Training protocol on sputter machine 
· Duration: 2-3 hours per session
· Location: FAB 1

Sputtering deposition overview:  Sputtering deposition is a physical vapor deposition (PVD) process used to create thin films on substrates by ejecting material from a target source. The process takes place inside a vacuum chamber, where a gas, typically argon, is introduced and ionized to form plasma. These ionized gas particles, often called ions, are accelerated towards the target material (the material to be deposited) by an applied electric field. When these ions strike the target, they knock off (or "sputter") atoms or molecules from the surface of the target.
The sputtered atoms then travel through the vacuum chamber and eventually deposit themselves onto the substrate, forming a thin film. Sputtering is commonly used to deposit metal, ceramic, or compound films, and it is particularly known for its ability to create uniform coatings with precise thickness control.
Key Features of Sputtering Deposition:
1. Vacuum Environment: Sputtering takes place in a controlled, low-pressure vacuum chamber to prevent contamination and to ensure a clean deposition.
2. Ionized Gas: Typically, plasma is created using an inert gas like argon. The ions from the plasma bombard the target material, ejecting its atoms.
3. Energy Transfer: When the energetic ions strike the target material, they transfer momentum, causing atoms or molecules to be ejected from the surface in a process called "sputtering."
4. Thin Film Formation: The ejected atoms or molecules travel in straight lines through the vacuum and deposit onto the substrate, creating a thin layer.
5. Types of Sputtering AJA orion sputtering machine have:
· DC / pulse DC Sputtering (different controllers): Uses direct current and is often used for conductive materials.
· RF Sputtering: Uses radio frequency power and is suitable for insulating or non-conductive materials.




Applications:
· Semiconductor Fabrication: Thin films of metals or oxides for integrated circuits.
· Optical Coatings: For anti-reflective or mirror coatings.
· Wear-Resistant Coatings: Hard coatings on tools and components.
· Decorative Finishes: Thin metal films for aesthetic purposes.


Session Topics
1. Introduction to Sputtering
· Basic principles of sputtering
· Types of sputtering (DC, RF, Magnetron, etc.)
2. Machine Components Overview
· Description of the main components 
· Understanding vacuum systems and their role in sputtering.
· Explanation of plasma generation and material ejection.
3. Safety Protocols
· Overview of safety guidelines and personal protective equipment (PPE).
· Emergency shutoff and fire safety procedures.
· Safe handling of materials and equipment.
4. Setting up the Sputtering Machine
· Step-by-step instructions on machine startup.
· Explanation of substrate loading 
5. Operating the Machine
· Power supply settings (DC, RF) and target material selection.
· Monitoring deposition parameters: pressure, power, and rate.
· Process timing and control.



6. Film Deposition Process
· Thickness control and uniformity.
· Common issues and solutions (arcing, poor adhesion, contamination).
· Deposition rates and optimization techniques.
7. Data Logging and Monitoring
· How to track and log key process parameters.
· Interpreting real-time data and adjusting for optimal results.
8. Advanced Techniques and Applications (If applicable)
· Multilayer deposition.
· Co-sputtering and reactive sputtering techniques.

Hands-On Practice
· Machine Setup: Participants practice setting up the sputtering machine.
· Film Deposition: Operating the machine to deposit thin films on test substrates.
· Parameter Adjustment: Fine-tuning sputtering parameters based on real-time results.
· Maintenance & Troubleshooting: Simulated troubleshooting and maintenance tasks.



