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Transformers

A transformer is a magnetic device that takes advantage of the 

phenomenon of mutual inductance.

A transformer is generally a four-terminal device comprising two 

magnetically coupled coils.
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Transformers

A transformer is linear if the coils are wound on a magnetically 

linear material (has a constant magnetic permeability).

Most materials are magnetically linear (air, plastic, Bakelite, and 

wood).

Linear transformers are used in radio and TV sets.
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Linear Transformer

Primary coil Secondary coil
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Linear Transformer

Input Impedance & Reflected Impedance
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Linear Transformer

Input Impedance & Reflected Impedance
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Ideal Transformer

Iron-core transformers are close 

approximations to ideal transformers.
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Ideal Transformer

The vertical lines between the coils 

indicate an iron core as distinct from 

the air core used in linear transformers.
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Ideal Transformer

Step-up and Step-down Transformer



Transformers

Dr. Mohamed Refky

Ideal Transformer

Voltages Polarity and Currents Direction
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Ideal Transformer

Referred Impedance – Refer to Primary
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Ideal Transformer

Referred Impedance – Refer to Primary
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Ideal Transformer

Referred Impedance – Refer to Primary
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Ideal Transformer

Referred Impedance – Refer to Secondary
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Ideal Transformer

Referred Impedance – Refer to Secondary
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Ideal Transformer

Referred Impedance – Refer to Secondary
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Referred impedance (either refer to primary or refer to secondary) 

simplifies the solution of the transformer circuit and simplifies the 

maximum power transform calculations.
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Ideal Transformer

Referred Impedance
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Transformers

Dr. Mohamed Refky

Example (4)
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