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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical comm|ttees Each member body interested in a subject for WhICh a techmcal committee has been

established
non-gove
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The mai
adopted

International Standard requires approval by at least 75 % of the member bodies casting-a vote.

In other
technicallcommittee may decide to publish other types of document:

An ISO/RAS or ISO/TS is reviewed after three years*in order to decide whether it will be confirmed for|a
further thfee years, revised to become an International Standard, or withdrawn. If the ISO/PAS or ISO/TS|is
confirmed, it is reviewed again after a further three years, at which time it must either be transformed into an
International Standard or be withdrawn.

Attention|is drawn to the possibility that'some of the elements of this document may be the subject of patent
rights. ISP shall not be held responsible for identifying any or all such patent rights.

ISO/TS 2R239-1 was prepared by Technical Committee ISO/TC 22, Road vehicles, Subcommittee SC 1P,
Passive gafety crash protectiofsystems.

ISO/TS 2R239 consists)of/the following parts, under the general title Road vehicles — Child seat presenge
and orientation detectien system (CPOD):

and
nmental in liaison with 1SO, also take part in the work. 1SO coIIaborates closely Wlth tfe

task of technical committees is to prepare International Standards. Draft International Standards
by the technical committees are circulated to the member bodies for voting.| Publication as an

ircumstances, particularly when there is an urgent market requirement for such documents, |a

O Publicly Available Specification (ISO/PAS) represents an agreement between technical experts jn
O working group and is accepted for publication if it is approved by more than 50 % of the membefs

an |
an |

bO Technical Specification (ISO/TS) represents an agreement between the members of a technical
ittee and is accepted for publication if it is approved.by 2/3 of the members of the committee casting

Part [1: Specifications and test methods

Part P-"Resonator specification

Part 3: Labelling

© 1SO 2009 — All rights reserved
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Introduction

This part of ISO/TS 22239 specifies a detection system for the automatic recognition of child seat presence
and orientation detection system (CPOD) child seats placed on CPOD passenger seats.

Thepurposeof this detectiomsystenmistoimprovetheoveratt—safety performanceof passenger restraint
systems, particularly by reducing the risk of an airbag being deployed against a child seat-plaged on a
passenger seat.
The CPOD system is not intended to encourage the placing of children on the front passenger seafs of cars.
Hpwever, in view of the fact that the following scenarios do occur in real life, childrenfean be placed on front
passenger seats in these cases:

— in 2-seater vehicles, which have no rear seats;

— when there are more than 2 or 3 children in one vehicle;

— when back seats are folded down for the transport of cargo;

— when the installation of a rearward-facing child restraint system (CRS), and the placing of the child in the
CRS on the rear seats, is very difficult or impossible (e:g..in 2-door vehicles);

— when the driver wants to see the baby and have gasy access to it.
There might be benefit to be gained by encouraging‘the use of airbags on rear seats.

Fpr the cases cited above, CPOD technology, offers a reliable automatic solution for the protection df children
agiainst any possible risk caused by non-deactivated airbags.

© 1SO 2009 - All rights reserved Vv
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TECHNICAL SPECIFICATION ISO/TS 22239-1

:2009(E)

Road vehicles — Child seat presence and orientation detection

system (CPOD) —
Part 1:

Specifications and test methods

11 Scope
This part of ISO/TS 22239 specifies a child seat presence detection system that’enables child seats

ovides the option of using additional information about the orientation of:the child seat.

©

This part of ISO/TS 22239 describes the main system functionality;_and provides design recomm
and requirements, compatibility measurements and labelling requiréments.

Cpmpliance with the requirements of this part of ISO/TS:22239 ensures compatibility between
presence and orientation detection system (CPOD) child seats and CPOD passenger seats.

iving direction.

NPTE 1 Throughout this part of ISO/TS 22239, the term “child seat” is used as an abbreviation of “CPOD chi

NDTE 2  Throughout this part of ISO/T3 22239, the term “passenger seat” is used as an abbreviation
equipped passenger seat”.

2| Normative references

The following refereneed documents are indispensable for the application of this document. R

-
fo))

dpcument (including any amendments) applies.

§O/TS 22239-2:2009, Road vehicles — Child seat presence and orientation detection system (
Part 2: Resonator specification

pblaced on

any passenger seats to be automatically detected where a child is at riskfrom an active airbag. THe system

endations

child seat

ISO/TS 22239 applies only to child restraint systems+in which the child is orientated in the forward or|rearward
d

d seat”.

pf “CPOD-

or dated

ferences, only the)‘edition cited applies. For undated references, the latest edition of the r¢ferenced

CPOD) —

SQA,S 22239-3, Road vehicles — Child seat presence and orientation detection system (CPOD)

— Part 3:

Lavettimg

ISO 6549:1999, Road vehicles — Procedure for H- and R-point determination

UNECE Regulation No.14, Uniform provisions concerning the approval of vehicles with regard to safety-belt

anchorages, ISOFIX anchorages systems and isofix top tether anchorages

UNECE Regulation No.16 (2005), Uniform provisions concerning the approval of safety belts,
systems, child restraint systems and ISOFIX child restraint systems for occupants of power-driven ve

restraint
hicles

UNECE Regulation No.44 (2008), Uniform provisions concerning the approval of restraining devices for child

occupants of power-driven vehicles (“child restraint system”)

© 1SO 2009 - All rights reserved
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3 Terms and definitions

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

3.1

child seat presence and orientation detection system

CPOD

radio frequency identification (RFID) system delivering information on the presence, orientation and type of a
child seat

3.2
passeng
CRP
point locg

3.3
child sed
CRC

point identical to the intersection of the centre plane of the child restraint system and the CR axis defined |in

UNECE H

3.4

resonatgr reference point

RRP
point locg

3.5

resonatdr pair reference point

RPRP
point locg

3.6

reference co-ordinate system

Cartesiari
originin t

3.7

CPOD ds
3-dimens|
adapt thg
referenceg

3.8

CPOD fa
3-dimens|
to adapt 1
to the res

br seat reference point

ted on the centre line of the passenger seat, determined by the procedure in Annex A

t reference point

Regulation No.44

ted in the geometrical centre of the base surface of the resonater

ted in the centre between two resonator referenee*points

coordinate system associated with:the'passenger seat and the compatibility test bench, having its
he passenger seat reference point{ as shown in Figure B.4

tection area
onal area above the passenger seat cushion, where all relevant child seat information needed fo
airbag deployment are/transmitted to the restraint control module, provided that the resonator pair
point is located within' this area

Isafe area
onal area-above the passenger seat cushion, where either all relevant child seat information needed
he airbag deployment or information indicating an incorrect positioning of the child seat is transmitt¢d
traint.control module, provided that the resonator pair reference point is located within this area

3.9
ISOFIX

system for the connection of child restraint systems to vehicles which has two rigid anchorages in a vehicle
seating position located near the seat bight, corresponding rigid attachments on the child restraint system, and
a means to limit the pitch rotation of the CRS

[1ISO 13216-1:1999]
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4 Abbreviated terms

CPOD Child seat presence and orientation detection system
CRC Child seat reference point

CRP Passenger seat reference point

CRS Child restraint system

CTB Compatibility test bench

:2009(E)

ECU Electronic control unit

FFCS  Forward facing child seat

PBCTD Passenger seat compatibility test device

RCM Restraint control module (electronic unit controlling deployment of supplemeéntal restraints)
RFCS Rearward facing child seat

RFID Radio frequency identification

RMI Restraint system malfunction indicator (vehicle-manufacturer-specific)

RPRP  Resonator pair reference point

RRP Resonator reference point

5| Principle

5(1 General

CPOD is an RFID sensing system which‘is-capable of determining the presence and orientation
placed on a passenger seat. Depending-on the positioning of the CRS, different types of infornj
transmitted to the RCM.

Iflthe CRS is correctly placed an\the passenger seat such that its RPRP is located within the CPOD
afea (see 3.7), the CRS is detected by the system.

Iflthe CRS is placed odtside of the CPOD detection area but within the CPOD failsafe area (see
system either detects the CRS or recognizes an incorrect CRS positioning.

The gathered information is sent to the central RCM, which enables the adaptation of the airbag de
specific to thesoecupancy situation.

NDTE The specifications of this part of ISO/TS 22239 are in compliance with Reference [6].

bf a CRS
ation are

detection

3.8), the

ployment

© 1SO 2009 - All rights reserved
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Key

1  CPOD sensor consisting of
=tz ONEe transmitting antenna
++0220b. tWO receiving antennas
CPOD resonators

CPOD child seat

passégnger seat

CPOD electronics

in-vehicle information

Db~ WN

Figure/ 1 = CPOD system topology

5.2 Compatibility

The compatibility of the system.is-given if the CPOD component compatibility checks have been passef.
These compatibility checks consist of the following parts:

a) CRS|compatibility check'to verify the performance of the CRS design;
b) resopator compatibility check to verify the electrical performance of the resonators;

c) passengeriseat compatibility check to verify the performance of passenger seat and CPOD sensor design.

The flow lchartin Eigure 2 shows how these compatibility checks fit together to assure CPQD compatibility f

the entire system.
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CRS
compatibility check

Requirements for
mounting of resonators in
CRS (8.1)

Redesign

required

Resonator
compatibility check

Resonator specification
(Part 2)

Redesign

.

required

ISO/TS 22239-1:2009(E)

Passenger seat
compatibility check

Requirements for CPOD
sensor (Annex C)

Redesign
required

(Annex F) placed into

CRS instead of
resonators

v

1st part of compatility test
(9.4.2)

Resonator probes

Coupling factor test
passed (Annex G)

—no

yes

A 4

2nd part of compatility
test (9.4.3)

Coupling factor test
passed (Annex G)

—no

yes

Resonator compatibility
test (Part 2)

Compatibility
test passed

yes

x

v

Performance of CRS
design verified

+

Eféctrical performance
verified

o

Oy

A\

FCC al test of CRS with CPOD
patible resonators (9.4.4)
ax

9~

A

)

Check of electrical
communication between
reference resonators and sens
(9.5)

\éék of child seat detection
€a and failsafe area - influence
of metallic parts and antenna

design (9.5)

Detection ok (9.5)

yes

Performance of passenger
seat and CPOD sensor
design verified

Requirements for passenger seat
(e.g. U_battery, temperature) (8.2)

)

Figure 2 — Main steps for obtaining CPOD compatibility of the entire system
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6 System functionality

In order to achieve its performance and, in addition, to provide failsafe behaviour in case of an error, the
following features are implemented in the CPOD system:

— generation of a sinusoidal signal in the 130 kHz band for contact-less energy and information
transmission;

— adaptation of the transmitting signal to different environmental conditions by variation of frequency and
amplitude;

— demgdulation of the signal phase modulated by the CRS resonators;

— monitoring of the power and demodulation circuits of the system via integrated self-diagnosis;
— interface to RCM for transmission of CPOD data;

— monitoring of transmitting and receiving antennas for disconnections and short cir€uits;

— detegtion of presence of CRS which are compliant with this part of ISO/TS 22239;

— detegtion of the orientation of CRS which are compliant with this part of 1SO/TS 22239 in vehicles whefe
the drientation of the CRS impacts the airbag deployment.

Examples of CRS orientations are given in Figures 3 to 5.

Compliance with the detailed system functionality specifications-of Annex C shall be provided.

Figure 3 — CRS in forward Figure 4 — CRS in rearward Figure 5 — Example of CRS
facing position facing position wrongly positioned

6 © 1SO 2009 — All rights reserved
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Depending on the positioning of the CRS, the CPOD system delivers the information to the RCM as shown in
Figure 6, provided that the RPRP is located within the CPOD detection area.

CRS is placed on
passenger seat so that:

OR

one resonator is detected two resonators are detected
oR
CRS orientation does impact CRS orientation,does nof impact
the airbag deployment the airbag deploymgnt
OR
CRS is placed facing forward CRS is placed facing rearward CRS is wrongly positioned
according to Figure 3 according to Figure 4 according t6 Figure 5

Y
information delivered to RCM:
'CRS detected rearnward facing'

A | Y A or
'CRS detected foryvard facing'

hformation delivered to RCM: information delivered to RCM: information delivered to RCM; information delivered to RCM: or

only one resonator detected' 'CRS detected forward facing' 'CRS detected rearward facing' 'CRS wrongly positioned' 'CRS wrongly pésitioned’

Figure 6 — Information to be submitted to RCM

7| Design recommendations

71  General

I order to maximize the chance of passing the compatibility measurements successfully, the [following
rgcommendations should be respected during the design of CRSs and passenger seats fitted with CPOD.

712 Installation of CPOD resonators into CRS

~

2.1 Electroconductive materials might have an influence on the resonator detection in the CRS. Therefore,
e distance hetween large electroconductive materials and the resonators in the CRS should be maximized
during the design of the CRS.

—_
-

The detection capability of the system is very sensitive to electroconductive materials above the resonator pair
or directly between the resonator pair and the CPOD passenger seat. Possible problems can be ayoided by
y

1 H +la FS | I ] ey Al tH 4 | [ H = (o]
plabllly urcoT 1miatridio Uy NMUTTECICUUHULVUTITUULUVT TIHatTlidio, do SITUWIT T I IHUIG O.

7.2.2 Closed electroconductive loops as indicated by Figure 7 might have an influence on the resonator
detection in CRS. Therefore, the distance between closed electroconductive loops and the resonators in the
CRS should be maximized during the design of the CRS.

Closed electroconductive loops, which surround the volume above or below the resonator pair, should be
avoided. This can be achieved by cutting closed loops using non-electroconductive materials, as shown in
Figure 8.

7.2.3 The distance between the bottom of the resonators inside the CRS and the surface of the CRS
compatibility test bench should not exceed 30 mm when the CRS is placed correctly on the CTB in

© 1SO 2009 - All rights reserved 7
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accordance with Annex D (see Figure 9). In addition, in that position, the bottom of the resonator should be

parallel with the corresponding seat surface below it. An inclination of £ 15° should not be exceeded (see
Figure 9).

2 1

Key Key

1  electjoconductive loop 1 non-electroconductive
2 electfoconductive surface

Figure 7 — Closed electroconductive loop or Figure 8 —Closed conducting loop opened usin
surface close to the resonators a‘non-electroconductive connection

[(®]

Dimensions in millimetrgs

CTB

Figure 9 — Distance between resonator reference point and CTB surface

7.2.4 The distance between the CRC and RPRP (see Figure 10) should be chosen in such a way that the
resonator pair reference point remains within the CRS detection area when varying the CRS compatibility test
bench adjustments in accordance with 9.4.2 and 9.4.3. A value as close as possible to 200 mm is
recommended for this distance.

8 © IS0 2009 — All rights reserved
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—_

7{3

With respect to the installation offCPOD sensors into passenger seats:

ISO/TS 22239-1:2009(E)

Dimensions in millimetres

RPRP 5 RPRP

a) Forward facing CRS b) Rearward facing CRS

left resonator
right resonator

Figure 10 —Assembly of resonators in CRS

Installation of CPOD sensors-into passenger seats

it is recommended to position the CPOD sensors directly under the seat cover instead of foaming them;
the maximum distance between CPOD sensor and surface of the seat cover should not exceed 20 mm;
the seat areashould be designed to be as flat as possible (see Clause A.2, Note);

for nen-adjustable seat cushions, the distance between CPOD sensor and the passenger’s sgat metal
shell'should be maximized;

the distance between the seat's CRP and the centre of the CPOD sensor should be as close ag possible

to 200 mm, as indicated by Figure 11;

during CPOD sensor design, account should be taken of any possible seat adjustment and/or feature that
could affect the performance of the system; in order to improve the detection performance of a CRS, the
two receiving antennas should overlap (see Figure 11).

© 1SO 2009 - All rights reserved 9
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Key
1
2

8

8.1

8.1.1  Only resonators that are"CPOD compatible in accordance with ISO/TS 22239-2 shall be used.
8.1.2 (RS shall be equipped with two CPOD resonators.
8.1.3 Hasy remaval of the resonators without special tools shall be avoided by CRS design.

8.1.4 Thedistance between both resonator reference points shall be 140 mm + 2 mm, as indicated jin
Figure B.[I {

Dimensions in millimetres

centre of CPOD sensor

CPOD sensor consisting of
=t ONE transmitting antenna
...... . two receiving antennas

Figure 11 — Assembly of CPOD antennas into passenger seat

Deslign requirements

Regquirements for CPOD child seats

8.1.5 The resonator pair shall be positioned symmetrically in the CRS in accordance with Figure 10, such

that

the right resonator is assembled into the CRS right side and the left resonator in the CRS left side (CRS

left and right side referenced on the child’s line of sight).

10

Exception for CRS types 4 (see ISO/TS 22239-2:2009, Table 2): The resonators shall be assembled
symmetrically in the CRS such that, if the CRS is mounted on the passenger seat, the left resonator is
positioned above the left side and the right resonator is placed above the right side of the passenger seat
(passenger seat'’s left and right side referenced on the driving direction).

For all CRS types: The resonator pair reference point shall be part of the x-z plane of the passenger seat
if the CRS is mounted correctly on the passenger seat.

© 1SO 2009 — All rights reserved
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8.2 Requirements for CPOD passenger seats

8.2.1 Passenger seat design

Passenger seats shall be designed to allow the installation of the fixture (Gabarit) in accordance with Annex A.

8.2.2 CPOD sensor

CPOD passenger seats shall be equipped with a CPOD sensor consisting of one transmitting and two
falnYaln) bhall oa k. it daficad o Ao o, O 1o PR HH , |t Sha”

i Tk
r"umwn3 afRterasS— e Cropo—SensSor—Snan IIIUUL aiIc IGqUIIUIIIUIIlQ GCTTCU 1T TUHNTCAT O I adaura

meet the manufacturer's seat and electronic requirements.

It|shall be assured that the CPOD sensor maintains its function during the entire life cycle (e.g-position of the
aptennas in the seat cushion, environmental stability), as specified by the seat/vehicle manufacturer.

8{2.3 Operating range for CPOD passenger seats

The CPOD system shall meet its functionality in accordance with Clause 6 within_the limits specified in Table 1.

Table 1 — CPOD operating range

Parameter ming¢ max.

Operating temperature
Top ~35 85
°C

Operating voltage (12 V power net)
Vop 12 10 16

\Y

Operating voltage (24 V power net)
Vo, 24 20 32

\

9 Compatibility measurements

9|1 General specification

Il order to ensure the performance of the CPOD system, the CRS manufacturers and the vehicle
mlanufacturers_shall perform compatibility measurements for introducing new CRS respectively ngw CPOD
passenger{Seats. By means of these compatibility measurement procedures, it is ensured that allf released
CRS and-all released CPOD passenger seats feature CPOD performance, which is characterized as
described below.

a ] ; i vithin the
detection area, the CRS is detected by the CPOD sensor in the seat:

— for vehicles where the airbag deployment is influenced by the orientation of the CRS on the seat,
CPOD performance means that the presence and orientation is detected by the CPOD sensor;

— for vehicles where the airbag deployment is not influenced by the orientation of the CRS on the seat
(e.g. the airbag is switched off in any case when a CRS is detected, independent of its orientation),
CPOD performance means that only the presence of the CRS is detected by the CPOD system.

b) If the CRS is placed on the passenger seat, such that the RPRP in the CRS remains within the failsafe
area, at least one resonator is detected by the CPOD sensor in the seat.

© 1SO 2009 — All rights reserved 11
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The test temperature, Ty, and test voltage (vehicle), V.4, shall be as defined in Table 2 when performing
the compatibility measurements:

9.3 Ad

9.31 A

The CTB
the CTB

Table 2 — Compatibility test parameters

Parameter

min.

max.

Test temperature

T test
°C

18

28

Test voltage (vehicle)

Viest
Vv

nominal voltage + 2 %

pbackrest, as indicated in Figure 12.

justment of backrest inclination

Hjustment of CTB backrest angle,

backrest angle, ¢, is defined as the angle between the seat plane of the CTB and the lower part pf

A WODN -

12

backrest (lower part)
seat plane

rotation centre
bottom

Figure 12 — Definition of CTB backrest angle, o
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9.3.2 Adjustment of passenger seat backrest angle, ¢

9.3.2.1 General

The passenger seat backrest angle, ¢, is defined as the angle between the passenger seat surface and the
backrest of the seat. To determine the target backrest angle, ¢, the H-point machine as specified in ISO 6549

shall be used without using the lower leg segments.

9.3.2.2 Installation procedure for the three-dimensional H-point machine

The installation procedure for the three-dimensional H-point machine is as follows.

—t+ Place muslin cotton tightly over the seat area to be checked.

centre plane of the occupant coincides with the centre plane of the H-point machine.

NOTE In vehicles with individual seats, the centre plane of the seat represents-the centre plane of the)
On bench seats, the centre plane of the occupant is specified by the manufacturer.

— Position the H-point machine on the seat as specified in ISO 6549:1999, 5.9 to 5.13.2.
— After the H-point machine is correctly positioned, rotate the hieadroom probe to its fully rearward

Figure 13).

—t+ Place the seat and torso assembly of the three-dimensional H-point machine (1SO 6549), such that the

occupant.

position.

The actual backrest angle, ¢, can be read from the hipyangle quadrant of the H-point machine (see

/

Key
1 hip angle quadrant

Figure 13 — Backrest angle indicator on ISO 6549 H-point machine
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9.4 Compatibility measurements for CRS

9.4.1 General compatibility test description

In order to perform a CPOD compatibility check with a CRS, the CRS compatibility test bench (see Figure 14)
shall be used. The CRS compatibility test bench is based on the UNECE Regulation No.44 test seat bench
and is specified in Annex D. It consists of a seat surface, an adjustable backrest including removable cheeks,
and an antenna structure under the seat surface used to measure the magnetic coupling between the
antennas and the resonators in the CRS to be tested. Before the compatibility test can be performed, the
correct functionality of the coupling factor measurement setup shall be confirmed by performing the
functionality check described in Clause G.3 with the resonator probes defined in Annex F. After the functional
test, the fesonators in the CRS to be tested shall be replaced by the resonator probes that were used.during
the functipnal check.

The compatibility measurement is divided into two parts (see 9.4.2 and 9.4.3).

adjustable backrest
removable cheeks

seat surface

carrier for antenna‘structure
pillar loop

belt retractor

D oA WN -

Figure 14 — CPOD CRS compatibility test bench

9.4.2 Cpmpatibility test (Part 1)

94.21 Compatibility test bench adjustment

The CTB backrest angle, « (see Figure 12) shall be adjusted to 90° in accordance with 9.3.1 in order to
simulate a worst case scenario. The tests shall be conducted with the cheeks of the backrest, the cheeks on
the seat surface of the test bench in order to produce a maximum displacement of the CRS in the negative
x-direction and a maximum possible distance in the z-direction between the CRS and the antennas.

For the test of ISOFIX CRS, the ISOFIX anchorages of the test bench shall be adjusted in their foremost
position.

14 © 1SO 2009 — All rights reserved
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9.4.2.2 Installation procedure for CRS without ISOFIX

The CRS shall be placed on the test bench in its designed orientations (forward or rearward facing) and as
defined in the CRS owner's manual. If the CRS has adjustable or add-on features (e.g. footrest, adjustable
backrest or angle of the cradle), which have an influence on the position of the CRS on the test bench (x-,
z-displacement, inclination), these features shall be additionally tested in all possible combinations. The CRS
shall be pushed against the backrest of the test bench with a force of 50 N.

If adjustable devices of the CRS are changed under the force of 50 N, the CRS shall be pushed back with the
maximum possible force up to 50 N that is feasible without changing the position of the adjustable devices.

Wherever this is feasible (normal conditions), the CRS shall be placed symmetrically to the test hench's centre
y{plane.

The CRS shall be fastened to the test bench with the test bench restraint system, asydefined in|the CRS
oyner's manual for the installation on passenger seats. During the installation procedure, a lap bglt tension
and shoulder belt tension each of (50 + 5) N shall be reached.

Iffthe CRS is equipped with an anti-rotation device, the CRS shall be tested™in the following two|positions
wjthout using this feature:

a) in full contact with the seat surface of the test bench;

O

with the wedge specified in Figure D.9.

The wedge shall be placed on the seat surface in such a way that the front faces of both the wedgge and the
s¢at cushion are in one plane, as shown in Figure D.9.

9/4.2.3 Installation procedure for CRS with ISOFIX

The CRS shall be placed on the test bench inits designed orientations (see 9.4.2.2) and as defirled in the
CRS owner's manual. If the CRS has adjustable or add-on features (e.g. footrest, adjustable backrest or angle
of the cradle), which have an influence.fon the position of the CRS on the test bench (x-, z-displacement,
clination), these features shall be additionally tested in all possible combinations.

5

The ISOFIX connectors of they, CRS shall be connected to the ISOFIX anchorages. In contrast to the
definitions in its owner's manual; the connectors shall remain in their fully extended position.

the lifetime of the CRS;-the electrical connection between CRS and CTB is not requested during testing. If an
electrical connection,"between the CRS and the ISOFIX anchorages cannot be excluded, th¢ ISOFIX
connectors of the. CRS shall be electrically connected to the test bench, as shown in Figure 15.

In the event that an electrical connection between the CRS and the ISOFIX anchorages can be excli;ded over

Ifthe CRS4s\equipped with anti-rotation devices, the CRS shall be tested in the following two positiops without
using these features:

a) Cin full contact with the seat surface of the test bench;

b) with the wedge specified in Figure D.9.

The wedge shall be placed on the seat surface in such a way that the front faces of both the wedge and the
seat cushion are in one plane, as shown in Figure D.9.
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Key
1 ISOF
2 ISOF

3 electfical connection

9.4.2.4

The CRS
the CRS
have an

features 1

The lowe
be fasten
backrest

If the CR
without u

a) inful

b) with

ISOFIX CRS

X connector (fully extended)
X anchorages

Figure 15 — Electrical connection between CRS.ISOFIX connectors and test bench

Installation procedure for CRS with LATCH system

shall be placed on the test bench in its designed orientation and as defined in the owner's manual | If
has adjustable or add-on features (e{g. footrest, adjustable backrest or angle of the cradle), which
nfluence on the position of the CRS on the test bench (x-, y-, z-displacement, inclination), thege
hall be additionally tested in all possible combinations.

[ attachments of the CRS,shall be connected to the ISOFIX anchorages. The lower attachments shall
ed in such a way that the'€RS is pulled back to the backrest of the test bench until full contact to the
s reached without losing full contact between the CRS and the seat surface.

S is equipped with” an anti-rotation device, the CRS shall be tested in the two following positions
5ing this feature:

contact\with the seat surface of the test bench;

he wedge specified in Figure D.9.

The wedge shall be placed on the seat surface in such a manner that the front faces of both the wedge and
the seat cushion are in one plane, as shown in Figure D.9

If electrical conductivity is likely to occur between the CRS and the test bench due to the materials used for
the lower anchorages, these anchorages of the CRS shall be electrically connected to the test bench as

shown in

16

Figure 15.
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9.4.3 Compatibility test (Part 2)

9.4.3.1 Compatibility test bench adjustment

The CTB backrest angle, « (see Figures 12 and 16) shall be adjusted to 120° in accordance with 9.3.1, in
order to simulate a worst case scenario. The test shall be conducted without the cheeks of the backrest, but
with the cheeks on the test bench's seat surface installed in order to produce a maximum possible distance
between the CRS and the antennas.

For the testing of ISOFIX CRS, the ISOFIX anchorages of the test bench shall be adjusted in their rearmost
position.

Figure 16 —CRS compatibility test — 2nd part (most reclined position)

9/4.3.2 Installation“procedure for CRS without ISOFIX

The CRS shall be placed on the test bench in its designed orientations and as defined in the owner's manual.
the CRS hasadjustable or add-on features (e.g. footrest, adjustable backrest or angle of the crad|e), which
have an influence on the position of the CRS on the test bench (x-, y-, z-displacement, inclinatign), these
atures<shdll be additionally tested in all possible combinations. The CRS shall be pushed against the
hckrestof the test bench with a force of 50 N.

=

g o

T Ic CRS ol |a” bD‘ piaucd Dyllllllctl I\Jd”y tU thc tcat bcl Ibh'b LTl ItIU y-piallc.
The CRS shall be fastened to the test bench with the restraint system defined in the owner's manual for
installation on passenger seats. During the installation procedure, a lap belt tension and shoulder belt tension
each of (50 = 5) N shall be reached.

If the CRS is equipped with an anti-rotation device, the CRS shall be tested in the following two positions
without using this feature:

a) in full contact with the seat surface of the test bench;

b) with the wedge specified in Figure D.9.
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The wedge shall be placed on the seat surface in such a way that the front faces of both the wedge and the
seat cushion are in one plane, as shown in Figure D.9.

9.4.3.3 Installation procedure for CRS with ISOFIX

The CRS shall be placed on the test bench in its designed orientations and as defined in the owner's manual.
If the CRS has adjustable or add-on features (e.g. footrest, adjustable backrest or angle of the cradle), which
have an influence on the position of the CRS on the test bench (x-, y-, z-displacement, inclination), these
features shall be additionally tested in all possible combinations

The ISORIX connectors of the CRS shall be connected to the ISOFIX anchorages.

In the event that an electrical connection between the CRS and the ISOFIX anchorages can be excluded over
the lifetime of the CRS, an electrical connection between CRS and CTB is not requested during testing. If an
electrical| connection between the CRS and the ISOFIX anchorages cannot be excluded,ythe ISOF|X
connectols of the CRS shall be electrically connected to the test bench, as shown in Figure 15.

If the CRS is equipped with an anti-rotation device, the CRS shall be tested in the following two positiofs
without uging this feature:

a) in full contact with the seat surface of the test bench;
b) with the wedge specified in Figure D.9.

The wedge shall be placed on the seat surface in such a way that the ffont faces of both the wedge and the
seat cushion are in one plane, as shown in Figure D.9.

9.4.3.4 | Installation procedure for CRS with LATCH system
The CRS|shall be placed on the test bench in its designéd orientations and as defined in the owner's manual.
If the CRB has adjustable or add-on features (e.g. footrest, adjustable backrest or angle of the cradle), whi¢h
have an fnfluence on the position of the CRS on:the test bench (x-, y-, z-displacement, inclination), these
features ghall be additionally tested in all possible-eombinations.

The lowef attachments of the CRS shall be connected to the ISOFIX anchorages and fastened until contact fo
the backrnest of the test bench is reached:

If the CRS is equipped with an anti-rotation device, the CRS shall be tested in the two following positiofs
without uging this feature:

a) in full contact with the ‘seat surface of the test bench;
b) with the wedge spécified in Figure D.9.

The wedge shallkbe placed on the seat surface in such a manner that the front faces of both the wedge and
the seat gushion are in one plane, as shown in Figure D.9.

If electrical conduclivity is Tikely o occur between the CRS and the test bench due to the materials used for
the lower anchorages, these connectors of the CRS shall be electrically connected to the test bench.

9.4.3.5 Testing

The CRS compatibility test shall be performed by conducting the magnetic coupling factor measurement in
accordance with Annex G. The CRS is CPOD compatible if the pass/fail criteria defined in Annex G are met.
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9.4.4 CRS functional test

9.4.4.1 General

In order to prove its CPOD compatibility, the CRS, in addition to the compatibility test, shall pass the CRS
functional test. For this test, the CRS shall be in serial state, which means that it shall be equipped with a pair
of serial resonators (resonators which are intended to be assembled into the CRS during series production).

The functional test shall be performed using a CPOD-compatible passenger seat with presence and
orientation detection capability (see Figure 17), on which the CRS concerned can be installed. For example, a
CRS designed to be connected to the seat via ISOFIX connectors shall be tested with a CPOD=cpmpatible
ISOFIX passenger seat.

9/4.4.2 CRS functional test setup

The passenger seat’s backrest angles, ¢, shall be adjusted to 95° in accordance with-9.3.2. The RS to be
tgsted shall be placed on the passenger seat and installed as appropriate for its intended use.

9/4.4.3 CRS functional test procedure

A
™
<

CPOD passenger seat
CPOD sefisor electronics
CPQOD.connecting cable

A WODN -

CPOD sensor consisting of
e ONE transmitting antenna

........ two Teceiving antennas

Figure 17 — CPOD-equipped serial passenger seat

The detection status delivered by the CRS sensor shall be monitored by evaluating the data transmitted via
the connecting cable. The maximum test duration is determined by the maximum duration that might be
needed by the sensor in the CPOD passenger seat to detect a CPOD child seat and to transmit the status.
This duration shall be determined before testing and shall include qualification times (if qualification cannot be
switched off), etc.
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The test is passed if the detection status delivered by the CPOD sensor in the seat corresponds to the
mounting position of the CRS to be tested. If, after the maximum test duration, the CPOD sensor has not yet
transmitted the correct detection state, the test has failed and the CRS is not CPOD compatible.

9.5 Compatibility measurements for passenger seats

9.5.1 General test description

In order to perform the CPOD compatibility measurement with a passenger seat equipped with a CPOD
sensor d nandina aoan awhathar tha cant A ha tactad 10 Aciinin A aath ICAEIVY A inAantare A At tha DOOTMN in

PTG O WG TTCT T ST Ot tTO 0T TCotC U CUUTP P T U Wit OO T 77 COTMTTCCTIOTS O oG e T oo T

accordangce with Figure 18 and Annex E shall be used with or without ISOFIX connectors.

a) Non-ISOFIX configuration b) ISOFIX configuration

Key
1 ISOFX connectors

Figure 18 — CROD passenger seat compatibility test device (PSCTD)

Since thg design of the passéenger seat directly impacts the requirements concerning, for example, height pr
length of| the detection area, the CPOD detection area and CPOD failsafe area dimensions can only he
determingd specifically for every CPOD passenger seat design.

The pasgenger-seatispecific CPOD detection area consists of a standard volume plus offsets in negatiye
x- and pgsitive z=directions. Only the offsets depend on the passenger seat design, the standard volume h}s

an equal ize,on every passenger seat. The same applies for the passenger-seat-specific CPOD failsafe arep.
In order todetermine the passenger-seat-specific detection and failsafe area, the volume definition illustrated

in Figure 419=appties:

As shown in Figure 19, both the detection and failsafe volume are symmetrical to the x/z-plane of the PSCTD.
In order to consider the influence of the passenger seat backrest angle adjustment on the displacement of a
CRS, the lengths of the volumes depend on the passenger seat backrest angles to be adjusted during
passenger seat compatibility testing. The different lengths of the volumes are indicated by d,qy and dy 495 in
Figure 19. For a 90° backrest angle, the volume length is defined by d,q, for a backrest angle of 125°, the
volume length is defined by dy4,5. The values for A, dyqgq, dyq25, dy and d, are defined in Table 3.
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detection volume
failsafe volume
Figure 19 — CPOD detection and failsafe volume
Table 3 — Detection/failsafe main volume definition
Dimensions in millimetres
Parameter Detection volume Failsafe volume
A 130
dya0 90
dy(25 200
dy 40 100
d, 65
I order to\find the passenger-seat-specific detection and failsafe area, only the co-ordinates of {he upper
corners.of both volumes shall be taken into account (see Figure 20).
Thelocation of the corners in Figure 20, positioned on CRC as the origin of the PSCTD specific cg-ordinate

system, are defined by Table 4.

© 1SO 2009 - All rights reserved
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Key

22

CRC

PSC]

of PSCTD
D specific co-ordinate system

Figure 20 — CPOD detection/failsafe volume corner definition

Table 4 — CPOD detection/failsafe area corner location definition

Dimensions in millimetres

Ps125)

. Co-ordinate
Volume Corner location
X y z

P, 130 20 65
P, 130 -20 65
P 220 -20 65

Detection area 3(90)
P40 220 20 65
P3(1 25) 330 -20 65
P 4(125) 330 20 65
Ps 130 50 65
Pe 130 -50 65
P 220 -50 65

Failsafe area 7(90)
P8(90) 220 50 65
P7(1 25) 330 -50 65
P8(1 25) 330 50 65
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9.5.2 Determination of passenger-seat-specific detection/failsafe area

9.5.2.1 General

The process of determining the passenger-seat-specific detection/failsafe can be split into two parts, as
described below.

a) In the first part, the standard detection and failsafe area are determined. The length and width of the
standard detection and failsafe area is independent of the passenger seat design; only the position in
neqgative x-direction and the height of the detection and failsafe area is seat specific.

b} In the second part, the seat-specific influence of the passenger backrest adjustment on the'disglacement
of a CRS in negative x-direction is determined. This influence could lead to the need)for arl offset in
length of the detection and failsafe area, compared to the length of the standard detection and failsafe
area. This offset is passenger seat design specific.

9/5.2.2 Determination of standard detection/failsafe area

9J5.2.21 Passenger seat adjustment

The passenger seat angle ¢ shall be adjusted to 125° in accordance with 9.3.2, in order to simulate a worst
case scenario. All seat adjustments (e.g. height adjuster, tilt mechanism, head restraints, lumbef support)
shall be adjusted in such a manner as to create a maximum displacement of the PSCTD in the ng¢gative x-
and positive z-direction relative to the passenger seat. If the,'seat is equipped with a longitudingl cushion
agljustment, the cushion shall be adjusted in its most rearward position.

9J5.2.2.2 Installation procedure for the PSCTD
Fpr the ISOFIX configuration, the installation procedure for the PSCTD is the following:

— The ISOFIX connectors of the PSCTD, (Figure 18 and Annex E) shall be connected to thg¢ ISOFIX
anchorages of the passenger seat in their fully extended position.

Fpr the non ISOFIX configuration, the jinstallation procedure for the PSCTD is the following:

— The PSCTD shall be plaeed facing forward on the passenger seat, such that the seat back surface can
contact the back of the passenger seat. It shall be pushed against the seat back of the passehger seat
with a force of 50 N~If a’passenger seat adjuster is changed under the force of 50 N, the PSCTD shall be
pushed back withthe’maximum possible force up to 50 N that is feasible without changing this gassenger
seat adjuster. Fhe'PSCTD shall be placed symmetrically to the passenger seat centre y-plane.

9/5.2.2.3 Determination of standard detection/failsafe area co-ordinates

Iflan ISOFIX passenger seat is to be checked for compatibility, different PSCTD configurations shall be used
tq determine the standard detection and failsafe area. The x co-ordinates of the positions shall be d¢termined
wjth-the PSCTD configuration leading to the maximum shift of the PSCTD in the negative x-directipn. The z
co-ordimatesof thepositionsshat-bedetermimed-withthe PSCTBconfiguratiomfeading tothemaximum  shift
of the PSCTD in the positive z-direction.

If a non-ISOFIX passenger seat is to be checked for compatibility, the non-ISOFIX configuration of the PSCTD
shall be used.

The position and volume of the standard detection area are defined by the locations of the points P4, P,,

P3(125) and Py 15 in the PSCTD, with their co-ordinates measured inside the reference co-ordinates of the
passenger seag. This leads to Py, P’,, P’3(125) and P4 (125).
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The position and volume of the standard failsafe area are defined by the locations of the points Ps, Pg, P7(125)
and Pg(p5) in the PSCTD, with their co-ordinates measured inside the reference co-ordinates of the
passenger seat. This leads to P, P’g, P'7(125) and P’g1,5). See Figure 21 for illustration.

P8(125)

a) From PSCTD b) To passenger seat

Figure 21 — Transformation of co-ordinates of standard detection and failsafe area
9.5.2.3 | Determination of passenger-seat-specific detection/failsafe area length offset

9.5.2.3.1| Passenger seat adjustment

The passgenger seat’s backrest angle, ¢, shall be adjusted to 90° in accordance with 9.3.2, in order to simulate
a worst cpse scenariotAll seat adjustments (e.g. height adjuster, tilt mechanism) shall be positioned so as fo
produce [a maximunY displacement of the PSCTD in positive x- and positive z-direction relative to the
passenggr seat. If\the seat is equipped with a longitudinal cushion adjustment, the cushion shall be adjusted
in its modt forward position.

9.5.2.3.2 —Instaltation procedure of PSCTD

See 9.5.2.2.2.

9.5.2.3.3 Determination of passenger-seat-specific detection/failsafe area length offset

If an ISOFIX passenger seat is to be checked for compatibility, different PSCTD configurations shall be used
to determine the standard detection and failsafe area. The x co-ordinates of the positions shall be determined
with the PSCTD configuration leading to the maximum shift of the PSCTD in the negative x-direction. The z
co-ordinates of the positions shall be determined with the PSCTD configuration leading to the maximum shift
of the PSCTD in the positive z-direction.
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If a non-ISOFIX passenger seat is to be checked for compatibility, the non-ISOFIX configuration of the PSCTD
shall be used.

In order to define the passenger-seat-specific detection area length offset, the locations of the points P, 90)
and Pyq) in the PSCTD shall be determined inside the reference co-ordinates of the passenger seat. This
leads to P’3gp) and P4 (gqy. In order to define passenger-seat-specific failsafe area length offset, the locations
of the points P7gq) and Pgqgp) in the PSCTD shall be determined inside the reference co-ordinates of the
passenger seat. LI'hls leads to P’7gq) and P’g(gq). See Figure 22 for illustration.

zT

' (90)

P390

4(90)

a) From PSCTD b) To passenger seat

Figure 22 — Transformation of most rearward co-ordinates

the x co-ordinate of P’390)/P’4goyis more negative than the x co-ordinate of P’31,5/P’4(125) Of the| standard
ptection area, the passenger-seat-specific detection area is defined by the co-ordinates P’y, P’5, H'3gg) and
4(90)- Compared to the standard detection area, there is an offset in volume length.

v =

the x co-ordinate of P51125)/P"4(125) Of the standard detection area is more negative than the x co-grdinate of
3(00y/P 4(90) the passenger-seat-specific detection area is equal to the standard detection area and defined
the co-ordinates,P’y, Py, P'3(125) and P’y (425

T U=

Iffthe x co-erdinate of P’7g0)/P’g(gp) is more negative than the x co-ordinate of P’7(155)/Pg 125 Of the| standard
fdilsafe area; the passenger-seat-specific failsafe area is defined by the co-ordinates P’s, P’g, P[7(9g) and
Plg(90)-'Gompared to the standard failsafe area, there is an offset in volume length.

=4
T(125) " 8(125)
P’3(90)/P’4(90), the passenger-sea}-specific failsafe area is equal to the standard failsafe area and defined by

the co-ordinates P’g, P’, P’7(125) and P’7(125).

Iflthe’x _co-ordinate of P’ of the standard failsafe area is more nngqfi\ln than the x co-ordinate of

See Figure 23.
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P12

P's(125) P:t(90)
T80
a) Without failsafe/detection area length offset b) With failsafe/detection area length offset
Key
s¢at-specific detection area
..... s¢at-specific failsafe area
NOTE Depending on the way the co-ordinates of P’; to P’y are determined, the planes/A and B do not have to be

parallel to the x-y plane of the reference co-ordinate system.
Figure 23 — Determination of passenger-seat-specific detection/failsafe area

9.5.3 Cpmpatibility test procedure for passenger seats

The test|shall be carried out with a reference resonator pair in\accordance with Annex B of this part pf
ISO/TS 2R239 and ISO/TS 22239-2:2009, Annex D. During this ‘test, the resonator pair shall be placed fn
different positions within the passenger-seat-specific detection and failsafe area. This positioning of the
resonatol pair may be done manually or by a machine.

The test ghall be performed in accordance with the proeedure described below.
a) Test|of CPOD performance in the passenger-seat-specific detection area:

The feference resonator pair shall be . moved with a defined step width Ax, Ay and Az, with its RPRP inside
the gassenger-seat-specific detection area and rotated in accordance with Table 5.

b) Test|of CPOD performance in the passenger-seat-specific failsafe area:

The feference resonator.pair shall be moved with a defined step width Ax, Ay and Az, with its RPRP inside
the gassenger seat specific failsafe area and rotated in accordance with Table 5.

During tefsting, the ré&sonator pair shall be positioned such that the bottoms of the resonators are in parallel
(tolerancg + 2°) ta'the x/y-plane of the reference co-ordinate system. It shall be ensured that the detection pf
the resonator pair.is also tested directly at the outer boundary of the passenger-seat-specific detection/failsafe
area. Altgrnatively, in order to keep the adjusted step width, the test area shall be increased accordingly, su¢h
that the tgsted area includes the detection/failsafe area. If the positioning of the resonator pair is not possible
due to contact with the seat cushion (bolsters, etc.), testing at these locations is only required for angles y
where no contact occurs.

The dwell time of the resonator pair during the test shall correlate with the sensor’s reaction time, e.g. if a
CPOD sensor has a reaction time of 5 s in total to detect the presence of a resonator pair and to deliver the
information to the vehicle, the dwell time shall be greater than 5 s.

In order to speed up the test, the CPOD sensor might feature a high speed test mode, which can be used to
monitor the transitions of the detected states within a shorter duration. This is allowed only if the reaction
times are the only differences in the detecting behaviour between high speed mode and normal operation in
the vehicle.
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Table 5 — Passenger seat compatibility test parameters
Value
Parameter
min. max.
Step width of movement in negative/positive x-direction
Ax — 10
mm
Step width of movement in a negative/positive y-direction
Ry — 1Y}
mm
Step width of movement in a negative/positive z-direction
Az — 10
mm
Tolerance of positioning of resonator pair
in positive/negative x-, y- and z-directions
— 1
AroL
mm
Rotation of resonator pair in accordance with Clause B.2 0, +1§, +30, +45, +60, +75, +90, +105,
+120, 135, +150, +165, +180, +195, +21,
4 #225, +240, +255, +270, +285, +300, +31p,
degree +330, +345
Tolerance of y-adjustment
’ToL — 2
degree
915.4 Test result interpretation
The passenger seat is CPOD compatible if the following requirements are fulfilled during the compatfibility test
specified in 9.5.3:
a) for vehicles where the orientation of the CRS does impact the airbag deployment, the CPOD sepsor shall
deliver the information innaccordance with Table 6;
b} for vehicles where the orientation of the CRS does not impact the airbag deployment, the CP(D sensor
shall deliver the inférmation in accordance with Table 7;
c] in order toMest the ability of the system to extract the digital information generated by the CPOD
resonators, the type of child seat detected by the reference resonators shall be TYPEREpgrgs, in
accordance with ISO/TS 22239-2:2009, Annex D, for all tested locations of the reference resonagor pair.

1 I alaallia
Lavveilnily

CPOD child seats and CPOD passenger seats in compliance with this part of ISO 22239 shall be labelled in

accordance with ISO/TS 22239-3.

© 1SO 2009 - All rights reserved
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Table 6 — Information in cases where orientation of CRS does impact airbag deployment

Angle y 2

RPRP located in

Information to be transmitted to RCM

+345°, 0°, +15°

detection area

“CRS detected rearward facing”

failsafe area

“CRS detected rearward facing”
or
“CRS wrongly positioned”
or
“only one resonator detected”

+30°, +45°, +60°, +75°
+2851, +300°, +315°, +330°

failsafe area

detection area

“CRS detected rearward facing’
or
“CRS wrongly positioned”
or
“only one resonator detected”

+90°, +270°

failsafe area

detection area

“CRS wrongly positioned?
or
“only one resonator detected”

+1051, +120°, +135°, +150°
, +210P, +225°, +240°, +265°

failsafe area

detection area

“CRS detected:forward facing”
or
“CRS wrengly positioned”
or
“only @ne resonator detected”

+165°, +180°, +195°

detection area

“CRS detected forward facing”

failsafe area

“CRS detected forward facing”
or
“CRS wrongly positioned”
or
“only one resonator detected”

See Clause B.2.

Tabje 7 — Information in cases wherejorientation of CRS does not impact airbag deployment

Angle y @

RPRP located in

Information to be transmitted to RCM

+345°, 0°, +15°
+165°, +1802~+495°

detection area

“CRS detected rearward facing”
or
“CRS detected forward facing”
or
“CRS wrongly positioned”

failsafe area

“CRS detected rearward facing”
or
“CRS detected forward facing”
or
“CRS wrongly positioned”

fald

“only one resonator detected”

+30°, +45°, +60°, +75°, +90°

+105°, +120°, +135°, +150°
+210°, +225°, +240°, +265°, +270°

+285°, +300°, +315°, +330°

failsafe area

detection area

“CRS detected rearward facing”
“CRS detectedo;orward facing”
“CRS wrong(l); positioned”
“only one reso%rator detected”

a See Clause B.2.
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Annex A
(normative)

Determination of the passenger seat reference point (CRP)

At Generat

&)
ne passenger seat reference point (CRP) will be used as the origin of the reference co-orgi;%% S
ccordance with Clause B.3, and for passenger-seat-specific geometric determinations. ;The” CRH

ystem, in
shall be
Annex 17,

T
a

defined using the fixture (Gabarit, see Figure A.1) specified in UNECE Regulation Noé? 005), A
Appendix 1.

A.2 Procedure @

order to determine thb(ﬁlb, the procedure outlined below shall be followed.

| %fiﬂ

R\
Figure A.1 — 3D view of fixture (Ga‘b@’it) in accordance with UNECE Regulation No.16 (2005),
. (\}‘Annex 17, Appendix 1

o

-

-

Make the adjulﬂgh\oe?"nts specified in Table A.1 (if the components are fitted).
Place a th@%ton cloth on the seat-back and cushion.

Pla fixture as described in Figure 1 of UNECE Regulation No.16 (2005), Annex 17, Appendix 1, on

|
y{ hicle seat.

ha fivt e hall b
a1

o o Al an-th at
TTICTITATOTrCSTIa TT T

LWAP- oaco
y o aic—STat

P
o

Apply a force of (100 £ 10) N to the centre of the front plane of the fixture parallel to its bottom plane
against the backrest of the passenger seat. Then release the force.

Apply a force of (100 + 10) N to the centre of the top plane of the fixture downwards against the seat
cushion of the passenger seat. Then release the force.

The CRP is determined as the intersection of the fixture's centre y-plane with its back and bottom plane.

NOTE Only passenger seats that allow the Gabarit test tool to fit on the seat surface can be compliant with this part
of ISO/TS 22239.
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If the tool cannot be placed correctly on the seat’s surface because the seat mirror is too narrow, the CRP point cannot be

correctly determined.

If it is not possible to bring the fixture (Gabarit) in full contact with the seat’s backrest, perhaps because the backrest is too

narrow, the CRP cannot be determined either, see Figure A.2.

In both cases, the passenger seat is not compliant with this part of ISO/TS 22239. Nevertheless, such a passenger seat,
equipped with a CPOD sensor might detect any CPOD-compatible CRS, which is to be proven by a unique and
seat-specific test programme.

The PSCTD and the procedure defined in 9.5 are in that case not swtable and not suff|C|ent to check the

performan
area in o

der to meet the compatibility reqwrements

Table A.1 — Passenger seat adjustment for CRP determination

fe

Component Detail Adjustment
height adjustment lowest position
Skeat
fore/aft adjustment rearmoest
height adjustment lowest, position
depth adjustment foremost
Seat gushion side bolster flat/exhausted
tilt adjustment (rear & front edge) down
thigh support max.
side bolster flat/exhausted
Backregt cushion
lumbar support flat/exhausted

Hegdrest

adjustment

lowest position

Bagkrest

inclination angle

95° angle between backrest and seat cushion
(adjusted with H-point machine)

30

Figure A.2 — Non-compliant passenger seat, CRP determination not possible
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Annex B
(normative)

Geometrical descriptions

it

Epch resonator should be a symmetrical unit in both the x- and the y-direction, as indicated in\kigurg
intersection between the resonator’'s symmetrical axes is defined as resonator reference points

The resonator pair should also be constructed in a symmetrical way both the x- and-the y-direg
rgsonator pair reference point is defined as the intersection between the pair's symmetrical axes.

2009(E)

B.1. The

tion. The

Dimensions in millimetres

T a5
O O

RRP RPRP

Figure B.1 — Resohator and resonator pair reference points

B.2 Resonator pair symmetrical axis and rotation angle y

The resonator pair symmetrical*axis is defined as the symmetrical axis between the two resonator

5 through

the RPRP, where the left resonator is on the left side of the symmetrical axis and the right resonator is on the
right side of the symmetrical axis (see Figure B.2).
3 |
B RPRP
p==N
Key
1 left resonator
2 right resonator 2
3  resonator pair symmetrical axis
Figure B.2 — Definition of resonator pair symmetrical axis
31
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The rotation angle, y is defined as the angle between the resonator pair symmetrical axis and the x-axis of the
reference co-ordinate system (top view on x/y-plane) (see Figure B.3).

Key

1 left rgsonator

2 right fesonator

3 resorfator pair symmetrical axis

4 x-dirgction of reference co-ordinate system ;{

Figure B.3 — Definition of rotation angle y

B.3 Reference co-ordinate system

The referpnce co-ordinate system is featured in-Figure B.4. The inclination of the x-axis is such that the x-axis
is part of the lower border of the “middle cut’of'the Gabarit.

Key
1 middle cut of Gabarit

Figure B.4 — Reference co-ordinate system
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— CRS equipped with a left and a right passive resonator;

rg

A

T
tr

(g

0

Gt—Components

The CPOD system consists of the following basic components:

— antennas in the passenger seat, consisting of one transmission antenna and two réceiving anten

ISO/TS 22239-1:2009(E)

Annex C
(normative)

Detailed specification of the CPOD system functionality

- CPOD-ECU logical electronic interface.

.2 System working principle

ne transmission antenna transmits an inductive field with frequency frx to the installed resonat
sonator modulates information with a resonator-specific subcarrier frequency, f pcarrier ©N the 1
« The receiving antennas receive the phase modulated,information from the resonators.

ne resonators are installed at the bottom of the CRS. They are supplied by the magnetic field
bnsmission antenna. The resonators modulate \the transmitted field with resonator-specific in|

epending on the location of each resonator related to the receiving antenna, the modulated signal
higher amplitude.

.3 Concept for increasing reliability
he following concept ensures high reliability:

- two passive resonators in CRS (redundancy necessary, because self-diagnosis of resonat
possible);

- two receiving-antennae in passenger seat (for redundancy and orientation detection);

- diagnesis of antennae in passenger seat (short circuit or open circuit detection).

nas;

brs. Each
requency

from the
formation

.g. CRS type, left or right resonator). The modulated transmitted field is captured by the receiving antennae.

has lower

or is not

©

1ISO 2009 — All rights reserved
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C.4 Block diagram of interfaces

child seat < 5 : | passenger restraint system

Key

1 Indug
This

2 Elect|
trans
princi

3 Elect
inforn
depe

4  The
many

5 See4.

I =
|
passive resonators in | _
. CPOD vehicle
child seat o o
specific | specific
| <
- I
: POD- (
antennae in passenger seat CPO Restraint control module
ECU RCM

tive field between antennae in passenger seat and resonators«in-CRS. RFID communication in 130 kHz rang
nterface is described in detail in C.4.1.

ical interface between antennae in passenger seat and EROD-ECU. The CPOD-ECU controls the current in t
mitting antenna and analyses the received signal in thelreceiving antennae. This interface is described below
ple.

ical interface between CPOD-ECU and RCM. The CPOD-ECU communicates to the RCM the releva
hation about the CRS. This content of information is described below. The protocol and physical interfa
hds on requirements of the original equipment-manufacturer.

RCM design as well as the deployment strategy for the passenger airbags is the responsibility of the vehig
facturer.

Figure C.1 — Block diagram of interfaces

C.4.1 Interface between-résonators and antennae

C4.1.1

General

The communication between resonators and CPOD is based on RFID methods.

For CRS

detection, an inductively coupled system is used. Transmitting and receiving antennae are integratg

o

he
in

nt
Ce

le

ed

into the passenger seat. By radiating a magnetic 1ield via the tfransmitting antenna, the CPOD-ECU Inductively
excites two separate resonators in the CRS. The resonators receive their operating voltage from the
stimulating magnetic field. The resonators themselves modulate the magnetic field with a specific subcarrier
frequency, fsubcarrier- 1NiS Modulated signal is coded by resonator information, which is received, demodulated

and decoded in the CPOD-ECU.

34
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I B

1 transmitting antenna
2 resonator antenna
3| receiving antenna

k| magnetic coupling factor between transmitting.antenna and receiving antenna
k{  magnetic coupling factor between transmitting antenna and resonator antenna
k4  magnetic coupling factor between resopater antenna and receiving antenna

NPTE For simplification, only one rfeceiving antenna and one resonator antenna is shown.

Figure C.2=Coupling principle between the antenna and resonator

Cl4.1.2 Transmitted field
Cl4.1.21 General

The transmitting antenna transmits an inductive, sinusoidal field, H1x = I:1><sin(2nfot +9).

Cl4.12}2° Task 1: finding optimum transmitting frequencies

Since the Tesonant frequencies of botit Tesonators may vary, the transmitting frequency shattbe adjusted in
such a way that the received, demodulated signal of the left and right resonator is of maximum amplitude,
i.e. there could be two different optimum frequencies, fTx opt ON€ tuned on the left resonator, fryx oot et @nd
one tuned on the right resonator, frx opt right-

To find the optimum transmitting frequency between 124 kHz and 133 kHz for each resonator, the scanning
frequency resolution shall be < 2,2 kHz . In this way, transmitting frequencies are used that are located within
a bandwidth of + 1,1 kHz of the optimum ones.

It shall be considered that the optimum frequency, JTX,0pt: could change (e.g. due to temperature). In view of
this, a repetition of task 1 is necessary, periodically or in accordance with an appropriate strategy.
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C.4.1.2.3 Task 2: resonator protocol read-out

The resonator protocol is read out using optimum frequency frx opt-

C.41.24 Task 3: resonator response amplitude measurement

The amplitude of demodulated signal received at the optimum frequencies is measured in order to be input
information for presence and orientation detection of CRS.

In order te ellpnl\l resonatars ell'Fﬁr\lnhH\l inthe deotoction and failsafe area; the-transmitted-fisld-shall-be-within

the magnetic field operating range in accordance with ISO/TS 22239-2.

In order fo avoid damage to resonators, the transmitted field shall not exceed the magnetic field" absolute
maximun rating in accordance with ISO/TS 22239-2 at any position around the antenna.

C.4.1.3 |Modulation in resonator

C.4.1.3.1] Block diagram

Modulation
- = -
Generation of Coding with
LC oscillator > subcarrier > child seat type
A D E

A

Reset caused by
> CPOD_ECU
C

Power.supply
B

Figure C.3 — Block diagram of resonator

C.4.1.3.2] LC osgcillator

[
=

For power supply, an LC oscillator inside the resonator works at such a frequency that energy transf
between fransmitting antenna and resonator is optimized between 124 kHz and 133 kHz.

If the LC oscillator is in the transmitting field, the received signal in the receiving antennae has a phase shift,
which is the carrier of information.

C.4.1.3.3 Power supply

Maximum Tyer up,min after generation of the magnetic field the resonator energy storages shall be charged
in order to pass the reset field gap with the length of TreseT in a biased state (absolute values are defined in
ISO/TS 22239-2).
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C.41.3.4 Reset caused by CPOD-ECU

Reset shall be generated at least once at the beginning of task 2 for protocol | read-out, but it is not necessary
to repeat it during task 2.

Minimum 7;,,6r up min after generation of the magnetic field the CPOD-ECU stops the transmitting field for
TreseT- During TreseT, the remaining transmitting field strength, Hyy, should not exceed 1/10 of HreseT max
for increased system robustness. The reset brings the resonator into a defined state, so that the resonator is
able to start the protocol transmission with bit one of the resonator protocol, once the magnetic transmitter
field is up again from reset (absolute values are defined in ISO/TS 22239-2).

Cl4.1.3.5 Generation of subcarrier

The resonator creates internally a (rectangular) subcarrier with frequency fg pcarrier d€rived.from transmitting
field /7, as follows:

Left resonator:  foubcarrier left =/Tx/40

Rjght resonator: fsubcarrier,right = J1x/56
EXAMPLE Example for f7 = 129 kHz:
fsubcarrier,leﬂ :fTX/40 = 3,225 kHz

fsubcarrier,right = frx/56 = 2,304 kHz

Cl4.1.3.6 Coding with CRS type

3

addition to the different subcarrier, there is the possibility to transmit special CRS-type information from the
gsonator to the CPOD-ECU. This is done with 24:hits. For details, see ISO/TS 22239-2.

—

Additional information about the CRS is provided via the CRS type bits, as defined in ISO/TS 22239-

O

Cl4.1.3.7 Modulation

The modulation is a phase modulation using non-return-to-zero (NRZ) coding. If the LC oscillator is|placed in
the transmitting field, the received signal in the receiving antennae shall have a phase shift.

Bl changing the impedance of the LC oscillator, the phase shift is also changed. This can be achieved by, for
example, changing thé-gapacitance of the LC oscillator. The phase shift keying of the transmitting fie|d is done
infaccordance with&igure C.5.
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foubcarrierjeft = 129 kHz/40 = 3,225 kHz

N
b
N
N
A
N
N
b
N
N
b

BN

€9 HHHHHHHHr
310 s 2,48 ms =8 * 310 s

2,48 ms

foatatett =
3,225 kHz/8 = 4034/Hz

Key

1 type information of resonator

Jsubcarierleit  Subcarrier frequency of left resonator

Sdata et data protocol bit frequency of left resonator

Figure C.4 — Coding principle in resonator
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transmitting sinusoidal field: |
eJg. fo = 129 kHz
"

310 psl |

-a-

corresponding signal in
resonator, prepared for W
further steps: 129 kHz

— =g~
B

1310 ps !

. L

1310 psi
subcarrier frequency:

fiataseft= 3,225kHz/8 = 403,1 Hz

-_A____
_

receiving antenna )

phase modulated signal

coming from resonator with |

129 kHz (received signal at \
/ \ .
/ \

4 ¥ .
i i
Key

i ii - : :
1 details, see C.4.1.3.6

2 one-bit length of type information of resonator

Figure C.5 — Modulation in resonator
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subcarrier frequency:

left resonator :

fsubcarrier left. = 129 kHz/40 = 3,225 kHz J
left resonator with coding:

129 kHz/40 = 3,225 kHz with J
data protocol bit frequency
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C.4.2 Interface between antennae and CPOD-ECU

C.4.21 Block diagram

Key

1
2
3

40

e 1
2--- t-mmm- 3
output driver for
transmitting antenna
o o
decoding ——>
X / communication
demodulator Algorithm > interface to
. RCM
measuring S
of amplitude
CPOD ECU
v
RCM

transmitting ‘antenna

left rgceiving antenna

right receiving antenna

Figure C.6 — Interface antennae — ECU
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phase modulated signal

coming from resonator with
transmitting sinusoidal field : 129 kHz (received signal at
eg. frx =129 kHz receiving antenna )

G

:2009(E)

NS

Mixer / Demodulator

!

Band pass filter or Fast Fourier Transform (FFT)
for getting subcarrier frequency of left
(or right) resonator

demodulated signal with l
subcarrier frequency of left
Resonator: 129 kHz/40 =

o W

| |
1310 ps1
: :
[ ™ »
" 2481mns 1
amplitude of demodulated
signal of left resonator, e.g.
received by right receiving
antenna (LR)
decoded information of the
resonator
“ 248 ms >
NPTE The phase shift keying at the received signal of the receiving antenna depends on the magnetic coupling
factors between the used antennae. Therefore, the phase shift amplitude of received signal at the receiving gntenna as
well as the dembodulator sensitivity cannot be specified directly.
Figure C.7 — Demodulation in CPOD-ECU
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C.4.2.2

Demodulation of received signal

The CPOD-ECU gets the following information:

— CRS

— CRS

type of left resonator;

type of right resonator;

— amplitude of demodulated signal of

— |eftresonatorreceived-byteftreceivingantenmatt;
— fight resonator received by left receiving antenna RL,
— left resonator received by right receiving antenna LR,
— fight resonator received by right receiving antenna RR.
C.4.2.3 |Control of transmitting signal
The CPOD-ECU generates a magnetic field in the transmitting antenna. See C.4.1.2)
C.4.2.4 |Diagnostics of antennae
The CPOD-ECU shall detect
— shorf and open circuit of transmitting antenna,
— shorf and open circuit of the receiving antennae,
— shorf circuit between receiving and transmitting antenna.
C.4.2.5 |Algorithm
C.4.2.5.1] CRS placement
Based or| the amplitudes of the demodulated signals, the algorithm calculates the orientation of the CRS:
a) forward,
b) rearward,;
c) wrongly positioned;
d) only pne resonator detected.
Simplified examples:
— ifLL=RR and LL >> LR and RR >> RL = CRS forward oriented;
— ifLR=RL and LL << LR and RR << RL 2> CRS rearward oriented;
— ifLL=RR=RL=LR = CRS wrongly positioned,;
— ifLL=LR=0,RR>>0o0rRL>>0 = only one resonator;
— ifLL=LR=RR=RL=0 = no CRS detected.
NOTE See C.4.2.2 for explanations of LL, RR, RL and LR.
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C.4.25.2 CRS type

The CRS type is given by the coded information by at least one of the resonators.

C.4.2.5.3 Disturbing signal

If relevant resonator signals are detected, but without or with wrongly coded information, then there is a

disturbing signal detected, which can also be caused by a defective resonator.

Ci4-2.5-4—Hardware-failure

tlis checked whether antennae and/or the CPOD-ECU itself are defective.

C.4.3 Interface between CPOD-ECU and RCM

The detected status shall be transmitted to the ECU using a corresponding commurnication interface:
— CRS detected forward facing;

— CRS detected rearward facing;

— CRS wrongly positioned;

— only one resonator detected;

—+ no CRS;

—+ CRS type;

— CPOD hardware failure;

—t disturbing signal detected.

© 1SO 2009 - All rights reserved
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Annex D
(normative)

CPOD child seat compatibility test bench

quirerments
ving requirements apply:

shall be no deflection of the seat surface due to mounting of a CRS on the plane;
blectroconductive materials shall be used (not required for fasteners, e.g. screwscand the aluminium
, as well as for a supporting frame, which may be used provided there is_a distance of at least

mm between supporting frame and antenna);

bhmic resistance between both ISOFIX anchorages shall be smaller-than 1 Q, while no clos¢d
ucting loop shall be created within a distance of 150 mm from the antenna;

psed conducting loop shall be used within a distance of 150, mm from the antenna;

Figures 14 and 16 for a 3D view of the CRS compatibility test bench;

compatibility test benches shall meet the dimensional requirements specified in Figures D.2 to D.9
hree-point retractor belt and its anchorages-are to be fitted to the points A, BO and C, in accordange

the procedure and its components described in the UNECE Regulation No.44 (2008), Annex 1
b 2 and 3 and references (see also Figure D.7);

o

TB shall be fitted with ISOFIX.anchorages fulfilling the requirements of UNECE Regulation No.14 gt
oints H1 and H2 as shown insFigure D.8; in any case, the required test positions defined in 9.4 shall
Chieved;

edge shall be placed on'the test bench, if necessary (see 9.4);

cket fixed at the*wedge holds the position of the wedge on the CTB: the hole in the bracket and the
ded hole in the-wedge shall be dimensioned for the used screw, e.g. ISO M6 (see Figure D.7);

=
1

es D.10%and D.11 show the removable left-hand cheeks only (right-hand parts shall be mirrg
ed, see-assembly in Figure D.1): the cheeks shall be positioned symmetrically to the centre y-plane
p CTB; the clearance of the cheeks on the seat surface and on the backrest shall be 320 mm;

— the antenna (consisting of one sending and two receiving antennae, as described in this part of
ISO/TS 22239) shall be positioned and fixed on the antenna carrier as described in Figure D.12; the
antenna is specified in Annex F;

— for dimensioning and positioning of the headrest, see Figure D.13; the headrest height X, shall be
adjusted to 50 mm.

44
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D.2 Dimensional characteristics

A
m
<

headrest

angle-adjustable backrest

backrest cheeks (removable)

rotation axis of angle-adjustable backrest
seat plane cheeks (removable)

seat plane

antenna carrier

0 N O 0o~ WN -

aluminium_plate

Figure D.1 — Basic elements of CRS compatibility test bench (without antenna)

© 1SO 2009 - All rights reserved

45


https://standardsiso.com/api/?name=99c3cf1ec10f05ce5f70d0046dcd2615

ISO/TS 22239-1:2009(E)

NOTE

46

Dimensions in millimetres
General tolerances £1 mm

angldg-adjustable backrest

seat plane
antenna carrier
aluminium plate

Values are symmetrical to middle plane.

Figure D.2 — Basic elements and dimensions of CRS compatibility test bench (with antenna) 1
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Dimensions in millimetres
General tolerances =1 mm

1

A
T
<

angle-adjustable backrest
seat plané
antenna.carrier

rotatien centre

antenna

aluminium plate

N o oW N~

bottom
NOTE 1 Figure is side view of CTB.

NOTE 2  Values in brackets are for design only.

Figure D.3 — Basic elements and dimensions of CRS compatibility test bench (with antenna) 2
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48

Dimensions in millimetres

General tolerances +1 m

m

Figure D.4 — Dimensions of the backrest of the CRS‘compatibility test bench

Dimensions in millimetr
General tolerances +1 m

Figure D.5 —<<Dimensions of the seat surface of the CRS compatibility test bench

Dimensions in millimetr
General tolerances +1 m

PS
m

m

Figure D.6 — Dimensions of the antenna carrier on the CRS compatibility test bench
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Dimensions in millimetres
General tolerances =1 mm
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1 front view of CTB

2  side view of CTB
3  upper backside edge of seat plane (= rotation axis of backrest)

Figure D.7 — Dimensioning of the 3-point anchorage points on the CRS compatibility test bench
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Dimensions in millimetres
General tolerances £1 mm
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1 H2 forerrost /—sideview
2 H2 rearmost 8 H1/H2 foremost
3  H1 foremost 9 seatplane
4 H1 rearmost 10 rotation centre
5 top view 11 H1/H2 rearmost
6  backrest

Figure D.8 — Dimensioning of the ISOFIX anchorages on the CRS compatibility test bench
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Dimensions in millimetres
General tolerances =1 mm

B
Key
1  wedge
2 threaded hole to fix the bracket
3  bracket
4 hole for screw to fix the bracket and the wedge
5  positioning of the wedge on the CTB

Figure D.9 — Dimensions and assembly of the wedge and fixation bracket
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Dimensions in millimetres
General tolerances £1 mm
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Figure D.10 — Dimensions-of removable cheeks to be mounted on the seat plane
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Dimensions in millimetres
General tolerances =1 mm

NDTE Left backrest cheek as drawn, right one reversed symmetrically.
Figure D.11 — Dimensions of removable cheeks mounted on the backrest

Dimensions in millimetres
General toleranges +1 mm

110

230

40

Key

1
1 antenna carrier i
1
2 antennae |

Figure D.12 — Dimensioning and positioning of the antennae
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Dimensions in millimetres
General tolerances £1 mm

Key
1  anglg-adjustable backrest

2  backifest cheeks (removable)
3  headfest

4  edges inline

NOTE The headrest is mounted directly between the cheeks of the backrest symmetrically to the centre y-plane [of
the CTB, 4s shown.

Figure D:13-— Dimensioning and positioning of the headrest

54 © 1SO 2009 — All rights reserved


https://standardsiso.com/api/?name=99c3cf1ec10f05ce5f70d0046dcd2615

ISO/TS 22239-1:2009(E)

Annex E
(normative)

CPOD passenger seat compatibility test device

Et—General

arward facing CRS ISO/R3 (see ISO 13216-1 and UNECE Regulation No.16).

-
D

ne outer surfaces of the PSCTD are defined. The layout of the inside of the PSCTD (eZg. wall thiq

0w na -

all be (18,5 £ 0,5) kg. All parts, except fasteners and ISOFIX connectors, shall be made of non-c
aterial.

3

The PSCTD shall be fitted with removable ISOFIX connectors, as ‘specified in Figure E.3. Th
bnnectors shall be made of conductive material.

Q

xing of the connectors to the PSCTD should be made with M6'\screws and M6 wing nuts, at the pg

© =

Hjusted, in particular the two defined ISOFIX reference points shall be achieved.

The PSCTD specified in this annex is designed in accordance with the envelope dimensions_for a full size

kness) is

ecided by the user, but it shall allow adjustment of the required test positions (seg 975). During use, the toll
:I:all not deform, which shall be ensured by an adequate stiffness of its structure./The weight of the PSCTD

bnducting

e ISOFIX

sitions of

e fixation holes defined in Figure E.3. Otherwise, it shall be ensured that the required test positiops can be
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E.2 Dimensional characteristics

Dimensions in millimetres
General tolerances +1 mm
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Figure E.1 — Outer contour of passenger seat compatibility test device (PSCTD), side view
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