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= [Z] and [Y] are symmetric

*Aremprocal material is on “has recip rocal permlttlwty and permeability
tensors. A remprocal deV|ce is one that is made from reciprocal materials

Example of a nonreciprocal material: a biased ferrite

(This is very useful for making isolators and circulators.)






We can show that the equivalent circuits for reciprocal 2-port
networks are:

—1 Z,,-Z, Zzz - Z21 =

T-equivalent







scaded networks: you
| simply multiply the
ABCD matrices together.




OV and | are not uniquely defined

O Even if defined, V and | are extremely difficult
to measure (particularly 1).

O Required open and short-circuit conditions are
often difficult to achieve.

- Scatterlng Y
representatlon for multi- port networks at h|gh frequency.



S-parameters are defined
assuming transmission lines are connected to each

port.
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