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ISO (the International Organization for Standardization) is
federation of national standards bodies (ISO membér. bodie
of preparing International Standards is normallycarried out
technical committees. Each member body interésted in

p

g

@ worldwide
5). The work
through 1SO
subject for

which a technical committee has been established has th¢ right to be

represented on that committee. International organizations, g
and non-governmental, in liaison with ISO) also take part in t
collaborates closely with the International Electrotechnical
(IEC) on all matters of electrotechnical’ standardization.

Draft International Standards-adopted by the technical con
circulated to the member bodies for voting. Publication as an

Standard requires approval.by at least 75 % of the member b
a vote.

International Standard1SO 11452-2 was prepared by Technicd
ISO/TC 22, Road, vehicles, Subcommittee SC 3, Electrical a
equipment.

ISO 11452 consists of the following parts, under the gene
vehicles ~— Electrical disturbances by narrowband radid
magnetic energy — Component test methods:

Part 1: General and definitions

Part 2: Absorber-lined chamber

Part 3: Transverse electromagnetic mode (TEM) cell

Part 4: Bulk current injection (BCI)

Part 5: Stripline

Part 6: Parallel plate antenna

Part 7:

Direct radio frequency (RF) power injection
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Annex A of this part of ISO 11452 is for information only.
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Road vehicles — Electrical disturbances

by i
Co

Part 2:
Absorber-lined chamber

1 Scope

This pdrt of ISO 11452 specifies test methods and
procedlires for testing electromagnetic immunity (off-
vehicle| radiation sources) of electronic comporents
for passenger cars and commercial vehicles\regard-
less of|the propulsion system (e.g. spark-ignition en-
gine, dlesel engine, electric motor). To perform this
test mgethod, the electronic moduletalong with the
wiring harness (prototype or standard test harness)
and pefipheral devices are subjedted to the electro-
magnetic disturbance generated inside an absorber-
lined g¢hamber. The electromagnetic disturbances
considgred in this papt~6f ISO 11452 are limited to
continuous narrowband-electromagnetic fields.

Immun|ty measurements of complete vehicles are
generally only~possible by the vehicle manufacturer.
The regsons, for example, are the high costs of an

ponent test methods —

2 “Normative reference

The following standard contains prov
through reference in this text, constitu
of this part of ISO 11452. At the time ¢
the edition indicated was valid. All stand
ject to revision, and parties to agreemsg
this part of ISO 11452 are encouraged
the possibility of applying the most rec
the standard indicated below. Member
ISO maintain registers of currently valig
Standards.

ISO 11452-1:1995, Road vehicles —
turbances by narrowband radiated eld
energy — Component test methods —
eral and definitions.

3 Test conditions

sions which,
te provisions
f publication,
ards are sub-
nts based on
Lo investigate
ent edition of
s of IEC and
International

Flectrical dis-
bCtromagnetic
Part 1: Gen-

absorbérlined chamber. presenving the secrecy of

prototypes, or the large number of different vehicle
models. Therefore, for research, development and
quality control, a laboratory measuring method is used
by the manufacturer.

Part 1 of ISO 11452 gives general information, defi-
nitions, practical use and basic principles of the test
procedure.

3.1 Test temperature and supply

The ambient temperature during the
(23 + 5) °C.

The supply voltage during the te
(135+05)V for 12V electrical
(27 £ 1) V for 24 V electrical systems.

voltage

test shall be

st shall be

systems and
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If other values are agreed by the users of this part of
ISO 11452, the values shall be documented in the
test report.

3.2 Frequency range

The applicable frequency range of the test method is
200 MHz to 18 000 MHz.

© |SO

3.6 Test severity levels

The user should specify the test severity level(s) for
the field strength over the frequency range.
Suggested test severity levels are given in annex A.

These test severity levels are expressed in terms of
the equivalent root-mean-square value of the unmod-
ulated wave.

Tests are generally performed in both horizontal and

3.3 Modulation

The device under test determines the type and fre-
quency of mjodulation. If no values are agreed be-
tween the disers of this part of ISO 11452, the
following shall be used:

— no modulation (CW);

— 1 kHz sine-wave amplitude modulation (AM) of
80 %.

3.4 Dwell time

At each freqency, the device under test shall be ex-

posed to thg test level for the minimum response

time needed|to control it. In all cases, this minimum

time of exposure shall not be less than 2 s.

3.5 Frequency step sizes

All tests in tHis part of ISO 11452 shall be condtcted

with linear frequency step sizes not greater than
those specifig¢d in table 1.

Table 1 — Frequency-step sizes

F band Maximum
reqgency ban frequency step size
MHz MHz
>20Q to,& 1000 20
>1 000 to)<18 000 200

vertical polarizations over the test frequency| range.
Any exceptions to this practice shall be spegified in
the test plan.

4 Test instrument description and
specifications

For the test, radiated electromagnetic fields 4re gen-
erated by usingyantenna sets with radio frdquency
(RF) sources/cdpable of producing the desired field
strengths <over the range of test frequencigs. The
fields are”monitored with small probes to|ensure
proper-test levels. To reduce test error, the operation
of\the device under test is usually monitored by op-
tical couplers.

4.1 Absorber-lined chamber

The objective of an absorber-lined chamber if to cre-
ate an indoor electromagnetic compatibility fest fa-
cility which simulates open field testing. The chamber
is lined with absorbing material on as many durfaces
in the chamber as possible to minimize reflectipns and
resonances. The design objective is to redlice the
reflectivity in the test area to — 10 dB or less.

The size, shape and construction of an absorber-lined
chamber can vary considerably. The chambef shape

is a function of the types of tests to be performed, the
size of the device to he tested and-the fr quency

Alternatively, logarithmic frequency steps, with the
same minimum number of frequency steps in each
frequency band, may be used. The values, as agreed
by the users of this part of ISO 11452 shall be docu-
mented in the test report.

If it appears that the susceptibility thresholds of the
device under test are very near the chosen test level,
these frequency step sizes should be reduced in the
frequency range concerned in order to find the mini-
mum susceptibility thresholds.

range to be covered. Basically, an absorber-lined
chamber consists of a shielded room with absorbing
material on its internal reflective surfaces, optionally
excluding the floor. The minimum size of the room is
determined by the size of the test region needed, the
size of the field generation device and the clearances
required between them and the largest device that is
to be tested. To create the test region, the absorber,
field generation system, and chamber shape are
selected to reduce the amount of extraneous energy
in the test region below a minimum value which will
give the desired measurement accuracy.
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4.2 Instrumentation

4.2.1 Field generating device

The field generating device shall be an antenna. Any
commercially available antenna set (including high
power baluns if appropriate) which is capable of
radiating the specified field strengths at the device
under test with the available power may be used.

The co

ISO 11452-2:1995(E)

Power shall be applied to the device under test via a
5 uH/50 Q artificial network.

4.3.2 Location of field generating device

The phase centre of any antenna shall be 1 m above
the floor. No part of any antenna radiating elements
shall be closer than 0,25 m to the floor.

The radiating elements of the field generating devices
shall not be closer than 0,5 m to any absorbent ma-

ing deVice shall be such that the generated field can
be poldrized in the mode specified in the test plan.

422 onitoring of the device under test

Test eduipment, appropriate to the test power levels,
requirefl to monitor the operation of the device under
test shpll be coupled to the control centre by fibre-
optic links or high resistance leads.

Any elgctrical connection of a monitoring device to the
device under test may cause malfunctions of the de-
vice under test. Extreme care shall be taken to avoid
such an effect.

4.2.3 Field probes

Field probes should be isotropic. The transmission
lines frpm the probes should be either very high)re-
sistancg or fibre-optic links.

4.3 Tlest set-up

4.3.1 [nstallation of the device under test

Examples of the test configuration are shown in fig-
ures 1 to 3. The device under test with standard test
wiring harness and actual or simulated loads shall be
used irl the test. The device under test, test harness
and other peripherals which are part of the test are
placed pn a test bench. The length of the test harness
shall be (175'+ 0,075) m. The wiring type is defined
by the pcidal system application and requirement.

tenal and shall not be closer than 1,6 m to the wall
of the chamber.

The distance between the antenna ampd the wiring
harness shall be (1 + 0,01y m. Thig distance is
measured from

— the phase centre_of‘the biconical antenna;
— the nearest part of the log periodic antenna;

— the nearest part of the horn antenna

The phase centre of the antenna shall Qe in line with
the. centre of the wiring harness.

4.3.3 Test bench description

The test shall be performed inside an @bsorber-lined
chamber on a table with either non-metdllic or metallic
surface (see 4.3.3.1 and 4.3.3.2 respect|vely).

The use of non-metallic or metallic table may induce
significant differences in test results. The type of test
bench shall be specified in the test plan|and recorded
in the test report.

4.3.3.1 Non-metallic table

The table shall be constructed of non-métallic material
0,9 m above the floor (either metallic| or absorber-
lined). The system under test shall not pe connected
to the chamber ground.

4.3.3.2 Metallic table

The faces of the device under test shall be located at
a minimum distance of 100 mm from the edge of the
ground plane. All leads and cables shall be a minimum
of 100 mm from the edge of the ground plane and the
distance to the ground plane (from the lowest point
of the harness) shall be (50 *') mm above the
ground plane.

The device under test shall be placed at
(100 £ 5) mm from the longitudinal line of the wiring
harness (see figure 1).

The table shall be metallic or a table with a metallic
top. The metallic surface shall be constructed from
copper, brass or galvanized steel.

The minimum thickness of the metallic surface shall
be 0,5 mm. It shall be 2,25 m? or larger in area with
the smaller side no less than 0,75 m. The height shall
be 0,9 m above the floor of the shielded enclosure.

It shall be bonded to the wall of the shielded room at
not more than 300 mm intervals to achieve a bonding
resistance less than 2,5 mQ.


https://standardsiso.com/api/?name=5ab405b5c6766af2b0d6b13f17f71b19

ISO 11452-2:1995(E)

© ISO

Dimensions in millimetres

10
Y
oo |

500 min

1000

500 min

1500 min

7277272727772 %

a) Top view (horizontal polarization)

N\

7

2257277777777

NN

900 min 1000 |
500 min
100
1
/ A
o
wn
N o
o
o
o £ -~
S €
2
N
4
b) Side view {vertical polarization)
Key
1 Signal generator 6 Device under test
2  Amplifier 7 Wiring harness (power and signal lines)
3 Bulkhead connector 8 Artificial network (power lines)
4 Double shielded coaxial cable 9 Test bench
5 Antenna 10 Typical RF absorber

Figure 1 — Example of test configuration — Biconical antenna
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Wiring harness (power and signal lines)
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Figure 2 — Example of test configuration — Log periodic antenna
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Figure 3 — Example of test configuration — Horn antenna
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4.3.4 Test actuators and monitors

The device under test shall be operated as required in
the test plan by actuators which have a minimum ef-
fect on it, e.g. plastics blocks on the push-buttons,
pneumatic actuators with plastics tubes. Connections
to equipment monitoring electromagnetic interference
reactions of the device under test may be ac-
complished by using fibre-optics, or high resistance
leads. Other types of leads may be used but require
extreme_care to _minimize interactions. The orien-

ISO 11452-2:1995(E)

If the standing wave ratio (SWR) in the test system
can be demonstrated to be less than 1,2:1, then for-
ward power may be used as the reference parameter

to establish the test level.

Electromagnetic field shall be generated, as required,

with the specified antenna. Care should

be taken that

the test equipment is not affected by the test signals.

The specific field strength and polarization shall be
calibrated prior to the actual testing by substituting a

tation, |ength and location of such leads shall be
carefully documented to ensure repeatability of test
results.

5 Test procedures

5.1 Test plan

Prior to[performing the tests, a test plan shall be pre-
pared; it shall include interface test points, mode of
operatign for the device under test, acceptance cri-
teria fof the device under test, and any special in-
structions and modifications of the standard test.
Each dgvice under test shall be verified under the
most sfgnificant conditions, i.e. at least in stand-by
mode and in @ mode where all the actuators can be
excited

5.2 Test methods

CAUTIQN — Hazardous voltages and fields may
exist wiithin the test area. Take care.to-ensure that
the requirements for limiting the~exposure of hu-
mans tp RF energy are met.

The field may be determined aCcording to one of the
two mgthods in 5.2.1 and-5:2.2.

5.2.1 Substitution-.method

Examples for.test configurations are shown in figures
1to 3.

field measuring device with
(100 £ 10) mm above the mid-point)of
ness and at (1 000 + 10) mm fremJthe
tenna. The field strength shallcbe calibr.
horizontal and vertical polariZatjons.

its sending element

the test har-
radiating an-
hited for both

After calibration, substitute the field measurement
device by the device uUnder test and i{s associated

peripherals. The test’is conducted by s

bjecting the

device under test.to the test signal based on the cali-
brated value &5 predetermined in the tgst plan. The

device undef test shall be oriented in ea
plane tg)determine maximum susceptibi

5.2.:2° Closed-loop levelling method

Examples for test configurations are sho
1to 3.

This method is different from the substit
in that during the actual test, the electric

h orthogonal
ity.

wn in figures

Lition method
field strength

measured by the field measurement device is fed
back to the signal generator either to ifcrease or to

decrease the field strength until the p
test severity level is achieved.

Electromagnetic fields shall be genera
specified antenna according to the
specified in 4.3.2.

edetermined

ed with the
configuration

Placement of the probe is critical to reddice measure-

ment errors. If the probe is placed ne
nuity, such as a sharp bend or corne
bench, or near a resonant cable or cor
resulting measurement could be in er

ir a disconti-
of the test
nponent, the
pr by a sub-

The substitution method s based upon the use of net
power as the reference parameter used for calibration
and test.

Measurements using the substitution method can be
affected by coupling between the antenna and the
device under test as well as by reflected energy.
During the test, the net power shall be maintained
relative to the calibration point up to a limit of 2 dB
increase in forward power.

If the forward power has to be increased by 2 dB or
more, this shall be indicated in the test report.

stantial amount. Unless otherwise specified by the
probe's manufacturer, the probe shall be placed

above a flat surface.

Place the device under test and the associated wiring
harness and loads in the same configuration as

described

in 4.3. Place the field measurement

device with its sensing element (100 + 10) mm
above the mid-point of the test harness and at
(1 000 + 10) mm from the radiating antenna.

The presence of the device under test may affect the

reading of the field probes.
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5.3 Test report equipment, test site, systems tested, frequencies,
power levels, system interactions, type of table and
When required in the test plan, a test report shall be any other relevant information regarding the test.

submitted detailing information regarding the test
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