AFM Operating Procedure
1. Turn on both screens (computer is normally left running with screens turned off)

2. Open XEP and XEC from start-up screen:
a. XEC:

i. Turn on the fiber optic light source; set the light control to ~halfway position

ii. Click on the “XEC” icon on the desktop

b. XEP:

i. Starting XEP will automatically raise the Z-scanner head to 29000um (max height) and return the sample stage to the home position (0, 0)

ii. Load the desired sample onto the stage (I usually use the “TGT-1” or other standard sample to check the tip condition before running “real” samples).

1. In the “XY Stage” window, click on the “Step & Scan” button

2. Make sure that the Step & Scan values are set to 0 and 75000

3. Click the “GoTo” button to move the stage toward the front

4. When stage has stopped, load the sample of interest

5. Click on the “Basic” tab, then click “R. Origin” to return the stage to the home (0, 0) position

iii. Open new session: Tools\Session Manager\Create Session

iv. Setup\Input\Scan Config

v. Topography is default selection; select Error and Amplitude also

vi. Change “Step” interval to 50um (personal preference)

vii. Select “Repeat” in the Scan Control window; set to > 20 

viii. De-select Automatic Image Storing
ix. Adjust the position of the red dot on the PSPD by using the small screws located on the scanner head. “A-B” and “C-D” should both be -0.3 < x < +0.3. “A+B” should be > ~2.5V

x. Bring Z-scanner toward sample by clicking and holding in the lower part of the grey region in the “Z-Stage” window. Downward speed increases the further the cursor is from the center line

xi. WARNING: Bringing scanner down too far and/or too fast can result in contact with sample surface. This can damage the tip (~$50) and/or the scanner (~$20k). Be Careful!

xii. Lower Z-scanner until it is ~3000um above the sample surface. This value will vary depending on the sample. Check with a trained used if not sure what this value is. 

xiii.  Use the “Focus Stage” to bring the microscope into focus on the sample surface. XEP allows you to do this without moving the Z-scanner itself to avoid unwanted contact (i.e. crashing into) the sample surface.
xiv. Make sure the sample surface is centered on the screen. This will ensure that the tip will scan the region of interest.

xv. Raise the Focus Stage so that the microscope is focused on the tip. Then lower the Focus Stage ~100um
c. Warm up the scanner for 15 min or more to reduce thermal drift when imaging the “real” sample

i. Set the scan size to the appropriate value (10um for XY LV, 90um for XY HV)

ii. Click on the “Image/Start” button to begin the scan. The topography signal should be ~0, since the tip is not in proximity with the sample surface

iii. Let scanner run for the desired time, then click “Cancel” to stop the scan

d. Now select the “Approach” button in the Z Stage window to automatically lower the tip to close proximity with the sample. The tip and sample should appear as in the picture below:
i. Select the “Slow Scan Reverse” to ensure that the scan motion is from top to bottom. This reduces the drift in the scan.

ii. Click on the “Start” button to begin the scan

iii. Adjust the scan parameters (Scan Rate, Z Servo Gain, Set Point) to optimize the image using the trace-retrace topography signals. These should appear identical but may be offset. 

iv. If not symmetric, adjust the scan parameters so that the trace and retrace topography scans appear the same.
v. If the standard sample shows that the tip is damaged, contact Engineering for tip change

e. When the scan has completed, the tip will continue scanning in the X-direction but not in the Y-direction. You can also stop the scan before it completes the set size by clicking on the “Cancel” button

f. If done scanning, raise the Z-scanner by clicking on the “Lift Z” button. This will drive the scanner to the maximum Z height of 29 000um.

g. Drive the stage toward the front and remove sample

i. In the XYStage window, click on the “Step & Scan” button

ii. Make sure that the Step & Scan values are 0 and 75000

iii. Click on the GoTo button to move stage

iv. Remove the sample

v. Load the next sample, if desired

vi. You can leave the stage in this position if desired. This will make it easier to load a sample next time.

h. Close XEP

i. Turn off the laser head by clicking on the Head On/Off icon; answer Yes at the prompt “Do you really want to turn off Head?”

ii. Click on the “X” in the upper right corner of the window

i. Close XEC

i. Turn down the lamp intensity 

ii. Turn off the power switch

iii. Close XEC by clicking on the “X” in the upper right corner of the window

j. Close XEP

i. Turn
