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4.4 A two-port network is driven at both ports such that the port voltages and current
have the following values (Zy= 75 Q):

Vi=15290°V, 1;=0.2£90° A,
V,=1220°V, 6L=0.16£-90° A

Determine the input impedance seen at each port, and find the incident and
reflected voltages at each port.

Port 1
Using Ohm’s Law, the input impedance Z,_, = h_ 15290 = Eina=75Q|
w1 0.22£90°
Port 2
Using Ohm’s Law, the input impedance Z,_, = 143 = _1220° = Kin2=j75 Q|
© I, 0.16£-90°

Per (2.14a) & (2.14b), V(z)=V, e """ +V, e & 1(z) = Z—Oefﬂz —Z—Oefﬁz respectively.

0 0
Atz =0, these yield V(0)=V, +V, & 1(0)= I;—O — Z—O Solving these two equations for
0 0

the incident and reflected voltage waves yields

V. =0.5[V(0)+1(0)Z,] and ¥ =0.5[F(0)—I(0)Z,].

Port 1
Let V1 = V(0) and 7, = 1(0) and solve for the incident and reflected voltage waves

V. =0.5[(15£90°) + (0.2.£90°)75] = [1n*=15290°V

and V- =0.5[(15290°) - (0.2.£90°)75] = rir=0|

Port 2
Let V2 = V(0) and I, = I(0) and solve for the incident and reflected voltage waves

v, =0.5[(12£0°) + (0.16.£ —90°)75] — [1h"=8.4853./-45° V)

and 7, =0.5[(12£90°) —(0.16£-90°75] = |Vx =8.4853./45° V.




