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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 wark 1SO collaborates closely with the
International |[Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International [Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main tagk of technical committees is to prepare International Standards. Draft International Stanglards
adopted by [the technical committees are circulated to the member bodies for voting. |Publication 3s an
International [Standard requires approval by at least 75 % of the member bodies casting-a Vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 22742 was prepared by Technical Committee ISO/TC 122, Packaging?

This second gdition cancels and replaces the first edition (ISO 22742:2005).

iv © 1SO 2010 — All rights reserved
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Introduction

Bar code marked product package labels are in widespread use in global industries. A number of different
standards exist, each designed to meet the requirements of that specific industry sector. For effective and
economic use within and between industry sectors, one common multi-industry standard is a necessity.

A ba

r code _marked Inrndllr‘f pa(‘kzgp label is dpcignpd ta _facilitate the automation of in\/pn‘rnry

distribution,

repai
as a
inforr
other

Two-
recip

Whereas 1SO 15394 is intended to support the transportation function within the supply chain (

shipp
inten

Interr
the s
the r
and 1

This
prody

r and point of purchase operations. The bar code information on the product package label
key to access the appropriate database, which contains detailed information about the.prog
hation transmitted via electronic data interchange (EDI). In addition, a product packdge1abg
information as agreed between the trading partners.

ent.

ing dock, through the transportation processes, and to the receiving’dock), this Internationg
Hed to support the logistic functions preceding and following. fransportation. At the orig
ational Standard is designed for use from manufacture to storage, to picking and packing,
hipping dock, and all associated inventory processes. At thie destination point, it is designed
pceiving dock to order checking, to storage, to consumption, and to all associated invento
everse logistic processes.

International Standard is based on ANS MH10:8.6, GS1 General Specifications, and s
ct packaging (e.g. IEC 62090).

can be used
uct including
| can contain

Himensional symbols can be included to assist moving greater amounts of-product data from sender to

.g. from the
| Standard is
n point, this
to delivery to
for use from
Iy processes

tandards on
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Packaging — Linear bar code and two-dimensional symbols for
product packaging

c) |

d) i

e) 1
This
level,

NOTH
of uni

NOTH

The
humd

Inten
point

Bcope
nternational Standard

pecifies the minimum requirements for the design of labels containing”\a” linear bg
wo-dimensional symbols on product packages to convey data between trading |partners,

rovides guidance for the formatting on the label of data presented in_a’linear bar code, twg
ymbols or human-readable form,

rovides specific recommendations regarding the choice of lin€ar bar code and 2D symh
pecifies quality requirements and classes of bar code density;

rovides specific recommendations regarding 2D symbalegies, which allow a broad choic
Bser scanners), and

nakes recommendations as to label placement; size and the inclusion of free text and an
raphics.

nternational Standard supports item.identification and supply chain processes, at the proc
such as inventory control, picking{ and point of use.

1 ISO 15394 supports the distribution and transportation business processes, so aiding the tracin
ue shipments.

2 IS0 28219 addresses the direct part marking.

purpose of this\ International Standard is to establish the machine-readable (e.g. ba
n-readable data-Content of labels applied to product packages.

ded applieations include, but are not limited to, inventory, warehouse management, main
of purchase.

Whilg

r code and

-dimensional

ologies, and

b for general

se of scanning hardware (e.g. area imagers, linearimagers, single-line laser scanners, and rastering

appropriate

uct package

g and tracking

r code) and

tenance and

duidance is provided, specific label dimensions or marking areas and the location of the in

ormation are

not defined in this International Standard. Before implementing this specification, suppliers and manufacturers
are advised to review and mutually agree on these details with their trading partners.

This International Standard does not supersede or replace any applicable safety or regulatory marking or
labelling requirements. It is intended to satisfy the minimum product package requirements of numerous
applications and industry groups. As such, its applicability is to a wide range of industries, each of which has
specific implementation guidelines. This International Standard is also applicable to any other mandated

labell
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2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 3166-1, Codes for the representation of names of countries and their subdivisions — Part 1: Country

codes

ISO/IEC 15415, Information technology — Automatic identification and data capture techniques — Bar code

print quality t

est specification — Two-dimensional symbols

ISO/IEC 154
print quality {

ISO/IEC 154

16, Information technology — Automatic identification and data capture techniques — Bar
est specification — Linear symbols

18, Information technology — Automatic identification and data capture techniques —

Application Iglentifiers and ASC MH10 Data Identifiers and maintenance

ISO/IEC 154
high-capacity

B4, Information technology — Automatic identification and data capture.techniques — Synt
ADC media

code

GS1

hx for

ISO/IEC 15488, Information technology — Automatic identification and datd capture techniques — PDOF417
bar code symbology specification

ISO/IEC 160R2, Information technology — Automatic identification)~*and data capture techniques —
International|symbology specification — Data Matrix bar code symbology specification

ISO/IEC 1804, Information technology — Automatic identification and data capture techniques — QR [Code
2005 bar code symbology specification

ISO/IEC 19762 (all parts), Information technology -’ Automatic identification and data capture (AIDC)
techniques + Harmonized vocabulary

1ISO 21067,
ANS MH10.§
GS1, Geners

3 Terms

For the purp|
following ap

3.1

Packaging — Vocabulary
.2, Data Application Identifier.;Standard

| Specifications

and definitions

oses of thistdocument, the terms and definitions given in ISO/IEC 19762, ISO 21067, an
ly.

Code 39

d the

3 of 9 Code (deprecated)
discrete, variable length, bar code symbology encoding the characters 0 to 9, A to Z, and the additional

characters “-” (dash),

“

(period), space, “$” (dollar sign), “/” (slash), “+” (plus sign), and “%” (percent sign), as

well as a special symbology character to denote the start and stop character, conventionally represented as

k)

an

NOTE

(asterisk)

Each Code 39 symbol consists of a leading quiet zone, a start symbol pattern, symbol characters representing

data, a stop pattern, and a trailing quiet zone. Each Code 39 character has three wide elements out of a total of nine
elements. Each symbol consists of a series of symbol characters, each represented by five bars and four intervening
spaces. Characters are separated by an intercharacter gap. Each element (bar or space) is one of two widths. The values
of the X-dimension (3.13) and wide-to-narrow ratio remain constant throughout the symbol. The particular pattern of wide
and narrow elements determines the character being encoded. The intercharacter gaps are spaces with a minimum
nominal width of 1X. See ISO/IEC 16388 for the Code 39 symbology specification.

© 1SO 2010 — All rights reserved
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3.2

Code 128

continuous, variable length, bar code symbology capable of encoding the full ASCII-128 character set, the
128 extended ASCII character set, and four non-data function characters

NOTE Code 128 allows numeric data to be represented in a compact double-density mode, with two data digits for
every symbol character. Each Code 128 symbol uses two independent self-checking features, character self-checking via
parity and a modulo 103 check character. Each Code 128 symbol consists of a leading quiet zone, a start pattern,
characters representing data, a check character, a stop pattern, and a trailing quiet zone. Each Code 128 character
consists of eleven 1X wide modules. Each symbol character is comprised of three bars alternating with three spaces,
starting with a bar. Each element (bar or space) can consist of one to four modules. Code 128 has three unique character
sets designated as code set A, B and C. Code set A includes all of the standard upper-case alphanumeric keyboard
charafters, the ASCTIT control characters having an ASCIT value of U 1o 95, and seven special charactefs. Code set B
includes all of the standard upper-case alphanumeric keyboard characters, lower-case alphabetic charactérs (specifically
ASCI| character values 32 to 127), and seven special characters. Code set C includes the set of 100,digi{ pairs from 00
to 99,|inclusive, as well as three special characters. The FNC1 character in the first character position after|the start code
of Cdde 128 designates that the data that follow comply with the GS1-128 standards. Sege [ISO/IEC (15417 for the
Code|128 symbology specification.

3.3
component
part, pssembly or raw material that is a constituent of a higher-level assembly

3.4
component packaging
commercial unit of components (3.3) defined by the supplier, including, if applicable, the[r means for
protefction, structured alignment, or automated assembly

NOTH Component packaging can include: leaded components taped on reels or in ammo boxeq according to
IEC 6D286-1 and IEC 60286-2; surface mount devices (surface mount components), taped on reels| according to
IEC 6P286-3 and in bulk case IEC 60286-6; integrated circuits (ICs) in stick magazines according to IEC 0286-4; or in
matrix trays according to IEC 60286-5. Compare product package (3.32).

3.5
country of origin
manyfacturing country wherein the proddct obtained its present identity as a part, subassembly or finished
produict

3.6
data lelement separator
specified character used.to delimit discrete fields of data

3.7
data lelement title
part of the data area title for linear code that gives a brief description of the data element

EXAMPLES Part number and customer number.

NOTE I'he data element can contain abbreviations.

3.8

Data Matrix

error correcting two-dimensional matrix symbology, capable of encoding various character sets including
strictly numeric data, alphanumeric data and all ISO/IEC 646 (ASCII) characters, as well as special character
sets

NOTE 1 International Data Matrix developed Data Matrix in 1989 with finalized design in 1995.
NOTE 2 The symbology has error detection (3.16) and error correction (3.15) features. Each Data Matrix symbol
consists of data regions that contain nominally square modules set out in a regular array. A dark module is a binary 1 and

a light module is a binary 0. There is no specified minimum or maximum for the X or Y dimension. The data region is
surrounded by a finder pattern that is surrounded by a quiet zone on all four sides of the symbol. The finder pattern is a

© 1SO 2010 — All rights reserved 3
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perimeter to the data region and is one module wide. Two adjacent sides are solid dark lines used primarily to define
physical size, orientation and symbol distortion. The two opposite sides are made up of alternating dark and light modules.
These are used primarily to define the cell structure but can also assist in determining physical size and distortion. The
intellectual property rights associated with Data Matrix have been committed to the public domain. See ISO/IEC 16022 for

the Data Matrix symbology specification.

3.9
dot

localized region with a reflectance that differs from that of the surrounding surface

3.10

dot misalignment within a cell

distance bety

3.1
GS1 system
specification

3.12
EAN/UPC
family of baf
fixed-length,
composed o
manufacture

NOTE S4

3.13

element width

X-dimension
thickness of
element

3.14
erasure corl
use of the er

NOTE TH
incorrect parit
each erasure.

3.15
error correc
mathematical

3.16
error detect

veen the physical centre point of a dot (3.9) and the cell centre point

5, standards and guidelines administered by GS1

code symbols including EAN-8, EAN-13, UPC-A, and UPC-E bar, cede symbols, which
numeric 8, 12, and 13-digit bar code symbol adopted by retailand some other indus
f a company prefix assigned by GS1 member organizations,. @ product code assigned b
[, and a modulo 10 check digit as the right-most digit

e ISO/IEC 15420 for the EAN/UPC symbology specification. Segralso UPC-A (3.43).

an element, measured from the leading edge of an element to the trailing edge of the

ection
ror correction (3.15) characters.to correct data errors that have known locations

ese locations can have insufficient contrast in the image, can fall outside of the image field, or can
for symbologies with symbol character parity. Only one error correction character is required to g

tion
| procedurethat allows the detection and rectification of errors to take place

on

are a
tries,
y the

same

have
orrect

use of the €

exceeds the error correction capacity

NOTE

can also provide error detection by detecting invalid error correction calculation results.

317

European Norm

EN

standard of the European Union

rrorcorrection (3715 characterstodetectthefact that the umberof emrors—imthe—symbol

Error detection will keep the symbol from being decoded as erroneous data. The error correction algorithm

© 1SO 2010 — All rights reserved
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3.18
first level assembly
manufactured item or a mechanical assembly of an item comprised of components (3.3)

3.19
format
high-capacity ADC medium comprising one or more segments (3.34)

NOTE A format contains one format type (3.24).

3.20

format-envelope
that Wwhich delimits the start and end of data in a given format (3.19), consisting of a format rleader (3.21)
and 4 format trailer (3.23)

3.21
formpt header

string of characters, including the format indicator (3.22), used to identify the start of a format envelope
(3.20

3.22
formpt indicator
two-digit numeric code used to identify the specific format type (3.24)of the application data

3.23
format trailer
character used to identify the end of a format envelope (3.:20)

3.24
formpt type
rules|under which a specific format (3.19) is enceded

3.25
GTIN
Globgl Trade Item Number

referfnce for all valid GS1 products:er services

3.26
Inter|leaved Two of Five
ITF
bar dode symbology where two characters are paired, using bars to represent the first chardcter and the
interleaved spacesto represent the second character, encoding the ten digits 0 to 9

NOTH EachvCharacter has two wide elements and three narrow elements for a total of five elementg. This is most
commonly, represented in the GS1 ITF-14. See ISO/IEC 16390 for the Interleaved Two of Five symbology sgecification.

3.27
ITF-14

14-digit implementation of the GS1 Global Trade Item Number (3.25) when encoded in the Interleaved Two
of Five (3.26) symbology

NOTE The 14-digit version of the GTIN was formerly known as the UPC Shipping Container Symbol (SCC-14).

3.28

message envelope

that which delimits the start and end of a data stream in a given message, consisting of message header
(3.29) data and a message trailer character (3.30)

© 1SO 2010 — All rights reserved 5
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3.29
message he

ader

string of characters used to identify the start of a message envelope (3.28)

3.30

message trailer character
End of Transmission character, “EOT”, ", (ASCII/ISO/IEC 646 Decimal “04”) (ASCII/ISO/IEC 646 Hex “04”)
which serves to define the end of a message

3.31
PDF417
error correcti

W}

NOTE 1 D4
17 modules.
NOTE2 TH

at least the re

the minimum rfecommended level of error correction, the recommended Y dimension is 4X. A quiet Zone of 2X is sp4

on each side
PDF417 supp
the public dom

3.32
product pad
first tie, wrap

NOTE A
together, or 4
package” inclU

3.33

QR Code
error correct
square patte

in easy locat
NOTE 1 In
NOTE2 A

dimensions ar|
the quiet zone
encoding num

NOTE3 TH

3.34
segment

bveloped in 1992 by Symbol Technologies, PDF417 symbols are constructed from 4 bars and 4(Space

e symbol size is from 3 to 90 rows. There is no specified minimum or maximum for X 6k Y dimension|
ommended minimum level of error correction (3.15), the recommended Y dimensijon lis 3X. With les

f a symbol. Because of delta decode techniques, the symbology is immune frem.uniform bar width g
prts cross-row scanning. The intellectual property rights associated with PDF447 have been commit
ain. See ISO/IEC 15438 for the PDF417 symbology specification.

kage
or container of a single item or quantity thereof that constitutes a complete identifiable pack

product package can be an item packaged singularly;(mltiple quantities of the same item pac
group of parts packaged together. For the purposes of this International Standard, the term “p
des component packages and packaging intended fof storage and transport.

ng matrix symbology, consisting of an-array of nominally square modules arranged in an o
n, including a unique finder pattern located at three corners of the symbol and intended to
on of its position, size and inclination

roduced in 1994 by Denso Cotporation.

wide range of sizes of symbol is provided for together with four levels of error correction (3.15). M
b user specified to enable symbol production by a wide variety of techniques. The symbol size (not inc
is 21 by 21 modules' to 177 by 177 modules. The symbology efficiently encodes kanji and kana as W
eric, alphanumétricy’and 8-bit byte data. See ISO/IEC 18004 for the QR Code symbology specification.

e 2005 revision of the QR Code specification can be found in ISO/IEC 18004.

b over

L With
5 than
bcified
rowth.
ted to

aged
oduct

verall
hssist

odule
uding
ell as

logical group of data elements, specifically a logical portion of an electronic data interchange (EDI) or
high-capacity ADC message

3.35
segment ter

minator

single character used to separate segments (3.34)

3.36
semantics

means by which the purpose of a field of data is identified

NOTE

Applications Identifiers, EDI (X12/EDIFACT/CII) Data Element Qualifiers.

Semantic examples used in automatic data capture include ISO/IEC 15418/ASC MH10 Data Identifiers, GS1

© 1SO 2010 — All rights reserved
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serial number
code assigned by the supplier (3.39) to an entity for its lifetime

EXAMPLES Computer serial number, traceability number and contract tool identification.

3.38

structure
order of data elements in a message

3.39

supplier

party|that produces, provides or furnishes an item or service

3.40

syntax

way ih which data are put together to form messages

NOTH Syntax also includes rules governing the use of appropriate identifiers, delimiters, separator ch
other [non-data characters within the message. Syntax is the equivalent to grammarin” spoken language.

exam

3.41

trace
code
numhi

3.42

trace
code

3.43
UPC

ble used in automatic data capture includes ISO/IEC 15434/ANS MH10.8.3.

ability identification
assigned to identify or trace a unique group of entities (e.g. lot, batch, item, revision/ver
er)

ability number
assigned by the supplier (3.39) to identify/tracé’a unique group of entities (e.g. lot, batch)

A

Universal Product Code

fixed

assig
right-

NOTH

positi

4

4.1

Befo

length, numeric 12-digit bar code symbol adopted by the retail industries, composed of a co
ned by GS1, a product code“assigned by the manufacturer, and a modulo 10 check
most digit

bn. See ISO/IEC 154207 for the EAN/UPC symbology specification.

Data content and requirements

General

bracter(s), and
The syntactic

sion or serial

mpany prefix
digit as the

For international.compatibility with EAN-13, a 13th digit can be represented as a derived 0 in the left-most

e mptementingthis—specification, suppliersand manufactorers shoutd Teview and mutually agree on

specific labelling details with their trading partners. The labelling requirements of this International Standard
and other standards may be combined into one label or appear as separate labels.

The label format accommodates both mandatory and optional data elements.

The number included in the character count is exclusive of overhead characters such as start and stop
characters, Data Identifiers (DIs) or Application Identifiers (Als) and any other characters required by a
standard symbology specification to properly encode data.

All data elements encoded in a machine-readable medium shall be preceded by the appropriate Data
Identifier defined in ISO/IEC 15418 and ASC MH10 Data Identifiers, or the appropriate Application Identifier
defined in ISO/IEC 15418 and the GS1 General Specifications.

© 1SO 2010 — All rights reserved
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The choice between GS1 Applications Identifiers or Data Identifiers for any user will normally be defined in the
applicable industry convention being followed.

Other industries developing product or shipment identification conventions should consider business practices,
information requirements and systems capabilities of the trading partners in choosing between Data Identifiers
and GS1 Applications Identifiers. The user may also consider the following guidelines.

a) GS1 Applications Identifiers
1) The definitions of the GS1 Applications Identifiers are supported by application guidelines. The GS1

Als, and associated guidelines, have been designed for international and multi-sectorial trading
puerOUO.

2) Thel GS1 item identification system and related encodation standard are complemented" by the
GS1-maintained Application Identifiers, hereafter referred to as “GS1 Applications Identifiers” (GS1
Als). This standard comprises two principal elements that are the key to any encoding systen: the
data content and the data carrier.

3) The use of GS1 Als is subject to the rules established by GS1.

4) GS1 Als identify generic and simple data fields for use in cross-sectarial and international supply
cha|n applications. The GS1 General Specifications provide rules, for the definition, format and
structure of the data fields.

5) Eadh GS1 Al consists of two or more characters. The first two digits determine the length of the|Al. A
list pf two-digit codes indicating the predefined length of existing and future Als and their data fields
are lcontained within the GS1 General Specifications.

b) Data Idgntifiers

1) The descriptions in the Data Identifier list .are general in nature and are used in industria] and
intefnational applications. Specific application guidelines provide the detailed definition used ampngst
trading partners.

2) The full list of registered Data ldentifiers and the full specification for their use are foupd in
AN$ MH10.8.2.

3) Dls|may be used with any, alphanumeric data carrier and are designed to ensure cross-industry
commonality of Data Identifiers used in automatic identification technologies.

4) Dis|have a format<ofi one alphabetic character alone, or one alphabetic character prefixed by| one,
two|or three numeric characters. Further in specific cases certain punctuation and communigation
confrol characters (System Identifiers) can have the same functionality as a Data Identifier| See
AN$ MH10:8.2 Category “0” and Annex K.

It is recom ended that data structures used to |dent|fy products or the traceabllrty of products include
identification-ef—tk c v : c well-as—the—spec i S ; ch' data
structures include 25P, 228, 258 and 25T

In the GS1 General Specifications, this coding structure is the company prefix portion of the GTIN (Global
Trade Item Number) or GLN (Global Location Number).

When using Data Identifiers, this coding structure uses the Issuing Agency Code (IAC) established in
ISO/IEC 15459-2 and the Company Ildentification Number (CIN) assigned by the issuing agency.
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4.2 Rules for encoding of mandatory and optional data elements in machine-readable
symbols and human-readable information

4.21 General rules

The choice to encode in linear bar code, 2D symbol, or both shall be agreed between trading partners.

The appropriate Data Identifier or Application Identifier shall precede all machine-readable data elements. The
Data or Application Identifiers should be selected from the options given in 4.1 and shall be in accordance with
ISO/IEC 15418.

4.2.2| Rules for mandatory data elements

4.2.2|11 Encoding mandatory elements in machine-readable symbols

Mandatory data elements shall be encoded in a machine-readable symbol, as follows:

a)

b)

c)

4.2.2|2 Human-readable information for encoded data elements

Human-readable information for mandatory data elements shall be on the label in all cases, as fol

a)

b)

Whe mandatory data are only in the 2D-Symbol, the mandatory human-readable shall be human
4.2.3| Rules for additional data elements')

4.2.3]1 Encoding in machine-readable symbols

Additional data elements should be encoded in a machine-readable symbol, as follows.

a)

b)

If only a linear bar code is used, the mandatory data shall be in the linear bar code.

If both a linear bar code and 2D symbol are used on the label, the mandatory data shall bg
bar code and the 2D symbol.

If only a 2D symbol is used, the mandatory data shall be in the’ 2D symbol.

fFor linear symbols, the human-readable shall"be human-readable interpretation.

For 2D symbols, the human-readable shall be human translation.

If only linear,bar codes are used, the data should be in the linear bar code.

If both\linear bar codes and the 2D symbol are used

in the linear

ows.

translation.

— if the data are included in the linear bar code, the data shall also be included in the 2D symbol.

If only a 2D symbol is used, the data should be in the 2D symbol. The use of a 2D symbol shall be
accompanied by the linear bar code of the mandatory data fields unless mutually agreed between trading

partners.

1)

Additional data elements are defined in 4.3.
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4.23.2

Human-readable information for encoded data elements

Human-readable information for optional data elements encoded in a linear symbol shall be on the label in all
cases. In this case, human-readable interpretation shall be present and human translation may be added.

For data elements encoded in 2D symbols, the human-readable information should be on the label and it shall
be human translation.

4233

Human-readable information for data elements not encoded

Human-readable information for additional data elements that are not encoded in machine-readable symbols

may be show
4.2.4 Ruley

4241
a) Ifonly lin
b) If both li
1)

2)

Dat
If th

c) Ifonly g

accompanied by the linear bar code of the mandatory data fields unless mutually agreed between tr.

partners|

4.24.2

For data ele
cases. See
translation m

For data elements encoded in 2D symbols, the human-readable information may be on the label and if

be printed as

4.2.4.3
Other data e

EXAMPLES

n In human-readable Information only.

5 for data elements not specified in this International Standard

Encoding additional data elements in machine-readable symbols

ear bar codes are used, the data may be in the linear bar code.
hear bar codes and 2D symbols are used:
b may be in linear bar code and should be included in 2D;

e data are included in the linear bar code, the data shall alsoe be included in the 2D symbol.

Human-readable information for encoded'data elements

ments encoded in a linear symbol;\the human-readable information shall be on the label
Table 1. In this case, human-readable interpretation shall be present and human-rea
ay be added.

human translation.

Human-readable . information for data elements not encoded

ements maybe shown in free text only.

Product description and parametric values.

2D symbol is used, the data should be in the 2D-symbol. The use of a 2D symbol shall be

ading

in all
Hable

shall

10
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Table 1 — Machine-readable symbols and human-readable information

Machine-readable | Requirement for encoding | Requirement for human-readable
Data element status bol label inf ti
sSymbpols on labe Bar code 2D rormation
Mandatory Bar code shall shall
Bar code + 2D shall shall shall
2D shall shall
Optional
Specified Bar code should shall if encoded
(See ?)
Bar code + 2D shouldP should shall if encodedin| bar code
2D should should(ifiencpded
None may
Optignal
Not gpecified Bar code may shall if encofled
(Seel?®)
Bar code + 2D may may shall if encoded in bar code
2D should may if encogled
None may
@ Ih this International Standard, “specified optional data elements” are supplier item identification, country of origif, and date. All
otherg belong to the category “optional data elements not specified”.
b |f the data element is encoded in linear bar code, it shall also be included in the 2D symbol.

4.3 [ Basic data elements

4.3.1| General
Whether a data element is mandatory-or optional is dependent on industry, market, or indiidual trading
partner requirements. See Table 2, These data elements may be human-readable, machine-readgble, or both.
If maghine-readable, the data elements shall be in accordance with ISO/IEC 15418.

Certgin data elements are mandatory to a broad range of product package applications. These ar

[

— ifem identification 'eode,
— quantity without or quantity with unit of measure,

— traceability identification, and

— serial number or traceability number.

Table 2 — Data element usage

Data element Requirement

Item identification code Mandatory.

Quantity Mandatory, if the package contains more than one of an item.

Note that some manufacturers may change the product code to represent a change in
quantity.

Traceability identification | Mandatory (unless otherwise agreed upon between trading partners).
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4.3.2

Item identification

Either the supplier or the customer may assign item identification. Either the customer item identification, or
the supplier item identification, or both may be shown on the label as agreed between the trading partners. If
both are shown on the label, at least one of the two item identifiers shall be encoded in a machine-readable

symbol.

The supplier's part number shall be used for item identification in the absence of a different agreement
between trading partners.

The maximum length of this data element is 25 alphanumeric characters, not including the appropriate

identifier (Al or DI).
The item idetification data field should be in one of the formats shown in Tables 3 and 4. These.idenfifiers
represent the most frequently used formats for product package. The complete list of possible|item
identification|codes can be found in ANS MH10.8.2 or the GS1 General Specifications.
Table 3 — Dis used in item identification
Data Identifier Data field Data characteristics Description
typel/length
P Product number an1 + an...25 Customer assigned part number.
1P Product number an2 + an...25 Supplier@ssigned part number.
Combined manufacturer identification
3P Product number an2+n12..13 + n2..5 |codefitem code under the 12/13-digit GS1
GTIN formats, plus supplemental codes, iff any.
8P Product number an2 + n14 GS1 GTIN
11P Product number an3 + an10 CLEI code for telecommunications equipment.
19pP Product number an3 + an.. 39 Qompqnent of an item (one product contajned
in multiple packages).
25p Product number an3lan. 32 Comblneq IAC/CIN and item code assigngd by
the supplier.
+ Product number al+an...19 HIBCC
Table 4— Als used in item identification
AppIica!Lon . Data characteristics i
Identifier Data field typellength Description
. ng Global Trade Item Number: shorthand term fpr
No‘tj:sg'i'sijbl%"“’o‘he“ Global Trade Item n12 the GS1 Global Trade ltem Number.
EAN-13. or EAN-8 Number (GTIN) n13 A GTIN may use the GTIN-8, GTIN-12, GTIN-13
’ n14 or GTIN-14 standard numbering structure.
01 GTIN n2 + n14 GTIN identification of trade items.
GTIN identification of trade items contained ih a
02 GTIN nZ+nta I :
logistic unit.
241 Part number n3 + an...30 Customer assigned part number.
8001 Roll products nd + n14 Rpll p_roducts - WIdth, length, core diameter,
direction and splices.
Identification of the . T ) .
8006 components of a trade | n4 + n14 + n2 + n2 GS1 |dent|f|cat|9n of a fixed measure trade item
item (GTIN) packed in separate parcels (n of x).
Global Service . o . .
8018 Relation Number nd +n18 GS1 |dent|f|cat|on.number of a service relatllon
(GSRN) to be assigned by the service provider.
(GSRN)
8020 Payment slip n4 + an...25 Payment slip reference number.
reference number

12
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4.3.3 Quantity

Unless otherwise specified, the implied quantity of the product identified on the outside of the product package
is one.

Two primary methods exist of identifying the quantity inside a product package.

a) The first situation is where the product package identifies the product code and the quantity contained
therein on the product package label. This may be analogous to a raw material being received where ten
of an item are received in the same box and the product package identifies ten products having the same
product code. In this situation, the quantity would be considered to be ten.

b) The second situation is where a quantity of product and its packaging are identified by ‘a)product code
different from the product code assigned to the product inside. This may be analogous\to al consumable
Unit (e.g. batteries) where the combination of the items, quantity and packaging, constitufes a unique
product code. In this situation, the quantity would be considered to be one.

If used, the quantity shall be the quantity in the package or container to which the |abel is affixed. The default

unit of measure for Data Identifier “Q” is EACH or PIECES. The default anijt of measure for Application

Identjfier “30” is EACH or PIECES (count of items).

When Data Identifiers are used and when a different unit of measure’ is*required, as agreed bet
partn
repre
comg
contg
to lin

When Application Identifiers are used and when a different unit of measure is required, as agr
tradir
Spec

When
(pack

and

“varig
conte

that

mass
meas

The

the m

ers, the Data Identifier “7Q” shall be used with the quantity¢followed by two alphanumer|

senting the ANS X12.3 unit of measurement code. In the ‘Special case where multipl
rise a single product (the contents of each container shall be combined with the content
iners to constitute a single product), the Data Identifier “6Q” or Application Identifier “8006”
the various containers.

g partners, one of the Application ldentifiers in the “3nn” series, as specified in the (
fications, shall be used with a decimal paintyindicator and the quantity.

the GS1 system is used, <the identification always relates to the complg
aging + contents). Fixed measure\frade items are those that are always produced in the s
composition (type, size, massaquantity of contents, design, etc.). Like a “fixed” measure
ble” measure trade item is an-entity with predefined characteristics (e.g. the nature of the
nts). Unlike a “fixed” measure trade item, a “variable” measure trade item has at least one
aries whilst other characteristics of the trade item remain the same. The variable characte
, dimension, number.ofitems contained or volume information. The complete identification
ure trade item consijsts of both an identification number and information about the variable d

huantity data*field should be in one of the formats shown in Tables 5 and 6. These identifig
ost frequently used formats for product package applications.

ween trading
¢ characters
e containers
of the other
shall be used

eed between
5S1 General

te package
ame version
rade item, a
broduct or its
Characteristic
ristic may be
of a variable
Ata.

ers represent
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Table 5 — Dls used to identify quantity

Data . Data characteristics s o
Identifier Data field typellength Description
Quantity in The number of products (pcs) in the shipment container.
Q K an1+n...14
package EXAMPLE Q2000.
The actual mass of package (kilograms implied by
convention). (This includes an encoded decimal point, if
2Q Actual mass an2 +n...14 necessary.)
Where multiple containers comprise a single produci (the
contents of each container shall be combined, with the
One package over content of the other containers to constitute*a'single
6Q multiple an2 +n...2/n...2 product) to link the various containers. The/format # pf #
containers (“this is the nth piece of x pieces to define the produgt”).
Presented in the format “n/x”, where the “/” (slash) is
used as a delimiter between twovalues.
The quantity with ANS X123/ Data Element Dictipnary
o ) qualifier of products An the shipment container.
7Q Quantity with unit an2 +n.14 +an2 | (CR = cubic metre)
of measure
EXAMPLE 7TQ1CR.
(This includes.an encoded decimal point, if necessary.)
Print only the|[significant digits for the human-readable quantity. Do not print'leading zero.
@  Examples show encoded characters. Spaces are shown for clarity but are'not ‘encoded.

Table 6 — Als used to identify quantity

Application " Data characteristics Lo o
Identifier Data field type/length Description
o Count of items contained in a variable measure ftrade
30 Quantity in A2 1 n..8 item.
package
EXAMPLE 302 000.
Quantity with Defined quantity and unit measure of the package (mass,
b specific Unlt_Of sgm, volume, length, etc.) in a metric and non-metric
3nn measure (with n4 +n6 system. Possible combinations of Als: about 50.
decimal.point
indication) EXAMPLE 310 100 002 5 equals 2,5 kg net mass.
37 Quantity in n2+n..8 Count of trade items contained in a logistic unit.
package

F Al 30 oY 2 o bpilan H H'A booliaibe £ toelo alalal i n 4 H | H
or an O Prnme urity uic sigrimiarit Uryits TUl Ui TIAimiar=icauduic yudaritlity. DU TIUL Pt icadlily £S1uUs.

Examples show encoded characters. Spaces are shown for clarity but are not encoded.

b Plus one digit for decimal point indication.

4.3.4 Traceability identification

4.3.4.1 General

The supplier shall assign the traceability identification. This category of identification includes serial numbers
and lot/batch numbers.
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When Data Identifiers are used, traceability identification should be either a serial number (using the Data
Identifier “25S”) or a lot/batch number (using the Data Identifier “1T”).

When Application Identifiers are used, traceability identification should be either a serial number (using the
Application Identifier “21”) or a lot/batch number (using the Application Identifier “10”).

In certain circumstances, both the serial number and the lot/batch number may be shown on the label. In this
case at least one of the two should be encoded in a machine-readable symbol.

The maximum length of this data element is 32 alphanumeric characters, except where fixed to a lesser length
by industry application standards. With a specific trading partner agreement, this data element length can be
expanded to 50 alphanumeric characters.

The ;Lroduct traceability data field should be in one of the formats shown in Tables 7 and 8. Thgse identifiers
represent the most frequently used formats for product package applications.

Table 7 — Dls used for traceability information

ata . Data characteristics .
|d(3'ltifiel' Data field typellength Description
s Serial number ant + an..25 Ser.ial numbgr or: code assigned by the supplier to an
entity for its Jifetime.
Y.VAS Electronic serial number an3 + an...25 ElectroniCiserial number for cellular mobile|telephones.
dss Serial number an3 + an...32 Comblneq IAC/CIN and the serial number assigned by
thecsupplier.
1T Lot/batch number an2 + an...25 Lot/batch number defined by the manufactirer.
45T Lot/batch number an3 + an...32 Combined IAC/CIN and entity lldentlflcatlon and lot/batch
number assigned by the supplier.
Options of concatenated lot/batch comfinations with
S Lot/batch number Az 1% product data are specified in ANS/HIBC 2.

Table-8 — Als used for traceability information

Application Identifier Data field Data characteristics Description
typel/length
10 Batch or lot number n2 + an...20 Traceability code defined by the mpanufacturer.
21 Serial number n2 + an..20 Serial nu'mber or qodg assigned by the supplier
to an entity for its lifetime.
250 Secondary serial n3 + an...30 Secon_daryaserlal number of a component of a
number trade item.
D afaranea fa ctiren An attribute of a trade item, used| to refer back
251 entit n3 + an...30 to the original item the trade item was derived
y from.
UN/ECE meat United Nations (UN/ECE) meat carcasses and
7002 carcasses and cuts n4 + an..30 e
P cuts classification.
classification
8002 Electronic serial nd + an..20 Electronic serial number for cellular mobile
number telephones.
@ If this Al 250 is being used, a trade item shall be a symbol marked with the following element strings:
Al 01 representing the identification number (GTIN) of the trade item;
Al 21 representing the serial number of the trade item;
Al 250 representing the serial number of a component of the trade item.
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4.3.4.2

Serial number

A serial number is a unique code assigned by the supplier to an entity for its lifetime. The manufacturer shall
define the format for the serial number.

4.3.4.3 Traceability number

A traceability number is a code assigned by the supplier to identify or trace a unique group of entities (e.g. lot,
batch).

4.4 Additional data elements

441 General

Whether a data element is mandatory or optional may be dependent on industry, market, or individual trading
partner requirements. Beyond those identified in Table 2, the following data elements may find' common ysage.
These data elements may be human-readable, machine-readable, or both. If machine-réadable, the| data
elements shall be in accordance with ISO/IEC 15418:

— supplierfidentification,

— country of origin,

— date elenent, and

— others.

4.4.2 Supplier identification

The supplieq identification shall uniquely identify thé supplier to which the component is traceable] The
supplier identification should be assigned by the .supplier or recognized body assigning supplier identifigation
and in mutudl agreement between trading partners; it may be assigned by the customer.

It is recomménded that the supplier identification shown on the label be the supplier identification assigned by

the supplier

r recognized body assigning supplier identification.

The maximummn length of this data element is 18 alphanumeric characters.

The supplier

identification field should be in one of the formats shown in Tables 9 and 10.

Table 9 — Dls used for supplier identification

Data Identjfier Data field Data characteristics Description
typel/length
\'J Vendor code an1 +an9 Supplier code assigned by a customer.
DUNS number . . T
12V identifying an3 +n9 Entllty (manufacturer) identification
assigned by Dun and Bradstreet.
manufacturer
Department
of Defense (DoD) an3 + an5 (CAGE) Company identification assigned by the
17V
CAGE code an3 + an6 (NCAGE) US Department of Defense or NATO.
or NATO NCAGE code
18V Company identification an3 +an1..3 + an3..13 Combined IAC/CIN.
. e an3 +an1..3 + Combined IAC/CIN and party qualifier
20v Company identification an3..13 + “+” + an3 code (EDIFACT DE 3035).
16 © 1SO 2010 — All rights reserved
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Table 10 — Als used for supplier identification

Application . Data characteristics e
Identifier Data field typellength Description
Global Location Number: a 13-digit non-significant
reference number used to identify legal entities (e.g.
412 Supplier GLN n3 +n13 registered companies), functional entities (e.g.
specific department within a legal entity) or physical
entities (e.g. a door of a warehouse).
7030 Approval number of a nd +n3 +an. 27 Identification of the slaughterhouse including ISO
slaughterhouse country code.
7d31-39 Approval numper of nd 4 N3+ an. 27 Identification of deboning and cutting tLaIIs including
deboning and cutting halls ISO country code.
4.4.3| Country of origin

Hum
defin

If en
(3164

When using Data Identifiers, the fixed length of this data element is two alphabetic characters.

When using Application Identifiers, the fixed length of this data element is three numeric character:

The ¢

hn-readable marking requirements may be different and may be dependent on special cd
industry requirements. Refer to the respective rules to apply the country-ef origin marking ¢
tion of country of origin shall be in line with local jurisdictions.

coded in a machine-readable symbol, the 1ISO 3166-1 code'list shall be used as showr
-1 alpha-2) and Table 12 (3166-1 numeric, three digits).

ountry of origin code field should be in the format shown in Tables 11 and 12.

Table11 — Country of origin DI

untry and/or

prrectly. The

in Table 11

Data Identifier Data field

Data characteristics
typel/length

Description®

4L Country code

an2 + a2

2 character country code assigned by ISO. T
origin is defined as the manufacturing countr
product obtained its present identity

sub-assembly, or finished product. With the
the trading partners and when the country of o
country code “AA” shall be used. The alpha-2
is found in ISO 3166-1.

EXAMPLE 4L US.

he country of
wherein the
as a part,
agreement of
rigin is mixed,
country code

xamples show encoded characters. Spaces are shown for clarity but are not encoded.
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Table 12 — Country of origin Als
Application . Data characteristics s o
Identifier Data field typellength Description
3-digit country code assigned by ISO. The country of origin
is defined as the manufacturing country wherein the product
o obtained its present identity as a part, sub-assembly, or
Country of origin of a finished product. With the agreement of the trading partners
422 trade item (with ISO n3 +n3 and when the country of origin is mixed, country code “000”
country code) shall be used. The numeric-3 country code is found in
ISO 3166-1.
EAANFLE a4z o4U.
Country (or
423 countnes) of |n!t|al n3+n34n. .12 ISO count!'y codes stating the countries of initial‘procepsing
processing (with of a trade item.
ISO country code)
Country of . .
424 processing (with 1SO n3 +n3 ISO qountry code stating the country,"of processing|of a
trade item.
country code)
Country of . .
425 disassembly (with n3 +n3 ISO qountry code stating the" country of disassembly| of a
trade item.
ISO country code)
Country covering full . .
426 process chain (with n3 4 n3 ISO co'untry code §tat|ng the (single) country of full
processing of atrade item.
ISO country code)
@  Examples show encoded characters. Spaces are shown for clarity but are hot encoded.
4.4.4 Dateelements
When used, flate elements should be as defined by the supplier.
If encoded in a machine-readable symbol,.date element fields should be in one or more of the formats given in

Tables 13 and 14.

Table 13 — Date elements using Dls

Data Identifier

Data field

type/length

Data characteristics

Description

ISO format YYYYMMDD immediately followed by an

6D Defined date an2 + n8 + an3 ANS X12.3 Dat.a _Element Number 374 qualifier pro iding
a code specifying type of date (e.g. ship |[date,
manufacture date).

14D Expiration date an3 + n8 Expiration date (YYYYMMDD).

16D Production date an3 + n8 Production date (YYYYMMDD).

18
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Table 14 — Date elements using Als

Application . Data characteristics s o
Identifier Data field typellength Description
The production or assembly date determined by the
manufacturer. The date may refer to the trade item itself or
to items contained.
The structure is:
Year The tens and units of the year (e.g. 2002 = 02),
) which is mandatory.
11 Production date n2 +n6 Month The number of the month (e.g. January =01),
Which IS mandatory.
Day The number of the day of the relevant month (e.g.
23rd day = 23). If it is not necessary te'\specifly the day, the
field shall be filled in with two zeros:
EXAMPLE 11 020 123.
The date when the goods ‘were packed as determined by
the packager. The date (may refer to the trad¢ item itself or
to items contained.
The structure is:
Year The teps and units of the year (e.g. 2002 = 02),
] which is mandatory.
13 Packaging date n2 +n6 Month .The number of the month (e.g. January =01),
which is;mandatory.
Day:. The number of the day of the relevant month (e.g.
23rd day = 23). If it is not necessary to specifly the day, the
field shall be filled in with two zeros.
EXAMPLE 13 020 123.
The minimum durability date indicateg the ideal
consumption or best effective use date of a product. It is a
statement about quality. It is often referred tq as a “sell-by
date” or a “best-before date”.
The structure is:
Minimum Year The tens and units of the year (e.g. 2002 = 02),
15 durability date n2 + né which is mandatory.
(qualityy Month The number of the month (e.g. January =01),
which is mandatory.
Day The number of the day of the relevant month (e.g.
23rd day = 23). If it is not necessary to specifly the day, the
field shall be filled in with two zeros.
EXAMPLE 15020 123.
The maximum durability date is the date that determines
the limit of consumption or use of a prdduct. It is a
statement about safety. It is often referred td as a “use-by
date” or an “expiry date”.
The structure is:
Packaging Year The tens and units of the year (e.g. 2002 = 02),
17 maximum n2 +né which is mandatory.
durability date
Month The number of the month (e.g. January =01),
(safety)

which is mandatory.
Day

field shall be filled in with two zeros.

EXAMPLE 17 020 123.

The number of the day of the relevant month (e.g.
23rd day = 23). If it is not necessary to specify the day, the

a

Examples show encoded characters. Spaces are shown for clarity but are not encoded.
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4.4.5 Others not specified in this International Standard

Examples of

this category of data elements are product description and parametric values.

4.5 Data representation

451

Data elements can be represented on the

General formatting

label as human-readable information,

machine-readable symbols, or both.

or encoded

in

The label sh:lill consist of machine-readable data elements and human-readable data elements.

It is importar
characters 4
standards. F
data elemen
selected fron
multiple data|

4.5.2 Gengral formatting for machine-readable symbols

4521 Li

Generally, it

If mutually ag
facilitate cap)
accordance

Two commo
of a combin
between var
Standard req
when using
GS1-128 ba
shall be used

4522 2I

45221 (

The encodin
characters s

t that the appropriate Data Identifiers/Application Identifiers, data separators and start’and
re utilized in accordance with their associated industry, country, or region ,and symb
br the purposes of this International Standard, the Data Identifiers/Application {dentifiers for
should be selected from the options given in 4.2 and 4.3 (preferred), but-in any case sh
n ISO/IEC 15418/ANS MH10.8.2. When long messages are created through the concatenat
fields, the syntax described in ISO/IEC 15434 shall be used.

hear bar code syntax
s recommended that each data element be encoded in, a‘separate bar code symbol.

jreed between trading partners, data elements may be concatenated into one bar code sym
fure of more than one data element with a singlé scanning operation. Concatenation shall
vith ANS MH10.8.2.

h techniques are used to concatenate data with bar code symbols. The first technique is th

ption of fixed-length fields. The second technique employs a special concatenation cha

able length fields or, in some cases, between fixed and variable length fields. This Interna

ommends the use of the plus\®+” character (ASCIl Decimal 43) to delimit variable length

Data ldentifiers with either'thie Code 39 or Code 128 bar code symbologies. When usin
code symbology, the function one (FNC1) character (transmitted as “GS” ASCII Decim
to terminate variable {ength fields that are followed by another field.

) symbol syntax

Seneral

stop
plogy
each
Al be
on of

bol to
be in

P use
acter
tional
fields
g the
bl 29)

even

g shall~be as described in ISO/IEC 15434. When Data ldentifiers are used, the first s

“D>Rs05Cs”.

hall be “[)>Rs06%s”. When Application Identifiers are used, the first seven characters sh]a
e . . ep «R~.E 5’ are

Il be

fixed (format trailer) for this application. When data elements are combined within a two-dimensional symbol,
the “Gs” (ASCII/ISO 646 Decimal “29”, Hex “1D”) character and the appropriate Data Identifier shall be used to
identify each of the combined fields.

4.5.2.2.2 2D symbol syntax when using Data Identifiers

The example in Figure 1 is comprised of Data Identifiers, other overhead characters, and mandatory fields (an
item identification, quantity, and a traceability identification [e.g. lot/batch number]. Thus, the character string
(without blank spaces) is represented as follows:

[)>Rg 06 G5 1P Item-Ident g Q Quant. G5 1T Trace-Ident Rg Eq_
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Data Identifiers

Cooy

[>Rs R506 Cg 1P Item-Ident G5 Q Quant G5 1T Trace-Ident Rg Eor

A A A A A A
Message Message
header trailer
Fermat ———
indicator Data elements trailer
Data element
separator

Figure 1 — Example of encoding Data Identifier data in‘a 2D symbol

4.5.212.3 2D symbol syntax when using Application Identifiers

The example in Figure 2 is comprised of Application Identifiers, other overhead characters, and mandatory
fieldg (an item identification, quantity, and a traceability identification [e.g. lot/batch number]). Thus, the
character string (without blank spaces) is represented as follows:

[) > Rs 05 G5 01 Item-Ident Gg 21 Trace-Ident 5530 Quant. Rg B

Application ldentifiers

¢ o0y

[)>R5 05 G5 01-item-Ident 65 30Quant 6521 Trace-ldent Rg Eor

A
Message Message
header trailef
Format Format
indicator Data elements trailer
Data element
separator

Figure 2 — Example of encoding Application Identifier data in a 2D symbol

4.5.2.3 General formatting for human-readable information

4.5.2.31 Common issues
Human-readable information can be human interpretation, human translation, data titles or free text and data.

Human-readable information within a single country should be in the national language of that country.
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Products for export should have human-readable information in the language(s) mutually agreed upon

between trad

ing partners.

Regulations may require multiple languages on the product.

Choice of language is applicable to human translation, data area titles and free text.

4.5.2.3.2

Human-readable interpretation (HRI)

A human-readable interpretation (HRI) of each linear bar code symbol shall be provided adjacent to the bar
code. Such human-readable interpretation shall represent the encoded data (see Figures 3 and 4).

The human-r
symbol.

For Data Ide
Data Identifig

When using

interpretatior].

For 2D symb

45233 |

In addition t
provided in g

Human trans

45234 1

4.5.2.3.41

Data areas (
correspondin
contains

— asingle
a data 4
capture

eadable interpretation of the linear bar code symbol shall be printed above or below therbar

htifier data, the human-readable interpretation shall represent the encoded data,\exclusive
r. The Data Identifier appears in parentheses as part of the data area title, e.g.)“(S) Serial #.

Application Identifiers the Al appears in parentheses immediately preceding the human-rea

ols, human translation (see below) should be used.

Human translation

separate section of the label. See Figures 3 and 4:

lation of 2D symbols may be provided in a separate section of the label.
Data area titles

Linear symbols
omprise information in barode or human-readable form. Data areas shall be identified wit
g data area title in human-readable text. A data area title is not required when a data
inear bar code symbol concatenating multiple data elements, or

rea containingmultiple linear bar code symbols that are intended to be scanned in a single
bperation:

Data area titfles/for linear bar code symbols may be presented with a full data element title, e.g. (S)
Number 123456, or an abbreviated data element title, e.g. (S) Ser. No. 123456. The data element t

code

of the

Hable

b the human-readable interpretation, human translation of linear bar code information may be

h the
area

data

Serial

tle is

placed direct

ly after the Data Identifier.

If the real estate available for marking is insufficient to support the marking of the data element title and the
Data/Application Identifier, the data area title may be abbreviated to only include the Data/Application Identifier
enclosed in parentheses, e.g. (S) 123456.
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1 \ﬁ» 18V UNS A
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\“ﬁw\lﬂ:{gﬂ332571 1 /
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3 —m!{\ﬂH80312 CE - 6
RN
22 SPLR DATA
Supplier: UN043325711
4 ———» Part No.: MH80312

Lot No.: 021110CH
Origin: USA
Quantity: 22

(1T) TRACE

L
||||||| ||||||| || |||||||| I
\_ us

Hypermedia <——+—— 8
HAL Computers

Dlata Identifier

data element title
hpiman-readable interpretation
htiman translation

graphic

o N O O

free text

linear bar code symbol

two-dimensional symbol

Figure 3 — Examples of terminology for Data Identifiers (not to scale)

s
Proven Systems
QuarterMaster?
Macintosh PowerBook

G4

N
001 Nllz<——5

98756 " 10
Supplier: 0098756 SERIAL = 6
Part No: 10001
2 — & Serial No: 3193640212
Origin: USA — 7
Quantity: 1
3 »(21) 3193640212 ——1—— 8
o J
free text 5 human-readable interpretation
human translation 6 data element title
Application Identifier 7 linear bar code symbol
linear bar code symbol 8 human-readable interpretation

Figure 4 — Examples of terminology for Application Identifiers (not to scale)
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4.5.2.3.4.2 Two-dimensional symbols

When two-dimensional symbols are used, each 2D symbol should be identified by the following data area
titles, displayed above the 2D symbol.

A 2D symbol containing data meant for
— the supplier only, shall be identified by the title “SPLR”,

— the customer only, shall be identified with the title “CUST”, and

— both the[Supplier and the customer, shall be identified with the title "SPCR/CUST ™

4.5.2.3.4.3 Free text and data

Human-readable information that is not a translation of the bar code information may be provided accord|ng to
the requirements of the trading partners.

4.6 Data c¢arriers

4.6.1 Datalcarrier selection

The choice df use of linear bar code, or 2D symbols, or both, as data cartiers shall be agreed between trading
partners.

4.6.2 Gengral symbology requirements

Bar code and 2D symbologies used to meet the requirements of 4.6.4 shall be in accordance with the
appropriate ISO/IEC JTC 1/SC 31 standard.

When implerhenting this International Standard, thelreader output string should include the appropriate data
carrier identifier as set forth in ISO/IEC 15424.

4.6.3 Linear symbols used on product packaging

The linear bgr code symbologies permitted by this International Standard are

— Code 39 (reference: ISO/IECA46388),
— Code 128 (reference: )ISO/IEC 15417) for GS1-128 and Code 128 with Data Identifiers,
— Interleajed Two of Five (reference: ISO/IEC 16390) for ITF-14 symbols, and

— EAN/UPC (reference: ISO/IEC 15420).

The specific linear symbology or symbologies to be used shall be mutually agreed between trading partners.

Recommended symbol parameters of the bar code symbols are shown in Tables 15 to 18. Deviations from the
parameters recommended in this International Standard shall be mutually agreed between trading partners.

This International Standard recommends a minimum narrow element width of 0,25 mm. Regardless of the
narrow element width, the linear symbol shall meet the minimum print quality requirements of 1,5/05/660
(10 nm), unless the symbol is direct printed on a kraft-coloured corrugated fibreboard substrate where the
minimum print quality shall be 0,5/20/660 (+10 nm), or if the symbol is direct printed on a white top or full
bleached corrugated fibreboard substrates where the minimum print quality shall be 1,5/20/660 (10 nm). This
restriction supersedes any “minimum print quality” statements contained within Tables 15 to 18. For additional
guidance on direct contact printing of linear bar code symbols on corrugated fibreboard, see Annex A.
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The Code 39 wide-to-narrow ratio shall be within a range of 2,5:1 to 3,0:1. The intercharacter gap for Code 39
shall be within the range of 1 to 3 times the narrow element width. The ITF-14 wide-to-narrow ratio shall be
within a range of 2,5:1 to 3,0:1. See Figure 7.

ITF-14 symbols with X-dimensions at or below 0,635 mm should not be printed directly on corrugated
fibreboard with conventional (plate-based) processes. Packages and/or containers marked with ITF-14
symbols with X-dimensions between 1,016 mm (0,040 in) and 1,219 mm (0,048 in) are acceptable based on
historical specifications, but a migration to the 1,016 mm (0,040 in) maximum X-dimension should be made on
new artwork. The ITF-14 symbol's bearer bar length ratio target is 2,5:1, and the acceptable range is 2,25:1
to 3:1.

anmneanialhia Aaaran Af Aots oana nplies tha |lTE 14 baol 1o+~ ha

FOI" Ay (.A'JPIUVIULIIC CTTgrcCoTrTaota ouvur:ty, thC pruuutICn H ‘v‘v’h:ch LB A2 ™ oymuCI To—tO— 109 read ShOU|d

Ily
defing a fixed length for the symbol (in this case 14 digits) and the symbol should employ bearéryars.

Table 15 — Product package label symbol grading requirements

Symbology Data structure Grade Aperture Wavelength
EAN{UPC GTIN-8 1,5 (C) 6 mil 660 hm + 10 nm
EAN{UPC GTIN-12 1,5 (C) 6 mil 660 hm = 10 nm
EANJUPC GTIN-13 1,5(C) 6 mil 660 hm £ 10 nm
GS1q128 GTIN-12, GTIN-13, GTIN-14 1,5 (C) 10 mil 660 hm £ 10 nm
GS1{128 SSCC 1,5 (C) 10 mil 660 hm + 10 nm
ITF-14 (<0,635 mm X) GTIN-12, GTIN-13, GTIN-14 1,5 (C) 10 mil 660 hm £ 10 nm
ITF-14 (>0,635 mm X) GTIN-12, GTIN-13, GTIN-14 0,5 (D) 20 mil 660 hm + 10 nm
Codg 128 Using Data Identifiers 1,5 (C) 5 mil 660 hm £+ 10 nm
Codg 39 Using Data Identifiers 1,5 (C) 5 mil 660 hm £ 10 nm

Table 16 — Product package label symbol dimensions (intended for hand scanning)?

Symbol X'di?r:::)s bl MinifT:J;rilvsg;m)? ?r:]lr:gight Qliiet zone
Minimum_| Target | Maximum | 506t iR | neion | X.dimension | Leff | Right
EAN-13 0,264 0,33 0,66 20,73 25,91 51,82 114 X
EAN-8 0,264 0,33 0,66 17,03 21,29 42,58 7X X
UIPC-A 0,264 0,33 0,66 20,73 25,91 51,82 9X 9X
UIPC-E 0,264 0,33 0,66 20,73 25,91 51,82 9X X
ITF-TZ 0,250 0,33 0,495 TZ,70 12,70 12,70 TO 10X
GS1-128 0,250 0,33 0,495 12,70 12,70 12,70 10X 10X
Code 128 0,250 0,33 0,66 5,00 5,00 5,00 10X 10X
Code 39b 0,250 0,33 0,66 5,00 5,00 5,00 10X 10X

@  If there is uncertainty as to whether the intended use is for hand scanning or unattended scanning, the dimensions used should be
those for unattended scanning.

b Narrow element width definition is to satisfy the needs of laser-based and imager-based scanning. While the minimum is
recommended for open systems, agreement between trading partners can specify a narrower element width.
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Table 17 — Product package label symbol dimensions (intended for unattended scanning)?

Symbol X'd'(r:'n?:)s'on M'mf':;:lg;vse):‘m)??r:]m;'ght Quiet zone
Minimum Target | Maximum I;(c_’;inr:"::;l;:‘ X!:c?irmt:r:gie;n F)(O_L?r:‘a:,::‘ignm Left Right
EAN-13 0,495 0,66 0,66 38,87 51,82 51,82 11X 7X
EAN-8 0,495 0,66 0,66 31,94 42,58 42,58 7X X
UPC-A 0,495 0,66 0,66 38,87 51,82 51,82 9X 9X
UPC-E 0,495 0,66 0,66 38,87 51,82 51,82 9X X
ITF-14 0,495 0,495 1646 32,00 32,60 32,00 40X 40X
GS1-128 0,495 0,495 1,016 32,00 32,00 32,00 10X 1pX
Code 128 0,495 0,495 1,016 32,00 32,00 32,00 10X 1pX
Code 39P 0,495 0,495 1,016 32,00 32,00 32,00 10X 1pX
@  If there is lincertainty as to whether the intended use is for hand scanning or unattended scanning, the dimensions used sholild be
those for unattgnded scanning.
b Code 128 and Code 39 symbols with X-dimensions below 0,635 mm should not be printed directly on‘corrugated fibreboard.
Table 18 — EAN/UPC dimensions
Module width EAN-13/UPC-A dimensions EAN-8 dimensions
Magnification factor (nominal) mm mm
mm Width Height Width Heigh
0,80 0,264 29,83 20,73 21,38 17,05
0,85 0,281 31,70 22,02 22,72 18,11
0,90 0,297 33,56 23,32 24,06 19,18
0,99 0,313 35,43 24,61 25,39 20,24
1,0d 0,330 37,29 25,91 26,73 21,31
1,05 0,346 39,15 27,21 28,07 22,38
1,10 0,363 41,02 28,50 29,40 23,44
1,14 0,379 42,88 29,80 30,74 24,51
1,20 0,396 44,75 31,09 32,08 25,57
1,25 0,412 46,61 32,39 33,41 26,64
1,30 0,429 48,48 33,68 34,75 27,70
1,34 0)445 50,34 34,98 36,09 28,77
1,40 0,462 52,21 36,27 37,42 29,83
1,44 0,478 54,07 37,57 38,76 30,90
1,50 0,495 55,94 38,87 40,10 31,97
1,55 0,511 57,80 40,16 41,43 33,03
1,60 0,528 59,66 41,46 42,77 34,10
1,65 0,544 61,53 12,75 4410 35,16
1,70 0,561 63,39 44,05 45,44 36,23
1,75 0,577 65,26 45,34 46,78 37,29
1,80 0,594 67,12 46,64 48,11 38,36
1,85 0,610 68,99 47,93 49,45 39,42
1,90 0,627 70,85 49,23 50,79 40,49
1,95 0,643 72,72 50,52 52,12 41,55
2,00 0,660 74,58 51,82 53,46 42,62

EAN/UPC symbols for direct printing on corrugated fibreboard should not be printed with a magnification
factor less than 190 %.
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Two-dimensional (2D) symbols used on product packages

4.6.4.1 General

The two-dimensional symbologies permitted by this International Standard are

— PDF417 (reference: ISO/IEC 15438),

— Data Matrix ECC 200 (reference: ISO/IEC 16022), and

— QR Code (reference: ISO/IEC 18004).

Withi
two-g
betw
the s

Eithe|

and
techr

46.4

The
symb

The

4.6.4

Print
in 19

ISO/IEC 18004 for the“@QR Code symbology. For the product packaging application, the mini

gradé

— the recomimended print quality grade is 2,5 (B) at the point of printing the symbol,

—

n this International Standard, linear bar code symbols serve as the default symbology.

ben trading partners. Users should ensure that the scanning technology they select is"capal
ymbols they choose to read.

I 2D-capable imaging or 2D-capable laser scanning technologies can read beth linear bar g
the PDF417 symbology. Data Matrix ECC 200 and QR Code require/2D-capable img
ology.

2 X-dimension

minimum narrow element dimension “X” for the PDF417, Data Matrix ECC 200, an
ologies shall be 0,254 mm. The recommended X-dimensions for each symbology are

,254 mm for PDF417,

, 38 mm (cell size) for Data Matrix ECC 200,.and

,38 mm (cell size) for QR Code.

-dimension shall be determined by.the printing capability of the supplier/printer of the label.
3 Print quality

quality shall be tested(inyaccordance with ISO/IEC 15415 and the reference decode algorith
O/IEC 15438 for «the PDF417 symbology, ISO/IEC 16022 for the Data Matrix sym

e should be 1,5/5/660 (= 10 nm), where

neasurement aperture = 0,125 mm (0,005 in), and

The use of

imensional symbols and the specific two-dimensional symbol to be used shall be-mufually agreed

le of reading

ode symbols
ge scanning

d QR Code

ms contained
bology, and
mum symbol

— light source wavelength = 660 nm + 10 nm.

4.6.4.4 Error correction level

The PDF417 symbol error correction level depends on the number of data codewords. A minimum error

corre

ction level of 3 is recommended.

There are two types of Data Matrix symbologies: ECC 000-140 with several available levels of convolutional
error correction, and ECC 200, which uses Reed-Solomon error correction. Within this International Standard,
only ECC 200 is recommended. Data Matrix ECC 200 uses the automatic error correction as specified in

ISO/I

© IS0

EC 16022.
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QR Code shall use error correction level “M” as specified in ISO/IEC 18004.

4.6.4.5 Syntax and semantic recommendations

Symbols compliant with this International Standard should use the semantics specified in ISO/IEC 15418 and
the syntax specified in ISO/IEC 15434.

4.6.5 Data

carrier/symbology identifiers

Product package applications that require a distinction between different symbologies/data carriers and
options within a symbology/data carrier should use the methods specified in ISO/IEC 15424.

4.7 Label
471 Labe
The dimensi

needed for th

4.7.2 Labe

Label layout
symbols will

When multip

care should e taken to avoid layouts that inhibit scanning the individual data elements. The layout of the

should be deg

Examples of

4.7.3 Examples of label layout

4.7.31

size and layout
size
bn of the label should suit the dimensions of the package and may be dependent on the §

e required information.

layout

refers to the positioning of the fields on a label. Layout of-linear bar code or two-dimens
Hepend on the available space on a label, packaging technigues and other factors.

e bar code symbols or two-dimensional symbols areto be placed in line or in contiguous f
signed to accommodate the package size and sheuld facilitate scanning of the bar codes.

label layouts for patterns are shown in the following figures.

Figures 5 and 6 give examplesof labels with linear bar codes and human-readable informati

pace

ional

elds,
label

pN.
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4 Timmy T-Shirt h

1054 MF 010A

012345 " 678900

50% Polyester 50% Rayon
Made in E.U.

\ Mardi Gras

10/

Smelly Mature Cheese

Batch: 123ABC

Best before: 21 March 2001
NET:
0,455

Euro/kg
9,10

235151 ¥ 70410

EURO
4,10

J

Figure 5 — Examples of bar code and HRI for GS1 (not to scale)
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24x8 Super Cleaner

5009875610001

8

(Qary

-

[ (1P) SPLR PART \
Chip Capacitor
(12V) DUNS SPLRID
325711
| .
110780 -Division PGV-

Made in Japan

Date: 2002-11-11

J

Figure 6 — Example of Code 39 bar code and HRI for Data Identifiers (not to scale)
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Ref. MEDIX37

Expiry Date: 2012-12-30

[LOT] L27385

4.7.3.2

30

+ELOOMEDIX371/$$512365L.27385T

Figure 7 — Example of Code 39 bar code and HRI for HIBCC (Data Identifiers) (not to.scale)

N—

l.l

DUNS SPLR ID SPLR PART LOT#” QTY
MH80312 110780 21

DUNS SPLR ID
043325711

SPLR PART
MHB80312

LOT #
110780

Figure 9 —Example of Data Matrix with DIs

(not to scale)

Figure 8 — Example of PDF417 with DlIs (not to scale)

Figures 8, 9 and 10 give examples of labels with 2D symbols and human-readable informatig

(DUNS SPLR ID

SPLR PART o

043325711 E i
]
o

MHB80312
LOT# QTY
110780 21

- J

Figure 10 — Example of QR Code with DI

(not to scale)

]
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3

information.
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Figure 11 gives an example of a label with linear bar codes, 2D symbol, and human-readable

( (25P) DUNS + SPLR PART

UNO043

(1T) LOT #

32

4.7.4

Labe
that f

110780

(Qary

21

A

SPLR DATA

5711MH80312

\

Fine Products Ltd.

Fixed Ceramic Glaze
Chip Capacitor

-Division PGV-
Made inJapan

Date:2002-11-1

Figure 11 — Example of linear bar code-Symbols and PDF417 with Dis (not to scale)

Label location

location refers to the positioning ef the label on the package. Each label should be located|in a position

bcilitates scanning. Various examples are shown in Figures 12 to 17.

Figure 12 — Tape-and-reel reel (not to scale)

© IS0

2010 — All rights reserved
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Higure 14 — Bag (not to scale)

Higure 16 — Box (not to scale)

Figure 15 — Box of tubes (not to-scale)
(Tubes are multiple comporients)

Figure 17 — Box of components (not to scalg)
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Annex A
(informative)

Direct printing of linear bar code symbols on corrugated fibreboard?)

A1

This

corrugated fibreboard using printing equipment commonly available in the corrugated industry: Ir
on cqrrugated boxes is also included.

Typidal symbologies direct printed on corrugated fibreboard include the following.

— Interleaved Two of Five (ITF, ITF-14)

— WPC-A and EAN-13. These are the 12 and 13 charagter versions of the retail checkout code
— Code 128 (a subset of Code 128 is referred to-as;GS1-128)

— Code 39 (also referred to as Code 3 of 9)

Sophiisticated multicolour corrugated fibreboard printing presses and pre-print liner presses have

to hqgld tighter dimensional tolerances~when compared to conventional two and three-colou
fibreloard printing equipment. Theseumore sophisticated printing presses, upon completion of su

may

Stangard. The key requirement is trial and error to understand a given piece of printing

dime
of co

A.2

+ Most frequently printed as ITF-14 and otherwise known as:the “Corrugated Case

+ This symbology may also be used by customers in a shortened form for their own intern

Scope

annex is intended to provide information on the direct contact printing of linear bar codg

“Shipping Container Symbol”, or the “Warehouse Code”

needs

be able to print smaller magnification factors of various bar codes than referenced in this

nsional limitations. However, the notations on print contrast (symbol contrast) are applicablg
rrugated fibreboard.printing equipment from older two-colour presses to new multicolour pre-

Safety precautions

symbols on
k jet printing

Code”, the

Al distribution

he capability
, corrugated
cessful trials,
International
equipment's
for all types
print presses.

If paper knives or cutting tools are used in sample preparation, appropriate care should be tak¢n to prevent

knife
neve

A3

cutsy If verification devices have a laser light source, care should be taken to ensure the li

ght source is

[ directed at the human eye

Printing plates

Comments on printing plates are applicable to photopolymer and laser engraved rubber. For best results,
moulded rubber printing plates, even if available, should not be used for printing bar codes on corrugated
fibreboard.

2) This informative guidance was originally created by and has been reprinted with the permission of the Fibre Box Association,
25 Northwest Point Boulevard, Suite 510, Elk Grove Village, IL 60007; +1 847 364 9600, http://www.fibrebox.org/.
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Bar code printing plates should be purchased such that the width of bars in the printing plate are delivered to
the corrugated fibreboard printer at a finished X bar dimension at the bottom range of the tolerance of the
symbology, and magnification factor of that symbology, being printed. (See Note 2 below.) The finished bar
width is to be the dimension specified by the printer at —-0,000/+0,025 mm

NOTE 1 This practice is necessary because direct contact printed bar code symbols “print” wider than the actual width
of the bars in the printing plate due to ink absorption (wicking) as well as distortion caused by the pressure of the
impression cylinder against the substrate. The difference between the nominal bar dimension and the specified bar width
for printing plates is called bar width reduction (BWR). Both wide and narrow bars have the same BWR. In addition, the
bar code's “spaces” in the printing plate are correspondingly wider than nominal by the same BWR dimension that is used
to narrow the bars. The net result is that the overall symbol length of both the printing plate and the printed symbol meets
the nominal dimension specified for the symbol. Ordering printing plates in the above described manner gives the printer
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h on the printing plate and the finished printed bar dimension) while still being dimensionally “in spec®!

100 % magnification, Interleaved 2 of 5 (ITF) symbol.

bar dimension specification in the example is 1,016 mm + 0,305 mm. Therefore) the narrow
bd photopolymer printing plate should be 0,711 mm -0,000/+0,025 mm.

ing plate wear should not affect bar width significantly. Any.slight wear of the bar edges s

hat completely surrounds the bar code symbol~and its “quiet zone”. (See GS1 G¢g
5.) While specifications for other bar codes do pot require bearer bars, the use of bearer ba
t printing of all types of bar codes is very strongly recommended in order to produce the
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bw bar dimensions for the symbolsize and magnification factor being printed. There have
nces of quiet zone failure based on squeeze out of the bearer bar. It is strongly recommg
ed printers specify a minimum~quiet zone of 12 times (12x) the nominal narrow bar of the sy
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r to the printing.press direction) configuration. The printing plate maker has the responsibi
the bar codel printing plate to the corrugated printer's specifications, taking into accoun
hmodationfor a “stretch factor” for the stepladder configuration.

me« corrugated customers supply printing plates to corrugated plants,
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bars

other reason for ordering printing plates with bars at the full minus of the tolerance is that scanners t¢nd to
“read” bar cogles with narrow bars more easily than they “read” bars that are “fat” (printed on the “wide” side

bf the
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hting plates for direct contact printing the ITF symbol on corrugated substrates should have a
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pplied printing plates should communicate a clear understanding of the corrugated pri
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specn‘lcatlom (requirements)—Tor—oar—CcodeprintmMg—pPrates—to—their—Ccustomers—and—in—some—mstances

their

customers' customers. Minimum sizes of the various codes that the corrugated printer will print and the
finished printing plate bar dimensions specified for typical magnification factors of these bar codes should be
included in such communication.

The plate maker should always supply a “proof” of the bar code printing plate. The proof is useful to check off
the human-readable characters. The customer should also sign off on the proof, affirming that the human-
readable characters are those that are intended and which match the product being packaged.

The finished bar code printing plate should be within +0,050 mm of the calliper (height) of the other printing
plates in the mount (prior to mounting).
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The durometer of printing plates today is typically between 30 and 40 (Shore A units) and this range of
durometer values has proven to work well on most substrates for direct contact printing bar codes on
corrugated.

It is always helpful to work with printing plate and ink suppliers if questions or problems arise with regard to
successful bar code printing.

With the use of liquid or sheet photopolymer printing plates, most issues with regard to ink acceptance, ink
release, and substrate acceptance have worked themselves out. Should box plants have problems with ink
transfer (insufficient, excess, or “wicking”), box makers, in addition to consulting with their ink and printing
plate suppliers, should involve their liner supplier(s). It is possible that a high-holdout substrate, common in
some-fait-bleached-o abserbenth posst fficient, could
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ng machinery. Whether a film master or a direct computer generated imagejs‘Used, the req
rinting plate maker is to produce the finished printing plate to the specifications of the corry
ted previously. The film master, when used, is part of the printing platesmanufacturer's pro
haker's process.

Printing plate areas of disagreement

bde printing.

corrugated printers do not mix photopolymer.and rubber plates on the same mount, altho
ut any apparent degradation in bar code quality.

corrugated printers do not incorporateany new bar code printing plates into an existing m
pbusly used printing plates (slugging).\However, some corrugated printers use the mounter prj
b older plates so that all plates in.the finished mount are at nominal 0,127 mm.
ternative to slugging for one-colour jobs (or where the total number of colours required is ¢
umber of colours on the printing press) is to print the bar code on an unused printing statior]
irns a one-colour job into a two-colour job, even if both colours are the same.

corrugated printers advocate the use of thin printing plates plus the use of a compressible

rate, thereby-minimizing bar width growth due to squeeze or deformation of the printing {
j the printing process.

[ printers have experimented with thin printing plates mounted on a solid built-up backing

ponsibility of
gated printer
cess, not the

practices for

igh some do

bunted set of
pofer to build

ne less than
. Essentially,

backing. The

y is that the gompressible backing will provide some “give” as the printing plates make contact with the

late material

to meet the

II;plate thickness specification of the printing press cylinders. The theory here is that the red

uced amount

of material in thin plates will deform less than conventional height plates under operating conditions.

Yet many corrugated printers produce excellent bar codes with traditional 6,350 mm calliper printing plates
with no special backing.

Many corrugated printers believe that bar code quality deteriorates when symbology printing is done with the
bars perpendicular to the press direction (stepladder configuration) or when the bars are printed perpendicular
to the corrugated flute direction. In the former situation “stretch” is not perfectly controllable. In the latter
situation, if the substrate has any “washboarding” (a controllable corrugator problem, not a printing problem)
the bars may print wider at the crossing of each flute.
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Given the divergent viewpoints of corrugated printers on the subject of printing plates, it is not surprising that
different plants develop different, yet successful, procedures with regard to printing bar codes. The
recommendation with regard to printing plate practices is for each plant to document its successful practices
and operate in accordance with those practices, even if extra expenditures for printing plates are necessary.

Where customer involvement is required because customers provide printing plates, the documented
practices should be shared with those customers so that printing plates meeting the plant's specifications can
be provided. When customers supply common printing plates to more than one corrugated supplier, a slightly
different bar code printing plate may have to be supplied to each corrugated supplier for the same final print
job.

A.5 Ink

Users should specify and printers should use a colour in combination with a substrate that,will meet the
symbol contrast requirements of the symbology being printed.

EXAMPLE The colours shown below (see Flexo Colour Guide, Reference [33]), when printed using good quality ink,
and when combined with the nominal reflectance range of natural kraft-coloured substrates, have been shown to bg¢ able
to meet an ISQ/IEC 15416 “D” (0,5/20/660) minimum grade for symbol contrast when printing-the ITF-14 symbology.

GCMI 3086 Blue

Good

GCMI 31 Blue
GCMI 32 Blue
GCMI 34 Blue
GCMI 300/Blue
GCMLI394 Blue
GEMI 20 Green
GCMI 21 Green
GCMI 24 Green
GCMI 25 Green

Best Fair

GCMI 90 Black GCMI 38 Blue
GCMI 30 Blue GCMI 387 Blue
GCMI 33 Blue GCMI 3213 Aqua
GCMI 39 Blue GCML2008 Green

GEMI 523 Brown

Marginal (trial with customer
before using)

GCMI 3229 Blue
GCMI 29 Green
GCMI 52 Brown

For white top and full bleached substrates, a wider range of colours may be used. It is recommended that box
plants go through a trial process to confirm that a given colour will meet the ISO/IEC 15416 symbol contrast
requirements for the symbol being printed.

Many symbologies require an ISO/IEC 15416 “C” [1,5/6 or 10 (depending on the symbology)/660] grade as a
passing grade. Symbols requiring an ISO/IEC 15416 “C” as a passing grade cannot be printed on natural
kraft-coloured liners and still meet the “C” grade requirement as the symbol contrast grade will typically be a
“D”. See A.7.2.2.
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A.6 Production practices

A.6.1 Recommended machine conditions
— All rolls — concentric (TIR) within 0,050 mm.
— All rolls — parallel within 0,050 mm.

— The combination of TIR and out-of-parallel between any pair of adjacent rolls — within 0,076 mm.

— Il nip pninf ndjllei‘mnnfe (enf hy the npnrafnr) n gnnr‘l \A/nrl{ing condition

— Al components in the machine clean and free of any ink residue or other foreign material,
A.6.2 Operating practices

A.6.2.1 Printing plate mounting
The preferred method is to mount printing plates “in the curve” using a “mounter proofer”.

The lhuman-readable characters of the bar code symbol should never be altered or separated ffom the main
part of the bar code printing plate.

Printing plates should be mounted on a carrier sheet at ¢the locations and to the dimensiopal accuracy
specified by the customer.

Oncg a bar code printing plate is mounted on a.carrier sheet, it should be left intact. R¢gmoving and
remopunting negatively affects quality and accuracy,ofbar code printing.

All priinting plates mounted on the carrier sheet(bar code plates and other plates) are to be mgunted to the
presg's printing cylinders' specified total height (thickness) with a tolerance of +0,127 mm.

A.6.2.2 Ink

Ink riinning viscosity and pH should be maintained to meet conditions of the substrate without| smearing or
fading of the colour of the printed graphics.

A.6.2.3 Operating variables

The durometer of.the printing plates, the anilox roll cell screen, the ink volume capacity of the anilox roll, and
the wiper roll<dyrometer all contribute to variation in the printing process, and should be syrichronized to
provide the best quality printing.

Printing-impression should be adjusted carefully to avoid slippage, insufficient ink application (from insufficient
impression), or excess bar width growth and haloing (from too much printing plate impression or excess anilox
roll to printing plate pressure).

Adjustment of the “anilox roll to the printing plate” pressure should be made to ensure proper ink application to
the printing plates. Too light = no ink. Too much = burning up plates, causing surface degradation of the
printing plates. Excess anilox roll to printing plate pressure can also lead to ink build-up on the printing plate
edges, resulting in a condition similar to “haloing”.

The wiper blade or wiper roll should be adjusted properly to the anilox roll to allow for proper ink film to be
transferred to the printing plates.
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