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Effects of Vibration on Passive Intermodulation Distortion in
Mobile Base Station Antennas
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Abstract

This work investigates the effects of vibration on the passive intermodulation distortion characteristics of base station
antennas for 800 MHz CDMA mobile communication systems. In general, base station antennas are located at high
positions such as on building rooftops or iron towers. Thus the antennas are always affected by random vibrations,
coming from various natural environmental factors such as rain and wind, or from living environmental factors such
as vehicles and trains passing by. The measured intermodulation distortion characteristics before and after vibration
accelerated degradation test show that vibrations are indeed the main cause for the intermodulation distortion perfor-
mances of such antennas. To minimize the effects of vibrations, a new antenna design is proposed that has an improved
tolerance for vibrations. Experimental results show that the proposed antenna design dramatically reduces the degra-
dation of the intermodulation distortion more than 35 dB.
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Fig. 2. Intermodulation distortion components of 800
MHz CDMA cellular Tx signals.
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Fig. 3. Measured intermodulation distortion of mobile
communication base station antenna.
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Table 1. Measured 3rd-order IMD levels before and

after vibration accelerated test [dBc].
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Table 2. Measured 3rd-order IMD levels before and
after temperature and humidity test {dBc].
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Fig. 4. Antenna component fixing methods (a) with
screws (b) with bolts and nuts.

(b) After
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Fig. 5. Modified feed line structure.
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(a) Before (b) After
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Fig. 6. Modified connector line structure.
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Fig. 7. Measured 3rd-order IMD levels before and aft-
er antenna structure modification.
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