General 2 Element Approach
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L oad |mpedance To Complex Conjugate
Source Z,=Z> =50 W
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Art of Designing Matching Networks
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More Complicated Networks

e Three-element Pl and T networks permit the
matching of almost any load conditions

e Added element has the advantage of more
flexibility in the design process (fine
tuning)

* Provides quality factor design (see Ex. 8.4)
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Quality Factor

Resonance effect has implications on design of
matching network.

L oaded Quality Factor: Q, = f/BW

If we know the Quality Factor Q, then we can find
BW

Estimate Q of matching network using Nodal
Quality Factor Q.

At each circuit node can find Q,, = [X/R; or Q,, =
IBpl/Gp and

Q, = Q. /2 truefor any L-type Matching Network
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Nodal Quality Factors
Q= K/r =2(G| /[(1- G)? + G2
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Matching Network Design Using Quality
Factor

Ry=500 L=08nH L .l.l:-iﬂlll?_

1

C=3 18 p

pF E: Ly

Re= 506 C=354pF L, ﬁ.lh’n[[[_

=
= L= 79 nH = f;

o, =1,

EEE 194RF L21



T-Type Matching Networks
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Pi-Type Matching Network
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Microstripline Matching Network
e Distributed microstip lines and lumped
capacitors
e |ess susceptible to parasitics
e easy to tune
o efficient PCB implementation
e small size for high frequency
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Microstripline Matching Design
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Two Topologies for Single-Stub Tuners
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Balanced Stubs

« Unbalanced stubs often replaced by
balanced stubs

lg = - tan 1B an? |59 lg = - a1 & gn 2! s 2
8 | 2 8 | g
Open-Circuit Stub Short-Circuit Stub

| IS the unbalance stub length and | i IS the balanced stub
length.

Balanced lengths can also be found graphically using the
Smith Chart
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Balanced Stub Example
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Baanced Stub Circuit

Single Stub Smith Chart
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