Equipment name: Vacuum vapour depositor

Method: physical vapour deposition
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Components: Rotary pump, water cooled diffusion pump, adjustable voltage source, glass vacuum chamber with filament, ampere-meter, pressure-gauge.
Warnings: High voltage, vacuum, local high temperature (filament), all switches should be operated counter-clockwise to turn on, and clockwise to turn off.  

Equipment setup: 

Equipment operating: 

1) Connect and turn on water for water cooling of the diffusion pump

2) Place a small pellet of the element you wish to deposit in the holder of the filament
3) Turn on voltage source and carefully turn up the voltage until you see a reaction on the ampere-meter. Turn down voltage and turn off the voltage source.
4) Install your substrate in the chamber in such a way that it cannot fall down and that there is free line of sight from the filament to the surface you wish to coat.

5) Check that the rubber gasket on the glass chamber has vacuum grease on the surfaces connecting to the glass and to the metal. Carefully place the glass chamber over the filament and substrate. Ensure a tight seal between the rubber gasket and the metal surface.

6) Close all valves. (turn clockwise, 5 valves total)

7) Turn on the pressure-gauge.

8) Turn on rotary pump by switching on “motor.” 

9) Open valve B to evacuate tubing and glass chamber. This takes about fifteen minutes, and you should see a pressure of 2^-2 on the pressure-gauge before proceeding.
10) Close valve B and open valve C. 

11) Switch on the diffusion pump by switching on “Diff.” The pump needs some time to heat up before it begins working optimally. 

12) Open valve A. The chamber will now be emptied by the diffusion-pump, a slow process. It should however be possible to notice a change on the pressure-gauge. After about 1 hour the pressure-gauge should read lower than 2x10^-4 Torr, and you are ready to begun depositing.

13) Turn on the voltage source by switching on “Glødn.”, and slowly turn up the voltage until the filament starts to glow. Keep an eye on the pressure-gauge, as your evaporating element may cause the pressure to increase in the chamber. Ideal conditions are enough voltage to melt your element, but low enough that the pressure in the chamber does not increase above 4x10^-4
14) Depositing time varies, but should be observable on the walls of the glass chamber. 15 to 30 minutes gives an opaque film of silver on the substrate.

15) When deposition is complete, turn down the voltage and switch off the voltage source. 

16) Close valve A and C, and turn off the diffusion pump by switching off “Diff.”

17) Close valve B and turn off the rotary pump by switching off “motor.”

18) Ventilate the chamber by either opening valve B and carefully opening valve E, or by carefully opening valve F.

19) Turn off the pressure- gauge.

20) After 10 minutes the water for the water cooling of the diffusion pump can be turned off.

21) Once pressure in the glass chamber has equalized with atmospheric pressure, the glass chamber can be carefully removed and your sample retrieved. 

Alternate sequence: If you wish to run several depositions right after one another go from 15) to this sequence:

16A) Close valve A and C.

17A) Close valve B.

18A) Ventilate the chamber by carefully opening valve F.

21A) Once pressure in the glass chamber has equalized with atmospheric pressure, the glass chamber can be carefully removed and your sample retrieved. 

22) Begin a new cycle from 2). Equipment which is already on need not be switched on again.
Risk assessments

The PVD is in fact an old equipment and care should therefore be taken. The main risks with the system are:

Vacuum: The system operates under vacuum and there is therefore a low risk of implosion during operation. The glass container should be inspected for scratches prior to operation and not used if scratches are observed. A splinter shield should be used under operation as well.

High voltage: The system operates under high current. You should inspect that there are no damaged wires and that the system is properly grounded before use. The high current should under no circumstance be applied without the glass container in proper place and the vacuum at a proper level (se above).

Things to avoid: If the diffusion pump is allowed to pump too much air, the oil in it will burn and oxidize, giving you a nasty cleaning job and taking the vacuum vapour depositor out of action for some time. Do not open valves to the diffusion pump unless the pipeline and chamber has been evacuated with the rotary pump for at least 15 minutes. 

Samples falling down during deposition might cause a short circuit and blow the fuses. This equipment has no internal fuses. 

Turning the voltage source on clockwise might cause a short circuit and blow the fuses. This equipment has no internal fuses. 

Maintenance: 

Before each deposition: Clean the glass chamber by rubbing it with paper. If this is not enough try rubbing with alchohol or a weak acidic solution.   

