
Parker: Introduction to the Rubidium Frequency Standard using the FE5650A 

117 
 

Use the ‘scientific’ mode of the Windows calculator and Equation 8.5 to first convert Rstored to 
the approximate true value R = 50,255,056.353937. Continue with the scientific mode and use 
Equation 8.1b to find Fcode as 
 

Fcode  =  Fout  
232

𝑅
= 1,000,000

4,294,967,296

50,255,056.353937
= 85,463,386.326 

 
Now here’s an issue, the Fcode must be converted to Hex which means the decimal places need 
to round to the closest integer. In this case, use Fcode = 85,463,386. Next, switch the Windows 
calculator to ‘programmer’ mode, click on DEC at the left side and enter Fcode. The HEX display 
will show  

Fcode=518115A 
 
which is OK as an answer but the FE5650A requires 8 Hex digits to be transferred. The command 
to enter into the FE5650A is the text F=0518115A<cr>. Notice the zero has been added.   
 
 It should be mentioned that Version 1 of the PC-FE5650A Interface software for the PC 
described in Appendix 9 can also perform the Fcode calculation. To do so, double click the ‘R=’ 
textbox so the background color changes to white. Enter the true value of R into that textbox. 
Next, select and delete the text next to the send button at the bottom and enter 1000000 (no 
commas!). Next increase and then decrease one of the spinner values by one using the up-down 
arrows so that the software will make the calculation. Notice the actual error in the output 
frequency will be -0.004 Hz. 
 

Example 8.4: Estimate the various errors associated with Example 8.3 above. Assume the stored 
reference frequency is  

Rstored = 50,255,056.245889  
and the possible error in Rstored is 
      ∆𝑅𝑠𝑡𝑜𝑟𝑒𝑑 =  ±0.000,000,000,3 

 
 Now we estimate the various errors. First the inherent uncertainty based on the Allan 
Deviation 2*10-11 will be  
 

2*10-11 * 1,000,000 = 0.002 Hz 
 
The uncertainty in Fout due to the digitization step can be found from Equation 8.3a 
 

∆𝐹𝑜𝑢𝑡 = ∆𝐹𝑐𝑜𝑑𝑒
𝑅

232 = 1 ∗
50,255,056.353937

4,294,967,296
= 0.0117~0.012 Hz 

 
which agrees with the previously computed value in Equation 8.3b. This error does not scale 
with frequency. Next, compute the uncertainty in Fout due to the uncertainty in R, namely ∆𝑅, 
as follows. First recall the uncertainty in the constant of proportionality kp in Equation 8.5 was 
assumed to be  

 
∆𝑘𝑝 =  ±0.000,000,003 

  
Therefore the uncertainty in the true reference frequency derived from the stored value will be 
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