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IPC/JEDEC FOREWORD

Directive 2002/95/EC of the European Parliament and of the Council on the restriction of the use of certain hazardous sub-
stances in electrical and electronic equipment, commonly referred to as the “RoHS Directive!”, and other legislation are
driving the electronics industry towards the use of lead free (Pb-free) solders and components with Pb-free 2" level inter-
connect terminal finishes and materials.

There are different Pb-free solders being used for the various soldering operations in electronics. Each of these solders may
require different processing temperatures for assembly, rework, and repair. Some means of communicating the identity of
the Pb-free or Pb-containing solder must be provided so that those performing assembly, rework and repair are aware of the
temperature capabilities and limitations of these solders, and are able to distinguish between Pb-free and Pb-containing sol-
ders.

Marking of confponents and/or labeling their shipping containers are needed to identify and distinguisk hining and
Pb-free 2™ leve| interconnect terminal finishes and materials. Labeling electronic assemblieg using(Pb " materials
will facilitate enpd-of-life recycling of electronic equipment. This standard sets forth mifi i d includes
options for the provision of additional information.

This paradigm shift to Pb-free electronics has created a need for identification of tradjti 3 i ings, finishes
and solders. This standard can be utilized to identify the presence of lead (Pl ' Clauses 5
(Marking/Labeling Categories) and 8 (Marking and/or Labeling of Pb-Contai B Assem-
blies). This stanflard supersedes JESD97 and IPC-1066.

®

1. The RoHS Directive itself is not a law; rather, it is a direction to the European Union Member States to implement their own laws embodying the requirements
of the Directive. These laws were required to be in effect as of July 1, 2006.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

Marking and Labeling of Components, PCBs and PCBAs
to Identify Lead(Pb), Pb-Free and Other Attributes

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising all
national electrotechnical committees (IEC National Commlttees) The object of IEC is to promote international co-

opera formromatt qucbuuna L,unl,cllullg stamdardizatiomrimthe—etectricat—amd—etectromic—fretds—Fothis—end and in
additipn to other activities, IEC publishes International Standards, Technical Specificati Technicall Reports,
Publidly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publicati Thein prleparation
is enfrusted to technical committees; any IEC National Committee interested i’ the suhj with may
participate in this preparatory work. International, governmental and non-governpig zati lialsing with
the IEC also participate in this preparation. IEC collaborates closely with { S S ization for
Standprdization (ISO) in accordance with conditions determined by agreemenj.between\th \jzatigns.

2) The f¢rmal decisions or agreements of IEC on technical matters express{as near S ssible\an intgrnational
consensus of opinion on the relevant subjects since each technical com e S nterested
IEC Nptional Committees.

3) IEC Hublications have the form of recommendations for internationa 30 epted by IEC| National
Comnjittees in that sense. While all reasonable efforts are S échnical contept of IEC
Publidations is accurate, IEC cannot be held responsible /for 3y’ ixwhich\they are used of for any
misinterpretation by any end user.

4) In order to promote international uniformity, mittees undertake to apply IEC Puplications
transpgarently to the maximum extent possiblg”i { ications. Any divergencq between
any IHC Publication and the corresponding nati all’be clearly indicated in the [latter.

5) IEC pfovides no marking procedure to indicate{s ap 5 ¢ndered responsible for any gquipment
declarled to be in conformity with an IEC Publicati

6) All users should ensure that they have the latest edjti b

7) No ligbility shall attach to IEC or its directoxs, e afits or agents including individual experts and
memblers of its technical committe E i iytees for any personal injury, property damage or
other damage of any nature w & | i indiréct, or for costs (including legal fees) and expenses
arising out of the publicatign ia

8) Attentjon is drawn to the| Noxmati € ) this publication. Use of the referenced publi¢ations is
indispensable for the"s icati Rj ication.

9) Attentjon is drawn yssibili ome Qf the/elements of this IEC Publication may be the subject|of patent
rights] IEC shall not bg& he Sk i i

A PAS is a technica atiem\not fulfilling the requirements for a standard but made gvailable

to the ppblic.

IEC-PAP g by IPC/JEDEC and has been processed by IEC technical

committe sembly technology.

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
91/767/PAS 91/783/RVD

Following publication of this PAS, the technical committee or subcommittee concerned will
investigate the possibility of transforming the PAS into an International Standard.

An IEC-PAS licence of copyright and assignment of copyright has been signed by the IEC and
IPC/JEDEC and is recorded at the Central Office.

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 3-year period, following which it shall be revised
to become another type of normative document, or shall be withdrawn.

“CIPC JEDEC



https://iecnorm.com/api/?name=6a9876014ccbad7b79c785a87f11460b

Copyright © 2007, IPC/JEDEC; 2008, IEC
IPC/JEDEC J-STD-609 May 2007

viil


https://iecnorm.com/api/?name=6a9876014ccbad7b79c785a87f11460b

Copyright © 2007, IPC/JEDEC; 2008, IEC

May 2007

IPC/JEDEC J-STD-609

Marking and Labeling of Components, PCBs and
PCBAs to Identify Lead (Pb), Pb-Free and Other Attributes

1 SCOPE

This document applies to components and assemblies that
contain Pb-free and Pb-containing solders and finishes.
This document describes the marking of components and the
labeling of their shipping containers to identify their 2™

2 REFERENCE DOCUMENTS

2.1 IPC!

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

level term'lnal finish or material, and applies to components
that are iftended to be attached to boards or assemblies
with soldqr or mechanical clamping or are press fit. This
document hlso applies to 2nd level terminal materials for
bumped dje that are used for direct board attach.

This docuent applies to boards/assemblies, to identify the
type of Pbifree or Pb-containing solder used. This document
documentq a method for identifying board surface finishes
and Printefd Circuit Board (PCB) resin systems. This docu-
ment applies to PCB base materials and for marking the
type of copformal coating utilized on Printed Circmi
Assembligs (PCBAs). Material and their conta
ously marked or labeled according to JESD 97 or IF
need not Pe remarked unless agreed upon by the
and custorper.

Labeling ¢f exterior surfaces of

computers} printers, servers, fand the
scope of this document. Howeyer €
are covered by this d nt.
containing electronic prodac
this docunpent.

1.1 Purpgse Thig doty
ing systen} thataid K, repair and recy-
cling and prévidesNox th&ddentifidation of:

assembled with Pb-

(1) those| assemblies“that aré
containing or Pb-free

(2) comppnents_that have Pb-containing or Pb-Free 2"

level |nter€onnect terminal finishes and materials;

ce of Electrical
ssemblies (Con-

s for Rigid and

olid State Tech-

61249-2-21 Materials for printed bpards and other
onnecting structures - Part 2-21: Reinforced base
naterials, clad and unclad - Nonhalogenated epoxide
voven E-glass reinforced laminated sheets|of defined flam-
mability (vertical burning test), copper-clafl.

2.4 European Parliament4

Directive 2002/95/EC of the European P4
the Council on the Restriction of the Use
ardous Substances in Electrical and Electr

rliament and of
of Certain Haz-
bnic Equipment.

2.5 ANSI®

ANSI 17-1981 Character Set for Optical (Jharacter Recog-
nition (OCR-A)

3 TERMS AND DEFINITIONS

Other than those terms listed below, the definitions of terms

(3) the maximum component temperature not to be
exceeded during assembly or rework processing;

(4) the base materials used in the PCB construction,
including those PCBs that use halogen-free resin;

(5) the surface finish of PCBs; and
(6) the conformal coating on PCBAs.

. www.ipc.org

. www.jedec.org

. www.iec.ch

. www.europa.eu.int/eur-lex/en/index.html
. www.ansi.org

O~ wnN =

used in this document are in accordance with IPC-T-50
and/or JESDS8S.

3.1 2D Code Label (Matrix) A label that contains data in
two dimensions as either stack or matrix types.

3.2 2 Li (or 2LI) Abbreviation for 2™ level interconnect.
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3.3 2" Level Interconnect The connection made by
attaching a component to a printed circuit board (see Fig-
ure 3-1). This connection is external to the component, not
internal.

Solder Terminal Finish
Paste

PCB Ball

Finish a

Material

3.12 Material Category Solder paste, lead/terminal fin-
ish, or terminal material/alloy of the solder balls used to
make the 2™ level interconnect.

3.13 Maximum Component Temperature The tempera-
ture that a component should not exceed during assembly
as measured on the topside of the component body.

3.14 “Pb-Free” Having a concentration of lead (Pb)
with a maximum concentration value of 0.1% by weight in
each homogeneous material.

Wave Solder

J-609-3-1

Figure 3-1 Examples of Materials that Comprise the 2"d
Level Interconngct

3.4 2" Level |nterconnect Component Label A label
placed on boxep and bags that contain components with
either Pb-contaiping or Pb-free terminal materials/finishes.
The label includes the material category and maximum
component temperature (see 3.12 and 3.13). See Figure 4-3
for label formfits for components with Pb-containing
finishes/materials and Figures 4-4 and 4-5 for components
with Pb-free fin{shes/materials.

3.5 2" Level Interconnect Terminal Finish or Materiz
The material J: the component 2™ level termina

referred to in Higure 3-1. Depending on the compoy
type this materifl could refer to the tegriinal finisiror ba
material.

3.6 Componen
capacitor, integrpted circuit,
hybrid circuits, gtc.

3.7 Base Matg¢rials Base
and/or the preprpgs used

3.8 Halogen-Free
forcement matrix tha

1500 ppm, with{less than
900 ppm chlorinfe (perIEC 6

3.9 Homogenepus Material A material of uniform com-

desire to
and 0.1%

ed in place

bol This symbol (pee Figure
a terminal finish or matgrial listed

J-609-4-1

Figure 4-1 Example of Mark Indicating Materia] Category
e2 and the Optional Circle, Ellipse, Underline or|{ Parenthe-
ses
Note 1: If the Materials Category is used without a circle, elligse, parenthe-
ses or underline, it must be made clear that the markinjg defines the
category [e.g. “Category = e2”, or “Solder = e2”]
Note 2: The letter “e” would be replaced with a “b” for identifying surface fin-
ish material listed in 5.2 for PCBs.

4.1.1 Size and Location The size and locatiqn are dis-
cretionary, but shall be legible to corrected, upmagnified

position throughout that cannot be mechanically disjointed
into different materials. Mechanically disjointed means that
the materials can, in principle, be separated by mechanical
actions such as: unscrewing, cutting, crushing, grinding,
and abrasive processes.

3.10 intct (or INTCT) Abbreviation for the word “‘inter-
connect.”

3.11 Linear Bar Code Label A label that gives informa-
tion in a code consisting of parallel bars and spaces, each
of various specific widths.

RVATEPatal
VOO

4.1.2 Color The color for the ‘e’ and category number
should be selected to provide sufficient contrast to be leg-
ible to corrected, unmagnified vision. The color red should
be avoided as red suggests a personal hazard.

4.1.3 Font The font style should be “Arial,” “OCR-A”
or equivalent.

4.2 Pb-Free Symbol This symbol (see Figure 4-2) can be
used in addition to, or instead of, the phrase ‘“‘Pb-free.”

2
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Figure 4-2 Pb-Free Symbol

2" Level Interconnect

2" | evel Interconnect

1. Category

2. Maximum component temp
If blank, see adjacent label

If blank, see adjacent bar code label

6D

°C

J-609-4-5

Figure 4-5 Example of 2" Level Interconnect Component
Label Utilizing the Lead Free Symbol Indicating Both

1. Cptegory__ €0
If blank, see adjacent bar code label

2. Maximum component temp C
If blank, see adjacent label
J-609-4-3

Figure 4-3| Example of 2" Level Interconnect Component
Label Indi¢ating a Pb-Containing Material

2nd

Level Interconnect

1. Cptegory__ €2
If blank, see adjacent bar code |

2. Maximum component temp _260 fC
If blank, see adjac@(/\
0

t
Figure 4-4| Example of 2"? LevelIn

Label Indicating a Pb-Exee
Component Temperat

Pb-Free Material with Categexy and Maxi

Temperature Indicated on/an Adja

(see Figures 4-3, 4
level intercop

> ainer and any “ESD,” “’Dry
bagihox, excluding tubes, trays, reels o
ithin)the lowest level shipping container.

/3.1 Size It is recommended that the ]
mum of 75 mm by 50 mm.

4.3.2 Color The label shall be black lett
white or contrasting background.

um Component

ent Labpl

bel This label

indicate the 2"
hterial category
brature. The lead
pended after the
d in Figure 4-5.
' to the 2™ level
as an indication
free.

he lowest level
pack,” or other
other carriers,

abel be a mini-

ers/symbols on a
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5 MARKING/LABELING CATEGORIES

These categories are for the technical purposes of this docu-
ment and are not to be used for determining regulatory
compliance.

5.1 PCB Base Material Categories The PCB base mate-
rials may be identified by using the classification system
found in IPC-4101, where a unique Specification Sheet
(“‘slash-sheet”) number identifies a specific grade of mate-
rial. Some of the common base materials expected to be
used on PCBs are shown here. However, other grades of
base materials ate— e esebase materia ave 2
epoxy resin sysfem with Woven—glass reinforcement, plus
distinguishing properties.

a) /92: Phosphorous flame retardant; Tg 110 to 150°C

b) /95: Aluminnm Hydroxide flame retardant; T, 150 to
200°C

¢) /99: Broming flame retardant; contains inorganic fill-
ers; Tg 150°C min.

d) /126: Broming flame retardant; contains inorganic fill-
ers; Tg 170°C min.

For PCBs madg¢ with more than one grade of materja
mark or label thie slash-sheet of the material with the\low-
est temperature fating.

5.1.1 Halogen-Free Base Material If the base materials
used in making the bare printed board arg~halogen-free,\the
label/marking “ Y
cuit board. If no
base resin and |reinforcement matrix “apé
marking applies| only to the

to be interpretedl as an indic
assembly.

5.2 PCB Surfag¢e Finish Categories
egories describe|the predomiha
board (prior to gssepahly)\

5.2.1 Pb-Contdining

b0 — contains lead (Pb),.traditional\tin-lead (SnPb), hot air
solder level (HASL) or soldef reflow

5.2.2 Pb-Free

5.3 2" Level Interconnect Categories The following
categories describe the 2™ level interconnect (see Figure
3-1) terminal finish or solder ball material of components
or the solder paste/solder used in board assembly.

5.3.1 Pb-Containing
e(0 — contains intentionally added lead (Pb)®

5.3.2 Pb-Free

el — t1n sﬂver-copper (SnAgCu)

zinc (Zn),

e3 —tin (Sn)
e4 — precious metal [e.g., 1), nickel-

(NiPdAu)

[all other
1 not con-

(<150°C) containihg indium

oating Categories The follgwing cat-
egvwes, (pex IPC-CC-830) shall describe the |conformal

— Urethane Resin
AR - Acrylic Resin
SR - Silicone Resin
XY - Paraxylylene

6 COMPONENT MARKING AND LABELING

6.1 Component Marking If space permits, the|individual
component shall be marked (per 5.3) on its topside with
the Material Category designation enclosed withjn a circle,
ellipse, underlined, or in parentheses (see 4.1). $ee Figure
6-1 for an example.

If the 2™ level interconnect termination finish ¢r material

bl —lead (Pb) free HASL [tin (Sn) alloys with no bismuth
(Bi) nor zinc (Zn)]

b2 — immersion silver (Ag)

b3 —tin (Sn) (electrolytic or immersion)

b4 — gold (Au) (immersion or electrolytic), electroless
nickel immersion gold (ENIG), nickel gold (NiAu)

b5 — screened carbon (carbon ink)

b6 — organic solderability preservative (OSP)

b7, b8 and b9 — unassigned

is removed and replaced on a component, the original ‘e’
code marking on that physical component shall be obliter-
ated and the component shall be remarked with the appli-
cable ‘e’ code in accordance with this document.

6.2 Lowest Level Shipping Container Labeling The
Material Category and the maximum component body tem-
perature shall be indicated on the lowest level shipping
container utilizing the 2" level interconnect component

6. For Pb-containing 2" level interconnect terminal finishes and materials, the lead (Pb) content for €0 is typically greater than or equal to 3% by weight. For
Pb-containing solder, solder paste, and wave solder alloy, the lead (Pb) content is typically greater than 3% by weight and usually is 37% by weight.
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assembly, per 5.4. If the PCB was previously marked with
the applicable category for solders (see 5.3) and/or confor-
mal coating (see 5.4) and the sequence written does not
match the materials used during assembly, the PCBA shall
be remarked in accordance with 7.10.

7.2.1 Assembly Shipping Container Labeling The label
on the lowest assembly level shipping container shall con-

tain the information applicable to the assembly marking.

7.3 Solder Category Marking Sequence If two or more

2y

J

Figure 6-1] Example of Component Marking

label (see [4.3). The use of the 2™ level interconnect com-
ponent label is not required if the following information is
included ifh human readable form on the bar code

2D) label pr other nearby label:
a) the wotds “2"? level interconnect” or equivalen
viation

b) the appjropriate materials catego
¢) the maxi

The 2" I¢
componengs.

7 PCB/ASSEMBLY MAR

7.1 PCB
ish with 1p
(Pb) categpry, HON(se

Space per
marked w

In additio, the base PCB material may also be marked
with the npat&rial categories defined in 5.1. If specified by

SOIder altoy caregorics are used e category of the solders
used shall be shown in the folowing\séquence: Reflow,
to 7.10.

for marking the
the Mpoard{assembly is on PCB
bment or next to
to the company
C arly identifiable
s/Arom_other\board markings. For instance, the
ithin brackets or
See example in Figure 7-1. Alternative loca-
ecified in procurement doqumentation.

.6 Color The color for the ‘e’ and cpategory number
shall be selected to provide sufficient contfast to be legible
to corrected, unmagnified vision.

7.7 Font The font style should be “Arial,” “OCR-A" or
equivalent.

7.8 Method The methods for marking of the board (e.g.,
screen print, etch, laser, label, modificatiop of existing bar
code, etc.) are optional but shall be legilple to corrected,
unmagnified vision.

7.9 Marking Sequence The sequence
required, shall be as follows:

of marking, as

the purchaser, the PCB fabricator may be required to mark
the PCB with the applicable category for solders (see 5.3)
and/or conformal coating (see 5.4) to be used by the assem-
bler.

7.1.1 PCB Shipping Container Labeling The label on
the lowest level PCB shipping container shall contain the
information that is applicable to the bare board marking.

7.2 Assembly Marking The solder paste/solder used
shall be identified on an assembly, as defined in 5.3. If
used, the conformal coating used shall be identified on an

a) base material slash sheet number (see 5.1)
b) halogen-free (see 5.1.1)

¢) PCB surface finish (see 5.2)

d) reflow, wave and other solders (see 5.3)

e) conformal coating (if applicable, see 5.4)
Figure 7-1 shows an example of board/assembly markings.

Examples:

Multifunctional epoxy, halogen-free FR-4 laminate PCB
with immersion silver (Ag) surface finish; assembly used
tin-silver-copper (SnAgCu) solder for reflow and a tin (Sn)

5
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