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SRC e d Talellt FaCtOI'y https://www.src.org/newsroom/article/2023/1044/
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* We bring semiconductor industry talents to be semiconductor workforce
* Our member companies hired talent across various industry segments.
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https://www.src.org/newsroom/article/2023/1044/

Current Semiconductor Workforce Development Pipeline

4 years 4 years 4+ 2-4years = 10-12years

* Untapped Skilled workforc >

DEI groups

e Students
Awareness

Skilled workfor >
High school
graduation rate  EE/Semi Eng Dropout
(85%) enrollment  rate (30-50%)

Topics to invest in:

STEM

e The U.S. semiconductor industry has 300K people now = will need 600K additional skilled workers in 2030
@ SRC * However, with status quote = jobs shortfall of 165K jobs (28%) out of the projected 600K jobs by 2030.

https://srcmapt.org/chapter7/



Robert Noyce’s Takeaways Looking Good
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"We need to channel
more funds to research
and add to the supply
and quality of degreed
professional people."

-Robert Noyce

 We need to close the gap by
* Quantitative supply/demand modeling with KSA matrix
* Better Workforce Engagement
and Winning Hearts and Minds Vernm®

@ SRC



Tackling Future Challenges for Global Energy Consumption
Need Multi-dis Ciplinary CO'deSign Al Hardware Architecture Roadmap for the
development of hardware to bridge capabilities of Al @
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Skilled Workforce for Next Generation Semiconductor

Courtesy: Alessandro Piovaccari

Al/ML Application System Layer Co-design for Microelectronics

* Natural language Al/ML * Architecture exploration & high-level synthesis
e Analytics machine learning * Hardware verification

* Web application software * Hardware description languages & design synthesis
* Cloud infrastructure application software * Device-level design, simulation, custom layout
* Edge applications software * Device modeling & design enablement

e Operating systems & high-level networking software stacks * Device physics & foundry engineering

* Machine learning at the edge e Material science & nanotechnologies

* Low-level networking software stacks e Solid-state physics & statistical mechanics

* Real-time operating systems & device drivers * Electromagnetics & quantum mechanics

* Firmware & hardware-software co-design

;»:'I,‘,
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* Tomorrow, Designers Need = Al/ML + Co-design across microelectronics.

* We need to sync between industries and academia.
& ske



Knowledge, Skills and Abilities (KSA) Matrix for Next
Generation Workforce Development Pipeline

4 million students entering high school
and either drop out, graduate and go
to college or enter directly into the

workforce.
Massive decrease in students
completing STEM degrees of

bachelors, masters or doctoral, with
~2 thousand highly skilled eventually

pursuing careers in the
microelectronics workforce.

K-12
“the hook”

4 years
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| | | | | | | | |
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A comprehensive KSA matrix can ensure academia and industries are
aligned with curricula, internship, apprenticeship and employment

opportunities.




EES2 Working Group -4/26/2023

Better Workforce Engagement

* Awareness: Increase awareness for US students, teachers, professors, counselors and
parents; veterans; women; underrepresented people of color;and rural residents

* Building communities/pipelines: connect industry to K-12, community
colleges, university students

* Diverse talent: with a focus on underserved, tribal, and rural student
populations and international students.

* Scale for impact: Scale effective programs and models including
mentorship, apprenticeship, internships, curriculum alignment

@ SRC 9




More Awareness

2030 Broadening Participation Pledge
“Throughout the decade, as SRC defines,
selects, and manages its research and
education programs, we will look to grow
our student base, establish a balanced mix
of bachelors, masters, and Ph.D.-level
initiatives, and create a more diverse and
inclusive community.”

Industry Image and Awareness Campaign — a series of national and
regional media activities that highlight the industry

SEMI High Tech U and related initiatives — programs that encourage
industry employee engagement in classrooms, teacher training, tools to
help families understand the industry, its companies, and its wide range
of career opportunities.

https://semi.org/en/semi-news/topic/semi-high-tech-u

Widen the pipeline by increasing overall industry, career,
and employer awareness for U.S. students, teachers,

https://www.src.org/about/broadening-participation/bp pledge yearl update final.pdf professors’ counselors and parents; veterans; women;

https://www.src.org/about/broadening-participation/bp year 2 update final.pdf

underrepresented people of color; and rural residents

@ SRC
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https://www.src.org/about/broadening-participation/bp_pledge_year1_update_final.pdf
https://www.src.org/about/broadening-participation/bp_year_2_update_final.pdf
https://semi.org/en/semi-news/topic/semi-high-tech-u

Building Communities/Pipelines

ﬁlcron' Products Solutions Support Blogs About

Job shadow

Has your student ever wondered what it would be like to have a

career in the semiconductor industry? Our job shadow program sPark a passion for STEM at Ch!

helps high school students learn what it’s like to have a career

at Micron. Camp!

Sponsored by the Micron Foundation, Chip Camp is a day
camp filled with hands-on STEM (science, technology,
engineering and math) activities related to semiconductor
manufacturing and engineering. Chip Camp invites students to
see and experience what engineers and scientists do every day
in a semiconductor company.

e Develop sustainable, effective engagement opportunities for industry employees that connect them to K-12, community
colleges, Univ teachers / professors / students .

* Leverage existing work-based learning experiences that can be replicated across other companies nationwide, for example

Micron Foundation’s Job Shadow and Chip Camp programs for high school students that provide virtual and in-person

immersions.

@ SRC ]



http://www.micron.com/gives/students/k12-student-resources/job-shadow
https://www.micron.com/gives/students/k12-student-resources/chip-camp

SRC-NSF Research Experiences for Undergraduates (REU) Partnership

Launch Results Sharpened vision Finish strong!
DARPA JUMP 2.0

Year 1 Year 2 Year 4 Year 5
2023 2024 2026 2027
o & @ @ —

NSF REU
Cohort Class

Estimate 24 cohorts and ~210 students

Announced SRC'’s

Broadening Participation Pledge Cohorts Calendar Year
2023 | 2024 | 2025 | 2026 | 2027
GC approved $9.9M, 5-year NSF Program C:ass L |8 cohorts - !
REU investment in NST++ Year  [S1ass 2 8 cohorts
Class 3 8 cohorts
Cohorts 8 | 16 | 24 | 16 | 8
1st REU Class will begin; SRC will
connect them to JUMP 2.0 Centers Scholars Calendar Year
2023 | 2024 | 2025 | 2026 | 2027
NSF to open “Class 2” solicitation for Program g:ass ; 70 ;8 ;g 5
REU programs that would run in Year ass
summer 2024-2026 Class 3 w i D
Scholars 70 140 210 140 70
Click here for more information Learnime s

[ Follow SRC on Linked In to catch the “Class 2” solicitation announcement ]

SRC 12



https://beta.nsf.gov/funding/opportunities/research-experiences-undergraduates-reu
https://www.src.org/about/broadening-participation/bp_pledge_year1_update_final.pdf

Diverse Talent Pipelines

JUMP 2.0: 3 out 7 center directors are female

3

Theme 1 — Cognition

COCOSYS (GaTech)

Theme 2 —
Communications &
Connectivity

CUDbiC (Columbia)

Theme 3 — Intelligent
Sensing to Action

CogniSense (GaTech)

Theme 4 — Systems &
Architectures for
Distributed Compute

ACE (UIUC)

Arijit Raychowdhury

GaTech

Keren Bergman
Columbia

Saibal Mukhopadhyay

GaTech

Josep Torrellas
uluc

Anand Raghunathan

Madhavan Swaminathan

Theme 5 - Intelligent
Memory & Storage

PRISM (UCSD)

Theme 6 — Advanced
Monolithic &
Heterogeneous
Integration

CHIMES (Penn State)
Theme 7 — High-
Performance Energy-
Efficient Devices for
Digital & Analog
Applications

SUPREME (Cornell)

TECHCON 2022
>50% out of 355 attendees are female
and/or URM

Reach diverse talent pipelines by linking programs from high schools, vocational schools, and community colleges
with a focus on underserved, tribal, and rural student populations and those transitioning from other industries

@ SRC
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EES2 Working Group -4/26/2023

Online, Open-source Platform to Scale for Impact

A Global i *

Outreach & Awareness - Industry awareness / promo
e Classroom activities
For K-12 & Informal ® Career discovery tool
Lea rning s Afterschool clubs / outreach

* Internship Programs

Supporting Education ° g

(o]

(=
For Co"ege & e Apprenticeships 3. >
- * " o =
Community College i nﬁ:;:';:i’:;am e @
Students . L3
Student Clubs ) g
Continuing Education § =
. e Virtual manufacturing o M
For Nontraditional « Online certificates E-
students / RESkI"Ing ¢ Additional online resources g g
current workers * Mentoring ;E;I =

w

Users & Developers of Content
Resourced and curated through public/private partnerships

K-12 Universities/ l.ll’ndelise_rved . Industry groups Semiconductor
[Teachers and Comm. Colleges opulations Transitioning d Professional c ies and
Students, Informal ) [Women, Minorities, Workforce and Frolessiona ompanies an
students] [Faculty and students] Veterans] societies Consortia

» Scale effective programs and models including mentorship, apprenticeship, internships, curriculum alignment by
understanding and quantifying the ROI for different effective models so that investment choices and

commitments can be made by different stakeholders

@ SRC
14




SRC Blog Series

* Blog | — Introduction to semiconductor WFD challenges (this blog)
* Blog 2 —Talent gap details, SRC chart details about 2021 hires

* Blog 3 — KSA, training, industry involvement, resources

* Blog 4 —Workforce Engagement

* Blog 5 —Winning the hearts and minds of semiconductor innovators
* Blog 6 — Summary of blogs and where do we go from here!

 Please check us on /

https://www.src.org/newsroom/

@ SRC
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https://www.src.org/newsroom/

Microelectronic and Advanced Packaging Technology
(MAPT) Roadmap : A natural next step for Decadal Plan

Hardware

Decadal Plan NIST-SRC MAPT Roadmap CHIPS Funding
Define WHAT is needed Define HOW to accomplish Implementation Plan
5 workshops * 6 TWG, 5 Crosscuts, * Industry, academia, gov, labs
* 50+ presentations, e 106 Org. ;274 contributors * NSTC, NAPMP
 Hundreds contributors * Interim report is ready * SRC Manufacturing USA Inst.
e Plan for 10 years (refresh!) * Finareport: Oct 23
@ SRC e Decadal Plan ( WHAT) = MAPT (HOW) (srcmapt.org)
e SRC Manufacturing USA Institute to bring Workforce for real. 16




Call to Action

e  We are committed to .There is a

bright future for semiconductors, but we must change our narrative to win over the hearts and
minds of next gen innovators.

* The current hardware paradigm must shift to create the desired value with heterogeneity from 3D
as the key driver.

* o stay at the leading edge of hardware innovation, we must

with co-design, exploring key options with next generation workforce with a
fast-fail and tech-transfer mindset.

The greatest risk is not investing in semiconductor R&D
workforce for our future

@ SRC



Want to learn more about SRC?

* Get caught up on our MAPT Roadmap:
* https://srcmapt.org/

* Get caught up on our Decadal Plan (including SIA webinars):
* https://www.src.org/about/decadal-plan/

* Learn about our Decadal Commitments to people and the planet:
* https://www.src.org/about/

e (Contact us.

@ SRC


https://www.regulations.gov/comment/DOC-2021-0010-0123
https://www.src.org/about/decadal-plan/
https://www.src.org/about/

Questions?

SRC Select Disclosure 19
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