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Agenda

• Circuit Elements in the s Domain

• Circuit Analysis in the s Domain
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Circuit Elements in the s Domain

Resistor:

𝑣 = 𝑅𝑖

ℒ 𝑣 = ℒ 𝑅𝑖 ⟹ 𝑉 = 𝑅𝐼
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Circuit Elements in the s Domain

Inductor:

𝑣 = 𝐿
𝑑𝑖

𝑑𝑡

ℒ 𝑣 = ℒ 𝐿
𝑑𝑖

𝑑𝑡
⟹ 𝑉 = 𝐿 𝑠𝐼 − 𝑖 0−

𝑉 = 𝑠𝐿𝐼 − 𝐿𝐼0
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Circuit Elements in the s Domain

Inductor:

𝑉 = 𝑠𝐿𝐼 − 𝐿𝐼0 ⟹ 𝐼 =
𝑉

𝑠𝐿
+
𝐼0
𝑠
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Circuit Elements in the s Domain

Capacitor:

𝑖 = 𝐶
𝑑𝑣

𝑑𝑡

ℒ 𝑖 = ℒ 𝐶
𝑑𝑣

𝑑𝑡
⟹ 𝐼 = 𝐶 𝑠𝑉 − 𝑣 0−

𝐼 = 𝑠𝐶𝑉 − 𝐶𝑉0
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Circuit Elements in the s Domain

Capacitor:

𝐼 = 𝑠𝐶𝑉 − 𝐶𝑉0 ⟹ 𝑉 =
1

𝑠𝐶
𝐼 +

𝑉0
𝑠
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Circuit Analysis in the s Domain

Relationship between the terminal voltage and current:

𝑉 = 𝑍𝐼

Kirchhoff’s Laws: σ 𝐼 = 0 and    σ𝑉 = 0
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