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FOREWORD

e International Electrotechnical Commission (IEC) is a worldwide organization for standardization.com
national electrotechnical committees (IEC National Committees). The object of IEC is to promote‘intern
operation on all questions concerning standardization in the electrical and electronic fields>To this e
hddition to other activities, IEC publishes International Standards, Technical SpecificationsyTechnical R
blicly Available Specifications (PAS) and Guides (hereafter referred to as "IECNPublication(s)").
paration is entrusted to technical committees; any IEC National Committee interestedsin the subject dea
y participate in this preparatory work. International, governmental and non-governmental organizations |
h the IEC also participate in this preparation. IEC collaborates closely with thé_International Organizat
ndardization (ISO) in accordance with conditions determined by agreemeni-between the two organizat

b formal decisions or agreements of IEC on technical matters express, as nearly as possible, an intern
sensus of opinion on the relevant subjects since each technical committee has representation fr|
brested IEC National Committees.

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

order to promote international uniformity, IEC National' Committees undertake to apply IEC Publig
hsparently to the maximum extent possible in their national and regional publications. Any divergence be
IEC Publication and the corresponding national orregional publication shall be clearly indicated in the

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

users should ensure that they have thelatest edition of this publication.

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

ention is drawn to_the ]Normative references cited in this publication. Use of the referenced publicat
ispensable for thelcarrect application of this publication.

ention is drawn:to‘the possibility that some of the elements of this IEC Publication may be the subject of
hts. IEC shall’not be held responsible for identifying any or all such patent rights.

2908=12-10 has been prepared by IEC technical committee 110: Electronic displayg
ernational Standard.
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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.
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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 report on voting indicated in
the above table.

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

This document was drafted in accordance with ISO/IEC Directives, Part 2, and develaoped in
accofldance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement;~avajlable
at wyw.iec.ch/members_experts/refdocs. The main document types developed- by IEC are
descilibed 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 intergctive
displays, can be found on the IEC website.

The gommittee has decided that the contents of this document will'remain unchanged until the
stability date indicated on the IEC website under webstore.igec.ch in the data related tp the
specific document. At this date, the document will be

e rgconfirmed,
e wjthdrawn,

e rgplaced by a revised edition, or

e amended.

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

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

1 Scope

This

for determining touch and hovering performance of a touch sensor module. This docum

appli

2 Normative references

The f

For

IEC §0068-1, Environmental testing — Part 1: Genera) ahd guidance

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

symb

3 Terms and definitions

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

IEC 4

ISO 4
addre

e |H

e |9

bart of IEC 62908 specifies the standard measuring conditions and measurement me

ols

2908-1-2 apply.

nd IEC maintain ferminology databases for use in standardization at the follg
sses:

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

O Onlinebrowsing platform: available at https://www.iso.org/obp

4 I\fleasuring conditions

hods
ent is

cable to touch sensor modules, where the structural relationship between touch sgnsor,
touch controller, touch sensor module, display panel, touch display panel, and(touch di
module is defined in IEC 62908-1-2.

splay

bllowing documents are referred to in the text in such a way thatsome or all of their cdntent
consfitutes requirements of this document. For dated references;-only the edition cited ap

plies.

indated references, the latest edition of the referenced document (including any
amerjdments) applies.

letter

and

wing

4.1
Meas

- te

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

mperature: 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

repor

t.
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Standard atmospheric conditions for reference measurements and tests

2023

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.

Table 1 — Standard conditions for reference measurements and tests

Temperature @ Relative humidity 2 ° Air pressure @

°C % RH kPa

4.3

The 4
equip
place
the td

Therd
positi
to a f
locati
from

repor|

As sh
perfo

The

(20, 25, 30, and 35) £ 3 45t0 75 86 to 106

2 Including extreme values.

b Absolute humidity < 22 g/m5.

Standard positioning equipment and setup

tandard positioning equipment for touch performance shall be the positioning ma
ped with a test bar, a moving arm, and a stage onto which the touch sensor mod
d, as shown in Figure 1. The positioning machine shall move its arm and stage to
st bar on or over the touch sensor module.

are three types of positions associated with a‘given test: target, actual and rep
ons. The target position is a desired measurement location in physical space referg
xed datum on or over the touch sensor module surface. The actual position is the g
on of contact or hovering during test, referenced to the same fixed datum, which can
the target position due to test bar placemeént error. The reported position is the log
ted by the touch controller.

own in Figure 2, the reported positions from the touch controller are analysed to d
Frmance measures with respect'to the target positions.

ouch sensor module @nd the stage shall be aligned correctly while setting u

measjurement equipment, because a misalignment between them can introduce coord

shifts

or rotation between. the actual touch positions and target positions; each positi

machfine has its inhefent accuracy, which means that an actual touched position doe

coinc|
can i
unde
of thd

de with its target position. The performance measurements based on the target pos

hclude errorsidue to the accuracy of the positioning machine. The touch sensor m
test shallbe attached to the stage and connected to the electrical interface. The te
selected/diameter shall be attached to the moving arm. In case of measurement

chine
ile is
place

orted
nced
ctual
differ
ation

efine

b the
inate
bning
s not
tions
bdule
5t bar
bf the

pen fouch" performance, instead of the test bar, a selected touch pen (stylus pen) shall be

attac

ned-to the moving arm.
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Moving arm

Test bar

VA
/ ,
X
IEC

Figure 1 — Composition of test equipment

Touch sensor

i module /
Age

Electrical
interface

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

4.4 | Human operator alternative to standard positioning equipment

Undekcertain circumstances, for example if the diQpIa\J/ under test is too Inrgn for sultable
positioning equipment to be available, a suitably designed test arm may be manually positioned
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
contact with the display.

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
The {

and ghapes of the test bar are shown in Figure 4. The material parameters for the test bar

be ap

Wher
cond
degre
layer

Forr

chosé¢n to be spectrally represent tive of human skin.

In all
be re

In ca
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IEC

s/
Figure 3 — Example of manual test tool (left), positioning wi@lt triggering
a touch event (middle) and recording a touch evp@ right)

©
Test bar and touch pen C)
N

arameters of the test bar shall be size, shape, and erial. Examples of suitable

propriately chosen given the device category u& est.

ictive and shall additionally be groun@ n order to avoid potential perforn
dation due to electrical noise, unless @rwise stated. A test bar may have an insu
on the base to model the effect of anoved finger.

.\Q)

bflection-based optical systembt e reflectivity of the contact end of the test bar sh

8)

N
cases, the appropriate @perties (including size, shape and material) of the test bar

ported. @ .

se of measurerﬁep of the pen touch performance, the selected touch pen shall be af

inste

selected, bec there are several types of touch pens (see IEC TR 62908-1-3)
infor ation'ép e selected touch pen and related properties (i.e., tilt angle of touch

presgure C)

uch pen, etc.) shall be reported.

the touch sensor module is a capacitive g%& system, the test bar shall be electiically
i

2023

sizes
shall

ance
ating

all be

shall

plied

d of the t bar. The touch pen corresponding to the touch sensor module shall be

The
pen,

NS
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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 %

T o o g

21,6 o4 26 28 210

IEC

NOTE| 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

5.1 General

Fundamental touch performance measurement methods are) described in Clause 5. They|shall
be applied during the characterization of a touch sensSor module to provide a good|user
experience. (See Annex A regarding electrical performance measurement methods of fouch
sensors.)

5.2 | Accuracy test
5.21 Purpose

The purpose of this test is to measure the ability of touch sensors and modules to indicatg¢ how
close[touch positions are reported relative to their target positions.

5.2.2 Test procedure
5.2.2|1 General

For the accuracy measurement, one of the following two methods can be selected. Thg first
method is a straightforward method to evaluate the distance between each target point and its
corregponding-reported point. The second method is an indirect method where target grid points
are eptimated-from reported points. This method can tolerate coordinate shifts which are cgused
by a|misalignment between the touch sensor module and the stage while setting up the
measlurement equipment.

5.2.2.2 Method 1

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

Test bar

________________________
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Centre area

Origin

OO

~

3
3

n
D
b
3
b

dq
[«
q
q

D
~
3

1

N ‘

: ' Active area'

NOTE m, n: number of points in the X and Y direction.

Figure 6 — Point grid

)

(

<

IEC

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 stapdard
deviation of accuracy and the average of accuracy, as shown in Formula (1) to Formula ([5). In
the eflge area, the accuracy is calculated in the same manner,

Accmax = maX(Acci,j ) (1)

ACCo' _ Zj:12i1(ACCi,j - Accmean )2 2)
q

Z;l-:»] eri»] (ACCi,j )

Accmean = (3)
q
Accij = \/(;,-J — Xt ; )2 + (;u — Vi )2 (4)
P
Xrij = Zk 1Yijk AT = Zk71 L.k (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 datafrom—4Han

7 Tt

2) is U
=S

L
oA A-ac 154 TSt

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

J
Then|find the best fitted grid

(45,7,%,7) = ((i=1)d + xpgst, (= 1)d + best) ==, (6)

which minimizes the mean square distance

i=12,...,m, ’ & , ’ (7)
j=12,....n

from
(xi’j,yl.‘j) i=1--m, j=1-,n (8)

The ghifts (xpest Vpest), fOFthe best grid are obtained by equating the derivatives of the disfance
by xpbst @nd ypest toZz€ro, and are calculated as

>, Xy,
P (n-1d T _(m-1)d

mn 2 mn 2

(9)

(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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[ &,y): Mean points
\ & (X.7): Best fitted grid

Xij— xi,j)z + (Yi,j - yi,j)2

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

5.2.3 Report
The fpllowing items shall be (reported:

- SIIected measuremeni*method;

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

— wjdth of edge-area W;

— tdrget peosition;
— nyimber’ of measurements at each point;

— maximunTof accuracy for attpointsimeachares;
— 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
repeatability measurement is applicable to the jitter measurement.

5.3.2{2 Method 1

The {ouch sensor module under test shall be attached to the stage and connected tp the
electrical interface. The test bar of the selected diameter shall be attached to the-moving|arm.

At eafh target grid point (i, j), lift the test bar down and up, and collect thetouch reports p tjmes,
As shown in Figure 9, the repeatability is defined as the distance(Chetween the 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

In thg centre areas-calculate the repeatability, that is, the maximum, standard deviation and the
avergge, as shown in Formula (11) to Formula (15). In the edge area, the repeatability is
calcujated inxthe same manner.

Rirre—=ax (R (11)
Zj:1zi:1( ti,j — tmean) (12)
RtO' =
q
D 2Ry )
Rimean = ! : (13)

q
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Ry =\/(xrz-,,- —xrij )P+ 0y —;,;j)z (14)
P P
— XV i — AV
i = Zk—1 ij.k = Zk_1 ij.k (15)
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, J, 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 ¢oordinate
Rimax  is the maximum of repeatability;
Ris is the standard deviation of repeatability; and
Rimedn is the average of repeatability.
In cape of measurement of the pen touch performance instead-of the test bar, the selected
toucH pen shall be applied.
5.3.2(3 Method 2
The |repeatability is defined with the same reported data collected for the acclracy

measurement at target grid point (i, j) by lifting-the test bar down and up for each r¢port.

Calcy

point

The 1

An e

In ca
touch

late the standard deviation o; jas the root mean square distance between the rep

5 at target grid point (i, /) and their miean point (xi,j-yi,j)-

epeatability is defined as

R, =max|o; ;
t ij ( h/)
ample of @measurement result for repeatability is shown in Figure 10.

5e of measurement of the pen touch performance instead of the test bar, the sel
péen;shall be applied.

orted

(16)

bcted
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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
The fpllowing items shall be reported:

- SIIected measurement method;

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

— wjdth of edge area W;
— target position;

- njAmber of measurements.at each point;

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

— ayerage of repeatability or jitter for all points in each area.
5.4 | Linearity-test

5.4.1 Purpose

b how
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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 \I& Z‘/’

>
VVYVVY &

Figure 11 — Dragging line for linearity test

The ¢entre of the distance between the reported point and straight line is calculated by the
formyla in Figure 12. The edge measurement start point for, the' line is positioned in the pame
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
lineafity_ofthe touch sensor module, and is calculated as follows:

B ‘arxr(i,j) + br)’r(i,j) + Cr‘

doi o\ =
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(dt(i,j))

2023

(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 (
timesg

apacitive touch system, the Tengih of each line shall be greater than or equal {0
the sensor channel pitch, d is smaller than or equal to one fourth of the sensor\ch

pitch] and m x d is greater than or equal to the sensor channel pitch. For each-drawn
calcujate the linearity of the reported data (x;,y;), i = 1,....n as the maximum distance bet
the reported points and the best fitted line. If the best fitted line is represented as ‘ax + by
0’, then the coefficients a, b, ¢ and the linearity are calculated as in Formula (21) and Fo
(22).
a=Syy
b=21—-S
c=—ax —by
— 1
X = 2
— 1
Y= ;Zi:‘lyi
" 2
Syx = Zi:1(xi —x)
2

Syy = Z?=1(yi -¥)

Syy = Z?:'](xi _f)(yi _3_’)

L St Syy -JD

2
2
D =(Sxx —Syy ) +454°
|axl~ +by; + c|
L= M =t
i=1,23,.?$,n{ Ja? + b2

three
annel
line,
ween
+ c=
rmula

(21)

(22)

The linearity of the touch sensor module is defined as the maximum of the linearity of the 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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In ca

ax+by+c=0

m  Touch reports

= Best fitted line IEC.

Figure 13 — Example of measurement and calculation, of linearity

5e of measurement of the pen touch performance, instéad of the test bar, the sel

touch pen shall be applied.

5.4.3

Report

The fpllowing items shall be reported:

- S

lected measurement method;

bcted

— selected size, shape and material of test bar or the selected touch pen and propertigs (tilt
amngle of touch pen and pressure of:tQuch pen);

- cC
w
- m
- a
- s
5.5
5.5.1

The ¢

osen slide pattern and measuring line position;
dth of edge area %,
aximum of linearity for allypoints in each area;

erage of linearity for all points in each area; and

tandard deviation( of linearity for all points in each area.

Reproducibility test

Purpose

urpose of this test is to measure the ability of touch sensors and modules to indicatg
exacflysthe reported touch traces coincide with the actual user's touch traces. An ex3

b how
mple

showing the difference in reproducibility for two available touch systems is shown in Figure 14,
where the characters are written by a person in the same way for both systems.
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IEC IEC
a) Handwriting with touch system A b) Handwriting with touch’system B
Figure 14 — Example of reproducibility test results
5.5.2 Test procedure
5.5.2|1 General
For the reproducibility measurement, an arm capable{of moving the test bar in a cifcular
trajeqgtory with variable radius and velocity is required.“A minimum radius is typically half ¢f the

sens@r channel pitch under test and a typical angularvelocity is 1 080 °/s.

5.5.2

Colle
arm.

touch
Form

2 Preparation

ct the touch report data at equally spaced target points on a reference circle by usin
Then determine the radius R,os andsthe centre of the reference circle from the rep

data by calculating the best fitted circle x2 + y2 + 4X + BY + C = 0 with Formula (J
ula (25), where (x;, y;), i = 1,;..,>m are the reported touch coordinates.

-1

inz inJ’i in _Z(x?”i%z)
i

A i=1 i=1 i=1
B |= le-y,- zylz Z)’i —Z(xizyi +y,-3)
cl |i=t =1 ' i=1

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

g the
orted

3) to

(23)

2 2
A°+B
Rref:\/ 4 -C

—-A —B
R, =(—,—
centre ( 2 2 )

5.5.2.3 Analysis

(24)

(25)

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).


https://iecnorm.com/api/?name=7224e02b51f686629d2a79c7b406365a

IEC 62908-12-10:2023 © |IEC 2023

- 23—

Ri = |Rmax _Rref|+|Rmin _Rref|
d =

< '/ Rotating arm with
a test bar

<O
@)

.

5.5.3 Report .

Rref

x100

Estimation of a reference circle
by least square method

NV

Figur{\ék'— Reproducibility test procedure

(26)

Q
SV

IEC

The value of reprodﬁality is reported along with the size, shape and material of the test bar,
o}

the radius of the

anglg of touc

n, pressure of touch pen, etc.) shall be reported.

ation and the angular velocity. Instead of the test bar, when the selgcted
touch pen is ap; , the information of the selected touch pen and related properties (i.¢., tilt

Exam p%df reproducibility measurements showing the dependence on the rotation radiug and
I

angularvelocity are shown in Figure 16.
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Figure 16 — Examples of measurements of reproducibility — Velocity dependence

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 TNNW
SNoTouch
Tin;
IEC
Figure 17 — SNR definition concept
k=m
- S| [k]
k=1 °NofFauch
SNoTouch = (27)
m
o (S5l k- 5 )
k=1 Touchl*l ™ ®NoTouch
STouch = (28)
n
k=m P
k11—
NnoTouch =\/Zk1 (SNoTouct;rll: 1 SNoTouch) (29)
k=n 2
Nrouen \/Zk=1 (STouchn[k] STouch) (30)
SNR _ STouch
NoTouch = N — (31)
NoTouch
ST uch.
SNR = 32
Touch NTouch ( )
SNRNoTouch[dB] = 20109(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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SNo Touch IS the signal level when not touched;

Ntouch is the noise level when touched; and

NNo T

5.6.3

ouch IS the noise level when not touched.

Report

The following items shall be reported:

— selected size, shape and material of the test bar;

— width of edge area W;

- m
5.7
5.7.1

The f
intery
contr
coorg
corre

5.7.2

The {
interf|
drags
The @

- m’easurement positions; and
i

nimum SNR among the points.
Report rate test
Purpose

urpose of this test is to measure the ability of touch sensors andymodules to indicaf
al between the touch events interrupt signals from the teuch controller. The
bller senses and reports the touched coordinates periodically? The shorter the rep
inates interval, the more reported the coordinates are,during a given period,
sponds to an increased update rate and a more fluid useréxperience.

Test procedure

ouch display under test shall be attached to. a stage and connected to the eled
bce. The selected test bar shall be attached to the moving arm. The test bar touche

ragging speed is selected as being between 5 mm/s and 50 mm/s.

Dragging direction

IEC

Figure 18 — Dragging direction for reporting time measurement

2023

e the
ouch
orted
wvhich

trical
5 and

from one edge of the top to the opposité/edge of the bottom diagonally (see Figur¢ 18).

Duri

g the dragging, touch event interrupt signals are generated from the touch cantroller

, and

the reciprocal of the time between the interrupt signals is measured as the report rate
(see Figure 19).
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Interrupt signal from touch controller
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Time to be measured

IEC
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Figure 19 — Reporting time interval measurement

Report

ninimum value, mean value and maximum value among the measured report rate ve
blected size, shape and material of the test bar and the selected dragging speed sh
ted.

Latency test
Purpose

urpose of this test is to measure the ability of touch sensors and modules to indicaf
nse time between the actual and reported touch,

Test procedure

buch sensor module under test shall be.attached to a stage and connected to the eleq
ace. The selected test bar shall be attached to the moving arm. The test bar touche
[ points on the touch sensor module-intidle mode. The time between the actual touch s

nset of the touch signal represents the time when the test bar touches the surface
module as shown in Figure 20: For example, the touch signal should be generated
b processing, sound processing, or electrical method.

Interrupt signal from touch controller

Touch signal from moving arm

lues,
all be

e the

trical
s the
ignal

ated from the moving arm and the interrupt signal from the touch controller are measjured.

bf the
by an

N\

~

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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Report

2023

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
5.9.1

effec

5.9.2

Electrical noise immunity test

Purpose

of external noise on touch performance is shown in Figure 21.

False touch

IEC

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

Figure 21 — Example of the effect of external noise

Test procedure

Injec{ sinusoidal noise froma\signal generator into a test bar on a touch sensor modu

show

h in Figure 22, with the“test conditions stated below. Measure the maximum tole

amplitude (V) at each naqiSe frequency, where "tolerated" means that the pass criteria belo

met f

br any voltage leyéltin [0, V]. Classify the noise amplitude into the following two clas

Clasg A:  Pass_criterion is met throughout the test period.

nal noise that couples into them. Touch systems are often used under electrically,jnoisy

The i i indi inst any
exter
envirpnments such as with fluorescent lamps, AC adapters and chargers. An example of the

le as
rated
W are
5es.

Clasq B:  Pass criterion is met after the first touch is reported, where the missing fouch
between the start of the noise injection and the first touch is neglected.
a) Testconditions:
Amplitude: A oppte-s0445p
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 ]

Test bar

| Touch sensor module

IEC
Figure 22 — External noise injection

5.9.3 Report

Plot the maximum tolerated amplitudes for Class A and Class B,versus the injected frequency
as shiown in Figure 23.
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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

Spilled water

IEC
Figure 24 — Example of water drop effect

5.10.¢ Test procedure

Drop (water on the centre of the touch sensor with a small amount at a time while measuring the
amoynt of spilled water. The conductivity of the water is to he'larger than 5 mS/m, which typical
potaljle water meets. Find the maximum amount of spilled water before erroneous touch eyents
start o be generated (see Figure 25).

Touch sensor

Water
\|:| Water droplet

o Centre of touch sensor

e

IEC
Figure 25 — Water droplet test procedure

5.10.3 Report

The maxiprum amount of water is reported prior to the generation of the first erroneous fouch
evenl.

5.11 Optical 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
decreased 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 out
undef such increased ambient light conditions.

5.11.3 Report

Accofrding 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 gurpose of this test is to measure the power consumption efithe touch sensors and mofules
in each operation mode (for example, active mode with touch, active mode without touch, idle
modg and sleep mode).

5.12.p Test procedure

The fouch sensor module under test shall bg attached to the stage and connected tp the
electrical interface. The selected test bar shall be attached to the moving arm. While the central
point|of the touch sensor module is being\touched, the current and voltage values from the
toucH controller shall be measured and(he power consumption calculated. This procedurre is
repedted in idle mode and sleep modé~(or other modes as appropriate).

5.12.3 Report

The measured power consuniption in each measured mode, along with a description ¢f the
modg, shall be reported:

5.13 | Perpendicularhover distance test
5.13.1 Purpese
The purpose of this test is to measure the maximum distance between the touch sensor$ and

moddles” and the finger at which the touch controller reports a touch event and minjmum

distance-—-butnottoreportatouch-event
Ree—-Ht+hRottofFeportatodchevVeht:

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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Figure 26 — Perpendicular hover distance measurement

5.13.3 Report
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h-plane hovering performance measurement methods

General

ring performance measurement methods are described in(Clause 6, especially in-
cteristics at a constant distance from the touch sensor/,They shall be applied d
cterization of hovering performance to provide a good user experience for users who
ontact input operations on the touch sensor. Thesdistances from the touch sensd

In the measurement methods of Clause 6, no data can be acquired when the touch technologies
bond to hovering.

Accuracy test
Purpose

urpose of this test is to measure the ability of touch sensors and modules to indicatg
sensing positions are reported relative to their target positions for hovering.

Test procedure

ouch sensor madule under test shall be attached to the stage and connected t
ical interface. The active area is defined as the sensing area of the touch sensor mg
pst bar of the\selected diameter size, shape and material shall be attached to the m
For a precise measurement of the accuracy, the test equipment should be set up pro
heasurement points in the test grid are evenly spaced along both X and Y axes, away
igincand spanning the entire projection plane of the active area at a certain distance
Ltermost surface of the touch sensor module as shown in Figure 27. The test bar sh
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vertical (Y-axis) directions while keeping a certain distance  (Z-axis) from the outermost surface
of the touch sensor module. The distance d shall be smaller than or equal to the diameter size
of the test bar. At each target grid point (i, j, /), collect the reports 50 times to 100 times, keeping
the test bar stationary at each target. Distances / are determined according to the application
or purpose.

When the touch sensor module is a capacitive touch system, the effects of surrounding
conductors shall be eliminated or compensated.
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Figure 27.~ Point grid

At eglch target grid point (i, j, [), lift the\test bar down and up, and collect the reports p tjmes.
As shown in Figure 28 and Figure 29, the accuracies are defined as the distance between the
targef coordinate and the mean reported coordinate for the in-plane of the XY coordinates and

Z codrdinate, respectively.
a . Mean reported coordinate
Ger, yr, 2r); 5

celxyi,j,l
Target coordinate

g 1y 720); 5

Reported coordinate
(or, yr, 25

IEC

Figure 28 — Accuracy definition for in-plane of XY coordinates
on the target projection plane (/) of the active area
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| i
— | Reported coordinate
X (xr, yr, zr); il o
Figure 29 — Accuracy definition for Z coordinate on the target
projection plane (/) of the active area
Acclxymax = maX(Acclxyi,j,l) (35)
Accizmax = maX(AchZi,j,l) (36)
n m 2
Aoy = \/ZMZM (Acclxyi,j,l - Acclxymean) (37)
Y q
n m 2
Aoty = \/ZHZH (Acclzi,j,l - Acclzmean) (38)
q
n m
Z ~:1Z~:1(Acclxyi,j,l)
Acclxymean = ! l (39)
q
n m
Z i=1 Z i=1 (Acclzi,j,l )
Acclzmean = / l (40)
q
- 2, 2
Aoyt jo =7 =5t 2+ (o1 = 1 51) (41)
Acclzi,j,l = (42)
P
—_ Xr: ; N
xrt/l = Zk:1 AL ’ il = (43)
P s
where
P is the number of reports at a target point (1,2,...);
q is the number of measurement points = m x n;

ij, Lk is the k-th data in number of reports (p) at a target point (i, j, /);
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A is the distance between the target coordinate and the mean reported coordinate of

e 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;

Acclxva is the standard deviation of accuracy of the XY coordinates with respect to the
projection plane (/) of the active area;

Ageizd is the standard deviation of accuracy of the Z coordinate with respect tp the
projection plane (/) of the active area;

Aceixyfmean 18 the average of accuracy of the XY coordinates with respect to the projection plane
(/) of the active area; and

Accizihean 1S the average of accuracy of the Z coordinate with respect to’the projection plane

(/) of the active area.
6.2.3 Report

The fpllowing items shall be reported:

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

— maximum of accuracy for the XY coordinates of all points in each area on the projégction
plane of the active area;

— maximum of accuracy for the Z coordinate of all points in each area on the projection plane
of the active area;

— ayerage of accuracy for the X¥-coordinates of all points in each area on the projection plane
of the active area;

— ayerage of accuracy for the Z coordinate of all points in each area on the projection plane
ofl the active area;

— standard deviation~of accuracy for the XY coordinates of all points in each area on the
projection plane of the active area; and

— standard deviation of accuracy for the Z coordinate of all points in each area op the
projection.plane of the active area.

6.3 | Repeatability or jitter test

6.3.1 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 I -

(xt, yt, 28351 m | .—.—.4%. Mean reported coordinate
" _ ; (T, 97, 77,
Repeatability/Jitter is standard
deviation of distance

R

tIxyiyz,/

Reported coordinate

(e, yr, zr); 5

IEC

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

= !“

(t, yt, z1);

|

Target coordinate I A
|
|

!
1] |
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distance
Rtlsz',/\ | Mean reported coordinate
7 |  / | (ﬁaﬁaz_r),;jj
Y | !
[ I
| Reported coordinate
G, yr zr); ;)
24 IEC
Figul =
projection plane (/) of the active area
Rtlxymax = max(R tlxyi,j,l) (44)
Ryzmax = Max(R yz;, ;) (45)
n m R R 2
Zj=1zi=1( tixyi, jl — tIxymean) (46)

Riixye =
yo P
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