNE AHATT3ATOPHI

TLAGxxx TLA7ACx TLA7Bxx TLA7SAxx
Yucno kananos 68,102,136 68, 102, 136 68, 102, 136 8,16
MakcumanbHoe 4ucno KaHanos Ha | 136 272 B TLA7012, 272 B TLA7012, -
ONOpHbIA reHeparop 408 B TLA7016 408 B TLA7016
MakcumanbHoe Yucno KaHanos B 136 272 B TLA7012, 272 B TLA7012, 32 B TLA7012,
M3iiHthpelive 816 B TLA7016 816 B TLA7016 96 B TLA7016
MakcumanbHoe 4ncno KaHanos Ha | 136 2176 (c Bocemblo TLA7012s u ogHum TLA708EX)
cucremy 6528 (c Bocembto TLA7016s n ogHum TLA708EX)
MakcumanbHoe Y1cio He3aBUCUMBIX | 1 16 (c Bocembto TLA7012s n ogHum TLA708EX)
LUIKH Ha CUCTEMY 48 (c Bocembto TLA7016s n ogHum TLA708EX)
TakToBas yacToTa 235 Mr'y (cTanpapt) 235 MI'y (cTanpapr) 750 MI'y (cTanaapr) 10 8.0 reut/c
450 Mr'y (onums) 450 MI'y (onums) 1,4 Ty (onums)
MakcumanbHas TaktoBas yactota | 800 MIw (pexxum ¢ nonosmu- | 800 MI'y (pexxkum ¢ nonosuHon | go 1,4 My 10 8.0 rent/c
HOI# KaHanoB) KaHanos)
MakcumanbHas ckopocTb nepefaun | 1250 Mout/c 1250 Méut/c 3,0 réur/c -
Paspewenne no Bpemenn MagniVu™ | 125 nc (8 ITu) 125 nc (8 Mu) 20 nc (50 IMTw) -
(Bce kaHanbl, Bce Bpems) ¢ rny6uHoit 16 K6 ¢ rny6uHoit 16 K6
OfHOBPEMEHHOE CYUTbIBAHWE COCTO- | A na na HeT
SIHNS U BPEMEHHDBIX XapaKTepUCTHK
Yyepes3 OANH 1 TOT Xe NPO6HNK
AnanoroBble U3MepeHUs Yepes onuus onums na [a. Heo6x0aMM afanTep
OfIMH W TOT Xe NPo6HUK P67UHDSMA ans coeamHe-
HUS NPOBHUKA € OCUUNNO-
rpagpom
Pa3peLuesne no Bpemexu 500 nc (2 M)/ 500 nc (2 M)/ 156,25 nc/ -
1He (1TTu)/ 1 He (1 TTw)/ 312,5 ne/
2 He (500 IMu)/ 2 HC (500 IMu)/ 01 625 nc po 50 He

(4eTBepTb/NONOBUHA/BCE
KaHasbl)

(4eTBepTL/NONOBMHA/BCE
KaHano!)

(4eTBepTb/nonoBMHa/Bce
KaHarnbl)

AnanoroBbie BbIXoAbl (Y4€Tbipe HA | fa aa na HeT

MOAYNb - aHANOr0BbIi MYNbTH-

nnexcop)

Inuua 3anucu oT 8/4/2 M6 po 512/256/128 | ot 8/4/2 M6 no 512/256/128 | ot 4/2 M6 no 256/128 M6 no 160 M cumsonos/ aud-

M6
(4eTBepTb/NONOBUHA/
BCE KaHanbl C MeTKamu
BPEMEHM)

M6
(4eTBepTL/NONOBMHA/BCE
KaHanbl C MeTKamu BpEMEHN)

(4eTBEPTL/NONOBMUHA/BCE
KaHanbl C MEeTKaMu BpEMeHM)

(hepeHumanbHbIi BXoA 8 I'b
061wen husnyeckon namaTi
(16 I'b Ha 16 KOHGUrypauwi)

CHHXPOHHOE TaKTUPOBaHME Uc-
TOYHMKA

na

HeT

na

na

www.tektronix.com
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Spectrum Analyzers
RSAG6000 Series Datasheet
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Features & Benefits
RSA6000 Series 6.2, 14, and 20 GHz Real-time Signal Analyzers

= High-performance Spectrum Analysis

- 20 dBm 3rd Order Intercept at 2 GHz, Typical

- Displayed Average Noise Level =151 dBm/Hz at 2 GHz
(-167 dBm/Hz, Preamp On, typical) enables Low-level Signal Search

- +0.5 dB Absolute Amplitude Accuracy to 3 GHz for High
Measurement Confidence

= Fully Preselected and Image Free at All Times for Maximum Dynamic
Range at Any Acquisition Bandwidth

- Fastest High-resolution Sweep Speed: 1 GHz sweep in 10 kHz RBW
in less than 1 second

- Internal Preamp up to 20 GHz

= Discover

- DPX® Spectrum Processing provides an Intuitive Understanding
of Time-varying RF Signals with Color-graded Displays based on
Frequency of Occurrence

- Revolutionary DPX Displays Transients with a Minimum Event
Duration of 3.7 s

- Swept DPX Spectrum enables Unprecedented Signal Discovery over
Full Instrument Span

KoHTponbHO-u3MeputenbHble Npubopbl U o6opyaoBaHue

www.tehencom.com

Trigger

- Trigger on Frequency Edge or Power Level Transients with a
Minimum Event Duration of 3.7 ys in the Frequency Domain, 9.1 ns
in Time Domain

- DPX Density™ Trigger Activated Directly from DPX Display

- Time-qualified and Runt Triggers Trap Elusive Transients

- Frequency Mask Trigger Captures Any Change in Frequency Domain

Capture

- Upto 7.15 s Acquisitions at 110 MHz Bandwidth can be Directly
Stored as MATLAB™ Compatible Files

- Gap-free DPX Spectrogram Records up to 4444 Days of Spectral
Information for Analysis and Replay

- Interfaces with TekConnect® Probes for RF Probing

Analyze

- Time-correlated Multidomain Displays for Quicker Understanding of
Cause and Effect when Troubleshooting

- Power, Spectrum, and Statistics Measurements help you Characterize
Components and Systems: Channel Power, ACLR, Power vs. Time,
CCDF, OBW/EBW, and Spur Search

- AM/FM/PM Modulation and Audio Measurements (Opt. 10)

- Phase Noise and Jitter Measurements (Opt. 11)

- Settling Time Measurements, Frequency, and Phase (Opt. 12)

- Pulse Measurements (Opt. 20) — Over 20 Vector and Scalar
Parameters including Rise Time, Pulse Width, Pulse-to-Pulse Phase
provide Deep Insight into Pulse Train Behavior

- General Purpose Digital Modulation Analysis (Opt. 21) provides
Vector Signal Analyzer Functionality for Over 20 Modulation Types

- Flexible OFDM analysis of 802.11a/g/j/p and WiMAX 802.16-2004

Applications

Spectrum Management — Find Interference and Unknown Signals

Radar/EW — Full Characterization of Pulsed and Hopping Systems
Characterize Radar and Pulsed RF Signals

RF Debug — Components, Modules, and Systems

Radio/Satellite Communications — Analyze Time-variant Behavior of
Cognitive Radio and Software-defined Radio Systems

EMI Diagnostics — Increase Confidence that Designs will Pass
Compliance Testing

Tektron/ix*
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Trigger On This

2 CF: 244699 GHz

2 Span: 10.00 MHz

Revolutionary DPX® spectrum display reveals transient signal behavior that helps you
discover instability, glitches, and interference. Here, an infrequently occurring transient
is seen in detail. The frequency of occurrence is color-graded, indicating the infrequent
transient event in blue and the noise background in red. The DPX Density™ Trigger is
activated, seen in the measurement box at the center of the screen, and Trigger On
This™ has been activated. Any signal density greater than the selected level causes a
trigger event.

High-performance Spectrum and Vector
Signal Analysis, and a Lot More

The RSA6000 Series replaces conventional high-performance signal
analyzers, offering the measurement confidence and functionality you
demand for everyday tasks. A typical 20 dBm TOI and -151 dBm/Hz DANL
at 2 GHz gives you the dynamic range you expect for challenging spectrum
analysis measurements. All analysis is fully preselected and image free.
The RSA6000 Series uses broadband preselection filters that are always in
the signal path. You never have to compromise between dynamic range and
analysis bandwidth by ‘switching out the preselector’.

A complete toolset of power and signal statistics measurements is standard,
including Channel Power, ACLR, CCDF, Occupied Bandwidth, AM/FM/PM,

2 www.tektronix.com/rsa

KoHTponbHO-u3MeputenbHble Npubopbl U o6opyaoBaHue
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and Spurious measurements. Available Phase Noise and General
Purpose Modulation Analysis measurements round out the expected set
of high-performance analysis tools.

But, just being a high-performance signal analyzer is not sufficient to meet
the demands of today’s hopping, transient signals.

The RSA6000 Series will help you to easily discover design issues that
other signal analyzers may miss. The revolutionary DPX® spectrum display
offers an intuitive live color view of signal transients changing over time in
the frequency domain, giving you immediate confidence in the stability of
your design, or instantly displaying a fault when it occurs. This live display
of transients is impossible with other signal analyzers. Once a problem is
discovered with DPX®, the RSA6000 Series spectrum analyzers can be set
to trigger on the event, capture a contiguous time record of changing RF
events, and perform time-correlated analysis in all domains. You get the
functionality of a high-performance spectrum analyzer, wideband vector
signal analyzer, and the unique trigger-capture-analyze capability of a
real-time spectrum analyzer — all in a single package.

Discover

The patented DPX® spectrum processing engine brings live analysis

of transient events to spectrum analyzers. Performing up to 292,968
frequency transforms per second, transients of a minimum event duration
of 3.7 ps in length are displayed in the frequency domain. This is orders
of magnitude faster than swept analysis techniques. Events can be

color coded by rate of occurrence onto a bitmapped display, providing
unparalleled insight into transient signal behavior. The DPX spectrum
processor can be swept over the entire frequency range of the instrument,
enabling broadband transient capture previously unavailable in any
spectrum analyzer. In applications that require only spectral information, the
RSA6000 Series provides gap-free spectral recording, replay, and analysis
of up to 60,000 spectral traces. Spectrum recording resolution is variable
from 110 ps to 6400 s per line, allowing multiple days of recording time.
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Trigger and Capture: The DPX Density™ Trigger monitors for changes in the frequency
domain, and captures any violations into memory. The spectrogram display (left panel)
shows frequency and amplitude changing over time. By selecting the point in time in

the spectrogram where the spectrum violation triggered the DPX Density™ Trigger, the
frequency domain view (right panel) automatically updates to show the detailed spectrum
view at that precise moment in time.

2 Span: 10.00 MHz @ Scale: 2,000 ms

Trigger

Tektronix has a long history of innovative triggering capability, and the
RSA Series spectrum analyzers lead the industry in triggered signal
analysis. The RSA6000 Series provides unique triggers essential for
troubleshooting modern digitally implemented RF systems. Trigger types
include time-qualified power, runt, density, and frequency mask.

Time qualification can be applied to any internal trigger source, enabling
capture of ‘the short pulse’ or ‘the long pulse’ in a pulse train, or only

KoHTponbHO-u3MeputenbHble Npubopbl U o6opyaoBaHue

www.tehencom.com
Spectrum Analyzers — RSA6000 Series

triggering when a frequency domain event lasts for a specified time. Runt
triggers capture troublesome infrequent pulses that either turn on or turn off
to an incorrect level, greatly reducing time to fault.

DPX Density™ Trigger works on the measured frequency of occurrence or
density of the DPX display. The unique Trigger On This™ function allows
the user to simply point at the signal of interest on the DPX display, and

a trigger level is automatically set to trigger slightly below the measured
density level. You can capture low-level signals in the presence of high-level
signals at the click of a button.

The Frequency Mask Trigger (FMT) is easily configured to monitor all
changes in frequency occupancy within the acquisition bandwidth.

A Power Trigger working in the time domain can be armed to monitor for a
user-set power threshold. Resolution bandwidths may be used with the
power trigger for band limiting and noise reduction. Two external triggers
are available for synchronization to test system events.

Capture

Capture once — make multiple measurements without recapturing. All
signals in an acquisition bandwidth are recorded into the RSA6000

Series deep memory. Record lengths vary depending upon the selected
acquisition bandwidth — up to 7.15 seconds at 110 MHz, 343.5 seconds

at 1 MHz, or 6.1 hours at 10 kHz bandwidth with Deep Memory (Opt. 53).
Real-time capture of small signals in the presence of large signals is
enabled with 73 dB SFDR in all acquisition bandwidths, even up to 110 MHz
(Opt. 110). Acquisitions of any length can stored in MATLAB™ Level 5
format for offline analysis.

www.tektronix.com/rsa 3
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Analyze

The RSA6000 Series offers analysis capabilities that advance productivity
for engineers working on components or in RF system design, integration,
and performance verification, or operations engineers working in networks,
or spectrum management. In addition to spectrum analysis, spectrograms
display both frequency and amplitude changes over time. Time-correlated
measurements can be made across the frequency, phase, amplitude,

and modulation domains. This is ideal for signal analysis that includes
frequency hopping, pulse characteristics, modulation switching, settling
time, bandwidth changes, and intermittent signals.

The measurement capabilities of the RSA6000 Series and available options
and software packages are summarized below:

4 www.tektronix.com/rsa
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Measurement Functions

Measurements Description
Spectrum Analyzer Channel Power, Adjacent Channel Power, Multicarrier
Measurements Adjacent Channel Power/Leakage Ratio, Occupied

Bandwidth, xdB Bandwidth, dBm/Hz Marker, dBc/Hz
Marker, Spectrum Emissions Mask

Time Domain and RF 1Q vs. Time, Power vs. Time, Frequency vs. Time,
Statistical Measurements  Phase vs. Time, CCDF, Peak-to-Average Ratio

Spur Search Up to 20 frequency ranges, user-selected detectors

Measurement (Peak, Average, QP), filters (RBW, CISPR, MIL), and
VBW in each range. Linear or Log frequency scale.
Measurements and violations in absolute power or
relative to a carrier. Up to 999 violations identified in
tabular form for export in .CSV format

Analog Modulation % Amplitude Modulation (+Peak, -Peak, RMS, Mod.
Measurements (Standard) Depth)
Frequency Modulation (£Peak, +Peak to —-Peak, RMS,
Peak-Peak/2, Frequency Error)
Phase Modulation (+Peak, RMS, +Peak to —Peak)

AM/FM/PM Modulation ~ Carrier Power, Frequency Error, Modulation Frequency,
and Audio Measurements Modulation Parameters (+Peak, Peak-Peak/2, RMS),
(Opt. 10) SINAD, Modulation Distortion, S/N, THD, TNHD

Phase Noise and Jitter ~ Phase Noise vs. Frequency Offset

Measurements (Opt. 11)  Offset range 10 Hz to 1 GHz. Measures Carrier Power,
Frequency Error, RMS Phase Noise, Integrated Jitter,
Residual FM

Settling Time (Frequency Measured Frequency, Settling Time from last settled

and Phase) (Opt. 12) frequency, Settling Time from last settled phase,
Settling Time from Trigger. Automatic or manual
reference frequency selection. User-adjustable
measurement bandwidth, averaging, and smoothing.
Pass/Fail Mask Testing with 3 user-settable zones

Advanced Pulse
Measurements Suite
(Opt. 20)

Average On Power, Peak Power, Average Transmitted
Power, Pulse Width, Rise Time, Fall Time, Repetition
Interval (seconds), Repetition Interval (Hz), Duty Factor
(%), Duty Factor (ratio), Ripple (dB), Ripple (%),
Overshoot (dB), Overshoot (%), Droop (dB), Droop (%),
Pulse-Pulse Frequency Difference, Pulse-Pulse Phase
Difference, RMS Frequency Error, Max Frequency
Error, RMS Phase Error, Max Phase Error, Frequency
Deviation, Phase Deviation, Impulse Response (dB),
Impulse Response (time), Time Stamp

General Purpose Digital
Modulation Analysis

Error Vector Magnitude (EVM) (RMS, Peak, EVM
vs. Time), Modulation Error Ratio (MER), Magnitude

(Opt. 21) Error (RMS, Peak, Mag Error vs. Time), Phase Error
(RMS, Peak, Phase Error vs. Time), Origin Offset,
Frequency Error, Gain Imbalance, Quadrature Error,
Rho, Constellation, Symbol Table

DPX Density Measures % signal density at any location on the

Measurement DPX spectrum display and triggers on specified signal

density

RSAVuU Analysis Software  W-CDMA, HSUPA. HSDPA, GSM/EDGE, CDMA2000
1x, CDMA2000 1xEV-DO, RFID, Phase Noise, Jitter,
|IEEE 802.11 a/b/g/n WLAN, IEEE 802.15.4 OQPSK
(Zigbee), Audio Analysis

Flexible OFDM Analysis ~ OFDM Analysis for WLAN 802.11a/g/j/p and WiMAX
(Opt. 22) 802.16-2004
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Time-correlated, multidomain views provide a new level of insight into design or
operational problems not possible with conventional analysis solutions. Here, ACLR and
Vector Modulation Quality (Opt. 21) are performed on a single acquisition, combined with
the continuous monitoring of the DPX® spectrum display.
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Spurious Search - Up to 20 noncontiguous frequency regions can be defined, each with
their own resolution bandwidth, video bandwidth, detector (peak, average, quasi-peak),
and limit ranges. Test results can be exported in .CSV format to external programs, with up
to 999 violations reported. Spectrum results are available in linear or log scale.
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Advanced Signal Analysis package (Opt. 20) offers over 20 automated pulse parameter
calculations on every pulse. Easily validate designs with measurements of peak power,
pulse width rise time, ripple, droop, overshoot, and pulse-to-pulse phase. Gain insight into
linear FM chirp quality with measurements such as Impulse Response and Phase Error.
A pulse train (upper left) is seen with automatic calculation of pulse width and impulse
response (lower right). A detailed view of the Impulse Response is seen in the lower left,
and a DPX® display monitors the spectrum on the upper right.
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Phase noise and jitter measurements (Opt. 11) adds value to your RSA6000 Series by
replacing a conventional phase noise tester for many applications. Phase noise can be
measured at carrier offsets up to 1 GHz, and internal phase noise is automatically reduced
by optimizing acquisition bandwidths and attenuator settings for each carrier offset for
maximum dynamic range. For less critical measurements, speed optimization may be
applied for faster results. Typical residual phase noise of 132 dBc/Hz at 1 MHz offset,

0 GHz carrier frequency gives sufficient measurement margin for many applications.
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Settling time measurements (Opt. 12) are easy and automated. The user can select
measurement bandwidth, tolerance bands, reference frequency (auto or manual), and
establish up to 3 tolerance bands vs. time for Pass/Fail testing. Settling time may be
referenced to external or internal trigger, and from the last settled frequency or phase. In
the illustration, frequency settling time for a hopped oscillator is measured from an external
trigger point from the device under test.
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Advanced Triggers and Swept DPX combines the revolutionary DPX Density™ Trigger
with the ability to trigger on runt pulses and apply time qualification to any trigger. The
runt trigger seen here can be used to track down nonconforming pulses in a pulse train,
greatly reducing time to insight. Time qualification can be used to separate ranging pulses
from higher resolution pulses in a radar signal, or trigger only on signals that remain on
longer than a specified time.

www.tektronix.com/rsa 5
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4 CF 1.000 GHz

& Span: 1.000 GHz

Advanced Triggers and Swept DPX re-invents the way swept spectrum analysis is done,
and is included in the base instrument. The DPX engine collects hundreds of thousands
of spectrums per second over a 110 MHz bandwidth. Users can now sweep the DPX
across the full input range of the RSA6000 Series, up to 20 GHz. In the time a traditional
spectrum analyzer has captured one spectrum, the RSA6000 Series has captured orders
of magnitude more spectrums. This new level of performance reduces the chance of
missing time-interleaved and transient signals during broadband searches.

Spactruma/ivg:
a

110,00 b
A | & O B85 len = Span: 110.0 s

DPX Spectrograms provide gap-free spectral monitoring for up to days at a time.
60,000 traces can be recorded and reviewed, with resolution per line adjustable from
110 ps to 6400 s.

Performance You Can Count On

Depend on Tektronix to provide you with performance you can count on. In
addition to industry-leading service and support, this product comes backed
by a one-year warranty as standard.

6 www.tektronix.com/rsa
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Characteristics

Frequency Related
Characteristic
Frequency Range

Description

9 kHz to 20 GHz (RSA6120B)
9 kHz to 14 GHz (RSA6114B)
9 kHz t0 6.2 GHz (RSA6106B)

Center Frequency Setting 0.1 Hz

Resolution
Frequency Marker +(RE x MF +0.001 x Span + 2) Hz
Readout Accuracy

RE Reference Frequency Error

MF Marker Frequency (Hz)

Span Accuracy
Reference Frequency

+0.3% (Auto mode)

Initial accuracy atcal 1 x 10-7 (after 10 minute warm-up)
Aging per day 1 x 10-9 (after 30 days of operation)
Aging per year 5 x 10-8 (first year of operation)
Aging per 10 years 3 x 107 (after 10 years of operation)
Temperature drift 2x10-8(0to50°C)
Cumulative error 4 x 10-7 (within 10 years after calibration, typical)
(temperature + aging)
Reference Output Level >0 dBm (internal reference selected)
Reference Output Level 0 dB nominal gain from Ext Ref In to Ref Output,
(Loopthrough) +15 dBm max output

External Reference Input 1 to 25 MHz (1 MHz steps) + 1.2288 MHz, 4.8 MHz,
Frequencies 19.6608 MHz, 31.07 MHz

External Reference Input  Must be within £3 x 107 of a valid listed input

Frequency Accuracy frequency
Spurious < -80 dBc within 100 kHz offset to avoid on-screen
spurious
Input level range -10 dBm to +6 dBm
Trigger Related
Characteristic Description
Trigger Modes Free Run, Triggered, FastFrame
Trigger Event Source RF Input, Trigger 1 (Front Panel), Trigger 2 (Rear
Panel), Gated, Line
Trigger Types Power (Std.), Frequency Mask (Opt. 52), Frequency
Edge, DPX Density, Runt, Time Qualified
Trigger Setting Trigger position settable from 1 to 99% of total

acquisition length

Trigger Combinational Trigger 1 AND Trigger 2 / Gate may be defined as a
Logic trigger event

Trigger Actions Save acquisition and/or save picture on trigger
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Power Level Trigger

Characteristic Description

Level Range 0 dB to —100 dB from reference level

Accuracy

(for trigger levels +0.5 dB (level = -50 dB from reference level)

>30 dB above noise
floor, 10% to 90% of
signal level)

+1.5 dB (from <-50 dB to —70 dB from reference level)

Trigger Bandwidth Range

(at maximum 4 kHz to 20 MHz + wide open (standard)

acquisition BW) 11 kHz to 60 MHz + wide open (Opt. 110)

Trigger Position Timing Uncertainty
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Advanced Triggers
Characteristic Description
DPX Density Trigger
Density Range 0 to 100% density
Horizontal Range 0.25 Hz to 40 MHz
0.25 Hz to 110 MHz (Opt. 110)
Minimum Signal 39ps

Duration for 100%
Probability of
Trigger (at maximum
acquisition bandwidth
and RBW)

Trace Length

801 Points

3.7 ps (Opt. 110)

Runt Trigger

Runt Definitions

Positive, Negative

Accuracy

40 MHz Acquisition Uncertainty = +15 ns
BW, 20 MHz BW
110 MHz Acquisition  Uncertainty = 5 ns
BW, 60 MHz BW
(Opt. 110)

Trigger Re-Arm Time, Minimum (Fast Frame ‘On’)
10 MHz Acquisition BW <25 ps
40 MHz Acquisition BW <10 ps
110 MHz Acquisition <5 s

BW (Opt. 110)

Frequency Mask Trigger (Opt. 52)

Characteristic Description
Mask Shape User Defined
Mask Point Horizontal <0.2% of span

Resolution

Level Range

0 dB to -80 dB from reference level

Level Accuracy*!

0 to -50 dB from
reference level

+(Channel Response + 1.0 dB)

-50 dB to -70 dB from
reference level

+(Channel Response + 2.5 dB)

Span Range

100 Hz to 40 MHz

(for trigger levels +0.5 dB (level = -50 dB from reference level)

>30 dB above
noise floor, 10%
to 90% of signal
level)

+1.5dB (from <-50 dB to -70 dB from reference
level)

Time-qualified Triggering

Trigger Types and
Source

Time qualification may be applied to: Level,
Frequency Mask (Opt. 52), DPX Density, Runt,
Ext. 1, Ext. 2

Time Qualification T1: 0to 10 seconds

100 Hz to 110 MHz (Opt. 110)

Minimum Event Duration for 100% Probability of Trigger (at maximum acquisition
bandwidth, RBW = Auto). Events lasting less than minimum event duration
specification will result in degraded Frequency Mask Trigger accuracy.

Acg. BW 40 MHz

Opt. 52 (fixed FFT ~ 30.7 ps

length)

Opt. 52 at 10 MHz: 3.9 ps
specified resolution 1 MHz: 5.8 ps
bandwidths 100 kHz: 30.9 us

Acg. BW 110 MHz (Opt. 110)

Range T2: 0to 10 seconds
Time Qualification Shorter than T1
Definitions Longer than T1
Longer than T1 AND shorter than T2
Shorter than T1 OR longer than T2
Frequency Edge Trigger
Range +(1/2 x (Acq. BW or TDBW if active))

Minimum Event
Duration

25 ns for 40 MHz Acg. BW using no trigger RBW
50 ns for 40 MHz Acg. BW using 20 MHz trigger
RBW

9.1 ns for 110 MHz Acq. BW using no RBW

16.7 ns for 110 MHz Acq. BW using 60 MHz trigger
RBW

Timing Uncertainty

Same as Power Trigger Position Timing
Uncertainty

Holdoff Trigger

Range

20 ns to 10 seconds

External Trigger 1

Opt. 52 (fixed FFT ~ 10.3 ps

length)

Opt. 52 at 10 MHz: 3.7 ps

specified resolution 1 MHz: 5.8 s

bandwidths 100 kHz: 37.6 ps
Trigger Position Span = 40 MHz:
Uncertainty +2 ps (RBW = Auto)

Characteristic Description
Level Range -25Vto+25V
Level Setting Resolution  0.01V

Span =110 MHz:
+2 ps (RBW = Auto)

Trigger Position Timing Uncertainty (50 Q input impedance)

*1 For masks >30 dB above noise floor.

40 MHz Acquisition
BW, 40 MHz Span

Uncertainty = +20 ns

110 MHz Acquisition
BW, 110 MHz Span
(Opt. 110)

Uncertainty = 12 ns

Input Impedance

Selectable 50 Q/5 kQ impedance (nominal)

www.tektronix.com/rsa 7
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External Trigger 2 Analysis Related
Characteristic Description Displays by Domain  Views
Threshold Voltage Fixed, TTL Frequency Spectrum (Amplitude vs Linear or Log Frequency)
Input Impedance 10 kQ (nominal) ggﬁrﬁﬁsctrum Display (Live RF Color-graded
Trigger State Select High, Low Spectrogram (Amplitude vs. Frequency over Time)

. Spurious (Amplitude vs Linear or Log Frequency)
Trigger Output Phase Noise (Phase Noise and Jitter Measurement)

(Opt. 11)

Characteristic Description Time and Statistics Amplitude vs. Ti_rne
Voltage Output Current <1 mA Frequency vs. Time

Hiah >20V Phase vs. Time

'9 : DPX Amplitude vs. Time
Low <0.4 V (LVTTL) DPX Frequency vs. Time
Output impedance 50 Q (nominal) DPX Phase vs. Time

Amplitude Modulation vs. Time
Frequency Modulation vs. Time

Acquisition Related Phase Modulation vs. Time

Characteristic Description R'F 1Q vs. T_ime
Real-time Acquisiion 40 MHz (110 MHz, Opt. 110) Time Overview
; CCDF
S Peak-to-Average Ratio
AID Converter 100 MSs 14 bit(optional 300 MSs, 14 bi, Opt. 110) Settling Time, Frequency, Frequenc Setgtalin vs. Time, Phase Settling vs. Time
Acquisition Memory Size 1 GB (4 GB, Opt. 53) and Pr?ase (dpt. 1(12) 4 quency gVvs. ' gvs.
Minimum Acquisition 64 Samples Advanced Measurements  Pulse Results Table
Length Suite (Opt. 20) Pulse Trace (selectable by pulse number)
Acquisition Length Setting 1 Sample Pulse Statistics (Trend of Pulse Results, FFT of Trend,
Resolution and Histogram)
Fast Frame Acquisition ~ >64,000 records can be stored in a single acquisition Digital Demod (Opt. 21)  Constellation Diagram
Mode (for pulse measurements and spectrogram analysis) EVM vs. Time
Symbol Table (Binary or Hexadecimal) .
Memory Depth (Time) and Minimum Time Domain Resolution Maglrjltude and Phase Error versus Time, and Signal
Acquisition BW  Sample Rate = Record Length Recorc_i Length Sg;%ulated IQ vs. Time
(Forland Q) (Option 53) Eye Diagram
110 MHz (Opt. 110) 150 MS/s 179s 7.15s Trellis Diagram
60 MHz (Opt. 110) 75 MS/s 358s 14.31's Frequency Deviation vs. Time
40 MHz 50 MS/s 477 s 19.08 s Frequency Offset Signal analysis can be performed either at center
Measurement frequency or the assigned measurement frequency
20 MHz 25 MSs 9.54 s 38.17s up to the limits of the instrument's acquisition and
10 MHz 12.5 MS/s 19.08 s 76.35 s measurement bandwidths
5 MHz 6.25 MS/s 38.17s 152.7 s Flexible OFDM Analysis  Constellation, Scalar Measurement Summary, EVM
2 MHZz*2 3.125 MS/s 4295 1718 s (Opt. 22) or Power vs. Carrier, Symbol Table (Binary or
1 MH 1 56 MS/ 85I8 343.5 Hexadecirmal)
z - S 05 S Acquisition Replay Replay entire contents of acquisition memory or
500 kHz 781 kS/s 1711.7s 687.1 s subset of acquisitions and frames. History can collect
200 kHz 390 kS/s 3435s 1374 s up to 64,000 acquisitions (each containing one or
more frames) or 1 GB of sample data, including DPX
100 kiz LoDl 687.1s BIREIS Spectrogram data, whichever limit is reached first
50 kHz 97.6 kSIs 1374 s 5497 s
20 kHz 48.8 kS/s 2748 s 10955 s
10 kHz 24.4 kSls 5497 s 21990 s
5 kHz 12.2 kSls 10955 s 43980 s
2 kHz 3.05 kS/s 43980 s 175921 s
1 kHz 1.52 kS/s 87960 s 351843 s
500 Hz 762 Sls 175921 s 703687 s
200 Hz 381 S/s 351843 s 1407374 s
100 Hz 190 S/s 703686 s 2814749 s

*2|n spans <2 MHz, higher resolution data is stored, reducing maximum acquisition time.

8 www.tektronix.com/rsa
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Bandwidth Related

Characteristic Description
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DPX® Digital Phosphor Spectrum Processing

Resolution Bandwidth

Resolution Bandwidth 0.1 Hz to 8 MHz

Characteristic Description
Spectrum Processing 292,968/s
Rate (RBW = Auto, Trace

Length 801)

DPX Bitmap Resolution 201 x 801
DPX Bitmap Color 8G (99 dB)

Dynamic Range

Marker Information Amplitude, frequency, and signal density on the DPX

display

Range 0.1 Hz to 10 MHz (Opt. 110)

(Spectrum Analysis)

Resolution Bandwidth Approximately Gaussian, shape factor 4.1:1 (60:3 dB)
Shape +10%, typical

Resolution Bandwidth +1% (Auto-coupled RBW mode)

Accuracy

Alternative Resolution Kaiser window (RBW), -6 dB Mil, CISPR,
Bandwidth Types Blackman-Harris 4B Window, Uniform (none) Window,

Flat-top (CW Ampl.) Window, Hanning Window

Minimum Signal Duration 5.8 ps (3.7 ps, Opt. 110)
for 100% Probability of
Detection (Max-hold On)

Video Bandwidth

Span Range 100 Hz to 40 MHz
(Continuous processing) (110 MHz with Opt. 110)

Video Bandwidth Range 1 Hz to 10 MHz plus wide open

Span Range (Swept) Up to instrument frequency range

RBW/VBW Maximum 10,000:1

Dwell Time per Step 50 msto 100 s

Trace Processing Color-graded bitmap, +Peak, —Peak, Average

Trace Length 801, 2401, 4001, 10401

RBW/VBW Minimum 1:1 plus wide open
Resolution 5% of entered value
Accuracy (Typical) +10%

Resolution BW Accuracy 7%

Time Domain Bandwidth (Amplitude vs. Time Display)

Time Domain Bandwidth At least 1/10 to 1/10,000 of acquisition bandwidth, 1 Hz
Range minimum

Time Domain BW Shape <10 MHz, approximately Gaussian, shape factor 4.1:1
(60:3 dB), typical

DPX® Zero-span Amplitude, Frequency, Phase Performance
(Nominal)
Characteristic Description

20 MHz (60 MHz, Opt. 110), shape factor <2.5:1
(60:3 dB) typical

Measurement BW Range 100 Hz to maximum acquisition bandwidth of
instrument

Time Domain Bandwidth 1 Hz to 10 MHz = 1% (Auto-coupled)
Accuracy 20 MHz and 60 MHz = 10%

Time Domain BW (TDBW) At least 1/10 to 1/10,000 of acquisition bandwidth, 1 Hz
Range minimum

Minimum Settable Spectrum Analysis RBW vs. Span

Time Domain BW (TDBW) +1%
Accuracy

Sweep Time Range 100 ns (minimum)
1's (maximum, measurement BW >60 MHz)

2000 s (maximum, measurement BW <60 MHz)

Time Accuracy +(0.5 % + Reference Frequency Accuracy)

Frequency Span RBW
>10 MHz 100 Hz
>1 MHz to 10 MHz 10 Hz
>5 kHz to 1 MHz 1Hz
<5 kHz 0.1Hz

Zero-span Trigger Timing  +(Zero-span Sweep Time / 400) at trigger point
Uncertainty (Power

trigger)

Spectrum Display Traces, Detector, and Functions

DPX Frequency Display ~ +100 MHz maximum
Range

DPX Phase Display +200 degrees maximum, phase-wrapped
Range +500G degrees, phase-unwrapped

Characteristic Description

Traces Three traces + 1 math waveform + 1 trace from
spectrogram for spectrum display

Detector Peak, —Peak, Average, +Peak, Sample, CISPR (Avg,

Peak, Quasi-peak, Average of Logs)

DPX® Spectrogram Performance

Characteristic Description

Trace Functions Normal, Average, Max Hold, Min Hold, Average of Logs

Spectrum Trace Length 801, 2401, 4001, 8001, or 10401 points

Span Range 100 Hz to maximum acquisition bandwidth
DPX Spectrogram Trace  +Peak, —-Peak, Avg (Vrus)

Detection

DPX Spectrogram Trace 801 to 4001

Length

DPX Spectrogram Trace Length = 801: 60,000 traces
Memory Depth Trace Length = 2401: 20,000 traces

Trace Length = 4001: 12,000 traces

Time Resolution per Line 110 ps to 6400 s, user settable

Maximum Recording Time 6.6 seconds (801 points/trace, 110 ps/line) to
vs. Line Resolution 4444 days (801 points/trace, 6400 s/line)

www.tektronix.com/rsa 9
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Minimum Signal Duration vs. RBW Resolution BW Range vs. Span (DPX®)
(Trace Length, 801 Points) Acquisition RBW (Min) RBW (Max)
Span RBW FFT Spectrums/sec  Minimum Signal Bandwidth
(kHz)  Length Duration for 110 MHz 20 kHz 10 MHz
100% POI, us 55 MHz 10 kHz 5 MHz
110MHz 10000 1024 292,968 37 20 MHz 10 kHz 3 MHz
1000 1024 292,968 5.8 20 MHz 5 kHz > MHz
300 2048 146,484 14.8 10 MHz > kHz 1 MHz
100 4096 73,242 31.7 5 MHz 1 kHz 500 kHz
30 16384 18,311 134.7 2 MHz 500 Hz 200 kHz
20 32768 9,155 229.3 1 MHz 200 Hz 100 kHz
40 MHz 10,000 1024 292,968 3.9 200 Kz 100 Hz 50 kHz
1000 1024 292,968 5.8 200 kHz 50 Hz 20 kHz
300 1024 292,968 11.4 100 kHz 20 Hz 10 kHz
100 2048 146,484 30.9 =0 Kz 10 Ha 5 KHz
30 4096 73,242 93.8 20 kHz 5 Hy 2 kHz
20 8192 36,621 1475 10 Kz 2 Ha 1 kHz
10 16384 18,311 295.0 5 kHz 0.1 Hz 500 Hz
2 kHz 0.1 Hz 200 Hz

Minimum FFT Length vs. Trace Length

(Independent of Span and RBW) ;O'E)Hﬁz g:i :z 15000 :Zz
Trace Length (Points) Minimum FFT Length 200 s T D
o 1024 100 Hz 0.1 Hz 10 Hz
2401 4096
4001 8192 o
10401 16384 Minimum RBW, Swept Spans - 10 kHz.

Stability
Residual FM - <2 Hz,,, in 1 second (95% confidence, typical).

Phase Noise Sidebands, dBc/Hz at Specified Center Frequency (CF)

Offset CF=1GHz CF=2GHz CF =6 GHz CF =10 GHz CF =10 GHz CF =18 GHz

(RSA6114B) (RSA6120B) (RSA6120B)
Spec Typical Typical Typical Typical Typical Typical

100 Hz -80 -86 -80 -70 —-64 =77 -70

1 kHz -100 -106 -106 -96 -91 -95 -93

10 kHz -106 -110 -110 -107 -106 -111 -108

100 kHz -107 -113 -111 -107 -106 -112 -111

1 MHz -128 -134 -133 -132 -132 -130 -130

6 MHz -134 -142 -142 -142 -142 -142 -142

10 MHz -134 -142 -142 -142 -142 -142 -142

10  www.tektronix.com/rsa
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Frequency Response

e Y | | | Range Response
T T I 18 °C to 28 °C, Atten. = 10 dB, Preamp Off
N i 10 MHz - 3 GHz 05 dB
wonesa [ PN >3 GHz- 6.2 GHz +0.8dB
\:‘ >6.2 GHz - 14 GHz +1.0dB
iz | B (RSA6114B)
420 ke | b >6.2 GHz - 20 GHz +1.0dB
- | o, (RSA6120B)
| e 5°C to 50 °C, All Attenuator Settings (Typical)
S | LTI 9kHz - 3GHz +0.7 dB
e S — o == >3 GHz - 6.2 GHz +0.8 dB
e — >6.2 GHz - 14 GHz +2.0dB
Typical phase noise performance as measured by Opt. 11. (RSA6114B)
>6.2 GHz - 20 GHz +2.0dB
Amplitude (RSA6120B)
(Specifications excluding mismatch error) RSA6106B Preamp (Opt. 50) On (Atten. =10 dB)
Characteristic Description 1MHz - 6.2 GHz +2.0dB
Measurement Range Displayed average noise level to maximum measurable RSA6114B and RSA6120B Preamp (Opt. 51) On (Atten. = 10 dB)
input 100 kHz - 8 GHz +15dB
Input Attenuator Range 0 dB to 75 dB, 5 dB step 8 GHz - 14 GHz +3dB
Maximum Safe Input Level 14 GHz - 20 GHz +3dB

Average Continuous ~ +30 dBm

(RF ATT 210 dB,

Preamp Off)

Average Continuous ~ Option 50 Preamp On: +20 dBm
(RF ATT =10 dB, Option 51 Preamp On: +30 dBm
Preamp On)

(RSA6120B only)

Amplitude Accuracy

Characteristic Description

Pulsed RF (RFATT  75W
230 dB, PW <5 s,
0.5% Duty Cycle)

Maximum Measurable Input Level

Average Continuous ~ +30 dBm
(RF ATT: Auto)

Pulsed RF (RF ATT.  75W
Auto, PW <5 ps, 0.5%

Duty Cycle)
Max DC Voltage +40V
Log Display Range 0.01 dBm/div to 20 dB/div
Display Divisions 10 divisions
Display Units dBm, dBmV, Watts, Volts, Amps, dBuW, dBuV, dBuA,

dBW, dBV, dBV/m, and dBA/m

Absolute Amplitude +0.31dB
Accuracy at Calibration

Point (100 MHz, =20 dBm

signal, 10 dB ATT, 18 °C

t0 28 °C)

Input Attenuator Switching +0.2 dB
Uncertainty

Absolute Amplitude Accuracy at Center Frequency, 95% Confidence*3

10 MHz to 3 GHz +0.5dB

3GHz1t06.2 GHz +0.8 dB

6.2 GHz to 20 GHz +1.5dB
VSWR

(Atten. = 10 dB, Preamp Off, CF set within 200 MHz of VSWR Test Frequency)
10 MHz to 4 GHz <151
4 GHz 10 6.2 GHz <1.6:1

Marker Readout 0.01dB 6.2 GHz to 14 GHz <191
Resolution, dB Units (RSA6114B only)
Marker Readout Reference-level dependent, as small as 0.001 pV 6.2 GHz to 20 GHz <191
Resolution, Volts Units (RSA6120B only)

Reference Level Setting 0.1 dB step, =170 dBm to +50 dBm (minimum ref. level
Range -50 dBm at center frequency <80 MHz)

VSWR with Preamp
(Atten. = 10 dB, Preamp On, CF set within 200 MHz of VSWR Test Frequency

Level Linearity +0.1 dB (0 to -70 dB from reference level)

10 MHz t0 6.2 GHz <151
(RSA6106B only)

10 MHz to 4 GHz <151
4 GHzt0 6.2 GHz <161
6.2 GHz to 14 GHz <191
(RSA6114B only)
6.2 GHz to 20 GHz <191
(RSA6120B only)

*318 °C to 28 °C, Ref Level < -15 dBm, Attenuator Auto-coupled, Signal Level -15 dBm to -50 dBm. 10 Hz <
RBW < 1 MHz, after alignment performed.

www.tektronix.com/rsa 11
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Noise and Distortion Preamplifier Performance RSA6114B and RSA6120B (Opt. 51)
Characteristic Description
3rd Order Intermodulation Distortion*4 (Typical) Frequency Range 100 kHz to 14 GHz (RSA6114B)
100 kHz to 20 GHz (RSA6120B)

Frequency 3rd Order 3rd Order Intercept, ——

Intermodulation dBm Noise Figure at 10 GHz <6 dB at 10 GHz

Distortion, dBc Gain 30dB at 10 GHz
RSA6106B, RSA6114B ESD Protection Level 500 V (Human Body Model)
9 kHz to 100 MHz -77 135
100 MHz to 3 GHz -80 15 Displayed Average Noise Level*7, Preamp On
3 GHzt06.2 GHz -84 17 (RSA6106B, Opt. 50)
6.2 GHz to 14 GHz -84 17 Frequency Specification Typical
RSA6120B 1 MHz to 10 MHz -159 dBm/Hz -162 dBm/Hz
9 kHz to 100 MHz -79 145 10 MHz to 1 GHz -165 dBm/Hz -168 dBm/Hz
100 MHz to 3 GHz -90 20 1 GHz to 4 GHz -164 dBm/Hz -167 dBm/Hz
3 GHzt06.2 GHz -88 19 4 GHz t0 6.2 GHz -163 dBm/Hz -166 dBm/Hz
6.2 GHz to 20 GHz -88 19 *1 Measured using 1 kHz RBW, 100 kHz span, 100 averages, Best Noise mode, input terminated, Average

of Log detection.
*4 Each Signal Level -25 dBm, Ref Level -20 dBm, Attenuator = 0 dB, 1 MHz tone separation.

Displayed Average Noise Level*7, Preamp On
(RSA6114B and RSA6120B, Opt. 51)

Note: 3rd order intercept point is calculated from 31 order intermodulation performance.

2nd Harmonic Distortion*5 Frequency Specification Typical
L . . 100 kHz to 1 MHz -122 dBm/Hz -125 dBm/Hz
Frequency 2nd Harmonic Distortion, Typical L MHz 1o 10 MHz 135 dBm/Hz 138 dBm/Hz
10 MHz to 3.1 GHz*5 <-80dBc
10 MHz to 100 MH -152 dBm/H -1 Bm/H
>31GHz107GHz'S <80 dBc . : 22 dBm/Hz 25 dBm/Hz
(RSA6114B) 100 MHz to 4 GHz -164 dBm/Hz -167 dBm/Hz
>3.1 GHz to 10 GHz*6 <-80 dBc 4 GHz to 14 GHz -162 dBm/Hz -165 dBm/Hz
(RSA6120B) 14 GHz to 20 GHz -160 dBm/Hz -164 dBm/Hz
5-40 dBm at RF input, Attenuator = 0, P Off, typical (RSA61208 Only)
* m al Input, Attenuator = 0, Pream s ical.
P P P *7 Measured using 1 kHz RBW, 100 kHz span, 100 averages, Best Noise mode, input terminated, Average
* <-80 dBc, —25 dBm at RF input, Atten = 0, Preamp OFF, Maximize Dynamic Range “RF & IF Optimization” of Logs detection.
mode.
Residual Response*3
Displayed Average Noise Level*7, Preamp Off Frequency Spec
Frequency Specification Typical 40 MHz to 200 MHz —90 dBm
9 kHz to 10 MHz 99 dBm/Hz 102 dBm/Hz iégié”lﬁéé‘; 6.2 GHz —?fodgé“m typica)
>10 MHz 10 100 MHz ~149 dBmiHz Z151 dBmiHz T YT TS Y cTTea—— e (ty)[/)?cal)
>100 MHz to 2.3 GHz -151 dBm/Hz -153 dBm/Hz (RSA6114B)
>2.3 GHz to 4 GHz -149 dBm/Hz -151 dBm/Hz >200 MHz to 20 GHz —95 dBm
>4 GHz t0 6.2 GHz -145 dBm/Hz -147 dBm/Hz (RSA6120B) -110 dBm (typical)
RSA6114B Only *8 Input terminated, RBW = 1 kHz, Attenuator = 0 dB.
6.2 GHz to 7 GHz -145 dBm/Hz -147 dBm/Hz Image Response*?
7 GHz to 10 GHz -137 dBm/Hz -139 dBm/Hz Frequenc Spec
10 GHz to 14 GHz -135 dBm/Hz -139 dBm/Hz OKHZ 106 2yGHz < p80 dBe
RSA6120B Only 6.2 GHz t0 8 GHz <80 dBc
>6.2 GHz t0 8.2 GHz -145 dBm/Hz -147 dBm/Hz (RSA6114B/RSA61208)
>8.2 GHz to 15 GHz -149 dBm/Hz -152 dBm/Hz >8 GHz to 14 GHz <—-76 dBc
>15 GHz to 17.5 GHz ~145 dBm/Hz -147 dBm/Hz (RSA6114B)
>17.5 GHz to 20 GHz ~143 dBm/Hz ~145 dBm/Hz >6.2 GHz to 20 GHz <-76 dBc
(RSA6120B)
*7 Measured using 1 kHz RBW, 100 kHz span, 100 averages, Best Noise mode, input terminated, Average *9 Ref = -30 dBm, Attenuator = 10 dB, RF Input Level =~30 dBm, RBW = 10 Hz.

of Logs detection.

Preamplifier Performance RSA6106B (Opt. 50)

Characteristic Description
Frequency Range 1 MHz to 6.2 GHz
Noise Figure at 6.2 GHz <6 dB at 10 GHz
Gain 20 dB at 2 GHz

ESD Protection Level 1 kV (Human Body Model)

12 www.tektronix.com/rsa
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Spurious Response with Signal*10

Frequency Span <40 MHz, Opt. 110
Swept Spans >40 MHz 40 MHz < Span <110 MHz

Specification  Typical Specification  Typical

30 MHz to -73 dBc -78 dBc -73 dBc -75 dBc

6.2 GHz

>6.2 GHz to -70 dBc -75 dBc -70 dBc —75 dBc

14 GHz

(RSA6114B)

>6.2 GHz to -70 dBc -75 dBc -70 dBc —75 dBc

20 GHz

(RSA6120B)

*10 RF Input Level = —15 dBm, Attenuator = 10 dB, Offset 2400 kHz, Mode: Auto. Input signal at center
frequency. Performance level for signals offset from center frequency typically the same.

Spurious response with signal at 4.75 GHz: < 62 dBc
(CF 9 kHz to 8 GHz, Ref = -30 dBm, Atten = 10 dB, RBW =1 kHz)
Signal Frequency Range = 4.7225 to 4.7775 GHz, RF Input Level =-30 dBm

Local Oscillator Feed-through to Input Connector < -65 dBm
(typical, attenuator = 10 dB)

Adjacent Channel Leakage Ratio Dynamic Range*11

Signal Type, ACLR, Typical
Measurement Mode Adjacent Alternate
3GPP Downlink, 1 DPCH
Uncorrected -70 dB -70 dB
Noise Corrected —-79 dB -79 dB
3GPP TM1 64 Channel
Uncorrected -69 dB -69 dB
Noise Corrected —-78 dB -78 dB

*11 Measured with test signal amplitude adjusted for optimum performance. (CF = 2.13 GHz)

IF Frequency Response and Phase Linearity*12

Frequency Specification Typical (RMS)

Range

Freq (GHz) Acq. Specification Amplitude/Phase
Bandwidth

0.01t0 6.2*13 <300 kHz +0.10 dB 0.05 dB/0.1°

0.03t06.2 <40 MHz +0.30 dB 0.20 dB/0.5°

>6.2t0 14 <300 kHz +0.10 dB 0.05 dB/0.1°

(RSA6114B)

>6.2t0 14 <40 MHz +0.50 dB 0.40 dB/1.0°

(RSA6114B)

>6.210 20 <300 kHz +0.10 dB 0.05 dB/0.1°

(RSA6120B)

>6.210 20 <40 MHz +0.50 dB 0.40 dB/1.0°

(RSA6120B)

Opt. 110

0.07t03.0 <110 MHz +0.50 dB 0.30 dB/1.0°

>3106.2 <110 MHz +0.50 dB 0.40 dB/1.0°

>6.2t0 14 <80 MHz +0.75 dB 0.70 dB/1.5°

(RSA6114B)

>6.2t0 14 <110 MHz +1.0 dB 0.70 dB/1.5°

(RSA6114B)

>6.210 20 <80 MHz +0.75 dB 0.70 dB/1.5°

(RSA6120B)

>6.210 20 <110 MHz +1.0dB 0.70 dB/1.5°

(RSA6120B)

*12 Amplitude flatness and phase deviation over the acquisition BW, includes RF frequency response.
Attenuator Setting: 10 dB.

*13 High Dynamic Range mode selected.
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Spectrum Analyzers — RSA6000 Series

Analog IF and Digital IQ Output (Opt. 05)

Characteristic Description

Analog IF Output

Frequency 500 MHz
Output frequency varies £1 MHz with changes in
center frequency. Sidebands may be frequency
inverted from input, depending on center frequency

Output Level +3 o —10 dBm for peak signal level of —20 dBm at RF

mixer (typical)

Filter control

Wide open (square top) or 60 MHz Gaussian

Bandwidth (wide open) >150 MHz (typical)
Bandwidth (Gaussian) 60 MHz, Gaussian to 12 dB
Digital 1Q Output
Connector Type MDR (3M) 50 pin x 2
Data Output Data is corrected for amplitude and phase response
in real time
Data format | data: 16 bit LVDS

Q data: 16 bit LVDS

Control Output

Clock: LVDS, 150 MHz — Acquisition Bandwidth
>40 MHz, 50 MHz — Acquisition Bandwidth <40 MHz,
DV (Data Valid), MSW (Most Significant Word)
indicators, LVDS

Control Input

|Q data output enabled, connecting GND enables
output of 1Q data

Clock Rising Edge to Data
Transition Time
(Hold time)

8.4 ns (typical, standard), 1.58 ns (typical, Opt. 110)

Data Transition to Clock
Rising Edge (Setup time)

8.2 ns (typical, standard), 1.54 ns (typical, Opt. 110)

www.tektronix.com/rsa 13
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AM/FM/PM and Direct Audio Measurement (Opt. 10)

Characteristics (typical) for input frequencies <2 GHz, RBW: Auto, Averaging: Off,
Filters: Off

KoHTponbHO-n3MmepuTenbHble Npubéopbl U 06opyaoBaHne

www.tehencom.com

Characteristic Description

PM Modulation Analysis

Characteristic Description

Analog Demodulation

Carrier Frequency Range 9 kHz or (1/2 x Audio Analysis Bandwidth) to maximum
(for modulation and audio input frequency. Distortion and noise performance

PM Measurements Carrier Power, Carrier Frequency Error, Audio
Frequency, Deviation (+Peak, —Peak, Peak-Peak/2,
RMS), SINAD, Modulation Distortion, S/N, Total
Harmonic Distortion, Total Non-harmonic Distortion,
Hum and Noise

Carrier Power Accuracy ~ +0.85 dB

measurements) reduced below 30 MHz (10 MHz to 2 GHz, -20 to
Maximum Audio 10 MHz 0 dBm input power)
Frequency Span Carrier Frequency +0.02 Hz + (transmitter frequency x reference
Audio Filters Accuracy (Deviation: frequency error)
Low Pass (kHz) 0.3, 3, 15, 30, 80, 300, and user-entered up to 0.9 x 0.628 rad)
audio bandwidth PM Deviation Accuracy ~ #+100% x (0.005 + (rate / 1 MHz))
High Pass (Hz) 20, 50, 300, 400, and user-entered up to 0.9 x audio (Rate: 10 to 20 kHz,
bandwidth Deviation: 0.628 to 6 rad)
Standard CCITT, C-Message PM Rate Accuracy (Rate: #0.2 Hz

De-emphasis (us) 25, 50, 75, 750, and user-entered

File User-supplied .TXT or .CSV file of amplitude/frequency
pairs. Maximum 1000 pairs

1 to 10 kHz, Deviation:
0.628 rad)

Residuals (PM) (Rate: 1 to 10 kHz, Deviation: 0.628 rad)

FM Modulation Analysis (Modulation Index >0.1)

THD 0.1%

FM Measurements Carrier Power, Carrier Frequency Error, Audio
Frequency, Deviation (+Peak, —Peak, Peak-Peak/2,
RMS), SINAD, Modulation Distortion, S/N, Total
Harmonic Distortion, Total Non-harmonic Distortion,
Hum and Noise

Distortion 1%

SINAD 40 dB

Carrier Power Accuracy ~ +0.85 dB
(10 MHz to 2 GHz, -20 to
0 dBm input power)

Direct Audio Input
Note: Direct input (unmodulated) audio measurements are limited by the
low-frequency input range of 9 kHz in the RSA6000 Series.

Carrier Frequency +0.5 Hz + (transmitter frequency x reference frequency

Audio Measurements Signal Power, Audio Frequency (+Peak, —Peak,
Peak-Peak/2, RMS), SINAD, Modulation Distortion,
SIN, Total Harmonic Distortion, Total Non-harmonic
Distortion, Hum and Noise

Accuracy (Deviation: error) Direct Input Frequency 9 kHz to 10 MHz
1to 10 kHz) Range (for audio

FM Deviation Accuracy (1% of (rate + deviation) + 50 Hz) measurements only)

(Rate: 1kHz to 1 MHz) Maximum Audio 10 MHz

FM Rate Accuracy 0.2 Hz Frequency Span

(Deviation: 1 to 100 kHz) Audio Frequency +0.2 Hz
Residuals (FM) (Rate: 1 to 10 kHz, Deviation: 5 kHz) Accuracy

THD 0.10% Signal Power Accuracy ~ +1.5dB
Distortion 0.7% Residuals (Rate: 10 kHz, Input Level: 1.0 V)
SINAD 43 dB THD 0.1%

AM Modulation Analysis Distortion 0.8%

AM Measurements Carrier Power, Audio Frequency, Modulation Depth SINAD 42 dB

(+Peak, —Peak, Peak-Peak/2, RMS), SINAD,
Modulation Distortion, S/N, Total Harmonic Distortion,
Total Non-harmonic Distortion, Hum and Noise

Carrier Power Accuracy ~ +0.85 dB
(10 MHz to 2 GHz, -20 to
0 dBm input power)

Phase Noise and Jitter Measurement (Opt. 11)

Characteristic Description

AM Depth Accuracy +0.2% + 0.01 x measured value
(Rate: 1 to 100 kHz,

Depth: 10% to 90%)

Carrier Frequency Range 30 MHz to Maximum Instrument Frequency — Less
selected Frequency Offset Range

Measurements Carrier Power, Frequency Error, RMS Phase Noise,

Jitter (Time Interval Error), Residual FM

AM Rate Accuracy (Rate: +0.2 Hz
1 kHz to 1 MHz, Depth:

Residual Phase Noise See Phase Noise specifications

Minimum Offset from Carrier: 10 Hz
Maximum Offset from Carrier: 1 GHz

Phase Noise and Jitter
Integration Bandwidth

50%)

Residuals (AM) (Rate: 1 to 100 kHz, Depth: 50%)
THD 0.16%

Distortion 0.13%

SINAD 58 dB

Range

Number of Traces 2

Trace and Measurement  Detection: Average or +Peak
Functions Smoothing Averaging

Optimization: Speed or Dynamic Range

14 www.tektronix.com/rsa
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Settling Time, Frequency, and Phase (Opt. 12)*14
Settled Frequency Uncertainty, 95% Confidence (Typical), at Stated

KoHTponbHO-n3MmepuTenbHble Npubéopbl U 06opyaoBaHne

Measurement Frequencies, Bandwidths, and # of Averages

Measurement Frequency Uncertainty at Stated Measurement
Frequency, Bandwidth

Averages 110 MHz 10 MHz 1 MHz 100 kHz
1 GHz

Single 2 kHz 100 Hz 10 Hz 1Hz
Measurement

100 Averages 200 Hz 10 Hz 1 Hz 0.1 Hz
1000 Averages 50 Hz 2 Hz 1 Hz 0.05 Hz
10 GHz

Single 5 kHz 100 Hz 10 Hz 5 Hz
Measurement

100 Averages 300 Hz 10 Hz 1 Hz 0.5 Hz
1000 Averages 100 Hz 5 Hz 0.5 Hz 0.1Hz
20 GHz

Single 2 kHz 100 Hz 10 Hz 5 Hz
Measurement

100 Averages 200 Hz 10 Hz 1 Hz 0.5 Hz
1000 Averages 100 Hz 5 Hz 0.5 Hz 0.2 Hz

Settled Phase Uncertainty, 95% Confidence (Typical), at Stated
Measurement Frequencies, Bandwidths, and # of Averages

Measurement Phase Uncertainty at Stated
Frequency, Measurement Bandwidth
Averages 110 MHz 10 MHz 1 MHz
1 GHz

Single 1.00° 0.50° 0.50°
Measurement

100 Averages 0.10° 0.05° 0.05°
1000 Averages 0.05° 0.01° 0.01°
10 GHz

Single 1.50° 1.00° 0.50°
Measurement

100 Averages 0.20° 0.10° 0.05°
1000 Averages 0.10° 0.05° 0.02°
20 GHz

Single 1.00° 0.50° 0.50°
Measurement

100 Averages 0.10° 0.05° 0.05°
1000 Averages 0.05° 0.02° 0.02°

*14 Measured input signal level > -20 dBm, Attenuator: Auto.

Frequency and Phase Error Referenced to Nonchirped Signal

At stated frequencies and measurement bandwidths*17, 95% confidence.

www.tehencom.com
Spectrum Analyzers — RSA6000 Series

Advanced Measurement Suite (Opt. 20)

Characteristic

Description

Measurements

Average On Power, Peak Power, Average Transmitted
Power, Pulse Width, Rise Time, Fall Time, Repetition
Interval (seconds), Repetition Rate (Hz), Duty Factor
(%), Duty Factor (ratio), Ripple (dB), Ripple (%), Droop
(dB), Droop (%), Overshoot (dB), Overshoot (%),
Pulse-Pulse Frequency Difference, Pulse-Pulse Phase
Difference, RMS Frequency Error, Max Frequency
Error, RMS Phase Error, Max Phase Error, Frequency
Deviation, Phase Deviation, Impulse Response (dB),
Impulse Response (time), Time Stamp

Minimum Pulse Width for
Detection

150 ns (standard), 50 ns (Opt. 110)

Number of Pulses 110 10,000
System Rise Time <25 ns (standard), <10 ns (Opt. 110)
(Typical)

Pulse Measurement
Accuracy

Signal Conditions: Unless otherwise stated, Pulse
Width >450 ns (150 ns, Opt. 110), S/N Ratio =30 dB,
Duty Cycle 0.5 to 0.001, Temperature 18 °C to 28 °C

Impulse Response

Measurement Range: 15 to 40 dB across the width of
the chirp

Measurement Accuracy (typical): +2 dB for a signal
40 dB in amplitude and delayed 1% to 40% of the pulse
chirp width*15

Impulse Response
Weighting

Taylor Window

*15 Chirp Width 100 MHz, Pulse Width 10 ps, minimum signal delay 1% of pulse width or 10/(chirp bandwidth),
whichever is greater, and minimum 2000 sample points during pulse on-time.

Pulse Measurement Performance

Pulse Amplitude and Timing

Measurement

Accuracy (Typical)

Average On Power*16

+0.3 dB + Absolute Amplitude Accuracy

Average Transmitted
Power*16

+0.4 dB + Absolute Amplitude Accuracy

Peak Power*16 +0.4 dB + Absolute Amplitude Accuracy
Pulse Width +3% of reading
Duty Factor +3% of reading

*16 Pulse Width >300 ns (100 ns, Opt. 110).

Bandwidth CF: 2 GHz CF: 10 GHz CF: 20 GHz
Abs. Freq Pulse-Pulse Pulse-Pulse Abs. Freq Pulse-Pulse Pulse-Pulse Abs. Freq Pulse-Pulse Pulse-Pulse
Err (RMS) Freq Phase Err (RMS) Freq Phase Err (RMS) Freq Phase
20 MHz +5 kHz +13 kHz +0.3° +5 kHz +40 kHz +0.6° +8 kHz +60 kHz +1.3°
40 MHz +10 kHz +30 kHz +0.35° +10 kHz +50 kHz +0.75° +20 kHz +60 kHz +1.3°
60 MHz +30 kHz +70 kHz +0.5° +30 kHz +150 kHz +0.75° +50 kHz +275 kHz +1.5°
(Opt. 110)
110 MHz +50 kHz +170 kHz +0.6° +50 kHz +150 kHz +0.75° +100 kHz +300 kHz +1.5°
(Opt. 110)

*17 Pulse ON Power 2 -20 dBm, signal peak at Reference Level, Attenuator = Auto, tmeas — treference < 10 ms, Frequency Estimation: Manual. Pulse-to-Pulse Measurement time position excludes the beginning and ending of the pulse

extending for a time = (10 / Measurement BW) as measured from 50% of the tyise) OF ta. Absolute Frequency Error determined over center 50% of pulse.

www.tektronix.com/rsa 15
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Frequency and Phase Error Referenced to a Linear Chirp
At stated frequencies and measurement bandwidths*17, 95% confidence.

KoHTponbHO-u3MeputenbHble Npubopbl U o6opyaoBaHue
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Bandwidth CF 2 GHz CF: 10 GHz CF: 20 GHz
Abs. Freq Pulse-Pulse Pulse-Pulse Abs. Freq Pulse-Pulse Pulse-Pulse Abs. Freq Pulse-Pulse Pulse-Pulse
Err (RMS) Freq Phase Err (RMS) Freq Phase Err (RMS) Freq Phase
20 MHz +10 kHz +25 kHz +0.4° +15 kHz +30 kHz +0.9° +25 kHz +50 kHz +1.8°
40 MHz +12 kHz +40 kHz +0.4° +15 kHz +50 kHz +1.0° +30 kHz +130 kHz +2.0°
60 MHz +60 kHz +130 kHz +0.5° +60 kHz +150 kHz +1.0° +75 kHz +200 kHz +2.0°
(Opt. 110)
110 MHz +75 kHz +275 kHz +0.6° +75 kHz +300 kHz +1.0° +125 kHz +500 kHz +2.0°
(Opt. 110)

*17 Pulse ON Power = -20 dBm, signal peak at Reference Level, Attenuator = Auto, tmeas — treterence < 10 M, Frequency Estimation: Manual. Pulse-to-Pulse Measurement time position excludes the beginning and ending of the pulse
extending for a time = (10 / Measurement BW) as measured from 50% of the t) Or tg. Absolute Frequency Error determined over center 50% of pulse.

Note: Signal type: Linear Chirp, Peak-to-Peak Chirp Deviation: <0.8 Measurement BW.

Digital Modulation Analysis (Opt. 21)
Description

m/2DBPSK, BPSK, SBPSK, QPSK, DQPSK,
m/4DQPSK, D8PSK, D16PSK, 8PSK, OQPSK,
SOQPSK, CPM, 16/32/64/128/256QAM, MSK, GMSK,
2-FSK, 4-FSK, 8-FSK, 16-FSK, C4AFM

Up to 80,000 Samples

Characteristic
Modulation Formats

Analysis Period
Filter Types
Measurement filters

Square-root raised cosine, raised cosine, Gaussian,
rectangular, 1S-95, 1S-95 EQ, C4FM-P25, half-sine,
None, User Defined

Raised cosine, Gaussian, rectangular, 1S-95,

Reference filters

Digital (Opt. 21)

Symbol Rate Residual EVM (Typical)
QPSK Residual EVM*18

100 kS/s <0.5%

1 MS/s <0.5%

10 MS/s <0.6%

30 MS/s <1.5%

80 MS/s (Opt. 110) <2.0%

256 QAM Residual EVM*19

SBPSK-MIL, SOQPSK-MIL, SOQPSK-ARTM, None, 10 MSfs <0.5%

User Defined 30 MS/s <0.8%
Alpha/B*T Range 0.001 to 1, 0.001 step 80 MS/s (Opt. 110) <0.8%
Measurements Constellation, Error Vector Magnitude (EVM) vs. Time, Offset QPSK Residual EVM*18

Modulation Error Ratio (MER), Magnitude Error vs.
Time, Phase Error vs. Time, Signal Quality, Symbol
Table, rho

FSK only: Frequency Deviation, Symbol Timing Error
1 kS/s to 100 MS/s (Modulated signal must be
contained entirely within acquisition BW of RSA6000
Series)

Symbol Rate Range

16 www.tektronix.com/rsa

100 kS/s <0.5%
1 MS/s <0.5%
10 MS/s <1.4%
S-0OQPSK (MIL, ARTM) Residual EVM*20
4kS/s, <0.5%
CF = 250 MHz

20 kS/s <0.5%
100 kS/s <0.5%
1 MS/s <0.5%
S-BPSK (MIL) Residual EVM*21
4kSs, <0.4%
CF =250 MHz

20 kS/s <0.5%
100 kS/s <0.5%
1 MS/s <0.5%
CPM (MIL) Residual EVM*21
4kSs, <0.5%
CF =250 MHz

20 kS/s <0.5%
100 kS/s <0.5%
1 MS/s <0.5%

2/4/8/16 FSK Residual RMS FSK Error*22

10 kS/s, deviation 10 kHz  <0.6%

*18 CF = 2 GHz, Measurement Filter = root raised cosine, Reference Filter = raised cosine,
Analysis Length = 200 symbols.

*19 CF = 2 GHz, Measurement Filter = root raised cosine, Reference Filter = raised cosine,
Analysis Length = 400 symbols.

*20 CF = 2 GHz unless otherwise noted. Reference Filters: MIL STD, ARTM, Measurement Filter: none.
*2L CF = 2 GHz unless otherwise noted. Reference Filter: MIL STD.
*22 CF = 2 GHz. Reference Filter: None, Measurement Filter: None.
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Adaptive Equalizer

Characteristic

Description

Type

Linear, decision-directed, feed-forward (FIR)
equalizer with co-efficient adaptation and adjustable
convergence rate

Modulation Types
Supported

BPSK, QPSK, OQPSK, m/2DBPSK, m/4DQPSK, 8PSK,
8DPSK, 16DPSK, 16/32/64/128/256QAM

Reference Filters for All

Modulation Types except

OQPSK

Raised Cosine, Rectangular, None

Reference Filters for
0QPSK

Raised Cosine, Half Sine

KoHTponbHO-u3MeputenbHble Npubopbl U o6opyaoBaHue
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Spectrum Analyzers — RSA6000 Series

Modulation Analysis Accuracy

Analog (Typical)

Modulation

Description

AM Demodulation
Accuracy

+2%

0 dBm input at center

Carrier Frequency 1 GHz, 10 to 60% Modulation
Depth, 1 kHz/5 kHz Input/Modulated Frequency

PM Demodulation
Accuracy

+3°

0 dBm input at center

Carrier Frequency 1 GHz, 400 Hz/1 kHz
Input/Modulated Frequency

Filter Length 1to 128 taps FM Demodulation +1% of Span
Taps/Symbol: Raised 1,2,4,8 Accuracy 0 dBm input at center
Cosine, Half Sine, No Carrier Frequency 1 GHz, 1 kHz/5 kHz
Filter Input/Modulated Frequency
Taps/Symbol: 1
Rectangular Filter Inputs and Outputs
Equalizer Controls Off, Train, Hold, Reset Characteristic Description
Flexible OFDM Characteristics (Opt. 22) Front Panel :
Display Touch panel, 10.4 in. (264 mm)

Characteristic

Description

Recallable Standards

WIMAX 802.16-2004, WLAN 802.11a/g/j/p

Parameter Settings

Guard Interval, Subcarrier Spacing, Channel
Bandwidth

Advanced Parameter
Settings

Constellation Detect: Auto; Manual Select (BPSK,
QPSK, 16QAM, 64QAM)

Symbol Analysis Offset: (-100% to 0%)

Pilot Tracking: Phase, Amplitude, Timing

Swap | and Q: Enable/Disable

Planar Crown™ RF Input

Type-N (RSA6106B and RSA6114B)

Summary Measurements

Symbol Clock Error, Frequency Error, Average Power,
Peak-to-Average, CPE

EVM (RMS and Peak) for all carriers, plot carriers, data
carriers

OFDM Parameters: Number of Symbols, Frequency
Error, Symbol Clock Error, 1Q Origin Offset, CPE,
Average Power, Peak-to-Average Power

EVM (RMS and Peak) for all subcarriers, pilot
subcarriers, data subcarriers

Connector 3.5 mm (RSA6120B only)
SMA (m) to SMA (f) adapter (RSA6120B only)

Trigger Out BNC, High: >2.0 V, Low: <0.4 V, output current 1 mA
(LVTTL), 50 Q

Trigger In BNC, 50 Q/5 kQ impedance (nominal), 5 V max
input, 2.5 V to +2.5 V trigger level

USB Ports 1USB20,1USB1.1

Audio Speaker

Rear Panel

10 MHz REF OUT 50 Q, BNC, >0 dBm

External REF IN

50 Q, BNC, -10 dBm - +6 dBm, 1 to 25 MHz in 1 MHz
steps, plus 1.2288, 4.8, 19.6608, and 31.07 MHz

External REF IN
Frequency Accuracy
Required

<+0.3 ppm

Displays

EVM vs. Symbol, vs. Subcarrier

Subcarrier Power vs. Symbol, vs. Subcarrier
Subcarrier Constellation

Symbol Data Table

Mag Error vs. Symbol, vs. Subcarrier
Phase Error vs. Symbol, vs. Subcarrier
Channel Frequency Response

Trig 2/ Gate IN

BNC, High: 1.6t0 5.0V, Low: 0t0 0.5V

GPIB Interface

IEEE 488.2

LAN Interface Ethernet

RJ45, 10/100/1000BASE-T

USB Ports

USB 2.0, two ports

VGA Output

VGA compatible, 15 DSUB

Residual EVM

-44 dB (WiMAX 802.16-2004, 5 MHz BW)
-44 dB (WLAN 802.11g, 20 MHz BW)
Signal input power optimized for best EVM

Audio Out

3.5 mm headphone jack

Noise Source Drive

BNC, +28 V, 140 mA (nominal)

www.tektronix.com/rsa 17
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Datasheet

General Characteristics
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Characteristic Description
Temperature Range
Operating +5°Cto +50 °C.
(+5 °C to +40 °C when accessing DVD)
Storage -20 °Cto +60 °C
Warm-up Time 20 min.
Altitude
Operating Up to 3000 m (approximately 10,000 ft.)
Nonoperating Up to 12,190 m (40,000 ft.)
Relative Humidity
Operating and 90% RH at 30 °C
nonoperating (No condensation, max wet bulb, 29 °C)
(80% RH max when
accessing DVD)
Vibration

Operating (except
when equipped with
Option 56 Removable

0.22Ggys. Profile = 0.00010 g2/Hz at 5-350 Hz,
-3 dB/Octave slope from 350-500 Hz, 0.00007 g2/Hz at
500 Hz, 3 Axes at 10 min/axis.

www.tehencom.com
Ordering Information
RSA6106B
Spectrum Analyzer, 9 kHz to 6.2 GHz, 40 MHz Capture BW
RSA6114B
Spectrum Analyzer, 9 kHz to 14 GHz, 40 MHz Capture BW
RSA6120B

Spectrum Analyzer, 9 kHz to 20 GHz, 40 MHz Capture BW

All Include: Product Documentation CD (Quick-start User Manual, Application
Examples Manual, Printable Online Help, Programmer Manual, Service Manual,
Specification and Performance Verification Manual, Declassification and Security
Instructions), Front Cover, USB Keyboard, USB Mouse, Planar Crown™ RF Input
Connector - Type-N (RSA6106B and RSA6114B) / 3.5 mm (RSA6120B only) / SMA
(m) to SMA (f) adapter (RSA6120B only), and One-year Warranty.

Note: Please specify power plug and language options when ordering.

Options*23, 24

HDD, or when Option Description
accessing DVD/CD) Opt. 05 Digital 1Q Output and 500 MHz Analog IF Output
Nonoperating 2.28Ggys. Profile = 0.0175 g2/Hz at 5-100 Hz, Opt. 10 AM/FM/PM Modulation and Audio Measurements
-3 dB/Octave slope from 100-200 Hz, 0.00875 g2/Hz oot 11 Phase Noise and Jitter Measurement
at 200-350 Hz, -3 dB/Octave slope from 350-500 Hz, Pt ase o
0.006132 g2/Hz at 500 Hz, 3 Axes at 10 min/axis Opt. 12 Settling Time Measurements (Frequency and Phase)
Shock Opt. 20 Advanced Signal Analysis
Operating 15 G, half-sine, 11 ms duration. (1 G max when (including pulse measurements) :
accessing DVD and Opt. 56 Removable HDD) Opt. 21 General Purpose Digital Modulation Analysis
Nonoperating 30 G, half-sine, 11 ms duration Opt. 22 Flexible OFDM
Safety UL 61010-1:2004 Opt. 50 Preamp, 1 MHz - 6.2 GHz, 20 dB Gain (RSA6106B
CSA C22.2 N0.61010-1-04 only) :
Electromagnetic EU Council EMC Directive 2004/108/EC Opt. 51 Preamp, 100 kHz - 20 GHz, 30 dB Gain (RSAG114B
i and RSA6120B only)
Compatibilty, EN61326, Class A ;
Complies with: ' Opt. 52 Frequency Mask Trigger
Power Requirements 90 V AC to 240 V AC, 50 Hz to 60 Hz Opt. 53 Memory Extension, 4 GB Total Acquisition Memory
90 VAC to 132 V AC, 400 Hz Opt. 56 Removable SSHD (160 GB SS), incompatible with
Power Consumption 150 W nax Opt. 57 ggt/llg?/;?R\?\? V\gr\ll:)'(Pd I | HDD (160 GB)
pt. -RW and Fixed Internal
Data Storage Internal HDD, USB ports, DVD+RW (Opt. 59), incompatible with Option 56, 59, WINXP
Removable HDD (Opt. 56) - - - -
I Opt. 59 Internal HDD (160 GB), incompatible with Option 56,
Calibration Interval One year 57 WINXP
Warranty One year Opt. 110 110 MHz Capture BW
GPIB SCPI-compatible, IEEE488.2 compliant Opt. RSAS6KR Rackmount
Opt. WINXP RSA6120B with Windows XP OS, must be ordered with

Physical Characteristics

Dimensions mm in.
Height 282 111
Width 473 18.6
Depth 531 20.9
Weight kg Ib.
With All Options 26.4 58

Note: Physical characteristics, with feet, without accessory pouch.

18  www.tektronix.com/rsa

new products, Ships on 160 GB SS HDD. Incompatible
with Opt 56, 57, and 59 *23
*23 Options 56, 57, 59, and WinXP are mandatory/exclusive options — one of them must be ordered. There
is no charge for Option 57, DVD-RW.
*24 Options 10, 11, 12, 20, 21, 22, 52, and 110 are SW only. All other options are HW.
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Recommended Accessories

KoHTponbHO-u3MeputenbHble Npubopbl U o6opyaoBaHue

www.tehencom.com
Spectrum Analyzers — RSA6000 Series

International Power Plugs

Accessory Description Option Description
RTPA2A Spectrum Analyzer Probe Adapter Opt. A0 North America power cord
L Opt. Al Universal Euro power cord
Compatibility: - -
P7225 — 2.5 GHz Active Probe Opt. A2 United Kingdom power cord
P7240 - 4 GHz Active Probe Opt. A3 Australia power cord
P7260 - 6 GHz Active Probe Opt. A4 240 V, North America power cord
P7330 - 3.5 GHz Differential Probe R — rica power oor
P7350 — 5 GHz Differential Probe Opt. AS Switzerland power cord
P7350SMA - 5 GHz Differential SMA Probe Opt. A6 Japan power cord
P7340A - 4 GHz Z-Active Differential Probe Ont. AL0 Chi d
P7360A - 6 GHz Z-Active Differential Probe i |.na power cor
P7380A - 8 GHz Z-Active Differential Probe Opt. AL India power cord
P7380SMA - 8 GHz Differential Signal Acquisition Opt. A12 Brazil power cord
System Opt. A99 No power cord
P7313 - >12.5 GHz Z-Active Differential Probe = pow
P7313SMA - 13 GHz Differential SMA Probe
P7500 Series — 4 GHz to 20 GHz TriMode Probes Service
K420 Stable/Mobile instrument cart Onti b iofi
119-4146-xx E and H Near-field Probes. For EMI troubleshooting Op 'gg Ce:)c",p |osn a3
065-0913-x Additional Removable Hard Drive (160 GB Solid State). pt. alibration Service 3 Years
For use with Option 56 (Windows 7 and instrument FW Opt. C5 Calibration Service 5 Years
preinstalled) Opt. D1 Calibration Data Report
065-0923-xx Additional Removable HDD (160 GB Solid State) Opt. D3 Calibration Data Report 3 Years (with Opt. C3)
with Windows XP, available on RSA6120B only, I -
requires Opt WINXP (Windows XP and Instrument FW Opt. D5 Calibration Data Report 5 Years (with Opt. C5)
reinstalled Opt. G3 Complete Care 3 Years (includes loaner, scheduled
p ) mpie
016-2026-xx Transit Case calibration and more)
071-1909-xx Additional Quick-start Manual (Paper) Opt. G5 E;mf;ﬁgen%anﬁa;;i")ﬂs (includes loaner, scheduled
071-1914-xx Service Manual (Paper) Opt. R3 Repair Service 3 Years
119-7902-xx DC Block, Type-N, 10 MHz to 18 GHz (blocks both Opt. RS Repair Service 5 Years
center and shield) : - —— - pp—
131-4329-00 Planar Crown RF Input Connector — 7005A-3 Type-N Opt. CAL Single Calibration or Functional Verification
Female
131-9062-00 Planar Crown RF Input Connector — 7005A-6 3.5 mm
Female Lan.guages o
131-8822-00 Planar Crown RF Input Connector — 7005A-7 3.5 mm Option Description
Male Opt. LO English Manual
131-8689-00 Planar Crown RF Input Connector — 7005A-1 SMA Opt. L5 Japanese Manual
Female - -
015-0369-00 RF Adapter — N (male) to SMA (male) gpt' Ho i'mp!'f'e‘ifh'”ﬁse Manual
119-6599-00 Power Attenuator — 20 dB, 50 W, 5 GHz Opt. o NUS’;'a” Ia””a
119-6598-00 DC Block, Type-N, 10 MHz to 12.4 GHz (blocks both o 0 ¥anua
center and shield)
101A EMC Probe Set RF Probes. Contact Beehive Electronics to order:
150A EMC Probe http://beehive-electronics.com/probes.html
Amplifier
110A Probe Cable
SMA Probe Adapter
BNC Probe Adapter
174-5706-xx SMA (m) to SMA (m) 36 in. Cable

www.tektronix.com/rsa 19
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Datasheet Contact Tektronix:

ASEAN / Australasia (65) 6356 3900
Austria 00800 2255 4835*
Balkans, Israel, South Africa and other ISE Countries +41 52 675 3777

Upgrades — RSA6UP Belgium 00800 2255 4835*
Brazil +55 (11) 3759 7627

Option Description HW or SW Factory
Calibration Canada 1 800 833 9200
REqUired? Central East Europe and the Baltics +41 52 675 3777
Opt- 05 500 MHz IF, Dlgltal IQ OUtpUt HW No Central Europe & Greece +41 52 675 3777
Opt. 10 AM/FM/PM Modulation and Audio SW No Denmark +45 80 88 1401
hE it Finland +41 52 675 3777
Opt. 11 Phase Noise and Jitter Measurements SW No
" France 00800 2255 4835*
Opt. 12 Frequency and Phase Settling SW No )
Measurements Germany 00800 2255 4835
Opt. 20 Advanced Signal Analysis (Pulse SW No Hong Kong 400 820 5835
Measurement Suite) India 000 800 650 1835
Opt. 21 GP Digital Modulation Analysis SW No Italy 00800 2255 4835+
Opt. 22 Flexible OFDM Analysis SW No Japan 81 (3) 6714 3010
Opt. 50 Preamp, 1MHz-6.2 GHZ, 20 dB HW Yes Luxembourg +41 52 675 3777
Gain (RSA61068 Only) Mexico, Central/South America & Caribbean 52 (55) 56 04 50 90
Opt. 51 g(;egg %allr?O(FIQ( IS-I/-Z\G-ligBG:nZd’ HW Yes Middle East, Asia, and North Africa +41 52 675 3777
RSA6120B only) The Netherlands 00800 2255 4835*
Opt. 52 Frequency Mask Trigger SW No Norway 800 16098
Opt. 53 Memory Extension, 4 GB Total HW No People’s Republic of China 400 820 5835
Acquisition Memory Poland +41 52 675 3777
Opt. 56 Removable SSHD (160 GB), HW No Portugal 80 08 12370
Incompagl)glev‘ollltthgptlon 57' Republic of Korea 001 800 8255 2835
Opt. 57 CD/DVD-RW and Fixed Internal HW No Russia & CIS +7 (495) 7484900
HDD (160 GB) incompatible with South Africa +41 52 675 3777
Option 56, 59, WINXP Spain 00800 2255 4835+
Opt. 59 Internal HDD (160 GB), incompatible HW No Sweden 00800 2255 4835+
with Option 56, 57, WINXP Switzoriand 00300 2255 4535+
Opt. 110 110 MHz Real-time Acquisition BW sw No wieeran
- Taiwan 886 (2) 2722 9622
Opt. WIN7 _ Upgrade RSA61208 Option WINXP sw No aiwan 856 )
to have Windows 7 OS on instrument. United Kingdom & Ireland 00800 2255 4835*
Incompatible with Option 56, 57, 59 USA 1 800 833 9200
Opt' WINXP Upgrade RSA6120B to Windows XP SW No * European toll-free number. If not accessible, call: +41 52 675 3777
c € Updated 10 February 2011
e N gt Tektronix is registered to ISO 9001 and ISO 14001 by SRI Quality System Registrar.
@
g For Further Information. Tektronix maintains a comprehensive, constantly expanding
o ) ) collection of application notes, technical briefs and other resources to help engineers working
GPIB Product(s) complies with IEEE Standard 488.1-1987, RS-232-C, and with Tektronix on the cutting edge of technology. Please visit www.tektronix.com
feEe-4as Standard Codes and Formats. ' ’ '

b
W

T
A, l‘.l.
Copyright © Tektronix, Inc. All rights reserved. Tektronix products are covered by U.S. and foreign patents,
issued and pending. Information in this publication supersedes that in all previously published material.
Specification and price change privileges reserved. TEKTRONIX and TEK are registered trademarks of
Tektronix, Inc. All other trade names referenced are the service marks, trademarks, or registered trademarks
of their respective companies.

29 Aug 2012 37W-28055-2
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Real-Time Spectrum Analyzer Software

RSAVu Data Sheet

EVM:
Mag Err:

Phase Err:

Digital Demod: Constellation

Features & Benefits

Real-Time Spectrum Analyzer Software for RTSAs, Oscilloscopes,
and Logic Analyzers

= Offline Signal Analysis

- Multidomain Analysis Enables Fast, Complete Signal Analysis in
Frequency, Time, Code, and Modulation Domains

- Complete Analysis for Acquisition Rates as Fast as 50 GS/s with
Oscilloscopes

- Pulse Measurements including Pulse Width, PRI, Pulse-to-Pulse
Phase, Pulse power

- General Purpose Digital Modulation Analysis for a Wide Variety of
Modulation Types

- RFID Interrogator and Response Analysis

- Signal Source Analysis Simplifies Phase Noise, Jitter, and Frequency
Settling Measurements

- Easy Analysis of IEEE 802.15.4 (ZigBee) Measurements

- C4FM modulation analysis for Project 25 Compliance
Measurements*1

- 3G Measurement Versatility with W-CDMA, cdma2000, 1x EVDO,
HSUPA, HSDPA, RF and Modulation Analysis

- 802.11a/b/g/n Measurement Suite

- Analog Demodulation Analysis including Baseband, AM, FM, PM
measurements

- Audio Distortion Analysis of Baseband, AM and FM with Real-time
Spectrogram and Graphical Display of Harmonics and Spurious. Wide
Choices of Low-pass Filters, High-pass Filters, Band-pass Filters,
and De-emphasis Settings.

- Import User-defined and Reference Filters for Customer Modulation
Types

- Save Captured Waveforms in .mat or .csv Formats for
Post-processing Analysis

Programmatic Interface (With RSAVuU on an External PC)

- Integrate with Test Executive for Automated Compliance and Stress
Testing

- Access Measurement Results through GPIB/LAN

- Batch Process Data Files Without Being Connected to Acquisition
Hardware

Applications

Very Wideband Signal Analysis Using Oscilloscope Acquisitions
Field Tactical Radio

P25 (C4FM signal analysis)

Radar

Digital Modulation Analysis

RFID

Phase Noise

Jitter

GSM/EDGE

W-CDMA

HSUPA

HSDPA

CDMA2000 1x

CDMA2000 1xEV-DO

IEEE 802.11 a/b/g/n WLAN with MIMO
IEEE 802.15.4 OQPSK (ZigBee)
Audio Distortion Analysis

*1 Typical or representative performance. See individual data sheets for more complete specifications.

Memory depth refers to available acquisition-instrument memory. RSAVu can accept waveforms as large
as the available instrument memory. RSAVu analysis length maximum is 64 M Samples.

Tektron/ix:*
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Oscilloscope capture of 312.5 MSymbols/sec 16 QAM signal, analyzed with RSAVU

Real-Time Spectrum Analyzer Software for
RTSAs, Oscilloscopes, and Logic Analyzers

RSAVu (RSA6000A, RSA3000 Series RTSAs,
DSA/DSO70000 Series, and TLA5000/7000
Series)

Offline Analysis Software for RSA6000,
RSA3000 Series RTSAs, DSA/DSO70000
Series Oscilloscopes, and TLA5000/7000
Logic Analyzers

RSAVu software enables offline analysis of data captured from Tektronix
Real-Time Spectrum Analyzers (RTSAs) and oscilloscopes. The software

2 www.tektronix.com

KoHTponbHO-u3MeputenbHble Npubopbl U o6opyaoBaHue

www.tehencom.com

| s W— L G— Y S— a— O f—
o) ) | () D) 9| o) )
() D) () () ) G ()

CEF
GHl XL Ly (] ms

5 TLW % 1%
GG G
@EE G

The RSAVu soft front panel allows easy offline access to settings and controls

offers users the same demodulation and analysis capabilities included in
the RSA3408B software option suite. From 3G wireless standards to the
latest RFID formats and pulsed-signal analysis, RSAVu is a tool designers
can use to analyze signals without having acquisition hardware connected.
The software supports data files saved on the RSA6106A, RSA6114A,
RSA3408A/B, RSA3308A/B and RSA3303A/B Real-Time Spectrum
Analyzers and DSA/DSO70000 Series oscilloscopes with option UWB.
When used with the RSA6000 Series RTSA and oscilloscopes, RSAVuU
can be installed and manually operated directly on the instrument. When
used on an external PC, RSAVu supports a remote interface for performing
data analysis in automated test environment. Users can programmatically
load RSA data files and extract demodulated parameters using their test
software to minimize time required for conformance and stress testing.
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Characteristics

Sampling rates, dynamic range, accuracy and memory depth of the analysis is
instrument-dependent as shown in the table below.
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Real-Time Spectrum Analyzer Software — RSAVuU

Supported Instrument / RSA3303 RSA3408 RSAG6106A DSA/DSO70000
Characteristics*1 RSA3308 RSA61114A
Frequency Range DC - 3/8 GHz DC - 8 GHz 9 kHz - DC -
6.2/14 GHz Up to 20 GHz
Analysis Bandwidth 15 MHz 36 MHz Up to 110 MHz Up to 20 GHz
Sampling Rate, Maximum 51.2 MS/sec 102.4 MS/sec Up to Up to
300 MS/sec 50 GS/sec
Memory Depth (max) Memory 256 MB 2.56 sec 256 MB 1.28 sec 1000 MB 1.28 sec 200 MB X 4 channels 4 ms
Depth, seconds (at maximum at 50 GS/s
sampling rate)
Spectrum Analysis Spurious Free -70 dBc -73 dBc -73 dBc ~-40 dBc
Dynamic Range
Residual EVM, typical NA NA <15%
(1.6 GSymbol/sec QPSK, 2 -
16 GHz Carrier Frequency)
Residual EVM, typical < 2% <0.6% < 1%

(4 Msymbol/sec QPSK, 2 GHz

Carrier Frequency)

*1 Typical or representative performance. See individual data sheets for more complete specifications. Memory depth refers to available acquisition-instrument memory. RSAVU can accept waveforms as large as the available
instrument memory. RSAVu analysis length maximum is 64 MSamples.

Measurement Functions in the Base RSAVu Software
Note: available as a free download.

Measurement Functions and Specifications Available
with RSAVu Options

Measurement Measurements and Displays Options allow you to extend the analysis capabilities of RSAVu to include general
Mode purpose and applications-specific modulation analysis. The following measurement
Spectrum Operates on recalled spectrum traces. characteristics apply to both the RSA3000A and RSA6000A Series Real-Time

Channel Power, Adjacent Channel Power, Occupied Spectrum Analyzers.

Bandwidth, Emission Bandwidth, Carrier-to-Noise Ratio,

Carrier Frequency, Spurious Search, dBm/Hz Marker, Opt. 10 - Audio Distortion Analysis

dBc/Hz Marker, Spectrum Emission Mask e e

- Characteristic Description

DPX Spectrum Trace and DPX Bitmap recall Demodulation Tvoe Baseband AM and FM
RTSA Mode Channel Power, Adjacent Channel Power, Occupied ypes asenand, Allan

Bandwidth, Emission Bandwidth, Carrier-to-Noise Ratio, Measurement Range 20 Hz to 100 kHz

Carrier Frequency, Spurious Search, dBm/Hz Marker, Displays Spectrum and Spectrogram

dBc/Hz Marker, Real-Time Spectrum Emission Mask Measurements SIN, SINAD, THD, TNHD, Hum and Noise Ratio, Audio
RTSA with Zoom dBm/Hz Marker, dBc/Hz Marker Frequency
Analog Mod. Analysis 1Q vs. Time, AM Depth, FM Deviation, PM, Pulse Audio Filters

Spectrum De-emphasis 25 us, 50 us, 75 us, 750 us
Time IQ vs. Time, Power vs. Time, Frequency vs. Time, CCDF, LPE 3 KHz. 15 kHz. 30 KHz. 80 kHz

Crest Factor . . .
Pulse Pulse Width, Peak Power, Ripple, Pulse Repetition HPF 50 Hz, 300 Hz, 400 Hz

Interval, Duty Cycle, Pulse-to-Pulse Phase, Frequency CCITT

Deviation, Channel Power, OBW, EBW C-message

www.tektronix.com 3
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Opt. 21 — Advanced Measurement Suite Software

Characteristic Description
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Modulation Formats ~ BPSK, QPSK, OQPSK, SOQPSK, /4 - DQPSK, 8PSK,
D8PSK, 16QAM, 32QAM, 64QAM, 128QAM, 256QAM,
GMSK, GFSK, ASK, FSK, 4FSK, 8FSK, 16FSK, CPM
(per MIL STD 188-181C), DSB-ASK, OOK, PR-ASK,
SSB-ASK, Subcarrier OOK, Subcarrier BPSK, C4FM
(Fixed symbol rate and span). Coding format varies with
modulation type. User defined filters are also available.

www.tehencom.com

Opt. 24 - GSM/EDGE Analysis Software

Burst Type: Normal

Characteristic Description

Modulation Measurement Accuracy

Carrier Power Range  -30 to +30 dBm

Parameter Presets PDC, PHS, NADC, TETRA, GSM, CDPD, Bluetooth, [EEE

802.15.4 OQPSK (ZigBee), C4FM (Project 25)

Phase Error <0.8° (RMS) 1.8° (Peak)
Measurement

Accuracy for GMSK

Modulation (typical)

Vector Diagram Symbol/Locus Display, Frequency Error and Origin Offset

Phase Error Resolution 0.01°

Display Format Measurement EVM Measurement  <0.9% (RMS)
Constellation Diagram ~ Symbol Display, Frequency Error and Origin Offset Q%%ﬂg%;oa&iig

Display Format Measurement I yp ;

Eye Diagram Display  1/Q/Trellis Display (1 to 16 symbols) EYM Reso utllon 0.01%

Format Time Resolution 0.15625 ps at 5 MHz span
Error Vector Diagram  EVM, Magnitude Error, Phase Error, Waveform Quality (p), Burst Count 1000 maximum

Display Format Frequency Error and Origin Offset Measurement ~

Coding Format Miller, Modified Miller, Miller (M_2), Miller (M_4), Miller
(M_8), Manchester, NRZ, direct-phase, grey and
RFID-specific coding. Coding format availability varies

with modulation format.

Mean Power Measurement

RF Input Range -50 dBm to +30 dBm

Symbol Table Display  Binary, Octal, Hexadecimal
Format

Signal Source Analysis Phase Noise, Jitter, and Frequency Settling Measurement

RFID Standards

= |SO/IEC 18000-7

= |SO/IEC 18000 Part 6 Type A, B, C

= |SO/IEC 18000 Part 4 Mode 1

= |SO/IEC 18092 (424k)

= |SO/IEC 15693

= |SO/IEC 14443 Part 2 Type A, B

= EPC Global Generation 1 Class 0, Class 1

Digital Demodulation
Characteristic Description

Absolute Power +0.5 dB, Signal frequency: 880 MHz to 960 MHz, Signal
Measurement power: +10 dBm to -30 dBm, RF attenuator: 0 dB to
Accuracy for GSM900 20 dB, after auto level is performed at 5 MHz span

at 20 °C to 30 °C,

Excluding Mismatch

Error (typical)

Absolute Power +0.6 dB, Signal frequency: 1710 MHz to 1990 MHz, Signal
Measurement power: +10 dBm to -30 dBm, RF attenuator: 0 dB to
Accuracy for 20 dB, after auto level is performed at 5 MHz span
DCS1800/PCS1900

at 20 °C to 30 °C,
Excluding Mismatch

GMSK (1 MHz Span)  EVM <1.8%, Magnitude Error <1.2%, Phase Error <1.0°

Error (typical)

Resolution 0.01dB

Burst Count 1000 maximum

Power Versus Time Measurement

RF Input Range -50 dBm to +30 dBm
Power Ramp Relative  £0.2 dB at 0 dBfs to -40 dBfs
Accuracy (typical)

Time Resolution 0.15625 ps at 5 MHz span
(typical)

Marker Amplitude 0.001 dB

Resolution

Burst Count 1000 maximum

Modulation Spectrum Measurement

Carrier Power Range -5 dBm to +30 dBm

Dynamic Range for 82 dB at 600 kHz offset (30 kHz RBW) 86 dB at 1.2 MHz
GMSK Modulation offset (30 kHz RBW) 83 dB at 1.8 MHz offset (100 kHz
(typical) RBW), 85 dB at 6 MHz offset (100 kHz RBW)

64QAM, 5.3 MS/s EVM <2.5% (typical)

1 GHz Carrier (15 MHz

Span)

QPSK, 3.84 MS/s EVM <2.5% (typical)

2 GHz Carrier (15 MHz

Span)

QPSK EVM (%), Typical

Characteristic RSAG6000A RSA3408A/B RSA3300A/B
QPSK EVM CF 0.5% (at 100 kS/s)  0.5% (at 100 kS/s) 0.5% (at 100 kSs)
=2 GHz (typical 0.5% (at1 MS/s)  0.5% (at 1 MS/s)  0.5% (at 1 MS/s)
value) 0.6% (at4 MS/s)  0.6% (at4 MS/s) ~ 1.2% (at 4 MS/s)

0.9% (at 10 MS/s)  0.9% (at 10 MS/s)  2.7% (at 10 MS/s)

Dynamic Range for 82 dB at 600 kHz offset (30 kHz RBW), 85 dB at 1.2 MHz
8-PSK Modulation offset (30 kHz RBW), 83 dB at 1.8 MHz offset (100 kHz
(typical) RBW), 83 dB at 6 MHz offset (100 kHz RBW)

Burst Count 1000 maximum

Switching Spectrum Measurement

Carrier Power Range -5 dBm to +30 dBm

4 www.tektronix.com

Dynamic Range for 75 dB at 400 kHz offset (30 kHz RBW), 80 dB at 600 kHz
GMSK Modulation offset (30 kHz RBW), 84 dB at 1.2 MHz offset (30 kHz

(typical) RBW), 88 dB at 1.8 MHz offset (30 kHz RBW)
Dynamic Range for 75 dB at 400 kHz offset (30 kHz RBW), 80 dB at 600 kHz
8-PSK Modulation offset (30 kHz RBW)
(typical) 84 dB at 1.2 MHz offset (30 kHz RBW)
88 dB at 1.8 MHz offset (30 kHz RBW)
Burst Count 1000 maximum
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Opt. 25 - cdma2000 1x Analysis Software

Perform key measurement for cdma2000 forward link (3GPP2 C.S0010) and reverse
link (3GPP2 C.S0011)

Opt. 26 — 1XEVDO Analysis Software

Perform key measurement for cdma2000 forward link (3GPP2 C.S0010) and reverse
link (3GPP2 C.S0011)

KoHTponbHO-n3MmepuTenbHble Npubéopbl U 06opyaoBaHne

www.tehencom.com
Real-Time Spectrum Analyzer Software — RSAVuU

cdma2000 1x and 1xEVDO Forward and Reverse Link

Characteristic Forward and Reverse Link

Code Domain Power

Relative Code Domain  +0.075 dB
Power Accuracy,
Typical

QPSK EVM

Minimum Carrier -40 dBm

Power at RF Input

EVM Floor, Typical 2.0%

Modulation Accuracy (composite)

Minimum Carrier -40 dBm
Power at RF input

Composite EVM Floor, 2.0%

Typical

Rho (p) 0.999

Frequency Error +10 Hz + center frequency accuracy
Accuracy

Forward Link Timing ~ £250 ns

Accuracy (1)

CCDF

Histogram Resolution  0.01 dB

Minimum Carrier -50 dBm
Power at RF Input
-50 dBm
IEEE 802.11 Measurements
Measurement Measurement 802.11a 802.11b 802.11g 802.11n
Contents
Modulation Analysis
EVM vs. Time EVM X X X X
Magnitude Error X X X X
Phase Error X X X X
Power vs. Time — X X X X
Constellation - X X X X
EVMvs. SC EVM X X X X
Magnitude Error X X X X
Phase Error X X X X
Power vs. SC - X X X X
SC Constellation — X X X X
Frequency Error - X X X X
OFDM Flatness — X - X X (SISO only)
OFDM Linearity - X - X X (SISO only)
Symbol Table - X X X X
2 x 2 MIMO Signal Analysis - - - - X
Power Analysis
Transmit Power - — X X -
Transmission Analysis
Transfer Function vs. Time - - - - X
Delay Profile vs. Time — — - — X

Opt. 30 — 3GPP Release 99 (WCDMA) and Release 5 Downlink
(HSDPA) Analysis Software
3GPP Release 99 W-CDMA Uplink Analysis

Perform key measurements for 3GPP TS34.121 including PRACH analysis
capability.

Supports the following measurements — Constellation, EVM, Eye Diagram,
Symbol Table, CDP Spectrogram, CDP vs. Short Code, CDP vs. Symbol, CDP vs.
Time Slot, Symbol Constellation, Symbol EVM, Symbol Eye Diagram.

Supports W-CDMA uplink signals — DPDCH 9 Dedicated Physical Data
Channel/DPCCH (Dedicated Physical Control Channel), PRACH (Physical Random
Access Data Channel), PCPCH (Physical Common Packet Channel).

www.tektronix.com 5
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3GPP Release 5 Downlink (HSDPA) Analysis
Perform key measurements for 3GPP TS25.141 v5.7.0

3GPP-R5 Downlink

Characteristic Description

KoHTponbHO-u3mMeputenbHble Npubopkl U o6opyaoBaHme www.tehencom.com

3GPP-R5 Uplink
Characteristic Description

ACK/NACK Analysis

Modulation Format QPSK, 16QAM auto detection

ACK/NACK Analysis  ACK/NACK/DTX detection, CQI decode
Function

Channel Power Measurement

Code Domain Power

Minimum power at RF  -50 dBm

Relative Accuracy of ~ +0.15 dB, typically +0.075 dB (Total Power = 0 dBm, Code
Code Domain Power  Level >-15dB)
Accuracy

input

Absolute Power +0.6 dB at 20 °C to 30 °C, excluding mismatch error
Measurement Signal frequency: 1900 - 2200 MHz

Accuracy (typical) Signal power: +10 dBm to -30 dBm after auto level is

performed at 10 MHz span.

Relative Power +0.2 dB at 20 °C to 30 °C, excluding mismatch error

Opt. 40 — 3GPP Release 6 Uplink (HSUPA) Analysis Software

Perform key measurement for 3GPP TS25.141 141 V6.11.0 and TS25.101 V6.9.0
(Uplink)

Measurement Signal frequency: 1900 - 2200 MHz 3GPP - R6 Uplink
Accuracy (typical) Signal power: 0 dBm to -30 dBm after auto level is Characteristic Description
performed at 10 MHz span. Modulation Format Channel detection, 1Q split analysis
Resolution 001c8 Code Domain Power |
Qﬁ;ﬁ:g::;:ement_ 40 dBm Relative Accuracy of ~ +0.15 dB, typically +0.075 dB
Power at RF Input Code Domain Power  Using Test Model 5, Total Power = 0 dBm, Code Level >
- Accuracy -15dB
Signal Type, ACLR QPSK EVM (Pilot Channel Only)
Measurement Minimum Carrier -60 dBm (EVM <9%)
Mode Power at RF Input
3GPP Downlink, 1 Adjacent Alternate EVM Floor (typical) 2.0% (Input Power > -40 dBm, 10 times averaged)
DPCH

Real-time (spec.)  -66 dB -68 dB

Modulation Accuracy (Composite, Test Model 5)

Stepped (typical) -70 dB -72 dB

Minimum Carrier -60 dBm (EVM < 9%)
Power at RF Input

CCDF Measurement

Histogram Resolution  0.01 dB

Composite EVM Floor  2.5% (Input Power > -40 dBm, 10 times averaged)
(typical)

OBW (Occupied Bandwidth) Measurement

Frequency Error
Accuracy

+10 Hz + (center frequency accuracy)

Modulation Accuracy (Composite, Alternate Scrambling Code)

Minimum Carrier -60 dBm (EVM <9%)
Power at RF Input

Minimum Carrier -50 dBm

Power at RF Input

Measurement 0.2% (5 MHz Span, 1000 times averaging)

Accuracy

Spectrum Emission Mask

Dynamic Range 82 dB (30 kHz BW, Input Power > -5 dBm, 5 MHz offset)

Composite EVM Floor  2.5% (Input Power > -40 dBm, 10 times averaged)
(typical)

Code Domain Power

Relative Accuracy of ~ +0.15 dB, typically £0.075 dB
Code Domain Power  Using Test Model 5, Total Power = 0 dBm, Code Level >
Accuracy -15dB

Frequency Error
Accuracy

+10 Hz + (center frequency accuracy)

QPSK EVM (Pilot Channel Only)

Minimum Carrier -60 dBm (EVM <9 %)
Power at RF Input

EVM Floor (typical) 2.0% (Input Power > -40 dBm, 10 times averaged)

Modulation Accuracy (Composite, Test Model 5)

Minimum Carrier -60 dBm (EVM < 9%)
Power at RF Input

Composite EVM Floor  2.5% (Input Power > -40 dBm, 10 times averaged)
(typical)

Frequency Error
Accuracy

+10 Hz + (center frequency accuracy)

Modulation Accuracy (Composite, Alternate Scrambling Code)

Minimum Carrier -60 dBm (EVM <9%)
Power at RF Input

Composite EVM Floor  2.5% (Input Power > -40 dBm, 10 times averaged)
(typical)

Frequency Error
Accuracy

+10 Hz + (center frequency accuracy)

6 www.tektronix.com
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3GPP-R6 Uplink and Downlink Analysis

Characteristic

Description

KoHTponbHO-u3MeputenbHble Npubopbl U o6opyaoBaHue

Uplink

Phase Discontinuity

Result of Phase Discontinuity in accordance with 3GPP
standard TS25.101(V6.9.0) 6.8.4

Gain Ratio over Time

Power ratio % over time

Modulation Accuracy
over Time

EVM, Mag error, Phase error, PCDE, Frequency error,
Origin offset, Phase discontinuity over time

Uplink Signaling Analysis

HS-DPCCH Analysis

ACK/NACK/PRE/POST/DTX detection, CQI decode

E-DPCCH Analysis

RSN/E-TFCI/HAPPY decode

DPCCH

TPC, TFCI decode

Downlink
Modulation Accuracy ~ EVM, Mag error, Phase error, PCDE, Frequency error,
over Time Origin offset over time

Downlink Signaling Analysis

E-RGCH (E - Relative UP/HOLD/DOWN detection

Grant Channel)
Analysis

www.tehencom.com
Real-Time Spectrum Analyzer Software — RSAVuU

Ordering Information

RSAVu

Offline analysis software for RSA Series spectrum analyzers and DSA/DSO70000
oscilloscopes. Basic RSAVu is free of charge on the Tektronix web site
(www.tektronix.com) and is capable of performing :

= Amplitude, frequency, and phase vs. time analysis.

= Analog modulation analysis for AM, FM and PM signals

= | and Q versus time measurements

= Pulsed signal analysis

Options may be ordered which provide digital modulation analysis, for a variety of

modulation types and standards. Options are delivered in the form of a USB key that
is used with your PC when RSAVu is operating.

Options

Option Description

/I-E\i?H(SCIﬂ (E-ybrid - ACKINACK decode Offline Modulation Analysis
Channel) Analysis Opt. 10 Audio Distortion Analysis Software
E-AGCH Analysis AGV/AGS decode Opt. 21 Advanced Measurement Suite Software
Opt. 24 GSM/EDGE
Recommended PC Configuration Opt. 25 CDMA2000/1X
Characteristic Description Opt. 26 1x EVDO
Processor Pentium-compatible: >2.4 GHz, and >500 MB RAM Opt. 29 IEEE 802.11a/b/g/n
Platform Microsoft Windows XP Opt. 30 3GPP Release 99 and Release 5 UL/DL Analysis
Space Required 100 MB free hard-disk space Opt. 40 HSUPA 3GPP Release 6*2
Port Available USB port used for hardware license key *2 Requires Option 30.

www.tektronix.com 7
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Data Sheet

RSAVuUP

Upgrades for offline analysis software. Upgrades are installed using a USB key that
ships with the purchased option. If you already own an RSAVu USB key, the new key
will reprogram your key to activate all purchased options.

Upgrade Options

Option Description

Reprograms USB HW Key to add option:

Opt. 10 Option 10 — Audio Distortion Analysis Software

Opt. 21 Option 21 — Advanced Measurement Suite Software

Opt. 24 Option 24 - GSM/EDGE

Opt. 25 Option 25 - CDMA2000/1X

Opt. 26 Option 26 — 1x EVDO

Opt. 29 Option 29 - IEEE 802.11a/b/g/n

Opt. 30 Option 30 — 3GPP Release 99 and Release 5 UL/DL
Analysis

Opt. 40 Option 40 — HSUPA 3GPP Release 6*2

*2 Requires Option 30.

€3

T Tektronix is registered to ISO 9001 and ISO 14001 by SRI Quality System Registrar.
)
a"lnr\e

o &
"

GPIB Product(s) complies with IEEE Standard 488.1-1987, RS-232-C, and with Tektronix
FEEAs Standard Codes and Formats.

www.tektronix.com

Contact Tektronix:

ASEAN / Australasia (65) 6356 3900

Austria 00800 2255 4835*

Balkans, Israel, South Africa and other ISE Countries +41 52 675 3777
Belgium 00800 2255 4835*

Brazil +55 (11) 3759 7627

Canada 1 800 833 9200

Central East Europe and the Baltics +41 52 675 3777
Central Europe & Greece +41 52 675 3777

Denmark +45 80 88 1401

Finland +41 52 675 3777

France 00800 2255 4835*

Germany 00800 2255 4835*

Hong Kong 400 820 5835

India 000 800 650 1835

Italy 00800 2255 4835*

Japan 81 (3) 6714 3010

Luxembourg +41 52 675 3777

Mexico, Central/South America & Caribbean 52 (55) 56 04 50 90
Middle East, Asia, and North Africa +41 52 675 3777
The Netherlands 00800 2255 4835*

Norway 800 16098

People’s Republic of China 400 820 5835

Poland +41 52 675 3777

Portugal 80 08 12370

Republic of Korea 001 800 8255 2835

Russia & CIS +7 (495) 7484900

South Africa +41 52 675 3777

Spain 00800 2255 4835*

Sweden 00800 2255 4835*

Switzerland 00800 2255 4835*

Taiwan 886 (2) 2722 9622

United Kingdom & Ireland 00800 2255 4835*

USA 1 800 833 9200

* European toll-free number. If not accessible, call: +41 52 675 3777

Updated 10 February 2011

For Further Information. Tektronix maintains a comprehensive, constantly expanding
collection of application notes, technical briefs and other resources to help engineers working
on the cutting edge of technology. Please visit www.tektronix.com
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