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Foreword

ISO (the International Organization for Standardization) is

federation of national standards bodies (ISO member bodig
of preparing International Standards is normally’ carried out
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ISO/TC 22, Road vehicles, Subcommittee SC 3, Electrical a
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Annex A forms an integral part of this part of ISO 11452. Annexes B and

C are for information only.
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Road vehicles — Electrical disturbances

by Trrewband—lﬁad}ﬂed—elememagneﬂc—ene&m/—— i
Component test methods —

Part 7:

Direct radio frequency (RF) power injection

1 Scppe

This paft of ISO 11452 specifies direct RF power in-
jection [tests for electromagnetic immunity of elec-
tronic cpmponents of passenger cars and commercial
vehicleg, regardless of the propulsion system (e.g.
spark-ignition engine, diesel engine, electric motor).
The elgctromagnetic disturbance considered incthis
part of SO 11452 is limited to continuous narrowband
electromagnetic fields.

Immunity measurements of complete vehicles are
generally only possible by the vehicle manufacturer,

Therefdre, for research,~’development and quality
control|a laboratory €@easuring method is used by the
manufdcturer.

ISO 11452-1-specifies general test methods, defi-
nitions,| practical use and basic principles of the test
procedure

IEC and SO maintain registers of clirrently valid
Interhational Standards.

SO 7637-1:1990, Road vehicles — Eledtrical disturb-
ance by conduction and coupling — Part |1: Passenger
cars and light commercial vehicles with \nominal 12 V
supply voltage — Electrical transient conduction along
supply lines only.

ISO 7637-2:1990, Road vehicles — Eledtrical disturb-
ance by conduction and coupling — Part 2: Commer-
cial vehicles with nominal 24 V supply voltage —
Electrical transient conduction along |supply lines
only.

ISO 11452-1:1995, Road vehicles — Electrical dis-
turbances by narrowband radiated eldctromagnetic
energy — Component test methods —| Part 1: Gen-
eral and definitions.

3 Test conditions

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions
of this part of ISO 11452. At the time of publication,
the editions indicated were valid. All standards are
subject to revision, and parties to agreements based
on this part of ISO 11452 are encouraged to investi-
gate the possibility of applying the most recent edi-
tions of the standards indicated below. Members of

3.1 Test temperature and supply voltage

The ambient temperature during the test shall be
(23 £+ 5) °C.

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

If other values are agreed to by the users of this part
of ISO 11452, the values shall be documented in the
test report.
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3.2 Frequency range

The upper limit of the test is limited by resonances in
the broadband artificial network (BAN). By using an
appropriate  BAN, a useful frequency range of
0,25 MHz to 400 MHz can readily be achieved.

3.3 Modulation

The test determines the type and frequency of the
modulation. o—valy are MDD o
users of this|part of 1ISO 11452, the following shall be
used:

— no modulation (CW)

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

3.4 Dwell|time

At each freqliency, the device under test shall be ex-
posed to the test level for the minimum response
time needed| to control it. In all cases, this minimum
time of expolsure shall not be less than 2 s.

3.5 Frequpncy step sizes

All tests in this part of ISO 11452 shall be conducted
with frequefpcy step sizes not greater than those
shown in taljle 1.

Table 1 — Frequency step sizes

Maximum
Frequency band .
frequency step size
MHz MHz
>(,25 to <1 0,01
>{1 to <10 1
>10 to <200 2
>200 to <400 20

Alternatively) ogarithmic frequency steps, with the

© ISO

3.6 Test severity levels

The user should specify the test severity levels over
the frequency range. Suggested severity levels are
included in annex C.

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

The power level | of the

10 dB attenuator in ﬁgur 1.

4 Test instrument description and
specification

4.1 Power injection system

Direct RF power‘injection is a techniqud which
couples quantifigble RF power into the opergting de-
vice under test] while eliminating variables rdlated to
wiring hatress length and routing. RF is cougled into
the device under test directly at its connector| pins.

Theé.device under test is connected in the tegt set-up
10" perform its designated functions with anly the
necessary connections made through broadband arti-
ficial networks (BANs). The BAN is a device that pre-
sents a controlled impedance to the device urder test
over a specified frequency range while allowing the
device under test to be interfaced to its sengors and
loads.

NOTE 1  The series impedance of the BAN may affect
some input signal waveforms.

The procedure may be used to predict the|compa-
tibility of components in the vehicle environment with
respect to radiated and conducted RF energy} includ-
ing conducted transient RF energy. The techpique is
especially useful as a means of isolating the |suscep-
tible circuits within a component and evalualting po-

tential solutions.

same minimum number of frequency step 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 to find the minimum sus-
ceptibility thresholds.

4.2 Instrumentation

Figure 1 shows an example of a set-up of the direct
RF power injection measurement system. If necess-
ary, this test shall be performed in a shielded room.
The spectrum analyser or power meter shall be
capable of measuring levels provided by the sampling
device with a tolerance of + 1 dB.
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1) Exposed céntre conductor lead length 50 mm maximum.
2) Lead length 75 mm maximum from BAN to device under test.

Key
1 RF signal generator 8 BAN: one in series with each lead excé¢pt ground
2 R amplifier(s) (10 to 25 W, typical) 9 Device under test
3 Spectrum.analyser or RF power meter 10 RF power meter (for calibration)
4 R} sampling device, 25 W 11 Coaxial transmission line
5 Aftendator 10 dB (double shielded or equivalent)
6 DC blocking capacitor (impedance less than 5 Q 12 Ground wire between device under test
in the whole frequency range) and peripherals
7 Peripherals 13 Programmable controller and data acquisition

equipment (optional)

Figure 1 — Example of RF power injection test configuration
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4.3 Test set-up

At the high frequencies within the range of this test,
it is necessary to keep the leads as short as possible.

The RF power is delivered to the device under test
through a 50 Q, 10 dB attenuator in order to minimize
the effect of reflections at the injection point. A DC
blocking capacitor is inserted at the injection point to
prevent damage to the test equipment by the DC
voltage on the device lead being tested

© ISO

5.2.1 Before each test, calibrate the test stand (see
annex A). Disconnect the injection line from the de-
vice under test injection point and connect it to a
50 Q power meter. Compare the level at the sampling
tee output with the level at the injection line (DC
block) output. The net difference is the correction
factor which shall be factored into the final data. The
sampling tee is susceptible to overload which may
affect the calibration of the test stand. If the cali-
bration factor exceeds + 3 dB, the test stand shall be

5 Test prpcedure

5.1 Test pjan

Prior to perfofming the tests, a test plan shall be pre-
pared, specifying the frequencies, power levels,
modulation, @well time, antennas and locations as
well as the [operation of the vehicle. Each device
under test shpll be verified under the most significant

maintainad

5.2.2 All device under test terminalsDéxcégpt the
ground are injected with RF power jindividually. The
performance requirements of the-device under test
are determined by the test plani~The RF power into
the 10 dB attenuator shall be ncremented in steps
of 0,1 dB, or as defined in the test plan, from|a level
of 10 mW or less.

5.2.3 While the RFpower is being incremented, op-
erate the device‘under test in all modes.

situations, i.e
where all the

52 Testnm

CAUTION —
exist within
the require
mans to RF

All power m
net power.

at least in stand-by mode and in a mode
actuators can be excited.

ethod

Hazardous voltages and fields may.
the test area. Take care to ensure that
ents for limiting the exposure 'of hu-
nergy are met.

pasurements shall be pérformed using

5.2.4 Record the terminal identification, fre:lquency,

RF power.and any interactions that occur du
test.

525
entire frequency range has been tested.

5.3 Test report

When required in the test plan, a test report
submitted detailing information regarding t

ing the

Increment the frequency and repeat until the

thall be
he test

equipment, test site, systems tested, freqencies,
power levels, system interactions and any other rel-

evant information regarding the test.
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Annex A
(normative)

Test set-up calibration procedure

A.2 Determine the calibration value for each test frequency to generate the test level required in the test plan.

A.3 Disconnect the attenuator from the power meter and reconnect it to the blocking capacitor.
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Annex B
(informative)

Broadband artificial network (BAN) design requirements

B.1 Network series impedance requirements

0,25 MHz to 250 MHz 500 © min.
250 MHz to 400 MHz 250 Q min.

B.2 Netwpork bypassing

The supply/lopd end of the BAN shall be bypassed to ground. This may require multiple capacitors to prpvide a
sufficiently low impedance across the frequency range used for the test.

B.3 Current handling capability

Current handling capability shall be included in the parameters of the BAN design. The saturation characteristics
of ferrite or ppwdered iron cores, if used, are a significant factor insthe current handling capability of a BAN.

B.4 Suggested design for 1 A BAN

Toroid cores pre powdered iron; wire may be 0,38 mm?2

Typical bypass capacitors are 0,1, 0,01 and 0,001. uFin parallel.

I__
}_.

- HGFETDECBA =5
1 Ll —ll—O

/r
3

Key

1 Peripheral 4 Measuring device
2 Bypass capacitors Blocking capacitor
3 Common ground reference Device under test

[e) 3 é)]

Figure B.1 — Design
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Table B.1 — Requirements

ISO 11452-7:1995(E)

Number Inductance Q-factor Resonant frequency

Coil Core type of turns uH at 1 kHz MHz

A T-80-26 7 3 04 300

B T-80-26 12 7 1 100

C +-80-26 22 24 2 6

D T-80-26 35 63 4 18

E T7-106-26 41 175 7 75

F T-106-26 60 374 9 30

G T-106-26 75 582 1 15

H T-106-26 100 1025 6 ds
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Annex C
(informative)

Function Performance Status Classification (FPSC)

A detailed explanation of the application of function performance status classification (FPSC) is given in annex A
of ISO 11452F171995:

Table C.1 — Suggested test severity levels

Test severity Value

level W

| 0,1

I 0,2

11 0,3

\Y 0.4

\Y 0,5
Specific_value agreed between the
Vi users of this part of ISO 11452 if

necessary

Table C.2 — Frequeney bands

Frequency band Frequency range
MHz
F1 0,25 to <10
F2 >10 to <30
F3 >30 to <80
F4 >80 to <200
F4 >200 to <400
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