JKOHOMMUA pacxoanos npu co3gaHuu
peanuCTtuyHbiIX CuEeHapuesB
C CUTHanamMun HECKOJIbKUX UCTOYHUKOB

PekomeHO0ayuu:ho npuMeHeHuro

Mpw pabote ¢ coBpemeHHbiMmu PITC

1 CUCTE@MaMK Pano3NeKTpOHHOM
6opb6bbl (PAB) MHXeHepb! cTankuea-
FOTCA C MOCTOAHHBIM YCMOXHEHUEM
paanoaneKkTpoHHoii obctaHoBky (PI0).
Hanpumep, B ropofckoii cpene umeer-
cA MHoxecTBo BY 1 CBY nctouHmkos
paauonaydennit (MIPW), apnarolamxca
cpe/cTBamu 6ecrnpoBOAHON CBA3M UMK
rpaxpaaHckumu PITC. Bee onu npepcTas-
NAOT coBOI NOTEHLMANbHbLIE UCTOYHUKM
nomex. Moaenuposaxue pabotsl PI1C

1 cuctem PIb ¢ ncnonbaoBaHmem Bbico-
KOpeanuecT1YHbIX CLieHap1eBs no3sonser
nosy4aTb XapakTepuCcTUKIA CUCTEM MpH
HanMUYUN HECKONbKNX CUTHANOB NoMex.

lMpedeuoems ___Onepexcamp ___[lobexcdamsp

[ina TectupoBaHua 060pyaoBaHna B
nabopaTopuM MOXHO BOCMPOU3BOAUTD
3axBayeHHble paHee peanbHble VIPU.
[ipyroii BapnaHT — co3faHne BbICO-
KOpeanuCTUYHbIX TeCTOBbIX CUTHAM0B
Heckonbkux IPW ¢ nomowbro CAMP.

A ellle nyyLie co3fasaTh rMbKue CnekT-
pbl, 06beAnHALOLLME peanbHble U cMofe-
NIMPOBAHHbIE CUTHATbI.

CroumocTb 3aKkasHoro obopyaoBaHuA

1 10 anA co3gaHua Takux CUrHanos
MO>eT 6bITb 04EHb BbICOKOIA, MOCKOMbKY
NpoeKTMpoBaHue, paspaboTka 1 TecTu-
POBaHWe 3aKa3HbIX CUCTEM COMPAXKEHb
¢ 6oMbLLIMMM 3aTPATaMN BPEMEHHU,
CPe/iCTB 1 Pecypcos.

Huxe npuseaeHo kpatkoe onucaHne
peLLeHWA, NOCTPOEHHOrO Ha 6ase uve-
IOLLIMXCA B CBOOOAHOI Npoaaxe KoM-
noHeHntos (COTS) v npenHasHauYeHHOTO
ANA reHepaLun 1 aHanuaa curHarnos,

a TaKxe npezacTaBneHbl ABa npumepa
clieHapues. OcHOBHOE BHUMaHKe yaene-
HO MO/IENINPOBAHMIO TECTOBbIX CUTHAMNOB
¢ Heckonbkumu VIPW, 3axBaty peanbHbix
paauon3nyYeHnii u ux o6beanHeHnto AnA
nony4YeHnA rbKMX cLieHapnes TecT1po-
BaHMA.

Agilent Technologies



[MPOBJIEMA: B HacTOALLIEE BpEMA KONIMYECTBO
NMoTeHUManbHbIX UCTOYHUKOB MOMEX MOCTOAHHO

YBEJIINYNBAETCH

Mogpenu IPW wupoko ncnonbaytotca 8 CAMNP
cuctemHoro yposHa (ESL) u B CAINP cxemotex-
Huyeckoro ypoBHa (EDA) npu paspabotke BY
cuctem 1 cxem. [lo HeiaBHero BpemMeHu OHM
NPUMEHANNCh ANA CO3AaHUA CUrHANOB TONBKO
07HOT0 hopmara, UMUTUPYHOLLIMX KOHKPETHbIe
WP, Hanpumep 6ecnpoBoaHbIE CUCTEMbI UM
PINC. CoBpemenHan P30 otnuyaetca npucyr-
CTBMEM MHOXECTBA NOTEeHLNaNbHbIX MCTOYHN-
KOB NoMex, N03ToMy TpebyeTcA UCMomnb30BaTh
6onee rmbkMe cUCTeMbl TECTUPOBAHNA C
PACLUMPEHHBIMI (DYHKLIMOHAMbHBIMU BO3MOXK-
HOCTAMM.

Mpu co3naHnM HOBbIX CUCTEM TECTUPOBAHWA,
MOZIENMPYIOLLIMX peanucTYHble CNeKTpbl AnA
TECTOB Ha YPOBHE KOMMOHEHTOB W CUCTEM, Clle-
QYeT Y4nTbIBaTb CMOXHOCTb coBpemerHoit P30.
Paannuna no yactote 1 TMNaM MoaynALUN
co3natoT npobnembl Npy 3axate M BOCCTa-
HOBNEHMM peanbHbix curHanos. Kpome Toro,
06beayHeH1e peanbHoro cnekTpa 1 cMoaenm-
POBAHHbIX CUrHANOB CO3AaeT ONOJHUTENbHbIE
TPYAHOCTY.
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PaHblue ana umutaumm curHana oaHoro AIPW
TECTOBbI CUrHAN CO3AaBaNCA C NOMOLLbH
reHepaTopa CUrHanoB NPoM3BOJbHOM DOPMbI
(AWG). B atom cnydae TakToBaA yactota unm
yacToTa BbIBOPKM YCTaHaBNMBAMNCh B COOTBET-
CTBWM ¢ ChOPMATOM CUrHana, npeacTaBnAoLMM
nHTepec. Hanpumep, npn Moen1poBaHnm
curHanoB LTE yactota BbIGOpKM MOXET ObiTb
YCTaHOB/IEHa INA CyNepANCKPeTM3aLmni CurHa-
na LTE ¢ koacbchmumentom 2 nnm 4.

MopaenupoBaHue ¢ 1Comnb30BaHUEM 0f-

HOI YacTOThI BbIBOPKM — 3TO CPABHUTENbHO
npocTan 3afaya, OiHaKo CerofHA peanbHble
CUTHANbHbIE CLIEHAPUM 3HAYUTENIBHO YCIOXK-
Hunneh. [Ina 60nblIMHCTBA MHCTPYMeHTOB EDA
unu ESL 06beanHeHne curHanos HeCKONbKUX
TUMOB C Pa3HbIMK YacTOTaMu BbIBOPKN —
JI0BOSIbHO CMOXHaA 3aaaya. PaccmoTpum
obbeanHenue curianos PI1C, LTE u 6ecnpo-
BoaHoii LAN (WLAN) cranpapra 802.11ac.
CnoXHOCTb NPUBEEHUA CUTHAMOB K OAHOM
4acToTe BbIBOPKM CBA3AHA C HEOBXOAMMOCTbIO
onpeaeneHna KoadULIMEHTOB NOBbILLIALLEH

S

e S = Wi

WUNbHOM

Puc. 1. CospemerHaa paduo3nekmpoHHaa 06cmaH08Ka 0YEHb CII0OXCHA.

11 IOHWKAIOLLIBN AMCKPeTM3aLmMu. 10 CyLLecT-
BEHHO 3aTPYAHAGT CO3AaHNe PeannucTYHbIX
cLieHapu1eB ¢ curHanamu Heckonbkux VP

IhDeKTUBHOCTL KanuTanoBoXeHuii B
KOHTPOJIbHO-WU3MepuUTenbHoe 060pyaoBaHne
06bIYHO OLIEHWBAIOT C Y4ETOM BO3MOXKHOCTEN
€ro UCNonb3oBaHNA B TeYEHUE ANUTENbHOT0
BpemeHu. [pu 3TOM TaKKe yunTbiBaeTcA rmb-
KOCTb pa3paboTku CLieHapneB v NpUNoXeHWN.
3akasHoe KOHTPOMbHO-WU3MepuTenbHoe 060py-
[I0BaHWe, Kak NpaBuno, He COOTBETCTBYET 3TUM
TpeboBaHWAM, Tak Kak OHO paspabarbiBaetca
ANA KOHKPETHbIX MPUNOXKEHWUA 1 4acTo HyXza-
e1CA B 10paboTKe ANA PeLieHnid Apyrux 3afay.
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PELLUEHWE: dbopmuposanune curHanos ¢ Heckonbkumu VIP/1 ¢ nomolubto
KOH(Urypaumm Ha ocHoBe roToBbix KomnoHeHToB — CAIP u reHepatopos

CMrHanoB Npou3BoNibHON hOpMbI BbICLLIETO KNnacca

Komnanua Agilent paspabotana
SignalCombiner — nporpammHblii aNeMeHT,
OCHOBaHHbIA Ha MO/IENMPOBAHNM U BbINOJHA-
tOLLMIA MOBTOPHYH AMCKPETU3aLMo 1 06beau-
HEHWe HeCKOJIbKWX CUTHaNoB Pa3Horo TUna ¢
pa3Hoii nonocoii yacrtort. Mpu ncnonbaoBaHum
C KOHTPOIbHO-M3MepuTEnbHbIMM Npubopamu
Agilent, 3T0T aneMeHT 06beANHABT 3aXBayeH-
Hble pearnbHble CUrHanbl ¢ 6MONMOTEYHBIMM
MOZIeNAMM ANA CO3AAHUA CIOXHbIX BbIXOAHbIX
CMeKTPOB.

NP 1

- LleHtpanbHan yactota = Fcl
« Monoca vactor = BW 1
* Yacrora auckpetmsaumu = SR 1

NP 2

* LleHtpanbHan yactora = Fc2

* lMonoca yactotr = BW 2

* Yacrora auckperusaumumn = SR 2

P N

* LleHtpanbHasa yactota = FcN

* lMonoca yactor = BW N

* Yacrota amckpetusaumm = SR N

[MbKoCTb AaHHOrO peLleHna obecneynsa-
etca CAIP cuctemHoro yposHa SystemVue
ot Agilent EEsof. B SystemVue anemeHt
SignalCombiner no3sonAet co3aasartb u
06beanHATL curHanbl VIPY BHYTpU cpeabl
MoZaenupoBaHua. icnonbaya nosTopHYH
AUCKPeTU3aLMI0, CUrHanbl Heckonbkux 1P
MOXKHO 06bEANHATL B OIUH CUTHaT, KOTOPbIiA
3arpy>xaeTca AnA BOCNPOU3BEASHMA B Npe-
LIM3MOHHbIV reHepaTop CUrHanoB, Takol Kak
Agilent M8190A (puc. 2).

dnemeHt
SignalCombiner

it !, BbIXO/ ».
’ ’ /: .\"l‘ hb

6 i curnan

SignalCombiner

/VIPVIZ

[enepatop M8190A BbigaeT curHansi ¢ Bbico-
KM paspeLLeHneM B LLIMPOKOI NONoce YacToT,
M03TOMY €ro MOXKHO UCMOJb30BaTh B MPUNOXKe-
HUAX, TPEOYIOLLMX BOCNPOM3BEIEHNA CIIOXKHbIX
CUrHarnoB C BbICOKOI TOYHOCTbHO.

PN 5

NPN 3 N

| 1/

BbixopHoit curian ¢ Heckonbkumu VIPWL:

LlEHTpaﬂbHaﬂ 4acToTa BbIXOAHOrO CUrHana
YacroTa JAUCKpPeTHU3aLlnmn BbIXOAHOIO CUrHana

Puc. 2. SignalCombiner usmexnaem yacmomy duckpemu3sayuu cuzHanos Heckonbkux VIPYI u gpopmupyem oduH cueHan, ucnonb3yemsili

0n1a mecmuposaHus ycmpolicmea.

MonHan KOH(*)VII'ypaLlVIH annaparHbIX U NporpaMmMHbIX CPeACTB, NoKa3daHHaA Ha puc. 3, COAepPXuT crefyroLine 3JIEMEHTbI:

+ W1461 BP SystemVue Comms Architect n 6nbnuoteka mogeneii PIIC W1905EP: 110 MozenupoBaHua Ha CUCTEMHOM YPOBHE, KOTOPOE MOXKHO
1CMONb30BaTh AndA co3gaHusa 1 obbeamHeHua curHanos P

* M8190A: reHepaTop c1rHanoB NPon3BOMbHON PopMbl, HOPMUPYET CUrHaMbI C paspelleHnem 12 6ut npu yactote auckpeTtusaumm 12 [Bbi6/c 1 ¢
paspeLueHnem 14 6ut npu yactote auckpetusaumm 8 [Bb16/c. [1Ba BbIXOAHbIX KaHaNa 3T0ro reHepaTopa MOXKHO COEANHATL C LUMPOKOMOMOCHbIMM
Bxoaamu | 1 Q BekTopHoro reHepatopa curHanos E8267D cepumn PSG.

+ E8267D c onumeii 016: BeKTOpHbII reHepatop curHanos cepium PSG MoxHO MCnonb3osaTh AnA MOAyNALMM U NOBbILLAKLLET0 Npeobpa3oBaHuA MOfy-
nupytoLmx curdanoB | u Q, nonyyeHHbIX 0T reHepaTopa curHanoB Npon3BoNbHoA hopmbl. MakcumanbHaa yacToTa Hecyllei pasHa 44 [Tu.

DSAX96204Q: ocumnnorpad Bbicluero knacca cepun Infiniium ¢ nonocoit 63 T anA aHanu3a cBEPXLUMPOKONONOCHbIX CUrHANOoB obecrneynBaet

BO3MOXHOCTb HEMOCPEeACTBEHHOMO MPOCMOTPa BO BPEMEHHOI 0611acTy CUTHanoB ¢ YacToTamy Bbille Ka-auanasoHa, 1 B V-auanasoHe.
« PXA: aHanusatop curHanos pabotaet B AnanasoHe yactot ot 3 'y o 50 ITu v uMeeT nyyLuwii B oTpacnu cpeaHnii ypoBeHb COOCTBEHHbIX LLIYMOB

(DANL).

+ 89600: nyuwee B otpacnu 10 BekTopHoro aHanuaa curHanos (VSA) ot komnanum Agilent noanep>xusaet 6onee 70 cTaHAapTOB CUrHANOB W TUMOB
moaynauuu. C nomolbto a1oro M0 MOXKHO BbINONHATL aHaNU3 BO BPEMEHHOM, YacToTHOI 1 MoaynalmoHHoii obnactax. 10 89600 VSA moxHo

MCcnonb3oBatb Npu MOAeNnMPoBaHUn U pa60Te C KOHTPOJIbHO-U3MEPUTESTbHbIM 060DYZLOB&HMGM.
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Puc. 3. KombuHayua umerouwjezoca 6 ceo0600Hol npodaxce 060py008aHUA U Npo2pamMmMHO20 ob6ecneyeHus no3eonnaem aghgekmueHo
c030a6amep U aHanu3upoeams CUeHapuu ¢ cueHanamu Heckonbkux VIPY.

B koHdurypaumm, nprseneHHoii Ha puc. 3, M0
SystemVue AnA NPOEKTMPOBAHWUA 3MEKTPOH-
HOro 060py/I0BaHNA Ha CCTEMHOM YPOBHE
(ESL) pabotaet Ha BCTPOEHHOM KOHTpOSNEpe
reHepatopa CUrHanoB Npou3BOIbHOK hOpPMbI.
[10 89600 VSA ¢ cbyHKUmMAMM AemoaynaLmm
paboTaeT Ha ocuunnorpade, Ho MoXeT pabo-
TaTb M Ha aHanuaarope curHanos PXA.

B otnnume ot cnoskHbix KOHTPOJIbHO-N3Mepu-
TeJIbHbIX CUCTEM, CO3AaroLLMX CUTHalbHbIE CLie-
Hapuu B pexxume peasnbHOro BpemeHu ¢ nomo-
Wbt 60MbLLIOrO YKcna annaparHbIX Mouyneﬁ,

B ZJaHHOM KOHCDUrypaLMM CUrHATbl HECKOMBKMX
VP cosnatotca ¢ NoMOLLIbHO MOAENUPOBaHNA.
Bpema cosnaHuA cUrHanos 3aBUCKT OT WX
CNOXKHOCTM, YacTOThl BbI6OPKM 1 06LLEro Bpe-
MeHW BocnponsseeHna. Ho moaenvpoBaHme
MO>HO BbIMONHATL aBTOHOMHO, @ 3aTeM 3a-
rpy»xaTb Co3faHHble chaiinsl .bin B reHepatop
M8190A, nporpammHyto nepeaHiow NaHenb
ynpaBnenua reHepartopom (Soft Front Panel).

Mo cpaBHeHNHo C cucTemamu, padoTaroLun-
MU B DEXUME peanbHOro BpemMeHu, JaHHan
KOHDUrypaLMA NpeaoCTaBnAeT PAj HOBbIX

BO3MOXHOCTEN W NO-MPEXHEMY MOXKET UC-
nonb30BaTbCA ANA TECTUPOBAHWUA NP NPOBe-
[ieHM UccneaoBaHuii n paspaboTok. Kpome
T0T0, CPaBHUTENbHO HeBOoMbLLAA CTOMMOCTb
peLLEeHIUA Ha OCHOBE TOTOBbIX KOMMOHEHTOB
fienaet ero 6onee AOCTYNHbIM ANA 60MbLIOTO
yucna nabopatopuit Unu ccnenoBaTenbekux
rpynn. 310 0bneryaet aHanus cligeHapues
nepes X 1CroNb3oBaHNeM AA TecTUPOBaHMA
Ha CUCTEMHOM YPOBHE C MOMOLLIbH) KOHTPOb-
HO-M3MEepUTENbHOT0 060PY/A0BaHMA B PEXIME
peanbHOro BpEMeHHU.



PE3YJIbTATbI, HACTb 1: cospaHne peannctmyHbIx
TecToBbIX curHanos ¢ Heckonbkumu VIPW, Bkntoyasn
PaANONOKaLNOHHbIE U KOMMYHUKALMOHHbIE

3afjaya cuCTeMbl TECTUPOBAHMA — N0AaTh Ha
BXO/bl TECTMPYEMOTO YCTPOICTBA peanucTuy-

rPamMMHbIX KOMMNOHEHTOB, NpeanararoLlee Wwn-
pOKMe BO3MOXHOCTK npun HEBbICOKOA LIEHe.

Hble UCTbITATEMNbHbIE CUTHATbI, YTOObI NPOBE-
PUTb BbINONHEHME NPOEKTHbIX TPE6OBaHMIA.
Mpw paspaboTke coBpemeHHbix PI1C u cuctem
P3b nHxeHepbl cTankueatoTcA ¢ MOCTOAHHBIM
ycnoxxHenuem cnektpa BY n CBY curtanos,
hopmaThl 1 KONMYECTBO KOTOPbIX NOCTOAHHO
nameHAtoTcA. Huxe npeactaBneHo pelueHne
Agilent Ha 0CHOBe roTOBbIX annapaTHbIX 1 Npo-

Ha puc. 4 nokasaHo, Kak ¢ MOMOLLbH aHHOro
Mo/axoAa MOXKHO (hOPMUPOBATH CMOXKHbIE
MCMbITATENbHbIE CUTHAMbI CO CMOXHbIM CMeK-
Tpom. M0 SystemVue umeet 6onbLUoii Habop
6ubnuotek moaenen VPV, sknroyan 6ubnu-
0TEKM CUrHanoB 6ecnpoBOAHbIX CTaHAaPTOB

v PIC. 3t 6MbN1M0TEKM MOXKHO COBMECTHO

MCNONb30BaTh 1A CO3AAHMA CIOXKHBIX CreK-
TPOB. Pe3ynbTvpyroWmii curHan HeckombKux
VPV 3arpy>xaeTca B reHepaTop CurHanos
MpON3BOSIbHON hOPMbI, KOTOPbIA chopmupyeT
TECTOBbIM curHan. MoxHo ucnonb3oBatb
BEKTOPHbIiA reHepatop curHanos cepum PSG,
yt06bI Npomoaynupoats BY/CBY HecyLyto
curianamu I/Q. B pesynbrate nonyyarorca
MO/1yIMpOBaHHbIe TECTOBbIE CUrHanbl 6onee
BbICOKOW Y4acTOTbl.
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B reHepatop M8190A

TecToBbIl cUrHan
Heckonbkux VIPU

Puc. 4. CozdaHue cueHana Heckonbkux VIPYI ¢ nomowwto 10 SystemVue.




LTE (Bepcua 8.,9)
WCDMA, HSDPA, HSUPA
CDMA, CDMA2000

WPAN / 802.15.3¢
802.11ad
Zigbee™ / 802.15.4

W1461BP

il lononHutenbHble 6ubnnoreku
L e, ANA no SVStemvue

MOBWITbHAA CBA3b 3G/4G CETIA —p

LTE-Advanced (Bepcua 10)

WIMAX / 802.15e

WLAN /802.11abgn/ac/ad
cneyuarnbHble CU2Harsbl
OFDM™*
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3axBaT CUrHanos oft

KOHTPOMNbHO-U3MepUTENb-
Horo o6opyAoBaHuA

Puc. 5. Co3daHue cuzHanos ¢ nomowetro 10 SystemVue.

Ha puc. 5 nokasaH 6oratblii Habop A0NONHK-
TenbHbIX 6ubnunotek ana SystemVue, Bkntouan
6ubnuoteku curHanos LTE, W-CDMA, cneum-
anbHble curHansl OFDM n 6ecnpoBoaHoi cBA-
3u. Kpome Toro, 10 SystemVue noaaepxusaet
maTemaTtyeckoe mogenuposarue (Mathlang),
a curHanbl MoryT 6bITb B3ATHI B BUAe haiinos
nanHbix |/Q dopmara ASCII v 3axBayeHbl

1 3anucaHbl B thaiin chopmarta .sdf ¢ nomoLLbo
M0 VSA 89600 n nameputenbHoro npubopa
Agilent.

Ha npuseneHHom Bbillie puc. 4 nokasaHa pa-
boyvan cpena SystemVue, ucnonb3yeman ana
mozaenupoBaHua PA0 ¢ curHanamm HeCKOMbKIX
PW. Mogenmpytotca curHansl asyx PIIC,
0AvH B L-Anana3oHe ¢ LeHTpanbHoiA YacToTom
1,2 [Tu v nonocoi yactot JIYM 100 MTu, apy-
roil — B S-nanasoHe C LieHTpanbHON YacToTo

3,3 Ty v nonocoii yactot 1YM 200 Mrw.
MonenupyroTca CUrHanbl HECKOMbKIX pajno-
nepegatumkos: curHan LTE OFDMA ¢ yactotoit
1,95 [Tu, aga curHana W-CDMA (c yactotoid
2,1 TTuw c yactotoit 3,4 Mu), curian GSM ¢
yactotoit 1,98 'y n curnan EDGE ¢ yacToToit
1,97 My,

Ha puc. 6 noka3aH 3kpaH ocuunnorpacga

C pesynbTaTami M3MEepPeHuii cnekTpa ¢ cur-
Hanamu Heckonbkux VIPW, nonyyeHHbIn Ha
ocuunnorpade ¢ nomotubto M0 VSA. CurHan
PIIC L-ananasoHa Haxoantca 6nmke K neBomy
kpato. CurHansl LTE, EDGE, GSM n W-CDMA
pacnonoyeHbl 6rke K cepefinte cnekTpa,

a curian PJ1C S-anana3oHa — k npaBomy
kpato. Oauu n3 curianos W-CDMA nonan

B nonocy yactot PJIC S-ananasoHa.

Ha puc. 7 nokazaH yBenuyeHHbI y4acTok
cnekTpa curHana PJIC L-ananasoHa. 3eneHan
Tpacca Ha HUXHeM NeBOM aKpaHe NpeacTas-
naet coboit JTYM-umnynbe, nokasaHHbIA BO
BpemeHHoi obnactu. Masza 1 yactoTa aToro
“MMNynbca NokasaHbl CnpaBa.
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Puc. 6. Peaynbmame! usmepeHuli cueHana Heckonbkux VIPY, omobpaxcaembie Ha akpaHe ocyurnnoepagpa DSA 91304A ¢ I10 VSA.
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Puc. 7. YeenuueHHbili ysacmok cnekmpa cueHana PJIC S-ouanasoHa.



PE3YJIbTATbI, YACTb 2: cospanune P30 ¢
Heckonbkumu VIPV ¢ ncnonbsosaHunem mozenei
W peanbHbIX 3aXBaYeHHbIX CUTHANOB

B coBpemenHoii PO moxet npucyTcToBath lpeumyuiectsa:

MHO>ECTBO MOTEHLMANbHbIX UCTOYHUKOB MO- * [eHepaunA peanmncTUyHbIX TECTOBbIX
Mex — CUrHarbl 6ecnpoBoHOro 06opyao0BaHNa curranos PJ1C v 6ecnpoBoaHo# cBA3N

" BOBHHbIX paanoTexH1yeckmux cpeacts, PIIC, C MMHUMaTIbHbIMY 3aTpaTamin Gnarosapa
cucrem PIB. 3axBart, coxpaHeHue 1 BOCnpous- VICNOTb30BAHNIO PELLIEHUA HA OCHOBE
BE/IeHMe CMeKTPOB 3TUX NOMEXOBbIX CUrHANOB FOTOBbIX KOMMOHEHTOB.

3HaUNTENbHO YBENNYNBAET TMOKOCTb TECTUPO-
BaHMA.

* Peann3auma «onacHbIX» 1 «yrpoXKatoLLmxy
MOMEXO0BbIX CLIEHAPMEB C MOMOLLbH KOM-
6WUHMPOBAHNA 3aNKUCelt peanbHbIX CUTHamNoB

VX 311X 3aXBaYEHHbIX CUrHaNoB MOXHO hop- W Mofienei CUrHanoB PaanonoKaLMOHHbIX

MMUpoBaTb cMeLliaHHble curHanel PI1C u 6ec- 1 KOMMYHMKALMOHHbIX NepefaT4nKoB.

NPOBOAHOM CBA3M ANA OLEHKM PaboTbl TeCTU- * YMeHblLeHWe KonnyecTsa nprubopos B CTON-
PYEMOr0 YCTPOICTBA B Pa3NUUHbIX CLIEHAPHAX, Ke 38 CYeT UCMOMb30BAHNA BLICOKOTOUHOTO

B TOM YuMCne ANA caMblx He6naronpuATHbIX LLIMPOKONOJIOCHOTO reHepaTopa CUrHanos
Npon3BosbHOI hopMbl AnA npeobpa3soBa-

MHble cpefcTea — aurutaitaep M9703A v

10 VSA 89600. [ina 3axsata # 3anomMuHaHuaA
pearbHbIX LINPOKOMONOCHBIX CUTHANOB C
LUMPOKMM CMIEKTPOM MO3KHO MCnosb3oBath BY
MOHWXAOLLMIA NpeobpasoBaTesib Unu aHanu-
3atop PXA, paboTatoLumii B pexxnme NoHUXKa-
toLLero npeobpasoBaHuUA B LLIMPOKOIA Nonoce
4acrToT.

0auH anrvTaiisep ¢ hasoBo-KorepeHTHbIMM
kaHanamu M9703A moykeT 0iHOBPEMEHHO
oundpoBbIiBaTh 10 8 curHanos 4. [lanee
oLMdpPOBaHHbIE CUrHAMbI PACMO3HATCA U
aHanuaupyrotca ¢ nomobto M0 89600 VSA.
C nomoupbto M0 SystemVue 3anucaHHble
CUTHAmbl 00bEAVHAIOTCA C CUTHANaMM APpYriAX
KOMMYHWKALMOHHBIX 11 PAZUONIOKALMOHHBIX
nepeaaTyuKoB v 3arpykaroTca B reHepatop
M8190A ana chopmMmUpOBaHNA TECTOBLIX CUTHA-
noB ¢ Heckonbkumu VIPU.

Clny4yaes.
HMA MOﬂeJ’IEﬁ B peanncTnyHble TeCT0Bble
ChrHanbl.
J:IJ'IH MHOTOKaHanbHOro 3axsaTta CMrHasioB
Agilent npeanaraet annapatHble 1 Nporpam-
10 SystemVue Agilent coz0aem cuzHarel
cneoyrowux VIPU:
i PJ1C } M8190A AWG
gl becrposoarble »@» s
i N poqme_—J
3axeam, 3anucb u 0obasreHue PSG
K Opy2um cu2Hanam
Nurutaiisep 14 T o
M9703A
AHanusarop

CUrHanos
PXA

Puc. 8 CoszdaHue cuzHanos Heckonbkux VIPYI ¢ ucnonb3osaHuem duzumalizepa, [10 modenupogaHua u 2eHepamopa cuzHanoe npou3eosnbHol gopmbl

8bicweco Krnacca.



MIC aurutaitzepa M9703A nmeet onuuto
UMhpoBOro NOHKXKAtOLLIETo NpeobpasoBaresa
(DDC) peanbHoro BpemeHu, 4To NO3BOMALT
HacTpanBaTbCA Ha aHanMaupyeMblii curHan

1 mactutabuposatb ero. DDC paciumpaet
[AMHAMUYECKMii InanasoH, yMeHbLIAeT MUHN-
MarbHbIA YPOBEHb LLYMa W YBENINYNBAET AMNM-
TeNbHOCTb 3aXBaTa NP1 U3MEPEHIUN C yBenu-
YeHHoit cokpocTbto. DDC MOXHO MCnonb3oBaTh
¢ M0 89600 VSA ana paclumpeHHoro aHanusa
pPe3ynbTaToB M3MepEHMUi.

[lononHuUTeNbHaA ONLMA ANA 3aXBaTa CUrHanoB
1CMOMb3YeT LMPOKOMOSOCHbIA LiNdpoBO
ocuunnorpad peanbHoro BpeMeHu, Takoii Kak
Agilent Infiniium cepuu Q, anA HenocpeacTBeH-
HOW OLMCOPOBKYM curHana Ao Yactotbl 62 Ty

B Lienax aHanwusa ¢ nomoLusto 10 89600 VSA.

Ha puc. 9 nokaszaHbl nats curHanos MY, 3a-

XBaUYeHHbIX M OLMGPOBAHHBIX C MOMOLLbHO -
rutaiizepa M9703A npu ncnonb3oBaHum aHa-
nuaatopa PXA B kauecTBe LUIMPOKOMOSIOCHOMO

noHuxatoLLero npeobpasosarena. Curhan PJIC
C LieHTpanbHoii yactotoi 1,85 [T nokasaH
cnesa cBepxy, curHan LTE ¢ ueHTpanbHoii ya-
crotoit 1,95 IMu — cHuay ceepxy, curdan EDGE
¢ LeHTpanbHoi Yactotoit 1,97 Ty — nocepe-
auHe ceepxy, curdan W-CDMA ¢ ueHTpanbHoi
yacrotoit 1,98 [Tu — nocepeamnHe cHuay,
cneumanbHblid curian OFDM ¢ ueHTpanbHol
yacrotoit 1,9 [Tu — cnpaBa cBepxy.

Control  Source Input MeasSetup

Time

2 | N[ ® v A S

Trace

Markers  Window  Utilities Help
F A r . AR !50%|0%| Color Normal
C: Ch3 Spectrum
Frg4 dBm
-15
dBm

Fng4 dBm

Puc. 9. [TamukaHanbHeili cueHan [14, 3axeaqeHHbil ¢ nomoubto dueumalizepa M9703A.

Stop 0




Ha puc. 10 nokasaHbl pesynbTaTbl 0HO- [ononuutensHble curianst PIC n W-CDMA
BPEMEHHOr0 aHanuaa BCex OLNMPOBaHHbIX MOBTOPHO INCKPETU3NPYHOTCA 1 0ObeNHAITCA
kaHanoB, BbinonHexHoro M0 89600 VSA ¢ B O/IMH CUTHAN, KOTOPbIA B KAYeCcTBe CUrHa-
nomoubto aurutainsepa M9703A v unchposoro na MY 3arpyaertca B kaHan 2 reHeparopa
noHuxatoLLero npeobpasosatena. Curnan PJIC M8190A.

— KpaiiHuid cesa, 3a HUM MO HanpaBreHuo
BMPaBO CeaytoT IEMO/YNINPOBAHHbIE CUTHATbI
LTE, EDGE, cneuwnanbHbii OFDM 1 W-CDMA.

Ha puc. 11 nokasaHbl kaHanbl 1 1 2 reHepa-
Topa M8190A, o6beanHeHHbIe ANA co3faHmuA
CNOXHOTO TEeCTOBOTO CUrHana, COCTOALLEro U3

Kaxablit kaHan u3 sanucaxHoro taiina .sdf 3aMnCaHHbIX CUrHANOB M CMOAGNNPOBAHHbIX
cuntbiBaetca B CAINP SystemVue ¢ nomoLLbto curHanos gononHutensHbix VIPY, nobasnex-
10 89600 VSA. 3anucaHHble curHansl nosTop- HbIx ¢ nomoLbto 10 SystemVue. Ha puc. 11

HO AMCKPETU3UPYIOTCA U 0BbEAVHAIOTCA B OfIMH TakKe nokasaH pesynbTUPyHOLLMA CriekTp,
CMrHan, KOTOpbIii 3arpy»kaeTca B BUAE CUrHana “3MepeHHbIi aHannsatopom PXA.
MY B kanan 1 renepatopa M8190A.

< Vector - Agilent 89600 VSA Software (64-bit) ===
File Edit Control Source Input MeasSetup Trace Markers  Window  Utilities  Help )
L“ EI = N'ZIAII '| Radar =| _ . | = F gi' = Q Iy || M = I'H -| 50 % | 0 % |{Color Mormal =

A: Radar - Chl Spectrum S D: LTE - Chl Spectrum

Fng 4 dBm Fng4 dBm
45 4

E: LTE - LayerD OFDM Meas Rl H: EDGE - Chl EDGE Evo Meae il K: Custom_OFDM - Strml OFDESSESE M: WCDMA - Antennal Comp@esies
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5
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E
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Puc. 10. 00HoepemeHHaa 0eModynayua namu cueHanoe Ha pasHbix yacmomax ¢ ucnosnb3oeaHuem [10 89600 VSA, oueumaliizepa M9703A
U yughpoeozo noHUXaroWe20 npeobpasosameris.
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Ref 0.00 dBm
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Puc. 11. 06veduneHue cuzHanoe kaHanog 1 u 2 e 2eHepamope M8190A ona nonyyeHua crioxHO20 MECMOB020 CU2HAnNa.



BbIBO[bl

CoBpemeHHble cuctembl pabotatoT B cnoxkHoit P30, rae umeetca MHoxecTBo nctounnkos BY n CBY
paauonaydenuii. Takyto P30 moryt chopmmpoBats pasHoobpasHble VPV, Bkntoyas nepeaatinku
PJ1C n cuctembl 6ecnpoBOAHOI CBA3W, @ Takke Apyrie NoTeHUManbHbIe CTOYHWKK NoMex. TecTupo-
BaHME C MCMOMNb30BaHNEM Pa3HbIX CUrHaMNbHbIX CLIEHAPUEB NO3BOMNAGT ONPEeAeNATb XapakTepUCTUKM
cUCTeMbI NpU HanWuuW noTeHumanbHbIx nomex. OaHospemeHHas pabota PI1C v cuctem 6ecnposoa-
HOJA CBA3W MOXET BbI3BaTb H0NbLUME NPOGIIEMbI.

[ina peanuctnyHoii umutauum P30 npu TecTMpoBaHUM 060pYA0BaHINA 0YEHb NONE3HO BOCTPOMS-
BOANTL 3aXBaueHHble paHee peanbHble curHanbl. Kpome TOro, CekTpbl peanbHbix 3aXBayeHHbIX

CUrHANO0B MOXHO J0MOMHATL CMO/ENNPOBAHHBIMK CUTHANAMM 1A NaBopaTopHOro TeCTUPOBAHIA
C Pa3NNYHBIMU CUTHAMBHBIMIA CLIEHAPUAMNA.

Komnanua Agilent npeanaraet peLlieHie Ha OCHOBE rOTOBbIX KOMMOHEHTOB ANA CO3AaHNA CNIOXKHbIX
TeCTOBbIX cUrHanoB Heckonbkux VIPU ¢ nomoLbto CAMP cucTeMHOro ypoBHA, LWMPOKOMNOMOCHOTO
reHepaTopa CUrHanos npou3BosbHOM (OPMbI 1 BEKTOPHOTO reHepaTopa CUrHanoB G LIMPOKOMosoc-
Hbimu Bxogamu |/Q. Vicnonbayeman Agilent TexHonora MoAenMpoBaHUA ¢ NOBTOPHOM AMCKPeTH3a-
LiMeit c BMeCTe HOBEJALLIMMM reHepaTopamu NPoM3BOSbHON (hOPMbI MOBLILLAET TOYHOCTL U YNpoLLaeT
hopMMpOBaHME LLIMPOKOMOSOCHbIX CUrHANOB Heckonbkix VP, TubkocTb aToro noaxoaa no3sonsaet
noapo6HO aHanuanposatb B3aumosnnarue VIPY, ncnonbaya ofjHO 1 T0 e TecToBoe 060pyf0BaHue.

PelueHue, noctpoeHHoe Ha 6a3e MMetoLLXCA B CBOBOAHOM NPoaaXe KOMMOHEHTOB, OTMYaeTCH
BbICOKOIi 3KOHOMUYECKO! 3deKTUBHOCTLHO. TMBKOCTb M (DYHKLMOHANbHbBIE BO3MOXHOCTY 3TOT0
PELLIEHNA NO3BOMNAKT YUNTbIBATL U3MEHEHWA YCIOBUIA, PeanbHbIX CNEKTPOB 1 TpeBoBaHWi K cur-
HanbHbIM CLieHapuAM. [permMyLLIeCTBa JaHHOMO PeLLIBHHA:

* [eHepauma peannucTuyHbix TectoBblx curHanos PI1C 1 6ecnpoBoaHOi CBA3N C MUHUMATbHBIMM
3aTpatamu 6naroaapA UCNoNb30BAHMK PELLIEHUA Ha OCHOBE TOTOBbIX KOMMOHEHTOB.

* PelueHne Bonpocos, CBA3AHHbIX CO CLIEHAPWUAMM CUTHAMOB, C UCMONb30BaHNEM TMOKON KOMBUHA-
LW 3aXBayYeHHbIX 3anucei 1 CMoAeNMPoBaHHbIX curHanos nepeaardnkos PI1C u cuctem caasw.

* YMeHblLeHMe KonnyecTsa NpubopoB B CTOMKE 3@ CYET UCMOSb30BAHMA BbICOKOTOYHOTO LIKPO-
KOMONOCHOTO reHepaTopa CUrHanoB NPoM3BONbHOM (DopMbI AnA NpeobpasoBaHna Moaesnei
B peanuCcTMYHble TeCTOBbIE CUTHAMbI.

* [ubkocTb TeCTMPOBaHMA OT YPOBHA KOMMOHEHTa 10 YPOBHA CUCTEMDbI.

[laxe npu paboTe He B pexxume peanbHoro BpeMeHu rbkocTb, obecneynBaeman 06beanHeHem
BoamoxkHocTeit CAIP v pelueHnA Ha 0CHOBE rOTOBbIX KOMMOHEHTOB, N03BONAET 3(PdeKTUBHO
C03/1aBaTh CUrHanbHble cueHapum ¢ Heckonbkiumun VP ana LimMpokononocHoro KOHTponbHo-13me-
puTenbHoro o6opyaoBaHuA. bnaroaapa orpaHnyeHHoMY Habopy M3MepUTENbHbIX NPUOOPOB, 3T0
peLleHne 06ecneynBaeT BbICOKYH 3KOHOMMYECKYH) 3DEEKTUBHOCTb ANA COBPEMEHHbIX W BYAyLLIMX
NPUNOXKEHNIA TECTUPOBAHMA C MOMOLLIbH CIOXKHBIX CMEKTPOB.

12



Iutepatypa

« Texuuueckuit 063op, CAlIP SystemVue 2012 om Agilent EEsof EDA, dokymerm 5990-4731EN
lpumeyaHue. B aTom TexHuyeckom 063ope coaepkutca MHAopMaLmA 0 pasnnyHbix 6ubnuotekax curHa-
nos, Bkntoyaa curHansl PI1C (W1905), LTE (W1912), WLAN (W1917) n LTE-Advanced (W1918)

« Onucanue npoaykra, [10 89600 VSA, dokymerm 5990-6553EN

« Texnuyeckoe onucanue, [eHepamop cu2HasI08 npou3sosbHol ghopmbl M8190A, dokymeHm
5990-7516EN

+ Texunueckoe onvcanve, BexkmopHbili 2eHepamop cuzHanos E82670, ookymerm 5989-0697EN
« Onucanue nsnenua, [eHepamops! cuzHanos PSG, dokymeHm 5989-1324EN

« Texuuueckoe onvcanve, Jcyusinozpacs! Infiniium 90000 cepuu O, dokymerm 5990-9712EN

« Texnuueckoe onucanue, Ocyusinozpagbsi Infiniium 90000 cepuu X, 0okymerm 5990-5271EN

« Onucanue napenna, AHanusamop cueHanos N9O30A PXA cepuu X, dokymenm 5990-3951EN
« Onucanue nspenna, AHanusamop cueHanos cepuu X, 0okymeHm 5990-7998EN
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