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The tests were performed according to following standards and procedures:
NEMKO WM L0177: General routines for using instruments at Nemko
NEMKO WM L1002: Measurement Uncertainty - Policy and Statement
NEMKO WM L0077: General routines to perform EMC tests

REGULATION 10

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

ISO 7637-1 (2002)
Road vehicles - Electrical disturbances from conduction and coupling - Part 1: Definitions and general
considerations

ISO 7637-2 (2004)

Road vehicles - Electrical disturbances from conduction and coupling - Part 2: Electrical transient conduction along
supply lines only

2 SUMMARY OF TEST RESULTS

Requirement — Test Reg10 ref annex Verdict
Radiated broadband électromagnetic emissions | | 7 . P
Radiated narrowband electromagnetic emissions 8 P
Immunity to electromagnetic radiation 9 N
Immunity to transient disturbances conducted along supply lines 10 P
Emission of conducted disturbances 10 P
GENERAL REMARKS

ESAs with no immunity related functions need not be tested for immunity to radiated disturbances and shall be
deemed to comply with paragraph 6.7 and with Annex 9 of Regulation 10.
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3 EQUIPMENT UNDER TEST

3.1 Power supply system utilised

Report No. 177898R1TRFEMC

Battery voltage: 12 VDC

O

24 VDC

3.2 EuT operation modes

Mode

Description

1 Normal operating mode

3.3 EuT configuration modes

Emission: the EuT was configured to measure its highest possible radiation level. The test modes selected are

according to EuT instruction manual.

Immunity: the EuT was configured to have its highest possible susceptibility against tested phenomena. The test

modes selected are according to EuT instruction manual.

Mode _ Description
The EUT has been tested connected to a test tool provided with six LEDs for outputs status indication.
1 The CAN BUS H and the CAN BUS L was not connected to a CAN BUS simulator, according to
client’s request.
3.4 Input/Output Ports

16 PINS CONNECTOR

RED pos.15
B osrvernep

. WHITE/GREEN pes.13

CAN BUS H

I ]

BLACK pos.16

‘ NEGATIVE FIXED

CANBUS L

| WHITE/BROWN pos.b

]

NEGATIVE RPM SIGNAL
(with pull-up 10K}

NEGATIVE SPEED SIGNAL
{with pull-up 10K)

OUTPUT N°0 - NEGATIVE
{with puil-up 10K)

BLACK/RED pos.1 ’

BLACK/YELLOW
BROWN pos.12 [

QUTPUT N°1 - NEGATIVE or
POSITIVE {max 300mA)

GREEN/BLACK pos.10

OUTPUT N°2 - NEGATIVE or
POSITIVE (max 300mA)

BLUE pos.11

WHITE pos.9

OUTPUT N°3 - NEGATIVE or 1
POSITIVE (max 300mA) ]
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3.5 Equipment Used During Test

Use* Product Type Manufacturer Model Comments
AE Test tool TEKO SR34-E.9 --
Note: * Use

EUT - Equipment Under Test
AE - Auxiliary/Associated Equipment (Not Subjected to Test)
SIM - Simulator (Not Subjected to Test)

3.6 Performance level

The test results shall be classified in terms of the loss of function or degradation of performance of the equipment
under test, relative to a performance level defined by its manufacturer or the requestor of the test, or agreed
between the manufacturer and the purchaser of the product.

Definition related to the performance level:

[] | based on the used product standard

Xl | based on the declaration of the manufacturer, requestor or purchaser

Class A:
All functions of a device/system perform as designed during and after exposure to disturbance.

Class B:

All functions of device/system perform as designed during exposure. However, one or more of them can go beyond
specified tolerance. All functions return automatically to within normal limits after exposure is removed. Memory
functions shall remain class A

Class C:
One or more functions of device/system do not perform as designed during exposure but return automatically to
normal operation after exposure is removed.

Class D:
One or more functions of a device/system do not perform as designed during exposure and do not return to normal
operation until exposure is removed and the device/system is reset by simple “operator/use” action.

Class E:
One or more functions of a device/system do not perform as designed during exposure and after exposure and
cannot be returned to proper operation without repairing the device/system.

During the tests, the status of the LEDs has been checked. No change allowed (according to client's request).
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4 TEST ENVIRONMENT

4.1 Address of the test laboratory

Nemko Spa
Via del Carroccio, 4
20853 Biassono (MB) - ltaly

Tests site/benches are in accordance with applicable standard/s, and have been utilized by Nemko Spa testing
engineer(s).

4.2 Environmental conditions

During the measurement the environmental conditions were:

Temperature: 18-28 C
Humidity: 30-60 %
Atmospheric pressure: 860-1060 hPa

4.3 Test equipment used for the monitoring of the environmental conditions

Equipment Manufacturer Model Serial N°

Thermohygrometer data loggers Testo 175-H2 20012380/305
Digital barometer Haemmi ZED 150/111.121 900301402/0013
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4.4 Statement of the measurement uncertainty

The data and results referenced in this document are true and accurate. The reader is cautioned that there may be
errors within the calibration limits of the equipment and facilities. The measurement uncertainty was calculated for
all measurements listed in this test report according to CISPR 16-4-2 “Specification for radio disturbance and
immunity measuring apparatus and methods — Part 4-2: Uncertainties, statistics and limit modelling — Uncertainty in
EMC measurements” and is documented in the Nemko Spa Technical Procedure WML1002. Furthermore,
component and process variability of devices similar to that tested may result in additional deviation. The
manufacturer has the sole responsibility of continued compliance of the device. Hereafter the best measurement
capability for Nemko Spa laboratory is reported:

_ Measurement
Test Range Uncertainty Notes

Radiated Emission Antenna distance 1m, 3m, 10m +5.0dB (1)

- + 2 % ampl.
Conducted Emission - . 0.005% time (1)
Radiated Immunity 20 MHz + 2.0 GHz (0.0+35)dB (1)

. . . _ + 2 % ampl.
Immunity to transient disturbances conducted + 0.005% time (1)

NOTES:

(1) The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k =2 which has been derived from the assumed normal probability
distribution with infinite degrees of freedom and for a coverage probability of 95 %.



N) Nemko
Page 10 of 26 Report No. 177898R1TRFEMC

5 TEST CONDITIONS AND RESULTS

5.1 Radiated broadband electromagnetic emissions

5.1.1 Photo documentation of the test set-up

5.1.2 Test method

E.U.T. tested according to Annex 7 of Regulation 10. The E.U.T. was tested connected to 12 Vdc and/or 24Vdc car
battery. The E.U.T. was placed 50 + 5 mm over the reference plane. All I/O cables were lifted 50 + 5 mm over the
reference plane. Radiated emission was measured on E.U.T. with horizontal and vertical polarization of antenna at
a distance of 1.00 = 0.05 m.

5.1.3 Limits

30TO 75 62 TO 52
75 TO 400 52 TO 63
400 TO 1000 63

5.1.4 Testresult

Verdict: X P lF LI N

Frequency range: 30MHz - 1000MHz

Kind of test site: Semi anechoic chamber

Measurement distance: im

Remarks:
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5.1.5 Test protocol

Antenna polarization: ~ Horizontal Verdict: Pass
Operation mode: 1
Configuration mode: 1
Remarks: -
25
\{F(‘ \ REW 120 kHz
4 MT 1 s
Att 10 dB AUTO PREAME ON
;‘BPV 5C 100 MHz 1 GHe
‘ SGL
1 e I
CLRWE
o DS
e \ of
=23 \\\-j//
6DB
= AC
—4C Wuw
- M e Vo
WA g v | e Mhl" o1 N NWI;_ + . ! M ! ++ "
I b, 1I[¥ 2L — T
2c i " +
30 MH=z ! 1 .GHZ
Frequency | Selected Test Measured | Antenna | Cable Radiated Field
range frequency | environment | emission factor loss | emission strength
noise level e BN of EU.T. limits
(field strength) |
Quasi-Peak | Quasi-Peak Quasi-Peak | Quasi-Peak
(MHz) (MHz) (dBuV) (dBuV) (dB/m) | (dB) (dBuM/m) (dBuV/m)
30 - 50 40.375 5.7 57 18.1 0.9 24.7 58.8
50-75 52.250 5.6 5.6 17.6 0.9 241 559
75 - 100 92.975 5.2 53 135 1.6 20.3 53.4
100 -130 120.775 5.4 10.1 16.3 1.9 28.3 55.1
130 - 165 151.250 6.0 6.0 18.2 2.1 26.3 56.6
165 - 200 179.275 4.8 8.2 17,2 25 27.9 BT
200 - 250 232.850 5.0 5.0 14.8 2.9 22.7 59.4
250 - 320 319.250 5.6 5.7 16.0 2.8 24.4 61.5
320 - 400 379.900 5.1 5.2 17.1 3.2 255 62.7
400 - 520 477.900 5.6 5.6 18.7 3.5 27.8 63.0
520 - 660 648.775 7.3 7.4 21.0 4.2 32.6 63.0
660 - 820 795.850 6.4 6.4 22.6 4.8 33.8 63.0
820 - 1000 | 970.225 7.0 7.0 24.0 LA 36.1 63.0
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Antenna polarization:  Vertical Verdict: Pass
Operation mode: 1
Configuration mode: 1
Remarks: -
RS REW 120 kHz
‘ﬁ*‘; ™MT 1 s

Art 10 dB AUTO PEEAMP  CN

;‘EW 3C 100 MH= 1 GHz
B SEL
-7iC
[CLRIR
B TDE
_\'ﬂ’;‘ﬁé'“#xl )
\
post \\\’—///
6DB
-4 5 ac
i i)
]
i M" |+ H
| bicd - I
M M%«WW = .
,.L_.‘+,+_+ FF H 2 e w,m P . i " e +t
zc + " il -+
30 MHz 1 GHz
Frequency | Selected Test Measured | Antenna | Cable Radiated Field
range frequency | environment | emission factor loss emission strength
noise level of EUT, O RS limits
(field strength)
Quasi-Peak | Quasi-Peak Quasi-Peak | Quasi-Peak
(MHz) (MHz) (dBuV) (dBuV) {dB/m) {dB) (dBuV/m) {dBuV/m)
30-50 38.575 6.3 6.3 17.4 0.7 24.4 59.3
50-75 52.450 55 5.6 176 0.9 241 55.9
75-100 93.000 5.2 5.2 135 1.6 20.3 53.4
100 -130 123.400 5.1 5.2 16.3 1.9 23.4 55.3
130 - 165 152.475 5.9 6.0 18.2 2.1 26.3 56.7
165 - 200 171.925 55 5.5 17.2 2.3 25.0 57.5
200-250 | 232.150 5.0 5.0 14.8 2.9 22.7 59.4
250 - 320 | 286.475 5.6 5.6 15.6 2.6 239 60.8
320 -400 | 392.100 53 53 17.1 3.3 25.7 62.9
400 - 520 | 488.025 5.7 5.8 18.7 3.6 28.1 63.0
520 -660 | 653.750 pi 7.2 21.0 45 32.7 63.0
660 - 820 793.450 6.5 6.5 22.6 4.7 33.8 63.0
820 - 1000 | 971.650 6.9 7.0 240 5.1 36.1 63.0
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5.1.6 Test equipment used

Equipment Manufacturer Model Serial No.
Trilog Broad Band Antenna 25 MHz+2 GHz | Schwarzbeck VULB 9168 VULB 9168-242
EMI receiver 20 Hz + 8 GHz R&S ESUS8 100202
Antenna mast R&S HCM 836 529/05
Controller R&S HCC 836 620/7
LISN Solar 6338-5-TS-50-N TDS351
LISN Solar 6338-5-TS-50-N TDS352
Semi-anechoic chamber Nemko 10m semi-anechoic chamber 530
Shielded room Siemens 10m control room 1947




.

5.2 Radiated narrowband electromagnetic emissions
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5.2.1 Photo documentation of the test set-up

5.22 Test method

E.U.T. tested according to Annex 8 of Regulation 10. The E.U.T. was tested connected to 12 Vdc and/or 24Vdc car
battery. The E.U.T. was placed 50 = 5 mm over the reference plane. All I/O cables were lifted 50 = 5 mm over the
reference plane. Radiated emission was measured on E.U.T. with horizontal and vertical polarization of antenna at
a distance of 1.00 + 0.05 m.

5.2.3 Limits
J@x’;éﬂfﬁ - OB T S Sl | L] R Ah
30TO 75 52 TO 42
75 TO 400 42 TO 53
400 TO 1000 53
5.24 Test result
Verdict: X P L} 1N
Frequency range: 30MHz - 1000MHz
Kind of test site: Semi anechoic chamber
Measurement distance: im

Remarks:
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5.25 Test protocol

Antenna polarization: ~ Horizontal Verdict: Pass
Operation mode: 1
Configuration mode: 1
Remarks: -
\}f REW 120 kHz
v MT 1 s
Att 10 dB AUTO PREAME CN
‘/’i“v 7 100 Miz 1 GHz
" SGL
[ TDS
| HAnRow
\ i e
[ad L]
.
35 ;:3
-3c 7
5 ’vaﬂﬂ
.. ] | il
MM‘JLWMW\\*\ ﬂl/}/ \[\ ww
15 L
1c
30 MH=z i 1 GHz
Frequency | Selected Test Measured | Antenna | Cable Radiated Field
range frequency | environment | emission factor loss emission strength
' noise level | of EU.T. of EUT. limits
(field strength)
Average Average Average Average
(MHz) (MHz) |  (dBuV) (dBuV) {dB/m) | (dB) (dBuV/m) (dBuV/m)
30-50 41.775 -1.4 -0.4 18.1 0.9 18.6 48.4
50-75 59.500 -1.8 -0.4 17.6 1.0 18.2 44.5
75-100 99.825 -0.5 -0.4 13.5 15 14.6 43.9
100-130 | 120.900 -1.0 5.3 16.3 1.9 23.5 451
130 - 165 160.200 -0.4 0.0 18.2 2.2 20.4 47.0
165-200 | 179.100 -1.9 2.0 17.2 2.5 21.7 47.7
200- 250 | 246.450 -1.2 -0.5 15.0 2.7 17.2 49.8
250-320 | 315.125 -0.9 -0.3 16.0 2.8 18.5 51.4
320-400 | 385.500 -0.6 -0.5 17.1 3.2 19.8 52.8
400 - 520 516.275 -0.3 0.2 19.0 3.8 22.9 53.0
520-660 | 658.050 1.6 1.7 21.0 4.3 27.0 53.0
660 - 820 818.100 -0.2 0.8 22.7 4.8 28.3 53.0
820 - 1000 | 952.275 0.2 1.2 24.0 51 30.3 53.0
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Antenna polarization:  Vertical Verdict: Pass
Operation mode: 1
Configuration mode: 1
Remarks: -
R REW 120 kHz
\f;\ MT 1 s
Att 10 dB AUTO PREAMP CN
i‘?‘v e 100 Mz 1 GHz
h SGL
-
'
" TDS
;\y‘;}rsrw': I
S~ e -
B S o
40
. 6DB
| s b
1] il
'" o
L3 RN VR ¥
ac
30 MHz 1 GHz
Frequency | Selected Test Measured | Antenna | Cable Radiated Field
range frequency | environment | emission factor loss emission strength
noise level | of EU.T. of E.U.T. limits
(field strength)
Average Average Average Average
(MHz) {(MHz) (dBuY) (dBuV) (dB/m) (dB) {dBuVim) (dBuV/m)
30-50 40.775 -1.9 -0.4 18.1 0.9 18.6 48.7
50- 75 53.100 -1.5 0.1 17.6 0.9 18.5 45.8
75 - 100 75.775 -1.7 -1.3 14.9 1.3 14.8 421
100 - 130 128.925 -1.6 -0.7 16.3 2.0 1745 45.6
130 - 165 150.675 -0.9 0.0 18.2 21 20.3 46.6
165 - 200 165.200 -1.5 -0.8 18.2 2.3 19.7 47.2
200 - 250 | 249.675 -0.8 -0.4 15.0 2.4 17.3 49.9
250-320 | 310.275 -1.1 -0.6 16.0 3.1 18.5 51.3
320-400 | 398.900 -0.5 -0.5 1741 3.2 19.8 53.0
400 - 520 | 518.075 -0.3 -0.1 19.0 3.8 22.6 53.0
520- 660 | 659.450 1.6 1.6 21.0 4.3 26.9 53.0
660 - 820 | 774.575 0.5 0.6 22.3 5.1 28.0 53.0
820 - 1000 | 998.375 0.8 0.9 24.0 54 30.3 53.0
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526 Test equipment used

Equipment Manufacturer Model Serial No.
Trilog Broad Band Antenna 25 MHz+2 GHz | Schwarzbeck VULB 9168 VULB 9168-242
EMI receiver 20 Hz - 8 GHz R&S ESU8 100202
Antenna mast R&S HCM 836 529/05
Controller R&S HCC 836 620/7
LISN Solar 6338-5-TS-50-N TDS351
LISN Solar 6338-5-TS-50-N TDS352
Semi-anechoic chamber Nemko 10m semi-anechoic chamber 530
Shielded room Siemens 10m control room 1947
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5.3 Immunity to transient disturbances conducted along supply lines

5.3.1 Photo documentation of the test set-up

5.3.2 Test method

E.U.T. tested according to Annex 10 of Regulation 10. All I/Q cables were lifted 50 + 5 mm over the reference
plane. The E.U.T. was placed 50 + 5 mm over the reference plane. The E.U.T. was tested connected to 12 Vdc
and/or to 24Vdc car battery.

5.3.3 Test specification

 Testpulse | in est | Min. numberof |
number | | pulses ortesttime |

1. - -III 5000 pﬁise D

2a Il 5000 pulse B D

2b Il 10 pulse C D

3a/3b 1] 1h A D

4 1] 1 pulse BorC D




5.3.4 Test result
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Coupling point

Pulse number

Verdict

DC power port

1

P

DC power port

2a

DC power port

2b

DC power port

3a/3b

DC power port

T|T|T|TO

Verdict:

X P 0F

N

Performance Criterion:

See table above

Operation mode:

1

Configuration mode:

1

Kind of test site:

Laboratory

Remarks:

5.3.5 Test equipment used

Equipment

Manufacturer

Model

Serial N°

Pulse generator

Computec

ACS 400

P005

Pulse generator

Zenone

GVS40 GL-1000-1

453
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5.3.6 Pulse Voltage Waveform for 12V system

I tox  Normal
YOKOGAWA 3 ] 1MS/s  1msiiv

¢ Moin3 10k 20

CH1 1@8:1
20.8 Usdiv
DC Fultl

Edge CH1 3
single
-26.0 U

1

Pulse 1

jjror  Mormal

YOROGAUA 3 7 2MS/S 5001/l

D40 Moinz 10k 33 ¢

CH1 166:1
18.9 Urdiv
DC  Full

Edge CH1 %
single
1.9 Y

-

1

Pulse 2a
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YOROGAUA 4 7
i b < < Huin;lﬂk )

50kS/s  20m5fliv

Pulse 2b

[ e

Miok

Normal

CH1 169:1
2.00 Usdiv
DC  Full

Edge CH1 %
single
9.16 U

1

YORDGAWA 30 7

D40 Mainslk 30

506MS/s Z200ns/liv

Pulse 3a

CH1 1@8:1
20.0 Usdiv
DC  Full

Edge CH1 ¥+
Auto
16.2 U

1
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I ; : jiox  Normal
YOKOGAWA 24 ] S508MS/s 500nsiiv

D40 Main3 2.5k D)

CH1 166:1
20.06 Usdiv
DC  Full

Edge CH1 ¥
Auto
29.2 v

1

Pulse 3b

F jrox  Normal
YOROGAWA ] 5k3/5 200nsfliv

D00 Madnz10k >3 !

CH1 100:1
2.00 Ursdiv
DC  Full

Edge CH1 +
single
7.7 U

e

1

Pulse 4
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5.4 Emission of conducted disturbances

5.4.1 Photo documentation of the test set-up

5.4.2 Test method

E.U.T. tested according to Annex 10 of Regulation 10. All /O cables were lifted 50 + 5 mm over the reference

plane. The E.U.T. was placed 50 + 5 mm over the reference plane. The E.U.T. was tested connected to 12 Vdc
and/or to 24Vdc car battery.

5.43 Limits

Positive +75 + 150

Negative -100 - 450

5.44 Test result

Verdict: P JF ON
Kind of test site: Laboratory

Remarks:
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5.45 Test protocol
Test point: DC power supply cable Verdict: Pass
Operation mode: 1
Configuration mode: 1
Remarks: Switch at the input of the LISN
2011,06-14 10:48:35 e N 2011-06-14 16:48:56 m?.miqgs ¥
mméau; 5 %%b o mol:]schimemi., mRuGaug 26 7 e | 13?@2119@.%
5 : 5 SRCMAIRTIEK 3 : : : CH1 166:1 : : : € Maing 10k - 3 T
: : : 5.80 Usdiu : : 5.80 Usdiv
IC_ Full |DC_ Full
Edge CH1 §% Edge CH1 §}
Hormal Normal
738y 2.30 0
WX (CD 13,9500 X (CT) 1T 2500

Hin (C1) -1.25608V

Test point: DC power supply cable
Operation mode: 1

Configuration mode: 1

Remarks: Switch at the output of the LISN

2011-06-/14 10:49:13
YOROGRWA

MNormal
10HS /S 100usAiv

CH1 100:1
5.00 Ursdiv
0C  Full

< Haini 10k > o

s Ltk Loy o
W ekl LA R ) L i

Edge CH1 %
MNormal
730U

Hax (C1) 13.12560
Min (C1) -2z.0B333V

Hin (C1) -208.333mV

Verdict: Pass

————— 10+ Mormal
=" ons s 10034

2011/66,14 16:49:28 e
9

YOKOGAUA 28

T Mainz 10k : 3 CH1 106:1
: i : 3 i H 5.68 Vsdiv
N ORI DU OUUNE R A I S )

YRR 2 BT
i i

Edge CH1 fi
Normal
7.38

i TCL) 1312500
Hin (C1l) -1.84167V
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Equipment Manufacturer Mode!l Serial N°
DC power supply R&S NGSM 32/10 192.0810.31
Electronic switch Zenone ZCN25 480

Oscilloscope Yokogawa DL1740E 27D904989H
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