ECE 523/421 — Analog Electronics

Lecture 11: Differential Amplifiers:
MOS Differential Pair

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

d CC-CE, CD-CS, and CD-CE Configurations
O Darlington Configuration

d CC-CB and CD-CG Configurations
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Today’s Lecture

d MOS Differential Amplifier
d Common Mode Input

d Differential Model Input

O Large Signal Operation
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MOS Differential Pair
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Operation With Common Mode Input
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Example: Common Mode Input

1) LetVyp=Vss=1.5V, K (W/L)=4ma/V?, V=0.5V, [=0.4mA, and R,=2.5KQ.
Analyze the circuit for V=0V, 1V, and -0.2V. If the current source
requires 0.4V to operate properly, what is the maximum range for V,?

+15V +15Y

2.5k 2.5k 2.5k} 2.5k

0.82V 0.18V

0.4 mA 0.4 mA
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Operation With Differential Mode Input

VD D

- VSS

_ 2Vov < Vig < \/Evov

ECES23/421 - Lecture 11 University of New Mexico Slide: 7



Large Signal Operation
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Large Signal Operation
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Small Signal Approximation
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Linear Operation of Differential Amplifier
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