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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
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 wit
Commissio

Internationd

Draft Intern
Publication

Attention is|
patent right

Internationg
Subcommit

SO, alS0 1ake part I the WOrk. 1S5S0 collaborates closely WIth the mternatonal Electrqg
n (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 member bodies f
as an International Standard requires approval by at least 75 % of the member, bodies casting

drawn to the possibility that some of the elements of this part of 1ISO.11452 may be the s
5. ISO shall not be held responsible for identifying any or all such patent-rights.
ISO/TC 22, Road

| Standard ISO 11452-1 was prepared by Technical Committee

ee SC 3, Electrical and electronic equipment.

This second edition cancels and replaces the first edition (ISO 114521:1995), which has been technically

ISO 11452
electrical di

Part 1:

Part 2:

Part 3:

Part 4:

Part 5:

Part 6:

Part 7:

consists of the following parts, under the general.titte' Road vehicles — Component test me
Sturbances from narrowband radiated electromagnetic energy:

General and definitions

Absorber-lined shielded enclosure
Transverse electromagnetic (TEM)-cell
Bulk current injection (BCI)

Stripline

Parallel plant antenha

Direct radiofrequency (RF) power injection

Annex A folms aqormative part of this part of ISO 11452. Annex B is for information only.

technical
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In recent years, an increasing number of electronic devices for controlling, monitoring and displaying a variety of
functions have been introduced into vehicle designs. It is necessary to consider the electrical and electromagnetic
environment in which these devices operate.

Electrical
equipme
distribute
generate
the norm
mobile rg

The cha
provides
be used
plate test
the use 4
a technig

ISO 1144
values fo

Annex A
annex B
of the oth

Protectio
ISO 1144
vehicle tg

and radio-irequency disturbances occur during normal operation of _many Rems of m
nt. They are generated over a wide frequency range with various electrical characteristies

d to on-board electronic devices and systems by conduction, radiation or both. Narrowb
 from sources on or off the vehicle can also be coupled into the electrical or electronic/syste
al performance of electronic devices. Such sources of narrowband electromagnetic- disturban
dios and broadcast transmitters.

acteristics of the immunity of components to radiated disturbances have ‘te be established.
various test methods for the evaluation of component immunity characteristics. Not all test meq
for a given device under test. For example, stripline, transverse electromagnetic (TEM) cell
methods provide very similar exposure to the device under test. Only.those tests necessary fg
nd mounting location of the device under test need to be included in the test plan. This will he
ally and economically optimized design for potentially susceptible ‘components and systems.

2 is not intended as a product specification and cannot function as one (see A.1). Therefore
I the test severity level are given.

of this part of ISO 11452 specifies a general method for function performance status classifig
explains the principle of constant peak test level."Typical severity levels are included in an an
er parts of ISO 11452,

h from potential disturbances has to“be considered a part of total vehicle validation as g
1, which covers vehicle test methoeds. It is important to know the correlation between lab
sts.

btor vehicle
and can be
and signals
m, affecting
ces include

ISO 11452
thods need
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I replicating
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Road

vehicles — Component test methods for electrical

disturbances from narrowband radiated electromagnetic energy —

Part 1:

Gene

al and definitions

1 Scdg

This part
basic pri

electroni¢

radiated
engine, §

The elec
frequenc
other par

2 Nor

The follo
this part
do not a
possibilit

referencgs, the latest edition of the normative document referred to applies. Members of ISO and IH

registers
IEC 6004

IEC 6004

3 Ter

For the p

pe

nciples of the component tests used in the other parts of ISO 11452 \for determining the
components of passenger cars and commercial vehicles to electrical disturbances from
electromagnetic energy, regardless of the vehicle propulsion system (e.g. spark-ignition en
lectric motor).

romagnetic disturbances considered are limited to continuous narrowband electromagnetic fi

y range (0,1 MHz to 18 000 MHz) is allowed for the immunity testing of the components in
ts of ISO 11452.

mative references
ving normative documents contain proyvisions which, through reference in this text, constitute p
Df ISO 11452. For dated references, subsequent amendments to, or revisions of, any of these
pply. However, parties to agreements based on this part of ISO 11452 are encouraged to inv

of applying the most recent’ editions of the normative documents indicated below. R
of currently valid Internatienal Standards.

0-161, International electrotechnical vocabulary — Electromagnetic compatibility.

0-726, International electrotechnical vocabulary — Transmission lines and waveguides.

ms andwdefinitions

ufposes of all parts of ISO 11452, the following terms and definitions apply.

of 1ISO 11452 specifies general conditions, defines terms, gives practical guidelines and establishes the

mmunity of
harrowband
gine, diesel

Ids. A wide
his and the

rovisions of
publications
pstigate the
or undated
FC maintain

3.1

electromagnetic compatibility

EMC

ability of equipment or system to function satisfactorily in its electromagnetic environment without introducing
intolerable electromagnetic disturbance to anything in that environment

[IEC 60050-161]

3.2

electromagnetic disturbance
any electromagnetic phenomenon which may degrade the performance of a device, equipment or system, or
adversely affect living or inert matter

© ISO 2001 - All rights reserved
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EXAMPLES

[IEC 60050-

3.3

An electromagnetic disturbance may be an electromagnetic noise, an unwanted signal or a change in the
propagation medium itself.

161]

electromagnetic interference

EMI

degradation of the performance of equipment, transmission channel or system caused by electromagnetic

disturbance

NOTE
[IEC 60050

3.4
degradatio
undesired
performanc

NOTE L

[IEC 60050

35

immunity (
ability of a
disturbanceg

[IEC 60050

3.6
(electroma]
inability of
disturbance

qg

N

NOTE
[IEC 60050
3.7

immunity |
maximum |

which it ren;

[IEC 60050

he English words “Iinterterence” and “disturbance™ are often used Indiscriminately.

161]

h (of performance)
Heparture in the operational performance of any device, equipment or system from its

a)

he term “degradation” can apply to temporary or permanent failure.
161]

o adisturbance)
device, equipment or system to perform without degradation in the presence of an electro

161]

hnetic) susceptibility

h device, equipment or system to perform without degradation in the presence of an electro
busceptibility is the lack of immanity.

161]

bvel

bvel of a given electromagnetic disturbance incident on a particular device, equipment or s

ains capable of operating at a required degree of performance

161

intended

magnetic

Imagnetic

stem for

3.8
narrowban

d emission

emission which has a bandwidth less than that of a particular measuring apparatus or receiver

[IEC 60050-

3.9
broadband

161]

emission

emission which has a bandwidth greater than that of a particular measuring apparatus or receiver

[IEC 60050-

161]
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3.10

(electromagnetic) radiation

phenomenon by which energy in the form of electromagnetic waves emanates from a source into space; energy
transferred through space in the form of electromagnetic waves

NOTE By extension, the term “electromagnetic radiation” sometimes also covers induction phenomena.
[IEC 60050-161]
3.11

coupling
means of device for transferring power between systems

NOTE Adapted from IEC 60050-726.

3.12
standingd wave ratio
SWR
voltage $tanding wave ratio
VSWR
ratio, along a transmission line, of a maximum to an adjacent minimum magnitude’of a particular field cqmponent of
a standing wave

NOTE Adapted from IEC 60050-726.

3.13
polarization (of wave or field vector)
property jof sinusoidal electromagnetic wave or field vector déefined at a fixed point in space by the dirgction of the
electric fipld strength vector or of any specified field vector,\when this direction varies with time

=

NOTE 1 | The property may be characterized by the locus-described by the extremity of the considered field vectq
NOTE 2 | Adapted from IEC 60050-726.

3.14
shielded| enclosure
screene@ room

mesh or |[sheet metallic housing desighed expressly for the purpose of separating electromagnetically|the internal
and extefnal environment

[IEC 60050-161]
3.15

ground ﬂ‘reference) plane
flat cond{ictive surface whose potential is used as a common reference

[IEC 60050-161]

3.16

stripline

terminated transmission line consisting of two parallel plates between which a wave is propagated in the transverse
electromagnetic mode to produce a specified field for testing purposes

[IEC 60050-161]

© ISO 2001 - All rights reserved 3
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3.17
transverse
TEM mode

electromagnetic mode

mode in which the longitudinal components of both the electric and magnetic field strength vectors are everywhere

zero

NOTE

3.18
transverse
TEM cell

Adapted from IEC 60050-726.

enclosed sy
mode to prq

[IEC 60050

3.19
current prg
device for
significant i

[IEC 60050

3.20

dual direct
four-port dg
wave in an

the latter wave being dependent upon that of the former

NOTE A
3.21
artificial nqg
AN
network ing
specified lo
from the po

NOTE L

3.22
parallel plg
electric field

electromagnetic cell

STemT, Oftem a rectanguiar coaxiat tine, T whicia wave 1S propagated i the ransverse efectr
duce a specified field for testing purposes

161]

be

measuring the current in a conductor without interrupting the conductor and without in
mpedance into the associated circuits

161]

onal coupler
vice consisting of two transmission lines coupled together in such a manner that a single
one transmission line will induce a single travelling wave in the other, the direction of prop3

dapted from IEC 60050-726.

twork

erted in the supply leads of the(device under test which provides, in a given frequency
ad impedance for the measurement of disturbance voltages, and which isolates the device U
ver supply in that frequency range

his term is used in all parts 'of ISO 11452 except ISO 11452-7.

te antenna
-generating antenna with a set of parallel arms

3.23
absorber-li
shielded en

-

NOTE

3.24

ned shielded enclosure
closure/screened room with radio frequency-absorbing material on its internal ceiling and walls

nagnetic

troducing

travelling
gation of

range, a
nder test

| retstort fre-froort . . | |

bulk current
total amount of common mode current in a harness

3.25
broadband
BAN

artificial network

the floor.

device used in power, signal and control lines that presents a controlled impedance to the device under test over a
specified frequency range while allowing the device under test to be interfaced to its support system

NOTE

This term is used in ISO 11452-7.
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3.26
amplitud
AM

ISO 11452-

e modulation

1:2001(E)

process by which the amplitude of a carrier wave is varied following a specified law, resulting in an AM signal

3.27

forward power

power su

3.28
reflected

pplied by the output of an amplifier or generator

power

power re

3.29
net pow
forward g

4 Gel

The test
componsg
provided
than rest

Certain
frequenc

Electroni
(RF) sign
of unmo
modulatg
informati

A single
for users
function

presente

lected by the load due to impedance mismatch between the transmission line and the load

Br
ower minus reflected power

eral aim and practical use

methods, procedures, test instrumentation and levels specified inISO 11452 are intended
nt specification for electrical disturbances by narrowband radiated electromagnetic energy.
for mutual agreement between vehicle manufacturers and component suppliers intended to &
fict.

levices are particularly susceptible to some characteristics of electromagnetic disturbanc
y, severity level, type of coupling or modulation.

C devices are sometimes more susceptible to-modulated, as opposed to unmodulated, radi
als. The reason is that high-frequency disturbarnces may be demodulated by semiconductors.
Hulated signals, this leads to a continuous shift of, for example, a voltage; in the case @
d signals, the resulting low-frequency. fluctuations may be interpreted as intentional signals
bn) and therefore disturb the function.¢f;the device under test more severely.

Standard test may not reveal all the needed information about the device under test. It is thu
of ISO 11452 to anticipate the-appropriate test conditions, select applicable parts of ISO 11453
performance objectives. The-main characteristics of each test method in ISO 11452-2 to ISO
H in Table 1.

to facilitate
A basis is
Assist rather

e, such as

p-frequency
In the case
f amplitude
(e.g. speed

5 necessary
and define
11452-7 are
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Table 1 — Main characteristics of test methods in ISO 11452

Part of ISO 11452 Applicable Coupling to: Test severity Provisions
frequency range parameter and
MHz unit
ISO 11452-2 80 to 18 000 Device under test and Electric field Absorber lined shielded
Absorber lined shielded wiring harness (V/m) enclosure required
enclosure
1ISO 11452-3 0,01 to 200 Device under test and Electric field Device under test and/or
TEM cell wiring harness or device (V/m) wiring harness size
ce Under test Titaton

ISO 1145214 1 to 400 Wiring harness Current Shieldedenclpsure
Bulk currert injection (mA) required
ISO 1145215 0,01 to 400 Wiring harness and/or Electric field Shielded enclpsure
Stripli device under test (V/m) recommended;|device

fipline under test size limitation
ISO 1145216 0,01 to 200 Device under test and Electric field Shielded enclpsure

wiring harness (V/m) recommended

Parallel plafe antenna
1ISO 1145217 0,25 to 400 Wiring harness Power Influence of isolator on

. S (W) device under tedgt sensor
Direct RF gower injection signals

5 Generlal test conditions

5.1 Gengral

Unless othgrwise specified, the following test canditions are common to all parts of ISO 11452;
— test temperature;

— supply |voltage;

— moduldtion;

— dwell time;

— frequency steps;

— definitipn of test severity level;

— test signal quality.

NOTE The use of the same parameters as those used for the vehicle test methods given in the corresponding parts of
ISO 11451 will achieve better correlation.

5.2 Test temperature

The ambient temperature during the test shall be (23 £ 5) °C. If another value is agreed by users of ISO 11452 , the
value shall be recorded in the test report.

6 © 1SO 2001 — Al rights reserved
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5.3 Supply voltage
The supply voltage during the test shall be (13,5%0,5) V for 12 V electrical systems and (27 £1) V for 24 V

electrical systems. If other values are agreed by the users of ISO 11452, the values shall be recorded in the test
report.

5.4 Modulation

The characteristics of the devices under test determine the type and frequency of modulation to be used. If no
values or specific modulation techniques are agreed between the users of ISO 11452, the following shall be used:

— unmpdulated sine wave (CW);

— sine|wave amplitude modulated (AM) by 1 kHz sine wave at 80 % (see annex B).

5.5 Dwell time

At each frequency, the device under test shall be exposed to the test level for the-minimum response tjme needed
to contro| it. In all cases, this exposure time shall be no less than 1 s.

5.6 Frequency step sizes
All tests in 1ISO 11452 shall be conducted with linear frequency step sizes no greater than those given in Table 2, or

in logarithmic frequency steps with the same minimum number of\steps in each frequency band. The step sizes
agreed upon by the users of ISO 11452 shall be documented in the'test report.

Table 2 — Frequency step sizes

Frequency band Maximum fr_equency
step size
MKz MHz
>0,01to<0,1 0,01
>0,1tog1 0,1
>1to<10 1
>10to < 200 2
> 200 to < 1000 20
>1 000 to < 18 000 200

1 ot tho daloiliey o+l hald £ £l ol H &l + + + +la I + 4|
If It appe To UIat Uit OUOLTULIVITILYy T OoTTUTUS UT UNTC UTVILT UTTUutTT ICol Alrt vlTy TiTalr tU Uit CITUOSTTT tTot |eVe|, these

frequency step sizes should be reduced in the frequency range concerned in order to find the minimum
susceptibility thresholds.

5.7 Definition of test severity levels

The user should specify the test severity level or levels over the frequency range. The concept of function
performance status classification is detailed in annex A. For both the substitution and closed loop levelling
methods, and for tests with unmodulated and amplitude modulated signals, the test severity levels of 1SO 11452
(electric field, current or voltage) are expressed in terms of the equivalent root-mean-square level value of the
unmodulated wave.

© 1SO 2001 - All rights reserved 7
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Both these methods use a constant peak test level for tests with unmodulated and amplitude modulated signals.
The relationship between amplitude modulated net power and unmodulated net power results from this principle

(see annex

B).

PAM=[(2+m2)/2(1+m)2:| Pew

where

Pam

is the amplitude modulated net power;

Pcw
m

EXAMPLE
with a 28 V/n

6 Instry

6.1 Artif

For modulg
application.

Where som

load, provid
band under

6.2 Grou

Establishing
followed.

The groung
thickness: (

When requi
placed

bonded

is the unmodulated net power;
is the modulation index (0 < m< 1).
A test severity level of 20 V/m means that the unmodulated and amplitude modulatédytésts will be

N peak value.

mentation

cial loads

testing, it is desirable that the module be connected to the sensors and loads used in its p|

e loads and sensors may not be convenient to use, it is acceptable to use an electrically ¢
ed this artificial load has the same impedance-gharacteristics as the actual device over the f
test. For example, a motor could be replaced\with a network of two resistors, inductor and cap

nding and shielding

uniform measurement conditions-at radio frequencies requires that specific grounding pral

plane shall be made of copper, brass or galvanized steel, and shall have the following
,5 mm. For the length@nd width, refer to each individual part of ISO 11452.

red for an individdalh test method, the device under test, artificial networks and terminating loads
on a ground-plane,

to the ground plane as in its intended installation, and

conducted

roduction

quivalent
requency
hcitor.

ctices be

Mminimum

5 shall be

not oth

prwise grounded, unless this is required in the device under test installation instructions. No sh

ielding is

to be used other than that specified in the installation instructions.

6.3 Power supply

The power supply shall have an internal resistance, Rg, of less than 0,01 Q d.c. and an internal impedance of Zg =
Rs for frequencies of less than 400 Hz. The output voltage shall not deviate by more than 1V from zero to
maximum load (including inrush current) and shall recover 63 % of its maximum excursion within 100 pus. The
superimposed ripple voltage, Ug, shall not exceed 0,2 V peak to peak and shall have a maximum frequency of

400 Hz.

© 1SO 2001 — All rights reserved
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If a standard power supply (with sufficient current capacity) is used in bench testing to simulate the battery, it is
important that the low internal impedance of the battery also be simulated.

When a battery is used, a charging source is needed to achieve the specified reference levels.

Ensure that the charging source does not affect the test.

6.4 Test signal quality

In the frequency range limited by the bandwrdth of both the ampllfler and the antenna (transducer) in use, the

! 3 3 arrier wave
unless o herwrse specn‘red for a partrcular test method orin the test plan. Th|s charactenstrc is to be erified only
during cdlibration testing.

7 Tegt procedure

7.1 Tept plan

Prior to performing the tests, a test plan shall be drawn up which shall include;
— devige under test test severity levels;

— devige under test monitoring conditions;

— frequiency band(s);

— metIod(s) to be used,;

— devige under test mode of operation;

— devige under test acceptance criteria,

— polafization;

— devige under test orientation;

— antepna location;

— test feport content;

— any ppecial instructions and changes from the standard test.

Some of the aboveg.items might not be applicable to all test methods.

7.2 Test-methods

7.2.1 General

CAUTION — Hazardous voltages and fields can exist within the test area. Take care to ensure that the
requirements for limiting the exposure of humans to RF energy are met.

The following two methodologies are used in certain parts of ISO 11452.

© ISO 2001 - All rights reserved 9
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7.2.2 Sub

stitution

The substitution method is based upon the use of net power as the reference parameter for calibration and testing.
With this method, specific test level (electric field, current, voltage or power) shall be calibrated prior to the actual

testing.

The test is conducted by subjecting the device under test to the test signals based on the calibrated values as
predetermined in the test plan.

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 a 2 dB increase in forward power. If the forward power has to be increase

or more, thi

If the voltag
reference p

The net po
following fo

I:)net =

where
I:)net cal
ltss

| cal

k

7.2.3 Clo
During actu

using a cali
until the pre

7.3 Calil

Calibration
versus freq

5 shall be indicated in the test report.

e standing wave ratio (VSWR) in the test system is less than 1,2:1, forward power may be us
Arameter to establish the test level.

ver required to provide a specific test signal relative to a calibration leve| can be obtained

mula:
]k

is the net power by calibration;

I
tss
I:)net cal (

I cal

is the test signal severity level;
is the calibration level,

is a factor, equal to 1 for power_test’ levels, and equal to 2 for electric field, current or vo
levels.

ted loop levelling
al testing with the device under test, the test level (electric field, voltage, current or power) is 1

brated device and fed)back to the signal generator in order to either increase or decrease the
determined levelisiachieved.

ration

shall be performed in accordance with the requirements of each individual test method. The
Llency ‘'data shall be established using an unmodulated sine wave signal. The method and r

i by 2 dB

Pd as the

from the

tage test

neasured
test level

test level
psults for

each calibrd

tion shall also be documented in the test report

7.4 Device under test immunity measurement

The test procedure shall be carried out as follows.

a)

At each frequency, increase the level, linearly or logarithmically, up to the chosen test level. The rate of

increase of the test level shall be controlled so that excessive overshoot does not occur. The test level
parameter is field strength, voltage, current or power, as applicable to the particular test.

b)

shall be 1 s minimum).

10

Maintain the test level for the minimum response time needed to exercise the device under test (exposure time

© 1SO 2001 — All rights reserved
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c) Decrease the test level by at least 20 dB before moving to the next frequency. The rate of decrease of the level
shall be controlled to avoid unreproducible susceptibilities.

NOTE Turning off the signal generator can cause unrepeatable susceptibilities of the device under test.

d) Move to the next frequency.

7.5 Testreport

As required by the test plan, a test report shall be submitted detailing information regarding the test equipment, test
set-up, systems tested, frpnlllnnr*incl power levels system interactions and any ather infarmation relevant to the

test.
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Annex A
(normative)

Function performance status classification

A.1 General

This annex
automotive
appropriate
the individu

It must be ¢
appropriate
the deviceg
optimized d

It should al
one. It shol
no specific
manufactur
agreement
determined
under the ir

A.2 Esse

A.2.1 Gerj

Three elements are required to detefmine an FPSC (see A.2.2 to A.2.4). These may be applig

electromag

A.2.2 Tes

This eleme
method. It U

electronic devices when using the test methods and under the test conditions given inA4SO 11
test signals and methods, functional status classification and test signal severity levels.are sp
bl parts of ISO 11452.

mphasized that components or systems shall only be tested under those conditions, as specif
parts of ISO 11452, which represent the simulated automotive electromagnetic environments
would be subjected were they in actual use. This will help to ensure-a_technically and eco
esign for potentially susceptible components and systems.

50 be noted that this annex is not intended to serve as a produet specification and cannot fu
Id be used in conjunction with a test procedure specified inthe/relevant part of ISO 11452. T|
values for the test signal severity level are included, since“they are to be determined by th
br and component supplier. Nevertheless, by conforming'to this annex, and by careful applic
between manufacturer and supplier, the functional status requirements for a specific devic
This annex can, in fact, serve as a statement of howa particular device could be expected t(
fluence of the specified test signals.

ntial elements of function performance status classification

eral

hetic disturbance immunity test procedures given in ISO 11452.

f signal and method

Nt provides the reference to respective test signals applied to the device under test for the ch
sually refers;to a specific test procedure, i.e. to the appropriate part of ISO 11452.

A.2.3 Fu

This elem

ctional'status classification

specifies a general method for the function performance status classification (FPSC) of the fur|\ctions of

452. The
ecified in

ed in the
to which
nomically

nction as
herefore,
e vehicle
ation and
P can be
perform

ed to all

psen test

environment.

omagnetic

Class A: all functions of a device or system perform as designed during and after exposure to a disturbance.

Class B: all functions of a device or system perform as designed during exposure; however, one or more of

them may go beyond the specified tolerance. All functions return automatically to within normal limits after
exposure is removed. Memory functions shall remain class A.

automatically to normal operation after exposure is removed.

12

Class C: one or more functions of a device or system do not perform as designed during exposure but return
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— Class D: one or more functions of a device or system do not perform as designed during exposure and do not

return to normal operation until exposure is removed and the device or system is reset by a simple
“operator/use” action.

— Class E: one or more functions of a device or system do not perform as designed during and after exposure
and cannot be returned to proper operation without repairing or replacing the device or system.

A.2.4 Test severity level

This element contarns the specification of the severlty level of essentlal test parameters The test signal severity
level is t Py a given test
method. [The devrce under test shall perform accordrng to its classification of functronal status durrng and after the
test. Typ|cal severity level selection tables are included in annexes to the parts of ISO 11452. If theivallies listed in
an annex are determined to be inappropriate, a new value shall be agreed between vehicle manufacturer and
compongnt supplier, and shall be recorded in the test report.

A.3 lllystration of function performance status classification

Tables i an annex to each of the other parts of ISO 11452 give the suggested‘test levels and the frequ¢ncy bands,
as per Tables A.1 and A.2.

Table A.1 — Suggested test severity levels: schéme of presentation

Test severity level Valuéqelg. VIm, mA, W)
I
1]
1|
v
v Specific val_ue agreed between the users of this part of
ISO 11452 if necessary.

Table A.2 — Frequency bands

Frequency band Freque\rﬂw;;zl range
F1 >.to<..
E2 >.to<...
E3 >...10<
E4 >..to<....
F5 > to<.....

© 1SO 2001 - All rights reserved 13


https://standardsiso.com/api/?name=bf8a390a449a1f70dc4c86e96e691086

