Field Emission Test Manual
1. Warm up all electronics for about 30mins to ensure minimum electronic drift effect.
2. From a function/waveform generator, specify two digital TTL signals of following characteristics:
1) SIGNAL1 is a normal TTL signal while SIGNAL2 is an inverted signal of SIGNAL1;

2) Both signals have pulse width longer than 3ms (recommend 1Hz for repetition rate and 10ms for pulse width, this will give you 1% duty cycle);

3) Feed SIGNAL1 to the gate input of the high voltage switcher and feed SIGNAL2 to the EXT-TRIG branch of the adapter cable for the Keithley Model 2000 digital multimeter.

3. Keithley Model 2000 digital multimeter configuration:
1) In DCI mode, zero the device by pressing the “REL” button;

2) Disable filter function by pressing the “FILTER” button;

3) Disable auto-scale function by pressing the “AUTO” button;
4) Press the “RATE” button until you see the sample speed is changed to “FAST” in the display window;

5) Press the “EX TRIG” button to enable external triggering;

6) Press “SHIFT” and “EX TRIG” to bring up the trigger delay configuration menu;
7) Press the UP or DOWN arrow buttons to change the trigger delay from “AUTO” to “MENU”, press “ENTER”;
8) In the next menu, move the flashing digit to be the second-to-last digit by pressing the LEFT or RIGHT arrow buttons;

9) Press the UP or DOWN arrow buttons to change this second-to-last digit to be zero, press “ENTER”.
4. Make sure all electronic connections are properly made, including the GPIB cable connections.
5. Start the LabVIEW program for field emission test.  In the “Setting” section of this program, please specify your “Initial Voltage”, “Voltage Step”, and “Final Voltage”.  Make sure “Signal type” is “Pulsed (>3ms)”.  “Number of readings to average” specifies how many peak pulse current measurements the program will make at each voltage step.  It has to be (2 for standard deviation calculation.  Put down your external resistance in the “Resistance in series (kOhm)” control and your time delay between steps in the “Time Delay” control.
6. Run the program, the first window will pop out to ask you save your data.
7. When the field emission test is finished, you can open your data file and find it has five columns of data.  Each column is labeled by the texts in the first row. “S.D.” is short form of standard deviation.
