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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 commlttees Each member body interested in a subject for WhICh a technlcal committee has been
established and
non-gove nmental in liaison with 1SO, also take part in the work. 1SO coIIaborates closely W|th tf e
Internatignal 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 main task of technical committees is to prepare International Standards. Draft International Standardgs
adopted py the technical committees are circulated to the member bodies for voting.| Publication as an
International Standard requires approval by at least 75 % of the member bodies casting-a vote.

In other [circumstances, particularly when there is an urgent market requirement for such documents, |a
technical|committee may decide to publish other types of document:

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 members

— anl
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

AS 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further thfee years, revised to become an International Standard, or withdrawn.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
International Standard or be withdrawn.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 2R239-2 was prepared by Technical Committee 1ISO/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

— PartR-Resonator specification

— Part 3: Labelling
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TECHNICAL SPECIFICATION ISO/TS 22239-2

:2009(E)

Road vehicles — Child seat presence and orientation detection

system (CPOD) —
Part 2:

Resonator specirication

11 Scope

This part of ISO/TS 22239 specifies the child seat presence and orientation detection (CPOD) res
part of the CPOD system. It defines the electrical and environmental requiremehts to be met by the r
a$ a condition for CPOD compatibility.

2| Normative references

dpcument (including any amendments) applies.

IO 10605:2008, Road vehicles — Test methods for'electrical disturbances from electrostatic discha
electromagnetic energy — Part 1: General principles and terminology

electromagnetic energy — Part 2: Absorber-lined shielded enclosure

electromagnetic energy — Part 3: Transverse electromagnetic mode (TEM) cell

fgreign objects, waterahd access

ISO/TS 22239<4:2009, Road vehicles — Child seat presence and orientation detection system ((
Part 1: Speeifications and test methods

IO 22241-1, Diesel engines — NOXx reduction agent AUS 32 — Part 1: Quality requirements

bnator as
bsonators

The following referenced documents are indispensable for_thé application of this document. For dated
rgferences, only the edition cited applies. For undated eferences, the latest edition of the r¢ferenced

'ge

IO 11452-1, Road vehicles — Component test\methods for electrical disturbances from narrowband radiated

ISO 11452-2, Road vehicles — Compohent test methods for electrical disturbances from narrowband radiated

I30 11452-3, Road vehicles =-Gomponent test methods for electrical disturbances from narrowband radiated

IO 20653, Road vehicles — Degrees of protection (IP-Code) — Protection of electrical equipment against

CPOD) —

IEC 60068-2-38, Environmental testing — Part 2: Tests. Test Z/AD: Composite temperature/humidity cyclic

test

IEC 60068-2-60, Environmental testing — Part 2: Tests — Test Ke: Flowing mixed gas corrosion test

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO/TS 22239-1 apply.

© 1SO 2009 — All rights reserved
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4 CPOD resonator components

The CPOD resonator shall consist of a coil and of electronics. It might be encapsulated by a housing as

indicated
shall mee

in Figure 1. In order to pass the resonator compatibility test successfully, the different components
t the requirements defined. The transponders shall be passive, i.e. they shall take their energy out of

the magnetic field produced by the CPOD sensor.

Key
1 encap
2 electr
3 coail

5 Coi

The CPO
is definedq

sulation/housing
nics

Figure 1 — CPODresonator components

requirements

D resonator coil shall be @nair coil with an elliptical shape. The geometry of the resonator probe cpil

as indicated in Figure2,

© 1SO 2009 — All rights reserved
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<[V

Key

position vectors determined by Equation (1)

~

(o) P2y
Figure 2 — Resonator coil geometry

specified in Table 1.
2 2
X Yy
Popy=|l—| +|—| =1
te) [me (J’m]

Table1 — Coil geometry parameters

The position vectors of the inner and outer shape of the coil aré described by Equation (1) with parameters as

(1)

Dimensions in millimetres

Parameter min. max.
Xm,outer - 60
Ym,outef — 35
X, ihner 53 -
Ym,inner 28 _

d — 8

6 Electrical properties

6.1 Digital resonator protocol

By generating a modulated magnetic field that is detected in the receiving antennae of the CPOD sensor in
the seat, the resonator shall transmit a digital data protocol which is built up as indicated in Figure 3.

© 1SO 2009 — All rights reserved
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a8  Header:

b Synchronization sequence:

e
a

Sequence of 12 bits with logical bit value = 1.

Sequence of three logical 0/1 transitions.

\%D§
P

!

¢ Parity[bit: Odd parity for T1-, T4-bit.
4 Dividgr bit: Subcarrier divider bit:
1 — divider by 40, left resonator;
0 — divider by 56, right resonator.
€  Child geat type: T1...T4.
Figure 3 — CPOD resonator protocol
Additional information about the child seat is provided via the child seat type bits as-defined in Table 2.
Table 2 — Child seat type classification
Typs T4 T3 T2 T Description
0 0 0 0 0 not allowed
1 0 0 0 1 rear-facing child seat
2 0 0 1 0 forward-facing child seat
3 0 0 1 1 cqnvertible ghild s_eat, r_esonators in
stiff connection with child seat
4 0 1 0 0 convertible qhild sgat, resonators not
connected with child seat
5 0 1 0 1 booster cushion
6 0 i 1 0 carry-cots
7 0 1 1 1 not yet defined
8 1 0 0 0 not yet defined
9 1 0 0 1 not yet defined
10 1 0 1 0 not yet defined
1 1 0 1 1 not yet defined
12 1 1 0 0 not yet defined
13 1 1 0 1 not yet defined
14 1 1 1 0 not yet defined
15 1 1 1 1 not yet defined

The protocol shall be repeated cyclically if the exiting magnetic field is still present. Thus, after the T4 bit, the
next bit shall again be the first bit of the header part of the data protocol (see Figure 4).
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Kpy

-

resonator protocol

Figure 4 — Cyclical sending of the resonator protocol

Depending on whether it is a left or a right resonator, the bit frequency of the data protocol varies as{shown in
Thble 3.

Table 3 — Data protocol bit frequency

Resonator type Parameter Data protocol frequency
left Sdata left Frxl40/8 = fr/320
right Jdata,right JTx/56/8 = f1x/448

6/2 Subcarrier bitstream

Epery resonator protocol bit value in aceordance with Figure 3 logically summarizes eight consecutjve bits of
tHe same logical value (hereafter defineéd as subcarrier bits) with another, higher bit frequency (hereafter
défined as subcarrier frequency). The relation between data protocol bits and subcarrier bits is |indicated

i Figure 5.

1

\

(X I ] bit 41.= 1 | bit 12 = 1 | bit 13=0 [ bit 14 = 1 | bit 15=0 l®e®®

eee[1[N1[1[1[1[1[1[1[1[1[1]1[1[1]1]0]o[o[o[o[ololo[1[1]1[1[1[1[1[1[0[0]0[0]O[O[O|0|®@®@®

f

2

Key
1 resonator data protocol
2 subcarrier bitstream

Figure 5 — Difference between original and resonator Manchester coding

In order to prepare the subcarrier bits for transmission, every subcarrier bit value shall be Manchester coded,
as indicated in Figure 6.

© 1SO 2009 — All rights reserved 5
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Key

1 subcafrier bit values
2 resultihg Manchester code

A subcari

bit value

T— [1]1]1]0]0[1]0]1

HIGHT M M m —

LOW

\J

Figure 6 — Manchester coding of subcarrier bit values

ier bit value of 1 shall cause a LOW to HIGH transition in the Mancéhester code pattern. A subcarrier
pf 0 shall cause a HIGH to LOW transition on the Manchester pattern.

Table 4 — Subcarrier bit frequency, f; vcarrier
Respnator type Parameter Data protocol frequency
left Jsubcarrier JSrx/40
right fsubcarrier J('-I'X/56
If there is

shows a 1

The freqyiency of the subcarrier bitstream, as well as the phase angle of the concerned Manchester codg,

shall be
structure

Manches

one of t
(LOW st

a 0 to 1 transition or a 1 to 0 transition in the resonator data protocol, the resulting Manchester code
180° phase shift (phase shiftkeying, PSK).

used to modulate the_magnetic field generated by the resonator, e.g. Figure 7 shows the mdin
of the analogue frent’end of a resonator. The impedance of the LC oscillator is controlled by the

er code derived-by/the subcarrier bitstream, e.g. a HIGH level in the Manchester code leads to stafe

e oscillators/impedance (HIGH state); a low level in the Manchester Code leads to state two
te) of the osgillator’'s impedance.

© 1SO 2009 — All rights reserved


https://standardsiso.com/api/?name=4c308e03443ea027101b1eb8efd24be6

ISO/TS 22239-2

:2009(E)

L /
[ osc
T N 1 A }
: e 4
| | | \ |
| | | |
| Losg| | ose |
| | | AN |
| | | |
| | | |
| 3 | | |
L [ VA,

I\

Key

1| magnetic field

2| resonator

3| resonator coll

41 control logic

5| impedance variation of LC oscillator

Figure 7 — Exempilified electrical structure.of resonator analogue front end

6|3 Modulation

6/3.1 General

The resonators shall produce a phase-‘modulation in the receiving antenna which is demodulatg
CPOD electronic control unit (ECU)-Depending on the magnetic field supplying the resonators wit
these shall produce a corresponding magnetic field that assures compatibility with all CPOD-c
systems. The Manchester code of the bitstream specified in 6.2 shall be used to control physically th
modulation.

The ability of a CPOD(résonator to generate a phase modulation in the receiving antenna, whic
eyaluated by the CPOD)sensor, is characterized by two parameters: the parameter 7 determines the
the resonator to preduce sufficient receiving amplitude in a CPOD-compatible sensor after demodul
parameter N specifies a maximum noise power at the demodulator’s output.

Bpth parameters are derived using the following procedure, whose blocks are explained in 6.3.2 to 6.

d by the
n energy,
bmpatible
e state of

h can be
b ability of
ation; the

3.10.
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get filter perform FFT ;
Start of resonator . : et O(Hry, )
—| t H. t f. @ (t) @H1x, Frxofm] (@ (1)) 1ol (@ () Lm| 9 7% X
performance characterization | J adjust new Hrx adjust new frx #=| PRESO.NORM o (Preso noru (Preso Norm see 6.3.5
see 6.3.2 see 6.3.3 see 6.3.4

no
done for every fry >

yes

get W(H+1y) = max. (min.(0(fryx, Hyy) within frequency
window Afganp, variable center frequency fc € [fy;
see 6.3.9

'

get N(Hy) = min. (SNR(fry, Hrx)), frx within [£; .. f,]
see 6.3.10

X, min " fTX, max])

no

done for every Hry

End of resonator
characterization

Figure 8 — Procedure to derive I#(Hry) and N(Hry) for magnetic field strength Ay

6.3.2 Useful resonator signal ®gego Norm(Y)

Since CPOD sensors usually have a high magnetic coupling between transmitting and receiving antennae, the
useful regonator signal in the resonatorumagnetic field reduces to the component being perpendicular to the
exiting magnetic transmitter field, whiehyis also flooding the receiving antennae. The amplitude phase diagram
in Figure [9 shows the relation between’exciting magnetic field and resulting resonator magnetic flux.

8 © 1SO 2009 — All rights reserved
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D1x.>resO |

Key

Dy _reso transmitter magnetic flux component supplying resonator

ol phase angle between resonator field and resonator magnetic flux; high state of modulation
@, amplitude of resonator magnetic flux, high state of modulation

i phase angle between transmitter field and resonator magnetic flux, low state of modulation
d amplitude of resonator magnetic flux, low state of modulation

Figure 9 — Resonator amplitude phase diagram

The magnetic flux generated by the resonatoer, which is flooding the receiving antenna, superposes tp the part
of the magnetic flux generated by the transmitting antenna, which also floods the receiving antgnna. The
sulting magnetic flux &gy in the reeeiving antenna is indicated in Figure 10.

—
for)
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X
A
|| PReSo,NORM ()
DPrx1 @ > @
1, QUADRATURE 2, QUADRATURE
Drxo
y —HV—
Prx (1)
Drx.>Rx
D1 Drxz
—>
Key
orx(t) bhase angle modulation-in receiving antenna
Dry_rx (ransmitter field component flooding receiving antenna
PH bhase angle between transmitter field and transponder magnetic flux, high state of modulation
Dy amplitude of resonator magnetic flux flooding receiving antenna high state of modulation
o bhase angle‘between transmitter field and transponder magnetic flux, low state of modulation
D amplitude of resonator magnetic flux flooding receiving antenna, low state of modulation
Figure 10 — Resulting magnetic flux in receiving antenna

Only the quadrature part of the magnetic flux generated by the resonator underlies CPOD compatibility
requirements (depending on the physical realization of the resonator, the part of the magnetic flux being in
phase with the supplying transmitter field may vary drastically).

10 © ISO 2009 — All rights reserved
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The useful signal @reso norm(?) is defined by Equation (2):

Preso NORM(?) = abS[@reso ()] x sin{argl@reso (1)]) = abs(@reso (1)) x sinlp(1)] (2)
where
DPresolt) is the complex amplitude of @gggq over time;

arg[@reso(?)] s the phase difference between @1y and @54 (?) (see Figure 10).

6{3.3 Lowpass filtering

Bpfore performing the Fast Fourier transform (FFT) on @gego norm(?), the signal shall be filtered by a third
order lowpass filter since, usually, the influence of the harmonics on the demodulator_output of the CPOD
s¢nsor can be neglected for frequency components above the 9th harmonic. Table6 $pecifies thg lowpass
filter to be used.

Table 5 — Definition of lowpass filter:

Parameter min. max.

End of pass band
o low 20 20
kHz

Beginning of stop band
Ws low 100 100
kHz

Attenuation in pass band
Rpflow 0 1
dB

Attenuation‘inistop band
Rs_low 60 -
dB

6{3.4 Spectral contents of Orrg0 NoORM(Y)

Although-Manchester coded bitstream explained in 6.2 contains only two discrete states (HIGH and LOW), the
transition~in the magnetic flux generated by the resonator takes a certain transition time, as indicated by the
dettedtines in Figure 10. Figure 11 shows an example for the @gego Norm(?) @s @ function of time.

© IS0 2009 — Al rights reserved 1
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Y
>t10'8 X2

vV Vv / ' /

0 05 1 15 2 25 3 35 4 45 5
X1

Key
X1 time {ms)

X2 ®gedoNnormlf) Vs time

Y resorjator magnetic flux (V-s)

Figure 11 — Transitions during modulation (exemplified)

Obviously, the spectral content of the magnetic flux centains the fundamental with subcarrier bitstream
frequency, several harmonics, as shown in Figure 12.

Y4
x10 8 X2
1,6 >
a
1,4
1,2
1
0:8
0,6 3rd
074 2nd (5th
0,2 7th
0 [T .
0 5 10 15 20 25 30 35 X1
Key
X1 f(kHz)

X2 spectral contents of @pegn Norm(?)
Y  magnetic flux amplitude (V-s)
a8  Fundamental.

Figure 12 — Spectral contents of @geg0 NorM(?) (€xemplified)
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The spectral contents of @rego NorM(?) depends on the frequency frx and the magnetic field strength Hry
supplying the resonator.

6.3.5 The useful signal O(f7yx,H1x)

The spectral contents of @gy(7) (see Figure 12 for example) shows the subcarrier bit frequency (fundamental)
of the phase modulation @gx(#). The even harmonics (2"9, 4th, 6th, etc.) usually do not have any influence on
the performance. Therefore, they are not addressed in this part of ISO/TS 22239 and may have, as well as
their phase angle relation with respect to the fundamental, arbitrary values.

nly the odd harmonics (fundamental, 3/, 5t, etc.) are taken to define and to calculate the usgful signal
(frx.H7x), as follows:

(FrxHrx) = fundamental — 1/3*3d harmonic — 1/5*5t harmonic — 1/7*7t harmonic - 1/9*9% harmonic, etc.

tting the values for O (f1x,Hyyx) over the complete f;y frequency range qualitatively leads to the curve
shown in Figure 13.

O\ H+& 3'const

e (fo, HTX = ConSt)

?? Frx, min f Frx

TX, max

Figure 13.— Qualitative curve of @ (f1,Hry) for Hyy = const

613.6 The useful signal' power P, (/. Hrx)

The useful signalpower P, (frx,Hry) is defined as Py (frx.Hyx) = O (Frx.Hrx)?-

613.7 Noise power Py se(frx.HTx)

I order'to derive the power, Py selfTx.Hrx), the spectral contents of dgego NorM(?) (See Figure 12) shall be
tgker’ into account without the d.c. part, fundamental (odd and even) and its harmonics (set t¢ 0). The
remaining part shall be weighted over frequency. The weighting is performed by multiplying the resulting
spectrum with the weighting function (see Figure 14). The resulting noise spectral content is shown in
Figure 15.

© IS0 2009 — Al rights reserved 13
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35 f (kHz)

20 25 30

15

Figure 14 — Weighting function and resulting noise spectralicontents of ggy()

x 10 12

A

0]

()

&)
A

[0}

f (kHz)

5 30 35

2

20

15

10

Figure 15 — Resulting noise spectral contents of gygr\(?)

Key

Y weighting function

Key

Y noise pmplitude (V)

The noise power is defined as:

2

j noise_spectrum

),

Roise (frx: H1x)

The noise power depends on the frequency frx and the magnetic field strength Hyy supplying the resonator.

© 1SO 2009 — All rights reserved
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6.3.8 The signal-to-noise ratio (SNR)

In order to generate the signal-to-noise ratio (SNR), the useful signal’s power as well as the noise power shall
be calculated. The SNR is defined by Equation (4):

__ Polfrx:H1x)
SNR(frx:HTx) = Ruoise (frx HTx) )

In order to characterize the performance of the resonator, SNR shall be recorded over frequency and

aanetic field strenath
) 9

[=2)

3.9 Definition of W(Hyy)

ue to the fact that there are only discrete frequency settings that the CPOD transmitter-can”use, the function
(frx.HTx) (see 6.3.5) shall be evaluated within a frequency window whose centre fréquency is valiable and
hich has a defined width of Afganp (See Figure 16). This is because the transmitting frequency may vary
btween CPOD sensors.

o0

 Afganp_

R

fTX, min fTX, max

fC1

Figure 16 — Evaluation of W(Hyy) at a given transmitter field strength

=

(Htx) is defined-as

WH 1y ) = max(min{@[foa(fc ~AfgaND / 2---fc + MBAND /2)’HTXJ}) ®)

Va

WIth - fce( /TX,min-~/ TXmax ) -

When shifting the frequency window over O(frx.Htx) With fc = fTxmin---/Txmax » the following shall be
recorded:

W(H :HTX) = maX(min{@l:fc8(fC —AfBAND/Z...fC +AfBAND/2)'HTX:|}) (6)

This shall be done for all Hrxe(H op min--Hop max )

© 1SO 2009 — All rights reserved 15
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6.3.10 Definition of N(H1y)

N(H7x) specifies the minimum SNR in the f;y frequency range where &frx,Htx) = W(Htyx) (see Figure 17 for
explanation). In mathematical terms,

N(Hrx) =min{SNR( frxe(f1.-/2). Hrx ]} 7)

Afpane
BANE;
<

W (Htx = const)
e (fo, HTX = ConSt)

?? f f, f, Frx

TX, min fTX, max

SNR > N (Hx =cconst)

N (H+1x = const) /W\

SNR (Htx = const)

?? f fy 2 f fix

TX, min TX, max

Figure 17 — Example for interpretation of W(H+y)

6.4 Madulation parameters

W(H7x) apd N(Hrx) shall meetthe requirements specified in Table 6.

Table 6 — W(Hzyx), N(Hrx) specification

Parameter Definition min. max.

Wesyngh Afsanp = 2 185 kHz, measured in accordance with 6.3.9; as defined in .
Vsgk measurement starts TstarTyp after reset field gap Figure 18

Nsynch™ ATsAND = 2 185 KHz, measured in accordance with 6.3.10; as defined In —
dB measurement starts TstarTyp after reset field gap Figure 19

Wasynch b Afsanp = 2 185 kHz, measured in accordance with 6.3.9; as defined in .
Vspk measurement starts after Tpg ay, no reset field gap generated Figure 18

Nasynch b Afsanp = 2 185 kHz, measured in accordance with 6.3.10; as defined in .
dB measurement starts after Tpg| Ay, No reset field gap generated Figure 19

NOTE 1 pk = peak value.

NOTE2  N[dB] = 10 * log;oIN(Hry)l.
a

b

Resonator protocol generation timing is synchronized with reader timing, since resonator was reset before.
Resonator protocol generation timing is asynchronous with reader timing, since resonator was not reset before.
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Figure 18 — W ,ch asynch Versus magnetic field strength, Hyy
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Figure 19 — Ny o, asynch Versus magnetic field strength, fHry
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7 Resonator timing

7.1 General

The resonator shall meet timing requirements in order to be CPOD compliant. Figure 20 shows the relevant

LR R ..
T IRARERRARRRRARARALARARTCRRRAA R
T1\1:.A 4 - N coo_

1 start df modulation
2  start gf modulation after reset field gap

3 resetfield gap (Hyy reser < H1x RESET,max)

7.2 Power-up

For the duration of resonator power-up, Tprower-up: the transmitter is switched on to enable the resonator fo
charge it$ energy starages, in order to pass a possible following reset gap in a biased state (see Figure 2Q).
During Taowerupsat'the latest after T 5y, the resonator shall begin to transmit its digital protocol, starting

with bit one.

7.3 Refet

Figure 20 — Resonator timing and reset field strength, /1y geseT

In order to reset the protocol transmission, the transmitter switches off the transmitting field for a duration of
TreseT- Once the transmitting field is up from reset and within its operating range again, the resonator, after
TstarTUP: Shall resume the transmission from the beginning of its digital data protocol (bit one).

18
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7.4 Relevant timing and reset parameters

Table 7 — Relevant timing and reset parameters

Parameter Definition min. max.
TpowER-UP ) . .
Duration for resonator power-up, Htx within operating range 10 —
ms
TRESET . ,
Duration of reset field gap, Hrx < HresSET,MAX 2,5 3,5
ms
TsTART-UP Time between end of reset field gap (Htx > Hop min) @nd start 0 1
ms of resonator modulation
ToeLay Time between Hrx > Hop min @nd start of resonator protocol / see Higure 21
ms transmission, except after reset field gap 9
HReseT Magnetic field strength to cause resonator reset at the latest
after TreseT, f=fTx, measured in accordance with see Figure 21 —
mApk/m ISO/TS 22239-1:2009, Annex G
YA
8
1,7
7 .

, 2:35 3. 35 5.3,5
o
’ L0,5; 1,1
0:35: 1,1
o | | | | | .
) 1 2 3 4 5 6 H-{[Apk/m]
Key

Y Hresetftarget [mApk/m]

Figure 21 — Hieget versus magnetic field strength, Ay
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Y/
12

Key

1;6

2:55

5;5

Y Tdelay ms)

Figure 22 — T Ay Versus magnetic,field strength, Ay

6 Hix[Apk/m|

8 Elec¢trical and environmental parameters
8.1 Absolute maximum ratings
Correct functionality of the transponderlis not required when it is exposed to the absolute maximum ratings
mentioned in this clause, but the_transponder shall not be damaged during and after exposure to thege
conditions. When it is back in operating condition, it shall work again in accordance with this part pf
ISO/TS 2p239.
Table 8 — Absolute maximum ratings
Parameter Definition min. max.
Maximum magnetic field strength at /= f1x, for transmitting sequence?, X
Hwvak SEQ measured-in-accordance-with1SO/TS ooT')XQQ 1:2000_AnnexG _ 30 A/m rms
Maximum magnetic field strength at /= frx, stressed unlimited, .
Himx.conT measured in accordance with ISO/TS 22239-1:2009, Annex G 20 A/m rms
TaBs Temperature range to which to be exposed —40 °C +95 °C
@  There is a worst case timing given for the maximum magnetic field stress (see Figure 23).
20 © 1SO 2009 — All rights reserved
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HTX,MAX

e e ©e e

\J

EEN

[¢]

&
©

o
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Figure 23 — Timing for maximum magnetic field stress

2]

2 Operating ranges

When exposed to the conditions specified in Table 9, the resonator shall feature-its full functionality.

Table 9 — Operating ranges

Parameter Definition min. max.
JX Magnetic field frequency 124 kHz 133 kHz
Operating magnetic field strength, measured in accordance with p
Hop ISO/TS 22239-1:2009, Annex G 0.3 Apk/m | Apk/m
TamB Ambient temperature -40 °C -85 °C
NOTE pk = peak value.

8|3 Storage conditions

The storage conditions are specified in Table 10.

Table 10 — Storage conditions

Parameter min. max.

Stoerage temperature

TSTOR -40 +95

°C

9 CPOD resonator compatibility test

In order to be CPOD compliant, a resonator shall pass the CPOD compatibility test. The CPOD resonator
compatibility test set-up in accordance with Annex A shall be used. The test parameters and the testing
procedure are described in Annex B. In addition, the resonator shall pass successfully the environmental
qualification programme described in Clause 10.
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10 Resonator environmental qualification

10.1 Application profile

The application profile defined in Tables 11 to 14 summarizes the mechanical, climatic and chemical
influences on the CPOD resonator during its lifetime.

Table 11 — Lifetime and operating time

Parameter Requirement
Resonatqr lifetime 15 years
Active operating time (resonator supplied by magnetic field) 6 000 h
Passive ¢perating time (resonator not supplied by magnetic field) 119.000°h

Table 12 — Mechanical exposure

Parameter Requirement

periodic excitation o i
Vibration passenger.compartment vibration profile

static excitation

mechanical shock aceeleration up to 500 m/s?
Accelerafion
free fall 1"m fall height, concrete floor
Table 13 — Chemical exposure
Parameter Requirement
Protectiop class IP5K4
Environmental influences salt fog atmosphere
Purifying jJagents chemicals in accordance with Table 31
Corrosivg gases industrial climate (H,S, NO,, Cly, SO5)
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Table 14 — Climatic exposure (temperature/humidity)

:2009(E)

Operating state Parameter Requirement
temperature distribution
°C %
temperature profile —40 6
+23 65
During operation in child +60 20
seat/car +80 8
+85 1

temperature class

passenger compartment, maximum temperaty

re 85 °C

relative humidity up to00"%

humidity condensation andreezing
minimum temperature: -40 °C
temperature maximum temperature: +85 °C
typical temperature: +23 °C
n child seat/car, non-operating - —
relative humidity up to 100 %
humidity condensation and freezing
60, % relative humidity on average
minimum temperature: —40 °C
temperature . °
maximum temperature: +95 °C
Transport
. max. 24 h continuously at minimum temperature
transport duration . .
max. 48 h continuously at maximum tempefature
temperature minimum temperature: -10 °C
P maximum temperature: +55 °C
Storage

storage duratjon

5 years

humidity

max. 85 % relative humidity

Long term storage
(spare part supply)

temperature

minimum temperature: +10 °C
maximum temperature: +40 °C

storage duration

15 years

humidity

max. 80 % relative humidity

Temperature cycles

quantity

5 500 over 15 years

temperature swing

average: 34 °C

10.2 Common test parameters

Thble: 15 specifies the common test parameters.

© 1SO 2009 — All rights reserved
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Table 15 — Common test parameters

Parameter Definition Requirement
T Minimum ambient temperature possible at the place of installation of the component; _40°C
min the component shall not show any functional degradation
TR Room temperature (23+5)°C
T Maximum ambient temperature possible at the place of installation of the component; +85°C
max the component shall not show any functional degradation
Mirirmurm-meagretic-field-strength-applied-duringtestmeasuredHnacecordanee-with
Hrmp 1 1SO/TS 22239-1:2009, Annex G 0.3 [Apkim]
Typical magnetic field strength applied during test, measured in accordance with
Hry ISO/TS 22239-1:2009, Annex G 0,5 [Apkim]
I Maximum magnetic field strength applied during test, measured in accordance with 5 [Apk/m]
T,max ISO/TS 22239-1:2009, Annex G P
NOTE pk = peak value.

10.3 Operating states

10.3.1 Gpneral

In generdl, the CPOD resonators are driven under different conditions during their lifetime. These conditiofs
shall be gimulated during the component test/environmental qualification.

10.3.2 Operating state A (transport and storage)

Operating state A describes the situation during transport and storage of the resonator (no magnetic field
applied). [The resonator is boxed in its original package (transportation package).

S

10.3.3 Operating state B (non-functional state)

Operating state B describes the situation ‘where the resonator-equipped child seat is located in a car on the
passenggr seat or on the back seat of-a;parked car. No magnetic field is applied.

10.3.4 Operating state C (functional state)

Operating state C describes-the situation where the resonator-equipped child seat is located on the passenggr
seat of a far with the ignition on. An exciting magnetic field is applied periodically.

10.3.5 Operating‘state D (intermitting functional state)

Operating state'D describes the situation where the resonator-equipped child seat is located on the passeng
seat of alcar) The ignition state periodically varies between on and off and, therefore, the resonator operating
state changes periodically between operating state B and operating state C.

[
=

10.4 Parametrical test and parameter checking

10.4.1 Parametrical test before/after every single test
Before and after every single test listed in 10.5, a parametrical test shall be performed. The parametrical test

shall be performed at 7., 7g and 7,,,,. A parametrical test consists of the CPOD resonator compatibility test
described in Clause 9.
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10.4.2 Continuous parameter check

For the tests mentioned in 10.5 where a continuous parameter check is required, the parameters tested during
the parametrical test shall be tested for only one typical magnetic field strength in order to increase the testing
frequency (see Clause 9 and Annex C). A computer-based data acquisition shall be used.

10.5 Qualification tests

10.5.1 General

Bk/ passing the following qualification tests (described in 10.5.2 to 10.5.17), the CPOD resonator)proves its
basic automotive suitability. The qualification plan indicating the test order over time can be foufid-in 10.9.

10.5.2 Acceptance criteria

Flinctional performance shall be verified by parametric measurements in accordance’with 10.4.1 hefore the
start and after completion of the test. Measured parameters shall meet the limits_of this part of ISO/T$ 22239.

Ifl a continuous parameter check in accordance with 10.4.2 is required during testing, the measured
parameters during every check shall meet the limits of this part of ISO/T$:22239.

190.5.3 Temperature storage (transport and storage)

10.5.3.1 Test parameters

Table 16 — Test parameters

Parameter Requirement
[Puration 164 h
Minimum test temperature -40 °C
Maximum test temperature +95°C
Temperature gradient 0,6 °C/min
Number of parts 5
(Qperating state operating state A during high and low temperature; operating state C gt 7g
fParameter check parameter test before/after the test in accordance with 10.4.1

10.5.3.2 TFest procedure

The testprocedure is as described below.

a Plaoca ~camnanant 1n A tamnaratiira chamhary and raman
e CoOmMporCrHt T temperatare—Criarocr—ant—Tahp

2 h. Keep component at —40 °C for next 24 h.

401°C within

b) Ramp up the chamber temperature to T over a period of 2 h and operate component at Ty for 1 h with
continuous monitoring.

c) Ramp up the chamber temperature to +95 °C within 2 h. Keep component at +95 °C for the next 48 h.

d) Ramp down the chamber temperature to T over a period of 2 h and operate component at 7 for 1 h
with continuous monitoring.

e) Repeat steps a) to d) one more time (total two cycles).
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10.5.4 Low temperature durability test

10.5.4.1 Test parameters
Table 17 — Test parameters
Parameter Requirement
Duration 120 h
Temperature Tmin
Number ¢f parts 5
Operating state operating state C, with continuous parameter check in accordance with-10.4.2
Parametgr check parameter test before/after the test in accordance with 10.4.1
10.5.4.2 | Test procedure

The test procedure is as follows:

a) placg component in a climatic chamber and ramp down the chamberdemperature to 7,,;;

b) oper

10.5.5 H

hte component at 7y, for 120 h with continuous monitoring.

gh temperature operating endurance test

10.5.5.1 | Test parameters
Table 18— Test parameters
Parameter Requirement
Duration 1036 h
Temperafure Trmax
Number ¢f parts 5
Operatingl; state operating state C, with continuous parameter check in accordance with 10.4.2
Parametelr check parameter test before/after the test in accordance with 10.4.1
10.5.5.2 | Test'procedure

The test procedure is as follows:

a) place component in a temperature chamber and ramp up the chamber temperature to 7,

ax’

b) operate component at 7, for the specified test duration with continuous monitoring.

26
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10.5.6 Power thermal cycle endurance (PTCE)

10.5.6.1 Test parameters

Table 19 — Test parameters

:2009(E)

Parameter Requirement
Number of test cycles 400
Minimum test temperature Trmin

Maximum test temperature Tmax

Temperature gradient 4 *C/min
P 9 If a gradient of 4 °C/min is not achievable, it can be reduced to 2¥C€/min
20 min
$oak time It shall be verified at least once that the resonator reaches 7j4i, and T,ax With a ftolerance

of + 2 °C during the soak time; if not, the soak time shall-be extended according

y.

The test duration depends on the soak time and the temperature gradient. Base

Test duration (informative) temperature gradient of 4 °C/min and a soak tinfe'of 20 min, the test duration c3

calculated to 685 h

dona
n be

Number of samples 5

(Pperating state

operating state D, with the following4iming:
— 1 min operating state C;
— 9 min operating state B;

operating state C, with continuous parameter check in accordance with 10.4.2

FParameter check parameter test before/after the test in accordance with 10.4.1

a

10.5.6.2 Test procedure

Refer to Figure 24 as applicable to the resonator.

Place component in,a._temperature chamber, operate component (intermittent operation
continuous monitoring~and ramp down the chamber temperature to 7,,,;, with the specified ten
change rate (¢4 to#5.in Figure 24).

in

Keep component at 7,,,;, for the specified component soak time (z, to #3).

in

Change 'operating status to intermittent operation 2 with continuous monitoring. Ramp up

temperature from to 7,2 With the specified temperature change rate (¢5 to #4).

Tmin max

Keep component at 7, for the specified component soak time (4 to 75).

ax

1) with
nperature

chamber

Ramp-down the chamber temperature from 7, ., to T with the specified temperature change rate

Repeat powered thermal cycle [steps a) to e)] for the specified number of cycles.

© 1SO 2009 — All rights reserved
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Tmax

A
A

min

Key
1 internittent operation 1
2 intermittent operation 2

Figure 24 — PTCE timing

10.5.7 Thermal shock test

10.5.7.1 | Test parameters

Table 20 — Test parameters

Plarameter Requirement

Number ¢f test cycles 100

Minimum|test temperature | Tpin

Maximun) test temperature | Tyax

20 min
Soak time It.shall be verified at least once that the resonator reaches Ty,i, and 7,55 With a tolerance
ofy+2 °C during the soak time; if not, the soak time shall be extended accordingly

Rearrangement duration <30s

Number ¢f samples 5
Operating state operating state B
Parametetr Check parameter test before/after the test in accordance with 10.4.1

10.5.7.2 Test procedure
The test procedure is as described below.

a) Place component in a chamber with dual temperature zone capability and adjust the temperature zones

to Tihax @nd T, respectively. If a chamber with dual temperature zone capability is not available, use

two chambers in close proximity and maintain one chamber at 7,,,,, and another at 7, ;.

b) Maintain component at 7, for specified component soak time.

in
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c) Transfer component from 7, zone to T, 4, zone within 30 s.
d) Keep component at 7,,,, for the specified component-specific soak time.

e) Transfer component from 7, ,, zone to Ty, zone within 30 s.

ax
f)  Repeat the thermal cycles [steps b) to e)] for the specified number of test cycles.

g) Allow the component to return to room temperature within 2 h before removing it from the test chamber.

10.5.8 Temperature cycling test, constant humidity

10.5.8.1 Test parameters

Table 21 — Test parameters

Parameter Requirement

Test duration 240 h

In accordance with IEC 60068-2-38

f emperature and humidity The first five temperature cycles shall be performed with low temperature phases,

profile the following four cycles without low.temperature phases (see IEC 60068-2{38)
Minimum test temperature -10 °C
Maximum test temperature +65 °C

93 %, with the exceptiomof those intervals defined in IEC 60068-2-38 wherg there is

Relative humidity no humidity control

Number of samples 5

operating state D, with the following timing:
— 50 min operating state C;

Dperating state
P 9 — ~50"'min operating state B;

operating state C, with continuous parameter check in accordance with 10.4.2

Parameter check parameter test before/after the test in accordance with 10.4.1

10.5.8.2 Test procedure
The test procedure is as follows:

a) place’coemponent in a climatic chamber.

b} ~operate component with continuous monitoring while running a temperature and humidity |profile in
accordance with |IEC 60068-2-38
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10.5.9 High temperature and humidity endurance (HTHE)

10.5.9.1

Test parameters

Table 22 — Test parameters

Parameter Requirement
Test duration 1048 h
Temperature Tmax
Humidity 85 % relative humidity
Number ¢f samples 5

Operating state

operating state D, with the following timing:
— 1 h operating state C;
— 47 h operating state B;

operating state C, with continuous parameter checkimaccordance with 10.4.2

Parametd

r check

parameter test before/after the test in accordange with 10.4.1

10.5.9.2

The test procedure is as described below.

a)
b)

c)

30

Placé component in a test chamber and maintain chambertémperature at 85 °C for 1 h.

Introfluce humidity to the chamber and maintain the felative humidity inside the chamber at 85 % RH.

Oper
mon
mea

intro

Test procedure

ate component (1 h operational followed)by 47 h non-operational, alternating) with continuo:rs
toring for the specified test duration. laterrupt test after predefined intervals to perform parametii
surements in accordance with 10.4.1.-Condensation shall be prevented when replacing the (colf)
component into the climatic chamber by heating the component to 85 °C first without humidity and
jucing humidity only after the component has reached 85 °C.
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10.5.10 Vibration test

10.5.10.1 Test parameters

Table 23 — Test parameters

Parameter Requirement
fibratiorrctass f
['est duration per co-ordinate axis 30 h (8 h with superposed temperature profile; 22 h at Tg)
[emperature gradient of temperature profile | 1 °C/min to 1,5 °C/min
Minimum temperature Tin
Maximum temperature Tinax
frequency acceleration density 2
Hz (m/s2)2/Hz
5 0,884
10 20,0
55 6,5
ibration profile broad band noise 180 0,25
300 0,25
360 0,14
1000 0,14
2000 0,14
RMS 30,8 m/s?
Number of samples 5
Dperating state operating state C, w!th gor)tinyous Parametgr check in. accordahce with
10.4.2 where operation is indicated; otherwise, operating state B
Parameter check parameter test before/after the test in accordance with 10.4.1
PSD (power spectral density).

19.5.10.2 Testprocedure (vibration class I)
The testprocedure is as described below.

a) cProgram the vibration shaker for the random vibration profile given in Table 23.

b) Program the temperature chamber for the temperatures, ramp rates and duration shown in Figure 25 and
given in Table 23.

c) Place the component on the vibration shaker inside the temperature chamber. Mount the component on
one of the axes using a released bracket or mounting hardware, connector and wiring harness.

d) Start, vibration and temperature sequence and operate the component with continuous monitoring for the
specified test duration per axis.

e) At the end of the test cycle for one axis, repeat steps c) and d) for the remaining two axes.
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Figure 25 — Temperature-profile for vibration class |
10.5.11 [Mechanical shock test
10.5.11.1| Test parameters
Table 24 — Test parameters
Parameter Requirement

Number ¢f shocks.per space co-ordinate (x, +y, +z) | 10 (60 shocks altogether)

Accelerafon 500 m/s?

Duration pf-shock 11 ms

Test temperature TR

Number of samples 5

Operating state

operating state B

Parameter check

parameter test before/after the test in accordance with 10.4.1

32
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10.5.11.2 Test procedure

The test procedure is as described below.

a) Define the component's in-vehicle mounting co-ordinates relative to the vehicle co-ordinates x
(longitudinal), y (transverse), and z (vertical). Mount the component on the shock test equipment to
simulate the in-vehicle co-ordinates.

b) Apply half-sine pulse 10 times in each direction of +x, ty, and +z at room temperature. The total number

of shocks shall be 60.

1L.5.12 Fall test, not packed

10.5.12.1 Test parameters

Table 25 — Test parameters

Parameter Requirement
Number of falls per sample 18
fall height 1m
Number of samples 6
(Pperating state operating state B
FParameter check parameter test befof€/after the test in accordance with 10.4.1

Every sample shall fall on one of its six sides (+x, 1y, +z).

D
h

p

—

A
th

10.5.12.2 Test procedure

10.5.12.3 Additional acceptance criteria

rop the component from a height 6f,;49'm onto a concrete surface. The component shall be orientd
e release so that each component’is released only once in one of the positive and negative direct
imary +x, ty and £z axes.

bart from the generalacceptance criteria defined in 10.5.2, the component shall be visually inspectg
e naked eye for any obvious damage. The component shall not show any obvious damage.

©
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10.5.13 Protection against intrusion of hard bodies

10.5.13.1 Test parameters

Table 26 — Test parameters

Parameter Requirement
Protectioprctass HP5HKA
Test method ISO 20653
Dust spegification ISO 20653
Dust congentration ISO 20653
Type of dqust exposure 1ISO 20653
Number ¢f samples 5
Operating state operating state B
Parameté¢r check parameter test before/after the test in accordanee with 10.4.1

10.5.13.2 Test procedure

Follow ISIO 20653 for testing protection class IP5K4.
10.5.14 |Protection against intrusion of fluids

10.5.14.1| Test parameters

Table 27 — Test parameters

Parameter Requirement
Protectiop class (P5K4
Test method ISO 20653
Number ¢f samples 5

operating state D with the following timing:
— 1 min operating state C;

Operating state
— 1 min operating state B;

operating state C, with continuous parameter check in accordance with 10.4.2.

Parameter check parameter test before/after the test in accordance with 10.4.1

10.5.14.2 Test procedure

Follow ISO 20653.

34 © ISO 2009 — All rights reserved


https://standardsiso.com/api/?name=4c308e03443ea027101b1eb8efd24be6

10.5.15 Corrosion Test with gutting corrosion gas

10.5.15.1 Test parameters

Table 28 — Test parameters

ISO/TS 22239-2:2009(E)

Parameter Requirement
restduration +Hdays
Test method IEC 60068-2-60, method 4
H,S: 10 ppb
Corrosion gas concentration S0z 200 ppb
Cly: 10 ppb
NO,: 200 ppb
Relative humidity 75 %
Test temperature Tr
Number of samples 5
Qperating state class operating state B
fParameter check parameter test before/after the test in accordance with 10.4.1

NOTE

Gas concentration in ppb = parts per billion (1 in 10°) volathe per volume (vol/vol) in air.

10.5.15.2 Test procedure

The test procedure is as follows:

environment in accordance with"l[EC 60068-2-60;

b} terminate testing after thespecified test duration.

a) place component with mating,-connector in a test chamber and subject it to a mixed flowing gas

© 1SO 2009 — All rights reserved
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10.5.16 Salt spray test

10.5.16.1 Test parameters

Table 29 — Test parameters

Parameter

Requirement

Test durolijUI T

o4l
£ 11

Test metll\od

IEC 60068-2-11

Test tem;Lerature

35°C
Salt concentration (5 £ 1) weight %
Number ¢f samples 5

Operating state

operating state D, with the following timing:
— 55 min operating state C;
— 55 min operating state B;

operating state C, with continuous parametefr.check in accordance with 10.4.2

Parametgr check

parameter test before/after the test in,acCordance with 10.4.1

10.5.16.2 Test procedure

The test procedure is as follows:
a) placg component in the test chamber;

b) subjg¢ct component to salt fog atmosphere._in accordance with IEC 60068-2-11 while operating the
Ionent with continuous monitoring forthe specified test duration.

com

10.5.17 |Resistance to chemical substances

10.5.17.1| Test parameters

Table 30 — Test parameters

Plarameter:

Requirement

Test durdtion

24 h per fluid application

Amount df test 100 ml
fluid/chemical Cleaning fluids shall be applied by spraying; bulk liquids shall be applied by pouring/spilling
Storage temperature 70 °C

Dwell time at storage
temperature

(4 +12) h = 16 h per cycle (see Figure 26)

Number of samples

5

Operating state

operating state B

Parameter check

parameter test before/after the test in accordance with 10.4.1

36
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Table 31 — Collection of chemicals/fluids

:2009(E)

. . . Sample No.
Name of fluid/chemical Description

1(2|3|4]|5
Interior cleaning fluid — cockpit spray | (e.g. Caramba Chemie @) X X
Interior cleaning fluid (e.g. Armorall Protectant P) X X
Solvent — stain remover (e.g. Caramba Chemie ) X X
I.Uathcl cartT fualll (Uy Calallllud ChUIIIiU n) X
FPlastic and vinyl cleaner (e.g. Caramba Chemie ) X
Glass cleaner (e.g. Caramba Chemie 2)
$oapy water 5 % soap concentration X X
hot beverages 100 ml coffee with cream (6 ml) and sugar (6 ml) X
Cold beverages Regular (non-diet) cola X | X
Ammonia solution aqueous urea solution AUS 32 in accordance with ISO 22241-1 | X
49  Caramba Chemie GmbH & Co.KG, Wanheimerstr. 334/336, D-47055 Duisburg, supplies suitable products available commercially.
This information is given for the convenience of users of this part of ISO/TS 22239 and does not constitute an endorsement by I1SO of
these products. Equivalent products may be used if they can be shown to lead to thesame results.
4 Armorall Protectant is an example of a suitable product available commeteially. This information is given for the convenience of
ysers of this part of ISO/TS 22239 and does not constitute an endorsement¢by 1SO of this product. Equivalent products may| be used if
they can be shown to lead to the same results.

T

a

10.5.17.2 Test procedure

he test procedure is as described below (see.Figure 26).

Place the component in a temperatune chamber maintained at 40 °C.

Keep the component at 40 °C for)1 h (see a to b in Figure 26). Remove the component from the
and apply 100 ml of test fluid/chemical by either spraying or pouring to cover all faces of the co
Store the component at ambient temperature (7g) for 1 h (see b to ¢ in Figure 26).

Replace the component’in the chamber and keep it at 40 °C for one hour (see c to d in Figure
ramp up the chamber temperature to 70 °C within 30 min (see d to e in Figure 26) and
component at 70C for 4 h (dwell time, see e to f in Figure 26). Ramp down the chamber temp
40 °C within<30'min (see f to g in Figure 26).

Repeat-steps b) and c) for the same fluid, but prolong dwell time from 4 h to 12 h at high ter
(seekto | in Figure 26).

Repeat steps b), c) and d) for the next fluid in the set. Continue the process up to a maximun

chamber
mponent.

P6). Then
keep the
rature to

nperature

h of three

nor

fliyidce companant
oo P T CoOmpPoncHtT
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Figure 26 — Temperature profile (fluid exposure tests)

10.6 Electromagnetic compatibility (EMC) test

10.6.1 Gpneral

The elegtromagnetic compatibility of the CPOD:resonators shall be tested using a CPOD compatible
passenggr seat on which the resonators are positioned in a defined position during the EMC test.

The EM( test shall be performed in accordance with ISO 11452,

Table 32 — Test conditions — General information

Parameter Requirement
Number ¢f samples 2 resonator pairs
Temperajure (23+5)°C
Humidity 20 % to 80 %
Ground plane In accordance with ISO 11452-1

10.6.2 Functional status qualification

During EMC test, the detection status of the CPOD sensor shall be monitored as an indication of the
functional status of the resonators under test. By the selection of the CPOD passenger seat, it shall be
ensured that only the resonators can be the cause for functional degradation during testing, if such
degradation is monitored, i.e. only CPOD passenger seats that remain fully functional under the tested
conditions can be used for the resonator EMC test.

ISO 11452 classifies possible functional statuses of the device under test (DUT). For the resonator EMC test,
class A shall be met during testing (see Table 33).
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Table 33 — Functional status classification

:2009(E)

Class Description for DUT

The resonators shall operate as designed during and after exposure to a disturbance

10.6.3 Acceptance criteria

During EMC testing, the resonator pair itself and its forward-facing orientation shall be detected correctly

th
(9

19.6.4.1

C

10.6.4.2 Modulation

F

a

19.6.4 Community

ee Table 2) shall comply with the information intended to be sent by the resonators.

General

pmmunity shall be in accordance with ISO 11452-1.

gure 27 illustrates different types of modulation:
continuous wave (CW): no modulation;
amplitude modulation (AM): 1 kHz sine wave at 80 %,-peak CW = peak AM;

pulse modulation (PM): GSM-Modulation with PulseDuration = 577 us; PulseReptitationTime = 4

CRS type

600 ps.

577
4 600

==

-

a)) 'CW signal

b) AM signal

c) PM signal

Figure 27 — Different types of modulation

10.6.4.3 RI 01: Immunity with antenna

10.6.4.3.1 General

The DUT shall be subjected to radiated immunity testing using an antenna for field generation in accordance
with ISO 11452-2 (with ground plane), with changes as defined in this part of ISO/TS 22239 (substitution
method).

©
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10.6.4.3.2 Test location

In accordance with ISO 11452-2, the test location shall be an absorber-lined shielded enclosure.

10.6.4.3.3 Test set-up

In accord
pair shall

ance with 1ISO 11452-2, only a resonator pair can be tested for CPOD compatibility. The resonator
meet the requirements of ISO/TS 22239-1:2009, Annex B. It shall be positioned on the CPOD

passenger seat in forward-facing orientation (right resonator on passenger seat’s right side, left resonator on

passenge

r seat’s left side, see Figure 28).

Key

1 leftre
2  rightr
3 backrg
4  headr

In additio

within the¢ passenger seat’s (reference co-ordinate system (see ISO/TS 22239-1 for reference co-ordinate

system d
plane (se

tonator
bsonator
st

bst

Figure 28 — Resonator positioning on passenger seat (top view)

n, the location of the RPRP shall be equal to (x, y, z) =[(-200 + 10) mm, (0 = 5) mm, (50 + 5) mm]

efinition). The botfem of the resonators shall be in parallel to the reference co-ordinate system's x
e Figure 29). The)torso angle shall be adjusted to (27 + 5)°.

y

40

© 1SO 2009 — All rights reserved


https://standardsiso.com/api/?name=4c308e03443ea027101b1eb8efd24be6

ISO/TS 22239-2:2009(E)

Dimensions in millimetres

200 41

1
5; / RPRP

2

Kpy
1] CPOD passenger seat
2| reference co-ordinate system

Figure 29 — Resonator positioning on passénger seat (side view)

Flgures 30 and 31 show different examples of the complete_ test set-up.
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Dimensions in millimetres

9
a
1000 | 100010 | |<3500
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A 1000 +10
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A i ] N Al o
s ( @] X -
S 1 3 1 3 +
m (=]
4 L
A
o
f=} (W)
=} N
d o A
(=]
(=]
(=2}
b c
Key
1 resonator pair under test 10 high quality double shielded coaxial cable (50 Q)
2 RPRP 11 log-periodic antenna
3 CPOD-compatible passenger seat 12 passenger seat reference co-ordinate system
4  ground plane (bonded to shielded enclosure) 13 support
5 power supply, typical voltage . ) .
6 converter, e.g. K-line to optical Z U.pper.V|ew (horizontal polarized).
7 monitoring system . Side V"_BW'
8 bulkhead connector g Front view.
9 REF signal generator and amplifier . See 1SO 11452-2.

Vertical polarized.

Figure 30 — Antenna set-up <1 GHz
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Dimensions in millimetres

9
a
B >1 000 | 1000 £10 N P =500 .
>2 000 N P >1 500 N
z
4 1000 10
200 £10 B 3 < B
9
1 [~
7| 2 12 2] 1 v 1T
v / 7
- A i /] N A i -
g [ _(g X - '}
S 13 13 S
I~ ) |_— 2
A
(=3
(¥a)
S N
(=) A
d i
(=}
S
[ea)
b c
KFy
1 resonator pair under test 10 high quality double shielded coaxial cable (50 Q)
2 RPRP 11 horn antenna
3 CPOD-compatible passenger seat 12 passenger seat reference co-ordinate system
4  ground plane (bonded to shielded enclosure) 13 support
5 power supply, typical voltage a . ) )
6 converter, e.g. K-line to optical : U.pper.wew (horizontal polarized).
7  monitoring system . Side V'?W'
8 bulkhead connector p Front view.
9 REF signal generator and amplifier . See ISO 11452-2.

Vertical polarized.

Figure 31 — Antenna set-up > 1 GHz
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Deviating from 1SO 11452-2, the phase centre of the antennae shall be in line with the DUT for the complete

frequency range.

The detection state delivered by the CPOD passenger seat shall be monitored outside the shielded enclosure.
Thus, the optical converter to be used depends upon the data interface featured by the CPOD passenger seat

(e.g. K-Line to optical, LIN to optical).

10.6.4.3.4 Test parameters

Use the appropriate antenna for each frequency range and mention it in the test report.

Minimum|dwell time is determined by the maximum duration that might be needed by the sensor in the-€CRO
passenggr seat to indicate a change in the detected state. This duration shall be determined befofe ‘testin

and shalllinclude qualification times (if qualification cannot be switched off), etc.:
— contihuous wave (CW): no modulation;
— amplitude modulation (AM): 1 kHz sine wave at 80 %, peak CW = peak AM;

— pulsg¢ modulation (PM): GSM-Modulation

10.6.4.3.5 Requirements and test levels

Table 34 — Antenna settings

D
g

Range Log. step Level Modulation Class
MHz % Vim
Vertical polarization

400 to 520 1 150 Cw, AM A
520 to 800 1 70 CwW, AM A
800 to 1 000 1 70 Cw, PM A
1 400 to 1 200 0,5 70 CwW, PM A
1400 to 1 400 055 150 Cw, PM A
1400 to 2 700 0,5 70 CwW, PM A
2700 to 3 200 0,5 150 CwW, PM A

Horizontpl polarization
400 to 520 1 150 Cw, AM A
520 to 800 1 70 CwW, AM A
8q)0 to, 1 000 1 70 Cw, PM A
1 000 to 1 200 0,5 70 CwW, PM A
1200 to 1 400 0,5 150 Cw, PM A
1400 to 2 700 0,5 70 Cw, PM A
2700 to 3 200 0,5 150 Cw, PM A
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10.6.4.4 RI 02: Immunity with TEM cell

10.6.4.4.1 General

The DUT shall be subjected to radiated immunity testing using a transverse electromagnetic (TEM) cell in
accordance with ISO 11452-3, for testing over the frequency range of 1 MHz to 200 MHz.

10.6.4.4.2 TEM cell

A

w

cm and

10.6.4.4.3 Test set-up
The test set-up shall be in accordance with ISO 11452-3.
Due to the limited space, instead of using a complete CPOD passenger seat, only a-CPOD-compatitjle sensor

slhall be positioned in the TEM cell together with resonators to be tested. Figures’32 and 33 show thg¢ test set-
up which applies.

Dimensions in millimetres

|
(=}
- 47 3 6.2 I 1 gt
3 | 0
Y N
W BA 3
A
=] gt
" 9
<
S
AR
\ 6
Key
1] resonator pairurder test
2| RPRP
3| CPOD.sensor (antennae)
4| CPQD sensor (electronics)
5] CePOD sensor cable harness
6 dielectric support (relative permittivity & < 1,4)
7 septum
b height of TEM cell

Figure 32 — TEM cell set-up (longitudinal view)
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Dimensions in millimetres

A

P
B

w/2 £10 w/2 £10

A
A
A

Py
B

Key
resonator pair under test
RPRA
CPOQD sensor (antennae)

CPOQD sensor (electronics)

CPOQ sensor cable harness

dielecfric support (relative permittivity &, < 1,4)
septum
coaxigl connectors
length{ of TEM cell

T 0N OAWN

Figure 33 — TEM cell set-up (side view)

The CPQD sensor shall be positioned in sueh a manner that the centre of the antenna structure is located
right below RPRP, while the position of RPRP follows the specifications in Figures 32 and 33.

10.6.4.4.4 Test parameters

Minimum| dwell time is determined by the maximum duration that might be needed by the CPOD sensor o
indicate @ change in the-detected state. This duration shall be determined before testing and shall include
qualification times (if qualification cannot be switched off), etc.:

— contihuous wave (CW): no modulation;

— amplitude.modulation (AM): 1 kHz sine wave at 80 %, peak CW = peak AM.
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10.6.4.4.5 Requirements and test levels

Table 35 — TEM cell settings

Range Log. step Level
MHz % vim Modulation Class

110 30 1 150 Cw, AM A
30to 54 1 150 CwW, AM A
541065 1 70 WA A
65 to 88 1 150 Cw, AM A
88 t0140 1 70 Cw, AM A
140 to180 1 150 Cw, AM A
180 to 200 1 70 CwW, AM A

-_—

10.7.1 Test parameters

D.7 Electrostatic discharge (ESD) test

Table 36 — Test parameters

Parameter

Requirement

1

[est method

in accordance with ISO 10605

N

lumber of samples

6 (3 “leftiresonators; 3 “right” resonators)

N

lumber of discharge locations

5

[est temperature

(23+5)°C

A

Relative humidity

30 % to 60 %

H

luman body model

-330 pF/2 kQ (powered-up test)
-150 pF/2 kQ (unpowered test)

[

Discharge voltage (contact)

see I1SO 10605 (severity level IV)

[

Discharge voltage (air)

see I1SO 10605 (severity level IV)

i

unctional state

Class C in accordance with ISO 10605

19.7.2 ‘Discharge locations

A

least five different dienhargn locations shall be defined for the resonators and documented_in the

test plan.

The discharge location selection shall focus on points where discharges on the resonator electronics or on the

coil could be possible and where discharges would be most critical (see examples in Figure 34).
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Key
1 encap
2 locatid
3  possil

10.7.3 P

The powered-up ESD test shall be performed in accordance with 1ISO 10605 with the following deviations and

definition

The reso
location
passengd
definition
Figure 35
shall be ¢

sulation/housing
n above electronics
le access to coil for discharge

Figure 34 — Example of selection of discharge locations

bwered-up test

k-

bf the RPRP shall be equal to (x, y, z) =[(¥200 + 10) mm, (0 +5) mm, (50 + 5) mm] within th
r seat's reference co-ordinate system (see ISO/TS 22239-1 for reference co-ordinate syste

). The torso angle of the passenger seat-shall be adjusted to (27 + 5)°. The seat’'s metallic structu
lectrically connected to the ground-plane.

hator pair shall be placed on a CPOD-compatible passenger seat as indicated in Figure 35. The

. The bottom of the resonators shall be parallel to the reference co-ordinate system’s x-y plane (s¢e

e
m

e
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Dimensions in millimetres

Z
200 +19 ﬁ
4/1
RPRP
2

4
Key
1| CPOD passenger seat
2| reference co-ordinate system
3| electrical connection
4| ground plane
Figure 35 — Resonator positioning on passenger seat (side view)
Fpr the powered-up ESD test, the 330 pF/2 k&, capacitor probe shall be used. The resonator under|test shall
b¢ tested at each voltage specified in Table 37.
Table 37 — Powered-up ESD test parameters
Type of discharge Discharge voltage Minimum number of discharges per
KV voltage and polarity @
contact discharge +4 +6 +7 +8 3
air discharge +4 +8 +14 +15 3
4  The minimum time duration between two successive discharges is 5 s.
S|nlee functional class C is required, the resonator under test shall return to normal operation immediately after
a discharge. The functional state of the resonators shall be determined by evaluating the data delivered by the
CPOD sensor in the seat. It shall be ensured that functional degradation of a resonator during testing is
detected instantaneously (e.g. by deactivating qualification state).
10.7.4 Packaging and handling test (unpowered test)
Follow 1SO 10605:2008, Clause 9. The thickness of the static dissipative material is specified as
(25 + 2,5) mm. For the unpowered ESD test, the 150 pF/2 kQ capacitor probe shall be used. The resonator
under test shall be step-stressed in accordance with the voltages specified in Table 38.
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Table 38 — Unpowered ESD test parameters

. Discharge voltage Minimum number of discharges per voltage and
Type of discharge ea
KV polarity
contact discharge +4 +6 +8 3
air discharge +4 +15 +25 3

a

The minimum time duration between two successive discharges is 5 s.

Functiongl performance shall be verified by parametric measurements in accordance with 10.4.1 befere the
start and jafter completion of the test. Measured parameters shall meet the limits of this part of ISO/TS$)22239.

10.8 Magnetic field stress test

10.8.1 Test parameters

Table 39 — Test parameters

Parameter

Requirement

Number ¢f samples

4 (2 “left” resonators; 2 “right™tesonators)

Test temperature (23+5)°C
Continuopss stress duration 1 min
Continuops stress field strength Hyax CONT
Pulsed stress duration 2 min
Pulsed stress field strength Hyiax pULSED

Transmitfing frequency

max.freq(Hop max); see following test procedure

Operatiorral state

B

Parametelr check

parameter test before/after the test in accordance with 10.4.1

10.8.2 Test procedure

Perform the resonator compatibility test in accordance with Clause 9. Push the button “Pulsed Stress” and
wait for the end of the pulsed stress test. Push the button ‘Constant Stress’ and wait for the end of the

constant ptress test.

10.8.3 Agceptance criteria

Functional performance shall be verified by parametric measurements before the start and after completion of
the test. Measured parameters shall meet the limits of this part of ISO/TS 22239.

50
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10.9 Qualification flow chart

START OF
QUALIFICATION

ISO/TS 22239-2:2009(E)

Temperature Storage Temperature Cycling Test,
(Transport & Storage) Constant Humidity
Samples 1 -5 Samples 6 - 10
Low Temperature . EMC
Durability Test Mechanical Shock Test according to 10.6
Samples 1-5 Samples 6 - 10 Samples 31 - 34
(two left/two right)
Corrosion Test with ESD
Thes""al IShOf k g‘m gutting corrosion gas +-8KY contact, +- 25KV air
amples 1 - Samples 11-15 Saniples 35 - 40
High Temperature
O eempis 16-20 Salt Spray Test N Camplfe a1 4d
e Samples 11 - 15 (two letwo right)
H;?ﬁmﬁgi?;pggztﬁ:aenigd Vibration Test Protectiqn against intrusion
A Samples 1-5 of fluids (ISO 20653)
Samples 21 - 25 Samples 6 - 10
Power Thermal Protection against ifitrusion
Cycle Endurance Chemical Exposure of hard bodies (ISO 20653)
Samples 26 - 30 Samples 1-5 Samples 6,10
Fall'Test, not packed A
Samples 6 - 11 Sample 11
END OF
QUALIFICATION
Figure 36 — Qualification flow chart
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Annex A
(normative)

CPOD resonator compatibility test set-up

A.1 Structure

The CPOPD resonator compatibility test set-up consists of different components, as indicated in Figure-A.1.
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A 5 L
7 /
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Key
1 PC
2 PCcard NI PCI-6115
3 connection cable SH68-68-EP (NI)
4 interfdce electronics
5 coax <4 1 m (RG174 or equivalent)
6 power supply
7 buffer
8 twisted pair (<1 m)
9 antenpa structure

10 transmitting antenna
11 receivjng antenna

Figure A.1 — Different components of resonator compatibility test set-up

Transmitiing and receiving antennae are combined In one defined structure, as ndicated by the -exploded”
drawing in Figure A.2.

The NI PCI-6115 (National Instruments) PC card shall be used to control the current source, to measure the
transmitting current and to measure the voltage induced in the resonator probe as part of the antenna
structure. A Windows-based PC (Windows2000, XP, or younger) shall be used. For the connection between
interface electronics and PC cards, National Instruments’ shielded cable SH68-68-EP shall be used.
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