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Gain Over Temperature (G/T) Calculation and Measurement
for Airbome AESA Antennas
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Abstract

This paper describes the calculation and measurement method of gain over temperature (G/T), which is the main characteristic of
an airborne active electronically scanned array (AESA) antenna. Accordingly, we calculated the G/T of an AESA antenna based on
earlier approaches. Then, we measured the G/T of two same AESA antennas in an anechoic chamber. The calculated and measured
G/T of the AESA antenna were —9.2 dB/K and in the range of —10.1 to —8.2 dB/K, respectively. Based on the analysis and
measurement, we proved that the proposed method was valid. The proposed method can also be used for other types of phased array
antenna systems.
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Predicted AESA Antenna Radiation Pattern
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Table. 1. Component characteristic for AESA antenna Rx

path.
Equivalent model .
(Fig. 4) component Component Gain (dB) | NF (dB)
Connector (Ly) —12 1.2
Front-end loss | Circulator (Lp) —0.35 0.35
@) Limiter (Lg) | —19 1.9
LNA+MFC LNA (G, Fy) 37.40 1.22
& B MEC (G, Fy) 3 5
Combiner (Lg) —12.25 12.25
Downstream loss
(La) Monopulse 86 26
comparator (L) ' '
MFC attenuation | MFC control 0 0
(L) value (all channels)|(all channels)
N34, T, 297K, Ty 307 K, G.: 5 dBi,
Other parameters Boltzmann’s constant (k) :
—198.6 dBm/(K - Hz)
G/T calculation 97 dBK
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AESA Antenna Radiation Pattern(Fc)
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Estimation/measured | Noise level | Rx gain G/T
antenna (dBm/Hz) (dB) (dB/K)
Estimation 9
(Refer to Table 1) ’
F; GHz —158.3 31.7 —8.6
AESA F. GHz —156.7 31.8 —10.1
antenna #1
F, GHz —157.7 31.8 —9.1
F; GHz —158.1 323 —82
AESA F. GHz —157.1 31.6 —9.9
antenna #2
F, GHz —158.6 317 —83
#* Boltzmann’s constant (k): —198.6 dBm/(K - Hz)
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