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INTERNATIONAL ELECTROTECHNICAL COMMISSION

TOUCH AND INTERACTIVE DISPLAYS -

Part 12-20: Measurement methods of touch displays —
Multi-touch performance

2019

FOREWORD

e International Electrotechnical Commission (IEC) is a worldwide organization for standardization_com
national electrotechnical committees (IEC National Committees). The object of IEC is/to p
ernational co-operation on all questions concerning standardization in the electrical and efectronic fie
end and in addition to other activities, IEC publishes International Standards, Technical Specific
Chnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter rneferred to as
blication(s)”). Their preparation is entrusted to technical committees; any IEC National*"Committee intg
the subject dealt with may participate in this preparatory work. Internatiopal{_governmental an
ernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates

h the International Organization for Standardization (ISO) in accordance' with conditions determin
eement between the two organizations.

e formal decisions or agreements of IEC on technical matters express/ as-nearly as possible, an intern
sensus of opinion on the relevant subjects since each technical“cofmmittee has representation fr
brested IEC National Committees.

L Publications have the form of recommendations for international use and are accepted by IEC N
Immittees in that sense. While all reasonable efforts are made to ensure that the technical content
blications is accurate, IEC cannot be held responsible\ for the way in which they are used or fi
interpretation by any end user.

order to promote international uniformity, IEC National Committees undertake to apply IEC Publig
hsparently to the maximum extent possible in_their national and regional publications. Any dive
ween any IEC Publication and the corresponding.national or regional publication shall be clearly indic
latter.

~

itself does not provide any attestation«of/conformity. Independent certification bodies provide con
essment services and, in some areas, access to |[EC marks of conformity. IEC is not responsible f
vices carried out by independent cettification bodies.

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

mbers of its technical committees and IEC National Committees for any personal injury, property dam|
er damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fee
enses arising out of.the publication, use of, or reliance upon, this IEC Publication or any oth
blications.

ention is drawntto.the Normative references cited in this publication. Use of the referenced publicat
ispensable for'the correct application of this publication.

ention is drawn to the possibility that some of the elements of this IEC Publication may be the sub
ent rights, TEC shall not be held responsible for identifying any or all such patent rights.

ational Standard IEC 62908-12-20 has been prepared by IEC technical committeg]

brising
omote
ds. To
htions,

“IEC
rested

non-
losely
ed by

htional
bm all

htional
bf IEC
br any

ations
gence
hted in

ormity
br any

liability shall attach to IEC (or,its directors, employees, servants or agents including individual expeits and
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P dicrnlars
VIV Ulopyidyo.

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

FDIS Report on voting
110/1129/FDIS 110/1148/RVD

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.


https://iecnorm.com/api/?name=adebb916178e315dfcd19bfe7fdf35e2

IEC 62908-12-20:2019 © IEC 2019 -5-

A list of all parts in the IEC 62908 series, published under the general title Touch and
interactive displays, can be found on the IEC website.

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

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

A bilingual version of this publication may be issued at a later date.

IMPDRTANT - The 'colour inside' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print-this document using a
colqur printer.
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TOUCH AND INTERACTIVE DISPLAYS -

Part 12-20: Measurement methods of touch displays —
Multi-touch performance

1 Scope

This

methpds for the multi-touch performance of a touch sensor module. This doclmsg
applicable to touch sensor modules, where the structural relationship between)‘\the
sensir, touch controller, touch sensor module, display panel, touch display panel,”and

display module is defined in IEC 62908-1-2.

2 Normative references

The following documents are referred to in the text in such a_way that some or all of
contgnt constitutes requirements of this document. For dated.references, only the e
cited|applies. For undated references, the latest edition of the.réferenced document (incl
any gmendments) applies.

IEC §0068-1, Environmental testing — Part 1: Generahand guidance

IEC §2908-1-2, Touch and interactive displays ~-Part 1-2: Generic — Terminology and
symblols

IEC §2908-12-10, Touch and interactive 'displays — Part 12-10: Measurement metho

touch

3 Terms and definitions

For 1
IEC 6

ISO ¢
addrg

e |H

e |9

part of IEC 62908 specifies the standard measuring conditions and measutg

displays — Touch and electrical performance

he purposes of this. document, the terms and definitions given in IEC 60068-1
2908-1-2 apply.

2019

ment
nt is
ouch
ouch

their
dition
uding

letter

s of

and

nd IEC maintain terminological databases for use in standardization at the follgwing

Sses:

C Efectropedia: available at http://www.electropedia.org/

0.Online browsing platform: available at http://www.iso.org/obp

4 Standard measuring conditions

4.1
Meas

- te

Standard environmental conditions
urements shall be carried out under the standard environmental conditions:

mperature: 25°C £ 3 °C,

— relative humidity: 25 % RH to 85 % RH,

— at

mospheric pressure: 86 kPa to 106 kPa.

When different environmental conditions are used, they shall be noted in the measurement
report.
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http://www.iso.org/obp
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4.2 Measuring equipment

The measuring equipment consists of two or more test bars, a moving arm and a stage, as
shown in Figure 1. The measuring equipment provides the actual touched coordinates, and
the touch sensor module reports the touched coordinates detected. The moving speed of the
arm is controlled by a motor and can be set up before the test. All of the measuring items in
this document are conducted on this kind of equipment, and any additional equipment parts
used in measurement shall be reported.

Moving arm

Test bar

Touch sensor
module

Electrical interface

IEC

Figure 1 — Composition of.measuring equipment

4.3 | Test bar

The fest bar is selected depending on,'the requirements and shall be reported. Details|shall
inclugle:

1) the shape of the test bar\'for example, half-sphere type, cylinder type, as shoyn in
Flgure 2;
2) tHe material of the test.bar, for example, brass or conductive polyamide resin;

3) tHe diameter of the.test bar, for example: 4 mm, 5 mm, 6 mm, 7 mm, 8 mm, 9 mm, 14 mm,
19 mm.

yl :
Half-sphere type Cylinder type

IEC

Figure 2 — Examples of test bars

4.4 Test bar position

The active area is defined as the area where touch is recognized. The centre area is defined
as the rest of the active area without the edge area as shown in Figure 3. The edge area is
defined as an area with the width of W from the edge of the active area. The origin and axis
direction shall be defined.
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X Touch sensor active area

2019

NOTE
W mm

5 Touch performance measuring methods

5.1
5.1.1

The (
mod(

5.1.2

The {
elect
touch
repor
touch

w
-
! Centre area :
o :
1 1
! 1
\ 1
- I
1
| : Test bar : 1
. I ]
Lo o
ke Edge area

IEC

The diameter of test bar is 2r mm, and the width of edge afea is W mm. The edge area is the area
from the edge of the touch sensor's active area. The centrefarea is the rest of the edge area.

Figure 3 — Location of edge area and centre area

Multi-touch support
Purpose

urpose of this test is td. measure the maximum number of test bars that the touch s
le can support at the same time.

Test procedure

pouch sensaorimodule under test should be connected to the measuring equipment b
ical interface. When test bars touch (tap and slide at random) the active area ¢
senseih.module simultaneously, the position coordinates of the touched points sh
ted.\Test bars shall be separated by a distance greater than or equal to the adj

within

pnsor

y the
f the
all be
acent
| the

distance in 5.2. The number of test bars shall increase by one each time unt

incre

5.1.3

ased test bar's coordinates cannot be reported.

Report

The maximum number of test bars whose coordinates can be reported normally at the same
time shall be reported. The report rate of maximum touch points shall be reported.

5.2

5.2.1

Adjacent touch distance

Purpose

The purpose of this test is to measure the smallest possible distance between two adjacent
touch points that would allow the touch sensor module to report each coordinate separately.
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5.2.2 Test procedure

The touch sensor module under test should be connected to the measuring equipment by the
electrical interface. Two test bars with the same properties should be fitted to the moving arm.
The centre-to-centre distance between the two test bars is d, and d should be greater than the
diameter of the test bar and less than or equal to min(V, H) / 3, where V and H are the length
and the width of the touch sensor module, respectively (see Figure 4). One of the test bars is
stationary while the other moves towards it until the test bars’ coordinates cannot be reported
separately; then record the distance between the last reported points. The measurement
should be done in three directions (horizontal, vertical and 45° direction), as shown
in Figure 4. The test bar’'s moving speed can range from 1 mm/s to 5 mm/s depending on the

test ﬁﬂﬂﬂﬂﬂﬁ@ﬂﬂuwwm_mﬂm; the
maximum recorded distance among the three directions.

YA
V

Moving test bar

Stationary test bar

IEC

NOTE| V, H: length and width of the touch sensor module, respectively.

Figure 4 — Example of adjacent touch distance

5.2.3 Report

The selected diameter of the test bar, the type of the test bar, the test bar’'s moving 4peed
and theradjacent touch distance shall be repaorted together with test bar position

5.3 Adjacent touch accuracy
5.3.1 Purpose

The purpose of this test is to measure the adjacent touch accuracy for the case where fingers
touch at adjacent points simultaneously. The touch sensor module shall report the accurate
coordinates of each adjacent touch point.
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5.3.2 Test procedure

The touch sensor module under test should be connected to the measuring equipment by the
electrical interface. Two test bars with the same properties should be fitted to the moving arm.
The distance between the two test bars, d,,, should be equal to two times the test bar’s
diameter. The test bars should be positioned sequentially along the horizontal direction and
vertical direction to measure the adjacent touch accuracy in both directions. Figure 5 shows
an example of two test bars in the horizontal direction. The two test bars shall remain
stationary at each target and the touch reports shall be collected fifty times.

X Ya)g&

Figure 5 — Example of adjacent test bars on the Xjaxis

Xy Yp)

IEC

5.3.3 Report

The test bar type and the selected diameter of the test bar shall be reported together witfh the
test bar position. The adjacent touch accuracy, D,, is/calculated by the distance deviation.
The galculation formula is as follows:

Dp = max(|dm _dr,nmax|’|dm _dr'nmin|)
o = (Xa - X P+,

dr'nmax = ' max (\/(Xa, i _Xb,i )2 +(Ya,i _Yb,i )2) (1)
i=12,...,50

dmmin = ‘:1r2in50(\/(Xa,i _Xb,i)2 +(Ya,i - Yb,i)z)

1

where

dm is the real-distance between the two test bars,

dmmak is the maximum reported distance between the two test bars,
demir is the'minimum reported distance between the two test bars.

5.4 Rotation
5.4.1—Purpese

Rotation is a motion between two fingers, where the angle of the vector from one finger to the
other changes monotonically while the distance between them is fixed. The purpose of this
test is to check how precisely the positions are reported during rotation motions.

5.4.2 Test procedure

The touch sensor module under test should be connected to the measuring equipment by the
electrical interface. Two test bars with the same or different diameters should be fitted to the
moving arm. The minimum distance between the centres of the two test bars should be
greater than the adjacent touch distance. Both of the test bars should rotate 360° around the
centre of rotation which is the centre of the two test bars, and return to their original points, as
shown in Figure 6. The centre of rotation should be positioned at Py, P, ..., P4 successively,
as shown in Figure 7. The test bars’ linear speed is the same and can range from 5 mm/s to
50 mm/s depending on the test equipment design and requirements.
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Figure 6 — Example of full circular‘rotation
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Figure 7 — Position of the centre of rotation

The centre of rotation is specified as follows:

If

min(H,V')

n+mn+D <

min(H,V")

10

2

2
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then,

for P4, the centre of rotation is

n+rn+D np+rn+D
2 ’ 2

for P,, the centre of rotation is

o n+rn+D n+mrn+D
2 ’ 2

for P4, the centre of rotation is

- n+mn+D V- n+mn+D
2 2

for P4, the centre of rotation is

for P4, the centre of rotation is

ntn+D _ min(H,V)
2 B 10

then,

for P4, the-Ccentre of rotation is

(minglg, V)’ min1(1;,V)j

for P,, the centre of rotation is

10 ’ 10

(H_ min(H,V) min(H,V)]

for P4, the centre of rotation is

(3)

(4)

(%)

(6)

(7)

(8)

9)

(10)
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(H ~ min1(gI,V)’V ~ min1(€I,V))

for P, the centre of rotation is

10 ’ 10

(min(H,V) . min(H,V)]

(11)

for P

whers¢
71
2
D
H

V
5.4.3
The q

the te¢st bars and the reported coordinates ‘which are detected by the touch sensor m

shall
shall

—thecentre of TotationmTs

is the radius of the test bar 1,

is the radius of the test bar 2,

is the distance between the centres of the two test bars;

is the length of the active area (the horizontal diregction of the touch sensor module
is the width of the active area (the vertical direction of the touch sensor module).

Report

liameters of the test bars and linear speéd shall be reported. The target coordinaf

(13)

es of
bdule

be reported. The distance betweensthe centres of the two test bars and the deviation Dg

pe reported. The calculation formula.of Dy, is as follows.

Dr = maX(IR1ref . R1max |’|R1ref - R1min|s|R2ref - R2max |, |R2ref - R2min|) (14)
where
Rqmin is the minimum distance between the reported points of test bar 1 and the cenfre of
rotation,
Rref is the distance between the target point of test bar 1 and the centre of rotation,
Rima is.the maximum distance between the reported points of test bar 1 and the cenfre of
rotation,
Romin IS the minimum distance between the reported points of testbar 2 and the centre of
rotation,
Roref is the distance between the target point of test bar 2 and the centre of rotation,
Romax is the maximum distance between the reported points of test bar 2 and the centre of

rotation.

The definition of Ry, R.ef @and R4 is shown in Figure 8.
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Reported points

e

Target points

Centre of rotation

IEC

Figure 8 — Definition of R,;,, R.os and R .,

5.5 | Pinch motion drifting

5.5.1 Purpose

PincH is a motion between two fingers that come closer monotonically"on a line. The pufpose
of thig test is to check how precisely the positions are reported in pinch motions.

5.5.2 Test procedure

The touch sensor module under test should be conneetéd to the measuring equipment by the
electfical interface. Two test bars with the same properties should be fitted to the mpving
arms| The test bars shall move towards each other in the same lines along the horizpntal,
vertidal and diagonal direction, respectively, on‘the touch sensor module, at the same speed.
The moving speed during the test is in the range of 5 mm/s to 50 mm/s depending on the test
equigment design and requirements. The two test bars start to move from the points shown in
Figure 9 and stop when the distance of the two test bars is two times the test bar’s diameter.
Figure 10 shows examples of pinch matienh drifting in the horizontal direction.
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HI2 3H/4 H X  Origin

Hi4

Origin

H X  Origin H/4

3H/4

Hl4

Origin

IEC

Figure 9 — Start points of test bars
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Figure 10 — Example of pinch motion drifting in.the’horizontal direction

Report

iameter of the test bar and the moving speed shall be reported. The target coordi
test bars and the reported coordinates which are detected by the touch sensor m
be reported. The deviation Dp shall be reported. The calculation formula of deviatig
follows.

Dp = méx (\/(xu —xm)z +( —yr’i)zj

i=12,...n

is the number of\measured data,
are the reported coordinates,
are the target coordinates.

Multi-touch sliding

Purpose

hates
bdule
n Dp

(15)

The purpose of this test is to check the continuity when several test bars are sliding on the
active area of the touch sensor module.

5.6.2

Test procedure

The touch sensor module under test should be connected to the measuring equipment by the
electrical interface. Two or more test bars with the same properties should be fitted to the
moving arm. The distance between the adjacent pairs of test bars should be more than the
adjacent touching distance, and all of the test bars should have the same distance. The test
bars move in straight lines along the horizontal, vertical and diagonal direction on the touch
sensor module, respectively (see Figure 11). The moving speed is in the range of 5 mm/s to
50 mm/s depending on the test equipment design and requirements.
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Figire 11 — Example of the multi-touch slide of three test bars in the vertical direction
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5.6.3 Report

The diameter of the test bar, the number of test bars and the moving speed shall be reported
together with test bar position. The actual\touched coordinates of the test bars an
reported touched coordinates which are’detected by the touch sensor module shdll be
reported. The linearity of each bar shallbe reported. The calculation formula of linearity fefers
to IEC 62908-12-10.

5.7 | Multi-touch crosstalk

5.71 Purpose

The purpose of this(test is to check the multi-touch crosstalk when multiple point

simul

5.7.2

faneously touched along the horizontal, vertical or diagonal direction.

Testprocedure

b are

The fouch sensor module under test should be connected to the measurement equipmgnt by

the e
arm.

ectrical interface. Two test bars with the same properties should be fitted to the m

pving
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diameter of the test bar and less than or equal to min(V, H) / 3, where V and H are the length
and the width of the touch sensor module, respectively. One of the test bars is stationary
while the other moves towards it (see Figure 12) until the distance is less than the adjacent
touch distance. The moving speed is in the range of 5 mm/s to 50 mm/s depending on the test
equipment design and requirements. The measurement should be done in three directions,
the horizontal direction, vertical direction and diagonal direction.
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