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INTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
FIXED CAPACITORS FOR USE IN  ELECTRONIC EQUIPMENT –  

 
Part  1 5:  Sectional  speci fication:   

Fixed  tantalum  capaci tors  wi th  non-sol id  or sol id  electrolyte  
 

FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Commiss ion  ( I EC)  i s  a  worl dwide  organ i zat i on  for  s tandard i zati on  compri s i n g  
al l  n ati onal  e l ectrotechn i cal  comm i ttees  ( I EC  Nati onal  Commi ttees) .  The  object  o f  I EC  i s  to  promote  
i n ternati onal  co-operati on  on  a l l  quest i ons  concern i ng  s tandard i zat i on  i n  the  e l ectri cal  and  e l ectron i c  f i e l ds .  To  
th i s  end  and  i n  add i t i on  to  other act i vi t i es ,  I EC  publ i shes  I n ternati onal  Standards,  Techn i cal  Speci f i cati ons,  
Techn i cal  Reports ,  Publ i cl y  Avai l abl e  Speci f i cat i ons  (PAS)  and  Gu ides  (hereafter referred  to  as  “ I EC  
Publ i cati on(s ) ”) .  Thei r  preparat i on  i s  en trusted  to  techn i cal  commi ttees;  any  I EC  Nati onal  Commi ttee  i n terested  
i n  the  subj ect  deal t  wi th  may  part i ci pate  i n  th i s  preparatory  work.  I n ternati onal ,  governmental  and  non -
governmental  organ i zat i ons  l i a i s i ng  wi th  the  I EC  al so  part i c i pate  i n  th i s  preparati on .  I EC col l aborates  cl osel y  
wi th  the  I n ternati onal  Organ i zati on  for S tandard i zat i on  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by  
ag reement  between  the  two  organ i zat i ons.  

2)  The  formal  deci s i ons  or  ag reements  of  I EC  on  techn i cal  matters  express,  as  nearl y  as  poss ible,  an  i n ternati onal  
consensus  of  opi n i on  on  the  rel evan t  subjects  s i nce  each  techn i cal  commi ttee  has  representat i on  from  al l  
i n terested  I EC  Nati onal  Commi ttees.   

3 )  I EC  Publ i cat i ons  have  the  form  of  recommendati ons  for  i n ternati onal  u se  and  are  accepted  by  I EC  Nati onal  
Commi ttees  i n  that  sense.  Wh i l e  al l  reasonable  efforts  are  made  to  ensu re  that  the  techn i cal  con ten t  of  I EC  
Publ i cati ons  i s  accu rate,  I EC  cannot  be  held  responsi ble  for  the  way i n  wh i ch  they  are  used  o r fo r  any  
m i s i n terpretat i on  by  any  end  u ser.  

4)  I n  order to  promote  i n ternati onal  u n i fo rm i ty,  I EC  Nati onal  Commi ttees  u ndertake  to  apply  I EC  Publ i cati ons  
transparen tl y  to  the  maximum  exten t  poss ible  i n  the i r  nat i onal  and  reg i onal  publ i cat i ons.  Any  d i vergence  
between  any  I EC  Publ i cati on  and  the  correspond i ng  nat i onal  or  reg i onal  publ i cati on  shal l  be  c l earl y  i n d i cated  i n  
the  l atter.  

5)  I EC  i tsel f  does  not  provi de  any  attestat i on  of  con form i ty.  I ndependen t  cert i f i cat i on  bod ies  provide  con form i ty  
assessment  servi ces  and ,  i n  some  areas,  access  to  I EC  marks  of  con form i ty.  I EC  i s  not  respons i ble  for  any  
servi ces  carri ed  ou t  by  i ndependent  cert i f i cati on  bod i es.  

6)  Al l  u sers  shou l d  ensu re  that  th ey  have  the  l atest  ed i t i on  of  th i s  publ i cat i on .  

7)  No  l i abi l i ty  shal l  attach  to  I EC  or  i ts  d i rectors ,  employees,  servan ts  o r  agen ts  i ncl ud i n g  i n d i vi dual  experts  and  
members  of  i ts  techn i cal  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  o r  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 cat i on ,  u se  of,  or  re l i ance  upon ,  th i s  I EC  Publ i cat i on  or  any  other I EC  
Publ i cati ons.   

8)  Atten ti on  i s  d rawn  to  the  Normati ve  references  ci ted  i n  th i s  publ i cati on .  Use  of  the  referenced  publ i cat i ons  i s  
i nd i spensable  for  the  correct  appl i cati on  of  th i s  publ i cati on .  

9)  Atten ti on  i s  d rawn  to  the  poss ibi l i ty  that  some of  the  e l ements  of  th i s  I EC  Publ i cati on  may be  the  subject  o f  
paten t  ri g h ts .  I EC  shal l  not  be  held  responsibl e  for  i den ti fy i ng  any  or  a l l  such  patent  ri gh ts .  

I n ternati onal  Standard  I EC  60384-1 5  has  been  prepared  by  I EC techn ical  commi ttee  40 :  
Capaci tors  and  res is tors  for  e l ectron ic  equ ipment.  

Th is  second  ed i t ion  cancels  and  replaces  the  f i rst  ed i t i on  publ i shed  i n  1 982,  
Amendment  1 : 1 987 and  Amendment  2 : 1 992,  and  consti tu tes  a  techn ical  revis ion .   

Th is  ed i ti on  incl udes  the  fo l l owing  s i gn i f i can t  techn ical  changes  wi th  respect  to  the  previous  
ed i t ion :  
  
a)  Revis ion  of  the  structu re  i n  accordance  wi th  I SO/IEC  D i rectives ,  Part  2 :201 6  (seventh  

ed i t ion )  to  the  exten t  practicable,  and  harmon izati on  between  other s im i lar  kinds  o f  
documents.   
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b)  I n  add i t i on ,  C lause  4  and  al l  the  tables  have  been  reviewed  i n  order  to  preven t  dupl icati ons  
and  contrad icti ons .   

The  text  of  th is  I n ternational  Standard  i s  based  on  the  fo l lowing  documents:  

FDIS  Report  on  voti ng  

40/2523/FDIS  40/2535/RVD  

 

Fu l l  i n formation  on  the  voti ng  for  the  approval  of  th is  I n ternati onal  Standard  can  be  found  i n  
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 i rectives ,  Part  2.  

The  l i s t  of  al l  parts  of  the  I EC  60384  series,  under  the  general  t i t le  Fixed capacitors for use in 
electronic equipment,  can  be  found  on  the  I EC  websi te.  

The  committee  has  decided  that  the  con ten ts  o f  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 fi c  document.  At  th is  date,  the  documen t wi l l  be   

  recon fi rmed,  

  wi thdrawn ,  

  replaced  by a revised  ed i ti on ,  or  

  amended.  

A bi l i ngual  vers ion  of  th is  publ icati on  may be  i ssued  at  a  l ater date.  
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Part 1 5:  Sectional  speci fication:   
Fixed  tantalum capaci tors  wi th  non-sol id  or sol id  electrolyte  

 
 

1  General  

1 . 1  Scope 

Th is  part  of  I EC  60384 appl i es  to  th rough-hole/l eaded  po lar  and  b ipolar tan talum  electro lyte  
capaci tors  wi th  so l i d  and  non-so l id  e l ectro lyte  for u se  i n  e lectron ic  equ ipment.  

I t  i ncl udes  capaci tors  for  l ong- l i fe  appl icati ons  and  capaci tors  for  general -pu rpose  
appl ications.  

Capaci tors  for  special  pu rpose  appl icati on  may need  add i t i onal  requ i rements.  

Th is  document  covers  two  basic  sub- fam i l ies:  

  Sub- fam i ly  1 :  F ixed  non-so l i d  e l ectro lyte  tan talum  capaci tors  wi th  porous  anode.  

  Sub- fam i ly  2 :  F ixed  so l i d  e lectro lyte  tantalum  capaci tors  wi th  porous  anode.  

1 .2  Object  

The obj ect  of  th is  document i s  to  prescribe  preferred  ratings  and  characterist ics  and  to  se lect  
from  IEC 60384-1 :201 6  the  appropriate  qual i ty  assessment procedures,  tests  and  measuring  
methods  and  to  g ive  general  performance  requ i remen ts  for  th is  type  of  capaci tor.  Test  
severi t ies  and  requ i remen ts  prescribed  i n  detai l  speci fications  referring  to  th is  secti onal  
speci fi cation  shal l  be  of  equal  or  h i gher  performance  l evel ,  because  l ower  performance  l evels  
are  not  perm i tted.  

1 .3  Normative references  

The fo l l owing  documents  are  referred  to  i n  the  text  i n  such  a  way  that  some  or  al l  o f  the i r  
con ten t  consti tu tes  requ i rements  of  th is  document.  For  dated  references,  on ly  the  ed i t i on  
ci ted  appl i es.  For u ndated  references,  the  l atest  ed i t i on  of  the  referenced  document ( i ncl ud ing  
any  amendments)  appl ies.  

IEC 60063,  Preferred number series for resistors and capacitors  

I EC  60068-1 :201 3,  Environmental testing – Part 1 : General and guidance 

IEC 60068-2-6,  Environmental testing – Part 2-6: Tests – Test Fc: Vibration (sinusoidal)  

I EC  60068-2-1 4,  Environmental testing – Part 2-14: Tests – Test N: Change of temperature  

I EC  60384-1 :201 6,  Fixed capacitors for use in electronic equipment – Part 1: Generic 
specification  

I EC  6041 7,  Graphical symbols for use on equipment 

IEC 61 1 93-2:2007,  Quality assessment system – Part 2: Selection and use of sampling plans 
for inspection of electronic components and packages  

I SO 3,  Preferred numbers – Series of preferred numbers  
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1 .4  Information  to  be  g iven  in  a  detai l  speci fi cation  

1 .4. 1  General  

Detai l  speci f i cati ons  shal l  be  derived  from  the  blank detai l  speci fi cation .  

Detai l  speci fi cati ons  shal l  not  speci fy  requ i rements  i n feri or  to  those  o f  the  generic,  secti onal  
or  blank detai l  speci f ication .  When  more  severe  requ i rements  are  i ncluded ,  they  shal l  be  
l i sted  i n  1 . 9  o f  the  detai l  speci f i cation  and  i nd icated  i n  the  test  schedu les,  for  example,  by  an  
asterisk.  

The  i n formation  g iven  in  1 . 4. 2  may,  for  conven ience,  be  presen ted  i n  tabu lar form .  

The  fo l lowing  i n formation  shal l  be  g iven  i n  each  detai l  speci fi cation  and  the  values  quoted  
shal l  preferably  be  se lected  from  those  g iven  i n  the  appropriate  c lause  of  th is  sectional  
speci fi cation .  

1 .4.2  Outl i ne  d rawing  and  d imensions  

There  shal l  be  an  i l l us trat ion  of  the  capaci tors  as  an  ai d  to  easy  recogn i t i on  and  for 
comparison  of  the  capaci tors  wi th  others .  

D imensions  and  thei r  associated  to lerances,  wh ich  affect  i n terchangeabi l i ty  and  mounti ng ,  
shal l  be  g iven  i n  the  detai l  speci f i cation .  Al l  d imens ions  shal l  preferably  be  stated  in  
m i l l imetres.  However,  when  the  orig i nal  d imens ions  are  g iven  i n  i nches,  the  converted  metric  
d imensions  i n  m i l l imetres  shal l  be  added .  

The  numerical  values  of  the  body shal l  be  g iven  as  fo l l ows:  

  for  general :  the  l eng th ,  width  and  he igh t;  

  for  cyl i ndrical  body:  the  d iameter  and  l eng th .  

The  numerical  values  of  the  term inals  shal l  be  g iven  as  fo l l ows:  

  for  general :  the  spacing ;  

  for  leaded  terminals:  the  d iameter and  spacing .  

When  the  con figurati on  i s  o ther  than  described  above,  the  detai l  speci ficati on  shal l  state  such  
d imensional  i n formation  as  wi l l  adequate ly  describe  the  capaci tor.   

1 .4.3  Mounting  

The detai l  speci f ication  shal l  speci fy  the  method  of  moun ting  to  be  appl ied  for  normal  use  and  
for the  appl icati on  of  the  vi bration  and  the  bump or shock tests.  The  des ign  of  the  capaci tor  
may be  such  that  special  mounti ng  f i xtu res  are  requ i red  i n  i ts  use.  I n  th is  case,  the  detai l  
speci fi cation  shal l  describe  the  mounting  f i xtu res  and  they shal l  be  used  i n  the  appl icati on  of  
the  vibration  and  bump or  shock tests .  

1 .4.4  Ratings and  characteristics  

1 .4.4.1  General  

The  ratings  and  characterist ics  shal l  be  g iven  i n  accordance  wi th  the  re levan t  c lauses  o f  th is  
speci fi cation ,  together  wi th  the  i n formation  i n  1 . 4 . 4. 2,  1 . 4. 4. 3  and  1 . 4. 4. 4.  

1 .4.4.2  Nominal  capaci tance range 

See  2 . 2. 1 .  
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When  products  approved  to  the  detai l  speci f icati on  have  d i fferen t  capaci tance  ranges,  the  
fo l l owing  statement  shou ld  be  added:  

”The  nom inal  capaci tance  range  avai lable  i n  each  vol tage  range  i s  g iven  i n  the  reg is ter of  
approvals ,  avai lable  for  example  on  the  I ECQ on- l ine  certi f i cate  system  webs i te  
www. iecq .org ”.  

1 .4.4.3  Part icu lar characteristics  

Add i ti onal  characteris tics  may  be  l i s ted,  when  they are  cons idered  necessary  to  speci fy  
adequate ly  the  component  for des ign  and  appl icati on  purposes.  

1 .4.4.4  Soldering  

The  detai l  speci fi cation  shal l  speci fy  the  test  methods,  severi t ies  and  requ i rements  appl icable  
for  the  so lderabi l i ty  test  and  the  res istance  to  so ldering  heat  tests .  

1 .4.5  Marking  

The  detai l  speci fi cati on  shal l  speci fy  the  conten t  of  the  marking  on  the  capaci tor  and  on  the  
packag ing .  When  there  are  deviati ons  from  1 . 6,  these  shal l  be  g i ven  i n  the  detai l  
speci f ication .  

1 .5  Terms and  defin i t ions  

For the  purposes  of  th is  document,  the  fo l l owing  terms  and  defi n i t i ons  apply.  

ISO and  I EC  main tain  terminolog ical  databases  for use  i n  s tandard izati on  at  the  fo l l owing  
addresses:  

  I EC  E lectroped ia:  avai lable  at  h ttp: //www.electroped ia. org / 

  I SO On l ine  browsing  platform:  avai lable  at  h ttp: //www. iso. org /obp  

1 .5. 1   
capaci tance 

electrolyt ic  capaci tor  equ ivalent  c i rcu i t  having  capaci tance  and  resistance  i n  series  
measured  wi th  al ternating  curren t,  approximate ly  s i nusoidal  waveform  at  a  speci f i ed  
frequency  

1 .5.2   
capaci tor  
<long- l i fe  g rade>  capaci tors  i n tended  for  appl ications  where  a  h igh  degree  of  s tabi l i ty  o f  
characterist ics  over a l ong  l i fe  i s  essential  

1 .5.3   
capaci tor  
<general -purpose  g rade>  capaci tors  i n tended  for appl icati ons  where  the  h igh  performance  
l evel  o f  l ong - l i fe  g rade  capaci tors  i s  not  requ i red  

1 .6  Marking  

1 .6. 1  General  

See  I EC  60384-1 :201 6,  2 . 4,  wi th  the  detai ls  of  1 . 6. 2,  1 . 6. 3  and  1 . 6. 4.  
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1 .6.2  In formation  for marking  

The i n formation  g iven  i n  the  marking  i s  normal ly  se lected  from  the  fo l l owing  l i st;  the  re lative  
importance  of  each  i tem  i s  i nd icated  by  i ts  pos i t i on  i n  the  l i st:  

a)  po lari ty  o f  the  term inations  (un less  i denti f i ed  by the  construction) ;  

b)  nominal  capaci tance;  

c)  rated  vol tage  (d . c.  vo l tage  may be  i nd icated  by the  symbol :   ( I EC 6041 7-5031 :2002)  

or   ) ;  

d )  to lerance  on  nom inal  capaci tance;  

e)  year  and  month  (or  year  and  week)  of  manu facture;  

f)  manufactu rer's  name and/or  trade  mark;  

g )  manufactu rer's  type  des ignation ;  

h )  reference  to  the  detai l  speci f icati on .  

1 .6.3  Marking  on  capaci tors  

The capaci tor shal l  be  cl early  marked  wi th  a) ,  b)  and  c)  o f  1 . 6. 2  and  wi th  as  many as  poss ible  
of  the  remain ing  i tems  as  i s  cons idered  necessary.  Any  dupl ication  of  i n formation  in  the  
marking  on  the  capaci tor shou ld  be  avo ided .  

1 .6.4  Marking  on  packag ing  

The packag ing  con tain ing  the  capaci tors  shou ld  be  cl early  marked  wi th  al l  of  the  i n formation  
l i sted  i n  1 . 6. 2  as  necessary.  

2 Preferred  ratings and  characteristics  

2.1  Preferred  characteristics  

Preferred  c l imatic  categories  on ly  shal l  be  g iven  i n  the  preferred  characteris tics .  

The  capaci tors  covered  by  th is  speci fication  are  classi f ied  i n to  c l imatic  categories  accord ing  
to  the  general  ru les  g iven  i n  I EC  60068-1 :201 3,  Annex  A.  

The  l ower and  upper category  temperature  shal l  be  taken  from  the  fo l lowing :  

  l ower category  temperatu re:   −55  C;  

  upper category temperature:   +85  C and  +1 25  C.  

  du rati on  of  the  damp heat,  s teady s tate  test:  21  and  56  days.  

The  severi t ies  for the  co ld  and  dry  heat  tests  are  the  l ower and  upper category  temperatu res  
respectively.  

2.2  Preferred  values of  ratings  

2.2. 1  Nominal  capaci tance  (CN)  

Preferred  values  of  nom inal  capaci tance  are  shown  i n  m icrofarad  (µF) .  

Preferred  values  of  nominal  capaci tance  shal l  be  taken  from  the  E1 2  seri es  of  I EC  60063  and  
thei r  decimal  mu l t i ples .  These  values  are:   

1 , 0  – 1 , 2  – 1 , 5  – 1 , 8  – 2, 2  – 2 , 7  – 3, 3  – 3 , 9  – 4, 7  – 5, 6  – 6 , 8  – 8, 2;  
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