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Office: ECE Bldg. 230B
Office hours: Tuesday   2:00-3:00PM or by appointment

E-mail: pzarkesh@unm.edu

Payman Zarkesh-Ha

ECE 523/421 – Analog Electronics

Lecture 16: Frequency Response: 
Low-frequency Response
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Review of Last Lecture
 Differential Gain of Active-Loaded MOS Pair

 Common Gain of Active-Loaded MOS Pair

 CMRR of Active-Loaded MOS Pair

 Differential Gain of Active-Loaded BJT Pair

 Common Gain of Active-Loaded BJT Pair

 CMRR of Active-Loaded BJT Pair

 Examples: Multistage Differential Amplifier
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Today’s Lecture
 Estimation of lower 3dB frequency in CS amplifier

 Estimation of lower 3dB frequency in CE amplifier
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Frequency Response of a typical Amplifier
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A Typical CS Amplifier: Estimation of Poles
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Low-frequency Magnitude Response of CS
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A Typical CE Amplifier: Estimation of Poles
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Lower 3dB frequency Estimation
 Usually we design the circuits such that one pole becomes 

dominant (10x larger than others)

 This is the concept of dominant pole

 The lower 3dB frequency is simply the highest frequency of the 
poles

 How do we select the values of decoupling capacitance?
• Use the port with minimum impedance for dominant pole

• Design other poles to be 10X smaller than the dominant pole

 IF the poles are close, then the lower 3db frequency can be 
approximated using short-circuit time constant technique 
shown below:
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