ECE 450 Lecture 4 .
Transmission Line Matching
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Standing Wave Ratio
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Meaning of SWR
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1. Short circuit line _R =1 |:> SWR —> w0
2. open circuit line fR =1 |:> SWR — «©
fR =0 |:> SWR =1 NO standing wave
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SWR and Reflection Coefficient
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SWR and Slotted Line
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What is “T-line Matching”

 Match the effective impedance of the load to the T-
line characteristic impedance Z, after adding a
“matching device” near the load
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Why “T-line Matching” |

e Standing waves in T-line “lock up” energy in the line
and prevent good “transmission”
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Blue line: Incident wave
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Why “T-line Matching” Il

 Without matching, transmitted power varies with the
length of the line and impedance of the load
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Matching Technique |

e Quarter-wave Transformer (QWT) --- A
matching device with the length of quarter
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Design Parameters : 1. QWT impedance Z ; 2. QWT distance from the load, d,




Quarter-wave Transformer




Quarter-wave Transformer

QWT
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Quarter-wave Transformer

Hint: Is there standing wave pattern

d, should be the minimally possible value, why? between QWT and the load ?
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Quarter-wave Transformer
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[Pg.465, Eqn. 7.42, 7.44]
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QWT Design Finished ! Z_ is purely resistive



Matching Technique Il

e Single-Stub Matching --- Parallel shorted-
circuit line (purely reactive)

Lo_ad Normalized impedance
Z; and admittance

| Z,=2,1Z,=1
: :1 y,=1/7, =1
| Y=V, +1b

Design parameters

1. Distance to load d
2. Stub Susceptance b
3. Stub Length /.
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