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Chapter 8 Transformers and mutual inductance
-optional-

8.1 Ideal transformers
ideal transformer model, referred source network, referred load 
network, maximum power transfer 

8.2 Magnetic coupling and mutual inductance
self-inductance, mutual inductance, coupling coefficient

8.3 Circuits with mutual inductance 
impedance analysis, T- and π-equivalent networks
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8.1 Ideal transformers   
Basics
1. Ideal transformer model
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“.” means higher potential terminal.
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2. Referred load network and referred source network
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Discussion
1. Transformer with taps 
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2. Ex.8.1 find source from , PI
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3. Ex.8.2 use transformer to improve η
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4. Ex. 8.3 oscillator application for ac signal coupling 
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5. Ex. 8.4 use transformer for maximum power transfer, find N and  
X for Pmax

output of an amplifier
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Transformer is a practical component as a lossless impedance 
transformer.
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8.2 Magnetic coupling and mutual inductance
Basics
1. 
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8.3 Circuits with mutual inductance
Basics
1. Frequency-domain model

⎥
⎦

⎤
⎢
⎣

⎡
⎥
⎦

⎤
⎢
⎣

⎡
±

±
=⎥

⎦

⎤
⎢
⎣

⎡
→

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

⎥
⎦

⎤
⎢
⎣

⎡
±

±
=⎥

⎦

⎤
⎢
⎣

⎡

2

1

2

1

2

1

2

1

2

1

2

1

I
I

jwLjwM
jwMjwL

V
V

dt
di
dt
di

LM
ML

v
v

8-10



電路學講義第8章8-11

2. Impedance analysis
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3. T- and π-equivalent networks 
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4. Equivalent circuits
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Discussion
1. Ex. 8.7 find  outoutin VII ,,
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2. Step-up autotransformer, find
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3. Tuned amplifier design
find R,C to give 25,10 6 == Qwo
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