Lecture 3
IL2218 Analog electronics, advanced course

* Chapter 3 Cascode amplifiers
* Chapter4 Differential amplifiers

 Examples
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Cascode amplifier
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Differential amplifier
Why differential?

Single ended output Differential output
F4
2 i f\')‘ « Vou -
Vin ( ;:r Vout f Vim(_) on ; ) ¥inz
= i— = u-m
Noisy Vpp Noise reduction

Voo o
What is
Rp Rp Rp ,
wrong in
Vout f\‘/ X Vx f\J \/\ Vy Y th|S
_l M1 ——I M1 M2 |-_- .
picture?

2015-01-19 IL2218 Analog electronics, advanced course KTH/ICT/EKT VT15 /BM 3



Basic differential pair
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Input-output characteristics of a differential pair
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Common mode response

Tail current source with finite output resistance
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Common mode, output sving
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Differential gain
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Single ended output A, = g—zm R,
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Differential mode gain

Single ended output
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Common mode gain
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A,
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Gain varied by control
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Variable gain
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Gilbert cell
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Widely used in radio circuits as mixer and phase detector
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