Scanning Electron Microscope - user instructions from introduction with Christine 1/24/05

Loading the sample:

· Put on gloves

· Put sample into sample holder, flush with surface

· Screw end of rod into "B" (bottom) screw hole on sample holder (rod used to put sample in and out of machine)

· Open "Column Tool" program on computer, go to "Stage Information," and then "Update Parameters"

· First check settings:
1) x = 25.0  





2) y = 35.0

NOTE: if x or y are not set correctly, do not turn the dials on the equipment, but rather use “Parameter File” under “Stage Information” on computer to tell the machine to reset itself.





3) Beam Current on “Parameter File” on computer should be 1 or 2





4) working distance = 39 (see large silver dial on top of chamber)




5) detector is fully "out" (GREEN light on control panel 






should be on; red light indicates that detector is "in")

6) check aperture on right side of column – default setting for low 

magnification images and  EDX spectra is 2; default setting for high magnification is 4; change by push / pulling and clicking into place





7) on top dial on Chamber, “stage tilt” should be set to: 000

8) on bottom dial on chamber “rotation” should also be set to: 000  

· Press white button (knob) once, causing it to light up

· Take off cap from sample entrance

· Put sample rod (with sample screwed onto it) into chamber, hold in place

· Press white button again (once), causing "roughing" to start pumping down chamber (see gauge)

· When light on white button turns off, double click (in quick succession) again on white button (clicking once would cause to vent again)

· Check that "Roughing" is between 10-50 (close to 10)

· Light on white button turns off again

· To open door from chamber to column, unlock door by turning gray knob down 90 degrees to open position 

· Then, SLOWLY- making sure that reading on bottom vacuum meter (labeled "chamber") does not go down into 10-4 range (starts in 10-7 range) - pull out the gray knob on right side of chamber all the way to the right, pulling past the "click" until the knob is fully out

· Turn gray knob up to hold door open

· Push rod with sample all the way into column (towards the end, you must tilt the sample up to get it into tracks in sample holder in the column); make sure you push the sample ALL THE WAY IN.

· COMPLETELY unscrew the rod used to put the sample into chamber (until no resistance – you can feel when it is totally unscrewed)

· Hold the clear cover over the door into the chamber, and pull the rod all the way out into the chamber

· Close the chamber door by turning it down into open position, pushing it all the way closed, and turning it up again to lock it closed (no need to worry about vacuum meter at this time)

· Press white button, causing it to light up

· Remove rod used to input sample

· Replace clear cap on chamber entrance

· Press white button again (even if it is still lit up) to re-vacuum the chamber

Some standard settings:

For low magnification images / X-ray spectra -

beam current : 1, 2 or 3 nA


aperture: 2


acceleration voltage: 10 kV

For X-ray mapping -


beam current: 5 nA


aperture: 2


acceleration voltage: 10 kV

For high magnification photos -


beam current: approximately 0.5 nA


aperture: 4


acceleration voltage: 5 kV

To operate the equipment:
· Check settings: 
1) (Faraday) “Cup” on joystick control should be out (no light); 

you can also see this on the “Parameter File”

NOTE that you should take the cup "out" if you go to lunch 
or stop your analysis for some time





2) Detector should be down to SEI (Secondary Electron Image) 





position





3) Scan rotation should be at 19 on 360-degree dial 





4) Working distance should be left at WD = 39

· Assure that black dial (Accelerating Voltage) is set on 10.0, and if it is not, then manually change the dial by de/increasing numbers sequentially from 8 to 9 to 10… (NOT, for example, by switching 05 to 15 to 10).  An acceleration voltage of 10 kV allows for detection up to iron; 5kV - up to sulfur; NEVER go higher than 15 kV 

· If you had to adjust Acceleration Voltage, you must “clear” (see middle of control panel) or reset the lenses by pressing “OL” and “CL” down; adjust brightness as necessary

· Go to high magnification (800X) and adjust coarse and fine focus knobs to bring image into focus (seen in red display)

· At even higher magnification (~12,000X), adjust 2 knobs of stigmator to maximize quality of focus 

· Press in yellow “WOBB” button – adjust 2 knobs (for X and Y) on aperture on right of column so that image fuzziness goes "in and out" concentrically, but does not move sideways

NOTE: this step may be skipped, but you can check this if the image is not so good. maximizes filament current? Change acceleration voltage ? also adjust alignment of filament

Now, picture 1 “PIC” go to “LSP” (line scan profile); adjust brightness (button on left side of console) until you see a jagged squiggly horizontal line; adjust filament as it comes down the column – gun alignment; tilt x, y; shift x, y; (should not be too far off of “12 o’clock position”) ; use 4 buttons to maximize overall height of squiggly line on screen; after gun alignment, check probe current. If it is too high (see software “Parameter file” ?), back off with probe current coarse/fine adjustors

To see beam probe current reading, cup must be IN (red light); to see the image on the TV screen, cup should be OUT

If you adjust any of these: 
probe current





aperture select





acceleration voltage 

…you must do gun alignment and 

             wobble correction

Where does this belong? Stay at low magnification; change coarse focus to make “WD”

(working distance) display close to 39

Non routine check if problem with burnt out filament
Emission current – set to 60-80 (<100) lighted current dial next to emission toggle

Gun bias regulates emission; normally it is in automatic mode (manual mode will let you change 

- see black button under gun bias “manual”)

Filament – toggle switch to filament; 280 on lighted current dial

Obtaining high resolution images
(Secondary electrons give topography / morphology) 

· Open "Column tool JEOL840" and go to "update column information," leave "Pioneer" alone; enter acceleration voltage? (10), magnification
, WD (39), leave "Bean Current Info" alone (this is needed for X-ray mapping), leave "Stage Position" alone

· Open Spectral Display program (VANTAGE software)
· Under "acquire," go to "set up pulse processor" and make sure this is set to: "medium 020 10keV 10eV per" (this depends; double check that this is what you want to be using)

· Close Spectral Display and open Image Display program

· Go to:  Acquire --> Electron Grey Parameters --> set up


Average Aquisition Parameters should be:


dwell time: 12,600 / pixel 


resolution: 1024 (gives a nice picture)


#of frames - 1 is enough


kalman


weighting factor: 0.25


Live Acquisition parameters should be:


dwell time: 12600


resolution: 256 (lower is fine)


0 (continuously updating)

· using the program:
"L" - live acquisition (First use this to get an idea of the image you 




will capture so that you can adjust it before actually 





acquiring the image; adjust the brightness and contrast 




according to what you see on the computer screen (not the 




TV screen) using the 2 knobs for SEM image in center of 




control panel; you may also use fine focus knobs if 





necessary) 





"A" - acquire image (wait as instrument collects data for the image 





according to specified dwell time; in the meanwhile, you 





can label your image in the bar across the top)





standing guy - stop (this will return the image to the TV screen)





(note that you can turn off cross hairs if desired)





File --> save as --> find correct directory by erasing "images" 





and pressing enter, then locating and entering correct files 





successively
.  Save images in two formats: as Vantage and 




as *.tif





Tools --> image attributes --> pixel information 4.53404 






(1024 x 4.53404 to calculate scale for tif file)

EDX spectra (energy dispersive X-ray)

(Backscattered electrons give information on composition)

· Open Spectral Display program

· Under “acquire” menu, go to “set up pulse processor” and wait for dialogue box; set “digital pulse processor file” to “medium…20…10…10;” click “OK” and close “Pioneer” window

· Zoom in on an area using either 
PIC (to analyze whole area portrayed on screen at 






any magnification) 







B-UP (to do a spot in scan mode)  

· scan speed display (TV/SR green button – normal mode)

· Cross hairs stand still

· Press slow 2, scan on very right, green button

· The beam is approximately at the center of the crosshairs, but slightly offset: Y axis on this slow 2 mode has slight offset compared to on still TV/SR mode; beam hits between these 2 y-axes, which are offset from one another

· Overlay the area of interest on your sample with the cross hairs intersection using the position knobs on left or joystick (move crosshairs to image or image to crosshairs)

· Press “SPOT” on scan mode display (“B-UP” and “SPOT” should be lit up)

· On computer program, set duration of acquisition time by pulling down “acquire” menu to “parameter” to “set up;” set to: 

time limit: 60 seconds

minimum energy: 0

maximum energy: (below acceleration voltage - NEVER HIGHER than 

acceleration voltage) 

· Click on "analyze" --> "quantify" --> "clear" so that the clipboard is reset for the new image

· Acquire analysis by clicking on the running guy icon (start EDS acquisition)

· Wait for data to acquired according to specified acquisition time

· Once data window appears, use 4 gray bottom buttons to expand / compress spectrum

· From the top menu, go to “identify peaks manually” and "unlabel all"

· Slowly click along elements on bottom display; when you arrive at peak, use cursor to superimpose white line on red line and click “Label peak” (Note that peaks also can be unlabeled one by one (by superimposing white line on red line and clicking “unlabel”)

· After labeling, click on “file” to “save as
”

· To print, go in “file” to “plot” – EDX template

· To print analysis, go to "analyze" --> "quantify" --> "print" (then re-clear this clipboard manually before taking the next analysis)

· For next EDX acquisition, go back to scan mode panel and press “PIC” (so that “PIC” and “B-UP” are lit up)

· Move image to crosshairs or crosshairs to image

· Switch from “PIC” to “SPOT”   

Remember: When acquisition is done and you want to stop using the equipment for a bit, put the cup IN – otherwise you can burn a hole in the sample 

 Removing the sample

· First check settings:


1) x = 25.0, y = 35.0





2) z = 39.0 (working distance)

3) Faraday “Cup” should be in (toggle switch to ‘internal’, PCP in);





4) push SEI lever (on right of control panel) to “off” position 

5) on “scan mode” take off “B-UP” (“PIC” only); on “scan speed,” 

return to “TV” mode 





6) on top dial on Chamber, “stage tilt” should be set to: 000

7) on bottom dial on chamber “rotation” should also be set to: 000  

· Press white button (knob) once, causing it to light up

· Take off cap from sample entrance

· Put sample rod into chamber, hold in place

· Press white button again (once), causing "roughing" to start pumping down chamber (see gauge)

· When light on white button turns off (actually not necessary to wait for light to turn off), double click in quick succession again on white button (clicking once would cause to vent again)

· Check that "Roughing" is between 10-50 (close to 10)

· Light on white button turns off again

· To open door from chamber to column, unlock door by turning gray knob down 90 degrees to open position 

· Then, SLOWLY- making sure that reading on bottom vacuum meter (labeled "chamber") does not go down into 10-4 range (starts in 10-7 range) - pull out the gray knob all the way to the right

· Turn gray knob up to hold door open

· Push rod all the way into column

· Screw the rod back onto the sample – make sure the rod is COMPLETELY screwed in.

· Hold the clear cover over the door into the machine, and pull the rod ALL THE WAY OUT into the chamber

· Close the chamber door by turning it down into open position, pushing it all the way closed, and turning it up again to lock it closed (no need to worry about vacuum meter at this stage)

· Press white button, causing it to light up

· Put on gloves

· Remove rod and sample

· Replace clear cap
· Push white button (even if it is still lit up) 

When we leave, make sure that 
· Faraday cup must be in (internal, PCP in) when not using the SEM, whether or not sample is left in (standard policy is to remove sample when you are not using equipment) 

· Secondary electron detector (far right on control panel) must be off at end of day

� Make sure that you UPDATE the MAGNIFICATION in the parameters file as you change it while taking images, as the magnification entered on this window will be saved with the file


� Our files are saved in C:/marie/images/Wopenka











