FEI Helios NanoLab 600 SEM/FIB Procedure

Special Notes or Restrictions:


· Do not attempt to start the instrument if either the red OFF button light or the yellow STANDBY button light on the front panel is illuminated contact AMCL staff.
· Always view the live chamber scope when moving the specimen stage. 

· When screwing sample holders onto the stage or sample onto the sample holder, do not over tighten. 

· Never insert retractable STEM detector or EBSD detector when standard Universal Mount Base (UMB) is in the chamber.

· Never use force to open the chamber. Wait until chamber is fully vented. 
· Always make sure that the chamber has been pumped down to high vacuum before leaving the room. 
1. Log your start time, advisor, MoCode and scope use in the log book.

2. Verify Vacuum status – all three chambers in the diagram at the bottom-right should be green Figure 1 [image: image1.png]



3. Open gas cylinder (main valve) and vent the chamber with Vent button. 

4. Mount the sample onto the appropriate holder. Make sure the stage is at the zero position by checking the Navigation tab on the software.

5. When the chamber is vented, gently pull out the chamber door and stage. 

6. Mount the holder/sample onto the stage. If you are loading multiple samples, they must all be within 1mm of the same height.

7. Gently close the chamber door, turn off the gas cylinder, and press the Pump button. When moving the stage, view the chamber camera image when the sample is in close proximity to SEM pole piece. 
8. Verify Vacuum status – all three chambers in the diagram at the bottom-right should be green Figure 1.
9. If using E beam, select the E beam quadrant (left clicking the top left quadrant – default for E beam) and click Beam On. The icon will turn yellow.

10. If using both E beam and I beam (i.e. FIB work), click Wake Up button to start both E and I column (Fig. 2). If the system has already been woken up, simply click Beam On for both E beam and I beam.
11. Zero Beam Shift for each column used. 

12. Select the desired High Voltage and Beam Current for the E column. 5kV and 43pA is recommended for a default setting.

13. Check that the ETD detector is selected. 

14. Focus and adjust stigmators on a small particle or feature at a higher magnification. Note:  a reduced window [image: image2.png]


helps fine tuning.
15. Locate the sample and focus on the sample surface. You can navigate by moving the mouse while holding down the middle mouse button (scroll wheel). A yellow circle with arrow should appear on screen when you are moving the sample. 
16. Click “link Z to FWD” (Fig. 3). Read the Z value from Navigation tab. This step is to find the correct working distance, which is an important parameter for SEM. Note: You will have to click on this button each time you change the focal distance because the system links the Z axis to the focal distance and not the reverse.  MAKE SURE THE IMAGE IS IN FOCUS BEFORE LINKING  Z.
17. There are two modes available on the Helios:

a) Mode 1 – Field-free mode, useful for low magnification imaging, imaging during ion milling and magnetic sample.

b) Mode 2 – Immersion mode, useful for high resolution/high magnification imaging (sample immersed in lens field, better focusing of e beam, a powerful magnetic field between SEM-column and sample). For the immersion mode, the minimum magnification is about 1000x and the working distance usually is around or less than 5mm. A minimum working distance should be larger than 2 mm.

Note:- NEVER image ferromagnetic particles in immersion mode! The strong field can attract magnetic particles into the pole piece. If a bulk magnetic sample is to be examined in immersion mode, make sure the sample has been firmly fastened to the stub so that it won’t bump onto the pole piece when immersed in the field!

18. When finished remove aany detectors and probes inserted.

19. Switch back to field free mode if you have used immersion mode. Switch back to ETD detector if  using other detectors.

20. Set X=Y=Rotation=Tilt=0 in the Coordinate tab (the  [image: image3.png]


 tab). Leave Z as is. 

21. Turn off the beam then, open gas cylinder and click “Vent”. 

22. Wear gloves. Wait (about 6 minutes) until the specimen chamber is fully vented. Gently pull out the chamber door.

23. Remove the specimen,  if using the Universal Mount Base, leave it in the chamber.

24. Gently push and close the specimen chamber door and click “Pump”
25. Close the gas cylinder.

26.  Remove sample and put holders, stub module and clamp bars back inside the clear plastic cover. 

27.  Put your end time in the log book. If you are the last user of the day, put system to “Sleep”.

28.  Check and make sure the chamber vacuum has returned to high vacuum (color becomes green) before leaving the room.  Figure 1
