STANDARD OPERATING PROCEDURE

 
 
ULVAC MILA-3000
Annealer
	Ref: QED

	Date:22/03/06

	Review date: 17/04/08


	Emergency Procedures and Shut down: 
Close all gas line valves including main gas bottles.
Turn off power to annealer.
Close water valves.
Notify Custodian.


	Description: An infrared lamp is used to rapidly heat a carbon susceptor and a sample contained inside a quartz chamber up to a maximum of 1200C. Air, argon, or a forming gas consisting of a maximum of 5% hydrogen in nitrogen may be used during the process. Volatile waste products are removed to the laboratory exhaust system.

	Authorised Users: Oleh Klochan

	· Authorisation provided by:  Oleh Klochan 

	· Custodian of equipment: Alex Hamilton 

	· Training required for task provided by:  Oleh Klochan 

	· Supervision required for task: Not required if trained. 

	· Responsibility for review of this SOP: Jack Cochrane. 

	Resources:

	·  Equipment: Annealer and connected nitrogen, argon and 15% hydrogen/nitrogen gas. 

	· Substances: Samples, nitrogen, argon and 15% hydrogen/nitrogen gas. 

	· PPE: Gloves/eye goggles 

	Ref Risk Assessment: See Risk Assessment Folder in Lab

	Clean up and Waste Disposal: Waste solvents to be placed in Solvent Waste Disposal Drum. Waste glass to be placed in “Glass Waste” drum. Gloves to be placed in “Used gloves” bin

	Control measures: Refer to Risk Assessment____

	Key Hazards: Compressed argon gas. 
Compressed and flammable 15% hydrogen/nitrogen gas.
Hot surfaces.
Flammable gas.

	Risks from Hazard: Refer to Risk Assessment.

	Control Measure including PPE: Refer to Risk Assessment.


 
Note: Step by step instructions over page.

Rapid Thermal Annealer – Instructions

Annealing/cooling gas setup

The current gas setup is based on the following operation steps:

Step 1. Venting the chamber before allowing annealing gas. For venting purposes, nitrogen gas line is used. Nitrogen is flowing through the right hand side 30 l/min flow-meter (by default rate is set on max ~17l/min). This process is imperative when forming gas is used for annealing in order to displace the oxygen from the chamber.

Step2. Venting/annealing the chamber with the annealing gas. Pressurized Ar or forming gas used as the annealing gas. It flows through the left hand side 1 l/min flowmeter. In case of forming gas, it should be diluted to =<5 % (non flammable) from 15 % (highly flammable) mixture in the gas cylinder. For that purpose the middle 1 l/min flow meter is used to allow nitrogen from nitrogen line to mix with the forming gas. Adjust the left hand side regulator to 0.2 l/min (undiluted forming gas) and the middle regulator to 0.4 l/min (nitrogen gas) giving total flow of 0.6 l/min of diluted (~5%) forming gas. In case of Ar gas adjust left hand side flow meter to required flow rate <0.6 l/min and keep the middle flow meter (nitrogen gas) shut.

Step3. Cooling the chamber/sample after anneal. For cooling nitrogen gas is used. Nitrogen is flowing through the right hand side 30 l/min flow-meter (by default rate is set on max ~25l/min). 

NB Use the combustible gas leak detector each time the forming gas bottle has been replaced or gas setup is modified. SHOULD be done only by maintenance personnel. 

Start up

1. Choose the annealing gas by setting the annealing gas valve (behind the laptop) into Ar (argon) or F (forming gas) position

2. Open the main gas tap on the forming gas or argon cylinder 
3. Check the low- pressure regulator on the cylinder is set to 100 kPa 
4. Check that the three-way valve is in OFF position (above the flowmeters)

5. Open (fully) the main nitrogen valve near the fume cabinet

6. Open the annealing gas valve at the back of the annealer

7. Check if the cooling water inlet tap and outlet tap are opened (behind the Edwards evaporator)

8. Check if the 20A power point is turned ON (C.B. 1.15)

9. Turn on the power switch on the right-hand side panel of the annealer 
Loading/Unloading

10. Undo two bolts holding the sample moving flange and carefully slide it out

11. Don’t touch the quartz sample holder with bare hands

12. Put/take  your samples on/from  the carbon susceptor
13. Slide the sample moving flange in place and tighten two bolts manually tight.
Operation

14. Vent the chamber with nitrogen gas (3 min at max flow) by turning the three-way valve into “N2 flush” position (flow rate ~17 l/min on right hand side 30 l/min nitrogen flow meter). Refer to Annealing/cooling gas setup section. 
15. Vent with annealing (forming or argon) gas for 2 min by turning the three-way valve into “gas” position. For forming gas (flow rate 0.2 l/min on left hand side flow-meter  + 0.4 l/min middle flow meter). For argon (flow rate <0.6 l/min on left hand side flow-meter + middle flow meter is shut). Refer to Annealing/cooling gas setup section.
16. Press the HEAT button ON on the front panel of annealer (the LED should light on indicating that the power can be applied to the IR lamp)

17. Choose the annealing pattern (preset) by pressing PTN button on the temperature controller front panel.

18. Press and hold for about 2-3s RUN button on the temperature controller front panel (program starts)

19. When the anneal has finished, to cool the sample turn the three way valve immediately into nitrogen “N2 flush” position. Refer to Annealing/cooling gas setup section.
20.  Shut the left hand side and right hand side flow-meters.  

21. Allow the system to cool-down for 10 min before removing the sample from the chamber. Sample temperature should not exceed 35 (C.

22. Turn the three-way valve into OFF position

23. Press the HEAT  button off on the front panel of the annealer (the LED should go off)

24. To unload the sample follow the Loading/Unloading Section

Shutdown
25. Check that the HEAT button on the front panel of the annealer is off  (the LED should go off)
26. Check that the three-way valve is in OFF position 
27. Close the valve on the annealing gas line at the back of the annealer
28. Shut the main gas tap on the corresponding cylinder  
29. Shut the main nitrogen valve near the fume cabinet
30. Turn off the power by pressing the power button off on the right side of the annealer 
31. Switch off the water flow by closing inlet and outlet valves on the cooling water line (behind the Edwards evaporator)

32. Clean up the area 
33. Notify responsible people if any problems occurred and fill the logbook 
Programming Omron Temperature controller

Refer to MILA-3000 manual in order to program the temperature controller.

Hazards

Burns
After the anneal the quartzware may still be several hundred degrees Centigrade when pulled immediately. Cool down at least for 10 min before pulling the sample moving flange out. 

Explosion
Too-high inlet gas pressures may cause backpressure, possibly resulting in an explosion. Keep the pressure on the bottle regulator set to 100 kPa. 

Electrocution
This danger exists with any electrical system. Repair or troubleshooting may be done only by maintenance personnel unless specified. 

Fire
Thermal runaway may result for a number of reasons, perhaps causing a fire. The machine must be closely watched during operation. 

15% mixture of hydrogen in nitrogen is highly flammable. Avoid heat, sparks, contact with oxygen.

Asphyxiation
May result if changes in the operating procedures are performed without approval from the custodian of equipment. Also known as strangulation.
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