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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
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proteatfres—Hsea—to—aeverop—ta e ehtana—tn ~—irrefrdea—tor— trther—+aatiatenance are
ribed in the ISO/IEC Directives, Part 1. In particular, the different approval criterianeeded for the
Fent types of ISO documents should be noted. This document was drafted in acéordance with the
rial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this documént may be the subject of

patel
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it rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
atent rights identified during the development of the document will be in the Introdug¢tion and/or
e [SO list of patent declarations received (see www.iso.org/patents);

frade name used in this document is information given for the-éonvenience of users gnd does not
[itute an endorsement.

in explanation of the voluntary nature of standards;, the meaning of ISO specifi¢ terms and
pssions related to conformity assessment, as wellvas information about ISO's aglherence to
World Trade Organization (WTO) principles in‘the Technical Barriers to Trade| (TBT), see
.iso.org/iso/foreword.html.

This

This
revis

The main changes are as follows:

— 1
\

Any

complete listing ofthese bodies can be found at www.iso.org/members.html.

document was prepared by Technical Commiittee ISO/TC 20, Aircraft and space vehicles.

second edition cancels and replaces theéfirst edition (ISO 21849:2006), which has been technically
ed.

n 5.2, A.8, B.8 and B.15, incliided an option for use of the enterprise identifier MFR as ¢qual to CAG
vith 5-character enterprise identifier assigned by the issuing agencies with issuing agency codes
IAC) VFS and KRU.

feedback or questions on this document should be directed to the user’s national standprds body. A

©ISO

2022 - All rights reserved v


https://www.iso.org/directives-and-policies.html
https://www.iso.org/iso-standards-and-patents.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/members.html
https://standardsiso.com/api/?name=18eda0eed1d8056226cdba51485d60b6

ISO 21849:

2022(E)

Introduction

The accuracy of data collected and exchanged by trading partners can be improved by using automatic
identification technologies in lieu of manual key entry. Automatic identification technologies include
matrix symbologies, linear bar code and radio frequency identification (RFID) tags (Annex I).

Employment of automatic identification technology provides an accurate, timely and efficient method
of data entry and facilitates data transfer and storage for computerized information management

systems.

This docu
identificati
and config
described i
dispatch, in|
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(Annex H).
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direct ben
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to use mmachine-readable media to obtain accurate and timely data;

ve a life cyclesmeasured in years, normally are repairable, and often are upgraded to 4
n; change ef‘'ownership over their life cycle is commonplace. Normally industrial products

n and traceability that supports life cycle management of a product regardless of owiie

ration changes (Annex C). Use of the product identification and traceability guiddli

this document enables repeatable processes for error free data entry, pdrt trac
entory, maintenance, import/export, detection of unapproved parts and tepairs.
a repeatable process and data structure allows industry partners to shafre)data effici
The macro-processes of product data management, asset management, configur
t, reliability and maintenance management, and product performanc¢eymanagement ar
iciaries of the product identification and traceability schema defined in this document

nt of a common set of data and well-defined definitions-and formats for pr¢

product life cycle information. The specific requirements“that the product identific
lity schema defined in this document fulfils are as follows:

de a unique, permanent identification for the life of’the product;

ide a schema which meets engineering, eperational, and logistics identification
lity needs;

de a schema which is independent:of marking, symbology and recording media techno

de a structure which allows‘data to be exchanged without the use of data mappers (c
‘e/translation tables), thpoughout an enterprise and with trading partners, while t4
ge of the World Wide Web.

f this documentiis*industrial products within the aircraft and space sectors. Indu

in the refail marketplace.

h te uSe automated identification processes should be a cooperative effort by trg
tlin an industry and between industries to achieve more timely data input, data accy
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Aircraft and space — Industrial data — Product
identification and traceability

1 Scope

This document specifies the requirements for a product identification and traceability schema for

life ¢
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u
prod‘tlcts/parts where desired.

Normative references

ification information needed for traceability of a product for its life cycle. It also provi
tures for use with automatic identification technologies that support product/part li
hgement activities.

document defines a structure and rules for establishing a unique idenfifier for p
ification and traceability. The rules and structure provide sufficient ‘Options to supj

operability, improved business processes and efficiency across multiple users and ap
line-readable media technologies.

q

for life cycle product/part traceability, configuration; reliability, maintenance,
rmance management purposes.

ecifies the data carriers appropriate for representing the product data in a machine-reg
issociated dimensional and quality parameters.

fic implementation guidelines can be developed by industries or trading partners tg
iples defined in this document.

gh primarily intended for aircraft@nd space products/parts, this document can be uj;

following documents$ are referred to in the text in such a way that some or all of t
Fitutes requirements’ of this document. For dated references, only the edition cited
ted references;the latest edition of the referenced document (including any amendme

EC 646, Information technology — ISO 7-bit coded character set for information interchd

601-1:2019, Date and time — Representations for information interchange — Part 1: Ba{

1S0/

m essential
des the data
e cycle data

roduct/part
port various
to support
plications of

document also defines and establishes repeatable processés)to allow efficient exchange of product

nd product

adable form

employ the

ed for other

heir content
applies. For
hts) applies.

nge

ic rules

EGy15415, Information technology — Automatic identification and data capture techn

fques — Bar

code

SYTDoL priftquality test Specification — 1 Wo-aiTensiondl Symbols

ISO/IEC 15416, Automatic identification and data capture techniques — Bar code print quality test
specification — Linear symbols

ISO/IEC 15417, Information technology — Automatic identification and data capture techniques — Code
128 bar code symbology specification

ISO/IEC 15418, Information technology — Automatic identification and data capture techniques — GS1
Application Identifiers and ASC MH10 Data Identifiers and maintenance

ISO/IEC 15434, Information technology — Automatic identification and data capture techniques — Syntax
for high-capacity ADC media
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Unique identification — Part 2: Registration procedures

ISO/IEC 15459-3, Information technology — Automatic identification and data capture techniques

Unique identification — Part 3: Common rules

ISO/IEC 15459-4, Information technology — Automatic identification and data capture techniques

Unique identification — Part 4: Individual products and product packages

ISO/IEC 15459-6, Information technology — Automatic identification and data capture techniques

Unique identification — Part 6: Groupings

ISO/IEC 164
Matrix bar ¢

ISO/IEC 163
39 bar code

ISO/IEC 18(
Code bar co(

ISO/IEC 197
Harmonized,|

Common Su
Extensible N
GS1 General
SAE AS9132

3 Terms

For the purposes of this document, the terms-and definitions given in ISO/IEC 19762 and the follo

apply.
ISO and IEC

ISO Onl
IEC Eleq

3.1
alphanume
character sd

22, Information technology — Automatic identification and data capture techniques
pbde symbology specification

88, Information technology — Automatic identification and data capture techniqies —
symbology specification

04, Information technology — Automatic identification and data capture techniques -
le symbology specification

62, Information technology — Automatic identification and data eapture (AIDC) techniqu
vocabulary

pport Data Dictionary (CSDD), Air Transport Associatior

larkup Language (XML) 1.0, W3C

Specifications, GS1

(EN9132) (SJAC9132), Data Matrix Quality Requirements for Parts Marking

and definitions

maintain terminology databases for use in standardization at the following addresses

ne browsing platferm? available at https://www.iso.org/obp

tropedia: available at https://www.electropedia.org/

ric
t thateontains both letters and digits and may contain special characters

Data

Code

L OR

wing

3.2

conformance class
category of data representation specified in terms of the variability allowed for the data content

3.3

data delimiter
character or set of characters which separates data elements in a string of data elements

3.4

enterprise identifier
code uniquely assigned to an enterprise by an issuing agency

Note 1 to entry: The issuing agencies shall be assigned by the registration authority of ISO/IEC 15459-2.

© IS0 2022 - All rights reserved
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Note 2 to entry: The term "enterprise identifier” is equal to the term "Company Identifying Number" defined in
ISO/IEC 15459-3.

3.5
forward oblique stroke

/

special character used to separate data elements in a data string
Note 1 to entry: It is character value 47 in ISO 646.

3.6

in-service product/part
product/part for which the original manufacturing process, including application of theyidentification
symlhology, has been completed and which is no longer an asset of the manufacturerg-0r,portion of the
entefprise which owns the manufacturing process

3.7
limited marking space
space available on the product/part which is insufficient for a machine-readable symbol anfl associated
human translation representing the essential data for the conformance class (3.2)

3.8
optipnal data
datawhich is not essential to provide a unique identifier for product/partidentification or configuration
management/control (part number), but provides supplementary information relative to the product/
part

EXANIPLE Traceability data.

3.9
syntpx
set df rules defining the way in which data-is put together with appropriate identifiers| delimiters,
separator character(s), and other non-datacharacters to form messages

Note [l to entry: Syntax is equivalent to grammar in spoken language.

3.10
text element identifier
TEI
strinig of four charactérs(three upper-case alpha characters followed by a space chafracter) that
precedes a given datafield and defines the data that follow

4 Product/part identification and traceability process

4.1 | Géneral provisions

In order that automated processes can be used to identify and facilitate "cradle to grave” traceability of
products/parts, a product identification and traceability schema is defined in this document.

The use of text element identifiers is the preferred semantic for use in this process. GS1 application
identifiers or ASC MH10 data identifiers may be used with trading partner agreement.

The standard data and formats described herein are structured to be compatible/interoperable
with most types of machine-readable media and human translation. Standard data formats for the
identification of both new and in-service products/parts are provided. The use of two conformance
classes allows the product identification schema to be widely employed.

The architecture of unique identification using a single data construct shall be referenced as defined in
ISO/IEC 15459-3, ISO/IEC 15459-4, ISO/IEC 15459-6.

©1S0 2022 - All rights reserved 3
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The applicable character set to be used for data encoding shall be the International Reference Version
(IRV) of ISO/IEC 646.

For direct part marking, Data Matrix (in accordance with ISO/IEC 16022) or QR Code (in accordance
with ISO/IEC 18004) shall be used. Direct part marking is considered the most permanent of the
machine-readable media techniques for providing life cycle identification of products/parts.

NOTE Unless otherwise stated, this document uses the term “matrix symbol” to refer to both Data Matrix
and QR Code symbols.

For labelling or nameplates, either a matrix symbol, as above, or linear bar codes, namely Code 128 (in

accordance ra't;h ISO/IEC 15417) or Code 39 (in accordance with ISO/IEC 16388) shall be used.
This document makes provision for the use of RFID tags for the representation of both statid and

dynamic data in a tag affixed to the part, to enable additional operational processes to be perfermgd.

o

x G.

This documgnt also provides a legacy product/part identification schema, which is defined in Ann

4.2 Prodyuct/partidentification and traceability decision tree diagram
Figure 1 is q decision tree diagram which illustrates

— the progluct/part identification and traceability schema,

— the thrge essential product/part identification data elements, and

— the diff¢rence between a serialized and a non-serialized product/part.

PRODUCT/PART IDENTIEICATION/TRACEABILITY

YES SERIALIZED NO

PRODUCT/PART

ENTERPRISE PERMANENT ENTERPRISE
| IDENTIFICATION | IDENTIFICATION | IDENTIFICATION |
SERIAL NUMBER LOT NUMBER*
ESSENTIAL
DATA
PRODUCT/PART PRODUCT/PART
IDENTIFICATION IDENTIFICATION
[ TRACEABILITY | [ TRACEABILITY |
OPTIONAL I ELEMENT I I ELEMENT |
DATA 0 0

L o | L

a  Permanent identification which shall be used for a lot of products/parts.

Figure 1 — Product/part identification and traceability decision tree diagram

Permanent identification for the life cycle of the product/part includes both the enterprise identification
and the serial or lot number contained in a matrix symbol or on a label. The product/part identification
(part number), which is used primarily for configuration management, is in a separate/second matrix
symbol or on a separate/second label. This schema allows the product/part identification number to be
updated when the form, fit or function changes without altering the permanent identification matrix
symbol or label.

4 © IS0 2022 - All rights reserved
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Conformance classes

Permanent machine-readable media product/part identification has two approaches to the
representation of data, known as conformance classes. The conformance classes shall apply to direct
part marking, labels, nameplates, RFID tags and other forms of machine-readable media. The data
elements associated with the two conformance classes are specified in Tables 1 and 2. Any stream of
data complying with a conformance class specified in Table 1 or Table 2 may be input to product life
cycle processes and be represented in machine-readable media.

Conformance class 1 is the approach using only specified TEI data elements. Using specified well-
defined data elements minimizes transmission, storage and retrieval times. Trading partners may agree

on a(
part;
ship

Confj
time
part
class
alreg
ident
conf

Trad
betw

5.1

Conf
prov
of th

which require life cycle traceability for decades; for example, industrial produets
, turbine engines and conveyance power generation equipment.

to exchange data than conformance class 1. Conformance class 2 provides examples

dy in place, for which a business case cannot be made to change.to conformance cla

rmance class 2 and may agree on additional data elements.

Conformance class 1

Purpose

hse that are identified by lot.

e products/
ike aircraft,

brmance class 2 provides a more flexible approach which can require more“markinjg space and

of product/

identifiers to be used in place of the precisely defined standardized datd,elements in donformance
1. Conformance class 2 is intended for use by trading partners wholhave product/part identifiers

5s 1 specific

ification requirements. Trading partners shall agree on the product/part identifiers t¢ be used for

ng partners need to agree on which conformance class to-€mploy in order to obtain interoperability
een multiple users, but conformance class 1 shall be the'default if no agreement is in pjace.

brmance class 1 is an approach using only specified TEI data elements for product identification. It
des both for the identification of products and parts that are serialized and for the identification
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5.2 Detailed requirements

5.2.1 General

Table 1 — Conformance class 1

Essential data

Data element

TEI Valid values/size

Enterprise identifier @ b

CAGE/NCAG CAG® 5 characters, alphanumeric
DUNS DUN 9 characters, numeric

GS1 EUC 6 to 13 characters, numeric
Unique product/partserial number (for | SER 1 to 15 characters, alphanumerijc
serialized products/parts only) @ d.¢

Enterprise Iqt number (for products/ |LTN 1 to 15 characters;alphanumerijc
parts identiffed by lot only) ©

Current product/part identifier PNR 1 to 15 characters, alphanumer]c

Optional data

Traceability

element(s) & To be determined by trading partners

a  Permanei

within the en
combined ele
product/part
the use of TEIl
enterprise ide

b Selection

Where en
should be phal
the issuing ag]
(IAC) KRU (ot

d  Unique p1
the enterprisg
original many

SER shall
TEIs shall be

f The currg
product/part
to one or morg
separate froni
fit or function|
assigned by tH

C

e

g8  Traceabil

the combined element TEI is UST (universal serial tracking,number). Permanent identification, bas
SER, LTN, USN, UST, in all cases is considered as belonging\to the conformance class 1. The combinat
ntifier, PNO and (LOT or SEQ) is also considered as belongihg to conformance class 1.

of the enterprise identifier(s) to be used shall be detefmined by the trading partners.

hployed in existing applications, MFR shall be considered equal to CAG. As business conditions permit
sed out in favour of CAG. MFR may be used as equal to CAG with 5-character enterprise identifier assign|
encies for ISO/IEC 15459-2 with issuing ageney codes (IAC) VFS (letters K,L,M,N in the first position of
her characters in the first position) andletter «O» in the last position of code.

oduct/part serial number (SER) shall, be assigned by the original manufacturer and shall be unique W

facturer, the TEI for unique cofnponent identification number (UCN) shall be used.

be used for parts which are serialized and LTN for those which are identified by lot number. Only one of
ised.

nt product/part identifier (PNR) shall be assigned by the organization responsible for configuration
The responsible©rganization is normally engineering. The current product/part identifier shall be ass
like units which-have the same form, fit and function. The current product/part identifier marking shoy
the permanentidentification marking so that it can be updated over the life cycle of the part when the
changes.Kopa non-serialized part defined in an international/national standard, the part number shoy
e organization controlling the standard, e.g. AIA, SAE.

ty.data element selection sequence precedence shall be as follows.

First, as id

it identification is the combination of the enterprise identifier and thé unique product/part serial nul
terprise identifier. When using CAGE/NCAGE as the enterpriseidentifier, space may be saved by uf
ment. For a new product/part, the combined element TEI is USN.funiversal serial number); for an in-se

mber
ing a
rvice
bd on
on of

MFR
ed by
ode),

ithin

identifier of the manufacturer. #f.the serialization is being accomplished by an organization other than the

these

f the
gned
Id be
form,
Id be

Second, as identified and defined in the Air Transport Association (ATA) Common Support Data Dictionary (CSDD).

For a listing of additional data elements, contact A4A Publications Department (see https://publications.airlines.org/).
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5.2.2 New serialized product/part requirements

5.2.2.1 Required data elements
For a new product/part, the following data elements are required.

a) Permanent unique identification of the product/part throughout its life, in a matrix symbol, or on a
data plate/label, or in an RFID tag. This shall consist of

1) anenterprise identifier for the manufacturer (CAG, DUN or EUC) (see A.1, A.3 and A.4), followed

Whe

The
b)

The

ident
part,
the (
uniq

NOTH
prodiict/part identification schema defined in this do@ument.

5.2.2

The
sym
sym

trace
orde

5.2.3

For 4
cont{

spec
origi

com

number or the current owner’s en

gymbol or data plate/label to easily allow for necessary changes ‘ever the life of t}
)

by

) aunique product/part serial number (SER) (see A.7).

fombined element TEI is USN (see A.8).

Lurrent product/part identifier (PNR) (See A.2). This data element.shall be in a se

q

Figures 2 b) and 3 b) for examples).

tinique product/part serial number shall be a unique numberwithin the manufacturer
ifier. The unique product/part serial number shall remainrconstant during the life of t
even if the current product/part identifier is changed.due to a form, fit or function (
riginal manufacturer shall use the unique product/part serial number. All others s
le component identification number (UCN) (see A.6).

Annexes D and E identify the equivalent application identifiers and data identifiers

.2 Optional traceability data elements

optional traceability data elements shall be agreed between trading partners. W
ols are being used, the optional traceability data elements shall be contained in a sep
ol, i.e. a third symbol, additional to those provided for by 5.2.2.1 a) and b). For an R
ability data elements shallfollow the essential data elements. Refer to Table 1, footn
- of preference when seleeting traceability data elements.

In-service serialized product/part requirements

h using CAGE/NCAGE as the enterprise identifier, space may be saved by using a‘dombifed element.

rond matrix
e part (see

s enterprise
he product/
hange. Only
hall use the

to use in the

'hen matrix
irate matrix
FID tag, the
ote 8 for the

should first

serialized preduct/part that is already in service, the current product/part owner

que component

erpri

enternrice
se identifier and uni

be the permanent identification for an in-service serialized product/part.

a)

Permanent identification for the product/part, consists of the following.

ict the original manufacturer to determine if the company will provide a unique p

1) The current owner’s appropriate enterprise identifier (CAG, DUN or EUC) (see A.1, A.3 and A.4).

2) A unique component identification number (UCN) (see A.6) assigned by the current owner
in place of a unique product/part serial number. The UCN number shall be unique within the

owner's appropriate enterprise identifier.

NOTE UCN is used when serialization is accomplished by an organization other than the original

manufacturer of the product/part.
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3) When using CAGE/NCAGE as the enterprise identifier, space may be saved by using a combined
element. The combined element TEI is UST (see A.9).

b) For the current product/part identifier (PNR), the requirements specified in 5.2.2.1 apply.

5.2.4 Examples of serialized product/part marking

Figures 2 and 3 are illustrative only and show examples based on the CAGE/NCAGE Code enterprise
identifier. They are not necessarily to scale; encoded data may not meet the quality requirements
specified in this document.

. CAG 2D671
AT
SER ABC333-001

S L

3 PNR F100200300400AP
0 O

a) Data encoded inCode 128 format

CAG 2D671
i “SER ABC333-001

@ PNR F10020030040AP

b) Data.encoded in Data Matrix format with human translation added

Key

1 enterprise-identifier

2 unique product/part serial number
3 current product/part identifier number

Figure 2 — New product/part
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CAG K6807

0 W,

UCN BA123-987

“ L LAY

3 PNR F100200300400AP

00 O 0

a) Data encoded in Code 128 format

e CAG K6807
Y

% UCN BA123-987

@ PNR F£0020030040AP

b) Data encoded in Data:Matrix format with human translation added
Key
gnterprise identifier

2 ynique component identification number
durrent product/part identifier number

Figure 3 — In*service product/part or where serial number not assigned by the griginal
manufacturer

5.2.§ Requirements for product/parts identified by lot

5.2.27and 5.Z.3 apply, except that enterprise lot number (LTNJ (See A.5]) shall replace unique product/
part serial number (SER).

If it is necessary to provide a further breakdown of the lot, the appropriate TEI is batch item
identification (BII) (see B.4), which shall only be used as optional data and only in conjunction with the
primary lot identification.

6 Conformance class 2

6.1 Purpose

Conformance class 2 allows for the use of a more flexible range of product/part identifiers than the
precisely defined standardized data elements in conformance class 1, and is intended for use by trading
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partners. Trading partners shall agree on the product/part identifiers to be used and may agree on
adding additional data elements.

6.2 Detailed requirements

Conformance class 2 follows similar overall principles to conformance class 1 in requiring an enterprise
identifier and primary and secondary product/part identifiers. Table 2 sets out examples of the data
elements that may be represented, but is not an exhaustive list as trading partners shall agree on the
data elements to be included.

Table 2 Conformanceclass ?2

Essential data

Dat4 element type Data element examples Data qualifier/acceptable values
Enterprise identifier 2 b CAGE/NCAGE
DUNS DUN, 9 chaxacters, numerid
GS1 EUC, 6 to I3\characters, numdric

Primary prqduct/part identifier 2. b Serial number, tail number, hull
number, lot number, NSN (NATO
stock number)

Secondary product/part identifier | Part number, model number, block
number, batch number, registration
number

Optional data

Traceaility element(s) ¢ To be determined by trading part-
ners

a  Permanent identification is the combination of enterprise identifier and primary product/part identifier. Permgnent
identification)| based on the use of TEI, other than SER, LTN, USN, UST, PNO with (LOT or SEQ) and on the use of semantic
systems GS1 gpplication identifiers (Al) and ASC MH10 data identifiers (DI), in all cases is considered as belonging fo the
conformance flass 2 and may be used with trading partnéragreement.

b Trading plartners shall select the data element they desire to use.
¢ Dataelenjent selection sequence precedenceshall be as follows.
First, as identified and defined in this doeument.

Second, ag identified and defined in'the Air Transport Association (ATA) Common Support Data Dictionary (CSDD].

For a listinglof additional data elemé€nts, contact A4A Publications Department (see https://publications.airlines.org/).

6.3 Recommended process

When trading parthers establish a product/part identification system based on conformance clgss 2,
the procedulres used with conformance class 1, defined in 5.2.2 to 5.2.4, shall be followed.

7 Data formats

7.1 General

Data elements are identified by means of a data qualifier prefixed to the data content. They take the
form of a sequence of up to four characters, depending on the data qualifier system used, directly
prefixed to the data content in question. The acceptable data qualifiers are defined in 7.2, 7.3, and 7.4.

ISO/IEC 15434 defines the message structure and syntax for compliant messages transferring
information from a high-capacity ADC media, such as two-dimensional symbols, and defines a number
of formats as the structure for representing data using specified qualifier schemes in such media.
ISO/IEC 15434 is the recommended data syntax for use with this document when matrix symbols are
used, either on the product/part itself, or a label, or on the cover of an RFID tag. Data to be encoded
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in an RFID tag shall be formatted according to the XML syntax as defined in the W3C specification
"Extensible Markup Language (XML)" and illustrated in 8.6.3.

At the time of preparation of this document, there are three semantic systems listed in
ISO/IEC 15434 which are being used for product identification: GS1 application identifiers (Al), ASC
MH10 data identifiers (DI) and text element identifiers (TEI). GS1 Al and ASC MH10 DI are identified in
ISO/IEC 15418, and detailed definitions of them are given in the standards referenced in ISO/IEC 15418,
namely the "GS1 General Specifications" for Al and ANS MH10.8.2 for DI. TEIs are identified in the ATA
"Common Support Data Dictionary (CSDD)". For trading partners who desire to use these identification
schemes described in ISO/IEC 15434, Annexes D and E specify Al and DI approximate equivalents to the
recommended TElIs. See also 7.3 and 7.4.

7.2 | Text element identifiers

TEIs
case
mack
all fo
conjy

Whe
elem

NOTH
the d
streal
indic
1SO/1

Whe
See 4

7.3

GS1

are i
Geng
to th

1SO/
in hi

Whe
128,

are the preferred form of data qualifiers. They are a four-character string, consisting of
letters followed by a space, which is prefixed to the data content in question/When rej
jine-readable form, all four characters shall be encoded; and when showa1'in human-re
ur characters shall be shown. Annexes A and B provide details of the-TEls most comm
inction with this document.

h data is encoded in a matrix symbol, the ISO/IEC 15434 syntax shall be used. If n
ents are concatenated into a single data element, there is nolexplicit data element deliy

Before the ISO/IEC 15434 revision in 2019, the formatiindicator DD was allowed for
hta with TEIs as well as the use of the forward oblique stroke as a delimiter between the el

htor 12 and forward oblique stroke as a delimiter.js'equal to data element separator Gg as
EC 15434.

h data is encoded in a linear bar code, a separate symbol shall be used for each data elg

innex F for an example.

GS1 application identifiers

hpplication identifiers may\be used with trading partner agreement. GS1 applicatio
Hentified in ISO/IEC 15418 and fully defined, with their data element characteristics
ral Specifications". They take the form of a numeric sequence of two to four digits dire
e data content in qéestion.

EC 15434 defines format 05 as the structure for representing data using GS1 applicatio
ph-capacity.media.

h represeiited in a linear bar code symbol, the data shall be encoded in the GS1-128 ver
as specified in the "GS1 General Specifications” and [SO/IEC 15417.

three upper-
bresented in
hdable form,
only used in

ultiple data
niter.

representing
ents of data

e
Im. For in-service parts that have been identified with this*approach, format indicator DD is e(;‘:lal to format

is defined in

ment.

n identifiers
in the "GS1
tly prefixed

n identifiers

sion of Code

Whe
elem

ents are concatenated the data element delimiter shall be the Gg chara

nultiple data

29).

When multiple data elements are concatenated in an GS1-128 bar code symbol, the rules for the sequence
of elements and the use of the FNC1 character as a delimiter defined in the "GS1 General Specifications"
shall be followed.

There are some TEIs for which there is no corresponding application identifier; and the precise
definition of other application identifiers can differ from that of the approximately corresponding TEI.
Annex D shall be referred to for approximate equivalencies for certain application identifiers.
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7.4 ASC MH10 data identifiers

ASC MH10 data identifiers may be used with trading partner agreement. ASC MH10 data identifiers are
identified in ISO/IEC 15418 and fully defined in ANS MH10.8.2. They take the form of either a single
upper-case alphabetic character, or from one to three digits followed by a single upper-case alphabetic
character, directly prefixed to the data content in question.

ISO/IEC 15434 defines format 06 as the structure for representing data identifiers in high-capacity
media.

When multiple data elements are concatenated in a matrix symbol, the ISO/IEC 15434 syntax shall be
used; and th
shall not b
symbol.

o eI e e et e oo o et Ire oo o teT

concatenated in a linear symbol; but each data element shall be encoded in a separate

It is technid
the GS1 app
application

it is therefor

There are s
other data i
referred to f

8 Produ

8.1 Dired

For items W

can be readfily marked on different substrates using various processes: dot peen, laser etch, ele

chemical et
shall not deg
which it is 1|
product/pat
the process
engineer. IS
used; and S4
the quality ¢

8.2 Label
Where the i

specified in[8.3, The choice of the symbology or symbologies acceptable shall be defined by the trj
partners cofcerned, subject to the constraints on data content of the linear symbologies.

ally possible to encode multiple data elements of this nature in a GS1 synibbol, follo
lication identifier rules referred to in 7.3, by prefixing each ASC MH10 data/identifier
dentifier 90. This usage is not however widely supported and is inefficient in its enco
e not recommended.

bme TEIs for which there is no corresponding data identifier; and‘the precise definiti
dentifiers can differ from that of the approximately correspohding TEI. Annex E sh4
or approximate equivalencies for certain data identifiers.

ct/part marking

t

hich are marked directly on the part, matrix symbology shall be used. A matrix sy

Ching, ink jet, laser bonding, etc. Thé-combination of process methodology and subs

wing
with
ding;

pon of
11 be

mbol
ctro-
trate

rrade the performance of the product/part and suit its functionality in the environme

f the resulting symbol.

or nameplate

dentification is carried on a label or nameplate, the symbology used may be any sy

tsin

equired to operate over its life cycle. Subject to technical constraints, the method of direct
t marking shall be selected\to’ last the life of the product/part. The decision regarding
to use and location of the Symbol(s) shall be made by the responsible design or in-sefvice
D/IEC TR 24720 gives guidance on the selection of the direct part marking technique fo be
\E AS9132 and ISO/IEG TR 24720 define requirements and recommendations to maximize

mbol
1ding

8.3 Marking symbology

8.3.1 Matrix symbol

When Data Matrix is selected as the symbology, ECC200 as specified in ISO/IEC 16022 shall be used.
When QR Code is selected as the symbology, Model 2 as specified in ISO/IEC 18004 shall be used.
Trading partners should determine if Data Matrix or QR Code will be used. If no agreement is in place,
Data Matrix shall be the default.

The preferred/default data element structure is TEIs and their corresponding data content, use
ISO/IEC 15434. GS1 application identifiers or ASC MH 10 data identifiers may be used with trading
partner agreement. When required by agreement with trading partners (see 8.5), human translation
text shall be provided adjacent to the symbol.
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Annex F gives examples of the encoding of typical data elements.

8.3.2 Linear bar code

The symbology should be Code 128 as specified in ISO/IEC 15417. Trading partners may agree to use
Code 39 as specified in ISO/IEC 16388. If no agreement is in place, Code 128 shall be the default.

Individual data elements shall be encoded in separate linear bar codes, each with a data qualifier and its
corresponding data content. When required (see 8.5), human translation text shall be provided either
above or below the linear bar code symbol. TEIs are the preferred/default semantics system to be used.
GS1 application identifiers or ASC MH 10 data identifiers may be used with trading partner agreement.

Whep trading partners agree to use the GS1 application identifier scheme (see 7.3) indin¢ar bar code
symbols, the GS1-128 version of Code 128 shall be used in accordance with the rules of the "{GS1 General
Specifications".

8.4 | Marking layout

8.4.1 Permanentidentification

To provide permanent product/part identification, the first and second elements listed undgr ‘Essential
datalin Tables 1 and 2 shall be encoded in the same matrix symbol'(i.e. the enterprise identifier together
with|the unique product/part serial number or the unique‘¢omponent identification number or the
enterprise lot number).

In thie case of linear bar coding, the first and second eléments listed under ‘Essential data in Tables 1
and 2 shall be placed in separate linear bar codes on‘the same label or nameplate. See Figures 2 a) and
3 a) for examples.

No other data elements shall be included in the permanent identification matrix symbol or ¢n the linear
bar gode label/nameplate which contains the permanent identification data elements.

8.4.2 Product/partidentifier

The product/part identifier (part number) shall be on a separate label or nameplate for linear bar
coding or shall be containeddna’separate matrix symbol for matrix symbol marking.

8.4.3 Matrix symbol'spacing

The adjacent edges of matrix symbols shall be a minimum of 0,318 mm apart and should be at least
0,63% mm apart;

8.4.4 Examples

See Higlires 2 and 3 for examples of matrix symbol and linear bar code layout.

8.5 Human translation

When an industry or trading partners agree that a human translation is required along with the matrix
symbol, the text shall meet the following requirements.

— Thetextshall be clear enough for an individual to grasp its meaning without the use of interpretative
devices or lookup tables.

— The text shall be located adjacent to the matrix symbol, with the content (data qualifier and
corresponding data content) for each data element for which human translation is required
contained on a separate line.
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— Any encoded data delimiter used to separate data elements shall be removed from the human
translation text.

— Asingle space shall be located between the data qualifier and the data content characters to improve
human readability. For TEIs the space already forms part of the TEI data qualifier structure,
therefore no additional space is added. If Al or DI data qualifiers are used, a space shall be added
between the data qualifier and the data content.

NOTE1 Spacesadded to the human translation are not encoded in the machine-readable symbol.

NOTE 2  Als can alternatively be shown in the human translation with the Al enclosed in parentheses, as
specified in the "GS1 General Specifications”.

Figure 4 gives a human translation example.

1

A
r 3
2 3
N A \
PNR F100200300400AP

o

4 5

"E PNR F100200300400AP

PNR#100200300400AP

Key
data elerpent
data qualifier
data confent

TEI
current product/part identification number
Or.

LU AW N =

NOTE Data to be encoded and used in the human translation examples: current product/part identification
number - F100200300400AP.

Figure 4 — Human translation example
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8.6 Extended data content

8.6.1 General

Emerging technologies, such as RFID, provide features that allow new operational processes to be
implemented. Key features of the emerging technologies include the following:

— the quantity of data that can be contained in the device provides an abbreviated data base;

— itis possible to separate the data into static (permanent) and dynamic (updatable) data.

H avzar tha Sffioing of o o +toch ] d + ohxziqatn +tha £ £ awida an t ll
owprer—the—afthdrs—ofarew—techiolopy—doesnotobvintethe pecessityto—provide optically

readgable Data Matrix and visually readable human translation markings (see Figures 2.)} 3 b) and L.7).

The
esseltial identification and configuration data. Storing traceability data allows maintenan
to infstall a part without connection to an authoritative source of data. Busiiiess proces
established to ensure validation of the data with an authoritative source of data before the
issugd the part.

8.6.71 Data content

8.6.2.1 Static data

Statif data shall never be changed during the life cycle of the product/part. The static da
are:

a)
b)

c)

d)

8.6.2.2 Dynamic data

Dyngmic data elements may be updated. Updating shall only be accomplished by an author
The dlynamic data-elements are:

a)
b)

)

hbbreviated data base capability allows product/part traceability data to be stared iy

enterprise identifier (CAG, DUN, EUC);

nique product/part serial number (SER) or enterprise lot number (LTN);

riginal product/part identificationshumber (PNO) in conjunction with the sequent
art serial number (SEQ) or lot number (LOT);

anufacture date (DMF) [conditional, per trading partner agreement]. See Annexes
etailed specifications of FEIs.

¢urrent prfoduct/part identification number (PNR);

¢onditioh code — product or part (CND);

addition to
e personnel
ses shall be
mechanic is

ta elements

al product/

A and B for

ized source.

trnrpnhi]i’ry data elements (r‘nndi‘rinn;ﬂ’ per ‘rrnding partner ngrppmpn‘r)

8.6.3 Example of a data structure using XML

<StaticData>
<CAG>F9111</CAG>
<SER>DERXY1234567890</SER>
<PNO>FF1234567890</PNO>
<DMF>2004-11-28</DMF>

</Staticbhata>

<DynamicData>
<PNR>FF1234567890-01</PNR>
<CND>SRV</CND>
<WEX>20000 HOUR</WEX>
<SRI>2500 HOUR</SRI>

© IS0 2022 - All rights reserved
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</DynamicData>

Annex A or B shall be referred to for a description of the XML start-tag and end-tag names.

8.7 Limited marking space procedure

Where limited space prevents the full recommended marking being applied to the product/part, the
procedure in this subclause ensures that the most critical information can be fitted into the available
space. The sequential list below starts with the minimum information needed for product/part
identification and traceability. The list is additive from top to bottom. As many of the items, in order of
priority, as space permits shall be included.

a) Minimulm information shall be the two permanent identification elements identified in FigJJre 1
in a single matrix symbol. Before using only the permanent identification matrix symbol,‘trading
partnerf shall agree that available space can only accommodate one matrix symbol.

b) Add thejcurrent product/part identifier in a separate matrix symbol.
¢) Add humnan translation:

1) start with current product/part identification number;

2) addunique product/part serial number;

3) add enterprise identifier.

When aailable marking space is limited, trading partners shall determine how many humar] text
elemen{s to eliminate.

d) Add lingar bar code(s) in accordance with trading partner agreement:
1) staft with current product/part identification number;
2) add/unique product/part serial number;
3) add enterprise identifier.

NOTE When a linear bar code is addédy the human translation is part of the linear bar code.

8.8 General requirements-for permanent product/part identification

To enable the machine-readable data to be properly identified, a data qualifier shall immediately
precede the| associated data content and be a part of the machine-readable code in both the miatrix
symbol and [linear bar. code.

When data|is shared between trading partners, a data qualifier shall immediately precede the
associated datd‘content.

If the data to be encoded is less than the maximum field [ength, filler characters shall not be added to
bring the field to its maximum length. Only actual data characters shall be encoded.

It is the responsibility of the receiving system to be able to accommodate the maximum field length
within the receiving system.

Alpha, numeric and punctuation (special characters) shall be those identified in ISO/IEC 646.

If there is a discrepancy between the data resulting from a machine-readable symbol and its human-
readable translation, the human-readable text shall be controlling. The human-readable text is not
intended to be machine readable. In order to minimize the risk of discrepancies between machine-
readable data and the human translation interpolation, both representations should be derived from a
single data input.
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In addition to the essential data contained in Tables 1 and 2, a non-permanent identification label or
nameplate may contain information such as company logos and free-form text descriptions of the part.

The size of the label, nameplate or matrix symbol depends on available space and technical constraints.

Subject to technical constraints, the durability of the coded data on the label, nameplate or matrix
symbol shall be sufficient for the data to be readable for the expected life of the part.

8.9 Detailed requirements for symbols

8.9.1 __ Dimensional parameters

8.9.1.1 Linear bar code
Cod€ 128: X dimension shall be between 0,200 mm and 0,510 mm (8 mil and 20 mil’approx])

Codq 39: X dimension shall be between 0,200 mm and 0,510 mm (8 mil and 20 mil approx.) with a
minimum wide:narrow ratio of 2,5:1, preferred wide:narrow ratio of 3,0:1

For improved readability, increase the X dimension of the symbol, space’permitting, and/gr take other
stepg to improve symbol quality.

8.9.1.2 Linear bar code symbol height

For (ode 128 and Code 39, the height of the bars in the bar'code symbol itself should be a minimum of
3,2 mim (0.125 in).

8.9.1.3 Matrix symbol
Cell size shall be no smaller than defined in.SAE AS9132.

8.9.1.4 Human translation
For Qoth linear bar code and matrix Symbols, the font height shall be a minimum of 3,2 mm|(0.125 in).
Linegr bar codes shall have the-human translation text placed directly above or below the gymbol.

Matrjix symbols shall have-the human translation text placed either adjacent to or below|the symbol,
with|each data elemefnit shown on a separate line. See Figures 2 b), 3 b) and 4.

8.9.2 Symbol¢conformance

8.9.2.1 , Durability

Subj¢ctto technical constraints, the durability of the symbol and human translation text should be
sufficient for them to remain readable for the expected life of the product.

8.9.2.2 Quality level
8.9.2.2.1 Matrix symbol

8.9.2.2.1.1 Direct marked symbols

ISO/IEC 15415 will be updated to include a new clause for measuring the quality of matrix symbols
directly marked on a product/part. When available, the new clause should be used to measure the
quality of matrix symbols directly marked on a chart.
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Annex | outlines an approach which can be used to measure the quality of a matrix symbol directly
marked on a part.

8.9.2.2.1.2

Printed symbols

When measured according to ISO/IEC 15415, matrix symbols shall achieve a minimum overall symbol
grade of 2,5/04/W/45 when new and 1,5/04/W/45 for the life of the product/part, where:

— 2,5 is the mean of the individual grades for five scans of the symbol, rotated through 72° between

scans (c

orresponding to an overall grade of B);

— 1,5isth
scans (d

— 04 [i.e.{
range f1

— Windic
distriby

— 45 indid

8.9.2.2.2
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orresponding to an overall grade of C);

1 0,100 mm (4 mil) aperture] is the aperture reference number appropriate to amodulg
om 0,125 mm (5 mil) (the minimum permitted under this document);

htes thata broad-band (white light) light source has been used for measurement (the spe
tion of which should match that expected to be used for reading the symbols);

ates that the angle of incidence of the light is 45°.

Linear bar code symbols

ired according to ISO/IEC 15416, Code 39 and Code 128 symbols shall achieve a mini
bol grade of 2,5/06/660 when new and 1,5/06/660 forthe life of the product/part, wh

le mean of the individual grades for ten scans 6f'the symbol (corresponding to an oy
[ B);

le mean of the individual grades for ten-scans of the symbol (corresponding to an oy
F C);

e aperture reference number [corresponding to a 0,200 mm (8 mil) symbol element siZ

10) nm is the recommended\wavelength for measurement of linear symbol print qy
hg that expected to be uséd)for reading the symbols).

660 nm is typical of(many laser diode and red LED light sources.
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Annex A
(normative)

Data dictionary: essential data elements

Data definitions contained in this annex (Tables A.1 to A.9) are the primary TEIs needed to support the
product/part identification schema defined in this document.

Table A.1 — CAGE/NCAGE code

NAME: CAGE/NCAGE code
TEIL:| CAG

Defipition: A unique five-character identification for an enterprise or an identifiable portion of anjenterprise.
Class: AN

Decimals:

Min |Length: 5
Mazx| Length: 5
Casq sensitive: Yes

Business rules
1) Alpha characters shall be upper case.

2) Use the five position alphanumeric codes specified in Cataloging Handbook H4/H8: Sectiqns A and B,
Commercial and Government Entity (CAGE) Codes (United States and Canada only) and Sections C and D,
NATO Supply Codes for Manufacturers (NSCMJ*(excluding United States and Canada).

3) [AG is the TEI for the enterprise assigning a unique product/part serial number (SER) [or a unique
component identification number (UCN): The owner of the CAGE/NCAGE code assigns the unique product/
part serial number or unique component identification number which is unique within the JQAGE/NCAGE
code.

4) Unique product/part serial-number (SER) shall only be assigned by the original manufadturer of the
product/part.

5) Unique component identification number (UCN) shall be assigned when the organization is arfy other than
the original manufacturer.

Table A.2 — Current product/part identification number

NAME: Current)product/part identification number
TEI:[PNR

Definition: The design activity or industry standard identity for the subject part, assembly, kit or mafterial item. It

is used-to-identifya-given-configurationthatisinterchangeable-The-currentproduct/partidentifiedtion number

is unique within a business entity.

Class: AN
Decimals:
Min_Length: 1
Max_Length: 15

Case sensitive: Yes

Business rules

1) All products/parts of the same configuration (form, fit, and function) shall have the same product/part
identification number.

2) Alpha characters shall be upper case.
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Table A.2 (continued)

3) The hyphen (-) is the only special character permitted in the current product/part identification number.
However, the hyphen (-) is not allowed as the first or last character of a current product/part identification
number.

4) Current product/part identification numbers are controlled by the cognizant design authority. Normally
this is engineering.

5) For a part defined in an international/national standard, the part number is assigned by the organization
controlling the standard.

Remarks

For life Cycl prnr‘nrfllpqvf mqnqgnmnnf’ the data hasco chaould contain tho il’]nnfii’y ofthe r‘nmpan}rl/nvganiv tion

that is the cqgnizant design activity. See action code data definition in B.1 for the method to record desighe

ol

Table A.3 — D&B D-U-N-S® 2 number

NAME: D&B|D-U-N-S® number
TEI: DUN

Definition: A nine- numeric-character identification sequence which provides a unique-D for business enftities
while linking corporate family structures together.

Class: N

Decimals:

Min_Length: 9

Max_Length: 9

Case sensitive: No

Business rujles

1) Data c:lttent shall be the nine numeric characters of theD-U-N-S® number.

2) DUNis the TEI for the enterprise assigning unique pfoduct/part serial number (SER) or a unique compqnent
identifi¢ation number (UCN). The owner of the D-U-N-S® code assigns the unique product/part gerial
numberfor unique component identification number which is unique within the D-U-N-S® code.

3) Unique [product/part serial number (SER)-shall only be assigned by the original manufacturer of the
productl/part.

4) Unique fomponent identification numper (UCN) shall be assigned when the organization is any other|than
the original manufacturer.

Remarks
1) The hypghen in the D&B D<U-N-S® number shall be dropped, leaving only the nine numeric characters.
2) For assignment of a nuimber and details on the D&B D-U-N-S® number, see URL https://www.dnb.con/

a  D-U-N-S if the trade name of a numbering system supplied by Dun and Bradstreet. This information is given far the
convenience df users of.this document and does not constitute an endorsement by ISO of the product named.

Table A.4 — GS1 company identifier

NAME: GS1 company identifier

TEI: EUC

Definition: A unique numeric identification for an enterprise or an identifiable portion of an enterprise.
Class: N

Decimals:
Min_Length: 6
Max_Length: 13

Case sensitive: No

Business rules

1) Data content shall be the GS1 assigned 6 to 13 digit company identifier.
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Table A.4 (continued)
2) EUCis the TEI for the enterprise assigning unique product/part serial number (SER) or a uniqu
code.
product/part.

the original manufacturer.

e component

identification number (UCN). The owner of the company identifier code assigns the unique product/part
serial number or unique component identification number which is unique within the company identifier

3) Unique product/part serial number (SER) shall only be assigned by the original manufacturer of the

4) Unique component identification number (UCN) shall be assigned when the organization is any other than

Remarks

For dssignment of a company identifier and details on the data structure, contact GS1 in Brussels; B
apprppriate GS1 national body member.

blgium or the

Table A.5 — Enterprise lot number

NAME: Enterprise lot number

TEI:|LTN

Definition: The original manufacturer’s unique identity for a group of units of the same item which a
manfifactured or assembled by one producer under uniform conditions, and which are expected t
a unjform manner. Enterprise lot number, when linked with the entefprise identifier, provides th
identification for a given group of like items. The enterprise lot number/jis unique within the enterpr

e processed,
b function in
£ permanent
se identifier.

Class: AN

Decimals:
Min |Length: 1
Max| Length: 15

Case€ sensitive: Yes

Business rules
1) Alpha characters shall be upper case.

2) [The hyphen (-) is the only special chapvacter permitted in the enterprise lot number. However, t
s not allowed as the first or last position of a lot number.

he hyphen ()

Remjarks

1) When used as part of the permanent identification, LTN shall be used in lieu of SER.
2) [fo subdivide a lot, use batch item identifier (BII).

3) Lotisbeing used as-the prime identifier because of common usage.

4) LLTN shall only-betised in conjunction with the product/part identification scheme defined in
class 1 in Clause 5. It shall not be used in conjunction with the legacy part identification scher
n Annex@G.

ronformance
ha described

Table A.6 — Unique component identification number

NAME: Unique component identification number

TEI: UCN

identification number is unique within the enterprise identifier.

Definition: Used in lieu of the unique product/part serial number (SER) when the serial number assigned to a
product/part is accomplished by an organization other than the original manufacturer. The unique component

Class: AN
Decimals:
Min_Length: 1
Max_Length: 15

Case sensitive: Yes

Business rules
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Table A.6 (continued)

1) Alpha characters shall be upper case.

2) The hyphen (-) is the only special character permitted in the unique component identification number field.
However, the hyphen (-) is not allowed as the first or last character of the UCN.

Remarks

See the CAGE/NCAGE code, D&B D-U-N-S number or GS1 company identifier data definitions for the rules on the
proper use of this TEL

Table A.7 — Unique product/part serial number

NAME: Unidue product/part serial number
TEIL: SER

Definition: The original manufacturer’s unique identity for an individual part, assembly, kit orlmateriel jtem.
Unique produict/part serial number, when linked with the appropriate enterprise identifier, providesithe permgnent
identification for a given item. The unique product/part serial number is unique within the entetprise identjifier.

Class: AN

Decimals:

Min_Length: 1

Max_Length: 15

Case sensitive: Yes

Business rulles

1) Alpha :htaracters shall be upper case.

2) The hyphen (-) is the only special character permitted in the product/part serial number. However, the
hyphen|(-) is not allowed as the first or last character of a-product/part serial number.

Remarks
1) Only the original manufacturer of the product/partshall use SER.

2) Seethe CAGE/NCAGE code, D&B D-U-N-S® numiber or GS1 company identifier data definitions for the fules
on the proper use of this TEI.

Table-A:8 — Universal serial number

NAME: Universal serial number
TEI: USN

Definition: Element which combines the data content of a CAGE/NCAGE code enterprise identifier and ugique
product/parf serial numbern under a single TEI.

Class: AN
Decimals:
Min_Length: 6
Max_Length: 20
Case sensitive: Yes

Business rules
1) Dataformatis ANsAN;_;s.

2) Data content is CAGE/NCAGE code, unique product/part serial number. USN may be used with 5-character
enterprise identifier assigned by the issuing agencies with issuing agency codes (IAC) VFS and KRU.

3) The first five characters are the CAGE/NCAGE code data content characters for the original manufacturer
of the product/part.

4) The second set of 1 to 15 characters are the unique product/part serial number data content characters
assigned by the enterprise owning the CAGE/NCAGE being used.

5) There is no space between the enterprise identifier data content characters and the following unique
product/part serial number data content characters.
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Table A.8 (continued)

Alpha characters shall be upper case.

1y
2)

Remarks

Only the original manufacturer of the product/part shall use USN.

Refer to CAGE/NCAGE code and unique product/part serial number data definitions for structure.

2)

Uses

permanently identify a product or part.

1) This element shall be used when space does not permit using the CAG and SER data elements separately to

It may also be used by a company to provide a standardized permanent identification for both large and

small size parts.

Table A.9 — Universal serial tracking number

NAM

E: Universal serial tracking number

TEI:

UST

Defi

hition: Element which combines the data content of a CAGE/NCAGE code enterprise identifie

component identification number under a single TEL

I and unique

Min |
Max
Case

Claslt:n AN
Decimals:

Length: 6
| Length: 20

sensitive: Yes

1y
2)
3)
4)
5)

6)

Business rules

Data format is AN;AN;_;s.
Data content is CAGE/NCAGE code, unique cemponent identification number.

The first five characters are the CAGE/NCAGE code data content characters for the enterprise §
Linique component identification nuniber.

The second set of 1 to 15 characters are the unique component identification number
characters assigned by the enterprise owning the CAGE/NCAGE being used.

There is no space between the enterprise identifier data content characters and the follo
component identification number data content characters.

Alpha characters shall'be upper case.

ssigning the
lata content

wing unique

1y

2)

Remjarks

UST shall be used when retroactively identifying an in-service product/part or when the prq
being identified by an enterprise other than the original manufacture.

Refer to CAGE/NCAGE code and unique component identification number data definitions for g

duct/part is

tructure.

Uses
This

element shall be used when space does not permit using the CAG and UCN data elements sepa

rately to per-

man

ently 1dentily a product or part.
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Data definitions contained in this annex (Tables B.1 to B.17) are included to support:

Annex B
(normative)

Data dictionary: optional /other data elements

— in-servige parts,

— alegacyf part identification schema described in Annex G;

— unique

ISO/IEQ 15459-6;

— product/part traceability;

— 1SO 103

£3-2309.

Table B.1 — Action code

identifier structure as defined in ISO/IEC 15459-1, ISO/IEC 15459-3, ISQAEC 154

69-4,

NAME: Acti¢n code

TEI: ACT

Definition: jA list of action taken codes to describe at high level what action was taken. These codes report the
action taken|on a product, part or lot as it moves through its life\cycle process.

Class: AN

Decimals:

Min_Length: 5

Max_Length: 34

Case sensitive: No

Business rulles

1) Data forymatis A3-AN; ... AN3,,.

2) Data coptent is action taken gode, hyphen, action description.

Acti ! i Actiond iption ( . ! 1for AN | to AN ;)

BUY- Bought/from

CDO- Current design activity/organization

DES- How destroyed

EXC- Exchanged for/with

INP- Inspected what, tested what, adjusted what

INS- Installed on/in (vehicle or assembly)

MFG- Manufactured by

MKR- Marked by

0DO- Original design activity/organization

OTH- Freelance note

OVH- How overhauled/remanufactured and/or new limits if applicable
(calendar date, hours, cycles, etc.)

RCD- Received from

RMV- Removed from (vehicle or assembly)

RPR- Repaired by

24
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SHP- Shipped to (inside or outside of a company)
SLD- Sold to

UPG- Upgraded, new part number is

WHR- Warehoused at

Remarks

1) Action taken codes modify ACT and are the initial part of the data content.

2) Ahyphenisincluded immediately after the three-character action taken code.
3) \Pa space isleft betweenthe hyphnn and-startofthe free-formattext

4) Action descriptions are free-format text.

5) Free-format text characters shall be in accordance with ISO/IEC 646.

Table B.2 — Action company

NAME: Action company

TEI:|]ACO

Defipition: Element used in combination with the appropriate enterprise-identifier.
Class: AN

Decimals:

Min |Length: 9

Mazx| Length: 27

Casq sensitive:  Yes

Business rules

1) Pataformatis A;-ANs-ANj ;.

2) ata content is enterprise identifier, hyphen, enterprise value.

Remlarks

1) Allowable enterprise identifiers are-€AG, DUN and EUC.

2) [Thethree alpha characters of the'enterprise identifier TEI followed immediately by a hyphen () are entered

hs the first part of the data.c¢ontent.

Table B.3 — Action date

NAME: Action date

TEI:|]ACD

Defipition: The data element used to record the date on which an action was taken.
Class: N

Decimals:

Min_Length: 10

Max_Length: 16

Case sensitive: Yes

1y
2)
3)

4)

Business rules

Data formatis YYYY-MM-DD.
Data content is year, hyphen, month, hyphen, day.

If hours and minutes are needed in addition to the year, month, and day, the 24-hour clock employing local

time shall be used. In this case,
the data formatis YYYY-MM-DDThh:mm;
the data content is year, hyphen, month, hyphen, day, ‘“T’, hours, colon, minutes.

Alpha characters shall be upper case.

© IS0 2022 - All rights reserved
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Table B.3 (continued)

Remarks

format” in IS

08601-1:2019, 5.4.2.1 for details on date structure.

For rule 1) References shall be made to “complete representations for calendar date and time of day, extended

For rule 3) Reference shall be made to “representations other than complete, a) calendar date and local time,
extended format” in ISO 8601-1:2019, 5.4.3 for details on Date and time of day structure.

Table B.4 — Batch item identifier

during a parf
about the or

icular production run. The batch item identifier provides valuable source of traceability iriform
gin of a product/part.

NAME: Batch item identifier
TEIL: BII
Definition: The identification number assigned to a specific quantity of products/parts which were.produced

htion

Class:
Decimals:

Case sensiti

Min_Length:
Max_Length:

AN

1
15

ve: Yes

2) The hyp
is not al

Business ruJ:
1) Alphac

es
aracters shall be upper case.

hen (-) is the only special character permitted in the batch item identifier. However, the hyph
owed as the first or last position of a batch item identifier.

bn (<)

Remarks
1) ThisTE
2)

sequend

shall only be used to subdivide a lot.

e.

Batch identification is optional data. Lot number:is the primary traceability number in the lot, hatch

Table B.5 — Condition code - Product or part

NAME: Cond

ition code — Product or,part

TEI: CND

Definition:

Element which reportsithe status of a product, part or lot as it moves through the life cycle pro

cess.

Class:
Decimals:

Case sensiti

Min_Length:
Max_Length:

A

Business ru
1)
2)
3) Therea
SRV
UNS
SCP
DES
UNK

4)

26

1
1SS

Data format is A3.

Data content is status code.

re five possible status codes:

Code meaning

the partis serviceable.

the partis unserviceable.

the part has been declared scrap.

the part has been physically destroyed

the condition of the part is unknown.

The five status codes listed are the only valid data content entries for CND.
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Table B.5 (continued)

5) Codes are upper-case alpha characters.

Remarks

No data follows the status code.

Table B.6 — End of useful life date

NAME: End of useful life date
TEI: LIF

Defihition: The calendar date when a component or part requires servicing, inspection or remoyal.
Class: AN

Decimals:

Min |Length: 10
Mazx| Length: 10
Casd sensitive: No

Business rules

1) ate formatis YYYY-MM-DD.

2) ata content is year, hyphen, month, hyphen, day.
Remjarks

Reference shall be made to “complete representations for calendar date and time of day, extended fgrmat” in ISO
8601-1:2019, 5.4.2.1 for details on date structure.

Table B.7 —< Lot number

NAME: Lot number
TEL:|LOT

Defipition: The original manufacturer’s unique identity for a group of units of the same item which ate processed,
manfifactured or assembled by one producer under uniform conditions, and which are expected tolfunction in a
uniform manner. Lot number, when linked with the enterprise identifier and original product/partifentification
numbper, provides the permanentidentification for a given group of like items. The lot number is uhique within
the driginal product/part identifieation number.

Class: AN
Decimals:

Min |Length: 1
Mazx| Length: 15

Casd sensitive: Yes

Business rules
1) Alpha characters shall be upper case.

2) The hyphen (-) is the only special character permitted in the lot number. However, the hyphen (-) may not
occupy the first or last position of a lot number.

Remarks

1) When used as part of the legacy part identification schema (see Annex G) LOT is used in lieu of SEQ.
2) To subdivide a lot, use batch item identifier (BII)

3) Lotis beingused as the prime identifier because of common usage.

4) LOT shall not be used in conjunction with the product/part identification scheme defined in conformance
class 2 in Clause 6.

Table B.8 — Manufacturer code

NAME: Manufacturer code
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Table B.8 (continued)

TEI: MFR

Definition: Element which identifies the manufacturer, government agency or other organization controlling the
design and the part number of the subject part.

Class: AN
Decimals:

Min_Length: 5
Max_Length: 5
Case sensitive: Yes

Business rulles

Use the five-position alphanumeric codes specified in Cataloging Handbook H4/H8: Sections A and B,Commgrcial
and Government Entity (CAGE) Codes (United States and Canada only) and Sections C and D, NATO,Supply Jodes
for Manufacturers (NSCM) (excluding United States and Canada). Can use the 5-character alphanumeric dodes
specified in rjegisters of issuing agencies for [SO/IEC 15459-2 with issuing agency codes (IAC) Y ES(letters K,I},M,N
in the first ppsition of code) and (IAC) KRU (other characters in the first position of code)»} The last positipn of
code is always the letter «O».

Remarks

1) The prgvious edition of this document used MFR to identify the product{/part designer/manufactjurer.
As busipess conditions permit, MFR should be phased out in favour of CAG, the TEI for the CAGE/NCAGE
enterprise identifier.

2) CAUTION During implementation of ATA Spec 2000 in the aviation industry, MFR has been used to identify
the designer and/or the manufacturer.

Table B.9 — Manufacture date

NAME: Manpufacture date
TEI: DMF

Definition: The date on which the subject part, assembly, or material item is first certified by the manufacturer
as a serviceaple item. Where the customer stipufates fitment of its own serviceable unit, the manufacture date is
the date of the release note, supplied with the equipment, by the customer.

Class: N
Decimals:
Min_Length: 10
Max_Length: 10

Case sensitive: No

Business rufles
1) Data forimatis YYYY-MM-DD.
2) Data coptent iyear, hyphen, month, hyphen, day.

Remarks

Reference shall be made to “complete representations for calendar date and time of day, extended format” in
ISO 8601-1:2019, 5.4.2.1 for details on date structure.

Table B.10 — Original product/part identification number

NAME: Original product/part identification number
TEI: PNO

Definition: The design activity or industry standard identity for the subject part, assembly, kit or material item. It
is used to identify a given configuration that is interchangeable. The original product/partidentification number
is unique within a business entity.

Class: AN
Decimals:
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Table B.10 (continued)

Min_Length: 1
Max_Length: 15
Case sensitive: Yes

Business rules

1) All products/parts of the same configuration (form, fit and function) shall have the same original product/
partidentification number.

2) Alpha characters shall be upper case.

3) The hyphen (-) is the only special character permitted in the original product/part identification number.
However, the hyphen (-) may not be the first or last character of an original product/part ientification
humber.

4) Priginal product/part identification numbers are controlled by the cognizant design‘authority. Normally
this is engineering.

Remjarks

1) [This TEI shall only be used when there is a need to maintain the original [product/part iflentification
number on the product/part for the life cycle of the product/part.

2) For the legacy part identification schema, it is used in conjunction with'the sequential produdt/part serial
number (SEQ) or lot number (LOT).

Table B.11 — Overlength paft number

NAME: Overlength part number
TEI:|OPN

Definition: Element which identifies the characters for.a product/partidentification number exceefling 15 char-
acters in length.

Class: AN
Decimals:

Min |Length: 1
Mazx| Length: 17
Casd sensitive: Yes

Business rules
1) Alpha characters shall(be upper case.

2) [This data field contains characters 16 to 32 of a product/part identification number whiclj exceeds 15
characters.

Remjarks

1) hen neéeded, this data element is used in conjunction with the current or original product/part
dentification number (PNR or PNO) data element.

2) efér to current or original product/part identification number (PNR or PNO) for definition and structure.

3) ibili i ivi t or original

product/part identification number (PNR or PNO) and overlength part number (OPN) for data encoding,
data transmission and human translation text.

Table B.12 — Sequential product/part serial number

NAME: Sequential product/part serial number
TEI: SEQ

Definition: The original manufacturer’s identity for an individual part, assembly, kit or materiel item. Sequential
product/part serial number shall be unique within the original product/part identification number.

Class: AN
Decimals:
Min_Length: 1
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Table B.12 (continued)

Max_Length: 15
Case sensitive: Yes

Business rules
1) Alpha characters shall be upper case.

2) The hyphen (-) is the only special character permitted in the sequential product/part serial number.
However, the hyphen (-) may not occupy the first or last position of a sequential product/part serial Number.

Remarks

This TEI shall only be used in conjunction with the original product/partidentification number (PNO).

Table B.13 — Service required interval

NAME: Servijice required interval
TEI: SRI
Definition: The duration, cycles or distance at which a component or part requires servicing, inspection or removal.
Class: AN

Decimals:
Min_Length: 4
Max_Length: 10

Case sensitive: Yes

Business rujles

1) For yeafs — should be XXXX YEARS, may be XXXXXXX YR.

2) For morjths — should be XXX MONTHS, may be XXXXXXX-MH.
3) For day$ — should be XXXXX DAYS, may be XXXXXXX-DY.

4) For houts — should be XXXXX HOUR, may be XXXXXXX HR.
5) For cycles — should be XXXX CYCLE, may be XXXXXXX CZ.

6) For kilometres — shall be XXXXXXX KM.

7) For statpite miles — shall be XXXXXXX M.

8) For naufical miles — shall be XXXXXXX NM.

Remarks

1) Duratiop, cycle and distance'descriptors are upper-case alpha characters.

2) Aspacelis encoded and shown in human-readable form between the numeric quantity and the alpha upit of
measure.

Table B.14 — Supplier code

NAME: Supplier eode
TEI: SPL

Definition: Element which identifies the organization assigning a unique component identification number (UCN)
to an in-service product/part, where the organization is not the original manufacturer of the product/part.

Class: AN
Decimals:
Min_Length: 5
Max_Length: 5
Case sensitive: Yes

Business rules

Use the CAGE or NCAGE code of the organization assigning the unique component identification number (UCN).

Remarks
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Table B.14 (continued)

1) Used when retroactively identifying an in-service product/part.

Refer to manufacturer code (MFR) data definition for the CAGE/NCAGE structure.

3) The previous edition of this document used SPL to identify the product/part owner when assigning a
permanent identification for an in-service product/part. As business conditions permit, SPL should be

phased out in favour of CAG, DUN or EUC as appropriate.

Table B.15 — Unique item identification number

NAME: Unique item identification number

TEI:|UID
Defipition: Element which provides an item identification number that is unique throughdut thg world in an
open system environment.
Class: AN
Decimals:
Min |Length: 7
Mazx| Length: 46
Casdq sensitive: Yes
Business rules
1) |CONSTRUCT 1:
data format is C;.C3E5 ... E;3N; ... Ny5;
data content is issuing agency code (C) defined indSO/IEC 15459-2 plus enterprise ident{fier (E) data
content plus unique product/part serial numbeér:(N) or unique component identification number (N)
data content.
2) [CONSTRUCT 2:
data format is Cl.C3E5 . E13P1 e Plssl ...Sls;
data content is issuing agency code(C) defined in ISO/IEC 15459-2 plus enterprise identifier (E) data
content plus original product/paxtidentification number (P) data content plus sequential product/part
serial number (S) data content:
3) [Any hyphen (-) used in the data“content of the data elements listed in 1) and 2) will be elimfinated when
deriving the UID number.
4) |Once the data content issestablished for this TE], it shall not be parsed to determine the data elements used
to construct the UID:
5) |Refer to ISO/IEC @5459-2 for the procedure to obtain the issuing agency code assigned to te enterprise
identifier beingused.
Remlarks
1) [This identification number meets the requirements contained in ISO/IEC 15459-3, ISO/IEC [15459-4 and
[SO/IEG-15459-6 for a unique item identification.
2) [The,data content of this data element is intended to be used in a data base. It should not be ufed as a data
1 £ A + /. £
ICITICIIU UIT A lJl \)Uubb/ Pﬂl Ce

Table B.16 — Warranty date

NAME: Warranty date

TELI: DTW

Definition: The calendar date on which the warranty ends for a product, component or part.
Class: AN

Decimals:

Min_Length: 10

Max_Length: 10

Case sensitive: No
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Table B.16 (continued)

Business rules

[SO 8601-1:2

1) Dataformatis YYYY-MM-DD.
2) Data content is year, hyphen, month, hyphen, day.
Remarks

019, 5.4.2.1 for details on date structure.

Reference shall be made to “complete representations for calendar date and time of day, extended format” in

Table B.17 — Warranty expiration

NAME: Warranty expiration

TEI: WEX

Definition: The duration, cycles or distance when the warranty expires.
Class: N

Decimals:

Min_Length: 4

Max_Length: 10

Case sensitive: Yes

Business rujles

1) Foryeafs — should be XXXX YEARS, may be XXXXXXX YR.

2) For months — should be XXX MONTHS, may be XXXXXXX MH.

3) For day$ — should be XXXXX DAYS, may be XXXXXXX DY.

4) For houl's — should be XXXXX HOUR, may be XXXXXXX HR.

5) For cycles — should be XXXX CYCLE, may be XXXXXXX\CZ.

6) For kilometres — shall be XXXXXXX KM.

7) For statiite miles — shall be XXXXXXX MI.

8) For nautical miles — shall be XXXXXXX NM.

Remarks

1) Duratioh, cycle and distance descriptors are upper-case alpha characters.

2) Aspacelis encoded and shown jmhuman-readable form between the numeric quantity and the alpha upit of
measure.
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Annex C
(informative)

Life cycle traceability

Life cycle traceability is required to safely maximize the performance of a product or part with the
minimum expenditure of resources. This is achieved by using life cycle data to help accomplish activities

such|as improving reliability and maintainability, and identifying fraudulent and unappreygd parts.

Tabl¢ C.1 is an example of how a data file may be constructed using the TEIs listed innAnhexes A and B.

© IS0 2022 - All rights reserved
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Table C.1 — Example of a product/part traceability data file

Unique Current Con-
Ent_er- prm!uct/part product/ | dition Ac- | Action Extensi-
prise | serial num- part code — | ,. . .
. - . . tion | compa- Action code bility ele-
identi- ber identi- Prod-
- . R date ny ments 2
fier |orenterprise| fication uct/
lot number | number part
(CAG)
or (SER) or
(DUN) (LTN) (PNR) (CND) |[(ACD)| (ACO) (ACT)
or
(EUQ)
— | _J BUY- Bought from
CDO-  Current design activity/aen-
Permanent jidentifica- ganization is
tion data elements
DES-  How destroyed
‘\H EXC-  Exchanged for/with
INP- What inspected, or tested,
Essential identification data ele- or adjusted
ments
INS-  Instdlled on/in P
MFG- Manufactured by whom
SRV MKR-*“*Marked by
UNS CAG- |OBO-  Original design activity/
erganization = was
SCP DUN-
OTH- Freelance note
DES EUC-
OVH- How overhauled/remanu-
UNK factured and/or new limits,
if applicable ¢
RCD-  Received from
RMV- Removed from b
RPR-  Repaired by
SHP-  Shipped to d
SLD-  Sold to
UPG- Upgraded, new part num-
ber is
WHR- Warehoused at

b Vehicle o1l assembly.

a2 Determinled by an industry, trading partners or a company.

¢ Calendar date, hours, cycles, etc.

Inside or outside a company.
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D.1
This

lieu ¢

in th

ISO 21849:2022(E)

Annex D
(normative)

GS1 application identifier (Al) equivalencies

Purpose

For detailed information on Al structure and use, see the "GS1 General Specifications".

D.2

GS1 serial identification

annex describes an approach which allows selected GS1 application identifiers (Al)tp be used in
f text element identifiers (TEI) while employing the product/part identificatiomschema described
s document. Application identifiers are only used with trading partner agreemeft (se¢ 7.3).

As shown in Table D.1, AI 8004 (GIAI) is a combination of the GS1 eompany prefix and thle individual

assetf
to co
a sof]
from|

nstruct the GS1 serial identification number. To breakout the individual asset refere
tware algorithm needs to be constructed which subtracts the company prefix provi
the 8004 number.

reference number. Once combined, the number cannot be{parsed into the two data el¢ments used

hce number,
led in Al 95

©ISO

2022 - All rights reserved
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Table D.1 — GS1 application identifier approach

Essential data

Element Application identifier Valid values/size (characters)
Enterprise identifier 2 )
] 95 6 to 13 characters, numeric
GS1 company prefix
Unique product/part serial num-
ber b 8004 ¢ 1 to 30 characters, alphanumeric
Global individual asset identifier (GIAI)
Current product/part identifi
P LLidentiier 0T T4 characters, numeric

Global tradelitem number (GTIN)

. . L 240¢ 1 to 30 characters, alphanumeric
Additional product 4 identification

Optional data

Traceability element To be determlnrtla;irlsjy trading part- ¢

a  Permanei

batch/lot nun

b Unique p1
the company |

The Al 80)
life cycle. It sh

This Al sh

c

d

¢ Currentp|

responsible o
more like unif
from the perr
function chan|

f Traceabil

first, use a

second, tra

it identification is the combination of GS1 company prefix and the global individual asset identifier (GI4
ber within the enterprise identifier.

oduct/part serial number or batch/lot number is assigned by the original manufacturer and is unique W
refix of the manufacturer.

04 identification number assigned by the original manufacturer shalkstay with the product/part for its ¢
all not be changed or removed from the product/part even if the product/part ownership changes.

all always be used in association with AI 01.

roduct/part identifier (number) is assigned by the organization responsible for configuration of the par
ganization is normally engineering. The current product/part number is a unique number assigned to g
s which have the same form, fit and function. The currént product/part number marking should be sep
hanent identification marking so that it can be updatéd over the life cycle of the part when the form,
pes.

ty data element selection sequence precedence'shall be:
bplication identifiers as published in the *GS1 General Specifications”;

ding partner established using Al 90.

Al) or
ithin
ntire
.The
ne or

arate
fit or
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Annex E
(normative)

ASC MH10 data identifier (DI) (codified in ISO/IEC 154
equivalencies

18)

E.1
This
lieu ¢
this
NOTH

For d

E.2

E.2.]

Purpose

annex describes an approach which allows selected ASC MH10 data identifiers |(DI) t
f text element identifiers (TEI) while employing the product/part identification schen
locument (see Table E.1). DIs are only used with trading partner agreement(see 7.4).

These DIs were originally referred to as FACT data identifiers.

etailed information on DI structure and use, see ANS MH10.8.2.

ASC MH10 data identifier (DI) serial identification

| DI18S

DI 18S is the “CAGE code and serial number unique within CAGE”. To breakout the serid

softy
contq

E.2.7

DI 2]
assig
subt

yare algorithm can be constructed which subtracts the CAGE code from the 18S ass
ent.

. DI 25S

S is the “identification of a party,to a transaction as identified in 18 V, followed by

Fact the IAC and associatedenterprise identifier from the 25S associated data content.

D be used in
a defined in

1l number, a
bciated data

the supplier

ned serial number”. To breakout the serial number, a software algorithm can be copstructed to

©ISO

2022 - All rights reserved
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