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PIPS II 
Precision ion polishing system 

Standard Operating Procedure 

 

 
 

 
 

These instructions are intended for reference only, and will not replace 
the thorough training required for proper system operation. Contact a 

clean room staff member with questions or to report a system problem. 
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1.  Enable the tool in 
BADGER. 

 
 
 

2.  Open “Digital 
Micrograph” program on 
the desktop. 
 
 
Turn on Live view. 
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3.  Use the tweezers (for 
PIPS) to pick up the 
DuoPost clamp and place 
it on the clamp loader 
(next step). 

 

4.  Put your TEM sample (or 
the FIB sample) on the 
slider as shown in the 
image. 
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5.  Turn the knob three 
steps to lower the 
DuoPost and open the 
clamps, then slide the 
sample between the 
clamp jaws, as shown 
here.  
 

 

6.  Turn the knob one step 
backward to close the 
clamps. Then slide the 
slider back, as shown.  
Turn the knob two more 
steps to bring it higher 
and release it. 
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7.  Open the Ar gas cylinder 
valves then raise the 
stage by sliding the arrow 
up.  

 
 

 
8.  Vent the airlock by 

clicking on “Vent”. Open 
the airlock cover. Place 
the cover on the table in 
a way that its shiny 
metallic surface is facing 
upward. 
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9.  Using tweezers gently 
pick up the DuoPost that 
is holding your sample 
and place it inside the 
central hole.  
Push it down gently to 
make sure it is securely 
seated. 

 

10. Lower the stage to bring 
the airlock under 
vacuum.  
 
Place microscope head 
above the airlock 
window and focus using 
the focus knobs.  
Make sure you see some 
light in the image shown 
on the monitor.  
 
Otherwise, go to the 
Camera tab and make 
sure it is in the live mode 
and the illumination is 
enough. 
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11. Find some recognizable 
feature on your sample 
that is visible for the 
entire rotation. 
 
Here, we found a tiny 
black dot. 

 

12. From PIPS II Alignment 
tab, select Right Front 
Beam Sector. 
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13. In the DigitalMicrograph 
software, select Line.  
 
Then start the line from 
the recognizable feature 
to a random point in the 
middle. 

 

14. From the Alignment tab, 
select Right Rear Beam 
Sector. 

 

15. Extend the line end to 
the recognizable feature. 
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16. From the Alignment tab, 
select Left Front Beam 
Sector. 

 

17. Find the recognizable 
feature and start a 
second line that begins 
on it and ends on a 
random point in the 
middle. 

 

18. From the Alignment tab, 
select Left Rear Beam 
Sector. 
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19. Extend the second line 
end to the recognizable 
feature across the first 
line. 

 

20. The point where these 
two lines meet is the 
center of rotation. 

 

21. From the Alignment tab, 
click on the Home 
button. 
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22. Extend the third line 
from the center of 
rotation to the point of 
interest for ion milling. 

 

23. To bring the point of 
interest to the axis of 
rotation: 
 
Raise the stage, 
Vent the airlock, 
Remove the cover, 
Then bring the alignment 
screen (camera) into 
focus.  
 
(Optional) At this point the 
image shifts a bit when the 
stage is raised and this tiny 
shift can be corrected by 
drawing the fourth line from 
the end of the third line to 
the point of interest from 
the last step (22). 
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24. Move the third line at the 
center of rotation to a 
recognizable feature. 

 

25. Use an Allen key to move 
the stage while looking at 
the screen to bring the 
feature to the line end. 
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26. Put the airlock cover, 
then lower the stage. 
Then focus the live image 

 

27. The region of interest 
should be near the axis 
of rotation. 

 

28. You can start the milling 
by choosing the gun 
voltage at 5 keV and 
depending on the 
material and milling rate,  
lower it to 3 keV, 1 keV, 
500 eV and 100 eV.   
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29. For regular plan view 
TEM samples you can 
choose Dual Modulation.  
 
For FIB sample choose 
stationary left or right. 

 

30.

Special Instruction for FIB samples 

31. Do the same procedure 
above to align the FIB 
sample to the axis of 
rotation. 
Then select Left Front 
Beam Sector.  
Tilt the guns to +5° and    
-5°. 

 

32. Draw a 35° line to show 
the angle the left gun will 
fire. 
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33. If the FIB sample is side 
mounted, change the 
alignment angle to make 
sure the ions first hit the 
sample not the FIB grid 
finger to avoid re-
deposition. 

 
 

 

34. Repeat steps 32 and 33 
for the right gun. This 
time draw a -35° line. 
Make sure to rotate the 
sample slightly more to 
minimize re-deposition. 
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35. Choose 0.1 keV for 30 
seconds on each side. 
 
If needed, this can be 
done at higher voltages. 

 

36. At the end of your work, 
raise the stage, then 
press Vent, remove the 
cover and your sample.  
replace the cover, lower 
the stage and close the 
gas valves. 

 

 

37.  BADGER LOGOUT: Don’t 
forget to disable the tool 
in badger after you’re 
done. 
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