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Figure 1. Bruker Edge SPM system 

Introduction 

The Dimension Edge Scanning Probe Microscope (SPM) produces high-resolution, three-
dimensional images by scanning a sharp tip over the sample surface. The tip is part of a 
flexible cantilever, which extends from a solid substrate. The tip-cantilever-substrate 
component is driven by piezo tube and controlled by closed loop driving system, to produce 
atomic level precision images.   

Features  

X-Y scan range: 90µm x 90µm 
Z range: 10µm  
Motorized X-Y stage:  150mm x 150mm 
Chuck: Vacuum with magnetic holder 
Three modes of operation: PeakForce Tapping; Tapping; Contact 
Imaging: Topography, Phase, Friction, Adhesion 
Other output: Single Force Spectroscopy   
 
Safety 

• Follow safety labels on the system. 
• High voltages and moving parts are present. 

 

 



Warnings 

• This system can only handle feature heights less than 10µm. Do not attempt to measure 
anything with features or surface roughness higher than this or damage may occur to the 
system.   

• Do not place anything anywhere on the granite base surface  
• The controller power is always on.  Do not turn it off. 
• Do not turn off or restart the computer, call staff. 
• For changing tip, please contact staff. 
 

Operating Procedure 

The following instructions show the common procedure of all three modes, and settings for 
individual mode.    

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Bruker Edge SPM 

 

1. Login the NUCORE system to activate the system. 
2. Start the equipment by clicking on the NanoDrive icon on the desktop, click “Yes”.  
3. Select one of the modes you want in the window below (Figure 3), then click “Load 

Experiment”. All other settings of “Experiments” and “Scanners” are set as default; do 
not change.  
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Figure 3. Select mode on starting page 

 
4. Wait until the “Main Window” and “Navigator Window” appear on each monitor.  
5. In the “Navigator” window in right side monitor, bring optical focus to AFM cantilever tip 

by clicking the “tip” tab.  



 

Figure 4. Navigator window for laser alignment on tip 

 

6. If the tip type shown on the screen is different from the mode you need (Figure 4), 
contact staff for tip changing. V shaped tip is for contact and peak force mode, straight 
cantilever is for tapping mode. 

7. Focus up and down   to have a clear tip view; you may change the digital 
zoom and illumination by using the horizontal sliding bars (Figure 4).   

 



 

Figure 5: Focus on sample surface 

 

8. Click the “Surface” tab in the navigator window (Figure 5). Bring the SPM head all the 

way up by clicking   .  You can adjust the speed by using the slider bar or input the 
number of %.  

9. If the sample stage is not upfront in load position, press this button  on the bottom 
under “load” tab (Figure 5). Wait until the stage stops at the front position.  

10. Load your sample either by using the vacuum or the small magnetic sample stage. To use 
vacuum, position the sample on top of the center vacuum hole. It should cover the entire 
vacuum groove. Flip the vacuum switch on (Figure 2).  If you need to load bigger than 3 
inch diameter wafer, contact staff for adjusting vacuum groove setting.   

11. If you use the magnetic stage, your sample must be hard-fixed to an SEM sample holder 
disk. Place the disk over the smaller magnetic sample stage. Move the scanner all the 
way up, then place the small stage on the XY motorized big stage avoiding contact with 
the tip holder.  Make sure you have enough space between the bottom of the SPM head 
and top of your sample so that it moves under the tip without crashing. 



12. Click “Move to sample analysis position” tab at the bottom, wait until the stage 
stops.   

13. If your sample is not in position under SPM head, adjust the stage with XY Motion 
control arrows, watch the bright light spots on your sample surface, till in the proximity of 
desired location.  

14. Find sample surface.  Adjust illumination to 6-12%, lower down the head by clicking 

“   “, you may choose the speed by click “    “, however, when the 
head is about 2mm above your sample, slow down.  Reduce speed <=10%, and 
gradually bring the tip ~1mm above your sample surface, then reduce the speed 1-5%, 
find the best focus on your sample surface. You may change the zoom level using the 
horizontal sliding bar as needed. 

15. For tapping mode, click the fork button  in the main window to do autotune.  In the 
popup autotune window (Figure 6), check ‘current frequency range’, and “AutoTune”, then 

click on  and wait for tuning to finish.  The “Frequency”, “Drive Amplitude” and 
“Phase” will be automatically updated.  Close the tuning window.   

16. For contact mode and PeakForce mode, the above step is not needed and won’t be 
available.  

 

Figure 6: Tapping mode autotune setting 



 

17. For tapping mode, skip this step and go to next (step 18).  For contact mode, input Setpoint 
= 1V, P=1, I=1. For peak force mode, select “Auto gain & Setpoint”.  You must set all 
these before doing the engage.   

Table 1. Setpoint and gain range 

Tapping Mode 
(RTESPA-300) 

Contact Mode 
(SCANASYST-AIR) 

PeakForce Tapping 
(SCANASYST-AIR) 

 
Setpoint ~2.4-3V (set 
automatically by system) 
P=10-20 
I=0.5-2 
 
 

 
Setpoint=1V 
P=10-20 
I=0.5-2  
 

 
Use auto mode

 

 
• No change to drive 

amplitude and phase, it 
is automatically 
updated when autotune 
is done.  

• Slightly decrease ~0.1-
0.2V after engaged 

 
 

 
May as low as 0.3V, start 
with lowest value you 
need, then slightly 
increase at 0.05-0.1V 
step  

 
NA 

 

18. Make sure your navigator window (Figure 5) has “surface” tab selected, then engage tip 

by clicking the engage button . The status will change from “Engaging” to 
“Engaged” (Figure 8). You must wait until you hear the beep from speaker before you 
should do anything else.   

 

 

 
 

 

 

Figure 8.  Engage the tip 

 

19. The scan control window will pop up once tip is engaged, as shown in the figure below 
(Figure 9).  Choose Area Scan, your desired scan size, scan rate (usually 1Hz), and 
resolution (256 x256).  Click “Channels” in the control window bar, and it will bring up the 



channels to select (Figures 9 & 10).  The selected channels will appear in the left main 
window as shown.  Use height sensor for topography.  

20. Set directory and file name that you want to save the file before you start scan.   Users’ 
data directory is under “D:\Data\Users\”. Tick the “save the raw data”.   

21. Start scan by clicking  . You should select Repetitive Scan tool  for continuous 
scanning. 

22. Watch the trace and retrace; they should match as closely as possible. To achieve that: 
decrease the setpoint by 0.1 V at a time for tapping mode (increase for contact mode) 
while watching the trace/retrace. Once optimized, P can be increased with 0.1 steps until 
“ringing” is observed. Go a few steps back to get rid of “ringing”. Then adjust I the same 
way. D is usually left unchanged at 0.  

23. When the image is optimized (trace/retrace matched), click the Data Capture (camera 
icon) tool to acquire the image.  Usually, slower scan rate and high line/sample numbers 
will increase the overlapping a lot. You may also choose to capture all successive images 

using the Repetitive Data Capture tool .   

 

Figure 9. Scan control page 

 

24. When you’re done with scanning and want to change sample or scanning location out of 
the viewing area, click “withdraw” (Figure 8), wait until the status of head changes from 
“withdrawing” to “withdrawn”.  



25. Bring the SPM head all the way up by clicking    for changing sample or move up to 
a safe distance for changing location on the same sample.  

26. For changing sample, bring the stage out , change your sample, and move stage 

back using  (Figure 5). 
27. Repeat your measurement following step 17 onwards.  You don’t have to re-tune for 

tapping mode.  
28. When you’re done, withdraw the tip, lift the SPM head all the way up, move the stage to 

sample loading position, click “File—exit”.  
29. Put the cover back on AFM, and logout in NUcore.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 10. Data viewing and saving setting 

 

 



Post Data Analysis 
1. Bring up the “NanoScope Analysis” software window, open the file you want to analyze by 

clicking as below.  

 

2. To remove “form”, you can choose “Flatten” the homogenous surface by clicking the roller sign 
on the tool bar.  

 

 
3. Input the settings as displayed and click “execute”.  If you have big holes or islands breaking the 

homogeneity of the topography, you need to exclude those area by draw a box around it and 
choose “Mark Excluded Data—Yes”.  If you have further difficulties, please contact staff.  

 

 

4. Remove tilt by clicking “Plane fit” button. Draw a reference area box in the picture, choose 1st 
order and click “execute”.    

 



 
 

5. Click “roughness” sign for calculating the surface roughness.  

 
 

6. The surface roughness can be calculated by choosing “Yes” in “calculate S parameters” and click 
“execute”.  Once the “Execute” is clicked, the surface roughness numbers will be updated in the 
form below.   

 



7. For line roughness or line analysis, click the “section” button, and draw a line along any direction. 
The line profile will show up, and line roughness (R) parameters will show at the bottom.  

 

 

 

8. To generate 3D view, click the 3D button. You can rotate and turn the 3D image by hold the arrow 
on the image (left mouse button) and drag the mouse around.  To export 3D image, choose the 
settings, and click the “Export” at the right of image.  

 
 

9. To export 2D images, click the “Journal Quality Export”, and choose the preferred setting, click 
“export”, and save to the preferred directory.  



 

 

10. For any other post data analysis need, please contact staff.  

 

 

 


