Example: The
Scattering Matrix

Say we have a 3-port network that is completely characterized
at some frequency w by the scattering matrix:
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A matched load is attached to port 2, while a short circuit has
been placed at port 3:
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Because of the matched load at port 2 (i.e., I', =0), we know
that:
' (z2,=0) Wy

=02-0
Vi (z2=0) W,

and therefore:
Vo =0

You've made a terrible m/'sfake./\
Fortunately, I was here fo
correct it for you—since T, =0,

the constant Vy, (not Vj,) is
equal tfo zero.

_/

NOIl Remember, the signal I, (z) is incident on the matched
load, and V" (z) is the reflected wave from the load (i.e., V,"(z2)
is incident on port 2). Therefore, I, =0 is correct!

Likewise, because of the short circuit at port 3 (I', =-1):

V' (2,=0) _W;
v (z,-0) ¥,

~ 1

and therefore:

Voz = Vo3

w
Il



Problem:

a) Find the reflection coefficient at port 1, i.e.:

b) Find the transmission coefficient from port 1 to port 2, i.e.,

Vo

T 22
01

I am amused by the trivial \
problems that you apparently

find so difficult. I know that:

r=f_s -00

and

NOIl The above statement is not correct!

Remember, V; /V;; = S5, only if ports 2 and 3 are
terminated in matched loads! In this problem port 3

is tferminated with a short circuit.




Therefore:

I = VLE # Sy
Voi
and similarly:
V-
Ty = % # S
o1

To determine the values 7,, and I';, we must start with the
three equations provided by the scattering matrix:

V; = 0.2V +05
Vi, =051 1021
Vis =051 +0.5 1

and the two equations provided by the attached loads:

+
Vo

o)

Vos = Vo3



We can divide all of these equations by I/;, resulting in:

r,=ta_  02%,o5k

% Va7

7 Vi
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Look what we have—5 equations and 5 unknowns! Inserting
equations 4 and 5 into equations 1 through 3, we get:

T, = % =-05 :f’f

01 01

Voo Vos
T, =-%2=05-022
T W Vor

Vos




Solving, we find:

I, =-0.5(0.5)=-0.25

T, =05-0.2(05)=0.4
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