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Transmission-Line Impedance Matching 

Transmission line: 

D. K. Cheng, Field and Wave Electromagnetics, 2nd ed., Addison-Wesley, 1989. 

What will happen if back-reflection occurs? 
→ Power loss & information distortion!! 

In order to remove back-reflection: 

→ The “effective” load impedance must be matched to Z0! 
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→ Used for the transmission of power and information 



D. K. Cheng, Field and Wave Electromagnetics, 2nd ed., Addison-Wesley, 1989. 

Impedance Matching by Quarter-Wave Transformer 

Recall a quarter-wave section: 
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Region of interest: 

Phase-shifts by the front and 
rear back reflections cancelled out! 
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Example 9-17: 

D. K. Cheng, Field and Wave Electromagnetics, 2nd ed., Addison-Wesley, 1989. 
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Note that if ZL is a complex load, it becomes cumbersome 
              to use quarter-wave transformers for impedance matching! 
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Equal power transmission 

0R=



Impedance-to-Admittance Conversion 

Load admittance: 
L

L Z
Y 1
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Normalized load admittance: jbgYRYYy LLL +===← 00/

Recall: 
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Impedance-to-admittance conversion: 

)2( πβ =′∆z

→ Azimuthal shift by “π “or a “quarter-wave section” in the Smith chart! 
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D. K. Cheng, Field and Wave Electromagnetics, 2nd ed., Addison-Wesley, 1989. 

planeor −Γ ′′Γ
Smith chart: 

?LL YZ →

0/ RZz LL =→

LzforP1→
:2P→ Diametrically opposite on the Γ-circle 

Ly→

0/ RyY LL =→

Example 9-18: 
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4.09.1 j+=

1.05.0 j−=

Γ=Γ ′′→



D. K. Cheng, Field and Wave Electromagnetics, 2nd ed., Addison-Wesley, 1989. 

Smith chart: 
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In terms of normalized admittances: 

sBi yyy +=→

← Pure Imaginary (SC) 
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1. Determine “d”: 

2. Determine “l” : 
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95.070.0 jzL −=Example 9-20: 
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Toward 
generator 
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Toward 
generator 
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BB jby +=1

Determine “d” 
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Single-Stub Matching 

Impedance-matching condition: 

Determine “l” 
To cancel  out 
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Single-Stub Matching: Analytical Solutions 

Recall: 
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Recall the impedance-matching condition: 
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Double-Stub Matching 

Smith chart: 

sBBi YYY +=
0

0
1
R

Y ==

sBB yy +=→1

BB jby +=→ 1

BsB jby −=→ ← Pure Imaginary (SC) 

1. Determine “lA”: 

2. Determine “lB”  

1)Re( =By

Bjb

Note: d0 is a fixed value. 

D. K. Cheng, Field and Wave Electromagnetics, 2nd ed., Addison-Wesley, 1989. 

Impedance-matching condition: 

)( LyΓ ′′ Locus for  1=Bg

Toward load 

29.030.01 jyA +=

sALA yyy +=→

Locus for  3.0=Lg

Toward 
generator 

38.111 jyB +=

What if PL is here? 

PL 

69.01
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To cancel  out 

40.030.0 jyL −=
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Double-Stub Matching with an Added Load-Line Section 

How does it work? 

It must be worthwhile for you to figure it out for yourself (HW)! 
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