
So#ware	
  Defined	
  Radio,	
  
the	
  future?	
  

**Future**	
  
There	
  is	
  nothing	
  new	
  under	
  the	
  sun?	
  

OHDXF/CFF	
  Cruise	
  2015	
  OH5KW	
  
Timo	
  Törö	
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What	
  is	
  Radio?	
  
How	
  it	
  was	
  invented	
  and	
  developed	
  
•  The	
  1st	
  milestone:	
  MathemaMcs	
  and	
  Physics	
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What	
  is	
  Radio?	
  

•  The	
  2nd	
  milestone:	
  The	
  theory	
  proved	
  by	
  
experiments.	
  Hardware	
  development	
  starts.	
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What	
  is	
  Radio?	
  

•  The	
  3rd:	
  Making	
  Business.	
  Radio	
  for	
  everyone.	
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My	
  HAM	
  Radio	
  History	
  

Heatkit	
  SB-­‐line	
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My	
  HAM	
  radio	
  History	
  
TesMng	
  ANAN	
  100	
  vs.	
  Flex6700	
  &	
  remote	
  controlling	
  OH5	
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History	
  of	
  Computers!	
  

•  Not	
  really	
  today	
  	
  

Source:	
  h^p://w8zpf.cboh.org/talks/2013-­‐10+K8NQ+SDR+Flex.pdf	
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SDR	
  radios,	
  how	
  good	
  are	
  they?	
  	
  

WHY	
  SDR?	
  

Source:	
  h^p://www.sherweng.com/table.html	
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• MulM-­‐conversion	
  a.k.a.	
  Superhetrodyne	
  	
   	
  1928	
  –	
  Legacy	
  
– Your	
  car	
  radio,	
  your	
  TV,	
  any	
  older	
  scanner	
  you	
  have	
  
– Most	
  every	
  Kenwood,	
  Icom,	
  Ten-­‐Tec,	
  Elecra#	
  and	
  Yaesu	
  on	
  the	
  market	
  
today	
  

• Direct	
  Conversion	
  	
   	
   	
   	
   	
  2000	
  –	
  Modern	
  
– FLEX-­‐5000,	
  FLEX-­‐3000,	
  FLEX1500,	
  Elecra#	
  KX3,	
  Elad	
  FDM-­‐Duo	
  

• Direct	
  Sampling	
  a.k.a	
  wideband	
  	
   	
   	
  2009	
  –	
  Modern	
  
– FLEX-­‐6000,	
  HPSDR,	
  ANAN-­‐100,	
  SUNSDR-­‐2	
  

h^ps://www.dropbox.com/s/d2yturid60npgdm/How%20to%20Build%20a%20Quiet%20StaMon%20V2.pptx	
  

Source:	
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MODERN	
  RADIO	
  	
  	
  -­‐	
  2000	
  TECHNOLOGY	
  	
  -­‐	
  2nd	
  GeneraMon	
  SDR	
  

SDR-­‐1000	
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3rd	
  GeneraMon	
  Direct	
  Sampled	
  SDR	
  



Summa	
  summarum	
  

SDR	
  radio	
  is	
  like	
  ear	
  

FPGA=BRAIN	
  

ANTENNA	
  
+	
  COAXIAL	
   COCHLEAR	
  =	
  

ADC	
  

AUDITORY	
  NERVE	
  =	
  
ETHERNET	
  

OSSICLES	
  =	
  FRONT	
  END,	
  IMPEDANCE	
  MATHING,	
  
	
   	
   	
   	
   	
   	
   	
  ATTENUATOR	
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Voice	
  of	
  America	
  Monitoring	
  

•  1.	
  AhM	
  OH2RZ	
  and	
  Sami	
  OH2BFO	
  from	
  A^ocon	
  	
  
were	
  SDR1000	
  pioneers	
  from	
  1998-­‐	
  

•  My	
  own	
  SDR	
  tests	
  with	
  SDR1000	
  to	
  find	
  new	
  
receiver	
  for	
  Remote	
  Monitoring	
  System	
  2006	
  

•  New	
  RMS	
  system	
  with	
  Sami’s	
  so#ware	
  and	
  
SDR	
  radio	
  

•  70	
  systems	
  online	
  at	
  the	
  moment	
  	
  	
  

•  VOA/BBG	
  +	
  FlexRadio	
  systems	
  +	
  A^ocon	
  Oy	
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VOA/BBG	
  RMS	
  installed	
  in	
  Islamabad	
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PC	
  is	
  needed	
  

•  Modern	
  win7	
  PC	
  	
  
•  With	
  many	
  pan	
  adapters	
  and	
  receivers	
  in	
  use,	
  
PC	
  and	
  graphic	
  power	
  need	
  will	
  increase	
  

•  1GB	
  ethernet	
  connecMon	
  preferred	
  between	
  
radio	
  and	
  PC	
  

•  Display	
  area	
  is	
  needed.	
  It	
  is	
  normal	
  to	
  have	
  2-­‐3	
  
big	
  	
  displays	
  

•  Ergonomics	
  is	
  important	
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SDR	
  benefits	
  

•  Good,	
  quiet	
  recepMon,	
  less	
  faMque	
  	
  
•  Best	
  weak	
  signal	
  recepMon,	
  best	
  strong	
  signal	
  
recepMon	
  

•  Panadapter,	
  you	
  can	
  see	
  the	
  band	
  
•  Digimodes,	
  winner	
  in	
  the	
  pile	
  up	
  
•  Diversity	
  and	
  adapMve	
  noise	
  cancelling	
  
•  Tracking	
  notch,	
  auto	
  notch	
  
•  Pure	
  signal	
  a.k.a	
  predistorMon,	
  cleans	
  TX	
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SDR	
  benefits	
  

•  *NaMve*	
  remote	
  will	
  be	
  supported	
  soon	
  
•  Great	
  learning	
  opportunity	
  
•  More	
  that	
  one	
  client	
  can	
  connect	
  to	
  a	
  *radio-­‐
server*	
  	
  (Flex6000)	
  

•  THINK	
  DIGITAL(,	
  sooner	
  or	
  later	
  you	
  have	
  to)	
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CorrecMon	
  by	
  
PredistorMon	
  

Source Dr Warren Pratt NR0V 
Friedrichshafen, June 2014 



Flex-­‐Radio	
  vs.	
  HPSDR	
  

•  PowerSDR	
  is	
  so#ware	
  for	
  many	
  SDR	
  
radios,	
  started	
  by	
  FlexRadio	
  

•  Open	
  source	
  project	
  mostly	
  

•  When	
  FlexRadio	
  went	
  to	
  closed	
  so#ware	
  
for	
  new	
  6xxx	
  radios,	
  many	
  former	
  
PowerSDR	
  contributors	
  moved	
  to	
  HPSDR	
  
development	
  (ANAN)	
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MulMmedia,	
  Flex6700	
  in	
  acMon	
  

•  CQ	
  	
  WW	
  CW	
  2015	
  
-­‐Two	
  local	
  CW-­‐skimmers	
  +	
  cluster	
  spots,	
  

feeding	
  N1MM+	
  ,	
  160m	
  low	
  noise	
  copy	
  
-­‐	
  720	
  *test*	
  QSOs	
  made	
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h^p://youtu.be/zQaqQUDCu9U	
  



MulMmedia,	
  Flex6700	
  in	
  acMon	
  
•  Click	
  on	
  the	
  panadapter	
  and	
  have	
  one	
  more	
  
QSO,	
  no	
  keyboad	
  needed,	
  easy	
  contesMng	
  

h^p://youtu.be/-­‐3BKA0cmZeM	
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SDR	
  radio	
  is	
  ALREADY	
  here	
  

•  Sami	
  OH2BFO:	
  So#ware	
  Makes	
  the	
  Radio	
  
•  AhM	
  OH2RZ:	
  Work	
  in	
  Progress	
  

•  Gerald	
  Youngblood	
  K5SDR:	
  Re-­‐discover	
  Radio	
  
•  Timo	
  OH5KW:	
  Best	
  Way	
  to	
  Work	
  More	
  DX’es	
  
and	
  Have	
  Fun!	
  

•  Thank	
  You	
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