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Abstract  The sampling clock directly affects the high resolution ADC SNR (signal-to-noise
ratio) that determines the quality of the sampled data in electromagnetic prospecting system.
Time sampling clock jitter causes to the clock aperture uncertainty. This worsens the SNR of the
ADC data transformation and weakens the prospecting quality in electromagnetic prospecting

system. A method to determine the maximum time jitter for ADC sampling clock uncertainty is
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proposed. The analysis of ADC sampling process both in time domain and in frequency domain is
done firstly. Using the derivative of sine wave, the mathematical description of sampling data
error caused by the sampling clock uncertainty is given. By combining the maximum value method
with the ADC SNR method, the worst clock aperture uncertainty within the scope of system SNR
requirements is achieved. And then the maximum time jitter error of the corresponding sampling
clock can be calculated. Taking the AD converter AD7760 as an example, which is commonly used
in geophysical instruments, the corresponding clock jitter error is calculated and the clock
aperture uncertainty is determined. The clock aperture uncertainty can be calculated according to
SNR. The method using oven controlled crystal oscillator (OCXO) to track GPS pulse per second
(PPS) is applied to ensure that the clock jitter error can satisfy the requirements of the AD7760.
The actual tests show that the output of OCXO satisfies the technical requirements after GPS loss

of lock within 4 hours.
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(a) Phase noise characteristics of OCXOj;

(b) Phase noise characteristics of crystal oscillator.
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