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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INTEGRATED CIRCUITS -
MEASUREMENT OF ELECTROMAGNETIC EMISSIONS -

Part 8: Measurement of radiated emissions —
IC stripline method

2023

FOREWORD

Thie International Electrotechnical Commission (IEC) is a worldwide organization for standardization com

all
co
in

national electrotechnical committees (IEC National Committees). The object of IEC is to_promote intern
operation on all questions concerning standardization in the electrical and electronic fields. To this er
hddition to other activities, IEC publishes International Standards, Technical Specifications, Technical R4

Publicly Available Specifications (PAS) and Guides (hereafter referred to as "EC Publication(s)").

pr

bparation is entrusted to technical committees; any IEC National Committee intereSted in the subject ded

may participate in this preparatory work. International, governmental and non-goyernmental organizations |

wi
St

h the IEC also participate in this preparation. IEC collaborates closely withi;the International Organizat
hndardization (ISO) in accordance with conditions determined by agreement between the two organizati

The formal decisions or agreements of IEC on technical matters expresS¢as nearly as possible, an interna

co
int
IE

hsensus of opinion on the relevant subjects since each technical committee has representation fr
erested IEC National Committees.

C Publications have the form of recommendations for international use and are accepted by IEC N

Cdmmittees in that sense. While all reasonable efforts aresmade to ensure that the technical content
Publications is accurate, IEC cannot be held responsible“for the way in which they are used or fq

mi

In

Sinterpretation by any end user.

order to promote international uniformity, IEC National Committees undertake to apply IEC Public

transparently to the maximum extent possible in theirmational and regional publications. Any divergence b¢g

an

IE
as
se

IEC Publication and the corresponding national-or regional publication shall be clearly indicated in the

C itself does not provide any attestation of,conformity. Independent certification bodies provide conf
Eessment services and, in some areas, 'access to IEC marks of conformity. IEC is not responsible f
fvices carried out by independent certification bodies.

Alllusers should ensure that they have_the latest edition of this publication.

Nd liability shall attach to IEC ,orits directors, employees, servants or agents including individual exper
mgmbers of its technical committees and IEC National Committees for any personal injury, property dam
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees

ex

benses arising out ofwthe publication, use of, or reliance upon, this IEC Publication or any othq

Pyblications.

At

ention is drawn, to.the Normative references cited in this publication. Use of the referenced publicati

indispensable for.the’correct application of this publication.

At

ention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of

rights. IECsshall not be held responsible for identifying any or all such patent rights.

This
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IEC 61967-8 has been prepared by subcommittee 47A: Integrated circuits, of IEC technical
committee 47: Semiconductor devices. It is an International Standard.

This second edition cancels and replaces the first edition published in 2011. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) frequency range of 150 kHz to 3 GHz was deleted from the scope;

b) e

The fext of this International Standard is based on the following documents:

a

Full i
the 4

The |

This
acco
at w
desc

A list of all parts of the IEC 61967 series, under the general title Integrated circuli

Mead

Futut
stang

The
stabi
spec

—

q

W

reg

tensionof unner usahla freauencv to 68 GHz or hiaher as lona as the defined reauire.
P | Y ) ) |

re fulfilled.

Draft Report on voting

47A/1152/FDIS 47A/1153/RVD

bove table.
anguage used for the development of this International’Standard is English.

document was drafted in accordance with ISOAEC Directives, Part 2, and develop

vw.iec.ch/members_experts/refdocs. The main document types developed by IEC
ibed in greater detail at www.iec.ch/publieations.

urement of electromagnetic emissionhs can be found on the IEC website.

e standards in this series will carry the new general title as cited above. Titles of ex
ards in this series will beUpdated at the time of the next edition.

ity date indicatedyon the IEC website under webstore.iec.ch in the data related t
fic document. Atjthis date, the document will be

confirmed,
ithdrawn;

placed by a revised edition, or

ents

hformation on the voting for its approval can be found in the report on voting indicated in

ed in

dance with ISO/IEC Directives, Part 1 and ISQ/IEC Directives, IEC Supplement, avajlable

are

sting

tommittee has decided that the contents of this document will remain unchanged unfjil the

b the

oo adad
ToTIacury

amet

IMPORTANT - The "colour inside" logo on the cover page of this document indicates that it
contains colours which are considered to be useful for the correct understanding of its
contents. Users should therefore print this document using a colour printer.
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INTEGRATED CIRCUITS -
MEASUREMENT OF ELECTROMAGNETIC EMISSIONS -

Part 8: Measurement of radiated emissions —
IC stripline method

1 cope

The-measurementprocedure—of-This part of IEC 61967 defines a method for measuring the
electfomagnetic radiated emission from an integrated circuit (IC) using an IC stripline-ip-the

ﬁemfaey—m@e—eM%—kHz—&p—te—s—GHz. The IC being evaluated is mounted gn,an EM(Q test
board (PCB) between the active conductor and the ground plane of the IC stripline arrangement.
2 Normative references

The following documents are referred to in the text in such a way that'some or all of their coptent
conslitutes requirements of this document. For dated references;-only the edition cited applies.
For pndated references, the latest edition of the referenced document (including| any
amendments) applies.

IEC 60050-131, International Electrotechnical Vocabulary (IEV) — Part 131: Circuit theory)

IEC 60050-161, International Electrotechnical “Vocabulary (IEV) — Chapter 161: Elgctro-
magnetic compatibility

IEC 61967-1, Integrated circuits — Measurement of electromagnetic emissions—150-kilzto
1-GHz — Part 1: General conditions and definitions

IEC 61000-4-20, Electromagnetic compatibility (EMC) — Part 4-20: Testing and measurejment
techniques — Emissijon-and immunity testing in transverse electromagnetic (TEM) wavegujdes

3 Terms and definitions

For the ‘purposes of this document, the terms and definitions given in IEC 619p7-1,
IEC §0050-131 and IEC 60050-161, and the following apply.

ISO and IEC maintain terminology databases for use in standardization at the following
addresses:

o |EC Electropedia: available at https://www.electropedia.org/

e |SO Online browsing platform: available at https://www.iso.org/obp

3.1

transverse electromagnetic mode

TEM mode

waveguide mode in which the components of the electric and magnetic fields in the propagation
direction are much less than the primary field components across any transverse cross-section
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3.2
TEM

waveguide

open or closed transmission line system, in which a wave is propagating in the transverse
electromagnetic mode to produce a specified field for testing purposes

3.3

IC stripline
TEM waveguide, consisting of an active conductor placed on a defined spacing over an enlarged
ground plane, connected to a port structure on-each either end and an optional shielded
enclosure

Note 1
a speq
plane
shield
closed
see A

3.4
two-
TEM

3.5

ific field for testing purposes between the active conductor and the enlarged ground plane. As enlargedid
the ground plane of the standard EMC test board according to IEC 61967-1 should be used’)An" o
ng enclosure may be used for fixing the IC stripline configuration and for shielding purposes..This lead
version of the IC stripline in opposite to the open version without shielding enclosure. For further inforn
hnex A.

bort TEM waveguide
waveguide with input/output measurement ports at both ends

characteristic impedance

magf

ground plane to the current on either conductor for any gonstant phase wave-front

Note 1
on thg
chara

3.6
prim
elect

Note
mode

4 (

This
IEC ¢
at th
meas
provi

to entry: The characteristic impedance is independent of the voltage/current magnitudes and depend
cross-sectional geometry of the transmission line. TEMM waveguides are typically designed to have 2
teristic impedance. For further information and equation to stripline arrangements, see Annex A.

ary {(field) component
ric field component aligned with thelintended test polarization

to entry: For example, in IC stripline, the active conductor is parallel to the horizontal floor, and the p
electric field vector is vertical at thetransverse centre of the IC stripline.

5eneral

to entry: This arrangement guides a wave propagation in the transverse electromagnetic mode to\pfoduce

round
tional
stoa
ation,

itude of the ratio of the voltage between the activeXconductor and the corresponding

s only
50 Q

Fimary

test method is ;based on the TEM wave guide measurement principle accordi

b stripline/port is related to the electromagnetic radiation potential of the IC and
ured using'a spectrum analyzer or measuring receiver. The intent of this test metho

g to

1000-4-20. Assfripline set-up is used to measure the RF emission of ICs. The RF vdfltage

Il be
is to

de a_quantitative measure of the RF emissions from ICs for comparison or other evaluation.

5 1

5.1

‘est conditions

General

The test conditions shall meet the requirements as described in IEC 61967-1. In addition, the
following test conditions described in 5.2 and 5.3 shall apply.

5.2

Supply voltage

The supply voltage shall be as specified by the IC manufacturer. If the users of this procedure
agree to other values, they shall be documented in the test report.
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5.3 Frequency range

The effective frequency range for the IC stripline is 150 kHz to 6 GHz in combination with the
VSWR characterlstlc <1,25 forf< 3 GHz and < 1 4 for f > 3 GHz.-Fherange-istimited-by-its

< - The upper frequency can be
extended if the IC stripline does not exhibit significant higher order modes over the frequency
range being measured.

NOTE The given VSWR value of 1,4 is based on evolving technical solutions for IC striplines. For accuracy reasons
the VSWR value is targeted as low as possible (e.g. 1,3).

6 estequipment

6.1 General

The {est equipment shall meet the requirements as described in IEC 61967-1CIn7addition, the
test ¢quipment requirements described in 6.2 to 6.5 shall apply.

6.2 | RF measuring instrument

EMI feceivers or 10 kHz for spectrum analyzers in the frequency(range from 150 kHz to 30|MHz
and respectively 120 kHz or 100 kHz above 30 MHz according{to IEC 61967-1. Measurenments
shall[be made with a peak detector and presented in units. of dBuV [for 50 Q system: {(dBm
readings) + 107 = dBpV]. For spectrum analyzers, the frequency band of interest shall be qwept
in calibrated or coupled mode (auto sweep).

A spIctrum analyzer or EMI receiver shall be used. The resolution bandwidth shall be 9 kHz for

6.3 | Preamplifier

Optignally, a 20 dB to 30 dB gain, low noise” preamplifier—might can be used. If used|, the
preamplifier shall be connected directly to,the measurement port of the IC stripline using the
appropriate 50 Q coaxial adapter.

6.4 | IC stripline

Two-port TEM waveguide, consisting of an active conductor placed on a defined spacing|over
an enlarged ground plane, cenhnected to a port structure on-each either end and an opfional
shielfled enclosure. The Spacing between active conductor and ground plane of the IC strjpline
has a default value of6,7 mm. Other spacing can be used but-has-te shall be noted in th¢ test
repoit.

NOTE| A conversion-factor allows comparisons between IC stripline arrangements with different spacing bgtween
active|conductor and ground plane (see Annex A).

This |C_stripline arrangement guides wave propagation in the transverse electromagnetic ode
to prpduce a specific field for testing purposes between the active conductor and the enlarged
ground plane—which-is-preferabhy. As enlarged ground plane, the ground plane of the standard
EMC test board according to IEC 61967-1 should be used. The EMC test board controls the
geometry and orientation of the operating IC relative to the IC stripline and eliminates any
connecting leads within the IC stripline (these are on the backside of the board, which is
opposite to the IC stripline). An optional shielding enclosure may be used for fixing the IC
stripline configuration and for shielding purposes. This leads to a closed version of the IC
stripline as opposed to the open version without shielding enclosure.

For further information, see Annex A.
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6.5 50 Q termination

A 50 Q termination with a VSWR less than 1,1-over-the frequencyrange-of-measurementis
recommended for /< 3 GHz and < 1,2 for /> 3 GHz up to the maximum used frequency shall

be used for the IC stripline 50 Q port not connected to the RF measuring instrument.

7 Test set-up

7.1 General

The fest set-up shall meet the requirements as described in IEC 6196731: In addition, the
following test set-up requirements shall apply.

7.2 | Test configuration

See Figure 1 for IC stripline test configuration. One of the 50 Q- ports is terminated with a|50 Q
load.| The remaining 50 Q port is connected to the specttum” analyzer through the opfional
preamplifier.

Power supply DUT stimulation
and monitor
Spectrum analyzer /
EMI receiver
_Preamplifier EMC Test Port 2
(if necessa& Board (RF connector)

L]

Port 1 f

(RF connector)  |C stripline DUT 500
termination
IEC

Figure 1 — IC stripline test set-up

For further information and cross-section view of the IC stripline arrangement, see Annex A.

7.3 EMC test board (PCB)

The DUT shall be mounted on a PCB according to IEC 61967-1 and in this document. In cases
where |IEC 61967-1 and this document are in conflict, the requirements of this document shall

apply.

The EMC test board is provided with the appropriate measurement or monitoring points to
ensure the correct DUT operation. It controls the geometry and orientation of the DUT relative
to the active conductor and eliminates in case of a closed version of the IC stripline, any
connecting leads within the housing (these are on the backside of the board, which is outside
the housing).
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8 Test procedure

8.1 General

2023

These default test conditions are intended to assure a consistent test environment. If the users

of this procedure agree to other conditions, they shall be documented in the test report.

8.2 Ambient conditions

The definitions for ambient temperature and general condition of IEC 61967-1 are valid.

The pmbient RF noise level shall be verified to be at least 6 dB below the lowest emi
level(s) to be measured. The DUT shall be installed in the test set-up, as used for testing
DUT |shall not be activated (e.g. power supply voltage disabled). A scan shall_bé ma
meagure the ambient noise. A description of the ambient conditions shall be a part of the
repoft.

If thel measured noise floor is excessive, e.g. due to external ambient ndises or the noise
of the measurement system itself, shielded enclosure should beyused. The noise
meagurement system can be improved by using a lower noise preamyplifier.

8.3 | Operational check

Energize the DUT and complete an operational check to assure proper function of the d
(i.e. Run IC test code).

8.4 | Verification of IC stripline RF characteristic

For Verification of the IC stripline RF characteristic, the VSWR value of the empty IC str
with p0 Q load termination at the second port shall be measured and documented in the
repoft. The value shall bedoewerthan4,253n accordance with 5.3.

Esion
The
e to
test

floor
floor

bvice

pline
test

In addition, it is recommended to check also the DUT loaded IC stripline. Before testing, t
stripljne resonances should be determined in accordance with IEC 61000-4-20 with thq
set-ulp including DUT (nstalled and powered off.

he I1C
test

Y 1,.( P’eﬁ . R’”’PW 1.JR
\v 4 Ll

H=

“Ttloss 5 — T
k}sz }%Wd
| Vi |
tput
Ay :10xlog10Lou—J <1dB 1
s Bwd — e (1)
where
Atioss is the transmission loss of loaded IC stripline [dB];
P is the reflected power at input port [W];
Pwd is the forward power at input port [W];
Poutput IS the measured power at output port [W].


https://iecnorm.com/api/?name=575c21fda7030dac8b8496e3b3ce6c47

IEC 61967-8:2023 RLV © IEC 2023 -1 -

Measurements carried out at frequencies where the VSWR and transmission losses Ayjqs
exceed the maximum tolerated values shall be ignored.

8.5

Test technique

With the EMC test board energized and the DUT being operated in the intended test mode,
measure the RF emissions over the desired frequency band.

When using a spectrum analyzer, enable the "Max Hold" function and allow the analyzer to
perform a minimum of three sweeps while the IC code loop executes. The sweep time shall be

grea

er than the IC code loop execution time

NOTE
updat

The "Max Hold" setting on a spectrum analyzer maintains the maximum level of each trace data _poi
bs each point if a new maximum level is detected in successive sweeps.

ht and

When using a receiver, the dwell time for each test frequency shall be greatercthan or equal to

two t

Four
meag
setuy

orienftation in the first measurement. For each of the third and,fourth measurements, the

test

The four sets of data shall be documented in the test report.

9.1

The
folloy

9.2
All m

10 1|

IC en
the |
refer
maxi

mes the IC code loop execution time and record the maximum level detected.

separate emissions measurements are performed resulting in folrysets of data. Thq

first
test

urement is made with the EMC test board mounted in an arbitrary orientation in thg

oard is rotated again to ensure emissions are measured from all four possible orienta

[est report

General

est report shall be in accordance with the requirements of IEC 61967-1. In addition
ving test report requirements shall apply.

Measurement conditions

easurement conditions shall be documented in the test report.

C Emissions reference levels

hissions aceeptance levels, if any, are to be agreed upon between the manufacturers
sers of IGs-and may be selected using the reference level scheme in Annex B. T
ence levels apply to measurements over the frequency range of 150 kHz to-3-GH;
mum-used measurement frequency in units of dBuV.

. The second measurement is made with the EMC test board'\totated 90 degrees fro]n the

EMC
ions.

, the

and
hese
2 the
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Annex A
(normative)

IC stripline description

A.1 General

The IC stripline offers a broadband method of measuring either immunity of a DUT to
generated within the IC strlpllne or radlated em|SS|on from a DUT pIaced within the IC strl

2023

fields
pline.
ns of
ihd of
erse

ipn of

anar
ency

akes
The
d by

ipn of

feed

points of the IC stripline that limits the VSWR to-less-than—+25-up-to-itsrated-frequency the

valuds given in 5.3. In principle there are two version§of IC stripline possible — open and ¢
versipn. The open version uses the common stripline configuration (Figure A.1). At the c

osed
osed

versipn a shielding case is added (Figure A.2). The/active conductor of the IC stripline is tagered
at egch end to adapt to conventional 50 Q coaxial connectors. The requested EMC test hoard

can pe based on a TEM cell board acé¢ording to IEC 61967-1. The first resonan

be is

demgnstrated by a high VSWR over a narrow frequency range. An IC stripline verified for field
genefation to a maximum frequency will also be suitable for emission measurements tg this

RF DUT IC stripline EMC Test
connector active conductor board

-/
/ﬁ

"

Figure A.1 — Cross-section view of an example of an unshielded IC stripline
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u-stripline DUT IC stripline
RF connector housing active conductor EMC test

s
— i

EE >
IEC) 1773/11
RF IC stripline DUT IC stripline EMC test
connector housing active conductor board
IEC

Figure A.2 — Cross-section view of an example of an IC stripline with housing

The maximum usable DUT size’is limited by the IC stripline dimensions. The ratio of [DUT
package height to IC stripline-height is recommended to one third but shall not exceed ong¢ half
accofding to IEC 61000-4-20. In x-y dimension, the package shall not exceed the width of gctive
condpctor by more than,10 %.

NOTE| D field simulations have shown that an uniform field (not more than +0 dB and not less than -3 dB) is pfesent
outside the active«cenductor width geometrical boundary up to a package size which exceeds the width of the[active

condugtor by 10, % at a half of active conductor height [1]1.

The |imitation values for the 6,7 mm IC stripline for example are given in Table A.1| and
Tablg¢ ‘A:2. The active conductor width for the closed version is dependent on the disfance
between active conductor and housing. The complete setup-has-te shall fulfill thereguirements
definitions of 8.4.

Table A.1 — Maximum DUT dimensions for 6,7 mm IC stripline open version

Active conductor 6,7 mm DUT

IC stripline open version
z dimension (height) 6,7 mm < 3,35 mm
x-y dimension (width) 33 mm < 36,3 mm

T Numbers in square brackets refer to the Bibliography.
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Table A.2 — Maximum DUT dimensions for 6,7 mm IC stripline closed version

Active conductor 6,7 mm DUT
IC stripline closed
version
z dimension (height) 6,7 mm < 3,35 mm
x-y dimension (width) 24 mm < 26,4 mm

A.2 | Characteristic impedance of stripline arrangements

The nominal, characteristic impedance of an open version of IC stripline can bé|calculat¢d as
follows [1], if 1 < w/h < 10:

- 120x 7
W+2,42—0,44xh+[1—h} 6 (A1)
h w \

wherp
Z is the characteristic impedance [Q], typical 50:Q;

w i the width [m] of active conductor;

h i the height [m] between the active conductor and ground plane.
For the closed version of the IC stripling, the influence of housing-has-te shall be taker into
accolnt. This correction depends on the housing geometry. For spherical housing surfacge, an
analytical formula for the characteristic impedance cannot be provided, empirical investiggtions

are rlecessary. The characteristieciimpedance of those stripline arrangements-have-te shall be
verified by measurement.

A.3 | Conversion for.different active conductor heights

A conversion factor(X) to correlate measuring results of IC striplines with different heights to
the default IC_stripline height of 6,7 mm can be calculated by:

A% e lo hl
¥ 2O g—
Ilrz
_ L
X—20><|Og10 (A2)
hy
where
X is the conversion factor [dB] to IC stripline 6,7 mm height type results;

hy is the active conductor height of specific type;

ho is the active conductor height of 6,7 mm type.


https://iecnorm.com/api/?name=575c21fda7030dac8b8496e3b3ce6c47

IEC 61967-8:2023 RLV © IEC 2023 - 15—

For example the conversion factor for an IC stripline with 7, = 8 mm is X = 1,54 dB. That means

1,54 dB-has-te shall be added to the measured voltage in dBuV at the measurement port of the
8 mm height IC stripline.

A.4 Example for IC stripline arrangement

An example for IC stripline with housing is given in Figure A.3. The housing x-y dimensions are
defined by the used EMC test board (IEC 61967-1: 100 mm x 100 mm). The housing in
z direction-shall should be as far as possible from the active conductor but avoid resonances
and multi-moding in the frequency range of interest.

N\

\%
IC stri]a{i)g~
s

EMC test
board

Optional housing

50 Q port
(RF connector) \O IEC 1774/11
o
o
EMC IC stripline

active conductor

50 Q port Optional
(RF connector) housing

IEC

Figure A.3 — Example of IC stripline with housing
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Annex B
(informative)

Specification of emission levels

Scope

2023

This Annex B provides a method of specifying the emission level profiles of integrated circuits.

B.2

This
in thi
is po
in on

B.3

General

Annex B is not meant to be a product specification. However, using the concept'desc
5 document and by careful application and agreement between manufacturer and us
5sible to develop a description of the RF emissions behavior for a specifi¢lintegrated g
e of three (x-y-z) field orientations.

Specification of emission levels

The diagram in Figure B.1 represents a scheme that facilitates_ classification of emission |
for I¢s. In order to be able to use the classification as definedin IEC 61967-2 [3] values &
be cglculated using

AN l,.( h]C Stripline \
et \ T

ribed
er, it
ircuit

bvels
re to

wher
A
B

=5+ be
k h,uTEM J
hICstripIine
A=8B#20xlogyg| ————
EM

[

is the converted result for comparison with reference levels;

is the measurement result of spectrum analyzer or EMI receiver;

hyrephTEM  is/the septum height £ TEM cell of 45 mm (default);

hic sipline « I8 the active conductor height of 6,7 mm (default).

B.4

Presentation of results

The typical description of the maximum emission level consists of two letters and one number
always following the same sequence. If one of the three slopes is not needed, the corresponding
letter or number will be omitted.

The capital letter is first and represents the position of the horizontal line with zero dB per
decade slope. Second is the number, which defines the position of the -20 dB per decade slope.
The third and small letter defines the position of the -40 dB per decade slope.
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Such defined maximum emission levels with the described notation offer a standardized way to
communicate maximum emission levels unambiguously.
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Figure B.1 — Emission Q\@acterization levels
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FOREWORD

e International Electrotechnical Commission (IEC) is a worldwide organization for standardization com
national electrotechnical committees (IEC National Committees). The object of IEC is to_promote intern
operation on all questions concerning standardization in the electrical and electronic fields. To this er
hddition to other activities, IEC publishes International Standards, Technical Specifications, Technical R4
blicly Available Specifications (PAS) and Guides (hereafter referred to as "MEC Publication(s)").
bparation is entrusted to technical committees; any IEC National Committee intereSted in the subject ded
y participate in this preparatory work. International, governmental and non-goyernmental organizations |
h the IEC also participate in this preparation. IEC collaborates closely withi;the International Organizat
hndardization (ISO) in accordance with conditions determined by agreement between the two organizati

e formal decisions or agreements of IEC on technical matters expresS¢as nearly as possible, an interng
hsensus of opinion on the relevant subjects since each technical eommittee has representation fr

C Publications have the form of recommendations for international use and are accepted by IEC N
mmittees in that sense. While all reasonable efforts are/miade to ensure that the technical content
blications is accurate, IEC cannot be held responsible“for the way in which they are used or fq
Sinterpretation by any end user.

order to promote international uniformity, IEC National Committees undertake to apply IEC Public

IEC Publication and the corresponding national-or regional publication shall be clearly indicated in the

C itself does not provide any attestation of,conformity. Independent certification bodies provide conf
Eessment services and, in some areas, 'access to IEC marks of conformity. IEC is not responsible f
fvices carried out by independent certification bodies.

users should ensure that they have_the latest edition of this publication.

liability shall attach to IEC ,onrits” directors, employees, servants or agents including individual exper
mbers of its technical committees and IEC National Committees for any personal injury, property dam
er damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees
benses arising out ofwthe publication, use of, or reliance upon, this IEC Publication or any othq
blications.

ention is drawn, to.the Normative references cited in this publication. Use of the referenced publicati
ispensable for.the‘correct application of this publication.

ention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
hts. IEC-shall not be held responsible for identifying any or all such patent rights.

IEC
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1967<8 has been prepared by subcommittee 47A: Integrated circuits, of IEC tech
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itt€e 47: Semiconductor devices. It is an International Standard.

This second edition cancels and replaces the first edition published in 2011. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) frequency range of 150 kHz to 3 GHz was deleted from the scope;

b) extension of upper usable frequency to 6 GHz or higher as long as the defined requirements
are fulfilled.
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The text of this International Standard is based on the following documents:

Draft Report on voting

47A/1152/FDIS 47A/1153/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The |
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anguage used for the development of this International Standard is English.

dance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement).ava
vw.iec.ch/members_experts/refdocs. The main document types developed) by IEC
ibed in greater detail at www.iec.ch/publications.

Meagurement of electromagnetic emissions can be found on the IEC website.

Future standards in this series will carry the new general title as _cited above. Titles of ex
standards in this series will be updated at the time of the next edition.

The
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ity date indicated on the IEC website under webstore.iec.ch in the data related t
fic document. At this date, the document will be

e rgconfirmed,

e withdrawn,

e r¢placed by a revised edition, or
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document was drafted in accordance with ISO/IEC Directives, Part 2, and develop}ad in
I

t of all parts of the IEC 61967 series, under the general title ,Integrated circui
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ents. Users shouldtherefore print this document using a colour printer.
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INTEGRATED CIRCUITS -
MEASUREMENT OF ELECTROMAGNETIC EMISSIONS -

Part 8: Measurement of radiated emissions —
IC stripline method

1 cope

This part of IEC 61967 defines a method for measuring the electromagnetic radiated ‘emigsion
from|an integrated circuit (IC) using an IC stripline. The IC being evaluated is maunted @¢n an
EMC|test board (PCB) between the active conductor and the ground plane of the IC str|pline
arrangement.

2 Normative references

The following documents are referred to in the text in such a way that'some or all of their coptent
conslitutes requirements of this document. For dated references;-only the edition cited applies.
For pndated references, the latest edition of the referenced document (including| any
amendments) applies.

IEC 60050-131, International Electrotechnical Vocabulary (IEV) — Part 131: Circuit theory)

IEC 60050-161, International Electrotechnical “Vocabulary (IEV) — Chapter 161: Elgctro-
magnetic compatibility

IEC 61967-1, Integrated circuits — Meastrement of electromagnetic emissions — Part 1: Gepneral
condjtions and definitions

IEC 61000-4-20, Electromagnetic: compatibility (EMC) — Part 4-20: Testing and measurelment
techniques — Emission and immunity testing in transverse electromagnetic (TEM) wavegujdes

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 619p7-1,
IEC 60050-131\‘and IEC 60050-161, and the following apply.

addré¢sses:

ISO ind I[IEC maintain terminology databases for use in standardization at the follgqwing

o |EC Electropedia: available at https://www.electropedia.org/
e |SO Online browsing platform: available at https://www.iso.org/obp

3.1

transverse electromagnetic mode

TEM mode

waveguide mode in which the components of the electric and magnetic fields in the propagation
direction are much less than the primary field components across any transverse cross-section

3.2

TEM waveguide

open or closed transmission line system, in which a wave is propagating in the transverse
electromagnetic mode to produce a specified field for testing purposes
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3.3

IC stripline

TEM waveguide, consisting of an active conductor placed on a defined spacing over an enlarged
ground plane, connected to a port structure on either end and an optional shielded enclosure

Note 1 to entry: This arrangement guides a wave propagation in the transverse electromagnetic mode to produce
a specific field for testing purposes between the active conductor and the enlarged ground plane. As enlarged ground
plane the ground plane of the standard EMC test board according to IEC 61967-1 should be used. An optional
shielding enclosure may be used for fixing the IC stripline configuration and for shielding purposes. This leads to a
closed version of the IC stripline in opposite to the open version without shielding enclosure. For further information,
see Annex A.

3.4
two-port TEM waveguide
TEM|waveguide with input/output measurement ports at both ends

3.5
characteristic impedance
magnitude of the ratio of the voltage between the active conductor and{the correspofding
ground plane to the current on either conductor for any constant phase-wave-front

Note 1 to entry: The characteristic impedance is independent of the voltage/curfent'magnitudes and depends only
on thg cross-sectional geometry of the transmission line. TEM waveguides are_ typically designed to have 3 50 Q
charagteristic impedance. For further information and equation to stripline arrangements, see Annex A.

3.6
primpry field component
electric field component aligned with the intended test\polarization

Note 1 to entry: For example, in IC stripline, the active conductor is parallel to the horizontal floor, and the pfimary
mode felectric field vector is vertical at the transverse centre*of the IC stripline.

4 General

This |test method is based on theyTEM wave guide measurement principle according to
IEC $1000-4-20. A stripline set-up is used to measure the RF emission of ICs. The RF voltage
at the stripline port is related:tothe electromagnetic radiation potential of the IC and wijll be
meagured using a spectrum @nalyzer or measuring receiver. The intent of this test method is to
provide a quantitative measure of the RF emissions from ICs for comparison or other evaluation.

5 Test conditions

5.1 Genernal

The {est conditions shall meet the requirements as described in IEC 61967-1. In addition, the
followingtest conditions described in 5.2 and 5.3 shall apply.

5.2 Supply voltage

The supply voltage shall be as specified by the IC manufacturer. If the users of this procedure
agree to other values, they shall be documented in the test report.

5.3 Frequency range

The effective frequency range for the IC stripline is 150 kHz to 6 GHz in combination with the
VSWR characteristic < 1,25 for f < 3 GHz and < 1,4 for f > 3 GHz. The upper frequency can be
extended if the IC stripline does not exhibit significant higher order modes over the frequency
range being measured.

NOTE The given VSWR value of 1,4 is based on evolving technical solutions for IC striplines. For accuracy reasons
the VSWR value is targeted as low as possible (e.g. 1,3).
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6 Test equipment

6.1 General

The test equipment shall meet the requirements as described in IEC 61967-1. In addition, the
test equipment requirements described in 6.2 to 6.5 shall apply.

6.2 RF measuring instrument

A spectrum analyzer or EMI receiver shall be used. The resolution bandwidth shall be 9 kHz for
EMI receivers or 10 kHz for spectrum analyzers in the frequency range from 150 kHz to 30 MHz
and rlespectively 120 kHz or 100 kHz above 30 MHz according to IEC 61967-1. Measurements
shall|[be made with a peak detector and presented in units of dBuV [for 50 Q system:*{dBm
readings) + 107 = dBpV]. For spectrum analyzers, the frequency band of interest shall-be qwept
in calibrated or coupled mode (auto sweep).

6.3 | Preamplifier

Optignally, a 20 dB to 30 dB gain, low noise preamplifier can be used. {f\used, the preamplifier
shall|be connected directly to the measurement port of the IC stripline using the appropriate
50 Q|coaxial adapter.

6.4 | IC stripline

Two-port TEM waveguide, consisting of an active conddector placed on a defined spacing|over
an enjlarged ground plane, connected to a port structure)on either end and an optional shi¢lded
encldgsure. The spacing between active conductor. and ground plane of the IC stripline has a
defaylt value of 6,7 mm. Other spacing can be used'but shall be noted in the test report.

NOTE| A conversion factor allows comparisons betw&en IC stripline arrangements with different spacing bdtween
active|conductor and ground plane (see Annex A).

This |C stripline arrangement guides wave propagation in the transverse electromagnetic mode
to prpduce a specific field for testing)purposes between the active conductor and the enlarged
ground plane. As enlarged ground plane, the ground plane of the standard EMC test hoard
accofding to IEC 61967-1 should be used. The EMC test board controls the geometry and
orientation of the operating 1O relative to the IC stripline and eliminates any connecting leads
within the IC stripline (these are on the backside of the board, which is opposite to the IC
stripljne). An optional shielding enclosure may be used for fixing the IC stripline configunation
and flor shielding purpeses. This leads to a closed version of the IC stripline as opposed tp the
open|version witheut-shielding enclosure.

For further information, see Annex A.

6.5 | .50 Q termination

A 50 Q termination with a VSWR less than 1,1 for f< 3 GHz and < 1,2 for /> 3 GHz up to the
maximum used frequency shall be used for the IC stripline 50 Q port not connected to the RF
measuring instrument.

7 Test set-up

71 General

The test set-up shall meet the requirements as described in IEC 61967-1. In addition, the
following test set-up requirements shall apply.


https://iecnorm.com/api/?name=575c21fda7030dac8b8496e3b3ce6c47

IEC 61967-8:2023 © |EC 2023 -9-

7.2

Test configuration

See Figure 1 for IC stripline test configuration. One of the 50 Q ports is terminated with a 50 Q
load. The remaining 50 Q port is connected to the spectrum analyzer through the optional

A.

ases
shall

ts to

any

preamplifier.
Power supply DUT stimulation
and monitor
Spectrum analyzer /
EMI receiver
_Preamplifier EMC Test Port 2
(if necessa{‘ Board (RF connector)
Port 1 f
(RF connector)  |C stripline DUT 500
termination
IEC
Figure 1 — IC stripline test set-up
For further information and cross-section view of thédC stripline arrangement, see Annex
7.3 | EMC test board (PCB)
The DUT shall be mounted on a PCB according to IEC 61967-1 and in this document. In @
where |IEC 61967-1 and this document_are in conflict, the requirements of this document
apply.
The EMC test board is provided-with the appropriate measurement or monitoring poin
ensufe the correct DUT operation. It controls the geometry and orientation of the DUT relative
to the active conductor and-eliminates in case of a closed version of the IC stripline
conngcting leads within.the housing (these are on the backside of the board, which is outside
the hjpusing).
8 Test procedure
8.1 | General
Thesedefault test conditions are intended to assure a consistent test environment If the lisers

of this procedure agree to other conditions, they shall be documented in the test report.

8.2

Ambient conditions

The definitions for ambient temperature and general condition of IEC 61967-1 are valid.

The ambient RF noise level shall be verified to be at least 6 dB below the lowest emission
level(s) to be measured. The DUT shall be installed in the test set-up, as used for testing. The
DUT shall not be activated (e.g. power supply voltage disabled). A scan shall be made to
measure the ambient noise. A description of the ambient conditions shall be a part of the test
report.


https://iecnorm.com/api/?name=575c21fda7030dac8b8496e3b3ce6c47

-10 - IEC 61967-8:2023 © |IEC 2023

If the measured noise floor is excessive, e.g. due to external ambient noises or the noise floor
of the measurement system itself, shielded enclosure should be used. The noise floor
measurement system can be improved by using a lower noise preamplifier.

8.3 Operational check

Energize the DUT and complete an operational check to assure proper function of the device
(i.e. Run IC test code).

8.4 Verification of IC stripline RF characteristic

For Verificalion of the TC stripline RF characteristic, the VSWR value of the empty IC sir|pline
with p0 Q load termination at the second port shall be measured and documented in the test
repoft. The value shall be in accordance with 5.3.

In addition, it is recommended to check also the DUT loaded IC stripline. Befofe)testing, the IC
stripline resonances should be determined in accordance with IEC 61000-4:20 with thg test
set-ulp including DUT installed and powered off.

Atloss = =1dB (1)

P
10xlogyq | —2ueut
Fwd —Fefl

wherp

Aiiosd is the transmission loss of loaded IC stripline [dB];
P is the reflected power at input port [W];

Prnd is the forward power at input port{W];

Poutplt  Is the measured power at output port [W].

Meaqurements carried out at frequencies where the VSWR and transmission losses My s
exceged the maximum tolerated values shall be ignored.

8.5 | Test technique

With [the EMC test board energized and the DUT being operated in the intended test mode,
meagure the RF emissions over the desired frequency band.

When using @)spectrum analyzer, enable the "Max Hold" function and allow the analyzer to
perfdrm a.mihimum of three sweeps while the IC code loop executes. The sweep time shall be
greaferthan the IC code loop execution time.

NOTE The "Max Hold" setting on a spectrum analyzer maintains the maximum level of each trace data point and
updates each point if a new maximum level is detected in successive sweeps.

When using a receiver, the dwell time for each test frequency shall be greater than or equal to
two times the IC code loop execution time and record the maximum level detected.

Four separate emissions measurements are performed resulting in four sets of data. The first
measurement is made with the EMC test board mounted in an arbitrary orientation in the test
setup. The second measurement is made with the EMC test board rotated 90 degrees from the
orientation in the first measurement. For each of the third and fourth measurements, the EMC
test board is rotated again to ensure emissions are measured from all four possible orientations.
The four sets of data shall be documented in the test report.
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9 Testreport

9.1

General

The test report shall be in accordance with the requirements of IEC 61967-1. In addition, the
following test report requirements shall apply.

9.2
All m

Measurement conditions

easurement conditions shall be documented in the test report.

10 1|

IC en
the |
refer
used

C Emissions reference levels

hissions acceptance levels, if any, are to be agreed upon between the manufacturers
sers of ICs and may be selected using the reference level scheme inAnnex B. T
ence levels apply to measurements over the frequency range of 150 kHz\to the max
measurement frequency in units of dBuV.

and
hese
mum
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Annex A
(normative)

IC stripline description

A.1 General

2023

The IC stripline offers a broadband method of measuring either immunity of a DUT to fields
generated within the IC stripline or radiated emission from a DUT placed within the IC stripline.

It elifaA

near phase, directivity and polarization. The IC stripline is a speciakki

ns of
hd of
erse
bn of

propagation along the length of the IC stripline or transmission line. This field simulates a pjanar

generated in free space with impedance of 377 Q. The TEM mode hasme’low freqyency

also has linear phase and constant amplitude response as a function of ftequency. This makes

it pogsible to use the IC stripline to generate or detect a field intensity_in a defined way

The

upper useful frequency for an IC stripline is limited by distortion of‘the test signal caus¢d by

resomances and multi-moding that occur within the IC stripline. These effects are a functi
the physical size and shape of the IC stripline.

The |C stripline is of a size and shape, with impedance matching at the input and output
points of the IC stripline that limits the VSWR to the valties given in 5.3. In principle ther
two Yersions of IC stripline possible — open and closed version. The open version use
common stripline configuration (Figure A.1). At the closed version a shielding case is a
(Figure A.2). The active conductor of the IC ‘stripline is tapered at each end to ada
conventional 50 Q coaxial connectors. The requested EMC test board can be based on a

pn of

feed
b are
5 the
ded
t to
TEM

cell Hoard according to IEC 61967-1. The first'resonance is demonstrated by a high VSWR|over
a narfrow frequency range. An IC striplineerified for field generation to a maximum freqyency

will dlso be suitable for emission measufements to this frequency.

RF DUT IC stripline EMC Test
connector active conductor board

/
¥/‘

A9

"

IEC

Figure-A.1 — Cross-section view of an example of an unshielded IC stripline

RF IC stripline DUT IC stripline EMC test

active-condustor bhoard

- .
CORRCCTof TTOUSTTY

IEC

Figure A.2 — Cross-section view of an example of an IC stripline with housing
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The maximum usable DUT size is limited by the IC stripline dimensions. The ratio of DUT
package height to IC stripline height is recommended to one third but shall not exceed one half
according to IEC 61000-4-20. In x-y dimension, the package shall not exceed the width of active
conductor by more than 10 %.

NOTE D field simulations have shown that an uniform field (not more than +0 dB and not less than -3 dB) is present
outside the active conductor width geometrical boundary up to a package size which exceeds the width of the active

conductor by 10 % at a half of active conductor height [1]1.

The limitation values for the 6,7 mm IC stripline for example are given in Table A.1 and

Table A.2. The active conductor width for the closed version is dependent on the distance
between active conductor and housing. The complete setup shall fulfill the definitions of 8 4.

Table A.1 — Maximum DUT dimensions for 6,7 mm IC stripline open version

Active conductor 6,7 mm DUT

IC stripline open version
z dimension (height) 6,7 mm < 3,35 mm
x-y dimension (width) 33 mm < 36,3ymm

Table A.2 — Maximum DUT dimensions for 6,7 mm IC stripline closed version

Active conductor 6,7 mm DUT
IC stripline closed
version
z dimension (height) 6,7 mm < 3,35 mm
x-y dimension (width) 24 mm < 26,4 mm

A.2 | Characteristic impedance of‘stripline arrangements

The nominal, characteristic impedance of an open version of IC stripline can be calculat¢d as
follows [1], if 1 < w/h < 10:

. 1207
W+2,42—o,44xh+[1—h} 6 (A1)
h w w

wherg

Z is the characteristic impedance [Q], typical 50 Q;
w is the width [m] of active conductor;
h is the height [m] between the active conductor and ground plane.

For the closed version of the IC stripline, the influence of housing shall be taken into account.
This correction depends on the housing geometry. For spherical housing surface, an analytical
formula for the characteristic impedance cannot be provided, empirical investigations are
necessary. The characteristic impedance of those stripline arrangements shall be verified by
measurement.

T Numbers in square brackets refer to the Bibliography.
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Conversion for different active conductor heights

2023

A conversion factor (X) to correlate measuring results of IC striplines with different heights to
the default IC stripline height of 6,7 mm can be calculated by:

height IC stripline.

A4

An e
defin

z dirgction should be as far as possible fr

multi

X=20x |Og10 (hﬂJ

2

(A.2)

Q
is the conversion factor [dB] to IC stripline 6,7 mm height type results; Q‘L
is the active conductor height of specific type; (b

is the active conductor height of 6,7 mm type. 6\'

For gxample the conversion factor for an IC stripline with 2, = 8 mr@'s\X= 1,54 dB. That rrleans

dB shall be added to the measured voltage in dBuV at th&/@;asurement port of the
N

S

Example for IC stripline arrangement QQ

ample for IC stripline with housing is give '%igure A.3. The housing x-y dimension
ed by the used EMC test board (IEC% 7-1: 100 mm % 100 mm). The housi

tmoding in the frequency range of in@r st.

)
EMC test A\
board \O

IC stripline
active conductor

mm

S are
g in

e active conductor but avoid resonanceg and

/ \
50 Q port Optional
(RF connector) housing

IEC

Figure A.3 — Example of IC stripline with housing
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B.1

Annex B
(informative)

Specification of emission levels

Scope

This Annex B provides a method of specifying the emission level profiles of integrated circuits.

B.2

This
in thi
is po

in ong of three (x-y-z) field orientations.

B.3

The diagram in Figure B.1 represents a scheme that facilitates_ classification of emission |
for I¢s. In order to be able to use the classification as definedin IEC 61967-2 [3] values &
be cglculated using

wher!

h1em

hic st

B.4

The {ypical description of the maximum emission level consists of two letters and one nu

alwa

letten] orvnumber will be omitted.

General

Annex B is not meant to be a product specification. However, using the concept'desc
5 document and by careful application and agreement between manufacturer and us
5sible to develop a description of the RF emissions behavior for a specifi¢lintegrated g

Specification of emission levels

A=B+20x |Og10 (hICstripIine j

hrem

is the converted resuli'for comparison with reference levels;
is the measurement result of spectrum analyzer or EMI receiver;
is the septum height TEM cell of 45 mm (default);
lipline IS the activeiconductor height of 6,7 mm (default).
Presentation of results

s fallowing the same sequence. If one of the three slopes is not needed, the correspo

ribed
er, it
ircuit

bvels
re to

(B.1)

ber
ding

The capital letter is first and represents the position of the horizontal line with zero dB per
decade slope. Second is the number, which defines the position of the -20 dB per decade slope.
The third and small letter defines the position of the -40 dB per decade slope.

Such defined maximum emission levels with the described notation offer a standardized way to
communicate maximum emission levels unambiguously.
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MESURE DES EMISSIONS ELECTROMAGNETIQUES

Partie 8: Mesure des émissions rayonnées —
Méthode de la ligne TEM a plaques (stripline) pour circuit intégré

2023

AVANT-PROPOS

Lal Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation com
de| 'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'IECya/pour ob
fayoriser la coopération internationale pour toutes les questions de normalisation dans™le&s domain|
I'électricité et de I'électronique. A cet effet, 'IEC — entre autres activités — publie des Normes internatio
dep Spécifications techniques, des Rapports techniques, des Spécifications accessibles*au public (PAS)
ides (ci-apres dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée a\dés comités d’étude]
aux desquels tout Comité national intéressé par le sujet traité peut participer. Les organis
rnationales, gouvernementales et non gouvernementales, en liaison avec |'IEC, participent égaleme
aux. L’'IEC collabore étroitement avec I’Organisation Internationale de,Normalisation (ISO), selo
ditions fixées par accord entre les deux organisations.

Lep décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la mes
popsible, un accord international sur les sujets étudiés, étant donné que les Comités nationaux de I'lEC inté
soht représentés dans chaque comité d’études.

Lep Publications de I'lEC se présentent sous la forme de reeoinmandations internationales et sont ag
comme telles par les Comités nationaux de I'lEC. Tous les~efforts raisonnables sont entrepris afin qug
s'dssure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsa
I’éyentuelle mauvaise utilisation ou interprétation qui en est‘\faite par un quelconque utilisateur final.

D4gns le but d’encourager I'uniformité internationale, les' Comités nationaux de I'lEC s’engagent, dans td
mesure possible, a appliquer de fagon transparente~les Publications de I'lEC dans leurs publications nati
et|régionales. Toutes divergences entre toutes“Publications de I'lEC et toutes publications national
régionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

L'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indéper
fournissent des services d'évaluation de conformité et, dans certains secteurs, accédent aux marqu
copformité de I'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certifi
indépendants.

Tous les utilisateurs doivent s'assurer qu’ils sont en possession de la derniére édition de cette publication|.

Aucune responsabilité ne doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou manda
y ¢ompris ses experts patrticuliers et les membres de ses comités d’études et des Comités nationaux de
popr tout préjudice causg‘en cas de dommages corporels et matériels, ou de tout autre dommage de q
nafure que ce soit, difecte ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dép
défoulant de la puklication ou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication de
ou|au crédit qui.Juiest accordé.

L’gttention eStyattirée sur les références normatives citées dans cette publication. L’utilisation de publid
référencées.est obligatoire pour une application correcte de la présente publication.

L’gttention est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent faire
de| droits de brevet. L’IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels drd
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L'IEC 61967-8 a été établie par le sous-comité 47A: Circuits intégrés, du comité d’études 47 de
I'IEC: Dispositifs a semiconducteurs. Il s’agit d’'une norme internationale.

Cette deuxiéme édition annule et remplace la premiére édition parue en 2011. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I’édition
précédente:

a) la plage de fréquences de 150 kHz a 3 GHz a été retirée du domaine d’application;

b) la fréquence utile supérieure est étendue a 6 GHz ou plus dans la mesure ou les exigences

définies sont remplies.
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Le texte de la présente Norme internationale est issu des documents suivants:

Projet Rapport de vote
47A/1152/FDIS 47A/1153/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a son approbation.

La langue employée pour I'élaboration de la présente Norme internationale est I'anglais.
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CIRCUITS INTEGRES -
MESURE DES EMISSIONS ELECTROMAGNETIQUES

Partie 8: Mesure des émissions rayonnées —
Méthode de la ligne TEM a plaques (stripline) pour circuit intégré

1 omaine d’application

La présente partie de I'lEC 61967 définit une méthode de mesure des _ €misgions
électfomagnétiques rayonnées d’un circuit intégré (Cl) a l'aide d’'une ligne TEM "a plaques
(striplline) pour circuit intégré. Le Cl a évaluer est monté sur une carte d’essai |CEM (carte a
circult imprimé) entre le conducteur actif et le plan de masse du dispositif de laystripline podir ClI.

2 Références normatives

Les documents suivants sont cités dans le texte de sorte qu’ils eonstituent, pour tout ou partie
de lgur contenu, des exigences du présent document. Pour‘les références datées, geule
I’éditlon citée s’applique. Pour les références non datées, la 'dérniére édition du documept de
référence s’applique (y compris les éventuels amendements).

IEC $0050-131, Vocabulaire Electrotechnique Interriational — Partie 131: Théorie des circpits

IEC $0050-161, Vocabulaire Electrotechnique “nternational — Chapitre 161: Compatlbilité
électromagnétique

IEC 61967-1, Circuits intégrés — MeSure des émissions électromagnétiques — Partie 1:
Conditions générales et définitions

IEC 61000-4-20, Compatibilité électromagnétique (CEM) — Partie 4-20: Techniques d’essai et
de mesure — Essais d’émission et d’immunité dans les guides d’onde TEM

3 Termes et définitions

Pour| les besoins* du présent document, les termes et définitions de I'lEC 61967-1, de
IEC $0050-131\‘et de I'lEC 60050-161, ainsi que les.suivants s'appliquent.

L'ISQ et MEC tiennent a jour des bases de données terminologiques destinées a étre util{sées
en ngrmalisation, consultables aux adresses suivantes:

e |EC Electropedia: disponible a I'adresse http://www.electropedia.org/

e |SO Online browsing platform: disponible a I'adresse http://www.iso.org/obp

3.1

mode électromagnétique transverse

TEM

mode de guide d’ondes, dans lequel les composantes des champs électriques et magnétiques
dans le sens de propagation sont trés inférieures aux composantes de champ primaire a travers
toute section transversale

Note 1 to entry: L’abréviation "TEM" est dérivée du terme anglais développé correspondant "Transverse
electromagnetic mode"
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3.2

guide d’ondes TEM
systéme de ligne de transmission ouverte ou fermée, dans lequel une onde se propage dans le
mode électromagnétique transverse, afin de produire un champ spécifié pour les essais

3.3

ligne TEM a plaques pour circuit intégré
guide d’'ondes TEM, comprenant un conducteur actif placé a une distance définie d’'un plan de
masse agrandi, connecté a une structure de port a chaque extrémité, et une enceinte blindée
facultative

Note 1
produ
de mg
I'lEC ¢
a des
sans

3.4

to entry: Ce dispositif guide une propagation de I'onde dans le mode électromagnétique transvets
re un champ spécifique a des fins d’essais entre le conducteur actif et le plan de masse agrandi. Comm
sse agrandi, il convient d’utiliser le plan de masse de la carte d’essai CEM normalisée conformién
1967-1. Une enceinte blindée facultative peut étre utilisée pour fixer la configuration de la stripline pou
fins de blindage. Il en résulte une version fermée de la stripline pour Cl par opposition a fa version o
nceinte blindée. Pour plus d’informations, voir I’Annexe A.
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courant de chaque conducteur pour toute surface/d’onde a phase constante

to entry: L’'impédance caractéristique ne dépend pas¥des amplitudes du rapport tension/courant

b pour
e plan
ent a
I Cl et
Liverte

mais

ment de la géométrie de la section transversale de laNigne de transmission. Les guides d’'ondes TEM sont

hlement congus pour avoir une impédance caractéristiqgue de 50 Q. Pour plus d’informations et pour I'éq
aire a la conception de la stripline pour Cl, voir I'’Ahnexe A.

pbosante de champ primaire
osante de champ électrique alignée sur la polarisation d’essai prévue

to entry: Par exemple, dans, unestripline pour Cl, le conducteur actif est paralléle au sol horizonta
r de champ électrique de mode primaire est vertical au niveau du centre transversal de la stripline.

5énéralités

méthode d’essdi repose sur le principe de mesure du guide d’ondes TEM conformé
C 61000-4520. Un montage de stripline est utilisé pour mesurer 'émission RF des (

Liation

, et le

ment
|. La

bn RF mesurée sur un port de la stripline est liée au potentiel de rayonngment

des

romagnétique du Cl et sera mesurée au moyen d'un analyseur de spectre ou

d’'un
ative

réce:teur de mesure. L’objectif de cette méthode d’essai est de fournir une mesure quantif

missions RF des Cl en vue de comparaisons ou d’autres évaluations.

5 Conditions d’essai

5.1

Généralités

Les conditions d’essai doivent satisfaire aux exigences décrites dans I'lEC 61967-1. De plus,
les conditions d’essai suivantes décrites au 5.2 et au 5.3 doivent s’appliquer.

5.2

Tension d’alimentation

La tension d’alimentation doit étre celle spécifiée par le fabricant du Cl. Si les utilisateurs de
cette procédure conviennent d’autres valeurs, elles doivent figurer dans le rapport d’essai.
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5.3 Plage de fréquences

La plage de fréquences efficace pour la stripline pour Cl est comprise entre 150 kHz et 6 GHz
en combinaison avec la caractéristique ROS < 1,25 pour /< 3 GHz et < 1,4 pour /> 3 GHz. La
fréquence supérieure peut étre étendue si la stripline pour Cl ne fait pas apparaitre des modes
d’ordre supérieur significatifs sur la plage de fréquences mesurée.

NOTE La caractéristique ROS donnée de 1,4 est fondée sur des solutions techniques évolutives pour les striplines
pour Cl. Pour des raisons d’exactitude, la valeur cible recherchée pour la valeur ROS est aussi faible que possible
(par exemple. 1,3).

6 Appareilage-d-essai
6.1 | Généralités

L’appareillage d’essai doit satisfaire aux exigences décrites dans I'lEC 619671, De plus, les
exiggnces décrites de 6.2 a 6.5 doivent s’appliquer a I'appareillage d’essai.

6.2 | Appareil de mesure RF

Un analyseur de spectre ou un récepteur EMI doit étre utilisé. La largeur de bande de résolution
doit étre de 9 kHz pour les récepteurs EMI ou de 10 kHz pour lgs analyseurs de spectre |dans
la plage de fréquences comprise entre 150 kHz et 30 MHz et respectivement de 120 kHz ou
100 kHz au-dessus de 30 MHz conformément a I'lEC 61967-1. Des mesures doivent| étre
effecfuées avec un détecteur de créte et présentées en unités de dBuV [pour systéme $0 Q:
(indigations en dBm) + 107 = dBuV]. Pour les analyseurs de spectre, la bande de fréqugnces
étudige doit étre balayée en mode étalonné ou couplé (balayage automatique).

6.3 | Préamplificateur

De nlaniére facultative, un préamplificateur a faible bruit présentant un gain de 20 dB a 30 dB
peut |étre utilisé. S’il est utilisé, le préamplificateur doit étre connecté directement au pdrt de
mesyre de la stripline pour Cl, a I'aide\de I'adaptateur coaxial 50 Q approprié.

6.4 |Stripline pour CI

Guide d’ondes TEM, comprenant un conducteur actif placé a une distance définie d'un pITn de
masge agrandi, connecté.a ‘une structure de port a chaque extrémité, et une enceinte blindée
faculiative. L’espacement entre le conducteur actif et le plan de masse de la stripline poui Cl a
une Yaleur par défaut,de 6,7 mm. Un autre espacement peut étre utilisé mais il doit étre[noté
dans|le rapport d’eéssai.

NOTE| Un facteur de conversion permet des comparaisons entre les dispositifs de stripline pour Cl avec diffgrents
espacpmentistentre le conducteur actif et le plan de masse (voir ’Annexe A).

Le dispositif de la stripline pour Cl guide une propagation de I'onde dans le mode
électmmﬁmmﬁe le
conducteur actif et le plan de masse agrandi. Comme plan de masse agrandi, il convient
d’utiliser le plan de masse de la carte d’essai CEM normalisée conformément a I'lEC 61967-1.
La carte d’essai CEM contrdle la géométrie et 'orientation du circuit intégré en fonctionnement
par rapport a la stripline pour CI, et élimine tous les conducteurs de connexion a l'intérieur de
celle-ci (ils se situent sur la face arriere de la carte, qui est a 'opposé de la stripline pour ClI).
Une enceinte blindée facultative peut étre utilisée pour fixer la configuration de la stripline pour
Cl et a des fins de blindage. Il en résulte une version fermée de la stripline pour CIl par
opposition a la version ouverte sans enceinte blindée.

Pour plus d’informations, voir ’Annexe A.
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