ECE 523/421 — Analog Electronics

Lecture 15: Differential Amplifiers:
With Active Loads

Payman Zarkesh-Ha

Office: ECE Bldg. 230B
Office hours: Tuesday 2:00-3:00PM or by appointment
E-mail: pzarkesh@unm.edu
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Review of Last Lecture

O Offset in MOS Differential Amplifier
O Offset in BJT Differential Amplifier
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Today’s 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

U O 0 0O 0 0 O

Examples: Multistage Differential Amplifier
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Basic Differential to Single-Ended Conversion
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Drain current signal on Q1 is wasted!
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Active-Loaded MOS Diff-Amp
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Differential Gain of Active-Load MOS Pair
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Common Gain of Active-Load MOS Pair
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CMRR of Active-Load MOS Pair
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Differential Gain of Active-Load BJT Pair
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Common Gain of Active-Load BJT Pair
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CMRR of Active-Load MOS Pair
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Example: Folded Cascode & Wilson Op Amp
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Example: 2-Stage CMOS Op Amp Galin
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Example: CMOS Op Amp Offset Cancellation
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Example: 4-Satge BJT Op Amp
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Example: 4-Satge BJT Op Amp DC Analysis
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Example: 4-Satge BJT Op Amp AC Analysis
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