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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the
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Introduction

Virtual keyboards can be difficult for users as different types of keyboards and functionalities exist,
and they are spreading exponentially; with the rise of tactile mobile phones and devices, most users in
the world will have to use such interfaces for communication, work or leisure.

The most wi
virtual keyb

despread type of virtual keyboard is found on devices that use both a screen to display the
oard (on-screen keyboard) and a built-in, direct touch interface to operate it.

Devices that use an on-screen keyboard with a direct touch interface include at least one touchpad
screen that allows both the display of the keyboard interface and the interaction with the user. These

features are
but can also
whiteboards

The main py

mostly found in handheld devices such as mobile phones, tablets and connected watches,
be seen in other devices such as laptop computers, Kiosks, automated teller machine (ATM)
, or other touchpad devices used for presentation and demonstration purposes:

rpose of this document is to provide a reliable, harmonized and easy-to‘use interfage for

all on-screen keyboards with a direct touch interface across the various devices that might be using

it, especially
keyboard la
available key

The ISO/IEQ
keyboards. ]
screen keyb
describes an

mobile and connected devices. It considers a wide range of user needs such as chapging
bouts for multilingual users, customization, responding to accessibility, or adapting the
's depending on the context of use, to allow faster typing.

22121 series specifies the requirements and recommendations for all types of virtual
'his document specifies the requirements and provides further recommendations f¢r on-
ards with direct touch interface. This document is harmonized with ISO/IEC 24757, which
y type of keyboard.

Vi
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Information technology — Virtual keyboards user
interfaces —

Part 2:
On-screen keyboards with direct touch interface

1 Scope

This [document specifies the design and specification of on-screen keyboards(kéyboa
displayed on a screen) with direct touch interface, including those with some audio feedba

This gocument specifies keyboard layouts designed for on-screen keyboards with direct to
and ways for interaction with them.

that do not provide a direct touchscreen interface such as on-scréen keyboards relying on

It is :{Ot applicable to virtual keyboards that are not displayed on:a‘screen, and on-scree
unit like a trackpad or a remote control for interactions with the“user.

rds that are
ck.

ich interface

n keyboards
hn accessory

It is ot applicable to physical keyboards that use real or, adaptable keys, which can be cystomized to

user heeds, for example, with LCD display.

2 ormative references

The following documents are referred to iri\the text in such a way that some or all of t
constfitutes requirements of this document. For dated references, only the edition cited
undafed references, the latest edition of'the referenced document (including any amendme

[SO/IEC 9995-1, Information technology — Keyboard layouts for text and office systems — P
princjples governing keyboard layouts

heir content
applies. For
nts) applies.

irt 1: General

ISO/IEC 9995-7:2009, Information technology — Keyboard layouts for text and office systeins — Part 7:

Symbpls used to representfunctions

3 Terms and.definitions
For the purposes of this document, the following terms and definitions apply.

ISO apd/1E€ maintain terminology databases for use in standardization at the following ad

dresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

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

3.1
on-screen keyboard
virtual keyboard (3.3) displayed on any type of screen

Note 1 to entry: On-screen keyboards are one specific type of virtual keyboards, probably the most
use a screen to display a visual keyboard.

common, that

Note 2 to entry: This type of virtual keyboard can be used on personal computer’s screens, on feature phones and

tablets, mobile phones and tablets, TVs, kiosks, whiteboards.

© ISO/IEC 2023 - All rights reserved
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3.2

physical keyboard
mechanical or electronic input device using an arrangement of buttons or keys

Note 1 to entry: Some physical keyboards are adaptable (for example, using LCD screens instead of keys with
printed symbols and characters).

3.3

virtual keyboard
software alternative to a physical keyboard (3.2)

3.4

associated ¢
alphabetic cl

Note 1 to ent
to letter E) or

Note 2 to entr

3.7

qwerty-like
virtual keyh
characters s

3.8

prediction
software-ge
as next inpu

39

group
logical state
graphic chary

Note 1 to ent
used, multiplg

Note 2 to enty
can be arrang

Note 3 to ent
than one groy

Note 4 to entr

[SOURCE: IS

character
haracter derived from another alphabetic character

y: Characters can be associated because a diacritic sign is added to it (for example,E i$ asso
because of its close relation to it.

y: For most languages, using associated characters is essential to write properly.

on-screen keyboard
oard layout used for typing in Latin-based languages, with a layout of alphab
milar to the physical keyboard layout from which it is derived (qwerty, qwertz, azert

herated set of characters, i.e. word, phrase or text/based on user typing that can be sel
for faster typing

of a keyboard providing access to a-collection of graphic characters (3.13) or eleme
acters

y: A group gives access to one colection of characters. Typically, when more than one langu
groups are required.

y: Usually these graphic.characters or elements of graphic characters logically belong togeth
ed on several levels within a group.

I'y: The input of(certain graphic characters, such as accented letters, may require access to|
p.

y: Subsets'of a group are called levels.

D/1EC 9995-1:2009, 4.9]

riated

ptical
...)

ected

hts of

age is

br and

more

3.10
level

logical state of a keyboard providing access to a subset of a collection of graphic characters (3.13) or
elements of graphic characters in a group (3.9)

Note 1 to entry: In certain cases, the level selected may also affect function keys.

Note 2 to entry: With on-screen keyboards, it is usual that only one level be shown per panel at a time.

[SOURCE: ISO/IEC 9995-1:2009, 4.11]
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3.11
space key
key associated with character U+0020 SPACE

[SOURCE: ISO/IEC 9995-9:2016, 3.18]

3.12
enter key
key associated with an enter or return function

[SOURCE: ISO/IEC 9995-9:2016, 3.9]

3.13
graphic character
chargcter, other than a control function, that has a visual representation normally handwriften, printed
or digplayed

Note ] to entry: Graphic characters with no visual representation can still be used, as/per ISO/IEC $995-7.
[SOURCE: ISO/IEC 9995-1:2009, 4.1, Note 1 to entry added.]

3.14
graphic symbol

visuall representation of a graphic character (3.13), a control fungtion, or a combination oflone or more
grapiic characters and/or control functions

[SOURCE: ISO/IEC 9995-1:2009, 4.14]

symbol
any giraphic symbol (3.14) which is none of a lettér, a digit or a punctuation mark

[SOURCE: ISO/IEC 9995-9:2016, 3.24]

3.16
level(2 select
functjion that, if activated, will change the keyboard state to produce characters from level|2

Note [L to entry: Level 2 is particularly associated to case in bicameral scripts (for example, scripts which use
upper|and lower case). Othelcharacters are often displayed at the same time in level 2 when space gllows it in the
same jpanel.

Note 2 to entry: By default, level 2 select is activated only for the next keystroke.

Note B to entryrLevel 2 select may be locked similarly to the capital state lock function.

[SOURCE{ISO/IEC 9995-1:2009, 4.15, modified — Notes 2 and 3 to entry added.]

3.17
group select
function that, if activated, will change the keyboard state to produce characters from a different group

[SOURCE: ISO/IEC 9995-1:2009, 4.13]

3.18

capitals lock state

state that, if activated, will result in the generation of the capital form of all graphic characters (3.13) on
the keyboard for which such a form exists

[SOURCE: ISO/IEC 9995-1:2009, 4.7]
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3.19
toggle key

on-screen keyboard key that provides a choice of two states

Note 1 to entry: Toggle keys can be used to access a collection of graphic characters.

Note 2 to entry: Toggle keys can provide access to menus for item selection.

Note 3 to entry: Different symbols can be used to display the toggle key status.

3.20

toggle key status

state of the ¢

3.21

tap

single conse
500 ms

Note 1 to ent
stylus, or any

3.22

long tap
single conse
500 ms

3.23

oggle key (3-19] activated by the user
Cutive touch and release actions on a touchscreen device, typically it finishes’shorter
'y: The touch action can be performed by any part of the human body (usually, the fingers),

other stylus shaped object.

Cutive touch, hold and release actions on a touchscreen device, typically it lasts longer

layout seledtion key

on-screen ke

3.24
keyboard 14
physical, vis
Note 1 to en
printed/engr
interface.

Note 2 to ent
physical keyb

Note 3 to ent
Note 4 to enty

Note 5 to enty

yboard key used for switching among various’on-screen keyboard layouts (3.24)

yout
1al or functional arrangement of thékeys on a keyboard

'ry: Contrary to physical keyboards, on-screen keyboards do not rely on mechanical key
hved labels, therefore, their layout can be changed conveniently by the user with the device’
y: Some physical keyhoatds provide ways to change the visual arrangement of keys (for ex3
oards with LCD/LED\displayed keys).

y: An on-screen keyboard layout may give access to one or multiple groups of characters.

y: Subsetsof an on-screen keyboard layout are called groups.

y: Kéyboard layouts could be defined by national, regional or local standards.

than

A pen,

than

s and
5 user

mple,

4 Conformance

4.1 Conformance with this document

An on-screen keyboard with direct touch interface reaches conformance with this document if it meets
the applicable requirements of Clauses 5 to 13.

NOTE

Depending on the rendering of the on-screen keyboard, some requirements might not apply.

4.2 C(Claims of conformance

The on-screen keyboards used in this system conform to ISO/IEC 22121-2.

© ISO/IEC 2023 - All rights reserved
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If the on-screen keyboard includes layout mappings derived from physical keyboard standardized
layouts as defined in Clause 6, a reference to the original physical keyboard layout standard can be
included in the declaration of conformance.

EXAMPLE The on-screen keyboards used in this system conform to ISO/IEC 22121-2 and provides an on-
screen keyboard layout derived from NF Z 71-300 physical keyboard layout.

5 General requirements for on-screen keyboards with direct touch interface

5.1 Character availability

a) If the national or local standards exists for each available language in the system/’the on-screen
eyboard with direct touch interface shall provide the user the capacity to create-allcharacters (as
escribed in ISO/IEC 10646) required in those standards.

b) hen no national or local keyboard standard exists, the on-screen keybeard shall provide the set
f characters most commonly used in the country’s software and devicés,'without limliting the set,
fpr using this language.

) ecific on-screen keyboards made for augmentive and assistive communicationl (AAC) can
yse different sets of characters and symbols to answer speeific accessibility needs, [as shown in
Higure 1.

EXAMPLE Figure 1 illustrates an on-screen keyboard madefor symbol communication. On this on-screen

keybdard, there are 20 keys; each of them is composed of a graphical symbol and captioned text. The “describing”
key, cpmposed of a speech balloon with eyes symbol is activated. There are other keys around quch as “food”
(platg symbol), “clothes” (shirts symbol), “colours” (rainbow symbol) or “transport” (truck symbol).

@S2 p ) 2

. .
1gnons Help Questions
Describing
Qg &7 » ™
Food Drinks Clothes Colours  Transport
& olol
i i o
People Body Feelings Time More
Eigure 1 — Example- of an- AAGon-sereenkeyboardusedforsymbol-communidation

5.2 Single finger/stylus and multiple finger text input
There are four functionalities currently detectable by touch panels:
— tap and double tap;

Additionally, there are several possibilities for the number of detection points at the same time on the
touchpad:

— single point;

— two points;

© ISO/IEC 2023 - All rights reserved 5
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b)

5.3 Adjustment

5.3.1 Long tap duration

over three points.

For accessibility reasons, it shall be possible to operate all text input and related functionalities of
an on-screen keyboard with a single point of interaction and using only tap or double taps.

EXAMPLE1  When only one finger can be used.
EXAMPLE 2  When a stylus is used.

NOTE ISO/IEC 24786 defines a number of keyboard accessibility operations to operate with a single
point of interaction.

On-screen-k

2vboards may provide additional long tap, pres > point
interact]on text input functionality for increased ergonomics.

EXAMPLE 3  When using on-screen keyboard layouts on a touchscreen device, it is possible’to gccess
associatdd characters using either a single tap or a long tap, as described in 8.2.2, if available.

EXAMPLE4  When using bi-cameral language scripts on-screen keyboard layouts on an touchgcreen
device, it is possible to lock the capitals (similarly to the “caps lock” key and capitals)lock state on physical
keyboards) while still touching and holding the level 2 selection toggle key, using multipoint input detgction,
and typelas many capital letters as required, as described in 7.2.1 d).

For accefssibility reasons, when the touchpad device can detect advaneged features such as long tap,
ress and move, or multiple point interaction, the user shouldbe able to activate or deactivate

ic accessible input mode from the device’s settings that fully complies with 5.2 a).

For accessibjlity reasons, the long tap duration should be customizable from the device’s on-sfreen

keyboard seftings, in order to meet the user’s needs.

5.3.2 Douple tap duration

For accessibjlity reasons, the double tap’duration should be customizable from the device’s on-sfreen

keyboard seftings, in order to meet the user’s needs.

5.3.3 Tou¢hpad pressure

a) For accessibility reasouns, the device should provide ways to adjust the pressure used for single tap
on the op-screen keyboard.

b) The devjice may*provide additional ways to adjust the pressure used for some specific advanced
featureq such-as long tap, press, press and move, or multiple point interaction.

6 Mapping of keyboard layout standards

6.1 General

Due to their non-physical nature, on-screen keyboards cannot behave like physical keyboards and
cannot have the exact same set of functionalities. One of the major issues is the limitation of available
character keys, which can be due, for example, to display space constraints on smaller devices like
watches.

In some cases, mapping an existing keyboard layout standard will be a prowess due to the very small
size of the handheld device for which it is designed. More than one toggle key is then necessary to
achieve this in different panels or layers.

© ISO/IEC 2023 - All rights reserved
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When display space constraints make the mapping of an existing keyboard layout standard difficult,
alternative on-screen keyboards more adapted to the device should be provided to the user.

Consequently, conventional fall-backs might be necessary for an on-screen keyboard to be fully
mapped to materials conformant to the ISO/IEC 9995 series and other national or local keyboard layout
standards.

Subclauses 6.2 to 6.4 specifies the requirements and recommendations for the mapping of physical
keyboards or national layout standards.

6.2

Alphabetic characters

6.2.1

For d
uses

Accot
with
from
line o

NOTE
keybd
from

illusti

For d
numbh
keys

start
line o

NOTE
can s¢
dedic
keybd

Key and row position numbering system

pscribing the mapping of physical keyboard layouts to on-screen keyboard layotts, th
he numbering system described in ISO/IEC 9995-1.

letter “A”, the second line of keys starting from the bottom is row B, the third line of |
the bottom is row C, the fourth line of keys starting from the botter is row D and the
f keys is row E, as illustrated in Figure 2.

ards with an angled grid. We can see 17 columns with colunin numbers starting at “99”, then
eft to right, and 5 rows with row numbers, starting from-“E” to “A”, from top to bottom.
ation is also given in ISO/IEC 9995-1 but not included ifthis document.

escribing the on-screen keyboard layout, this. document uses the same key and 1
ering system. Rows on an on-screen keyboard are numbered starting from the b
with letter “A”. The second line of keys.starting from the bottom is row B. The third
ng from the bottom is row C. The fourth'line of keys starting from the bottom is row
f keys is row E, as illustrated in Figure 3.

2 Figure 3 shows a representation of a handheld device with an on-screen display. On t
e at the top a free area used to display content on the device (screen). Under the screen, th
hted to the prediction softwarné interface (predictions tab). Under the predictions tab, we can s
ard itself with 4 rows of keys numbered “D” to “A” starting from top to bottom.

SN
NN W A E

E\ \ \
2\\\\\\\\\\\\\\\\\\ D
B

AAANMAAAAA AN AN A VAL

is document

ding to ISO/IEC 9995-1, rows on a keyboard are numbered starting from the bottonp line of keys

ceys starting
fifth and top

1 Figure 2 is taken from ISO/IEC 9995-1:2009. It shows a coniplete key numbering systemm for physical

MOOH till H15”’
A square grid

ow position
ttom line of
line of keys
y D. The fifth

he display, we
ere is an area
ee the virtual

A I \\ \\ \\ \\ \\ \\ \\ \\ \\ \\ \\ \\ \\ \\ \\ \\ \\ \\?

Z
il 777 NN\ N N N N N N N O N O O O

) )

99 00 01 020304 0506070809101112131415

Figure 2 — Key position numbering system on physical keyboards (angled grid)
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Key

1 screen

2 predictio
A rowA

B rowB

C rowC

D rowD

8[|,
D000 ) 4—c
DO0000000 -
WU _JODU —a

hs tab

Figure 3 — Row position numbering system with on-screen keyboards

6.2.2 Set ¢f characters to be mapped to on-screen keyboards layouts

All alphabet
ISO/IEC 999

constraints

EXAMPLE 1

layout shown

QWERTYUIO

b-1, should be available'to the on-screen keyboard user in the same layout, if display
llow it.

c characters of group 11evel 1 located on rows B, C, D of the keyboard layout, as defined in

space

In the United\States “QWERTY” national keyboard layout, as illustrated in the desktop keypoard
in Figure 4;)the following keys can be mapped to the on-screen keyboard within the same 1
P (row D); ASDFGHJKL (Row C), ZXCVBNM (Row B).

hyout:

Figure 4 — Example of the required set of characters for the QWERTY keyboard layout

EXAMPLE 2

as illustrated

On the French “AZERTY” commonly used keyboard layout, the following keys can be mapped to
the on-screen keyboard within the same layout: AZERTYUIOP (Row D), QSDFGHJKLM (Row C), WXCVBN (Row B)

in the on-screen keyboard layout shown in Figure 5.
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6.2.3] Mapping of physical keyboard layout

a)

b)

d)

Addifional on-screen keyboard layouits matching no currently existing standard keyl
may be provided to the user to offer multiple ways to type in text, such as, for example,
or katakana/hiragana-based.-onsscreen keyboards for writing Japanese language, half-qy
based on-screen keyboards, for'typing on very small handheld devices.

NOTH Research and-development for alternative on-screen keyboard layouts aimed at bettet
efficigncy and ergonomicsfor the user is important.

6.3

a)

EXAMPLE

ISO/IEC 22121-2:2023(E)

122 & ¢ space return

igure 5 — Example of a mapping of an AZERTY keyboard layout on a French en
keyboard

he on-screen keyboard layout should conform to the alphabetic gr'oup 1 level 1 (n
layout of national or local standards, if display space constraints allow/it.

hen no national or local keyboard layout standards exist, it\should conform to th
roup 1 level 1 (rows B, C, D) layout(s) most commonly used in'the country’s software
ithout limiting the set, if display space constraints allow\it:

hen multiple national or local keyboard layout standards exist, one on-screen key
should be made available to the user for each national or local standard; the user sh{
select and use one of these layouts at any time.

hen a national or local keyboard layout standard provides the choice among sevel
layouts (for example, in France, both “azerty” and “bépo” layouts conform to the stand
screen keyboard layout should be made available to the user for each of the standard
the user should be able to select and@se one of these layouts at any time.

Numeric.characters

Qwerty-like on-screen keyboards should provide an additional top row (row E) specif
ihpOt of numeric characters, if display space constraints allow it, as shown in figure 6.

rscreen

ows B, C, D)

e alphabetic
and devices,

board layout
1l be able to

ral keyboard
ard), one on-
ized layouts;

oard layout
Latin-based
verty or ABC

accessibility,

ically for the

On larger on-screen devices with direct touch interface, a row E is added as the top row in order

to allow for easier use and input of numeric characters, as well as other specific characters and symbols, as
illustrated in Figure 6. This figure shows on an on-screen keyboard used on a handheld device such as a tablet
for the input of English language. We can see that the on-screen virtual keyboard layout is using 5 rows. The
row E shown used on this example provides 14 additional keys of half the height of those on rows A, B, C, D, for
direct access to characters ', 1, 2,3,4,5,6,7,8,9,0, -, =. The bottom rows provide the other keys required for the
QWERTY layout.
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tab [ ] \
caps lock d > d f 9 h J k | ; ! return

z X C v b n m - g !
shift , / shift
? ? [zt
& 7123 Y 7123 o =
Figure 6 |— Example of an on-screen keyboard using an additional row to provide-accessjto

b) Numerig

numeric characters

character keys for generic text input fields shall be available either directly in th

screen Keyboard or by using a specific toggle key.

c¢) On morg
the keys

d) Numerig
and layd
used in {

6.4 Space

6.4.1 Spaq

a) Aspace
provide
betweer
local phj

b) The spa

c¢) The spa

advanced devices, it may also be possible to input numericeharacters using a long t
located on row D.

character keys for generic text input fields shall be presented to the user in the same
ut as in national or local keyboard layout standards/or as in the layout(s) most comr
he country’s software and devices, if there is ng-suech standard in the country.

key and other non-graphic keys

be bar/key

bar or key, as defined in ISO/IEC 9995-7:2009, Table 1, number 9 (ISO 7000-0251), sh
| for all on-screen keyboard layeuts used for typing in languages that require some sp

rsical keyboard layouts used to type them.

fe key shall be locatéd at or near the centre of row A of the on-screen keyboard.

accessibjility reasons.

d) The spa
needed
national

ce key shiould not be provided or displayed at all on the on-screen keyboard when it
by the-language selected by the user, as in, for example, most Asian languages, or b
orlecal physical keyboard layouts mapped and adapted for on-screen keyboard use.

€ on-

Ap on

prder
nonly

all be
acing

words, such as in Latin op'€yrillic alphabet languages or for the mapping of national or

ce key width should be at least 25 % of the device’s screen total width for ergonomic and

s not
y the

6.4.2 Backspace/backward erase key

a) A backspace/backward erase (delete) key, as defined in ISO/IEC 9995-7:2009, Table 1, number 17
(ISO 7000-2023), shall be provided for all on-screen keyboard layouts.

b) The backspace/backward erase (delete) key shall conform with ISO/IEC 9995-7 for the symbol or
label describing it.

6.4.3 Return/enter key

a) The return key, as defined in ISO/IEC 9995-7:2009, Table 1, number 23 (ISO 7000-0651), shall
always be provided on the on-screen keyboard interface when the context of use allows or requires
the input of line or paragraph breaks.

10
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b) The enter key, as defined in ISO/IEC 9995-7:2009, Table 1, number 24 (ISO 7000-1025), shall be
provided on the on-screen keyboard only when screen display size constraints allow it and when
the context of use may require an enter action.

c) Both return and enter keys, as defined in ISO/IEC 9995-7, shall be located at the far-right position
on row A of the keyboard.

d) The on-screen keyboard may provide and display only one key for both return and enter
functionalities.

e) The return/enter key width should be at least that of two alphabetic keys, including the separating
space between them.

f)  When there is only one return/enter key, the label describing the key on the on-Seréen keyboard
should be named accordingly, based on the context of use.

g) Iftyping the key results in a line or paragraph break, the key should be labelled as a refurn key and
shall conform to ISO/IEC 9995-7 for the symbol or label describing it.

h) If typing the key results in a validation action, the key should be labelléd as an enter key and shall
donform with ISO/IEC 9995-7 for the symbol or label describing jit}

i) Iftyping the key results in a line, paragraph break or a validation action, the key should be labelled
ds a return key and shall conform to ISO/IEC 9995-7 for thé-symbol or label describing]it.

6.4.4] Tabulation key

a) On-screen keyboards should provide a tabulation(key, as defined in ISO/IEC 9995-7:2009, Table 1,
rumber 44 (ISO 7000-0001), if display space constraints allow it.

b) Ifatabulation key is provided on the on-sereen keyboard, it shall conform to ISO/IEC 9p95-7 for the
sfymbol or label describing it.

7 Specific toggle keys and commands

7.1 |Toggle key layout and operations

7.1.1] General

a) ecific toggle keys are required with on-screen keyboards to reach various functionalities.
It is also on€¢“of the means to provide a fall-back for level 3 characters of different sgandards (in

articular;the ISO/ IEC 9995 series) or de facto physical keyboards widely in use.

b) hen used, the toggle key activates specific functionality, gives access to a new s¢t of graphic

aracters, or deactivates these specific functionalities.

EXAMPLE1 The level 2 select toggle key gives the user access to a related set of graphic characters as

illustrated in Figure 7. This figure shows an example of a level 2 select toggle key located at the left side of row
B of an on-screen keyboard. On the left image, the toggle key is not activated. It is displayed as a black shaped,
translucent arrow sign, and we can see that the alphabetical characters are shown as lower-case characters.
When activated, the symbol used to describe this toggle key has changed, indicating its different state to the user.
On the right image, the toggle key is activated and is now displayed as a bold, black arrow sign. The alphabetical
characters available are now shown as capital characters, instead of lower-case characters.

© ISO/IEC 2023 - All rights reserved
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a z e r t yui op AZ ERT Y U I OFP
qgsdf gh jk I'm Q SDF GH J KL M
A & __& __& _& & __& & —> 7777777777

X C Vv bn & 4 WX CV BN &
122 @ 9 space return 122 @& 9 space return

Figure 7 — Example of a level 2 select toggle key with an on-screen keyboard

EXAMPLE 2 | The language select toggle key (analogous to group select key on physical keyboards), gives the
user access td additional on-screen keyboard layouts, as illustrated in Figure 8. In this figure, there is-a language
selection toggle key (image on the left), located on the bottom (A) row of the on-screen keyboard. When actiyated,
a selection mpnu (image on the right) allows the user to customize on-screen keyboard settings and to dhoose
from various|types of on-screen keyboards layouts (French, English, Emoji, Russian, Japanese-Kana, Japgnese-
Romaji, Swyple, Arabic, Greek, Tamil). Each keyboard layout in the selection menu is shewn using the nanje and
characters of [the language for which it is designed.

Réglages Clavi€ry,

Frangais (France)

English (US)

p. Emoji

AP 4
s

Pycckas

BAREHIR

B Ad © ® @& -

BAEO—TF ®

‘ Swype

multilingue

ALZLEJRITIVEUL! O] P, ; ) el o
L

KL
y ) EMNVa J K
i e i Bl il R (SN | n E. i
— WSS e S0H
L A
234 @ )9 eshace SR 123 9 espace retour

Figure § — Example of a language selection toggle key menu with an on-screen keyboard

EXAMPLE 3 | Jo this example, as shown in Figure 9, a language selection toggle key (image on the lpft) is
located on thébettom{A}rowof the on cenkevbgard This image shows an on eenkeyboard-setup with
a Japanese-kana keyboard layout providing access to Kana characters. When activated, the on-screen keyboard
automatically switches to the next on-screen keyboard (image on the right) registered in the users’ on-screen
keyboard preferences. On this image, we can see that the keyboard layout has changed to a Japanese-Romaji
keyboard layout, which provides access to roman characters.
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oggle keys shall be operated with a single tap and shall not need to be pressed.-for 3
Jlong tap) to be activated.

he different subsets of characters accessed with toggle keys shall completely cover th
, level 2 and level 3 characters offered on standard or de facto physical keyboards
narketplace.

dditional functionality may be provided with toggle keys for.spécific on-screen keyb

PLE4 A long tap can either lock/unlock the toggle key state or display a menu for sel

e non-graphic toggle keys shall follow the requirements in 7.1.2 and 7.1.3.

Location on the on-screen keyboard

pard) except the level 2 selection toggle Key, as defined in ISO/IEC 9995-7:2009, Table
/000-0251), which shall be located on row B, if display space constraints allow it.

Locking/unlocking toggle'keys
double tap shall activate and lock the toggle key for further text input or menu select

n more advanced dévices, it should also be possible to activate and lock the toggle ke
h).

ouble tap as'well as long tap duration for locking toggle keys should be an adjustah
pecificusers.

F shall’be possible to unlock and deactivate the toggle key with a single tap on this tog

longer time

e set of level
used in the

bards.

pcting among

ggle keys shall be located at the bottomr of the on-screen keyboard (row A of the on-screen

1, number 1

ion.

y with a long

le setting to

elp peoplé with various physical difficulties and help prevent unintentional activations by some

gle key.

7.2

7.2.1

Toggle key functionality

Level 2 selection toggle key

The level 2 selection toggle key, as defined in ISO/IEC 9995-7:2009, Table 1, number 1 (ISO 7000-0251),
and shown in Figure 7, allows users to at least access level 2 characters of group 1 (default) available
on the on-screen keyboard. It is optional with on-screen keyboards, depending on the languages and
alphabets available in the on-screen keyboard.

a) When using Latin, Cyrillic or Greek alphabet-based on-screen keyboards, they shall provide access
to the level 2 selection key in order to type capital letters.

© ISO/IEC 2023 - All rights reserved
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b)

f)

7.2.2 Group selection toggle key

When using Latin, Cyrillic or Greek alphabet-based on-screen keyboards, the location of the
alphabetic keys on the on-screen keyboard shall not be changed when switching from level 1 to
level 2 characters with the level 2 selection toggle key.

While using level 1 characters, a tap on the level 2 selection toggle key shall give access to level 2
set of characters only for the next keystroke, after which the on-screen keyboard automatically
switches back to level 1 characters.

On more advanced devices that allow multipoint gesture detection, while using level 1 characters,
it may be possible to activate and hold the level 2 selection toggle key while at the same time typing
level 2 characters from the on- screen keyboard using multlple pomt text entry. When the pressure
on thel selection toggle key is released
1 charaters

When ufsing Latin, Cyrillic or Greek alphabet-based on-screen keyboards, the keyboard should
automatically switch from level 1 characters to level 2 characters when the context bf use requires
the use p capital letter, and automatically switch back to level 1 characters after ‘the input ¢f the
capital dharacter.

EXAMPLE1  When starting a new text message, the on-screen keyboard is automatically set to lpvel 2
characters for the input of a starting capital letter. The on-screen keyboard adtomatically switches back to
level 1 cHaracters for the next keystrokes.

EXAMPLE 2 When the user inputs a “” (dot), the on-screen keybodrd is automatically set to lgvel 2
characters for the input of a capital letter beginning a new sentence, The on-screen keyboard automatically
switches|back to level 1 characters for the next keystrokes.

EXAMPLE 3  When the user inputs a “?” (question mark){ thé on-screen keyboard is automatically set
to level 2 characters for the input of a capital letter begihning a new sentence. The on-screen keypoard
automatically switches back to level 1 characters for the‘ext keystrokes.

The usel shall have the possibility to activate 0t 'deactivate automatic switching between lgvel 1
and 2 of on-screen keyboard layouts in the device’s user settings or by other means when| such
functionality is provided.

The group s¢lection toggle key, as défined in ISO/IEC 9995-7:2009, Table 1, number 7 (ISO 7000-0251),
allows users|to select additional sets of characters not necessarily needed for the typical user of a given

a)

b)

14

human langIage.

The group selection ‘teggle key, as defined in ISO/IEC 9995-7:2009, Table 1, number 7
(ISO 7000-0251), can‘be assimilated to the language select toggle key. A group selection toggle
key or a language selection toggle key shall be provided. It may be used for other purposes than
languagg seleetion, but not typically.

A single|tdp’on the group selection toggle key shall activate and lock the next group of characters.

Another tap on the group selection toggle key shall activate and lock either the next available group
of characters, or switch back to group 1 characters, if there are no more groups provided in the on-
screen keyboard.

The level 2 selection toggle key should be used to provide an additional set of characters (level 2
additional characters of the selected active group of characters).

Characters available through the level 2 of additional groups of characters should not be required
or commonly used in the chosen language because of the poor accessibility of this functionality.
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7.2.3 Layout selection key

The layout selection key allows user to choose among various on-screen keyboard layouts, either
selected or installed as their preferred or favourite layouts using the device’s user settings or by other
means.

a) Emoji keyboard layout should always be made available as an on-screen keyboard layout choice for
the users, where appropriate.

b) The symbol used for representing the layout selection key shall always be the same amongst the
different keyboard layouts.

c) The symbol used to represent the layout selection key should be culturally neutral arld accessible,
nderstandable and distinguishable from other keys by the user.

d) single tap on the layout selection key shall activate the next keyboard layeut‘as selected by the
ser using the device’s user settings or by other means.

e) ccessive taps on the layout selection key alternates between all theon-screen keybjpard layouts
selected by the user using the device’s user settings or by other means.

f) hen locked, the layout selection key shall activate an interface’alowing the quick selection of the
eyboard layout with the complete list of keyboard layouts selected by the user using the device’s
yser settings or by other means.

g) Heyboard layouts shall be described and labelled using-the language and alphabet fof which they
dre intended.

h) (ountry flags should not be used to represént or describe a keyboard layout, which can be
hisleading.

=

7.2.4] Speech dictation toggle key

a) An on-screen keyboard should-\provide direct access to voice recognition and dictation
fhinctionalities as a specific toggle key on the on-screen keyboard, if such functipnalities are
available on the device.

b) The symbol used to repriesent the voice recognition and dictation functionalities toggle key should
be culturally neutrakand accessible, understandable and distinguishable from other] keys by the

yser.

7.2.5] Keyboarddeactivation toggle key

a) (n-screen keyboards shall provide a deactivation toggle key that allows users to temporarily hide
he keyboard to enlarge the display and have a better view of the on-screen content.

—

b) Thekeyboard shall be displayed again when the user taps or selects an area on the screen where
text input is possible.

c) On-screen keyboards shall always display the keyboard deactivation toggle key whether the device
is used in landscape or portrait orientation.

7.3 Toggle key status indication
a) Toggle keys shall always provide accurate indication of their current selection status to the user.

b) Level 2 selection toggle key symbol shape shall be modified, or its shade highlighted or reversed
when activated by the user.
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c) The group selection toggle key label shall indicate to the user, either by a short string of characters
or by a symbol, what type of additional characters can be used by changing the current group to
the next available one.

EXAMPLE1 Label “123” can be used if the next group of characters provides access to numerical characters.

EXAMPLE 2  Label “ABC” can be used if the next group of characters provides access to Latin-alphabet
characters.

EXAMPLE 3  Label “+=" can be used if the next group of characters provides access to symbols other than
characters or digits.

8 Associated characters

8.1 General

a) The on-gcreen keyboard shall provide easy access to all of the associated characters requir¢d for
typing ih the language available in the system and selected by the user.

b) All of the associated characters listed in local or national keyboard stahdards or, if there are no
such standards, commonly used in the country’s software and devices'shall be provided by the on-
screen Keyboard to the user.

8.2 Accesfs to associated characters

8.2.1 Accégss to associated characters with a selection box

When the uger has enabled accessible input mode, or when the device is not able to detect long fap, a
single tap o1 a character key with associated characters should display a new character selectiopn box
with the malin character and all the available associated characters for this character shown on the
screen for ijput.

8.2.2 Accégss to associated characters with a long tap

a) When the device is able to detectlong taps, a long tap on a character key with available assodiated
charactgrs shall display an asseciated character selection box showing all possible assodiated
charactgrs, for selection by the user.

b) The long tap required to diSplay the available associated characters should have a duration nqt less
than 250 ms and not fnore than 750 ms should last longer than 500 ms.

c) The durption ofthe long tap required to access associated characters should be adjustable Hy the
user in the settihgs of the device.

8.3 Selecti

8.3.1 Selection of associated characters with accessible input mode enabled

a) The associated characters shall be displayed on a specific box within the display space of the on-
screen keyboard (as shown in Figure 10).

NOTE Figure 10 shows a representation of a handheld device with an on-screen keyboard at the bottom
of the device’s screen. The key ‘n’ has been activated by the user. At the top of the onscreen keyboard, there is
a selection box where letter 'n’ and its associated characters ‘A and ‘@’ are displayed, and ready to be selected
by the user for text input. Right above this associated character selection box and below the screen, there is a
predictions tab.
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1’ key, pressed by the user

Figure 10 — Associated characters selection box

—

he user shall select the target-associated character using a single tap on any of th
haracters displayed on the box:

Q

The main character shallalso be selectable in the associated characters box or window

—

he associated charatter selection box should not hide on-screen keyboard keys, to avd
r typing errors.

o

—

he associated\character selection box should not hide text input point.

o

he assoCiated character selection box should be located at the top of the on-screen ke

]

Fthere)is a predictions tab, the associated character selection box should be located ju

e associated

V.

id confusion

yboard.

st below it.

Omrmmore advarnced devices, word predictions using associated chraracters may be sho
in the predictions tab, for easier typing.

8.3.2 Selection of associated characters with accessible input mode disabled

When the user presses the character key, the associated characters shall be displayed

n to the user

on a specific

box or floating window (as shown in Figure 11) within the display space of the on-screen keyboard,

as long as the user maintains the pressure on the character key.

© ISO/IEC 2023 - All rights reserved
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Figure 11 — Example of an associated character selection-box

The associated character selection box can be displayed as a floating window. Figure 10
on-screen keyboard with character key ‘e’ (located on row D) (pressed. An associated cha
appears as a floating window at the top of on-screen keyboard.“Fhe associated characters ava
re all diacritic characters made with ‘e’ such as ‘¢’, & or ‘€', with the exception of character ‘3’ ul
phabet.

ed characters shall be displayed in the same way as described in a).

ction of the associated character shall be done by moving the point to the target assoc
r while maintaining the pressure on the touchpad, then on releasing the pressure g
bsociated character.

e key with associated charactersis no longer selected (pressure released), the assod
r box shall be closed.

n character shall also be-selectable in the associated characters box or window.

hssociated characters for a specific character (including the character itself) sh:
d at once on the sCreen.

is makes it unfiecessary for the user to scroll or use any more menus or other interface compg
associatedtharacters.

thows
racter
ilable
sed in

n the

iated
n the

iated

111 be

nents

8.4 Insertionofassociated characters

a) When theMiser has selected ane of the possible associated characters, that character shall be
directly inserted into the text input field.

b) If no selection has been made, the character initially selected shall be inserted into the text input
field.

9 Keyboard mode context dependency

9.1 General

a) On-screen keyboard software should be able to auto-detect the type of input required by a text
field.
EXAMPLE1  AZIP code input box can only accept numbers.

18
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EXAMPLE 2 A mail address input box does not accept spaces.

If the on-screen keyboard can auto-detect the type of input required by the selected input field,
then it should limit the available characters proposed to the user to those required by this input

field for accessibility reasons.

Different types of keyboard layouts optimized for speed of typing and accessibility should be

provided to the user, depending on the type of input field.

9.2 Numeric input fields

a)

b)

Jeyboard should only provide access to the 0 to 9 numeric characters and to the{,’%
dperator symbols.

hen typing on a numeric input field, the layout used to display the numepric keyh
donform to the “1-2-3” numeric keyboard layout as shown in Figure~12, which 1
sfandardized 1-2-3 numeric keyboard. On the top row (row D), there are.3 keys, from
‘1’,‘2’, and ‘3’. On the second row (row C), the keys are ‘4’, ‘5’, ‘6". On the'third row (row
dre ‘7’,‘8’, ‘9". On the bottom row (row A), the key is ‘0’ and is locatéd in the middle pos

NOTH The “1-2-3” numeric keyboard layout is documented in ISO/HG 9995-4:2009, 8.1, ISO/IH
ISO/IEC 9995-8.

12 |3

4 5.6

7> 8 | 9
0

Figure 12 — 1-2-3 numeric keyboard layout as standardized in ISO/IEC 999

123456789

he on-screen
* () and #

oard should
'epresents a
left to right:
B), the keys
ition.
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Figure 13 — Numeric input with a numeric on-screen keyboard layout on a handheld device
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EXAMPLE 2 Figure 13 illustrates numeric input using a 1-2-3 type on-screen keyboard layout on a handheld
device. On the top of the screenshot, a numeric input field is shown with numbers inserted. Under the input field,
there is a 1-2-3 type on-screen numeric keyboard composed of the following keys: top row (D) keys are 1, 2, 3;
row C keys are 4, 5, 6; row B keys are 7, 8, 9; bottom row (A) keys are space, 0, dot. Additional keys are added in a
separate column, at the right of the numeric keyboard, and are displayed with a different colour, and provide the

« o«

following keys: minus “-“, comma, Backspace, Validation key.

c) Additional numeric keyboard layouts or sets of keys designed for numeric input may be provided to
the user.

EXAMPLE 3 A “calculator” layout can be chosen by the user instead of the standard numeric keyboard.

9.3 Emailaddress input fields

When typing on an email address input field, the on-screen keyboard should provide direct-accgss to
‘@’ and *’ symbols, besides alphanumeric characters.

9.4 URL/URIinput fields

When typing on a uniform resource locator (URL) input field or on a uniform resource iderntifier
(URI) input [field, the on-screen keyboard should provide direct access tg'/// and “’ symbols, bgsides
alphanumer]c characters.

9.5 Inputffields with preselected values

a) Custom gelection interfaces may be provided for completing fields with preselected values sych as
country{region, age, year, date, time, time zone.

b) Operati¢gn of custom selection interfaces for input fields with preselected values shall be accegsible
to all users including users with disabilities.

c) If operating time to select a custom value fronta list of values is longer with the custom input field
interfacg than it is with the standard text\input interface, the standard interface should be|used
instead.

EXAMPLE 1 | Having to scroll or navigate(through a long list of years starting at 1900 up to 2017 can be longer
and less accegsible than to type in the s€lected year directly with a numeric on-screen keyboard.

EXAMPLE 2 | Having to scroll oraavigate through alist of 200+ countries can be longer and less accessiblg than
to type in the[selected country directly with an alphanumeric on-screen keyboard.

10 User customization and creation of new keyboards

10.1 Customization of the keyboard

Th flapa clhall Llo +1. S 1L £ 3 1 1 2d-1 £ 4 £l oo
a e SySLClll S11dIT TIIAUIT LIIT USCT U bllallsc ITUIIT UIIT UITTSCITUII I\C_y ouvudaru lCl_yUbl\, U dIlULIICI.

b) The system should enable the user to customize on-screen keyboard layouts.

EXAMPLE Adding or removing keys, changing key placement, input methods to enter characters,
combining keys together.

c) The system should enable the user to download and use their own images for personalization of the
on-screen keyboard keys.
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10.2 Switching between keyboards

The toggle key for switching from one layout to another shall always be visible, directly accessible and
located at the same place on the on-screen keyboard user interface.

NOTE Non-written languages can be typed using specific phonetic keyboard layouts.

10.3 Loading, saving and sharing the keyboard layout

10.3.1 Modifying a keyboard layout

The yser should have the possibility to edit and save the on-screen keyboard Iayouts and
them|for later use.

10.3.2 Loading a stored keyboard layout

It shquld be possible to load an on-screen keyboard layout stored locally and sélect it as t
scregn keyboard layout using one of the toggle keys provided by the on-sereen keyboard.

10.3.3 Adding a new keyboard layout

It shquld be possible to add new on-screen keyboard layouts fronrremote locations and sd
by dgwnloading it directly or by using mobile applications or@any other software (remote st

etc.).

11 Activation/deactivation of on-screen keyboard

11.1{Manual activation/deactivation ofon-screen keyboard

The dn-screen keyboard should provide the possibility to activate (display) or deactivate (
screen keyboard by means of the specific toggle key (11.3) or other system functions.

11.2| Automatic activation/deactivation of on-screen keyboard

11.2.0 Automatic activation

jarY

utomatic activatien of the on-screen keyboard shall be activated by default.

he on-screeénkeyboard shall automatically be activated when the user clicks or select
eld unless physical keyboard is connected or automatic activation of the on-screen
isabled:

Q.=

—

hédser interface shall provide a way to disable automatic activation of the on-screen

then choose

he active on-

rvers, either
orage, email,

hide) the on-

5 a text input
keyboard is

keyboard. In

. +1 1 h] A | - b - h] 41 1: 1 1 - -
115 CASC, LIIC UIISSUITTITI REYDUAIU UUCS TTOL ALLIVALE WIICIT LIIE USCT CIICKS U STICCLS 4 LT

(=2

11.2.2 Automatic deactivation

a)

b)

The on-screen keyboard shall automatically be disabled when the user clicks or select
that does not allow any text input unless automatic deactivation of the on-screen
disabled.

(t input field.

s an element
keyboard is

The user interface of the on-screen keyboard shall provide a way to disable the automatic
deactivation of the on-screen keyboard. In this case, the on-screen keyboard does not deactivate

when the user clicks or selects an element that does not allow any text input.

© ISO/IEC 2023 - All rights reserved
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11.2.3 Input fields with pre-selected values

Input fields containing pre-selected values that do not allow any text input, but only a choice between
various options, should let the users activate the on-screen keyboard for accessibility reason.

NOTE Additional guidance on dealing with input fields accessibility can be found on ISO 9241-171 Ergonomics
of human-system interaction — Part 171: Guidance on software accessibility.

EXAMPLE

Country, region/state, age, year, date, time, time zone, etc.

11.3 Location of toggle key

a) The tog
display {
b) The tog
same lo

12 Positid

pace constraints allow it.

ble key for activating/deactivating the on-screen keyboard shall always be'located :
ation on the user interface.

ning and sizing

12.1 Positioning

a) On-scre
them (fi

b) On-scre
window|

12.2 Sizing

12.2.1 Reld

On-screen k
screen area

EXAMPLE 1
60 %(A). On
keyboard wit
12.

bn keyboards should be displayed at the bottom of the active screen if the user cannot
ked location).

en keyboards should be movable across the screen’ when they are displayed in a flg
in order to avoid hiding content or text input-fields.

tive size of on-screen keyboards

byboard height should not exeeed 40 % of the screen area and not be under 20 %
vhen displayed on the working screen as shown in Figure 14.

Figure 14 shows an on-screen keyboard on a handheld device with a screen display size of
he bottom part of the screen, we can see a predictions tab (B) followed by an on-screen v
h 4 rows of keys (C to.F). This figure also indicates other display requirements from Clauses 6

ble key for activating/deactivating the on-screen keyboard should always be visiple if

Wt the

move

ating

f the

about
irtual
7 and
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