EE331—EAMPLE #5: TL VOLTAGE STANDING WAVE RATIO

The reflection coefficienk, gives the ratio of the reflected voltage and incident voltagerms of
the load impedancg;, and characteristic impedance of the lidg
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The ratio of the maximum voltage magnitude and the minimultage magnitude is called the stand-
ing wave ratio:
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This is also called the SWR or VSWR. Consider a lossless rinas$on line with a characteristic
impedance of7, (). (a) For a matched load (i.e%4; = Z;), what iss and what are the values of
|Vs|max @Nd|Vy|min? (D) SketchV;(2)| as a function of for a matched load and explain why it looks
the way it does. (c) What is for an open-circuited line and what is it for a short-cireditine? (d)
What are the values d¥/;|.;, for open- and short-circuited lines? Not@%|,... = |VoH|(1 + |T,|)
and|Vilmin = [V5"|(1 = [T, ]).
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(a) For a matched load, = 0 (i.e., no reflection). Thus; = % =1.
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(b) Slnce‘|v|‘ =5 =1, [Vilmax = [Vslmin = |V5"|- [Vs(2)] = |V, is constant because there’s

no reflected wave to interfere with the incident wave to caustnding wave.
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(c) ForZ, — oo,I', =1,and|l',| = 1. Thus,s — oo. ForZ, =0,I, = —1, and|I',| = 1. Thus,
s — OQ.

(d) We know|V;|min = [V57|(1 — |T,|)- Since|T,| = 1 for both an open-circuit load and a short-
circuit load,| V| nim = 0 for both.

Earlier we found that < |I', | < 1. Now we find thatl < s < oc.



