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Foreword

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
respective organization to deal with particular fields of technical activity. ISO and IEC technical committees
collaborate in fields of mutual interest. Other international organizations, governmental and non-governmental, in

H H H fa¥al Ll 1 1 H ) 1
liaison with [S©-and H=Catsotake palt tr-the-work:

Internationa) Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

In the field pf information technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.
Draft International Standards adopted by the joint technical committee are circulated/to/national boflies for voting.
Publication fis an International Standard requires approval by at least 75 % of the national bodies casgting a vote.

Attention is drawn to the possibility that some of the elements of this International Standard may bg the subject of
patent rightg. ISO and IEC shall not be held responsible for identifying any of all such patent rights.

International Standard ISO/IEC 15420 was prepared by Joint Technical Committee ISO/IEC JTC|1, Information
technology, |Subcommittee SC 31, Automatic identification and data-capture techniques.

Annexes A @nd B form a normative part of this International Standard. Annexes C to G are for informpation only.

© ISO/IEC 2000 - All rights reserved Y
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Introduction

The technology of bar coding is based on the recognition of patterns encoded in bars and space

s 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 symbology, are known as the symbology specification.

! ol } . 1 c L sl ] . ! =)
EAN/UPC bal LOUC SYITIDUIS alt TALIUSIVETY TESCTVEU TUTIN CHLUUINy TUeTIiuricatort Tiarmuers. 111

use of the

symbology is festricted 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 ensures
that identificatipn codes assigned to particular items are unique world-wide and are defined in a-consist¢nt way. The

major benefit fpr the users of the UCC/EAN system is the availability of uniquely defined identification ¢
in their trading[transactions. Refer to Annex C for an overview of the UCC/EAN system.

pdes for use

Manufacturers| of bar code equipment and users of bar code technology require) publicly availahle standard

symbology spqcifications to which they can refer when developing equipment and\software.

vi © ISO/IEC 2000 — All

rights reserved
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INTERNATIONAL STANDARD

ISO/IEC 1

5420:2000(E)

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

1 Scope

This Interna
encodation,

Data conten

2 Norm

The followin

itional Standard specifies the requirements for the EAN/UPC symbology .including
symbol formats, dimensions, test specifications, and a reference decoding algorithm.

t and the rules governing the use of this symbology are defined in the UJCC/EAN system 9

ative references

Hata character

pecifications.

0 normative documents contain provisions which, through réference in this text, constitute provisions of

this Internafional Standard. For dated references, subsequent amendments to, or revisions of| any of these
publications|do not apply. However, parties to agreements based 0on this International Standard are [encouraged to
investigate the possibility of applying the most recent editions of the normative documents indicated below. For
undated references, the latest edition of the normative document referred to applies. Members of ISO and IEC
maintain registers of currently valid International Standards.

ISO/IEC 646:1991, Information technology — ISO 7-bit coded character set for information interchange.

ISO 1073-2{1976, Alphanumeric character sets,for optical recognition — Part 2: Character set OCR-B[— Shapes and
dimensions pf the printed image.

ISO/IEC 15416:2000, Information technology — Automatic identification and data capture technique¢s — Bar code
print quality fest specification — Linear symbols.

ISO/IEC 15424:2000, Informatien technology — Automatic identification and data capture techniques — Data Carrier
Identifiers (ipcluding Symbgology Identifiers).

EN 1556:19096, Bar ¢oding — Terminology.

ANSI/UCC-1:1995) U.P.C. Symbol Specification Manual.

"General 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 symbol
A symbol used to encode information supplementary to that in the main symbol.

© ISO/IEC 200
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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 parity

A characteristic of the encodation of a symbol character whereby the character contains an even number of dark

modules.

3.5

guard pattern
An auxiliary p
separate the ty

3.6
magnification
A constant mu

3.7

numbering or
An agency res|
defined territor,

3.8
number set
A series of ten

3.9

odd parity

A characteristi
modules.

3.10
UCC/EAN Sys

A system for the unique numbering and identification of products, handling units, assets, locations, 4§

according to a

3.11
variable parity
The process o

httern of bars/spaces corresponding to start or stop patterns in other symhbologies, d
Vo halves of a symbol.

factor
tiplier of the nominal dimensions of an EAN/UPC symbol.

panisation
ponsible for the administration of the UCC/EAN system and maintenance of a number b

Y.

bar/space patterns of either even or odd:parity encoding the digits 0 to 9.

C of the encodation of a symbol character whereby the character contains an odd nun

tem

set of rulesAnaintained by EAN International and the Uniform Code Council. See Annex (

encodation

r serving to

ank within a

hber of dark

\nd services

N
-

odd and even

3.12

zero-suppression
The process of removing zeroes from specified positions in a UCC-12 data string in order to encode it in UPC-E

format.

© ISO/IEC 2000 — All
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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) Elements per symbol character: 4, comprising 2 bars and 2 spaces, each of 1, 2, 3 or 4 modules in width
(auxi"af\/ patterns. have diffnring numbers of nlnmnm‘:);

d) Character self-checking: yes;

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

f)  Omni-djrectionally decodable: yes;

g) Symbollcheck digit: one, mandatory (see A.1);

h) Symbol character density: 7 modules per symbol character;

i)  Non-dala 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 Symbol types

The four 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;
0O EAN-8.

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

4.3 Symbol encedation

4.3.1 Symlpol,character encodation

Symbol characters shall encode digit values in 7-module characters selected from different number sets known as
A, Band C, as in Table 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
1 2 2 2 1 1 2 2 2 2 2 2 1
2 2 1 2 2 2 2 1 2 2 1 2 2
3 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
5 1 2 3 1 1 3 2 1 1 2 3 1
6 1 1 1 4 4 1 1 1 1 1 1 4
7 1 3 1 2 2 1 3 1 1 3 1 2
8 1 2 1 3 3 1 2 1 1 2 1 3
9 3 1 1 2 2 1 1 3 3 1 1 2
NOTE § denotes a space (light), B denotes a bar (dark), and the elément widths are in modules.

Annex D illustfates Table 1 graphically. The sum of the barmodules in any symbol character determings its parity.

Symbol charad
parity characte

Symbol charag
dark module. §
light module.

A data charact]
below (see 4.4
check value. T

ters in number set A are odd parity characters. Symbol characters in number sets B and C are even
rs. Number set C characters are mirrgPimages of number set B characters.

ters in number sets A and B always begin on the left with a light module and end on thg right with a
bymbol characters in number-set C begin on the left with a dark module and end on thq right with a

er shall normally be represented by a symbol character. However in certain specific instapces defined
.1, 4.4.4, 4.4.5) theycombination of number sets in a symbol may itself represent either data or a
his technique is referred to as variable parity encodation.

© 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

ISO/IEC 15420:2000(E)

Auxiliary pattern Number of Element widths in modules
modules

Ss|B|S|B]|]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 bap(dark) element.

Annex D illustrates these patterns graphically.

The normal
pattern is us

4.4 Symbol formats

4.4.1 EAN-13 symbols

The EAN-13

O

O

O

a left quiet zone;

a normal guard pattern;

6 symbpl characters from number sets A and B;

a centrg guard pattern;

6 symbpl characters from number set C;

symbol shall be made up as follows, reading from left to right:

guard pattern corresponds to the start and stop, patterns in other symbologies and thg special guard
ed as a stop pattern in UPC-E symbols.

a normal guard pattern

a right quiet zone.

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

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


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

ISO/IEC 15420:2000(E)

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 ledding 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-8 symbols
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.
1

Figure 2: EAN-8 bar cadesymbol

<"2012"3451"'>

4.4.3 UPQ-A symbols

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

0 anormal guard pattern;

O 6 symbpl characters from nuniber set A;

[0 acentr¢ pattern;

O 6 symbpl characters from number set C;

O anormal guard pattern.

0 aright 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

4.4.4 UPC-E symbols

The UPC-E symbol shall be made up as follows, reading from left to right:
O aleft quiet zone;

0 anormal guard pattern;

O 6 symbol ¢haracters from number sets A and B;

O aspecial guard pattern;

O aright quipt zone.

The UPC-E symbol may only be used to encode UCC-12 data strings which commence with a zero apd contain a

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

bar code symbol.

0 078349 1

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

4441 Encodation of a UPC-E symbol

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 Dllequals5,6,7,80r9

8 © ISO/IEC 2000 — All rights reserved
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and D7 to D10 inclusive are all 0
and D6 is not 0
then D7 to D10 are not encoded.
Symbol character: X1 X2 X3
Data character: D2 D3 D4

if D6 to D10 inclusive are all 0

ISO/IEC 15420:2000(E)

X6

D11

and D5 is not O

Symbol character: X1 X2 X3

Data character: D2 D3 D4
if D4is0,1or2

and D5 to D8 inclusive are all 0
then D5 to D8 are not encoded.

Symbol character: X1 X2 X3

Data character: D2 D3 D9
if D4is3,4,5,6,7,80r9

and D5 to D9 inclusive are all 0

then D5 to D9 are not encoded-and X6 = 3.
Symbol character: - X1 X2 X3

Data character: D2 D3 D4

then D6 to D10 are not encoded and X6 = 4.

brmine the nimber sets for the implicit encodation of D12 from Table 4.

pde symbol characters X1 to X6 using number sets A and B as determined in step 3.

X6

X6

D4

X6

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 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: | Origindl data 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

PL | P2 | P3 | P4 | P5 | P6 DL | D2 [D3 |D4 |D5 | D6 | D7 [D8 |D9 | Dio | D11 | D12
© | xu 7 | X3 | X& | X5 0 © © | Xt | x2 0 0 0 0 0 X3_1x4 | x5 | (©
© | xu 2 | x3 [ x4 | x5 1 ©) © | xx | x 1 0 0 0 0 X3 |[x4 | x5 | (©
© | xu 2 | x3 [ x4 | x5 2 ©) © | xx | x 2 0 0 0 0 x3 |[x4 | x5 | (©
© | xu 2 | x3 [ x4 | x5 3 ©) © | xx | x2 | x3 0 0 0 0 0 X4 | X5 | (©
© | xu 2 | x3 [ x4 | x5 4 ©) © | xx | x2 | x3 | x4 0 0 0 0 0 X5 | (©)
© | xu 2 | x3 [ x4 | x5 5 ©) © | xx | x2 | x3 | %] x5 0 0 0 0 5 ©)
© | xu 2 | x3 [ x4 | x5 6 ©) © | xt | x2 X8 | x4 | x5 0 0 0 0 6 ©)
© | xu 2 | x3 [ x4 | x5 7 ©) © | xt [sx2*| x3 | x4 | x5 0 0 0 0 7 ©)
© | xu 2 | x3 [ x4 | x5 8 ©) © | XD| x2 | x3 | x4 | x5 0 0 0 0 8 ©)
© | xu 2 | x3 [ x4 | x5 9 ©) ON] x1 | x2 | x3 | x4 | x5 0 0 0 0 9 ©)
Notes:
O The sympol characters at positions P1, P2-.". P5 of the UPC-E symbol are represented by X1, X2 ... X5.
O Re-inserfed zeroes are indicated by underlining.
O The lead|ng digit for UPC-E symbols, which is not encoded, is indicated by “(0)".
O The chegk digit implicitly epcoded in UPC-E is indicated by “(C)".
4.45 Addion symbels
The add-on[symbols were designed for use with EAN/UPC symbols on periodicals and paperback bgoks. Because
they providereducetd—security-theiruse—shatt-betimited-toapplications—whererates—mthe—apptication specification

governing 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

uttipte of4<(66;04,08,96)

A
Multiple of 4+1 (01,05,...,97) A
B
B

Multiple of 4+2 (02,06,...,98)
Multiple of 4+3 (03,07,...,99)

W > W

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

" 24 >

o'*M12345%67890 5

Figure 5: UPC-A bar code symbol with 2-digit add-on
4.45.2 Five digit add-on symbol

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

O add-on guard pattern;

O first digit df thecadd-on number from number sets A or B;

0 add-on delireator

O second digit of the add-on number from number sets A or 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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O fifth digit of the add-on humber from number sets A or B.

O aright quiet zone.

ISO/IEC 15420:2000(E)

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)
3)
4)
5)

6)

Sum the digits in positions 1, 3 and 5.

Mu

Itiply the result of step 1 by 3.

Sum the remaining digits (positions 2 and 4).

Mu

Su

Th

EXAMPLE:

The number

Itiply the result of step 3 by 9.
M the results of steps 2 and 4.
b value of v is the units position (lowest-order digit) of the result of step 5.
o 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

sets can then be determined hy uSing table 7.

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

Value:of V Number sets used for symbol characters
1 2 3 4 5

0 B B A A A
1 B A B A A
2 B A A B A
3 B A A A R
4 A B B A A
5 A A B B A
6 A A A B B
7 A B A B A
8 A B A A B
9 A A B A B

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

13


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

ISO/IEC 15420:2000(E)

" H 86104
012345"678900 "“"

5

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

45 Dimensions and Tolerances

The dimensiongs of an EAN/UPC symbol may be referenced to a defined set of dimensions referre

nominal size 9
symbol shall u

4.5.1 Width
The nominal W
452 Barhe
The nominal b

0O EAN-13, U

0O EAN-8 symbols: 18,23 mm,;

O Add-on sy

In EAN-13, EA

extended downwards by 5X, i.e. 1,65 mm. This«shall also apply to the bars of the first and last symbol g

the UPC-A syn

453 Quiet 2
The minimum
zone dimensio
readable charg

Minimum width

ymbol. Refer to Annex E for dimensioned drawings of nominal size symbols.) Fhe 1
be the following dimensions.

bf narrow element (X)

dth of the narrow element shall be 0,330 mm.
ght

br height shall be:

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

mbols: 21,9 mm.
N-8, UPC-A, and UPC-E symbols_the bars forming the left, centre and right guard patts

hbol.
one
quiet zone width-required by the main symbol types of the symbology is 7X. Various mi
ns are, however;-specified for the various symbol types, due to the size and location o

cters.

of quiet.zones:

d to as the
ominal size

rns shall be
haracters of

nimum quiet
f the human

mbols: left, 11X; right, 7X;

0 EAN-13s
0
O
O
O Add-on sy

UPC-A symbols: 9X;
UPC-E symbols: left, 9X; right, 7X;

EAN-8 symbols: 7X;

mbols (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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4.5.4 Positioning of the add-on symbol

ISO/IEC 15420:2000(E)

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 the main symbol.

455 Element widths

The width of each bar and space shall be determined by multiplying the X dimension by the module width of each
bar and space (1, 2, 3 or 4). There is an exception for the digit values 1, 2, 7 and 8. For these characters, the bars

and spaces shall be reduced or enlarged by 1/13 of a module to improve scanning reliability. This s
that edge to similar edge measurements and the total symbol character width remain

such a way
example is §

The reductig
8.

NOTE: Exist
reduction/enl

456 Sym

The symbol

hall be done in

hown in Annex G.3).

n or enlargement in millimetres of the bars and spaces for the characters 1, 2,(/vand 8 ig

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 -04025 -0,025 +0,025

bol width

Table 9: Symbol width in modules

ing equipment and artwork for the “generation of symbols which use a value of 0,03
hrgement factor may continue to do*so.

width in modules (including the minimum quiet zones) shall be as indicated in Table 9.

inchanged (an

given in Table

0 mm for the

© ISO/IEC 200

Symbol type Width
EAN-13 113
UPC-A 113
EAN-8 81
UPC-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

0 — All rights reserved
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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 historical element tolerances shown in Annex F.1 are superseded by the test specifications in 4.7.

4.6 Reference decode algorithm

Bar code reading systems are designed to read imperfect symbols to the extent that practical lalgorithms permit.
This section describes the reference decode algorithm used to determine decode andcdecodability in symbol
verification in gccordance with 4.7.

For each symhol character, let S equal the total measured width of the character. The yalue S is used fo determine
reference threghold (RT) values. Individual edge to similar edge measurements’ (e) are then compared to the
Reference Threshold (RT) to determine E values. Character values are determined from E values.

Value el is dgfined as the measurement from the leading edge of a bar«to*the leading edge of the gdjacent bar.
Value e2 is defined as the measurement from the trailing edge of a bar te’the trailing edge of the adjagent bar. For
number sets A and B the right edge of each of the two bars is considered to be leading, while for numRier set C the
left edge of eagh bar is considered to be leading. These relationships-are illustrated in Figure 7.

Number Set C

I
Leadmg 1621 .
Edge _‘Adjacent
IC aracter
I
|
|
|
L1
Number Sets A and B
Adjacent |_ b2 Lead”]g
Character Edge

]

~

Figure 7: Symbol character decode measurements

16 © ISO/IEC 2000 — All rights reserved
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Reference thresholds RT1, RT2, RT3, RT4 and RT5 are given by:

RT1 = (
RT2 = (
RT3 = (

1,5/7)S;
2,5/7)S;
3,5/7)S;

RT4 = (4,5/7)S;

RT5 = (

5,5/7)S.

ISO/IEC 15420:2000(E)

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:

If RT1 <
If RT2 <
If RT3 <
If RT4 <

= e <RT2, E =2
= e <RT3,E=3;
(= e, < RT4, E =4,
= e <RT5, Ej=5.

Otherwise the character is in error.

In Table 10,

use the values of E1 and E2 as the primary determinant for the symbol character value.

Table 10: EAN/UPC decodingtable

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
4 Band 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

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

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 (by + by) / S <= 4;
Character is "7"if: 7 x (by + by) / S > 4.

ForEl=4and E2 = 3:

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

ForEl =4 and E2 = 4:

Character is "1"if: 7 x (by + by) / S > 3;
Character is "7" if: 7 x (by + by) / S <= 3.

ForEl =3 and E2 = 3:

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

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

The same pro

18

edures shall be used to decode the symbol characters in any add-on symbol.

© ISO/IEC 2000 — All rights reserved
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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 Il
First Character Check Character
3) Centre Guard
[ \
: : Adjacent
: : Character
N
[
[
[
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) 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 inspeftion wavelength is 670 +/- 10 nm.
Note: The minjimum grade of 1,5/06/670 applies to the final symbol at its point of use. It is appropriate tp strive for a
higher symbol grade at the point of printing to allow for process variations and possible degradation from packaging,

storage, and Handling. Wherever practical, it is recommended that the symbol grade as printed should equal or
exceed 2,5/06/670.

4.7.1 Decodpbility

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

Character Decpdability for 1, 2, 7, and 8

A decodability palue V is calculated for each character.
Forigland2andj=2, 3, 4:
K = smallest {|ei - RTj|}
V1 = K/(S/14)

For odd parity pharacters 1, 2, 7, or 8 the_value V2 is given by:
V2 =[ (7/S)(combined width.of both bars)-4| ]/ (15/13)

For even parity characters 1,42,.7, or 8 the value V2 is given by:
V2 =[ (7/S)(Combined width of both bars)-3| ]/ (15/13)

For each character‘l{ 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

4.7.2 Addi

lower of V1 and V2.

tional 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 original UCC and EAN specifications defined the optical conditions under which an EAN/UPC symbol should be
scanned. These traditional conditions are stated in Annex F.2 but they are superseded by the test specification

given in this

section.

4.8 Application-defined parameters

The only ap
The UCC/E

0 Data cd

plication defined for EAN/UPC symbols is specified by EAN International and Uniform
AN system specifications define the following parameters:

ntent;

O The chgice of symbol type and the use of add-on symbols.

4.9 Hum

The human

4.10 Trang

The majority
a point of s3

hn-readable interpretation

readable interpretation is specified in Annex A.2.

Emitted data

le terminal or other device.

Code Council.

of applications for EAN/UPC utilise system dependent protocols for data transmitted froin the reader to

In the absemce of a predefined transmission*protocol between the reader and the application, the fransmission of

symbology i
identifier foll

4.11 Imple

Practical ad

dentifiers shall be enabled.in_the reading device. The transmitted data shall consist of
pwed by the decoded data as specified in Annex B.

bmentation guidelines

ice for implementing this symbology is given in Annex G.

the symbology

© ISO/IEC 2000 - All rights reserved
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Annex A
(normative)

Additional features

A.1 Check digit

The mandator
digit or to verify

1)

NOTE

2)

3)

4)
5)

6)

7

22

Setu

o 1

o 1
d

UP(Q

Assig

A

A

A

Positi
rig

Multig
Sum
Divide
rig
ca

Deter

EAN/UPC check digit 1s the rightmost digit iIn EAN-15, UCC-1Z, and EAN-o. 10 calcula
a check digit which is already present, the following algorithm may be used:

h a table with the number of columns equal to the length of the EAN or UCC-12number:

3 for EAN-13;

2 for UCC-12;

B for EAN-8.

-A and UPC-E symbols both encode the UCC-12 number.

h weighting factors:

or EAN-13: 1 3 1 3 1 3 453 1 3 1 3 1

or UCC-12: 31 3 131 3 1 3 1 3 1

or EAN-8: 31 3 1 3 1 3 1

pn all the digits of the number*in’their correct columns. If a check digit is not preser

htmost column empty.

ly each digit of the EAN.or-UCC-12 number by its weighting factor.

he products.

e the sum bysthe ‘modulus number (10) to find the remainder. If a check digit has been e
htmost column, the remainder should be 0. (If it is not 0 then either there is an error in th

culationhas been carried out incorrectly.) If there is no check digit, carry out step 7.

mine the check digit.

e the check

t, leave the

ntered in the
b data or the

i) If remainder equals 0, the check digit equals 0.

i)  If remainder does not equal 0, the check digit equals 10 minus the remainder.

© ISO/IEC 2000 — All

rights reserved
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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 41 divided by 10 = 4 remainder 1

Step 7 10 - 1 = 9; therefore check digit = 9

FulllEAN-8 number = 54490109

A.2 Hum

The human
font shall bg

only as a convenient standard typeface and it is not intended that these_eharacters be machine rg
alternative type fonts and character sizes are acceptable provided the interpretation is cl¢arly legible.

!

Reasonable]

All the encd
form. For U
check digit
including the

The height ¢f the digits in the nominal size symbol is*2,75 mm. The minimum space between the t

and the bott|

In the EAN-
pattern in lin

For UPC-A
equivalent t

module widths to the left of the leftmost guard bar. The left hand side of the last digit is positioned 5

to the right
edge of the

The human
those of the
symbol. Theg

an-readable interpretation

readable digits shall be printed underneath the main symbol and.above the add-on. A
used for the human readable digits, such as OCR-B as defined-in, 1ISO 1073-2. This for

ded digits for EAN-13, UPC-A, EAN-8, and the add-0oh symbols shall be shown in h

PC-E symbols, the six digits directly encoded togetherwith the leading zero and the im

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

bm of the bars shall be 0,5X.

| 3 symbol, the leftmost digit, which is encoded by variable parity, is printed to the left of
e with the other digits.

and UPC-E symbols, the size of the first and last digits should be reduced to a m
b 4 modules. The height.is reduced proportionally. The right hand side of the first digit

pf the rightmost guard bar for UPC-A symbols and 3 module widths for UPC-E symbo
irst and last digitshall be aligned with the remaining full size digits.

readable-ifterpretation of the add-on symbol shall be above it. The digits shall be the 3
main.syimbol. The upper edges of the digits are aligned with the upper edges of the ba
minimum space between the bottom of the digits and the top of the bars shall be 0,5X.

clearly legible
t is referenced
pad or verified.

man readable
licitly encoded
ype of symbol

bp of the digits

the start guard

aximum width
s positioned 5
module widths
s. The bottom

ame height as
rs of the main

Some indu

tres use Sspeclic variations 1o the recommended numan readable Interpretation su

hyphens to segment the number field. One example of this is shown in Annex E.

© ISO/IEC 2000 - All rights reserved
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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 capture techniques — Data Carrier Identifiers (including Symbology identifiers)" is:

JEm
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 transmitted
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 forEAN/UPC

Value of m Option
0 Standard data packet in full EAN format, i.e. 13 digits for EAN-13, UPC-A and UP(-E (does
not include add-on data)
1 Two digit add-on data only
2 Five digit add-on data.only
3 Combined data packet comprising 13 digits from EAN-13, UPC-A or UPC-E symbo| and 2 or

5 digits from add-on symbol

4 EAN-8 data-packet

The symbology identifier is not encoded in the bar code symbol, but is generated by the decoder after decoding and
transmitted as|a preamble to the data message.

Previously asslgned values of m (8, 9, A, B, C) are now obsolete

24 © ISO/IEC 2000 — All rights reserved
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Annex C
(informative)

Overview of the UCC/EAN system

5420:2000(E)

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.The most
common use of UCC/EAN identification numbers is in the area of product identification. The numbers may,

however, be

A basic prin
carry any in

type or the grice of the item.

The numbers are, however, structured to allow the administrative control of the -system and

unigueness
Internationa

Detailed information on the UCC/EAN system may be obtained from—the numbering orgarn

Internationa
EAN
rue
B-1
Belg

Tel:

Unif

788

of the numbers worldwide. The UCC identification standards are fully compatible
standards.

, or the Uniform Code Council:

| International

Royale 145,

DO0 BRUSSELS

ium

+32 2 227 1020

orm Code Council

7 Washington Village Drive

Sui

300

Dayton, Ok=45459

us

Ciple of the identification standard is that the numbers are non-significant. The numberby itself does not
ormation about the entity which is identified. It does not identify the country of origin, the supplier, the

to ensure the
with the EAN

isations, EAN

Tel:

© ISO/IEC 200

+1 937 435 3870
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Annex D
(informative)

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

alu
Character ”Umb(Gdedt)%t A numb((ar set) R number set (S
o]

==
= = .
—I=-1=k

N
|

—
—
—
-

.=
= m

2EEIE

H_
—

o
“--dEER
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NORMAL

GUARD
PATTERN
(RIGHT and LEFT)

1

CENTRE
PATTERN

UPC-E
RIGHT GUARD
PATTERN

ADD-ON
DELINEATOR
PATTERN

ADD-ON
LEFT GUARD
PATTERN

Figure D.1: Number sets A, B, and C, and auxiliary patterns
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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

_________ g |
24,50

3,63 2,31

< |

0 M012345%6 78900

| %] QUIET zONE

INDICATOR
[13TH DIGIT (recommended)
—H

NCODED 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

© ISO/IEC 2000 — All rights reserved 29


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

	s027663e.pdf
	Scope
	Normative reference(s)
	Term(s) and definition(s)
	Requirements
	Symbology characteristics
	Symbol  types
	Symbol encodation
	Symbol character encodation
	Auxiliary pattern encodation

	Symbol formats
	EAN-13 symbols
	EAN-8 symbols
	UPC-A symbols
	UPC-E symbols
	Encodation of a UPC-E symbol
	Decoding a UPC-E symbol

	Add˚on symbols
	Two digit add˚on symbol
	Five digit add˚on symbol


	Dimensions and Tolerances
	Width of narrow element (X)
	Bar height
	Quiet zone
	Positioning of the add-on symbol
	Element widths
	Symbol width
	Magnification factors
	Dimensional Tolerances

	Reference decode algorithm
	Symbol quality
	Decodability
	Decodability for the Auxiliary Patterns

	Additional Criteria

	Application˚defined parameters
	Human-readable interpretation
	Transmitted data
	Implementation guidelines



