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The new Trigger/GPS Module the EEE Project



Time Stamp jitter Δt measurements  beetwen 2 different boards  with the aim of 

evaluate the PPS resolution σPPS

(the Trimble GPS Engine time resolution is  15 ns accord the  data sheet). 

New Trigger/GPS module Test
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Time Stamp jitter

Set-up

• The couple of boards are supply in the same 
VME crate 

• The couple of antenna are mounted on the 
roof above our laboratory, at a distant of 40 
cm to the opposite ends of an alluminium
arm. It is placed far from walls to avoid any 
GNSS signal reflections

• There is a cables length difference = 2,7m 
(vcable =0,66c  Δt = 15.93 ns ) 

• 20 Trigger/GPS Boards in the Electronic Lab. 
at Lecce

• 17 already tested

A new Trigger/GPS Unit for the EEE Project

Δt = tPPS1 – tPPS2
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Corrected for the cables length difference.

We measured the time stamp jitter for the 1PPS as the difference between the 1PPS 
signals for a couple of boards, between a reference module (1PPSref SN=005) and the 
other modules (1PPS board serial Number) with the oscilloscope

board SN2005 – board SN2007 



board SN2005 – board SN2008 

board SN2005 – board SN2014 
Corrected for the cables length difference.



board SN2005 – board SN2016 



Mean 1PPS difference  Δ1PPS distribution 
for all the module tested

Time resolution σ1PPS distribution for all 
the module tested

Time resolution measurements for the 1PPS exibit adequate stability in time.

The Distribution of the mean  μ Δ1PPS shows a larger variability, probably due to 
the different satellite constellation connected to the GPS engine



Signal drift in time:  VME crate was turned off for a few minutes (1-2 minutes),  
after 14000 s, and after 80000 s. 



When the board power 
supply is turned off obviusly 
there is a reset of the GPS 
satellite costellation. 

For each interval (first 1800 s are not 
plotted because the GPS engine needs 
20 minutes at least for syncronization 

and for building its GPS constellation) 
we observe a different gaussian 
distribution, obtained from the 
same modules couples, with a 
different Δt 1PPS mean value

Larger variability for the average 
distribution Δ1PPS

• It is probably due to the differece 
in the satellite constellation built 
by the GPS engine

• It is probably not due to any 
caracteristic of the board itself.



The antenna cable 
has been  
disconnected from 
the tested board 
for some minutes 
at second = 78000.
A new different 
1PPS distribution is 
generated  



The board power supply is turned off at second = 78000.  After this GPS satellite 
costellation reset, a different gaussian distribution is obtained from the same modules 
couples, with a different Δt 1PPS mean value



Clock Difference form the 1PPS 

The GPS unit feeds both the TDCs with its clock disciplinated with the 1PPS to 
synchronize the TDCs internal counters

Module SN005

Δt clock = 6.67 ns

σ clock   = 46 ps



Time resolution σ1PPS distribution for all 
the module tested

Mean 1PPS difference  Δ1PPS distribution 
for all the module tested
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