4% Hom AMERZS5BEFEREFER Vol.14,No.2

201644 A Journal of Terahertz Science and Electronic Information Technology Apr.,2016

X EHE: 2095-4980(2016)02-0323-06

EF FPGA MK B BRI T R S
H XY, KAHC EFE’

(LA EBER R RSS2, Jba 100049; 2. E Rl BE MOk RS ARE S8R E, L5 100190)

W OE: BB R AR A A0 RO SR ST, R U R BB R E R
BRNBEALETMZ— AXRBNBBEBERABFELINAAETHRAFET R HRFFDNHE, &
fF & 2T Xilinx 28 7 27 T 4 4 DPS & # # 9 F F & Kintex7-FPGA i FF K &, £ —
AN ONH SR 250 MHz, R34 30 16 384, ik 40 #F A 15 kHaz, 7 52 B WL 6y 00K 58 AT # i
MEG. 2H7T ZAathE B RERT ., AEEH R TERXKGRAE B, & E ¥ %1 8 Modelsim
fh B4 R A MATLAB (5 B 4 R1Eat b, B3F 7 BEA LT E# %

KEWF: BFE2 RS AGTHEITHEY; BRE; AALAEREEE 4L #%

FESES. TN492; TP274 X ERFRIRED : A doi:10.11805/TKYDA201602.0323

Microwave radiometer with digital spectrum analysis backend based on FPGA
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2.Key Laboratory of Microwave Remote Sensing, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: The radiometer with spectrum analysis backend can be considered prototypical for
spectrometer development for future radio astronomical applications. This paper focuses on the design and
implementation of a Fast Fourier Transform(FFT) spectrum analysis backend for radiometer. The Kintex-7
family evaluation Field Programmable Gate Array(FPGA) of Xilinx Company with a 4 DSP FMC150
daughter card is the core to complete this system. The spectrometer works continuously and has a total
bandwidth of 250 MHz, resolved into 16 384 channels with a frequency resolution of 15 kHz. The design
scheme of delay-calibration for high speed data transmitting, pipelined, sireaming 1/0 FFT structure, and
spectrum accumulation modules, as well as software flowchart is presented. Finally, both simulation
results obtained by Modelsim and MATLAB are compared to verify this system.
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Fig.1 Architecture of radiometer with spectrum analysis backend
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Fig.2 Diagram of auto-calibration simulation result
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Fig.4 Diagram of DPRAM architecture
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