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Procedure for the Tip Etching Station

Steps written in blue concern the automatic set-up
1. Be aware that upon initial power-up that the linear actuator will initialize and will end up in the fully down position. 
-Make sure that the moving arm is free to move during the initialization process.
- Make sure that the platform supporting the cuvette is in the lowest position
2. Turn on power by pushing the white button on the red switch that is on the power strip located under the workbench.
The linear motor will initialize by moving all the way to the top then going all the way to the bottom.

3. Turn on the computer and log on.
Login  = Tip
Password = Needle@))^ 
(typing = Needle + “Shift” + 2006)

4. Double click on the Tip LabVIEW icon located on the desktop.
The linear motor will move to the top position and hold.

5. Setup the material under test as well as all other auxiliary equipment (power supply, camera, etc.), without filing acid solution
-Connect sample and cathode
- Adjust the level of the platform in order to see the top of the cuvette/test tube on the camera monitor.
6. Make sure that the initial settings of the Tip program are satisfactory and adjust if necessary.

a. Frequency – controls the number of cycles per minute that the up/down movement will make after reaching the target position.  This can be changed by either using the up/down arrows located beside the number or by selecting the number itself and typing a new amount.

b. Travel – controls the amount of travel in millimeters that the tip will move after reaching the target position. This can be changed by either using the up/down arrows located beside the number or by selecting the number itself and typing a new amount.

c. Target Position – controls the target position of the tip. A slider representation of the tip’s target position is located to the right of the control and has a pink background.  This can be changed by either using the up/down arrows located beside the number, by clicking the larger arrows marked position adjustment near the detail chart, by dragging the slider itself, or by selecting the number and typing a new amount.

d. Present Position – Not a control but gives a slider and numeric representation of where the tip is located at the current time and has a blue background.

e. The graph on the left is a graphical representation of the location of the tip with respect to time.

f. The graph on the right is a detail view of the tip location.

g. Stop The Program – Located above the detail graph, clicking this button stops the program execution.

7. Start motion by clicking the GO button located between the two graphs.  This will start the movement of the tip down to the target position and will then oscillate by the amount of travel selected.  

8. Clicking the STOP button (which is what the GO button turns into when tip movement is occurring) stop and holds the position.

9. Clicking the WITHDRAW button causes the tip to rapidly move to the fully up position and it does not stop the program.

10. After checking that the tip is well centered and at the right position, push the withdraw button to put the arm in the upper position. 
11. Start to fill the cuvette with an automated pipette, making sure that the meniscus is in the field of the camera.

12. Dismount the tip with its alligator clip, dip it in pure HF for 30sec-1min. The level of acid should be minimized and adjusted so that the alligator clip holds the tip inside the HF but is not dipping in the solution. Possible acid droplet upon removal can be gently wept with a WypAll X80 tissue 
13.  Put the alligator clip back in place. 

14. Press the go button : the tip will start to move with the previous set movement.
15. Put the voltage supplier on, and adjust the voltage to 25-30 volts. Hydrogen bubbling should start at the cathode. After a short while, bubbling should also appear on the anode and a very quick etching takes place. 

16. At this point voltage should be lowered in such a way that a sharp tip should form at the end of the niobium wire. It is best achieved during the upward motion. If the reaction is too quick, the end of the tip will be completely dissolved, and one has to start all over again by adjusting the working distance to a lower level.

17. Once the general shape is formed, perform further polishing at 8-10 volts, for at least 10 min.
18. Withdraw the arm when the polishing is completed.

19. Repeat step 12, being extra careful not to bend the tip (this last precaution holds for the rest of the procedure!)
20. Rinse thoroughly in a large water beaker

21. Put the sample in an adapted sample holder + storage
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