INTERNATIONAL ISO/IEC
STANDARD 15420

First edition
2000-12-15

Information technology — Automatic
identification and data capture
techniques — Bar code'symbology
specification — EAN/UPC

Technologies de l'informationy> Techniques d'identification automatique et
de capture des données == Spécifications pour les symboles des|codes a
barres — EAN/UPC

Reference number
ISO/IEC 15420:2000(E)

© ISO/IEC 2000


https://standardsiso.com/api/?name=07f312793fb4c239605f4d0156292c0c

ISO/IEC 15420:2000(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but shall not
be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In downloading this
file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat accepts no liability in this
area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation parameters
were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In the unlikely event
that a problem relating to it is found, please inform the Central Secretariat at the address given below.

© ISO/IEC 2000

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means, electronic
or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or ISO's member body
in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20
Tel. +412274901 11

Fax +4122 74909 47

E-mail copyright@iso.ch

Web www.iso.ch

Printed in Switzerland

ii © ISO/IEC 2000 — All rights reserved


https://standardsiso.com/api/?name=07f312793fb4c239605f4d0156292c0c

ISO/IEC 15420:2000(E)

Contents

[ o] =11V o o F PRSPPI %
Ta Lo Yo [V To] Ao o TR PTOPPRPPT Vi
1 o0 o 1 R 1
2 NOIMALIVE FEFEIEINCES ...ttt e et ee e e e e e s eenrneeeeeeeeeennnnneeeesshe A Teee e e e eeeeaanes 1
3 Terms and defiNitioNS ... srnee e Ny e e e e 1
4 REQUITEIMEBNTS ..ottt e et e e e e e e e s snnnneeeeaeeeesnnnssneeeeessafondfabeeneeeesannnnendhereesannnnnes 3
4.1 Symbology CharaCteriStiCS ..uvviiiiiiiiiiirii e e e e N e e e s s s nnnrae e e e s s hareraaeeeins 3
4.2 SYMDBDOI 1Y PEOS ..t e e et e e e e e e e s snnnneeee e e e s bt b e e e st e e e e e e e 3
4.3 SYMDBO| €NCOAALION ...t e s e e e e e A e e rerreeeesssnttnneeeeeessnndhrrrereeaeans 3
4.3.1 |Symbol character encodation .........ccooeciiiieiiiiiiniiiiiiieeeeeeeeieeeeeeee e L e e 3
4.3.2 [Auxiliary pattern eNCOAatiON ........icciiiiiiiiiiiiee e e b Taa e e e e e e e e e s ssnnnaneeeeesssnnrnneedreeesennnnnnns 5
4.4 SYMDBD O FOIMALS ..ttt e e e e e g e et e e e e e e aanntnsseeeaaeensnnneeeeaaeessnnhaneeeeaaaaans 5
4.4.1 [EAN-13 SYMDBOIS ...ttt sree e e e e e e s s e aa s n e e e e e et e e e e e e s e annrrrraeaeeesnnnnnnnedhaeeeennnnnes 5
4.4.2 [EAN-8 SYMDOIS ..o e e et e e e e e e 6
4.4.3 [UPC-A SYMDBOIS .o sge ot e e e e s s st e e e e e e s s s nnnreeeeaaeeesnnnnnnnedeeeeennnnnes 7
444 [UPC-E SYMDOIS oot e b e ettt et e e e s e e enmtbee e e e e e e e e e snnnneeeaaeessnnnnnnnedhaeeseaannnnes 8
I 7o Fo o ] =Y/ 1 1 T ] SRR SERRR RS B 11
4.5 Dimensions and TOIEranCeS ........uueeiiieeriiii a3 ettt e e e seneeee e e e e e e 14
4.5.1 |Width of Narrow €lemeEnt (X) .....ueeeeeeoiiiiiieiieeeeead s ereeeeeeeeesssstreeeeeseeessssnrreeeeeeeeesesnsssssneeesessnssnneessdresnnnnnnns 14
452 |Bar height ...t et e e e e e e e ennrene e e e 14
453 JQUIBL ZONE oo R 14
4.5.4 |Positioning of the add-0n SYMDbDO| ... 585 e e 15
N S I =1 1= o o= o AT T 1 g St USSR SRPPUPRPPRY RTTPR 15
456 [SYMDBOI WIAth oo N ettt e e et e e e e e e s e e e e e e e e e ennreneee e e 15
T A 1Y/ Vo o TN {01 A o g T = (o (0] = SR USSRRRUS B 16
4.5.8 | DIMENSIONAl TOIEIANCES ..oaaiineeeeeiiea e iitiiieee e e ettt e e e e e e et e e e ea e e s e annbeeeeeaaeeseaannnneeeeeaesannnrnneessdoesannnnnnns 16
4.6 Reference decode algoritNiT ......uv i e e s e s e e e e e e e s rrnr e e e e snnnnn e reeeeaaa 16
4.7 SYMDBOT QUATTTY e ettt e e e e e e e sttt e e e e e e e e s e nbbebeeeeeannnnneeeeaaeeeahabeneeeaens 20
o R > T=ToTo o =1 o 1 1 Y G O PP PRSP OUPPPUUPRTY NOTPRTN 20
o U o (o TN o] o = I O F 1 (=] - e T PP PTUT U UUTURRTUUPPPUPPRY TERTPPRTP 21
4.8 Application-defiRed ParamMETEIS ......ccoiiiiiiiiiiii ettt e e ib e e ann e e 21
4.9 Human-read@ble iNtErPretation ... e e e e e e e s s s s neneeeeeesnnnadhereeeenaans 21
o O T N B = L 1] gL (=T e = PP UPUP U SERURRUTTTS S 21
411  |Implementation QUIEIINES ......cciiiiiiiiiciieiice e r e e e e e s s e e e e e e e e s s snntaneeeeeeessnnrnneees e sennnnnns 21
Annex A (normative) AdditioNal FEALUIES .......ooi it e e sereeee e e e e e s 22
A.l LG 2 =Tod 1o [T ) PSP OTRTUPPRROUPRRTN SUTTRRIN 22
A.2 L S Fe AR =T= 0 FoY o] [ LN =] 0] (=3 K= L 0] o O 23
Annex B (normative) Symbology ideNtifier. ... 24
Annex C (informative) Overview of the UCC/EAN SYSTEIM ......coiiiiiiiiiiiiiiee ettt 25
Annex D (informative) Illustration of number sets A, B and C and auxiliary patterns..........ccccccevvvvieeeniinnennn, 26
Annex E (informative) Dimensioned drawings of the nominal size Symbols.........cccccoiiiiii e, 28
Annex F (informative) Traditional Measurement MethodsS ..o e 33
F.1 DIMeENSIONAl TOIEIANCES ..ooiiiiiitee ettt e ettt e e e e e e ekttt e e e e e e e e sanbabeeee e e eansnbbeeeaaaeeeanns 33
F.2 (@01 FToT= U o= U= 10 0[] (= SRR 34

© ISO/IEC 2000 — All rights reserved iii


https://standardsiso.com/api/?name=07f312793fb4c239605f4d0156292c0c

ISO/IEC 15420:2000(E)

Annex G (informative) Guidelines for reading and Printing ... 36
G.1 Autodiscrimination COMPALIDIITY .....oo.ueiiiiii e e 36
G.2 )Y A1 (] oo ] =] o =T = Lo T B 36
G.3 (e N (T g To T T A=Y o [T = 1 (o ISR 36
G4 ProgrammeEr'S EXAMIPIE ... ittt e e e e ettt e e e e e e e e s nn b e teeeeaa e e e e e e eeaaeeeeannreneeaaeas 36

iv © ISO/IEC 2000 — All rights reserved


https://standardsiso.com/api/?name=07f312793fb4c239605f4d0156292c0c

ISO/IEC 15420:

Foreword

2000(E)

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission)
form the specialized system for worldwide standardization. National bodies that are members of ISO or IEC
participate in the development of International Standards through technical committees established by the
respectj izati i i ' i ivi i pmmittees

collabofate in fields of mutual interest. Other international organizations, governmental and non-goverfimental, in

liaison With ISO and IEC, also take part in the work.

Internafional Standards are drafted in accordance with the rules given in the ISO/IEC Directives;.Part 3.

In the fleld of information technology, ISO and IEC have established a joint technical cemmittee, ISO/IEC JTC 1.

ernational Standards adopted by the joint technical committee are circulated o, national bodies [for voting.
ion as an International Standard requires approval by at least 75 % of the national bodies casting|a vote.

Attentidn is drawn to the possibility that some of the elements of this International Standard may be the|subject of

patent fights. ISO and IEC shall not be held responsible for identifying any or all'such patent rights.

Internafional Standard ISO/IEC 15420 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information

technolpgy, Subcommittee SC 31, Automatic identification and datacCapture techniques.

Annexgs A and B form a normative part of this International Standard. Annexes C to G are for information

© ISO/IEC 2000 - All rights reserved

only.
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Introduction

The technology of bar coding is based on the recognition of patterns encoded in bars and spaces of defined
dimensions. There are numerous methods of encoding information in bar code form, known as symbologies.

EAN/UPC is one such symbology. The rules defining the translation of characters into bar and space patterns, and
other essential features of each eymhnlngy, are known as the Q\J/mhnlngy annr‘ifir‘:\finn

EAN/UPC]| bar code symbols are exclusively reserved for encoding identification numbers. The~use| of the
symbology is restricted and subject to compliance with the EAN International (EAN) and Uniform |Code [Council
(UCC) rules and registration procedures. The administration of the numbering system by EAN~and UCC ¢nsures
that identification codes assigned to particular items are unique world-wide and are defined in aleonsistent way. The
major benfit for the users of the UCC/EAN system is the availability of uniquely defined identification codes| for use
in their trading transactions. Refer to Annex C for an overview of the UCC/EAN system.

Manufactyrers of bar code equipment and users of bar code technology require “publicly available standard
symbology specifications to which they can refer when developing equipment and software.

Vi © ISO/IEC 2000 — All rights reserved
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INTER

NATIONAL STANDARD ISO/IEC 15420:2000(E)

Information technology — Automatic identification and data

capture techniqgues — Bar code symbology specification —
EAN/UPC

1 Sdope

This International Standard specifies the requirements for the EAN/UPC symbology in¢luding data|character
encodation, symbol formats, dimensions, test specifications, and a reference decoding algorithm.

Data cgntent and the rules governing the use of this symbology are defined in the UEE/EAN system specifications.
2 No¢rmative references

The following normative documents contain provisions which, through ¥éference in this text, constitute provisions of
this International Standard. For dated references, subsequentiamendments to, or revisions of, any of these
publications do not apply. However, parties to agreements based’on this International Standard are encuraged to

investid

undated references, the latest edition of the normative degcument referred to applies. Members of 1S

maintai
ISO/IE(

ISO 10]
dimens

ISO/IEQ
print qu

ISO/IEC
Identifig

EN 155

ANSI/U

h registers of currently valid International Standards.
[ 646:1991, Information technology — ISO 7-bit coded character set for information interchange.

13-2:1976, Alphanumeric character sets;for optical recognition — Part 2: Character set OCR-B — S
ons of the printed image.

[ 15416:2000, Information teechnology — Automatic identification and data capture techniques —
hlity test specification — Linear symbols.

rs (including Symbolegy ldentifiers).

6:1996, Bar ¢oding — Terminology.

CC-1:1995/ U.P.C. Symbol Specification Manual.

ate the possibility of applying the most recent editiofs of the normative documents indicated bhelow. For

D and IEC

hapes and

Bar code

[ 15424:2000, Information technology — Automatic identification and data capture techniques — Data Carrier

"Generrl EAN Specifications" (EAN International, Brussels).

3 Terms and definitions

For the purposes of this International Standard, the terms and definitions given in EN 1556 and the following apply.

3.1
add-on
A symb

symbol
ol used to encode information supplementary to that in the main symbol.

© ISO/IEC 2000 - All rights reserved
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3.2
auxiliary pattern

A pattern of bars/spaces representing non-data components of the symbol - e.g. guard patterns and inter-character

delineators.

3.3

delineator

An auxiliary pattern used to separate characters within an add-on symbol.

3.4

even parify
A charactgristic of the encodation of a symbol character whereby the character contains an even number
modules.

3.5

guard paftern

An auxilidry pattern of bars/spaces corresponding to start or stop patterns in other symbologies, or se
separate the two halves of a symbol.

3.6
magnification factor
A constant multiplier of the nominal dimensions of an EAN/UPC symbol.

3.7

numbering organisation

An agency responsible for the administration of the UCC/EAN system' and maintenance of a number bank
defined tefritory.

3.8
number set
A series of ten bar/space patterns of either even or odd-parity encoding the digits 0 to 9.

3.9

odd parit
A charactgristic of the encodation of a symbol character whereby the character contains an odd number
modules.

3.10
UCC/EAN System

A system [for the unique numbering and identification of products, handling units, assets, locations, and 5
according|to a set of rulessmaintained by EAN International and the Uniform Code Council. See Annex C.

3.11
variable garity encodation

The procgss of encoding additional information in a series of symbol characters by using particular combing
odd and ejven‘parity characters to implicitly encode digits or for checking purposes.

of dark

rving to

within a

of dark

ervices

tions of

3.12

zero-suppression

The process of removing zeroes from specified positions in a UCC-12 data string in order to encode it in
format.

UPC-E

2 © ISO/IEC 2000 — All rights reserved
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4 Requirements

4.1 Symbology characteristics
The characteristics of EAN/UPC are:
a) Encodable character set: numeric (0 to 9) i.e. ASCII characters 48 - 57 inclusive, in accordance with ISO 646;

b) Symbology type: continuous;

c) Elgments per symbol character: 4, comprising 2 bars and 2 spaces, each of 1, 2, 3 or 4 modulgs in width
(ayxiliary patterns have differing numbers of elements);

d) Chpracter self-checking: yes;

e) Data string length encodable: fixed (8, 12, or 13 characters including check digit depending on specific symbol
type);

f)  Omni-directionally decodable: yes;
g) Symbol check digit: one, mandatory (see A.1);
h) Symbol character density: 7 modules per symbol character;

i)  Nop-data overhead including the check digit, but not including quiet zones:

O 18 modules for EAN-13, EAN-8 and UPC-A symbols
a 9 modules for UPC-E symbols
4.2 Yymbol types

The fodr types of the EAN/UPC symbol are;
0 EAN-13, UPC-A and UPC-E, all of\which may be accompanied by an add-on symbol;
O EAN-8.

The foyr symbol types are described in 4.4.1 to 4.4.4 and the optional add-on symbols are described in 4.4.5.

4.3

n

ymbol encedation

4.3.1 [Symbal'character encodation

Symbol characters shall encode digit values in 7-module characters selected from different number sets|known as
A, B and f" asinTable 1:

© ISO/IEC 2000 — All rights reserved 3
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Table 1: Number sets A, B and C

Digit Set A Element Widths Set B Element Widths Set C Element Widths
value
S B S B S B S B B S B S
0 3 2 1 1 1 1 2 3 3 2 1 1
| 2 2 2 1 1 2 2 2 2 2 2 t
p 2 1 2 2 2 2 1 2 2 1 2 2
B 1 4 1 1 1 1 4 1 1 4 1 1
4 1 1 3 2 2 3 1 1 1 1 3 2
b 1 2 3 1 1 3 2 1 1 2 3 1
b 1 1 1 4 4 1 1 1 1 1 1 4
/ 1 3 1 2 2 1 3 1 I 3 1 2
8 1 2 1 3 3 1 2 X 1 2 1 3
D 3 1 1 2 2 1 1 3 3 1 1 2
NOTE S denotes a space (light), B denotes a bar (dark), and thé element widths are in modules.

Annex D

ijlustrates Table 1 graphically. The sum of the barrmodules in any symbol character determines it

Symbol characters in number set A are odd parity characters. Symbol characters in number sets B and C a
parity chaftacters. Number set C characters are mirtoriimages of number set B characters.

Symbol characters in number sets A and B always begin on the left with a light module and end on the righ

dark mod

ile. Symbol characters in number 'set C begin on the left with a dark module and end on the righ

light moddle.

A data ch

below (se

check val

}racter shall normally be represented by a symbol character. However in certain specific instances

e. This technique iseferred to as variable parity encodation.

5 parity.
re even

t with a
t with a

defined

4.4.1, 4.4.4, 4.45) the combination of number sets in a symbol may itself represent either data or a

© ISO/IEC 2000 — All rights

reserved
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4.3.2 Auxiliary pattern encodation

Auxiliary patterns shall be composed as shown in Table 2.

Table 2: Auxiliary patterns

Annex

The no
pattern

4.4

(N

44.1

The EA

O a

[

O an

0O 65

O ad

0 659

O an

Auxiliary pattern Number of Element widths in modules
modules

S|B|S|BJ|]S|B
Normal guard pattern 3 1 1 1
Centre guard pattern 5 1 1 1 1 1
Special guard pattern 6 1 1 1 1 1 1
Add-on guard pattern 4 1 1 2
Add-on delineator 2 1 1

NOTE: S denotes a space (light) element, B denotes a bar (dark) element.

D illustrates these patterns graphically.

'mal guard pattern corresponds to the start and stop patterns in other symbologies and the spsg
is used as a stop pattern in UPC-E symbols.

ymbol formats

FAN-13 symbols

N-13 symbol shall be made up as follews, reading from left to right:
pft quiet zone;

ormal guard pattern;

ymbol characters from number sets A and B;

entre guard pattern;

ymbol characters from number set C;

ormal guard pattern

O aright quiet zone.

The rightmost symbol character shall encode the check digit calculated in accordance with Annex A.1.

cial guard

Since the EAN-13 symbol comprises only 12 symbol characters but encodes 13 digits of data (including the check
digit), the value of the additional digit, which is the character in the leftmost position in the data string, shall be
encoded by the variable parity mix of number sets A and B for the 6 symbol characters in the left half of the symbol.
The coding system for values of the leading digit is specified in Table 3. Figure 1 is an example of an EAN-13 bar
code symbol.

© ISO/IEC 2000 - All rights reserved
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Table 3: Left half of EAN-13 symbol

Le_adin_g _digit, Number sets used for coding left half of EAN-13 symbol
implicitly
encoded
Symbol character position

1 2 3 4 5 6

o* A A A A A A

1 A A B A B B

2 A A B B A B

3 A A B B B A

4 A B A A B B

5 A B B A A B

6 A B B B A A

7 A B A B A B

8 A B A B B A

9 A B B A B A

NOTE: The leading digit value “0” is reserved for symbols encoding'UCC-12 data strings.

51012345%"678900">

Figure 1: EAN-13 bar code symbol

4.4.2 EAN:8symbols
The EAN-8 symbol shall be made up as follows, reading from left to right:
O aleft quiet zone;

O anormal guard pattern;

0

4 symbol characters from number set A,

[0 acentre pattern;

6 © ISO/IEC 2000 — All rights reserved
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O 4 symbol characters from number set C;
0 anormal guard pattern.

O a right quiet zone.

The rightmost symbol character shall encode the check digit calculated in accordance with Annex A.1. Figure 2

shows an example of an EAN-8 bar code symbol.
12

34517 >
Figure 2: EAN-8 bar codesymbol

<"20

4.4.3 UPC-A symbols

The UHC-A symbol shall be made up as follows, réading from left to right:
O aleft quiet zone;

0 anormal guard pattern;

0 6 gymbol characters from numper set A;

[0 a gentre pattern;

O 6 gymbol characters/from number set C;

0 anormal guard pattern.

0 arlght'quiet zone.

The rightmost symbol character shall encode the check digit calculated in accordance with Annex A.1. UPC-A
symbols may be decoded as a 13 digit number by adding an implied leading zero to the UCC-12 number. Figure 3
shows an example of a UPC-A bar code symbol.

© ISO/IEC 2000 — All rights reserved 7
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07712345767890 5

Figure 3: UPC-A bar code symbol

4.44 UR
The UPC-
O aleft
g anor
O 6 syn
O aspe
O arigh
The UPCH

sequence
during en
bar code 9

C-E symbols

E symbol shall be made up as follows, reading from left to right:
uiet zone;

mal guard pattern;

bol characters from number sets A and B;

cial guard pattern;

t quiet zone.

E symbol may only be used to encode UCC-12 data strings which commence with a zero and ¢

ymbol.

0 078349 1

Figure 4: UPC-E bar code symbol (encoding “0 07834 00009 1" by zero suppression)

4441

bntain a

of four or five zeroes in defined positions, as shown in Table 5. These zeros are removed from the data
oding by the process of zero suppression described-in’4.4.4.1. Figure 4 shows an example of a| UPC-E

Encodation of a lIPC-FE qymhnl

The following algorithm describes the encodation of a data string suitable for zero suppression:

1) Let D1, D2, D3...D12 denote the UCC-12 data characters (including check digit). D1 shall always be 0. D12
shall be the symbol check digit calculated according to the algorithm in Annex A.1. Let X1, X2...X6 denote
the six symbol characters in the final UPC-E symbol.

2) Convert D2 through D11 into a symbol character string by removing zeroes according to the following rules:

a)

if D11 equals5,6,7,80r9

© ISO/IEC 2000 — All rights reserved
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3)

4)

and D7 to D10 inclusive are all O

and D6 is not O

then D7 to D10 are not encoded.

ISO/IEC 15420:2000(E)

Symbol character: X1 X2 X3 X4 X5 X6
Data character: D2 D3 D4 D5 D6 D11
by—if— D6 to DI0nclusive are att o
and D5is not 0
then D6 to D10 are not encoded and X6 = 4.
Symbol character: X1 X2 X3 X4 X5 X6
Data character: D2 D3 D4 D5 D11 4
c) if D4is0,1o0r2
and D5 to D8 inclusive are all 0
then D5 to D8 are not encoded.
Symbol character: X1 X2 X3 X4 X5 X6
Data character: D2 D3 D9 D10 D11 D4
d) if D4is3,4,5,6,7,80r9
and D5 to D9 inclusive argvall 0
then D5 to D9 are not encoded-and X6 = 3.
Symbol character: (X1 X2 X3 X4 X5 X6
Data charactér: D2 D3 D4 D10 D11 3
Determine the number sets for the implicit encodation of D12 from Table 4.
Encode symbol characters X1 to X6 using number sets A and B as determined in step 3.

© ISO/IEC 2000 - All rights reserved
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Table 4: Number sets for UPC-E Symbol

Value of check Number sets used for coding UPC-E symbol
digit D12
Symbol character position
1 2 3 4 5 6
0 B B B A A A
1 B B A B A A
2 B B A A B A
3 B B A A A B
4 B A B B A A
5 B A A B B A
6 B A A A B B
7 B A B A B A
8 B A B A A B
9 B A A B A B
EXAMPLE 1: Original data Zero-suppressed Rule
012345000058 123455 2a
BABAAB
EXAMPLE 2: Original data Zero-suppressed Rule
045670000080 456784 2b
BBBAAA
EXAMPLE 3: Originaldata Zero-suppressed Rule
034000005673 345670 2c
BBAAAB
EXAMPLE 4: Original data Zero-suppressed Rule
098400000751 984753 2d
BBABAA

NOTE: The number sets used to implicitly encode the check digit are shown in the zero-suppressed column.

10 © ISO/IEC 2000 — All rights reserved
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4.4.4.2 Decoding a UPC-E symbol
Derivation of the 12 digit data string from the characters encoded in the UPC-E symbol can be performed according
to Table 5.
Table 5: Decoding of UPC-E symbol
Encoded UPC-E digits Decoded number

P P2 P3 P4 P5 P& D1 D2 D3 D4 DS D6 D7 D8 D9 D10 D11 D12
© | Xt | x2 | x3 | x4 | x5 0 ©) © | xx | x 0 0 0 0 0 x3 ("N | x5 | (©
© | Xt | x2 | x3 | x4 | x5 1 ©) © | xx | x 1 0 0 0 0 x3 | x4 | x5 | (©
© | Xt | x2 | x3 | x4 | x5 2 ©) © | xx | x 2 0 0 0 0 x3 | x4 | x5 | (©
© | Xt | x2 | x3 | x4 | x5 3 ©) © | xx | x2 | x3 0 0 0 0 0 x4 | x5 | (©
© | Xt | x2 | x3 | x4 | x5 4 ©) © | xx | x2 | x3 | x4 0 0 0 0 0 X5 | (©)
© | Xt | x2 | x3 | x4 | x5 5 ©) © | xxt | x2 | x3 [Kxa"| x5 0 0 0 0 5 ©)
© | Xt | x2 | x3 | x4 | x5 6 ©) © | xt | x2 X8 | x4 | x5 0 0 0 0 6 ©)
© | Xt | x2 | x3 | x4 | x5 7 ©) © | xt [ x| x3 | x4 | x5 0 0 0 0 7 ©)
© | Xt | x2 | x3 | x4 | x5 8 ©) © | x| x2 | x3 | x4 | x5 0 0 0 0 8 ©)
© | Xt | x2 | x3 | x4 | x5 9 ©) @ | xt | x2 | x3 | x4 | x5 0 0 0 0 9 ©)
Notes:
O Thelsymbol characters at positions P1, P2-.. P5 of the UPC-E symbol are represented by X1, X2 ... X5.
O Re-|nserted zeroes are indicated by ‘underlining.
O Thelleading digit for UPC-E symbals, which is not encoded, is indicated by “(0)".
O Thelcheck digit implicitly encaded in UPC-E is indicated by “(C)".
4.45 JAdd-on symbols
The adg-on symbols were designed for use with EAN/UPC symbols on periodicals and paperback books| Because
they provide reduced security their use shall be limited to applications where rules in the application sgecification
governipg-data format and content provide appropriate safeguards.
4451 Two digit add-on symbol

The 2-digit add-on may be used in specific applications, in combination with an EAN-13, UPC-A, or UPC-E symbol.
The add-on is positioned following the right quiet zone of the main symbol, and consists of the following:

0 add-on guard pattern;

O first digit of the add-on humber from number sets A or B;

0 add-on delineator;

© ISO/IEC 2000 - All rights reserved
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O second digit of the add-on number from number sets A or B;
O aright quiet zone.

The add-on has no right guard pattern. It does not have an explicit check digit. Checking is done through the mix of
the number sets (A or B) used for the two digits. The choice of number sets is linked to the value of the add-on
number as shown by Table 6:

Table 6: Number sets for 2-digit add-on

Value of the add-on number Left-hand digit Right-hand digit
Multiple of 4 (00,04,08,...,96) A A
Multiple of 4+1 (01,05,...,97) A B
Multiple of 4+2 (02,06,...,98) B A
Multiple of 4+3 (03,07,...,99) B B

Figure 5 shows an example of an UPC-A bar code symbol with 2-digit add-on.

" 24 >

o'*12345%67890 5

Figure 5: UPC:Aybar code symbol with 2-digit add-on
4.45.2 [Five digit add-on symbol

The 5-digit add-on may be used,in specific applications, in combination with an EAN-13, UPC-A, or UPC-E symbol.
The add-dn is positioned following'the right quiet zone of the main symbol, and consists of the following:

O add-dn guard patter;
O first djgit of thecadd-on number from number sets A or B;

0 add-dn delineator;

O second digit of the add-on number from number sets A orf B,
O add-on delineator;

O third digit of the add-on number from number sets A or B;

O add-on delineator;

O fourth digit of the add-on number from number sets A or B;

O add-on delineator;

12 © ISO/IEC 2000 — All rights reserved
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The add-on has no right guard pattern. It does not have an explicit check digit. Checking is done through the mix of
the number sets (A or B) used for the five digits. A value v is determined by the following rules:

1)

2)

Sum the digits in positions 1, 3 and 5.

Multiply the result of step 1 by 3.

3)
4)
5)
6)

EXAMH

Sum the remaining digits (positions 2 and 4).

Multiply the result of step 3 by 9.

Sum the results of steps 2 and 4.

The value of v is the units position (lowest-order digit) of the result of step 5,

LE: to calculate the value of v for the add-on number 86104:

Stepl: 8+1+4=13

Step 2: 13x3 =39
Step3: 6+0=6
Step4: 6x9=54
Step 5: 39 + 54 =93

Step6: v=3

The number sets can then be determined by\using table 7.

Table 7: Number sets for 5-digit add-on

Value-of V

Number sets used for symbol characters

Ol N|fo|O]lB|WIN]| L] O

> > > > 00 m @
> I |E TN
W > > OE > > T > w
>I> WO @ >T >
W TP T O > >0

For the example, since v = 3, the sequence of number sets used to encode the value 86104 is B A A A B.

Figure 6 shows an example of an EAN-13 bar code symbol with 5-digit add-on.

© ISO/IEC 2000 - All rights reserved
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|| || 8||6|] 04

570123457678900

Figure 6: EAN-13 bar code symbol with 5-digit add-on

4.5 Dinllensions and Tolerances

The dime
nominal s
symbol sh

hsions of an EAN/UPC symbol may be referenced to a defined set of dimensions referfed to
ze symbol. Refer to Annex E for dimensioned drawings of nominal size symbols. [Fhe nomi
all use the following dimensions.

4.5.1 Width of narrow element (X)

The nomial width of the narrow element shall be 0,330 mm.

452 Bs

r height

The nomimal bar height shall be:

0O EAN-
O EAN-
O Add-
In EAN-13

extended
the UPC-/

453 QU

13, UPC-A and UPC-E symbols: 22,85 mm;

B symbols: 18,23 mm,;

n symbols: 21,9 mm.

, EAN-8, UPC-A, and UPC-E symbols\the bars forming the left, centre and right guard patterns

Hownwards by 5X, i.e. 1,65 mm. This:shall also apply to the bars of the first and last symbol charg
\ symbol.

iet zone

The mininpum quiet zone width_fequired by the main symbol types of the symbology is 7X. Various minimu

zone dime
readable ¢

Minimum

O EAN-

nsions are, however,_specified for the various symbol types, due to the size and location of the
haracters.

vidth of quiet-zones:

13 symbols: left, 11X; right, 7X;

as the
hal size

shall be
cters of

m quiet
human

O UPCH

A Symbols: 9X;

0 UPC-

E symbols: left, 9X; right, 7X;

0 EAN-8 symbols: 7X;

O Add-on symbols (all): right 5X.

A useful device to help maintain the quiet zone in some production processes is to include a “less than” (<) and/or
“greater than” (>) character in the human readable field the point of which should be aligned with the edge of the
quiet zone. If this device is used, the character(s) shall be positioned in accordance with the appropriate drawings in

Annex E.

14
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Positioning of the add-on symbol

The add-on shall not encroach on the right quiet zone of the main symbol. The maximum separation shall be 12X.

The bottom edge of the bars in the add-on symbol shall be horizontally aligned with the bottom edge of the guard

bars of

4.5.5

the main symbol.

Element widths

The width of each bar and space shall be determined by multiplying the X dimension by the module width of each

bar antlspace (1, 2, 3 or 4). There Is an exception for the digit values 1, 2, 7 and 8. For these character

5, the bars

and spaces shall be reduced or enlarged by 1/13 of a module to improve scanning reliability. This shalllbe done in
such a|way that edge to similar edge measurements and the total symbol character width remaig\unchpnged (an
example is shown in Annex G.3).
The reduction or enlargement in millimetres of the bars and spaces for the characters 1, 2,{~and 8 is givgn in Table
8.
Table 8: Reduction/enlargement for symbol characters/1;2; 7 and 8
Character Number set A Number sets\B“and C
value
Bar Space Bar Space
1 -0,025 +0,025 +0,025 -0,025
2 -0,025 +0,025 +0,025 -0,025
7 +0,025 -0,025 -0,025 +0,025
8 +0,025 -0,025 -0,025 +0,025
NOTE: |Existing equipment and artwork for the~generation of symbols which use a value of 0,030 mm for the
reductiop/enlargement factor may continue to do.s0.
4.5.6 [Symbol width
The symbol width in modules (in¢luding the minimum quiet zones) shall be as indicated in Table 9.
Table 9: Symbol width in modules
Symbol type Width
EAN-13 113
UPC-A 113
EAN-8 81
UPE-E 67
2-digit add-on 25
5-digit add-on 52
EAN-13 or UPC-A + 2-digit add-on 138
UPC-E + 2-digit add-on 92
EAN-13 or UPC-A + 5-digit add-on 165
UPC-E + 5-digit add-on 119
© ISO/IEC 2000 — All rights reserved 15
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4.5.7 Magnification factors

Symbols may be reduced or enlarged from the nominal size by applying a constant magnification factor in the range
0,8 to 2,0 to all dimensions.

The magnification factor of the add-on symbol shall be the same as the magnification factor of the associated main

symbol.

4.5.8 Dimensional Tolerances

The histor]

cal element tolerances shown in Annex F.1 are superseded by the test specifications in 4.7.

4.6 Reflerence decode algorithm

Bar code
This sect

reading systems are designed to read imperfect symbols to the extent that practical algorithms
on describes the reference decode algorithm used to determine decode andjdecodability in

verificatiof in accordance with 4.7.

For each
reference
Referencsd

Value el
Value e2
number s¢
left edge d

Eymbol character, let S equal the total measured width of the character. The value S is used to de
threshold (RT) values. Individual edge to similar edge measurements-(e) are then compareg
Threshold (RT) to determine E values. Character values are determined from E values.

s defined as the measurement from the leading edge of a barto the leading edge of the adjac
S defined as the measurement from the trailing edge of a barnte‘the trailing edge of the adjacent
bts A and B the right edge of each of the two bars is considered to be leading, while for number s
f each bar is considered to be leading. These relationshipsrare illustrated in Figure 7.

Number Set C

I s -
Leading l_bl | 12 di
Edge ] Adjacent
\ IC aracter
I
|
|
|
L1
Ho—e I
e
Number Sets A and B
S |
i F—bz b H
Adjacent — _| |' 1 Leading

permit.
symbol

termine
to the

ent bar.
bar. For
bt C the

Chatracter—1

16

=
oo

o

i

Figure 7: Symbol character decode measurements
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Reference thresholds RT1, RT2, RT3, RT4 and RT5 are given by:

RT1 = (1,5/7)S;
RT2 = (2,5/7)S;
RT3 = (3,5/7)S;
RT4 = (4,5/7)S;
RT5 = (5,5/7)S.

Within each character, the measurements el and e2 are compared with the reference thresholds. The

corresponding integer values E1 and E2 are considered to be equal to 2, 3, 4 or 5 as follows:

IfRT1<=¢; < RT2, E =2;
If RT2 <= ;< RT3, E; = 3;
If RT3 <=e; < RT4, E; = 4,
If RT4 <= ¢ < RT5, E;=5.

Otherwlse the character is in error.

In Tabl¢ 10, use the values of E1 and E2 as the primary determinant for the symbol character value.

Table 10: EAN/UPC decoding table

NOTE: b; and b, are the widths of the two bar elements

Character Number Primary Determinant Secondary Determinant
set
El E2 7(b; + by)/S

0 A 2 3

1 A 3 4 <=4
2 A 4 3 <=4
3 A 2 5

4 A 5 4

5 A 4 5

6 A 5 2

7 A 3 4 >4
8 A 4 3 >4
9 A 3 2

0 Band C 5 3

1 Band C 4 4 >3
2 Band C 3 3 >3
3 Band C 5 5

4 B and C 2 4

5 Band C 3 5

6 Band C 2 2

7 Band C 4 4 <=3
8 Band C 3 3 <=3
9 Band C 4 2

The character is uniquely determined for all combinations of E1 and E2 except for the following four cases:

© ISO/IEC 2000 - All rights reserved
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El =3 and E2 = 4 (Characters 1 and 7 in number set A);
El =4 and E2 = 3 (Characters 2 and 8 in number set A);
El =4 and E2 = 4 (Characters 1 and 7 in number sets B and C);
E1l =3 and E2 = 3 (Characters 2 and 8 in number sets B and C).

These cases require that the combined width of the two bars be tested as follows:

For E1 =3 and E2 = 4:
Character is "1"if: 7 x (b; + b,) / S <= 4;

(haracter is "7"if: 7 x (by + by) / S > 4.
ForEl=4and E2 = 3:

(haracter is "2" if: 7 x (by + by) / S <=4;
(haracter is "8"if: 7 x (by + by) / S > 4.
ForEl1 =4 and E2 = 4:

(haracter is "1"if: 7 x (by + by) / S > 3;
Qharacter is "7" if: 7 x (by + by) / S <= 3.
ForEl=3and E2 = 3:

(haracter is "2" if: 7 x (by + by) / S > 3;
(haracter is "8"if: 7 x (by + by) / S <= 3.

These requirements on (b; + b,) are shown in Table 10.

The same| procedures shall be used to decode the symbol characters in any add-on symbol.

18
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Using Figure 8, determine the appropriate S measurement for calculating the reference threshold values RT1 and
RT2 applicable to the auxiliary patterns of the main symbol. For each symbol or half symbol the measurements of
the appropriate auxiliary pattern e; values are then compared to the reference thresholds to establish the integer Ei
values. The determined values of E1, E2, E3, and E4 shall match those of valid auxiliary patterns as shown in Table
11. Otherwise the symbol is in error.

1) Normal Guard - Left 2) Normal Guard - Right
o] s—| I I I]
First Character Check Character
3) Centre Guard
[ .
: : Adjacent
: : Character
s
[
[
[
L
Character Precedlng el-l_e3_| Character Followmg
Centre Guard Bars Centre Guard Bars

Use Sgwith ey, e,, €5 Use S, with e,, e, €4

4) Special Guard e e
Adjacent ,_}
Cha@L
i
€3

Last Character

Figure 8: Auxiliary Pattern Measurements

Table 11: Main symbol auxiliary pattern E values

Auxiliary guard patterns El E2 E3 E4
Normal guard pattern 2

Centre (left half) 2 2 2

Centre (right half) 2 2 2
Special guard pattern 2 2 2 2

© ISO/IEC 2000 — All rights reserved 19
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4.7 Symbol quality

ISO 15416 specifies conditions under which measurements should be made and methods of measuring dimensions
and other attributes of the bar code symbol. In order to verify whether a symbol meets the specifications in this
standard it shall be tested using ISO/IEC 15416.

In accordance with EAN International and Uniform Code Council specifications, the minimum symbol grade shall be
1,5/06/670, where:

0 The minimum print quality grade is 1,5;

O The measurement aperture is number 06 (0,15 mm);
O The ipspection wavelength is 670 +/- 10 nm.

Note: The|minimum grade of 1,5/06/670 applies to the final symbol at its point of use. It is appropriate to strive for a
higher symbol grade at the point of printing to allow for process variations and possible degradation from pagkaging,

storage, gnd handling. Wherever practical, it is recommended that the symbol grade ,as’ printed should equal or
exceed 2,p/06/670.

4.7.1 Dgcodability

For the chlculation of the decodability value V, the following provisions apply, which are additional to those in
ISO/IEC 15416:

Character|Decodability for 1, 2, 7, and 8
A decodalility value V is calculated for each character.
Fori=land2andj=2, 3, 4:
K|z smallest {|ei - RTj|}

V1 = K/(S/14)
For odd parity characters 1, 2, 7, or 8 thewvalue V2 is given by:
V2 =[ |(7/S)(combined width-ef both bars)-4| ]/ (15/13)
For even parity characters 15 2,7, or 8 the value V2 is given by:
V2 =[ |(7/S)(Cotbined width of both bars)-3| ]/ (15/13)

For each ¢haracterl/ 2, 7, or 8 the decodability value V equals the smaller of V1 or V2.

4.7.1.1 |Decodability for the Auxiliary Patterns

The decodability value V for the auxiliary patterns shall be calculated as for standard (n, k) symbol characters but
using the values of n, k and S below. The outermost bar of the left and right guard patterns shall not be included in
the calculation.

For the left and right normal guard patterns of EAN-13, EAN-8 and UPC-A symbols, n = 2, k = 1; S shall be the
value of S for the symbol character immediately to the right or left respectively of the normal guard pattern. For the
special guard pattern on the right end of UPC-E symbols, n = 4, k = 2; S shall be the value of S for the symbol
character immediately to the left of the special guard pattern.

For the centre guard pattern of EAN-13 and UPC-A symbols, n = 4, k = 2. First, calculate V1 for the first four
elements (space-bar-space-bar) using the value of S for the symbol character immediately to the left of the centre

20 © ISO/IEC 2000 — All rights reserved
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guard pattern; then calculate V2 for the last four elements (bar-space-bar-space) using the value of S for the
symbol character immediately to the right of the centre guard pattern. The value of V for the centre guard pattern

shall be

the lower of V1 and V2.

4.7.2 Additional Criteria

ISO 15416 allows for additional pass/fail criteria to be stipulated by a symbology specification. For the EAN/UPC
symbology, the minimum quiet zone dimensions are given in 4.5.3. Any individual scan profile which does not meet
these requirements shall receive a grade of "0".

The ori
scanne
given in

48 A

The on
The UQ
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The human readable interpretation is specified in Annex A.2.

4.10 T

The m3
a point

In the 3
symbol
identifig

4.11 Implementation guidelines

Practicgl advice for implementing this symbology is given in Annex G.

jinal UCC and EAN specitications defined the optical conditions under which an EAN/UPC symbol
. These traditional conditions are stated in Annex F.2 but they are superseded by the test\sp
this section.

pplication-defined parameters

y application defined for EAN/UPC symbols is specified by EAN International-and Uniform Cod
C/EAN system specifications define the following parameters:

fa content;

b choice of symbol type and the use of add-on symbols.

uman-readable interpretation

ransmitted data

jority of applications for EAN/UPC utilise system dependent protocols for data transmitted from the
Of sale terminal or other device.

bsence of a predefined transmission.'protocol between the reader and the application, the trans
bgy identifiers shall be enabled in the reading device. The transmitted data shall consist of the
r followed by the decoded data‘as specified in Annex B.

should be
ecification

e Council.

 reader to

mission of
symbology
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Annex A
(normative)

Additional features

e check

ave the

d in the

A.1 Cheek-digt
The mandatory EAN/UPC check digit is the rightmost digit in EAN-13, UCC-12, and EAN-8. To calculate-th
digit or to yerify a check digit which is already present, the following algorithm may be used:
1) Set up a table with the number of columns equal to the length of the EAN or UCC-12-number:
0 13 for EAN-13;
0 12 for UCC-12;
O  8for EAN-8.
NOTE UPC-A and UPC-E symbols both encode the UCC-12 number.
2) Assign weighting factors:
For EAN-13: 1 31 3 1 3 13 1 3 1 3 1
For UCC-12: 31 3 1.83*1 3 1 3 1 3 1
For EAN-8: 31 3 1 3 1 3 1
3) Rosition all the digits of the numberin their correct columns. If a check digit is not present, le
rightmost column empty.
4) Nlultiply each digit of the EAN@r UCC-12 number by its weighting factor.
5) Sum the products.
6) Divide the sum byfthe modulus number (10) to find the remainder. If a check digit has been entere
rightmost column, the remainder should be 0. (If it is not 0 then either there is an error in the data or the
calculation has been carried out incorrectly.) If there is no check digit, carry out step 7.
7) Determine‘the check digit.

22

If remainder equals 0, the check digit equals 0.

) If remainder does not equal 0, the check digit equals 10 minus the remainder.
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EXAMPLE: for EAN-8

Step 2 3 1 3 1 3 1 3 1
Step 3 5 4 4 9 0 1 0
Step 4 15 4 12 9 0 1 0

Step 5 Sum =41

Step 6 A1 divided by T0 =2 Temaimnder &
Step 7 10 - 1 = 9; therefore check digit = 9

Full EAN-8 number = 54490109

A.2 Human-readable interpretation

The hu

only as
Reason

All the
form. F

man readable digits shall be printed underneath the main symbol and-above the add-on. A clearly legible
font shall be used for the human readable digits, such as OCR-B as defined in-1SO 1073-2. This font is 1
a convenient standard typeface and it is not intended that these characters be machine read ¢r verified.

able alternative type fonts and character sizes are acceptable provided the interpretation is clearly

encoded digits for EAN-13, UPC-A, EAN-8, and the add-on symbols shall be shown in humar
pr UPC-E symbols, the six digits directly encoded together with the leading zero and the implicitl

check gigit shall be shown in human readable form. Figures, 1, 2, 3, 4, 5, and 6 illustrate each type

includin

The he
and the

In the B
pattern

For UR
equival
module
to the 1
edge of

The hu
those o
symbol

Some

g the human readable digits.

ght of the digits in the nominal size symbol is.2,75 mm. The minimum space between the top o
bottom of the bars shall be 0,5X.

AN-13 symbol, the leftmost digit, which}is encoded by variable parity, is printed to the left of the s
in line with the other digits.

eferenced
legible.
readable

y encoded
of symbol

the digits

tart guard

C-A and UPC-E symbols, thesize of the first and last digits should be reduced to a maxinpum width

bnt to 4 modules. The height)is reduced proportionally. The right hand side of the first digit is pd
widths to the left of the leftmost guard bar. The left hand side of the last digit is positioned 5 mod
ght of the rightmost.guard bar for UPC-A symbols and 3 module widths for UPC-E symbols. T
the first and last digit.shall be aligned with the remaining full size digits.

man readable”interpretation of the add-on symbol shall be above it. The digits shall be the same
f the main Symbol. The upper edges of the digits are aligned with the upper edges of the bars o
The minimum space between the bottom of the digits and the top of the bars shall be 0,5X.

ndustries use specific variations to the recommended human readable interpretation such a

hyphen

sitioned 5
ule widths
he bottom

height as
f the main

5 inserted

5 t0)segment the number field. One example of this is shown in Annex E.
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Annex B
(normative)

Symbology identifier
A symbology identifier may be added as a preamble to the decoded data by a suitably programmed reader. The

symbology identifier allocated to EAN/UPC in ISO/IEC 15424 "Information technology — Automatic identification and
data captyre techniques — Data Carrier Identifiers (including Symbology identifiers)" is:

JHm
where: | represents ASCII character 93,
E is the code character for the EAN/UPC symbology and
m is a modifier character from Table B.1 below. Permissible values of m are 0,1,2,3,4.

NOTE: EAN/UPC symbols with add-ons may be considered either as two separate, symbols, each of which is trahsmitted
separately with its own symbology identifier, or as a single data packet. The user shall'select one of these methods.

All data shall be transmitted as ASCII data in accordance with ISO/IEC.646.

Table B.1: Values of m for"EAN/UPC

Valug of m Option
I Standard data packet in full EAN fofmrat, i.e. 13 digits for EAN-13, UPC-A and UPC-E (Hoes
not include add-on data)
| Two digit add-on data only
? Five digit add-on data only
B Combined data packet comprising 13 digits from EAN-13, UPC-A or UPC-E symbol and 2 or

5 digits from add-en symbol

4 EAN-8 data (packet

The symbplogy identifiér/is not encoded in the bar code symbol, but is generated by the decoder after decoding and
transmittefd as a preamble to the data message.

Previously assigned values of m (8, 9, A, B, C) are now obsolete.
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Annex C
(informative)

Overview of the UCC/EAN system

EAN and UCC are world-wide coding management organisations for identification numbers. The UCC/EAN system

is maintained through a network of national and pluri-national agencies called numbering organisations
use of UCC/EAN identification numbers is in the area of product identification. The num
howevdr, be used to identify other items within the prevailing rules of the UCC/EAN system.

A basic| principle of the identification standard is that the numbers are non-significant. The number by itse
carry any information about the entity which is identified. It does not identify the country of origin, the su
type or the price of the item.
The nymbers are, however, structured to allow the administrative control of the ~system and to ¢
uniqueness of the numbers worldwide. The UCC identification standards are\fully compatible with
International standards.

Detailef information on the UCC/EAN system may be obtained from"the numbering organisati
International, or the Uniform Code Council:

EAN International
rue Royale 145,
B-1000 BRUSSELS
Belgium

Tel: +32 2 227 1020

Uniform Code Council

7887 Washington Village Drive
Suite 300

Dayton, OH/45459

USA

The most
bers may,

f does not
pplier, the

nsure the
the EAN

bns, EAN

Tel* +1 937 435 3870
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Annex D
(informative)

lllustration of number sets A, B and C and auxiliary patterns

Value
Characte number set A number set B number set C
(odd) (even) (even

==
==
-

N
|

—
==
—
-

El=1EN-
.=
m B

2EIEIE

=
= =55 E

26 © ISO/IEC 2000 — All rights reserved


https://standardsiso.com/api/?name=07f312793fb4c239605f4d0156292c0c

ISO/IEC 15420:2000(E)

NORMAL

GUARD
PATTERN
(RIGHT and LEFT)

1

CENTRE
PATTERN

UPC-E
RIGHT GUARD
PATTERN

ADD-ON
DELINEATOR
PATTERN

ADD-ON
LEFT GUARD
PATTERN
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Annex E
(informative)

Dimensioned drawings of the nominal size symbols

NORMAL CENTER NORMAL
GUARD GUARD GUARD
PATTERN

PATTERN PATTERN

! ! !

6 LEFT HAND DIGIT CHARACTERS 6 RIGHT HAND DIGIT CHARACTERS
WITH VARIABLE PARITY WITH FIXED PARITY

>: Y

53 70123456 78900">+

IINDICATOR
(refommended)

24,50
2,31

13TH DIGIT
ENCODED BY
VARIABLE PARITY.

Figure E.1: EAN-13
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Figure E.2: UPC-A
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Figure E.3: UPC-A Example Variation
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