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Test 02 tests each bit of DAC, generating the square wave signal (in th input word only the tested bit changes periodically).
The signal on output of the DAC is measured with the ADC card with 100MHz sampling frequency.
The power density spectrum of the signal is calculated using the FFT.
The measurement is performed in two conditions – with the DAC signal switched of (to measure the noise and interference
power spectrum – the “background”) and with the DAC signal switched on (the “signal with the background”).
Both measurement are performed multiple times (now 30) and the results are averaged.
The averaged background power spectrum is then subtracted from the averaged signal with the background power spectrum, 
producing the signal power spectrum (we assume, that the background doesn't change significantly during the measurement).

As we know the frequency of the generated signal and the sampling frequency, we can check if the fundamental frequency component is visible in the spectrum.
The criteria of visibility is that the power in 5 bins surrounding the theoretical location of the fundament frequency bin should be at least 5 times higher than the avaraged background power.

If the base component is not visible, it may be a sign of the DAC damage, or of bad soldering (tested bit is not connected)
Additional tests compares the power of signals generated by two neighbouring bits. In theory, the ratio between powers of the signals generated by those bits should be equal to 4.
If the ratio is below 2 or above 8, we can assume, that two bits are probably shorted.

The test may be customized. For example if in our environment there is constant frequency interference, we can modify test frequences (now there are 2 frequencies used: 10.512 MHz and 12.121 MHz) so, that we do not measure the signal near to frequency of the interfering signal.

