2.41 A 50 Qlossless line of length [ = 0.375A connects a 300 MHz generator with
Ve =300V and Z, = 50 Q to a load Z;.. Determine the time-domain current through
the load for:

(a) ZL = (50— j50) Q

(b) 2. =50Q

(¢) Zi, = 0 (short circuit)
For (a), verify your results by deducing the information you need from the output
products generated by CD Module 2.4.

Solution:
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Figure P2.41 Circuit for Problem 2.41(a).

(a) ZL = (50—,50)Q, Bl = 27” x 0.375A = 2.36 (rad) = 135°.
o ZL—2y 50-,;50-50  —;50
 ZL+Zy S50—j50+50 100 — j50
Application of Eq. (2.79) gives:
7L+ jZptan Bl
Zo+ jZy tan Bl

=0.45¢ /94",

50— j50) + j50tan 135°
Zin:ZO|: = [( j30)+ j50tan — (100 + j50) Q.

50+ j(50 — j50) tan 135°



Using Eq. (2.82) gives

i VeZn R
0 Zg+Zin ) \ /Bl 4 TeiBl

300(100 + j50) ( 1 >

" 50+ (100+ j50) \ /135 4 0.45 ¢ J6343 ¢—J135°
=150 (),
I A 150 /13%° 63.43° 108.44°
L= - (1-1) = e (1-045¢ /%) =268 /84 (a),
0

iL(l‘) = %e[fLeja”]
_ S)fie[2.68 efj108.44°ej671:><108t]

=2.68cos(67 x 105 — 108.44°)  (A).

(b)
71, =50 Q,
=0,
Zin = ZO =50 Q.,
300x50 (1 .
+t = _ —j135
VO - 50+50 <e]1350+0> - 150@ J (V)’
+
TL = ‘;L — %e*jl:ﬁo — 3efjl35° (A),
0
iL(t) = Re[3e 1135010 — 3cos(6m x 108 — 135°)  (A).
(c)
7L =0,
=1,
0+ jZptan135°
st <+]zo+ar(l>) = jZotan135" = —js0 (@),
0
300(— j50) 1 o
= _ 135
=50 s0 (ej1350 —e—j135°) =150e™ W),
-V 1507135 .
b Zy [ ] 50 [ + ] ¢ ( )7

iL(r) = 6¢cos(6m x 108 — 135°)  (A).



From output of Module 2.4, at d = 0 (load)
f(d) =2.68/=1.8 rad

which corresponds to
I(d) =2.68/=10829°

The equivalent time-domain current at f = 300 MHz is

i (1) =2.68cos(67 x 10% —108.29°)  (A).

Module 2.4 Transmission Line Simulator Options: | Set Input / Output % |

<« >

¢ [T @I

Z, =50.0-]500 Q

A

Z;=50.0+]00 Q Z;=500+J00 Q f = 300.0 MHz
Vg =3000+j0.0 Vv e =10 A =10m

d= 0375 A = 375.0 mm

Set Line Output | Transmission Line Data 1
Length units: () [A] Om)

Cursor d =00A =00m
2= |50 | +i |-s0 [ Impedance  Z(d) = 50.0 -] 50.0
2] = 70.710678 L -0.7854 rad
© Impedance O Admittance Admittance  Y(d) = 0.01 +0.01
— [s] = 0.014142 L 0.7854 rad
l‘iﬂ""z:‘:&"“ Zy = e Reflection Ty =0.2-j0.4

pe Coefficient = 0.4472136 L -1.107149 rad

Frequency f = = 0.4472136 L -63.434949°

Relative € =[1. Set Generator Voltage V(d) = -169.705627 -  84.852814

Permittivity : - vl = 189.73666 L -2.6779 rad
Line Length I = ¥, =| 300 |+ {00 | Current  [T(d) = -0.848528 - 2.545584
z +j Q [A] - =
g =[50 [*) |00 | Power Flow P, = 180.0
(W]
Update

Low Loss Approximation




