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Transfer Function Representation
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h Linear e
V, two-port V,
o network 5

Use a two-terminal representation of system for
input and output
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Y-parameter Representation
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|1 — y11V1 T Y12V2
Iz — y21V1 T yzzvz
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Y Parameter Calculations
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o network o—.
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Yi =— Yo =2
Vl V,=0 Vl V,=0

To make V,= 0, place a short at port 2
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Z Parameters
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11|1 ™ Zl2l2

21|1 T Z22|2

ECE 453 — Jose Schutt-Aine




Z-parameter Calculations
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To make |,= 0, place an open at port 2
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H Parameters

+ Two-port
|1<5V1 @ network @

V1 = h11|1 + h12V2
Iz — h21|1 T hzzvz
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H Parameter Calculations
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To make V,= 0, place a short at port 2
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G Parameters

Two-port +
+
Vi(? @ network @ Vs

|1 — g11V1 T 912|2
Vz — 921\/1 T gzzlz
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G-Parameter Calculations

——
v@: @

gnzv_ll

921

Vo
Vl

To make |,= 0, place an open at port 2
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Y-Parameters of TL
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Find the Y-parameters of a lossless transmission line
with propagation constant fand characteristic
impedance Z  (admittance Y,)

V(z)=V.e " +V e

1(2)=Y,(V,e " -v.e)

Let port 1 be at z=-1 and port 2 at z=0
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Y-Parameters of TL
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at port 1 at port 2 (z =0)
il —jpl
V, =V e Ve V, =V, +V_
il Y _
I, =Y, (V+e+m -Ve ” ) I, ==Y, (V+ _V—)
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Y-Parameters of TL
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00— —0
z=-| Z, z=0
So that
v =(V2_Z°|2je”ﬂ' +(V2+Z°|2jejﬂ'
! 2 2
Y (Vz_z°l2je”ﬂ' v (V2+Zolzje i
1 0 2 0 2
and

V,=V,cos gl -Z_1,]sin gl
|, =+YV,]sinpgl—1,cos gl
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Y-Parameters of TL
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Z= 'l Zo

Using definitions for Y,

v _ L] _ -hcospl _ —JY,cospl
D Vi, —iZlsingl o singl
and .
VLY I P L
TV, —IZlsingl singl

Y,, =Y, bysymmetry
Y,, =Y,, by reciprocity
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