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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ORGANIC LIGHT EMITTING DIODE (OLED) DISPLAYS -
Part 6-1: Measuring methods of optical and electro-optical parameters

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardi
all national electrotechnical committees (IEC National Committees). The obj

international co-operation on all questions concerning standardization in the ele

atlon comprlsmg

this end and in addition to other activities, IEC publishes International Standarg 2l 2 ifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides afte d “IEC
Publication(s)”). Their preparation is entrusted to technical committees; a ¢ v itt interested
in the subject dealt with may participate in this preparatory work. i
governmental organizations liaising with the IEC also participate in thi . |E aborates closely
with the International Organization for Standardization (ISO) in dccorda Wi
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matte S possible, an international

consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

Independent certification bodies provide conformity
marks of conformity. IEC is not responsible for any

patent rights. IES shall ot be held responsible for identifying any or all such patent rights.

This redline version of the official IEC Standard allows the user to identify the changes
made to the previous edition. A vertical bar appears in the margin wherever a change
has been made. Additions are in green text, deletions are in strikethrough red text.

International Standard |IEC 62341-6-1 has been prepared by IEC technical committee 110:
Electronic display devices.

This second edition cancels and replaces the first edition published in 2009. This edition
constitutes a technical revision.
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This edition includes the following significant technical changes with respect to the previous
edition:

a) extends the applicability of the measuring methods to include OLED displays that have
multi-primary or red, green, blue and white sub-pixels;

b) adds a method to characterize how the luminance is affected by the amount of content on
the screen;

c) adds a method to determine the dark room colour gamut volume in the CIELAB colour
space.

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

FDIS Report on voting
110/816/FDIS 110/830/RVD

Full information on the voting for the approval of this Internati
the report on voting indicated in the above table.

This document has been drafted in accordance with the

stability date indicated on the IEC websi
the specific document. At this date, th
e reconfirmed,

e withdrawn,

o replaced by a ypevis
e amended. 6
A bilingual versio

is publication mady be issued at a later date.

inside' logo on the cover page of this publication indicates
that it condai rs which are considered to be useful for the correct
understanding itsy contents. Users should therefore print this document using a
colour printer.



https://standards.iteh.ai/catalog/standards/iec/53de01b4-31cb-4cdd-ba9a-f4df5a585709/iec-62341-6-1-2017

-8- IEC 62341-6-1:2017 RLV © IEC 2017

ORGANIC LIGHT EMITTING DIODE (OLED) DISPLAYS -

Part 6-1: Measuring methods of optical and electro-optical parameters

1 Scope

This part of IEC 62341 specifies the standard measurement conditions and measuring
methods for determining optical and electro-optical parameters of orgamc light- em|tt|ng d|ode
(OLED) display modules and, where specified, OLED display panels fhef -

These methods are limited to flat displays measured in a dark room.

any amendments) applies.

IEC 60050-845, Internatigna
www.electropedia.org)

IEC 61966-2-1,
— Part 2-1: Colo

CIE S 014-1/E:20086, Colorimetry — Part 1: CIE Standard Colorimetric Observers

3 Terms, definitions, and-units abbreviated terms

3.1 Terms and definitions

For the purposes of this document,—most-of-the-definitions—and-unitsused-comphywith the
terms and definitions given in IEC 60050-845, IEC 62341-1-2, and the following apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

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

e |SO Online browsing platform: available at http://www.iso.org/obp
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3.1.1
signal pixel
smallest encoded picture element in the input image

3.1.2

pre-gamma average picture level

average input level of all signal pixels relative to an equivalent white pixel driven by a digital
RGB input

Note 1 to entry: Unless otherwise stated, the pre-gamma average picture level (APL) will simply be referred to as
average picture level in this document.

Note 2 to entry: The APL will normally be expressed as a percentage, where a full white s n at maximum drive
level would be 100 % APL.

3.2 Abbreviated terms

APL average picture level

CCT correlated colour temperature

CIE Commission internationale de I'éclairage (Interp
[llumination)

CIELAB CIE 1976 (L*a*b*) colour space

CMY cyan, magenta, and yellow

DUT device under test

LMD light-measuring device

LUT look-up table

PMOLED passive matrix

RGB
RGBCMY red, green,/blue,x

sRGB stand
ucs unifo

WRGB

5 Standard measuring conditions

5.1 Standard-measuring environmental conditions for measurements

Measurements shall be carried out under standard environmental conditions at a temperature
of 25 °C + 3 °C, at a relative humidity of 25 % to 85 %, and at an air pressure of 86 kPa to
106 kPa. When different environmental conditions are used, they shall be noted in the report.

5.2 Standard-measuring dark room conditions for measurements

The luminance contribution from unwanted background illumination reflected off the test
display shall be less than 1/20 of the display’s black state luminance. If these conditions are
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not satisfied, then background subtraction is required and it shall be noted in the test report.
In addition, if the sensitivity of the LMD is inadequate to measure 1/20 of the black level, then
the lower limit of the LMD shall be noted in the test report.

5.3 Standard setup conditions
5.3.1 General

Standard setup conditions are given below. Any deviations from these conditions shall be

reported recorded.

5.3.2 Adjustment of OLED display modules

m mum-con nd/o minance-leve h be-used-and -'A-\\,ﬂml

in the test report. These-adjustments settings shall be
unless stated otherwise. It is important, however, to 8 S
are kept constant, but also that the resulting physical quantitie in constant during the

measurement. This is not automatically the case becau npjé, warm-up effects.
5.3.3
Blotmmo—ion s ae e e R A=
9% ner minute—Repe eriod—of-15-min—afte
Measurements shall be ' *display and the measuring instruments achieve
stability. It is recomme P the display is first turned on, it be operated for at least
30 min with a o@ ; spdepéd on the screen. Sufficient warm-up time has-te
be—allowedfortheZ0 )ch—uminescence-—stability been achieved when the
luminance of the Measured varies by less than +3 % over the entire
measurement m pltay image
5.3.4 g equipment requirements

Light measurements shall generally be measured in terms of photometric or colorimetric units

for a CIE 1931 standard colorimetric observer as defined in CIE S 014-1. Luminance can be
measured by a photometer, and CIE tristimulus values (X, Y, Z) or CIE chromaticity
coordinates by a colorimeter. A spectroradiometer can also obtain photometric and
colorimetric values through a numerical conversion of the measured spectral radiance data
(see for example [1]1). Non-contact LMD, where the LMD is not in direct contact with the

screen, shall be used without an illumination source. The following-general-conditions—apply
requwements are given for these instruments:

‘ 1 Numbers in square brackets refer to the Bibliography.
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The LMD shall be a luminance meter, a colorimeter, or a spectroradiometer. The
spectroradiometer shall be capable of measuring spectral radiance over at least the
380 nm to 780 nm spectral range, with a maximum bandwidth of 10 nm for smooth
broadband spectra. For OLED primaries with bandwidth < 25 nm, the maximum bandwidth
shall be <5 nm. The spectral bandwidth of the spectroradiometer shall be an integer
multiple of the sampling interval. For example, a 5 nm sampling interval can be used for a

5 nm or 10 nm bandwidth.

Care shall be taken to ensure that the-device-is—capable LMD ha \
dynamic range to perform the required task. The measured L Y

the saturation level.

b) The LMD shall be focused on the |mage plane of
perpendicular to the-a 4
display dlsplay surface at the centre of the measurene

c)
d)

e) ulse driving or duty driving, the high

If the change in signa tector is proportional to the transmlttance of the
neutral-density filt ere\ars_no\detector saturation errors. This method is for
measuring tt@ i dll-screen luminance.

When using LMDsg

uniformities of seQsityv (o the detector area should be conS|dered
In addition an average value for the measured quantity over the
measurer el .undenconsideration (i.e. spot photometers, Figure 1), there are imaging

element on *h LMDs can replace a sequentlal mechanical scan of the surface of
a display by an 'ag of the entire active area of the DUT, and a subsequent evaluation of
the data.

When imaging LMDs are used, a flat-field correction shall be applied to the LMD at the
measuring distance.
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5.3.4.2 High pixel count matrix displays (> 320 x

a)

b)

c)
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Acceptance area (entrance pupil)

Field of view .
Angular field Angular LUTInar?::he
/ of view aperture meter wi
e \ viewport
—— .
Measurement
field
Measurement field angle cus-on Okiect
eing measured
IEC

Figure 1 — Layout diagram of measure

When measuring matrix displays, LS . % 3} light-measuring devices
should be set to a measurement des more 00 pixels. For LMDs with a
circular measurement field, this wo ent tona disk with a diameter greater than
25 display pixels. If smaller mea as are necessary, photometric and
colorimetric equivalence to 500 pixgls shs ed and noted in the test report.

he ndard-me i distarree IS\2 5\ o 0cm)o 0_cm (for\ 0_cm

ommended measuring distance is between
20 cm to 50 cm. : i , the measurement area shall contain at least 500
pixels. The m *

an or equal to 5°, and the measurement field angle

(see Flgure 1).- The measuring distance and the

The angular apé
shall be Iess

The displa be\operated at its design field frequency. When using separate driving
\ erate a panel, the drive conditions shall be noted in the report.

The following applies for low pixel count matrix displays.

a)

b)

c)

Low pixel count displays may contain fewer than 500 pixels. When the number of pixels in
the measurement field is less than 500, it shall be noted in the report. The angular
aperture shall be less than or equal to 5°, and the measurement field angle shall be less
than or equal to 2°. The measurement conditions used shall be recorded.

For segment displays, the angular aperture shall be less than or equal to 5°, and the
measurement field angle shall be less than or equal to 2°. All measurements shall be
performed at the centre of a segment with the measurement field completely contained
within the segment.

measu%ed—vames—fer—these—paﬁameteﬁs—shau—be—mpeﬁed— For small dlsplays the

recommended measuring distance is between 20 cm to 50 cm. For larger displays, follow
the manufacturer's recommended viewing distance. For larger displays, the measurement
area shall contain at least 500 pixels. The measuring distance shall be noted in the report.
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