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The calculation and Measurement Methods for G/T of the Telemetry Small Aperture Antenna

Chun-Won Kim?, Na-Gyun An®, Dong-Hyun Kim® and Byung-Lok Cho*
Korea Aerospace Research Institute, Daejeon, Republic of Korea'™

Sunchon National University, Suncheon, Republic of Korea'*

ABSTRACT

In this paper, the calculation using simulation and two measurement methods for G/T of the
telemetry are analyzed. Antenna gain and noise temperature are calculated by using ICARA and
Antenna Noise Temperature Calculator. System G/T were calculated by using Antenna gain/noise
temperature, LNA gain/noise temperature, cable loss. The first G/T measurement method is Y-factor
measurement method, which is to calculate G/T by comparing LNA noise temperature and a signal
level difference when an antenna and a 50ohm termination are respectively connected to an LNA
input terminal Second method is Solar calibration measurement method that is to calculate G/T by
comparing noise level difference when looking at the sun and lowest level point. Finally, the accuracy
was reviewed by comparing the G/T calculation results with the two measurement methods, and the
optimal measurement method according to antenna performance and operating environment was

presented.
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Table 1. Performance for telemetry system
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Table 2. G/T measurement result(Y factor method)

T2 YHE =YY
Z7 ZIp4(MHz) 2200 2300 2400
@ QELI+LNA £=212{% (dBm) -72.9 -73.9 -72.7
@ 500hm termination+LNA =412{#(dBm) -70.2 -71.4 -69.8
@®-@ 2{HXHdB) 2.7 2.5 2.9
LNA EHS=2%(K) 40K
Test Load HS2EZ(K) 285.2K
N2 B2 (K) 177.3 185.7 169.4
G/T(dB/K) -4.62 -4.82 -4.42
O|2-4Z g #tol(dB) -0.08 0.12 -0.28
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Table 3. G/T measurement Result(Solar calibration

method)
T YHE] Z-H

Z£7 FILt4(MHz) 2200 | 2300 | 2400
@ HOT X[&(dBm) -679 | -69.7 | -67.5
@ COLD X|&(dBm) -70.2 | -71.4 | -69.8
®-@ 2{'¥xH(dB) 23 1.7 2.3
Solar Flux 103 105 106
G/T(dB/K) 1.5 0.5 2.0
O|2-4Z gt %tol(dB) 6.2 -5.2 -6.6
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