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Appendix  G
Example Procedure for Calibrating a Data Acquisition System 
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DAS Calibration Technique
The following is an example of a DAS calibration.  The DAS owner’s manual should be followed.  The calibration of a DAS is performed by inputting known voltages into the DAS and measuring the output of the DAS.

1.
The calibration begins by obtaining a voltage source and an ohm/voltmeter.  

2.
Place a wire lead across the input of the DAS multiplexer.  With this "shorted" out, the DAS should read zero.

3.
If the output does not read zero, adjust the output according to the owners manual.  

4.
After the background zero has been determined, it is time to adjust the full scale of the system.  Most DAS system work on a 1, 5 or 10 volt range, i.e., the full scale equals an output of voltage.  In the case of a 0 - 1000 ppb range instrument, 1.00 volts equals 1000 ppb.  Accordingly, 500 ppb equals 0.5 volts (500 milivolts).   To get the DAS to be linear throughout the range of the instrument being measured, the DAS must be tested for linearity.  

5.
Attach the voltage source to a voltmeter.  Adjust the voltage source to 1.000 volts (this is critical that the output be 1.000 volts).  Attach the output of the voltage source the DAS multiplexer.  The DAS should read 1000 ppb.  Adjust the DAS voltage A/D card accordingly.  Adjust the output of the voltage source to 0.250 volts.  The DAS output should read 250 ppb.  Adjust the A/D card in the DAS accordingly.  Once you have adjusted in the lower range of the DAS, check the full scale point.  With the voltage source at 1.000 volts, the output should be 1000 ppb.  If it isn't, then adjust the DAS to allow the high and low points to be as close to the source voltage as possible.  In some cases, the linearity of the DAS may be in question.  If this occurs, the data collected may need to be adjusted using a linear regression equation.  See Section 2.0.9 for details on data adjustment.  The critical range for many instruments is in the lower 10 % of the scale.  It is critical that this be linear.  

6.
Every channel on a DAS should be calibrated.  In some newer DAS systems, there is only one A/D card voltage adjustment which is carried throughout the multiplexer.  This usually will adjust all channels.  It is recommended that DAS be calibrated once per year. 


