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Localization Development of RF Converting Switch with Fault
Identification for Tracking Radar
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Abstract This study describes a localization development of an RF converting switch, which rapidly
switches a 2 kW-transmitting-power between the main and auxiliary antennas of a tracking radar. The
RF converting switch is designed with a ferrite phase shifter, H-plane folded Hybrid-Tee, and a
90-degree hybrid coupler for high speed switching with low loss. To maintain the constant performance
of the ferrite phase shifter in the operating temperatures of -40 to +71 degrees Celsius, a drive printed
circuit assembly is adopted to the switch. It was difficult to identify the status of success or failure in
the previous imported switch in the field due to the lack of a Built-In Test function. The localization
development switch adds identifications of short or open circuits, and it has improved the operation of
easy checking of the status of the switch in the field through an LED. The measured results show that
the insertion loss is below 0.55 dB, return loss is above 25.4 dB, and the isolation is above 32.3 dB. Also,
the switch passed various environmental tests, electromagnetic compatibility tests, and 2 kW-power
handling tests. Finally, the performance of the switch is demonstrated by clearing the tracking radar

system tests.
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Fig. 1. (a)Operation Diagram and (b)Structure of the
RF Converting Switch
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Fig. 2. Picture of Twin Toroid Ferrite Phase Shifter
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Table 1. Measured Results of the RF Converting
Switch
Item Specifications Results
Size(mm) 154.4% 156.0x82.0 Pass
Weight Below 1.1 kg 963 g
Frequency Ku band Pass
Insertion |Ports 2-1 . 0.55 dB
Loss | Ports 3-1 Maximum 0.7 dB 0.54 dB
Return Port 2 . 25.4 dB
Loss | Port 3 Minimum 19 dB 26.6 dB
. Ports 2-1 . 32.3 dB
Isolation Ports 3-1 Minimum 20.7 dB 736.2 B
Switching Time Maximum 5.0 us Pass
Operation 40T ~ +71T Pass
Temperature
BIT LED ON Pass
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Table 2. Conditions and Results of the Environmental
Tests

Item Test Condition
High Temperature [+23C ~ +71C for 24 hours(3 cycles/total 72
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Table 3. Typical Test Results of the System

Storage/operation hours), BIT at +71C per cycle
Low Temperature -40T ~ +23T for 24 hours(l cycles), Item Test condition Results
Storage/operation BIT at -40C
85% ~ 95% of relative humidity Aux Antenna Test Generation and inspection of Normal
Humidity for 24 hours(10 cycles/total 240 hours), remote control signals
BIT at 5th cycle and 10th cycle Disol. d dat losi
- - isplay and data analysis
Rain 200 mm/hour for 40 r.nmutes(s?mtch off), Beacon Signal with beacon signal discharge Normal
100 mm/hour 30 minutes(switch on) Operation Test
Half sinewave shock of Inspection of turret control | Normal
Shock duration 15 ms, amplitude 25 g
(18 shocks per ea?h a)fis/tot'al 54 shocks) Operation Test with BIT with servomechanism Normal
Vibration 5~1000 Hz of vibration with 1 grms Generator Set
(one hour per each axis)
Exposure of 5% NaCl(24 hours) and
Salt Fog drying(24 hours) for 2 cycles(total 96

hours), examine the corrosion
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