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PaccmoTpeHbl  aKkcnepuvMeHTanbHble  pesynbTaTbl  MCCRegoBaHWMM — YCTPOMCTBA
umdposoro guarpammoobpasosaHunsa B PAP ¢ ncnonbsosanuem MNJINC.

B pabGotax [1,2,3] M3noXeHbl OCHOBHblE MPWHLMMbLI MOCTPOEHUS LMEGPOBON 4YacTU MNPUEMHOTO

yCTponcTBa hasvpoBaHHOM aHTEHHOW pelueTkn. B paccmatpuBaembix paboTax npu noctpoexHun YULOO
ncnonb3oBanncb UUgpoBble curHanbHble npoueccopbl (LICM)SHARC ADSP-21062. OpgHako npu  uMX
nprMobpeTeHMn M MCNOMNb30BaHWM BCTPETUIUCH OMNpedefieHHble TPYAHOCTU, U ObINO NPUMHATO pelueHune
paspaboTtaTb BapuaHT noctpoeHus YUOO Ha TJIMC ¢ nepexogoM B MEPCMNEKTUBE Ha OTEYECTBEHHbIE
©a3oBble MaTpu4Hble kpuctannsl (BMK).
CTpyKTYpHO-DYHKLIMOHANbHas cxema cTeHaa, Ha KOTOpPOM npoBOAUNUCH nccnenoBaHus
pabotocnocobHoctn YUOO Ha MIUC, npuseneHa Ha Puc. 1. CteHa BknovaeT B cebsa yeTbipe cybbroka
LUMpPOBLIX NPUEMHUKOB U cyb66nok cymmmpoBaHus. Cy66nok LnpoBbiXx NPUEMHUKOB coaepXut B cebe Tpu
OBYXKaHarnbHbIX LUU(POBLIX NpUEMHbIX y3na, KoTopble onucaHbl B [1]. Ux 3apadven siBnsetca aHanoro-
undposoe npeobpasosaHue (AL AD9042, 12 pa3psgoB) Ha NPOMEXYTOYHOW YacToTe, MepeHoc curHana
Ha BMaeo4yacToTy, hopMUpOBaHNe KBagpaTyp, geummaumsa B 10 pas u Hu3kovactoTHas punbTpaums (PHY ¢
40 oTtBogamu), anst vyero mcnonbaytotca m/cx AD6620. [lanee Ha veTbipex MIINC Altera EPF10K50VRC240,
CMOHTUPOBAHHbIX Ha Cybbnoke UupPOBbLIX MPUEMHMKOB, OCYLLECTBISETCS B3BelUMBaHME OLUPOBaHHbIX
CWrHamnoB LWECTU MNOAPELIeTOK U WX CYMMMPOBAHWE C Lenblo (hOPMMPOBaHUS NATM NPOCTPaAHCTBEHHbIX
kaHanoB. KomnnekcHble BecoBble KO3(hUUMEHTHI 3awmnTbl BO dnell-namsatu cyobnoka. OkoH4aTenbHoe
CYMMUPOBaHME OcCyllecTBnseTcss B Ccyb6noke cymmartopa, B KOTOpoM CMoOHTMpoBaHa [1JIMC Altera
EPF10K100ARC240. Cy6b6nok cymmaTopa crnocobeH obpaboTtaTb B3BELUEHHblE CUrHamnbl NATH
NPOCTPaHCTBEHHbIX KaHanoB oOT 36 nogpelletok (OT wWecTn 6-KaHanbHbIX Cy66nokoB LMGPOBbIX
NPUEMHUKOB), OAHaKo B CTeHAe 3afencTBoOBaHbl Tonbko 20 kaHanoB. [MOMWMO CXeMbl CyMMUPOBaHUS,
BHyTpu [JINC cybbnoka cymmatopa peanu3oBaHbl npuemonepedaTynku KOMMYHUKALUMOHHBIX MOPTOB,
coBmectumbix ¢ noptamm LICIMT SHARC ADSP-21060, ¢ nomMoLWbl KOTOPbIX BbIXOAHbIE AaHHbIE
nepefasanuncb Ha npoueccop nnatbl cbopa gaHHbIXx ADPG0OPCI («MHCucy), yctaHoeneHHon B MOBM. C
MOMOLLIbIO pa3paboTaHHOro nporpammMHOro obecneyeHMs M MporpaMMbl  Bu3yanusauuu gaHHbix [SVI
(«MHCuncy) Habnoganueb pesynbTupyowme gaHHble pabotel cuctembl YLOO Ha skpaHe moHuTopa NM3BM.

Ona uvHMUmManusaumMm cTeHda npexae BCero 3arpyxanucb koHdurypauum TMJIAC B cy6bnokax
LUMPOBLIX NMPUEMHMKOB M CyMMartopa, YTO MpoM3BOAWUNOCH C nomMoubio NMOBM n ycTaHOBNEHHOTO B HeW
naketa MAX+PLUSII 4yepe3s «kabenb ByteBlasterMV. Tlocne 3arpy3kn [JIUC aBTOMatTMyecku
nporpammmpoBanuncb M/cx AD6620 B y3nax LM@POBbLIX NPUEMHUKOB C MOMOLLbI peann3oBaHHbIX Ha MITNC
3arpy3yMKkoB. 3aTtem nporpammupoBancs cyobrnok mmuTaTopa aHanoroBOro CUrHana Ha NPOMEXYTOYHOM
yacToTe, ANg 4ero ucnornb3oBanacb nnata cbopa aaHHbix ADP60PCI («MHCcTpymMeHTanbHble CUCTEMBI») U
COOTBETCTBYyHOLLEe MporpaMmMHoe obecneyeHne. C MOMOLLbIO NPUEMHUKA KOMMYHUKALMOHHOMO JIMHK-MopTa
OT TexHonormnyeckon NMIBM npuvHuManucb AaHHble ynpaBneHus Ha cybb6rok cymmartopa. Te AaHHble, Kof
noeHTnduKaummM KOTopbiX coBnagan C KogoMm cyb6noka, onpefensanu HacTponku cybbroka, octarnbHble
OaHHble TPaH3WTOM nepedaBanvcb Ha CybOmnokum HWXHEro ypoBHSA uepapxuu (B AaHHOM cryyae — Ha 4
cyb6noka LmdpoBbIX NpremMHukoB). MNocne aToro obopygoBaHMe cTeHaa ObIno roToBo K paboTe.

B pabGouem pexume B cyb6noke mmuTtatopa dopmupoBanick umutaums curHana N4 30 MMy wm
TakToBasi cepus obwen cuHxpoHusauumn C1, koTopble Yepe3 COOTBETCTBYIOLIME pa3BeTBUTENN NOL4ABanuUCh
Ha wccnegyemble cyb6moku. Npyn 3TOM ummUTauusa BXOQHOTO aHanoroBoro curHana N4 cooTeBetcTBoBana
OPTOroHamnbHOW K aHTEHHOW pelueTKe nnockor BorHe. OAHOW M3 3agad, pellaemblX CTEHAOM, SABMAnach
npoBepka bopMmnpoBaHUS anarpamMmmbl HanpaBneHHOCTU N CUHXPOHHOCTM cbopa n 06paboTkM UMUTUPYEMBIX
JaHHblX. B pesynbtaTte o06paboTkM AOaHHbIX Ha BbIxoge cybbnoka cymmupoBaHus MB1.1.8.2
dopMuMpoBanncb NATb MPOCTPAHCTBEHHBLIX KaHAnoB, KOTOpble 4Yepe3 KOMMYHUKaLMOHHbIE JMHK-MOPTHI
3aBogunuce Ha nnaty ADP60PClI u BusyanusmpoBanmMcb C  NOMOLWb  nporpammbl  ISVI
(«HCcTpyMeHTanbHble CUCTEMBI»).

B pesynbTaTe NpOBEAEHHbLIX 3KCMEPUMEHTANbHBLIX WCCELOBaHUA ObinvM MOMydeHbl pesynbTaThl,
aHasnornyHble Tem, KOTopble MMenu Mecto npu noctpoeHnn YLIOO Ha curHanbHbIX npoueccopax [3], u
noaTBepXaeHa BO3MOXHOCTb peanu3sauumn YLOO Ha MINC.

©anekTpoHHas Bepcua nogrotosneHa 3A0 ABTIKC CaHkr-lNMetepbypr, http://www.autex.spb.ru
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Experimental realization of aerial pattern former based on the Altera’s programmable logic
devices has been considered.

The basic principles of digital part of digital aerial array construction with usage of digital signal
processors (DSP SHARC ADSP21062, Analog Devices) were stated in the report [1].

In this report experimental realization of aerial pattern former based on the Altera’s programmable
logic devices has been considered. Experimental hardware consists of four 6-channel digital receivers
connected in parallel to adder unit. Next, digital receiver consist of three double channel digital receiving
subunits and four PLD FLEX EPF10KS50A (Altera). The tasks of subunits are: IF analog-to-digital conversion
(12 bits, AD9042, Analog Devices) with undersampling, separation to inphase and quadrature components
of real signal, frequency translation to DC, decimation and low pass filtering (DCDR AD6620, Analog
Devices). The tasks of PLDs are complex weighting the data from subunits and first stage summation of six
channels. The complex weighting is performed for producing five spatial beams, and weights are written in
the three flash memory banks on the PCB. Another task of PLDs is loading six AD6620 DCDRs of the
subunits after power on.

Final stage of 20 channel summation is performed on adder unit based on PLD EPF10K100A
(Altera). This adder unit is able to process up to 36 channels with five spatial beams each. The resulting
aerial pattern forms for five spatial beams are transmitted by adder unit to data acquisition board ADP60PCI
(Instrumental Systems, Russia) built in PC and are reflected on PC’s display.

Results of experimental research of this aerial pattern former are approximately the same as were
obtained on DSP based former [1].
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