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High Pass Filters
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One pole at -1/(RC) and one zero at 0
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High Pass Filters
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𝑉𝑜𝑙𝑡𝑎𝑔𝑒 𝐺𝑎𝑖𝑛 𝑖𝑛 𝑑𝐵 = 10 log(𝐴𝑣)

𝑃𝑜𝑤𝑒𝑟 𝐺𝑎𝑖𝑛 𝑖𝑛 𝑑𝐵 = 20 log(𝐴𝑣)
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𝐹𝑜𝑟 ω ≫ ω0 𝐴𝑣 = 1 𝑃𝑜𝑤𝑒𝑟 𝐺𝑎𝑖𝑛 = 0 𝑑𝐵, ɸ = 0
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𝐹𝑜𝑟 ω < ω0 𝑆𝑙𝑜𝑝𝑒 20 𝑑𝐵/decade  𝑓𝑜𝑟ω << ω0 ɸ = 900



ELECTRICAL        ELECTRONICS COMMUNICATION INSTRUMENTATION

10/1/2022 4

Low Pass Filters
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Low Pass Filters

ω0 =
1

𝑅𝐶

𝑃𝑜𝑤𝑒𝑟 𝐺𝑎𝑖𝑛 𝑖𝑛 𝑑𝐵 = 20 log(𝐴𝑣)

𝐻𝑎𝑙𝑓 𝑃𝑜𝑤𝑒𝑟 𝐺𝑎𝑖𝑛 𝑖𝑛 𝑑𝐵 = 20 log 0.5 = −3 𝑑𝐵
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𝐹𝑜𝑟 ω ≪ ω0 𝐴𝑣 = 1 𝑃𝑜𝑤𝑒𝑟 𝐺𝑎𝑖𝑛 = 0 𝑑𝐵, ɸ = 0
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𝐹𝑜𝑟 ω > ω0 𝑆𝑙𝑜𝑝𝑒 20 𝑑𝐵/decade  𝑓𝑜𝑟ω ≫ ω0 ɸ = −900
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Amplifier Transfer Function

Direct-Coupled (DC) amplifiers exhibit low-pass characteristics – flat gain from DC to ωH

Capacitively coupled amplifiers exhibit band-pass characteristics , attenuation at low frequency 

due to impedance from coupling capacitances increasing for low frequencies Gain drops due to 

effects of internal capacitances of the device

Bandwidth is the frequency range over which gain is flat  BW =  ωH -ωL ≈ ωH (ωH >> ωL)

Gain-Bandwidth Product (GB) – Amplifier figure of merit  GB ≡ AMωH

where AM is the midband gain 

It is possible to trade off gain for bandwidth
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High-Frequency Response
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High-Frequency Response
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Open-Circuit Time Constant Method
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Miller’s Theorem
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High-Frequency Response of CS Amp
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High-Frequency Response of CS Amp
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High-Frequency Response of CS Amp

𝜔𝐻 ≈
1

𝑅𝑠𝐶𝑔𝑠 + 𝑔𝑚(𝑅𝐿||𝑟0)𝐶𝑔𝑑𝑅𝑠
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High-Frequency Response of CS Amp
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High-Frequency Response of CS Amp
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High-Frequency Response of CE Amp
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Frequency Response of CG Amplifier
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Frequency Response of Source Followers
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Frequency Response of Source Followers
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Frequency Response of Cascode Amplifier
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Frequency Response of Differential Amplifier
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Frequency Response of Differential Amplifier

High-Frequency CMRR
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Thankyou


