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INTERNATIONAL ELECTROTECHNICAL COMMISSION

DISPLAY LIGHTING UNIT -
Part 1-2: Terminology and letter symbols

FOREWORD

1) The |nternational Electrotechnical Commission (IEC) is a worldwide organization for standardization co’lnprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote/intefnational
co-operation on all questions concerning standardization in the electrical and electronic fields.Tothis lend and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publ|cly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publigation(s)). Their
preppration is entrusted to technical committees; any IEC National Committee interested in‘the subject dgalt with
may [participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the Intermational Organizption for
Stangdardization (ISO) in accordance with conditions determined by agreement betwéén the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as neafly as possible, an intefnational
conslensus of opinion on the relevant subjects since each technical committee has representation [from all
interpsted IEC National Committees.

3) IEC [Publications have the form of recommendations for internationaliuse and are accepted by IEC [National
Compittees in that sense. While all reasonable efforts are madeto ‘ensure that the technical contenft of IEC
Publ|cations is accurate, IEC cannot be held responsible for,theé way in which they are used or|for any
misipterpretation by any end user.

4) In ogder to promote international uniformity, IEC National:Committees undertake to apply IEC Pubjications
trangparently to the maximum extent possible in their national'and regional publications. Any divergence petween
any |[EC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

5) IEC ftself does not provide any attestation of conformity. Independent certification bodies provide cgnformity
sment services and, in some areas, access\to IEC marks of conformity. IEC is not responsiblel for any

bility shall attach to IEC or its directors, employees, servants or agents including individual expgrts and
members of its technical committees and IEC National Committees for any personal injury, property damnage or
othef damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fdes) and
expgnses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC

Attention is drawn to the Narmative references cited in this publication. Use of the referenced publications is
ensable for the correct application of this publication.

9) IEC [draws attentionntothe possibility that the implementation of this document may involve the use of (a)
patept(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent frights in
respgct thereof..Asof the date of publication of this document, IEC had not received notice of (a) patent(§), which
may [be required to implement this document. However, implementers are cautioned that this may not r¢present
the |ptest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC
shalll not be held responsible for identifying any or all such patent rights.

L= 4.4
LI

IEC 64595'1'2 ;Idb IL)UUII }JIU[JGICUI IUy II:C thilll;bdi bUIIIIIIittCU
International Standard.

O—Ftectromicdisptays—It is an

This third edition cancels and replaces the second edition published in 2016. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:
a) new terms are added considering recent advances in display lighting unit (DLU) technology;

b) some of the terms and definitions are corrected and revised, particularly to be consistent
with IEC 60050 policy;

c) clause structure is updated for categorizing terms correctly;
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d) some of the figures in informative Annex A and their captions are revised for better
understanding;

e) an informative Annex B is added for pictorial definition of the backlight unit structure.

f) an informative Annex C is added for pictorial definition of the backlight unit varieties and
light-guide plate shapes.

The text of this International Standard is based on the following documents:

Full imlormation on the voting for its approval can be found in the report on voting ihdic

the ab

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

This d
accord
at ww

descriljed in greater detail at www.iec.ch/publications.

A list of all parts in the IEC 62595 series, published underithe general title Display lightin

can be

The co
stabilit
specifi
e rec
o wit

e reyv

Draft Report on voting

110/1698/FDIS 110/1725/RVD

pve table.

bcument was drafted in accordance with ISO/IEC Directives, Pdrt 2, and develd
ance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, {EC Supplement, av
v.iec.ch/members_experts/refdocs. The main document, types developed by IE

found on the IEC website.

ated in

ped in
ailable
FC are

g unit,

to the

mmittee has decided that the contents of this’document will remain unchanged until the
y date indicated on the IEC website under webstore.iec.ch in the data related

c document. At this date, the documentwill be

pnfirmed,

hdrawn, or

sed.

that i
of its

IMPORTANT - The ~colour inside" logo on the cover page of this document indi

I contains colours which are considered to be useful for the correct understa

cates

contents.-Users should therefore print this document using a colour printer.

hding
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DISPLAY LIGHTING UNIT -

Part 1-2: Terminology and letter symbols

1 Scope

This part of IEC 62595 gives the preferred terms, their definitions and symbols, for display

Iightinr units such as h:mklighf units of transmissive and transflective dieplnye and frnntlight

units
publicg

2 Nd¢

The fol
constit
For u
amend

IEC 60
at www

3 Te

3.1

For the
followi

ISO an
addres

e |EC
e |S(

3.2

Terms

followd:

bf reflective displays, with the objective of using standardized terminology|
tions are prepared.

p)rmative references

lowing documents are referred to in the text in such a way that sonte or all of their ¢

dated references, the latest edition of the referenced ,document (includin
ents) applies.

050-845, International Electrotechnical Vocabulary (IEV) — Part 845: Lighting (av
.electropedia.org)

rms and definitions

General

purposes of this document, the-terms and definitions given in IEC 60050-845" 2
ng apply.

d IEC maintain termipology databases for use in standardization at the fo
ses:

Electropedia: available at https://www.electropedia.org/

Online browsing platform: available at https://www.iso.org/obp
Classification of terms

for display lighting units, such as backlight units and frontlight units are classi

when

ontent

Lites requirements of this document. For dated references, onlythe edition cited alpplies.

g any

ailable

nd the

lowing

fied as

a) Fundamental terms (3.3);

b) Terms related to passive optical components (3.4);

c) Terms related to spatio-temporally modulated BLUs (3.5);

d) Terms related to solid-state light sources (3.6);

e) Terms related to light shaping guide in frontlight unit (3.7);

f) Terms related to specifications (3.8);

g) Terms related to backlight dimming (3.9);

h) Terms related to photoluminescent materials (3.10);

1 Identical to CIE 17.4.
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i) Terms related to DLU luminance (3.11).

The following definitions are applied for international standardization of the display lighting units.
For background to the terms in 3.3 to 3.11, refer to [1] to [27]2.

3.3 Fundamental terms

3.3.1

display lighting unit

DLU

lighting_unit for recognition of the displayed images on a non-emissive electronic display device

Note 1 tp entry: A display lighting unit illuminates a spatio-temporal light modulator (STLM or SLM);folveample a
liquid crystal panel, which together constitute an electronic display.

3.3.2
backlight unit
BLU
display lighting unit that is set at the rear of a non-emissive electronic) display device which is
a spatip-temporal light modulator (STLM or SLM) device such as a.transmissive or transflective
liquid grystal (LC) device

Note 1 tp entry: For an example, see Figure A.1.

Note 2 tp entry: Terms included in this document are mainly adoptéd from the references listed in the Biblipgraphy.

3.3.3
edge-ljt backlight unit
backlight unit in which an optically transparentmedium (typically light-guide plate) is ysed in
proximjty with the light source(s) for introducing the light into the medium from one or multiple
sides qf the medium to illuminate a liquid erystal display or device (LCD)

Note 1 tp entry: For an example, see Figure ‘Al2.

Note 2 tp entry: The "edge-lit backlight unit" is sometimes called "side-lit backlight unit", "edge-light backlight unit"
or "sidedlight backlight unit".

Note 3 tp entry: For informationton‘backlight unit, see [1] to [17].

3.34
direct{lit backlightiunit
backlight unit in-which a light cavity is used in combination with light source(s) that|is(are)
mounte¢d insid€ the cavity, for illuminating a transmissive LC device mounted on the light cavity
for imgge reeconstruction

Note 1 tp entry: For an example, see Figure A.3.

3.3.5

side-driven direct-lit backlight unit

backlight unit in which a light chamber is used in combination with light sources(s) that is(are)
mounted on the inner sides of the light cavity for illuminating a panel mounted on the cavity for
image reconstruction

Note 1 to entry: For an example, see Figure C.1.

2 Numbers in square brackets refer to the Bibliography.
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3.3.6

static backlight unit

single or integrated planar illumination system that operates with steady-state direct or
alternating current and is free from temporal modulation of the spectral power distribution

3.3.7

dynamic backlight unit

single or integrated illumination units, the light output of which are spatially or temporally
modulated, or both, in synchronization with the display's input signal, with any image formation
or analysing unit of the display, or with ambient environment sensors

3.3.8
blinking backlight unit
backlight unit without spatial modulation that is switched on and off synchronously~with|and at
the same frequency as the vertical synchronization input signal of the display

3.3.9
scanning backlight unit
backlight unit that is divided optically or spatially into several line blocks and is perigdically
switch¢d on and off, block by block, synchronously with the display'scs€an drivers

3.3.10
directional backlight unit
backlight unit that collimates emergent light into a predefined solid angle or dire¢ts the
collimgted emergent light toward a spatial zone or surfdaee on the back side of the LC dgvice

3.3.11

diffragtive BLU
functiopal BLU that includes a lightguide plate or film with micro or sub micro-gratings pn one
of its qurfaces, for example the light introdiction surface, rear surface or front light emerging
surface for diffracting the light in a predefined direction or a solid angle

3.3.12

multi-directional backlight unit

backligII:t unit in which the light sources (LEDs or LDs) are mounted in an array around a|micro-
or submicron-featured light-guide plate (LGP) or film (LGF), for sequentially switching to|obtain

directignal light for reconstructing a 3D image on the SLM (LC) device

Note 1 tp entry: LED ahd LD are defined in "Terms related to solid-state light sources" (3.6).

3.3.13
segmented backlight unit
backlight unit that is divided into blocks or segments for synchronization with the driving of an
SLM (4E)device for individually illuminating each block or segment of the SLM (LC) deyice

3.3.14

scanning directional backlight unit

directional BLU that continuously or distinctively illuminates a wide solid angle or an area in
front of the backlight unit, i.e., the backside of the LC device, by consecutively switching (on
and off) the spatially distributed light source array on the side surfaces of the light-guide plate
(LGP)
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3.3.15

field-alternating LC display lighting unit

unit having a single light-guide plate or which is spatially divided into top and bottom, with
distinctive upper and lower light source groups for illuminating an SLM (LC) device in which an
image is divided into top and bottom parts to reconstruct the upper and lower parts of an image
alternately on the SLM (LC) device for compensating the response time of the SLM

Note 1 to entry: Sometimes "field-alternating"” is called "top and bottom flashing".

Note 2 to entry: There is an explanation for field alternate LCD backlight unit, as follows: "Backlight unit that
includes a single light-guide plate (LGP) or stacked LGPs for illuminating an SLM (LC) device, in which an image is
divided into a left and right image in which the two images are oriented in different directions and where the left and
right images are displayed alternately on the SLM (LC) device in order to create a 3D image display". Sometimes
this backlight unit is called "tield-alternating™ or "Teft and right alternating flashing™.

3.3.16
spatioftemporal switching backlight unit
backlight unit that is divided optically or spatially into several horizontal blocks and perigdically
switchg¢d on and off from top to bottom under a time table for illuminating or flashing red,|green,
or blug light in synchronization with a field-sequential colour LC device{with or without micro
colour ffilters

3.3.17
singletside light emission backlight unit

backlight unit that emits light either from a front surface or rear surface for illuminating g single
SLM (LC) device

Note 1 tp entry: A BLU has front and rear surfaces of illumination: A special case is using two LC panels|each on
the fronf and rear.

3.3.18
narrow-band backlight unit
backlight unit with light emitters, at least one of which has a full-width half-maximum (FWHM)
of maxjmum 5 nm

3.3.19
mobility enhanced backlight-unit
opticall[components with reduced weight and power consumption used in DLU, i.e., for enhanced
portabllity

3.3.20
LGP-cprner driven-backlight unit

edge-lit backlight{tnit in which the light is driven from one or several flattened cornefs of a
rectan£ular light‘guide plate using single or multiple light sources

3.3.21
stack backlight unit

backlight unit in which more than one single light control medium or light-guide plate is used in
stack form in the structure for additional light shaping capability

Note 1 to entry: For an example, see Figure C.2.

3.3.22
tandem backlight unit
backlight unit that is an integration of multiple distinct and overlapped edge-lit backlight units

Note 1 to entry: For an example, see Figure C.3.
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3.3.23

wide SPD backlight unit

backlight unit that uses light sources of three or more emission peaks in order to produce a
wide colour gamut on an SLM (LC) device

Note 1 to entry: The colour gamut of a QD-based LCD module depends on the respective peak wavelength (PWL)
and full-width half-maximum (FWHM) of the three primary colours (R, G, B), and other optical units in the LCD module
including the lightguide plate (LGP), diffuser plate and colour filter.

Note 2 to entry: The colour gamut in "lighting and imaging" (IEV 845-32-007) has been defined as "volume, area,
or solid in a colour space, consisting of all those colours that are either; present in a specific scene, artwork,
photograph, photomechanical, or other reproduction; or capable of being created using a particular output device
and/or medium". Refer to Note 3.

Note 3 tp entry: In reproduction and media applications only the volume or solid in a colour space is réegarded as
colour ghmut. In applications such as signal lighting the colour gamut is an area.

3.3.24
light-ejmitting diode backlight unit

LED backlight unit

backlight unit that uses LEDs as light sources

Note 1 tp entry: Sometimes the "light-emitting diode (LED) backlight unit" is called*™*LED backlight unit".

3.3.25
laser Qacklight unit
backlight unit that uses laser(s) as light source(s)

3.3.26
laser diode backlight unit

LD bac¢klight unit

laser biacklight unit that uses LD(s) as light seurce(s)

Note 1 tp entry: Sometimes the "laser diode backlight unit" is called "LD backlight unit".

3.3.27
RGB backlight unit
backlit%ht unit that uses LEDs with primary colours of red, green, and blue, such as six-grimary
(R1G B4 with R,G,B,), quasi-monochromatic LEDs or monochromatic LDs as light sourfes

3.3.28
three-primary (R,G;B)"backlight unit
backlight unit that \Uses three primary colours of red, green, and blue quasi-monochrijomatic
LEDs ¢r monochrematic LDs as light sources

3.3.29
six-primary (R4.G4.B,.R,.G,.B,) backlight unit

backlight unit employing two groups of red, green and blue light sources for illuminating an SLM
(LC) device which is used for reproduction of colours of photographs

3.3.30

single-flash backlight unit

backlight unit that flashes periodically and is synchronized with an SLM (LC) device for the
purpose of inserting a grey frame in order to enhance the moving image quality on the display

Note 1 to entry: The BLU is synchronized with the LCD, to be switched off when the black is written on the panel.
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3.3.31

multi-flash backlight unit

spatially linear segmented backlight unit for scanning or field-sequential colour display that
flashes periodically and is synchronized with the SLM (LC) device for the purpose of inserting
colour fields (displayed image with single colour) or grey fields in order to enhance the displayed
image quality on the display or spatially combining the different spectra for displaying colour
images

3.3.32

multi-chromatic backlight unit
backlight unit that consists of multiple primaries or multiple quasi-monochromatic or more than
three primaries light sources to illuminate an LC device for display of a wide colour gamut to be
used fpr soft proofing, such as in printing applications, or alternative wide colour |gamut
applicdtions

3.3.33
frontlight unit
FLU
transparent medium with side illuminating light sources that is set on-the front side of non-
emissiye electronic display devices such as a reflective or transflective (partially transmissive
or part|ally reflective) SLM (LC) panel or electronic paper display

Note 1 tp entry: For an example, see Annex D.

Note 2 tp entry: For information on frontlight unit, see [18] to [22].
34 FTerms related to passive optical components

3.41
light-guide plate
LGP
optically transparent medium with a thick¢and solid structure that is generally employed in an
edge-rlri]l backlight unit or frontlight unit~for forming the required light distribution spatially for
transmiissive, transflective or reflective’SLM (LC) display devices

Note 1 tp entry: For an example, see Ahnex C.

3.4.2
light-guide film
LGF
optically transparent.medium with a thin and flexible structure that is employed instead of a
light-gliide plate(LGP) in an edge-lit backlight unit or frontlight unit for forming the required
light diptribution spatially for a transmissive, transflective or reflective SLM (LC) display devices

3.4.3
micro-
micro-featured light-guide film

optically transparent medium characterized by optical micro- or submicron-structures for
shaping spatially or angularly the required light distribution in an edge-lit backlight or frontlight
unit for illuminating a transmissive, transflective or reflective SLM (LC) device

3.4.4

slab light-guide plate

slab light-guide film

light-guide plate or light-guide film that has a plane or plate-like geometrical shape
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3.45

wedge light-guide plate

wedge light-guide film

light-guide plate or light-guide film with a trapezoidal wedge shape that can be a half of a
trapezoidal wedge plate (upper or lower part) in which the light from a source is introduced from
either thicker side

3.4.6

inverted wedge light-guide plate

inverted wedge light-guide film

light-guide plate or light-guide film with a single or double wedge in which the light is introduced
from the thinner side

Note 1 tp entry: For an example, see Figure C.4.

3.4.7
double-side micro-featured light-guide plate
doubli-side micro-featured light-guide film

light-gliide plate or light-guide film structured with light reflecting miecbo-reflectors gr light
deflectjng micro-deflector arrays on the rear or front surface for shaping and extracting the
propadating light

3.4.8
diffusing light-guide plate
diffusing light-guide film

light-gliide plate or light-guide film structured with light diffusing micro-structures on ifs rear,
front, qr both surfaces for light shaping, or a structure for light shaping that is constructéd with
light-diffusing materials such as beads

3.4.9
reflectlive light-guide plate
reflecajve light-guide film

light-gliide plate or light-guide film stfoctured with optical micro-reflectors on the rear gurface
for extracting light from the front surface

3.4.10
deflective light-guide plate
deflective light-guide film
Iight—g{ide plate or lightsguide film structured with optical micro-deflective elements on the front

surface for the purpose of deflecting the emergent light rays from the front surface of the light-
guide plate or light-guide film

3.4.11

dispergive light-guide plate
dispe::Ei-ve—l-ig-h-l-g-u-ide film
light-guide plate or light-guide film structured with micro-optical elements for dispersing the
emergent light from the light-guide plate or light-guide film

3.4.12

polarizing light-guide plate

polarizing light-guide film

light-guide plate or film which to a certain degree preserves the polarization of the light source
or polarizes the light of the light source before emitting it from the LGP/LGF front surface

3.4.13
diffuser film
optical film that functions as a light-diffusing component in a display lighting unit

Note 1 to entry: For an example, see Figure A.4.
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3.4.14

prism film

optical film that possesses discrete prism lines or continuous prism lines with triangular
prismatic cross-section structures for collimating or deflecting (on its surface) the rays that are
incident on the rear surface of the film

3.4.15

circular prism film

film that possesses a geometrically circular prism structure with a triangular prismatic cross
section for collimating and deflecting azimuthally the incident light rays striking the prism's inner
surfaces

3.4.16
lumingnce enhancement film
brightness enhancement film
BEF
light-collimating film in which the incident light on its rear surface, i.e., the inner surfacq of the
triangular cross section, is collimated on its front surface, i.e., the V-shapeprism side, resulting
in lumipance enhancement

Note 1 tp entry: For an example, see Figure A.4.

Note 2 fo entry: In the display industry the "luminance enhancement/enhancing film" is called "br[ghtness
enhancgment film", so-called "BEF".

3.4.17
dual brightness enhancement film
DBEF
light rgcycling film used in an LCD backlight unit,to recycle the light that is normally losg in the
rear pqlarizer of the LC panel

3.4.18
circular polarizer film
CP fil

type of| polarizer that selectively, blocks certain polarizations of light waves, reducing glgre and
improvjng colour saturation in-photography and displays by allowing only light with a specific,
i.e., left or right circular polarization orientation to pass through

Note 1 tp entry: See [27],

3.4.19
inverted prism_fitm
opticallfilm with_an array of line prisms in which the tips of the triangular prismatic cross-gection
are dirgcted towards the light-guide plate in a display lighting unit

3.4.20
total-internal-reflection film

TIR film

light turning film

optical film such as an inverted prism film that has a light-ray deflecting function based on the
total internal reflection

3.4.21

reflector film

film for reflecting back the light that emerges from the surfaces next to the front surface, i.e.,
LC panel side, of the light-guide plate or light-guide film
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3.4.22

light-collimating film

optical film having V- or U-shape prismatic structures on front surface and which collimates the
incident light on its front surface where the triangular prisms exist

3.4.23

micro-deflector element

optical micro-structure with light ray deflection function structured on the front or rear surface
of a micro-featured light-guide plate or light-guide film

3.4.24

micro-reflector element
optical[micro- or submicron-structure with light ray reflection function at TIR, structuréd|on the
front of rear or both surfaces of the micro-featured light-guide plate or light-guide film

Note 1 tp entry: Sometimes the micro-reflector element is a submicron-reflector element.

3.4.25
microdiffusive element
optical[micro- or submicron-structure with a light ray dispersing functiom structured on the front
or rear|or both surfaces of the micro-featured light-guide plate or tight-guide film

Note 1 tp entry: Sometimes the element size is less than a single micron, so that the micro-diffusive elg¢ment is
called slibmicron-diffusive element.

3.4.26
specular light reflector film
opticall film which is coated with metal such as silver, aluminium or structured with multiple
optical|layers for reflection of incident light without diffusion of the incident light

3.4.27
partially specular light reflector
optical| reflector film with specular~reflection characteristic and partially light diffusing
characteristic

3.4.28
light-diffusing reflector
opticallfilm that scatters-hack the incident light toward the light introduction side

3.4.29
light-sjource reflector
piece pf metal _or paper with a highly reflective surface that is used for introducing| or re-
reflecting lightthat travels in other directions rather than towards the light control medium in a
backlight/unit

3.4.30

light-guide reflector

piece of metal or paper with a highly reflective surface that is used on the rear or side surfaces
of a light-guide plate or light-guide film for reflecting back the light that emerges from the rear
surface or side surfaces of the light guide-plate or light-guide film

3.4.31

light cone

solid angle into which the light radiates from the front surface of a backlight or frontlight unit, or
light-guide plate or film

Note 1 to entry: For an example, see Figure A.7.
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3.5 Terms related to spatio-temporally modulated BLUs

3.5.1

block

<backlight unit> segment of a two-dimensionally divided backlight unit for synchronization with
an SLM (LC) device for the purpose of local dimming

3.5.2

partition
<backlight unit> piece of metal, coated paper or light diffusing reflector for optically isolating
the segments or blocks of a one- or two-dimensionally divided backlight unit to control or reduce
the amount of leakage light or cross-talk between the segments and smoothing the viewed
display image on the SLM (LC) panel

Note 1 tp entry: Sometimes the "partition" is called "rib".

3.5.3
addregsed block
segmept of spatially divided backlight unit for two-dimensional dimming/(tfocal dimming) that
cooperates with the locally addressed SLM (LC) device for improvingfimage quality and|power
savingp

3.5.4
dimmihg block
segment of a spatially divided backlight unit that dims_ in{response to written data of p local
segment of an LC device

3.5.5
boosting block

local bposting block
segment of a spatially divided backlight unit'that boosts in response to written data of ja local
segment of an SLM (LC) device

Note 1 tp entry: The boosting function can.be applied to a whole BLU, linearly divided or block-wise BLU.

3.5.6
hollow backlight
light-controlling hollow cavity structured by optically micro- or submicron-features or surrgunded
by optically micro- or,submicron-structured films for directing light toward the rear of gn SLM
(LC) device

Note 1 tp entry: For‘an example, see Figure C.1.

3.5.7

light cpvity
light b%mmvwcmmvmmrwwmmrs used

in a direct-lit backlight unit

Note 1 to entry: For an example, see Figure C.1.

3.5.8

bezel

<backlight unit> geometrically shaped metal or non-metal front frame at the periphery of the
display screen for mechanically fixing together an LC device and a backlight unit

Note 1 to entry: For an example, see Figure A.4.
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3.5.9
case
<backlight unit> housing of the backlight unit

Note 1 to entry: For an example, see Figure A.4.

3.5.10

flexible printed circuit

FPC

<backlight unit> piece of flexible material such as polyimide that has a printed circuit on its
surface for electrically driving the light sources and complementary electrical devices in a
backlight unit

Note 1 tp entry: For an example, see Figure A.4.

3.5.11
metal tore printed circuit board
MCPCB
<backl|ght unit> solid metal board on which an electric circuit has beerprinted for mgunting
solid-state light sources and for use as a heat sink in the backlight unit'structure

Note 1 tp entry: For an example, see Figure A.4.
3.6 [ferms related to solid-state light sources

3.6.1
pseudp-white LED
solid-state light source that has a LED die (chip)semitting blue light and typically ttrium
aluminjum garnet (YAG) phosphor for converting ‘a*part of the blue light into yellow colpour for
genergting white light based on complementary.colour mixing

Note 1 tp entry: For display applications, tri-chromatic emitters are not pseudo-white.

Note 2 tp entry: The definition is not limited to,LED, OLED or laser.

3.6.2
RGB LED
combination of solid-state quasi-monochromatic, i.e., having a spectrum of wider than 5 nm,
light squrces with primary.celours

Note 1 tpo entry: RGB LEB/can also be defined as a set of LED dies (chips) with quasi-monochromatid light of
primariep that are packed-together to mix additionally and obtain a white light at a predefined area on a hacklight
unit.

3.6.3
ultra-Violet_stimulated white LED
UV-whlfite \LED

solid-state light source with a LED die (chip) emitting light in the ultraviolet wavelength range
that stimulates a combination of blue, green and red phosphors to create light having white
colour

3.6.4

near UV stimulated white LED

NUV-white LED

solid-state white light source with a LED die (chip) emitting light in the near ultraviolet
wavelength range (e.g., 380 nm to 410 nm) and a combination of blue, green and red phosphors
that are stimulated by the light of the LED die

3.6.5

RG-white LED

solid-state white light source with a LED die (chip) emitting blue light that stimulates red (R)
and green (G) phosphors which are added to the cavity of the LED package
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3.6.6
quasi-monochromatic LED
LED die emitting light at a dominant wavelength and possessing a relatively wide bandwidth

3.6.7

LED light bar

strip light source in which multiple binned top firing or side firing LEDs are mounted along the
length of the strip to create a linearly uniform distribution of illuminance in the display lighting
unit

Note 1 to entry: For an example, see Figure A.3.

Note 2 tp entry: A light bar with binned top or side firing LEDs can be used in a side-illuminating BLU,in|which a
LGP or a hollow cavity BLU is used.

3.6.8
side-vijew light bar
light bar that employs LEDs with a side-fire radiation pattern

3.6.9
top-view light bar
light bar that employs LEDs with a top-fire radiation pattern

3.6.10
bulk-cpupling light bar
light bar that employs omni-directional LEDs in which~the light from the LEDs is couplgd into
the bogly of the light-guide plate or light-guide film,.that is, in the holes made in the bulk-LGP
or film{LGP

3.6.11
omni-directional light bar
light bar that employs LEDs with an omni~directional radiation pattern

3.6.12
uniform chromaticity light bar
light bgr possessing uniform chromaticity, i.e., non-distinguishable chromatic differencesjacross
the ba

3.6.13
light bjar tolerance
light bar output 4elerance which is specified for a backlight unit (BLU), determined a} a set
distange from 'the light bar, and applied to various BLU types, including bulk-coupling, LGP
edge-qoupling, and hollow cavity direct-lit with LEDs placed underneath or at the sideq of the
cavity

3.6.14

light bar spatial intensity distribution

spatial intensity distribution over and along the light bar or at a pre-defined direction and
distance from the light bar

3.6.15

light bar directional intensity distribution

luminous intensity distribution along a predefined tilt angle with respect to light bar surface
normal which is defined in the spherical coordinate system

3.6.16

coloured light bar

light source such as cyan or magenta that is paired with combinations of QD or perovskite film
to form a wide colour gamut lighting solution
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3.6.17

laser module

<of display lighting unit> display light source that generates an optical output by merging the
emitted light from multiple laser devices

3.6.18

monochromatic laser module

<of display lighting unit> display light source that produces an optical output by merging the
emitted light from numerous laser devices, all falling within a wavelength range of 10 nm

3.6.19
multi-
<of display lighting unit> display light source which generates an optical output by mergjng the
emitted light from various laser devices, each emitting at distinct monochromatic wavelgngths
3.6.20

RGB laser module
<of display lighting unit> source of illumination used in display units, utilizing emitted light from
red, green, and blue monochromatic laser devices to create its opticalcutput

3.6.21
wall-plug efficiency
WPE
<of laser module> ratio of the optical output power produced by a laser module to the elg¢ctrical
input power it receives

3.6.22
near field pattern
NFP
<of lasler module> spatial distribution of characteristics such as intensity, radiation, or pnergy
of an glectromagnetic or acoustic wave in“¢lose proximity to the source or emitter, rathe¢r than
at a distance where the wave has fully.developed its far-field properties

3.6.23
far field pattern
FFP
monochromatic FFP
<of laser module> powerdistribution of the laser module's output which is assessed on a plane
situated at a notably. greater distance than W2/, wherein /. denotes the wavelength exp}essed
in nm and W signifies the largest dimension present within the output aperture expressed in nm

3.6.24
colorimetric far field pattern
colorimetric FFP

colour FFP

<of laser module> chromaticity distribution of the laser module's output which is gauged upon
a plane located at a considerable distance, surpassing W2/, where /. represents the wavelength
expressed in nm and W stands for the largest dimension within the output aperture expressed
in nm



https://iecnorm.com/api/?name=89d6aee52b1cdb29c1d46379a3e7d032

- 18 — IEC 62595-1-2:2024 © |EC 2024

3.7 Terms related to light shaping guide in frontlight unit

3.71

prismatic light-guide plate

prismatic light-guide film

transparent optical medium for controlling direction and shaping the light using prismatic micro-
structures that are fabricated on the front, the rear or both the surfaces of the light-controlling
medium

Note 1 to entry: A prismatic structure functions as light reflector, however, visual artefacts are imposed in some
cases.

3.7.2
two-syrface micro-prism reflector
unilateral or bilateral micro-prism with two light-reflecting surfaces usually fabricated [on the
light-gliide plate or light-guide film or stick light

Note 1 tp entry: Sometimes the "stick light" is called "light stick".

3.7.3
three-surface micro-prism light reflecting guide
micro-prismatic structure with three light reflecting surfaces fabricated on light collimating light-
guide plate or light-guide film or stick light

3.7.4
stick ljght

stick ljghtguide
straight and slender lightguide which is a transpatent optical medium with any geometrical
cross-gection, and an array of micro-structures fortransforming a point source into a yniform
line soprce that can be used in a backlight unit-or' a frontlight unit

3.7.5
stick I|ght reflector
piece pf metal or paper with a highly reflecting surface for covering the longitudinal sides
(besidg the light emerging surface)tof the stick light

Note 1 tp entry: Sometimes the "sticK light reflector" is called "stick light-guide reflector".

3.7.6
stick light directivity
angular luminance.distribution of a stick light used in a backlight unit or a frontlight unit

Note 1 tp entry: « Sometimes the "stick light directivity" is called "stick light-guide directivity".

3.7.7
anti-reflection coating
single or multi coating on the light-guide plate or light-guide film of a frontlight unit for reduction
of undesired reflected light from ghost images when the frontlight unit is integrated into the
reflective display

3.7.8

ghost image

result of undesired reflected light beside the main reflected light by the micro-structure, i.e., a
visual artefact, in the prismatic light-guide plate or light-guide film used in a frontlight unit

Note 1 to entry: Refer to Note 1in 3.7.1.

Note 2 to entry: A prismatic LGP has advantages and disadvantages. The advantage is the reflection of light toward
the reflective display, and the disadvantage is the creation of artefacts in the displayed image.
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3.8 Terms related to specifications

3.8.1

luminance uniformity

spatia

| luminance distribution

distribution of luminance measured at predefined point(s) on the display lighting unit

Note 1 to entry: For an example, see Figure A.5.

3.8.2

luminance evaluation area
infinitesimal area on a display lighting unit that is measured and used for evaluation of the

lumina

3.8.3
chrom

ol H 4 Y 1 ol o ol la¥nd Hy 4
e diiu TutTtirmarnce UuriruriTmty, uosudily UTTITITU do d 2 J7PUITIL TS doSUTTITITTTU

faticity uniformity

variatign of CIE 1976 u'v' chromaticity on predefined points (spots) on a display lighti

with re|

3.8.4

spect to a pre-set location

spectrum power density homogenization

SPD h
additiv

bmogenization
e process of spectrum power densities in a display\lighting unit for obtai

chromaticity for a predefined white point at a pre-set area on_a display lighting unit

3.8.5

spectrum power density mixing area
SPD njixing area

region

of additively mixing different colours from.'quasi-monochromatic light sources in a

lighting unit in order to obtain a white point at'a predefined area

3.8.6

directional chromaticity uniformity
variation in the CIE 1976 u'v' chtematicity coordinates measured with changes in
directign at a defined location omva DLU

Note 1t
normal.

3.8.7

b entry:  Viewing direction is defined by the azimuthal angle and inclination with respect to the DLU

spectral dependence of angular luminance distribution
variatign in colour of viewing direction measured at a defined location on a DLU

Note 1t

3.8.8
chrom

b entry:/ Viewing direction defined by the azimuthal angle and inclination with respect to the DLU ]

ng unit

ning a

Hisplay

iewing

surface

ormal.

aticity shift

change in chromaticity between two specified locations on the display lighting unit

3.8.9

backlight gamma characteristic
nonlinear operation (exponent of a power function) used to encode and decode luminance to

adjust

3.8.10

the amount of luminance on each block of the LC panel

luminous signal-to-noise ratio
luminous S/N ratio

<display lighting unit> ratio of desired luminance to undesired luminance in predefined viewing
direction
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3.8.11

stabilization time

<display lighting unit> time until a steady-state spectral power distribution (SPD) of a DLU is
reached

Note 1 to entry: The steady-state criterion can be a maximum of 2 % temporal variation in luminance.

3.8.12
spectral radiance
SpLu(4)
<backlight unit> radiant flux per unit solid angle and unit area, measured using a spectrometer
or an optical spectrum analyzer as the spectrum of light emerging from a unit area on a display
lighting unit

Note 1 tp entry: For an example, see Figure A.8.

3.8.13
incohgrent light spread function
I-LSF
<backl|ght unit> three-dimensional or two-dimensional spatial luminance profile of a|single
circulafly symmetric infinitesimal point or block (having x-axis or y-axis symmetry) in a[block-
wise backlight unit illuminated by one or more incoherent light source's such as a LED or dfffused
light offan LD

Note 1 tp entry: For an example, see Figure A.9.

3.8.14
block-wise incoherent light spread function
<backl|ght unit> luminance profile of a block of a block-wise backlight unit illuminated py one
or morg incoherent light source(s) such as a LED or the diffused light of an LD

Note 1 tp entry: For an example, see Figure A.10!

3.8.15
incohgrent line spread function
<backl|ght unit> luminance profile-of a linear block of a block-wise backlight unit illuminated by
an incqgherent line light sourcey-such as a LED or the diffused light of an LD line array

3.8.16
incohgrent optical transfer function
I-OTF
light transfer function
LTF
<backl|ght anit> spatial frequency response of a backlight unit of a block-wise backlight{unit in
response.toan incoherent illuminating light source such as a LED or the diffused light of an LD

Note 1 to entry: Sometimes the "incoherent optical transfer function" is called "light transfer function" or "LTF".

3.8.17

monochromatic incoherent modulation transfer function

monochromatic incoherent MTF

<backlight unit> modulation transfer function of a backlight unit in response to a quasi-
monochromatic point light source such as a LED or the diffused light of an LD

Note 1 to entry: The monochromatic incoherent MTF is expressed in spatially modulated light versus spatial
frequency (line pair per millimetre).
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3.8.18

chromatic incoherent light spread function

chromatic incoherent LSF

<backlight unit> incoherent light spread function of a backlight unit in response to a partially
monochromatic point light source

3.9 Terms related to backlight dimming

3.91

Image-adaptive dimming

luminance dimming of one or several BLU blocks spatially corresponding to dark areas of the
input image

Note 1 tp entry: The purpose can be both power saving and local contrast enhancement at low spatial freqlencies.

3.9.2
backlight ramp-up time
amountt of time or number of video frames required for the backlight to increase from its{lowest
luminapce level to its highest luminance level

3.9.3
backlight ramp-down time
amount of time or number of video frames required for the backlight to decrease from its highest
luminapce level to its lowest luminance level

3.94
zero-dimensional dimming
0-D dimming

global[{dimming
spatially uniform reduction of BLU luminance in' response to the display input image

Note 1 t¢ entry: Images with narrow histograms.can be shifted to higher transmission levels and DUT output|reduced
accordingly to save power while maintaining duminance. Histogram compression gives a trade-off between power
saving gnd image quality.

3.9.5
one-dimensional dimming
1-D dimming

line dimming
spatially uniform reduction of BLU luminance in response to the display input image, in which
the hisfogram analysis and BLU dimming are limited to a horizontal (or alternatively a vertical)
BLU block

3.9.6
two-dimensional dimming
2'D diIIIIII;IIB

spatially uniform reduction of BLU luminance in response to the display input image, in which
the histogram analysis and BLU dimming are limited to an image region corresponding to
individual BLU blocks

Note 1 to entry: Sometimes "2-D dimming" is referred as "local dimming", "block dimming" or "full-array local
dimming (FALD)".

3.9.7

three-dimensional dimming

3-D dimming

spatially uniform reduction of BLU luminance in response to the display input image, in which
the histogram analysis and BLU dimming are done separately for the colour channels in addition
to individual BLU blocks
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3.9.8
backlight resolution
number of addressable blocks or segments in a locally dimmable DLU

Note 1 to entry: A DLU includes the number of blocks or segments (not the number of mini-LEDs) in a local dimming

type DLU that can display the luminance of an image that is input to an LC panel or device.

3.9.9
optical noise

<backlight unit> unintentional light that leaks from a block to adjacent blocks in one- and two-

dimensionally divided backlight units

3.9.10
block-wise optical signal-to-noise ratio

block-wise optical S/N ratio

<displgy lighting unit> ratio of desired luminance to undesired luminance per block

Note 1 tp entry: For an example, see Figure A.9.

Note 2 fo entry: This is the ratio of the optimum amount of light which is transmitted from a block to adjacer
for the purpose of smoothing and qualifying the front-of-screen on the display in a ohe-/0r two-dimensionally
backlighf unit to the amount of light on the segment or block under evaluation.

3.9.11
crosstalk
<backl|ght unit> amount of light that leaks from a block to‘adjacent blocks or segments

t blocks
divided

optical

noise) lin a one- or two-dimensionally divided backlight‘unit, causing independently disjplayed

block image degradation on the LC device

Note 1 tp entry: Refer to Figure A.9 and Figure A.11.

Note 2 tp entry: The measurement of crosstalk is perfformed by applying a checkerboard pattern in which {
(white) gnd "OFF" (black) segments are created ascshown in Figure A.11. The luminance at the centre of th
segmen{ is measured by expanding the "OFF" segment pattern by 1 %. This gives the amount of the ligh
leaking from the neighbouring segments to the~<OFF segment.

3.9.12
halo
circle gf bright light that surrounds a(n) (bright) object

Note 1 tp entry: A "halo" refers to a bright or hazy ring of light that surrounds an object or figure, often c3
optical dffects or atmospheri¢ conditions, for example, a halo around the moon in a dark night.

3.9.13
halo effect

<liquid|crystaldisplay> display artefact that occurs when light from an isolated bright im
the LC|sereen bleeds into darker areas surrounding the image

he "ON"
e "OFF"
t that is

used by

hge on

Note 1 to entry: The halo effect is also known as "blooming". This is a shortcoming of a backlit LCD with local

dimming.
3.10 Terms related to photoluminescent materials

3.10.1

quantum dot

QD

highly efficient nanoscale semiconductor materials comprised of a core, shell, and li
capable of down-converting or generating narrowband light output at specific wavel
determined by the size of the nanocrystal

gands,
engths
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quantum confinement effect
size-dependent electrical and optical properties of a semiconducting nanocrystal that exhibit
size-dependent emission characteristics where the size of the quantum dot determines the
wavelength of light it emits

Note 1 to entry:

This effect arises from the discretization of electronic energy states, confining the electrons in a

material within a very small space.

3.10.3

quantum dot backlight unit

QD-BLU
backlight—usirg—menechromatic—souree—typicalybive——ecombinatenr—with—eguantom—gots to
achievge narrow-band R, G, and B peaks for wider colour gamut

Note 1 {o entry: Edge-lit and direct-lit backlight unit structures with quantum dot componentsiZare shown in
Figure B.1 and Figure B.2, respectively.

3.10.4

quant:Lm dot film

QD fil

film copstruction typically having three layers consisting of an upper-barrier film, a middle QD
matrix [material layer containing quantum dots dispersed in polytmer, and a lower barrier|film

Note 1 t

Note 2 t

3.10.5

b entry: Certain new "air-stable" QD films do not require the barrier films.

b entry: For an example, see Figure B.1.

quantum-dot diffuser plate

QD-DF
diffuse

Note 1 t

3.10.6

I plate infused with quantum dot used\in direct-lit backlight unit

b entry: For an example, see Figure B.2:

quantym dot glass tube

glass tube encapsulated QD which is pumped with an LD or LED array of blue light
Note 1 tp entry: The quantum)dot glass tube approaches are no longer in use.

3.10.7

quantn:m dot rail

QD rai

QD capillary

glass 1

pil‘or-capillary encapsulated QD which is pumped with a LED array of blue light

Note 1 to entry: The QD rail is used between an array of blue LEDs and LGP.

Note 2 to entry: The QD rail approaches are no longer in use.

3.10.8

edge ingress
visual appearance change over a small area of the QD film edge caused by water or oxygen
exposure, or both, through an exposed edge

Note 1 to entry:

from the

open edge.

The darkening of the ingress region is caused by the oxidation of the QDs due to oxygen diffusion
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3.10.9

perovskite film

three-layer colour enhancement quantum confinement film used in LCD BLU to achieve a wide
colour gamut and enhanced luminance value

Note 1 to entry:  The perovskite film is structured with an active layer of perovskite quantum confinement material
as the middle layer and top and bottom barrier layers. The film is pumped by a magenta or cyan light source. The
film is positioned on the BLU below the LC panel.

3.10.10

anti-wet layer

structured surface of a BLU optical component such as film for eliminating the optical coupling
that c j ' ighti i i i i

Note 1 fo entry: Sometimes an "anti-wet layer" is applied to the back surface of an optical filfmf\t6 qvoid an
interfergnce between two optical components that degrades the displayed image.

3.11 erms related to DLU luminance

3.11.1

angul3dr luminance distribution
<display lighting unit> luminance distribution of an illuminating plane area or display lighting
unit that is measured at zenith angles of 0° to 90° and azimuthal angles of 0° to 360°

Note 1 tp entry: For an example, see the spherical coordinate system shown in Figure A.6.

Note 2 tp entry: Sometimes the "angular luminance distribution" is‘called the "directional luminance distribution".

3.11.2
angul3dr luminance variation
<displgy lighting unit> variation of luminance~with zenith (6) or azimuth (@) angles pn the
illuminating surface of a display lighting unit, that is, L, (6, ¢, x;, y;, z;), where the coordinates
of an grbitrary point are at (x;, y;, z;) on thé backlight unit and (6, ¢) are the light cone extends
with regpect to the centre axis deviated from the surface normal of the display lighting unit

Note 1 tp entry: Sometimes "directional_Iuminance variation" is used instead of "angular luminance variatijon".

Note 2 tp entry: For an example, see"Figure A.6.

3.11.3
angul3gr luminance uniformity
<displgy lighting unit> angular luminance, L, (6, ¢, x;, y;, z;), variation of an infinitesimal area

around a point (x4, y;, z;) on a display lighting unit

4 Letter,symbols (quantity symbols/unit symbols)

The letter symbols for DLUs are shown in Table 1.
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Table 1 — Letter symbols (quantity symbols/unit symbols)

Term Symbol Unit
Arbitrary luminance of a point L, cd/m?
Maximum luminance Loy cd/m?2
Minimum luminance Ly cd/m?2
Average luminance Lya cd/m?2
Centre luminance L, cd/m?2
Luminance uniformity U %
Angular luminance variation L,(x,; 6, ¢) cd/m?
Solid angle Q sr
Chromaticity uniformity Au'v'
Relative spectral radiance of a display lighting unit SpLud)
LED forward driving current I mA
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Annex A
(informative)

Supplementary figures

Figure A.1 to Figure A.11 provide examples of various terms defined in the document.

Light source Viewer's eye
T/ SLM b
| IEC

Figure A.1 — Backlighting concept for transmissive and transflective.LCDs

Py, prism(ilm

Px,(prism film

Dy diffuser

LGP

Light source(s)

LGP reflector

IEC
a) Example of conventional edge-lit:backlight unit with arbitrary light sources

TIR prism

LGP
Light source(s)

Reflector

IEC

b) Edge-lit backlight unit with TIR prism (an inverted prism with TIR characteristic)
and a micro-featured light guide plate

Figure A.Z — Examples of edge-Iit backlight units
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)_,y Light curtain and diffuser

Reflector

LED arravorlED ughf bar
£4

(=%

™
Figure A.3 — Example of a direct-lit backlight unit with LED light b (1/

oV

Case

4
Reflector  LED Light bar / LEékC (MCPCB)

LGP

5(}71 stack (top prism film / bottom
Q)rism film / diffuser film: from top)

LC panel

Bezel

IEQ]

%O

\Q/ passive optical components such as bezel and case for an LCD

Figure A.4 — Visual definition of the terms related to
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z
I Luminance uniformity
. y
A

a) Backlight unit with highly uniform spatial luminance uniformity

Backlight unit IEC

Z
Luminance uniformity

/ i

Backlight unit

b) Backlight unit with a low profile Gaussian luminance uniformity

Figure A.5 — Luminance uniformity on a-backlight unit

y

A
90°

X

180° 30° 60° 90°

=Y

=Y
D

0°

270°

IEC

NOTE [The angular luminance“distribution of the backlight unit is evaluated in the spherical coordinate system where
¢ is the pzimuth angle (Q° te#360°) and @ is the zenith angle (0° to 180°).

Figure A.6 — Spherical coordinate system for evaluation
of the angular or directional luminance distribution

z

A
/—»y Light cone on BLU
X — — P ——
e
e

Backlight unit IEC

NOTE The light cone is slightly different due to the propagating light distribution (along the y-axis) in the LGP/LGF
or light shaping medium.

Figure A.7 — Light cone on an edge-lit backlight unit
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= A
2]
G 1
g ) .
£ g\ ===- 3-in-1RGB LED
2 H \ e Pseudo-white LED
gos 1
] - )
" \ Solid line: BLU with
1 pseudo-white LEDs.
06 '\ . .
’ 1§V Broken line: BLU with
] ! 3.n-1RGBLEDs (R, G, B
”\ ! " LED chips assembled in
04 ) “ " 1 2 single package cavity).
[\ ] \
1 T
L}
0,2 |
\
0 -

350

N/
Y\

a)

NOTE

IEC

White segments are "ON'"and the black
segment (centre) is "OFF"

Higure A.8 — Examples of spectral power distribution of a-display lighting un

The white and black blocks show the "ON" and "OFF" conditions, applied to all blocks.

Figure'A.9 — Incoherent light spread function for evaluation of optical
characteristics of a block in a block-wise dynamic backlight unit

650 750
Wavelength (nm)
IEC

IER

b) Black segments are "OFF" and the wh
segment (centre) is "ON"

~-*

te
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a) Incoherent light spread function (with a narrow angular luminance cone)
of a block in a block-wise backlight unit

IEC

b) Slightly wide incoherent light spread function/of a’block in a block-wise
backlight unit with slightly wide angular luminance cone compared to a)

IEC

c) Inceherent light spread function of a block in a block-wise
backlight unit with a wide angular luminance cone

NOTE [The angularduminance cones are widened from a) to c).

Figure A.10 — Light spread functions of three BLUs
with different optical structures
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a) Checkerboard pattern (positive) b) Checkerboard pattern (negative)

NOTE 1| Each block of the backlight unit is equal to the block of the checkerboard pattern. The crosstalk>dr optical
S/N ratig can be evaluated by switching the blocks.

NOTE 2| Theincoherent light spread function is used to evaluate the characteristics of a dynamic'BLU and egpecially
the leakpge light from each block to the neighbouring blocks.

Figure A.11 — Checkerboard pattern for evaluation
of the luminance uniformity in a BLU
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