[bookmark: _Hlk127705902]Here are the steps to operate the AJA Orion-8-UHV sputter machine:
Step 1: If vacuum pump is off, turn on the vacuum pump of the chamber for at least 30 minutes in order to get to a low enough acceptable for working vacuum ( at least  )and wait until the vacuum chamber reaches the desired vacuum level (circled in red in pic below)
[image: ]

In this picture, it shows that currently the chamber is at atm pressure. After switching on the main chamber switch, the vacuum pressure should start to decrease.
After reaching past , the vacuum value in the middle will show 000+0 value.
To see the actual vacuum levels now, press twice on the I/O button (circled in green in the pic above)




Step 2: Open nitrogen valve behind machine. The purpose is to bring the loadlock pressure to atm pressure. After loadloack has reached atm pressure, close the nitrogen valve.
*if the loadlock is in atm pressure, there is no need to open the nitrogen valve (in the pic the valve is closed, to open it, rotate 90 degrees):
[image: ]
Step 3: load lock switch supposed to be down when the system is not performing a deposition (switch turned down, pic attached)[image: ]

Step 4: after vacuum reached atm pressure (7.73e+2 torr) open the lid: (pic of lid below):
[image: ]

and put it on a designated place on the table, so that it won’t be scratched. Pic below:
[image: ]



Meanwhile the user needs to prepare the sample and mount it to the carrier. pics below:

[image: ][image: ]
The user can mount the sample either using Kapton tape or using the carrier in-build clips 
Kapton tape should NOT be used processes that include heating above 200C. 
Step 5:  Insert the carrier properly into the load lock: The only proper way to put in the carrier into the load lock is to make sure that the clips are parallel to the transfer arm (see blue rectangle orientation in the picture below), and that the chuck line also needs to be parallel to the transfer arm (see red rectangle in the picture below).
Then turn on the pump switch up and turn off the nitrogen valve.


Step 6: After reaching a vacuum level of at least  torr in the load lock chamber. pic for example below:

[image: ]

Open the door from the computer screen with the computer mouse pic below: (the computer screen isn’t a touch screen).
[image: ]



Step 7: transfer the sample using the handle (pic below): 
[image: ]




Step 7: lower the lowering mechanism that grabs the carrier from 25mm mark to the 35mm mark (relevant only for the 4” chuck, for 6” chuck the 35mm mark is irrelevant and user should adjust and confirm visually):
[image: ]
The user MUST ALWAYS check through the left window while lowering the mechanism that it doesn’t go low too much, otherwise it will bend and may broke the transfer arm, and after lowering, make sure that the carrier fits horizontally. 

The engage mechanism, while is not holding a carrier looks like in the picture below. note the drawn line.

[image: ]
In order to grab the carrier, the user needs to rotate the engage mechanism 30 degrees counterclockwise, until the user reaches another drawn line, see picture below: 
[image: ]
Reminder: The user MUST ALWAYS check through the process: watch through the left window while lowering the mechanism that it doesn’t go low too much

After grabbing the carrier, rotate the lowering mechanism clockwise to lift it up, and lift it back to the 25mm height mark. Carefully check that the carrier lifts up from the transfer arm through the window.
After that, pull out the transfer arm and close the valve between the load lock and chamber.









Step 9 (optional for fine tunning process parameters): Write your recipe:
[image: ]
Each material needs to calibrated for 3 parameters: density, tooling factor and Z factor. On the INFICON sqm-160, press “prog” button. Then choose a film number to save per material and use the rotate the big circle button (in the pic above circled in yellow) in order to set the value and press on it to advance to the next parameter. In order to save the parameters afterwards, press “prev” on the INFICON. Density and Z factor parameters data sheets are attached to the machine on the right. Tooling factor needs to be calibrated per process. 









GENERAL OVERVIEW OF THE SOFTWARE:
This sputter got RF and a heater for the chuck, 1 RF deposition controller , 1 DC deposition controller and 1 pulse DC deposition controller.
[image: ]

RF1 is the controller of the substrate. Max power of this controller is 50W.
NEVER INCREASE THE VALUE OF MAX POWER ABOVE 45W! 
RF2 is RF deposition controller. DC1 is a DC deposition controller and DC2 is a pulse-DC controller, which can control 2 different targets deposition (but not simultaneously) unlike the rest which control just 1 target deposition. 
On the top of the screen you can find 3 different MFC’s for processes which the user can use for their process: Ar, N, and O2.
Rotation during deposition should be turned on to get even deposition across the sample.
[image: ]
to create a process, press create layer button on top of the screen, and it will open a new window (see 2 pics below):
[image: ][image: ]



A process may consist out of as many layers as the user wishes. Each layer needs to be configured individually. 
It’s a good habit to create first a process of using RF bias to get rid of native oxide layer, before the actual deposition process.
Recommended setup for RF bias process: 
- MFC1 30 sccm Ar (at the top)
- rotation- turn it ON
- 30 mTorr deposition process (configured in the PRESSURE CONTROL window at the top) 
- RF1 window: enable->On, stpt ->30W, coat time->10 sec, idle stpt ->30W
After setting up the first layer, click “save”, and name the process. 
Deposition setup parameters:
After saving the previous layer, create the desired deposition process:
Disable the RF1, enable the relevant power source, enable shutter, set a shutter delay time of at least 60 seconds, set up the STPT value as desired, the coat time as desired and in the PRESSURE CONTROL window the pressure as desired.
VERY IMPORTANT: set up ramp time for the process: the user needs to give 1 second for every watt difference between the idle STPT and process STPT. For example: idle STPT is 30 W. process STPT is 150 W. then I’ll need to set up 120 seconds of ramp time.
After saving the deposition layer, hit “close” on top of the windows and press “create process”. It will open the following window:
[image: ]
Select the relevant layers of your process (highlight them in blue color) and press “add” in the right sequence. Click “save”, give the process a detailed name and then press “close”. 
After that, on top of the main window, press “run process”. It will open the following window:

[image: ]
Select your process, add notes if you wish and press “open”. 


[image: ]
After pressing “open”, it will always prompt the message above before starting the process.
Make sure that: 
[image: ]
1. The lock button is OFF (red square in the pic above)
2. The switch is turned to the right (green square in the pic above)
If so, press ok and the process will start 





Step 10:  after the deposition process is finished (the software will issue a notification about the process being finished), extract the carrier in the same manner that it was inserted: 
Open the valve between the load lock and the chamber, insert the transfer arm, Lower the lowering mechanism from 25mm height to 35 mm height, while overseeing through the chamber window that the mechanism isn’t being lowered too much, and the carrier fits the transfer arm. now rotate the engaging mechanism counter clockwise in order to release the carrier to the transfer arm, lift up the mechanism back to 25mm height mark and extract the carrier using handle to the load lock. 
Step 11:  when the carrier is in the load lock, close the valve between the chamber and the load lock, open back the nitrogen valve, turn down the load lock pump switch, wait until the vacuum levels reach atm pressure, and take out the carrier with your sample. 
Step 12- turning off the machine:  close the transfer valve, and open the nitrogen valve. Wait until the vacuum levels are almost at atm pressure but not at pressure, close the nitrogen valve and pull down the main chamber vacuum pump switch.
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