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Introduction
This draft standard is based on national and international discussions. Your comments on this draft are invited and will assist in
the preparation of the consequent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published
as a British Standard.

UK Vote
Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Please indicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
- Annotated drafts are not acceptable and will be rejected.

- All comments should be submitted online at https://standardsdevelopment.bsigroup.com/. You will need to register in
order to comment.

Template for comments and secretariat observations Date: xx/xx/20xx Document: ISO/DIS xxxx

1 2 (3) 4 5 (6) 7

MB Clause No./ Subclause
No./Annex (e.g. 3.1)

Paragraph/Figure/
Table/Note

Type of
comment

Commend (justification
for change) by the MB

Proposed change by the MB Secretariat observations on
each comment submitted

3.1 Definition 1 ed Definition is ambiguous and needs
clarifying.

Amend to read '...so that the mains
connector to which no connection...'

6.4 Paragraph 2 te The use of the UV photometer as
an alternative cannot be supported
as serious problems have been
encountered in its use in the UK.

Delete reference to UV photometer.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION 146 

____________ 147 

 148 

ORGANIC LIGHT EMITTING DIODE (OLED) DISPLAYS –  149 

 150 

Part 6-1: Measuring methods of optical and electro-optical parameters 151 

 152 

FOREWORD 153 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising all national 154 
electrotechnical committees (IEC National Committees). The object of IEC is to promote international co-operation on all 155 
questions concerning standardization in the electrical and electronic fields. To this end and in addition to other activities , 156 
IEC publishes International Standards, Technical Specifications, Technical Reports, Pub licly Available Specifications (PAS) 157 
and Guides (hereafter referred to as “IEC Publication(s)”). Their preparation is entrusted to technical committees; any IEC 158 
National Committee interested in the subject dealt with may participate in this preparatory work. International, governmental 159 
and non-governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely with 160 
the International Organization for Standardization (ISO) in accordance with conditions determined by  agreement between 161 
the two organizations. 162 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international consensus 163 
of opinion on the relevant subjects since each technical committee has representation from all interested IEC National 164 
Committees.  165 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National Committees in 166 
that sense. While all reasonable efforts are made to ensure that the technical content of I EC Publications is accurate, IEC 167 
cannot be held responsible for the way in which they are used or for any misinterpretation by any end user.  168 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications transp arently to 169 
the maximum extent possible in their national and regional publications. Any divergence between any IEC Publication and 170 
the corresponding national or regional publication shall be clearly indicated in the latter.  171 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity assessment 172 
services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any services carried out by 173 
independent certification bodies. 174 

6) All users should ensure that they have the latest edition of this publication.  175 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and members of 176 
its technical committees and IEC National Committees for any personal injury, property damage or other damage of any 177 
nature whatsoever, whether direct or indirect, or for costs (including legal fees) and expenses arising out of the publicatio n, 178 
use of, or reliance upon, this IEC Publication or any other IEC Pub lications.  179 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is indispensable  180 
for the correct application of this publication.  181 

9)  IEC draws attention to the possibility that the implementation of this document may involve the use of a patent. IEC takes 182 
no position concerning the evidence, validity or applicability of any claimed patent rights in respect thereof. As of the dat e 183 
of publication of this document, IEC had not received notice of a patent, which may be required to implement this document. 184 
However, implementers are cautioned that this may not represent the latest information, which may be obtained from the 185 
patent database available at https://patents.iec.ch shall not be held responsible  for identifying any or all such patent rights.  186 

IEC 62341-6-1 has been prepared by IEC technical committee 110: Electronic displays. It is an 187 

International Standard. 188 

This fourth edition cancels and replaces the third edition published in 2022. This edition constitutes a 189 

technical revision.  190 

This edition includes the following significant technical changes with respect to the previous edition:  191 

a) standard test patterns are modified; 192 

b) measuring methods for display chromaticity gamut area and colour gamut volume a re modified. 193 
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The text of this International Standard is based on the following documents: 194 

Draft Report on voting 

110/1xxx/FDIS 110/1xxx/RVD 

 195 

Full information on the voting for its approval can be found in the report on voting indicated in the above 196 

table. 197 

The language used for the development of this  International Standard is English. 198 

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in accordance 199 

with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available at 200 

www.iec.ch/members_experts/refdocs. The main document types developed by IEC are described in 201 

greater detail at www.iec.ch/standardsdev/publications. 202 

A list of all the parts in the IEC 62341 series, under the general title Organic light emitting diode (OLED) 203 

displays, can be found on the IEC website. 204 

The committee has decided that the contents of this document will remain unchanged until the stability 205 

date indicated on the IEC website under webstore.iec.ch in the data related to the specific document. 206 

At this date, the document will be  207 

• reconfirmed, 208 

• withdrawn, 209 

• replaced by a revised edition, or 210 

• amended. 211 

 212 

IMPORTANT – The "colour inside" logo on the cover page of this document indicates 
that it contains colours which are considered to be useful for the correct understanding 
of its contents. Users should therefore print this document using a colour printer.  

 213 

The National Committees are requested to note that for this document the stability date is 20 xx. 214 

THIS TEXT IS INCLUDED FOR THE INFORMATION OF THE NATIONAL COMMITTEES AND WILL BE DELETED AT THE 215 

PUBLICATION STAGE. 216 

 217 

  218 
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ORGANIC LIGHT EMITTING DIODE (OLED) DISPLAYS –  219 

 220 

Part 6-1: Measuring methods of optical and electro-optical parameters 221 

 222 

 223 

 224 

1 Scope 225 

This part of IEC 62341 specifies the standard measurement conditions and measuring methods for 226 

determining the optical and electro-optical parameters of organic light emitting diode (OLED) displays 227 

with unbounded input signals measured in a dark room. 228 

2 Normative references 229 

The following documents are referred to in the text in such a way that some or all of their content 230 

constitutes requirements of this document. For dated references, only the edition cited applies. For 231 

undated references, the latest edition of the referenced document (including any amendments) applies.  232 

IEC 60050-845, International Electrotechnical Vocabulary – Part 850: Lighting (available at 233 

www.electropedia.org) 234 

IEC 61966-2-1, Multimedia systems and equipment – Colour measurement and management – Part 2-235 

1: Colour management – Default RGB colour space – sRGB 236 

IEC 62341-1-2, Organic light emitting diode (OLED) displays – Part 1-2: Terminology and letter symbols 237 

IEC 62341-6-2:2015, Organic light emitting diode (OLED) displays – Part 6-2: Measuring methods of 238 

visual quality and ambient performance  239 

IEC 62087-3, Audio, video, and related equipment – Determination of power consumption – Part 3: 240 

Television sets  241 

CIE 15:2004, Colorimetry, 3rd edition 242 

CIE S 014-1, Colorimetry – Part 1: CIE Standard Colorimetric Observers 243 

CIE 168:2005, Criteria for the evaluation of extended-gamut colour encodings 244 

IEC 62977-2-1:2021, Electronic displays – Part 2-1: Measurements of optical characteristics – 245 

Fundamental measurements 246 

IEC 62977-3-5:2023, Electronic displays – Part 3-5: Evaluation of optical performance – Colour 247 

capabilities 248 

ITU-R BT.2020, Parameters values for ultra-high definition television systems for production 249 

3 Terms, definitions, and abbreviated terms 250 

3.1 Terms and definitions 251 

For the purposes of this document, the terms and definitions given in IEC 60050-845, IEC 62341-1-2, 252 

and the following apply.  253 

ISO and IEC maintain terminological databases for use in standardization at the following addresses: 254 

• IEC Electropedia: available at https://www.electropedia.org 255 

• ISO Online browsing platform: available at https://www.iso.org/obp   256 
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3.1.1  257 

signal pixel 258 

smallest encoded picture element in the input image  259 

3.1.2  260 

pre-gamma average picture level 261 

average input level of all signal pixels relative to an equivalent white pixel driven by a digital  RGB input 262 

Note 1 to entry: Unless otherwise stated, the pre-gamma average picture level (APL) will simply be referred to as  average 263 
picture level in this document.  264 

Note 2 to entry: The APL will normally be expressed as a percentage, where a full white screen at maximum drive level would 265 
be 100 % APL.  266 

Note 3 to entry:  It is noted that the tone rendering curve may not have a power law function with a well -defined exponent 267 
(gamma). 268 

3.1.3  269 

average light level 270 

ALL 271 

average light of the input signal on all pixels 272 

Note 1 to entry: ALL, which is calculated by averaging of post-EOTF signal pixels, is also called as the post-EOTF APL. 273 

3.2 Abbreviated terms 274 

ALL average light level 275 

APL  average picture level 276 

CCT correlated colour temperature 277 

CIE Commission Internationale de L’Eclairage (International Commission on Illumination)  278 

CIELAB  CIE 1976 (L*a*b*) colour space 279 

CMY cyan, magenta, and yellow 280 

DRCR dark room contrast ratio 281 

DUT device under test 282 

eDP embedded display port 283 

LMD light measuring device 284 

LUT  look-up table 285 

MIPI mobile industry processor interface 286 

PMOLED  passive matrix organic light-emitting diode 287 

RGB red, green, and blue 288 

RGBCMY  red, green, blue, cyan, magenta, and yellow 289 

SPD spectral power distribution 290 

sRGB  standard RGB colour space as defined in IEC 61966-2-1 291 

TCON timing controller 292 

UCS  uniform chromaticity scale 293 

WRGB  white, red, green, and blue 294 

4 Structure of measuring equipment 295 

The system diagrams and/or operating conditions of the measuring equipment shall comply with the 296 

structure specified in each item. 297 
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5 Standard measuring conditions 298 

5.1 Standard measuring environmental conditions 299 

Measurements shall be carried out under the standard environmental conditions as follows: 300 

– temperature: 25 ºC ± 3 ºC 

– relative humidity: 25 % RH to 85 % RH 

– atmospheric pressure:  86 kPa to 106 kPa 

 301 

When different environmental conditions are used, they shall be noted in the report. 302 

5.2 Standard measuring dark room conditions 303 

The luminance contribution from unwanted background illumination reflected off the test display shall 304 

be less than 1/20 of the display’s black state luminance. If these conditions are not satisfied, then 305 

background subtraction is required, and it shall be noted in the test report. In addition, if the sensitivity 306 

of the LMD is inadequate to measure 1/20 of the black level, then the lower limit of the LMD shall be 307 

noted in the test report. 308 

5.3 Standard setup conditions 309 

5.3.1 General 310 

Standard setup conditions are given below in 5.3.2, 5.3.3 and 5.3.4. Any deviations from these 311 

conditions shall be reported. 312 

5.3.2 Adjustment of OLED display modules 313 

The display shall be measured at its factory default settings. If other settings are used, they sha ll be 314 

noted in the test report. These settings shall be held constant for all measurements, unless stated 315 

otherwise. It is important, however, to make sure that not only the adjustments are kept constant, but 316 

also that the resulting physical quantities remain constant during the measurement. This is not 317 

automatically the case because of, for example, warm-up effects. 318 

5.3.3 Starting conditions of measurements 319 

Measurements shall be started after the OLED displays and measuring instruments achieve stability. It 320 

is recommended that, when the display is first turned on, it be operated for at least 30 min with a loop 321 

of colour patterns rendered on the screen. Sufficient warm-up time has been achieved when the 322 

luminance of the test feature to be measured varies by  less than ±3 % over the entire measurement 323 

method for a given display image. 324 

5.3.4 Measuring equipment requirements 325 

5.3.4.1 General conditions 326 

Light measurements shall generally be made in terms of photometric or colorimetric units for a CIE 1931 327 

standard colorimetric observer as defined in CIE S 014-1. Luminance can be measured by a photometer, 328 

and CIE tristimulus values (X, Y, Z) or CIE chromaticity coordinates by a colorimeter. A 329 

spectroradiometer can also obtain photometric and colorimetric values through a numerical conversion 330 

of the measured spectral radiance data (see for example [1]1). A telescopic LMD, where the LMD is not 331 

in direct contact with the screen, shall be used without an illumination source. The following 332 

requirements are given for these instruments:  333 

a) The LMD shall be a luminance meter, colorimeter, or a spectroradiometer. The spec troradiometer 334 

shall be capable of measuring spectral radiance over at least the 380  nm to 780 nm wavelength 335 

range, with a maximum bandwidth of 10 nm for smooth broadband spectra.  For OLED primaries with 336 

a bandwidth ≤ 25 nm, the maximum bandwidth shall be ≤ 5 nm. The spectral bandwidth of the 337 

 
1  Numbers in square brackets refer to the Bibliography.  
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spectroradiometer shall be an integer multiple of the sampling interval. For example, a 5 nm 338 

sampling interval can be used for a 5 nm or 10 nm bandwidth. 339 

Ensure that the LMD has enough sensitivity and dynamic range to perform the required task. The 340 

measured LMD signal shall be at least ten times greater than the dark level (noise  floor) of the LMD, 341 

and no greater than 85 % of the saturation level. 342 

b) The LMD shall be focused on the image plane of the display and generally aligned perpendicularly 343 

to the display surface at the centre of the measurement field, unless stated otherwise.  344 

c) The relative uncertainty and repeatability of all the measuring devices shall be maintained by 345 

following the instrument supplier’s recommended calibration schedule. 346 

d) The LMD integration time shall be an integer number of frame periods, synchronized to the frame 347 

rate, or the integration time shall be greater than one hundred frame periods. 348 

e) If LMD measurements are taken for displays with impulse driving or duty driving, the high peak 349 

luminance of these displays can cause detector saturation errors. The accuracy of these 350 

measurements can be checked by attenuating the light with a neutral -density filter. If the change in 351 

signal amplitude of the detector is proportional to the transmittance of the neutral-density filter, then 352 

there are no detector saturation errors. This method is for measuring the maximum time-averaged 353 

full-screen luminance. 354 

When using LMDs, stray light within the LMD (e.g. lens flare, veiling glare), and non-uniformities of 355 

sensitivity across detector area should be considered.  Also, when measuring black regions, stray light 356 

from adjacent bright regions of the displays can introduce significant errors. The stray light can be 357 

significantly reduced by using a frustum (see Annex C). 358 

In addition to LMDs that form an average value for the measured quantity over the measurement field 359 

under consideration (i.e. spot photometers, see Figure 1), there are imaging LMDs which give a value 360 

(or an array of values, e.g. R, G and B) for each individual area-element on the DUT. Such LMDs can 361 

replace a sequential mechanical scan of the surface of a display by an image of the entire active area 362 

of the DUT, and a subsequent evaluation of the data.  363 

When imaging LMDs are used, a flat-field correction shall be applied to the LMD at the measuring 364 

distance. 365 

  366 

Figure 1 – Layout diagram of measurement setup 367 

5.3.4.2 High pixel count matrix displays (≥ 320 pixels × 240 pixels) 368 

The following applies for high pixel count matrix displays: 369 
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a) When measuring matrix displays, the light-measuring devices should be set to a measurement field 370 

that includes more than 500 pixels. For LMDs with a circular measurement field, this would be 371 

equivalent to a disk with a diameter greater than 25 display pixels. If smaller measurement areas 372 

are necessary, photometric and colorimetric equivalence to 500 pixels shall be confirmed  and noted 373 

in the test report. 374 

b) For small displays, the recommended measuring distance is between 20  cm to 50 cm. For larger 375 

displays, the measurement area shall contain at least 500 pixels.  The measurement area contains 376 

at least 500 pixels. The measuring distance shall be noted in the report.  377 

c) The angular aperture shall be less than or equal to 5°, and the measurement field angle shall be 378 

less than or equal to 2° (see Figure 1). 379 

d) The display shall be operated at its design field frequency. When using separate driving signal 380 

equipment to operate a panel, the drive conditions shall be noted in the report.  381 

5.3.4.3 Low pixel count matrix displays (< 320 pixels × 240 pixels) and segmented displays 382 

The following applies for low pixel count matrix displays:  383 

a) Low pixel count displays can contain fewer than 500 pixels. When the number of pixels in the 384 

measurement field is less than 500, it shall be noted in the report. The angular aperture shall be 385 

less than or equal to 5°, and the measurement field angle shall be less than or equal to 2°. The 386 

measurement conditions used shall be recorded. 387 

b) For segment displays, the angular aperture shall be less than or equal to 5°, and the measurement 388 

field angle shall be less than or equal to 2°. All measurements shall be performed at the centre of a 389 

segment with the measurement field completely contained within the segment.  390 

c) For small displays, the recommended measuring distance is between 20  cm to 50 cm. For larger 391 

displays, follow the manufacturer’s recommended viewing distance. For larger displays, the 392 

measurement area shall contain at least 500 pixels. The measuring distance shall be noted in the 393 

report.  394 

5.4 Standard locations of measurement field 395 

Luminance, spectral distribution and/or tristimulus measurements may be taken at several specified 396 

positions on the display surface. The standard measurement locations are identified by positions P1 to 397 

P9 in the active area, as illustrated in Figure 2. The active screen area is divided into nine equal-sized 398 

boxes, with the measurement area centred within each box and identified by the corresponding 399 

numbering shown in Figure 2. Each box is 1/3 of the width (W) and height (H) of the active area. Centre 400 

screen measurements are taken at position P5. The display or detector shall be translated in the 401 

horizontal and vertical  directions to perform measurements at the desired display positions, with all 402 

measurements taken normal to the screen. Any deviation from the standard positions above shall be 403 

recorded. 404 
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 405 

Figure 2 – Standard measurement positions in the display active area 406 

5.5 Standard test patterns 407 

The characterization of display luminance and colour can depend on the display test pattern. Therefore, 408 

several standard test patterns are given to help make the measurements more realistic to actual use 409 

cases (see Annex E). Additional test patterns may also be used (see Annex F). The standard test 410 

patterns use the scaling illustrated in Figure 3. The display is divided into a 3 × 3 array of rectangular 411 

areas, each of which has sides that are 1/3 of the dimension of the height and width of the screen active 412 

area. Each of these nine rectangular areas can then be further subdivided into smaller rectangles, as 413 

demonstrated in the upper left-hand corner of Figure 3 . The smallest subdivision would yield a 414 

rectangular box that has dimensions of 1/9 of those of the active area of each region of the 3 × 3 array. 415 

 416 

Figure 3 – Test pattern scaling used to define the area size of 417 

the coloured rectangles in the active area of the display 418 
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The standard test pattern for basic primary luminance and colour measurements shall use the low APL 419 

loading example of the colour tile test patterns il lustrated in Figure 4. In this case, coloured rectangular 420 

boxes, with 1/9 of the dimensions of the active area, are centred on the nine standard active area 421 

locations on a black background. The red, green, and blue boxes are driven at the maximum input  signal 422 

levels for the primary channels. For example, the red box is driven at the  maximum input signal for the 423 

red channel, while the green and blue channels are at their minimum signal level. The white boxes are 424 

driven at their maximum red, green, and blue channel inputs. Each colour tile pattern is identified by the 425 

initials CT (colour tile) and the colour of the centre box. The patterns in Figure 4 are identified as CTR, 426 

CTG, CTB, and CTW starting at the upper left-hand pattern and moving clockwise.  427 

 428 

Figure 4 – Low APL loading series of red, green, blue, and white test  patterns used for basic 429 

luminance, colour, and uniformity measurements  430 

The area scaling of the coloured rectangles is adjusted to manipulate the APL loading on the display. 431 

The amount of APL loading is input-referred, assuming it is an RGB digital input. The percent APL is 432 

defined as:  433 

 ( ) 1APL % 100

N
ii

PL

N

== 


  (1) 

 434 

where the summation is over all pixels in the active area, PLi is the normalized signal pixel level of the ith 435 

pixel relative to maximum white level, and N is the total number of pixels. A 100 % APL would be 436 

represented by all pixels in the active area at maximum white level.  This would be implemented by 437 

setting the levels for the red, green, and blue input channels to their  maximum values. A single primary 438 

colour (e.g. red) rendered on a full  screen would have 1/3 of the APL of a full white screen. If it is 439 

assumed that the red, green, and blue areas correspond to 1/3 of the APL of the white areas, then the 440 

APL for each pattern in Figure 4 is (starting at the upper left-hand corner and going clockwise) 5,3 %, 441 

5,3 %, 5,3 %, and 6,2 %. The average APL for the four patterns in Figure 4 is 5,6 %. An example 442 

calculation of the top left pattern in Figure 4 is given by:  443 

Full document details: 23/30475452 DC

http://www.avadocuments.com/doc/23-30475452-dc
http://www.avadocuments.com/doc/23-30475452-dc


IEC CD 62341-6-1 ED4 © IEC 2023 – 15 – 110/1533/CD 
  

 
[(7 primary colours × 1/3 of white) + (2 white boxes × 3 / 3 of white)] 

× [(1 / 9)2 fractional area of boxes] = 5,3 % APL 
(2) 

 444 

Higher loading versions of the colour tile pattern are illustrated in Figure 5. The sequence of four-colour 445 

tile patterns at the medium loading geometry would give an av erage APL equivalent of 22 %, whereas 446 

the high loading pattern would give an average APL equivalent  of 50 %.  447 

 448 

NOTE The corresponding CTG, CTB, and CTW patterns are of similar size but have green, blue, and white, respectively, in 449 
the centre box. 450 

Figure 5 – Medium (top) and high (bottom) APL loading versions of CTR pattern  451 

Full document details: 23/30475452 DC

http://www.avadocuments.com/doc/23-30475452-dc
http://www.avadocuments.com/doc/23-30475452-dc

