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FOREWORD

nternational Electrotechnical Commission (IEC) is a worldwide organization for standardizationco
ational electrotechnical committees (IEC National Committees). The object of IEC ishto

nical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to
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damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fdes) and
nses arising out of the“publication, use of, or reliance upon, this IEC Publication or any other IEC
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tional) Standard IEC 62679-4-2 has been prepared by IEC technical committele 110:

The text of this standard is based on the following documents:

CDhV Report on voting
110/730/CDV 110/773A/RVC

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts in the IEC 62679 series, published under the general title Electronic paper
displays, can be found on the IEC website.
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The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e amended.

A bilingual version of this publication may be issued at a later date.

IMPORTANT - The 'colour inside’ logo on the cover page of this publication indicates
that |it contains colours which are considered to be useful for "the correct
undefstanding of its contents. Users should therefore print this document usjng a
coloyr printer.
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ELECTRONIC PAPER DISPLAYS -

Part 4-2: Environmental test methods

1 Scope

This part of IEC 62679 specifies the environmental conditions to determine the environmental
reliability of electronic paper display (EPD) panels and/or modules for storage under the
assumpd usage environment. The scope of this document is restricted to EPDs using either
segment, passive, or active matrix with either monochromatic or colour type disptayls. The
measufing methods are intended for EPDs operated in a reflective mode.

2 Normative references

The foJlowing documents are referred to in the text in such a way-that some or all of their
content constitutes requirements of this document. For dated sreferences, only the fedition
cited iEnplies. For undated references, the latest edition of the referenced document (in¢luding
any amendments) applies.

IEC 62679-1-1, Electronic paper displays — Part 1-1: Tefrminology
IEC 62679-3-1, Electronic paper displays — Part 3-1;"Optical measuring methods
IEC 60068-1, Environmental testing — Part 1:*General and guidance

IEC 60068-2-38:2009, Environmental .testing — Part 2: Tests — Test Z/AD: Composite
tempernature/humidity cyclic test

CIE 085-1989, Solar spectral irradiance

3 Tdrms and definitions

For the purposes.'of this document, the terms and definitions given in IEC 626}9-1-1,
IEC 60068-1 and. the following apply.

ISO and |EC*maintain terminological databases for use in standardization at the fol|lowing
addresses;

o |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp

31

air mass

path length that light from a celestial object takes through the earth’s atmosphere relative to
the length at the zenith where air mass = 1

Note 1 to entry: The air mass is 1/sin (gamma), where gamma is the elevation angle of the sun.

3.2
black standard temperature
temperature of an insulated stainless-steel plate, having a black coating
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Note 1 to entry: The black standard temperature represents the maximum surface temperature of specimens
exposed to radiation.

Note 2 to entry: The black coated surface absorbs at least 90 % of the incident radiation flux below A = 2 500 nm.

Note 3 to entry: The plate is attached to a 5 mm thick baseplate made of a weather resistant polymer for the
insulation.

3.3
black panel temperature
temperature of an un-insulated stainless-steel plate, having a black coating

Note 1 to entry: The back of the metal plate is open to the atmosphere.

34
solar ¢onstant
Eqy
irradiapce by the sunlight on a plane perpendicular to the incident radiation outside the earth's
atmosphere at the mean earth-sun distance

Note 1 tp entry: The value of the solar constant is £, = 1 367 W/m2,

3.5
optical depth
measufre of how much light is absorbed when travelling through“a medium

Note 1 tp entry: A completely transparent medium has an optical depth, of zero.
4 Measuring conditions

41 Standard measuring environmental conditions

Measurements shall be carried out under.@he standard environmental conditions:

e temperature: 25°C + 3 °C,
o relative humidity: 25 %RH to 85 %RH,
e atmospheric pressure: 86 kPa to 106 kPa.

When different environmental conditions are used, they shall be noted in the measufement
report.

4.2 Btandard<atmospheric conditions for reference measurements and tests

If the parameters to be measured depend on temperature, pressure and humidity and their

dependerice” on temperature, pressure and humidity is unknown, the atmospheres| to be
specifitd shall be selected from the following values, as shown in Table 1. The se¢lected

values shall be noted in the relevant specifications.

Table 1 — Standard conditions for reference measurements and tests

Temperature 2 Relative humidity P Air pressure ?
°C % RH kPa
20, 25, 30,and 35+ 3 45to 75 86 to 106

2 Including extreme values.

b Absolute humidity < 22 g/m3.
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4.3 Recovery conditions
4.3.1 General

After the conditioning period and before making the final measurements, the specimens
should be allowed to stabilize at the ambient temperature, i.e. the temperature at which the
measurements are to be made.

The controlled recovery conditions (see 4.3.2) shall be applied if the electrical parameters to
be measured are affected by the absorbed humidity or surface conditions of the specimens
and change rapidly, for example if the insulation resistance rises considerably within
approximately 2 h after removal of the specimens from a humidity chamber.

If the glectrical parameters of the specimens affected by the absorbed humidity. 'or-sgurface
conditipns do not vary rapidly, recovery may be carried out in the conditions of 4¢2:

If recqvery and measurements are performed in separate chambers, the< combination of
tempefature and humidity conditions shall be such that condensation .onJthe surface|of the
specinens does not occur when the specimen is transferred to the measurement chamber.

Most t¢st procedures give the appropriate recovery conditions and duration. These conditions
apply Unless otherwise prescribed by the relevant specification.

4.3.2 Controlled recovery conditions

The controlled recovery conditions are as follows:

o Temnperature: actual laboratory temperature £ * °C provided that it is within the limifs fixed
in 4.2, that is, between + 15 °C and + 35 C:

¢ Relative humidity: between 45 % and 75:%.

e Air|pressure: between 86 kPa and 106 kPa.

e Regovery period: to be stated in the relevant specification if different from that given in the
appropriate method of test.

If, for gpecific cases, differentrecovery conditions are necessary, they shall be prescriped by
the relgvant specification.

4.3.3 Recovery procedure

The specimen_ shall be placed in the recovery chamber within 10 min of removal from the
conditipning_environment. Where the relevant specification requires measurements| to be
made [mmgdiately after the recovery period, these measurements shall be completed| within
30 min| of/removal from the recovery chamber. Those characteristics which are expe¢ted to

4 il £+ . a—Ff k. % I
Chang mMoUST T apTiuTy  artCT aTC— SpP T omiTeTT 1S TeTmmoveU— o TS TOOUVETy  atimTUSPITCTC™ S a” be

measured first.

In order to prevent moisture being absorbed or lost by the specimen when removed from the
recovery chamber, the temperature of the recovery chamber shall not deviate from the
laboratory ambient temperature by more than 1 °C. This necessitates the use of a chamber
having good thermal conductivity in which the relative humidity can be closely controlled.
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5 Measuring methods of environmental properties

5.1 High temperature storage test
511 Purpose

The purpose of this non-operational test is to measure the ability of EPD panels and modules
to withstand high temperature in storage.

51.2 Storage conditions

Standard measuring is implemented under the standard environmental conditions.

Temp¢rature and duration time are as follows:

a) Temperature

The temperature shall be selected from the values given below dependirg on application.
The temperature used shall be noted in the report.

(100, 95, 90, 85, 80, 75, 70, 65, 60, 55, 50, 45, 40, 35, 30 + 3) °C
b) Duration time

The duration shall be selected from the values given below~dépending on applicatign. The
dunation used shall be noted in the report.

2 h, 16 h,24 h,48 h, 72 h, 96 h, 120 h, 168 h, 192 7240 h, 300 h, 500 h and 1 000 h
5.2 | ow temperature storage test
5.21 Purpose

The pyrpose of this non-operational test is to measure the ability of EPD panels and modules
to withgtand low temperature in storage.

5.2.2 Storage conditions

Standdrd measuring is implemeénted under the standard environmental conditions.

Temperature and duratioitime are as follows:

a) Temperature

Th¢ temperature shall be selected from the values given below depending on application.
The¢ tempefature used shall be noted in the report.

(-50, —45,-40, -35, -30, -25, -20, -15, =10, -5, 0 £ 3) °C
b) Dufatien time

The duration shall be selected from the values given below depending on application. The
duration used shall be noted in the report.

2h,16h,24 h,48 h, 72 h, 96 h, 120 h, 168 h, 192 h, 240 h, 300 h, 500 h and 1 000 h

5.3 Temperature shock test - Two chambers

5.3.1 Purpose

The purpose of this non-operational test is to measure the ability of EPD panels and modules
to withstand rapid changes of ambient temperature.

5.3.2 Storage conditions

Standard measuring is implemented under the standard environmental conditions.
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The schematic diagram of temperature profile is shown in Figure 1.

Temperature, duration time, transition time and number of cycles are as follows:

a) High temperature

IEC 62679-4-2:2016 © IEC 2016

The temperature shall be selected from the values given below depending on application.

(100, 95, 90, 85, 80, 75, 70, 65, 60, 55, 50, 45, 40, 35, 30 £ 3) °C

The temperature used shall be noted in the report.

b) Low temperature

3h

temperature used shall be noted in the report.
ation time
2 h, 1 h, 30 min, 10 min

d) Transition time

2 n
e) Nu
5 o

in to 3 min, 20 s to 30 s, less than 10 s
mber of cycles
r 10

, —45, -40, -35, -30, -25, -20, -15, -10,-5,0 £ 3) °C

Temperature

11

14 ty

First cycle

173

Time

IEC

T, High
T, Low
t, Dura

ty Tran

temperature
temperature
tion time

sition time

Figure 1 — Temperature profile

5.4 Specified change rate test of temperature — One chamber

5.4.1

Purpose

The purpose of this non-operational test is to measure the ability of EPD panels and modules

to withstand specified change rate of ambient temperature.
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5.4.2 Storage conditions

Standard measuring is implemented under the standard environmental conditions.
The schematic diagram of temperature profile is shown in Figure 2.

Temperature and duration time are as follows:

a) High temperature
The temperature shall be selected from the values given below depending on application.
(100, 95, 90, 85, 80, 75, 70, 65, 60, 55, 50, 45, 40, 35, 30 + 3) °C
The temperature used shall be noted in the report.

b) Loy temperature
The temperature shall be selected from the values given below depending on-‘application.
(-50, -45, —-40, -35, -30, -25, -20, -15, =10, -5,0 £ 3) °C
The temperature used shall be noted in the report.

c) Temperature change rate

1 °C/min £ 0,2 °C/min, 3 °C/min + 0,6 °C/min, 5 °C/min £ 1C/min, 10 °C/min = 2 9C/min,
15 PC/min = 3 °C/min

d) Dufation time

3 hl 2 h, 1h, 30 min, 10 min
e) Number of cycles

50r 10

14

Temperature

Time

First cycle

N g IEC

T, High temperature
T, Low temperature

t, Duration time

1

Figure 2 — Temperature profile
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5.5 Combination temperature/humidity test

5.5.1

Purpose

The purpose of this non-operational test is to measure the ability of EPD panels and modules
to withstand a combination of temperature and relative humidity (RH).

5.5.2

Storage conditions

Standard measuring is implemented under the standard environmental conditions.

Tempe

rature and duration time are as follows:

a) Temperature

Th
(1
Th
b) Hu
(80
c) Du

The duration time at test temperature and humidity shalle selected from the value

bel
2h

The duration time used shall be noted in the repert.

5.6
5.6.1

The pU
to with

5.6.2
Standd

Tempe

a) Hig

temperature shall be selected from the values given below depending onfapplic
, 95, 90, 85, 80, 75, 70, 65, 60, 55, 50, 45, 40, 35,30 + 3) °C

temperature used shall be noted in the report.

Mmidity

, 85, 90, 93 + 3) %RH

ration time

pbw depending on application.
16 h, 24 h, 48 h, 72 h, 96 h, 120 h, 168 h, 192 h,“240 h, 300 h, 500 h and 1 000

Combination temperature/humidity cycle test
Purpose

rpose of this non-operational _test is to measure the ability of EPD panels and m|
stand the deteriorative effects of high temperature/humidity and cold conditions.

Storage conditions

rd measuring is jmplemented under the standard environmental conditions.

rature and duration time are as follows:

h température

The temperature shall be selected from the values given below depending on applic
(101), 95, 90, 85, 80, 75, 70, 65, 60, 55, 50, 45, 40, 35, 30 + 3) °C

ation.

5 given

h

odules

ation.

The temperature used shall be noted in the report.

b) Low temperature

The temperature shall be selected from the values given below depending on application.
(-50, -45, -40, -35, -30, -25, -20, -15, -10, -5, 0 + 3) °C
The temperature used shall be noted in the report.

c) Temperature change rate

1 °C/min £ 0,2 °C/min, 3 °C/min £ 0,6 °C/min, 5 °C/min £ 1 °C/min,

15
d) Du
3h
e) Hu

°C/min £ 3 °C/min

ration time

,2h,1h, 30 min, 10 min
midity

10 °C/min + 2 °C/min,
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f)

2
(85 + 5 %) %RH, (93 +3) %RH

Number of cycles

50r10
The absolute humidity of the atmosphere shall not exceed 20 g/ms.

5.6.3 Test cycle

Test Z/AD, the composite temperature/humidity cyclic test specified in IEC 60068-2-38, is
applicable.

The fqllowing steps use 65 °C as high temperature and -10 °C as low temperature as
examples. As described in 5.6.2, select the proper temperature depending on‘\application,

then pfoceed as follows:

1)

At |"zero time" of every 24 h cycle, the chamber condition shall -be" controlled to a

2
temperature of 25 °C + 3 °C and relative humidity of (93 +3) %.

The temperature of the chamber shall be continuously raised t0)65 °C + 2 °C in a pegriod of
befween 1,5 h and 2,5 h. During this period, the relative humidity shall remain within the

2
limlts of (93 +3) %.

The temperature and relative humidity in the chamber shall be maintained at 65 °C|+ 2 °C

2
and (93 +3) % respectively until 5,5 h after the-start of the cycle.

The temperature shall then be allowed to fall to 25 °C + 2 °C in a period of between 1,5 h
angl 2,5 h. During this period, the relative humidity shall remain within the limits of 80 % to
96 |%.

Beginning 8 h after the start, 6f“the cycle, the temperature shall again be raised to
65|°C £ 2 °C in a period ofcbetween 1,5 h and 2,5 h. During this period, the relative

2

hunidity shall be (93 +3) %.

The temperature and relative humidity in the chamber shall be maintained at 65 °C|+ 2 °C
2

and (93 +3) %._respectively until 13,5 h after the start of the cycle.

The temperature shall then be dropped to 25 °C + 2 °C in a period of between 1,5 h and

2,9 h. During this period, the relative humidity in the chamber shall remain within the¢ limits
of 80% 1o 96 %.

The chamber shall then continue to run at a stabilized temperature of 25 °C + 2 °C and

2
relative humidity of (93 +3) % until the start of the cold sub-cycle or until the end of the

24 h cycle as appropriate.
Following the completion of the temperature/humidity sub-cycle, the chamber is

2
maintained at a temperature of 25 °C + 2 °C and a relative humidity of (93 +3) % for a

period of at least 1 h but not more than 2 h.

10) The specimen shall then be exposed to cold by lowering the temperature of the chamber

or transferring to a second chamber. If the specimen is transferred from one chamber to
another, the transfer should be completed within a period of 5 min. Beginning 17,5 h after
the start of the cycle, the ambient temperature of the chamber shall be reduced
to -10 °C £ 2 °C. This temperature shall be reached 18 h after the start of the cycle.
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11) Beginning 18 h after the start of the cycle, the temperature shall be maintained
at -10 °C £ 2 °C for a period of 3 h. No requirement for humidity is prescribed during the
entire cold sub-cycle.

12) Beginning 21 h after the start of the cycle, the temperature shall be raised to 25 °C + 2 °C .
This temperature shall be reached 22,5 h after the start of the cycle. If the specimen is
transferred from one chamber to another, the transfer shall be completed within a period
of 10 min to 15 min.

13) The temperature of the chamber shall be maintained at 25 °C + 2 °C until the 24 h cycle is

2
completed. During this period, the relative humidity shall be (93 +3) %.

14) Cy sut g
arg the same as described in items 1) to 9), except the time zone in Figure 4, where the
chamber shall be maintained at a temperature of 25 °C + 2 °C and relative humidity of (93

2
+3 ) % until the 24 h cycle is completed.

d

15) In the final cycle, following the completion of the temperature and humidity sub-cygle, the
chamber is maintained at a temperature of 25 °C +2 °C and-relative humidity of

2
(93 +3) % for a period of 3,5 h after which the final measurements are made.

The sghematic diagrams of temperature and humidity cycle(followed by exposure to cold are
shown| in Figure 3, and the schematic diagrams of temperature and humidity cyg¢le not
followdd by exposure to cold are shown in Figure 4.
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Figure 3 — Combination temperature/humidity cycle followed by exposure to cold
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Figure 4 — Combination temperature/humidity cycle not followed by exposure to cold

5.7 Low air pressure test
5.71 Purpose

The purpose of this non-operational test is to measure the ability of EPD panels and modules
to withstand low air pressure tests at room temperature.
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5.7.2 Storage conditions

Standard measuring is implemented under the standard environmental conditions.

Air pressure and duration time are as follows:

a) Air pressure

Air pressure is reduced to 4 kPa/min or slower, starting from atmospheric pressure
(86 kPa to 106 kPa) down to Pg;.

Pg shall be selected from the values given below.
(15 £ 5) kPa

(201 £ 5) kPa

(301 £ 5) kPa

(401 £ 5) kPa

(501 5) kPa

The pressure used shall be noted in the report.

b) Duration time
5 min, 30 min, 1 h,2h,4h,6h

5.8 Reporting

The following details shall be given as far as they areapplicable:

—_

prgconditioning;

N

initial measurements; electrical tests, opticaliests and appearance inspection;

A W

state of EPD panels and modules (unpowered, powered, packaged, unpackaged, et¢.

(&)
™
~

)

)

) defails of mounting or supports;

)

) typle of EPD panels and modules;
)

D

test severities and tolerances;,temperature, relative humidity, duration time, tempegrature
cydle order;

7) regovery conditions;
8) final measurements; electrical tests, optical tests and appearance inspection;
9) any deviation inyprocedure.

6 Measuring)methods of light exposure properties

6.1 Géneral remarks

6.1.1 Overview

The effect of radiation on the device(s) will depend on the level of irradiance, the spectral
irradiance, the location, the time of day and the sensitivity of the material of the device(s).

6.1.2 Irradiance of the sunlight

The irradiance at sea level is influenced by the solar constant and the attenuation and
scattering of radiation in the atmosphere. For test purposes, CIE 085-1989, Table 4, gives a
value of 1 090 W/m? for the global radiation at the surface of the earth from sun at zenith
(value based on a solar constant £y = 1 367 W/m®).
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The standard spectral irradiance of the global radiation specified for this test, in accordance
with the recommendations of CIE 085-1989, Table 4, is given in Figure 5 and in Table 2.
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Figure 5 — Global solar spectral irradiance at sea level

2,5

Table 2 — Spectral irradiance (condensed from CIE 085-1989, Table 4)

IEC

Spectial region Ultraviolet B? Ultraviolet A Visible Infrared Total radiation
Bandwidth 300 nm to 320 nm to 400 nm to 800 nm to 300 nm to
320 nm 400 nm 800 nm 2 450 nm 2 450|nm
Irrafliance 4,06 Wim? 70,5 W/m? 604,2 W/m? 411,2 W/m? 1 090 W/m?
Propertion of 0,4"% 6,4 % 55,4 % 37,8 % 100 o
total fadiation

a8 Radiation shorter/than 300 nm reaching the earth’s surface is insignificant.

If the
given
irradiance
or measured.

6.2

6.2.1

General

Conditioning

During the entire test, the irradiation, the temperature within the chamber, the humidity and
any other specified environmental conditions shall be maintained at the levels appropriate to
the particular test procedure specified in the relevant specification. The relevant specification
shall state which preconditioning requirements are to be applied.
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6.2.2 Temperature

The temperature within the chamber during irradiation shall be controlled in accordance with
the procedure specified in Table 5 otherwise the temperature within the chamber may be
controlled at one of the preferred values given in the relevant specification by agreement
between the interested parties. The surface temperature of test device(s) shall be controlled
with a black standard thermometer or a black panel thermometer (see Table 5).

The temperature-sensing element shall be shielded from the radiation source. The chamber
air temperature measured at this position may not be the same as the chamber air
temperature near the surface of the exposed test specimen(s).

6.2.3 Humidity

Differept humidity conditions can markedly affect photochemical degradation.

The hymidity within the chamber during irradiation periods shall be controlled in accofdance
with the procedure specified in Table 5, otherwise the humidity within.the chamber may be
controlled at one of the preferred values given in IEC 60068-2-78 or theyrelevant specification
by agrgement between the interested parties.

6.2.4 Surface contamination

Dust apd other surface contamination may significantly change the absorption charactgristics
of irrafliated surfaces. Unless otherwise required, device(s) should be tested in g clean
conditipn. However, if effects of surface contamination are to be assessed, the r¢levant
specification should include the necessary information on preparation of surfaces, etc.

6.2.5 Mounting of device(s)

Attach| the device(s) to the sample holders in the equipment in such a manner that the
device[s) is/are not subject to any applied stress. Identify each test specimen by suitable
indelible marking, avoiding areas to.pbe used for subsequent testing. As a check, a plar of the
test dejvice positions may be made|

6.2.6 Test facility

It shall be ensured thatthe optical parts of the test facility, lamps, reflectors and filterg, etc.,
are clefan.

The leyel of irradiation over the specified measurement plane shall be measured immediately
prior tq each test.

If used,«mount and calibrate the radiometer so that it measures the irradiance at the exposed
surface of the testdevice(sT-

Any ancillary environmental conditions, for example ambient temperature, humidity, and other
parameters if specified, should be monitored continuously throughout the test.

6.2.7 Test apparatus

The chamber in which the tests are to be carried out should be provided with means for
obtaining, over the prescribed irradiation measurement plane, an irradiance of
1 090 W/m2 + 10 % with the spectral irradiance given in Table 5.

The value of 1 090 W/m?2 shall include any radiation reflected from the test chamber and
received by the specimens under test. It should not include long-wave infrared radiation
emitted by the test chamber.
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Means shall also be provided whereby the specified conditions of temperature, air flow and
humidity can be maintained within the chamber.

The temperature-sensing element shall be shielded from the radiation source and water spray.
The chamber air temperature measured at this position may not be the same as the chamber
air temperature near the surface of the exposed device(s).

6.2.8 Laboratory light source
6.2.8.1 General

The light source shall comprise one or_more quartz-jacketed xenon-arc lamps which emit
radiatipn from below 270 nm in the ultraviolet through the visible spectrum andqinto the
infrared. In order to simulate sunlight, filters shall be used to remove short-wayelength UV
radiatipn (see Table 3). Filters to minimize irradiance at wavelengths shortercthan 310 nm
shall used to simulate daylight through window glass (see Table 4). In addition, filters to
remove¢ infrared radiation may be used to prevent unrealistic heating of the test deyice(s),
which ¢an cause thermal degradation not experienced during outdoor exposures.

6.2.8.2 Spectral irradiance of xenon-arc lamps with daylight filters

Filters|are used to filter xenon-arc emissions in order to simWate sunlight (CIE 08§-1989,
Table §). The minimum and maximum levels of the relative “spectral irradiance in the UV
wavelgngth range are given in Table 3.
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Table 3 — Relative spectral irradiance of xenon-arc lamps with daylight filters ° b

Spectral passband Minimum® CIE 085-1989, Table 4°° Maximum®
(4 = wavelength in nm) % % %
2 <290 0,15
290 <1 <320 2,6 5,4 7,9
320 <1 =360 28,2 38,2 39,8
360 < 1 <400 54,2 56,4 67,5

This table gives the irradiance in the given passband, expressed as a percentage of the irradiance in the
passband to the total irradiance between 290 nm and 400 nm, which is critical for the test. The irradiance of

the
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andg
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¢ Foi
40(
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irrddiances differ by as much as that allowed by the tolerances./Contact the manufacturer of the xer

percentage of the total irradiance betwe&n 290 nm and 800 nm. The percentage of the UV irradian

number of specimens being exposed-and their reflectance properties.
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determine whether a specific filter or set of filters for a xenon-arc lamp meet the requirements
e, the spectral irradiance shall be measured from 250 nm to 400 nm. The total irradiance i
elength passband is then summed and divided by the total irradiance from 290 nm to 400 pm. Ty
is done in 2 nm increments.

limits
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bically,

irrgdiance
mepsurements with water- and air-cooled xenon-arc lamps with daylight filters from, different producti
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of various ages, used in accordance with the recommendations of the mandfacturer. As more spectral
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osure results can be expected to differ if obtained using~xXenon-arc apparatus in which the

aratus for specific spectral irradiance data for the xenon-arc lamp and filters used.
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a spectral optical depth of aerosol extinction 06f0;1 at 500 nm. These data are target values for
lamps with daylight filters.
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Table 4 — Relative spectral irradiance for
xenon-arc lamps with window glass filters ab

Spectral passband Minimum® CIE 085-1989, Table 4, Maximum®
plus effect of window
glass de
(4 = wavelength in nm) % % %

2 <300 0,29
300 = 4 =320 0,1 <1 2,8
320 <1 <360 23,8 33,1 35,5
360 < 1 <400 62.4 66.0 76,2
{
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a ThiL table gives the irradiance in the given passband, expressed as a percentage of the total ifrg

ween 290 nm and 400 nm. To determine whether a specific filter or set of filters for a xenon-arn
bt the requirements of this table, the spectral irradiance shall be measured from 250 nm €6 400 n
| irradiance in each passband is then summed and divided by the total irradiance betwegen 290 1
nm.

minimum and maximum limits in this table are based on more than 30 spectral irtadiance measur
water- and air-cooled xenon-arc lamps with window glass filters from differént production lots
ous ages, used in accordance with the recommendations of the manpfacturer. As more s
diance data become available, minor changes in the limits are possible(~ThHe minimum and m3
ts are at least three sigma from the mean for all the measurements.
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ults can be expected to differ if obtained using xenon-aré, apparatus in which the spectral irrag
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cific spectral irradiance data for the xenon-arc lamp and\ilters used.

data from CIE 085-1989, Table 4, plus the effect of window glass was determined by multiplyi
-1989, Table 4, data by the spectral transmittance’of a 3-mm-thick window glass. These data arg
les for xenon-arc lamps with window glass filtefs;

CIE 085-1989 plus window glass data, the;UV irradiance between 300 nm and 400 nm is typically
and the visible irradiance (between 400"nm and 800 nm) is typically about 91 %, expresse
centage of the total irradiance between 300 nm and 800 nm. The percentage of the UV irradian
of the visible irradiance incident ohspecimens exposed in xenon-arc apparatus might vary due
hber of specimens being exposed and their reflectance properties.
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6.3
6.3.1

The sp
of the
voltage

Procedures
General

ecified test-pattern shall be displayed on the screen of the device(s) upon app
blectronic voltage or current. The initial measurement shall be done while the elg
or cutrent is applied.

ication
ctronic

The el

sed to

light fo

ctronic—voltage—or—current—shal-beturned—offandthe—device(s)—shallbe—expd

r the specified duration.

NOTE The electronic voltage or current can be applied during the light exposure, when it is in accordance with
the actual use case. However, it can be difficult to apply the electronic voltage or current during the light exposure.

After the light exposure, the electronic voltage or current for the specified test pattern shall be
applied to the device(s) again, and the measurements shall be carried out.

6.3.2

Test patterns

The test patterns specified in the detailed specification shall be used.

An example of the test pattern for a black and white, or monochrome, EPD is shown

in Figu

re 6 a). An example of the test pattern for a colour EPD is shown in Figure 6 b).
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