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INTERNATIONAL ELECTROTECHNICAL COMMISSION  
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FERRITE CORES –  

GUIDE  ON  THE LIMITS OF SURFACE IRREGULARITIES –  
 

Part 5:  Planar-cores  
 
 

FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Commission  ( I EC)  i s  a  worl dwide  organ ization  for standard ization  compris i ng  
a l l  nati onal  e l ectrotechn ical  commi ttees  ( I EC National  Commi ttees).  The  object  of the  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 lectron 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  S tandards,  Techn ical  Speci fi cations,  
Techn ical  Reports ,  Publ i cl y  Avai l abl e  Speci fi cati ons  (PAS)  and  Gu i des  (hereafter referred  to  as  “ I EC 
Publ i cation (s )“) .  Thei r preparation  i s  en trusted  to  techn ical  comm i ttees;  any I EC National  Comm i ttee  i n terested  
i n  the  subj ect  deal t  wi th  may parti cipate  i n  th i s  preparatory work.  I n ternational ,  governmental  and  non-
governmental  organ i zations  l i a i s i ng  wi th  the  I EC a l so  parti ci pate  i n  th i s  preparati on .  I EC col l aborates  cl osel y 
wi th  the  I n ternational  Organ ization  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  possi ble,  an  i n ternational  
consensus  of opin ion  on  the  re l evant sub jects  s i nce  each  techn ical  comm i ttee  has  representati on  from  al l  
i n terested  I EC National  Committees.  

3)  I EC Publ i cati ons  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  content  of I EC  
Publ i cations  i s  accurate,  I EC  cannot  be  he l d  responsibl e  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 ternati onal  u n i form i ty,  I EC National  Commi ttees  undertake  to  app ly I EC Publ i cations  
transparentl y to  the  maximum  extent  possib le  i n  thei r national  and  reg i onal  publ i cati ons.  Any d i vergence  
between  any I EC Publ i cation  and  the  correspond i ng  national  or reg i onal  publ i cati on  sha l l  be  cl earl y i n d icated  i n  
the  l atter.  

5)   I EC  provi des  no  marking  procedure  to  i nd icate  i ts  approval  and  cannot be  rendered  responsi ble  for any 
equ i pment  declared  to  be  i n  conform i ty wi th  an  I EC Publ i cation .  

6)   Al l  users  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,  servan ts  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  Comm i ttees  for any personal  i n j u ry,  property d amage  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)   Atten tion  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)   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 cation  may be  the  subject  of 
patent  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  60424-5  has  been  prepared  by I EC techn ica l  committee  51 :  
Magnetic components  and  ferri te  materia ls .  

The  text of th is  s tandard  is  based  on  the  fo l lowing  documents:  

FDIS  Report  on  voti ng  

51 /947/FDIS  51 /950/RVD 

 

Fu l l  i n formation  on  the  voti ng  for the  approval  of th is  standard  can  be  found  i n  the  report on  
voti ng  i nd icated  in  the  above  tab le .  

Th is  publ icati on  has  been  d rafted  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  60424  series,  u nder the  general  ti t l e  Ferrite cores – Guide on the  
limits of surface irregularities ,  can  be  found  on  the  I EC websi te.  
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The  committee  has  decided  that the  con ten ts  of th is  publ ication  wi l l  remain  unchanged  un ti l  
the  main tenance resu l t date  i nd icated  on  the  I EC web  s i te  under "h ttp: //webstore. iec.ch"  i n  
the  data  re lated  to  the  speci fic publ icati on .  At th is  date,  the  publ ication  wi l l  be   

•  reconfi rmed ,  

•  wi thdrawn ,  

•  replaced  by a  revised  ed i tion ,  or 

•  amended .  

A b i l ingual  vers ion  of th is  publ icati on  may be  issued  at  a  l ater date.  
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FERRITE CORES –  
GU IDE  ON  THE LIMITS OF SURFACE IRREGULARITIES –  

 
Part 5:  Planar-cores  

 
 
 

1  Scope 

This  part  of I EC 60424  g ives  gu idance  on  a l l owable  l im i ts  of surface  i rregu lari ti es  appl icable  
to  p lanar-cores  i n  accordance  wi th  the  re levant  generic  speci fication  defined  i n  I EC  60424-1 .  

The  re lations  between  the  main  d imensions  of p l anar E-,  ER-  and  EL-cores  d i ffer from  those  
of standard  cores.  For example,  the  wid th  of p l anar cores  i s  l arger wh i le  the  tota l  he igh t i s  
much  smal ler.  Also  the  th ickness  of the  l egs  i s  i n  most  cases  smal ler than  compared  to  
standard  cores.  Therefore  the  concept of fixed  reference  d imensions  to  determ ine  the  l eng th  
of crack l im i ts  yie l d  crack lengths  wh ich  are  not  acceptable  for th is  type  of core.  Th is  part  of 
I EC 60424  fol l ows  another concept wh ich  re lates  the  crack l eng th  to  d imensions  of the  
surface  on  wh ich  the  crack occurs.  

Also  the  concept to  determ ine  the  maximum  area  of ch ips  based  on  the  tota l  mating  surface  
fai l s  i n  the  case  of p lanar cores.  The  outer legs  of p lanar cores  are  much  th inner than  those  of 
standard  cores  wh ich  makes  overlapping  and  g l u ing  much  more  d i fficu l t.  A s ing le  ch ip  of 
maximum  s i ze  on  the  ou ter leg  may risk the  functional i ty of the  core  set.  Therefore  th is  
standard  uses  as  a  reference  the  mating  surface  on  wh ich  the  ch ip  occurs.  

Wind ings  of p lanar cores  are  often  PCB’s  wh ich  are  g lued  to  the  i nner surfaces  of the  p lanar 
core.  For th is  reason  the  i nner surfaces  of the  p l anar cores  need  to  have  a  better qual i ty than  
the  i nner surfaces  of standard  cores.  Th is  was  taken  i n to  account by reducing  the  maximum  
a l l owable  area  of pu l l  ou ts  i n  the  i nner surfaces.  

Th is  standard  is  cons idered  as  a  sectional  speci fication  usefu l  i n  the  negotiation  between  
ferri te  core  manufacturers  and  users  about surface  i rregu lari ti es.  

2  Normative  references  

The  fol l owing  referenced  documents  are  i nd ispensable  for the  appl ication  of th is  document.  
For dated  references,  on ly the  ed i ti on  ci ted  appl ies.  For undated  references,  the  l atest ed i tion  
of the  referenced  document ( i nclud ing  any amendments)  appl ies.  

I EC 60424-1 ,  Ferrite cores –  Guide on the limits of surface irregularities – Part 1 :  General 
specification  

I EC  6231 7-9,  Ferrite cores – Dimensions – Part 9: Planar-cores  
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3 Limits  of surface i rregulari ties  

3. 1  Ch ips  and  ragged  edges  

3. 1 . 1  Ch ips  and  ragged  edges  on  the  mating  surfaces  (see  F igures  1 ,  2  and  3)  

 

C1 ′  
Mating surfaces 

Ragged edges 

C1  

IEC   360/09 
 

Figure 1  – Ch ip  location  for planar EL-core 

 

C2 

Mating surfaces 

Ragged edges C1  

C1 ′  

IEC   361/09 
 

Figure  2  – Ch ip  location  for low profi l e  E-core  

 

Wire slot area 

C2 

Mating surfaces 

Ragged edges 
C1  

C1 ′  

IEC   362/09  

Figure 3  – Ch ip  location  for low profi l e  ER-core 

Areas  of the  ch ips  l ocated  on  the  mati ng  surfaces  (C1  and  C1 ’  i rregu lari ti es  in  F i gures  1 ,  2  
and  3)  shal l  not  exceed  the  fol lowing  l im i ts :  

– the  cumu lati ve  area  of the  ch ips  shal l  be  l ess  than  4  %  of the  re levant mating  surface.  The  
mating  su rface  of each  outer l eg  and  centre  post  i s  cons idered  separatel y;  the  a l lowable  
areas  are  rounded  to  the  figures  in  Table  4  (Area  and  l eng th  reference for visual  

i nspection)  and  the  m in imum  al lowable  area  i s  taken  as  0, 5  mm2  to  be  d isti ngu ishable  to  
the  naked  eye;  
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– the  tota l  area  of a l l  ch ips  on  a l l  mating  surfaces  shal l  not exceed  the  value  g i ven  for 
“overal l  ch ipping  on  the  mating  surface”  i n  Tables  1 ,  2  or 3 ;  

– the  total  length  of the  ragged  edges  shal l  be  l ess  than  25  %  of the  perimeter of the  
re levant  mating  surface.  

3. 1 .2  Ch ips  and  ragged  edges  on  other surfaces  

– the  a l l owable  ch ipping  areas  are  doubled  as  compared  to  the  l im i ts  for the  whole  mating  
surfaces  (see  Table  1  for p lanar EL-corers,  Table  2  for l ow profi l e  E-cores,  Table  3  for l ow 
profi le  ER-cores);  

– the  tota l  l eng th  of the  ragged  edges  shal l  be  l ess  than  25  %  of the  perimeter of the  smal l er 
ad jo in ing  surface;  

– ch ips  and  ragged  edges  are  not acceptable  on  the  ri dge  of the  clamping  recess  area;  

– ch ips  and  ragged  edges  are  not acceptable  on  the  i nner edges  of wi re  s lot  area.  
(C2  i rregu lari ty i n  F i gures  2  and  3)  

The  core  s i zes  g i ven  in  Tables  1 ,  2  and  3  correspond  to  the  cores  defined  i n  I EC 6231 7-9,  
and  area  and  length  reference  for visual  inspecti on  are  g i ven  in  Table  4 .  

Table  1  – Al lowable  areas  of ch ips  in  mm2  for planar EL-core 

Core si ze  
Ch ipping  on  mating  
surface  of one  ou ter 

l eg  

Ch ipping  on  mating  
surface  of centre  

post 

Overal l  ch ipping  on  
mating  surface  

Other surfaces  

EL 1 1  ×  2 , 0  0 , 5  0 , 5  1 , 5  3 , 0  

EL  1 1  ×  3 , 0  0 , 5  0 , 5  1 , 5  3 , 0  

EL  1 3  ×  2 , 2  0 , 5  1 , 0  2 , 0  4 , 0  

EL  1 3  ×  3 , 2  0 , 5  1 , 0  2 , 0  4 , 0  

EL  1 5, 5  ×  2 , 9  0 , 5  1 , 0  2 , 0  4 , 0  

EL  1 5, 5  ×  4 , 4  0 , 5  1 , 0  2 , 0  4 , 0  

EL  1 8  ×  3 , 7  1 , 0  2 , 0  4 , 0  8, 0  

EL  1 8  ×  5 , 7  1 , 0  2 , 0  4 , 0  8, 0  

EL  20  ×  3 , 8  1 , 0  2 , 0  4 , 0  8, 0  

EL  20  ×  5 , 8   1 , 0  2 , 0  4 , 0  8, 0  

EL  22  ×  4 , 0  1 , 5  2 , 5  5 , 5  1 1 , 0  

EL  22  ×  6 , 0   1 , 5  2 , 5  5 , 5  1 1 , 0  

EL  25  ×  4 , 3  1 , 5  3 , 5  6 , 5  1 3, 0  

EL  25  ×  6 , 3  1 , 5  3 , 5  6 , 5  1 3, 0  
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Table  2  – Al lowable  areas  of ch ips  in  mm2  for low profi l e  E-core  

Core si ze  
Ch ipping  on  mating  
surface  of one  ou ter 

l eg  

Ch ipping  on  mating  
surface  of centre  

post 

Overal l  ch ipping  on  
mating  surface  

Other surfaces  

E  1 4  ×  3, 5  ×  5  0, 5  0 , 5  1 , 5  3 , 0  

E  1 8  ×  4  ×  1 0  1 , 0  1 , 5  3 , 5  7 , 0  

E  22  ×  6  ×  1 6  1 , 5  3 , 0  6 , 0  1 2 , 0  

E  32  ×  6  ×  20  2 , 5  5, 0  1 0 , 0  20, 0  

E  38  ×  8  ×  25  3, 5  8, 0  1 5, 0  30, 0  

E  43  ×  1 0  ×  28  4 , 5  9, 0  1 8, 0  36, 0  

E  58  ×  1 1  ×  38  6, 0  1 2 , 5  24, 5  49, 0  

E  64  ×  1 0  ×  50  1 0, 0  20, 0  40, 0  80, 0  

E  1 02  ×  20  ×  38  1 2 , 5  20, 0  45, 0  90, 0  

 

Table  3  – Al lowable  areas  of ch ips  in  mm2  for l ow profi le  ER-core 

Core si ze  
Ch ipping  on  mating  
surface  of one  ou ter 

l eg  

Ch ipping  on  mating  
surface  of centre  

post 

Overal l  ch ipping  on  
mating  surface  

Other surfaces  

ER 9, 5  ×  2, 5  ×  5 0, 5  0 , 5  1 , 5  3 , 0  

ER 1 1  ×  2, 5  ×  6  0, 5  0 , 5  1 , 5  3 , 0  

ER 1 3  ×  3  ×  9  0, 5  1 , 0  2 , 0  4 , 0  

ER 1 4, 5  ×  3  ×  7  0, 5  1 , 0  2 , 0  4 , 0  

ER 1 8  ×  3  ×  1 0  0 , 5  1 , 0  2 , 0  4 , 0  

ER 20  ×  6  ×  1 4  1 , 5  2 , 0  5 , 0  1 0 , 0  

ER 23  ×  3, 6  ×  1 3  1 , 0  2 , 0  4 , 0  8, 0  

ER 23  ×  5  ×  1 3  1 , 0  2 , 0  4 , 0  8, 0  

ER 25  ×  6  ×  1 5  1 , 5  3 , 0  6 , 0  1 2 , 0  

ER 30  ×  8  ×  20  2 , 5  4 , 0  9 , 0  1 8, 0  

ER 32  × 5  ×  21  2 , 0  4 , 0  8 , 0  1 6 , 0  

ER 32  ×  6  ×  25  2 , 5  5, 0  1 0, 0  20, 0  

ER 35  ×  1 0  ×  26  3, 5  7 , 0  1 4, 0  28, 0  

ER 40  ×  1 0  ×  28  4 , 0  7 , 0  1 5, 0  30, 0  
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Table  4  – Area  and  l ength  reference  for visual  i nspection  

Surface

0,5 mm2

1 ,0 mm2

1 ,5 mm2

2,0 mm2

2,5 mm2

3,0 mm2

3,5 mm2

4,0 mm2

4,5 mm2

5,0 mm2

6,0 mm2

7,0 mm2

8,0 mm2

9,0 mm2

1 0,0  mm2

SurfaceA B C D E A B C D E

1 2,5 mm2

1 5,0  mm2

1 7,5 mm2

20,0 mm2

25,0 mm2

30,0 mm2

35,0 mm2

40,0 mm2

45,0 mm2

50,0 mm2

Echelle  1 :1      

1  mm 2 mm 3 mm 4 mm

5 mm 7,5 mm 1 0 mm

IEC   674/99  
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3.2  Cracks  

Differen t cracks  are  shown  in  F igures  4,  5  and  6 .  I n  principle  th ree  d i fferen t types  of cracks  
can  be  d istingu ished .  

a)  Cracks  wh ich  are  para l l e l  to  the  magnetic fl ux path  (S1 ,  S2 ,  S5,  S5’ ,  S5’ ’ ) .  These  
cracks  are  magnetical l y not  cri tical .  The  maximum  length  of a  s i ng le  crack i s  33  %  (1 /3)  
of the  d imension  of the  re levant surface  wh ich  i s  paral le l  to  the  crack.  I n  the  case  of 
mu l tip le  cracks  the  maximum  cumulati ve  length  doubles.   

b)  Cracks  wh ich  are  perpend icu lar to  the  magnetic  fl ux path  (S3,  S3’ ,  S3 ’ ’ ,  S4,  S4’ ) .  
These  cracks  are  magnetical l y cri tical .  They may reduce  the  re lati ve  cross  section  of 
the  magnetic  flux or add  an  add i tional  a i r gap  i n to  the  magnetic  ci rcu i t.  The  maximum  
total  l eng th  of cracks  is  20  %  (1 /5)  of the  d imension  of the  re levant surface  wh ich  is  
para l l el  to  the  crack.  

c)  Cracks  wh ich  go  from  one  edge  to  another edge  (S6).  These  cracks  may cause  
ch ipping  during  the  operation  i n  the  ci rcu i t.  The  l oose  particles  may cause  
mal functions  i n  the  ci rcu i t.  Therefore  th is  type  of crack i s  not  acceptable  i n  any case.  

The  l im i ts  for cracks  are  g iven  i n  Tables  5,  6  and  7.  

3.3  Flash  

There  shal l  be  no  fl ash  extend ing  from  the  core  i n to  the  wi re  s lot.  

3.4 Pu l l -out 

The  pu l l -ou ts  are  appl icable  on l y for the  inner surface  where  the  PCB is  seated  (as  shown  i n   
F i gu res  4 ,  5  and  6).  

For p lanar EL-cores,  l ow profi le  E-cores  and  low profi l e  ER-cores,  the  cumu lati ve  area  of pu l l -
ou ts  of the  core  shal l  be  l ess  than  20  %  of the  tota l  respective  surface  area.  

 

Pull-out 

S1  S3 

S2 

S5  

S4 

S5′  

S4′  

S3″  
S5″ 

S6 IEC   363/09 

 

Figure  4 – Cracks  and  pu l l -out location  for planar EL-core 

 



60424-5  ©  I EC:2009(E)  – 1 1  – 

 

S4  

S5 

S2  

S1  
S3 

S5′
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S6 

S3′  

IEC   364/09
 

Figure  5  – Cracks  and  pu l l -out location  for low profi le  E-core 
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Figure 6  – Cracks  and  pu l l -out location  for low profi l e  ER-core 
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Figure 7  – Reference d imensions  for EL-core 
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Table  5  – Limits  of cracks  for planar EL-core 

Type1  Reference d imension 2  Limi ts  for s ing l e  crack Lim i ts  for mu l tiple  cracks  

S1  F
1
 33  %  (1 /3)  of reference  d im .  66  %  (2/3)  of reference  d im .  

S2  (A -E)/2  33  %  (1 /3)  of reference  d im .  66  %  (2/3)  of reference  d im .  

S3  F
2
 20  %  (1 /5)  of reference  d im .  20  %  (1 /5)  of reference  d im .  

S3’  F
1
 20  %  (1 /5)  of reference  d im .  20  %  (1 /5)  of reference  d im .  

S3’ ’  C 20  %  (1 /5)  of reference  d im .  20  %  (1 /5)  of reference  d im .  

S4  B
1
 – D  20  %  (1 /5)  of reference  d im .  20  %  (1 /5)  of reference  d im .  

S4 ’  B
1
 – D  20  %  (1 /5)  of reference  d im .  20  %  (1 /5)  of reference  d im .  

S5  B
1
 33  %  (1 /3)  of reference  d im .  66  %  (2/3)  of reference  d im .  

S5’  A  33  %  (1 /3)  of reference  d im .  66  %  (2/3)  of reference  d im .  

S5”  A  33  %  (1 /3)  of reference  d im .  66  %  (2/3)  of reference  d im .  

S6  Mu l ti p l e  edges  No  cracks  a l l owed  

1
 See  F igure  4 .  

2
 See  F igure  7 .  
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IEC   367/09  

Figure 8  – Reference d imensions  for E-core 
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Table  6  – Limi ts  of cracks  for low profi l e  E-core 

Type1  Reference d imension 2  Limi ts  for s ing l e  crack Limi ts  for mu l tiple  cracks  

S1  F 33  %  (1 /3)  of reference  d im .  66  %  (2/3)  of reference  d im .  

S2  (A -E)/2  33  %  (1 /3)  of reference  d im .  66  %  (2/3)  of reference  d im .  

S3  C 20  %  (1 /5)  of reference  d im .  20  %  (1 /5)  of reference  d im .  

S3’  F 20  %  (1 /5)  of reference  d im .  20  %  (1 /5)  of reference  d im .  

S3’ ’  C 20  %  (1 /5)  of reference  d im .  20  %  (1 /5)  of reference  d im .  

S4  B
1
 – D  20  %  (1 /5)  of reference  d im .  20  %  (1 /5)  of reference  d im .  

S4’  B
1
 – D  20  %  (1 /5)  of reference  d im .  20  %  (1 /5)  of reference  d im .  

S5  B
1
 33  %  (1 /3)  of reference  d im .  66  %  (2/3)  of reference  d im .  

S5’  A  33  %  (1 /3)  of reference  d im .  66  %  (2/3)  of reference  d im .  

S5”  A  33  %  (1 /3)  of reference  d im .  66  %  (2/3)  of reference  d im .  

S6  Mu l ti pl e  edges  No  cracks  a l l owed  

1
 See  F igure  5.  

2
 See  F igure  8.  
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Figure 9  – Reference d imensions  for ER-core  
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Table  7  – Limi ts  of cracks  for low profi l e  ER-core 

Type1  Reference d imension 2  Limi ts  for s ing l e  crack Limi ts  for mu l tiple  cracks  

S1  F 33  %  (1 /3)  of reference  d im .  66  %  (2/3)  of reference  d im .  

S2  (A -G)/2  33  %  (1 /3)  of reference  d im .  66  %  (2/3)  of reference  d im .  

S3  F 20  %  (1 /5)  of reference  d im .  20  %  (1 /5)  of reference  d im .  

 S3’ ’  C 20  %  (1 /5)  of reference  d im .  20  %  (1 /5)  of reference  d im .  

S4  B
1
 – D  20  %  (1 /5)  of reference  d im .  20  %  (1 /5)  of reference  d im .  

 S4 ’  B
1
 – D  20  %  (1 /5)  of reference  d im .  20  %  (1 /5)  of reference  d im .  

S5  B
1
 33  %  (1 /3)  of reference  d im .  66  %  (2/3)  of reference  d im .  

 S5’  A  33  %  (1 /3)  of reference  d im .  66  %  (2/3)  of reference  d im .  

 S5”  A  33  %  (1 /3)  of reference  d im .  66  %  (2/3)  of reference  d im .  

S6  Mu l ti p l e  edges  No  cracks  a l l owed  

1
 See  F igure  6 .  

2
 See  F igure  9 .  
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INTERNATIONAL 

ELECTROTECHNICAL 

COMMISSION 

 

3,  rue de Varembé 

PO Box 1 31  

CH-1 21 1  Geneva 20 

Switzerland  

 

Tel:  +  41  22 91 9 02 1 1  

Fax:  +  41  22 91 9 03 00 

info@iec.ch  

www.iec.ch  


