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TWO-PORT NETWORKS INCLUDING

SCATTERING PARAMETERS

• Conventional Two-Port Network Parameters.

ELEN 665 (ESS) Analog and Mixed-Signal Center
Texas A&M University

Several two ports, sources, and loads in different parameter systems with 
corresponding quantities indicated.
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To demonstrate the expression forms independent of the particular two-port 
parameters, two derivations are carried out.
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A similar derivation using the generalized k parameters gives
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Tabulation of Functions in Terms of General Parameters
And Variables

Independent input variable . . . . . . . . . . . . . . . .  . . . Uii
Independent output variable . . . . . . . . . . . . . . . . . .  Uoi
Source Variable . . . . . . . . . . . . . . . . . . . . . . . . . . .   Us
Source immittance . . . . . . . . . . . . . . . . . . . . . . . . .   Ms
Input immittance . . . . . . . . . . . . . . . . . . . . . . . . . .   Min
Dependent input variable . . . . . . . . . . . . . . . . . . .   Uid
Dependent output variable . . . . . . . . . . . . . . . . . .   Uod
Load variable . . . . . . . . . . . . . . . . . . . . . . . . . . . .   UL 
Load immittance . . . . . . . . . . . . . . . . . . . . . . . . .    ML
Output immittance . . . . . . . . . . . . . . . . . . . . . . . .  Mo

Defining equations:
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General Parameters (continues)
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Stability Conditions

For a two-port that is not potentially unstable the following inequalities must be 
satisfied:
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Transducer gain only equals the available gain when the output port is conjugate-
matched.  It can be proved that the condition for potentially instability of the ports 
with real parameters is
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Stability Summary of Results.
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Scattering Parameters.

For very high-frequencies where short- or open-circuit conditions are not possible, 
an alternative method of representing a linear time-invariant network is by means 
of its scattering parameters, also known as S-Parameters.

One-Port Example
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Let us consider a two-port network
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b1,  b2, a1, a2  have the dimensions of power.  Next signal flow graph 
representations are introduced.
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Stability Considerations using S-Parameters
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REFLECTION COEFFICIENTS
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