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Design of Wideband Automotive C-PAD Antennas
Using Shorted Coupling Stubs
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Abstract

In this study, an automotive two-port MIMO C-PAD antenna with 1 Tx and 2 Rx for 4G/5G IVI wireless communication systems
was designed. The C-PAD antenna consisted of two antenna elements using a microstrip line monopole on a two-layer PCB. To
implement the wideband characteristics of 1,710 to 3,500 MHz, two antenna elements were designed using a basic monopole structure
and a shorted coupling stub. The fabricated C-PAD antenna had a VSWR below 2.1 in the 1,710 to 3,500 MHz range and a measured
gain of —2.14 to 1.52 dBi at 6=60°, thus exhibiting an excellent performance.
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Fig. 1. MIMO antenna structure in automotive 4G/5G IVI
system.
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Table 1. Requirement of wideband C-PAD antenna.

TCU Frequency Gain VSWR
699~960 MHz
4G 1,710~2,170 MHz —3 dBi 351
2,300~2,400 MHz | (H+V SUM / 60 ) -
2,496~2,690 MHz
—3 dBi
5G | 3,300~3,500 GHz (HV SUM / 60 ) 3.5:1
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Fig. 2. Wideband C-PAD antenna block diagram.
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Fig. 3. Design of wideband C-PAD antenna.
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Fig. 4. Production of wideband C-PAD antenna.
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Fig. 6. Optimizing of impedance matching circuit.
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