
UNDERSTANDING RF INDUCTORS VIA THEIR 
KEY CHARACTERISTICS AND APPLICATIONS

Inductors are a fundamenta l  component  in  e lectronic c i rcu i ts , 
but  not  a l l  inductors per form equal ly  across d i f ferent  f requency 
ranges.  At  h igh f requencies,  s tandard power inductors suf fer 
f rom increased losses,  reduced ef f ic iency,  and undesi rable 
paras i t ic  ef fects .  RF inductors ,  speci f ica l ly  designed for 
radio f requency and microwave appl icat ions,  address these 
chal lenges by min imiz ing res is t ive losses,  opt imiz ing sel f -
resonant  f requency,  and mainta in ing s ignal  in tegr i ty.

Here,  we examine the dis t inguishing character is t ics of  RF 
inductors ,  h ighl ight ing how they di f fer  f rom other inductor  types 
and why they are essent ia l  in  h igh- f requency appl icat ions.
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How Are RF Inductors Different from Other 
Inductors?
An RF inductor is a specialized passive electronic component designed to operate efficiently at 
radio frequencies and microwave frequencies. Unlike power inductors, which manage energy 
transfer and filtering in power supply applications, RF inductors are optimized for minimal energy 
loss and high signal integrity at high frequencies.

The primary difference between RF inductors and other inductors lies in:

•	 Frequency Range: RF inductors function in the megahertz to gigahertz range while power 
inductors typically operate at lower frequencies.

•	 Core Material: RF inductors often feature ceramic or air cores to minimize energy losses 
and ensure stability at high frequencies. Power inductors use ferrite cores to achieve higher 
inductance values.

•	 Current Handling: Power inductors are designed to handle significant current loads whereas 
RF inductors prioritize maintaining signal integrity with minimal distortion.

Key Electrical Properties for Selecting RF 
Inductors
Selecting the right RF inductor requires an understanding of its key electrical properties, which 
includes:

•	 Inductance Value: Determines the inductor’s ability to oppose changes in current

•	 Self-Resonant Frequency (SRF): The point where the inductor’s parasitic capacitance 
cancels out its inductance defining the maximum effective operating frequency

•	 Q-Factor: A measure of efficiency; higher values indicate lower energy losses and improved 
performance in filtering and tuning applications

•	 DC Resistance (DCR): Lower DCR reduces power loss, which is critical in high frequency 
circuits

RF inductors are essential in high-frequency applications, enabling critical functions in 
communication, medical, and defense systems. They are used in RF filters and oscillators to 
control frequency bands, amplifier biasing circuits for impedance matching, and MRI preamplifiers 
(Figure 1) to ensure low-noise signal processing. Additionally, they support radar and 
communication systems across VHF, UHF, and S-band frequencies and maintain signal integrity in 
RF test equipment.



KNOWLES

3

If you need help selecting from our portfolio please contact us and we can guide 
you through the selection process.

2777 Hwy 20
Cazenovia, NY 13035

(315) 655-8710 Contact Knowles

Learn More

Figure 1 :  In  MRI preampl i f iers ,  RF inductors are cr i t ical  in  low-noise s ignal  ampl i f icat ion 
and maintaining s ignal  integr i ty,  which is  essent ia l  for  h igh-sensi t iv i ty  imaging. 

Advancements in RF inductor technology, like ceramic core designs, are enhancing efficiency 
and signal integrity in high-frequency applications. To learn about Knowles’ RF inductors and how 
they can optimize your designs, contact our team.
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