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▪ Antenna parameters

▪ Radiation pattern considerations

▪ Exemplary radiation patterns

▪ Simulation software
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Antenna parameters

• Feedpoint impedance

• Bandwidth

• Antenna efficiency

• Gain, gain flatness

• Radiation pattern

• Size, automotive qualification

• Group delay flatness over angle and frequency
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Feedpoint impedance

Transmitter

Antenna

𝑍𝑇 𝑍𝐴

Optimal power transfer ➔ Matching

𝑍𝑇= 𝑍𝐴
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Bandwidth
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Antenna efficiency

Transmitter
𝑃𝑇𝑟𝑎𝑛𝑠𝑚𝑖𝑡

𝑃𝑅𝑎𝑑𝑖𝑎𝑡𝑒𝑑

Antenna efficiency in % = 
𝑃𝑅𝑎𝑑𝑖𝑎𝑡𝑒𝑑

𝑃𝑇𝑟𝑎𝑛𝑠𝑚𝑖𝑡
⋅ 100
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Antenna gain, radiation pattern

Radiation pattern depends on use case.

Keyfob: omnidirectional

Anchor: minimum towards car structure



INTERNAL/PROPRIETARY 7

Group delay flatness

Ideally group delay should not be angle dependent.
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Simulation software

• CST Microwave Studio

• Keysight Advanced Design Studio (ADS)

• …
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Disclaimer

Information in this document is believed to be accurate and reliable. However, NXP 
Semiconductors does not give any representations or warranties, expressed or implied, as 
to the accuracy or completeness of such information and shall have no liability for the 
consequences of use of such information.

In no event shall NXP Semiconductors be liable for any indirect, incidental, punitive, special 
or consequential damages (including - without limitation - lost profits, lost savings, business 
interruption, costs related to the removal or replacement of any products or rework charges) 
whether or not such damages are based on tort (including negligence), warranty, breach of 
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason whatsoever, NXP 
Semiconductors’ aggregate and cumulative liability towards customer for the products 
described herein shall be limited in accordance with the Terms and conditions of commercial 
sale of NXP Semiconductors.

The information contained in this paper is confidential and may be legally privileged. The 
paper is intended solely for the addressee(s). If you are not the intended recipient, you are 
hereby notified that any use, dissemination, or reproduction is strictly prohibited and may be 
unlawful. If you are not the intended recipient, please contact the sender and destroy all 
copies of the original paper.
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