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TFE4188 - Lecture 8
Clocks and PLLs
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Goal

Why do we need to generate clocks

Introduction to PLLs
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Digital ADCs
Radio Accurate delay
Energy harvesters SC filters

Switched regulators
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Am (t) X COS (zwfcarriert =+ ¢m (t))

<l--pan_doc:

The $Am$ is the amplitude modulation, while the $\phim$ is the phase
modulation. Bluetooth Low Energy is constant envelope, so the $A_m$ is a
constant. The phase modulation is applied to the carrier, but how is it done?

One option is shown below. We could modulate our frequency reference

directly. That could maybe be a sigma-delta divider on the reference, or
directly modulating the oscillator.
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PLL Example
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PLLs need calculation!

fnoCowboyDesign
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Loop gain
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Controlled oscillator i
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SUN_PLL_SKY130NM/sim/
ROSC/
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https://github.com/wulffern/sun_pll_sky130nm/tree/main/sim/ROSC
https://github.com/wulffern/sun_pll_sky130nm/tree/main/sim/ROSC

Phase detector and charge
pump
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Loop filter

1 1
KipHip(s) = Kip ( | )

Kllep(s) =
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Divider
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Loop transfer function

_ KoscKdellep(s)

L(s) N s
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Python model
sun_pll_sky130nm/jupyter/pll

sun_pll_sky130nm/jupyter/pfd
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https://github.com/wulffern/sun_pll_sky130nm/blob/main/jupyter/pll.ipynb
https://github.com/wulffern/sun_pll_sky130nm/blob/main/jupyter/pfd.ipynb
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Frequency [HZ]
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Frequency [MHZ]
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SUN_PLL_SKY130NM


https://github.com/wulffern/sun_pll_sky130nm




