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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 liaison with ISO and IEC, also take part in the

work.
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Introduction

Bar code printers and bar code readers are key equipment in auto-ID systems. However, manufacturers
of this equipment evaluate their products’ performance by their own test methods and measures,
specifying this performance in their catalogues. As a result, actual performance varies, although there
are some performance values that are the same across catalogues. Therefore, users are forced to test
the equipment in order to find the most suitable solutions for their applications, at their own cost.

This document was developed to provide standard test and ranking methods giving users a common
ruler to be able to evaluate performance values in selecting equipment to meet their needs.

i 1 e 4 A 1 " el - ) 1
Furthgqrmore;thisdocumrent s expectedtobeusedimravoiding using poor quatity products.

NOTE There are ISO/IEC 15419 and ISO/IEC 15423. ISO/IEC 15419 mainly specifies haw t0 print a barcode
as a digital image, so that the contents focus on software development and look like a techhical suggestion with
no detdils on how to evaluate performances of a bar code printer in total.

This dpcument specifies more details how to test and evaluate complete printer performances including
durabiflity of printed labels.

ISO/IEC 15423 is made based on that a scanner and a decoder are separated devices, which is a quite
old fashion system. Although, a combination case of a scanner and‘a-decoder is mentioned.

This dpcument specifies more details how to test and evaluatereader performances, which covers test
items $pecified in ISO/IEC 15423.

© ISO/IEC 2022 - All rights reserved v
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INTERNATIONAL STANDARD
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Information technology - Automatic identification and
data capture techniques - Bar code printer and bar code
reader performance testing specification

1 Scope
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ISO 10
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ISO 10

hafter referred to as bar code printers), consumables, and bar code readers (reg

ocument can be applied to the following evaluation tests by combining 1SO/IF
C 15415, which define the print qualities of bar code symbols.

This document is not prevented from being cited in the evaluatién of thermal printer}
nd printers using “plain or exclusive paper” (commercial printing,\ink jet printers, electj
s, etc.).
int performance of bar code printers (including consumables)
ightness and smoothness of “reception paper or,label”, and adhesion of the label
Fength of reception paper or label on which the'bar code is printed

ading performance of bar code readers

bctrical, mechanical and environmental characteristics of bar code printers and bai

prmative references

l[lowing documents are/referred to in the text in such a way that some or all of]
utes requirements of this document. For dated references, only the edition cite
d references, the latest edition of the referenced document (including any amendn]

5-A03, Textiles *=) Tests for colour fastness — Part A03: Grey scale for assessing staini}

5-C06, Textiles — Tests for colour fastness — Part C06: Colour fastness to domestic a
ring

-F09; Textiles — Tests for colour fastness — Part F09: Specification for cotton rubbin

type printers
hrdless of the
he evaluation

C 15416 and

using thermal
ophotographic

code readers

their content
d applies. For
ents) applies.

19

nd commercial

g cloth

ISO 105-X11, Textiles — Tests for colour fastness — Part X11: Colour fastness to hot pressing

ISO 10

5-X12, Textiles — Tests for colour fastness — Part X12: Colour fastness to rubbing

ISO 2470-1, Paper, board and pulps — Measurement of diffuse blue reflectance factor — Part 1: Indoor
daylight conditions (ISO brightness)

ISO 29
ISO 63

862, Self adhesive tapes — Determination of peel adhesion properties

53-2, Reagents for chemical analysis — Part 2: Specifications — First series

ISO 8791-5, Paper and board — Determination of roughness/smoothness (air leak methods) — Part 5: Oken
method
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ISO/IEC 15426-1, Information technology — Automatic identification and data capture techniques — Bar
code verifier conformance specification — Part 1: Linear symbols

ISO/IEC 15426-2, Information technology — Automatic identification and data capture techniques — Bar
code verifier conformance specification — Part 2: Two-dimensional symbols

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

ISO/IEC 60068-2-1, Environmental testing — Part 2-1: Tests — Test A: Cold
ISO/IEC 60068-2-6, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)

ISO/IEC 6006B-2-78, Environmental testing — Part 2-78: Tests — Test Cab: Damp heat, steady statd
ISO/IEC 6052p, Degrees of protection provided by enclosures (IP Code)

ISO/IEC 61000-4-2, Electromagnetic compatibility (EMC) — Part 4-2: Testing and measurement techniques
— Electrostatfic discharge immunity test

ISO/IEC 61000-4-3, Electromagnetic compatibility (EMC) — Part 4-3: Testing and.measurement techniques
— Radiated, radio-frequency, electromagnetic field immunity test

ISO/IEC 61000-4-4, Electromagnetic compatibility (EMC) — Part 4-4: Testing and measurement techniques
— Electrical fast transient/burst immunity test

IEC CISPR 32,|Electromagnetic compatibility of multimedia equipmént — Emission requirements

3 Terms, definitions and symbols

For the purpgses of this document, the terms and definitions given in ISO/IEC 19762, and the following
apply

ISO and IEC nfaintain terminology databases for‘use in standardization at the following addressds:

)

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

— IEC Electtopedia: available at https://www.electropedia.org/

3.1 Termsland definitions

3.1.1
adhesion chgracteristics
clinging perfqrmange’ef a label attached to a base material to be adhered.

3.1.2
brightness
degree of whiteness of the print surface of the reception paper or label.

3.1.3

ceramic label

label in which a bar code symbol is printed on the surface of a raw ceramic material before-burning,
and then is burned to form a ceramic.

3.14
consumables
reception papers, labels and ribbons that shall be refilled by the user as needed.

3.1.5
fixed mount reader
bar code reader (also called a stationary reader) that is fixed to specific locations.

2 © ISO/IEC 2022 - All rights reserved
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3.1.6
label

ISO/IEC 24458:2022(E)

reception paper having an adhesive applied to the back surface thereof.

3.1.7

ladder type print
print state in which the height direction of the bar is perpendicular to the movement direction of the
medium to be printed.

3.1.8

lateral motion reading speed
maximum speed at which a one-dimensional symbol can be read while the symbol or the bar code

reader

3.19

nomir
numbé
numbd

3.1.10
perfor
rankin

3.1.11
picket
print s
movern

3.1.12
print

transf
abard

3.1.13
printi
press i

3.1.14
recept

paper
3.1.15

1S moving 1n a direction perpendicular to the elements of symbols.

al dpi
r of dots per inch, rounded to be conventionally an integral number, multiplied by
r of dots per mm.

mance rank
g for performance of each evaluation item.

fence print
tate in which the height direction of the bar is ifi‘the horizontal direction with 1
nent direction of the medium to be printed.

b1 ink from a ribbon to a reception paper-or a label using a thermal transfer printer
ode, etc.

ng
| bar code using a plate and-ink.

ion paper
br film having an‘ink receptible layer.

releade liner

paper
3.1.16

pr film-(@lso referred to as backing paper) having a surface processed to be anti-ad

5,4 times the

espect to the

hnd represent

hesive.

ribbo

I

roll of hot-melt ink applied to one side of a film.

3.1.17

smoothness
degree of the flatness of a reception paper or label surface.

3.1.18

test chart
high-precision bar code symbol printed on a photo paper for use in the reading performance test of bar
code readers.
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3.1.19

thermal print head
electronic component having a structure in which a multiple of minute heating resistors are linearly
arranged, and which works to apply heat to a ribbon.

3.1.20

thermal transfer printer and bar code printer
equipment that incorporates a function of converting data into a bar code image and transfers ink from
aribbon using heat (by any method of thermal transfer) to the image.

3.2 Symbols

In this documlent, unless otherwise specified, the following symbols are used:

AV

B
BRPT
DCv
DOF

DV

Fv
GV

MV

PSmax
Re
RT

RTV

Tmps

uv

Va

Vari{

ition of read time between print quality grades in axial non-uniformity test

Numpber of bends in the interface cable strength test

Test
Vari:
Read
Vari:
Smo
Vari:

Vari

charts for bar code reader performance tests

ition of reading time between print quality grades in decoding facility test
ing depth when bar code reader reads symbol (depth of field)

ition of read time between print quality grades in defect test

bthness of the reception paper

ition of read time between print quality grades in fixed pattern damage test

ition of read time between print quality grades in grid non-uniformity test

Fall dlistance in non-pack drop test

Max
Mov

Vari{

mum illuminance in the ambient illuminance test
ng speed of the moving\object reading speed test

ition of read time-between print quality grades in modulation test

Numpber of depressions in the trigger switch endurance test

Maxjmum print.speed
Minimum print resolution

-l UULaillCu 1% uiv iuiu tllC I Cquiu tilllC ill tllC I Cauiu SpPpLtTu tCDt 1) tllC IITUIITucTI Ul
Valu | R | L_)’ A | pa | g L. A | g L pa| £SP | L_)’ L. L £
ings (100)

ead-

Time obtained by subtracting the minimum reading time from the maximum reading time in

the s

ymbol contrast test

Time to print 50 consecutive sets of standard images

The value obtained by dividing T by 50 when consecutive sets of standard images were print-
ed with print quality overall grade 1,5 or a value more than but close to 1,5

Variation of read Time between print quality grades in unused error correction capacity test

Electrostatic strength in the air discharge test
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Electrostatic strength in contact discharge test

4 Bar code printer and consumables

4.1 Bar code printer

411

General requirements

Basic print-mechanism of a general thermal transfer printer is shown in Figure 1.

Key
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paper
on the
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to the

\
>

1 2
¥
/v ) 03
44‘4) °)

brmal print head

Hbon (unwinding)

eption paper of label roles (supplying)

pldten roller
Hbon (winding)

Figure 1 — Basic print mechanism of thermal transfer printer

wn in Figure 1,@ \reception paper or label” and a ribbon are passed between the pl3
brmal print head, and the thermal print head is normally pressed down and secuf
bropriate print pressure. As the platen roller rotates in the direction of the arrow, {
br label ahd ribbon move in the transport direction. In synchronism with this mov
ribbenis melted by heating the heating elements of the thermal print head and tran
rion paper or label”. At this time, the heating element that heats is only an element g

ten roller and
ed to provide
he "reception
bment, the ink
sferred to the
orresponding

mage to be printed

Print condition setting and environmental conditions are as follows.

a) Print condition setting on thermal transfer printer to be evaluated

It is desirable that a thermal transfer printer to be evaluated in this document is set to a condition
estimated to be optimal for the "reception paper or label" and the ribbon used in the test. This print
setting serves to maximize the print performance of the bar code printer to be evaluated.

NOTE

In the thermal transfer type, it is known that the print quality varies depending on the

the "reception paper or label" and the ribbon.

b) Ambient environment conditions

©150/1

EC 2022 - All rights reserved
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For bar code printers in which ink is melted by heat and transferred to a “reception paper or label”,
ambient temperature affects print quality, but also thermal conductivity, specific heat capacity, etc. of
the “reception paper or label”, the ribbon, the platen, etc. affect print quality. Also, condensation on the
thermal print head may cause failure. In order to print bar codes while maintaining high print quality,
precaution shall be paid to the surrounding environment.

Performance tests of bar code printers shall be performed under the following environmental conditions.
However, when the environmental conditions are individually stipulated in each performance
evaluation test item, or when there is a quote standard in each evaluation test item, the stipulations or
standard shall be given priority. In addition, during tests, the temperature and/or humidity shall not be
abruptly changed to conditions where condensation occurs.

— temperafure :18°Cto 28 °C
—  humidity :30 % Rh to 70 % Rh

— Before stfarting the performance evaluation tests, the main body of the bar codeprinter (nop-en-
ergization), the "reception paper or label” and the ribbon used for the tests shall be left in the
above-mgntioned temperature and humidity environment for at least 6 h.

Ambient envifonmental conditions at the time of the tests shall be recorded\in the test result report of
4.3 together With the test results.

4.1.2 Performance evaluation items and test methods

4.1.2.1 StaJldard image for evaluation of printer performance tests

Standard imafges for evaluation of printer performance (liereinafter referred to as standard images)
shall be used pnd evaluated under the specified conditions.

The standard|image is based on BCP-nnn-1 (nnn isshominal dpi; the same applies hereinafter) and BCP-
nnn-2 (see Figure 2), and the combination showinin Figure 4 is set in accordance with the widtH of the
reception papler or label. The standard imagethas the following features (see Annex A).

— One-dimgnsional and two-dimensiofal symbols for evaluating bar code print quality
— Corner mprks (see Figure 5) that help to visually determine print quality

— Image pattern to use all ©f) the heating elements that enables failure detection of the thermal
printhead heating element’s

— 90 degregs rotated®bar code for knowing the quality of print in ladder type and in picket fenge type

— Strings td detefimine the legibility of small characters

— Counter fprcounting the number of prints (one set)

— Logo mark may be printed in image mode (see A.2)

The corner mark shall use the bitmap image defined in A.1.1. The other images shall be created
by a dedicated commands of the bar code printer to be evaluated. The positions at which the one-
dimensional symbols and the two-dimensional symbols are printed are based on the arrangement
shown in Figure 2, but the base points of each symbol are not defined. However, it shall not be arranged
so as to infringe the quiet zone of the symbol.

The size of BCP-nnn-1 and BCP-nnn-2 is 50,8 mm x 76,2 mm (2 inches x 3 inches), which can be used
in conjunction for nominal 200, 300, 400 and 600 dpi bar code printers commonly used for “reception
papers or labels” of 50,4 mm (2 inches) to 203,2 mm (8 inches) wide and 254,0 mm (10 inches) wide (see

Figure 4).

NOTE1 dpiis the resolution and the number of dots per inch (1 inch is 25,4 mm).

6 © ISO/IEC 2022 - All rights reserved
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resolution, the suitability of the reception paper or label with the ribbon, and the like.

ISO/MEC 24458

ISO/MEC 24458

Fig

T}

The standard image is mainly used to evaluate the maximum print speed, the minimum print

BCP-300-1 BCP-300-2
Count: 001 Count: 001
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ure 2 — Example of individualimage arrangement of standard image for eva
performance of bar code printer

e International Standardnumber ("ISO/IEC 24458"), standard image number ("B

"BICP-300-2"), numbertcount ("count:001") and "Standard image for bar code printer
evialuation." displayedion the standard image shall be selected from the fonts and size

bdrcode printer.

NQTE 3

As
m

Font'and size are taken into account so as not to break the overall balance.

the framme line width surrounding the bar code symbol, the numbers of dots co
nimum element (many dots) of the one-dimensional symbol are used (see Table 1).

uonEnEad aeuuapad puud spoeareq 1o 38nu prEpuES

luation of

CP-300-1" and
performance
built into the

hstituting the

Tl

1 L 1 1 L 1 . - a | L 110 L 1 a | : :
e varue of tiremumper-of=sieetscount s printecomranyore(oratrj ot tie standard Images In

the set of standard images defined in Figure 4. Table 1 shows the number of dots constituting the
minimum elements of the one-dimensional symbol and the two-dimensional symbol according to

dpi of the bar code printer.

Table 1 — Number of dots making up the minimum element at nominal dpi

Nominal One-dimensional symbol Two-dimensional symbol
dpi Few dots Many dots Few dots Many dots
180 1(0,143 mm) 2(0,286 mm) 2(0,286 mm) 3(0,429 mm)
200 1(0,125 mm) 2(0,250 mm) 2(0,250 mm) 3(0,375 mm)

NOTE Numbers in parentheses are reference values obtained by converting the number of
dots into mm.

© ISO/IEC 2022 - All rights reserved
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Table 1 (continued)

Nominal One-dimensional symbol Two-dimensional symbol
dpi Few dots Many dots Few dots Many dots
300 2(0,167 mm) 3(0,250 mm) 3(0,250 mm) 4(0,333 mm)
360 2(0,143 mm) 3(0,214 mm) 3(0,214 mm) 5(0,357 mm)
400 2(0,125 mm) 4(0,250 mm) 3(0,188 mm) 6(0,375 mm)
600 2(0,083 mm) 6(0,250 mm) 3(0,125 mm) 8(0,333 mm)

NOTE Numbers in parentheses are reference values obtained by converting the number of
dots into mm.

The specifications of the one-dimensional symbol and the two-dimensional symbol to be printed with
the standard |mage are shown in Table 2.
Table 2 — Specifications of bar codes printed in standard Image
Item Code 39 Code 128 Data matrix QR code¢
(See ISO/ (See ISO/IEC 15417) | (See ISO/IEC 16022) (See ISQ/
IEC 16388) IEC 18004)
Data *%7C%* STC 65689191 10 40,:0"s 41"0"s
Narrow/wide fatio 1:3 — — —
(N)
Intercharacteif gap 1X — — —
Check charactgr None 66(STX) — —
Bar height — —
(Regardless wijith
few dots or mgny
dots bar width)
(180 dpi)?2 [35 dots (approx.5 mm)-er more]
200 dpi 40 dots (approx.5 nmim) or more
300 dpi 60 dots (apprex.:5 mm) or more
(360 dpi)? [70 dots (approx.5 mm) or more]
400 dpi 80 dets\(approx.5 mm) or more
600 dpi 120.dots (approx.5 mm) or more
Symbol size anjd - - 20x 20 21x21
error correctipn .
level automatic L
Readable charpcters OCRB OCRB None None
and points not specified not specified

NOTE The first "STC" in the data of the code 128 represents the start C.

a2 The bar height can vary because a “reception paper or label” less than 50,8 mm (2 inches) wide can be improperly
printed.

The print combination of the standard image according to the “reception paper or label” width is
according to Figure 4. The downward arrow is the direction of transportation of the "reception paper
or label" and the ribbon. In Figure 4, the 127,0 mm (5 inches) wide and the 177,8 mm (7 inches) wide
are printed by providing blanks of 25,4 mm (1 in) (if there are changes in the 127,0 mm (5 inches) width
and the 177,8 mm (7 inches) width, provide appropriate blanks) between BCP-nnn-1 and BCP-nnn-2. At
this time, the two protruding lines of the opposed corner marks shall be extended and connected. The
“reception paper or label” and the ribbon shall be of a size sufficient to print a standard image.

Bar code printers that use a “reception paper or label” other than the width shown in Figure 4, for
example, in the form of a tape less than 50,8 mm (2 inches) wide, may relocate the elementary images

8 © ISO/IEC 2022 - All rights reserved
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that make up the standard image and print them side-by-side in series. In this case, print may be
performed in the following manner.

Four corner marks (without two outwardly protruding bars)

Code 39 changed to the number of printable dots and the number of printable characters
Printable two-dimensional symbols in Table 2 (sufficient quiet zones shall be provided)
ISO/IEC number

Standard image number

Cdunt the number of sheets

Furthgr, the symbols to be verified for the bar code print quality may be evaluated-only by the symbols

that have been printed.

An exgmple of using a tape-like reception paper or label less than 2 inches widé is shown jn Figure 3.

Count:001

*%*

ISO/IEC24458
BCP-200-1

ORI
E%
EE .

Figyre 3 — Example of standard image arrangemeént for “reception paper or label” less than

50,8 mm (2 inches) wide

© ISO/IEC 2022 - All rights reserved 9
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Figure 4 -

[2 inches wide] [3 inches wide] [4 inches wide]
BCP-nnn-1 o BCP-nnn-1 BCP-nnn-2
E
a.
(&}
m
: ﬂ
=
=}
=
a,
BCP-nnn-2 2
[5 inches wide]
BCP-nnn-1 BCP-nnn-2
[6 inches wide] [7 inches wide]
- N;': — N
£ =] = =
c = = =]
g & g g
Q o o, E.)
@ @ 2 A
[8 inches wide]
BCP-nnn-1 BCP-nnn-2 BCP-nnn;1 BCP-nnn-2
[10 inches wide]
BCP-nnn-1 BCP-nnn-2 BCP-nnn-1 BCP-nnn-2 BCP-nnn-1

I

width

- Standard image print configuration by difference in “reception paper or lahel”

Regarding corner marks, enlarged images are shown in Figure 5 and print details are shown in Table 3.

10
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C3 C4

Figure 5 — Enlarged image of cornerimarks (for nominal 200, 400 and 600|dpi)

Table.3 — Print corner marks

[tem Configuration

Cornef marks Bitmap images{see A.1.2) corresponding to the dpi (nominally 200 dpi, 300 dpi, 400 dpi and
600 dpi) of the bar code printer are printed at specified positions and specified orientations
without enlargement or reduction. The print position is as shown in Figure 2.

Protryding line |The corner marks have two lines protruding outward from the whole square. [These lines
serve te’detect a failure of the thermal printhead heating element. For “receptjon papers or
labels” with widths of 127,0 mm (5 inches) and 177,8 mm (7 inches), a length df bar suffi-
cient to fill the gap between BCP-nnn-1 and BCP-nnn-2 is required. The widthg of the lines
are 4 dots in the nominal 200 dpi and 6 dots in the nominal 300 dpi. The nomipal 400 dpi
uses twice the nominal 200 dpi of dots, and the nominal 600 dpi uses three tithes the nomi-
nal 200 dpi of dots.

NOTE Ipoiet apply to “reception papers or labels” less than 50,8 mm (2 inches) wide.

4.1.2.2 Print quality

Here, the evaluation test method of the overall print quality grade of symbols, the maximum print speed
and the minimum print resolution are defined. The evaluation specimen is a set of the first, 25th, and
50th samples in which the standard images are arranged according to the width of reception paper or
the label as shown in Figure 4 and are printed consecutively. The bar code symbols and corner marks to
be evaluated are shown in Table 4.

© ISO/IEC 2022 - All rights reserved 11
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Table 4 — Bar code symbols and corner marks to be evaluated

Nominal widt

paper or label

h of the reception Bar code symbol to be evaluated for print quality

10 inches wide

50,8 mm (2 inches) wide,
101,6 mm (4 inches) wide,
127 mm (5 inches) wide,
203,2 mm (8 inches) wide and

One-dimensional symbols and two-dimensional symbols (many dots)
four corner marks in BCP-nnn-1

most BCP-nnn-1.

In case of 8-inches wide and 10-inches wide, one-dimensional symbols and
two-dimensional symbols (many dots) and four corner marks in the left-

and

152,4 mm (6 in
and 177,8 mm

76,2 mm (3 inches) wide,

One-dimensional symbols and two-dimensional symbols (many dots)

ches) wide four corner marks in BCP-nnn-2

AAAAAAAAAAAAAAAA

and

Less than 50,8
wide

mm (2 inches) Code 39, two-dimensional symbols and four corner marks

The bar code
constant.

The evaluatio
as follows.

a) Overallp

Overall print
images shall
symbols and
to ISO/IEC 1]
symbols. The
mentioned th

b) Maximu

The evaluati
standard ima
of the symbol

The maximun

n items of the print performance of the bar code printer and the test methods ther

rint quality grade
quality grade of symbols of three sets of “reception papers or labels” printed stz
sional
to ISO/IEC 15426-2 for two-dimensional symbols; then verified their grade acc})rding

Fee samples is figured as the evaluation grade.

I

bes under the condition that theroverall print quality grade (grade expressed nume
5 specified in Table 4 shall bet1,5 or a value more than but close to 1,5.

h print speed is determined by the time required to print a set of standard imagg
method is as follows.

printer shall be tested while the speed of transfer of the “reception paper or I3

bel” is

bof are

indard

be measured using a verifier conforming to ISQ/IEC 15426-1 for one-dime
416:2016 for one-dimensional symbols andJSO/IEC 15415:2016 for two-dime

lowest grade among print quality grades {grades expressed numerically) of the

print speed

of the maximum print speed of the bar code printer shall be performed by print

sional
above

ng the
ically)

s. The

1) Select th¢ appropriate {reception paper or label” and ribbon, then place them in the bajr code
printer.

2) The trandporting(speed of the bar code printer is set at near the target speed, and the time T when
50 sets of standard images are printed in the continuous print mode is measured and tempprarily
recorded

3) Check whether the overall print quality grade of the bar code symbols to be evaluated for print

quality in

Table 4 is 1,5 or more.

The overall print quality grade is a grade expressed numerically, and the measurement aperture of the
bar code verifier shall be 0,8 X.

4)

5)

12

In the case of more than 1,5, the transporting speed of the bar code printer is further set to "fast",
and 2) and 3) are repeated. If it is less than 1,5, the transporting speed of the bar code printer is
further set to "slow", and 2) and 3) are repeated. In the case of a bar code printer in which the
transporting speed cannot be finely set, the value is set to 1,5 or a value more than but close to 1,5.

The value obtained by dividing T by 50 when 1,5 (or a value more than but close to 1,5) is obtained
is the time for print a set of standard images (the time for print one “reception paper or label”), and
this is taken as Tmps.

© ISO/IEC 2022 - All rights reserved
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6) The value obtained by dividing the length (mm) in the transporting direction shown in Figure 4
by the Tmps value (decimal points are rounded off) is defined as the maximum print speed PSmax
(mm/s).

In this evaluation study, the maximum transporting speed may not become the maximum print speed

as

itis.

c¢) Minimum print resolution

1) The minimum print resolution of the bar code printer is not determined by the dpi number of the
thermal print head, but is determined by how thin an image element can be printed, when print is
performed while ensuring an overall bar code print quality grade of 1,5 or a value more than but

clgseto 135

2) In
ny

N(
of

3) TH
re
th
re

this document, a standard image adapted to the dpi of the bar code printey lis
mber of small blank spaces identified in the four corner marks determines the prin

TE1 In general, the 1x1 blank area becomes to be un-identified first. Thexmninimum g
en varies depending on the portion to be printed in the form of a fence or in'the form of a l

Kolution are preferably selected to be suitable for high density-print. In addition,
ht adjustable parameters of the bar code printer are set tobe optimum for the m
solution evaluation test.

ised, and the
t resolution.

rint resolution
hdder.

e “reception paper or label” and the ribbon used in the evaluation test of the mlinimum print
it is desirable
inimum print

4) THe minimum print resolution is evaluated by the number of visually identified Hlank areas of
sgtares of differgnt siz‘es (24 total) and recFangles_ of different side lengths (120 tot a'l) in the four
cofrner marks. It is desirable to observe the image in an enlarged manner so that thelimage can be
clgarly identified.

The cqmposition ratio of the closed blank space existing in each corner mark of Figurel5 is shown in

Table $.

Table 5 — Composition ratio of blank areas (squares and rectangles) present in cdrner marks
C1 corner mark C2 corner mark
1x1 1x2 1x3 1x4 1x5 1x6 6x1 6x2 6x3 6x4 6x5 6x6
2x1 2x2 2x3 2x4 2x5 2x6 5x1 5x2 5x3 5x4 5x5 5x6
3x1 3x2 3x3 3x4 3x5 3x6 4x1 4x2 4x3 4x4 U x5 4x6
4x1 4x2 4x3 4x4 4x5 4x6 3x1 3x2 3x3 3x4 3x5 3x6
5x1 5x2 5%3 5x4 5x5 5x6 2x1 2x2 2x3 2x4 2x5 2x6
6x1 6x2 6x3 6x4 6x5 6x6 1x1 1x2 1x3 1x4 1x5 1x6
C3 corner mark C4 corner mark
1x6 1x5 1x4 1x3 1x2 1x1 6x6 6x5 6x4 6x3 6x2 6x1
2x6 2x5 2x4 2x3 2x2 2x1 5x6 5x5 5x4 5x3 5x2 5x1
3x6 3x5 3x4 3x3 3x2 3x1 4x6 4x5 4x4 4x3 4x2 4x1
4x6 4x5 4x4 4x3 4x2 4x1 3x6 3x5 3x4 3x3 3x2 3x1
5x6 5x5 5x4 5x3 5x2 5x1 2x6 2x5 2x4 2x3 2x2 2x1
6x6 6x5 6x4 6x3 6x2 6x1 1x6 1x5 1x4 1x3 1x2 1x1

NOTE 2  Numbers in the table show relative dimensions of a blank space in “height” x “width”.

5) The number of not clearly discernable blank spaces shall not be added to the number of identified
blank spaces: “the blank space crushed by the thickening of the lines and the blank space divided
into multiple spaces [Figure 6 b)]” and “the blank space which is not partially closed among the four
sides constituting the blank space to be closed [Figure 6 c)]”.

©150/1
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4.1.2.3 Ele¢trical property

Performance pvaluation items‘and test methods for electrical properties shall be as follows.

a)

b)

14

a) Correct blank space

b) Crushed blank space (1x1~1x5) and Mul- ¢) Blank space that is not closed (1x3~1ix6)
ti-segmented blank space (1x6)

Fighre 6 — Examples of countable spaces a) and uncountable spaces b) and c)

Operating power supply-voltage range (V)

Measure the upper and lower limits of the power supply voltage at the input end of the power supply
cable wh¢n the bar code printer operates normally using the voltmeter specified in ISO/IEC 6p051-2
ora Voltnlleter equivalent to or higher than the voltmeter.

Maximum operating power (W or VA)

The maximum power consumed when 100 or more sheets of standard images with overall bar
code print quality of 1,5 or higher are continuously printed shall be measured at the input end
of the power supply cable using the power meter specified in ISO/IEC 60051-3 or a power meter
equivalent to or higher than the power meter.

Maximum standby power (W or VA)

The maximum power consumed by the bar code printer in the sleep mode (in the range of rated
power supply voltages, no communication, minimum brightness of various displays, and a state
in which print can be started immediately if there is a print directive) shall be measured at the
input end of the power supply cable using the power meter specified in ISO/IEC 60051-3 or a power
meter equivalent to or higher than the power meter.

© ISO/IEC 2022 - All rights reserved
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d) Electro-static strength (kV)

After both "air discharge" and "contact discharge" specified in ISO/IEC 61000-4-2 are applied to the
bar code printer, the maximum test voltage at which normal operation can be maintained shall be
measured in both discharge mode.

e) Resistance to power supply line noise (kV)

The resistance to power supply line noise is the resistance of the bar code printer against electro-
magnetic noise (frequency is 100 kHz) flowing into the power supply line of the bar code printer.
The test shall be performed according to ISO/IEC 61000-4-4, and the highest test voltage at which
the bar code printer operates normally is measured.

f) Uy
TH
e

g) Im
T}

m
th

of
4.1.2.4
Perfor
a) La

Afl
te

b) High temperature and high humidity operation (°C and %)

Af
te

4.1.2.5

Apply

— Fr

cgnnected power line, signal lines, etc., which can adversely affect the,sturround
u

wanted radiation noise

e unwanted radiation noise from the bar code printer and the noise propagatin
ipment shall be measured according to IEC CISPR 32.

munity (EMC)

e immunity is the electromagnetic compatibility (EMC) of the\bar code printer ag
hgnetic noise coming from the surroundings. Perform the-test according to ISO/I

erate normally during the test.
. Environmental characteristic
mance evaluation items and test methods forenvironmental characteristics are as

w temperature operation (°C)

ply the "Test Ad" of ISO/IEC 6Q068-2-1 to the bar code printer and measut
mperature at which the printer can operate normally.

ply the tests of ISO/IEC 60068-2-78 to the bar code printer and measure the
mperature and humidity at which the bar code printer can operate normally.

b Mechanical characteristics (vibration resistance characteristics with packa

equencies 10 Hz to 55 Hz

b through the
ng electronic

ainst electro-
EC 61000-4-3,

en measure the electric field strength at the highest test'level at which the bar codle printer can

follows.

e the lowest

most severe

ging)

the test ot/ ISO/IEC 60068-2-6 to the bar code printer, then confirm that the printer operates
normallly even'after the test is carried out under the following conditions.

— Accelerometric 20 m/sec?/X, Y, Z axes

— Cycles: 100 cycles in each direction

4.1.3

Performance ranking

4.1.3.1 General

Performance is ranked according to performance evaluation results for each evaluation test item
specified so. The ranks are rank “S”, rank “I”, rank “II”, and rank “III” from the top.

NOTE

©150/1

The rank “S” is a performance rank that existing bar code printers have not achieved at the time of the
preparation of this document and is set as a target for promoting future technological development.
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4.1.3.2 Print performance

The ranking of print performances is as follows.

a) Overall print quality

No ranking is performed.

b) Maximum print speed PS,,,, (mm/s)

The test is performed according to 4.1.2.2 b) and the rank is selected from Table 6 based on the test

results.

Table 6 — Rank of maximum print speed

Ranking PS,,.x(mm/s) PS,,.x (in/s) (reference)
S PS, .. > 355 PS> 14
I 355 Z PS> 203 14z PS> 8
11 203 Z PS> 76 8PS, .>3
I11 76 Z PS, .« 3 Z PS;3o¢

¢) Minimum

The testi
results (t

print resolution

ne number of identified blanks).

Table 7 — Rank o

5 performed according to 4.1.2.2 c) and the rank is selected from Table 7 based on t|

f minimum print resolution

Ranking Number ofidentified blank spaces R,
S R, = 144
I 1432 R,> 131
11 131 ZR,> 124
111 124 Z R,
4.1.3.3 Ele¢trical property
The ranking df electrical propetties is as follows.

a) Operatin

b power supply. voltage range (V)

No ranki

g is performed.

b) Maximunp operating power (W or VA)

he test

No I'al’lkiug TS per formed:

c¢) Maximum standby power (W or VA)

No ranking is performed.

d) Electro-static strength (kV)

The tests are performed according to 4.1.2.3 d) and the ranks are selected from Table 8 based on

the test results.

16
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Table 8 — Electro-static Strength Rank

Ranking Test voltage (kV)
Contact discharge V, Air discharge Va
S 12 or more 20 or more
I 15
I1 8
II 4 or less 4 or less

NOTE ISO/IEC 61000-4-2 quoted in 4.1.2.3 d) specifies stepped test voltages, and therefore
does not rank at interim values.

e) Rdsistance to power supply noise (kV)

The test is performed according to 4.1.2.3 e) and the rank is selected from Table '9’bas

regults.

Table 9 — Power supply resistance noise rank

Ranking Test voltage (kV)
S 6
| 4
11 2
II 1 orless

NOTE ISO/IEC 61000-4-4 quoted in 4.1.2.3 e) specifies
stepped study voltages and .therefore does not rank at

interim values.

f) Ungwanted radiation noise

N¢ ranking is performed.

g) Immunity

The test is performed according to 4.1.2.3 g) and the rank is selected from Table 10

teft results.

Table 10 — Immunity rank

Ranking Test field strength (V/m)
S 30
I 10
11 3

ed on the test

based on the

4.1.3.4 Environmental characteristic

No ranking is performed.

4.1.3.5 Mechanical characteristics (vibration resistance characteristics in packaging)

No ranking is performed.

© ISO/IEC 2022 - All rights reserved
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4.2 Consumables (reception papers, labels and ribbons)

4.2.1 General requirement

The test conditions for evaluating performance are as follows.

NOTE Since determining the characteristics of the ribbon alone requires a specific test equipment and is
generally difficult, the performance is determined by the characteristics after the bar code is printed on the label
in this document.

a) Ambient environmental conditions

Tests for performanceevatuatiomr statt-betomductedumderthefottowimgambrentenvirommental
conditions. However, in the case where the ambient environmental conditions are indiv]dually
specified|in each performance evaluation item, or in the case where there is a quoted‘standard in
each perfprmance evaluation item, the specification or the standard shall be given priofity.
Ambient ¢nvironmental conditions at the time of the test shall be recorded in thetest resultfreport
of 4.3 togpther with the test results.
— Temperature :(23+2)°C
— Hunlidity : (50 £5) %Rh

b) Reception papers or labels
For brighfness and smoothness tests, samples of “receptign papers or labels” that are not pripted at
all shall be prepared.

c) Others
In additidn, for the test of scratch resistance, water resistance, chemical resistance, heat resigtance,
etc., aribpon suitable for the type of the “reception paper or label” shall be used, and the “redeption
paper or |abel” on which the bar code symbol prescribed in Figure 7 is printed shall be us¢d as a
specimen|

Key

1  reception papef or label

2 rubbing area

3 verification area

Dimensions of “reception papers or labels”: about 120 mm x 30 mm

— The bar code symbol is preferably printed on the central of the “reception paper or label”.

— Bar code symbols may be without human readable characters.

Bar code symbol: Code128, X dimension = 0,5 mm, height = about 15 mm

Data: 6568919110 (Character Set C)

Figure 7 — Print label specifications for evaluation test
18 © ISO/IEC 2022 - All rights reserved
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Performance evaluation items and test methods

4.2.2.1 Basic characteristic

The consumables test methods shall be as follows.

a) Brightness (%)

For the brightness test specimens, 100 “reception papers or labels” of the dimensions specified in
[SO 2470-1 shall be prepared. 10 sheets are stacked in one set in the case of reception papers, and
9 sheets without a release liner are stuck on a remaining sheet to be one set in the case of labels.
Then, 10 sets of test specimens are prepared in each case. The brightness of 10 test specimens are

m
H
b) Sn

“Rleception papers or labels (in the form with release papers)” used in)the test for sn

m

Hq

4.2.2.7

Perfor
print=d

speciniens on which the bar code symbol is printed.is$ mounted on the friction tester typ

be attd
numer

basured according to ISO 2470-1 and the results are averaged.
wever, this test does not apply to ceramic labels.

noothness (s)

basured 10 times according to ISO 8791-5 and the results are avetaged.

wever, this test does not apply to ceramic labels.

Abrasion resistance tests

In the tests with the friction tester type Il specified in the ISO 105-X12, then veri
uality grades at the places where the bar codeé'symbols were rubbed (see Figure

ched to an appropriate base paper if necessary. The overall print quality grade (gra
ically) of the bar code symbol before thectest shall be in the range of 2,5 to 4,0. For

samplg¢s, calculate the degree to which the aowerall print quality grade before the test was
the tedt, and determine the average value ofthe 10 specimens (rounded off to the first de
Howeyer, these tests do not apply to.c€ramic labels.

Commpn test conditions are as fallows.

—  Friction head 120 mm x 20 mm, R45

— Stroke-length :100 mm

— Fgrce to push :(2£0,1)N

— Stroke speed : 30 reciprocations of 100 mm per minute

— Npmber of specimens  : 10

hoothness are

fy the overall
7). When the
e 1, they may
Hes expressed
each of the 10
reduced after
rfimal place).

— Number of stroke : 50 reciprocation

— Verification area

Figure 7)

: approximately 100 mmx16 mm at the central of the rubbing area (see

The test method using the corrugated card-board piece, the test method using water, the test method
using ethanol, and the test method using the synthetic detergent are as follows.

a) Corrugated card-board abrasion resistance test

The corrugated card-board pieces used in the corrugated card-board abrasion resistance test shall
be B-flutes (3 mm thickness and 50 * 2 flutes/30 cm) with dimension of 20 mm x 20 mm.

Figure 8 shows the stroke direction of the corrugated card-board piece.

© ISO/IEC 2022 - All rights reserved
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PAVATAVAVLY,

Figure 8 — Direction of stroke movement of corrugated card-board piece

b) Water abrasion resistance test

The test shall be performed by impregnating approximately 0,5 ml of general industrial water as
shown below or water equivalent thereto to one white cotton cloth (approximately 50 mmx 50 mm)

specified

Electrical
Organicc
Zinc (ug 4
Chloride

Sulfuric a

by 1SO105-E09-

conductivity (mS/m at 25 °C) : not more than 0,5
prbon (TOC) (mg C/1) : not more than 1
n/1) : not more than 0,5
on (ug Cl-/1) : not more than 10
cid ion (ug SO0,%7/1) : not more than 1Q

c) Ethanol aprasion resistance test

The tests
to one wh

d) Synthetic

The test s

hall be performed by impregnating approximately0,5 ml of ethanol specified in ISO
ite cotton cloth (approximately 50 mmx 50 mm)‘specified in ISO 105-F09.

detergent abrasion resistance test

hall be performed by impregnating approximately 0,5 ml of synthetic detergent N

No. 2 as defined in ISO 105-C06 to one white gatton cloth (approximately 50 mmx 50 mm) sp

in ISO 10§

b-F09.

4.2.2.3 Iron press resistance test

The test shall
in ISO 105-X1
the transition
specified in IS

However, this

be performed according to the dry test of electrical-iron method (Method B) sp

1 under the following conditions. Maximum test temperature shall be determined
of inks does not exceed the colour difference upper limit of grayscale colour Tab
0 105-A03.

test does@ot apply to ceramic labels.

h353-2

0.1 or
beified

pcified
when
es 3-4

— Pressures :(2,5+0,5) kPa
— Time 155
— Temperatures : (70 £5)°C, (90 £ 5) °C, (110 £ 5) °C, (150 £ 5) °C and (200 + 5) °C

4.2.2.4 High temperature resistance

Measure the temperature with a two-colour thermometer, etc when a raw ceramic label is sintered.

This test applies only to ceramic labels.

20
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4.2.2.5 Stickiness of labels
Stickiness of labels test methods shall be as follows.
a) Detachability

When a label is detached from the release paper, determine if the acceptance criteria shown in
Table 11 is satisfied.

b) Adhesion and removability

These tests shall be performed according to Method 1 with 180 degrees angle specified in
[SQ 29862, Determine if each acceptance criteria shown in Table 11 is satisfied

c) Holding force

This test shall be performed according to Method 1 with 180 degree anglespecified in ISO 29862
with a weight of (1000 £ 5) g and time of 60 minutes. Determine if its accepbance crifleria shown in
Taple 11 is satisfied.

Howeyer, these tests do not apply to ceramic labels.

Table 11 — List of bar code label stickiness performance evaluation Items

Performance evaluation items Acceptance criterjia
B There shall be no tearing of the paper (film)
£ Detachability Paper label/Film label label and the release liner, and|no glue peel-
s b ing.
[¢°]
2B . Paper label 2,4 N/10 mm or more
— ¢ Adhesion -
: Film label 1,8 N/10 mm or mare
] Holding force Paper labely/Film label 3 mm or less
= There shall be no tearing of the paper (film)
S Detachability Paper label/Film label label and the release liner, and|no glue peel-
N ing.
% i Paper label 0,6 N/10 mm or more
3 Adhesion -
2 Film label 0,2 N/10 mm or modre
<
=1 Holding foree Paper label/Film label 3 mm or less
& Removability Paper label/Film label No glue residue shall be present.

4.2.3 | Performance ranking

4.2.3.1 General

Perfor Ineon dc vanlend o ding +0 tha anfananon Avaliiatian tact waculibe for Ao A 'aluation test

TTOTICC TS TO e o CCOT OIS CO o IIC p T ToT IITo et eVardatio—test¥Fesurts+or—eacn—€

item specified so. The ranks are rank “S “ rank “I”, rank “Il “, and rank “IlI” from the top, and the
evaluation test items that did not reach the specifications are given the ranks of “F”.

NOTE The rank “S” is a performance rank for which existing consumables have not been achieved at the time
of the preparation of this document and is set as a target for promoting future technological development.

4.2.3.2 Basic characteristic

The ranking of performances of consumables is as follows.
a) Brightness (%)

No ranking is performed.
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b) Smoothness (s)

The tests are performed according to 4.2.2.1 b), and the rank is selected from Table 12 based on the

test results.

Table 12 — Smoothness rank

Ranking Smoothness F(s)
S -
I F>1500
11 1500 =F>400
111 4002 F

4.2.3.3 Abifasion resistance tests

The corrugat¢d card-board abrasion resistance test, water abrasion resistance testyethanol ah
resistance tedt and synthetic detergent abrasion resistance test shall be performed according to 4
respectively. In each evaluation test, the rank is selected from Table 13 based on the degree to
the overall griade of bar code print quality before the test (numerical grade, to-the first decimal

was reduced after the test.

Table 13 — Abrasion resistance rank

Ranking | Reduction in the overall print quality
grade value
S 0

I

Less than 0,5

11

0,5 or more-and less than 1,0

11

1,0 or more

F

Overall print quality grade value 0,4 or less

4.2.3.4 Irom press resistance test

The test is pgrformed according to 4.2.2.3 and the rank is selected from Table 14 based on t

results.

Table 14 — Iron press resistance rank

rasion
1.2.2.2,
which
place)

he test

Ranking Maximum test temperature
S 200+ 5°C
I 150+ 5°C
IT 90+5°C, 110+ 5°C
111 70+5°C
F Grayscale condition values are not satisfied.

4.2.3.5 High temperature resistance

No ranking is performed.

4.2.3.6 Stickiness

No ranking is performed.

22
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4.3 Testreport

The te

st result report shall contain the following items.

a) Performance test items specified in 4.1.2 and 4.2.2

b) Testresults based on the test methods specified in 4.1.2 and-4.2.2

c) Results of ranking in the method specified in 4.1.3 and 4.2.3

d) Printer model name, printer manufacturer name, thermal head size, nominal dpi, “reception paper

or

f) A

An exgmple of the test report is shown in D.1.

5 Bar code reader

5.1 ¢

5.1.1

To rea
of the

e) A:[y deviations from the procedure

label” type, operator and test date

y unusual features observed

reneral

Principle

 a bar code symbol, an entire bar code symbolshall be scanned in a certain mann
fype of a bar code reader. Figure 9 shows the basic configuration of a bar code read

er, regardless
er.
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Figure 9 — Basic configuration of a bar code reader

5.1.2 Ambient environment conditions

The performance evaluation tests of bar code readers shall be performed under the following ambient
environment conditions. However, when the environment conditions are individually stipulated in each
evaluation test item, or when there is a referenced standard in each evaluation test item, the stipulation
or standard shall be given priority. In addition, during tests, the temperature and/or humidity shall not
be abruptly changed to conditions where condensation occurs.

— Temperature :18°Cto 28 °C
— Humidity :30 % Rh to 70 % Rh
— Ambient illuminance :750 Lux or less on a symbol surface
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Ambient environment conditions at the time of the test are recorded in the test result report of 5.4
together with the test results.

5.2 Performance evaluation items and test methods
5.2.1 Test chart for reading performance tests

5.2.1.1 General

To perform the reading performance tests of a bar code reader, precision test charts produced using
high-precision optical print technologies shown in Annex E shall be used.

A grade value of each test chart shall be close to the lowest value as much as possible Witjin each grade
value range with enough consideration on productivity based on tolerances of density anfl dimensions.

— Dimensional accuracy :£5 pm

— Density accuracy 120,03 (if reflectance is 2 % or less, + 0,04)
— Substrate density :0,08
— Surface finish :Semi-gross

— Measurement aperture :0,8 X
diameter

NOTE Bar code readers and print quality verifiers-are designed to provide correct results|when scanned
with anp aperture diameter that is 0,8 times the minimum element dimension (X) or module size jof the bar code
symbol.

Evaludtion test items using each test chartdre shown in Table 15.

Table 15— Test items for each test chart

[est chart Chart number Performance evaluati¢n Items
Test chjart for one-di- |BRPT-1RES Reading range, reading angle|reading
mensipnal symbols speed and reading test of moying symbol
BRPT-1SC-1, -2, -3, -4, -5, -6, -7, -8 Symbol contrast
BRPT-1MOD-1, -2, -3, -4 Modulation
BRPT-1DEF-1, -2, -3, -4 Defect
BRPT-1DEC-1, -2, -3, -4 Decodability
Test chart fontwo-di- |BRPT-2RES Reading range, reading angle pnd reading
mensi¢pnal symbols speed
BRPT-2SC-1, -2, -3, -4, -5, -6,-7,-8 Symbol contrast
BRPT-2MOD-1, -2, -3, -4 Modulation
BRPT-2FP-1, -2, -3, -4 Fixed pattern damage
BRPT-2GNU-1, -2, -3, -4 Grid non-uniformity
BRPT-2ANU-1, -2, -3, -4 Axial non-uniformity
BRPT-2UEC-1, -2, -3, -4 Unused error correction (UEC)
NOTE Explanation on test charts is given in Annex E.

5.2.1.2 Test chart for one-dimensional symbols

The one-dimensional symbol test charts are used to test performances of the reading range, reading
angle, reading speed, reading test of moving symbol, symbol contrast, modulation, defects and
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decodability, which are the reading performances of a bar code reader. Types of test charts used in the
tests are shown in a) to e).

a) Forreading range, reading angle, reading speed tests and reading test of moving symbol (No. BRPT-

1RES)

The test charts shall be used when testing the reading range, the largest reading angle (pitch angle,
skew angle and tilt angle) and the reading speed corresponding to the X dimension.

NOTE 1

All of the symbols in the test charts have overall print quality grade of “4” and there are eight
types with X dimensions of 0,100, 0,150, 0,200, 0,250, 0,300, 0,350, 0,400 and 0,450 mm.

b) For symb l contrast test (Nn BRPT-1SC-1 ’rn-R)
The symbpol contrast is the difference between the maximum reflectance from the suistrate
surface (C)r which the one-dimensional symbol is printed and the minimum reflectance fr¢m the
dark module.
This is reyersed in the case of inverted symbols.
Generally} the closer this difference is to 100 %, the better the reading performance of the bar code
reader is [this is not the case for bar code readers adjusted for low symbelcontrast.).
The numper of test charts for symbol contrast test shall be eight’in the grades as specified in
Table 16] When determining the minimum symbol contrast that a bar code reader cap read
correctly| the test charts of Table 17 shall be used.
Table 16 — Test chart for symbol‘contrast test
Chart number Grade Symbol contrast (%) R . €xamples (%) R,,in examples (%)
BRPT-1SC -] 4 74 80 6
BRPT-1SC -2 3 58 80 12
BRPT-1SC -] 2 42 80 38
BRPT-1SC -4 1 21 80 59
BRPT-1SC -] 4 74 79 5
BRPT-1SC -4 3 58 63 5
BRPT-1SC -7 2 42 47 5
BRPT-1SC -8 1 21 26 5
NOTE 2 |BRPT-1SC-1%e -8 are based on ISO/IEC 15416:2016, 5.4.4 (symbol contrast). The BRP[[-1SC-1
to -4 are ¢(reated by-Keéping the light reflectance constant and changing the dark reflectance. In agldition,
BRPT-1SC{5 to —8'are’created by keeping the dark reflectance constant and changing the bright reflgctance.
All symbols areg Code 39 which X dimension is 0,500 mm and the data are “%7C%".
¢) For modulation test (No BRPT-1MOD-1 to -4)
The number of test charts for modulation test shall be four in the grades as specified in Table 17.
Table 17 — Test Chart for Modulation Test
Chart number Grade Modulation
BRPT-1MOD -1 4 0,77
BRPT-1MOD -2 3 0,65
BRPT-1MOD -3 2 0,55
BRPT-1MOD -4 1 0,45
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NOTE 3  Allsymbols are Code 39 which X dimensionsis 0,500 mm and the dataare "U%7C". The reflectance
of a particular dark element is changed to correspond to the grade according to ISO/IEC 15416:2016, 5.4.7
(Modulation) and 6.1.2. (Reflectance parameter grading).

d) For defect test (No. BRPT-1DEF-1 to —4)

The number of test charts for defect test shall be four in the grades as specified in Table 18.

Table 18 — Test chart for defect test

Chart number Grade Defect
BRPT-1DEF -1 4 0,10
BRPT-1DEF -2 3 0,18
BRPT-1DEF -3 2 0,23
BRPT-1DEF -4 1 0,28

NQTE4  All symbols are Code 39 which X dimensions is 0,500 mm and the data are “%7C{". The defects

cofresponding to the grades are created in a particular bar element according'to ISO/IEC 15416:2016, 5.4.8

(Dlefects) and 6.1.2. (Reflectance parameter grading)
e) Fdr decodability test (No. BRPT-1DEC-1 to —4)

The number of test charts for decodability test shall be fourin the grades as specified in Table 19.

Table 19 — Test chart for decodability test

Chart number Grade Decodability
BRPT-1DEC -1 4 0,657
BRPT-1DEC -2 3 0,543
BRPT-1DEC -3 2 0,383
BRPT-1DEC 4 1 0,291

NOQTES5  Allsymbolsare Code 39 which X dimensionsis 0,500 mm and the data are “%7C%"|The dimension
of p particular bar element is changed to correspond to the grade according to the ISO/IEC 15#16:2016, 5.4.9.

5.2.1.3 Test chart fortwo-dimensional symbols

The two-dimensional symbol test charts are used to obtain the performance ranks df the reading
range,|readingrangle, reading, symbol contrast, modulation, fixed pattern damage, grid ngn-uniformity,
axial non-unifermity and unused error correction, which are the reading performances of the bar code
reader Types of test charts used in the tests are shown in a) to g).

a) Fort

The test charts corresponding to the X dimension shall be used when the reading range, the reading
angle (pitch angle, skew angle and tilt angle) and reading speed tests are performed.

NOTE1  Allthe symbolsin the test charts have an overall print quality grade of “4” and eight X dimensions
of 0,100, 0,150, 0,200, 0,250, 0,300, 0,350, 0,400 and 0,450 mm. The data encoded in the QR Code symbol is,
“00000000000000000000000000000000000000000” (41 digits of 0) with an error correction level of “L”
adopted.

NOTE 2  This symbol incorporates a module error in advance so that the error correction codeword is
exhausted. Therefore, when read by a reader, if even one module in a codeword other than the codeword
incorporating the error cannot be correctly recognized, it cannot be read (if there is an error only in the
codeword incorporating the error correction, the symbol can be read.).
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b) For symbol contrast test (No. BRPT-2SC-1 to -8)

The symbol contrast is the difference between the maximum reflectance from the substrate
surface on which the two-dimensional symbol is printed and the minimum reflectance from the
dark module.

This is reversed in the case of inverted symbols.

Generally, the closer this difference is to 100 %, the better the reading performance of the bar code
reader is (this is not the case for bar code readers adjusted for low symbol contrast.).

The number of test charts for symbol contrast test shall be eight in the grades as specified in

Conl 0D Ahendetermining the minimum—symbol contrast that abar code reader cap read

correctlyfthe test charts of Table 20 shall be used.

Table 20 — Test chart for symbol contrast test

Chart number Grade Symbol contrast (%) R, €xamples (%) R\, exampleq (%)
BRPT-2SC 11 4 74 80 6
BRPT-2SC 12 3 58 80 22
BRPT-2SC 13 2 42 80 38
BRPT-2SC 14 1 21 80 59
BRPT-2SC 5 4 74 79 5
BRPT-2SC 16 3 58 63 5
BRPT-2SC 17 2 42 47 5
BRPT-2SC 18 1 21 26 5

NOTE 3 |BRPT-2SC-1 to -8 are based on ISO/IEC 15415:2016, 7.8.3 (symbol contrast). The BRP[[-2SC-1
to -4 are ¢reated by keeping the light reflectance constant and changing the dark reflectance. In adldition,
BRPT-2SC{5 to -8 are created by keeping the darkreflectance constant and changing the bright reflgctance.
The symb¢l is a QR code of X = 1,50 mm.

c¢) For moddlation test (No. BRPT-2MOD-i1 to —4)

=

The numlber of test charts for moduylation test shall be four in the grades as specified in Tabl¢ 2

Table 21 — Test chart for modulation test

Chart number Grade Modulation
BRPT-2MOD -1 4 0,53
BRPT-2MOD -2 3 0,43
BRPT-2MOD -3 2 0,33
BRPT-2MOD -4 1 0,23

NOTE4  The symbol is a QR Code according to a) but the X dimension is 1,50 mm and the reflectance of a
particular module is changed to correspond to the grade according to ISO/IEC 15415:2016, 7.8.4 (Modulation
measurement and related measurement).

d) For fixed pattern damage test (No. BRPT-2FP-1 to -4)

The number of test charts for fixed pattern damage test shall be four in the grades as specified in
Table 22.
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Table 22 — Test chart for fixed pattern damage test

Chart number| Grade Number of damaged
modules
BRPT-2FP -1 4 0
BRPT-2FP -2 3 1
BRPT-2FP -3 2 2
BRPT-2FP -4 1 3
NOTES5 The symbol is a QR Code according to a) but the X dimension is 1,50 mm and particular fixed

pattern(s) is (are) damaged to correspond to the grade according to ISO/IEC 15415:2016, 7.8.5 (Fixed pattern

bd in Table 23.

the interval of
.8.7 (Grid non-

s as specified

interval of the

16, 7.8.6 (Axial

d]n\dge).
e) Fdr grid non-uniformity test (No. BRPT-2GNU-1 to -4)
The number of charts for grid non-uniformity test shall be four in the grades asspecifi
Table 23 — Test chart for grid non-uniformity‘test
Chart number | Grade Grid non-uniformity
BRPT-2GNU -1 4 0,19
BRPT-2GNU -2 3 0,44
BRPT-2GNU -3 2 0,57
BRPT-2GNU -4 1 0,69
NOTE 6 The symbol is a QR Code according to a).but the X dimension is 1,50 mm, and
grld is made non-uniform to correspond to the grades according to ISO/IEC 15415:2016, 7
unfiformity).
f) F:]r axial non-uniformity test (No. BRPT:2ANU-1 to -4)
The number of test charts for axial non-uniformity testing shall be four in the gradsg
in[Table 24.
Table 24 — Test chart for axial non-uniformity test
Chart number Grade |Axial non-uniformity
BRPT-2ANU -1 4 0,049
BRPT-2ANU -2 3 0,072
BRPT-2ANU -3 2 0,088
BRPT-2ANU -4 1 0,110
NQTE” The symbolisa QR Code accordlng to a) but the X dimension is 1,50 mm, and the
axtatr s Tmade Ton-urmforT to (,OIT(:‘prﬂ(l TO the graueb d(,L()I"(llIlg TO the lDU/lEL 10591524V
non-uniformity).
g) Forunused error correction test (No. BRPT-2UEC-1 to -4)
The number of charts for unused error correction test shall be four in the grades as specified in
Table 25

Table 25 — Test chart for unused error correction test

Chart number Grade Unused error correction codeword rate
BRPT-2UEC -1 4 0,625
BRPT-2UEC -2 3 0,500
BRPT-2UEC -3 2 0,375
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Table 25 (continued)

Chart number Grade Unused error correction codeword rate

BRPT-2UEC -4 1 0,250

NOTE 8

The symbol is a QR Code according to a) but the X dimension is 1,50 mm and the colours of some
modules are inverted to correspond to the grades according to the ISO/IEC 15415:2016, 7.8.8 (Unused error
correction). Therefore, the error correction level is “H” and the good read resultis 15 digits of 0.

5.2.2 Reading performance

5.2.2.1 Gen

Bar code rea
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s as a timeout and the next triggering is waited.

5.2.2.2 Performance evaluation Items and test methods

Performance evaluation items and test methods for reading performance shall be as follows.

a) Readingrange test

The parameters obtained in the reading range test are the minimum reading distance, the
maximum reading distance, DOF (maximum reading distance - minimum reading distance), and
horizontal and vertical viewing angles by reading test charts with different resolutions selected
based on specifications of the bar code reader. Then, create a reading range diagram based on the
reading limit distance and the maximum field of view obtained by reading results of each resolution
test chart which were read 100 %. An example of a reading range diagram is shown in Figure 11.
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In creating the reading range diagram, the following precautions shall be taken.

— A straight line extending from the centre of the reading window of the bar code reader is set as a
centre axis (refer to a dashed-dotted line in Figure 10 and 11). Symbols shall be arranged so that the
centre axis is the centre of the bar code symbol plane, and the distance shall be measured in mm.

— In order to prevent the directly reflected light by the bar code symbol surface from entering the
reading window of the bar code reader, it is preferable that the bar code symbol is inclined by 10 to
15 degrees from the central axis in the skew angle direction.

— When determining the field of view, it is preferable to perform the test while moving the rear part
of the bar code reader vertically and horizontally around a virtual line perpendicular to the central
axisof the Teading window of the barcode Teader:

Af this time, means for measuring the angle at which the bar code reader istintlined from the
ceptral axis shall be provided.

When such a test equipment cannot be prepared, the bar code symbol side’'may be moved so that
the relative positions of the bar code reader and the bar code symbolrare the same af in the above
method.

The bar code symbols used in these tests shall be considered including quiet zones (gee Figure 10).
In|this test, it shall be taken into account that the field of view-does not spread linearlly.

— THhis test does not apply to omni scanning readers but dges not prevent it from bejing cited as a
reference.

Key

1 quliet zone
2 h:[izontal viewing angle
ada

Br\ da i
dreotatTCattT

Figure 10 — Treatment of quiet zones at viewing angles
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b)

32

Dimensions in mm

Vertical

, Horizontal

Distance 1rom
the scanner

Symbol X dimension

Reading range (mm)

type (mm)
0,100 65 ~95
«—>
0,150 55 ~120
1D
0,250 ) 35 ~ 145
0,300 35 ~170
0,150 70125
«—
2D 0,250 60 ~ 125
D
0,300 N~ 50 ~160

Figure 11:— Example of the reading range diagram

Reading 4peed test

The test ghall be performed with a one-dimensional symbol of 0,250 mm in BRPT-1RES and|a two-
dimensiohal symbol of 0,250 mm in BRPT-2RES, with a suitable reading distance (the rhedian

reading depth).
The read i i i re's with

100 9% read rate.

NOTE4 Reading speed is a scale generally called as “reading taste” and is one of the significant
performances of bar code readers.

Reading angle tests

These tests determine how “incomplete scanning, insufficient reflected light and image distortion”,
that occurs when a bar code reader scans a bar code symbol or captures a symbol image, effect
on the reader's reading performance. A jig or protractor capable of measuring the angle shown in
Figure 12 is used to determine the largest angle at which the reading rate is 100 % at distances (the
median reading depths) adapted to the resolution of the test chart (one-dimensional symbol is the
0,250 mm of BRPT-1RES and two-dimensional symbol is the 0,250 mm of BRPT-2RES).
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Figure 12 — Illustration of reading angle

mbol contrast test

e test shall be performed on one-dimensional symbolsyand two-dimensional sym
5t charts BRPT-1SC-1 to -4, -5 to -8 and BRPT-2SC-1«o -4, -5 to -8 respectively.

rform the reading speed test of b) at the reading‘distance (the median reading dep
e resolution, and determine the reading rate (i this test, the reading rate may not |
e reading time. Obtain the reading time varjiation RT(s) for each group (-1 to -4 a

suptracting the minimum reading time from the maximum reading time.
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bdulation test

e test shall be performed on efie-dimensional symbols and two-dimensional sym
5t charts BRPT-1MOD-1 to -4kand BRPT-2MOD-1 to -4 respectively.

rform the reading speedtest of b) at the reading distance (the median reading d
the resolution, and determine the reading rate (in this test, the reading rate may

d the reading time:xObtain the reading time variation My(s) for (-1 to -4) by sy
nimum reading time from the maximum reading time.

fect test

bols using the

h) adapted to
pe 100 %) and
hd -5 to 8) by

bols using the

ppth) adapted
hot be 100 %)
btracting the

e testshall be performed only on one-dimensional symbols using the test charts BRPT-1DEF-1 to
-4.

P

rfornrthe Teading speed test of bjat the Teading distance {the median readimg dep

th) adapted to

the resolution, and determine the reading rate (in this test, the reading rate may not be 100 %) and
the reading time. Obtain the reading time variation D\,(s) for (-1 to —4) by subtracting the minimum
reading time from the maximum reading time.

Decodability test

The test shall be performed only on one-dimensional symbols reading the test charts BRPT-1DEC-1

to

-4.

Perform the reading speed test of b) at the reading distance (the median reading depth) adapted
to the resolution, and determine the reading rate (in this test, the reading rate may not be 100 %)
and the reading time. Obtain the reading time variation DCy(s) for (-1 to -4) by subtracting the
minimum reading time from the maximum reading time.
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k)

34

Reading test of moving symbol (maximum readable moving speed)
This test item is applied only in case that a one-dimensional symbol is read by a fixed mount reader.

The test determines the maximal transfer speed (m/s) at a distance (the median reading depth)
adapted to the resolution of the test chart (0,250 mm of the BRPT-1RES) and resulted in a reading
rate of 100 %, when the bar code reader reads bar code symbols moving in a ladder direction (see

- Figure 13).

NOTES5  Since the moving object reading speed obtained in this test varies depending on the width of the
bar code symbol (symbol structure used, number of characters to be encoded, X dimension, element width
ratio, and inter-character gap), precaution is required in actual applications.

symbol transfer direction
Figure 13 — Ladder Scanning

Fixed pattern damage test

The test ghall be performed only on fwe-dimensional symbols using the test charts BRPT-2FP-1 to
-4.

Perform fhe reading speed test of b) at the reading distance (the median reading depth) adapted to
the resolution, and determine the reading rate (in this test, the reading rate may not be 100 %) and
the reading time. Obtain(the reading time variation Fy(s) for (-1 to —-4) by subtracting the mipimum
reading time from the maximum reading time.

Grid non-uniformlity test

The test ghall\be performed only on two-dimensional symbols using the test charts BRPT-ZGNU-1
to -4.

Perform the reading speed test of b) at the reading distance (the median reading depth) adapted to
the resolution, and determine the reading rate (in this test, the reading rate may not be 100 %) and
the reading time. Obtain the reading time variation G (s) for (-1 to —4) by subtracting the minimum
reading time from the maximum reading time.

Axial non-uniformity test

The test shall be performed only on two-dimensional symbols using the test charts BRPT-2ANU-1
to -4.

Perform the reading speed test of b) at the reading distance (the median reading depth) adapted to
the resolution, and determine the reading rate (in this test, the reading rate may not be 100 %) and
the reading time. Obtain the reading time variation Ay(s) for (-1 to —4) by subtracting the minimum
reading time from the maximum reading time.

© ISO/IEC 2022 - All rights reserved


https://iecnorm.com/api/?name=9f8275ab6f00c5dc6a9b75d8868e45f3

D

ISO/IEC 24458:2022(E)

Unused error correction test

The test shall be performed only on two-dimensional symbols using the test charts BRPT-2UEC-1
to —4.

Perform the reading speed test of b) at the reading distance (the median reading depth) adapted to
the resolution, and determine the reading rate (in this test, the reading rate may not be 100 %) and
the reading time. Obtain the reading time variation Uy,(s) for (-1 to —4) by subtracting the minimum
reading time from the maximum reading time.

m) Ambient illumination test

5.2.3 | Electrical property

o otormin he o 3 o hich ente o o window of the bar
code reader from the surroundlngs when the bar code reader reads bar code symbols. For each
of[the ambient lights specified in Table 26, measure the maximum illuminance, £ dn the symbol
surface, at which the bar code reader can perform 100 % reading rate withinla range of distance
adapted to the resolution of the test chart (for one-dimensional symbol: BRRT-1RES, (,250 mm and
fof two-dimensional symbol: BRPT-2RES, 0,250 mm), while the illuminance on the baf code symbol
face is changed. Record not only the test results, but also the manufacturer's nane and model
nymber of the light source used in the test result report in 5.4.

Table 26 — Ambient light types

Daylight fluorescent lamp (AC)

Inverter fluorescent lamp

Daylight LED DC lighting

LED pulsed containing red wavelength
Sunlight

Performance evaluation items and testmethods for electrical properties shall be as follows.

a)

b)

d)

Operating power supply voltage range (V)

Measure the upper and lower limits of the power supply voltage at the input end of the|power supply
caple when the bar cede.reader operates normally using the voltmeter specified in ISQ)/IEC 60051-2
or|a voltmeter equi¢alent to or higher than the voltmeter.

Maximum constimption current (mA or A)

Measure theymaximum consumption current with communicable state and all good l¢ad indicators
(spund,light, and vibrations) set to “ON” from the time the trigger is turned ON to the[time the good
leadcndicators are ON at the input end of the power supply cable using an ammetqgr specified in

ISQAEC 60051-2 or an ammeter equivalent to or higher than the ammeter, |
Electro-static strength (kV)

A “contact discharge” of ISO/IEC 61000-4-2 shall be applied to measure the maximal voltage Vthat
does not discharge when the discharge electrode is brought into direct contact with the mating
areas and junctions of the bar code reader housing components.

This test applies only to readers whose housings are made of resin(s).
Resistance to power supply line noise (kV)

Resistance to power supply line noise is the resistance against electro-magnetic noise (frequency is
100 kHz) flowing in from the power supply lines of the bar code reader. The test shall be performed
according to ISO/IEC 61000 4-4, and the highest test-level voltages at which the bar code reader
operates normally is measured.
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f)

5.2.4 Envinonmental characteristic

Performance pvaluation items and test methods for environmental characteristics are as:followd.

a)

b)

5.2.5 Mechanical properties

Performance pvaluation items and test methods for mechanical characteristics are as follows.

a)

b)

36

Unwanted radiation noise

The unwanted radiation noise from the bar code reader and the noise propagating through the
connected power cables, signalling cables, etc.,, which can adversely affect the surrounding
equipment (electronics) shall be measured according to IEC CISPR 32.

Immunity (EMC)

Immunity is the electromagnetic compatibility (EMC) of a bar code reader against electro-
magnetic noise coming from the surroundings. Perform the test according to ISO/IEC 61000-4-3,
and measure the electric field strength at the highest test level at which the bar code reader can
operate normally during the test.

Operation temperature and humidity (°C and %)

Tests shdll be performed with operation temperature and humidity (?Cyand %) according to
ISO/IEC §0068-2-78 to determine the most severe temperature and huiidity that the reader can
operate normally.

Storage t¢mperature and humidity (°C and %)

When thp storage temperature and humidity (°C and ,%j are returned to the normgl test
environnjental temperature and humidity from the stordge condition without condenfation,
measure [the range of the storage temperature and humidity which results in a reading fate of
100 % within near the same time as the reading timéin the normal test environment at a distance
adapted o the resolution of the test charts (for on€:dimensional symbol bar code readers:|BRPT-
1RES, 0,250 mm and for two-dimensional symbolbar code readers: BRPT-2RES, 0,250 mm).

If condenfation occurs in or on the reading-window portion, the test shall be performed affer the
condensafion disappears.

Water-drpp-proof and dust-proof
Determinle the [P-code accordingto ISO/IEC 60529.

Drop test{withoutpackaging (m)

This evalpation test applies only to hand-held bar code readers (excluding bar code readeys with
LCD mounted such as handy terminals). The bar code reader with its interface cable atfached
naturally drops to hit the 5-sides and 8 edges (ridges) 10 times each, and the bar code reader
without the interface cable drops to hit the 6-sides and 12 edges (ridges) 10 times each onto a
concrete floor. After the test has been carried out, the highest fall distance shall be measured where
the barcode reader can read the test charts (for one-dimensional symbol bar code readers: BRPT-
1RES, 0,250 mm and for two-dimensional symbol bar code readers: BRPT-2RES, 0,250 mm) 100 %.

Drop test with packaging (m)

This evaluation test applies only to stationary bar code readers. Under normal packaging
conditions, the bottom of the packaging box is to naturally fall once onto the concrete floor. After
the test has been carried out, the highest fall distance shall be measured where the bar code reader
can read the test charts (for one-dimensional symbol bar code readers: BRPT-1RES, 0,250 mm and
for two-dimensional symbol bar code readers: BRPT-2RES, 0,250 mm) 100 %.
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c) Vibration resistance characteristics with packaging

Apply the test of ISO/IEC 60068-2-6 to the bar code reader, then confirm that the bar code reader
operates normally even after the test is performed under the following conditions.

— Frequencies: 10 Hz to 150 Hz
— Accelerometric: 20 m/sec? / X, Y, Z axes
— Cycles: 20 cycles in each direction

After the test has been carried out, the reading rate shall be 100 % at distances adapted to the
resolution of the test charts (for one-dimensional symbol bar code readers: BRPT-1RES, 0,250 mm
arld for two-dimensional symbol bar code readers: BRPT-2RES, 0,250 mm).

d) Trjigger switch durability (times)
THis test applies only to hand-held bar code readers with trigger switches;

Measure the number of times that the trigger switch can be guaranteed to operate as a trigger
switch when repeatedly pressed at a speed of 120 times per minute with the pressinjg force 2,94 N
arld the releasing force 0,00 N in the central of the trigger switch:

e) Cdble strength (bending test) (times)

The bar code reader head is held by the holder of the test machine and the head is rotated 90 degrees
to[the left and right with a 500 g weight applied to the cable.

The number of times until any one of the core wites'in the cable is broken is measured (all cores are
connected in series to detect the disconnection of the wires).

Figure 14 shows an example of the test method.
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Key

1 barcode rgader

2 pendulumfturntable
3  interface cpble

4 weight

Figure 14 — Imagg‘i}gstration of cable bending tester
S
5.3 Performance ranking @ .

5.3.1 General C)O

-

Performance fis ranke ording to the performance evaluation test results for each evaluatipn test
item specified so. T nks are rank “S”, rank “I”, rank “II”, and rank “III” from the top.

NOTE The rwg{gﬁs" is a performance rank for which existing bar code readers have not achieved at the time
of preparation pf'tHis document and is set as a target for promoting future technological development.

5.3.2 Reading performance

In all evaluation tests, if there is a data error (misreading) in even one character in the read data, the
bar code reader shall be ranked “0” (precedence over other evaluation test results).

When reading rate with any of the test chart grades (“4” through “1”) cannot perform 100 % reading
rate, the rank shall be rank “IIl”.

The ranking of the reading performances of a bar code reader is as follows.
a) Reading range (resolution, reading distance and field of view)

No ranking is performed.
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b) Reading speed

The test is performed according to 5.2.2.2 b) and the rank is selected from Table 27 based on the
test results.

Table 27 — Reading speed rank

Ranking Reading rate (%) Reading time RT(s)
S 100 RT < 0,001
I 100 0,05>RT = 0,001
I1 100 0,30 >RT = 0,05
I1 100 RT=0,30
Note Since 0,001 s to 0,01 s are difficult to determine in the test of 5.2.2.2 b), a dedicatéd
test facility is required.
c) Rdad angle (tilt angle, skew angle, and pitch angle)
N¢ ranking is performed.
d) Sylmbol contrast
The test is performed according to 5.2.2.2 d) and the rank isselected from Table 2§ based on the
tept results.
Table 28 — Symbol centrast rank
Symbol contrast (Bar change) Symbol contrast (backgrounfl change)
Ranking Reading time variation Reading tinfe variation
i 0, i 0,
Reading rate (%) RTV(s) Reading rate (%) RTY(s)
S 100 RTV<1 100 RTV|< 2
[ 100 3>RTV=1 100 10>RV=2
II 100 RTV = 3 100 RTV £ 10
11 99 or less - 99 or less .
e) Mepdulation
The test is performied*according to 5.2.2.2 e) and the rank is selected from Table 29 based on the
tept results.
Table 29 — Modulation Rank
Ranking Reading rate (%) Reading time variation MV(s)
S 100 MV<1
[ 100 3I>MV=1
I1 100 MV =3
I 99 or less -
f) Defect

The test is performed according to 5.2.2.2 f) and the rank is selected from Table 30 based on the
test results.

Table 30 — Defect rank

Reading time variation DV(s)
DV<1

Ranking Reading rate (%)
S 100
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Table 30 (continued)
Ranking Reading rate (%) Reading time variation DV(s)
I 100 3>pV=1
II 100 DV =3
11 99 or less

g) Decodability

The test is performed according to 5.2.2.2 g) and the rank is selected from Table 31 based on the

test results.

Table 31 — Decodability rank

Ranking Reading rate (%) Reading time variation DCV(s)
S 100 DCV<1
[ 100 5>DCV=1
1l 100 DCV=5
11 99 or less

h) Reading ¢f moving symbol (maximum readable moving speed)

The tests|is performed according to 5.2.2.2 h) and the rank is selected from Table 32 based

test resulfts.

Table 32 — Reading of moving symbol rank

on the

Ranking Transferspeed MS (m/s)
S MS>3
| 32MS>2
11 2ZMS>0,5
I11 0,5 MS

i) Fixed patfern damage

The test Is performed according to 5.2.2.2 i) and the rank is selected from Table 33 based [on the
test resulfs.

Table 33 — Fixed pattern damage rank

Ranking Reading rate (%) Reading time variation FV(s)
S 100 FV<1
f 100 2>TFv =1
11 100 Fv=2
111 99 or less

j)  Grid non-uniformity

The test is performed according to 5.2.2.2 j) and the rank is selected from Table 34 based on the

test results.

Table 34 — Grid non-uniformity rank

Ranking

Reading rate (%)

Reading time variation GV(s)

S

100

1>GV

40
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Ranking Reading rate (%) Reading time variation GV(s)
| 100 2>6V=1
11 100 GV=2
11 99 or less -

k) Axial non-uniformity

The test is performed according to 5.2.2.2 k) and the rank is selected from Table 35 based on the
test results.

1) Unused error correction

Table 35 — Axial non-uniformity rank

Ranking Reading rate (%) Reading time variation AV(s)
S 100 1>AV
[ 100 2>AV=1
11 100 AV Z2
I 99 or less N

tept results.

Table 36 — Unused error correction rank

THhe test is performed according to 5.2.2.2 1) and the rahk is selected from Table 3§ based on the

Ranking Reading rate (%) Reading time variation UV(s)
S 100 1>U0V
I 100 2>0v=1
11 100 uvz2
I11 99ler less -

m) Ambient illumination

tept results.

The test is performediaccording to 5.2.2.2 m) and the rank is selected from Table 37 based on the

Table 37 — Ambient illumination rank

Ambient illuminance L (1000 Lux)
; . . LED pulsed
Ran]1mg Daylight fluo- | Inverter fluores- | Daylight LEDDC | . . "~ . Sunlight
rescent lamp cent [amp Tighting waveleng th
S L>50 L>35 L>30 L>40 L>100
| 50=L>25 35=2L>15 30=L>15 40=L>15 100=L>50
11 252L>10 152 L>10 15=2L>10 15=2L>10 50=L>10
I11 10=2L 102L 10=21L 10=2L 10=2L

5.3.3 Electrical property

The ranking of electrical properties of a bar code reader is as follows.

a) Operating power supply voltage range

No ranking is performed.
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b) Maximum consumption current

No ranking is performed.

c) Electrostatic strength

The test is performed according to 5.2.3 c) and the rank is selected from Table 38 based on the test

results.

Table 38 — Electrostatic strength rank

d) Resistang

Ranking Electrostatic strength V. (kV)
S V->25
I 252V,:>20
11 202V,>10
I11 102V,

e to power supply line noise

The test is performed according to 5.2.3 d) and the rank is selected from'Table 39 based on the test

results.

Table 39 — Resistance to power supply line-noise rank

Ranking Test voltage (kV)
S 6
I 4
11 2
111 1 orless

e) Unwanted radiation noise

No ranking is performed.

f) Immunity

The test i
results.

' (EMC)

Table 40 — Immunity rank

5 performed according to 5.2.3 f) and the rank is selected from Table 40 based on the test

Ranking Test level of field strength (V/m)
S 30
1 10
11 3
I 1

5.3.4 Environmental characteristic

No ranking is

42

performed.
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5.3.5 Mechanical property
The ranking of mechanical properties of a bar code readers is as follows.

a) Drop test without packaging

The test is performed according to 5.2.5 a) and the rank is selected from Table 41 based on the test
results.

Table 41 — Drop test without packaging rank

Ranking Fall distance H(m)
S H>3,0
I 302H>138
11 1,82H>1,0
I11 1,0=2H

b) Diyop test with packaging

N¢ ranking is performed.

c) Vipration resistance characteristics with packaging

N¢ ranking is performed.

d) Trjigger switch durability

The test is performed according to 5.2.5 d) and the rank is selected from Table 42 bas

repults.

Table 42 — Trigger switch durability rank

Ranking

Number of presses N (times)

S

N>500000

\

500 000 = N> 300000

I1

300 000 = N> 100000

II

100 000 =N

ed on the test

e) Cdble strength (berding test)

The test is.performed according to 5.2.5 €) and rank is selected from Table 43 bas¢d on the test
repults.

Table 43 — Cable strength rank

Ranking

Number of bending B (times)

S

B>3000000

I

3000000=B>2000000

I1

2000000=B>1000000

11

1000000=B

5.4 Testreport

The test result report shall contain the following items.

a) Performance test items specified in 5.2

b) Testresults based on the test method specified in 5.2
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c) Result of ranking in the method specified in 5.3

d) Reader model name, reader type, reader manufacturer name, symbol type, operator, test date, etc.
e) Any deviations from the procedure

f) Any unusual features observed

An example of the test report is shown in D.2.
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Annex A
(informative)

Standard image components corresponding to nominal dpi

A.1 Bit-map image

A.1.1| General

In the ptandard image, four corner marks and logo marks are printed in a bitmap image dorresponding
to the hominal dpi of the bar code printer. Since there are many types of the nominal dpi df the bar code
printef, and there are cases where each type is not an integral multiplication, \tlie size wheen the bitmap
image|is printed may not be the same, but the number of dots is adjusted) o that each {mage has the
same {ize as much as possible.

A.1.2 | Corner marks

The hg¢ader information of the corner marks C1 to C4 correSponding to the nominal dpi is shown in

Table A.1.
Table A.1 — Header information-for corner mark bitmap image
Nominal dpi
Item Bytes
200 300 | 400 | 600
File typge 2 42 4D (ASCII "B" "M")
File sizp 4 BE-04 00 00 7E 0B 00 00 3E120000 C6 280000
1214 bytes 2 942 bytes 4 670 bytes 10 438 bytes
Reservp 1 2 0000
Reservg 2 2 0000
Offsettjng 4 3E 000000 (62 bytes)
Header|size 4 280000 00 (40 bytes)
Width ¢f the images 4 60000000 90 00 00 00 C0 000000 2001 0000
96 dots 144 dots 192 dots 288 dots
Hight of the images 4 60000000 90 0000 00 C0 000000 2001 0000
96 dots 144 dots 192 dots 288 dots
Numbejr of*planes 0100
Size per pixel 0100
Compression format 00000000
Size of the image data 4 8004 00 00 40 0B 00 00 00120000 80280000
1152 bytes 2 880 bytes 4 608 bytes 10 368 bytes
Horizontal resolution 4 40 1F 00 00 EO 2E 00 00 80 3E 00 00 C05D 0000
8 000 dots 12 000 dots 16 000 dots 24 000 dots
Vertical resolution 4 40 1F 00 00 EO 2E 00 00 80 3E 00 00 C05D 0000
8 000 dots 12 000 dots 16 000 dots 24 000 dots
Number of pallets 4 00000000
Indexed 4 00000000
Blue-black 1 FF
© ISO/IEC 2022 - All rights reserved 45



https://iecnorm.com/api/?name=9f8275ab6f00c5dc6a9b75d8868e45f3

ISO/IEC 24458:2022(E)

Table A.1 (continued)
Nominal dpi
Item Bytes

200 | 300 | 400 600
Green-black 1 FF
Red-black 1 FF
Reserve (black) 1 00
Blue and white 1 00
Green (white) 1 00
Red (white) 1 00
Reserve (whitg 1 00

[llustratively,[the C1 image data at the nominal 200 dpi is shown in Figure A.1. Subsequentto-the header
information (b2 bytes) in Table A.1, data are sent out in order from the lowest row to the-upper rpw.

The first half pf 62 bytes is the header, and the dotted underline portion is the image data.

424DBE0400[00000000003E00000028000000600000006000000001000100000000008004-0000
401F000040)F00000000000000000000FFFFFF0000000000B38F0F83F03¥800000000001}..FFFF
FFFFFFFFFFHFFFFFFFFE

Dot configuration of corner mark C1 R Image data{Hex) Repetition rafe
i = e » FFFFFFFFFFRFFFFFFFFFFFFF One line
B38FO0F83F03F800000000000 One line
FFFFFPRRFFFFFFFFFFFFFFFF Two lines
B38EOR83F03F800000000000 Two lines
FFFREFFFFFFFFFFFFFFFFFFF Three lind
B38EFOF83F03F800000000000 Three lind
PEFFFFFFFFFFFFFFFFFFFFFF Four lined
B38FOF83F03F800000000000 Four lined
FFFFFFFFFFFFFFFFFFFFFFFF Five lines
B38FOF83F03F800000000000 Five lines
FFFFFFFFFFFFFFFFFFFFFFFF Six lines
§ o ST B38FOF83F03F800000000000 Six lines
I H FFFFFFFFFFFFFFFFFFFFFFFF Seven ling
. B38FOF83F03F800000000000 Two lines

. B38F0F83F03F940000000000 One line
- B38FOF83F03F800000000000 One line
i B38FOF83F03F940000000000 One line
s B38FOF83F03F800000000000 Six lines

2]

wn

#i= B38FOF83F03F800FC0000000  Six lines
#= i i B38FOF83F03F800000000000 Five lines
e B38FOF83F03F800001F00000 Five lines
E=§ i g B38FOF83F03F800000000000  Four line
#H i B38FOF83F03F80000000F000 Four lines
#= HiEd B B38FOF83F03F800000000000  Three lings
BE g - B38FOF83F03F8000000001C0  Three linds

" B38F0F83F03F800000000000 Two lineg
B38FO0F83F03F80000000000C Two lineg
B38FOF83F03F800000000000 One line
B38FOF83F03F8000000000 One line

The bitmap data of the corner marks (C1 to C4) corresponding to the nominal dpi are provided as
supplementary data from https://standards.iso.org/iso-iec/24458/ed-1/en separately from this
document (see A.2).

A.2 Supplementary data files

A.2.1 General

The supplementary data files contain bitmap image data of the four corner marks and the logo mark in
the standard image corresponding to each nominal dpi.

Details of these data are provided in 4.1.2.1 and 4.1.2.2.
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