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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ORGANIC LIGHT EMITTING DIODE (OLED) DISPLAYS -

Part 5-3: Measuring methods of image sticking and lifetime

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object /of TE is to promote
international co-operation on all questions concerning standardization in the electric ectronic fields. To
this end and in addition to other activities, IEC publishes International Standard Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hexe eferred Yo as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IE 3 i i

in the subject dealt with may participate in this preparatory work. i

consensus of opinion on the relevant subjects since each ica i épresentation from all
interested IEC National Committees.

Publications is accurate, IEC cannot be
misinterpretation by any end user.

In order to promote international uniformity i € i undertake to apply IEC Publications
transparently to the maximum extent posgible |n th' i and regional publications. Any divergence

between any IEC Publication and the corre ar regional publication shall be clearly indicated in
the latter

IEC itself does not provide Independent certification bodies provide conformity
assessment services angd to IEC Jmarks of conformity. IEC is not responsible for any

All users should

No liability shall \ ire eniployees, servants or agents including individual experts and

indispe
Attention_is dra e possibility that some of the elements of this IEC Publication may be the subject of
patent rigf held responsible for identifying any or all such patent rights

IEC 62341-5-3 has been prepared by IEC technical committee 110:

Electronic display devices.

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

FDIS Report on voting
110/474/FDIS 110/501/RVD

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

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

A list of all the parts in the IEC 62341 series, under the general title Organic light emitting
diode (OLED) displays, can be found on the IEC website.
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The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

* reconfirmed;

* withdrawn;

+ replaced by a revised edition, or
*+ amended.

IMPORTANT - The 'colour inside’' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful

understanding of its contents. Users should therefore print thj using a

colour printer. /\
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ORGANIC LIGHT EMITTING DIODE (OLED) DISPLAYS -

Part 5-3: Measuring methods of image sticking and lifetime

1 Scope

This part of IEC 62341 specifies the standard measurement conditions and measurement
methods for determining the image sticking and lifetime of organic light emitting diode (OLED)
display panels and modules. It mainly applies to modules.

2 Normative references

The following documents, in whole or in part, are normatively rgference sument and
are indispensable for its application. For dated references,onl ti ited applies. For
undated references, the Ilatest edition of the (including any
amendments) applies.

IEC 60050 (all parts), |International Elee

<http://www.electropedia.org>)

(available at

IEC 62087:2011, Methods of measurement sumption of audio, video and
related equipment

IEC 62341-1-2:2007, Orgé j QU G ED) displays — Part 1-2: Terminology
and letter symbols

IEC 62341-6-1:2009,
methods of opti d e

For the purposes of this document, the terms and definitions given in IEC 62341-1-2:2007 and
IEC 60050-845:1987, as well as the following apply.

3.1

equivalent current density

average current density of a certain pixel calculated from a varying luminance per frame
image in a moving picture so that luminance degradation becomes similar at the same time

Note 1 to entry: See Annex A.

3.2

equivalent signal level

digital code value from 0 to 255 (in the case of 8 bits) transformed from the normalized
luminance of a certain pixel by a gamma function

Note 1 to entry: See Annex A.
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4 Measuring configuration

4.1 General

The system diagrams and/or operating conditions of the measuring equipment shall comply
with the structure specified in each item. The measuring system and its arrangement are
shown in Figure 1. The details are referred to in Clause 5.

OLED
display
module

Display surface
Light measuring device

._._._._,_._._._._._._._._._._.E_._, N

Driving o
power Drlvmg
source signal
IEC \2151/13
Figure 1 — Measuring s nent

4.2 Light measuring device (LMD)

The LMD as defined in IEC 62341-6-1:2009.sha
LMD at 1 degree of the me % i
repeatability < +0,5%.

5 Standard meas

5.1 Standard meg

5.2 Standard measuring dark-room condition

The standard measuring dark-room conditions specified in IEC 62341-6-1:2009, 5.2, shall be
applied.

5.3 Standard setup conditions

5.3.1 General

For the measurement area, the minimum radius for measurement with the distance and
aperture angle is explained in Table 1.
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Table 1 — An example of measuring distance and radius size

. Radius of measurement
Distance Aperture angle field
(mm) (degree) (mm)
2 10
1 5
500
0,2 1
0,1 0,5

5.3.2 Adjustment of OLED display modules

The adjustment of OLED display modules specified in IEC 62341-6
applied.

5.3.3 Starting conditions of measurements

measurement.

5.3.4 Test patterns

between the display and the LMD, if the
af a 500 mm measurement distance with a
perture angle of the LMD should be set to
cover the pattern measuring distance and the aperture angle may
be adjusted to a@

angle is difficult. 2

case for monitors af

measurement, th
set, consideri
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IEC 2152/13 IEC 2153/13

a) — The test pattern for display b) — The test pa
devices except monitors
and TVs
PR AN
A
RPN
v PO | PP >
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»

IEC 215413

5.3.5 Conditions

6 Med

6.1 Purpose

The purpose of this method is to measure the image sticking of OLED display panels or
modules.

6.2 Measuring method
6.2.1 Measuring equipment
The following equipment defined in IEC 62341-6-1:2009, 6.1.2, shall be used:

a) power supplies and signal sources for driving,
b) LMD.

6.2.2 Measuring procedure
The OLED display modules shall be set in dark-room conditions for measurement.

1) Initial measurements on full screen pattern
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Apply a full white screen driving signal to the OLED display modules over the full screen,
and set all power supplies to the standard operation conditions. However, for some display
applications, the full screen luminance can be reduced, according to 7.3.1 of IEC 62341-6-
1:2009.

Measure the initial spectral radiance or tristimulus values of white at Py to P, as shown in
Figure 2c). The initial spectra radiance or tristrimulus values of the primary colours may
also be measured individually.

2) Image burn-in using test pattern

For the test pattern for display devices (except monitors and TVs), set the test input signal
to the OLED display modules to generate a 0 % luminance level over the full screen and a
peak luminance at the test pattern which is located at the centre of the display as shown in
Figure 2a). For monitor and TV, set the peak luminance level over the 4 %window pattern
located in the centre of the display with a 15 % luminance level of\the peak luminance
over the background area. For information about guidange, s¢e\ Anrex C of
IEC 62087:2011. If the other pattern is used, it should be hdse A
document and reported.

For example, the measurement time can be every 1 W qurdy N irst™6 hours, and
every 24 hours during the first 120 hours; then ever S i rget time in the
i the target time in
the standard measurement condition.

3) Measurements on full screen pattern

Apply a full white screen driving rodules over the full screen.
Measure the spectral radiance or th alues_at the same measuring location as
the initial measurement. The initial 2 nce or tristrimulus values of the

In Figure 3, an exampl

9,

IEC 2155/13

Figure 3 — An example of the burn-in image

6.3 Analysis and report
6.3.1 Analysis
6.3.1.1 Luminance and chromatic deviation method

Image sticking can be characterized by luminance and chromatic deviation.

The image sticking of luminance IS(¢) for white is calculated as follows:
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4
{Zth)}/LO(t

i=1

IS(t) = |1 - ; x100(%) (1)
{sz(fO }/Lo 1)
i=1
where
t is the specified measurement time;
to is the initial measurement time;
L; is the luminance of measurement location from P;.

Chromatic deviation Au’v’(t); caused by image sticking at Py over timg calculated

as follows:

B (1), = (0) = ' (1)1 + V(0 = (1) PN\, @)
where
t is the specified measurement time;
1o
(u’(1), v'(1))
(u’(tg),v'(tg))
The average of chromatic deviation A d’by image sticking between different
measuring locations from i d as follows:

2 i) —vo () /4 (3)

where

(u’; (1), 3 aticity coordinates of measuring locations of P; (i = 1, 2, 3, 4).

The value of ™
following equations

' can be calculated from the tristimulus value X, Y, and Z using the

u'=4X /(X +15Y +32)

- (4)
V'=9Y /(X +15Y +3Z)

6.3.1.2 Colour difference method

The image sticking shall be analyzed with AE*,, of the three-dimensional, CIE 1976 L*a*b*
colour space (see CIE 15-2004) following the procedure in 6.2.2. Additional three-dimensional
uniform colour spaces and colour spaces may also be used and identified in the test report.
Each colour point can be plotted on the L* a* and b* axes of the CIE L*a*h* colour space by
referencing the peak white tristimulus value (X, Y,,, Z,) in measuring location P at initial time
to and using the following transformation equations:
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L*; (1) =116/ (Y;(t)/ Yy) - 16
a*; (1) =3500[f(X;(t)] Xn)— f(¥;(t)] Yy)] (5)
b*; (1) =200/ (Y;(1)1 Yo) — f(Z:(1)] Zp)]

where
x'73 x> (6/29)°
J(x)=
l(2)2 X+ hd otherwise
3°6 29
t is the specified measurement time;
L*a*b*; is the CIELAB colour coordinates of measuring locationg

(X Yoo Z,) s the tristimulus value of reference white in mea
time t;.

Colour difference formula AE*, (1), caused by image sti
calculated as follows:

AE g5 (0o = AL *0 (€)= L0 (1)} +{a "y 2 A (6)

where

t

‘o
L*a*b*; is the CIELARcol

Average of colour differ

measuring Iocat@r

6.3.2 Report
6.3.2.1 General

The typical value of image sticking can be reported with specified time, as shown in Table 2. If
other primary colours are used such as red, green and blue, it should be reported.

Table 2 — An example of typical value

Measurement data

(Lig:ﬁ) Colour P, Average of P,~ P,
X Y Z X Y Z

0 White

1 White
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6.3.2.2 Image sticking time
The estimated time of image sticking can be reported with the result of the comparison

between the reference luminance ratio, the chromatic deviation, and the colour difference, as
shown in Table 3.

Table 3 — An example of the image sticking time with reference

Factor Threshold Estimated time

Luminance ratio (IS) 3%

Chromatic deviation Au'v’(t)gat P,

0,004 N
Average of chromatic deviation Au’v’(1) 5y /\& (\
Colour difference 4E™, (1), at P, 5
Average of colour difference AE™, (1) v \ >

N

The image sticking can be reported after target time| as(shjown'iq Table

Table 4 — An example @ié;étlck ngC} target time

Time
(hours)

6.3.2.3 Image sticking data

Factor Result data

Lum/m\nce ratio (IS

Chr%@at\c{gwatlo\sQ’\’Mt FX}/
400 l Wahro@}c\d%}r—ﬂﬁ V() ave
Q Q)Iour d@el@ge }EQb P,
Merage Qf\i}@)@@ence AE* (D) ave

7 Measurj ethods. of the luminance lifetime

The purpose 0 ethod is to measure the luminance lifetime of the OLED display panels
or modules. The e is the elapsed time required for the luminance to decrease to the
specified fraction of the initial luminance in operation. Unless otherwise specified, the half
luminance lifetime shall be used for lifetime measurements.

7.2 Measuring method
7.21 Measuring equipment
The following equipment shall be used:

a) power supplies and signal sources for driving,

b) LMD

7.2.2 Measuring procedure

The OLED display panels or modules shall be set in the standard measuring conditions. The

dark-room conditions shall be applied when the luminance is measured. Apply a full white
screen driving signal to the OLED display panel or module at 100 % grey level, and set all



