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MEDICAL ELECTRICAL EQUIPMENT –  

 
Part 2-45:  Particular requirements  for the basic safety and  essential   

performance of mammographic X-ray equipment  
and  mammographic stereotactic devices  

 
 

FOREWORD 

1 )  The  I n ternational  E l ectrotechn i cal  Commissi on  ( I EC)  i s  a  worl dwide  organ izati on  for s tandard i zati on  compri s i ng  
a l l  n ati onal  e l ectrotechn i ca l  commi ttees  ( I EC  Nati onal  Commi ttees) .  The  object  of I EC  i s  to  promote  
i n ternational  co-operati on  on  a l l  q uesti ons  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 ternati onal  S tandards,  Techn i ca l  Speci fi cati ons,  
Techn ica l  Reports ,  Publ i cl y Avai l ab le  Speci fi cati ons  (PAS)  and  Gu ides  (hereafter referred  to  as  “ I EC  
Publ i cati on (s)” ) .  Thei r preparati on  i s  en trusted  to  techn ical  commi ttees;  any I EC  Nati onal  Commi ttee  i n terested  
i n  the  subj ect dea l t  wi th  may parti ci pate  i n  th i s  preparatory work.  I n ternati onal ,  governmen tal  and  non -
governmen tal  organ izati ons  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 ternati onal  Organ izati on  for S tandard izati on  ( I SO)  i n  accordance  wi th  cond i ti ons  determ ined  by 
ag reement between  the  two  organ i zati ons.  

2 )  The  formal  deci s ions  or ag reemen ts  of I EC  on  techn ical  matters  express,  as  nearl y as  possi b l e,  an  i n ternati onal  
consensus  of op i n i on  on  the  re l evan t  subjects  s i nce  each  techn i cal  commi ttee  has  represen tati on  from  a l l  
i n terested  I EC  Nati onal  Commi ttees.   

3 )  I EC  Publ i cati ons  have  the  form  of recommendations  for i n ternati ona l  u se  and  are  accepted  by I EC  Nati onal  
Commi ttees  i n  that  sense.  Wh i l e  a l l  reasonabl e  efforts  are  made  to  ensu re  that  the  techn i ca l  con ten t  of I EC  
Pub l i cati ons  i s  accu rate ,  I EC  cannot  be  hel d  respons ibl e  for the  way i n  wh ich  they are  u sed  or for any 
m i s i n terpretati on  by any end  u ser.  

4 )  I n  order to  promote  i n ternati ona l  u n i form i ty,  I EC  Nati onal  Commi ttees  undertake  to  apply I EC  Publ i cati ons  
transparen tl y to  the  maximum  exten t  poss ib l e  i n  the i r nati onal  and  reg ional  pub l i cati ons.  Any d i vergence  
between  any I EC  Publ i cati on  and  the  correspond i ng  nati onal  or reg i onal  pub l i cati on  shal l  be  cl earl y i nd i cated  i n  
the  l a tter.  

5)  I EC  i tsel f does  not provide  any attestati on  of con form i ty.  I n dependen t  certi fi cati on  bod i es  provide  con form i ty 
assessmen t  servi ces  and ,  i n  some  areas,  access  to  I EC  marks  of con form i ty.  I EC  i s  not  respons ibl e  for any 
servi ces  carri ed  ou t  by i ndependen t  certi fi cati on  bod ies.  

6 )  Al l  u sers  shou l d  ensu re  that  they have  the  l a test ed i ti on  of th i s  publ i cati on .  

7 )  No  l i ab i l i ty sha l l  a ttach  to  I EC  or i ts  d i rectors,  employees,  servan ts  or agen ts  i ncl ud i ng  i nd i vi dual  experts  and  
members  of i ts  techn i ca l  commi ttees  and  I EC  Nati onal  Commi ttees  for any personal  i n j u ry,  property damage  or 
o ther 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  pub l i cati on ,  use  of,  or re l i ance  upon ,  th i s  I EC  Publ i cati on  or any other I EC  
Pub l 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 .  U se  of the  referenced  publ i cati ons  i s  
i nd i spensabl e  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 ib i l i ty that  some  of the  e l emen ts  of th i s  I EC  Publ i cati on  may be  the  sub ject  of 
paten t ri gh ts.  I EC  shal l  not  be  he l d  respons ib le  for i d en ti fyi ng  any or a l l  such  paten t  ri gh ts.  

DISCLAIMER 
Th is  Consol idated  version  is  not an  official  IEC  Standard  and  has  been  prepared  for 
user convenience.  On ly the  current versions  of the  standard  and  i ts  amendment(s)  
are  to  be  considered  the  official  documents.  

Th is  Consol idated  version  of IEC  60601 -2-45 bears  the  ed i tion  number 3.1 .  I t  consists  of 
the  th ird  ed i tion  (201 1 -02)  [documents  62B/81 7/FDIS  and  62B/821 /RVD]  and  i ts  
amendment 1  (201 5-06)  [documents  62B/91 7/CDV and  62B/954/RVC] .  The  technical  
content is  identical  to  the  base  ed i tion  and  i ts  amendment.  

In  th is  Redl ine  version ,  a  vertical  l ine  in  the  marg in  shows where  the  techn ical  content 
i s  modified  by amendment 1 .  Additions  and  deletions  are  d isplayed  in  red ,  wi th  
deletions  being  struck through.  A separate  Final  version  with  al l  changes  accepted  is  
avai lable  in  th is  publ ication .  
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I n ternational  s tandard  I EC  60601 -2-45  has  been  prepared  by subcommittee  62B:  D iagnostic  
imag ing  equ ipment,  of I EC techn ical  committee  62 :  E lectrical  equ ipment i n  med ica l  practice.  

Th is  th i rd  ed i tion  cancels  and  replaces  the  second  ed i tion  publ ished  in  2001 .  Th is  ed i ti on  
consti tu tes  a  techn ical  revision .  The  document has  been  a l i gned  to  the  3

rd
 ed i ti on  of 

I EC 60601 -1  (2005)  and  to  I EC 60601 -1 -3  (201 0  2008).  Fu rther mod i fi cations  have  been  
made wi th  respect to  the  curren t technology of MAMMOGRAPHIC X-RAY EQUIPMENT .  

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

I n  th is  s tandard ,  the  fol l owing  pri n t types  are  used :  

– Requ irements  and  defin i ti ons:  roman  type.  

– Test specifications:  italic type.  

– I n formative  materi al  appeari ng  ou ts ide  of tab les,  such  as  notes,  examples  and  references:  i n  smal l er type.  

Normative  text  of tabl es  i s  a l so  i n  a  smal l er type.  

–  TERMS DEFINED  I N  CLAUSE  3  OF  THE  GENERAL STANDARD ,  I N  TH IS  PARTICULAR STANDARD OR AS  

NOTED :  SMALL CAPITALS .  

I n  referring  to  the  s tructu re  of th is  s tandard ,  the  term  

– “clause”  means  one  of the  seventeen  numbered  d i vis ions  wi th in  the  table  of con ten ts,  
i ncl us ive  of a l l  subd ivis ions  (e. g . ,  C lause  7  i ncl udes  subclauses  7. 1 ,  7 . 2 ,  etc. ) ;  

– “subclause”  means  a  numbered  subd ivis ion  of a  clause  (e. g . ,  7 . 1 ,  7 . 2  and  7. 2. 1  are  a l l  
subclauses  of C lause  7) .  

References  to  cl auses  wi th in  th is  s tandard  are  preceded  by the  term  “clause”  fol lowed  by the  
clause  number.  References  to  subclauses  wi th in  th is  particu lar standard  are  by number on l y.  

I n  th is  standard ,  the  con j unctive  “or”  i s  used  as  an  “ i nclus ive  or”  ,  so  a  s tatement i s  true  i f any 
combination  of the  cond i ti ons  i s  true.  

The  verbal  forms  used  i n  th is  standard  conform  to  usage  described  i n  Annex H  of the  I SO/I EC  
Di rectives,  Part  2 .  For the  purposes  of th is  s tandard ,  the  auxi l i ary verb:  

– “shal l ”  means  that compl iance  wi th  a  requ irement or a  test i s  mandatory for compl iance  
wi th  th is  standard ;  

– “shou ld ”  means  that compl iance  wi th  a  requ irement or a  test  i s  recommended  but  i s  not 
mandatory for compl iance  wi th  th is  standard ;  

– “may”  i s  used  to  describe  a  perm issib le  way to  ach ieve  compl iance  wi th  a  requ irement or 
test.  

An  asterisk (*)  as  the  fi rst character of a  t i tl e  or at the  beg inn ing  of a  paragraph  or table  ti tle  
i nd icates  that there  is  gu idance or rationale  re lated  to  that i tem  in  Annex AA.  

A l i st of a l l  parts  of the  I EC  60601  series,  publ ished  under the  general  t i t l e :  Medical electrical 
equipment,  can  be  found  on  the  I EC  websi te  
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The  committee  has  decided  that the  con tents  of the  base  publ ication  and  i ts  amendment wi l l  
remain  unchanged  unti l  the  stabi l i ty 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 ication .  At th is  date,  the  
publ ication  wi l l  be   

•  reconfi rmed ,  

•  wi thdrawn ,  

•  rep laced  by a  revised  ed i tion ,  or 

•  amended .  

 

NOTE  The  atten tion  of Nati onal  Commi ttees  i s  d rawn  to  the  fact  that  equ ipment  MANUFACTURERS  and  testi ng  
organ i zati ons  may need  a  trans i ti onal  peri od  fol l owing  publ i cation  of a  new,  amended  or revi sed  I EC publ i cation  i n  
wh ich  to  make  products  i n  accordance  wi th  the  new requ i rements  and  to  equ ip  themselves  for conducti ng  new or 
revi sed  tests .  I t  i s  the  recommendation  of the  commi ttee  that  the  conten t of th i s  publ i cation  be  adopted  for 
implementation  nati onal l y not  earl i er than  3  years  from  the  date  of publ i cation .  

 

IMPORTANT – The  'colour inside'  l ogo  on  the  cover page  of th is  publ ication  ind icates  
that i t  contains  colours  which  are  considered  to  be  usefu l  for the  correct 
understand ing  of i ts  contents.  Users  shou ld  therefore  print  th is  document using  a  
colour printer.  
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I NTRODUCTION  

The  th i rd  ed i ti on  of th is  particu lar s tandard  has  been  prepared  to  provide  a  complete  set of 
safety requ i rements  for MAMMOGRAPHIC X-RAY EQUIPMENT ,  based  on  I EC 60601 -1 : 2005  (3

rd
 

ed i tion)  and  i ts  col latera ls .  Th is  particu lar standard  addresses  the  system  level  of 
MAMMOGRAPHIC X-RAY EQUIPMENT ,  wh ich  cons ists  of a  combination  of an  X-RAY GENERATOR ,  
associated  equ ipment and  ACCESSORIES .  Components  functions  are  addressed  as  far as  
necessary.  

The  m in imum  safety requ i rements  specified  i n  th is  particu lar standard  are  cons i dered  to  
provide  for a  practical  degree  of safety i n  the  operation  of MAMMOGRAPHIC X-RAY EQUIPMENT .  

L ike  the  previous  ed i ti on  of th is  Part 2-45,  the  presen t th i rd  ed i tion  i ncludes  requ irements  on  
HIGH -VOLTAGE  GENERATORS  for mammography.  

 

INTRODUCTION  to  Amendment 1  

This  fi rst amendment to  the  th i rd  ed i ti on  of th is  particu lar standard  has  been  prepared  to  
provide  a  complete  set of safety requ i rements  for MAMMOGRAPHIC X-RAY EQUIPMENT,  based  on  
I EC 60601 -1 : 2005 and  I EC 60601 -1 : 2005/AMD1 : 201 2,  I EC 60601 -1 -2: 201 4,  and  
I EC60601 -1 -3: 2008  and  IEC60601 -1 -3: 2008/AMD1 : 201 3.  Th is  particu lar standard  addresses  
the  system  level  of MAMMOGRAPHIC X-RAY EQUIPMENT  and  i n troduces  equ ipment for 
MAMMOGRAPHIC TOMOSYNTHESIS .  

Copyright International  Electrotechnical  Commission  



I EC 60601 -2-45:201 1  – 7  – 

+AMD1 : 201 5  CSV   I EC  201 5  

MEDICAL ELECTRICAL EQUIPMENT –  
 

Part 2-45:  Particular requirements  for the basic safety and  essential   
performance of mammographic X-ray equipment  

and  mammographic  stereotactic devices  
 
 
 

201 . 1  Scope,  object and  related  standards  

Clause  1  of the  general  s tandard 1 )  appl i es,  except as  fol l ows:  

201 .1 . 1  Scope  

Replacement:  

This  in ternational  s tandard  appl ies  to  the  BASIC SAFETY  and  ESSENTIAL  PERFORMANCE  of 
MAMMOGRAPHIC X-RAY EQUIPMENT ,  i ncl ud ing  equ ipment for  MAMMOGRAPHIC TOMOSYNTHESIS ,  and  
MAMMOGRAPHIC STEREOTACTIC DEVICES ,  hereafter a l so  referred  to  as  ME  EQUIPMENT .  

NOTE  1  Th i s  i ncl udes  MAMMOGRAPH IC  X-RAY EQU I PMENT  u s i ng  i n tegrated  d i g i ta l  X-RAY I MAGE  RECEPTORS  o r 
i n teg rated  storage  phosphor subsystems.  

Excluded  from  the  scope of th is  document are:  

– reconstructi ve  tomography modes  of operation  other than  MAMMOGRAPHIC TOMOSYNTHESIS ;  

– CT SCANNERS  covered  by I EC 60601 -2-44;  

– d iagnostic consoles;  

– p icture  arch iving  and  communication  systems (PACS);  

– non- in tegrated  storage  phosphor readers;  

– hard  copy cameras;  

– fi lms,  screens  and  cassettes;  

– computer a i ded  detection  (CAD);  

– devices  for perform ing  core  b iopsy  and  other b iopsy i nstruments;  

– modes  of operation  i n tended  to  demonstrate  l ocal  con trast med ium  uptake  (con trast 
enhanced  d ig i ta l  mammography);  

I f a  clause  or subclause  is  speci fical l y i n tended  to  be  appl icable  to  ME  EQUIPMENT  on l y,  or to  
ME  SYSTEMS  on l y,  the  ti tl e  and  con tent of that cl ause  or subclause  wi l l  say so.  I f that i s  not the  
case,  the  clause  or subclause  appl ies  both  to  ME  EQUIPMENT  and  to  ME  SYSTEMS ,  as  re levant.  

NOTE  2  I EC 60601 -2-7: 1 998  and  I EC 60601 -2-32  are  not  part  of the  3
rd
 ed i ti on  scheme for MAMMOGRAPH IC  X-RAY 

EQU IPMENT  and  MAMMOGRAPH IC  STEREOTACTIC  DEVICES .  

201 .1 .2  Object  

Replacement:  

The  obj ect of th is  particu lar standard  i s  to  establ ish  particu lar BASIC SAFETY  and  ESSENTIAL 

PERFORMANCE  requ i rements  for  MAMMOGRAPHIC X-RAY EQUIPMENT  and  MAMMOGRAPHIC  

___________ 

1 )   The  general  s tandard  i s  I EC 60601 -1 : 2005  and  I EC 60601 -1 : 2005/AMD1 : 201 2,  Medical electrical equipment – 
Part 1 :  General requirements for basic safety and essential performance .  
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STEREOTACTIC DEVICES ,  to  ensure  safety,  to  speci fy methods  for demonstrating  compl iance  
wi th  those  requ i rements  and  to  provide  gu idance  for RISK MANAGEMENT .  

201 .1 .3  Col lateral  standards  

Addition:  

This  particu lar standard  refers  to  those  appl icable  col lateral  standards  that are  l i s ted  i n  
Clause  2  of the  general  s tandard  and  Clause  201 . 2  of th is  particu lar standard .  

I EC 60601 -1 -2 : 2007  201 4  and  I EC  60601 -1 -3: 2008  and  I EC  60601 -1 -3: 2008/AMD1 : 201 3  
appl y as  mod i fied  i n  C lauses  202  and  203,  respective l y.  I EC  60601 -1 -8,  I EC 60601 -1 -9,  

I EC 60601 -1 -1 0,  I EC  60601 -1 -1 1  and  I EC  60601 -1 -1 2  do  not appl y2) .  Al l  other publ ished  
col l atera l  s tandards  in  the  I EC  60601 -1 -X series  appl y as  publ ished .  

201 .1 .4  Particu lar standards  

Replacement:  

I n  the  I EC  60601  series,  particu lar standards  may mod i fy,  replace  or delete  requ irements  
con tained  i n  the  general  standard  and  col l ateral  standards  as  appropriate  for the  particu lar 
ME  EQUIPMENT  under cons ideration ,  and  may add  other BASIC SAFETY  and  ESSENTIAL  

PERFORMANCE  requ i rements.  

A requ irement of a  particu lar standard  takes  priori ty over the  general  standard  or a  col lateral  
standard .  

For brevi ty,  I EC 60601 -1  i s  referred  to  i n  th is  particu lar standard  as  the  general  s tandard .  
Col lateral  standards  are  referred  to  by thei r document number.  

The  numbering  of clauses  and  subclauses  of th i s  particu lar s tandard  corresponds  to  that of 
the  general  standard  wi th  the  prefix “201 ”  (e . g . ,  201 . 1  in  th is  standard  addresses  the  con ten t 
of Clause  1  of the  general  standard)  or appl icable  col l ateral  standard  wi th  the  prefix “20x”  
where  x i s  the  fi nal  d ig i t(s)  of the  col lateral  standard  document number (e. g . ,  202.4  i n  th is  
particu lar standard  addresses  the  conten t of Clause  4  of the  I EC  60601 -1 -2  col l ateral  
standard ,  203.4  i n  th is  particu lar standard  addresses  the  content of Clause  4  of the  
I EC 60601 -1 -3  col l ateral  standard ,  etc. ) .  The  changes  to  the  text of the  general  standard  are  
speci fied  by the  use  of the  fol lowing  words:  

"Replacement"  means  that the  clause  or subclause  of the  general  standard  or appl icable  
col l atera l  s tandard  is  replaced  completel y by the  text of th is  particu lar s tandard .  

"Add i ti on "  means  that the  text of th is  particu lar s tandard  i s  add i ti onal  to  the  requ i rements  of 
the  general  s tandard  or appl icable  col latera l  standard .  

"Amendment"  means  that the  clause  or subclause  of the  general  s tandard  or appl icable  
col l atera l  s tandard  is  amended  as  i nd icated  by the  text of th is  particu lar s tandard .  

___________ 

2)   I EC  60601 -1 -9: 2007,  Medical electrical equipment – Part 1 -9:  General requirements for basic safety and 
essential performance – Collateral Standard:  Requirements for environmentally conscious design.  
I EC 60601 -1 -1 0: 2007 ,  Medical electrical equipment – Part 1 -10:  General requirements for basic safety and 
essential performance – Collateral Standard: Requirements for the  development of physiologic closed-loop  
controllers.   I EC 60601 -1 -1 1 : 201 0,  Medical electrical equipment – Part 1 -11 :  General requirements for basic 
safety and essential performance – Collateral Standard:  Requirements for medical electrical equipment and 
medical electrical systems used in  the home healthcare environment.  I EC 60601 -1 -1 2 : 2004,  Medical Electrical 
Equipment – Part 1 -12:  General requirements for basic safety and essential performance – Collateral Standard:  
Requirements for medical electrical equipment and medical electrical systems used in  the  emergency medical 
services environment.  
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Subclauses,  figures  or tables  wh ich  are  add i tional  to  those  of the  general  standard  are  
numbered  starti ng  from  201 . 1 01 .  However,  due  to  the  fact that defi n i ti ons  i n  the  general  
standard  are  numbered  3. 1  through  3 . 1 39,  add i tional  defi n i ti ons  i n  th is  standard  are  
numbered  beg inn ing  from  201 . 3. 201 .  Add i ti onal  annexes  are  lettered  AA,  BB,  etc. ,  and  
add i ti onal  i tems  aa) ,  bb) ,  e tc.  

Subclauses,  figures  or tab les  wh ich  are  add i ti onal  to  those  of a  col l ateral  s tandard  are  
numbered  starting  from  20x,  where  “x”  i s  the  number of the  col l ateral  s tandard ,  e . g . ,  202  for 
IEC 60601 -1 -2 ,  203  for I EC  60601 -1 -3,  etc.  

The  term  "th is  s tandard "  i s  used  to  make  reference to  the  general  s tandard ,  any appl icable  
col l atera l  s tandards  and  th is  particu lar standard  taken  together.  

Where  there  i s  no  correspond ing ,  cl ause  or subclause  i n  th is  particu lar standard ,  the  clause  
or subclause  of the  general  standard  or appl icable  col l ateral  s tandard ,  a l though  possib l y not 
re levant,  appl ies  wi thou t mod i fication ;  where  i t  i s  in tended  that any part  of the  general  
standard  or appl icable  col lateral  s tandard ,  a l though  possib l y re levant,  i s  not to  be  appl i ed ,  a  
statement to  that effect i s  g i ven  in  th is  particu lar standard .  

201 .2  Normative references  

NOTE  I n formative  references  are  l i s ted  i n  the  b ib l i ography beg inn ing  on  page  49.  

Clause  2  of the  general  s tandard  appl ies,  except as  fo l l ows:  

Replacement:  

I EC 60601 -1 -2 : 2007  201 4,  Medical electrical equipment – Part 1 -2: General requirements for 
basic safety and essential performance – Collateral standard: Electromagnetic compatibility – 
Requirements and tests  

I EC  60601 -1 -3: 2008,  Medical electrical equipment – Part 1 -3: General requirements for basic 
safety and essential performance – Collateral Standard: Radiation protection in  diagnostic X-
ray equipment  

I EC 60601 -1 -3: 2008/AMD1 :201 3  

Addition:  

I EC 60336: 2005,  Medical electrical equipment – X-ray tube assemblies for medical 
diagnosis – Characteristics of focal spots 

I EC 6061 3: 201 0,  Electrical and loading characteristics of X-ray tube assemblies for medical 
diagnosis   

I EC  60788: 2004,  Medical electrical equipment – Glossary of defined terms 

IEC 61 223-3-2 : 2007,  Evaluation and routine testing in  medical imaging departments – 
Part 3-2: Acceptance tests – Imaging performance of mammographic X-ray equipment  

I EC  62220-1 -2 : 2007,  Medical electrical equipment – Characteristics of digital X-ray imaging 
devices – Part 1 -2: Determination of the detective quantum efficiency –  Detectors used in  
mammography 

I SO  9236-3: 1 999,  Photography – Sensitometry of screen/film systems for medical 
radiography – Part 3: Determination of sensitometric curve shape,  speed and average 
gradient for mammography 
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201 .3  Terms and  defin i tions  

For the  purposes  of th is  document,  the  terms  and  defin i ti ons  g i ven  i n   
I EC 60601 -1 : 2005  and  I EC  60601 -1 : 2005/AMD1 : 201 2,  I EC 60601 -1 -3 :2008  and  I EC 60601 -1 -
3: 2008/AMD1 :201 3,  and  I EC/TR 60788:2004  apply,  except as  fol lows:  

NOTE  An  i ndex of defi ned  terms i s  found  beg inn ing  on  page  49.  

Addition:  

201 .3.201  
APPARENT RESISTANCE  OF  SUPPLY MAINS  
res istance  of the  SUPPLY MAINS  d eterm ined  under speci fic l oad  cond i tions  

201 .3.202  
AVERAGE GLANDULAR DOSE   
AGD  
<X-ray mammography>  average absorbed  dose  i n  the  g landu lar ti ssue  (exclud ing  skin)  i n  a  
un i form ly compressed  breast of known  ti ssue  composi ti on ,  us ing  a  speci fied  calcu lation  
method   

[I EC  61 223-3-2: 2007,  defi n i tion  3 . 7]  

NOTE  The  terms  “AVERAGE  GLANDULAR DOSE ”  and  “mean  g l andu lar dose”  are  i n terchangeable  accord i ng  to  
l i terature  use.  

201 .3.203  
BREAST COMPRESSION  DEVICE  
device  used  to  exert pressure  upon  the  breast  of a  PATIENT  du ri ng  e i ther exam ination  or 
treatment 

201 .3.204 
DEFECTIVE  DETECTOR ELEMENT  
element of an  X-RAY IMAGE  RECEPTOR  whose  response is  ou t of acceptable  tolerance,  such  as  
when  ou tpu t i s  i ndependent of the  entrance  AIR KERMA,  or there  i s  an  excessive  NOISE  l evel  

201 .3.205  
DIRECT FOCAL DISTANCE  
<X-ray mammography>  shortest ach ievable  d istance  from  the  FOCAL SPOT  to  the  axis  of 
symmetry of the  EFFECTIVE  IMAGE  RECEPTION  AREA  perpend icu lar to  i ts  chest wal l  edge  for a  
speci fied  posi ti on  of the  source   

201 .3.206  
*MAMMOGRAPHIC  STEREOTACTIC  DEVICE  
device  for three-d imensional  local i zation  of a  poin t wi th in  the  breast,  and  for mechan ical l y 
gu ided  p lacement of a  need le  or pos i ti on  marker for such  purposes  as  fi ne-need le  aspiration ,  
core  b iopsy,  and  pre-surg ica l  l ocal i zation ,  based  on  rad iograph ic  images  of an  immobi l i zed  
breast acqu ired  at  d i fferent  known  ang les   

NOTE  1  Such  a  d evice  may be  a  ded icated  system  or an  ACCESSORY  for MAMMOGRAPH IC  X-RAY EQU IPMENT .  

NOTE  2  The  pu rposes  of such  devices  may be  fi ne-need l e  aspi rati on ,  core  b i opsy,  or pre-surg ical  l ocal i zation .  

201 .3.207  
MAMMOGRAPHIC  X-RAY EQUIPMENT  

X-RAY EQUIPMENT  where  the  I NTENDED USE  i s  breast imag ing  
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201 .3.208  
ORIGINAL DATA  
DN 

RAW DATA  to  wh ich  the  corrections  a l l owed  i n  th is  s tandard  have  been  appl ied  

[I EC  62220-1 -2: 2007,  defi n i tion  3 . 1 1 ]  

NOTE  Here  “ th i s  standard ”  i s  to  be  u nderstood  i n  the  con text  of I EC 62220-1 -2 : 2007.  

201 .3.209  
RAW DATA  
PIXEL  va lues  read  d i rectl y after the  analogue-d ig i ta l -convers ion  from  the  d ig i ta l  X-ray imag ing  
device  or counts  from  photon  coun ting  systems wi thout  any software  corrections  

[I EC  62220-1 -2: 2007,  defi n i tion  3 . 1 3]  

201 .3.21 0  
MAMMOGRAPHIC  TOMOSYNTHESIS  
techn ique  us ing  MAMMOGRAPHIC X-RAY EQUIPMENT to  produce mu l ti p le  tomograph ic images  
reconstructed  from  mu l ti p le  PROJECTIONS  acqu ired  over a  total  angu lar range  of l ess  than  1 80°   

201 .3.21 1  
CONTRAST TO NOISE  RATIO   
CNR 
physical  quanti ty describ ing  the  ab i l i ty to  d isti ngu ish  between  various  contrast  obj ects  of a  
d ig i ta l  image  and  the  i nheren t noise  wi th in  the  image,  defined  as  the  d i fference  of mean  pixel  
va lues  of the  con trast objects  and  image  background ,  and  d i vided  by the  standard  deviation  
of the  image background  p ixel  va lue  

[SOURCE:  I EC 61 223-3-2: 2007,  defin i tion  3. 8 ]  

201 .4 General  requirements  

Clause  4  of the  general  s tandard  appl ies,  except as  fo l l ows:  

201 .4.3  ESSENTIAL PERFORMANCE  

Addition:  

201 .4.3. 1 01  *Add itional  ESSENTIAL PERFORMANCE  requ irements  

Add i ti onal  ESSENTIAL  PERFORMANCE  requ i rements  are  found  in  the  subclauses  l i sted  i n  
Table  201 . 1 01 .  

Table  201 . 1 01  – Distributed  ESSENTIAL  PERFORMANCE  requ i rements  

Requ i rement  Subclause  

Accuracy of LOADI NG  FACTORS  203. 6. 4. 3. 1 03  1 02  

AUTOMATIC  CONTROL  SYSTEM  203. 6. 5  

Imag ing  performance  203. 6. 7  

M i ssed  ti ssue  at  chest wal l  s i de  203. 8. 5. 4. 1 01  

BREAST COMPRESS ION  DEVICE  203. 8. 5. 4 . 1 02  

L i neari ty of AIR KERMA  over l im i ted  i n terval s  of  LOAD ING  FACTORS   203. 6. 3. 1 . 2  

Reproducibi l i ty of the  X-RAD IATION  ou tpu t  203. 6. 3. 2  
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201 .4.1 0 .2  SUPPLY MAINS  for ME  EQUIPMENT  and  ME  SYSTEMS  

Addition:  

The  i n ternal  impedance of SUPPLY MAI NS  i s  to  be  considered  su fficientl y l ow for the  operation  
of MAMMOGRAPHIC X-RAY EQUIPMENT  i f the  value  of the  APPARENT RESISTANCE  OF  SUPPLY MAI NS  
does  not  exceed  the  va lue  speci fied  i n  the  ACCOMPANYING  DOCUMENTS .  

The  requ ired  APPARENT RESISTANCE  OF  SUPPLY MAINS  and  other appropriate  SUPPLY MAINS  

requ irements  shal l  be  provided  i n  the  ACCOMPANYING  DOCUMENTS .  

MAMMOGRAPHIC X-RAY EQUIPMENT  i s  considered  to  comply wi th  the  requ i rements  of th is  
standard  on l y i f i ts  speci fied  NOMINAL  e l ectric power can  be  demonstrated  at an  APPARENT 

RESISTANCE  OF  SUPPLY MAINS  having  a  value  not l ess  than  that speci fi ed  by the  MANUFACTURER  
i n  the  ACCOMPANYING  DOCUMENTS .  

NOTE  I f a  NOM INAL  vo l tage  i s  cl a imed  for a  mains  power suppl y system ,  i t  i s  assumed  that  there  i s  no  vol tage  of a  
h i gher val ue  between  any of the  conductors  of the  system  or between  any of these  conductors  and  earth .  

An  a l ternati ng  vol tage  i s  considered  i n  practi ce  to  be  s i nusoida l  i f any i nstan taneous  val ue  of the  waveform  

concerned  d i ffers  from  the  i nstan taneous  val ue  of the  i deal  waveform  at  the  same  moment  by no  more  than  ±  2  %  
of the  peak value  of the  i dea l  waveform .  

Three-phase  SUPPLY MAI NS  are  consi dered  to  have  a  practi cal  symmetry i f i t  del i vers  symmetri cal  vo l tages  and  
produces,  when  l oaded  symmetri cal l y,  symmetri cal  cu rren ts.  

The  requ i rements  of th i s  s tandard  are  based  upon  the  assumption  that  th ree-phase  systems  have  a  symmetri cal  
confi gu rati on  of the  MAINS  VOLTAGE  wi th  respect  to  earth .  S i ng le-phase  systems  may be  deri ved  from  such  th ree-
phase  systems.  Where  the  supply system  i s  not  earthed  at  the  sou rce,  i t  i s  assumed  that  adequate  measu res  have  
been  provided  to  d etect,  l im i t  and  remedy any d i sturbance  of symmetry wi th i n  a  reasonably short  time.  

Compliance is checked by inspection of the ACCOMPANYING DOCUMENTS.  

Additional subclause:  

201 .4.1 01  Data  recording  

Means  shal l  be  incorporated  i n to  the  ME  EQUIPMENT  to  record  the  fol l owing  i n formation  wi th  the  
image  when  acqu ired  wi th  an  i n tegrated  d ig i ta l  X-RAY IMAGE  RECEPTOR, :  

–  i denti ty of the  PATIENT  (at  l east name and  date  of b i rth );  

– posi tion ing  i n formation  ( l eft/righ t breast,  angu lations,  PATIENT  pos i tion ing) ;  

– acqu is i tion  parameters;  

– p lace  and  date  of the  image  acqu is i ti on ;  

– i denti fication  and  version  of image process ing  appl ied  to  ORIGI NAL  DATA and ,  i n  
MAMMOGRAPHIC  TOMOSYNTHESIS ,  i denti fication  and  vers ion  of reconstruction  process ing  
appl ied .  

NOTE  An  example  for processed  images  are  DICOM  images  for presentation .  

When  transferring  any of the  above noted  i n formation  as  image data,  i t  i s  recommended  to  
use  the  objects  i denti fied  i n  the  D ICOM  standard  ( ISO  1 2052).  

The  i nstructions  for u se  shal l  g i ve  appropriate  gu idance  to  the  OPERATOR.  

Compliance is checked by inspection.  

201 .5  General  requirements  for testing  of ME  EQUIPMENT  

Clause  5  of the  general  s tandard  appl ies.  
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201 .6  Classification  of ME  EQUIPMENT  and  ME  SYSTEMS  

Clause  6  of the  general  s tandard  appl ies,  except as  fol lows:  

201 .6.2  Protection  against  electrical  shock 

Replacement:  

MAMMOGRAPHIC X-RAY EQUIPMENT  sha l l  be  CLASS  I  ME  EQUIPMENT  or I NTERNALLY POWERED  
equ ipment.  

I f MAMMOGRAPHIC X-RAY EQUIPMENT  i s  class i fied  as  I NTERNALLY POWERED  ME  EQUIPMENT ,  the  
re lated  clauses  of the  general  standard  appl y and  the  RISK MANAGEMENT  i s  to  be  provided  
accord ing l y.  

201 .7  ME  EQUIPMENT  i denti fication,  marking  and  documents  

Clause  7  of the  general  s tandard  appl ies,  except as  fo l l ows:  

201 .7.2  Marking  on  the  outside of ME  EQUIPMENT  or ME  EQUIPMENT  parts  

201 .7.2 .6  Connection  to  the  SUPPLY MAINS  

Addition:  

For MAMMOGRAPHIC X-RAY EQUIPMENT  that i s  speci fied  to  be  PERMANENTLY I NSTALLED ,  the  
i n formation  requ ired  i n  7. 2. 6  of the  general  standard  may be  s tated  i n  the  ACCOMPANYING  

DOCUMENTS  on l y.  

201 .7.2 .7  Electrical  input power from  the SUPPLY MAINS  

Addition:  

For MAMMOGRAPHIC X-RAY EQUIPMENT  that  i s  i n tended  to  be  PERMANENTLY I NSTALLED ,  the  
i n formation  requ ired  i n  7 . 2 . 7  of the  general  s tandard  may be  stated  i n  the  ACCOMPANYING  

DOCUMENTS  on l y.  

The  i n formation  on  the  i npu t power shal l  be  speci fi ed  i n  terms  of combinations  of 

a)  the  rated  MAINS  VOLTAGE  of the  ME  EQUIPMENT  i n  vol ts ;  see  7. 2 . 1  and  7. 2. 6  of the  general  
standard ,  

b)  the  number of phases;  see  7. 2 . 1  and  7. 2 . 6  of the  general  s tandard ,  

c)  the  frequency,  i n  hertz;  see  7. 2. 1  and  7. 2. 6  of the  general  standard ,  

d )  the  maximum  perm issib le  value  for APPARENT RESISTANCE  OF  SUPPLY MAINS ,  i n  ohms;  

e)  the  characteristics  of over-curren t re leases  requ ired  i n  the  SUPPLY MAINS .  

NOTE  These  requ i rements  are  adapted  from  I EC 60601 -2-7: 1 998,  subclause  6 . 1 j ) .  

201 .7.2 . 1 5  Cool ing  conditions  

Addition:  

I f cool ing  i s  necessary for safe  operation  of ME  EQUIPMENT ,  or a  subassembly thereof,  the 
cool ing  requ i rements  shal l  be  i nd icated  i n  the  ACCOMPANYING  DOCUMENTS ,  i ncl ud ing  as  
appropriate:  

Copyright International  Electrotechnical  Commission  



 – 1 4  – I EC 60601 -2-45:201 1  

  +AMD1 : 201 5  CSV   I EC  201 5  

– the  maximum  heat d issipation  i n to  the  surround ing  a i r,  g iven  separatel y for each  
subassembly that d iss ipates  more  than  1 00  W and  m igh t be  separate l y l ocated  on  
i nstal l ation ;  

– the  maximum  heat d iss ipation  i n to  forced  a i r cool i ng  devices,  and  the  correspond ing  flow 
rate  and  temperature  rise  of the  forced  a i r stream ;  

– the  maximum  heat d issipation  i n to  a  cool ing  med ium  u ti l i ty and  the  perm issib le  i nput 
temperature  range,  m in imum  flow rate  and  pressure  requ i rements  for the  u ti l i ty.  

Additional subclause:  

201 .7.2 . 1 01  BEAM  LIM ITING  DEVICE  

BEAM  LIMI TI NG  DEVICES  sha l l  be  provided  wi th  the  fo l l owing  markings:  

– those  requ i red  in  7. 2. 2  of the  general  standard ;  

– seria l  designation  or i nd ividual  i den ti fication ;  

– PERMANENT FI LTRATION  i n  terms  of QUALITY EQUIVALENT F I LTRATION .  

The  markings  on  the  BEAM  LIMI TI NG  DEVICE  may be  h i dden  by covers  i n  NORMAL USE .  I n  th is  
case  the  marking  for PERMANENT FI LTRATION  shal l  be  repeated  i n  the  ACCOMPANYING  

DOCUMENTS .  

NOTE  The  BEAM  LI M I T ING  DEVICE  i s  n ot  i n  the  scope  of I EC 60601 -2-28: 201 0.  Therefore  these  requ i rements  have  
been  adapted  from  I EC 60601 -2-28: 1 993  subclause  6 . 1 .   

201 .7.8  Ind icator l ights  and  controls  

Additional subclauses: 

201 .7.8. 1 01  Ind ication  of X-ray related  states  

The  i nd ication  of X-ray re lated  states  shal l  be  excluded  from  7 . 8  i n  the  general  standard .   

Subclause  203. 6. 4 . 2  shal l  appl y i nstead .  

201 .7.8. 1 02  Alternate  visual  ind ication  means  

Alternate  unambiguous  visual  i nd ication  means  may be  used  i nstead  of i nd icator l i gh ts.  
Al ternate  unambiguous  visual  i nd ication  means  may use  ind icator l i gh ts  of red ,  yel low,  and  
green  colour.   

These  means  shal l  be  expla ined  i n  the  i nstructions  for use.  

Compliance is checked by inspection of the ACCOMPANYING DOCUMENTS.  

201 .7.9  ACCOMPANYING  DOCUMENTS  

201 .7.9. 1  General  

Addition:  

The  ACCOMPANYING  DOCUMENTS  shal l  s tate  the  d imensions  and  l ocations  of a l l  avai lable  
EFFECTIVE  IMAGE  RECEPTION  AREAS .  

For MAMMOGRAPHIC X-RAY EQUIPMENT  the  ACCOMPANYING  DOCUMENTS  shal l  contain  qual i ty 
con trol  procedures  to  be  performed  on  the  MAMMOGRAPHIC X-RAY EQUIPMENT  by the  
RESPONSIBLE  ORGANISATION .  These  shal l  i ncl ude  acceptance cri teria  and  frequency for the  
tests.  
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The  performance of means  requ ired  to  presen t the  images  for d iagnostic purpose  shal l  be  
stated  i n  the  ACCOMPANYING  DOCUMENTS .  

NOTE  Examples  of such  means  are  image  d i splay devices  or hard  copy cameras.  

Add i ti onal l y for MAMMOGRAPHIC X-RAY EQUIPMENT  provided  wi th  an  i n tegrated  d ig i ta l  X-RAY 

IMAGE  RECEPTOR,  the  ACCOMPANYING  DOCUMENTS  shal l  contain :  

– a  description  of the  fi l e  transfer format of the  images  acqu ired  wi th  th is  un i t and  of any 
data  associated  wi th  these  images;   

– i denti fication  of the  vers ion  of image  processing  appl ied  to  ORIGI NAL DATA.   

I n formation  d isplayed  on  the  user i n terface  may be  considered  to  satisfy the  second  
requ irement above.  

The  ACCOMPANYING  DOCUMENTS  of any MAMMOGRAPHIC STEREOTACTIC DEVICE  des igned  as  an  
ACCESSORY  for MAMMOGRAPHIC X-RAY EQUIPMENT  shal l  contain :  

– at  least one  MODEL OR TYPE  REFERENCE  to  MAMMOGRAPHIC X-RAY EQUIPMENT  wi th  wh ich  i t  i s  
des igned  to  operate;  

– a  reference  to  the  re levant standards  wi th  wh ich  the  MAMMOGRAPHIC STEREOTACTIC DEVICE  
compl ies.  

Compliance is checked by inspection  of the ACCOMPANYING DOCUMENTS.  

201 .7.9 .2  Instructions  for use  

201 .7.9 .2. 1  General  

Addition:  

The i nstructions  for use  shal l  describe   

– i nspection  and  safe  use  of a l l  compression  p lates  that  are  provided  wi th  MAMMOGRAPHIC X-
RAY EQUIPMENT ,  

– methods  for determ in ing  and  resolving  problems wi th  ARTEFACTS ;  

– for MAMMOGRAPHIC X-RAY EQUIPMENT  provided  wi th  an  i n tegrated  d i g i ta l  X-RAY IMAGE  

RECEPTOR,   

•  particu lar hand l i ng  and  main tenance  of X-RAY IMAGE  RECEPTOR,  

•  how to  use  the  means  requ ired  i n  203.6 . 7. 4. 2  re lated  to  

– DEFECTIVE  DETECTOR ELEMENTS ,  

–  replacement of data  orig inating  from  DEFECTIVE  DETECTOR ELEMENTS ,  

– image homogenei ty problems;  

•  the  procedure  for perform ing  qual i ty control  of X-RAY IMAGE  RECEPTOR;  

•  requ irements  for image  presentation .  

E lectric ou tpu t data  shal l  be  stated  i n  the  i nstructions  for use  in  terms  of LOADING  FACTORS  as  
described  below in  i tems  a)  to  j )  of th is  subclause  201 .7 .9. 2. 1 .  

The  fo l l owing  combinations  and  data  shal l  be  s tated :  

a)  the  NOMINAL  X-RAY TUBE  VOLTAGE  and  the  h ighest X-RAY TUBE  CURRENT  avai l able  at that  
vol tage;  

b)  the  h i ghest X-RAY TUBE  CURRENT  and  the  h i ghest X-RAY TUBE  VOLTAGE  avai lable  at that 
curren t;  
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c)  the  correspond ing  combination  of X-RAY TUBE  VOLTAGE  and  X-RAY TUBE  CURRENT  wh ich  
resu l ts  i n  the  h i ghest e lectric  ou tpu t power;  

d )  the  NOMINAL  e l ectric power g i ven  as  the  h ighest constan t e lectric ou tput power in  ki lowatts  
wh ich  the  X-RAY GENERATOR  can  del i ver at an  X-RAY TUBE  VOLTAGE  of 30  kV,  for a  LOADING  

TIME  of 1  s ,  a  CYCLE  TIME  of 1 , 0  m inu te  and  for an  i ndefin i te  number of cycles,  or i f these  
va lues  are  not se lectable,  at an  X-RAY TUBE  VOLTAGE  n earest to  30  kV,  for a  LOADING  TIME  
nearest to  bu t not l ess  than  1  s  and  a  CYCLE  TIME  of 1 , 0  m inute  and  for an  i ndefin i te  
number of cycles .  

NOTE  1 01  The  l im i tation  i n  the  NOM INAL  e l ectri c  power may be  caused  by the  H I GH -VOLTAGE  GENERATOR,  the  X-
RAY TUBE  ASSEMBLY or other parts .  

e)  The  NOMINAL  e l ectric power shal l  be  g iven  together wi th  the  combination  of X-RAY TUBE 

VOLTAGE  and  X-RAY TUBE  CURRENT  and  the  LOADING  TIME ;  

NOTE  1 02  The  val ues  stated  are  on l y for characteri s i ng  the  equ i pment.  

f)  for MAMMOGRAPHIC X-RAY EQUIPMENT  i nd icating  pre-calcu lated  or measured  CURRENT TIME  

PRODUCT,  the  lowest CURRENT TIME  PRODUCT  or the  combinations  of LOADING  FACTORS  
resu l ting  i n  the  lowest  CURRENT TIME  PRODUCT ;  

g )  i f the  value  of the  l owest CURRENT TIME  PRODUCT  d epends  upon  the  X-RAY TUBE  VOLTAGE  or 
upon  certa in  combinations  of va lues  of LOADING  FACTORS ,  the  l owest CURRENT TIME  

PRODUCT  may be  g i ven  as  a  table  or cu rve  showing  the  dependence;  

h )  for MAMMOGRAPHIC X-RAY EQUIPMENT  provided  wi th  AUTOMATIC EXPOSURE  CONTROL  
con trol l i ng  the  LOADING  TIME ,  the  shortest LOADING  TIME  and/or the  l owest  resu l ti ng  
CURRENT TIME  PRODUCT ;  

i )  i f the  X-RAY TUBE  VOLTAGE  or the  X-RAY TUBE  CURRENT  i n  MAMMOGRAPHIC  X-RAY EQUIPMENT  
i s  control led  by an  AUTOMATIC EXPOSURE  CONTROL ,  the  range  of the  X-RAY TUBE  VOLTAGE  or 
the  X-RAY TUBE  CURRENT  d uri ng  the  I RRADIATION  sha l l  be  stated  i n  the  i nstructions  for use;  

j )  i f the  shortest LOADING  TIME  depends  upon  LOADING  FACTORS  such  as  X-RAY TUBE  VOLTAGE  
and  X-RAY TUBE  CURRENT,  the  ranges  of these  LOADING  FACTORS  for wh ich  the  shortest 
LOADING  TIME  i s  va l i d  shal l  be  s tated .  

The  i nstructions  for use  shal l  d raw the  atten tion  of the  RESPONSIBLE  ORGANI SATION  to  the  need  
to  restrict access  to  ME  EQUIPMENT  i n  accordance wi th  local  regu lations  for RADIATION  

PROTECTION .  

201 .7.9 .2. 1 7  *ME  EQUIPMENT  emitting  rad iation  

This  subclause  of I EC 60601 -1 : 2005  and  IEC 60601 -1 : 2005/AMD1 : 201 2  does  not appl y.  

201 .7.9 .3  Techn ical  description  

Additional subclauses:  

201 .7.9 .3. 1 01  Specification  of X-RAY SOURCE ASSEMBLY  and  i ts  posi tion  

The techn ical  description  of the  i n tegrated  X-RAY SOURCE  ASSEMBLIES  shal l  speci fy the  
fol l owing :  

a)  speci fication  of the  REFERENCE  AXIS  to  wh ich  the  TARGET  ang le(s)  and  the  FOCAL SPOT  
characteristics  of the  X-RAY TUBE  of the  X-RAY SOURCE  ASSEMBLY  refer;  

b)  TARGET  ang le(s)  wi th  respect to  the  speci fied  REFERENCE  AXIS ;  

c)  pos i tion  wi th  tolerances  of the  FOCAL SPOTS  on  the  REFERENCE  AXIS ;  

d )  NOMINAL FOCAL SPOT VALUE(S)  determ ined  accord ing  to  I EC  60336  for the  speci fi ed  
REFERENCE  AXIS ;  

NOTE  These  requ i rements  are  adapted  from  I EC 60601 -2-28: 1 993  subclause  6 . 8. 3  dd ).  

e)  poss ib le  values  for DIRECT FOCAL DI STANCE  and  i n  MAMMOGRAPHIC TOMOSYNTHESIS ,  for 
speci fied  pos i tions  of the  source;  
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f)  pos i tion  of the  i n tersection  of the  REFERENCE  AXI S  wi th  the  I MAGE  RECEPTION  AREA  for a  
speci fied  DIRECT FOCAL  DISTANCE  and  i n  MAMMOGRAPHIC TOMOSYNTHESIS ,  for speci fied  
pos i tions  of the  source;  

g )  ang le  of the  REFERENCE  AXIS  to  the  p lane  of the  IMAGE  RECEPTION  AREA  and ,  i n  
MAMMOGRAPHIC TOMOSYNTHESIS ,  for speci fied  pos i ti ons  of the  source.  

h )  i n  MAMMOGRAPHIC  TOMOSYNTHESIS ,  the  number of PROJECTIONS ,  and  the  geometric  
configuration  for the  acqu isi tion  of the  PROJECTIONS ;  

i )  i n  MAMMOGRAPHIC TOMOSYNTHESIS ,  description  of the  d is tribu tion  of x-ray LOADING  FACTORS  
for the  acqu is i ti on  of the  PROJECTIONS .  

Additional paragraph:  

201 .7.9 . 1 01  Reference  to  ACCOMPANYING  DOCUMENTS  

The  fol l owing  subclauses  of th is  standard  contain  add i ti onal  requ i rements  concern ing  the  
con ten t of ACCOMPANYING  DOCUMENTS :  

201 . 4 . 1 0. 2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SUPPLY MAINS  for ME  EQUIPMENT  and  ME  SYSTEMS  

201 . 7 . 2 . 6  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Connection  to  the  SUPPLY MAINS  

201 . 7 . 2 . 7  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  E lectrical  input  power from  the  SUPPLY MAI NS  

201 . 7 . 2 . 1 5  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Cool ing  cond i tions  

203.5.2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ACCOMPANYING  DOCUMENTS  

203. 6.2 . 1 . 1 01 ……………………………………………………… .Connections  of external  i n terlocks  

203.6.5  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AUTOMATIC CONTROL SYSTEM  

203.6 .7. 4  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RADIATION  DETECTOR  or X-RAY IMAGE  RECEPTOR  

203.7 .3  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I nd ication  of FI LTER  properties  

203. 1 1 . 1 01  . . . . . . . . . . . . . . . . . . . . . . . . .  Add i ti onal  requ i rements  for protection  against RESIDUAL RADIATION  

201 .8  Protection  against electrical  HAZARDS  from  ME  EQUIPMENT  

Clause  8  of the  general  s tandard  appl ies,  except as  fo l l ows:  

201 .8.4  Limi tation  of vol tage,  current or energy 

Additional subclauses: 

201 .8.4. 1 01  H IGH-VOLTAGE  CABLE  CONNECTIONS  

Detachable  HIGH -VOLTAGE  CABLE  CONNECTIONS  shal l  e i ther be  des igned  so  that the  use  of tools  
i s  requ ired  to  d isconnect them  or they shal l  be  provided  wi th  i n terlocks  so  that at a l l  t imes  
when  protecti ve  covers  or h i gh -vol tage  connections  are  removed :  

– the  ME  EQUIPMENT  i s  d isconnected  from  i ts  power suppl y,  and  

– capaci tances  i n  the  h i gh-vol tage  ci rcu i t  are  d ischarged  wi th in  the  m in imum  time necessary 
to  ga in  access  to  the  h i gh -vol tage  ci rcu i t,  and  

– the  d ischarged  state  i s  main tained .  

Compliance is checked by inspection and by measurement.  

NOTE  These  requ i rements  are  adapted  from  I EC 60601 -2-7: 1 998  subclause  1 5  aa).  

201 .8.4. 1 02  Limitation  of X-RAY TUBE  VOLTAGE  

ME  EQUIPMENT  sha l l  be  des igned  so  as  not to  del i ver i n  I NTENDED USE ,  to  any connected  X-RAY 

TUBE  ASSEMBLY,  a  vo l tage  greater than  the  NOMINAL X-RAY TUBE  VOLTAGE  for the  X-RAY TUBE  
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concerned  or greater than  the  NOMINAL X-RAY TUBE  VOLTAGE  the  X-RAY TUBE  ASSEMBLY  i s  
des igned  for,  wh ichever i s  the  lower vol tage.  

NOTE  These  requ i rements  are  adapted  from  I EC 60601 -2-7: 1 998  subclause  3. 1 .  

201 .8.5  Separation  of parts  

201 .8 .5.4  Working  vol tage  

Addition:  

201 .8.5.4. 1 01  Stator and  stator ci rcu i t  d ielectric  strength  testing  

The  test vo l tage  for the  d ie lectric s trength  testi ng  of stator and  stator ci rcu i t  used  for the  
operation  of the  rotati ng  anode of the  X-RAY TUBE  i s  to  be  referred  to  the  vol tage  existing  after 
reduction  of the  s tator suppl y vol tage  to  i ts  steady state  operating  value.  

NOTE  These  requ i rements  are  adapted  from  I EC 60601 -2-7: 1 998  subclause  20. 4  l ) .  

201 .8.6  Protective  earth ing ,  functional  earth ing  and  potential  equal ization  of 
ME  EQUIPMENT  

Additional paragraphs:  

201 .8.6. 1 01  X-RAY TUBE  ASSEMBLY  

Accessib le  h igh-vol tage  cables  connecting  the  X-RAY TUBE  ASSEMBLY  to  the  HIGH -VOLTAGE  

GENERATOR  sha l l  i ncorporate  a  fl exib le  conductive  screen ,  having  a  res istance  per un i t l eng th  

not exceed ing  1  Ω  m
-1
,  and  covered  wi th  a  non-conductive  materia l  capable  of protecti ng  the  

screen  against mechan ica l  damage.  The  screen  shal l  be  connected  to  the  protecti ve  earth  
conductive  ENCLOSURE  of the  HIGH -VOLTAGE  GENERATOR i n  l ow impedance.  

Compliance is checked by visual inspection and by measurement.  

201 .8.6. 1 02  X-RAY SOURCE  ASSEMBLY  

I n  a l l  cases,  there  shal l  be  e lectrical  conti nu i ty between  the  screen  of a  fi tted  h igh -vol tage  
cable  and  the  accessib le  metal  parts  of i ts  receptacle  on  the  X-RAY SOURCE  ASSEMBLY.  

The  flexib le  conductive  screen  is  not to  be  recogn ized  as  satisfying  a  requ i rement for a  
protecti ve  earth  connection  between  the  devices  connected  by the  cable.  

Compliance is checked by visual inspection and by measurement.  

201 .8.7  LEAKAGE CURRENTS  and  PATIENT  auxi l iary currents  

201 .8 .7.3  Al lowable  values  

Addition:  

The  a l lowable  values  of EARTH  LEAKAGE  CURRENT  are  perm i tted  for each  subassembly of 
MAMMOGRAPHIC X-RAY EQUIPMENT  that i s  suppl ied  by i ts  own  exclusive  connection  to  the  
SUPPLY MAINS  or to  a  cen tral  connection  poin t,  i f the  latter i s  fixed  and  PERMANENTLY 

I NSTALLED .  

A fixed  and  PERMANENTLY I NSTALLED  central  connection  poin t may be  provided  i ns ide  the  ou ter 
ENCLOSURE  or cover of the  MAMMOGRAPHIC X-RAY EQUIPMENT .  I f other subassembl ies  such  as  
an  X-RAY SOURCE  ASSEMBLY  or associated  equ ipment are  connected  to  the  cen tral  connection  
poin t,  the  EARTH  LEAKAGE  CURRENT  between  such  a  cen tra l  connection  poin t and  the  external  

Copyright International  Electrotechnical  Commission  



I EC 60601 -2-45:201 1  – 1 9  – 

+AMD1 : 201 5  CSV   I EC  201 5  

protective  system  may exceed  the  a l l owable  values  for any one  of the  s ing le  devices  
connected .  

NOTE  1 01  The  l im i tati on  of the  EARTH  LEAKAGE  CURRENTS  wi th i n  the  envi ronment of MAMMOGRAPH IC  X-RAY 

EQU IPMENT  i s  i n tended  to  prevent i n terference  i n  other e l ectri cal  equ i pment.  The  provis ion  of a  central  connection  
poin t  i s  acceptabl e,  as  for fi xed  and  PERMANENTLY I NSTALLED  ME  EQU IPMENT  the  i n terruption  of the  PROTECTI VE  

EARTH  CONDUCTOR  i s  n ot  cons idered  to  be  a  SINGLE  FAULT CONDI TION .  H owever,  i n  such  cases,  adequate  
i n formation  on  the  combination  of sub-assembl ies  needs  to  be  provided .  

201 .8.8  Insu lation  

201 .8 .8.3  Dielectric strength  

Amendment to the  compliance test for high-voltage circuit:  

The high-voltage circuit of ME  EQUIPMENT is tested by applying no more than half the test 
voltage,  and then the test voltage is gradually raised over a  period of 10 s to the full value,  
which is maintained for 3 min.  

Addition to the test conditions for high-voltage circuit:  

The test for the high-voltage circuit shall be made without an X-RAY TUBE  connected and with  
a  test voltage of 1 , 2 times the  NOMINAL X-RAY TUBE VOLTAGE  of the  ME  EQUIPMENT.  

If the ME  EQUIPMENT can be tested only with the X-RAY TUBE  connected and if the X-RAY TUBE 
does not allow the ME  EQUIPMENT to  be tested with a  test voltage of 1 , 2 times the NOMINAL  X-
RAY TUBE VOLTAGE,  the  test voltage may be lower but not less than  1 , 1  times that voltage.  

If during the dielectric strength test there is a  RISK of overheating a  transformer under test,  it 
is permitted to  carry out the test at a  higher supply frequency.  

During the dielectric strength test,  the test voltage in  the high-voltage circuit should be kept 
as close as possible to 100 %,  and is not to  be outside the  range of 100 % and 105 % of the 
value required.  

During the dielectric strength test,  slight corona discharges in  the high-voltage circuit are to 
be disregarded if they cease when the test voltage is lowered to 110 % of the voltage to which  
the test condition  is referred.  

Additions:  

aa)  HIGH-VOLTAGE GENERATORS  or subassemblies thereof,  that are integrated with  an X-RAY 
TUBE ASSEMBLY are  to be tested with  an appropriately loaded X-RAY TUBE.  

bb)  If such  HIGH-VOLTAGE GENERATORS  do not have separate adjustment of the X-RAY TUBE 
CURRENT,  the duration of the dielectric strength test is to  be reduced to  such an extent that 
the allowable X-RAY TUBE  load at the  increased X-RAY TUBE VOLTAGE  will not be  exceeded.  

cc)  If the high-voltage circuit is not accessible for the measurement of the test voltage 
applied,  appropriate measures should to be taken to ensure that the value is kept as close 
as possible to 100 %,  and is not to be outside the range of 100 % and 105 %,  of the value 
required.  

NOTE  These  requ i rements  are  adapted  from  I EC 60601 -2-7: 1 998  subclause  20. 4.  

201 .9  Protection  against MECHANICAL HAZARDS  of ME  EQUIPMENT  and  ME  SYSTEMS  

Clause  9  of the  general  s tandard  appl ies,  except as  fo l l ows:  
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201 .9 .1  MECHANICAL HAZARDS  of ME  EQUIPMENT  

Addition:  

Subclause  203. 8. 5.4 . 1 02  BREAST COMPRESSION  DEVICE  of th is  particu lar s tandard  appl ies.  

201 .9.2   MECHAN ICAL  HAZARDS  associated  with  moving  parts  

201 .9.2 . 1  General  

Addition:  

The movement of ME  EQUIPMENT  or ME  EQUIPMENT  parts  wh ich  cou ld  cause  phys ica l  i n j ury to  
the  PATIENT  i n  NORMAL USE  shal l  requ i re  the  conti nuous  activation  by the  OPERATOR  except i n  
cases  when  MAMMOGRAPHIC X-RAY EQUIPMENT  i s  des igned  for a  speci fi ed  cl i n ical  appl ication  
(e. g . ,  preposi tion ing ,  stereotactic imag ing)  that j usti fi es  i n tentional  motion  of access ib le  
moving  parts  during  I NTENDED USE .  The  HAZARDS  of the  moving  parts  shal l  be  treated  by the  
RISK  MANAGEMENT  PROCESSES  of the  MANUFACTURER.  

I f i n  NORMAL USE  a  power-driven  ME  EQUIPMENT  part i s  i n tended  or l i kel y to  contact the  
PATIENT,  and  when  appropriate  for the  designed  appl ication ,  means  shal l  be  provided  to  detect 
PATIENT  contact and  s top  the  motion  i f the  con tact  cou ld  cause  phys ica l  i n ju ry to  the  PATIENT.  

Means  shal l  be  provided  or warn ings  g iven  i n  the  ACCOMPANYING  DOCUMENTS ,  to  prevent 
i n j uries  that cou ld  resu l t from  col l i s ion  of power-driven  ME  EQUIPMENT  parts  wi th  other moving  
or s tationary i tems  l ikel y to  be  i n  proxim i ty.  

Compliance is checked by functional test and by inspection of the instructions for use.  

NOTE  These  requ i rements  are  adapted  from  I EC 60601 -2-32  subclause  22. 4. 1 .  

201 .9.2 .2  TRAPPING  ZONE  

201 .9.2 .2.6  Speed  of movement(s)  

Addition:  

When  the  BREAST COMPRESSION  DEVICE  i s  actuated  to  appl y a  force  of more  than  50  N ,  the  
speed  or s tep  s i ze  of any power-driven  movements  of the  access ib le  moving  parts  shal l  be  
l im i ted  so  that the  OPERATOR  wi l l  have  adequate  con trol  for fi ne  correction  of i ts  posi ti on  
wi thout  endangering  the  PATIENT.   

201 .9 .2 .3  Other MECHANICAL  HAZARDS  associated  with  moving  parts   

201 .9 .2 .3. 1  Un intended  movement  

Addition:  

Accessible  moving  parts  shal l  be  capable  of be ing  fixed  i n  any pos i tion  where  they are  
des igned  to  operate.  Once fixed  i n  such  pos i tions,  these  parts  shal l  not undergo un in tended  
motion .  

I n  the  even t of i n terruption  of the  SUPPLY MAINS ,  the  accessib le  moving  parts  shal l  not pu t any 
resu l tan t force  exceed ing  20  N  on  any part of the  PATIENT.  

201 .9 .2 .4  Emergency stopping  devices  

Addition:  
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Al l  power-driven  motions  wh ich  cou ld  cause  phys ica l  i n j ury shal l  be  provided  wi th  an  
emergency stop  con trol .  I n  the  even t of an  emergency stop,  means  shal l  be  provided  for 
PATIENT  access  and  removal  wh i l e  ME  EQUIPMENT  i s  d isabled .  

Compliance is checked by functional test and by inspection of the instructions for use.  

NOTE  These  requ i rements  are  adapted  from  I EC 60601 -2-32  subclause  22. 4. 1 .  

Additional subclauses :  

201 .9.2 . 1 01  * MAMMOGRAPHIC  STEREOTACTIC  DEVICE  Three  d imensional  local ization  and  
in terventional  mammographic  gu idance  

201 .9 .2 . 1 01 . 1  Position ing  of X-RAY SOURCE  ASSEMBLY  for stereotactic imag ing  

I n  stereotactic imag ing ,  defined  angu lar posi tions  shal l  be  provided  for the  X-RAY SOURCE  

ASSEMBLY.  The  X-RAY SOURCE  ASSEMBLY  sha l l  be  capable  of being  rig i d l y fi xed  i n  any of these  
pos i tions.  Once  fixed  i n  any such  pos i tion ,  subsequent movement of the  X-RAY SOURCE  

ASSEMBLY  sha l l  requ ire  OPERATOR  con trol .  

Th is  subclause  does  not  appl y for MAMMOGRAPHIC TOMOSYNTHESIS .  

Compliance is checked by measurement according to  the test in  201 . 9. 2. 101 . 3.  

201 .9.2 . 1 01 .2  Motion  of APPLIED  PARTS  during  biopsy or marker placement  

Under constant compression  force,  there  shal l  be  no  d isp lacement i n  any d i rection  between  

the  PATIENT SUPPORT  and  the  compression  p late  of more  than  ±  0 , 5  mm  and  ±  0 , 5°  re lati ve  to  

each  other,  and  the ir d isplacement relati ve  to  the  PATIENT  shal l  not  exceed  ±  2  mm  and  ±  2 °  i n  
any d i rection .  

The  movement of the  need le  holder or core  b iopsy gun  holder wi th  a  need le  i nserted  i n  i t  shal l  
requ i re  conti nuous  actuation  and  control  by the  OPERATOR.  

Compliance is checked by measurement according to the test in  201 . 9. 2. 101 . 3.  

201 .9.2 . 1 01 .3  Biopsy need le  posi tion ing  accuracy of MAMMOGRAPHIC  STEREOTACTIC  
DEVICES  

The  accuracy of b iopsy need le  ti p  pos i tion  i n  x,  y,  and  z  d i rections  shal l  be  wi th in  ±  1  mm  in  
the  speci fi ed  stereotactic  b iopsy volume.  

Compliance is checked by measurement according to  the following test.  

a)  Test equipment 

A  stereotactic TEST DEVICE  of a  design that allows testing for different biopsy needle directions 
is required for the test.  It consists of a  mounting plate that is perforated so that it can serve as 
a  locator for the test needles.  At least three steel needles of different lengths are to be fixed 
in  the mounting plate,  the outer parts perpendicular to its surface and pointing in  the same  
direction.  

The steel needles are test needles; their tips serve as test objects.  They shall be placed in  a  
pattern so that the specified stereotactic biopsy volume can be covered.  It shall be possible to 

locate one of them within ±  5 mm of the centre  of that volume,  and two of the other test 
needle tips also inside the specified stereotactic biopsy volume and within 10 mm of the 
extreme x,  y,  z points that are intended to be reconstructed with the MAMMOGRAPHIC 
STEREOTACTIC DEVICE.  
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b)  Test procedure 

Measure the biopsy needle length and compare the result either to the NOMINAL  biopsy needle 
length or to the biopsy needle length value stored or programmed in  the MAMMOGRAPHIC 
STEREOTACTIC DEVICE.  The measured length shall agree with the NOMINAL  length to within 

±  0, 3 mm.  Place the TEST DEVICE  on  the PATIENT SUPPORT of the MAMMOGRAPHIC STEREOTACTIC 

DEVICE  specified so that one of the test needle tips is located to within ±  5 mm of the centre of 
the specified stereotactic biopsy volume and two of the other test needle tips are also located 
inside the specified stereotactic biopsy volume and within 10 mm of the extreme x,  y,  z points 
that are  intended to be  reconstructed.  An attenuating,  homogeneous material,  for example 
2 mm Al,  may be attached close to  the X-RAY SOURCE ASSEMBLY.  

Select a  FOCAL SPOT with  which the MAMMOGRAPHIC STEREOTACTIC DEVICE  is specified to be  
used.  

Position the MAMMOGRAPHIC X-RAY EQUIPMENT to acquire a  cranio-caudal projection of the  
breast.  Acquire a  pair of stereo views.  On  each image select all projections of the test needle 
tips within the specified stereotactic biopsy volume and reconstruct their x,  y,  z positions.  
Determine x,  y,  z positions of the test needle tips as specified by the MANUFACTURER  for 
clinical use.  For each test needle,  position the biopsy needle tip according to the position  
calculated by the MAMMOGRAPHIC STEREOTACTIC DEVICE.  Measure and record the differences in  
x,  y,  z positions between each test needle tip and the biopsy needle tip.  Repeat the procedure 
with the MAMMOGRAPHIC X-RAY EQUIPMENT rotated to the extremities in  each direction of the  
range of angular deviation specified by the MANUFACTURER  for clinical use of angular deviation 
in  each direction and also to any intermediate deviations of 90° or multiples thereof.  If the 
MAMMOGRAPHIC STEREOTACTIC DEVICE  is designed for more than one biopsy needle direction 
relative to the test device,  then repeat the procedure at as many directions as possible up to a  
maximum of six within the range specified by the MANUFACTURER  for clinical use,  including at 
least two directions at extremities of the specified range.   

c)  Interpretation of measured data  

Compare the differences in  x,  y,  and z directions to the requirement above.  

201 . 1 0  Protection  against unwanted  and  excessive radiation  HAZARDS  

Clause  1 0  of the  general  standard  appl ies,  except as  fo l l ows:  

201 .1 0. 1 .2  ME  EQUIPMENT Intended  to  produce  d iagnostic  or therapeutic  X-rad iation  

Addition:  

MAMMOGRAPHIC X-RAY EQUIPMENT  shal l  comply wi th  the  appl icable  requ irements  of I EC 60601 -
1 -3 : 2008  and  I EC 60601 -1 -3: 2008/AMD1 :201 3;  see  Clause  203  of th is  parti cu lar standard .  

201 . 1 1  Protection  against excessive temperatures  and  other HAZARDS  

Clause  1 1  of the  general  standard  appl ies.  

201 . 1 2  Accuracy of controls  and  instruments  and  protection  against hazardous  
outputs  

Clause  1 2  of the  general  standard  appl ies,  except as  fo l l ows: .  
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201 .1 2.4 Protection  against  hazardous  output 

201 .1 2.4.5  D iagnostic or therapeutic  radiation   

201 .1 2.4.5.2  Diagnostic X-ray equ ipment 

Addition:  

NOTE  1  Many vari abl e  factors  affect  the  re lati onsh i p  between  the  ou tpu t  parameters  of MAMMOGRAPH IC  X-RAY 

EQU IPMENT  and  the  atta inment  of parti cu l ar mammograph ic resu l ts  i n  the  X-RAY EQU IPMENT .  Even  when  there  i s  
compl iance  wi th  th i s  standard ,  i t  i s  not  to  be  expected  i n  da i l y rad iograph ic practi ce  that  LOAD ING  FACTORS  
determ ined  for any purpose  on  one  i nstal l ati on  can  be  transferred  to  other i nstal l ati ons  for the  same purpose,  
wi thout  correction .  

NOTE  2  Accord i ng  to  1 2 . 4. 5. 2  of the  genera l  s tandard ,  the  dose-rel ated  aspects  of “Accuracy of control s  and  
i nstruments  and  protection  against  hazardous  ou tpu ts”  are  add ressed  i n  the  col l ateral  s tandard  I EC 60601 -1 -3;  
consequentl y,  i n  th i s  parti cu lar s tandard ,  the  re l ated  subclauses  have  been  regrouped  u nder subclause  203. 6. 4. 3.  

201 . 1 3  Hazardous si tuations  and  faul t condi tions  for ME  EQUIPMENT  

Clause  1 3  of the  general  standard  appl ies.  

201 . 1 4  PROGRAMMABLE  ELECTRICAL MEDICAL SYSTEMS (PEMS)  

Clause  1 4  of the  general  standard  appl ies.  

201 . 1 5  Construction  of ME  EQUIPMENT  

Clause  1 5  of the  general  standard  appl ies,  except as  fo l l ows:  

201 .1 5.4  ME  EQUIPMENT  components  and  general  assembly 

201 .1 5.4.3  Batteries  

Additional subclause:  

201 .1 5.4.3.1 01  Charging  mode interlock 

Every MOBILE  ME  EQUIPMENT  h aving  an  i ncorporated  battery charger shal l  be  provided  wi th  
means  whereby powered  movements  and  the  generation  of X-RADIATION  by unauthorised  
persons  can  be  prevented  wi thou t preventing  the  charg ing  of batteries.  

NOTE  An  example  of su i tabl e  means  to  comply wi th  th i s  requ i rement i s  the  provis ion  of a  key-operated  swi tch  
arranged  so  that  powered  movements  and  the  generation  of X-RADIATION  are  possib l e  on l y when  the  key i s  present,  
bu t  battery charg i ng  i s  a l so  poss ible  i n  the  absence  of the  key.  

201 . 1 6  ME  SYSTEMS  

Clause  1 6  of the  general  standard  appl ies.  

201 . 1 7  Electromagnetic compatibi l i ty of ME  EQUIPMENT  and  ME  SYSTEMS  

Clause  1 7  of the  general  standard  appl ies.  

202  Electromagnetic compatibi l i ty – Requirements  and  tests  

I EC 60601 -1 -2 : 2007  201 4  appl ies,  except as  fol lows:  
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Addition:  

202.1 01  Immunity testing  of ESSENTIAL PERFORMANCE  

The MANUFACTURER may m in im ize  the  test requ irements  of the  add i ti onal  ESSENTIAL 

PERFORMANCE  l i s ted  i n  Table  201 . 1 01  to  a  practica l  l evel  through  the  RISK MANAGEMENT 

PROCESS .  

When  selecti ng  the  requ i rements  to  be  tested ,  the  MANUFACTURER  needs  to  take  i n to  accoun t 
the  sensi ti vi ty to  the  EMC envi ronment,  probabi l i ty of EMC cond i tion  and  severi ty,  probabi l i ty 
and  contribution  to  unacceptable  RI SK  th rough  the  RISK MANAGEMENT PROCESS .  

The  accuracy of the  test i nstruments  used  to  assess  the  immun i ty of the  ME  EQUIPMENT  sha l l  
not be  affected  by the  e lectromagnetic  cond i tions  for the  test.  

The  test i nstrument shal l  not have  an  in fluence  on  the  immun i ty of the  ME  EQUIPMENT .  

On l y non- invasive  measurements  shal l  be  performed .  

ME  EQUIPMENT  being  tested  shal l  not  be  mod i fied  to  perform  th is  immun i ty test.  

Compliance is checked by inspection  of the RISK MANAGEMENT FILE.  

203  Radiation  protection  i n  d iagnostic X-ray equipment 

I EC 60601 -1 -3: 2008  and  I EC 60601 -1 -3 : 2008/AMD1 :201 3  appl ies  except as  fol l ows:  

203.4  General  requ i rements  

203.4. 1  Statement of compl iance  

Replacement:  

For MAMMOGRAPHIC X-RAY EQUIPMENT ,  or a  subassembly,  any statement of compl iance  wi th  the  
requ irements  of th is  s tandard  shal l  be  g i ven  i n  the  fol l owing  form :  

MAMMOGRAPHIC X-RAY EQUIPMENT  
++)

 I EC 60601 -2-45: 201 1  201 5  

++)
 MODEL OR TYPE  REFERENCE  

NOTE  Th is  i ncl udes  marking  on  the  ou ts i de  of ME  EQU I PMENT .  

Additional subclause:  

203.4.1 01  Qual i fying  conditions  for defined  terms  

203.4. 1 01 . 1  Electric  power 

The  e lectric  power i n  the  h igh -vol tage  ci rcu i t,  men tioned  i n  th is  particu lar standard  
i n  201 . 7 .9 . 2. 1 ,  general  i tems  c),  d ) ,  and  e)  i s  calcu lated  accord ing  to  the  formu la:  P = f U I  

where  

P  i s  the  e lectric  power 

f i s  the  factor depend ing  on  the  waveform  of the  X-RAY TUBE  VOLTAGE ,  se lected  as  below 

and  is  
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a)  0 , 95  for ME  EQUIPMENT  i ncl ud ing  a  s ix-peak HIGH -VOLTAGE  GENERATOR,  or 

b)  1 , 00  for ME  EQUIPMENT  i ncl ud ing  a  twelve-peak HIGH -VOLTAGE  GENERATOR  or a  constant  
poten tia l  HIGH -VOLTAGE  GENERATOR ;  or 

c)  for other ME  EQUIPMENT ,  the  most appropriate  value,  as  above,  chosen  accord ing  to  the  
waveform  of the  X-RAY TUBE  VOLTAGE ,  wi th  a  s tatement of the  value  se lected .  

U  i s  the  X-RAY TUBE  VOLTAGE  

I  i s  the  X-RAY TUBE  CURRENT  

203.4.1 01 .2  * LOADING  TIME  

LOADING  TIME  i s  measured  as  the  time in terval  between:  

– the  instant that the  X-RAY TUBE  VOLTAGE  h as  risen  for the  fi rst time to  a  va lue  of 75  %  of 
the  peak value;  and  

– the  i nstant  at wh ich  i t  fi na l l y d rops  be low the  same value.  

For ME  EQUIPMENT in  which LOADING  is controlled by electronic switching of the high voltage,  
using a  grid in  an electronic tube or in  the X-RAY TUBE,  the LOADING TIME  shall be determined 
as the time interval between the instant when the timing device generates the signal to start 
the IRRADIATION  and the instant when it generates the signal to terminate the IRRADIATION.  

For ME  EQUIPMENT in  which LOADING  is  controlled by simultaneous switching in  the primaries of 
both the high-voltage circuit and the heating supply for the filament of the X-RAY TUBE,  the 
LOADING TIME  shall be determined as the time interval between the instant when the X-RAY 
TUBE CURRENT first rises above 25 % of its maximum value and the instant when it finally falls 
below the same value.   

For other cases,  the  way the  LOADING  TIME  i s  con trol l ed  and  determ ined  shal l  be  described  i n  
the  RISK MANAGEMENT FI LE .  

NOTE  1  See  a l so  defi n i ti on  3 . 37  of I EC 60601 -1 -3: 2008  and  I EC 60601 -1 -3: 2008/AMD1 : 201 3.  

NOTE  2  These  requ i rements  are  adapted  from  I EC 60601 -2-7: 1 998  subclause  2 . 1 01 . 4 .  

203.5  ME  EQUIPMENT  i denti fication ,  marking  and  documents  

203.5.2  ACCOMPANYING  DOCUMENTS  

203.5.2 .4  Instructions  for use  

203.5.2 .4.2  Quanti tative information  

Addition:  

For MAMMOGRAPHIC X-RAY EQUIPMENT ,  the  X-RADIATION  dose  to  the  PATIENT  sha l l  be  described  
us ing  both  the  en trance  AIR KERMA  and  the  AVERAGE  GLANDULAR DOSE ,  determ ined  accord ing  to  
the  method  speci fied  by the  MANUFACTURER .  

203.6  RADIATION  management 

203.6.2  In i tiation  and  termination  of the  IRRADIATION  

203.6.2 . 1  Normal  in i ti ation  and  termination  of the  IRRADIATION  

Addition:  

Copyright International  Electrotechnical  Commission  



 – 26  – I EC 60601 -2-45:201 1  

  +AMD1 : 201 5  CSV   I EC  201 5  

203.6.2 . 1 . 1 01  Connections  of external  in terlocks  

MAMMOGRAPHIC X-RAY EQUIPMENT ,  except MOBI LE  MAMMOGRAPHIC X-RAY EQUIPMENT ,  shal l  be  
provided  wi th  connections  for at  l east one  external  e lectrical  device  separate  from  the  
MAMMOGRAPHIC X-RAY EQUIPMENT  that can  prevent the  X-RAY GENERATOR  from  starti ng  to  em i t  
X-RADIATION .  

MAMMOGRAPHIC X-RAY EQUIPMENT ,  except MOBI LE  MAMMOGRAPHIC X-RAY EQUIPMENT ,  shal l  be  
provided  wi th  connections  for at  l east one  external  e lectrical  device  separate  from  the  
MAMMOGRAPHIC X-RAY EQUIPMENT  that can  cause  the  X-RAY GENERATOR  to  s top  em i tti ng  X-
RADIATION .  

I f the  state  of the  s i gnals  from  these  external  e l ectrical  devices  i s  not  d isp layed  on  the  
CONTROL PANEL ,  the  ACCOMPANYING  DOCUMENTS  sha l l  contain  i n formation  to  the  RESPONSIBLE  

ORGANISATION  that  th is  s tate  shou ld  be  d isplayed  by visual  means  i n  the  i nstal lation .  

203.6.2 .2  Safety measures  against fai lu re  of normal  termination  of the  IRRADIATION  

Replacement:  

a)  Each  LOADING  shal l  be  i n i tiated  and  maintained  by means  of a  con trol  requ i ri ng  conti nuous  
actuation  by the  OPERATOR.  

b)  I t  shal l  not be  possib le  to  i n i ti ate  any un in tended  subsequent I RRADIATION  wi thou t re leasing  
the  control  by wh ich  the  previous  I RRADIATION  was  i n i tiated .  

c)  Means  shal l  be  provided  for the  OPERATOR  to  term inate  each  I RRADIATION  a t  any time 
before  i ts  i n tended  completion .  

d )  I n  the  case  of a  fa i l u re  of i ts  normal  term ination  the  I RRADIATION  sha l l  be  term inated  by a  
safety measure.  

e)  I f the  normal  term ination  is  not effected  upon  the  bas is  of an  on-going  X-RADIATION  
measurement,  continuous  actuation  by the  OPERATOR  i n  accordance  wi th  i tem  a)  shal l  
suffice  as  the  safety measure  requ ired  in  i tem  d )  above.  

f)  I f the  normal  term ination  depends  upon  an  on -going  X-RADIATION  measurement,  

– the  safety measure  shal l  comprise  means  for term ination  of I RRADIATION  i n  the  event of 
a  fa i l u re  of the  normal  term ination ;  

– the  CURRENT TIME  PRODUCT  shal l  be  l im i ted  to  no  more  than  800  mAs  per I RRADIATION  
un less  speci fi ed  and  j usti fied  by the  MANUFACTURER;  

– the  system  for normal  term ination  of I RRADIATION  and  the  system  used  for the  safety 
measure  shal l  be  separated  so  that a  fa i l u re  i n  one  system  does  not affect term ination  
by the  other system ;  

– a  vis ib le  i nd ication  at the  CONTROL PANEL  shal l  be  provided  whenever a  LOADING  has  
been  term inated  by the  safety means  requ i red .  Another LOADING  i n  the  same MODE  OF  

OPERATION  sha l l  not be  possib le  un ti l  a  con trol  device  provided  for resetti ng  has  been  
operated  at  the  CONTROL PANEL .  

g )  For MAMMOGRAPHIC X-RAY EQUIPMENT  provided  wi th  AUTOMATIC EXPOSURE  CONTROL  a  
method  by wh ich  the  OPERATOR  can  veri fy the  function ing  of the  AUTOMATIC EXPOSURE  

CONTROL  shal l  be  provided  and  the  i nstructions  for use  shal l  conta in  the  description  of that 
method .  

Compliance is checked by inspection  and by the appropriate  functional tests.  

203.6.3  RADIATION  dose and  RADIATION  QUALITY  

Replacement:  
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203.6.3. 1  Ad justment of RADIATION  dose  and  RADIATION  QUALITY  

203.6.3. 1 . 1  General  requ i rements  for the  ad justment of RADIATION  dose and  RADIATION  
QUALITY  

I t  sha l l  be  poss ib le  to  ad just the  RADIATION  QUALITY  and  the  quanti ty of X-RADIATION  to  match  
the  range  of breast th ickness  and  composi tion  correspond ing  to  the  I NTENDED USE  of the  
MAMMOGRAPHIC X-RAY EQUIPMENT .  

When  the  ad j ustment of the  quanti ty of X-RADIATION  contributi ng  to  the  image i s  made through  
a  manual  se lection  among  d iscrete  values  of LOADING  FACTORS  h aving  an  essentia l l y 
proportional  re lation  to  the  quan ti ty of X-RADIATION  produced ,  particu larl y values  for X-RAY 

TUBE  CURRENT,  LOADING  TIME  or  CURRENT TIME  PRODUCT ,  these  va lues  shal l  be  chosen  from  the  
series  R’ 1 0  or R’20  accord ing  to  I EC  60601 -1 -3: 2008 and  I EC  60601 -1 -3:2008/AMD1 : 201 3,  
Annex B .  

NOTE  Us ing  va l ues  accord i ng  to  th i s  geometri c  prog ressi on  hel ps  the  OPERATOR  i n  ad j usti ng  the  quanti ty of 
X-RADIATION  by amounts  that  are  j ust  s i gn i fi can t,  both  i n  terms  of X-RADIATION  d ose  to  the  PATI ENT  and  image  
qual i ty.  

Compliance is checked by inspection.  

203.6.3. 1 .2  Lineari ty of AIR KERMA  over l im i ted  in tervals  of  LOADING  FACTORS  

The  variation  of the  MEASURED  VALUES  of AIR KERMA  shal l  l i nearl y fo l l ow the  change  of the  
se lected  CURRENT TIME  PRODUCTS  over the  whole  range  of CURRENT TIME  PRODUCT  se lections  
avai l ab le,  wi th  an  accuracy equal  or better than  0 , 2.  

Compliance is checked by the following functional test:  

The linearity test shall be performed at 30 kV or at the nearest X-RAY TUBE VOLTAGE  setting 
available.  For the test,  pairs of X-RAY TUBE CURRENT TIME PRODUCT settings shall be selected 
as follows:  

– The lower value of the  first pair shall correspond to the lowest available CURRENT TIME 
PRODUCT setting.  For MAMMOGRAPHIC TOMOSYNTHESIS  this lower value shall be  the lowest 
CURRENT TIME PRODUCT setting available in  a  LOADING  of a  TOMOSYNTHESIS projection 
image acquisition series.  

– The ratio of the values of the selected CURRENT TIME PRODUCT settings  in  each pair shall 
be  as close as possible  to 2,  but not exceeding 2.  

– The higher value of the CURRENT TIME PRODUCT settings  in  each pair to  be  measured shall 
be  used as the  lower value of the  next pair of CURRENT TIME PRODUCT settings.  

– The higher value of the last pair shall correspond to the highest available CURRENT TIME 
PRODUCT setting and the lower value shall be half or next of half of the value 
corresponding to the highest available  CURRENT TIME PRODUCT setting.  

NOTE An example of this selection rule is the following:  If the available  CURRENT TIME PRODUCT settings are 10,  
12,  16,  20,  25,  32,  40,  50,  63,  80,  100 and 125 mAs,  the pairs to be  tested are:  10 and 20 mAs,  20 and 40 mAs,  40 
and 80 mAs and 63 and 125 mAs.  

The whole series of measurements required for the test shall be performed without long 
pauses and preferably within a  period of one  hour.  

Perform ten LOADINGS  for each selected X-RAY TUBE CURRENT TIME PRODUCT setting and 
measure the AIR KERMA  at a  fixed location 40 mm above the PATIENT SUPPORT.  Calculate the 
average of the  MEASURED VALUES of AIR KERMA  for each series of ten measurements.  

Calculate the linearity in  relation to each pair of settings according to the  following formula.  
The quotients of the averages divided by the respective selected X-RAY TUBE CURRENT TIME 
PRODUCTS  shall not differ by more than 0, 2 times the  mean value of the  following quotients:  

Copyright International  Electrotechnical  Commission  



 – 28  – I EC 60601 -2-45:201 1  

  +AMD1 : 201 5  CSV   I EC  201 5  

2
2,0|| 2

2

1

1

2

2

1

1 Q

K

Q

K

Q

K

Q

K
+

≤−  

where 

21 ,KK   are  the averages of the MEASURED VALUES  of AIR KERMA and 

Q1 ,  Q2   are  the selected CURRENT TIME PRODUCTS.  

203.6.3.2  Reproducibi l i ty of the  X-RADIATION  ou tput  

The  coefficien t of variation  of the  MEASURED VALUES  of AIR KERMA  sha l l  be  not g reater than  
0, 05  for any combination  of LOADING  FACTORS  over the  range  for I NTENDED USE .   

Compliance is checked by the  following functional test:  

Select a  set of LOADING FACTOR  combinations for the reproducibility tests,  including at least 
the following combinations:  

– highest available X-RAY TUBE VOLTAGE  with  the lowest available X-RAY TUBE CURRENT for 
that X-RAY TUBE VOLTAGE  

– lowest available X-RAY TUBE VOLTAGE  with the highest available X-RAY TUBE CURRENT for 
that X-RAY TUBE VOLTAGE  

– a combination of X-RAY TUBE VOLTAGE  and X-RAY TUBE CURRENT for the highest electrical 
power 

– a combination of X-RAY TUBE VOLTAGE  and X-RAY TUBE CURRENT for the lowest electrical 
power 

– for MAMMOGRAPHIC TOMOSYNTHESIS a combination of X-RAY TUBE VOLTAGE  specified by the 
MANUFACTURER and clinically justified,  with  the lowest CURRENT TIME PRODUCT setting 
available in  a  complete  LOADING  of a  TOMOSYNTHESIS  acquisition  series 

The series of measurements required for the test shall be performed without long pauses,  
preferably within  a  period of one  hour.  

Perform ten LOADINGS  for each of the combinations of LOADING FACTORS  selected and measure 
the AIR KERMA  at a  fixed location 40 mm above the  PATIENT SUPPORT 

Calculate the coefficient of variation for each series of MEASURED VALUES  of AIR KERMA .  

n
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K1 ,  K2 ,  Kn  are  the MEASURED VALUES  of AIR KERMA  

n   is the  number of measurements (10)  

K   is the  average of ten  measurements 
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203.6.4  Ind ication  of operational  states  

203.6.4.2  Ind ication  of LOADING  STATE  

Addition:  

203.6.4.2. 1 01  LOADING  STATE  i n  mammography 

A visual  i nd ication  on  the  CONTROL PANEL  shal l  i nd icate  the  LOADING  STATE .   

Term ination  of the  LOADING  STATE  shal l  be  unambiguousl y i nd icated  at  the  location  of the  
OPERATOR  by an  aud ible  s ignal ,  regard less  of whether term ination  is  determ ined  by the  ME  

EQUIPMENT  or by the  OPERATOR .  

I f the  LOADING  STATE  i s  i nd icated  by means  of a  s ing le  function  visual  i nd icator,  the  colour 
ye l l ow shal l  be  used .  

For MAMMOGRAPHIC TOMOSYNTHESIS  operation  the  LOADING  STATE  shal l  encompass  al l  acqu i red  
proj ections.   

Compliance is checked by inspection  

203.6.4.2. 1 02  READY STATE  i n  mammography 

Vis ib le  i nd ication  shal l  be  provided  on  the  CONTROL PANEL  i n d icating  the  state  when  one  
further actuation  of a  control  from  that CONTROL PANEL  wi l l  i n i ti ate  the  LOADING  of the  X-RAY 

TUBE  i n  RADIOGRAPHY .  

I f th is  state  i s  i nd icated  by means  of a  s ing le  function  visual  i nd icator,  the  colour g reen  shal l  
be  used .  

Compliance is checked by inspection.  

203.6.4.2. 1 03  Remote  ind ication  of READY STATE  i n  mammography 

Means  shal l  be  provided  for a  connection  to  enable  the  READY STATE  to  be  i nd icated  remotel y 
from  the  CONTROL  PANEL .  Th is  requ irement does  not appl y to  MOBI LE  MAMMOGRAPHIC X-RAY 

EQUIPMENT .  

203.6.4.3  Ind ication  of LOADING  FACTORS  and  MODES  of OPERATION  

Addition:  

For MAMMOGRAPHIC TOMOSYNTHESIS  acqu is i tion ,  wh ich  i nvolves  mu l ti ple  I RRADIATIONS ,  LOADING  

FACTORS  shal l  be  provided  after completion  of the  acqu is i ti on  for each  of these  I RRADIATIONS .  

NOTE  An  example  of implementati on  of th i s  requ i rement i s  th rough  usage  of DI COM  obj ects.  

203.6.4.3. 1 01  Units  of ind ication  

The  un i ts  of ind ication  shal l  be  as  fol lows:  

– for X-RAY TUBE  VOLTAGE ,  ki lovol ts  (kV);  

– for X-RAY TUBE  CURRENT,  m i l l i amperes  (mA);  

– for LOADING  TIME ,  seconds  (s)  or m i l l i seconds  (ms);  

– for I RRADIATION  TIME ,  seconds  (s)  or m i l l i seconds  (ms);  

– for CURRENT TIME  PRODUCT,  m i l l i ampere-seconds  (mAs).  
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Compliance is checked by inspection.  

203.6.4.3. 1 02  Accuracy of LOADING  FACTORS  

203.6.4.3. 1 02.1  General  

NOTE  Subclauses  203. 6. 4. 3. 1 02  and  203. 6. 4. 3. 1 03  contai n  requ i rements  on  operati ng  data  for MAMMOGRAPH IC  X-
RAY EQU IPMENT ,  as  part  of X-RAY GENERATORS  that  are  cons idered  essenti al  for protecti on  against  i ncorrect  ou tpu t.  

The  requ irements  of th is  subclause  appl y to  the  accuracy of a l l  va l ues  of LOADING  FACTORS ,  
whether ind icated ,  fixed  or preselected  when  compared  wi th  MEASURED  VALUES  of the  same 
LOADING  FACTOR.  

Compliance is determined by tests according to 203. 6. 4. 3. 104 103.  

203.6.4.3. 1 02.2  Accuracy and  reproducibi l i ty of X-RAY TUBE  VOLTAGE  

a)  The  X-RAY TUBE  VOLTAGE  shal l  be  accurate  wi th in  ±  5  %  of the  I NDICATED VALUE  wi th in  the  
selectable  range.  

b)  The  coefficien t of variation  of the  X-RAY TUBE  VOLTAGE  shal l  be  equal  to  or l ess  than  0, 05.  

c)  The  PERCENTAGE  RIPPLE  of ou tput vol tage  of the  HIGH -VOLTAGE  GENERATOR  shal l  not 
exceed  4.  

203.6.4.3. 1 02.3  Accuracy of X-RAY TUBE  CURRENT  

For operation  of MAMMOGRAPHIC X-RAY EQUIPMENT  where  the  X-RAY TUBE  CURRENT  shal l  can  be  

i ndependentl y selected ,  i ts  va lue  shal l  be  accurate  wi th in  ±  20  %  of the  I NDICATED VALUE  
wi th in  the  selectable  range.  

203.6.4.3. 1 02.4  Accuracy of LOADING  TIME  

I n  any speci fi ed  combination  of MAMMOGRAPHIC X-RAY EQUIPMENT  wi th  sub-assembl ies  For 
operation  of MAMMOGRAPHIC X-RAY EQUIPMENT where  the  LOADING  TIME  can  be  i ndependentl y 

selected ,  the  error on  the  va lue  of the  LOADING  TIME  sha l l  not be  greater than  ±  ( 1 0  %  +  1  ms)  
for combinations  of LOADING  FACTORS  representing  the  selectable  range.  

Th is  subclause  i s  appl icable  on l y i f the  LOADING  TIME  i s  equal  to  the  I RRADIATION  TIME  of the  
EFFECTIVE  IMAGE  RECEPTION  AREA  at  each  poin t  or e lemen t of the  X-RAY IMAGE  RECEPTOR.  

NOTE  An  example  for MAMMOGRAPH IC  X-RAY EQU IPMENT  where  th i s  subclause  i s  not  appl i cable  are  s l ot  scann ing  
systems.  

203.6.4.3. 1 02.5  Accuracy of CURRENT TIME  PRODUCT  

I n  any speci fied  combination  of MAMMOGRAPHIC X-RAY EQUIPMENT  wi th  sub-assembl ies,  the  
error on  the  va lue  of the  X-RAY TUBE  CURRENT TIME  PRODUCT  shal l  not be  greater than  

±  (1 0  %  +  0 , 2  mAs)  from  i ts  se lected  value  for any combination  of LOADING  FACTORS .  Th is  
requ irement also  appl i es  i n  cases  when  the  CURRENT TIME  PRODUCT  i s  derived  by calcu lation .   

For MAMMOGRAPHIC TOMOSYNTHESIS  operation  the  CURRENT TIME  PRODUCT  shal l  be  the  sum  of 
the  respective  CURRENT TIME  PRODUCTS  of the  i nd ividual  projections.    

203.6.4.3. 1 03  Test  condi tions  for the accuracy of loading  factors  

203.6.4.3. 1 03.1  Accuracy and  reproducibi l i ty of X-RAY TUBE  VOLTAGE  

Measurements shall be  made at 30 kV or at the X-RAY TUBE VOLTAGE  specified by the 
MANUFACTURER  if clinically justified.  Measurements shall also be made at 30 kV,  the lowest 
and highest selectable values of the X-RAY TUBE VOLTAGE  and at the lowest,  medium and 
highest selectable values of CURRENT TIME PRODUCT.  
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Complete each set of ten measurements for each combination of X-RAY TUBE VOLTAGE and 
CURRENT TIME PRODUCT preferably within a  time period of one hour.  

Calculate the average Check each measured value and the  coefficient of variation for each 
series of measurement to verify compliance.  

203.6.4.3. 1 03.2  Accuracy of X-RAY TUBE  CURRENT  

One measurement shall be made for the lowest INDICATED VALUE  of X-RAY TUBE CURRENT with  
the highest INDICATED VALUE  of X-RAY TUBE VOLTAGE  and the shortest INDICATED VALUE  of 
LOADING TIME.  

One measurement shall be made for the lowest INDICATED VALUE  of X-RAY TUBE CURRENT with 
the highest INDICATED VALUE  of X-RAY TUBE VOLTAGE  and a  LOADING TIME  of approximately 1  s.  

One measurement shall be made for the highest INDICATED VALUE  of X-RAY TUBE CURRENT with 
the highest available X-RAY TUBE VOLTAGE  and a  LOADING TIME  of approximately 1  s.  

203.6.4.3. 1 03.3  Accuracy of LOADING  TIME  

One measurement shall be made for the lowest INDICATED VALUE  of LOADING TIME  with the 
highest INDICATED VALUE  of X-RAY TUBE VOLTAGE  and any INDICATED VALUE  of X-RAY TUBE 
CURRENT.  

One measurement shall be made for the lowest INDICATED VALUE  of LOADING TIME  and the  
highest available electric power,  P.  

203.6.4.3. 1 03.4  Accuracy of CURRENT TIME  PRODUCT  

One measurement shall be made for the lowest INDICATED VALUE  of CURRENT TIME PRODUCT 
and the highest available  X-RAY TUBE VOLTAGE.  

One measurement shall be made for the highest INDICATED VALUE  of CURRENT TIME PRODUCT 
and the lowest available X-RAY TUBE VOLTAGE.  

203.6.4.3. 1 04  Ind ication  of ADDED FILTERS  

I f X-RAY EQUIPMENT  has  provis ions  to  se lect  ADDED FI LTERS  by remote  con trol  or au tomatic  
systems,  the  selected  ADDED FI LTER  shal l  be  ind icated  on  the  CONTROL PANEL .  I n  cases  where  
the  FI LTER  change  is  au tomatic,  th is  i nd ication  may be  d isp layed  after the  term ination  of 
I RRADIATION .   

Compliance is checked by inspection and by the appropriate functional tests.  

203.6.4.4  Ind ication  of automatic  modes  

Addition:  

For MAMMOGRAPHIC X-RAY EQUIPMENT  i n  wh ich  control  of exposure  cond i ti ons  i s  ach ieved  by 
au tomatic variation  of one  or more  LOADING  FACTORS ,  ADDED FI LTERS  or  TARGET,  i n formation  
about the  range  and  in terrelation  of these  LOADING  FACTORS  shal l  be  g i ven  in  the  instructions  
for use.  

Compliance is checked by inspection and by the appropriate functional tests.  

203.6.4.5  Dosimetric  Ind ications  

Addition:  
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For MAMMOGRAPHIC X-RAY EQUIPMENT  wi th  an  i n tegrated  d i g i ta l  X-RAY IMAGE  RECEPTOR  the  
AVERAGE  GLANDULAR DOSE  shal l  be  ind icated  for each  acqu ired  image.  

For  MAMMOGRAPHIC TOMOSYNTHESIS  the  AVERAGE  GLANDULAR DOSE  to  be  i nd icated  shal l  be  the  
cumu lati ve  AVERAGE  GLANDULAR DOSE  over the  enti re  tomograph ic acqu is i ti on .  

203.6.5  AUTOMATIC  CONTROL SYSTEM  

Replacement:  

203.6.5. 1  General  AEC  requ irements  for MAMMOGRAPHIC  X-RAY EQUIPMENT  

MAMMOGRAPHIC X-RAY EQUIPMENT  shal l  be  provided  wi th  AUTOMATIC EXPOSURE  CONTROL .  

NOTE  The  i ncl us ion  of a  manual  mode  option  i s  not  i n  con trad iction  to  these  requ i rements  and  may be  usefu l  i n  
special  cases.  

The  performance  requ i red  for the  I NTENDED USE  of AUTOMATIC EXPOSURE  CONTROLS  shal l  be  
determ ined  in  the  RISK MANAGEMENT  PROCESS  and  be  veri fied  by appropriate  tests.  

Compliance is checked by inspection and by the appropriate functional tests.  

203.6.5.2  AEC requ irements  for MAMMOGRAPHIC  X-RAY EQUIPMENT  wi thout  an  in tegrated  
X-RAY IMAGE RECEPTOR  

NOTE  Wi th in  th i s  subclause  a  storage  phosphor reader,  i ncl uded  wi th  the  ori g i nal  MAMMOGRAPH IC  X-RAY 

EQU IPMENT,  or i nd icated  as  compatible  wi th  i ts  I N TENDED  USE ,  i s  cons idered  as  an  i n tegrated  d i g i ta l  X-RAY I MAGE  

RECEPTOR.  The  type  test  for a  combination  of MAMMOGRAPH IC  X-RAY EQU IPMENT  wi thout  an  i n teg rated  X-RAY I MAGE  

RECEPTOR  wi th  a  s torage  phosphor p l ate  and /or reader or other d i g i tal  detector i s  the  responsibi l i ty of the  system  
i n teg rator and  may be  carried  ou t  accord ing  to  203. 6. 5. 3.   

MAMMOGRAPHIC X-RAY EQUIPMENT  wi thou t an  i n tegrated  X-RAY I MAGE  RECEPTOR  on l y requ ire  the  
use  of fi lm   for testing  the  AEC performance.  For MAMMOGRAPHIC X-RAY EQUIPMENT  wi thou t an  
i n tegrated  X-RAY IMAGE  RECEPTOR ,  the  ACCOMPANYING  DOCUMENTS  shal l  con tain  necessary 
i n formation  or l im i tations  on  the  characteristics  of the  X-RAY I MAGE  RECEPTOR  that can  be  used  
i n  order to  meet the  requ i red  performance.  

MAMMOGRAPHIC X-RAY EQUIPMENT  i n tended  to  be  used  wi th  certa in  non- in tegrated  d ig i ta l  X-RAY 

IMAGE  RECEPTORS  on l y may be  tested  wi th  such  d i g i tal  X-RAY IMAGE  RECEPTORS  accord ing  to  
203.6.5. 3.  

I n  other cases  the  AEC function  shal l  main tain  fi lm  optical  dens i ty wi th in  an  appropriate  range  
when  the  th ickness  of a  breast equ ivalent materia l  i s  varied  over an  appropriate  range  and  the  
X-RAY TUBE  VOLTAGE  i s  varied  appropriatel y for such  th ickness  over the  range  recommended  
by the  MANUFACTURER  for cl i n ical  use.  The  appropriate  combination  of X-RAY TUBE  VOLTAGE  
and  th ickness  of the  object i s  to  be  s tated  by the  MANUFACTURER.  The  AEC shal l  be  operable  
i n  a l l  combinations  of cl i n ical l y re levan t configurations  of the  MAMMOGRAPHIC X-RAY 

EQUIPMENT ,  e . g . ,  g ri d ,  no  gri d ,  magn i fication  and  ( i f appl icable)  stereotactic modes,  and  wi th  
various  TARGET/FI LTER  combinations.  

a)  Test method 

Measure the optical density of radiograms of PHANTOMS  made of breast tissue equivalent 
material,  produced with  the AUTOMATIC EXPOSURE CONTROL  in  operation.  Determine the 
variations in  density for different PHANTOM  thickness and for different X-RAY TUBE VOLTAGES.  

b)  Test arrangement 

Use a  test arrangement with the following characteristics:  

1)  A  DIRECT FOCAL DISTANCE,  remaining unchanged for all tests in  a  series.  
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2)  Select the X-RAY TUBE VOLTAGE,  TARGET,  and FILTRATION  to reflect the PHANTOM  
thickness.  Select the  density control to the  value that is typically used clinically.  

3)  An 18 cm   24 cm radiographic cassette for mammography,  the same cassette being 
used for all tests in  a  series.  If the MAMMOGRAPHIC X-RAY EQUIPMENT includes more 
than one PATIENT SUPPORT then the AEC shall also be tested using these 
arrangements.  

4)  Test the thickness range from 20 mm to 70 mm in steps of 10 mm.  The size of the  
PHANTOMS  shall provide sufficient coverage of the AEC detector,  for example  
10 cm   1 5 cm or a  semicircle with a  radius of 100 mm.  A  larger size is recommended 
to generate clinically relevant distributions of SCATTERED RADIATION.  The PHANTOM  shall 
extend 10 mm beyond the chest wall edge of the PATIENT SUPPORT and at least 10 mm 
beyond the edge of the AEC detector.  

5)  If the grid can be removed,  or PATIENT SUPPORT without a  grid is provided,  the AEC 
function shall also be tested for these configurations.  

6)  Provision for accurate and reproducible  film processing and for measuring the optical 
density of processed films.  The film processor stability during the AEC test shall 
regularly be tested and demonstrated with a  sensitometer test,  at least at the  
beginning,  half way through the test and at the end.  It is not appropriate to divide the 
test into different parts,  and it is also impossible  to make this test if the processor is 
not stable.  If there is a  small drift in  processor performance during the test period,  this 
drift must be taken into consideration  when making the evaluation.  

c)  Radiographic film and intensifying screen 

Use the same combination of radiographic film,  intensifying screen and radiographic cassette 
according to the information given in  the instructions for use.  If a  different intensifying screen  
is recommended for special procedures,  i. e. ,  stereotaxy or magnification,  the AEC shall also 
be tested using this arrangement.  

d)  Setting the AUTOMATIC EXPOSURE CONTROL  

–  Position the PHANTOM  on  the PATIENT SUPPORT and ensure that it overlaps the area of 
the AEC sensor.  

– For settings follow the instructions for use.  

e)  Compliance criteria  

MEASURED VALUES  of optical density shall be within 0, 3 for 20 mm to 70 mm of tissue-
equivalent material.  

203.6.5.3  AEC  requ i rements  for MAMMOGRAPHIC  X-RAY EQUIPMENT  provided  with  an  
in tegrated  d ig i tal  X-RAY IMAGE RECEPTOR  

203.6.5.3. 1  General  requ i rements  

NOTE  Wi th in  th i s  subclause  a  storage  phosphor reader,  i ncl uded  wi th  the  ori g i nal  MAMMOGRAPH IC  X-RAY 

EQU IPMENT,  or i nd icated  as  compatible  wi th  i ts  I N TENDED  USE ,  i s  cons idered  as  an  i n tegrated  d i g i ta l  X-RAY I MAGE  

RECEPTOR.  

The  performance of the  AEC shal l  be  evaluated  by j o i n tl y assess ing  image qual i ty,  as  
measured  by the  CONTRAST TO NOISE  RATIO  i n  speci fied  cond i tions,  and  the  dose  to  the  
PATIENT,  as  characterized  by the  AVERAGE  GLANDULAR DOSE ,  and  comparing  them  to  the  
speci fications  provided .  

For MAMMOGRAPHIC TOMOSYNTHESIS  equ ipment th is  requ i rement may be  assessed  i n  proj ection  
images.  

The  appropriate  combination  of X-RAY TUBE  VOLTAGE  and  th ickness  of the  object i s  to  be  stated  
by the  MANUFACTURER.  The  AEC shal l  be  operable  i n  a l l  combinations  of cl in ical l y relevant 
configurations  of the  MAMMOGRAPHIC X-RAY EQUI PMENT ,  e . g . ,  g ri d ,  no  gri d ,  magn i fication  ( i f 
appl icable)  tomosynthes is  and  stereotactic modes,  and ,  when  appl icable,  wi th  the  d i fferen t  
TARGET/FI LTER  combinations.  
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Al l  configurations  of combinations  of setti ngs  of the  MAMMOGRAPHIC X-RAY EQUIPMENT  (e . g . ,  
magn i fication ,  tomosyn thesis  and  stereotactic modes)  that use  AEC LOADINGS  shal l  be  
evaluated  per the  speci fications  of the  MANUFACTURER.  

NOTE  An  example  for these  tests  can  be  found  i n  I EC 61 223-3-2 : 2007  and  i s  i ncl uded  i n  203. 6. 5. 3. 3 .  

203.6.5.3.2  AEC  reproducibi l i ty 

The  reproducibi l i ty of the  AEC shal l  be  evaluated  by repeated l y imag ing  a  PHANTOM  u nder 
speci fied  cond i tions,  measuring  the  variations  i n  X-RAY TUBE  LOADING  (mAs),  AIR KERMA or 
average  PIXEL  va l ue,  and  comparing  the  resu l ts  wi th  the  speci fications  as  described  i n  c)  
Compl iance  cri teria,  below.  

a)  Test method 

Using clinically relevant X-RAY TUBE VOLTAGE  and TARGET/FILTER  combinations,  measure one 
of the quantities  

– X-RAY TUBE  LOADING  (mAs);  

– AIR KERMA  at a  fixed position between the X-RAY SOURCE ASSEMBLY and the  X-RAY IMAGE 
RECEPTOR;  

– average value of linearised PIXEL  values in  a  region of interest of the image of the 
PHANTOM;  

for five routine LOADINGS  with  PHANTOMS made of breast tissue-equivalent material,  water or 
Polymethylmethacrylate (PMMA) ,  determine the variation in  the measured quantity for each 
LOADING  relative to the mean value for the LOADING  series.  

For MAMMOGRAPHIC TOMOSYNTHESIS  equipment the PIXEL  values in  a  region of interest shall be 
assessed in  projection  images  of the  PHANTOM.  

Additionally,  if an  AEC adjustment or correction control is provided,  measure the selected 
quantity as listed in  a)  above at each MANUFACTURER  specified control step using the same X-
RAY TUBE VOLTAGE,  TARGET/FILTER,  and PHANTOM  configurations and determine the variation for 
each  respective LOADING.  

b)  Test arrangement 

Use a  test arrangement with the following characteristics :  

1)  a  DIRECT FOCAL DISTANCE  remaining unchanged for all tests in  a  series;  

2)  dosimeters or other measurement instrumentation should be positioned to avoid 
interference with  AEC sensor.  

c)  Compliance criteria  

Compliance is achieved if no MEASURED VALUE  of the selected quantity differs by more than  

±  15 % from the mean value for the test LOADINGS or,  as  appropriate,  the  MANUFACTURER ’S  
speci fication .  

203.6.5.3.3  AEC  th ickness  response  

The response  of the  AEC to  d i fferent breast th icknesses  shal l  be  evaluated  by j oi n tl y 
assess ing  image qual i ty,  as  measured  by the  CONTRAST TO  NOISE  RATIO ,  and  the  dose  to  the  
PATIENT,  as  characterized  by the  AVERAGE  GLANDULAR DOSE ,  and  comparing  them  to  the  
speci fications  provided .  

a)  Test method 

Measure the CONTRAST TO NOISE  RATIO  of radiograms and AVERAGE GLANDULAR DOSE  of 
PHANTOMS  made of breast tissue equivalent material,  produced with  the AUTOMATIC 
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EXPOSURE CONTROL  in  operation.  Determine these quantities,  in  all operational modes,  for 
PHANTOM  thicknesses from 20 mm to 70 mm in  steps of 10 mm.  

b)  Compliance criteria  

The MEASURED VALUE  of the AVERAGE GLANDULAR DOSE  shall not exceed the 
MANUFACTURER's specification,  and the CONTRAST TO NOISE RATIO  shall not be lower than 
the MANUFACTURER's specification .  

For MAMMOGRAPHIC TOMOSYNTHESIS  the  AVERAGE GLANDULAR DOSE  shall be the cumulative 
AVERAGE GLANDULAR DOSE  over the entire  tomographic acquisition.  

For MAMMOGRAPHIC TOMOSYNTHESIS  the  CONTRAST TO NOISE  RATIO  shall be assessed in  
each  of the projection  images.  

203.6.7  Imaging  performance  

203.6.7 .3  NOMINAL FOCAL SPOT VALUE  

Addition:  

The requ i rements  of the  col l atera l  s tandard  are  cons idered  as  met i f the  NOMINAL FOCAL SPOT 

VALUE  of the  X-RAY TUBE  speci fied  to  be  used  i n  con tact mode i s  smal l er than  or equal  to  0 , 4  
accord ing  to  I EC  60336,  and  i f the  NOMINAL FOCAL SPOT VALUE  speci fi ed  to  be  used  in  
geometric magn i fication  cond i tions  i s  smal ler than  or equal  to  0 , 2  accord ing  to  I EC  60336.  

203.6.7.4  RADIATION  DETECTOR  or X-RAY IMAGE RECEPTOR  

Replacement:  

203.6.7.4. 1  Non-integrated  X-RAY IMAGE  RECEPTOR  

I f no  X-RAY I MAGE  RECEPTOR  i s  i n tegrated  i n  the  system ,  examples  of X-RAY IMAGE  RECEPTOR  
types  or requ ired  performances  shal l  be  described  i n  the  ACCOMPANYING  DOCUMENTS .  Th is  
may include  

– rad iograph ic cassettes  wi th  i n tens i fying  screens,  rad iograph ic fi lms:  sens i tometric  
properties  accord ing  to  I SO  9236-3: 1 999;  

– non- in tegrated  storage  phosphor screens  and  readers.  

203.6.7.4.  2  In tegrated  X-RAY IMAGE  RECEPTOR  

203.6.7 .4.2. 1  General  

I f a  d ig i ta l  X-RAY IMAGE  RECEPTOR  i s  i n tegrated  i n  the  MAMMOGRAPHIC X-RAY EQUIPMENT ,  i ts  
con tribu tion  to  the  metrics  of imag ing  performance shal l  be  speci fi ed  i n  the  RISK MANAGEMENT 

F I LE  i n  accordance wi th  I EC  62220-1 -2.  Th is  contribu tion  shou ld  ensure  the  efficien t use  of X-
RADIATION .  

Compliance is checked by inspection of the  RISK MANAGEMENT FILE.  

203.6.7.4.2.2  DEFECTIVE  DETECTOR ELEMENTS  

The MANUFACTURER  shal l  speci fy 

– the  maximum  acceptable  number of i solated  DEFECTIVE  DETECTOR ELEMENTS  i n  the  en ti re  
IMAGE  RECEPTION  AREA  and  the  maximum  acceptable  number i n  any subd ivis ion  wi th  their 
d istribu tion  over the  I MAGE  RECEPTION  AREA;  

– the  maximum  acceptable  s i ze  and  number of connecting  DEFECTIVE  DETECTOR ELEMENTS  
and  thei r d is tribu tion  i n  the  enti re  I MAGE  RECEPTION  AREA  and  the  maximum  acceptable  
number i n  any subd ivis ion  and  d istribu tion  over the  I MAGE  RECEPTION  AREA  of connecting  
DEFECTIVE  DETECTOR ELEMENTS  g rouped  by topology type  (e. g . ,  2  ad j acent detector 
e lemen ts,  3  ad j acent detector e lements,  2    2  ad jacent detector e lements,  etc. ) ;  
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– the  maximum  acceptable  number of defecti ve  l i nes,  co lumns  and  segments,  and  the  
m in imum  acceptable  d is tance  between  defective  l i nes  or columns  wi th  thei r wid th ,  l eng th  
and  d istribu tion  over the  en ti re  I MAGE  RECEPTION  AREA  and  the  maximum  acceptable  
number i n  any subd ivis ion  and  d istribu tion  over the  I MAGE  RECEPTION  AREA.  

These  defects  shal l  not  s ign i fican tl y degrade  the  l evel  of image qual i ty requ i red  for the  
I NTENDED USE .  

The  MANUFACTURER  shal l  determ ine,  describe,  and  speci fy the  acceptable  properties ,  
numbers,  pos i ti ons  and  arrangements  of the  DEFECTIVE  DETECTOR ELEMENTS  i n  the  RISK 

MANAGEMENT FI LE .  

Means  shal l  be  provided  

– to  determ ine  and  i denti fy the  DEFECTIVE  DETECTOR ELEMENTS  present i n  the  d ig i tal  X-RAY 

IMAGE  RECEPTOR  accord ing  to  the  categories  above;  

– to  a l l ow the  RESPONSIBLE  ORGANISATION  to  determ ine  whether the  d ig i ta l  X-RAY IMAGE  

RECEPTOR  performs  accord ing  to  i ts  speci fications,  before  degradation  of the  image qual i ty 
performance  requ i red  for the  I NTENDED USE  occurs;  

– to  generate  or update  the  description  of the  DEFECTIVE  DETECTOR ELEMENTS  to  be  used  
during  the  replacement PROCESS  speci fied  i n  203. 6. 7 .4 . 2 . 3,  i f requ ired .  Means  may be  
provided  to  make th is  description  avai l able  to  the  RESPONSIBLE  ORGANISATION .  

The  i nstructions  for use  shal l  contain  i nstructions  on  how and  when  to  use  the  provided  
means  as  a  part of the  qual i ty control  procedures,  or of the  maintenance  of ME  EQUIPMENT ,  to  
be  performed  by the  RESPONSIBLE  ORGANISATION  or u nder i ts  responsibi l i ty.  

Compliance is checked by inspection of the RISK MANAGEMENT FILE  and the ACCOMPANYING 
DOCUMENTS.  

203.6.7.4.2.3  * Replacement of data  orig inating  from  DEFECTIVE  DETECTOR ELEMENTS  

Means  shal l  be  provided  to  replace  the  RAW DATA  orig inating  from  the  DEFECTIVE  DETECTOR 

ELEMENTS  by appropriate  data,  i n  such  a  way that the  correspond ing  p icture  e lements  do  not 
show a  s i gn i ficant  vi sual  degradation  compared  to  the  data  provided  by the  non-defective  
detector e lement of an  otherwise  equ ivalent  d ig i ta l  X-RAY IMAGE  RECEPTOR.  

Th is  replacement PROCESS  shal l  match  the  current state  of the  d i g i ta l  X-RAY IMAGE  RECEPTOR,  
or the  l atest description  of i ts  DEFECTIVE  DETECTOR ELEMENTS .  

The  replacement PROCESS  shal l  be  appl i ed  to  a l l  images  speci fi ed  for the  I NTENDED USE  i n  
cl in ica l  practice.  

The  RISK MANAGEMENT FI LE  shal l  i nclude  

– the  description  of the  replacement PROCESS ,  

– the  speci fication  of the  performance  provided  by the  replacement PROCESS ,  

– the  j usti fication  for i ts  capabi l i ty to  fu l fi l  the  need .  

Means  shal l  be  provided  to  i n form  the  RESPONSIBLE  ORGANISATION  i f the  curren tl y appl ied  
replacement PROCESS  d oes  or does  not  a l l ow ach ievement of the  speci fi ed  performance.  
These  means  may be  au tomatic,  or part  of the  qual i ty control  procedures  to  be  performed  by 
the  RESPONSIBLE  ORGANISATION .  The  i nstructions  for use  shal l  conta in  i nstructions  on  how and  
when  to  use  these  means,  together wi th  the  description  of the  measures  to  be  taken  in  cases  
of fa i lu re.  

Compliance is checked by inspection of the RISK MANAGEMENT FILE  and the ACCOMPANYING 
DOCUMENTS.  
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203.6.7.4.2.4  Image homogeneity 

The  l ocal  variations  i n  the  image generated  by the  i n tegrated  d ig i tal  X-RAY IMAGE  RECEPTOR  of 
MAMMOGRAPHIC X-RAY EQUIPMENT  shal l  not degrade  the  image qual i ty performance requ ired  for 
the  I NTENDED USE .  

NOTE  1  Parti cu l ar sources  of image  non -homogenei ty i ncl ude  

– offset  variabi l i ty of i nd ivi dual  d etector e l ements ;  

– gain  variabi l i ty of the  i nd i vi dua l  detector e l ements ;  

– for scann i ng  MAMMOGRAPH I C  X-RAY EQU IPMENT  scan  veloci ty vari abi l i ty.  

NOTE  2  An  add i ti onal  source  of image  non -homogenei ty i s  the  non-un i form i ty of the  X-RAY F I ELD .  

The  RISK MANAGEMENT F I LE  shal l  contain  the  speci fication  and  j usti fication  for the  image 
homogenei ty requ i red  i n  cl in ical  practice  accord ing  to  the  I NTENDED USE ,  over the  range  of X-
ray energ ies  effectivel y u sed  (combinations  of TARGET  materia l ,  TOTAL FI LTRATION ,  X-RAY TUBE 

VOLTAGE ,  object th ickness),  and  the  d ynam ic range  of the  X-RAY I MAGE  RECEPTOR  expressed  
re lati ve  to  the  NOMINAL  operati ng  l evel  (or l evels) .  

Means  shal l  be  provided  

– to  correct each  image  used  in  cl in ica l  practice  i n  order to  reach  the  speci fied  homogenei ty;  

– to  i n form  the  RESPONSIBLE  ORGANISATION  i f the  curren t homogenei ty of images  is  
acceptable  or not.  These  means  may be  au tomatic or part of the  qual i ty con trol  
procedures  to  be  performed  by the  RESPONSIBLE  ORGANISATION .  I n  the  l atter case,  the  
i nstructions  for use  shal l  con ta in  instructions  on  how and  when  to  use  these  means,  
together wi th  the  description  of the  measures  to  be  taken  i n  cases  of fa i lu re.  

Compliance is checked by inspection of the RISK MANAGEMENT FILE and the ACCOMPANYING 
DOCUMENTS.  

Additional subclauses:  

203.6.7. 1 01  Homogeneity of in tercepting  l ayers  in  the  X-RAY SOURCE  ASSEMBLY  

The  i n tercepting  layers  i n  the  X-RAY SOURCE  ASSEMBLY  sha l l  not generate  unacceptable  
ARTEFACTS  i n  the  rad iograph ic image.  

Th is  requ i rement shal l  be  met 

– for a l l  FOCAL SPOT/geometric  magn i fication  combinations  provided ;  

– for a l l  avai l able  combinations  of TARGET  materia l  and  ADDITIONAL FI LTRATIONS  a t  the  lowest 
appl icable  X-RAY TUBE  VOLTAGE ;  

– when  imag ing  a  PHANTOM  made  of a  un i form  plate  su fficient i n  overal l  area  to  cover the  
EFFECTIVE  IMAGE  RECEPTION  AREA  and  wi th  the  m in imum  th ickness  compatible  wi th  th is  X-
ray energy;  

– for non -in tegrated  X-RAY IMAGE  RECEPTORS :  us ing  the  X-RAY IMAGE  RECEPTOR  speci fi ed  i n  
203.6 .7. 4. 1  provid ing  the  h ighest sensi ti vi ty to  the  ARTEFACTS ;  i n  that case,  the  X-RAY 

IMAGE  RECEPTOR  shal l  be  p laced  on  an  auxi l i ary support,  avoid ing  the  i n fl uence of the  
regu lar X-RAY IMAGE  RECEPTOR  support;  

– for i n tegrated  X-RAY IMAGE  RECEPTORS ,  after removal  of a l l  l ayers  between  the  PHANTOM  
and  the  ENTRANCE  SURFACE  of the  X-RAY IMAGE  RECEPTOR;  

– us ing  the  most sensi ti ve  image viewing  cond i ti ons  used  i n  cl i n ica l  practice.  

The  deta i l ed  method  for determ ination  and  speci fication  of the  acceptable  ARTEFACTS  shal l  be  
i ncluded  i n  the  RISK MANAGEMENT FI LE .  
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Compliance is checked by inspection of the RISK MANAGEMENT FILE  and the ACCOMPANYING 
DOCUMENTS.  

203.6.7. 1 02  Motion  of the  ANTI-SCATTER GRID  under maximum compression  force  

For MAMMOGRAPHIC X-RAY EQUIPMENT  wi th  a  moving  ANTI -SCATTER GRID ,  the  appl ication  of the  
maximum  force  atta inable  for the  BREAST COMPRESSION  DEVICE  shal l  not impede the  motion  of 
the  ANTI -SCATTER GRID .  

Compliance is checked by the following test:  

The speed of the grid movement may be determined indirectly by using a  parameter that is 
related to the speed of the grid motion  (e. g. ,  frequency of the motor) .  

Actuate the grid operation and determine the speed of the grid motion without compression  
force.  

Apply the maximum attainable compression force to the BREAST COMPRESSION DEVICE.  Use the  
test object and procedure as explained in  203. 8. 5. 4. 102. 5.  

Actuate the grid operation and determine the speed of the  grid motion.  

Release the compression force.  

Repeat the test at ±  90º,  and at 180º or as close as possible to the suggested angles from the 
initial orientation of the MAMMOGRAPHIC X-RAY EQUIPMENT.  

Repeat the test procedure for all X-RAY IMAGE RECEPTOR  formats.  

Compliance is achieved if the application of the compression force does not significantly alter 
the speed of the  ANTI-SCATTER GRID  motion.  

NOTE  I t  i s  reasonabl e  to  combine  the  test  i n  203. 8. 5. 4 . 1 02. 5  wi th  the  above  test.  

203.6.7. 1 03  ARTEFACTS  from  grid  l ines  

203.6.7 . 1 03. 1  Requ irements  

Under viewing  cond i tions  as  appl ied  for d iagnosis  and  at the  speci fi ed  range  of phantom  
th ickness,  rotation  of MAMMOGRAPHIC X-RAY EQUIPMENT  and  compression  force,  no  an ti -scatter 
g rid  artefacts  shal l  be  d iscernable.  

203.6.7. 1 03.2  Test equ ipment  

The following test equipment is required:  

– PHANTOM  of 20 mm PMMA having sufficient cross-section to cover the EFFECTIVE IMAGE 
RECEPTION AREA  with the  PHANTOM;  

– an aluminium plate of 2 mm thickness and of dimensions sufficient to intercept the whole  
X-RAY BEAM  when mounted as described below;  

– if the X-RAY EQUIPMENT uses radiographic films: densitometer,  covering the optical density 
range from 0 to 4, 0;  radiographic cassettes with intensifying screens and radiographic 
films for each image format.  

203.6.7. 1 03.3  Test procedure  

Position the MAMMOGRAPHIC X-RAY EQUIPMENT to acquire a  cranio-caudal projection of the 
breast and set the X-RAY EQUIPMENT in  a  condition that is provided for grid mammography.  
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Mount a  compression plate that is designed for the maximum attainable compression force 
and for the X-RAY IMAGE RECEPTOR  format used.  Fix the  aluminium plate between the X-RAY 
SOURCE ASSEMBLY and the compression plate so that it will completely cover the X-RAY BEAM.  
Make an exposure in  AEC mode to determine the proper CURRENT TIME PRODUCT.  Remove the 
aluminium plate,  and place the PMMA PHANTOM  on  the PATIENT SUPPORT,  centred laterally,  
and with one edge as close as possible to that edge of the  PATIENT SUPPORT that is intended 
to be adjacent to the PATIENT'S  chest wall.  Irradiate,  using the previously determined proper 
CURRENT TIME PRODUCT and PROCESS  the X-ray image.  

The test shall be performed at 90-degree intervals of the rotational position of the  

MAMMOGRAPHIC X-RAY EQUIPMENT (0º,  ±  90º and 180º or as close as possible to the suggested 
angles) .  

203.6.7. 1 03.4  Test evaluation  

Compliance is achieved if no grid lines are visible  in  any of the test images.  

203.6.7. 1 04  Maximum  LOADING  TIME  

203.6.7 . 1 04. 1  Minimum AIR KERMA RATE  

Requ irements  i n  th is  subclause  appl y to  MAMMOGRAPHIC  X-RAY EQUI PMENT  wi thou t an  
i n tegrated  X-RAY IMAGE  RECEPTOR ,  for the  l argest selectable  FOCAL SPOT  and  an  X-RAY TUBE  

VOLTAGE  of 28  kV.  

I f mol ybdenum  is  used  as  materia l  for the  TARGET  and  for the  EDGE  FI LTER,  MAMMOGRAPHIC  X-
RAY EQUIPMENT  sha l l  be  capable  of producing  a  m in imum  AIR KERMA RATE  of 7 , 0  mGys

-1
 at  any 

DIRECT FOCAL DI STANCE  wi th in  the  I NTENDED USE .  For other combinations  of TARGET  and  edge  
FI LTER  the  m in imum  AIR KERMA  RATES  shal l  be  determ ined  by appl ying  the  factors  g i ven  i n  
tab le  203. 1 01 .  The  MAMMOGRAPHIC X-RAY EQUIPMENT  shal l  be  capable  of main tain ing  the  
requ i red  m in imum  AIR KERMA RATE  for a  LOADING  TIME  of at l east  3  s .  

Table  203. 1 01  – M in imum values  of TOTAL F ILTRATION  and  factors  for determin ing  the  
min imum AIR KERMA RATE  

TARGET/  
EDGE  F ILTER  

Mo/ 
Mo 

Mo/ 
Rh  

W/ 
Mo 

W/ 
Rh  

Rh/ 
Rh  

M in imum  
TOTAL  

F ILTRATION  

30  µm  Mo  25  µm  Rh  60  µm  Mo  50  µm  Rh  25  µm  Rh  

Factor 1 , 0  0 , 86  0 , 41  0 , 38  0 , 58  

NOTE  Each  factor i s  g i ven  as  the  rati o  between  typical  speci fi c  X-RADIATION  ou tpu t  val ues  (µGy/mAs)  for the  
respecti ve  TARGET/FI LTER  combinati on  and  for the  combination  Mo/Mo,  at  an  X-RAY TUBE  VOLTAGE  of 28  kV.  

 

Test arrangement:  

Arrange the  X-RAY SOURCE ASSEMBLY,  the  DIAPHRAGM  and the RADIATION DETECTOR  for 
measurement under NARROW BEAM CONDITION  without the compression plate.  Ensure that the 
RADIATION QUALITY of the X-RAY BEAM  emerging from the X-RAY SOURCE ASSEMBLY complies 
with applicable specified conditions for NORMAL USE.  If no such conditions are specified,  
ensure that the TOTAL FILTRATION  in  the X-RAY SOURCE ASSEMBLY is such as to comply with 
IEC 60601-1-3:2008 and IEC 60601-1-3:2008/AMD1 : 201 3  as applicable.  Measure the AIR 
KERMA  at a  point 40 mm above the PATIENT SUPPORT and 60  mm from the chest wall side on 
the centre line.  

Compliance is checked by tests.  
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203.6.7. 1 04.2  Maximum LOADING  TIME  using  a  typical  MODE  OF  OPERATION  

Requ irements  i n  th is  subclause  appl y to  non-scann ing  MAMMOGRAPHIC X-RAY EQUIPMENT  wi th  
an  in tegrated  X-RAY IMAGE  RECEPTOR.  

The  LOADING  TIME  on  an  average  45  mm  compressed  breast i n  NORMAL USE  sha l l  be  not more  
than  2  s  when  the  l arge  FOCAL SPOT  i s  used .  

Compliance is checked by the following test:  

– Use a  40 mm thick rectangular Polymethylmethacrylate (PMMA)  PHANTOM  (the PHANTOM  
may be fabricated from layers of material)  with sides equal to  or exceeding 150 mm.  

– Position  the PHANTOM  on  the PATIENT SUPPORT.  

– Perform an exposure using the same procedure as prescribed for an average 45 mm 
compressed breast.  

– Measure the LOADING TIME.  

203.7  RADIATION  QUALITY  

203.7. 1  HALF-VALUE  LAYERS  and  TOTAL FILTRATION  i n  X-RAY EQUIPMENT  

Replacement:  

The RADIATION  QUALITY  of the  X-RAY BEAM  provided  by the  X-RAY EQUIPMENT  sha l l  be  
appropriate  for producing  the  i n tended  images  wi thou t adm in istering  unnecessari l y h i gh  doses  
to  the  PATIENT.  

The  TOTAL FI LTRATION  i n  the  beam  needs  to  be  sufficient i n  order to  ach ieve  the  preced ing  
goal .  Requ irements  for m in imum  FI LTRATION  a re  g i ven  here  i n  terms of total  QUALITY 

EQUIVALENT FI LTRATION  or of the  fi rst  HALF-VALUE  LAYER  for speci fied  X-RAY TUBE  VOLTAGE .  

I n  MAMMOGRAPHIC X-RAY EQUIPMENT ,  for a l l  configurations  avai lable  i n  NORMAL USE  and  for a l l  
combinations  of TARGET  and  FI LTER  materia ls  g i ven  i n  Table  203. 1 01 ,  the  TOTAL FI LTRATION  
shal l  not  be  less  than  the  value  g i ven  i n  Table  203. 1 01  for the  respective  EDGE  FI LTER.  

For combinations  of TARGET  and  FI LTER  materia ls  not g iven  in  Table  203. 1 01 ,  the  TOTAL 

FI LTRATION  shal l  be  h i gh  enough  so  that the  fi rst HALF-VALUE  LAYER  (expressed  in  mm  of 
a lum inum)  atta ined  i n  the  X-RAY BEAM  i nciden t on  the  PATIENT,  exclud ing  the  materia l  of any 
compress ion  plate,  i s  not  less  than  the  value  of the  h i gh  vol tage  (expressed  i n  kV)  d ivided  by 
1 00,  for a l l  configurations  avai lable  i n  NORMAL USE .  

The  materia l  of any compression  p late  i s  not i ncl uded  i n  the  TOTAL F I LTRATION .  

Addition:  

203.7.1 . 1 01  Unfi l tered  IRRADIATION  prevention  

I f an  X-RAY SOURCE  ASSEMBLY  i ncludes  se lectable  ADDED FI LTERS ,  means  shal l  be  provided  to  
prevent  I RRADIATION  i n  absence  of the  appropriate  ADDED FI LTER.  

203.7.3  Ind ication  of FILTER  properties  

Addition:  

Alternative  to  the  marking  of X-RAY TUBE  ASSEMBLIES  requ i red  in  subclause  7 . 3  of I EC  60601 -
1 -3: 2008  and  I EC  60601 -1 -3: 2008/AMD1 : 201 3,  the  FI LTER  properties  of X-RAY TUBE 

ASSEMBLIES  may be  provided  i n  the  ACCOMPANYING  DOCUMENTS  when  a  s i ng le  type  of X-RAY 
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TUBE  ASSEMBLY  can  be  fi tted  on  the  equ ipment or when  the  X-RAY TUBE  ASSEMBLY i s  not 
accessib le  i n  NORMAL USE .  

203.7.6  Test for HALF-VALUE  LAYER  

Replacement:  

For X-RAY EQUIPMENT specified exclusively for mammography,  ensure that the compression  
plate  is not in  the  X-RAY BEAM  during the determination  of the HALF-VALUE LAYER.  

NOTE  The  exclus ion  of the  compress ion  p l ate  from  the  measurement i s  not  i n  contrad iction  wi th  7 . 6  of 
I EC 60601 -1 -3  because  MAMMOGRAPH IC  X-RAY EQU I PMENT  u sual l y i ncl udes  perforated  compress ion  pl ates  for breast  
b iopsy.  

For each ADDED FILTER  specified as necessary to attain the  requirements for TOTAL FILTRATION  
in  the MAMMOGRAPHIC X-RAY EQUIPMENT,  given in  203.7. 1 ,  measure the first HALF-VALUE LAYER  
under NARROW BEAM CONDITIONS  with the  MAMMOGRAPHIC X-RAY EQUIPMENT operating at 

– minimum selectable  value of X-RAY TUBE VOLTAGE;  

– one typical intermediate value of X-RAY TUBE VOLTAGE  specified as representative of the 
INTENDED USE,  

using LOADING FACTORS corresponding to the  range of NORMAL USE.  

203.8  Limitation  and  ind ication  of the  extent  of the  X-RAY BEAM  and  relationsh ip  
between  X-RAY FIELD  and  IMAGE RECEPTION AREA  

203.8.5  Relationsh ip  between  X-RAY FIELD  and  IMAGE  RECEPTION  AREA  

203.8.5.3  *Correspondence  between  X-RAY FIELD  and  EFFECTIVE  IMAGE  RECEPTION  AREA  

Addition:  

I n  non-magn i fication  mode the  X-RAY FIELD  

a)  shal l  not extend  more  than  2  mm  beyond  the  edge  of the  PATIENT  SUPPORT that i s  des igned  
to  be  ad jacent  to  the  chest wal l  of the  PATIENT ,  

b)  for non-scann ing  MAMMOGRAPHIC X-RAY EQUIPMENT,  shal l  extend  beyond  the  edge  of the  
EFFECTIVE  IMAGE  RECEPTION  AREA  that  i s  des igned  to  be  ad j acent to  the  chest wal l  of the  
PATIENT,  

c)  for non-scann ing  MAMMOGRAPHIC X-RAY EQUIPMENT ,  shal l  not extend  by more  than  2  %  of 
the  DIRECT FOCAL DISTANCE  beyond  a l l  other edges  of the  EFFECTIVE  IMAGE  RECEPTION  AREA.  
For MAMMOGRAPHIC TOMOSYNTHESIS  th is  requ irement i s  excluded .  

I n  th is  particu lar standard ,  the  boundary of an  X-RAY FIELD  i s  described  by the  l ocus  of poin ts  
at wh ich  the  AIR KERMA RATE  i s  25  %  of the  mean  of the  AIR KERMA RATES  at  the  approximate  
cen tres  of the  quarters  of the  area  enclosed .  

For  MAMMOGRAPHIC X-RAY EQUIPMENT  based  on  scann ing  that varies  the  posi ti on  for receiving  
an  X-RAY PATTERN  during  the  exposure,  the  tota l  area,  that i s  being  imaged ,  i s  to  be  used  
i nstead  of the  EFFECTIVE  IMAGE  RECEPTION  AREA.   

203.8.5.4  Position ing  of the  PATIENT  and  restriction  of the  i rrad iated  area  

Addition:  

ME  EQUIPMENT  sha l l  be  equ ipped  wi th  a  LIGHT FI ELD  I NDICATOR.  

Copyright International  Electrotechnical  Commission  



 – 42  – I EC 60601 -2-45:201 1  

  +AMD1 : 201 5  CSV   I EC  201 5  

For non-scann ing  MAMMOGRAPHIC X-RAY EQUIPMENT ,  the  LIGHT F IELD  shal l  be  al i gned  wi th  the  
X-RAY FI ELD  so  that the  m isal ignment of the  edges  of the  LIGHT FI ELD  and  the  X-RAY  FIELD  
a long  e i ther the  l eng th  or the  wid th  of the  visual l y defined  fie ld  at the  p lane  of the  breast 
support su rface  does  not exceed  2  %  of the  DIRECT FOCAL DI STANCE .  

203.8.5.4. 1 01  *M issed  tissue at  chest wal l  s ide  

203.8.5.4. 1 01 .1  Requ i rement 

I n  non-magn ification  mode the  maximum  d istance  between  the  edge  of the  I MAGE  RECEPTION  

AREA  that i s  des igned  to  be  ad j acent to  the  chest  wal l  of the  PATIENT  and  the  ad j acent  edge  of 
the  PATIENT SUPPORT ,  when  proj ected  on  the  PATIENT SUPPORT ,  sha l l  be  smal l er than  5  mm.  

203.8.5.4. 1 01 .2  Test method  

Position a  TEST DEVICE  on  the PATIENT SUPPORT;  this TEST DEVICE  shall include test objects in  
contact with the PATIENT SUPPORT and allow measurement of distances from the chest wall 
edge of the PATIENT SUPPORT in  the resulting radiograms with a  precision of 0, 5 mm over a  
length of 6 mm or more.  This TEST DEVICE  shall include means to position it repeatedly relative 
to  the edge of the PATIENT SUPPORT.  

Make a  radiogram of the TEST DEVICE.  

On the radiogram,  measure the distance from the  edge of the PATIENT SUPPORT to the edge of 
the IMAGE RECEPTION AREA .  

For MAMMOGRAPHIC X-RAY EQUIPMENT with non-integrated X-RAY IMAGE RECEPTORS,  the  test 
shall be repeated 5 times,  including repositioning the TEST DEVICE,  to identify the largest 
value.  The largest value shall be kept as the final one.  

Compliance is checked by the  appropriate test.  

203.8.5.4. 1 02  BREAST COMPRESSION  DEVICE  

203.8 .5.4. 1 02.1  General  

Al l  MAMMOGRAPHIC X-RAY EQUIPMENT  shal l  be  fi tted  wi th  a  power-driven  BREAST COMPRESSION  

DEVICE .  

203.8.5.4. 1 02.2  Control  of compression  movements  

Al l  swi tches  con trol l i ng  movement for the  appl ication  of compress ion  shal l  be  of the  type  
requ i ri ng  con ti nuous  actuation  wh i le  movement takes  p lace.  

The  X-RAY EQUIPMENT  sha l l  

– provide  means  for hands-free, (e. g .  foot),  con trol  of the  power-driven  compress ion  
accessib le  from  both  s i des  of the  posi tion  of the  PATIENT;  

– i ncl ude  means  for fi ne  ad justment of the  compression  force  access ib le  from  both  s ides  of 
the  posi ti on  of the  PATIENT  and ;  

– provide  means  for the  OPERATOR  to  prevent  au tomatic  decompress ion .  

I n  the  event of i n terruption  of SUPPLY MAINS  duri ng  b iopsy or marking  operations,  the  
compress ion  shal l  be  main tained .  However,  means  shal l  be  provided  for manual l y ach ieving  
complete  decompression .  
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203.8.5.4. 1 02.3  Range  of movement 

I n  a l l  cond i ti ons  of NORMAL USE ,  the  avai l ab le  range  of movement of the  BREAST COMPRESSION  

DEVICE  sha l l  a l l ow a l l  those  parts  of the  compress ion  p late  that are  des igned  to  be  in  con tact  
wi th  the  breast to  be  brought wi th in  1 0  mm  of the  surface  of the  PATIENT SUPPORT.  

NOTE  Th is  requ i rement  i s  i n tended  to  ensu re  that  adequate  compress ion  of smal l  or th i n  breasts  i s  not  prevented  
by l im i tation  of the  ava i l ab le  movement of the  compression  p l ate.  The  exten t of compression  appl i ed  to  any 
parti cu lar PATI ENT  i s  control l ed  by the  OPERATOR  and  may be  l im i ted  by restri cti on  of the  avai l able  operati ng  force;  
see  203. 8. 5. 4 . 1 02. 6.  

203.8.5.4. 1 02.4  Design  of compression  plates  

Compress ion  p lates  i n tended  for specia l  purposes  are  not subject to  the  requ i rements  of th is  
subclause.  

Compress ion  p lates  match ing  the  s i zes  of a l l  breast supports  shal l  be  provided .  

Compress ion  p lates  shal l  be  transparen t so  that the  skin  of the  PATIENT  remains  vis ib le  when  
i n  con tact wi th  them .  

When  predefined  AEC sensor pos i ti ons  are  provided  and  when  other means  for i nd ication  are  
not provided ,  the  MAMMOGRAPHIC X-RAY EQUIPMENT  sha l l  i ncl ude  at least one  compress ion  
p late  for each  X-RAY I MAGE  RECEPTOR  format used  i n  an  AUTOMATIC EXPOSURE  CONTROL  mode  
marked  to  i nd icate  the  range  of sensor pos i ti ons  avai l ab le  i n  NORMAL USE .  

The  edge  of the  compression  p late  i n tended  to  be  i n  con tact wi th  the  chest  wal l  of the  PATIENT  
shal l  not extend  beyond  the  chest wal l  edge  of the  EFFECTIVE  IMAGE  RECEPTION  AREA  by more  
than  one  percent of the  DIRECT FOCAL DISTANCE  when  the  compress ion  p late  i s  p laced  45  mm  
above the  surface  of the  breast support.  

No  image  of th is  edge  of the  compress ion  plate  shal l  be  vis ib le.  

203.8.5.4. 1 02.5  Strength  of compression  plates  

Compress ion  p lates  and  thei r moun tings,  un less  marked  to  ind icate  the  maximum  
compress ion  force  perm i tted  to  be  appl i ed ,  shal l  wi thstand  the  maximum  compress ion  force  
atta inable  when  they are  fi tted  to  ME  EQUIPMENT .  The  marking  may take  the  form  of cod ing  
re lated  to  an  explanation  i n  the  i nstructions  for use.  

Compliance is determined by the following test:  

a)  Test equipment 

The following test equipment is required:  

– appropriately sized objects,  one for each X-RAY IMAGE RECEPTOR  format,  leading to 
sufficiently realistic force distributions when under compression.  E. g. ,  the objects can be 
sand-filled bags or soft rubber blocks.  Their thickness shall be in  the range from 20 mm to 
50 mm.  The objects shall be 100 mm to 120 mm long and wide for the  smallest X-RAY 
IMAGE RECEPTOR  format and 120 mm to 150 mm long and wide for larger formats.  

b)  Test procedure 

Position the MAMMOGRAPHIC X-RAY EQUIPMENT to acquire a  cranio-caudal projection of the 
breast.  Mount a  compression plate.  Take the test object designed for the same X-RAY IMAGE 
RECEPTOR  format as the  compression plate and place it on the PATIENT SUPPORT,  centred 
laterally,  and with one edge as close as possible  to that edge of the PATIENT SUPPORT that is 
provided to be adjacent to the PATIENT'S chest wall.  If the object is a  sand-filled bag,  shape it 
by hand to maximize the surface areas that will be in  contact with the PATIENT SUPPORT and 
the compression plate.  
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Actuate the BREAST COMPRESSION DEVICE  to the maximum attainable compression force or to  
the maximum compression force permitted to be  applied to the plate.  Then relax the force.  
Repeat the  test for all compression  plates.   

c)  Interpretation of test results 

Inspect the  compression  plates and associated parts for any signs of damage,  especially for 
fissures.  For compliance,  the compression plates and associated parts are to be free from 
breakage,  visible  damage and permanent distortion.  

203.8.5.4. 1 02.6  Compression  force  

BREAST COMPRESSION  DEVICES  sha l l  satisfy the  fol lowing  requ irements  in  respect of the  
appl ication  and  ind ication  of the  compress ion  force  i n  a l l  orien tations  speci fi ed  for NORMAL  

USE :  

– no  BREAST COMPRESSION  DEVICE  sha l l  be  able  to  apply a  force  exceed ing  300  N ;  

– for power-driven  compression ,  the  BREAST COMPRESSION  DEVICE  sha l l  be  able  to  appl y a  
force  of at  least  1 50  N ,  and  i t  sha l l  be  unable  to  appl y a  force  exceed ing  200  N ;  

NOTE  Equ ipment confi gu rati ons  that  l im i t  the  maximum  power-dri ven  compression  force  to  l ess  than  1 50N  i n  
cl i n i cal  use  are  perm issible.  See  fol l owing  bu l l et.  

– for power-driven  compression ,  the  avai l able  operating  force  shal l  be  ad justable  down  to  
70  N  or l ess;  

– i f the  va lue  of the  appl ied  force  is  d isplayed ,  the  ind ication  shal l  be  accurate  to  ±  20  N .  

Compliance is checked by measurement.  

a)  Test equipment 

The following test equipment is required:  

– a  force balance;  

– a  soft rubber block,  20 mm to 50 mm thick,  and 100 mm to  120 mm long and wide.  

b)  Test procedure 

Position the MAMMOGRAPHIC X-RAY EQUIPMENT to acquire a  cranio-caudal projection of the 
breast.  Fix the force balance onto the PATIENT SUPPORT so that it will remain secure in  any 
orientation of the MAMMOGRAPHIC X-RAY EQUIPMENT.  Place the soft rubber block on  the 
sensitive area  of the force balance.  Operate the BREAST COMPRESSION DEVICE,  thus clamping 
the soft rubber block,  and record the reading of the balance.  Measure the highest achievable  
forces for all compression modes.  If the force is displayed at the X-RAY EQUIPMENT then  
perform at least five additional measurements for lower compression  forces,  equally 
distributed over the range from zero compression to the maximum attainable compression  
force and record all displayed values in  combination with  the readings of the balance.  Repeat 
the test procedure for at least three other orientations of the MAMMOGRAPHIC X-RAY EQUIPMENT 
in  order to cover sufficiently the whole range of angles possible  with  the  X-RAY EQUIPMENT.  

c)  Interpretation of measured data  

Determine compliance by comparing MEASURED VALUES  with  required values and,  if the 
compression force is displayed,  with  the  above requirements for accuracy.  

203.9  FOCAL SPOT TO SKIN  DISTANCE  

Replacement:  

The FOCAL SPOT TO SKIN  DISTANCES  i n  NORMAL USE  sha l l  be  sufficientl y l arge  to  keep the  
RADIATION  dose to  the  PATIENT  as  l ow as  reasonabl y ach ievable.  Th is  i s  obta ined  by 
compl iance  wi th  the  fo l lowing  requ irements.  

Copyright International  Electrotechnical  Commission  



I EC 60601 -2-45:201 1  – 45  – 

+AMD1 : 201 5  CSV   I EC  201 5  

Except when  a  MAMMOGRAPHIC STEREOTACTIC DEVICE  i s  used ,  the  DIRECT FOCAL DISTANCE  shal l  
be  at  l east  600  mm.  

The  magn i fication  factor i n  the  p lane  of the  PATIENT SUPPORT  to  be  used  for geometric 
magn i fication  shal l  not  exceed  2 .  

Compliance is checked by measurement.   

203.1 0  ATTENUATION  of the  X-RAY BEAM  between  the  PATIENT  and  the  X-RAY IMAGE  
RECEPTOR  

203.1 0. 1  General  

Addition:  

The  ATTENUATION  EQUIVALENT  of the  tota l  of a l l  l ayers  of the  breast support  located  i n  the  path  
of the  X-RAY BEAM  between  the  breast and  the  X-RAY IMAGE  RECEPTOR  sha l l  not  exceed  
0, 3  mm  Al  when  measured  perpend icu lar to  these  l ayers .  

Th is  requ i rement does  not appl y to  protective  layers  of X-RAY IMAGE  RECEPTORS ,  to  
rad iograph ic cassettes,  and  to  ANTI -SCATTER GRIDS .  

Compliance is checked by measurement.  Determine the ATTENUATION EQUIVALENT as the 
thickness of aluminium that gives the same degree of attenuation  as the breast support,  from 
measurements of AIR KERMA  under NARROW BEAM CONDITION.  Use an X-RAY TUBE VOLTAGE  of 
approximately 30 kV,  a  ripple of not more than 10%,  and a  first HALF-VALUE LAYER  of 
0, 3 mm +/- 0, 01  mm Al.  

203.1 1  Protection  against RESIDUAL RADIATION  

Additional subclause:  

203.1 1 . 1 01  Additional  requ irements  for protection  against RESIDUAL RADIATION  

MAMMOGRAPHIC X-RAY EQUIPMENT  shal l  be  provided  wi th  PRIMARY PROTECTIVE  SH IELDING  i n  
accordance  wi th  the  requ irements  be low.  These  requ i rements  shal l  be  met for a l l  
combinations  of X-RAY FI ELDS ,  DIRECT FOCAL DISTANCES ,  LOADING  FACTORS  and  FI LTRATION  i n  
NORMAL USE .  

The  PRIMARY PROTECTIVE  SH IELDING  shal l  extend  at  l east  to  the  projection  of the  PATIENT 

SUPPORT  at  the  edge  designed  to  be  ad jacent to  the  PATIENT 'S  chest wal l  and  at the  other 
edges  shal l  extend  beyond  the  X-RAY FIELD  by at l east 1  %  of the  DIRECT FOCAL DI STANCE .  

The  RESIDUAL RADIATION  beh ind  the  X-RAY IMAGE  RECEPTOR  supporti ng  device  shal l  not exceed  

an  AIR KERMA  of 1 , 0  µGy per I RRADIATION .   

Compliance is checked by visual inspection and by the  following measurement.  

The AIR KERMA  measurement shall be averaged over a  detection area that is 100 cm
2
,  of 

which no linear dimension is greater than 200 mm,  centred at 50 mm from any ACCESSIBLE 
SURFACE  beyond the X-RAY IMAGE RECEPTOR  supporting device.  Fit shielding in  the plane of 
the PATIENT SUPPORT as necessary in  the region outside the PRIMARY PROTECTIVE SHIELDING  to  
exclude from the measurement any X-RADIATION  not transmitted through the PRIMARY 
PROTECTIVE SHIELDING.  The measurements relate  to  the plane of the X-RAY IMAGE RECEPTOR.  
For MAMMOGRAPHIC TOMOSYNTHESIS  mode of operation,  the test shall be performed using a  
tomosynthesis sweep.  It shall be tested for all available tomosynthesis configurations.  

The reference X-RAY TUBE VOLTAGE  for compliance shall be  the NOMINAL X-RAY TUBE VOLTAGE.  
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The reference LOADING FACTORS  for compliance shall be those corresponding to the maximum 
energy input in  a  single  LOADING  according to the RADIOGRAPHIC RATINGS.  

If the maximum energy input in  a  single LOADING  according to the RADIOGRAPHIC RATINGS  
cannot be obtained at the NOMINAL X-RAY TUBE VOLTAGE,  the worst case of combinations of the 
LOADING FACTORS  and FILTRATION  shall be  determined and used.  

I f LOADING  FACTORS  can  be  con trol led  on l y by an  AUTOMATIC CONTROL SYSTEM ,  the  
ACCOMPANYING  DOCUMENTS  sha l l  i nclude  i nstructions  for obtain ing  appropriate  LOADING  

FACTORS  for test.  

Compliance is checked by inspection of the test results and by examination of the design 
documentation and ACCOMPANYING DOCUMENTS.  

203.1 3  Protection  against STRAY RADIATION  

Additional subclause:  

203.1 3. 1 01  PROTECTIVE  BARRIER  

MAMMOGRAPHIC X-RAY EQUIPMENT  for wh ich  a  SIGN IFICANT ZONE  OF  OCCUPANCY  i s  designated  
shal l  have  a  PROTECTIVE  BARRIER  wh ich  i s  designed  to  be  placed  between  the  SIGN IFICANT 

ZONE  OF  OCCUPANCY  and  the  reg ion  of the  PATIENT SUPPORT.  The  PROTECTIVE  BARRIER  shal l  not 
prevent the  OPERATOR  from  observing  the  PATIENT  du ring  the  acqu is i tion  of mammograms.  I t  
shal l  extend  from  not more  than  1 50  mm  above  the  floor to  a  height of not l ess  than  1 85  cm ,  
and  i ts  wid th  shal l  not  be  l ess  than  60  cm .  

NOTE  The  heigh t  of a  SIGN I F I CANT ZONE  OF  OCCUPANCY  as  speci fi ed  i n  I EC 60601 -1 -3  does  not  necessari l y imply 
that  the  PROTECTI VE  BARRIER  as  speci fi ed  i n  th i s  s tandard  has  the  same  height.  

With  an  em i tti ng  TARGET  of mol ybdenum,  an  X-RAY TUBE  VOLTAGE  of 35  kV wi th  a  percentage  
ri pple  of not more  than  4  and  a  TOTAL FI LTRATION  of 0 , 03  mm  molybdenum ,  the  ATTENUATION  

EQUIVALENT  of th is  PROTECTIVE  BARRIER  shal l  not  be  l ess  than  0, 08  mm  of lead .  

The  PROTECTIVE  BARRIER  shal l  be  permanen tl y marked  wi th  i ts  ATTENUATION  EQUIVALENT  wi th  
reference  to  th is  standard .  
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Annex AA  
(informative)  

 
Particular guidance and  rationale  

 

AA.1  Rationale  for particu lar clauses  and  subclauses  

The  fol lowing  are  rationales  for speci fic clauses  and  subclauses  i n  th is  particu lar standard ,  
wi th  clause  and  subclause  numbers  paral le l  to  those  i n  the  body of the  document.  

Subclause 201 .3.206  – MAMMOGRAPHIC  STEREOTACTIC  DEVICE  

Th is  defined  term  has  been  clari fied  and  mod i fied  to  i nclude  MAMMOGRAPH IC  TOMOSYNTHESIS  
equ ipment that can  be  used  for th ree  d imensional  l ocal ization  and  i n terven tional  
mammograph ic gu idance.  

Subclause  201 .4.3.1 01  – Additional  ESSENTIAL PERFORMANCE  requ irements  

The  i den ti fication  of ESSENTIAL  PERFORMANCE  requ i rements  has  been  j usti fied  by the  fact that 
the  RISK  associated  wi th  i on izing  X-RADIATION  u sed  to  generate  mammograph ic images  shou ld  
be  compensated  by the  benefi t  expected  from  the  procedure  (e. g . ,  breast screen ing).  

Th is  particu lar standard  takes  care  by adequate  requ i rements  that the  imag ing  performance  of 
MAMMOGRAPH IC  X-RAY EQU IPMENT  compl ies  wi th  the  techn ical l y and  economical ly viable  state  
of the  art  to  produce  images  of sufficien t qual i ty i n  NORMAL CONDITIONS .  

Th is  imag ing  performance  may be  made  s ing le  fau l t  safe  (e. g . ,  against undetected  
degradation)  by adequate  main tenance  procedures  ( includ ing  acceptance  and  constancy 
testing)  for the  i nstal l ed  equ ipment.  

Consequently requ i rements  that have  not been  i denti fied  as  BASIC  SAFETY  are  l i sted  in  
table  201 . 1 01 .  

Subclause  201 .7.9.2.1 7  – ME  EQU IPMENT  emi tting  rad iation  

Th is  requ i rement of the  general  standard  i s  su fficien tly addressed  through  I EC  60601 -1 -3  and  
add i tional  requ i rements  i n  201 . 7 . 9.   

Subclause 201 .9.2. 1 01  – MAMMOGRAPH IC  STEREOTACTIC  DEVICE  Three d imensional  
local ization  and  in terventional  mammographic  gu idance 

Accurate  posi tion ing  of the  X-RAY SOURCE  ASSEMBLY  i s  requ i red  to  ensure  the  posi tion ing  
accuracy of the  b iopsy need le.  

Stabi l i ty of the  COMPRESSION  DEVICE  and  PATIENT SUPPORT  are  necessary to  ensure  the  
posi tion ing  accuracy of the  b iopsy need le  and  PATIENT  safety.   

The  RI SK  associated  wi th  th is  subclause  strong ly depends  on  the  construction  detai l s  of the  
ME  EQU IPMENT  u nder consideration  and  i s  subject to  the  RISK MANAGEMENT PROCESS  of the  
MANUFACTURER .   

Tomosynthesis  has  been  speci fical l y excluded  from  th is  subclause  because  of the  possible  
movement of the  x-ray source  during  acqu isi tion .  
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Subclause 203.4. 1 01 .2  – LOADING  TIME  

The fi rst paragraph  g ives  the  speci fied  method  for the  measurement of the  load ing  time  
accord ing  to  I EC 60601 -1 -3 .  The  2nd  and  3rd  paragraph  are  the  respective  tests  for the  
techn ica l  implementations  of x-ray generator des igns.  Techn ical  designs  not covered  by the  
second  or th i rd  paragraph  are  subj ect to  the  4th  paragraph .  

Subclause 203.6.7.4.2 .3  – Replacement of data orig inating  from  DEFECTIVE  DETECTOR 
ELEMENTS  

For MAMMOGRAPHIC X-RAY EQUIPMENT  wi th  an  i n tegrated  d i g i ta l  detector,  qual i ty control  i s  used  
to  veri fy the  systems compl iance  wi th  the  MANUFACTURER’S  speci fication .  I t  i s  the  RESPONSIBLE  

ORGANISATION ’S  task to  perform  th is  qual i ty control .  

Subclauses  203.8.5.3  – Correspondence between  X-RAY FIELD  and  EFFECTIVE  IMAGE  
RECEPTION  AREA and  203.8.5.4. 1 01  – M issed  tissue at  chest  wal l  s ide  

Since  the  fi rst ed i ti on  of I EC 60601 -1 -3 ,  i t  has  been  requ i red  that the  X-RAY FIELD  extends  to  
the  edge  of the  PATIENT SUPPORT ,  and  a  5  mm  extens ion  beyond  that edge  has  been  a l l owed .  
Th is  subclause  was  j usti fied  by the  fact that the  capabi l i ty to  cover the  fi lm  fu l l y up  to  i ts  very 
edge  was  then  g i ven  specia l  atten tion  when  considering  l im i tation  of excess ive  I RRADIATION .  
The  benefi t  was  to  ensure  complete  b lacken ing  of the  fi lm  near the  edge  ad jacent to  the  chest 
wal l  of the  PATIENT,  essen tia l  for good  viewing  cond i tions,  thus  i ncreasing  the  imaged  area  
towards  the  chest wal l  where  some patholog ies  may res ide.  

Th is  new requ irement he lps  to  satisfy Clause  1 1 ,  protection  against RESIDUAL RADIATION ,  of 
I EC 60601 -1 -3: 2008  by preventing  parts  of the  PATIENT  other than  from  those  be ing  curren tl y 
imaged ,  to  be  reached  by d i rect unattenuated  X-RADIATION  (e . g . ,  on  both  s i des  of the  breast),  
and  therefore  g i ves  fu l l  effecti veness  to  203. 1 1 . 1 01  of th is  s tandard .  

Because  i t  i s  techn ica l l y d i fficu l t to  ach ieve  no  X-RADIATION  beyond  the  PATIENT SUPPORT ,  a  
2  mm  tolerance is  perm i tted .  

Because  i n  MAMMOGRAPHIC TOMOSYNTHESIS  equ ipment the  angu lation  of the  source  may 
generate  a  trans lation  of the  beam ,  the  restriction  for the  correspondence  between  X-ray fi eld  
and  effecti ve  image  reception  area  has  been  re laxed ,  wi th  the  exception  of the  chest wal l  
s i de.   However,  patien t protection  i s  ensured  by 203. 1 1  Protection  against RESIDUAL  

RADIATION  where  the  primary protective  barrier requ irement has  been  main tained .  
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Index of defined  terms used  in  th is  particular standard  

NOTE  1  I n  the  present  d ocument  on l y terms  defi ned  ei ther i n  I EC 60601 -1 : 2005,  i ts  col l ateral  s tandards,  i n  
I EC/TR 60788: 2004  or i n  Clause  201 . 3  of th i s  parti cu l ar standard  were  used .  

 

ACCESSIBLE  PART  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 : 2005,  3 . 2  

ACCESSIBLE  SURFACE  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3: 2008,  3 . 1  

ACCESSORY  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 : 2005,  3 . 3  

ACCOMPANYING  DOCUMENT  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 : 2005,  3 . 4  

ADDED FI LTER  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3: 2008,  3 . 2  

ADDITIONAL FI LTRATION  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3 : 2008,  3 . 3  

AI R KERMA  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3: 2008,  3. 4  

AI R KERMA RATE  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3: 2008,  3 . 5  

ANTI -SCATTER GRID  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC/TR 60788:2004,  rm -32-06  

APPARENT RESISTANCE  OF  SUPPLY MAINS  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201 . 3 . 201  

APPLIED  PART  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 : 2005,  3 . 8  

ARTEFACT  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC/TR 60788:2004,  rm -32-67  

ATTENUATION  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3 : 2008,  3 . 7  

ATTENUATION  EQUIVALENT  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3: 2008,  3 . 8  

AUTOMATIC CONTROL SYSTEM  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3: 2008,  3 . 9  

AUTOMATIC EXPOSURE  CONTROL  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3 : 2008,  3 . 1 0  

AVERAGE  GLANDULAR DOSE  (AGD)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201 . 3 . 202  

BASIC SAFETY  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 : 2005,  3 . 1 0  

BEAM  LIMI TI NG  DEVICE  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3: 2008,  3 . 1 1  

BREAST COMPRESSION  DEVICE  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201 . 3 . 203  

CLASS  I  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 : 2005,  3 . 1 3  

CONTRAST TO  NOISE  RATIO  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 61 223-3-2 : 2007,  3 . 8  201 . 3 . 21 1  

CONTROL PANEL  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3 : 2008,  3 . 1 4  

CURRENT TIME  PRODUCT  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3: 2008,  3 . 1 6  

CYCLE  TIME  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 6061 3: 201 0,  3. 1 2  

DEFECTIVE  DETECTOR ELEMENT  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201 . 3 . 204  

D I APHRAGM  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3 : 2008,  3 . 1 7  

D I RECT FOCAL DI STANCE  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201 . 3 . 205  

EARTH  LEAKAGE  CURRENT  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 : 2005/AMD1 :201 2 ,  3. 25  

EDGE  FI LTER  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3 : 2008,  3 . 1 9  

EFFECTIVE  IMAGE  RECEPTION  AREA  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3: 2008,  3 . 20  

ENCLOSURE  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 : 2005,  3 . 26  

ENTRANCE  SURFACE  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3: 2008,  3 . 21  

ESSENTIAL  PERFORMANCE  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 : 2005/AMD1 :201 2 ,  3 . 27  

F I LTER  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -3: 2008,  3. 23  

F I LTRATION  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3: 2008,  3 . 24  

FOCAL SPOT  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC/TR 60788:2004,  rm -20-1 3s  

FOCAL SPOT TO  SKIN  DI STANCE  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3 : 2008,  3 . 26  

HALF-VALUE  LAYER  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3: 2008,  3 . 27  

Copyright International  Electrotechnical  Commission  



I EC 60601 -2-45:201 1  – 51  – 

+AMD1 : 201 5  CSV   I EC  201 5  

HAZARD  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 : 2005/AMD1 :201 2 ,  3. 39  

H I GH -VOLTAGE  CABLE  CONNECTION  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC/TR 60788:2004,  rm -20-1 8  

H I GH -VOLTAGE  GENERATOR  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC/TR 60788:2004,  rm -21 -01  

IMAGE RECEPTION  AREA  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3: 2008,  3 . 28  

INDICATED VALUE  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC/TR 60788:2004,  rm -73-1 0  

INTENDED USE  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 : 2005/AMD1 :201 2,  3. 44  

INTERNALLY POWERED . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 : 2005,  3 . 46  

IRRADIATION  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3: 2008,  3 . 30  

IRRADIATION  TIME  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3: 2008,  3 . 32  

LEAKAGE  CURRENT  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 : 2005,  3 . 47  

L I GHT FIELD  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC/TR 60788:2004,  rm -37-09  

L I GHT FIELD  I NDICATOR  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC/TR 60788:2004,  rm-37-31  

LOADING  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3 : 2008,  3 . 34  

LOADING  FACTOR  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3 : 2008,  3 . 35  

LOADING  STATE  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3: 2008,  3 . 36  

LOADING  TIME . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3 : 2008,  3 . 37  

MAINS  VOLTAGE  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 : 2005,  3 . 54  

MAMMOGRAPHIC STEREOTACTIC DEVICE  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201 . 3 . 206  

MAMMOGRAPHIC TOMOSYNTHESIS  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201 . 3 . 21 0  

MAMMOGRAPHIC X-RAY EQUIPMENT  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201 . 3 . 207  

MANUFACTURER  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 : 2005/AMD1 :201 2,  3 . 55  

MEASURED VALUE  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3 : 2008,  3 . 38  

MECHANICAL HAZARD  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 : 2005,  3. 61  

MEDICAL ELECTRICAL EQU I PMENT  (ME  EQUIPMENT)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 : 2005,  3 . 63  

MEDICAL ELECTRICAL SYSTEM  (ME  SYSTEM )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC  60601 -1 : 2005,  3 . 64  

MOBILE  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 : 2005/AMD1 :201 2,  3. 65  

MODEL OR TYPE  REFERENCE  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 : 2005,  3 . 66  

MODE  OF  OPERATION  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3: 2008,  3 . 40  

NARROW BEAM  CONDITION  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3: 2008,  3 . 41  

NOISE  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 62220-1 -2 : 2007,  3 . 9  

NOMINAL  (VALUE)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 : 2005,  3 . 69  

NOMINAL FOCAL SPOT VALUE  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC/TR 60788:2004,  rm -20-1 4  

NOMINAL X-RAY TUBE  VOLTAGE  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3: 2008,  3 . 42  

NORMAL CONDITION  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 : 2005,  3 . 70  

NORMAL USE  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 : 2005,  3 . 71  

OPERATOR  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 : 2005,  3 . 73  

ORIGINAL DATA  (DN) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201 . 3 . 208  

PATIENT  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 : 2005/AMD1 :201 2,  3. 76  

PATIENT SUPPORT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC/TR 60788:2004,  RM-30-02  

PERCENTAGE  RIPPLE  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3 : 2008,  3 . 44  

PERMANENT FI LTRATION  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3 : 2008,  3 . 45  

PERMANENTLY I NSTALLED  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 : 2005,  3 . 84  

PHANTOM  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3 : 2008,  3 . 46  

Copyright International  Electrotechnical  Commission  



 – 52  – I EC 60601 -2-45:201 1  

  +AMD1 : 201 5  CSV   I EC  201 5  

P I XEL  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC/TR 60788:2004,  rm-32-60  

PRIMARY PROTECTIVE  SH IELDING  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3: 2008,  3 . 47  

PROCESS  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 : 2005/AMD1 :201 2,  3.89  

PROTECTIVE  BARRIER  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3: 2008,  3 . 49  

PROTECTIVE  EARTH  CONDUCTOR  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 : 2005,  3 . 93  

QUALITY EQUIVALENT FI LTRATION  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3: 2008,  3 . 52  

RADIATION  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3: 2008,  3 . 53  

RADIATION  DETECTOR  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3: 2008,  3 . 57  

RADIATION  PROTECTION  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3: 2008,  3 . 59  

RADIATION  QUALITY  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3 : 2008,  3 . 60  

RADIOGRAPHIC RATING  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3 : 2008,  3 . 63  

RADIOGRAPHY  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3 : 2008,  3 . 64  

RAW DATA  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201 . 3 . 209  

READY STATE  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC/TR 60788:2004,  rm -84-05  

REFERENCE  AXIS  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC/TR 60788:2004,  rm -37-03  

RESIDUAL RADIATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3 : 2008,  3 . 72  

RESPONSIBLE  ORGANISATION  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 : 2005,  3 . 1 01  

RI SK  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 : 2005/AMD1 :201 2 ,3. 1 02  

RI SK MANAGEMENT  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 : 2005/AMD1 :201 2,  3. 1 07  

RI SK MANAGEMENT F I LE  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 : 2005/AMD1 :201 2,  3. 1 08  

SCATTERED RADIATION  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3: 2008,  3 . 73  

S I GN IFI CANT ZONE  OF  OCCUPANCY  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3: 2008,  3 . 74  

S I NGLE  FAULT CONDITION  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 : 2005/AMD1 :201 2 ,  3 . 1 1 6  

STRAY RADIATION  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3: 2008,  3 . 75  

SUPPLY MAINS  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 : 2005,  3 . 1 20  

TARGET  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC/TR 60788:2004,  rm -20-08  

TEST DEVICE  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC/TR 60788:2004,  rm -71 -04  

TOTAL FI LTRATION  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3: 2008,  3 . 77  

TRAPPING  ZONE  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 : 2005,  3 . 1 31  

X-RADIATION  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3: 2008,  3 . 53  

X-RAY BEAM  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3: 2008,  3 . 55  

X-RAY EQUIPMENT  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3: 2008,  3 . 78  

X-RAY FI ELD  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3: 2008,  3 . 58  

X-RAY GENERATOR  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3: 2008,  3 . 79  

X-RAY IMAGE  RECEPTOR  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3 : 2008,  3 . 81  

X-RAY PATTERN  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3 : 2008,  3 . 82  

X-RAY SOURCE  ASSEMBLY  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3: 2008,  3 . 62  

X-RAY TUBE  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3 : 2008,  3 . 83  

X-RAY TUBE  ASSEMBLY  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3 : 2008,  3 . 84  

X-RAY TUBE  CURRENT  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3 : 2008,  3 . 85  

X-RAY TUBE  LOAD  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3: 2008,  3 . 87  

X-RAY TUBE  VOLTAGE  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I EC 60601 -1 -3: 2008,  3 . 88  

____________ 

Copyright International  Electrotechnical  Commission  



 

IEC 60601 -2-45 

Edition  3.1  201 5-06 

FINAL VERSION 

 

Medical  electrical  equipment – 

Part 2-45:  Particular requirements for the basic safety and essential  performance 

of mammographic X-ray equipment and mammographic stereotactic devices 

 

IE
C
 6
0
0
0
0
:2
0
0
0
-0
0
+
A
M
D
X
:2
0
1
5
-0
1
 C

S
V
(E

N
) 

  

  

® 

Copyright International  Electrotechnical  Commission  



 – 2  – I EC 60601 -2-45:201 1  

  +AMD1 : 201 5  CSV   I EC  201 5  

CONTENTS  

FOREWORD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3  

INTRODUCTION  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6  

INTRODUCTION  to  Amendment 1  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6  

201 . 1  Scope,  obj ect  and  re lated  s tandards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7  

201 .2  Normative  references  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9  

201 .3  Terms and  defin i ti ons  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0  

201 .4  General  requ i rements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1  

201 .5  General  requ irements  for testi ng  of ME  EQUIPMENT  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2  

201 .6  Classi fication  of ME  EQUIPMENT  and  ME  SYSTEMS  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3  

201 .7  ME  EQUIPMENT  i denti fication ,  marking  and  documents  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3  

201 .8  Protection  against  e l ectrical  HAZARDS  from  ME  EQU IPMENT  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 7  

201 .9  Protection  against  MECHANICAL HAZARDS  of ME  EQUIPMENT  and  ME  SYSTEMS  . . . . . . . . . . . .  1 9  

201 . 1 0  Protection  against unwan ted  and  excessive  rad iation  HAZARDS  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22  

201 . 1 1  Protection  against  excessive  temperatures  and  other HAZARDS  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22  

201 . 1 2  Accuracy of controls  and  i nstruments  and  protection  against hazardous  
ou tpu ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22  

201 . 1 3  Hazardous  s i tuations  and  fau l t cond i ti ons  for ME  EQUIPMENT  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22  

201 . 1 4  PROGRAMMABLE  ELECTRICAL MEDICAL SYSTEMS  (PEMS)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23  

201 . 1 5  Construction  of ME  EQUIPMENT  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23  

201 . 1 6  ME  SYSTEMS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23  

201 . 1 7  Electromagnetic compatib i l i ty of ME  EQUIPMENT  and  ME  SYSTEMS  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23  

202  Electromagnetic compatib i l i ty – Requ irements  and  tests  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23  

203  Rad iation  protection  i n  d iagnostic  X-ray equ ipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24  

Annex AA ( in formative)   Particu lar gu idance and  rationale  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  47  

Bib l i ography . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  49  

I ndex of defi ned  terms  used  in  th is  particu lar standard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50  

 

Table  201 . 1 01  – D istribu ted  ESSENTIAL  PERFORMANCE  requ i rements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1  

Table  203. 1 01  – M in imum  values  of TOTAL F I LTRATION  and  factors  for determ in ing  the  
m in imum  AIR KERMA RATE  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39  

 

Copyright International  Electrotechnical  Commission  



I EC  60601 -2-45:201 1  – 3  – 

+AMD1 :201 5  CSV   I EC  201 5  

I NTERNATIONAL ELECTROTECHNICAL COMMISSION  
____________ 

 
MEDICAL ELECTRICAL EQUIPMENT –  

 
Part 2-45:  Particular requirements  for the basic safety and  essential   

performance of mammographic X-ray equipment  
and  mammographic stereotactic devices  

 
 

FOREWORD 

1 )  The  I n ternational  E l ectrotechn i cal  Commissi on  ( I EC)  i s  a  worl dwide  organ izati on  for s tandard i zati on  compri s i ng  
a l l  n ati onal  e l ectrotechn i ca l  commi ttees  ( I EC  Nati onal  Commi ttees) .  The  object  of I EC  i s  to  promote  
i n ternational  co-operati on  on  a l l  q uesti ons  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 ternati onal  S tandards,  Techn i ca l  Speci fi cati ons,  
Techn ica l  Reports ,  Publ i cl y Avai l ab le  Speci fi cati ons  (PAS)  and  Gu ides  (hereafter referred  to  as  “ I EC  
Publ i cati on (s)” ) .  Thei r preparati on  i s  en trusted  to  techn ical  commi ttees;  any I EC  Nati onal  Commi ttee  i n terested  
i n  the  subj ect dea l t  wi th  may parti ci pate  i n  th i s  preparatory work.  I n ternati onal ,  governmen tal  and  non -
governmen tal  organ izati ons  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 ternati onal  Organ izati on  for S tandard izati on  ( I SO)  i n  accordance  wi th  cond i ti ons  determ ined  by 
ag reement between  the  two  organ i zati ons.  

2 )  The  formal  deci s ions  or ag reemen ts  of I EC  on  techn ical  matters  express,  as  nearl y as  possi b l e,  an  i n ternati onal  
consensus  of op i n i on  on  the  re l evan t  subjects  s i nce  each  techn i cal  commi ttee  has  represen tati on  from  a l l  
i n terested  I EC  Nati onal  Commi ttees.   

3 )  I EC  Publ i cati ons  have  the  form  of recommendations  for i n ternati ona l  u se  and  are  accepted  by I EC  Nati onal  
Commi ttees  i n  that  sense.  Wh i l e  a l l  reasonabl e  efforts  are  made  to  ensu re  that  the  techn i ca l  con ten t  of I EC  
Pub l i cati ons  i s  accu rate ,  I EC  cannot  be  hel d  respons ibl e  for the  way i n  wh ich  they are  u sed  or for any 
m i s i n terpretati on  by any end  u ser.  

4 )  I n  order to  promote  i n ternati ona l  u n i form i ty,  I EC  Nati onal  Commi ttees  undertake  to  apply I EC  Publ i cati ons  
transparen tl y to  the  maximum  exten t  poss ib l e  i n  the i r nati onal  and  reg ional  pub l i cati ons.  Any d i vergence  
between  any I EC  Publ i cati on  and  the  correspond i ng  nati onal  or reg i onal  pub l i cati on  shal l  be  cl earl y i nd i cated  i n  
the  l a tter.  

5)  I EC  i tsel f does  not provide  any attestati on  of con form i ty.  I n dependen t  certi fi cati on  bod i es  provide  con form i ty 
assessmen t  servi ces  and ,  i n  some  areas,  access  to  I EC  marks  of con form i ty.  I EC  i s  not  respons ibl e  for any 
servi ces  carri ed  ou t  by i ndependen t  certi fi cati on  bod ies.  

6 )  Al l  u sers  shou l d  ensu re  that  they have  the  l a test ed i ti on  of th i s  publ i cati on .  

7 )  No  l i ab i l i ty sha l l  a ttach  to  I EC  or i ts  d i rectors,  employees,  servan ts  or agen ts  i ncl ud i ng  i nd i vi dual  experts  and  
members  of i ts  techn i ca l  commi ttees  and  I EC  Nati onal  Commi ttees  for any personal  i n j u ry,  property damage  or 
o ther 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  pub l i cati on ,  use  of,  or re l i ance  upon ,  th i s  I EC  Publ i cati on  or any other I EC  
Pub l 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 .  U se  of the  referenced  publ i cati ons  i s  
i nd i spensabl e  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 ib i l i ty that  some  of the  e l emen ts  of th i s  I EC  Publ i cati on  may be  the  sub ject  of 
paten t ri gh ts.  I EC  shal l  not  be  he l d  respons ib le  for i d en ti fyi ng  any or a l l  such  paten t  ri gh ts.  

DISCLAIMER 
Th is  Consol idated  version  is  not an  official  IEC  Standard  and  has  been  prepared  for 
user convenience.  On ly the  current versions  of the  standard  and  i ts  amendment(s)  
are  to  be  considered  the  official  documents.  

Th is  Consol idated  version  of IEC  60601 -2-45 bears  the  ed i tion  number 3.1 .  I t  consists  of 
the  th ird  ed i tion  (201 1 -02)  [documents  62B/81 7/FDIS  and  62B/821 /RVD]  and  i ts  
amendment 1  (201 5-06)  [documents  62B/91 7/CDV and  62B/954/RVC] .  The  techn ical  
content is  identical  to  the  base  ed i tion  and  i ts  amendment.  

Th is  F inal  version  does  not show where  the  technical  content is  modi fied  by 
amendment 1 .  A separate  Redl ine  version  with  al l  changes  h igh l ighted  is  avai lable  in  
th is  publ ication .  
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I n ternational  s tandard  I EC  60601 -2-45  has  been  prepared  by subcommittee  62B:  D iagnostic  
imag ing  equ ipment,  of I EC techn ical  committee  62 :  E lectrical  equ ipment i n  med ica l  practi ce.  

Th is  th i rd  ed i tion  cancels  and  replaces  the  second  ed i tion  publ ished  in  2001 .  Th is  ed i ti on  
consti tu tes  a  techn ical  revision .  The  document has  been  a l i gned  to  the  3

rd
 ed i ti on  of 

I EC 60601 -1  (2005)  and  to  I EC  60601 -1 -3  (2008).  Further mod i fications  have  been  made wi th  
respect to  the  curren t technology of MAMMOGRAPHIC X-RAY EQUIPMENT.  

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

I n  th is  s tandard ,  the  fol l owing  pri n t types  are  used :  

– Requ irements  and  defin i ti ons:  roman  type.  

– Test specifications:  italic type.  

– I n formative  materi al  appeari ng  ou ts ide  of tab les,  such  as  notes,  examples  and  references:  i n  smal l er type.  

Normative  text  of tabl es  i s  a l so  i n  a  smal l er type.  

–  TERMS DEFINED  I N  CLAUSE  3  OF  THE  GENERAL STANDARD ,  I N  TH IS  PARTICULAR STANDARD OR AS  

NOTED :  SMALL CAPITALS .  

I n  referring  to  the  s tructu re  of th is  s tandard ,  the  term  

– “clause”  means  one  of the  seventeen  numbered  d i vis ions  wi th in  the  table  of con ten ts,  
i ncl us ive  of a l l  subd ivis ions  (e. g . ,  C lause  7  i ncl udes  subclauses  7. 1 ,  7 . 2 ,  etc. ) ;  

– “subclause”  means  a  numbered  subd ivis ion  of a  clause  (e. g . ,  7 . 1 ,  7 . 2  and  7. 2. 1  are  a l l  
subclauses  of C lause  7) .  

References  to  cl auses  wi th in  th is  s tandard  are  preceded  by the  term  “clause”  fol lowed  by the  
clause  number.  References  to  subclauses  wi th in  th is  particu lar standard  are  by number on l y.  

I n  th is  standard ,  the  con j unctive  “or”  i s  used  as  an  “ i nclus ive  or”  ,  so  a  s tatement i s  true  i f any 
combination  of the  cond i ti ons  i s  true.  

The  verbal  forms  used  i n  th is  standard  conform  to  usage  described  i n  Annex H  of the  I SO/IEC  
Di rectives,  Part  2 .  For the  purposes  of th is  s tandard ,  the  auxi l i ary verb:  

– “shal l ”  means  that compl iance  wi th  a  requ irement or a  test i s  mandatory for compl iance  
wi th  th is  standard ;  

– “shou ld ”  means  that compl iance  wi th  a  requ i rement or a  test  i s  recommended  but  i s  not 
mandatory for compl iance  wi th  th is  standard ;  

– “may”  i s  used  to  describe  a  perm issib le  way to  ach ieve  compl iance  wi th  a  requ i rement or 
test.  

An  asterisk (*)  as  the  fi rst character of a  t i tl e  or at the  beg inn ing  of a  paragraph  or table  ti tle  
i nd icates  that there  is  gu idance or rationale  re lated  to  that i tem  in  Annex AA.  

A l i st of a l l  parts  of the  I EC  60601  series,  publ ished  under the  general  t i t l e :  Medical electrical 
equipment,  can  be  found  on  the  I EC  websi te  
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The  committee  has  decided  that the  con tents  of the  base  publ ication  and  i ts  amendment wi l l  
remain  unchanged  unti l  the  stabi l i ty 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 ,  

•  rep laced  by a  revised  ed i tion ,  or 

•  amended .  

 

NOTE  The  atten tion  of Nati onal  Commi ttees  i s  d rawn  to  the  fact  that  equ ipment  MANUFACTURERS  and  testi ng  
organ i zati ons  may need  a  trans i ti onal  peri od  fol l owing  publ i cation  of a  new,  amended  or revi sed  I EC publ i cation  i n  
wh ich  to  make  products  i n  accordance  wi th  the  new requ i rements  and  to  equ ip  themselves  for conducti ng  new or 
revi sed  tests .  I t  i s  the  recommendation  of the  commi ttee  that  the  conten t  of th i s  publ i cation  be  adopted  for 
implementation  nati onal l y not  earl i er than  3  years  from  the  date  of publ i cation .  
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I NTRODUCTION  

The  th i rd  ed i tion  of th is  particu lar s tandard  has  been  prepared  to  provide  a  complete  set of 
safety requ i rements  for MAMMOGRAPHIC X-RAY EQUIPMENT ,  based  on  I EC 60601 -1 : 2005  (3

rd
 

ed i tion)  and  i ts  col latera ls .  Th is  particu lar standard  addresses  the  system  level  of 
MAMMOGRAPHIC X-RAY EQUIPMENT ,  wh ich  cons ists  of a  combination  of an  X-RAY GENERATOR ,  
associated  equ ipment and  ACCESSORIES .  Components  functions  are  addressed  as  far as  
necessary.  

The  m in imum  safety requ i rements  specified  i n  th is  particu lar standard  are  cons idered  to  
provide  for a  practical  degree  of safety i n  the  operation  of MAMMOGRAPHIC X-RAY EQUIPMENT .  

L ike  the  previous  ed i tion  of th is  Part 2-45,  the  presen t th i rd  ed i tion  i ncludes  requ irements  on  
HIGH -VOLTAGE  GENERATORS  for mammography.  

 

INTRODUCTION  to  Amendment 1  

This  fi rst amendment to  the  th i rd  ed i ti on  of th is  particu lar standard  has  been  prepared  to  
provide  a  complete  set of safety requ irements  for MAMMOGRAPHIC X-RAY EQUIPMENT,  based  on  
I EC 60601 -1 : 2005 and  I EC 60601 -1 : 2005/AMD1 : 201 2,  I EC 60601 -1 -2: 201 4,  and  
I EC60601 -1 -3: 2008  and  IEC60601 -1 -3: 2008/AMD1 : 201 3.  Th is  particu lar standard  addresses  
the  system  level  of MAMMOGRAPHIC X-RAY EQUIPMENT  and  i n troduces  equ ipment for 
MAMMOGRAPHIC TOMOSYNTHESIS .  
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MEDICAL ELECTRICAL EQUIPMENT –  
 

Part 2-45:  Particular requirements  for the basic safety and  essential   
performance of mammographic X-ray equipment  

and  mammographic  stereotactic devices  
 
 
 

201 . 1  Scope,  object and  related  standards  

Clause  1  of the  general  s tandard 1 )  appl i es,  except as  fol l ows:  

201 .1 . 1  Scope  

Replacement:  

This  in ternational  s tandard  appl ies  to  the  BASIC SAFETY  and  ESSENTIAL  PERFORMANCE  of 
MAMMOGRAPHIC X-RAY EQUIPMENT ,  i ncl ud ing  equ ipment for  MAMMOGRAPHIC TOMOSYNTHESIS ,  and  
MAMMOGRAPHIC STEREOTACTIC DEVICES ,  hereafter a l so  referred  to  as  ME  EQUIPMENT .  

NOTE  1  Th i s  i ncl udes  MAMMOGRAPH IC  X-RAY EQU I PMENT  u s i ng  i n tegrated  d i g i ta l  X-RAY I MAGE  RECEPTORS  o r 
i n teg rated  storage  phosphor subsystems.  

Excluded  from  the  scope of th is  document are:  

– reconstructi ve  tomography other than  MAMMOGRAPHIC TOMOSYNTHESIS ;  

– CT SCANNERS  covered  by I EC 60601 -2-44;  

– d iagnostic consoles;  

– p icture  arch iving  and  communication  systems (PACS);  

– non- in tegrated  storage  phosphor readers;  

– hard  copy cameras;  

– fi lms,  screens  and  cassettes;  

– computer a i ded  detection  (CAD);  

– devices  for perform ing  core  b iopsy  and  other b iopsy i nstruments;  

– modes  of operation  i n tended  to  demonstrate  l ocal  con trast med ium  uptake  (con trast 
enhanced  d ig i ta l  mammography);  

I f a  clause  or subclause  is  speci fical l y i n tended  to  be  appl icable  to  ME  EQUIPMENT  on l y,  or to  
ME  SYSTEMS  on l y,  the  ti tl e  and  con tent of that cl ause  or subclause  wi l l  say so.  I f that i s  not the  
case,  the  clause  or subclause  appl ies  both  to  ME  EQUIPMENT  and  to  ME  SYSTEMS ,  as  re levant.  

NOTE  2  I EC 60601 -2-7: 1 998  and  I EC 60601 -2-32  are  not  part  of the  3
rd
 ed i ti on  scheme for MAMMOGRAPH IC  X-RAY 

EQU IPMENT  and  MAMMOGRAPH IC  STEREOTACTIC  DEVICES .  

201 .1 .2  Object  

Replacement:  

The  obj ect of th is  particu lar standard  i s  to  establ ish  particu lar BASIC SAFETY  and  ESSENTIAL 

PERFORMANCE  requ i rements  for  MAMMOGRAPHIC X-RAY EQUIPMENT  and  MAMMOGRAPHIC  

___________ 

1 )   The  general  s tandard  i s  I EC 60601 -1 : 2005  and  I EC 60601 -1 : 2005/AMD1 : 201 2,  Medical electrical equipment – 
Part 1 :  General requirements for basic safety and essential performance .  
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STEREOTACTIC DEVICES ,  to  ensure  safety,  to  speci fy methods  for demonstrating  compl iance  
wi th  those  requ i rements  and  to  provide  gu idance  for RISK MANAGEMENT .  

201 .1 .3  Col lateral  standards  

Addition:  

This  particu lar standard  refers  to  those  appl icable  col lateral  standards  that are  l i s ted  i n  
Clause  2  of the  general  s tandard  and  Clause  201 . 2  of th is  particu lar standard .  

I EC 60601 -1 -2 : 201 4  and  I EC  60601 -1 -3: 2008  and  I EC  60601 -1 -3: 2008/AMD1 : 201 3  appl y as  
mod i fied  i n  Clauses  202  and  203,  respectivel y.  I EC 60601 -1 -8,  I EC 60601 -1 -9,  I EC  60601 -1 -

1 0 ,  I EC  60601 -1 -1 1  and  I EC  60601 -1 -1 2  do  not appl y2) .  Al l  other publ ished  col l atera l  
standards  i n  the  I EC 60601 -1 -X series  appl y as  publ ished .  

201 .1 .4  Particu lar standards  

Replacement:  

I n  the  I EC  60601  series ,  particu lar standards  may mod ify,  replace  or de lete  requ i rements  
con tained  i n  the  general  standard  and  col l atera l  standards  as  appropriate  for the  particu lar 
ME  EQUIPMENT  under cons ideration ,  and  may add  other BASIC SAFETY  and  ESSENTIAL  

PERFORMANCE  requ i rements.  

A requ irement of a  particu lar standard  takes  priori ty over the  general  standard  or a  col lateral  
standard .  

For brevi ty,  I EC 60601 -1  i s  referred  to  i n  th is  particu lar standard  as  the  general  s tandard .  
Col lateral  standards  are  referred  to  by thei r document number.  

The  numbering  of clauses  and  subclauses  of th i s  particu lar s tandard  corresponds  to  that of 
the  general  standard  wi th  the  prefix “201 ”  (e . g . ,  201 . 1  in  th is  standard  addresses  the  con ten t 
of Clause  1  of the  general  standard)  or appl icable  col l ateral  standard  wi th  the  prefix “20x”  
where  x i s  the  fi nal  d ig i t(s)  of the  col lateral  standard  document number (e. g . ,  202.4  i n  th is  
particu lar standard  addresses  the  conten t of Clause  4  of the  I EC  60601 -1 -2  col l ateral  
standard ,  203.4  i n  th is  particu lar standard  addresses  the  content of Clause  4  of the  
I EC 60601 -1 -3  col l ateral  standard ,  etc. ) .  The  changes  to  the  text of the  general  standard  are  
speci fied  by the  use  of the  fol lowing  words:  

"Replacement"  means  that the  clause  or subclause  of the  general  standard  or appl icable  
col l atera l  s tandard  is  replaced  completel y by the  text of th is  particu lar s tandard .  

"Add i ti on "  means  that the  text of th is  particu lar s tandard  i s  add i ti onal  to  the  requ i rements  of 
the  general  s tandard  or appl icable  col latera l  standard .  

"Amendment"  means  that the  clause  or subclause  of the  general  s tandard  or appl icable  
col l atera l  s tandard  is  amended  as  i nd icated  by the  text of th is  particu lar s tandard .  

___________ 

2)   I EC  60601 -1 -9: 2007,  Medical electrical equipment – Part 1 -9:  General requirements for basic safety and 
essential performance – Collateral Standard:  Requirements for environmentally conscious design.  
I EC 60601 -1 -1 0: 2007 ,  Medical electrical equipment – Part 1 -10:  General requirements for basic safety and 
essential performance – Collateral Standard: Requirements for the  development of physiologic closed-loop  
controllers.   I EC 60601 -1 -1 1 : 201 0,  Medical electrical equipment – Part 1 -11 :  General requirements for basic 
safety and essential performance – Collateral Standard:  Requirements for medical electrical equipment and 
medical electrical systems used in  the home healthcare environment.  I EC 60601 -1 -1 2: 2004,  Medical Electrical 
Equipment – Part 1 -12:  General requirements for basic safety and essential performance – Collateral Standard:  
Requirements for medical electrical equipment and medical electrical systems used in  the  emergency medical 
services environment.  
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Subclauses,  figures  or tables  wh ich  are  add i tional  to  those  of the  general  standard  are  
numbered  starti ng  from  201 . 1 01 .  However,  due  to  the  fact that defi n i ti ons  i n  the  general  
standard  are  numbered  3. 1  through  3 . 1 39,  add i tional  defi n i ti ons  i n  th is  standard  are  
numbered  beg inn ing  from  201 . 3. 201 .  Add i ti onal  annexes  are  lettered  AA,  BB,  etc. ,  and  
add i ti onal  i tems  aa) ,  bb) ,  e tc.  

Subclauses,  figures  or tab les  wh ich  are  add i ti onal  to  those  of a  col l ateral  s tandard  are  
numbered  starting  from  20x,  where  “x”  i s  the  number of the  col l ateral  s tandard ,  e . g . ,  202  for 
IEC 60601 -1 -2 ,  203  for I EC  60601 -1 -3,  etc.  

The  term  "th is  s tandard "  i s  used  to  make  reference to  the  general  s tandard ,  any appl icable  
col l atera l  s tandards  and  th is  particu lar standard  taken  together.  

Where  there  i s  no  correspond ing ,  cl ause  or subclause  i n  th is  particu lar standard ,  the  clause  
or subclause  of the  general  standard  or appl icable  col l ateral  s tandard ,  a l though  possib l y not 
re levant,  appl ies  wi thou t mod i fication ;  where  i t  i s  in tended  that any part  of the  general  
standard  or appl icable  col lateral  s tandard ,  a l though  possib l y re levant,  i s  not to  be  appl i ed ,  a  
statement to  that effect i s  g i ven  in  th is  particu lar standard .  

201 .2  Normative references  

NOTE  I n formative  references  are  l i s ted  i n  the  b ib l i ography beg inn ing  on  page  49.  

Clause  2  of the  general  s tandard  appl ies,  except as  fo l l ows:  

Replacement:  

I EC 60601 -1 -2 : 201 4,  Medical electrical equipment – Part 1 -2: General requirements for basic 
safety and essential performance – Collateral standard: Electromagnetic compatibility – 
Requirements and tests  

I EC 60601 -1 -3 : 2008,  Medical electrical equipment – Part 1 -3: General requirements for basic 
safety and essential performance – Collateral Standard: Radiation protection in  diagnostic X-
ray equipment  

IEC 60601 -1 -3: 2008/AMD1 :201 3  

Addition:  

IEC 60336: 2005,  Medical electrical equipment – X-ray tube assemblies for medical 
diagnosis – Characteristics of focal spots 

IEC 6061 3: 201 0,  Electrical and loading characteristics of X-ray tube assemblies for medical 
diagnosis   

I EC  60788: 2004,  Medical electrical equipment – Glossary of defined terms 

I EC 62220-1 -2 : 2007,  Medical electrical equipment – Characteristics of digital X-ray imaging 
devices – Part 1 -2: Determination of the detective quantum efficiency – Detectors used in  
mammography 

I SO  9236-3: 1 999,  Photography – Sensitometry of screen/film systems for medical 
radiography – Part 3:  Determination of sensitometric curve shape,  speed and average 
gradient for mammography 
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201 .3  Terms and  defin i tions  

For the  purposes  of th is  document,  the  terms  and  defin i ti ons  g i ven  i n   
I EC 60601 -1 : 2005  and  I EC  60601 -1 : 2005/AMD1 : 201 2,  I EC 60601 -1 -3 :2008  and  I EC 60601 -1 -
3: 2008/AMD1 :201 3,  and  I EC/TR 60788:2004  apply,  except as  fo l l ows:  

NOTE  An  i ndex of defi ned  terms i s  found  beg inn ing  on  page  49.  

Addition:  

201 .3.201  
APPARENT RESISTANCE  OF  SUPPLY MAINS  
res istance  of the  SUPPLY MAINS  d eterm ined  under speci fic l oad  cond i tions  

201 .3.202  
AVERAGE GLANDULAR DOSE   
AGD  
<X-ray mammography>  average absorbed  dose  i n  the  g landu lar tissue  (exclud ing  skin)  i n  a  
un i form ly compressed  breast of known  ti ssue  composi ti on ,  us ing  a  speci fied  calcu lation  
method   

[I EC  61 223-3-2: 2007,  defi n i tion  3 . 7]  

NOTE  The  terms  “AVERAGE  GLANDULAR DOSE ”  and  “mean  g l andu lar dose”  are  i n terchangeable  accord i ng  to  
l i terature  use.  

201 .3.203  
BREAST COMPRESSION  DEVICE  
device  used  to  exert pressure  upon  the  breast  of a  PATIENT  du ri ng  e i ther exam ination  or 
treatment 

201 .3.204 
DEFECTIVE  DETECTOR ELEMENT  
element of an  X-RAY IMAGE  RECEPTOR  whose  response is  ou t of acceptable  tolerance,  such  as  
when  ou tpu t i s  i ndependent of the  entrance  AIR KERMA,  or there  i s  an  excessive  NOISE  l evel  

201 .3.205  
DIRECT FOCAL DISTANCE  
<X-ray mammography>  shortest d is tance  from  the  FOCAL SPOT  to  the  axis  of symmetry of the  
EFFECTIVE  IMAGE  RECEPTION  AREA  perpend icu lar to  i ts  chest wal l  edge  for a  speci fied  pos i ti on  
of the  source   

201 .3.206  
*MAMMOGRAPHIC  STEREOTACTIC  DEVICE  
device  for mechan ica l l y gu ided  p lacement of a  need le  or pos i ti on  marker based  on  
rad iograph ic images  of an  immobi l i zed  breast acqu ired  at d i fferent known  ang les   

NOTE  1  Such  a  d evice  may be  a  ded icated  system  or an  ACCESSORY  for MAMMOGRAPH IC  X-RAY EQU IPMENT .  

NOTE  2  The  pu rposes  of such  devices  may be  fi ne-need l e  aspi rati on ,  core  b i opsy,  or pre-surg ical  l ocal i zation .  

201 .3.207  
MAMMOGRAPHIC  X-RAY EQUIPMENT  
X-RAY EQUIPMENT  where  the  I NTENDED USE  i s  breast imag ing  

201 .3.208  
ORIGINAL DATA  
DN 

RAW DATA  to  wh ich  the  corrections  a l l owed  i n  th is  s tandard  have  been  appl ied  
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[I EC  62220-1 -2: 2007,  defi n i tion  3 . 1 1 ]  

NOTE  Here  “ th i s  standard ”  i s  to  be  u nderstood  i n  the  con text  of I EC 62220-1 -2 : 2007.  

201 .3.209  
RAW DATA  
PIXEL  va lues  read  d i rectl y after the  analogue-d ig i ta l -convers ion  from  the  d ig i ta l  X-ray imag ing  
device  or counts  from  photon  coun ting  systems wi thout  any software  corrections  

[I EC  62220-1 -2: 2007,  defi n i tion  3 . 1 3]  

201 .3.21 0  
MAMMOGRAPHIC  TOMOSYNTHESIS  
techn ique  us ing  MAMMOGRAPHIC X-RAY EQUIPMENT to  produce mu l ti p le  tomograph ic images  
reconstructed  from  mu l ti p le  PROJECTIONS  acqu ired  over a  total  angu lar range  of l ess  than  1 80°   

201 .3.21 1  
CONTRAST TO NOISE  RATIO   
CNR 
physica l  quanti ty describ ing  the  ab i l i ty to  d isti ngu ish  between  various  contrast  obj ects  of a  
d ig i ta l  image  and  the  i nheren t noise  wi th in  the  image,  defi ned  as  the  d i fference of mean  pixel  
va lues  of the  con trast objects  and  image  background ,  and  d i vided  by the  standard  deviation  
of the  image background  p ixel  va lue  

[SOURCE:  I EC 61 223-3-2: 2007,  defin i tion  3. 8 ]  

201 .4 General  requirements  

Clause  4  of the  general  s tandard  appl ies,  except as  fo l l ows:  

201 .4.3  ESSENTIAL PERFORMANCE  

Addition:  

201 .4.3. 1 01  *Add itional  ESSENTIAL PERFORMANCE  requ irements  

Add i ti onal  ESSENTIAL  PERFORMANCE  requ i rements  are  found  in  the  subclauses  l i sted  i n  
Table  201 . 1 01 .  

Table  201 . 1 01  – Distributed  ESSENTIAL  PERFORMANCE  requ i rements  

Requ i rement  Subclause  

Accuracy of LOADI NG  FACTORS  203. 6. 4. 3. 1 02  

AUTOMATIC  CONTROL  SYSTEM  203. 6. 5  

Imag ing  performance  203. 6. 7  

M i ssed  ti ssue  at  chest wal l  s i de  203. 8. 5. 4. 1 01  

BREAST COMPRESS ION  DEVICE  203. 8. 5. 4 . 1 02  

L i neari ty of AIR KERMA  over l im i ted  i n terval s  of  LOAD ING  FACTORS   203. 6. 3. 1 . 2  

Reproducibi l i ty of the  X-RAD IATION  ou tpu t  203. 6. 3. 2  

 

201 .4. 1 0 .2  SUPPLY MAINS  for ME  EQUIPMENT  and  ME  SYSTEMS  

Addition:  
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The  i n ternal  impedance of SUPPLY MAI NS  i s  to  be  considered  su fficientl y l ow for the  operation  
of MAMMOGRAPHIC X-RAY EQUIPMENT  i f the  value  of the  APPARENT RESISTANCE  OF  SUPPLY MAI NS  
does  not  exceed  the  va lue  speci fied  i n  the  ACCOMPANYING  DOCUMENTS .  

The  requ ired  APPARENT RESISTANCE  OF  SUPPLY MAINS  and  other appropriate  SUPPLY MAINS  

requ irements  shal l  be  provided  i n  the  ACCOMPANYING  DOCUMENTS .  

MAMMOGRAPHIC X-RAY EQUIPMENT  i s  considered  to  comply wi th  the  requ i rements  of th is  
standard  on l y i f i ts  speci fied  NOMINAL  e l ectric power can  be  demonstrated  at an  APPARENT 

RESISTANCE  OF  SUPPLY MAINS  having  a  value  not l ess  than  that speci fi ed  by the  MANUFACTURER  
i n  the  ACCOMPANYING  DOCUMENTS .  

NOTE  I f a  NOM INAL  vo l tage  i s  cl a imed  for a  mains  power suppl y system ,  i t  i s  assumed  that  there  i s  no  vol tage  of a  
h i gher val ue  between  any of the  conductors  of the  system  or between  any of these  conductors  and  earth .  

An  a l ternati ng  vol tage  i s  considered  i n  practi ce  to  be  s i nusoida l  i f any i nstan taneous  val ue  of the  waveform  

concerned  d i ffers  from  the  i nstan taneous  val ue  of the  i deal  waveform  at  the  same  moment  by no  more  than  ±  2  %  
of the  peak value  of the  i dea l  waveform .  

Three-phase  SUPPLY MAI NS  are  consi dered  to  have  a  practi cal  symmetry i f i t  del i vers  symmetri cal  vo l tages  and  
produces,  when  l oaded  symmetri cal l y,  symmetri cal  cu rren ts.  

The  requ i rements  of th i s  s tandard  are  based  upon  the  assumption  that  th ree-phase  systems  have  a  symmetri cal  
confi gu rati on  of the  MAINS  VOLTAGE  wi th  respect  to  earth .  S i ng le-phase  systems  may be  deri ved  from  such  th ree-
phase  systems.  Where  the  supply system  i s  not  earthed  at  the  sou rce,  i t  i s  assumed  that  adequate  measu res  have  
been  provided  to  d etect,  l im i t  and  remedy any d i sturbance  of symmetry wi th i n  a  reasonably short  time.  

Compliance is checked by inspection of the ACCOMPANYING DOCUMENTS.  

Additional subclause:  

201 .4.1 01  Data  recording  

Means  shal l  be  incorporated  i n to  the  ME  EQUIPMENT  to  record  the  fol l owing  i n formation  wi th  the  
image  when  acqu ired  wi th  an  i n tegrated  d ig i ta l  X-RAY IMAGE  RECEPTOR, :  

–  i denti ty of the  PATIENT  (at  l east name and  date  of b i rth );  

– posi tion ing  i n formation  ( l eft/righ t breast,  angu lations,  PATIENT  pos i tion ing) ;  

– acqu is i tion  parameters;  

– p lace  and  date  of the  image  acqu is i ti on ;  

– i denti fication  and  version  of image process ing  appl ied  to  ORIGI NAL  DATA and ,  i n  
MAMMOGRAPHIC  TOMOSYNTHESIS ,  i denti fication  and  vers ion  of reconstruction  process ing  
appl ied .  

NOTE  An  example  for processed  images  are  DICOM  images  for presentation .  

When  transferring  any of the  above noted  i n formation  as  image data,  i t  i s  recommended  to  
use  the  objects  i denti fied  i n  the  D ICOM  standard  ( ISO  1 2052).  

The  i nstructions  for u se  shal l  g i ve  appropriate  gu idance  to  the  OPERATOR.  

Compliance is checked by inspection.  

201 .5  General  requirements  for testing  of ME  EQUIPMENT  

Clause  5  of the  general  s tandard  appl ies.  
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201 .6  Classification  of ME  EQUIPMENT  and  ME  SYSTEMS  

Clause  6  of the  general  s tandard  appl ies,  except as  fol lows:  

201 .6.2  Protection  against  electrical  shock 

Replacement:  

MAMMOGRAPHIC X-RAY EQUIPMENT  sha l l  be  CLASS  I  ME  EQUIPMENT  or I NTERNALLY POWERED  
equ ipment.  

I f MAMMOGRAPHIC X-RAY EQUIPMENT  i s  class i fied  as  I NTERNALLY POWERED  ME  EQUIPMENT ,  the  
re lated  clauses  of the  general  standard  appl y and  the  RISK MANAGEMENT  i s  to  be  provided  
accord ing l y.  

201 .7  ME  EQUIPMENT  i denti fication,  marking  and  documents  

Clause  7  of the  general  s tandard  appl ies,  except as  fo l l ows:  

201 .7.2  Marking  on  the  outside of ME  EQUIPMENT  or ME  EQUIPMENT  parts  

201 .7.2 .6  Connection  to  the  SUPPLY MAINS  

Addition:  

For MAMMOGRAPHIC X-RAY EQUIPMENT  that i s  speci fied  to  be  PERMANENTLY I NSTALLED ,  the  
i n formation  requ ired  i n  7. 2. 6  of the  general  standard  may be  s tated  i n  the  ACCOMPANYING  

DOCUMENTS  on l y.  

201 .7.2 .7  Electrical  input power from  the SUPPLY MAINS  

Addition:  

For MAMMOGRAPHIC X-RAY EQUIPMENT  that  i s  i n tended  to  be  PERMANENTLY I NSTALLED ,  the  
i n formation  requ ired  i n  7 . 2 . 7  of the  general  s tandard  may be  stated  i n  the  ACCOMPANYING  

DOCUMENTS  on l y.  

The  i n formation  on  the  i npu t power shal l  be  speci fi ed  i n  terms  of combinations  of 

a)  the  rated  MAINS  VOLTAGE  of the  ME  EQUIPMENT  i n  vol ts ;  see  7. 2 . 1  and  7. 2. 6  of the  general  
standard ,  

b)  the  number of phases;  see  7. 2 . 1  and  7. 2 . 6  of the  general  s tandard ,  

c)  the  frequency,  i n  hertz;  see  7. 2. 1  and  7. 2. 6  of the  general  standard ,  

d )  the  maximum  perm issib le  value  for APPARENT RESISTANCE  OF  SUPPLY MAINS ,  i n  ohms;  

e)  the  characteristics  of over-curren t re leases  requ ired  i n  the  SUPPLY MAINS .  

NOTE  These  requ i rements  are  adapted  from  I EC 60601 -2-7: 1 998,  subclause  6 . 1 j ) .  

201 .7.2 . 1 5  Cool ing  conditions  

Addition:  

I f cool ing  i s  necessary for safe  operation  of ME  EQUIPMENT ,  or a  subassembly thereof,  the 
cool ing  requ i rements  shal l  be  i nd icated  i n  the  ACCOMPANYING  DOCUMENTS ,  i ncl ud ing  as  
appropriate:  
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– the  maximum  heat d issipation  i n to  the  surround ing  a i r,  g iven  separatel y for each  
subassembly that d iss ipates  more  than  1 00  W and  m igh t be  separate l y l ocated  on  
i nstal l ation ;  

– the  maximum  heat d iss ipation  i n to  forced  a i r cool i ng  devices,  and  the  correspond ing  flow 
rate  and  temperature  rise  of the  forced  a i r stream ;  

– the  maximum  heat d issipation  i n to  a  cool ing  med ium  u ti l i ty and  the  perm issib le  i nput 
temperature  range,  m in imum  flow rate  and  pressure  requ i rements  for the  u ti l i ty.  

Additional subclause:  

201 .7.2 . 1 01  BEAM  LIM ITING  DEVICE  

BEAM  LIMI TI NG  DEVICES  sha l l  be  provided  wi th  the  fo l l owing  markings:  

– those  requ i red  in  7. 2. 2  of the  general  standard ;  

– seria l  designation  or i nd ividual  i den ti fication ;  

– PERMANENT FI LTRATION  i n  terms  of QUALITY EQUIVALENT F I LTRATION .  

The  markings  on  the  BEAM  LIMI TI NG  DEVICE  may be  h i dden  by covers  i n  NORMAL USE .  I n  th is  
case  the  marking  for PERMANENT FI LTRATION  shal l  be  repeated  i n  the  ACCOMPANYING  

DOCUMENTS .  

NOTE  The  BEAM  LI M I T ING  DEVICE  i s  n ot  i n  the  scope  of I EC 60601 -2-28: 201 0.  Therefore  these  requ i rements  have  
been  adapted  from  I EC 60601 -2-28: 1 993  subclause  6 . 1 .   

201 .7.8  Ind icator l ights  and  controls  

Additional subclauses: 

201 .7.8. 1 01  Ind ication  of X-ray related  states  

The  i nd ication  of X-ray re lated  states  shal l  be  excluded  from  7 . 8  i n  the  general  standard .   

Subclause  203. 6. 4 . 2  shal l  appl y i nstead .  

201 .7.8. 1 02  Alternate  visual  ind ication  means  

Alternate  unambiguous  visual  i nd ication  means  may be  used  i nstead  of i nd icator l i gh ts.  
Al ternate  unambiguous  visual  i nd ication  means  may use  ind icator l i gh ts  of red ,  yel low,  and  
green  colour.   

These  means  shal l  be  expla ined  i n  the  i nstructions  for use.  

Compliance is checked by inspection of the ACCOMPANYING DOCUMENTS.  

201 .7.9  ACCOMPANYING  DOCUMENTS  

201 .7.9. 1  General  

Addition:  

The  ACCOMPANYING  DOCUMENTS  shal l  s tate  the  d imensions  and  l ocations  of a l l  avai lable  
EFFECTIVE  IMAGE  RECEPTION  AREAS .  

For MAMMOGRAPHIC X-RAY EQUIPMENT  the  ACCOMPANYING  DOCUMENTS  shal l  contain  qual i ty 
con trol  procedures  to  be  performed  on  the  MAMMOGRAPHIC X-RAY EQUIPMENT  by the  
RESPONSIBLE  ORGANISATION .  These  shal l  i ncl ude  acceptance cri teria  and  frequency for the  
tests.  
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The  performance of means  requ ired  to  presen t the  images  for d iagnostic purpose  shal l  be  
stated  i n  the  ACCOMPANYING  DOCUMENTS .  

NOTE  Examples  of such  means  are  image  d i splay devices  or hard  copy cameras.  

Add i ti onal l y for MAMMOGRAPHIC X-RAY EQUIPMENT  provided  wi th  an  i n tegrated  d ig i ta l  X-RAY 

IMAGE  RECEPTOR,  the  ACCOMPANYING  DOCUMENTS  shal l  contain :  

– a  description  of the  fi l e  transfer format of the  images  acqu ired  wi th  th is  un i t and  of any 
data  associated  wi th  these  images;   

– i denti fication  of the  vers ion  of image  processing  appl ied  to  ORIGI NAL DATA.   

I n formation  d isplayed  on  the  user i n terface  may be  considered  to  satisfy the  second  
requ irement above.  

The  ACCOMPANYING  DOCUMENTS  of any MAMMOGRAPHIC STEREOTACTIC DEVICE  des igned  as  an  
ACCESSORY  for MAMMOGRAPHIC X-RAY EQUIPMENT  shal l  contain :  

– at  least one  MODEL OR TYPE  REFERENCE  to  MAMMOGRAPHIC X-RAY EQUIPMENT  wi th  wh ich  i t  i s  
des igned  to  operate;  

– a  reference  to  the  re levant standards  wi th  wh ich  the  MAMMOGRAPHIC STEREOTACTIC DEVICE  
compl ies.  

Compliance is checked by inspection  of the ACCOMPANYING DOCUMENTS.  

201 .7.9 .2  Instructions  for use  

201 .7.9 .2. 1  General  

Addition:  

The i nstructions  for use  shal l  describe   

– i nspection  and  safe  use  of a l l  compression  p lates  that  are  provided  wi th  MAMMOGRAPHIC X-
RAY EQUIPMENT ,  

– methods  for determ in ing  and  resolving  problems wi th  ARTEFACTS ;  

– for MAMMOGRAPHIC X-RAY EQUIPMENT  provided  wi th  an  i n tegrated  d i g i ta l  X-RAY IMAGE  

RECEPTOR,   

•  particu lar hand l i ng  and  main tenance  of X-RAY IMAGE  RECEPTOR,  

•  how to  use  the  means  requ ired  i n  203.6 . 7. 4. 2  re lated  to  

– DEFECTIVE  DETECTOR ELEMENTS ,  

–  replacement of data  orig inating  from  DEFECTIVE  DETECTOR ELEMENTS ,  

– image homogenei ty problems;  

•  the  procedure  for perform ing  qual i ty control  of X-RAY IMAGE  RECEPTOR;  

•  requ irements  for image  presentation .  

E lectric ou tpu t data  shal l  be  stated  i n  the  i nstructions  for use  in  terms  of LOADING  FACTORS  as  
described  below in  i tems  a)  to  j )  of th is  subclause  201 .7 .9. 2. 1 .  

The  fo l l owing  combinations  and  data  shal l  be  s tated :  

a)  the  NOMINAL  X-RAY TUBE  VOLTAGE  and  the  h ighest X-RAY TUBE  CURRENT  avai l able  at that  
vol tage;  

b)  the  h i ghest X-RAY TUBE  CURRENT  and  the  h i ghest X-RAY TUBE  VOLTAGE  avai lable  at that 
curren t;  
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c)  the  correspond ing  combination  of X-RAY TUBE  VOLTAGE  and  X-RAY TUBE  CURRENT  wh ich  
resu l ts  i n  the  h i ghest e lectric  ou tpu t power;  

d )  the  NOMINAL  e l ectric power g i ven  as  the  h ighest constan t e lectric ou tput power in  ki lowatts  
wh ich  the  X-RAY GENERATOR  can  del i ver at an  X-RAY TUBE  VOLTAGE  of 30  kV,  for a  LOADING  

TIME  of 1  s ,  a  CYCLE  TIME  of 1 , 0  m inu te  and  for an  i ndefin i te  number of cycles,  or i f these  
va lues  are  not se lectable,  at an  X-RAY TUBE  VOLTAGE  n earest to  30  kV,  for a  LOADING  TIME  
nearest to  bu t not l ess  than  1  s  and  a  CYCLE  TIME  of 1 , 0  m inute  and  for an  i ndefin i te  
number of cycles .  

NOTE  1 01  The  l im i tation  i n  the  NOM INAL  e l ectri c  power may be  caused  by the  H I GH -VOLTAGE  GENERATOR,  the  X-
RAY TUBE  ASSEMBLY or other parts .  

e)  The  NOMINAL  e l ectric power shal l  be  g iven  together wi th  the  combination  of X-RAY TUBE 

VOLTAGE  and  X-RAY TUBE  CURRENT  and  the  LOADING  TIME ;  

NOTE  1 02  The  val ues  stated  are  on l y for characteri s i ng  the  equ i pment.  

f)  for MAMMOGRAPHIC X-RAY EQUIPMENT  i nd icating  pre-calcu lated  or measured  CURRENT TIME  

PRODUCT,  the  lowest CURRENT TIME  PRODUCT  or the  combinations  of LOADING  FACTORS  
resu l ting  i n  the  lowest  CURRENT TIME  PRODUCT ;  

g )  i f the  value  of the  l owest CURRENT TIME  PRODUCT  d epends  upon  the  X-RAY TUBE  VOLTAGE  or 
upon  certa in  combinations  of va lues  of LOADING  FACTORS ,  the  l owest CURRENT TIME  

PRODUCT  may be  g i ven  as  a  table  or cu rve  showing  the  dependence;  

h )  for MAMMOGRAPHIC X-RAY EQUIPMENT  provided  wi th  AUTOMATIC EXPOSURE  CONTROL  
con trol l i ng  the  LOADING  TIME ,  the  shortest LOADING  TIME  and/or the  l owest  resu l ti ng  
CURRENT TIME  PRODUCT ;  

i )  i f the  X-RAY TUBE  VOLTAGE  or the  X-RAY TUBE  CURRENT  i n  MAMMOGRAPHIC  X-RAY EQUIPMENT  
i s  control led  by an  AUTOMATIC EXPOSURE  CONTROL ,  the  range  of the  X-RAY TUBE  VOLTAGE  or 
the  X-RAY TUBE  CURRENT  d uri ng  the  I RRADIATION  sha l l  be  stated  i n  the  i nstructions  for use;  

j )  i f the  shortest LOADING  TIME  depends  upon  LOADING  FACTORS  such  as  X-RAY TUBE  VOLTAGE  
and  X-RAY TUBE  CURRENT,  the  ranges  of these  LOADING  FACTORS  for wh ich  the  shortest 
LOADING  TIME  i s  va l i d  shal l  be  s tated .  

The  i nstructions  for use  shal l  d raw the  atten tion  of the  RESPONSIBLE  ORGANI SATION  to  the  need  
to  restrict access  to  ME  EQUIPMENT  i n  accordance wi th  local  regu lations  for RADIATION  

PROTECTION .  

201 .7.9 .2. 1 7  *ME  EQUIPMENT  emitting  rad iation  

This  subclause  of I EC  60601 -1 : 2005  and  IEC 60601 -1 : 2005/AMD1 : 201 2  does  not appl y.  

201 .7.9 .3  Techn ical  description  

Additional subclauses:  

201 .7.9 .3. 1 01  Specification  of X-RAY SOURCE ASSEMBLY  and  i ts  posi tion  

The techn ical  description  of the  i n tegrated  X-RAY SOURCE  ASSEMBLIES  shal l  speci fy the  
fol l owing :  

a)  speci fication  of the  REFERENCE  AXIS  to  wh ich  the  TARGET  ang le(s)  and  the  FOCAL SPOT  
characteristics  of the  X-RAY TUBE  of the  X-RAY SOURCE  ASSEMBLY  refer;  

b)  TARGET  ang le(s)  wi th  respect to  the  speci fied  REFERENCE  AXIS ;  

c)  pos i tion  wi th  tolerances  of the  FOCAL SPOTS  on  the  REFERENCE  AXIS ;  

d )  NOMINAL FOCAL SPOT VALUE(S)  determ ined  accord ing  to  I EC  60336  for the  speci fi ed  
REFERENCE  AXIS ;  

NOTE  These  requ i rements  are  adapted  from  I EC 60601 -2-28: 1 993  subclause  6 . 8. 3  dd ).  

e)  poss ib le  values  for DIRECT FOCAL DI STANCE  and  i n  MAMMOGRAPHIC TOMOSYNTHESIS ,  for 
speci fied  pos i tions  of the  source;  
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f)  pos i tion  of the  i n tersection  of the  REFERENCE  AXI S  wi th  the  I MAGE  RECEPTION  AREA  for a  
speci fied  DIRECT FOCAL  DISTANCE  and  i n  MAMMOGRAPHIC TOMOSYNTHESIS ,  for speci fied  
pos i tions  of the  source;  

g )  ang le  of the  REFERENCE  AXIS  to  the  p lane  of the  IMAGE  RECEPTION  AREA  and ,  i n  
MAMMOGRAPHIC TOMOSYNTHESIS ,  for speci fied  pos i ti ons  of the  source.  

h )  i n  MAMMOGRAPHIC  TOMOSYNTHESIS ,  the  number of PROJECTIONS ,  and  the  geometric  
configuration  for the  acqu is i tion  of the  PROJECTIONS ;  

i )  i n  MAMMOGRAPHIC TOMOSYNTHESIS ,  description  of the  d is tribu tion  of x-ray LOADING  FACTORS  
for the  acqu is i ti on  of the  PROJECTIONS .  

Additional paragraph:  

201 .7.9 . 1 01  Reference  to  ACCOMPANYING  DOCUMENTS  

The  fol l owing  subclauses  of th is  standard  contain  add i ti onal  requ i rements  concern ing  the  
con ten t of ACCOMPANYING  DOCUMENTS :  

201 . 4 . 1 0. 2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SUPPLY MAINS  for ME  EQUIPMENT  and  ME  SYSTEMS  

201 . 7 . 2 . 6  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Connection  to  the  SUPPLY MAINS  

201 . 7 . 2 . 7  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  E lectrical  input  power from  the  SUPPLY MAI NS  

201 . 7 . 2 . 1 5  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Cool ing  cond i tions  

203.5.2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ACCOMPANYING  DOCUMENTS  

203. 6.2 . 1 . 1 01 ……………………………………………………… .Connections  of external  i n terlocks  

203.6.5  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AUTOMATIC CONTROL SYSTEM  

203.6 .7. 4  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RADIATION  DETECTOR  or X-RAY IMAGE  RECEPTOR  

203.7 .3  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I nd ication  of FI LTER  properties  

203. 1 1 . 1 01  . . . . . . . . . . . . . . . . . . . . . . . . .  Add i ti onal  requ i rements  for protection  against RESIDUAL RADIATION  

201 .8  Protection  against electrical  HAZARDS  from  ME  EQUIPMENT  

Clause  8  of the  general  s tandard  appl ies,  except as  fo l l ows:  

201 .8.4  Limi tation  of vol tage,  current or energy 

Additional subclauses: 

201 .8.4. 1 01  H IGH-VOLTAGE  CABLE  CONNECTIONS  

Detachable  HIGH -VOLTAGE  CABLE  CONNECTIONS  shal l  e i ther be  des igned  so  that the  use  of tools  
i s  requ ired  to  d isconnect them  or they shal l  be  provided  wi th  i n terlocks  so  that at a l l  t imes  
when  protecti ve  covers  or h i gh -vol tage  connections  are  removed :  

– the  ME  EQUIPMENT  i s  d isconnected  from  i ts  power suppl y,  and  

– capaci tances  i n  the  h i gh-vol tage  ci rcu i t  are  d ischarged  wi th in  the  m in imum  time necessary 
to  ga in  access  to  the  h i gh -vol tage  ci rcu i t,  and  

– the  d ischarged  state  i s  main tained .  

Compliance is checked by inspection and by measurement.  

NOTE  These  requ i rements  are  adapted  from  I EC 60601 -2-7: 1 998  subclause  1 5  aa).  

201 .8.4. 1 02  Limitation  of X-RAY TUBE  VOLTAGE  

ME  EQUIPMENT  sha l l  be  des igned  so  as  not to  del i ver i n  I NTENDED USE ,  to  any connected  X-RAY 

TUBE  ASSEMBLY,  a  vo l tage  greater than  the  NOMINAL X-RAY TUBE  VOLTAGE  for the  X-RAY TUBE  
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concerned  or greater than  the  NOMINAL X-RAY TUBE  VOLTAGE  the  X-RAY TUBE  ASSEMBLY  i s  
des igned  for,  wh ichever i s  the  lower vol tage.  

NOTE  These  requ i rements  are  adapted  from  I EC 60601 -2-7: 1 998  subclause  3. 1 .  

201 .8.5  Separation  of parts  

201 .8 .5.4  Working  vol tage  

Addition:  

201 .8.5.4. 1 01  Stator and  stator ci rcu i t  d ielectric  strength  testing  

The  test vo l tage  for the  d ie lectric s trength  testi ng  of stator and  stator ci rcu i t  used  for the  
operation  of the  rotati ng  anode of the  X-RAY TUBE  i s  to  be  referred  to  the  vol tage  existing  after 
reduction  of the  s tator suppl y vol tage  to  i ts  steady state  operating  value.  

NOTE  These  requ i rements  are  adapted  from  I EC 60601 -2-7: 1 998  subclause  20. 4  l ) .  

201 .8.6  Protective  earth ing ,  functional  earth ing  and  potential  equal ization  of 
ME  EQUIPMENT  

Additional paragraphs:  

201 .8.6. 1 01  X-RAY TUBE  ASSEMBLY  

Accessib le  h igh-vol tage  cables  connecting  the  X-RAY TUBE  ASSEMBLY  to  the  HIGH -VOLTAGE  

GENERATOR  sha l l  i ncorporate  a  fl exib le  conductive  screen ,  having  a  res istance  per un i t l eng th  

not exceed ing  1  Ω  m
-1
,  and  covered  wi th  a  non-conductive  materia l  capable  of protecti ng  the  

screen  against mechan ica l  damage.  The  screen  shal l  be  connected  to  the  protecti ve  earth  
conductive  ENCLOSURE  of the  HIGH -VOLTAGE  GENERATOR i n  l ow impedance.  

Compliance is checked by visual inspection and by measurement.  

201 .8.6. 1 02  X-RAY SOURCE  ASSEMBLY  

I n  a l l  cases,  there  shal l  be  e lectrical  conti nu i ty between  the  screen  of a  fi tted  h igh -vol tage  
cable  and  the  accessib le  metal  parts  of i ts  receptacle  on  the  X-RAY SOURCE  ASSEMBLY.  

The  flexib le  conductive  screen  is  not to  be  recogn ized  as  satisfying  a  requ i rement for a  
protecti ve  earth  connection  between  the  devices  connected  by the  cable.  

Compliance is checked by visual inspection and by measurement.  

201 .8.7  LEAKAGE CURRENTS  and  PATIENT  auxi l iary currents  

201 .8 .7.3  Al lowable  values  

Addition:  

The  a l lowable  values  of EARTH  LEAKAGE  CURRENT  are  perm i tted  for each  subassembly of 
MAMMOGRAPHIC X-RAY EQUIPMENT  that i s  suppl ied  by i ts  own  exclusive  connection  to  the  
SUPPLY MAINS  or to  a  cen tral  connection  poin t,  i f the  latter i s  fixed  and  PERMANENTLY 

I NSTALLED .  

A fixed  and  PERMANENTLY I NSTALLED  central  connection  poin t may be  provided  i ns ide  the  ou ter 
ENCLOSURE  or cover of the  MAMMOGRAPHIC X-RAY EQUIPMENT .  I f other subassembl ies  such  as  
an  X-RAY SOURCE  ASSEMBLY  or associated  equ ipment are  connected  to  the  cen tral  connection  
poin t,  the  EARTH  LEAKAGE  CURRENT  between  such  a  cen tra l  connection  poin t and  the  external  
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protective  system  may exceed  the  a l l owable  values  for any one  of the  s ing le  devices  
connected .  

NOTE  1 01  The  l im i tati on  of the  EARTH  LEAKAGE  CURRENTS  wi th i n  the  envi ronment of MAMMOGRAPH IC  X-RAY 

EQU IPMENT  i s  i n tended  to  prevent i n terference  i n  other e l ectri cal  equ i pment.  The  provis ion  of a  central  connection  
poin t  i s  acceptabl e,  as  for fi xed  and  PERMANENTLY I NSTALLED  ME  EQU IPMENT  the  i n terruption  of the  PROTECTI VE  

EARTH  CONDUCTOR  i s  n ot  cons idered  to  be  a  SINGLE  FAULT CONDI TION .  H owever,  i n  such  cases,  adequate  
i n formation  on  the  combination  of sub-assembl ies  needs  to  be  provided .  

201 .8.8  Insu lation  

201 .8 .8.3  Dielectric strength  

Amendment to the  compliance test for high-voltage circuit:  

The high-voltage circuit of ME  EQUIPMENT is tested by applying no more than half the test 
voltage,  and then the test voltage is gradually raised over a  period of 10 s to the full value,  
which is maintained for 3 min.  

Addition to the test conditions for high-voltage circuit:  

The test for the high-voltage circuit shall be made without an X-RAY TUBE  connected and with  
a  test voltage of 1 , 2 times the  NOMINAL X-RAY TUBE VOLTAGE  of the  ME  EQUIPMENT.  

If the ME  EQUIPMENT can be tested only with the X-RAY TUBE  connected and if the X-RAY TUBE 
does not allow the ME  EQUIPMENT to  be tested with a  test voltage of 1 , 2 times the NOMINAL  X-
RAY TUBE VOLTAGE,  the  test voltage may be lower but not less than  1 , 1  times that voltage.  

If during the dielectric strength test there is a  RISK of overheating a  transformer under test,  it 
is permitted to  carry out the test at a  higher supply frequency.  

During the dielectric strength test,  the test voltage in  the high-voltage circuit should be kept 
as close as possible to 100 %,  and is not to  be outside the  range of 100 % and 105 % of the 
value required.  

During the dielectric strength test,  slight corona discharges in  the high-voltage circuit are to 
be disregarded if they cease when the test voltage is lowered to 110 % of the voltage to which  
the test condition  is referred.  

Additions:  

aa)  HIGH-VOLTAGE GENERATORS  or subassemblies thereof,  that are integrated with  an X-RAY 
TUBE ASSEMBLY are  to be tested with  an appropriately loaded X-RAY TUBE.  

bb)  If such  HIGH-VOLTAGE GENERATORS  do not have separate adjustment of the X-RAY TUBE 
CURRENT,  the duration of the dielectric strength test is to  be reduced to  such an extent that 
the allowable X-RAY TUBE  load at the  increased X-RAY TUBE VOLTAGE  will not be  exceeded.  

cc)  If the high-voltage circuit is not accessible for the measurement of the test voltage 
applied,  appropriate measures should to be taken to ensure that the value is kept as close 
as possible to 100 %,  and is not to be outside the range of 100 % and 105 %,  of the value 
required.  

NOTE  These  requ i rements  are  adapted  from  I EC 60601 -2-7: 1 998  subclause  20. 4.  

201 .9  Protection  against MECHANICAL HAZARDS  of ME  EQUIPMENT  and  ME  SYSTEMS  

Clause  9  of the  general  s tandard  appl ies,  except as  fo l l ows:  
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201 .9 .1  MECHANICAL HAZARDS  of ME  EQUIPMENT  

Addition:  

Subclause  203. 8. 5.4 . 1 02  BREAST COMPRESSION  DEVICE  of th is  particu lar s tandard  appl ies.  

201 .9.2   MECHAN ICAL  HAZARDS  associated  with  moving  parts  

201 .9.2 . 1  General  

Addition:  

The movement of ME  EQUIPMENT  or ME  EQUIPMENT  parts  wh ich  cou ld  cause  phys ica l  i n j ury to  
the  PATIENT  i n  NORMAL USE  shal l  requ i re  the  conti nuous  activation  by the  OPERATOR  except i n  
cases  when  MAMMOGRAPHIC X-RAY EQUIPMENT  i s  des igned  for a  speci fi ed  cl i n ical  appl ication  
(e. g . ,  preposi tion ing ,  stereotactic imag ing)  that j usti fi es  i n tentional  motion  of access ib le  
moving  parts  during  I NTENDED USE .  The  HAZARDS  of the  moving  parts  shal l  be  treated  by the  
RISK  MANAGEMENT  PROCESSES  of the  MANUFACTURER.  

I f i n  NORMAL USE  a  power-driven  ME  EQUIPMENT  part i s  i n tended  or l i kel y to  contact the  
PATIENT,  and  when  appropriate  for the  des igned  appl ication ,  means  shal l  be  provided  to  stop  
the  motion  i f the  con tact cou ld  cause  phys ical  i n j u ry to  the  PATIENT.  

Means  shal l  be  provided  or warn ings  g i ven  i n  the  ACCOMPANYING  DOCUMENTS ,  to  prevent 
i n j uries  that cou ld  resu l t from  col l i s ion  of power-driven  ME  EQUIPMENT  parts  wi th  other moving  
or s tationary i tems  l ikel y to  be  i n  proxim i ty.  

Compliance is checked by functional test and by inspection of the instructions for use.  

NOTE  These  requ i rements  are  adapted  from  I EC 60601 -2-32  subclause  22. 4. 1 .  

201 .9.2 .2  TRAPPING  ZONE  

201 .9.2 .2.6  Speed  of movement(s)  

Addition:  

When  the  BREAST COMPRESSION  DEVICE  i s  actuated  to  appl y a  force  of more  than  50  N ,  the  
speed  or s tep  s i ze  of any power-driven  movements  of the  access ib le  moving  parts  shal l  be  
l im i ted  so  that the  OPERATOR  wi l l  have  adequate  con trol  for fi ne  correction  of i ts  pos i tion  
wi thout  endangering  the  PATIENT.   

201 .9 .2 .3  Other MECHANICAL  HAZARDS  associated  with  moving  parts   

201 .9 .2 .3. 1  Un intended  movement  

Addition:  

Accessible  moving  parts  shal l  be  capable  of be ing  fixed  i n  any pos i tion  where  they are  
des igned  to  operate.  Once fixed  i n  such  pos i tions,  these  parts  shal l  not undergo un in tended  
motion .  

I n  the  even t of i n terruption  of the  SUPPLY MAINS ,  the  accessib le  moving  parts  shal l  not pu t any 
resu l tan t force  exceed ing  20  N  on  any part of the  PATIENT.  

201 .9 .2 .4  Emergency stopping  devices  

Addition:  
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Al l  power-driven  motions  wh ich  cou ld  cause  phys ica l  i n j ury shal l  be  provided  wi th  an  
emergency stop  con trol .  I n  the  even t of an  emergency stop,  means  shal l  be  provided  for 
PATIENT  access  and  removal  wh i l e  ME  EQUIPMENT  i s  d isabled .  

Compliance is checked by functional test and by inspection of the instructions for use.  

NOTE  These  requ i rements  are  adapted  from  I EC 60601 -2-32  subclause  22. 4. 1 .  

Additional subclauses :  

201 .9.2 . 1 01  *  Three d imensional  local ization  and  in terventional  mammographic  
gu idance  

201 .9.2 . 1 01 . 1  Posi tion ing  of X-RAY SOURCE  ASSEMBLY  for stereotactic imag ing  

I n  stereotactic imag ing ,  defined  angu lar posi tions  shal l  be  provided  for the  X-RAY SOURCE  

ASSEMBLY.  The  X-RAY SOURCE  ASSEMBLY  sha l l  be  capable  of being  rig id l y fi xed  i n  any of these  
pos i tions.  Once fixed  i n  any such  pos i ti on ,  subsequen t movement of the  X-RAY SOURCE  

ASSEMBLY  sha l l  requ ire  OPERATOR  con trol .  

Th is  subclause  does  not  appl y for MAMMOGRAPHIC TOMOSYNTHESIS .  

Compliance is checked by measurement according to the test in  201 . 9. 2. 101 . 3.  

201 .9.2 . 1 01 .2  Motion  of APPLIED  PARTS  during  biopsy or marker placement  

Under constant compression  force,  there  shal l  be  no  d isp lacement i n  any d i rection  between  

the  PATIENT SUPPORT  and  the  compression  p late  of more  than  ±  0 , 5  mm  and  ±  0 , 5°  re lati ve  to  

each  other,  and  the ir d isplacement relati ve  to  the  PATIENT  shal l  not  exceed  ±  2  mm  and  ±  2 °  i n  
any d i rection .  

The  movement of the  need le  holder or core  b iopsy gun  holder wi th  a  need le  i nserted  i n  i t  shal l  
requ i re  conti nuous  actuation  and  control  by the  OPERATOR.  

Compliance is checked by measurement according to the test in  201 . 9. 2. 101 . 3.  

201 .9.2 . 1 01 .3  Biopsy need le  posi tion ing  accuracy 

The accuracy of b iopsy need le  tip  pos i tion  in  x,  y,  and  z d i rections  shal l  be  wi th in  ±  1  mm  in  
the  speci fied  b iopsy volume.  

Compliance is checked by measurement according to the following test.  

a)  Test equipment 

A  TEST DEVICE  of a  design that allows testing for different biopsy needle directions is required 
for the test.  It consists of a  mounting plate that is perforated so that it can serve as a  locator 
for the test needles.  At least three steel needles of different lengths are to be fixed in  the 
mounting plate,  the  outer parts perpendicular to its surface and pointing in  the same direction.  

The steel needles are test needles; their tips serve as test objects.  They shall be placed in  a  
pattern so that the specified biopsy volume can be covered.  It shall be possible to locate one 

of them within ±  5 mm of the centre of that volume,  and two of the other test needle tips also 
inside the specified biopsy volume and within 10 mm of the extreme x,  y,  z points that are 
intended to be reconstructed.  
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b)  Test procedure 

Measure the biopsy needle length and compare the result either to the NOMINAL  biopsy needle 
length or to the biopsy needle length value stored or programmed in  the MAMMOGRAPHIC 
STEREOTACTIC DEVICE.  The measured length shall agree with the NOMINAL  length to within 

±  0, 3 mm.  Place the TEST DEVICE  on  the PATIENT SUPPORT specified so that one  of the test 

needle tips is located to within ±  5 mm of the centre of the specified biopsy volume and two of 
the other test needle tips are also located inside the specified biopsy volume and within  
10 mm of the extreme x,  y,  z points that are intended to be reconstructed.  An attenuating,  
homogeneous material,  for example 2 mm Al,  may be attached close to the X-RAY SOURCE 
ASSEMBLY.  

Select a  FOCAL SPOT specified to be  used.  

Position the MAMMOGRAPHIC X-RAY EQUIPMENT to acquire a  cranio-caudal projection of the  
breast.  Determine x,  y,  z positions of the test needle tips as specified by the MANUFACTURER  
for clinical use.  For each  test needle,  position the biopsy needle tip according to the position 
calculated.  Measure and record the differences in  x,  y,  z positions between each test needle 
tip and the biopsy needle tip.  Repeat the procedure with  the MAMMOGRAPHIC X-RAY EQUIPMENT 
rotated to the extremities in  each direction of the range of angular deviation specified by the 
MANUFACTURER  for clinical use of angular deviation in  each direction and also to any 
intermediate deviations of 90° or multiples thereof.  If the MAMMOGRAPHIC STEREOTACTIC DEVICE  
is designed for more than one biopsy needle direction relative to the test device,  then repeat 
the procedure at as many directions as possible up to a  maximum of six within the range 
specified by the MANUFACTURER  for clinical use,  including at least two directions at extremities 
of the specified range.   

c)  Interpretation of measured data  

Compare the  differences in  x,  y,  and z directions to the  requirement above.  

201 . 1 0  Protection  against unwanted  and  excessive radiation  HAZARDS  

Clause  1 0  of the  general  standard  appl ies,  except as  fo l l ows:  

201 .1 0. 1 .2  ME  EQUIPMENT Intended  to  produce  d iagnostic  or therapeutic  X-rad iation  

Addition:  

MAMMOGRAPHIC X-RAY EQUIPMENT  shal l  comply wi th  the  appl icable  requ irements  of I EC 60601 -
1 -3 : 2008  and  I EC 60601 -1 -3: 2008/AMD1 :201 3;  see  Clause  203  of th is  parti cu lar standard .  

201 . 1 1  Protection  against excessive temperatures  and  other HAZARDS  

Clause  1 1  of the  general  standard  appl ies.  

201 . 1 2  Accuracy of controls  and  instruments  and  protection  against hazardous  
outputs  

Clause  1 2  of the  general  standard  appl ies.  

201 . 1 3  Hazardous si tuations  and  faul t condi tions  for ME  EQUIPMENT  

Clause  1 3  of the  general  standard  appl ies.  
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201 . 1 4  PROGRAMMABLE  ELECTRICAL MEDICAL SYSTEMS (PEMS)  

Clause  1 4  of the  general  standard  appl ies.  

201 . 1 5  Construction  of ME  EQUIPMENT  

Clause  1 5  of the  general  standard  appl ies,  except as  fo l l ows:  

201 .1 5.4  ME  EQUIPMENT  components  and  general  assembly 

201 .1 5.4.3  Batteries  

Additional subclause:  

201 .1 5.4.3.1 01  Charging  mode interlock 

Every MOBILE  ME  EQUIPMENT  h aving  an  i ncorporated  battery charger shal l  be  provided  wi th  
means  whereby powered  movements  and  the  generation  of X-RADIATION  by unauthorised  
persons  can  be  prevented  wi thou t preventing  the  charg ing  of batteries.  

NOTE  An  example  of su i tabl e  means  to  comply wi th  th i s  requ i rement i s  the  provis ion  of a  key-operated  swi tch  
arranged  so  that  powered  movements  and  the  generation  of X-RADIATION  are  possib l e  on l y when  the  key i s  present,  
bu t  battery charg i ng  i s  a l so  poss ible  i n  the  absence  of the  key.  

201 . 1 6  ME  SYSTEMS  

Clause  1 6  of the  general  standard  appl ies.  

201 . 1 7  Electromagnetic compatibi l i ty of ME  EQUIPMENT  and  ME  SYSTEMS  

Clause  1 7  of the  general  standard  appl ies.  

202  Electromagnetic compatibi l i ty – Requirements  and  tests  

I EC 60601 -1 -2 : 201 4  appl ies,  except as  fol lows:  

Addition:  

202.1 01  Immunity testing  of ESSENTIAL PERFORMANCE  

The MANUFACTURER may m in im ize  the  test requ irements  of the  add i ti onal  ESSENTIAL 

PERFORMANCE  l i s ted  i n  Table  201 . 1 01  to  a  practica l  l evel  through  the  RISK MANAGEMENT 

PROCESS .  

When  selecti ng  the  requ i rements  to  be  tested ,  the  MANUFACTURER  needs  to  take  i n to  accoun t 
the  sensi ti vi ty to  the  EMC envi ronment,  probabi l i ty of EMC cond i tion  and  severi ty,  probabi l i ty 
and  contribution  to  unacceptable  RI SK  th rough  the  RISK MANAGEMENT PROCESS .  

The  accuracy of the  test i nstruments  used  to  assess  the  immun i ty of the  ME  EQUIPMENT  sha l l  
not be  affected  by the  e lectromagnetic  cond i tions  for the  test.  

The  test i nstrument shal l  not have  an  in fluence  on  the  immun i ty of the  ME  EQUIPMENT .  

On l y non- invasive  measurements  shal l  be  performed .  
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ME  EQUIPMENT  being  tested  shal l  not  be  mod i fied  to  perform  th is  immun i ty test.  

Compliance is checked by inspection  of the RISK MANAGEMENT FILE.  

203  Radiation  protection  i n  d iagnostic X-ray equipment 

I EC 60601 -1 -3: 2008  and  I EC 60601 -1 -3 : 2008/AMD1 :201 3  appl ies  except as  fol l ows:  

203.4  General  requ i rements  

203.4. 1  Statement of compl iance  

Replacement:  

For MAMMOGRAPHIC X-RAY EQUIPMENT ,  or a  subassembly,  any statement of compl iance  wi th  the  
requ irements  of th is  s tandard  shal l  be  g i ven  i n  the  fol l owing  form :  

MAMMOGRAPHIC X-RAY EQUIPMENT  
++)

 I EC 60601 -2-45: 201 5  

++)
 MODEL OR TYPE  REFERENCE  

NOTE  Th is  i ncl udes  marking  on  the  ou ts i de  of ME  EQU I PMENT .  

Additional subclause:  

203.4.1 01  Qual i fying  conditions  for defined  terms  

203.4. 1 01 . 1  Electric  power 

The  e lectric  power i n  the  h igh-vol tage  ci rcu i t,  men tioned  i n  th is  particu lar standard  
i n  201 . 7 .9 . 2. 1 ,  general  i tems  c),  d ) ,  and  e)  i s  calcu lated  accord ing  to  the  formu la:  P = f U I  

where  

P  i s  the  e lectric  power 

f i s  the  factor depend ing  on  the  waveform  of the  X-RAY TUBE  VOLTAGE ,  se lected  as  below 
and  is  

a)  0 , 95  for ME  EQUIPMENT  i ncl ud ing  a  s ix-peak HIGH -VOLTAGE  GENERATOR,  or 

b)  1 , 00  for ME  EQUIPMENT  i ncl ud ing  a  twelve-peak HIGH -VOLTAGE  GENERATOR  or a  constant  
poten tia l  HIGH -VOLTAGE  GENERATOR ;  or 

c)  for other ME  EQUIPMENT ,  the  most appropriate  value,  as  above,  chosen  accord ing  to  the  
waveform  of the  X-RAY TUBE  VOLTAGE ,  wi th  a  s tatement of the  value  se lected .  

U  i s  the  X-RAY TUBE  VOLTAGE  

I  i s  the  X-RAY TUBE  CURRENT  

203.4.1 01 .2  * LOADING  TIME  

LOADING  TIME  i s  measured  as  the  time in terval  between:  

– the  instant that the  X-RAY TUBE  VOLTAGE  h as  risen  for the  fi rst time to  a  va lue  of 75  %  of 
the  peak value;  and  

– the  i nstant  at wh ich  i t  fi na l l y d rops  be low the  same value.  
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For ME  EQUIPMENT in  which LOADING  is controlled by electronic switching of the high voltage,  
using a  grid in  an electronic tube or in  the X-RAY TUBE,  the LOADING TIME  shall be determined 
as the time interval between the instant when the timing device generates the signal to start 
the IRRADIATION  and the instant when it generates the signal to terminate the IRRADIATION.  

For ME  EQUIPMENT in  which LOADING  is  controlled by simultaneous switching in  the primaries of 
both the high-voltage circuit and the heating supply for the filament of the X-RAY TUBE,  the 
LOADING TIME  shall be determined as the time interval between the instant when the X-RAY 
TUBE CURRENT first rises above 25 % of its maximum value and the instant when it finally falls 
below the same value.   

For other cases,  the  way the  LOADING  TIME  i s  con trol l ed  and  determ ined  shal l  be  described  i n  
the  RISK MANAGEMENT FI LE .  

NOTE  1  See  a l so  defi n i ti on  3 . 37  of I EC 60601 -1 -3: 2008  and  I EC 60601 -1 -3: 2008/AMD1 : 201 3.  

NOTE  2  These  requ i rements  are  adapted  from  I EC 60601 -2-7: 1 998  subclause  2 . 1 01 . 4 .  

203.5  ME  EQUIPMENT  i denti fication ,  marking  and  documents  

203.5.2  ACCOMPANYING  DOCUMENTS  

203.5.2 .4  Instructions  for use  

203.5.2 .4.2  Quanti tative information  

Addition:  

For MAMMOGRAPHIC X-RAY EQUIPMENT ,  the  X-RADIATION  dose  to  the  PATIENT  sha l l  be  described  
us ing  both  the  en trance  AIR KERMA  and  the  AVERAGE  GLANDULAR DOSE ,  determ ined  accord ing  to  
the  method  speci fied  by the  MANUFACTURER .  

203.6  RADIATION  management 

203.6.2  In i tiation  and  termination  of the  IRRADIATION  

203.6.2 . 1  Normal  in i ti ation  and  termination  of the  IRRADIATION  

Addition:  

203.6.2 . 1 . 1 01  Connections  of external  in terlocks  

MAMMOGRAPHIC X-RAY EQUIPMENT ,  except MOBI LE  MAMMOGRAPHIC X-RAY EQUIPMENT ,  shal l  be  
provided  wi th  connections  for at  l east one  external  e lectrical  device  separate  from  the  
MAMMOGRAPHIC X-RAY EQUIPMENT  that can  prevent the  X-RAY GENERATOR  from  starti ng  to  em i t  
X-RADIATION .  

MAMMOGRAPHIC X-RAY EQUIPMENT ,  except MOBI LE  MAMMOGRAPHIC X-RAY EQUIPMENT ,  shal l  be  
provided  wi th  connections  for at  l east one  external  e lectrical  device  separate  from  the  
MAMMOGRAPHIC X-RAY EQUIPMENT  that can  cause  the  X-RAY GENERATOR  to  s top  em i tti ng  X-
RADIATION .  

I f the  state  of the  s i gnals  from  these  external  e l ectrical  devices  i s  not  d isp layed  on  the  
CONTROL PANEL ,  the  ACCOMPANYING  DOCUMENTS  sha l l  contain  i n formation  to  the  RESPONSIBLE  

ORGANISATION  that  th is  s tate  shou ld  be  d isplayed  by visual  means  i n  the  i nstal lation .  

203.6.2 .2  Safety measures  against fai lu re  of normal  termination  of the  IRRADIATION  

Replacement:  
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a)  Each  LOADING  shal l  be  i n i tiated  and  maintained  by means  of a  con trol  requ i ri ng  conti nuous  
actuation  by the  OPERATOR.  

b)  I t  shal l  not be  possib le  to  i n i ti ate  any un in tended  subsequent I RRADIATION  wi thou t re leasing  
the  control  by wh ich  the  previous  I RRADIATION  was  i n i tiated .  

c)  Means  shal l  be  provided  for the  OPERATOR  to  term inate  each  I RRADIATION  a t  any time 
before  i ts  i n tended  completion .  

d )  I n  the  case  of a  fa i l u re  of i ts  normal  term ination  the  I RRADIATION  sha l l  be  term inated  by a  
safety measure.  

e)  I f the  normal  term ination  is  not effected  upon  the  bas is  of an  on-going  X-RADIATION  
measurement,  continuous  actuation  by the  OPERATOR  i n  accordance  wi th  i tem  a)  shal l  
suffice  as  the  safety measure  requ ired  in  i tem  d )  above.  

f)  I f the  normal  term ination  depends  upon  an  on -going  X-RADIATION  measurement,  

– the  safety measure  shal l  comprise  means  for term ination  of I RRADIATION  i n  the  event of 
a  fa i l u re  of the  normal  term ination ;  

– the  CURRENT TIME  PRODUCT  shal l  be  l im i ted  to  no  more  than  800  mAs  per I RRADIATION  
un less  speci fi ed  and  j usti fied  by the  MANUFACTURER;  

– the  system  for normal  term ination  of I RRADIATION  and  the  system  used  for the  safety 
measure  shal l  be  separated  so  that a  fa i l u re  i n  one  system  does  not affect term ination  
by the  other system ;  

– a  vis ib le  i nd ication  at the  CONTROL PANEL  shal l  be  provided  whenever a  LOADING  has  
been  term inated  by the  safety means  requ i red .  Another LOADING  i n  the  same MODE  OF  

OPERATION  sha l l  not be  possib le  un ti l  a  con trol  device  provided  for resetti ng  has  been  
operated  at  the  CONTROL PANEL .  

g )  For MAMMOGRAPHIC X-RAY EQUIPMENT  provided  wi th  AUTOMATIC EXPOSURE  CONTROL  a  
method  by wh ich  the  OPERATOR  can  veri fy the  function ing  of the  AUTOMATIC EXPOSURE  

CONTROL  shal l  be  provided  and  the  i nstructions  for use  shal l  conta in  the  description  of that 
method .  

Compliance is checked by inspection  and by the appropriate functional tests.  

203.6.3  RADIATION  dose and  RADIATION  QUALITY  

Replacement:  

203.6.3. 1  Ad justment of RADIATION  dose  and  RADIATION  QUALITY  

203.6.3. 1 . 1  General  requ i rements  for the  ad justment of RADIATION  dose and  RADIATION  
QUALITY  

I t  sha l l  be  poss ib le  to  ad just the  RADIATION  QUALITY  and  the  quanti ty of X-RADIATION  to  match  
the  range  of breast th ickness  and  composi tion  correspond ing  to  the  I NTENDED USE  of the  
MAMMOGRAPHIC X-RAY EQUIPMENT .  

When  the  ad j ustment of the  quanti ty of X-RADIATION  contributi ng  to  the  image i s  made through  
a  manual  se lection  among  d iscrete  values  of LOADING  FACTORS  h aving  an  essentia l l y 
proportional  re lation  to  the  quan ti ty of X-RADIATION  produced ,  particu larl y values  for X-RAY 

TUBE  CURRENT,  LOADING  TIME  or  CURRENT TIME  PRODUCT ,  these  va lues  shal l  be  chosen  from  the  
series  R’ 1 0  or R’20  accord ing  to  I EC  60601 -1 -3: 2008 and  I EC  60601 -1 -3:2008/AMD1 : 201 3,  
Annex B .  

NOTE  Us ing  va l ues  accord i ng  to  th i s  geometri c  prog ressi on  hel ps  the  OPERATOR  i n  ad j usti ng  the  quanti ty of 
X-RADIATION  by amounts  that  are  j ust  s i gn i fi can t,  both  i n  terms  of X-RADIATION  d ose  to  the  PATI ENT  and  image  
qual i ty.  

Compliance is checked by inspection.  
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203.6.3. 1 . 2  Lineari ty of AIR KERMA  over l im i ted  in tervals  of  LOADING  FACTORS  

The  variation  of the  MEASURED  VALUES  of AIR KERMA  shal l  l i nearl y fo l l ow the  change  of the  
se lected  CURRENT TIME  PRODUCTS  over the  whole  range  of CURRENT TIME  PRODUCT  se lections  
avai l ab le,  wi th  an  accuracy equal  or better than  0 , 2.  

Compliance is checked by the following functional test:  

The linearity test shall be performed at 30 kV or at the nearest X-RAY TUBE VOLTAGE  setting 
available.  For the test,  pairs of X-RAY TUBE CURRENT TIME PRODUCT settings shall be selected 
as follows:  

– The lower value of the  first pair shall correspond to the lowest available CURRENT TIME 
PRODUCT setting.  For MAMMOGRAPHIC TOMOSYNTHESIS  this lower value shall be  the lowest 
CURRENT TIME PRODUCT setting available in  a  LOADING  of a  TOMOSYNTHESIS projection 
image acquisition series.  

– The ratio of the values of the selected CURRENT TIME PRODUCT settings  in  each pair shall 
be  as close as possible  to 2,  but not exceeding 2.  

– The higher value of the CURRENT TIME PRODUCT settings  in  each pair to  be  measured shall 
be  used as the  lower value of the  next pair of CURRENT TIME PRODUCT settings.  

– The higher value of the last pair shall correspond to the highest available CURRENT TIME 
PRODUCT setting and the lower value shall be half or next of half of the value 
corresponding to the highest available  CURRENT TIME PRODUCT setting.  

NOTE An example of this selection rule is the following:  If the available  CURRENT TIME PRODUCT settings are 10,  
12,  16,  20,  25,  32,  40,  50,  63,  80,  100 and 125 mAs,  the pairs to be  tested are:  10 and 20 mAs,  20 and 40 mAs,  40 
and 80 mAs and 63 and 125 mAs.  

The whole series of measurements required for the test shall be performed without long 
pauses and preferably within a  period of one  hour.  

Perform ten LOADINGS  for each selected X-RAY TUBE CURRENT TIME PRODUCT setting and 
measure the AIR KERMA  at a  fixed location 40 mm above the PATIENT SUPPORT.  Calculate the 
average of the  MEASURED VALUES of AIR KERMA  for each series of ten measurements.  

Calculate the linearity in  relation to each pair of settings according to the  following formula.  
The quotients of the averages divided by the respective selected X-RAY TUBE CURRENT TIME 
PRODUCTS  shall not differ by more than 0, 2 times the  mean value of the  following quotients:  
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where 

21 ,KK   are  the averages of the MEASURED VALUES  of AIR KERMA and 

Q1 ,  Q2   are  the selected CURRENT TIME PRODUCTS.  

203.6.3.2  Reproducibi l i ty of the  X-RADIATION  ou tput  

The  coefficien t of variation  of the  MEASURED VALUES  of AIR KERMA  sha l l  be  not g reater than  
0, 05  for any combination  of LOADING  FACTORS  over the  range  for I NTENDED USE .   

Compliance is checked by the  following functional test:  
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Select a  set of LOADING FACTOR  combinations for the reproducibility tests,  including at least 
the following combinations:  

– highest available X-RAY TUBE VOLTAGE  with  the lowest available X-RAY TUBE CURRENT for 
that X-RAY TUBE VOLTAGE  

– lowest available X-RAY TUBE VOLTAGE  with the highest available X-RAY TUBE CURRENT for 
that X-RAY TUBE VOLTAGE  

– a combination of X-RAY TUBE VOLTAGE  and X-RAY TUBE CURRENT for the highest electrical 
power 

– a combination of X-RAY TUBE VOLTAGE  and X-RAY TUBE CURRENT for the lowest electrical 
power 

– for MAMMOGRAPHIC TOMOSYNTHESIS a combination of X-RAY TUBE VOLTAGE  specified by the 
MANUFACTURER and clinically justified,  with  the lowest CURRENT TIME PRODUCT setting 
available in  a  complete  LOADING  of a  TOMOSYNTHESIS  acquisition  series 

The series of measurements required for the test shall be performed without long pauses,  
preferably within  a  period of one hour.  

Perform ten LOADINGS  for each of the combinations of LOADING FACTORS  selected and measure 
the AIR KERMA  at a  fixed location 40 mm above the  PATIENT SUPPORT 

Calculate the coefficient of variation for each series of MEASURED VALUES  of AIR KERMA .  

n

KKK
K n+++

=
. . .21  

where  

K1 ,  K2 ,  Kn  are  the MEASURED VALUES  of AIR KERMA  

n   is the  number of measurements (10)  

K   is the  average of ten  measurements 
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203.6.4  Ind ication  of operational  states  

203.6.4.2  Ind ication  of LOADING  STATE  

Addition:  

203.6.4.2. 1 01  LOADING  STATE  i n  mammography 

A visual  i nd ication  on  the  CONTROL PANEL  shal l  i nd icate  the  LOADING  STATE .   

Term ination  of the  LOADING  STATE  shal l  be  unambiguousl y i nd icated  at  the  location  of the  
OPERATOR  by an  aud ible  s ignal ,  regard less  of whether term ination  is  determ ined  by the  ME  

EQUIPMENT  or by the  OPERATOR .  

I f the  LOADING  STATE  i s  i nd icated  by means  of a  s ing le  function  visual  i nd icator,  the  colour 
ye l l ow shal l  be  used .  

For MAMMOGRAPHIC TOMOSYNTHESIS  operation  the  LOADING  STATE  shal l  encompass  al l  acqu i red  
proj ections.   
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Compliance is checked by inspection  

203.6.4.2. 1 02  READY STATE  i n  mammography 

Vis ib le  i nd ication  shal l  be  provided  on  the  CONTROL PANEL  i n d icating  the  state  when  one  
further actuation  of a  control  from  that CONTROL PANEL  wi l l  i n i ti ate  the  LOADING  of the  X-RAY 

TUBE  i n  RADIOGRAPHY .  

I f th is  state  i s  i nd icated  by means  of a  s ing le  function  visual  i nd icator,  the  colour g reen  shal l  
be  used .  

Compliance is checked by inspection.  

203.6.4.2. 1 03  Remote  ind ication  of READY STATE  i n  mammography 

Means  shal l  be  provided  for a  connection  to  enable  the  READY STATE  to  be  i nd icated  remotel y 
from  the  CONTROL  PANEL .  Th is  requ irement does  not appl y to  MOBI LE  MAMMOGRAPHIC X-RAY 

EQUIPMENT .  

203.6.4.3  Ind ication  of LOADING  FACTORS  and  MODES  of OPERATION  

Addition:  

For MAMMOGRAPHIC TOMOSYNTHESIS  acqu is i tion ,  wh ich  i nvolves  mu l ti ple  I RRADIATIONS ,  LOADING  

FACTORS  shal l  be  provided  after completion  of the  acqu is i ti on  for each  of these  I RRADIATIONS .  

NOTE  An  example  of implementati on  of th i s  requ i rement i s  th rough  usage  of DI COM  obj ects.  

203.6.4.3. 1 01  Units  of ind ication  

The  un i ts  of ind ication  shal l  be  as  fol lows:  

– for X-RAY TUBE  VOLTAGE ,  ki lovol ts  (kV);  

– for X-RAY TUBE  CURRENT,  m i l l i amperes  (mA);  

– for LOADING  TIME ,  seconds  (s)  or m i l l i seconds  (ms);  

– for I RRADIATION  TIME ,  seconds  (s)  or m i l l i seconds  (ms);  

– for CURRENT TIME  PRODUCT,  m i l l i ampere-seconds  (mAs).  

Compliance is checked by inspection.  

203.6.4.3. 1 02  Accuracy of LOADING  FACTORS  

203.6.4.3. 1 02.1  General  

NOTE  Subclauses  203. 6. 4. 3. 1 02  and  203. 6. 4. 3. 1 03  contai n  requ i rements  on  operati ng  data  for MAMMOGRAPH IC  X-
RAY EQU IPMENT ,  as  part  of X-RAY GENERATORS  that  are  cons idered  essenti al  for protecti on  against  i ncorrect  ou tpu t.  

The  requ irements  of th is  subclause  appl y to  the  accuracy of a l l  va l ues  of LOADING  FACTORS ,  
whether ind icated ,  fixed  or preselected  when  compared  wi th  MEASURED  VALUES  of the  same 
LOADING  FACTOR.  

Compliance is determined by tests according to 203. 6. 4. 3. 103.  

203.6.4.3. 1 02.2  Accuracy and  reproducibi l i ty of X-RAY TUBE  VOLTAGE  

a)  The  X-RAY TUBE  VOLTAGE  shal l  be  accurate  wi th in  ±  5  %  of the  I NDICATED VALUE  wi th in  the  
selectable  range.  

b)  The  coefficien t of variation  of the  X-RAY TUBE  VOLTAGE  shal l  be  equal  to  or l ess  than  0, 05.  
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c)  The  PERCENTAGE  RIPPLE  of ou tput vol tage  of the  HIGH -VOLTAGE  GENERATOR  shal l  not 
exceed  4.  

203.6.4.3. 1 02.3  Accuracy of X-RAY TUBE  CURRENT  

For operation  of MAMMOGRAPHIC X-RAY EQUIPMENT  where  the  X-RAY TUBE  CURRENT  can  be  

i ndependentl y se lected ,  i ts  va lue  shal l  be  accurate  wi th in  ±  20  %  of the  I NDICATED VALUE  
wi th in  the  selectable  range.  

203.6.4.3. 1 02.4  Accuracy of LOADING  TIME  

For operation  of MAMMOGRAPHIC X-RAY EQUI PMENT where  the  LOADING  TIME  can  be  
i ndependentl y selected ,  the  error on  the  va lue  of the  LOADING  TIME  shal l  not be  greater than  

±  (1 0  %  +  1  ms)  for combinations  of LOADING  FACTORS  representing  the  selectable  range.  

Th is  subclause  i s  appl icable  on l y i f the  LOADING  TIME  i s  equal  to  the  I RRADIATION  TIME  of the  
EFFECTIVE  IMAGE  RECEPTION  AREA  at  each  poin t  or e lement of the  X-RAY IMAGE  RECEPTOR.  

NOTE  An  example  for MAMMOGRAPH IC  X-RAY EQU IPMENT  where  th i s  subclause  i s  not  appl i cable  are  s l ot  scann ing  
systems.  

203.6.4.3. 1 02.5  Accuracy of CURRENT TIME  PRODUCT  

I n  any speci fied  combination  of MAMMOGRAPHIC X-RAY EQUIPMENT  wi th  sub-assembl ies,  the  
error on  the  va lue  of the  X-RAY TUBE  CURRENT TIME  PRODUCT  shal l  not be  greater than  

±  (1 0  %  +  0 , 2  mAs)  from  i ts  se lected  value  for any combination  of LOADING  FACTORS .  Th is  
requ irement also  appl i es  i n  cases  when  the  CURRENT TIME  PRODUCT  i s  derived  by calcu lation .   

For MAMMOGRAPHIC TOMOSYNTHESIS  operation  the  CURRENT TIME  PRODUCT  shal l  be  the  sum  of 
the  respective  CURRENT TIME  PRODUCTS  of the  i nd ividual  projections.    

203.6.4.3. 1 03  Test  condi tions  for the accuracy of loading  factors  

203.6.4.3. 1 03.1  Accuracy and  reproducibi l i ty of X-RAY TUBE  VOLTAGE  

Measurements shall be  made at 30 kV or at the X-RAY TUBE VOLTAGE  specified by the 
MANUFACTURER  if clinically justified.  Measurements shall also be made at the lowest and 
highest selectable values of the X-RAY TUBE VOLTAGE  and at the lowest,  medium and highest 
selectable values of CURRENT TIME PRODUCT.  

Complete each set of ten measurements for each combination of X-RAY TUBE VOLTAGE and 
CURRENT TIME PRODUCT preferably within a  time period of one hour.  

Check each measured value and the  coefficient of variation  for each series of measurement 
to verify compliance.  

203.6.4.3. 1 03.2  Accuracy of X-RAY TUBE  CURRENT  

One measurement shall be made for the lowest INDICATED VALUE  of X-RAY TUBE CURRENT with  
the highest INDICATED VALUE  of X-RAY TUBE VOLTAGE  and the shortest INDICATED VALUE  of 
LOADING TIME.  

One measurement shall be made for the lowest INDICATED VALUE  of X-RAY TUBE CURRENT with 
the highest INDICATED VALUE  of X-RAY TUBE VOLTAGE  and a  LOADING TIME  of approximately 1  s.  

One measurement shall be made for the highest INDICATED VALUE  of X-RAY TUBE CURRENT with 
the highest available X-RAY TUBE VOLTAGE  and a  LOADING TIME  of approximately 1  s.  
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203.6.4.3. 1 03.3  Accuracy of LOADING  TIME  

One measurement shall be made for the lowest INDICATED VALUE  of LOADING TIME  with the 
highest INDICATED VALUE  of X-RAY TUBE VOLTAGE  and any INDICATED VALUE  of X-RAY TUBE 
CURRENT.  

One measurement shall be made for the lowest INDICATED VALUE  of LOADING TIME  and the  
highest available electric power,  P.  

203.6.4.3. 1 03.4  Accuracy of CURRENT TIME  PRODUCT  

One measurement shall be made for the lowest INDICATED VALUE  of CURRENT TIME PRODUCT 
and the highest available  X-RAY TUBE VOLTAGE.  

One measurement shall be made for the highest INDICATED VALUE  of CURRENT TIME PRODUCT 
and the lowest available X-RAY TUBE VOLTAGE.  

203.6.4.3. 1 04  Ind ication  of ADDED FILTERS  

I f X-RAY EQUIPMENT  has  provis ions  to  se lect  ADDED FI LTERS  by remote  con trol  or au tomatic  
systems,  the  selected  ADDED FI LTER  shal l  be  ind icated  on  the  CONTROL PANEL .  I n  cases  where  
the  FI LTER  change  is  au tomatic,  th is  i nd ication  may be  d isp layed  after the  term ination  of 
I RRADIATION .   

Compliance is checked by inspection and by the appropriate functional tests.  

203.6.4.4  Ind ication  of automatic  modes  

Addition:  

For MAMMOGRAPHIC X-RAY EQUIPMENT  i n  wh ich  control  of exposure  cond i ti ons  i s  ach ieved  by 
au tomatic variation  of one  or more  LOADING  FACTORS ,  ADDED FI LTERS  or  TARGET,  i n formation  
about the  range  and  in terrelation  of these  LOADING  FACTORS  shal l  be  g i ven  in  the  instructions  
for use.  

Compliance is checked by inspection and by the appropriate functional tests.  

203.6.4.5  Dosimetric  Ind ications  

Addition:  

For MAMMOGRAPHIC X-RAY EQUIPMENT  wi th  an  i n tegrated  d i g i ta l  X-RAY IMAGE  RECEPTOR  the  
AVERAGE  GLANDULAR DOSE  shal l  be  ind icated  for each  acqu ired  image.  

For  MAMMOGRAPHIC TOMOSYNTHESIS  the  AVERAGE  GLANDULAR DOSE  to  be  i nd icated  shal l  be  the  
cumu lati ve  AVERAGE  GLANDULAR DOSE  over the  enti re  tomograph ic acqu is i ti on .  

203.6.5  AUTOMATIC  CONTROL SYSTEM  

Replacement:  

203.6.5. 1  General  AEC  requ irements  for MAMMOGRAPHIC  X-RAY EQUIPMENT  

MAMMOGRAPHIC X-RAY EQUIPMENT  shal l  be  provided  wi th  AUTOMATIC EXPOSURE  CONTROL .  

NOTE  The  i ncl us ion  of a  manual  mode  option  i s  not  i n  con trad iction  to  these  requ i rements  and  may be  usefu l  i n  
special  cases.  
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The  performance requ ired  for the  I NTENDED USE  of AUTOMATIC EXPOSURE  CONTROLS  shal l  be  
determ ined  in  the  RISK MANAGEMENT  PROCESS  and  be  veri fied  by appropriate  tests.  

Compliance is checked by inspection and by the appropriate functional tests.  

203.6.5.2  AEC requ irements  for MAMMOGRAPHIC  X-RAY EQUIPMENT  wi thout  an  in tegrated  
X-RAY IMAGE RECEPTOR  

NOTE  Wi th in  th i s  subclause  a  storage  phosphor reader,  i ncl uded  wi th  the  ori g i nal  MAMMOGRAPH IC  X-RAY 

EQU IPMENT,  or i nd icated  as  compatible  wi th  i ts  I N TENDED  USE ,  i s  cons idered  as  an  i n tegrated  d i g i ta l  X-RAY I MAGE  

RECEPTOR.  The  type  test  for a  combination  of MAMMOGRAPH IC  X-RAY EQU IPMENT  wi thout  an  i n teg rated  X-RAY I MAGE  

RECEPTOR  wi th  a  s torage  phosphor p l ate  and /or reader or other d i g i tal  detector i s  the  responsibi l i ty of the  system  
i n teg rator and  may be  carried  ou t  accord ing  to  203. 6. 5. 3.   

MAMMOGRAPHIC X-RAY EQUIPMENT  wi thou t an  i n tegrated  X-RAY I MAGE  RECEPTOR  on l y requ ire  the  
use  of fi lm   for testing  the  AEC performance.  For MAMMOGRAPHIC X-RAY EQUIPMENT  wi thou t an  
i n tegrated  X-RAY IMAGE  RECEPTOR ,  the  ACCOMPANYING  DOCUMENTS  shal l  con tain  necessary 
i n formation  or l im i tations  on  the  characteristics  of the  X-RAY I MAGE  RECEPTOR  that can  be  used  
i n  order to  meet the  requ i red  performance.  

MAMMOGRAPHIC X-RAY EQUIPMENT  i n tended  to  be  used  wi th  certa in  non- in tegrated  d ig i ta l  X-RAY 

IMAGE  RECEPTORS  on l y may be  tested  wi th  such  d i g i tal  X-RAY IMAGE  RECEPTORS  accord ing  to  
203.6.5. 3.  

I n  other cases  the  AEC function  shal l  main tain  fi lm  optical  dens i ty wi th in  an  appropriate  range  
when  the  th ickness  of a  breast equ ivalent materia l  i s  varied  over an  appropriate  range  and  the  
X-RAY TUBE  VOLTAGE  i s  varied  appropriatel y for such  th ickness  over the  range  recommended  
by the  MANUFACTURER  for cl i n ical  use.  The  appropriate  combination  of X-RAY TUBE  VOLTAGE  
and  th ickness  of the  object i s  to  be  s tated  by the  MANUFACTURER.  The  AEC shal l  be  operable  
i n  a l l  combinations  of cl i n ical l y re levan t configurations  of the  MAMMOGRAPHIC X-RAY 

EQUIPMENT ,  e . g . ,  g ri d ,  no  gri d ,  magn i fication  and  ( i f appl icable)  stereotactic modes,  and  wi th  
various  TARGET/FI LTER  combinations.  

a)  Test method 

Measure the optical density of radiograms of PHANTOMS  made of breast tissue equivalent 
material,  produced with  the AUTOMATIC EXPOSURE CONTROL  in  operation.  Determine the 
variations in  density for different PHANTOM  thickness and for different X-RAY TUBE VOLTAGES.  

b)  Test arrangement 

Use a  test arrangement with the following characteristics:  

1)  A  DIRECT FOCAL DISTANCE,  remaining unchanged for all tests in  a  series.  

2)  Select the X-RAY TUBE VOLTAGE,  TARGET,  and FILTRATION  to reflect the PHANTOM  
thickness.  Select the  density control to the  value that is typically used clinically.  

3)  An 18 cm   24 cm radiographic cassette for mammography,  the same cassette being 
used for all tests in  a  series.  If the MAMMOGRAPHIC X-RAY EQUIPMENT includes more 
than one PATIENT SUPPORT then the AEC shall also be tested using these 
arrangements.  

4)  Test the thickness range from 20 mm to 70 mm in steps of 10 mm.  The size of the  
PHANTOMS  shall provide sufficient coverage of the AEC detector,  for example  
10 cm   1 5 cm or a  semicircle with a  radius of 100 mm.  A  larger size is recommended 
to generate clinically relevant distributions of SCATTERED RADIATION.  The PHANTOM  shall 
extend 10 mm beyond the chest wall edge of the PATIENT SUPPORT and at least 10 mm 
beyond the edge of the AEC detector.  

5)  If the grid can be removed,  or PATIENT SUPPORT without a  grid is provided,  the AEC 
function shall also be tested for these configurations.  

6)  Provision for accurate and reproducible  film processing and for measuring the optical 
density of processed films.  The film processor stability during the AEC test shall 
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regularly be tested and demonstrated with a  sensitometer test,  at least at the  
beginning,  half way through the test and at the end.  It is not appropriate to divide the 
test into different parts,  and it is also impossible  to make this test if the processor is 
not stable.  If there is a  small drift in  processor performance during the test period,  this 
drift must be taken into consideration  when making the evaluation.  

c)  Radiographic film and intensifying screen  

Use the same combination of radiographic film,  intensifying screen and radiographic cassette 
according to the information given in  the instructions for use.  If a  different intensifying screen 
is recommended for special procedures,  i. e. ,  stereotaxy or magnification,  the AEC shall also 
be tested using this arrangement.  

d)  Setting the AUTOMATIC EXPOSURE CONTROL  

–  Position the PHANTOM  on  the PATIENT SUPPORT and ensure that it overlaps the area of 
the AEC sensor.  

– For settings follow the instructions for use.  

e)  Compliance criteria  

MEASURED VALUES  of optical density shall be within 0, 3 for 20 mm to 70 mm of tissue-
equivalent material.  

203.6.5.3  AEC  requ i rements  for MAMMOGRAPHIC  X-RAY EQUIPMENT  provided  with  an  
in tegrated  d ig i tal  X-RAY IMAGE RECEPTOR  

203.6.5.3. 1  General  requ i rements  

NOTE  Wi th in  th i s  subclause  a  storage  phosphor reader,  i ncl uded  wi th  the  ori g i nal  MAMMOGRAPH IC  X-RAY 

EQU IPMENT,  or i nd icated  as  compatible  wi th  i ts  I N TENDED  USE ,  i s  cons idered  as  an  i n tegrated  d i g i ta l  X-RAY I MAGE  

RECEPTOR.  

The  performance of the  AEC shal l  be  evaluated  by j o i n tl y assess ing  image qual i ty,  as  
measured  by the  CONTRAST TO NOISE  RATIO  i n  speci fied  cond i tions,  and  the  dose  to  the  
PATIENT,  as  characterized  by the  AVERAGE  GLANDULAR DOSE ,  and  comparing  them  to  the  
speci fications  provided .  

For MAMMOGRAPHIC TOMOSYNTHESIS  equ ipment th is  requ i rement may be  assessed  i n  proj ection  
images.  

The  appropriate  combination  of X-RAY TUBE  VOLTAGE  and  th ickness  of the  object i s  to  be  stated  
by the  MANUFACTURER.  The  AEC shal l  be  operable  i n  a l l  combinations  of cl in ical l y relevant 
configurations  of the  MAMMOGRAPHIC X-RAY EQUI PMENT ,  e . g . ,  g ri d ,  no  gri d ,  magn i fication  ( i f 
appl icable)  tomosynthes is  and  stereotactic modes,  and ,  when  appl icable,  wi th  the  d i fferen t  
TARGET/FI LTER  combinations.  

Al l  configurations  of combinations  of settings  of the  MAMMOGRAPHIC X-RAY EQUIPMENT  (e . g . ,  
magn i fication ,  tomosyn thesis  and  stereotactic modes)  that use  AEC LOADINGS  shal l  be  
evaluated  per the  speci fications  of the  MANUFACTURER.  

NOTE  An  example  for these  tests  can  be  found  i n  I EC 61 223-3-2 : 2007  and  i s  i ncl uded  i n  203. 6. 5. 3. 3.  

203.6.5.3.2  AEC  reproducibi l i ty 

The  reproducibi l i ty of the  AEC shal l  be  evaluated  by repeated l y imag ing  a  PHANTOM  u nder 
speci fied  cond i tions,  measuring  the  variations  i n  X-RAY TUBE  LOADING  (mAs),  AIR KERMA or 
average  PIXEL  va l ue,  and  comparing  the  resu l ts  wi th  the  speci fications  as  described  i n  c)  
Compl iance  cri teria,  below.  

a)  Test method 
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Using clinically relevant X-RAY TUBE VOLTAGE  and TARGET/FILTER  combinations,  measure one 
of the quantities  

– X-RAY TUBE  LOADING  (mAs);  

– AIR KERMA  at a  fixed position between the X-RAY SOURCE ASSEMBLY and the  X-RAY IMAGE 
RECEPTOR;  

– average value of linearised PIXEL  values in  a  region of interest of the image of the 
PHANTOM;  

for five routine LOADINGS  with  PHANTOMS made of breast tissue-equivalent material,  water or 
Polymethylmethacrylate (PMMA) ,  determine the variation in  the measured quantity for each 
LOADING  relative to the mean value for the LOADING  series.  

For MAMMOGRAPHIC TOMOSYNTHESIS  equipment the PIXEL  values in  a  region of interest shall be 
assessed in  projection  images  of the  PHANTOM.  

Additionally,  if an AEC adjustment or correction  control is provided,  measure the selected 
quantity as listed in  a)  above at each MANUFACTURER  specified control step using the same X-
RAY TUBE VOLTAGE,  TARGET/FILTER,  and PHANTOM  configurations and determine the variation for 
each  respective LOADING.  

b)  Test arrangement 

Use a  test arrangement with the following characteristics :  

1)  a  DIRECT FOCAL DISTANCE  remaining unchanged for all tests in  a  series;  

2)  dosimeters or other measurement instrumentation should be positioned to avoid 
interference with  AEC sensor.  

c)  Compliance criteria  

Compliance is achieved if no MEASURED VALUE  of the selected quantity differs by more than  

±  15 % from the mean value for the test LOADINGS or,  as  appropriate,  the  MANUFACTURER ’S  
speci fication .  

203.6.5.3.3  AEC  th ickness  response  

The response  of the  AEC to  d i fferent breast th icknesses  shal l  be  evaluated  by j oi n tl y 
assess ing  image qual i ty,  as  measured  by the  CONTRAST TO  NOISE  RATIO ,  and  the  dose  to  the  
PATIENT,  as  characterized  by the  AVERAGE  GLANDULAR DOSE ,  and  comparing  them  to  the  
speci fications  provided .  

a)  Test method 

Measure the CONTRAST TO NOISE  RATIO  of radiograms and AVERAGE GLANDULAR DOSE  of 
PHANTOMS  made of breast tissue equivalent material,  produced with  the AUTOMATIC 
EXPOSURE CONTROL  in  operation.  Determine these quantities,  in  all operational modes,  for 
PHANTOM  thicknesses from 20 mm to 70 mm in  steps of 10 mm.  

b)  Compliance criteria  

The MEASURED VALUE  of the AVERAGE GLANDULAR DOSE  shall not exceed the 
MANUFACTURER's specification,  and the CONTRAST TO NOISE RATIO  shall not be lower than 
the MANUFACTURER's specification .  

For MAMMOGRAPHIC TOMOSYNTHESIS  the  AVERAGE GLANDULAR DOSE  shall be the cumulative 
AVERAGE GLANDULAR DOSE  over the entire  tomographic acquisition.  

For MAMMOGRAPHIC TOMOSYNTHESIS  the  CONTRAST TO NOISE  RATIO  shall be assessed in  
each  of the projection images.  
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203.6.7  Imaging  performance  

203.6.7.3  NOMINAL FOCAL SPOT VALUE  

Addition:  

The requ i rements  of the  col l atera l  s tandard  are  cons idered  as  met i f the  NOMINAL FOCAL SPOT 

VALUE  of the  X-RAY TUBE  speci fied  to  be  used  i n  con tact mode i s  smal l er than  or equal  to  0 , 4  
accord ing  to  I EC  60336,  and  i f the  NOMINAL FOCAL SPOT VALUE  speci fi ed  to  be  used  in  
geometric magn i fication  cond i tions  i s  smal ler than  or equal  to  0 , 2  accord ing  to  I EC  60336.  

203.6.7.4  RADIATION  DETECTOR  or X-RAY IMAGE RECEPTOR  

Replacement:  

203.6.7.4. 1  Non-integrated  X-RAY IMAGE  RECEPTOR  

I f no  X-RAY I MAGE  RECEPTOR  i s  i n tegrated  i n  the  system ,  examples  of X-RAY IMAGE  RECEPTOR  
types  or requ ired  performances  shal l  be  described  i n  the  ACCOMPANYING  DOCUMENTS .  Th is  
may include  

– rad iograph ic cassettes  wi th  i n tens i fying  screens,  rad iograph ic fi lms:  sens i tometric  
properties  accord ing  to  I SO  9236-3: 1 999;  

– non- in tegrated  storage  phosphor screens  and  readers.  

203.6.7.4.  2  In tegrated  X-RAY IMAGE  RECEPTOR  

203.6.7 .4.2. 1  General  

I f a  d ig i ta l  X-RAY IMAGE  RECEPTOR  i s  i n tegrated  i n  the  MAMMOGRAPHIC X-RAY EQUIPMENT ,  i ts  
con tribu tion  to  the  metrics  of imag ing  performance shal l  be  speci fi ed  i n  the  RISK MANAGEMENT 

F I LE  i n  accordance wi th  I EC  62220-1 -2.  Th is  contribu tion  shou ld  ensure  the  efficien t use  of X-
RADIATION .  

Compliance is checked by inspection of the  RISK MANAGEMENT FILE.  

203.6.7.4.2.2  DEFECTIVE  DETECTOR ELEMENTS  

The MANUFACTURER  shal l  speci fy 

– the  maximum  acceptable  number of i solated  DEFECTIVE  DETECTOR ELEMENTS  i n  the  en ti re  
IMAGE  RECEPTION  AREA  and  the  maximum  acceptable  number i n  any subd ivis ion  wi th  their 
d istribu tion  over the  I MAGE  RECEPTION  AREA;  

– the  maximum  acceptable  s i ze  and  number of connecting  DEFECTIVE  DETECTOR ELEMENTS  
and  thei r d is tribu tion  i n  the  enti re  I MAGE  RECEPTION  AREA  and  the  maximum  acceptable  
number i n  any subd ivis ion  and  d istribu tion  over the  I MAGE  RECEPTION  AREA  of connecting  
DEFECTIVE  DETECTOR ELEMENTS  g rouped  by topology type  (e. g . ,  2  ad j acent detector 
e lemen ts,  3  ad j acent detector e lements,  2    2  ad jacent detector e lements,  etc. ) ;  

– the  maximum  acceptable  number of defecti ve  l i nes,  columns  and  segments,  and  the  
m in imum  acceptable  d istance  between  defective  l i nes  or columns  wi th  their wid th ,  l eng th  
and  d istribu tion  over the  en ti re  I MAGE  RECEPTION  AREA  and  the  maximum  acceptable  
number i n  any subd ivis ion  and  d istribu tion  over the  I MAGE  RECEPTION  AREA.  

These  defects  shal l  not  s ign i fican tl y degrade  the  l evel  of image qual i ty requ i red  for the  
I NTENDED USE .  

The  MANUFACTURER  shal l  determ ine,  describe,  and  speci fy the  acceptable  properties ,  
numbers,  pos i ti ons  and  arrangements  of the  DEFECTIVE  DETECTOR ELEMENTS  i n  the  RISK 

MANAGEMENT FI LE .  
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Means  shal l  be  provided  

– to  determ ine  and  identi fy the  DEFECTIVE  DETECTOR ELEMENTS  present i n  the  d ig i tal  X-RAY 

IMAGE  RECEPTOR  accord ing  to  the  categories  above;  

– to  a l l ow the  RESPONSIBLE  ORGANISATION  to  determ ine  whether the  d ig i ta l  X-RAY IMAGE  

RECEPTOR  performs  accord ing  to  i ts  speci fications,  before  degradation  of the  image qual i ty 
performance  requ i red  for the  I NTENDED USE  occurs;  

– to  generate  or update  the  description  of the  DEFECTIVE  DETECTOR ELEMENTS  to  be  used  
during  the  replacement PROCESS  speci fied  i n  203. 6. 7 .4 . 2 . 3,  i f requ ired .  Means  may be  
provided  to  make th is  description  avai l able  to  the  RESPONSIBLE  ORGANISATION .  

The  i nstructions  for use  shal l  contain  i nstructions  on  how and  when  to  use  the  provided  
means  as  a  part of the  qual i ty control  procedures,  or of the  maintenance  of ME  EQUIPMENT ,  to  
be  performed  by the  RESPONSIBLE  ORGANISATION  or u nder i ts  responsibi l i ty.  

Compliance is checked by inspection of the RISK MANAGEMENT FILE  and the ACCOMPANYING 
DOCUMENTS.  

203.6.7.4.2.3  * Replacement of data  orig inating  from  DEFECTIVE  DETECTOR ELEMENTS  

Means  shal l  be  provided  to  replace  the  RAW DATA  orig inating  from  the  DEFECTIVE  DETECTOR 

ELEMENTS  by appropriate  data,  i n  such  a  way that the  correspond ing  p icture  e lements  do  not 
show a  s i gn i ficant  vi sual  degradation  compared  to  the  data  provided  by the  non-defective  
detector e lement of an  otherwise  equ ivalent  d ig i ta l  X-RAY IMAGE  RECEPTOR.  

Th is  replacement PROCESS  shal l  match  the  current state  of the  d i g i ta l  X-RAY IMAGE  RECEPTOR,  
or the  l atest description  of i ts  DEFECTIVE  DETECTOR ELEMENTS .  

The  replacement PROCESS  shal l  be  appl i ed  to  a l l  images  speci fi ed  for the  I NTENDED USE  i n  
cl in ica l  practice.  

The  RISK MANAGEMENT FI LE  shal l  i nclude  

– the  description  of the  replacement PROCESS ,  

– the  speci fication  of the  performance  provided  by the  replacement PROCESS ,  

– the  j usti fication  for i ts  capabi l i ty to  fu l fi l  the  need .  

Means  shal l  be  provided  to  i n form  the  RESPONSIBLE  ORGANISATION  i f the  curren tl y appl ied  
replacement PROCESS  d oes  or does  not  a l l ow ach ievement of the  speci fi ed  performance.  
These  means  may be  au tomatic,  or part  of the  qual i ty control  procedures  to  be  performed  by 
the  RESPONSIBLE  ORGANISATION .  The  i nstructions  for use  shal l  conta in  i nstructions  on  how and  
when  to  use  these  means,  together wi th  the  description  of the  measures  to  be  taken  in  cases  
of fa i lu re.  

Compliance is checked by inspection of the RISK MANAGEMENT FILE  and the ACCOMPANYING 
DOCUMENTS.  

203.6.7.4.2.4  Image homogeneity 

The l ocal  variations  i n  the  image generated  by the  i n tegrated  d ig i tal  X-RAY IMAGE  RECEPTOR  of 
MAMMOGRAPHIC X-RAY EQUIPMENT  shal l  not degrade  the  image qual i ty performance requ ired  for 
the  I NTENDED USE .  

NOTE  1  Parti cu l ar sources  of image  non -homogenei ty i ncl ude  

– offset  variabi l i ty of i nd ivi dual  d etector e l ements ;  

– gain  variabi l i ty of the  i nd i vi dua l  detector e l ements ;  
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– for scann i ng  MAMMOGRAPH I C  X-RAY EQU IPMENT  scan  veloci ty vari abi l i ty.  

NOTE  2  An  add i ti onal  source  of image  non -homogenei ty i s  the  non-un i form i ty of the  X-RAY F I ELD .  

The  RISK MANAGEMENT F I LE  shal l  contain  the  speci fication  and  j usti fication  for the  image 
homogenei ty requ i red  i n  cl in ical  practice  accord ing  to  the  I NTENDED USE ,  over the  range  of X-
ray energ ies  effectivel y u sed  (combinations  of TARGET  materia l ,  TOTAL FI LTRATION ,  X-RAY TUBE 

VOLTAGE ,  object th ickness),  and  the  d ynam ic range  of the  X-RAY I MAGE  RECEPTOR  expressed  
re lati ve  to  the  NOMINAL  operati ng  l evel  (or l evels) .  

Means  shal l  be  provided  

– to  correct each  image  used  in  cl in ica l  practice  i n  order to  reach  the  speci fied  homogenei ty;  

– to  i n form  the  RESPONSIBLE  ORGANISATION  i f the  curren t homogenei ty of images  is  
acceptable  or not.  These  means  may be  au tomatic or part of the  qual i ty con trol  
procedures  to  be  performed  by the  RESPONSIBLE  ORGANISATION .  I n  the  l atter case,  the  
i nstructions  for use  shal l  con ta in  instructions  on  how and  when  to  use  these  means,  
together wi th  the  description  of the  measures  to  be  taken  i n  cases  of fa i lu re.  

Compliance is checked by inspection of the RISK MANAGEMENT FILE and the ACCOMPANYING 
DOCUMENTS.  

Additional subclauses:  

203.6.7. 1 01  Homogeneity of in tercepting  l ayers  in  the  X-RAY SOURCE  ASSEMBLY  

The  i n tercepting  layers  i n  the  X-RAY SOURCE  ASSEMBLY  sha l l  not generate  unacceptable  
ARTEFACTS  i n  the  rad iograph ic image.  

Th is  requ i rement shal l  be  met 

– for a l l  FOCAL SPOT/geometric  magn i fication  combinations  provided ;  

– for a l l  avai l able  combinations  of TARGET  materia l  and  ADDITIONAL FI LTRATIONS  a t  the  lowest 
appl icable  X-RAY TUBE  VOLTAGE ;  

– when  imag ing  a  PHANTOM  made  of a  un i form  plate  su fficient i n  overal l  area  to  cover the  
EFFECTIVE  IMAGE  RECEPTION  AREA  and  wi th  the  m in imum  th ickness  compatible  wi th  th is  X-
ray energy;  

– for non -in tegrated  X-RAY IMAGE  RECEPTORS :  us ing  the  X-RAY IMAGE  RECEPTOR  speci fi ed  i n  
203.6 .7. 4. 1  provid ing  the  h ighest sensi ti vi ty to  the  ARTEFACTS ;  i n  that case,  the  X-RAY 

IMAGE  RECEPTOR  shal l  be  p laced  on  an  auxi l i ary support,  avoid ing  the  i n fl uence of the  
regu lar X-RAY IMAGE  RECEPTOR  support;  

– for i n tegrated  X-RAY IMAGE  RECEPTORS ,  after removal  of a l l  l ayers  between  the  PHANTOM  
and  the  ENTRANCE  SURFACE  of the  X-RAY IMAGE  RECEPTOR;  

– us ing  the  most sensi ti ve  image viewing  cond i ti ons  used  i n  cl i n ica l  practice.  

The  deta i l ed  method  for determ ination  and  speci fication  of the  acceptable  ARTEFACTS  shal l  be  
i ncluded  i n  the  RISK MANAGEMENT FI LE .  

Compliance is checked by inspection of the RISK MANAGEMENT FILE  and the ACCOMPANYING 
DOCUMENTS.  

203.6.7. 1 02  Motion  of the  ANTI-SCATTER GRID  under maximum compression  force  

For MAMMOGRAPHIC X-RAY EQUIPMENT  wi th  a  moving  ANTI -SCATTER GRID ,  the  appl ication  of the  
maximum  force  atta inable  for the  BREAST COMPRESSION  DEVICE  shal l  not impede the  motion  of 
the  ANTI -SCATTER GRID .  

Compliance is checked by the following test:  
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The speed of the grid movement may be determined indirectly by using a  parameter that is 
related to the speed of the grid motion  (e. g. ,  frequency of the motor) .  

Actuate the grid operation and determine the speed of the grid motion without compression  
force.  

Apply the maximum attainable compression force to the BREAST COMPRESSION DEVICE.  Use the  
test object and procedure as explained in  203. 8. 5. 4. 102. 5.  

Actuate the grid operation and determine the speed of the  grid motion.  

Release the compression force.  

Repeat the test at ±  90º,  and at 180º or as close as possible to the suggested angles from the 
initial orientation of the MAMMOGRAPHIC X-RAY EQUIPMENT.  

Repeat the test procedure for all X-RAY IMAGE RECEPTOR  formats.  

Compliance is achieved if the application of the compression force does not significantly alter 
the speed of the  ANTI-SCATTER GRID  motion.  

NOTE  I t  i s  reasonabl e  to  combine  the  test  i n  203. 8. 5. 4 . 1 02. 5  wi th  the  above  test.  

203.6.7. 1 03  ARTEFACTS  from  grid  l ines  

203.6.7 . 1 03. 1  Requ irements  

Under viewing  cond i tions  as  appl ied  for d iagnosis  and  at the  speci fi ed  range  of phantom  
th ickness,  rotation  of MAMMOGRAPHIC X-RAY EQUIPMENT  and  compression  force,  no  an ti -scatter 
g rid  artefacts  shal l  be  d iscernable.  

203.6.7. 1 03.2  Test equ ipment  

The following test equipment is required:  

– PHANTOM  of 20 mm PMMA having sufficient cross-section to cover the EFFECTIVE IMAGE 
RECEPTION AREA  with the  PHANTOM;  

– an aluminium plate of 2 mm thickness and of dimensions sufficient to intercept the whole  
X-RAY BEAM  when mounted as described below;  

– if the X-RAY EQUIPMENT uses radiographic films: densitometer,  covering the optical density 
range from 0 to 4, 0;  radiographic cassettes with intensifying screens and radiographic 
films for each image format.  

203.6.7. 1 03.3  Test procedure  

Position the MAMMOGRAPHIC X-RAY EQUIPMENT to acquire a  cranio-caudal projection of the 
breast and set the X-RAY EQUIPMENT in  a  condition that is provided for grid mammography.  
Mount a  compression plate that is designed for the maximum attainable compression force 
and for the X-RAY IMAGE RECEPTOR  format used.  Fix the  aluminium plate between the X-RAY 
SOURCE ASSEMBLY and the compression plate so that it will completely cover the X-RAY BEAM.  
Make an exposure in  AEC mode to determine the proper CURRENT TIME PRODUCT.  Remove the 
aluminium plate,  and place the PMMA PHANTOM  on  the PATIENT SUPPORT,  centred laterally,  
and with one edge as close as possible to that edge of the  PATIENT SUPPORT that is intended 
to be adjacent to the PATIENT'S  chest wall.  Irradiate,  using the previously determined proper 
CURRENT TIME PRODUCT and PROCESS  the X-ray image.  

The test shall be performed at 90-degree intervals of the rotational position of the  

MAMMOGRAPHIC X-RAY EQUIPMENT (0º,  ±  90º and 180º or as close as possible to the suggested 
angles) .  

Copyright International  Electrotechnical  Commission  



I EC 60601 -2-45:201 1  – 39  – 

+AMD1 : 201 5  CSV   I EC  201 5  

203.6.7. 1 03.4  Test evaluation  

Compliance is achieved if no grid lines are visible  in  any of the test images.  

203.6.7. 1 04  Maximum  LOADING  TIME  

203.6.7 . 1 04. 1  Minimum AIR KERMA RATE  

Requ irements  i n  th is  subclause  appl y to  MAMMOGRAPHIC  X-RAY EQUI PMENT  wi thou t an  
i n tegrated  X-RAY IMAGE  RECEPTOR ,  for the  l argest selectable  FOCAL SPOT  and  an  X-RAY TUBE  

VOLTAGE  of 28  kV.  

I f mol ybdenum  is  used  as  materia l  for the  TARGET  and  for the  EDGE  FI LTER,  MAMMOGRAPHIC  X-
RAY EQUIPMENT  sha l l  be  capable  of producing  a  m in imum  AIR KERMA RATE  of 7 , 0  mGys

-1
 at  any 

DIRECT FOCAL DI STANCE  wi th in  the  I NTENDED USE .  For other combinations  of TARGET  and  edge  
FI LTER  the  m in imum  AIR KERMA  RATES  shal l  be  determ ined  by appl ying  the  factors  g i ven  i n  
tab le  203. 1 01 .  The  MAMMOGRAPHIC X-RAY EQUIPMENT  shal l  be  capable  of main tain ing  the  
requ i red  m in imum  AIR KERMA RATE  for a  LOADING  TIME  of at l east  3  s .  

Table  203. 1 01  – M in imum values  of TOTAL F ILTRATION  and  factors  for determin ing  the  
min imum AIR KERMA RATE  

TARGET/  
EDGE  F ILTER  

Mo/ 
Mo 

Mo/ 
Rh  

W/ 
Mo 

W/ 
Rh  

Rh/ 
Rh  

M in imum  
TOTAL  

F ILTRATION  

30  µm  Mo  25  µm  Rh  60  µm  Mo  50  µm  Rh  25  µm  Rh  

Factor 1 , 0  0 , 86  0 , 41  0 , 38  0 , 58  

NOTE  Each  factor i s  g i ven  as  the  rati o  between  typical  speci fi c  X-RADIATION  ou tpu t  val ues  (µGy/mAs)  for the  
respecti ve  TARGET/FI LTER  combinati on  and  for the  combination  Mo/Mo,  at  an  X-RAY TUBE  VOLTAGE  of 28  kV.  

 

Test arrangement:  

Arrange the  X-RAY SOURCE ASSEMBLY,  the  DIAPHRAGM  and the RADIATION DETECTOR  for 
measurement under NARROW BEAM CONDITION  without the compression plate.  Ensure that the 
RADIATION QUALITY of the X-RAY BEAM  emerging from the X-RAY SOURCE ASSEMBLY complies 
with applicable specified conditions for NORMAL USE.  If no such conditions are specified,  
ensure that the TOTAL FILTRATION  in  the X-RAY SOURCE ASSEMBLY is such as to comply with 
IEC 60601-1-3:2008 and IEC 60601-1-3:2008/AMD1 : 201 3  as applicable.  Measure the AIR 
KERMA  at a  point 40 mm above the PATIENT SUPPORT and 60  mm from the chest wall side on 
the centre line.  

Compliance is checked by tests.  

203.6.7. 1 04.2  Maximum LOADING  TIME  using  a  typical  MODE  OF  OPERATION  

Requ irements  i n  th is  subclause  appl y to  non-scann ing  MAMMOGRAPHIC X-RAY EQUIPMENT  wi th  
an  in tegrated  X-RAY IMAGE  RECEPTOR.  

The  LOADING  TIME  on  an  average  45  mm  compressed  breast i n  NORMAL USE  sha l l  be  not more  
than  2  s  when  the  l arge  FOCAL SPOT  i s  used .  

Compliance is checked by the following test:  

– Use a  40 mm thick rectangular Polymethylmethacrylate (PMMA)  PHANTOM  (the PHANTOM  
may be fabricated from layers of material)  with sides equal to  or exceeding 150 mm.  

– Position  the PHANTOM  on  the PATIENT SUPPORT.  
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– Perform an exposure using the same procedure as prescribed for an average 45 mm 
compressed breast.  

– Measure the LOADING TIME.  

203.7  RADIATION  QUALITY  

203.7. 1  HALF-VALUE  LAYERS  and  TOTAL FILTRATION  i n  X-RAY EQUIPMENT  

Replacement:  

The RADIATION  QUALITY  of the  X-RAY BEAM  provided  by the  X-RAY EQUIPMENT  sha l l  be  
appropriate  for producing  the  i n tended  images  wi thou t adm in istering  unnecessari l y h i gh  doses  
to  the  PATIENT.  

The  TOTAL FI LTRATION  i n  the  beam  needs  to  be  sufficient i n  order to  ach ieve  the  preced ing  
goal .  Requ irements  for m in imum  FI LTRATION  a re  g i ven  here  i n  terms of total  QUALITY 

EQUIVALENT FI LTRATION  or of the  fi rst  HALF-VALUE  LAYER  for speci fied  X-RAY TUBE  VOLTAGE .  

I n  MAMMOGRAPHIC X-RAY EQUIPMENT ,  for a l l  configurations  avai lable  i n  NORMAL USE  and  for a l l  
combinations  of TARGET  and  FI LTER  materia ls  g i ven  i n  Table  203. 1 01 ,  the  TOTAL FI LTRATION  
shal l  not  be  less  than  the  value  g i ven  i n  Table  203. 1 01  for the  respective  EDGE  FI LTER.  

For combinations  of TARGET  and  FI LTER  materia ls  not g iven  in  Table  203. 1 01 ,  the  TOTAL 

FI LTRATION  shal l  be  h i gh  enough  so  that the  fi rst HALF-VALUE  LAYER  (expressed  in  mm  of 
a lum inum)  atta ined  i n  the  X-RAY BEAM  i nciden t on  the  PATIENT,  exclud ing  the  materia l  of any 
compress ion  plate,  i s  not  less  than  the  value  of the  h i gh  vol tage  (expressed  i n  kV)  d ivided  by 
1 00,  for a l l  configurations  avai lable  i n  NORMAL USE .  

The  materia l  of any compression  p late  i s  not i ncl uded  i n  the  TOTAL F I LTRATION .  

Addition:  

203.7.1 . 1 01  Unfi l tered  IRRADIATION  prevention  

I f an  X-RAY SOURCE  ASSEMBLY  i ncludes  se lectable  ADDED FI LTERS ,  means  shal l  be  provided  to  
prevent  I RRADIATION  i n  absence  of the  appropriate  ADDED FI LTER.  

203.7.3  Ind ication  of FILTER  properties  

Addition:  

Alternative  to  the  marking  of X-RAY TUBE  ASSEMBLIES  requ i red  in  subclause  7 . 3  of I EC  60601 -
1 -3: 2008  and  I EC  60601 -1 -3: 2008/AMD1 : 201 3,  the  FI LTER  properties  of X-RAY TUBE 

ASSEMBLIES  may be  provided  i n  the  ACCOMPANYING  DOCUMENTS  when  a  s i ng le  type  of X-RAY 

TUBE  ASSEMBLY  can  be  fi tted  on  the  equ ipment or when  the  X-RAY TUBE  ASSEMBLY i s  not 
accessib le  i n  NORMAL USE .  

203.7.6  Test for HALF-VALUE  LAYER  

Replacement:  

For X-RAY EQUIPMENT specified exclusively for mammography,  ensure that the compression  
plate  is not in  the  X-RAY BEAM  during the determination  of the HALF-VALUE LAYER.  

NOTE  The  exclus ion  of the  compress ion  p l ate  from  the  measurement i s  not  i n  contrad iction  wi th  7 . 6  of 
I EC 60601 -1 -3  because  MAMMOGRAPH IC  X-RAY EQU I PMENT  u sual l y i ncl udes  perforated  compress ion  pl ates  for breast  
b iopsy.  
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For each ADDED FILTER  specified as necessary to attain the  requirements for TOTAL FILTRATION  
in  the MAMMOGRAPHIC X-RAY EQUIPMENT,  given in  203.7. 1 ,  measure the first HALF-VALUE LAYER  
under NARROW BEAM CONDITIONS  with the  MAMMOGRAPHIC X-RAY EQUIPMENT operating at 

– minimum selectable  value of X-RAY TUBE VOLTAGE;  

– one typical intermediate value of X-RAY TUBE VOLTAGE  specified as representative of the 
INTENDED USE,  

using LOADING FACTORS corresponding to the  range of NORMAL USE.  

203.8  Limitation  and  ind ication  of the  extent  of the  X-RAY BEAM  and  relationship  
between  X-RAY FIELD  and  IMAGE RECEPTION  AREA  

203.8.5  Relationsh ip  between  X-RAY FIELD  and  IMAGE  RECEPTION  AREA  

203.8.5.3  *Correspondence  between  X-RAY FIELD  and  EFFECTIVE  IMAGE  RECEPTION  AREA  

Addition:  

I n  non-magn i fication  mode the  X-RAY FIELD  

a)  shal l  not extend  more  than  2  mm  beyond  the  edge  of the  PATIENT  SUPPORT that i s  des igned  
to  be  ad jacent  to  the  chest wal l  of the  PATIENT ,  

b)  for non-scann ing  MAMMOGRAPHIC X-RAY EQUIPMENT,  shal l  extend  beyond  the  edge  of the  
EFFECTIVE  IMAGE  RECEPTION  AREA  that  i s  des igned  to  be  ad j acent to  the  chest wal l  of the  
PATIENT,  

c)  for non-scann ing  MAMMOGRAPHIC X-RAY EQUIPMENT ,  shal l  not extend  by more  than  2  %  of 
the  DIRECT FOCAL DISTANCE  beyond  a l l  other edges  of the  EFFECTIVE  IMAGE  RECEPTION  AREA.  
For MAMMOGRAPHIC TOMOSYNTHESIS  th is  requ irement i s  excluded .  

I n  th is  particu lar standard ,  the  boundary of an  X-RAY FIELD  i s  described  by the  l ocus  of poin ts  
at wh ich  the  AIR KERMA RATE  i s  25  %  of the  mean  of the  AIR KERMA RATES  at  the  approximate  
cen tres  of the  quarters  of the  area  enclosed .  

For  MAMMOGRAPHIC X-RAY EQUIPMENT  based  on  scann ing  that varies  the  posi ti on  for receiving  
an  X-RAY PATTERN  during  the  exposure,  the  tota l  area,  that i s  being  imaged ,  i s  to  be  used  
i nstead  of the  EFFECTIVE  IMAGE  RECEPTION  AREA.   

203.8.5.4  Position ing  of the  PATIENT  and  restriction  of the  i rrad iated  area  

Addition:  

ME  EQUIPMENT  sha l l  be  equ ipped  wi th  a  LIGHT FI ELD  I NDICATOR.  

For non-scann ing  MAMMOGRAPHIC X-RAY EQUIPMENT ,  the  LIGHT F IELD  shal l  be  al i gned  wi th  the  
X-RAY FI ELD  so  that the  m isal ignment of the  edges  of the  LIGHT FI ELD  and  the  X-RAY  FIELD  
a long  e i ther the  l eng th  or the  wid th  of the  visual l y defined  fie ld  at the  p lane  of the  breast 
support su rface  does  not exceed  2  %  of the  DIRECT FOCAL DI STANCE .  

203.8.5.4. 1 01  *M issed  tissue at  chest wal l  s ide  

203.8.5.4. 1 01 .1  Requ i rement 

I n  non-magn ification  mode the  maximum  d istance  between  the  edge  of the  I MAGE  RECEPTION  

AREA  that i s  des igned  to  be  ad j acent to  the  chest  wal l  of the  PATIENT  and  the  ad j acent  edge  of 
the  PATIENT SUPPORT ,  when  proj ected  on  the  PATIENT SUPPORT ,  sha l l  be  smal l er than  5  mm.  
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203.8.5.4. 1 01 .2  Test method  

Position a  TEST DEVICE  on  the PATIENT SUPPORT;  this TEST DEVICE  shall include test objects in  
contact with the PATIENT SUPPORT and allow measurement of distances from the chest wall 
edge of the PATIENT SUPPORT in  the resulting radiograms with a  precision of 0, 5 mm over a  
length of 6 mm or more.  This TEST DEVICE  shall include means to position it repeatedly relative 
to  the edge of the PATIENT SUPPORT.  

Make a  radiogram of the TEST DEVICE.  

On the radiogram,  measure the distance from the  edge of the PATIENT SUPPORT to the edge of 
the IMAGE RECEPTION AREA .  

For MAMMOGRAPHIC X-RAY EQUIPMENT with non-integrated X-RAY IMAGE RECEPTORS,  the  test 
shall be repeated 5 times,  including repositioning the TEST DEVICE,  to identify the largest 
value.  The largest value shall be kept as the final one.  

Compliance is checked by the  appropriate test.  

203.8.5.4. 1 02  BREAST COMPRESSION  DEVICE  

203.8 .5.4. 1 02.1  General  

Al l  MAMMOGRAPHIC X-RAY EQUIPMENT  shal l  be  fi tted  wi th  a  power-driven  BREAST COMPRESSION  

DEVICE .  

203.8.5.4. 1 02.2  Control  of compression  movements  

Al l  swi tches  con trol l i ng  movement for the  appl ication  of compress ion  shal l  be  of the  type  
requ i ri ng  con ti nuous  actuation  wh i le  movement takes  p lace.  

The  X-RAY EQUIPMENT  sha l l  

– provide  means  for hands-free, (e. g .  foot),  con trol  of the  power-driven  compress ion  
accessib le  from  both  s i des  of the  posi tion  of the  PATIENT;  

– i ncl ude  means  for fi ne  ad justment of the  compression  force  access ib le  from  both  s ides  of 
the  posi ti on  of the  PATIENT  and ;  

– provide  means  for the  OPERATOR  to  prevent  au tomatic  decompress ion .  

I n  the  event of i n terruption  of SUPPLY MAINS  duri ng  b iopsy or marking  operations,  the  
compress ion  shal l  be  main tained .  However,  means  shal l  be  provided  for manual l y ach ieving  
complete  decompression .  

203.8.5.4. 1 02.3  Range of movement 

I n  a l l  cond i ti ons  of NORMAL USE ,  the  avai l ab le  range  of movement of the  BREAST COMPRESSION  

DEVICE  sha l l  a l l ow a l l  those  parts  of the  compress ion  p late  that are  des igned  to  be  in  con tact  
wi th  the  breast to  be  brought wi th in  1 0  mm  of the  surface  of the  PATIENT SUPPORT.  

NOTE  Th is  requ i rement  i s  i n tended  to  ensu re  that  adequate  compress ion  of smal l  or th i n  breasts  i s  not  prevented  
by l im i tation  of the  ava i l ab le  movement of the  compression  p l ate.  The  exten t of compression  appl i ed  to  any 
parti cu lar PATI ENT  i s  control l ed  by the  OPERATOR  and  may be  l im i ted  by restri cti on  of the  avai l able  operati ng  force;  
see  203. 8. 5. 4 . 1 02. 6.  

203.8.5.4. 1 02.4  Design  of compression  plates  

Compress ion  p lates  i n tended  for specia l  purposes  are  not subject to  the  requ i rements  of th is  
subclause.  

Compress ion  p lates  match ing  the  s i zes  of a l l  breast supports  shal l  be  provided .  
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Compress ion  p lates  shal l  be  transparen t so  that the  skin  of the  PATIENT  remains  vis ib le  when  
i n  con tact wi th  them .  

When  predefined  AEC sensor pos i ti ons  are  provided  and  when  other means  for i nd ication  are  
not provided ,  the  MAMMOGRAPHIC X-RAY EQUIPMENT  sha l l  i ncl ude  at least one  compress ion  
p late  for each  X-RAY I MAGE  RECEPTOR  format used  i n  an  AUTOMATIC EXPOSURE  CONTROL  mode  
marked  to  i nd icate  the  range  of sensor pos i ti ons  avai l ab le  i n  NORMAL USE .  

The  edge  of the  compression  p late  i n tended  to  be  i n  con tact wi th  the  chest  wal l  of the  PATIENT  
shal l  not extend  beyond  the  chest wal l  edge  of the  EFFECTIVE  IMAGE  RECEPTION  AREA  by more  
than  one  percent of the  DIRECT FOCAL DISTANCE  when  the  compress ion  p late  i s  p laced  45  mm  
above the  surface  of the  breast support.  

No  image  of th is  edge  of the  compress ion  plate  shal l  be  vis ib le.  

203.8.5.4. 1 02.5  Strength  of compression  plates  

Compress ion  p lates  and  thei r moun tings,  un less  marked  to  ind icate  the  maximum  
compress ion  force  perm i tted  to  be  appl i ed ,  shal l  wi thstand  the  maximum  compress ion  force  
atta inable  when  they are  fi tted  to  ME  EQUIPMENT .  The  marking  may take  the  form  of cod ing  
re lated  to  an  explanation  i n  the  i nstructions  for use.  

Compliance is determined by the following test:  

a)  Test equipment 

The following test equipment is required:  

– appropriately sized objects,  one for each X-RAY IMAGE RECEPTOR  format,  leading to 
sufficiently realistic force distributions when under compression.  E. g. ,  the objects can be 
sand-filled bags or soft rubber blocks.  Their thickness shall be in  the range from 20 mm to 
50 mm.  The objects shall be 100 mm to 120 mm long and wide for the  smallest X-RAY 
IMAGE RECEPTOR  format and 120 mm to 150 mm long and wide for larger formats.  

b)  Test procedure 

Position the MAMMOGRAPHIC X-RAY EQUIPMENT to acquire a  cranio-caudal projection of the 
breast.  Mount a  compression plate.  Take the test object designed for the same X-RAY IMAGE 
RECEPTOR  format as the  compression plate and place it on the PATIENT SUPPORT,  centred 
laterally,  and with one edge as close as possible  to that edge of the PATIENT SUPPORT that is 
provided to be adjacent to the PATIENT'S chest wall.  If the object is a  sand-filled bag,  shape it 
by hand to maximize the surface areas that will be in  contact with the PATIENT SUPPORT and 
the compression plate.  

Actuate the BREAST COMPRESSION DEVICE  to the maximum attainable compression force or to  
the maximum compression force permitted to be  applied to the plate.  Then relax the force.  
Repeat the  test for all compression  plates.   

c)  Interpretation of test results 

Inspect the  compression  plates and associated parts for any signs of damage,  especially for 
fissures.  For compliance,  the compression plates and associated parts are to be free from 
breakage,  visible  damage and permanent distortion.  

203.8.5.4. 1 02.6  Compression  force  

BREAST COMPRESSION  DEVICES  sha l l  satisfy the  fol lowing  requ irements  in  respect of the  
appl ication  and  ind ication  of the  compress ion  force  i n  a l l  orien tations  speci fi ed  for NORMAL  

USE :  

– no  BREAST COMPRESSION  DEVICE  sha l l  be  able  to  apply a  force  exceed ing  300  N ;  
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– for power-driven  compression ,  the  BREAST COMPRESSION  DEVICE  sha l l  be  able  to  appl y a  
force  of at  least  1 50  N ,  and  i t  sha l l  be  unable  to  appl y a  force  exceed ing  200  N ;  

NOTE  Equ ipment confi gu rati ons  that  l im i t  the  maximum  power-dri ven  compression  force  to  l ess  than  1 50N  i n  
cl i n i cal  use  are  perm issible.  See  fol l owing  bu l l et.  

– for power-driven  compression ,  the  avai l able  operating  force  shal l  be  ad justable  down  to  
70  N  or l ess;  

– i f the  va lue  of the  appl ied  force  is  d isplayed ,  the  ind ication  shal l  be  accurate  to  ±  20  N .  

Compliance is checked by measurement.  

a)  Test equipment 

The following test equipment is required:  

– a  force balance;  

– a  soft rubber block,  20 mm to 50 mm thick,  and 100 mm to  120 mm long and wide.  

b)  Test procedure 

Position the MAMMOGRAPHIC X-RAY EQUIPMENT to acquire a  cranio-caudal projection of the 
breast.  Fix the force balance onto the PATIENT SUPPORT so that it will remain secure in  any 
orientation of the MAMMOGRAPHIC X-RAY EQUIPMENT.  Place the soft rubber block on  the 
sensitive area  of the force balance.  Operate the BREAST COMPRESSION DEVICE,  thus clamping 
the soft rubber block,  and record the reading of the balance.  Measure the highest achievable  
forces for all compression modes.  If the force is displayed at the X-RAY EQUIPMENT then  
perform at least five additional measurements for lower compression  forces,  equally 
distributed over the range from zero compression to the maximum attainable compression  
force and record all displayed values in  combination with  the readings of the balance.  Repeat 
the test procedure for at least three other orientations of the MAMMOGRAPHIC X-RAY EQUIPMENT 
in  order to cover sufficiently the whole range of angles possible  with  the  X-RAY EQUIPMENT.  

c)  Interpretation of measured data  

Determine compliance by comparing MEASURED VALUES  with  required values and,  if the 
compression force is displayed,  with  the  above requirements for accuracy.  

203.9  FOCAL SPOT TO SKIN  DISTANCE  

Replacement:  

The FOCAL SPOT TO SKIN  DISTANCES  i n  NORMAL USE  sha l l  be  sufficientl y l arge  to  keep the  
RADIATION  dose to  the  PATIENT  as  l ow as  reasonabl y ach ievable.  Th is  i s  obta ined  by 
compl iance  wi th  the  fo l lowing  requ irements.  

Except when  a  MAMMOGRAPHIC STEREOTACTIC DEVICE  i s  used ,  the  DIRECT FOCAL DISTANCE  shal l  
be  at  l east  600  mm.  

The  magn i fication  factor i n  the  p lane  of the  PATIENT SUPPORT  to  be  used  for geometric 
magn i fication  shal l  not  exceed  2 .  

Compliance is checked by measurement.   

203.1 0  ATTENUATION  of the  X-RAY BEAM  between  the  PATIENT  and  the  X-RAY IMAGE  

RECEPTOR  

203.1 0. 1  General  

Addition:  
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The  ATTENUATION  EQUIVALENT  of the  tota l  of a l l  l ayers  of the  breast support  located  i n  the  path  
of the  X-RAY BEAM  between  the  breast and  the  X-RAY IMAGE  RECEPTOR  sha l l  not  exceed  
0, 3  mm  Al  when  measured  perpend icu lar to  these  l ayers .  

Th is  requ i rement does  not apply to  protecti ve  layers  of X-RAY IMAGE  RECEPTORS ,  to  
rad iograph ic cassettes,  and  to  ANTI -SCATTER GRIDS .  

Compliance is checked by measurement.  Determine the ATTENUATION EQUIVALENT as the 
thickness of aluminium that gives the same degree of attenuation  as the breast support,  from 
measurements of AIR KERMA  under NARROW BEAM CONDITION.  Use an X-RAY TUBE VOLTAGE  of 
approximately 30 kV,  a  ripple of not more than 10%,  and a  first HALF-VALUE LAYER  of 
0, 3 mm +/- 0, 01  mm Al.  

203.1 1  Protection  against RESIDUAL RADIATION  

Additional subclause:  

203.1 1 . 1 01  Additional  requ irements  for protection  against RESIDUAL RADIATION  

MAMMOGRAPHIC X-RAY EQUIPMENT  shal l  be  provided  wi th  PRIMARY PROTECTIVE  SH IELDING  i n  
accordance  wi th  the  requ irements  be low.  These  requ i rements  shal l  be  met for a l l  
combinations  of X-RAY FI ELDS ,  DIRECT FOCAL DISTANCES ,  LOADING  FACTORS  and  FI LTRATION  i n  
NORMAL USE .  

The  PRIMARY PROTECTIVE  SH IELDING  shal l  extend  at  l east  to  the  projection  of the  PATIENT 

SUPPORT  at  the  edge  designed  to  be  ad jacent to  the  PATIENT 'S  chest wal l  and  at the  other 
edges  shal l  extend  beyond  the  X-RAY FIELD  by at l east 1  %  of the  DIRECT FOCAL DI STANCE .  

The  RESIDUAL RADIATION  beh ind  the  X-RAY IMAGE  RECEPTOR  supporti ng  device  shal l  not exceed  

an  AIR KERMA  of 1 , 0  µGy per I RRADIATION .   

Compliance is checked by visual inspection and by the  following measurement.  

The AIR KERMA  measurement shall be averaged over a  detection area that is 100 cm
2
,  of 

which no linear dimension is greater than 200 mm,  centred at 50 mm from any ACCESSIBLE 
SURFACE  beyond the X-RAY IMAGE RECEPTOR  supporting device.  Fit shielding in  the plane of 
the PATIENT SUPPORT as necessary to exclude from the measurement any X-RADIATION  not 
transmitted through the PRIMARY PROTECTIVE SHIELDING .  For MAMMOGRAPHIC TOMOSYNTHESIS  
mode of operation,  the test shall be performed using a  tomosynthesis sweep.  It shall be 
tested for all available  tomosynthesis configurations.  

The reference X-RAY TUBE VOLTAGE  for compliance shall be  the NOMINAL X-RAY TUBE VOLTAGE.  

The reference LOADING FACTORS  for compliance shall be those corresponding to the maximum 
energy input in  a  single  LOADING  according to the RADIOGRAPHIC RATINGS.  

If the maximum energy input in  a  single LOADING  according to the RADIOGRAPHIC RATINGS  
cannot be obtained at the NOMINAL X-RAY TUBE VOLTAGE,  the worst case of combinations of the 
LOADING FACTORS  and FILTRATION  shall be  determined and used.  

I f LOADING  FACTORS  can  be  con trol led  on l y by an  AUTOMATIC CONTROL SYSTEM ,  the  
ACCOMPANYING  DOCUMENTS  sha l l  i nclude  i nstructions  for obtain ing  appropriate  LOADING  

FACTORS  for test.  

Compliance is checked by inspection of the test results and by examination of the design 
documentation and ACCOMPANYING DOCUMENTS.  
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203.1 3  Protection  against STRAY RADIATION  

Additional subclause:  

203.1 3. 1 01  PROTECTIVE  BARRIER  

MAMMOGRAPHIC X-RAY EQUIPMENT  for wh ich  a  SIGN IFICANT ZONE  OF  OCCUPANCY  i s  designated  
shal l  have  a  PROTECTIVE  BARRIER  wh ich  i s  designed  to  be  placed  between  the  SIGN IFICANT 

ZONE  OF  OCCUPANCY  and  the  reg ion  of the  PATIENT SUPPORT.  The  PROTECTIVE  BARRIER  shal l  not 
prevent the  OPERATOR  from  observing  the  PATIENT  du ring  the  acqu is i tion  of mammograms.  I t  
shal l  extend  from  not more  than  1 50  mm  above  the  floor to  a  he ight of not  l ess  than  1 85  cm ,  
and  i ts  wid th  shal l  not  be  l ess  than  60  cm .  

NOTE  The  heigh t  of a  SIGN I F I CANT ZONE  OF  OCCUPANCY  as  speci fi ed  i n  I EC 60601 -1 -3  does  not  necessari l y imply 
that  the  PROTECTI VE  BARRIER  as  speci fi ed  i n  th i s  s tandard  has  the  same  height.  

With  an  em i tti ng  TARGET  of mol ybdenum,  an  X-RAY TUBE  VOLTAGE  of 35  kV wi th  a  percentage  
ri pple  of not more  than  4  and  a  TOTAL FI LTRATION  of 0 , 03  mm  molybdenum ,  the  ATTENUATION  

EQUIVALENT  of th is  PROTECTIVE  BARRIER  shal l  not  be  l ess  than  0, 08  mm  of lead .  

The  PROTECTIVE  BARRIER  shal l  be  permanen tl y marked  wi th  i ts  ATTENUATION  EQUIVALENT  wi th  
reference  to  th is  standard .  
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Annex AA  
(informative)  

 
Particular guidance and  rationale  

 

AA.1  Rationale  for particu lar clauses  and  subclauses  

The  fol lowing  are  rationales  for speci fic clauses  and  subclauses  i n  th is  particu lar standard ,  
wi th  clause  and  subclause  numbers  paral le l  to  those  i n  the  body of the  document.  

Subclause 201 .3.206  – MAMMOGRAPHIC  STEREOTACTIC  DEVICE  

Th is  defined  term  has  been  clari fied  and  mod i fied  to  i nclude  MAMMOGRAPH IC  TOMOSYNTHESIS  
equ ipment that can  be  used  for th ree  d imensional  l ocal ization  and  i n terven tional  
mammograph ic gu idance.  

Subclause  201 .4.3.1 01  – Additional  ESSENTIAL PERFORMANCE  requ irements  

The  i den ti fication  of ESSENTIAL  PERFORMANCE  requ i rements  has  been  j usti fied  by the  fact that 
the  RISK  associated  wi th  i on izing  X-RADIATION  u sed  to  generate  mammograph ic images  shou ld  
be  compensated  by the  benefi t  expected  from  the  procedure  (e. g . ,  breast screen ing).  

Th is  particu lar standard  takes  care  by adequate  requ i rements  that the  imag ing  performance  of 
MAMMOGRAPH IC  X-RAY EQU IPMENT  compl ies  wi th  the  techn ical l y and  economical ly viable  state  
of the  art  to  produce  images  of sufficien t qual i ty i n  NORMAL CONDITIONS .  

Th is  imag ing  performance  may be  made  s ing le  fau l t  safe  (e. g . ,  against undetected  
degradation)  by adequate  main tenance  procedures  ( includ ing  acceptance  and  constancy 
testing)  for the  i nstal l ed  equ ipment.  

Consequently requ i rements  that have  not been  i denti fied  as  BASIC  SAFETY  are  l i sted  in  
table  201 . 1 01 .  

Subclause  201 .7.9.2.1 7  – ME  EQU IPMENT  emi tting  rad iation  

Th is  requ i rement of the  general  standard  i s  su fficien tly addressed  through  I EC  60601 -1 -3  and  
add i tional  requ i rements  i n  201 . 7 . 9.   

Subclause 201 .9.2 .1 01  –  Three  d imensional  local ization  and  in terventional  
mammographic gu idance 

Accurate  posi tion ing  of the  X-RAY SOURCE  ASSEMBLY  i s  requ i red  to  ensure  the  posi tion ing  
accuracy of the  b iopsy need le.  

Stabi l i ty of the  COMPRESSION  DEVICE  and  PATIENT SUPPORT  are  necessary to  ensure  the  
posi tion ing  accuracy of the  b iopsy need le  and  PATIENT  safety.   

The  RI SK  associated  wi th  th is  subclause  strong ly depends  on  the  construction  detai l s  of the  
ME  EQU IPMENT  u nder consideration  and  i s  subject to  the  RISK MANAGEMENT PROCESS  of the  
MANUFACTURER .   

Tomosynthesis  has  been  speci fical l y excluded  from  th is  subclause  because  of the  possible  
movement of the  x-ray source  during  acqu isi tion .  
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Subclause 203.4. 1 01 .2  – LOADING  TIME  

The fi rst paragraph  g ives  the  speci fied  method  for the  measurement of the  load ing  time  
accord ing  to  I EC 60601 -1 -3 .  The  2nd  and  3rd  paragraph  are  the  respective  tests  for the  
techn ica l  implementations  of x-ray generator des igns.  Techn ical  designs  not covered  by the  
second  or th i rd  paragraph  are  subj ect to  the  4th  paragraph .  

Subclause 203.6.7.4.2 .3  – Replacement of data orig inating  from  DEFECTIVE  DETECTOR 
ELEMENTS  

For MAMMOGRAPHIC X-RAY EQUIPMENT  wi th  an  i n tegrated  d i g i ta l  detector,  qual i ty control  i s  used  
to  veri fy the  systems compl iance  wi th  the  MANUFACTURER’S  speci fication .  I t  i s  the  RESPONSIBLE  

ORGANISATION ’S  task to  perform  th is  qual i ty control .  

Subclauses  203.8.5.3  – Correspondence between  X-RAY FIELD  and  EFFECTIVE  IMAGE  
RECEPTION  AREA and  203.8.5.4. 1 01  – M issed  tissue at  chest  wal l  s ide  

Since  the  fi rst ed i ti on  of I EC 60601 -1 -3 ,  i t  has  been  requ i red  that the  X-RAY FIELD  extends  to  
the  edge  of the  PATIENT SUPPORT ,  and  a  5  mm  extens ion  beyond  that edge  has  been  a l l owed .  
Th is  subclause  was  j usti fi ed  by the  fact that the  capabi l i ty to  cover the  fi lm  fu l l y up  to  i ts  very 
edge  was  then  g iven  specia l  atten tion  when  considering  l im i tation  of excess ive  I RRADIATION .  
The  benefi t  was  to  ensure  complete  b lacken ing  of the  fi lm  near the  edge  ad jacent to  the  chest 
wal l  of the  PATIENT,  essen tia l  for good  viewing  cond i tions,  thus  i ncreasing  the  imaged  area  
towards  the  chest wal l  where  some patholog ies  may res ide.  

Th is  new requ irement he lps  to  satisfy Clause  1 1 ,  protection  against RESIDUAL RADIATION ,  of 
I EC 60601 -1 -3: 2008  by preventing  parts  of the  PATIENT  other than  from  those  be ing  curren tl y 
imaged ,  to  be  reached  by d i rect unattenuated  X-RADIATION  (e . g . ,  on  both  s i des  of the  breast),  
and  therefore  g i ves  fu l l  effectiveness  to  203. 1 1 . 1 01  of th is  standard .  

Because  i t  i s  techn ica l l y d i fficu l t to  ach ieve  no  X-RADIATION  beyond  the  PATIENT SUPPORT ,  a  
2  mm  tolerance is  perm i tted .  

Because  i n  MAMMOGRAPHIC TOMOSYNTHESIS  equ ipment the  angu lation  of the  source  may 
generate  a  trans lation  of the  beam ,  the  restriction  for the  correspondence  between  X-ray fi el d  
and  effecti ve  image reception  area  has  been  re laxed ,  wi th  the  exception  of the  chest wal l  
s i de.   However,  patien t protection  is  ensured  by 203. 1 1  Protection  against RESIDUAL  

RADIATION  where  the  primary protective  barrier requ irement has  been  main tained .  
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Index of defined  terms used  in  th is  particular standard  

NOTE  1  I n  the  present  d ocument  on l y terms  defi ned  ei ther i n  I EC 60601 -1 : 2005,  i ts  col l ateral  s tandards,  i n  
I EC/TR 60788: 2004  or i n  Clause  201 . 3  of th i s  parti cu l ar standard  were  used .  
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