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Abstract

This paper describes the transmit/receive(T/R) module for the space based X-band active
phased array radar. T/R module is the integrated module which is assembled by the transmitting
and receiving RF semiconductor devices to enable the electronically beam steering of the phased
array antenna and the key component of the SAR payload. T/R module can selectively receive
the polarization signals by the switch according to the established technology but now the
technological trend of the T/R module is to receive the horizontal and vertical polarization signal
simultaneously. Therefore the research and development of the dual polarization receiving channel
T/R module is actively in progress.

In this study, as the prior research for the next generation SAR payload, the technological
trend of the active phased array radar T/R module and the result of the preliminary design of
the dual receiving channel T/R module were described.
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I 1. TerraSAR-X Performance Summary

Item Performance
Frequency Range 9.5 ~ 9.8 GHz
Overall Noise Figure 43 dB
Rx Gain 28 dB
Output Power 37 dBm
Phase Control Range 360 degrees
Phase Quantization 6 bit
H/V Pol. A 41 Not Possible
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I* 2. COSMO-SkyMed Performance Summary

Item Performance
Frequency Range 9.5 ~ 9.8 GHz
Overall Noise Figure 3.3 dB
Rx Gain 28 dB
Output Power 35 dBm
Phase Control Range 360 degrees
Phase Quantization 6 bit
H/V Pol. 54 4l Not Possible
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I 3. China National Key Lab Performance

Summary
Item Performance
Frequency Range X-band .
(1 GHz bandwidth)
Overall Noise Figure 3.0 dB
Rx Gain 22 dB
Output Power 39 dBm
Phase Control Range 360 degrees
Phase Quantization 6 bit
H/V Pol. A 41 Possible
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Item Design Specification
Frequency Range X-band
Bandwidth > 600 MHz
PRF Range 1000 Hz ~ 8000 Hz
Tx Pulse Width 1 usec ~ 150 usec
Output Power > 38 dBm
Overall Noise Figure <4 dB
Rx Gain > 24 dB
Tx Polarization HorV
Rx Polarization H and V
Phase Control Range 360 degrees
Phase Quantization 6 bit
H/V Pol. A 41 Possible
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