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Foreword

ISO/IEC 16388:1999(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
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

liaison with

SQ and IEC, also take In:\rf inthe work

Internationa
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Annexes A {

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

pf information technology, ISO and IEC have established a joint technical cemmittee, |
ional Standards adopted by the joint technical committee are circulated to*frational bo

t
ts an International Standard requires approval by at least 75 % of the national bodies cas

drawn to the possibility that some of the elements of this Internatiopal Standard may be
. ISO and IEC shall not be held responsible for identifying any or-all such patent rights.

Standard ISO/IEC 16388 was prepared by BSl¢and was adopted, und
rocedure”, by Joint Technical Committee ISO/IEC JTC 1,)Information technology, in
national bodies of ISO and IEC.

0 D of this International Standard are for information 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 is a number of methods of encoding information in bar code form, known as symbologies, and
the rules defining the translation of characters into bar and space patterns and other essential features are known
as the symbology specification. Code 39 is one such symbology.

Previously, symhology specifications have been developed and published by a number of organizations, resulting in
certain instancps in conflicting requirements for certain symbologies.

Manufacturers| of bar code equipment and users of bar code technology require publicly "availahle standard
symbology spdcifications to which they can refer when developing equipment and applicatiop, standards
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Information technology — Automatic identification and data

capture

techniques — Bar code symbology specifications —

Code 39

1 Scope

This International Standard specifies the requirements for the bar code symbology known as Code 39; it specifies
Code 39 symbology characteristics, data character encodation, dimensions, tolerances, decoding algorithms and

application-dlefined parameters.

2 Normative references

The followin
this Interna
publications
investigate

undated ref
maintain reg

ional Standard. For dated references, subsequent amendments te; or revisions of,
do not apply. However, parties to agreements based on this International Standard are

brences, the latest edition of the normative document referred-to applies. Members o
isters of currently valid International Standards.

ISO 646:1983, Information technology — ISO 7-bit coded character.Set for information interchange.

ISO 7064:14

ISO/IEC 154
Linear symH

ISO/IEC 154

EN 1556:19

3 Definiti

For the purp

4 Require

4.1 Symb

083, Data processing — Check character systems;

116, Automatic identification and data capturéetechniques — Bar code print quality test
ols.

|24, Automatic identification and data-capture techniques — Data carrier/symbology ident

D7, Bar Coding — Terminology.

DNS

oses of this International Standard, the definitions given in EN 1556 apply.

rments

plagy-Characteristics

g normative documents contain provisions which, through reference in thistiext, constitute provisions of

any of these
encouraged to

he possibility of applying the most recent editions of the normative documents indicated below. For

[ ISO and IEC

bpecification —

ifiers.

The characteristics of Code 39 are:

Encodable character set:

ISO 646);

accordance with ISO 646);

a)
1)
2)
3)
b)

start/stop character;

Code type: discrete;

Full alphanumeric A to Z and 0 to 9 (ASCII characters 65 to 90 and 48 to 57 inclusive, in accordance with

special characters: space $ % + - . / (ASCIl characters 32, 36, 37, 43, 45, 46 and 47 respectively, in
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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 character density: 13 to 16 modules per symbol character, inclusive of minimum intercharacter gap,
depending on wide/narrow ratio;

i)  Non-data pverhead: equivalent to 2 symbol characters.

4.2 Symbol structure

As illustrated im Figure 1, Code 39 symbols shall comprise:

a) leading qyiet zone;

b) start character;

c) one or mgre symbol characters representing data (including symbol check character, if present);
d) stop charqcter;

e) trailing quiet zone.

A space, the intercharacter gap, shall separate characterswithin the symbol.

QUIET ZONE START CHARACTER STOP CHARACTER QUIET ZONE

Figure 1 — Code 39 symbol

4.3 Character encodation

4.3.1 Symbol tharacterencodation

Table 1 defines all the Code 39 character assignments.
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Table 1 — Code 39 character assignments
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also represented as *

NOTE 1: S/S denotes the start and stop character

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

element.
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4.3.2 Start and stop characters

The Code 39 start and stop character is usually depicted in human-readable form by a * (asterisk). This character
shall not form part of the data encoded elsewhere in the symbol and shall not be transmitted by the decoder.

4.3.3 Optional symbol check character
Annex A defines the check character position and calculation.

4.4 Dimensions

Code 39 symbology shall use the following nhominal dimensions:

a) width of parrow element (X): the X dimension of Code 39 symbols may be defined by~thg application
specificatipn in accordance with the needs of the application in question. See 4.6.1;

b) wide/narrgw ratio (N): 2,0:1 to 3,0:1;
c) width of intercharacter gap (/):
1) mininjum: equal to X;
2) maxirpum:
for X 40,287 mm: 5,3.X;
for X = 0,287 mm: 1,52 mm or 3X, whichever is greater;
d) minimum wjdth of quiet zone: 10X;

e) recommended minimum bar code height for manual seanning: 5,0 mm or 15 % of symbol width ex¢luding quiet
zones, whighever is greater.

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

W= [C+2) BN+ 6)X + (C+1)] + 20Q

where:

O Cisthe number of data characters (including symbol check character if used);
0O  Nis the wide/narrow ratio,

O  Xis the width of asnarrow element in millimetres;

O [Iis the widih‘ofthe intercharacter gap in millimetres;

O Qis the width of the quiet zone in millimetres.

4.5 Reference decode algorithm

Bar code reading systems are designed to read imperfect symbols to the extent that practical algorithms permit.
This section describes the reference decode algorithm used in the computation of the decodability value described
in ISO/IEC 15416.

a) confirm presence of a leading quiet zone.

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

1) measure the total width of 5 bars and 4 spaces; call this S.
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2) compute a threshold value, T= S/8.

3) compare each element width for that character with the value T. If element width is greater than T, assume
element is wide; if not, assume element is narrow.

4) determine if pattern of wide and narrow elements matches a valid character from the allowable set.
c) the first symbol character read must 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.
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Application standards shall define parameters of Code 39 symbols specified in this International Standard as
variable, as follows:

4.6.1 Symbology and dimensional characteristics

In order for a Code 39 symbol to be printed and to be scannable in a given application it is necessary for the
following symbology and dimensional parameters to be specified:

a)

b)

<)

d)
e)
f)
9)
h)

NOTE1 Fora

NOTE 2 The
performance.

An example is
4.6.2 Optical

In order for a
parameters. T
specification of:

a)
b)
c)
d)
e)

f)

selection of subset of the encodable character set;

the numb
maximum

whether the modulo 43 symbol check character is to be used (see A.1) and whether it is t0 be tr3

the decod
whether a
range of )
range of W
intercharg|

minimum

peak resp
spectral h

the spot s

Er Of data characters In the symbol, which may be T1ixed, variable or variable up. T

or;
data check character is to be used and if so the algorithm for its calculation;
dimension;

ide/narrow ratio;

cter gap;

bar height.

pplications wishing to take advantage of enhanced ‘data security, a symbol check character shoul

wide/narrow ratio should be as high as possible within the range specified in 4.4 b) to max

given in annex D.
specifications
bar code symbol to be scannable in a given application, it is necessary to specify ceg
he selection of the<parameters shall be made in the application standard and shall
bnse wavelength;

blf powerband width with which the symbol and the scanner should conform;

ze of the scanner;

b a defined

insmitted by

i be used.

mize reading

rtain optical
include the

the param

eters 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.

An example is provided in annex D.

4.6.3 Test specifications

In order to verify whether a symbol meets the specifications in this International Standard it shall be tested using the
test specification defined in ISO/IEC 15416, which lays down conditions under which measurements should be
made; it defines methods of determining an overall quality grade based on the attributes of the bar code symbol and
determining its conformity with this International Standard. This grade shall be expressed in the form:


https://iecnorm.com/api/?name=7a77b1183ccd74048830a303a144ea7a

© ISO/IEC ISO/IEC 16388:1999(E)

1,5/10/660
where 1,5 is the overall symbol quality grade
10 is the measuring aperture reference number (in this example 0,25 mm diameter)
660 is the peak response wavelength in nanometers.
ISO/IEC 15416 allows for additional pass/fail criteria to be stipulated by a symbology specification. For Code 39, the

additional criteria are given in 4.6.3.1 to 4.6.3.3. Any individual scan profile which does not meet these requirements
shall receive a grade of 0.

NOTE Infthe IUIIUWiIIg SUpClauses Uie lequilememb dle Daseld OIT ire actudl, ratrer tiarl imenueu, meagurements Of the
parameter; fgr this reason the Z dimension is appropriate rather than the X dimension.

4.6.3.1 Wide/narrow ratio

Symbols shall be produced with a nominal N from 2,0 to 3,0 inclusive. The measured value of N in gny scan profile
shall be in the range 1,8 to 3,4 inclusive.

4.6.3.2 Intgrcharacter gap

For symbolg with a measured narrow element width (2) less than 0,287 mm; the maximum allowed intercharacter
gap is 5,3Z|For symbols with Z greater than or equal to 0,287 mm, the. maximum intercharacter gap is the greater
of 3Zor 1,52 mm.

4.6.3.3 Quiet zone

The minimufn quiet zone at each end of the symbol shall be ‘@minimum of 10Z.
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Annex A
(informative)
Additional features

A.1 Check character

A.1.1 Symbol check character

© ISO/IEC

For applications requiring enhanced data security, a symbol check character should be used, in which case the

symbol check
character. The

character should be positioned immediately following the final data characier and bef
inclusion of the symbol check character should be determined by the application standar

When included, the following symbol check character algorithm should be used.

a)
b)
c)
d)

Each datd character is assigned a numerical value as shown in Table A.1 below.

Calculate
Divide thig

The chard
character.

the sum of the numerical values for all the data characters of a symbol,

sum by 43.

Table A.1 — Numerical character valuesfor.modulo 43 check

bre the stop
of

cter whose value (from Table A.1) is the remainder from the division in step c) is used as the check

Character |Value Character | Value Character | Value
0 0 F 15 U 30
1 1 G 16 Vv 31
2 2 H 17 W 32
3 3 [ 18 X 33
4 4 J 19 Y 34
5 5 K 20 4 35
6 6 L 21 - 36
7 7 M 22 . 37
8 8 N 23 SPACE 38
9 9 (@) 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 may be transmitted by the decoder.

EXAMPLE: for the data "CODE 39":

Data characters C @] 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

Data with symbol check character C 0] D E SPACE 3 9 R
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A.1.2 Data check character

6388:1999(E)

When transmitted by the decoder, the modulo 43 check character may be used as a data check character.

Alternatively an algorithm as described in ISO 7064, or another algorithm defined in the application

specification,

may be used to calculate a data check character, provided that suitable provision for its calculation and verification

is included in the symbol generation and message processing software. Such a data check characte
final character of the data string and shall be transmitted by the decoder.

A.2 Human-readable interpretation

r should be the

printed with|the Code 39 symbol encoding them. Start/stop characters may be printed. Character’siz
not specifie
zones are n

A human—refdable interpretation of the data characters (and symbol check character, if used) shol

, and the interpretation may be printed anywhere in the area surrounding the symbol, a
bt encroached upon.

A.3 Optipnal data transmission modes
Decoders n
application
A.3.2) and
they are ng
symbols.

hay be programmed to respond to Code 39 symbols in nonistandard ways to sa
equirements. Three such schemes are defined below: full ASCIl (see A.3.1), messag
tontrol functions (see A.3.3). Since the use of these features requires special decode
t recommended for general applications, where there could be confusion with stan

A.3.1 FullASCII
The full 128|character ASCII character set in accordance with ISO 646 may be encoded using comb
symbol charfacters, made up of one of the four characters ($ + % /) followed by one of the 26 alphabt
These combinations are shown in Table A.2. Wheh the full ASCII option is enabled in the decoder,
equivalent of the symbol character combinations-and not their literal translation should be transmitted

A.3.2 Message append

It is sometimes advantageous to break-up long messages into multiple shorter symbols. If the first dg
a Code 39 [symbol is a 'spacel ‘the decoder may be programmed to append the information cq
remainder of the symbol to a storage buffer (data not transmitted). This operation continues for all su
39 symbols|with a leading \'space', with messages being added to the end of previously stored
message is read which dees not contain a leading 'space’, the contents are appended to the buffer, t
is transmittgd, and theuffer is cleared. Where the sequence of data is significant, provision shod
ensure readjng of the-symbols in the correct sequence.

A.3.3 Controf functions

Id normally be
e and font are
5 long as quiet

tisfy particular
b append (see
programming,
dard Code 39

inations of two
btic characters.
only the ASCII

ta character of
ntained in the
ccessive Code
ones. When a
he entire buffer
Id be made to

An additional system-specific mode is also available, which may be used for closed systems but shall

not be used in

open systems. By using combinations of two symbol characters from the set ($ % + - . /) (ASCII characters 36, 37,
43, 45, 46, 47), 36 control functions may be programmed into a system. Decoders may be specially programmed to
respond to these symbols and perform the defined functions. The literal translation of these character pairs shall not

be transmitted and the symbology identifiers (see annex C) shall not be used.
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Table A.2 — Encoding the Full ASCII character set in Code 39

ASCIl | CODE || ASCII CODE ASCII | CODE || ASCII CODE
NUL %U SP SPACE @ %V ' %W
SOH $A ! IA A A a +A
STX $B " /B B B b +B
ETX $C # IC C C c +C
EOT $D $ /D D D d +D
ENQ | $E % /E E E e +E
ACK $F & 1 F F f +F
BEL $G ' G G G g +G

BS $H ( /H H H h +H
HT $l ) Il | | i oy
LF $J * 13 J J i +J
VT $K + /K K K k +K
FF $L , /L L L I +L
CR $M - - M M m +M
SO $N . . N N n +N
Sl $0 / /10 O O o +0
DLE $P 0 0 P P p +P
DC1 $Q 1 1 Q Q q +Q
DC2 SR 2 2 R R r +R
DC3 $S 3 3 S S s +S
DC4 $T 4 4 T T t +T
NAK $U 5 5 U U u +U
SYN $V 6 6 \% \ \ +V
ETB $W 7 7 W W w +W
CAN $X 8 8 X X X +X
EM Y 9 9 Y Y y +Y
SUB $z A Z Z Z +Z
ESC %A ; %F [ %K { %P
FS %B < %G \ %L | %Q
GS %C = %H ] %M } %R
RS %D > %l A %N ~ %S
usS %E ? %J _ %0 DEL %T or %X or %Y or %Z
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