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INTERNATIONAL ELECTROTECHNICAL COMMISSION

DISPLAY TECHNOLOGIES -
LCD, PDP AND OLED -
OVERVIEW AND EXPLANATION OF
DIFFERENCES IN TERMINOLOGY
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ational electrotechnical committees (IEC National Committees). The object of IEC s ‘to

hical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to

Frnmental organizations liaising with the IEC also participate in this preparationi.lEC collaborate

ement between the two organizations.

ormal decisions or agreements of IEC on technical matters express, as, nearly as possible, an inte
bnsus of opinion on the relevant subjects since each technical cemmittee has representation
ested IEC National Committees.

Publications have the form of recommendations for international use and are accepted by IEC

cations is accurate, IEC cannot be held responsible for the way in which they are used or
terpretation by any end user.

parently to the maximum extent possible in théiry national and regional publications. Any di

tter.

Ces carried out by independent certifi€ation bodies.

ers should ensure that they have'the latest edition of this publication.

hses arising out of .the-publication, use of, or reliance upon, this IEC Publication or any o
cations.

tion is drawn to.the” Normative references cited in this publication. Use of the referenced public
bensable for the-correct application of this publication.

tion is drawn to the possibility that some of the elements of this IEC Publication may be the s
t rights. }\EC shall not be held responsible for identifying any or all such patent rights.

i task of IEC technical comm|ttees is to prepare Internat|onal Standards How

nternational Electrotechnical Commission (IEC) is a worldwide organization for standardization’egmprising

promote

hational co-operation on all questions concerning standardization in the electrical and electrohic flelds. To
end and in addition to other activities, IEC publishes International Standards, Technical“Speciffications,

as “IEC

cation(s)”). Their preparation is entrusted to technical committees; any IEC National\ Committee interested
e subject dealt with may participate in this preparatory work. International;' governmental gnd non-

closely

the International Organization for Standardization (ISO) in accordance Mith~conditions deternpfined by

national
from all

National

mittees in that sense. While all reasonable efforts are made\to ensure that the technical conter|t of IEC

for any

der to promote international uniformity, IEC National Committees undertake to apply IEC Pullications

ergence

ben any IEC Publication and the corresponding«national or regional publication shall be clearly indjcated in

tself does not provide any attestation of.'€onformity. Independent certification bodies provide cqnformity
Esment services and, in some areas, access to IEC marks of conformity. IEC is not responsiblg for any

bbility shall attach to IEC orsits\directors, employees, servants or agents including individual experts and
pers of its technical committees and IEC National Committees for any personal injury, property dgmage or
damage of any natureywhatsoever, whether direct or indirect, or for costs (including legal f¢es) and

her IEC

ptions is

ibject of

ever, a
llected

data of a different kind from that wh|ch is normally publlshed as an International Standard for
example "state of the art".

IEC 62728, which is a technical report, has been prepared by IEC technical committee 110:
Flat panel display devices.

The text of this technical report is based on the following documents:

Enquiry draft Report on voting
110/301/DTR 110/320/RVC

Full information on the voting for the approval of this technical report can be found in the
report on voting indicated in the above table.
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

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.
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INTRODUCTION

Traditionally each display technology (LCD, PDP and OLED) has developed its standards
independently. However because of the common applications for these technologies (e.g. TV),
the differences in the terms and measurement methods used by the different technologies are
causing confusion.

In 2007, TC110 decided to establish a study group to address these issues. This group
decided to initially address the differences in terminology. Experts representing each working
group (working group No.2: LCD, No.4: PDP, and No.5: OLED) agreed to work toward
harmonizing their terminology standards at the maintenance time.

Cases| were found where a standard term differed from International Electroteghnical
Vocabdlary (IEV), which is used by IEC for basic definitions.

In the ¢ase where agreement on harmonization could not be reached the study group decided
to explpin the reason for the disagreement.

This tefchnical report explains the differences of the definitions for”10*terms and the rgasons
why they are different. It is expected that this report will help consumers to understand these
differemces and to use these technical terms without confusion.
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DISPLAY TECHNOLOGIES -
LCD, PDP AND OLED -
OVERVIEW AND EXPLANATION OF
DIFFERENCES IN TERMINOLOGY

field such as liquid crystal displays (LCD), plasma displays (PDP), and orga
j diode displays (OLED). The definitions of technical terms are individually“sp
ifferent standards:

Liid crystal display: IEC 61747-1
sma display: IEC 61988-1
anic light emitting diode display: IEC 62341-1-2.

011(E)

panel
ic light
ecified

This rgport explains the background and reasons for the differénees, but does not infroduce

new de

2 Ng

The fo
For da
of the 1

IEC 60
IEC 61
specifi
Amend

IEC 61

IEC 62
symbo

finitions or terms.

rmative references

lowing referenced documents are indispensable for the application of this dog
ed references, only the edition cited applies. For undated references, the latest
eferenced document (including any amiendments) applies.

050-845:1987, International Electrotechnical Vocabulary. Lighting

747-1:1998, Liquid crystal—-and solid-state display devices — Part 1. (
bation
ment 1 (2003)

088-1:2003, Plasma display panels — Part 1: Terminology and letter symbols

341-1-2:2007; Organic light emitting diode displays — Part 1-2: Terminology an
§

ument.
edition

beneric

o letter
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3 Covered terms

In this document, explanations on the following terms are provided.

Term Subclause
active area 4.2.1
addressing 4.2.2
aspect ratio 4.2.3
contrast ratio 4.2.4
luminance lifetime 4.2.5
luminous efficacy 4.2.6
luminous efficiency 4.2.7
quantum efficiency 4.2.8
screen area 4.2.1
viewing angle 4.2.10
viewing direction 4.2.10
viewing angle range 4.2.10

4 Explanation

4.1 Seneral

Hereaffer the standards of terms and .definitions are indicated

IEC 60p50-845:1987, [LCD] for IEC 617472421998 (and Amendment 1:2003),

IEC 61P88-1:2003, and [OLED] for IEC 62341-1-2:2007, respectively.
Note that some definition texts were simplified by omitting Notes.

Each clause consists of:

— defjned word(s)
— defjnition in the standard [IEV], [LCD], [PDP], or [OLED]
— issles, and

— expglanation.

as

[E
PO

/] for
P] for



https://iecnorm.com/api/?name=69c8cfa5fa4b58c354778a2502787d6f

4.2 Items
4.2.1
active area

screen area

TR 62728 © IEC:2011(E)

Definition in [LCD]

Definition in [PDP]

Definition in [OLED]

active area

part of a display screen area
delimited by picture elements

screen area

maximum image reproducing area
of the device

active area

area that has a display function on
the substrate of an organic light
emitting diode display

TSSHE

[PDP].

“Active|area” and “screen area” are often used with the same meaning but are defined differently for [LCDJ] and

Explanation

harmorjization.

“Active|area” and “screen area” are often used with the same meaning. Sometimes “active/area” can be
regardg¢d as only an area covered by “active” pixels, omitting non-active pixels. To avoid this ambiguity, PDP

expertq agreed to use the term “screen area” instead, which is more familiar in the market. Since “active drea”
has alsp been often used, a note “sometimes called as active area” was added to [PBP] standard for

4.2.2
addregsing
Definition in [LCD] Definition in{{PDP] Definition in [OLED]
addressing addressing

selecting the pixels in space and/or
time fof activation or deactivation

setting or changing the state of a
subpixel with-an address pulse

Issue

“Addregsing” is a basic action of the display~The definition of [LCD] and [PDP] could not be harmonized.

Explanation

13
=
—

For LC
Howev
the sta
devices

Since gddressing principles for LCDand PDP are quite different, the words for definition need to be differ

D, the word “activation” is,most suitable to express how to fix the selected pixels to display an ima
er this would not be a-eorrect wording for a PDP. A PDP has inherent memory in each subpixel, an
e of this memory must/be altered. This is not an “activate” or “deactivate” operation. Most other di
do not have this memory effect.

()

s
play

4.2.3
aspect

ratio

Definition in [LCD] Definition in [PDP] Definition in [OLED]

aspect ratio

ratio of screen width to screen
height

aspect ratio

ratio of active area width to active
area height, for example 4:3 or
16:9

Issue

Explanation

See “active area” (4.2.1)
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4.2.4
contrast ratio

Definition in [LCD]

Definition in [PDP]

Definition in [OLED]

contrast ratio

the ratio between the higher, Ly
and lower, L, luminances that
define the feature to be detected,
measured by contrast ratio CR,

defined as: CR= i—”
L

contrast ratio

ratio of white luminance to black
luminance of the image, including
light reflected from the display

contrast ratio

ratio of white luminance to black
luminance of the image, including
light reflected from the display

for PDH

and OLED, it is suitable to define “contrast ratio” as the ratio between”™white” and “black”.

ISsUe

The definitions in [PDP] and [OLED] are already harmonized, however they are different from the definitiop in
[LCD].

Explanation
Generdlly, the fundamental function of an LCD is the switching of two phases between bright and dark phases.
This ddes not directly mean “white” and “black” because there are various types of LCD/which cannot be gimply
regardgd as white-black, for example “blue-mode” (white/blue) or “yellow-mode” (yellow/black). So it is su|table
for [LCP] to define “contrast ratio” as the ratio between two fundamental phases.
Since the current major applications for PDP and OLED are television or display monitor (including mobilq), the
colour pf the highest luminance can be regarded as “white” and the lowest as “black” in most of these cages. So

4.2.5

lumingnce lifetime

Definition in [LCD] Definition in [PDP] Definition in [OLED]

luminance(ifetime luminance lifetime

time period during which the device
continues to function at 50% or
more of its initial luminance

elapsed time required for thg
luminance to decrease to a
specified fraction of the initig
luminance in operation

Issue

[OLED]

defines this word in a<basic manner but [PDP] includes a specific number, “50 %".

Explanation

In the RDP field, “luminance lifetime” has been widely used in specification sheets to express how long a
producf can maintain./uminance larger than 50% (half) of the initial luminance. This is not used solely by PDPs
but ha1 also beenused in various other fields such as lamps, CRTs, and phosphors.

OLED fechnplogy is newly developed and OLED engineers want to use “luminance lifetime” carefully with |other
specifi¢ values of percentages (%) like 30 % or 75 %.

The definition in [OLED] is more general and the one in [PDP] is more specific. “Luminance lifetime” in thd PDP

field always means 50 % luminance lifetime.
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4.2.6
lumino
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us efficacy

Definition in [LCD] Definition in [PDP] Definition in [OLED]

luminous efficacy luminous efficacy
incremental luminous flux total luminous flux from the di

a white display minus the luminous power
flux of a black display) divided by
the incremental power input applied
to the sustain driver for operating
the panel (measured as the white

Uispidy PUOWET TITTTUS U1 UTdUR

display power)

splay

(measured as the luminous flux of divided by the applied electric

Issue

The de

inition in [PDP] uses “incremental power” and excludes “circuitry power” from the efficaeyycalculation.

Explanation

For ma
They h

since ¢
is displ
cause

To mak
efficac

(dischdrge) efficiency of the PDP panel, they needed a metric that removed the power consumed by the c
rcuit power can be quite variable. This is done by subtracting the power consumed when a black ifnage
pyed. There are now many papers using this definition of “luminous efficacy” and so changing it wquld

hve carried out many experiments and written many papers. To focus on imprevement of the lumin

reat confusion.

, such as “panel luminous efficacy”, “module luminous efficacy®, and “power cord luminous efficac

hy years, improvement of luminous efficacy has been the most important subject'fer PDP engineerk.

us

rcuitry

e the meaning of the measurements clear, the PDP committee’defined several types of PDP luminpus

4.2.7
luming

us efficiency

[

Definjtion in Definition in [PDP] Definition in Definition in [IEV]

CD] [OLED]

luminous efficiency luminous efficiency (of radiation)

produced only from the V(1) to the corresponding radiant flu
sustain power applied to the
gas discharge

[, K

[, ) r()-di 4

")

efficiency of visible light ratio of radiant flux weighted accordipg to

=

Issue

The de

finition in [PDP] is not compliant with the definition in [IEV]

Explanation

In [IEV

output

light to

], a basic definition of “luminous efficiency” is provided. The definition is mainly used for radiation

light because the V(4);luminosity factor is multiplied.

light as for [IEV]. In most practical cases, the “luminous efficacy” metric is often used instead of

“luminous efficiency” for quantitative purposes.

phenomena related to conversion from light to light. For example, conversion efficiency of a phosphor used in a
PDP (UV light to visible light) can be handled with this formula. Note that this also assumes visible light for

“Luminous efficiency” in [PDP] means the conversion efficiency from electrical power to visible light, and not
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