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INTERNATIONAL ELECTROTECHNICAL COMMISSION

DEFINITION OF “LOW-HALOGEN” FOR ELECTRONIC PRODUCTS

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this_end and in_addition to other activities. IEC publishes International Standards. Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter—referred to- gs “IEC
Publlication(s)”). Their preparation is entrusted to technical committees; any IEC Natiofal Committee ‘interested
i 2 d non-

closely

ned by

ational
rom all

lational
of IEC
for any

cations
rgence
i¢ated in

formity
assessment services and, in some areas, for any

seryices carried out by indepg

7) No [iability shall attach [oN\JEC o i irect S i ing indivi rts and
merhbers of its techn|ca commi ) hage or

othgr damage of bs) and
expgnses arising or reliance upon, thls IEC Publication or any other IEC
Publlications.

8) Attdntion is drawn i sntes cited in this publication. Use of the referenced publications is

indippensable forthe 2

9) Attgntion is dfaw ibility that some of the elements of this IEC Publication may be the supject of

patgnt right$, IEC esponsible for identifying any or all such patent rights.
A PAS$ c 3| spegification not fulfilling the requirements for a standard, but|made
availaple to i

IEC PAS (63015, bmitted by JEDEC/ECA has been processed by IEC teghnical
commjttee 111 Enwronmental standardization for electrical and electronic products and
systerhs—lt—is—based ) litorial
rules used in thls PAS reflect the practlce of the orgamzatlon wh|ch subm|tted it.

The text of this PAS is based on the This PAS was approved for
following document: publication by the P-members of the
committee concerned as indicated in
the following document

Draft PAS Report on voting
111/382/PAS 111/417/RVD

Following publication of this PAS, the technical committee or subcommittee concerned may
transform it into an International Standard.

This PAS shall remain valid for an initial maximum period of 3 years starting from the
publication date. The validity may be extended for a single period up to a maximum of
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3 years, at the end of which it shall be published as another type of normative document, or
shall be withdrawn.

IMPORTANT - The 'colour inside’' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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INTRODUCTION

Halogenated polymeric materials and compounds are used in various engineering
applications, including flame retardation. Several decades of use have proven these materials
and compounds to be reliable and cost-effective. The electronic industry seeks to reduce the
overall environmental impact of our products by working to develop reliable and cost-effective
alternatives to these materials and compounds. However, the timetable for broad-scale
adoption of low-halogen materials is difficult to predict, because applications such as complex
multilayer PCBs and large molded integrated circuits will require further investigation and
qualification of new materials.

The hjglogen group contains fluorine, chlorine, bromine, 1odine, and astgiine; however, this

document will use the term “low-halogen” to refer only to bromine (and [ to be
consigtent with the International Electrotechnical Commission (IEC) ions of
“halogen-free” (see Clause 2). Refer to Annex C for further explanati exslusjon of
astatipe, iodine and fluorine. In this document, the term “low-haldg i identify a
materfal that contains low concentrations of bromine and i inated and

o
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DEFINITION OF “LOW-HALOGEN” FOR ELECTRONIC PRODUCTS

1 Scope

This document provides terms and definitions for “low-halogen” electronic products that have
the potential to contain the halogens bromine (Br) and chlorine (Cl) from the use of BFRs,
CFRs, and PVC, and recommends methods for marking and labeling. This standard may be
applied to all nonmetallic and nonceramic materials within electronic products including, but
not ling ; i i i ' ' cts:

1) trgnsistors, integrated circuits, modules consisting mainly of integ
multichip, hybrid), and memory modules;

2) resistors, capacitors, relays, inductors, and connectors;
3) printed circuit board assemblies (PCBAs) including compo
4) plastic in cables, sockets, switches and external wiring;
5) mechanical plastics (enclosures, fans, etc.);

) s, tapes, inks, and adhesives;
7) soldering flux residues (when present);
)

This g \ G =t"for the halogens bromine (Br)
and chlorine (Cl) from the use of BFR . While the halogen group colntains
fluorinle, chlorine, bromine, jodine, and\ast aciament will use the term “low-hajogen”
to refgr only to bromine apid thlopine: , for further explanation for exclugion of
astatinpe, iodine and fluorine

NOTE |The definitiop~of “ X is di Qm the term “halogen-free” as described in |IEC §1249-2
sectiongl standard ad e aterial and as defined in the J-STD-609A marking and
labelind standard; stapdarg at peRMainl.only to\printed boards and are currently in use in the electronjcs and

solid-sthte industries.

BFRs, ) i at may be used during processing, in product d¢livery
syster i i in the
scope

2 N

The fgllowing docunients are referred to in the text in such a way that some or all of their
contenpt constitutes requirements of this document. For dated references, only the ¢dition
cited es: ; ti imcluding
any amendments) applies.

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

EN 14582:2007-06, Characterization of waste — Halogen and sulphur content — Oxygen
combustion in closed systems and determination methods

IEC 61249-2 (all parts), Materials for printed boards and other interconnecting structures

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

IPC-4101, Specification for Base Materials for Rigid and Multilayer Printed Boards
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IPC/JEDEC J-STD-609, Marking and Labeling of Components, PCBs and PCBAs to Identify
Lead (Pb), Pb-free and Other Attributes

ISO 11469:2000, Plastics — Generic identification and marking of plastics products
ISO 1043-4:1998, 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 Ters, definitions and abbreviated terms

For tHe purposes of this document, the terms, definitions and iven in

JESD88 and/or IPC-T-50 and the following apply.

ISO apd IEC maintain terminological databases for use j
addregses:

owing

e |EC Electropedia: available at http://www.electro e\iiij)rg

e |SO Online browsing platform: available at http/ soorg/ebp
At astatine

BFR brominated flame retardant

Br bromine

Cl chlorine

CFR chlorinated

F ﬂuorin@

FR flame retarda

IC

IEC

ISO

PBDE

PCB printed sircuit board
PCBA printed circuit board assembly
PPM parts per mittion

PTFE polytetrafluoroethylene
PVC polyvinyl chloride
TBBPA tetrabromobisphenol-A
XRF X-ray fluorescence

3.1

block polymer
substance composed of block macromolecules

[SOURCE: IUPAC]
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3.2

brominated/chlorinated flame retardants
BFR/CFR

flame retardants that contain bromine and/or chlorine

Note 1 to entry: These compounds are typically added to or reacted into polymers such as certain epoxy resins
and thermoplastics to reduce their flammability. Examples include, but are not limited to, tetrabromobisphenol-A
(TBBPA), brominated epoxy resins, and polybrominated diphenyl ethers (PBDEs).

3.3

congener
member of the same kind, class or group of compounds with similar structures and similar
chemigatproperties

34
copolymer
polymer derived from more than one species of monomer

[SOURCE: IUPAC]

3.5
electronic device
devicg whose operation depends on the conduction (of oles in vacuum, gas,
or semiconductor

Note 1 fo entry: S \ circuits, hybrid integrated gircuits,
and mo[dules containing active electronic componaqts.

3.6

electronic product
item cpntaining one or mdte € devicesperforming major functions
3.7

low-halogen
meeting the crit

Note 1 fo entry: ectronic prodycts may still contain some halogens, providing, of course, thiat each
materia| in them meets ) i

3.8
plastic
any >tic or natural organic compounds produced by polymerization,
optionally combined additives (organic or inorganic fillers, modifiers, etc.) Into a
homogeneous-ma capable of being molded, extruded, or cast into various shapgs and
films

3.9
polymer alloy

polymer blend (considered to be an alloy) that contains either a crystallizable component or
two relatively rigid or amorphous polymers

4 Requirements for low-halogen electronic products

The halogens fluorine (F), iodine (l), and astatine (At) are not covered by this document (see
annex C). Bromine (Br) and chlorine (Cl) refer to all oxidation states of these elements.
Bromine (Br) and chlorine (Cl) in materials that may be used during processing but do not
remain within the final product are not included in this definition.

For an electronic product to be defined as “low-halogen”, each material within the product
shall meet all of the following requirements.


https://iecnorm.com/api/?name=a67166c019cb94e768432cb420547bfd

IEC PAS 63015:2016 © IEC 2016 -9-

1) Each material within an electronic product, (excluding printed board laminates) shall
contain < 1 000 ppm (0,1 %) by weight of bromine if the bromine source is from BFRs and
<1000 ppm (0,1 %) by weight of chlorine if the chlorine source is from CFRs, PVC, PVC
congeners, PVC block polymers, PVC copolymers, or polymer alloys containing PVC.
Higher concentrations of bromine and chlorine are allowed in plastics contained within
electronic products (other than printed board laminates contained within those devices) as
long as their sources are not flame retardants, PVC, PVC congeners, PVC block
polymers, PVC copolymers, or polymer alloys containing PVC.

2) All printed board laminates contained within electronic and electrical products, including
those within a passive or solid-state device shall meet the “halogen-free” requirements for
Br and Cl as defined in the most current version of one of the following specifications:
|Ec642492HRC4104+JRCA-ES-O4-
NOITE See Annex A for a list of likely uses of flame retardants, PVC, PVC congeng
PV copolymers, or polymer alloys containing PVC within electronic products.

& block“pdlymers,

5 Cpmpliance process for low-halogen electronic materials ‘¢ ents

An elgctronic product often contains many materials/componenis fro global
supply chain. Therefore all |nd|V|duaI entities or suppllers ithin R quired
to take SO et the
requirements of this document. Each supplier/individual enti ithi ¢ in is only

responsible to prove compliance to their respective custoy S i nt that
they gqupply. Any material/component that is d€cla “ 7 use 4
herein shall be supported by proof that suhstantiates

Since|there is not a single, simple, cos i i rs the
spectnum of materials/components qude » s, products, customers and suppliers

should mutually agree on t onsirate compliance to this document. If
analytical testing is used ) 2 cost
effective to perform (IEC he but
not all of the substances\wijthi i document) If results detect Br or Cl jabove

termine if the source of the Br or Cl is from|flame
polymers, PVC copolymers, or polymer |alloys

1 000 |ppm thresheld, » g
retardpnts, PVC 4 , ,
contaiping PVC. 2 pliance documents may include material declarations,

dataslreets and/or ana

6 Marking and.labeling “low-halogen” electronic products

6.1 |Ma

If all materials.tsed iny the fabrication of a finished printed board laminate contained within a
passije or-solid-staté device meet the requirements in Clause 4, item 1), and if marking is
requirgd;the marking shall be in accordance with J-STD-609.

6.2 Marking of mechanical plastics

Mechanical plastic parts contained within a passive or solid-state device may be
marked/labeled in accordance with [SO 11469:2000. Compositions containing flame
retardants may be marked as per ISO 1043-4:1998.

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

Marking is not required on passive or solid-state devices to denote low-halogen status. As an
alternative, a part numbering scheme may be used to denote “low-halogen” solid-state
devices.
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6.4 Marking of electronic products

Marking is not required to denote the low-halogen status.

@%
o
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Annex A
(informative)

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

Brominated flame retardants (BFRs) and, less frequently, chlorinated flame retardants (CFRs)
are added to thermoplastics, insulation materials, component mold compounds, solder masks,
printed board laminates, and other plastic materials to achieve a desired flame retardancy
(e.g., UL 94 V-0). In addition, polyvinyl chloride (PVC) is commonly used as the base resin for
certain cable jacketing and vibration dampening materials. Table A.1 is provided for
informative purposes only.

Table A.1 — General presence of bromine and chlorine in s, CFRs;
and PVC in electronics and electrical prody\ %

Part type Exa}n{lé\ \ \/

Meghanical plastic parts BFRs/CFRs used in certain acryloxitrile bufgdiene styrené (ABS
(thermoplastics and elastomers) acrylonitrile butadiene acryl ct polystyrengd
(HIPS), polycarbonate (PC) imide (PI),
polyamide (PA), polyb t { polypropyleng (PP),

and chloroprene rubber m

polyethylene (PE), styrene ethyWené-hutadieke styrene (SEBS) rgesins,
|

Cafles BFRs used in cab M sulabion material
P@i cable/fvire jacke aird’overmold

and

Prirfted boards, rigid and flexible BFRs§dth\tho\EWﬁher epoxy resins, polyamidd
adh S

Ele¢tronic components * BFRs added\or re CW FR-4 and other epoxy resins, mold
ompRound Q'stic packages, thermal interface materials, die ajtach,
KM derfitls
N
AN -

Corlnectors (BQ?SWeﬁin flame-rated PBT and PA resins

Films, adhesives,)@esk \/\ N()\Qed\mgcertain magnetic tapes

Conduits & ) < & \QFQ‘S\UMin polypropylene (PP)

(foans, resins, etc.

Soynd, shock, and vibration dampeners Wed in shock absorbing or vibration dampening resins

*  Plastic in}o{sﬁgct\mkn}f\vamx{swonents (actives, discretes, hybrids, ICs, and passives, etc.).

=
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Suggested test protocols — Low-halogen process flow

Low halogen process flow

Low Halogen Process Flow

Does not mest Low
Halogen reg'ts

1

Dete
Mate

mine component
Fial under review

Mote
PVC 4
polyn
*Unk

er alloys containing PYWC

Yas |
Unknown

informistion
required
»

Yes

PWC and PVC Copolymers, FVC Block polymer, PVC Congeners, or

hown = For zpplicable material(s) that have unkn
contgnt, destructive testing for Br and Cl content is

Provide content data such as
formulation, material content,

companant content, elemental

analysis testing {=.g., XRF)

Provide content data such as
formulation, material content,

companent content, elemental

analysis testing {=.5.. XRF)

BFR ar
guire

‘est Bromine &

hlurinm

EE

Does

Require
Testing?
Yes

Requestor

Provide data as

wly

needed to requestor

Provide data as
needed to reguestar

e

No
) Meets Low Halogdn

[

Providginfarmatfon as
\qeeded requagtor

Reguirements

Does not meet

Low Halogen reg'es

End
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B.2 Low halogen process flow verbiage

Summary of Low Halogen Compliance Determination
Determine the material or component under review for low-halogen requirements
Is sub-material/sub-component information required?
No: Supplier provides content data such as formulation, material content, component content, XRF
results
Go to “low-halogen” determination (Less Than Threshold)
Yes: Supplier provides content data such as formulation, material content, component content, XRF
results for the sub-material / sub-component.
Go to “low-halogen” determination (Less Than Threshold)
“low+halogen” determination: Doesthe information provided meet “low-haloge
No: Is Br or Cl from a BFR/CFR/PVC* source?
Yes: Fails “low-halogen” requirements
Provide information if needed
End “low-halogen” determination process

tingis

tive
testing is required)

Yes —|Does Requestor require testing?
If No: Passes “low-halogen” requirements

Provide information as needed

End ‘low-halogen” determination process
End “

*Unknow afpica aterialsthat have an unknown status for Cl or Br being from a BFR/CFR/PvC**
sourc
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Annex C
(informative)

Clarification for including only bromine and chlorine
in the definition of low-halogen materials

Halogens are not as a group generally hazardous to the environment, so to include all
halogens would create demands for verifications that are not needed.

Astatine is radioactive with a half-life of less than nine hours and the estimated total amount
in th wortd—s dpplu)\illldtb‘iy 36 grams,; SO ts—ofno—interest—for—etectronic—or—etectrical
produgts.

lodine| containing FRs have very good flame retardant properties. i at for the
halogg¢ns the FR properties increase as you go down the Group . er, for
electronic and electrical type of applications, the iodine coptaining at a
tempefrature that is too low to be very effective. This is primari ¢ hrbon-
to-iodine bond.

The brominated and chlorinated flame retardants are nor t are
both iersistent and bio-accumulative. Therefore, it i 3 ge of
halogg¢ns in electronic and electrical products.

As PVIC cannot always be collected to ere is
a market demand to be able to choose wk tNhe product may contain PVC therefore

this specific application of chlorine is iniclu

PTFE| (i.e. Teflon®) is
accumulative, there is witk
definifion of “low-halo N

9,

t bio-

knowledge, no need to include fluorine |n the
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