Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2022.23.11.587
cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 23, No. 11 pp. 587-593, 2022

349 37l SAEE AdS A% F/HEFA 2A A

Design Improvement of AIU to Reduce Communication Noise of
Rotorcraft
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Abstract The rotorcraft AIU system performs internal/external communications, but between November
and December 2020, excessive noise made communication extremely difficult. In this study, a design
improvement was made to reduce communication noise. A defect in the AIU was identified by
troubleshooting and reproduced in a low-temperature environment duplicating the defect situation.
Checking the output of the receiver board in the AIU revealed that the output waveform and codec
conversion were abnormal, and thus the receiver board was analyzed. Distortion of the SCLK output of
the codec IC was identified by 4MI1E review, replacement testing with a normal product, and circuit
review. Distortion was attributed to increases in the reflected wave due to insufficient impedance
matching, which was addressed by installing a damping resistor to improve impedance matching.
Improvement was confirmed theoretically by comparing reflection coefficients before and after installing

the damping resistor and verified by component and rotorcraft testing.
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Fig. 1. Communication System of Rotorcraft
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Fig. 2. Shape of AIU
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Table 1. Temperature Test

No Item Result
+55C, +23TC, -40C
1 (Standard) Good
0, -5C, -10t, -15T, -20T, 25T, -30TC,
2 -35T, -40T Fault
(Consider fault environment)
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Reflection Coefficient = 7,77 (1)

Where, Z, denotes Load Impedance(85f2), Z,

denotes Line Impedance.
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Table 2. Reflection Coefficient before/after Installing
Damping Resistor

i Reflection
Board Line Impedance Coefficient
Without 'Dampmg 27 051
Resistor
Installing
Damping Resistor o1 0.16
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Table 3. Example of Test Result
Test Items Results Judgement
Noise Occurrence at 0C X Good
Noise Occurrence at -5C X Good
Noise Occurrence at ~10C X Good
Noise Occurrence at -15C X Good
Noise Occurrence at -20C X Good
Noise Occurrence at -25C X Good
Noise Occurrence at -30C X Good
Noise Occurrence at -35C X Good
Noise Occurrence at -40C X Good
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Table 4. Results of System Noise Test

External
Communication

Internal

Test Items .
Communication

Battery Condition Good Good
Engine. 'Run Good Good
Condition

Flight Condition Good Good
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