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Remarks today are made in his personal capacity, and his remarks should 
not be attributed to the Department of Commerce, the Industrial 

Advisory Committee of the CHIPS Act, or the US Government.
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Semiconductor startups and investments
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Bottom line up front (BLUF)

Semiconductors are resurgent

Company valuations and profitability 
 - 8 of the top 20 market caps in tech
         - 3rd most profitable industry

AI is profoundly hardware limited --  it’s the next gold rush

Essential assets in a geopolitical sea change away from globalism 
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Semiconductor startups face daunting challenges

Escalating cost of innovation: prototyping access and costs

Sustained decline of venture capital for semiconductors
 
Achieving product-market fit remains challenging

Diminished customer appetite to award design wins to 
startups

           

 

A surge of investments are underway

CHIPS Act(s) in various countries and regions

VCs are wading back in as there are green shoots in Deep Tech 
and specialty funds – A contrarian opportunity

Reasonable M&A and IPO opportunities for startups 

Chiplets and advanced packaging can advantage startups

 

But more research will not lead to commercialization unless we 
continue to build the startup playbook

Aggressively implement CHIPS Act investments for prototyping 
and startup funds with a sense of urgency

Supplement with existing government programs and funding 
streams

Strengthen startup ecosystem for translation to industry 



Semiconductor startups and investments
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How did we get here?

1950’s – Invention of the transistor by Bell Labs and dissemination through licensing
               core technology

1960’s – Integrated circuits driven by gov’t needs, invention of venture capital and
               startups in Silicon Valley

1970’s – Invention of microprocessors and DRAM memory

1980’s – Japanese DRAM threat leads to formation of SIA / SRC / SEMATECH to restore 
                US competitiveness

1990’s – Foundry business model lead by TSMC in Taiwan 

2000’s – Beginning of industry consolidation; decline in venture capital investment

2010’s – Moore’s Law slowdown, the rise of AI, and emergence of a Chinese threat, pricing power

2020’s – Pandemic chips shortages, CHIPS Act(s), China’s access restrictions, Generative AI
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Moore’s Law economic-based prediction

Semiconductor Revenue

Lower 
cost/function

Expanding 
applications

(more silicon)

More R&D 
(innovation)

Increasing
semiconductor 

revenue

$’s

Transistors on a Chip

Source: Wikipedia

Source: WSTS 7



From U.S. startups and venture capital to geographic dispersion and consolidation

1960’s                                                                         2020’s
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point start a company,” says Patterson.
The loyalty and affection alumni show

their alma maters is part of the Silicon
Valley perpetual motion machine. Silicon
Graphics Inc., started by Stanford engi-
neering professor James H. Clark, be-
came a huge donor of money and equip-
ment. Equally important, alums donate
their personal time. Wilson Sonsini
Goodrich & Rosati partner Sonsini and
Mario M. Rosati, for example, both
teach courses at Berkeley.
“NO LIMIT.” David Kelley, the successful
head of Palo Alto’s IDEO industrial de-
sign firm, exemplifies what goes right in
the Valley’s academic/industry relations.
When he’s not running IDEO, he’s help-
ing to steer a product-design program at
his alma mater, Stanford. “The reason I
knock myself out and work two full-
time jobs is I feel indebted to Stan-
ford,” says Kelley. Thanks to the school’s

business-cum-science orientation, “I be-
came a guy who made products instead
of calculating brackets.”

It seems like nobody does just one
thing around here. Stanford’s current
engineering dean, John Hennessy, did
pioneering computer-science work in
RISC chips in the early 1980s. Then,
Hennessy took a sabbatical, raised some
venture capital, and founded MIPS Com-
puting. He returned to Stanford in 1985.
“The gap between research and what’s
in production,” says Hennessy, “has nar-
rowed to almost nothing.”

For all his vision, Dean Terman might
well have gaped at 1990s-style entre-
preneurship. He could never have pic-
tured Internet darling Yahoo! Inc.,
which started out in a grungy campus
trailer in 1994, where electrical engi-
neering grad students David Fhilo and
Jerry Yang were bored to tears with

their PhD thesis. They began almost
mindlessly making lists of their favorite
Web sites. Rather than crack down on
the digital goofing, the engineering
school cut the pair slack. 

Fast-forward two years to a hugely
successful 1996 initial public offering—
and a time to return favors. Filo and
Yang, worth more than $100 million
apiece, became the youngest individuals
ever to endow a professorship in the
Stanford engineering school, with a gift
of $2 million. “As long as we maintain
the practices that have made us what
we are today,” Terman wrote in 1973,
describing Silicon Valley’s energy and
success, “then there is no limit to the
longevity of the situation.”

Amen, say today’s entrepreneurs. Or
rather, Yahoo!

By Joan O’ C. Hamilton in Palo Alto,
with Linda Himelstein in Menlo Park

1981 Linear 
Technology
Robert Swanson,
Robert Dobkin

1983 Sierra 
Semiconductor
James Diller, 
four others

1983 SDA Systems* James Soloman

1983 Cypress
T. J. Rodgers, Lowell Turiff

1996 Planet Web
Kamran Elahian

1984 Xilinx
Bernard Vonderschmitt

1986 Synaptics
Federico Faggin, Carver Mead

1994 3Dfx
Gordon Campbell,
Scott Sellers

1989 S3
Ron Yara, 
Dado Banatao

1983 Wafer 
Scale Integration
Eli Harari

1979 VLSI 
Technology
Jack Baletto, 
Dan Floyd, 
Gunnar Wetlesen 

1985 Atmel
George Perlegos, 
Tsung-Ching Wu

1969 Four Phase*
Lee Boysel, Jack Faith

1972 Kleiner Perkins
Caufield & Byers
Eugene Kleiner

1980 LSI Logic
Wilfred Corrigan

1985 Chips 
& Technologies*
Gordon Campbell, Dado
Banatao, two others

1981 SEEQ
Gordon Campbell, 
George Perlegos

1974 Zilog*
Federico Faggin,
Ralph Ungermann

1973 Synertek*
Robert Schreiner, 
R. Barringer, six others

1968 Computer 
Microtechnology*
John Schroeder, 
Jack Schmidt, two others

1993 NeoMagic
Kamran Elahian,
Prakash Agarwal

1985 Cirrus Logic
Michael Hackworth, Kam-
ran Elahian, five others

1961 Signetics*
(now Philips Semiconductor)
David Allison, David James,
Lionel Kattner, Mark 
Weissenstern, two others

1967 National
Semiconductor
Charles Sporck, two others
After leaving Fairchild,
Sporck ran National for 24
years, building it into a
giant in analog and
digital chips. 

1968 Intel
Robert Noyce, Gordon Moore
The king of PC micro-
processors, Intel is now the
largest chip company in the
world, with revenues top-
ping $20 billion. Most Intel
execs stay on board instead
of launching startups.

1969 AMD
W.J.Sanders III, seven others
Flamboyant Sanders left
Fairchild to found this up-
and-down rival to Intel. The
swing is up right now.

1957 Fairchild 
Semiconductor*
(From left) Gordon Moore,
Sheldon Roberts, Eugene
Kleiner, Robert Noyce, Victor
Grinich, Julius Blank, Jean
Hoerni, Jay Last
Founded by “The Traitorous
Eight” from Shockley, Fair-
child was the first company
to work exclusively in silicon.
It spawned more than 30 
Silicon Valley companies,
including Intel, Advanced 
Micro Devices, and National.

FAIRCHILD’S OFFSPRING1955 Shockley Labs*
William Shockley, 
eight others
Co-inventor of the transis-
tor, Shockley recruited
eight young men from
East Coast labs to develop
the technology. They left
because of Shockley’s 
erratic management style
and became the founding
cadre for the West Coast
semiconductor industry. 
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Country Market share (IC Insights)

US
54%

EU
6%

Taiwan
22%

Japan
6%

Korea
9%

China
5%
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Evolution of the supply chain and it’s fragmentation
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Consolidation and concentration in each segment

Source: M. Lapadeus, Semi Eng.

Chip design costsSemiconductor M&A Valuation

$22.7B $20.6B

2021     2022

DRAM Market ShareEquipment  Market Share

Source: VLSI Research, 2020

Logic/Foundry platforms

Source: Wikipedia Source: IC Insights

Source: IC Insights
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Evidence of Moore’s Law slowdown – scaling is in trouble
CPU single core performance DRAM density roll off

Intel CPU density roll off Transistor power takes off

Source:  Hennessy/Patterson Turing Award presentation 11



Some consolation until the next new thing: solid roadmap for next decade

CMOS Roadmap to <1.0 nm

Backside Power Distribution Advanced packaging

Source:  IMEC, ASML, IMEC, Applied Materials  (clockwise)

EUV Lithography
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System companies becoming silicon houses

Apple Google Amazon Microsoft Meta Baidu Cisco Huawei Samsung IBM

System

Chip 
Design
limited

Chip 
Design 

extensive

Chip Mfg

Source: VLSI Research (modified) 13



China export controls and trade restrictions are stressing globalism

SMIC foundry 
below 10nm  

US made equip and EDA
ASML EUV Lithography

EDA for GAA 
All advanced fabs

Huawei 5G network chips

HiSilicon products to 
Huawei

Nvidia/AMD AI class 
processors

|    2019     |    2020    |    2021    |    2022    |   2023

US only                  Global

All fabs, then YMTC
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Venture Capital has moved past semiconductors to software and services

VC investment in semiconductor startups as % of total VC funding

Source: Pear Ventures & Crunchbase

8%

6%

4%

2%

0%
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Semiconductor startups and investments
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Typical semiconductor startup timeline

Pre-seed Seed Series A Series B Series C … IPO or M&A

Self / F&F
Angels

Grants (SBIR …)
NSF, DOD, 

DOE, DARPA

0.5
1-2
2

Angels
VC and CVC

Grants (SBIR…)
NSF, DOD, 

DOE, DARPA

1
2-5
15

VC and CVC

Grants (SBIR …)
NSF, DOD, 

DOE, DARPA

5
10-20
100

VC and CVC

20
30-70
150

VC and CVC
Growth VC

30
50-100

150

Funding
Source

 

Fund raise ($M)
Low

Medium
High

IPO or SPAC
Corp M&A

100
200-300

500

0    2                               4                                6                              8               10
           I                                I                                I                                 I                I                                IYear

Funding 
Round
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Dramatic ramp of venture investment in the last decade – semis not benefiting

US VC investments (25 years) US VC investments in semiconductors (15 years)

18

Pitchbook



Venture Capital and Corporate VC: who are the major players in semiconductors?
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Celesta 26

Walden International 24

A&E Investments 23

Eclipse Ventures 15

Foothill Ventures 15

Sutter Hill Ventures 15

Alumni Ventures 13

GSR Ventures 12

InQTel 12

Cambium 10

DCVC 10

Foundation Capital 10

Kleiner Perkins 10

Lux Capital 10

Bessemer Ventures 9

Intel Capital 74

Applied Ventures 16

Samsung Catalyst Fund 16

TEL Venture Capital 11

Cisco Investments 10

Lockheed Martin Ventures 10

AMD Ventures 9

Dell Tech Capital 9

Western Digital Capital 7

M12 6

Xilinx Ventures 6

TDK Ventures 5

3M Ventures 4

Airbus Ventures 4

Eni Next 4

VC by Deal Count CVC by Deal Count 

Pitchbook, 2014-2024



Venture Capital exits and funds raised – rapid reversal of positive trends

VC capital raised

VC exits (IPO, M&A) 
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Downturn in Venture Capital startup funding from 2021 peak
US VC investments – All stages

Pre-seed and Seed Early Stage (Series A/B) Late Stage (Series C/D)
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Venture Capital investments in AI/ML have escalated 

VC funding

AI funding by sector

AI startup unicorn formation 
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The first wave of domain specific accelerators / architectures for AI

Source:  Woodside Capital Partners

AI/ML startups formation

CloudEdge

Von 
Neumann

Non-Von 
Neumann

Optical / Photonics

Neuromorphic

In-Memory
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VC model at a glance

Goal is return 3-5x or 20-30% annual IRR over the 10-year life of the fund

Invest fund in 20-25 companies which represent 0.1-1% of deal flow

Hits driven business – need 1-3 companies to return 10-100x of investment

VCs are compensated 2% of fund annually for OpEx and retain 20% (carry) of profits

Each startup funding round is lead by a new VC that sets the valuation and investing terms 
for others, and for existing investors, exercising pro-rata rights is key

VCs raise follow-up funds based upon track record of the prior funds
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VC model dictates where investments are made and why semiconductors struggle 

Investments in semiconductors are less attractive compared to software and services 
      - Higher capital required
      - Longer time to revenue ramp
      - Higher innovation failure rates
      - Longer time to liquidity
      - Lower returns

Semiconductors requires extensive and specific due diligence, a skill mostly atrophied 

Product-market fit is hard to predict based upon early measures of traction and adoption
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Challenges facing semiconductor startups

Source: Silicon Catalyst 26



Incubator and accelerator services have helped startups in other arenas

Office space

Infrastructure: HR, Fin, Legal, IP, IT

Curriculum

Events (Demo/Pitch Day)

Ecosystem access

Prototyping/software/services

Mentors / Advisors

Seed funding

27



Silicon Catalyst accelerator model is tuned to semiconductor startup needs

Source: Silicon Catalyst 28



Silicon Catalyst timeline

2014        2016                         2018                          2020                       2022                         2024
           I                                I                                I                                 I                I                                I

Concept

ChipStart UK

Universities Venture FundAngels

Israel UKAdvisors Strategic 
Partners

Accelerators

In-kind 
Partners

Launch

MEMS and 
Sensors

Materials, 
Process/Equip

Investors

29
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Silicon Catalyst ecosystem has grown over its first 9 years

Source: Silicon Catalyst

Over 90 startups – portfolio  >$1.9B valuation, >$500M raised

Strategic Partners

60+
In-Kind 

Partners

300+
Advisors

300+
Investors

International
Israel & UK Teams 
Advisors worldwide

Industry Partners Accelerators

35+ Universities

30



Silicon Catalyst services are available from the industry’s ecosystem

Source: Silicon Catalyst 31



Within semiconductors, what’s not receiving its share of love?

Materials/process changes

New materials and devices

New equipment and processes

EDA for emerging technologies

Source: Silicon Catalyst 32



Semiconductor startups and investments
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CHIPS and Science Act of 2022 – signed into law in August

$39B for manufacturing outcomes

$24B (25%) in facility and 
equipment tax credits

$11B for R&D (NSTC) and Advanced Packaging (NAPMP)

$2B for DOD “Commons” - regional hubs 
for prototyping

CHIPS Act: $52B funding and $24B tax incentives over 5 years  
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The innovation gap is what the CHIPS Act R&D provisions are about

TRL1                                                                                                                         TRL9

20 years                         15                                   10                                 5                   0                                                                                                                   

Semiconductor 
IndustryGAPS

Prototyping at scale
Scale-up business model
Startup funding
Gov. agency coordination

      

nCORE

MRSEC
STSC

BES

$1.5B – 5 yrs

$200M – 5 yrs
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CHIPS Act Industrial Advisory Committee (IAC)

Todd 
Younkin

SRC

WG member only

Mark 
Papermaster

AMD

WG member only

Scott 
DeBoer
Micron

WG member only
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IAC timeline and charges

R&D GAPS
WG

PPP
WG

WORKFORCE
WG

COMBINED 
WG

Sep ‘22 Announcement

Dec ‘22 #1 - Wash DC R&D Gaps Organization and 
PPP

Workforce x

Feb ‘23 #2   -   Virtual R&D Gaps Organization and 
PPP

Workforce x

Jun ‘23 #3 - Wash DC Advanced 
Packaging

IP and NSTC Workforce Sequencing of 
Priorities

Nov ‘23 #4   -   Virtual Metrology and
Standards

Investment Fund x x
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IAC R&D Gaps recommendations

Recommendation 1:

Establish a set of five key capabilities aimed to lower the barriers to entry and success for innovators. 
These capabilities will rely on a network of physical and virtual facilities with a digital backbone to 
reduce design and experimentation cycle time. These capabilities should benefit the entire community 
of stakeholders and it should be of primary importance to increase access to and reduce the effective 
cost of accessing these capabilities over time.

1) Establish easily accessible prototyping capabilities in multiple facilities and enact the 
ability to rapidly try out CMOS+X at a scale that is relevant to industry 

2) Create a semiverse digital twin

3) Establish chiplets ecosystem and 3D heterogeneous integration platform for chiplet 
innovation and advanced packaging

4) Build an accessible platform for chip design and enable new EDA tools that treat 3D 
(monolithic or stacked) as an intrinsic assumption

5) Create a nurturing ecosystem for promising startups 
38



IAC prototyping analysis
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SIA reports (2019 and 2022) call for startup access to advanced prototyping

Source: SIA 40



PCAST report (2022) calls for a startup investment fund

Source: PCAST 41



SCSP report (2023) recommendations for semiconductors
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IAC Investment fund recommendations
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IAC Investment fund recommendations
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5/23  UK semiconductor strategy published and funded at £1B
      - DSIT responsible for execution

        - Intent to create an early-stage startup program

7/23  Silicon Catalyst UK selected to run startup incubator

8/23  Call for applications: 27 startups applied

10/23  Final selection: 11 startups admitted for 9-month program

2/24  Call for 2nd cohort applications

3/24  Demo day at UK Semiconductor conference sponsored by DSIT/GSA; 1st in over a decade

“CHIPStart UK” is an example of a fast-moving Gov’t lead initiative

45



Semiconductor startups and investments
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Recommendations

47

Execute what’s already been authorized and appropriated with the CHIPS Act

1) Accelerate access to affordable prototyping capabilities for startups through the various 
     CHIPS Act initiatives
             - NSTC for silicon, NAPMP for packaging and Mfg. USA for digital twin
             - DOD Commons (Hubs) for “lab to fab” – 8 regional Hubs launched Sept 23

2) Implement NSTC’s Innovation fund at a  minimum of $0.5B consistent with the IAC
     and SCSP recommendations



Recommendations
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Execute what’s already been authorized and appropriated with the CHIPS Act

Supplement with ongoing government funding streams 

1) Accelerate access to affordable prototyping capabilities for startups through the various 
     CHIPS Act initiatives
             - NSTC for silicon, NAPMP for packaging and Mfg. USA for digital twin
             - DOD Commons (Hubs) for “lab to fab” – 8 regional Hubs launched Sept 23

3) Enhance existing SBIR/STTR and DIU programs with a “fast-track entrepreneur lane” to 3x
     funding across NSF/DOE/DARPA/DOD/NIH

4) Leverage ongoing government initiatives by ensuring that startup investment and 
   procurement are included (e.g., DOD NDIS ((National Defense Industrial Strategy) and SBICCT
  (Small Business Investment Company Critical Technologies)), and DOE Office of Science (BES)
   and AMO funding and loan programs  

2) Implement NSTC’s Innovation fund at a  minimum of $0.5B consistent with the IAC
     and SCSP recommendations



Recommendations (Part 2)
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Complement by attracting further private investment

5) Increase Corporate VC (CVC) investments by 2x to provide signals to VC for early-stage
   startups with innovative technologies, especially in materials, metrology, processes and EDA

7) Commission the OSTP to establish means of collaboration with allied nations’ CHIPS Acts and
   ensure coordination across government agencies on initiatives that support startups 

6) Increase the number of “Hard Tech” and specialty fund VCs by identifying and addressing
   gaps in incentives and policies via a neutral technology-based organization (e.g., MITRE, SRI, 
   COC – Council on Competitiveness)

8) Enhance capital gains provisions for entrepreneurs and investors that have long liquidity
     timelines (e.g., QSBS - Qualified Small Business Stock for capital gains)



Bottom line up front (BLUF)

Semiconductors are resurgent

Company valuations and profitability 
 - 8 of the top 20 market caps in tech
         - 3rd most profitable industry

AI is profoundly hardware limited --  it’s the next gold rush

Essential assets in a geopolitical sea change away from globalism 
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Semiconductor startups face daunting challenges

Escalating cost of innovation: prototyping access and costs

Sustained decline of venture capital for semiconductors
 
Achieving product-market fit remains challenging

Diminished customer appetite to award design wins to 
startups

           

 

A surge of investments are underway

CHIPS Act(s) in various countries and regions

VCs are wading back in as there are green shoots in Deep Tech 
and specialty funds – A contrarian opportunity

Reasonable M&A and IPO opportunities for startups 

Chiplets and advanced packaging can advantage startups

 

But more research will not lead to commercialization unless we 
continue to build the startup playbook

Aggressively implement CHIPS Act investments for prototyping 
and startup funds with a sense of urgency

Supplement with existing government programs and funding 
streams

Strengthen startup ecosystem for translation to industry 
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Startup BoardsStartup stories
Internet Era

Funding pitchdeck 
and storytelling

Venture Capital

Jessica Livingston Sebastian Mallaby Brad FeldDavid ReimerTony Faddell

Hardware 
Startups

Startup stories
Cloud/SAS era

Ben Horowitz

Semi History

Chris Miller

Where can you learn more?

NATCAST (NSTC operator)
DOC/NIST (CHIPS.GOV info)
IAC (Industrial Advisory Committee)

DOD OSC (Office of Strategic Capital)
DIANA (DOD Accelerator)
DARPA ERI
DOE BES

CHIPS Act: Gov’t agencies:

https://natcast.org/
https://www.nist.gov/chips
https://www.nist.gov/chips/industrial-advisory-committee
https://www.cto.mil/osc/
https://www.diana.nato.int/
https://www.darpa.mil/work-with-us/electronics-resurgence-initiative
https://science.osti.gov/bes/Funding-Opportunities


Thank you – Q&A

Daniel Armbrust
dan@sicatalyst.com
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