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Foreword

ISO (the

International Organization for Standardization) is a worldwide federation of national standards bodies

(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
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Ergonomics of human-system interaction.

1ISO 924
visual di

—  Pan
—  Pan
—  Pan
—  Pan
—  Pan
—  Pan

—  Par

ed has the right to be represented on that committee. International organizations, governmental and
brnmental, in liaison with ISO, also take part in the work. ISO collaborates closely withi™\th
bnal Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

W

bnal Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Pant 2.

n task of technical committees is to prepare International Standards. Draft International Standard
by the technical committees are circulated to the member bodies for voting; IPublication as ap
bnal Standard requires approval by at least 75 % of the member bodies castinga vote.

"2

tional circumstances, when a technical committee has collected data (of)a different kind from thd
normally published as an International Standard (“state of the art”, fer®example), it may decide by

O

ve in nature and does not have to be reviewed until the datarit provides are considered to be n

—

is drawn to the possibility that some of the elements of this document may be the subject of pater
O shall not be held responsible for identifying any or all'such patent rights.

D241-308 was prepared by Technical Committee“ISO/TC 159, Ergonomics, Subcommittee SC 4,

I consists of the following parts, under thé)general title Ergonomic requirements for office work with
splay terminals (VDTS):

1: General introduction

2: Guidance on task requirements

4: Keyboard requirements

5: Workstation layout and postural requirements
6: Guidancelonthe work environment

9: Requirements for non-keyboard input devices

11 Guidance on usability

— Part 12: Presentation of information

— Part 13: User guidance

— Part 14: Menu dialogues

— Part 15: Command dialogues

— Part 16: Direct manipulation dialogues

— Part 17: Form filling dialogues
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ISO 9241 also consists of the following parts, under the general title Ergonomics of human-system interaction:
— Part 20: Accessibility guidelines for information/communication technology (ICT) equipment and services
— Part 110: Dialogue principles

— Part 151: Guidance on World Wide Web user interfaces

— Part 171: Guidance on software accessibility

-+ Part 300: Introduction to electronic visual display requirements

-+ Part 302: Terminology for electronic visual displays

1+ Part 303: Requirements for electronic visual displays

+ Part 304: User performance test methods for electronic visual displays

-+ Part 305: Optical laboratory test methods for electronic visual displays

-+ Part 306: Field assessment methods for electronic visual displays

1+ Part 307: Analysis and compliance test methods for electronic visual displays
-+ Part 308: Surface-conduction electron-emitter displays (SED) [Technical Report]
-+ Part 309: Organic light-emitting diode (OLED) displays’/[Technical Report]

-+ Part 400: Principles and requirements for physical input devices

-+ Part 410: Design criteria for physical input.devices

+ Part 920: Guidance on tactile and hapfic interactions

For the other parts under preparation) see Annex A.
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Introduction

This part of ISO 9241 introduces surface-conduction electron-emitter display (SED) technology into the
ISO 9241 series and international ergonomics standardization (it is not yet addressed in ISO 9241-307, for

instance

, or in other ergonomics standards), and has been developed as a set of initial guidelines for the

assessn
Compar
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— fast

— a uniform and sharp focus on the entire screen as with LCD (liquid crystal_display) and PDP (plasm

disp

The curr

— limited display size, from 36 inch upwards (with the potential insthe future for smaller display size), and

— fixe
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other sf
publicati

ent of the ergonomic properties of SED-based products.

bd with other display technologies, the ergonomic advantages of SED are

opic behaviour of emission of light like that of CRT (cathode ray tube) technology,
urvature, unlike CRT technology,

response time, like CRT technology, and

»J

lay panel) technologies.

ently known disadvantages of SED are

| resolution compared with CRT technology.

o

n to the ergonomic requirements given in ISO 9241-303 and compared with (for example) CRT, n
ecific health aspects or disadvantages of 'SED technology had been identified at the time @
bn of this part of ISO 9241.
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Ergonomics of human-system interaction —

Part 308:
Surface-conduction electron-emitter displays (SED)

1 Scope

This part of ISO 9241 gives guidelines for surface-conduction electron-emitter displays (SED).

2 Terms, definitions, symbols and abbreviated terms

For the purposes of this document, the following term and definition, . symbols and abbreviated terms gpply.
21
urface-conduction electron-emitter display

$ED
gmissive visual display for direct view

NOTE See Reference [1].

2.2 Symbols and abbreviated terms

Ascan amplitude of scan signal
4sig amplitude of pulse width:modulation signal
Dyesignview  design viewing distance
q distance between rear and face plates
view horizontal_display size (width of active display area)
view vertical display size (height of active display area)
émission current
a anode voltage
f driving voltage
AR anti-reflective
BM black matrix
CRT cathode ray tube
LCD liquid crystal display
PDP plasma display panel
RD residual dispersion
SCE surface-conduction electron-emitter

© 1SO 2008 — All rights reserved 1
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3 SED technology

3.1 General

The SED panel has a structure as shown in Figure 1. It consists of three main parts: rear plate, face plate and
spacers. The spacers allow a vacuum without change in the confined space and are arranged at an
appropriate distance, d, between the rear and face plates, the accuracy of this distance having no effect on
the SED'’s visual ergonomics.

10

1
2
9
8
3

Key

1 face plate 6 rear plate

2 phosphors/metal back film 7 insulator

3 electfon emitter 8 scanning wire
4 electfode 9 spacer

5 signdl wire 10 luminescence

Figure 1 — SED panel structure

Electrong emitted from'surface-conduction electron-emitters (SCE) (see Figures 2 and 3) at a driving voltagd
V;, biasgd between a pair of electrodes, are accelerated by an anode voltage, V. Luminescence fror
phosphdrs is extracted through colour filters. The panel operation is summarized in Figure 2.

=
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Key
1 colour filter

4 phosphor

3 metal back film
4  rear plate

8 black matrix

g face plate

d distance (a few nanometres)
I, anode voltage
driving voltage

=
e

3.2 Rear plate

© 1SO 2008 — All rights reserved

7 luminescence

8 electron beam

9 field emission
10°\SCE

11 emission current,

Figure 2 — SED panel operation

$CE, pairs of electrodes, scanning and signal wires are laid out in a matrix on a glass substrate. The
gurrent of the(SCE is controlled only by 7; at a constant V,. The diode mechanism of the SCE ¢
requires only @ simple matrix structure for the emitter array.

'he SED-is driven by line sequential scanning, as shown in Figure 3. The scanning circuit generates

.
gignal, the amplitude of which is 4.,,, and the signal modulation circuit generates a pulse width m])dulation

Bmission
peration

the scan
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1 face plate 5 scan signal
2 rear plate 6.smodulation signal
3 signdl modulation driver I~ SCE
4  scanping driver

N
Q

scan  gmplitude of scan signal

Q)

ASig mplitude of pulse width modulation signal

gnode voltage

Figure 3 — SED driving method

3.3 Face plate

The facg platesconsists of black matrix (BM), colour filters, phosphors and a metal (aluminium) back. P2

WO w19

electron beam shape.
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phosphor
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colour filter
face plate

metal back

Figure 4 — BM opening pattern
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4 SED product information

The following are the typical physical and design data for a plot-type SED product.

— Pixel pitch horizontal/vertical:

— Number of pixels horizontal/vertical:

(H) 0,615 mm x (V) 0,615 mm.

(H) 1280 x 3 x (V) 768.

— Horizontal display size, W, e 787,2 mm.

— VerIicaI display size, H,g,,: 472,3 mm.

— Actiyve diagonal: 918 mm (36,1 inch).

—  Fromt: glass panel with AR treatment.
Table 1 presents the basic differences between an SED and other VDT devices.

Table 1 — Basic differences between SED and other VDT dévices

Item SED CRT LCD PDP
Emitting principle Cold-cathode Hot-cathode Back light Photo-luminance
luminance luminance

Anode Voltage 10 kV 30 kV — —
Optical performance Isotropic Isotropic Anisotropic Isotropic
Face pla]te thickness Thin Thick glass Thin Thin
Pixel ty;le Fixed type No fixedstype Fixed type Fixed type

. Line by line scan Scan Line by line scan -
Display method (impulse drive) (beam impulse) (hold drive) @ Sub-frame tiling
@8  Typigal active matrix LCD.

5 Inténded context of use

See Table 2.
Table 2 — Typical intended context of use for an SED product
Design $creen illuminance At indoor locations up to 600 Ix
Illuminant CIE illuminant A and D65
Content|and perception Reality information: imaging of objects and scenes that do have existing originals in

our world (e.g. faces, people, landscapes, etc.) in full-colour presentation @

Design viewing distance

3xH

view

Design viewing direction

Perpendicular

Design viewing direction range

Maximum angle of inclination, @: 40°; azimuth angle, @: 0° to 360°

a8 At the time of publication of this part of ISO 9241, SED products were being used mainly for “reality information”, but this can also
apply to “artificial information”.

© 1SO 2008 — All rights reserved



https://standardsiso.com/api/?name=e07596ea9d472ff5e670d36ec24d40b8

ISO/TR 9241-308:2008(E)

6 Guidelines for assessment

These guidelines are based on initial optical measurements of a SED product in an accredited optical

lab, and

the measurements discussed at the TUV Rheinland Product Safety, Display Measurement Lab of Cologne,

Germany.
a) Isotropy

The isotropy of the SED was determined. The luminance at any inclination angle, @, less than or equ

dees—rot daeviata by mara than 19 0/ fram tha himinansa mancirirad narnandianlarlyy Tha QEMN thar
OESHOot+Geviiate—oyHoretHa—==—7o—ror—tHeTuHhaRceeasSureaperpenaicuty— e thHers

al to 40°
fore has

gptically isotropic behaviour.

As a result of this measurement, the assessment methods given in the compliance procedure for CR]
fbr indoor use [2] may serve as a good basis for the assessment of the SED product.

) Distortion on the entire screen

Q.

nd the face plate corner, SED is a fixed pixel type display and thus has hasno{geometrical distortion
¢) Focusing on the display corner

\Whereas flat CRT has defocus on the display corners (caused by, déflection defocus), the SED is a fi
type display and thus has a uniform and sharp focus over the entire screen.

d) Motion picture
The response time of the SED is determined by the @hosphor decay time. SED provides a rapid 1
time below 1 ms by using the same phosphor attribute as CRT and displays the picture image ling
Therefore, the SED realizes moving images witheut blur.

@) Specific items

Additional specific items to be considered for SED products are given in Table 3, related to the ass
methods specified in ISO 9241-307.

Table 3 — Additional items to be considered for SED

[ display

While flat CRT has geometrical distortion caused by the thickness difference_ between the face plafe centre

ed pixel

esponse
by line.

essment

Item Consideration
Design viewing distance; Dyegign view For aspect ratio 16:9, consider ITU-R BT.71015:
Ddesign,view = 3Hview
Measurementdocations The standard measurement locations, 1, 3, 1 and 9
(see Figure 5), are at the locations on the diagonalg that are

10 % of the diagonal length in from the cornens of the

addressable area of the display as defined in ISO 9p41-3.
1. Y 1 4 Lo la) £ _Orm P - o $aor iotarct: 4 L bl
e VIULUIC CICTITICTINO \PII\UIO[ Ul LU dirc dairdl Iucu mr a] GCUTTICuiTe Ulowuruvurlto Aarc 11Ut G'J'JIIUGIJIU.
matrix. . .
Pixel faults have to be considered.
SED do not require electronic beam deflection. Colour misconvergence is not applicable.

© 1SO 2008 — All rights reserved
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f) Other items

For all ¢ther items, such as luminance, contrast and luminance non-uniformity, it can be shown that th
measurgment methodology specified in 1ISO 9241-307 for CRT displays for:indoor use can also be used fo

SED products [4l. See Table 4.

Figure 5 — Measurement locations for SED

Table 4 — Measured values for sample SED prototype

W

=

Item

Value measured for sample SED prototype

Luminance

Typically 430 cd/m?

Luminance non-uniformity

Typically < 1,3:1

Colour npn-uniformity

Typically < 0,02

Darkroofn contrast

Typically > 100 000:1

Contrastlunder 600 Ix

Typically > 50:1

Reflectomneter value RD

Approx. 0,014

Chromafjcity diagram area under darkrgom conditions 2

Typically 38,5 %

chromatigty diagram, is set to 100.%+

@  The [total area of the CIE 1976\UCS chromaticity diagram, i.e. the complete area inside the spectrum locus as shown in 4

7 Copclusion

Given tHat-there are no specific assessment methods currently available for SED products, the assessmern

—

methods specified In 150U ¥YZ2471-5U7 1or URT displays Tor iIndoor use provide a reasonable assessment 10

=

application to SED products as well, considering the above-mentioned characteristics and items.
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(informative)
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Overview of the ISO 9241 series

This annex presents an overview of ISO 9241: its structure, subject areas and the current status of both

technology (ICT) equipment and services

gublished and projected parts, at the time of publication of this part of 1ISO 92471, For the latest information on
the series, see: http://isotc.iso.org/livelink/livelink ?func=l1&objld=651393&objAction=browse&sort=nanje.
Part no. Subjectititle Current status

1 General introduction International Standard

(intended to belreplaced by ISO/TR 9p41-1
and 1SO 9241-130)

2 Guidance on task requirements International Standard
Visual display requirements Replaced by the 1ISO 9241 “300” subgeries

4 Keyboard requirements International Standard

(intended to be replaced by the ISO 9241 “400”
subseries)

5 Workstation layout and postural requirements International Standard
(intended to be replaced by ISO 9241F500)

6 Guidance on the work environment International Standard
(intended to be replaced by ISO 9241t600)
7 Requirements for display with reflections. Replaced by the ISO 9241 “300” subgeries
8 Requirements for displayed colours Replaced by the 1ISO 9241 “300” subgeries

9 Requirements for non-keyboard.input devices International Standard

(intended to be replaced by the ISO 9241 “400”
subseries)

11 Guidance on usability International Standard

12 Presentation of information International Standard
(intended to be replaced by ISO 9241-111

and ISO 9241-141)

13 User guidance International Standard
(intended to be replaced by ISO 92411-124)

14 Menu'dialogues International Standard
(intended to be replaced by ISO 9241F131)

15 Command dialogues International Standard
(intended to be replaced by ISO 9241F132)

16 Direct-manipulafion dialogues Infernafional Standard
(intended to be replaced by ISO 9241-133)

17 Form filling dialogues International Standard
(intended to be replaced by ISO 9241-134)

20 Accessibility guidelines for information/communication

International Standard
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Part no. Subjectititle Current status

Introduction

100 Introduction to software ergonomics Planned

General principles and framework

110 Dialogue principles International Standard

111 Presentation principles Planned to partially revise and replace
1ISO 9241-12

112 Multimedia principles Planned to revise and replace 1ISO 14915-1

113 GUI and controls principles Planned

Presentation and support to users

121 Presentation of information Planned

122 Media selection and combination Planned to revise)and replace ISO 14915-3

123 Navigation Planned. to-partially revise and replace
ISO 14915-2

124 User guidance Planned to revise and replace 1ISO 9241-13

129 Individualization Planned

Dialogue techniques

130 Selection and combination of dialogue techniques Planned to incorporate and replace

ISO 9241-1:1997/Amd 1:2001
131 Menu dialogues Planned to replace 1ISO 9241-14
132 Command dialogues Planned to replace 1ISO 9241-15
133 Direct-manipulation dialogues Planned to replace ISO 9241-16
134 Form-based dialogues Planned to replace 1ISO 9241-17
135 Natural language dialogues Planned

Interfacé¢ control components

141 Controlling'groups of information (including windows) Planned to partially replace 9241-12

142 Lists Planned

143 Media controls Planned to partially revise and replace
ISO 14915-2

Domain-specific guidance

151 Guidance on World Wide Web user interfaces International Standard
152 Interpersonal communication Planned
153 Virtual reality Planned
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