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Design of 4-Bit TDL(True-Time Delay Line) for Elimination of
Beam-Squint in Wide Band Phased-Array Antenna
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Abstract

In this paper, we have designed TDL(True-time Delay Line) for eliminating beam-squint eccurring in active phased
array antenna with large electrical size operated in wide bandwidth, and have tested its electrical performance. The
proposed TDL device is composed of 4-bit microstrip delay line structure and MMIC amplifier for compensation of
the delay-line loss. The measured results of gain and phase versus delay state satisfy the electrical requirements, also
P1dB output power and noise figure meet the requirement. To verify the performance of fabricated TDL, we have simu-
lated the beam patterns of wide-band active phased array antenna using the measured results and have certified the
beam pattern compensation performance. As a result of simulated beam pattern compensation with respect to the 675.8
mm size antenna which is operated in X-band, 800 MHz bandwidth, we have reduced the beam squint error of %1°
with £0.1°. So this TDL module is able to be applied to active phase array antenna system.
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Fig. 1. Schematic of phased array antenna system with
TDL.
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Table 1. The specification of TDL.
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Table 2. Power budget of TDL.
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Input 0 0 Input 0 12.7
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Delay Line(All state) -1(-3) 1(3) AMP1 12 29
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Divider -35 35 Divider -35 24
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