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INTERNATIONAL ELECTROTECHNICAL COMMISSION

TOUCH AND INTERACTIVE DISPLAYS -

Part 12-10: Measurement methods of touch displays —
Touch and electrical performance

th

change has been made. Additions are in green text, deletions are in strikethrough red text.

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization.compris
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote“internatio
co-operation on all questions concerning standardization in the electrical and electronic fields; ,To this end 3
in addition to other activities, IEC publishes International Standards, Technical Specifications)yFechnical Repo
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC 'Publication(s)"). TH
preparation is entrusted to technical committees; any IEC National Committee interestéd in the subject dealt W
may participate in this preparatory work. International, governmental and non-governmental organizations liais
with the IEC also participate in this preparation. IEC collaborates closely with thé lnternational Organization

Standardization (ISO) in accordance with conditions determined by agreement-between the two organizations.

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

IEC Publications have the form of recommendations for international’ use and are accepted by IEC Natio
Committees in that sense. While all reasonable efforts are made\to ensure that the technical content of |
Publications is accurate, IEC cannot be held responsible for ‘the way in which they are used or for 4
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publicatig
transparently to the maximum extent possible in their national and regional publications. Any divergence betwe
any |IEC Publication and the corresponding national ‘@r.regional publication shall be clearly indicated in the latt

IEC itself does not provide any attestation of _conformity. Independent certification bodies provide conforni
assessment services and, in some areas, acéess to IEC marks of conformity. IEC is not responsible for 3
services carried out by independent certification bodies.

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

No liability shall attach to IEC or its(djrectors, employees, servants or agents including individual experts 3
members of its technical committeesvand IEC National Committees for any personal injury, property damage
other damage of any nature ,whatsoever, whether direct or indirect, or for costs (including legal fees) 4
expenses arising out of the“publication, use of, or reliance upon, this IEC Publication or any other |
Publications.

Attention is drawn to_the Normative references cited in this publication. Use of the referenced publications
indispensable for the~carrect application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of pat
rights. IEC shalknot be held responsible for identifying any or all such patent rights.

is redline version of the official IEC Standard allows the user to identify the changes made
previous edition IEC 62908-12-10:2017. A vertical bar appears in the margin wherever
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IEC 62908-12-10 has been prepared by IEC technical committee 110: Electronic displays. It is
an International Standard.

This second edition cancels and replaces the first edition published in 2017. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) added hovering performance measurement methods, especially in-plane characteristics at
a constant distance from the touch sensor;

b)| added pen touch performance.

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

Draft Report on voting

110/1434/CDV 110/1480A/RVC

FUll information on the voting for its approval can be found in the feport on voting indicated
the above table.

n

THhe language used for the development of this International/Standard is English.

This document was drafted in accordance with ISOMEC Directives, Part 2, and developed|in
acicordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, availaljle
at|www.iec.ch/members_experts/refdocs. The .amain document types developed by IEC dre
described in greater detail at www.iec.ch/publications.

A list of all parts in the IEC 62908 series, published under the general title Touch and interactiyve
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 webstore.iec.ch in the data related to the
specific document. At this date,; the document will be
¢ | reconfirmed,

e | withdrawn,

¢ | replaced by.a‘revised edition, or

e | amended.

L oHot 4+ DG O0-0OH S S = S s oH '!._ S Hd it
contains colours which are considered to be useful for the correct understanding of its
contents. Users should therefore print this document using a colour printer.
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TOUCH AND INTERACTIVE DISPLAYS -

Part 12-10: Measurement methods of touch displays —
Touch and electrical performance

1 Scope

THhis part of IEC 62908 specifies the standard measuring conditions and measurement methods
for determining touch and hovering performance of a touch sensor module. This document|is
applicable to touch sensor modules, where the structural relationship between touch sensor,
tolich controller, touch sensor module, display panel, touch display panel, andytouch 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 their contgnt
constitutes requirements of this document. For dated references{_only the edition cited appligs.

Fa

IEC 60068-1, Environmental testing — Part 1: Generaland guidance

IEC 62908-1-2%, Touch and interactive display$— Part 1-2: Generic — Terminology and let
syfnbols
3 | Terms and definitions

Fd

IEC 62908-1-2 apply.

ISP and IEC maintain .terminology databases for use in standardization at the followi

ad

4,

r the purposes of this document, the terms and definitions given in IEC 60068-1 a

dresses:

IEC Electrop€edia: available at https://www.electropedia.org/

ISO Onlinétbrowsing platform: available at https://www.iso.org/obp

Measuring conditions

r undated references, the latest edition of the referenced document (including any
amendments) applies.

er

Standard . . ! it

Measurements shall be carried out under the standard environmental conditions:

temperature: 25°C =3 °C,
relative humidity: 25 % RH to 85 % RH,
atmospheric pressure: 86 kPa to 106 kPa.

When different environmental conditions are used, they shall be noted in the measurement
report.
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2 Standard atmospheric conditions for reference measurements and tests

If the parameters to be measured depend on temperature, pressure and humidity, and their
dependence on temperature, pressure and humidity is unknown, the atmospheres to be
specified shall be selected from the following values, as shown in Table 1. The selected values
shall be noted in the relevant specifications.

4,

Table 1 — Standard conditions for reference measurements and tests

Temperature @ Relative humidity 2 ° Air pressure @
°C % RH kPa
(20, 25, 30, and 35) £ 3 45t0 75 86 to 106

2 Including extreme values.

b Absolute humidity < 22 g/m5.

B Standard positioning equipment and setup

THhe standard positioning equipment for touch performance shall be)the positioning machi

e
pl

ced, as shown in Figure 1. The positioning machine shall move its arm and stage to pla

the¢ test bar on or over the touch sensor module.

THere are three types of positions associated with a given test: target, actual and report
pdsitions. The target position is a desired measurement location in physical space referenc

to

lo
di
lo

¢ation of contact or hovering during test, referenced to the same fixed datum, which-may ¢
ffer from the target position due to test bar-placement error. The reported position is t
¢ation reported by the touch controller.

Aq shown in Figure 2, the reported pesitions from the touch controller are analysed to defi
performance measures with respect\to the target positions.

THe touch sensor module and the stage shall be aligned correctly while setting up t

m

sh

m

ifts or rotation between-the actual touch positions and target positions; each positioni

cofincide with its target position. The performance measurements based on the target positio
may can include( effors due to the accuracy of the positioning machine. The touch seng

m
te

of

bdule under test shall be attached to the stage and connected to the electrical interface. T
5t bar of tHe-selected diameter shall be attached to the moving arm. In case of measuremg
the pen(touch performance, instead of the test bar, a selected touch pen (stylus pen) sh

bel attachied to the moving arm.

uipped with a test bar, a moving arm, and a stage onto which)the touch sensor module|i

Iasurement equipment, because a misalignment between them-may can introduce coordingte

ed
ed

a fixed datum on or over the touch sensor module’surface. The actual position is the actuyal

an
he

he

ng

chine has its inhefient accuracy, which means that an actual touched position does not

ns
or
he
nt
all
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Moving arm

Test bar

Touch sensor
module

Stage

Electrical X
interface
IEC

Figure 1 — Composition of test equipment

Positioning machine

Target

position
Test bar

[ Moving.arm ] .
> (Moving)

Stage

Touch sensor module
Actual touched
position

Reported
Performance measure position

calculation

Touch
controller

Figure 2 — Concept of performance measurement

4.4 Human operator alternative to standard positioning equipment

Undereertain circumstances, for example if the display under test is too large for suitahle

pasitioning equipment to be available, a suitably designed test arm may be manually position

ed

to enable completion of a subset of the tests described in this document. In this situation, t
test arm needs to be designed carefully to minimise the reasonable achievable error betwe
actual and target positions when conducting measurements. An example of such a test a

he
en
rm

may can consist of a rod with a sliding tip (Figure 3, left), whose materials are chosen so that
contact between the rod and the display does not trigger a touch event (Figure 3, middle),

whereas contact between the sliding tip and the display does trigger a touch event (Figure
right). Such a test arm-may can be placed accurately and reliably by the human operator w
the sliding tip away from the display, subsequent to which a measurement-may can be ma
by sliding the tip into contact with the display.

3!
ith
de

The human operator alternative is not recommended for hovering performance measurements

because it is difficult to ensure the accuracy of positions, including the height.
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4.5

tes

degradation due to electrical noise, unle

lay

be

ingtead of the
seﬂlected, b

t.

er on the base to model the effect og loved finger.

Injall cases, the appropn(g\)ropertles (including size, shape and material) of the test bar sh
reported.

Test bar-size,shape and

ThHe parameters of the test bar shall be size, shape, and C)rial. Examples of suitable siz
and shapes of the test bar are shown in Figure 4. The mater
parameters for the test bar-are shall be appropriateI)Qc sen given the device category und

-10 - IEC 62908-12-10:2023 RLV © IEC 2023

Figure 3 — Example of manual test tool (left), positioning wdﬁ‘e(lft triggering
a touch event (middle) and recording a touch ev@)(rlght)

touch p@q’

O

When the touch sensor module is a capaciti@uch system, the test bar shall be electrically
conductive and shall additionally be grogn ed in order to avoid potential performan

erwise stated. A test bar may have an insulati

Fdr reflection-based optical sysf@: the reflectivity of the contact end of the test bar shall pe
chiosen to be spectrally repres

ive of human skin.

&

In|case of measugpent of the pen touch performance, the selected touch pen shall be appligd
bar. The touch pen corresponding to the touch sensor module shall pe
se there are several types of touch pens (see IEC TR 62908-1-3). The

the selected touch pen and related properties (i.e., tilt angle of touch pe
touch pen, etc.) shall be reported.

es
ial
er

ce
ng

iall

n’
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Material: Brass

or

Conductive polyamide resin

Physical property

Electrical resistivity: < 102 -cm to 104 Q-cm
Hardness: > R119

Half-sphere type Cylinder type

Z %

NG

5

5.

Fy
TH
to]

S S L&ECE

1,6
a1, o4 26 28 210 EC

TE o (test bar diameter) =4 mm, 6 mm, 7 mm, 9 mm, or 12 mm.

Figure 4 — Examples of test bars

Touch performance-measuring measurement methods

General

ndamental touch performance-measuring measurement méthods are described in Clause
ey shall be-taken-into-account applied during the characterization of a touch sensor modt
-realize provide a good user experience. (See Annex A regarding electrical performan

me¢asurement methods of touch sensors.)

5.]
5.]

TH
clg

5.]
5.1
Fao

P Accuracy test
.1 Purpose

e purpose of this test is to measuré’the ability of touch sensors and modules to indicate h
se touch positions are reported relative to their target positions.

p.2 Test procedure

p.2.1 General

CO
ar
b
m

5.2:2:

r the accuracy measurement, one of the following two methods can be selected. The fi
thod is a straightforward method to evaluate the distance between each target point and
rresponding.reported point. The second method is an indirect method where target grid poir
estimatedrom reported points. This method can tolerate coordinate shifts which are caus
a misalignment between the touch sensor module and the stage while setting up t
asurement equipment.

5.
le

pW

rst
its
ts
ed
he

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 5. 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.

The touch sensor module under test shall be attached to the stage and connected to the
electrical interface. The test bar of the selected diameter size, shape and material shall be
attached to the moving arm. For a precise measurement of the accuracy, the test equipment
should be set up properly. The measurement points in the test grid are evenly spaced along
both X and Y axes, away from the origin and spanning the whole active area of the touch sensor

pa

nel as shown in Figure 6.
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Active area

__________________________

Origin

Active area'
IEC

NOTE m, n: number of points in the X and Y direction.
Figure 6 — Point grid
At each target grid point (i, j), lift the test bar down and up, and collect the touch reports p times.

As shown in Figure 7, the accuracy is defined as the distance between the target coordinate
and the mean reported coordinate.
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Target coordinate

(xﬁy[),j

Reported coordinate -
(X’H,V"),",‘

IEC
Figure 7 — Accuracy definition

In|the centre area, calculate the accuracy, that is, the maximum_©f-accuracy, the standgrd
delviation of accuracy and the average of accuracy, as shown in Formula (1) to Formula (5).|In
the edge area, the accuracy is calculated in the same manner.

Accmax = Max(Acc; %) 1)

Zjﬂ Z;’;(Acczj - Accmean )2

2
Accs = )
q
n m
Z_]':1Zi:1(ACC[‘j) 3)
dccmean =
q
_ = 2 2
Accij = \/(xr[‘j —xt; ;)" +(yry; — i) 4)
P P
_ XV — A VF:
Xrij = Zk71 i,k = ZkA ik 5)
‘ p
where
P is the number of reports at a target point (1,2,...);
q is the number of measurement points = m X n;
i, ], k is the k-th data in number of reports (p) at a target point(i, ;);
Aeei is the distance between the target coordinate and the mean reported coordinate;
Acemax is the maximum of accuracy;
Agcg is the standard deviation of accuracy; and
Acemean 18 the average of accuracy.

In case of measurement of the pen touch performance instead of the test bar, the selected
touch pen shall be applied.
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5.2.2.3 Method 2

The test bar shall be placed at m x n target grid points equally spaced by a distance d in both
horizontal and vertical directions. When the touch sensor module is a capacitive touch system,
d shall be smaller than or equal to one fourth of the sensor channel pitch, and m x d and n x d
are greater than or equal to the sensor channel pitch. At each target grid point (7, j), collect the
touch reports 50 times to 100 times in one of the following two ways:

1) lift the test bar down and up for each report at each target;

2) keep the test bar stationary at each target.

The data from 1) and 2) is used in the calculation of repeatability.

C4lculate the mean point ( Xii y,-,]-) of the reported points at (i, ;).

THhen find the best fitted grid
(X52%) = ((1=1)d + Xoests (= 1)d + Ypest) =L pfi7 =11 6)

which minimizes the mean square distance

> g _;i,j Y ¥y iy 7}

i=12,...,m, 7)
j=12,...n

frgm
(x[,j’yi,j) i:1l"',m’j:1l"'yn 8)

The shifts (xpest, Vpest),fOr the best grid are obtained by equating the derivatives of the distance
by Xpest @Nd ypest t0-ZEr0, and are calculated as

Z Xij Z Y.
=12 m, i=12,..m, 7 ]
(Xbosts Yoot ) — | 25120021 (n=N)d ;537 _(m-1)d 9)
est Vbest mn 2 ’ mn 2

The accuracy at (i, j) is defined as the distance between the grid point (X,-,j,Yl-,j) and the mean

point (¥, ; , ;).

- 2

Accij = \/(Xi,j BRI, )2 +(Yi)j _;i,.i) (10)

An example of a measurement result and the corresponding calculation of accuracy is shown
in Figure 8.
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In case of measurement of the pen touch performance, instead of the test bar, the selected
touch pen shall be applied.

€ & o 9 L
¥ ¥4 €& 8 e
¥y ¥ 8 & @
B @ O @ o0
246 40 40 0
® & 49 90 40
Oy @ o7 4 40
S
3 9§ £ § JX
v 9 8 3.3

E] ©.7): Mean points
@ (X,7): Best fitted grid

IEC
Figure 8 — Example of measurement result and calculation of accuracy

5.2.3 Report
THe following items shall be reported:

— | selected measurement-method;

— | selected size, shape and material of the test bar or the selected touch pen and properties
(tilt angle of tpueh pen and pressure of touch pen);

— | width of edge area W;
— | target pesition;
— | number of measurements at each point;

— | maximum of accuracy for all points in each area;

— average of accuracy for all points in each area; and
— standard deviation of accuracy for all points in each area.

5.3 Repeatability/ or jitter test
5.3.1 Purpose

The purpose of this test is to measure the ability of touch sensors and modules to indicate how
precisely touch positions are reported, given a sequence of touches in the same target position,
where "precise" means that the reported positions are "close to each other".
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5.3.2 Test procedure
5.3.21 General

For the repeatability/ or jitter measurement, one of the following two methods can be selected,
as in the case of accuracy measurement.

The repeatability is defined with the same reported data collected for accuracy measurement
at target grid point (i, j) by lifting the test bar down and up for each report. The jitter is defined
with the reported data collected by keeping the test bar stationary at target grid point (i, j). The

re peatabitity mreasurementis—applicabletothejitter measurement:

5.83.2.2 Method 1

The touch sensor module under test shall be attached to the stage and connected to the
electrical interface. The test bar of the selected diameter shall be attached to the,moving arm.

Atleach target grid point (i, j), lift the test bar down and up, and collect the todch reports p timgs,
Aq shown in Figure 9, the repeatability is defined as the distance between the-target reported
coordinate and the mean reported coordinate.

Target coordinate Repeatability/Jitter is standard
(tyt);  — a -

Reported coordinate
(eryr);

IEC
Figure 9 — Repeatability in the touch sensor module

Inthe centre arga,.calculate the repeatability, that is, the maximum, standard deviation and the

avierage, as _shown in Formula (11) to Formula (15). In the edge area, the repeatability|is
callculated indthe same manner.

Rimax = Max(Ry; ;) (11)

Zn-_1zr-ri1(Rtij _Rtmean )2
Ry, = J=len= (12)

q
27:1 ZL (Rti,j )

Rimean = . (13)

q
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— 2 — 2
Ry j =l i 2 + 0~ ry ) (14)
p p
_ XU i — AV
xrij = qu Lj.k i = Zk71 Lk (15)
p
where
p is the number of reports at a target point (1,2,...);
is the number of measurement points = m x n;

 k is the k-th data in number of reports (p) at a target point (i,j);

Ry ; is the distance between the target coordinate and the mean reported coordinate;
Rihax  is the maximum of repeatability;

Ri§ is the standard deviation of repeatability; and

Rihean is the average of repeatability.

Infcase of measurement of the pen touch performance instead-of the test bar, the selected

tolich pen shall be applied.

5.3.2.3 Method 2

Th

measurement at target grid point (i, j) by lifting the test bar down and up for each repo

Cs

[ole

Th

An

In
to

e repeatability is defined with the same «&eported data collected for the accuracy
rt.

Iculate the standard deviation o; jas the FOoot mean square distance between the reportgd

ints at target grid point (7, j) and their mean point (xl.,j,y,-,j)_

e repeatability is defined as

R, =rr;3x(ai’j) (16)

example of a measurement result for repeatability is shown in Figure 10.

[4%

case qf_measurement of the pen touch performance instead of the test bar, the select
ich péfi'shall be applied.
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Repeatability is defined as the
maximum of o, ;

Figure 10 — Example of measurement result for repeatability

IEC

5.3.3 Report

Th

5.4
5.4

TH
pr

e following items shall be reported:

selected measurement method;

selected size, shape and material of ‘the test bar or the selected touch pen and properti
(tilt angle of touch pen and pressur& of touch pen);

width of edge area %

target position;

number of measurements.at each point;

maximum of repeatability/ or jitter for all points in each area; and

average of repeatability/ or jitter for all points in each area.
il Linearity test
1.1 Purpose

e purpose of this test is to measure the ability of touch sensors and modules to indicate h
bcisely straight lines can be drawn.

pW

5.4.2 Test procedure

5.4.2.1 General

For the linearity measurement, one of the following two methods can be selected as in the
previous cases.
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5.4.2.2 Method 1

The touch sensor module under test shall be attached to the stage and connected to the
electrical interface. The test bar of the selected diameter shall be attached to the moving arm.
The test bar touches and drags from one edge of the panel to the opposite edge. The dragging
speed is in the range 5 mm/s to 50 mm/s. The path of the dragging operation is chosen to be
horizontal, vertical or diagonal across the panel (see Figure 11).

-— AAAAA N 2

AR 2222 & é

IEC

Figure 11 — Dragging line for linearity test

ThHe centre of the distance between-the—centre—of the reported point and straight line
callculated by the formula in Figure 12. The edge measurement start point for the line
pgsitioned in the same way as shown in Figure 6.

S
S

\Target straight line

ax+by +c¢ =0
X+ Oy t IEC

Figure 12 — Linearity definition

The distance' between the target line and the reported line is measured and determines the
linearity*of'the touch sensor module, and is calculated as follows:

QrXe(j, j)y T br)’r(i,j) +¢

d . . =
r(i.j) /7612 12 (17)
r r
‘atxr(i,j) +btyr(i,j) +Ct‘ (18)

d .. =

L, = max(d ) (19)
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In case of measurement of the pen touch performance instead of the test bar, the selected
touch pen shall be applied.

5.4.2.3 Method 2

Draw m parallel lines in a chosen direction (vertical, horizontal or diagonal) of equal spacing d

with a touch object at a speed S in the range 5 mm/s to 50 mm/s. When the touch sensor module

is |a capacitive touch system, the length of each line shall be greater than or equal te_three

tirt]ves the sensor channel pitch, d is smaller than or equal to one fourth of the sensorichannel
i

pifch, and m x d is greater than or equal to the sensor channel pitch. For each-drawn line,
caflculate the linearity of the reported data (x;,y;), i = 1,....n as the maximum distance betwepn

th¢ reported points and the best fitted line. If the best fitted line is representedas™ax + by + ¢ =
0’ [ then the coefficients a, b, ¢ and the linearity are calculated as in Formula\(21) and Formyla

(2B).

a = Syy
b=74-S8
c=—ax —by
—_ 1
x=;Zi:1xi
— 1
J’:;Ziﬂyi

S = 3y - %) 1)
W _ 2
Syy = Zi:1(3’i -¥)

Sxy = Zl"l:1(xi -X)(» - ¥)

L Sux +Syy =D

2
2
D= (SXX - Syy) +485,°
|axl- +by,; + c|
L= — 12
i—'ﬁflze,‘f,n[ J2 2 (@

Thelinearity of tha touch cancor modilae iec dafinaed 3 tha mavimum of thae linagritvy of thao m
e—+heaHtyy—oe+thetoden-—SeRse—meatheis—aeHhreaastHeMaxidh—or—the—hearty—o+he

lines drawn in a direction. Diagonal, horizontal and vertical drawing directions shall be tested.

An example of measurement and calculation of linearity is shown in Figure 13.
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ax+by+c=0

In
to

5.1
Th

Th
ex
sh

.5 Reproducibility test

5.1 Purpose

m  Touch reports

= Best fitted line IEC

Figure 13 — Example of measurement and calculation)of linearity

case of measurement of the pen touch performance, instead”of the test bar, the select
ich pen shall be applied.

1.3 Report
e following items shall be reported:

selected measurement method;

selected size, shape and material of test'bar or the selected touch pen and properties (
angle of touch pen and pressure of touch pen);

chosen slide pattern and measutifng line position;
width of edge area %

maximum of linearity for, all‘points in each area;
average of linearity fot all points in each area; and

standard deviation‘ef linearity for all points in each area.

e purpaose of this test is to measure the ability of touch sensors and modules to indicate h
actly_the reported touch traces coincide with the actual user's touch traces. An examg

9%
o

tilt

DW
le

owing the difference in reproducibility for two available touch systems is shown in Figure 1

4!

w

ere the characters are written by a person In the same way Tor both systems.
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Figure 14 — Example of reproducibility test results

b.2 Test procedure

5.2.1 General

Fdgr the reproducibility measurement, an arm capable_6f ‘moving the test bar in a circu
trgjectory with variable radius and velocity is required., As-minimum radius is typically half of t
seinsor channel pitch under test and a typical angulanvelocity is 1 080 °/s.

.9.2.2 Preparation

Cqllect the touch report data at equally spaced target points on a reference circle by using t

ar
to

m. Then determine the radius R,¢s and the centre of the reference circle from the report
ich data by calculating the best fittéd circle x2 + y2 + AX + BY + C = 0 with Formula (23)

Fgrmula (25), where (x;, y;), i = 1,...;'m are the reported touch coordinates.

-1

T2 Tan Y| | X rwf)
i=1 i=1

i=1 i=1

i=1 i=1

1
DI D B —Z(xl-2+yl-2)
P i= i=1 P

A i
Bl=|Yxy Xof Y| |-X(xPris?) (33)
C i=1 i=1

A}}COEF G nYS - eq
10 mm * 10 mm
AR Y E ¢t 2 r\f,,r-._bf,l/
* ¥
IEC IEC
a) Handwriting with touch system A b) Handwriting with touch system B

ar
he

he
ed

to

’ 2 2

A+ B /5

Kref:\/ 7 {24)
—-A —B

Feentre :(_2 o ) (25)

5.5.2.3 Analysis

Collect the touch reports with the arm while rotating 30 times, and find Ry, Rmax @s the

distances to the nearest and farthest points from the centre of the reference circle, respectively
(see Figure 15). The reproducibility is then defined with Formula (26).
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5.

6.3 Report

The value of reprod

the radius of the

to

anguldr y
K%

ich pen is apph
anjgle of tou%s&h, pressure of touch pen, etc.) shall be reported.

Exampl@reproducibility measurements showing the dependence on the rotation radius ahd
locity are shown in Figure 16.

(@t on and the angular velocity. Instead of the test bar, when the selectpd

Rd _ |Rmax _Rref|+|Rmin _Rref| %100 (26)

Rref

Estimation of a reference circle Q(l/

by least square method A

Rotating arm with
a test bar

IEC

Figure’@— Reproducibility test procedure
O
ility is reported along with the size, shape and material of the test bar,

, the information of the selected touch pen and related properties (i.e., filt
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c) radius 80 mm

Ei l6_F les of f Jucibility — Velocity d I

5.6 Signal-to-noise ratio (SNR) test
5.6.1 Purpose

The purpose of this test is to measure the ability of touch sensors and modules to indicate the
ratio of signal level to noise level from the touch controller as defined in Figure 17.

NOTE This test-may might not be applicable to some touch technologies.
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5.6.2 Test procedure

The touch sensor module under test shall be attached to a stage and connected to the electrical
interface. Without any touch contact, the signal from the touch controller is collected. The signal
is again collected, this time with the touch contact. The SNR value is then calculated as follows.

T A
g2
w
STouch NNW
A
SNoTouch
Tie
IEC
Figure 17 — SNR definition concept
k=m
- AY [£]
k=1 °NoTouch 9
SNoTouch = a7
i
= (Stohenlk1- S )
k=1 \PTouchl1~ P NoTouch 9
STouch = (38)
n
k=m o2 ]
NuoToueh = \/Zk—1 (SNoToucI:yEk] SNoTouch) (‘g)
k=n o \2
Ntouch = \/Zk—1 (STouch:k] STouch) (3 0)
STouch
SNRNoTouch =5~ — (1)
NoTouch
S
SNRTouch = NTOUCh (32)
Touch
SNRNoTouch[dB] = 2OIOQ(SNRNoTouch) (33)
SNRTouch[dB] = 20l0g(SNRtoych ) (34)
where
m is the number of reports when not touched;
n is the number of reports when touched;

Stouch is the signal level when touched;
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o Touch 1S the signal level when not touched;

Ntouch #  is the noise level when touched; and

NNo Touch 18 the noise level when not touched.

5.6.3 Report

The following items shall be reported:

selected size, shape and material of the test bar;

23

5.]
Th

width of edge area W
measurement positions; and
minimum SNR among the points.

.Y Report rate test

.1 Purpose

e purpose of this test is to measure the ability of touch sensors and-modules to indicate t

in

erval between the touch events interrupt signals from the teuch controller. The tou

controller senses and reports the touched coordinates periodically: The shorter the report
coprdinates interval, the more reported the coordinates are ‘during a given period, whi
corresponds to an increased update rate and a more fluid user/experience.

5.7.2 Test procedure

The touch display under test shall be attached/tova stage and connected to the electri

in
dr
TH

Du

erface. The selected test bar shall be attached to the moving arm. The test bar touches a
hgs from one edge of the top to the opposite_edge of the bottom diagonally (see Figure 1
e dragging speed is selected as being between 5 mm/s and 50 mm/s.

Dragging direction

IEC
Figure 18 — Dragging direction for reporting time measurement

ripg-the dragging, touch event interrupt signals are generated from the touch controller, a

he
ch
ed
ch

al
nd
B).

nd

thq

p ‘reciprocal of the time between the interrupt signals is measured as the report rs

te

(see Figure 19).


https://iecnorm.com/api/?name=0c82d8c31385f179f83ac684f2d2b96c

IEC 62908-12-10:2023 RLV © IEC 2023 - 27 -

Interrupt signal from touch controller

==

Time to be measured

IEC.

5.

Th
thq
re

Figure 19 — Reporting time interval measurement

/.3 Report

e minimum value, mean value and maximum value among the measured report rate value
b selected size, shape and material of the test bar and the selected dragging speed shall
ported.

5.8.

TH
re

5.8.2 Test procedure

Th

inferface. The selected test bar shall be attached to the moving arm. The test bar touches t

ta

generated from the moving arm and thetinterrupt signal from the touch controller are measure

Th
to
im

5.[ Latency test
1

Purpose

e purpose of this test is to measure the ability of touch, sefsors and modules to indicate t
Eponse time between the actual and reported touch,

e touch sensor module under test shall be attached to a stage and connected to the electric
get points on the touch sensor module invidle mode. The time between the actual touch sigr
e onset of the touch signal represents the time when the test bar touches the surface of t
ich module as shown in Figure,20. For example, the touch signal should be generated by

age processing, sound processing, or electrical method.

Interrupt signal from touch controller

Touch signal from moving arm

al
he
al
d.
he

~

Time to be measured
IEC

Figure 20 — Latency measurement

In case of measurement of the pen touch performance instead of the test bar, the selected
touch pen shall be applied.
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5.8.3 Report

23

The worst-case (maximum) value, median value and minimum value for each contact point and
the selected size, shape and material of the test bar shall be reported. Instead of the test bar,
when the selected touch pen is applied, the information of the selected touch pen and related
properties (i.e., tilt angle of touch pen, pressure of touch pen, etc.) shall be reported,

5.9 Electrical noise immunity test

5.9.1 Purpose

TH
ex|
en
eff

ternal noise that couples into them. Touch systems are often used under electrically\noi
vironments such as with fluorescent lamps, AC adapters and chargers. An example of t
ect of external noise on touch performance is shown in Figure 21.

False touch

IEC IEC

a) Fluorescent lamp is OFF b) Fluorescent lamp is ON

Figure 21 — Example-of the effect of external noise

5.9.2 Test procedure

e purpose of this test is to indicate the tolerance of touch sensors and modules against aL1y

Sy
he

Inject sinusoidal noise from alsignal generator into a test bar on a touch sensor module s
shiown in Figure 22, with_the-test conditions stated below. Measure the maximum tolerated
arIpIitude (V) at each noiseffrequency, where "tolerated"” means that the pass criteria below dre
met for any voltage level in [0, V]. Classify the noise amplitude into the following two classes.
Clpss A:  Passcrijterion is met throughout the test period.
Class B:  Pass ‘criterion is met after the first touch is reported, where the missing touch
between the start of the noise injection and the first touch is neglected.

a)| Testconditions:

Amplitude: 1 Vo-p to 50 Vo-p

Wave form: Sinusoidal

Frequency range: 5 kHz to 500 kHz

Frequency steps: 5 kHz for 5 kHz to 100 kHz

5 kHz or = 5 % of the frequency for 100 kHz to 500 kHz
Test bar size: 9 mm diameter
Position: at the intersection of both direction channels near the centre of the

touch sensor
Test period: 200 ms or greater touch time per frequency / amplitude pair
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b) Pass criterion:

No false touch is reported or there is no missing touch, where the false touch is a touch
whose position is more than D mm away from the reported position without noise injection.
A typical value of D is accuracy + repeatability or 1.

Noise injection Signal generator J

Test bar |

| Touch sensor module

IEC
Figure 22 — External noise injection

5.9.3 Report

Plpt the maximum tolerated amplitudes for Class A and Class B versus the injected frequenicy
as|{shown in Figure 23.

60 ,

. TR

T

€ a0 15! \

% iy = Class B
§ 1 ':" /\ —— Class A
20 ’ A

LY \ /
Sl Wil

0 100 200 300 400 500
Frequency (kHz)

IEC

Figure 23 — Report of external noise immunity

5.10 Water droplet immunity test
5.10.1 Purpose

The purpose of this test is to indicate the tolerance of touch sensors and modules against any
water droplet that couples into them (see Figure 24).
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False touches

L

5.

Drop water on the centre of the touch sensor with a small amount at a time while measuring t
a%ount of spilled water. The conductivity of the water is to ‘beslarger than 5 mS/m, which typi
t

p
st

5.

Th
eV

Spilled water

IEC
Figure 24 — Example of water drop effect

0.2 Test procedure

able water meets. Find the maximum amount of spilled'water before erroneous touch ever
rt to be generated (see Figure 25).

Touch sensor

Water
\|:| Water droplet

o Centre of touch sensor

e

IEC
Figure 25 — Water droplet test procedure

0.3 Report

e maximum amount of water is reported prior to the generation of the first erroneous tou
ent.

al
ts

5.

1\.VOptical noise immunity test

5.11.1 Purpose

The purpose of this test is to indicate the tolerance of touch sensors and modules against the
ambient optical environment, for example DC sources (such as ambient illumination from
sunlight) and AC sources (such as fluorescent illumination, or other interfering sources such as
remote controls) that couple into them. For example, ambient illumination can result in

de

creased sensitivity to real touch events or false events being reported.
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5.11.2 Test procedure

The touch sensor module system under test shall be exposed to an optical noise source, whose
properties (including position and angular emission distribution) will be reported with the results
of the test. For example, for ambient light testing, illumination at a specified lux level and
spectrum shall be directed at the touch system.

Examples of suitable illuminants include CIE Illluminant A (model incandescent source),
[lluminant F (model fluorescent source), or a blackbody illuminant such as D55, D65 or D75.

THe accuracy, repeatability and other tests described in this document can then be carried, qut
unlder such increased ambient light conditions.

5.11.3 Report

Adcording to the test carried out (accuracy, repeatability or other), along with-the“ambient light
condition employed.

5.12 Power consumption test
5.12.1 Purpose

The purpose of this test is to measure the power consumption(ofjthe touch sensors and modulges
in leach operation mode (for example, active mode with touch, active mode without touch, idle
mode and sleep mode).

5.12.2 Test procedure

THe touch sensor module under test shall be attached to the stage and connected to the
electrical interface. The selected test bar shall'be attached to the moving arm. While the centfal
pdint of the touch sensor module is being-touched, the current and voltage values from the
tolich controller shall be measured and\the power consumption calculated. This procedure|is
repeated in idle mode and sleep mode,(anrdfor other modes as appropriate).

5.12.3 Report

THe measured power consumption in each measured mode, along with a description of the
made, shall be reported.

5.13 Perpendicular teuch/hover distance test
5.13.1 Purpose

THhe purpose of this test is to measure the maximum distance between the touch sensors apd
modulesiand the finger at which the touch controller reports a touch event and minimym
distahce, but not to report a touch event.

5.13.2 Test procedure

The touch sensor module under test shall be attached to the stage and connected to the
electrical interface. The selected test bar shall be attached to the moving arm. After the touch
is applied, the moving arm moves upward vertically away from the touch sensor module until
the touch controller no longer reports the touch. When the touch controller does not report the
touch event, the distance between the touch sensor module and test bar shall be measured.
Likewise, the moving arm moves downward vertically towards the touch sensor module until the
touch controller reports the touch event. When the touch controller starts to report the touch
event, the distance between the touch sensor module and test bar shall be measured. The test
shall be conducted with and without hover detection enabled, when available, and in both active
and idle modes (see Figure 26).
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Test bar

Distance to be measured

Touch sensor module

IEC

Figure 26 — Perpendicular touch/hover distance measurement

5.13.3 Report

THe maximum, median and minimum distance values corresponding to each target ;Q}( t
difection, active/ or idle and hover feature enable/ or disable states and the selecteq.f/be, sha
and material of test bar shall be reported. ‘]9

Q.
6 | In-plane hovering performance measurement methods (1;'\
N

6. General QQ),

O
Hagvering performance measurement methods are described ingJeuse 6, especially in-pla
chiaracteristics at a constant distance from the touch sens hey shall be applied duri
chfaracterization of hovering performance to provide a good &

NQTE In the measurement methods of Clause 6, no datalgafi be acquired when the touch technologies do

coffrespond to hovering. \
N
6.2 Accuracy test <
o)
6.2.1 Purpose $

THe purpose of this test is to measu-ké the ability of touch sensors and modules to indicate h
clgse sensing positions are repe@d relative to their target positions for hovering.

N

6.2.2 Test procedurec}\o

THe touch sensor module under test shall be attached to the stage and connected to t
¢ctrical interface active area is defined as the sensing area of the touch sensor modu

THe measur nt points in the test grid are evenly spaced along both X and Y axes, away frgm

. For a{@e measurement of the accuracy, the test equipment should be set up propery.

he
ng

experience for users who make
nogn-contact input operations on the touch sensor. The SQ}B ances from the touch sensor dre
splecified by the supplier or determined based on the@@surement results described in 5.13.

hot

pw

the origi spanning the entire projection plane of the active area at a certain distance # frgm
th¢ ou ost surface of the touch sensor module as shown in Figure 27. The test bar shall pe
place ) aphd

of the touch sensor module. The distance d shall be smaller than or equal to the diameter si
of the test bar. At each target grid point (i, j, /), collect the reports 50 times to 100 times, keepi
the test bar stationary at each target. Distances % are determined according to the applicati
or purpose.

When the touch sensor module is a capacitive touch system, the effects of surroundi
conductors shall be eliminated or compensated.

ze

ng
on

ng
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Figure 27 > Point grid

At
AS
ta
Z ¢oordinate, respectively.

A
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IEC

each target grid point (i, j, /), lift thextest bar down and up, and collect the reports p timgs.
shown in Figure 28 and Figure 29¢the accuracies are defined as the distance between the
get coordinate and the mean repdorted coordinate for the in-plane of the XY coordinates a

hd

Reported coordinate

(xr, yr, zr); il

IEC

Figure 28 — Accuracy definition for in-plane of XY coordinates

on the target projection plane (/) of the active area
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|
Target coordinate I

" - ‘
(xt, yt, zt); il : | 1
I : !
1 I
Acclzi,j,l | ]
' i
Z |
| I Mean reported coordinate
| | (5, 57, )
| i
> I Reported coordinate
G, yr zr); QR
Figure 29 — Accuracy definition for Z coordinate on thectarget
projection plane (/) of the active area
Accixymax = maX(Achxyi,j,l ) (3 5)
Accizmax = maX(AchZi,j,l ) (3 6)
n m 2
Zj:1 Z[:‘] (Acclxyi,j,l — A cclxymean ) (q 7)
Accixyo = 1
q
m 2
Z’;ﬂ Zi:1 (Acclzz',j,l — Acclzmean ) (q 8)
Acclze = ' 1
q
n m
Z =1 Zi=1 (ACC|XYI',J'J ) (49)
Acclxymean = N
q
n m
Zj:‘] Zi:‘] (Acclzi,j,l ) (4 0)
Acclzmean =
q
=G, —xt, )+ (s = vt )P 41
Acclxyi,j,l = (xri,j,l X i,j,l) +(yri,j,l » i,j,l) (41)
—
Acclzi ji = \/(Z’”,;j,[ —Zl 1 ) (42)
p p P
—_ _ xr-) i Lk J— _ yr~’ iLk J— _ Z}"-) iLk
X = Z—kA s Vi =—Zk71 ey zrijl =—Zk (Y (43)
p p p

is the number of reports at a target point (1,2,...);
is the number of measurement points = m % n;

is the k-th data in number of reports (p) at a target point (i, j, [);
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Aceixyij;  1s the distance between the target coordinate and the mean reported coordinate of
XY coordinates with respect to the projection plane (/) of the active area;
Acciziji is the distance between the target coordinate and the mean reported coordinate of
the Z coordinate with respect to the projection plane (/) of the active area;
Accixymax 18 the maximum of accuracy of the XY coordinates with respect to the projection
plane (/) of the active area;
Acclzmax 1S the maximum of accuracy of the Z coordinate with respect to the projection plane
(/) of the active area;
Ackixyo is the standard deviation of accuracy of the XY coordinates with respect Lche
projection plane (/) of the active area;
Az is the standard deviation of accuracy of the Z coordinate with re;;{/é_-yt to the
projection plane (/) of the active area;
Ackixymean 18 the average of accuracy of the XY coordinates with respect to t @%Jectlon plape
(/) of the active area; and
Adizmean 1S the average of accuracy of the Z coordinate with respe%jb the projection plaphe
(/) of the active area.
6.2.3  Report @q’
THe following items shall be reported: \Q/C)
3
— | selected size, shape and material of the test bar'<<
— | target position; O
— | number of measurements at each point; Q
— | maximum of accuracy for the XY coordgé}gs of all points in each area on the projectipn
plane of the active area;
— | maximum of accuracy for the Z coc@nate of all points in each area on the projection plape
of the active area; R
— | average o_f accuracy for the {(}:oordinates of all points in each area on the projection plape
of the active area; ) N~
— | average of accuracy fe’)\}g’e Z coordinate of all points in each area on the projection plahe
of the active area; .
— | standard deviatj f’ accuracy for the XY coordinates of all points in each area on the
projection pla the active area; and
- standarg!@%detion of accuracy for the Z coordinate of all points in each area on the
projecti ane of the active area.
6.3 @Ce)atablllty or jitter test
6.8: Purpose

The purpose of this test is to measure the ability of touch sensors and modules to indicate how
precisely positions are reported, given a sequence of hovering detects in the same target
position, where "precise" means that the reported positions are "close to each other".

6.3.2

Test procedure

The repeatability is defined with the same reported data collected for accuracy measurement
at target grid point (i, j, /) by lifting the test bar down and up for each report. The jitter is defined
with the reported data collected by keeping the test bar stationary at target grid point (i, j, /).
The repeatability measurement is applicable to the jitter measurement.

The touch sensor module under test shall be attached to the stage and connected to the
electrical interface. The test bar of the selected diameter shall be attached to the moving arm.
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When the touch sensor module is a capacitive touch system, the effects of surrounding
conductors shall be eliminated or compensated.

At each target grid point (i, j, /), lift the test bar down and up, and collect the reports p times,
As shown in Figure 30 and Figure 31, the repeatability is defined as the distance between the
reported coordinate and the mean reported coordinate for the in-plane of the XY coordinates
and Z coordinate, respectively.

Target coordinate

Repeatability/Jitter is standard
deviation of distance

Rtlxyi,j,l

Reported coordinate
(e, yr, zr); 5

IEC

Figure 30 — Repeatability for in-plane of XY oordinates on the target
projection plane (/) of the active area

I
A |
! ' i
Target coordinate | 'Sl ]
: - A
(xt, yt, zt); il | | B I: i
I
| 1 1
S !
| 1] |
Repeatability/Jitter is I |
standard deviation\of I
distance
Rtlzi,j,l\ | Mean re_poried_coordinate
7 |  / | (x7, y7, Z’”)i)j)l
Y l !
I I
| Reported coordinate
G, yr zr); ;)
X

IEC

Figure 31 — Repeatability for Z coordinate on the target

projection plane (/) of the active area
Ryxymax = Max(R tIxyi,j,l) (44)
Ryjzmax = Max(R tlzi,j,l) (45)
n m 2
Z j:1z,~=1(RtIxyi, gl R tIxymean) (46)
Rtlxya =

q
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wh

L, |
Ry

Ry

ere

Lk

IXYi,j,[

71,71

Xymax

Izmax

«/C)

é plane (/) of the active area;

n m 2
z j=1 Z i=1 (Rtlzi, Y R tizmean) (4
Ryz, =
q
22:121‘”;1 (Rtlxyi, j,l) ( 4
Rtlxymean =
q
D> Rz i) \%
Rizmean = ! Q~ 4

q qu/b

= 2 = 2
Rixyi 1 = \/ ocry o = xrija ) +Or 0 =y )

(b/
_ 2
Ryzi i = (Z”l u i) quQ (3
©

p P \Q/ P
_ E Xr _ E 7 M E zr
k=11 j Lk k=1 )1, k=171 j Lk
X = Y= b rijl =———— (8

is the number of reports at as@%et point (1,2,...);
is the number of measur t points = m x n;
is the k-th data in numbé}of reports (p) at a target point (i,/,/);

is the distance between the reported coordinate and the mean reported coording
of the XY coord(\ﬁtes with respect to the projection plane (/) of the active area;

is the distancg-ﬁetween the target coordinate and the mean reported coordinate
the Z coo@mate with respect to the projection plane (/) of the active area;

is th imum of repeatability of the XY coordinates with respect to the projecti
pI@@ 1) of the active area;

e maximum of repeatability of the Z coordinate with respect to the projecti

is the standard deviation of repeatability of the XY coordinates with respect to t

he

Ry

R tixymean

Ry

Izo

Izmean

nrolaection nlana (1N Af tha antivn Araa-
projectHoprahe{(r ot attve—atreas

is the standard deviation of repeatability for the Z coordinate with respect to the

projection plane(/) of the active area;

is the average of repeatability of the XY coordinates with respect to the projection

plane (/) of the active area; and

is the average of repeatability of the Z coordinate with respect to the projection

plane (/) of the active area.
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6.3.3 Report
The following items shall be reported:

— selected size, shape and material of the test bar;
— target position;
— number of measurements at each point;

— maximum of repeatability or jitter for the XY coordinates of all points in each area on t
projection plane of the active area;

23

he

— | maximum of repeatability or jitter for the Z coordinate of all points in each area on\t
projection plane of the active area; N

— | average of repeatability or jitter for the XY coordinates of all points in each aﬁsg?m t
projection plane of the active area; (1,

— | average of repeatability or jitter for the Z coordinate of all points in e&fwarea on t
projection plane of the active area; ’

— | standard deviation of repeatability or jitter for the XY coordinates of ,{M)oints in each ar

on the projection plane of the active area; and ,
— | standard deviation of repeatability or jitter for the Z coordinate@ll points in each area
the projection plane of the active area. o
6.4 Report rate test Q/C)
g\\
6.4.1 Purpose

THe purpose of this test is to measure the ability%@ ch sensors and modules to indicate t
inferval between the sensing events interrupt. signals from the touch controller. The tou
controller senses and reports the sensing C?\c inates periodically. The shorter the report
coprdinates interval, the more reported t oordinates are during a given period, whi
corresponds to an increased update rate@@a more fluid user experience.

N

6.4.2 Test procedure A\Q)

THe touch sensor module underx@t shall be attached to a stage and connected to the electrig
inferface. The selected test hall be attached to the moving arm. In this test, there are t
main directions for draggi e test bar. One is the in-plane of the projection plane of the acti
arga at a certain distance/(Z-axis) from the outermost surface of the touch sensor module
shiown in Figure 32 the other is the Z-axis direction at the same XY coordinates on differq
prpjection planes a&wn in Figure 33.

Fdr in-plane ging, the test bar shall be placed at one edge of the top of the projection pla
of the actiye a at a certain distance 4 (Z-axis) from the outermost surface of the touch sens

m¢dule. he test bar drags from one edge of the top of the projection plane of the active ar

he

he
ch
ed
ch

al
VO
Ve
as
nt

ne
or
£a

S.

(s¢eSFigure 32). The dragging speed is selected as being between 5 mm/s and 50 mm

a-daotarminad o na-tao a¥a) an-o a naco
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Origin X . %Q.
N4

Figure 32 — Dragging direction of in-plane for reporting time mea%(r}ment
N

r dragging in the Z-axis direction, the test bar shall be placed at a certai 'target grid point
b projection plane of the active area at a certain distance &g from ¢he outermost surface

b touch sensor module. Here, a certain target grid point is set e first target grid poi
d a point having the same XY coordinates as the first target gri int but different only in t

coordinate (distance hq_q) is set as the second target grid poift. The test bar drags from t
bt target grid point to the second target gird point (seeﬁ&re 33). The dragging speed
lected as being between 5 mm/s and 50 mm/s. The (Q target grid point and the seco
get grid point are determined according to the applicdfion or purpose.

Z A QO Y

First target grid point

Projection plane
of the active area

i

gv Second target grid point
Q
OV \
D
Q Origin X

IEC

of
of
nt,
he
he
is
nd

NS

NOTE M, N, O: position number of the target grid point in the X, Y and Z direction.

Figure 33 — Dragging direction of Z-axis for reporting time measurement

During the dragging, sensing event interrupt signals are generated from the touch controller,
and the reciprocal of the time between the interrupt signals is measured as the report rate
(see Figure 34).
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Interrupt signal from touch controller

e

Time to be measured

4.3 Report

Figure 34 — Reporting time interval measurement

e following items shall be reported:

selected size, shape and material of the test bar;
distance / for in-plane dragging;

target positions of the first target grid point and the second target grid point for dragging
the Z-axis direction;

minimum value, mean value and maximum value among fhe measured report rate valug
and

selected dragging speed.

n
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Annex A
(informative)

Electrical performance-measuring measurement methods
of touch sensors

Resistance

Afl

Resistance is one of the fundamental electrical characteristics which affect the responsetin
of|a touch sensor module.

A

The standalone touch sensor module is prepared as appropriate to measure resistance.

A

Ar
(R

A

THhe resistance of'the touch sensor module is measured by using an LCR meter as follows:

1)
2)
3)

. General

.2 Test samples

.3 Measurement equipment

LCR impedance meter which can measure inductance (L), eapacitance (C) and resistan
as shown in Table A.1 is used.

Table A.1 — Specification of LCR impedance meter

Item Specification
Frequency range 40 Hz.to 00 MHz
Resolution 1 mHz
Accuracy <¥20 ppm (parts per million) at 23 °C + 5 °C
Voltage signal range 5 mV RMS to 1 V RMS
Resolution 1mVv
Current signal range 200 uA RMS to 20 mA RMS
Resolution 20 uA

4 Procedures

prepare-a copper plate which is connected to the ground;
position a standalone touch sensor module over the copper plate;
gonnect the ground terminal of the touch sensor module to both the impedance meter grou

4)

tarminal and the conner nlata-
tsHRa—ahReth pPpe+—p+atss

measure the resistance of a sensor electrode as shown in Figure A.1.
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Y

Touch sensor

Sensor
electrode
Copper plate r I

23

Th

TH
of

M.5 Data analysis

.N1.6 Report

Jj2 Trans-capacitance

2.1 General

.R.2 Test samples

.R.3 Measurement equipment

2.4 Procedure

J_ T - LCR meter

_IEC
Figure A.1 — Diagrammatic representation of measurement ofyresistance

e resistance value measured is recorded.

e maximum value of the resistance of the X-channeland the maximum value of the resistan
the Y-channel is reported.

pacitance is one of the fundamental electrical characteristics which affect the response tin
a touch sensor module.

LCR impédance meter which meets the specification in Table A.1 is used.

e standalone touch‘sensor module is prepared as appropriate to measure the capacitancs.

e r\npnr\ifnnnn of the sensor is measured hy ||eing an |l CR meter as follows:

1)
2)
3)

5)
6)
7)

prepare a copper plate which is connected to the ground;

position the standalone touch sensor module over the copper plate;

connect the ground terminal of the touch sensor module to both the impedance meter ground

terminal and the copper plate;
ground all remaining terminals except the T, and R, pair under test;

measure the capacitance between each combination of T, and R,;
ground all remaining terminals except the T, under test;

measure the capacitance between each combination of T, and other terminals;
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8) ground all remaining terminals except the R, under test;
9) measure the capacitance between each combination of R, and other terminals.

A diagrammatic representation of the measurement of capacitance is shown in Figure A.2.

Bind up all pins and ground
except for one pin to measure

&
o
>
N

LCR er

L - /1 o
= )

Bind up all pins and ground (1,
except for one pin to measure %
C) IEC
&

Figure A.2 — Diagrammatic representation of measurement of capacitance

A.R.5 Data analysis QQ

The capacitance value measured is recordedg\Q\\

7
A.R.6 Report ®

THe minimum and maximum T, / R@@pacitance values for all T, / R, pairs are reported.
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TOUCH AND INTERACTIVE DISPLAYS -

Part 12-10: Measurement methods of touch displays —
Touch and electrical performance
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FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization.compris
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote“internatio
co-operation on all questions concerning standardization in the electrical and electronic fields; ,To this end 3
in addition to other activities, IEC publishes International Standards, Technical Specifications)yFechnical Repo
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC 'Publication(s)"). TH
preparation is entrusted to technical committees; any IEC National Committee interestéd in the subject dealt

may participate in this preparatory work. International, governmental and non-governmental organizations liais
with the IEC also participate in this preparation. IEC collaborates closely with thé liternational Organization

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

IEC Publications have the form of recommendations for international’ use and are accepted by IEC Natio
Committees in that sense. While all reasonable efforts are made\to ensure that the technical content of |
Publications is accurate, IEC cannot be held responsible for‘the way in which they are used or for 4
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publicatig
transparently to the maximum extent possible in their national and regional publications. Any divergence betwe
any |IEC Publication and the corresponding national ‘@r.regional publication shall be clearly indicated in the latt

IEC itself does not provide any attestation of _conformity. Independent certification bodies provide conforni
assessment services and, in some areas, acéess to IEC marks of conformity. IEC is not responsible for 3
services carried out by independent certification bodies.

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

No liability shall attach to IEC or its(djrectors, employees, servants or agents including individual experts 3
members of its technical committeesvand IEC National Committees for any personal injury, property damage
other damage of any nature ,whatsoever, whether direct or indirect, or for costs (including legal fees) 4
expenses arising out of the“publication, use of, or reliance upon, this IEC Publication or any other |
Publications.

Attention is drawn to_the Normative references cited in this publication. Use of the referenced publications
indispensable for the~carrect application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of pat
rights. IEC shalknot be held responsible for identifying any or all such patent rights.

C 62908-12-10 has been prepared by IEC technical committee 110: Electronic displays. It
International Standard.

Th

Standardization (ISO) in accordance with conditions determined by agreement-between the two organizations.
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isssecond edition cancels and replaces the first edition published in 2017. This editi

pn

co

nstitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous

ed

ition:

a) added hovering performance measurement methods, especially in-plane characteristics at

b)

a constant distance from the touch sensor;
added pen touch performance.
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e text of this International Standard is based on the following documents:
Draft Report on voting
110/1434/CDV 110/1480A/RVC

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

Thetanguageusedforthe-developmentot-thistnternational-StandardisEnghsh
This document was drafted in accordance with ISO/IEC Directives, Part 2, and develéopéed|in
acicordance 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 dre
deiscribed in greater detail at www.iec.ch/publications.
A list of all parts in the IEC 62908 series, published under the general title Mouch and interactiyve
displays, can be found on the IEC website.
The committee has decided that the contents of this document will*rémain unchanged until the
stability date indicated on the IEC website under webstore.ieggch in the data related to the
splecific document. At this date, the document will be
e [ reconfirmed,
e [ withdrawn,
e | replaced by a revised edition, or
e [ amended.

IMPORTANT - The "colour inside”\logo on the cover page of this document indicates that jt

00

ontents. Users should therefore print this document using a colour printer.

ontains colours which are considered to be useful for the correct understanding of its
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1

TOUCH AND INTERACTIVE DISPLAYS -

Part 12-10: Measurement methods of touch displays —
Touch and electrical performance

Scope
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is part of IEC 62908 specifies the standard measuring conditions and measurement metho
determining touch and hovering performance of a touch sensor module. This document
plicable to touch sensor modules, where the structural relationship between touch sens

bdule is defined in IEC 62908-1-2.

Normative references

e following documents are referred to in the text in such a way thiat'some or all of their conte
nstitutes requirements of this document. For dated references{only the edition cited applig

C 60068-1, Environmental testing — Part 1: Generaliand guidance

C 62908-1-2, Touch and interactive displays = Part 1-2: Generic — Terminology and let
mbols

Terms and definitions

r the purposes of this document, the terms and definitions given in IEC 60068-1 a
C 62908-1-2 apply.

D and IEC maintain terminology databases for use in standardization at the followi
dresses:

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

ISO Onlinésbrowsing platform: available at https://www.iso.org/obp

Measuring conditions

ich controller, touch sensor module, display panel, touch display panel, andytouch display

nt
S.

r undated references, the latest edition of the referenced document (including any
amendments) applies.

er

4

. Standard . . I liti

Measurements shall be carried out under the standard environmental conditions:

temperature: 25°C =3 °C,
relative humidity: 25 % RH to 85 % RH,
atmospheric pressure: 86 kPa to 106 kPa.

When different environmental conditions are used, they shall be noted in the measurement
report.


https://www.electropedia.org/
https://www.iso.org/obp
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4.2 Standard atmospheric conditions for reference measurements and tests

23

If the parameters to be measured depend on temperature, pressure and humidity, and their
dependence on temperature, pressure and humidity is unknown, the atmospheres to be
specified shall be selected from the following values, as shown in Table 1. The selected values

sh

4,

all be noted in the relevant specifications.

Table 1 — Standard conditions for reference measurements and tests

Temperature @ Relative humidity 2 ° Air pressure @
°C % RH kPa
(20, 25, 30, and 35) £+ 3 45t0 75 86 to 106

2 Including extreme values.

b Absolute humidity < 22 g/m5.

B Standard positioning equipment and setup

THhe standard positioning equipment for touch performance shall be)the positioning machi

e
pl

ced, as shown in Figure 1. The positioning machine shall move its arm and stage to pla

the¢ test bar on or over the touch sensor module.

TH
po
to
To)
frg
re

Ag
pe

Th

ere are three types of positions associated with a given test: target, actual and report
sitions. The target position is a desired measurement location in physical space referenc

ation of contact or hovering during test, referenced to the same fixed datum, which can dif

m the target position due to test bar placément error. The reported position is the locati
borted by the touch controller.

shown in Figure 2, the reported p@sitions from the touch controller are analysed to defi
rformance measures with respect\to the target positions.

e touch sensor module and the stage shall be aligned correctly while setting up t

sh
m

co
ca
un
of

ifts or rotation between-the actual touch positions and target positions; each positioni
chine has its inhefient accuracy, which means that an actual touched position does 1
incide with its target position. The performance measurements based on the target positio
n include errors due to the accuracy of the positioning machine. The touch sensor modd
der test shall\be attached to the stage and connected to the electrical interface. The test 4
the selected diameter shall be attached to the moving arm. In case of measurement of t

mIasurement equipment,~-because a misalignment between them can introduce coording

pein touch( performance, instead of the test bar, a selected touch pen (stylus pen) shall

ati

achedito the moving arm.

uipped with a test bar, a moving arm, and a stage onto which)the touch sensor module|i

ed
ed

a fixed datum on or over the touch sensor module’surface. The actual position is the actyal

er
on

he
te
ng
ot
ns
le
ar
he
be
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Moving arm

Test bar

Touch sensor
module

Stage

Electrical X

interface
IEC

Figure 1 — Composition of test equipment

Positioning machine

Target ‘ [ Moving.arm ]

position o
Test bar

(Moving)

Stage

Touch sensor module
Actual touched
position

Reported
Performance measure position

calculation

Touch
controller

Figure 2 — Concept of performance measurement

il  Human operator alternative to standard positioning equipment

po

dereertain circumstances, for example if the display under test is too large for suitah

le

sitioning equipment to be available, a suitably designed test arm may be manually position

ed

to enable completion of a subset of the tests described in this document. In this situation, the
test arm needs to be designed carefully to minimise the reasonable achievable error between
actual and target positions when conducting measurements. An example of such a test arm can
consist of a rod with a sliding tip (Figure 3, left), whose materials are chosen so that contact
between the rod and the display does not trigger a touch event (Figure 3, middle), whereas
contact between the sliding tip and the display does trigger a touch event (Figure 3, right). Such
a test arm can be placed accurately and reliably by the human operator with the sliding tip away
from the display, subsequent to which a measurement can be made by sliding the tip into

co

ntact with the display.

The human operator alternative is not recommended for hovering performance measurements

be

cause it is difficult to ensure the accuracy of positions, including the height.
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IEC IEC

Figure 3 — Example of manual test tool (left), positioning mtﬁ‘e(lft triggering
a touch event (middle) and recording a touch ev@)(rlght)

4.5 Test bar and touch pen @q’

The parameters of the test bar shall be size, shape, and §€)«er|al Examples of suitable siz
and shapes of the test bar are shown in Figure 4. The m

appropriately chosen given the device category u@e est.

When the touch sensor module is a capacitive chh system, the test bar shall be electrically
conductive and shall additionally be grou in order to avoid potential performan

deigradation due to electrical noise, unless rwise stated. A test bar may have an insulati

lay

be

er on the base to model the effect of a\' ed finger.

Far reflection-based optical syste t.§\®he reflectivity of the contact end of the test bar shall
chiosen to be spectrally represen8

e of human skin.

Injall cases, the approprlat%@pertles (including size, shape and material) of the test bar shiall

reported.

.

In|case of measurecﬁ of the pen touch performance, the selected touch pen shall be appli

ingtead of the t ar. The touch pen corresponding to the touch sensor module shall

Seﬂl
in

ected, beca there are several types of touch pens (see IEC TR 62908-1-3). T

ormation e selected touch pen and related properties (i.e., tilt angle of touch pe
pressure (@ uch pen, etc.) shall be reported.

23

es

| parameters for the test bar shall

ce
ng

be

ed
be
he

&S
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Material: Brass

or

Conductive polyamide resin

Physical property

Electrical resistivity: < 102 -cm to 104 Q-cm
Hardness: > R119

Half-sphere type Cylinder type

Z %

7 EECP

21,6 26 210

IEC

NQTE o (test bar diameter) =4 mm, 6 mm, 7 mm, 9 mm, or 12 mm.

Figure 4 — Examples of test bars

5| Touch performance measurement methods

5. General

Fundamental touch performance measurement methods arevdescribed in Clause 5. They shall
be applied during the characterization of a touch sensor module to provide a good uger
expperience. (See Annex A regarding electrical performance measurement methods of tougch
sejnsors.)

x

5.2 Accuracy test
5.2.1 Purpose

THe purpose of this test is to measuré’the ability of touch sensors and modules to indicate how
close touch positions are reported relative to their target positions.

5.2.2 Test procedure

5.2.2.1 General

Fdr the accuracy méeasurement, one of the following two methods can be selected. The fifst
method is a straightforward method to evaluate the distance between each target point and jits
corresponding.reported point. The second method is an indirect method where target grid points
are estimatedrom reported points. This method can tolerate coordinate shifts which are causgd
byl a misalignment between the touch sensor module and the stage while setting up the
me¢asurement equipment.

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 5. 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.

The touch sensor module under test shall be attached to the stage and connected to the
electrical interface. The test bar of the selected diameter size, shape and material shall be
attached to the moving arm. For a precise measurement of the accuracy, the test equipment
should be set up properly. The measurement points in the test grid are evenly spaced along
both X and Y axes, away from the origin and spanning the whole active area of the touch sensor
panel as shown in Figure 6.
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Active area

__________________________

Origin

Active area'
IEC

NOTE m, n: number of points in the X and Y direction.
Figure 6 — Point grid
At each target grid point (i, j), lift the test bar down and up, and collect the touch reports p times.

As shown in Figure 7, the accuracy is defined as the distance between the target coordinate
and the mean reported coordinate.
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Target coordinate

(xﬁy[),j

Reported coordinate -
(X’H,V"),",‘

IEC
Figure 7 — Accuracy definition

In|the centre area, calculate the accuracy, that is, the maximum_©f-accuracy, the standgrd
delviation of accuracy and the average of accuracy, as shown in Formula (1) to Formula (5).|In
the edge area, the accuracy is calculated in the same manner.

Accmax = maX(Acci,j ) 1)

n m 2
ACCo' _ Zj:1zi:1(Acci,j - Accmean) 2)
q

Z;l-:»] eri»] (ACCi,j )

dccmean = 3)
q
Accij = \/(;,-J — Xt ; )2 + (;u — Vi )2 4)
P P
_ XV — A VF:
Xrij = Zk71 i,k = Zk71 ik 5)
’ p
where
P is the number of reports at a target point (1,2,...);
q is the number of measurement points = m X n;
i, ], k is the k-th data in number of reports (p) at a target point(i, ;);
Aeei is the distance between the target coordinate and the mean reported coordinate;
Acemax is the maximum of accuracy;
Agcg is the standard deviation of accuracy; and
Acemean 18 the average of accuracy.

In case of measurement of the pen touch performance instead of the test bar, the selected
touch pen shall be applied.
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5.2.2.3 Method 2

The test bar shall be placed at m x n target grid points equally spaced by a distance d in both
horizontal and vertical directions. When the touch sensor module is a capacitive touch system,
d shall be smaller than or equal to one fourth of the sensor channel pitch, and m x d and n x d
are greater than or equal to the sensor channel pitch. At each target grid point (i, j), collect the
touch reports 50 times to 100 times in one of the following two ways:

1) lift the test bar down and up for each report at each target;

2) keep the test bar stationary at each target.

The data from 1) and 2) is used in the calculation of repeatability.

Cglculate the mean point (x; ., yi,j) of the reported points at (i, j).

J
THen find the best fitted grid

(%5,7%,7) = ((-=1)d + xpgst, (= 1)d + Ipest) 1= pihf=1-,m 6)

which minimizes the mean square distance

i=12,...,m, v 7)
j=12,....n

frgm
(xl.’j,yl.‘j) i:1,-..,m,j:1,...,n 8)

The shifts (xpest, Vpest), fOr the best grid are obtained by equating the derivatives of the distance
by Xpest @Nd ypest t0.ZEr0, and are calculated as

, 1; ;[’-j i 1221 _i'j
sy (n=N)d SEZI (m=1)d

mn 2 mn 2

(xbest » Vbest ) =

The accuracy at (i, j) is defined as the distance between the grid point (Xi,j,Yi,j) and the mean

pOint (xi,j , ylyj)

Accij = \/(Xi,j _;i,j )2 +(Yi’f' i )2 "

An example of a measurement result and the corresponding calculation of accuracy is shown
in Figure 8.
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In case of measurement of the pen touch performance, instead of the test bar, the selected
touch pen shall be applied.
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E] ©.7): Mean points
\ @ (X.7): Best fitted grid

AXi,j_xi,j)z + (Yi,j —)’,—,,-)2

IEC
Figure 8 — Example of measurement result and calculation of accuracy

5.2.3 Report
THe following items shall be reported:

— | selected measurement-method;

— | selected size, shape and material of the test bar or the selected touch pen and properties
(tilt angle of touch pen and pressure of touch pen);

— | width of edge area W;
— | target pesition;
— | number of measurements at each point;

— | maximum of accuracy for all points in each area;

— average of accuracy for all points in each area; and
— standard deviation of accuracy for all points in each area.

5.3 Repeatability or jitter test
5.3.1 Purpose

The purpose of this test is to measure the ability of touch sensors and modules to indicate how
precisely touch positions are reported, given a sequence of touches in the same target position,
where "precise" means that the reported positions are "close to each other".
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5.3.2 Test procedure
5.3.21 General

For the repeatability or jitter measurement, one of the following two methods can be selected,
as in the case of accuracy measurement.

The repeatability is defined with the same reported data collected for accuracy measurement
at target grid point (i, j) by lifting the test bar down and up for each report. The jitter is defined
with the reported data collected by keeping the test bar stationary at target grid point (i, j). The

repeatabitity mreasurement isappticabtetothejitter measurement:

5.3.2.2 Method 1

The touch sensor module under test shall be attached to the stage and connected to the
electrical interface. The test bar of the selected diameter shall be attached to the, moving arm.

Atleach target grid point (i, j), lift the test bar down and up, and collect the todch reports p times,
Ag shown in Figure 9, the repeatability is defined as the distance between the reported
coprdinate and the mean reported coordinate.

Target coordinate Repeatability/Jitter is standard
(tyt);  — a -

Reported coordinate
(eryr);

IEC
Figure 9 — Repeatability in the touch sensor module

In|the centre area,.calculate the repeatability, that is, the maximum, standard deviation and the
average, as _shown in Formula (11) to Formula (15). In the edge area, the repeatability|is
calculated ind¢he same manner.

Rimax = mMax(R ti,j) (1 1)
> 2Ry ;= Rimean)”
R = Jj=14=i=A ti,j tmean (12)
to
q
D 2Ry )
Rimean = ! : (13)

q
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Ry =6 =i )2+ 07y =P (1
P P
— XV i — AV
i = Zk—1 Ljk = Zk_1 L j.k (1
p
where
P is the number of reports at a target point (1,2,...);
q is the number of measurement points = m x n;
i, [, k is the k-th data in number of reports (p) at a target point (i,j);
Ry ; is the distance between the target coordinate and the mean reported coordinate;
Rihax is the maximum of repeatability;
Ri§ is the standard deviation of repeatability; and
Rihean is the average of repeatability.
In|case of measurement of the pen touch performance instead-of the test bar, the select

Th

measurement at target grid point (i, j) by lifting the test bar down and up for each repog

Cs

oo

Th

An

In
to

.B3.2.3 Method 2

ich pen shall be applied.

e repeatability is defined with the same 4eported data collected for the accura

Iculate the standard deviation o; jas the Foot mean square distance between the report

ints at target grid point (i, j) and their mean point (xi,j-yi,j)-
e repeatability is defined as

Ry = max(ai,j) (1
L]
example of a measurement result for repeatability is shown in Figure 10.

case of measurement of the pen touch performance instead of the test bar, the select
ich pén~shall be applied.

4)

5)

Cy
rt.
ed
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Repeatability is defined as the
maximum of o, ;

Figure 10 — Example of measurement result for repeatability

IEC

5.3.3 Report

Th

5.4
5.4

Th
pr

e following items shall be reported:

selected measurement method;

selected size, shape and material of ‘the test bar or the selected touch pen and properti
(tilt angle of touch pen and pressuré&-of touch pen);

width of edge area

target position;

number of measurements.at each point;

maximum of repeatability or jitter for all points in each area; and

average of repeatability or jitter for all points in each area.
L Linearity test
1.1 Purpose

e purpose of this test is to measure the ability of touch sensors and modules to indicate h
bcisely straight lines can be drawn.

pW

5.4.2 Test procedure

5.4.21 General

For the linearity measurement, one of the following two methods can be selected as in the
previous cases.
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5.4.2.2 Method 1

The touch sensor module under test shall be attached to the stage and connected to the
electrical interface. The test bar of the selected diameter shall be attached to the moving arm.
The test bar touches and drags from one edge of the panel to the opposite edge. The dragging
speed is in the range 5 mm/s to 50 mm/s. The path of the dragging operation is chosen to be
horizontal, vertical or diagonal across the panel (see Figure 11).

-— AAAAA N 2

AR 2222 & é

IEC
Figure 11 — Dragging line for linearity test

The centre of the distance between the reported point and straight line is calculated by the
formula in Figure 12. The edge measurement start point for thé line is positioned in the same
way as shown in Figure 6.

\Target straight line

ax+by +c¢ =0
X+ Oy t IEC

Figure 12 — Linearity definition

The distance between the target line and the reported line is measured and determines the
linearity“of'the touch sensor module, and is calculated as follows:

ArXe(j, j)y br)’r(i,j) +¢

d . . =
r(i.j) /T 2 (17)
r r
‘atxr(i,j) +b iy + Ct‘
(18)

dif: =

L :max(dr(l-vj)) (19)
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Ly = max(dy; ;) ) (20)

In case of measurement of the pen touch performance instead of the test bar, the selected
touch pen shall be applied.

5.4.2.3 Method 2

Draw m parallel lines in a chosen direction (vertical, horizontal or diagonal) of equal spacing d

with a touch object at a speed S in the range 5 mm/s to 50 mm/s. When the touch sensor module
is [a capacitive touch system, the length of each line shall be greater than or equal te_three
times the sensor channel pitch, d is smaller than or equal to one fourth of the sensor\¢channel
pifch, and m x d is greater than or equal to the sensor channel pitch. For each-~drawn line,
caflculate the linearity of the reported data (x;,y,), i = 1,....n as the maximum distance betwegn
th¢ reported points and the best fitted line. If the best fitted line is representedias™ax + by + ¢ =
0’| then the coefficients a, b, ¢ and the linearity are calculated as in Formula\(21) and Formula
(2R).
a=Syy
b=21—-S
c=—ax —by
— 1
¥=—2 %
- 1
Y= ;Zi:‘lyi
n p— 2 :-1
Syx = Zi:,](xl- —x) (91)
3 2
Syy, = zi=1(yi -7)
n p— —
Sxy = Zi:1(xi —X)(y - )
L Sxct Sy -JD
B 2
2 2
D =(Sxx —Syy ) +4Syy
ax; + by, +c
L= Max |12ttt (42)
i=12,...,n a2 +b2
ThetHrearityof thetouch-sensormedule—is—definredasthemaximum—oefthe linearity of thel m
lines drawn in a direction. Diagonal, horizontal and vertical drawing directions shall be tested.

An example of measurement and calculation of linearity is shown in Figure 13.
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ax+by+c=0

In
to

5.4
Th

Th
ex
sh

.5 Reproducibility test

5.1 Purpose

m  Touch reports

= Best fitted line IEC

Figure 13 — Example of measurement and calculation)of linearity

case of measurement of the pen touch performance, instead of the test bar, the select
ich pen shall be applied.

1.3 Report
e following items shall be reported:

selected measurement method;

selected size, shape and material of test'bar or the selected touch pen and properties (
angle of touch pen and pressure of touch pen);

chosen slide pattern and measutifng line position;
width of edge area

maximum of linearity for, all‘points in each area;
average of linearity fot all points in each area; and

standard deviation‘ef linearity for all points in each area.

e purpaose of this test is to measure the ability of touch sensors and modules to indicate h
actly_the reported touch traces coincide with the actual user's touch traces. An examg

[
o

pilt

DW
le

owing the difference in reproducibility for two available touch systems is shown in Figure 1

4!

w

ere the characters are written Dy a person In the same way Tor both systems.
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5.
5.

Figure 14 — Example of reproducibility test results

b.2 Test procedure

5.2.1 General

Fdgr the reproducibility measurement, an arm capable_6f ‘moving the test bar in a circu
trgjectory with variable radius and velocity is required., As-minimum radius is typically half of t
seinsor channel pitch under test and a typical angulanvelocity is 1 080 °/s.

.9.2.2 Preparation

Cqllect the touch report data at equally spaced target points on a reference circle by using t

ar
to

m. Then determine the radius R,¢s and the centre of the reference circle from the report
ich data by calculating the best fittéd circle x2 + y2 + AX + BY + C = 0 with Formula (23)

Fgrmula (25), where (x;, y;), i = 1,...;'m are the reported touch coordinates.

1

inz inJ’i in _Z(x?”i%z)
i

i=1 i=1 i=1

i=1 i=1

1 1
in Zyi 21 —Z(xl-z—i-yiz)
i=1 i=1 i=1 i—1

4
Bl=|Yxy X3P Y| |-X(xwi+r?) (33)
C i=1 i=1

A}}COEF G nYS - eq
10 mm * 10 mm
AR Y E ¢t 2 r\f,,r-._bf,l/
* ¥
IEC IEC
a) Handwriting with touch system A b) Handwriting with touch system B

ar
he

he
ed

to

|42+ B? , /d

Rt =\~ C {

—-A —B
Feentre = (717) (25)

5.5.2.3 Analysis

Collect the touch reports with the arm while rotating 30 times, and find Ry, Rmax @s the

distances to the nearest and farthest points from the centre of the reference circle, respectively
(see Figure 15). The reproducibility is then defined with Formula (26).
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Rd _ |Rmax _Rref|+|Rmin _Rref| %100 (26)

Rref

e Estimation of a reference circle Q(l/
o f
by least square method |
. l .

'/ Rotating arm with
a test bar

\g’@
. IEC
A\Q)
Figure’@— Reproducibility test procedure
Q)
5.5.3 Report C)\\

THe value of reprod 'Ifty is reported along with the size, shape and material of the test bar,
the radius of the (@t on and the angular velocity. Instead of the test bar, when the selected
tolich pen is applied, the information of the selected touch pen and related properties (i.e., [ilt
angle of tou@&’n, pressure of touch pen, etc.) shall be reported.

Exampl@reproducibility measurements showing the dependence on the rotation radius ahd
angt?éﬁy locity are shown in Figure 16.
AN
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4
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3
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- 2
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8
360 720 1080
Angular velocity (degree/second) IEC
a) radius 25 mm
4
e System A
m System, B
3
S
o 2 (
& _A;—_'
1 > )
O - \./
360 720 1080
Angular velocity (degreefsecond)
IEC
b) radius 40 mm
4 X

® System A
./._—' m System B
3 A\

Ry (%)
N

\tLA
’

360 720 1080

Angular velocity (degree/second)
IEC

c) radius 80 mm

Ei l6_F les of f Jucibility — Velocity d I

5.6 Signal-to-noise ratio (SNR) test
5.6.1 Purpose

The purpose of this test is to measure the ability of touch sensors and modules to indicate the
ratio of signal level to noise level from the touch controller as defined in Figure 17.

NOTE This test might not be applicable to some touch technologies.
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5.6.2 Test procedure

The touch sensor module under test shall be attached to a stage and connected to the electrical
interface. Without any touch contact, the signal from the touch controller is collected. The signal
is again collected, this time with the touch contact. The SNR value is then calculated as follows.

T A
=)
w
STouch NNW
A
SNoTouch
Tin;
IEC
Figure 17 — SNR definition concept
k=m
- S [k]
k=1 °NoTouch 9
SNoTouch = a7
1l
o1 (Sfocnlk]— 5 )
k=1 \PTouch ~ONoTouch A
STouch = (38)
n
k=m -2
NuoTouch = \/Zk-] (SNoTouct;rll:k] - SNoTouch) (2 g)
k=ns: k1— Stouch )2
Ntouch = \/Zk=1( TOUChrE ] Touch) (3 0)
S
SNRNoTouch = Touch (31)
NoTouch
_ STouch. .
SNRTouch = N (32)
Touch
SNRNoTouch[dB] = 2Olog(SNRNoTouch) (33)
SNRtouch[dB] = 2010g(SNRyoch) (34)
where
m is the number of reports when not touched;
n is the number of reports when touched;

Stouch is the signal level when touched;
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o Touch 1S the signal level when not touched;

Ntouch is the noise level when touched; and

NNo Touch 18 the noise level when not touched.

5.6.3 Report

The following items shall be reported:

selected size, shape and material of the test bar;

5.]
Th

width of edge area W
measurement positions; and
minimum SNR among the points.

.Y Report rate test

.1 Purpose

e purpose of this test is to measure the ability of touch sensors and-modules to indicate t

in

erval between the touch events interrupt signals from the teuch controller. The tou

controller senses and reports the touched coordinates periodically: The shorter the report
coprdinates interval, the more reported the coordinates are ‘during a given period, whi
corresponds to an increased update rate and a more fluid user/experience.

5.7.2 Test procedure

The touch display under test shall be attached/tova stage and connected to the electri

in
dr
TH

DuJ

erface. The selected test bar shall be attached to the moving arm. The test bar touches a
hgs from one edge of the top to the opposite_edge of the bottom diagonally (see Figure 1
e dragging speed is selected as being between 5 mm/s and 50 mm/s.

Dragging direction

IEC
Figure 18 — Dragging direction for reporting time measurement

ripg-the dragging, touch event interrupt signals are generated from the touch controller, a

he
ch
ed
ch

al
nd
B).

hd

th{

p ‘reciprocal of the time between the interrupt signals is measured as the report rs

te

(see Figure 19).
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Interrupt signal from touch controller

==

Time to be measured

IEC.

5.

Th
thq
re

Figure 19 — Reporting time interval measurement

/.3 Report

e minimum value, mean value and maximum value among the measured report rate value
b selected size, shape and material of the test bar and the selected dragging speed shall
ported.

5.8.

TH
re

5.8.2 Test procedure

Th

inferface. The selected test bar shall be attached to the moving arm. The test bar touches t

ta

generated from the moving arm and thetinterrupt signal from the touch controller are measure

Th
to
im

S.E Latency test
1

Purpose

e purpose of this test is to measure the ability of touch, sefsors and modules to indicate t
Eponse time between the actual and reported touch,

e touch sensor module under test shall be attached to a stage and connected to the electric
get points on the touch sensor module invidle mode. The time between the actual touch sigr
e onset of the touch signal represents the time when the test bar touches the surface of t
ich module as shown in Figure20. For example, the touch signal should be generated by

age processing, sound processing, or electrical method.

Interrupt signal from touch controller

Touch signal from moving arm

al

al
d.
he

~

Time to be measured
IEC

Figure 20 — Latency measurement

In case of measurement of the pen touch performance instead of the test bar, the selected
touch pen shall be applied.
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