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Table 1  The specifications of top ranking for digital backend in the world
ER ROACH2 PDFB3 Uniboard CDAS SNAP2
FPGA Xilinx Virtex-6 Xilinx Virtex-2 pro Altera Stratix 7 Xilinx Virtex-4 Xilinx Kintex 7 Ultra Scale
ey (O CSP@ADISSGSpS@R ) o 10 bits x4 - 1.024 GSps@s 26 GSps@3 bits x2
bits x2 bits x4
AT SCFF DDR3 DDR2 DDR3 - DDR3
o 2% A2 e 1 10 GbE x8 10 GbE x8 10 GbE x16 - 10 GbE x16
G Matlab/Simulink/System system generator DSP Builder/HDL B Matlab/Simulink/System

Generator/EDK (R2aH)

(NYE A TF) Generator/EDK
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Synthesizer | Master Reference -
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J NV Fast Dump Server
r il S N Storage
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:}B1P2 '\—>[ Preprocessing H Packetizer |‘—-<-—_- EG; CPU1+GPU1
: > m Postprocessing
—> FPGA2 4
> ADC : . £ CPU2+GPU2
B,P, > . 1’1 Preprocessing H Packetizer §_ Postprocessing
BaP : FPGA3 N CPU3+GPU3
A 5| ADC - — ; d Postprocessing
B3P, > _\"t Preprocessing HPacketlzer —
». L]
= .
[0) .
. ) g
. 2 o CPUN+GPUn
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[B.P:1 ] L | FPGAN S
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Slow Dump Server
Multi-function Digital Backend Overall Architecture @ e
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Figure 1 QTT backend overall architecture.
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4.3 VLBIZ iR

VLBIZ 35 FH T E BRVLBIE AT CVNEEI, QTT
FIVLBIZ 31K LLCDAS+DBBC/DBE+Mark 6 [ 2,
HEAT G, e (] s PG AN ] P I (1) 75 22, CDAS
& PR G B AT A VLBIZ S, DBBC /& K i
il N — A7 VLBIZ 3, DBE & 3¢ B Wl 1) F — 4%
VLB %35, Mark 6105402 N — R VLBIL R &
4, 5E AR e-VLBI ZK . VLBIZ Ui (1 6 A5 4 Hi
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4.5 FEIM

] b K 1 420 5 P B gt s /0, O B ) e
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Figure 2 (Color online) QTT software architecture.
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Wb J7 %, #0537 LAFPGA R GPU/E 5 AL FEAZ O BLIE N
Tt 98 B R (1 2o R %, VA B 1 P9 A i B 46 2
B8 T {5 5 QT £ S P 1.

B REFEARAMEMRFEARL, BEXE/RFEL S, FEMFRENM ALK 00K B, Bt < E v
M A% 858 Al 4 B Dan Werthimer 2k #% . 8 A A LB A+ 5 5 Tk Bt 7 4 4{Richard Manchester 1% A0 £ SUA B A
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Development of radio backend and 110 m radio
telescope backend system

NIE Jun"*", PEI Xin"?, WANG Na'?, CHEN MaoZheng"” & ZHANG HaiLong'”

" Xinjiang Astronomical Observatory, Chinese Academy of Sciences, Urumqi 830011, China;
? Key Laboratory of Radio Astronomy, Chinese Academy of Sciences, Nanjing 210008, China

Backend system, as a part of the radio telescope, receives the radio signal which is amplified by the receiver, lays its
emphasis on signal digitization and processing, and sends the processed data into storage system. Digital backend as
a standard facility of radio telescope takes the place of analog backend, and multi-functional backend system is on its
way to perfection. The backend hardware platforms, such as FPGA, GPU, CPU, and MIC, and they can be chosen when
designing radio telescope backend system. The 110 m radio telescope (QTT), which is proposed to be built in Xinjiang
Qitai, is planned with L, S, C, K wide/ultrawide band single pixel receivers, L band PAF and Q, W band conventional
multibeam receivers, and the adaptive ultrawide band digital backend system will also be designed. Based on development
of radio telescope backend system and introduction of worldwide research frontiers, we discussed and designed the digital
backend plan and roadmap for QTT.

radio astronomy digital backend, FPGA, GPU
PACS: 47.27.-1, 47.27.Eq, 47.27.Nz, 47.40.Ki, 47.85.Gj
doi: 10.1360/SSPMA2016-00502
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