Amray FE 1900 Scanning Electron Microscope

Operating Instructions

1) Check the scope’s initial operating status.

On the panel below the column, check to ensure that V-1 (COLUMN ISOLATION VALVE) is closed.  Red CLOSED light should be illuminated, red V-1 light should be blinking, and the green ready light should be illuminated.

2) Turn on the scope.

a) On the SEM control panel, press green CONSOLE ON button.

b) Press white AUTOSOURCE button only once.  AUTOSOURCE button will illuminate.  If the AUTOSOURCE button is blinking or does not illuminate, STOP.  That means something is wrong with the vacuum or filament.  Please ask MIL personnel for help.

c) If AUTOSOURCE button remains illuminated, the FEG filament automatically comes up to operating temperature at a default setting of 5000 V, and you may proceed in initializing the scope.
3) Turn on the SEM computer and monitor.

4) Login to the computer using your MIL username and password.  Fill out the MIL user log sheet.

5) Put in the sample. 

a)  Check to ensure that V-1 is closed.  Red V-1 light will be blinking and green READY light will be on.

b) Vent the sample chamber by pushing VENT gently.  (Button beeps.) After a few seconds, nitrogen gas will purge the specimen chamber.  When the chamber vacuum releases, gently pull out the specimen drawer, being careful not to hit the drawer against the chamber wall.

c) Insert the specimen stub.  Position its height as close to the top of the stage apparatus as possible but below the aluminum bar, and secure it by gently tightening the Allen screw.

d) Gently close the specimen drawer.  

6) Hold seal tight, and, at the same time, press EVACUATE on the console below the column to pump out the specimen chamber. (Button beeps.)

7)  While the specimen chamber is evacuating, initialize the scope.

a) On the SEM computer, two windows come up.  One window is the SEMTech     

      SEM Display.  Use this window for initializing the scope and for navigating     

      around your sample. The second window is the SEMTech X-Stream Images 

      window.  Use this window to capture your final image..

b) Double click on Start Computer Control SEM to open it.  The computer will  

      start Amray software, and then you will see the SEM Control and Stage Control 

      windows minimized in the lower tool bar. 

8) Check the operating vacuum status ready light on the panel below the column.  The green READY light should be on and the red V-1 light should be blinking.  This indicates that the system has achieved proper operating vacuum.  You may now open V-1 by pressing COLUMN ISOLATION VALVE on the panel below the column.  Green OPEN light illuminates.

9) Reference the stage by opening the stage control window in the bottom tool bar.  Click on STAGE>Reference.  The scope will automatically center the stage.

10) Bring the magnification down to about 50X.

11) Manipulate joystick to bring sample into view.

12) Adjust brightness and contrast to see an image.

13) Focus image.

14) Align the beam by turning BEAM ALIGNMENT knobs on the control panel to get the brightest picture.

15) Open the SEM Control window, found on the lower tool bar, highlight FL (Final Lens).

16) Check the final lens reading on the SEM Control page of the computer. 12 mm is a good starting point. Adjust this reading by rotating the Z knob below the column and refocusing. Click on FL to highlight it.

17) Degauss by pressing the DEGAUSS button on the control panel.  Degaussing should be performed every 15 minutes during the operation of the scope.

18) Refocus.

19) Check alignment of apertures.

a) Go to 10,000X.

b) Press PARTIAL FIELD on the control panel.  A focusing window appears.

c) Press WOBBLER on the control panel.  The image will shift up and down and/or side to side as it goes in and out of focus.

d) If the image is shifting up and down or side to side, the aperture translation knobs need to be adjusted.  (A minor shift is considered normal.)  Please ask MIL EM personnel for assistance.

e) MIL staff will adjust the aperture translation knobs to minimize the wobble and then increase the magnification to 20,000X and tweak it further.  

f) Press WOBBLER button to turn it off.

20) Adjust astigmatism.

a) Go to 20,000X.  

b) Identify a sharp object, preferably round in shape.  Press PARTIAL FIELD.

c) Increase the contrast, decrease the brightness, and focus.

d) Adjust one of the two COARSE STIGMATOR knobs to obtain the sharpest image possible.  Then adjust the corresponding FINE STIGMATOR knob to tweak it further.

e) Refocus image.

f) Adjust the other COARSE STIGMATOR knob to obtain the sharpest image possible.  Then adjust the corresponding FINE STIGMATOR knob to tweak it further.

g) Refocus.

h) Astigmatism should be adjusted at 10 times your operating magnification after each degaussing.

21) The scope is now ready for use.

22) Capturing an image

a) Using the SEMTech Display page, find your region of interest.  A. Select a scan speed of 4, using the numbered knob on the SEM panel. 

b) Focus image using PARTIAL FIELD and the FINAL LENS focusing knob.  The focusing box can be resized and/or moved using the resize knob and the X and Y knobs, respectively, located on the SEM panel.  To focus, increase the magnification to 2 to10 times the final desired magnification.  Focus the image then return to the original desired magnification.

c) Bring SEMTech X-Stream Imaging window to the front.  Ensure that the acquire tab reads “4”.  This number should always match the scan speed selected on the SEM panel.

d) On the SEM panel, press SLOW SCAN, PHOTO, and FREEZE, in that order.  On the SEMTech X-Stream Image window, press FREEZE.  The FREEZE and PHOTO buttons on the SEM panel will blink until the image capture is complete.

23) Saving the image.

a) On the SEMTech X-Stream Imaging window, click on File>Save as>Browse.

b) Establish the path of the image files by clicking up one level.  Select “Shortcut to Users”.  Make a new folder titled with your unique name.  Open that folder, then create a subfolder titled with today’s date.  Open the dated folder.

c) Name your image file.  

d) Select Tiff as your file type.

e) Press Save.

24) More About Panel Controls

a)  IMAGE SHIFT knobs.  Use these knobs to digitally shift your image small     

      distances.  These knobs allow you to make small adjustments in the field without    

       moving the stage, and, thus, without having to refocus.

b)  SCAN ROT.  With this button, you can digitally rotate your image.  Press SCAN  

     ROT.  Scan rotate button illuminates.  Now use the focus knob to digitally rotate     

     the image.

Shut Down
a) Return to low mag., 100X or less.

b) On the column console, press the COLUMN ISOLATION VALVE button. Red CLOSED light illuminates.  Red V-1 light blinks.

c) Press VENT.  Wait for N2 to pump into the chamber.

d) Gently open chamber door.  Remove specimen.

e) Close chamber door.  Press EVACUATE.

f) Set T (tilt) knob to 0.

g) Exit SEMTech Display and SEMTech X-Stream Imaging software.

h) Double click on the Stop All icon on the desktop.  Stopping Amray Software window appears, and SEM Control and Stage Control close.

i) Transfer your images to Guest on Photon.

j) Shut down the computer.

k) On the SEM panel, press AUTOSOURCE once.  AUTOSTANDBY illuminates.

l) Press red CONSOLE OFF button.

m) Before you leave, ensure that, on the column panel, the red V-1 light is blinking and the green READY light is illuminated.

