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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 1SO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in

liaison with
Commissio

Internationg

Draft Intern
Publication

Attention is
rights. ISO

Internationd
Subcommit;

This second
ISO 11452
electrical di
Part 1:

Part 2:

Part 3: ]
Part 4:
Part 5:
Part 6:
Part 7:

Annexes A,

h (IEC) on all matters of electrotechnical standardization.
| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part’3.

htional Standards adopted by the technical committees are circulated to the membér bodies f

drawn to the possibility that some of the elements of this part of ISO 11452)may be the subject
Shall not be held responsible for identifying any or all such patent rights.

| Standard 1SO 11452-5 was prepared by Technical Caommittee ISO/TC 22, Road

ee SC 3, Electrical and electronic equipment.

edition cancels and replaces the first edition (ISO 11452-5:1995), which has been technically
consists of the following parts, under the general {itle’ Road vehicles — Component test me
sturbances from narrowband radiated electromagnetic energy:
Seneral and definitions

\bsorber-lined shielded enclosure

fransverse electromagnetic mode (TEM)-cell

Bulk current injection (BCI)

Btripline

Parallel plate antenna

Direct radio frequency (RF) power injection

B and C of thispatt of ISO 11452 are for information only.

technical

br voting.

as an International Standard requires approval by at least 75 % of the member bodies casting & vote.

of patent

vehicles,

revised.

thods for
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Introduction

Immunity measurements of complete road vehicles are generally able to be carried out only by the vehicle
manufacturer, owing to, for example, high costs of absorber-lined shielded enclosures, the desire to preserve the
secrecy of prototypes or a large number of different vehicle models.

For resefmmmmmmm oth vehicle
manufaciurers and equipment suppliers to test electronic components.
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INTERN

ATIONAL STANDARD ISO 11452-5:2002(E)

Road vehicles — Component test methods for electrical
disturbances from narrowband radiated electromagnetic energy —
Part 5:

Stripline

1 Scope

This partjof ISO 11452 specifies stripline tests for determining the immunity of electronic cemponents o

cars and
vehicle p
equipme

a maximyim diameter of one-third the stripline height or less.

The elecfromagnetic disturbances considered are limited to continuous narrowband electromagnetic fiel

2 Noriative reference

The follo
this part
apply. Ha
of applyi
edition of
Internatiq

ISO 1144
electrom

3 Tern

For the p|

4 Test

The user
severity |

commercial vehicles to electrical disturbances from narrowband electromagneticenergy, regar
ropulsion system (e.g. spark-ignition engine, diesel engine, electric motor)., To perform suc
Nt harness is exposed to a disturbance field. This technique is limited to_equipment harnesses,

ving normative document contains provisions which,-through reference in this text, constitute p
wever, parties to agreements based on this part;ef' ISO 11452 are encouraged to investigate th
g the most recent edition of the normative document indicated below. For undated reference
the normative document referred to applies, Members of ISO and IEC maintain registers of cu
nal Standards.

2-1, Road vehicles — Component )test methods for electrical disturbances from narrowba
hgnetic energy — Part 1: General and definitions

ns and definitions

urposes of this part\of1SO 11452, the terms and definitions given in ISO 11452-1 apply.

conditions

s shall_specify the test severity level or levels over the frequency range. See annex B for sug
bvels,

[ passenger
dless of the
h tests, the
which have

s.

rovisions of

of ISO 11452. For dated references, subsequent, amendments to, or revisions of, this publication do not

e possibility
5, the latest
rrently valid

nd radiated

gested test

The useful frequency range of stripline is from 10 kHz to 400 MHz.

Standard

test conditions shall be those given in ISO 11452-1 for the following:

— test temperature;

— supply voltage;

— modulation;

— dwell

— frequ

time;

ency step sizes;

— definition of test severity levels.
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5 Test apparatus

5.1 Stripline

A stripline, ideally, sets up a region of uniform electromagnetic fields. The primary usage of this form of the stripline
is to expose at least 1 m of the wiring harness under the active conductor (see Figure 1).

Dimensions in millimetres

21000 200

=200

200 0

Key
Deyice under test
Wining harness
Peripheral

Terminating resistance
Instylating base
Artificial network(s)
Actjve conductor
Grqund plane

0 N O WDN R

Figure 1 — Example stripline test configuration

5.2 Instriimentation

The instrunjentation shown in Figure 2 is the preferred test set-up above 10 kHz.

5.3 Test set-up

5.3.1 Test configuration
The test configuration should be as shown in Figures 1 and 2.

Install the device under test next to the active conductor, with an edge parallel to it. The distance between the closest
edges of the active conductor and the device under test shall be (200 +(2)0) mm. The distance from any peripheral
device to the closest edge of the active conductor shall be at least 200 mm.

2 © 1SO 2002 — All rights reserved


https://standardsiso.com/api/?name=a3c56e37d80d2cb9c2ca6ec87dae1e64

ISO 11452-5:2002(E)

11

Key
Bignal generator

RF amplifier

Low pass filter

Directional coupler
Btripline

Device under test

Test monitor

[Viring harness in stripline
Power meter F

Power meter R

Control computer

RF termination

© 00 NOoO 0o b WDN PR

el e
N P O

Figure 2 —Test set-up for stripline test

The wiring harness of the device under test{shall be placed on a non-conductive fixture in the centre of the stripline,
parallel tp its major axis, supported 50 mm above the ground plane. Note that the primary function of the fixture is to
lock the ?ositions of the harness and.device under test to ensure the most repeatable results and that jt should be
construcfed with this in mind. The dlength of the longitudinal harness section under the active conductof shall be at
least 1 000 mm (see Figure 1). Deviations of the height above the ground table are only permitted neaf the device
under tegt or the peripheral device or devices.

Place hgrness branchings-to the device under test or to the peripheral devices orthogonally in rel@tion to the
longitudimpal stripline axis-and parallel to the ground plane.

All wires Jn the hatness shall be terminated or open according to the vehicle application. If possible, the actual loads
and actugtors shall be used. The device under test and the peripherals shall be connected to the groupd plane as
specified|for their installation in the vehicle, i.e. metal housings intended to be electrically connected difectly to the
vehicle mass (by screws, rivets, etc.) shall be connected to the ground plane by a low impedance conhection and
devices under test or peripherals not intended to be electrically connected directly to the vehicle mass shall be
placed on an insulating support. This insulating support shall have the same height as the insulating support on
which the wiring harness is installed.

Power shall be applied to the device under testviaa 5 uH/SO () artificial network (AN, see annex C for a schematic).
Depending on its intended installation in the vehicle, the device under test shall be grounded by one of the following
methods.

— If the device under test is remotely grounded (power return line longer than 200 mm), two ANs are required, one
for the positive supply line and the other for the power return line.

— If the device under test is locally grounded (power return line 200 mm or shorter), only one AN is required, for the
positive supply line.

© 1S0 2002 - All rights reserved 3
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Energy radiated from the stripline into the enclosure will result in room resonance, which can cause large errors. This
effect can be reduced significantly by an improved impedance matching of the stripline and by installation of RF-
absorbing material close to the stripline. This material absorbs the energy radiated from the stripline (at frequencies
above the multi-mode frequency) and thereby reduces the influence of any reflections from the walls of the shielded
room. If absorber-lined shielded rooms are used, these measures are redundant.

5.3.2 Posi

tioning of the device under test

5.3.2.1 General

Three test g
device unds
the users of

5.3.2.2 Ex

This test ca
into the dev

5.3.2.3 EX
When it is
active cond
induction in

Care shall
under the a

5.3.2.4 Ex

Both the deyice under test and its harness may be exposed simultaneously to the field of the stripline.
5.3.3 Inpuf/output leads

The power $upply and peripheral déeyices shall be installed outside the shielded enclosure or shielded and
the shieldegl enclosure; exclusively passive peripherals (resistors, capacitors, coils, ferrites, mechanical
etc.) and rafliation-resistant peripherals, may be unshielded and unfiltered in the shielded enclosure.

6 Test pyocedure

6.1 Test plan

onfigurations are possible. Exposure of the wiring harness is the most commonly used. Expos
r test, or exposure of both harness and device under test together, requires special agreement
this part of ISO 11452.

posure of wiring harness only

nfiguration permits the widest frequency range of testing. The RF fields indueced in the harnes
ce under test using the harness wiring as “antennas” for the received signal.

posure of the device under test

esired to determine device-under-test immunity directly, the‘device under test may be placed
ictor with the attached wiring harness exiting at 90° to thé\main axis of the stripline in order to
o the wiring harness.

e taken to ensure that the physical size of the device under test does not exceed one third of t
ctive conductor, as otherwise this might distort the test field.

posure of both device under test and its'wiring harness

ire of the
between

s couple

nder the
minimize

he height

filtered in
switches,

Prior to performing the tests, a test plan shall be generated which shall cover the following:

frequen

method

cy range;
to be used (6.2.2 or 6.2.3);

device under test mode of operation;
device under test acceptance criteria;
device under test test levels;

device under test monitoring conditions;

modulation;
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— test report content (see 6.3);

— any special instructions and changes from the standard test.

Every device under test shall be verified under the most significant situations: i.e. at least in stand-by and in a mode
where all the actuators can be excited.

6.2 Field calibration methods for substitution method

6.2.1 General

CAUTION — Hazardous voltages and fields may exist within the test area. Care shall be taken' to ¢nsure that
the requjrements for limiting the exposure of humans to RF energy are met.

The test field strength may be determined as specified either in 6.2.2 or 6.2.3, with an empty stripline.

6.2.2 Calculation method

The field|strength, F, is calculated as follows:

VP x Z

B+
where
|E| | is the absolute value of the electric field,in Volts per metre;
P is the net power, in watts;
Z is the characteristic impedange of the stripline, in ohms;
h is the height of the active/conductor above the ground plane, in metres.

A small field probe may beused to verify the calculated calibration curve between the net power into the stripline and
the field in the uniform field region.

6.2.3 Fipld strength measurement method

Alternatiyely, the relation between field strength and net power may be determined by placing a calibrated field probe
as close as-pessibleto-the-centre-ofthe-strphinewith-+espeetto-thelengitudinat-andtransverse-axesdraer the active

conductor.

If the device under test or field probe occupies more than one-third of the height between the active conductor and
the ground plane, the test field will be perturbed, resulting in a stronger field than that indicated by the measured net
power.

6.3 Test report

As required by the test plan, a test report shall be submitted detailing information on the test equipment, test site,
systems tested, frequencies, power levels, system interactions and any other relevant information regarding the test.

© 1S0 2002 - All rights reserved 5
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Annex A
(informative)

Stripline design

A 50 2 stripline construction is shown in Figures A.1 to A.4. Dimension [ should be at least 2 m. The ratio of b to h
determines the characteristic impedance, in ohms. If dimension b is greater than h, the following equation applies:

7 120 X w i
%+2,42—0,44>< %—i— (1— %)
where
A s the characteristic impedance of the stripline, in ohms;
b s the width of the active conductor, in millimetres;
h s the height of the active conductor above the ground plane, in niillimetres;
0 s equal to 3,141 59.

Typical striglines are constructed to have an impedance of either"50 {2 or 90 2 with b/h equal to 5 &

respectively
coaxial res
ceramic su
waves. Botli
a reasonab

. The termination may be either a resistive load or-a-tapered matching section terminated i
Stive load. A resistive load may be constructed ofcarbon resistors, conductive strips, thick
pstrate, etc. such that it matches the characteristic impedance of the stripline, minimizing the
ends of the stripline should be “tuned” using.a*network analyzer or time domain reflectometer
y smooth match between the test section,af)the stripline and feed and termination points.

ind 1,83,
h a 50 ()
film on a
standing
0 ensure
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Dimensions in millimetres

<
| /1
s { s
(=]
- o R
L 300

| = 250p mm
b = 740|mm
s = 800|mm
h = 150|mm

Figure A.1 — Bimensions of 50 {2 stripline
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Dimensions in millimetres

2 000 1000

=150
.
.

K
\/\2 l\1

=3 500
X
el o D ® [ [
(=] o
Kl Q@ ® )
\
1
Key
1 Diejectric rods equally spaced as required
2 Registive load

Figure A.2 — Design for90 (2 stripline

8 © 1SO 2002 — All rights reserved


https://standardsiso.com/api/?name=a3c56e37d80d2cb9c2ca6ec87dae1e64

Key

D Ok WN P

ISO 11452-5:2002(E)

A\ctive conductor
Rivets

Brass sheet
Solder

Type N panel connector

Sround plane

Figure A.3{= Detail for stripline design
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Key

a b w N -

10

3

a) Resistor card termination

2

3

b) Thick film resistor termination

Clamps

Active conductor
Ground plane
Resistor cards
Thick film resistor

Figure A.4 — Stripline terminations
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