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100 kHz-6 GHz broadband receiver design

CHEN Guotong, LIU Qi
(School of Electronic and Information Engineering, Hebei University of Science and Technology, Shijiazhuang Hebei 050000, China)

Abstract: A high-efficiency broadband receiver based on broadband matching network is designed in
order to solve the problems of intermodulation interference, blocking and saturation caused by strong
electromagnetic interference at the front end of RF signal receiving system. The operating frequency of the
receiver module covers the entire S-band, and it adopts a 4-wire SPI interface to complete link control
according to the instruction of the host computer. The 7th-order Butterworth low-pass filter design is
utilized to ensure the best flainess and port standing wave ratio in the band. The measured results show
that the receiver module realizes signal amplification and down-conversion of 100 kHz-6 GHz, and
outputs with intermediate frequency of 140 MHz and 100 kHz-19.999 MHz. It bears the internal and
external 10 MHz reference time base automatic switching function. This module provides a single-ended
10 MHz clock for baseband board for baseband digitization. It shows that the optimized design of the RF
receiving front end can achieve high selective tracking and pre-selection of signals in the target detection
frequency band, so that the receiving system can effectively suppress the strong interference signal.

Keywords: receiver; high dynamic range; frequency limiting; frequency synthesizer

Vi WO Ry T IK TN JC 2R 38 1% L 2R 46 fe i SE 0 20 R 43, LR B A B 5 i AN TE R IR &R e Y Pk g
FVREME o R0 R oM LU S F G TP 09 BAR T L BIR LUK T , Gy i RGEXT S5 15 5 . BRI R AR5 55 i o
D3 B8t T, ™ S A (T SRR AORE B 1 o BEE TR A FELAE R LR, SO ERVLIES A SRR . w5
BB BT R W o X T R ACR S L, AN T iE 2T, BUS T ORE R i — IR AL A
EEA BT AL . AL . B O A LA S P B SR R A S N A R S B B, (H
T TFE A 2 A, B A 25 T 25 0 SR A L0 AT A R i, AR SR 2 I B B T e R 32 B I 2 k) o LR A
BB LT EARR A A3 R, B B B SRR PR RN L BT A R R | A S A SRR AL, AR RS A N TE
BMORH T B R RS LR R T, R TH5, IF B2 BRI 2, &g HagiE o i
Bk ek by SR D A B {5 5, DR O AT o s 1 S A 2 A i e S LA R PO
Wi HES: 2019-03-31; fEEIHH: 2019-05-24
HETH : Wb B R B % 85(18210803D)

EB® Y PRENE(1960-), 55, #=, WiAES, FEMSEEIEmM SEEAARE, Jbk AT I AT5T. email:384410613@0qq.com




555 4 FREIEZ: 100 kHz~6 GHz =i = #1iZ it 843

H B H 3 8 I S PR Ay 7 2 B S22k A A (Yttrium-lron Garnet, YIG)IESE #% . LC UL 2% . T Ik
W55 o Tl 25 A 75 18 R 40 SC Bn O PR 58 AT I B2 OIS 00, SR T {55 Tk O 48, 4 i S0 AC T v 1) 1
*HEE¥,ZEEﬁ%lE@%ﬂ%%ﬁﬁl‘]ﬁﬂﬁ”’Tﬁﬁﬁﬁﬂ%ﬁu%ﬂﬂ;%%ﬁ/\lﬁﬁ” 7R, JEL YR AR R A R
HlgAR T, 7258 AENRRE R Z 5, BN — WA, Ae) AR A A A 22 e e U T R I ) A1 3 DC e
%, #ivE meﬁlﬁ‘i&cqﬁiﬁﬁﬂ?%, %I)LTE/PE%Jﬁ&ﬂﬁi%ﬁ}&ﬁ?ﬂ&uﬁ‘o

1RGSR BRI

7 R %%T/fﬁ&llﬂlm%éﬂﬂil_l_ﬁiﬂm P 1o ZRGEAE B op D Xof o D REARE B - 1 5 i 2L 118 931 FIR i 2
JC. EMERIT . BRI . AR S AR

RF in X IF in
preselected frequency first down first IF second down second IF L 5

frequency | selection conversion e filter »| conversion filter

first local oscillator | second local oscillator

| clock distribution |—> 10 MHz out

Fig.1 Block diagram of receive channel
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Fig.5 Frequency selective circuit
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Fig.7 Design of the first local oscillator circuit
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Fig.8 Circuit diagram of the second frequency conversion part
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Table2 Test results of main indicators

serial number main test content test results
1 frequency range/MHz 60-3 000
2 flatness in band/dB scan channel flatness<3
3 phase noise/(dBc/Hz) £ (@1 kHz)<-80; £ (@10kHz)<-85
4 noise figure/dB <15 test results meet the design requirements
5 mirror frequency suppression/dB =60
6 spurious suppression/dBc =45
7 frequency stepping/ scan channel 20, monitoring channel 1
8 operating temperature/C —20 —(+50)
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