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INTERNATIONAL ELECTROTECHNICAL COMMISSION

DISPLAY LIGHTING UNIT -
Part 1-4: Glass light guide plate

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt 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 International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

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

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

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

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

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

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

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

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

The main task of IEC technical committees is to prepare International Standards. However, a
technical committee may propose the publication of a technical report when it has collected
data of a different kind from that which is normally published as an International Standard, for
example "state of the art".

IEC TR 62595-1-4, which is a Technical Report, has been prepared by IEC technical
committee 110: Electronic displays.

The text of this Technical Report is based on the following documents:

Enquiry draft Report on voting
110/1174/DTR 110/1200/RVDTR

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

A list of all parts in the IEC 62595 series, published under the general title Display lighting
unit, can be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

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

Part 1-4: Glass light guide plate

1 Scope

This part of IEC 62595, which is a Technical Report, provides general information for judging
the necessity of future standardization of glass light guide plates for display lighting units,
which include backlight units for transmissive displays such as LCDs, and frontlight units for
reflective displays.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their
content constitutes requirements of this document. For dated references, only the edition
cited applies. For undated references, the latest edition of the referenced document (including
any amendments) applies.

IEC 62595-1-2:2016, Display lighting unit — Part 1-2: Terminology and letter symbols

3 Terms, definitions and abbreviated terms

For the purposes of this document, the following terms and definitions given in IEC 62595-1-2
and the following apply.

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

o |EC Electropedia: available at http://www.electropedia.org/
e |SO Online browsing platform: available at http://www.iso.org/obp

3.1 Terms and definitions

3.1.1

glass light guide plate

GLGP

light guide plate whose optically transparent medium is made of glass material

Note 1 to entry: See IEC 62595-1-2:2016, 3.3.1. A GLGP includes optical elements for light guide plates, such as
diffusion patterns, in addition to a glass sheet for light guide plates.

3.2 Abbreviated terms

BLU backlight unit

CTE coefficient of thermal expansion
DLU display lighting unit

FLU front lighting unit

FPC flexible printed circuits

GLGP glass light guide plate
HDR high dynamic range

LC liquid crystal Documents
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LCD liquid crystal display
LED light emitting diode
LGP light guide plate

MCPCB metal core printed circuit board

MS methyl-methacrylate styrene copolymer
PDLC polymer dispersed liquid crystal

PMMA  polymethyl methacrylate

S/N signal/noise ratio

4 Overview

4.1 General

Glass light guide plate (GLGP) enables distinctive display product features such as thinner,
lighter, larger and narrower bezel design with several additional considerations of material
properties and stabilities compared to conventional polymer light guide plate. This document
intends to investigate display product features enabled by GLGP and to identify possible
future standardization.

4.2 Light guide plate technologies and its typical materials

An LGP is a component of an edge-lit backlight unit (BLU) as shown in Figure 1 and in
IEC 62595-1-2:2016, Annex A. This edge-lit BLU has been widely used for thin LCDs. In the
BLU, the light emitted from LEDs positioned in close proximity to the edges of the LGP is
optically coupled into the LGP to illuminate an LC device. Figure 2 shows the schematics of
the cross-section view of the LGP. The light from the LEDs propagates in the LGP by means
of total internal reflection, and the patterned reflection dots at the surface disrupt the total
internal reflection to couple out light, resulting in uniform light output for surface illumination.

Case

Reflector
LED Light bar / LED-FPC (MCPCB)

e

Light guide plate (LGP)

LC device
Bezel

-

Film stack

(From front: top prism film / bottom prism film / diffuser film) EC

Figure 1 — Structure of edge-lit BLU and LGP
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