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[bookmark: _Hlk156285659][bookmark: _Hlk155699342]SUBJECT:	New Apprenticeable Occupation:  Nanotechnology Engineering 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:  Nanotechnology Engineering 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.

Nanotechnology Engineering 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 Nanotechnology Engineering Technician was submitted by Michael Hill, Sr. Director, Talent & Org Development, on behalf of Applied Materials Inc., were processed by Kirk Jefferson and approved by the OA Administrator on December 20, 2023.  

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 Nanotechnology Engineering Technician was submitted for an apprenticeability determination.

Nanotechnology Engineering Technician 
O*NET-SOC CODE:  17-3026.01
RAPIDS Code:  3066
Type of Training:  Time-based, Hybrid, Competency-based
[bookmark: _Hlk138331702]Term Length: Time-based 4000, Hybrid 4,000 – 6,000, Competency-based 2 Year

Nanotechnology Engineering Technician perform the following duties: 
· Assist nano-scientists or engineers in processing, measuring or characterizing nano-scale materials or objects according to physical or chemical properties;
· Collect or compile laboratory test data and perform appropriate analyses; and
· Monitor equipment during operation to ensure adherence to specifications for characteristics such as pressure, temperature, or flow.

5. [bookmark: _Hlk156285676]Inquiries. If you have any questions, please, contact Kirk Jefferson, Apprenticeship & Training Representative at 202-693-3399.

6. Attachments. 
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[bookmark: _Toc362336117][bookmark: _Toc502241293] Work Process Schedule

		Nanotechnology Engineering Technician



		Job Description: Implement production processes and operate commercial-scale production equipment to produce, test, or modify materials, devices, or systems of unique molecular or macromolecular composition. Operate advanced microscopy equipment to manipulate nanoscale objects. Work under supervision of nanoengineering staff.



		RAPIDS Code: 3066

		O*NET Code: 17-3026.01



		Estimated Program Length:  4000 Hours



		Apprenticeship Type:	 ☒ Competency-Based		☐ Time-Based		☐ Hybrid





[bookmark: _Toc362336118][bookmark: _Toc502241294]On-the-Job Learning Outline 

		Safety and Workplace orientation



		Competencies

		Date Completed

		Initial



		A. Learn and follow workplace and safety procedures and policies 

		

		 



		B. Adhere to Occupational Safety and Health Administration (OSHA) general Industry safety standards, including all applicable regulations, policies and procedures for health, emergency and environmental compliance. 

		

		 



		C. Demonstrate awareness of emergency procedures, First Aid, CPR, and bloodborne pathogens 

		

		 





											

		Quality and Reliability



		Competencies

		Date Completed

		Initial



		A. Understand corrective or preventive actions to assure or improve product quality or reliability. 

		

		 



		B. Recognize, develop, implement or participate in programs to address problems related to production, materials, safety, or quality. 

		

		 





											

		Cleanroom and Containment Free Manufacturing



		Competencies

		Date Completed

		Initial



		A. Understand cleanroom protocol for nanotechnology design and manufacturing. 

		

		 



		B. Adhere to cleanroom protocol for manufacturing, including proper gowning procedures, and equipment and material handling. 

		

		 



		C. Understand common contaminant sources, types, and effects and methods of contamination control in nanotechnology design and manufacturing. 

		

		 



		D. Maintain work area according to cleanroom or other processing standards. 

		

		 





											

		Equipment Setup, Operation & Maintenance



		Competencies

		Date Completed

		Initial



		A. Setup, operate, or maintain nanotechnology testing, processing, or production equipment in accordance with appropriate standard procedures, manufacturing practices, hazardous material restrictions, or health and safety requirements. 

		

		 



		B. Process nanostructures, using technologies such as Chemical Vapor Deposition, Atomic Layer Deposition, and Plasma Etching. 

		

		 



		C. Identify, report, troubleshoot, or repair nanotechnology processing or testing equipment problems. 

		

		 





											

		Prepare, Test, Inspect, Measure & Assess Results



		Competencies

		Date Completed

		Initial



		A. Set up and conduct experiments, tests, and analyses, using appropriate techniques and equipment. 

		

		 



		B. Assist nano-scientists or engineers in processing, measuring or characterizing nano-scale materials or objects according to physical or chemical properties. 

		

		 



		C. Produce images or measurements, using tools or techniques such as atomic force microscopy, transmission electron microscopy, scanning electron microscopy, optical microscopy, or particle size analysis. 

		

		 



		D. Inspect or measure thin films using various techniques or analytical tools.

		

		 



		E. Prepare materials for processing, inspection, assessment, or test. 

		

		 



		F. Collaborate with scientists or engineers to design or conduct experiments in developing, building, or testing products, processes, or procedures related to nanotechnology materials, components, structures, devices, or systems. 

		

		 





											

		Collect, Record, Investigate, Compile, Analyze and Report Technical Data



		Competencies

		Date Completed

		Initial



		A. Collect or compile laboratory test data and perform appropriate analyses. 

		

		 



		B. Review data to ensure and verify accuracy and regulatory compliance and investigate or report questionable test results. 

		

		 



		C. Interpret test results, compare them to established specifications and control limits, and make recommendations on appropriateness of data for release. 

		

		 



		D. Prepare technical reports or documentation such as deviation reports, testing protocols, and trend analyses. 

		

		 



		E. Prepare detailed verbal or written presentations for scientists, engineers, project managers, or upper management. 

		

		 



		F. Collaborate with nano-scientists or engineers in preparation of capability data, training materials, or other procedural specifications and documentation for transfer of processes to production 

		

		 





											

		Inform, develop, implement and monitor standards for products, processes or procedures



		Competencies

		Date Completed

		Initial



		A. Assist in the development or modification of industrial experimental or testing techniques, documentation, routines or procedures for nanoscale use. 

		

		 



		B. Evaluate technologies and procedures for improvement opportunities. 

		

		 



		C. Assist engineers in developing, standardizing, or testing new products, processes, or procedures. 

		

		 



		D. Develop, inform or implement programs to address problems related to production, materials, safety, or quality. 

		

		 



		E. Implement or inform new or enhanced design, methods, or processes for improved testing, or manufacture of nanotechnology materials or products. 

		

		 



		F. Monitor operational and testing processes and procedures to ensure conformance to established standards. 

		

		 



		G. Monitor equipment during operation to ensure adherence to specifications for characteristics such as pressure, temperature, or flow. 

		

		 





											

		Maintain operational records or records systems



		Competencies

		Date Completed

		Initial



		A. Understand the critical nature of company information security such as privacy, protecting confidential information, assets, online courses and specific procedures. 

		

		 



		B. Utilize processes and procedures that protect and maintain security of proprietary information, including but not limited to  any identifying information attached to materials and or containers. 

		

		 



		C. Maintain accurate record or batch-record documentation 

		

		 





											

		Leadership and mentoring



		Competencies

		Date Completed

		Initial



		A. Understand effective methods for equipment and process-based training. 

		

		 



		B. Understand effective means for giving and receiving corrective feedback. 

		

		 



		C. Understand effective work-based communication for effective teams and collaboration. 

		

		 





											

									




Suggested Related Instruction Outline

		Provider



		Name: 



		Address: 



		Email:

		Phone Number:



		Suggested Related Instruction Hours: 288







		Course Title

		Contact Hours



		A. Quantitative Reasoning - MATH F040A  

1. Create, apply, and interpret linear and exponential models to solve problems in contextualized, culturally relevant settings.  

2. Calculate, compare, and interpret measures of center to make decisions  

3. Apply quantitative reasoning strategies to culturally relevant applications drawn from business, economics, medicine, engineering, education, psychology, sociology, social sciences, life science, and health science.  

4. Use estimation and investigation of multiple representations of numbers and functions to assess claims from a variety of fields, such as environmental, health and wellness.  

5. Analyze personal finance options  

6. Use graphs to describe, interpret, synthesize, and predict.  

7. Analyze multivariable relationships and investigate what variables contribute to the formula.  

8. Practice mathematical habits of mind  

9. Select appropriate mathematical tools to solve problems and make decisions.  

10. Discuss mathematical problems and write solutions in accurate mathematical language and notation.

		60



		B. Introduction to Semiconductor Technology - ENGR F061A  

1. Identify types of semiconductor devices  

2. Understand time and frequency scales of micro/nanoelectronics  

3. Demonstrate proper safety equipment usage and procedures   

4. Understanding of the importance of semiconductors and industry innovations  

5. Demonstrate different wafer handing methods  

6. Understanding of contamination and how to prevent it  

7. Describe all Semiconductor Fabrication processes: Etch, Thin Film Deposition, Polishing, Implant, Lithography, Crystal growth, Diffusion, Annealing and Packaging  

8. Identify measurement tools and methods  

9. Interpret testing processes  

10. Understand basic troubleshooting topics and methods

		84



		C. Advanced Manufacturing - ENGR F101A  

1. Describe the basic electrical elements such as power supplies, components of circuits and basics of electrical conduction  

2. Understand Chemical / Gas Delivery  safety and chemical reactions  

3. Describe mechatronics systems and how they work: Motors, PLC&apos;s, Electro-mechanical, sensors, and troubleshooting  

4. Describe Basic Vacuum Technology: Gas flow, pumpdown, seals, fittings, reading vacuum gauges, an leak detections  

5. Describe Advanced Manufacturing Practices: Following procedures, reporting issues, reading diagrams and instructions, displaying sense of urgency and effective communication

		60



		D. Introduction to Engineering - ENGR F010  

1. Profession: Describe the branches of engineering, possible careers, and job prospects.   

2. Education: Identify and describe academic pathways to four-year degrees
develop and apply effective strategies to succeed academically.   

3. Ethics: Discuss engineering ethical principles and standards.   

4. Communication: Communicate technical knowledge effectively through written documents and oral presentations.   

5. Design: Identify, analyze, and develop solutions for engineering problems using the engineering design process.   

6. Teamwork: Work collaboratively in a team setting.   

7. Tools: Use modern engineering tools and practices. 

		84



		

		288
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