
EEE201
Circuit Analysis II

Ankara University

Faculty of Engineering

Electrical and Electronics Engineering Department

Ankara University Electrical and Electronics Eng. Dept. EEE201



Introduction to Frequency Selective Circuits

EEE201 Circuit Analysis II

Lecture 14

Ankara University Electrical and Electronics Eng. Dept. EEE201



Agenda

• Bandpass Filters (BPFs)

• Bandreject Filters (BRFs)
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Bandpass Filters and Bandreject Filters

➢ Center frequency, 𝑤𝑜
➢ Bandwidth, 𝛽

➢ Quality factor, Q
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Bandpass Filters: The Series RLC Circuit

Voltage transfer function: 

𝐻 𝑠 =
Τ𝑅 𝐿 𝑠

𝑠2+ Τ𝑅 𝐿 𝑠+
1

𝐿𝐶

Let’s make the substitution 𝑠 = 𝑗𝑤,

𝐻 𝑗𝑤 =
Τ𝑅 𝐿 𝑗𝑤

𝑗𝑤 2+ Τ𝑅 𝐿 𝑗𝑤 +
1

𝐿𝐶
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Bandpass Filters: The Series RLC Circuit

Transfer function magnitude:

𝐻 𝑗𝑤 =
𝑤 Τ𝑅 𝐿

1

𝐿𝐶
−𝑤2

2
+ 𝑤 Τ𝑅 𝐿 2

Transfer function phase angle:

𝜃 𝑗𝑤 = 90° − tan−1
𝑤 Τ𝑅 𝐿
1

𝐿𝐶
−𝑤2
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Bandpass Filters: The Series RLC Circuit

𝑗𝑤𝑜𝐿 +
1

𝑗𝑤𝑜𝐶
= 0 → 𝑤𝑜 =

1

𝐿𝐶
= 𝒘𝒄𝟏 ∙ 𝒘𝒄𝟐

𝐻 𝑗𝑤𝑐 =
1

2
1 =

𝑤𝑐 Τ𝑅 𝐿

1

𝐿𝐶
−𝑤𝑐

2
2
+ 𝑤𝑐 Τ𝑅 𝐿 2

→

𝑤𝑐1 = −
𝑅

2𝐿
+

𝑅

2𝐿

2
+

1

𝐿𝐶
𝑤𝑐2 =

𝑅

2𝐿
+

𝑅

2𝐿

2
+

1

𝐿𝐶
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Bandpass Filters: The Series RLC Circuit

𝛽 = 𝒘𝒄𝟐 −𝒘𝒄𝟏 =
𝑅

𝐿

𝑄 =
𝒘𝒐

𝜷
=

𝐿

𝐶𝑅2
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Bandpass Filters: The Parallel RLC Circuit

Voltage transfer function: 

𝐻 𝑠 =

𝑠
𝑅𝐶

𝑠2 +
𝑠
𝑅𝐶

+
1
𝐿𝐶
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Bandreject Filters: The Series RLC Circuit

Voltage transfer function: 

𝐻 𝑠 =
𝑠2+

1

𝐿𝐶

𝑠2+
𝑅

𝐿
𝑠+

1

𝐿𝐶

Transfer function magnitude:

𝐻 𝑗𝑤 =
1

𝐿𝐶
−𝑤2

1

𝐿𝐶
−𝑤2

2
+ 𝑤 Τ𝑅 𝐿 2

Transfer function phase angle:

𝜃 𝑗𝑤 = − tan−1
𝑤 Τ𝑅 𝐿
1

𝐿𝐶
−𝑤2
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Bandreject Filters: The Series RLC Circuit

𝑤𝑐1,𝑐2 = ∓
𝑅

2𝐿
+

𝑅

2𝐿

2
+

1

𝐿𝐶

𝑤𝑜 =
1

𝐿𝐶
𝛽 = Τ𝑅 𝐿 𝑄 =

𝐿

𝑅2𝐶
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Bandreject Filters: The Parallel RLC Circuit

Voltage transfer function: 

𝐻 𝑠 =
𝑠2 +

1
𝐿𝐶

𝑠2 +
𝑠
𝑅𝐶

+
1
𝐿𝐶
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