Rsd Mitteilung
REPUBLIK OSTERREICH sfertg

ausfertigende Stelle:

BUNDESMINISTERIUM FUR VERKEHR, INNOVATION

Bundesministerium fir

Verkehr, Innovation und Technologie

UND TECHNOLOGIE, RadetzkystraRe 2, A-1031 Wien

Uiber die - Erteilung der Genehmigung

Erweiterung-derGenehmigung
Versagung-der-Genehmigung

2)

fur einen Typ einer elektrischen / elektronischen Unterbau-
gruppe nach der Regelung Nr. 10.05

Communication

issued by:

BUNDESMINISTERIUM FUR VERKEHR, INNOVATION
UND TECHNOLOGIE, Radetzkystrae 2, A-1031 Wien

concerning

Approval granted

Appreval—ref-used
Approvabwithdrawn

2)

of a type of electrical/electronic sub-assembly with regard
to Regulation n° 10.05

GZ. BMVIT-790.102/0009-1V/ST5/2018

Nummer der Genehmigung E12*10R05/01*0083*00

Approval N° ... Extension n°

1. Marke (Handelsmarke des Herstellers)

Make (trade name of manufacturer)

2. Typ und allgemeine Handelsbezeichnung
Type and general commercial description(s):

3. Art der Kennzeichnung des Typs, falls am Fahrzeug/am Bauteil/an der
einzelnen technischen Einheit (2) eine Aufschrift vorhanden ist
Means of identification of type, if marked on the vehi-
cle/component/separate technical unit: 2/

3.1. Stelle, an der diese Kennzeichnung angebracht ist
Location of that marking

4. Fahrzeugklasse
Category of vehicle

5. Name und Anschrift des Herstellers
Name and address of manufacturer

6. Bei Bauteilen und einzelnen technischen Einheiten: Stelle, an der das
ECE-Genehmigungszeichen angebracht wird, und Art der Anbringung
In the case of components and separate technical units, location and
method of affixing of the ECE approval mark:

7. Anschrift des Montagebetriebs (Anschriften der Montagebetriebe)
Address(es) of assembly plant(s)

8. Zusétzliche Angaben (falls zutreffend)

Additional information (where applicable)

9. Technischer Dienst, der die Prifungen durchfiihrt
Technical Service responsible for carrying out the tests

10. Datum des Prifberichts / Date of test report

11.  Nummer des Prifberichts / No. of test report

Nummer der Erweiterung 00

PB1000C-2

Laserkennzeichnung
Laser marking

siehe Zeichnung "LEUCHTE ZR 0/180GR
MD 12-24 DT PB1C"

see drawing "LEUCHTE ZR 0/180GR MD
12-24 DT PB1C"

Hella Fahrzeugteile Austria GmbH
Fabriksgasse 2
A-7503 Grol3petersdorf

siehe Zeichnung "LEUCHTE ZR 0/180GR
MD 12-24 DT PB1C"

see drawing "LEUCHTE ZR 0/180GR MD
12-24 DT PB1C"

Hella Fahrzeugteile Austria GmbH
Fabriksgasse 2
A-7503 Grol3petersdorf

siehe Anlage
see appendix

Seibersdorf Labor GmbH
A-2444 Seibersdorf

25.10.2017
EMV-E 140/17



bom@ @

siehe Anlage / see appendix
Wien
26.03.2018

GZ. BMVIT-790.102/0009-1V/ST5/2018 E12*10R05/01*0083*00

12. Etwaige Bemerkungen / Remarks (if any)
13. Ort/ Place
14. Datum/ Date

15.  Unterschrift
Signature

Dipl.-Ing. Dr. Friedrich Forsthuber

16. Das Verzeichnis der Unterlagen, die bei der Genehmigungsbehérde eingereicht wurden und auf Anforderung erhalt-
lich sind, ist dieser Mitteilung beigefiigt.
The index to the information package lodged with the Approval Authority, which may be obtained on request, is
attached.

Informationsdokument No. PB1000C-2 (5 Seiten / pages)
Prifbericht / test report No. EMV-E 140/17 (41 Seiten / pages)

17.  Grinde fur die Erweiterung/ reasons for extension ---

Anlage zu dem Mitteilungsblatt Nr.E12*10R05/01*0083*00 betreffend die Typgenehmigung einer
elektrischen/elektronischen Unterbaugruppe nach der Regelung Nr. 10.05
Appendix to type-approval communication form No.E12*10R05/01*0083*00 concerning the type-approval of an
electrical/electronic sub-assembly under Regulation No. 10.05

1 Zusétzliche Angaben / Additional information ---

Nennspannung der elektrischen Anlage
Electrical system rated voltage

12/24 V, Anschluss an Masse negativ
12/24 V. negative ground (2)

1.2 Diese elektrische/elektronische Unterbaugruppe kann mit folgenden ---
Einschrankungen bei jedem Fahrzeugtyp verwendet werden
This ESA can be used on any vehicle type with the following re-
strictions
1.2.1 Etwaige Einbaubedingungen / Installation conditions, if any ---
1.3 Diese elektrische/elektronische Unterbaugruppe kann nur bei folgen- ---
den Fahrzeugtypen verwendet werden
This ESA can be used only on the following vehicle types
1.3.1 Etwaige Einbaubedingungen / Installation conditions, if any ---
1.4 Angabe des (der) genauen Prifverfahren(s) und der Frequenzberei- Siehe Prifbericht EMV-E 140/17 Seiten
che bei der Ermittlung der Storfestigkeit (bitte das genaue Verfahren 11 bis 24
nach Anhang 9 angeben)
The specific test method(s) used and the frequency ranges covered to
determine immunity were: (Please specify precise method used from See test report EMV-E 140/17 pages 11
Annex 9) to 24
15 Zugelassenes/anerkanntes Priflaboratorium (im Sinne dieser Rege- Seibersdorf Labor GmbH
lung), das die Prufung durchfiihrt A-2444 Seibersdorf
Laboratory accredited to 1ISO 17025 and recognized by the Approval
Authority responsible for carrying out the tests
2 Bemerkungen /Remarks ---

1) Kennzahl des Landes, das die Genehmigung erteilt/erweitert/versagt/zuriickgenommen hat (siehe die Vorschriften Uiber die Geneh-
migung in der Regelung).

2) Nichtzutreffendes streichen.

1) Distinguishing number of the country which has granted/extended/refused/withdrawn approval (see approval provisions in the Regu-
lation).

2) Strike out what does not apply.

22



Informationsdokument fur die Typgenehmigung einer elektrischen/elektronischen
Unterbaugruppe hinsichtlich der elektromagnetischen Vertraglichkeit

Information document for type approval of an electric/electronic sub- assembly with respect to
electromagnetic compatibility

am Bauteil/an der selbstandigen
technischen Einheit eine Aufschrift
vorhanden ist(1):

Means of identification of type, if marked on
the component/separate technical unit (1):

1 Fabrikmarke (Handelsmarke des Herstellers): | Hella
/ Make (trade name of manufacturer):
2 Typ:/Type PB1000C-2
Gegebenenfalls Aufschlisselung der Varianten/Versionen innerhalb des Typs
/ coding of variants/versions within the type, if applicable
3 Art der Kennzeichnung des Typs, sofern | Merkmale

MerkmaleEnglisch

See drawing “LEUCHTE ZR 0/180GR
MD12-24 DT PB1C”

Siehe Zeichnung “LEUCHTE ZR 0/180GR
MD12-24 DT PB1C”

3.1 Stelle, an der die Kennzeichnung

angebracht ist:
Location of that marking:

See drawing “LEUCHTE ZR 0/180GR
MD12-24 DT PB1C”

Siehe Zeichnung ,LEUCHTE ZR 0/180GR
MD12-24 DT PB1C”

12V/24V, pes/ineg (2) Masse / Electrical
system rated voltage: 12V/24V,

peositive/negative (2) ground

4 Name und Anschrift des Herstellers: Hella Fahrzeugteile Austria GmbH
Name and address of manufacturer: Fabriksgasse 2
7503 Grol3petersdorf
Osterreich
Gegebenenfalls Name und Anschrift des
Beauftragten des Herstellers:
Name and address of authorised
representative, if any:

5 Bei Bauteilen und selbststandigen Laserkennzeichnung an jedem Gerét,
technischen Einheiten: Stelle, an der das | Kennzeichnungsstelle siehe Zeichnung
Genehmigungszeichen angebracht wird, |“LEUCHTE ZR 0/180GR MD12-24 DT
und Art der Anbringung: PB1C”

In the case of components and separate ) i

technical units, location and method of affixing | Laser marking on each device,

of the approval mark: location see drawing
“LEUCHTE ZR 0/180GR MD12-24 DT
PB1C”

6 Name und Anschrift der Hella Fahrzeugteile Austria GmbH
Fertigungsstatte(n): Fabriksgasse 2
Name and adress(es) of assembly plant(s): 7503 GroRpetersdorf

Osterreich

7 Diese elektrische/elektronische
Unterbaugruppe wird als
Bauteil/selbstandige-technische-Einheit
(2) genehmigt. Component
This ESA shall be approved as a
component/STU (2):

8 Madgliche Beschrankungen der
Verwendung und Einbaubedingungen:/ |
Any restrictions of use and conditions for
fitting:

9 Nennspannung der elektrischen Anlage:

12Vvi24V (+) / Masset’j 0 ‘-[h
m ’

E12*10R05/01*0083*00




Beschreibungsbogen PB1000C-2
Seite 2 von 2

Anlage 1/ Appendix 1

Beschreibung der elektrischen/elektronischen Unterbaugruppe, die ausgewahlt wurde, den
Typ zu reprasentieren (elektronisches Blockschaltbild und Verzeichnis der wichtigsten
Bauteile, die die elektrische/elektronische Unterbaugruppe bilden (z.B.: Fabrikname und Art
des Mikroprozessors, Kristall usw.). / Description of the ESA chosen to represent the type
(electronic block diagram and list of main component constituting the ESA (e.g. make and type of
microprocessor, crystal, etc.)..

Bei der elektronischen Unterbaugruppe (EUB) handelt es sich um einen
Ruckfahrscheinwerfer.

The Electric/Electronic sub-assambly (ESA) is a reversing lamp.

Beilage zu Anlage 1:

Nr. Dokument Bezeichnung Datum

Technical Specification for device
type PB1000C-2
Alternative variations for device

2 Alternative variations type PB1000C-2 19.02.2018

1 Technical Specification 19.02.2018

LEUCHTE ZR 0/180GR MD12-24 19.12.2016

3 Drawing DT PB1C

Anlage 2 / Appendix 2

Fur die Ausstellung des Typgenehmigungsbogens vom Hersteller eingereichte(r)
Prifbericht(e) eines nach ISO 17025 akkreditierten und von der Genehmigungsbehdrde
anerkannten Priflabors. / Relevant test report(s) supplied by the manufacturer from a test
laboratory accredited to ISO 17025 and recognized by the Approval Authority for the purpose of
drawing up the type approval certificate.

Prifbericht von Seibersdorf Labor GmbH mit der Priifberichtnummer EMV-E 140/17 vom
25.10.2017

(1) Enthalten die Merkmale zur Typidentifizierung Zeichen, die fir die Typbeschreibung des Fahrzeugs, des
Bauteils oder der selbstandigen technischen Einheit gemaR diesem Beschreibungsbogen nicht wesentlich sind,
so sind diese Schriftzeichen in den betreffenden Unterlagen durch das Symbol ,?* darzustellen (Beispiel
ABC??1237?7?). / If the means of identification of type contains characters not relevant to describe the component
or separate technical unit types covered by this information document, such characters shall be represented in
the documentation by the symbol "?" (e.g. ABC??123??).

. h
(2) Nichtzutreffendes streichen. / Delete where not applicable. b m m 1'

E12*10R05/01*0083*00



®
Resp.: HFA-D-E/SK
«{ELLPR TECHNICAL SPECIFICATION esp
—_— for device type PB1000C-2 Date:  19.02.2018
Hella Fahrzeugteile Austria
GmbH
Proposed functions......: Reversing lamp unit with LED light source used on vehicles with a nominal

voltage of 12V and 24V.
Remarks........................
Alternative variations....: See on the enclosed document
Equipment...................... See on the enclosed drawing
Trademark ................... Hella

Specification of the system:

Function Type PDM change Layout Identification

number number

Reversing lamp LED-Reversing lamp

LED- work lamp unit:

Housing or Base plate - Material, Surface........... -: Plastic die cast, see drawing

Reflector - material, Surface............ccoovvievinnnnn. - plastic, metalized

Lens - material .o -: Glass or Plastic, inside and outside the lens

polished

Light source holder, Execution, Material, Surface:
-: LED - light source: 6 single Chip LED placed on
PCB
Producing an electrical connection: .......................
-: LED light source and driver electronic placed on the

same PCB
- A male connector or harness on the module, see
the drawing
EMI Casing: ...ooociieieeeee e
-: thermal conductive plastic
Heat SinK: ...ooooveeiee e,

- Housing is used as heat sink

Sealing of the harness delivery to the
reflector/NOUSING.........cvvvvviiiiiiiiiiiieieeeee e -: With the defined male connector or harness on the
module or glued harness

Fastening of the cooling unit to the light unit: ....... - Mounting of the light unit to cooling system via
heat conducting foll

Hella Fahrzeugteile Austria GmbH

bomQ @

E12*10R05/01*0083*00




Hella Fahrzeugteile AustriacmbH
A-7503 GrolR3petersdorf, Fabriksgasse 2

Fabriksgasse 2
A-7503 GroRpetersdorf / Austria

Bundesministerium fiir Verkehr, Tel.: +43(0) 3362 9001 1152
Innovation und Technologie FAX: +43 (0) 3362 9001 71152
Sektion Il - Typgenehmigung Email : Stefan.Kruczek@hella.com

Internet:  http://www.hella.at

DampfschiffstraBe 4, 13. Stock
1030 Wien

lhr Zeichen / Your ref.:  lhre Nachricht vom / Your letter of: Unser Zeichen / Our ref.: Datum / Date:

HFA-D-E / SK 19.02.2018

Alternative variations for device type PB1000C-2
- With different parts for mounting the device (lamp) on vehicle’s body for connecting individual device
or lamp parts with each other without an affect for the operation of the lamp.

- with insignificant different execution and design of optical ineffective device parts at basically
same model type,

- with different connectors, harnesses or harness connections or harness leads without an affect for
the EMC-properties or optical and photometric characteristics of the lamp,

- with different kinds of fastening or adjustment devices without an affect for the EMC-properties or
optical and photometric characteristics of the lamp

- with different types of housing without an affect for the EMC-properties or optical and photometric
characteristics of the lamp,

- with different surfaces and / or colours of the optical ineffective device (lamp) part without
an affect for the corrosion prevention and without an affect for the EMC-properties or optical
and photometric characteristics of the lamp,

- with a lens, in which the crossing between the sectors with different ineffective contour only
insignificant differences shows,

- with different electrical connections or contact touch without an affect for the EMC-properties or
optical and photometric characteristics of the lamp

- with in design, colouring or material different sealing at same quality and effect,

- with additional and different markings or foreign approval signs or customer trademarks without
an affect for the optical and photometric quality and effect.

Firmensitz:

A-7503 GroRpetersdorf, Fabriksgasse 2 Homepage: www.hella.at

Tel.: +43(0)3362/9001-0 E-Mail: sales@hella.at A
FAX.: +43(0)3362/9001-7118 Videokonferenz : +43(0)3362/9001-166

FB Nr.: FN 91310 f; UID Nr.: ATU 57753602; Landesgericht: A-7000 EISENSTADT ARA Nr.: 5600; DVR: 044351 |

Bank / Bankers |

Creditanstalt BLZ 11000 Kto.Nr. 0185-66661/00 BIC: BKAUATWW IBAN: AT90 1100 0018 5666 6100

Bank Bgld. BLZ 51000 Kto.Nr. 91413372900 BIC: EHBBAT2E IBAN: AT77 5100 0914 1337 2900 * * *
Deutsche Bank BLZ 41670027 Kto.Nr. 6010383 BIC: DEUTDE3B416 IBAN: DE49 4167 0027 0&012031986)5/01 008300
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ACCREDITED TESTING LABORATORY (NR. 312)

for Electromagnetic Compatibility
Notified body No. 0438 according o EMC-Direclive and Radio Equipment Directive

TEST REPORT NR. EMV-E 140/17

Subject: UN/ECE Regulation No. 10 -
Revision 5
Including all published erratums and amendments

The summary of the results can be found on page 2.

Ordered by: HELLA Fahrzeugteile Austria GmbH
Address: Fabriksgasse 2

7503 Grof3petersdorf

Austria
On: PB1000C-2

This report contains the pages 1 to 41.

Authorized person Test performed by

/’; %
/% A s g

l}ng.-’l'homas Nakovutg,/ — Ing. Markus Winkler. MSc
Date: 2017-10-25

internal Ordar Numbar: EMC/E-2242_5

Comments:

The testing result refers exclusively to the testing subject.
The production or transmission of extracts of the present report is subject to authorization by the testing laboratory.

2 A
Sebersdorf Labor GmbH | 2444 Sebersdord, Ausiia | Tel  +43 50550 2500 Fax +43 50550 25 '
www seidersdorf-laboratones at | Regional court Wiener Neustadt | Comp No. 31%187v | DVR No 4000728 | VA
d 1 TWW

Cendied acc to 1SC 9001 | Bank details Erste Bank der Osterreichischen Sparkassen AG | IBAN AT1120Moo1 Moaftod BICGIHAA
E12*10R05/01*0083*00



ACCREDITED TESTING LABORATORY (NR. 312)

for Electromagnetic Compatibility
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EMC Testing Laboratory
Test Report NR. EMV-E 140/17

1. Summary of all measurements and tests

Emission measurements according to UN/ECE Regulation 10
Details see
Norm. Reference Term Type chapter Result
Radiated emissions ~ Broadband PASS
CISPR 25 4.1
ALSE method Narrowband PASS
ISO 7637-2 Conducted emissions Voltage transients 42 PASS
Table 1: Summary emission measurements
Immunity tests according to UN/ECE Regulation 10
. Details see
Norm. Reference Environmental phenomena chapter Result
ISO 114524 Bulk current injection (BCI) 43 PASS
: Radio-frequency electromagnetic fields -
IS e Absorber lined shielded enclosure (ALSE) S A
Electrical transients conduction along supply lines only
Test pulse 1 PASS
Test pulse 2a PASS
ISO 7837-2 Test pulse 2b 45 PASS
Test pulse 3a - PASS
Test pulse 3b PASS
Test pulse 4 PASS

Table 2: Summary immunity tests

PASS The ESA meets the requirements of the standard

FAIL The ESA does not meet the requirements of the standard
na. The Test is not applicable

n.p. The Test was not perfformed

Table 3: General definitions for the report

All indications of Pass/Fail in this report are opinions expressed by Seibersdorf Laboratories
based on interpretations and/or observations of test results.

Sebersdorf Labor GmdH | 2444 Seersdod  Austna | Tel +43 50550 2500 | Fax +43 50550 ‘b m mm'
www seibersdorf{daboratories at | Regional court Wiener Neustadt | Comp Mo 319487v | DVR No 4000728 |

Certfied acc 1o ISO 9001 | Bank delars Erste Bank der Ostereichischen Sparkassen AG IBAN AT'IleHiEhM 10R05/ *OI * 05



ACCREDITED TESTING LABORATORY (NR 312) S El
for Electromagnetic Compatibility |_ A B

EMC Testing Laboratory

Test Report NR EMV-E 140/17

2. Contents

1. Summary of all measurements and tests ....... ...+ it e e e 2
2. Contents ...... t se seeaseessssssssssens ane ses seses sessessssssnes © eeresesssrsssssarssecninasesssens sarrenes 3
3. General informMation.......ccviiiee vevccess v 4 crceniereisinnsnresiessscessisssersisssssssrsassssnssnssanns 4
3.1 Electronic Sub Assembly (€SA) . 4
3.2 Test Configuration . 5
3.3 Function monitoring dunng the immunity tests ... . Ll o e 5
3.4 Standards / Documents . e e e e e ee eedeennae 6
35 Date and location of the measurements and tests e mee e meeiee e e e 6
4. Measurements and tests — parameters and results..........ccovvvmrensecer venvene eveenae. 7
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3. General information
3.1. Electronic Sub-Assembly (ESA)

ESA: PB1000C-2
Serial No.: 2261716220.464-0513197
Hardware Version: Cco1
Year of manufacturing: 2017
Manufacturer: HELLA Fahrzeugteile Austria GmbH
Address: Fabriksgasse 2
7503 GroBpetersdorf
Austria
Description: LED work lamp
Dimensions: See Figure 1 (in mm)

nil

tHLED

pm
(R0

IRECE TR R T

Figure 1: Dimensions of the ESA
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3.2. Test Configuration

The ESA was mounted by Mr. Winkler, Seibersdorf Labor GmbH, in the anechoic chamber and
in the high frequency laboratory 2 of the EMC-Test Laboratory Seibersdorf.

All measurements and tests were performed at rated power. The power supply voltage of the
ESA was:

o 13.5VDC for the 12 V system
e 27.0 VDC for the 24 V system

The power supply lines of the ESA were connected to two line-impedance-stabilization-
networks with 5 pH/50 Ohm.

3.3.  Function monitoring during the immunity tests

The proper function of the DUT during the immunity tests was ensured by observing the
functions with a camera system.

A

Seibersdor] Labor GmbH | 2444 Sebersdord  Ausina | Tel  +43  50EED 2500 Fax +43 50585¢ 2 '
www saibersdorf-laboraiones at | Regional court Wianer Neustedt | CompNo 319187v | OVR No 4D0072B | VAT AIUGA/G7o04 | Tax No  192/657%
Cenfied acc. to 1SO S0G1 | Bank datmls Erste Bank der Ostemeichischen Sparkassen AG | iBAN AT11201 1128 PR 0509 *



ACCREDITED TESTING LABORATORY (NR. 312)

SEIBER
for Electromagnetic Compatibility L A B U R A
I .

EMC Testing Laboratory
Test Report NR. EMV-E 140/17

3.4. Standards / Documents

[1] UN/ECE Regulation No. 10, Revision 5
16 October 2014
Agreement
Concerning the Adoption of Uniform Technical Prescriptions for Wheeled Vehicles,
Equipment and Parts which can be Fitted and/or be Used on Wheeled Vehicles and the
Conditions for Reciprocal Recognition of Approvals Granted on the Basis of these
Prescriptions.

[2] UN/ECE Regulation No. 10, Revision 5 — Amendment 1
28 October 2016
Supplement 1 to the 05 series of amendments -
Date of entry into force 8 October 2016.

[3] CISPR 25:2002 + Corrigendum:2004
Radio disturbance characteristics for the protection of receivers used on board vehicles,
boats, and on devices-
Limits and methods of measurement

[4] 1SO 11452-1:2005 + Amd1:2008
Road vehicles — Component test methods for electrical disturbances from narrowband
radiated electromagnetic energy —
Part 1: General principles and terminology

[5] 1SS0 11452-2:2004
Road vehicles —~ Component test methods for electrical disturbances from narrowband
radiated electromagnetic energy — Part 2: Absorber-lined shielded enclosure

[6] 1S5S0 11452-4:2005 + Corrigendum1:2009
Road vehicles — Component test methods for electrical disturbances from narrowband
radiated electromagnetic energy —
Part 4. Bulk current injection (BCI)

[7] 150 7637-2:2004
Road vehicles — Electrical disturbances from conduction and coupling -
Part 2. Electrical transient conduction along supply lines only

3.5. Date and location of the measurements and tests

Date: 28 September — 11 October 2017
Location: Automotive component test chamber
high frequency laboratory 2
EMC-Test Laboratory
A-2444 Seibersdorf
Austria
Temperature: 21°C - 24°C
Humidity: 50% - 60 % rel.

A
U
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4. Measurements and tests — parameters and resuits

All indications of Pass/Fail in this report are opinions expressed by Seibersdorf Laboratories
based on interpretations and/or observations of test results.

4.1. Radiated emissions measurement

4.1.1. Equipment

E0569, E0731, E0915, E1705, LEDO44, LE0OOS6, LEOOSO, LEODS1

Detailed information see chapter 5.1

4.1.2. Procedure and setup

The measurement was done inside the shielded automotive component test chamber of the
EMC-Test Laboratory Seibersdorf.

Measurement procedure and setup were according to CISPR 25 and
UN/ECE Reg. 10 chapter 6.5/ annex 7 and chapter 6.6 / annex 8.

Frequency range [MHz] 30 - 1000
Bandwidth [kHz] 120
Detector pre- / final-measurement PK/QP

Table 4: Parameters, BB settings

Frequency range {MHz] 30-1000
Bandwidth [kHz] 120
Detector PK AV

Table 5: Parameters, NB settings

Sebersdord  Labor GmbH | 2444 Sebersdod.  Auttna Tel +43 50550 2500 | Fax 43 50550 b m m 1'
| OVR Ng 2000728 VAL Taa WO g
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4.1.3. Results
12 V system:
Type Frequency range Polarization Data see Resuit
P [MHz] chapter 5.3
Harizontal Chart 1 PASS
30-200
i A
EEN— Verlical Chart 2 PASS
ACLT D Horizontal Chart 3 PASS
200 - 1000
Vertical Chart 4 PASS
Table 6: Results
24 V system:
Type Frequency range Polarization RalEl Result
[MHz] chapter 5.3
Harizontal Chart 5 PASS
30- 200 :
Broadband BB / Vertical Chart 8 PASS
Narrowband NB Horizontal Chart 7 PASS
200 - 1000

Vertical Chart 8 PASS

Seibersdorf Labor GmbH | 2444 Setbersdord,  Ausina |

‘ N A
fax +43 50550 m '
www. Seibarscorf-laboratories a1 | Regional court Wiener Neustadt | CompMNo 319187v | DVR No 4000728 | Vi

Table 7: Results

Tel +43 50550 2500
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4.2, Conducted emissions measurement - voltage transients

4.2.1. Equipment

E0191, E1052A-M
Detailed information see chapter 5.1

4.22. Procedure and setup

The measurement was done in the high frequency laboratory 2 of the EMC-Test Laboratory
Seibersdorf.

Measurement procedure and setup were according to ISO 7637-2 and

UN/ECE Reg. 10 chapter 6.7 / annex 10.

Test method ISO 7637-2, chapter 4.3
Shunt resistor 400
Lirnits UN/ECE R10 Rev.5/ Table 1

Table 8: Parameters

Seibersdorf Labor GmbH | 2444 Sewersdord.  Austris | Tel +43 50550 2500 Fax 43 50550 b m m 1'
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4.2.3. Resuits
12 V system:
Measured =
Measurement : Limit A to Ug Data see
Result
setup ELSE I v} chapter 5.3 €
Slow pulses — Chart 9 PASS
(repetlilive {fransients)
Siow pulses (open) )
(ms range or slower) +0.00/-14.03 Chart 10 PASS
Slow pulses (close)
(ms range or slower) +968/-14.03 .{.75 Chart 11 PASS
Fast pulses - - 100 Chart 12 PASS
(repetitive transients)
LGl +0.00/-6.92 Chart 13 PASS
{ns to ps range)
Fast pulses (close) )
(ns to ps range) +16.40/-14.03 Chart 14 PASS
Table 9: Resulits
24 V system:
Measured .
Measurement : Limit A to Ug Data see
Result
setup B a[\n}]plltude [Vl chapter 5.3
Dleviprises = Chart 15 PASS
({repstitive transients)
Slow pulses (open) |, 400/ 28 46 Chart 16 PASS
{ms range or slower)
Slow pulses (close) =
(ms range or slower) +25697-2846 + 1‘150 Chart 17 PASS
Fast pulsas - - 450 Chart 18 PASS
{repetitive transients)
Fast pulses (open) )
(ns to s range) +0.00/-20.95 Chart 19 PASS
Fast pulses {close)
(ns 1o s range) +2572/-28.46 Char 20 PASS

Table 10: Results

Seiberscor! Lebor GmbH | 2444 Seerssof  Austna Tel +43 50550 2500 | Fax  +43 505:- b m 01'
www saibarsdorfJaboratories gt | Regiong! court Wiener Neustadt | CompNo 31 9187v | DVR N2 4000728 Vi

Conified acc to ISD 9001 | Bank datais Ersta Bank der Osterreichischen Sparkassen AG | 1BAN AT"”‘”E‘IWWOS/&%O%W



ACCREDITED TESTING LABORATORY (NR. 312)
for Electromagnetic Compatibility

-
!:b-m
b
L R
- > -U

—tn
IDC_‘I
& o
o T 20
T o

EMC Testing Laboratory
Test Report NR. EMV-E 140/17

4.3.
4.3.1.

Bulk current injection immunity tests — BCI
Equipment

E0207, E0421, E0422, EO712, E0802, E0915, E1373, LECO44, LE0OS6, LEQDS9, LEQOB0,
LEQD61
Detailed information see chapter 5.1

4.3.2. Procedure and setup

The measurement was done inside the shielded automotive component test chamber of the
EMC-Test Laboratory Seibersdorf.

Test procedure and setup were according to ISO 11452-4 and

UN/ECE Reg. 10 chapter 6.8 / annex 9,

Frequency range [MHz]

20 - 400

Test level [mA]

60

Teslt position [mm)

150

Modulation

1 kHz / AM 80%

Step size [MH2]

20 - 200
200 - 400

10

Dwell time [s]

Table 11: Parameters

100 0OC00G MKz
A2 did b

Imm Laved-Pk m mA

T

1+]
Frequency in MHz

Figure 2: Target level from 20 MHz — 100 MHz
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Figure 3: Target level from 100 MHz - 400 MHz
4.3.3. Results
12 V system:
Test position Frequency range Test level i g
[mm] [MHz] [MA] Criterion Resuilt
150 20 - 400 60 A PASS
Table 12: Results
24 V system:
Test position Frequency range Test level @
(mm] [MHz] [MA] Criterion Result
150 20 - 400 60 A PASS

Table 13: Results

? Performance criteria / functional status according to 1SO 11452-1 {Annex A}

Seibersdord Laber GmbH | 2444 Seibersdod  Austpa | Te!  +43 50550 2500 | Fax  +43 EOERQ 2
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4.4, Radio-frequency electromagnetic fields — Absorber lined shielded
enclosure (ALSE)
4.4.1. Equipment

E0207, E0712, EO717, E0802, E0821, E0215, E1601, E1705, LEO044, LE0056, LE0O60,
LE0OO61
Detailed information see chapter 5.1

4.42. Procedure and setup

The measurement was done inside the shielded automotive component test chamber of the
EMC-Test Laboratory Seibersdorf.

Test procedure and setup were according to 1SO 11452-2 and

UN/ECE Reg. 10 chapter 6.8 / annex 9.

Frequency range [MHz] 400 - 800
Test level [Vim] 30
Modulation 1 kHz / AM 80%
Step size [MHz) 20
Dwell time [s) 2
Frequency range [MHz] 800 — 2000
Test level [Vim] 30
Modutation PM, 577 ps on, period: 4600 ps
- 800 - 1000 20
Step size [MH2z]
1000 - 2000 40
Dwell time [s] 2

Table 14: Parameters

Seibersgor  Labor GmbH | 2443 Sedbersdord  Ausina | Tel  +43 50550 2500 Fax +43 50550 b m m 1'
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Figure 4: Target ievel from 400 MHz — 1000 MHz
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Figure 5: Target level from 1000 MHz - 2000 MHz
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443 Resuits
12 V system:
Polarization Frequency range Test level Criterion® Result
[MHz] [V/m]
Horizontal® 400 - 2000 30 A PASS
Vertical 400 ~ 2000 30 A PASS
Table 15: Results
24 V system:
Polarization FCR L LG Criterion® Resuilt
[MHz] {Vim]
Horizontal® 400 - 2000 30 A PASS
Vertical 400 - 2000 30 A PASS

Table 16: Results

® Performance criteria / functional status according to ISO 11452-1 (Annex A)

¢ According to customer's request

Saibersdor! Labor GmbH | 2444 Seibersdorf  Austrin | Vel 443 50550 2500 | Fax
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4.5. Electrical transients conduction along supply lines only

4.5.1. Equipment

EC191, E1050A-M

Detailed information see chapter 5.1

4.5.2. Procedure and setup

The test was done inside the high frequency laboratory 2 of the EMC-Test Laboratory
Seibersdorf.

Test procedure and setup were according to 1ISO 7637-2 and
UN/ECE Reg. 10 chapter 6.9 / annex 10.

12 V system:
Test puise Test parameters

1 Up=-75V,R=10 0, t;=2ms, t=1 ps, th= 0.5, 1= 200 ms, ta< 100 ps

2a Up=+37V,R=20, 1= 005 ms, t=1ps, t1=05s

2b U= +10V, R=0.05 O, te= 200 ms, t=1ms, tiz=1 ms, ts= 1 ms

Ja Ue=-112 V, R=50 {1, ta= 0.1 ys, = 5 ns, t1= 100 ps, L= 10 ms, ts= 30 ms

3b Us= +75 V, R= 50 0, 4= 0.1 ps, t= 5 ns, t1= 100 ys, t:= 10 ms, ts= 90 ms

4 Us=-6V,Us=-6V,Rs0020Q,l;=15ms, tes 50 ms, 15= 55, tye=5ms, tn=5ms

Table 17: Test parameters
24 V system:
Test pulse Test parameters

1 U;=-450V.R=500, ts= 1 ms, t=3 ps, ;= 2.0 5, t;= 200 ms, t3< 100 ps

2a Usi=+37V.R=2Q, te=005ms, =15, t,=05s

2b Us=+20 V., R=0.05 Q, ty= 200 ms, t= 1 ms, liz= 1 ms, L= 1 ms

3a Us=-150 V, R=50 0, 13= 0.1 gs, &= 5 ns, t;= 100 ps, L4= 10 ms, ts=90 ms

3b Us=+150V, R=50 Q, ts= 0.1 ps, t=5ns, t:= 100 us, ta= 10 ms, ts= 90 ms

4 Us=-12 V, Uy=-12 V, Ris 0.02 0, t;= 50 ms, tas 50 ms, 1= 5 5, o= 5 ms, 114= 5 ms|

Table 18: Test parameters
A A
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Figure 6: Verification Pulse 1, 12 V, open
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Figure 7. Verification Pulse 1 12V, load
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Figure B: Verification Pulse 1, 24 V, open
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Figure 9 Verification Pulse 1, 24 V, load
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Figure 11. Verification Pulse 2a,12 V /24 V, load
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Figure 12: Verification Pulse 2b, 12V /24 V, open
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Figure 13; Verification Pulse 2b, 12 V/ 24 V, load
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4.5.3. Results
12 V system;
' Criterion®
Test pulse NE”;?;thgs Tes[tvlie vel Result
' required | achieved
1 5000 pulse -75 C C PASS
2a 5000 pulse +37 B A PASS
2b 10 pulse +10 c c PASS
3a 1h -112 A A PASS
3b 1h +75 A A PASS
4 1 -6 C (& PASS
Table 19: Results
24 \V system:
Duration / Test level Criterion®
Test pulse Result
No. of Pulses M required | achieved
1 5000 pulse -450 Cc c PASS
2a 5000 pulse +37 B A PASS
2b 10 pulse +20 c C PASS
3a 1h -160 A A PASS
3b 1h +150 A A PASS
4 1 -12 C A PASS

Tahle 20: Results

“ Performance criteria / functional status according to UN/ECE R10 Rev.5 Table
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5. Annex
51. Test equipment and ancillary equipment used for the tests
{D-No. Identification Type SNo Manufacturer
E0191 Digital-oszilloscope RTO1024 200392 Rohde & Schwarz
E0207 Signal Generator SMB100A 177948 Rohde & Schwarz
E0421 Injection Probe 9142-1N 945017 Solar
E0422 Injection Probe 9144-1N 935716 Sofar
E0569 Biconical antenna 93110B 9603-2369 EMCO
EQ717 Power Amplifier AR 5051G4 27947 Amplifier Rasearch
EQ731 Pre-Ampiifier AM-1300 274711 Miteg
E0802 Directional coupler Narda 3020A 31126 Narda
E0821 Directional coupler DC7144 27686 Amplifier Research
E0915 EMC Measurement Software EMC32 v1i001 100280/101333 Rohde & Schwarz
MT 5511, FT 5531, LD 5550,| 1418, 1996, 2080,
FLX 5510, DS 5630, PA 1031, 1283, 1250,
E1052A-M Automotive Test System 5640, TC 5650, FG 5620, CT| 1218, 1353, 2473, Teseq
5610, PA 5840-300, AES | 9121, 1290, 1915,
5501, INA 5500-TL, Autostar V622
E1147 Thermo-Hygrometer Testo 608-H2 66010829
E1373 Attenuator 3 dB 1000-A-MFN-3 1137 Bird
£1601 Hom antenna AT4002A 28172 Amplifier Research
E1705 Log periodic antenna VULP2118C 9118 C-532 Schwarzbeck
LEQO44 Automotive Component test chamber ACTC+CR FF150031 Frankonia
LEDOS6 EMI Test Receiver ESWE 100948 Rohde & Schwarz
LEDOS59 Broadband Power Amplifier BBA150-A1300 101757 Rohde&Schwarz
LEOOS0 |Line-Impedance-Stabilization-Network Automotive NNEM 8124 N 06055 Schwarzbeck
LEQOS1 |Line-Impedance-Stabilization-Network Automotive NNBM 8124 N 068062 Schwarzbeck

Table 21: Catalogue of measurement and test equipment used for the tests
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5.2. Photos of the DUT and the configuration

Photo 1: Test setup in the anechoic chamber, radiated emissions — ALSE method from 30 to
200 MHz ..

Photo 2: Test setup in the a-nechonc chamber radlated emlssmns ALSE method from 200 to

1000 MHz ..

Photo 3: Test setup m the Ic.l‘aoratory 2, conducted emissions — voitage transuents .....
Photo 4: Test setup in the anechoic chamber, Bulk current injection (BCI) from 20 to 400 MHz ...

Photo 5: Test setup in the anechoic chamber, Radio-frequency electromagnetic fields —

Absorber lined shielded enclosure (ALSE) from 400to 1000 MHz...........coooovviriiiniinnn.

Photo 6: Test setup in the anechoic chamber, Radio-frequency electromagnetic fields —

Absorber lined shielded enclosure (ALSE) from 1000 to 2000 MHz................coii
Photo 7; Test setup in the Iaboratory 2, Electrical transients conduction along supply lines only

Photo 8: ESA detail ..

= 0
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.27
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28
28

29

29
30
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Photo 1: Test setup in the anechoic chamber,
radiated emissions — ALSE method from 30 to 200 MHz

Photo 2: Test setup in the anechoic chamber,
radiated emissions — ALSE method from 200 to 1000 MHz

- QA A
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Photo 3: Test setup in the laboratory 2,
conducted emissions voltage transients
Photo 4: Test setup in the anechoic chamber,
Bulk current injection (BCI) from 20 to 400 MHz
A A
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Photo 5: Test setup in the anechoic chamber, Radio-frequency electromagnetic fields —
Absorber lined shielded enclosure (ALSE) from 400 to 1000 MHz

Photo 6: Test setup in the anechoic chamber Radio-frequency electromagnetic fields -

Absorber lined shielded enclosure {(ALSE) from 1000 to 2§
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www seibersdorfdaboratones et | Regionai court Wiener Naustadt | CompNo 3 9187v { DVR No 4000728

Cerufied acc to IS0 800t fBank details Erste Hank cder Ostereictuschen Sparkassen AG i8AN AT””'”?‘IWO!)/G’P‘O@WUM



ACCREDITED TESTING LABORATORY (NR 312)

for Electromagnetic Compatitulity

EMC Testing Laboratory

Test Report NR EMV-E 140/17 -

" =y Se .
L
4 RN l‘asE
4

I
I

]

F

Photo 7: Test setup in the laboratory 2,
Electrical transients conduction along supply lines only

Photo 8: ESA detail
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5.3. Charts
Chart 1: Radiated emissions — ALSE method from 30 to 200 MHz, horizental.............ccocovveeive, 32
Chart 2; Radiated emissions — ALSE method from 30 to 200 MHz, vertical.............ccvveeeviiviceenennnnane. 32
Chart 3: Radiated emissions — ALSE method from 200 to 1000 MHz, horizontal............ccvoveeeeninane. 33
Chart 4; Radiated emissions — ALSE method from 200 to 1000 MHz, vertical ...........cccoovvviivevininnnnnn. 33
Chart 5: Radiated emissions — ALSE method from 30 to 200 MHz, horizontal..........cccoovvvivncvvennnnnne. 34
Chart 6: Radiated emissions — ALSE method from 30 to 200 MHz, vertical..........oovvvveeevvriencverinnnennn, 34
Chart 7. Radiated emissions — ALSE method from 200 to 1000 MHz, horizontal..............ccoeeeiiivinnnen. 35
Chart 8: Radiated emissions - ALSE method from 200 to 1000 MHz, vertical.............ccconvieiiinnne. 35
Chart 9: Conducted emissions — voltage transients slow repetitive transients..............cccoevccininniins 36
Chart 10: Conducted emissions — voltage transients slow pulses open...........c.ccocceveiiiieienrccciieenn, 36
Chart 11: Conducted emissions — voltage transients slow pulses close...............ccccccevviciiniiiinnennn. 37
Chart 12: Conducted emissions — voltage transients fast repetitive transients................cccooecceeeenn. 37
Chart 13: Conducted emissions — voltage transients fast pulses open................oiininin. 38
Chart 14: Conducted emissions — voltage transients fast pulses close ..............cccin, 38
Chart 15: Conducted emissions — voltage transients slow repetitive transients.................. 39
Chart 16: Conducted emissions — voltage transients slow pulSes Open .........ccccvevevvveevvrereeeeecceniennnn, 39
Chart 17 Conducted emissions — voltage transients slow pulses close..........cccevviveiireenrineceinerenenne 40
Chart 18 Conducted emissions — voltage transients fast repetitive transients...........cccoo v, 40
Chart 19: Conducted emissions — voltage transients fast pulses open.........oooovveevc e 41
Chart 20: Conducted emissions — voltage transients fast pulses close ... 41
A
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Chart 1: Radiated emissions — ALSE method from 30 to 200 MHz, horizontal
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Chart 2: Radiated emissions - ALSE method from 30 to 200 MHz, vertical
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C art 3: Radiated emissions — ALSE method from 200 to 1000 MHz, horizontal
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Chart 4: Radiated emissions — ALSE method from 200 to 1000 MHz, vertical
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Chart 5; Radiated emissions — ALSE method from 30 to 200 MHz, horizontal
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Chart 7: Radiated emissions — ALSE method from 200 to 1000 MHz, horizontal
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Chart 8: Radiated emissions - ALSE method

Saberscorf Labor GmbH | 2444  Seibersderf  Ausina | Tel
www seibersdorf-taboratones at | Regonal court Wienar Neustadt | CompNo 319187v

+43 50550 2500

from 200 to 1000 MHz, vertical

A
| Fax +43 50850 | m '
DVR Mo 4000728 | W/

Certtied acc to 15O 8001 | Bank delails Ersta Bank der Osterreichischen Sparkassen AG | IBAN AT11201?1E915W05/6$08I§%&W



Certfied scc to 150 9001 | Bank detals Ersta Bank der Osterrschischen Sparkassan AG

ACCREDITED TESTING LABORATORY (NR 312) S E I
for Electromagnetic Compatibiity LAB

EMC Testing Laboratory
Test Report NR EMV E 140/17

=
»
-1

"
3
-
-

Chart 9: Conducted emissions — voltage transients
slow repetitive transients
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Chart 10: Conducted emissions — voltage transients
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Chart 12: Conducted emissions - voltage transients
fast repetitive transients A
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Chart 15: Conducted emissions - voltage transients

slow repetitive transients

:“I !.Iinn!lg' 100 m“
:‘d: 1 me/div
i . Harmal
N>

P div

of 40V
Scl 10 V/div
pl DG 1MA
DeciS2 | TA OF

Chart 16: Conducted emissions - voltage transients
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Chart 17: Conducted emissions - voltage transients

slow pulses close
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Chart 18: Conducted emissions - voltage transients

fast repetitive transients
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Chart 19: Conducted emissions - voltage transients
fast pulses open

Chart 20: Conducted emissions - voltage transients
fast pulses close
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