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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Today, global industries widely use machine-readable markings on products for inventory control,
quality control, and product life cycle management. Common technologies, data structures,
conformance, and applications standards are necessary to enable all trading partners to use such
markings internally and throughout the supply chain.

A number of different product labelling and marking standards exist, each designed to meet the

requ
indu

irements of the specific industry sector. For effective and economic use within and between
stry sectors, one common multi-industry standard is a necessity.

A stgndard linear bar code or two-dimensional symbol marked on a product or part will flacilitate the
automation of inventory control, quality control, and productlife cycle management. The lingar bar code
or two-dimensional symbol information on the product can be used as a key to access the|appropriate
database that contains detailed information about the product, including information tragpsmitted via

EDI.

This
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num
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to beg applied in addition to any other mandated labelling requireiments.
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n addition, a product mark can contain other information as agreed betwéen the tradipg partners.

document does not supersede or replace any applicable safety or reguldtory marking or labelling
rements. This document is meant to satisfy the minimum preduct package requlirements of
brous applications and industry groups. As such, its applicability is to a wide range of industries,
of which can have specific implementation guidelines for thiss<doeument. This document is intended

document supersedes and replaces ANS MH10.8.7.
document supersedes and replaces CEA-802.

document supersedes and replaces CEA-621-A.

2017 - All rights reserved \Y


https://standardsiso.com/api/?name=c8d7fee8efaea78e1819c7212f7c18f0



https://standardsiso.com/api/?name=c8d7fee8efaea78e1819c7212f7c18f0

INTERNATIONAL STANDARD IS0 28219:2017(E)

Packaging — Labelling and direct product marking with
linear bar code and two-dimensional symbols

1 Scope

This document

— (lefines minimum requirements for identifying items,

— provides guidelines for item marking with machine-readable symbols,

— ¢overs both labels and direct marking of items,

— includes testing procedures for label adhesive characteristics and mark durability,

— provides guidance for the formatting on the label of data presénted in linear bai code, two-
imensional symbol or human-readable form,

— s intended for applications which include, but are not limitedto, support of systems that automate
the control of items during the processes of:

1+ production,
+ inventory,

1+ distribution,
1+ field service,
1+ point of sale,
+ point of care,
+ repair, and
— s intended to include;-but it is not limited to, multiple industries including:
1+ automotive;
1 aerospage,
+ chémical,

+{~consumer items,

— electronics,

— health care,

— marine,

— rail,

— telecommunications.

The location and application method of the marking are not defined (these will be reviewed and agreed
upon by suppliers and manufacturers and their trading partners before implementing this document).

© IS0 2017 - All rights reserved 1
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This document does not supersede or replace any applicable safety or regulatory marking or labelling
requirements. This document is meant to satisfy the minimum item marking requirements of numerous
applications and industry groups and as such its applicability is to a wide range of industries, each of
which may have specific implementation guidelines for it. This document is to be applied in addition to
any other mandated labelling direct-marking requirements.

The labelling and direct marking requirement of this document and other standards can be combined
into one label or marking area or appear as separate labels or marking areas.

This document uses the terms “part marking" and “item marking” interchangeably. Unless otherwise
stated, this document w1ll use the term ‘item marking to descrlbe both the labellmg and dlrect part
marklng (DPMM3-of= : : 1 : : 5 —etch,

fixtured or
purchasing

include, but
quality cont

The figures
document.
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ackaging — Vocabulary
Information technology +1S0 7-bit coded character set for information interchange

[odes for the representation of names of countries and their subdivisions — Part 1: Country

15, Information ¢echnology — Automatic identification and data capture techniques —

print quality tést specification — Two-dimensional symbols

116, Automatic identification and data capture techniques — Bar code print qualit)
— Linear’symbols

17 Information technology — Automatic identification and data capture techniques —

128 bar codé

svimbologyv spnecification
"4 JdJ r J

rodes

Bar

test

Code

ISO/IEC 15434, Information technology — Automatic identification and data capture techniques — Syntax
for high-capacity ADC media

ISO/IEC 15438, Information technology — Automatic identification and data capture techniques — PDF417
bar code symbology specification

ISO/IEC 15459-2, Information technology — Automatic identification and data capture techniques —
Unique identification — Part 2: Registration procedures

ISO/IEC 16022, Information technology — Automatic identification and data capture techniques — Data
Matrix bar code symbology specification
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ISO/IEC 16388, Information technology — Automatic identification and data capture techniques — Code
39 bar code symbology specification

ISO/IEC 18004, Information technology — Automatic identification and data capture techniques — QR
Code bar code symbology specification

ISO/IEC 19762, Information technology — Automatic identification and data capture (AIDC) techniques —
Harmonized vocabulary

ISO/IEC 24723, Information technology — Automatic identification and data capture techniques — GS1
Composite bar code symbology specification

ISO/IEC 24728, Information technology — Automatic identification and data capturestqchniques —
MicroPDF417 bar code symbology specification

ANS|ATIS-0300213, American National Standard for Telecommunication — Caded Identification of
Equipment Entities of the North American Telecommunications System for Information Excharlge

ANS MH10.8.2, Data Application Identifier Standard
Dun & Bradstreet (D&B), DUNS®VNumber
GS1, (General Specifications

NAMSA, ACodP-1(D), Chapter 2, Subsection 242-243, (NCAGE)

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO/IEC 19762 and ISP 21067 and
the fpllowing apply.

ISO dnd IEC maintain terminological databases for use in standardization at the following gddresses:

— IEC Electropedia: available at http*/fwww.electropedia.org/

— SO Online browsing platform; available at http://www.iso.org/obp

3.1
cell
smallest element of a twosdimensional matrix symbol

3.2
CLEI{I:'MZ) code
coding structuré maintained by Telcordia d.b.a. iconectiv that identifies communication$ equipment
and fdescribes“product type, features, source document and associated drawings and yintages per
ANS ATIS-0300213

3.3
components

parts (bare printed circuit board, integrated circuits, capacitor, diodes, switch, valve, spring, bearing,
bracket, bolt, etc.) of a first level/modular assembly (3.6)

3.4
data element separator
specified character used to delimit discrete fields of data

1) DUNS® Number is an example of a suitable product available commercially. This information is given for the
convenience of users of this document and does not constitute an endorsement by ISO of this product.

2) CLEIT™ coder is an example of a suitable product available commercially. This information is given for the
convenience of users of this document and does not constitute an endorsement by ISO of this product.

© IS0 2017 - All rights reserved 3
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3.5

DUNS®3) Number

nine-digit number, issued by D&B, assigned to each business location in the D&B database, having a
unique, separate, and distinct operation for the purpose of identifying them

3.6

firstlevel

modular assembly

manufactured item (3.8) (populated printed circuit board, hydraulic pump, starter, dashboard
assembly, door assembly, etc.) made up of components (3.3)

3.7
Global Trade Item Number
GTIN
GS1 identifi¢ation key used to identify trade items

Note 1 to entfy: The key comprises a GS1 Company Prefix, an item reference and a check digit:

3.8
item
product
first level or higher assembly that is sold in a complete end-usable configuration

3.9

label
adhesive bafked media capable of being marked with informatieiin machine-readable and/or human-
readable form

Note 1 to entfy: Both labels and direct marking methods are referred to in this document under the term “lpbel”.

3.10
manufacturer
actual prodiicer or fabricator of an item (3.8), netnecessarily the supplier (3.11) in a transaction

3.11
supplier
party that produces, provides, or furrishes an item (3.8) or service

3.12
traceability identification
string of characters assigned®o identify or trace an entity or a unique group of entities (e.g. lot, hatch,
item (3.8), revision/version.or serial number)

4 Requirements

4.1 Identification

4.1.1 General

Enterprises may choose to assign uniqueness to items at the individual, group, or product level.
Individual uniqueness requires serialization or one-of-a-kind production, see 4.1.2 and 4.2.3.3. A lot or
batch number captures group uniqueness, see 4.1.3 and 4.2.3.3. A product code is an example of item
uniqueness, see 4.2.3.4.

3) DUNS® Number is an example of a suitable product available commercially. This information is given for the
convenience of users of this document and does not constitute an endorsement by ISO of this product.

4 © IS0 2017 - All rights reserved
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4.1.2 Unique item identification

Items may be assigned a unique item identification code to each instance of the item, i.e. serialization.
Serial numbers shall be unique either within an enterprise ID or within enterprise ID + part number.
When using unique identification, the encoded symbol shall contain only one enterprise identifier,
serial number and/or original part number to avoid confusion and ensure uniqueness.

4.1.3 Lot or batch identification

Items can have group uniqueness applied by an enterprise. Some items are assigned group identification,
e.g. lot or batch number.

4.2 | Data format common requirements

4.2.1 General

Thoge implementing this document should refer to the guidelines for their particular industries. For a
partial list of industry guidelines, see the Bibliography.

4.2.2 General format

4.2.2.1 Overview

Labels will accommodate both mandatory and optional.data fields. The maximum length of each
discilete data field shall be 25 data characters unles§,otherwise specified. This character count is
exclysive of overhead characters.

See Annex H for information on serialization of sgme electronic products.

All data elements encoded in a machine-réadable medium shall be preceded by the appro¢priate Data
Identifier (DI) as defined in ANS MH10.82°Data Identifier, or the appropriate Application Identifier (AI)
defirled in the GS1 General Specificatiohs. The exceptions to this rule are the UPC-A, UPC-E| EAN-8, and
EAN113 symbologies.

The ¢hoice between DIs and GSTAls, for any user, will normally be determined in the applicable industry
convention being followed.

Other industries developing item identification conventions should consider businegs practices,
information requirerrents and systems capabilities of the trading partners in choosing petween DIs
and (:S1 Als. See Antnex B for a list of commonly used DIs and the equivalent Als.

The charactefset shall be upper case alphabetic characters (A to Z), numeric digits (p to 9), and
the fiive characters [dash (-), period (.), space ( ), solidus (/) and plus sign (+)], as permjtted within
the applicable identifier standard, ANSI MH10.8.2 or the GS1 General Specification. Further, the
recommended field separators, record separators, segment terminators and complianfe indicator
contained in [SO/IEC 15434 are part of the allowable character set. A table of these characters and their
hexadecimal and decimal equivalent is given in Annex C. The actual character set employed conforming
to this document shall be the character set permitted by the data field and not the symbology. It is
recommended that the resultant data stream from scanning a 2D symbol follow the syntax described
in ISO/IEC 15434. See Annex D for guidance on the implementation of the ISO/IEC 15434 data syntax.

4.2.2.2 Data identifiers (DIs)

The descriptions in the DI list are general in nature and are used in industrial and international
applications. Specific application guidelines provide the detailed definition used among trading
partners.

The full list of registered DIs and the full specification for their use are found in the American National
Standard MH10.8.2.

© IS0 2017 - All rights reserved 5
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DIs may be used with any alphanumeric data carrier and are designed to ensure cross-industry
commonality of Data Identifiers used in automatic identification technologies.

DIs have a format of one alphabetic character alone or one alphabetic character prefixed by one, two or
three numeric characters.

4.2.2.3 GS1 Application Identifiers (Als)

The definitions of the GS1 Als are supported by application guidelines. The GS1 Als, and associated
guidelines, have been designed for international and multi-sector trading purposes.

The GS1 itq
maintained
system: the

The use of G

GS1 Als idey
applicationg
the data fiel

Each GS1 Al

4.2.2.4 Oy

It is reco

m
identificatij‘rll of the organization providing the coding, as well@s the specific coding structure.

In the GS1 G

trade item number (GTIN).

When telecd
0300213. T}
alphanumer
code (two

code (three
alphanumer
a compleme
When using

2 and the company identification number (CIN) assigned by the issuing agency.

See Annex Q

4.2.3 Mandatory-data fields

4.2.3.1 Gq

n—tdentification System ardretated cuuudius standard—are LUlllp}ClllCllth by th
Als. This document comprises two principal elements, which are the key to any enec
data content and the data carrier.

S1 Als is subject to the rules established by GS1.

ntify generic and simple data fields for use in cross-sector and international supply
. The GS1 General Specifications provide rules for the definition, format and structu
s.

consists of two, three or four characters.

'ganization inclusion in coding

ended that data structures used to identify items*-or the traceability of items in

eneral Specifications, this coding structure jstthe GS1 Company Prefix portion of the g

mmunications companies use the CLE['€ode, the coding structure is specified in ANS /
ne CLEI Code is always 10 charactérs and the structure is as follows: a basic code
ic characters) representing the(technology or equipment type and consisting of a fz
hlphanumeric characters), sub-family code (two alphanumeric characters), a fea
alphanumeric characters)<to represent attributes of the equipment, reference code
ic character) to represent-the manufacturer of the equipment within the basic code

DIs, this coding structtre uses the issuing agency code (IAC) established in ISO/IEC 15

for information about the register of issuing agency codes (IACs) for ISO/IEC 15459.

brieral

GS1
ding

thain
re of

tlude

lobal

ATIS-
(four
mily
ures
(one

and

ntal code (two alphanuimeric characters) to identify vintage or version of the equipment.

459-

Mandatory data fields are given in Table 1.
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Table 1 — Item identification code type

Item identification type

Mandatory fields

1. Commodity
2. Non-traceable

3. Group traceability

Item identification code (example nails)
Enterprise identification code
Item identification code

Enterprise identification code
Item identification code

Unique lot or batch traceability code

4. Urlique serialization within item
identification code

5. Unjique serialization within enterprise

Enterprise identification code

Item identification code

Unique individual item identification code
Enterprise identification code

Unique item traceability code within enterprise
identification code

The énterprise identification code and item identification code may be‘combined in a sing

see 4.2.3.4.

4.2.3.2 Enterprise identification code

e data field,

The enterprise identification code shall use formats contained in Table 2 and Table 3| The use of
morg than one enterprise identification code preceded-by DI 20V is permitted on an item|. The choice
of enterprise identification code(s) should be mutually agreed upon between trading partners. The
apprppriate DI shall precede the enterprise identification when separate data fields are useld to identify
the supplier and the item identification.
Table 2 — Data Identifiers used for enterprise identification
Data characteristics
Data . Type followed by the -
Identifier Data field number of characters Description
(e.g. a#, n#, an#)2
18V Combined IAC/CIN |an3+anl..3+an3..13 Combined IAC/CIN
12V DUNS®Number an3+n9 Entity (manufacturer) identifidation
Identifying assigned by Dun and Bradstregt
Mapufacturer
17V US Department of an3+an5 Company identification assign¢d by the US
Defence (DoD) CAGE Department of Defence
Code/NAMSA NCAGE
20V Company an3+anl..3+an3..13+“+"+an3 |Combined IAC/CIN and Party Qualifier
identification Code (EDIFACT DE 3035)
21V Supplier an3 +an...25 Combined IAC/CIN followed by an
identification internally assigned entity identification
a  The characters before the first “+” symbol describe the format of the DI or Al Note that the “+” symbols are not encoded
in the data except for “+” in 20V.

© IS0 2017 - All rights reserved
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Table 3 — Application Identifiers used for enterprise identification

Data characteristics
Application . Type followed by the -
Identifier Data field number of characters Description
(e.g. a#, n#, an#)a

N/A Part number nl2 UPC-A Symbology (combination of supplier
(supplier/item) and item identification)

UPC-A (GTIN-12)

N/A Part number nl3 EAN-13 Symbology (combination of
(supplier/item) supplier and item identification)
EAN-13(GTHN13)

01 Part number n2+nl4 GS1-128, GS1 Data Bar Expanded and*(:S1
(supplier/item and Data Matrix (combination of indicator ¢igit,
quantity) GTIN-14 supplier and item identificatioh)

a  The chargcters before the first “+” symbol describe the format of the DI or Al. Note that the “+” symbols'are not endoded
in the data.

4.2.3.3 Group and item traceability identification

The traceability identification is assigned by the manufacturer or supfplier. The DIs or Als given
in Table 4 and Table 5 represent a partial list of the ASC MH10 Data-dentifiers and GS1 Applichtion
Identifiers that may be applicable to traceability identification.

The maximl:tim length of a single traceability identification dataifield should not exceed 35 charagters,

which excludes the associated DI or Al. The traceability identification data field shall not exceqd 50
characters.
Table 4 — Data Identifiers used for traceability identification
Data characteristics
Data . Type followed by the -
Identifier Data field numbeéer of characters Description
(e.g. a#, n#, an#)a
S Serial number anl+an:..20 Serial number or code assigned by the
supplier to an entity for its lifetime
18S Serial number an3+an...20 Serial number or code assigned by the
within CAGE Codé€ CAGE Code that is unique within CAGE fode
20S Customer assignied |an3+an...20 Serial number or code assigned by the
serial numbet customer to an entity for its lifetime
228 Cellular-Mobile an3+an...25 Electronic Serial Number (ESN) for Celllular
Telephone (CMT) Mobile Telephones or the Mobile
Electronic Serial Equipment Identifier (MEID) or the
Number International Mobile Station Equipment
Identity (IMEI)

“,n

a  The characters before the first “+” symbol describe the format of the DI. Note that the “+” symbols are not encoded in
the data.

20S may be used by industries that are serializing items that were not serialized by the manufacturer at time of
manufacturing.

Asset identifiers shall not be used for any other purpose and shall remain unique for a period well beyond the lifetime of
relevant records. If a company assigns asset identifiers to trade items supplied to its customers, the company shall ensure
that the asset identifiers are never reused.

The length specified in the table may be shorter than the length specified in the reference standard; however, that is the
maximum length specified in this document.

NOTE 1 The variable lengths for the [AC/CIN combined lengths are defined by [SO 15459.

NOTE 2  See ESN Assignment Guidelines and Procedures and MOBILE EQUIPMENT IDENTIFIER (MEID) GHA (Global
Hexadecimal Administrator) Assignment Guidelines and Procedures for additional information on ESN and MEID.
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Table 4 (continued)
Data characteristics
Data . Type followed by the .
Identifier Data field number of characters Description
(e.g. a#, n#, an#)a
25S Serial number an3 +IAC/CIN+an...20 Combined IAC/CIN and the serial number
assigned by the supplier
+$+ Serial number an3+an...18 HIBC Serial Number associated with HIBC
Lot/batch number (+$) option
1T Lot/batch number |an2+an...20 Lot/Batch Number defined by the
manufacturer
25T Lot/batch number |an3 +IAC/CIN+an...20 Combined IAC/CIN and enterptise
identification and lot of batch pumber
assigned by the supplier
+$ Lot/batch number |a2+an..18 Options of concatehated lot or patch
combinations with item data are
specified with ANSI/HIBC 2
a  The characters before the first “+” symbol describe the format of the DI. Note thatithe “+” symbols are rot encoded in
the dpta.
20S may be used by industries that are serializing items that were not{serialized by the manufacturer at time of
manyfacturing.
Asset identifiers shall not be used for any other purpose and shall remain unique for a period well beyond the lifetime of
relevpnt records. If a company assigns asset identifiers to trade items'supplied to its customers, the companfy shall ensure
that the asset identifiers are never reused.
The Iength specified in the table may be shorter than the length specified in the reference standard; however, that is the
maximum length specified in this document.
NOTE 1 The variable lengths for the IAC/CIN combinedléngths are defined by ISO 15459.
NOTE 2  See ESN Assignment Guidelines and Procedures and MOBILE EQUIPMENT IDENTIFIER (MEID) GHA (Global
Hexadecimal Administrator) Assignment Guidelines dnd Procedures for additional information on ESN and MEID.
Table 5 — ApplicationIdentifiers used for traceability identification
Data characteristics
Application . Type followed by the -
Identifier Data field number of characters Description
(e.g. a#, n#, an#)a
10 Batch/letyhumber n2+an...20 Traceability identification defihed by the
manufacturer
11 Preduction date n2+n6b Production date (YYMMDD)
21 Serial number n2+an...20 Serial number or code assigned by the
supplier to an trade item for itd lifetime
a  Thecharacters before the first “+” symbol describe the format of the Al. Note that the “+” symbols are rjot encoded in
the data
b Production date code construction using GS1 Application Identifiers use a two-digit designation for year.

Asset identifiers shall not be used for any other purpose and shall remain unique for a period well beyond the lifetime of
relevant records. If a company assigns asset identifiers to trade items supplied to its customers, the company shall ensure
that the asset identifiers are never reused.

The length specified in the table may be shorter than the length specified in the reference standard; however, that is the
maximum length specified in this document.
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Table 5 (continued)

Asset identifi
relevant reco
that the asset

The length sp
maximum len

Data characteristics
Application . Type followed by the -
Identifier Data field number of characters Description
(e.g. a#, n#, an#)a
414 Global location n3+n13 Global location number (GLN) to be
number processed according to the particular
application requirements
8003 Global returnable n4+nl4+an..16 Global returnable asset identifier (GRAI)
asset identifier
8004 Global individual n4+an...30 Global individual asset identifier (GLAI
asset identifier
a  The chargcters before the first “+” symbol describe the format of the Al. Note that the “+” symbols are not'encoded in
the data.
b Productign date code construction using GS1 Application Identifiers use a two-digit designation forjyear.

brs shall not be used for any other purpose and shall remain unique for a period well béyond the lifeti

identifiers are never reused.

ecified in the table may be shorter than the length specified in the referencestandard; however, that
pth specified in this document.

me of
ds. If a company assigns asset identifiers to trade items supplied to its customers] the company shall ensure

s the

4.2.3.4 Itq

The identity
For efficien
characters 1
characters S
This maxim
enterprise i

The item id

agreed upon between the supplier or manufacturer and customer. The supplier’s part number i

recommend|

An item ide|

identificatign code. GTIN-12 and GTIN-13 formats are fixed length numeric examples of company p

codes conca
See Table 7.

Likewise, vdriable length examples of fixed length enterprise identification codes concatenated
variable ler

uniqueness

bm identification

for individual products and product packages shall not contain more than 50 charac
[ use within various AIDC data carrier systenis, it is recommended that the numb
o be coded by one line linear bar code should not exceed 20 characters and numb
hould be kept as short as possible regardles§’of the permissible maximum of 50 charac
im excludes the associated DI or Al Item identification codes may be concatenated wit
lentification to produce a unique item identification. See Tables 2 to 5 for IAC/CIN.

entification code (e.g. supplier or'€uStomer part number) shall be designated as mut]

ed item identification code.

htification code may bé concatenated with the company prefix to produce a unique

Lenated with item.dentification codes to provide worldwide item identification unique

gth alphanumeric item identification codes to provide worldwide item identific
may bé&provided with DIs such as “9P” and “17P”. See Table 6.

ters.
er of
er of
ters.
h the

ually
s the

item
refix
ness.

with
htion

Table 6 — Data Identifiers used for item identifier

Data characteristics
ld(g:;ti?ier Data field :glfligzlz)(;vzsgrl;}étt::s Description
(e.g. a#, n#, an#)a

P Part number anl+an...20 Customer assigned part number

1P Part number anz+an...20 Supplier assigned part number

8P Part number anZ2+n14 GS1 GTIN-14

9P Part number an2+n9+an...16 Combined DUNS-9 supplier identification

and item code assigned by the supplier

a hT}zle characters before the first “+” symbol describe the format of the DI or Al. Note that the “+” symbols are not encoded
in the data.

10
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Table 6 (continued)
Data characteristics
Data . Type followed by the -
Identifier Data field number of characters Description
(e.g. a#, n#, an#)a
11P Part number an3+anl0 CLEITM code for telecommunications
equipment
17P Part number an3+ an8...27 Combined GS1 company prefix and item code
assigned by the supplier
25P Product number an3+IAC/CIN+an...20 Combined IAC/CIN and item code assigned
by the supplier
+ Product number al+an..19 HIBCC
a2 The characters before the first “+” symbol describe the format of the DI or AL Note that the “+” symbols arje not encoded
in th¢ data.
Table 7 — GS1 item identifiers
Data characteristics
Application . Type followed by the .
Identifier Data field number of characters Description
(e.g. a#, n#, an#)a
N/A Part number (supplier/ [n12 UPC-A/UPC-E Symbology (compination of
item) UPC-A/UPC-E supplier and item identification)
(GTIN-12)
N/A Part number (supplier/ |n13 EAN-13 Symbology (combinatipn of
item) supplier and item identification)
EAN-13 (GTIN-13)
01 Part number (supplier/ |n2+n14 GS1-128, GS1 Data Bar Expanded and GS1
item and quantity) Data Matrix (combination of inflicator digit,
(GTIN-14) supplier, and item identificatioh)
241 Part number n3+an...30 Customer assigned part numbgr
B001 Roll products n4+nl14 Roll products - width, length, cpre
diameter, direction and splices|
B006 Identification of the n4+nl4+n2+n2 GS1 Identification of a fixed mdasure trade
componentsof a trade item (GTIN) packed in separatg parcels.
item
8018 Globalsérvice relation |n4+nl8 GS1 identification number of a service
number (GSRN) relation (GSRN) to be assigned|by the
service provider
a  The charaeters before the first “+” symbol describe the format of the DI or Al Note that the “+” symbols arje not encoded
in th¢ data.
NOTE ~ While GS1 permits Al “241” to be a maximum of 30 characters, the customer assigned part numper should be
limited t6 no more than 25 characters.

4.2.4 Optional data fields

Specific applications and trading partner agreements may require additional data fields. See Table 8
and Table 9 for examples.

When using DIs or Als to encode country of origin, it shall be in one of the formats shown in Table 8 or
Table 9.
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Table 8 — Data Identifiers for optional data

Data characteristics

Data . Type followed by the N
Identifier Data field number of characters Description
(e.g. a#, n#, an#)a
4L Country of origin an2+an2 The two-character country code as
defined by ISO 3166-1. The country of
origin is defined as the manufacturing
country wherein the product obtained its
present identity as a part, subassembly, or
finished product
6D Defined date anZ2+n8+an3 ISO format YYYYMMDD immediately
followed by an ANSI X12.3 Data Element
Number 374 Qualifier providing/a cods
specifying type of date (e.gpship date,
manufacture date)
11D Week an3+n6 FormatYYYYWW
12D Date an3+n8 Format YYYYMMBD
14D Expiration date an3+n8 Expiration date (YYYYMMDD)
16D Production date an3+n8 Production date (YYYYMMDD)
30P Firstlevel additional |an3+an...20 First level (supplier assigned) item
item identification identification (item ID), which is differgnt
than'er in addition to Item ID provided|by
MlP"
a  The chargcters before the first “+” symbol describe the format of the DI or Al. Note that the “+” symbols are not endoded
in the data.
Table 9 — Application Identifiers for optional data
Data characteristics
Application| . Type followed by the i
Identifier Data field number-of characters Description
(e.g. a#, n#, an#)2
422 Country of origin n3%n3 The three-digit country code as definefl by
ISO 3166-1. The country of origin is defined
as the manufacturing country wherein{the
product obtained its present identity ap a
part, subassembly, or finished product
423 Country of ifitial n3+n..15 ISO country codes stating the countrie$
processing\(with ISO of initial processing of a trade item. The
country.code) n..15 code may be 3, 6,9, 12, 15 characters
long depending on number of processing
countries.
424 (‘nnnh‘y of prnr‘nccihg n3+n3 ISQ country cade cf:\fing the country o
(with ISO country processing of a trade item
code)
425 Country of n3+n3 ISO country code stating the country of
disassembly (with ISO disassembly of a trade item
country code)
426 Country covering full [n3+n3 ISO country code stating the (single)
process chain (with country of full processing of a trade item
ISO country code)
17 Expiration date n2+n8
11 Production date n2+n8
a  The characters before the first “+” symbol describe the format of the DI or Al Note that the “+” symbols are not encoded
in the data.
12 © IS0 2017 - All rights reserved
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4.2.5 Syntax

4.2.5.1 Linear bar code symbol data field syntax

Data encoded in the EAN/UPC symbology includes no identifiers. A Data Identifier, as per ANS MH10.8.2,
shall precede data encoded in the Code 39 symbology, as described in ISO/IEC 16388. Data encoded
in GS1-128 symbology shall be formatted as defined in GS1 General Specification preceded by an
Application Identifier. Data encoded in Code 128, as described in ISO/IEC 15417, not using GS1
Application Identifiers shall be preceded by a Data Identifier per ANS MH10.8.2. Data encoded in UPC-A

symbology shall be in accordance with GS1 General Specification.

4.2.53.2 Concatenation of multiple data fields

Whep concatenating data in a linear bar code symbol, the total length should beflimited to 32 data

characters, including the associated DIs and Als and concatenation characte¥s ‘but n
symbology overhead characters. If the length exceeds the 32-character maxim@in message
dimgnsional symbols should be used.

bt including
length, two-

a) hen concatenating data in a linear bar code message, the appropriate‘data element separator shall
e used in accordance with the specificindustry standard. The maximum length of the cpncatenated
ata field is limited by the symbology, the reading technology; ahd the available space.

b) $pecific data or Als are assigned to accommodate concatenation of specific fixed length data fields.

c) hen variable length data fields need to be concatenated using the Code 39 symbologyj the plus “+”
haracter (ASCII Decimal 43) should be used to delineate between data fields per ANS MH10.8.2.

d) hen multiple variable length data fields need\to be concatenated using the Code 128 symbology

ith DIs, the plus “+” character (ASCII Decinial 43) should be used to delineate betweep data fields
s per ANS MH10.8.2.

e) hen multiple variable length data fields need to be concatenated using the GS1-128 symbology,
he function one “FNC1” character~(transmitted as “Gs” ASCII Decimal 29) is used fo delineate
etween data fields.

4.2.3.3 Two-dimensional symbology data field syntax

Datalencoded to be compliant with this document shall use the syntax identified in ISO/IE¢ 15434. The

headr (first 7 characters “[)>Rg 06 Gs”) and trailer (the last 2 characters “Rg EO7”) are flxed for this

application, in accordance with the ANS ISO/IEC 15434 standard, when Data Identifiers are

the 1
are f]
Ident
HEOT
in Aq

hessage. The header (first 7 characters “[)>Rs05 Gg”) and trailer (the last 2 characte
ixed for this-application, in accordance with the ANS ISO/IEC 15434 standard, when
ifiers arewsed within the data encoding. The “Rg” character is ASCII/ISO/IEC 646 Dec
" chafiacter is ASCII/ISO/IEC 646 Decimal 04. All characters supported by this documer
nex'C. Certain symbologies support the use of a single codeword to encode the heade

used within
rs “Rg EOt”)
Application
mal 30. The
It are shown
r and trailer

char

form

hetér strinogs Refer ta annlicahle cvmhn]ngy standards The use of structures combhin

ls) rr J
ats shall be as defined in ISO/IEC 15434.

ng different

When combining data fields within a two-dimensional symbol, the “Gg” (ASCII/ISO/IEC 646 Decimal
29) character shall be used with the appropriate DI or Al to identify each of the combined fields. The
exception to this requirement may be GS1 data carriers (e.g. composite symbology) that do not encode
data in accordance with ISO/IEC 15434. It is incumbent upon the reader to transmit the data to the
application in an ISO/IEC 15434 syntax.
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ral layout and location

4.3.1 Layout

Layout refers to the positioning of the fields on the label. Layout of bar code symbols or two-dimensional
symbols will depend on the available space on the item and other factors such as industry sector
business rules, trading partner agreements or customer labelling requirements.

4.3.2 Location

Location ref

facilitates s
given to rea

4.3.3 Ling
Titles are r
appropriate
human-read
Titles may |
and applicat

If the physi
user is emp]
in parenthe

4.3.4 Hur

For linear b
human-read
of the uppel
shall be 1,21

For bar cod
data within

rfanning without degrading the safety or performance of the item. Consideration shu
Hing the symbol in the item’s installed position.

par bar code titles

bcommended for all linear bar code fields. When DIs are used, the title-shall includ
DI, enclosed in parentheses, e.g. (1P) PART # SPLR. When Als are used, the Al is part ¢
able interpretation, not as part of the title. Titles shall be in accordafice with ANS MH1
e positioned above or below the bar code symbol in accordance with industry guide
ion standards.

fal space available for marking is insufficient to support/the marking of the title, an
oying linear bar code symbols, the title may be abbreviated to only include the DI enc

han-readable interpretation

hr codes, the human-readable interpretation should be printed adjacent to the symbol

" case alpha characters is 2 mm. Thesminimum height of the upper case alpha chara
mm.

e symbols, when DIs are uséd, the human-readable interpretation shall include all g
the bar code symbol, lessthe DI. See Figure 1.

(1P) PART # SPLR: 103764007

Figure 1 — Bar code symbol example with Data Identifier

bes. Where physical space for marking is extremely lintited, the title may be eliminated.

that
d be

b the
f the
.8.2.
lines

H the
osed

. The

able interpretation of the data encoded-shall be printed legibly. The recommended hgight

cters

f the

When an Al is used, the human-readable interpretation shall include the data, as well as the Al in
parentheses. See Figure 2.

14

GTIN-14

(01) 00012345 123450

Figure 2 — Bar code symbol example with Application Identifier
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For two-dimensional symbols, portions of the data should be shown in the human-readable
interpretation when necessary or required by application or industry standards. However, the
interpretation of the GTIN when using GS1 data structures shall use a human-readable interpretation

of two-dimensional symbols.
4.4 Symbol requirements

4.4.1 Symbology recommendations

Any of the symbologles ldentlfled in this document may be used for any direct part—markln

4.4.71 Linear bar code symbol requirements

The linear symbologies specified in this document are Code 39, UPC-A and.Es EAN-13,
128, |Code 128, and the GS1 Data Bar family. Users contemplating applications of Code 1
should familiarize themselves with the issues identified in Annex F. See Eigures 3 to 8. See
applications using Code 39 and Code 128 symbologies.

0 98756, 10001

Figure 3+ UPC-A symbol

8091

Figure 4 — EAN-13 symbol

g technique.
art-marking

EAN-8, GS1-
28 with DIs
Annex E for

H!H I

01) 000987561000
Figure 5 — GS1-128 symbol
(IP)PART#SPLR  MHS80312

Figure 6 — Code 39 symbol
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(IP)PART#SPLR  MHS80312

Figure 7 — Code 128 symbol

U

(01)20012345678909

Figure 8 — GS1 Data Bar-14 symbol

44.2.1 “X"” dimension

The narrow|element dimension (X dimension) range should be from 0,19 mnxto 0,51 mm as deternjined
by the printing capability of the supplier/printer of the label. EAN/UPC syimbols are an exceptipn to
this; for primting of EAN/UPC symbols, the narrow element dimensionrange should be from 0,264 mm
to 0,66 mm/Note that at the smaller X dimensions, care shall be giveh to match the X dimension fo an
integer multiple of the resolution of the printer. Conformance to-bar code print quality requirements
shall be det¢rmined according to 4.4.2.4.

4.4.2.2 Symbol height
Bar code symbol height should be no less than 15 % of-the length of the bar code symbol.
EAN/UPC symbols symbol height range should bé-from 20,73 mm to 51,82 mm.

4.4.2.3 Quietzone

The linear symbol should have minimum'quiet zones of 6,4 mm adjacent to the start and stop charagters.
To enable the user to easily scan the bar code symbol, quiet zones shall be a minimum of 10 timejs the
narrow element width (X dimension).

UPC-A and EAN-13 symbols Shall have quiet zones as follows:
a) EAN-13|symbols: left; 11X; right, 7X;
b) UPC A symbols29X.

4.4.2.4 Character set

The allowable character set for linear bar code data fields identified with ASC MH10.8.2 Data Identifiers
are the upper case alphabetic characters A to Z and the numeric characters 0 to 9, unless otherwise
identified in the DI definition. This is in addition to any recommended field separators, record
separators, segment terminators and compliance indicator.

The allowable character set for linear bar code data fields identified with GS1 Application Identifiers
are the upper case alphabetic characters A to Z and the numeric characters 0 to 9, unless otherwise
identified in the AI definition. This is in addition to any recommended field separators, record
separators, segment terminators and compliance indicator.

The allowable character set for the EAN/UPC and ITF-14 linear bar code symbols are the numeric
characters 0 to 9.
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4.4.2.5 Print quality

Linear bar code print quality shall be measured in accordance with ISO/IEC 15416 in the visible light
range (660 nm). The minimum overall symbol print quality grade shall be 1,5 (C) using the appropriate
measuring aperture as recommended in ISO/IEC 15416. When measuring EAN/UPC symbols, the
recommended aperture size is 0,150 mm.

If the intent is to read symbols through translucent packaging, the minimum symbol grade shall be
met when scanned through the packaging. This requirement is to ensure that the symbol can be read
when scanned through protective packaging, such as an electrostatic discharge (ESD) container for
circuit boards.

4.4.3 Two-dimensional symbol requirements

4.4.3.1 General

The
Cod¢
using
enco
shall
only

The ¢
4.4.3

4.4.3

The ¢lata matrix symbols referenced in thissdocument are defined in ISO/IEC 16022. See Fig

4.4.3

The
avail
ECC
using
Ssyste

fwo-dimensional symbols specified in this document are Data Matrix ECC 200, Micr
and PDF417. The encoding of data in Data Matrix ECC 200 shall be in aeeordance with IS
y ECC 200. The encoding of data in MicroPDF417 shall be in accordance with ISO/IEQ
ding of data in QR Code shall be in accordance with ISO/IEC 18004."The encoding of dat
be in accordance with ISO/IEC 15438. This document recommeénds that MicroPDF417
be used on printed media and not for DPM.

bncoding of data shall follow the ISO/IEC 15434 message format and syntax rules.
.2 Data matrix symbol requirements

.2.1 General
e
=

Figure 9 — Data Matrix ECC 200 symbol

2.2 “X” dimension

appropriate X dimension for a symbol is determined by many factors including m
able, surface type, environment and reading device(s) used. The X dimension of a
P00 symbol is equivalent to the cell size. It is recommended that the user implement {
r the largest X dimension that will enable the symbol to fit in the available area. The mi
m-X dimension shall be 0,13 mm. X dimension sizes below 0,19 mm or greater than (

PDF417, QR
D/IEC 16022
24728. The
ain PDF417
and PDF417

rure 9.

arking area
Data Matrix
heir system
nimum open
,38 mm are

notr

ecommended because these symbols may be difficult to sCan In an open-systems e

nvironment.

Regardless of the element width, the symbol shall meet the symbol quality requirements of 4.4.3.2.7.

4.4.3.2.3 Element height

The height of any individual cell of the Data Matrix ECC 200 symbol should be equal to the X dimension.

4.4.3.2.4 Symbol size

The symbol size should not be greater than 12 mm by 12 mm. The reason for this size is to establish a
known field of view for reading the label or mark.

The user should implement their system using the largest X dimension that will enable the symbol to
fit in the available area, up to the maximum dimensions shown in Table 10. This will allow for the best

© ISO

2017 - All rights reserved

17


https://standardsiso.com/api/?name=c8d7fee8efaea78e1819c7212f7c18f0

IS0 28219:2017(E)

possible scanner performance. The particular symbol size that is printed will depend on the amount and
type of data encoded. The character count in Table 10 includes data overhead characters (specifically,
message header, Data Identifiers, data element separators, data and message trailer characters).

Table 10 — Data Matrix ECC 200 alphanumeric data capacity

“X” dimension
(wisgl“(‘:l’l‘i’l:‘zzoze) 0,127 mm 0,150 mm | 0,175mm | 0,200mm | 0,250 mm

3mm x 3 mm 43 25 10 6 3
4 I X 4 INIn o4 QL o1 pAe) 10U
5nmm x 5 mm 127 64 64 43 25
6 mfm x 6 mm 214 127 91 64 43
7 njm x 7 mm 304 214 127 91 64

10 nfm x 10 mm 550 418 214 127 91

12 njm x 12 mm 862 550 418 304 214

4.4.3.2.5 (Quietzone

The Data Matrix ECC 200 symbol shall have minimum quiet zones of oneX dimension width on all four
sides of the symbol. Compliance with this document does not require’additional quiet zone beyond the
minimum r¢quired by ISO/IEC 16022.

4.4.3.2.6 Error correction level

The data mdtrix symbol shall have an error-correction.level of ECC 200 as defined in the ISO/IEC 16022.

4.4.3.2.7 3Symbol quality

The Data Matrix ECC 200 symbol shall havera minimum symbol quality of 1,5/08/660/45, where
the minimum overall symbol-grade is 1,5 (C), measured with an aperture size of 0,20 mm wjith a
narrowband light source, at an angle ofdneidence of 45°.

Where a sp¢cial application requirés a smaller mark (X dimension smaller than 0,254 mm%), it should
have a minimum symbol quality ©0f)1,5/05/660/45, where the minimum overall symbol-grade is 1,5 (C),
measured with an aperture size)of 0,125 mm with a narrowband light source, at an angle of incidence
of 45°. Applications that jncorporate small symbols shall measure all symbols with the 0,125 mm
aperture. ISD/IEC 15415/prevides additional guidance on selection of grading parameters in applicption
specifications, in particular the relationship between aperture size and susceptibility to gaps and ¢ther
defects.

When printing/an‘label stock, the methodology for measuring the symbol quality shall be as spegified
in ISO/IEC 1|5415.

The minimally acceptable overall symbol-grade of 1,5 applies to the final symbol on the item at the
point of receipt. It is recommended that the overall symbol-grade, at the point of printing the symbol, be
equal to or exceed 2,5 to allow for process variations and possible degradation from packaging, storage,
shipping, handling and use.

Guidance for placing direct marks on various substrates can be found in NASA-STD-6002, and
NASA-HDBK-6003, ISO/IEC/TR 24720 and SAE AS 9132. AIM Global's Technical Symbology Committee
(TSC) has created guidance in the AIM DPM-1, Direct Part Mark (DPM) Quality Guideline. Those striving
to implement quality direct part-marking should follow its guidance.

4) 0,254 mm =10 mil.
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If the intent is to read symbols through translucent packaging, the minimum overall symbol-grade shall
be met when scanned through the packaging. This requirement is to ensure that the symbol can be read
when scanned through protective packaging, such as an ESD container for circuit boards.

4.4.3.2.8 Encryption

Encryption shall not be used for mandatory data fields.

4.4.3.3 MicroPDF417 symbol requirements

4 4 2.4 Pal 1
Tade D L UuTTIICI di

The MicroPDF417 symbols referenced in this document are defined in the ISO/IEC 24728 S¢e Figure 10.

)

Figure 10 — MicroPDF417 symbgol

4.4.3.3.2 “X” dimension

The pppropriate X dimension for a symbol is determined by many factors including mlarking area
availpble, surface type, environment and reading device(s) used. The user should implement their
systém using the largest X dimension that will enable the symbol to fit in the available area. The
minimum open system X dimension shall be 0,1.27,mm. X dimension sizes below 0,25 mm should not be
used|because symbols with these small X dimensions cause a reduced depth of field and can be difficult
to scpn in an open-systems environment. Regardless of the element width, the symbol shall meet the
print quality requirements of 4.4.3.3.6.

4.4.3.3.3 Element height

The MicroPDF417 symbol shotild have a bar height (height of the symbol element) two timgs the width
of the narrow element (X dimension).

4.4.3.3.4 Quiet zone

MicrpPDF417 symbols should have minimum quiet zones of one X dimension on all four|sides of the
symlpol. Compliance with this document does not require additional quiet zone beyond the minimum
requjred by ISO/IEC 24728.

4.4.3.3:55  Error correction level

For MicroPDF417 symbols, error correction levels are automatically selected in accordance with
ISO/IEC 24728.

4.4.3.3.6 Print quality

Two-dimensional symbols compliant with 4.4.3.3 shall have a minimum print quality of 1,5/05/660,
where the minimum overall symbol-grade is 1,5 (C), measured with an aperture size of 0,127 mm, with
a light source wavelength of (660 + 10) nm. The methodology for measuring the print quality shall be as
specified in ISO/IEC 15415 and ISO/IEC 24728.

The minimum acceptable overall symbol-grade of 1,5 applies to the final symbol on the item at the
point of receipt. It is recommended that the overall symbol-grade, at the point of printing the symbol, be
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equal to or exceed 2,5 to allow for process variations and possible degradation from packaging, storage,

shipping, an

d handling.

If the intent is to read symbols through translucent packaging, the minimum overall symbol-grade shall
be met when scanned through the packaging. This requirement is to ensure that the symbol can be read
when scanned through protective packaging, such as an ESD container for circuit boards.

4.4.3.3.7 Encryption

Encryption shall not be used for mandatory data fields.

4434 QI

44.3.4.1
The QR Cod

4.4.3.4.2

The approp
available, sy
is equivalen
dimension t

The minimuy
than 0,38 m

R Code symbol requirements

General

e symbols referenced in this document are defined in ISO/IEC 18004. See Figure 11.

-
1

Figure 11 — QR Code symbol

X” dimension

riate X dimension for a symbol is determined by many factors including marking
rface type environment and reading device(s) used. The X dimension of a QR Code sy
L to the cell size. It is recommended thatthe user implement their system using the larg
hat will enable the symbol to fit in.the-available area.

m open system X dimension shaltbe 0,13 mm. X dimension sizes below 0,19 mm or gr
I are not recommended because these symbols may be difficult to scan in an open-sys

area
mbol
est X

pater
tems

environmerft. Regardless of the elemént width, the symbol shall meet the symbol quality requirenpents

of 4.4.3.4.7.

4.4.3.4.3
The height d

4.4.3.4.4

The symbol

Flement height (‘Y*’dimension)

f any individual'cell of the QR Code symbol should be equal to the X dimension.

Symbol size

sizesshould not be greater than 12 mm by 12 mm. The reason for this requirement

is to

establish a |

nown field of view for reading the label or mark.

The user should implement their system using the largest X dimension that will enable the symbol to
fit in the available area, up to the maximum dimensions shown in Table 11. This will allow for the best
possible scanner performance. The particular symbol size that is printed will depend on the amount and
type of data encoded. The character count in Table 11 includes data overhead characters (specifically,
message header, Data Identifiers, data element separators data and message trailer characters).
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Table 11 — QR Code alphanumeric data capacity

“X” dimension
Symbol size
(with quiet zone) | Error correction 0,127 mm | 0,150 mm | 0,175mm | 0,200 mm | 0,250 mm
level

M 20 N/A N/A N/A N/A

4 mm x 4 mm Q 16 N/A N/A N/A N/A
H 10 N/A N/A N/A N/A
M 61 38 20 N/A N/A

5mm x 5 mm Q 47 29 16 N/A N/A
H 35 20 10 N/A N/A
M 122 61 38 20 N/A

6 nm x 6 mm Q 87 47 29 16 N/A
H 35 35 20 10 N/A
M 178 122 90 61 N/A

7 jnm x 7 mm Q 125 87 67 47 N/A
H 93 64 50 35 N/A
M 483 311 221 154 61

10 mm x 10 mm Q 352 221 157 108 47
H 259 174 122 84 35
M 734 528 366 262 122
12 mm x 12 mm Q 531 376 259 87 87
H 408 283 200 64 64
N/A 3 Not applicable.

4.4.3.4.5 Quietzone

The QR Code symbol shall have aminimum quiet zone of four X dimension widths on all four sides of the
symlbpol. Compliance with this(document does not require additional quiet zone beyond the minimum
requjred by ISO/IEC 18004.

4.4.3.4.6 Error correction level

The ¢rror correctionlevel shall be M (approximately 15 %), Q (approximately 25 %), or H (approximately
30 %) as specified in ISO/IEC 18004. The error correction level is determined by many factqrs including
surfgce typeenvironment, symbol quality, and reading device(s) used.

4.4.3.47 ° Symbol quality

The QR Code symbol shall have a minimum symbol quality of 1,5/0,8/660/45, where the minimum
overall symbol-grade is 1,5 (C), measured with an aperture size of 0,20 mm with a narrowband light
source, at an angle of incidence of 45°.

Where a special application requires a smaller mark (X dimension smaller than 0,254 mm), it should
have a minimum symbol quality of 1,5/0.5/660/45, where the minimum overall symbol-grade is 1,5 (C),
measured with an aperture size of 0,125 mm with a narrowband light source, at an angle of incidence
of 45° Applications that incorporate small symbols shall measure all symbols with the 0,125 mm
aperture. ISO/IEC 15415 provides additional guidance on selection of grading parameters in application
specifications, in particular the relationship between aperture size and susceptibility to gaps and other
defects.
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The methodology for measuring the symbol quality shall be as specified in ISO/IEC 15415 when printing
on label stock.

The minimally acceptable overall symbol-grade of 1,5 applies to the final symbol on the item at the
point of receipt. It is recommended that the overall symbol-grade, at the point of printing the symbol, be
equal to or exceed 2,5 to allow for process variations and possible degradation from packaging storage,
shipping, handling and use.

Guidance for placing direct marks on various substrates can be found in NASA-STD-6002, and NASA-
HDBK-6003, ISO/IEC/TR 24720 and SAE AS 9132. AIM Global’s Technical Symbology Committee (TSC)
has created guldance in the AIM DPM-1, Direct Part Mark (DPM) Quality Guideline. Those striving to

lmplement ¢ ucuu_y ditreet pat t+1rat }\1115 shottd-foHow-tts suluau\,c
If the intentfis to read symbols through translucent packaging, the minimum overall symbol-grade|shall
be met when scanned through the packaging. This requirement is to ensure that the symbol ¢an be|read
when scannpd through protective packaging, such as an ESD container for circuit boards:
4.4.3.4.8 Encryption
Encryption ghall not be used for mandatory data fields.
4.4.3.5 PDF417 Symbol requirements
4.4.3.5.1 (eneral
The PDF417|symbols referenced in this document are defined.ity ISO/IEC 15438. See Figure 12.

Im%ﬂm@rﬁ”

Figure 42— PDF417 symbol

4.4.3.5.2 X" dimension
The appropfiate feature size for.a symbol is determined by many factors including marking|area
available, spirface type, enwyirenment and reading device(s) used. The minimum open systgm X
dimension (fell size) shall be, 6,1 mm. X dimension sizes of 0,2 mm or greater are recommended bedause
symbols with smaller X{dimensions cause a reduced depth of field and may be difficult to scan |n an
open-systems environmgént. This document recommends the use of 400 dots per inch (dpi) or 60D dpi
printers when printing at the minimum X dimension. Regardless of the element width, the symbol|shall
meet the synbol Guality requirements of 4.4.3.5.6.

4.4.3.5.3 Elementheight(“Y dimension)

The PDF417 symbol shall meet the following requirements for the row height in relation to the width of
the narrow element (X dimension).
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For symbols with at least the recommended minimum level of error correction:
Row Height = 3X
For symbols with less than the recommended minimum level of error correction:

Row Height = 4X

See ISO/IEC 15438:2015, Annex E for details of the recommended minimum level of error

correction.

4.4.3

The
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4.4.3
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PDF4
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4.4.3

whr;llr

.5.4 Quiet zone

PDF417 symbol should have minimum quiet zones equivalent to two times the X\Dimg
Kides of the symbol. It is not the intent of this guideline to require additional quiet zong
mum required by [SO/IEC 15438.

.5.5 Error correction

PD symbol shall incorporate the number of error correction code words defined in ISQ
17 error correction level should be set to a minimum of level, 2!

.5.6 Symbol quality

h printed with the minimum recommended X dimension of 0,127 mm, the PDF417 symb
nimum symbol grade of C/03/660 (1,5/03/660),~¥here the minimum grade is C (1,5
an aperture size of 0.1 mm, with a light source wavelength of 660 nm + 10 nm. The n
easuring the print quality shall be as specified in ISO/IEC 15415 and ISO/IEC 15438.

minimally acceptable overall symbol grade of C (1,5) applies to the final symbol on
point of receipt. It is recommended that the overall symbol grade, at the point of

h|
symkfol, be equal to or exceed B (2,5):te’allow for process variations and possible degraj

aging, storage, shipping, and handling.

t when scanned through'the packaging. This requirement is to ensure that the symbo
scanned through pretective packaging, such as an electro static discharge (ESD) c
it boards.

.5.7 Symbelsize

The fiser should implement their system using the largest module dimension that will enablg

to fif]

in thesavailable area, but a 2D symbol should not be greater than 12 mm by 12 mmny

esta
best

lisk atdknown field of view for reading the labels specified in this document. This will

nsion on all
t beyond the

/1IEC 15438.

ol shall have
, measured
hethodology

the product
printing the
dation from

h symbols are intended to beread through translucent packaging, the minimum symba|l grade shall

can be read
ontainer for

e the symbol
in order to
\1low for the

ossible reader performance. The particular symbol size that is printed will depend on

the amount

and type of data encoded. The character count includes data overhead characters (specifically, message
header, Data Identifiers, data element separators, data and message trailer characters).

4.4.4 Composite symbol requirements

4.4.4.1 General

The composite symbols referenced in this document are the GS1 Composite Symbols, as defined in
ISO/IEC 24723, consisting of either a UPC-A, UPC-E, EAN-13, EAN-8, GS1-128, GTIN-14, GS1 Data Bar-14,
GS1 Data Bar-14 Stacked, or GS1 Data Bar-14 Limited symbols as the composite linear component and
a variant of MicroPDF417 (CC-A and CC-B) or PDF417 (CC-C) as the 2D composite component. The 2D
composite component cannot be used by itself.
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4.4.4.2 Composite symbols dimensions

The dimensions of composite symbols will be determined by a number of factors. The width of
the symbol will be determined by the choice of linear symbology. The height of the symbol will be
determined by the width of the chosen linear symbol and the amount and mix of the alpha and numeric
data to be encoded. A wider linear symbol allows more data to be encoded in each row of the 2D
composite component. For example, a GS1 Data Bar-14 Limited symbol is wider than a GS1 Data Bar-14
Stacked symbol. Numeric data can be encoded more efficiently than alphanumeric data and will result

in a smaller

symbol.

4.4.4.3 Cell size and “X” dimension

The minimu
are recomm
be difficult 1
shall meet t

4444 Sy

The linear c

m open system X dimension shall be 0,127 mm. X dimension sizes of 0,168 mm oigr
ended because symbols with smaller X dimensions cause a reduced depth of field-and
0 scan in an open-systems environment. Regardless of the X dimension chosen,-the sy
he print quality requirements of 4.4.4.6.

mbol height

bmponents of composite symbols have a minimum symbol height.defined in their respe

symbology
scanning an|
a height to

specifications. These minimum heights support all scanning téchnologies, including ¥

pater
may
mbol

ctive
wand

omni-directional point of sale scanning. For the application’s supported by this document,

idth aspect ratio of 15 % will provide optimum performance and is recommended Y

space constraints permit.

The MicroPDF417-based composite components (e.g. CC-A and“:C-B) shall have a minimum row h|
(height of the symbol element) of two times the width of the narrow element (X dimension). PDI

based comp
times the w

psite components shall have a minimum row:height (height of the symbol element) of {
dth of the narrow element (X dimension).

4.4.4.5 Quietzone

The linear c
specificatio}

CC-A and C
the left and
times the X
composite s

4.4.4.6 Py

bmponents have a minimum quiet’zone requirement defined in their respective symb
1S.

-B composite components’ have a minimum width requirement of one X dimensio
right quiet zone. CC,€.composite components have a minimum width requirement o
dimension for the left-and right quiet zone. No quiet zone is required above or below §
ymbol.

int quality,

GS1 composg
symbol-gra

ite syiiibols shall have a minimum print quality of 1,5/06/660, where the minimum oy
e i8.155 (C), measured with an aperture size of 0,150 mm, with a light source waveleng

(660 £ 10) nm¢The methodology for measuring the print quality shall be as specified in ISO/IEC 1

when

pight
F417-
hree

logy

n for
F two
1 GS1

erall
th of
5416

and the applicable symbology specification.

The minimally acceptable overall symbol-grade of 1,5 applies to the final symbol on the item at the
point of receipt. It is recommended that the overall symbol-grade, at the point of printing the symbol, be
equal to or exceed 2,5 to allow for process variations and possible degradation from packaging, storage,
shipping, and handling.

If the intent is to read symbols through translucent packaging, the minimum overall symbol-grade shall
be met when scanned through the packaging. This requirement is to ensure that the symbol can be read
when scanned through protective packaging, such as an ESD container for circuit boards.
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4.4.4.7 Error correction level

CC-A and CC-B composite components shall incorporate the number of error correction codewords
defined in the International Symbology Specification, GS1 Composite Symbols. CC-C composite
components shall meet or exceed the minimum error correction level recommended in ISO/IEC 15438.

4.4.4.8 Encryption

Encryption shall not be used for mandatory data fields.

4.5

Notwithstanding the print quality requirements above, use Annex A for informatien
adhesive requirements. A more detailed standard for adhesive requirements and pfrint qul
fortHcoming.
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Annex A
(informative)

Label adhesive characteristics and mark durability

A.1 General

The followi
extended lo

g requirements and tests are intended to ensure that labels and marks can withg
hg-term exposure to a variety of indoor environments, which could include an.asse

process, remain affixed to products and are scannable for the intended life of the product:

Additional t

This docum
backed bar
serialized W
harsh-envir

It is the res
document a

All labels s}
be reasonal
other foreig

Observed o]
accordance
hand place ¢

Where refe
published A

Generation
can occur w
outlined in
is required,
necessary.

A.2 Requ

bsts could be required for specific exports to specific countries.

ent covers the manufacturing and printing requirements for pressure-sensitive adhg

code labels intended primarily to automate product tracking;Zinventory control
arranty systems. Labels being tested for conformance to A.3.43are intended to withs
bnment exposures.

ponsibility of the trading partners to agree upon specifications of labels covered by
nd to test the label in their operating environment prier:to acceptance.

1all be easily separable from the release liner without damage, be smudge-resistant
ly flat. Label stock should be examined visually*for evidence of particles of paper, du
h material that would adversely affect print guality.

" calculated values obtained from analysis, measurement, or test shall be rounded
with the rounding off method specified in ASTM E29 to the nearest unit in the last
ffigures used in expressing the spécified limit.

rence is made to an ASTM .designation in this document, the issue listed in the |
STM index to standards shallapply unless otherwise specified.

hen using pressure-sensitive labels. If meeting the requirements for ESD protected :
EIA-625 Requiréments for Handling Electrostatic-Discharge-Sensitive (ESDS) De
using static control measures such as static dissipative labels or air ionization m4

irements

tand
mbly

sive-
and
tand

this

and
5t, or

ff in
right

atest

of voltage levels significant enough to cause ESD and damage to sensitive compoments

ireas
vices
ly be

A2.1 Ge

The labels shall be capable of meeting the requirements of this subclause and 4.4 when tested in
accordance with A.3.

Labels shall not show delamination within the label, blistered areas, or chipped edges. The bar code
symbol and all alphanumeric characters printed on each label should be black on white substrate. Bar
code labels shall be scannable and reasonably free from scratches, marks, voids, dots or misplaced
colour. All labels should have minimum outside corner radii of 0,76 mm unless otherwise specified.

A.2.2 Lab

el thickness

The maximum overall thickness of the label (not including the release liner) shall be 0,22 mm.
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A.2.3 Nature of adhesive

The adhesive shall be pressure sensitive and permanent. It shall be applied in a uniform layer and be

free from bubbles and foreign matter.

A.2.4 Adhesion strength

The minimum initial adhesion strength 2 h + 10 min after application at ambient room temperature and

humidity shall be 0,23 N/mm.

The min
applieatt

The |abels shall show no evidence of delamination, bubbles, adhesive migration, or~degi
quality for either the text or the bar code symbol.

imum adhesion strength after stainless-steel

Althgugh the test requirements specify stainless steel test panels, these adhesion tests sh|
conducted using the target substrate to ensure appropriate performance.(Réugh or texty
may equire increases in adhesive thickness, for example.

A.2.5 Label requirements after conditioning and printed circuit board proces

The labels shall meet the minimum print quality requirementsof4.4.2.5 after conditioning
thronigh the printed circuit board processing cycles.

The minimum adhesion strength after test panel application and conditioning shall be 0,44
The |abels shall show no evidence of delaminationjxbubbles, adhesive migration, or degt
quality for either the text or the bar code symbol.

A.2.6 Abrasion

Labells or marks shall be capable of meeting the requirements of the appropriate subclause
being subjected to the abrasion test in A.3.4.7.

A.3 | Method of test

A.3.1 Label thickness

Confprmance to theyoeverall label thickness requirements shall use the ASTM D374, M
referenced and medified in ASTM D1000. Measure the thickness of the label plus the rele3
relegse liner alone, and obtain the label thickness by subtraction. A flow chart of the te
described in‘the following clauses is shown in Figure A.2.

A.3.2cNature of adhesive

test panel (see ASTM D1000, Section 40.2)

aded image

ould also be
ired surface

5ing
and passing

N/mm.

aded image

5 in 4.4 after

ethod C, as
se liner, the
5t processes

The general nature of the adhesive shall be permanent, pressure sensitive and free from bu
and foreign matter.

A.3.3 Adhesive strength

A.3.3.1 General

The determination of the adhesive strength of test labels consist of the proper test labe
preparation and panel conditioning for the appropriate application.
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A.3.3.2 Testlabel size

A minimum label size of 10 mm by 25,4 mm should be used for adhesion measurements. When possible,
itisrecommended to use the actual label size intended for the application. Obtain a rubber-covered steel
roller (see ASTM D1000, Section 40.3) and prepare at least two stainless steel panels (see ASTM D1000,
Method A).

A.3.3.3 Label test panel preparation

Remove at least three labels from the release liner, apply them to one or more stainless steel panels, and
roll according to ASTM D1000, Section 42 taking care to leave approximately 3 mm of release liner on

each label fd

A3.34 In

After 2 h +
crosshead t{
length of ap

r clamping purposes.

tial adhesion strength

10 min, measure the adhesion strength to conform to the requirementsof A.2.4 us
nsile tester making a 90° peel, as shown in Figure A.1, at a rate of 50 mun//min using a
proximately 762 mm. Calculate the average value of adhesion.

A.3.3.5 Shlort-term 100 °C — Medium temperature test

Place the pa
to room tenj
the bar codd
adhesion sti
with the req
of at least t

hel in an oven maintained at 100 °C. At the end of 168 h, remove the panel and allow it td
perature. Within 1 h to 3 h of removing the panel from the€onditioning chamber, mez:

ing a
wire

cool
sure

print quality of the labels on one panel in accordance with 4.4.2.5, or as appropriate, and the

ength of the labels on the other panel in accordance with A.3.3.4 to determine conform
juirements of A.2.4. Determine the adhesion strength by measuring the adhesive strg
hree test labels and averaging the results forithe overall value. The labels shall sho

ance
ngth
W no

evidence of self-lifting, delaminating, smudging, or discelouring after conditioning.

A.3.3.6 Shlort-term 49 °C, 95 % RH — Temperature and humidity test

nel in an oven maintained at 49-°Cand a controlled relative humidity (RH) of 95 %|non-
At the end of 96 h, remove the panel and allow it to cool to room temperature. Withip 1 h
moving the panel from the.cenditioning chamber, measure the bar code print quality of
1 one panel in accordance with 4.4.2.5, or as appropriate, and the adhesion strength qf the
e other panel in accordance with A.3.3.4 to determine conformance with the requirements
fermine the adhesjoh $trength by measuring the adhesive strength of at least threg test
fl]lveraging the resultsfor the overall value. The labels shall show no evidence of self-lifting,

g, smudging, or-discolouring after conditioning.

Place the p4
condensing.
to 3 h of re
the labels o}
labels on th
of A.2.4. De
labels and
delaminati

A.3.3.7 Lang-term/82 °C — Medium temperature test

Place the pahels itra circulating air oven at (82 + 3) °C>). After a period of 30 days, measure the bar
print quality of the labels on one panel in accordance w1th 4.4.2. 5 or as approprlate and the adh
strength of the : Ree : d 22

requirements ofA 2.4. Determlne the adhesmn strength by measurmg the adheswe strength of at least
three test labels and averaging the results for the overall value. The labels shall show no evidence of
self-lifting, delaminating, smudging, or discolouring after conditioning.

A.3.3.8 Long-term 32 °C, 95 % RH — Temperature and humidity test

Place two panels of labels in a circulating air oven at (32 * 3) °C and (95 * 2) % RH non-condensing. After
a period of 30 days, measure the bar code print quality of the labels on one panel in accordance with
4.4.2.5, or as appropriate, and the adhesion strength of the labels on the other panel in accordance with
A.3.3.4 to determine conformance with the requirements of A.2.4. Determine the adhesion strength by
measuring the adhesive strength of at least three test labels and averaging the results for the overall

5) (82+3)°C~ (180 +5)°F
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value. The labels shall show no evidence of self-lifting, delaminating, smudging, or discolouring after

cond

itioning.

A.3.4 Additional label conditioning tests for labels or marks required to withstand
printed circuit board processes

A.3.4.1 General

The tests described in the subclauses of A.3.4 represent a baseline to approximate the performance
of pressure-sensitive labels in a variety of application processes. These tests are not intended to

prec

cply rhlplir:xha the processes encountered in a mqmlfnr‘hlring environment To preci

sely predict

the p

erformance of the label, it is recommended to test the process used in the intended m4

application.

A.3.4
boar

This
to w|
mairn
temp
4.4.2
at le
ata

adhe
evidg

If thd
test
desc

appr

If thd
has {
A.3.3

.2 Short-term 260 °C — High temperature test for bottom-side labels for’'printes
ds

test applies only to labels applied to the bottom side of printed ciricuit boards that 3
ithstand wavesolder processes. Place six labelled, printed ASTMZD1000 test panelf
tained at 260 °C. After 7 min, remove the printed test panelstand allow them to c
erature. Within 1 h to 3 h, measure the bar code print quality of the labels in acco
L5, or as appropriate. Determine the adhesion strength-by measuring the adhesive
ist three test labels using a crosshead tensile tester making a 90° peel, as shown in
rate of 50 mm/min using a wire length of approximately 762 mm. Calculate the aver
sion to determine conformance to the requirements'specified in A.2.5. The labels sH
bnce of self-lifting, delaminating, smudging, or discolouring after conditioning.

requirements of 4.4 are met, then subject.gné of the labelled test panels to the short;
Hescribed in A.3.3.5 and the remaining labelled test panels to the short-term 49 °C, 9
ibed in A.3.3.6. Determine conformanee-to the bar code print quality requirements of
ppriate and the adhesion requirements of A.2.5.

e labels pass both short-term tests, then simultaneously subject a set of labelled tesf]
uccessfully gone through thie short-term 260 °C test to each of the long-term tests

appr
A.3.4

Appl
wate
in A
adhe
shall

.7 and A.3.3.8. Determine conformance to the bar code print quality requirements of 1
bpriate, and the adhesidn requirements of A.2.5.

.3 Initial cleaning

y at least foun.ldbels to sample printed circuited boards. Subject the circuit board to
r cleaning process and then proceed to submit the labels to the infrared (IR) reflow te
3.4.4. The substitution of other cleaners for the aqueous water cleaner may adverse
sive and/or bar code print quality of the labels. When such a substitution is necessar
be'inspected to meet the requirements of A.2.5 after the initial cleaning cycle.

nufacturing

1 circuit

re intended
in an oven
pol to room
rdance with
strength of
Figure A.1,
age value of
all show no

term 100 °C
5 % RH test
4.4.2.5 or as

panels that
lescribed in
1.4.2.5, or as

an aqueous
st described
y affect the
y, the labels

A3.4.4

IR reflow

Subject the labels to an IR reflow process test that meets the conditions in Table A.1. The temperatures

in Ta

ble A.1 are the actual board temperatures.
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Table A.1 — IR reflow conditions and temperatures

. Temperature
Conditions -
°C Equivalent °F
Preheat temperature 150 +5 302+8
Peak temperature 232+2,5 450 +4,5
Maximum temperature rise 25 4°/s
rate
Time above 180 °C (120+5)s

A.3.4.5 Past-IR reflow cleaning

Within 1 h pf completing the IR reflow test, subject the labels to an aqueous water cleaning process
and proceedl to subject the labels to the wavesolder test described in A.3.4.6. The substitutipn of
other cleangrs for the aqueous water cleaner may adversely affect the adhesive and/or bar code print
quality of the labels. When such a substitution is necessary, the labels shall be inspected to meqdt the
requirements of A.2.5 after the post-IR reflow cleaning cycle.

A.3.4.6 Wavesolder

Subject the [abels to a wavesolder process at the conditions indicatedin Table A.2. Within 1 h df the
completion pf the wavesolder test, subject the labels to post-wavesoldercleaning as described in A.3.4.7.

Table A.2 — Wavesolder conditions

L. Temperature
Conditions -
°C Equivalent °F

Preheat temperature 90 194
Max1mum preheat temperature 2°/s 4°/s
rise rate
Solder tempgrature 260 500
Conveyor angle 7° angle from the horizontal plane
Process timg 4 min to 9 min

A.3.4.7 Pdst-wavesolder cleaning

Subject the [labels to an,dqueous water cleaning process. The substitution of other cleaners fof the
aqueous walter cleaner-may adversely affect the adhesive and/or bar code print quality of the Igbels.
When such ja substitution is necessary, the labels shall be inspected to meet all the requiremerjts of
A.2.5, after the post-wavesolder cleaning cycle.

A.3.4.8 Abhrasion test

The Taber® abrader model 5135%) has been found to be a suitable apparatus for abrasion testing. When
using this piece of equipment, the components needed for this abrasion procedure are

— specimen holder E100-125,
— specimen plate S-16, and

— abrading wheel CS-10.

6) The Taber®Abraser (abrader) is the trade name of a product supplied by Taber Industries, New York, USA. This
information is given for the convenience of users of this document and does not constitute an endorsement by ISO
of the product named. Equivalent products may be used if they can be shown to lead to the same results.
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The procedure is performed as follows.

a) The specimen plate shall be clean and dry. Two labels shall be attached to the specimen plate in
such a position that the path of abrasion covers a maximum area of the bar code symbol. The labels
shall not be trimmed; rather they are allowed to extend beyond the path of the abrasive wheel.
The test labels shall be attached to the specimen plate in accordance with ASTM D1000, where
applicable.

b) When possible, the test will be conducted in atmosphere controlled to 50 % RH and 21 °C to 23 °C.
The test samples should be conditioned in the test atmosphere for at least 24 h before testing.

c) elect one character from the middle of the bar code Qymhn] on each label and measure all the bars
and spaces.

d) The specimen plate shall be rotated beneath the abrasion wheels for a periodff{10( * 1) cycles
yith a 250 g mass. After the required number of cycles, remove the specimen plate gnd examine
the test character on each label.

e) Following the abrasion test, linear symbols shall meet the print quality, requirements of the 4.4.2.5.
Following the abrasion test, two-dimensional symbols shall meet the'print quality reqyiirements of
the applicable clause.

A.3.5 Label recyclability

Wheh possible, the label material, printing ink and adheésive should be specified to bg recyclable
matgrials. In particular, care should be taken that all label-materials be compatible with the substrate
packpging material for purposes of recyclability.
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FigureA.1 — 90° peel test apparatus
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Figure A.2 — Flow chart
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Annex B
(informative)

Partial list of commonly used identifiers

Data e . L. .
Identifier Identifier description Application Identifier
ISO format YYMMDD immediately followed by an ANSI X12.3 Data
5D Element Number 374 Qualifier providing a code specifying type of date 11 (Production date)
(e.g. manufacture date “094”)
906D
(©0 contains the
ISO format YYYYMMDD immediately followed by an ANSI X12.3 Data information
6D Element Number 374 Qualifier providing a code specifying date type (e.g. mutually agrged
manufacture date “094”) between trading
partners. For example,
906D can represent DI
6D)
- i i 422 (3-digit
4L Country of origin, two-character ISO 3166-1 country code 1SO 3166-1 Codk)
N National/NATO Stock Number (NSN) 7001
P Item identification code assigned by customer 241
1P Item identification code assigned by supplier 01 - GTIN-14
909P
(90 contains the
information
op Comb.ined DUNS-9 supplier identification and item code assigned by the mutually agreed
supplier between trading
partners. For example,
909P can represent DI
9P)
9011P
(90 contains the
information
11P 10-charactertalphanumeric) CLEI Code for telecommunications equipment mutually agreed
between trading
partners. For example,
9011P can repregent
DI 11P)
Quantity, number of pieces, or amount (numeric only) (unit of measure
Q C . 30
and significance mutually defined)
Quantity, amount, or number of pieces in the format: quantity followed by
7Q the two character ANSI X12.3 Data Element Number 355 Unit of
Measurement Code
Serial number or code assigned by the supplier to an entity for its
S lifetime (e.g. computer serial number, traceability number, contract 21
tool identification)
Additional code assigned by the supplier to an entity for its lifetime (e.g.
1S 1 ; 250
traceability number, computer serial number)
25S Combined IAC/CIN and the serial number assigned by the supplier 8004

34
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Data
Identifier

Identifier description

Application Identifier

1T

Traceability number assigned by the supplier to identify/trace a unique
group of entities (e.g. lot, batch, heat)

10

Supplier code assigned by customer

90V

(90 contains the
information
mutually agreed
between trading
partners. For example,

564 resent DI'V)

1V

Supplier code assigned by supplier

01 -GTIN-14

BV

Company code as assigned by the Uniform Code Council (UCC) or EAN
international

D5

9-digit DUNS® Number as assigned by Dun and Bradstreet to identify a
manufacturer

9(12v

(90 corftains the
information
mutually agreed
between trading
partners. For example,
9012V cap represent
DI[12V)

9-digit DUNS® Number as assigned by Duiiand Bradstreet to identify a
supplier

9(13V

(90 cortains the
information
mutually agreed
between trading
partners. For example,
9013V cap represent
DI[L3V)

US DoD CAGE Number

9(17Vv

(90 corftains the
information
mutually agreed
betweepn trading
partners. For example,
9017V cap represent
DI[L7V)

Identification of a party to a transaction in which the data format consists
of two concatenated segments. The first segment is the unique code
assigned in accordance with ISO/IEC 15459, the second segment is a
unique entity identification assigned in accordance with rules established

9(18V

(90 corftains the
information
mutually agreed
between trading

by the issuing agency.

partners. For example,
9018V can represent
DI 18V)

20V

Identification of a party to a transaction as identified in 18V, followed by
a plus (+) character followed by one or more code values from EDIFACT
Code List 3035 “Party Qualifier”, separated by plus signs(+) [Never to be
concatenated with other DIs in a linear symbol or other media where the
concatenation character is a plus sign(+)]

9020V

(90 contains the
information
mutually agreed
between trading
partners. For example,
9020V can represent

DI 20V)
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Annex C

(informative)

Subset of ISO/IEC 646 (table of hexadecimal and decimal values)

AscIl/ AscIl/ Ascll/
HEX DEC 150/ HEX DEC 150/ HEX DEC 150/
IEC 646 IEC 646 IEC 446
00 00 NUL 30 48 0 60 96 |
01 01 SOH 31 49 1 61 97 ~IV a
02 02 STX 32 50 2 62 98~ b
03 03 ETX 33 51 3 63 N9~ c
04 04 EOT 34 52 4 64 [ 100 d
05 05 ENQ 35 53 5 65,4 101 e
06 06 ACK 36 54 6 660 102 f
07 07 BEL 37 55 7 |7 103 g
08 08 BS 38 56 8 K 68 104 h
09 09 HT 39 57 9.0 69 105 i
0A 10 LF 3A 58 9 6A 106 j
0B 11 VT 3B 59 ™ 6B 107 k
0C 12 FF 3C 60 G < 6C 108 I
0D 13 CR 3D 6ty = 6D 109 m
OE 14 S0 3E 62 > 6E 110 n
OF 15 sl 3F N 63 ? 6F 111 0
10 16 DLE 4Q ", 64 @ 70 112 p
11 17 DC1 A 65 A 71 113 q
12 18 pcz [z 66 B 72 114 r
13 19 pc3-)" 43 67 C 73 115 s
14 20 ped | 44 68 D 74 116 t
15 21 | 4,NAK 45 69 E 75 117 u
16 22 _Jo~ syN 46 70 F 76 118 v
17 2 ETB 47 71 G 77 119 w
18 20 CAN 48 72 H 78 120 X
19 D25 EM 49 73 I 79 121 y
1A 26 SUB 4A 74 ] 7A 122 z
1B 27 ESC 4B 75 K 7B 123 {
1C 28 FS 4c 76 L 7C 124 |
1D 29 GS 4D 77 M 7D 125 }
1E 30 RS 4E 78 N 7E 126 ~
1F 31 us 4F 79 0 7F 127 DEL
20 32 SP 50 80 P
21 33 ! 51 81 Q
22 34 - 52 82 R

Values shown in BOLD are specifically supported by this document.
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ASCII/ ASCII/ ASCII/
HEX DEC IS0/ HEX DEC IS0/ HEX DEC IS0/
IEC 646 IEC 646 IEC 646
23 35 # 53 83 S
24 36 $ 54 84 T
25 37 % 55 85 U
26 38 & 56 86 \"
27 39 ' 57 87 w
28 40 58 88 X
9 41 ) 59 89 Y A
A 42 5A 90 z N\
B 43 + 5B 91 [ SV
DC 44 , 5C 92 \ N>
)D 45 - 5D 93 ] DY
PE 46 . 5E 94 A e
PF 47 / 5F 95 _ O
Valugs shown in BOLD are specifically supported by this document. e
&
N
\$®®
R\
xO
O
o
@ .
O
O
o
O
Q~
?\
%Q
s
<
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Annex D
(informative)

User guidance for implementation of the ISO/IEC 15434 data syntax

ISO/IEC 15434 employs as a header, the three-character sequence [)>. ISO/IEC 15434 further employs
the following special characters as separators and terminators: <GS>, <FS>, <RS>, <US>, and <EQT>.

These char
language an|

Information|
specific prir

icters may be difficult to implement without specific knowledge of the program
d character sets employed.

and guidance on the use of ISO/IEC 15434 special characters can be founddby.'Conta
ter or software manufacturers or by referring to Reference [20].

ming

cting

38
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Annex E
(informative)

For applications using Code 39 and Code 128 symbologies

E.1 General

Oper systems, such as identified in this document, encourage the free movement of preducts between
any qupplier and customer. Organizations scanning the bar code label for shipping and\recejving may be
pres¢nted with symbols which do not conform to their specific requirements butaare usefuyl elsewhere
in the supply chain. This annex addresses issues that are associated with this situation. Thege issues can
affedt any organization. This annex also addresses the issues that need to heconsidered |n a planned

migrption between options.

This|annex describes the use of symbology identifiers as identified inn]ISO/IEC 15424. Thg symbology
identifier is a prefix to the data transmitted by a decoder. Symbology identifiers are nof encoded in

the symbol.
The

Alth

ptions, as defined in this annex are

Dption 1:

— Als with GS1-128 symbology,

— Als with another symbology or data cartier;
Dption 2 - DIs with Code 39 symbology;
Dption 3:

— DIs with Code 128 symbdlogy,

— DIs with another symbology or data carrier.

ugh it may be intended that only one of these combinations be in a system, it is important for

all ugers to be aware“that any of the other combinations can appear in a scanning systenp. Given this

fact,
discussed below.

E.2

organizations{may choose to support a single option or support other options as well. These are

Systems where a single option is intended to be read

For users cn]nr‘fing tooperateina cing]n option environment, there are three prnr‘ndnrac td consider.

a)

b)

For single use of option 1, users may be able to switch off all other symbologies in a decoder,
including Code 128, as described in option 3. If the decoder supports symbology identifiers, the
host system shall validate the appropriate symbology identifier, specifically JC1 that signifies a
GS1-128 symbol having a FNC1 character in the first position after the start character.

For single use of option 2, users shall switch off all other symbologies in any decoder. If the decoder
supports symbology identifiers, the host computer system shall validate the appropriate symbology
identifier, specifically JAO.

For single use of option 3, users will need to fully implement the symbology identifier capability.
For decoders that do not support symbology identifiers, host computer systems will be unable to
automatically distinguish between option 1 and option 3. By using the symbology identifier, the
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host computer can distinguish between the different options and filter out the unwanted options.
The host computer system shall validate the appropriate symbology identifier, specifically ]CO.

E.3 Systems where multiple options are intended to be read

Users, who choose to provide their systems with information scanned from labels using two or all of
the options, shall fully implement symbology identifier capabilities. For decoders that do not support
symbology identifiers, host computer systems will be unable to automatically distinguish between
option 1, option 2, and option 3. By using the symbology identifier, the host computer can distinguish
between the different options and filter out the unwanted options. The combination of the symbology

identifier ar
input. Users

E.4 Migr

E.4.1 Gen

It is feasible

Code 39
Code 39
alinear
Code 172

a linear

Migration p
for both sys

E.4.2 Sysl

Industry bo
responsibili
its bar code

If there is a
Als), the cor
upgraded tq

Each of the
symbology

ttheASCMH 6 Batatdentifter or Applicatiomridentifrerwitt provide theuserwithre
should consider adopting additional reliability features described in E.4.4 as apprepki

ation choices

eral

to migrate from one option to another. The realistic migrations are:
using ASC MH10 DIs to GS1-128 using Als;

using ASC MH10 DIs to Code 128 using ASC MH10 DIs;

bar code symbology using ASC MH10 DIs to anotheridata carrier;

8 using ASC MH10 DIs to GS1-128 using Als;

bar code symbology using GS1 Als to anothér, GS1 data carrier.

hths require some (usually considerable) period of parallel operation. This has implica
Lems (see E.4.2) and equipment (see E:4.3).

ems considerations

dies and individual suppliers migrating between any two options need to be aware of
Lies to customers. Whilé it is relatively easy for a company or industry body to assumg
label standards affectall customers equally, this is an over-simplification.

change betweefi-ASC MH10 DIs and GS1 Als (for example migration choices from [
nputer systenis_supporting label production and customers’ computer systems need
handle GS1,Application Identifiers prior to any switch.

migratioil choices requires the host computer system software to be able to reco
dentifiers (see E.4.3.2), which provide the only reliable means of distinguishing bet)

the symbold

gies and some of their optional features.

iable
hte.

kions

their
that

Is to
to be

rnize
veen

Such migrations involve significant changes that need to be mutually agreed to by supplier and
customer groups. Failure to do so could result in problems with well-established systems and even to

the corrupti

on of data.

E.4.3 Equipment considerations

E4.3.1 Pr

inting considerations

Printing hardware, printing software, and users implementing printing hardware and software shall
be capable of producing the new format symbols by including the ASC MH10 Data Identifiers and GS1

Application

40

Identifiers correctly and generating the correct symbol.
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E.4.3.2 Decoder considerations

In order to avoid errors in automatic data capture, bar code readers that can automatically read more

than one symbology should be configured to read only those symbologies and technologies
the application.

required by

Decoders need to be configured to read and transmit data from both the old and new symbology and to

transmit the relevant symbology identifier.

Migration from DIs to Als requires a different decoder setting between the old and new standards.

Not all decoders are capable of transmitting symbology identifiers. The use of non-conforming

equipment in a system with the old and new symbologies could result in the inability
distihguish between them. Some decoders may be upgradeable; others may not be upgraded
need|to be replaced.

Scanpers are unlikely to be affected. Models that have integrated decoders may be affected,

E.4.4 Recommended actions to manage migration

E.4.4.1 By the responsible industry body

The Industry body responsible for initiating the migration ne€ds to identify any potenti:
ems likely to be experienced by suppliers and customérs. Liaison should take place

to correctly
ible and will

)] transition
with bodies

reprgsenting interests as soon as the supplying industry is‘contemplating a migration. I particular,

it should
— identify and carefully consider the migration issues,
— gurvey suppliers and customers to assess the-extent that equipment will be made obso

— gurvey these groups to assess the extentthat databases will need to be upgraded, and

— allow for an upgrade path for theenhancement of equipment and computer systems
ﬂind that users required to scan'symbols consistent with the new standard need to h
place before the new label.formats are introduced.

NOTH This is a completely different implementation strategy to that commonly adopted v
implgmenting bar code systéms, where a number of labels usually precede the implementation of sg

E.4.4.2 By thoseorganizations producing the label

liers impleinenting a change of identifier standard and/or symbology should:

if changing to GS1 Als, ensure that the mapping software between the internal datah

ete,

, bearing in
ave systems

hen initially
anning.

ase and the

NOT The format of data can be d erent petweer
example, the way dates or units of measure are encoded.

minal data, for

— ifchanging to GS1-128, ensure that printing software and/or hardware fully supports the options in
that symbology, including FNC1 in the first position after the start character and in other positions;

— carry out print quality tests of Code 128 and GS1-128 prior to a live launch of the new format label.

These systems tests could identify the need to upgrade or replace existing systems and hardware.
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E.4.4.3 By those organizations scanning the label

Organizations needing to scan the new format label should take the following actions prior to the live
introduction of the label.

— Ensure that decoders are fully compliant with the applicable ISO/IEC 15424 Symbology Identifier
specification with respect to Code 39, Code 128, or the symbology/technology employed.

— Implement software that checks on the validity of both ASC MH10 Data Identifiers and GS1
Application Identifiers.

— Implement software that parses the data for format and length.

— If chang
require

This is requ

ing to GS1 Als, implement software to convert the data from the Al format to the.fi
ments of the host computer.

red because the format of some data fields is different between ASC MH10.DIs‘and GS1

42

mat

Als.
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Annex F
(informative)

Using DUNS®7), with ASC MH10 Data Identifiers (DIs) in linear bar

code and two-dimensional symbols

F1

The

uniq
can
that
gene
DUN

Ther
of DI
calcu

About the DUNS® Number

DUNS® Number is a non-indicative nine-digit number assigned by Dun and Bradstresd
le business entities. It is also used to access and link global business data. The DUN
not only identify the company”, but can “also identify the exact location,of that comp
actually manufactured the product. The first eight digits of the DUNS)are sequentid

5® Number is assigned, it will not be reused or be reissued to another company.

e are approximately 45 million DUNS® Numbers already isstied. To ensure an aded
JNS® Numbers for the future, Dun and Bradstreet has/ithplemented an alternate
lation, which provides an additional 100 million DUNS®.Numbers.

The
sy
one
the

Ther]

EF2

See |
and {

(12V
(1P)

miol. The DUNS® Number can also be combined with’a product number in one bar code

DUNS® Number can be used by itself in a separate bat code symbol or as a separate

ata field in a 2D symbol. Whatever the type of machine-readable code used, linear bat
propriate ASC MH10 DI(s) shall precede them.

e is no charge to receive a DUNS® Number for your business.

Using the DUNS® Number in bar codes

igure E.1 for an example using Code 39 or Code 128 to identify the manufacturer in
he product number in anéther bar code.

= ASC MH10 ‘DI’ imimediately followed by (043325711) = 9-digit DUNS® Number
= ASC MH10 ‘DI'émmediately followed by (MH80312) = Manufacturer’s Product Numb
Code 39 Example Code 128 Example

043325711 MFR ID DUNS

t to identify
S® Number
any’s plant”
lly machine

rated. The ninth digit is a check digit that is mathematically relatéd)to the other digits. Once a

uate supply
check digit

field in a 2D
symbol or in
code or 2D,

ne bar code

er

MEFR ID DUNS (12V) (2v) 43325711
ARATEARRIASMTAR AU ] oo oo

Figure F.1 — Example using DUNS® Number in bar codes

See Figure F.2 for an example using Code 39 or Code 128 to identify the manufacturer and the product
number in one combined bar code symbol.

(9P) = ASC MH10 ‘DI’ immediately followed by the 9-digit DUNS (043325711) plus the manufacturer's

Prod

uct Number (MH80312)

7) DUNS® Number is an example of a suitable product available commercially. This information is given for the
convenience of users of this document and does not constitute an endorsement by ISO of this product.
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