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INTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
P IEZOELECTRIC,  DIELECTRIC AND ELECTROSTATIC  

OSCILLATORS OF ASSESSED QUALITY –  
 

Part 1 :  Generic specification  
 

FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Commiss ion  ( I EC)  i s  a  worl dwide  organ ization  for standard ization  compris i ng  
a l l  n ational  e l ectrotechn ical  commi ttees  ( I EC National  Comm i ttees).  The  object  of I EC i s  to  promote  
i n ternati ona l  co-operation  on  a l l  questions  concern i ng  standard i zati on  i n  the  e l ectri cal  and  e l ectron ic  fi e l ds .  To  
th i s  end  and  i n  add i ti on  to  other acti vi ti es,  I EC publ i shes  I n ternational  Standards,  Techn ical  Speci fi cations,  
Techn ical  Reports ,  Publ i cl y Avai l abl e  Speci fi cati ons  (PAS)  and  Gu ides  (hereafter referred  to  as  “ I EC  
Publ i cation (s )” ) .  Thei r preparation  i s  en trusted  to  techn ical  commi ttees;  any I EC Nati onal  Commi ttee  i n terested  
i n  the  subj ect  deal t  wi th  may parti ci pate  i n  th i s  preparatory work.  I n ternational ,  governmental  and  non -
governmental  organ izations  l i a i s i ng  wi th  the  I EC a l so  parti ci pate  i n  th i s  preparation .  I EC col l aborates  cl osel y 
wi th  the  I n ternati onal  Organ i zation  for S tandard ization  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by 
agreement between  the  two  organ i zati ons.  

2)  The  formal  decis ions  or ag reements  of I EC on  techn ical  matters  express,  as  nearl y  as  possib le,  an  i n ternati ona l  
consensus  of opi n ion  on  the  rel evant  sub jects  s i nce  each  techn ical  comm i ttee  has  representati on  from  a l l  
i n terested  I EC National  Comm ittees.   

3)  I EC Publ i cations  have  the  form  of recommendations  for i n ternational  use  and  are  accepted  by I EC National  
Commi ttees  i n  that  sense.  Whi l e  a l l  reasonable  efforts  are  made  to  ensure  that  the  techn ical  conten t of I EC  
Publ i cations  i s  accu rate,  I EC  cannot  be  hel d  responsi ble  for the  way i n  wh ich  they are  used  or for any 
m is i n terpretation  by any end  u ser.  

4)  I n  order to  promote  i n ternational  u n i form i ty,  I EC National  Commi ttees  undertake  to  app ly I EC Pub l i cations  
transparentl y to  the  maximum  extent  poss ible  i n  the i r national  and  reg i onal  publ i cati ons.  Any d i vergence  
between  any I EC Pub l i cation  and  the  correspond i ng  national  or reg i onal  publ i cati on  shal l  be  cl earl y i n d icated  i n  
the  l atter.  

5)  I EC i tsel f d oes  not  provi de  any attestation  of conform i ty.  I n dependent certi fi cati on  bod ies  provi de  conform i ty  
assessment  services  and ,  i n  some  areas,  access  to  I EC marks  of conform i ty.  I EC i s  not  responsi ble  for any 
services  carri ed  ou t  by i ndependent certi fi cation  bod i es.  

6)  Al l  u sers  shou ld  ensure  that  they have  the  l atest  ed i ti on  of th i s  publ i cati on .  

7)  No  l i abi l i ty shal l  attach  to  I EC  or i ts  d i rectors,  employees,  servants  or agen ts  i ncl ud ing  i n d ivi dual  experts  and  
members  of i ts  techn ical  commi ttees  and  I EC  Nati onal  Commi ttees  for any personal  i n j u ry,  property  damage  or 
other damage  of any natu re  whatsoever,  whether d i rect  or i nd i rect,  or for costs  ( i ncl ud i ng  l egal  fees)  and  
expenses  ari s i ng  ou t  of the  publ i cation ,  use  of,  or re l i ance  upon ,  th i s  I EC Publ i cati on  or any other I EC  
Publ i cations.   

8)  Attention  i s  d rawn  to  the  Normative  references  ci ted  i n  th i s  publ i cation .  Use  of the  referenced  publ i cations  i s  
i nd i spensable  for the  correct  appl i cati on  of th i s  publ i cation .  

9)  Attention  i s  d rawn  to  the  poss ib i l i ty that  some of the  e l ements  of th i s  I EC Publ i cation  may be  the  subject  of 
paten t ri gh ts .  I EC shal l  not  be  hel d  responsibl e  for i denti fyi ng  any or a l l  such  patent  ri gh ts.  

I n ternational  Standard  I EC  60679-1  has  been  prepared  by I EC  techn ical  comm ittee  TC  49:  
P iezoelectric,  d ie lectric and  e lectrostatic  devices  and  associated  materials  for frequency 
con trol ,  se lection  and  detection .  

Th is  fourth  ed i tion  cancels  and  replaces  the  th i rd  ed i tion  publ ished  i n  2007.  Th is  ed i tion  
consti tu tes  a  techn ical  revis ion .  

Th is  ed i ti on  i ncludes  the  fol l owing  s ign i fican t techn ical  changes  wi th  respect to  the  previous  
ed i tion :  

a)  the  ti tl e  has  been  changed ;  

b)  add i tional  matters  re lated  to  osci l l ator us ing  SAW or MEMS resonator i n  "Terms,  
defin i tions  and  general  i n formation"  have  been  i ncluded ;  

c)  measurement methods  of I EC  60679-1 : 2007  have  been  removed  ( they wi l l  be  moved  to  
I EC 62884  series);  
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d )  the  content  of Annex A has  been  extended ;  

e)  a  new term  and  defin i ti on  DIXO (D ig i ta l  i n terfaced  Crysta l  Osci l l ator)  has  been  added ;  

f)  a  new term  and  defin i tion  SSXO  (Spread  Spectrum  Crystal  Osci l l ator)  has  been  added ;  

g )  Annex D  has  been  added .  

The  text of th is  s tandard  i s  based  on  the  fol lowing  documents:  

FDIS  Report  on  voti ng  

49/1 229/FDIS  49/1 233/RVD  

 
Fu l l  i n formation  on  the  voting  for the  approval  of th is  I n ternational  Standard  can  be  found  in  
the  report  on  voti ng  i nd icated  i n  the  above  table.  

Th is  document has  been  drafted  i n  accordance  wi th  the  I SO/IEC  D irecti ves,  Part 2 .  

A l i st of a l l  parts  of the  I EC  60679  series ,  publ i shed  under the  general  ti tle  piezoelectric,  
dielectric and electrostatic oscillators of assessed quality can  be  found  on  the  I EC websi te.  

Fu ture  standards  i n  th is  series  wi l l  carry the  new general  ti tl e  as  ci ted  above.  T i tl es  of existi ng  
standards  i n  th is  series  wi l l  be  updated  at  the  time of the  next ed i ti on .  

The  committee  has  decided  that the  con ten ts  of th is  document wi l l  remain  unchanged  un ti l  the  
stabi l i ty date  i nd icated  on  the  I EC  websi te  under "h ttp: //webstore. iec. ch "  i n  the  data  re lated  to  
the  speci fic document.  At  th is  date,  the  document wi l l  be   

•  reconfi rmed ,  

•  wi thdrawn ,  

•  replaced  by a  revised  ed i ti on ,  or 

•  amended .  

A b i l i ngual  vers ion  of th is  publ ication  may be  i ssued  at  a  l ater date.  
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PIEZOELECTRIC,  DIELECTRIC AND ELECTROSTATIC  
OSCILLATORS OF ASSESSED QUALITY –  

 
Part 1 :  Generic specification  

 
 
 

1  Scope 

This  part  of I EC 60679  speci fies  general  requ i rements  for p iezoelectric,  d ie lectric  and  
e lectrostatic osci l l ators ,  i nclud ing  D ie lectric  Resonator Osci l lators  (DRO)  and  osci l lators  us ing  
FBAR (hereinafter referred  to  as  "Osci l l ator") ,  of assessed  qual i ty us ing  ei ther capabi l i ty 
approval  or qua l i fication  approval  procedures.  

NOTE  Diel ectri c  Resonator Osci l l ators  (DRO)  and  osci l l ators  us i ng  FBAR are  u nder consideration .  

2  Normative references  

The fol l owing  documents  are  referred  to  i n  the  text in  such  a  way that  some or a l l  of thei r 
con ten t consti tu tes  requ irements  of th is  document.  For dated  references,  on l y the  ed i tion  
ci ted  appl i es.  For undated  references,  the  l atest ed i tion  of the  referenced  document ( i nclud ing  
any amendments)  appl i es.  

I EC 60027  (a l l  parts) ,  Letter symbols to  be  used in  electrical technology  

I EC 60050-561 ,  International electrotecnical vocabulary – Part 561 :  Piezoelectric,  dielectric 
and electrostatic devices and associated materials for frequency control,  selection and 
detection.  Avai lable  at  www.electroped ia. org  

IEC 60469,  Transitions,  pulses and related waveforms – Terms,  definitions and algorithms 

IEC 6061 7,  Graphical symbols for diagrams.  Avai l able  at h ttp: //std . i ec. ch /iec6061 7  

IEC 60748-2,  Semiconductor devices – Integrated circuits – Part 2:  Digital integrated circuits  

I EC 60749-26,  Semiconductor devices – Mechanical and climatic test methods – Part 26:  
Electrostatic discharge (ESD)  sensitivity testing – Human body model (HBM)  

IEC 60749-27,  Semiconductor devices – Mechanical and climatic test methods – Part 27:  
Electrostatic discharge (ESD)  sensitivity testing – Machine model (MM)  

IEC TR 61 000-4-1 ,  Electromagnetic compatibility (EMC)  – Part 4-1 : Testing and measurement 
techniques – Overview of the  IEC 61 000-4 series  

I EC  61 340-5-1 ,  Electrostatics – Part 5-1 :  Protection of electronic devices from electrostatic 
phenomena – General requirements 

IEC 62884-1 : 201 7,  Measurement techniques of piezoelectric,  dielectric,  and electrostatic 
oscillators – Part 1 :  Basic methods for the measurement 

I SO 80000-1 ,  Quantities and units – Part 1 :  General 

Where any d iscrepancies  occur for any reason ,  documents  shal l  rank i n  the  fol l owing  order of 
precedence:  

http://www.electropedia.org/
http://std.iec.ch/iec60617
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•  detai l  speci fication ;  

•  sectional  speci fication ;  

•  generic speci fication ;  

•  any other in ternati onal  documents  (for example  of the  I EC)  to  wh ich  reference  is  made.  

The  same order of precedence  shal l  appl y to  equ ivalent national  documents.  

3 Terms,  defin i tions  and  general  information  

3. 1  General  

Un i ts,  g raph ical  symbols,  l etter symbols  and  term inology shal l ,  wherever possib le,  be  taken  
from  the  fol lowing  standards:  

•  I EC 60027;  

•  I EC  60050-561 ;  

•  I EC  60469;  

•  I EC  6061 7;  

•  I SO  80000-1 .  

3.2  Terms and  defin i tions  

For the  purposes  of th is  document,  the  fol l owing  terms  and  defin i ti ons  apply.  

I SO and  I EC main ta in  term inolog ica l  databases  for use  i n  standard ization  at  the  fo l l owing  
addresses:  

•  I EC  E lectroped ia:  avai lab le  at  h ttp: //www.electroped ia .org /  

•  I SO  On l ine  browsing  p latform :  avai l able  at h ttp: //www. iso. org/obp  

3.2. 1   
simple  packaged  crystal  osci l lator  
SPXO 
crystal  con trol l ed  osci l l ator having  no  means  of temperature  con trol  or compensation ,  
exh ib i ti ng  a  frequency/temperature  characteristi c determ ined  substan tia l l y by the  quartz 
crystal  resonator employed  

[SOURCE:  I EC 60050-561 : 201 4,  561 -03-30]  

3.2.2   
overtone crystal  control led  osci l lator 
osci l l ator designed  to  operate  wi th  the  con trol l i ng  p iezoelectric resonator function ing  i n  a  
speci fied  mechan ical  overtone  order of vibration  

[SOURCE:  I EC 60050-561 : 201 4,  561 -03-20,  mod i fied  – The  word  "function ing "  has  been  
added . ]  

3.2.3   
crystal  cu t  
orientation  of the  crystal  e lement wi th  respect to  the  crysta l lograph ic  axes  of the  crystal  

Note  1  to  en try:  I t  can  be  desi rabl e  to  speci fy the  cu t  (and  hence  the  general  form  of the  frequency/temperatu re  
performance)  of a  crysta l  un i t  used  i n  an  osci l l ator appl i cation .  The  choice  of the  crystal  cu t  wi l l  imply certa in  
attri bu tes  of the  osci l l ator wh ich  may not  otherwise  appear i n  the  detai l  speci fi cati on .  

[SOURCE:  I EC 60050-561 : 201 4,  561 -03-04]  

http://www.electropedia.org/
http://www.iso.org/obp
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3.2.4   
vol tage  control led  crystal  osci l lator  
VCXO 
crystal  control led  osci l l ator,  the  frequency of wh ich  can  be  deviated  or modu lated  accord ing  to  
a  speci fic re lation ,  th rough  appl ication  of a  control  vol tage  

[SOURCE:  I EC 60050-561 : 201 4,  561 -03-41 ]  

3.2.5   
temperature  compensated  crystal  osci l lator  
TCXO 
crystal  con trol l ed  osci l l ator whose  frequency deviation  due  to  temperature  is  reduced  by 
means  of a  compensation  system ,  i ncorporated  in  the  device  

[SOURCE:  I EC 60050-561 : 201 4,  561 -03-36]  

3.2.6   
oven  control led  crystal  osci l l ator 
OCXO 
crystal  con trol l ed  osci l l ator i n  wh ich  at  l east  the  p iezoelectric resonator i s  temperature  
con trol led  

Note  1  to  en try:  Th i s  mode  of operation  ensu res  that  the  osci l l ator frequency wi l l  remain  sens ibl y constan t over 
the  operati ng  temperatu re  range  of the  OCXO,  therefore  i n dependent of the  frequency/temperatu re  characteri sti c 
of the  crystal  un i t.  

[SOURCE:  I EC 60050-561 : 201 4,  561 -03-1 9,  mod i fied  – The  note  to  entry has  been  added . ]  

3.2.7   
su rface acoustic  wave  
SAW 
acoustic  wave,  propagating  along  the  surface  of an  elastic  substrate,  the  ampl i tude  of wh ich  
decays  exponentia l l y wi th  substrate  depth  

[SOURCE:  I EC 60050-561 : 201 4,  561 -01 -86]  

3.2.8   
SAWR 
surface acoustic  wave resonator 
SAW resonator 

resonator us ing  mu l tip le  reflections  of surface  acoustic  waves  

[SOURCE:  I EC 60050-561 : 201 4,  561 -01 -87,  mod i fied  – The  term  "SAW resonator"  has  been  
added . ]  

3.2.9   
one-port SAW resonator 

SAW resonator having  a  pa ir of term inals  

SEE:  F igure  1 a.  

[SOURCE:  I EC 60050-561 : 201 4,  561 -01 -57,  mod i fied  – The  fi gure  reference has  been  
changed . ]  

3.2. 1 0   
two-port SAW resonator 

SAW resonator having  i npu t and  ou tpu t ports  

SEE:  F igure  1 b  
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[SOURCE:  I EC 60050-561 : 201 4,  561 -01 -94,  mod i fied  – The  fi gure  reference has  been  
changed . ]  

 

a)  One-port resonator wi th  opened  array 

 

b)  Two-port resonator wi th  shorted  arrays  

Figure 1  – Basic configurations  of SAW resonators  

3.2. 1 1   
SAW osci l l ator 

osci l l ator that uses  a  SAW resonator as  the  main  frequency control l ing  e lement 

3.2. 1 2   
s imple  packaged  SAW osci l lator 
SPSO 
SAW osci l l ator having  no  means  of temperature  control  or compensation ,  exh ib i ti ng  a  
frequency/temperature  characteristic determ ined  substan tia l l y by SAW resonator employed  

[SOURCE:  I EC 60050-561 : 201 4,  561 -03-30,  mod i fied  – change from  crystal  osci l l ator to  SAW 
osci l l ator and  from  crysta l  resonator to  SAW resonator. ]  

3.2. 1 3   
vol tage  control led  SAW osci l lator  
VCSO 
SAW osci l lator,  the  frequency of wh ich  can  be  deviated  or modu lated  accord ing  to  a  speci fic 
re lation ,  th rough  appl ication  of a  con trol  vo l tage  

[SOURCE:  I EC 60050-561 : 201 4,  561 -03-41 ,  mod i fied  – change from  crysta l  resonator to  SAW 
osci l l ator. ]  

IEC  

IEC  
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3.2. 1 4   
temperature  compensated  SAW osci l lator  
TCSO 
SAW osci l l ator whose  frequency deviation  due  to  temperature  is  reduced  by means  of a  
compensation  system  incorporated  i n  the  device  

[SOURCE:  I EC 60050-561 : 201 4,  561 -03-36,  mod i fied  – change from  crysta l  resonator to  SAW 
osci l l ator. ]  

3.2. 1 5   
el ectrostatic  m icro  electro  mechanical  system  osci l lator 
electrostatic  MEMS osci l l ator 

osci l l ator that uses  a  MEMS device  as  the  main  frequency con trol l i ng  elemen t 

3.2. 1 6   
vol tage  control led  electrostatic MEMS osci l lator 
electrostatic  MEMS  osci l l ator,  the  frequency of wh ich  can  be  deviated  or modu lated  accord ing  
to  a  speci fi ed  re lation ,  by appl ication  of a  con trol  vo l tage  

[SOURCE:  I EC  60050-561 : 201 4,  561 -03-41 ,  mod i fied  – change  from  crystal  to  MEMS  
osci l l ator. ]  

3.2. 1 7   
d ig i tal  in terfaced  crystal  osci l lator 
DIXO  
crystal  osci l l ator,  the  frequency and  the  functions  of wh ich  can  be  control led ,  by appl ication  of 
an  external  d i g i ta l  s i gnal  

Note  1  to  en try:  I t  wi l l  be  combined  as  DI -TCXO i n  TCXO and  as  DI -OCXO i n  OCXO.  

3.2. 1 8   
spread  spectrum  crystal  osci l lator 
SSXO 
crystal  osci l l ator that reduces  the  peak of frequency spectrum  by modu lati ng  the  osci l l ation  
frequency 

3.2. 1 9   
nominal  frequency 

frequency g i ven  by the  manufacturer or the  speci fication  to  i den ti fy the  osci l lator 

[SOURCE:  I EC  60050-561 : 201 4,  561 -02-31 ,  mod i fied  – The  word  "fi l ter"  has  been  replaced  
by"  osci l l ator" . ]  

3.2.20   
frequency tolerance  
maximum  perm issib le  deviation  of a  speci fied  characteristic frequency from  the  speci fied  
value  due  to  a  speci fic  cause,  or a  combination  of causes  

Note  1  to  en try:  Frequency tolerances  are  often  assigned  separatel y to  speci fi ed  ambien t effects,  namely 
e l ectri cal ,  mechan ica l  and  envi ronmental .  When  th i s  approach  i s  used ,  i t  i s  necessary to  defi ne  the  val ues  of other 
operati ng  parameters  as  wel l  as  the  range  of the  speci fi ed  variabl e,  that  i s  to  say:  

– deviation  from  the  frequency at  the  speci fi ed  reference  temperatu re  due  to  operation  over the  speci fi ed  
temperatu re  range,  other cond i ti ons  remain i ng  constant;  

– deviation  from  the  frequency a t  the  speci fi ed  suppl y vol tage  due  to  suppl y vo l tage  changes  over the  speci fi ed  
range,  other cond i ti ons  remain i ng  constan t;  

– deviation  from  the  i n i ti a l  frequency due  to  agei ng ,  other cond i t i ons  remain i ng  constant;  

– deviation  from  the  frequency wi th  speci fi ed  l oad  cond i ti ons  due  to  changes  i n  l oad  impedance  over the  
speci fi ed  range,  other cond i ti ons  remain ing  constant.   
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I n  some  cases,  an  overa l l  frequency tol erance  may be  speci fi ed ,  d ue  to  any/al l  combinati ons  of operati ng  
parameters,  du ri ng  a  speci fi ed  l i fetime.  

[SOURCE:  I EC 60050-561 : 201 4,  561 -01 -33,  mod i fied  – Note  1  to  en try has  been  added . ]  

3.2.21   
frequency offset  
frequency d i fference,  posi ti ve  or negative,  wh ich  shou ld  be  added  to  the  speci fied  nom inal  
frequency of Osci l lator,  when  ad j usti ng  the  Osci l lator frequency under a  particu l ar set of 
operati ng  cond i ti ons  i n  order to  m in im ize  i ts  deviation  from  nom inal  frequency over the  
speci fied  range  of operati ng  cond i ti ons  

Note  1  to  en try:  I n  order to  m in im ize  the  frequency deviati on  from  nom inal  over the  en ti re  temperatu re  range,  a  
frequency offset  may be  speci fi ed  for ad j ustment  at  the  reference  temperature  (see  F i gu re  2 ) .  

 

Figure 2  – Example  of the  use  of frequency offset  

[SOURCE:  I EC 60050-561 : 201 4,  561 -03-09]  

3.2.22   
ad justment frequency 
frequency to  wh ich  an  osci l lator must  be  ad j usted ,  under a  particu lar combination  of operating  
cond i tions,  in  order to  meet the  frequency to lerance  speci fication  over the  speci fi ed  range  of  
operati ng  cond i ti ons  

Note  1  to  en try:   Ad j ustment  frequency corresponds  to  nom inal  frequency pl us  frequency offset.  
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[SOURCE:  I EC 60050-561 : 201 4,  561 -03-01 ]  

3.2.23   
frequency ad justment range  
range  over wh ich  osci l l ator frequency may be  varied  by means  of some  variable  e lemen t,  for 
the  purpose  of 

a)  setting  the  frequency to  a  particu lar va lue,  or  

b)  to  correct osci l l ator frequency to  a  prescribed  va lue  after deviation  due  to  ageing ,  or  other 
changed  cond i ti ons  

Note  1  to  en try:  For test  procedures  – see  4 . 5. 1 1  of I EC 62884-1 : 201 7.  

[SOURCE:  I EC  60050-561 : 201 4,  561 -04-1 003-07,  mod i fied  – Note  1  to  entry has  been  added . ]  

3.2.24   
storage  temperature  range  
min imum  and  maximum  temperatures  as  measured  on  the  enclosure  at wh ich  an  osci l l ator 
may be  stored  wi thout deterioration  or damage  to  i ts  performance  

[SOURCE:  I EC 60050-561 : 201 4,  561 -02-67,  mod i fied  – The  word  " the  device"  has  been  
replaced  by "an  osci l l ator" . ]  

3.2.25   
operating  temperature  range ,  <of an  osci l lator>  
range  of temperatures  over wh ich  the  osci l l ator wi l l  function ,  main tain ing  frequency and  other 
ou tpu t s i gnal  characteristics  wi th in  speci fi ed  to lerances  

[SOURCE:  I EC 60050-561 : 201 4,  561 -03-1 8]  

3.2.26   
operable  temperature  range  
range  of temperatures  over wh ich  the  osci l l ator wi l l  con tinue  to  provide  an  ou tpu t s ignal ,  
though  not  necessari l y wi th in  the  speci fi ed  to lerances  of frequency,  l evel ,  waveform ,  etc.  

[SOURCE:  I EC  60050-561 : 201 4,  561 -01 -58,  mod i fied  – Some  e lements  and  speci fications  
have  been  changed  from  resonator to  Osci l l ator. ]  

3.2.27   
reference  temperature  

temperature  at wh ich  certa in  Osci l l ator performance  parameters  are  measured  

Note  1  to  en try:  The  reference  temperatu re  i s  normal l y 25  °C  ±  2  °C.  

[SOURCE:  I EC 60050-561 : 201 4,  561 -03-25]  

3.2.28   
reference  point  temperature  

temperature  measured  at  a  speci fic  reference poin t re lati ve  to  an  osci l lator 

[SOURCE:  I EC 60050-561 : 201 4,  561 -03-24]  

3.2.29   
thermal  transient frequency stabi l i ty 
osci l l ator frequency time response  when  ambien t temperature  i s  changed  from  one  speci fied  
temperature  to  another wi th  a  speci fic  rate  

[SOURCE:  I EC 60050-561 : 201 4,  561 -03-37]  
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3.2.30   
stabi l ization  time  
duration ,  measured  from  the  i n i ti a l  appl ication  of power,  requ ired  for an  osci l lator to  stabi l i ze  
i ts  operation  wi th in  speci fi ed  l im i ts  

Note  1  to  en try:  For test  procedu res  – see  4 . 5. 1 0  of I EC 62884-1 : 201 7.  

[SOURCE:  I EC 60050-561 : 201 4,  561 -03-33,  mod i fied  – Note  1  to  entry has  been  added . ]  

3.2.31   
frequency/temperature  characteristics  
deviation  from  the  frequency at  the  speci fi ed  reference  temperature  due  to  operation  over the  
speci fied  temperature  range,  other cond i ti ons  remain ing  constan t  

Note  1  to  en try:  For test  procedu res  – see  4 . 5. 5  of I EC 62884-1 : 201 7.  

3.2.32   
frequency/temperature  stabi l i ty 
maximum  perm issib le  deviation  of the  osci l l ator frequency,  wi th  no  reference impl ied ,  due  to  
operation  over the  speci fi ed  temperature  range  at nom inal  suppl y and  load  cond i ti ons,  

other  cond i tions  constan t  

)(

)(

minmax

minmax

ff

ff
Tf stability +

−
±=−  

where  

fmax  i s  the  maximum  frequency measured  during  the  temperature  run ,  

fmin  i s  the  m in imum  frequency measured  during  the  temperature  run  

Note  1  to  en try:  For test  procedu res  – see  4 . 5. 5  of I EC 62884-1 : 201 7  .  

[SOURCE:  M I L-PRF-5531 0E  w/Amendment 2 : 201 4]  

3.2.33   
frequency/voltage coefficient  
fractional  change in  ou tput frequency resu l ting  from  an  i ncrementa l  change  i n  suppl y vol tage,  
other parameters  remain ing  unchanged  

Note  1  to  en try:  I n  the  case  of OCXOs,  a  cons iderabl e  t ime  may e l apse  before  the  fu l l  effect  of a  suppl y vol tage  
change  i s  observed ,  as  the  temperatu re  of the  oven  may d ri ft  g radual l y to  a  new value  fol l owi ng  the  vol tage  
pertu rbation .  

Note  2  to  en try:  For test  procedu res  – see  4 . 5. 7  of I EC 62884-1 : 201 7.  

[SOURCE:  I EC 60050-561 : 201 4,  561 -03-1 1 ,  mod i fied  – Note  2  to  entry has  been  added . ]  

3.2.34   
frequency/load  coefficient  
fractional  change  i n  ou tput  frequency resu l ting  from  an  i ncrementa l  change  i n  e l ectrica l  l oad  
impedance,  other parameters  remain ing  unchanged  

Note  1  to  en try:  For test  procedu res  – see  4 . 5. 6  of I EC 62884-1 : 201 7.  

[SOURCE:  I EC 60050-561 : 201 4,  561 -03-08,  mod i fied  – Note  1  to  en try has  been  added . ]  

3.2.35   
long-term  frequency stabi l i ty 
frequency ageing  

relationsh ip  between  osci l lator frequency and  time  
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Note  1  to  en try:  Th i s  l ong-term  frequency d ri ft  that  i s  caused  by secu l ar changes  i n  the  crystal  u n i t  and /or other 
e l ements  of the  osci l l ator ci rcu i t,  and  shou ld  be  expressed  as  fractional  change  i n  mean  frequency per speci fi ed  
time  i n terval .  

[SOURCE:  I EC 60050-561 : 201 4,  561 -03-1 6]  

3.2.36   
short-term  frequency stabi l i ty 

random  fluctuations  of the  frequency of Osci l l ator over short periods  of time  

[SOURCE:  I EC 60050-561 : 201 4,  561 -03-29]  

3.2.37   
Al l an  variance AVAR of fractional  frequency fluctuation  
AVAR of fractional  frequency fluctuation  
unbiased  estimate  of the  preferred  defin i tion  i n  the  time domain  of the  short-term  stabi l i ty 
characteristic of Osci l l ator ou tput  frequency:  
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where  

Yk   are  the  average  fractional  frequency fl uctuations  obta ined  sequentia l l y,  wi th  no  

systematic dead  time  between  measurements ;  

τ   i s  the  sample  time over wh ich  measurements  are  averaged ;  

M  i s  the  number of measurements.  

Note  1  to  en try:  The  confi dence  of the  estimate  improves  as  M i ncreases.  

[SOURCE:  I EC 60050-561 : 201 4/AMD1 : 201 6,  561 -03-02,  mod i fied  – The  second  preferred  
term  has  been  added . ]  

3.2.38   
Al l an  deviation  of fractional  frequency fluctuation  
ADEV of fractional  frequency fluctuation  
measure  i n  the  time  domain  of the  short-term  frequency stabi l i ty of Osci l lator,  based  on  the  
statistical  properties  of a  number of frequency measurements ,  each  represen ting  an  average  
of the  frequency over the  speci fi ed  sampl ing  i n terval  τ  

Note  1  to  en try:  The  preferred  measure  of fractional  frequency fl uctuati on  i s :   
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3.2.39   
phase noise  

frequency-domain  measure  of the  short-term  frequency stabi l i ty of Osci l lator 

Note  1  to  en try:  Th i s  phase  noi se  i s  normal l y expressed  as  the  power spectral  d ensi ty of the  phase  fl uctuations,  

Sϕ(f),  where  the  phase  fl uctuati on  function  φ(t)  i s  expressed  as ;  

( ) ( ) 0
2

1
FtF

dt

td
−=

φ
π

 

The  spectra l  dens i ty of phase  fl uctuation  can  be  d i rectl y re lated  to  the  spectral  densi ty of 
frequency fluctuation  by 
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Where  

F(t)  i s  the  i nstan taneous  osci l l ator frequency 

F0  i s  the  average  osci l l ator frequency 

f i s  the  Fourier frequency 

Note  2  to  en try:  For test  procedu res  – see  4 . 5. 25  of I EC 62884-1 : 201 7.   

[SOURCE:  I EC  60050-561 : 201 4,  561 -03-22  mod i fied  – Note  1  to  en try has  been  mod ified  and  
Note  2  to  en try has  been  added . ]  

3.2.40   
spectral  puri ty 

measure  of frequency s tabi l i ty i n  the  frequency domain  

Note  1  to  en try:  Th i s  spectral  pu ri ty i s  usual l y represented  as  the  s i gnal  s i de  noi se  power spectrum  expressed  i n  
decibe l s  relati ve  to  total  s i gna l  power,  per hertz bandwid th .  Th i s  spectral  pu ri ty i ncl udes  non-determ in i sti c  noi se  
power,  harmon ic d i storti on  components  and  spurious  s i ng l e  frequency i n terferences.   

Note  2  to  en try:  For test  procedu res  – see  4 . 5. 29  of I EC 62884-1 : 201 7.   

[SOURCE:  I EC 60050-561 : 201 4,  561 -03-31 ,  mod i fied  – Note  2  to  en try has  been  added . ]  

3.2.41   
incidental  frequency modulation  
optional  measure  of frequency stabi l i ty i n  the  frequency domain  

Note  1  to  en try:  I nci dental  frequency modu lation  i s  best  described  i n  terms  of the  spectrum  of the  resu l tant  base-
band  s i gnal  obtai ned  by appl yi ng  Osci l l ator s i gnal  to  an  i d eal  d i scrim inator ci rcu i t  of speci fi ed  characteri sti cs.  l f the  
detection  bandwid th  i s  adequately speci fi ed ,  the  i nci den tal  frequency modu lati on  may be  expressed  as  a  fracti ona l  
proportion  of the  ou tpu t  frequency (for example  2×1 0–8  r.m . s.  i n  a  1 0  kHz band ).   

Note  2  to  en try:  For test  procedu res  – see  4 . 5. 30  of I EC 62884-1 : 201 7.   

[SOURCE:  I EC  60050-561 : 201 4,  561 -03-1 3,  mod i fied  – The  existing  Note  1  and  Note  2  have  
been  merged  i n to  Note  1  and  a  new Note  2  to  en try has  been  added . ]   

3.2.42   
ampl i tude modu lation  d istortion  
frequency d istortion  
ampl i tude d istortion  
ampl i tude/frequency d istortion  
non-l i near d is tortion  i n  wh ich  the  re lati ve  magn i tudes  of the  spectra l  components  of the  
modu lating  s i gnal  waveform  are  mod i fied  

Note  1  to  en try:  For test  procedu res  – see  4 . 5. 22. 3  of I EC 62884-1 : 201 7.   

[SOURCE:  I EC 60050-561 : 201 4,  561 -03-03,  mod i fied  – Note  1  to  entry has  been  added . ]   

3.2.43   
l ineari ty of frequency modulation  deviation  
measure  of the  transfer characteristic  of a  modu lation  system  as  compared  to  an  i deal  
(stra ight l i ne)  function ,  usual l y expressed  as  an  a l l owable  non - l ineari ty i n  per cen t of the  
speci fied  fu l l  range  deviation  

Note  1  to  en try:  Modu l ation  l i neari ty can  a l so  be  expressed  i n  terms  of the  perm issib le  d i storti on  of base-band  
s i gnal s  produced  by the  modu l ation  device  (for example,  i n termodu lation  and  harmon ic d i storti on  products  shal l  not  
exceed  –40  dB  re l ati ve  to  the  total  modu lati ng  s i gnal  power)  .  For test  procedures  – see  4 . 5. 23. 1  of I EC 62884-
1 : 201 7.  



 – 1 6  – I EC 60679-1 : 201 7  © I EC  201 7  

Note  2  to  en try:  F i gure  3  i s  a  p l ot  of the  ou tpu t frequency of a  typical  modu lated  osci l l a tor speci fi ed  to  have  a  
modu lation  characteri sti c  of 1 33, 3  Hz/V over a  range  of ±3  V,  wi th  an  a l l owed  non-l i neari ty of ±5  % .  Curve  D  i s  the  
actual  characteri sti c  compared  wi th  the  i deal  (cu rve  A)  and  the  l im i ts  (curves  B  and  C).  

 

Figure 3  – Lineari ty of frequency modulation  deviation  

[SOURCE:  I EC 60050-561 : 201 4,  561 -03-1 5,  mod i fied  – The  fi gure  has  been  mod i fied . ]   

3.2.44  
harmonic d istortion  
non-l i near d istortion  characterized  by the  generation  of undes i red  spectral  components  
harmon ical l y re lated  to  the  desi red  s i gnal  frequency 

Note  1  to  en try:  Each  harmon ic component i s  usual l y expressed  as  a  power ratio  ( i n  decibel s)  re lati ve  to  the  
ou tpu t  power of the  desi red  s i gnal .   

Note  2  to  en try:  For test  procedu res  – see  4 . 5. 1 5  of I EC 62884-1 : 201 7.  

[SOURCE:  I EC 60050-561 : 201 4,  561 -03-1 2,  mod i fied  – Note  2  to  en try has  been  added . ]   

3.2.45   
spurious  osci l lations  
d iscrete  frequency spectral  componen ts,  non -harmon ical l y re lated  to  the  desi red  ou tpu t 
frequency,  appearing  at  the  ou tpu t term inal  of an  osci l l ator 

Note  1  to  en try:  These  components  can  appear as  symmetri cal  s i debands  or as  s i gnal  spectral  components,  
depend ing  upon  the  mode  of generati on .  Spu ri ous  componen ts  i n  the  ou tpu t  spectrum  are  usual l y expressed  as  a  
power ratio  ( i n  decibel s)  wi th  respect  to  the  ou tpu t s i gnal  power.   

[SOURCE:  I EC 60050-561 : 201 4,  561 -03-32]   

3.2.46   
pu lse  duration  
duration  between  pu lse  s tart time  and  pu lse  s top  time  

SEE:  F igure  4 .  
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Note  1  to  en try:  For test  procedu res  – see  4 . 5. 1 6. 3  of I EC 62884-1 : 201 7.  

[SOURCE:  I EC 60050-561 : 201 4,  561 -03-23,  mod i fied  – Note  1  to  entry has  been  added . ]  

3.2.47   
ri se  time  
time  i n terval  requ ired  for the  l ead ing  edge  of a  waveform  to  change  between  two  defined  
l evels  

Note  1  to  en try:  These  l evel s  may be  two l og ic  l evel s  V
OL

 and  V
OH

 or 1 0  %  to  90  %  of i ts  maximum  ampl i tude  
(V

H I
 –  V

LO
) ,  or any other rati o  d efi ned  i n  the  detai l  speci fi cati on  (see  F i gu re  4 )  

where  

V
OL

  i s  the  l ow l evel  ou tpu t  vol tage;  

V
OH

  i s  the  h i gh  l evel  ou tpu t  vo l tage;  

V
H I
  i s  the  upper fl at  vo l tage  of the  pu l se  waveform ;  

V
LO

  i s  the  l ow fl at  vol tage  of the  pu l se  waveform .  

Note  2  to  en try:  For test  procedu res  – see  4 . 5. 1 6. 2  of I EC 62884-1 : 201 7.  

[SOURCE:  I EC 60050-561 : 201 4,  561 -03-27,  mod i fied  – Note  2  to  en try has  been  added . ]   

3.2.48   
decay time  
fal l  time  
time  i n terval  requ i red  for the  tra i l i ng  edge  of a  waveform  to  change between  two  d efined  
l evels  

Note  1  to  en try:  These  l evel s  may be  two l og ic  l evel s  V
OH

 and  V
OL

 or 90  %  to  1 0  %  of i ts  maximum  ampl i tude  
(V

H I
 –  V

LO
) ,  or any other rati o  as  defi ned  i n  the  deta i l  speci fi cation  (see  F igure  4).   

Note  2  to  en try:  For test  procedu res  – see  4 . 5. 1 6. 2  of I EC 62884-1 : 201 7.   

[SOURCE:  I EC 60050-561 : 201 4,  561 -03-05,  mod i fied  – The  end  of the  defin i tion  has  been  
moved  to  Note  1  to  entry and  Note  2  to  entry has  been  added . ]   

3.2.49   
3-state  output  

outpu t s tage  wh ich  may be  enabled  or d isabled  by the  appl ication  of an  i npu t control  s i gnal  

Note  1  to  en try:  I n  the  d i sab le  mode,  the  ou tpu t impedance  of the  gate  i s  set  to  a  h i gh  l evel  perm i tti ng  the  
appl i cation  of test  s i gnal s  to  fo l l owi ng  s tages.   

Note  2  to  en try:  For test  procedu res  – see  4 . 5. 21  of I EC 62884-1 : 201 7.  

3.2.50   
symmetry  
mark/space  ratio  
duty cycle  
ratio  between  the  time ( t1 ) ,  i n  wh ich  the  ou tpu t vol tage  is  above  a  speci fi ed  l evel ,  and  the  time 
(t2) ,  i n  wh ich  the  ou tput vol tage  i s  below the  speci fied  level  

Note  1  to  en try:  The  symmetry i s  expressed  i n  percent  of the  du ration  of the  fu l l  s i gnal  peri od  

Note  2  to  en try:  The  speci fi ed  l evel  may be  the  ari thmetic  mean  between  l eve l s  V
OL

 and  V
OH

,  or 50  %  of the  peak-
to-peak ampl i tude  (see  F igu re  4).  
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Figure  4 – Characteristics  of an  output  waveform  

Note  3  to  en try:  The  ratio  i s  expressed  as :  

21

2

21

1 100
:

1 00

tt

t

tt

t

++  

Note  4  to  en try:  For test  procedu res  – see  4 . 5. 1 6. 4  of I EC 62884-1 : 201 7.   

[SOURCE:  I EC  60050-561 : 201 4,  561 -03-35,  mod i fied  – I n  the  defin i tion  " time period "  has  
been  replaced  by " time"  (twice) ,  the  end  of Note  2  has  been  moved  to  a  new Note  3  to  en try 
and  a  new Note  4  to  en try has  been  added . ]   

3.2.51   
retrace  characteristics  
abi l i ty of osci l l ator to  retu rn ,  after a  speci fied  time  period ,  to  a  previousl y stabi l i zed  frequency,  
fol l owing  a  period  i n  the  energ ized  cond i tion  

Note  1  to  en try:  For test  procedu res  – see  4 . 5. 1 2  of I EC 62884-1 : 201 7.   

[SOURCE:  I EC 60050-561 : 201 4,  561 -03-26,  mod i fied  – Note  1  to  entry has  been  added . ]   

3.2.52   
start-up  time  
duration  tSU  between  the  appl ication  of the  suppl y vol tage  to  Osci l l ator and  the  time when  the  

r. f.  ou tput s ignal  of des ired  frequency con trol led  by the  quartz resonator fu l fi l s  speci fi ed  
cond i ti ons:  

a)  Quasi -s inusoidal  waveforms 

the  s ignal  envelope  is  90  %  of the  steady-state  peak-to-peak ampl i tude  (see  F igure  5).  

b)  Pu lse  waveforms  

the  outpu t pu lse  sequence i s  period ical  near the  s teady-state  frequency wh i le  i ts  l ow level  
VLO  remains  below VOL  and  i ts  h i gh  l evel  VHI  exceeds  VOH  permanentl y,  where  VOH  and  
VOL  are  defined  by the  appl icable  l og ic fam i l y.  

Note  1  to  en try:  The  ou tpu t s i gnal  can  show spu rious  osci l l ati ons  pri or to  the  appearance  of the  steady-state  
s i gnal .   

IEC  

Ari thmetic  mean  
of l im i t 

VOL  Lower l im i t  1 0  %  

Decay time  Rise  t ime  

VOH  u pper l im i t  90  %  

Pu l se  du ration  (t2 )  

(space)  

Pu l se  du ration  (t1 )  

(mark)  

V
o
lt
a
g
e
 

T ime 

VH I  

VLO  
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Figure 5  – Defin i tion  of start-up  time  

Note  2  to  en try:  For test  procedu res  – see  4 . 5. 9  of I EC 62884-1 : 201 7.   

[SOURCE:  I EC  60050-561 : 201 4,  561 -03-34,  mod i fied  – Note  1  and  Note  2  to  en try as  wel l  as  
Figure  5  have  been  added . ]   

3.2.53   
phase j i tter 
short-term  variation  of the  zero  cross ings  of the  osci l lator ou tpu t s i gnal  from  their  i deal  
pos i tion  i n  t ime 

SEE:  F igure  6 .  

Note  1  to  en try:  The  phase  vari ati on  Δφ wi th  frequency components  greater than  or equal  to  1 0  H z.  Variati ons  
s l ower than  1 0  H z are  cal l ed  “wander” .  Excess ive  j i tter can  i ncrease  the  b i t  error rate  (BER)  of a  commun ication  
s i gnal  by i ncorrectl y transm i tti ng  a  data-stream  and  can  cause  synchron i zati on  problems.  

Note  2  to  en try:  The  correspond i ng  variati on  of the  peri od  l eng th ,  ∆T =  ∆ϕ/(2πfc)  i s  cal l ed  “period  j i tter”  (fc  i s  the  
cl ock frequency).  

 
Key 

T
ref.

 i s  the  period  of an  i deal  reference  s i gna l .  

Figure 6  – Clock s ignal  wi th  period  j i tter 

The  j i tter ampl i tude  i s  usual l y referred  to  the  Un i t  I n terval  (U I )  of one  data  b i t-wid th  (e. g .   
U I  =  6 , 43  ns  for 1 55, 52  Mbi t/s  for STM-1 /OC-3)  or defi ned  as  absolu te  t ime  vari ati on  ( i n  nanoseconds,  p i coseconds  
or femtoseconds).  I t  i s  quan ti fi ed  e i ther as  the  peak-to-peak value,  or as  the  r.m . s.  va l ue  thereof (see  F i gure  7 ).  

“H i gher confi dence  l evel s  are  requ i red  for some appl i cations,  so  the  peak-to-peak j i tter can  be  speci fi ed  as  a  l arger 

range  of σ  i n  these  cases. ”  See:  F i gu re  6.  

IEC  

Tref.  

Tri gger-poin t  

Peak-to-peak 
j i tter 

IEC  
t
s u
 Time 

Outpu t  
Vol tage  

Suppl y 
Vol tage  

t  =  0  

90  %  of the  s teady-state  
peak-to-peak ampl i tude  
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Figure 7  – Phase j i tter measures  

For random  type  j i tter the  r.m . s.  va l ue  i s  defi ned  as  the  s tandard  deviati on  σ  (s i gma)  of the  u nderl yi ng  Gauss ian  
d i s tri bu tion .  The  peak-to-peak j i tter i s  then  the  range  covered  by 7σ ( i . e .  ±3 , 5  σ),  accord ing  to  a  confi dence  l evel  of 
99, 953  48  %  ( i . e.  465  ×  1 0–6  ta i l ) .  See  F i gu re  8.  

 

Figure 8  – Gaussian  d istribution  of j i tter 

 

Figure 9  – J i tter ampl i tude and  period  of j i tter frequency 
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I n  the  case  of subharmon ics  i nvol ved  i n  the  s i gnal  generation ,  phase  j i tter may con tai n  non -random  spectral  
components  due  to  peri od ica l  change  of the  du ty cycle.  Th i s  causes  a  non-Gaussian  d i stri bu tion ,  i . e.  the  7σ-ru le  
for peak-to-peak values  no  l onger app l i es.  I n  such  cases,  on l y peak-to-peak values  are  mean ingfu l .  However,  the  
determ ination  of peak-to-peak values  depends  upon  observation  t ime.  The  recommended  observation  time  for 

peak-to-peak j i tter i s  1  m in .  Longer times  requ i red  when  h i gher confi dence  i s  needed  ( i . e.  when  a  l arger range  of σ  
i s  u sed  to  defi ne  peak-to-peak random  j i tter).  See  F igure  9 .  

For the  characteri zation  of j i tter,  i t  i s  important  to  defi ne  the  considered  Fouri er frequency range,  i . e.  the  frequency 
components  of the  j i tter i tsel f.  Th i s  i s  defi ned  by the  appl i cation  (see  standards  I TU -T G . 825,  ATIS-09001 01 ,  
Telcord ia  GR-253  and ETSI  EN  300 462).  See  F igure  1 0.  

 

Figure 1 0  – J i tter tolerance accord ing  to  ITU-T G.825,  ATIS-09001 01 ,  
Telcord ia  GR-253 and ETSI  EN  300 462 

I n  connecti on  wi th  j i tter and  wander,  the  fol l owing  th ree  parameters  are  a l so  used  for cl ock characteri zati on :  

TI E  Time  I n terval  Error ( i n  nanoseconds  or p i coseconds);  

MTIE  Maximum  Time  I n terval  Error (peak-to-peak TIE);  

TDEV Time  deviati on  (r.m . s.  va l ue).  

TI E  i s  defi ned  as  the  time  deviation  between  the  s i gnal  being  measured  and  the  reference  clock,  typical l y 
measured  i n  nanoseconds.  

MTIE  i s  a  measu re  that  characteri ses  frequency offsets.  MTIE(τ)  i s  defi ned  as  the  l argest peak-to-peak TI E  i n  any 
observation  i n terval  of l ength  τ  ( i n  seconds).  

TDEV characteri ses  the  spectral  conten t.  TDEV(τ)  i s  defi ned  as  the  r.m . s.  of fi l tered  TI E ,  where  the  bandpass  fi l ter 
i s  centered  on  a  frequency of 0 , 42/τ.  I t  i s  ca l cu lated  from  the  TI E  samples  for each  poin t  τ i  by the  standard  
deviation  σ(τ i )  (see  Note  3).  

Note  3  to  en try:  For more  detai l s ,  refer to  standards  I TU-T G . 81 0  to  G . 81 3,  or ATIS-09001 01  and  
ATIS-09001 05. 03,  Telcord i a  GR-253  and  ETSI  EN 300462.   

[SOURCE:  I EC 60050-561 : 201 4,  561 -03-21 ,  mod i fied  – Note  1  has  been  expanded  and  
Note  2  and  Note3  to  en try have  been  added . ]   

3.3  Preferred  values  for ratings  and  characteristics  

3.3. 1  General  

The values  shou ld  be  preferabl y chosen  from  3 . 3. 2  to  3 . 3. 6,  un less  otherwise  stated  in  the  
detai l  speci fication .  

IEC  

Maximum  j i tter tol erance  

UIpp  

622  
1 5  

1 56  
1 5  

39  
1 5  

 
1 5  

1 . 5  
1 , 5  

1 , 5  
1 , 5  

1 , 5  
1 , 5  

 
1 , 5  

0, 1 5  
0 , 1 5  

0 , 1 5  
0 , 1 5  

0, 1 5  
0 , 1 5  

 
0 , 1 5  

 
 

30  Hz  300  Hz  2  kHz  20  kHz  400  kHz  

1 9, 3  Hz  
30  Hz  

500  Hz  
300  Hz  

6, 5  kHz  
6 , 5  kHz  

65  kHz 
65  kHz  

1 , 3  MHz 
1 , 3  MHz  

9, 65  Hz  
30  Hz  

1  kHz  
300  Hz  

25  kHz  
25  kHz  

250  kHz  
250  kHz  

5  MHz 
5  MHz  

1 2 , 1  H z  
600  Hz  

5  kHz  
6  kHz  

1 00  kHz  
1 00  kHz  

1  MHz  
1  MHz  

20MHz 
20  MHz  
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STM-1  
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STM-1 6  
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U
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A1  

A3  

J i tter frequency,   f 

f
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3.3.2  Cl imatic category (40/85/56)  

For requ i rements  where  the  operati ng  temperature  range  of Osci l l ator i s  g reater than  –40  °C  
to  +85  °C,  a  cl imatic  category consisten t wi th  the  operating  temperature  range  shal l  be  
speci fied .  

3.3.3  Bump  severi ty  

The  bump severi ty i s  (4  000  ±  1 0)  bumps  at 400  m /s2  peak acceleration  i n  each  d i rection  
a long  three  mutual l y perpend icu lar axes.  The  pu lse  duration  is  6  ms.  

NOTE  For more  detai l s ,  refer to  I EC 60068-2-27.  

3.3.4  Vibration  severi ty 

The cond i ti ons  for appl yi ng  s inusoidal  wave  vibration  severi ty are  the  fo l l owing :  

1 0  H z to  55  Hz  

0 , 75  mm  d i splacement  ampl i tude  (peak val ue)  

55  Hz to  500  Hz  

or 55  Hz to  2  000  Hz  

1 00  m /s2  accelerati on  ampl i tude  (peak value)  

30  m in  i n  each  of th ree  mu tual l y perpend icu lar axes  at  
1  octave/m in  

1 0  Hz to  55  Hz  

1 , 5  mm  d i splacement ampl i tude  (peak value)  

55  Hz to  2  000  Hz  

200  m /s2  accelerati on  ampl i tude(peak value)  

 

NOTE  For more  detai l s ,  refer to  I EC 60068-2-6.  

The cond i ti ons  for appl yi ng  random  wave  vibration  severi ty are  the  fol lowing :  

Gu idance  for su i table  l evels  can  be  taken  from  I EC 60068-2-64: 2008.  

There  are  two  poss ib i l i ties:  

a)  chosen  from  the  va lues  g i ven  in  5 . 1  to  5 . 4  of I EC 60068-2-64: 2008;  

b)  chosen  from  the  examples  in  Annex A of I EC  60068-2-64: 2008  for d i fferen t envi ronmental  
cond i ti ons.  

3.3.5  Shock severi ty  

The shock severi ty i s  1  000  m /s2  peak acceleration  for 6  ms  duration ;  th ree  shocks  i n  each  
d i rection  a long  three  mutual l y perpend icu lar axes,  ha l f-s ine  pu lse,  un less  otherwise  stated  in  
the  detai l  speci fication .  

NOTE  Refer to  I EC 60068-2-27.  

3.3.6  Leak rate  

•  The  l eak rates  are  the  fo l l owing :  1 0–1  Pa  cm 3/s  (1 0–6  bar cm 3/s);  

•  1 0–3  Pa  cm3/s  ( 1 0–8  bar cm 3/s).  

Refer to  I EC 60068-2-1 7.  Match  l eak rates  depend ing  on  package volume.  
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3.4  Marking  

3.4. 1  General  

Osci l lator sha l l  be  clearl y and  durabl y marked  wi th  i tems  a)  to  g )  below,  and  wi th  as  many of 
the  remain ing  i tems  as  cons idered  necessary:  

a)  type  des ignation  as  defined  in  the  detai l  speci fication ;  

b)  nom inal  frequency i n  ki l ohertz or megahertz;  

c)  year and  week of manufacture;  

d )  mark of conform ity (un less  a  certi ficate  of conform ity i s  used) ;  

e)  factory i denti fication  code;  

f)  manufacturer's  name or trade  mark;  

g )  term inal  i den ti fication ;  

h )  des ignation  of e lectrica l  connections;  

i )  power suppl y vol tage  and  polari ty ( i f appl icable);  

j )  seria l  number ( i f appl icable).  

Where  the  avai lable  surface  area  of a  m in iature  Osci l l ator imposes  practica l  l im i ts  i n  the  
amoun t of marking ,  i nstructions  on  the  marking  to  be  appl ied  shal l  be  g i ven  i n  the  deta i l  
speci fication .  

3.4.2  Packaging  

The primary packag ing  con tain ing  the  Osci l l ator sha l l  be  clearl y marked  wi th  the  i n formation  
l i sted  i n  3 . 4 . 1  except i tem  g)  and  e lectrostatic  sensi ti ve  device  (ESD)  i den ti fication ,  where  
necessary.  

4 Qual i ty assessment procedures  

4.1  General  

Two methods  are  avai l ab le  for the  approval  of Osci l lator of assessed  qual i ty.  They are  
qual i fication  approval  and  capabi l i ty approval .  

4.2  Primary stage of manufacture  

The primary stage  of manufacture  for Osci l l ator shal l  be  as  fol l ows:  

a)  for an  Osci l l ator incorporati ng  a  resonator:  

– the  assembly of the  Osci l l ator;  

b)  for osci l l ators  i ncorporati ng  an  unencapsu lated  resonator:  

– the  final  surface  fi n ish ing  of the  e lement in  add i ti on  to  the  assembly of the  Osci l lator.  

4.3  Structural ly s im i lar components  

The grouping  of structu ra l l y s im i l ar osci l l ators  for the  purpose  of qua l i fication  approval ,  
capabi l i ty approval  and  qual i ty conformance  i nspection  shal l  be  prescribed  in  the  re levant  
sectional  speci fication .  

4.4  Subcontracting  

There  shal l  be  no  subcontracti ng  after the  assembly of the  resonator to  the  e lectron ic ci rcu i t,  
except i n  the  case  of sealed  resonator,  where  the  seal ing  of the  final  enclosure  of the  
Osci l lator may be  perm i tted .  
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4.5  Incorporated  components  

Where the  fi na l  component con tains  components  of a  kind  covered  by a  generic  speci fication  
i n  the  I EC  series ,  these  shal l  be  produced  us ing  the  normal  I EC  release  procedures.  

Where  the  contained  components  are  not produced  to  an  I EC  detai l  speci fication ,  the  
approved  manufacturer's  ch ief i nspector shal l  veri fy thei r q ua l i ty by the  use  of 

•  a  procurement speci fication  covering  a l l  aspects  necessary to  ensure  their satisfactory 
performance as  part  of the  fina l  product;  

•  an  adequate  approval  test program  main tain ing  a  record  of resu l ts ;  

•  su fficient goods  i nward  inspection  procedures  to  ensure  con tinued  satisfactory 
performance of the  fi nal  product.  

4.6  Manufacturer’s  approval  

To obtain  manufactu rer's  approval ,  the  manufactu rer shal l  be  accred i ted  by the  main tenance  
of qual i ty by the  th i rd -party certi fication  body,  or shal l  be  guaranteed  the  qual i ty by mutual  
au thentication  between  the  manufacturer and  the  user.  

4.7  Approval  procedures  

4.7. 1  General  

To qual i fy an  Osci l l ator,  e i ther capabi l i ty approval  or qual i fication  approval  procedures  may be  
used .  

4.7.2  Capabi l i ty approval  

Capabi l i ty approval  i s  appropriate  when  s tructu ra l l y s im i lar osci l lators  based  on  common  
design  ru les ,  are  fabricated  by a  group of common  processes.  

Under capabi l i ty approval ,  detai l  speci fications  fa l l  i n to  the  fo l l owing  three  categories:  

a)  capabi l i ty qual i fying  components  (CQCs)  

A detai l  speci fication  shal l  be  prepared  for each  CQC as  agreed  wi th  the  NSI .  I t  shal l  
i denti fy the  purpose  of the  CQC and  i nclude  a l l  re levant s tress  levels  and  test l im i ts ;  

b)  standard  catalogue  i tems  

When  a  component covered  by the  capabi l i ty approval  procedure  i s  i n tended  to  be  offered  
as  a  standard  cata logue  i tem ,  a  detai l  speci fi cation  complying  wi th  the  b lank deta i l  
speci fication  shal l  be  wri tten .   

c)  custom  bu i l t  Osci l l ator 

The  con ten ts  of the  detai l  speci fication  shal l  be  by agreement between  the  manufacturer 
and  the  customer.  

Further in formation  on  detai l  speci fications  i s  con tai ned  in  the  sectional  speci fication  
IEC 60679-4.  

The  product and  capabi l i ty qual i fying  componen ts  (CQCs)  are  tested  i n  combination  and  
approval  g i ven  to  a  manufacturing  faci l i ty on  the  bas is  of va l i dated  des ign  ru les ,  processes  
and  qual i ty control  procedures.  Further i n formation  i s  g i ven  in  4 . 8  and  in  the  sectional  
speci fication  I EC  60679-4.  

4.7.3  Qual i fication  approval  

Qual i fication  approval  i s  appropriate  for components  manufactured  to  a  standard  design  and  
establ ished  production  process  and  conform ing  to  a  publ ished  detai l  speci fication .  
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The  program  of tests  defined  i n  the  deta i l  speci fication  for the  appropriate  assessment and  
severi ty level  appl ies  d i rectl y to  the  Osci l l ator to  be  qual i fi ed ,  as  requ i red  i n  4 . 9  and  the  
sectional  speci fication  I EC  60679-5.  

4.8  Procedures  for capabi l i ty approval  

4.8. 1  General  

The  procedures  for capabi l i ty approval  shal l  be  based  on  the  method  accord ing  to  the  
certi fication  body to  certi fy the  maintenance  of qual i ty.  

4.8.2  El ig ibi l i ty for capabi l i ty approval  

The manufactu rer shal l  comply wi th  the  primary s tage  of manufacture  as  defined  in  4 . 2  of th is  
generic speci fication .  

4.8.3  Appl ication  for capabi l i ty approval  

The appl ication  for capabi l i ty approval  shal l  be  based  on  the  method  accord ing  to  the  
certi fication  body to  certi fy the  main tenance of qua l i ty.  

4.8.4  Granting  of capabi l i ty approval  

A certi fication  i s  granted  to  an  organ ization  (manufacturer)  when  i t  has  been  establ ished  that 
the ir capabi l i ty for manu facturing  processes  and  qual i ty control  methods  ( includ ing  des ign  
aspects  as  appl icable)  covering  a  speci fic  component technology,  fu l fi l s  the  requ irements  of 
the  re levant speci fication  or standard .  

4.8.5  Capabi l i ty manual  

The contents  of the  capabi l i ty manual  shal l  be  i n  accordance wi th  the  requ i rements  of the  
sectional  speci fication .  

The  NSI  shal l  treat the  capabi l i ty manual  as  a  confiden tia l  document.  The  manufacturer may,  
i f he  so  wishes,  d isclose  part or a l l  of i t  to  a  th i rd  party.  

4.9  Procedures  for qual i fication  approval  

4.9. 1  General  

The procedures  for qual i fication  approval  shal l  be  based  on  the  method  accord ing  to  the 
certi fication  body to  certi fy the  maintenance of qua l i ty.  

4.9.2  El ig ibi l i ty for qual i fication  approval  

The manufacturer shal l  comply wi th  the  primary stage  of manufacture  as  defined  in  4 . 2  of th is  
generic speci fication .  

4.9.3  Appl ication  for qual i fication  approval  

The appl ication  for qual i fication  approval  shal l  be  based  on  the  method  accord ing  to  the  
certi fication  body to  certi fy the  maintenance of qual i ty.  

4.9.4  Granting  of qual i fication  approval  

Qual i fication  approval  shal l  be  gran ted  when  the  procedures  are  i n  accordance  wi th  4 . 8 . 4  of 
th is  generic  speci fication .  
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4.9.5  Qual i ty conformance  inspection  

The b lank deta i l  speci fication  associated  wi th  the  sectional  speci fication  shal l  prescribe  the  
test schedu le  for qual i ty conformance  inspection .  

4. 1 0  Test procedures  

The test procedures  to  be  used  shal l  be  se lected  from  IEC  62884-1 : 201 7.  I f any requ ired  test 
i s  not  i ncl uded ,  then  i t  shal l  be  defined  in  the  detai l  speci fication .  

4.1 1  Screening  requ i rements  

Where screen ing  is  requ ired  by the  customer for an  Osci l lator,  th is  sha l l  be  speci fied  in  the  
detai l  speci fication .  

4.1 2  Rework and  repair work 

4. 1 2. 1  Rework 

Rework i s  the  recti fication  of process ing  errors  and  shal l  not be  carried  ou t  i f proh ib i ted  by the  
sectional  speci fication .  The  sectional  speci fication  shal l  s tate  i f there  i s  a  restriction  on  the  
number of occas ions  that rework may take  p lace  on  a  speci fic component.  

Al l  rework shal l  be  carried  ou t prior to  the  formation  of the  i nspection  l ot offered  for i nspection  
to  the  requ irements  of the  detai l  speci fication .  

Such  rework procedures  shal l  be  fu l l y described  i n  the  relevant documentation  produced  by 
the  manufactu rer and  shal l  be  carried  ou t under the  d i rect con trol  of the  ch ief i nspector.  

Subcontracting  of rework i s  not perm i tted .  

4. 1 2.2  Repair work 

Repair work i s  the  correction  of defects  i n  a  component after re lease  to  the  customer.  

Componen ts  that  have  been  repaired  can  no  longer be  considered  as  representati ve  of the  
manufacturer's  production .  

4. 1 3  Certi fied  test  records  

When  certi fi ed  test  records  (CTR)  are  prescribed  i n  the  sectional  speci fication  for  qual i fication  
approval  and  are  requested  by the  customer,  the  resu l ts  of the  speci fied  tests  shal l  be  
summarized .  

4.1 4 Val id i ty of release  

An  Osci l lator held  for a  period  exceed ing  two  years  fo l l owing  acceptance  i nspection  shal l  be  
re inspected  for the  e lectrical  tests,  prior to  re lease.  

4.1 5  Release  for del ivery 

Release  for del i very i s  va l i d  for fi ve  years  un less  a  shorter period  i s  speci fi ed  in  the  detai l  
speci fication  or standard .  The  re levant speci fication  or s tandard  shal l  prescribe  the  tests  that 
sha l l  be  repeated  i n  order to  reval i date  the  release.  
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4.1 6  Unchecked  parameters  

Only those  parameters  of a  component wh ich  have  been  speci fi ed  i n  a  deta i l  speci fication  and  
wh ich  were  subject to  testi ng ,  can  be  assumed  to  be  wi th in  the  speci fi ed  l im i ts .  I t  shou ld  not  
be  assumed  that any parameter not speci fied  wi l l  remain  unchanged  from  one  component to  
another.  Shou ld  i t  be  necessary for fu rther parameters  to  be  control led ,  then  a  new,  more  
extensive,  detai l  speci fication  shou ld  be  used .  The  add i tional  test method(s)  sha l l  be  fu l l y 
described  and  appropriate  l im i ts,  AQLs  and  inspection  l evels  speci fi ed .  
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Annex A 
(normative)  

 
Load  ci rcui t for logic drive  

A.1  TTL and  Schottky 

The test fixture  for an  Osci l lator des igned  wi th  l og ic  d rive  ci rcu i ts  shal l  s imu late  the  load  
cond i ti ons  wh ich  the  Osci l lator i s  requ ired  to  d ri ve.  Preferred  test ci rcu i ts  for TTL and  
Schottky l og ic are  shown  i n  F igures  A. 1  and  A.2 ,  respectivel y.  

 

– d iodes  marked  D  shal l  be  type  1 N91 6  or 1 N3064;  

– d i odes  marked  D
S
 shal l  be  h i gh  speed  Schottky type;  

– val ues  for R
1
 and  R

2
 are  dependent on  the  l oad  requ i rement  and  may be  calcu lated  us ing  the  formu lae:  
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where  

n  i s  the  number of gates;  

V
OL

 i s  the  Osci l l ator l ow l evel  ou tpu t  vol tage;  

I
I L
 i s  the  l ow l evel  i npu t  cu rren t per gate;  

V
OH

 i s  the  Osci l l ator h i gh  l evel  ou tpu t  vol tage;  

I
I H
 i s  the  h i gh  l evel  i npu t  cu rrent  per gate;  

V
D
 i s  the  vol tage  d rop  across  the  d iode.  

NOTE  1  S tandard  TTL  (54/74  series)  

H igh  speed  TTL (54/74  series)  

NOTE  2  VD  =  0 , 65  V  

Figure A. 1  – Ci rcu i t  for TTL 
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– d iodes  marked  D  shal l  be  type  1 N91 6  or 1 N3064;  

– d i odes  marked  D
S
 shal l  be  h i gh  speed  Schottky type;  

– val ues  for R
1
 and  R

2
 are  dependent on  the  l oad  requ i rement  and  may be  calcu lated  us ing  the  formu lae:  
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where  

n  i s  the  number of gates;  

V
OL

 i s  the  Osci l l ator l ow l evel  ou tpu t  vol tage;  

I
I L
 i s  the  l ow l evel  i npu t  cu rren t per gate;  

V
OH

 i s  the  Osci l l ator h i gh  l evel  ou tpu t  vol tage;  

I
I H
 i s  the  h i gh  l evel  i npu t  cu rrent  per gate;  

V
D
 i s  the  vol tage  d rop  across  the  d iode.  

NOTE  1  Schottky l og ic  (54S/74S  seri es)  

Low power Schottky l og ic  (54LS/74LS  Seri es)  

NOTE  2  VD  =  0 , 45  V  

Figure A.2  – Ci rcu i t  for Schottky log ic  

Values  of these  parameters  for various  TTL series  for use  i n  the  above  formu lae  are  g iven  i n  
Table  A. 1 .  

Values  for CL  are  a lso  g i ven .  I t  shou ld  be  noted  that CL  i ncl udes  the  probe  and  fixture  

capaci tance.  

The  Osci l lator ou tpu t vol tage  l im i t  requ i rements  using  the  test  ci rcu i ts  of F i gures  A. 1  and  A.2  
wi l l  normal l y be:  

VOH  =  2 , 4  V m in .  

VOL  =  0 , 5  V max.  
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Table  A. 1  – Values  to  be  used  when  calcu lating  R1  and  R2  

TTL Series  74  54  74H  54H  74L  54L  74LS  54LS  74S  54S  

V
OH

 (V)  2, 4  2 , 4  2 , 4  2 , 4  2 , 4  2 , 4  2 , 7  2 , 7  2 , 7  2 , 7  

V
OL

 (V)  0, 4  0 , 4  0 , 4  0 , 4  0 , 3  0 , 3  0 , 4  0 , 4  0 , 5  0 , 5  

I
IH

 (µA)  40  40  50  50  1 0  1 0  20  20  50  50  

I
IL

 (mA)  –1 , 6  –1 , 6  –2, 0  –2 , 0  –0, 1 8  –0, 1 8  –0, 4  –0, 4  –2, 0  –2, 0  

C
L
 (pF)  1 5  1 5  25  25  50  50  1 5  1 5  1 5  1 5  

 

The fol l owing  in formation  shal l  be  speci fi ed  i n  the  detai l  speci fication :  

R1 ,  R2 ,  CL ,  VOH  and  VOL ,  together wi th  the  ci rcu i ts  to  wh ich  reference is  made.  

Satisfactory operation  i n  a  particu lar ci rcu i t shou ld  not be  cons idered  as  an  assurance  that a  
speci fic osci l l ator wi l l  operate  satisfactori l y wi th  a l l  types  of TTL log ic.  

A.2  CMOS 

The test fixture  for an  Osci l lator des igned  for CMOS log ic ci rcu i ts  shou ld  s imu late  the  load  
cond i ti ons  wh ich  the  Osci l lator i s  requ i red  to  d ri ve.  The  l oad  ci rcu i t  shal l  cons ist of a  
capaci tance  wh ich  shal l  be  1 0  pF  times  the  number of gates  being  d ri ven .  The  figure  of 1 0  pF  
i ncludes  a  2 , 5  pF  al l owance  for strays.  

Satisfactory operation  under these  cond i ti ons  shou ld  not  be  cons idered  as  an  assurance  that  
a  speci fic Osci l l ator wi l l  operate  i n  a  satisfactory manner i n  any CMOS l og ic  ci rcu i t.  

A.3  ECL 

The test fixture  for an  Osci l lator des igned  wi th  l og ic  d rive  ci rcu i ts  shal l  s imu late  the  load  
cond i ti ons  wh ich  the  Osci l lator i s  requ i red  to  d ri ve.  Preferred  test ci rcu i ts  for ECL l og ic  are  
shown  in  F igure  A. 3.  The  l oad  ci rcu i ts  sha l l  consist of a  res istance  wh ich  shal l  be  50  Ω  to  VCC  
–2  V.  Operati ng  cond i ti on  and  DC e lectrical  characteristics  for various  ECL series  for use  are  
g i ven  i n  Table  A. 2  and  Table  A.3 .  

 

Figure A.3  – Ci rcu i t  for PECL 
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Table  A.2  – Operating  condition  

ECL Series  300K ECL  1 01 K ECL  PECL LVPECL LVPECL 

V
CC

(V)  0  0  5, 0  3 , 3  2 , 5  

V
EE

(V)  -3, 5  -5, 2  0  0  0  

 

Table  A.3  – DC  Electrical  characteristics  output load  =  50  Ω  to  Vcc-2V 

PARAMETER SYMBOL M IN  MAX 

Output H I GH  Vol tage  (mV)  V
OH

 Vcc-1  025  Vcc-880  

Ou tput  LOW Vol tage  (mV)  V
OL

 Vcc-1  81 0  Vcc-1  620  

Outpu t reference  Vol tage  (mV)  V
BB

 Vcc-1  380  Vcc-1  260  

 

A.4  LVDS 

The test fixture  for an  Osci l lator des igned  wi th  l og ic  d rive  ci rcu i ts  sha l l  s imu late  the  load  
cond i ti ons  wh ich  the  Osci l lator i s  requ ired  to  d ri ve.  Preferred  test ci rcu i ts  for LVDS l og ic  are  
shown  i n  F igure  A.4 .  The  l oad  ci rcu i ts  sha l l  consist  of a  res istance  wh ich  shal l  be  1 00  Ω  
between  each  output port.  

 

Figure  A.4  – Ci rcu i t  for LVDS  

The Osci l lator ou tpu t requ i rements  resu l t  i n  a  balanced  source  that wi l l  produce a  d i fferentia l  
vol tage  across  a  test  term ination  l oad  of 1 00  Ω  i n  the  range  of 250  mV to  450  mV.  The  
steady-state  magn i tude  of the  Osci l l ator ou tput  offset vol tage  measured  between  the  cen tre  
poin t  of the  test  l oad  and  the  Osci l l ator ou tpu t common  shal l  be  g reater than  or equal  to  
1 , 1 25  V and  l ess  than  or equal  to  1 , 375  V.  
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Annex B  
(normative)  

 
Latch-up test 

B.1  Defin i tion  

B.1 . 1  Latch-up  

Latch-up  i s  a  s tate  i n  wh ich  a  l ow- impedance  path  resu l ts  from  (and  persists  fo l l owing)  an  
i nput,  ou tput or suppl y overvol tage.  

B.1 .2  Test procedure  

The l atch-up  test  under static cond i tions  subj ects  a  device  to  greater s tresses  than  i t  wou l d  
encoun ter i n  normal  operation  and  is  even  more  severe  than  d ynam ic test methods  us ing  
s im i lar l evels  of cu rrent and  vol tage.  

Th is  test,  i f performed  accord ing  to  the  procedures  defined  i n  th is  document,  i s  a  necessary 
and  sufficien t method  for the  characterization  of the  latch-up  susceptibi l i ty or immun i ty of an  
Osci l lator i ncorporating  CMOS i n tegrated  ci rcu i ts.  

B.2  Test method  

The fol l owing  appl ies  as  regards  the  test method :  

•  Th is  test i s  destructive.  

•  Th is  test i s  appl icable  on ly to  osci l l ators  con tain ing  CMOS i n tegrated  ci rcu i ts.  

•  Th is  test shal l  be  performed  in  accordance  wi th  I EC 60748-2 .  

•  Th is  test i s  a  recommended  test procedure.  I t  i s  not a  speci fication .  No  test l im i ts  are  
g i ven .  

•  Th is  test i s  performed  for characterization  and  i nspection  purposes  on l y.  I t  i s  not  a  
production  test.  
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Annex C  
(normative)  

 
E lectrostatic d ischarge sensi tivi ty classification  

C.1  Defin i tion  

C.1 . 1  Electrostatic d ischarge (ESD)  

Electrostatic d ischarge  is  a  transfer of e l ectric charge  between  bod ies  of d i fferent e lectrostatic 
poten tia ls  i n  proxim i ty or through  d i rect con tact.  

C.1 .2  Test procedure  

This  method  establ ishes  the  procedure  for classi fying  osci l l ators,  bu i l t  wi th  CMOS ICs,  
accord ing  to  thei r susceptib i l i ty or immun i ty to  damage or degradation  caused  by exposure  to  
e lectrostatic  d ischarge  (ESD).  Th is  cl assi fication  i s  used  to  speci fy appropriate  packag ing  and  
hand l i ng  requ i rements  to  provide  class i fication  data.  

C.2  Test methods  

C.2. 1  General  

This  test i s  destructive.  

C.2.2  Leaded  osci l lator 

For osci l l ators  i n tended  i n  manual  assembly speci fication  accord ing  by the  Human  Body 
Model  (HBM).  

The  test  procedure  as  defined  i n  I EC 61 340-5-1 ,  I EC  TR 61 000-4-1  and  I EC 60749-26  appl ies .  

I f not  otherwise  speci fied ,  the  recommended  test vol tage  is  maximum  2  000  V.  

Another maximum  test  vol tage  may be  negotiated  between  manufacturer and  customer.  

C.2.3  SMD osci l lator 

Since  these  osci l lators  are  usual l y assembled  onto  prin ted  wi ri ng  boards  (PWBs)  by 
au tomated  processes,  the  Mach ine  Model  (MM)  shal l  be  appl i ed .  

The  test  procedure  as  defined  i n  I EC 61 340-5-1 ,  I EC  TR 61 000-4-1  and  I EC 60749-27  appl ies .  

I f not  otherwise  speci fied ,  the  recommended  test vol tage  i s  maximum  200  V.  

Another maximum  test vol tage  may be  negotiated  between  manufacturer and  customer.  

C.2.4  The impact  of ESD  on  Osci l lator in  steady-state  

Certain  appl ications  requ ire  that  the  ou tput  of the  Osci l lator shal l  not  be  d i srupted ,  even  for a  
s i ng le  cycle,  i f the  Osci l l ator enclosure  i s  subj ected  to  an  ESD  pu lse.  

A su i table  test  method  i s  under cons ideration .  
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Annex D  
(normative)  

 
Dig i tal  i nterfaced  crystal  osci l lator’s  function  

DIXO  is  accessed  by us ing  a  d ig i ta l  commun ication  channels  i n  a  reg ister that i s  i ncorporated  
i n ,  i t  i s  possib le  to  control  the  frequency and  outpu t  l evel  of the  osci l l ator and  the  cond i ti on  
mon i toring .  

I n  add i tion  to  the  functions  performed  by the  d i g i ta l  i n terface  (see  Table  D. 1 ),  i t  can  assign  
any function  not l im i ted  to  mon i toring  and  control .  

Table  D . 1  – Function  of the  d ig i tal  in terface  

Function  Content  

Frequency con trol  val ue  Frequency con trol  data  

S tatus  i n formation  
S tatus  i n formation  i nd icati ng  the  operati ng  status  

(Such  as  i n  the  case  of oven  a l arm  i n formation  at  OCXO)  

Reservation  
Reservation  i s  an  area  that  can  be  used  to  speci fy a  manufacturer,  does  not  speci fy 
the  con ten t and  function  
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