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Outline

 Quarter-wave transformer

 Bandwidth of a quarter-wave transformer

 Multi-sectional transformers



Impedance Matching Circuits (Part 4)
Dr. José Ernesto Rayas-Sánchez

April 30, 2020

2

3Dr. J. E. Rayas-Sánchez

Quarter-Wave Transformer

 Simple technique for impedance matching

 It can achieve perfect match at a single frequency
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Quarter-Wave Transformer (cont.)
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Quarter-Wave Transformer - Example

 = 0 only at the frequencies at which the electrical length of 
the matching section is 90°, 270°, … 
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Quarter-Wave Transformer - Example
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Z0 = 50
RL = 100
Z1 = ?
( f ) = ?
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Quarter-Wave Transformer - Bandwidth 

(D. M. Pozar, Microwave Engineering, Wiley, 2005)
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Quarter-Wave Transformer - Bandwidth (cont.)

(D. M. Pozar, Microwave Engineering, Wiley, 2005)
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Muti-Section Binomial Transformer Matching

Z0 = 50
RL = 100

(D. M. Pozar, Microwave Engineering, Wiley, 2005)
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Muti-Section Transformer - Binomial Coeff.

(D. M. Pozar, Microwave Engineering, Wiley, 2005)
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Muti-Section Transformer - Binomial (cont.)

 Previous tables provide line impedances to achieve a 
binomial (Butterworth) response for the following cases:

N = 2, 3, …, 6

T = ZL/Z0 = 1, 1.5, 2, 3, 4, 6, 8, and 10

 If ZL < Z0, the same tables can be used by using the row 
that corresponds to T = Z0/ZL, and making the coefficient 
of section k equal to Z0/Zk

 The fractional bandwidth at m is given by

1/

1 m

0

4 1
2 cos

2

N
f

f A

D G
p

-
é ùæ öê ú÷ç= - ÷çê ú÷çè øê úë û

( 1)2 ln( )NA T- +=

12Dr. J. E. Rayas-Sánchez

Muti-Section Chebyshev Transformer Matching

(D. M. Pozar, Microwave Engineering, Wiley, 2005)

Z0 = 50
RL = 100
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Muti-Section Transformer - Chebyshev Coeff.

(D. M. Pozar, Microwave Engineering, Wiley, 2005)
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Muti-Section Transformer - Binomial Example

 Design a four-section Butterworth impedance transformer 
to match at 5 GHz a load impedance ZL = 150  to a 
transmission line with characteristic impedance Z0 = 50 

 Calculate the theoretical fractional bandwidth for a 
maximum reflection of 40 dB

 Calculate the corresponding lengths of the four sections of 
the impedance transformer, assuming an effective 
dielectric constant e = 3.38


