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Why do we need precise timing?

m Precise frequency. ==) precisetiming

m Corrélate and synchronise measurements

anywhere In the world without direct

connection  mm) precisetiming

=) GPS time synchronisation can be

recisely timestamp and trigger the data

acquisition events
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o GPS. fiming sianal

m Pulse Per ond - PPS
— GPS recelver outputs a pulse once a second

— The pulse width is generally 100:ms, but
orogrammable

‘he rising edge define each second start

" 1Second
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— 10 ms period ==)
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Data Acquisition with GPS

Timing

ardware

— NI PCI-MIO-16XE-50'DAQ' card

» 8 16-bit input channels (ADC)

»2-16-bit-output channels(DAC)

»20kHz sampling rate maximum

» 2 24-pit counter/timer

» 20MHz internal time base

— Garmin GPSrecaiver

» Output GPS time

»-Output PPS signal




[Cimitations of the DAQ Card

B Softwaretiming:  1ms
nternal hardware timing

» 0.01% (Specifications)
» ~10 us/sec (measured using GPS PPS)
Error accumulation could be a problem




Possible Solutions

Externall precision clock synchronized to
GPS provides time base for DAQtiming

nronize int




The Idea off GPS Synchronization

Timina (10kH7)







Realization

=reguency: Shift Keying (FSK)

— _evel controlled pulse train generation

«Gate Is the signal present at the counter gate inpui.
sSource s the signal present at the counter source Input.
*Output isthe signal present at the counter-output.
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Conclusion

m Synchronising DAQ internal time base to

GPS timing I's practical

T

ve

e system I's cost effec

“he accuracy depenc

ne sta

vility of t

Internal time base

viore test 1o ensur




