
11

Two-channel cross-correlation technique
This technique combines two duplicate single-channel reference sources/PLL 
systems and performs cross-correlation operations between the outputs of 
each channel, as shown in Figure 8. This method is available only in the E5052B 
signal source analyzer, among Agilent phase noise measurement solutions.

Figure 8. Two-channel cross-correlation technique combines two phase detectors

The DUT noises through each channel are coherent and are not affected by the 
cross-correlation, whereas, the internal noises generated by each channel are 
incoherent and are diminished by the cross-correlation operation at the rate of 
M½   (M being the number of correlation). This can be expressed as:

   Nmeas = NDUT + (N1 + N2)/M½  

where, Nmeas is the total measured noise at the display; NDUT the DUT noise; N1 
and N2 the internal noise from channels 1 and 2, respectively; and M the number 
of correlations.
  
The two-channel cross-correlation technique achieves superior measurement 
sensitivity without requiring exceptional performance of the hardware compo-
nents. However, the measurement speed suffers when increasing the number of 
correlations.
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