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Foreword 
 
The text of document 77B/339/FDIS, future edition 2 of IEC 61000-4-3, prepared by SC 77B, High 
frequency phenomena, of IEC TC 77, Electromagnetic compatibility, was submitted to the 
IEC-CENELEC parallel vote and was approved by CENELEC as EN 61000-4-3 on 2002-04-01. 
 
This European Standard supersedes EN 61000-4-3:1996 + A1:1998 + A2:2001. 
 
The following dates were fixed: 
 
 – latest date by which the EN has to be implemented 
  at national level by publication of an identical 
  national standard or by endorsement  (dop) 2003-01-01 
 
 – latest date by which the national standards conflicting 
  with the EN have to be withdrawn  (dow) 2005-04-01 

 
Annexes designated "normative" are part of the body of the standard.  
Annexes designated "informative" are given for information only.  
In this standard, annexes J and ZA are normative and annexes A to I as well as K are informative. 
Annex ZA has been added by CENELEC. 

__________ 
 

Endorsement notice 
 
The text of the International Standard IEC 61000-4-3:2002 was approved by CENELEC as a European 
Standard without any modification. 

__________ 
 

Foreword to amendment A1  
 
The text of document 77B/352/FDIS, future amendment 1 to IEC 61000-4-3:2002, prepared by SC 77B, 
High frequency phenomena, of IEC TC 77, Electromagnetic compatibility, was submitted to the 
IEC-CENELEC parallel vote and was approved by CENELEC as amendment A1 to EN 61000-4-3:2002 
on 2002-10-01. 
 
The following dates were fixed: 
 
 – latest date by which the amendment has to be implemented 
  at national level by publication of an identical 
  national standard or by endorsement  (dop) 2003-07-01 
 
 – latest date by which the national standards conflicting 
  with the amendment have to be withdrawn  (dow) 2005-10-01 

 
Annexes designated "informative" are given for information only.  
In this standard, annex K is informative. 

__________ 
 

Endorsement notice 
 
The text of amendment 1:2002 to the International Standard IEC 61000-4-3:2002 was approved by 
CENELEC as an amendment to the European Standard without any modification. 
 

Foreword to Interpretation Sheet 1 
 

This Interpretation Sheet to the European Standard EN 61000-4-3:2002 was prepared by the 
Interpretation Panel of the Technical Committee CENELEC TC 210, Electromagnetic compatibility 
(EMC). The text of the draft was submitted to the Unique Acceptance Procedure and was approved by 
CENELEC on 2004-04-17. 
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INTRODUCTION 

This standard is part of the IEC 61000 series, according to the following structure: 

Part 1: General 
General considerations (introduction, fundamental principles) 
Definitions, terminology 

Part 2: Environment 
Description of the environment 
Classification of the environment 
Compatibility levels 

Part 3: Limits 
Emission limits 
Immunity limits (in so far as they do not fall under the responsibility of the product committees) 

Part 4: Testing and measurement techniques 
Measurement techniques 
Testing techniques 

Part 5: Installation and mitigation guidelines 
Installation guidelines 
Mitigation methods and devices 

Part 9: Miscellaneous 

Each part is further subdivided into sections which are to be published either as International 
Standards or as technical reports. 

This section is an International Standard which gives immunity requirements and test 
procedures related to radiated, radio-frequency, electromagnetic fields.  

Page 5
EN 61000−4−3:2002

Full document details: BS EN 61000-4-3:2002

http://www.avadocuments.com/doc/bs-en-61000-4-3-2002
http://www.avadocuments.com/doc/bs-en-61000-4-3-2002


 

ELECTROMAGNETIC COMPATIBILITY (EMC) – 
 

Part 4-3: Testing and measurement techniques – 
Radiated, radio-frequency, electromagnetic field immunity test 

 
 
 

1 Scope and object 

This section of IEC 61000-4 is applicable to the immunity of electrical and electronic equipment 
to radiated electromagnetic energy. It establishes test levels and the required test procedures. 

The object of this section is to establish a common reference for evaluating the performance of 
electrical and electronic equipment when subjected to radio-frequency electromagnetic fields. 
Testing is not required at frequencies other than those specified in clause 5 of this standard. 
The possible future introduction of new radio services which may degrade the performance of 
electrical and electronic equipment may result in test levels being specified in other frequency 
bands. 

This section deals with immunity tests related to general purposes. Particular considerations 
are devoted to the protection against radiofrequency emissions from digital radio telephones. 

NOTE Test methods are defined in this section for measuring the effect that electromagnetic radiation has on the 
equipment concerned. The simulation and measurement of electromagnetic radiation is not adequately exact for 
quantitative determination of effects. The test methods defined are structured for the primary objective of 
establishing adequate repeatability of results at various test facilities for qualitative analysis of effects.  

This section does not intend to specify the tests to be applied to particular apparatus or 
systems. Its main aim is to give a general basic reference to all concerned product committees 
of the IEC. The product committees (or users and manufacturers of equipment) remain 
responsible for the appropriate choice of the tests and the severity level to be applied to their 
equipment. 

2 Normative references 

The following referenced documents are indispensable for the application of this document. For 
dated references, only the edition cited applies. For undated references, the latest edition of 
the referenced document (including any amendments) applies. 

IEC 60050(161):1990, International Electrotechnical Vocabulary (IEV) – Chapter 161: Electro-
magnetic compatibility 

IEC 61000-4-6:1996, Electromagnetic compatibility (EMC) – Part 4: Testing and measurement 
techniques – Section 6: Immunity to conducted disturbances induced by radio-frequency fields 
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3 General 

Most electronic equipment is, in some manner, affected by electromagnetic radiation. This 
radiation is frequently generated by such sources as the small hand-held radio transceivers 
that are used by operating, maintenance and security personnel, fixed-station radio and 
television transmitters, vehicle radio transmitters, and various industrial electromagnetic 
sources. 

In recent years there has been a significant increase in the use of radio telephones and other 
radio transmitters operating at frequencies between 0,8 GHz and 3 GHz. Many of these 
services use modulation techniques with a non-constant envelope (e.g. TDMA). 

In addition to electromagnetic energy deliberately generated, there is also spurious radiation 
caused by devices such as welders, thyristors, fluorescent lights, switches operating inductive 
loads, etc. For the most part, this interference manifests itself as conducted electrical inter-
ference and, as such, is dealt with in other parts of this standard. Methods employed to prevent 
effects from electromagnetic fields will normally also reduce the effects from these sources. 

The electromagnetic environment is determined by the strength of the electromagnetic field 
(field strength in volts per metre). The field strength is not easily measured without 
sophisticated instrumentation nor is it easily calculated by classical equations and formulae 
because of the effect of surrounding structures or the proximity of other equipment that will 
distort and/or reflect the electromagnetic waves. 

4 Definitions 

For the purposes of this section of IEC 61000-4, the following definitions, together with those in 
IEC 60050(161) apply. 

4.1 
amplitude modulation 
process by which the amplitude of a carrier wave is varied following a specified law 

4.2 
anechoic chamber 
shielded enclosure which is lined with radio-frequency absorbers to reduce reflections from the 
internal surfaces 

4.2.1 
fully anechoic chamber 
shielded enclosure whose internal surfaces are totally lined with anechoic material 

4.2.2 
semi-anechoic chamber 
shielded enclosure where all internal surfaces are covered with anechoic material with the 
exception of the floor, which shall be reflective (ground plane) 

4.2.3 
modified semi-anechoic chamber 
semi-anechoic chamber which has additional absorbers installed on the ground plane 
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4.3  
antenna 
transducer which either emits radio-frequency power into space from a signal source or 
intercepts an arriving electromagnetic field, converting it into an electrical signal 

4.4 
balun 
device for transforming an unbalanced voltage to a balanced voltage or vice versa [IEV 161-04-34] 

4.5 
continuous waves (CW) 
electromagnetic waves, the successive oscillations of which are identical under steady-state 
conditions, which can be interrupted or modulated to convey information 

4.6 
electromagnetic (EM) wave 
radiant energy produced by the oscillation of an electric charge characterized by oscillation of 
the electric and magnetic fields 

4.7 
far field 
region where the power flux density from an antenna approximately obeys an inverse square 
law of the distance. 

For a dipole this corresponds to distances greater than λ/2π, where λ is the wavelength of the 
radiation 

4.8 
field strength 
the term "field strength" is applied only to measurements made in the far field. The 
measurement may be of either the electric or the magnetic component of the field and may be 
expressed as V/m, A/m or W/m2; any one of these may be converted into the others 
NOTE For measurements made in the near field, the term "electric field strength" or "magnetic field strength" is 
used according to whether the resultant electric or magnetic field, respectively, is measured. In this field region, the 
relationship between the electric and magnetic field strength and distance is complex and difficult to predict, being 
dependent on the specific configuration involved. Inasmuch as it is not generally feasible to determine the time and 
space phase relationship of the various components of the complex field, the power flux density of the field is 
similarly indeterminate. 

4.9  
frequency band 
continuous range of frequencies extending between two limits 

4.10 
induction field 
predominant electric and/or magnetic field existing at a distance d < λ/2π, where λ is the 
wavelength and the physical dimensions of the source are much smaller than distance d 

4.11 
isotropic 
having properties of equal values in all directions 

4.12 
polarization 
orientation of the electric field vector of a radiated field 
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4.13 
shielded enclosure 
screened or solid metal housing designed expressly for the purpose of isolating the internal 
from the external electromagnetic environment. The purpose is to prevent outside ambient 
electromagnetic fields from causing performance degradation and to prevent emission from 
causing interference to outside activities 

4.14 
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 [IEV 161-04-31] 

4.15 
spurious radiation 
any undesired electromagnetic emission from an electrical device 

4.16 
sweep 
continuous or incremental traverse over a range of frequencies 

4.17 
transceiver 
combination of radio transmitting and receiving equipment in a common housing 

4.18 
human body-mounted equipment 
equipment which is intended for use when attached to the human body. This definition includes 
hand-held devices which are carried by people while in operation (e.g. pocket devices) as well 
as electronic aid devices and implants 

4.19 
maximum RMS value 
the highest short-term RMS value of a modulated RF signal during an observation time of one 
modulation period. The short-term RMS is evaluated over a single carrier cycle. For example, 
in figure 1b), the maximum RMS voltage is: 

Vmaximum RMS = Vp-p / (2 × 2 ) = 1,8 volts 

4.20 
non-constant envelope modulation 
RF modulation schemes where the amplitude of the carrier wave varies slowly in time 
compared with the period of the carrier itself. Examples include conventional amplitude 
modulation and TDMA 

4.21 
TDMA (time division multiple access) 
a time multiplexing modulation scheme which places several communication channels on the 
same carrier wave at an allocated frequency. Each channel is assigned a time slot during 
which, if the channel is active, the information is transmitted as a pulse of RF power. If the 
channel is not active no pulse is transmitted, thus the carrier envelope is not constant. During 
the pulse, the amplitude is constant and the RF carrier is frequency- or phase-modulated 
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5 Test levels 

5.1 Test levels related to general purposes 

The preferential range of test levels is given in table 1. 

Frequency range: 80 MHz to 1 000 MHz. 

Table 1 – Test levels 

Level Test field strength 
V/m 

1 

2 

3 

x 

1 

3 

10 

Special 

NOTE x is an open test level. This level may be given in the product 
specification. 

 
Table 1 gives details of the field strength of the unmodulated signal. For testing of equipm-
ent, this signal is 80 % amplitude modulated with a 1 kHz sinewave to simulate actual threats 
(see figure 1). Details of how the test is performed are given in clause 8. 

NOTE 1 Product committees may decide to choose a lower or higher transition frequency than 80 MHz between 
IEC 61000-4-3 and IEC 61000-4-6 (see annex H). 

NOTE 2 Product committees may select alternative modulation schemes. 

NOTE 3 IEC 61000-4-6 also defines test methods for establishing the immunity of electrical and electronic 
equipment against radiated electromagnetic energy. It covers frequencies below 80 MHz. 

Interpretation Statement 
The test field strengths are to be applied as stated in Table 1, or as defined in the product 
standard, without any increase to take into account uncertainties in the calibration of the field. 

5.2 Test levels related to the protection against RF emissions 
from digital radio telephones 

The preferred range of test levels is given in table 2 for the frequency ranges from 800 MHz to 
960 MHz and from 1,4 GHz to 2,0 GHz. 

Table 2 – Frequency ranges: 800 MHz to 960 MHz 
and 1,4 GHz to 2,0 GHz 

Level Test field strength 

V/m 

1 1 

2 3 

3 10 

4 30 

x Special 

NOTE x is an open test level. This level may be given in the product 
standard. 
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The test field strength column gives values of the unmodulated carrier signal. For testing of 
equipment, this carrier signal is 80 % amplitude modulated with a 1 kHz sine wave to simulate 
actual threats (see figure 1). Details of how the test is performed are given in clause 8. 

If the product is intended to conform only to the requirements of particular countries, the 
measurement range 1,4 GHz to 2,0 GHz may be reduced to cover just the specific frequency 
bands allocated to digital mobile telephones in those countries. In this situation, the decision to 
test over reduced frequency ranges shall be documented in the test report. 

Product committees shall specify the applicable test level for each of the frequency ranges. In 
the frequency range mentioned in both tables 1 and 2, the test need only be performed at the 
higher of the two test levels. 

NOTE 1 Annex A contains an explanation regarding the decision to use sine wave modulation also for tests related 
to protection against RF emissions from digital radio telephones. 

NOTE 2 Annex F contains guidance with regard to selecting test levels. 

NOTE 3 The measurement ranges for table 2 are the frequency bands generally allocated to digital radio 
telephones (annex I contains the list of frequencies known to be allocated to specific digital radio telephones at the 
time of publication). 

NOTE 4 The principle threat above 800 MHz is from radio telephone systems. Other systems operating in this 
frequency range, e.g. radio LANs operating at 2,4 GHz, are generally very low power (typically lower than 100 mW), 
so they are much less likely to present significant problems. 

Interpretation Statement 
The test field strengths are to be applied as stated in Table 2, or as defined in the product 
standard, without any increase to take into account uncertainties in the calibration of the field. 

6 Test equipment 

The following types of test equipment are recommended: 

– Anechoic chamber: of a size adequate to maintain a uniform field of sufficient dimensions 
with respect to the equipment under test (EUT). Additional absorbers may be used to damp 
reflections in chambers which are not fully lined. 
NOTE Alternative methods of generating EM fields include TEM cells and stripline circuits, unlined screened 
rooms, partially lined shielded rooms, and open area test sites. 

These devices have limitations in the size of equipment which can be accommodated in the uniform field, the 
frequency range, or infringement of local regulations. 

Care should be taken to ensure that the conditions of test are equivalent to those in the anechoic chamber. 

– EMI filters: care shall be taken to ensure that the filters introduce no additional resonance 
effects on the connected lines. 

– RF signal generator(s) capable of covering the frequency band of interest and which can be 
amplitude modulated by a 1 kHz sinewave to 80 % depth. They shall have either an 
automated sweep capability of 1,5 × 10–3 decade/s or slower or, in the case of r.f. 
synthesizers, be capable of being programmed with frequency-dependent step-sizes and 
dwell times. They shall also be capable of being set manually. 

 The use of low-pass or band-pass filters may be necessary to avoid problems caused by 
harmonics to equipment which is intended to receive signals for monitoring purposes. 

– Power amplifiers: to amplify signal (unmodulated and modulated) and provide antenna drive 
to the necessary field level. The harmonics and distortion produced by the power amplifier 
shall be at a level less than or equal to 15 dB below carrier level. 

– Field generating antennas (see annex B): biconical, log periodic or any other linearly 
polarized antenna system capable of satisfying frequency requirements. Circularly polarized 
antennas are under consideration. 
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– A horizontally and vertically polarized or an isotropic field strength monitoring antenna with 
dipoles about 0,1 m total length or less, adequate immunity of any head amplifier and opto-
electronics to the field strength to be measured, and a fibre optic link to the indicator 
outside the chamber. An adequately filtered signal link may also be used. 

– Associated equipment to record the power levels necessary for the required field strength 
and to control the generation of that level for testing. 

 Care shall be taken to ensure adequate immunity of the auxiliary equipment. 

6.1 Description of the test facility 

Because of the magnitude of the field strengths generated, the tests shall be made in a 
shielded enclosure in order to comply with various national and international laws prohibiting 
interference to radio communications. In addition, since most test equipment used to collect 
data is sensitive to the local ambient electromagnetic field generated during the execution of 
the immunity test, the shielded enclosure provides the necessary "barrier" between the EUT 
and the required test instrumentation. Care shall be taken to ensure that the interconnection 
wiring penetrating the shielded enclosure adequately attenuates the conducted and radiated 
emission and preserves the integrity of the EUT signal and power responses. 

The preferred test facility consists of an absorber-lined shielded enclosure that shall be large 
enough to accommodate the EUT whilst allowing adequate control over the field strengths. 
Associated shielded enclosures shall accommodate the field generating and monitoring 
equipment, and the equipment which exercises the EUT. This includes anechoic chambers or 
modified semi-anechoic chambers, an example of which is shown in figure 2. 

Anechoic chambers are less effective at lower frequencies. Particular care shall be taken to 
ensure the uniformity of the generated field at the lower frequencies. Further guidance is given 
in annex C. 

6.2 Calibration of field 

The purpose of field calibration is to ensure that the uniformity of the field over the test sample 
is sufficient to ensure the validity of the test results. Modulation is not present during the 
calibration to ensure the proper indication of any field sensor. 

IEC 61000-4-3 uses the concept of a "uniform area" (see figure 3), which is a hypothetical vertical 
plane of the field in which variations are acceptably small. This uniform area is 1,5 m × 1,5 m, 
unless the EUT and its wires can be fully illuminated within a smaller surface; the size of the 
uniform area shall not be less than 0,5 m × 0,5 m (i.e. a four-point grid). 

In the test set-up, the EUT shall have the face to be illuminated coincident with this plane (see 
figures 5 and 6). 

Because it is impossible to establish a uniform field close to an earth reference plane, the 
calibrated area is established at a height no closer than 0,8 m above the earth reference plane 
and, where possible, the EUT is located at this height. 

In order to establish the severity of the test for EUTs and wires which must be tested close to 
the earth reference plane or which have larger sides than 1,5 m × 1,5 m, the intensity of the 
field is also recorded at 0,4 m height, and for the full width and height of the EUT, and reported 
in the test report. 
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The uniform area is calibrated in the empty enclosure. The set-up and positioning of the 
antenna, additional absorber (if used), etc. are recorded and kept. These can then be used in 
the chamber verification that is carried out before each batch of testing (see clause 8). It is 
intended that the full area calibration should be carried out at least annually and when changes 
have been made in the enclosure configuration (absorber replaced, area moved, equipment 
changed, etc.). 

The transmitting antenna shall be placed at a distance sufficient to allow a calibration area of 
1,5 m × 1,5 m to fall within the beam width of the transmitted field. If the area intended to be 
occupied by the face of the actual EUT is larger than 1,5 m × 1,5 m, then the area to be 
occupied by the EUT may be illuminated in a series of tests (“partial illumination”). Either: 

• a calibration shall be performed at different radiating antenna locations so that the 
combined calibration areas cover the area which will be occupied by the face of the EUT; 
the EUT shall then be tested with the antenna in each of these positions successively; 

• or the EUT shall be moved to different positions so that each part of it falls within the 
calibration area during at least one of these tests. 

If a calibration area corresponding to the face of an EUT which is larger than 1,5 m × 1,5 m can 
satisfy the field uniformity requirement, partial illumination need not be applied. 

If the requirements of this subclause can only be satisfied up to a certain limiting frequency 
(higher than 1 GHz), for example because the beam width of the antenna is insufficient to 
illuminate the entire EUT simultaneously, then for frequencies higher than this, the illumination 
method described in annex J shall be used. 

The field sensor shall be at least 1 m from the field generating antenna. A distance of 3 m 
between the antenna and the EUT is preferred. This dimension is taken from the centre of a 
biconical antenna or from the tip of a log periodic antenna. The test report shall state the test 
distance used from the field generating antenna to the calibrated area. 

In case of dispute, measurements at 3 m take precedence. 

A field is considered uniform if its magnitude over the defined area is within –0 dB to +6 dB of 
the nominal value, over 75 % of the surface (e.g. if at least 12 of the 16 points measured are 
within the tolerance). 

For the minimum uniformity area of 0,5 m × 0,5 m, the four points of the grid shall lie within this 
tolerance. 

NOTE At different frequencies, different measuring points may be within the tolerance. 

The tolerance has been expressed as –0 dB to +6 dB to ensure that the field strength does not 
fall below nominal. The tolerance of 6 dB is considered to be the minimum achievable in 
practical test facilities. 

A tolerance greater than +6 dB up to +10 dB but not less than –0 dB is allowed for a maximum 
of 3 % of the test frequencies, provided that the actual tolerance is stated in the test report. In 
case of dispute, the –0 dB to +6 dB tolerance takes precedence. 
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!Generally the calibration of the field in anechoic and semi-anechoic chambers has to be 
performed using the test set up shown in figure 7. The calibration shall always be performed 
with an unmodulated carrier for both horizontal and vertical polarizations in accordance with the 
steps given below. Calibration shall be carried out with a field strength at least 1,8 times as 
high as the field strength to be applied to the EUT to ensure that the amplifiers can handle the 
modulated signal and are not saturated. Denote this calibration field strength by Ec. Ec is the 
value which is applicable only to field calibration. The test field strength Et shall not exceed 
Ec/1,8. 

NOTE 1 Other methods to ensure avoiding saturation may be used. 

Two different calibration methods are described below. These methods are considered to give 
the same field uniformity if they are applied in the right way. 

NOTE 2 The field calibration requirements are fulfilled if a maximum of 3 % of the frequencies does not meet 
the 6 dB criterion but are at least within the tolerance of −0 dB to +10 dB. 

 

6.2.1 Constant field strength calibration method 

The constant field strength of the uniform field shall be established and measured via a 
calibrated field sensor at each particular frequency and at each of the 16 points one after the 
other (see figure 4) using the step size given in clause 8, by adjusting the forward power 
accordingly. 

The forward power necessary to establish the field strength chosen shall be measured in 
accordance with figure 7 and is to be recorded in dBm for the 16 points. 

Procedure to be followed 

a) Position the sensor at one of the 16 points in the grid (see figure 4), and set the frequency 
of the signal generator output to the lowest frequency in the range of the test (for example 
80 MHz). 

b) Adjust the forward power to the field-generating antenna so that the field strength obtained 
is equal to the required test field strength Ec. Record the forward power reading. 

c) Increase the frequency by a maximum of 1 % of the present frequency. 
d) Repeat steps b) and c) until the next frequency in the sequence would exceed the highest 

frequency in the range of the test. Finally, repeat step b) at this highest frequency (for 
example 1 GHz). 

e) Repeat steps a) to d) for each point in the grid." 
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!At each frequency: 

f) Sort the 16 forward power readings into ascending order. 
g) Start at the highest value and check if at least the 11 readings below this value are within 

the tolerance of −6 dB to +0 dB of that value. 

h) If they are not within this tolerance of −6 dB to +0 dB, go back to the same procedure, 
starting by the reading immediately below and so on (notice that there are only five 
possibilities for each frequency). 

i) Stop the procedure if at least 12 numbers are within 6 dB and note the maximum forward 
power out of the numbers. 

NOTE 1 If at a specific frequency, the ratio between Ec and Et is R(dB), where R = 20 log(Ec/Et), then the test 
power Pt = Pc – R(dB). The subscripts c and t refer to calibration and test respectively. The field is modulated in 
accordance with clause 8. 

A description of an example for the calibration is given in K.4.1. 

NOTE 2 At each frequency it has to be ensured that the amplifier used is not saturated. This can best be done by 
checking the 1 dB compression of the system. The amplifier saturation can be checked by using spot frequencies, 
and with frequency steps recommended as follows: 

− 20 MHz from 80 MHz to 200 MHz; 

− 50 MHz from 250 MHz to 1 000 MHz; 

− 100 MHz from 1 400 MHz to 2 000 MHz. 

6.2.2 Constant power calibration method 

The field strength of the uniform field shall be established and measured via a calibrated field 
sensor at each particular frequency and at each of the 16 points one after the other 
(see figure 4) using the step size given in clause 8, by adjusting the forward power accordingly.  

The forward power necessary to establish the field strength at the starting position shall be 
measured in accordance with figure 7 and noted. The same forward power shall be applied for 
all 16 positions. The field strength created by this forward power is to be recorded at each of 
the 16 points. 

Procedure to be followed  

a) Position the sensor at one of the 16 points in the grid (see figure 4), and set the frequency 
of the signal generator output to the lowest frequency in the range of the test (for example 
80 MHz). 

b) Apply a forward power to the field-generating antenna so that the field strength obtained 
equals Ec (taking into account that the test field will be modulated). Record the forward 
power and field strength readings. 

c) Increase the frequency by a maximum of 1% of the present frequency.  
d) Repeat steps b) and c) until the next frequency in the sequence would exceed the highest 

frequency in the range of the test. Finally, repeat step b) at this highest frequency (for 
example 1 GHz). 

e) Move the sensor to another position in the grid. At each of the frequencies used in steps a) 
to d), apply the forward power recorded in step b) for that frequency, and record the field 
strength reading. 

f) Repeat step e) for each point in the grid." 
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!At each frequency: 

g) Sort the 16 field strength readings into ascending order. 
h) Select one field strength as the reference and calculate the deviation from this reference 

for all other positions in decibels. 
i) Start at the lowest value of the field strength and check if at least 11 readings above this 

value are within the tolerance of –0 dB to +6 dB of that lowest value. 
j) If they are not within the tolerance of –0 dB to +6 dB, go back to the same procedure, 

starting by the reading immediately above and so on (notice that there are only five 
possibilities for each frequency). 

k) Stop the procedure if at least 12 numbers are within 6 dB and take from these numbers the 
position where the minimum field strength was obtained as the reference. 

l) Calculate the forward power necessary to create the required field strength in the reference 
position. 

NOTE 1 If at a specific frequency, the ratio between Ec and Et is R(dB), where R = 20 log(Ec/Et), then the test 
power Pt = Pc – R(dB). The subscripts c and t refer to calibration and test respectively. The field is modulated in 
accordance with clause 8. 

A description of an example for the calibration is given in K.4.2. 

NOTE 2 At each frequency it has to be ensured that the amplifier used is not saturated. This can best be done by 
checking the 1 dB compression of the system. The amplifier saturation can be checked by using spot frequencies, 
and with frequency steps recommended as follows: 

− 20 MHz from 80 MHz to 200 MHz; 

− 50 MHz from 250 MHz to 1 000 MHz; 

− 100 MHz from 1 400 MHz to 2 000 MHz." 

The calibration is valid for all EUTs whose individual faces (including any cabling) can be fully 
enclosed by the "uniform area". 

The antennas and cables which have been used to establish the calibrated field shall be used 
for the testing. Since the same antennas and cables are used, the cable losses and antenna 
factors of the field generating antennas are not relevant. 

The exact position, as much as is reasonably possible, of the generating antennas and cables 
shall be recorded. Since even small displacements will significantly affect the field, the same 
position shall be used for testing. 
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