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Low Spurious Sampling System of Wideband Radar Signal
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(1. Key Laboratory of Radar Imaging and Microwave Photonics (Nanjing University of Aeronautics and Astronautics) , Ministry of
Education, Nanjing, 210016, China;

2. College of Civil Aviation, Nanjing University of Aeronautics and Astronautics, Nanjing, 210016, China)

Abstract: In order to realize low distortion acquisition and processing for wideband radar signal in the
wideband radar system, a wideband and low spurious sampling system with amplitude and phase correc-
tion is studied and designed. The system uses the implementation scheme of wideband analog to digital
converter (ADC) device and high performance field programmable gate array (FPGA) device, which is
researched from low jitter sampling clock, low noise power, anti crosstalk for the optimal low spurious
performance. To improve the band transmission characteristics of the system, a finite impulse response
(FIR) filter is designed based on optimization algorithm. Finally, the designed system is tested in lab,
and the experiments results prove that the spurious-free-dynamic-range (SFDR) of the system is charac-
terized as —50 dBc worst-case over an instantaneous bandwidth of more than 800 MHz, sampling rate of
1.8 GS/s, quantization length of 8 bits. System performance levels meet the application requirements of
wideband radar signal acquisition, wideband radar target imaging and wideband radar target echo recon-
struction,

Key words: wideband sampling system; low spurious; amplitude and phase correction; FIR filter

ESHA:FHEARBHA (61071164,61271327) WHI T H 5 TLHH @ R L R RBH 8 TR B Wi H .
W B #3:2014-05-20; 81T B #3:2015-06-12



824 HERE LS L Journal of Data Acquisition and Processing Vol. 31,No. 4, 2016

51

il

Fi T 7 R s 1Y 2 PR R DL e 2 I RE 2 HAR IR R PR R AR A fiE 7 L BT T
K32 BINATRIE . B G TR IS B R b S B R 2 — (R S B BE TR A5 5 1 R A S IR A
filf o B R SR A 1 LA % o e R T 5 R A A 11 R R g 3 T SR R AR T O S A B I B
B AR SR T B L B IR R M OB T R S R G TIERE Y . WNE SRR E S
Y G SRS JBE N 2% A 1 S5 A0 15 A ek BB B AR B8 B AT 58 BUIR BEAT 20 A v DLt pht e R R 5 R
B A5 5 58 B 1 TR LA R Al 68 14 BT 2 48 300 I 126 52 B 4% O 4% A 288 i A9 7K o A SCRR L4 ) b i) SR
FER G TEARTE R AR GK 3.4 GS/s fHRFENGE R A 3 A7 2R BB IR T 20 dBe; SCHRLS 1058 19 = K
JETE 5 RAE R G RALAI R 14 O AHREER JA 100 MS/s. HFi o] LA B 0 5 E (5 5 R R % Tk
I 32 B SR AR 3 R SR R JRE KA 5 19 P BB A s » DR 2 i AR T4 T i) G b — AR AR A B R . 7
YR 8 AR G L R A A ) A SRR Al R i R AR GE T BE DR S R A R KA B e R R A
FENGZTIIF H A 2B A (800 A o AR SCBR X 9841 5 3k 0 AP R 3X — SR L 0 98 A 1R S
A9 AR 23 HIOR B R GERE AT WF 5+ LA IR B AR Gl 98 R AN B A2 T F - AR FE AR A £ 4 42 0

ASCHIH ADC R 41 FPGA 0] 25 #2122 3 4 0F B3t TR 28 B0 9840 F IR 5 5 R R FE R 4
ST XS 50~850 MHz FEfy H i {5 5 (Y i BUORAE RN . O T A SRS SR U H AR b S B A e L AR
JOC I 3 i P R 1) £ 5 SR A AN AL B R 8 AR SR T v 8RR FL B IR A B0 e e M SR o R
— W R G IR AN L R . R R G TR RE 1 AR I AL AR GEAE S R IR AR T AR 8 R 8 H R R
S A i % b [ 5 A S A0 B A

1 EHERAERERFIZI

S TSI FE A R A O 6 P R 3K 5 b 5 6 R 0 B o R T 850 %18 B FE 4
I B R ST AR SE e DR HE B LS TR T 2 S 0 A HOR B
L1 BHRAERERENSE

3 T SETR TR 5 5 00 6 R A A SCAE B o R T R RE ) ADC SR E2S (5 I FPGA £ 5
b 38 L ARG R R B AT F M B R I Ok ST, B0 T R 1 R

ADCI) etk FPGAT) etk
VI’ DI (7:0)
rN . DI(7:0) DI(31:0)
. 8-BIT 1:2 :{)
Va :Iﬁ: apc [®| DEMUX DI(7:O)D DIG1:0)
—» DI,,,,(7:0) ——> 14 ——) FIRIEAH
INPUT ;
| vox DI(7:0)_ | 344 PIG1:0) BEYETET:
v,Q > N DL (70) LVDS@ @
Nl B omi . r
DI,(7:0)
CLK' DCLK'
CLK FIFO
CLK I b B DCLK” R 40 3 1ihs
Bl 1 SEal B ik (e S IR A HOR A R 46 3

Fig. 1 Schematic block diagram of low spurious sampling system for wideband radar signal
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