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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

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object /of TEC is to promote
international co-operation on all questions concerning standardization in the electrical and eleetronic fields. To

Technical Reports, Publicly Available Specifications (PAS) and Guides ( eferred Mo as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any | atio i i
in the subject dealt with may participate in this preparatory work.

2) The formal decisions or agreements of IEC on technical matters ex € possible, an international
consensus of opinion on the relevant subjects since each ica i épresentation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations fo and aré accepted by IEC National
Committees in that sense. While all reasonable efforts are hat the technical content of IEC
Publications is accurate, IEC cannot be hich they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, TEC Nati s ittees”undertake to apply IEC Publications
transparently to the maximum extent posgible in thei ional and regional publications. Any divergence
between any IEC Publication and the corre i er regional publication shall be clearly indicated in
the latter.

5) IEC provides no marking proced al and cannot be rendered responsible for any
equipment declared to b

6) All users should ensure tha

7) No liability shall 4 employees, servants or agents including individual experts and
members of its tec ational Committees for any personal injury, property damage or
other damage of an € ether direct or indirect, or for costs (including legal fees) and
expenses arising ot i se of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is dra e references cited in this publication. Use of the referenced publications is
indispensab ion of this publication.

9) Attentio o the peossibility that some of the elements of this IEC Publication may be the subject of
patent held responsible for identifying any or all such patent rights.

International IEC 62341-6-1 has been prepared by IEC technical committee 110:

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

FDIS Report on voting
110/170/FDIS 110/179/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.
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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.

The committee has decided that the contents of this publication will remain unchanged until
the maintenance result 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.

@%
S
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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 organic light emitting diode
(OLED) display modules, and where specified, OLED display panels, in thg ewing areas:

a) luminance and uniformity;

b) dark room contrast ratio;

c) chromaticity, colour uniformity, colour gamut and white field emperature;
d) power consumption.

2 Normative references

For undated references, the latest/editi
amendments) applies.

4 Structure pasuring equipment

The system diagrams and/or operating conditions of the measuring equipment shall comply
with the structure specified in each item.

5 Standard measuring conditions

5.1 Standard measuring environmental conditions

Measurements shall be carried out under the standard environmental conditions at a
temperature of 25 °C = 3 °C, at a relative humidity of 25 % to 85 %, and 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

With the OLED display turned off, the ambient illuminance at all points on the screen shall be
less than 0,3 Ix. When a higher ambient illuminance on the display is present, the background
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luminance measured when the display is OFF shall be subtracted from subsequent luminance
measurements of the display, and shall be reported.

5.3 Standard setup conditions

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

5.3.1 Adjustment of OLED display modules

The luminance, contrast, correlated colour temperature of the white field, and other relevant
parameters have to be adjusted to nominal values and they shall be reported in detail in the
specifications of the measurement. For a full colour display, the chromaticity of the white field
shall also be adjusted to match the product specification. When no leye|ls are specified, the
maximum contrast and/or luminance level shall be used and the séttings d. These
adjustments shall be held constant for all measurements, unles '

that the resulting physical quantities remain constant during
automatically the case because of, for example, warm-up effe

5.3.2 Starting conditions of measurements

CIE 1931 sta
3) a spectroradiometer with a wavelength range from 380 nm to 780 nm;

ndard colorimetric observer (specified in CIE S 014-1);

4) an imaging photometer or colourimeter with the spectral sensitivity as colour-matching
functions for the CIE 1931 standard colorimetric observer.

Care shall be taken to ensure that the device is capable of performing the required task.

b) The light measuring device shall be aligned perpendicular to the area to be measured on
the image generating surface of the OLED display.

c) The relative uncertainty and relative repeatability of all the measuring devices shall be
maintained by following the instrument supplier’'s recommended calibration schedule.
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Figure 1 — Layout diagram of measurement setup

The following high pixel count matrix applies.

a) When measuring matrix displays,
pixels.

d) Displays shd

a) Low fpixel¢ i may contain fewer than 500 pixels. When the pixel number of the
measuring fi ~ han 500, it shall be noted in the report. The angular aperture shall
be less thanar equal to 5°, and measurement field angle shall be less than or equal to 2°.

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

c) When the measurement conditions do not satisfy the requirement of <2° for the
measurement field angle, or the measurement field includes fewer than 500 pixels, the
measured values for these parameters shall be reported.

6 Measuring methods for optical parameters

6.1 Luminance and its uniformity
6.1.1 Purpose

The purpose of this method is to measure the full screen display luminance and luminance
uniformity of OLED display modules under test.
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6.1.2 Measuring conditions
The following measuring conditions apply.

a) Apparatus: A light measuring device that can measure luminance, driving power source,
and driving signal equipment.

b) Standard measuring environmental conditions; Darkroom conditions; Standard setup
conditions.

6.1.3 Measuring methods

6.1.3.1 Maximum full screen luminance

For full screen luminance proceed as follows.

a) Set the OLED display and the LMD under the standard measuring

luminance of these displays can cause detector| sa . s._The accuracy of these
measurements can be checked by ' eutral density filter. If the
change in signal amplitude of thé d i d the transmittance of the
neutral density filter, then there are no © ; i errors. This method is for

side each unique colour segment

f) For a segmented display, measute the-luminance i
closest to the centre at its maximum si »The segment location measured shall be
reported.

6.1.3.2 4 % windo

This method sh@a 3 ne-averaged luminance of a small emitting region
in the centre of 3
window luminance

a) Setthe OLED vID under the standard measuring conditions.

b) Setup th owing the layout diagram shown in Figure 1.

c) Creafe a™ vhite window pattern on a black background in the centre of the active area,
as shown_in e 4 % window (100 %, white screen) has corresponding sides that

are 1/5 the vertical and horizontal dimensions of the active area.

d) For a monochrome display, apply a signal at the highest grey level. For a colour display,
apply a white signal level of 100 %.

e) Measure the time-averaged luminance at the centre of the active area (position Pgq in
Figure 3).

f) If luminance is measured for displays with impulse-driving or duty driving, the high peak
luminance of these displays can cause detector saturation errors. The accuracy of these
measurements can be checked by attenuating the light with a neutral density filter.

g) If luminance loading effects exist, reduce the area of the white window pattern and
measure the luminance in the centre. If this luminance is larger than the 4 % window
luminance, continue reducing the emitting area and take luminance measurements until
the luminance no longer increases, or the measurement area becomes too small (<500
pixels). The maximum window luminance is the stable maximum luminance value reached
when reducing the emitting area. If no stable maximum luminance value can be obtained,
then the luminance measured with the 4 % white window pattern shall be used as the
maximum window luminance.
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‘ Luminance
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IEC 615/09

6.1.3.3 Sampled luminance non-

To achieve luminance non-Gnifor

b) For a monochrome
level. For a
c) Either 5 or 9 mésg

use Py to Pg, s
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Figure 3 — Measurement\points

The average luminance i Q

(1)

where

The result of_ measure shall be recorded as shown in Table 1.

The luminance non-uniformity of the display is characterized as the maximum AL/L,,, x 100 %.
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Table 1 — Example of luminance non-uniformity

Measuring point Luminance L, (AL/L,,) x 100 %
cd/m? %
P, 210 +1,9
P, 205 0,5
P, 208 +1,0
P, 199 3,4
P, 195 5,3
P, 211 124
P, 215 4.4
P, 204 S 1.6
P, 207 N\ fes )
L ey’ 215 cd/m?; L+ 195 cd/m?; Average luminance: 206 cd/m? < N

The type of driving signal shall be specified. Report the-n
and the luminance non-uniformity. Report the non-uni
significant figures.

sised, Lo Lmin
rcent\to no more than three

6.2 Dark room contrast ratio

6.2.1 Purpose

The purpose of this method is to measure dark- contrast ratio (DRCR) of the OLED
display under test.

at can measure luminance; a driving power source,

onmental conditions; Dark-room condition; Standard setup

For full screen dark room contrast ratio, proceed as follows.

a) Measuring luminance of a full white screen

Apply a test input signal displaying the maximum full screen luminance (100 %, white
screen) on the OLED display with the driving signal equipment. Measure the luminance
Lprimax at the centre of the screen.

b) Measuring luminance of a full black screen

Apply a test input signal displaying the minimum luminance (0 %, black screen) on the full
screen to the OLED display from the driving signal equipment. Measure the luminance
Lprimin at the centre of the screen.

c) Procedure to determine the dark-room contrast ratio
The full screen dark-room contrast ratio DRCR; is given as follows:

LDRf max

DRCR;= LpRf min

(2)
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6.2.3.2 Measuring method of 4 % window dark-room contrast ratio
For 4 % window dark room contrast ratio, proceed as follows.

a) Measurement of 4 % window luminance

Apply a test input signal to the OLED display module that generates a 4 % white window
(Ag) centred on a black background. The 4 % window (100 %, white screen) has
corresponding sides that are 1/5 the vertical and horizontal dimensions of the active area
(see Figure 2). Measure the luminance at the centre of the 4 % white window (Lgrp 04)-

b) Measurement of minimum luminance

Apply a test input signal displaying the minimum full screen luminance (0 %, black screen)
on the OLED display with the driving signal equipment. Measure the luminance Lpgqi, at
the centre of the screen.

c) Procedure to determine the dark-room contrast ratio

The 4 % window dark-room contrast ratio DRCR,, is given as follo

Lpro,04
DRCR,, = LpRmin

(3)

6.3 Chromaticity, colour uniformity, colour gan d correlated colour

temperature
6.3.1 Purpose

dticity coordinates (x, y) or CIE
ates (u, v’), colour gamut, the colour
sre (CCT) of an OLED display under

ironmental conditions; Darkroom condition; Standard setup

Proceed as follows.

a) For segmented displays measure the CIE 1931 chromaticity coordinates (x, y) inside each
uniquely addressable colour segment closest to the display centre at its maximum signal
level. The segment locations measured shall be reported.

b) For monochrome displays:

Apply a signal to produce a full screen light at the highest grey level. Measure the CIE
1931 chromaticity coordinates (x, y) at the centre of the display (Pg), as shown in Figure 3.

c) For colour displays:
1) Apply a full screen white signal at a 100 % grey level.

2) Measure the CIE 1931 chromaticity coordinates W(x, y) at the centre.

3) Turn on the red signal to ensure only the red light is emitting from the module.

4) Measure the chromaticity coordinates R(x, y) of the red light at the centre.

5) Turn on the green signal to ensure only the green light is emitting from the module.



