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Active Antenna Module for 60 GHz Frequency Band
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Abstract

In this paper, an active antenna module operating in the 60 GHz band is designed and fabricated by combining a commercial
transmitter chip and patch array antenna. The designed module is composed of an antenna PCB and a PCB with a transmitter chip.
The frequency-control and bias-control signals are applied to the transmitter chip, using an Arduino kit. A baseband I/Q signal is also
applied to the chip. A ring hybrid balun converts the output of the transmitter module to a single output, which is the output of the
transmitter chip that outputs a differential output. The output is delivered to the 2x4 microstrip patch array antenna PCB as a micro-
computer connector. The radiation pattern of the millimeter-wave signal of the final output is compared with the simulation results.
The measured radiation patterns of the fabricated active antenna module confirm that the positions of the 3 dB beam width and null
point agree well with the simulation results.
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Fig. 1. Active antenna structure.
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(b) Transfer characteristics of balun in millimeter wave band
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Fig. 3. Designed balun on the transmitter PCB.
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Fig. 4. Designed PCB for DC bias and RF control.

(@) 42E Ed2AE PCB
(a) Mounted transmitter PCB

(b) A28 <L PCB
(b) Mounted antenna PCB
J8 6. A% & 55 Ely BE

Fig. 5. Fabricated active antenna module.
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Fig. 6. Simulated and measured antenna radiation pattern.
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