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-‐	  Industry	  health	  –	  A	  perspecDve	  -‐	  



Semiconductor	  industry’s	  virtuous	  cycle	  	  
	  

Lower cost/function 

Expanding  
applications 

(more silicon) 

 More R&D (innovation) 

Increasing 
semiconductor  

revenue 

$’s 



Moore’s	  Law	  conDnues	  
…	  remember	  it	  is	  an	  economic-‐based	  predic1on	  

Microprocessor Transistor Counts 
1971-2011 & Moore’s Law 



Semiconductors	  just	  reached	  record	  revenues	  …	  

…	  so	  everything	  must	  be	  going	  well?	  
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$305B! 



	  …	  and	  R&D	  spending	  conDnues	  to	  rise	  

Source: VLSI Research 



...	  but	  underlying	  trends	  are	  not	  good	  

Development costs are  
skyrocketing 

EBITDA is down 

41% 

1% 

15% 

-26% 

EBITDA (% of Rev) EBITDA (YoY) 
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Chip-‐only	  ventures	  headed	  for	  exDncDon?	  

Source: GSA 
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•  Long time to revenue 

•  Relatively large investment required 

•  Few IPO successes 

•  Less investment from traditional 
sources 

     We are in the “post-chip” era 

 



Semiconductors	  once	  was	  a	  haven	  for	  entrepreneurism	  and	  
startups	  …	  now	  consolidaDon	  is	  our	  reality	  
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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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EvoluDon	  of	  the	  supply	  chain	  structure	  

Historical                                                             Now 
 



 
 
 
 
 
 
 
 

InnovaDon	  through	  acquisiDon	  can	  be	  a	  greater	  source	  of	  
growth	  for	  established	  companies	  	  

“If you attempt disruptive 
innovation within your 

organizational boundaries, 
the immune system will come 

and attack you” 
Salim Ishmail, Singularity Univ. and 

Brickhouse, Yahoo’s internal incubator 
 

27% 

55% 

Semis 

Other Industry Ave 

Semiconductor M&A & market-share 
growth is 50% of other Industries 



The	  biotech	  industry	  sDll	  has	  a	  healthy	  start-‐up	  environment	  
because	  of	  “soluDons	  and	  acquisiDon”	  focus	  

Source: PWC, US Investments by Industry / Q4 2013 

Investor 

Start-up 

Bio-Tech / Pharma 
Companies 

Biotech is second only to software in 
number and amount of deals 

“Point solution” start-ups selling 
to established companies 



Semiconductors	  have	  not	  leveraged	  an	  incubator	  model	  …	  
and	  instead	  use	  angels,	  VC’s	  and	  company	  venture	  funds	  
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Yet	  there	  is	  tremendous	  opportunity	  ...	  these	  all	  need	  
soluDons	  in	  silicon	  

Medical Transportation Wearables & 
Sensors 

Energy 

Next-Gen 
Wireless 



This	  is	  the	  best	  Dme	  ever	  to	  innovate	  in	  silicon	  as	  we	  enter	  
the	  IoT	  “Era	  of	  Devices”	  

 
Michael Malone: 
 
… lack of exciting new products and a decline of 
early-stage new investments. 
 
Most observers appreciate the Valley's four- 
year cycle, but few have ever noticed a much longer, 
20-year cycle in electronics.  
 
We have lived in the Era of Code ….  But that era is 
ending, as the cycle of hardware begins to asset 
itself in the form of watches, wearables, mobile 
health, autonomous cars, drones, 3D printing and a 
revolution in sensors, all tied together by a cloud-like 
Internet of Things. 
 
We are entering the Era of Devices. This will be led 
by builders 



Context	  is	  everything	  

Source: 20th Century Fox 



Context	  is	  everything	  …	  “Wall	  Street”,	  digital	  re-‐release	  in	  2014	  

Source: 20th Century Fox 



-‐	  IoT	  CriDcal	  Analysis	  -‐	  



IoT	  –	  Use	  the	  Log	  scale	  
	  



Where	  will	  growth	  come	  from?	  

   By 2020, between $9T (IDC) and $19T IoT market (Cisco, John Chambers)  



IoT	  –	  Industry	  sector	  perspecDve	  
	  

Source: Gartner 



Source: Gartner 

IoT	  –	  Market	  opportuniDes	  
	  



•  Qualcomm  wireless IC’s and infrastructure 
•  Samsung  IC’s, devices, and internal mfg  
•  Intel  IC’s and internal mfg. 
•  ARM  low power processors 
•  Google  Glass, Android, Next (thermostats), cloud 
•  Apple  devices, platforms 
•  Microsoft  OS, devices, software infrastructure, cloud 
•  Oracle  Java, databases, software infrastructure, cloud 
•  Cisco  networking 
•  GE   industrial applications 
•  Amazon  cloud service (AWS), devices 
•  Nike  fitness wearables infrastructure  
•  IBM   smart infrastructure and analytics , WATSON, cloud 
 

IoT	  –	  Some	  companies	  to	  watch	  



Foundries 
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IoT	  –	  How	  does	  industry	  structure	  evolve	  from	  today’s	  reality?	  



•  Significant gaps in standards  

•  Capable hardware and software platforms 

•  Truly power-efficient components 

•  Low cost/high performance components packaging 

•  Battery technology or energy harvesting 

•  Ability to sense many things of interest 

•  Context awareness  

•  Security 

IoT	  –	  What’s	  missing	  
	  



For 10-100x THINGS per person, then they must cost 5-30X less 
 

 $207    Apple 5S phone w/ 32Gb 

             $35      ZTE U793 low end Android phone 

             $17      Fitbit wearable 
 

Source: HIS, Gartner, Nomura, company data 
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IoT	  –	  Cost	  perspecDve	  



IoT	  –	  The	  small	  build-‐it-‐yourself	  DRONE	  



Source:	  Given	  Imaging	  

IoT	  –	  IngesDble	  “camera	  pill”	  for	  colon	  cancer	  detecDon	  



IoT	  –	  Personal	  arDcles	  tracking	  



Source:	  M10	  wearable	  	  computers,	  Cambridge	  MA	  

Includes:	  
	  -‐	  wireless	  antennas	  
	  -‐	  temperature	  sensor	  
	  -‐	  heart	  rate	  sensors	  
	  -‐	  badery	  

IoT	  –	  Temporary	  “sensor	  bandages”	  



IoT	  –	  Wireless	  controller/radio-‐on-‐a-‐chip,	  powered	  by	  EM	  
waves	  from	  incoming	  signal	  received	  by	  its	  antenna	  

Source:	  Stanford,	  UC	  Berkeley,	  ST	  prototype	  



IoT	  –	  InnovaDon	  using	  deployed	  Smartphone	  sensors	  

Traffic	  detecDon	  	  	  	  	  	  	  	  	  	  	  	  	  Google	  Maps	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Waze	  
	  
	  
	  
Road	  Repair	  	  	  	  	  	  	  	  	  ClickFix	  	  	  	  	  	  	  	  	  	  	  	  	  	  Boston	  
	  
	  
	  
	  
	  
Earthquake	  warning	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  California	  	  -‐	  Napa	  Valley	  



IoT	  –	  A	  criDcal	  perspecDve	  
	  

•  Huge potential for unit growth, far exceeding expectations for 
smartphones and computing devices 

•  Estimates range from 25-100B devices by 2020 and acknowledgement 
that they could be off by 5-10x 

•  No clear killer app or early leader has emerged yet 

•  Applications to be widely distributed across industry segments and not 
exclusively in consumer electronics 

•  Far less focus and critical thinking on how much it needs to cost to be 
affordable 



-‐	  Addressing	  the	  barriers	  for	  semiconductor	  startups	  -‐	  



What	  alternaDves	  are	  available	  to	  semiconductor	  startups?	  

	  	  	   Friends	  
and	  Family	  

Bootstrap	   Angel	   Incubator	   Gov.	  
Programs	  
&	  grants	  

Crowd	  
funding	  

Strategic	  
Corp.	  
Partner	  

Venture	  
Capital	  

Pros	   Small	  $’s	   Certainty	  
of	  income	  

Just	  1	  
person	  to	  
convince	  

Network	  
and	  
services	  

Oken	  
non-‐
diluDve	  

Promotes	  	  
MVP	  
approach	  

Market	  
feedback	  
(at	  least	  1)	  

Network	  
and	  
credibility	  

Cons	   Only	  $’s	   May	  go	  
off	  course	  
w/	  small	  
projects	  

Only	  $’s	   Low	  $’s	   On	  
Dmetable	  
and	  terms	  
of	  agency	  

Short	  
term	  
horizon	  

Partner	  
control	  /	  
influence	  

DiluDon	  

Hard	  to	  
find	  

Short	  
Dme	  to	  
incubate	  

Hard	  to	  
obtain	  



45	  semiconductor	  startup	  companies	  profiled	  	  

IP 
48% Solution 

47% 

Tool 
5% 

Product 

Start-up 
90% 

Spin-
out 
5% 

NewCo 
5% 

Status 

Mobile 

General IoT 

Energy 

Transportation 

Extend Moore's 
Law 

Biotech 

0 5 10 15 20 25 30 
Number of Companies 

IoT Segments 

Source: Silicon Catalyst discussions, 12/14 



What	  do	  semiconductor	  startups	  say	  they	  struggle	  with?	  

	  	  	  Rank	  Issues	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Rank	  Expenses	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Top	  3	  Challenges	  

Source: Silicon Catalyst, 15 startups surveyed in 2014 



What	  do	  semiconductor	  startups	  say	  they	  struggle	  with?	  

Source: Silicon Catalyst, 15 startups surveyed in 2014 

EDA, Prototypes, Test, $’s 

	  	  	  Rank	  Issues	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Rank	  Expenses	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Top	  3	  Challenges	  



What	  do	  soluDons	  in	  silicon	  startups	  need?	  

MPW 
Prototyping DFM, System 

Integration & 
Prototyping  

EDA Tools Lab and test 
Equipment 

Mentoring Secure 
Work Space 

Business & 
Legal Support 

Lots of Pizza 

Semiconductor	  startups	  prioriDes	  

$ 



While	  you	  can	  spend	  $100M	  starDng	  a	  semiconductor	  
company,	  it	  is	  not	  necessary	  or	  typical	  	  

0 500 1000 1500 2000 2500 3000 
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Source: I.B.S. 2011 

130nm has the most design starts 
 65nm & 45nm have yet to peak 

Even 28nm Can Be Done Frugally 

•  1st 50GFLOPS/Watt processor 
•  1st crowd sourced funded 

semiconductor company 
•  Total invested <$5M 



IP	  and	  systems	  companies	  have	  faster	  Dme	  to	  revenue	  and	  
lower	  investment	  required	  than	  chips	  

Time To Revenue 

Investment Required 

Chips 

IP 

Systems 

Silicon Catalyst Focus 



The	  importance	  of	  	  “SoluDons	  in	  Silicon”	  approach?	  

Chip Chip 

Software / App 

Service 

Business Model 

IP 

System 

Software / App 

Service 

Solutions in 
Silicon 

Semiconductor Software 

Complete solution 

Faster time to revenue 

Taps into larger profit pool 

Differentiation 

 
 



The	  Silicon	  Catalyst	  transfer	  funcDon:	  we	  accelerate	  start-‐ups	  
with	  ideas	  into	  companies	  ready	  for	  exit	  	  	  	  
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Silicon	  Catalyst	  minimizes	  need	  to	  raise	  seed	  capital	  and	  
makes	  any	  cash	  investment	  more	  impacqul	  	  	  

•  Founders can get to work 
building a team and executing 

•  Founders retain more equity 

•  Cash goes to innovation, not 
table stakes 

•  Start-up is more “fund-worthy” 

 



We	  are	  partnering	  with	  industry	  leaders	  
	  

Formerly Agilent 

More In The Works 

 
Introducing	  Silicon	  Catalyst,	  the	  First	  Incubator	  for	  Semiconductor	  Solu;on	  Start-‐Ups	  
	  
SILICON	  VALLEY,	  CA-‐-‐(Marketwired	  -‐	  Dec	  9,	  2014)	  -‐	  	  Silicon	  Catalyst	  today	  launched	  the	  industry's	  first	  incubator	  for	  semiconductor	  
soluDon	  start-‐ups.	  While	  there	  are	  many	  incubators	  and	  accelerators	  for	  sokware	  and	  even	  some	  for	  hardware,	  this	  is	  the	  world's	  
first	  focused	  exclusively	  on	  semiconductor	  soluDons.	  Silicon	  Catalyst	  will	  address	  the	  challenges	  faced	  by	  start-‐ups	  when	  going	  from	  
idea	  to	  company	  formaDon	  to	  prototype,	  along	  with	  the	  industry-‐wide	  concern	  about	  the	  lack	  of	  fund-‐worthy	  start-‐ups	  to	  drive	  
novel	  innovaDon	  and	  growth.	  
	  
The	  Silicon	  Catalyst	  model	  is	  unique:	  
	  -‐	  Build	  a	  coaliDon	  of	  companies	  to	  help	  start-‐ups	  reduce	  the	  complexity	  of	  semiconductor	  innovaDon	  
	  -‐	  Incubate	  a	  select	  number	  of	  start-‐ups	  each	  year	  and	  provide	  them	  the	  tools	  and	  support	  needed	  to	  get	  to	  work,	  rather	  than	  	  	  	  	  	  	  
	  	  	  spend	  precious	  Dme	  hunDng	  for	  funding	  
	  -‐	  Assemble	  a	  world-‐class	  network	  of	  mentors	  to	  guide	  these	  entrepreneurs	  
	  
Key	  to	  the	  Silicon	  Catalyst	  business	  model	  is	  providing	  access	  to	  mentors	  who	  believe	  it	  is	  in	  the	  interest	  of	  the	  enDre	  industry	  to	  
support	  start-‐ups.	  The	  first	  of	  these	  mentoring	  companies	  include	  EDA	  and	  IP	  provider	  Synopsys;	  test	  &	  measurement	  equipment	  
company	  Keysight;	  and	  pure-‐play	  semiconductor	  foundry	  TSMC.	  
	  
In	  addiDon	  to	  these	  companies,	  Silicon	  Catalyst	  is	  in	  discussions	  to	  add	  to	  its	  rapidly	  expanding	  network	  with	  companies	  from	  the	  
semiconductor	  ecosystem	  ranging	  from	  enablement	  to	  fabless	  to	  systems	  companies	  that	  will	  help	  mentor	  qualified	  start-‐ups	  
admided	  to	  the	  incubator	  …..	  
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