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What	
  is	
  ji2er?	
  

•  Ji#er	
  is	
  the	
  *me	
  varia*on	
  of	
  a	
  periodic	
  signal	
  
in	
  electronics	
  and	
  telecommunica*ons,	
  o8en	
  
in	
  rela*on	
  to	
  a	
  reference	
  clock	
  source	
  
(Wikipedia!)	
  

•  Ji2er	
  may	
  be	
  observed	
  in	
  characterisMcs	
  such	
  
as	
  the	
  frequency	
  of	
  successive	
  pulses,	
  the	
  
signal	
  amplitude,	
  or	
  phase	
  of	
  periodic	
  signals.	
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What	
  is	
  ji2er	
  for	
  IEEE	
  TC-­‐10?	
  

IEEE	
  Std.	
  1057:2007	
  
•  3.1.5	
  aperture	
  uncertainty:	
  The	
  standard	
  deviaMon	
  of	
  the	
  

sample	
  instant	
  in	
  Mme.	
  Syn:	
  short-­‐term	
  Mming	
  instability;	
  
Mming	
  ji2er;	
  Mming	
  phase	
  noise.	
  

•  3.1.100	
  trigger	
  ji#er:	
  The	
  standard	
  deviaMon	
  in	
  the	
  trigger	
  
delay	
  Mme	
  over	
  mulMple	
  records.	
  

IEEE	
  Std.	
  1241:2010	
  
•  Similar	
  approach	
  as	
  1057	
  

Mainly concerned with 
the effects of jitter on the 

sampling instants 
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Ji2er	
  as	
  per	
  IEEE	
  Std.	
  181:2003	
  
•  3.1.16	
   ji#er:	
   The	
   variaMon	
   (dispersion)	
   of	
   a	
   Mme	
   parameter	
   between	
  

successive	
   cycles	
   of	
   a	
   repeMMve	
   signal	
   and/or	
   between	
   successively	
  
acquired	
  waveforms	
  of	
  a	
  repeMMve	
  signal	
   for	
  a	
  given	
  reference	
   instant	
  or	
  
duraMon.	
   Unless	
   otherwise	
   specified	
   by	
   a	
   mathemaMcal	
   adjecMve,	
   rms	
  
ji2er	
  is	
  assumed.	
  

•  3.1.16.1	
   ji#er,	
   cycle-­‐to-­‐nth-­‐cycle:	
   The	
   ji2er	
   between	
   specified	
   reference	
  
level	
  instants	
  of	
  any	
  two	
  specified	
  cycles	
  of	
  a	
  repeMMve	
  signal.	
  

•  3.1.16.2	
   ji#er,	
  period:	
  The	
   ji2er	
   in	
   the	
  period	
  of	
  a	
   repeMMve	
  signal	
  or	
   its	
  
waveform.	
  

•  3.1.16.3	
  ji#er,	
  pulse	
  dura*on:	
  The	
  ji2er	
  in	
  the	
  pulse	
  duraMon	
  of	
  a	
  signal	
  or	
  
its	
  waveform.	
  

•  3.1.16.4	
   ji#er,	
   trigger:	
   The	
   ji2er	
   between	
   a	
   repeMMve	
   signal	
   and	
   the	
  
trigger	
  event	
  that	
  is	
  used	
  to	
  generate	
  or	
  measure	
  that	
  signal.	
  

Mainly concerned with 
the characterics of the 

signal 
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Ji2er	
  in	
  communicaMons	
  
•  ITU-­‐T	
  RecommendaMon	
  G.810	
  (08/1996):	
  ji2er	
  is	
  “the	
  
short-­‐term	
  varia.ons	
  of	
  the	
  significant	
  instants	
  of	
  a	
  
.ming	
  signal	
  from	
  their	
  ideal	
  posi.ons	
  in	
  .me	
  (where	
  
"short-­‐term"	
  implies	
  that	
  these	
  varia.ons	
  are	
  of	
  
frequency	
  greater	
  than	
  or	
  equal	
  to	
  10	
  Hz).”	
  

•  The	
  ji2er	
  reduces	
  the	
  clock	
  recovery	
  capabiliMes	
  of	
  
receivers	
  and	
  increases	
  the	
  probability	
  of	
  errored	
  bits.	
  

•  Look	
  at	
  the	
  eye:	
  

Mainly concerned with the 
causes and effects of jitter 

on the symbol recovery 
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ITU-­‐T	
  RecommendaMons	
  

O.xxx	
  series	
  about	
  measurement	
  instrumentaMon	
  

Document	
  #	
   Title	
  

O.171	
   Timing	
  ji2er	
  and	
  wander	
  measuring	
  equipment	
  for	
  digital	
  systems	
  which	
  
are	
  based	
  on	
  the	
  Plesiochronous	
  Digital	
  Hierarchy	
  (PDH).	
  

O.172	
   Ji2er	
  and	
  wander	
  measuring	
  equipment	
  for	
  digital	
  systems	
  which	
  are	
  
based	
  on	
  the	
  Synchronous	
  Digital	
  Hierarchy	
  (SDH).	
  

O.173	
  (drab)	
  	
   Ji2er	
  measuring	
  equipment	
  for	
  digital	
  systems	
  which	
  are	
  based	
  on	
  the	
  
OpMcal	
  Transport	
  Network	
  (OTN)	
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What	
  should	
  a	
  Standard	
  on	
  Ji2er	
  
Measurement	
  provide?	
  

•  Terminology:	
  unambiguous,	
  consistent,	
  clear,	
  
harmonized	
  with	
  the	
  exisMng	
  standards	
  

•  Measurement	
  methods	
  
•  Measurement	
  setups	
  
•  Guidance	
  to	
  set-­‐up	
  specific	
  measurement	
  
procedures	
  



TC-­‐10	
  	
  
Waveform	
  Genera1on,	
  

Measurement	
  and	
  Analysis	
  

06/30/2011	
   Sergio	
  Rapuano	
   8	
  

Strategic	
  quesMons	
  
Should	
  the	
  standard:	
  	
  
•  focus	
  on	
  the	
  effects	
  of	
  ji2er	
  or	
  stay	
  general	
  on	
  the	
  
signal	
  characterisMcs?	
  

•  aim	
  at	
  the	
  harmonizaMon	
  with	
  the	
  exisMng	
  standards	
  
or	
  propose	
  a	
  new	
  approach	
  to	
  the	
  ma2er?	
  	
  

•  include	
  specific	
  procedures	
  or	
  general	
  guidance	
  to	
  
the	
  uncertainty	
  esMmaMon	
  and	
  statement?	
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TacMcal	
  quesMons	
  

Should	
  we:	
  
•  try	
  to	
  order	
  the	
  list	
  of	
  definiMons	
  and	
  figures	
  of	
  
merit	
  referring	
  to	
  the	
  same	
  physical	
  quanMty?	
  

•  use	
  direct	
  (Mming	
  or	
  aperture	
  ji2er)	
  or	
  indirect	
  
figures	
  (phase	
  noise,	
  frequency	
  stability,	
  SNRj,	
  …)?	
  

•  introduce	
  a	
  list	
  of	
  applicaMon-­‐related	
  definiMons	
  
and	
  measurement	
  methods?	
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First	
  step:	
  the	
  working	
  group	
  

•  Working	
  group	
  composiMon	
  
– At	
  least	
  a	
  chairman,	
  a	
  secretary,	
  an	
  editor,	
  10	
  to	
  25	
  
members	
  

–  PotenMal	
  members:	
  users,	
  manufacturers,	
  academic,	
  
…	
  	
  

•  Enrolling	
  of	
  volunteers	
  
•  Work	
  plan	
  
•  Assignments	
  
•  Time	
  schedule	
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Next:	
  Project	
  AuthorizaMon	
  Request	
  

•  A	
  new	
  PAR	
  is	
  used	
  to	
  iniMate	
  a	
  project	
  for	
  the	
  
first	
  Mme	
  

•  The	
  PAR	
  must	
  be	
  completed	
  via	
  IEEE	
  
myProject	
  web	
  site	
  

•  There	
  is	
  a	
  precise	
  Mming	
  for	
  submission:	
  not	
  
later	
  than	
  60	
  days	
  before	
  the	
  next	
  New	
  
Standard	
  Commission	
  (NeSCom)	
  of	
  IEEE-­‐SA	
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PAR	
  contents	
  (1/2)	
  

•  Scope	
  of	
  the	
  standard:	
  what	
  will	
  be	
  done	
  
•  Purpose	
  of	
  the	
  standard:	
  why	
  	
  the	
  standard	
  
will	
  be	
  done	
  

•  Need	
  for	
  the	
  Project	
  
•  Stakeholders	
  for	
  the	
  Standard	
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Purpose	
  examples	
  

IEEE	
  Std.	
  1057:2007	
  
•  The	
  main	
   purpose	
   of	
   this	
   standard	
   is	
   to	
   ensure	
   that	
  manufactures	
   and	
   users	
   of	
  

waveform	
  recorders	
  have	
  a	
  well-­‐defined	
  set	
  of	
  specificaMons	
  and	
  test	
  methods	
  so	
  
they	
  can	
  understand,	
  describe,	
  and	
  compare	
  the	
  performance	
  of	
   these	
  recorders	
  
using	
  a	
  common	
  language.	
  

IEEE	
  Std.	
  181:2003	
  
•  The	
  purpose	
  of	
   the	
   standard	
   is	
   to	
   facilitate	
   accurate	
   and	
  precise	
   communicaMon	
  

concerning	
   parameters	
   of	
   transiMon,	
   pulse,	
   and	
   related	
   waveforms	
   and	
   the	
  
techniques	
  and	
  procedures	
  for	
  measuring	
  them.	
  Because	
  of	
  the	
  broad	
  applicability	
  
of	
   electrical	
   pulse	
   technology	
   in	
   the	
   electronics	
   industries	
   (such	
   as	
   computer,	
  
telecommunicaMon,	
   and	
   test	
   instrumentaMon	
   industries),	
   the	
   development	
   of	
  
unambiguous	
  definiMons	
  for	
  pulse	
  terms	
  and	
  the	
  presentaMon	
  of	
  methods	
  and/or	
  
algorithms	
   for	
   their	
   calculaMon	
   is	
   important	
   for	
   communicaMon	
   between	
  
manufacturers	
  and	
  consumers	
  within	
  the	
  electronics	
  industry.	
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Scope	
  examples	
  
IEEE	
  Std.	
  1057:2007	
  
•  This	
   standard	
   defines	
   specificaMons	
   and	
   describes	
   test	
   methods	
   for	
  

measuring	
   the	
   performance	
   of	
   electronic	
   digiMzing	
   waveform	
   recorders,	
  
waveform	
  analyzers,	
  and	
  digiMzing	
  oscilloscopes	
  with	
  digital	
  outputs.	
  The	
  
standard	
   is	
   directed	
   toward,	
   but	
   not	
   restricted	
   to,	
   general-­‐purpose	
  
waveform	
  recorders	
  and	
  analyzers.	
  

IEEE	
  Std.	
  181:2003	
  
•  This	
   standard	
   provides	
   definiMons	
   of	
   terms	
   pertaining	
   to	
   transiMons,	
  

pulses,	
  and	
   related	
  waveforms,	
  and	
  provides	
  definiMons	
  and	
  descripMons	
  
of	
   techniques	
   and	
   procedures	
   for	
   measuring	
   their	
   parameters.	
   The	
  
waveforms	
  considered	
   in	
   this	
   standard	
  are	
   those	
   that	
  make	
  a	
  number	
  of	
  
transiMons	
   and	
   that	
   remain	
   relaMvely	
   constant	
   in	
   the	
   Mme	
   intervals	
  
between	
  transiMons.	
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Stakeholders	
  
•  Academic	
   	
   An	
   educaMonal	
   insMtuMon	
   or	
   a	
   person	
   or	
   enMty	
   affiliated	
  

with	
   such	
   insMtuMon,	
   providing	
   academic	
   review	
   of	
   the	
   standard	
   being	
  
developed.	
  	
  

•  	
  General	
  Interest	
   	
  A	
  parMcipant	
  in	
  standards	
  acMviMes	
  that	
  may	
  benefit	
  
directly	
  or	
  indirectly,	
  and	
  may	
  be	
  affected	
  by	
  the	
  standard	
  being	
  developed	
  
without	
  being	
  primarily	
  a	
  member	
  of	
  any	
  of	
  the	
  other	
  interest	
  categories	
  
defined	
  for	
  this	
  ballot.	
  	
  	
  	
  

•  Government/Military 	
   	
  A	
  governmental	
  enMty	
  or	
  a	
  person	
  affiliated	
  with	
  
such	
  enMty	
  with	
  direct	
  interest	
  in	
  the	
  standard	
  being	
  developed.	
  	
  	
  	
  

•  Producer	
   	
  A	
  person	
  or	
  enMty	
  that	
  directly	
  creates	
  or	
  that	
  will	
  create	
  a	
  
conformant	
  product,	
  component,	
  or	
  service,	
  for	
  sale	
  or	
  distribuMon.	
  	
  	
  	
  

•  User	
  	
  A	
  person	
  or	
  enMty	
  that	
   relies	
  or	
  will	
   rely	
  on	
  the	
  standard	
  to	
  define	
  
conformance	
   of	
   the	
   product	
   or	
   service,	
   and	
   to	
   create	
   a	
   common	
  
understanding	
  of	
  the	
  operaMon	
  of	
  the	
  product	
  or	
  service.	
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PAR	
  contents	
  (2/2)	
  

•  ExisMng	
  standards:	
  idenMfy	
  standards	
  or	
  
projects	
  of	
  similar	
  scopes	
  	
  within	
  or	
  outside	
  of	
  
the	
  IEEE	
  

•  InternaMonal	
  standard	
  acMviMes	
  
•  Possibility	
  that	
  another	
  organizaMon	
  adopts	
  the	
  
standard	
  (intact	
  adopMon)	
  

•  HarmonizaMon	
  with	
  other	
  standards	
  	
  (adopMon	
  of	
  
parts	
  of	
  this	
  standard)	
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PAR	
  preparaMon	
  

•  Analysis	
  of	
  the	
  exisMng	
  standards	
  
•  Analysis	
  of	
  the	
  ji2er	
  domains	
  

•  DefiniMon	
  of	
  the	
  ji2er	
  domains	
  and	
  the	
  
possible	
  applicaMons	
  of	
  the	
  standard	
  	
  

•  Timing:	
  next	
  deadlines	
  July	
  29th	
  or	
  October	
  
17th	
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Ideas?	
  Opinions?	
  Comments?	
  SuggesMons?	
  	
  
	
  

All	
  interested	
  people	
  are	
  welcome	
  in	
  the	
  
newborn	
  IEEE	
  TC-­‐10	
  Subcommi2ee	
  on	
  Ji2er	
  

Mesurement	
  
	
  

Contacts:	
   	
  Tom	
  Linnenbrink	
  	
  tom.linnenbrink@hilte.com	
  
	
   	
   	
  Sergio	
  Rapuano	
  	
  	
  	
  rapuano@unisannio.it	
  

	
  


