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PUTM SDR USRP

MHorodyHKLUMoHanbHaa SDR-nnatdopma

019 Pagnomn3MepeHmi, MPOTOTUMMPOBAHMSA U OTIAOKM
COBPEMEHHbIX CUCTEM CBA3U, POB, pagnonokaumm

N paguoHaBMraLmn.

BcTtpoeHHble
BblCOKOMpom3BoauTenbHble IP
agpa undbpoBoi 06paboTKK AnnapaTHoe aapo MNJINC Zyng . YrpaBfieHune 13 NpUIoXxKeHns
CUFHasIoB, M HacTpavBaeMblin UltraScale + RF mopoynb Engee 1 no UHD
Digital Frontend obecredmBaeT 06paboTky COBMECTUMOMY UHTepdency.
PaoMOTEXHUYECKMX CUCTEM. CUIrHanoB B AMarnasoHe HaCTpaMBaeMble MPOLLUNBKU
oT 75 MIl'y, fo 6 T, co cBepXLLINPO DFEex.
KOW MOJSIOCOM MPOMYyCKaHMs ABTOMaTU4YeCcKad reHepaumns
0o 450 M, ANrOPUTMUYECKOTO
UNW ynpaBagatoLero Koga
MIMO 2x2 ¢ BO3MOXXHOCTbO pPagnonNMHUN N3 Moaenen
pacwmnpeHns go MIMO 8x8. Engee nogo ARM gagpa.

KniouyeBble ocobeHHOCTU

® Lunpoknin ornanasoH paboumx YacToT: © [nbkada cuctemMa yrnpaBneHus 1 nepenadm
oT 75 MI'y, oo 6000 Ml OaHHbIX: 2xSFP+ (12,5 M6uT/c Ha nuHuio), 2xEthernet

(1 T6uT/c), 2xUSB 3.0, 2xCAN, NVMe (M.2)
© YnbTpallMpoKas rnooca nporycKaHug:

© Topooepyxka MIMO 2x2 ¢ BO3MOYXHOCTbIO

O TMepepaya (TX): oo 450 MIy, Ha kaHan pacLLMPeHMs] Jo 8x8
O Mpurém (RX): 0o 200 MI, Ha kaHan ® BCTpoeHHbIe BbICOKOMPOU3BOAUTENbHbIE

. . IP-anpa ona undpoBomn o6pPaboTKM curHana
O O630pHbIN NMPUEMHUK (ORX): (DPD, PC-CFR, FFT, OFDM 1 ap.)

00 450 MIu Ha kaHan

® Pacmmpquaq nporpamMmMHada cpena: BO3MOXXHOCTb

© BbiCokan BbIXOAHAA MOLLHOCTD! 0OPaboTKM U MHTErpaLmMm CO6CTBEHHbIX |P-peLueHuni.

15 oBbM ong nepefatoLLero TpakTa.

© Tllopooepyka npotokosa UHD
® MollHble BbIYUCIUTENbHbIE PeCypPCbl:

MIINC Xilinx Zynq UltraScale+ XCZUT5EG

CTtpyKTtypHaga cxema PUTM SDR USRP

Zynq UltraScale+ XCZUISEG PS 1 Zynq UltraScale+ XCZU15EG PL (|
|
MIPI MPM I ontrol Custom
(M_odulg b5 Registers Cores
Display Peripherial = % Axi4-Lite
port Manager) I 5G NR-
| LDPC-
1GbE ! ENCODERex-IP | DVB-52/T2 FEC
MicrousB

I -
o U | Ve ENCODERex-IP
R145 1 ENCODER_ex-IP CONVOLUTIOONex-IP
USB 3.0 |

I

I

I

|

|

|

I

I

I

i User
1 MicroSD Apps “ (USRP) 1]
I

|

|

|

I

I

I

I

I

o i FMC/
UHD “[ DFEex-HW Crossbar (RFNoC compatible) IﬁJESDZOAB
1] TURBO- ‘
Micro SD T DECODER exIP VITERBIlex-IP
40B | 5G NR- DVB-S2/T2 FEC g
I . DECODERex-IP o
CAN20  x2 DDRA LDPC Cou
1] DECODERex-IP ]
TCXO —>  Synthizer/ REFOUT
RS-485 /e QAPI High Distribution
FLASH X2 performance | | |
saTA | xa | 256Mbit pS I
TcR/p i 2B 1Gbe  IGbE |
10GbE X2
M.2NVME eMMC ] DDR R145 1pPS T 1 |
PCle-mini 8Gbyte I SFP+ Sync «— GPSDO | | I



NMporpamMmmMHo-annapaTHble MoAenupytoLLne KoMmnieKchbl
anga pagunorexHundyeckux cucrem — CArlNP Engee PTC

OnbIT MOOENUPOBaHUA PaguMoOTEXHUYECKUX CUCTEM

Engee

CoBpeMEeHHbIN MHCTPYMEHT

ANg MOOenUpoBaHuMs, anropuTMM3aLMm
W OTNaAKW aHanoro-UMppoBsIX TPAKTOB
MUKPO3NEKTPOHHOM

W pagMoTexHUYecKo annapartypbl.
TexHWYeckue pacuyéThl U MOASNbHO-
OPUEHTUPOEAHHOE NPOEKTUPOBAHKE.

CueHapum ncnosnb3oBaHUNA

TecTupoBaHMe paguoTeXHUYeCcKUX ycTporcTs (PTY)

(® TeHepauma CTaHOaPTHLIX U MOAb30BaTENbCKMX
TECTOBbIX CUrHanoe Ha paguo4acrore

@ 3axeaT v aHanms 3¢Mpa C nogknt4yeHMeM K XocT-
KOMMblOTEPRY

® LUudpoeasa 06paboTka LWLMPOKOMONOCHBIX
curHanos Ha MNJIMC B cocTtase «PUTM SDR USRP»

PWTM SDR USRP

)

13

MpoTtoTUnUpoBaHMe paguoTeXHUYEeCKUX CUCTEM

(®) B kayectBe 6a3osoi cTaHUMM Mnm UE
LLIMPOKOMNONOCHbLIX CUCTEM cBA3M: LTE, 5G, Wi-Fi

(® B paguonokauuu, paguoHasuraunu, P36 Kak
NPOTOTUN Y31a CUCTEMBbI

(® B BecnunoTHbIX cKUcTeMax: MPoTUBOOENCTBME,
COMPOBOXAEHWE, B KAUECTBE MNONE3HOM Harpy3Km

PWTM SDR USRP

) =

IP-anpa

3axBaT U BbiCOKOYacTOTHasA OﬁpaSOTKa
paguocurHanoe

(® B kauectse nabopaTopHoro o6opynoBaHuUs

® [Onga co3paHns NpOTOTUMOB M3MEPUTENBHbIX
npubopos

(® BbicokouacTtoTHas obpaboTka curHana
B peasibHOM BpeMeHM

PWTM SDR USRP

(‘x)

WUHTerpauma c KINMM PUTM u Engee

(® 3anyck mogenu Engee Ha KINTM PUTM, obmeH
mHdbopmaumei c «PUTM SDR USRP»

(® HDL-koga ons MNNKC B cocrase KMNM-PUTM
n3 Mogenei Engee

(® TlocTpoeHue NPOABUHYThIX UMUTATOPOB KaHanos
CBA3MK, NOMex, cLieHapues HoHOoLEeNEeBON
ob6cTaHOBKM ONd TecTUupoBaHusa PTC

PWTM SDR USRP

P




KaTanor IP-6510KOB

Haluun OocTuykeHnsa B 061acTu LM POoBbIX NpeablickaykeHnin (DPD), cHM»eHMa nuk-daktopa (PC-CFR), OFDM-
TEXHOMOMM M, MOMEXOYCTOMUYMBOIO KoagUpoBaHus (FEC) mo3Bonuaum HaMm cosaatb MHbPacTpyKTypy IP-aaep
On8 peanmsaumnm LiMdpoBoro TpakTa obpaboTtkmn DFE (digital-front-end).

IP anpa DFE TpakTa npeBocxoaaT aHanorm Xilinx no nponsBoaAnUTENbHOCTU U FTMOKOCTM NapaMeTpm3aLmu.
HacTpanBaeMagq apxumuTtektypa DFE no3songeT 6bIcTpo nonydaTtb Ha RITM-SDR-USRP uenoctHblie cucteMbl LTE 4G, 5G
NR, OFDM, MIMO, WiFi, DVB-S2/S2x 1 gpyrve.

VAN
\/

S2/T2
FEC ENCODER

iimna

DPDex-IP FFTex-1P PC-CFRex-IP OFDMex-IP Viterbiex-I1P DVB-S2/T2 FEC
ENCODERex
Lindposoe BbicokonponsBogu- ANropUTM CHUYKEHUS Bbicokonpowssogu- [ekoanpoBaHue KoppeKkumna ownbok
npenblCKaXkeHmne TenbHoe Npamoe nuk-pakTopa TenbHbI Mogem OFDM CBEPTOYHbIX KOLOB (FEC) B cTaHOapTax
(Digital Predistortion) 1 obpaTHoe BMND anropuTMoM Butepbm DVB-S2/T2
(FFT\IFFT)

CONVOLUTIONex-IP — g9 cBepTOHYHOIo KOOMPOBaHMSA OaHHbIX

DUCex-IP — onga umdpoBoro noBbleHna YyactoThbl (Digital Up Conversion)

DDCex-IP — onga undpoBoro noHm>»eHma 4actotbl (Digital Down Conversion)

DVB-S2X LDPC ENCODERex-IP v.1.0 — gna LDPC-kogmpoBaHua B CTaHOapTe DVB-S2X

DVB-S2X LDPC DECODERex-IP v.1.0 — ona LDPC-gexkogmpoBaHma B cTaHOapTe DVB-S2X

LTECSex-IP — onia ckpeMbnmnposaHus kaHanos LTE (Channel Scrambling/Encoding)

LTE-EQex-IP - ong akBanmsauum curHanos LTE (LTE Equalization)

TURBO-ENCODER_ex-IP — ona Typ60o-koampoBaHMa OaHHbIX.

TURBO-DECODER_ex-IP — ona Typ60o-aekoampoBaHmsa gaHHbIX Moapo6Hee

5G NR-LDPC-ENCODERex-IP — gna LDPC-koanpoBaHua B ctaHgapTe 5G NR

5G NR-LDPC-DECODERex-IP — gna LDPC-gexkogmnpoBaHuma B ctaHgapTe 5G NR

https://new.exponenta.ru/comms



