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Overall Goals

• Develop a convincing benchmark to compare previous timing card to
the High Resolution timing card

• Explore other tuning options to improve timing card performance



Jitter and Phase Noise

Phase Noise 101: Basics, Applications, and Measurements - Keysight

https://indico.ihep.ac.cn/event/22089/contributions/168539/attachments/83428/105838/02 Phase Noise and its Measurement Solutions-20241025.pdf


Jitter and Phase Noise

Timing Jitter Tutorial & Measurement Guide – Silicon Labs

https://www.fccdecastro.com.br/pdf/TimingJitter.pdf


Jitter and Phase Noise

Phase Noise 101: Basics, Applications, and Measurements - Keysight

https://indico.ihep.ac.cn/event/22089/contributions/168539/attachments/83428/105838/02 Phase Noise and its Measurement Solutions-20241025.pdf


Jitter and Phase Noise

• Takeaway – Measuring phase noise gives us a different view of our
clock jitter

• Able to use a different tool to compare evaluations



Phase Noise Measurement With Spectrum 
Analyzers

Phase Noise 101: Basics, Applications, and Measurements - Keysight

https://indico.ihep.ac.cn/event/22089/contributions/168539/attachments/83428/105838/02 Phase Noise and its Measurement Solutions-20241025.pdf


Phase Noise Measurement With Spectrum 
Analyzers

SA Reference Output



Phase Noise Measurement With Spectrum 
Analyzer



Timing Card Modification

• Already have a timing card with a turns marker output

• Want as pure a clock output as possible for testing



Coax output



Results from Phase Noise Measurement

~390KHz



Aside – Timing Card Clock Generation



Aside – Timing Card Clock Generation



Transition to Module Testing

• Use the clock output as our signal

• AFE is AC coupled so waveform is 
distorted

• Able to find a decent slope for our
experiment

• Currently only using 1 AFE, but 
looking at both channels

• Only clock difference between the 
two are independent delay devices



Results from Module Testing
High Res TC Original TC



Original TC Original TC + 42ns Delay



Results from Module Testing

• Pseudo-Random phase data on timing signal?
• Turned on the DTT, no observed change

• Cross-talk through the timing taps?



Results from Module Testing

• Original calculation assumes a zero crossing, therefore we need to
adjust due to the offset

• Idea is to convert peak avg to delta of peak and “zero” avg

• “zero” rms calculated by subtracting out the “zero” avg first
• Basically the standard deviation

• Looking for better ideas here



Results and Closing Thoughts

• Long story short – High Res card gets around 2ps calculated jitter
• Original gets 4-5ps

• Original with delay gets closer to 4

• All using the same method of calculation for comparison purposes

• Once we have confidence that we are in the neighborhood of reality, 
we can start to modify the card for A/B comparisons


