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SUBJECT:	New Apprenticeable Occupation:  Microelectronics Technician

1. Purpose. To inform the staff of OA, State Apprenticeship Agencies (SAA), Registered Apprenticeship program sponsors, and other Registered Apprenticeship partners of the following new apprenticeable occupation:  Microelectronics Technician

2. Action Requested. OA staff should familiarize themselves with this bulletin and the attached Work Process Schedule and Related Instruction Outline, as a source for developing apprenticeship standards and/or providing technical assistance.

Microelectronics Technician will be added to the List of Occupations Recognized as Apprenticeable by OA located on www.apprenticeship.gov.  A suggested Work Process Schedule and Related Instruction Outline are attached.

3. Summary and Background. 
a. Summary – The occupation Microelectronics Technician was submitted by Diana Adel, Apprenticeship Program Manager, on behalf of Princeton Plasma Physics Laboratory, were processed by Kirk Jefferson and approved by the OA Administrator on July 17, 2024.  

b. Background – 

New/Revised Occupation Background - Under 29 CFR section 29.4, an occupation for a RAP must meet the following criteria to be determined apprenticeable:

a) Involve skills that are customarily learned in a practical way through a structured, systematic program of on-the job supervised learning:
b) Be clearly identified and commonly recognized throughout an industry;
c) Involve the progressive attainment of manual, mechanical, or technical skills and knowledge which, in accordance with the industry standard for the occupation, would require the completion of at least 2,000 hours of on-the-job learning to attain; and
d) Require related instruction to supplement the on-the job learning. 


4. New Apprenticeable Occupation. The occupation Microelectronics Technician was submitted for an apprenticeability determination.

Microelectronics Technician 
O*NET-SOC CODE:  17-3026.01
RAPIDS Code:  3079
Type of Training:  Time-based, Hybrid, Competency-based
[bookmark: _Hlk138331702]Term Length: Time-based 6000, Hybrid 4,000 – 6,000, Competency-based 3 Year

Microelectronics Technician perform the following duties: 
· Troubleshoot and repair Laboratory instrumentation (i.e. meters, gauges, scopes, etc.);
· Cleanroom Cleaning Procedures: Review cleaning schedule to maintain the cleanliness of surfaces, equipment, and discuss approved cleaning agents and methods to minimize particle generation; and
· Cleans, Install, operate, and troubleshoot electronic controls of laboratory and experimental systems.

5. Inquiries. If you have any questions, please, contact Kirk Jefferson, Apprenticeship & Training Representative at 202-693-3399.

6. Attachments. 
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WORK PROCESS SCHEDULE



		Microelectronics Technician



		Job Description: Applies theory and related knowledge of computer chip manufacturing and microelectronics, cleanroom, electrical, electronic and mechanical skills to fulfill all the duties of a microelectronics technician apprentice. PPPL is working with the semiconductor industry to develop new ways to fabricate capable, efficient, and cost-effective chips. Industry goals include a major expansion in the type and structure of the materials to be used, which must be implemented with atomic-scale precision. The Lab’s expertise in low-temperature plasmas, which are used in nearly half of all steps in fabricating computer chips, are helping to transform the next generation of computer chip manufacturing. A microelectronics technician will learn a variety of skills related to computer chip manufacturing and low-temperature plasmas including vacuum technology, electronics, computer control of laboratory equipment, and clean room best practices. 





		RAPIDS Code: 3079CB

		O*NET Code: 17-3026.01



		Estimated Program Length:  6000 Hours



		Apprenticeship Type:	Competency-Based





REFERENCES: 

PPPL Specific References: 

● Quality Assurance Program Description (QAPD) 

● ESHD 5008, PPPL Environmental Safety & Health Directives (Health and Safety Manual) 

● ESH-004, Job Hazard Analysis 

● ENG-019 PPPL Engineering Standards and Guidelines 

● ENG-030, PPPL Technical Procedures 

● ENG-055, Conduct of Operations 

PPPL SAFETY TRAINING: 

PPPL training required before the start of On-Job training: 

** Other training might be added depending on tasks and updated safety requirements. 

● General Employee Training (GET) 

● Cyber-Security Training 

● Ethics and Your Responsibility 

● PPPL Host Training:Foreign Visits and Assignments 

● Preventing Sexual Harassment 

● Lockout/Tagout Awareness 

● Hazard Awareness 

● Hazard Communication 

● Basic Electrical Safety 

● Job Hazard Analysis 

● D Site training (only needed if D-Site access is required)



		Areas 

		Approximate Hours



		Clean Room 

		



		Competencies 

		Date Completed 

		Initial



		Clean Room Hygiene & PPE

· Gowning for Classified Environments

· Sterilization Process Control

· Sterile Filtration Process Control

· Isolator Process Control

· Terminal Sterilization Process Control

		

		



		Clean Room Material Procedures

· Cleanroom Classification: 

· Understand the classification requirements for your cleanroom based on industry standards such as ISO 14644-1.  This will determine the permissible levels of airborne particles. 

· Cleanroom Design

· Monitoring and Testing:

· Reviewing monitoring programs for air quality, particle count, and other critical parameters. Supported by regular testing and validation procedures. 

· Documentation:

· Review of documentation of cleanroom process, training records, and testing results. 

· Emergency Response:

· Practice procedures for handling emergencies within the cleanroom, such as spills or equipment malfunctions. 

		

		



		Clean Room Processes

· Personnel Garments:

· Review cleanroom suits, hoods, gloves and shoe covers needed for personnel entering the cleanroom. 

· Train personnel on the correct procedures for donning and doffing cleanroom garments. 

· Cleanroom Cleaning Procedures

· Review cleaning schedule to maintain the cleanliness of surfaces, equipment, and discuss approved cleaning agents and methods to minimize particle generation. 

· Review and Practice 

· Cleanroom protocols and procedures ( Proper gowning techniques, Entry and exit procedures, emergency protocols, handling of materials and equipment.) 

		

		



		Clean Room Cleaning

· Facility Cleaning and Disinfection

		

		



		Clean Room Compliance & Regulations

· Vertical and Horizontal Unidirectional Air Flow

· Techniques of Walls and Floors

		

		



		Clean Room Maintenance & Repair

· Environmental Monitoring Sampling Plan Development

· Environmental Monitoring

		

		



		Technician Basic Skills - Electrical, Mechanical 

		



		Competencies 

		Date Completed 

		Initial



		Laboratory System Application and Procedures

· Electrical

· Mechanical

		

		



		Testing Equipment 

·  Multimeters

· Oscilloscopes

· And others 

		

		



		Installation Lab equipment and systems 

· Electrical

· Mechanical (Vacuum/Gas, Water Systems)

· Electronic

· Magnetics

· RF

		

		



		Maintenance and Repairs 

· Electrical

· Mechanical (Vacuum/Gas, Water Systems)

· Electronic

· Magnetics

· RF

		

		



		Industrial (Laboratory) Electronic Circuit Applications

· Apply knowledge of electronic circuits in experimental, process, and diagnostic systems

		

		



		Instrument Shop (Calibration Lab)

· Troubleshoot and repair Laboratory instrumentation (i.e. meters, gauges, scopes, etc.)

		

		



		Programmable Controllers

· Apply knowledge of various types of controllers

· Install, troubleshoot and programming of experimental parameters

		

		



		Electronic Controls

· Install, operate, and troubleshoot electronic controls of laboratory and experimental systems

		

		



		Drawing and CAD (Electrical and Mechanical)

· Demonstrate ability to create, revise, or modify mechanical and electrical drawings

		

		



		Soldering and desoldering

· Demonstrate ability to solder and desolder various types of electronic devices, controls, and circuits

		

		







ON-THE-JOB TRAINING (OJT): 

The Microelectronics Technician apprentice program shall be considered completed when the apprentice has satisfactorily completed all the below areas and RTI. The apprentice(s) shall be rotated through the following work processes. With the sponsor making work assignments based on the approximate hours specified in each of the work processes




RELATED INSTRUCTION OUTLINE

Microelectronics Technician

O*NET-SOC CODE:17.3026.01 RAPIDS CODE:



Related Technical Instruction: 

Classroom training per Raritan Valley Community College(432 hours): 

		Electrical Systems 

· Electrical Units 101 

· Safety for Electrical Work 111

· Introduction to Circuits 201

· Introduction to Magnetism 211

· DC Circuit Components 221

· AC Fundamentals 241

· Electrical Print Reading 261

· DC Power Sources 271

· AC Power Sources 281

· Series Circuit Calculations 301 

· Parallel Circuit Calculations 311

		25



		Hydraulics and Pneumatics

· Introduction to Fluid Systems 101 

· Introduction to Hydraulic Components 221

· Introduction to Pneumatic Components 231

· Pneumatic Power Variables 311

· Pneumatic Power Sources 312

· Pneumatic Control Valves 351

· Pneumatic Schematics and Basic Circuit Design 352

		15



		Inspection 

· Basic Measurement 101

· Blueprint Reading 131

· Types of Prints & Engineering Drawings 132 

· Introduction to GD&T 301

· Major Rules of GD&T 311

· GD&T Applications 312

		15



		Lean

· Lean Manufacturing Overview 101

· Continuous Process Improvement: Managing Flow 124

· Continuous Process Improvement: Identifying and Eliminating Waste 125

· Developing a Lean Culture 135

· Total Productive Maintenance 141

· SPC Overview 211

· Total Quality Management Overview 261

		15



		NIMS

· NIMS Core Measurement and materials Skills 211

		250



		Quality

· Quality Overview 111

· ISO 9001:2015 Review 122

		15





		Safety

· Introduction to OSHA 101

· Personal Protective Equipment 111

· SDS and Hazard Communication 151

· OSHA Hazard Communication Labels Overview 152

· Hazardous Materials Handling 155

· Bloodborne Pathogens 161

		15



		Shop Essentials( Applied Mathematics) 

· Math Fundamentals 101 

· Applied and Engineering Sciences 110

· Math: Fractions and Decimals 111

· Shop Geometry Overview 170

· Geometry: Circles and Polygons 171

· Trigonometry: The Pythagorean Theorem 201

· Algebra(needs to be added)

		15



		Soldering

· What is Soldering?110

· Safety for Soldering 115

· Soldering Equipment 130

· Soldering Applications 200

· Solder and Flux Selection 210

		15



		Clean Room Specialized Classes

· Sterile Manufacturing experience

· VR Hand Washing

· Gowning for Classified Environments

· Sterilization Process Control

· Terminal Sterilization Process Control

· Sterile Filtration Process Control

·  Isolator Process Control

· Facility Cleaning and Disinfection

· VR Techniques of Walls and Floors

· Air Flow Pattern Studies

· VR Vertical and Horizontal Unidirectional Air Flow

· Environmental Monitoring

· VR Environmental Monitoring Sampling Plan Development

· Manufacturing Equipment Use Cycle 

· International Standards Organization (ISO) 

· Good Manufacturing Practice (GMP)

· Statistical Process Control (SPCs)

· Aseptic 

		25



































25



		Additive manufacturing basics 

· What is 3D Printing

· Types of 3D Printing Technologies

· Applications/Materials of 3D Printing

·  Preparing Files for Printing

·  Hands-On Demonstration

		50



		Intro to Microelectronics Packaging 

· Ultrasonic wire bonding

· Flip chip bonding

· die bonding

· wafer dicing

· lapping / polishing of semiconductors

· Printed circuit board  

· (PCB) layouts 

		25



		Abatement systems  

· Specific to a cleanroom - Exhaust Abatement Systems, also known as scrubbers, used to detoxify various gasses used in manufacturing processes and discharge them safely into the atmosphere

· Cleanroom equipment such as etchers, deposition tools produce toxic gasses that must be controlled and released into a system where they can be handled safely

· General construction of such a system, design and what it can handle, how it works, maintenance, troubleshooting, major vendors

· Legislation on how these gasses have to be handled

		17



		American Vacuum Society Short course- Fundamentals of Vacuum

· Understand vacuum fundamentals essential to operating, maintaining, designing, or using vacuum systems.

· Know the working principles and limitations of pumps, gauges, and other vacuum system components.

· Understand the procedures for operating and performing preventive maintenance on vacuum systems, including analyzing and troubleshooting malfunctioning vacuum systems and leak detection.

· Learn the design concepts involved in matching equipment and instrumentation to applications

		40



		Total Hours

		432
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