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SCOPE
This Regulation applies to:
vehicles of categories L, M, N and Onith regard to electromagnetic compatibility;

components and separate technical units iateital be fitted in these vehicles with
the limitation given in paragraph 3.2.1. with redjto electromagnetic compatibility.

It covers:

(@) requirements regarding the immunity to radias®d conducted disturbances
for functions related to direct control of the v&hj related to driver, passenger
and other road users' protection and related tarbsnces, which would cause
confusion to the driver or other road users;

(b) requirements regarding the control of unwantediated and conducted
emissions to protect the intended use of electacatlectronic equipment at
own or adjacent vehicles or nearby, and the comtfobisturbances from
accessories that may be retrofitted to the vehicle.

DEFINITIONS

For the purposes of this Regulation:

"Electromagnetic compatibilltyneans the ability of a vehicle or component(s) or
separate technical unit(s) to function satisfaiton its electromagnetic environment

without introducing intolerable electromagnetic tdibances to anything in that
environment.

"Electromagnetic disturbariceneans any electromagnetic phenomenon which may
degrade the performance of a vehicle or componemt(separate technical unit(s), or
of any other device, unit of equipment or systerarafed in vicinity of a vehicle. An
electromagnetic disturbance may be electromagmeige, an unwanted signal or a
change in the propagation medium itself.

"Electromagnetic immunitymeans the ability of a vehicle or component(s) or
separate technical unit(s) to operate without démgian of performance in the
presence of (specified) electromagnetic disturbangbich includes wanted radio
frequency signals from radio transmitters or raatlan-band emissions of industrial-
scientific-medical (ISM) apparatus, internal oreggial to the vehicle.

"Electromagnetic_environmé&nimeans the totality of electromagnetic phenomena
existing at a given location.

1/ As defined in Annex 7 to the Consolidated Resotuton the Construction of Vehicles
(R.E.3), (document TRANS/WP.29/Rev.1/Amend.2, asdanended by Amend.4).
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2.5.

2.6.

2.7.

2.8.

2.9.

2.9.1.

2.9.2.

2.9.3.

2.10.

2.10.1.
2.10.2.

2.11.

2.12.

"Broadband emissibmeans an emission, which has a bandwidth gréaerthat of
a particular measuring apparatus or receiver (hateynal Special Committee on
Radio Interference (CISPR) 25, second edition).

"Narrowband emissidmeans an emission which has a bandwidth lessttierof a
particular measuring apparatus or receiver (CISPR@cond edition).

"Electrical/electronic_systénmeans (an) electrical and/or electronic device(s)

set(s) of devices together with any associatedretat connections which form part
of a vehicle but which are not intended to be tapproved separately from the
vehicle.

"Electrical/electronic sub-assemb{fESA) means an electrical and/or electronic
device or set(s) of devices intended to be pariaofehicle, together with any

associated electrical connections and wiring, wipielforms one or more specialized
functions. An ESA may be approved at the requdsa ananufacturer or his

authorized representative as either a "componenta d'separate technical unit

(STU)".

"Vehicle typé in relation to electromagnetic compatibility indes all vehicles,
which do not differ essentially in such respects as

the overall size and shape of the enginepaatment;

the general arrangement of the electrical/anelectronic components and the
general wiring arrangement;

the primary material of which the body oelshof the vehicle is constructed (for
example, a steel, aluminium or fiberglass body IsheThe presence of panels of
different material does not change the vehicle fyp®ided the primary material of
the body is unchanged. However, such variationst ioe notified.

An "ESA typ&in relation to electromagnetic compatibility mealBSAs, which do
not differ in such essential respects as:

the function performed by the ESA,
the general arrangement of the electrivadaa electronic components, if applicable.

"Vehicle wiring harne$smeans supply voltage, bus system (e.g. CAN), adigm
active antenna cables, which are installed by #tecle manufacturer.

"Immunity related functiohsre:
(@) Functions related to the direct control of ¥keaicle:




3.1.

3.1.1.

3.1.2.

3.1.3.

3.1.4.

E/ECE/324
E/ECE/TRANS/505
Regulation No. 10
page 7

} Add.9/Rev.3

(i) by degradation or change in: e.g. engine, geake, suspension, active
steering, speed limitation devices;

(i) by affecting drivers position: e.g. seat teexing wheel positioning;

(i) by affecting driver's visibility: e.g. dipmebeam, windscreen wiper.

(b) Functions related to driver, passenger andraotea user protection:
() e.g. airbag and safety restraint systems.

() Functions which when disturbed cause confusothe driver or other road
users:

(i) optical disturbances: incorrect operation df.edirection indicators, stop
lamps, end outline marker lamps, rear position laight bars for
emergency system, wrong information from warningdjgators, lamps or
displays related to functions in subparagraphs(gp) which might be
observed in the direct view of the driver;

(i) acoustical disturbances: incorrect operatibe.g. anti-theft alarm, horn.

(d)  Functions related to vehicle data bus funetiibyr
() by blocking data transmission on vehicle daia-systems, which are used
to transmit data, required to ensure the correcictfaning of other
immunity related functions.

(e) Functions which when disturbed affect vehit¢tgory data: e.g. tachograph,
odometer.

APPLICATION FOR APPROVAL
Approval of a vehicle type

The application for approval of a vehiclpay with regard to its electromagnetic
compatibility, shall be submitted by the vehiclemagacturer.

A model of information document is showriAiimex 2A.

The vehicle manufacturer shall draw up aedale describing all relevant vehicle
electrical/electronic systems or ESAs, body styleariations in body material,

general wiring arrangements, engine variations;Hahd/right-hand drive versions
and wheelbase versions. Relevant vehicle eletiieatronic systems or ESAs are
those which may emit significant broadband or nabrand radiation and/or those
which are involved in immunity related functionstbé vehicle (see paragraph 2.12.).

A vehicle representative of the type to Ippraved shall be selected from this
schedule by mutual agreement between the manuéactamd the Competent
Authority. The choice of vehicle shall be basedtloa electrical/electronic systems
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3.1.5.

3.1.6.

3.1.7.

3.1.8.

offered by the manufacturer. One or more vehicte®sy be selected from this
schedule if it is considered by mutual agreemetwéen the manufacturer and the
Competent Authority that different electrical/electic systems are included which
are likely to have a significant effect on the \oddis electromagnetic compatibility
compared with the first representative vehicle.

The choice of the vehicle(s) in conformitythwparagraph 3.1.4. above shall be
limited to vehicle/electrical/electronic system dumations intended for actual
production.

The manufacturer may supplement the apjaicatith a report on tests which have
been carried out. Any such data provided may leel by the approval authority for
the purpose of drawing up the communication forntype-approval.

If the Technical Service responsible for tipee approval test carries out the test
itself, then a vehicle representative of the type bie approved according to
paragraph 3.1.4. shall be provided.

For vehicles of categories M, N, and O tleéicle manufacturer must provide a
statement of frequency bands, power levels, antguusitions and installation

provisions for the installation of radio frequertcgnsmitters (RF-transmitters), even
if the vehicle is not equipped with an RF transenitit time of type approval. This
should cover all mobile radio services normallydige vehicles. This information

must be made publicly available following the tygmproval.

Vehicle manufacturers must provide evidence thehicle performance is not
adversely affected by such transmitter installegion
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Applicability of this Regulation to ESA:

Electrical/electronic sub assembly (ESA) classtfaa

Y

No
ESA intended for fitment in vehicles >
‘ Yes
Passive ESA or system (e.g. spark pl Yes mgtrﬁgﬂgﬁine
cables, passive antenna)? —> N . >
No type approvi
‘ No
Use restricted by technical means to Yes
immobilized vehicle -
lNo
_ ] NO  [Connected permanently or No
Mechanically fastened to the vehicle » [temporarily to the vehicle wiring f——»
which can not be disassembled or harness?
removed without use dabols?
‘ Yes
Connected via an interface ty Yes
approved to this Regulation as  |———p»
Yes amended?
l No

Y

Application of Regulation No. 10

No application of

Regulation No. 10

3.2.2.

of the ESA.

3.2.3.

3.2.4.

A model of information document is showrAimex 2B.

The application for approval of a type ofAE®ith regard to its electromagnetic
compatibility shall be submitted by the vehicle m&acturer or by the manufacturer

The manufacturer may supplement the appicatith a report on tests which have
been carried out. Any such data provided may leel oy the approval authority for

the purpose of drawing up the communication formtype-approval.
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3.2.5.

3.2.6.

3.2.7.

3.2.8.

3.2.9.

4.1.

4.1.1.

If the Technical Service responsible for thee approval test carries out the test
itself, then a sample of the ESA system represeataf the type to be approved shall

be provided, if necessary, after discussion with mhanufacturer on, e.g., possible
variations in the layout, number of components, benof sensors. If the Technical

Service deems it necessary, it may select a fusdm@iple.

The sample(s) must be clearly and indelibbrked with the manufacturer's trade
name or mark and the type designation.

Where applicable, any restrictions on usrilshbe identified. Any such restrictions
should be included in Annexes 2B and/or 3B.

ESA which are brought to the market as sparts need no type approval if they are
obviously marked as a spare part by an identificatiumber and if they are identical
and from the same manufacturer as the correspondinginal equipment
manufacturer (OEM) part for an already type appdowehicle.

Components sold as aftermarket equipmentraedded for the installation in motor
vehicles need no type approval if they are notteeldo immunity related functions
(see paragraph 2.12.). In this case a declaratigst be issued by the manufacturer
that the ESA fulfils the requirements of this Regigdn and in particular the limits
defined in paragraphs 6.5., 6.6., 6.8. and 6.9.

During the transition period, ending on 4 Novemd@®d8, the person or legal entity
responsible for placing on the market of such apcd has to submit all relevant
information and/or a sample to a Technical Serwidech will determine if the
equipment is immunity related or not. The res@ithe inspection shall be available
within three weeks and not require additional testi A document according to the
example given in Annex 3C shall be issued by thehfical Service within the same
period. In case of doubts and if the Technicali8errefuses to issue an attestation
according to Annex 3C, the manufacturer has toyap@ type approval for his
product.

APPROVAL
Type approval procedures
Type approval of a vehicle

The following alternative procedures for vehicypea approval may be used at the
discretion of the vehicle manufacturer.
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Approval of a vehicle installation

A vehicle installation may be type approved disebty following the provisions laid
down in paragraph 6 of this Regulation. If thiogedure is chosen by a vehicle
manufacturer, no separate testing of electricalfiedaic systems or ESAs is required.

Approval of vehicle type by testing ofinidual ESAs

A vehicle manufacturer may obtain approval for Hedicle by demonstrating to the
approval authority that all the relevant (see paBal.3. of this Regulation)
electrical/electronic systems or ESAs have beemraapep in accordance with this
Regulation and have been installed in accordandéd wmy conditions attached
thereto.

A manufacturer may obtain approval acewydo this Regulation if the vehicle has
no equipment of the type, which is subject to imityulor emission tests. Such
approvals do not require testing.

Type approval of an ESA

Type approval may be granted to an ESA to bedfitgher to any vehicle type
(component approval) or to a specific vehicle tgpetypes requested by the ESA
manufacturer (separate technical unit approval).

ESAs, which are intentional RF transmitterkich have not received type approval
in conjunction with a vehicle manufacturer, must bepplied with suitable
installation guidelines.

Granting of type approval

Vehicle

If the representative vehicle fulfils teguirements of paragraph 6 of this Regulation,
type approval shall be granted.

A model of communication form for type aml is contained in Annex 3A.
ESA

If the representative ESA system(s) fglfithe requirements of paragraph 6 of this
Regulation, type approval shall be granted.

A model of communication form for type aml is contained in Annex 3B.
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4.2.3.

4.3.

5.1.

5.2.

5.2.1.

5.2.2.

5.3.

In order to draw up the communication fomeferred to in paragraph 4.2.1.2. or
4.2.2.2. above, the Competent Authority of the @asiing Party granting the
approval may use a report prepared or approved hega@gnized laboratory or in
accordance with the provisions of this Regulation.

Approval, or refusal of approval, of a typevehicle or ESA in accordance with
this Regulation shall be notified to the Partiestie Agreement applying this
Regulation on a form conforming to the model in ArBA or 3B of this

Regulation, accompanied by photographs and/or amagror drawings on an
appropriate scale supplied by the applicant in em& not larger than A4
(210 x 297 mm) or folded to those dimensions.

MARKINGS

An approval number shall be assigned to eabicle or ESA type approved. The
first two digits of this number (at present 03) lkhadicate the series of
amendments corresponding to the most recent eakaathnical amendments

made to the Regulation at the date of approval.Cohtracting Party may not
assign the same approval number to another typetotle or ESA.

Presence of markings
Vehicle

An approval mark described in paragraph 5.3. bedtwall be affixed to every
vehicle conforming to a type approved under thigiRation.

Sub-assembly

An approval mark described in paragraph 5.3. bedball be affixed to every ESA
conforming to a type approved under this Regulation

No marking is required for electrical/electronisstems built into vehicles which
are approved as units.

An international approval mark must be affixé a conspicuous and easily
accessible place specified on the approval commatiait form, on each vehicle
conforming to the type approved under this RegofatiThis mark shall comprise:
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5.3.1. A circle containing the letter "E", followddy the distinguishing number of the
country granting the approvall 2

5.3.2. The number of this Regulation, followed hg tetter "R", a dash and the approval
number to the right of the circle specified in gaegph 5.3.1.

5.4. An example of the type-approval mark is shawAnnex 1 to this Regulation.

5.5. Markings on ESAs in conformity with paragrdpB. above need not be visible when
the ESA is installed in the vehicle.

6. SPECIFICATIONS
6.1. General specifications
6.1.1. A vehicle and its electrical/electronic sys{s) or ESA(s) shall be so designed,

constructed and fitted as to enable the vehiclapmal conditions of use, to comply
with the requirements of this Regulation.

6.1.1.1. A vehicle shall be tested for radiated ssioins and for immunity to radiated
disturbances. No tests for conducted emissionsinonunity to conducted
disturbances are required for vehicle type approval

6.1.1.2. ESA(s) shall be tested for radiated amdigoted emissions, for immunity to radiated
and conducted disturbances.

2/ 1 for Germany, 2 for France, 3 for lItaly, 4 fdret Netherlands, 5 for Sweden, 6 for
Belgium, 7 for Hungary, 8 for the Czech Republiédp®Spain, 10 for Serbia, 11 for the United
Kingdom, 12 for Austria, 13 for Luxembourg, 14 #Bwitzerland, 15 (vacant), 16 for Norway,
17 for Finland, 18 for Denmark, 19 for Romania, f@0 Poland, 21 for Portugal, 22 for the
Russian Federation, 23 for Greece, 24 for Irela2lfor Croatia, 26 for Slovenia, 27 for
Slovakia, 28 for Belarus, 29 for Estonia, 30 (vdgaBl for Bosnia and Herzegovina, 32 for
Latvia, 33 (vacant), 34 for Bulgaria, 35 (vacaid, for Lithuania, 37 for Turkey, 38 (vacant),
39 for Azerbaijan, 40 for The former Yugoslav Relmlbf Macedonia, 41 (vacant), 42 for the
European Community (Approvals are granted by itsnider States using their respective ECE
symbol), 43 for Japan, 44 (vacant), 45 for Austradi6é for Ukraine, 47 for South Africa, 48 for
New Zealand, 49 for Cyprus, 50 for Malta, 51 fag Republic of Korea, 52 for Malaysia, 53 for
Thailand, 54 and 55 (vacant), 56 for Montenegro(\&@tant) and 58 for Tunisia. Subsequent
numbers shall be assigned to other countries irctinenological order in which they ratify or
accede to the Agreement Concerning the AdoptiorUoiform Technical Prescriptions for
Wheeled Vehicles, Equipment and Parts which carFitted and/or be Used on Wheeled
Vehicles and the Conditions for Reciprocal Recagniof Approvals Granted on the Basis of
these Prescriptions, and the numbers thus assigimaltl be communicated by the Secretary-
General of the United Nations to the Contractingi®ato the Agreement.
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6.1.2.

6.2.

6.2.1.

6.2.2.

6.2.2.1.

6.2.2.2.

6.2.2.3.

6.3.

6.3.1.

6.3.2.

6.3.2.1.

Before testing the Technical Service hgwrépare a test plan in conjunction with the
manufacturer, which contains at least mode of djmera stimulated function(s),
monitored function(s), pass/fail criterion(critgrend intended emissions.

Specifications concerning broadband electrovatg radiation from vehicles
Method of measurement

The electromagnetic radiation generated by thécleerepresentative of its type shall
be measured using the method described in AnnekXi#e method of measurement
shall be defined by the vehicle manufacturer inoatance with the Technical
Service.

Vehicle broadband type approval limits

If measurements are made using the metésctibed in Annex 4 using a vehicle-to-
antenna spacing of 10.0 £0.2m, the limits sha# 3B dB microvolts/m in
the 30to 75 MHz frequency band and 32 to 43 dB rowimts/m in the 75
to 400 MHz frequency band, this limit increasingydoithmically with frequencies
above 75 MHz as shown in Appendix 2. In the 400,600 MHz frequency band the
limit remains constant at 43 dB microvolts/m.

If measurements are made using the metbsctibed in Annex 4 using a vehicle-to-
antenna spacing of 3.0 £0.05m, the limits sha# 4B dB microvolts/m in
the 30 to 75 MHz frequency band and 42 to 53 dB  ronimts/m in
the 75 to 400 MHz frequency band, this limit in@ieg logarithmically with
frequencies above 75 MHz as shown in Appendix 3n the 400 to 1,000 MHz
frequency band the limit remains constant at 53rd&ovolts/m.

On the vehicle representative of its tyglee measured values, expressed
in dB microvolts/m shall be below the type apprdimaits.

Specifications concerning narrowband electgimaéc radiation from vehicles
Method of measurement
The electromagnetic radiation generated by thécleehepresentative of its type shall
be measured using the method described in Annekihese shall be defined by the
vehicle manufacturer in accordance with the Tedirgervice.

Vehicle narrowband type approval limits

If measurements are made using the metbsctibed in Annex 5 using a vehicle-to-

antenna spacing of 10.0£0.2m, the limits shad 2B dB microvolts/m in
the 30 to 75 MHz frequency band and 22to 33dB  ronimts/m in
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6.4.2.2.
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the 75 to 400 MHz frequency band, this limit in@ieg logarithmically with
frequencies above 75 MHz as shown in Appendix 40 thHe 400 to 1,000 MHz
frequency band the limit remains constant at 33rd&ovolts/m.

If measurements are made using the metésdibed in Annex 5 using a vehicle-to-
antenna spacing of 3.0 £0.05m, the limit shall 3Ba&lB microvolts/m in
the 30 to 75 MHz frequency band and 32t0 43 dB  rowmlts/m in
the 75 to 400 MHz frequency band, this limit in@ieg logarithmically with
frequencies above 75 MHz as shown in Appendix 51 thHe 400 to 1,000 MHz
frequency band the limit remains constant at 43rd&ovolts/m.

On the vehicle representative of its tyfes measured values, expressed in dB
microvolts/m, shall be below the type approval timi

Notwithstanding the limits defined in pgaphs 6.3.2.1., 6.3.2.2. and 6.3.2.3. of this
annex, if, during the initial step described ingmaph 1.3. of Annex 5, the signal
strength measured at the vehicle broadcast radémaa is less than 20 dB microvolts
over the frequency range 76 to 108 MHz measurel antaverage detector, then the
vehicle shall be deemed to comply with the limias harrowband emissions and no
further testing will be required.

Specifications concerning immunity of vehide®lectromagnetic radiation
Method of testing

The immunity to electromagnetic radiation of thehicle representative of its type
shall be tested by the method described in Annex 6.

Vehicle immunity type approval limits

If tests are made using the method de=strib Annex 6, the field strength shall
be 30 volts/m rms (root mean squared) in over 90ceat of the 20 to 2,000 MHz
frequency band and a minimum of 25 volts/m rms dwer whole 20 to 2,000 MHz
frequency band.

The vehicle representative of its typdl dieaconsidered as complying with immunity
requirements if, during the tests performed in atance with Annex 6, there shall be
no degradation of performance of "immunity relateakctions".

Specification concerning broadband electroratiginterference generated by ESAs.

Method of measurement

The electromagnetic radiation generated by the Efpfesentative of its type shall be
measured by the method described in Annex 7.
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6.5.2.

6.5.2.1.

6.5.2.2.

6.6.

6.6.1.

6.6.2.

6.6.2.1.

6.6.2.2.

6.7.

6.7.1.

6.7.2.

6.7.2.1.

ESA broadband type approval limits

If measurements are made using the methedribed in Annex 7, the limits shall
be 62 to 52 dB microvolts/m in the 30 to 75 MHz quency band, this limit
decreasing logarithmically with frequencies abo@evViHz, and 52 to 63 dB
microvolts/m in the 75 to 400 MHz band, this linmicreasing logarithmically with
frequencies above 75 MHz as shown in Appendix 6n thHe 400 to 1,000 MHz
frequency band the limit remains constant at 63rd&ovolts/m.

On the ESA representative of its type, theasured values, expressed in dB
microvolts/m, shall be below the type approval tani

Specifications concerning narrowband electigmatic interference generated by
ESAs.

Method of measurement

The electromagnetic radiation generated by the EQResentative of its type shall be
measured by the method described in Annex 8.

ESA narrowband type approval limits

If measurements are made using the mathedribed in Annex 8, the limits shall
be 52 to 42 dB microvolts/m in the 30 to 75 MHz giwency band, this limit
decreasing logarithmically with frequencies aboOdvBHz, and 42 to 53 dB
microvolts/m in the 75 to 400 MHz band, this linmicreasing logarithmically with
frequencies above 75 MHz as shown in Appendix 7 thHe 400 to 1,000 MHz
frequency band the limit remains constant at 53rd&ovolts/m.

On the ESA representative of its type, thwasured value, expressed
in dB microvolts/m shall be below the type apprdimaits.

Specifications concerning immunity of ESA®lectromagnetic radiation
Method(s) of testing

The immunity to electromagnetic radiation of theAErepresentative of its type shall
be tested by the method(s) chosen from those thestim Annex 9.

ESA immunity type approval limits
If tests are made using the methods destin Annex 9, the immunity test levels

shall be 60 volts/m for the 150 mm stripline tegtirmethod, 15 volts/m for
the 800 mm stripline testing method, 75 volts/m tloe Transverse Electromagnetic
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Mode (TEM) cell testing method, 60 mA for the bullrrent injection (BCI) testing
method and 30 volts/m for the free field testingtmod in over 90 per cent of
the 20 to 2,000 MHz frequency band, and to a minmuwf 50 volts/m for
the 150 mm stripline testing method, 12.5 voltsion the 800 mm stripline testing
method, 62.5 volts/m, for the TEM cell testing nweth 50 mA for the bulk current
injection (BCI) testing method and 25 volts/m foetfree field testing method over
the whole 20 to 2,000 MHz frequency band.

The ESA representative of its type shalcbnsidered as complying with immunity
requirements if, during the tests performed in agaonce with Annex 9, there shall be
no degradation of performance of "immunity relafieuactions".

Specifications concerning the immunity to siant disturbances conducted along
supply lines.

Method of testing
The immunity of ESA representative of its type Ikl tested by the method(s)

according to 1ISO 7637-2, second edition 2004 asrdes] in Annex 10 with the test
levels given in table 1.

T . Functional status for systems:
est pulse Immunity
number | test level Related to immunity Not related to immunity
related functions related functions
1 11 C D
2a 11 B D
2b 11 C D
3a/3b 11 A D
4 11 B D
(for ESA which must be
operational during
engine start phases)
C
(for other ESA)
Table > Immunity of ESA

Specifications concerning the emission of cated disturbances

Method of testing

The emission of ESA representative of its typellsba tested by the method(s)
according to ISO 7637-2, second edition 2004 asritte=] in Annex 10 for the levels
given in table 2.
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6.10.

6.10.1.

6.10.2.

6.10.3.

6.10.4.

6.10.5.

6.10.6.

6.10.7.

Maximum allowed pulse amplitude for

Polarity of pulse , . . .
amplitude Vehicles with 12 V systems Vehicles with 24 V syste
Positive +75 +150
Negative -100 -450
Table 2 Maximum allowed pulse amplitude
Exceptions

Where a vehicle or electrical/electronistegn or ESA does not include an electronic
oscillator with an operating frequency greater tBdddz, it shall be deemed to
comply with paragraph 6.3.2. or 6.6.2. and with &xes 5 and 8.

Vehicles which do not have electrical/etsut systems with "immunity related
functions” need not be tested for immunity to réetiadisturbances and shall be
deemed to comply with paragraph 6.4. and with Amiéx this Regulation.

ESAs with no immunity related functions she@®t be tested for immunity to radiated
disturbances and shall be deemed to comply witagsaph 6.7. and with Annex 9 to
this Regulation.

Electrostatic discharge

For vehicles fitted with tyres, the vehicle bodhdssis can be considered to be an
electrically isolated structure. Significant etestatic forces in relation to the
vehicle's external environment only occur at themant of occupant entry into or
exit from the vehicle. As the vehicle is stationat these moments, no type approval
test for electrostatic discharge is deemed neggssar

Conducted emission

ESAs that are not switched, contain no switchesamnot include inductive loads
need not be tested for conducted emission and blealleemed to comply with
paragraph 6.9.

The loss of function of receivers during tmmunity test, when the test signal is
within the receiver bandwidth (RF exclusion banslspecified for the specific radio
service/product in the harmonized international Est@ndard, does not necessarily
lead to a fail criteria.

RF transmitters shall be tested in thestrahmode. Wanted emissions (e.g. from RF
transmitting systems) within the necessary bandwadtd out of band emissions are
disregarded for the purpose of this Regulationuri®ps emissions are subject to this
Regulation.
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"Necessary Bandwidth": for a given clabemission, the width of the frequency
band which is just sufficient to ensure the trarssmoin of information at the rate and
with the quality required under specified conditofArticle 1, No. 1.152 of the
International Telecommunication Union (ITU) Radiedrlations).

"Out-of-band Emissions": Emission on agérency or frequencies immediately
outside the necessary bandwidth which results ftben modulation process, but
excluding spurious emissions (Article 1, No. 1.b44he ITU Radio Regulations).

"Spurious Emission”: In every modulatpncess additional undesired signals exist.
They are summarized under the expression "spuemissions”. Spurious emissions
are emissions on a frequency or frequencies, wiaieh outside the necessary
bandwidth and the level of which may be reducedheut affecting the
corresponding transmission of information. Spusi@missions include harmonic
emissions, parasitic emissions, intermodulationdpets and frequency conversion
products, but exclude out-of-band emissions (AeticINo. 1.145 of the ITU Radio
Regulations).

AMENDMENT OR EXTENSION OF A VEHICLE TYPE APPROMA
FOLLOWING ESA ADDITION OR SUBSTITUTION

Where a vehicle manufacturer has obtained &goval for a vehicle installation
and wishes to fit an additional or substitutionkgcérical/electronic system or ESA
which has already received approval under this Rdign, and which will be
installed in accordance with any conditions attachigereto, the vehicle approval
may be extended without further testing. The aoldl or substitutional
electrical/electronic system or ESA shall be comsd as part of the vehicle for
conformity of production purposes.

Where the additional or substitutional partfsls (have) not received approval
pursuant to this Regulation, and if testing is ed&®d necessary, the whole vehicle
shall be deemed to conform if the new or revisetacan be shown to conform to

the relevant requirements of paragraph 6 or i comparative test, the new part can
be shown not to be likely to adversely affect theformity of the vehicle type.

The addition by a vehicle manufacturer to ppraved vehicle of standard domestic
or business equipment, other than mobile commubpit&guipment, which conforms
to other regulations, and the installation, substh or removal of which is
according to the recommendations of the equipmedtvahicle manufacturers, shall
not invalidate the vehicle approval. This shalt peeclude vehicle manufacturers
fitting communication equipment in accordance vathtable installation guidelines
developed by the vehicle manufacturer and/or mawfer(s) of such
communication equipment. The vehicle manufactsfeall provide evidence (if
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8.1.

8.2.

8.3.

8.3.1.

8.3.2.

8.3.3.

requested by the test authority) that vehicle perémce is not adversely affected by
such transmitters. This can be a statement tieapdhver levels and installation are
such that the immunity levels of this Regulatiorieofsufficient protection when

subject to transmission alone i.e. excluding trassion in conjunction with the tests
specified in paragraph 6. This Regulation does aothorize the use of a
communication transmitter when other requirememtssoch equipment or its use

apply.
CONFORMITY OF PRODUCTION

The conformity of production procedures shall compith those set out in the
Agreement, Appendix 2 (E/ECE/324-E/ECE/TRANS/50%RE with the following
requirements:

Vehicles or components or ESAs approved unley Regulation shall be so
manufactured as to conform to the type approvednbgting the requirements set
forth in paragraph 6 above.

Conformity of production of the vehicle or cooment or separate technical unit shall
be checked on the basis of the data containedeicdinmunication form(s) for type
approval set out in Annex 3A and/or 3B of this Ratan.

If the Competent Authority is not satisfiedtiwithe checking procedure of the
manufacturer, then paragraphs 8.3.1. and 8.3.@whshall apply.

When the conformity of a vehicle, compon@nESA taken from the series is being
verified, production shall be deemed to conform the requirements of this
Regulation in relation to broadband electromagndigturbances and narrowband
electromagnetic disturbances if the levels measdoedot exceed by more the 2 dB
(25 per cent) the reference limits prescribed irageaphs 6.2.2.1., 6.2.2.2., 6.3.2.1.
and 6.3.2.2. (as appropriate).

When the conformity of a vehicle, compon@nESA taken from the series is being
verified, production shall be deemed to conform the requirements of this
Regulation in relation to immunity to electromagoatdiation if the vehicle ESA
does not exhibit any degradation relating to thredicontrol of the vehicle which
could be observed by the driver or other road uden the vehicle is in the state
defined in Annex 6, para. 4, and is subjectedfield strength, expressed in Volts/m,
up to 80 per cent of the reference limits prescriimeparagraph 6.4.2.1. above.

If the conformity of a component, or Separaechnical Unit (STU) taken from the
series is being verified, production shall be deg¢toeconform to the requirements of
this Regulation in relation to immunity to condutiisturbances and emission if the
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component or STU shows no degradation of performaoic "immunity related
functions" up to levels given in paragraph 6.8rid does not exceed the levels given
in paragraph 6.9.1.

PENALTIES FOR NON-CONFORMITY OF PRODUCTION

The approval granted in respect of a typeetiicle, component or separate technical
unit pursuant to this Regulation may be withdrawthe requirements laid down in
paragraph 6 above are not complied with or if telected vehicles fail to pass the
tests provided for in paragraph 6 above.

If a Party to the Agreement which applies Reggulation withdraws an approval it
has previously granted, it shall forthwith notifietother Contracting Parties applying
this Regulation thereof by means of a communicatttwsm conforming to the model
in Annexes 3A and 3B to this Regulation.

PRODUCTION DEFINITELY DISCONTINUED

If the holder of an approval permanently ceasesanufacture a type of vehicle or
ESA approved in accordance with this Regulationshall so inform the authority
which granted the approval, which shall in turnifyothe other Parties to the 1958
Agreement which apply this Regulation, by meansaofcommunication form

conforming to the model in Annexes 3A and 3B ts fRegulation.

MODIFICATION AND EXTENSION OF TYPE APPROVAL OR VEHICLE OR
ESA

Every modification of the vehicle or ESA tyg®all be notified to the Administrative
Department which granted approval of the vehiclgety This department may then
either:

consider that the modifications made arékely to have an appreciable adverse
effect and that in any case the vehicle or ESAsilets the requirements; or

require a further test report from the Tecdd Service responsible for conducting the
tests.

Notice of conformation of approval or of redli of approval, accompanied by
particulars of the modifications, shall be commarted by the procedure indicated in
paragraph 4 above to the Parties to the Agreenpgtyiag this Regulation.

The Competent Authority granting the approeatension shall assign a serial
number to the extension and so notify the otheti¢zarto the 1958 Agreement
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12.

12.1.

12.2.

12.3.

12.4.

13.

applying this Regulation by means of a communicatiorm conforming to the
models in Annexes 3A and 3B to this Regulation.

TRANSITIONAL PROVISIONS

As from the official date of entry into fora# the 03 series of amendments, no
Contracting Party applying this Regulation shaluse to grant ECE approval under
this Regulation as amended by the 03 series of dments.

As from 12 months after the date of entrg ifirce of this Regulation, as amended
by the 03 series of amendments, Contracting Paajgdying this Regulation shall
grant approvals only if the vehicle type, componenteparate technical unit to be
approved meets the requirements of this Regula®amended by the 03 series of
amendments.

Contracting Parties applying this Regulatitvall not refuse to grant extensions of
approval to the preceding series of amendmentsgdtegulation.

Starting 48 months after the entry into fooéehe 03 series of amendments to this
Regulation, Contracting Parties applying this Ratiah may refuse first national
registration (first entry into service) of a veleictcomponent or separate technical unit
which does not meet the requirements of the 0O2sedf amendments to this
Regulation.

NAMES AND ADDRESSES OF TECHNICAL SERVICES CONDUING
APPROVAL TESTS AND ADMINISTRATIVE DEPARTMENTS

The Parties to the 1958 Agreement applying thiguRdion shall communicate to the
United Nations Secretariat the names and addresbethe Technical Services
conducting approval tests and of the Administratibepartments which grant
approvals and to which forms certifying approvakgtension, refusal or withdrawal
of approval, issued in other countries, are todrg.s
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Appendix 1

List of standards referred to in this Regulation

1. CISPR 12 "Vehicles', motorboats' and spark-eghitengine-driven devices' radio
disturbance characteristics — Limits and methodsehsurement”, fifth edition 2001.

2. CISPR 16-1-4 "Specifications for radio disturbarand immunity measuring apparatus
and methods - Part 1: Radio disturbance and imyuméasuring apparatus”, Edition 1.1. 2004.

3. CISPR 25 "Limits and methods of measuremenadiordisturbance characteristics for the
protection of receivers used on board vehiclegoisd edition 2002.

4, ISO 7637-1 "Road vehicles - Electrical distudmmfrom conduction and coupling - Part 1:
Definitions and general considerations”, secontiadR002.

5. ISO 7637-2 "Road vehicles - Electrical distudmmfrom conduction and coupling - Part 2:
Electrical transient conduction along supply lirmegy on vehicles with nominal 12 V or 24 V
supply voltage", second edition 2004.

6. ISO-EN 17025 "General requirements for the cdemmme of testing and calibration
laboratories”, first edition 1999.

7. ISO 11451 "Road vehicles - Electrical disturlec by narrowband radiated
electromagnetic energy - Vehicle test methods":

Part 1: General and definitions (ISO 11451-1, tleiddion 2005);
Part 2: Off-vehicle radiation source (ISO 11451k#d edition 2005);
Part 4: Bulk current injection (BCI) (ISO 11451##st edition 1995).

8. ISO 11452 "Road vehicles - Electrical disturlec by narrowband radiated
electromagnetic energy - Component test methods":

Part 1: General and definitions (ISO 11452-1, tleidition 2005);

Part 2: Absorber-lined chamber (ISO 11452-2, seadtition 2004);

Part 3: Transverse electromagnetic mode (TEM)(t8® 11452-3, third edition 2001);
Part 4: Bulk current injection (BCI) (ISO 11452tHird edition 2005);

Part 5: Stripline (ISO 11452-5, second edition 2002

9. ITU Radio Regulations, edition 2001.
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Vehicle broadband reference limits
Antenna-vehicle separation : 10 m
Limit E (dBuV/m) at frequency F (MHz)
30 -75 MHz 75 - 400 MHz 400 - 1,000 MHz
E =32 E =32+ 15.13 log (F/75 E =43
Vehicle radiated emission limit
Broadband type approval limit - 10 m
Quasi-peak detector - 120 kHz bandwidth
60
50
E. ,/
%, 30
L
20
10
0
10 100 1,000
F (MHz)

Frequency - megahertz - logarithmic

(See paragraph 6.2.2.1. of this Regulation)
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Appendix 3

Vehicle broadband reference limits

Antenna-vehicle separation: 3 m

Limit E (dBuV/m) at frequency F (MHz)

30 -75 MHz 75 - 400 MHz 400 — 1,000 MHz
E =42 E =42 + 15.13 log (F/75) E =53
Vehicle radiated emission limit
Broadband type approval limit - 3 m
Quasi-peak detector - 120 kHz bandwidth
60
50 —
—/
40
30
20
10
0
10 10 1,000
F (MHz)

Frequency - megahertz - logarithmic

(See paragraph 6.2.2.2. of this Regulation)
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Vehicle narrowband reference limits
Antenna-vehicle separation : 10 m
Limit E (dBuV/m) at frequency F (MHz)
30 -75 MHz 75 - 400 MHz 400 — 1,000 MHz
E=22 E =22+ 15.13 log (F/75 E =233
Vehicle radiated emission limit
Narrowband type approval limit - 10 m
Average detector - 120 kHz bandwidth
60
50
g 40
>
= 30 —
E ’/
w 20
10
0
10 100 1,000
F (MHz)

Frequency - megahertz - logarithmic

(See paragraph 6.3.2.1. of this Regulat

ion)
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Appendix 5

Vehicle narrowband reference limits

Antenna-vehicle separation : 3 m

} Add.9/Rev.3

Limit E (dBuV/m) at frequency F (MHz)

30 - 75 MHz 75 - 400 MHz 400 — 1,000 MHz
E=32 E =32+ 15.13 log (F/75 E =143
Vehicle radiated emission limit
Narrowband type approval limit - 3 m
Average detector - 120 kHz bandwidth
60
50
= 40 L —
S
E. —/
2 30
)
w 20
10
0
10 100 1,000
F (MHz)

Frequency - megahertz - logarithmic

(See paragraph 6.3.2.2. of this Regulation)
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Electrical/electronic sub-assembly
Broadband reference limits
Limit E (dBuV/m) at frequency F (MHz)
30 -75 MHz 75 - 400 MHz 400 — 1,000 MHz
E =62 - 25.13 log (F/30) E =52 + 15.13 log (F/75) E =63
ESA radiated emission limit
Broadband type approval limit-1m
Quasi-peak detector - 120 kHz bandwidth
70
\\v/’/
= 50
S
=3
3 40
L
30
20
10 100 1,000
F (MHz)

Frequency - megahertz - logarithmic

(See paragraph 6.5.2.1. of this Regulation)
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Appendix 7
Electrical/electronic sub-assembly

Narrowband reference limits

Limit E (dBuV/m) at frequency F (MHz)

30 - 75 MHz 75 - 400 MHz 400 — 1,000 MHz
E =52 — 25.13 log (F/30) E =42 + 15.13 log (F/75) E=53
ESA radiated emission limit
Narrowband type approval limit-1m
Average detector - 120 kHz bandwidth
70
60
T 50 ~~ _—
m \\,/’
= 40
w
30
20
10 100 1,000
F (MHz)

Frequency - megahertz - logarithmic

(See paragraph 6.6.2.1. of this Regulation)
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EXAMPLES OF APPROVAL MARKS
Model A
(See paragraph 5.2. of this Regulation)
1
a
a a
> - a
4 3

10 R — 03 2439 :T?g‘

a=6 mm min

The above approval mark affixed to a vehicle orAEShows that the vehicle type
concerned has, with regard to electromagnetic ctbijiy, been approved in the Netherlands
(E 4) pursuant to Regulation No. 10 under apprdl@l032439. The approval number indicates
that the approval was granted according to theireaents of Regulation No. 10 as amended by
the 03 series of amendments.

Model B

(See paragraph 5.2. of this Regulation)

10 |03 2439
33 |00 1628 —7

wIiL

Ea4

w Il
NI NI

‘%|@
wIiw

N I

a=6 mm min

The above approval mark affixed to a vehicle orAEShows that the vehicle type
concerned has, with regard to electromagnetic ctibiliy, been approved in the Netherlands
(E 4) pursuant to Regulations Nos. 10 and 33The approval numbers indicate that, at the date
when the respective approvals were given, Regulahlm. 10 included the 03 series of
amendments and Regulation No. 33 was still inritgirmal form.

*/ The second number is given merely as an example.
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Annex 2A
INFORMATION DOCUMENT

FOR TYPE APPROVAL OF A VEHICLE WITH RESPECT TO
ELECTROMAGNETIC COMPATIBILITY

The following information shall be supplied in tigate and shall include a list of contents.

Any drawings shall be supplied in appropriate s@ald in sufficient detail on size A4 or in a
folder of A4 format.

Photographs, if any, shall show sufficient detail.

If the systems, components or separate techniciéé thave electronic controls, information
concerning their performance shall be supplied.

GENERAL
1. Make (trade name of manufaCturer): ....... ..o i e e
2. LI/ S
3. Category Of VENICIE: ... e e e —
4. Name and address of manufacCturer: ....... ... et e e e e e

Name and address of authorised representati@ayif................c.cooviiiiiie e nenn
5. Address(es) of assembly Plant(S): .. vor et
GENERAL CONSTRUCTION CHARACTERISTICS OF THE VEHIEL
6. Photograph(s) and/or drawing(s) of a represeetaehicle: ................c.ocoiiiiien.
7. Position and arrangement of the engine: ..ot iiii i e
POWER PLANT
8. Y F= T 10 £=Tod (1] £ =] oo PP PPN
9. Manufacturer's engine code as marked onth@engi................cooiviiiiii i,

10. Internal combustion engine:
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11.  Working principle: positive ignition/compressi@nition, four-stroke/two stroke/ 1

12. Number and arrangement of cylinders: ....... ... e
13. Fuel feed:

14. By fuel injection (compression ignition onlyes/no_1

15. Electronic control unit:

16. Y =T () L PP
17. Description Of the SYStEM: ... ... i e
18. By fuel injection (positive ignition only): ye® 1

19. Electrical system:

20. Rated voltage: ............................ V, positive/negatiy@und_1

21. Generator:

22. I/ 0=
23. Ignition:

24, Y= T () LA PP PPI

25. B Y 1T (5 LA PP TP
26, WOIKING PriNCIPIE: ..ot e e e e e e et e e e e e
27. LPG fuelling system: yes/nd 1

28. Electronic engine management control unit i8GLfuelling:

29. Y= LT ) PP

30. BN/ =T PP
31. NG fuelling system: yes/nd 1

32. Electronic engine management control unit f& fNelling:
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Y= 1T () L PP
LY 121 TP

Electric motor:

Type (WINding, eXCItAtION): ... ...t e e e e e e ee e e e e e
Operating VOIBGE: ... ... e e e e e e e

Gas fuelled engines (in the case of systems laidio a different manner, supply
equivalent information)

Electronic control unit (ECU):

Y 1T 3 PP
B8/ 01T 53 PP
TRANSMISSION

Type (mechanical, hydraulic, electric, etC.): ... ... .iuumeeie e
A brief description of the electrical/electromomponents (if any): .............coeeveienne
SUSPENSION

A brief description of the electrical/electroiomponents (if any): .............coeeveine
STEERING

A brief description of the electrical/electromiomponents (if any)..........................
BRAKES

Anti-lock braking system: yes/no/optional 1

For vehicles with anti-lock systems, descriptiof system operation (including any
electronic parts), electric block diagram, hydraulor pneumatic circuit plan:



E/ECE/324

} Add.9/Rev.3

E/ECE/TRANS/505

Regulation No. 10

page 34

Annex 2A
BODYWORK

47. Type of DBOAYWOIK: ..o e e

48. Materials used and methods of CONStIUCLION: ....ccceeiiiiii i,

49. Windscreen and other windows:

50. A brief description of the electrical/electromiomponents (if any) of the window lifting
TS 0] = 1 o

51. Rear-view mirrors (state for each mirror): .......cccee i e

52. A brief description of the electronic comporgefif any) of the adjustment system:

53.  Safety belts and/or other restraint systems:

54. A brief description of the electrical/electromomponents (if any): ................o.ooenee.

55. Suppression of radio interference:

56. Description and drawings/photographs of thgpehand constituent materials of the part
of the body forming the engine compartment andpidue of the passenger compartment
LTS TS ES] 0 (o | o

57. Drawings or photographs of the position of inetal components housed in the engine
compartment (e.g. heating appliances, spare whesdiilter, steering mechanism, etc.):

58. Table and drawing of radio interference condigplipment: ...,

59. Particulars of the nominal value of the direatrent resistance and, in the case of
resistive ignition cables, of their nominal resigi@ per metre: .............cocevveiiieiniennn.
LIGHTING AND LIGHT SIGNALLING DEVICES

60. A brief description of electrical/electronic naponents other than lamps (if any):
MISCELLANEOUS

61. Devices to prevent unauthorised use of thecleshi
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62. A brief description of the electrical/electromiomponents (if any): ...............ccoooene.

63. Table of installation and use of RF transmnstter the vehicle(s), if applicable (see
paragraph 3.1.8. of this Regulation):

frequency bands [Hz] max. output power [W] antepasition at vehicle,
specific conditions for
installation and/or use

64.  Vehicle equipped with 24 GHz short-range raapripment: yes/no/optional.1
The applicant for type approval must also supplyese appropriate:
Appendix 1:

A list (with make(s) and type(s) of all electricaid/or electronic components concerned by this
Regulation (see paragraphs 2.9. and 2.10. of thggiRtion) and not previously listed.

Appendix 2:

Schematics or drawing of the general arrangemerlesftrical and/or electronic components
(concerned by this Regulation) and the generahgiharness arrangement.

Appendix 3:
Description of vehicle chosen to represent the:type

B Oy Sty . e e

WIS ... e e e e e e
Appendix 4:
Relevant test report(s) supplied by the manufactimem a test laboratory accredited to

ISO 17025 and recognized by the Approval Authofitly the purpose of drawing up the type
approval certificate.

1Y  Strike out what does not apply.
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Annex 2B
INFORMATION DOCUMENT

FOR TYPE APPROVAL OF AN ELECTRIC/ELECTRONIC SUB-AESIBLY WITH
RESPECT TO ELECTROMAGNETIC COMPATIBILITY

The following information, if applicable, shall Isepplied in triplicate and must include a list of
contents. Any drawings shall be supplied in appadg scale and in sufficient detail on size A4
or on a folder of A4 format. Photographs, if aslyall show sufficient detail.

If the systems, components or separate technicés tave electronic controls, information
concerning their performance shall be supplied.

1. Make (trade name of manufaCturer): ...... ..o e e e
2. 157/ 6L
3. Means of identification of type, if marked orettomponent/separate technical unit: 1

3.1.  Location of that marking: ..........ccouiiii i e e e
4. Name and address of manufacturer: ............ooiiiiii it s s e e e
Name and address of authorized representativayif.a.................cooeeieiii i,

5. In the case of components and separate techniita) latation and method of affixing of
the apProval Mark: ... ... e e e

6. Address(es) of assembly plant(S): .......ov oot
7. This ESA shall be approved as a component/STU 2

8. Any restrictions of use and conditions for figh ...............ccoooiiii i

Y If the means of identification of type containsacacters not relevant to describe the
component or separate technical unit types covdngdthis information document, such
characters shall be represented in the documentayiche symbol "?" (e.g. ABC??7123?7?).

2/ Delete where not applicable.
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9. Electrical system rated voltage: ...... V, posithagative_2ground.
Appendix 1:

Description of the ESA chosen to represent the fgbectronic block diagram and list of main
component constituting the ESA (e.g. make and tfpaicroprocessor, crystal, etc.).

Appendix 2:
Relevant test report(s) supplied by the manufact@mem a test laboratory accredited to

ISO 17025 and recognized by the Approval Authofdy the purpose of drawing up the type
approval certificate.
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COMMUNICATION

(Maximum format: A4 (210 x 297 mm))

issued by : Name of administration:

concerning: 2 APPROVAL GRANTED
APPROVAL EXTENDED
APPROVAL REFUSED
APPROVAL WITHDRAWN
PRODUCTION DEFINITELY DISCONTINUED

of a type of vehicle/component/separate technic#l2i with regard to Regulation No. 10.

Approval number: .......... Extension No.: ..........
1. Make (trade name of ManUfaCtUrer):.......cccceeeuniiiiiiie e
2. Type and general commercial deSCrPLON(S):..cceurrrruuuiieeeiiiiiiiiiee e ee e e eeeeeens
3. Means of identification of type, if marked orethehicle/component/separate technical
unit 2/
3.1. Location of that Marking: ........oooeie e
4. Category Of VENICIE: ... et e e
5 Name and address of ManUIaCTUIET: ..o
6. In the case of components and separate techmdal| location and method of affixing
Of the aPPrOVal MAIK: ... e e e e e e e
7. Adress(es) of aSSembIY PIAN(S):.........oo.orroorrorrsoorrooesoesoeeeoeeeseesoeere

8. Additional information (where applicable): Sampendix



10.

11.

12.

13.

14.

15.

16.

17.

5.1.
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Technical Service responsible for carrying G@ttests: .............ceeiiieiiiiiiiiii e,

SIONMALUIE. ...t o ettt oottt e e e ettt e e e e et e e e e e e e e e nn s

The index to the information package lodgedhwhie Approval Authority, which may
be obtained on request is attached

Appendix to type-approval communication form Na....
concerning the type-approval of a vehicle under
Regulation No. 10

Additional INfOrMAtION: ........ooiiiiii e
Special devices for the purpose of Annex 4 i® egulation (if applicable) (e.g. .......... ):
Electrical system rated voltage: V. peg/ground 2

Type Of DOAYWOIK: ... e

List of electronic systems installed in the éélstehicle(s) not limited to the items in the
INFOrMAtioN AOCUMENT: .. ... e e e e e et e e e e ee e

Vehicle equipped with 24 GHz short-range rapripment: yes/no/optional 2

Laboratory accredited to ISO 17025 and recoghiby the Approval Authority
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7. Remarks: (e.g. valid for both left-hand drivelaight-hand drive vehicles).....................

v Distinguishing number of the country which issieatiended/refused/withdrew approval
(see Regulation provisions on approval).

2/ Strike out what does not apply.
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Annex 3B

COMMUNICATION

(Maximum format: A4 (210 x 297 mm))

issued by Name of administratio

concerning: 2 APPROVAL GRANTED
APPROVAL EXTENDED
APPROVAL REFUSED
APPROVAL WITHDRAWN
PRODUCTION DEFINITELY DISCONTINUED

of a type of electrical/electronic sub-assemblywh regard to Regulation No. 10.

Approval No.............. Extension No. ...........
1. Make (trade name of MaNUFACIUIEN): .......cceermmiii e
2. Type and general commercial deSCriPtiON(S):..cue  uuruuiiieiiiiiiiiiir et e e
3. Means of identification of type, if marked orethehicle/component/ separate technical
unit: 2/

3.1. Location of that Marking:............ oo
4 Category Of VENICIE: ... ....ooeiii et e e e et e e e e e eennee
5 Name and address Of MaNUIACTUIET: ... e
6. In the case of components and separate techmdal location and method of affixing

of the ECE approval Mark: ...........oouiiiiiceeee e
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7. Address(es) of assembly Plant(S):.......ccuuieiiiiiii e
8. Additional information (where applicable): Sggpendix
9. Technical Service responsible for carrying G@ttests:.............ccoviiiiiiiii e,
10. (D=1l 0 I (=T A (=] 0 [0 ] SO PPPPTRR
11. NN o TR0 I (=TS A =T o T o oAU PPPP
12. Remarks (if any): See appendix
13. PLACE: ..ot e e e e e e e e e e e e e eeas
14. DA ..t ——————— e e e e e eees
15. [0 E= LU [ TP PPPPRRR
16. The index to the information package lodgedlite Approval Authority, which may
be obtained on request, is attached.
17. REASONS fOr EXIENSION:. ... . ettt et e ettt e e e e e e et e e e e e eeennes
Appendix to type-approval communication form Na....
concerning the type-approval of an electrical/etagt
sub-assembly under Regulation No. 10
1. Additional INFOIMALION: .......eeiiiiiiiiie et
1.1. Electrical system rated voltage: ¥simeg ground/2
1.2. This ESA can be used on any vehicle type thighfollowing restrictions: .....................
1.2.1. Installation conditions, if @NY: ..o
1.3. This ESA can be used only on the followingiglghtypes: ..o,
1.3.1. Installation conditions, If @NY: ......eeeriie e
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1.4. The specific test method(s) used and the &ecy ranges covered to determine
immunity were: (Please specify precise method @iged ANNeX 9):.......evvvieiviieiinnnnnnn.

1.5. Laboratory accredited to I1ISO 17025 and reamghiby the Approval Authority

1/ Distinguishing number of the country which isslextended/refused/withdrew approval
(see Regulation provisions on approval).

2/ Strike out what does not apply.
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Annex 3C
ATTESTATION WITH REGARD TO PARAGRAPH 3.2.9.
(maximum format: A4 (210 x 297 mm))
F Y o] o] 103 o | oo PP
General description Of PrOQUCT: ... in i e e et e e e e e e
Information submitted by the applicant: .............oo i
This ESA can be used on any vehicle type with dllewing restrictions: ..........................
Installation CONAItIONS, If @NY: ... e e e e e e e e e

We confirm that the product described above isimwhunity related according to Regulation
No. 10. Any testing according to immunity as definn this Regulation is not required.

Technical Service responsible for evaluation: ..........ccecei i,
o T
D2 1 (PP

[0 £ E= LU= TP
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Annex 4

METHOD OF MEASUREMENT OF RADIATED BROADBAND ELECTRMAGNETIC

1.1.

1.2.

2.1.

2.2.

3.1

3.2

EMISSIONS FROM VEHICLES
GENERAL
The test method described in this annex simiyl be applied to vehicles.
Test method

This test is intended to measure the broadbandsémnis generated by electrical or
electronic systems fitted to the vehicle (e.g.tigni system or electric motors).

If not otherwise stated in this annex the testllsha performed according to
CISPR 12 (amendment 1, fifth edition 2005).

VEHICLE STATE DURING TESTS
Engine

The engine shall be in operation according to ®3P (amendment 1, fifth
edition 2005) clause 5.3.2.

Other vehicle systems

All equipment capable of generating broadband sioms which can be switched on
permanently by the driver or passenger should lmpearation in maximum load, e.g.
wiper motors or fans. The horn and electric windmators are excluded because
they are not used continuously.

MEASURING LOCATION

As an alternative to the requirements of CISRRamendment 1, fifth edition 2005)
for vehicles of category L the test surface mayamy location that fulfils the

conditions shown in the figure 1 in the appendixthis annex. In this case the
measuring equipment must lie outside the part showthe figures 1 and 2 of
Appendix 1 to this annex.

Enclosed test facilities may be used if cotietacan be shown between the results
obtained in the enclosed test facility and thos&iokd at an outdoor site. Enclosed
test facilities do not need to meet the dimensioaglirements of the outdoor site

other than the distance from the antenna to thizleetind the height of the antenna.
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4.

4.1.

4.2.

4.3.

4.4,

TEST REQUIREMENTS

The limits apply throughout the frequency &8 to 1,000 MHz for measurements
performed in a semi anechoic chamber or an outi#dsbsite.

Measurements can be performed with eitherigpessk or peak detectors. The limits
given in paragraphs 6.2. and 6.5. of this Reguiatice for quasi-peak detectors. If
peak detectors are used a correction factor oBMmd defined in CISPR 12

(amendment 1, fifth edition 2005) shall be applied.

Measurements

The Technical Service shall perform the test & thtervals specified in the
CISPR 12 (amendment 1, fifth edition 2005) stand#wbughout the frequency
range 30 to 1,000 MHz.

Alternatively, if the manufacturer provides mea&suent data for the whole frequency
band from a test laboratory accredited to the apple parts of ISO 17025 (first
edition 1999) and recognized by the Approval Auitlypthe Technical Service may
divide the frequency range in 14 frequency bands 3@, 34 — 45, 45 — 60, 60 — 80,
80 — 100, 100 — 130, 130 — 170, 170 — 225, 22506; 300—-400, 400 — 525, 525 —
700, 700 — 850, 850 — 1,000 MHz and perform testheal4 frequencies giving the
highest emission levels within each band to conftimat the vehicle meets the
requirements of this annex.

In the event that the limit is exceeded duringtdst, investigations shall be made to
ensure that this is due to the vehicle and noatkground radiation.

Readings

The maximum of the readings relative to the linfitorizontal and vertical
polarization and antenna location on the left agttrhand sides of the vehicle) in
each of the 14 frequency bands shall be taken exxliaracteristic reading at the
frequency at which the measurements were made.
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Annex 4 — Appendix

Figure 1
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Figure 2

Position of antenna in relation to the vehicle
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Annex 5

METHOD OF MEASUREMENT OF RADIATED NARROWBAND ELECTEMAGNETIC

1.1.

1.2.

1.3.

1.4.

2.1

2.2.

2.3.

3.1.

3.2.

EMISSIONS FROM VEHICLES
GENERAL
The test method described in this annex simiyi be applied to vehicles.
Test method

This test is intended to measure the narrowbaectremagnetic emissions such as
might emanate from microprocessor-based systerather narrowband source.

If not otherwise stated in this annex the testllsha performed according to
CISPR 12 (amendment 1, fifth edition 2005) or t&ER 25 (second edition 2002).

As an initial step the levels of emissionghe Frequency Modulation (FM) band
(76 to 108 MHz) shall be measured at the vehictmdicast radio antenna with an
average detector. If the level specified in paapbr6.3.2.4. of this Regulation is not
exceeded, then the vehicle shall be deemed to gowii the requirements of this
annex in respect of that frequency band and theéesi shall not be carried out.

As an alternative for vehicles of categorhé tneasurement location can be chosen
according to Annex 4, paragraphs 3.1. and 3.2.

VEHICLE STATE DURING TESTS
The ignition switch shall be switched on. Emgine shall not be operating.

The vehicle's electronic systems shall allibenormal operating mode with the
vehicle stationary.

All equipment which can be switched on permdgeby the driver or passenger with
internal oscillators > 9 kHz or repetitive signalould be in normal operation.

TEST REQUIREMENTS

The limits apply throughout the frequency & to 1,000 MHz for measurements
performed in a semi anechoic chamber or an out#sbsite.

Measurements shall be performed with an aeedatector.
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3.3.

3.4.

Measurements

The Technical Service shall perform the test at ihervals specified in the
CISPR 12 (amendment 1, fifth edition 2005) stand#rbughout the frequency
range 30 to 1,000 MHz.

Alternatively, if the manufacturer provides mea&sunent data for the whole frequency
band from a test laboratory accredited to the apple parts of 1ISO 17025 (first
edition 1999) and recognized by the Approval Auitiypthe Technical Service may
divide the frequency range in 14 frequency bands 3@, 34 — 45, 45 - 60, 60 — 80,
80 - 100, 100 — 130, 130 — 170, 170 — 225, 2250; 300- 400, 400 — 525, 525 —
700, 700 — 850, 850 — 1,000 MHz and perform testheal4 frequencies giving the
highest emission levels within each band to confitmt the vehicle meets the
requirements of this annex.

In the event that the limit is exceeded duringtds, investigations shall be made to
ensure that this is due to the vehicle and not aokfround radiation including
broadband radiation from any ESA.

Readings

The maximum of the readings relative to the linflitorizontal and vertical
polarization and antenna location on the left agttfhand sides of the vehicle) in
each of the 14 frequency bands shall be taken eshhracteristic reading at the
frequency at which the measurements were made.
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Annex 6

METHOD OF TESTING FOR IMMUNITY OF VEHICLES
TO ELECTROMAGNETIC RADIATION

GENERAL
The test method described in this annex simiyl be applied to vehicles.
Test method

This test is intended to demonstrate the immuaiitthe vehicle electronic systems.
The vehicle shall be subject to electromagnetidgi@s described in this annex. The
vehicle shall be monitored during the tests.

If not otherwise stated in this annex the testllsha performed according to
ISO 11451-2, third edition 2005.

Alternative test methods

The test may be alternatively performed in an ootdest site for all vehicles. The
test facility shall comply with (national) legalq@rements regarding the emission of
electromagnetic fields.

If a vehicle is longer than 12 m and/or wider tf2260 m and/or higher than 4.00 m,
BCI (bulk current injection) method according to0OI31451-4 (first edition 1995)
can be used in the frequency range 20 to 2,000 M¥th levels defined in
paragraph 6.7.2.1. of this Regulation.

VEHICLE STATE DURING TESTS
The vehicle shall be in an unladen conditixeregt for necessary test equipment.

The engine shall normally turn the drivinheels at a steady speed of 50 km/h if
there is no technical reason due to the vehicldefine a different condition. For
vehicles of categories;land L, the steady speed shall normally be turned at 26.km
The vehicle shall be on an appropriately loadedadyosmeter or alternatively
supported on insulated axle stands with minimumugdo clearance if no
dynamometer is available. Where appropriate, tmésgon shafts, belts or chains
may be disconnected (e.g. trucks, two- and thregelwehicles).
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2.1.2.

Basic vehicle conditions

The paragraph defines minimum test conditionsféasas applicable) and failures
criteria for vehicle immunity tests. Other vehisistems, which can affect immunity
related functions must be tested in a way to beeybetween manufacturer and

Technical Service.

"50 km/h cycle" vehicle test conditions

Failureternia

Vehicle speed 50 km/h (respectively 25 kr
for L, Ly vehiclesx 20 per cent (vehicle
driving the rollers). If the vehicle is
equipped with a cruise control system, it
shall be operational.

I'dpeed variation greater tharl0 per
cent of the nominal speed. In case
automatic gearbox: change of gear
ratio inducing a speed variation
greater thart: 10 per cent of the
nominal speed.

of

Dipped beams ON (manual mode)

Lighting OFF

Front wiper ON (manual mode) maximum
speed

Complete stop of front wiper

Direction indicator on driver's side ON

Frequenbgge (lower
than 0.75 Hz or greater than 2.25 H
Duty cycle change (lower than 25 p
cent or greater than 75 per cent).

7).

el

Adjustable suspension in normal position

Unexpstgnificant variation

Driver's seat and steering wheel in mediuffUnexpected variation greater than

position 10 per cent of total range
Alarm unset Unexpected activation of alarm
Horn OFF Unexpected activation of horn

Airbag and safety restraint systems
operational with inhibited passenger airba]
this function exists

Unexpected activation
g if

Automatic doors closed

Unexpected opening

Adjustable endurance brake lever in norm|
position

dUnexpected activation

"Brake cycle" vehicle test conditions

Failure aiiie

To be defined in brake cycle test plan. Th
must include operation of the brake pedal
(unless there are technical reasons not to
s0) but not necessarily an anti-lock brake

sStop lights inactivated during cycle
Brake warning light ON with loss of
denction.

Unexpected activation

system action.
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All equipment which can be switched on peremly by the driver or passenger
should be in normal operation.

All other systems which affect the drivextrol of the vehicle shall be (on) as in
normal operation of the vehicle.

If there are vehicle electrical/electronicteyss which form an integral part of the
direct control of the vehicle, which will not op&raunder the conditions described in
paragraph 4.1., it will be permissible for the nfacturer to provide a report or

additional evidence to the Technical Service tleg vehicle electrical/electronic

system meets the requirements of this Regulat®urch evidence shall be retained in
the type approval documentation.

Only non-perturbing equipment shall be usedlevmonitoring the vehicle. The
vehicle exterior and the passenger compartment Sealmonitored to determine
whether the requirements of this annex are met fg.aising (a) video camera(s), a
microphone, etc.).

REFERENCE POINT

For the purposes of this annex, the referguuiet is the point at which the field
strength shall be established and shall be deisddllows:

For category M, N, O vehicles according to IB@51-2, third edition 2005.
For category L vehicles:

at least 2 m horizontally from the antenhase centre or at least 1 m vertically from
the radiating elements of a transmission-line-systeLS);

on the vehicle's centre line (plane of lamtjnal symmetry);

at a height of 1.0 + 0.05 m above the ptamevhich the vehicle rests or 2.0 £ 0.05 m
if the minimum height of the roof of any vehicletlie model range exceeds 3.0 m,

either at 1.0 + 0.2 m behind the verticahtedine of the vehicle's front wheel
(point C in figure 1 of Appendix 1 to this annex) the case of three-wheeled
vehicles,

or at 0.2 £ 0.2 m behind the vertical centerlifi¢he vehicle's front wheel (point D in
figure 2 of Appendix 1 to this annex) in the caénm-wheeled vehicles.

If it is decided to radiate the rear of thehicle, the reference point shall be
established as in paragraphs 3.3.1. to 3.3.4. v&hile shall then be installed facing
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4.1.

4.1.1.

5.1.

5.1.1.

away from the antenna and positioned as if it hadnbhorizontally rotated 180
around its centre point, i.e. such that the disdnem the antenna to the nearest part
of the outer body of the vehicle remains the samhis is illustrated in figure 3 of
Appendix 1 to this annex.

TEST REQUIREMENTS
Frequency range, dwell times, polarization

The vehicle shall be exposed to electromagnetitatian in the 20 to 2,000 MHz
frequency ranges in vertical polarization.

The test signal modulation shall be:

(@) AM (amplitude modulation), with 1 kHz modulati and 80 per cent modulation
depth in the 20 to 800 MHz frequency range, and

(b) PM (pulse modulation), t on 577 us, periodd,fs in the 800 to 2,000 MHz
frequency range,

if not otherwise agreed between Technical Seraiwkvehicle manufacturer.

Frequency step size and dwell time shall be chaseprding to 1ISO 11451-1, third
edition 2005.

The Technical Service shall perform the a¢she intervals specified in ISO 11451-1,
third edition 2005 throughout the frequency ran@ed@2,000 MHz.

Alternatively, if the manufacturer provides mea&suent to data for the whole
frequency band from a test laboratory accreditetti¢capplicable parts of ISO 17025
(first edition 1999) and recognized by the Approkathority, the Technical Service
may choose a reduced number of spot frequencidsimange, e.g. 27, 45, 65, 90,
120, 150, 190, 230, 280, 380, 450, 600, 750, 9(BNAl and 1,800 MHz to confirm
that the vehicle meets the requirements of thigann

If a vehicle fails the test defined in this annéxnust be verified as having failed
under the relevant test conditions and not asutresthe generation of uncontrolled
fields.

GENERATION OF REQUIRED FIELD STRENGTH

Test methodology

The substitution method according to ISO5114, third edition 2005 shall be used
to establish the test field conditions.
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Calibration

For TLS one field probe at the facility referemqpment shall be used.

For antennas four field probes at the facilityerefice line shall be used.
Test phase

The vehicle shall be positioned with the centres Iof the vehicle on the facility

reference point or line. The vehicle shall normédice a fixed antenna. However,
where the electronic control units and the assediatviring harness are

predominantly in the rear of the vehicle, the wstuld normally be carried out with
the vehicle facing away from the antenna. In thgecof long vehicles (i.e. excluding
vehicles of categories L, Mand N), which have electronic control units and
associated wiring harness predominantly towards rfiddle of the vehicle, a

reference point may be established based on ditieeright side surface or the left
side surface of the vehicle. This reference pshall be at the midpoint of the
vehicle's length or at one point along the sidetld vehicle chosen by the
manufacturer in conjunction with the Competent Awiy after considering the

distribution of electronic systems and the layduamy wiring harness.

Such testing may only take place if the physicaistruction of the chamber permits.
The antenna location must be noted in the testtepo
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Figure 1

The reference point is in this plane

Vertical axis of the front wheel (point C)



E/ECE/324
E/ECE/TRANS/505 } Add.9/Rev.3

Regulation No. 10
page 57
Annex 6 — Appendix

Figure 2

The reference point is in this plane

Vertical axis of the front wheel {point D)
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Figure 3
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Annex 7

METHOD OF MEASUREMENT OF RADIATED BROADBAND ELECTRMAGNETIC

1.1.

1.2.

2.1.

3.1.

3.2.

3.3.

EMISSIONS FROM ELECTRICAL/ELECTRONIC SUB-ASSEMBLIES
GENERAL

The test method described in this annex magpgmied to ESAs, which may be
subsequently fitted to vehicles, which comply wAthnex 4.

Test method

This test is intended to measure broadband eteeijaetic emissions from ESAs
(e.g. ignition systems, electric motor, etc.).

If not otherwise stated in this annex the testldl@performed according CISPR 25
(second edition 2002).

ESA STATE DURING TESTS
The ESA under test shall be in normal openati@de, preferably in maximum load.
TEST ARRANGEMENTS

The test shall be performed according to CI8BRsecond edition 2002) clause 6.4.
- ALSE method.

Alternative measuring location

As an alternative to an absorber lined shieldedosare (ALSE) an open area test
site (OATS), which complies with the requirement§ ©ISPR 16-1 (second
edition 2002) may be used (see Appendix 1 of thiea).

Ambient

To ensure that there is no extraneous noise @akigf a magnitude sufficient to

affect materially the measurement, measurements lshdaken before or after the

main test. In this measurement, the extraneousenmi signal shall be at least 6 dB
below the limits of interference given in paragr&ph.2.1. of this Regulation, except
for intentional narrowband ambient transmissions.
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4.

4.1.

4.2.

4.3.

4.4,

TEST REQUIREMENTS

The limits apply throughout the frequency &8 to 1,000 MHz for measurements
performed in a semi anechoic chamber or an outidsbsite.

Measurements can be performed with eitherigpessk or peak detectors. The limits
given in paragraphs 6.2. and 6.5. of this Reguiatice for quasi-peak detectors. If
peak detectors are used a correction factor of2@sl defined in CISPR 12 (fifth
edition 2001) shall be applied.

Measurements

The Technical Service shall perform the test & thtervals specified in the
CISPR 25 (second edition 2002) standard throughotie frequency
range 30 to 1,000 MHz.

Alternatively, if the manufacturer provides measnent to data for the whole
frequency band from a test laboratory accreditetthéoapplicable parts of ISO 17025
(first edition 1999) and recognized by the Appro&athority, the Technical Service
may divide the frequency range in 13 frequency b&®-50, 50-75, 75-100, 100-
130, 130-165, 165-200, 200-250, 250-320, 320-4@M-320, 520-660, 660-820,
820-1,000 MHz and perform tests at the 13 frequengiving the highest emission
levels within each band to confirm that the ESA tadlee requirements of this annex.

In the event that the limit is exceeded duringtds, investigations shall be made to
ensure that this is due to the ESA and not to backgl radiation.

Readings
The maximum of the readings relative to the lirhibrfzontal/vertical polarization) in

each of the 13 frequency bands shall be taken exxliaracteristic reading at the
frequency at which the measurements were made.
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Annex 7 - Appendix

Figure 1
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Annex 8

METHOD OF MEASUREMENT OF RADIATED NARROWBAND ELECTEMAGNETIC
EMISSIONS FROM ELECTRICAL/ELECTRONIC SUB-ASSEMBLIES

1. GENERAL

1.1. The test method described in this annex magpgmied to ESAs, which may be
subsequently fitted to vehicles, which comply, withnex 4.

1.2. Test method

This test is intended to measure the narrowbaectremagnetic emissions such as
might emanate from a microprocessor-based system.

If not otherwise stated in this annex the testllsha performed according to
CISPR 25 (second edition 2002).

2. ESA STATE DURING TESTS
The ESA under test shall be in normal operatiodeno
3. TEST ARRANGEMENTS

3.1 The test shall be performed according CISPRs26ond edition 2002) clause 6.4. -
ALSE method.

3.2. Alternative measuring location

As an alternative to an absorber lined shieldedosnre (ALSE) an open area test
site (OATS) which complies with the requirements Gi1SPR 16-1 (second
edition 2002) may be used (see Appendix 1 to Arif)ex

3.3. Ambient

To ensure that there is no extraneous noise orakigf a magnitude sufficient to

affect materially the measurement, measurements lshdaken before or after the

main test. In this measurement, the extraneousenmi signal shall be at least 6 dB
below the limits of interference given in paragr&ph.2.1. of this Regulation, except
for intentional narrowband ambient transmissions.
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TEST REQUIREMENTS

The limits apply throughout the frequency &8 to 1,000 MHz fomeasurements
performed in semi anechoic chambers or outdoostees.

Measurements shall be performed with an aeedatector.
Measurements

The Technical Service shall perform the test & thtervals specified in the
CISPR 12  (fifth  edition 2001) standard throughouthe t frequency
range 30 to 1,000 MHz.

Alternatively, if the manufacturer provides measnent to data for the whole
frequency band from a test laboratory accrediteti¢oapplicable parts of ISO 17025
(first edition 1999) and recognized by the Appro&athority, the Technical Service
may divide the frequency range in 13 frequency ba&@®-50, 50-75, 75-100, 100-
130, 130-165, 165-200, 200-250, 250-320, 320-4@W-%20, 520-660, 660-820,
820-1,000 MHz and perform tests at the 13 frequengiving the highest emission
levels within each band to confirm that the ESA tadlke requirements of this annex.
In the event that the limit is exceeded duringtes, investigations shall be made to
ensure that this is due to the ESA and not to backgl radiation including
broadband radiation from the ESA.

Readings
The maximum of the readings relative to the lithitrizontal/vertical polarisation) in

each of the 13 frequency bands shall be taken exhhracteristic reading at the
frequency at which the measurements weagle.
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Annex 9

METHOD(S) OF TESTING FOR IMMUNITY OF ELECTRICAL/ELETRONIC
SUB-ASSEMBLIES TO ELECTROMAGNETIC RADIATION

1. GENERAL

1.1. The test method(s) described in this annekexpip ESAS.

1.2. Test methods

1.2.1. ESAs may comply with the requirements of aogynbination of the following test

methods at the manufacturer's discretion provideat this results in the full
frequency range specified in paragraph 3.1. ofdhisex being covered:

(8) Absorber chamber test according 1ISO 11452&yrsd edition 2004;

(b) TEM cell testing according ISO 11452-3, thedition 2001;

(c) Bulk current injection testing according 1SO452-4, third edition 2005;

(d) Stripline testing according ISO 11452-5, setedition 2002;

(e) 800 mm stripline according paragraph 5. of #nnex.

(Frequency range and general test conditions $lealbased on I1SO 11452-1, third
edition 2005).

2. STATE OF ESA DURING TESTS
2.1. The test conditions shall be according ISC6214, third edition 2005.
2.2. The ESA under test shall be switched on andtrha stimulated to be in normal

operation condition. It shall be arranged as @efim this annex unless individual
test methods dictate otherwise.

2.3. Any extraneous equipment required to opera¢eBSA under test shall not be in
place during the calibration phase. No extranemuspment shall be closer than 1 m
from the reference point during calibration.

2.4 To ensure reproducible measurement results arained when tests and
measurements are repeated, the test signal geneeafuipment and its layout shall
be to the same specification as that used durioky @apropriate calibration phase.

2.5. If the ESA under test consists of more thae anit, the interconnecting cables
should ideally be the wiring harnesses as interfidedse in the vehicle. If these are
not available, the length between the electroniatrod unit and the AN shall be as
defined in the standard. All cables in the wiringrness should be terminated as
realistically as possible and preferably with dealds and actuators.
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GENERAL TEST REQUIREMENTS
Frequency range, dwell times

Measurements shall be made in the 20 to 2,000 Wétgiency range with frequency
steps according to ISO 11452-1, third edition 2005.

The test signal modulation shall be:

(@ AM (amplitude modulation), with 1 kHz modulati and 80 per cent
modulation depth in the 20 to 800 MHz frequencygen

(b) PM (pulse modulation), t on 577 us, period®,fs in the 800 to 2,000 MHz
frequency range,

if not otherwise agreed between Technical Seraiwk ESA manufacturer.

Frequency step size and dwell time shall be chasenrding to 1ISO 11452-1, third
edition 2005.

The Technical Service shall perform the test@intervals specified in ISO 11452-1,
third edition 2005 throughout the frequency ran@ed2,000 MHz.

Alternatively, if the manufacturer provides mea&suent to data for the whole
frequency band from a test laboratory accreditetiecapplicable parts of ISO 17025,
first edition 1999 and recognized by the Approvaiti#ority, the Technical Service
may choose a reduced number of spot frequencidsimange, e.g. 27, 45, 65, 90,
120, 150, 190, 230, 280, 380, 450, 600, 750, 9(ENAl and 1,800 MHz to confirm
that the ESA meets the requirements of this annex.

If an ESA fails the tests defined in this agnie must be verified as having failed
under the relevant test conditions and not asdtresthe generation of uncontrolled
fields.

SPECIFIC TEST REQUIREMENTS

Absorber chamber test

Test method

This test method allows the testing of vehiclectleal/electronic systems by
exposing an ESA to electromagnetic radiation ge¢adray an antenna.
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4.1.2.

4.2.

4.2.1.

4.2.2.

4.3.

4.3.1.

4.3.2.

Test methodology

The "substitution method" shall be used to esthblihe test field conditions
according 1ISO 11452-2, second edition 2004.

The test shall be performed with vertical polaiaa
TEM cell testing (see Appendix 2 to this annex
Test method

The TEM (transverse electromagnetic mode) cellegges homogeneous fields
between the internal conductor (septum) and hougiraund plane).

Test methodology
The test shall be performed according ISO 1145&i8] edition 2001.

Depending on the ESA to be tested the Technicali@eshall chose the method of
maximum field coupling to the ESA or to the wirihgrness inside the TEM-cell.

Bulk current injection testing
Test method

This is a method of carrying out immunity testsibgucing currents directly into a
wiring harness using a current injection probe.

Test methodology

The test shall be performed according to 1ISO 13415third edition 2005 on a test

bench. As an alternative the ESA may be testedewhstalled in the vehicle

according to 1ISO 11451-4 (first edition 1995) wiitie following characteristics:

(&) the injection probe shall be positioned in b%f distance to the ESA to be
tested;

(b) the reference method shall be used to calcud@eted currents from forward
power;

(c) the frequency range of the method is limited the injection probe
specification.
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Stripline testing
Test method

This test method consists of subjecting the witiagness connecting the components
in an ESA to specified field strengths.

Test methodology

The test shall be performed according 1ISO 114528ond edition 2002.
800 mm stripline testing

Test method

The stripline consists of two parallel metallicaigs separated by 800 mm.
Equipment under test is positioned centrally betwde plates and subjected to an
electromagnetic field (see Appendix 1 to this afnex

This method can test complete electronic systewisiding sensors and actuators as
well as the controller and wiring loom. It is sbte for apparatus whose largest
dimension is less than one —third of the plate 1sejoen.

Test methodology
Positioning of stripline

The stripline shall be housed in a screened rdomprevent external emissions) and
positioned 2m away from walls and any metallic lesure to prevent
electromagnetic reflections. RF absorber matemaly be used to damp these
reflections. The stripline shall be placed on wonducting supports at least 0.4 m
above the floor.

Calibration of the stripline

A field-measuring probe shall be positioned withhre central one-third of the
longitudinal, vertical and transverse dimensionstti space between the parallel
plates with the system under test absent.

The associated measuring equipment shall be sitside the screen room. At each
desired test frequency, a level of power shalldzkifto the stripline to produce the
required field strength at the antenna. This leveforward power, or another
parameter directly related to the forward powewunegyl to define the field, shall be
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4.5.2.3.

4.5.2.4.

used for type approval tests unless changes ocdheifacilities or equipment, which
necessitate this procedure being repeated.

Installation of the ESA under test

The main control unit shall be positioned withinetcentral one third of the
longitudinal, vertical and transverse dimensionsthe#d space between the parallel
plates. It shall be supported on a stand made framconducting material.

Main wiring loom and sensor/actuator cable

The main wiring loom and any sensor/actuator caBlell rise vertically from the
control unit to the top ground plate (this helps n@aximize coupling with the
electromagnetic field). Then they shall follow tinederside of the plate to one of its
free edges where they shall loop over and follosvttp of the ground plate as far as
the connections to the stripline feed. The cablesl then be routed to the associated
equipment, which shall be sited in an area outside influence of the
electromagnetic field, e.g.: on the floor of theeemed room 1 m longitudinally away
from the stripline.
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Figure 1

800 mm Stripline testing
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Figure 2
800mm stripline dimensions
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Typical TEM cell dimensions

The following table shows the dimensions for camsting a cell with specified upper frequency
limits:

Upper Cell form Cell form Plate Septum
frequency factor factor separation S (cm)
(MHz) W:b L/W b (cm)
200 1.69 0.66 56 70
200 1.00 1 60 50
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Annex 10

METHOD(S) OF TESTING FOR IMMUNITY TO AND EMISSION B TRANSIENTS OF

ELECTRICAL/ELECTRONIC SUB-ASSEMBLIES

GENERAL

This test method shall ensure the immunity of E&#sonducted transients on the
vehicle power supply and limit conducted transidrisn ESAs to the vehicle power

supply.

IMMUNITY AGAINST DISTURBANCES CONDUCTED ALONG SBPLY
LINES

Apply the test pulses 1, 2a, 2b, 3a 3b and 4 douprto the International Standard
ISO 7637-2: 2004 to the supply lines as well astter connections of ESAs which
may be operationally connected to supply lines.

EMISSION OF CONDUCTED DISTURBANCES ALONG SUPPIYNES

Measurement according to the International Stahd&0 7637-2: 2004 on supply
lines as well as to other connections of ESAs winiety be operationally connected
to supply lines.



