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SUBJECT:	New Apprenticeable Occupation:  Printed Circuit Board (PCB) Layout Designer

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:  Printed Circuit Board (PCB) Layout Designer

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.

Printed Circuit Board (PCB) Layout Designer 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 Printed Circuit Board (PCB) Layout Designer was submitted by Laura Nelson, Offering Leader, on behalf of IBM, were processed by Kirk Jefferson and approved by the OA Administrator on May 3, 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 Printed Circuit Board (PCB) Layout Designer was submitted for an apprenticeability determination.

Printed Circuit Board (PCB) Layout Designer 
O*NET-SOC CODE:  17-3012.00   
RAPIDS Code:  3053CB
Type of Training:  Competency-based
Average Term: 1 year

Printed Circuit Board (PCB) Layout Designer perform the following duties: 
•	Design and develop high density, multi-layered, and high speed printed circuit boards; and
•	Develop and improve upon robust layout solutions by incorporating system architecture requirements.

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

6. Attachments. 
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O*NET-SOC CODE:  17.3012.00		RAPIDS CODE:  3053CB



Job Description:  PCB Layout Designers create complex PCB layouts for IBM’s hardware products. They own the PCB layout implementation and demonstrate a profound understanding of all aspects of hardware development, manufacturing, test, and the numerous engineering skills involved signal integrity, power, and EMI/EMC engineers, among others. The job requires a resourceful problem solver who works around technical obstacles and works independently with little direct supervision.



		Job Functions (Responsibilities and/or tasks that are expected within the role)

		Validated by:

Initial and date



		1. Apply business and professional acumen skills.

		



		2. Apply agile principles and practices.

		



		3. Leverage Design Thinking practices.

		



		4. Design and develop high density, multi-layered, and high-speed Printed Circuit Boards (PCB).

		



		5. Prepare documents for PCB assembly, schematics, and fabrications using CAD software.

		



		6. Develop and improve upon robust layout solutions by incorporating system architecture requirements including existing component placements and routing.

		



		7. Coordinate input and collaborate with engineering and manufacturing teams to ensure product requirements are met.

		



		8. Support comprehensive design reviews and integrate feedback.

		







		Job Function 1: Apply business and professional acumen skills.



		Competencies

		Check each competency to indicate proficiency

		Completion Date & Initials



		A. Demonstrate key teamwork and collaboration behaviors.

		     

		



		B. Demonstrate strong communication skills.

		     

		



		C. Understand and model good feedback behaviors.

		     

		







		Job Function 2: Apply agile principles and practices.





		Competencies

		Check each competency to indicate proficiency

		Completion Date & Initials





		A. Understand, articulate, and demonstrate agile principles and practices.

		     

		







		Job Function 3: Leverage Design Thinking practices.



		Competencies

		Check each competency to indicate proficiency

		Completion Date & Initials



		A. Understand, articulate, and demonstrate Design Thinking.

		     

		







		Job Function 4: Design and develop high density, multi-layered, and high-speed Printed Circuit Boards (PCB).



		Competencies

		Check each competency to indicate proficiency

		Completion Date & Initials



		A. Demonstrate understanding of the principles of electricity and electrical power circuits, as well as the associated risks.

		     

		



		B. Demonstrate understanding of electrical engineering fundamentals, including the application of electricity, electronics, and electromagnetism.

		     

		



		C. Demonstrate basic understanding of power electronics - The functioning, design, and usage of electronics that control and convert electric power.

		

		



		D. Apply knowledge of the functioning of electronic circuit boards, processors, chips, and computer hardware and software, including programming and applications to ensure electronic equipment runs smoothly.

		

		



		E. Establish familiarity with devices and components that can be found in electronic systems from simple components such as amplifiers and oscillators, to more complex integrated packages, such as integrated circuits and printed circuit boards.

		

		



		F. Establish familiarity with electronic components, made up from a set of electronic circuits which are placed on semiconductor material, such as silicon

		

		



		G. Demonstrate ability to read and comprehend circuit diagrams showing the connections between the devices, such as power and signal connections.

		

		



		H. Demonstrate ability to design PCB, on time and on budget.

		

		







		Job Function 5: Prepare documents for PCB assembly, schematics, and fabrications using CAD software.



		Competencies

		Check each competency to indicate proficiency

		Completion Date & Initials



		A. Use computer-aided design (CAD) systems to assist in the creation, modification, analysis, or optimization of a design.

		     

		



		B. Demonstrate appropriate use of the various symbols, perspectives, units of measurement, notation systems, visual styles and page layouts used in technical drawings.

		     

		







		[bookmark: _heading=h.3znysh7][bookmark: _Hlk130905701]Job Function 6: Develop and improve upon robust layout solutions by incorporating system architecture requirements including existing component placements and routing.



		Competencies

		Check each competency to indicate proficiency

		Completion Date & Initials



		A. Analyze design drawings detailing the design of products, tools, and engineering systems to inform system architecture requirements impacting design.

		     

		



		B. Apply knowledge of placement, wiring, padstacks, board outline restrictions, constraint interpretation, and various tuning methods to develop layout solutions.

		     

		












		Job Function 7: Coordinate input and collaborate with engineering and manufacturing teams to ensure product requirements are met.



		Competencies

		

		



		A. Collaborate with engineers to ensure common understanding and discuss product design, development, and improvement.

		     

		



		B. Demonstrate understanding of the fundamentals of hardware development for products (for example, POWER Systems servers including OpenPOWER, Storage, Quantum, and Research systems.)

		     

		



		C. Apply knowledge of engineer principles like functionality, replicability, and costs in relation to the design and how they are applied in the completion of engineering projects.

		

		



		D. Demonstrate knowledge of the manufacturing process, including the steps required through which a material is transformed into a product, its development and full-scale manufacturing.

		     

		



		E. Generate fabrication and assembly data for manufacturing.

		

		







		Job Function 8: Support comprehensive design reviews and integrate feedback.



		Competencies

		Check each competency to indicate proficiency

		Completion Date & Initials



		A. Assemble documentation packages and produce drawing sets to be reviewed with engineering teams.

		     

		



		B. Execute final physical design and Valor checks, including analysis and resolution of any design-related issues.

		     

		










RELATED INSTRUCTION OUTLINE

Printed Circuit Board (PCB) Layout Designer 

O*NET-SOC CODE:  17.3012.00		RAPIDS CODE:  3053CB



		Professional Foundational Instruction 

		Formal Training Hours



		Employee Onboarding and Integration

		10 Hours



		Success Skills

		90 Hours



		

		



		Technical Foundational Instruction

		Formal Training Hours



		PCB Fundamentals

		



		•	Electricity Basics

		20 Hours



		•	Introduction to PCBs

		2 Hours



		•	Electronics and PCB Design

		110 Hours



		Tools

		



		•	ICLE

		4 Hours



		•	Cadence Allegro PCB Editor

		50 Hours



		•	Physical Design Process

		37 Hours



		

		



		Capstone Project – Design a card

		50 Hours



		

		



		Total Hours

		373 Hours








