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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. In the field of information technology, ISO and IEC have established a joint technical committee,
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Introduction

The purpose of this document is to provide a process for determining the page yield for toner cartridges
for monochromatic print systems using a standard office consumer type test page. In the case where
a cartridge can be used in multiple printer models, only one yield test is performed as long as the
difference between printer models does not impact yield.

NOTE1 A cartridge supplier can choose to use more than one market identifier for a single physical cartridge.
In this case, only one yield test is required as long as there are no differences in the cartridges other than market
identifiers.

This dpcumentpreseribesthe following:
— thp test method that manufacturers use to determine cartridge yield;

— thp method for determination of declared yield values from the test results;

— the appropriate method of describing the yield of cartridges in documentation sypplied to the
consumer by the manufacturer.

The end of life is judged with either of the two phenomena, “image fade” caused by tondr depletion of
the cartridge in the printing system or “automatic printing stop” by the toner out detectign function.

NOTE2 A comparison of yield for two printing systems is shown’in Annex E.

© ISO/IEC 2017 - All rights reserved v
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Information technology — Office equipment — Method
for the determination of toner cartridge yield for
monochromatic electrophotographic printers and multi-
function devices that contain printer components

1 Srnpp

This dpcument is limited to the evaluation of toner cartridge page yield for toner contain]ng cartridges
(i.e. all-in-one toner cartridges and toner cartridges without a photoconductét) for [monochrome
electrgphotographic print systems. This document could also be applied to the printer component of
any myltifunctional device that has a digital input-printing path (i.e. multi-furiction devicgs that contain
printef components).

This dpcument is only intended for the measurement of toner cartridge‘yield. No other [claims can be
made from this testing regarding quality, reliability, etc.
NOTE1 Application of this document for yield measurement ,of\toner replenishment systems (i.e. toner
cartridige- and bottle-type systems where the toner reservoir is internal to the printing systenh and not user-
replacdable) requires some procedural modifications specificdlly noted herein. This document fis intended for
equipnjent used in the office space and does not apply to production volume or large format prifiting machines
where the major cost of ownership is not caused by the constmable yield measured in this documient.

NOTEZ An all-in-one cartridge is a cartridge that includes at least a toner containment part, a photoreceptor
partanld a developer part (see ISO/IEC 29142-1).
2 Normative references

There pre no normative references in‘this document.

3 Teérms and definitions
For th¢ purposes of this document, the following terms and definitions apply.
[SO and IEC maintain-terminological databases for use in standardization at the following addresses:

— IE[C Electropedia: available at http://www.electropedia.org/

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

3.1
fade
phenomenon whereby a noticeable reduction in density uniformity across the page occurs

Note 1 to entry: In this test, fade is defined as a noticeably lighter, 3 mm or greater, gap located in the text or boxes
around the periphery of the test page. The determination of the change in lightness is to be made referenced to
the 100th page printed for each cartridge in testing. For examples of fade, see Annex A.

3.2
shake procedure
specified method to carry out shaking of a cartridge according to the user manual

Note 1 to entry: If a shake procedure is used in testing, it will be noted in the report.

© ISO/IEC 2017 - All rights reserved 1
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3.3

toner low

signal generated by the printer when it has been detected that the amount of toner is such that a toner
change will be required soon

Note 1 to entry: It does not indicate that the system is out of toner.

34

toner out

signal generated by the printer when the toner in the system is depleted and the printer is incapable of
reliable printing without user intervention

Note 1 to entryrForthepurposeofthistestthetomeroutsigmatwittomty beusedif itcausesthe primterjto sto
pulp 5 Y P
printing and regquires toner replacement to continue printing.

3.5
end of life
when the prirter declares “toner out” (3.4) or when fade (3.1) is observed

Note 1 to entry: For more information about the exact requirements for judging end oflife, see 4.8.

3.6
individual page yield
number of “sthndard page file” pages printed between cartridge installation and end of life (3.5)

Note 1 to entry: For replenishment systems, the individual page yield i determined by counting the number of
“standard pagdq file” pages printed between prescribed quasi-end oflife)conditions (defined in 4.5).

3.7
declared page yield
value at or beJow the lower 90 % confidence bound aspreéescribed in 6.1

4 Test parameters and conditions

4.1 Set-up

Place the printer on a horizontal surface and set-up the printer according to the installation
guide providg
manufacturer].
completed fo
between the
take preceder

If the cartridg
cartridge wil
priming cartrid
priming cartrldge is used to brlng the printing system to a set toner 1evel condltlon

All image and print quality modifiers shall be at their factory pre-set configuration for the printer and
default installed condition for the driver. If the printer and driver differ, then the driver defaults shall
be used. Any user selectable toner conservation modes shall be disabled during testing.

For printers that default to duplex printing, the default shall be overridden and the printer shall be set
to simplex for yield testing.

If the printer under test uses an internal PDF interpreter, it is okay to use it as long as the printer defaults
are set to not substitute fonts. If the internal interpreter is used, this shall be noted on the report.

» o«

To assure that the test page is rendered correctly, any page size modifiers such as “Fit to Page”, “Page
Centring” and font substitution shall be turned off. To further ensure that font substitution does not

2 © ISO/IEC 2017 - All rights reserved
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occur, fonts shall be downloaded as TrueType fonts if the driver provides that option. If the option exists,
rendering of graphics shall be performed by the printer, not the application software or operating
system. The file shall be printed using the fonts embedded in the file and shall be rendered on the page
in a size corresponding to the dimensions in the test page description. Page placement modifiers, such
as page centring, may be used to place the image properly on the page. If there is a question about
rendering settings affecting the yield, the setting shall be noted in the report.

NOTE The application software (i.e. Adobe ReaderT™1), printer driver and printer may have page size
modifier functions, such as “Fit to Page”. Make sure that all of these functions are disabled.

4.2 Sample size

A combination of at least three cartridges shall be run on a combination of at least thre® printers (for a
minimjum of nine cartridges and three printers). This is the minimum number of engineés gnd cartridges
that shall be used for testing. When feasible, it is recommended that additional ernfgines gnd cartridges
be usef in testing. When testing additional engines and cartridges above the mininium, an effort should
be magle to test equal number of cartridges on each engine. For example, if‘an-additiongl engine is to
be tested then the minimum number of cartridges to be tested would be 1273 cartridges x 4 engines).
When [testing cartridges for a released product, it is recommended thiat cartridges and printers are
procufed from various sources, or selected from different productiondots. The printers gnd cartridges
shall ble within their useful life as stated in their user’s manual.

It is rgcommended that an additional cartridge be procured.to-allow for the possibility of cartridge
failurd during testing.

4.3 Print mode

For reporting cartridge yield, the test shall be rtn’in semi-continuous print mode simplex printing.
The a¢tual print speed will be semi-continuet's because of printing being interrupted for paper
replenjishment, etc. Every attempt should be made to have printing be continuous from|the start of a
cartridge to the end of cartridge life. If the printer is powered down at the end of day during testing,
this shiall be noted on the test report.

4.4 Print environment

The temperature and humiditycan have a profound effect on test results. For this reason] the test shall
be carfied out according to\the following test conditions.

Te¢mperature: Testing room average 23,0 °C + 2 °C.

Readings to be made with a running average of 1 h with readings
recorded at least every 15 min, all running average temperdtures are
to be between 20,0 °C and 26,0 °C.

REtH L : . - -

Readings to be made with a running average of 1 h with readings
recorded at least every 15 min, all running average RHs are to be
between 35 % and 65 %.

EXAMPLE An example of the calculation of the temperature is shown below for temperature readings taken
on 15-min intervals for the testing of one cartridge.

1) Adobe Reader™ is an example of a suitable product available commercially. This information is given for the
convenience of users of this document and does not constitute an endorsement by ISO of this product.

© ISO/IEC 2017 - All rights reserved 3
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t1 t2 | t3 ty | t5 | te | t7 | tg | to | t10 | t11 | t12
Temperature 24,0123,4|20,5|24,2|23,6(22,0|25,5|24,7|22,1|20,8|22,0|23,5| Testing room average
Running average | N/A | N/A | N/A [23,0(22922,6(23,8[24,0|23,6|23,3(22,4|22,1 23,0

Running average at tj = (tj-3 + tj-2 + tj-1 + tj)/4
Testing room average = (t1 + tp + ... + t12)/12

From this, the testing room average would be 23,0 °C, the maximum running average reading 24,0 C and the
minimum running average reading 22,1 °C. These values can be found highlighted in the table of temperature
measurements. It should be noted that the testing room average for both temperature and RH are averages of all

measurements,

not the running averages.

Prior to testi
minimum of
taken to prev
acclimated in
to an office en

Any water condensation shall be avoided when printer, paper and cartridges are carried in t

environment.

4.5 Paper

The paper usq
printer’s list @
test will be ng

4.6 Mainte

Printer main
manual (e.g.,

4.7 Test file

The print tes
the most rece
http://standa

e
:Ileveloper roller or fuser replacement).

hg, the printer, paper and cartridges shall be acclimated to the above condition
B h. Before acclimation, packaging and shipping materials shall be opened)wit]
ent any light damage from occurring to the cartridge during acclimations ‘Paper 1
the ream wrapper. Before final acclimation, all materials shall be tempgfature accl
vironment.

d in this test should represent a “common” mediumdweight paper and shall confornj
f approved papers. The paper manufacturer, wejght/and size, A4 or equivalent, usec
ted on the report.

nance

nance shall be performed througheut yield testing per the printer and cartridge

L file is outlined and specified in detail in Annex C. The test shall be conducted
nt official electronié.test file as the input. The most recent official file can be loc
rds.iso.org/ittf/RubliclyAvailableStandards/SC28 Test Pages/. Failure to use thg

file specificat

will be used i conjunctionwith the latest version of the printer driver to generate the printer ing
directly to‘the printer. The method used for connection between the host computer and

send the files
the printer sh|
used if the re
The version o

ons will invalidate test results. In addition to the test file, a publicly available PDF

all be recorded on the test report. For automated testing, a pre-generated print file
sults—are equivalent to direct printing methods. This will be recorded on the test
F the test file, the printer driver version and the PDF Reader version will be included

5 for a
h care
hay be
mated

he test

to the
in the

user’s

using
hited at
exact
Reader
utand

can be
eport.
in the

haonyintar andar fact ooy nintarnal DD sttt ar ac long actha +act £114 £

ts are

testreport. T

ILucao
TCPTTIIIcCT Ot tOoTTIIO Yy o oC Ol IIICCTIrar I DT I tCT prottT oS TUITS oS CIc tCoTTIIcTTO

not substituted from the original PDF. If an internal interpreter is used, this shall be noted on the report.
Before starting the test, a sample file set shall be printed to check the image and assure the proper
size. A measurement should be made between A and B for short edge feeding paper and the dimension
should be 170,0 mm #* 1 %. For long edge feeding paper, these measurements shall be between A and C
and the dimension should be 250,0 mm # 1 % as shown in Annex C. This is done because image stretch
can occur in the feeding direction that does not affect the use of toner.

To allow for automated testing, the complete original ISO/IEC PDF test file may be encapsulated
within a secondary file in order to be compatible with automated print systems. This method shall be
documented and the resulting print shall be proven to be equivalent in operation with sending the PDF
file directly to the printer via a PC host.

© ISO/IEC 2017 - All rights reserved


http://standards.iso.org/ittf/PubliclyAvailableStandards/SC28_Test_Pages/
https://iecnorm.com/api/?name=44f432907a835f8c3a61d1386311c4c1

ISO/IEC 19752:2017(E)

The host computer environment, such as the Operating System (0S), RAM size, CPU type and application
software, may affect the yield test results; the computer environment recommended by the printer’s
user manual shall be used for the test. All of this information will be recorded on the test report.

To aid in counting and tracking pages, a header or footer can be added to the test page. Every attempt
should be made by reducing the size of this addition to reduce the effect on calculated yield. If this
header or footer is added to the test pages, it shall be noted on the test report.

If the given tolerances cannot be met with all scaling modifiers off, then testing cannot continue.

4.8 End oflife

If the 1

out. H
is decl

two sH

after t
out oc

When
and se
during

The geg
end of

executled at print fade. However, if the printer is equipped with a toner low device, then th
or both shake procedures can be executed at toner low instead of at fade as a convenience
If the yiser’s guide does not specify a shake procedune then the shake procedures are not

of life

When
intent
out, to
printe
life. In

Applic

b)

In
re
b

re

rinter is equipped with a toner out device, then end of life occurs when the printer
pwever, when fade occurs before toner out and no shake procedure is specified, t
hred at the fade. If a shake procedure is specified for a printer with a toner out-dev
ake procedures can be executed when fade occurs before toner out. In,this case,
wo shake procedures but before toner out, then end of life is declared'atthe third
furs at any time during testing, the cartridge is considered to be at endof life.

Khake procedures have been performed during the test, the testreport will note for
cond shake procedures whether they were done at toner low.orat fade. Any faded
the test are to be excluded from the cartridge page count:

neral intent of this definition is to allow two shake procedures near end of life g
life at the first fade after the two shake procedures: Nominally, the shake proced

bccurs at the first fade.

applied to replenishment systems (bulk toner replacement or multi-part toner
of this method is to declare a quasi‘énd of cartridge life. Quasi-end of life is a point
her low, or a point that image fade' appeared that is repeatable for all installed car

either case, the end of life condition chosen shall be noted in the test report.

tallat'least three printers following the user’s manual. If the cartridge used in tes

ifeclares toner

en end of life
ce, then up to
if fade occurs
fade. If toner

both the first
pages printed

nd to declare
ires are to be
e first, second
for the tester.
done and end

systems), the
such as toner
tridges. If the

" is equipped with a toner low*or toner out signal, these can be used as the point of quasi-end of

htion of this may be clarified by reference to a flow chart and examples found in Annex B.

ting is a toner
h each printer

leiishment or toner bottle type, then one complete toner cartridge will be used i

corded and printing can be conducted at any environment.

10t have to be

Install corresponding cartridges following the cartridge installation guide. If there is a contradiction
between the printer and cartridge manuals for the cartridge installation, the cartridge manual will
take precedence except if changes are recommended for printer or driver settings.

Begin test and start tracking the number of pages run on each test cartridge.

When the 100th page is printed for the cartridge, save page for use as the fade reference.

w

hen end of life is reached on any cartridge, record individual page yield.

Repeat steps b) through e) for the remaining toner cartridges.
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5.2 Procedure for handling a defective cartridge or printer

5.2.1 General

During testing, a failure of the cartridge or printer may occur. This will be handled in the following
manner. Cartridge failures are defined as occurrences of problems that would result in replacement of
the toner cartridge before end of life. Examples of this could be optical photo-conductor (OPC) damage,
excessive toner leakage, structural failure, etc. Printer failures are defined as non-user clearable errors
that prevent normal printer operation from occurring. An example of this might be the failure of the
laser beam on the printer.

5.2.2 Defe

In the case of
for failure. Th
purposes of
valid, at least

5.2.3 Defed

In the case of]

tive cartridage

a defective cartridge, the last page printed shall be recorded on the report.and
e cartridge will then be replaced with a new cartridge and the testing continted. ]
ield calculation, the defective cartridge will not be used. For the testg'be cong
nine cartridges shall be run to end of life.

tive printer

a defective printer, the printer shall be repaired or replaced.and the new cartridg

be used for syibsequent testing. On the report, the last page printed by the cartridge will be re

and it shall b
will be noted
least nine car
that have bee
have to be tes

If the printer
cartridge wil
printed to dej
any environm

e noted that the cartridge was replaced due to printerfailure. The failure of the J
hnd the replacement printer serial number recorded«For the test to be considered v
fridges shall be run to end of life. If a printer fails-during testing, the completed cart
h run on the failed printer are still valid for calsulation. Three additional cartridges
ted on the new printer.

used in testing is a toner replenishment or toner bottle type, then one completg
be used in the repaired or replaced-printer before continuation of the test. The
plete this priming cartridge do nothave to be recorded and printing can be condu
ent.

6 Determijnation of the declared yield value and declaration

6.1 Detern

An average ar

Sample ay

hination of the deelared yield value

d a standarddeviation will be obtained from the test runs (e.g. n = 9).

reason
For the
idered

e shall
rorded
printer
alid, at
ridges
do not

toner

pages
ted at

Sample standard deviation, s = Z

Z

n

(x; - x)
1

i=1

It can be stated with 90 % confidence that the true average yield of the cartridges is within the
following values:

lower confidence bound = X — (ta n—1)

Vn
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upper confidence bound = X+ (ta n—l)

where

n
ta

ISO/IEC 19752:2017(E)

Sk

is the sample size. For testing, n shall be =9;

-1 canbe found on a Student’s ¢t-distribution table with n - 1 degrees of freedom (df or “v”) and an «
of 0,1 (in this example, n - 1 =9 - 1 = 8). This provides a two-tailed confidence interval with 90 %
confidence. This specific t-statistic for 8 degrees of freedom and 90 % confidence is ty -1 = 1,860.
This can be used in the above calculation only. A different sample size and/or different confidence

interval will yield a different tq n-1;

Xj

The de

6.2
The d4

6.3 |

When
leastt

— de
— de
If a cal
— th
— th

— th
av|

EXAMH

is the individual page yield.

clared value shall be determined so thatitis at or below the calculated lower 90,% cor

[est data reporting

ta shall be reported as exemplified in Annex D. The report shall be made available

Declaration of the yield

a toner cartridge yield is declared in the user’s manual,"marketing materials or
he following information shall be included:

scription that the declared yield value has beendetermined in accordance with IS(
clared yield value of the cartridge.

tridge can be used in multiple distinct pfint systems, one of the following shall be 1
e combination of a tested printer and;¢cartridge;

e minimum yield of all tested printers;

e range of yields from all-teésted printers (shall have reference to actual printer/c
ilable).

LE

fidence value.

frequested.

packaging, at

/1EC 19752;

eported:

hrtridge yield

Toner cartridge yield: Average cartridge yield 5 000 standard pages
Declared yield value in accordance with ISO/IEC 19752
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Annex A
(informative)

Examples of fade

8 © ISO/IEC 2017 - All rights reserved


https://iecnorm.com/api/?name=44f432907a835f8c3a61d1386311c4c1

NOTE

100th Page
Reference

nABCDEFG H1J KLMNOPQRSTUVWXY

Stephen J. Singel
Labanda Sinpat Abarress
Tendar, BSF
URANGLE

Stephei
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> 3mm Fade

nABCDEl ‘GHILIKL \AV()PQRSTLIVWXYZIA

Singel

Labanda Sipat Abarress
Tendar, BSF
URANGLE

V)

™,

16 July 2002

Jonathan Q. Maderia

Inpert Mampem Abaress
2343 Stantin Dawer Lank
Benhibe, SDF

Mr. Maderia:

Nam liber tempor cum soluta nol
facilisis at vero eros accumsan et
ea commodo consequat. Duis au
ut laoreet dolore magna aliquam
ullamcorper suscipit lotis nisl ut
ipsum dolor sit.

/ 890
71234567 89OABCDEFGHUKLMNOPQRST[ I'VWXYZ1234567

Amet, consectetuer adipiscing ¢
adipiscing elit, sed diam nq@
volutpat. Ut wisi eni

optn cogue nihil 1mcﬁ
ipsm dolor sit amet sectuer.
vulputate velit 8&& commodo

Nam libeabapor cum soluta no
SR
facili r\\ ero eros accumsan ¢

ea cgmjnodo consequat. Amet, ¢
.

.
@ngabct,

4567890ABCDEFGHlJKLMNOPQRSTUVWXY

26,

Stephen J. Singel
Demperta Aminerimum
Labanda Sinpat Abarress

SJS: dwg

\Y /&23456’789(%BCDEFGHIJKLMNOPQRSTL VWXYZ12345678%0)

16 July 2002

Jonathan (). Maderia %(1/.

Inpert Mampem A&S\ss
2343 Stantin D WOn Lank

Benhib %
N

Mr, O
}h liber

.:ulm\ at ver
ea commo
ut laorect

ria;

tempor cum soluta nobis el
[ VEro eros accumsan et iust
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The test page used in this example is an early version. It is meant to illustrate the fade phenomena only
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a

Install three (or more)

ISO/IEC 19752:2017(E)

printers
Toner
replenishment?
N
Example 5
Install cartridges Decide-guasi-end
(see installation guide) of life point?
) !
Start printing Start printing
(Page count start) (save page 100 for fade
compare)

Print page
(save page 100 for fade
compare)

EO—

Quasi-end of
life point?

Restart testing

Sacrificial
cartridge? Y

Record page count
from previous
cartridge
to tested one

Record page co
as a start poinl

Repeat testing on
other cartridges

O/

The quasi-end of life point is such as toner out, toner low or a point that image fade appeared.
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Toner Low or
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Out alarm
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required?

Toner Low

Cartridge shaking
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required?

Third image
fade?
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<
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I Shake cartridge

I_ Restart testing
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available?

Restart operation

| Shake cartridge I

Restart testing

Shake carptridge

Restart testing
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Toner Out?
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Y

Image faded?
Y
N

Y
Need restart
operation?
N
Y

Restart operation

Restart testing

Endofcartridaelife
=2

Record page count”

Repeat testing on
other cartridges

®

Key

a  Any fade pages printed during testing will be subtracted from the page count.

EXAMPLE 1

No shake procedure is specified for the cartridge and the printer has no toner low or toner out

devices: Cartridge end of life occurs at the first fade. The number of pages printed before the fade will be recorded

as that cartridge’s page yield.

12
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EXAMPLE 2 A shake procedure is specified for the cartridge but the printer has no toner low or toner out
devices: Cartridge end of life occurs at the first fade after two shake procedures. The shake procedures are
executed at the first two fades. (i.e., printing proceeds until a first fade is recognized; the cartridge is shaken;
printing resumes until a second fade is recognized; the cartridge is shaken again; printing resumes until the
third fade is recognized at which time printing stops). The test report will note for both first and second shake
procedures that the shake was done at print fade. Any faded pages that are printed are deducted from the final
page count.

EXAMPLE 3 A shake procedure is specified for the cartridge, the printer has a toner low warning and there
is no toner out device: Cartridge end of life occurs at the first fade after two shake procedures. The shake
procedures can be executed at either the first two fades or the first two toner lows or at a combination of the two
conditions. The test report will note for both first and second shake procedures whether the shake procedures
were done at toner low or at print fade. Any faded pages that are printed are deducted from the final page count.

There pre many possible permutations of Example 3. These are a few of them:

The prifinter is set to stop at toner low. At the first stop caused by toner low, the caxtridge is

a sha

procedure performed. Because of the shake procedure, the toner low, alarm turn

continpes until stopped by the second toner low. The cartridge is again removed and a sh4

is per
stopps
the “G
that sh

The py
and a

The c4
recogi]

ormed. Because of the shake procedure, the toner low alarm turns off. Printing
d by a third toner low. The printer is restarted without removing.the cartridge (e.
h” button) and printing continues until fade. End of life occurs\at'the fade. The tes
ake procedures 1 and 2 were both executed at toner low.

inter is set to stop at toner low. At the first stop caused by toner low, the cartrid

rtridge is removed and a shake procedure is performed. Printing resumes until a
ized. End of life occurs at this fade. The test repott notes that shake procedure 1 w

toner low and shake procedure 2 was executed at fade.

EXAME
printer
proced
fades o
and se
pages {

EXAMJ
printer
toner ¢
out. Pr
is instd
of pagg
cartrid
of life g

©150/1

LE4 A shake procedure is specified forthe cartridge, the printer has a toner low w
ures, whichever occurs first. If shake procedures are done, they can be executed at eithg
I the first two toner lows or at a combination of the two conditions. The test report will no
ond shake procedures whether the shake procedures were done at toner low or at print {
hat are printed are counted and deducted from the final page count.

LE5  The printer uses@ replenishment system, no shake procedure is specified for thg
has a toner low warning and the printer also has a toner out device: The printer is primed
prtridge as defined in'4.1. The tester chooses a convenient, quasi-end of life point, e.g. tonl
nting is done withll the primer cartridge until the quasi-end of life condition is reached. 4
lled. Printing résumes until the next occurrence of the quasi-end, an end of life conditig
s printed between the first and second occurrence of the end of life condition will be rd
oe’s page yield. Quasi-end of life for subsequent cartridges is determined in a like manner
ondition(chosen for the testis recorded in the test report.

removed and
s off. Printing
ke procedure
Fesumes until
., by pressing
[ report notes

be is removed

shake procedure is performed. The toner low warning’is disabled. Printing resumes until fade.

hother fade is
hs executed at

hrning and the

also has a toner out device: Cartridge end-of life occurs at toner out or the first fade affter two shake

r the first two
Le for both first
ade. Any faded

cartridge, the
with a priming
er low or toner
| test cartridge
n. The number
corded as that
The quasi-end
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Annex C
(normative)

Standard test page
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Figure C.1 — Standard test page

Element origins in the circles are given in Table C.1.
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LL, lower left.
UL, upper left.

LC, lower centre.

Spacing between lines on paragraph elements is 4,23 mm (12 point).

Table C.1
Position .. . . Colour
Number Origin | Orientation Feature
X y (setgray)
0,0 0,0 C 0 0,2 x 20 mm cross line
170,0 0,0 C 0 0,2 x 20 mm cross line
3 0,0 -10,0 UL 0 0 10 mm square with a white 5 mm square
centre
4 150,0 0,0 UL 0 0 10 mm square with a white 5 mm square
centre
5 136 26,0 - 4 0 3 53-mm-{H0-peing-SeriYield{fembedded)
6 0}9 -20,0 UL -87,5 0 3,53 mm (10 point) Serif-Yield (embeflded)
7 15p,2 | -10,0 UL -87,5 0 3,53 mm (10 point) Serif-Yield(embefded)
8 13,3 -32,9 LC 0 0 0,11 mm x 79,2 mnyline
9 13, -35,0 UL 0 0 3,53 mm (10 point) Serif-Yield (embeflded)
10 93, -37,0 UL 0 0 Vector Graphic (See description below)
1 112 | -472 LL 0 0 14,11 mm (40 point) SansSerif-Yigld
(embedded)
12 13,3 | -60,3 LL 0 0 3,53 mm (10 point) Serif-Yield (embefided)
13 93,0 -54.,8 LC 0 0,5 1,1 mm x 50,8 mm line
14 11B,0 | -51,6 LL 0 0 2,47 (7 point) SansSerif-Yield (embedded)
15 13,3 | -69,2 LL 0 0 3,53 mm (10 point) Serif-Yield (embeflded)
16 13,3 | -741 UL 0 0 3,53 mm (10 point) Serif-Yield (embeflded)
17 13,3 | -96,9 LL 0 0 3,53 mm (10 point) Serif-Yield (embeflded)
18 13,3 | -100,9 UL 0 0 3,53 mm (10 point) Serif-Yield (embeflded)
19 13,3 | -128,7 UL 0 0 3,53 mm (10 point) Serif-Yield (embeflded)
20 11,2 | -124,2 UL 0 0,9 7,1 mm x 34 mm Box with 0,3 min
borderline setgray 0
21 13p,8 | -129,9 LL 6 0 2,82 mm (8 point) Serif-BoldItalic-Yield
(embedded)
22 1263 | -131,8 UL 0 0,7 7,1 mm x 26,4 mm Box with 0,3 mm
borderline setgray 0
23 1384 | -139.4 U 0 0,5 7,1 mm x 18,9 mm Box with 0,3 mm
borderline setgray 0
24 14p,5 | -1469 UL 0 0,3 71 mm x 11,4 mm Box with 0,3 mm
borderline setgray 0
25 1475 [ 544 UL 0 01 7,1 mm x 3,8 mm Box with 0,3 mm
borderline setgray 0
26 12,31 -158,3 UL 0 0 3,53 mm (10 point) Serif-Yield (embedded)
27 1219 | -161,0 LL 0 0 2,12 mm (6 point) Serif-BoldItalic-Yield
(embedded)
28 1291 | -161,0 LL 0 0 2,12 mm (6 point) Serif-BoldItalic-Yield
(embedded)
29 136,2 | -161,0 LL 0 0 2,12 mm (6 point) Serif-BoldItalic-Yield
(embedded)
C, centre.
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Number Position Origin | Orientation Colour Feature
x y (setgray)
30 1431 | -161,0 LL 0 0 2,12 mm (6 po(i}rrlfl)bsezlzligg)oldltalic-Yield
31 150,2 | -161,0 LL 0 0 2,12 mm (6 po(i}rrlltl)bizlzligg)oldltalic-Yield
32 12,3 | -178,4 LL 0 0 3,53 mm (10 point) Serif-Yield (embedded)
33 12,3 | -195,0 UL 0 0 3,53 mm (10 point) Serif-Yield (embedded)
34 123 | 2144 L1 0 0 3,53 mm {10 point} Serif-Yield (embedded)
35 100 | -240,0 UL 0 0 10 mm square with a white § mm square
centre
36 160,0 | -230,0 UL 0 0 10 mm square withya.white § mm square
Centre
37 0,0 -250,0 C 0 0,2.%20 mm cross |ine
38 199 | -2499 LL 4 3,53 mm (10 point) Serif-Yieldl (embedded)
39 170,0 | -250,0 C 0 0,2 x 20 mm cross |ine
C, centfe.
LL, lower left.
UL, upper left.
LC, lowler centre.
Spacing between lines on paragraph elements is 4,23 mm (12 point).
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14,8

8

1,60 pyum diameter
x=A255 y=-14,61

14,8

Figure C.2 — Logo inforniation

The circle and square elements are 14,8 mm x 14,8 mm-and all elements are 0,35 mm in width.

Other shapes|referenced to element 10 define all.other parts of the logo. These shapes are filled with
solid black and defined by the paths given below:"To provide a closed path, every path starts at the first
point given anjd ends as the same point.

Pqrt 1 Part 2 Part 3 Part 4 Part 5
X Y X Y X Y X Y X Y
2,03 || 3,60 2,44 40,67 0,32 | -5,26 1,34 | -4,66 7,52 | -2,55
2,79 || 3,86 439+ 1,35 9,64 | -2,13 2,44 | -4,24 8,62 | -2,21
3,621 1,30 560 | -2,12 9,70 | -2,47 2,76 | -5,09 8,94 | -3,06
2,951 1,06 3,63 | -2,80 0,49 | -5,68 1,59 | -5,51 7,77 | -3,48
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— The test page is provided in PDF 1.4 format.

Part 6 Part7 Part8

X Y X Y X Y
4,64 | -2,97 3,26 | -1,34 5,09 -0,63
498 | -2,81 3,34 | -1,88 5,00 -1,29
548 | -4,55 3,34 | -3,74 4,95 -2,39
5,09 | -4,48 3,42 | -4,70 5,24 -2,76
3,51 | -5,82 5,59 -3,24

384 | -830 5.85 -3.67

413 | -10,57 6,15 -4,11

4,35 | -11,69 6,74 -4,93

4,52 | -12,74 7,45 -6,01

4,79 | -13,81 7,70 -6,53

5,03 | -15,01 8,00 -6,88

516 | -16,08 8,63 ~7,88

5,55 | -17,06 9,24 -8,90

6,01 | -18,24 9573 -9,82

6,30 | -18,58 10,27 -10,75

6,40 | -18,76 10,81 -11,74

6,64 | -18,99 11,34 | -12,71

6,08 | -16,81 11,80 | -13,62

5,63 |»-14,45 12,06 | -14,20

5,38> -13,35 12,28 | -14,60

5,20 | -12,23 13,12 -16,70

496 | -9,87 13,17 | -16,53

4,67 | -7,79 13,14 | -15,40

4,54 | -5,35 12,95 -14,91

4,44 | -4,35 12,85 | -14,44

4,35 | -3,25 12,40 | -13,31

4,35 | -2,58 11,94 | -12,38

4,02 | -2,17 9,89 -8,37

8,80 -6,40

8,15 -5,30

7,81 -4,80

762 4.34

6,30 -2,44

5,99 -2,03

5,75 -1,63

NOTE This test page can be printed by free Adobe Reader™ 2) or an alternative PDF interpreter.

— The lines of characters surrounding the edge of the page are used to determine fade.

2) Adobe Reader™ is an example of a suitable product available commercially. This information is given for the
convenience of users of this document and does not constitute an endorsement by ISO of this product.

© ISO/IEC 2017 - All rights reserved
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— The lines of characters around the edge of the page are skewed to reduce the chance of damage to

various components of the printer and cartridge.

— Thelines of characters are placed around the page so that the same test file can be used for portrait

and landscape printers.

— The blocks in the corners of the test target can be used as fiducials for an automated fade

detection system.
— The margins are designed so that the test target can be used with A4 or letter sized paper.

— All fonts are included in the PDF file and shall be printed without font substitution.

— A commop nickname for this page is the “LSA Chart”.

— Care shall be taken to maintain the designed page size. Before printing, remove all\ima
modifierq from the engine, printer driver and application software (i.e. “Fit to Page”). If the
tolerancef cannot be met with all scaling modifiers off, then testing cannot continue.

— The absolute lightness of the bars in the bar graph may change from printer family to printer
This is dye to variations in the printer design.

— For testinng purposes, only the PDF file from the SC 28 web server shall be used: http://is
.org/livelfnk/livelink /open/jtclsc28

be size
given

Family.

otc.iso
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Sample reporting form
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This annex specifies the data that shall be present on all test reports; the format may vary.

Declaration of yield:

Toner|cartridge yield: Average cartridge yield 5 000 standard pages
Declared yield value in accordance with ISOfIEC 19752
Averape 5130
Standprd deviation 233
90 % Jower confidence 5028
Date t¢sted: 2001/10/20 - 2001/10/30
For qupstions concerning testing, contact:
Cartriglge Testing Associates
123 Elpctrophotographic Lane
Toner, [I[L 87484
Numbér of cartridges used in testing: 18
Numbégr of cartridges used in calculations: 16
Type df cartridge: All-in-one
Shake [procedure used? Yes, at toner low signal
Print thode: Continuous (500 pages/job)
Numbegr of engines used in testing: 5
Medialused: HiRight 20 Ib Copy paper
Paper fize! A4
Paper feed orientation: Shortedge feed
Computer model: VectorPC 7155
Driver version: Printmat driver Version 1.03b
Printer firmware version: 1.0.122R1
Operating system: Linux Build 1001
Application software: Acrobat version 5.0
Test page version: Version 2.1
Power (off/on) everyday? Yes
EC 2017 - All rights reserved 21
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