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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance
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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. Code 39 is one such symbology. The rules defining the translation of characters into bar
and space patterns and other essential features are known as the symbology specification.

In the past, symbology specifications were developed and published by a number of organizations,
resulting in certain instances in conflicting requirements for certain symbologies.

Manufacturers of bar code equipment and users of bar code technology require publicly available
standgrdsymbuotogyspecifications towhich they canrrefer whemrdevetopimgequipmrentaqnd application
standqrds.

© ISO/IEC 2023 - All rights reserved v
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Information technology — Automatic identification and
data capture techniques — Code 39 bar code symbology
specification

1 Scope

This docunrent opc\,ifico the u—:quil ements—for—the—bar—code S5y ulbu}usy kmowmas—Gode 39. This
docunient specifies Code 39 symbology characteristics, data character encodation} dimensions,
toleramces, decoding algorithms and parameters to be defined by applications. This document specifies
the symbology identifier prefix strings for Code 39 symbols.

2 Normative references

The following documents are referred to in the text in such a way‘that some or all of|their content
constifutes requirements of this document. For dated references;only the edition citefl applies. For
undated references, the latest edition of the referenced document{including any amendmnients) applies.

ISO/IHC 646, Information technology — 1SO 7-bit coded characdter set for information interchange

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

ISO/IEC 15424, Information technology — Automgtic identification and data capture techijiques — Data
Carrier Identifiers (including Symbology Identifiers)

ISO/IHC 19762, Information technology — Automatic identification and data capture (AIDC) techniques —
Harmdnized vocabulary

3 Terms and definition
For th¢ purposes of this dogument, the terms and definitions given in ISO/IEC 19762 apply.

[SO and IEC maintainterminology databases for use in standardization at the following afldresses:

— ISP Online browsing platform: available at https://www.iso.org/obp

— IELC Electropedia: available at https://www.electropedia.org/

4_ P amiramaenic
Al ‘1““ CALIAGCIIVY

4.1 Symbology characteristics
The characteristics of Code 39 are as follows.
a) Encodable character set:

1) full alphanumeric A to Z and 0 to 9 (ASCII characters 65 to 90 and 48 to 57 inclusive, in
accordance with ISO/IEC 646 IRV);

2) special characters: space $ % + -. / (ASCII characters 32, 36, 37, 43, 45, 46 and 47, respectively,
in accordance with ISO/IEC 646 IRV);

© ISO/IEC 2023 - All rights reserved 1
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3) start/stop character.
b) Code type: discrete.
c) Elements per symbol character: 9, of which 3 wide and 6 narrow, comprising 5 bars and 4 spaces.
d) Character self-checking: yes.
e) Data string length encodable: variable.
f) Bidirectionally decodable: yes.

g) Symbol check character: one, optional (see Annex A).

h) Symbol ¢haracter density: 13 to 16 modules per symbol character, inclusive of mixlximum
intercharpcter gap, depending on wide/narrow ratio.

i) Non-dataloverhead: equivalent to 2 symbol characters.
j)  Symbology identifier shall comply as described in Annex C.

NOTE Usape guidelines are given in Annex B.

4.2 Symbao| structure

As illustrated|in Figure 1, Code 39 symbols shall comprise:
a) leading qpiet zone;

b) startchafacter;

c) one or mgre symbol characters representing data{(including symbol check character, if pres¢nt);
d) stop charpcter;

e) trailing gpiet zone.

A space, the intercharacter gap, shall separate characters within the symbol.

1 2 ' 3 '. 4 I 5 1
1A

quiet zone
start character
character "1"
character "A"

Ul s W N =

stop character

Figure 1 — Code 39 symbol

2 © ISO/IEC 2023 - All rights reserved
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4.3 Character encodation

4.3.1 Symbol character structure

Each symbol character comprises nine elements (five bars and four spaces) of which six are always
narrow (either three narrow bars and three narrow spaces, or five narrow bars and one narrow space)
and three are always wide (one wide space and two wide bars when there are three narrow bars, or
three wide spaces when there are five narrow bars). This parity feature enables character self-checking
to be carried out.

4.3.2 Symbol character assignments

Table ] defines all the Code 39 character assignments.
Table 1 — Code 39 character assignments
ASKII
Char. Encodation pattern B|S|B|S|B,S[B|S|B| value
(decimal)

0 H BB B | ololojnf1|o]1]0]o0 48
1 B B 1|ofodi]ololo]o]1 4o
2 B B B olestt]1lolofolo]1 50
3 B B B B ¥lo[1]1]o]o]ofo]0 $t
4 | B B olofof[1]1]o]oo]1 52
5 B B R 1|ofol1][1]olo]o]0 8]
6 B B 2 olof1]1]1]o]olo]0 4
7 B R B O olojof[1]ofo]1]0]1 55
8 B K B 1lofol1|o]ol1]0]0 56
9 B - B olof1]1lo]ol1]0]0 ¥
A B B BB B 1|ofolofof1]o]0]1 ds
B B E BE B olof1]olo[1]olo]1 a6
C B B BB 1[o]1]o]o]1]0]0]0] ¢
D P 3 BE B olofolol1[1]o]o]1 68
E o B Bl B 1|ololof[1]1]o]0]0 o
F | B BE B olof1]ol1]1]0l0]0 7
G B B BB B olofofolol1]1]0]1 7
H BB B 1[ofofofo]1]1]0]0] 7
I B B B olof1]olo]1]1]0]0 7B
- —— — —— 7
K B B B 1|ololofo]olo]1]1 75
L B B B olof1]ofofofoj1|1| 76
M B B B BB 1|ol1lofololo]1]0 77
N B B | olofolol1]ofo|1]1 78
0 B B B 1|ololof[1]olo]1]0 79
p B B B olof1]ol1]o]o1]0 80
Q B ] olojojojofoft|1]1] 81
R W | tlofjofofofof1][1]o] 82

NOTE 1 S/S denotes the startand stop character, usually graphically represented as *.

NOTE 2 In the columns headed B and S, 0 represents a narrow element and 1 a wide element.

© ISO/IEC 2023 - All rights reserved 3
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Table 1 (continued)
ASCII
Char. Encodation pattern B|S|B|S|B|S|B|S|B| value
(decimal)
S B olof[1lo]o]of1]1]0 83
T H B ojojojo[1][of1[1]0] 84
U BE B 1]1]ofolo]olo]o|1] 85
v ] ] B ol1]1]olo]olofo]1 86
w ] ] 1/1]1]ofololo]o]o 87
X — OTTI0[0 T {000 1 38
Y BE B 1/1]olo|1]olo]o]o| 89
7 B ol1|1]o]1]o]olo]o 90
hyphen ... ol1]ofofofol1]o]|1].Q 45
per Bl B 1]1]ofolo]ol1]o] 0" 46
spa B olt|1lo]ofol1]o]o] 32
ol1fol1]|o0|1}0d0]|0 36
II ol1lol1]o}6ol1]0 47
B ol1]ofobod]o1]0 43
9 ololof1Pol1]ol1]0 37
S/S ol1fofo|1]o[1]olo]| none
NOTE|1 S/S denotes the start and stop character, usually graphically represented as *.
NOTE|2 Inthe columns headed B and S, 0 represents a nartow element and 1 a wide element.

4.3.3 Start

and stop characters

The Code 39 start and stop character is usually-depicted in human-readable form by an * (asteris}

character sha

by the decoddr.

The start cha

|1 not form part of the data enedded elsewhere in the symbol and shall not be trans

Facter shall be positioned)at the normal left end of the data symbol characters, sep|

from the firs{ bar of the leading data character by an intercharacter gap. The stop character s

positioned at

the normal rightrend of the data symbol characters (including symbol check charg

present), sepdrated from the(final bar of the trailing data character by an intercharacter gap.

4.3.4 Optignal symbelcheck character

Annex A defirjes the;symbol check character position and calculation.

). This
mitted

arated
hall be
\cter if

4.4 Dimensions

Code 39 symbology shall use the following nominal dimensions.

a) Width of narrow element (X): the X dimension of Code 39 symbols should be defined by the
application specification having due regard to the availability of equipment for the production and
reading of symbols and complying with the general requirements of the application. See 4.7.1.

b) Wide/narrow ratio (N):2,0:1to3,0: 1.

c) Width of intercharacter gap (/):

1) minimum: equal to X;

© ISO/IEC 2023 - All rights r
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maximum:
for X< 0,287 mm: 5,3X;

for X = 0,287 mm: 1,52 mm or 3X, whichever is greater.

d) Minimum width of quiet zone: 10X.

e) Recommended minimum bar code height for manual scanning: 5,0 mm or 15 % of symbol width
excluding quiet zones, whichever is greater.

NOTE

The width, W (in millimetres), of a Code 39 symbol, including quiet zones, can be calculated from the
following expression:

w

where

< = O

~

4.5 1
Bar cq
algorit
the de

a) Ca

=(C+2)(3BN+6)X+(C+1)I+2Q

is the symbol width;

is the number of data characters (including symbol check character if used);
is the wide/narrow ratio;

is the width of a narrow element in millimetres;

is the width of the intercharacter gap in millinietres;

is the width of the quiet zone in millimetrées.

Reference decode algorithm

de reading systems are designed to read imperfect symbols to the extent
hms permit. This subclause describes the reference decode algorithm used in the c
codability value described in{ISO/IEC 15416.

nfirm presence of a leading quiet zone.

b) Fgr each symbol character (including start and stop characters):

1)
2)
3)

Measure the total width of 5 bars and 4 spaces; which is S.
Compute‘athreshold value, T=S/ 8.

Compare each element width for that character with the value T. If element wi
than T, assume element is wide; if not, assume element is narrow.

hat practical
bmputation of

dth is greater

4)

Determine if pattern of wide and narrow elements matches a valid character from the allowable

set.

c) The first symbol character read has to be a start/stop character, from which the scan direction can
be deduced.

d) Continue character reading until a valid start/stop character is encountered.

e) Confirm presence of a trailing quiet zone.

© ISO/IEC 2023 - All rights reserved
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4.6 Symbol quality

4.6.1 Test specification

In order to verify whether a symbol meets the specifications in this document, it shall be tested using the
test specification defined in ISO/IEC 15416, which defines a standardized methodology for measuring
and grading bar code symbols, as supplemented in 4.6.2. ISO/IEC 15416 lays down conditions under
which measurements should be made, and defines methods of determining an overall quality grade
based on the attributes of the bar code symbol. The reference decode algorithm defined in 4.5 shall be

used for the a

The overall sy

ssessment of the "decode" and "decodability” parameters under ISO/IEC 15416.

'mbaol grqr‘lp shall be pyprpccpd in the form shown in the fnllnwing mmmp]p-

1,5/10/

where

1,5
10
660

ISO/IEC 1541

is tl
is t}

is t}

660

ne overall symbol quality grade;
1e measuring aperture reference number (in this example 0,254nm diameter);
e peak response wavelength in nanometres.

b allows for additional pass/fail criteria to be stipulated’by a symbology specificati

Code 39, the additional criteria are given in 4.6.2. Any individual scan profile which does not mee

requirements

4.6.2 Addit

4.6.2.1 Wid

Symbols shall
scan profile g

profile under

1,8<N<]

N<1,8or

4.6.2.2 Int¢

For symbols
intercharacte

shall receive a grade of 0.
ional parameters

le /narrow ratio

[SO/IEC 15416 shall be medsured and graded as follows.
,4: Grade 4.

N > 3,4: Grade 0.

rcharacter gap

vith a measured narrow element width (Z) less than 0,287 mm, the maximum a
gap is 537 For symbols with Z greater than or equal to 0,287 mm, the ma

be produced with a nominal NArom 2,0 to 3,0 inclusive. The measured value of N
hall be in the range 1,8 to 3,4vinclusive. The wide/narrow ratio in the scan refle|

bn. For
L these

in any
ctance

lowed
kKimum

intercharacter gap is the greater of 3Z or 1,52 mm. Each intercharacter gap (/) in the scan reflectance

profile under

I1<G

I>G

max*

where

G

max

=5,3Zfor Z< 0,287 mm or G

ISO/IEC 15416 shall be measured and graded as follows.

max: Grade 4.

: Grade 0.

=MAX(1,52 mm, 3Z) for Z= 0,287 mm

max

© ISO/IEC 2023 - All rights reserved
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4.6.2.3 Quiet zone

The quiet zone at each end of the symbol shall be a minimum of 10Z. Both left and right quiet zones on
each scan reflectance profile under ISO/IEC 15416 shall be measured and graded as follows.

NOTE

Quiet Zone = 10Z: Grade 4.

Quiet Zone < 10Z: Grade 0.

In 4.6.2.1 to 4.6.2.3, the requirements are based on the actual, rather than intended, measurements of
the parameter; for this reason, the Z dimension is appropriate rather than the X dimension.

4.7
4.7.1
In ord
the fol
a) se
b) th
m
c) wl
tr
N(
d) wl
e) ra
f) ra
N(
pe
g) in
h) m
An exd
4.7.2

Application-defined parameters

Symbology and dimensional characteristics

b1 for a Code 39 symbol to be printed and to be scannable in a given application it is
owing symbology and dimensional parameters to be specified by the application s

ection of subset of the encodable character set;

e number of data characters in the symbol, which can be fix€d, variable or variable
hximum;

necessary for
pecification:

p to a defined

nether the modulo 43 symbol check character is\to be used (see A.1) and whether it is to be

insmitted by the decoder;

TE Using a symbol check character results in enhanced reading error detection.

hether a data check character is to be uséd and if so the algorithm for its calculation;

hge of X dimension;
hge of wide/narrow ratio;

TE Using a maximum,wide/narrow ratio within the range specified in 4.4 max
rformance and printing tolerance.

fercharacter gap;
nimum bar.height.

mple is giyen in Annex D.

Optical specifications

mizes reading

In order for a bar code symbol to be scannable in a given application, it is necessary to specify certain
optical parameters. The selection of the parameters shall be made in the application standard and shall
include the specification of

peak response wavelength;

spectral half power band width with which the symbol and the scanner should conform;

the spot size of the scanner;

the parameters for reflectance of the bars and spaces;

the conditions under which optical measurements should be made;

the extent of permissible imperfections within the bar code symbol.

© ISO/IEC 2023 - All rights reserved
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An example is provided in Annex D.

4.7.3 Test specifications

Application specifications should define the minimum overall symbol grade for acceptability (including
minimum grade level, required measurement aperture and peak response wavelength) when symbols
are measured in accordance with ISO/IEC 15416.

8 © ISO/IEC 2023 - All rights reserved
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Annex A
(informative)

Additional features

A.1 Check character

Al1

For ap]Elications requiring enhanced data security, a symbol check character should be

case t
and bd

applic
When
a) Edg
b) (4

c) Diyide this sum by 43.

d) TH
th

Symbol check character

e symbol check character should be positioned immediately followingcthe final d
fore the stop character. The inclusion of the symbol check character should be dete
ition standard.

included, the following symbol check character algorithm should be used.
ch data character is assigned a numerical value as shown in‘Fable A.1 below.

lculate the sum of the numerical values for all the data-characters of a symbol.

e character whose value (from Table A.1) is the remainder from the division in ste
e check character.

Table A.1 — Numerical ¢character values for modulo 43 check

sed, in which
ata character
'mined by the

p c) is used as

Character | Value Character | Value Character | Value
0 0 F 15 U 30
1 1 G 16 \" 31
2 2 H 17 w 32
3 3 I 18 X 33
4, 4 ] 19 Y 34
5 5 K 20 Z 35
6 6 L 21 - 36
7 7 M 22 . 37
8 8 N 23 SPACE 38
9 9 0 24 $ 39
A 10 P 25 / 40
B 11 Q 26 + 41
C 12 R 27 % 42
D 13 S 28
E 14 T 29

The modulo 43 symbol check character can be transmitted by the decoder.

©150/1
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EXAMPLE For the data "CODE 39"

Data characters C 0 D E SPACE 3 9
Character values 12 24 13 14 38 3 9
Sum of values 113

Divide by 43 113/43 =2 remainder 27

Character value 27 corresponds to R

BA-LC

SPACE

p
@
g
<

o
@
~

Data with symbotcheckcharacter

A.1.2 Datacheck character
When transmiitted by the decoder, the modulo 43 check character can be used as a'data check character.

Alternatively,|an algorithm as described in ISO 7064, or another algorithm<defined in the appljcation
specification,|can be used to calculate a data check character, provided that suitable provision|for its
calculation and verification is included in the symbol generation and-niessage processing software.
Such a data chjeck character should be the final character of the data string and shall be transmifted by
the decoder.

A.2 Humap-readable interpretation

A human-reaglable interpretation of the data charactefs (and data and symbol check charactgr(s), if
used) should hormally be printed with the Code 39‘symbol encoding them. Start/stop charactgrs can
be printed. Caracter size and font are not specified;’and the interpretation can be printed anywhere in
the area surrgunding the symbol, as long as qui€étzones are not encroached upon.

A.3 Optional data transmissionanodes

A.3.1 Genefral

Decoders can|be programmegd-torespond to Code 39 symbols in non-standard ways to satisfy particular
application rgquirements. { hree such schemes are defined below: full ASCII (see A.3.2) and mlessage
append (see A.3.3). Sinceythe use of these features requires special decoder programming, they are not
recommended for gen€ral applications, where there can be confusion with standard Code 39 symbols.

A.3.2 Full ASEN

The full 128 character ASCII character setin accordance with ISO/IEC 646 (including the CO set of control
characters defined in ISO/IEC 6429[3] with values 28 - 31 modified to FS, GS, RS and US respectively)
can be encoded using either one or combinations of two symbol characters, made up of one of the four
characters ($ + % /) followed by one of the 26 alphabetic characters. These combinations are shown in
Table A.2. When the full ASCII option is enabled in the decoder, only the ASCII equivalent of the symbol
character combinations and not their literal translation should be transmitted.

A.3.3 Message append

It is sometimes advantageous to break up long messages into multiple shorter symbols. If the first data
character of a Code 39 symbol is a 'space’, the decoder can be programmed to append the information
contained in the remainder of the symbol to a storage buffer (data not transmitted). This operation
continues for all successive Code 39 symbols with a leading 'space’, with messages being added to the
end of previously stored ones. When a message is read which does not contain a leading 'space’, the

10 © ISO/IEC 2023 - All rights reserved
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contents are appended to the buffer, the entire buffer is transmitted, and the buffer is cleared. Where
the sequence of data is significant, the application should make provisions to ensure reading of the

symbols in the correct sequence.

Table A.2 — Encoding the full ASCII character set in Code 39

ASCIl | CODE | Ascll | CODE | Ascll | CODE | Ascl CODE
NUL %U SP SPACE @ 9%V ' %W
SOH $A ! /A A A a +A
STX $B " /B B B b +B
ETX ${‘ H# I/{‘ C C c +C
EOT $D $ /D D D d AD
ENQ $E % /E E E e A\HE
ACK $F & /F F F i SO +F
BEL $G ' /G G G g D7 46

BS $H ( /H H H h A\ +H
HT] $1 ) /1 I I i 4 41
LF $J * /] ] ] ey +]
VTl $K + /K K K | ‘& +K
FF SL , /L L L 1 oL
CR $M - - M M| m +M
50 $N . . N | N n N
SI $0 / /0 0 (o0 o +0
DLE $P 0 0 PO | P p +P
pcl $Q 1 1 L Q q +Q
DC} $R 2 2 Jo R R r +R
DC $s 3 3~ S S s +S
DC4 $T 4 G4y T T t +T
NAK $u 5 s u U u +U
syN $V 6. - 6 v v v +V
ETH swo | go 7 w w w W
CAN X |8 8 X X X X
EM sY < 9 9 Y Y y +Y
SUB $25 /Z Z Z z +Z
ES <A ; 9F [ 9%K { %P
FS| (|~ %B < %G \ %L | %Q
GS———%4¢ = ottt 1 St - %R
RS %D > %I A %N ~ %S
usS %E %] _ %0 DEL %T or %X or %Y or %Z
NOTE Character pairs /M and /N decode as a minus sign (-) and a period (.), respectively. Character pairs /P

through /Y decode as 0 through 9.

© ISO/IEC 2023 - All rights reserved
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Annex B
(informative)

Guidelines for the use of Code 39

B.1 Autodiscrimination compatibility

Code 39 can|be read by suitably programmed bar code decoders which have been desighed to
autodiscriminate it from other symbologies.

The decoder's valid set of symbologies should be limited to those needed by a givef-application to
maximize reading security.

When Code 39 is used in an autodiscrimination environment with interleaved 2 of 5 symbdls, the
following guidlelines shall be followed.

a) The nomjnal intercharacter gaps in the Code 39 symbols shall be no wider than the rjarrow
elements

b) The reading system shall be constrained, and the decoder programmed to ensure that the number
of characters (including start and stop characters) in all Cade' 39 symbols is greater than one-half
of the number of data characters in the interleaved 2 of 5'symbols.

c) Interleaved 2 of 5 symbols shall have a minimum lerigth of six characters in environments|where
they are qutodiscriminated with Code 39.

The use of fix¢d length symbols, bearer bars and chéck characters with the interleaved 2 of 5 sympols as
recommendedl in ISO/IEC 16390 provides additional protection in an autodiscrimination envirorjment.

B.2 System considerations

It is importapt that the various components (e.g. printers, labels, scanners) making up a bar code
installation operate together assa\system. A failure in any component, or a mismatch between them,

can compronTse the performance of the overall system. The characteristics of the printer, symhol and
scanner should be matched to-achieve the desired performance.

B.3 Printipg considerations

B.3.1 Pixeltbased printing

B.3.1.1 General

Graphics software used to create bar codes on pixel-based printers has to scale each bar and space
exactly to the pixel pitch of the printer being used, irrespective of the symbology. For two-width
symbologies like Code 39, the number of pixels comprising narrow bar and space elements, before any
compensation for bar width growth or loss, shall be a fixed and constant integer, and the number of
pixels comprising wide elements, before any compensation for bar width growth or loss, shall be the
integer product of the number of pixels in the narrow element multiplied by the wide:narrow ratio. The
width of any required inter-character gap shall also be a fixed integer number of pixels. Therefore, a
given printer can only print a certain set of X dimensions and wide:narrow ratios.

Compensation for uniform bar width growth (or loss) shall be in equal offsetting amounts on all bars
and spaces in the symbol. This can be accomplished by changing an integer number of pixels from dark
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to light or light to dark in the same manner for each bar-space pair in the symbol and for the last bar
in the symbol. For example, all pixels along the same edge of every bar in the symbol can be changed
from dark to light, or pixels along both edges of every bar in the symbol can be changed from dark to
light, provided that the printer resolution is sufficient to allow this to be performed satisfactorily. Any
set of dark to light or light to dark pixel changes is acceptable provided the adjustment is performed
consistently across the whole symbol and does not change the total symbol character width. Failure
to follow these principles results in degraded symbol quality and often results in unreadable symbols.

General purpose printing software designed to support a wide range of printers should provide the
user with the capability of adjusting the X dimension and bar width growth or loss.

B.3.1.2 Drngrnmmnr’c nvnmrr\ln

These principles can be reduced to the following rules for digital bar code design files.

a) Cdgnvert the desired magnification or X dimension to a narrow element width in pjxels rounded
ddwn to the nearest integer and select a wide:narrow ratio that will resultiin an integer number of
pikels in the wide elements.

b) Dgtermine the number of pixels corresponding to the desired compensation for unifgrm bar width
growth and round up to the next larger integer.

c) Apply the above results to determine the pixel count of every_bar and space in the syinbol.

EXAMRBLE Using digital bar code design files with a printing device with 24 dots per mm, cregte a 0,27 mm X
dimengion symbol with 2,5 : 1 wide:narrow ratio and with 0,06ymm of bar width reduction.

— THe narrow element size is 24 x 0,27 = 6,5 pixels, which'is rounded down to 6 pixels per narrpw element.
— THe wide element size is therefore 6 x 2,5 = 15 pixels.
— THe bar growth compensation is 0,06 x 24 =\1,4 pixels, which is rounded up to 2 pixels.

This process results in the following pixél\count for bars and spaces as illustrated in Tabl¢ B.1.

Table B.1 — Correcting pixels for imaging resolution and bar width reduction

Pixel count
Bars Spaces
Narrow elements 4 8
Wide elements 13 17

B.3.2 | Guidance to users of pixel-based printing software

When |printing a symbol for the first time on a printing system consisting of the bar [code printing
softwdre.and the printing device, a user should verify according to ISO/IEC 15416 thdt the printed
symbol meets the required print quality grade and X dimension. If the resulting symbol does not
achieve the required symbol quality grade the user can need to increase the X dimension or change
the bar width growth or loss. If the X dimension is increased, the user should verify that the minimum
quiet zones are maintained. This process can need to be repeated until the required symbol grade is
achieved. Not all printing systems are capable of producing acceptable symbols at small X dimensions.

B.3.3 Process control considerations
For process control purposes, the assessment of average bar width gain or loss, and the application of

corrective action to reduce this, are appropriate. The "decodability" parameter measured in accordance
with ISO/IEC 15416 is affected by systematic bar width gain or loss.

© ISO/IEC 2023 - All rights reserved 13
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