
TFE4188 - Introduc1on to Lecture 9

Oscillators
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Goal

Introduc)on to Crystal Oscillators

Introduc)on to VCOs

Introduc)on to Relaxa&on-oscillators
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Crystal oscillators
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Assuming zero series resistance

Since the 1/(sCp) does not change much 
at resonance, then 

See Crystal oscillator impedance for a 
detailed explana4on.

Carsten Wulff 2023 6

https://github.com/wulffern/aic2023/blob/main/jupyter/xosc.ipynb
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n nNega%ve transconductance compensate 
crystal series resistance

Long startup ,me caused by high Q

Can fine tune frequency with parasi3c 
capacitance
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Controlled Oscillators
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Ring oscillator
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Capaci&ve load
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Realis'c
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Digitally controlled 
oscillator
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Differen'al

Poten&ally less sensi&ve to supply noise 
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LC oscillator
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Relaxa&on oscillators
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Q: Show that Fo is 1/(2RC)
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Addi$onal material

The Crystal Oscillator - A Circuit for All Seasons 

The Delay-Locked Loop - A Circuit for All Seasons  

The Ring Oscillator - A Circuit for All Seasons
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https://ieeexplore.ieee.org/document/7954123
https://ieeexplore.ieee.org/document/8447468
https://ieeexplore.ieee.org/document/8901474


Thanks!
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