DVB-S2/T2 FEC
ENCODERex-IP

AKCIMNMOHEHTA

LEEHTP MH)XXEHEPHbIX TEXHOMOMMN
U MOOE/TUPOBAHUA

€

CryTHVKOBbIE CUCTEMbI CBSA3M ABASHOTCS
aKTyasbHbIM 1 MepCrekTUBHbBIM HanpaBaeHnem
B 06/71aCTI CUCTEM CBSA3M KOTOPOE MOCTOSIHHO
pa3BUBaeTCs.

MNepeaada MHGOPMALIMM C MOMOLLBHD
CMYTHVIKOBOW CBSI3U OC/IOXHSETCH Haudmnem:

LLIYMOB, UHTEphepeHLK, 3aMIPaHNSMIU CUrHana.

I13-3a 3TIX HEraTUBHbIX BO3AENCTBI, AaHHbIE
noABepPXeHbl NCKaXeHNHO 6e3 BO3MOXHOCTU UX
BOCCTaHOBAEHWA. [Ana obecneveHns LesaoCTHON
nepeaayy AaHHbIX NCNONb3YHTCA MeTOAbI
KaHa/bHOr0 KOAMPOBAHUSA, Takme Kak KOApl C
Manon NNOTHOCTbLH MPOBEPOK Ha YETHOCTb
(LDPC) n kogbl BYX (BCH), koTopble BHOCAT
N30bITOYHOCTb IaHHbIX 33 CYET KOTOPOWM MOXHO

BOCCTaHOBUTb [laHHbIe, MepesaHHble C OLLVOKON.

LDPC 3¢pdekTBHO KOppeKT1pyeT OLLMOKY
BbI3BaHHbIE LLyMamn B kaHane nepegayu, a BCH
MCMNpaBAgeT OCTaTOUHbIE eANHNYHbBIE OLLINOKY,
3a CYeT anrebpanyeckon CTpyKTypsbl.

Bnarozapsa 1x COBMeCTHOMY NPYIMEHEHIHO
obecneyrBaeTCs NpakTnyeckyr 6e3onooyHas
paboTa Ha ypoBHe NpumepHo oT 0,7 ab o 1 ab
OT Npefena LLleHHoHa.

CoBMeCTHOE 1CMNoJIb30BaHMe 3TUX METOLOB
KOAMPOBAHNS ObIIO NPEIOXKEHO BO MHOIMX
CTaHaapTax: DVB-S2, DVB-T2, CCSDS 231.0-B-3.
B cuctemax, paboTarolmx no ctaHgapty DVB-S2/
T2 (pUCcyHOKT/pUCYHOKZ), MpeayCcMoTpeHo
afanTBHOE KOAMPOBaHKeE, CKOPOCTb KOTOPOro
MOXET MEHATLCH B 3aBUCUMOCTY OT YPOBHH
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PucyHok 1. CmpykmypHas cxema cucmemsl DVB-S2
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PucyHok 2. CmpykmypHas cxema cucmems! DVB-T2




OonuncaHvie

IP-aapo DVB-S2/T2 FEC ENCODERex-

IP npeaHasHaueHo Ang obecneyeHs
Le/I0CTHOW nepesayn AaHHbIX B CMCTeMax
CNyTHWKOBOW €BA3U. Komnarua LITM
«IKCMOHEeHTa» pa3paboTana apxXmTekTypy
BbICOKOCKOPOCTHOTO KOZepa, MONHOCTLIO
COOTBETCTBYHOLLMIA COBPEMEHHbBIM CTaHAapTaMm
cBa3n DVB-52 n DVB-T2. ApxutekTypa IP-dapa
He nprBA3aHa K KOHKPETHOMY MPOVN3BOAUTENHO
NINC/CBUC, yTo MoBbLILLAET MMOKOCTb U
He3aBNCMOCTb, Pa3pabaTbiBaeMbIX CUCTEM
PaaNOoCBA3N.

BbICOKOCKOPOCTHOE KOAMPOBaHMe
OCYLLIeCTB/ISETCA 3a CHEeT CXeMbl napasnnensHoro
KoanpoBaHug. B 6noke BCH peannsosaH
napannenvsm Ha 8 our, a 8 6/1oke LDPC Ha 360
ouT. bnarosaps apxmTekType napannensHoro
KOAMPOBaHWA faHHbIX, IP-agpo DVB-52/T2

FEC ENCODERex-IP onTrimMmnsnposaHo a4
LOCTUXEHWA MaKCUMabHOM MPOnyCcKHOM
CNOCOBHOCTU A0 3 [OUT/C, C y4eTOM BbIBOZA
NPOBEPOYHbIX OBTOB B MPaBWIbHOM MOPSAKE.

OpnHa 13 ocobeHHOCTeN IP-aapa 3TO nsMeHeHve
KOZOBOW CKOPOCTU «Ha NeTy» B Arana3oHe oT
1/4 no 9/10 B COOTBETCTBMM CO CTaHAapTamy
DVB-52 n DVB-T2, nepextoyeHie KOTopow
OCYLLeCTBASETCS NOC/1e 3aBepLleHns 3Tana
KOAMPOBaHWMg 610Ka AnHbl 64800 61T (Normal
FECFRAME).

PyHKUMOHan IP-dapa 1 ero noaHoe
COOTBETCTBME CTaHAapTaM MO3BONAET ObICTPO U
rMOKO BCTPaVBATb €ro B apXMTEKTYPY CUCTEMbI
CBA3V NPEeACTaBNEeHHOW Ha pucyHke 1 1
prcyHke 2. IP-aapo B3auMOencTByeT C
BHeLLHMMK b10Kamy no npoueaype handshake
npoTokona AXI4-Stream ana obecneyeHns
Le/I0CTHOW nepesayn AaHHbIX Mexay 610KaMu.

Tabauya 1. MponyckHeie cnocobHocmu 04 AMD Zyng
xc7z100ffg1156-2/ AMD Ultrascale+ xczu15eg ffvb1156-2-i

4/5

1454/2670

5/6

1516/2783

8/9

1618/2971

9/10

1638/3008

B Tabnuue 2 npeacTaBneHbl annapaTHble
pecypcel and AMD Zyng xc7z100ffg1156-2/ AMD
Ultrascale+ xczu15eg ffvb1156-2-i

Tabauya 2. AnnapamHele pecypcel 015 AMD Zyng
xc7z100ffg1156-2/ AMD Ultrascale+ xczu15eg fjvb1156-2-i

AnnapatHble pecypcel FPGA

KonnuectBo pecypcos

LUT 23445/ 23935

FF 30955 /30766
BRAM 23.5/235
Frnax, My 365/670

Ko/10Ba5 CKOpOCTs I‘IponyCKH’\a/l%cnoco6HOCTb,

nT/C

1/4 450/827

1/3 602/1106

2/5 724/1330

1/2 907/1665

3/5 1089/2000

2/3 1212/2225

3/4 1363/2502

DVB_S2_T2_FEC_ENCODE_O

IPCORE_CLK
IPCORE_RESETN
data_in[7:0)
valid_in
MODCOD_in[4.0]
prg_rst

data_out[4:0]
valid_out
ready
MODCOD_out

DVB_S2_T2_FEC_ENCODERex_ip

PucyHok 3

TexHUYecKkme xapakTepncTnku

[lonHoe cooTBeTCTBMe CO CTaHAapTamu ETSI
EN 302 307 V1.4.1 (2014-07) (DVB-S2) n ETSI
EN 302 755 v1.4.1 (2015-07) (DVB-T2)

Moaaepxka kKagpoB HOPManbHOM AVHbI
(Normal FECFRAME, 64800 61T)

MNoafepxka KOAOBbIX cCKopocTeit oT 1/4 no
9/10

dopmM1poBaHMe MPOBEPOYUHbLIX OUTOB B
NpaBnIbHOM MOPSAAKe

BO3MOXHOCTb U3MEHeHWSA KOLOBbIX
CKOPOCTeN OT Kajpa K kaapy
Bblcokaa nponyckHas CnoCcobHOCTb

PaboTa IP-agpa no npuHumny AXI4-Stream
ANA yA0OHOr0 BCTPaMBaHUS B Balll MPOEKT

3ajepxka 213 TakToB




MHTerpauua

[lononHuTensHo K IP-aapy MoxeT 6biTb
MOCTaB/IeH BbICOKOCKOPOCTHOW Interleaver

1 Scrambler B COOTBETCTBUM CO CTaHAAPTOM
DVB-S2. IP-agpo DVB-S2/T2 FEC ENCODERex-

IP LITM «9KkcrnoHeHTa», Bcerga AOCTYrnHO

Ansa uenesbix nnatoopm FPGA n CBNC. Ang
cneunansHbIX MPUMEHEHUIA BO3MOXHO
ncnonb3osaHue IP-aapa DVB-52/T2 FEC
ENCODERex-IP B cocTaBe creunanmnpoBaHHbIx
CHK.

NHTerpaums IP-aapa B Tekyuine Uiy byayuive
MPOEKTbI BO3MOXHAa B COOTBETCTBWN C IHOOLIMU
TpeboBaHVAMM 1 MOXENaHNAMY 3aKa3ulika.
Cneunannctsl LATM «3kcnoHeHTa» NoOMOryT Bam
B peLleHun 3ToW 3a4a4n.

CBSXXUTECH C HAMW, YTObbI Y3HATb

60/ble TEXHUYECKUX MOAPOBHOCTEN!

+7 (495) 009 65 85
& info@exponenta.ru
www.exponenta.ru




