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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FORM FACTOR OF SMART MOBILE DEVICES -
Part 1: Impact on multimedia services

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization gon]
ational electrotechnical committees (IEC National Committees). The object of IEC is to promote intern
bperation on all questions concerning standardization in the electrical and electronic fields. To, this €
ddition to other activities, IEC publishes International Standards, Technical Specifications, Technical R
licly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”)
baration is entrusted to technical committees; any IEC National Committee interested in‘thé subject de
participate in this preparatory work. International, governmental and non-governmentalorganizations

hdardization (ISO) in accordance with conditions determined by agreement betwgen’the two organiza

formal decisions or agreements of IEC on technical matters express, as neatly-as possible, an intern

rder to promote international uniformity, IEC National <Committees undertake to apply IEC Publi
sparently to the maximum extent possible in their national and regional publications. Any divergence b
IEC Publication and the corresponding national or regional publication shall be clearly indicated in thé

itself does not provide any attestation of conforimijty. Independent certification bodies provide con
essment services and, in some areas, accessxto“|IEC marks of conformity. IEC is not responsible
ices carried out by independent certification bodies.

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

liability shall attach to IEC or its direetors, employees, servants or agents including individual expe|
nbers of its technical committees and:*tEC National Committees for any personal injury, property dan
br damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feqg

[spensable for the correctiapplication of this publication.

ent(s). IEC takes no“position concerning the evidence, validity or applicability of any claimed patent r
bect thereof. As:of the date of publication of this document, IEC had not received notice of (a) patent(s

be required(to implement this document. However, implementers are cautioned that this may not re
latest information, which may be obtained from the patent database available at https://patents.iec.

R63447-1 has been prepared by subcommittee Technical Area 1: Terminal for

prising
ational
nd and
eports,

Their
alt with
iaising

the IEC also participate in this preparation. IEC collaborates closely with the International Organizafion for

ions.
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om all
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latter.
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ions is

of (a)
ghts in
, which
resent
h. IEC

audio,

video @and data services and conient, of IEC technical commitiee 100: Audio, video and
multimedia systems and equipment. It is a Technical Report.

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

Draft Report on voting

100/4033/DTR 100/4067/RVDTR

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this Technical Report is English.
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This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

A list of all parts in the IEC 63447 series, published under the general title Form factor of smart
mobile devices, 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 webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e regonfirmed,
e withdrawn, or

e reyised.
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INTRODUCTION

Smart mobile devices (SMD) initially utilized communication services as a key element and are
designed to interact both with users and other devices connected to the network. Along with
advances in communication technology, various multimedia services other than communication
are available on SMDs because of the developments in SMD hardware performance.

SMDs have changed and have become more compact to make it easier for users to use
multimedia. For this purpose, hardware technology is developing.

This Technical Report intfroduces the main SMD form factors for multimedia services, explains
how tp design an effective SMD, and finally summarizes new work items to manage inifC 100
in the[near future.
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This document introduces various form factors of smart mobile devices and their impact on

multi
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2 Normative references
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ISO apd IEC maintain términology databases for use in standardization at the foll

addre
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e |S

3.1.1

smar{ mopile device

a) SJ/ID performance to process multimedia services;
r

ireless);

edla SelviCes.

5 not deal with:

dware performance and technology for each part, such as the battery; the antennja, the

bplay, the main processor, various sensors;
b characteristics of the SMD's operating system (Android?, iPhtne OS2 etc.);
b generation characteristics of telecommunication and™ radio frequency (inc

arable devices, like smart watch, AR (augmented reafity), VR (virtual reality) and s

are no normative references in this document.

prms, definitions and abbreviated terms

Terms and definitions

e purposes of this document, the following terms and definitions apply.

5Ses.

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

D Online-browsing platform: available at https://www.iso.org/obp

uding

O on.

pwing

SMD

portable device with computing, networking, and capabilities to provide multimedia services,

which

works independently and/or interactively with other devices

Android is a trademark of a consortium of developers known as the Open Handset Alliance and commercially

sponsored by Google LLC. This information is given for the convenience of users of this document and does not
constitute an endorsement by IEC of the product named. Equivalent products may be used if they can be shown
to lead to the same results

2 jos (formerly iPhone OS) is a trademark of Apple Inc. This information is given for the convenience of users of
this document and does not constitute an endorsement by IEC of the product named. Equivalent products may
be used if they can be shown to lead to the same results.
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3.1.2

form factor
hardware design aspect that defines and prescribes the size, shape, and other physical

specif

3.2
AF
AR

ications of components, particularly in electronics

Abbreviated terms
auto focus
augmented reality

CMOS complementary metal-oxide semiconductor

DA

display area

HDR
IP
oIS
0S
OoTT
PDA
SMD
usl

4 O

4.1
Today

to acq
their |

There

e smaller and ever-more efficient computer chips;

o Wi

e ad

o high resolution display and sensitive touch screen.

4.2

A dev
faxes

high dynamic range
ingress protection

optical image stabilization
operating system

over the top

personal digital assistant
smart mobile device

Universal Stylus Initiative
verview

General

's SMD technology has become so widespread that users often take for granted the
ess multimedia content, take pictures;.access information from around the world
bcations, and more, all from the convenience of their handheld device.

are arguably a few main technologies:

reless network infrastructure;

vanced battery teehnology;

SMD history

ce thatfeatured an early touch screen and had the ability to send and receive emai
was-available as a first personal communicator in 1994, named “Simon”. It w

Bbility
map

s and
Bs an

ant’demonstration of what was possible.

impor

In 2007, the physical keyboard-less smartphone was lunched, named “iPhone®3. This device
used only a touchscreen for typing and navigation functionality, instead of the physical trackball
or keyboard form factor, also the antenna was embedded in the phone.

In 2018, there was a brief period of interest in foldable SMDs, which are devices with in-foldable
or out-foldable displays. One such foldable SMD had a large inner display that could be folded

up, wi

3

th a secondary display on the front.

iPhone® is a trademark of Apple Inc. This information is given for the convenience of users of this document and

does not constitute an endorsement by IEC of the product named. Equivalent products may be used if they can
be shown to lead to the same results.
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As SMD hardware (such as batteries, displays, and housing cases) continues to develop, we
can expect to see rollable and slidable SMDs in the market in the near future.

4.3

Usage trends of SMD

Early on, smartphones, which are one type of SMD, were marketed primarily towards the
enterprise market, attempting to bridge the functionality of standalone PDA devices. Nowadays,
SMDs come equipped with high-speed processors, cinematic cameras, high-resolution displays,
and various sensors, such as accelerometers, light sensors, orientation sensors, LiDAR, and

more

Most
multi-
or pu
synch
becon
(DA) -

Accor
users
remot
For e
servig

In 203

per day are spent using social and communications applications in the world and the avj

time s
deper
avera
users

[1]4. As a result, the use of these devices is becoming increasingly widespread.

ouch gestures, rather than physical keyboards. They offer users the ability to dow
rchase additional applications from a centralized store, use online stordge
ronization, virtual assistants, and mobile payment services. The display of the SM
ne increasingly larger and it has a high screen-to-body ratio — it is called\the display
- as the bezel is thinner.

ding to a report released by the market research company eMarketer, many smart
turned to their devices to find information, entertainment, and human connection,
ely. As a result, time spent on devices has gone up across the board to enjoy multin
ample, people spent an average of 49% of total SMD dsage time on audio and
es in 2021 as indicated in Figure 1 [2].

B Audio
B Social networks

O Video
19% || 20 % @ Other

IEC
Figure 1 — Percentage of average SMD usage time per media in the USA

0, roughly 3 hours' and 40 minutes that people aged 16 to 64 spend using smartp

pent on videa*and games is 30 %, as shown in Figure 2 [3]. There are some vari
ding on~countries where it is very different with internet users in Japan spendi
ge of just’45 minutes per day using social media while, in one area in the USA,
spend*3 hours and 53 minutes using social media.

SMDsfeature thimand - state-tike form factors withr farge capacitive screens that Sypport

nload
and
D has
area

bhone
albeit
hedia.
video

hones
erage
ations
ng an
many

4 Numbers in square brackets refer to the Bibliography.
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B Social and communications
B Video and entertainment
O Playing games

@ Using other kinds

IEC

FiLure 2 — Percentage of average time spent with media in the world (smartphone)
Therel are three main factors driving the growth of SMDs.

The first is the advancement of mobile networks and the rapid development of terminalg. The
establishment of the environment has expanded as the service of the mokile industry has ghifted
from yYoice-oriented to data communication (non-voice), and the bandwidth of the network has
also wider and faster speed. In addition, device components such as the appearance of| high-
perfomance processors, high-resolution cameras, and a display have also become highly
functipnal.

The spcond is that the entry barrier of the SMD has been<owered through the advancemient of
the ofiented mobile OS, which has reduced SMD{development costs and shortened the
develppment process. And by using a mobile OS, the compatibility of the device has impfoved.

The third is that the competitiveness of SMDs-has been shifted from hardware to applications
through the reinforcement of software development environment.

As thg trend shifted towards multimedia devices that use various applications beyond the
purpoge of phone calls, the hardware configuration of SMDs also developed accordingly. In
additipn, SMDs are equipped withiwaterproof and dustproof functions, enabling video shpoting
in underwater or dusty envitonments. As the frequency of use increased in various
envirghments, the stress facter also increased, and an instrument was designed to strengthen
the dyrability and configufe a form factor that is easy for users to handle.

4.4 Multimedia services

The §MD is equipped with functions for taking, editing, and uploading pictures instantly. The
latest[SMD madels support various photographing modes using a large main sensor and 4 more
improyed zoom camera. One of them, the night mode, allows for capturing low-noise and|ultra-

wide angle-pictures. In addition, the video recording function has improved, providing an HDR
photot&apﬂngﬁ@mﬂhﬁ_mmm_mmnﬂm&om&mmting

functions such as removing unwanted objects, reducing noise and correcting faces, making it
easy for users to edit pictures.

For the video content, according to new research, despite the widening availability of ‘TV
Everywhere’ services, SMD (tablet PC) owners are significantly more likely to use OTT service
applications than those offered by both TV networks and operators. Almost half (48 %) of adult
tablet owners report using OTT video applications on occasion, compared with 37 % that use
broadcast network applications, 31 % that use cable network applications, and 23 % that use
TV operator applications [4].

Drawing-related application program performance using digitizers on PCs can be drawn in detail
or written directly using SMDs and an active stylus pen. Various touch hardware functions and
applications, described in 5.3, can be used to obtain the effect of drawing on actual paper.
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The method of entering a signature on a document is to sign and scan the printed document
directly, or to make only the signature part into an image file and insert it in the corresponding
location of the document, or to sign using a digitizer. However, if you can enter a pen into the
SMD, you can directly sign the document displayed on the SMD screen as if signing on paper.

5 Impact of SMD form factors on multimedia services

5.1

Camera

The camera is an important component in the form factor of SMD and has a great influence on

multimedia_services. A multimedia function of SMD is strengthened, and one of the b

chan
thick
size ¢
using
has 1
senso
came

photo

Produ
form ¢
are hi

es is the camera. With a physically small CMOS size and short focal length, due
ess of the SMD, cameras were initially used for information acquisition, but as-the™
rew, high resolution and low noise levels and several lenses were installed; ca
multiple CMOS array were designed, as shown in Figure 3. For example, onge of the
9 um pixel size and sensor-shift OIS and dual pixel AF functions on“a@a“12 meg3
r, and another camera that can shoot the ultra-wide range is the same;)CMQOS as the
a, with a lower f value and a closer shot. The other camera is designed to allow teles

graphy.

Telephoto
camera

Ultra-wide

Wide camera

camera

IEC

Figure 3 =.Cameras in SMD

cts that maintain SMD thickness and apply a lens configuration that refracts light
f Figure 4 to overcome a short\focal length are also being released. Consumer comg
ph as the protruding shape ofithe camera has emerged as a disadvantage that under

the deign of the SMD, but the:camera part of the SMD remains protruding due to tec

limita
future

ions to improve camera-performance. If more advanced technologies are applied
, it is expected that the size of the prominent shape will be reduced or be complete

Light way

ggest
to the
CMOS
meras
three

pixel
major
copic

in the
laints
mines
hnical
in the
y flat.

PO\

IEC

Light
reflection

Figure 4 — Example of camera lens structure to reduce the prominent shape

Cameras from various SMDs released in 2021 can easily shoot high-definition multimedia
images as they respond to 8K resolution, satisfy HDR for sensitivity, and enable high-speed

frame

shooting.
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In addition, pop-up camera and rotating camera products, which can only be seen when camera
functions are needed to enhance DA, were introduced. The forms of these cameras are shown
in Figure 5 as an example.

5.2
5.2.1

With t
have

servig
becon
on thg
is incH

also lgdunched on the market.

The s
SMD
Howe
range
are al
used.

As thé
displa
chang

Pop-up camera ‘r— EZ:ZE | |
=
10:17

. \&
Front display \\ pack P \ Front display

Figure 5 — Example of changeable front camera structure

Display
Display size changes

he development of SMD technology, the part where the most changes and develop
tontinued is the display, which is an important core formfactor especially in the multi
es area. As the display area keeps increasing, the front buttonless rigid shap
ne the classic form factor of SMDs. In 2019, an SMD with a foldable display was lau

market. With the steady release of products,\the market share of foldable display
easing. Also, SMDs which have rotational and foldable functions with dual displays

Creen placed in front of the SMD is expanding every year. The displays used in the
were mainly 10,16 cm or less in\size, and a bezel of some thickness was req
ver, with the advantage of allowing users to perform tasks faster and the expansion
of use to view various contents‘on SMD, they have pursued a wide screen. Manufac
50 adopting wider displays(_and as of 2021, displays from 12,7 cm to 15,24 cm are

size of the displaysihcreases and the width of the bezel decreases, the proportion
y area to the SMD-area is high. Figure 6 shows the trend of change in display size g
es in SMD display trend.

4 )
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DA=99 %

Set size = display size

_ Size of display
DA= ~Size of set

DA=80%

IEC
Figure 6 — SMD display trend

5.2.2 Various screen form factors

The d|splay's cover window is glass and the SMD is rigid, but.the display panel is a film maerial,
so thg notch type, pin-hole, teardrop, and dual punch-hpl&(display, in which all set areas gxcept
the cgmera area are screen areas, have been releaseds The concepts are shown in Figure 7,

Figurg 8 and Figure 9.

Camera and
sensors area
IEC
Figure 7 — Notch display

/ ‘ ‘ r/(v |
Pin-hole
area for Teardrop
the front shape for
camera the front

camera
\ J \ S

IEC

Figure 8 — Pin hole and teardrop display
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Dual
punch-hole

10:08

IEC

5.2.3

Since
forms

This fpldable SMD that can be folded and unfolded with a single screen in half like a b
displdy multimedia contents at the intended form. Also, the interaction-form can vary deps

on thg

The fq

and h|nge. The foldable SMD can be categorized into an in-felding method (the screen is 1
inward), an out-folding method (the screen is folded outward), and a multi-folding metho
screef is folded G type and Z type) in the direction. There are various folding types as g
in Figure 10. An in-folding SMD could have an additional display to give or take inforn
when it is folded.

Figure 9 — Dual punch hole display

Deformable screen

a flexible display was launched on the market, it has been adopted in"SMDs in v
The SMDs with the deformable display are different from the existing,rigid flat stru

folding configuration.

Idable SMD requires bending materials. Typically, it is essential to use a foldable d

Brious
cture.
bok to
nding

splay
olded
d (the
hown
hation
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2 »

IEC

IEC

a) Out-folding SMD b) In-folding SMD
1 Z 5 1 2 3 ; 3
Y —J
IEC IEC
c) In-folding SMD and additional screen d) Multi-folding (Z type) SMD
1 2 3

©

e) Multizfolding (G type) SMD

IEC

Figure 10— Various SMD folding types

With the release of the folding:SMD “foldable”, a rollable SMD that rolls a display w|th an
elonggted bar type is likely to.follow. The basic concept of the rollable screen SMD is int¢nded
to be pasily used by varying the shape and size of the display according to the usage purpose
and ehvironment. The rollable screen SMD has the advantage of having a screen that gan be
chanded to a variable size, unlike that of the foldable one, as shown in Figure 11.

Photos

Albums

My Albums

Figure 11 — Usage example of rollable SMD

5.3 Touchscreen

The multi-touch action of using fingers and pen on the screen is one of the important interactions
with the SMD form factor. With the development of touchscreen technologies, the user could
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use multimedia applications more intuitively. It could play the role of displaying information for
the output and simultaneously performing keypad and pen writing functions as input devices.
There are various applications to draw pictures, write letters and do multi-touch actions with
two or three fingers for screen controls, like zooming in and zooming out a map. Figure 12
shows examples of touching with a finger or a pen touch.

NS AN
\/&/ /

IEC IEC

a) Finger touch on the screen b) Pen touch on the'screen

Figure 12 — Example of finger touch and pen touch

IEC TR 62908-1-3 published in 2021 describes pen touch technology and characteristi¢s [5].
The types of touch pens can be classified. In Table 1, the first category is whether the pgn has
an elgctrical circuit or not. The next category is the method“of detecting the pen tourh. In
additipn, there are two types: one-way communication (unidirectional) and twp-way
communication (bidirectional) with the pen and the detection panel or the system side.

Table 1 — Classification. of touch pen

Circuits i
Pen touctr;I s:nsmg Pen type/ protocol Uni/Bi-directionfal
Built-in or not metho
. Resistive General commercial pen Unidirectional
Passive pen
(Without circuits) ) o )
BCAP General commercial pen Unidirectional
Type MPP
yp Bidirectional

(Microsoft Pen Protocol)

Type AP

Active pen PCAP (Apple Pencil) Bidirectional
(Built-in circuits)

T(VL?;)U Bidirectional

Hairersatper Bidireetons }

5.4 Waterproofness

In recent years, SMDs have waterproofness as a key design feature, because up to 20 % of all
SMD damage occurs because of immersion or contact with a liquid [6]. IEC 60529 provides the
user with a more detailed guide, which rates their dust and water resistance using the IP
(ingress protection) rating code [7].

To improve the durability of SMD components, various R&D results have been achieved. For
example, charging a terminal, connecting a data port, and an earphone jack are made of nickel
and platinum, which do not corrode with water. Additionally, rubber is used between the internal
parts to prevent water from entering between external connection terminals. In addition, joints
such as a display and a rear integrated back cover (external case) are filled with rubber packing.
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