ICS 43.040.10 —1— 1 -1 1000381 (CNS 14500)

[t AR | il o~ bR R A s B 3 2 SUBF

0c 0t v B B R PR — O 58 ok BB B 2
CNS Rl 1 5 it 0 5 3R 1o

Vehicles, boats and internal combustion engines —Radio
disturbance characteristics — Limits and methods of measurement for the

protection of on-board receivers

1 Scope

&

This International Standard contains limits and procedures for the measurement of
radio disturbances in the frequency range of 150 kHz to 2 500 MHz. The standard
applies to any electronic/electrical component intended for use in vehicles, trailers
and devices. Refer to International Telecommunications Union (ITU) publications for
details of frequency allocations. The limits are intended to provide protection for
receivers installed in a vehicle from disturbances produced by components/modules in
the same vehicle. The method and limits for a complete vehicle are in Clause 5 and
the methods and limits for components/modules are in Clause 6. Only a complete
vehicle test can be used to determine the component compatibility with respect to a

vehicle’s limit.

AIEAE L & SH ARG E 150 kHz~ 2500 MHz ~ 4R B F R ER ENERF @R E
fa PR W BB o HE R S 2 T/ MEALFE o 36 B S B 5 B 1 (International
Telecommunications Union (ITU)) i hie 2 #8 2% $i5 BC 5% &1 52 B - A BR ] {H 5 1£ F = 85 #%
Wtk ZE —Em s/ EEEENBEFSIERRE BHE AR EALRHES RS
SHE HMAMEHZ KB TIERRHEES2 RS 6 6 > (£ 8 ol b ol 7 A E 8L 3 i R
HIEARHEEE"E -

The receiver types to be protected are, for example, broadcast receivers (sound and
television), land mobile radio, radio telephone, amateur, citizens' radio, Satellite
Navigation (GPS, etc.) and Bluetooth. For the purpose of this standard, a vehicle is a
machine, which is self-propelled. Vehicles include (but are not limited to) passenger
cars, trucks, agricultural tractors and snowmobiles. Annex A provides guidance in
determining whether this standard is applicable to particular equipment.
Fiira Z UL BRI R0 B IR W (B LB T E MR E - MERET
(M RHEES  BHEEMN(GPS FIRESF AN AEEZEHY > HighE R HE#E
ZHE > HEWEARRR)V/NER - B8 - BRI - KT WHRHE AR
TR R PR R B 2 HE AR A -

The limits in this standard are recommended and subject to modification as agreed
between the vehicle manufacturer and the component supplier. This standard is also

intended to be applied by manufacturers and suppliers of components and equipment

(H F1)
LU AR e R R S D)

E| E[
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which are to be added and connected to the vehicle harness or to an on-board power
connector after delivery of the vehicle.

AN AR AR 7 PR I AEL 0 B N R A v R 4 PR Bt I R R 2t e R B 0 TR B AE 1R B
ERMNERMS RN EESE RS CHE SRR E R EEER -

This International Standard does not include protection of electronic control systems
from radio frequency (RF) emissions, or from transient or pulse-type voltage
fluctuations. These subjects are included in ISO publications.

ABEEALEREETEH AR DN HAES  UENRKGEAER LI ZZE -
e 3 AR E L& S HoAth CNS AR A -

Since the mounting location, vehicle body construction and harness design can affect
the coupling of radio disturbances to the on-board radio, Clause 6 of this standard
defines multiple limit levels. The level class to be used (as a function of frequency
band) is agreed upon between the vehicle manufacturer and the component supplier.
RN E HREBEG ARSI EERRAEEI CBEG  AEES 6
TE 7% A R A A AR - R 2 i e SR AR Ry SE T 2 e ) K B A v e A 1 1 R R
s mE -

CISPR 25 defines test methods for use by vehicle manufacturers and suppliers, to
assist in the design of vehicles and components and ensure controlled levels of
on-board radio frequency emissions.

KR AR TE 7% W B A e N Bt M R BT R 2 s B Uy VA o DU B B R 4 R s St o I A AR
B O AT 4 BT A o 2 P -

Vehicle test limits are provided for guidance and are based on a typical radio receiver
using the antenna provided as part of the vehicle, or a test antenna if a unique
antenna is not specified. The frequency bands that are defined are not applicable to
all regions or countries of the world. For economic reasons, the vehicle manufacturer
must be free to identify what frequency bands are applicable in the countries in which
a vehicle will be marketed and which radio services are likely to be used in that
vehicle.

B ot B PR (B (A R Ay B R - 3 B2 E i B RS R R 8R ~ BIOR FE 8 2 R TR K 4R Y i
BmpEu il TEZHATARLERNMFR EMAEBEREZR /K THEESE > H
WA EMAKER G N ERESERSHARETEREAHER -

As an example, many vehicle models will probably not have a television receiver
installed; yet the television bands occupy a significant portion of the radio spectrum.
Testing and mitigating noise sources in such vehicles is not economically justified.
BOIME > FLHEMUMATERLEBHBERE  BIEERBER N AR LET
— fE AR R B > {H DL 3% B 8 4 17 50 Bl S [ {0 A 5T 20 R 38 A 48U -

The vehicle manufacturer should define the countries in which the vehicle is to be
marketed, then choose the applicable frequency bands and limits. Component test

parameters can then be selected from CISPR 25 to support the chosen marketing plan.

HWHEMATREWPEHE  BREZHEMN 2T LRHE > #2320 B A E 4
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ERUEMAABSBLUIFETZHETHE -

The World Administrative Radio communications Conference (WARC) lower
frequency limit in region 1 was reduced to 148,5 kHz in 1979. For vehicular purposes,
tests at 150 kHz are considered adequate. For the purposes of this standard, test
frequency ranges have been generalized to cover radio services in various parts of the
world. Protection of radio reception at adjacent frequencies can be expected in most
cases.

MMy EEEEHGH(WARCO 1979 555 1 & 2 AR T RZFEKZE 148.5 kHz >
B NREFHRMS > 150 kHz ZHBEE AR BN AEEZEHER - 55
HREEC T HEM R EREEEERS - IL o] HETH R EEEREUUR I HR R
& (KREREEME > a2 5% 3 &)

Annex H defines a qualitative method of judging the degradation of radio
communication in the presence of impulsive noise.

Bf 8% H € %% K] & fE 4% 5 4 SR B B ARl AE SR DL B b 2 @07 0% -

Annex I lists work being considered for future revisions.

Bf 8% 120t R AR A AT R 2 TAE -

Normative references

G AR A

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.
AR RALRAERT I > R A ARAE 2 — B0 o B I 5 ?1 BRI E U
A T B SO (AR R ST ES) - SR K ) Eﬂﬁﬁf’?’%’?(wfﬂﬁﬁ
F B[ -

IEC 60050-161:1990, International Electrotechnical Vocabulary (IEV) — Chapter 161:
Electromagnetic compatibility

Amendment 1:1997

Amendment 2:1998

CNS 14299 - 1999 - Z i 1 7 1t 77 %

CISPR 12:2007, Vehicles, motorboats, and internal combustion engine-driven
devices — Radio disturbance characteristics — Limits and methods of measurement for
the protection of receivers except those installed in the vehicle/boat/device itself or
in adjacent vehicles/boats/devices.

CNS 14434 2008 » H# ~ M FIHT R 5| EFB B 5 B 2 f 4R B BB 15 1F — (R
W Z TR 7 15 24 8 R 77 05 ( T & N EECAS T > i~ B Z R

CISPR 16-1-1:2006, Specification for radio disturbance and immunity measuring
apparatus and methods - Part 1-1: Radio disturbance and immunity measuring
apparatus — Measuring apparatus

Amendment 1:2006

Amendment 2:2007
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CNS 13306-1-1:2007 » 4/ 47/ ) Fl 7 /& 7] & H) 3% 5 24 Z H) 77 )% — 48 1—1 25 - 5 45 &
B A JF 7 B3 — &3 (GE S R Amendment 1:2006 ~ Amendment 2:2007)

CISPR 16-1-2:2003, Specification for radio disturbance and immunity measuring

apparatus and methods - Part 1-2: Radio disturbance and immunity measuring
apparatus — Ancillary equipment — Conducted disturbances

Amendment 1:2004

Amendment 2:2006

CNS 13306-1-2:2007 - 4/ 47 /& B) fll 7 K& 77 8 H) 3¢ 1 4 a8 ) 77 0% — 35 1—2 B - I 1E

B 5 5T B AN KM — BB R — 1FH T

CISPR 16-1-4:2007, Specification for radio disturbance and immunity measuring
apparatus and methods - Part 1-4: Radio disturbance and immunity measuring
apparatus — Ancillary equipment — Radiated disturbances

Amendment 1:2007

CNS 13306-1-4:2007 - 4/ 45 1 ) I %2 K& 77 & H] 3¢ 5 £ & W) 77 )% — 55 L —4 B - B S 1

B)FI 5 K& 7] A %t — B B i — B 4 B (s AR B AR B B

CISPR 16-2-3:2006, Specification for radio disturbance and immunity measuring

apparatus and methods - Part 2-3: Methods of measurement of disturbances and
immunity — Radiated disturbance measurements

CNS 13306-2-3:2007 - 4/ 47 /& B) Fll 7 & 77 28 H) 3¢ 15 2 28 ) 77 0% — 25 2—3 B - #E B HT
T RET] M 0k — B R — B 4T ) E )

ISO 11452-4:2005 - Road vehicles - Component test methods for electrical
disturbances from narrowband radiated electromagnetic energy - Part 4: Bulk
current injection (BCI)

CNS 15207-4:2008 - 5 £5 Hflj — F I #7 4/ B i 5E 2 < B I B 4 1 g 06— 25 4 &5 -
K BN

SAE ARP 958.1 Rev D:2003-02 - Electromagnetic Interference Measurement
Antennas; Standard Calibration Method

3 Terms and definitions

3.HEE K E &

For the purposes of this document, the following terms and definitions apply.
T B8 B E R AR AR

3.1 absorber lined shielded enclosure (ALSE)

3.1 R O Mkl 5 iz [El #5 (absorber lined shielded enclosure » %5 5 & ALSE)
shielded enclosure/screened room with radio frequency-absorbing material on its
internal ceiling and walls
J> 3 BR K AE B Bt BE 22 2 B AR R R R 2 5 i [ A /A i =

3.2 antenna factor

3.2 K4R [~ ¥ (antenna factor)
the factor which is applied to the voltage measured at the input connector of the

measuring instrument to give the field strength at the antenna
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RBIEHEGRTRE  ERAREMNESWAEZRESEREN RN T

3.3 antenna matching unit

3.3 K 4F ULF ¥ 7T (antenna matching unit)
a unit for matching the impedance of an antenna to that of the 50 Q measuring
instrument over the antenna measuring frequency range
FERGEZEMEREGEEN > AL REHEFEEE 50 Q SHESIAET

3.4 class

3.4 Z 4 (class)
a performance level agreed upon by the purchaser and the supplier and documented
in the test plan
HHETEMEEREE - Hios R albyat &2 M aE i

3.5 component continuous conducted emissions

3.5 #H {4 7 45 {5 2 25 5f (component continuous conducted emissions)
the noise voltages/currents of a steady-state nature existing on the supply or other
leads of a component/module which may cause disturbance to reception in an
on-board receiver.
FREMH/MEEZ BRNHMSI WA ERBREMAER/ER > o R E N
Z R

3.6 compression point

3.6 JBR4g %L (compression point)
the input signal level at which the gain of the measuring system becomes
non-linear such that the indicated output deviates from an ideal linear receiving
system's output by the specified increment in dB
HENAG R ENIFRE 2 AGIHRALE - HE/RDL dB KX & B A1 2§ i
e e THE AR 4R P B U A B

3.7 device

3.7 ZLE & (device)
a machine driven by an internal combustion engine which is not primarily intended
to carry persons or goods.
LA AR B » 3R £ 2 R # A SE &Y 2 1
NOTE Devices include, but are not limited to, chainsaws, irrigation pumps, snow
blowers, air compressors, and landscaping equipment.
W% EEUSEARNRNEERE  ERREA WHEH - TEE B ELRH

3.8 receiver terminal voltage (antenna voltage)

3.8 1% Uk % 4% Ui BB BR (K 43 BE ) )(receiver terminal voltage (antenna voltage))
the voltage generated by a source of radio disturbance and measured in dB (pV) by a
radio disturbance measuring instrument conforming to the requirements of CISPR 16
MGEEHFELEZEE > DIfFG CNS 13306 R Y MG EHEFHEHRMHEN -
BAL K dB (uV)

3.9 RF boundary
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3.9 Bf#H#E L (RF boundary)
an element of an EMC test set-up that determines what part of the harness and/or
peripherals are included in the RF environment and what is excluded. It may
consist of, for example, ANs, filter feed-through pins, RF absorber coated wire,
and/or RF shielding
BEMAEARBRE ZEER > DIAEE K L/EEE o E & R HER NN EERR
oo R E BN TR - NE I S B0 BRI~ 9 A B O RO MR 2 AR R /B
557

3.10 artificial network (AN) ; line impedance stabilization network (LISN")

3.10 A T 49 #& (artificial network (AN)) ; % Jf fH #1 2B T 49 I% (line impedance
stabilization network (LISN))
a network inserted in the supply lead or signal/load lead of apparatus to be tested
which provides, in a given frequency range, a specified load impedance for the
measurement of disturbance voltages and which may isolate the apparatus from the
supply or signal sources/loads in that frequency range
[IEV 161-04-05, modified]
' USA
HBAFARFEERSIGNER/ A @ REEHEREN 2 EEHEX
KA E RS > ] By 5 i R 5% 08 R B BE B R B0E R JR/B #R

3.11 average detector

3.11 SE51{E & K 23 (average detector)

a detector, the output voltage of which is the average value of the envelope of an

4
&
i

applied signal
NOTE The average value must be taken over a specified time interval.
[IEV 161-04-26]
iy b ¥ BR A {5 9k BT RSP E 2 RO A
W% ZFHEAREEREEHBESTEMS -
3.12 bandwidth
3.12 FEHE
3.12.1 bandwidth (of an equipment)
3.12.1 % ##8 & (bandwidth (of an equipment))
the width of a frequency band over which a given characteristic of an equipment
or transmission channel does not differ from its reference value by more than a
specified amount or ratio
NOTE The given characteristic may be, for example, the amplitude/frequency
characteristic, the phase/frequency characteristic or the delay/frequency
characteristic.
[IEV 161-06-09, modified]
AR ERNEA M SR E R EEREEREEREEZHTREE
2% P e E B AR i /S SRR M i/ SRR B B B R -

3.12.2 bandwidth (of an emission or signal)
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3.12.2 25 5512 9% 48 & (bandwidth (of an emission or signal))

the width of the frequency band outside which the level of any spectral
component does not exceed a specified percentage of a reference level
[IEV 161-06-10]
PR Z A RYAE o] S B Rl 2 A BN 2 i R E H ot
3.13 broadband emission
3.13 E#H % §f (broadband emission)
an emission which has a bandwidth greater than that of a particular measuring
apparatus or receiver
[IEV 161-06-11, modified]
NOTE An emission which has a pulse repetition rate (in Hz) less than the
bandwidth of a particular measuring instrument can also be considered as a
broadband emission.
BETL R R i 7 ORI B e B RE Ui 2 %
WEAREHEEREMLL H2) VAR EEANESER SRR R E RIS -
3.14 disturbance suppression
3.14 #EH) %] (disturbance suppression)
action which reduces or eliminates electromagnetic disturbance
[IEV 161-03-22]
e K B O Pk 5 1 1B B 2 B i
3.15 disturbance voltage; interference voltage (deprecated in this sense)
3.15 B 5% BE (disturbance voltage) ; & & X (interference voltage » ‘RN Z & )
voltage produced between two points on two separate conductors by an

electromagnetic disturbance, measured under specified conditions
[IEV 161-04-01]
ERERGT  BWNEREHESAE _EBIIER L2 " HHER
3.16 electromagnetic environment
3.16 B EE1E (electromagnetic environment)
the totality of electromagnetic phenomena existing at a given location
[TEV 161-01-01]
—HEEUETAFEZIFAERER
3.17 ground (reference) plane
3.17 $#3h (£ %) i (ground (reference) plane)
a flat conductive surface whose potential is used as a common reference.
[IEV 161-04-36]
HEBUHUERKE2FAEZ FHEBFRA
3.18 narrowband emission
3.18 %= #H %5 %f (narrowband emission)
an emission which has a bandwidth less than that of a particular measuring

apparatus or receiver

[IEV 161-06-13]
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~ B~ B~ B b~ Db

NOTE An emission which has a pulse repetition rate (in Hz) greater than the
bandwidth of a particular measuring instrument can also be considered as a
narrowband emission.

BETL /N R o O B R B g B RE R 2 3

WE MRBEERELL HORARNHEEAESHART B H IR TR HEEHEH -

.19 peak detector
19 1E1{E 5 25 (peak detector)

a detector, the output voltage of which is the peak value of an applied signal
[IEV 161-04-24]
T L ER R K (S 9R M {H 2 AR R A5

.20 quasi-peak detector
.20 1% fH 1 25 (quasi-peak detector)

a detector having specified electrical time constants which, when regularly
repeated identical pulses are applied to it, delivers an output voltage which is a
fraction of the peak value of the pulses, the fraction increasing towards unity as
the pulse repetition rate is increased

[IEV 161-04-21]

AR EEREHERZRES  EWAREEE ZHERE R > ZE 5 Z kK iEE
Z K — Eb ) ot o BR - 3% L B B Ak 1 2 AR R B R AT Y 1

.21 shielded enclosure; screened room

.21 7 E B& (shielded enclosure) ; & % = (screened room)

a mesh or sheet metallic housing designed expressly for the purpose of separating
electromagnetically the internal and the external environment

[IEV 161-04-37]

DL <t o5 48 B0 < o A B4 > Bt FH AE o0 B P9 B B O B R A R 5 2 s T

Requirements common to vehicle and component/module emission measurement

B R MR AR AH B AT B R 2 A K

.1 General test requirements and test plan

B R R o B at R

.1.1 Categories of disturbance sources (as applied in the test plan)

LT 2 M (7 R S R )

Electromagnetic disturbance sources can be divided into two main types:

« Narrowband sources (examples of narrowband disturbance sources are vehicle

electronic components which include clocks, oscillators, digital logic from

microprocessors and displays).

« Broadband sources (examples of broadband disturbance sources are electrical

motors and ignition system).

B E RO o K E A

- FERF (BRI MERE THAE R - E & R 8 K BUR &
Z B hr#Es)
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4.1.2
4.1.2

- RRIE(REEEIR B L ZERE KRS

NOTE 1 While most vehicle or electrical/electronic components are a source of
both narrowband and broadband disturbances, some may be a source of only one
type of disturbance.

% 1. EXHEWNER/ETHEERBEAEHERRTHEESIRFE > HELE0 g
ERAHE U EBHK -

NOTE 2 Broadband sources can be classified in short-duration broadband
(examples are washer pump, door mirror, electrical windows) and long-duration
broadband (examples are front wiper motor, heater blower, engine cooling).

25 2. THE R a] DL oy K R R R B 08 (51 4008 e 2R R ~ AMR R 8 R BB B ) KR
] 5 8 (151 400 T Bl A 2~ B R S LB - 5B A

For the purposes of this standard, categorization of the disturbance type is used
only in simplifying the testing demands by potentially reducing the number of
detectors that shall be used (i.e. eliminating the average detector if the device is
known to be broadband-type of source, such as a d.c. brush commutated motor).
Otherwise, this standard requires that sources comply with limits based upon

both types of measurement detectors and not the type of disturbance.
BENARREZERER - #2888 > 7 08 (£ DURE 0] 5 FE A 2t 0 25 B0 B K
fEABBERCGEEEC A A RBEEEF RSN > Gl E R A R & ZE - BZ 2k
P ERE ) BRI AR G E KB IR IK TR e S B AR & R
HlfE > mIE M E BN A -
Test plan
i B it &
A test plan shall be established for each item to be tested. The test plan shall
specify the

frequency range to be tested,
+ the emissions limits,

antenna types and locations,
+ test report requirements,

supply voltage and other relevant parameters.
¥R EEE A IER o T E > LiEE
-l B g R A E
- BHRHE
- REHIRAE
- BRSO
- fLEE B R A MAH R 2 8 -
The test plan shall define for each frequency band whether the conformance can
be obtained with average and peak limits or with average and quasi-peak limits.
R R S AL T T W B T T s e e

GISSTTCIE
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4.1.3 Determination of conformance of EUT with limits
4.1.3 AR (EUD)FT & IR E 2 HIE
In all cases the EUT shall conform with the average limit.
Bt A FF A s e e &P E IR HIE -
The EUT shall also conform with either peak or quasi-peaks limits as follows.
For frequencies where both peak and quasi-peak limits are defined, the EUT
shall conform with either the peak or the quasi-peak limits (as defined in the test
plan).
For frequencies where only peak limits are defined, the EUT shall conform
with the peak limit.
AR ES G e E S EEE > T ¢
- BRI AE R AE I E YT E 78 2 SR AR 0 RF IR ME AT & 08 fE B g (E PR ) B (B st
st EER)
-HRETEREERMECHR > FRHSEESSBERKIE -
The general procedure applicable for all frequency bands is described in Figure
1.
EAFMAREBZLBEBRESRE I -
The limits given in this standard take into account uncertainties.

AR AR E 2 PR {E % & A i 7E & (uncertainties)
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Figure 1 — Method of determination of conformance for all frequency bands

Start
"----‘-f.---- . .------\-\-\_\"-.
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L 4 ¥ ¥
Fail Pass Fail

IEC 35304

NOTE 1 The conformance should normally be obtained by compliance to both average
and peak limits or both average and quasi-peak limits unless the test plan defines that
conformance can be obtained by compliance to the single appropriate limit) (depending
on the case, peak, or average, or quasi-peak).

NOTE 2 Because measurement with peak detector is always higher or equal to
measurement with average detector and applicable peak limit is always higher or equal
to applicable average limit, this single detector measurement can lead to a simplified
and quicker conformance process.

NOTE 3 This flow-chart is applicable for each individual frequency, e.g. only
frequencies that are above the applicable limit need be remeasured with average or

quasi-peak detector.
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4.1.4 Operating conditions

4.1.4 S 1F R 1F
Different operating conditions of the EUT can influence emission measurement
results. When performing component/module tests, the EUT shall be made to
operate under typical loading and other conditions as in the vehicle such that the
maximum emission state occurs. The operating conditions shall be specified in
the test plan.
FHHREZAERFERG T ERHTENGER > SR EG /M H A R EER
AR B B E R AT E R EM AR TERE DI RBHRERELE - HRE
e ER A bRt B E -
To ensure correct operation of components/modules during test, a peripheral
interface unit shall be used which simulates the vehicle installation. Depending
on the intended operating modes, all significant sensor and actuator leads of the
EUT shall be connected to a peripheral interface unit. The peripheral interface
unit shall be capable of controlling the EUT in accordance with the test plan.
Ryt PR A F /AN G BR h DR IF > IEE A B T EE TR E E 2 L% -
WIKER RN - FHEERMAEEZ RS ARSI REEZEEFEN
T > H 8 7 B T e o] H 8 B Bt 2 e A R A -
The peripheral interface unit may be located internal or external to the shielded
enclosure. If located in the shielded enclosure, the disturbance levels generated
by the peripheral interface unit shall be at least 6 dB below the test limits
specified in the test plan.

MENEBITHTENFREBASSIE  EERNFRERALE > BB HE
TEEZEHUEERRA B ERE T ZABRHEZD 6 dB -

4.1.5 Test report
4.1.5 B S
The report shall contain the information agreed upon by the customer and the
supplier, e.g.
- sample identification,
date and time of test,
+  bandwidth,
step size,
« required test limit,
ambient data
- test data.
HWEELEE R L EREE ZEH > Bl
- KE dnE
- o B H WY R R
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4.2 Shielded enclosure

4.2

i il [ A

The ambient electromagnetic noise levels shall be at least 6 dB below the limits
specified in the test plan for each test to be performed. The shielding effectiveness
of the shielded enclosure shall be sufficient to ensure that the required ambient
electromagnetic noise level requirement is met.
RIGEBEMUEEERBHAT ZABN AR EECRAEZD 6 dB- 7
e B B 2 B M R e DA IR e R IR R S L AR R -

NOTE Although there will be reflected energy from the interior surfaces of the
shielded enclosure, this is of minimal concern for the measurement of conducted
disturbances because of the direct coupling of the measuring instrument to the
leads of the EUT. The shielded enclosure may be as simple as a suitably grounded
bench-top screened cage.

W% HAEETHRFRERS CARE RS  BHNEEEEEN b 280 S
HEEMEGEF ARSI SEREESE - B E RS0 E R

e S

Z il & il sE -

4.3 Absorber-lined shielded enclosure (ALSE)
4.3 A 18 R O A L 5 i 1] #S (ALSE)

For radiated emission measurements, however, the reflected energy can cause
errors of as much as 20 dB. Therefore, it is necessary to apply RF absorber
material to the walls and ceiling of a shielded enclosure that is to be used for
radiated emissions measurements. No absorber material shall be placed on the
floor for vehicle or component level tests. The following ALSE requirements shall
also be met for performing radiated RF emissions measurements.
MMBNENENEN > KHNEETEN LS 20dB Zik%E > HIt > BHEHNE
75 8 & T B oK AE M BB O R OR A L 2 B i B B o L B R A 1 i 2R s Bl 2 st
A M 255 5% W Oz M L o SRTT R O T O 5 O I 2 P R A R B i A TE AT & DA
TEKX -

4.3.1 Reflection characteristics

4.3.1 ZHR

Performance of the absorption material shall be greater than or equal to 6 dB in

the 70 MHz to 2 500 MHz frequency range.
W5 R o1t 2 MERE FE Y 70 MHz £ 2500 MHz KA B E R 6 dB -
NOTE A test method is described in IEEE STD 1128-1998: IEEE recommended




— 15— CNS |

practice for radio frequency (RF) absorber — Evaluation in the range of 30 MHz
to 5 GHz.
W22 By At 2 R IEEE STD 1128-1998 : IEEE recommended practice for

radio frequency (RF) absorber — Evaluation in the range of 30 MHz to 5 GHz -

4.3.2 Size
4.3.2 R~FK/N

For radiated emissions tests, the shielded enclosure shall be of sufficient size to
ensure that neither the vehicle/EUT nor the test antenna shall be closer than 1 m
from the walls or ceiling, or to the nearest surface of the absorber material used
thereon.

HirEHN RG> RilkEEER SR ST > DU R E /A7 &l REER
EAHE T ~ RAC IR BB R M R A T R AHEE /NS T om e

4.3.3 Objects in ALSE
4.3.3 N #8URORE AR I i (B B R 2 RS

For radiated emissions measurements in particular, the ALSE shall be cleared of
all items not pertinent to the tests. This is required in order to reduce any effect
they may have on the measurement. Included are unnecessary equipment, cable
racks, storage cabinets, desks, chairs, etc. Personnel not actively involved in the
test shall be excluded from the ALSE.
A T R A A R OR o MO B PR R OR A R B B RS R R B BR AH B 2
I ELERRH - EREE - FEEE - R T AR TS KAEXREERDBEER
BHZEM T8 slbg 2 JEEHE S B A B IR TETE N 8 R A kB il B A8 A -

4.4 Measuring instrument

4.4 FHES

The measuring instrument shall comply with the requirements of CISPR 16-1-1.
Either manual or automatic frequency scanning may be used. However Annex D of
CISPR 16-2-3 explains the differences between the CISPR AV detector and an AV
detector (complying with CISPR 16-1:1999). For the purpose of this standard
either detector may be used, since the pulse repetition rate for internal combustion
engines is above 10 Hz.

BHFEEEER & CNS 13306-1-1 Z %K > Wl fl FEECE FHMERE= - 28
CNS 13306-2-3 [ff &k D frifi# BB /Y CISPR V¥ {H g U5k &5 Je ~F 5 {H 1 O 25 (3 <7
CNS13306-1: R 92 4F » EERIL) 2 % 5 SR A H6E 2 6 H 60 B i I
Ak ErEER AN 10 Hz > “fEf R a B ol £ -

NOTE 1 Spectrum analysers and scanning receivers are particularly useful for
disturbance measurements. The peak detection mode of spectrum analysers and
scanning receivers provides a display indication which is never less than the
quasi-peak indication for the same bandwidth. It may be convenient to measure
emissions using peak detection because of the faster scan possible than with

quasi-peak detection.
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W% 1 g ohERESRERRENENRESEN > SREEERE - D
MEAESREEZ BERESEXBERENG/ N EEZ BERE R ER
SR ENRHEERERKSESREZ EERELLS -

NOTE 2 A preamplifier may be used between the antenna and measuring
instrument in order to achieve the 6 dB noise floor requirements. If a preamplifier
is used to achieve the 6 dB noise floor requirement, the laboratory should establish
a procedure to avoid overload of the preamplifier, such as using a step attenuator.
W% 2. AIERASATHN KRGk ENESRHE - DUERF FRERER 6 dB 2 %
Koo ERMATER KGNS H SMAERN 6 dB > Fha = A #E I8 AT E KK
wmREZER > B2EH T HEA T RS -

NOTE 3 In particular cases, because of very low average detector limits and/or
instrumentation limitations, the 6 dB noise floor requirements may not be fulfilled.
In this case and if an appropriate preamplifier has been used, alternatives such as
RBW/BW reduction with appropriate step size changes may be used. These
measures should be documented in the test report.

25 3. FERFRE T o B F 5 (E fe R 8 PR E R R /B 25 IR - (R & =
FEGR 6 dB I REMEVREER > fELENT > BHEAEE ZATE R RS o 02 2 0 g
AT (RBW)/SH T I B @ AP A/ HEE g8 MHAL N albmsEd -

4.4.1 Spectrum analyser parameters

4.4.1 LD MESH

The scan rate of the spectrum analyser shall be adjusted for the CISPR frequency
band and detection mode used.

BERE MR 2 18 = R EAR A 2 CISPR JE AT K A% Ry 25 A5 =X o o & -

Spectrum analysers may be used for performing compliance measurements to this
standard providing the precautions cited in CISPR 16-1-1 on the use of spectrum
analysers are adhered to and that the broadband emissions from the product being

tested have a repetition frequency greater than 20 Hz.

805 4 T B AT AR LE A P BB IR SFERR CNS 133064141
ZHFESMEERSEHE  HRKEBRGHERZABREHEBH AR 20 Hz Z &
WHR -

The minimum scan time and recommended bandwidth are listed in Table 1.

B /NI S B SRR AR sl e

The bandwidth of the spectrum analyser shall be chosen such that the noise floor
is at least 6 dB lower than the applicable limits.

EEBMEE S MEMERAES T ZRERERTHRAEZD 6 dB -

NOTE See 4.4, Notes 2 and 3.

e 2440552 K3-
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Table 1 — Spectrum analyser parameters

Service / Frequency range

Peak detection

Quasi-peak detection

Average detection

RBW ) RBW - REW .
MHz at 3 dB Scan time at .6 dB Scan time at 3 dB Scan time
AM broadcast 0,15-30 9710 kHz 1057 MHz 9 kHz 200 s/ MHz 9/10 kHz 10 s/ MHz
and mobile
Senvices
FM broadcast 76 -108
Mobile services 30-1000
TV Band | 41-88 100 ms 100 ms
100/120 kHz 120 kHz 20 s IMHz 100/120 kHz
TV Band I1I 174 - 230 I MHz I MHz
TV Band IV/V 470- 850
DAB 171- 245
DTtV 470-770 100 ms Does not 100 ms
100/120 kHz | MHz Does not apply apply 100120 kHz I MHz
Maobile service 1000 - 2 500 100 ms Does not 100 ms
100120 kHz | MHz Does not apply apply 100120 kHz 1 MHz
GPS L1 civil 1567 — 1583 Does not Does not Does not
Does not appl 910 kHz 15/ MHz
apply apply e apply

least three times the resolution bandwidth (RBW).

When a spectrum analyser is used for measurements, the video bandwidth shall be at
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* 1 BT ES

RRP/AE AR A AR 2 HEIEER R s SEERE S
-3dB fi# -6 dB Z fi# s -3dB Zfi% .
o P FHIFHE
M pome | R pass
AM T §5 0
. 0.15~30 | 9/10 kHz 10 s/MHz 9 kHz 200 /MHz | 9/10 kHz 10 s’/MHz
255
FM 3% 76~108
= AR 30~1000
ST 1 41~88 | 100/120 100 100/120 100
A 120 kHz 200 s/MHz
”Fluﬁ@ A T 174~230 kHz ms/MHz kHz ms/MHz
R AAY 470~890
et 3 AV 4% 171~245
100/120 100 100/120 100
Bt ot 470~710 | /M2 A A kHz ms/MHz
100/120 100 100/120 100
= RS 1000~2500 ST R
TP KHz ms/MHz kHz ms/MHz
EE SIS \ \ ‘ ‘
1567~ 1583 ] R ST FSE 9/10 kHz 1 s/MHz
(GPS) L1 27|

O SE RS o M iR & O 0 f5 SR E E (video bandwidth) fE £ /b A fi# M7 #H L (resolution
bandwidth, RBW)> 3 £Z o

4.4.2 Scanning receiver parameters

442 HEBRRES2HR
The dwell time of the scanning receiver shall be adjusted for the CISPR
frequency band and detection mode used. The minimum dwell time, maximum
step size and recommended bandwidth (BW) are listed in Table 2.
14 =% BE B I ] FE St % CISPR BHAT K ATt ie 2 f AU o B8 > i /N BE®H I ] ~ i
REMER/DNREEHRMAS ML 2 5 -
The bandwidth of the scanning receiver shall be chosen such that the noise floor
is at least 6 dB lower than the applicable limits.
JEEREE SRR RS RERERE AR EED 6 dB -
NOTE See 4.4, Notes 2 and 3.
E 244552 K3
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Table 2 — Scanning receiver parameters
Service / Frequency range Peak detection Quasi-peak detection Average detection
MHz BW Step Dwell BwW Step Dwell BW Step Dwell
at -6 dB size time at -6 dB size time at -6 dB size time
AM broadcast 015-30
and mobile 9 kHz S kHz 50 ms 9 kHz 5kHz 1s 9 kHz 5 kHz 50 ms
services
FM broadcast 76-108
Mabile
SErviCes 30 to 1 000
TV Band | 41 -85 120 kHz | 50kHz | 5ms 120 kHz A0 kHz 1s 120 kHz | 50 kHz [ 5ms
TV Band Il 174 — 230
TV Band IV/V 470 — 890
DAB 171-245
DTTV Does not | Does not | Does not
470 - 770 120 kHz | 50kHz | S5ms 120 kHz | 50kHz [ Sms
apply apply apply
Maobile 1000 - Does not | Does not | Does not
Sarvice 2 500 120 kHz | 50kHz 5ms apply apply apply 120 kHz | 50 kHz 5ms
GPS L1 civil 1567 — 1583 Does not Dr?;[s Dﬂc;e;s Does not | Does not | Does not 9 KHz 5 kHz 5 ms
appl appl appl appl
pply apply apply Pply pply pply
NOTE For emissions generated by brush commutator motors without an electronic control unit, the maximum step
size may be increased up to 5 times the bandwidth.

*2 EEBREKSE

PR/ SR B REIEEM SRR
-6 dB -6dB 7 -6 dB
H: (25 [=va) -H: (2 [=v2) - H: (2= [=v2)
Mz g j/j}ﬂ :f; Ll j/jjﬂ zf; Z T ;“JE' :f;
AN SHlE] 7N S 7N SHE]
SEE " YER
AM ?’4 R w
. B 0.15~30 | 10kHz 5kHz 50 ms 9 kHz S kHz Is 9 kHz 5kHz 50 ms
F RS
FM %% 76~108
E RS 30~ 1000
I T
:}Jgi I 41~ 88 120 120 120
EoyT AR
i ;r“ﬁ 174~230 - 50kHz | 5ms . 50 kHz Is . 50kHz | S5ms
ol AT z z z
[ 470~890
V/V
Tl =1
i 171~245
#(DAB)
B b ?;TL i 120 ; N N 120
470~770 50kHz | 5ms | F@H | FEE | FEE LH 50kHz | S5ms
(DTTV) kHz z
= RS 1000~2500 50 kHz 5 ms AEH | NEH | ~EH KH 50 kHz 5 ms
kHz z
ER R
# (GPS) L1 1567~1583 | Fuffl | A | A | @A | R@A | R | okHz 5kHz 5ms
8]

HE:ARETrEAE T ANBREZELENED > HERPBA/NITHEE SEHET -

4.5 Power supply
4.5 R L IE S

The power supply shall have adequate regulation to maintain the supply voltage Us
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within the ranges specified:

Vehicle tests: Ignition on, engine off

U, = (12:?)\/ for systems with 12 V nominal supply voltage

U, = (24ii)\/ for systems with 24 V nominal supply voltage
Vehicle tests: Engine running

U, = (133)\/ for systems with 12 V nominal supply voltage

U, = (26:6])\/ for systems with 24 V nominal supply voltage

BRMESERBERBRUREFHEERE U, NAREHE :
B A Ba  BEOKBHRL > 51 % R P

U, =(22V #6112 v B E g 245
U, =24V $Himam 24 v & B 1 1 2 %
Rl b - Sl EEE
U, =(32V #himm 12 v Em w25
U, =(26"V #Hmag 24 v o 1 it e % %

NOTE Most of the vehicle tests will be performed without the engine running, but

with the ignition switched on, therefore care must be taken to ensure that the

battery is sufficiently well charged.

=5 2 B B N S T B R SR AT o (H D R R KB BE BE B - BUEUE B DA
PRERTERRE -

Component/module tests:

Unless otherwise stated in the test plan the values below shall be used.

US = (13:1)\/ for systems with 12 V nominal supply voltage

U, = (26f§)\/ for systems with 24 V nominal supply voltage
A/ H A
PR sl B st & Bt - FEARER 20T A

U, =(371N i 12 v s s i 2 4%

U, = (262N 21 24 v & B L 24
The power supply shall also be adequately filtered such that the RF noise produced

by the power supply is at least 6 dB lower than the limits specified in the test
plan.

BEMESRINEEE RN LS E R ESE L 2 S HEBETEN AT EH T
ZIRHE X/ 6 dB -

When specified in the test plan, a vehicle battery shall be connected in parallel

with the power supply.
e B Et SO E 0 B U IR IR FE B R IR (AL I N MR B -
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5 Measurement of emissions received by an antenna on the same vehicle

SRR — g b KRR UL Ay & N &

5.1 Antenna measuring system
5.1 RHEEM AR

5.1.1 Type of antenna

5.1.1 R&HA

An antenna of the type to be supplied with the vehicle shall be used as the
measurement antenna for the bands for which it is designed to be used for radio
reception.

Pt mapE RN Y > HWARBEZUAERRER > EEHNZREHLE
R &R -

If no antenna is to be furnished with the vehicle (as is often the case with a
mobile radio system), the antenna types in Table 3 shall be used for the test. The

antenna type and location shall be included in the test plan.
EHEWELHRGEEEHATHESERS)  BERARBREMNRE 3 ZREH
B Hollgst EREEHARGEEERUE -

If an active antenna is used, the noise floor of the measured signal at the radio

antenna connector may increase (see also the note in 5.3).
EREAEHARE NEGAERGEES ZERT MR R TEHNOr2 R
53 ZHHE) -

Table 3 — Antenna types

Frequency Antenna type
MHz
0,15to 6,2 1 m monopole
26 to 54 Loaded quarter-wave monopole
68 to 1 000 Quarter-wave monopole
1000 to 2 500 As recommended by the vehicle
manufacturer
r3 RGEHEMN
ﬁi R AR
0.15~6.2 1 m B8 iR
26~ 54 & #2097 Z — & B R
68~ 1000 Y 7 Z — R B
1000~ 2500 RIES TSRy

5.1.2 Measuring system requirements

5.1.2 BRI R EXK
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5.1.2.1 Broadcast bands
5.1.2.1 EBESE

For each band, the measurement shall be made with instrumentation which has
the following specified characteristics.
HEEE EBLULANTHRERE ZESEEMN -

5.1.2.1.1 AM broadcast:

5.1.2.1.1 AM E %

Long wave (0,15 MHz to 0,3 MHz)

Medium wave (0,53 MHz to 1,8 MHz)

Short wave (5,9 MHz to 6,2 MHz)

& (0.15 MHz~ 0.3 MHz)

di)¥ (0.53 MHz~ 1.8 MHz)

5K (5.9 MHz~ 6.2 MHz)

The measuring system shall have the following characteristics:

— output impedance of impedance matching equipment: 50 Q resistive;

— gain: The gain (or attenuation) of the measurement antenna system shall be
known with an accuracy of £ 0,5 dB. The gain of the equipment shall
remain within a 6 dB envelope for each frequency band as shown in Figure
2. Verification shall be performed in accordance with Annex B;

B 2GR TR -

- TR 2 - 50 Q \BHEM;

- Him B RELRAK W REEROECHA 0.5 dB ZREHEE - ZHEN

BHH IR B LR E 6 dB BB 2N - dE 2 Fros o I FE KT 8% B # 1T

Figure 2 — Example of gain curve

6 dB
envelope

Gain (dB)

fLow fHigh
IEC 36408
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2 b 7l 4R A B

o
=
S 6 dB
{Eﬂ? ifrj‘ &)
G
fLow Trigh

— compression point: The 1 dB compression point shall occur at a sine wave
voltage level greater than 60 dB(pV);

— measurement system noise floor: The noise floor of the combined
equipment including measuring instrument, impedance matching equipment,
and preamplifier (if used) shall be at least 6 dB lower than the applicable
limits;

— dynamic range: from the noise floor to the 1 dB compression point;

— input impedance: the impedance at the input of the matching network shall
have a resistance of at least 100 kQ in parallel with a maximum capacitance
of 10 pF.

— BER%E L : 1 dB JBA 4 B E 2% 4 AE IE 92 R BE R iz ZE KN 60 dB(RV)EF

- BN ARG ZzHRMEN  HeRFEEEEWES - HITC R H R ATE K
Reas(CEEMZzH REREERNEHREEED 6 dB;

- BIREEE B RSN E 1 dB B YR

- EAMEY : EEREHEEE AR ZHNEZR D 100kQ - HEWB&EKES
10 pF -

5.1.2.1.2 FM broadcast (76 MHz to 108 MHz) and TV broadcast

5.1.2.1.2 FM E#% (76 MHz~ 108 MHz) } B E %
Measurements shall be taken with a measuring instrument which has an input
impedance of 50 Q. If the standing wave ratio (SWR) is greater than 2:1 an
input matching network shall be used. Appropriate correction shall be made
for any attenuation/gain of the matching unit.
FE DL ABH$T S0 Q Z EHEISEETEN - EEIFEE(SWR KR) 2:1 0 FERE
A f ACUC BC 49 g% - ST Ky UL G BE T 2 R RU/MY VR R B IE -

5.1.2.2 Mobile services (26 MHz to 2 500 MHz)
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5.1.2.2 THE R (26 MHz~ 2 500 MHz)

The test procedure assumes a 50 Q measuring instrument and a 50 Q antenna
in the frequency range 26 MHz to 2 500 MHz. If a measuring instrument and
an antenna with differing impedances are used, an appropriate network and

correction factor shall be used.
B2 P Y 26 MHz~ 2 500 MHz {8 £ 50 Q £ AR 25 & 50 Q K4 & A
[HPtAE 2 Eas K8  ERAEBEE®EENEBERT -

5.2 Method of measurement

5.2 2 5

The disturbance voltage shall be measured at the receiver end of the antenna
coaxial cable using the ground contact of the connector as reference. The antenna
connector shall be grounded to the housing of the on-board radio. The radio
housing shall be grounded to the vehicle body using the production harness. A
coaxial bulkhead connector shall be used for connection to the measuring
instrument outside the shielded room. See Figure 3. In the case of an active
vehicle antenna, which is fed by the radio via the antenna cable (phantom network),
a decoupling network similar to that used in the radio shall be installed at the
antenna connector to feed the active antenna from the vehicle supply voltage.
BRI ERSRIES BRI REREEE RIS B E R R EESE
B AR AR B AN A R M o M AR S AN AR ME DL A AR R B RS - 0 FE fE T IS AR
HEmEERRENCENES > SRE 3 - EEANEHAEW L > HHE
G E KA ?Eﬂiﬂﬁﬂ%%’pMmmmnﬂwmm'ﬁ%ﬂﬂ%ﬁ%? ZEMA
Mg > BLENRGERSCHEWREERBEA LTI RE -
When making measurements in the AM broadcast bands (LW, MW, SW), the
vehicle/matching unit ground and ground of the ALSE shall be electrically isolated
from each other by means such as an isolation transformer, sheath-current
suppressor, battery-powered measurement instrumentation, fiber optics, etc.
Appropriate correction shall be made for the insertion loss of any isolation
network. (See Annex C for an example of a sheath-current suppressor.)
o AM B RS (R~ TR R KT R ) 8 R I o B R /UC B BE ST B DN R ORORZ AR B
W B e 2 Pt E DIRE B S R 2 - B S R AW 25 - O EE D 8O R A KO MUE i
HEERREE > WESE OSSR ZmABEMEEELE -
NOTE The use of a high-quality coaxial cable e.g. double-shielded cable for
connection to the measuring instrument is recommended as well as the use of

ferrite rings on the cable for suppression of surface currents.
HE ZEENSmERES S EFREG EEE N &S IR
0 1l 48 Z?Z%Eﬁ B e

Some vehicles may allow a receiver to be mounted in several locations (e.g. under
the instrument panel, under the seat, etc.). In these cases a test shall be carried out

as specified in the test plan for each receiver location.
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FECHEF O AE MR N R B RE T E IR RRN - RERE) R EK
o B A E A I8 R UORR i B BT A B -

When vehicle measurements are made without the engine running, the power
supply of 4.5 shall be used, when needed, to maintain the system voltage within its

required range.
EHEB ARSI ZEE G ENE > BREEMEH 45 2 ERMAEDS > DER AR
BRREKEE -

Figure 3 — Vehicle-radiated emissions — Example for test layout

(end view with monopole antenna)

1 000 min. 1 000 min.

1 000 min.
| 1 000 min.

I

Detail view of
antenna interconnect

IEC 36308

1 Measuring instrument

2 ALSE

3 Bulkhead connector

4 Antenna (see 5.1)

5 Vehicle

6 Typical absorber material

7 Antenna coaxial cable

8 High-quality coaxial cable e.g. double-shielded (50 Q)
9 Housing of on-board radio

10 Impedance matching unit (when required)
11 Modified coaxial "T" connector

12 AM broadcast band ground isolation network (when required)
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5.3 Examples of limits for vehicle radiated disturbances

5.3 H W 4R O 18 B R ] E & B

It is recommended for acceptable radio reception in a vehicle using typical radio
receivers, that the disturbance voltage at the end of the antenna cable should not
in Table 4. Where different receivers are used or

exceed the values shown

different coupling models for the propagation of disturbances are valid, the limits
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may be changed and detailed in the vehicle manufacturer’s own specification.

BE R B S B AR B U 2l 2 R E R IR S KRR BRI 2 BB R
AABBR A RNZEE BREARRZERE  NEFENEZ BB EER
R REETHEE WAL HN TR EME 2 RET -

Table 4 — Example for limits of disturbance — Complete vehicle

X 2 Frequency Terminal disturbance voltage at receiver antenna terminal in dB (uV)
Service / Band
MHz Peak Quasi-peak Average
BROADCAST
Lw" 0,15-0.30 26 13 6
ww 053-18 20 7 0
sw " 5.0-62 20 7 i
" 76 - 108 26 13 6
TV Band|® 41-88 16 - 6
TV Band Ill 174-230 16 - 6
DAB Il 171-245 10 - 0
TV Band IVV 468 - 944 16 - &
DTTV 470 - 770 20° - 10°
DAB L band 1447 — 1494 10 - 0
SDARS 2320-2M5 16 - 6
MOBILE SERVICES
v 26-28 20 7 0
VHF 30- 54 20 7 i
VHF © 68 - 87 20 7 0
VHF 142 175 20 7 i
Analogue UHF © 380-512 20 7 0
ke 300 - 330 20 - 6
ke 420 - 450 20 - &
Analogue UHF ° 820 - 960 20 7 i
GSM 800 860 - 895 26 ) 6
EGSMIGSM 900 g25 - 960 26 ] &
GPS L1 civil® 1567 -1 583 - - 0
GSM 1800 (PCN) 18031882 26 - &
GSM 1900 1 850 — 1990 26 - 6
3G / IMT 2000 1900 — 1992 26 - &
3G / IMT 2000 2010-2025 26 - 6
3G / IMT 2000 2108-2172 26 - 3
Bluetooth/802.11 2 400 - 2 500 26 - 6
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4 LW Long wave, MW: Medium wave, SW: Short wave (amplitude modulation, AM)
WHF: Very high frequency, UHF: Ulira high frequency (frequency modulation, FM})
DAB: Digital audio broadcasting, TV: Television, DTTV: Digital Terrestrial Television
RKE: Remote keyless entry, GPS: Global positioning system, GSM: Global system mobhile
3G: Third generation

b In this analogue service the peak and quasi-peak limits can be relaxed hy & dB for short duration disturbances
(e.g. short duration PK (or QPK) limit = PK (or QPK) limit + 6 dB).

Analogue TV only.

d This limit is less stringent than the analogue limit and should only be applied where analogue TV is no longer in
use.

e The bandwidth and frequency sieps to be used for the GPS L1 civil band are respectively 9 kHz and 5 kHz
rather than the bandwidth and frequency steps defined in Table 1 and Table 2 for services above 30 MHz.

f RKE limits are defined over a large frequency band. Any modification of the average limit around the cperating
freguency due to sensitivity of RKE systems should be defined in the test plan.

NOTE 1 Stereo signals may be more susceptible to disturbance than monaural signals in the FM broadcast band.
This phenomenon has been factored into the FM (76 MHz to 108 MHz) limits.

NOTE 2 All values listed in this table are valid for the bandwidihs in Tables 1 and 2. If measurements have to he
performed with different bandwidths than those specified in Tables 1 and 2 because of noise floor requirements,
then applicable limits should be defined in the test plan.
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x4 BERHEEGY —EE

o FE UM R 4R 48U 2 4% i 1B Bl EE R -
B 5 /98 2 o Bifir % dB(u V)

MHz g 15 g 5 1
& %
LW® 0.15~0.30 26 13 6
MWw* 0.53~1.8 20 7 0
A 5.9~6.2 20 7 0
FMP 76~ 108 26 13 6
TV Band I° 41~ 88 16 6
TV Band III° 174~ 230 16 6
DAB III 171~ 245 10 0
TV Band IV/V® 468~ 944 16 6
DTTV 470~ 1770 20¢ 10¢
DAB L band 1447~ 1494 10 0
SDARS 2320~ 2345 16 6
17 B IR 7
CB® 26~128 20 7 0
VHE® 30~ 54 20 7 0
VHE® 68~ 87 20 7 0
VHE® 142~ 175 20 7 0
Analogue UHF® 380~ 512 20 7 0
RKEf 300~ 330 20 6
RKE' 420~ 450 20 - 6
Analogue UHE® 820~ 960 20 7 0
GSM 800 860~ 895 26 - 6
EGSM/GSM 900 925~ 960 26 - 6
GPS L1 civil® 1567~ 1583 - - 0
GSM 1800 (PCN) 1803~ 1882 26 - 6
GSM 1900 1850~ 1990 26 - 6
3G/IMT 2000 1900~ 1992 26 - 6
3G/IMT 2000 2010~ 2025 26 - 6
3G/IMT 2000 2108~ 2172 26 - 6
Bluetooth/802.11 2400~ 2500 26 - 6

WE L LEEBREGY URBERTEN FM BEHBHARZEIE LB CRIEHE L FM(76 MHz
~ 108 MHz)[R /{6 2 Bz E -

HE2 RKEITRBR2ZHE > ARV ZBERANR  EHREFHEMAER  JLUHEER I EEL2FH
ZHEABTEN AR EPEERRTEMN ZRHE -

CLW R MW o o SWot A (BLE B R IR R 5 &
VHF @ R - UHF : @S (L EBE RBERHE) -
DAB : Bifi H&fl > TV : &1 - DTTV : 2 E 1 - SDARS © & 2 % iz & fl fe 4 & K 75
CB: R - RKE: PP > GSM: £ETHEM AL > EGSM : M@ 2RTH BN LR -
GPS: &M EM A4 > PCN: H AMEMMEE - 3G F =M/ > IMT : B E(TE E {5 > Bluetooth : EEE >
802.11 © f5 fE 4% 44 % 2 4 -

O TE SR E LR B o U R R e W (PRI E O R R RF SR E B o DT B 6 dB (RN R A IR R I M (3
A 1 ) BR ) {E =6 {H (55 24 1 {6 R ] {6 +6 dB) -

CEEBILER -

CHL PRI L IR I E R A BN EERE A BEA -

CEEEAN ZRL(GPS)LI R MR M Z M E KRS B3 5l ks 9 kHz Jz 5 kHz > MIFE RN &L | k3% 2>
#i 30 MHz Z I % AU S W K R IS -

TEEFTRKE)RGEEBNRENES EMHEEMTHARERE SR PR HEEERAER
e B st E g -
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Figure 4 — Average limit for radiated disturbances from vehicles GPS band

1567,42 to 1 583,42 MHz
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NOTE If an active antenna is used, the noise floor may increase. The additional noise
floor depends on the type of antenna and must be subtracted from the measured value

to determine the real value of the disturbance using the following formula (all terms in

uv):

U = VU 2 peasured —U 2 Antemna noi
real Disturbance easure ntenna noise

A relaxation of the limit because of the active antenna noise floor does not guarantee
compliance. Subsequent changes to the active antenna design may result in
non-compliance. This topic remains under study. Annex D describes a method to

determine the noise floor of an active antenna.
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E EEAEFHNRE > FREMATREMEN B2y RMEAR KRG EE
HAHLTAXELE S ¢ VREWMERE > DLAEESH Z FEE :

U el Disturbance = \/ U *weasured —U 2 antenna noise
A ARERE L8R KREH MR ZFF &M (compliance) » SR H ERHEIE - HEH
NKREHFTZHEASEE R EERNER T EM - RAREMAEV IS - et D il
HEEBXNKGHFRMHRZTTE -

6 Measurement of components and modules
6.8 1F i Z B M

6.1 Test equipment

6.1 & Ba 5%

6.1.1 Ground plane

6.1.1 i SFmE

The ground plane shall be defined as the top metallic surface of the test
bench/table.

it rEHEEE ARG/ Rz ELEBRE -

The ground plane shall be made of 0,5 mm thick (minimum) copper, brass, bronze
or galvanized steel.

PEh P FE DL 0.5 mm B (R /NME)Z8E ~ =8~ 7 o o8 o o A R -

The minimum size of the ground plane for conducted emissions shall be 1 000

mm X 400 mm.

{88 %% 5 2 2 07 & /N R ST JE £ 1000 mm X400 mm -

The minimum width of the ground plane for radiated emissions shall be 1 000 mm.
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6.1.2
6.1.2

The minimum length of the ground plane for radiated emissions shall be 2 000

mm, or underneath the entire equipment plus 200 mm, whichever is larger.

e B 2 A 2 BV T R /N EEFE Ry 1000 mm v A /N R EEJE Ry 2000 mm 0 B AE
B BT 7780 200 mm > DL B T RELER A -

The height of the ground plane (test bench) shall be (900 += 100) mm above the
floor.

et SV GA B sl B ) < = B JE & R AR (900 = 100) mm -

The ground plane shall be bonded to the walls or the floor of the shielded
enclosure such that the d.c. resistance shall not exceed 2,5 mQ. The distance
from the edge of the ground strap to the edge of the next strap shall not be
greater than 300 mm. The maximum length to width ratio for the ground straps
shall be 7:1.

RSP HEEEERRER @R  HEREMHEREAESR 2.5 mQ - #
A BGHZEBREARAAN 300 mm> AFMFE X EENEAEILRAER 7!
NOTE Because of resonances of the ground plane the location, width and length
of the bond straps may influence the measurement results. A sufficient number of
low inductive bond straps are necessary to ensure a low impedance connection to
the shielded room.

W% HREEPE R BT ZMNE  TERREJEZEENSER
WA AER e E T RERMEEREY  DHEREREREEZEZEHEIMT -

Power supply and AN

B R L JE 25 R A L 48 B8 (AN)

For the tests defined in 6.2, 6.3, 6.4, 6.5 and 6.6, each EUT power supply lead
shall be connected to the power supply through an artificial network. For the
TEM cell emissions tests of 6.5, an AN with a coaxial connector will facilitate
connection to the TEM cell EUT power connector. The AN shall have a nominal 5

¢ H inductance. The impedance characteristics and a suggested schematic are

shown in Annex E.

$62-63-64-65K 6.6 ERZAB  BFHFHNRMEIERMBIESIHIEEZHRA

THpmEEEERMEEDS BN 6.5 ZEMEMK =R - WA E R

s NTHB AR EEm BRI EF AN R EERERES 2 EE > HAL

M IEHEREES S vH HEVRMENEZRERSBNEE-

Power supply is assumed to be negative ground. If the EUT utilizes a positive

ground then the test set-ups shown in the Figures need to be adapted accordingly.

Depending on the intended EUT installation in the vehicle:

— EUT remotely grounded (vehicle power return line longer than 200 mm): two
artificial networks are required, one for the positive supply line and one for
the power return line.

— EUT locally grounded (vehicle power return line 200 mm or shorter): one

artificial network is required, for the positive supply.




— 33— CNS |

6.1.3
6.1.3

6.1.4
6.1.4

BRMtESRzsEBEY > SEFNRERAEHBEY > BHArzABRE

SHEYIE > HHEE AR ELEERN

15 I 5% P45 4 U 12 3 (BE R BE R [B1 4R R Y 200 mm) © FF 3 {8 A T4 B - — i #%
B IE Hx B 4R 0 — {1 82 F & K E 47 -

— R JHI B AT it 42 (B BE R (B4R B 200 mm B EGAE ) ¢ B B —(E A T4 K 9 E
1E 1 26 O 4R

The AN(s) shall be mounted directly on the ground plane. The case(s) of the

AN(s) shall be bonded to the ground plane.

ANLHMEEBERE R EM SR L BEATHEE IR R et -

The power supply return shall be connected to the ground plane (between the

E

power supply and the AN(s)).
BRMESEREER SRV EOT N EIREES X A THEEH) -
The measuring port of the AN not connected to the measuring instrument shall be

terminated with a 50 load.
AHEBZEENER A L HE = IR ELRE 500 & # -

Load simulator

O B A

The load simulator includes sensors and actuators, and terminates the test harness
connected to the EUT.

B A B e O B R BBy 0 I DLAR R AR B A A E -

To ensure sufficient reproducibility the same termination must be used for each
measurement either by wusing special termination equipment (e.g. artificial
networks, filters) — located at the RF boundary — or by using the same load
simulator.

R EH 2 BRY > AESXRENRERER & > o] R HIHE R EER
&% U S fE (0 N AR - KA ) > B A AH A 2 B EE R

Signal/control line filters

15 9% /42 1 47 U8 K 23

In the TEM cell test method using the coaxial connectors for EUT leads each lead
shall pass through a filter which has impedance characteristics similar to that of
the AN defined above.

AR B EREE S A E S ERGHRHEGIIR BIIREER
B Bt A T4 % BH 50 M T (O 2 88 B o

The attenuation of the filters shall be specified for the whole frequency range of
the intended component/module test (see 6.2 to 6.6) according to the
requirements shown in Figure 5. The minimum attenuation shall be more than 40
dB from 30 MHz up to the upper cut-off frequency (fc), which depends on the
intended test method. Figure 5 shows e.g. an upper cut-off frequency (fc) of the
chosen test method of 400 MHz.
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JEMCE 5 2K - RAEAF/REER R (2] 6.2~6.6) 2 B {5 R E T &8
W2 HERE  GEERBENE 30 MHz Z& FEX(fo) LR 2 R/NERE
JERTL 40 dB > [B 5 K At 2 5l B vk 2 B SR (fo) IR & -

NOTE Other low pass RF filter configurations may be used if the filter
characteristics are not applicable to special wanted signals of the EUT's inputs or
outputs (e.g. high speed network data interfaces). The filters shall be specified in
the test plan.

25+ 5 R R s R R R R R S0 A BT U (B A v A R R ) 2
FERF RG> oA MRS NS E  HERA R EET -

Figure 5 — Example for the required minimum attenuation of the signal / control

line filters
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6.2 Conducted emissions from components/modules — Voltage method

6.2 HHHF/MEH T HESEF—E R E
6.2.1 General
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6.2.1

6.2.2
6.2.2

6.2.2.
6.2.2.
6.2.2.
6.2.2.

6.2.2.
6.2.2.

48 H
Voltage measurements are able to characterize the emissions on single leads only.
The test method is not usable to characterize the radiated emission transmitted
e.g. by different antenna structures on the printed board of electronic components
or to characterize the efficiency of shielding. Therefore, voltage measurements
are not able to characterize the complete EUT emission. At lower frequencies
(e.g. in the AM-bands) voltage measurements usually ensure more dynamic range
than radiated measurements.

BREREAERAERE —FIR 2T  AaUBIER A AR A E RN 3525
Mo EFHEHFER ERER A E RGER > SRR E - Rt SRS
A BT RS A E R A5 O e R 2 B AT > HARSESEE (M AM BEAR) 2 BB B O A
HEMMRILEN 2R A B REHEE -

Ground plane arrangement
2 8t 7 1 B &
1 Test set-up
1 b &
1.1 Location of the EUT
L1 57 &%t < i &
The EUT shall be placed on a non-conductive, low relative permittivity

material (er < 1,4), at (50 £ 5) mm above the ground plane.

FrH BN & NP (50 £ 5) mm ZIFHE M - [RAHE /8B
Mikt(e = 1.4) E -

The case of the EUT shall not be grounded to the ground plane unless it is

intended to simulate the actual vehicle configuration.

M 2R A E R B PH  BRIFEHERE R Z ERAERE -
All sides of the EUT shall be at least 100 mm from the edge of the ground
plane. In the case of a grounded EUT, the ground connection point shall also

have a minimum distance of 100 mm from the edge of the ground plane.

7 3% e 25 38 JE PE 32 P 2B 4 £ /0 100 mm > 35 7O S B o BE M
i 1 B B2 M SV [T B 4% R & /NEEBE 100 mm -

1.2 Location of the test harness
1.2 AR E
The power supply line(s) between the connector of the AN(s) and the

200
connector(s) of the EUT (lp) shall have a standard length of (200+0 ) mm.

IR A T 48 B S 3 08 05 T O RO B 48 K A ke 5 r (200720

mm e
The harness shall be placed in a straight line on a non-conductive, low
relative permittivity material (er < 1,4), at (50 = 5) mm above the ground

plane.
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HREEHERASNHE PRGSO £ 5) mm ZIFHEM - REHNTEE
B rt(e < 1.4) L -
If, for particular EUTs (multi-connectors, special connectors, etc.), this
standard length for the power supply line(s) cannot be met, the minimum
necessary length to be used shall be defined in the test plan. This minimum
length shall satisfy the requirement of fc > 108 MHz, or the measurements
shall be limited to fc.
EHRRGHRME(PEERS  FRERESS) EHRAEREEERA
MERE  HBEMRZE/NHMAREERAREREE - L&/ &EEN
e fc = 108 MHz 2 #3K » 2 DL fe By &M LR -
The following equation defines fc :

fc = 30 / Ip (2)
where
fc is the frequency in MHz
Ip is the length in m
(This equation is based on Ip < Amin / 10).
LT R ESE fo:

fc = 30 / Ip (2)
fo RRHMF - B MHz
Ip ZRKE > B m
(AT EAER Ip <imin/ 10) -

To minimize the coupling between power and input/output leads, the space
between those lead types shall be maximized (= 200 mm from or
perpendicular to the power supply lines connecting the AN(s) and the EUT).
Ry f B R i A S8R 2R A i) 0 2B R T 4R U ] 2 A T e A oK AL (FE
BB PR R A\ T4 B K 5 M et 2 BB R i fE 42> 200 mm) -

The total length of the test harness (excluding power lines) shall not exceed
2 m. The wiring type is defined by the actual system application and
requirement.
ABERAEERGZERAEZS 2m TIREEAKENREXRDUE
M g A -

All leads and cables shall be located at a minimum distance of 100 mm from

the edge of the ground plane.
FA |48 S @R B SPHB G 2 B/ NE S 100 mm -

6.2.2.1.3 Location of the load simulator

6.2.2.1.3

HEERS ZUE
Preferably, the load simulator shall be placed directly on the ground plane. If
the load simulator has a metallic case, this case shall be bonded to the

ground plane.
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6.2.2.2
6.2.2.2

BEERGEERERNRE P EAE > EAEERGS R SEINE > &I
7 B b S [ 5 B -
NOTE Alternatively, the load simulator may be located adjacent to the
ground plane (with the case of the load simulator bonded to the ground plane)
or outside of the test chamber, provided the test harness from the EUT passes
through an RF boundary bonded to the ground plane.
o BE > ARG E R TRV HE (RS MR ERE
) SREMEHFAREEHBEER 2BER > RellgEEEs
REH S ET -
When the load simulator is located on the ground plane, the d.c. power
supply lines of the load simulator shall be connected directly to the power
supply and not through the AN(s).
EREERGSEN RN TE  AEERSZERERMAERELEHATSH
I E P R R

Test procedure

B 12 e

The general arrangement of the disturbance source (EUT), connecting harnesses,
etc. represents a standardised test condition. Any deviations from the standard
test harness length, etc. shall be agreed upon prior to testing and recorded in
the test report.

BER(FFREHE) ERERE -RECEHTEEABKAS  TOEEABER
RESZRA  BRAE G HIsRNSBREd -

The EUT shall be made to operate under typical loading and other conditions as
in the vehicle such that the maximum emission state occurs. These operating
conditions must be clearly defined in the test plan to ensure supplier and
customer perform identical tests.

R Bt E T o R S R H A B AR TR Lo R KRB HMKEE
A BERERGFERABITELARESR  DHERBERN KT FHITEE
Z A B -

— For EUT remotely grounded (vehicle power return line longer than 200 mm),
the voltage measurements shall be made on each lead (supply and return)
relative to the ground plane.

— B U B R ORI S R BB R B4R R R 200 mm) o 25 BR8N R JE fE %% 5
B ER KBS EE - E -

— For EUT locally grounded (vehicle power return line 200 mm or shorter),
voltage measurements on power supply leads shall be made relative to the

ground plane.

— AT U 19 M 2 5 R s 0 (R R R B4R GG FY 200 mm) > B R IE 5 4R 2 BB
BEAE2EZ B TE -

— Generators/alternators shall be loaded with a battery and parallel resistor
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combination, and connected to the artificial network in the manner shown in

Figure 8. The load current, operating speed, harness length and other conditions

shall be defined in the test plan.

- ERBER/XRBERELIER LB EHEL 2 HE - WLLE 8 Z 7720
REANTHEE  HA®BER  BIFEEE - &R & E R MG EE &R
s

The conducted emissions on power lines are measured successively on positive

power supply and power return by connecting the measuring instrument on the

measuring port of the related AN, the measuring port of the AN in the other

supply lines being terminated with a 50  load.

BRE HEEHGHENERSEEEZHEATHEKB ZENE > DIHEEN

IEERMERERRBLE H—BRMEER 2 N THEEEAIEALL 50 Q FH#HE

N

NOTE For EUT's with multiple positive power supply connections and/or

multiple power return connections, the measurements (on power supply and on

power return) may be performed with all power supply connections tied together
at the AN and all power return connections tied together at the other AN.

2% ¢ B B B IE 8 R M A R R /B BB B IR 151 4R R 2 R ORI E
HHEEREREGEZEUMTRFAERLE - LHEEE - ATHEEK  MARE
REISR — RS — AN TEBE T AT -

The configuration shall be defined in the test plan.

A EREERN AR ES -

For voltage measurements, the arrangement of the EUT and measuring
equipment shall be as shown in Figures , 6, 7 8 and 9 depending on the intended

EUT installation in the vehicle.
HREREN A AE N HE I EESEE NS B 2R
JLAIE 6~ 7~ 8 K 9 AR °
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Figure 6 — Conducted emissions — EUT with power return line remotely grounded.

Dimensions in millimetres — not to scale
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1 Power supply (may be placed on the ground plane)

2 Artificial network

3 EUT (housing grounded if required in test plan)

4 Load simulator (metallic casing grounded if required in test
plan)

5 Ground plane

6 Power supply lines

7 Low relative permittivity support (er< 1,4)

8 High-quality coaxial cable e.g. double-shielded (50 Q)

9 Measuring instrument

10 Shielded enclosure

1150 Q load

12 Bulkhead connector

NOTE The EUT housing ground lead, when required in the test plan, should not be

longer than 150 mm.
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Figure 7 — Conducted emissions — EUT with power return line locally grounded

Dimensions in millimetres — not to scale
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Key

1 Power supply (may be placed on the ground plane)

2 Artificial network

3 EUT (housing grounded if required in test plan)

4 Load simulator (metallic casing grounded if required
in test plan)

5 Ground plane

6 Power supply line

7 Low relative permittivity support (er < 1,4)

8 High-quality coaxial cable e.g. double-shielded (50 Q)
9 Measuring instrument

10 Shielded enclosure

12 Bulkhead connector

NOTE The EUT housing ground lead, when required in the test plan, should not be

longer than 150 mm.
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Figure 8 — Conducted emissions — Test layout for alternators and generators

Dimensions in millimetres — not to scale
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1 Battery (may be placed on the ground plane)

2 Artificial network

3 EUT

4 Load simulator (metallic casing grounded if

required in test plan)

5 Ground plane

6 Power supply lines

7 Low relative permittivity support (er < 1,4) —
typically not installed

8 High-quality coaxial cable e.g. double-shielded (50 Q)
9 Measuring instrument

10 Shielded enclosure

1150 Q load

12 Bulkhead connector

13 Indicator lamp/control resistor (if applicable)

14 Motor (Air/Low Emissions)

15 Non-conductive belt/coupler

16 Load resistor

NOTE The EUT housing ground lead, when required in the test plan, should not be

longer than 150 mm.
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Figure 9 — Conducted emissions — Test layout for ignition system components

Dimensions in millimetres — not to scale

Key

1 Power supply (may be placed on the ground plane)

2 Artificial network

3 Pencil coil

4 ECU simulator (metallic casing grounded if required
in test plan)

5 Ground plane

7 Low relative permittivity support (er < 1,4)

8 High-quality coaxial cable e.g. double-shielded (50 Q)
9 Measuring instrument

10 Shielded enclosure

11 50 Q load

12 Bulkhead connector

15 Optical fibre converter

16 1 000 uF capacitor

17 Engine simulator

18 Battery

19 Signal line

IEC 371708

NOTE The pencil coil housing ground lead, when required in the test plan, should not

be longer than 150 mm.
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6.2.3 Limits for conducted disturbances from components/modules — Voltage method
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6.2.3 M /EEHEEEH 2 RHIE—EBRZE
The level class to be used (as a function of the frequency band) shall be agreed
upon between the vehicle manufacturer and the component supplier. When using
the provided limits, no correction factors for the AN shall be used.
ERZAEFEHRHER ZRB)ERERR SR MG ERETE  EERAAR
RAERBER > FAERHBEAT -
NOTE It is recommended for acceptable radio reception in a vehicle that the
conducted noise should not exceed the values shown in Tables 5 and 6, peak and
average or quasi-peak and average, respectively. Since the mounting location,
vehicle body construction and harness design can affect the coupling of radio
disturbances to the on-board radio, multiple limit levels are defined.
W% K THRELEBEETIEENE R EHEERAANEBRL S K 6
BE - R REEKFEE > BCERERFEE - BRI E  EHREEK
BRI ERGEEG T HEMEE MG - BUE & BUE R S E A2 -
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Table 5 — Examples of quasi-peak or peak limits for conducted disturbances — Voltage

method
Levels in dB(u\)
Service | Band Frequency Class 1 Class 2 Class 3 Class 4 Class 5
Mz Peak Qp:fj' Peak ﬁ Peak Q‘P‘eﬁ: Peak ?E‘;' Peak ﬁ
BROADCAST
Lw 0,15 - 0,30 10 BT 100 a7 BO 7 BO &7 To 57
L 0.53-1.8 a6 73 75 &5 70 57 62 40 5 41
W 5.0 -6,2 77 B4 71 55 65 52 5 45 53 40
FM TE-108 az 40 55 43 50 3T 44 3 k=] 25
TV Band | 41-88 58 - 52 44 - 40 - ) -
TW Band Il 174 - 230
a8 171 - 245
TV Band VW 468 - 44 Conducted emission —Voltage method
o1V 470 - 770 Mot applicable
OB L band 1447 - 1484
SDARS 2320 - 2345
MOBILE SERVICES
CB 25-28 i 2] il G2 42 56 43 50 i 44 3
VHF 30-54 i 2] 55 G2 42 56 43 50 i 44 3
VHF GB - 87 a2 48 55 43 50 37 44 g = 25
VHF 142 175
Analogues UHF 320 - 512
RHE 300 - 330
RHE 420 - 450
Analogue UHF 820 - pa0
GS5M 800 860 - BE5
EGSMIGEM 200 825 - 980 Conducted emission — Voltage method
GPS L1 civil 1587 - 1583 Mot applicable
GSM 1800 (PCM) | 1803 - 1882
G5M 1800 1850 - 1880
3G/ IMT 2000 1800 - 1882
3G/ IMT 2000 2010 - 2025
3G/ IMT 2000 2108 - 2172
Bluetooth/802.11 | 2400 - 2500
NOTE 1 Al values listed in this table are wvalid for the bandwidths in Tables 1 and 2. If measurements have to be

performed with different bandwidths than those specified in Tables 1 and 2 because of noise floor requirements, then
applicable limits should be defined in the test plan.

MOTE 2 Where multiple bands use the same limits the user shall select the appropriate bands ower which to test. When the test
plan includes bands that overlap the test plan shall define the applicable Fimnit.
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F05 MR B > o I o0 1 IR B 6 51— TR
fir - Bfir ks dB(u V)
B R M 1 5 My 2 5 M 3 5 My 4 SRS
WIS ﬁf %&;%m% %&;%m% %&;%m% %&;%m% %&;%m%
A A A T e S R T
[ $&
Lw 0.15~0.30 110 97 100 87 90 77 80 67 70 57
MW 0.53~1.8 86 73 78 65 70 57 62 49 54 41
SW 5.9~6.2 77 64 71 58 65 52 59 46 53 40
FM 76~ 108 62 49 56 43 50 37 44 31 38 25
TV Band I 41~ 88 58 — 52 — 46 — 40 — 34 —

WE 1l REVREL2ZHE ARV ZBERAR  HRA R
BMEBT RN B EPHAERTIERZRHE -

MER - BUHL I EEL2AEHZ

WE 2 HobmEATRAMEERGE EAFEERAE2HATUREEEAR  SiBitECEZ
EEES ARG BEELEENZRHE -
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Table 6 — Examples of average limits for conducted disturbances — Voltage method

- Frequency Lewvels in dB(u'W}
Service | Band Mz Class 1 Class 2 Class 3 Class 4 Class 5
AVG AVG AVG AVG AVG
BROADCAST
LW 0,15-0,30 a0 g0 70 B0 50
L2y 053-1.8 s 58 50 42 34
oW 58-68.2 a7 5 45 g 33
] TE - 108 42 ki ao 24 18
TV Band | 41-88 43 42 ki ao 24
TV Band 11l 174 - 230
B 1l 171 - 245
TV Band VIV 458 - 84 Cenducted emission — Voltage method
oTTV 470 - 770 Mot applicable
DB L band 1447 - 1404
SDARS 2320 - 2345
MOBILE SERVICES
cB 28-28 43 42 3G 3o 24
WHF 30 - 54 48 42 g ao 24
WHF 68 - 87 42 g aon 24 18
VHF 142 175
Analogue UHF 380D - 512
RKE 300 - 330
RKE 420 - 450
Analogue UHF 520 - ga0
GSM BOO 560 - 885
EGSMGSM 200 925 - ga0 Conducted emission — Voltage method
GPS L1 civil 1567 - 1583 Mot applicable
GSM 1800 (PCN) 1803 - 1882
GSM 1800 1850 - 1240
3G/ IMT 2000 1800 - 1242
3G/ IMT 2000 2010 - 2025
3G/ IMT 2000 2108 - 2172
Blueiooth/802.11 2400 - 2500

MOTE 1 All wvalues listed in this table are valid for the bandwidths in Tables 1 and 2. If measurements have to be
performed with different bandwidths than those specified in Tables 1 and 2 because of noise floor requirements, then
applicable limits should be defined in the test plan.

MOTE 2 Where multiple bands use the same limits the user shall select the appropriate bands over which fo test. When the test

plan includes bamds that owerlap the test plan shall define the applicable limnit.
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6 {HE A E) 2 S E BRI E & B — B B A

g %2 fir & - B/ dB(u V)
ik %5 /58 Miis E E 2 £ L 4 S
FHE FH1E FH1E SFH1E FHIE
[ $&
LW 0.15~0.30 90 80 70 60 50
MW 0.53~1.8 66 58 50 42 34
SW 5.9~6.2 57 51 45 39 33
FM 76~ 108 42 36 30 24 18
TV Band I 41~ 88 48 42 36 30 24
TV Band III 174~ 230
DAB III 171~ 245
TV Band IV/V 468~ 944 {8 2 2 5 — B8 B %
DTTV 470~ 1770 EN
DAB L band 1447~ 1494
SDARS 2320~ 2345
178 R %
CB 26~ 28 48 42 36 30 24
VHF 30~ 54 48 42 36 30 24
VHF 68~ 87 42 36 30 24 18
VHE® 142~ 175
Analogue UHF 380~512
RKE 300~ 330
RKE 420~ 450
Analogue UHF 820~ 960
GSM 800 860~ 895
EGSM/GSM 900 925~ 960 18 2 2% 5f — T Bk
GPS L1 civil 1567~ 1583 PN
GSM 1800 (PCN) 1803~ 1882
GSM 1900 1850~ 1990
3G/IMT 2000 1900~ 1992
3G/IMT 2000 2010~ 2025
3G/IMT 2000 2108~2172
Bluetooth/802.11 2400~ 2500
HEL RBIRR2ZHEE  ARMIIZEER/RAR  HERERBEHREXR  FUHER 1R
R2AEZHERPTEN > ABABPHERMEHNZIRHE -
2 HobHEBEFHRHAMEBRGE SHBFEEREE 2HFIRERZRMEAR > 5 R
RO EZHTER B EEEREN ZBRHIE -

6.3 Conducted emissions from components/modules — current probe method
6.3 HMF/MEH Y BERH —EREEE

6.3.1 Test set-up

6.3.1 AR E

6.3.1.1 Location of the EUT

6.3.1.1 FRFHIFMHEZ L E

The EUT shall be placed on a non-conductive, low relative permittivity

material (er < 1,4), at (50 = 5) mm above the ground plane.

ad B 5 B LY S R B LS HTN(S0 £ 5) mm Z FREE M - K AR E o EHE B
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Bl(er < 1.4) -
The case of the EUT shall not be grounded to the ground plane unless it is
intended to simulate the actual vehicle configuration.

W2 EREA R E o FRIEABERERE Z HWHERE -
The EUT shall be at least 100 mm from the edge of the ground plane. The test
plan shall simulate the actual vehicle configuration and shall specify: remote
versus local grounding, the use of an insulating spacer, and the electrical
connection of the EUT case to the ground plane.
RS HEE R P HE&E /D 100 mm » 5 B 5t 25 8 155 5 5 B 5§ H BT
15 € %8 I B AT U R~ B R 2 E A 0 DLRCFR ORI B i AP Rk B RSP | 2 R
AR -
The measuring equipment shall be as shown in Figure 10.

B E2 IR E 10 -

6.3.1.2 Location of the test harness

6.3.1.2 HEBEKR I E
The test harness shall be (1700+380)mm long (or as agreed upon in the test

plan), and shall be placed on a non-conductive, low relative permittivity
material (er < 1,4), positioned (50 £ 5) mm above the ground plane. The test
harness wires shall be nominally parallel and adjacent unless otherwise

defined in the test plan.

5 00 o 1 M 7 (170070 Jmom (ot o 7 4 5 B v ) 36 B A A R M
(50 + 5) mm 2 JF AN - {5 B A BMOR (e < 1.4) F 0 BUBR A K —
RSV ATEHEM B IE sk BRt B LB % -

6.3.2 Test procedure

6.3.2 AEER
The probe (see CISPR 16-1-2) shall be mounted around the complete harness
(including all wires).
(S8 CNS 13306-1-2)[EARBEN SRR (B EMAELR) -
Measure the emissions with the probe positioned 50 mm and 750 mm from the
EUT.
o PR E Y B RF S 4 50 mm K 750 mm Z g D& A #% 5
In most cases, the position of maximum emission will be as close to the EUT
connector as possible. Where the EUT is equipped with a metal shell connector,
the probe shall be clamped to the cable immediately adjacent to the connector
shell, but not around the connector shell itself. The EUT and all parts of the test
set-up shall be a minimum of 100 mm from the edge of the ground plane.
EZBIRAT  ABFOUEGEEFLGFAREERS  BRFNRER
BB REERAE R M E RSN R BRI > IEBR SR E R85 5
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mAS  ABERETZFNREETAEZSHEEREFRHEBESEE/D 100 mm -
NOTE Some additional measurements may be defined in the test plan with only
the positive supply wire in the probe and/or only the negative supply wire in the
probe. For these test configurations limits should be defined in the test plan.
% RLEEEESNE N A E 2N sl BREt b o {8 DUPR i B 4 1E Ak B R 4R B 1 DL(E
RERGEMERS  SEBER Z REMEHE &R Akt #E -
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Figure 10 — Conducted emissions — Example of test layout for current probe

measurements

Dimensions in millimetres — not to scale
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Key

1 Power supply

2 Artificial network

3 EUT (connected to ground if specified in the test plan)
4 Load simulator (placement and ground connection
according to ISO 11452-4)

5 Ground plane

6 Wiring harness

7 Low relative permittivity support (er < 1,4)

8 High-quality coaxial cable e.g. double-shielded (50 Q)
9 Measuring instrument

10 Shielded enclosure

12 Bulkhead connector

13 Optical fibers

14 Current probe (represented at 2 positions)

15 Stimulation and monitoring system

d The distance from the EUT to the closest probe position

EC 37208
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6.3.3 Limits for conducted disturbances from components/modules — Current probe
method

6.3.3 HF/HHEEEH ZIRHIE—ERFEEE
The level class to be used (as a function of the frequency band) shall be agreed
upon between the vehicle manufacturer and the component supplier.
A EERAHEE 2 WEDE R RS R HFRERSRE -
NOTE It is recommended for acceptable radio reception in a vehicle that the
conducted noise should not exceed the values shown in Tables 7 and 8, peak and
average or quasi-peak and average limits, respectively. Since the mounting
location, vehicle body construction and harness design can affect the coupling of
radio disturbances to the on-board radio, multiple limit levels are defined.
W% IR EEER R ER > HENERAEBRERX T K8 X
B o Bl Ry iE{E KX OFME o SEEE K FIEE c  HRRRUE  ERAEK
BARG P ERGEREHEHWMEE MG BUE & 86 RS (E A2 -
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Table 7 — Examples of quasi-peak and peak limits for conducted disturbances —

Control/signal lines — Current probe method

Levels in dB{wA)
Service | Band F“’:ﬂ:‘znc? Class 1 . Class 2 . Class 3 - Class 4 : Class 5 .
Peak “p'ﬁ;l' Peak 1‘?;' Peak '3:,”9';‘-;‘;" Peak "“pﬁ:' Peak qp‘l'[_f;l"
BROADCAST
Lw 0,15- 0,30 a0 T B0 &7 70 &7 @0 47 50 k)
MW 053-1.8 5 45 50 kT 42 28 34 21 26 13
SwW 58-82 43 30 ET 24 H iB 5 12 18
FM TE - 108 24 15 2 el 1@ 3 10 -3 B
TV Band | 41 - BB 24 - 8 12 ] a -
TV Band Il 174 - 230
DAB I 171 - 245
TV Band VW 468 - B44 Conducted emission — control/signal ines
oTTV 470 -770 Mot applicable
DAB L band 1447 - 14084
SDARS 2320 - 2345
MOBILE SERVICES
CB 24 -28 34 21 8 5 22 g 18 3 10
VHF 30 - 54 34 21 8 5 22 g 18 3 10
VHF a4 - &7 23 15 sl el 18 3 10 -3 4
VHF 142 175
Analogue UHF 340 - 512
RKE 300 - 330
RKE 420 - 450
Analogue UHF 320 - 880
GSM 300 380 - 8RS
EGSMIGSM B00 925 - &0 Conducted emission — control/signal lines
GPS L1 ciwil 1587 - 1583 Mot applicable
GSM 1800 (PCH) | 1303 - 1BB2
GSM 1300 1850 - 1880
3G 7 IMT 2000 1800 - 1882
3G 7 IMT 2000 2010 - 2025
3G 7 IMT 2000 2108 - 2172
Bluetooth/302.11 | 2400 - 2500

NOTE 1 All values listed in this table are valid for the bandwidths in Tables 1 and 2. If measurements have to be
performed with different bandwidths than those specified in Tables 1 and 2 because of noise floor requirements, then
applicable limits should be defined in the test plan

NOTE 2 Where multiple bands use the same limits the user shall select the appropriate bands over which to test. When the test
plan includes bands that overlap the test plan shall define the applicable limit.
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*7 HEBESH I EEENEERBEEN —EH/ERE —ERERE

fir#e - B % dB(uA)

s 1 2 3 4 s
R sz %&ﬁﬂé %&Eﬂé %&Eﬂé %&Eﬂé %&Eﬂé
i {8 “ i {8 “ i {8 “ i {8 “ i “

&2 1%
LW 0.15~0.30 | 90 77 80 67 70 57 60 47 50 37
MW 0.53~1.8 | 58 45 50 37 42 29 34 21 26 13
SwW 5.9~6.2 | 43 30 37 24 31 18 25 12 19 6
FM 76~108 | 28 15 22 9 16 3 10 -3 4 9
TV Band I 41~88 | 24 — 18 — 12 — 6 — 0 —

MEIRR2ZEHE > AERMIZHESAN EREFRBEAER FULHEXRIER2AFRZ

% L
AT RN KBt ERAERTIERZREE -

e 2 HobmEETRAMEERGE EAFEEERAE AT REEEAR  SlBitECEZ
HEES AR BEEEREN ZBRHE -
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Table 8 — Examples of average limits for conducted disturbances — Control/signal

lines — Current probe method

Service [ Band Frequency Lewels in dB{pA)
MHz Class 1 Class 2 Class 3 Class 4 Class 5
AVG AVG AVG AVG AVG
BROADCAST
LW 0,15-0,30 70 G0 a0 40 a0
MY 053-1.8 3B 30 2 4 g
W 508-82 3 17 5 1
FM 7&- 108 ] 2 -4 -10 [i]
TV Band | 41 -8B 14 B 2 -4 10
TV Band [l 174 -230
DAB Il 171 -245
TV Band VWV 458 - 44 Conducted emission — control/signal lines
DTV 470 -770 Mot applicable
DAB L band 1447 - 1404
SDARS 230 - 2345
MOBILE SERVICES
CB 26-28 4 B 2 -4 10
VHF a0-54 4 B 2 4 -10
VHF G5 - 67 8 2 -4 =10 16
VHF 142 -175
Analogue UHF 380 -512
REE 300 - 330
REE 420 -450
Analogue UHF 320 - 860
G5M 800 360 - BAS
EGSMIG3M 800 925 - BED Conducted emission — controlisignal lines
GPS L1 civil 1567 — 1583 Mot applicable
GSM 1800 (PCH) 1503 - 1882
GS5M 1200 15850 - 1880
3G 1800 - 1882
3G 2010 - 2025
3G 2108 - 2172
Bluetooth/302.11 2400 - 2500
MOTE 1 Al walues listed in this table are valid for the bandwidths in Tables 1 and 2. If measurements have to be
performed with different bandwidths than those specified in Tables 1 and 2 because of noise floor requirements, then
applicable limits should be defined in the test plan
NOTE 2 Where multiple bands use the same limits the user shall select the appropriate bands over which to test. When the test
plan inchudes bands that cverap the test plan shall define the applicable limit.




* 8 HEZE T VFIERGEEG —EH/ERE —EREEE

. fire > WALk dB(u A)
B 7% /387 i g1 | SHm2 | H®3 | H@®4 | HHS
FE FHIE FH1E T 1E FH1E
[ &
LW 0.15~0.30 70 60 50 40 30
MW 0.53~1.8 38 30 22 14 6
SW 5.9~6.2 23 17 11 5 -1
FM 76~ 108 8 2 -4 -10 -16
TV Band I 41~ 88 14 8 2 -4 -10
TV Band III 174~ 230
DAB III 171~ 245
TV Band IV/V 468~ 944 15 2 5% BF — 25 il /15 57 4%
DTTV 470~ 770 X
DAB L band 1447~ 1494
SDARS 2320~ 2345
1T R %
CB 26~ 128 14 8 2 -4 -10
VHF 30~ 54 14 8 2 -4 -10
VHF 68~ 87 8 2 -4 -10 -16
VHE® 142~ 175
Analogue UHF 380~512
RKE 300~ 330
RKE 420~ 450
Analogue UHF 820~ 960
GSM 800 860~ 895
EGSM/GSM 900 925~ 960 {8 2 % G — 12 ] /15 95 45
GPS L1 civil 1567~ 1583 X
GSM 1800 (PCN) 1803~ 1882
GSM 1900 1850~ 1990
3G/IMT 2000 1900~ 1992
3G/IMT 2000 2010~ 2025
3G/IMT 2000 2108~2172
Bluetooth/802.11 2400~ 2500
HEL RKBIER2ZHEE S ARV ZHBELAN > EREHHEHAELR > BULHEER IR
R2AEZHERBTEN > RBFTETHERMIEN ZRHE -
2 HobWEESRAHEERE fHEEEREEZHTLRERBRERAR > 2k
HEOEZHTES B EEERENZEHE -

6.4 Radiated emissions from components/modules - ALSE method

6.4 /1M R 3G

6.4.1
6.4.1

P 8 R b L I B B TR

General

a8 H

Measurements of radiated field strength shall be made in an ALSE to eliminate
the high levels of extraneous disturbance from electrical equipment and
broadcasting stations.

i B 55 5 2 B R0 M TS P R BB M R o i [T AR PN R AT 0 DO BR 2k B 4 BT R SR R
REHEGZ S EEET -

NOTE 1 Conducted emissions will contribute to the radiated emissions
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6.4.2
6.4.2

measurements because of radiation from the wiring in the test set-up. Therefore,

it is advisable to establish conformance with the conducted emissions

requirements before performing the radiated emissions test.

W% 1. HNAKREABRENRE RS EERNHEFS RN EANRELER
Rt SN E N S A T A sl E R N a =K -

NOTE 2 Disturbance to the vehicle on-board receiver can be caused by direct

radiation from one or more leads in the vehicle wiring harness. This coupling

mode to the vehicle receiver affects both the type of testing and the means of

reducing the disturbance at the source.

W% 2. KERRPZ -—SNBKRIIG ERERH s EEHERKOED > =

HEERzEeEAE RSN REERESHE 2 T AEARZE -

NOTE 3 Vehicle components which are not effectively grounded to the vehicle by

short ground leads, or which have several harness leads carrying the disturbance

voltage, will have radiated emissions that do not correlate well with its

conducted emissions. This has been shown to give better correlation with the

complete vehicle test for components installed in this way.

% 3. RDUERHSIEA QR EER > N HBRERI I KT A EHER
ZHEEHASF > HE\EH SR AL HESR RN A RIFHEM  BE®EELEMEE X
ZET > Bzt s BEARARBAMERSE -

Examples of component installations for which this test is applicable include, but

are not limited to:

— electronic control systems containing microprocessors;

— two speed wiper motors with negative supply switching;

— suspension control systems with strut-mounted actuator motors;

— engine cooling and heater blower motors mounted in plastic or other insulated
housings.

PIT R AR 2 Ly - BEARRMNI :

— BEWMEHES ZETEH A%

— HEHRE R 2 — Bl &z

— XHERASRIHEE 2B mESH R4

— REBRBSRHMEGENZ 5L A R E RS E S E -

Test set-up

il B B

For radiated emissions measurements, the arrangement of the EUT, test harness,
load simulator and measuring equipment shall be equivalent to the examples
shown in Figures 12 to 15.

HnmEa e sl o BN E  ABER SSRGS RENRHEEEN
12~ 15 ffi /R Z #E B -

[
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6.4.2.1 Antenna systems
6.4.2.1 K& L%
Measurements shall be made using linearly polarised electric field antennas that
have a nominal 50 Q output impedance.
EHEMAE SO QERFEHEI 2R BRICES RGEHTEMN
NOTE 1 To improve consistency of results between laboratories, the following
antennas are recommended:
a) 0,15 MHz to 30 MHz 1 m vertical monopole (where this is not 50 Q, a
suitable antenna matching unit must be used);
b) 30 MHz to 300 MHz a biconical antenna;
c) 200 MHz to 1 000 MHz a log-periodic antenna;
d) 1 000 MHz to 2 500 MHz a horn or log-periodic antenna.
HWE 1l EEEREAABERZ -8 > EHEM TR
(2)0,15 MHz~30 MHz i ] 1 m TEE B RKCEIE 50 Q- HAEHEE 2 K&
VE AL ¥ oT)
(b)30 MHz~ 300 MHz fi F§ %8 $f JE K 4%
(¢)200 MHz~ 1 000 MHz fi FH % 8 8 H K 48
(d)1 000 MHz~ 2 500 MHz i FH 9% fg 5 % #5038 B L 47 -

The method to be used for characterization of the vertical monopole (rod)
antenna is given in CISPR 16-1-4.

AR EREEEMRARR)RERFE 2 T7/E2 I CNS 13306-1-4 -

NOTE 2 Use the 1 m method in SAE ARP 958.1 Rev D February 2003 for
determining biconical, log-periodic and horn antenna factors.

=% 2. fE/ SAE ARP 958.1(h/l D » 2003 £ 2 H)Z 1 m J3 A H & E -
WEOE R GRARERNT -

NOTE 3 Biconical antennas usually have a SWR of up to 10:1 in the frequency
range of 30 MHz to 80 MHz. Therefore an additional measurement error may
occur when the receiver input impedance differs from 50 Q. The use of an
attenuator (3 dB minimum) at the receiver's input or the input of an additional

preamplifier (if possible) will keep this additional error low.

5 3. BHEP KR4/ 30 MHz~ 80 MHz 2 BEJfZ LE(SWR)%E & 0l 2 10:1 - it
Ut ABHPTIE SO Q R gE E A BN Z BRI ER Z > FER UK Al > 50
S Z Al RLOK S A O 5 S URCES (/) 3 dB) o R AT MERF R RGBS R

6.4.2.2 Antenna matching unit for monopole antenna
6.4.2.2 HHR K& 2 K UCHE BT

Correct impedance matching between the antenna and the measuring instrument
of 50 Q shall be maintained in the frequency ranges selected for the test. There
shall be a maximum SWR of 2:1 at the output port of the matching unit.

Appropriate correction shall be made for any attenuation/gain of the antenna
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system from the antenna to the receiver.

JEAE R R EMa i > Nolba e 2 MR E@EER S0 Q ZHHTEREMEIE -
SUCRE T HE Y R KBNS 2:1 HIEA KERBRHEE Y RELREN
o 2 OBk /4 2 i B IE -

NOTE Care should be taken to ensure that input voltages do not exceed the
pulse input rating of the unit or overloading may occur. This is particularly

important when active matching units are used.

W% HEEDERGAEBRREBHE T HEW ANKE - DI JaE# LR
oo fEMEH EBVCACE T L HEE -

6.4.2.3 Location of the EUT

6.423 FHFAHAZHIZUE
The EUT shall be placed on a non-conductive, low relative permittivity material
(er £ 1,4), at (50 = 5) mm above the ground plane.
FHRFHEEER SR B FE (S0 £ 5) mm ZIEEEN - KA EE HM
Bl(e: < 1.4) F o
The case of the EUT shall not be grounded to the ground plane unless it is
intended to simulate the actual vehicle configuration.
a2 R AR B P  RIFEHERE R Z HRHRE -
The side of the EUT, which is nearest to the front edge of the ground plane,
shall be located at a distance of (200 £ 10) mm from the front edge of the

ground plane.

157 I 552 055 fi 2 AT B b SP- 1D AT 4% 2 — 38 - B ot SV AT 4% BE (200 = 10) mm ¢

6.4.2.4 Test harness and location

6.4.2.4 HAEBEKR N HAE
The total length of the test harness between the EUT and the load simulator (or
the RF boundary) shall not exceed 2 000 mm (or as defined in the test plan).

The wiring type is defined by the actual system application and requirement.

7 0 R B O A S (AT B S ) 2 Sl B S R RIE R 4 2000 mm(E K
A EETR) URERZGEMARERLERMEELY -

The test harness shall be placed on a non-conductive, low relative permittivity

material (er < 1,4), at (50 = 5) mm above the ground plane.

ARG RIEE RN SR FE (50 £ 5) mm ZIEHEEN - RSN EE HM
Bl(e: < 1.4) F o

The length of test harness parallel to the front of the ground plane shall be (1
500 £ 75) mm.

S AT BE ISP T AT 4% 2 4R R K JE A (1500 £ 75) mm e

The long segment of test harness shall be located parallel to the edge of the

ground plane facing the antenna at a distance of (100 = 10) mm from the edge.
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Key
1 EUT

Location of the EUT and load simulator requires that the harness bend angle

shall be (90+35) degrees as shown in Figure 11.

BRI REBERBM P EBE T SR KGHEZSE (100 £ 10)

+45
e BERGAREEASEES nEEaaxs— O ) sas . oE
T -

Figure 11 — Test harness bending requirements

IEC 37308

2 Test harness

3 Load simulator

4 Angle (90+35) degrees

L

B 11 G5 4R R & oK

Lo 5 0 5%
2. ABER
3. B B

N

(905 ) 5

2.

6.4.2.5 Location of the load simulator

Preferably, the load simulator shall be placed directly on the ground plane. If
the load simulator has a metallic case, this case shall be bonded to the ground

plane.
EEHERGEEREEN B FE EAE  FAEERGSESBIER  ZIIR
F& B 3% 1h S T 5 B -
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Alternatively, the load simulator may be located adjacent to the ground plane
(with the case of the load simulator bouded to the ground plane) or outside of
the test chamber, provided the test harness from the EUT passes through an RF
boundary bonded to the ground plane.

B B B AS T B A AT R MV e (T B A 2 A R R B R R P
H) SRR BEGFHREEHHEBRZABER Rl E RV E-
When the load simulator is located on the ground plane, the d.c. power supply
lines of the load simulator shall be connected through the AN(s).
EREERSENEEPE AEAEAESZERERBESELEHR A THEEK
P

6.4.2.6 Location of the measuring antenna

6.4.2.6 BH KK ZNE
The phase centre of the measuring antenna shall be (100 = 10) mm above the
ground plane for the biconical, log-periodic and horn antennas.
R - B EA B K9t m RER > B KRR 2 AE A B0 FE & 7 B SE (100
+ 10) mm -
The height of the counterpoise of the rod antenna shall be (+10 / -20) mm
relative to the ground plane and shall be bonded to the ground plane.
1R B K & 2 4 v R A 7S B VT (+10 / ~20) mmo f 8 B b S D RS B2
For radiated emissions tests, the shielded enclosure shall be of sufficient size to
ensure that neither the EUT nor the test antenna shall be closer than 1 m from
the walls or ceiling, or to the nearest surface of the absorber material used
thereon. No part of any antenna radiating element shall be closer than 250 mm
to the floor.
Horumat a5 sy o i E RS E B2 49 RSF > DURE OR 157 00 82 f8 B ot B K 4R BB
i ]~ X AT M B BT A ORORE M e B AT AR T S /N Y 1 mo HL AT R K 4R %8 B T 1 BE #th
R FE /NS 250 mm o
The distance between the longitudinal part (1 500 mm length) of the wiring

harness and the reference point of the antenna shall be (1 000 *= 10) mm.

R IR M 4R 2 4t Bl R O (R BE 1500 mm) Bl O &% 0 2% B R 2 FE B JE &5 (1000 = 10)

mm o

The reference point of the antenna is defined as:

— the vertical monopole element for rod antennas,

— the phase centre (mid-point) for biconical antennas,

— the tip for antennas with log-periodic elements (including biconilog
antennas),

— the front aperture for horn antennas.

KB 22 EZRERMT ¢
— RERFGEHEMETH
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— B R Z AL G0 (R ) o

— HBEEHE W T 2 R R I (B & & 8 B 8R4

— SRR AT LI -

Each antenna (excluding the rod antenna) shall be calibrated for this reference

point for a 1 000 mm measuring distance.

FERECRERE KRG ENRES %R 1000 mm Z & A B 8 AR E -

NOTE 1 The rod antenna is excluded because calibration is achieved by using

the method defined in CISPR 16-1-4.

% 1. HRNRERKGME M CNS 13306-1-4 7E £ Z J7 A #MATIIE » #A 8 H A

JiE e

The phase centre of the antenna shall be in line with the centre of the

longitudinal part of the wiring harness for frequencies up to 1 000 MHz.

FEHF LR 1000 MHz > X 48 Z A5 fiz b0 JE IE 3 4% o i 8¢ 2 4 50 70 o0 -

The phase center of the antenna for frequencies above 1 000 MHz shall be in

line with the EUT.

BHAR Y 1000 MHz I - K& 2 A8 iz o0 8 IE ¥ S B s i -

NOTE 2 The users of this standard should be aware that antenna manufacturers

may give:

— Independent antenna factors for horizontal and vertical polarisations: in this
case the appropriate antenna factor should be used for measurement in each
polarisation.

— A single antenna factor: in this case this antenna factor should be used for
measurements in both polarisations.

%2 AEEZHEHEHAEBE RS R TI &N -

— KPR FEEMCZIBILRGR T ¢ B - HAEHEE 2 RENR 7 & 51k

ZEH -
— H-RHERWT  Ht > 2 RERTHAR - ERibzEH0 -

6.4.3 Test procedure
6.4.3 HBREF

The general arrangement of the disturbance source and connecting harnesses,
etc. represents a standardised test condition. Any deviations from the standard
test harness length, etc. shall be agreed upon prior to testing and recorded in
the test report.

BEREMNERGRRE-—REE/ERRBHESF  TUEREABRREREZZ
w2 ERHABA#E > HIsNSgmsE+ -

The EUT shall be made to operate under typical loading and other conditions as
in the vehicle such that the maximum emission state occurs. These operating
conditions shall be clearly defined in the test plan to ensure supplier and

customer can perform identical tests. The orientation(s) of the EUT for radiated
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emission measurements shall be defined in the test plan.

135 00 3% B BT 0 SRR = g R HOM B EAH A R T ERTE - DL R B SRR &
o BERAERGFERABITELERESR  DHERBERRE FHITEH
2 st EL TEERABRFEEETEHEN 274 -

From 150 kHz to 30 MHz measurements shall be performed in vertical
polarisation only.

150 kHz~ 30 MHz & JI & & #0172 5 b -

From 30 MHz to 2 500 MHz measurements shall be performed in vertical and
horizontal polarisations.

30 MHz~ 2 500 MHz & I & 17 % B K K SE b -

For radiated emission measurements, the arrangement of the EUT and measuring

equipment shall be functionally equivalent to the examples shown in Figures 12

to 15.
RS SN0 FHRELENZHE I EEEE 12~ 15 frx 2 &6 1
o4 LS -
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Figure 12 — Example of test set-up — rod antenna

Dimensions in millimetres — not to scale

Top view
(wertical polarisation)

— 1000+ 10—=
| 100+ 10

polarisation

—
Front view Side view

e 3740
Key

1 EUT (grounded locally if required in test plan)

2 Test harness

3 Load simulator (placement and ground connection according to 6.4.2.5)

4 Power supply (location optional)

5 Artificial network (AN)

6 Ground plane (bonded to shielded enclosure)

7 Low relative permittivity support (er < 1,4)

8 Rod antenna with counterpoise (dimensions: 600 mm by 600 mm typical)
h=(900 = 100) mm

hep =h + (+10 /-20) mm

9 Grounding connection (full width bond between counterpoise and ground plane)

10 High-quality coaxial cable e.g. double-shielded (50 Q)
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11 Bulkhead connector

12 Measuring instrument

13 RF absorber material

14 Antenna matching unit (the preferred location is below the counterpoise; if above
the counterpoise then the base of the antenna rod shall be at the height of the
ground plane)

15 Stimulation and monitoring system
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2 i 6.1.1 5@,@ I

&
1w I ) 5
5 B
L SRR CF5 B 8 T S 0 )
2. HERG R
3. AWBEES (R REMER S 6.4.2.5)
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P2 4l SV (85 92 2 BT il B AR

fEAH ¥ /0 B W BCLE R (e < 1.4)

B4 2 A8 BLR 4R (LR K/ s 600 mm X 600 mm)
h=(900£100) mm

eI N

hep=h + (+10 / -20) mm
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1. #
12.
13.
14.

15.

- 1 b 2 PE (R TRE S B Hb 4 R B B S I )
10.

= L E AR 0 AR AR (50 Q)

5rf B R 0K P
R BEITT (BN T 7 At BERMEE EJ7 o B KSR 5 8 B 3 sth 7
E5&)
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Figure 13 — Example of test set-up — biconical antenna

Dimensions in millimetres — not to scale

Top view
(horizontal polansation)

12

1 000 min.

1500 £75

Seef 1.1

polarization

“
=
50+
100+ 10

Front view Side view IEc 7ETE
Key
1 EUT (grounded locally if required in test plan)
2 Test harness
3 Load simulator (placement and ground connection according to 6.4.2.5)
4 Power supply (location optional)
5 Artificial network (AN)
6 Ground plane (bonded to shielded enclosure)
7 Low relative permittivity support (er < 1,4)
8 Biconical antenna
10 High-quality coaxial cable e.g. double-shielded (50 Q)

11 Bulkhead connector
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12 Measuring instrument
13 RF absorber material

14 Stimulation and monitoring system
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Figure 14 — Example of test set-up — log-periodic antenna

Dimensions in millimetres — not to scale

Top view
{horzontal polarsation)

1600+ 758

1
1000+ 10

100 + 10

=]
- - -
8
3 Ei "L
B
2
o
g [
+H [=4
= =
E
] =
[+
o
1 L
Front view Side view

Key

1 EUT (grounded locally if required in test plan)

2 Test harness

3 Load simulator (placement and ground connection according to 6.4.2.5)
4 Power supply (location optional)

5 Artificial network (AN)

6 Ground plane (bonded to shielded enclosure)

7 Low relative permittivity support (er < 1,4)

8 Log-periodic antenna

10 High-quality coaxial cable e.g. double-shielded (50 Q)
11 Bulkhead connector

12 Measuring instrument

13 RF absorber material

14 Stimulation and monitoring system

IEC 3TeTo
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Figure 15 — Example of test set-up — above 1 GHz

Dimensions in millimetres — not to scale

Top view
{horizontal polarisation)

Wertical
See 8.1.1 - palarisation
1 w -

H a8
gl -
=) [l
Q

£
g E
& 2

2]

L]
Front view Side view 1EC 37700

Key

1 EUT (grounded locally if required in test plan)

2 Test harness

3 Load simulator (placement and ground connection according to 6.4.2.5)
4 Power supply (location optional)

5 Artificial network (AN)

6 Ground plane (bonded to shielded enclosure)

7 Low relative permittivity support (er < 1,4)

8 Horn antenna

10 High-quality coaxial cable e.g. double-shielded (50 Q)
11 Bulkhead connector

12 Measuring instrument

13 RF absorber material

14 Stimulation and monitoring system
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6.4.4 Limits for radiated disturbances from components/modules — ALSE method

6.4.4 ZH 1 /15 4 %8 5T 48 B 2 BRI (8 — P9 1 0RO PO 5 G (B AR UE

The level class to be used (as a function of the frequency band) shall be agreed
upon between the vehicle manufacturer and the component supplier.

A EEGR AT BB R RS R RERSEE -

NOTE It is recommended for acceptable radio reception in a vehicle that the
radiated noise should not exceed the values shown in Tables 9 and 10, peak and
average or quasi-peak and average limits, respectively. Since the mounting
location, vehicle body construction and harness design can affect the coupling of
radio disturbances to the on-board radio, multiple limit levels are defined. For
the GPS band a specific limit characteristic is recommended. This is shown in
Figure 16.

% R EREW R EEEREN REHERANEEAER 9 & 10
ZHAE > Al B gE K CFEE > BCEEERFEE - ARRRAE > HESAHE
FRRZH A EEGEE I EEEHMEE MG » BUE & BE R & (E 4 -
IR 2 ERE L 2 (GPS)SE AT 18 Bl Z IR Ml (B H M B 3 > 2 RIE 16 iR -
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Table 9 — Examples of quasi-peak or peak limits for radiated disturbances — ALSE
Lewvels in dB(p'im)
Service | Band | | reduency Class 1 Class 2 Class 3 Class 4 Class 5
MHz Peak Guasi- Peak Quasi- Peak Gruasi- Peak Quasi- Peak Guasi-
peak peak peak peak peak
BROADCAST
Lw 0,15-0,30 B4a T3 TG 63 G 53 i3] 43 43 33
MW 0.53-1.8 72 54 64 51 58 43 45 35 40 e
5w 58-62 G4 51 58 45 52 38 46 33 40 7
FM TG - 108 62 48 ] 43 50 37 44 3 38 25
TV Band | 41 - B8 52 - 43 - 40 - 34 - 28 -
TV Band 11l 174 - 230 58 - 50 4= - 35 - 32 -
DAB I 171- 245 50 - 44 38 - 32 - 28 -
TV Band IV 468 - 844 B5 - 52 - 53 - 47 - 41 -
DTTV 470 -770 ga - 63 - 57 - 51 - 45 -
DAB L band 1447 - 1484 52 - 46 40 - 4 - 28 -
SDARS 2320 - 2345 58 - 52 - 48 - 40 - 34 -
MOBILE SERVICES

CB 26-28 G4 51 58 45 52 38 46 33 40 7
WHF 30 - 54 B4 51 ] 45 52 38 46 X 40 27
WHF B8 - BT ga 48 53 40 47 34 41 28 35 2
WHF 142 -175 g8 48 53 40 47 34 41 28 35 2
Analogue UHF 380-512 62 48 ] 43 50 37 44 3 38 25
REE 300 - 330 58 - 50 4= - 38 - 3z -
REKE 420 - 450 58 - a0 44 - 35 - 32 -
Analogue UHF B20 - 880 B& 55 62 48 58 43 B0 k) 44 H
G5M 800 BA0 - BAS 68 - 62 58 - 50 - 44 -
EGSM/GSM 800 B25 - BE0 68 - 62 58 - 50 - 44 -
GPS L1 civil 1567 - 1583 - - - - - - - -
G5M 1800 (PCN) | 1803 - 1582 68 - 62 56 - 50 - 44 -
G5M 1800 1850 - 1980 B& - 62 - 58 - B0 - 44 -
3G 7 IMT 2000 1800 - 1882 5] - 62 58 - 50 - 44 -
3G 7 IMT 2000 2010 - 2025 5] - 62 58 - 50 - 44 -
3G 7 IMT 2000 2108 - 2172 5] - 62 s - 50 - 44 -
Blustooth'B02.11 | 2400 - 2500 65 - 62 - 58 - 50 - 44 -
MOTE 1 All values listed in this table are valid for the bandwidths in Tables 1 and 2. If measurements have to be
performed with different bandwidths than those specified in Tables 1 and 2 because of noise floor requirements, then
applicable limits should be defined in the test plan.
MOTE 2 Where multiple bands use the same limits the user shall select the appropriate bands ower which io test. When the test
plan includes bands that overlap the test plan shall define the applicable limit.
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* 9 RO B 2 AR i E i U (E IR 1 E G — PR AR R R B AR A

firse > BEfr % dB(u V/im)
R ﬁf; #“&%;lﬂ% #“&%;lﬂ% #“&%;m% #“&;;n@ #“&;;n@
i {5 i {5 i {5 i {5 i {5
i} i} i} i} i}
LW 0.15~0.30 | 86 73 76 63 66 53 56 43 46 33
MW 0.53~1.8 | 72 59 64 51 56 43 48 35 40 27
SW 59~6.2 | 64 51 58 45 52 39 46 33 40 27
FM 76~108 | 62 49 56 43 50 37 44 31 38 25
TV Band I 41~88 | 52 — 46 — 40 — 34 — 28 —
TV Band III 174~230 | 56 — 50 — 44 — 38 — 32 —
DAB III 171~245 | 50 — 44 — 38 — 32 — 26 —
TV Band IV/V 468~ 944 | 65 — 59 — 53 — 47 — 41 —
DTTV 470~ 770 | 69 — 63 — 57 — 51 — 45 —
DAB L band 1447~ 1494 | 52 — 46 — 40 — 34 — 28 —
SDARS 2320~2345 | 58 — 52 — 46 — 40 — 34 —
17 8 ik 75
CB 26~28 | 64 51 58 45 52 39 46 33 40 27
VHF 30~54 | 64 51 58 45 52 39 46 33 40 27
VHF 68~87 | 59 46 53 40 47 34 41 28 35 22
VHF® 142~ 175 | 59 46 53 40 47 34 41 28 35 22
Analogue UHF 380~512 | 62 49 56 43 50 37 44 31 38 25
RKE 300~330 | 56 — 50 — 44 — 38 — 32 —
RKE 420~450 | 56 — 50 — 44 — 38 — 32 —
Analogue UHF 820~960 | 68 55 62 49 56 43 50 37 44 31
GSM 800 860~ 895 | 68 — 62 — 56 — 50 — 44 —
EGSM/GSM 900 925~960 | 68 — 62 — 56 — 50 — 44 —
GPS L1 civil 1567~ 1583 | — — — — — — — — — —
GSM 1800 (PCN) | 1803~ 1882 | 68 — 62 — 56 — 50 — 44 —
GSM 1900 1850~ 1990 | 68 — 62 — 56 — 50 — 44 —
3G/IMT 2000 1900~ 1992 | 68 — 62 — 56 — 50 — 44 —
3G/IMT 2000 2010~2025 | 68 — 62 — 56 — 50 — 44 —
3G/IMT 2000 2108~2172 | 68 — 62 — 56 — 50 — 44 —
Bluetooth/802.11 | 2400~2500 | 68 — 62 — 56 — 50 — 44 —
fHE 1l REIVRR2ZHA  AXMIIZBERAN  ERESHENAER > JFLULHELZL I ER2AEZ
BRSAT RN AR EDHACENEN ZRHE -
HE 2. HPBEARKAMAERGE SHEEERAE ZHATUREEEAR SdBitEtaz
o ER > A EREEREMNZRH(E -
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Table 10 — Examples of average limits for radiated disturbances — ALSE

Lewels in dB(p'Wim)
B Frequency
Service | Band M= Class 1 Class 2 Class 3 Class 4 Class §
AVG AVG AVG AVG AVG
BROBDCAST
LW 0,15 -0,30 i} GG 45 35 258
MW 0.53-1.8 52 44 35 28 20
SW 58-68.2 44 3B 32 258 20
FM 76 - 108 42 g 30 24 18
TW Band | 41-88 42 g 3o 24 18
TW Band 111 174 - 230 45 40 4 28 X2
DAB N 171-245 40 2 28 X2 16
TW Band VAV 458 - B4 55 48 43 ar 31
DTTV 470 -F70 e} 53 47 41 a5
DAB L band 1447 - 1404 42 g 3o 24 18
SDARS 2320 - 2345 48 42 a6 3o 24
MOBILE SERVICES

CB 2G-28 44 s 32 28 20
WHF 30 -54 44 s 32 28 20
WHF 68 - B7 a8 33 a7 ey 15
WHF 142 -175 a8 33 T ey 15
Analogue UHF 380 - 512 42 g 3o 24 18
REE 300 - 330 42 g 30 24 18
REE 420 - 450 42 g 30 24 18
Analogue UHF B20 - 860 48 42 a6 30 24
GSM 200 BB0 - BBS 48 42 a6 3o 24
EGSMIGSM 800 B25 - 8680 48 42 a6 30 24
GPS L1 civil 1587 - 1583 34 B 2 18 10
GSM 1800 (PCH) 1803 - 1882 48 42 a5 a0 24
SSM 1800 1850 - 1860 48 42 a6 3o 24
3G [ IMT 2000 1800 - 1882 48 42 a6 30 24
3G [ IMT 2000 2010 - 2025 48 42 a6 30 24
3G [ IMT 2000 2108 - 2172 48 42 a6 30 24
Bluetooth/B02.11 2400 - 2500 48 42 a6 3o 24

WOTE 1 All values listed in this table are valid for the bandwidths in Tables 1 and 2. If measurements have to be
performed with different bandwidths than those specified in Tables 1 and 2 because of noise floor requirements, then
applicable limits should be defined in the test plan.

NOTE 2 Where multiple bands use the same limits the user shall select the appropriate bands over which to test. When the test
plan includes bands that overlap the test plan shall define the applicable limit.
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= 10 &R 5 8 8 2 ¥ 29 {E PR 6 (E #6600 — P80 R B i I R R

-~ fir - B dB(u V/m)
AR 5 /98 75 M; AR YHEISEEITEE T Y
FE | FHE | FuE | FEE | FHE

% 45

LW 0.15~0.30 66 56 46 36 26
MW 0.53~1.8 52 44 36 28 20
SW 5.9~6.2 44 38 32 26 20
FM 76~ 108 42 36 30 24 18
TV Band I 41~ 88 42 36 30 24 18
TV Band II1 174~ 230 46 40 34 28 22
DAB III 171~ 245 40 34 28 22 16
TV Band IV/V 468~ 944 55 49 43 37 31
DTTV 470~ 770 59 53 47 41 35
DAB L band 1447~ 1494 42 36 30 24 18
SDARS 2320~ 2345 48 42 36 30 24
T8 R

CB 26~ 28 44 38 32 26 20
VHF 30~ 54 44 38 32 26 20
VHF 68~ 87 39 33 27 21 15
VHF® 142~ 175 39 33 27 21 15
Analogue UHF 380~512 42 36 30 24 18
RKE 300~ 330 42 36 30 24 18
RKE 420~ 450 42 36 30 24 18
Analogue UHF 820~ 960 48 42 36 30 24
GSM 800 860~ 895 48 42 36 30 24
EGSM/GSM 900 925~960 48 42 36 30 24
GPS L1 civil 1567~ 1583 34 28 22 16 10
GSM 1800 (PCN) 1803~ 1882 48 42 36 30 24
GSM 1900 1850~1990 48 42 36 30 24
3G/IMT 2000 1900~ 1992 48 42 36 30 24
3G/IMT 2000 2010~2025 48 42 36 30 24
3G/IMT 2000 2108~2172 48 42 36 30 24
Bluetooth/802.11 2400~ 2500 48 42 36 30 24

WE L RRIRKR2ZHEA > AERMIZBEBAR > HREBRBARELR > FLERE 1K

R2AEZHERHNTEN > AR EPHERTEN ZRHE -
WE2 HbBEAHRAEERKE FHAEESEEE ZHEST R EZMER
sfEEGZHNEDR Bt BEEEEN ZREE -

AR
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Figure 16 — Example of average limit for radiated disturbances from components GPS

band 1 567,42 to 1 583,42 MHz — Class 5
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6.5 Radiated emissions from components/modules — TEM cell method
6.5 M1/ MH R % B — 1 ) B O =K

6.5.1 General

6.5.1 #H|

Measurements of radiated field strength shall be made in a shielded enclosure to

eliminate the high levels of extraneous disturbance from electrical equipment and
radiated fields from nearby broadcast and other radio transmitters. The TEM cell

works as a shielded enclosure. An example of a TEM cell is shown in Figure 17.
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Key
1 Outer shield

Information relating to the size and construction of a TEM cell for component

measurement is given in Annex F.

i O 85 58 2 B W E S B W 1= AR AT > DUM R R B AN B E R R 2 i R
o URBOTESEEcHAMEERERERNR I ERNS - MAEERNE Z I
0L — B il [ A8 > S B A0 17 A ow o B 4H 8O0 2 B 1 B RO =AY R ST B 4 A
HE 2 B2l ek F e

Figure 17 — TEM cell (example)

4 & 7 IEC 37908

2 Septum (inner conductor)

3 Access door

4 Connector panel (optional)

5 Coaxial connectors

6 EUT

7 Low relative permittivity support (er < 1,4)

8 Artificial harness

NOTE The connectors on the connector panel should be coaxial RF connectors if the

RF boundary extends outside of the TEM cell.
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6
1. 5B E A

2. k(N ER)

3. pO

4. 7 PE 2SN GEIR)
5. [ ol B 2

6. 15 M 5% fh

7. BB NEE BT ENR (e < 1.4)
8. NL#&H

-
2 25

TS A8 5 R )RR OR = 2 Ah o s R S AR b 7 R RS O A (A A O

The upper frequency limit of this test method is a direct function of the TEM cell
dimensions, the dimensions of the components/module (arrangement included),
and the RF filter characteristic. Measurements shall not be made near the TEM

cell resonance frequencies.
KABEZ R ERB hfamE@E=E R~ - A /EHEHEERE)R ST - S
BRGFEZERRE > NN R E R BN E 2 SR RAITEN

A TEM cell is recommended for testing automotive electronic systems in the
frequency range from 150 kHz to 200 MHz. The TEM cells boxed in Annex F,
Table F.1, are typical of those used in automotive work.

REE T RSN A BN =l b 2 B H R #E & 150 kHz~200 MHz> J5 5
SE UL ] 2 A A BE RO E MM B F KRR FLLFTOR o

In order to achieve reproducible test results the EUT and the test harness shall be

placed in the TEM cell in the same position for each repeated measurement.

R ABERZTEEY > FHREAARERNEEEEN P EERE
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B = 2 HEALE -
For the purpose of this test, the septum of the TEM cell functions in a similar

way to a receiving antenna.

ENARAB LB > BAEREERRZDEL IR ER KR -

6.5.2 Test set-up
6.5.2 wlbRatE
6.5.2.1 Set-up with major field coupling to the wiring harness
6.52.1 TEEMEEREHRRZIKE
The TEM cell shall have a connector panel connected as close as possible to a

plug connector (see Figures 18 and 19).
ErEEWEEER —EEsEN > R ER I EEREH(SEE 18 X
19) -

\

Figure 18 — Example of arrangement of leads in the TEM cell and to the connector

panel
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N

IEC 380:08
Key

1 EUT

2 Low relative permittivity support (er < 1,4)
3 Printed circuit board or wiring harness

4 Connector

5 Coaxial connectors
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6 Connector panel (optional)

7 TEM cell wall

8 RF coaxial cables

NOTE All leads to the EUT shall pass through an RF boundary. The RF boundary is
either at the wall of the TEM cell or extended through RF coaxial cable (8) and coaxial
connectors (5). The boundary is terminated by RF-filter which can be connected inside
the connector panel (6) or directly outside to the coaxial connectors (5). The cables in
the connector panel should be coaxial if the RF-filters are connected to the coaxial

connectors (5).

B 18 ) B AN = 51 4R M A B A AR 2 B E B

6 f%s\\\

HEERENRERNEEREEE

N

a5t B

135 M 5% 8

B AH B 7 8B B S HE R (e < 1.4)

ET1 Il 28 6 M B0 4R 4R 4 R

P s

5. [F] i 2 9F 45

6. i BZ 45 R (EIH)

7. h 1) B R ORZ = T

8. f A [F] Th 41 4%

=5 BT A 5147 8 1 0 O SR 28 U R R M S i 0 G OB SR L A 1 B OR = A
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ol #& HH 5 58 () il 48 4% (8) B [ ik 72 2 25 (S) A fiff tf 5 o Ry &% Uim 28 SR 2 B O U U 25 ] 2
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Figure 19 — Example of the arrangement of the connectors, the lead frame and the
dielectric support
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EC 381408
Key
1 EUT
2 Low relative permittivity support (er < 1,4)
3 Printed circuit board (no ground plane) or wiring harness, not shielded
4 Connector
5 Coaxial connectors
6 Connector panel (optional)
7 TEM cell wall
8 Cables
9 Septum
b is the TEM cell height (see Annex F)

NOTE The connectors on the connector panel should be coaxial RF connectors if the

RF boundary extends outside of the TEM cell.

19 #PEEs ~ SIRAR R EENRZ LS # B
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All supply and signal leads from the EUT are directly connected to the
artificial harness (e.g. a lead frame). The plugs at the connector panel which

are not required shall be sealed so that they are RF-tight.

T A IE R ERTI SR ERE N THERMGER)EE - SRR
ZHEBEARMLEE  HEDSHEE®E -

The connection of the positive power lead shall be through the AN (see 6.1.2),

direct at the connector panel.

EEFRGIGRESHAN THK (2R 6. 1) EFEFE HEERE R -

It is not permitted to ground the EUT directly to the TEM cell floor. The
grounding shall be done at the connector panel.
ARFAFHRFEEERE SR ER R E R > SR EREEESE R -

6.5.2.2 Set-up with major field coupling to the EUT

6.5.2.2 EHGHME £

21 B

/E[ 1% Z =1
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The test set-up is similar to the method shown above, except that the leads to
the EUT are positioned and shielded to minimise electromagnetic radiation
from the leads. This is accomplished by positioning the leads flat across the
bottom of the TEM cell and bringing them vertically to the EUT. The use of a
sealed battery and shielded wiring in the TEM cell will further reduce the
electromagnetic radiation from power and signal leads. To minimise the
radiation from the wiring further, shielding foil tape can be applied over the

leads.

sl B B AT L B3 U5 0k o R TR BRI 1 AR P I AE A A R R R O = R T
WEHEEEFNRE DEERRREFMNRE IR EREFRZE
Tl 8% BF o 2 /N ¢ A A 1) B R B BRI R B il 2 WE R R BT — 2P
R B BIR R EHRSIR B ES > B BESI 4 LIFH AR W o
FiE—-DHREGRZEHEE &K/ -

6.5.3 Test procedure

6.5.3 HEIEFP
An example of the TEM cell method test layout is given in Figure 20. The
general arrangement of the EUT, the harness, the filter system at the TEM cell's
wall, etc., represent a standardised test condition. Any deviations from the
standard test configuration shall be agreed upon prior to testing and recorded in

the test report.

1o 1) B 0 R = A 2 R B A e ) 2 BB 20 0 FFORI S - 4R R KM 1A SR RO = R
HZBEEHEARAE - REEMEEARKG SO EEXBHEHRZRE - ER
A EgATi > Had st allms g -

Figure 20 — Example of the TEM cell method test layout

N\

| "SR REEEET
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IEC 352708
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Key

1 Measuring instrument

2 TEM cell

3 EUT

4 AN (see 6.1.2)

5 Power supply

6 50 Q termination resistor

7 Low relative permittivity support (er < 1,4)




CNS

B 20 f& [0 86 0Oz 2= 0% aR B G S &S )

N\

Eray Eﬁ

1. & M
15 1] R W OB =

15 0 3% f
ANLHEk (28K 6.1.2)

B it JE 25

50 Q#&imeE M

RAHS /T EE B SCER (e < 1.4)

N N AW

—
3 B
L
7 I I
4
-4

(=}

The EUT shall be supported b/6 (see Figure 19) above the TEM cell floor by
non-conductive, low relative permittivity material (er < 1,4) in the allowed
working region. The length of the artificial harness (e.g. a lead frame) shall be

450 +/— 45 mm and positioned as shown in Figures 18 and 19.
155 A 5% 1 T <7 SZ B S S P ) BB RO E MR b/6(2 HR IR 19) 2 JEEE M - KA
HorEEHMAE < LHEMHEHETES > ALHERAMIIEB)ZEEER
450 +/— 45 mm > HEEWAE 18 & 19 A/~ -
The wiring arrangement of the artificial harness, the design and the overall
height of the EUT’s connector constitute electrical coupling loops and dipoles
which have influence on the test results. All connections between the plug and
contacts of the EUT’s (multipole) connector and the artificial harness shall be as
short as possible. Repeat measurements shall be performed using the same
arrangement of the artificial harness, the same overall height of the EUT’s
connector and the same pin assignment on both connectors. Care shall be taken,
if the size of the EUT and the allowed working region is nearly the same. In such

a case, special care should be taken to define and document the test layout in the
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test plan.

ANTHRZGHRECE ~ 7 % 28 et R8s KPR R MG B R
fin o BT EARER WA AGFHRESB)ERS I EE RSN THRE
Mz @R ERTREN  WEMEAMEREZ A TS REE - M E 27 0 &% 5 Rz
WE > R (EERES ZHE RS D ST EEE RN - 5 RS RO A
2 RSP R2AT > JEFF Al s A R s B st S A B 3 -

The EUT shall be installed to operate under typical loading and other conditions

o

M

in the vehicle in such a way that the maximum emission state occurs. These
operating conditions must be defined in the test plan to ensure supplier and

customer can perform identical tests.
155 R0 3% 6 FE BT 0 BT e R N HC MR EAHE RO N HRME > DL R KRB H AR EE
o EEBEEREFTEEZNR AR C DAHEPR Bt RS R E P T EE 2 a5 -
NOTE Different orthogonal orientations of the EUT could lead to different levels
of measured electromagnetic energy.
W% FARBEZARIER TS AE 2 EHEEE LA -
The positive supply line shall have an RF filter at the TEM cell input. The
artificial network (AN) of 6.1.2 shall be used as this filter. The AN shall be
connected directly to the TEM cell and shall be screened, so that the negative
supply line is grounded at the connector panel. The RF sampling port of the AN
shall be terminated with a 50 Q load.
1F Hix B J 4R S A 1) B O A A i B B SR RO AR 0 6.1.2 2 N A B E VR & R
WEBEN > NLHEREEREE SR A BRI E HEER > H e E R R
MEEELSER - B A THEE SRR EDL 50 Q A #4H -
All sensor and actuator leads of the EUT shall be connected to a peripheral
interface, which simulates the operation in the vehicle.

RSB 2 ARG RIFB TR SRR EREZEE KT H -
To minimise influences of the wiring outside the TEM cell, low pass filters shall
be used, which shall be connected directly to the BNC panel. The performance of
the filters depends on the frequency range of the EUT’s wanted signals. If no
other configuration is specified in the test plan the filters shall perform like the

artificial network with a 50 Q impedance as described in Annex E.

Ry BB ESN R B R/ M IEREH E R E R R BNC HiR Z & iE
TR A R A R s R KBS Z R E A 0 % RN el B Et
B E HMARR - 2B EAR st E Bt - THRBTAMEL 50 Q 2 AT
S

To eliminate influences of its length and arrangement the wiring inside the
connector panel shall be as short as possible via 50 Q coaxial cables if a BNC
connector panel is used. The shielding (outer conductor) of the cables shall be

grounded at both ends.
BB ERE NS 22 356 H BNC 3 P23 i > 23 52 25 1| IR N 2 8248 FE DU
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S0 Q@B HBrIREN > HZER RGN EiE)ER — I -

Repeat measurements shall be performed using the same RF port of the TEM cell,

with the opposite port terminated by a 50 Q impedance.
EEENE EERMEE 2B E=E ES SR I 50 QHPT&#E S

_AH% o

6.5.4 Limits for radiated disturbances from components/modules — TEM cell method

6.5.4 A 1 /16 4H 8 5T 48 B 2 R ) (E — 1 15 WO = DUE

The level class to be used (as a function of the frequency band) shall be agreed
upon between the vehicle manufacturer and the component supplier.

A2 EER(HER 2 NBOE ORI S RET M EMEE -

NOTE Recommended limits for radiated disturbances from components (both the
set-up with major field coupling to the wiring harness (6.5.2.1) and the set-up
with major coupling to the EUT (6.5.2.2)) are given in Tables 11 and 12. Since
the mounting location, vehicle body construction and harness design can affect
the coupling of radio disturbances to the on-board radio, multiple limit levels are

defined.
HEF I R 12 BREHAF 2 EHNEHRAHEEZRFESEAEZEGHE 2HRE
652N EHEGMEEFHNRHIHKEBEOGS2)EHAH) N ERME » =
PBEERNGERR TP ERERGEEFGZTEHBEGE 2 HEEG - WFE & SERHE
fir # -
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Table 11 — Examples of quasi-peak or peak limits for radiated disturbances — TEM cell

Lewvels in dB(uV)
Service / Band F“:H:E'“ci" Class 1 Class 2 Class 3 Class 4 Class 5
- Peak ‘1‘;‘;‘:' Peak “F::Tl' Peak qp‘:__lf' Peak qp‘g':' Peak '3::::‘:'
BROADCAST
Lw 0,15 -0,30 i 53 56 43 45 33 36 23 24 13
MW 0.53- 1.8 52 3a 44 3 36 23 28 ] 20 7
=W 58-82 a4 | 38 25 32 19 20 13 20 7
FM T8 -108 50 ar 44 | 38 5 32 12 24 13
TV Band | 41 - B8 40 34 - 28 - 22 - 1d
TV Band |1 174 - 230 40 - M - 28 - 22 - 1d
DAB I 171 - 245 kS - 28 - v - 16 - 10
TV Band IV 468 - B44
DTTV 470 -T70 Radiated emission — TEM c=l
DAEB L band 1447 - 1484 Mot applicable
SDARS 2320 - 2345
MOBILE SERVICES
CB 20 -28 4l | 3B 25 32 19 26 13 20 7
VHF a0 - 54 4l | 3B 25 32 19 26 13 20 7
VHF 64 - BT 4l | 3B 25 32 19 26 13 20 7
VHF 142 175 a4 | 3B 25 32 19 26 13 20 7
Analogue UHF 340 - 512
REE 300 - 330
REE 420 - 450
Analogue UHF 820 - B60
G5SM 800 880 - B85
EGSMIGSM 800 825 - 860 . L
GPS L1 civil 1567 - 1583 Fadiated mm?n ~ TEM e
Mot applicable

G5M 1800 (PCN) | 1303 - 1862
GSM 1800 1850 - 1880
3G [ IMT 2000 1900 - 1882
3G [ IMT 2000 2010 - 2025
3G [ IMT 2000 2108 - 2172
Bluetooth/302.11 | 2400 - 2500
NOTE 1 All values listed in this table are valid for the bandwidths in Tables 1 and 2. If measurements have to be
performed with different bandwidths than those specified in Tables 1 and 2 because of noise floor requirements, then
applicable limits should be defined in the test plan
NOTE 2 Where multiple bands wse the same limits the user shall select the appropriate bands over which to test. When the test
plan incledes bands that overlap the test plan shall define the applicabde limit.
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11 %3 BT 8 B 2 16 {H 5 0% (B R ] E & 6 — i 5 5 O =0k

fir 2 > BEArL % dB(pu V)
9 = ey s g =y =y =y
AR ﬁf; #“&aﬁl—ﬂé #\&s;_m% #\&%;m% #\&;;_m% #\&;;_m%
it {8 it {8 it {8 it {8 % {8
=1 =} =1 =} =}
LW 0.15~0.30 | 66 53 56 43 46 33 36 23 26 13
MW 0.53~1.8 | 52 39 44 31 36 23 28 15 20 7
SW 5.9~6.2 | 44 31 38 25 32 19 26 13 20 7
FM 76~108 | 50 37 44 31 38 25 32 19 26 13
TV Band I 41~88 | 40 — 34 — 28 — 22 — 16 —
TV Band 111 174~230 | 40 — 34 — 28 — 22 — 16 —
DAB 111 171~245 | 34 — 28 — 22 — 16 — 10 —
TV Band IV/V 468~ 944
DTTV 470~ 770 55 O 3% G — 1 ) B RO = K
DAB L band 1447~ 1494 K 7
SDARS 2320~ 2345
T E R B
CB 26~28 | 44 31 38 25 32 19 26 13 20 7
VHF 30~ 54 | 44 31 38 25 32 19 26 13 20 7
VHF 68~87 | 44 31 38 25 32 19 26 13 20 7
VHF 142~ 175 | 44 31 38 25 32 19 26 13 20 7
Analogue UHF 380~ 512
RKE 300~ 330
RKE 420~ 450
Analogue UHF 820~ 960
GSM 800 860~ 895
EGSM/GSM 900 925~ 960 D .
GPS L1 civil 1567~ 1583 %%)%%_%ﬁ%@zﬁ%%
GSM 1800 (PCN) | 1803~ 1882 ALl
GSM 1900 1850~ 1990
3G/IMT 2000 1900~ 1992
3G/IMT 2000 2010~ 2025
3G/IMT 2000 2108~2172
Bluetooth/802.11 | 2400~ 2500
HEL KL IRR2ZHE  AXMIIZBERAN  EREREAZELX > FUER I EX2REHZ
BEEAT RN > ARt EPAERTER ZBRHAE -
%2 HOBMEETRAMERGE EFASEEEAE2ATUREEEAR s3BitEaEE>
BEEED AR EECEERZEHME -
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Table 12 — Examples of average limits for radiated disturbances — TEM cell

Lewels im dB{p\)
. Frequency
Service | Band Wiz Class 1 Class 2 Class 3 Class 4 Class 3
AVG AVG AVG AVG AVG
BROADCAST
Lw 0,15-0.30 48 34 20 18 G
MW 0,53-18 32 24 18 8 ]
W 58-82 24 13 12 g ]
FM T4 - 108 30 24 18 12 8
TV Band | 41 -84 30 24 18 12 i
TV Band Il 174 - 230 30 24 18 12 i
DAB NI 171 -245 24 13 12 ] ]
TV Band W 403 - 924
DTTW 470 - 770 Radiated emission — TEM cell
DAEB L band 1447 - 1484 Mot applicable
SDARS 2330 - 2345
MOBILE SERVICES
CB 26 -28 24 13 12 i ]
VHF 30 - 54 24 13 12 i ]
VHF 6B - B7 24 13 12 g ]
VHF 142 -175 24 13 12 i ]
Analogue UHF 380 - 512
RKE 300 - 330
RKE 420 - 450
Analogue UHF E20 - B0
G5M 800 860 - BAS
EGSMIGSM 800 925 - B0
. Radiated emission — TEM cell

GPS L1 ciwil 1587 - 1583 Mot appicable
G5M 1800 (PCM) 1803 - 1882
GE5M 1200 185D - 1980
3G [ IMT 2000 1800 - 1982
3G [ IMT 2000 2010 - 2025
3G [ IMT 2000 2108 - 2172
Bluetooth/802.11 2406 - 2500

NOTE 1 All values listed in this table are valid for the bandwidths in Tables 1 and 2. If measurements have to be
performed with different bandwidths than those specified in Tabkles 1 and 2 because of noise floor requirements, then
applicable limits should be defined in the test plan

NOTE 2 Where multiple bands use the same limits the wser shall select the appropriate bands ower which to test. When the test
plan includes bands that overlap the test plan shall define the applicable limit.
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* 12 BEHTEE) 2 V(A R B (E 6 61— A O = A

fir & - B/ dB(u V)

LS " "
AR 75 /98 7 MHy 1 ER 2 E 3 ER 4 EW S
9 1E S E 9 1E ¥ {E 9 1E
B 75
Lw 0.15~0.30 46 36 26 16 6
MW 0.53~1.8 32 24 16 8 0
SwW 59~6.2 24 18 12 6 0
FM 76~ 108 30 24 18 12 6
TV Band I 41~ 88 30 24 18 12 6
TV Band III 174~ 230 30 24 18 12 6
DAB III 171~ 245 24 18 12 6 0
TV Band IV/V 468~ 944
DTTV 470~ 770 g 5 &% B — M 17 B 1R = A
DAB L band 1447~ 1494 N
SDARS 2320~ 2345
1T B R %
CB 26~ 128 24 18 12 6 0
VHF 30~ 54 24 18 12 6 0
VHF 68~ 87 24 18 12 6 0
VHF® 142~ 175 24 18 12 6 0
Analogue UHF 380~512
RKE 300~ 330
RKE 420~ 450
Analogue UHF 820~ 960
GSM 800 860~ 895
EGSM/GSM 900 925~960 . .
GPS L1 civil 1567~ 1583 ﬁg%ﬁé%ﬁ—%@%@ﬁﬁgg
GSM 1800 (PCN) 1803~ 1882 ANl
GSM 1900 1850~ 1990
3G/IMT 2000 1900~ 1992
3G/IMT 2000 2010~ 2025
3G/IMT 2000 2108~2172
Bluetooth/802.11 2400~ 2500
.

WHE 1L R IRKR2ZHHE > KAERMINZBEEAR  HH
R2AEZHERNTEN AR EPHERTEN ZRHE -
WE2 HbBEABRAEERGE FHAEESEEE ZHETOREZMER

AEEEZHWED AR EETEREN 2 RHE -

AR AEMER  BLHEEL LR

e

2%t i G -

G oSS

6.6 Radiated emissions from components/modules — Stripline method
6.6 ZH 1 /154 7 BE 5 45 5
Refer to Annex G.
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Annex A

(informative)

Flow chart for checking the applicability of CISPR 25

bf 8% A
(2%)
fife 58 A AR 2 2 3 M RS B

.-" !
Road vehicle, or boat or
machine with an internal

combustion engine

{ ™ or electric motor
kS
MO Is it a road YES
vehicle except
for a trolley bus?
MO Does it
operate on land or
- surface of
CISPR 2§ water?
does noi
apply
Isita
= train, electric
YES T
”"‘al_{e'ji < = trolley bus "', medical
ncthl:-:fCISPg device, boat longer
than 15 m?
publications) =n e m
Is it powered by
an intemal
combustion
engine?
Is it powered from
electrical mains
[excpt for battery
charging)?
- Is it self-propelled?
i vy

Y

CISPR 25
applies

ehicles,
boat and
devices

e

EC 30308

(Y In the case of a dual-mode trolley bus (e.g. propelled by power from either a.c./d.c.

mains or an internal combustion engine), the a.c./d.c. mains portion of the vehicle

propulsion system shall be excluded from this standard.

(2) Connection to the electrical mains is the work of another CISPR subcommittee.
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Z WA ECE
) 6 B R R O )
W~ A AR B 2R

l

i i R bRE
HhZ 7B E
o 7

&m

A\ 4

EEEK L

R AR 5K T - \
o e {E 2 A
(3% & & N
R H At 2 EEBER 1Sm 20, & B A

fig o &

CNS f23#)

A

wmE . @t B
B A T l

5 emmnms N
B2 (8 9y 2
2 REBTE (F &
Bt B S )R (it
5 ) 2
< 5 _REnaRfe ~ >
(self-propelled) ?
-/

O e E N EEIAR/ER T ER AR ZHEREERE 2 R/ER
TR B O B R PR Y A AR A 2 b -
CE R E T E S B H M CNS (3 -

This chart is intended to assist with determining whether a particular product is
covered by this publication. In case of conflict between this chart and Clause 1, Scope,
Clause 1 shall take precedence.
REEEMBACHRERESGRENAGESE > HHE |EEH@ERMEE - A
LSS 1 6 Ry e -
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Annex B
(normative)

Antenna matching unit — Vehicle test
b &% B
(B E)
K 4R VT e B T — = o B

B.1 Antenna matching unit parameters (150 kHz to 6,2 MHz)
B.1 K& UVCHE % T~ 2 #(150 kHz to 6,2 MHz)
The requirements for the measurement equipment are defined in 5.1.2.1.
BWE M ZERERN 5.1.2.1 -
B.2 Antenna matching unit — verification
B.2 K& VLHE Bt — g ag
The 10 pF and 60 pF values for the artificial antenna network of Figure B.1 are
used to represent a conventional antenna, e.g., 1 m rod, 2 m coax. The 60 pF
capacitor represents the capacitance of the coaxial cable between the vehicle
antenna and the input of the vehicle radio.
B.l AT R& M Z 10pF & 60pF IR AERMEL 1| m FIE K& K 2 m [ #E
W60 pF EARKLKEWMRAKEWMBAEM A MM ZFA@HEEFESHE -
NOTE Actual values with on-glass antennas and diversity systems may vary
greatly.
=% © B L (on-glass) R &R & 2 (A P (diversity) 2 4t 2 H IR B {E 0] e LR K -
B.2.1 Gain measurement
B.2.1 135 & H
The antenna matching unit shall be measured to determine whether its gain meets
the requirements of 5.1.2.1 using the test arrangement shown in Figure B.1.
FELLE Bl Bl EE M KRG E T DA EHEGSEEME 5. 1.2.2 22K
B.2.2 Test procedure
B.2.2 B2

a) Set the signal generator 40 dB(nuV) output level.

(a) REMBIREL G LA 40 dB(0V) -

b) Plot the gain curve for each frequency segment.

(b) IR —EREREEN &R -

NOTE For more precise calibration, the actual values of the components used in
the artificial antenna network (AAN) and the input parameters of the matching
network may be measured. The actual attenuation for the specific measuring
equipment can be calculated and used to obtain the matching network gain with

greater precision.
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% REEOBHORIE - o] &0 A TR 485 T H 2 = 4 K& UCEC 48 5% i A
SHNERE FHREAXRBEZ2ERE=ZRETSHEMS ARG LCEHR 2
BE Ry

B.3 Impedance measurement

B.3 [H#i& M
Measurement of the output impedance of the antenna matching unit with the
antenna attached shall be made with a vector impedance meter (or equivalent test
equipment). The output impedance shall lie within a circle on a Smith chart
crossing (100 + jO) Q, having its centre at (50 + jO) Q (e.g. SWR less than 2:1).
& DA 1) & FH §1 2 (50 55 A 2 o B s f5 ) & 0 28 3 K 48 2 R 4% VT IC 58 JT A9 ot [H
i it d BH YU AE LL(S0+j0) Q K 52 % Hir [ [E L > (1004 j0) Q 7Y [B] R &G & A (41
Wi BEEE/NFY 2 1) e

Figure B.1 —Verification set-up

120 10pF |
--_-‘-\ - — —
g * _{ ) ' £
50 0 50 Q

50 0 50 pF*

39 0 T |

1 2 3 4
IEC 38408

Key

1 Signal generator

2 Artificial antenna network
3 Antenna matching unit

4 Measuring instrument

* Includes connector capacitance and, if used, cable capacitance
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B B.l BaiEat &
120 10 pF
—— —
1 ] - i
50 0 ? 504
50 0 60 pF* E
39 0 T |
~
1 2 3
&% B
1. fE9FEF 28
2. NLK4GFHE
3. KR4ETUTC 8 T
4. &M% ES

*

BEHEESENE REKREREGEHEM) -
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Annex C
(informative)

Sheath-current suppressor
bf % C
(2%)
17 78 88 U 0 1 2

C.1 General

C.1 z@H|
This Annex provides information on a proposed performance and verification of a
sheath-current suppressor recommended for use when measuring vehicle antenna
terminal voltage in the AM broadcast bands (LW, MW, SW). This suppressor
electrically-isolates the ALSE from the vehicle ground.

A gk FE ALY AM BB (LW ~ MW K SW) & Il 5 §j K 48 4% I &5 R 0 » R 3R
2 ¢ 72 88 Ut #2519 P BE e B o B aTU I ol 0 AN I A 25 2R SR PR B T Y SR IR R M R
T i 12 B8 B W 2 A

C.2 Suppressor construction
C.2 Hll i 25 &5 18
The performance curve below (Figure C.1) shows the attenuation of the sheath
currents using 20 turns of a coaxial cable around a ferrite toroidal core:
Material: N30; A1 =5 400 nH
Size: Toroidal core 58§ mm X 40 mm X 17 mm
Manufacturer: Siemens Order No.: B64290-A40-X830
Number of turns: 20 (coaxial cable)
PO MEREdi 42 (B C.OB/REH 20 @ R B E@ERGE U S BRIP R E Z XK ER
HEO
Ak T N30 ; Al = 5400 nH
R~ " 2BE4E 58mm X 40 mm X 17 mm
LR ¢ P P97 (Siemens) ¢ E] B 7 9% (Order No.) : B64290-A40-X830
FEl B - 20([F il B 4R)
NOTE To increase the attenuation, two sheath-current suppressors may be placed

in series or more turns may be added to the single core.

g @ RGN - ml SRl (S B R M 2 > B I — R E 2 EE -




— 107 —

CNS

Attenuation (dB)

FLiE (dB)

10 -

[ I T = = ]

10 -

[ B = R B = = I =

=

L=
) .

Figure C.1 — Attenuation vs. frequency

|

0.1 1 10 100
Frequency (MHz) IEC 28508
B C.1 2R CEHEE
|
B '.H._

|

0.1 1 10 100

% (MHz)
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Annex D
(informative)
Guidance for the determination of the noise floor of active vehicle antennas in the AM
and FM range
bff $% D
(27%)
B AM Je FM i [ A E F B 5 K R R R SR 2 p SR

Three steps are necessary to determine the noise floor of an active antenna installed in
the vehicle:

HIELENE Y TE RGN E RERT LTI =68

1) Measurement of the noise floor of the test equipment (measuring receiver plus
impedance converter) with coaxial cable impedance termination at the impedance
converter RF-input in the AM- and FM-range. (Ugquipment noise) (Test set-up see Figure
D.1).

(DY AM K FM &6 & - & 0 el B st 2 5 = R sl (B R B2 U o B PH f R 85 ) - 3% 3%
A 17 BEL 70 B8 8 5 B 0 o A Ui L ]l 48 4R 1R TH BT 4% 0 © (U quipment noise) (G BB 52 B 2 R
D.1)

2) Measurement of the noise floor of the active vehicle antenna including the noise
floor of the test equipment. (Ugquipment noise plus antenna noise)(T€st set-up see Figure D.2).
QENEFHEHE RGO EHABRE 2T TR - GUBEXES2KEE D.2)

3) Calculation of the active antenna noise floor with formula (D.1) (all terms in pV):

2
U Antennanoise \/U Equipmentnoiseplusantennanoise -U Equipmentnoise (D.1)
LT A D D)(EAL K nV)EHE E8) K45 =
2
U Antennanoise \/U Equipmentnoiseplusantennanoise -U Equipmentnoise (D.1)
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Figure D.1 — Vehicle test set up for equipment noise measurement in the AM/FM range

bl

1

IEC 336108
Key

1 Measuring instrument

2 ALSE

3 Bulkhead connector

4 Resistor according to coaxial cable impedance

5 Vehicle antenna amplifier

7 Antenna coaxial cable

8 High-quality double-shielded coaxial cable (50 Q)

10 Impedance matching unit

11 Short connection to the housing of the on-board radio

12 Housing of on-board radio
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12 s 0
+
i BF
1. 20428
2. PR R R M R R i 1
3. fif BE B 2%
4. HA[E SR PEPUHRE 2 EIH
5. EEER K 4R IOK SR
7. K 4R [ 48 47
8.

10.
11.
12.

B D.1 AM/FM i [# 2 =& & 05 57 5= el & 0 19 sl Be s &

1

© ]

= i E R i [ il B ER (50 Q)

BEL 470 UE ic B 7T

B E B AN AR

HHK A AR R AN R
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Figure D.2 — Vehicle test set up for antenna noise measurement in the AM/FM range

IEC 38708
Key
1 Measuring instrument
2 ALSE
3 Bulkhead connector
5 Vehicle antenna amplifier
6 Antenna amplifier power plug
7 Antenna coaxial cable
8 High-quality coaxial cable e.g. double-shielded (50 Q)
9 External 12V battery
10 Impedance matching unit
11 Modified coaxial "T" connector or short connection to the housing of the on-board
radio

12 Housing of on-board radio
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D.2 AM/FM #t [B 2 B & 5% ff 7 5= sl 200 Ay ol B 3 &

L

LR

2. VOB R R
3. g 2

5. B OK &R BOK 5

R ERTROK 5 B fE 5

R 4R (7] 4T 4%

=i EE E R E LRG0 Q)

9. HNEL 12V BIR

10. FHHTUCAC B T

11, FEEEE THERGS N EKEREHI R ZEER
12, HE8K R 42 B S Ak

[c BN e
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Annex E
(normative)

Artificial network
it &% E
(BL7E)

A L4958

The AN impedance Zpg (tolerance = 20 %) in the measurement frequency range of 0,1

MHz to 100 MHz is shown in Figure E.1. It is measured between the terminals P and B

(of Figure E.2) with a 50 Q load on the measurement port with terminals A and B (of

Figure E.2) shortcircuited.
N L4988 15 & W H 2 &[5 0.1MHz~ 100MHz Z [H# Zes (FF 0] 7 +/- 20%) U1 [E E.1 fF
N MR EHE A BB RE S0Q BE K IR % AR B(E E.2)REEE T - &M In A P A1 B(E

E2)Fiis 215 -

Impedance (£2)

Figure E.1 — Characteristics of the AN impedance

50

el

40

3 5 1.0 2 3 5 10,0 2 3 5 100,0

Freguency (MHz) IEC 388108
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E.1 A 48 B FH 51455 1%

50
40 //
— 30 -
G
= 20 /]
2 7
10 = /
[] L) L] T L] T L] T
0,1 2 3 5 1,0 2 3 5 10,0 2 3 5 100,0
#FF (MHz)
Figure E.2 — Example of 5 pH AN schematic
5uH
—— 01pF
Power
supply —_—— 1yuF EUT
Measurement
10000 port 500
BO @ OB |

See1.2 '
IEC 33308
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T adlil
10000 IR 50 0
B8O ® OB | «—
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Annex F
(informative)

TEM cell dimensions
bt &% F
(%)

o 16 7R Wl R = RS

The dimensions of a TEM cell are shown in the Figure F.1 and given in Table F.1.

BN ER TS EE F.1 K& F.1HR -

Figure F.1 — TEM cell

Figure F.1la — Horizontal section view at septum

Dimensions in millimetres Drawing not to scale

ija 3 ;

095 L ——
IEC 35008

Figure F.1b — Vertical section view at septum

|

[ 3 2 3
A0 - — 50

l 2 IEC 3291/08
Key
1 Allowed working region: 0,33 W, 0,60 L

2 Access door
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3 Dielectric supports

B F.1 15 [ o i O =
[ F.la [ &0 i 2 7K S & A FE

lJ N B

Fﬁ'"\fimm

095 L  —

B F.1b % &6 A 2 = B & AR E

|

E N Eata AR

L
a5 BH
1. M AF®E & 0.33> & 0.60
2. B9

3. T EHER

Table F.1 shows the dimensions for constructing TEM cells with specific upper

frequency limits.

ARERREMZEmEREEHERT2HE FIRR -
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Table F.1 — Dimensions for TEM cells

Upper frequency Cell form factor Cell form TEM cell height Septum width
factor b 5
MHz Wib Lw mm mm
100 1,00 1,00 1200 1 000
200 1,69 0,66 560 T00
200 1,00 1,00 600 500
300 1,67 1,00 300 360
500 1,50 1,00 200 230
MOTE The TEM cells in the hox are typical for automotive component testing. For integrated circuit
testing, even smaller TEM cells may be applicable for testing up to and above 1 GHz.

xR F.1 faEE#KEERST

PR IR BHRERS | EHMEERS | BRAERKE b R R
EE 51 tE %] =mE b s

MHz W/b L/W mm mm

100 1.00 1.00 1200 1000

200 1.69 0.66 560 700

200 1.00 1.00 600 500

300 1.67 1.00 300 360

500 1.50 1.00 200 230
W% GERPZERAER R EGRBUARREAGRR SR ERERAR > TE
P& B/ 2 A B RO E TR R | GHz 2 3B -
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Annex G
(informative)
Radiated emissions from components/modules — Stripline method
bff &% G
(27%)
MM H B RN RE

G.1 General

G.1 @ Hl
The stripline is an open waveguide, which consists of a ground plane and an active
conductor (septum) and has characteristic impedance. Commonly used values for
characteristic impedances are 50 Q and 90 Q. Information relating to the size and
construction of a stripline is given in Figure G.2 and Figure G.3.
mHRBLEREVYE R EFHERCER)  BREHEIZHEBERE - EH 2R E
TFUBE R 50 Q K 90 Q- G RFREHEHEM ERSHE G2 KE G.3 -
Users are encouraged to study and experiment with the test method to increase the
body of knowledge with the aim of reaching consensus on including it in the main
body of this standard at a future date.
£ L 5 B 58 38 B AR 05 R AT W 9T RCE B o DA #E AH BE Ak 2 SR o 3 DUR K B
ARBEREELHER -
The stripline may be used in the frequency range from 150 kHz to 400 MHz where
the harness is the primary radiating/coupling element.
H AL A A JH R &G B 150 kHz~ 400 MHz > [E1F 0 T8 R 5 EEHEH /M a Tt -
The limits of the frequency range can be extended up to 1 000 MHz, if:
— the dominance of TEM mode can be shown ';
— and the EUT is located under the septum;
— and the height of the EUT is limited to 1/3 of the septum height.
ELOLT PR > SHREEE LR o] & £ 1000 MHz
— A RIE A B s E A
— fFFHlEmEERRRT
— FHHEEHESERR /3 ZREEE -
Y For the design shown in figure G.2 it is presumed that the TEM mode is
dominant up to 400 MHz. For the design shown in figure G.3 it is presumed that
the TEM mode is dominant up to 1 000 MHz.
T e X1 E G.2 Fron sk st 2 B4 1A B RGO 1 30 R BR A5 400 MHz > [ G.3 ARt
stz T m B AE R EREA 1000 MHz -
Measurements shall be made in a shielded enclosure to eliminate high levels of
external disturbances. For further details see Figure G.1.
B ER O E R T > DUBRNE EE 2 sl E—- P HE S HE G.1 -

NOTE The influence of the shielded enclosure on the measured impedance (i.e.
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G.2
G.2

G.2.
G.2.

G.2.

G.2.

reflection coefficient as measured with a network analyser) of the stripline should
be less than 6 dB compared with an open field test site. To realize this it might be
necessary to equip the shielded enclosure partially with absorbers. An example is

shown in Figure G.1.

% R EEE R ERNFEESIEIIER S MENE Y KRB B W
B i 55 5 B 45 M AH B2 > ZE/NR 6 dB o G B AE 7B TN BT ik 1 B I B B Oy 2 o O A
PAZE R - &l 4l E G.1 fios e

Test set-up
A E
For radiated emissions measurements, the arrangement of the EUT, test harness,

load simulator and measuring equipment shall be equivalent to the example shown
in Clause G.1.

HrENEGEN > 6 SBER afEiEfts L ENRFHER G.1 iR
Z #E B E A

Deviations of the location and length of the test harness (e.g. the original vehicle
harness) and the location of the EUT have to be agreed between customer and
supplier.
HPRkMERFERABERMEREMAR) CUERRE ZRE > LA RHK
th 2 fir B 2 5 o & e

In order to achieve reproducible test results the EUT and the test arrangement
shall be located at the same position in the stripline for each repeated
measurement.

P R T HRE FHREAABERNEEREAN P EERFH
ZHEAME -

1 Stripline impedance matching

1 Fr &2 BH i UC AL

Correct impedance matching between the stripline and the measuring instrument
of 50 Q shall be maintained for all frequencies. This can be achieved by using
lossless transmission line transformers (non-linear shape of the septum tapers or
an additional external waveguide) or lumped passive network.

JEMERF R L BN BN AT A E 2 IERER DT UCE - of 6 F 48 5 3 da 43 2 B
s (F% AR 8 T2 2 FF 82 1R T2 AR BB A 2 A B0 087 8 ) Bl 2 5 A8 i B 4 i -

If the matching unit is a lumped passive network, appropriate correction of

measurement results shall be made for any insertion loss.

HULRHTAREWER  BEATWEANLER ZHEABRENEEEE

o

2 Location of the EUT
2 AR ZE
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The EUT shall be placed (50 £ 5) mm above the ground plane on a
non-conductive, low relative permittivity material (er < 1,4) and shall be located
on the same side as the 50 Q load of the stripline as shown in Figure G.1. The
case of the EUT shall not be grounded to the ground plane unless it is intended to

simulate the real vehicle configuration. In the case that the EUT is not located
under the septum, the EUT shall be located at a distance of (200,) mm from

the edge of the septum.

F S 0 FE B RUAE & R RSP (S0 = 5) mm 2 IR HE M~ (RARE A EE B
Fre. <1 b HEERTHE —MIH L 50 Q &# > WE G.1Fxr - fFHl#
A EE SR RIFEESEREEERUARE SRR ELE

s (20057)

RBEIR 2T > RF R a1 E B 7Y B B AR 2B mm 7 e

G.2.3 Location and length of the test harness

G23 HBERZIMUERRE
The length of test harness parallel to the septum shall be (1 000 = 50) mm.
AR R W AT 2 K EE K (1000 £ 50) mm -
The total length of the test harness between the EUT and the load simulator (or
the RF boundary) is typical 1 700 mm and shall not exceed 2 000 mm. The same
test harness can be used as with the ALSE test method (see 6.4).
AR R R AR Nt e B RS (B E ) 2 B R EHA L 1700 mm > H
RIEEE#E 2000 mm - [5 — 58 B 4% SR AT A P8 OO AR B i [ S K B UR (2 1
6.4) o
The long segment of the test harness shall be within the inner one-third of the
width of the septum. Ideally, it is placed under the centreline of the septum.
ABHER I RBEERREEA =22 —R"EZRN BEEELEZERBRSL -
The wiring type is defined by the intended system application and requirement.
The test harness shall be placed on a non-conductive, low relative permittivity
material (e: < 1,4), (50 £ 5) mm above the ground plane. The locations of the
EUT and load simulator require a harness bend angle of (90 + 15) degrees.
BEEURAGERE ZEMNREXME > 554 K IEE KA S R 7 E(so
= S)mm ZIFEEN - EEBNTEEBEM (e < 1.4 WHERFFHHMERA
A BB RE — (90 £ 15)FE A -

G.2.4 Location of the load simulator

G24 BHEFHR ZUE
(200;)

The load simulator should be located at a distance of mm from the
edge of the septum. If this cannot be met, the actual location of the load

simulator shall be documented in the test report.
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(200;>°

HECE B A5 H B N B R B & )ﬁ’%ﬁ%ﬁé’%%ﬁ%ﬁ%iﬁﬁg

BArE -

The load simulator shall be placed directly on the ground plane. If the load
simulator has a metallic case, this case shall be bonded to the ground plane.
Alternatively, the load simulator may be located adjacent to the ground plane
(with the case of the load simulator bonded to the ground plane) or outside of the
test chamber, provided the test harness from the EUT passes through an RF
boundary bonded to the ground plane. When the load simulator is located on the

ground plane, the d.c. power supply lines of the load simulator shall be

connected through the AN(s) (see 6.1.2).
BEERSEEREEREFE L EAEERSRESBINR N RIEEE
ERE VI o B o B O B AS T B A AT B M e (O B A Ah R R
ERrE) SIEMEFAREENHER ZABEE Nl EIERER
i o E AR EN RSP AERERGS ZERERBERELHA
THEBREREZR6.1.2) -

G.3 Test procedure

G.3

o B 12 e
The general arrangement of the EUT, the harness and the peripherals, represents
a standardized test condition. Any deviations from the standard test configuration
shall be agreed between customer and supplier prior to testing and recorded in
the test report.

FHRHE ALK BEEE-REELSMEEARES > HNEMEEABEEZ
REZ BPFRKEEEERARG®H HiSRslB®sd -
The EUT shall be installed to operate under typical loading and operating
conditions in the vehicle in such a way that the maximum emission state occurs.
These operating conditions have to be defined in the test plan to ensure that

customer and supplier are performing identical tests.

TR BRI R S B N B BRI RO 2 BRAFR R AR L - ISR REHFIIRE
EE - EEEBEERGEFERERBAELEAEES  DHEABREERE FHITER
Z A B
The arrangement of the EUT as well as the measuring equipment shall be
functionally equivalent to the example shown in Figure G.1 and shall be defined

in the test plan.
e R ENRH B EEEE G.1 i ®@olEIE LFERE - HiE RN bR
i
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Figure G.1 — Example of a basic stripline test setup in a shielded enclosure

Dimensions in millimetres

Top view
|
12
8 -~ 1000250 g
12 -1 o ——— -1
- ] 21 T4
I'J"l
200 +E08 E -
r---;IL—_ 4: -
1 141 I _LE0
sy 6 -| 3 5 1 2007,
1
M/\/WW\/\/\
—
0xs 7
v ° = s
FN
i
9
4
Front view -
Key
1 EUT

2 Test harness

3 Load simulator

4 50 Q load (location optional)

5 Low relative permittivity support (er < 1,4)
6 Artificial network (AN)

7 Septum

8 Ground plane

9 Matching unit (if necessary)

10 Wall of shielded room

11 Bulkhead connector

12 Measuring instrument

13 Absorbers (if necessary)

14 Power supply (location optional)
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G.4 Limits for radiated emissions from components/modules — Stripline method

G.4 /154 R G B 2 IR — % 82 0%
Some disturbance sources are continuous emitters and require a lower limit than
a disturbance source which operates only periodically or for short intervals.
B o7 B B O 0 0 2 BT 2R 0 R B LR O M BT e R R R 2 BB B R R R AV IR
HilfE -
The limits of the radiated electromagnetic energy may be different for each
disturbance source and arrangement (coupling between antenna and electronic
equipment in the vehicle).
B-EHEAEECRENELE TR M E) 8N EWEE SRS E A8
EIE
For evaluation of radiated emissions from components/modules the RF voltage at

the stripline output is to be measured.

Fo b i B PR/ 2 S8 B T 18 0 % B R A AR e e 2 BT AR R R -
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Table G.1 — Examples of quasi-peak or peak limits for radiated disturbances — Stripline

Levels in dB{u\v)
Service / Band Fr&;‘;’i‘"“ Class 1 . Class 2 _ Class 3 . Class 4 . Class 5 j
Peak %u&?fk' " | Peak %L;E:f:' Peak C:}”;ﬂi' " | Peak %L;zi " | Peak %u&?i )
BROADCAST

W 0.15-10,30 a7 T4 7 G4 &7 o4 57 44 47 34
W 053-1.3 T3 60 65 52 57 44 43 36 41 28
SW 5,9-62 65 52 59 46 53 40 47 34 41 28
F TE - 108 56 43 50 v 44 k3| 38 25 32 19
T Band | 41 -38 46 - 40 34 - 28 22 -
T Band Il 174 - 230 4G - 40 - 34 - 28 22 -
DAB 171- 245 40 - 22 - 28 - 22 16 -
TV Band IV 468 - 944 46 - 40 34 - 28 22 -
DTTV 470 - 770 50 - 44 38 - 32 26 -
DAB L band 1447 - 1494 Radiated emizsion — Striphne
SDARS 2320 - 2345 Mot applicable

MCEBILE SERVICES
CB 26-28 &4 52 58 46 52 40 47 M 41 28
WHF i0- 54 56 43 50 a7 44 k3| 38 25 32 19
WHF 68 - 87 50 k¥ L2 31 38 25 32 19 26 13
WHF 142 175 50 k¥ 44 3 38 25 32 19 26 13
Analogus UHF 380-512 50 k¥ 24 Ky 38 25 32 19 26 13
RKE 300 - 230 44 - 38 - 32 - 26 20 -
RKE 420 - 450 44 - 38 - 32 - 26 20 -
Analogue UHF 820 - 960 50 a7 L2 31 38 25 32 19 26 13
GSM 800 360 - 895 56 - 50 44 - 38 32 -
EGSM/GSM 500 925 - %80 56 - 50 - 44 - 38 - 32 -
GPS L1 civil 1567 - 1533
GSM 1800 (PCM) | 1803 - 1332
GSM 1500 1830 - 1990 _ o o
3G / IMT 2000 1900 - 1992 Radiated emlsm.m — Siriphine
Mot applicable

3G [ IMT 2000 2010 - 2025
3G/ IMT 2000 2108 - 2172
Bluetooth/802.11 | 2400 - 2500
MOTE 1 All walues listed in this table are valid for the bandwidths in Tables 1 and 2. If measurements have fo be
performed with different bandwidthe than those specified in Tables 1 and 2 because of noise floor requirements, then
applicable limits ghould be defined in the test plan.
MOTE 2 Where multiple bandsz use the same limits the user shall select the approoriate bands over which to test. When the test plan
includes bands that overlap the test plan shall define the apglicable limit.
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% G.1 45 5 48 B 2 8 18 {5 o & (E R ] {5 &6 0 — 7 4R 0%

fir A - BEAL % dB(pu V)
AR ﬁ;; Tﬂ&%ﬁ Ahﬁéﬁ Ahﬁéﬁ Ahﬁéﬁ Ahﬁéﬁ
% 18 [EKIEN % A i {H % A
= = [l [l [l

[ i
LW 0.15~0.30 | 87 74 77 64 67 54 57 44 47 34
MW 0.53~1.8 | 73 60 65 52 57 44 49 36 41 28
SW 59~6.2 | 65 52 59 46 53 40 47 34 41 28
FM 76~108 | 56 43 50 37 44 31 38 25 32 19
TV Band I 41~88 | 46 — 40 — 34 — 28 — 22 —
TV Band III 174~230 | 46 — 40 — 34 — 28 — 22 —
DAB III 171~245 | 40 — 34 — 28 — 22 — 16 —
TV Band 1V/V 468~944 | 46 — 40 — 34 — 28 — 22 —
DTTV 470~770 | 50 — 44 — 38 — 32 — 26 —
DAB L band 1447~ 1494 iR 5T 2 9 — T ALE
SDARS 2320~ 2345 R
7 ) iR %
CB 26~28 | 64 52 58 46 52 40 47 34 41 28
VHF 30~54 | 56 43 50 37 44 31 38 25 32 19
VHF 68~87 | 50 37 44 31 38 25 32 19 26 13
VHF® 142~175 | 50 37 44 31 38 25 32 19 26 13
Analogue UHF 380~512 | 50 37 44 31 38 25 32 19 26 13
RKE 300~330 | 44 — 38 — 32 — 26 — 20 —
RKE 420~ 450 | 44 — 38 — 32 — 26 — 20 —
Analogue UHF 820~960 | 50 37 44 31 38 25 32 19 26 13
GSM 800 860~ 895 | 56 — 50 — 44 — 38 — 32 —
EGSM/GSM 900 925~960 | 56 — 50 — 44 — 38 — 32 —
GPS L1 civil 1567~ 1583
GSM 1800 (PCN) | 1803~ 1882
GSM 1900 1850~ 1990 D \
3G/IMT 2000 1900~ 1992 %%%Eﬂfi%ﬁ)ﬁ
3G/IMT 2000 2010~ 2025 A i
3G/IMT 2000 2108~ 2172
Bluetooth/802.11 | 2400~ 2500

WHE L MEIVRR2ZHR > AR ZBERAN  HFREFRBAER  FLAERIRER2AEZ
MAERTEN > ARt EP AT EREN ZRHE -

WE 2 HbBEHFRMAEERRGE SHEEEREEZ2AFUNEREAR: EdhitE0E2
EEES ARG BEELEENZRHE -
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Table G.2 — Examples of average limits for radiated disturbances — Stripline

Levels in dBiu)
i Frequency
Service | Band MHz Class 1 Class 2 Class 3 Class 4 Class &
AVG AVG AVG AVG AVG
BROADCAST
LW 0,15-0,20 BT 57 47 ar 27
[ 053-18 53 45 aw 29 21
SW 59-62 45 39 33 27 21
Fht 76 - 108 26 0 24 18 12
T Band | 41-88 36 30 24 18 12
TV Band [l 174 - 220 26 0 24 18 12
DAB 171 - 245 30 24 18 12 B
TV Band VIV 468 - 944 36 30 24 18 12
DTTV 470 - 770 40 K 28 22 16
DAB L band 1447 - 1454 Radiated emisgion — Stripline
SDARS 2320 - 2345 Mot applicable
MOBILE SERVICES
CB 26-28 45 39 33 27 |
VHF 30-54 26 20 24 13 12
VHF 63 - BT 0 24 18 12 B
VHF 142 175 20 24 18 12 B
Analogue UHF 380-512 0 24 18 12 B
RKE 300 - 320 0 24 18 12 B
RKE 420 - 450 30 24 18 12 B
Analogus UHF 820 - 960 0 24 18 12 g
GSM 800 860 - 895 36 30 24 15 12
EGSMIGSM 500 925 - 960 36 30 24 18 12
GPS L1 civil 1567 - 1583
GSM 1800 (PCH) 1803 - 1882
GSM 1900 1850 - 1950 5 o .
Radiated emisgion — Stripline
3G/ IMT 2000 1500 - 1952 ’
Mot applicatle

3G/ IMT 2000 2010 - 2025
3G/ IMT 2000 2108 - 2172
Bluetooth/802.11 2400 - 2500
MNOTE 1 All values listed in this table are valid for the bandwidths in Tables 1 and 2. If measurementis have o he
performed with different bandwidths than those specified in Tables 1 and 2 because of neize floor reguirements, then
applicable limits should be defined in the test plan.
MNOTE 2 Whers multigle bands uze the same limits the uzer shall select the approoriate bands over which 1o test. When the test
plan includes bands that overlap the test plan shall define the applicakle limit.
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CNS

* G.2 [E5T B E) 2 VI (E IR W E & 6 — 7 &R0

- s - BArA dB(u Vim)

AR 5 /9 7 m; sm1 | s | =53 | swm4 | B85

FE | PHeE | FHE | FaE | FHE

B
LW 0.15~0.30 67 57 47 37 27
MW 0.53~1.8 53 45 37 29 21
SW 5.9~6.2 45 39 33 27 21
FM 76~ 108 36 30 24 18 12
TV Band I 41~ 88 36 30 24 18 12
TV Band II1 174~ 230 36 30 24 18 12
DAB III 171~ 245 30 24 18 12 6
TV Band 1V/V 468~ 944 36 30 24 18 12
DTTV 470~ 770 40 34 28 22 16
DAB L band 1447~ 1494 g O 3 5 — 7 40k
SDARS 2320~ 2345 K A
T8 R
CB 26~ 28 45 39 33 27 21
VHF 30~ 54 36 30 24 18 12
VHF 68~ 87 30 24 18 12 6
VHF® 142~ 175 30 24 18 12 6
Analogue UHF 380~512 30 24 18 12 6
RKE 300~ 330 30 24 18 12 6
RKE 420~ 450 30 24 18 12 6
Analogue UHF 820~ 960 30 24 18 12 6
GSM 800 860~ 895 36 30 24 18 12
EGSM/GSM 900 925~ 960 36 30 24 18 12
GPS L1 civil 1567~ 1583
GSM 1800 (PCN) 1803~ 1882
GSM 1900 1850~ 1990
3G/IMT 2000 1900~ 1992 E%—\j%%i%ﬁ%
3G/IMT 2000 2010~ 2025 A
3G/IMT 2000 2108~12172
Bluetooth/802.11 2400~ 2500

WEL KRR IVRKR2ZHEA > KAEMVZBEBSAER  HRERBRER > FLHERE 1K
K2AEZHERNTEN At EPHAERAENZREHE -
W% 2. HoyBEHEwRMAMERRGEE SHEEEREE ZHTIREREAR Bl

AEEOEZHTEDR KB BEEEEENCRHE -

These limits have been established for a 90 Q stripline design as shown in Figure
G.3. In case of using other stripline impedance characteristics than 90 Q, the

limits have to be adapted in accordance with the following formula G.1:

Kgoq =201g 2002 dB
Z Z

PLEFRAMEMRE G.3 8&5t2 90 QW& EI > HEHIE 90Q HPIRF M Z 4R -
HIRSHMEHAK T A G % -

(G.1)

Kgoq =201g 2002 dB

Z, 2

(G.1)
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Example for a stripline with 50 Q characteristic impedance:

Koo = 201g. 222 5 54 4p (G.2)
9 500

Limits Zsoe = Limits Zgoo — K goo/500= Limits Zgso - 2,54 dB
where
K is the correction factor for limits in dB;

Z is the characteristic impedance of stripline in Q.

50 QR MEMHPLZ AR EE B ¢

K o0, =201g‘/@ =254 dB (G.2)
xa 500

Zsoo Z MREME = Zooo ZIRHIME — K gvos00= Zeoo Z [RHI{H- 2.54 dB
Hpo

K HREMEZEBERNTF > Bk dB;

ZRwmBR RS B R Q-

G.5 Stripline design

G.5 WS

An example of a 50 Q stripline construction is shown in Figure G.2 and for a 90 Q
stripline in Figure G.3. The ratio of b/h determines the characteristic impedance.

If dimension b is greater than h, the following equation G.3 applies:

120x 7
7= (G.3)

6
b+2.42—0.44xh+{1—h}
h b b

where

Z is the characteristic impedance of the stripline in Q;

b is the stripline septum width in mm;

h is the stripline septum height above the ground plane in mm;

n=3,14159.

G.2 K IEl G373 hHIEMm 50 QK 90 Q ZiFEEEMEH - b/h ZEEHIRE T Rt
BEH > BHRSF b R h- AIERALIT Az G.3:

120x 7
z= (G.3)

6
b rar—0aax i1
h b b

o
Z BE Y B O

B A MR - ¥ A mm

H % A5 0 B AE 3 2 # BLARL % mm
n=23,14159 -

NOTE Typical striplines are constructed to have an impedance of either 50 Q or 90
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Q with b/h equal to 5 and 1,83, respectively. The termination may be either a
resistive load or a tapered matching section terminated in a 50 Q coaxial resistive
load. A resistive load may be constructed of carbon resistors, conductive strips,
thick film on a ceramic substrate, etc., in such a way that it matches the
characteristic impedance of the stripline and minimizesthe standing waves ratio.
% M AR AR A B BHT S0 QB 90 Q- H b/hfH 3 Al K 5 B 1.83 0 > H &L
Ui o] Ry S PHME A dk > B RE SO QA B EEME A 2 PR E o - EIEHE A
ADIREEMES HEER  MEEREZERERN > HEEFE 2 HFHEHESTLT
BC o Sl P BE O EE A /NAERD AT -

Figure G.2 — Example for a 50 Q stripline

Dimensions in millimetres

7

\ l

130
FEPETTTTY ///////////////T/////// ////////////////X//f/fz.//////f.///f/fT

e e || 2500 —_— =]
3

\

TS l

= 4 300 -

IEC 30308

Key
7 Septum
8 Ground plane
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7,

\

G.2 50 Q 77 &7 &5 Bl
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FEFTTTIII7Y.

/////f//////f//]/f’/f/// VLA ELEELEEETTTTTETITY ff////ff/////T

2500 B —
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4 300 -
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Figure G.3 — Example for a 90 Q stripline

Dimensions in millimetres
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H.2
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Annex H
(informative)
Interference to mobile radio communication in the presence of impulsive noise —
Methods of judging degradation
Bf $% H
(27%)
Akl R s B R AT B 4R B G <« 48 — S B A E JT &

Introduction
& 7
This annex provides methods of judging the degradation of radio communication in

the presence of impulsive noise.

AR srtE AR E M B B EEATEZHEHE T E -

Survey of methods of judging degradation to radio channel
MGEEHBESCHE T EZHE

Test programs have been conducted in the United States of America by the Federal
Communications Commission (FCC) and the Motor Vehicle Manufacturers
Association (MVMA, later the American Automobile Manufacturers Association,
AAMA, now disbanded). These test programs were directed toward providing a
better understanding of the effects of motor vehicles on mobile communications
reception.

A HEEH Eﬁ 1] 72 ﬁ‘l?(Federal Communications Commission, FCC) K /5 ¥
HEEE T (MVMA » Bl B & = B 5 25 % % i B € (American Automobile
Manufacturers Association, AAMA) > IEERONRNFEH#IT > B BEEXEHF
SR FEATH BN R E AR -

The tests measured the degradation to communications systems subjectively and
objectively at numerous receiver frequencies using several classes of automotive
ignition noise sources such as a traffic stream and a controlled matrix of vehicles.
Correlation between various objective and subjective measures of degradation was
studied using rating scales employed by the FCC and MVMA for grading

communication quality.

A G B R R B M AR — R R OB O B o BUlE R B R KRR S 4 Bl s
i fit (traffic stream) k. 559 £ ] K B ‘ﬁLﬂ%%”ﬁZgﬂoﬁ FFT
€7 VR B R i B AR ) U BT B3R (rating scales) DU T & F &
B e E 8 2 25 16 = O [ A AE B8 1 B 9T -

.1 Subjective tests
1 EE MR

1.1 Subjective tests of annoyance
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Subjective degradation tests were conducted by the FCC using a single vehicle
and groups of vehicles simulating traffic patterns. The FCC proposed and used
a subjective jury rating scale based upon annoyance which had been used
traditionally to determine the effects of ambient noise on job performance,
accident rate, and fatigue of personnel.
AL AR - A AR AL TS S 2 I
s’%ﬂ@%%§?AM§@BEKW CLRER T RN T
A L%Lw'ﬁ;@‘ﬁé‘*ﬁ F RSN I=S %Al 35?’73« RV ';flzl EJ b

Grade Interfering effect was
5 almost nil

4 noticeable

3 annoying

2 very annoying

[

so bad the presence of speech was barely discernible

4
o

TEZER

BTV RE

CIp:p =¥l

fig A Hy

FEE AR

1 FHIE B P & 7

[\ VS R 4]

This grade system 1is very nearly the same as that given in ITU-R
Recommendation ITU-R BS.1284 which should be used for future work if

annoyance testing is conducted.
RER ZGIFFE L ITU-R #5E 2 ITU-R BS.1284 - 3% J7 74 H M R R A #AT
T A B B 2 B -

Quality Impairment

5 excellent 5 imperceptible

4 good 4 perceptible, but not annoying
3 fair 3 slightly annoying

2 poor 2 annoying

| bad 1 very annoying

im H BE

5 T 4 5 o EER

4 5 4 CE-% RN DN

3 gl 3 B A By

2 7= 2 & ARy
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H.2.1.2
H.2.1.2

H.2.1.2.
H.2.1.2.

1 i 7= 1 JEE AR

Annoyance is a highly subjective psychological reaction. The degree of
annoyance caused by audible noise has been found to be influenced by a large
number of variable physical and psychological factors (including illness,
fatigue, status of interpersonal relations, and family problems).

WA BSEEB Z OMEKE  HEERASIEZIMARECHZ KERFHB
VHEEOLERNTEZEEZER  EY > ABRBEBRRERFEME) -

Subjective tests of intelligibility

R 2 B

1 General

1 28 Fl
Since land mobile communication systems are used primarily to transmit
voice messages, the performance of such systems should be based primarily

on the intelligibility of the received signal in the presence of ignition noise.

HREMTHENAAGEEANERERSNE S ARG ZMEAEERE
VAERKERBEHE KR ZERE L -

The most common procedure for determining the intelligibility of a voice
channel is a subjective method involving trained speakers and listener jury
panels that directly score the percentage of speech that is intelligible. These
schemes have the merit of producing repeatable results. Unfortunately,
subjective scoring methods are expensive and timeconsuming. As a result,
they are not widely used.

RERZHACEBSHENERFG - TBMHTZE  DERIGAERZESH
REBIEER/RTEE HRERESCHBAEDILESTT? BEEFEREAE
AEEMERZER  BAEENREEI»EASEEHREERHE > KILF
Bz -

The subjective scale for intelligibility proposed by the MVMA is:

Grade Description

5 could understand the message extremely well

4 could understand the message fairly well

3 think I understood, but had to guess at some words
2 could barely discern the message

1 could not detect speech at all

mAERNEEmEgRE ZHEBE ETBEMEERAOT ¢

T §

o] JEE R AT st B i )
o] R g B i 5R S

E Y]
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3 ao s B E B g > (B 255 A ER 0 5
2 REE G E
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H.2.1.2.2 Intelligibility test method

H.2.1.2.2 ¥ & 555 77 7%
Beginning at 20 dB quieting with the vehicle ignition noise source off, the
radio frequency input level was reduced by 1 dB decrements and scored at
each decrement by the jury until the jury reached Grade 1 (worst). Then the
radio frequency input level was increased by 1 dB increments until the 20 dB
quieting level was again reached.
P o R K REETUR BE P 2 20 dB Lz B R 40 > S SH B Az 4B DL 1 dB Z 3%
WETRE THYEFEAEAGEREREN »  BEETFEFEETESR (&
) BMESHE S EL 1 dB 2R S0 £ EMEE 20 dB Z L
B F 1k -
The radio frequency input level was then increased by 3 dB increments until
the jury rated the quality Grade 5 (best). The radio frequency input level was
then decreased by 3 dB decrements until the 20 dB quieting level was
reached.
Gifgm i EHEFZ DL 3 dB R EH I > R FHFHA R/ EFR S(RE)Z M
B mESNEE A ED 3dB R E T 2% 20 dB 22 FF AL K ik -
The entire process was repeated with the vehicle noise source in operation.
REFmEFIFEFREEZEEER
The results of the two tests (noise source off / noise source on) were then
compared and the difference in radio frequency level for a particular quality
grade (in decibels) was reported as the subjective degradation.
Z A% b T A B Rl 5TUR R PR R STUR B B ) 2 45 R 0 RS s E i E F AR

ALK dBEH M ZR L TEME AL -

H.2.2 Objective tests

H.2.2 ZF#E M5

H.2.2.1 General

H.2.2.1 #H]
Uncertainty in subjective measurements arises from ambiguity of the rating
scale definition, and variability of juror judgement. The latter source of error
is largely caused by psychological factors. Objective measurements should
have uncertainties less than those obtained from subjective tests.
THUYEENZAMEERKERNERERZEMME LI FRIEZE R &
HZRAERKREIKEBROHEA T HEFBEMEN 2 AHERERKE T8 M
Z AR -
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A study carried out by the Institute for Telecommunication Sciences [1]
develops a method of obtaining an objective intelligibility measure giving
good results for speech sent through both analogue and digital noise-corrupted
communication channels. The distortion measure is obtained using Linear
Predictive Coding (LPC), a mathematical technique widely known for its
application to the analysis and synthesis of speech.

HEGSMEMFAKIIET R BRERLENTEERE & 777%  HR
2 REEIR I 2 b R B A ERH E BE 5 E R B R 4F Z &5 R Itk H (distortion)
5 % #E FH 6 ] 8% M5 78 {4 4 055 (Linear Predictive Coding ,LPC)J#15 - [t %52
e LHAEF T MR a2 ERE R AA -

H.2.2.2 Objective test method

H.2.2.2

=E MR R A

To develop an objective intelligibility measure for corrupted speech, a
comparison must be performed between the distorted speech and the original
noise-free speech. A subjective intelligibility measure of the distorted speech
must also be available in order to judge the quality of the objective measure
being used. Both of these requirements are met by first making a noise-free
master tape of preselected speech, then sending it through the voice
communication channels to be tested and making a recording of the speech at
the channel outputs. The latter recording can be subjectively scored for
intelligibility, and also compared with the original speech by a mathematical
technique to obtain an objective score.
RBEREEEET 2 EBHEREEN  FHRESE T RFERERTGE T ET
) NEERAAEET 2 EBHMERBEEN  DHEFHEEEN 2 ®E -
DEEXREFRERSHHEE T WFREEARSHTRAGG  HEHHESR
U ZTEFEEEZ  HRHER R WEE > TRAREZRHIELZHE
Bt g > Aol DB ENEFGE T HRESFE %D -

The preselected speech to be sent over a voice channel for intelligibility

cTr

scoring consists of phonetically balanced groups of isolated words, as opposed
to complete sentences or nonsense syllables. These phonetically balanced
words were used because subjective scores have been shown to be repeatable,
which is a necessary criterion for this study. (During tests employing vehicles
as a noise source, subjective scoring by listener panels was conducted and
compared to the objective scores, resulting in good correlation.)
hTHEE S ARB S HEMEAZDIFEBEN S BN TEE ZER VY
(phonetically balanced)Bf4H » MIFTEN FTHEE L ZH > FHELHRF
rEEGEN T A EEW > INA A IO FT 2 0 EAR A - G
R EW AR 0 BRI AENEFEEET EEY > LHEEE LR
RN R ZMHBME - )
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H.2.3 Conclusions relating to judgement of degradation

H.2.3 85540 H) & HH BE 2 &5 5

Numerous studies have been conducted over the years to develop a simple,
inexpensive, objective method of measuring land mobile receiver degradation in
the presence of ignition noise. Linear Predictive Coding (LPC) is neither simple
nor inexpensive (when compared to the equipment used for CISPR 12 and
CISPR 25 measurements), but it is technically a good objective method for
measuring receiver degradation.

MARFHLZMARETURELGES - BE - FE 2075 > LR IT B #
W % 48 2] BE K R SR 2 50 4R MR TH 15 4R 05 B R 5 2 7R R BR M (B CNS 14434
RABERES WA Z&EHELR) > BELETAEmMS @ @A RIFZERE ST
BN EETE -

Subjective tests have proved to be effective in rating mobile receiver
degradation. Of the two subjective rating methods in use, intelligibility was
determined to be superior to annoyance in characterizing the effect of radio
noise on a communication link. Most objective measurements taken during the
subjective testing, however, showed poor correlation. The Linear Predictive
Coding (LPC) method showed good correlation with the subjective
intelligibility test method. Subjective tests are preferred, however, because of

their reduced complexity and resulting lesser cost.

TEHEABRCEE AT ETHRIR 2t E_EEETEMHZTT
Ao TR E B a] R N B BT R RSB R e SR EE RN A
Bk - REBZZBHUHENEETE M ENREST > AME RS EZHBEMT
i &% M T 0 4 05 R B B R R R S B 0R Ry ZAHBAME - B DURE A EE
Bkt BRI A2 EEEEBTEERE -

Considering only the subjective test methods, and as a result of the numerous

tests conducted, it is recommended that intelligibility be used as the index of

communications system performance rather than annoyance.
HEZEEEMEARE BEAFESHRABATER  BREMNERE AT
R AL > DERER ARG ZHE -

H.3 Reference document

H.3 2% 34

[1] GAMAUF K. J. and HARTMAN W. J., Objective Measurement of Voice
Channel Intelligibility, October 1977; available from the National Technical
Information Service, Springfield, Virginia 22151, USA, reference number

FAA-RD-77-153.
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Annex I
(informative)

Items under consideration

B 8% 1
(&%)
e 2 EH
ntroduction
fig 7

This annex contains future work items that are under consideration.

AwtFE et 2R TIEHE -

Peak, average, quasi-peak and CISPR average measurements and limits

i ~ SFI9{E ~ #EiE{E 8 CISPR P {H & M & KR HE

As further work progresses in subcommittees CISPR A and CISPR H this will be
reviewed and CISPR 25 updated accordingly.

CISPR A J¢ CISPR H /p & IE#E 1T #E — 20 Z TAE LA A AR H - A AR A TR R R It
BT

.2 Measurement uncertainty

2 BN E B

This topic will be considered for future revisions of this standard.

RFERNAIREZRKRRAR S & -

.3 Attenuation measurement method

3 EREE A

The method of measuring the attenuation defined in Figure 5 needs to be defined.

B SR =R ENERHER -

.4 Average measurements

4 T R

Further precision is required when using a spectrum analyser to make average

measurements i.e. small video bandwidth.

EMEMAMEsMEET VFHEENR FEEEZBER NN ZRAMEA -

.5 Chamber characterization

5 A BR = R %

A JTF has been initiated to study chamber characterization and correlation. The

results of the study will be considered for a future edition.

JTF EFds BT A B = 2 Fr ik B MO 5T R4S R B & N R AR R A G -
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