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1-1 Introduction


This program was designed to determine the capacitance of a capacitor under varying levels of pressure. Each data reading consists of a pressure value and the corresponding capacitance at that pressure. This data is saved to a predetermined file, as well as being displayed and plotted on the monitor. 


To boot the program type CGCAL at the C:\ prompt. All the data is saved to the directory defined by the variable pathspec$. This variable can be changed in order to create a new directory to store calibration data. The variable pathspec$ can be accessed in the main module of the program. (Once changed the program must be re-compiled).

2-1 System Requirements


This program was designed to run with the following devices.

· HP 4263B LCR Meter

· Keithley’s 706 Scanner

· HP 3458A multimeter

3-1 Open/Short Correction


The present version of this program performs an automatic open/short correction at the onset of the program. The open correction is performed on channels 25 and 26 of the scanner card. The short correction is performed on channels 27 and 28 of the scanner card. 

4-1 Saving Data to a File


After the open/short correction is performed the user is asked if he would like to save the data to a file. If the user enters Y or y, he is then prompted:

Enter name of file to save data


At this point the user enters a filename up to 8 characters. This file is saved in the directory specified by pathspec$. The user is also able to enter remarks following the name of the file. 

5-1 Standard Calibration Procedure


Following the file setup the user is asked to enter the area of the gauge. The value entered should be in units of square inches. (Currently the program is using a default value of 1.302 in2. The default value is used when no value is entered).


After the gauge area has been entered the program is ready to begin taking data. While the program waits for the user to take a reading, the current force applied by the LTL is displayed on the lower left of the screen.


The calibration procedure is as follows.

1. At the beginning of a calibration run, the user will see that two values are displayed for the current load provided by the LTL. These values are labeled LOADUP and LOADDOWN. The user need only be concerned with the LOADUP value as long as the force applied is increasing. At the point in the calibration run that the load applied begins to decrease, it is necessary for the user to concern him/herself with the LOADDOWN value.

2. Once the desired value of force is achieved and the load has become fairly stable, the user can press any key to take a reading.

3. The program then stops updating the current load, and begins the process of taking a  capacitance measurement. The program is instructed to take several measurements of each gauge until consecutive measurements are within .01% of each other. If, for some reason, this accuracy is not achieved within 30 readings, an error will be displayed.

If an error is discovered, the program will still display the values recorded for the flawed measurement. However, any values taken when an error is detected will be assumed incorrect. These values will be removed and discarded from the data file as soon as a new reading is taken. Therefore, if an error is detected it is the responsibility of the operator to take the point over.(See section 6-1 if errors continue). 

4. Following the first reading the, the data is displayed on the screen. After two readings have been taken, the data is plotted in the lower right hand corner of the screen.

5. The user can terminate the program by pressing the ESC character. The user can also use the function keys to perform various operations.(See section 5-2).

6. Following termination of the program, a full screen plot of the data collected is displayed.

7. Following the prompt to exit the plot, the user is asked if he/she would like to do another calibration. If one answers Y or y then the process begins again with the user being asked if data should be saved to a file.

5-2 Function Keys


The program has added features accessible by pressing function keys F1 – F3. A brief description of each is listed below


F1 – Temperature and Liquid check. This feature causes the program to obtain data for both the current temperature of the dewar(in degrees Kelvin) and the current liquid level of liquid helium in the dewar. The advantage of this key is that the temperature and liquid level will be displayed to the screen, but will not be saved to the data file. The data displayed is only accurate for cold runs.


F2 – Edit. This feature allows for the removal of the most recently recorded point. In the event that the operator takes a poor quality point, the action of pressing F2 causes the program to immediately take a new point to replace the old. Since the function occurs immediately after F2 is pressed, be sure to have the load at the correct value before using the feature.


F3 – New Run. At the time of this manual’s inception, a calibration run is made up of  3 distinct loading/unloading cycles. Since the operator may not wish to enter a new file for each loading cycle, this feature has been added. The feature acts to clear the plot in the lower right hand corner for a new loading cycle. In this way, the plot does not become too cluttered with data points.

6-1 Errors

Errors in the program may be detected for a couple of reasons. The outline below documents any errors the program has been designed to handle.

Time-Out Error

A time-out error occurs when the accuracy of consecutive measurements of a gauge’s capacitance cannot be reduced to less then .01% error within 30 such measurements. This type of error can occur for several reasons.

1. No gauge attached to channel. In this case make sure that a gauge is attached to both channel 1 and 2.

2. Keithley 706 scanner not communicating properly. It has been found that for an unknown  reason the KE706 sometimes fails to work properly. In such cases it is best to restart the instrument. 

3. Open/short correction performed improperly. It is rare, however possible that the open/short correction may have been done incorrectly. In this case, make sure the shorting plug is attached to the short channel, and reboot the program.

Overflow Error

An overflow error occurs when the voltage value used to determine the force applied by the load cell is too large. In all cases this signifies that the KE706 is not performing correctly. The KE706 must be restarted in order to correct this problem. 

7-1 Sample Calibration Run on LTL
1. Before calibrating gauges, the user must train each gauge 5 times to 18k on the postbuster.  Then each gauge must be cold-shocked 6 times in liquid nitrogen. Only gauges that have been through this process may be calibrated.

2.   Attach a capacitance gauge to the 4-pin connectors labeled 1 and 2 on the           LTL.

3.   Place the gauges in the fixture as shown below.
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5. Boot the program and start the procedure to cool the gauges to 4.2K.

Once the program is booted and the gauges are at 4.2 K, the user is ready to take data. ( The user should check that the helium liquid level is at least 25%). The operator can then begin to train the gauges. Each gauge must be trained 5 times to 18k.  

6.  At this time(8/3/98) the procedure is to take points, while the gauges are being loaded, from 0 – 16,000 lbs. The gauges are then unloaded taking points at every odd thousand(i.e. 15k, 13k….3k,1k) and zero.

As points are recorded, the user should try to maintain no more than a 20lbs. shift in load over the period it takes for the program to obtain data for the two gauges. Be certain that, when loading, the force on the gauges is always increasing as a reading is taken. In turn, when unloading, be sure that readings are only taken as the force applied is decreasing.

Note: The zero points at the beginning and end of a cycle do not correspond with zero on the screen. Instead, the user should determine the position at which the fixture comes in contact with the ram. This position can be determined using the LVDT. To be sure that the gauge is not under any pressure, make sure the ram is well above the point at which it makes contact with the fixture.

7.  Once the user has completed one cycle, he/she repeats the process twice more. Gauges must be calibrated both warm and cold.
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