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Second Order Circuit

• First Order Circuit:  Any circuit with a single energy 

storage element, an arbitrary number of sources, and 

an arbitrary number of resistors is a circuit of order 1.

• Second Order Circuit:

• 2nd -order circuit responses are described by 2nd -

order differential equations
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Second Order Circuits

• Second Order Circuit:
• 2nd -order circuit responses are described by 2nd -order differential equations
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Applications of Second Order Circuits
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Applications of Second Order Circuits

Tunned Circuits

DC Boost Converters



ELECTRICAL        ELECTRONICS COMMUNICATION INSTRUMENTATION

7

Response of a Series RLC Circuit
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Response of a Series RLC Circuit

≫ + 2𝛼
𝑑2𝑦 𝑡 𝑑𝑦 𝑡

𝑑𝑡2 𝑑𝑡 𝑛+ 𝜔 2𝑦 𝑡 = 0

2𝐿 𝑛𝛼 =
𝑅

; 𝜔 =
1

𝐿𝐶
;
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Response of a Series RLC Circuit

Three types of solutions are inferred:

1. If α > ωn , we have the over-damped case.

2. If α = ωn , we have the critically-damped case.

3. If α < ωn , we have the under-damped case.
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Response of a Series RLC Circuit

Three types of solutions are inferred:

1. If α > ω 0 , we have the over-damped case.

2. If α = ω 0 , we have the critically-damped case.

3. If α < ω 0 , we have the under-damped case.
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Response of a Series RLC Circuit

Damping Ratio = 
𝐷𝑎𝑚𝑝𝑖𝑛𝑔 𝑓𝑎𝑐𝑡𝑜𝑟 (α)

𝑁𝑎𝑡𝑢𝑟𝑎𝑙 𝐹𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 (ω
𝑛
)
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Response of a Series RLC Circuit

Special case if R=0
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Response of a Series RLC Circuit

Special case if R=0
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Response of a Parallel RLC Circuit
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Response of a Parallel RLC Circuit
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Response of a Parallel RLC Circuit
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Thank you


