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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
establish i izati i i i i v —C
technical fommittees collaborate in fields of mutual interest. Other international organizations, governmental
and non-governmental, in liaison with 1ISO and IEC, also take part in the work. In the field of infermation
technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives;Part 2.

The main| task of the joint technical committee is to prepare International Standards.,Draft Internatiopal
Standardd adopted by the joint technical committee are circulated to national bodies fér yoting. Publication fas
an International Standard requires approval by at least 75 % of the national bodies easting a vote.

Attention [s drawn to the possibility that some of the elements of this document'may be the subject of patent
rights. ISQ and IEC shall not be held responsible for identifying any or all such_patent rights.

ISO/IEC 15421 was prepared by Joint Technical Committee ISO/NEC JTC 1, Information technology,
Subcommiittee SC 31, Automatic identification and data capture techniques.

This secopd edition cancels and replaces the first edition (ISO/MHEC 15421:2000), which has been technic3
revised.

y
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Introduction

The technology of bar coding is based on the recognition of patterns encoded in bars and spaces of specified
dimensions. A wide variety of methods exists by which these bar and space patterns can be reproduced as a

physical image. Conventional printing processes such as offset lithography, photogravure, letterpress, screen
process, hot_foil ei‘nmping and flnyngraph\ll rnquirn one or more intermediate imagn carriers_fo examp|e

arfwork, photographic film, printing plates or cylinders, screens or dies.
THe term bar code master refers to the first physical image of the complete bar code symbol,from

m

which the

otIer image carriers can be produced. Some processes directly create an image carrier-without generating a
ster that would be covered by this International Standard. In order to make allowances’for variability of the

production processes, and to ensure the correct encoding of the data to be represenied, certain procedures

need to be performed during the preparation of the bar code master.

THis International Standard does not define the procedures but states the requirements for a bar code master.

© ISO/IEC 2010 — All rights reserved
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Information technology — Automatic identification and data

capture techniques — Bar code master test specifications

1| Scope
Th
a bar code master. It covers all forms of bar code master, irrespective of the mode of ‘prigination o

imiage, intended for reproduction by conventional printing processes. This International Standard
cover processes in which there is no master, such as computer to plate (CTP).

2| Normative references

THe following referenced documents are indispensable for thesapplication of this document.

is International Standard specifies the requirements and test methods for physical and related aftributes of

[ the initial
does not

For dated

references, only the edition cited applies. For undated referénces, the latest edition of the neferenced

dgcument (including any amendments) applies.
ISP 5-3, Photography and graphic technology — Density measurements — Part 3: Spectral conditio
ISP 18911, Imaging materials — Processed safety photographic films — Storage practices

ISP/IEC 19762-1, Information technology — Automatic identification and data capture (AIDC) tech
Harmonized vocabulary — Part 1: General terms relating to AIDC

ISP/IEC 19762-2, Information technology — Automatic identification and data capture (AIDC) tech
Harmonized vocabulary — Part 2: Optically readable media (ORM)

3| Terms and definitions

Fqgr the purposes of this.document, the terms and definitions given in ISO/IEC 19762-1, ISO/IEC 19
the following apply-

3.
adhieved barwidth difference
average.difference in width between specified and actual dimensions, for all bars within the symbol

niques —

niques —

762-2 and

3

bar edge
junction between a bar and space in a bar code symbol

3.3
bar edge conformance
accuracy with which a bar edge or part of a bar edge is located, relative to its specified location

3.4

bar edge contour
line joining all bar/space transitions at all points along the height of a bar

© ISO/IEC 2010 — All rights reserved
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3.5
bar edge

15421:2010(E)

gradient

rate of change in optical density at a bar edge per unit distance, measured from the optical density profile

3.6

base density
lowest optical density of the bar code master material

3.7

negative image

image wh

3.8

4l | £ '+ Il HY ol tl £ Lol ' Il HY
LT UIC Udlo arT UT TUVY Uptudadl UTTIoly dimfu UTc opalLlo art Ul Tyt uptuual UTlioltly

nominal bar width

(EAN/UP(C

[ symbols) reference bar width defined by the symbology specification at a magnification of 1,0, w

which othér bar widths included in the symbology specification are compared or related

3.9

optical density profile

continuou
optical de
of the bars

NOTE

3.10
polarity
negative

3.1
positive i
image wh

3.12
specified
(EAN/UPC

applicablg,

3.13

specified
(non-EAN
by bar w
(X multipli

5 plot of the optical density of the image of a bar code master, constructed from measurements
nsity made at micrometric intervals of distance, along a line which passes at a right angle through
5 of the symbol

See Annex A.

r positive property of an image

mage
bre the bars are of high optical density andthe spaces are of low optical density

bar width
[ symbols) nominal bar width, modified by a magnification factor and bar width adjustment
i.e. (NOMINAL multiplied by, MAGNIFICATION) + BAR WIDTH ADJUSTMENT

bar width

UPC symbols) Xcdimension multiplied by the ratio or number of modules, as appropriate, modif
dth adjustment, )if applicable, i.e. (X multiplied by RATIO) + BAR WIDTH ADJUSTMENT,
ed by NO. OF*MODULES) + BAR WIDTH ADJUSTMENT

4 Symbols

D opticd

| density, as defined in ISO 5-3

th

of
all

or
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5 Physical requirements
5.1 Material
A bar code master shall be produced on material which conforms to the following physical requirements.

5.1.1 Dimensional stability

The finished bar code master shall be such that dimensional variations due to changes in ambient conditions

d not-axcead-
HO+8x o

— 0,01 per cent per 1 % change in relative humidity (RH);
— 0,01 per cent per 1 °C change in temperature.

Dimensional stability requirements shall be satisfied within the temperature rangeof"0 °C to 60 °C and the
relative humidity range of 10 % to 70 %.

Sgmples shall be measured as specified in 6.1 and at the specified temperature and relative humiditly.

5.1.2 Archival properties

Fdr optimum life, a bar code master (produced on photographic)fiim) shall be properly stored and used in
controlled conditions which are in accordance with ISO 18911.

5.2 Physical requirements controlled by the manufacturing process

5.2.1 Target bar width

When measured according to the methods described in Clause 6, the width of each element of the bar code
master shall equal the target width for thatielement, subject to the tolerances defined in 5.3.

5.2.2 Bar width adjustment
Bgr width adjustment shall becapplied uniformly and symmetrically to every bar throughout the symbol.

NQTE In consequence; where bar width increase is applied, the widths of spaces will also be reduced Ry an equal
anount, and vice versa,

5. Tolerances

the target

The achieved bar width difference of a symbol shall be <+ 0,008 mm.
The achieved bar width difference of the symbol shall be determined by the method specified in 6.1.2.

5.3.2 Tolerance B - two width symbologies

The achieved width of individual bars and spaces in a symbol shall be subject to Tolerance B.

Tolerance B equals 4 % times the nominal X-dimension of the symbol for symbols with X-dimension less
than 0,5 mm.

© ISO/IEC 2010 — All rights reserved 3
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See Figure 1.

For ratio-h
of succes

5.3.3 Tdlerance C - (n,k) symbologies

The achie

Tolerance]
than 0,33

See Figur

Figure 1 — Measurements for ratio-based symbologies

ased symbologies, bar and space widths are individually subject to Tolerance B. Cumulative widths

sive combinations of bars and spaces are also subject to Tolerance B.

ved widths of individual bars and spaces in a symbol or any.consecutive bar and space combination
within a character shall be subject to Tolerance C.

C equals 4 % times the nominal X-dimension of(fie symbol for symbols with X-dimension Igss

mm.

b 2.

N

h s b

Figure 2 — Measurements for (n, k) symbologies

For (n, k) symbologies, bar and space widths are subject to Tolerance C. The cumulative widths of successive
combinations of bars and spaces are also subject to Tolerance C.

© ISO/IEC 2010 — All rights reserved
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5.3.4 Tolerance D - all symbologies
The overall achieved width of a character shall be subject to Tolerance D.
Tolerance D equals + 0,013 mm

See Figure 3.

Figure 3 — Symbol character pitch measurement (all symbologies)

Fgr all symbologies, the symbol character pitch P is subjéct to Tolerance D.
5.4 Bar edge characteristics

5.4.1 Bar edge uniformity

THe bar edge contour should be straight, typically + 0,002 mm.

5.4.2 Bar edge gradient

THe slope of the line joining intersections on the density profile plot at the specified densities of [Table 1 ii)
and iii), shall be not less-thian that specified in Table 1 iv).

Sge Figure 2.

5.p Defects

THereshall be no spots in low density areas or voids in high density areas which, regardless of shdpe, would
inglude a circle of 0,010 mm diameter.

5.6 Quiet zones

The quiet zones for symbols shall be at least the minimum specified by the symbology specification. To avoid
quiet zone errors the tolerance of the printing and manufacturing process of the final product shall be
compensated for by adding to the minimum quiet zone width

NOTE In order to ensure that the minimum quiet zones are respected when printing or positioning the symbol (e.g. to
compensate for print growth or to allow registration of the bar code symbol position relative to other graphics or label
edges), adjustment of the position of any graphical mark on the bar code master adjacent to the quiet zone boundary may
be required.

© ISO/IEC 2010 — All rights reserved 5
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5.7 Corner marks

When the bar code master is supplied as a discrete component, corner marks shall be applied to indicate the
minimum area required for the bar code symbol, including quiet zones. This area shall not be encroached on
by other design detail.

5.8 Optical densities

5.8.1

Minimum density, D,

The opticgl density values of low density areas shall not exceed that given in Table 1 v).

5.8.2 Maximum density, D

max

The opticgl density values of high density areas shall not be less than that given in Table 1 vi),

5.9

Ori

bntation

The orienfation of a film-based bar code master shall be specified as ‘emulsion up’‘or/*emulsion down’.

5.10 Pol

The polari

rity

ty of a bar code master shall be specified as positive or negative.

5.11 Enc¢odation

For a bar
the symbglogy specification are followed.

Where an

the logica

code master, the image shall be composed by a method which ensures that the encodation rules

application specification requires that data)be modified before encodation in the bar code mast
rules defined by the application specification shall be implemented for this procedure.

5.12 Human readable interpretation

The hum
requirements of the symbology or application specification to which it is manufactured.

Table 1 — Reference density values

of

er,

hn readable interpretation(of the data encoded in the bar code master shall conform to the

OPTICAL DENSITIES
PARAMETER
TRANSMISSION REFLECTION

0 Dengity, thr'esh'old level gt which bar 0,50 0,40

edge position is determined?
i) Density levels for MIN 0,10 0,10

defining bar edge
iii) gradient? MAX 2,90 1,65
iv) Minimum edge gradient 0,50D per micron 0,29D per micron
v) Maximum value of D, 0,10 0,15
vi) Minimum value of D,,,,P 3,0 1,80

@ These density values are above base density.
® These density values include base density.
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