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INTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
DEFINITION  OF “LOW-HALOGEN”  FOR ELECTRONIC PRODUCTS  

 
FOREWORD 

1 )  The  I n tern ati onal  E l ectrotechn i cal  Commi ss i on  ( I EC)  i s  a  worl dwide  o rg an i zati on  fo r  s tandard i zati on  compri s i ng  
al l  nati onal  e l ectrotech n i cal  comm i ttees  ( I EC  Nati onal  Commi ttees) .  Th e  object  o f  I EC  i s  to  promote  
i n ternati on al  co-operati on  on  al l  questi ons  con cern i n g  s tandard i zati on  i n  the  e l ectri cal  and  e l ectron i c  f i e l ds .  To  
th i s  end  an d  i n  add i t i on  to  o ther  acti vi t i es ,  I EC  pu bl i sh es  I n ternat i onal  Stan dards ,  Techn i cal  Speci fi cati ons ,  
Techn i cal  Reports ,  Publ i cl y  Avai l abl e  Speci f i cat i ons  (PAS)  an d  Gu i des  (hereafter  referred  to  as  “ I EC  
Publ i cati on (s) ”) .  The i r  preparati on  i s  en trusted  to  techn i cal  comm i ttees;  any I EC  Nati onal  Commi ttee  i n terested  
i n  the  subject  deal t  wi th  may part i ci pate  i n  th i s  preparatory  work.  I n ternati onal ,  g overnm en tal  and  n on -
governm en tal  organ i zat i ons  l i ai s i ng  wi th  the  I EC  al so  parti c i pate  i n  th i s  preparati on .  I EC  co l l aborates  cl ose l y  
wi th  th e  I n ternat i onal  Organ i zati on  fo r  Standard i zat i on  ( I SO)  i n  accordan ce  wi th  cond i t i ons  determ ined  by  
ag reement  between  th e  two  org an i zati ons .  

2 )  Th e  form al  deci s i on s  or  ag reemen ts  o f  I EC  on  techn i cal  m atters  express,  as  n earl y  as  poss ib l e,  an  i n ternati onal  
consensus  o f  opi n i on  on  the  re l evan t  subjects  s i nce  each  techn i cal  comm i ttee  has  represen tati on  from  al l  
i n terested  I EC  N ati onal  Commi ttees.   

3 )  I EC  Publ i cati ons  have  th e  form  of  recommendati ons  for  i n ternati onal  u se  and  are  accepted  by I EC  Nati onal  
Comm i ttees  i n  th at  sense.  Wh i l e  al l  reasonable  e fforts  are  m ade  to  ensu re  th at  the  techn i cal  con ten t  of  I EC  
Publ i cati ons  i s  accu rate ,  I EC  cann ot  be  hel d  responsi bl e  for  the  way i n  wh i ch  they are  used  or  for  an y 
m i s i n terpretati on  by  any end  u ser.  

4)  I n  order  to  promote  i n ternati onal  u n i form i ty,  I EC  N ati onal  Commi ttees  undertake  to  appl y  I EC  Publ i cati on s  
transparen tl y  to  the  maximum  exten t  poss ibl e  i n  thei r  nat i onal  and  reg i on al  publ i cati ons .  Any d i vergence  
between  an y I EC  Publ i cat i on  and  the  correspond i ng  nati onal  or  reg i on al  publ i cati on  shal l  be  cl earl y  i nd i cated  i n  
the  l atter.  

5)  I EC  i tse l f  does  no t  provi de  any attestat i on  o f  con form i ty.  I ndependen t  cert i f i cati on  bod ies  provi de  con form i ty  
assessmen t  servi ces  an d ,  i n  some  areas,  access  to  I EC  marks  of  con form i ty.  I EC  i s  not  responsi bl e  for  an y  
servi ces  carri ed  ou t  by i ndependen t  certi f i cat i on  bod i es .  

6)  Al l  u sers  sh ou ld  ensu re  that  they h ave  the  l atest  ed i t i on  o f  th i s  pu bl i cati on .  

7)  N o  l i abi l i ty  shal l  attach  to  I EC  or  i ts  d i rectors,  employees,  servan ts  or  agen ts  i n cl u d i ng  i nd i vi du al  experts  and  
members  of  i ts  techn i cal  comm i ttees  and  I EC  N ati on al  Commi ttees  for  an y personal  i n j u ry,  property  damage  or  
o ther  damage  o f  any natu re  whatsoever,  wh eth er d i rect  or  i nd i rect,  o r  for  costs  ( i ncl ud i ng  l egal  fees)  an d  
expenses  ari s i ng  ou t  o f  the  pu bl i cati on ,  u se  o f,  o r  re l i ance  u pon ,  th i s  I EC  Publ i cati on  or  any o th er  I EC  
Pu bl i cati ons .   

8 )  Atten t i on  i s  d rawn  to  the  N orm ati ve  references  ci ted  i n  th i s  publ i cat i on .  U se  o f  the  referenced  publ i cati ons  i s  
i nd i spensable  for  the  correct  appl i cati on  o f  th i s  publ i cati on .  

9 )  Atten ti on  i s  d rawn  to  th e  poss ibi l i ty  that  some  of  the  e l emen ts  o f  th i s  I EC  Pu bl i cati on  may be  the  subj ect  o f  
paten t  ri g h ts .  I EC  sh al l  not  be  he l d  responsi bl e  for  i den ti fyi ng  any or  a l l  such  paten t  ri g h ts .  

A PAS i s  a  techn ical  speci fi cation  not  fu l fi l l i ng  the  requ i rements  for  a  s tandard ,  bu t  made  
avai lable  to  the  publ i c.  

I EC  PAS 6301 5,  submi tted  by JEDEC/ECA has  been  processed  by I EC  techn ical  
commi ttee  1 1 1 :  Envi ronmental  s tandard ization  for  e lectrical  and  e lectron ic  products  and  
systems.  I t  i s  based  on  Jo in t  JEDEC/ECA Standard  No.  709B.  The  structu re  and  ed i torial  
ru les  used  i n  th is  PAS  reflect  the  practice  of  the  organ izati on  wh ich  submi tted  i t.   

Th e  text  o f  th i s  PAS  i s  based  on  th e  
fo l l owi n g  documen t:  

Th i s  PAS  was  approved  for 
pu bl i cati on  by  the  P-mem bers  o f  the  
com mi ttee  concerned  as  i n d i cated  i n  

the  fo l l owi ng  documen t  

Draft  PAS  Report  on  voti ng  

1 1 1 /382/PAS  1 1 1 /41 7/RVD  

 
Fo l lowing  publ i cation  of  th is  PAS,  the  techn ical  commi ttee  or  subcommi ttee  concerned  may 
transform  i t  i n to  an  I n ternational  Standard .  

Th is  PAS  shal l  remain  val id  for  an  i n i t ial  maximum  period  of  3  years  starting  from  the  
publ i cation  date.  The  val id i ty  may be  extended  for  a  s ing le  period  up  to  a  maximum  of  
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3  years,  at  the  end  of  wh ich  i t  shal l  be  publ i shed  as  another type  of  normative  document,  or  
shal l  be  wi thdrawn .  

 

IMPORTANT – The  'colour inside'  logo  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  
understanding  of  i ts  contents.  Users  shou ld  therefore print  th is  document  using  a  
colour  printer.  
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INTRODUCTION  

Halogenated  polymeric  materials  and  compounds  are  used  i n  various  eng ineeri ng  
appl i cations,  i nclud ing  flame  retardation .  Several  decades  of  use  have  proven  these  materials  
and  compounds  to  be  rel iable  and  cost-effective.  The  electron ic  i ndustry  seeks  to  reduce  the  
overal l  envi ronmental  impact  of  our  products  by working  to  develop  rel iable  and  cost-effecti ve  
al ternatives  to  these  materials  and  compounds.  However,  the  t imetable  for  broad-scale  
adoption  of  l ow-halogen  materials  i s  d i ffi cu l t  to  pred ict,  because  appl ications  such  as  complex 
mu l ti layer PCBs  and  large  molded  i n tegrated  ci rcu i ts  wi l l  requ i re  fu rther i nvestigation  and  
qual i fi cation  of  new materials .   

The  halogen  g roup  contains  f l uorine,  ch lorine,  brom ine,  i od ine,  and  astatine;  however,  th is  
document  wi l l  use  the  term  “ low-halogen”  to  refer on ly to  brom ine  and  ch lori ne  to  be  
consisten t  wi th  the  I n ternational  E lectrotechn ical  Commission  ( IEC)  and  I PC  defin i t i ons  of  
“halogen-free”  (see  C lause  2) .  Refer to  Annex C  for  fu rther  explanation  for  exclusion  of  
astati ne,  i od ine  and  fl uorine.  I n  th i s  document,  the  term  “ low-halogen”  i s  used  to  i den ti fy  a  
material  that  con tains  l ow concen trations  of  brom ine  and  ch lorine  from  brominated  and  
ch lorinated  fl ame  retardan ts  (BFRs,  CFRs)  and  po lyvinyl  ch loride  (PVC) .  
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DEFINITION  OF “LOW-HALOGEN”  FOR ELECTRONIC PRODUCTS  
 
 
 

1  Scope 

Th is  document provides  terms  and  defin i t ions  for “ l ow-halogen”  e lectron ic  products  that  have  
the  poten tial  to  con tain  the  halogens  brom ine  (Br)  and  ch lorine  (Cl )  from  the  use  of  BFRs,  
CFRs,  and  PVC,  and  recommends  methods  for marking  and  label ing .  Th is  standard  may be  
appl i ed  to  al l  nonmetal l i c  and  nonceramic  materials  wi th in  e lectron ic  products  i nclud ing ,  bu t  
not  l im i ted  to ,  materials  i n  the  fo l l owing  componen ts  common ly  found  i n  electron ic  products:   

1 )  transistors,  i n tegrated  ci rcu i ts ,  modu les  consisti ng  main ly  of  i n teg rated  ci rcu i ts  (e. g .  
mu l ti ch ip,  hybrid ) ,  and  memory modu les;  

2)  resistors,  capaci tors,  re lays,  i nductors,  and  connectors;  

3 )  pri n ted  ci rcu i t  board  assembl ies  (PCBAs)  i nclud ing  componen ts;  

4)  p lasti c  i n  cables,  sockets,  swi tches  and  external  wi ri ng ;   

5)  mechan ical  p lasti cs  (enclosu res,  fans,  etc. ) ;  

6)  f i lms,  tapes,  i nks,  and  adhesives;  

7)  so ldering  f l ux  res idues  (when  presen t) ;  

8)  sound ,  shock,  and  vibration  dampeners  ( foams,  res ins,  etc. ) .  

Th is  document  establ i shes  the  maximum  concentration  l evel  for  the  halogens  brom ine  (Br)  
and  ch lorine  (Cl )  from  the  use  of  BFRs,  CFRs,  and  PVC.  Wh i le  the  halogen  g roup  con tains  
fl uorine,  ch lorine,  bromine,  i od ine,  and  astati ne,  th is  document  wi l l  u se  the  term  “ low-halogen”  
to  refer on ly to  bromine  and  ch lori ne.  Refer to  Annex C  for  fu rther explanation  for  exclusion  of  
astati ne,  i od ine  and  f l uorine.  

NOTE  Th e  defi n i t i on  of  “ l ow-hal ogen ”  i s  d i fferen t  from  the  term  “hal ogen - free”  as  descri bed  i n  I EC  61 249-2  
secti onal  s tandard  re l ated  to  non -halogenated  base  materi al  and  as  defi ned  i n  the  J -STD-609A marki ng  and  
l abel i ng  s tan dard ;  s tandards  that  pertai n  on l y  to  pri n ted  boards  and  are  cu rren tl y  i n  u se  i n  th e  e l ectron i cs  and  
so l i d -s tate  i n dustri es.   

BFRs,  CFRs,  and  PVC in  materials  that  may be  used  du ring  processing ,  i n  product  de l i very 
systems,  or  i n  packag ing ,  bu t  do  not  remain  wi th in  the  f i nal  product  are  not  i ncluded  i n  the  
scope  of  th i s  document.  

2  Normative references 

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

I EC  62321 :  2008,  Electrotechnical products – Determination of levels of six regulated 
substances (lead,  mercury,  cadmium,  hexavalent chromium,  polybrominated biphenyls,  
polybrominated diphenyl ethers) 

EN  1 4582:2007-06 ,  Characterization of waste – Halogen and sulphur content – Oxygen 
combustion in closed systems and determination methods 

I EC  61 249-2  (al l  parts) ,  Materials for printed boards and other interconnecting structures   

I PC-T-50,  Terms and Definitions for Interconnecting and Packaging Electronic Circuits  

I PC-41 01 ,  Specification for Base Materials for Rigid and Multilayer Printed Boards  
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I PC/JEDEC J -STD-609,  Marking and Labeling of Components,  PCBs and PCBAs to Identify 
Lead (Pb),  Pb-free and Other Attributes 

ISO 1 1 469:2000,  Plastics – Generic identification and marking of plastics products  

I SO 1 043-4:1 998,  Plastics – Symbols and abbreviated terms – Part 4: Flame retardants  

JESD88,  JEDEC Dictionary of Terms for Solid-state Technology  

JPCA–ES–01 ,  Test Method for Halogen Free Materials  

3  Terms,  defin i tions  and  abbreviated  terms 

For the  pu rposes  of  th is  document,  the  terms,  defi n i t ions  and  abbreviated  terms  g i ven  i n  
JESD88  and/or  IPC-T-50  and  the  fo l l owing  apply.  

I SO and  IEC  main tain  term inolog ical  databases  for  use  i n  s tandard ization  at  the  fo l l owing  
addresses:  

•  I EC  Electropedia:  avai lable  at  h ttp: //www.electropedia.org / 

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

 

At   astati ne  

BFR brom inated  fl ame  retardan t  

Br brom ine  

Cl  ch lori ne   

CFR ch lori nated  flame  retardant  

F  f l uori ne  

FR  flame  retardan t  

I  i od ine  

IC  i on  chromatography 

IEC  I n ternational  E lectrotechn ical  Commission  

ISO I n ternational  Organ izati on  for  Standard izati on  

PBDE polybrominated  d iphenyl  ether 

PCB pri n ted  ci rcu i t  board  

PCBA pri n ted  ci rcu i t  board  assembly 

PPM  parts  per  m i l l i on  

PTFE  polytetrafluoroethylene  

PVC polyvinyl  ch lori de  

TBBPA tetrabromobisphenol -A 

XRF X-ray f l uorescence  

3.1   
block polymer 
substance  composed  of  block macromolecu les  

[SOURCE:  IUPAC]  

http://www.iso.org/obp
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3.2   
brominated/ch lorinated  flame retardants  
BFR/CFR 
flame  retardants  that  con tain  brom ine  and/or  ch lorine  

Note  1  to  en try:  These  compoun ds  are  typi cal l y  added  to  o r  reacted  i n to  po l ymers  such  as  certai n  epoxy res i ns  
and  thermoplasti cs  to  reduce  the i r  f l amm abi l i ty.  Examples  i ncl ude,  bu t  are  not  l i m i ted  to ,  te trabromobi sphenol -A  
(TBBPA) ,  brom i nated  epoxy res in s,  and  po l ybrom i nated  d i phenyl  e thers  (PBDEs) .  

3.3   
congener  
member of  the  same kind ,  class  or  g roup of  compounds  wi th  s im i lar  s tructures  and  s im i lar 
chemical  properties  

3.4   
copolymer 
polymer derived  from  more  than  one  species  of  monomer  

[SOURCE:  IUPAC]  

3.5   
electron ic  device 
device  whose  operati on  depends  on  the  conduction  of  e lectrons  and/or  holes  i n  vacuum,  gas,  
or  sem iconductor 

Note  1  to  en try:  Examples  of  e l ectron i c  devi ces  i ncl ude  tran s i stors,  i n teg rated  ci rcu i ts ,  hybri d  i n teg rated  ci rcu i ts ,  
and  modu les  con tai n i ng  acti ve  e l ectron i c  componen ts .   

3.6   
electron ic  product  
i tem  con tain ing  one  or  more  e lectron ic  devices  perform ing  major functions  

3.7   
low-halogen  
meeting  the  cri teria  establ i shed  i n  Clause  4  of  th i s  document 

Note  1  to  en try:  Low h al ogen  e l ectron i c  products  may st i l l  con tai n  som e  hal ogens,  provi d i ng ,  o f  cou rse,  th at  each  
materi al  i n  them  m eets  the  requ i remen ts  i n  C l ause  4.  

3.8   
plastic  
any of  a  g roup  of  syn theti c  or  natu ral  organ ic  compounds  produced  by po lymerizati on ,  
optional l y  combined  wi th  add i t i ves  (organ ic  or  i norgan ic f i l l ers,  mod i fi ers,  etc. )  i n to  a  
homogeneous  material  capable  of  being  molded ,  extruded ,  or  cast  i n to  various  shapes  and  
fi lms  

3.9   
polymer al loy 
polymer blend  (considered  to  be  an  al l oy)  that  con tains  e i ther a  crystal l i zable  componen t or  
two  relati vely  ri g id  or  amorphous  polymers  

4 Requi rements  for low-halogen  electronic  products  

The  halogens  fl uorine  (F) ,  i od ine  ( I ) ,  and  astatine  (At)  are  not  covered  by th i s  document  (see  
annex C) .  Brom ine  (Br)  and  ch lorine  (Cl )  refer  to  al l  oxi dation  states  of  these  e lements.  
Brom ine  (Br)  and  ch lorine  (Cl )  i n  materials  that  may be  used  du ring  processing  bu t  do  not  
remain  wi th in  the  fi nal  product  are  not  i ncluded  i n  th is  defi n i t ion .  

For an  e lectron ic  product  to  be  defi ned  as  “ l ow-halogen”,  each  material  wi th in  the  product  
shal l  meet  al l  o f  the  fo l l owing  requ i rements.  
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1 )  Each  material  wi th i n  an  e lectron ic product,  (exclud ing  prin ted  board  lam inates)  shal l  
con tain  <  1  000  ppm  (0 , 1  %)  by weigh t  o f  brom ine  i f  the  bromine  source  i s  from  BFRs  and  
<  1  000  ppm  (0, 1  %)  by weigh t  o f  ch lorine  i f  the  ch lori ne  source  i s  from  CFRs,  PVC,  PVC 
congeners,  PVC block polymers,  PVC copolymers,  or polymer al l oys  con tain ing  PVC.  
H igher concen trations  of  brom ine  and  ch lorine  are  al l owed  i n  plastics  con tained  wi th in  
e lectron ic  products  (other than  prin ted  board  lam inates  con tained  wi th in  those  devices)  as  
l ong  as  thei r  sources  are  not  f lame  retardan ts,  PVC,  PVC congeners,  PVC block 
polymers,  PVC  copolymers,  or  polymer al loys  con tain ing  PVC.  

2)  Al l  pri n ted  board  lam inates  con tained  wi th i n  e lectron ic  and  e lectri cal  products,  i nclud ing  
those  wi th in  a  passive  or so l id -state  device  shal l  meet  the  “halogen-free”  requ i rements  for  
Br  and  Cl  as  defi ned  i n  the  most  cu rren t  vers ion  of  one  of  the  fo l l owing  speci fi cati ons:  
I EC  61 249-2,  I PC-41 01 ,  JPCA-ES-01 .    

N OTE  See  Annex  A  for  a  l i s t  o f  l i ke l y  u ses  o f  f l ame  retardan ts ,  PVC,  PVC  cong eners,  PVC  bl ock po l ym ers ,  

PVC   copo l ym ers,  or  po l ym er al l oys  con tai n i ng  PVC wi th i n  e l ectron i c  products .  

5  Compl iance process for low-halogen  electronic  materials  and  components  

An  e lectron ic  product  often  con tains  many materials/componen ts  from  a  complex and  g lobal  
supply  chain .  Therefore,  al l  i nd i vidual  en ti ti es  or  suppl iers  wi th i n  the  chain  have  to  be  requ i red  
to  take  responsibi l i ty  for  ensuring  that  the  materials/componen ts  that  they supply meet  the  
requ i rements  of  th is  document.  Each  suppl ier/ind ividual  en ti ty  wi th in  the  supply  chain  i s  on ly 
responsible  to  prove  compl iance  to  thei r  respective  customer for  the  material /componen t  that  
they supply.  Any material /component  that  i s  declared  to  be  “ l ow-halogen”  as  per  C lause  4  
herein  shal l  be  supported  by proof  that  substan tiates  the  claim .  

Si nce  there  i s  not  a  s ing le,  s imple,  cost-effective,  and  re l iable  test  method  that  covers  the  
spectrum  of  materials/components  i ncluded  i n  e lectron ic  products,  customers  and  suppl i ers  
shou ld  mu tual l y  ag ree  on  the  best  method  to  demonstrate  compl iance  to  th is  document.  I f  
analyti cal  testi ng  i s  used ,  e lemental  Br  and  Cl  analysis  i s  the  most  exped ien t  and  cost  
effecti ve  to  perform  ( IEC  62321  provides  screen ing  and  analyti cal  test  methods  for  some  bu t  
not  al l  o f  the  substances  wi th in  the  scope  of  th is  document) .  I f  resu l ts  detect  Br or  C l  above  
1  000  ppm  th reshold ,  the  suppl ier  shou ld  determ ine  i f  the  source  of  the  Br or  C l  i s  from  fl ame  
retardants,  PVC,  PVC congeners,  PVC block polymers,  PVC copolymers,  or  polymer al loys  
con tain ing  PVC.  The  proof  of  compl iance  documents  may i nclude  material  declarations,  
datasheets  and/or analyti cal  data.  

6 Marking  and  label ing  for “ low-halogen”  electronic  products  

6.1  Marking  of  prin ted  boards  

I f  al l  materials  used  i n  the  fabrication  of  a  f i n ished  pri n ted  board  lam inate  con tained  wi th in  a  
passive  or  so l i d-state  device  meet  the  requ i rements  i n  C lause  4,  i tem  1 ) ,  and  i f  marking  i s  
requ i red ,  the  marking  shal l  be  i n  accordance  wi th  J -STD-609.   

6.2  Marking  of  mechanical  plastics  

Mechan ical  p lasti c  parts  con tained  wi th in  a  passive  or  so l id -state  device  may be  
marked/labeled  i n  accordance  wi th  ISO  1 1 469:2000.  Composi ti ons  con tain ing  fl ame  
retardan ts  may be  marked  as  per I SO  1 043-4:1 998.  

6.3  Marking  of  passive  and  sol id-state  devices,  cables,  and  other components  of  an  
electronic  product  

Marking  i s  not  requ i red  on  passive  or so l i d-state  devices  to  denote  low-halogen  status.  As  an  
al ternati ve,  a  part  numbering  scheme may be  used  to  denote  “ low-halogen”  sol i d-state  

devices .  
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6.4  Marking  of  electronic  products  

Marking  i s  not  requ i red  to  denote  the  l ow-halogen  status.  
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Annex A 
( in formative)  

 
Where BFRs,  CFRs,  and  PVC are used  in  electronic or electrical  products  

Brominated  fl ame  retardan ts  (BFRs)  and ,  l ess  frequen tl y,  ch lori nated  flame  retardants  (CFRs)  
are  added  to  thermoplasti cs,  i nsu lation  materials ,  componen t  mold  compounds,  so lder masks,  
pri n ted  board  lam inates,  and  other  p lastic  materials  to  ach ieve  a  desi red  flame  retardancy 
(e. g . ,  UL 94  V-0) .  I n  add i t i on ,  polyvinyl  ch loride  (PVC)  i s  common ly used  as  the  base  resin  for 
certain  cable  jacketi ng  and  vibrati on  dampen ing  materials .  Table  A. 1  i s  provided  for  
i n formati ve  pu rposes  on ly.  

Table  A.1  – General  presence of  bromine and  ch lorine  in  BFRs,  CFRs,   
and  PVC in  electron ics  and  electrical  products  

Part  type  Examples  

Mech an i cal  p l ast i c  parts  
( thermoplasti cs  and  e l astomers)  

BFRs/CFRs  used  i n  certai n  acryl on i tri l e  bu tad i ene  s tyrene  (ABS) ,  
acryl on i tri l e  bu tad i ene  acryl ester  (ASA) ,  h i gh - impact  po l ystyrene  
(H I PS) ,  po l ycarbonate  (PC) ,  po l ystyren e  (PS) ,  po l yi m i de  (P I ) ,  
po l yam ide  (PA) ,  po l ybu tyl en e  tereph th alate  (PBT) ,  po l ypropyl en e  (PP) ,  
po l yethyl ene  (PE) ,  s tyrene  ethyl en e  bu tad i ene  s tyren e  (SEBS)  res i ns ,  
an d  ch l oroprene  rubber 

Cabl es  BFRs  u sed  i n  cabl e/wi re  i n su lat i on  materi al  

PVC  used  i n  cabl e/wi re  j acketi n g  and  overmold  

Pri n ted  boards,  r i g i d  an d  f l exi b l e  BFRs  added  or  reacted  i n to  FR-4,  o ther epoxy res i ns,  po l yam i de,  and  
adh esi ves    

E l ectron i c  compon en ts  *  BFRs  added  or  reacted  i n to  FR-4  and  o ther  epoxy res i ns ,  mo l d  
compou nds,  p l asti c  packages,  thermal  i n terface  materi al s ,  d i e  attach ,  
and  underfi l l s   

Connectors  BFRs  u sed  i n  certai n  f l ame-rated  PBT and  PA res i ns  

F i lms,  adhesi ves ,  tapes  PVC  used  i n  certai n  magneti c  tapes   

Condu i ts  BFR’s  used  i n  po l ypropyl ene  (PP)  

 Sound,  shock,  and vibration  dampeners 
(foams,  resins,  etc. , )  

PVC  used  i n  shock absorbi n g  or  vi brati on  dam pen i ng  res i ns  

*  P l asti c  i n  constructi on  o f  vari ous  componen ts  (acti ves ,  d i scretes,  h ybri ds,  I Cs ,  an d  passi ves ,  e tc. ) .  
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Annex B  
( in formative)  

 
Suggested  test  protocols – Low-halogen  process flow 

B.1  Low halogen  process flow 
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B.2  Low halogen  process flow verbiage 
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Annex C 
( in formative)  

 
Clari fication  for including  only bromine and  ch lorine 

in  the defin i tion  of low-halogen  materials  

Halogens  are  not  as  a  g roup  general l y  hazardous  to  the  envi ronment,  so  to  i nclude  al l  
halogens  wou ld  create  demands  for  veri fi cations  that  are  not  needed .  

Astatine  i s  rad ioacti ve  wi th  a  hal f- l i fe  of  l ess  than  n ine  hours  and  the  estimated  total  amoun t 
i n  the  world  i s  approximately 30  g rams,  so  i s  o f  no  i n terest  for  e lectron ic  or  e lectri cal  
products.  

I od ine  con tain ing  FRs  have  very good  flame retardan t  properties.  The  trend  i s  that  for  the  
halogens  the  FR  properties  i ncrease  as  you  go  down  the  Group  VI I  e lements.  However,  for  
e lectron ic  and  e lectrical  type  of  appl ications,  the  i od ine  con tain ing  FR  decomposes  at  a  
temperatu re  that  i s  too  l ow to  be  very effecti ve.  Th is  i s  primari l y  a  resu l t  o f  the  weak carbon-
to- iod ine  bond .  

The  brom inated  and  ch lorinated  fl ame  retardants  are  normal ly  organ ic  substances  that  are  
both  pers isten t  and  bio-accumu lative.  Therefore,  i t  i s  necessary to  focus  on  th is  usage  of  
halogens  i n  e lectron ic  and  e lectrical  products.  

As  PVC cannot  always  be  co l l ected  to  be  combusted  under con tro l led  ci rcumstances,  there  i s  
a  market  demand  to  be  able  to  choose  whether or  not  the  product  may con tain  PVC therefore  
th i s  speci fi c  appl i cation  of  ch lori ne  i s  i ncluded.  

PTFE  ( i . e .  Teflon®)  i s  common ly used  i n  e lectron ics,  bu t  as  th is  material  i s  not  b io-
accumu lati ve,  there  i s  wi th in  the  cu rren t  knowledge,  no  need  to  i nclude  fl uorine  i n  the  
defi n i t i on  of  “ low-halogen”.   
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Annex D 
( in formative)  

 
Di fferences between  JS709B and  JS709A 

Annex D  briefl y  describes  most  of  the  changes  made  i n  JS709B,  compared  to  i ts  predecessor,  
JS709A (May 201 2) .  Some  m inor ed i torial  changes  l i ke  punctuation  changes  are  not  i ncluded .  

The  major d i fferences  are  the  add i t i on  of  clari fyi ng  defin i tions  and  acronyms,  the  ci ti ng  of  
more  perti nen t  i ndustry standards  and  add ing  clari ty  to  the  scope  and  annexes.   
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