KOHTPOJNb U UBMEPEHMUS

TEXHOJIOI'U SDR

HA CJTYXXBE Y PASPABOTHUKO

B TenekoMMyHMKaLMOHHbIX TEXHONOrMSIX NPOAOJKa-
€TCsl CTPeMUTEJIbHbIA Nepexos OT aHaI0roBbIX METO-
OB nepegayu u 00padboTku CUrHanoB K LudgpoBbIM.
Bce Gonblue ¢pyHKLMIA COBPEMEHHbIX PaANoCcUCTEM pe-
anu3yioTca NOCPeacTBOM NPorpaMMHoOro oéecneye-
Hug (MO), YTo NPUBOAUT K NOSIBNIEHUIO pagnoobopyao-
BaHUs, PYHKLUMOHANIbHOCTb KOTOPOro 3aAaeTcs U n3-
MeHseTcs nporpaMmHo. Peub npet o texHonorun SDR
(Software-Defined Radio, nporpammHo onpepensemoe
pagmo). [lo HepaBHEro BpeMeHU C 3ToW TeXHoNormen
CBS3bIBAJIN UCKJIIOYUTENBbHO TENEKOMMYHUKALMOHHbIE
npunoxeHus. OgHako cneuyanucTbl KoMnaHum "LieHTp
ALUM" co3panu SDR-nnat¢opmy, NO3BONSIOLLYIO CTPO-
UTb Ha e OCHOBE He TOJIbKO TeJIeKOMMYHUKALMOHHOE,
HO U KOHTPOJIbHO-U3MepuTeNibHoe 000pyAOBaHue.

B SDR-060pynoBaHun opma MOLYIMPOBAaHHOTO paaMocurHana
3apaetca B [10. Gopmupyetcs POt curHan, koTopblid 3aTeM ¢
MOMOLLBHO LuMpokononocHoro LIAM npeobpasyeTcs B aHanoroBbIi
Ha NPOMEXYTO4HOIA YacTtote (MY). Lanee curian M4 nocpencTeom
npeobpa3oBaHus BBEPX NPEBPALLAETCS B BbICOKOYACTOTHbINA CUr-
Han. B npuemHuMKe Bce npoucxoauTt B 0bpatHoM nopsake. LLnpo-
kononocHbii AL npeobpasyet B LndPOBOIA BMA, MHOXECTBO Y3-

Texuuueckue xapakrepucruku nnarsi DSP5016-1402

Pa3pewenue AL 14 but
YacroTa guckpetusaumm 200 My
YacToTHbI Anana3oH BXOAHOIO CUrHana N

(no ypogHto -1 gb) 3-250 My
MakcumanbHas amninTyaa BXOAHOMO CUrHana -14 pbm

OnHOCUrHaNbHBIV AMHAMUYECKMIA Anana3oH 110 ab (B nonoce 8 Mriy)

[MHaMuyeckuin inanas3oH Ans ABYXTOHOBOrO

curHana (SFDR) B nonoce 8 Mriy He Meree 80 15

Pexumbl paboTebl BPEMEHHOM 1 KBazpaTypHbii 1Q

Lindpposast punbrpauns ot 30 kT go 30 My

KoadpduumeHT peummaumm oT 4 po 2048

e (2048, 32768, 131072) x 16 6

(nporpammupyeTcs)
NHTepdeiic ¢ MOBM USB 2.0
CKopOoCTb NEPeAayn AaHHbIX N0 MHTEPdEIICY 20 Mb/c
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KOMONOCHBIX CUrHANOB, NMOMaAaAoLLMX BO BXOAHOW TPaKT Mpuem-
HWKa. B COOTBETCTBUM CO BCTPOEHHbIM MO mpuemHuK u3eneka-
€T, NpeobpasyeT BHU3 M JEMOAYIMPYET CUrHASbI KaXI0ro KaHa-
na, T.e. TexHoorns SDR no3BONFET UBMEHSTb SKCTITyaTaLMOHHbIE
napameTpbl pagroobopynoBaHus Ha ypoete [10.

TexHonorust SDR 1cnonb3yet KoMOUHALMIO METOLIOB, 3aTparu-
BAIOLLWX anmapaTHylo 1 NpPOrpaMMHYI0 YacTW. AnnapartHas 4acTb
BKJIOYAET MHOTOAMANa30HHbIE aHTEHHbI U PAAMOYACTOTHLIE Npe-
obpasosatenu; wipokononocHsle LIAM n ALIM; a obpabotka cur-
HanoB M4, nemMomyNMPOBaHHbIX CUTHAIOB U PE3yNbTHPYHOLLErO
LUMPPOBOro MOTOKA NPOMCXOANT C MOMOLLbIO NPOrPaMMUPYEMbIX
MpoLLeccopoB 00LLEro HasHaueHus. TpaauLMOHHbI aHanoroBhbIi
npuemHuk, rae AL npeoOpasyeT curHan ¢ BbIXoa aHaNoroBbIX
KBaApaTypHbIX KaHaNMoB, UMEET CnedyioLe HeJocTaTku: Heob-
XOAMMOCTb TOYHOW HACTPOWMKMW; YYBCTBUTENBHOCTb K Temnepa-
Type M pa3bpocy napameTpoB KOMMOHEHTOB; HENWHElHbIE WUC-
KaXeHWs; CNOXHOCTb MOCTPOEHUS NepecTapuBaeMbx GUNLTPOB
n dunLTPoB ¢ nopasneHnem bonee 60 ab. Ho Gnaropaps pas-
BMTUIO COBPEMEHHOI MONYNPOBOIHNKOBOI 3NEMEHTHOI 6asbl, B
nepaeyto oyepeab — AL n LIAM, Tenepb MOXHO Mpeobpa3oBbl-
BaTb CUrHa HEMoOCPEACTBEHHO C BbIXOAA MPOMEXYTO4HOI 4acTo-
Tbl. [loctonHcTea SDR-npuemHuka: He TpebyeT HaCTPOKK; HM3-
kas YyBCTBUTENLHOCTb K Temneparype 1 pa3bpocy napameTpoB
KOMIMOHEHTOB; NMPOCTOTa peanu3auun nepectapuBaeMblX Gusb-
TpoB ¢ nopasnexvem 6onee 80 Ab; BbICOKAst TOYHOCTb W LLIMPO-
Kuii anasoH nepecTpoikn ¢asbl U 4acToTbl FeTEePOAMHa.

TexHonorus SDR TpaanuumMOHHO MCMOAL3YETCS B Crieumarb-
HbIX 00NacTaX TEeNeKOMMYHUKALWA (HanpuMep, NS CO3MaHMs
CUCTEM CBSI3K CrieumanbHOro HasHaveHus). OpHako ee ¢ ycne-
XOM MOXHO NPUMEHsITb NSl BECbMA LUMPOKOro Kpyra 3ajad, B
TOM 4YuCNe — [J19 CO3A4aHNS BbICOKOYACTOTHOrO KOHTPOJIbHO-U3-
MEepUTENLHOrO 000PYIOBaAHUS.

Apkuin npeactasutens SDR-yctpoiicts — nnara DSP5016-1402
komnanum "Lientp ALM". OHa npeaHasHayeHa ans paboTsl C cur-
Hanamm NPOMEXYTOYHOI 4acTOThl B AvanasoHe ot 3 a0 250 M.
Mnata Bkmoyaetr ALM ¢ wactoton amckpetu3auum 200 Ml un
paspelueHmeM 14 6uT, ycTpoiCTBO LMPOBOIA 0OPabOTKM Cur-
Hana n nHTepdeinca ces3u ¢ komnbloTepom (puc.1). B kavectse
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Puc.1. Qynkunonansras cxema npucraeku PY-3200 Ha ocoee nnarei DSP5016-1402

ALN ncnonb3oBaH npeobpasoBatens GpupMbl Texas Instruments
ADS5546, obnapaiowumii ONTUMAbHBIM COYETAHNEM AVHAMUYEC-
KUX XapakTepUCTUK W YaCTOTHLIX MapameTpoB (puc.2). Mocne npe-
00pa30BaHN1g AaHHbIE NOCTYMAIOT B MOAYIb LdPOBOI 00paboTku
(umdposoin SDR-npremHuk). OH BbinonHeH Ha MJINC u cneuranm-
3upoBaHHoii CBUAC. Lindposoii NpUemMHIK ¢ ABYMS HE33BUCUMbI-
MJ KaHafiammn BbIMOSHSET KBAPATYpHOE AEMOAYIMPOBaHHe, ne-

CnekTpoa

PEHOC 3a1aHHOrO CUTHama Ha HyNEeBYIO HECYLLYIO YacToTy (yaane-
HWE BbICOKOYACTOTHO HECYLLEN C BbIAENEHMEM MOLYIMPOBAHHO-
ro curana), GunsTpaumio 1 NPopexmsaHne (Leummaumio) ¢ npo-
rpaMMmpyeMbiMi  apameTpamy.  HenpepbiBHas KBagpaTypHas
AeMoAaynaUms BbINONHAETCS B nonoce yactot Ao 30 Mrw.

CurHan nocne nepeu4HO 06paboTkn B LMPPOBOM MpUEM-
HWKE MOXET [LOMOHUTENBHO MOABEPraTbCs CKOMb YrOAHO CNOX-

Hanu3atop PY4Y-3200

YactoTHbI ananasoH 30-3000 MIy

OfaHocurHanbHbIn guHamMmyecknin auanadoH 110 ob (B nonoce 8MIu)
HuHamMmnyeckuin guanasoH no uHTepmogynauumn 75 ob

HenpepbiBHbIN NoToK 1Q gns nonockl o 3 My

WHTepdenc c N3BM USB2.0
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‘TexHonorus SDR ansa Bac

Pi-3200

+7 499 257-45-03
WWW.CENTERADC.RU

ONEKTPOHUKA: Hayka, TexHonorus, bustec 7/2009



KOHTPONDb W M3IMEPEHNS
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Puc.2. CnexrpanbHbie xapakrepucruku nnarbi DSP5016-1402

B 3ABUCHMMOCTH OT BbIGEﬂHHOﬁ nonocbl OAHOBPEMEHHOI0 aHanu3a.
BugaHo, uro NpH Cy)XeHHH NoNnochl pacrer MIHOBEHHbIA AWHAMHYECKHI
AWANAa30H U COOTHOLIEHHE curuunlmyu, uT0 no3sonser paborarb

C CHTHanamu ¢ Gonblieil AMNAKTYAHON pasHuuei
Hoii 0OpaboTke BO BHELLHEM YCTPOWCTBE (kommbloTepe). [ns
nepefayy HenpepbiBHOrO LMPPOBOro noToka IQ BHeLHEMY YC-
TpOWCTBY npefycMoTpeH uHtepdeic USB 2.0 (curHan ¢ nono-
coii ot 30 kIiy mo 3 MI), a Takxe UndpoBOI NOPT BbIBOAA (MO-
noca ot 30 kI no 30 Mru).

Beicokas yactota gmckpetusauum 200 MM, ¢ MrHoBeH-
HbIM JIMHEMHBIM AMHaMU4eckum auanas3oHom 87 ob obecne-
YMBAIOT MUHUMAJILHOE BPEMS M3MEPEHMS MapamMeTpoB CUrHa-
na BO BCEI NONOCE 4acTOT M MUHUMANIBHOE YMCIIO MOPaXEH-
HbIX 4YacTOT, @ Takxe NO3BonseT paboTaTb C LIKMPOKOMONOC-
HbiMU curHanamu. Kpome Toro, 6narogapst BbICOKOIA 4acToTe
AVNCKPETU3aUMM JOCTUTAOTCS BLICOKME COOTHOLIEHWUS CUrHan/

Puc.3. Mpucraeka-cnekrpoananusarop PY-3200

ONEKTPOHWKA: Hayka, TexHonorus, busec 7/2009
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LWyM B Y3KOI MOJIOCE YaCTOT 3a CYET AOMNOSIHUTENBHON Lnd-
pOBOiA duUnLTPaLUN.

MrHOBEHHas LIMPOKad Monoca aHanu3a 1 GONbLION AMHAMM-
YECKMiA AManasoH no3BosieT pabotarb ¢ MHOTOYMCIIEHHBIMU CUT-
Hanamu B IMHENHOM [uanasoHe. Hanpumep, ecnum B nosoce uve-
ercs 1000 y3KononocHbIX CUrHANMOB, TO MOXHO, HEe Onacasich ne-
perpysku, pabotarb ¢ MtoObIM U3 HUX (MPK YCNIOBUM, YTO AUHAMM-
YECKUIA AManasoH CyMMbl 3TUX CUTHANOB He npesbiwaeT 87 ab).

KoHeuHo, ans 0TaenbHO B3ATOI 3a1a4K annapaTHble Cpeac-
TBA NNaThl MOrYT 0KA3aTbCs U3ObITOYHbIMM. HO 3TO onpaBaaH-
HO, NOCKONbKY Ha 6a3e eanHoii SDR-nnatsl DSP5016-1402 mox-
HO CTPOUTb PasHOOOpPa3Hble NPUEMHIKM, CNEKTPOAHANM3ATOPbI,
CeNeKTUBHbIE BONLTMETPbI, APYrie U3MEPUTENbHLIE MPUEMHbLIE
YCTpOMCTBA M T.M. 119 3TOr0 Nosb30Barento AOCTaTo4HO NMoMe-
H]Tb MPOrpamMmHoe obecneyeHne. MNnaty MOXHO MCMO/b30BaTh
1 kak OEM-moaynb Ans LMpOKoro psaa npubopoe v CUCTEM pa-
JIMOTEXHUYECKOTO HA3HAYEHMSI.

Ha 6a3e nnatel DSP5016-1402 komnanus "LieHtp ALIM" BbI-
MyckaeT NPUCTaBKy ObICTPOAEICTBYIOLIErO aHANM3aTopa Crek-
Tpa pagmoyactotr PY-3200 (puc.3). Momumo mnatbl YCTPOWAC-
TBO OCHALLEHO ManOLIYMSLLUM CynepreTepoanHHbIM NPUEMHM-
KOM C LWMPOKMM amana3oHom yactot — ot 30 ao 3000 Mru, Ot-
METUM, 4TO B NMOCNEAHEE BPeMs ANg aHaN3aTOPOB CMEKTPa He
XapakTepHbl CynepreTepoanHHbIE MPUEMHbIE TPakThl. WX valle
MCNONb3YIOT B CTAHAAPTHBIX MPUEMHMKAX, & B M3MEPUTESILHON
TEXHUKE NMPUMEHAIOT MHOPAAUHHbIE TPAKThI, FAE CUrHan nepe-
HocAIT Ha [T, koTopast NeXMT Haf BepXHeli rpaHuLei paboyero
Jmana3oHa 4acToT. Takoe NOCTPOEHWE NMO3BONSET YIATU OT MHO-
TMX NOMEX M YBENMYWUTb AMAanasoH JIMHEHOCTW. Ho B JaHHOM
cnyyae TpeboBanoch AOOMTLCS MUHUMANIBHOTO 3HAYEHUS YyBC-
TBUTENILHOCTM 1 MaKCUMaIbHON JIMHEMHOCTU BO BCEM 4acTo-
THOM [1ana3oHe npu Hambonee HU3KOK CTOMMOCTM M3aenus.
Moatomy Obin BbIOPaH UMEHHO FeTEPOAMHHbIA METOM, NePeHo-
ca curHana. Bbicokme akcnnyaTalyoHHble napaMeTpbl Obinn ao-
CTUrHYTbI 3@ CYET NOBbILLEHHbIX TPEOOBAHMIA K NPecenekTopam,
CMECMUTENIAM, ONMTUMANIBHOTO COYETaHUs reTePOAMHHOTO Npu-
eMHU1KA 1 aHanoro-LmdpoBoro npeobpasosarens ¢ nocneayto-
wen undpooit 06paboTKoI curHana.

CkopoCTb CKaHMPOBAHMS AManasoHa [A0CTAaTO4HO BbICO-
ka — nopsgka 1,5 IMu/c. Tak, yunTbiBasi, 4TO LWMPUHA aHaNIW-
31pyeMoi nonockl cnektTpoaHanuaaropa 8 ML, Bpema CkaHu-
posaHua nonockl 3000 MIy, ¢ paspewieHnem 500 Iy coctaBut
(3000/8) x (2 mC [Bpems nepekntoyeHme ToHepa] + 1,3 mc [Bpe-
Mg cbopa] + 1,6 Mc [Bpems nepegaum no untepdeicy]) =375 x
4,9 mc=1,84 c. 310 coctaenset 1,6 ITii/c, a ¢ yyeToM Haknag-
HbIX pacxonoB Ha ypoBHe 50%, He xyxe 1 ITu/c.

MpuknagHoe nporpamMMHOe 0OecrneyeHue, YCTaHOBIEHHOe
Ha M3BM, npespaiaetr npuctasky PY-3200 B NONHOLEHHBINA
CMEKTNPOaHanM3aTop PaaMoyacToTHOro AuanasoHa. Cywect-
BEHHO, YTO MOMb30BaTeNb MOXET co3aaBatb cobcTBeHHoe 10,
a[anTUPOBAHHOE MOA, YCIIOBUS KOHKPETHbIX 3a[1aY. O




