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Research and Implementation of S Band Marine Navigation
Radar System Based on 3.0 GHz Frequency

MA Tian-ming

School of Navigation/Wuhan University of Technology, Wuhan 430063, China

Abstract: Aiming at the problem of the high price of domestic civil marine radar navigation system, a S band marine
navigation radar system based on 3.0 GHz frequency was designed. Based on the analysis of the principle of distance and
distance ambiguity, the method of multiple pulse repetition frequency ranging algorithm was used to carry out the target
distance measurement and the calculation formula of the radar equation was given. Then the design index of the transmitter
and the receiver of radar system was analyzed and put forward the specific design index system. Finally, radar system with
the frequency source, low noise amplifier and mixer was realized and simulated. The simulation results showed that the
design based on 3.0 GHz frequency S-band ship in navigation radar system indicators well met with the design requirements.
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Table 1 Indexes of transmitter circuit
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22 AR

i RN A R G S AR R T R E, Rt Ak A LI BT R PR (R 2).
& 2 BHLERRIRR

Table 2 Indexes of receiver circuit

75 Order 1 2 3 4 5
ZH LR BEE R Bl AR A RS T
EiZLA 3 GHz <5dB 100 dB 60 MHz 10 MHz

BMH LR GTREBRAE Q1 5 P«



543 IR I3 T 3.0GHz S S B H ST X R0 5 2L «55] ¢

| BRI e T/RIFR e R e IR X3 »a\g\

B B S L)
B 5 Bl RGER

Fig.5 Receiver system

3 KBEEREIRAGE
3.1 MERFEEEIT

A SR BT Y, A 2% ADFA153 3 BN AR 2%, 1205 F 10 ARSI i, mI LA
T I PR AR G A A A AR R R A Ak, BRI BB AR TN IR o %005 IS AR 46 vy
154 GHz, I K%EASAEN32 MHz, FHALEE SRR 1A £1)-214 dBe/Hz; 1M Hazth v B A3 sh 474
M, Befgil i AME I HLIEAT R S5 R IRIE L 10 MHz, 467 55 £ $6200 kHz AHAL# &
EREA50 W AR ) RO A3 O 3 GHz SEAHAIAE 420 MHz HIAT IR 36 25 45 mA, RIS #
RIPSEEFI0 MHZ/V
3.2 PRIEZFEYRIT

A R I R TR, ERIRIE RS HAT 1000 W DL EHTEesiah =, R —2big —
B T K PR S D R UK T 1000 Wo AR LK, e 2848 R H MA-COM A 7] 1) MA4L401
H RIS R G PR 28 — PR R i, HOh & (e g5 by, @M AZE ] ik 9 GHz, Hig LR
52 2000 W K o R o it
3.3 (REEAERASRAIT
3.3.1 AAKE 69T PO M TSR N )12 380N R, T A e AR e Ik T
Aglient 24 H][f] ATF-54143 BUS38N AR4F . 45 3 GHz &b, R 3V, 60 mA fiE R, VCELR 471
ELU I LR B b ARSI B B LR RE I S RECK/N A 0.6 B M5 K/ 14.5 dB. Firth 1 dB
(P40 s K/ R 20.5 dBm,  BEA% 3 2 RS FH 7 0k R G AT 7 ke
3.3.2 T MAH KA ADS 15 U P IR e AT 0T, 47 K1 WIEROREE P4 e . A
SCHT B AR R RO B AR E ME R B K, A 2.5~3.5 GHz IBGE BN, K¥RT 1, BRI IETH ik
T8 TR BTt
3.3.3 EARw ekt BRI, WA, AERARRSE, BAOEHIMERRIL R 4R s HRR
(1) L RUVCECEE R o 0 TS G [ VTS, T8 — N 28 FBELI 156 RC I8 I 285 3k SE IR BH Bt A8 3k,
[N A8 R %, BT 0 VR AR B AR A M o o B AR 2R 5 480 1 S B FH 1) s 5 M K
FEMIBRT 2 o 3R 3 UL ELTHICHY 26 1A A BEXT B WA RS SRV S A B B, Aty 26 IR AR A1 LT
KN 50 Q.

£ 3 CEAEGEEKEMEKENR XA

Table 3 The corresponding relation between electric and physical lengths matching micro-strip line

T5 NO. K JE Electric length W(mm) L(mm)
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