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Microwave engineering



Microwave engineering

Microwave frequencies are a few GHz

The wavelength 1s smaller than the circuit

Losses 1n metals increase with increasing frequency
Losses 1n dielectrics increase with increasing frequency
There is a characteristic length scale called the skin depth

which tells us how far into a metal fields penetrate before
they are reflected out.
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Skin depth
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Light ® < o, 1s reflected out of a metal. The waves penetrate a length 6.
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The electric field lags behind the magnetic field by 45 degrees.



Surface resistance

At low frequencies: R Pl 4
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Complex signal processing at high frequencies > 1 GHz is difficult
because the losses increase with frequency.

Usually you mix down to a lower frequency as soon as possible.



Superconducting filter
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Complex signal processing at high frequencies > 1 GHz is difficult

because the losses increase with frequency.



