
Temescal E-Beam Evaporator

Procedure
1.0 SCOPE

This document establishes the procedures for e-beam evaporated deposition of thin metal films on silicon, GaAs, and other substrates in the Nanofabrication Laboratory.
2.0 APPLICABLE DOCUMENTS

Evaporator logbook 

System Component Operation Manuals
3.0 MATERIALS AND EQUIPMENT

Temescal e-beam evaporation System

Tweezers 
Quartz sensor crystals, Maxtek SC-101 P/N 103200-2 or equivalent

Isopropyl Alcohol

Gloves, cleanroom

Cleanroom wipes

Dark glasses, any welders lens (shade#6 or greater)

Microscope slides Fisher #12-550C 

4.0 GENERAL

4.1 The Temescal e-beam evaporator is configured for deposition of up to 6 materials sequentially, via a single e-gun and rotating 6 pocket crucible. 
The following materials are provided as standard in the evaporator:
Gold

Chrome

Aluminum

Platinum

Titanium

Nickel

If other materials are to be evaporated, you must contact lab staff and get permission to set up the recipe first. A crucible liner will be required for any non-standard material. To purchase a liner, specify to your vendor it is for a Temescal 15cc hearth. Make sure you have enough material to fill the liner at least 75% full to ensure no damage to the liner or system.

4.2 Vacuum Integrity Maintenance. Maintaining a low background pressure is necessary to deposit quality thin films. To avoid contamination these practices are to be followed:
4.2.1. Never touch any part(s) inside the chamber or part(s) going into the

chamber with bare hands or contaminated gloves.
4.2.2 Handle chamber fixtures and parts going into, the chamber with

gloves and/or vacuum system tools.
4.2.3 Avoid unnecessary touching/handling of chamber parts and vacuum

system tool, even with gloves on.
4.2.4 Clean any area or tool that will contact vacuum chamber parts by

wiping with lint-free wipes and isopropyl alcohol.
4.2.5 Do not use any material in the evaporator that has not been approved by the NanoFab engineer responsible for this system. This includes tape, plastic, or

any custom wafer holders.
4.2.6 The vacuum chamber should not be subjected atmosphere for excessive periods; pre-deposition preparation should be done in a timely manner to avoid such exposure.
4.2.7 A cleanroom mask must be worn while the chamber is open.
4.2.8 Use vacuum designated tools, provided at the station, only for their

intended use. Store tools in station cabinet after use.
4.2.9 Load only clean substrates and clean substrate holder/fixtures into

the vacuum chamber.
4.3 Emergency Shut Off: The red emergency button is located to the left and just below the chamber. This will shut down the whole system and should only be used in an emergency situation.
4.4 E-Gun Power Shut Off:  If the e-gun is malfunctioning and/or the process

appears abnormal, the following steps should be followed:
Press the “H. V. Off” button, then “Gun 1 Fil. Off” button on the front of the Hi Voltage control panel.
The Temescal E-beam evaporator shares the same user interface with the Filament evaporator and Sputtering system therefore the vacuum system operations described in this document are universal. Recipe parameters, starting pressures, vent sequences are different and this document is specific to the 
E-beam evaporator.

5.0 Operation:

5.1 Check log book to see if last user reported any problems. Contact staff if problem resolution has not been logged.

5.2 Login: You will select be shown how to login by the trainer:
5.3  Loading

5.3.1 Press “Engineering” button on top of screen to bring up system graphic. 

5.3.2 Verify system is pumping and chamber pressure at bottom of screen is reading low, (Ex: 5x10-6 torr)

5.3.3 Press “Vent” button at bottom of screen and button should turn grey. 

5.3.4 Wait until it chamber reaches atmosphere. (you will hear the N2 leaking out)

5.3.5 Lift chamber with handle all the way back. (N2 will stop flowing)

5.3.6 Inspect condition of chamber and vacuum any visible flakes of material from walls, e-gun, shutters and tooling. 

5.3.7 Replace viewport microscope slide. New slides need to be cleaned with isopropyl alcohol first. Place coated one in discard box.

5.3.8 Check crystal health reading on Maxtek thickness controller. If below 70% replace crystal. (Trainer will demonstrate how). New crystal health should be 98-100%.
5.3.9 Press the grey “Shutter” button in middle of screen. Shutter will open and button will turn green when open.
5.3.10 On the touchscreen, press the “Pocket” button at the bottom.  A window will pop up with 6 pockets to select from and the current pocket highlighted in green. Select the pocket with the material you will evaporate and verify that it is 2/3 to ¾ full. Add material with tweezers as necessary. 
5.3.11 Close the pocket controls window.
5.3.12 Close shutter, button will turn grey again.

5.3.13 If metallizing 4” wafers, carefully mount them into the top of the dome and use the clips to hold into position. 

5.3.14 If metallizing smaller pieces than 4”, you will need to take a stainless steel dummy wafer and attach the sample to it using the clips on the dummy wafer to hold it on. Then mount the dummy wafer into the dome.

6.0 Pump Down
6.0.1 Wipe the chamber O-ring with a lint free cloth and very small amount of isopropyl alcohol. Then dry it with a clean cloth.

6.0.2 Carefully close the chamber and push the pump button on the bottom of the screen. The button will turn grey and you will hear the pump start running. 

6.0.3 Hold down on the chamber handle with pressure until a noticeable change is heard from the pump.

6.0.4 Near the top of the screen, press the grey “Rotate” button and verify that the dome is rotating by looking thru the port hole. (The button will turn green while rotating.)

6.05 Press the “Rotate” button again and rotation should stop.

6.0.6 Allow system to pump until chamber reaches at least 2 x 10-6 torr before starting Hi Voltage or filament.

7.0 Recipes
The 6 standard metals kept in the system listed in section 4.1 have pre-set programs to provide uniform films at common evaporation rates. For most runs, the only parameter you will need to define is the final thickness.
7.0.1 Press “Recipe” button. The active recipe name is displayed near the top of the screen. Under the names are the process steps. 
For individual metal depositions, go to section 9.0 “Quckstart Run”
A recipe may contain from 1-15 discrete steps to make a complete recipe. To connect multiple step recipes, press the type of action for the step in the order it will take place.
Ex:

7.0.2 Select first step (1) then press one of the following buttons:
Skip (This step allows you to skip a pre-programmed step and immediately proceeds to the next step in the process)

Heat (This step will turn on the substrate heaters) 

To set heating parameters;

1. Touch the screen next to “Begin Pressure” and type in desired vacuum pressure to begin heating. Note: It is advised to keep pressures as low as possible. (ie. 2.5x10-6 or lower) press enter.
2. Touch the screen next to Rotation RPM to set rotation speed, press enter.

3. Touch the screen next to Run time to set duration at temperature. Press enter.
4. Touch the screen next to Temp. to set desired temperature for thermocouple. Press enter.

Deposit (This step defines parameters for the pocket, sweep and film deposition.)
To set Deposition parameters;

1. Select desired material by touching pocket button.

2. Verify the displayed parameters match the desired material.

3. Select desired final thickness by touching the screen next to “Thickness” then press enter.
Delay (This step is used mainly to cool down the melt between steps)
Always add a delay step between metallization layers
End (This step will end the process)
End must be displayed in all steps that are not selected.

8.0 Saving/Retrieving Recipes
Once the recipe is set, it can be saved for future use: Do NOT save a new recipe, until you have changed the name of the recipe! (This would be editing the standard programs and that is forbidden!)
8.0.1 To save: press “Save recipe to Disk”. Recipe uploaded successfully window will appear. Click OK.

8.0.2 To retrieve a saved recipe, press “Load Recipe from Disk”. A drop down window with saved recipes will appear. Select recipe to load, double click on it and press OK. Wait approx. 60 seconds for recipe to load and press OK. The selected recipe will now be active. You may edit the saved recipe by following the steps in section 7.
9.0 Quickstart Run
This section should be used for standalone runs with standard materials found in the E-beam system.

 No recipe parameters are to be saved in this mode!
9.0.1 Load and pump system per section 5.0 and 6.0.
9.0.2 Press “Recipe” button on top of screen and wait for recipe window to open.

9.0.3 Press “Load Recipe from Disk” button on bottom of screen. A pop-up window will appear. From the Recipe line drop down window, select a pre-set recipe for the material you will run, double click on it and press OK. Wait approx. 60 seconds for recipe to load.
Alum1=Aluminum

Titan1= Titanium

Chrome1= Chromium

Platinum1= Platinum

Gold1= Gold

Nickel1= Nickel

Press OK. The recipe you chose will be displayed at the top of the screen and the process steps will appear. There should be a “Deposit” in step 1 and all the rest will be “End”. Press OK on pop-up window.
9.0.4 Verify the pocket that you want to run is highlighted. 
9.0.5 Press the number next to “Thickness” until it has the numbers in white and select the desired final thickness for your layer.

9.0.6  Press Enter on the keyboard.

9.0.7  On the top left of screen press the “Process” button to enter the Process run screen.

9.0.8 Verify shutter graphic in center of screen shows a closed shutter. Press “Start” button in upper left corner of screen.

9.0.9  The system will download the recipe to the controller and start the run. You will see the power increasing to the first soak on the front of the Maxtek controller. You may view the melt from the front by opening the shutter briefly. Once the shutter opens, you may view the melt from the top viewport. Beam should be nearly centered and sweeping front to back to evenly heat the material.  If arcing or flashing is observed, press “Abort” button on front of controller and then press the “H.V. Off” and the “Gun Fil.Off” buttons on power supply immediately. Then call cleanroom staff.

9.10 When run is complete, controller will turn off. Press “H.V. Off” button, then “Fil. Off” button on High Voltage control.

9.11 Wait 10 minutes minimum, then vent system to unload per section 5.3. or to run another recipe without venting the chamber, repeat steps 9.0.2 thru 9.1.0.
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