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Development of S-band Solid State Radar for Ship
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Abstract
The solid state radar introduced in this report mainly has advantages of “long life”, “maintenance cost reduction”, and
“target detection performance enhancement in a clatter” compared with the magnetron radar. The solid state radar which
JRC has developed this time consists of two units which connected MFD (Multi Function Display) as a display unit to the
antenna. And the mass has satisfied the weight saving reduced about 50% compared with a conventional model (12-ft
model) by the antenna reduced it in size and weight and by the high integration of each circuit, etc. Since LD-MOS FET is
adopted as a transceiver circuit, it has ten years or more of life. Moreover, the wide dynamic range of the system has

improved in detection performance as compared with the conventional equipment with respect to the performance.
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Table 3 Display Unit Specification
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NCD-2272 : 660(W) x 1,100 (H) x
718(D) mm
NCD-2271 : 580(W) x 1,100 (H) x
718(D) mm
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NCD-2272 : 100kg
NCD-2271 : 80kg
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Table 1 Type and Display Size
AT Zerp L% et (mmEH A X)
JMR-9282-S NKE-2632
NCD-2272
JMR-9282-SH NKE-2632-H (264 > F)
JMR-9272-S NKE-1632
JMR-7282-S NKE-2632
NCD-2271
JMR-7282-SH NKE-2632-H 194 ¥ )
JMR-7272-S NKE-1632
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Table 2 Scanner Unit Specifications

ZerpiIE 4 NKE-2632 [NKE-2632-H NKE-1632
[z [mm] 2,770 2,770 4,000
& [mm] 720 750 791
H& [kel 85 90 160
[z [rpm] 24 48 24
AKFE— L0 L] 2.7 2.7 1.9
FEH Y — Al (] 25 25 25
CRU 2NN PON/QON

PON : 3,035MHz
AR W E QON : 3,060MHz+4MHz F 7213,
3,066MHz = 4MHz
7OV AliElst (PON), |PON @ 0.07 us-1.14 us
7OV ATE2nd (QON) | QON : 4.6 us-183 u's
Ve VR R~ #0 % LJE % - 640Hz-2,280Hz
REAHT) 250W
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Fig.2 Display Unit
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Fig.3 Scanner Function block diagram
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Fig.5 Signal Processor Unit overview and comparison
with current model
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Fig.6 Power Supply and Interface Circuit overview
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Fig.7 Radar performance evaluation example
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ADC: Analog to Digital Converter (A/DZE#1k%)
AIS: Automatic Identification System  (fififl H Bkl 2418 )
DAC: Digital to Analog Converter (D/AZEHit)
DDR3 SDRAM: Double-Data-Rate3 Synchronous Dynamic Random
Access Memory
FPGA: field-programmable gate array
IMO: International Maritime Organization ([EIF G458
I-Q: In-phase ([il#1/%5") Quadrature (E3IH4T)
PON: (R OW, 7OV ZAMWEH, ZiET% L, EHEROER)
PPI: Plan Position Indicator —(HREEREFEIR /5 70)
QON: (BEHAEX DN, 7OV AHIH IS HELER, EHRET%
DIER)
SAW: Surface Acoustic Wave (F=If )
SDRAM: Synchronous Dynamic Random Access Memory
([FHA%L 5 4 3 v 7 RAM)
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