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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ORGANIC LIGHT EMITTING DIODE DISPLAYS -

Part 1-2: Terminology and letter symbols

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object /0 is to promote

this end and in addition to other activities, IEC publishes International Standards§, Yechnical ‘§pecifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (he eferred Yo as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IE( Lo 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.

4) In order to promote international uniformity, 1¥ i s itttes”undertake to apply IEC Publications
transparently to the maximum extent posgible |n th' ional and regional publications. Any divergence
between any IEC Publication and the corre i er regional publication shall be clearly indicated in
the latter.

7) No liability shall 4 S
members of its te atftonal Committees for any personal injury, property damage or
other damage of an S ether direct or indirect, or for costs (including legal fees) and
expenses arising ot i ge of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn e references cited in this publication. Use of the referenced publications is
indispensable for ion of this publication

9) Attentio o thte pyssibility that some of the elements of this IEC Publication may be the subject of
patentrights s a held responsible for identifying any or all such patent rights

International IEC 62341-1-2 has been prepared by IEC technical committee 110

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

FDIS Report on voting
110/125/FDIS 110/132/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 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 DISPLAYS -

Part 1-2: Terminology and letter symbols

1 Scope

This part of IEC 62341 gives preferred terms, their definitions and symbols for organic light
emitting diode (OLED) displays; with the object of using the same terminology when
publications are prepared in different countries.

2 Terms and definitions

2.1 Classification of terms

Terms for organic light emitting diode (OLED) display

a) Fundamental terms

b) Terms related to physical properti
c) Terms related to constructive elements
d) Terms related to performances and

e) Terms related to pr

2.2 Fundamental ter

221
active matrix (a

matrix driving metha
diode or transistor

223
alphanumeric display
display that is able to show a limited set of characters comprising at least letters and Arabic
numerals

224

area-colour display

display in which the display panel is partitioned into several parts, each one shows a colour
different from each other

225

bottom emission

device structure, in which almost all light emitted passes through a substrate on which organic
electroluminescent layers are made
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2.2.6
bottom emission display
display using bottom emission structure

2.2.7
constant-current driving
driving method where a constant current is applied to each pixel or subpixel

2.2.8
constant-voltage driving
driving method where a constant voltage is applied to each pixel or subpixel

229
display with a bright background
display showing dark images on a bright background

2.2.10
display with a dark background
display showing bright images on a dark background

2.2.11
doping method
method of adding a small quantity of djffe

2.2.12
driving method
specific method for activa

2.213

flexible displa
display that is mechanically flexible

2.2.16

full-colour display

display capable of showing at least 3 primary colours, the colour gamut of which includes a
white area (e.g. containing D50, D65, D75) and having at least 64 grey scale per primary

2.2.17

matrix display

display consisting of regularly arranged pixels and/or subpixels, e.g. arranged in rows and
columns

2.2.18
molecular organic light emitting diode display
organic light emitting diode display composed of organic (small) molecules
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2.2.19
monochrome display
display capable of reproducing only one colour

2.2.20
multi-colour display
display other than monochrome display and full-colour display

2.2.21

multiplex driving

driving method of time-share driving in which one common electrode is addressed to more
than two pixels or subpixels

2.2.22

organic electroluminescence

OEL

emission from organic materials by recombination of neg pe ely” charged

carriers when forward electric bias is applied

2.2.23

organic electroluminescent display
OEL display

display showing visual information using

2.2.24

organic light emitting diode
OLED

light emitting diode in whichNjght i

2.2.25

organic light emitting
OLED display @
display incorpora
2.2.26

organic light

organic light'e

device desSign

2.2.27
organic light em g diode (display) panel
display panel of an organic light emitting diode display without external drivers

2.2.28

passive matrix addressing

matrix driving method in which each pixel or subpixel is addressed directly by applied signals
on the addressing and data lines

2.2.29
polymer organic light emitting diode
light emitting diode in which light is emitted from polymeric materials

NOTE The term “polymer light emitting diode” is sometimes used.

2.2.30
segment display
display with symbols built-up by fixed patterns and segments
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2.2.31
standard atmospheric condition
standard conditions of atmosphere for tests and measurements

NOTE Generic term of "standard reference atmosphere”, "standard atmospheres for referee" and "standard
atmospheric conditions for measurements and tests".

2.2.32
standard light source
light source that approximates a defined illuminant, such as CIE illuminant A and D65

2.2.33

standard reference atmosphere

reference atmospheric conditions used for standardizing the data meas under different
atmospheric conditions

2.2.34
standard test condition
all of conditions of the environment for tests and measuremeants

2.2.35
static driving
method of driving in which all pixels are activated

)

wan nstantly

2.2.36

top emission
device structure, in which almost all ljg
OLED device is formed on, of a substra

vard) outside from a (top) side, where

2.2.37
top emission display

display using top fmis
2.2.38

transparent displa
display in which f

2.3 Terms related. to’physical properties

2.31
charge carrier density
density of mobile electrons and/or holes in a material

NOTE Expressed in cm-3.

2.3.2

crystallization temperature

temperature at which material changes into crystalline state when it is cooled from liquid state,
molten state or solution form

NOTE In case of amorphous material, the temperature at which material changes into partly or wholly crystalline
state.

2.3.3
electroluminescence spectrum
spectral distribution of the light emitted by the process of electroluminescence Documents

Document Sharing Hub

Full document details: IEC 62341-1-2 2007


http://avadocuments2026.com/doc/iec-62341-1-2-2007
http://avadocuments2026.com/doc/iec-62341-1-2-2007

62341-1-2 © |IEC:2007 -9-

2.34
electron affinity
energy between the vacuum level and the bottom of the conduction band

NOTE Expressed ineV.

2.3.5
energy level
discrete energy state of the atom or the molecule or the exciton

2.3.6

external quantum efficiency
ratio of the number of the photons emitted from an organic light emitting gi
number of the injected electrons or holes

de divided by the

NOTE An external quantum efficiency is indicated as a product of an internal quap d\an external

light out-coupling efficiency.

2.3.7

fluorescence yield (efficiency)
ratio of the number of fluorescent photons divided by th
material

absorbed into the

2.3.8
fluorescence

2.3.9
glass transition temperatu
temperature at which ar
solidified supercooled li

NOTE This temperajure deperids\o
coefficient.

2.3.10
highest occupie®
HOMO
highest molet

2.3.11
injection barrie
energy barrier of arrier injection at the interface of organic layer and organic layer or at
the interface of organic layer and electrode

2.3.12

internal quantum efficiency

ratio of the number of the photons produced from the electric charges injected from the
electrode divided by the number of the injected electrons or holes

NOTE An internal quantum efficiency is indicated as a product of a recombination probability of electrons and
holes, an efficiency of exciton generation through carrier recombination and an efficiency of photon generation
from exciton.

2.3.13

ionization potential

minimum energy required to remove an electron from a specified atom or molecule to such a
distance that there is no electrostatic interaction between ion and electron

NOTE ExpressedineV.
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2.3.14

lowest unoccupied molecular orbitals

LUMO

lowest molecular orbitals unoccupied by electrons

2.3.15
material purity
amount of the desired substance within a material product

NOTE Expressed in wt%.

2.3.16

melting point

temperature at which the solid state material maintains equilibrium bet quid state and
solid state at a certain pressure

NOTE Usually at 1013 hPa.

2.3.17
mobility

NOTE Expressed in cm2V's™.

2.3.18
optical axis

plates and retarders

2.3.19
phosphorescence yield «
ratio of the number of
into the material

2.3.20
phosphorescence

2.3.22
polarization axis
direction of electrical field vector of polarized light

2.3.23

quantum efficiency

ratio of the number of generated photons divided by the number of input photons or injected
electric charges

2.3.24
quantum yield

NOTE See quantum efficiency.

2.3.25

sheet resistance

electrical resistance of a conductive thin film with a square shape; measured from @pe side of

the square to the opposite side ocuments
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NOTE Defined as Rs=p/d, where p: resistivity coefficient, d: thickness.

2.3.26
square resistance

NOTE See sheet resistance.

2.3.27
surface roughness
degree of roughness of surface or interface

NOTE Usually, expressed in mean square deviation per cm?2 of surface height measured by AFM or similar
method.

2.3.28

work function

minimum energy required to remove an electron from the Fermi leyg
vacuum level

tal into the

NOTE Expressed ineV.

2.4 Terms related to constructive elements

2.41
amorphous silicon
solid-state silicon without distinct cryst

NOTE Carrier mobility is rather low compared

2.4.2
anode
electrode, which supplies b

243
anode separator

rib to electricall
light emitting dioded]

2.4.4
bank

245
black matrix
film-like structure that absorbs ambient or internally scattered light

2.4.6

buffer layer

general term used to describe a layer inserted in the device structure which may be used, for
example, to improve current injection or reduce surface roughness

247
cathode
electrode, which supplies electrons to an organic light emitting diode display panel

2.4.8
cathode separator
rib to electrically separate each cathode from the adjacent cathode in a passive matrix

organic light emitting diode display panel
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249

circular polarizer

optical component consisting of a linear polarizer and 1/4-wavelength retarder plate which
transforms the component of incoming light parallel to the polarizer, into circularly polarized
light

2.4.10

colour changing medium

medium containing fluorescent dyes that absorb emission energy of organic electro-
luminescence and re-emit photons with longer wavelength than the absorbed photons

2.4.11
colour filter
material that selectively absorbs, reflects, and transmits light of specifi

2.4.12
common electrode
a) electrode connected to all segments in a segmen

2.4.13
data electrode

2.4.14

dopant
different materid
such as enhancemé

resistance

¥’'small quantity to improve device characteristics
oy, spectrum change of emission, and decreasing of

discretecelevtrode pixel or subpixel in an active matrix display, which is separated
from the si ine by a switching device such as TFT

2.4.16
driver
circuits that supply signal- and scanning voltages and/or currents to a display panel

NOTE There are two types of drivers, a scanning electrode (row electrode) driver and a signal electrode (column
electrode) driver, in a matrix display.

2.4.17

electron blocking layer

organic layer that blocks the flow of electrons in an organic light emitting diode with multilayer
structure; usually an organic material with smaller electron affinity than the electron
transporting layer

2.4.18

electron injection layer

layer inserted between a cathode and an electron transport layer to efficiently inject electrons
from the cathode into the organic layer in an organic light emitting diode

Documents

Document Sharing Hub

Full document details: IEC 62341-1-2 2007


http://avadocuments2026.com/doc/iec-62341-1-2-2007
http://avadocuments2026.com/doc/iec-62341-1-2-2007

62341-1-2 © |IEC:2007 -13 -

2419

electron transport layer

layer that efficiently transports electrons injected from a cathode into a light emitting layer in
an organic light emitting diode

2.4.20

encapsulation

enclosing device/structure to protect the organic layers and the electrodes from humidity
and/or oxygen

24.21
encapsulation/cover glass
glass to protect the organic layer and the electrodes from humidity and/or

2.4.22

exciton blocking layer
organic layer with a wide energy band gap that blocks excito ~ incorporated
in an organic light emitting diode for confining triplet excitong_i

2.4.23

gate electrode
electrode which controls or connects with a gate_te
display

3 stor in an active matrix

2.4.24
getter
material that helps maintain vacuum| by
surfaces in vacuum

dsorbing gases outgassing from the

2.4.25

hole blocking layer
layer inserted e
probability of recegrbingt
2.4.26

hole injectiop

2.4.27
hole transport layer
layer that efficiently transports holes injected from an anode into a light emitting layer in an
organic light emitting diode

2.4.28
host material
material that provides a mechanical/electrical matrix for the dopants

2.4.29

insulating layer

insulator formed below the cathode separator to prevent electrical short between anodes and
cathodes

2.4.30
light emitting layer
layer that emits light by recombination of electrons and holes
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2.4.31
low temperature polysilicon
poly-crystalline silicon fabricated at substrate temperature below 450 °C

2.4.32

microlens (array)

optical lenses fabricated close to pixels in order to enhance the out-coupling efficiency of
emission

2.4.33

molecular material
organic materials used for an organic light emitting diode, often indicate
with molecular weight of less than 2 000

organic materials

NOTE Different molecular materials are used for carrier injection, carrier transporf, a i a multilayer
form.

2.4.34
multi-layer organic structure
structure that has multiple organic layers to improve emissq

2.4.35
OLED controller

NOTE It may process display signals such as_a

2.4.36
panel substrate
supporting material, ge

formed

2.4.37
passivation
method to pro

2.4.38
polymer ma
organic materia

materials with motecular weight of higher than 10 000

NOTE Different polymer materials are used for carrier injection, carrier transport, and emission in a multiplayer
form.

2.4.39

protection sheet

plastic sheet that protects a display panel surface from mechanical harm during fabricating
and/or shipping an organic light emitting diode display

2.4.40
scanning electrode
electrode connected to the scanning signal in a matrix display

2.4.41
sealant
adhesive for encapsulation
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2.4.42
segment electrode
a) electrode forming a part of alphanumeric characters and/or fixed patterns in a segment
display

b) data or signal electrode in a passive matrix display
2.4.43

single layer structure
structure of an organic light emitting diode, that has single organic layer

NOTE The single layer has all functions like electron transport, emission or hole transport.

2.4.44
source electrode
electrode which connects with a source terminal of a transistor in an ag

2.4.45

storage capacitor
capacitor to keep a gate voltage of driving TFT to maintain s
or subpixel in an active matrix display

2.4.46

substrate
bare sheet material used as the base s
display

2.4.47

thin film diode

TFD

diode formed on the s

2.4.48 9
thin film transist

TFT
transistor formed

2.4.49
transpadent
layer that

NOTE A typical matecial igITO (indium tin oxide).

2.4.50
transparent electrode
electrode that has both electric conductivity and transmission of light

NOTE A typical material is ITO (indium tin oxide).

2.5 Terms related to performances and specifications

2.5.1

acceleration coefficient

ratio of the lifetime of an organic light emitting diode under normal use and lifetime under
accelerated conditions

252
accelerated test
test under accelerating conditions to estimate the operational lifetime within a shorfipecuments
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253
active area
area that has a display function on the substrate of an organic light emitting diode display

254

addressability

number of pixels in the horizontal and vertical directions, that can have their luminance and
chromaticity changed

NOTE Usually expressed in the number of horizontal pixels by the number of vertical pixels. This term is not
synonymous with resolution.

2.5.5

afterimage
phenomenon in which an image of the previous display persists for a ghe
switching

2.5.6

amplitude modulation

method for generating grey scale by modulation of the amp
at constant pulse width

2.5.7

anti-glare (treatment)

treatment performed on a flat-panel
top surface layer to induce scattering

2.5.8

anti-reflection
treatment performed on 4
by coating of film havi

2.5.9 Q
aperture ratio

pixel area

NOTE Fill factg

2.5.10
aspect ra

ratio of active~a dth™o active area height, for example 4:3 or 16:9

2.5.11

bezel opening area

all the area surrounded by a bezel that can be recognized in an organic light emitting diode
display

2512
bright failure
defective dot brighter than the specified display luminance

2.5.13
bright spot
local area brighter than the specified display luminance
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2.5.14

bubble

bubble-shape defect consisting of a cavity in sealing material or paste of a protective film or a
polarizer

2.5.15

chromaticity

property of a colour stimulus defined by its chromaticity coordinate, or by its dominant or
complementary wavelength and purity taken together

2.5.16
close dot failure
dot failures within a specified distance of each other

2517
colour gamut

NOTE See colour reproduction range.

2.5.18
colour non-uniformity

phenomenon in which luminance or chromaticity diffef from one ps ascreen to another

NOTE Colour non-uniformity refers in particular to differe

2519
colour reproduction range

points.

2.5.20
contrast ratio
ratio of white |
display

NOTE This ratio is

a chromaticity diagram™th€ temperature corresponding to the point on Planckian locus that is intersected by the
agreed isotemperature line containing the point representing the stimulus.

2.5.22

cross-talk

unwanted luminance on a part of a display area produced by an image displayed on another
part of the display

2.5.23

current modulation

method for variation of the intensity of emission in organic light emitting diode displays by
variation of the amplitude of the driving current

2.5.24
dark failure
defective dot darker than the specified display luminance or non-emissive
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