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Built-In-Test Methods to use RF returnloss for fault Diagnosis
of the Wideband Transmitter Antenna
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ABSTRACT

In order that multiple wideband RF transmitters which have mission to deliver essential
information to aircraft operate at the same time, RF transmitter has a variable sub-carrier
frequency to modulate the signal. In case of exposure to weak environment, Wide-band RF
transmitter is designed to check component of transmitter that includes antenna BIT to
increase system reliability. Normally, Antenna BIT measure the reflection RF power of
antenna to check system condition. However, Antenna BIT has a difference that depends
on testing frequency to use the long RF cable which is located between the power amp
and the antenna. The periodic phenomenon of the reflected antenna power are
theoretically explained about dependence on the RF cable length. Based on presented
result, suggested measurement methods is effectively able to be applied to diagnosis
system condition.
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Table 1. Design Parameter of Transmitter
Subject Parameter

Output Power 00dBm

Frequency X-Band

Maximum Channel 00

Center Frequency OMHz

Interval

Modulation FSK

Circulator Isolation > 20dB

RF Cable Loss(Out) 0dB/m

RF Cable Permittivity 0.00

Antenna Polarization Circular

Antenna VSWR 2:1

Antenna Azimuth | > 3.5dBi (+45°)
Gain Elevation | > 3.5dBi (+15°)

Antenna Azimuth | < 4dB (+45°)

Directional | ¢\ ation | < 408 (+15°)
Loss
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Fig. 1. Antenna Built-In-Test method(Ideal)
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Fig. 2. Antenna Built-In-Test method(realistic)

Table 2. Component of No.1 path loss

RF Cable Loss of Transmitter-IN (Ocm)
: < 1dB

RF Cable Loss of Transmitter-Out
(000cm) (Between Circulator and

Antenna) : < 10dB
Circulator Loss (Through) : < 1dB
Antenna Radiation Power : > 10dB

< 1dB
Dielectric Loss and Permittivity Loss

Antenna Loss :

Table 3. Component of No.2 path loss

RF Cable Loss of Transmitter-IN (Ocm)
: < 1dB

Circulator Isolation : > 20dB

Dielectric Loss and Permittivity Loss
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