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Who	
  is	
  Nordic	
  Semiconductor?
◼Norwegian	
  company (1983	
  -­‐ )
◼Main	
  product	
  
◼ 32	
  –bit	
  ARM	
  MCU	
  with	
  multi-­‐protocol	
  2.4GHz	
  

transceiver	
  (nRF51	
  &	
  nRF52)
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End	
  product	
  example

https://www.ifixit.com/Teardown/Fitbit+Flex+Teardown/16050



How	
  can	
  a	
  small	
  Norwegian	
  company	
  rule	
  
the	
  low-­‐energy	
  wireless	
  world?

Some	
  of	
  our	
  customers:
Found	
  googling	
  	
  “nrf8001	
  teardown”

43591	
  (2014)

Some	
  of	
  our	
   suppliers

A	
  common	
  subcontractor A	
  common	
  subcontractor

Wait	
  for	
  it
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11533	
  (2015)
https://www.youtube.com/watch?v=ShYWUlJ2FZs

1300	
  (2015)

https://www.youtube.com/watch?v=8xJEs3a-­‐1QU



Who	
  makes	
  electronic	
  things?
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Basic	
  building	
  blocks

Transistor	
  (NMOS) Capacitor	
  (MOM)

Inverter

D-­‐flip-­‐flop	
  with	
  reset



Strong-­‐arm	
  comparator

http://www.designers-­‐guide.org/Forum/Attachments/cmp.png



A	
  complete	
  ADC



nRF51

Google	
  :	
  nRF51	
  die	
  photo



Enabling	
  devices

◼High	
  sales	
  of	
   smartphones	
  enable	
  rapid	
  development	
   of	
  products
◼ 500	
  million	
  iPhones	
   	
  (2014)
◼ 100	
  million	
  Samsung	
  Galaxy	
  (2013)

◼ Fun	
  projects
◼ Open	
  source	
  quadracopter
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Nordic	
  market	
  segments	
  -­‐ Q2	
  2011
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Nordic	
  market	
  segments	
  -­‐ Q2	
  2015
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Research	
  &	
  development	
  takes	
  time

Software	
  design
Acoustics

Signal	
  processing
Computer	
  design

Radio	
  Systems
Circuit-­‐ and	
  systems	
  design

Electro-­‐optics
Electronic	
  Devices	
  and	
  Materials	
  

Ti
m
e	
  
to
	
  m
ar
ke
t

Years

Months

Decades
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Divide	
  and	
  conquer
◼Break	
  complex	
  stuff	
  down	
  into	
  smaller	
  pieces

◼ Ignore	
  the	
  difficult	
   stuff,	
  and	
  try	
  to	
  get	
  an	
  approximate	
  understanding,	
   then	
  add	
  in	
  the	
  
difficult	
   stuff

◼Don’t	
  be	
  afraid	
  if	
  something	
   is	
  difficult

◼Don’t	
   think	
  your	
  stupid	
  and	
  won’t	
  be	
  able	
  to	
  understand

◼Don’t	
   think	
  that	
  everybody	
   else	
  is	
  smarter	
  than	
  you



When	
  you	
  don’t	
  understand
◼Ask	
  someone

◼Don’t	
  be	
  afraid	
  to	
  show	
  that	
  you	
  don’t	
  know	
  something,	
   not	
  knowing	
   is	
  OK	
  (except	
  on	
  
the	
  exam,	
  and	
  in	
  a	
  job	
   interview)

◼Use	
  wikipedia



What	
  you	
  need	
  to	
  teach	
  yourself
◼Ability	
   to	
  work	
  hard	
  (constant	
  speed)

◼Programming

◼Report	
  writing

◼Explaining	
   things	
  to	
  other	
  people

◼Convincing	
  people	
   that	
  your	
   right	
  through	
   persuasive	
  arguments



Questions?



Things	
  you	
  should	
  know	
  about
Software:
Scripting	
   (Bash,	
  Perl,	
  Python,	
   Ruby,	
  TCL,	
  LISP)
Programming	
   (C,	
  C++)
Editors	
  (Emacs)
Math	
  software	
  (Matlab,	
  Maple,	
  Octave)

Information	
   sources:
http://ieeexplore.ieee.org

Where	
  to	
  by	
  electronic	
  supplies:
www.digikey.no
www.mouser.com


