BULLETIN 2018-39	April 11, 2018
	U.S. Department of Labor
Employment and Training Administration, Office of 
Apprenticeship (OA) 
Washington, D.C.  20210
	Distribution:
A-541 Hdqtrs
A-544 All Field Tech
A-547 SD+RD+SAA+; Lab.Com

	Subject:  Revision to an Existing Apprenticeable Occupation:  IT Lab Technician 
(Existing Title:  Electronics Technician)
Code: 200.1     

	Symbols: DPQSP/KAJ
	
	Action: Immediate

	PURPOSE:  To inform the staff of OA, State Apprenticeship Agencies (SAA), Registered Apprenticeship program sponsors, and other Registered Apprenticeship partners of a revision to an existing apprenticeable occupation:
    
                                         IT Lab Technician 
                                         (Existing Title:  Electronics Technician)
                                         O*NET-SOC Code:  17-3023.01     
                                         RAPIDS Code: 0169CB
                                         Type of Training:  Competency-based     

BACKGROUND:  Ms. Kelli Jordan, Talent Leader on behalf of International Business Machine (IBM), submitted the following occupation:  IT Lab Technician (Existing Title:  Electronics Technician) for apprenticeability determination for a revision to the type of training to include the competency-based approach.

The revision of IT Lab Technician (Existing Title:  Electronics Technician) has added a newly available apprenticeship training approach – competency-based.  IT Lab Technician perform the duties of: 
•	Laying out, building, testing, troubleshooting, repairing, and modifying developmental and production electronic components, parts, hardware, equipment, and systems;
· Testing computer equipment, and machine tool numerical controls for various systems labs; applying principles and theories of electronics, electrical circuitry, electronic and electrical testing.

ACTION:  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. 

If you have any questions, please contact Kirk Jefferson, Apprenticeship and Training Representative at (202) 693-3399.

IT Lab Technician (Existing Title:  Electronics Technician) will be added to the list of occupations as a competency-based occupation by OA when the list is reissued.  

NOTE:  This bulletin is being sent via electronic mail.

Attachments  
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IT Lab Technician  WPS


IT Lab Technician WPS
WORK PROCESS SCHEDULE


IT LAB TECHNICIAN (MATERIALS AND PACKAGING)

(Existing Title:  Electronics Technician)


O*NET-SOC CODE:  17-3023.01   RAPIDS CODE:  0169CB

Work Processes


		On-The-Job Learning:

		Validated by Manager / Mentor

		Date



		Principles and Practices



		1. Apply Professional development practices

		

		



		2. Understand and adopt organizational policy and practices

		

		



		General Lab Operations 



		1. Understand and apply general lab operations

		

		



		2. Perform general and specific safety procedures and practices

		

		



		3. Understand procurement process and tools

		

		



		4. Data Analysis

		

		



		5. Tool Maintenance

		

		



		Materials/Packaging Analysis



		1. Understand Packaging Assembly Overview

		

		



		2. Use tool operation for inspection / data collection

		

		



		3. Apply principles of Measurement Techniques

		

		





Competencies and Performance Criteria


Foundational Competencies


		#

		Knowledge / Skill / Behavior

		Description



		Principles and Practices



		1.0

		B

		Demonstrate key teamwork, communication, and collaborative behaviors



		2.0

		B

		Understand and model good feedback behaviors



		3.0

		K

		Demonstrate knowledge of organizational policies and procedures



		General Lab Operations



		4.0

		K / S

		Demonstrate general lab safety and operations



		5.0

		K / S

		Demonstrate knowledge of procurement processes and tools



		Materials/Packaging Analysis



		6.0

		K

		Demonstrate knowledge of Package Assembly



		7.0

		K / S

		Demonstrate knowledge and ability to measure chemical and physical properties



		8.0

		K / S

		Demonstrate knowledge and ability to operate any of the following tools to prepare samples



		9.0

		K / S

		Demonstrate any of the following principles of Measurement Techniques



		10.0

		K / S

		Demonstrate any of the following tool operation and maintenance for data collection



		11.0

		K / S

		Demonstrate ability to analyze and summarize data





Evidence Types


		Evidence Code

		Description



		O

		Observation



		Q&A

		Questions and answers



		P

		Learner products



		RA

		Reflective accounts / personal statements



		S

		Simulation



		PD

		Professional discussion



		A

		Assignments, projects, case studies



		MT

		Mentor testimony



		EW

		Expert witness evidence



		RPL

		Recognition of prior learning





Foundational Performance Criteria


		Job Role

		IT Lab Technician (Materials and Packaging Analysis)



		O*NET-SOC-Code

		17-3023.01   



		Apprenticeship Level

		Foundation



		Guided Learning Hours

		152



		Competency Outcomes




		Assessment Criteria




		Evidence Type




		Sign Off Signature and Date



		1.0 Demonstrate key teamwork, communication and collaborative behaviors

		1.1 Articulate the value behind and demonstrate effective teamwork and collaboration


1.2 Demonstrate adaptability and flexibility


1.3 Demonstrate strong communication skills through the selection of the appropriate communication method for each message


1.4 Demonstrate strong presentation skills through quality materials and clear presentation


1.5 Demonstrate appropriate use of email for general communications


1.6 Demonstrate appropriate use of Slack for general communications


1.7 Demonstrate appropriate use of Slack as a collaboration tool

		☒ O


☐ Q&A


☐ P


☒ RA


☒ S


☐ PD


☐ A


☒ MT


☒ EW


☒ RPL

		



		2.0 Understand and model good feedback behaviors

		2.1 Understand the importance of feedback in all we do


2.2 Successfully leverage Net Promoter Score methodology


2.3 Deliver quality feedback to team members


2.4 Receive feedback gracefully and act on it


2.5 Model goal setting behaviors through performance management system


2.6 Model a culture of feedback with all team members

		☒ O


☒ Q&A


☐ P


☒ RA


☐ S


☐ PD


☐ A


☒ MT


☐ EW


☒ RPL

		



		3.0 Demonstrate knowledge of organizational policies and procedures

		3.1 Understand and demonstrate knowledge around Business Conduct Guidelines, cybersecurity and other organizational policies as required

		  O


  Q&A


  P


  RA


  S


  PD


  A


  MT


  EW


  RPL

		



		4.0 Demonstrate general lab safety and operations

		4.1 Demonstrate knowledge of General Safety Guidelines


4.2 Demonstrate knowledge of Site Lab and Department Safety Procedures


4.3 Demonstrate knowledge of New Hire Safety and Environmental Training


4.4 Demonstrate knowledge of Fundamentals of Ergonomics for Office, Remote, and Mobile Employees

4.5 Demonstrate knowledge of HAZCOM Safety Training


4.6 Demonstrate knowledge of Hoist Safety


4.7 Demonstrate knowledge of Ionizing Radiation Safety

4.8 Demonstrate knowledge of Laboratory Chemical Hygiene

4.9 Demonstrate knowledge of Laser Safety

4.10 Demonstrate knowledge of Lead Safety and the OSHA Lead Standard

4.11 Demonstrate knowledge of “Lock-Out / Tag-Out” LOTO “Affected/Authorized Employee”

4.12 Demonstrate knowledge of Ergonomic Training


4.13 Demonstrate knowledge of Use of Personal Protective Equipment


4.14 Demonstrate knowledge of Failure Analysis and Characterization Overview

		  O


  Q&A


  P


  RA


  S


  PD


  A


  MT


  EW


  RPL

		



		5.0 Demonstrate knowledge of procurement processes and tools

		5.1 Demonstrate ability to apply Procurement Processes Practices


5.2 Demonstrate ability to use and leverage procurement tools

		  O


  Q&A


  P


  RA


  S


  PD


  A


  MT


  EW


  RPL

		



		6.0 Demonstrate knowledge of Package Assembly

		6.1 Demonstrate knowledge of Package Assembly fundamentals

		  O


  Q&A


  P


  RA


  S


  PD


  A


  MT


  EW


  RPL

		



		7.0 Demonstrate knowledge and ability to measure chemical and physical properties

		7.1 Demonstrate ability to measure chemical properties


7.2 Demonstrate ability to measure physical properties

		  O


  Q&A


  P


  RA


  S


  PD


  A


  MT


  EW


  RPL

		



		8.0 Demonstrate knowledge and ability to operate any of the following tools to prepare samples 

		8.1 Demonstrate ability to utilize a diamond blade and wire saw

8.2 Demonstrate ability to apply sample preparation techniques using standard metallographic epoxy mounts

8.3 Demonstrate ability to utilize manual and automatic polishing tools

8.4 Demonstrate knowledge of and ability to utilize chemical etchants used in sample preparation

8.5 Demonstrate knowledge of and ability to utilize dye penetrants & test methods

8.6 Demonstrate ability to utilize manual semiconductor chip cleaving or cutting tools

		  O


  Q&A


  P


  RA


  S


  PD


  A


  MT


  EW


  RPL

		



		9.0 Demonstrate any of the following principles of Measurement Techniques

		9.1 Demonstrate knowledge of optical & digital microscopes (bright & dark field, cross polarized, UV light)

9.2 Demonstrate knowledge of Scanning Electron Microscope (SEM) overview & fundamentals

9.3 Demonstrate knowledge of Dual Beam Focused Ion Beam (DBFIB) overview & fundamentals

9.4 Demonstrate knowledge of 3D CT Scan (X-Ray) overview

9.5 Demonstrate knowledge of TDMS (Thermal Desorption Mass Spectroscopy)

9.6 Demonstrate knowledge of FTIR (Fourier Transform Infrared) Spectroscopy

9.7 Demonstrate knowledge of DSC (Differential Scanning Calorimetry) and TGA (Thermo-Gravimetric Analysis)


9.8 Demonstrate knowledge of AES (Auger Electron Spectroscopy)

9.9 Demonstrate knowledge of TOFSIMS (Time-of-Flight Secondary Ion Mass Spectroscopy)

9.10 Demonstrate knowledge of XPS (X-ray photoelectron spectroscopy)

9.11 Demonstrate knowledge of XRD/XRR (X-Ray Diffraction / Reflectance)

9.12 Demonstrate knowledge of XRF (X-Ray Fluorescence)

9.13 Demonstrate knowledge of AFM (Atomic Force Microscopy)

		  O


  Q&A


  P


  RA


  S


  PD


  A


  MT


  EW


  RPL




		



		10.0 Demonstrate any of the following tool operation and maintenance for data collection

		10.1 Demonstrate ability to operate and maintain Optical and Digital Microscopes

10.2 Demonstrate ability to operate and maintain a Scanning Electron Microscope (SEM)

10.3 Demonstrate ability to operate and maintain a Dual Beam Focused Ion Beam (DFIB)

10.4 Demonstrate ability to operate and maintain a 3D X-RAY machine

10.5 Demonstrate ability to operate and maintain a TDMS (Thermal Desorption Mass Spectroscopy) tool

10.6 Demonstrate ability to operate and maintain a FTIR (Fourier Transform Infrared) Spectroscope

10.7 Demonstrate ability to operate and maintain DSC (Differential Scanning Calorimetry) and TGA (Thermo-Gravimetric Analysis) tools


10.8 Demonstrate ability to operate and maintain an Auger Electron Spectroscope

10.9 Demonstrate ability to operate and maintain a TOFSIMS (Time-of-Flight Secondary Ion Mass Spectroscopy) tool

10.10 Demonstrate ability to operate and maintain an XPS (X-Ray Photoelectron Spectroscopy) tool

10.11 Demonstrate ability to operate and maintain XRD/XRR (X-Ray Diffraction / Reflectance) tools

10.12 Demonstrate ability to operate and maintain XRF (X-Ray Fluorescence)

10.13 Demonstrate ability to operate and maintain AFM (Atomic Force Microscopy)

		  O


  Q&A


  P


  RA


  S


  PD


  A


  MT


  EW


  RPL




		



		11.0 Demonstrate ability to analyze and summarize data

		11.1 Demonstrate ability to conduct data analysis and to summarize collected data

		  O


  Q&A


  P


  RA


  S


  PD


  A


  MT


  EW


  RPL

		





RELATED INSTRUCTION OUTLINE

IT LAB TECHNICIAN (MATERIALS AND PACKAGING)

(Existing Title:  Electronics Technician)


O*NET-SOC CODE: 17-3023.01   RAPIDS CODE:  0169CB

Professional Foundational Instruction


		Professional Foundational Instruction

		Formal Training Hours



		Professional Foundation Training


· Employee onboarding and integration


· Career Success skills

		54





Technical Foundational Instruction 


		

		Formal Training Hours



		General Lab Operations 



		· Understand and apply general lab operations

		43



		· Perform general and specific safety procedures and practices

		



		· Understand procurement process and tools

		



		Materials/Packaging Analysis



		· Understand Packaging Assembly Overview

		55



		· Apply principles of Measurement Techniques

		



		· Tool operation to prepare samples

		



		· Tool operation and maintenance for data collection

		



		· Data Analysis

		



		TOTAL HOURS

		152





WORK PROCESS SCHEDULE


IT LAB TECHNICIAN (Microelectronics Assembly)

(Existing Title: Electronics Technician)


O*NET-SOC CODE: 17-3023.01   RAPIDS CODE:  0169CB

Work Processes


		On-The-Job Learning:

		Validated by Manager / Mentor

		Date



		Organizational Principles and Practices



		1. Apply IBM Professional development practices

		

		



		2. Understand and adopt organizational policy and practices

		

		



		General Lab Operations 



		1. Understand and apply general lab operations 

		

		



		2. Perform general and specific safety procedures and practices

		

		



		3. Understand procurement process and tools

		

		



		4. Understand assembly processes

		

		



		5. Understand ancillary packaging development processes

		

		



		6. Understand export compliance

		

		



		Unit Process Testing



		1. Understand and Apply Theory of Operation

		

		



		2. Fixturing use and modification

		

		



		3. Raw Material Handling

		

		



		4. Component Processing

		

		



		5. Data Collection and Retention

		

		



		6. Preventative and Required Maintenance

		

		



		7. Metrology

		

		





Competencies and Performance Criteria


Foundational Competencies


		#

		Knowledge / Skill / Behavior

		Description



		Principles and Practices



		1.0

		B

		Demonstrate key teamwork, communication, and collaborative behaviors



		2.0

		B

		Understand and model good feedback behaviors



		3.0

		K / B

		Demonstrate knowledge of organizational policies and procedures



		General Lab Operations



		4.0

		K

		Demonstrate knowledge of Lab Operations and Fundamentals



		5.0

		K 

		Demonstrate knowledge of Failure Analysis Operations



		6.0

		K / S / B

		Demonstrate knowledge of Lab Safety



		7.0

		K 

		Demonstrate knowledge of procurement processes and tools



		8.0

		K

		Demonstrate knowledge of Export Compliance regulations



		9.0

		K

		Demonstrate knowledge of Microelectronic Packaging Assembly Processes



		10.0

		K

		Demonstrate knowledge of Packaging Development Processes



		Unit Process Training



		11.0

		K / S

		Demonstrate knowledge of raw material handling and tracking



		12.0

		K / S

		Demonstrate knowledge of Component Processing



		13.0

		K / S

		Demonstrate knowledge of Data collection & retention



		14.0

		K / S

		Demonstrate knowledge of Preventative Maintenance and Tool Repair



		15.0

		K / S

		Demonstrate knowledge of Metrology





Evidence Types


		Evidence Code

		Description



		O

		Observation



		Q&A

		Questions and answers



		P

		Learner products



		RA

		Reflective accounts / personal statements



		S

		Simulation



		PD

		Professional discussion



		A

		Assignments, projects, case studies



		MT

		Mentor testimony



		EW

		Expert witness evidence



		RPL

		Recognition of prior learning





Foundational Performance Criteria


		Job Role

		IT Lab Technician (Microelectronic Assembly)



		O*NET-SOC-Code

		17-3023.01 



		Apprenticeship Level

		Foundation



		Guided Learning Hours

		176



		Competency Outcomes


  

		Assessment Criteria




		Evidence Type




		Sign Off Signature and Date



		12.0 Demonstrate key teamwork, communication and collaborative behaviors

		12.1 Articulate the value behind and demonstrate effective teamwork and collaboration


12.2 Demonstrate adaptability and flexibility


12.3 Demonstrate strong communication skills through the selection of the appropriate communication method for each message


12.4 Demonstrate strong presentation skills through quality materials and clear presentation


12.5 Demonstrate appropriate use of email for general communications


12.6 Demonstrate appropriate use of Slack for general communications


12.7 Demonstrate appropriate use of Slack as a collaboration tool

		☒ O


☐ Q&A


☐ P


☒ RA


☒ S


☐ PD


☐ A


☒ MT


☒ EW


☒ RPL

		



		13.0 Understand and model good feedback behaviors

		13.1 Understand the importance of feedback in all we do


13.2 Deliver quality feedback to team members


13.3 Receive feedback gracefully and act on it


13.4 Model goal setting behaviors through performance management system


13.5 Model a culture of feedback with all team members

		☒ O


☒ Q&A


☐ P


☒ RA


☐ S


☐ PD


☐ A


☒ MT


☐ EW


☒ RPL

		



		14.0 Demonstrate knowledge of organizational policies and procedures

		14.1 Understand and demonstrate knowledge around IBM Business Conduct Guidelines, cybersecurity and other organizational policies as required


14.2 Model professional behavior and utilize established security protocols

		  O


  Q&A


  P


  RA


  S


  PD


  A


  MT


  EW


  RPL

		



		15.0 Demonstrate knowledge of Lab Operations and Fundamentals

		15.1 Demonstrate knowledge of Microelectronic Packaging components and their function


15.2 Demonstrate knowledge of the sequential process steps used to fabricate Microelectronic Packages

15.3 Demonstrate knowledge of the layout of the assembly line

		  O


  Q&A


  P


  RA


  S


  PD


  A


  MT


  EW


  RPL

		



		16.0 Demonstrate knowledge of Failure Analysis Operations

		16.1 Demonstrate knowledge of common microelectronic Failure Analysis techniques 


16.2 Demonstrate knowledge of how microelectronic packaging assembly processes can be aided by Failure Analysis

		  O


  Q&A


  P


  RA


  S


  PD


  A


  MT


  EW


  RPL

		



		17.0 Demonstrate Knowledge of Lab Safety

		17.1 Demonstrate knowledge of 2017 IBM General Safety and Environment Course

17.2 Demonstrate knowledge of East Fishkill Site Common Department Safety Procedure

17.3 Demonstrate knowledge of Fundamentals of Ergonomics for Office, Remote, and Mobile Employees

17.4 Demonstrate knowledge of HAZCOM Safety Training

17.5 Demonstrate knowledge of Electrical Safety

17.6 Demonstrate knowledge of Working Safely With Radiation: Fundamentals of Ionizing Radiation

17.7 Demonstrate knowledge of Laboratory Chemical Hygiene

17.8 Demonstrate knowledge of Laser Safety

17.9 Demonstrate knowledge of Lead Safety and the OSHA Lead Standard

17.10 Demonstrate knowledge of Personal Protective Equipment

		  O


  Q&A


  P


  RA


  S


  PD


  A


  MT


  EW


  RPL




		



		18.0 Demonstrate knowledge of procurement processes and tools

		18.1 Demonstrate knowledge of IBM’s Procurement Processes Practices


18.2 Demonstrate ability to use and leverage procurement tools

		  O


  Q&A


  P


  RA


  S


  PD


  A


  MT


  EW


  RPL

		



		19.0 Demonstrate knowledge of Export Compliance regulations

		19.1 Demonstrate basic knowledge of Export Compliance

19.2 Demonstrate ability to use and leverage IBM’s international shipping process

		  O


  Q&A


  P


  RA


  S


  PD


  A


  MT


  EW


  RPL

		



		20.0 Demonstrate knowledge of Microelectronic Packaging Assembly Processes

		20.1 Demonstrate knowledge of C4 Interconnect Technology

20.2 Demonstrate knowledge of Wafer Dicing Processes

20.3 Demonstrate knowledge of Chip Join, Ball Grid Array (BGA) attach, & 2nd Level Assembly Processes

20.4 Demonstrate knowledge of Under fill Processes

20.5 Demonstrate knowledge of Module Capping Processes

20.6 Demonstrate knowledge of Packaging Measurements & Confocal Scanning Acoustic Microscopy (CSAM)

		  O


  Q&A


  P


  RA


  S


  PD


  A


  MT


  EW


  RPL

		



		21.0 Demonstrate knowledge of Packaging Development Processes

		21.1 Demonstrate knowledge of Package Stressing & Reliability Testing

21.2 Demonstrate knowledge of Step Plans, Chip Mechanical Drawings, & Tools to Access Designs

21.3 Demonstrate knowledge of Package-on-Package (POP) technology

21.4 Demonstrate knowledge of Laminate Materials

21.5 Demonstrate knowledge of Electronics Thermal Management

21.6 Demonstrate knowledge of Off-Die Signal & Capacitance Challenges

21.7 Demonstrate knowledge of Packaging Diagnostics & Failure Analysis Capability

		  O


  Q&A


  P


  RA


  S


  PD


  A


  MT


  EW


  RPL

		



		22.0 Demonstrate knowledge of raw material handling and tracking

		22.1 Demonstrate knowledge of correct practices handling chemicals with limited shelf lives and high purities


22.2 Demonstrate knowledge of correct practices for moving modules during assembly in a manner which supports component tracking


22.3 Demonstrate knowledge of assembly inventory system

		  O


  Q&A


  P


  RA


  S


  PD


  A


  MT


  EW


  RPL

		



		23.0 Demonstrate knowledge of Component Processing

		23.1 Demonstrate working knowledge of one or more assembly sectors


23.2 Demonstrate knowledge of tool configuration and modification to support varied test needs


23.3 Demonstrate best practices for continuous and batch operations of tool

		  O


  Q&A


  P


  RA


  S


  PD


  A


  MT


  EW


  RPL

		



		24.0 Demonstrate knowledge of Data Collection and Retention

		24.1 Demonstrate knowledge of methods to collect and organize data


24.2 Demonstrate ability to up-load data into a Laboratory Information Management System (LIMS)

		  O


  Q&A


  P


  RA


  S


  PD


  A


  MT


  EW


  RPL

		



		25.0 Demonstrate knowledge of Preventative Maintenance and Tool Repair

		25.1 Demonstrate knowledge of safety practices related to tool maintenance 


25.2 Demonstrate preventative maintenance of tools within one or more assembly sectors


25.3 Demonstrate tool repair and troubleshooting of tools within one or more assembly sectors

		  O


  Q&A


  P


  RA


  S


  PD


  A


  MT


  EW


  RPL

		



		26.0 Demonstrate knowledge of Metrology

		26.1 Demonstrate knowledge of metrology tooling related to microelectronic packaging assembly


26.2 Perform metrology of microelectronic modules 


26.3 Interpret significance of metrology results 

		  O


  Q&A


  P


  RA


  S


  PD


  A


  MT


  EW


  RPL

		





RELATED INSTRUCTION OUTLINE


IT LAB TECHNICIAN (Microelectronics Assembly)

(Existing Title: Electronics Technician)


O*NET-SOC CODE:  17-3023.01   RAPIDS CODE:  0169CB

Professional Foundational Instruction


		Professional Foundational Instruction

		Formal Training Hours



		Professional Foundation Training


· Employee onboarding and integration


· Success skills

		54





Technical Foundational Instruction 


		General Lab Operations

		Formal Training Hours



		· Microelectronic Assembly Overview, Fundamentals and Processes

· Failure Analysis 

· Safety

· Procurement process and tool

		77



		Unit Processing 

		



		· Raw Material Handling

· Component Processing


· Data collection and Retention


· Preventative Maintenance and Tool Repair


· Metrology

		45



		TOTAL HOURS:

		176





WORK PROCESS SCHEDULE


IT LAB TECHNICIAN (OPTICAL/ELECTRICAL DIAGNOSTICS)

(Existing Title: Electronics Technician)


O*NET-SOC CODE:  17-3023.01   RAPIDS CODE:  0169CB

Work Processes


		On-The-Job Learning:

		Validated by Manager / Mentor

		Date



		Principles and Practices



		3. Apply Professional development practices

		

		



		4. Understand and adopt organizational policy and practices

		

		



		General Lab Operations 



		1. Understand and apply general lab operations

		

		



		2. Perform general and specific safety procedures and practices

		

		



		3. Understand procurement process and tools

		

		



		4. Data Analysis

		

		



		5. Tool Maintenance

		

		



		Electrical Diagnostics

		

		



		1. Understand and apply various electrical diagnostics functions

		

		



		2. Understand and apply Electronics Lab operational procedures

		

		



		3. Understand and apply Electronics Probing

		

		



		4. Understand and apply Optical Diagnostics

		

		



		5. Understand and apply Test Development Operations

		

		



		6. Use Software Packages

		

		





Competencies and Performance Criteria


Foundational Competencies


		#

		Knowledge / Skill / Behavior

		Description



		Principles and Practices



		1.0

		B

		Demonstrate key teamwork, communication, and collaborative behaviors



		2.0

		B

		Understand and model good feedback behaviors



		3.0

		K

		Demonstrate knowledge of organizational policies and procedures



		General Lab Operations



		4.0

		K / S

		Demonstrate general lab safety and operations



		5.0

		K / S

		Demonstrate knowledge of procurement processes and tools



		6.0

		K / S

		Demonstrate knowledge of Tool Maintenance



		Electrical Diagnostics



		7.0

		K / S

		Demonstrate knowledge of Package Assembly



		8.0

		K / S

		Demonstrate understanding of electrical diagnostics



		9.0

		K / S

		Demonstrate Electronics Lab Fundamentals



		10.0

		K / S

		Demonstrate Electrical Probing Fundamentals



		11.0

		K / S

		Demonstrate optical diagnostics



		12.0

		K / S

		Demonstrate ability to conduct Test Development Operations



		13.0

		K / S

		Demonstrate knowledge and ability to use software packages





Evidence Types


		Evidence Code

		Description



		O

		Observation



		Q&A

		Questions and answers



		P

		Learner products



		RA

		Reflective accounts / personal statements



		S

		Simulation



		PD

		Professional discussion



		A

		Assignments, projects, case studies



		MT

		Mentor testimony



		EW

		Expert witness evidence



		RPL

		Recognition of prior learning





Foundational Performance Criteria


		Job Role

		IT Lab Technician (Optical/Electrical Diagnostics)



		O*NET-SOC-Code

		17-3023.01   



		Apprenticeship Level

		Foundational



		Guided Learning Hours

		149



		Competency Outcomes


  

		Assessment Criteria




		Evidence Type




		Sign Off Signature and Date



		27.0 Demonstrate key teamwork, communication and collaborative behaviors

		27.1 Articulate the value behind and demonstrate effective teamwork and collaboration


27.2 Demonstrate adaptability and flexibility


27.3 Demonstrate strong communication skills through the selection of the appropriate communication method for each message


27.4 Demonstrate strong presentation skills through quality materials and clear presentation


27.5 Demonstrate appropriate use of email for general communications


27.6 Demonstrate appropriate use of Slack for general communications


27.7 Demonstrate appropriate use of Slack as a collaboration tool

		☒ O


☐ Q&A


☐ P


☒ RA


☒ S


☐ PD


☐ A


☒ MT


☒ EW


☒ RPL

		



		28.0 Understand and model good feedback behaviors

		28.1 Understand the importance of feedback in all we do


28.2 Successfully leverage Net Promoter Score methodology


28.3 Deliver quality feedback to team members


28.4 Receive feedback gracefully and act on it


28.5 Model goal setting behaviors through performance management system


28.6 Model a culture of feedback with all team members

		☒ O


☒ Q&A


☐ P


☒ RA


☐ S


☐ PD


☐ A


☒ MT


☐ EW


☒ RPL

		



		29.0 Demonstrate knowledge of organizational policies and procedures

		Understand and demonstrate knowledge around IBM Business Conduct Guidelines, Cybersecurity, and other organizational polices as required

		  O


  Q&A


  P


  RA


  S


  PD


  A


  MT


  EW


  RPL




		



		30.0 Demonstrate general lab safety and operations

		30.1 Demonstrate knowledge of IBM General Safety Guidelines


30.2 Demonstrate knowledge of Site Lab and Department Safety Procedures


30.3 Demonstrate knowledge of EF New Hire Safety and Environmental Training


30.4 Demonstrate knowledge of Fundamentals of Ergonomics for Office, Remote, and Mobile Employees

30.5 Demonstrate knowledge of HAZCOM Safety Training


30.6 Demonstrate knowledge of Hoist Safety


30.7 Demonstrate knowledge of Ionizing Radiation Safety

30.8 Demonstrate knowledge of Laboratory Chemical Hygiene

30.9 Demonstrate knowledge of Laser Safety

30.10 Demonstrate knowledge of Lead Safety and the OSHA Lead Standard

30.11 Demonstrate knowledge of “Lock-Out / Tag-Out” LOTO “Affected/Authorized Employee”

30.12 Demonstrate knowledge of Ergonomic Training


30.13 Demonstrate knowledge of Use of Personal Protective Equipment


30.14 Demonstrate knowledge of Failure Analysis and Characterization Overview

		  O


  Q&A


  P


  RA


  S


  PD


  A


  MT


  EW


  RPL




		



		31.0 Demonstrate knowledge of procurement processes and tools

		31.1 Demonstrate ability to apply IBM Procurement Processes Practices


31.2 Demonstrate ability to use and leverage procurement tools

		  O


  Q&A


  P


  RA


  S


  PD


  A


  MT


  EW


  RPL

		



		32.0 Demonstrate knowledge of tool maintenance

		32.1 Apply knowledge and demonstrate principles of tool maintenance

		  O


  Q&A


  P


  RA


  S


  PD


  A


  MT


  EW


  RPL

		



		33.0 Demonstrate knowledge of Package Assembly

		33.1 Demonstrate knowledge of Package Assembly fundamentals

		  O


  Q&A


  P


  RA


  S


  PD


  A


  MT


  EW


  RPL




		



		34.0 Demonstrate understanding of electrical diagnostics

		34.1       Demonstrate knowledge of the failure analysis workflow


34.2 Demonstrate knowledge of Electrical Diagnostics Lab safety procedures

		  O


  Q&A


  P


  RA


  S


  PD


  A


  MT


  EW


  RPL

		



		35.0 Demonstrate Electronics Lab Fundamentals

		35.1 Demonstrate basic knowledge of Electronic circuits

35.2 Demonstrate ability to solder electrical components 

35.3 Demonstrate basic knowledge of printed circuit boards and electronic cards layout

35.4 Demonstrate knowledge of and ability to perform basic machine shop tools and practices

35.5 Demonstrate knowledge of and ability to utilize Electrical instrumentation (meters, o-scopes, etc..)

		  O


  Q&A


  P


  RA


  S


  PD


  A


  MT


  EW


  RPL

		



		36.0 Demonstrate Electrical Probing Fundamentals

		36.1 Demonstrate knowledge of and ability to perform resistive & capacitive electrical probing & testing of semiconductor structures / product chips


36.2 Demonstrate knowledge of and ability to perform setup of specimen / sample in Atomic Force Probing system

36.3 Demonstrate knowledge of and ability to perform data collection in Atomic Force Probing system

36.4 Demonstrate knowledge of and ability to perform setup of specimen / sample in Nano-Probing system

36.5 Demonstrate knowledge of and ability to perform data collection in Nano-Probing system

36.6 Demonstrate knowledge of and ability to perform OBIRCH (Optical Beam Induced Resistance Change) / Static Photoemission measurements

		  O


  Q&A


  P


  RA


  S


  PD


  A


  MT


  EW


  RPL




		



		37.0 Demonstrate optical diagnostics

		37.1 Demonstrate ability to set up a product sample for electrical / optical diagnostics

37.2 Demonstrate knowledge of principles of sample / chip cooling

37.3 Demonstrate knowledge of principles of laser functionality and semiconductor emission

37.4 Demonstrate basic knowledge of Critical Parameter Analysis (CPA)

37.5 Demonstrate basic knowledge of Laser Voltage Probing / Laser Voltage Imaging (LVP / LVI)

		  O


  Q&A


  P


  RA


  S


  PD


  A


  MT


  EW


  RPL




		



		38.0 Demonstrate ability to conduct Test Development Operations

		38.1 Demonstrate basic knowledge of tests applied during wafer and package level testing 

38.2 Demonstrate basic knowledge of module test 

38.3 Demonstrate knowledge of product handling procedures

38.4 Demonstrate knowledge of and ability to perform   maintenance on Advantest 93K test equipment 

38.5 Demonstrate knowledge of and ability to perform   maintenance on Stand-alone wafer / module test equipment

38.6 Demonstrate knowledge of electrical power supplies

38.7 Demonstrate knowledge of and ability to perform   maintenance on FSI boxes 

38.8 Demonstrate knowledge of principles of functional test using Automated Test Equipment (ATE)

38.9 Demonstrate knowledge of Thermal control equipment

		  O


  Q&A


  P


  RA


  S


  PD


  A


  MT


  EW


  RPL




		



		39.0 Demonstrate knowledge and ability to use software packages

		13.1      Demonstrate knowledge of Tester part number program


13.2      Demonstrate knowledge of Functional Testing




		  O


  Q&A


  P


  RA


  S


  PD


  A


  MT


  EW


  RPL

		





RELATED INSTRUCTION OUTLINE


IT LAB TECHNICIAN (OPTICAL/ELECTRICAL DIAGNOSTICS)

(Existing Title:  Electronics Technician)


O*NET-SOC CODE:  17-3023.01   RAPIDS CODE:  0169CB

Professional Foundational Instruction


		Professional Foundational Instruction

		Formal Training Hours



		Professional Foundation Training


· Employee onboarding and integration


· Success skills

		54





Technical Foundational Instruction 


		Technical Foundational Instruction

		Formal Training Hours



		General Lab Operations


· Understand and apply general lab operations

· Perform general and specific safety procedures and practices

· Understand procurement process and tools


· Data Analysis

· Tool Maintenance

		34



		Optical/Electrical Diagnostics


· Understand and apply various electrical diagnostics functions

· Understand and apply Electronics Lab operational procedures

· Understand and apply Electronics Probing

· Understand and apply Optical Diagnostics

· Understand and apply Test Development Operations

· Use Software Packages

		61



		TOTAL HOURS:

		149





WORK PROCESS SCHEDULE


IT LAB TECHNICIAN (PHYSICAL FAILURE ANALYSIS)

(Existing Title:  Electronics Technician)


O*NET-SOC CODE:  17-3023.01   RAPIDS CODE:  0169CB

Work Processes


		On-The-Job Learning:

		Validated by Manager / Mentor

		Date



		Principles and Practices



		1. Apply Professional development practices

		

		



		2. Understand and adopt organizational policy and practices

		

		



		General Lab Operations 



		1. Understand and apply general lab operations

		

		



		2. Perform general and specific safety procedures and practices

		

		



		3. Understand procurement process and tools

		

		



		4. Data Analysis

		

		



		5. Tool Maintenance

		

		



		Physical Failure Analysis



		1. Use of semiconductor process and devices

		

		



		2. Use of electrical test structures/macros used for electrical and physical analysis

		

		



		3. Perform Chip Layout navigation (map reading skills)

		

		



		4. Perform Sample/Specimen preparation

		

		



		5. Tool operation for Inspection/data collection

		

		



		6. Data Analysis

		

		





Competencies and Performance Criteria


Foundational Competencies


		#

		Knowledge / Skill / Behavior

		Description



		Principles and Practices



		1.0

		B

		Demonstrate key teamwork, communication, and collaborative behaviors



		2.0

		B

		Understand and model good feedback behaviors



		3.0

		K

		Demonstrate knowledge of organizational policies and procedures



		General Lab Operations



		4.0

		K / S

		Demonstrate general lab safety and operations



		5.0

		K / S

		Demonstrate knowledge of procurement processes and tools 



		6.0

		K / S

		Demonstrate knowledge of Tool Maintenance



		Physical Failure Analysis



		7.0

		K / S

		Demonstrate knowledge of fundamentals of semiconductor process and devices



		8.0

		K / S

		Demonstrate knowledge of and ability to apply fundamentals of Scanning Electron Microscope



		9.0

		K / S

		Demonstrate knowledge of TEM (Transmission Electron Microscopy) imaging fundamentals



		10.0

		K / S

		Demonstrate knowledge of and ability to perform sample inspection using optical microscopes



		11.0

		K / S

		Demonstrate ability to apply fundamentals of electrical test structures / macros used for electrical and physical analysis



		12.0

		K / S

		Demonstrate ability to use Chip Layout navigation tools (Map Reading Skills) for physical failure analysis



		13.0

		K / S

		Demonstrate ability to perform Sample / Specimen preparation





Evidence Types


		Evidence Code

		Description



		O

		Observation



		Q&A

		Questions and answers



		P

		Learner products



		RA

		Reflective accounts / personal statements



		S

		Simulation



		PD

		Professional discussion



		A

		Assignments, projects, case studies



		MT

		Mentor testimony



		EW

		Expert witness evidence



		RPL

		Recognition of prior learning





Foundational Performance Criteria


		Job Role

		IT Lab Technician (Physical Failure Analysis)



		O*NET-SOC-Code

		17-3023.01   



		Apprenticeship Level

		Foundational



		Guided Learning Hours

		176



		Competency Outcomes


  

		Assessment Criteria




		Evidence Type




		Sign Off Signature and Date



		40.0 Demonstrate key teamwork and collaborative behaviors

		40.1 Articulate the value behind and demonstrate effective teamwork and collaboration


40.2 Demonstrate adaptability and flexibility


40.3 Demonstrate strong communication skills through the selection of the appropriate communication method for each message


40.4 Demonstrate strong presentation skills through quality materials and clear presentation


40.5 Demonstrate appropriate use of email for general communications


40.6 Demonstrate appropriate use of Slack for general communications


40.7 Demonstrate appropriate use of Slack as a collaboration tool




		☒ O


☐ Q&A


☐ P


☒ RA


☒ S


☐ PD


☐ A


☒ MT


☒ EW


☒ RPL

		



		41.0 Understand and model good feedback behaviors

		41.1 Understand the importance of feedback in all we do


41.2 Deliver quality feedback to team members


41.3 Receive feedback gracefully and act on it


41.4 Model goal setting behaviors through performance management system


41.5 Model a culture of feedback with all team members

		☐ O


☒ Q&A


☐ P


☒ RA


☐ S


☐ PD


☐ A


☒ MT


☐ EW


☒ RPL

		



		42.0 Demonstrate knowledge of organizational policies and procedures

		42.1 Understand and demonstrate knowledge around Business Conduct Guidelines, Cybersecurity, and other organizational polices as required

		  O


  Q&A


  P


  RA


  S


  PD


  A


  MT


  EW


  RPL




		



		43.0 Demonstrate general lab safety and operations

		43.1 Demonstrate knowledge of General Safety Guidelines


43.2 Demonstrate knowledge of Site Lab and Department Safety Procedures


43.3 Demonstrate knowledge of EF New Hire Safety and Environmental Training


43.4 Demonstrate knowledge of Fundamentals of Ergonomics for Office, Remote, and Mobile Employees

43.5 Demonstrate knowledge of HAZCOM Safety Training


43.6 Demonstrate knowledge of Hoist Safety


43.7 Demonstrate knowledge of Ionizing Radiation Safety

43.8 Demonstrate knowledge of Laboratory Chemical Hygiene

43.9 Demonstrate knowledge of Laser Safety

43.10 Demonstrate knowledge of Lead Safety and the OSHA Lead Standard

43.11 Demonstrate knowledge of “Lock-Out / Tag-Out” LOTO “Affected/Authorized Employee”

43.12 Demonstrate knowledge of Ergonomic Training


43.13 Demonstrate knowledge of Use of Personal Protective Equipment


43.14 Demonstrate knowledge of Failure Analysis and Characterization Overview

		  O


  Q&A


  P


  RA


  S


  PD


  A


  MT


  EW


  RPL




		



		44.0 Demonstrate knowledge of procurement processes and tools

		44.1 Demonstrate ability to apply IBM Procurement Processes and Practices


44.2 Demonstrate ability to use and leverage procurement tools

		  O


  Q&A


  P


  RA


  S


  PD


  A


  MT


  EW


  RPL

		



		45.0 Demonstrate knowledge of tool maintenance

		45.1 Apply knowledge and demonstrate principles of tool maintenance


45.2 Demonstrate knowledge of and ability to evaluate and repair tools, and to interface with tool vendors

		  O


  Q&A


  P


  RA


  S


  PD


  A


  MT


  EW


  RPL




		



		46.0 Demonstrate knowledge of fundamentals of semiconductor process and devices

		46.1 Demonstrate knowledge of Semiconductor Process Introduction


46.2 Demonstrate knowledge of CMOS nfet / pfet


46.3 Demonstrate knowledge of Metal and Contact levels


46.4 Demonstrate knowledge of FINFET versus planar devices

		  O


  Q&A


  P


  RA


  S


  PD


  A


  MT


  EW


  RPL




		



		47.0 Demonstrate knowledge of and ability to apply fundamentals of Scanning Electron Microscope

		47.1 Demonstrate knowledge of Scanning Electron Microscopes (SEM) fundamentals

47.2 Demonstrate knowledge of and ability to perform Brightfield imaging

47.3 Demonstrate knowledge of and ability to perform Darkfield imaging

47.4 Demonstrate knowledge of and ability to perform Voltage contrast



		  O


  Q&A


  P


  RA


  S


  PD


  A


  MT


  EW


  RPL




		



		48.0 Demonstrate knowledge of TEM (Transmission Electron Microscopy) imaging fundamentals

		48.1 Demonstrate knowledge of TEM (Transmission Electron Microscopy) imaging fundamentals

		  O


  Q&A


  P


  RA


  S


  PD


  A


  MT


  EW


  RPL

		



		49.0 Demonstrate knowledge of and ability to perform sample inspection using optical microscopes

		49.1 Demonstrate knowledge of and ability to perform sample inspection using optical microscopes

		  O


  Q&A


  P


  RA


  S


  PD


  A


  MT


  EW


  RPL




		



		50.0 Demonstrate ability to apply fundamentals of electrical test structures / macros used for electrical and physical analysis

		50.1 Demonstrate knowledge of electrical test structures / macros used for electrical and physical analysis

50.2 Demonstrate knowledge of Open / Shorts Monitors

50.3 Demonstrate knowledge of inverters

50.4 Demonstrate knowledge of SRAM cell / arrays

50.5 Demonstrate knowledge of the failure analysis workflow

		  O


  Q&A


  P


  RA


  S


  PD


  A


  MT


  EW


  RPL




		



		51.0 Demonstrate ability to use Chip Layout navigation tools (Map Reading Skills) for physical failure analysis

		51.1 Demonstrate knowledge of and ability to use "Chipview" application


51.2 Demonstrate knowledge of and ability to read circuit diagrams and schematics


51.3 Demonstrate knowledge of and ability to read physical chip layouts

51.4 Demonstrate ability to understand instructions and submission documents from lab engineers

		  O


  Q&A


  P


  RA


  S


  PD


  A


  MT


  EW


  RPL




		



		52.0 Demonstrate ability to perform Sample / Specimen preparation

		52.1 Demonstrate knowledge of and ability to perform Module depackaging


52.2 Demonstrate knowledge of and ability to perform Mechanical Polishing


52.3 Demonstrate knowledge of and ability to perform Chemical wet etching


52.4 Demonstrate knowledge of and ability to perform RIE / plasma etching


52.5 Demonstrate knowledge of and ability to perform Ion-milling


52.6 Demonstrate knowledge of and ability to perform Coating


52.7 Demonstrate knowledge of and ability to perform Sample cleaving

		  O


  Q&A


  P


  RA


  S


  PD


  A


  MT


  EW


  RPL




		





RELATED INSTRUCTION OUTLINE


IT LAB TECHNICIAN (PHYSICAL FAILURE ANALYSIS)

(Existing Title: Electronics Technician)


O*NET-SOC CODE: 17-3023.01   RAPIDS CODE:  0169CB

Professional Foundational Instruction


		Professional Foundational Instruction

		Formal Training Hours



		Professional Foundation Training


· Employee onboarding and integration


· Success skills

		54





Technical Foundational Instruction 


		General Lab Operations

		Formal Training Hours



		· Safety

· Procurement process and tools


· Tool Maintenance

		43



		Physical Failure Analysis

		



		· Fundamentals of semiconductor process and devices

· Fundamentals of electrical test structures/macros used for electrical and physical analysis


· Chip Layout navigation (map reading skills)


· Sample/Specimen preparation


· Tool operation for Inspection/data collection


· Data Analysis

		79



		TOTAL HOURS:

		176





WORK PROCESS SCHEDULE


IT LAB TECHNICIAN (POWER/CARD SYSTEMS)

(Existing Title: Electronics Technician)


O*NET-SOC CODE:  17-3023.01   RAPIDS CODE:  0169CB

Work Processes


		On-The-Job Learning:

		Validated by Manager / Mentor

		Date



		Principles and Practices



		1. Apply IBM Professional development practices

		

		



		2. Understand and adopt organizational policy and practices

		

		



		General Lab Operations 



		1. Understand and apply general lab operations and fundamentals

		

		



		2. Perform general and specific safety procedures and practices

		

		



		3. Understand procurement process and tools

		

		



		4. Data Analysis

		

		



		5. Lab Tools/Equipment Operation and Maintenance

		

		



		Power/Card Testing Procedures and Practices



		1. Power/Card Lab Operations and Fundamentals

		

		



		2. Power/Card Tools and Equipment

		

		



		3. Power/Card Testing Practices and Procedures

		

		





Competencies and Performance Criteria


Foundational Competencies


		#

		Knowledge / Skill / Behavior

		Description



		Principles and Practices



		1.0

		B

		Demonstrate key teamwork, communication, and collaborative behaviors



		2.0

		B

		Understand and model good feedback behaviors



		3.0

		K

		Demonstrate knowledge of organizational policies and procedures



		General Lab Operations



		4.0

		K / S

		Demonstrate general lab safety and operations



		5.0

		K / S

		Demonstrate knowledge of procurement processes and tools



		Power/Card Testing



		6.0

		K / S

		Demonstrate knowledge and ability to use and operate Lab Tools and Equipment  



		7.0

		K / S

		Demonstrate knowledge and ability to apply the use of Bench Skills



		8.0

		K / S

		Demonstrate knowledge and ability to apply System Z and P Power Commands and Operation





Evidence Types


		Evidence Code

		Description



		O

		Observation



		Q&A

		Questions and answers



		P

		Learner products



		RA

		Reflective accounts / personal statements



		S

		Simulation



		PD

		Professional discussion



		A

		Assignments, projects, case studies



		MT

		Mentor testimony



		EW

		Expert witness evidence



		RPL

		Recognition of prior learning





Foundational Performance Criteria


		Job Role

		IT Lab Technician (Power/Card System)



		O*NET-SOC-Code

		17-3023.01   



		Apprenticeship Level

		Foundation



		Guided Learning Hours

		142



		Competency Outcomes


  

		Assessment Criteria




		Evidence Type




		Sign Off Signature and Date



		53.0 Demonstrate key teamwork and collaborative behaviors

		53.1 Articulate the value behind and demonstrate effective teamwork and collaboration


53.2 Demonstrate adaptability and flexibility


53.3 Demonstrate strong communication skills through the selection of the appropriate communication method for each message


53.4 Demonstrate strong presentation skills through quality materials and clear presentation


53.5 Demonstrate appropriate use of email for general communications


53.6 Demonstrate appropriate use of Slack for general communications

		☒ O


☐ Q&A


☐ P


☒ RA


☒ S


☐ PD


☐ A


☒ MT


☒ EW


☒ RPL

		



		54.0 Understand and model good feedback behaviors

		54.1 Understand the importance of feedback in all we do


54.2 Deliver quality feedback to team members


54.3 Receive feedback gracefully and act on it


54.4 Model goal setting behaviors through performance management system


54.5 Model a culture of feedback with all team members

		☒ O


☒ Q&A


☐ P


☒ RA


☐ S


☐ PD


☐ A


☒ MT


☐ EW


☒ RPL

		



		55.0 Demonstrate knowledge of organizational policies and procedures

		55.1 Understand and demonstrate knowledge around IBM Business Conduct Guidelines, cybersecurity and other organizational policies as required

		  O


  Q&A


  P


  RA


  S


  PD


  A


  MT


  EW


  RPL

		



		56.0 Demonstrate general lab safety and operations

		56.1 Demonstrate knowledge of IBM General Safety Guidelines


56.2 Demonstrate knowledge of Site Lab and Department Safety Procedures


56.3 Demonstrate knowledge of EF New Hire Safety and Environmental Training


56.4 Demonstrate knowledge of Fundamentals of Ergonomics for Office, Remote, and Mobile Employees

56.5 Demonstrate knowledge of HAZCOM Safety Training


56.6 Demonstrate knowledge of Hoist Safety


56.7 Demonstrate knowledge of Ionizing Radiation Safety

56.8 Demonstrate knowledge of Laboratory Chemical Hygiene

56.9 Demonstrate knowledge of Laser Safety

56.10 Demonstrate knowledge of Lead Safety and the OSHA Lead Standard

56.11 Demonstrate knowledge of “Lock-Out / Tag-Out” LOTO “Affected/Authorized Employee”

56.12 Demonstrate knowledge of Ergonomic Training


56.13 Demonstrate knowledge of Use of Personal Protective Equipment


56.14 Demonstrate knowledge of Power lab operations and fundamentals

		  O


  Q&A


  P


  RA


  S


  PD


  A


  MT


  EW


  RPL




		



		57.0 Demonstrate knowledge of procurement processes and tools

		57.1 Demonstrate ability to apply IBM Procurement Processes Practices


57.2 Demonstrate ability to use and leverage procurement tools

		  O


  Q&A


  P


  RA


  S


  PD


  A


  MT


  EW


  RPL



		



		58.0 Demonstrate knowledge and ability to use and operate Lab Tools and Equipment

		58.1 Demonstrate knowledge and ability to maintain and operate Power Testing Tools Oscilloscopes, multi-meter, DCA and bulk power testers

		  O


  Q&A


  P


  RA


  S


  PD


  A


  MT


  EW


  RPL

		



		59.0 Demonstrate knowledge and ability to apply the use of Bench Skills

		59.1 Reading schematics

59.2 Soldering - Desoldering Tools, including fine pitch soldering

59.3 Electronic rework

59.4 Prototype build: simple chassis, vents, card/board holders, switches, LEDs

59.5 Component understanding and identification: capacitors, resistors, inductors, digital ICS

		  O


  Q&A


  P


  RA


  S


  PD


  A


  MT


  EW


  RPL

		



		60.0 Demonstrate knowledge and ability to apply System Z and P Power Commands and Operation

		60.1 Demonstrate knowledge and ability to Power on

60.2 Demonstrate knowledge and ability to IML (Initial machine load)

60.3 Demonstrate knowledge and ability to apply Loading and using exercisers (Hand loop, and others)

60.4 Demonstrate knowledge and ability to create scripts for system data collection and monitoring

60.5 Demonstrate knowledge and ability to troubleshoot, debug and using log

60.6 Demonstrate knowledge and ability to ensure firmware and code levels are correct

		  O


  Q&A


  P


  RA


  S


  PD


  A


  MT


  EW


  RPL

		





RELATED INSTRUCTION OUTLINE


IT LAB TECHNICIAN (POWER/CARD SYSTEMS)

(Existing Title:  Electronics Technician)


O*NET-SOC CODE:  17-3023.01   RAPIDS CODE:  0169CB

Professional Foundational Instruction


		Professional Foundational Instruction

		Formal Training Hours



		Professional Foundation Training


· Employee onboarding and integration


· Success skills

		54





Technical Foundational Instruction 


		

		Formal Training Hours



		General Lab Operations 



		· Lab safety

		43



		· Procurement process and tools

		



		Thermal Testing Practices and Procedures



		· Power/Card Lab Operations and Fundamentals

		45



		· Power/Card Tools and Equipment

		



		· Power/Card Testing Practices and Procedures

		



		TOTAL HOURS:

		142





WORK PROCESS SCHEDULE


IT LAB TECHNICIAN (THERMAL SYSTEMS)

(Existing Title:  Electronics Technician)


O*NET-SOC CODE:  17-3023.01   RAPIDS CODE:  0169CB

Work Processes

		On-The-Job Learning:

		Validated by Manager / Mentor

		Date



		Principles and Practices



		1. Apply Professional development practices

		

		



		2. Understand and adopt organizational policy and practices

		

		



		General Lab Operations 



		1. Understand and apply general lab operations and fundamentals

		

		



		2. Perform general and specific safety procedures and practices

		

		



		3. Understand procurement process and tools

		

		



		4. Data Analysis

		

		



		5. Lab Tools/Equipment Operation and Maintenance

		

		



		Thermal Testing Practices and Procedures



		1. Thermal Lab Operations and Fundamentals

		

		



		2. Thermal Tools and Equipment

		

		



		3. Thermal Testing Practices and Procedures

		

		





Competencies and Performance Criteria


Foundational Competencies


		#

		Knowledge / Skill / Behavior

		Description



		Principles and Practices



		1.0

		B

		Demonstrate key teamwork, communication, and collaborative behaviors



		2.0

		B

		Understand and model good feedback behaviors



		3.0

		K

		Demonstrate knowledge of organizational policies and procedures



		General Lab Operations



		4.0

		K / S

		Demonstrate general lab safety and operations



		5.0

		K / S

		Demonstrate knowledge of procurement processes and tools



		Thermal Testing



		6.0

		K / S

		Demonstrate knowledge of Lab Operations and Fundamentals



		7.0

		K / S

		Demonstrate knowledge and ability to use and operate Lab Tools and Equipment



		8.0

		K / S

		Demonstrate knowledge and ability to apply the use of Bench Skills



		9.0

		K / S

		Demonstrate knowledge and application of Thermal Server Testing and Instrumentation



		10.0

		K / S

		Demonstrate knowledge and ability to conduct data collection



		11.0

		K / S

		Demonstrate knowledge and ability to conduct System Level Thermal Testing



		12.0

		K / S

		Demonstrate knowledge and ability to apply System Z and P Thermal Commands and Operation



		13.0

		K / S

		Demonstrate knowledge and ability to use Thermal Chamber



		14.0

		K / S

		Demonstrate knowledge and ability to apply Water Cooling Basics





Evidence Types


		Evidence Code

		Description



		O

		Observation



		Q&A

		Questions and answers



		P

		Learner products



		RA

		Reflective accounts / personal statements



		S

		Simulation



		PD

		Professional discussion



		A

		Assignments, projects, case studies



		MT

		Mentor testimony



		EW

		Expert witness evidence



		RPL

		Recognition of prior learning





Foundational Performance Criteria


		Job Role

		IT Lab Technician (Thermal Systems)



		O*NET-SOC-Code

		17-3023.01   



		Apprenticeship Level

		Foundation



		Guided Learning Hours

		142



		Competency Outcomes  

		Assessment Criteria

		Evidence Type

		Sign Off Signature and Date



		61.0 Demonstrate key teamwork, communication, and collaborative behaviors

		61.1 Articulate the value behind and demonstrate effective teamwork and collaboration


61.2 Demonstrate adaptability and flexibility


61.3 Demonstrate strong communication skills through the selection of the appropriate communication method for each message


61.4 Demonstrate strong presentation skills through quality materials and clear presentation


61.5 Demonstrate appropriate use of email for general communications


61.6 Demonstrate appropriate use of Slack for general communications

		☒ O


☐ Q&A


☐ P


☒ RA


☒ S


☐ PD


☐ A


☒ MT


☒ EW


☒ RPL

		



		62.0 Understand and model good feedback behaviors

		62.1 Understand the importance of feedback in all we do


62.2 Deliver quality feedback to team members


62.3 Receive feedback gracefully and act on it


62.4 Model goal setting behaviors through performance management system


62.5 Model a culture of feedback with all team members

		☒ O


☒ Q&A


☐ P


☒ RA


☐ S


☐ PD


☐ A


☒ MT


☐ EW


☒ RPL

		



		63.0 Demonstrate knowledge of organizational policies and procedures

		63.1 Understand and demonstrate knowledge around IBM Business Conduct Guidelines, cybersecurity and other organizational policies as required




		  O


  Q&A


  P


  RA


  S


  PD


  A


  MT


  EW


  RPL




		



		64.0 Demonstrate general lab safety and operations

		64.1 Demonstrate knowledge of IBM General Safety Guidelines


64.2 Demonstrate knowledge of Site Lab and Department Safety Procedures


64.3 Demonstrate knowledge of EF New Hire Safety and Environmental Training


64.4 Demonstrate knowledge of Fundamentals of Ergonomics for Office, Remote, and Mobile Employees

64.5 Demonstrate knowledge of HAZCOM Safety Training


64.6 Demonstrate knowledge of Hoist Safety


64.7 Demonstrate knowledge of Ionizing Radiation Safety

64.8 Demonstrate knowledge of Laboratory Chemical Hygiene

64.9 Demonstrate knowledge of Laser Safety

64.10 Demonstrate knowledge of Lead Safety and the OSHA Lead Standard

64.11 Demonstrate knowledge of “Lock-Out / Tag-Out” LOTO “Affected/Authorized Employee”

64.12 Demonstrate knowledge of Ergonomic Training


64.13 Demonstrate knowledge of Use of Personal Protective Equipment

		  O


  Q&A


  P


  RA


  S


  PD


  A


  MT


  EW


  RPL




		



		65.0 Demonstrate knowledge of procurement processes and tools

		65.1 Demonstrate ability to apply IBM Procurement Processes Practices


65.2 Demonstrate ability to use and leverage procurement tools

		  O


  Q&A


  P


  RA


  S


  PD


  A


  MT


  EW


  RPL

		



		66.0 Demonstrate knowledge of Lab Operations and Fundamentals

		66.1 Demonstrate knowledge of thermal lab operations and fundamentals.

		  O


  Q&A


  P


  RA


  S


  PD


  A


  MT


  EW


  RPL

		



		67.0 Demonstrate knowledge and ability to use and operate Lab Tools and Equipment

		67.1 Demonstrate knowledge and ability to maintain and operate Thermal Testing Tools

		  O


  Q&A


  P


  RA


  S


  PD


  A


  MT


  EW


  RPL

		



		68.0 Demonstrate knowledge and ability to apply the use of Bench Skills

		68.1 Demonstrate knowledge and ability to operate Flow Bench basics, big blue, little blue and new blue


68.2 Demonstrate knowledge and ability to apply heat sink fundamentals, performance measurements and bench characterizations


68.3 Demonstrate knowledge and ability to apply Fan Testing fundamentals, fan pressure and bench characterizations


68.4 Demonstrate knowledge and ability to apply of Thermal Interface (TIM) testing fundamentals, performance measurements and testing.


68.5 Demonstrate knowledge and ability to apply of Tropel Testing

		  O


  Q&A


  P
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		69.0 Demonstrate knowledge and application of Thermal Server Testing and Instrumentation 

		69.1 Demonstrate knowledge of instrumentation fundamentals


69.2 Demonstrate knowledge of thermal couple types and uses


69.3 Demonstrate knowledge of thermal couple application


69.4 Demonstrate knowledge and ability to use thermal heaters


69.5 Demonstrate knowledge and ability to instrument (epoxy, thermocouple wire types, repair of thermocouples)
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		70.0 Demonstrate knowledge and ability to conduct data collection

		70.1 Demonstrate knowledge and ability to use data logger software and components


70.2 Demonstrate knowledge and ability to use excel for data collection and reduction
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		71.0 Demonstrate knowledge and ability to conduct System Level Thermal Testing

		71.1 Demonstrate knowledge and ability to apply System Level Testing fundamentals 

71.2 Demonstrate knowledge of z hardware and what is needed for effective test

71.3 Demonstrate knowledge and ability to use System level cabling

71.4 Demonstrate knowledge and ability to conduct various types of testing: covers, modules, fans, blowers, memory, I/O, radiator, PSU's, DCA's, BPC's, earthquake and other hardware changes, etc.

71.5 Redundancy and fail testing (N+2, N+1 and N mode tests) (Redundancy testing)

71.6 Environmental corners - temperature, altitude (pressure), humidity
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		72.0 Demonstrate knowledge and ability to apply System Z and P Thermal Commands and Operation

		72.1 Demonstrate knowledge and ability to Power on

72.2 Demonstrate knowledge and ability to IML (Initial machine load)

72.3 Demonstrate knowledge and ability to apply Loading and using exercisers (Hand loop, and others)

72.4 Demonstrate knowledge and ability to create scripts for system data collection and monitoring

72.5 Demonstrate knowledge and ability to troubleshoot, debug and using log

72.6 Demonstrate knowledge and ability to ensure firmware and code levels are correct
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		73.0 Demonstrate knowledge and ability to use Thermal Chamber

		73.1 Demonstrate knowledge of Thermal Chamber


73.2 Demonstrate knowledge and ability to apply thermal chamber safety


73.3 Demonstrate ability to create profile
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		74.0 Demonstrate knowledge and ability to apply Water Cooling Basics

		74.1 Demonstrate knowledge and ability to apply Water Cooling fundamentals - closed loop, building chilled water - elements and basic operation

74.2 Demonstrate knowledge and ability to use Manifolds, hoses, and quick connects

74.3 Demonstrate knowledge and ability to use Pumps and conduct pump testing

74.4 Demonstrate knowledge and ability to use Radiators & conduct radiator testing (done on bench and System)

74.5 Demonstrate knowledge and ability to apply Cold Plates - types, testing (bench testing, Tropel and system evaluation)
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RELATED INSTRUCTION OUTLINE


IT LAB TECHNICIAN (THERMAL SYSTEMS)

(Existing Title:  Electronics Technician)


O*NET-SOC CODE:  17-3023.01   RAPIDS CODE:  0169CB

Professional Foundational Instruction


		Professional Foundational Instruction

		Formal Training Hours



		Professional Foundation Training


· Employee onboarding and integration


· Career Success skills

		54





Technical Foundational Instruction 


		

		Formal Training Hours



		General Lab Operations 



		· Lab safety

		43



		· Procurement process and tools

		



		Thermal Testing Practices and Procedures



		· Thermal Lab Operations and Fundamentals

		45



		· Thermal Tools and Equipment

		



		· Thermal Testing Practices and Procedures

		



		TOTAL HOURS:

		142
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