
Conclusions
üThe TClink calculated phase drift is ± ~11 ps of the scope measured phase drift

üEach reset can cause an offset (~4 ps max) on the phase clock distribution when
going through the Transceiver's Delay aligner (PVT)

üWhen bypassing the PVT, the phase of the clock significantly varies with
temperature

üThe clock distribution of one full branch of the future phase 2 upgrade CMS - ECAL
Barrel has been emulated. The result σ = 9.3 ps meets the TDR specification [5]

BCP1 ➜ BCP2
Evaluating the impact of the temperature in the 
FPGA with the clock phase (varies clock paths)

Logic implemented in the FPGA

• ZYNQ-FPGA interface : Fast control and configuration (2-3 sec) times

• Implementing CERN’s Timing Compensation links [1] (TClinks rev1.4)

• Evaluating different clock paths using BCP-V1 [2]±

• Implementing heaters [3] (controlling the temperature of the FPGA)
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SETUP
• 3x BCPs in an ATCA crate

• MPO/LC patch panel

• CMS-ECAL Front-End (FE) [4]

• Dummy Very- Front-End (VFE) used to sample 
the recovered clock

• High-Precision Timing Clock generator (HPTC)

• Oscilloscope : Teledyne’s LabMaster (36GHz)

• Application-level test : BCP1 ➜ BCP2

• System-level test : BCP1 ➜ BCP2 ➜ BCP3 ➜ FE
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PVT path ➜ ~ 0.7ps/℃ Bypassing PVT ➜ ~ 2.1ps/℃

RXRECCLK path ➜ ~ 0.2ps/℃
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Resetting once every 500 measurements (via PVT)

Continuous running - no resets

TClink is tracking the clock phase drift

Resetting before each measurement
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Bypassing PVT* avoids ps shifts between 
resets but has strong temperature variation
* PVT : Process, Voltage, and Temperature IP circuits

Can be used to 
compensate 
PVT path ?
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