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Transmit/Receive Module Amplitude/Phase Correction Algorithm
Design for Improving Phased Array Antenna Beam Performance
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Abstract

In multi function radar systems, Transmit/receive module provides amplifying transmit rf signal and receive low
noise 1f signal, phase shifting, amplitude attenuation, etc. In this paper, among the functions amplitude/phase
correction algorithm is described with the process of generating control data to correct amplitude/phase for antenna
unit. A MFC(Multi Function Chip) used for phase shifting and amplitude attenuation has 0.5dB(1lsb) attenuation
resolution, 5.625°(11sb) phase shifting resolution. Also, attenuation can be controlled to 31.5dB and phase shifting can
be controlled to 360°. But the mfc doesn’t have an accurate 1lsb characterization because of parasitic effect. In this
paper correction algorithm will be discussed. With the correction algorithm, It can be corrected to 1lsb. Before the
correction algorithm, the mfc error had 3dB/16°. After the correction, An error was measured less than 0.8dB/4°.
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Table 1. T/R module error sources

Error source Error type

HPA Non-linear

LNA Non-linear

AE Circulator Non-linear
Resistor Non-accurate
Capacitor Non-accurate

MFC RMS error
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Table 3. T/R module performance
Contents Spec
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