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0. Testplan / Summary
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Standard: EN 301 489-1

V2.1.1 (2017-02)

Chapter \8.3

Conducted Interference Voltage, DC Input or Output

‘ Basic Standard: EN 55032 +C1

‘2015/2016

Testparameter: |0.15-30 MHz, Class B, AV/QP-Detector

‘Setup ’Port ‘Final Result
BTTEST setup_01 DC passed
WLANCL5 setup_02 DC passed
Chapter \9.2
RF-Electromagnetic Field J Basic Standard: EN 61000-4-3 +A1 +A2 |2006/2008
/2010 *

Testparameter: ‘3 V/m, 1 kHz, 80% AM, 80-6000 MHz, log 1%

‘OP-Mode Setup Port Final Result
BTTEST setup_01 Enclosure passed
WLANCL24 setup_02 Enclosure passed
WLANCL5 setup_02 Enclosure passed

Testparameter: 6 V/m, 1 kHz, 80% AM, 80-6000 MHz, log 1%

OP-Mode Setup Port Final Result
BTSCAN setup_01 Enclosure passed
WLANRX24 setup_02 Enclosure passed
WLANRX5 setup_02 Enclosure passed

Testparameter: ‘6 V/m, 1 kHz, 80% AM, 80-6000 MHz, log

1% (for -19: additional spot frequencies)

‘OP-Mode Setup Port ‘Final Result
GPSRX setup_03 Enclosure ‘passed
Chapter \9.6

Transients, Vehicular env.; Pulse 1 Basic Standard: [ISO 7637-2 ‘2011
Testparameter: ‘12V: Us= -112V; t120.5s; Ri: 10 Ohm; n=10

‘OP-Mode Setup Port Final Result
BTSCAN setup_01 DC passed
BTTEST setup_01 DC passed
GPSRX setup_03 DC passed
WLANCL24 setup_02 DC passed
WLANCL5 setup_02 DC passed
WLANRX24 setup_02 DC passed
WLANRXS5 setup_02 DC passed
Transients, Vehicular env.; Pulse 2a Basic Standard: [ISO 7637-2 2011

Testparameter:

12V: Us=+55V; t1=0.2..5s5; n=10

OP-Mode Setup Port Final Result
BTSCAN setup_01 DC passed
BTTEST setup_01 DC passed
GPSRX setup_03 DC passed
WLANCL24 setup_02 DC passed
WLANCL5 setup_02 DC passed
WLANRX24 setup_02 DC passed
WLANRX5 setup_02 DC passed
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‘Transients, Vehicular env.; Pulse 2b Basic Standard: ISO 7637-2 ‘2011
Testparameter: 12V: Us=+10V; td=0.2..2s; n=10

‘OP-Mode Setup Port Final Result
BTSCAN setup_01 DC passed
BTTEST setup_01 DC passed
GPSRX setup_03 DC passed
WLANCL24 setup_02 DC passed
WLANCL5 setup_02 DC passed
WLANRX24 setup_02 DC passed
WLANRX5 setup_02 DC passed
‘Transients, Vehicular env.; Pulse 3a Basic Standard: [ISO 7637-2 2011
Testparameter: [12V: Us=-165V; 20min.

‘OP-Mode Setup Port Final Result
BTSCAN setup_01 DC passed
BTTEST setup_01 DC passed
GPSRX setup_03 DC passed
WLANCL24 setup_02 DC passed
WLANCL5 setup_02 DC passed
WLANRX24 setup_02 DC passed
WLANRX5 setup_02 DC passed
‘Transients, Vehicular env.; Pulse 3b Basic Standard: ISO 7637-2 2011

Testparameter: |12V: Us=+112V; 20min.
‘OP-Mode Setup Port Final Result
BTSCAN setup_01 DC passed
BTTEST setup_01 DC passed
GPSRX setup_03 DC passed
WLANCL24 setup_02 DC passed
WLANCL5 setup_02 DC passed
WLANRX24 setup_02 DC passed
WLANRX5 setup_02 DC passed

Basic Standard: ISO 7637-2 / 16750-2 2011 / 2012

‘Transients, Vehicular env.; Pulse 4

Testparameter: |12V: Us6=3V; Us=5V; tf=5ms; t6=15ms; tr=100ms; n=10

‘OP-Mode Setup Port Final Result
BTSCAN setup_01 DC passed
BTTEST setup_01 DC passed
GPSRX setup_03 DC passed
WLANCL24 setup_02 DC passed
WLANCL5 setup_02 DC passed
WLANRX24 setup_02 DC passed
WLANRX5 setup_02 DC passed
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* deviation from Standard: for details see chapter 3. Test details

Part 1 of EN 301 489 together with the product related parts 17 (V3.1.1 2017-02) and 19 (V2.1.0 Draft
2017-03) specify the applicable EMC tests, the methods of measurement, the limits and the performance
criteria. In case of differences between these parts, part 17 or 19 takes precedence.

The test plan matrix was proposed by the laboratory based on the available information to cover the relevant
operating modes, applicable ports and EUT sides.

Not all supported operating modes were tested. The focus is on the representative operating modes to cover
radio access technologies and frequency bands.

Tests have been carried out at cable lengths < 3 m. The cable length listed at the port description is the
max. length that influences the test selection.

"

/ -
Responsible for L j/("\ ‘.\ Responsible \! 1 \
Accreditation Scope: ’ for Test Report: £ [ qﬁ« U\-)Dk

7 layers GmbH, Borsigstr. 11
40880 Ratingen, Germany

Phone +49 (0)2102 749 0
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2. Test Object Data

2.1 General EUT Description
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According to applicant's information:

The EUT is a navigation car radio. It has a build AM/FM and DAB tuner as well as
a GPS receiver for navigation purposes and a Bluetooth and WLAN transceiver.
This test report focuses on the BT, WLAN (2.4GHz, 5GHz) and GPS functionality of

the EUT.

Equipment under Test: Car Radio

Type Designation: MIB3 OI

Kind of Device: 2.4 GHz Transceiver (WLAN & BT), 5 GHz WLAN, GPS
(optional) Receiver

Voltage Type: DC

Test Voltage level: 12V

D Grounding with Power Supply

No Grounding
Additional Grounding:

Conducting Surface

Isolating Surface

[ ] Mounting Position defined
Mounting Position not defined

[ | Sensitive to Magnetic Fields

Not Sensitive to Magnetic Fields

D Industrial Environment

Household, light industrial Environment

D Fixed Use
D Portable Use
Vehicular Use

Ports Max. Cable Length (m) ‘ Shielded ‘ Process Guide
Digital 1/0 3 [
Analogue I/O 3 D
DAB 3 D
AM/FM 3 [
usB 3 []
GPS 3 ]
Cable harness incl. DC 3 [] []
Enclosure 0 [] []
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2.2 EUT: Type, S/N, Short Descriptions etc. used in this Test Report

Short Equipment under Test | Type Designation HW Status SW Status Serial No.
Description
EUT A (Code: Car Radio MIB3 OI X07 RO55 YD5-00103.07.1700170153
DE1288000
ad01)
EUT B (Code: Car Radio MIB3 OI X07 R0O55 YD5-00130.06.1700170432
DE1288000
ah01)
EUT C (Code: Car Radio MIB3 OI X07 RO55 YD5-00130.06.1700170128
DE1288000
ai0l)
2.3 Auxiliary Equipment
Short Auxiliary Equipment |Type Designation HW Status SW Status Serial No.
Description
AUX 1 RE Laptop Fujitsu Fujitsu Lifebook 2012-03 Win7 Prof. Engl. DSCK013817
Eseries E781
AUX 2 Power Supply of AUX 1 Fujitsu Ltd. - - 13300281B
PJW1942NA
AUX 3 Display 5G6919606 - - VDD-02410.09.1793926332
AUX 4 LINKSYS WRT 1900 ACS  WLAN Access Point - - 18E1060C507110
AUX 5 GSM/GNSS Antenna External Combi- - - -
Antenna cellular &
GNS "shark finn"
AUX 6 Life Box - - - -
2.4 EUT Setups
Setup No. ‘Combination of EUTs Remarks
setup_01 EUT A + AUX 3 + AUX 5 + AUX 6 representative setup for testing BT.
setup_02 EUT B + AUX 1 + AUX 2 + AUX 4 + representative setup for testing WLAN.
AUX 5 + AUX 6
setup_03 EUT C + AUX 1 + AUX 2 + AUX 3 +  representative setup for testing GPS.

AUX 6
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2.5 Operating Modes

Op. Mode ‘ Description of Operating Modes Remarks

BTSCAN Bluetooth scan mode The EUT is in Bluetooth inquiry and/or page scan mode (receive mode).
BTTEST Bluetooth test mode The EUT is connected to the signalling unit in loop back mode on a
single frequency (2441 MHz) and the BER and/or the PER is monitored.
GPSRX GPS reception The EUT receives a simulated GPS signal (L1 band, 4 satellites
simulated, location: static, satellite positions and time: dynamic).
WLANCL24 WLAN client mode 2.4 GHz The EUT is in WLAN client mode connected to an access point on
frequency 2442 MHz (CH:7).
WLANCL5  WLAN client mode 5 GHz The EUT is in WLAN client mode connected to an access point on
frequency 5785 MHz (CH:157).
WLANRX24 WLAN local RX mode 2.4 GHz The EUT is in WLAN local RX mode on frequency 2442 MHz (CH:7).
WLANRX5  WLAN local RX mode 5 GHz The EUT is in WLAN local RX mode on frequency 5785 MHz (CH:157).

2.6 Performance Criteria

Short Description ‘ Performance Criteria

Remarks

CR Performance criteria for continuous phenomena applied to In general: (EN 301 489-1)
receivers Transients and surges in the vehicular
In general: (EN 301 489-1) environment: For receivers, pulse 3a
- a communication link shall be maintained during and after the  and 3b the performance criteria for
test, continuous phenomena for receivers
- no loss of user control functions or stored data. shall apply.

Bluetooth, WLAN: (EN 301 489-17) GNSS (GPS, GLONASS, Galileo): (EN
- The performance criterion A shall apply. 301 489-19)

- Where the EUT is a transceiver, under no circumstances, shall The correct position shall be displayed
the transmitter operate unintentionally during the test. In and the simulated time shall be
systems using acknowledgement signals, it is recognized that an updated continuously and correctly.
ACK or NACK transmission may occur, and steps

should be taken to ensure that any transmission resulting from

the application of the test is correctly interpreted.

GNSS (GPS, GLONASS, Galileo): (EN301 489-19)

- the maintenance of the EUT memory assessed at the conclusion

of the test

- the ability to receive and store messages at the conclusion of

the test

- during the test no false calls shall occur

- at the conclusion of the test comprising the series of individual

exposures the EUT shall operate as intended with no loss of

functions or stored data (messages), as declared by the

manufacturer.

Criterion A for immunity tests with phenomena of a continuous nature - Bluetooth test mode (BTTEST):
Bluetooth, WLAN: (EN 301 489-17) Bit Error Rate (BER) < 0.1 %,
During test: Packet Error Rate (PER) < 1 %.

- Shall operate as intended. - Bluetooth scan mode (BTSCAN):
- May show degradation of performance (specified by No unintentional transmission.
manufacturer). - WLAN TX Mode (WLANTX):
- Shall be no loss of function. WLAN ping shell not be interrupted.
- Shall be no unintentional transmissions.
After test:
- Shall operate as intended.
- Shall be no degradation of performance (specified by
manufacturer).
- Shall be no loss of function.
- Shall be no loss of stored data or user programmable functions.
Criterion B for immunity tests with phenomena of a transient nature - Bluetooth test mode (BTTEST):

Bluetooth, WLAN: (EN 301 489-17)

During test:

- May show loss of function (one or more).

- May show degradation of performance (specified by

Bit Error Rate (BER) < 0.3 %,

Packet Error Rate (PER) < 3 %.

In the Bluetooth Test Mode, a device
may not automatically re-establish the

manufacturer). link if it was lost. In this case a manual
- No unintentional transmissions. intervention becomes necessary to
After test: activate the test mode and set-up the

- Functions shall be self-recoverable.

- Shall operate as intended after recovering.

- Shall be no degradation of performance (specified by
manufacturer).

- Shall be no loss of stored data or user programmable functions.

link again.

- Bluetooth scan mode (BTSCAN):
No unintentional transmission.

- WLAN TX Mode (WLANTX):
WLAN ping shell not be interrupted.

Test Report Reference: MDE_PREH_1602_EMCa
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Criterion C for immunity tests with power interruptions exceeding a certain  N/A for this EUT / for the performed
time tests.
Bluetooth, WLAN: (EN 301 489-17)
During test:
- May be loss of function (one or more).
After test:
- Functions shall be recoverable by the operator.
- Shall operate as intended after recovering.
- Shall be no degradation of perfomance (specified by
manufacturer).

CcT Performance criteria for continuous phenomena applied to In general: (EN 301 489-1)
transmitters Transients and surges in the vehicular
In general: (EN 301 489-1) environment: For transmitters, pulse
- a communication link shall be maintained during and after the  3a and 3b the performance criteria for
test, continuous phenomena for
- no loss of user control functions or stored data, transmitters shall apply.

- unintentional transmission must not occur in Idle mode.
Bluetooth, WLAN: (EN 301 489-17)

- The performance criterion A shall apply.

- Tests shall be repeated with the EUT in standby mode (if
applicable) to ensure that unintentional transmission does not
occur. In systems using acknowledgement signals, it is
recognized that an ACKnowledgement (ACK) or Not
ACKnowledgement (NACK) transmission may occur, and steps
should be taken to ensure that any transmission resulting from
the application of the test is correctly interpreted.

TR Performance criteria for transient phenomena applied to receivers In general: (EN 301 489-1)
Bluetooth, WLAN: (EN 301 489-17) - Transients and surges in the
- The performance criterion B shall apply, except for voltage dips vehicular environment: For pulses 1,
of 100 ms and voltage interruptions of 5 s duration for which 2a, 2b, and 4 a communication link
performance criteria C shall apply. need not to be maintained during the
GNSS (GPS, GLONASS, Galileo): (EN 301 489-19) EMC exposure and may have to be re-
- the storage of messages in the memory of the EUT at the start established after the test.
of the test. GNSS (GPS, GLONASS, Galileo): (EN
- unintentional responses of the EUT during the test 301 489-19)

- the maintenance of the EUT memory assessed at the conclusion The correct position shall be displayed
of the test and the simulated time shall be
- the ability to receive and store messages at the conclusion of updated correctly.
the test
- during the test no false calls shall occur
- at the conclusion of the test comprising the series of individual
exposures the EUT shall operate as intended with no loss of
functions or stored data (messages), as declared by the
manufacturer.
TT Performance criteria for transient phenomena applied to In general: (EN 301 489-1)

transmitters

Bluetooth, WLAN: (EN 301 489-17)

- The performance criterion B shall apply, except for voltage dips
of 100 ms and voltage interruptions of 5 s duration, for which
performance criteria C shall apply.

- Tests shall be repeated with the EUT in standby mode (if
applicable) to ensure that unintentional transmission does not
occur. In systems using acknowledgement signals, it is
recognized that an acknowledgement (ACK) or not-
acknowledgement (NACK) transmission may occur, and steps
should be taken to ensure that any transmission resulting from
the application of the test is correctly interpreted.

- Transients and surges in the
vehicular environment: For pulses 1,
2a, 2b, and 4 a communication link
need not to be maintained during the
EMC exposure and may have to be re-
established after the test.
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3. Test Details
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3.1 Conducted Interference Voltage, DC Input or Output
Standard: EN 301 489-1 V2.1.1 (2017-02) Basic Standard: EN 55032 +C1 2015/2016
3.1.1 Test Description
The test set-up was realised according to the used basic standard.
The test was performed according to the used basic standard.
For test setup please see chap. Photo Report.
3.1.2 Test Protocol
Temperature: 23 °C Test Setup: Grounding: Signalling device: Airlink
Air Pressure: 1015 hPa Table Top D With Power Supply CMU200 D Cable Connection
Humidity: 32 % D Floorstanding None
L]
Op. Mode ‘ Setup ‘ Port ‘ Test Parameter
BTTEST | setup_01 | DC \ 0.15-30 MHz, Class B, AV/QP-Detector
Diagram Detector Powerline Add. Scan Information Remarks Result
1.03 QP; AV ‘ --> GND |prescan: fast PK/AV; final scan: please see diagram passed
QP/AV detector
1.04 ‘ QP; AV ‘ + -> GND | prescan: fast PK/AV; final scan: please see diagram ‘ passed
QP/AV detector
Remark: 12V
Temperature: 23 °C Test Setup: Grounding: Signalling device: Airlink
Air Pressure: 1015 hPa Table Top D With Power Supply AUX 4 [ ] cable Connection
Humidity: 32 % D Floorstanding None
L]
Op. Mode ‘ Setup ‘ Port ‘ Test Parameter
WLANCLS |  setup_02 | DC \ 0.15-30 MHz, Class B, AV/QP-Detector
Diagram Detector Powerline Add. Scan Information Remarks Result
1.01 QP; AV ‘ + -> GND | prescan: fast PK/AV; final scan: please see diagram passed
QP/AV detector
1.02 ‘ QP; AV ‘ --> GND |prescan: fast PK/AV; final scan: please see diagram passed
QP/AV detector
Remark: 12V
3.1.3 Test result: Conducted Interference Voltage, DC Input or Output
EN 301 489-1 Op. Mode Setup Port Result
BTTEST setup_01 DC passed
WLANCL5 setup_02 DC passed
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3.2 RF-Electromagnetic Field
Standard: EN 301 489-1 V2.1.1 (2017-02) Basic Standard: EN 61000-4-3 +A1 2006/2008
+A2 /2010 *
3.2.1 Test Description
The test set-up was realised according to the used basic standard.
The test was performed according to the used basic standard.
For test setup please see chap. Photo Report.
3.2.2 Test Protocol
Temperature: 22 °C Test Setup: Grounding: Signalling device: D Airlink
Air Pressure: 995 hPa Table Top [ ] with Power Supply - [ ] cable Connection
Humidity: 37 % [] Floorstanding None
[]
Op. Mode Setup Port Test Parameter
BTSCAN setup_01 Enclosure 6 V/m, 1 kHz, 80% AM, 80-6000 MHz, log 1%
Diagram | Radiation to | EUT Pos. Antenna Pol. Reaction of EUT Remarks Result
No.
- bottom side vertical horizontal no reaction recognized none Criterion A
- left side horizontal vertical no reaction recognized none Criterion A
- rear side horizontal horizontal no reaction recognized none Criterion A

Remark: Three sides of the setup were tested using double the fieldstrength. The dwell time at each
frequency was set to 1s.

Temperature: 22 °C Test Setup: Grounding: Signalling device: Airlink
Air Pressure: 995 hPa Table Top D With Power Supply CBT [_] cable Connection
Humidity: 37 % [] Floorstanding None
[]
Op. Mode Setup Port Test Parameter
BTTEST setup_01 Enclosure 3V/m, 1 kHz, 80% AM, 80-6000 MHz, log 1%
Diagram | Radiation to = EUT Pos.  Antenna Pol. Reaction of EUT Remarks Result
No.
- top side vertical horizontal no reaction recognized none Criterion A
- bottom side vertical vertical no reaction recognized none Criterion A
- right side horizontal vertical no reaction recognized none Criterion A
- rear side horizontal vertical no reaction recognized none Criterion A
- left side horizontal horizontal no reaction recognized none Criterion A
- front side horizontal horizontal no reaction recognized none Criterion A

Remark: Six sides of the setup were tested. The dwell time at each frequency was set to 1s.

Temperature: 22 °C Test Setup: Grounding: Signalling device: Airlink
Air Pressure: 1009 hPa Table Top [ ] with Power Supply SMBV100A [ ] cable Connection
Humidity: 30 % L] Floorstanding None
[]
Op. Mode Setup Port Test Parameter
GPSRX setup_03 Enclosure 6 V/m, 1 kHz, 80% AM, 80-6000 MHz, log 1% (for -19: additional spot
frequencies)
Diagram | Radiation to = EUT Pos. Antenna Pol. Reaction of EUT Remarks Result
No.
- bottom side vertical horizontal no reaction recognized none CT/CR
- top side vertical vertical no reaction recognized none CT/CR
- right side horizontal horizontal no reaction recognized none CT/CR
- rear side horizontal horizontal no reaction recognized none CT/CR
- left side horizontal vertical no reaction recognized none CT/CR
- front side horizontal vertical no reaction recognized none CT/CR
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Remark: Six sides of the setup were tested using double the fieldstrength. The dwell time at each frequency

was set to 1s.

Temperature: 22 °C Test Setup: Grounding: Signalling device: Airlink

Air Pressure: 1000 hPa Table Top [ ] with Power Supply AUX 4 [_] cable Connection
Humidity: 36 % D Floorstanding None
Op. Mode Setup Port Test Parameter
WLANCL24 setup_02 Enclosure 3V/m, 1 kHz, 80% AM, 80-6000 MHz, log 1%
Diagram | Radiation to = EUT Pos.  Antenna Pol. Reaction of EUT Remarks Result
No.
- bottom side vertical horizontal no reaction recognized none Criterion A
- left side horizontal vertical no reaction recognized none Criterion A
- front side horizontal vertical no reaction recognized none Criterion A
Remark: Three sides of the setup were tested. The dwell time at each frequency was set to 1s.

Temperature: 22 °C Test Setup: Grounding: Signalling device: Airlink

Air Pressure: 1000 hPa Table Top [ ] with Power Supply AUX 4 [ ] cable Connection
Humidity: 36 % [] Floorstanding None
Op. Mode Setup Port Test Parameter
WLANCL5 setup_02 Enclosure 3V/m, 1 kHz, 80% AM, 80-6000 MHz, log 1%
Diagram | Radiation to = EUT Pos. Antenna Pol. Reaction of EUT Remarks Result
No.
- top side vertical vertical no reaction recognized none Criterion A
- rear side horizontal horizontal no reaction recognized none Criterion A
- right side horizontal horizontal no reaction recognized none Criterion A
Remark: Three sides of the setup were tested. The dwell time at each frequency was set to 1s.

Temperature: 22 °C Test Setup: Grounding: Signalling device: D Airlink

Air Pressure: 1000 hPa Table Top D With Power Supply - [ ] cable Connection
Humidity: 36 % D Floorstanding None
[]
Op. Mode ‘ Setup ‘ Port ‘ Test Parameter
WLANRX24 |  setup_02 | Enclosure \ 6 V/m, 1 kHz, 80% AM, 80-6000 MHz, log 1%
Diagram | Radiation to = EUT Pos. | Antenna Pol. Reaction of EUT Remarks ' Result
No.
- top side vertical horizontal no reaction recognized none Criterion A
- right side horizontal vertical no reaction recognized none Criterion A
- rear side horizontal vertical no reaction recognized none Criterion A
Remark: Three sides of the setup were tested using double the fieldstrength. The dwell time at each

frequency was set to 1s.

Temperature: 22 °C Test Setup: Grounding: Signalling device: D Airlink

Air Pressure: 1000 hPa Table Top [ ] with Power Supply - [ ] cable Connection
Humidity: 36 % L] Floorstanding None
[]
Op. Mode Setup Port Test Parameter
WLANRXS setup_02 Enclosure 6 V/m, 1 kHz, 80% AM, 80-6000 MHz, log 1%
Dia;_:‘jram Radiation to | EUT Pos. | Antenna Pol. Reaction of EUT Remarks ' Result
0.
- bottom side vertical vertical no reaction recognized none Criterion A
- left side horizontal horizontal no reaction recognized none Criterion A
- front side horizontal horizontal no reaction recognized none Criterion A
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Remark: Three sides of the setup were tested using double the fieldstrength. The dwell time at each
frequency was set to 1s.

3.2.3 Test result: RF-Electromagnetic Field

EN 301 489-1 Op. Mode Setup Port Result
BTSCAN setup_01 Enclosure passed

BTTEST setup_01 Enclosure passed

GPSRX setup_03 Enclosure passed

WLANCL24 setup_02 Enclosure passed

WLANCL5 setup_02 Enclosure passed

WLANRX24 setup_02 Enclosure passed

WLANRXS5 setup_02 Enclosure passed
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3.3 Transients, Vehicular env.; Pulse 1

Standard: EN 301 489-1 V2.1.1 (2017-02) Basic Standard: ISO 7637-2 2011

3.3.1 Test Description

The test set-up was realised according to the used basic standard.
The test was performed according to the used basic standard.

3.3.2 Test Protocol

Temperature: 23 °C Test Setup: Grounding: Signalling device: D Airlink
Air Pressure: 1006 hPa [ ] Table Top [ ] with Power Supply - [ ] cable Connection
Humidity: 35 % L] Floorstanding None
[]
Op. Mode Setup Port Test Parameter
BTSCAN setup_01 DC 12V: Us= -112V; t12>0.5s; Ri: 10 Ohm; n=10
Pulse Test Voltage Gen.Input Res. t1 No. of Pulses | Reaction of EUT ' Remarks Result
1 -112V 10 Ohm 0.5s 10 loss of communication EUT goes off and on Criterion B
link, display switches off | during testing, manual

reset of OP-mode
necessary after the test.

Remark: none

Temperature: 23 °C Test Setup: Grounding: Signalling device: Airlink
Air Pressure: 1006 hPa D Table Top D With Power Supply CBT [ ] cable Connection
Humidity: 35 % D Floorstanding None
[]
Op. Mode Setup Port Test Parameter
BTTEST setup_01 DC 12V: Us= -112V; t12>0.5s; Ri: 10 Ohm; n=10
Pulse Test Voltage Gen.Input Res. t1 No. of Pulses Reaction of EUT Remarks Result
1 -112V 10 Ohm 0.5s 10 loss of communication EUT goes off and on Criterion B
link, display switches off | during testing, manual

reset of OP-mode
necessary after the test.

Remark: none

Temperature: 23 °C Test Setup: Grounding: Signalling device: Airlink
Air Pressure: 1007 hPa | Table Top [ ] with Power Supply SMBV100A [ ] cable Connection
Humidity: 29 % [] Floorstanding None
L]
Op. Mode Setup Port Test Parameter
GPSRX setup_03 DC 12V: Us= -112V; t12>0.5s; Ri: 10 Ohm; n=10
Pulse Test Voltage Gen.Input Res. t1 No. of Pulse57 Reaction of EUT ' Remarks Result
1 -112V 10 Ohm 0.5s 10 loss of communication EUT goes off and on TT /TR
link, display switches off | during testing, manual

reset of OP-mode
necessary after the test.

Remark: none

Temperature: 23 °C Test Setup: Grounding: Signalling device: Airlink
Air Pressure: 1006 hPa D Table Top D With Power Supply AUX 4 [ ] cable Connection
Humidity: 35 % D Floorstanding None
L]
Op. Mode ‘ Setup ‘ Port ‘ Test Parameter
WLANCL24 |  setup 02 | DC | 12V: Us= -112V; t1>0.5s; Ri: 10 Ohm; n=10
Pulse Test Voltage Gen.Input Res.v t1 No. of Pulse57 Reaction of EUT - Remarks Result
1 -112V 10 Ohm ‘ 0.5s 10 loss of communication link| EUT goes off and on Criterion B

during testing, manual
reset of OP-mode
necessary after the test.

Remark: none
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Temperature: 23 °C Test Setup: Grounding: Signalling device: Airlink
Air Pressure: 1006 hPa [ ] Table Top [ ] with Power Supply AUX 4 [_] cable Connection
Humidity: 35 % [] Floorstanding None
[
Op. Mode ‘ Setup ‘ Port ‘ Test Parameter
WLANCLS |  setup_02 | DC | 12V: Us= -112V; t1=0.5s; Ri: 10 Ohm; n=10
Pulse \Test VoItage\Gen.Input Res. t1 [ No. of Pulses\ Reaction of EUT Remarks Result
1 ‘ -112Vv ‘ 10 Ohm ‘ 0.5s ’ 10 ‘Ioss of communication link| EUT goes off and on Criterion B

during testing, manual
reset of OP-mode
necessary after the test.

Remark: none

Temperature: 23 °C Test Setup: Grounding: Signalling device: [ ] Airlink
Air Pressure: 1006 hPa [ ] Table Top [ ] with Power Supply - D Cable Connection
Humidity: 37 % [ Floorstanding None
Op. Mode Setup Port Test Parameter
WLANRX24 setup_02 DC 12V: Us= -112V; t12>0.5s; Ri: 10 Ohm; n=10
Pulse Test Voltage Gen.Input Res. t1 No. of Pulses Reaction of EUT Remarks Result
1 -112V 10 Ohm 0.5s 10 loss of communication link| EUT goes off and on Criterion B

during testing, manual
reset of OP-mode
necessary after the test.

Remark: none

Temperature: 23 °C Test Setup: Grounding: Signalling device: D Airlink
Air Pressure: 1006 hPa Table Top [ ] with Power Supply - [ ] cable Connection
Humidity: 37 % L] Floorstanding None
[]
Op. Mode Setup Port Test Parameter
WLANRXS setup_02 DC 12V: Us= -112V; t1>0.5s; Ri: 10 Ohm; n=10
Pulse ‘Test VoItage‘Gen.Input Res. t1 [ No. of Pulsesw Reaction of EUT ' Remarks Result
1 ‘ -112V ‘ 10 Ohm ‘ 0.5s ’ 10 ‘ loss of communication link| EUT goes off and on Criterion B

during testing, manual
reset of OP-mode
necessary after the test.

Remark: none

3.3.3 Test result: Transients, Vehicular env.; Pulse 1

EN 301 489-1 Op. Mode Setup Port Result
BTSCAN setup_01 DC passed

BTTEST setup_01 DC passed

GPSRX setup_03 DC passed

WLANCL24 setup_02 DC passed

WLANCL5 setup_02 DC passed

WLANRX24 setup_02 DC passed

WLANRXS5 setup_02 DC passed
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3.4 Transients, Vehicular env.; Pulse 2a

Standard: EN 301 489-1 V2.1.1 (2017-02) Basic Standard: ISO 7637-2 2011

3.4.1 Test Description

The test set-up was realised according to the used basic standard.
The test was performed according to the used basic standard.

3.4.2 Test Protocol

Temperature: 23 °C Test Setup: Grounding: Signalling device: D Airlink
Air Pressure: 1006 hPa [ ] Table Top [ ] with Power Supply - [ ] cable Connection
Humidity: 35 % L] Floorstanding None
[]
Op. Mode Setup Port Test Parameter
BTSCAN setup_01 DC 12V: Us=+55V; t1=0.2..5s; n=10
Pulse Test Voltage Gen.Input Res. t1 No. of Pulses | Reaction of EUT ' Remarks Result
2a +55V 2 Ohm ‘ 0.2s 10 no reaction recognized ‘ 12V Criterion A

Remark: none

Temperature: 23 °C Test Setup: Grounding: Signalling device: Airlink
Air Pressure: 1006 hPa [ ] Table Top [ ] with Power Supply CBT [ ] cable Connection
Humidity: 35 % [ ] Floorstanding None
[]
Op. Mode Setup Port Test Parameter
BTTEST setup_01 DC 12V: Us=+55V; t1=0.2..5s; n=10
Pulse Test Voltage Gen.Input Res. t1 No. of Pulses Reaction of EUT Remarks Result
2a +55V 2 Ohm ‘ 0.2s 10 no reaction recognized ‘ 12V Criterion A

Remark: none

Temperature: 23 °C Test Setup: Grounding: Signalling device: Airlink
Air Pressure: 1007 hPa ] Table Top [ ] with Power Supply SMBV100A [] cable Connection
Humidity: 29 % D Floorstanding None
L]
Op. Mode Setup Port Test Parameter
GPSRX setup_03 DC 12V: Us=+55V; t1=0.2..5s; n=10
Pulse \Test VoItage\Gen.Input Res. t1 [ No. of Pulses\ Reaction of EUT Remarks | Result \
2a ‘ +55V ‘ 2 Ohm ‘ 0.2s ’ 10 ‘ no reaction recognized ‘ 12V ‘ TT/TR ‘

Remark: none

Temperature: 23 °C Test Setup: Grounding: Signalling device: Airlink
Air Pressure: 1006 hPa [ ] Table Top [ ] with Power Supply AUX 4 [ ] cable Connection
Humidity: 35 % D Floorstanding None
L]
Op. Mode ‘ Setup ‘ Port ‘ Test Parameter
WLANCL24 |  setup_02 | DC | 12V: Us=+55V; t1=0.2..5s; n=10
Pulse Test Voltage Gen.Input Res. t1 No. of Pulses Reaction of EUT Remarks Result
2a +55V 2 Ohm ‘ 0.2s 10 no reaction recognized 12V Criterion A

Remark: none
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Temperature: 23 °C Test Setup: Grounding: Signalling device: Airlink
Air Pressure: 1006 hPa [ ] Table Top [ ] with Power Supply AUX 4 [_] cable Connection
Humidity: 35 % [] Floorstanding None
[
Op. Mode ‘ Setup ‘ Port ‘ Test Parameter
WLANCLS |  setup_02 | DC | 12V: Us=+55V; t1=0.2..5s; n=10
Pulse \Test VoItage\Gen.Input Res. t1 [ No. of Pulses\ Reaction of EUT Remarks Result
2a ‘ +55V ‘ 2 Ohm ‘ 0.2s ’ 10 ‘ no reaction recognized ‘ 12V Criterion A

Remark: none

Temperature: 23 °C Test Setup: Grounding: Signalling device: [ Airlink

Air Pressure: 1006 hPa [ ] Table Top [ ] with Power Supply - [ ] cable Connection

Humidity: 35 % [] Floorstanding None

[]
Op. Mode Setup Port Test Parameter
WLANRX24 setup_02 DC 12V: Us=+55V; t1=0.2..5s; n=10
Pulse Test Voltage/Gen.Input Res. t1 | No. of Pulses Reaction of EUT Remarks Result \

2a +55V 2 Ohm ‘ 0.2s 10 no reaction recognized ‘ 12V Criterion A ‘

Remark: none

Temperature: 23 °C Test Setup: Grounding: Signalling device: D Airlink

Air Pressure: 1006 hPa [ ] Table Top [ ] with Power Supply - [ ] cable Connection

Humidity: 35 % L] Floorstanding None

[]
Op. Mode Setup Port Test Parameter
WLANRXS setup_02 DC 12V: Us=+55V; t1=0.2..5s; n=10
Pulse \Test VoItage\Gen.Input Res. t1 [ No. of Pulses\ Reaction of EUT Remarks | Result \

2a ‘ +55V ‘ 2 Ohm ‘ 0.2s ’ 10 ‘ no reaction recognized 12V ‘ Criterion A ‘

Remark: none

3.4.3 Test result: Transients, Vehicular env.; Pulse 2a

EN 301 489-1 Op. Mode Setup Port Result
BTSCAN setup_01 DC passed

BTTEST setup_01 DC passed

GPSRX setup_03 DC passed

WLANCL24 setup_02 DC passed

WLANCL5 setup_02 DC passed

WLANRX24 setup_02 DC passed

WLANRX5 setup_02 DC passed
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3.5 Transients, Vehicular env.; Pulse 2b

Standard: EN 301 489-1 V2.1.1 (2017-02) Basic Standard: ISO 7637-2 2011

3.5.1 Test Description

The test set-up was realised according to the used basic standard.
The test was performed according to the used basic standard.

3.5.2 Test Protocol

Temperature: 23 °C Test Setup: Grounding: Signalling device: D Airlink
Air Pressure: 1006 hPa [ ] Table Top [ ] with Power Supply - [ ] cable Connection
Humidity: 35 % L] Floorstanding None
[]
Op. Mode Setup Port Test Parameter
BTSCAN setup_01 DC 12V: Us=+10V; td=0.2..2s; n=10
Pulse Test Voltage Gen.Input Res. t1 No. of Pulses | Reaction of EUT ' Remarks Result
2b +10V 0.05 Ohm 2s 10 loss of communication EUT goes off and on Criterion B
link, display switches off | during testing, manual

reset of OP-mode
necessary after the test.

Remark: none

Temperature: 23 °C Test Setup: Grounding: Signalling device: Airlink
Air Pressure: 1006 hPa D Table Top D With Power Supply CBT [ ] cable Connection
Humidity: 35 % D Floorstanding None
[]
Op. Mode Setup Port Test Parameter
BTTEST setup_01 DC 12V: Us=+10V; td=0.2..2s; n=10
Pulse Test Voltage Gen.Input Res. t1 No. of Pulses Reaction of EUT Remarks Result
2b +10V 0.05 Ohm 2s 10 loss of communication EUT goes off and on Criterion B
link, display switches off | during testing, manual

reset of OP-mode
necessary after the test.

Remark: none

Temperature: 23 °C Test Setup: Grounding: Signalling device: Airlink
Air Pressure: 1007 hPa | Table Top [ ] with Power Supply SMBV100A [ ] cable Connection
Humidity: 29 % [] Floorstanding None
L]
Op. Mode Setup Port Test Parameter
GPSRX setup_03 DC 12V: Us=+10V; td=0.2..2s; n=10
Pulse Test Voltage Gen.Input Res. t1 No. of Pulse57 Reaction of EUT ' Remarks Result
2b +10V 0.05 Ohm 2s 10 loss of comunication link, EUT goes off and on TT /TR
display switches off during testing, manual

reset of OP-mode
necessary after the test.

Remark: none

Temperature: 23 °C Test Setup: Grounding: Signalling device: Airlink
Air Pressure: 1006 hPa D Table Top D With Power Supply AUX 4 [ ] cable Connection
Humidity: 35 % D Floorstanding None
L]
Op. Mode ‘ Setup ‘ Port ‘ Test Parameter
WLANCL24 |  setup 02 | DC | 12V: Us=+10V; td=0.2..2s; n=10
Pulse Test Voltage Gen.Input Res.v t1 No. of Pulse57 Reaction of EUT - Remarks Result
2b +10V 0.05 Ohm ‘ 2s 10 loss of communication link| EUT goes off and on Criterion B

during testing, manual
reset of OP-mode
necessary after the test.

Remark: none
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Temperature: 23 °C Test Setup: Grounding: Signalling device: Airlink
Air Pressure: 1006 hPa [ ] Table Top [ ] with Power Supply AUX 4 [_] cable Connection
Humidity: 35 % [] Floorstanding None
[
Op. Mode ‘ Setup ‘ Port ‘ Test Parameter
WLANCLS |  setup_02 | DC | 12V: Us=+10V; td=0.2..2s; n=10
Pulse \Test VoItage\Gen.Input Res. t1 [ No. of Pulses\ Reaction of EUT Remarks Result
2b ‘ +10V ‘ 0.05 Ohm ‘ 2s ’ 10 ‘ loss of communication link | EUT goes off and on Criterion B

during testing, manual
reset of OP-mode
necessary after the test.

Remark: none

Temperature: 23 °C Test Setup: Grounding: Signalling device: [ ] Airlink
Air Pressure: 1006 hPa [ ] Table Top [ ] with Power Supply - D Cable Connection
Humidity: 35 % [ Floorstanding None
[]
Op. Mode Setup Port Test Parameter
WLANRX24 setup_02 DC 12V: Us=+10V; td=0.2..2s; n=10
Pulse Test Voltage Gen.Input Res. t1 No. of Pulses Reaction of EUT Remarks Result
2b +10V 0.05 Ohm 2s 10 loss of communication link | EUT goes off and on Criterion B

during testing, manual
reset of OP-mode
necessary after the test.

Remark: none

Temperature: 23 °C Test Setup: Grounding: Signalling device: D Airlink
Air Pressure: 1006 hPa [ ] Table Top [ ] with Power Supply - [ ] cable Connection
Humidity: 35 % L] Floorstanding None
[]
Op. Mode Setup Port Test Parameter
WLANRXS setup_02 DC 12V: Us=+10V; td=0.2..2s; n=10
Pulse ‘Test VoItage‘Gen.Input Res. t1 [ No. of Pulsesw Reaction of EUT ' Remarks Result
2b ‘ +10V ‘ 0.05 Ohm ‘ 2s ’ 10 ‘ loss of communication link | EUT goes off and on Criterion B

during testing, manual
reset of OP-mode
necessary after the test.

Remark: none

3.5.3 Test result: Transients, Vehicular env.; Pulse 2b

EN 301 489-1 Op. Mode Setup Port Result
BTSCAN setup_01 DC passed

BTTEST setup_01 DC passed

GPSRX setup_03 DC passed

WLANCL24 setup_02 DC passed

WLANCL5 setup_02 DC passed

WLANRX24 setup_02 DC passed

WLANRXS5 setup_02 DC passed
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3.6 Transients, Vehicular env.; Pulse 3a

Standard: EN 301 489-1 V2.1.1 (2017-02) Basic Standard: ISO 7637-2 2011

3.6.1 Test Description

The test set-up was realised according to the used basic standard.
The test was performed according to the used basic standard.

3.6.2 Test Protocol

Temperature: 23 °C Test Setup: Grounding: Signalling device: D Airlink
Air Pressure: 1006 hPa [ ] Table Top [ ] with Power Supply - [ ] cable Connection
Humidity: 35 % L] Floorstanding None
[]
Op. Mode Setup Port Test Parameter
BTSCAN setup_01 DC 12V: Us=-165V; 20min.
Pulse ‘Test Voltage| Test Time ‘ Reaction of EUT Remarks | Result
3a -165V 20 min. no reaction recognized none Criterion A

Remark: none

Temperature: 23 °C Test Setup: Grounding: Signalling device: Airlink
Air Pressure: 1006 hPa [ ] Table Top [ ] with Power Supply CBT [ ] cable Connection
Humidity: 35 % D Floorstanding None
[]
Op. Mode Setup Port Test Parameter
BTTEST setup_01 DC 12V: Us=-165V; 20min.
Pulse Test Voltage Test Time Reaction of EUT Remarks Result
3a -165V 20 min. no reaction recognized none Criterion A

Remark: none

Temperature: 23 °C Test Setup: Grounding: Signalling device: Airlink
Air Pressure: 1007 hPa || Table Top [ ] with Power Supply SMBV100A [ ] cable Connection
Humidity: 29 % D Floorstanding None
L]
Op. Mode Setup Port Test Parameter
GPSRX setup_03 DC 12V: Us=-165V; 20min.
Pulse Test Voltage| Test Time Reaction of EUT Remarks Result
3a -165V 20 min. no reaction recognized none TT /TR

Remark: none

Temperature: 23 °C Test Setup: Grounding: Signalling device: Airlink
Air Pressure: 1006 hPa [ ] Table Top [ ] with Power Supply AUX 4 [ ] cable Connection
Humidity: 35 % [ Floorstanding None
[
Op. Mode ‘ Setup ‘ Port ‘ Test Parameter
WLANCL24 |  setup_02 | DC | 12V: Us=-165V; 20min.
Pulse Test Voltage‘ Test Time Reaction of EUT Remarks Result
3a -165V 20 min. no reaction recognized none Criterion A

Remark: none
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Temperature: 23 °C Test Setup: Grounding:

Airlink

Signalling device:

Air Pressure: 1006 hPa Table Top [ ] with Power Supply AUX 4 [_] cable Connection
Humidity: 35 % [] Floorstanding None
[]
Op. Mode ‘ Setup ‘ Port ‘ Test Parameter
WLANCLS |  setup_02 | DC | 12V: Us=-165V; 20min.
Pulse Test Voltage[ Test Time Reaction of EUT Remarks Result
3a -165V 20 min. no reaction recognized none Criterion A
Remark: none
Temperature: 23 °C Test Setup: Grounding: Signalling device: D Airlink
Air Pressure: 1006 hPa Table Top [ ] with Power Supply - [ ] cable Connection
Humidity: 35 % [] Floorstanding None
[]
Op. Mode Setup Port Test Parameter
WLANRX24 setup_02 DC 12V: Us=-165V; 20min.
Pulse ‘Test Voltage| Test Time Reaction of EUT Remarks | Result
3a -165V 20 min. no reaction recognized none Criterion A
Remark: none
Temperature: 23 °C Test Setup: Grounding: Signalling device: D Airlink
Air Pressure: 1006 hPa D Table Top D With Power Supply - [ ] cable Connection
Humidity: 35 % D Floorstanding None
[]
Op. Mode Setup Port Test Parameter
WLANRXS5 setup_02 DC 12V: Us=-165V; 20min.
Pulse Test Voltage Test Time Reaction of EUT k Remarks Result
3a -165V 20 min. no reaction recognized none Criterion A
Remark: none
3.6.3 Test result: Transients, Vehicular env.; Pulse 3a
EN 301 489-1 Op. Mode Setup Port Result
BTSCAN setup_01 DC passed
BTTEST setup_01 DC passed
GPSRX setup_03 DC passed
WLANCL24 setup_02 DC passed
WLANCL5 setup_02 DC passed
WLANRX24 setup_02 DC passed
WLANRX5 setup_02 DC passed
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3.7 Transients, Vehicular env.; Pulse 3b

Standard: EN 301 489-1 V2.1.1 (2017-02) Basic Standard: ISO 7637-2 2011

3.7.1 Test Description

The test set-up was realised according to the used basic standard.
The test was performed according to the used basic standard.

3.7.2 Test Protocol

Temperature: 23 °C Test Setup: Grounding: Signalling device: D Airlink
Air Pressure: 1006 hPa Table Top [ ] with Power Supply - [ ] cable Connection
Humidity: 35 % L] Floorstanding None
[]
Op. Mode Setup Port Test Parameter
BTSCAN setup_01 DC 12V: Us=+112V; 20min.
Pulse ‘Test Voltage| Test Time ‘ Reaction of EUT Remarks | Result
3b +112V 20 min. no reaction recognized none Criterion A

Remark: none

Temperature: 23 °C Test Setup: Grounding: Signalling device: Airlink
Air Pressure: 1006 hPa [ ] Table Top [ ] with Power Supply CBT [ ] cable Connection
Humidity: 35 % D Floorstanding None
L]
Op. Mode Setup Port Test Parameter
BTTEST setup_01 DC 12V: Us=+112V; 20min.
Pulse Test Voltage Test Time Reaction of EUT Remarks Result
3b +112V 20 min. no reaction recognized none Criterion A

Remark: none

Temperature: 23 °C Test Setup: Grounding: Signalling device: Airlink
Air Pressure: 1007 hPa || Table Top [ ] with Power Supply SMBV100A [ ] cable Connection
Humidity: 29 % D Floorstanding None
L]
Op. Mode Setup Port Test Parameter
GPSRX setup_03 DC 12V: Us=+112V; 20min.
Pulse Test Voltage| Test Time Reaction of EUT Remarks Result
3b +112V 20 min. no reaction recognized none TT /TR

Remark: none

Temperature: 23 °C Test Setup: Grounding: Signalling device: Airlink
Air Pressure: 1006 hPa [ ] Table Top [ ] with Power Supply AUX 4 [ ] cable Connection
Humidity: 35 % [ Floorstanding None
[
Op. Mode ‘ Setup ‘ Port ‘ Test Parameter
WLANCL24 |  setup_02 | DC | 12V: Us=+112V; 20min.
Pulse Test Voltage‘ Test Time Reaction of EUT Remarks Result
3b +112V 20 min. no reaction recognized none Criterion A

Remark: none
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Temperature: 23 °C Test Setup: Grounding: Signalling device: Airlink
Air Pressure: 1006 hPa [ ] Table Top [ ] with Power Supply AUX 4 [_] cable Connection
Humidity: 35 % (] Floorstanding None
[]
Op. Mode ‘ Setup ‘ Port ‘ Test Parameter
WLANCLS |  setup_02 | DC | 12V: Us=+112V; 20min.
Pulse Test Voltage[ Test Time Reaction of EUT Remarks Result
3b +112V 20 min. no reaction recognized none Criterion A
Remark: none
Temperature: 23 °C Test Setup: Grounding: Signalling device: [ Airlink
Air Pressure: 1006 hPa [ ] Table Top [ ] with Power Supply - [ ] cable Connection
Humidity: 35 % LI Floorstanding None
[]
Op. Mode Setup Port Test Parameter
WLANRX24 setup_02 DC 12V: Us=+112V; 20min.
Pulse ‘Test Voltage| Test Time Reaction of EUT Remarks | Result
3b +112V 20 min. no reaction recognized none Criterion A
Remark: none
Temperature: 23 °C Test Setup: Grounding: Signalling device: [ Airlink
Air Pressure: 1006 hPa D Table Top D With Power Supply - [ ] cable Connection
Humidity: 35 % D Floorstanding None
[]
Op. Mode Setup Port Test Parameter
WLANRXS5 setup_02 DC 12V: Us=+112V; 20min.
Pulse Test Voltage Test Time Reaction of EUT k Remarks Result
3b +112V 20 min. no reaction recognized none Criterion A
Remark: none
3.7.3 Test result: Transients, Vehicular env.; Pulse 3b
EN 301 489-1 Op. Mode Setup Port Result
BTSCAN setup_01 DC passed
BTTEST setup_01 DC passed
GPSRX setup_03 DC passed
WLANCL24 setup_02 DC passed
WLANCL5 setup_02 DC passed
WLANRX24 setup_02 DC passed
WLANRX5 setup_02 DC passed
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3.8 Transients, Vehicular env.; Pulse 4
Standard: EN 301 489-1 V2.1.1 (2017-02) Basic Standard: ISO 7637-2 / 16750- 2011 / 2012
2
3.8.1 Test Description
The test set-up was realised according to the used basic standard.
The test was performed according to the used basic standard.
3.8.2 Test Protocol
Temperature: 23 °C Test Setup: Grounding: Signalling device: [ Airlink
Air Pressure: 1006 hPa [ ] Table Top [ ] with Power Supply - D Cable Connection
Humidity: 35 % D Floorstanding None
[]
Op. Mode ‘ Setup ‘ Port ‘ Test Parameter
BTSCAN |  setup 01 | DC \ 12V: Us6=3V; Us=5V; tf=5ms; t6=15ms; tr=100ms; n=10
Vs Va t7 t11 No. of Pulses Reaction of EUT Remarks Result
Us6: 3V Us: 5V | t6: 15ms ‘ tr: 100ms ‘ 10 loss of communication EUT goes off and on Criterion B

link, display switches off | during testing, manual
reset of OP-mode
necessary after the test.

Remark: none

Temperature: 23 °C Test Setup: Grounding: Signalling device: Airlink
Air Pressure: 1006 hPa [ ] Table Top [ ] with Power Supply CBT [ ] cable Connection
Humidity: 35 % [] Floorstanding None
[]
Op. Mode Setup Port Test Parameter
BTTEST setup_01 DC 12V: Us6=3V; Us=5V; tf=5ms; t6=15ms; tr=100ms; n=10
Vs Va t7 t11 No. of Pulses Reaction of EUT Remarks Result
Us6: 3V Us: 5V | t6: 15ms | tr: 100ms 10 loss of communication EUT goes off and on Criterion B

link, display switches off | during testing, manual
reset of OP-mode
necessary after the test.

Remark: none

Temperature: 23 °C Test Setup: Grounding: Signalling device: Airlink
Air Pressure: 1007 hPa [ ] Table Top [ ] with Power Supply SMBV100A [ ] cable Connection
Humidity: 29 % [] Floorstanding None
[]
Op. Mode Setup Port Test Parameter
GPSRX setup_03 DC 12V: Us6=3V; Us=5V; tf=5ms; t6=15ms; tr=100ms; n=10
Vs Va t7 ti1 No. of Pulses \ Reaction of EUT Remarks Result
Us6: 3V Us: 5V t6: 15ms ‘ tr: 100ms ’ 10 ‘ no reaction recognized none TT /TR

Remark: none

Temperature: 23 °C Test Setup: Grounding: Signalling device: Airlink
Air Pressure: 1006 hPa [ ] Table Top [ ] with Power Supply AUX 4 D Cable Connection
Humidity: 35 % [] Floorstanding None
Op. Mode ‘ Setup ‘ Port ‘ Test Parameter
WLANCL24 |  setup_02 | DC \ 12V: Us6=3V; Us=5V; tf=5ms; t6=15ms; tr=100ms; n=10
Vs Va t7 ti1 No. of Pulses \ Reaction of EUT Remarks Result
Us6: 3V Us: 5V t6: 15ms ‘ tr: 100ms ‘ 10 ‘ no reaction recognized none Criterion A

Remark: none
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Temperature: 23 °C Test Setup: Grounding: Signalling device: Airlink
Air Pressure: 1006 hPa [ ] Table Top [ ] with Power Supply AUX 4 [_] cable Connection
Humidity: 35 % [] Floorstanding None
[]
Op. Mode ‘ Setup ‘ Port ‘ Test Parameter
WLANCLS |  setup_02 | DC | 12V: Us6=3V; Us=5V; tf=5ms; t6=15ms; tr=100ms; n=10
Vs Va t7 ti1 No. of Pulses [ Reaction of EUT Remarks \ Result
Us6: 3V Us: 5V t6: 15ms ‘ tr: 100ms ‘ 10 ‘ no reaction recognized none ‘ Criterion A
Remark: none
Temperature: 23 °C Test Setup: Grounding: Signalling device: D Airlink
Air Pressure: 1006 hPa D Table Top D With Power Supply - [ ] cable Connection
Humidity: 35 % [] Floorstanding None
[]
Op. Mode Setup Port Test Parameter
WLANRX24 setup_02 DC 12V: Us6=3V; Us=5V; tf=5ms; t6=15ms; tr=100ms; n=10
Vs Va ‘ t7 ti1 No. of Pulses ‘ Reaction of EUT Remarks Result
Us6: 3V Us: 5V ‘ t6: 15ms ’ tr: 100ms ’ 10 ‘ no reaction recognized none Criterion A
Remark: none
Temperature: 23 °C Test Setup: Grounding: Signalling device: [ Airlink
Air Pressure: 1006 hPa [ ] Table Top [ ] with Power Supply - [ ] cable Connection
Humidity: 35 % L] Floorstanding None
[]
Op. Mode Setup Port Test Parameter
WLANRXS setup_02 DC 12V: Us6=3V; Us=5V; tf=5ms; t6=15ms; tr=100ms; n=10
Vs \ Va \ t7 til No. of Pulses [ Reaction of EUT Remarks ‘ Result
Us6: 3V ‘ Us: 5V ‘ t6: 15ms | tr: 100ms 10 ‘ no reaction recognized none ‘ Criterion A
Remark: none
3.8.3 Test result: Transients, Vehicular env.; Pulse 4
EN 301 489-1 Op. Mode Setup Port Result
BTSCAN setup_01 DC passed
BTTEST setup_01 DC passed
GPSRX setup_03 DC passed
WLANCL24 setup_02 DC passed
WLANCL5 setup_02 DC passed
WLANRX24 setup_02 DC passed
WLANRXS5 setup_02 DC passed
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Manufacturer various Hardware Version

Serial No. Software Version

Equipment Type Serial No. Manufacturer Hardware Software

Antenna mast ASP 1.2/1.8-10kg - Maturo

PAS 2.5-10 kg - Maturo

Controller MCU - Maturo

EUT support table  PTT 1.2x0.8-S - Maturo

Fully Anechoic Room 8.8x4.6x4.1m3 B83117-S40-X191 Albatross Projects

Turn Table TT 1.5 WI - Maturo

Anechoic Chamber (SAC/FAC)

Manufacturer various Hardware Version

Serial No. Software Version

Equipment Type Serial No. Manufacturer Hardware Software

Air Compressor Atlas Copco

(pneumatic)

Controller MCU 961208 Maturo GmbH

EMC Camera CE-CAM/1 CE-SYS

EMC Camera for CCD-400E 0005033 Mitsubishi

observation of EUT

Filter ISDN B84312-C110-E1 Siemens &
Matsushita

Filter telephone B84312-C40-B1 Siemens &

systems / modem Matsushita

Filter Universal 1A B84312-C30-H3 Siemens &
Matsushita

Fully/Semi 10.58x6.38x6.00 Frankonia

AE Chamber m3

Turntable DS 420S 420/573/99 HD GmbH, H. Deisel

Valve Control Unit VE 615P 615/348/99 HD GmbH, H. Deisel

(pneum.)
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Auxiliary Test Equipment

Manufacturer various Hardware Version
Serial No. Software Version
Equipment Type Serial No. Manufacturer Hardware Software
Broadband Resist. 1506A / 93459 LM390 Weinschel
Power Divider N
Broadband Resist. 1515/ 93459 LN673 Weinschel
Power Divider SMA
Digital Multimeter  Fluke 177 86670383 Fluke Europe B.V.
03
Digital Oscilloscope TDS 784C B021311 Tektronix
Fibre optic link FO RS232 Link 181-018 Pontis
Satellite
Fibre optic link FO RS232 Link 182-018 Pontis
Transceiver
1/Q Modulation AMIQ-B1 832085/018 Rohde & Schwarz
Generator
Notch Filter ultra WRCA800/960-6EEK 24 Wainwright
stable
Signal Analyser 26 FSIQ26 840061/005 Rohde & Schwarz
GHz
Spectrum Analyzer FSP3 838164/004 Rohde & Schwarz
9 kHz to 3 GHz

FSP3 836277/011 Rohde & Schwarz
Temperature KWP 120/70 59226012190010 Weiss
Chamber

S-1.2C-B 393/25-1389-27RF Thermotron

VT 4002 58566002150010 Votsch
ThermoHygro Opus10 THI 7482 Lufft Mess- und
Datalogger 03 (8152.00) Regeltechnik GmbH
ThermoHygro_01 430202 Fischer
Click Noise -
Manufacturer Hardware Version
Serial No. Software Version
Equipment Type Serial No. Manufacturer Hardware Software
Four-Line V-Network ESH2-Z5 7A-0261 Rohde & Schwarz
Test Receiver ESCS 30 7A-00235 Rohde & Schwarz
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EMI Conducted Auxiliary Equipment
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Manufacturer various Hardware Version
Serial No. Software Version
Equipment Type Serial No. Manufacturer Hardware Software
Cable "LISN to ESI" RG214 W18.03+W48.03 Huber + Suhner
Coupling- ENY41 100002 Rohde & Schwarz
Decoupling-Network
DC V-Network ESH 3-726 100570 Rohde & Schwarz
ESH 3-Z6 100489 Rohde & Schwarz
Impedance ISN STO8 36292 Teseq
Stabilization
Network
ISN T800 36159 Teseq
ISN T8-Cat6 32187 Teseq
Two-Line V-Network ESH 3-Z5 829996/002 Rohde & Schwarz
ESH 3-Z5 828304/029 Rohde & Schwarz
EMI Radiated Auxiliary Equipment
Manufacturer various Hardware Version
Serial No. Software Version
Equipment Type Serial No. Manufacturer Hardware Software
Antenna Mast4 m AM 4.0 180/11920513 Maturo
Biconical dipole VUBA 9117 9117108 Schwarzbeck
Broadband JS4-18002600-32- 849785 Miteq
Amplifier 18 GHz- 5P
26 GHz
Broadband JS4-00101800-35- 896037 Miteq
Amplifier 30 MHz- 5P
18 GHz
Broadband JS4-00102600-42- 619368 Miteq
Amplifier 30 MHz- 5A
26 GHz
Double-ridged horn HF 906 357357/001 Rohde & Schwarz
HF 906 357357/002 Rohde & Schwarz
HF 907 102444 Rohde & Schwarz
High Pass Filter 4HC1600/12750- 9942011 Trilithic
1.5-KK
5HC2700/12750- 9942012 Trilithic
1.5-KK
5HC3500/18000- 200035008 Trilithic
1.2-KK
Log.-per. Antenna HL 562 Ultralog 100609 Rohde & Schwarz
HL 562 Ultralog 830547/003 Rohde & Schwarz
Loop Antenna HFH2-Z2 829324/006 Rohde & Schwarz
Standard Gain / Model 3160-09 9910-1184 EMCO
Pyramidal Horn
Antenna 26.5 GHz
Tilt device TD1.5-10kg 024/3790709 Maturo
(Rohacell)
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EMI Test System

Manufacturer Rohde&Schwarz Hardware Version
Serial No. Software Version for EN 55022: ES-K1 Ver.
1.71 SP2
Equipment Type Serial No. Manufacturer Hardware Software
EMI Analyzer ESI 26 830482/004 Rohde & Schwarz 3.3 2.08
Signal Generator SMR 20 846834/008 Rohde & Schwarz
Spectrum Analyser FSW43 103779 Rohde & Schwarz
EMS Conducted Test System TS9986
Manufacturer Rohde & Schwarz Hardware Version
Serial No. Software Version EMS-K1 V1.20
Equipment Type Serial No. Manufacturer Hardware Software
100-V Insertion Unit URV5-Z4 829212/015 Rohde & Schwarz
10-V Insertion Unit URV5-Z2 829384/049 Rohde & Schwarz
Attenuator, 20dB 10-A-MFN-20 9823 Biro
Attenuator, 6dB 150-A-FFN-06 9851 Biro
Cable CPPA1 RG214 W61.01+W51.01 Huber + Suhner
(Amplifier to 'CDN")
Calibration Fixture BCICF-4 126 FCC
CDN 50 to 150 CR 100 A 143 Lathi
Ohm adapter
CDN-Adapter 1072.2358.00 Rohde & Schwarz
Short f. Calibration
Coaxial Resistor 100-T-FN 9915 Biro
Coupling- CDN 801-S1 1692 Lathi
Decoupling-Network
ENY41 100002 Rohde & Schwarz
Coupling- CDN 801-M2/M3 948 Lathi
Decoupling-
Network (CDNO1)
Coupling- CDN 801-M2/M3 1723 Lathi
Decoupling-
Network (CDNO02)
Coupling- S1 A4010039 Dr. Hubert
Decoupling-
Network S1 150
kHz-230 MHz
Impedance ISN STO08 36292 Teseq
Stabilization
Network
ISN T800 36159 Teseq
ISN T8-Cat6 32187 Teseq
Passive Impedance 801-150-50-BCI 276 FCC
Adapter
801-150-50-BCI 275 FCC
Power Amplifier BSA 0122-100 994618A Bonn Elektronik
RF Millivoltmeter URV 5 828999/025 Rohde & Schwarz
RF Current Clamp  F-120-9A 127 FCC
(BCI)
RF Current Probe F-52 68 FCC
(BCI)
Signal Generator SMY 01 829552/028 Rohde & Schwarz
SMY 02 829309/018 Rohde & Schwarz
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EMS Radiated Test System
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759981

Manufacturer Rohde & Schwarz Hardware Version
Serial No. Software Version EMS-K1 V1.20
Equipment Type Serial No. Manufacturer Hardware Software
E-Field Probe RSS1006A/LPS1001 10100037 SNO81 Dare!! Instruments
A
E-Field Probe Typ-8 N-0028 Wandel & 8.2 3.00
(for EMR-200) Goltermann
EM Radiation Meter EMR-200 R-0071 Wandel &
Goltermann
Horn Antenna SH800 50043 Satimo
Load Resistor 8141, 2.5 GHz, 250 11737 Bird
50 Ohm w
Log.-per. Antenna HL 046 337201/010 Rohde & Schwarz
HL 562 ULTRALOG 830547/003 Rohde & Schwarz
Milli Voltmeter URY 891852/084 Rohde & Schwarz
Peak Power Sensor NRV-Z32 830914/014 Rohde & Schwarz
50 Ohm
NRV-Z32 830914/013 Rohde & Schwarz
Power Amplifier BBA150 BC250 102404 Rohde & Schwarz
BBA150 D110E100 102445 Rohde & Schwarz
BLMA 1020-25 035360 Bonn
BLMA 2040-20 087106 Bonn
BLWA 0810-160/50 994618B Bonn
Power Sensor NRV-Z1 836219/005 Rohde & Schwarz
NRV-Z1 832279/015 Rohde & Schwarz
Powermeter NRVS 831308/005 Rohde & Schwarz
NRVS 831308/007 Rohde & Schwarz
Pulse Converter TS-CNV 338722/016 Rohde & Schwarz
(for SMY02)
Signal Generator SMB100A 107695 Rohde & Schwarz
SMEO03 836169/049 Rohde & Schwarz
SMP02 829076/017 Rohde & Schwarz

EMS Transient Test Simulator (ISO
7637-2)

UCS 200-N

Manufacturer EM Test Hardware Version

Serial No. see single devices Software Version ISOCONTROL 5.3.1.0
Equipment Type Serial No. Manufacturer Hardware Software
Ultra-Compact UCS 200N50 P1404129963 EM Test Firmware-No.:
Simulator for 000612, V
automotive pulses 2.30a01
Voltage Drop VDS 200N10 P1338124613 EM Test Firmware-No.:
Simulator for 000942, V
automotive pulses 1.20a01
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EMS Transient Test System (IEC UCS 500-M
61000-4-X)
Manufacturer EM Test Hardware Version none
Serial No. see single devices Software Version none
Equipment Type Serial No. Manufacturer Hardware Software
Capacitive coupling HFK
clamp
Coupling network  CNV 508 7A-00231 EM Test
EMC Competence
Center Dsseldorf
ESD Generator + emtest dito + DM1 Dito: AMETEK CTS GmbH Firmware 2.31
Network DM1 P1749209951, (Switzerland)
DM1: P1750211604

ESD Gun P18 0499-40 EM Test
Multi-Tester UCS-500 M4 0499-40 EM Test VvV 1.30 SWN 001284
Single-phase V 4070 C99380 EM Test
transformer

V 4780 S2 0207-24 EM Test
Surge-Generator PSurge 4010 7A-00138 Haefely Trench
EMC Competence
Center Dsseldorf
EUT Audio Monitoring System
Manufacturer Hardware Version
Serial No. Software Version
Equipment Type Serial No. Manufacturer Hardware Software
Audio Analyzer UPL 830768/015 Rohde & Schwarz  B6, B8, B10  2.01
Dual Microphone 5935 2102432 Bruel & Kjaer
Supply
Microphone 4134 2123631 Bruel & Kjaer
Microphone 2669 2152256 Bruel & Kjaer

Preamplifiers
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EUT Digital Signalling System

Manufacturer Hardware Version
Serial No. Software Version
Equipment Type Serial No. Manufacturer Hardware Software
Bluetooth Signalling CBT 100589 Rohde & Schwarz  B55 CBT V4.61
Unit FPGA Digital:
V2.30
FPGA RF:
V3.00
CBT (1153.9000.35) 100302 Rohde & Schwarz  B55 CBT V4.40
FPGA Digital:
V2.24
FPGA RF:
V3.00
Digital Radio CMD 55 831050/020 Rohde & Schwarz B4, B41, B5, 3.55
Communication B6, B61, B19
Tester
GNSS / Broadcast SMBV100A 26001 Rohde & Schwarz  RF- FW
Signalling Unit Board:02.29, 3.01.130.48
Vector Board
09.05
GPS Signalling Unit SMU200A 100912 Rohde & Schwarz  MB: 07.05, FW
FMR: 50.00 02.05.269.77
Signalling Unit for PTW60 100004 Rohde & Schwarz 5.40
Bluetooth Spurious
Emissions
Universal Radio CMU 200 837983/052 Rohde & Schwarz  B11, B21v14, SW: V4.21
Communication B21/2, B41, FW pP1: v8.50
Tester B52v14,
B52/2, B53/2,
B54v14,

B56v14, B66,
B68v3.04, B95

CMU 200 102366 Rohde & Schwarz  B11, B21v14, SW:V4.21/
B21/2, B41, 4.50
B52v14, FW pP1: v8.50

B52/2, B53/2,
B56v14, B66,

B68v3.04
CMW500 149268 Rohde & Schwarz
CMW500 107500 Rohde & Schwarz
Harmonics / Flicker Test System -
Manufacturer Spitzenberger & Spies Hardware Version
Serial No. - Software Version
Equipment Type Serial No. Manufacturer Hardware Software
Flickermeter/Harmo B10 M7095 Spitzenberger &
nic Analyser Spies
Line Impedance - B6279 Spitzenberger &
Simulation System Spies
Power Amplifier EP 1200B B6278 Spitzenberger &
Spies
Variable Oscillator NA / BI B6278 Spitzenberger &
Spies
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Power Magnetic Field -

Manufacturer - Hardware Version
Serial No. - Software Version
Equipment Type Serial No. Manufacturer Hardware Software
Current Source EP 1200/B B6278 Spitzenberger &
Spies
Current Transformer MC 2630 P1534163031 EM Test
(Switzerland) GmbH
Inductive Coil Standard Square 1 7layers GmbH -
Coil im X 1m, 1 Richwol
turn
True RMS Fluke 325 31270091WS Fluke
Clampmeter
Variable Oscillator NA/BI B6278 Spitzenberger &
Spies
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5. Photo Report

Picture 1 : setup for the test "Conducted interference voltage"”, DC

Picture 2 1 setup for the test "RF-electromagnetic field"
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Picture 3 : setup for the test "RF-electromagnetic field", detailed view

Picture 4 1 setup for the test "Vehicular Pulses / Transients and Surges"
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Common Information
Test Description:
Test Standard:
EUT / Setup Code:
Operating Conditions:
Operator Name:
Comment:
Legend:

Tested Port / used LISN:
Termination of other ports:

Test Report

Diagram 1.01

Conducted Emissions
EN 55032
DE1288000ah01
WLAN Client TX 5G
URO

+->GND @ 12V DC

Trace: blue = PK, green = CISPR AV; Star: red or blue = critical
frequency; Rhombus: blue = final QP, green = final CISPR AV

DC => 2 x ESH3-Z6 (CAR-LISN)
N/A

g0
0T
&0 \ ER_BROGE: W-RIC CAR QR ClassB
50+
z ]
m
©
£ 40+
[J)
>
3 1
-
30T
20+
10+
0 } } } +— } } } } } +— } } } |
160k 300 400500 a00 1M 2 M A BM B g 10mM 20k 3084
Frequency in Hz
Final _Result
Frequency QuasiPeak CAverage Limit Margin Meas. Bandwidth Line Corr.
(MHz) (dBuV) (dBpV) (dBuV) (dB) Time (kHz) (dB)
(ms)
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Common Information
Test Description:
Test Standard:
EUT / Setup Code:
Operating Conditions:
Operator Name:
Comment:
Legend:

Tested Port / used LISN:
Termination of other ports:

50 1

0T

Level in dBpV

Diagram 1.02

Conducted Emissions

EN 55032

DE1288000ah01

WLAN Client TX 5G

URO

-->GND @ 12V DC

Trace: blue = PK, green = CISPR AV; Star: red or blue = critical
frequency; Rhombus: blue = final QP, green = final CISPR AV
DC => 2 x ESH3-Z6 (CAR-LISN)

N/A

EB BRO32 W-DC CAR OF ClassB

Final Result

300 400500

a00 1M 2h

M 4 BM B

Frequency in Hz

g 10M 20m 30M

Frequency
(MHz)

QuasiPeak
(dBpv)

CAverage
(dBuV)

Limit
(dBuv)

Margin
(dB)

Meas.

Time
(ms)

Bandwidth
(kHz)

Line

Corr.
(dB)
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Common Information

Test Description:
Test Standard:

EUT / Setup Code:
Operating Conditions:
Operator Name:
Comment:

Legend:

Tested Port / used LISN:

Termination of other ports:

Diagram 1.03

Conducted Emissions
EN 55032
DE1288000ad01

BT Testmode TX, CH78
URO

-->GND @ 12V DC

Trace: blue = PK, green = CISPR AV; Star: red or blue = critical
frequency; Rhombus: blue = final QP, green = final CISPR AV

DC => 2 x ESH3-Z6 (CAR-LISN)
N/A

g0
0T
G0 \ EM_EB032 W-DC CAR_OF ClassB
0T
2 1 *
[oa)
©
E 40+
[5)
>
3 1
-
30T
20T
T .
10+
0 : — : — : |
160k 300 400500 800 1K 2hd 3 4AM BM B g 10M 20M  30M
Freaquency in Hz
Final Result
Frequency QuasiPeak CAverage Limit Margin Meas. Bandwidth Line Corr.
(MHz) (dBuV) (dBpuV) (dBuV) (dB) Time (kHz) (dB)
(ms)
0.750750 14.76 56.00 41.24 | 1000.0 9.000 | Minus 10
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Common Information

Test Description:
Test Standard:

EUT / Setup Code:
Operating Conditions:
Operator Name:
Comment:

Legend:

Tested Port / used LISN:

Termination of other ports:

Diagram 1.04

Conducted Emissions
EN 55032
DE1288000ad01

BT Testmode TX, CH78
URO

+->GND @ 12V DC

Trace: blue = PK, green = CISPR AV; Star: red or blue = critical
frequency; Rhombus: blue = final QP, green = final CISPR AV

DC => 2 x ESH3-Z6 (CAR-LISN)
N/A

a0
0T
Eu_\ ER_BBO32 V-DC CAR_OF Classh
0T
4 | *
0
©
E 40+
[5)
>
3 1
-
30T
20T L
10+
0 : — : — : |
160k 300 400500 800 1K 2hd 3 4M BM B g 10M 208 30M
Freaquency in Hz
Final_Result
Frequency QuasiPeak CAverage Limit Margin Meas. Bandwidth Line Corr.
(MHz) (dBuV) (dBpV) (dBuV) (dB) Time (kHz) (dB)
(ms)
0.750750 19.66 56.00 36.34 | 1000.0 9.000 | Plus 10
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0. Testplan / Summary
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Standard: EN 55032 +C1

2015/2016

Chapter A.2, Table Clause Al1.4 + A4.4

Radiated Interference Field Strength Basic Standard: CISPR 16-2-3 ‘
Testparameter: [30-1000 MHz, Class B, QP-Detector

OP-Mode ‘Setup ’Port ‘Final Result
AM_MF_1kHz setup_01 Enclosure passed
DAB_1kHz setup_01 Enclosure passed
FM_1kHz ‘setup701 ’Enclosure ‘passed
Chapter A.2, Table Clause A5.1 + A5.2

Radiated Interference Field Strength Basic Standard: |CISPR 16-2-3 ’
Testparameter: ‘1—6 GHz, Class B, PK/AV-Detector )

OP-Mode Setup Port Final Result
AM_MF_1kHz setup_01 Enclosure passed
DAB_1kHz setup_01 Enclosure passed
FM_1kHz setup_01 Enclosure passed
Chapter \A.3, Table Clause A13.4

Conducted Interference Voltage, Receiver Port Basic Standard: CISPR 16-2-3 ‘
Testparameter: [30-2150 MHz, Class B, AV/QP-Detector

OP-Mode Setup Port ‘Final Result
FM_1kHz setup_01 AM/FM Antenna ‘passed
Chapter A.3, Table Clause A8.2 + A12.1

Conducted Interference Voltage, Receiver Port Basic Standard: CISPR 16-2-3

Testparameter: ‘0.15-30 MHz, Class B, AV/QP-Detector

OP-Mode Setup Port Final Result
AM_MF_1kHz setup_01 AM/FM Antenna passed
DAB_1kHz setup_01 DAB Antenna passed
Standard: EN 55035 2017
Chapter \5, Table Clause 1.2 + 1.3
RF-Electromagnetic Field Basic Standard: EN 61000-4-3 +Al1 +A2 2006/2008
. /2010 *

Testparameter: ‘3 V/m, 80 MHz - 1000 MHz; 1.8, 2.6, 3.5, 5.0 GHz; 80% AM, log 1%

OP-Mode Setup Port Final Result
AM_MF_400Hz setup_01 Enclosure passed
DAB_440Hz setup_01 Enclosure passed
FM_400Hz setup_01 Enclosure passed

Test Report Reference: MDE_PREH_1602_EMCb
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IChapter ,5, Table Clause 1.4
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ESD Air Discharge

Basic Standard: EN 61000-4-2

12009

Testparameter: up to 8 kV

OP-Mode Setup :Port } Final Result
‘AM_MF_4ODHZ setup_01 Enclosure passed
DAB_440Hz setup_01 Enclosure passed

FM_400Hz setup_01 }Enclosure passed

|ESD Indirect Contact Discharge \ Basic Standard: iEN 61000-4-2 2009
[Testparameter: 4 kv

IED_I;;F__. 'Setup Port ) Final Result
;AM:MF_400HZ ) rsetup_Ol Enclosure - o passed
‘DABJMOHZ isetup_Ol Enclosure passed

FM_400Hz setup_01 Enclosure passed

* deviation from Standard: for details see chapter 3. Test details

This test report focuses on the broadcast receiver functionality of the device (DAB/FM/AM) and not on the RF

functionality (e.g. Bluetooth, WiFi).

EN 55032:2015

Table A4: Requirements for radiated emissions up to 1 GHz

Table A4.4 used: FAR 3 m

Table A5: Requirements for radiated emissions at frequencies above 1 GHz

Table A5.1 used: FAR 3 m (1000 to 3000 MHz)
Table A5.2 used: FAR 3 m (3000 to 6000 MHz)

Responsible for
Accreditation Scope:

bk

Responsible

Test Report Reference: MDE_PREH_1602_EMCb
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1. Administrative Data

1.1 Testing Laboratory
Company Name:

Address:

Laboratory Accreditation No.:

Responsible for Accreditation Scope:

Report Template Version:

1.2 Project Data

Responsible for Test Report:

Date of Test(s):
Date of Report:

No. of Pages in Annex:

1.3 Applicant Data

Company Name:

Address:

Contact Person:

1.4 Manufacturer Data

Company Name:

Address:

Contact Person:

/ layers

A Bureau Veritas Group Company

7layers GmbH

Borsigstr. 11
40880 Ratingen
Germany

DAkkS D-PL-12140-01-00

Dipl.-Ing. Thomas Hoell
Dipl.-Ing. Andreas Petz
Dipl.-Ing. Wolfgang Richter

Dipl.-Ing. Bernhard Retka
Dipl.-Ing. Robert Machulec
Dipl.-Ing. Marco Kullik

2017-02-16

B.Sc. Jens Do6rwald

2018-02-14 to 2018-02-20
2018-03-15

21

Preh Car Connect GmbH

Gewerbepark Merbitz 5
01156 Dresden
Germany

Mr. Christian Stopp

please see applicant data
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2. Test Object Data

2.1 General EUT Description

According to applicant's information:

layers

A Bureau Veritas Group Company

The EUT is a navigation car radio. It has a build AM/FM and DAB tuner as well as
a GPS receiver for navigation purposes and a Bluetooth and WLAN transceiver.
This test report focuses on the broadcast receiver functionality of the EUT.

Equipment under Test: Car Radio

Type Designation: MIB3 OI

Kind of Device: 2.4 GHz Transceiver (WLAN & BT), 5 GHz WLAN, GPS
(optional) Receiver, Broadcast Receiver

Voltage Type: DC

Test Voltage level: 12V

D Grounding with Power Supply

No Grounding
Additional Grounding:

Conducting Surface

Isolating Surface

[ ] Mounting Position defined
Mounting Position not defined

D Sensitive to Magnetic Fields

Not Sensitive to Magnetic Fields

D Industrial Environment

Household, light industrial Environment

] Fixed Use
D Portable Use
Vehicular Use

Ports Max. Cable Length (m) ‘ Shielded ‘ Process Guide
Digital I/0 3 ]
Analogue I/O 3 D
DAB 3 D
AM/FM 3 ]
UsB 3 ]
GPS 3 [
Cable harness incl. DC 3 [] []
Enclosure 0 [] []

Test Report Reference: MDE_PREH_1602_EMCb Page 5 of 26
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2.2 EUT: Type, S/N, Short Descriptions etc. used in this Test Report

Short Equipment under Test | Type Designation HW Status SW Status Serial No.
Description
EUT A (Code: Car Radio MIB3 OI X07 R0O55 YD5-00105.07.1700170010
DE1288000aj0
1)
2.3 Auxiliary Equipment
Short Auxiliary Equipment |Type Designation HW Status SW Status Serial No.
Description
AUX 1 Display 5G0919606 - - 4TU-00126.01.171KL20214
AUX 2 Life Box - - - -
AUX 3 Speaker 1 - - - -
AUX 4 Speaker 2 - - - -
2.4 EUT Setups
Setup No. ‘Combination of EUTs Remarks
setup_01 EUT A + AUX 1 + AUX 2 + AUX 3 + representative setup for testing

AUX 4

Test Report Reference: MDE_PREH_1602_EMCb
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2.5 Operating Modes

Op. Mode ‘ Description of Operating Modes

Remarks

AM_MF_1kHz broadcast receiver AM 999 kHz

AM_MF_400Hz broadcast receiver AM 999 kHz,
SINAD evaluation during EMS radiated

The broadcast receiver is tuned to 999 kHz.

Volume = appr. 50% of maximum

Signal generator SFE 100 (@ 999 kHz, -57.7 dBm, 40 % AM, audio
signal 1 kHz) connected via cable to broadcast receiver tuner port
AM/FM.

The broadcast receiver is tuned to 999 kHz.

Volume = appr. 50% of maximum

Signal generator SMBV100A (@ 999 kHz, -57.7 dBm, 40 % AM, audio
signal 400 Hz) connected via cable to broadcast receiver tuner port
AM/FM.

DAB_1kHz broadcast receiver DAB 202.928 MHz

The broadcast receiver is tuned to 202.928 MHz at 64 kbps.
Volume = appr. 50% of maximum

Signal generator SMBV100A (@ 202.928 MHz, -57.7 dBm, DAB BW
1.536 MHz, audio signal 1 kHz) connected via cable to broadcast
receiver tuner port DAB.

DAB_440Hz broadcast receiver DAB 202.928 MHz,
SINAD evaluation during EMS radiated

FM_1kHz  broadcast receiver FM 98 MHz

The broadcast receiver is tuned to 202.928 MHz at 40 kbps.
Volume = appr. 50% of maximum

Signal generator SMBV100A (@ 202.928 MHz, -57.7 dBm, DAB BW
1.536 MHz, audio signal 440 Hz) connected via cable to broadcast
receiver tuner port DAB.

The broadcast receiver is tuned to 98 MHz.

Volume = appr. 50% of maximum

Signal generator SMBV100A (@ 98 MHz, -57.7 dBm, 60.8 kHz FM
deviation, audio signal 1 kHz) connected via cable to broadcast receiver
tuner port AM/FM.

FM_400Hz broadcast receiver FM 98 MHz
SINAD evaluation during EMS radiated

The broadcast receiver is tuned to 98 MHz.

Volume = appr. 50% of maximum

Signal generator SMBV100A (@ 98 MHz, -57.7 dBm, 60.8 kHz FM
deviation, audio signal 400 Hz) connected via cable to broadcast
receiver tuner port AM/FM.

2.6 Performance Criteria

Short Description ’ Performance Criteria

Remarks

Criterion A for immunity tests with phenomena of a continuous nature SINAD Measurement; the measured

Broadcast receiver (EN 55035):
During test:

- No degradation of performance

SINAD value must be > 12 dB during
the measurement

- No loss of function or change of operating state

After test:
- Operate as intended
- No loss of function

- No degradation of performance

Criterion B for immunity tests with phenomena of a transient nature SINAD Measurement; the measured

Broadcast receiver (EN 55035):
During test:

SINAD value must be > 12 dB before
and after the measurement

- May be loss of function (one or more)

- No unintentional responses
After test:
- Operate as intended

- Lost function(s) shall be self-recoverable

- No degradation of performance

Criterion C for immunity tests with power interruptions exceeding a certain  not applicable for the performed tests

time
Broadcast receiver (EN 55035):
During test:

- May be loss of function (one or more).

After test:

- Functions shall be recoverable by the operator.
- Shall operate as intended after recovering.

Test Report Reference: MDE_PREH_1602_EMCb Page 7 of 26
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3. Test Details
3.1 Conducted Interference Voltage, Receiver Port

Standard: EN 55032 +C1 2015/2016 Basic Standard: CISPR 16-2-3

3.1.1 Test Description
The test set-up was realised according to the used basic standard.
The test was performed according to the used basic standard.
For test setup please see chap. Photo Report.

3.1.2 Test Protocol

Temperature: 23 °C Test Setup: Grounding: Signalling device: D Airlink
Air Pressure: 1007 hPa Table Top L] with Power Supply SMBV100A Cable Connection
Humidity: 30 % D Floorstanding None
[]
Op. Mode ‘ Setup ‘ Port ‘ Test Parameter
AM_MF_1kHz |  setup 01 | AM/FM Antenna | 0.15-30 MHz, Class B, AV/QP-Detector
Diagram Detector Powerline Add. Scan Information Remarks Result
1.02 QP; AV ‘ Asymmetric | prescan: fast peak; final scan: please see diagram passed
QP-detector

Remark: Tested with CDN-S1 - Dr. Hubert

Temperature: 23 °C Test Setup: Grounding: Signalling device: D Airlink
Air Pressure: 1007 hPa Table Top [ ] with Power Supply SMBV100A Cable Connection
Humidity: 30 % L] Floorstanding None
[]

Op. Mode Setup Port Test Parameter

DAB_1kHz setup_01 DAB Antenna 0.15-30 MHz, Class B, AV/QP-Detector

Diagram ‘ Detector Powerline ’ Add. Scan Information Remarks ‘ Result ‘

1.03 ‘ QP; AV Asymmetric | prescan: fast peak; final scan: please see diagram ‘ passed ‘

QP-detector
Remark: Tested with CDN-S1 - Dr. Hubert

Temperature: 25 °C Test Setup: Grounding: Signalling device: [ Airlink
Air Pressure: 1015 hPa Table Top [ ] with Power Supply SFE100 Cable Connection
Humidity: 43 % [] Floorstanding None
[]
Op. Mode Setup Port Test Parameter
FM_1kHz setup_01 AM/FM Antenna 30-2150 MHz, Class B, AV/QP-Detector
Diagram Detector Powerline Add. Scan Information Remarks Result
1.01 Peak Asymmetric | prescan: fast peak; final scan: please see diagram passed
QP-detector
Remark: Tested with 6 dB coupler
3.1.3 Test result: Conducted Interference Voltage, Receiver Port
EN 55032 +C1 Op. Mode Setup Port Result
AM_MF_1kHz setup_01 AM/FM Antenna passed
DAB_1kHz setup_01 DAB Antenna passed
FM_1kHz setup_01 AM/FM Antenna passed
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3.2.1 Test Description
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Radiated Interference Field Strength

Basic Standard: CISPR 16-2-3

The test set-up was realised in a semi anechoic chamber with a measuring distance of 3 m in the frequency range
30 MHz - 1 GHz and above 1 GHz in a fully anechoic chamber with a measuring distance of 3 m according to the

used basic standard.

The test was performed according to the used basic standard.

For test setup please see chap. Photo Report.

3.2.2 Test Protocol

Temperature: 24 °C
Air Pressure: 1010 hPa
Humidity: 32 %

Test Setup: Grounding:
Table Top [ ] with Power Supply
[] Floorstanding None

[ Airlink

Cable Connection

Signalling device:
SMBV100A

[]
Op. Mode Setup Port Test Parameter
AM_MF_1kHz setup_01 Enclosure 1-6 GHz, Class B, PK/AV-Detector
Diagram Add. scan information Remark Result
2.02 scan with Peak and Average detectors please see diagram passed

Temperature: 24 °C
Air Pressure: 1010 hPa
Humidity: 32 %

Test Setup: Grounding:
Table Top [ ] with Power Supply
[] Floorstanding None

[ Airlink

Cable Connection

Signalling device:
SMBV100A

[
Op. Mode Setup ‘ Port ‘ Test Parameter
AM_MF_1kHz ‘ setup_01 ‘ Enclosure ‘ 30-1000 MHz, Class B, QP-Detector
Diagram ‘ Add. scan information Remark ‘ Result
2.01 ‘prescan: peak; final scan: QP-detector please see diagram ‘ passed

Remark: none

Temperature: 24 °C Test Setup: Grounding: Signalling device: D Airlink
Air Pressure: 1010 hPa Table Top [ ] with Power Supply SMBV100A Cable Connection
Humidity: 32 % [] Floorstanding None
[]
Op. Mode Setup Port Test Parameter
DAB_1kHz setup_01 Enclosure 1-6 GHz, Class B, PK/AV-Detector
Diagram Add. scan information Remark Result
2.06 scan with Peak and Average detectors please see diagram passed

Temperature: 24 °C
Air Pressure: 1010 hPa
Humidity: 32 %

Test Setup: Grounding:
Table Top [ ] with Power Supply
[] Floorstanding None

[ Airlink

Cable Connection

Signalling device:
SMBV100A

[]
Op. Mode Setup ‘ Port ‘ Test Parameter
DAB_1kHz setup_01 ‘ Enclosure ‘ 30-1000 MHz, Class B, QP-Detector
Diagram Add. scan information Remark Result
2.05 prescan: fast peak; final scan: QP-detector please see diagram passed

Remark: none

Temperature: 24 °C
Air Pressure: 1010 hPa
Humidity: 32 %

Test Setup: Grounding:
Table Top D With Power Supply
D Floorstanding None

[ ] Airlink

Cable Connection

Signalling device:
SMBV100A

[]
Op. Mode Setup Port Test Parameter
FM_1kHz ‘ setup_01 Enclosure 1-6 GHz, Class B, PK/AV-Detector
Diagram ‘ Add. scan information ‘ Remark ‘ Result ‘
2.04 ‘scan with Peak and Average detectors ‘ please see diagram ‘ passed ‘

Test Report Reference: MDE_PREH_1602_EMCb
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Temperature: 24 °C Test Setup: Grounding: Signalling device: [ ] Airlink
Air Pressure: 1010 hPa Table Top [ ] with Power Supply SMBV100A Cable Connection
Humidity: 32 % [] Floorstanding None
[]
Op. Mode ‘ Setup ‘ Port ‘ Test Parameter
FM_1lkHz |  setup 01 | Enclosure | 30-1000 MHz, Class B, QP-Detector
Diagram Add. scan information Remark Result
2.03 prescan: peak; final scan: QP-detector please see diagram passed
Remark: none
3.2.3 Test result: Radiated Interference Field Strength

EN 55032 +C1 Op. Mode Setup Port Result
AM_MF_1kHz setup_01 Enclosure passed

AM_MF_1kHz setup_01 Enclosure passed

DAB_1kHz setup_01 Enclosure passed

DAB_1kHz setup_01 Enclosure passed

FM_1kHz setup_01 Enclosure passed

FM_1kHz setup_01 Enclosure passed
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Page 10 of 26




layers

A Bureau Veritas Group Company

3.3 ESD Air Discharge

Standard: EN 55035 2017 Basic Standard: EN 61000-4-2 2009

3.3.1 Test Description

The test set-up was realised according to the used basic standard.
The test was performed according to the used basic standard.
For test setup please see chap. Photo Report.

3.3.2 Test Protocol

Temperature: 23 °C Test Setup: Grounding: Signalling device: [ ] Airlink

Air Pressure: 1015 hPa Table Top [ ] with Power Supply SMBV100A Cable Connection

Humidity: 31 % D Floorstanding None

Op. Mode Setup Port Test Parameter
AM_MF_400Hz setup_01 Enclosure up to 8 kV
Test Voltage Reaction of EUT Remarks Result

+2 kV no reaction recognized none Criterion B
+4 kV no reaction recognized none Criterion B
+8 kV no reaction recognized none Criterion B
-2 kv no reaction recognized none Criterion B
-4 kV no reaction recognized none Criterion B
-8 kV no reaction recognized none Criterion B

Remark: none

Temperature: 23 °C Test Setup: Grounding: Signalling device: D Airlink
Air Pressure: 1015 hPa Table Top [ ] with Power Supply SMBV100A Cable Connection
Humidity: 31 % D Floorstanding None
[]
Op. Mode ‘ Setup ‘ Port | Test Parameter
DAB_440Hz ‘ setup_01 ‘ Enclosure ‘ up to 8 kV
Test Voltage Reaction of EUT Remarks Result
+2 kV no reaction recognized none Criterion B
+4 kV no reaction recognized none Criterion B
+8 kV no reaction recognized none Criterion B
-2 kV no reaction recognized none Criterion B
-4 kV no reaction recognized none Criterion B
-8 kv no reaction recognized none Criterion B

Remark: none

Temperature: 23 °C Test Setup: Grounding: Signalling device: D Airlink
Air Pressure: 1015 hPa Table Top L] with Power Supply SMBV100A Cable Connection
Humidity: 31 % D Floorstanding None
[]
Op. Mode ‘ Setup ‘ Port | Test Parameter
FM_400Hz ‘ setup_01 ‘ Enclosure ‘ up to 8 kV
Test Voltage ’ Reaction of EUT Remarks Result
+2 kV no reaction recognized none Criterion B
+4 kV no reaction recognized none Criterion B
+8 kV no reaction recognized none Criterion B
-2 kV no reaction recognized none Criterion B
-4 kV no reaction recognized none Criterion B
-8 kV no reaction recognized none Criterion B

Remark: none
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3.3.3 Test result: ESD Air Discharge

EN 55035 Op. Mode Setup Port Result
AM_MF_400H setup_01 Enclosure passed
z
DAB_440Hz setup_01 Enclosure passed
FM_400Hz setup_01 Enclosure passed
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3.4 ESD Indirect Contact Discharge
Standard: EN 55035 2017 Basic Standard: EN 61000-4-2 2009
3.4.1 Test Description
The test set-up was realised according to the used basic standard.
The test was performed according to the used basic standard.
For test setup please see chap. Photo Report.
3.4.2 Test Protocol
Temperature: 23 °C Test Setup: Grounding: Signalling device: [ ] Airlink
Air Pressure: 1015 hPa Table Top [ ] with Power Supply SMBV100A Cable Connection
Humidity: 31 % D Floorstanding None
Op. Mode Setup Port Test Parameter
AM_MF_400Hz setup_01 Enclosure 4 kv
Test Voltage Reaction of EUT Remarks Result
+4 kV no reaction recognized none Criterion B
-4 kV no reaction recognized none Criterion B
Remark: none

Temperature: 23 °C
Air Pressure: 1015

Test Setup:
hPa Table Top

Grounding:
D With Power Supply

Signalling device:
SMBV100A

[ ] Airlink

Cable Connection

Humidity: 31 % D Floorstanding None
[]
Op. Mode ‘ Setup ‘ Port ‘ Test Parameter
DAB_440Hz ‘ setup_01 ‘ Enclosure ‘ 4 kV
Test Voltage Reaction of EUT Remarks Result
+4 kV no reaction recognized none Criterion B
-4 kV no reaction recognized none Criterion B
Remark: none
Temperature: 23 °C Test Setup: Grounding: Signalling device: D Airlink

Air Pressure: 1015 hPa

Table Top [ ] with Power Supply

SMBV100A

Cable Connection

Humidity: 31 % D Floorstanding None
L]
Op. Mode Setup Port Test Parameter
FM_400Hz setup_01 Enclosure 4 kV
Test Voltage Reaction of EUT Remarks Result
+4 kV no reaction recognized none Criterion B
-4 kV no reaction recognized none Criterion B
Remark: none
3.4.3 Test result: ESD Indirect Contact Discharge
EN 55035 Op. Mode Setup Port Result
AM_MF_400H setup_01 Enclosure passed
z
DAB_440Hz setup_01 Enclosure passed
FM_400Hz setup_01 Enclosure passed
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3.5 RF-Electromagnetic Field
Standard: EN 55035 2017 Basic Standard: EN 61000-4-3 +A1 2006/2008
+A2 /2010 *
3.5.1 Test Description
The test set-up was realised according to the used basic standard.
The test was performed according to the used basic standard.
For test setup please see chap. Photo Report.
3.5.2 Test Protocol
Temperature: 23 °C Test Setup: Grounding: Signalling device: D Airlink
Air Pressure: 1010 hPa Table Top [ ] with Power Supply SMBV100A Cable Connection
Humidity: 30 % [] Floorstanding None
L]
Op. Mode Setup Port Test Parameter
AM_MF_400Hz setup_01 Enclosure 3V/m, 80 MHz - 1000 MHz; 1.8, 2.6, 3.5, 5.0 GHz; 80% AM, log 1%
Diagram | Radiation to | EUT Pos. Antenna Pol. Reaction of EUT Remarks Result
No.
03-01 front side horizontal horizontal please see diagram none Criterion A
03-02 left side horizontal horizontal please see diagram none Criterion A
03-03 rear side horizontal vertical please see diagram none Criterion A
03-04 bottom side vertical vertical please see diagram none Criterion A
Remark: The tested sides of each op-mode complement each other to obtain the complete number of tested

sides and antenna polarisations. The dwell time at each frequency (from 80 MHz up to 1 GHz) was
set to 1s and above 1 GHz the dwell was set to 3s for the spot frequencies.

Temperature: 23 °C Test Setup: Grounding: Signalling device: D Airlink

Air Pressure: 1010 hPa Table Top [ ] with Power Supply SMBV100A Cable Connection
Humidity: 30 % D Floorstanding None
[]

Op. Mode Setup Port Test Parameter

DAB_440Hz setup_01 Enclosure 3V/m, 80 MHz - 1000 MHz; 1.8, 2.6, 3.5, 5.0 GHz; 80% AM, log 1%
Diagram | Radiation to = EUT Pos. Antenna Pol. Reaction of EUT Remarks Result

No.

03-09 rear side horizontal horizontal please see diagram none Criterion A

03-10 right side horizontal vertical please see diagram none Criterion A

03-11 bottom side vertical horizontal please see diagram none Criterion A

03-12 top side vertical vertical please see diagram none Criterion A
Remark: The tested sides of each op-mode complement each other to obtain the complete number of tested

sides and antenna polarisations. The dwell time at each frequency (from 80 MHz up to 1 GHz) was
set to 1s and above 1 GHz the dwell was set to 3s for the spot frequencies.

Temperature: 23 °C Test Setup: Grounding: Signalling device: [ ] Airlink

Air Pressure: 1010 hPa Table Top [ ] with Power Supply SMBV100A Cable Connection
Humidity: 30 % [] Floorstanding None
[]

Op. Mode Setup Port Test Parameter

FM_400Hz setup_01 Enclosure 3 V/m, 80 MHz - 1000 MHz; 1.8, 2.6, 3.5, 5.0 GHz; 80% AM, log 1%
Diagram | Radiation to | EUT Pos. Antenna Pol. Reaction of EUT Remarks Result

No.

03-05 front side horizontal vertical please see diagram none Criterion A

03-06 left side horizontal vertical please see diagram none Criterion A

03-07 right side horizontal horizontal please see diagram none Criterion A

03-08 top side vertical horizontal please see diagram none Criterion A
Remark: The tested sides of each op-mode complement each other to obtain the complete number of tested

sides and antenna polarisations. The dwell time at each frequency (from 80 MHz up to 1 GHz) was
set to 1s and above 1 GHz the dwell was set to 3s for the spot frequencies.
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3.5.3 Test result: RF-Electromagnetic Field

EN 55035 Op. Mode Setup Port Result
AM_MF_400H setup_01 Enclosure passed
z
DAB_440Hz setup_01 Enclosure passed
FM_400Hz setup_01 Enclosure passed
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Manufacturer various Hardware Version

Serial No. Software Version

Equipment Type Serial No. Manufacturer Hardware Software

Antenna mast ASP 1.2/1.8-10kg - Maturo

PAS 2.5-10 kg - Maturo

Controller MCU - Maturo

EUT support table  PTT 1.2x0.8-S - Maturo

Fully Anechoic Room 8.8x4.6x4.1m3 B83117-S40-X191 Albatross Projects

Turn Table TT 1.5 WI - Maturo

Anechoic Chamber (SAC/FAC)

Manufacturer various Hardware Version

Serial No. Software Version

Equipment Type Serial No. Manufacturer Hardware Software

Air Compressor Atlas Copco

(pneumatic)

Controller MCU 961208 Maturo GmbH

EMC Camera CE-CAM/1 CE-SYS

EMC Camera for CCD-400E 0005033 Mitsubishi

observation of EUT

Filter ISDN B84312-C110-E1 Siemens &
Matsushita

Filter telephone B84312-C40-B1 Siemens &

systems / modem Matsushita

Filter Universal 1A B84312-C30-H3 Siemens &
Matsushita

Fully/Semi 10.58x6.38x6.00 Frankonia

AE Chamber m3

Turntable DS 420S 420/573/99 HD GmbH, H. Deisel

Valve Control Unit VE 615P 615/348/99 HD GmbH, H. Deisel

(pneum.)

Test Report Reference: MDE_PREH_1602_EMCb
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Auxiliary Test Equipment

Manufacturer various Hardware Version
Serial No. Software Version
Equipment Type Serial No. Manufacturer Hardware Software
Broadband Resist. 1506A / 93459 LM390 Weinschel
Power Divider N
Broadband Resist. 1515/ 93459 LN673 Weinschel
Power Divider SMA
Digital Multimeter  Fluke 177 86670383 Fluke Europe B.V.
03
Digital Oscilloscope TDS 784C B021311 Tektronix
Fibre optic link FO RS232 Link 181-018 Pontis
Satellite
Fibre optic link FO RS232 Link 182-018 Pontis
Transceiver
1/Q Modulation AMIQ-B1 832085/018 Rohde & Schwarz
Generator
Notch Filter ultra WRCA800/960-6EEK 24 Wainwright
stable
Signal Analyser 26 FSIQ26 840061/005 Rohde & Schwarz
GHz
Spectrum Analyzer FSP3 838164/004 Rohde & Schwarz
9 kHz to 3 GHz

FSP3 836277/011 Rohde & Schwarz
Temperature KWP 120/70 59226012190010 Weiss
Chamber

S-1.2C-B 393/25-1389-27RF Thermotron

VT 4002 58566002150010 Votsch
ThermoHygro Opus10 THI 7482 Lufft Mess- und
Datalogger 03 (8152.00) Regeltechnik GmbH
ThermoHygro_01 430202 Fischer
Click Noise -
Manufacturer Hardware Version
Serial No. Software Version
Equipment Type Serial No. Manufacturer Hardware Software
Four-Line V-Network ESH2-Z5 7A-0261 Rohde & Schwarz
Test Receiver ESCS 30 7A-00235 Rohde & Schwarz
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Manufacturer various Hardware Version
Serial No. Software Version
Equipment Type Serial No. Manufacturer Hardware Software
Cable "LISN to ESI" RG214 W18.03+W48.03 Huber + Suhner
Coupling- ENY41 100002 Rohde & Schwarz
Decoupling-Network
DC V-Network ESH 3-726 100570 Rohde & Schwarz
ESH 3-Z6 100489 Rohde & Schwarz
Impedance ISN STO8 36292 Teseq
Stabilization
Network
ISN T800 36159 Teseq
ISN T8-Cat6 32187 Teseq
Two-Line V-Network ESH 3-Z5 829996/002 Rohde & Schwarz
ESH 3-Z5 828304/029 Rohde & Schwarz
EMI Radiated Auxiliary Equipment
Manufacturer various Hardware Version
Serial No. Software Version
Equipment Type Serial No. Manufacturer Hardware Software
Antenna Mast4 m AM 4.0 180/11920513 Maturo
Biconical dipole VUBA 9117 9117108 Schwarzbeck
Broadband JS4-18002600-32- 849785 Miteq
Amplifier 18 GHz- 5P
26 GHz
Broadband JS4-00101800-35- 896037 Miteq
Amplifier 30 MHz- 5P
18 GHz
Broadband JS4-00102600-42- 619368 Miteq
Amplifier 30 MHz- 5A
26 GHz
Double-ridged horn HF 906 357357/001 Rohde & Schwarz
HF 906 357357/002 Rohde & Schwarz
HF 907 102444 Rohde & Schwarz
High Pass Filter 4HC1600/12750- 9942011 Trilithic
1.5-KK
5HC2700/12750- 9942012 Trilithic
1.5-KK
5HC3500/18000- 200035008 Trilithic
1.2-KK
Log.-per. Antenna HL 562 Ultralog 100609 Rohde & Schwarz
HL 562 Ultralog 830547/003 Rohde & Schwarz
Loop Antenna HFH2-Z2 829324/006 Rohde & Schwarz
Standard Gain / Model 3160-09 9910-1184 EMCO
Pyramidal Horn
Antenna 26.5 GHz
Tilt device TD1.5-10kg 024/3790709 Maturo
(Rohacell)
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Manufacturer Rohde&Schwarz Hardware Version
Serial No. Software Version for EN 55022: ES-K1 Ver.
1.71 SP2
Equipment Type Serial No. Manufacturer Hardware Software
EMI Analyzer ESI 26 830482/004 Rohde & Schwarz 3.3 2.08
Signal Generator SMR 20 846834/008 Rohde & Schwarz
Spectrum Analyser FSW43 103779 Rohde & Schwarz
EMS Conducted Test System TS9986
Manufacturer Rohde & Schwarz Hardware Version
Serial No. Software Version EMS-K1 V1.20
Equipment Type Serial No. Manufacturer Hardware Software
100-V Insertion Unit URV5-Z4 829212/015 Rohde & Schwarz
10-V Insertion Unit URV5-Z2 829384/049 Rohde & Schwarz
Attenuator, 20dB 10-A-MFN-20 9823 Biro
Attenuator, 6dB 150-A-FFN-06 9851 Biro
Cable CPPA1 RG214 W61.01+W51.01 Huber + Suhner
(Amplifier to 'CDN")
Calibration Fixture BCICF-4 126 FCC
CDN 50 to 150 CR 100 A 143 Lathi
Ohm adapter
CDN-Adapter 1072.2358.00 Rohde & Schwarz
Short f. Calibration
Coaxial Resistor 100-T-FN 9915 Biro
Coupling- CDN 801-S1 1692 Lathi
Decoupling-Network
ENY41 100002 Rohde & Schwarz
Coupling- CDN 801-M2/M3 948 Lathi
Decoupling-
Network (CDNO1)
Coupling- CDN 801-M2/M3 1723 Lathi
Decoupling-
Network (CDNO02)
Coupling- S1 A4010039 Dr. Hubert
Decoupling-
Network S1 150
kHz-230 MHz
Impedance ISN STO08 36292 Teseq
Stabilization
Network
ISN T800 36159 Teseq
ISN T8-Cat6 32187 Teseq
Passive Impedance 801-150-50-BCI 276 FCC
Adapter
801-150-50-BCI 275 FCC
Power Amplifier BSA 0122-100 994618A Bonn Elektronik
RF Millivoltmeter URV 5 828999/025 Rohde & Schwarz
RF Current Clamp  F-120-9A 127 FCC
(BCI)
RF Current Probe F-52 68 FCC
(BCI)
Signal Generator SMY 01 829552/028 Rohde & Schwarz
SMY 02 829309/018 Rohde & Schwarz
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759981

Manufacturer Rohde & Schwarz Hardware Version
Serial No. Software Version EMS-K1 V1.20
Equipment Type Serial No. Manufacturer Hardware Software
E-Field Probe RSS1006A/LPS1001 10100037 SNO81 Dare!! Instruments
A
E-Field Probe Typ-8 N-0028 Wandel & 8.2 3.00
(for EMR-200) Goltermann
EM Radiation Meter EMR-200 R-0071 Wandel &
Goltermann
Horn Antenna SH800 50043 Satimo
Load Resistor 8141, 2.5 GHz, 250 11737 Bird
50 Ohm w
Log.-per. Antenna HL 046 337201/010 Rohde & Schwarz
HL 562 ULTRALOG 830547/003 Rohde & Schwarz
Milli Voltmeter URY 891852/084 Rohde & Schwarz
Peak Power Sensor NRV-Z32 830914/014 Rohde & Schwarz
50 Ohm
NRV-Z32 830914/013 Rohde & Schwarz
Power Amplifier BBA150 BC250 102404 Rohde & Schwarz
BBA150 D110E100 102445 Rohde & Schwarz
BLMA 1020-25 035360 Bonn
BLMA 2040-20 087106 Bonn
BLWA 0810-160/50 994618B Bonn
Power Sensor NRV-Z1 836219/005 Rohde & Schwarz
NRV-Z1 832279/015 Rohde & Schwarz
Powermeter NRVS 831308/005 Rohde & Schwarz
NRVS 831308/007 Rohde & Schwarz
Pulse Converter TS-CNV 338722/016 Rohde & Schwarz
(for SMY02)
Signal Generator SMB100A 107695 Rohde & Schwarz
SMEO03 836169/049 Rohde & Schwarz
SMP02 829076/017 Rohde & Schwarz

EMS Transient Test Simulator (ISO
7637-2)

UCS 200-N

Manufacturer EM Test Hardware Version

Serial No. see single devices Software Version ISOCONTROL 5.3.1.0
Equipment Type Serial No. Manufacturer Hardware Software
Ultra-Compact UCS 200N50 P1404129963 EM Test Firmware-No.:
Simulator for 000612, V
automotive pulses 2.30a01
Voltage Drop VDS 200N10 P1338124613 EM Test Firmware-No.:
Simulator for 000942, V
automotive pulses 1.20a01
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EMS Transient Test System (IEC UCS 500-M
61000-4-X)
Manufacturer EM Test Hardware Version none
Serial No. see single devices Software Version none
Equipment Type Serial No. Manufacturer Hardware Software
Capacitive coupling HFK
clamp
Coupling network  CNV 508 7A-00231 EM Test
EMC Competence
Center Dsseldorf
ESD Generator + emtest dito + DM1 Dito: AMETEK CTS GmbH Firmware 2.31
Network DM1 P1749209951, (Switzerland)
DM1: P1750211604

ESD Gun P18 0499-40 EM Test
Multi-Tester UCS-500 M4 0499-40 EM Test VvV 1.30 SWN 001284
Single-phase V 4070 C99380 EM Test
transformer

V 4780 S2 0207-24 EM Test
Surge-Generator PSurge 4010 7A-00138 Haefely Trench
EMC Competence
Center Dsseldorf
EUT Audio Monitoring System
Manufacturer Hardware Version
Serial No. Software Version
Equipment Type Serial No. Manufacturer Hardware Software
Audio Analyzer UPL 830768/015 Rohde & Schwarz  B6, B8, B10  2.01
Dual Microphone 5935 2102432 Bruel & Kjaer
Supply
Microphone 4134 2123631 Bruel & Kjaer
Microphone 2669 2152256 Bruel & Kjaer

Preamplifiers
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EUT Digital Signalling System

Manufacturer Hardware Version
Serial No. Software Version
Equipment Type Serial No. Manufacturer Hardware Software
Bluetooth Signalling CBT 100589 Rohde & Schwarz  B55 CBT V4.61
Unit FPGA Digital:
V2.30
FPGA RF:
V3.00
CBT (1153.9000.35) 100302 Rohde & Schwarz  B55 CBT V4.40
FPGA Digital:
V2.24
FPGA RF:
V3.00
Digital Radio CMD 55 831050/020 Rohde & Schwarz B4, B41, B5, 3.55
Communication B6, B61, B19
Tester
GNSS / Broadcast SMBV100A 26001 Rohde & Schwarz  RF- FW
Signalling Unit Board:02.29, 3.01.130.48
Vector Board
09.05
GPS Signalling Unit SMU200A 100912 Rohde & Schwarz  MB: 07.05, FW
FMR: 50.00 02.05.269.77
Signalling Unit for PTW60 100004 Rohde & Schwarz 5.40
Bluetooth Spurious
Emissions
Universal Radio CMU 200 837983/052 Rohde & Schwarz  B11, B21v14, SW: V4.21
Communication B21/2, B41, FW pP1: v8.50
Tester B52v14,
B52/2, B53/2,
B54v14,

B56v14, B66,
B68v3.04, B95

CMU 200 102366 Rohde & Schwarz  B11, B21v14, SW:V4.21/
B21/2, B41, 4.50
B52v14, FW pP1: v8.50

B52/2, B53/2,
B56v14, B66,

B68v3.04
CMW500 149268 Rohde & Schwarz
CMW500 107500 Rohde & Schwarz
Harmonics / Flicker Test System -
Manufacturer Spitzenberger & Spies Hardware Version
Serial No. - Software Version
Equipment Type Serial No. Manufacturer Hardware Software
Flickermeter/Harmo B10 M7095 Spitzenberger &
nic Analyser Spies
Line Impedance - B6279 Spitzenberger &
Simulation System Spies
Power Amplifier EP 1200B B6278 Spitzenberger &
Spies
Variable Oscillator NA / BI B6278 Spitzenberger &
Spies
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Power Magnetic Field -

Manufacturer - Hardware Version
Serial No. - Software Version
Equipment Type Serial No. Manufacturer Hardware Software
Current Source EP 1200/B B6278 Spitzenberger &
Spies
Current Transformer MC 2630 P1534163031 EM Test
(Switzerland) GmbH
Inductive Coil Standard Square 1 7layers GmbH -
Coil im X 1m, 1 Richwol
turn
True RMS Fluke 325 31270091WS Fluke
Clampmeter
Variable Oscillator NA/BI B6278 Spitzenberger &
Spies
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5. Photo Report

Picture 1 : setup for the test "RF-electromagnetic field"

Picture 2 1 setup for the test "RF-electromagnetic field", detailed view
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Picture 3 : setup for the test "Radiated Interference Field Strength”, 30 MHz to 6000 MHz

Picture 4 1 setup for the test "Conducted interference voltage"
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Picture 5 1 setup for the test "Conducted interference voltage”

Air Discharge
-

O O

Picture 6 1 setup for the test "ESD Air Discharge"
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Common Information
Test Description:
Test Standard:
EUT / Setup Code:
Operating Conditions:
Operator Name:
Comment:

50

48

Diagram 1.01

Conducted Emissions
EN55032 Class B
DE1288000aj01

FM 98MHz, 1kHz sine
SCH

Tested in Radiolab

EN303345 1.7.1

46

a4

42

40

38

36

34

Level in dBuVv

73.650000 MHz
30.850 dBuvV

\V,

32

30

28

26

24

22

\

97.900000 MHz
41.623 dBpV

20

30M 50 60

Final Result

200 300 400 500

Frequency inHz

800 1G

QuasiPeak
(dBpVv)

Frequency
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CAverage
(dBpv)

Limit
(dBuV)

Bandwidth
(kHz)

Meas.
Time
(ms)

Margin
(dB)

Line

Comm
ent

Corr.
(dB)
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Diagram 1.02

Common Information

Test Description: Conducted Emissions
Test Standard: EN55032 Class B
EUT / Setup Code: DE1288000aj01
Operating Conditions: AM 999kHz, 1kHz sine
Operator Name: MER
Comment: powered 13 V DC
Legend: Curve: blue = PK, green = AV
90T
BD-?\\\\\\s\\\\\\\
1 ErLEERIE. NSAsammetric. Q. ClassB
0T
60T
> T
@ 50
©
s 4
o
3 40t
)
304
20T
10+
0+—t - f ——t———— t !
150k 300 400500 800 1k 2k 3k 4k M B 8 10M 20M 30mM
Frequency in Hz
Final Result
Frequency QuasiPeak CAverage Limit Margin Meas. Bandwidth Line Corr. | Comm
(MHz) (dBpV) (dBuV) (dBpV) (dB) Time (kHz) (dB) ent

(ms)
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Diagram 1.03

Common Information

Test Description: Conducted Emissions
Test Standard: EN55032 Class B
EUT / Setup Code: DE1288000aj01
Operating Conditions: DAB 202.928MHz
Operator Name: SAL
Comment: powered 13 V DC
Legend: Curve: blue = PK, green = AV
90T
BD-?\\\\\\s\\\\\\\
1 ErLEERIE. NSAsammetric. Q. ClassB
0T
60T
S T
@ 504
©
s 4
o
3 40t
)
30+
20T
10+
0+—t - f ————+—+— t !
150k 300 400500 800 1k 2k 3k 4k M B 8 10M 20M 30mM
Frequency in Hz
Final Result
Frequency QuasiPeak CAverage Limit Margin Meas. Bandwidth Line Corr. | Comm
(MHz) (dBpV) (dBuV) (dBpV) (dB) Time (kHz) (dB) ent

(ms)
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Common Information
Test Description:
Standard:

EUT:
Operating Conditions:
Operator Name:

Diagram 2.01

Radiated Emissions in FAR at 3 m
EN55032 Class B

DE1288000aj01

AM MF; 999 kHz; 1 kHz AF; Volume: 50 %
ASO

Comment: powered 12 V DC
Legend: Curve: blue = PK, Star = critical freq., Rhombus: blue = final QP
B0
heT
b0
45T
+ ElLBR037 ClassB. COFE3m
40-:\|
e 4
- 35--
=]
S
< 307
3 4
& o5
20T
16
10+
5__
1] t t t —t } } } } } } —t |
30M 50 &0 g0 100M 200 300 400 500 001G
Freguency in Hz
Critical_Fregs
Frequency MaxPeak Limit Margin | Meas. | Bandwidth | Height | Pol | Azimuth | Corr.
(MHz) (dBuV/im) | (dBuV/m) (dB) Time (kHz) (cm) (deg) (dB/
(ms) m)
Final_Result
Frequency QuasiPeak Limit Margin | Meas. | Bandwidth | Height | Pol | Azimuth | Corr.
(MHz) (dBuVim) | (dBuV/m) (dB) Time (kHz) (cm) (deg) (dB/
(ms) m)
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Diagram 2.02

Common Information

Test Description: Radiated Emissions 1-6 GHz in FAR at 3 m

Standard: EN55032 Class B

EUT: DE1288000aj01

Operating Conditions: AM MF; 999 kHz; 1 kHz AF; Volume: 50 %

Operator Name: ASO

Comment: powered 12 V DC

Legend: Curve: blue = PK, green = AV, Star = critical freq., Rhombus: blue =

final PK, green = final CAV

+ EM.BEO3E. ClassB- Feakimdm

70

B0

50

40

Level in dBuV/m

0

20+

10+

n } } } } i
1G 2G 3G 4G 5G BG

Frequency in Hz

Critical_Freqgs

Frequency MaxPeak Average Limit Margin | Meas. | Bandwidth | Height | Pol Azimuth | Corr.
(MHz) (dBuV/im) | (dBuV/im) | (dBuV/m) (dB) Time (kHz) (cm) (deg) (dB/
(ms) m)

Final_Result

Frequency MaxPeak | CAverage Limit Margin | Meas. | Bandwidth | Height | Pol | Azimuth | Corr.
(MHz) (dBuVim) | (dBuV/im) | (dBuVim) (dB) Time (kHz) (cm) (deg) (dB/
(ms) m)
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Common Information
Test Description:
Standard:

EUT:
Operating Conditions:
Operator Name:

Diagram 2.03

Radiated Emissions in FAR at 3 m
EN55032 Class B

DE1288000aj01

FM; 98 MHz; 1 kHz AF; Volume: 50 %
ASO

Comment: powered 12 V DC
Legend: Curve: blue = PK, Star = critical freq., Rhombus: blue = final QP
B0
heT
b0
45T
+ ElLBR037 ClassB. COFE3m
40-:\|
e 4
- 35--
=]
S
< 307
3 4
& o5
20T
16
10+
5__
1] t t t —t } } } } } } —t |
30M 50 &0 g0 100M 200 300 400 500 001G
Freguency in Hz
Critical_Fregs
Frequency MaxPeak Limit Margin | Meas. | Bandwidth | Height | Pol | Azimuth | Corr.
(MHz) (dBuV/im) | (dBuV/m) (dB) Time (kHz) (cm) (deg) (dB/
(ms) m)
Final_Result
Frequency QuasiPeak Limit Margin | Meas. | Bandwidth | Height | Pol | Azimuth | Corr.
(MHz) (dBuVim) | (dBuV/m) (dB) Time (kHz) (cm) (deg) (dB/
(ms) m)
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Diagram 2.04

Common Information

Test Description: Radiated Emissions 1-6 GHz in FAR at 3 m

Standard: EN55032 Class B

EUT: DE1288000aj01

Operating Conditions: FM; 98 MHz; 1 kHz AF; Volume: 50 %

Operator Name: ASO

Comment: powered 12 V DC

Legend: Curve: blue = PK, green = AV, Star = critical freq., Rhombus: blue =

final PK, green = final CAV

+ EM.BEO3E. ClassB- Feakimdm
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50
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0

20+

10+

n } } } } i
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(MHz) (dBuV/im) | (dBuV/im) | (dBuV/m) (dB) Time (kHz) (cm) (deg) (dB/
(ms) m)

Final_Result

Frequency MaxPeak | CAverage Limit Margin | Meas. | Bandwidth | Height | Pol | Azimuth | Corr.
(MHz) (dBuVim) | (dBuV/im) | (dBuVim) (dB) Time (kHz) (cm) (deg) (dB/
(ms) m)
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Common Information
Test Description:
Standard:

EUT:
Operating Conditions:
Operator Name:

Diagram 2.05

Radiated Emissions in FAR at 3 m

EN55032 Class B

DE1288000aj01

DAB; 202.928 MHz; 1 kHz AF; 64 kbps; Volume: 50 %
ASO

Comment: powered 12 V DC
Legend: Curve: blue = PK, Star = critical freq., Rhombus: blue = final QP
B0
heT
b0
45T
+ ElLBR037 ClassB. COFE3m
40-:\|
e 4
- 35--
=]
S
g 30T
3 4
& o5t
20T
16
10+
5__
1] t t t —t } } } } } } —t |
30M 50 &0 g0 100M 200 300 400 500 001G
Freguency in Hz
Critical_Fregs
Frequency MaxPeak Limit Margin | Meas. | Bandwidth | Height | Pol | Azimuth | Corr.
(MHz) (dBuV/im) | (dBuV/m) (dB) Time (kHz) (cm) (deg) (dB/
(ms) m)
Final_Result
Frequency QuasiPeak Limit Margin | Meas. | Bandwidth | Height | Pol | Azimuth | Corr.
(MHz) (dBuVim) | (dBuV/m) (dB) Time (kHz) (cm) (deg) (dB/
(ms) m)
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Diagram 2.06

Common Information

Test Description: Radiated Emissions 1-6 GHz in FAR at 3 m

Standard: EN55032 Class B

EUT: DE1288000aj01

Operating Conditions: DAB; 202.928 MHz; 1 kHz AF; 64 kbps; Volume: 50%

Operator Name: ASO

Comment: powered 12 V DC

Legend: Curve: blue = PK, green = AV, Star = critical freq., Rhombus: blue =

final PK, green = final CAV

+ EM.BEO3E. ClassB- Feakimdm
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(MHz) (dBuV/im) | (dBuV/im) | (dBuV/m) (dB) Time (kHz) (cm) (deg) (dB/
(ms) m)

Final_Result

Frequency MaxPeak | CAverage Limit Margin | Meas. | Bandwidth | Height | Pol | Azimuth | Corr.
(MHz) (dBuVim) | (dBuV/im) | (dBuVim) (dB) Time (kHz) (cm) (deg) (dB/
(ms) m)
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Common Information
Test Description:
EUT / Setup Code:
Operating Conditions:
Operator Name:
Comment:

Imm Level in V/im

Diagram 03-01

Radiated Immunity, EN 61000-4-3, EN55035 - SINAD

DE1288000aj01

AM-MF 999 kHz, 400 Hz sine @ AM/FM Port

URO

front side, EUT horizontal, antenna horizontal

5.000000000 GHz
2.982 Wim

Targetggsel

n t
a0k 1008

SINAD Ch.1indB
ra
o

200 300 400 500 800 1G 2G
Frequency in Hz

A 4

5.000000000 GHz
40.236 dB

Poogo L it line

n f
Gor100M

200 300 400 500 600 1G 2G

Frequency in Hz
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Diagram 03-02

Common Information
Test Description: Radiated Immunity, EN 61000-4-3, EN55035 - SINAD
EUT / Setup Code: DE1288000aj01
Operating Conditions: AM-MF 999 kHz, 400 Hz sine @ AM/FM Port
Operator Name: URO
Comment: left side, EUT horizontal, antenna horizontal

1 5.000000000 GHz
4t 2.973 Wim

Imm Level in V/im

Tarcetggsel

3 2ty WAy U SUS ST

I:I 1 1 1 1 1 1 1 1 1 1 1 1 1 1

a0k 1008 200 300 400 500 800 1G 2G G 4G BG BG

Frequency in Hz

v

4 5.000000000 GHz
35+ 40.400 dB

SINAD Ch.1indB
ra
o

Poogo L it line

0+— — : —t—t—

Gor100M 200 300 400 500 600 1G 2G 3G 4G 5G BG

Frequency in Hz
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Common Information

Test Description:
EUT / Setup Code:

Operating Conditions:

Operator Name:
Comment:

Imm Level in V/im

Diagram 03-03

Radiated Immunity, EN 61000-4-3, EN55035 - SINAD
DE1288000aj01

AM-MF 999 kHz, 400 Hz sine @ AM/FM Port

URO

rear side, EUT horizontal, antenna vertical

5.000000000 GHz
2.991 Wim

Tar cetggsel

I:I 1

a0k 1008

300 400 500

800 1G 2G 3G 4G BG BG
Frequency in Hz

4[] AMASAA AN AN A AAM AN AMA AP A AN S \_/——’

SINAD Ch.1indB
ra
o

5.000000008 GHz
40.373.dB

Poogo L it line

I:I 1

Gor100M

300 400 500 600 1G 2G 3G 4G 5G BG

Frequency in Hz
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Diagram 03-04

Common Information
Test Description: Radiated Immunity, EN 61000-4-3, EN55035 - SINAD
EUT / Setup Code: DE1288000aj01
Operating Conditions: AM-MF 999 kHz, 400 Hz sine @ AM/FM Port
Operator Name: URO
Comment: bottom side, EUT vertical, antenna vertical

5.000000000 GHz
2.991 Wim

Imm Level in V/im

Tar etggsel

I:I 1 1 1 1 1 1 1 1 1 1 1 1 1 1

a0k 1008 200 300 400 500 800 1G 2G G 4G BG BG

Frequency in Hz

T 5000000000 GHz
35T 39.667 dB

SINAD Ch.1indB
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o

Poogo L it line

0+— — : —t—t—

Gor100M 200 300 400 500 600 1G 2G 3G 4G 5G BG

Frequency in Hz

Annex to Test Report MDE PREH 1602 EMCb Page 13 of 21



Common Information
Test Description:
EUT / Setup Code:
Operating Conditions:
Operator Name:
Comment:

Imm Level in V/im

Diagram 03-05

Radiated Immunity, EN 61000-4-3, EN55035 - SINAD
DE1288000aj01

FM 98 MHz, 400 Hz sine @ AM/FM Port

URO

front side, EUT horizontal, antenna vertical

5.000000000 GHz
2.991 Wim

Tar etggsel

n t
a0k 1008

SINAD Ch.1indB
ra
o

300 400 500

800 1G 2G G 4G BG BG

Frequency in Hz

5.000000000 GHz
33.747 dB

P MAMAR AN FAAAA A AN AN A ANV \ 4

Poogo L it line

n f
Gor100M

300 400 500 600 1G 2G 3G 4G 5G BG

Frequency in Hz
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Diagram 03-06

Common Information

Test Description:
EUT / Setup Code:
Operating Conditions:
Operator Name:
Comment:

Imm Level in V/im

SINAD Ch.1indB

DE1288000aj01

FM 98 MHz, 400 Hz sine @ AM/FM Port
URO

left side, EUT horizontal, antenna vertical

Radiated Immunity, EN 61000-4-3, EN55035 - SINAD

5.000000000 GHz
2.988 Wim

Tar etggsel

A
B n e amad o) W VAR o=

0 } } } } ——+—+ } }
B0kA 100K 200 300 400 500 800 1G 2G
Frequency in Hz

5000000000 GHz
33453 dB

Bl TV ST WS SV VNS N e AT TN S,

Poogo L it line

0+— : —t :

Gor100M 200 300 400 500 600 1G 2G

Frequency in Hz
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Diagram 03-07

Common Information

Test Description:
EUT / Setup Code:
Operating Conditions:
Operator Name:
Comment:

Imm Level in V/im

SINAD Ch.1indB

DE1288000aj01
FM 98 MHz, 400 Hz sine @ AM/FM Port
URO

Radiated Immunity, EN 61000-4-3, EN55035 - SINAD

right side, EUT horizontal, antenna horizontal

5.000000000 GHz
2.982 Wim

Tar cetggsel

0 } } } } ——+—+ } }
B0kA 100K 200 300 400 500 800 1G 2G
Frequency in Hz

(5 )
=
!

T

ra
o
!
T

5.000000000 GHz
33.972.dB

R T VYN VTN Y W CMVAAN ARV Ve | VS S S ——— 4

Poogo L it line

0+— : —t :

Gor100M 200 300 400 500 600 1G 2G

Frequency in Hz
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Common
Test Desc

EUT / Setup Code:

Operating

Operator Name:

Comment:

Imm Level in V/im

SINAD Ch.1indB
ra

Diagram 03-08

Information
ription:
DE1288000aj01
Conditions:
URO

top side, EUT vertical, antenna horizontal

FM 98 MHz, 400 Hz sine @ AM/FM Port

Radiated Immunity, EN 61000-4-3, EN55035 - SINAD

5.000000000 GHz
2.979 %fm

Tar cetggsel

0 } } } } ——+—+ } }
B0kA 100K 200 300 400 500 800 1G 2G
Frequency in Hz

5.000000000 GHz
33.666 dB

B T At A A s AN A fosp i Y

Poogo L it line

0+— : —t :

Gor100M 200 300 400 500 600 1G 2G

Frequency in Hz
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Common
Test Desc

EUT / Setup Code:

Operating

Operator Name:

Comment:

Imm Level in V/im

SINAD Ch.1indB
ra

Diagram 03-09

Information
ription:
DE1288000aj01
Conditions:
URO

Radiated Immunity, EN 61000-4-3, EN55035 - SINAD

DAB 202.928 MHz, 440 Hz sine @ DAB Port

rear side, EUT horizontal, antenna horizontal

5.000000000 GHz
2.995 Wim

Tar etggsel

0+—t : — :

a0k 1008 200 300 400 500 800 1G 2G

Frequency in Hz

5000000000 GHz
33.354dB

I 4

Poogo L it line

0 t t t t t —— t t
Gor100M 200 300 400 500 600 1G 2G

Frequency in Hz
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Diagram 03-10

Common Information

Test Description:
EUT / Setup Code:
Operating Conditions:
Operator Name:
Comment:

Imm Level in V/im

SINAD Ch.1indB

DE1288000aj01

URO
right side, EUT horizontal, antenna vertical

Radiated Immunity, EN 61000-4-3, EN55035 - SINAD

DAB 202.928 MHz, 440 Hz sine @ DAB Port

5.000000000 GHz
2.991 Wim

Tar etggsel

0+—t : — :

a0k 1008 500 800 1G

Frequency in Hz

5.000000000 GHz
32.940dB

W

Poogo L it line

0 t t t t t —— t t
Gor100M 200 300 400 500 600 1G

Frequency in Hz
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Common Information
Test Description:
EUT / Setup Code:
Operating Conditions:
Operator Name:
Comment:

Imm Level in V/im

Diagram 03-11

Radiated Immunity, EN 61000-4-3, EN55035 - SINAD
DE1288000aj01

DAB 202.928 MHz, 440 Hz sine @ DAB Port

URO

bottom side, EUT vertical, antenna horizontal

5.000000000 GHz
2.982 Wim

Tar cetggsel

AA N
VWAVt Y Ao v

n t
a0k 1008

SINAD Ch.1indB
ra
o

300 400 500

800 1G 2G G 4G BG BG

Frequency in Hz

5000000000 GHz
3317 dB

I A A MMM AAA A A AN s s A A A A A\ A/ v

Poogo L it line

n f
Gor100M

300 400 500 600 1G 2G 3G 4G 5G BG

Frequency in Hz

Annex to Test Report MDE PREH 1602 EMCb

Page 20 of 21



Diagram 03-12

Common Information
Test Description: Radiated Immunity, EN 61000-4-3, EN55035 - SINAD
EUT / Setup Code: DE1288000aj01
Operating Conditions: DAB 202.928 MHz, 440 Hz sine @ DAB Port
Operator Name: URO
Comment: top side, EUT vertical, antenna vertical

1 5.000000000 GHz
4t 2.982 Wjm

Imm Level in V/im

Tar cetggsel

I:I 1 1 1 1 1 1 1 1 1 1 1 1 1 1

a0k 1008 200 300 400 500 800 1G 2G G 4G BG BG

Frequency in Hz

40 5.000000000 GHz
T 3Z2.884 dB

LA AN A NN NN A A A A A A AN A A A A A A v

SINAD Ch.1indB
ra
o

Poogo L it line

0+— — : —t—t—

Gor100M 200 300 400 500 600 1G 2G 3G 4G 5G BG

Frequency in Hz
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TEST REPORT REFERENCE:

List of measurements

y

layers

A Bureau Veritas Group Company

MDE_PREH_1602_RADa

The list shows "Essential radio test suite" as specified in table A.1 in the standard ETSI EN
300 328.
Harmonized Standard ETSI EN 300 328 Test
The following requirements and test specifications are relevant to the presumption of conformity | Documentation
under the article 3.2 of the RED
Requirement Requirement Test Specification Final Result
Conditionality
No Description Reference: Condition E/O Reference:
Clause No Clause No
1 RF Output Power 4.3.1.2 Mandatory for FHSS [Essential Radio|5.4.2 N/P
[Test Suite
2 Duty cycle, Tx- 4.3.1.3 Non-adaptive, FHSS [Essential Radio|5.4.2 N/A
Sequence, Tx-gap devices, >= 10 dBm [Test Suite
output power
3 Accumulated Transmit4.3.1.4 Mandatory for FHSS [Essential Radio|5.4.4 N/P
time, Frequency [Test Suite
Occupation and
Hopping Sequence
4 Hopping Frequency 4.3.1.5 Mandatory for FHSS [Essential Radio|5.4.5 N/P
Separation [Test Suite
5 Medium Utilisation 4.3.1.6 Non-adaptive, FHSS [Essential Radio|5.4.2 N/A
devices, >= 10 dBm ([Test Suite
output power
6 Adaptivity 4.3.1.7 Adaptive FHSS Essential Radio [5.4.6 N/A
devices, >= 10 dBm ([Test Suite
output power
7 Occupied Channel 4.3.1.8 Mandatory for FHSS [Essential Radio|5.4.7 N/P
Bandwidth [Test Suite
8 Transmitter unwanted4.3.1.9 Mandatory for FHSS [Essential Radio|5.4.8 N/P
emissions in the OOB [Test Suite
domain
9 Transmitter unwanted4.3.1.10 Mandatory for FHSS [Essential Radio|5.4.9 Passed
emissions in the [Test Suite
spurious domain
10 Receiver spurious 4.3.1.11 Mandatory for FHSS [Essential Radio[5.4.10 Passed
emissions [Test Suite
11 Receiver Blocking 4.3.1.12 Mandatory for FHSS [Essential Radio|5.4.11 N/P
[Test Suite
12 Geo-location 4.3.1.13 Geo location Essential Radio |- N/A
capability Capability FHSS [Test Suite
device
13 RF Output Power 4.3.2.2 Mandatory for non- [Essential Radio|5.4.2 N/P
FHSS [Test Suite
14 Power Spectral 4.3.2.3 Mandatory for non- [Essential Radio|5.4.3 N/P
Density FHSS [Test Suite
15 Duty cycle, Tx- 4.3.2.4 Non-adaptive, non- [Essential Radio|5.4.2 N/A
Sequence, Tx-gap FHSS devices, >= 10[Test Suite
dBm output power
16 Medium Utilisation 4.3.2.5 Non-adaptive, non- [Essential Radio|5.4.2 N/A
FHSS devices, >= 10(Test Suite
dBm output power
17 Adaptivity 4.3.2.6 /Adaptive non-FHSS [Essential Radio|5.4.6 N/P
devices, > 10 dBm [Test Suite
output power
18 Occupied Channel 4.3.2.7 Mandatory for non- [Essential Radio|5.4.7 N/P
Bandwidth FHSS [Test Suite
19 Transmitter unwanted 4.3.2.8 Mandatory for non- [Essential Radio|5.4.8 N/P
emissions in the OOB FHSS [Test Suite
domain
20 Transmitter unwanted 4.3.2.9 Mandatory for non- [Essential Radio|5.4.9 Passed
emissions in the FHSS [Test Suite
spurious domain
21 Receiver spurious 4.3.2.10 Mandatory for non- [Essential Radio[5.4.10 Passed
emissions FHSS [Test Suite
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22 Receiver Blocking 4.3.2.11 Mandatory for non- |Essential Radic|5.4.11 N/P
FHSS Test Suite
23 Geo-location 4.3.2.12 Geo location Essential Radio|- N/A
capability Capability Non-FHSS [Test Suite
device
Notes:

The test report focuses on the Essential Radio Test Suite (E)

N/A  Not applicable. Test not applicable because the conditional functionality is not fulfilled.
N/P  Not performed.

Comment:
Not all tests were performed, because the Equipment under Test (EUT) includes a pre-certified

WLAN module (LBEE6ZZ1FD). Therefore only radiated spurious emissions were performed.

TR Wil

responsnble for accreditation scope) ( sp&nsmfe for testing and report)
Dipl.-Ing. Marco Kullik B.Sc. Jens Dorwald

7 layers GmibH, Borsigstr. 11
40880 Ratingen, Germany
Fhone +49 (0)2102 749 0
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A Bureau Veritas Group Company

MDE_PREH_1602_RADa

7layers GmbH
Borsigstr. 11
40880 Ratingen
Germany

DAkkS D-PL-12140-01-00

Dipl.-Ing. Marco Kullik

2017-12-15

B.Sc. Jens Dorwald
2018-03-15

2017-11-23 to 2018-02-22

Preh Car Connect GmbH
Gewerbepark Merbitz 5
01156 Dresden
Germany

Mr. Christian Stopp

please see applicant data
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Test object Data

A Bureau Veritas Group Company
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MDE_PREH_1602_RADa

General Description of Radio Device

Kind of Device
product description

2.4 GHz Transceiver (WLAN & BT), 5 GHz WLAN, GPS
Receiver

Product name

Car Radio

Type

MIB3 OI

Declared EUT data by the supplier

Maximum Channel
Occupancy Time (COT)

High Temperature

Power Supply Type DC
Normal Voltage 12v
Low Voltage oV
High Voltage 18V
Normal Temperature 25 °C
Low Temperature -40 °C
70 °C

Antenna type / gain

Integral / 2.4 GHz: -10 dBi

Beamforming gain

Number Of Transmit
Chains

1

Number Of Receive
Chains

Output Power [E.I.R.P]

BT: 4 dBm, WLAN 2.4GHz: 18 dBm

Type of TX / RX chains

Dwell Time
(FHSS modulation)

BT:

625 ps (x-DH1 packets, equivalent to one time slot) within 98.75
ms to 3.125 ms (x-DH5 packets, equivalent to five time slots)
within 296.25 ms. This is equivalent to one complete hopping
sequence over 79 channels.

Minimal Channel
Occupation time (FHSS

BT:
625 ps, x-DH1 packets (equivalent to one time slot) within 98.75

Max. No. of Hopping
frequencies

(adaptive FHSS
modulation)

modulation) ms (equivalent to one complete hopping sequence over 79
channels).

Other modulation than |Y®€S

FHSS

FHSS modulation yes
BT: 79
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Occupied Channel
Bandwidth

Min. No. of Hopping BT: 20
frequencies
(adaptive FHSS
modulation)
BT: 1 MHz

WLAN b/g/n: 20 MHz

Operating Modes, used
Modulations and Data
Rates for testing

BT: GFSK Modulation, 1-DHx packets
WLAN: mode b, DSSS, 1 Mbps

Adaptive Technology

Non LBT-based

CCA
(LBT based Adaptivity)

Frequency of Channels
(Lowest/Mid/Highest):

BT: 2402/2441/2480 MHz
WLAN 2.4 GHz: 2412/2442/2472 MHz

Geo location Capability

not supported
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Tested Radio Devices

A Bureau Veritas Group Company

%layers

MDE_PREH_1602_RADa

Sample Name Sample Code Description
DE1288000 ad01 radiated sample
Sample Parameter Value
HW Version X07
SW Version RO55
Serial No. YD5-00103.07.1700170153
Comment BT sample with display connected

Sample Name

Sample Code

Description

DE1288000 ah01 radiated sample
Sample Parameter Value

HW Version X07

SW Version RO55

Serial No. YD5-00130.06.1700170432

Comment WLAN sample without display connected

General description of a

ncillary equipment

Device

Details (Manufacturer,
Type Model, OUT Code)

Reason for using

General description of a

uxiliary equipment

Device

Details

(Manufacturer, HW, SW, S/N)

Description

GSM/GNSS Antenna

VW Kombi, GSM/GNSS Antenna, -, -, -

External Combi-
Antenna cellular & GNS
"shark finn"

Life Box

-, Life Box, -; -;

Keep adive box

Page 7 of 19



TEST REPORT REFERENCE:

TEST RESULTS

y

layers

A Bureau Veritas Group Company
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Transmitter unwanted emissions in the spurious CLAUSE 5.4.9

domain

Ambient temperature: 22 °C

Relative humidity: 38 %

Low Channel

Radio Technology: BT GFSK

(1-DH1)

Measurement | Frequency | Spurious Spurious RBW Limit Margin

Method [MHZz] Level Peak Level TDP [kHz] | [dBm] | to Limit
Detector RMS [dBm] [dB]
[dBm]

Conducted - - - - - >6dB

Radiated 750.0 -57.1 -57.1 100 -54.0 3.1

Ambient temperature: 22 °C

Relative humidity: 38 %

High Channel

Radio Technology: BT GFSK

(1-DH1)

Measurement | Frequency | Spurious Spurious RBW Limit Margin

Method [MHZz] Level Peak Level TDP [kHz] | [dBm] | to Limit
Detector RMS [dBm] [dB]
[dBm]

Conducted - - - - - >6dB

Radiated 750.0 -56.4 -56.9 100 -54.0 2.9

COMMENTS:

Tested frequency range: 30 MHz - 12.75 GHz.

The measurement was performed in the worst case operating mode in respect to output

power.

At least spurious emissions that exceed the limit values given in the table below

or that come within 6 dB below these values are listed in the table above.
The peaks found were independent from the set Transmitter frequency.
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Limits: EN 300328, clause 4.3.1.10.3/4.3.2.9.3

A Bureau Veritas Group Company

%layers

Equipment Frequency range Maximum power, Bandwidth
Type e.r.p. (= 1 GHz)
e.i.r.p. (> 1 GHz)

All types of 30 MHz to 47 MHz -36 dBm 100 kHz

equipment 47 MHz to 74 MHz -54 dBm 100 kHz
74 MHz to 87.5 MHz -36 dBm 100 kHz
87.5 MHz to 118 MHz -54 dBm 100 kHz
118 MHz to 174 MHz -36 dBm 100 kHz
174 MHz to 230 MHz -54 dBm 100 kHz
230 MHz to 470 MHz -36 dBm 100 kHz
470 MHz to 862 MHz -54 dBm 100 kHz
862 MHz to 1 GHz -36 dBm 100 kHz
1 GHz to 12.75 GHz -30 dBm 1 MHz

TEST EQUIPMENT USED:
- Radiated Emissions
- R&S TS8997

Page 9 of 19



TEST REPORT REFERENCE:

Receiver spurious emissions

y

layers

A Bureau Veritas Group Company

MDE_PREH_1602_RADa

CLAUSE 5.4.10

Ambient 23 °C

temperature:

Relative 40 %

humidity:

Hopping

Radio

Technology: BT

Measurement | Frequency | Spurious Spurious RBW Limit Margin

Method [MHZz] Level Peak Level TDP [kHz] | [dBm] | to Limit
Detector RMS [dBm] [dB]
[dBm]

Radiated 625.0 -61.1 -73.3 100 -57.0 16.3

Radiated 750.0 -55.0 -58.4 100 -57.0 1.4

Radiated 1371.6 -51.4 -53.1 1000 -47.0 6.1

Radiated 1599.8 -49.6 -51.6 1000 -47.0 4.6

Radiated 1771.2 -49.9 -51.6 1000 -47.0 4.6

Radiated 3410.4 -47.9 -51.3 1000 -47.0 4.3

Radiated 3421.5 -45.1 -51.4 1000 -47.0 4.4

Radiated 3437.2 -48.2 -51.7 1000 -47.0 4.7

Radiated 3519.5 -47.7 -49.2 1000 -47.0 2.2

Conducted - - - - - >6dB

COMMENTS:

Tested frequency range: 30 MHz - 12.75 GHz.

At least spurious emission that exceed the limit values given in the table below

or that come within 6 dB below these values are listed in the table above.
The peaks found in WLAN RX mode were independent from the set Receiver frequency.

Limits: EN 300328, clause 4.3.1.11.3/4.3.2.10.3

Equipment Frequency range Maximum power, Bandwidth
Type e.r.p. (= 1 GHz)

e.i.r.p. (> 1 GHz)
All types of 30 MHz to 1 GHz -57 dBm 100 kHz
equipment 1 GHz to 12.75 GHz -47 dBm 1 MHz

TEST EQUIPMENT USED:

- Radiated Emissions
- R&S TS8997
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Transmitter unwanted emissions in the spurious CLAUSE 5.4.9

domain

Ambient temperature: 22 °C

Relative humidity: 37 %

Low Channel

Radio Technology: Wlan b

(DSSS)

Measurement | Frequency | Spurious Spurious RBW Limit Margin

Method [MHZz] Level Peak Level TDP [kHz] | [dBm] | to Limit
Detector RMS [dBm] [dB]
[dBm]

Radiated - - - - - >6dB

Conducted - - - - - >6dB

Ambient temperature: 22 °C

Relative humidity: 37 %

High Channel

Radio Technology: Wlan b

(DSSS)

Measurement | Frequency | Spurious Spurious RBW Limit Margin

Method [MHZz] Level Peak Level TDP [kHz] | [dBm] | to Limit
Detector RMS [dBm] [dB]
[dBm]

Radiated - - - - - >6dB

Conducted - - - - - >6dB

COMMENTS:

e Tested frequency range: 30 MHz - 12.75 GHz.

¢ The measurement was performed in the worst case operating mode in respect to output

power.

e At least spurious emissions that exceed the limit values given in the table below

or that come within 6 dB below these values are listed in the table above.
e Such values have not been found.
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Limits: EN 300328, clause 4.3.1.10.3/4.3.2.9.3

A Bureau Veritas Group Company

%layers

Equipment Frequency range Maximum power, Bandwidth
Type e.r.p. (= 1 GHz)
e.i.r.p. (> 1 GHz)

All types of 30 MHz to 47 MHz -36 dBm 100 kHz

equipment 47 MHz to 74 MHz -54 dBm 100 kHz
74 MHz to 87.5 MHz -36 dBm 100 kHz
87.5 MHz to 118 MHz -54 dBm 100 kHz
118 MHz to 174 MHz -36 dBm 100 kHz
174 MHz to 230 MHz -54 dBm 100 kHz
230 MHz to 470 MHz -36 dBm 100 kHz
470 MHz to 862 MHz -54 dBm 100 kHz
862 MHz to 1 GHz -36 dBm 100 kHz
1 GHz to 12.75 GHz -30 dBm 1 MHz

TEST EQUIPMENT USED:
- Radiated Emissions
- R&S TS8997
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Receiver spurious emissions

Ambient
temperature:
Relative
humidity:
Low Channel
Radio
Technology:
WLAN

22 °C

37 %

y

layers

A Bureau Veritas Group Company

MDE_PREH_1602_RADa

CLAUSE 5.4.10

Measurement
Method

Frequency
[MHz]

Spurious
Level Peak
Detector
[dBm]

Spurious
Level TDP
RMS [dBm]

RBW
[kHz]

Limit
[dBm]

Margin
to Limit
[dB]

Conducted

>6dB

Radiated

>6dB

Ambient
temperature:
Relative
humidity:
High Channel
Radio
Technology:
WLAN

22 °C

37 %

Measurement
Method

Frequency
[MHz]

Spurious
Level Peak
Detector

Spurious
Level TDP
RMS [dBm]

RBW
[kHz]

Limit
[dBm]

Margin
to Limit
[dB]

Conducted

[dBm]

>6dB

Radiated

>6dB

COMMENTS:

Tested frequency range: 30 MHz - 12.75 GHz.
At least spurious emission that exceed the limit values given in the table below

or that come within 6 dB below these values are listed in the table above.
Such values have not been found.
Tested with ah01 sample without display connected.
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Limits: EN 300328, clause 4.3.1.11.3/4.3.2.10.3

Equipment Frequency range Maximum power, Bandwidth
Type e.r.p. (= 1 GHz)

e.i.r.p. (> 1 GHz)
All types of 30 MHz to 1 GHz -57 dBm 100 kHz
equipment 1 GHz to 12.75 GHz -47 dBm 1 MHz

TEST EQUIPMENT USED:
- Radiated Emissions
- R&S TS8997
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Test Equipment used for tests
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A Bureau Veritas Group Company

MDE_PREH_1602_RADa

1 R&S TS8997
EN300328/301893 Test Lab
Ref.No. Device Name|Description| Manufacturer |Serial Number Last Calibration
Calibration Due
1.1 SMB100A Signal Rohde & Schwarz (107695 2017-07 2020-07
Generator 9
kHz - 6 GHz
1.2 MFS Rubidium Datum-Beverly 5489/001 2017-07 2018-07
Frequency
Standard
1.3 1515 /93459 |Broadband Weinschel LN673
Power Divider |Associates
SMA (Aux)
1.4 VT 4002 Climatic Votsch 58566002150010|2016-03 2018-03
Chamber
1.5 A8455-4 4 Way Power -
Divider (SMA)
1.6 Opus10 THI ThermoHygro |Lufft Mess- und 7482 2017-03 2019-03
(8152.00) Datalogger 03 |Regeltechnik GmbH
(Environ)
1.7 SMBV100A Vector Signal |Rohde & Schwarz |259291 2016-10 2019-10
Generator 9
kHz - 6 GHz
1.8 OSP120 Switching Unit |Rohde & Schwarz (101158 2016-11 2018-11
with
integrated
power meter
2 Radiated Emissions
Lab to perform radiated emission tests
Ref.No. Device Name |Description| Manufacturer |Serial Number Last Calibration
Calibration Due
2.1 NRV-Z1 Sensor Head A|Rohde & Schwarz |827753/005 2017-05 2018-05
2.2 MFS Rubidium Datum GmbH 002 2017-10 2018-10
Frequency
Normal MFS
2.3 Opus10 TPR ThermoAirpres [Lufft Mess- und 13936 2017-04 2019-04
(8253.00) sure Regeltechnik GmbH
Datalogger 13
(Environ)
2.4 Anechoic 10.58 x 6.38 x|Frankonia none 2016-05 2019-05
Chamber 6.00 m3
2.5 FS-760 Harmonic Rohde & Schwarz 100178 2016-12 2019-12
Mixer 40 - 60 |Memmingen
GHz
2.6 FS-Z220 Harmonic Rohde & Schwarz |101005 2017-03 2020-03
Mixer 140 - Memmingen
220 GHz
2.7 SGH-05 Antenna (140 075
- 220 GHz)
2.8 HL 562 Ultralog new |Rohde & Schwarz |830547/003 2015-06 2018-06
biconicals
2.9 5HC2700/12750 [High Pass Trilithic 9942012
-1.5-KK Filter
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Ref.No. Device Name|Description| Manufacturer |Serial Number Last Calibration
Calibration Due
2.10 ASP 1.2/1.8-10 |Antenna Mast |Maturo GmbH -
kg
2.11 Fully Anechoic |8.80m x Albatross Projects |P26971-647-001-{2015-06 2018-06
Room 4.60m x PRB
4.05m (I x w x
h)
2.12 1S4-18002600- |Broadband Miteq 849785
32-5P Amplifier 18
GHz - 26 GHz
2.13 FSW 43 Spectrum Rohde & Schwarz |103779 2016-12 2018-12
Analyzer
2.14 3160-09 Standard Gain |EMCO Elektronic 00083069
Pyramidal GmbH
Horn Antenna
26.5 GHz
2.15 SGH-19 Antenna (40 - 093
60 GHz)
2.16 WHKX 7.0/18G- |High Pass Wainwright 09
8SS Filter
2.17 4HC1600/12750 |High Pass Trilithic 9942011
-1.5-KK Filter
2.18 Chroma 6404 |AC Power Chroma ATE INC. 64040001304
Source
2.19 JS4-00102600- |Broadband Miteq 619368
42-5A Amplifier 30
MHz - 26 GHz
2.20 TT 1.5 WI Turn Table Maturo GmbH -
2.21 HL 562 Ultralog |Log.-per. Rohde & Schwarz  |100609 2016-04 2019-04
Antenna
2.22 FS-7325 Harmonic Rohde & Schwarz |101006 2017-03 2020-03
Mixer 220 - Memmingen
325 GHz
2.23 3160-10 Standard Gain |EMCO Elektronic 00086675
Pyramidal GmbH
Horn Antenna
40 GHz
2.24 SGH-08 Antenna (90 - 064
140 GHz)
2.25 SGH-12 Antenna (60 - 326
90 GHz)
2.26 5HC3500/18000 [High Pass Trilithic 200035008
-1.2-KK Filter
2.27 FS-7140 Harmonic Rohde & Schwarz |101007 2017-02 2020-02
Mixer 90 -140 |Memmingen
GHz
2.28 Opus10 THI ThermoHygro |[Lufft Mess- und 12482 2017-03 2019-03
(8152.00) Datalogger 12 |Regeltechnik GmbH
(Environ)
2.29 ESR 7 EMI Receiver / |Rohde & Schwarz [|101424 2016-11 2018-11
Spectrum
Analyzer
2.30 JS4-00101800- |Broadband Miteq 896037
35-5P Amplifier 30
MHz - 18 GHz
2.31 AS 620 P Antenna mast [HD GmbH 620/37
2.32 Tilt device Antrieb TD1.5-|Maturo GmbH TD1.5-
Maturo 10kg 10kg/024/37907
(Rohacell) 09
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Ref.No. Device Name|Description| Manufacturer |Serial Number Last Calibration
Calibration Due
2.33 SGH-03 Antenna (220 060
- 325 GHz)
2.34 FS-Z90 Harmonic Rohde & Schwarz 101686 2017-03 2020-03
Mixer 60 - 90 |[Memmingen
GHz
2.35 PAS 2.5 - 10 kg |Antenna Mast |Maturo GmbH -
2.36 AM 4.0 Antenna mast [Maturo GmbH AM4.0/180/1192
0513
2.37 HF 907 Double-ridged Rohde & Schwarz |102444 2015-05 2018-05
horn

The calibration interval is the time interval between “Last Calibration” and “Calibration Due”
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Photo Report

¥ \“"5—“
Setup for radiated spurious emissions (detailed view) with ad01 sample
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Measurement Uncertainties

Parameter Uncertainty

Occupied channel Bandwidth + 5%

RF Output Power, conducted + 1.0dB

Power Spectral Density, conducted + 2.0dB
Unwanted Emissions, conducted + 2.0dB

All emissions, radiated + 4.5 dB
Temperature + 0.3 °C
Humidity + 3%

DC and low frequency voltages + 1.5% + 2 digits
Time + 5%

Duty Cycle + 5%
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Radio Test Report

Test Report Reference: MDE_PREH_1602_RADb

on

MIB3 OI
Car Radio

according to:

ETSI EN 303 413 V1.1.1 (2017-06)

Satellite Earth Stations and Systems (SES);

Global Navigation Satellite System (GNSS) receivers;

Radio equipment operating in the 1 164 MHz to 1 300 MHz and 1 559 MHz to 1 610 MHz
frequency bands;

Harmonised Standard covering the essential requirements of article 3.2 of Directive
2014/53/EU

Test Laboratory: v,

7layers GmbH =
Borsigstrasse 11 iE/EE&R'{E « DAKKS
40880 Ratingen N Deutsche

% 3
“rnly oW Akkreditierungsstelle
Germany D-PL-12140-01-00

Note:

The following test results relate only to the devices specified in this document. This report shall not be reproduced in parts
without the written approval of the test laboratory.

7layers GmbH Geschaftsfiihrer/

BorsigstraBe 11 Managing Directors: Registergericht/registered: a Bureau Veritas
40880 Ratingen, Germany Frank Spiller Disseldorf HRB 75554 Group Company
T +49 (0) 2102 749 0 Bernhard Retka USt-Id.-Nr./VAT-No. DE203159652

F +49 (0) 2102 749 350 Alexandre Norré-Oudard Steuer-Nr./TAX-No. 147/5869/0385 www. 7layers.com

Commerzbank AG Account No. 303016000 Bank Code 30040000 IBAN DE81300400000303016000 Swift Code COBADEFF
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List of measurements

The list shows "Essential radio test suite" as specified in table A.1 in the standard ETSI EN

303 413.
Harmonized Standard ETSI EN 303 413 Test
The following requirements and test specifications are relevant to the presumption of conformity | Documentation
under the article 3.2 of the RED
Requirement Requirement Test Specification Final Result
Conditionality
No Description Reference: Condition E/O Reference:
Clause No Clause No
1 Adjacent Signal 4.2.1 Essential Radio EN 303413, Passed
Selectivity Test Suite clause 5.4
2 Spurious Emission 4.2.2 Essential Radio |[EN 303413, Passed
[Test Suite clause 5.5
Notes:

The test report focuses on the Essential Radio Test Suite (E)

E
0]
N/A
N/P

Essential Radio Test Suite.

Other Test Suite.

Not applicable. Test not applicable because the conditional functionality is not fulfilled.
Not performed.

s L« s e

(responsible for accreditation scope) ( pdnsible for testing and report)
Dipl.-Ing. Marco Kullik B.Sc. Jens Dérwald
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Company Name:
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Laboratory accreditation no:

Responsible for accreditation scope:
Report Template Version:

Project Data

Responsible for testing and report:
Date of Report:

Testing Period:

Applicant Data
Company Name:

Address:

Contact Person:

Manufacturer Data
Company Name:

Address:

Contact Person:
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A Bureau Veritas Group Company

MDE_PREH_1602_RADb

7layers GmbH
Borsigstr. 11
40880 Ratingen
Germany

DAkkS D-PL-12140-01-00

Dipl.-Ing. Marco Kullik

2017-12-15

B.Sc. Jens Dorwald
2018-03-15

2018-01-01 to 2018-01-25

Preh Car Connect GmbH
Gewerbepark Merbitz 5
01156 Dresden
Germany

Mr. Christian Stopp

please see applicant data
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Test object Data

General Description of Radio Device

Kind of Device 2.4 GHz Transceiver (WLAN & BT), 5 GHz WLAN, GPS
product description Receiver

Product name Car Radio

Type MIB3 OI

Declared EUT data by the supplier

Supply Voltage 12.0 Vv DC

Supported GNSS & GPS: L1 band

Signal Designations
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Tested Radio Devices
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Sample Name Sample Code Description
DE1288000 ad01 radiated sample
Sample Parameter Value
HW Version X07
SW Version RO55
Serial No. YD5-00103.07.1700170153
Comment -

Sample Name

Sample Code

Description

DE1288000 ai0l radiated sample
Sample Parameter Value

HW Version X07

SW Version RO55

Serial No. YD5-00130.06.1700170128

Comment -

General description of a

ncillary equipment

Device

Details (Manufacturer,
Type Model, OUT Code)

Reason for using

General description of a

uxiliary equipment

Device

Details
(Manufacturer, HW, SW, S/N)

Description

AC Adapter (for Laptop
RE 03)

Fujitsu Ltd., -, -, 13300281B

Model PJW1942NA

Display

-, -, -» VDD-02410.09.1793926332

Display

GSM/GNSS Antenna

ro7

External Combi-
Antenna cellular & GNS
"shark finn"

Laptop RE 03 (Fujitsu)

Fujitsu, -, -, DSCK013817

Lifebook Eseries E781

Life Box

ro7

Display
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CLAUSE EN 303413, clause 5.4

Ambient temperature: 23 °C

Air Pressure: 40 hPa

Humidity: 1002 %

GNSS System GPS; GNSS signal Designation L1

GNSS Wanted | Test Point | Adjacent Measured | Measured | Delta | Limit | Marg
Signal Signal Center Frequency | C/NO C/NO C/NO | Delta | in to
Operating | Level Frequency | Signal w/o with [dB- | C/NO | Limit
Frequency | [dBm] [MHz] Power Interferer | Interferer | Hz] [dB] | [dB]
[MHz] Level [dB-Hz] [dB-Hz]

[dBm]

1575.420 -128.5 1524.000 -65.0 32.25 32.25 0.00 |1.00 |1.00
1575.420 -128.5 1548.000 -95.0 32.25 32.25 0.00 |1.00 |1.00
1575.420 -128.5 1554.000 -105.0 32.00 32.25 -0.25 | 1.00 |0.75
1575.420 -128.5 1615.000 -105.0 32.25 32.25 0.00 |1.00 |1.00
1575.420 -128.5 1627.000 -85.0 32.25 32.25 0.00 |1.00 |1.00
Definition:

GUE adjacent frequency band selectivity is the ability of the GUE to achieve the specified
performance in the presence of noise produced by signals operating in accordance with the
allocation table of the ITU Radio Regulations [i.13] in frequency bands adjacent or near-
adjacent to the relevant RNSS band.

Test Setup:

The test was performed with the following setup:

RF-Combiner

Vector Signal

Generator 1
[Wanted signal]

Vector Signal
Generator 1

[Blocking signal]

Test Setup; Adjacent Signal Selectivity
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COMMENTS:

e The measurement was performed conducted.

e The power of the wanted signals were set according Annex B.2, chapter B.2.2

e The power and frequencies of the unwanted signals were set according chapter 4.2.1.2

e The shape of the unwanted signal is according Annex B.1, Figure B-1

e The conducted measurement setup was according chapter 5.3.2

e Number of simulated satellites:

GPS: 4, location & time: dynamic, position: static

Limits: EN 303413 v1.1.1, clause 4.2.1.2

Equation 4-1: Maximum degradation in C/No

<1dB

Table 4-1: GNSS, GNSS signal and RNSS frequency bands

GNSS GNSS Signal Designations RNSS Frequency Band [MHz]
BDS Bl 1559 - 1610
Galileo El 1559 - 1610
ES5a 1164 - 1215
E5b 1164 - 1215
E6 1215 - 1300
GLONASS G1 1559 - 1610
G2 1215 - 1300
GPS L1 1559 - 1610
L2 1215 - 1300
L5 1164 - 1215
SBAS L1 1559 - 1610
L5 1164 - 1215
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MDE_PREH_1602_RADb

Table 4-2: Frequency bands, adjacent channel frequency signal test point centre
frequencies and power levels for the 1559 MHz to 1610 MHz RNSS band

Frequency band Test point Adjacent frequency Comments
[MHZz] centre frequency signal power level
[MHZz] [dBm]
1518 - 1525 1524 -65.0 MSS (space-to-Earth) band
1525 - 1549 1548 -95.0 MSS (space-to-Earth) band
1549 - 1559 1554 -105.0 MSS (space-to-Earth) band
1559 - 1610 GUE RNSS band under test
1610 - 1625 1615 -105.0 MSS (Earth-to-space) band
1625 - 1640 1627 -85.0 MSS (Earth-to-space) band

Table 4-3: Frequency bands, adjacent channel frequency signal test point centre
frequencies and power levels for the 1164 MHz to 1300 MHz RNSS band

Frequency band Test point Adjacent frequency Comments
[MHz] centre frequency signal power level
[MHz] [dBm]

960 - 1164 1154 -75.0 AMRS, ARNS band
1164 - 1215 GUE RNSS band under test

1215 - 1260 GUE RNSS band under test

1260 - 1300 GUE RNSS band under test

Radiolocation, ARNS, RNSS

1300 - 1350 1310 -85.0 (Earth-to-space) band

Table 4-4: Adjacent frequency signal

Parameter Value Comments

Frequency See table 4-2 and table 4-3

Power level See table 4-2 and table 4-3

Bandwidth 1 MHz See clause B.1 for details
Format AWGN

TEST EQUIPMENT USED:

- Radio Lab
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TEST REPORT REFERENCE: MDE_PREH_1602_RADb
Spurious Emission CLAUSE EN 303413, clause 5.5
Ambient temperature: 23 °C
Relative humidity: 37 %

GNSS System: GPS; GNSS Signal
Designation: L1

Measurement | Frequency | Spurious Spurious RBW Limit Margin
Method [MHZz] Level Peak Level TDP [kHz] | [dBm] | to Limit
Detector RMS [dBm] [dB]
[dBm]
Radiated 375.0 -62.1 -71.0 100 -57.0 14.0
Radiated 700.0 -64.8 -67.9 100 -57.0 10.9
Radiated 750.0 -56.4 -57.7 100 -57.0 0.7
Radiated 3082.2 -48.2 -59.9 1000 -47.0 12.9
Radiated 3410.4 -47.6 -50.4 1000 -47.0 3.4
Radiated 3437.3 -47.8 -53.7 1000 -47.0 6.7
Conducted - - - - - >6dB
Definition:

Receiver spurious emissions are emissions at any frequency when the GUE is in receive-only

operating mode.

Test Setups:
The conducted test was performed with the following setup:

RF-Combiner

Spectrum Vector Signal

Analyser

Generator
[Wanted signal]

Test Setup; Spurious Emissions Conducted
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The radiated test was performed with the following setup:

EWVV —
v I ﬂ A A A Firer

=  Switch Unit
g D HF 907 —

Turntable/tilt device E

3160-09

Test Setup; Spurious Emission Radiated (FAC)

COMMENTS:
e Tested frequency range: 30 MHz - 8.3 GHz.

e At least spurious emission that exceed the limit values given in the table below
or that come within 6 dB below these values are listed in the table above.

e The test was performed without GNSS signal.

Limits: EN 303 413 v1.1.1, clause 4.2.2.2

Frequency range Maximum power, Bandwidth
e.r.p. (= 1 GHz)
e.i.r.p. (> 1 GHz)

30 MHz to 1 GHz -57 dBm 100 kHz

1 GHz to 8.3 GHz -47 dBm 1 MHz

TEST EQUIPMENT USED:
- Radiated Emissions
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Test Equipment used for tests
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MDE_PREH_1602_RADb

1 Radiated Emissions
Lab to perform radiated emission tests
Ref.No. Device Name |Description| Manufacturer |Serial Number Last Calibration
Calibration Due
1.1 NRV-71 Sensor Head A|Rohde & Schwarz |827753/005 2017-05 2018-05
1.2 MFS Rubidium Datum GmbH 002 2017-10 2018-10
Frequency
Normal MFS
1.3 Opus10 TPR ThermoAirpres |Lufft Mess- und 13936 2017-04 2019-04
(8253.00) sure Regeltechnik GmbH
Datalogger 13
(Environ)
1.4 Anechoic 10.58 x 6.38 x|Frankonia none 2016-05 2019-05
Chamber 6.00 m3
1.5 HL 562 Ultralog new |Rohde & Schwarz |830547/003 2015-06 2018-06
biconicals
1.6 5HC2700/12750 [High Pass Trilithic 9942012
-1.5-KK Filter
1.7 ASP 1.2/1.8-10 |Antenna Mast |Maturo GmbH -
kg
1.8 Fully Anechoic |8.80m x Albatross Projects |P26971-647-001-{2015-06 2018-06
Room 4.60m x PRB
4.05m (I x w x
h)
1.9 1S4-18002600- |Broadband Miteq 849785
32-5pP Amplifier 18
GHz - 26 GHz
1.10 FSW 43 Spectrum Rohde & Schwarz |103779 2016-12 2018-12
Analyzer
1.11 3160-09 Standard Gain EMCO Elektronic 00083069
Pyramidal GmbH
Horn Antenna
26.5 GHz
1.12 WHKX 7.0/18G- |High Pass Wainwright 09
8SS Filter
1.13 4HC1600/12750 |High Pass Trilithic 9942011
-1.5-KK Filter
1.14 Chroma 6404 |AC Power Chroma ATE INC. 64040001304
Source
1.15 1S4-00102600- |Broadband Miteq 619368
42-5A Amplifier 30
MHz - 26 GHz
1.16 TT 1.5 WI Turn Table Maturo GmbH -
1.17 HL 562 Ultralog |Log.-per. Rohde & Schwarz 100609 2016-04 2019-04
Antenna
1.18 3160-10 Standard Gain EMCO Elektronic 00086675
Pyramidal GmbH
Horn Antenna
40 GHz
1.19 5HC3500/18000 [High Pass Trilithic 200035008
-1.2-KK Filter
1.20 Opus10 THI ThermoHygro |Lufft Mess- und 12482 2017-03 2019-03
(8152.00) Datalogger 12 |Regeltechnik GmbH
(Environ)
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Ref.No. Device Name|Description| Manufacturer |Serial Number Last Calibration
Calibration Due
1.21 ESR 7 EMI Receiver / |Rohde & Schwarz [101424 2016-11 2018-11
Spectrum
Analyzer
1.22 1S4-00101800- |Broadband Miteq 896037
35-5P Amplifier 30
MHz - 18 GHz
1.23 AS 620 P Antenna mast [HD GmbH 620/37
1.24 Tilt device Antrieb TD1.5-|Maturo GmbH TD1.5-
Maturo 10kg 10kg/024/37907
(Rohacell) 09
1.25 PAS 2.5 - 10 kg |Antenna Mast |Maturo GmbH -
1.26 AM 4.0 Antenna mast [Maturo GmbH AM4.0/180/1192
0513
1.27 HF 907 Double-ridged |Rohde & Schwarz |102444 2015-05 2018-05
horn
2 Radio Lab
Conducted Radio Test Lab
Ref.No. Device Name|Description| Manufacturer |Serial Number Last Calibration
Calibration Due
2.1 SMB100A Signal Rohde & Schwarz (107695 2017-07 2020-07
Generator 9
kHz - 6 GHz
2.2 MFS Rubidium Datum-Beverly 5489/001 2017-07 2018-07
Frequency
Standard
2.3 FSV30 Signal Rohde & Schwarz 103005 2016-02 2018-02
Analyzer 10 Hz
- 30 GHz
2.4 SMPO3 Signal Rohde & Schwarz [833680/003 2017-09 2020-09
Generator 2
GHz - 27 GHz
2.5 FSIQ26 Signal Rohde & Schwarz [840061/005 2017-05 2019-05
Analyser
2.6 Chroma 6404 |AC Power Chroma ATE INC. 64040001304
Source
2.7 VT 4002 Climatic Votsch 58566002150010|2016-03 2018-03
Chamber
2.8 WA1515 Broadband Weinschel A855
Power Divider |Associates
SMA
2.9 A8455-4 4 Way Power -
Divider (SMA)
2.10 Opus10 THI ThermoHygro |Lufft Mess- und 7482 2017-03 2019-03
(8152.00) Datalogger 03 |Regeltechnik GmbH
(Environ)
2.11 SMBV100A Vector Signal |Rohde & Schwarz 259291 2016-10 2019-10
Generator 9
kHz - 6 GHz

The calibration interval is the time interval between “Last Calibration” and “Calibration Due”
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Photo Report
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Measurement Uncertainties
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MDE_PREH_1602_RADb

Parameter Uncertainty
Uncertainty in conducted measurements +£1.0dB
Uncertainty in radiated measurements + 4.5dB
Spurious Emissions, conducted + 2.0dB
Spurious Emissions, radiated + 4.5dB
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Radio Test Report

Test Report Reference: MDE_PREH_1602_RADc

on

MIB3 OI
Car Radio

according to:

ETSI EN 300 440 V2.1.1 (2017-03)
Short Range Devices (SRD);

Radio equipment to be used in the 1 GHz to 40 GHz frequency range; Harmonized Standard
covering the essential requirements of article 3.2 of Directive 2014/53/EU
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The following test results relate only to the devices specified in this document. This report shall not be reproduced in parts
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List of measurements

The list of measured parameters called for in EN 300 440,
Table A.1: HS Requirements and conformance Test specifications Table (HS-RTT).

A Bureau Veritas Group Company

MDE_PREH_1602_RADc

Harmonized Standard EN 300 440 Test Qutcome
The following requirements and test specifications are relevant to the presumption of conformity under Article 3.2 of
Directive 2014/53/EU
Essential Requirement Requirement Conditionality Test Specification
s Reference . Reference
No. Description Clause No. u/c Condition E/O Clause No. Result Page
Equivalent isotropically
1 radiated power 4.2.1.1 U E 531 N/P
Permitted range of
2 operating frequencies #2412 g E 3i3:2 N/P
3 Unwlanted emgsmns in the 4.2.1.3 U £ 5.3.3 passed 7
spurious domain
Duty cycle Does apply for RFID in 2446 MHz _
il 424 c to 2454 MHz only 0 N/A (3)
% Applies to Category 1 receivers
5 ?;f&?\:twma“"e' 4.2.2.1 ¢ | only. Does not apply to GBSAR E 5.4.1 N/A (4) =
(see note)
Applies to Category 1 and
6 Blocking or desensitization 4.2.2.2 C Category 2 receivers. Does not E 5.4.2 N/A (4) =
apply to GBSAR (see note)
3 | Spdrous: fadiations 4.2.2.3 u E 5.4.3 passed 8
Applies to 2,45 GHz RFID _
8 2,45 GHz RFID systems 4.2.3 c systems only E 5.5 N/A
g | Effective radidted power 4.2.4.1 C | Applies to GBSAR systems only E 5.6.1 N/A -
Permitted range of . =
10 operating frequencies 4.2.4.2 C Applies to GBSAR only E 5.6.2 N/A
gy, | BAAthreshald 4.2.4.3 c | Applies to GBSAR only E 5.6.3 N/A =
17 || Minimurmnlistenitime 4.2.4.3.1.1 ¢ | Applies to GBSAR only E 5.6.4.1 N/A =
Minimum listen time after i
13 datection 4.2.4.3.1.2 G Applies to GBSAR only E 5.6.4.2 N/A =
14 Maximum transmit on-time 4.2.4.3.1.3 C Applies to GBSAR only E 5.6.4.3 N/A =
g5 | (Mininum tansmit off-time 4.2.43.1.4 C | Applies to GBSAR only E 5.6.4.4 N/A -
qg; | -Antemnapatiermn 4.2.4.4 C | Applies to GBSAR only g 5.6.5 N/A -
Unwanted emissions in the .
17 spurious domain 4.2.4.5 [ Applies to GBSAR only E 5.6.6 N/A =
NOTE : GBSAR is radar for which items 9 to 17 apply.

N/A Not applicable.

N/P Not performed.

(3) No test specified.

4 Test not applicable because receiver is classified as category 3.
Comment:

Not all tests were performed, because the Equipment under Test (EUT) includes a pre-
certified WLAN module (LBEE6ZZ1FD). Therefore only radiated spurious emissions were
performed.

b AL

,f’ ;bf;j(\f@'\\ﬂ\ ;

(responsible for accreditation scope)

Dipl.-Ing. Marco Kullik

Ratir serrnany
0 Ratingen, Gerrany

y 449

(resp n%ﬁb"l’e for testing and report)

B.Sc. Jens Dérwald
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Administrative Data:
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Company Name:
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Laboratory accreditation no.:

Responsible for accreditation scope:

Report Template Version:

Project Data

Responsible for testing and report:
Date of Testing:
Date of Report:

Applicant Data

Company Name:

Address:

Contact Person:
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Dipl.-Ing. Bernhard Retka
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Mr. Christian Stopp
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Test object Data

General Description of Radio Device

According to applicant’s declaration

Kind of Device Car Radio with BT, WLAN, GPS and Broadcast Receiver
product description Relevant for EN 300 440:
5 GHz WLAN transceiver that is intended to operate in the
frequency range 5725 MHz to 5850 MHz
Product name Car Radio
Type MIB3 OI
Voltage Type DC
Voltage level (nominal) 120V
Normal and extreme test |Tnor = +20 °C Tmin = -40 °C Tmax = +60 °C
conditions
(see note) Vior = 12.0V Vmin = 9.0V Vmax = 18.0 V
Output Power [E.I.R.P] 14.0 dBm
No. of TX chains 1
Duty Cycle (linear) ~ 1.0
Test modulation pattern a-mode 6 Mbps (BPSK), 20 MHz
Nominal Bandwidth TX and RX: 20 MHz
Receiver Category 3
Test frequencies Bandwidth: 20 MHz 40 MHz 80 MHz
supported by the device lowest: 5745 (149) 5755 (151) 5775 (155)
Frequency / MHz mid: 5785 (157) - -
(Channel) highest: 5825 (165) 5795 (159) -
Operating modes Standard: IEEE 802.11 a,n,ac

Note: The extreme and normal test conditions are specified by the applicant.
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Tested Radio Devices
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Sample Name Sample Code Description
DE1288000 ah01 radiated sample

Sample Parameter Value
Serial No. YD5-00130.06.1700170432
HW Version X07
SW Version RO55
Comment -
General description of ancillary equipment

Description Details (Manufacturer, Reason for using

Type, S/N, HW, SW)
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General description of auxiliary equipment

MDE_PREH_1602_RADc

Description

Details (Manufacturer,
Type, S/N, HW, SW)

Reason for using

External Combi- Antenna
cellular & GNS "shark finn"

VW Kombi, GSM/GNSS Antenna, -, -, -

Life box

-, Life Box, -, -, -

Keep adive box
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Test Outcome

Unwanted emissions in the spurious domain (radiated) CLAUSE 5.3.3

Ambient temperature: 23 °C  Relative humidity: 37 %

Transmitter operating on 5785 MHz (CH157), a-mode 6 Mbps (BPSK), 20 MHz.

Spurious Spurious Measurement Comment
Frequency Emission Level Bandwidth
(MHz) (dBm) (kHz)

- - 100 (f<1 GHz) pre-scan result (peak value)
1000 (f > 1 GHz)

- - 100 (f<1 GHz) <1 GHz (QP value)
1000 (f > 1 GHz) >1 GHz (peak value)

Measurement uncertainty: +4.5dB

COMMENTS:

e Tested frequency range 25 MHz to 40 GHz

e No final measurement is performed until pre-scan (worst-case) result stays below the
limit.

e At least spurious emission that exceed the limit values given in the table below
or that come within 6 dB below these values are listed in the table above.

e Such values have not been found.
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Receiver spurious radiations (radiated)

Ambient temperature: 23 °C

A Bureau Veritas Group Company
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MDE_PREH_1602_RADc

CLAUSE 5.4.3

Relative humidity: 37 %

Receiver operating on 5785 MHz (CH157), Transmitter off or standby

Spurious Spurious Measurement Comment
Frequency Emission Level Bandwidth
(MHz) (dBm) (kHz)
- - 100 (f<1 GHz) pre-scan result (peak value)
1000 (f > 1 GHz)
- - 100 (f<1 GHz) <1 GHz (QP value)
1000 (f > 1 GHz) >1 GHz (peak value)
Measurement uncertainty: +4.5dB

COMMENTS:

e Tested frequency range 25 MHz to 40 GHz.
¢ No final measurement is performed until pre-scan (worst-case) result stays below the

limit.

e At least spurious emission that exceed the limit values given in the table below
or that come within 6 dB below these values are listed in the table above.

e Such values have not been found.

Limits:

State

25 MHz to 1 GHz

Frequencies > 1 GHz

Receiver Operating

-57 dBm

-47 dBm

TEST EQUIPMENT USED: 1.1 - 1.37
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Test Equipment used for tests
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MDE_PREH_1602_RADc

1 Radiated Emissions
Lab to perform radiated emission tests
Ref.No. Device Name|Description| Manufacturer |Serial Number Last Calibration
Calibration Due
1.1 NRV-Z1 Sensor Head A|Rohde & Schwarz |827753/005 2017-05 2018-05
1.2 MFS Rubidium Datum GmbH 002 2017-10 2018-10
Frequency
Normal MFS
1.3 Opus10 TPR ThermoAirpres |Lufft Mess- und 13936 2017-04 2019-04
(8253.00) sure Regeltechnik GmbH
Datalogger 13
(Environ)
1.4 Anechoic 10.58 x 6.38 x|Frankonia none 2016-05 2019-05
Chamber 6.00 m3
1.5 FS-Z60 Harmonic Rohde & Schwarz |100178 2016-12 2019-12
Mixer 40 - 60 |Memmingen
GHz
1.6 FS-Z2220 Harmonic Rohde & Schwarz |101005 2017-03 2020-03
Mixer 140 - Memmingen
220 GHz
1.7 SGH-05 Antenna (140 075
- 220 GHz)
1.8 HL 562 Ultralog new |Rohde & Schwarz |830547/003 2015-06 2018-06
biconicals
1.9 5HC2700/12750 [High Pass Trilithic 9942012
-1.5-KK Filter
1.10 ASP 1.2/1.8-10 |Antenna Mast |Maturo GmbH -
kg
1.11 Fully Anechoic |8.80m x Albatross Projects [P26971-647-001-[2015-06 2018-06
Room 4.60m x PRB
4.05m (I x w x
h)
1.12 1S4-18002600- |Broadband Miteq 849785
32-5P Amplifier 18
GHz - 26 GHz
1.13 FSW 43 Spectrum Rohde & Schwarz |103779 2016-12 2018-12
Analyzer
1.14 3160-09 Standard Gain |EMCO Elektronic 00083069
Pyramidal GmbH
Horn Antenna
26.5 GHz
1.15 SGH-19 Antenna (40 - 093
60 GHz)
1.16 WHKX 7.0/18G- |High Pass Wainwright 09
8SS Filter
1.17 4HC1600/12750 |[High Pass Trilithic 9942011
-1.5-KK Filter
1.18 Chroma 6404  |AC Power Chroma ATE INC. |64040001304
Source
1.19 1S4-00102600- |Broadband Miteq 619368
42-5A Amplifier 30
MHz - 26 GHz
1.20 TT 1.5 WI Turn Table Maturo GmbH -
1.21 HL 562 Ultralog |Log.-per. Rohde & Schwarz {100609 2016-04 2019-04
Antenna
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Ref.No. Device Name|Description| Manufacturer |Serial Number Last Calibration
Calibration Due
1.22 FS-2325 Harmonic Rohde & Schwarz |101006 2017-03 2020-03
Mixer 220 - Memmingen
325 GHz
1.23 3160-10 Standard Gain |EMCO Elektronic 00086675
/ Pyramidal GmbH
Horn Antenna
40 GHz
1.24 SGH-08 Antenna (90 - 064
140 GHz)
1.25 SGH-12 Antenna (60 - 326
90 GHz)
1.26 5HC3500/18000 [High Pass Trilithic 200035008
-1.2-KK Filter
1.27 FS-Z140 Harmonic Rohde & Schwarz |101007 2017-02 2020-02
Mixer 90 -140 |Memmingen
GHz
1.28 Opus10 THI ThermoHygro |Lufft Mess- und 12482 2017-03 2019-03
(8152.00) Datalogger 12 |Regeltechnik GmbH
(Environ)
1.29 ESR 7 EMI Receiver / Rohde & Schwarz (101424 2016-11 2018-11
Spectrum
Analyzer
1.30 JS4-00101800- |Broadband Miteq 896037
35-5P Amplifier 30
MHz - 18 GHz
1.31 AS 620 P Antenna mast [HD GmbH 620/37
1.32 Tilt device Antrieb TD1.5-|Maturo GmbH TD1.5-
Maturo 10kg 10kg/024/37907
(Rohacell) 09
1.33 SGH-03 Antenna (220 060
- 325 GHz)
1.34 FS-Z90 Harmonic Rohde & Schwarz 101686 2017-03 2020-03
Mixer 60 - 90 |Memmingen
GHz
1.35 PAS 2.5 - 10 kg |Antenna Mast |Maturo GmbH -
1.36 AM 4.0 Antenna mast [Maturo GmbH AM4.0/180/1192
0513
1.37 HF 907 Double-ridged |Rohde & Schwarz |102444 2015-05 2018-05
horn

The calibration interval is the time interval between “Last Calibration” and “Calibration Due”
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Photo Report

Setup Photo: radiate sprious emissions
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Radio Test Report

Test Report Reference: MDE_PREH_1602_RADd

on

MIB3 OI

Car Radio

according to:

Final Draft ETSI EN 303 345 V1.1.7 (2017-03)
Broadcast Sound Receivers;

Harmonised Standard covering the essential requirements of article 3.2 of Directive
2014/53/EU
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List of measurements

MDE_PREH_1602_RADd

The list shows "Essential radio test suite" as specified in table A.1 in the standard

Final Draft ETSI EN 303 345.

Standard Final Draft ETSI EN 303 345
The following requirements and test specifications are relevant to the presumption of conformity
under the article 3.2 of the RED

Test
Documentation

Requirement

Requirement
Conditionality

Test Specification

Final Result

No Description Reference: Condition E/O Reference:
Clause No Clause No
i Sensitivity 4.2.4 Essential Radio|5.3.4 Passed
[Test Suite
2 Receiver Adjacent 4.2.5 Essential Radio|5.3.5 Passed
Channel Selectivity [Test Suite
and Blocking
3 Unwanted Emissions [4.2.6 Essential Radio|5.3.6 Passed
in the Spurious Test Suite
Domain
Notes:

The test report focuses on the Essential Radio Test Suite (E)

E
0]

Essential Radio Test Suite.
Other Test Suite.

U b L

1Da

Ll

(responsible for accreditation scope)

Dipl.-Ing. Marco Kullik

&Tspbnsible for testing and report)

B.Sc. Jens Ddrwald
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Administrative Data:
Testing Laboratory

Company Name:

Address:

Laboratory accreditation no:

Responsible for accreditation scope:
Report Template Version:

Project Data

Responsible for testing and report:
Date of Report:

Testing Period:

Applicant Data
Company Name:

Address:

Contact Person:

Manufacturer Data
Company Name:

Address:

Contact Person:

%layers

A Bureau Veritas Group Company

MDE_PREH_1602_RADd

7layers GmbH
Borsigstr. 11
40880 Ratingen
Germany

DAkkS D-PL-12140-01-00

Dipl.-Ing. Marco Kullik

2017-07-05

B.Sc. Jens Dorwald
2018-03-15

2018-02-15 to 2018-02-20

Preh Car Connect GmbH
Gewerbepark Merbitz 5
01156 Dresden
Germany

Mr. Christian Stopp

please see applicant data
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Test object Data

A Bureau Veritas Group Company
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MDE_PREH_1602_RADd

General Description of Radio Device

Kind of Device
product description

Car Radio Infotainment system with AM/FM/DAB receiver

Product name

Car Radio

Type

MIB3 OlI

Declared EUT data by the supplier

OUT Description

The OUT is a car head unit with a built-in broadcast receiver.

Supported broadcast
technologies

The OUT supports the following broadcast technologies:
AM-MF (526.5 kHz - 1606.5 kHz)

FM-VHF Band II (87.5 MHz - 108.0 MHz)

DAB-VHF Band III (174.0 MHz - 240.0 MHz)

Supply Voltage

12 v DC

AM Antenna Type

External, 50 Q

FM Antenna Type

External, 50 Q

DAB Antenna Type

External, 50 Q
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Tested Radio Devices

Sample Name Sample Code Description
EUT A DE1288000aj01 Radiated and Conducted
Sample Parameter Value
Serial No. YD5-00105.07.1700170010
SW Version X055
HW Version X07
Comment -

General description of ancillary equipment

Device Details (Manufacturer, Reason for using
Type Model, OUT Code)

General description of auxiliary equipment

Device Details Description
(Manufacturer, HW, SW, S/N)

AUX 1 - Speaker

AUX 2 - = Display

AUX 3 -, Life box, -; -; Keep alive box

Used setups

Setup Equipment Description

S01_AJ01 EUT A+ AUX 1 + AUX 2 + AUX 3 Typical Setup; used for
all tests
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TEST RESULTS

Sensitivity

Ambient temperature:
Relative humidity:

Setup: SO01_AJO1

23 °C
30 %

Demodulation AM; Tuned Frequency Band MF

A Bureau Veritas Group Company

%layers

MDE_PREH_1602_RADd

CLAUSE 5.3.4

Wanted Signal Reference SNR Limit Margin to Limit
Frequency [MHz] Sensitivity Level [dB] SNR [dBm]
[dBm] [dB]
0.999 -65.0 48.3 28.0 20.3
Demodulation FM; Tuned Frequency Band VHF Band II
Wanted Signal Reference SNR Limit Margin to Limit
Frequency [MHZz] Sensitivity Level [dB] SNR [dBm]
[dBm] [dB]
98.000 -90.0 44.5 40.0 4.5

Demodulation DAB; Tuned

Frequency Band VHF Band III

Wanted Signal
Frequency [MHZz]

Reference Sensitivity Level [dBm]

Clean Audio (10 s
no impairment)

202.928

-94.0

YES

COMMENTS:

The measurement was performed conducted.

The wanted and unwanted signals parameters were set according chapter 4.2.3

The conducted measurement setup was according chapter 5.3.3/5.3.5

The radiated measurement setup was according chapter 5.3.2/5.3.5. A Fully Anechoic
Chamber according EN 55032, table A.1, annex C and annex D was used
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Limits: Final Draft EN 303345 v1.1.7, clause 4.2.4.2

Table 5: Sensitivity requirements

%layers

A Bureau Veritas Group Company

MDE_PREH_1602_RADd

Test De-modulation Tuned Wanted Signal Required Sensitivity Limit
Frequency Centre
Band Frequency Conducted Radiated
[MHz] [dBm] [dBuv/m]
1 AM LF 0.216 -65.0 74.0
2 MF 0.999 -65.0 66.0
3 HF 9.9 -65.0 60.0
4 FM VHF band II 98.0 -90.0 50.0 (see note 1)
5 DAB VHF band III | 202.928 -94.0 37.0 (see note 2)
6 LF 0.216 -101.0 58.0
7 MF 0.999 -101.0 52.0
8 HF 1 4.0 ~101.0 44.0
9 DRM HF 2 19.0 -101.0 40.0
10 VHF band I | 65.0 ~102.0 45.0
11 VHF band II 100.0 -102.0 46.0
12 VHF band III | 200.0 ~102.0 51.0
NOTE 1: For products with an integral antenna, the requirement is relaxed to 67 dBuV/m.
NOTE 2 For products with an integral antenna, the requirement is relaxed to 50 dBpV/m.

Table 6: Impairment criteria for sensitivity tests

Demodulation

Impairment Criteria

AM SNR > 28 dBQ ref 40% AM

FM SNR = 40 dBQ ref £60.8 kHz deviation; clean audio (see note 1)
DAB Clean audio (see note 2)

DRM Clean audio (see note 2)

(e.g. clicks resulting from FM threshold effects).

(e.g. muting, clicks, warbles or squeaks).

NOTE 1: Clean audio is defined as 10 seconds of audio with no subjective impairments

NOTE 2: Clean audio is defined as 10 seconds of audio with no subjective impairments

TEST EQUIPMENT USED:

Radio Laboratory
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Receiver Adjacent Channel Selectivity and Blocking CLAUSE 5.3.5
Ambient temperature: 23 °C
Relative humidity: 30 %

Setup: S01_AJO1

Demodulation AM; Tuned Frequency Band MF

Wanted Wanted | Unwanted | Blocking | I/C Blocking | SNR Limit | Margin to

Signal Signal Frequency | Signal Ratio | Level [dB] SNR | Limit

Operating | Level [N] Offset [dB] [dBm] [dB] | [dBm]

Frequency | [dBm] [kHz]

[MHz]
0.999 -59.0 -Blocking -90 40.0 -19.0 33.7 28.0 5.7
0.999 -59.0 -3 -27 35.0 -24.0 37.6 28.0 9.6
0.999 -59.0 -2 -18 25.0 -34.0 40.0 28.0 12.0
0.999 -59.0 -1 -9 -5.0 -64.0 46.4 28.0 18.4
0.999 -59.0 +1 9 -5.0 -64.0 46.2 28.0 18.2
0.999 -59.0 +2 18 25.0 -34.0 40.7 28.0 12.7
0.999 -59.0 +3 27 35.0 -24.0 37.9 28.0 9.9
0.999 -59.0 Blocking 90 40.0 -19.0 34.8 28.0 6.8

Demodulation FM; Tuned Frequency Band VHF Band II

Wanted Wanted | Unwanted | Blocking | I/C Blocking | SNR Limit | Margin to

Signal Signal Frequency | Signal Ratio | Level [dB] SNR | Limit

Operating | Level [N+1] Offset [dB] [dBm] [dB] | [dBm]

Frequency | [dBm] [kHz]

[MHz]
98.000 -84.0 -Blocking -800 30.0 -54.0 48.1 40.0 8.1
98.000 -84.0 -4 -400 30.0 -54.0 44.3 40.0 4.3
98.000 -84.0 -3 -300 17.0 -67.0 46.4 40.0 6.4
98.000 -84.0 -2 -200 3.0 -81.0 47.2 40.0 7.2
98.000 -84.0 +2 200 3.0 -81.0 48.0 40.0 8.0
98.000 -84.0 +3 300 17.0 -67.0 47.2 40.0 7.2
98.000 -84.0 +4 400 30.0 -54.0 43.4 40.0 3.4
98.000 -84.0 Blocking 800 30.0 -54.0 47.8 40.0 7.8

Demodulation DAB; Tuned Frequency Band VHF Band III

Wanted Wanted | Unwanted | Blocking Signal | I/C Ratio | Blocking | Limit | Clean
Signal Signal Frequency | Offset [kHz] [dB] Level SNR | Audio
Operating | Level [N] [dBm] [dB] | (10 s no
Frequency | [dBm] impair-
[MHZz] ment)
202.928 -70.0 -Blocking -12000 40.0 -30.0 28.0 YES
202.928 -70.0 -3 -5136 45.0 -25.0 28.0 YES
202.928 -70.0 -2 -3424 40.0 -30.0 28.0 YES
202.928 -70.0 -1 -1712 35.0 -35.0 28.0 YES
202.928 -70.0 +1 1712 35.0 -35.0 28.0 YES
202.928 -70.0 +2 3424 40.0 -30.0 28.0 YES
202.928 -70.0 +3 5136 45.0 -25.0 28.0 YES
202.928 -70.0 Blocking 12000 40.0 -30.0 28.0 YES
COMMENTS:

e The measurement was performed conducted.
e The wanted and unwanted signals parameters were set according chapter 4.2.3
e The conducted measurement setup was according chapter 5.3.3/5.3.5
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e The radiated measurement setup was according chapter 5.3.2/5.3.5. A Fully Anechoic
Chamber according EN 55032, table A.1, annex C and annex D was used.
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Limits: Final Draft EN 303345 v1.1.7, clause 4.2.5.2

Table 8: Adjacent channel selectivity and blocking requirements

y

layers

A Bureau Veritas Group Company

MDE_PREH_1602_RADd

Test De- Tuned C C Required I/C Ratio
modulation Frequency Wanted Wanted Signal Level (see notes 1 and 2)
Band Signal
Centre Conducted | Radiated | N=1 | N=2 | N=3 | Blocking
Frequency [dBm] [dBuV/m] | [dB] | [dB] | [dB] [dB]
[MHz]

1R AM (built-in LF 0.216 n/a 80.0 -30 10 20 20

or integral

2R antenna, see | MF 0.999 n/a 72.0 -30 | 10 20 20

note 4)

3R HF 9.9 n/a 66.0 -30 | 10 20 20

1C AM (external | LF 0.216 -59.0 n/a -5 25 35 40

antenna)

2C MF 0.999 -59.0 n/a -5 25 35 40

3C HF 9.9 -59.0 n/a -5 25 35 40

4R FM (built-in VHF band II | 98.0 n/a 56 (see -15 -3 35 40

or integral note 3)
antenna, see
note 4)

4C FM (external | VHF band II 98.0 -84.0 n/a 3 17 8 20

antenna)
5 DAB VHF band III | 202.928 -70.0 61.0 35 40 30 30
6 LF 0.216 -91.0 68.0 25 35 45 40
7 MF 0.999 -91.0 62.0 25 35 45 50
8 HF 1 4.0 -91.0 54.0 25 35 45 50
-91.0

9 DRM HF 2 19.0 54.0 25 35 45 50
-91.0

10 VHF band I 65.0 50.0 35 40 45 50
-92.0

11 VHF band II 100.0 55.0 35 40 45 50
-92.0

12 VHF band III | 200.0 61.0 35 40 45 50

NOTE 1: The frequency of the interferer shall be calculated using the channel spacing data in table 7 for each
of the 6 defined adjacent channels N = {-3, -2, -1, +1, +2, +3} and the two blocking offsets. Each
row of table 8 thus defines 8 individual tests

NOTE 2 The minimum level of I for the relevant level of impairment is calculated by adding the I/C ratio to
the wanted C level.

NOTE 3: The wanted signal level for receivers with integral antenna is 73 dBpV/m.

NOTE 4: The ACS and blocking requirements for AM and FM devices are currently separated into different
limits for radiated and conducted testing methods. These limits are likely to be unified in a future
revision of the present document. Users of the present document should consult frequently the
latest list published in the Official Journal of the European Union
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Table 9: Impairment criteria for adjacent channel selectivity and blocking tests

Demodulation Impairment Criteria

AM SNR = 28 dBQ ref 40% AM

FM SNR = 40 dBQ ref £60.8 kHz deviation; clean audio (see note 1)

DAB Clean audio (see note 2)

DRM Clean audio (see note 2)

NOTE 1: Clean audio is defined as 10 seconds of audio with no subjective impairments
(e.g. clicks resulting from FM threshold effects).

NOTE 2: Clean audio is defined as 10 seconds of audio with no subjective impairments
(e.g. muting, clicks, warbles or squeaks).

TEST EQUIPMENT USED:
- Radio Laboratory
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Unwanted Emissions in the Spurious Domain CLAUSE 5.3.6
Ambient temperature: 24 °C
Relative humidity: 32 %
Setup: SO01_AJO1
Demodulation AM; Tuned Frequency Band MF
Operating Mode: EUT receiving on: 0.999 MHz
Measurement Frequency Spurious Detector | RBW | Limit Margin
Method [MHz] Level [kHz] | [dBuV] to
[dBuV] Limit
[dB]
Conducted - - - - - >6dB
Measurement Frequency Spurious | Detector | RBW Limit Margin
Method [MHz] Level [kHz] | [dBpV/m] | to
[dBpV/m] Limit
[dB]
Radiated - - - - - >6dB
Demodulation FM; Tuned Frequency Band VHF Band II
Operating Mode: EUT receiving on: 98 MHz
Measurement Frequency Spurious | Detector | RBW Limit Margin
Method [MHz] Level [kHz] [dBuV] to
[dBuV] Limit
[dB]
Conducted - - - - - >6dB
Measurement Frequency Spurious | Detector | RBW Limit Margin
Method [MHz] Level [kHz] | [dBpV/m] | to
[dBpV/m] Limit
[dB]
Radiated - - - - - >6dB
Demodulation DAB; Tuned Frequency Band VHF Band III
Operating Mode: EUT receiving on: 202.928 MHz
Measurement Frequency Spurious | Detector | RBW Limit Margin
Method [MHz] Level [kHz] [dBuV] to
[dBuV] Limit
[dB]
Conducted - - - - - >6dB
Measurement Frequency Spurious | Detector | RBW Limit Margin
Method [MHz] Level [kHz] | [dBpV/m] | to
[dBpV/m] Limit
[dB]
Radiated - - - - - >6dB
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Measurement Method = Radiated, Demodulation = AM, Tuned Frequency Band = MF,
Signalling = Conducted; Setup: S01_AJO1
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Measurement Method = Radiated, Demodulation = FM, Tuned Frequency Band = VHF Band II,
Signalling = Conducted; Setup: S01_AJO1
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Measurement Method = Radiated, Demodulation = DAB, Tuned Frequency Band = VHF Band
ITI, Signalling = Conducted; Setup: SO01_AJO1
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Measurement Method = Conducted, Demodulation = FM, Tuned Frequency Band = VHF Band
I1, Signalling = Conducted; Setup: S01_AJO1

50

48

EN303345 1.7.1

46

44 97.900000 MHz

41.623 dBUV

\ 4

42
40
38

36

Level in dBuV

34

73.650000 MHz
30.850 dBuvV

V
30 |

28 ‘

32

26 ‘ il H

24

22

20

30M 50 60 80  100M 200 300 400 500

Frequency inHz

800 1G 215G

Page 16 of 27



TEST REPORT REFERENCE:

%layers

A Bureau Veritas Group Company

MDE_PREH_1602_RADd

Measurement Method = Conducted, Demodulation = AM, Tuned Frequency Band = MF,

Level in dBuV

Signalling = Conducted; Setup: S01_AJO1
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COMMENTS:

Radiated Measurements:
e Tested frequency range: 30 MHz - 6 GHz.
e Tests were performed in a FAR
e Measurement distance: 3 m
e Limits: Table A.4 (FM receiver: Table A.4 +Table A.6) / Table A.5
Conducted Measurements:
e FM receiver (differential voltage emissions):
e Tested frequency range: 30 MHz - 2150 MHz
e Limits: Table A.13
e AM / DAB receiver (asymmetric mode conducted emissions)
e 150 kHz - 30 MHz
e Limits: Table A.12
e An AAN was used

At least spurious emission that exceed the limit values given in the table below
or that come within 6 dB below these values are listed in the table above.
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Limits: EN 303345, clause 4.2.6.2

EN 55032
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Table A.4 - Requirements for radiated emissions at frequencies up to 1 GHz for class

B equipment

Table Frequency Measurement Class B limits
clause range [dBpV/m]
[MHz] N ]
Facility Distance | Detector type /
[m] bandwidth
A4.2 30 to 230 OATS/SAC 3 Quasi Peak / 40
120 kHz
230 to 1000 47
A4.4 30 to 230 FAR 3 Quasi Peak / 42 to 35
120 kHz
230 to 1000 42
Apply only table clause A4.1 or A4.2 or A4.3 or A4.4 across the entire frequency range.
These requirements are not applicable to the local oscillator and harmonics frequencies of equipment
covered by Table A.6.

Table A.5 - Requirements for radiated emissions at frequencies above 1 GHz for class

B equipment

Table Frequency Measurement Class B limits
clause range [dBpV/m]
[MHz] . ]
Facility Distance | Detector type /
[m] bandwidth
A5.1 1000 to 3000 | FSOATS 3 Average / 50
1 MHz
3000 to 6000 54
A5.2 1000 to 3000 FSOATS 3 Peak / 70
1 MHz
3000 to 6000 74
Apply A5.1 and A5.2 across the frequency range from 1 000 MHz to the highest required frequency of
measurement derived from Table 1.
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Table A.6 - Requirements for radiated emissions from FM receivers

Table Frequency Measurement Class B limits
clause range [dBpV/m]
[MHz] N ]
Facility Distance | Detector type / | Fundam Harm-
[m] bandwidth ental onics
A6.2 30 to 230 OATS/SAC 3 Quasi Peak / 52
120 kHz
230 to 300 60 52
300 to 1000 56
A6.4 30 to 230 FAR 3 Quasi Peak / 62 to 55 54 to 47
120 kHz
230 to 300 55 47
300 to 1000 55 51
Apply only A6.1 or A6.2 or A6.3 or A6.4 across the entire frequency range.
These relaxed limits apply only to emissions at the fundamental and harmonic frequencies of the LO. Signals
at all other frequencies shall be compliant with the limits given in Table A.4.

Table A.12 - Requirements for asymmetric mode conducted emissions from
Class B equipment

Applicable to
1. wired network ports (3.1.32)

2. optical fibre ports (3.1.25) with metallic shield or tension members
3. broadcast receiver tuner ports (3.1.8)
4. antenna ports (3.1.3)

Table Frequency Measurement Class B
clause range voltage limits
[MHz] : _ [dBuV]
Coupling Device Detector type /
bandwidth
Al12.1 0.15to0 0.5 AAN Quasi Peak / 84 to 74
9 kHz
0.5 to 30 74
Al2.2 0.15t0 0.5 AAN Average / 74 to 64
9 kHz
0.5 to 30 64

The choice of coupling device and measurement procedure is defined in Annex C.

Screened ports including TV broadcast receiver tuner ports are measured with a common-mode impedance
of 150 Q. This is typically accomplished with the screen terminated by 150 Q to earth.

AC mains ports that also have the function of a wired network port shall meet the limits given in Table A.10.
The measurement shall cover the entire frequency range.

Measurement is required at only one EUT supply voltage and frequency.

Applicable to ports listed above and intended to connect to cables longer than 3 m.
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Table A.13 - Requirements for conducted differential voltage emissions from
Class B equipment

Applicable to
1. TV broadcast receiver tuner ports (3.1.8) with an accessible connector
2. RF modulator output ports (3.1.29)
3. FM broadcast receiver tuner ports (3.1.8) with an accessible connector

d Frequency modulation car radios.

c Frequency modulation audio receivers and PC tuner cards.

The measurement shall cover the entire frequency range.

The EUT shall be tuned in accordance with Table B.3 and clause C.4.2.1.

working in channels between 30 MHz and 1 GHz, and digital audio receivers.

Table Frequency Detector type Class B Appli-
clause range / voltage limits cability
[MHz] bandwidth [dBupV]
Other Local Local
Oscillator Oscillator
Fundamental | Harmonics
Al3.1 30 to 950 For frequencies 46 46 46
< 1GHz See @
950 to 2150 46 54 54
Quasi Peak /
A13.2 30 to 300 120 kHz 50
46 54 See ©
300 to 1000 For frequencies 52
> 1 GHz
Al13.4 30 to 300 K 59
Fl’elaHé 46 66 See ¢
300 to 1000 52
a Television receivers (analogue or digital), video recorders and PC TV broadcast receiver tuner cards

The term ‘other’ refers to all emissions other than the fundamental and the harmonics of the LO.

TEST EQUIPMENT USED:

- Radiated Emissions
- Conducted Emissions

- Radio Laboratory
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1 Radio Laboratory
EN303345 Test Lab
Ref.No. Device Name |Description| Manufacturer (Serial Number Last Calibration
Calibration Due
1.1 SFE100 Test Rohde & Schwarz (132520 2016-03 2019-03
Transmitter
1.2 MFS Rubidium Datum-Beverly 5489/001 2017-07 2018-06
Frequency
Standard
1.3 1515 / 93459 Broadband Weinschel LN673 - -
Power Divider |Associates
SMA (Aux)
1.4 FSV30 Signal Rohde & Schwarz 103005 2016-02 2018-02
Analyzer 10 Hz
- 30 GHz
1.5 SMBV100A Vector Signal |Rohde & Schwarz 260001 2018/01 2021/01
Generator 9
kHz - 3 GHz
1.6 24315 DC-Block MTS Systemtechnik [025613-0024 - -
1.7 PSC-4 1W-DCS- 4 Way Power |MTS Systemtechnik [000000-0001 - -
S1 Divider (BNC)
1.8 Opus10 THI ThermoHygro |Lufft Mess- und 7482 2017-03 2019-03
(8152.00) Datalogger 03 |Regeltechnik GmbH
(Environ)
1.9 SMBV100A Vector Signal |Rohde & Schwarz |259291 2016-10 2019-10
Generator 9
kHz - 6 GHz
1.10 OSP120 Switching Unit [Rohde & Schwarz (101158 2016-11 2018-11
with
integrated
power meter
2 Radiated Emissions
Lab to perform radiated emission tests
Ref.No. Device Name |Description| Manufacturer| Serial Number Last Calibration
Calibration Due
2.1 NRV-Z1 Sensor Head |[Rohde & Schwarz|827753/005 2017-05 2018-05
A
2.2 NRVD Power Meter |Rohde & Schwarz(828110/016 2017-05 2018-05
2.3 MFS Rubidium Datum GmbH 002 2017-10 2018-10
Frequency
Normal MFS
2.4 Opus10 TPR Thermo Lufft Mess- und |13936 2017-04 2019-04
(8253.00) Airpressure  |Regeltechnik
Datalogger 13|GmbH
(Environ)
2.5 Anechoic 10.58 x 6.38 |Frankonia none 2016-05 2019-05
Chamber X 6.00 m3
2.6 HL 562 Ultralog new [Rohde & Schwarz|830547/003 2015-06 2018-06
biconicals
2.7 5HC2700/12750-High Pass Trilithic 9942012
1.5-KK Filter
2.8 ASP 1.2/1.8-10 |Antenna Mast |Maturo GmbH -

kg
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2.9 Fully Anechoic  [8.80m x Albatross P26971-647-001-PRB| 2015-07 2018-07
Room 4.60m x Projects
4.05m (I x w
X h)
2.10 JS4-18002600- |Broadband Miteq 849785
32-5P Amplifier 18
GHz - 26 GHz
2.11 FSW 43 Spectrum Rohde & Schwarz|103779 2016-12 2018-12
Analyzer
2.12 3160-09 Standard Gain|[EMCO Elektronic |00083069
/ Pyramidal |GmbH
Horn Antenna
26.5 GHz
2.13 WHKX 7.0/18G- [High Pass Wainwright 09
8SS Filter
2.14 4HC1600/12750-High Pass Trilithic 9942011
1.5-KK Filter
2.15 Chroma 6404 AC Power Chroma ATE INC. 64040001304
Source
2.16 1S4-00102600- |Broadband Miteq 619368
42-5A Amplifier 30
MHz - 26 GHz
2.17 TT 1.5 WI Turn Table Maturo GmbH -
2.18 HL 562 Ultralog |Log.-per. Rohde & Schwarz|100609 2016-04 2019-04
Antenna
2.19 3160-10 Standard Gain|[EMCO Elektronic |00086675
/ Pyramidal |GmbH
Horn Antenna
40 GHz
2.20 5HC3500/18000-High Pass Trilithic 200035008
1.2-KK Filter
2.21 HFH2-72 Loop Antenna |Rohde & Schwarz|829324/006 2018-01 2021-01
2.22 Opus10 THI ThermoHygro [Lufft Mess- und [12482 2017-03 2019-03
(8152.00) Datalogger 12[Regeltechnik
(Environ) GmbH
2.23 ESR 7 EMI Receiver [Rohde & Schwarz|101424 2016-11 2018-11
/ Spectrum
Analyzer
2.24 1S4-00101800- |Broadband Miteq 896037
35-5P Amplifier 30
MHz - 18 GHz
2.25 AS 620 P Antenna mast [HD GmbH 620/37
2.26 Tilt device Antrieb Maturo GmbH TD1.5-
Maturo TD1.5-10kg 10kg/024/3790709
(Rohacell)
2.27 PAS 2.5 - 10 kg |Antenna Mast |Maturo GmbH -
2.28 AM 4.0 Antenna mast [Maturo GmbH AM4.0/180/11920513
2.29 HF 907 Double-ridged[Rohde & Schwarz|102444 2015-05 2018-05
horn
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Ref.No.

Device Name

Description

Manufacturer

Serial Number

Last

Calibration

Calibration
Due

3.1

Opus10 TPR
(8253.00)

ThermoAirpres
sure
Datalogger 13
(Environ)

Lufft Mess- und

Regeltechnik GmbH

13936

3.2

ESH 3-Z5

Two-Line V-
Network

Rohde & Schwarz

828304/029

3.3

ESH 3-76

One-Line V-
Network

Rohde & Schwarz

100570

3.4

EP 1200/B,
NA/B1

Amplifier with
integrated
variable
Oscillator

Spitzenberger &
Spiel

B6278

2015-07

2018-07

3.5

ISN T800

Impedance
Stabilization
Network

Teseq

36159

3.6

1506A / 93459

Broadband
Power Divider
N (Aux)

Weinschel
Associates

LM390

3.7

Chroma 6404

AC Power
Source

Chroma ATE INC.

64040001304

3.8

ISN/CDN ST08

Impedance
Stabilization
Network,
Coupling
Decoupling
Network

Teseq

36292

3.9

CMU 200

Universal
Radio
Communicatio
n Tester

Rohde & Schwarz

102366

2016-06

2019-06

3.10

Shielded Room
02

Shielded Room
for conducted
testing, 12gm

Frankonia

3.11

ISN/CDN T8-
Caté

Impedance
Stabilization
Network,
Coupling
Decoupling
Network

Teseq

32187

3.12

ESH 3-Z5

Two-Line V-
Network

Rohde & Schwarz

829996/002

3.13

ESR 7

EMI Receiver /
Spectrum
Analyzer

Rohde & Schwarz

101424

2016-11

2018-11

3.14

ESH 3-Z6

One-Line V-
Network

Rohde & Schwarz

100489

2017-05

2020-05

3.15

ISN/CDN ENY41

Impedance
Stabilization
Network,
Coupling
Decoupling
Network

Rohde & Schwarz

100002

3.16

Opus10 THI
(8152.00)

ThermoHygro
Datalogger 02
(Environ)

Lufft Mess- und

Regeltechnik GmbH

7489

3.17

CMW 500

CMW 500

Rohde & Schwarz

107500

2017-07

2019-07
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Serial Number Last Calibration

Calibration Due
3.18 CDN-S1 Coupling/Deco |Dr. Hubert GmbH |[A4010039 2015-05 2018-05

upling Network|

Ref.No. Device Name|Description| Manufacturer

The calibration interval is the time interval between “Last Calibration” and “Calibration Due”
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Photo Report

_
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Measurement Uncertainties

Parameter Uncertainty
Uncertainty in conducted measurements +£1.0dB
Uncertainty in radiated measurements + 4.5dB
Spurious Emissions, conducted + 3.4 dB
Spurious Emissions, radiated + 3.9dB (£ 1 GHz), £ 5.5dB (> 1 GHz)

Page 27 of 27



%layers

A Bureau Veritas Group Company

Radio Test Report

Test Report Reference: MDE_PREH_1602_RADe

on

MIB3 OI
Car Radio

according to:

ETSI EN 301 893 V2.1.1 (2017-05)
5 GHz RLAN;

Harmonised Standard covering the essential
of article 3.2 of Directive 2014/53/EU

Test Laboratory:
7layers GmbH
Borsigstrasse 11
40880 Ratingen
Germany

Note:

requirements
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Akkreditierungsstelle
D-PL-12140-01-00

The following test results relate only to the devices specified in this document. This report shall not be reproduced in parts

without the written approval of the test laboratory.

7layers GmbH Geschaftsfihrer/
BorsigstraBe 11 Managing Directors:
40880 Ratingen, Germany Frank Spiller

T +49 (0) 2102 749 0
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Bernhard Retka
Alexandre Norré-Oudard

Commerzbank AG Account No. 303016000 Bank Code 30040000
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List of measurements
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The list shows "Essential radio test suite" as specified in table A.1 in the standard ETSI EN
301 893.
Harmonized Standard ETSI EN 301 893 Test
The following requirements and test specifications are relevant to the presumption of conformity | Documentation
under the article 3.2 of the RED
Requirement Requirement Test Specification Final Result
Conditionality
No Description Reference: Condition E/O Reference:
Clause No Clause No
1 Carrier frequencies 4.2.1 Unconditional Essential Radio [5.4.2 N/P
[Test Suite
2 Nominal, and 4.2.2 Unconditional Essential Radio [5.4.3 N/P
occupied channel [Test Suite
bandwidth
3 RF output power 4.2.3 Unconditional Essential Radio [5.4.4 N/P
[Test Suite
4 Transmit Power 4.2.3 Output Power 5250- [Essential Radio [5.4.4 N/P
Control (TPC) 5350 MHz <= 20 [Test Suite
dBm OR Output
Power 5470-5725
MHz <= 27 dBm
5 Power Density 4.2.3 Unconditional Essential Radio [5.4.4 N/P
[Test Suite
6 Transmitter unwanted 4.2.4.1 Unconditional Essential Radio [5.4.5 Passed
emissions outside the [Test Suite
5 GHz RLAN bands
7 Transmitter unwanted4.2.4.2 Unconditional Essential Radio [5.4.6 N/P
emissions within the 5 [Test Suite
GHz RLAN bands
8 Receiver spurious 4.2.5 Unconditional Essential Radio [5.4.7 Passed
emissions [Test Suite
9 DFS: Channel 4.2.6.2.2 Lower subband Essential Radio[5.4.8.2.1.2 N/A
Availability Check 5250-5350 MHz OR [Test Suite
Higher subband
5470-5725
supported; Slave
Device with Output
Power >= 23 dBm
OR Master
10 DFS: Off-Channel CAC4.2.6.2.3 Lower subband Essential Radio|5.4.8.2.1.4.2 N/A
- Radar Detection 5250-5350 MHz OR [Test Suite
Threshold Higher subband
5470-5725
supported; Slave
Device with Output
Power >= 23 dBm
OR Master with DFS
supported
11 DFS: Off-Channel CAC@4.2.6.2.3 Lower subband Other Test 5.4.8.2.1.4.3 N/A
- Detection Probability 5250-5350 MHz OR [Suite
Higher subband
5470-5725
supported; Slave
Device with Output
Power >= 23 dBm
OR Master with DFS
supported
12 DFS: In service 4.2.6.2.4 Lower subband Essential Radio [5.4.8.2.1.5 N/A
Monitoring 5250-5350 MHz OR [Test Suite
Higher subband
5470-5725
supported; Slave
Device with Output
Power >= 23 dBm
OR Master
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13 DFS: Channel 4.2.6.2.5 Lower subband Essential Radio|5.4.8.2.1.6 N/A
shutdown 5250-5350 MHz OR [Test Suite
Higher subband
5470-5725
supported
14 DFS: Non-occupancy 4.2.6.2.6 Lower subband Essential Radio[5.4.8.2.1.6 N/A
period 5250-5350 MHz OR [Test Suite
Higher subband
5470-5725
supported; Slave
Device with Output
Power >= 23 dBm
OR Master
15 DFS: Uniform 4.2.6.2.7 Lower subband No test N/A
spreading 5250-5350 MHz OR [specified
Higher subband
5470-5725
supported; Master
16 Adaptivity 4.2.7 Unconditional Essential Radio|5.4.9 N/A
Test Suite
17 Receiver Blocking 4.2.8 Unconditional 5.4.10 N/P
18 User Access 4.2.9 Unconditional No test N/P
Restrictions specified
19 Geo-location 4.2.10 Geo-Location No test N/A
capability Capability specified
implemented
Notes:

The test report focuses on the Essential Radio Test Suite (E)

N/A  Not applicable. Test not applicable because the conditional functionality is not fulfilled.
N/P Not performed.
Comment:

Not all tests were performed, because the Equipment under Test (EUT) includes a pre-certified
WLAN module (LBEE6ZZ1FD). Therefore only radiated spurious emissions were performed.

The EUT supports only the lower sub-band from 5150MHz to 5250MHz and the upper band
from 5725 MHz to 5850 MHz.

e i

(responsible for accreditation scope)

Dipl.-Ing. Marco Kullik

Vit [l

YOV

sponsible for testing and report)
B.Sc. Jens Dorwald

|
i
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Administrative Data:

Testing Laboratory
Company Name:

Address:

Laboratory accreditation no:

Responsible for accreditation scope:
Report Template Version:

Project Data

Responsible for testing and report:
Date of Report:

Testing Period:

Applicant Data
Company Name:

Address:

Contact Person:

Manufacturer Data
Company Name:

Address:

Contact Person:

%layers

A Bureau Veritas Group Company

MDE_PREH_1602_RADe

7layers GmbH
Borsigstr. 11
40880 Ratingen
Germany

DAkkS D-PL-12140-01-00

Dipl.-Ing. Marco Kullik

2017-12-15

B.Sc. Jens Dorwald
2018-03-15

2018-02-17 to 2018-02-17

Preh Car Connect GmbH
Gewerbepark Merbitz 5
01156 Dresden
Germany

Mr. Christian Stopp

please see applicant data
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Test object Data

General Description of Radio Device
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Kind of Device 2.4 GHz Transceiver (WLAN & BT), 5 GHz WLAN, GPS

product description Receiver

Product name Car Radio

Type MIB3 OI

Declared EUT data by the supplier

Nominal Bandwidth WLAN a: 20 MHz
WLAN n: 20 MHz, 40 MHz

Power Supply Type DC

Normal Voltage 12v

Low Voltage oV

High Voltage 18V

Normal Temperature 25 °C

Low Temperature -40 °C

High Temperature +70 °C

Antenna Type Integral

Antenna Gain -10 dBi

Beamforming Gain -

Number of Transmit 1

Chains

Number of Receive 1

Chains

Type of TX / RX Chains |~

Transmit Power Control | Y&S
(TPC) supported

Adaptive Technology No

Test Frequency C7 5240 MHz

[highest channel in

lower band]

Operating Modes WLAN a: IEEE 802.11a

WLAN n: TEEE 802.11n

Test Modulation Pattern | WLAN a: 6 Mbps / 54 Mbps
WLAN n: MSC7 (40 MHz)

Slave without Radar DFS not supported
Interference Detection
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Tested Radio Devices

Sample Name Sample Code Description
DE1288000 ah01 radiated sample
Sample Parameter Value
HW Version X07
SW Version RO55
Serial No. YD5-00130.06.1700170432
Comment -

General description of ancillary equipment

Device Details (Manufacturer, Reason for using
Type Model, OUT Code)

General description of auxiliary equipment

Device Details Description
(Manufacturer, HW, SW, S/N)
GSM/GNSS Antenna VW Kombi, GSM/GNSS Antenna, -, -, - External Combi-
Antenna cellular & GNS
"shark finn"
Life Box -, Life Box, -; -; Keep adive box
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TEST RESULTS

Transmitter unwanted emissions outside the 5

GHz RLAN bands

Ambient
temperature:
Relative
humidity:
Channel: C7
Radio
Technology:
WLAN a, 6 Mbps

24 °C

32 %

y

layers

A Bureau Veritas Group Company

MDE_PREH_1602_RADe

CLAUSE 5.4.5

Measurement
Method

Frequency
[MHz]

Spurious
Level Peak
Detector

Spurious
Level TDP
RMS [dBm]

RBW
[kHz]

Limit
[dBm]

Margin
to Limit
[dB]

Radiated -

[dBm]

>6dB

COMMENTS:

e At least spurious emission that exceed the limit values given in the table below
or that come within 6 dB below these values are listed in the table above.

e Such values have not been found.

Limits: Transmitter unwanted emission limits outside the 5 GHz RLAN bands,

EN 301 893, subclause 4.5.1.2

Frequency range Maximum power Bandwidth
30 MHz to 47 MHz -36 dBm 100 kHz
47 MHz to 74 MHz -54 dBm 100 kHz
74 MHz to 87,5 MHz -36 dBm 100 kHz
87,5 MHz to 118 MHz -54 dBm 100 kHz
118 MHz to 174 MHz -36 dBm 100 kHz
174 MHz to 230 MHz -54 dBm 100 kHz
230 MHz to 470 MHz -36 dBm 100 kHz
470 MHz to 862 MHz -54 dBm 100 kHz
862 MHz to 1 GHz -36 dBm 100 kHz
1 GHz to 5,15 GHz -30 dBm 1 MHz
5,35 GHz to 5,47 GHz -30 dBm 1 MHz
5,725 GHz to 26,0 GHz -30 dBm 1 MHz

TEST EQUIPMENT USED:
- Radiated Emissions
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Receiver spurious emissions CLAUSE 5.4.7

Ambient 24 °C

temperature:

Relative 32 %

humidity:

Channel: C7

Measurement | Frequency | Spurious Spurious RBW Limit Margin

Method [MHz] Level Peak Level TDP [kHz] | [dBm] | to Limit
Detector RMS [dBm] [dB]
[dBm]

Radiated 3200.0 -48.8 -51.5 1000 -47.0 4.5

COMMENTS:

e At least spurious emission that exceed the limit values given in the table below

or that come within 6 dB below these values are listed in the table above.

e Test was performed radiated

Limits: Transmitter unwanted emission limits outside the 5 GHz RLAN bands
EN 301 893 V1.7.1, subclause 4.6.2

Frequency range Maximum power Bandwidth
ERP (<= 1GHz)
EIRP (> 1 GHz)

30 MHz to 1 GHz -57 dBm 100 kHz

1 GHz to 26 GHz -47 dBm 1 MHz

TEST EQUIPMENT USED:
- Radiated Emissions
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1 Radiated Emissions
Lab to perform radiated emission tests
Ref.No. Device Name |Description| Manufacturer |Serial Number Last Calibration
Calibration Due
1.1 NRV-71 Sensor Head A|Rohde & Schwarz |827753/005 2017-05 2018-05
1.2 MFS Rubidium Datum GmbH 002 2017-10 2018-10
Frequency
Normal MFS
1.3 Opus10 TPR ThermoAirpres |Lufft Mess- und 13936 2017-04 2019-04
(8253.00) sure Regeltechnik GmbH
Datalogger 13
(Environ)
1.4 Anechoic 10.58 x 6.38 x|Frankonia none 2016-05 2019-05
Chamber 6.00 m3
1.5 HL 562 Ultralog new [Rohde & Schwarz |830547/003 2015-06 2018-06
biconicals
1.6 5HC2700/12750 [High Pass Trilithic 9942012
-1.5-KK Filter
1.7 ASP 1.2/1.8-10 |Antenna Mast |Maturo GmbH -
kg
1.8 Fully Anechoic |8.80m x Albatross Projects |P26971-647-001-{2015-06 2018-06
Room 4.60m X PRB
4.05m (I x w x
h)
1.9 1S4-18002600- |Broadband Miteq 849785
32-5pP Amplifier 18
GHz - 26 GHz
1.10 FSW 43 Spectrum Rohde & Schwarz |103779 2016-12 2018-12
Analyzer
1.11 3160-09 Standard Gain EMCO Elektronic 00083069
Pyramidal GmbH
Horn Antenna
26.5 GHz
1.12 WHKX 7.0/18G- |High Pass Wainwright 09
8SS Filter
1.13 4HC1600/12750 |High Pass Trilithic 9942011
-1.5-KK Filter
1.14 Chroma 6404 |AC Power Chroma ATE INC. 64040001304
Source
1.15 1S4-00102600- |Broadband Miteq 619368
42-5A Amplifier 30
MHz - 26 GHz
1.16 TT 1.5 WI Turn Table Maturo GmbH -
1.17 HL 562 Ultralog |Log.-per. Rohde & Schwarz 100609 2016-04 2019-04
Antenna
1.18 3160-10 Standard Gain EMCO Elektronic 00086675
Pyramidal GmbH
Horn Antenna
40 GHz
1.19 5HC3500/18000 [High Pass Trilithic 200035008
-1.2-KK Filter
1.20 HFH2-Z2 Loop Antenna |Rohde & Schwarz  |829324/006 2018-01 2021-01
1.21 Opus10 THI ThermoHygro |Lufft Mess- und 12482 2017-03 2019-03
(8152.00) Datalogger 12 [Regeltechnik GmbH
(Environ)
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Ref.No. Device Name|Description| Manufacturer |Serial Number Last Calibration
Calibration Due
1.22 ESR 7 EMI Receiver / |Rohde & Schwarz [101424 2016-11 2018-11
Spectrum
Analyzer
1.23 1S4-00101800- |Broadband Miteq 896037
35-5P Amplifier 30
MHz - 18 GHz
1.24 AS 620 P Antenna mast [HD GmbH 620/37
1.25 Tilt device Antrieb TD1.5-|Maturo GmbH TD1.5-
Maturo 10kg 10kg/024/37907
(Rohacell) 09
1.26 ESIB 26 Spectrum Rohde & Schwarz [830482/004 2018-01 2020-01
Analyzer
1.27 PAS 2.5 - 10 kg |Antenna Mast [Maturo GmbH -
1.28 AM 4.0 Antenna mast [Maturo GmbH AM4.0/180/1192
0513
1.29 HF 907 Double-ridged |Rohde & Schwarz |102444 2015-05 2018-05
horn

The calibration interval is the time interval between “Last Calibration” and “Calibration Due”
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Photo Report

Setup photo for radiated spurious emissions
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Measurement Uncertainties
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Parameter Uncertainty

RF Frequency +1x10°

RF Output Power, conducted + 1.0dB

RF Power, radiated + 4.5dB

Spurious Emissions, conducted +2.0dB

Spurious Emissions, radiated + 4.5dB

Temperature + 0.3 °C

Humidity + 3%

Time + 5%
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JOYNEXT GmbH
Gewerbepark Merbitz 5 - 01156 Dresden

Name Telefon Datum

Marc Seidel +49 (0] 351- 453 55 - 6600 28.08.2020

Declaration of Conformity Directive 2014/53/EU

We declare under our sole responsibility that our product:

Type of Device: Car Radio Infotainment-System

Name: MIB Standard 2 - PQ+/NAV with BT and WLAN

if used for its intended use complies with the essential protection requirements relating to
the:

Radio Equipment Directive (2014/53/EU)
The notified body PHOENIX TESTLAB (notified body number 0700) has carried out an

assessment of the essential requirements according to 2014/53/EU Annex for radio and
issued the following EU-type examination [module B) certificate:

Certificate No: 17-111084

The Product is labelled with the CE mark: C €

JOYNEXT GmbH Geschaftsflihrung: Commerzbank AG, Fitiale Dresden Amtsgericht Dresden
Gewerbepark Merbitz 5, 01156 Dresden  Stavros Mitrakis (Vors.] IBAN: DE94 8508 0000 0502 3518 00 HRB 457
Tel.+49(0}351-453 55-0 Christoph Lenz BIC [SWIFT-Codel: DRESDEFF850 UST-IdNr.: DE140212281

Fax+49(0}351-453 55-40

Seite 1von 2
www.joynext.com
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The assessment of this product has been based on the folloing standards:

e EN 60950-1 2006+A11:2009+A1:2010+A12+2011
e EN301489-1 vV2.2.0

e EN301489-3 V1.6.1

o EN301489-17 ¥3. 1.1

» END55035 2012-10

o EN 300328 V2.1.1

e EN 300 340-2 V1.4.1(09/2010]
o EN303 345 V1.1.7(03/2017)
e EN 62311 (09/2008)

o EN 62479 (09/2011)

o EN 55032 2016-02

e EN303413 V1.1.0

JOYNENT
g [/ B B = 5
Dresden, /Y. }ié&(/ JOYNEXT GmbH

Gewerbe i
. 7/ park Merbitz 5
Direktor R&D D-01158 Dresden
JOYNEXT GmbH
JOYNEXT GmbH Geschaftsfuhrung: Commerzbank AG, Filiale Dresden Amtsgericht Dresden
Gewerbepark Merbitz 5, 01156 Dresden  Stavros Mitrakis (Yors.] [IBAN: DE94 8508 0000 0502351800 HRB 657
Tel.+4%(0] 351-453 §5-0 Christoph Lenz BIC [SWIFT-Code): DRESDEFF850 UST-IdNr.: DE140212281

Fax+49(0)351-453 55-40

www.joynext.com Seite 2 von 2
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JOYNEXT GmbH
Gewerbepark Merbitz 5 - 01156 Dresden

Name Telefon Datum

Marc Seidel +49 (0) 351- 453 55 - 6600 28.08.2020

Declaration of Conformity Directive 2014/53/EU

We declare under our sole responsibility that our product:

Type of Device: Car Radio Infotainment-System

Name: MIB Standard 2 - PQ+/NAV with BT and WLAN

if used for its intended use complies with the essential protection requirements relating to
the:

Radio Equipment Directive (2014/53/EU)

The Product is labelled with the CE mark: c €

The assessment of this product has been based on the folloing standards:

) - o
. o, JOYNENT
Dresden, S ’fCé/ I7 B & 7
Direktof R&D JOYNEXT GmbH
JOYNEXT GmbH Gewerbepark Merbitz 5

D~ 01156 Dresden

JOYNEXT GmbH Geschiftsflihrung: Commerzbank AG, Filiale Dresden Amtsgericht Dresden
Gewerbepark Merbitz 5, 01156 Dresden  Stavros Mitrakis [Vors.] IBAN: DE94 8508 0000 0502 351800 HRB 657
Tel.+49(0}351-453 55-0 Christoph Lenz BIC [SWIFT-Code): DRESDEFF850 UST-IdNr.: DE140212281

Fax+49(0}1351-453 55-40

Seitelvon1l
www.joynext.com
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JOYNEXT GmbH
Gewerbepark Merbitz 5- 01156 Dresden

Name Telefon Datum

Marc Seidel +49 (0) 351- 453 55 - 6600 28.08.2020

Declaration of Conformity Directive 2014/53/EU

We declare under our sole responsibility that our product:

Type of Device: Car Radio Infotainment-System

Name: MIB Standard 2 - PQ+/NAV with BT

if used for its intended use complies with the essential protection requirements relating to
the:

Radio Equipment Directive (2014/53/EU)
The notified body PHOENIX TESTLAB (notified body number 0700) has carried out an

assessment of the essential requirements according to 2014/53/EU Annex for radio and
issued the following EU-type examination (module B) certificate:

Certificate No: 17-111083

The Product is labelled with the CE mark: c €

JOYNEXT GmbH Geschaftsfihrung: Commerzbank AG, Filiale Dresden Amtsgericht Dresden
Gewerbepark Merbitz 5, 01156 Dresden  Stavros Mitrakis {Vors.) IBAN: DE94 8508 0000 0502 351800 HRRB 457
Tel.+49(0]351-453 55-0 Christoph Lenz BIC {SWIFT-Code): DRESDEFF850 UST-IdNr.: DE140212281

Fax+49(0)357-453 55-40

Seite1von 2
www.joynext.com
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The assessment of this product has been based on the folloing standards:

o EN 60950-1 2006+A11:2009+A1:2010+A12+2011
o EN301489-1 V2.2.0

o EN301489-17 V3.1.1

e« EN55035 2012-10

o EN 300328 V2.1.1

e EN 303345 V1.1.7(03/2017]

e EN62311 (09/2008)

e EN 62479 (09/2011)

e EN 55032 2016-02

JOYNENT
¢ ey m OB OB 0
Dresden, /= ’af/ j JOYNEXT GmbH

- Gewerbenark Merbitz 5
Direktor R&D D - 01156 Dresden
JOYNEXT GmbH

JOYNEXT GmbH Geschaftsfuhrung: Commerzbank AG, Filiale Dresden Amtsgericht Dresden
Gewerbepark Merbitz 5, 01156 Dresden  Stavros Mitrakis (Vors.] IBAN: DE94 8508 0000 0502 351800 HRB 657

Tel +49(0]351-453 55-0 Christoph Lenz BIC [SWIFT-Code): DRESDEFF850 UST-IdNr.: DE140212281
Fax+49(01351-453 56-40
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JOYNEXT GmbH
Gewerbepark Merbitz 5 01156 Dresden

Name Telefon Datum

Marc Seidel +49 (0] 351- 453 55 - 6600 28.08.2020

Declaration of Conformity Directive 2014/53/EU

We declare under our sole responsibility that our product:

Type of Device: Car Radio Infotainment-System

Name: MIB Standard 2 - PQ+/NAV with BT

if used for its intended use complies with the essential protection requirements relating to
the:

Radio Equipment Directive (2014/53/EU)

The Product is labelled with the CE mark: C €

The assessment of this product has been based on the folloing standards:

¢, Y
Dresden, /22 é&é// I2 B & ’i:"r

Direktor/R&D JOYNEXT GmbH

JOYNEXT GmbH Gewerbepark Merbitz 5
D - 01156 Dresden

JOYNEXT GmbH Geschaftsfithrung: Commerzbank AG, Filiale Dresden Amtsgericht Dresden
Gewerbepark Merbitz 5, 01156 Dresden  Stavros Mitrakis (Vors.] IBAN: DE94 8508 0000 0502 351800 HRB 457
Tel.+49(0]351-453 55-0 Christoph Lenz BIC [SWIFT-Code): DRESDEFF850 UST-IdNr.: DE140212281

Fax+49(0)351-453 55-40

Seitelvon1
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JOYNEXT GmbH
Gewerbepark Merbitz 5- 01156 Dresden

Name Telefon Datum

Marc Seidel +49 (0) 351- 453 55 - 6600 28.08.2020

Declaration of Conformity Directive 2014/53/EU

We declare under our sole responsibility that our product:

Type of Device: Car Radio Infotainment-System

Name: MIB Standard 2 -ZR with BT
if used for its intended use complies with the essential protection requirements relating to
the:
Radio Equipment Directive (2014/53/EU)
The notified body PHOENIX TESTLAB (notified body number 0700) has carried out an

assessment of the essential requirements according to 2014/53/EU Annex for radio and
issued the following EU-type examination (module B] certificate:

Certificate No: 17-111080

The Product is labelled with the CE mark: c €

JOYNEXT GmbH Geschdftsfiihrung: Commerzbank AG, Filiale Dresden Amtsgericht Dresden
Gewerbepark Merbitz 5, 01156 Dresden Stavros Mitrakis [Vors.] IBAN: DE94 8508 0000 0502351800 HRB 4657
Tel.+49(0)351-453 55-0 Christoph Lenz BIC [SWIFT-Code): DRESDEFF850 UST-IdNr.: DE140212281

Fax+49(0)351-453 55-40
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The assessment of this product has been based on the folloing standards:

o EN 60950-1 2006+A11:2009+A1:2010+A12+2011
o EN301489-1 v2.2.0

e EN301489-17 V3.1

e ENDS5035 2012-10

« EN300328 V2.1.1

e EN303345 V1.1.7(03/2017)

o EN 62311 (09/2008)

o EN 62479 (09/2011)

e EN55032 2016-02

JD‘H{*NE»:T

Ay 13 g
5 2/ T
Dresden, 22 Jzaé// S
: s N T GmbH
Direktor'R&D Gewerbepark Merbitz 5
JOYNEXT GmbH D - 01156 Dresden
JOYNEXT GmbH Geschaflsiuhrung: Commerzbank AG, Filiale Dresden Amtsgericht Dresden
Gewerbepark Merbitz 5, 01156 Dresden  Stavros Mitrakis (Vors.] IBAN: DE94 8508 0000 0502 351800 HRB 657
Tel.+49(0]351-453 55-0 Christoph Lenz BIC [SWIFT-Ccde): DRESDEFF850 UST-IdNr.: DE140212281

Fax+49(0)351-453 55-40
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JOYNEXT GmbH
Gewerbepark Merbitz 5- 01156 Dresden

Name Telefon Datum

Marc Seidel +49 (0) 351- 453 55 - 6600 28.08.2020

Declaration of Conformity Directive 2014/53/EU

We declare under our sole responsibility that our product:

Type of Device: Car Radio Infotainment-System

Name: MIB Standard 2 - ZR with BT

if used for its intended use complies with the essential protection requirements relating to
the:

Radio Equipment Directive (2014/53/EU)

The Product is labelled with the CE mark: c €

The assessment of this product has been based on the folloing standards:

C oA ,, IOYNEN

Dresden, //%CZ// 17 ENE )’T
Direktof R&D B
JOYNEXT GmbH

JOYNEXT GmbH
Gewerbepark Merbitz 5
D - 01156 Dresden

JOYNEXT GmbH Geschaftsfihrung: Commerzbank AG, Filiale Dresden Amtsgericht Dresden
Gewerbepark Merbitz 5, 01156 Dresden  Stavros Mitrakis [Vors.] IBAN: DE94 8508 0000 0502 3518 00 HRB 657
Tel.+49(0)351-453 55-0 Christoph Lenz BIC [SWIFT-Code): DRESDEFF850 UST-IdNr.: DE140212281

Fax+49(0)351-453 55-40

Seitelvon1
www.joynext.com
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JOYNEXT GmbH
Gewerbepark Merbitz 5- 01156 Dresden

Name Telefon Datum

Marc Seidel +49 (0) 351- 453 55 - 6600 28.08.2020

Declaration of Conformity Directive 2014/53/EU

We declare under our sole responsibility that our product:

Type of Device: Car Radio Infotainment-System

Name: MIB Standard 2 -ZR+/NAV with BT and WLAN

if used for its intended use complies with the essential protection requirements relating to
the:

Radio Equipment Directive [2014/53/EU)
The notified body PHOENIX TESTLAB (notified body number 0700) has carried out an

assessment of the essential requirements according to 2014/53/EU Annex for radio and
issued the following EU-type examination (module B] certificate:

Certificate No: 17-111082a

The Product is labelled with the CE mark: c €

JOYNEXT GmbH Geschéftsfiihrung: Commerzbank AG, Filiale Dresden Amtsgericht Dresden
Gewerbepark Merbitz 5, 01156 Dresden  Stavros Mitrakis (Vors.) |BAN: DE94 8508 0000 0502 3518 00 HRB 657
Tel.+49(0)351-453 55-0 Christoph Lenz BIC (SWIFT-Code): DRESDEFF850 UST-IdNr.: DE140212281

Fax+49(0)351-453 55-40
Seite 1von 2
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The assessment of this product has been based on the folloing standards:

e EN 60950-1 2006+A11:2009+A1:2010+A12+2011
e EN 301 489-1 V2.2.0

o EN301489-3 V1.6.1

o EN301489-17 V3.1.1

o EN55035 2012-10

e EN 300328 V2.1.1

o EN 300 340-2 V1.4.1(09/2010)
e EN303 345 V1.1.7(03/2017)
o EN62311 (09/2008)

o EN 62479 (09/2011)

e EN 55032 2016-02

e EN303413 V1.1.0

JOYNEXT
—dd

5 7 B 5
Dresden i /ﬁCé/ " JOYNEXT GmbH
' ; ewerbepark Merbitz 5

Direktdt R&D D - 01156 Dresden

JOYNEXT GmbH
JOYNEXT GmbH Geschaftsfihrung: Commerzbank AG, Filiale Dresden Amtsgericht Dresden
Gewerbepark Merbitz 5, 01156 Dresden  Stavros Mitrakis (Vors.) 1BAN: DE94 8508 0000 0502 351800 HRB 657
Tel.+49(0)351-453 55-0 Christoph Lenz BIC [SWIFT-Code): DRESDEFF850 UST-IdNr.: DE140212281

Fax+4%(0]351-453 55-40
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JOYNEXT GmbH
Gewerhepark Merbitz 5 - 01156 Dresden

Name Telefon Datum

Marc Seidel +49 (0) 351- 453 55 - 6600 28.08.2020

Declaration of Conformity Directive 2014/53/EU

We declare under our sole responsibility that our product:

Type of Device: Car Radio Infotainment-System

Name: MIB Standard 2 - ZR +/NAV with BT and WLAN

if used for its intended use complies with the essential protection requirements relating to
the:

Radio Equipment Directive (2014/53/EU)

The Product is labelled with the CE mark: c €

The assessment of this product has been based on the folloing standards:
g
| JOYNEXT
; %é gy B OE B @
Dresden, - & LCéL JOYNEXT GmbH

: 7/
Direktor R&D Gewerbepark Merbitz 5
JOYNEXT GmbH D - 01156 Dresden
JOYNEXT GmbH Geschiftsfiihrung: Commerzbank AG, Filiale Dresden Amtsgericht Dresden
Gewerbepark Merbitz 5, 01156 Dresden  Stavros Mitrakis (Vors.) IBAN: DE94 8508 0000 0502 3518 00 HRB 657
Tel.+49(0)351-453 55-0 Christoph Lenz BIC [SWIFT-Code): DRESDEFF850 UST-IdNr.: DE140212281

Fax+49(0)351-453 55-40
Seite 1von1
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JOYNEXT GmbH
Gewerbepark Merbitz 5- 01156 Dresden

Name Telefon Datum

Marc Seidel +49 (0) 351- 453 55 - 6600 28.08.2020
Declaration of Conformity Directive 2014/53/EU

We declare under our sole responsibility that our product:

Type of Device: Car Radio Infotainment-System

Name: MIB Standard 2 -ZR+/NAV with BT

if used for its intended use complies with the essential protection requirements relating to
the:

Radio Equipment Directive (2014/53/EU)
The notified body PHOENIX TESTLAB (notified body number 0700) has carried out an

assessment of the essential requirements according to 2014/53/EU Annex for radio and
issued the following EU-type examination (module B certificate:

Certificate No: 17-111081

The Product is labelled with the CE mark: c €

JOYNEXT GmbH Geschaftsfiihrung: Commerzbank AG, Filiale Dresden Amtsgericht Dresden
Gewerbepark Merbitz 5, 01156 Dresden  Stavros Mitrakis [Vors.] IBAN: DE94 8508 0000 0502351800 HRB 657
Tel.+49(0]}351-453 55-0 Christoph Lenz BIC [SWIFT-Code): DRESDEFF850 UST-IdNr.: DE140212281

Fax+49 (0] 351-453 55-40
Seite 1von 2
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The assessment of this product has been based on the folloing standards:

o EN60950-1 2006+A11:2009+A1:2010+A12+2011
o EN 301 489-1 v2.2.0

o EN301489-17 V3.1.1

e EN 55035 201210

o« EN 300328 Ve, Tl

e EN303345 V1.1.7(03/2017)

e EN62311 (09/2008)

o EN 62479 (09/2011)

e EN 55032 2016-02

JOYNEMNT
Dresden, /% _é&éf// 2 B\ @ 7

Direktof R&D GauJ-.rOYhNEXI (;:th
erbepark Merbitz 5
JOYNEXT GmbH D - 01156 Bresden
JOYNEXT GmbH Geschiftsfihrung: Commerzbank AG, Filiale Dresden Amtsgericht Dresden
Gewerbepark Merbitz 5, 01154 Dresden  Stavros Mitrakis (Vors.] IBAN: DE94 8508 0000 0502 351800 HRB 457
Tel +49(0)351-453 55-0 Christoph Lenz BIC [SWIFT-Code): DRESDEFF850 UST-IdNr.: DE140212281

Fax+4910)351-453 65-40
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JOYNEXT GmbH
Gewerbepark Merhitz 5- 01156 Dresden

Name Telefon Datum

Marc Seidel +49 (0] 351- 453 55 - 6600 28.08.2020

Declaration of Conformity Directive 2014/53/EU

We declare under our sole responsibility that our product:

Type of Device: Car Radio Infotainment-System

Name: MIB Standard 2 - ZR +/NAV with BT

if used for its intended use complies with the essential protection requirements relating to
the:

Radio Equipment Directive (2014/53/EU)

The Product is labelled with the CE mark: c €

The assessment of this product has been based on the folloing standards:

S QQYNE»:T
Dresden, ///’ dif% ! 7 B & i3

. / JOYNEXT GmbH
Direktor R&D Gewerbepark Merbitz 5
JOYNEXT GmbH D - 01156 Dresden
JOYNEXT GmbH Geschaftsflihrung: Commerzbank AG, Filiale Dresden ~ Amtsgericht Dresden
Gewerbepark Merbitz 5, 01156 Dresden  Stavros Mitrakis (Vors.] IBAN: DE94 8508 0000 0502 351800 HRB 457
Tel.+49(0)351-453 55-0 Christoph Lenz BIC (SWIFT-Code): DRESDEFF850 UST-IdNr.: DE140212281

Fax+49(0)351-453 55-40
Seitelvon1l
www.joynext.com
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TEST REPORT
IEC 62368-1

Audiolvideo, information and communication technology equipment
Part 1. Safety requirements

Report Number.............ccoeeeiinn, © S44369-00-00RT

Date Of ISSUE......cooovvviiiii, : 2018-10-29

Total number of pages ................... X

Applicant’s name ........................ . T7layers GmbH

AdAress ..., . Borsigstrale 11
40880 Ratingen
Germany

Test specification:

Standard........cccccceiiiiii, : |EC 62368-1:2014/Cor1:2015/Cor2:2015
EN 62368-1:2014/AC:2015

Test procedure............uvveeveeeennnnnnns . Compliance Test

Non-standard test method............. : N/A

Test Report Form No. ................. : IEC62368_1B

Test Report Form(s) Originator...... . ULWUS)

Master TRF..........cocoeii . 2014-03

Copyright © 2014 Worldwide System for Conformity Testing and Certification of Electrotechnical
Equipment and Components (IECEE), Geneva, Switzerland. All rights reserved.

This publication may be reproduced in whole or in part for non-commercial purposes as long as the IECEE is acknowledged as copyright
owner and source of the material. IECEE takes no responsibility for and will not assume liability for damages resulting from the reader's
interpretation of the reproduced material due to its placement and context.

This report is not valid as a CB Test Report unless signed by an approved CB Testing Laboratory and
appended to a CB Test Certificate issued by an NCB in accordance with IECEE 02.

General disclaimer:

The test results presented in this report relate only to the object tested.
This report shall not be reproduced, except in full, without the written approval of the Issuing Testing Laboratory.

0\\\\“'“,!'7”
jacwrs (( DAKKS
G Deutsche
KO Akkreditierungsstelle
D-PL-12030-01-01
D-PL-12030-01-02
CSA Group Bayern GmbH Test Report No. S44369-00-00RT, page 1 of 53

Ohmstrasse 1-4 94342 STRASSKIRCHEN GERMANY
Tel.:+49(0)9424-94810 Fax:+49(0)9424-9481440 Rev. No. 1.2 2017-05-12
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Test Item description ..........ccoooeveeiiiinn. : | SELV supplied radio unit

Trade Mark ..., . |Preh
Manufacturer..........ccccocciiiiii : | Preh Car Connect GmbH
Model/Type reference .........cccccccccinininnnnnn. : |MIB STD 2

RAtiNGS ...oooviiiiii : |12 V DC (Vehicle electrical system)

Testing procedure and testing location:

X | Testing Laboratory:

Testing location/ address ........................... | CSA Group Bayern GmbH
Ohmestrasse 1-4
94342 Strasskirchen

Germany
Tested by (name + signature)............. : Tobias Rehm Tobias Rehm
(Test Engineer) 2018.11.06
9 16:45:40 +01'00’
Approved by (name + signature) ........ : Josef Kellermeier - ;gieﬂT‘ﬁege?rmme
(Safety Team Lead) Y WA 08:14::15 +01'00"

List of Attachments (including a total number of pages in each attachment):
Attachement 1: S44369-00-01RT_photo_documentation (10 pages)
Attachment 2: S44369-00-02RT European group differences and national differences (Pages: 12)

Summary of testing:

Tests performed (name of test and test Testing location:

clause): CSA Group Bayern GmbH
5.2 Classification of electrical energy sources | Ohmstrasse 1-4

6.2.2 Classification of power sources 94342 Strasskirchen
6.3.2 Temperature measurement Germany

6.2.3 Classification of PIS

9.2 Classification of thermal energy sources
B.2.5 Input test

B.4 Fault condition tests

F.3.10 Test for performance of markings

CSA Group Bayern GmbH Test Report No. S44369-00-00RT, page 2 of 53
Ohmstrasse 1-4 94342 STRASSKIRCHEN GERMANY
Tel.:+49(0)9424-94810 Fax:+49(0)9424-9481440 Rev. No. 1.2 2017-05-12
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Summary of compliance with National Differences:
List of countries addressed

EN Members.
X] The product fulfils the requirements of

IEC 62368-1:2014/Cor1:2015/Cor2:2015
EN 62368-1:2014/AC:2015

CSA Group Bayern GmbH Test Report No. S44369-00-00RT, page 3 of 53
Ohmstrasse 1-4 94342 STRASSKIRCHEN GERMANY
Tel.:+49(0)9424-94810 Fax:+49(0)9424-9481440 Rev. No. 1.2 2017-05-12
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Copy of marking plate:

The artwork below may be only a draft. The use of certification marks on a product must be authorized by the
respective NCBs that own these marks.

6C0 036 680 H

YD5—00111.C4.1800310030

MAC —BT: 74:96:EC:08:C4:B0

MAC — Wlfl 74:96:EC:08:C4:B1
76:95:EC:08:C4:B1

CSA Group Bayern GmbH Test Report No. S44369-00-00RT, page 4 of 53
Ohmstrasse 1-4 94342 STRASSKIRCHEN GERMANY
Tel.:+49(0)9424-94810 Fax:+49(0)9424-9481440 Rev. No. 1.2 2017-05-12
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TEST ITEM PARTICULARS:

Classification of USE BY ...l

X Ordinary person

[ Instructed person

[] Skilled person

X Children likely to be present

Supply CoNNECtion...........c.ccccevveeveeveceiieeeenseneeeeennes. | L] AC Mains [] DC Mains
X] External Circuit - not Mains connected
-XIES1 [JES2 [JES3
SUPPlY % TOIEIANCE ......ccvveieeeeeeceieee e [] +10%/-10%

X +20%/-15%
O+ %l - %
[] None

Supply Connection — TYPE ....ccvvveevieiiiiieeeeeeeiiiie e

[] pluggable equipment type A -
[] non-detachable supply cord
[] appliance coupler
[] direct plug-in
[] mating connector

[] pluggable equipment type B -
[] non-detachable supply cord
[] appliance coupler

[] permanent connection
[] mating connector [X] other: DC jack

Considered current rating of protective device as par
of building or equipment installation...........................

N/A;
Installation location: [] building; [] equipment

Equipment mobility ...............ccccoeeeveeveeeeceeeeneneenns:. | L] movable [] hand-held [] transportable
[] stationary X for building-in (] direct plug-
in [] rack-mounting  [_] wall-mounted

Over voltage category (OVC) .......c.cccecevvvvevvaresenenn | L] OVCI Llovci Llovci
[]ovcliv X other: DC supplied (not directly
connected to mains).

Class of equIpPMEeNt .........ccccveeveeeveeeeiieseeeseeseeseeeennt. | L] Class | [] Class I X Class IlI

ACCESS 10CALION ....evvviiiiiieeiiiiiie e [ restricted access location  [X] N/A

Pollution degree (PD) .......c.ccceovveeeieeeeeieeeeseeeeeens [JPD1 X PD 2 [IPD3

Manufacturer’s specified maxium operating ambient: |70°C

IP Protection CIaSS ........c.cocvieeieiieieeeecee s eeeeeenns Xipxo JIP__

POWET SYSEEMS ....veeeveieeeeeteeeeee et ee e sienans TN OTT Q- VuXINA

Altitude during operation (M) ........c..cceceevevvevveveenee: |[XI2000morless 1 m

Altitude of test laboratory (M) ..........cccevveevevveeeeenenns X 2000morless [1 ~~ m

Mass of equipment (KG) ......cceoevvevveveeereireireeieeeenenns X kg

POSSIBLE TEST CASE VERDICTS:

- test case does not apply to the test object............... o [N/A

CSA Group Bayern GmbH

Ohmstrasse 1-4 94342 STRASSKIRCHEN GERMANY

Tel.:+49(0)9424-94810 Fax:+49(0)9424-9481440

Test Report No. S44369-00-00RT, page 5 of 53

Rev. No. 1.2 2017-05-12
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- test object does meet the requirement .................... | P (Pass)

- test object does not meet the requirement............... | F (Fail)

TESTING:

Date of receipt of test item .............vvvvvvviiviiiiiiiiiiiiinns : |2018-07-30

Date (s) of performance of testS..............uvvvveiriiiiinnns : [2018-09-10 to 2018-10-05

GENERAL REMARKS:

Test Report History:

This report may consist of more than one report and is valid only with additional or previous issued reports:

Test Report No.: Modifications:

S44369-00-00RT (this report) Origin Test Report.
IEC 62368-1:2014/Corl1:2015/Cor2:2015
EN 62368-1:2014/AC:2015

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
determined for all measurements listed in this test report acc. to GUM (,Guide to the Expression of Uncertainty in
Measurement®) and ISO Guide 115 (“Application of uncertainty of measurement to conformity assessment
activities in the electro technical sector”) and checked against the requirements of current OD 5014 and
documented in the quality system acc. to DIN EN ISO/IEC 17025. 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.

"(See Enclosure #)" refers to additional information appended to the report.
"(See appended table)" refers to a table appended to the report.

Throughout this report a [ ] comma /X point is used as the decimal separator.

Manufacturer’s Declaration per sub-clause 4.2.5 of IECEE 02:

The application for obtaining a CB Test Certificate [ Yes

includes more than one factory location and a X Not applicable
declaration from the Manufacturer stating that the
sample(s) submitted for evaluation is (are)
representative of the products from each factory has
been provided............cooviiiiiiii i, :

When differences exist; they shall be identified in the General product information section.

Name and address of factory (ies).......cccccvvvvvvennnns . | Preh Car Connect GmbH
Gewerbepark Merbitz 5
01156 Dresden

Germany

GENERAL PRODUCT INFORMATION:

Product Description —
The EUT is a SELV supplied radio unit system for vehicles.
It is power supplied via the vehicle electrical system.

CSA Group Bayern GmbH Test Report No. S44369-00-00RT, page 6 of 53

Ohmstrasse 1-4 94342 STRASSKIRCHEN GERMANY
Tel.:+49(0)9424-94810 Fax:+49(0)9424-9481440 Rev. No. 1.2 2017-05-12
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Operating Temperature: -40°C to 70°C

Notes:

. The unit is power supplied by vehicle electrical system — SELV.

. Vehicle supply considered as PS2

. The PCB material fulfils the flammability requirement of UL 94 V-O0.

. The enclosure material fulfils the flammability requirement of UL 94 V-0 (metal) and UL 94 .
. Class Il

- Automotive navigation
- Sound system

- Bluetooth

- GPS

Model Differences —
N/A

Additional application considerations — (Considerations used to test a component or sub-assembly) —
N/A

CSA Group Bayern GmbH Test Report No. S44369-00-00RT, page 7 of 53

Ohmstrasse 1-4 94342 STRASSKIRCHEN GERMANY
Tel.:+49(0)9424-94810 Fax:+49(0)9424-9481440 Rev. No. 1.2 2017-05-12
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ENERGY SOURCE IDENTIFICATION AND CLASSIFICATION TABLE:

(Note 1: Identify the following six (6) energy source forms based on the origin of the energy.)
(Note 2: The identified classification e.g., ES2, TS1, should be with respect to its ability to cause pain or injury
on the body or its ability to ignite a combustible material. Any energy source can be declared Class 3 as a

worse case classification e.g. PS3, ES3.

Electrically-caused injury (Clause 5):

(Note: Identify type of source, list sub-assembly or circuit designation and corresponding energy source

classification)
Example: +5V dc input

ES1

Source of electrical energy

Corresponding classification (ES)

DC input

ES1

Electrically-caused fire (Clause 6):

(Note: List sub-assembly or circuit designation and corresponding energy source classification)

Example: Battery pack (maximum 85 watts):

PS2

Source of power or PIS

Corresponding classification (PS)

DC input

PS2

Injury caused by hazardous substances (Clause 7)

(Note: Specify hazardous chemicals, whether produces ozone or other chemical construction not addressed as

part of the component evaluation.)
Example: Liquid in filled component

Glycol

Source of hazardous substances

Corresponding chemical

N/A

N/A

Mechanically-caused injury (Clause 8)

(Note: List moving part(s), fan, special installations, etc. & corresponding MS classification based on Table 35.)

Example: Wall mount unit

MS2

Source of kinetic/mechanical energy

Corresponding classification (MS)

Mass of equipment

MS1

Edges and corners

MS1

Thermal burn injury (Clause 9)

(Note: Identify the surface or support, and corresponding energy source classification based on type of part,
location, operating temperature and contact time in Table 38.)

Example: Hand-held scanner — thermoplastic enclosure

TS1

Source of thermal energy

Corresponding classification (TS)

Enclosure

TS1

Radiation (Clause 10)

(Note: List the types of radiation present in the product and the corresponding energy source classification.)

Example: DVD — Class 1 Laser Product

RS1

Type of radiation

Corresponding classification (RS)

N/A

N/A
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ENERGY SOURCE DIAGRAM

Indicate which energy sources are included in the energy source diagram. Insert diagram below

EUT: ES1/PS2/MS1/TS1
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OVERVIEW OF EMPLOYED SAFEGUARDS

Clause Possible Hazard
5.1 Electrically-caused injury
Body Part Energy Source Safeguards
(e.g. Ordinary) (ES3: Primary Filter circuit) Basic Supplementary | Reinforced
(Enclosure)
Ordinary ES1 -
6.1 Electrically-caused fire
Material part Energy Source Safeguards
(e.g. mouse enclosure) (PS2: 100 Watt circuit) Basic Supplementary || Reinforced
Enclosure PS2 Enclosure | PCB material
Material: V-0
Metal
7.1 Injury caused by hazardous substances
Body Part Energy Source Safeguards
(e.g., skilled) (hazardous material) Basic e g [
N/A
8.1 Mechanically-caused injury
Body Part Energy Source Safeguards
(e.g. Ordinary) (ngr?]?):)High Pressure Basic Supplementary | Reinforced
(Enclosure)
Ordinary MS1 (mass / edges and
corners)
9.1 Thermal Burn
Body Part Energy Source Safeguards
(&0, O, (TS2) Basic Supplementary | Reinforced
Ordinary TS1
10.1 Radiation
Body Part Energy Source Safeguards
(e.g., Ordinary) (Output from audio port) Basic Supplementary | Reinforced
N/A - -

Supplementary Information:

(1) See attached energy source diagram for additional details.
(2) “N” — Normal Condition; “A” — Abnormal Condition; “S” Single Fault
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Clause Requirement + Test Result - Remark Verdict
4 GENERAL REQUIREMENTS
41.1 Acceptance of materials, components and (See Table 4.1.2)
subassemblies
4.1.2 Use of components P
413 Equipment design and construction P
4.1.15 Markings and inStructions ..............cceevvveveeeeene. © | (See Annex F) P
4.4.4 Safeguard robustness P
4442 Steady force testS........coovviii : | EUT is for building-in. N/A
4443 Drop teStS...ueuiii e : | EUT is for building-in. N/A
4444 IMPACE tESES.. . : | EUT is for building-in. N/A
4445 Internal accessible safeguard enclosure and No internal accessible safeguard. N/A
Darrier teStS ... ..uuuuuuvuiiiiiiiiiiiiiiiiiiiis :
4.4.4.6 Glass Impact testS........cooevviii : | No glasses used. N/A
4.4.4.74 Thermoplastic material tests.........ccccccvvvvvvnnnne. | Metal enclosure. N/A
4.4.4.8 Air comprising a safeguard ............ccccoeeeeerieenns N N/A
4.4.4.9 Accessibility and safeguard effectiveness EUT is for building-in. N/A
4.5 Explosion
4.6 Fixing of conductors
4.6.1 Fix conductors not to defeat a safeguard
4.6.2 10 N force test applied tO ......ccooeeeevvviiiiiennennn, N N/A
4.7 Equipment for direct insertion into mains socket - | EUT is not intended for direct N/A
outlets insertion into mains socket —
outlet.
4.7.2 Mains plug part complies with the relevant N/A
Standard ...........veeiiii e :
4.7.3 Torque (NM) ..o B N/A
4.8 Products containing coin/button cell batteries No batteries used. N/A
4.8.2 Instructional safeguard N/A
4.8.3 Battery Compartment Construction N/A
Means to reduce the possibility of children —
removing the battery...........cccccvvvviviiiiiiiinnnnnnn. :
4.8.4 Battery Compartment Mechanical Tests .......... N N/A
4.8.5 Battery Accessibility N/A
4.9 Likelihood of fire or shock due to entry of (See Annex P) P
conductive object.............ccceei :
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Clause Requirement + Test Result - Remark Verdict
5 ELECTRICALLY-CAUSED INJURY P
5.2.1 Electrical energy source classifications ............. : | (See appended table 5.2) P
5.2.2 ES1, ES2 and ES3 limits Only ES1 circuits. P
5222 Steady-state voltage and current ...................... : | (See appended table 5.2) P
5223 Capacitance limitS...........ccoeevv e, N N/A
5224 Single pulse IMitS ..., N N/A
5.2.25 Limits for repetitive pulSes ...........ccevvvvvvvevereenne. N N/A
5.2.2.6 RINGIiNG SIgNAlS ........covvviiiiiiiiiiiiiiiiiiiiiiiiieee : [Noringing signals. N/A
5227 AUdio SIgnals ... : |ES1 P
5.3 Protection against electrical energy sources Only ES1 circuits. N/A
5.3.1 General Requirements for 'accessible parts to N/A
ordinary, instructed and skilled persons
5321 Accessibility to electrical energy sources and N/A
safeguards
5.3.2.2 Contact requirements N/A
a) Test with test probe from Annex V ................ N N/A
b) Electric strength test potential (V).................. N N/A
(o) AN e =T o (22110 I N N/A
5.3.24 Terminals for connecting stripped wire N/A
5.4 Insulation materials and requirements N/A
5.4.1.2 Properties of insulating material Functional insulation only. N/A
5.4.1.3 Humidity conditioning ...........ccccceeeeviieevvveniinnnnn. N N/A
5414 Maximum operating temperature for insulating N/A
MALEMAIS ..vvvveiiieei e :
5.4.15 Pollution degree........cccceevveeiiiviiiiiiiiieeeeeeenn, . |PD2 —
54.15.2 Test fo_r pollution degree 1 environment and for an N/A
insulating compound
5.4.15.3 Thermal cycling N/A
5.4.1.6 Insulation in transformers with varying dimensions | No transformers used. N/A
5.4.1.7 Insulation in circuits generating starting pulses No starting impulses generated. N/A
5.4.1.8 Determination of working voltage N/A
5.4.1.9 Insulating surfaces N/A
5.4.1.10 Thermopla_stic parts on which conductive metallic N/A
parts are directly mounted
5.4.1.10.2 |Vicat softening temperature...........cccccevvvvvveennn. N N/A
5.4.1.10.3 |Ball PresSsure ........ccccevvevvieiiiiiiiiiiiiiiiiiiiieeeeeeeen, N N/A
5.4.2 Clearances Only ES1 circuits. N/A
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Clause Requirement + Test Result - Remark Verdict
54.22 Determining clearance using peak working voltage N/A
5.4.2.3 Determining clearance using required thhstand N/A
VOIAGE ovvvieiiiiiiiiiiiiieeee :
a) a.c. mains transient voltage.............cccccceuvee.. N _
b) d.c. mains transient voltage ..............ccccueee. N _
) external circuit transient voltage..................... e _
d) transient voltage determined by measurement .. |--- -
5.4.2.4 Determining the adequacy of a clearance using an N/A
electric strength test
5.4.25 Multiplication factors for clearances and test N/A
VOIAJES ..o :
5.4.3 Creepage distances..........coccvveeee, : | Only ES1 circuits. N/A
5431 General N/A
5433 Material GroUP .......ccvvvvviiiiiiiiiiiiiiiiiiiiiiieeieeeeee N —
5.4.4 Solid insulation N/A
5.4.4.2 Minimum distance through insulation ............... N N/A
5.4.4.3 Insulation compound forming solid insulation N/A
5.444 Solid insulation in semiconductor devices N/A
5.4.45 Cemented joints N/A
5.4.4.6 Thin sheet material N/A
5.4.46.1 General requirements N/A
5.4.4.6.2 Separable thin sheet material N/A
Number of layers (PCS) ....ccvvvvevveiiiiieeeiieeiiiinnn, N N/A
5.4.4.6.3 Non-separable thin sheet material N/A
5.446.4 Standard test procedure for non-separable thm N/A
sheet material............occovvviiiiie :
5.4.4.6.5 Mandrel test N/A
5.4.4.7 Solid insulation in wound components N/A
5.4.4.9 Solid insulation at frequencies >30 kHz............ N N/A
5.4.5 Antenna terminal insulation Only functional insulation used. N/A
5.45.1 General N/A
5.45.2 Voltage surge test N/A
Insulation resistance (MQ).........ccccevvvvvvvveeennnnn. o —
5.4.6 Insulation of internal wire as part of N/A
supplementary safeguard ................coeeeeeeeeen. :
5.4.7 Tests for sgar_niconductor components and for N/A
cemented joints
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Clause Requirement + Test Result - Remark Verdict
5.4.8 Humidity conditioning Functional insulation
Short circuiting of functional N/A
insulating causes no hazard.
Relative humidity (%0)........ccovvviiiiiiiiiiiiiiiiiinnnnn. N —
Temperature (°C) ....cccocciiiiiiiiieee N —
Duration (N) .....ooeevvviiiiiiiiiii N —
5.4.9 Electric strength test...........ccccvvvviiiiiiiiiiiiinnnn. N N/A
5491 Test procedure for a solid insulation type test N/A
5.4.9.2 Test procedure for routine tests N/A
5.4.10 Protection against transient voltages between DC supplied. N/A
external circuit
5.4.10.1 Parts and circuits separated from external circuits N/A
5.4.10.2 Test methods N/A
5.4.10.2.1 |General N/A
5.4.10.2.2 |IMPUISE tESE.....covviiiiiiiiiiiiiiiiiiiiiiiiieeeeee S N/A
5.4.10.2.3 |Steady-state teSt .........ccevvrrririiiiiieiieeee e, N N/A
5411 Insulation between external circuits and earthed N/A
CIFCUITIY. ..ot :
54.11.1 Exceptions to separation between external N/A
circuits and earth
5.4.11.2 Requirements N/A
Rated operating voltage Uop (V) ..cccvvvvvvvvrerennne. N —
Nominal voltage Upeak (V) ...cevvvvveivviiiiiiiiinieennnne. N —
Max increase due to variation Usp ..................... - —
Max increase due to ageing AUsa ............ouven... R —
Uop= Upeak+ AUsp+ AUsa c...vevvevrveeriieieaneenne, o —
5.5 Components as safeguards
5.5.1 General N/A
5.5.2 Capacitors and RC units No capacitors or RC units used as N/A
safeguards.
5521 General requirement N/A
55.2.2 S_afeguards against capacitor discharge after N/A
disconnection of a connector ..............cccceeeeene :
5.5.3 Transformers No transformers used. N/A
554 Optocouplers No optocouplers used as N/A
safeguards.
5,55 Relays No relays used. N/A
5.5.6 Resistors No resistors used as safeguard. N/A
CSA Group Bayern GmbH Test Report No. S44369-00-00RT, page 14 of 53

Ohmstrasse 1-4 94342 STRASSKIRCHEN GERMANY
Tel.:+49(0)9424-94810 Fax:+49(0)9424-9481440 Rev. No. 1.2 2017-05-12




o

| @ | g?:u Page 15 of 53
- "
IEC 62368-1
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55.7 SPD’s DC supplied. N/A
55.7.1 Use of an SPD connected to reliable earthing N/A
55.7.2 Use of an SPD between mains and protective N/A
earth
5.5.8 Insulation between the mains and external cwcwt EU_T is not directly connected to the N/A
consisting of a coaxial cable.....................cc... : | mains.
5.6 Protective conductor N/A
5.6.2 Requirement for protective conductors No protective conductor provided. N/A
56.21 General requirements N/A
5.6.2.2 Colour of insulation N/A
5.6.3 Requirement for protective earthing conductors N/A
Protective earthing conductor size (mm?) ............ |-- —
5.6.4 Requirement for protective bonding conductors N/A
5.6.4.1 Protective bonding conductors N/A
Protective bonding conductor size (mm?). ........... |--- —
Protective current rating (A) ......ceeevveeevveeenennnnn. N —
5.6.4.3 Current limiting and overcurrent protective N/A
devices
5.6.5 Terminals for protective conductors N/A
5.6.5.1 Requirement N/A
Conductor size (mm?), nominal thread diameter N/A
5.6.5.2 Corrosion N/A
5.6.6 Resistance of the protective system N/A
5.6.6.1 Requirements N/A
5.6.6.2 Test Method Resistance (Q) .........ccvvvevvevveeenennl | == N/A
5.6.7 Reliable earthing N/A
5.7 Prospective touch voltage, touch current and protective conductor current N/A
5.7.2 Measuring devices and networks Class Il equipment. N/A
5.7.21 Measurement of touch current............cccccveeeeenn |- N/A
5.7.2.2 Measurement of prospective touch voltage N/A
573 Equipm(_a'nt set-up, supply connections and earth N/A
connections
System of interconnected equipment (separate L
connections/single connection).............ccoeeeeeent
Multiple connections to mains (one connection at L
a time/simultaneous connections) ......................
574 Earthed conductive accessible parts.........ccccc....t |- N/A
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Clause Requirement + Test Result - Remark Verdict
575 Protective conductor current N/A
Supply Voltage (V). - —
Measured current (MA).......ocevvvvvviviiiieiiiiiiiiieeennnl | === —
Instructional Safeguard...........cccccevvvvveivevivinnennl |- N/A
5.7.6 Prospective touch voltage and touch current due N/A
to external circuits
5.7.6.1 Touch current from coaxial cables N/A
5.7.6.2 Prospective touch voltage and touch current from N/A
external circuits
5.7.7 Summation of touch currents from external N/A
circuits
a) Equipment with earthed external circuits N/A
Measured current (MA).........eeeeeeeeeeeeeeeeeeieeeeeennns
b) Equipment whose external circuits are not N/A
referenced to earth. Measured current (mA).......:
6 ELECTRICALLY- CAUSED FIRE P
6.2 Classification of power sources (PS) and potential ignition sources (PIS) P
6.2.2 Power source circuit classifications PS2 P
6.2.2.1 General Refer below: P
6.2.2.2 Power measurement for worst-case load fault... . [ (See appended table 6.2.2) P
6.2.2.3 Power measurement for worst-case power source |(See appended table 6.2.2) =
FAUIE. ... :
6.2.2.4 PSS . | (See appended table 6.2.2) P
6.2.2.5 P S2 . | (See appended table 6.2.2) P
6.2.2.6 P S e : | No PS3 circuits. N/A
6.2.3 Classification of potential ignition sources Refer below: P
6.2.3.1 Arcing PIS .o, . |Novoltages > 50 V N/A
6.2.3.2 ReSIStiVe PIS ..., . | (See appended table 6.2.3.2) P
6.3 Safeguards against fire under normal operating and abnormal operating conditions P
6.3.1 (a) No ignition and attainable temperature value less | (See appended table 5.4.1.5,
than 90 % defined by ISO 871 or less than 300 °C 6.3.2, 9.0, B.2.6) P
for unknown materials ............ccccvveeeeeennininnnne. :
6.3.1 (b) Combustible materials outside fire enclosure HB75
6.4 Safeguards against fire under single fault conditions
6.4.1 Safeguard Method Control of fire spread.
6.4.2 Reduction of the likelihood of ignition under single | Method “control of fire spread” N/A
fault conditions in PS1 circuits used.
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6.4.3 Reduction_ _of thg likelihood of ignit_ion _under single [Method “control of fire spread” N/A
fault conditions in PS2 and PS3 circuits used.

6.4.3.1 General N/A

6.4.3.2 Supplementary Safeguards N/A
Special conditions if conductors on printed boards N/A
are opened or peeled

6.4.3.3 Single Fault Conditions .............ccvvvvvviiiiiinennne. S S N/A
Special conditions for temperature limited by fuse N/A

6.4.4 Control of fire spread in PS1 circuits No supp_lementa_ry safeguards p

needed in PS1 circuits.

6.4.5 Control of fire spread in PS2 circuits P

6.4.5.2 Supplementary safeguards ..........ccccccvvvveeeennnn. : | Metal enclosure. P

6.4.6 Control of fire spread in PS3 circuit No PS3 circuits. N/A

6.4.7 Separation of combustible materials from a PIS P

6.4.7.1 General.....cccovvvviiiiiii : | (Seetables 6.2.3.1 and 6.2.3.2) P

6.4.7.2 Separation by distance N/A

6.4.7.3 Separation by a fire barrier

6.4.8 Fire enclosures and fire barriers

6.4.8.1 Fire enclosure and fire barrier material properties |Metal enclosure used.

6.4.8.2.1 Requirements for a fire barrier N/A

6.4.8.2.2 Requirements for a fire enclosure Metal enclosure used. P

6.4.8.3 Constrt_;ctional' requirements for a fire enclosure =
and a fire barrier

6.4.8.3.1 Fire enclosure and fire barrier openings Refer below: P

6.4.8.3.2 Fire barrier dimensions Not used. N/A

6.4.8.3.3 Top Openings in Fire Enclosure: dimensions Max. 4.8 mm =
Needle Flame test N/A

6.4.8.3.4 Bottom Opening§ in Fi(e Enclosure, condition met | No openings in bottom of N/A
a), b) and/or ¢) dimensions (mm) ........................ | enclosure.
Flammability tests for the bottom of a fire N/A
ENCIOSUIE .iiiiiiiiiiiiiet ettt

6.4.8.3.5 Integrity of the fire enclosure, condition met: a) No doors or covers in enclosure. N/A
D)OrC) i :

6.4.8.4 Sepf':lratl_on of PIS from fire enclosgre an.d fire Metal enclosure used. =
barrier distance (mm) or flammability rating ........:

6.5 Internal and external wiring N/A

6.5.1 Requirements No wirings in PS2 circuits. N/A

6.5.2 Cross-sectional area (Mm?) .........ccccceevveeeivneeaennl | == —
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6.5.3 Requirements for interconnection to building N/A
WIFINQ et e e e e aeeeees :
6.6 Safeguards against fire due to connection to
o 4 N/A
additional equipment
External port limited to PS2 or complies with
N/A
Clause Q.1
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7 INJURY CAUSED BY HAZARDOUS SUBSTANCES N/A
7.2 Reduction of exposure to hazardous substances | No hazardous substances. N/A
7.3 Ozone exposure EUT does not emit ozone. N/A
7.4 Use of personal safeguards (PPE) Not required. N/A
Personal safeguards and instructions ................ | --- —
7.5 Use of instructional safeguards and instructions Not required. N/A
Instructional safeguard (ISO 7010) ...l | - —
7.6 Batteries. ... | No batteries used. N/A
8 MECHANICALLY-CAUSED INJURY P
8.1 General Refer below: P
8.2 Mechanical energy source classifications MS1 P
8.3 Safeguards against mechanical energy sources P
8.4 Safeguards against parts with sharp edges and No sharp edges and corners. N/A
corners
8.4.1 Safeguards N/A
8.5 Safeguards against moving parts Fan is not accessible. N/A
8.5.1 MS2 or MS3 part required to be accessible for the N/A
function of the equipment
8.5.2 Instructional Safeguard ...............cccevvvviieeeennn. S e —
8.5.4 Spepial categories of equipment comprising N/A
moving parts
8.5.4.1 Large data storage equipment N/A
8.5.4.2 Equipment having electromechanical device for N/A
destruction of media
8.5.4.2.1 Safeguards and Safety Interlocks........................ | No safety interlocks. N/A
8.5.4.2.2 Instructional safeguards against moving parts N/A
Instructional Safeguard ..............ccoovviiiiiiiieennnnnndd —
8.5.4.2.3 Disconnection from the supply N/A
8.54.24 Probe type and force (N) ........ooocvvieveieeennininnne. : N/A
8.5.5 High Pressure Lamps N/A
8.55.1 Energy Source Classification N/A
8.5.5.2 High Pressure Lamp Explosion Test....................  [No high-pressure lamps used. N/A
8.6 Stability N/A
8.6.1 Product classification MS1 N/A
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Instructional Safeguard ...............cccccveeeeeeeennnnnl. | EUT is MS1. No safeguard .
required.
8.6.2 Static stability N/A
8.6.2.2 Static stability test N/A
Applied FOICe .......uuviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiien D | === —
8.6.2.3 Downward Force Test N/A
8.6.3 Relocation stability test N/A
Unit configuration during 10° tilt ............ccvvvvveeen? |- —
8.6.4 Glass slide test N/A
8.6.5 Horizontal force test (Applied Force)....................t |- N/A
Position of feet or movable parts.............ccovvveeenl [ —
8.7 Equipment mounted to wall or ceiling N/A
8.7.1 Mount@ng Means (Length of screws (mm) and N/A
mounting sSUrface) ........ccccoceeiiiiiiiiiii
8.7.2 Direction and applied force...........cccoevveveennl |- N/A
8.8 Handles strength No handles for lifting or carrying. N/A
8.8.1 Classification N/A
8.8.2 Applied FOICe ....oovviiiiiiiiiieiee e eeeean s |- N/A
8.9 Wheels or casters attachment requirements No wheels or casters. N/A
8.9.1 Classification N/A
8.9.2 WAY o] o] 1=To I o] o = N —
8.10 Carts, stands and similar carriers No such parts. N/A
8.10.1 General N/A
8.10.2 Marking and instructions N/A
Instructional Safeguard ............cccoovvvvieiiieeereiiinnd |- —
8.10.3 Cart, stand or carrier loading test and compliance N/A
Applied fOrce ........cveeiiiieiie e |- —
8.10.4 Cart, stand or carrier impact test N/A
8.10.5 Mechanical stability N/A
Applied horizontal force (N) ...........eevvvevmiiieeiiinninns | == —
8.10.6 Thermoplastic temperature stability (°C) ............... |- N/A
8.11 Mounting means for rack mounted equipment EUT is not rack mounted. N/A
8.11.1 General N/A
8.11.2 Product Classification N/A
8.11.3 Mechanical strength test, variable N .................. |- N/A
8.11.4 Mechanical strength test 250N, including end stops N/A
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8.12 Telescoping or rod antennas ..................eeeeeeennee No such parts. N/A
Button/Ball diameter (mm)...........ccoeevvveeel |- —
9 THERMAL BURN INJURY P
9.2 Thermal energy source classifications TS1 P
9.3 Safeguard against thermal energy sources Only TS1, no safeguards required. N/A
9.4 Requirements for safeguards N/A
9.4.1 Equipment safeguard N/A
9.4.2 Instructional safeguard ............cccccvvvevviviiiiiieennnnnl --- N/A
10 RADIATION N/A
10.2 Radiation energy source classification No radiation sources in EUT. N/A
10.2.1 General classification N/A
10.3 Protection against laser radiation N/A
Laser radiation that exists equipment: —
Normal, abnormal, single-fault........................... o - N/A
Instructional safeguard ..........cccccceeevviieerieeiiinnnnn. o - —
TOOL i Do —
10.4 Protection against visible, infrared, and UV N/A
radiation
10.4.1 General N/A
10.4.1.a) RS3 for Ordinary and instructed persons. ........... - N/A
10.4.1.b) RS3 accessible to a skilled person..................... - N/A
Personal safeguard (PPE) instructional —
safeguard.........cccoooviiiiiiiiiii e :
10.4.1.c) Equipment visible, IR, UV does not exceed RS1.:| --- N/A
10.4.1.d) Normal, abnormal, single-fault conditions ......... D - N/A
10.4.1.e) Enclosure material employed as safeguard is N/A
(o] 0= Lo [0 1 PP :
10.4.1.f) UV attenuation ................eeeeeeeeeeneneinemnnnnnn. s - N/A
10.4.1.9) Materials resistant to degradation UV ................ s - N/A
10.4.1.h) Enclosure containment of optical radiation......... s - N/A
10.4.1.0) Exempt Group under normal operating N/A
CONAILIONS ....vviiieiiee s :
10.4.2 Instructional safeguard ..........ccccccvvvvvvviviiiiennnnnnn. D - N/A
10.5 Protection against x-radiation N/A
10.5.1 X- radiation energy source that exists equipment: | EUT does not emit x-radiation. N/A
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Normal, abnormal, single fault conditions N/A
Equipment safeguards...........ccccccvvveviiiiiiiniennnnn. - N/A
Instructional safeguard for skilled person............. | --- N/A
10.5.3 Most unfavourable supply voltage to give —
Maximum radiation .................eeeeeeeeeeinieeeeiee. :
Abnormal and single-fault condition .................. g N/A
Maximum radiation (PA/KQG) ......ccevvvevviviiiiinneennne. g N/A
10.6 Protection against acoustic energy sources N/A
10.6.1 General N/A
10.6.2 Classification N/A
Acoustic output, dB(A).......ccovvviiiiiiiiiiiiiiiiiiinne g N/A
Output voltage, unweighted r.m.s...................... e N/A
10.6.4 Protection of persons N/A
Instructional safeguards..........ccccccvvvvveviiiieennnnnn. g N/A
Equipment safeguard prevent ordinary person to —
RS2 :
Means to actively inform user of increase sound —
PrESSUIE ...ttt ettt :
Equipment safeguard prevent ordinary person to —
RS2 :
10.6.5 Requirements for listening devices (headphones, N/A
earphones, etc.)
10.6.5.1 porded passive listening devices with analog N/A
input
Input voltage with 94 dB(A) Laeqacoustic —
PreSSUre OULPUL .....covveeeeiiiiie et :
10.6.5.2 Corded listening devices with digital input N/A
Maximum dB(A)......ccuvieeiieeeiieeiee e D - —
10.6.5.3 Cordless listening device N/A
Maximum dB(A)......ccuvieeiieeeiieeiee e D - —
B NORMAL OPERATING CONDITION TESTS, ABNORMAL OPERATING P
CONDITION TESTS AND SINGLE FAULT CONDITION TESTS
B.2 Normal Operating Conditions Refer below:
B.2.1 General requirements.................cccceeveevveveeeeennnl | (See Test Item Particulars and
appended test tables)
Audio Amplifiers and equipment with audio ES1 P
amPlifiers ...
B.2.3 Supply voltage and tolerances P
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Clause Requirement + Test Result - Remark Verdict
B.2.5 INPUE EESE...eviviiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeen s | (S€€ @ppended table B.2.5) P
B.3 Simulated abnormal operating conditions N/A
B.3.1 General reqQUIremMents..........cccoeeeeeieeiil |- N/A
B.3.2 Covering of ventilation openings No accessible ventilation N/A
openings.
B.3.3 D.C. mains polarity test EUT is not directly connected to a N/A
mains supply.
B.3.4 Setting of voltage selector .................................. | No voltage selector provided. N/A
B.3.5 Maximum load at output terminals....................... | No accessible output terminals. N/A
B.3.6 Reverse battery polarity No batteries used. N/A
B.3.7 Abnormal operating conditions as specified in No amplifiers used. N/A
Clause E.2.
B.3.8 Safeguards functional during and after abnormal P
operating conditions
B.4 Simulated single fault conditions P
B.4.2 Temperature controlling device open or short- P
CIFCUItEd .o
B.4.3 Motor tests
B.4.3.1 Motor blocked or rotor locked increasing the Motor blocked.
internal ambient temperature ..........ccccooeeeeeeeennnt
B.44 Short circuit of functional insulation
B.4.4.1 Short circuit of clearances for functional insulation
B.4.4.2 Short circuit of creepage distances for functional
insulation
B.4.4.3 Short circuit of functional insulation on coated No coated PCB used. N/A
printed boards
B.4.5 Short circuit and interruption of electrodes in N/A
tubes and semiconductors
B.4.6 Short circuit or disconnect of passive components N/A
B.4.7 Continuous operation of components No such components used. N/A
B.4.8 Class 1 and Class 2 energy sources within limits P
during and after single fault conditions
B.4.9 Battery charging under single fault conditions....: |No batteries used. N/A
C UV RADIATION N/A
Cl1 Protection of materials in equipment from UV EUT is not exposed to UV N/A
radiation radiation.
C.12 Requirements N/A
C.13 Test method N/A
c.2 UV light conditioning test N/A
c.21 Test apparatus N/A
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C.22 Mounting of test samples N/A
Cc.2.3 Carbon-arc light-exposure apparatus N/A
C.24 Xenon-arc light exposure apparatus N/A
D TEST GENERATORS N/A
D.1 Impulse test generators N/A
D.2 Antenna interface test generator N/A
D.3 Electronic pulse generator N/A
E TEST CONDITIONS FOR EQUIPMENT CONTAINING AUDIO AMPLIFIERS N/A
E.l Audio amplifier normal operating conditions EUT is for building-in. N/A
Audio signal voltage (V).......ccevvvvviiiiiiiiiiiinieennne. N —
Rated load impedance (Q) ..., Dol N/A
E.2 Audio amplifier abnormal operating conditions - N/A
F EQUIPMENT MARKINGS, INSTRUCTIONS, AND INSTRUCTIONAL SAFEGUARDS P
F.1 General requirements P
Instructions — Language .........ccccccveevviiinnnennnnn. Do —
F.2 Letter symbols and graphical symbols N/A
F.2.1 Letter symbols according to IEC60027-1 N/A
F.2.2 Graphic symbols IEC, ISO or manufacturer N/A
specific
F.3 Equipment markings
F.3.1 Equipment marking locations
F.3.2 Equipment identification markings Refer below:
F.3.2.1 Manufacturer identification ..........cccccccooecvvveennen. . |Preh Car Connect GmbH —
F.3.2.2 Model identification ..............cccovvevieeiiiiiiiiieeeen. : [MIB STD 2 —
F.3.3 Equipment rating markings EUT is not directly connected to P
the mains.
F.3.3.1 Equipment with direct connection to mains N/A
F.3.3.2 Equipment without direct connection to mains P
F.3.3.3 Nature of supply voltage..........cccoeeeevvvviiiienenennn, o . —
F.3.3.4 Rated VOltage..........uvvvirviiiiiiiiiiiiiiiiiiiiiiiiiieiiiennns D12V —
F.3.3.4 Rated freqUeNCY...........uvvvvviiiiiiiiiiiiiiiiiiiiiiiiiinnnns S —
F.3.3.6 Rated current or rated pOWer............c.oocvvvveeeeen. Do —
F.3.3.7 Equipment with multiple supply connections N/A
F.3.4 Voltage setting device Not used. N/A
F.3.5 Terminals and operating devices Not used. N/A
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F.3.5.1 Mains appliance outlet and socket-outlet No outlets provided. N/A
MArKINGS ..o
F.3.5.2 Switch position identification marking ................. | No switches provided. N/A
F.3.5.3 Replacement fuse identification and rating The fuse is part of the internal N/A
MArKiNgS ....coovveiiiiiiiee e eeeeeieeeeeeeeeeen s | WIFING SYStem of the car in which
the EUT is installed. The required
indentification marking is provided
in the wiring instruction of the
automotive system in which the
EuT is installed. Maintanance and
installation only by the
manufacturer or well trained
service personal.
F.3.5.4 Replacement battery identification marking......... |No batteries in equipment. N/A
F.3.5.5 Terminal marking location N/A
F.3.6 Equipment markings related to equipment EUT is a class Il device. N/A
classification
F.3.6.1 Class | Equipment N/A
F.3.6.1.1 Protective earthing conductor terminal N/A
F.3.6.1.2 Neutral conductor terminal N/A
F.3.6.1.3 Protective bonding conductor terminals N/A
F.3.6.2 Class Il equipment (IEC60417-5172) Class Il equipment. N/A
F.3.6.2.1 Class Il equipment with or without functional earth N/A
F.3.6.2.2 Class Il equipment with functional earth terminal N/A
marking
F.3.7 Equipment IP rating marking ..........cccccceeeeeeennn. Do —
F.3.8 External power supply output marking No external power supply. N/A
F.3.9 Durability, legibility and permanence of marking P
F.3.10 Test for permanence of markings P
F.4 Instructions N/A
a) Equipment for use in locations where children N/A
not likely to be present - marking
b) Instructions given for installation or initial use N/A
¢) Equipment intended to be fastened in place N/A
d) Equipment intended for use only in restricted N/A
access area
e) Audio equipment terminals classified as ES3 N/A
and other equipment with terminals marked in
accordance F.3.6.1
f) Protective earthing employed as safeguard N/A
g) Protective earthing conductor current exceeding N/A
ES 2 limits
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h) Symbols used on equipment N/A
i) Permanently connected equipment not provided N/A
with all-pole mains switch

)] j) Replaceable components or modules providing N/A
safeguard function

F.5 Instructional safeguards N/A
Where “instructional safeguard” is referenced in N/A
the test report it specifies the required elements,
location of marking and/or instruction

G COMPONENTS N/A
G.1 Switches N/A
G.11 General requirements No switches used. N/A
G.1.2 Ratings, endurance, spacing, maximum load N/A
G.2 Relays N/A
G.2.1 General requirements No relays used. N/A
G.2.2 Overload test N/A
G.2.3 Relay controlling connectors supply power N/A
G.24 Mains relay, modified as stated in G.2 N/A
G.3 Protection Devices N/A
G.3.1 Thermal cut-offs N/A
G.3.1.1a) |Thermal cut-outs separately approved according N/A
&b) to IEC 60730 with conditions indicated in a) & b)

G.3.1.1c) |Thermal cut-outs tested as part of the equipment N/A

as indicated in c)
G.3.1.2 Thermal cut-off connections maintained and N/A
secure

G.3.2 Thermal links N/A
G.3.2.1a) |Thermal links separately tested with IEC 60691 N/A
G.3.2.1b) |Thermal links tested as part of the equipment N/A

Aging hours (H).......coeeeiiiiiiiiie el | == —

Single Fault Condition .............cccccvviieiiieeevivienl | == —

Test Voltage (V) and Insulation Resistance (Q) .: |- —

G.3.3 PTC Thermistors N/A
G.34 Overcurrent protection devices N/A
G.3.5 Safeguards components not mentioned in G.3.1t0 G.3.5 N/A
G.351 Non-resettable devices suitably rated and N/A
marking provided
G.3.5.2 Single faults conditions............ccccccvvvvvviiiiienennnn. S N/A
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G.4 Connectors N/A
G441 Spacings Only ES1 circuits. N/A
G.4.2 Mains connector configuration .................ccc...... Do N/A
G.4.3 Plug is shaped that insertion into mains socket- N/A

outlets or appliance coupler is unlikely
G.5 Wound Components N/A
G51 Wire insulation in wound components................ No wound components. N/A
G.5.1.2a) |Two wires in contact inside wound component, N/A

angle between 45° and 90°
G.5.1.2 b) |Construction subject to routine testing N/A
G.5.2 Endurance test on wound components N/A
G.5.21 General test requirements N/A
G.5.2.2 Heat run test N/A

TIME (S) weeveeiiiiiiiiiiiiiiiieeeee e N —

Temperature (°C) .....covvvvvviiiiiiiiiiiiiiiiiieeeeeeeeeeee Do —
G.5.23 Wound Components supplied by mains N/A
G.5.3 Transformers N/A
G531 Requirements applied (IEC61204-7, IEC61558- |No transformers used. N/A

1/-2, and/or IEC62368-1).........cccvvvvvrvrniiineannnnnnns :

POSITION ...cvviiiiicei Do —

Method of protection ..........ccccceeeviiiiiiiiiiiiine e, Do —
G.5.32 Insulation N/A

Protection from displacement of windings.......... : —
G.5.33 Overload teSt........cuueeivirirriieiiiee el | N/A
G.5.3.3.1 |Test conditions N/A
G.5.3.3.2 | Winding Temperatures testing in the unit N/A
G.5.3.3.3 |Winding Temperatures - Alternative test method N/A
G.54 Motors N/A
G.54.1 General requirements No mains supplied motors inside N/A

the equipment. DC fan is a
separate approved component.

POSITION ..vvviiiiiiiiii e Do —
G.5.4.2 Test conditions N/A
G.5.43 Running overload test N/A
G.5.4.4 Locked-rotor overload test N/A

Test duration (days) .....ccccccvvvvvviiiiiiiiiiiiiiinineee, Dol —
G.545 Running overload test for d.c. motors in N/A

secondary circuits
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G.5.4.5.2 |Tested in the unit N/A
Electric strength test (V) ..........eevvvvviiiiviiiiiiinnnnns N —
G.5.4.5.3 |Tested on the Bench - Alternative test method,; N/A
test time (N) .ooovvvvveiiiiii :
Electric strength test (V) ..........eevvvvviiiiiiiiiiiiiinnns N —
G.5.4.6 Locked-rotor overload test for d.c. motors in N/A
secondary circuits
G.5.4.6.2 |Tested in the unit N/A
Maximum Temperature ...........cccccceeeeeeeeeeeennnnns Do N/A
Electric strength test (V) ......ccccccvveviviviiiiiiinnnnns Do N/A
G.5.4.6.3 |Tested on the bench - Alternative test method; N/A
test time (N)....oovvvviviiiiiii :
Electric strength test (V) .........eevvvvvviviiiiiiiiiiinnnnns Do N/A
G.5.4.7 Motors with capacitors N/A
G.5.4.8 Three-phase motors N/A
G.5.4.9 Series motors N/A
Operating voltage ........cceviveeriveiiiiiiiiee e, N —
G.6 Wire Insulation N/A
G.6.1 General Only ES1 circuits. N/A
G.6.2 Solvent-based enamel wiring insulation N/A
G.7 Mains supply cords N/A
G.7.1 General requirements No supply cords provided. N/A
Y P e - —
Rated current (A)....ccoovveeevieeeiei e Dol —
Cross-sectional area (mm?), (AWG)......c...ceveennt |- —
G.7.2 Compliance and test method N/A
G.7.3 Cord anchorages and strain relief for non- N/A
detachable power supply cords
G.7.3.2 Cord strain relief N/A
G.7.3.2.1 |Requirements N/A
Strain relief test force (N).......ccovvvvvviiiiiiiininnnnnn. Dol —
G.7.3.2.2 | Strain relief mechanism failure N/A
G.7.3.2.3 | Cord sheath or jacket position, distance (mm) ... |--- —
G.7.3.2.4 | Strain relief comprised of polymeric material N/A
G.74 COrd ENtry..ccoovviiiiiiii |- N/A
G.7.5 Non-detachable cord bend protection N/A
G.7.5.1 Requirements N/A
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G.75.2 MBSS (g) +vvvvvvrrrmmmmmnnnnnnnnnnnninnnnneeiieneeneeeneeiaeeeneaee Dol —

Diameter (M) ......uvvveevveeeiiiiiiiiirriiiiiiieiieieeiieeeenenes Dol —

Temperature (°C) .....covvvvvviiiiiiiiiiiiiiiiiieieeeeeeeeee Do —
G.7.6 Supply wiring space N/A
G.7.6.2 Stranded wire N/A
G.7.6.2.1 | Test with 8 mm strand N/A
G.8 Varistors N/A
G.8.1 General requirements N/A
G.8.2 Safeguard against shock N/A
G.8.3 Safeguard against fire N/A
G.8.3.2 Varistor overload test ..........cccccvvvviiiiiiiiiiiiiiinnnn. S N/A
G.8.3.3 Temporary overvoltage..........ccccccvvvvevveiiieeenennnn. S N/A
G.9 Integrated Circuit (IC) Current Limiters N/A
G.9.1a) Manufacturer defines limit at max. 5A. N/A
G.9.1b) Limiters do not have manual operator or reset N/A
G.9.1¢) Supply source does not exceed 250 VA ........... N —
G.9.1d) IC limiter output current (max. 5A) ........cceeeeeennn. N —
G.9.1¢€) Manufacturers’ defined drift ...........ccccooeeiiinnnns N —
G.9.2 Test Program 1 N/A
G.9.3 Test Program 2 N/A
G.9.4 Test Program 3 N/A
G.10 Resistors N/A
G.10.1 General requirements No resistors used as safeguards. N/A
G.10.2 Resistor test N/A
G.10.3 Test for resistors serving as safeguards between

the mains and an external circuit consisting of a N/A

coaxial cable
G.10.3.1 General requirements N/A
G.10.3.2 Voltage surge test N/A
G.10.3.3 Impulse test N/A
G.11 Capacitor and RC units N/A
G.11.1 General requirements Not used as safeguards. N/A
G.11.2 Conditioning of capacitors and RC units N/A
G.11.3 Rules for selecting capacitors N/A
G.12 Optocouplers N/A
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Optocouplers comply with IEC 60747-5-5:2007 Not used as safeguards.
Spacing or Electric Strength Test (specify optlon N/A
and test results)........cccccciiiiiiii :
Type test voltage Vini ......cccccccvvvviiiiiiiiinnnn. N —
Routine test voltage, Vini,b ...........cccoevviiiinnnnnn. Dol —
G.13 Printed boards N/A
G.13.1 General requirements Functional insulation only. N/A
Refer to clause B.4.4
G.13.2 Uncoated printed boards N/A
G.13.3 Coated printed boards N/A
G.13.4 Insulation between conductors on the same inner N/A
surface
Compliance with cemented joint requirements .
(Specify construction) ..o, :
G.13.5 Insulation between conductors on different N/A
surfaces
Distance through insulation ...........cccccccceeeveeeennns N/A
Number of insulation layers (pCS) .....ccccceeeveennnn. N —
G.13.6 Tests on coated printed boards N/A
G.13.6.1 Sample preparation and preliminary inspection N/A
G.13.6.2a) | Thermal conditioning N/A
G.13.6.2b) |Electric strength test N/A
G.13.6.2c) |Abrasion resistance test N/A
G.14 Coating on components terminals N/A
G.14.1 ReqUIreMents .......ccceevveeiiiieiiis e N/A
G.15 Liquid filled components N/A
G.15.1 General requirements Not used. N/A
G.15.2 Requirements N/A
G.15.3 Compliance and test methods N/A
G.15.3.1 Hydrostatic pressure test N/A
G.15.3.2 Creep resistance test N/A
G.15.3.3 Tubing and fittings compatibility test N/A
G.15.34 Vibration test N/A
G.15.3.5 Thermal cycling test N/A
G.15.3.6 Force test N/A
G.15.4 Compliance N/A
G.16 IC including capacitor discharge function (ICX) N/A
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a) Humidity treatment in accordance with sc5.4.8 — N/A
120 hours
b) Impulse test using circuit 2 with Uc = to tranS|ent N/A
VOItAGE ..evvviiiiiiiiiiiiiiiiiiiibiiiibiibiiiibeibeeeeeeeeeeee :
Cl) Appllcatlc_)n of ac voltage at 110% of rated voltage N/A
for 2.5 minutes
C2) TesStvOltage .....ccovvvvviiiiiiiiiiiiiiiiiiiiieeeeeeeee N —
D1) 10,000 cycles on and off using capacitor with
smallest capacitance resistor with largest N/A
resistance specified by manufacturer
D2) CapacitanCe ........ccovveeiiiiiiiie e Do —
D3) RESISTANCE ....evvviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiee Dol —
H CRITERIA FOR TELEPHONE RINGING SIGNALS N/A
H.1 General N/A
H.2 Method A N/A
H.3 Method B N/A
H.3.1 Ringing signal N/A
H.3.1.1 Frequency (HZ) ....coooviiiiiiiiie e Lol —
H.3.1.2 VOoltage (V) weeevieeeeiieeee e Lol —
H.3.1.3 Cadence; time (s) and voltage (V) .....ccevvvvvvnnnn. Lol —
H.3.1.4 Single fault current (MA):......coovviiiieie e, Dol —
H.3.2 Tripping device and monitoring voltage.............. Dol N/A
H.3.2.1 Conditiqns for use of a tri_pping' device or a N/A
monitoring voltage complied with
H.3.2.2 Tripping device N/A
H.3.2.3 Monitoring voltage (V) ......coovvviieiiiieiiieeiiee e, Dol —
J INSULATED WINDING WIRES FOR USE WITHOUT INTERLEAVED INSULATION N/A
General requirements N/A
K SAFETY INTERLOCKS N/A
K.1 General requirements No safety interlocks used. N/A
K.2 Components of safety interlock safeguard N/A
MECNANISIM ..o
K.3 Inadvertent change of operating mode N/A
K.4 Interlock safeguard override N/A
K.5 Fail-safe N/A
(070] 0] o/ [T o [od = T I N/A
K.6 Mechanically operated safety interlocks N/A
K.6.1 Endurance requirement N/A
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K.6.2 Compliance and Test method.............ccccccenint | === N/A
K.7 Interlock circuit isolation N/A
K.7.1 Separation distance for contact gaps & interlock | --- N/A

circuit elements (type and circuit location) ........:
K.7.2 Overload test, Current (A) ........ccccevvvvvvevvveennennas | === N/A
K.7.3 Endurance test N/A
K.7.4 Electric strength test .........cccccceciinl | - N/A
L DISCONNECT DEVICES N/A
L.1 General requirements Class Il equipment. N/A
L.2 Permanently connected equipment N/A
L.3 Parts that remain energized N/A
L.4 Single phase equipment N/A
L.5 Three-phase equipment N/A
L.6 Switches as disconnect devices N/A
L.7 Plugs as disconnect devices N/A
L.8 Multiple power sources N/A
M EQUIPMENT CONTAINING BATTERIES AND THEIR PROTECTION CIRCUITS N/A
M.1 General requirements No batteries in equipment. N/A
M.2 Safety of batteries and their cells N/A
M.2.1 Requirements N/A
M.2.2 Compliance and test method (identify method)..: |--- N/A
M.3 Protection circuits N/A
M.3.1 Requirements N/A
M.3.2 Tests N/A

- Overcharging of a rechargeable battery N/A

- Unintentional charging of a non-rechargeable N/A

battery

- Reverse charging of a rechargeable battery N/A

- Excessive discharging rate for any battery N/A
M.3.3 (070] 0] o/ 1= o [ox = D - N/A
M.4 Additional safeguards for equipment containing N/A

secondary lithium battery
M.4.1 General N/A
M.4.2 Charging safeguards N/A
M.4.2.1 Charging operating limits N/A
M.4.2.2a) | Charging voltage, current and temperature........: |--- —
M.4.2.2 b) | Single faults in charging circuitry .......................i | - —
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M.4.3 Fire Enclosure N/A

M.4.4 Endurance of equipment containing a secondary N/A
lithium battery

M.4.4.2 Preparation N/A

M.4.4.3 Drop and charge/discharge function tests N/A
Drop N/A
Charge N/A
Discharge N/A

M.4.4.4 Charge-discharge cycle test N/A

M.4.4.5 Result of charge-discharge cycle test N/A

M.5 Risk of burn due to short circuit during carrying N/A

M.5.1 Requirement N/A

M.5.2 Compliance and Test Method (Test of P.2.3) N/A

M.6 Prevention of short circuits and protection from N/A
other effects of electric current

M.6.1 Short circuits N/A

M.6.1.1 General requirements N/A

M.6.1.2 Test method to simulate an internal fault N/A

M.6.1.3 Compliance (Specify M.6.1.2 or alternative N/A
Method) ..o :

M.6.2 Leakage current (MA) ...ccoeveeeriveeiiiiiie e, S N/A

M.7 Risk of explosion from lead acid and NiCd N/A
batteries

M.7.1 Ventilation'preventing explosive gas N/A
concentration

M.7.2 Compliance and test method N/A

M.8 Protection against internal ignition from external N/A
spark sources of lead acid batteries

M.8.1 General requirements N/A

M.8.2 Test method N/A

M.8.2.1 General requirements N/A

M.8.2.2 Estimation of hypothetical volume Vz (m?/s)....... D - —

M.8.2.3 Correction factors........ccceevviiiiiiiiiee e e —

M.8.2.4 Calculation of distance d (MM) ...........occevvveeeeen. D - —

M.9 Preventing electrolyte spillage N/A

M.9.1 Protection from electrolyte spillage N/A

M.9.2 Tray for preventing electrolyte spillage N/A

CSA Group Bayern GmbH

Ohmstrasse

1-4 94342 STRASSKIRCHEN GERMANY

Tel.:+49(0)9424-94810 Fax:+49(0)9424-9481440

Test Report No. S44369-00-00RT, page 33 of 53

Rev. No. 1.2 2017-05-12




\ CSA

Group Page 34 of 53
IEC 62368-1
Clause Requirement + Test Result - Remark Verdict
M.10 Instructions to prevent reasonably foreseeable N/A
misuse (Determination of compliance: mspectlon
data review; or abnormal testing) ...................... :
N ELECTROCHEMICAL POTENTIALS N/A
Metal(S) USed.........vvviiiiiiiiiiii . | Pollution degree considered —
O MEASUREMENT OF CREEPAGE DISTANCES AND CLEARANCES N/A
Figures O.1 to O.20 of this Annex applied ......... D —
P SAFEGUARDS AGAINST ENTRY OF FOREIGN OBJECTS AND SPILLAGE OF N/A
INTERNAL LIQUIDS
P.1 General requirements EUT is for building-in. No openings N/A
in accessible enclosure.
pP.2.2 Safeguards against entry of foreign object N/A
Location and Dimensions (Mm) ........ccccccvveeeeen. S —
pP.2.3 Safeguard against the consequences of entry of N/A
foreign object
pP.2.3.1 Safeguards against the entry of a foreign object N/A
Openings in transportable equipment N/A
Transportable equipment with metalized plastic N/A
PAIS ..ttt :
P.2.3.2 Openings in transportable equipment in relation | --- N/A
to metallized parts of a barrier or enclosure
(identification of supplementary safeguard) ...... :
P.3 Safeguards against spillage of internal liquids No internal liquids. N/A
P.3.1 General requirements N/A
pP.3.2 Determination of spillage consequences N/A
P.3.3 Spillage safeguards N/A
P.3.4 Safeguards effectiveness N/A
P.4 Metallized coatings and adhesive securing parts N/A
P.4.2 a) Conditioning testing N/A
B o3 GO TN Do —
B I GO TN Do —
Ta(CC) ittt e —
P.4.2 b) Abrasion testing ..o e N/A
P.4.2 c) Mechanical strength testing.........cccccccvvvvvvvveennnn. D - N/A
Q CIRCUITS INTENDED FOR INTERCONNECTION WITH BUILDING WIRING N/A
Q.1 Limited power sources EUT is not intended for N/A
in_t(.arconnection with building
wiring.
Q.1.14a) Inherently limited output N/A
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Q.1.1b) Impedance limited output N/A

- Regulating network limited output under normal N/A

operating and simulated single fault condition
Q.1.1¢) Overcurrent protective device limited output N/A
Q.1.1d) IC current limiter complying with G.9 N/A
Q.1.2 Compliance and test method N/A
Q.2 Test for external circuits — paired conductor cable N/A

Maximum output current (A) .......cceeeeeeeerreeeeennnnn. e _

Current limiting method ..........cccoovviiiiiiiiiiiienee, D - —

R LIMITED SHORT CIRCUIT TEST N/A
R.1 General requirements No PE provided. N/A
R.2 Determination of the overcurrent protective N/A
device and circuit
R.3 Test method Supply voltage (V) and short- cwcwt N/A
CUITENE (A)). wevviriiiiiiiiiiiiiiiiiiieiebeeeebeibeeeeeeeenaeeee :
TESTS FOR RESISTANCE TO HEAT AND FIRE N/A
S.1 Flammability test for fire enclosures and fire Metal enclosure used. N/A

barrier materials of equipment where the steady
state power does not exceed 4 000 W

Samples, material ............oeeviieiiiieeiiee e, e —

Wall thickness (Mm).........cceeeviiiiiiieiiiiiii e Do —

ConditionNiNg (°C)..vvvvnniiieiiiiiiiiiei e s —

Test flame according to IEC 60695-11-5 with N/A
conditions as set out

- Material not consumed completely N/A
- Material extinguishes within 30s N/A
- No burning of layer or wrapping tissue N/A

S.2 _Flamr_nability test for fire enclosure and fire barrier N/A
integrity

Samples, material ............cccccveieiiieiiiii D —

Wall thickness (mm)..........ccoeivi, Do - —

(o] Lo [11Te] ol o o [N (Gl @3 N —

Test flame according to IEC 60695-11-5 with N/A
conditions as set out

Test specimen does not show any additional hole N/A
S.3 Flammability test for the bottom of a fire N/A
enclosure

Samples, material .............ueeeeeiiiiiiiiiiiii. Do —

Wall thickness (mm).........cccccccvvviiiiiiiiiiiiiiiine, e —
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Cheesecloth did not ignite N/A
S.4 Flammability classification of materials N/A
S.5 Flammability test for fire enclosures and fire N/A
barrier materials of equipment where the steady
state power does not exceed 4 000 W
Samples, material ...........ccccvveeiiiiiiiie Do --- _
Wall thickness (mm).........coooei Do —
Conditioning (test condition), (°C).............euuveeee. S —
Test flame according to IEC 60695-11-20 with N/A
conditions as set out
After every test specimen was not consumed N/A
completely
After fifth flame application, flame extinguished N/A
within 1 min
T MECHANICAL STRENGTH TESTS N/A
T.1 General requirements EUT is for building-in. N/A
T.2 Steady force test, 10N .......cceeiviiiiviieiiiiiieeeeeenns | = N/A
T.3 Steady force test, 30 N ......oveevviiiviieeiiiiie el | = N/A
T.4 Steady force test, 100 N ......ccoevvvvevviveiiiiiiieeeeennns | = N/A
T.5 Steady force test, 250 N ......ccevvveevviieiiiiiiieeeeeenns | = N/A
T.6 Enclosure impact test N/A
Fall test N/A
Swing test N/A
T.7 Drop teSt ..ovvvviiii i | N/A
T.8 Stress relief test.......ccccccecviviiviiviee et | Metal enclosure used. N/A
T.9 Impact Test (glass) N/A
T.9.1 General requirements N/A
T.9.2 Impact test and compliance N/A
Impact energy (J).......ccouviieiiieeeeieiiiiiie e eeeeeninnns | - —
Height (M) ... | - —
T.10 Glass fragmentation test .............ccccevvvvveeviiiiinnnnss | === N/A
T.11 Test for telescoping or rod antennas N/A
Torque value (NM) ... |- —
U MECHANICAL STRENGTH OF CATHODE RAY TUBES (CRT) AND PROTECTION N/A
AGAINST THE EFECTS OF IMPLOSION
u.l General requirements No such parts used. N/A
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u.2 Compliance and test method for non-intrinsically N/A
protected CRTs

u.3 Protective SCreen ........ooovvvvevviiiiiieiiieeiiieeeeeeeennl |- N/A
Y DETERMINATION OF ACCESSIBLE PARTS (FINGERS, PROBES AND WEDGES) N/A
V.1 Accessible parts of equipment EUT is for building-in. N/A
V.2 Accessible part criterion No accessible parts. N/A
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4.1.2 TABLE: List of critical components P
Object / part No. Manufacturer/ Type / model |Technical data Standard Mark(s) of
trademark conformity?
Enclosure material | Various Various Metal EN 62368-1 Accepted
Min. 0.7 mm
Front plastic COVESTRO Bayblend HB ANSI/UL 746C | UL E41613
DEUTSCHLAND | T65XF ANSI/UL 94
AG
Front plastic Various Various Min HB UL 94 UL
Audio Connectors IMS Connector HSD(m)-PCB |HB EN 62368-1 Accepted
Systems Kft. P|Ug 100V DC
1.5A
PCB Various Various V-0 Ul 94 UL
Min 105°C
Display TRULY OPTO- I-Touch VCC 3.8V DC EN 62368-1 Accepted
ELECTRONICS Module AVDD 14.5V DC
LTD VBL 23.5V DC
85°C
Metal shielding
Quad-Lock Yamaichi P2775A21 24V EN 62368-1 Accepted
Connectors Electronics 16 A
V-0
85°C

Supplementary information:

D Provided evidence ensures the agreed level of compliance. See OD-CB2039.

2) Description line content is optional. Main line description needs to clearly detail the component used for

testing
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4.8.4, TABLE: Lithium coin/button cell batteries mechanical tests N/A
4.8.5
(The following mechanical tests are conducted in the sequence noted.)
4.8.4.2 TABLE: Stress Relief test —
Part Material Oven Temperature (°C) Comments
4.8.4.3 TABLE: Battery replacement test —
Battery part NO..........ccovvvuiriiiiiieiiiiiie e : —
Battery Installation/withdrawal Battery Installation/Removal Cycle Comments
1
2
3
4
5
6
8
9
10
4.8.4.4 TABLE: Drop test —
Impact Area Drop Distance Drop No. Observations
1
2
3
4.8.45 TABLE: Impact .
Impacts per surface Surface tested Impact energy (Nm) Comments

4.8.4.6 TABLE: Cru

sh test

Test position

Surface tested

Crushing Force (N)

Duration force
applied (s)

Supplementary information:
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485 TABLE: Lithium coin/button cell batteries mechanical test result N/A
Test position Surface tested Force (N) Duration force
applied (s)
Supplementary information:
5.2 Table: Classification of electrical energy sources P
5.2.2.2 — Steady State Voltage and Current conditions
Suppl Location (e.g. Parameters
No. PPy circuit Test conditions U I ES Class
VEIEEE designation) Hz
(Vrms or Vpk) | (Apk or Arms)
1 12 Input Normal 12 Vrms - DC
Abnormal - - ESl
Single fault — 12 Vrms DC
SC/OC
2 12 Speaker Normal 16 Vrms DC
Abnormal ESl
Single fault — 16 Vrms DC
SC/OoC
Normal
Abnormal
Single fault —
SC/OoC
5.2.2.3 - Capacitance Limits
Location (e.g. Parameters
N Supply A .
0. Voltage circuit Test conditions ) ES Class
el designation) Capacitance, nF Upk (V)
Normal
Abnormal
Single fault —
SC/OC
5.2.2.4 - Single Pulses
s Location (e.g. Parameters
No Hpply circuit Test conditions ES Class
' Voltage C .
designation) Duration (ms) | Upk (V) Ipk (MA)
Normal
Abnormal
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Single fault —
SC/oC
5.2.2.5 - Repetitive Pulses
Suppl Location (e.g. Parameters
No. Vollig ye circuit Test conditions ) ES Class
g designation) Off time (ms) Upk (V) Ipk (MA)
Normal
Abnormal
Single fault —
SC/OC
Test Conditions:
Normal —
Abnormal -

Supplementary information: SC=Short Circuit, OC=Short Circuit
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5.4.1.4, TABLE: Temperature measurements P
6.3.2, 9.0,
B.2.6
Supply voltage (V) .....ccevvveeeeen. : 12 12* —
Ambient Tmin (°C) ..vvvevvvieiinienns : 24 24 _
Ambient Tmax (OC) .................... . 24 24 _
TMa (°C) evveeiiiieeeeiiieee e : 70 70 —
Maximum measured temperature T of part/at: T(C) AHOWE ¢
Tmax( C)
#1 — Display 26 72 94
#2 — PCB top 32 78 130
#3 — PCB bottom 35 81 130
#4 — Plastic front 28 -- 60
Supplementary information:
values marked with * have been calculated at 70°C ambient temperature.
Teal (°C) =T meas — Tamb + Trra
Tmra IS the maximum ambient temperature: 70°C
Tmeas IS the measured temperature
Tcalis the calculated maximum product temperature at Trra.
o t1 (°C) R1 (Q) t2 (°C) Rz (Q) T (°C) | Allowed |Insulation
Temperature T of winding: Tomax (°C) class
Supplementary information:
Note 1: Tma should be considered as directed by appliable requirement
Note 2: Tma is not included in assessment of Touch Temperatures (Clause 9)
5.4.1.10.2 |TABLE: Vicat softening temperature of thermoplastics N/A

Penetration (Mm) ........ccooeeviiiiiiiiiiiiieieeeeeen,

Object/ Part No./Material

Manufacturer/t
rademark

T softening (°C)

supplementary information:
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5.4.1.10.3

TABLE: Ball pressure test of thermoplastics

N/A

Allowed impression diameter (Mm) .......ccccevvvveiieiieeenennn. :

<2mm

Object/Part No./Material

Manufacturer/trademark

Test temperature (°C)

Impression diameter (mm)

Supplementary information:

5.4.2.2, TABLE: Minimum Clearances/Creepage distance N/A
5.4.2.4 and

5.4.3

Clearance (cl) and creepage Up U r.m.s. | Frequenc | Required cl Required?® cr
distance (cr) at/of/between: (V) (V) y (kHz)! | cl (mm) (mm)2 | cr (mm) (mm)

Supplementary information:

Note 1: Only

Note 2: See table 5.4.2.4 if this is based on electric strength test

for frequency above 30 kHz

Note 3: Provide Material Group

Functional insulation short-circuited.
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5.4.2.3 TABLE: Minimum Clearances distances using required withstand voltage N/A

Overvoltage Category (OV):

Pollution Degree:

Clearance distanced between:

Required withstand
voltage

Required cl
(mm)

Measured cl (mm)

Supplementary information:

5.4.2.4 TABLE: Clearances based on electric strength test N/A

Test voltage applied between: Required cl Test voltage (kV) Breakdown
(mm) peak/ r.m.s. / d.c. Yes / No

Supplementary information:

5.4.4.2, TABLE: Distance through insulation measurements N/A

5.4.4.5c)

5.4.4.9

Distance through Peak voltage Frequency Material Required DTI DTI

insulation di at/of: V) (kHz) (mm) (mm)

Supplementary information:
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5.4.9 TABLE: Electric strength tests N/A
Test voltage applied between: Voltage shape Test voltage (V) Breakdown
(AC, DC) Yes/ No
Supplementary information:
5.5.2.2 TABLE: Stored discharge on capacitors N/A
Supply Voltage (V), Hz Test Operating Switch Measured Voltage ES Classification
Location Condition position (after 2 seconds)
(N, S) On or off

Supplementary information:

X-capacitors installed for testing are:

UJ bleeding resistor rating:

O ICX:

Notes:

A. Test Location:

Phase to Neutral; Phase to Phase; Phase to Earth; and/or Neutral to Earth

B. Operating condition abbreviations:

N — Normal operating condition (e.g., normal operation, or open fuse); S —Single fault condition
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5.6.6.2 TABLE: Resistance of protective conductors and terminations N/A
Accessible part Test current Duration Voltage drop Resistance
(A) (min) V) Q)

Supplementary information:
5.7.2.2, TABLE: Earthed accessible conductive part N/A
5.7.4
Supply voltage ... : —
Location Test conditions specified in 6.1 of | Touch current

IEC 60990 or Fault Condition No
in IEC 60990 clause 6.2.2.1
through 6.2.2.8, except for 6.2.2.7

(mA)

1

2*

o0 | bW

Supplementary Information:

Notes:

[1] Supply voltage is the anticipated maximum Touch Voltage

[2] Earthed neutral conductor [Voltage differences less than 1% or more]

[3] Specify method used for measurement as described in IEC 60990 sub-clause 4.3
[4] IEC60990, sub-clause 6.2.2.7, Fault 7 not applicable.

[5] (*) IEC60990, sub-clause 6.2.2.2 is not applicable if switch or disconnect device (e.g., appliance coupler)

provided.
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6.2.2 Table: Electrical power sources (PS) measurements for classification P
Source Description | Measurement Max Power after 3s | Max Povsvgr after 5 | PS Classification
Power (W) 92.5 92.5
DC input /
A EUT Va (V) 18.5 18.5 PS2
Ia (A) 5 5
Power (W) 85 85
B Output 1y, v 14.4 14.4 PS2
Ia (A) 6 6
Power (W)
C Va (V)
Ia (A)
Supplementary Information:
(*) Measurement taken only when limits at 3 seconds exceed PS1 limits
6.2.3.1 Table: Determination of Potential Ignition Sources (Arcing PIS) N/A
Open circuit
voltage Measured r.m.s
After 3 s current Calculated value Arcing PIS?
Location (Vp) (Irms) (Vp X lrms) Yes / No

Supplementary information:

An Arcing PIS requires a minimum of 50 V (peak) a.c. or d.c. An Arcing PIS is established when the product of

the open circuit voltage (Vp) and normal operating condition rms current (Iims) is greater than 15.
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6.2.3.2 Table: Determination of Potential Ignition Sources (Resistive PIS) P
Measured Measured Protective Circuit, o
Operating Condition |~ ="2" 5 | e or vA | Regulator, or PTC Resistive
Circuit Location (x-y) (Normal / Describe :age. g Operated? PIS?
Single Fault) During first 30 | After 30 s (W / Yes / No
g s (\N / VA) VA) Yes/No
(Comment)
Input Normal <1W <1W No No

Supplementary Information:

A combination of voltmeter, VA and ammeter 1A may be used instead of a wattmeter.
If a separate voltmeter and ammeter are used, the product of (VA x IA) is used to determine Resistive PIS

classification.

A Resistive PIS: (a) dissipates more than 15 W, measured after 30 s of normal operation, or (b) under single
fault conditions has either a power exceeding 100 W measured immediately after the introduction of the fault if
electronic circuits, regulators or PTC devices are used, or has an available power exceeding 15 W measured

30 s after introduction of the fault.

8.5.5 TABLE: High Pressure Lamp N/A
Description Values Energy Source Classification
LampP tY P e —
ManNUFACIUNEr..........c.evvreiiiee e —
CatNO...ccoiiiiiiiiiii —
Pressure (cold) (MPQ) ..........ccoceevvveevvveiiiinnnnnn MS
Pressure (operating) (MPa) ............ccccvvvvnnnnnn MS
Operating time (MINULES) ........ccevvvvvviiiiieeeenns —
Explosion method.............ccccoeeeeiiiiiiiiiiiennnl —

Max particle length escaping enclosure (mm).: MS

Max particle length beyond 1 m (mm) ............: MS

Ooverall result ........coeoviiviiiiiieeeaa

Supplementary information:
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B.2.5 TABLE: Input test P

U (V) I (A) | rated (A) P (W) P rated (W) | Fuse No | | fuse (A) Condition/status
12 1.43 17.16 --- - Normal running
10.2 1.78 18.16 --- - Normal running
14.4 1.27 18.29 - - Normal running

Supplementary information:

Equipment may be have rated current or rated power or both

. Both should be measured

B.3 TABLE: Abnormal operating condition tests N/A

Ambient temperature (°C) .....uuuuiueeieiiieiiiiieiiiieeieieeeiieeeeee e —

Power source for EUT: Manufacturer, model/type, output rating ..: —

Component No. | Abnormal Supply Test time | Fuse Fuse T-couple | Temp. | Observation
Condition | Voltage, (V) (ms) no. | current, (A) (°C)

Supplementary information:
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B.4 TABLE: Fault condition tests P
Ambient temperature (°C) ......ccccoiiiiiiii : —
Power source for EUT: Manufacturer, model/type, output rating .: —
Component No. Fault Supply Test time | Fuse Fuse T-couple | Temp. | Observation
Condition | Vvoltage, (V) (h) no. | current, (A) (°C)
DC input S-C 12 1h -- -- K 37 No danger,
no high
temperature
Supplementary information:
Short-circuit of functional insulation cannot cause a hazard.
Annex M | TABLE: Batteries N/A

The tests of Annex M are applicable only when appropriate battery data is not available

Is it possible to install the battery in a reverse polarity position?..............cccece... :

Non-rechargeable batteries

Rechargeable batteries

Discharging Un- Charging Discharging Reversed charging
intentional
Meas. Manuf. : Meas. | Manuf. | Meas. | Manuf. | Meas. | Manuf.
charging
current | Specs. current | Specs. | current | Specs. | current | Specs.
Max. current
during normal
condition
Max. current
during fault
condition
Test results: Verdict

- Chemical leaks

- Explosion of the battery

- Emission of flame or expulsion of molten metal

- Electric strength tests of equipment after completion of tests

Supplementary information:
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Annex M.4 | Table: Additional safeguards for equipment containing secondary lithium N/A
batteries
Battery/Cell - Measurements _
NG Test conditions Observation
' u I (A) Temp (C)
Normal
Abnormal
Single fault —-SC/OC
Normal
Abnormal
Single fault — SC/OC
Supplementary Information:
Battery Chgrrglng at Observation Ch_e;rgmg at Observation
identification jouiest s
(°C) (°C)
Supplementary Information:
Annex TABLE: Circuits intended for interconnection with building wiring (LPS) N/A
Q.1
Note: Measured UOC (V) with all load circuits disconnected:
Output Components Uoc (V) Isc (A) S (VA)
Cireut Meas. Limit Meas. Limit

Supplementary Information:

SC=Short circuit, OC=0Open circuit

CSA Group Bayern GmbH
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T.2,T.3, TABLE: Steady force test N/A
T4, T5

Part/Location Material Thickness Force Test Duration Observation

(mm) (N) (sec)

Supplementary information:
T.6,T.9 TABLE: Impact tests N/A

Part/Location Material Thickness Vertical Observation

(mm) distance (mm)

Supplementary information:
T.7 TABLE: Drop tests N/A

Part/Location Material Thickness Drop Height Observation

(mm) (mm)

Supplementary information:
T.8 TABLE: Stress relief test N/A

Part/Location Material Thickness Oven Duration Observation

(mm) Temperature (h)
(°C)

Supplementary information:
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List of test equipment used:

Page 53 of 53

Test ID Model Type Kind of Equipment Equipment No.
S CL&CR Digital Measuring Slide 150mm Holex 412805_150 01-03/34-17-002
Digital Micrometer 0 - 25 mm Digital Micrometer 01-03/50-05-014
S Load DC load 3229.0 Electrical Load DC 01-03/50-16-012
S Mark N-Hexan Testbenzin 01-03/50-05-045
Stopwatch K&R Stoppuhr 02-03/50-05-019
S Mech Forcemeter 321.20N Forcemeter 01-03/34-05-001
Steelruler 300 mm Steel Ruler 300 mm 01-03/34-05-006
S Power DC 30 V/3A DC Power Supply 01-03/30-05-010
DC 30 V/3A DC Power Supply 01-03/30-05-012
METRAHIT 298 TRMS-Multimeter 02-03/32-08-002
S Temp ADGT Top Message Delphin 02-03/38-07-002
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TEST REPORT
IEC 62368-1

Audio/video, information and communication technology equipment
Part 1: Safety requirements

Report Number..........ccccovvvviiiinnnn. : S43401-00-00HK

Date of iSSUE...ccceevviieieieeiiiieeeeee, : 2018-01-24

Total number of pages ................... : 53

Applicant’s name..........cccccuununeeee : T7layers GmbH

AdAress ....ooooveieiieiiiee e : BorsigstraBe 11
40880 Ratingen
Germany

Test specification:

Standard........ccccovciiiiiiiiie, : |EC 62368-1:2014/Cor1:2015/Cor2:2015
EN 62368-1:2014/AC:2015

Test procedure........ccccceeeeeeiinnnnen. :  Compliance Test

Non-standard test method............. : N/A

Test Report Form No. ................. : |EC62368_1B

Test Report Form(s) Originator...... : UL(US)

Master TRF.......ooiiiiiiiiiieeeee, : 2014-03

Copyright © 2014 Worldwide System for Conformity Testing and Certification of Electrotechnical
Equipment and Components (IECEE), Geneva, Switzerland. All rights reserved.

This publication may be reproduced in whole or in part for non-commercial purposes as long as the IECEE is acknowledged as copyright
owner and source of the material. IECEE takes no responsibility for and will not assume liability for damages resulting from the reader's
interpretation of the reproduced material due to its placement and context.

This report is not valid as a CB Test Report unless signed by an approved CB Testing Laboratory and
appended to a CB Test Certificate issued by an NCB in accordance with IECEE 02.

General disclaimer:

The test results presented in this report relate only to the object tested.
This report shall not be reproduced, except in full, without the written approval of the Issuing Testing Laboratory.

D-PL-12030-01-01
D-PL-12030-01-02
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Test Item description ... :

SELV supplied head unit

Trade Mark .....cooeeiiieiiee e . |Preh
Manufacturer...........ooeeeeiieiieeeeeeeeee : | Preh Car Connect GmbH
Model/Type reference .........cccccceeeeeeiiiinnnen. : [MIB 3

Ratings ...coooiiieeeee e :

12 V DC (Vehicle electrical system)

Testing procedure and testing location:

X | Testing Laboratory:

Testing location/ address .............cccceeeeel

CSA Group Bayern GmbH
Ohmstrasse 1-4
94342 Strasskirchen

Germany

Tested by (name + signature)............. :

Markus Hackl .

(Test Engineer)

Markus Hackl
2018.01.24 07:14:32
+01'00'

Approved by (name + signature) ........ :

Josef Kellermeier

(Safety Team Lead) \- i

Josef Kellermeier
2018.01.24 07:17:56
+01'00'

List of Attachments (including a total numbe

r of pages in each attachment):

Attachment 1: S43401-00-01HK_photo_documentation (5 pages)

Summary of testing:

Tests performed (name of test and test
clause):

Testing location:
CSA Group Bayern GmbH

5.2 Classification of electrical energy sources | Ohmstrasse 1-4

6.2.2 Classification of power sources

6.3.2 Temperature measurement

6.2.3 Classification of PIS

9.2 Classification of thermal energy sources
B.2.5 Input test

B.4 Fault condition tests

F.3.10 Test for performance of markings

94342 Strasskirchen
Germany

CSA Group Bayern GmbH
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Summary of compliance with National Differences:
List of countries addressed

EN Members.
X] The product fulfils the requirements of

IEC 62368-1:2014/Cor1:2015/Cor2:2015
EN 62368-1:2014/AC:2015

CSA Group Bayern GmbH Test Report No. S43401-00-00HK, page 3 of 53
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Copy of marking plate:

The artwork below may be only a draft. The use of certification marks on a product must be authorized by the
respective NCBs that own these marks.
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TEST ITEM PARTICULARS:

Classification of US€ by ........coeeeiiiiiiiiiiiiiie

[] Ordinary person

[] Instructed person

X Skilled person

] Children likely to be present

Supply Connection..........cccccveeeveveeeeceeeeseeeeeaeenennt | L] AC Mains [] DC Mains
X] External Circuit - not Mains connected
-1 ES1 [JES2 []ES3
SUppPly % TOIEraNCE ......ccveeveeeecieeie e [] +10%/-10%

X +20%/-15%
O+ %/ %
[ 1 None

Supply Connection —=Type ....cooeveveieiiiieiieeeeeeeeeed

[] pluggable equipment type A -
[] non-detachable supply cord
[] appliance coupler
[] direct plug-in
[] mating connector

[] pluggable equipment type B -
[] non-detachable supply cord
[] appliance coupler

[] permanent connection
[] mating connector [X] other: DC jack

Considered current rating of protective device as par
of building or equipment installation........................:

N/A;
Installation location: [] building; (] equipment

Equipment mobility ...........c.ccccoveeeeeeieeeiceeveenenenn s | L] movable [ ] hand-held [] transportable
[] stationary  [X for building-in [ direct plug-
in [] rack-mounting ~ [] wall-mounted

Over voltage category (OVC) .....ccoeeeueeceeeieeeeennll []ovel Cjovcl C]ovc i
[]ovCIv X other: DC supplied (not directly
connected to mains).

Class of equipment .........c.cccccveveeeeeeeeeesveevesenennnnns. | L] Class | [] Class Il X Class IlI

ACCESS 10CAION ....oveeeieeieeieeeeeeeeeee e [] restricted access location ~ [X] N/A

Pollution degree (PD) .....cccooveevevveeieeieeieeeeeeieeeeena [I1PD1 X PD2 [I1PD3

Manufacturer’s specified maxium operating ambient: [85°C

IP protection Class ..........ccceeveevevveeeevieeieeieeeeieeeeens X IPXo []IP___

POWET SYSIEMS ...t OTN OTT LJIm-_ Vi XINA

Altitude during operation (M) ........ccccccceveveeeeveeeenn: |KI2000morless [ m

Altitude of test laboratory (M) ......c.cccceveevevievvevicenennnad XI2000morless (]~ m

Mass of equipment (KQ) ......cceeeereereereeeeereereeieereeneans X 1.10 kg

POSSIBLE TEST CASE VERDICTS:

- test case does not apply to the test object............... | N/A

CSA Group Bayern GmbH

Ohmstrasse 1-4 94342 STRASSKIRCHEN GERMANY

Tel.:+49(0)9424-94810 Fax:+49(0)9424-9481440

Test Report No. S43401-00-00HK, page 5 of 53

Rev. No. 1.2 2017-05-12




£ @\ CSA
\ Group Page 6 of 53

- test object does meet the requirement .................... : | P (Pass)

- test object does not meet the requirement............... : | F (Fail)

TESTING:

Date of receipt of test item ..........ccceeiiiiiiiiis : 12017-10-23

Date (s) of performance of testS...........uvvvvvvvivvririennns :12017-12-13 t0 2017-01-16

GENERAL REMARKS:

Test Report History:

This report may consist of more than one report and is valid only with additional or previous issued reports:

Test Report No.: Modifications:

$43401-00-00HK (this report) Origin Test Report.

IEC 62368-1:2014/Cor1:2015/Cor2:2015
EN 62368-1:2014/AC:2015

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
determined for all measurements listed in this test report acc. to GUM (,Guide to the Expression of Uncertainty in
Measurement®) and ISO Guide 115 (“Application of uncertainty of measurement to conformity assessment
activities in the electro technical sector”) and checked against the requirements of current OD 5014 and
documented in the quality system acc. to DIN EN ISO/IEC 17025. 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.

"(See Enclosure #)" refers to additional information appended to the report.
"(See appended table)" refers to a table appended to the report.

Throughout this report a[_] comma/ [X] point is used as the decimal separator.

Manufacturer’s Declaration per sub-clause 4.2.5 of IECEE 02:

The application for obtaining a CB Test Certificate L] Yes

includes more than one factory location and a [X| Not applicable
declaration from the Manufacturer stating that the
sample(s) submitted for evaluation is (are)
representative of the products from each factory has
been provided..........cccoviiiii :

When differences exist; they shall be identified in the General product information section.

Name and address of factory (ies).......ccceeevernnnnnnne : | Preh Car Connect GmbH
Gewerbepark Merbitz 5
01156 Dresden

Germany

GENERAL PRODUCT INFORMATION:

Product Description —
The EUT is a SELV supplied head unit system for vehicles.
It is power supplied via the vehicle electrical system.

CSA Group Bayern GmbH Test Report No. S43401-00-00HK, page 6 of 53
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Weight: 1.10 kg

Operating Temperature: -40°C — +85°C

Notes:

. The unit is power supplied by vehicle electrical system — SELV.

. Vehicle supply considered as LPS.

. The PCB material fulfils the flammability requirement of UL 94 V-0.

. The enclosure material fulfils the flammability requirement of UL 94 V-0 (metal) and UL 94 HB.
. Class Il

Model Differences —
N/A

Additional application considerations — (Considerations used to test a component or sub-assembly) —
N/A

CSA Group Bayern GmbH Test Report No. S43401-00-00HK, page 7 of 53
Ohmestrasse 1-4 94342 STRASSKIRCHEN GERMANY
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ENERGY SOURCE IDENTIFICATION AND CLASSIFICATION TABLE:

(Note 1: Identify the following six (6) energy source forms based on the origin of the energy.)
(Note 2: The identified classification e.g., ES2, TS1, should be with respect to its ability to cause pain or injury
on the body or its ability to ignite a combustible material. Any energy source can be declared Class 3 as a

worse case classification e.g. PS3, ES3.

Electrically-caused injury (Clause 5):

(Note: Identify type of source, list sub-assembly or circuit designation and corresponding energy source

classification)
Example: +5 V dc input

ES1

Source of electrical energy

Corresponding classification (ES)

DC input

ES1

Electrically-caused fire (Clause 6):

(Note: List sub-assembly or circuit designation and corresponding energy source classification)

Example: Battery pack (maximum 85 watts):

PS2

Source of power or PIS

Corresponding classification (PS)

DC input

PS2

Injury caused by hazardous substances (Clause 7)

(Note: Specify hazardous chemicals, whether produces ozone or other chemical construction not addressed as

part of the component evaluation.)
Example: Liquid in filled component

Glycol

Source of hazardous substances

Corresponding chemical

N/A

N/A

Mechanically-caused injury (Clause 8)

(Note: List moving part(s), fan, special installations, etc. & corresponding MS classification based on Table 35.)

Example: Wall mount unit MS2

Source of kinetic/mechanical energy Corresponding classification (MS)
Mass of equipment MS1

Edges and corners MS1

Fan MS1

Thermal burn injury (Clause 9)

(Note: Identify the surface or support, and corresponding energy source classification based on type of part,
location, operating temperature and contact time in Table 38.)

Example: Hand-held scanner — thermoplastic enclosure

TS1

Source of thermal energy

Corresponding classification (TS)

Enclosure

TS1

Radiation (Clause 10)

(Note: List the types of radiation present in the product and the corresponding energy source classification.)

Example: DVD — Class 1 Laser Product

RS1

Type of radiation

Corresponding classification (RS)

N/A

N/A

CSA Group Bayern GmbH
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ENERGY SOURCE DIAGRAM

Indicate which energy sources are included in the energy source diagram. Insert diagram below

EUT: ES1/PS2/MS1/TS1

CSA Group Bayern GmbH Test Report No. S43401-00-00HK, page 9 of 53
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OVERVIEW OF EMPLOYED SAFEGUARDS

Clause Possible Hazard
5.1 Electrically-caused injury
Body Part Energy Source Safeguards
(e.g. Ordinary) (ES3: Primary Filter circuit) Basic Supplementary | Reinforced
(Enclosure)
Skilled person ES1
6.1 Electrically-caused fire
Material part Energy Source Safeguards
(e.g. mouse enclosure) (PS2: 100 Watt circuit) Basic Supplementary | Reinforced
Enclosure PS2 Enclosure | PCB material
Material: V-0
Metal
7.1 Injury caused by hazardous substances
Body Part Energy Source Safeguards
(e.g., skilled) (hazardous material) Basic Supplementary | Reinforced
N/A
8.1 Mechanically-caused injury
Body Part Energy Source Safeguards
(- IR (Ll\grifgz)High PRI Basic Supplementary | Reinforced
(Enclosure)
Skilled person MS1 (mass / edges and
corners / Fan)
9.1 Thermal Burn
Body Part Energy Source Safeguards
(1, OIEINED) (TS2) Basic Supplementary | Reinforced
Skilled person TS
10.1 Radiation
Body Part Energy Source Safeguards
(e.g., Ordinary) (Output from audio port) Basic Supplementary | Reinforced
N/A

Supplementary Information:

(1) See attached energy source diagram for additional details.
(2) “N” — Normal Condition; “A” — Abnormal Condition; “S” Single Fault

CSA Group Bayern GmbH

Test Report No. S43401-00-00HK, page 10 of 53

Ohmstrasse 1-4 94342 STRASSKIRCHEN GERMANY
Tel.:+49(0)9424-94810 Fax:+49(0)9424-9481440

Rev. No. 1.2 2017-05-12




£ csa

Group Page 11 of 53
IEC 62368-1
Clause Requirement + Test Result - Remark Verdict
4 GENERAL REQUIREMENTS
411 Acceptance of materials, components and (See Table 4.1.2)
subassemblies
41.2 Use of components P
4.1.3 Equipment design and construction P
41.15 Markings and instructions............ccccceeeeiiiinnnen. . | (See Annex F) P
444 Safeguard robustness P
4442 Steady force tests......ccouuviieiiiiiii : | EUT is for building-in. N/A
4443 Drop testS...cooi i : | EUT is for building-in. N/A
4444 Impact tests......cuuveeeiieee : | EUT is for building-in. N/A
4445 Internal accessible safeguard enclosure and No internal accessible safeguard. N/A
barrier testS .....euiiii i :
4446 Glass Impact tests.......ccveeeiiiiiiiiiiieeeceeeee : | No glasses used. N/A
44474 Thermoplastic material tests.........cccccceeeerennes : | Metal enclosure. N/A
4448 Air comprising a safeguard...........cccccceieeeennns Do - N/A
4449 Accessibility and safeguard effectiveness EUT is for building-in. N/A
4.5 Explosion
4.6 Fixing of conductors
4.6.1 Fix conductors not to defeat a safeguard
4.6.2 10 N force test applied {0 ......eeevveeiiiiiiiiiiiene, I N/A
4.7 Equipment for direct insertion into mains socket - | EUT is not intended for direct N/A
outlets insertion into mains socket —
outlet.
4.7.2 Mains plug part complies with the relevant N/A
standard ... :
4.7.3 Torque (NM) ... |- N/A
4.8 Products containing coin/button cell batteries No batteries used. N/A
4.8.2 Instructional safeguard N/A
4.8.3 Battery Compartment Construction N/A
Means to reduce the possibility of children O
removing the battery..........coooooiiie, :
484 Battery Compartment Mechanical Tests .......... R N/A
4.8.5 Battery Accessibility N/A
4.9 Likelihood of fire or shock due to entry of (See Annex P) P
conductive object.........ccuiiiiiiiiiii :

CSA Group Bayern GmbH
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Clause Requirement + Test Result - Remark Verdict
5 ELECTRICALLY-CAUSED INJURY P
5.2.1 Electrical energy source classifications ............. . | (See appended table 5.2) P
5.2.2 ES1, ES2 and ES3 limits Only ES1 circuits. P
5222 Steady-state voltage and current ...................... . | (See appended table 5.2) P
5223 Capacitance limits.........cceeeeeeeiiiiiiiiiieeee S R N/A
5224 Single pulse lIMits .......cceveeeiiieiiiiee S R N/A
5225 Limits for repetitive pulses .........ccccceeeeiiiiiiinnen. S R N/A
5.2.2.6 RiNging Signals ........ccoeeiiiiiiiiiiiiieeeiiieeeeen : | Noringing signals. N/A
5.2.2.7 AUdIiO SIGNAIS ..eveeeiiieiiiiiee e . |EST P
5.3 Protection against electrical energy sources Only ES1 circuits. N/A
5.3.1 General Bequirements for gccessible parts to N/A
ordinary, instructed and skilled persons
5.3.2.1 Accessibility to electrical energy sources and N/A
safeguards
5.3.2.2 Contact requirements N/A
a) Test with test probe from Annex V ................ S e N/A
b) Electric strength test potential (V).................. N e N/A
C) Air gap (MM) .eeevieeeiiiiieee e S R N/A
5.3.24 Terminals for connecting stripped wire N/A
5.4 Insulation materials and requirements N/A
5.41.2 Properties of insulating material LPS ;uppli_ed equ.ipment. N/A
Functional insulation only.
5413 Humidity conditioning ...........ccccveeeiiiiininiinne. N N/A
5414 Maximum operating temperature for insulating N/A
MALENIAIS ..vveeiiieeeiiee e :
5415 Pollution degree........cccooviiiiiiiiiiiiiiiieeeee, . |PD2 O
54152 Test fo_r pollution degree 1 environment and for an N/A
insulating compound
54153 Thermal cycling N/A
5.4.1.6 Insulation in transformers with varying dimensions | No transformers used. N/A
5.41.7 Insulation in circuits generating starting pulses No starting impulses generated. N/A
54.1.8 Determination of working voltage N/A
5.41.9 Insulating surfaces N/A
5.4.1.10 Thermopla;tic parts on which conductive metallic N/A
parts are directly mounted
5.4.1.10.2 | Vicat softening temperature............cccccceeeeeennne S R N/A
5.4.1.10.3 | Ball PreSSure .....ccoceeiiiiiiieieeeeeeeeiiiieeee e S R N/A
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5.4.2 Clearances Only ES1 circuits. N/A
5.422 Determining clearance using peak working voltage N/A
5.4.2.3 Determining clearance using required W|thstand N/A

VORAGE 1ot :

a) a.c. mains transient voltage............cccceeuuveee. A

b) d.c. mains transient voltage ..........cccccceeenne S

c) external circuit transient voltage .................... i

Q) transient voltage determined by measurement .. |--- 0
5424 Determining the adequacy of a clearance using an N/A

electric strength test
5.4.25 Multiplication factors for clearances and test N/A

VORAGES .. oottt :
5.4.3 Creepage distanCes ..........ccceeeiiiiiiiiieiiieenennne : | Only ES1 circuits. N/A
5.4.3.1 General N/A
5.4.3.3 Material Group .....ccevveeeiieeeeiiiiieee e S O
54.4 Solid insulation N/A
5442 Minimum distance through insulation ............... S R N/A
5443 Insulation compound forming solid insulation N/A
5444 Solid insulation in semiconductor devices N/A
5.445 Cemented joints N/A
5446 Thin sheet material N/A
5.4.46.1 General requirements N/A
54.46.2 Separable thin sheet material N/A

Number of layers (PCS) .....oovvvuivreeerieeiiiiiiiee, S R N/A
5.4.4.6.3 Non-separable thin sheet material N/A
5.446.4 Standard test procedure for non-separable thm N/A

sheet material..........oocoiiii e :
5.4.4.6.5 Mandrel test N/A
5.4.47 Solid insulation in wound components N/A
5449 Solid insulation at frequencies >30 kHz............ S R N/A
5.45 Antenna terminal insulation Only functional insulation used. N/A
5.4.5.1 General N/A
5.45.2 Voltage surge test N/A

Insulation resistance (MQ)........ccccooviiiiiiennnnnn. N O
5.4.6 Insulation of internal wire as part of I N/A

supplementary safeguard ............cccoceiieiinnnes :
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5.4.7 Tests for sgmiconductor components and for N/A
cemented joints
5.4.8 Humidity conditioning Functional insulation
Short circuiting of functional N/A
insulating causes no hazard.
Relative humidity (%)......coooovieeiiiiiiiiiiieeee, Do
Temperature (°C) ...oooviiiiiieeieeeeieieeee e |-
Duration (N) ..o N
5.4.9 Electric strength test ..., S R N/A
5.4.9.1 Test procedure for a solid insulation type test N/A
5.4.9.2 Test procedure for routine tests N/A
5.4.10 Protectioq agginst transient voltages between DC supplied. N/A
external circuit
5.4.10.1 Parts and circuits separated from external circuits N/A
5.410.2 Test methods N/A
5.4.10.2.1 |General N/A
5.410.2.2 |IMpPulSE teSt.....uuiiiiiiiiiiiieee e S R N/A
5.4.10.2.3 |Steady-state test ........cccoiiieiiiiiiiiiies N N/A
5.4.11 Insulation between external circuits and earthed N/A
CIFCUITIY ..o :
54111 E.xcelptlons to separation between external N/A
circuits and earth
54.11.2 Requirements N/A
Rated operating voltage Uop (V) ..coeeviiviieennnnn. Do |- O
Nominal voltage Upeak (V) ...cooiiiiiiieeiiaeiniiinee, Do O
Max increase due to variation Usp ...........eevvennes s |- O
Max increase due to ageing AUsa ........ccevvveeeee. S O
Uop= Upeak + A Usp + AUsa w..vvveeeeeieeeeereerenns e 0
5.5 Components as safeguards
5.5.1 General N/A
5.5.2 Capacitors and RC units No capacitors or RC units used as N/A
safeguards.
5.5.2.1 General requirement N/A
5.5.2.2 Slafeguardg against capacitor discharge after N/A
disconnection of a connector ...........ccccceeeennee :
5.5.3 Transformers No transformers used. N/A
5.5.4 Optocouplers No optocouplers used as N/A
safeguards.
5.5.5 Relays No relays used. N/A
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5.5.6 Resistors No resistors used as safeguard. N/A
5.5.7 SPD’s DC supplied. N/A
5.5.7.1 Use of an SPD connected to reliable earthing N/A
5.5.7.2 Use of an SPD between mains and protective N/A
earth
5.5.8 Insulation between the mains and external CII’CUI’[ EUT is not directly connected to the N/A
consisting of a coaxial cable............................ ;| mains.
5.6 Protective conductor N/A
5.6.2 Requirement for protective conductors No protective conductor provided. N/A
5.6.2.1 General requirements N/A
5.6.2.2 Colour of insulation N/A
5.6.3 Requirement for protective earthing conductors N/A
Protective earthing conductor size (mm?) ...........: 0
5.6.4 Requirement for protective bonding conductors N/A
5.6.4.1 Protective bonding conductors N/A
Protective bonding conductor size (mm?2). ............ |- 0
Protective current rating (A) ....cooeeeriiiiiiiieeennenn. N O
5.6.4.3 Current limiting and overcurrent protective N/A
devices
5.6.5 Terminals for protective conductors N/A
5.6.5.1 Requirement N/A
Conductor size (mm?), nominal thread diameter b N/A
00100 TR PPPPPPPRRPR
5.6.5.2 Corrosion N/A
5.6.6 Resistance of the protective system N/A
5.6.6.1 Requirements N/A
5.6.6.2 Test Method Resistance (Q).......cccceevvvevverieenenal |- N/A
5.6.7 Reliable earthing N/A
5.7 Prospective touch voltage, touch current and protective conductor current N/A
5.7.2 Measuring devices and networks Class Il equipment. N/A
5.7.2.1 Measurement of touch current...........coccccas |- N/A
5.7.2.2 Measurement of prospective touch voltage N/A
5.7.3 Equipmgnt set-up, supply connections and earth N/A
connections
System _of intgrconnected e_quipment (separate 0
connections/single connection)..........ccccceeeeenint
Multiple connections to mains (one connection at 0
a time/simultaneous connections)......................
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5.7.4 Earthed conductive accessible parts..................t |- N/A
5.7.5 Protective conductor current N/A
Supply Voltage (V)...coccveeeeeeeieeiiiiiieeeeeeeeeiinn . [ O
Measured current (MA).......cccciiieeeieiiiiiiiieeeend |- O
Instructional Safeguard..........cccccoiviiiiiiiennenl |- N/A
5.7.6 Prospective touch voltage and touch current due N/A
to external circuits
5.7.6.1 Touch current from coaxial cables N/A
5.7.6.2 Prospective touch voltage and touch current from N/A
external circuits
5.7.7 Summation of touch currents from external N/A
circuits
a) Equipment with earthed external circuits N/A
Measured current (MA).......cccuiieeiiiiiiiiiieeeee
b) Equipment whose external circuits are not N/A
referenced to earth. Measured current (mA).......:

6 ELECTRICALLY- CAUSED FIRE P
6.2 Classification of power sources (PS) and potential ignition sources (PIS) P
6.2.2 Power source circuit classifications PS2 P
6.2.2.1 General Refer below: P
6.2.2.2 Power measurement for worst-case load fault... : [ (See appended table 6.2.2) P
6.2.2.3 fO\;\t/er measurement for worst-case power source (See appended table 6.2.2) P
AU ;
6.2.2.4 P ST : | (See appended table 6.2.2) P
6.2.2.5 PO : | (See appended table 6.2.2) P
6.2.2.6 P S : | No PS8 circuits. N/A
6.2.3 Classification of potential ignition sources Refer below: P
6.2.3.1 Arcing PIS oo : | Novoltages > 50 V N/A
6.2.3.2 Resistive PIS ... : | (See appended table 6.2.3.2) P
6.3 Safeguards against fire under normal operating and abnormal operating conditions P
6.3.1 (a) No ignition and attainable temperature value less | (See appended table 5.4.1.5,
than 90 % defined by ISO 871 or less than 300 °C 6.3.2, 9.0, B.2.6) P
for unknown materials ...........cccoeeeeiiiiiiiiiineen,
6.3.1 (b) Combustible materials outside fire enclosure HB75
6.4 Safeguards against fire under single fault conditions
6.4.1 Safeguard Method Control of fire spread.
6.4.2 Reductioq pf thg IikeIihopd qf ignition under single | Method “control of fire spread” N/A
fault conditions in PS1 circuits used.
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6.4.3 Reductioq pf thg likelihood of ignit_ion _under single |Method “control of fire spread” N/A
fault conditions in PS2 and PS8 circuits used.
6.4.3.1 General N/A
6.4.3.2 Supplementary Safeguards N/A
Special conditions if conductors on printed boards N/A
are opened or peeled
6.4.3.3 Single Fault Conditions ...........cccceeiiiiiiiieennnnen. e N/A
Special conditions for temperature limited by fuse N/A
6.4.4 Control of fire spread in PS1 circuits No supp]ementary sgfeguards P
needed in PS1 circuits.
6.4.5 Control of fire spread in PS2 circuits P
6.4.5.2 Supplementary safeguards ...........cccccvvveeeeenn. . |Metal enclosure. P
6.4.6 Control of fire spread in PS3 circuit No PS3 circuits. N/A
6.4.7 Separation of combustible materials from a PIS P
6.4.7.1 GeNEIAl.cciiiiiiii : | (See tables 6.2.3.1 and 6.2.3.2) P
6.4.7.2 Separation by distance N/A
6.4.7.3 Separation by a fire barrier
6.4.8 Fire enclosures and fire barriers
6.4.8.1 Fire enclosure and fire barrier material properties |Metal enclosure used.
6.4.8.2.1 Requirements for a fire barrier N/A
6.4.8.2.2 Requirements for a fire enclosure Metal enclosure used. P
6.4.8.3 Constrgctional_ requirements for a fire enclosure P
and a fire barrier
6.4.8.3.1 Fire enclosure and fire barrier openings Refer below: P
6.4.8.3.2 Fire barrier dimensions Not used. N/A
6.4.8.3.3 Top Openings in Fire Enclosure: dimensions Max. 4.6 mm P
(MM) e :
Needle Flame test N/A
6.4.8.3.4 Bottom Openings in Fire Enclosure, condition met No openings in bottom of N/A
a), b) and/or ¢) dimensions (mm) ....................... . |enclosure.
Flammability tests for the bottom of a fire N/A
ENCIOSUIE .ottt :
6.4.8.3.5 Integrity of the fire enclosure, condition met: a) No doors or covers in enclosure. N/A
D) OF C) e :
6.4.8.4 Sepgratipn of PIS from fire encIosy_re anld fire Metal enclosure used. P
barrier distance (mm) or flammability rating ........ :
6.5 Internal and external wiring N/A
6.5.1 Requirements No wirings in PS2 circuits. N/A
6.5.2 Cross-sectional area (Mm?) .........cccceceveveennnenne. o O
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6.5.3 Requirements for interconnection to building N/A
11 o :
6.6 Safeguards against fire due to connection to
o . N/A
additional equipment
External port limited to PS2 or complies with
N/A
Clause Q.1
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7 INJURY CAUSED BY HAZARDOUS SUBSTANCES N/A
7.2 Reduction of exposure to hazardous substances | No hazardous substances. N/A
7.3 Ozone exposure EUT does not emit ozone. N/A
7.4 Use of personal safeguards (PPE) Not required. N/A
Personal safeguards and instructions ...............: | --- O
7.5 Use of instructional safeguards and instructions | Not required. N/A
Instructional safeguard (ISO 7010) .........ceeeee.... N O
7.6 Batteries. .. .uuiiii it : | No batteries used. N/A
8 MECHANICALLY-CAUSED INJURY P
8.1 General Refer below: P
8.2 Mechanical energy source classifications MS1 P
8.3 Safeguards against mechanical energy sources P
8.4 Safeguards against parts with sharp edges and No sharp edges and corners. N/A
corners
8.4.1 Safeguards N/A
8.5 Safeguards against moving parts Fan is not accessible. N/A
8.5.1 MS2 or MS3 part rgzquired to be accessible for the N/A
function of the equipment
8.5.2 Instructional Safeguard ............ooociiiieiiiinnnnns Do O
8.5.4 Spegial categories of equipment comprising N/A
moving parts
8.5.4.1 Large data storage equipment N/A
8.5.4.2 Equipmgnt having .electromechanical device for N/A
destruction of media
8.5.4.2.1 Safeguards and Safety Interlocks......................... | No safety interlocks. N/A
8.5.4.2.2 Instructional safeguards against moving parts N/A
Instructional Safeguard ..ol O
8.5.4.2.3 Disconnection from the supply N/A
8.5.4.24 Probe type and force (N) .......coooiiiiiieiiieeinininnd N/A
8.5.5 High Pressure Lamps N/A
8.5.5.1 Energy Source Classification N/A
8.5.5.2 High Pressure Lamp Explosion Test.................... | No high-pressure lamps used. N/A
8.6 Stability N/A
8.6.1 Product classification MS1 N/A
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Instructional Safeguard ............cccccvviiiiiiinennnlt EUT is MS1. No safeguard 0
required.
8.6.2 Static stability N/A
8.6.2.2 Static stability test N/A
Applied FOrCe ... D O
8.6.2.3 Downward Force Test N/A
8.6.3 Relocation stability test N/A
Unit configuration during 10° tilt ...........ccccoenenee i e O
8.6.4 Glass slide test N/A
8.6.5 Horizontal force test (Applied Force).................... D N/A
Position of feet or movable parts..............cceeeenn. D 0
8.7 Equipment mounted to wall or ceiling N/A
8.7.1 Mounting Means (Length of screws (mm) and N/A
Mounting SUMface) ........ccccveeeeieeniiiiiiieeee e :
8.7.2 Direction and applied force..........cccceeeieeeiiiiinnnen. D N/A
8.8 Handles strength No handles for lifting or carrying. N/A
8.8.1 Classification N/A
8.8.2 Applied FOICe ..o D N/A
8.9 Wheels or casters attachment requirements No wheels or casters. N/A
8.9.1 Classification N/A
8.9.2 Applied fOrCe ..o D --- O
8.10 Carts, stands and similar carriers No such parts. N/A
8.10.1 General N/A
8.10.2 Marking and instructions N/A
Instructional Safeguard ............ccccoviieiiiiiniiiiinee. i O
8.10.3 Cart, stand or carrier loading test and compliance N/A
Applied fOrCe ..o D O
8.10.4 Cart, stand or carrier impact test N/A
8.10.5 Mechanical stability N/A
Applied horizontal force (N) .......eeeeeeeeiiiiiiiiiieennenn. D O
8.10.6 Thermoplastic temperature stability (°C) .............. |- N/A
8.11 Mounting means for rack mounted equipment EUT is not rack mounted. N/A
8.11.1 General N/A
8.11.2 Product Classification N/A
8.11.3 Mechanical strength test, variable N ..................: N/A
8.11.4 Mechanical strength test 250N, including end stops N/A
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8.12 Telescoping or rod antennas ...........ccooeccvvveeeeennn. No such parts. N/A
Button/Ball diameter (mm).........ccoovviiiiiieenenennnnl |- O
9 THERMAL BURN INJURY P
9.2 Thermal energy source classifications TS P
9.3 Safeguard against thermal energy sources Only TS1, no safeguards required. N/A
9.4 Requirements for safeguards N/A
9.4.1 Equipment safeguard N/A
9.4.2 Instructional safeguard .........cccccoeeiiiiiiiiiieenendt N/A
10 RADIATION N/A
10.2 Radiation energy source classification No radiation sources in EUT. N/A
10.2.1 General classification N/A
10.3 Protection against laser radiation N/A
Laser radiation that exists equipment: O
Normal, abnormal, single-fault..............cccccceee. Dl N/A
Instructional safeguard ...........ccccceeiiniiiiiiennnnn. D] o--- O
TOOl et Do O
10.4 Protection against visible, infrared, and UV N/A
radiation
10.4.1 General N/A
10.4.1.a) RS3 for Ordinary and instructed persons ........... Do N/A
10.4.1.b) RS3 accessible to a skilled person..................... D - N/A
Personal safeguard (PPE) instructional O
safeguard ..o :
10.4.1.c) Equipment visible, IR, UV does not exceed RS1. :| --- N/A
10.4.1.d) Normal, abnormal, single-fault conditions ......... Dol N/A
10.4.1.e) Enclosure material employed as safeguard is N/A
o] o7 Lo [ LY TR :
10.4.1.f) UV attenuation ..., Dl N/A
10.4.1.9) Materials resistant to degradation UV ................ Do N/A
10.4.1.h) Enclosure containment of optical radiation......... Do N/A
10.4.1.i) Exempt Group under normal operating N/A
CONAITIONS ... :
10.4.2 Instructional safeguard ...........ccccceeeiiniiiiinennnnnn. |- N/A
10.5 Protection against x-radiation N/A
10.5.1 X- radiation energy source that exists equipment: | EUT does not emit x-radiation. N/A

CSA Group Bayern GmbH

Ohmstrasse 1-4 94342 STRASSKIRCHEN GERMANY
Tel.:+49(0)9424-94810 Fax:+49(0)9424-9481440

Test Report No. S43401-00-00HK, page 21 of 53

Rev. No. 1.2 2017-05-12




\ SP gﬁfup Page 22 of 53
g4
IEC 62368-1
Clause Requirement + Test Result - Remark Verdict

Normal, abnormal, single fault conditions N/A
Equipment safeguards..........cccccceeiiiiiiiiiinnnnennn. |- N/A
Instructional safeguard for skilled person............; | --- N/A

10.5.3 Most unfavourable supply voltage to give O
maximum radiation ..., :
Abnormal and single-fault condition................... - N/A
Maximum radiation (PA/KG) ....cccvveeeeeieeiiiiiiine. Tl N/A

10.6 Protection against acoustic energy sources N/A

10.6.1 General N/A

10.6.2 Classification N/A
Acoustic output, dB(A) .......eeeviiiiiiiiiiiiiieeeeee o IR N/A
Output voltage, unweighted r.m.s................ee. D - N/A

10.6.4 Protection of persons N/A
Instructional safeguards..........ccccceeviiiiiininnnnenn. D - N/A
Equipment safeguard prevent ordinary person to O
RS2 ;
Means to actively inform user of increase sound d
PIrESSUIE ...ueieeieieeiieeeeeeeeiteeeseeeeeeeeesneeeeneeeeeneeas :
Equipment safeguard prevent ordinary person to O
RS2 ;

10.6.5 Requirements for listening devices (headphones, N/A
earphones, etc.)

10.6.5.1 Qorded passive listening devices with analog N/A
input
Input voltage with 94 dB(A) Laegacoustic O
pressure OUtPUL ... :

10.6.5.2 Corded listening devices with digital input N/A
Maximum dB(A)........uueeiiiieeiiiee e Dl O

10.6.5.3 Cordless listening device N/A
Maximum dB(A).......c.ueeeiiiieeiiiiee e Dl O

B NORMAL OPERATING CONDITION TESTS, ABNORMAL OPERATING P
CONDITION TESTS AND SINGLE FAULT CONDITION TESTS

B.2 Normal Operating Conditions Refer below:

B.2.1 General requirements..........ccccccceecveeevceeeeennn s | (See Test Item Particulars and

appended test tables)

Audio Amplifiers and equipment with audio ESH P
AMPHFIErS cooiee e

B.2.3 Supply voltage and tolerances P
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B.2.5 INPUE EEST .. (See appended table B.2.5) P
B.3 Simulated abnormal operating conditions N/A
B.3.1 General requIrements........cccceeeviiiiiiieeneeeeeeeen N/A
B.3.2 Covering of ventilation openings No accessible ventilation N/A
openings.
B.3.3 D.C. mains polarity test EUT is not directly connected to a N/A
mains supply.
B.3.4 Setting of voltage selector ...t No voltage selector provided. N/A
B.3.5 Maximum load at output terminals.......................: No accessible output terminals. N/A
B.3.6 Reverse battery polarity No batteries used. N/A
B.3.7 Abnormal operating conditions as specified in No amplifiers used. N/A
Clause E.2.
B.3.8 Safeguards functional during and after abnormal P
operating conditions
B.4 Simulated single fault conditions P
B.4.2 Temperature controlling device open or short- P
Lo 1101 =To R PPPPUPPRUPPPE
B.4.3 Motor tests
B.4.3.1 Motor blocked or rotor locked increasing the Motor blocked.
internal ambient temperature .........c.cccooiiiiiill
B.4.4 Short circuit of functional insulation
B.4.4.1 Short circuit of clearances for functional insulation
B.4.4.2 Short circuit of creepage distances for functional
insulation
B.4.4.3 Short circuit of functional insulation on coated No coated PCB used. N/A
printed boards
B.4.5 Short circuit and interruption of electrodes in N/A
tubes and semiconductors
B.4.6 Short circuit or disconnect of passive components N/A
B.4.7 Continuous operation of components No such components used. N/A
B.4.8 Class 1 and Class 2 energy sources within limits P
during and after single fault conditions
B.4.9 Battery charging under single fault conditions....: No batteries used. N/A
C UV RADIATION N/A
C.1 Protection of materials in equipment from UV EUT is not exposed to UV N/A
radiation radiation.
C1.2 Requirements N/A
C.1.3 Test method N/A
C.2 UV light conditioning test N/A
C.2.1 Test apparatus N/A
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c.22 Mounting of test samples N/A
Cc.23 Carbon-arc light-exposure apparatus N/A
C.24 Xenon-arc light exposure apparatus N/A
D TEST GENERATORS N/A
D.1 Impulse test generators N/A
D.2 Antenna interface test generator N/A
D.3 Electronic pulse generator N/A
E TEST CONDITIONS FOR EQUIPMENT CONTAINING AUDIO AMPLIFIERS N/A
E.1 Audio amplifier normal operating conditions Only skilled persons. N/A
EUT is for building-in.

Audio signal voltage (V).....cccoveeeeieeiiiiiiiieeeeen, Do --- O

Rated load impedance (Q) .....ccccceeeeeiiiiiiiieennenn. Do N/A
E.2 Audio amplifier abnormal operating conditions N/A
F EQUIPMENT MARKINGS, INSTRUCTIONS, AND INSTRUCTIONAL SAFEGUARDS
F.1 General requirements

Instructions — Language ........cccccceeeeiiiiiiineenann. Dol O
F.2 Letter symbols and graphical symbols N/A
F.2.1 Letter symbols according to IEC60027-1 N/A
F.2.2 Graphic symbols IEC, ISO or manufacturer N/A

specific
F.3 Equipment markings P
F.3.1 Equipment marking locations P
F.3.2 Equipment identification markings Refer below: P
F.3.2.1 Manufacturer identification ............ccccceeeiiinnnee. : | Preh Car Connect GmbH O
F.3.2.2 Model identification ..........cccccoiiiiiiiiiiiiiiiiiiie, : |MIB3 O
F.3.3 Equipment rating markings EUT is not directly connected to P

the mains.
F.3.3.1 Equipment with direct connection to mains N/A
F.3.3.2 Equipment without direct connection to mains P
F.3.3.3 Nature of supply voltage.........ccccuveeereiiiiiiiiineen, S O
F.3.3.4 Rated voltage.......ccuveeeieeiiiiiiiiieiieeeeen C |12V
F.3.3.4 Rated frequeNCY........cceveeiiiiiiiiiiiieeeieee e Dol
F.3.3.6 Rated current or rated power...........cooecuvvveeeennn. Dol
F.3.3.7 Equipment with multiple supply connections N/A
F.3.4 Voltage setting device Not used. N/A
F.3.5 Terminals and operating devices Not used. N/A
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F.3.5.1 Mains appliance outlet and socket-outlet No outlets provided. N/A
MATKINGS -..eeeeeeeie et e e e rieeeeeee
F.3.5.2 Switch position identification marking ................: No switches provided. N/A
F.3.5.3 Replacement fuse identification and rating The fuse is part of the internal N/A
MAFKINGS - wiring system of the car in which
the EuT is installed. The required
indentification marking is provided
in the wiring instruction of the
automotive system in which the
EuT is installed. Maintanance and
installation only by the
manufactorer or well trained
service personal.
F.3.5.4 Replacement battery identification marking........: No batteries in equipment. N/A
F.3.5.5 Terminal marking location N/A
F.3.6 Equipment markings related to equipment EUT is a class Il device. N/A
classification
F.3.6.1 Class | Equipment N/A
F.3.6.1.1 Protective earthing conductor terminal N/A
F.3.6.1.2 Neutral conductor terminal N/A
F.3.6.1.3 Protective bonding conductor terminals N/A
F.3.6.2 Class Il equipment (IEC60417-5172) Class Ill equipment. N/A
F.3.6.2.1 Class Il equipment with or without functional earth N/A
F.3.6.2.2 |Class Il equipment with functional earth terminal N/A
marking
F.3.7 Equipment IP rating marking ..........coccccvveeeeenn. Dol O
F.3.8 External power supply output marking No external power supply. N/A
F.3.9 Durability, legibility and permanence of marking P
F.3.10 Test for permanence of markings P
F.4 Instructions N/A
a) Equipment for use in locations where children N/A
not likely to be present - marking
b) Instructions given for installation or initial use N/A
c¢) Equipment intended to be fastened in place N/A
d) Equipment intended for use only in restricted N/A
access area
e) Audio equipment terminals classified as ES3 N/A
and other equipment with terminals marked in
accordance F.3.6.1
f) Protective earthing employed as safeguard N/A
g) Protective earthing conductor current exceeding N/A
ES 2 limits
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h) Symbols used on equipment N/A
i) Permanently connected equipment not provided N/A
with all-pole mains switch
i) i) Replaceable components or modules providing N/A
safeguard function
F.5 Instructional safeguards N/A
Where “instructional safeguard” is referenced in N/A
the test report it specifies the required elements,
location of marking and/or instruction
G COMPONENTS N/A
G.1 Switches N/A
G.1.1 General requirements No switches used. N/A
G.1.2 Ratings, endurance, spacing, maximum load N/A
G.2 Relays N/A
G.2.1 General requirements No relays used. N/A
G.2.2 Overload test N/A
G.2.3 Relay controlling connectors supply power N/A
G.2.4 Mains relay, modified as stated in G.2 N/A
G.3 Protection Devices N/A
G.3.1 Thermal cut-offs N/A
G.3.1.1a) |Thermal cut-outs separately approved according N/A
&b) to IEC 60730 with conditions indicated in a) & b)
G.3.1.1c) | Thermal cut-outs tested as part of the equipment N/A
as indicated in c)
G.3.1.2 Thermal cut-off connections maintained and N/A
secure
G.3.2 Thermal links N/A
G.3.2.1a) |Thermal links separately tested with IEC 60691 N/A
G.3.2.1b) | Thermal links tested as part of the equipment N/A
Aging hours (H) .....eeeeviiiiiiiiiiieeeeee D |-
Single Fault Condition ..........cccccoviiiiiiiiiineil |-
Test Voltage (V) and Insulation Resistance (Q) .: |---
G.3.3 PTC Thermistors N/A
G.3.4 Overcurrent protection devices N/A
G.3.5 Safeguards components not mentioned in G.3.1 to G.3.5 N/A
G.3.5.1 Non-resettable devices suitably rated and N/A
marking provided
G.3.5.2 Single faults conditions...........cccoiiiiiiiiiiiieinnee N N/A
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G.4 Connectors N/A
G.41 Spacings Only ES1 circuits. N/A
G4.2 Mains connector configuration ................cc.....e. e N/A
G.4.3 Plug is shaped that insertion into mains socket- N/A
outlets or appliance coupler is unlikely
G.5 Wound Components N/A
G.5.1 Wire insulation in wound components................ No wound components. N/A
G.5.1.2a) |Two wires in contact inside wound component, N/A
angle between 45° and 90°
G.5.1.2b) |Construction subject to routine testing N/A
G.5.2 Endurance test on wound components N/A
G.5.2.1 General test requirements N/A
G.5.2.2 Heat run test N/A
TIME (S) weeeeeeeeiiieree et Do O
Temperature (°C) ... s O
G.5.2.3 Wound Components supplied by mains N/A
G.5.3 Transformers N/A
G.5.3.1 Requirements applied (IEC61204-7, IEC61558- | No transformers used. N/A
1/-2, and/or IEC62368-1)........ccvceveniieiiieenienns ;
POSItION ... Do O
Method of protection ..........cccooeiiiiiiiiiiiiii, S O
G.5.3.2 Insulation N/A
Protection from displacement of windings.......... : O
G.5.3.3 Overload test.......cuviieiiiiiiiiiiiiee e |- N/A
G.5.3.3.1 Test conditions N/A
G.5.3.3.2 | Winding Temperatures testing in the unit N/A
G.5.3.3.3 | Winding Temperatures - Alternative test method N/A
G.5.4 Motors N/A
G.5.4.1 General requirements No mains supplied motors inside N/A
the equipment. DC fan is a
separate approved component.
POSIION e Do O
G.5.4.2 Test conditions N/A
G.5.4.3 Running overload test N/A
G.5.4.4 Locked-rotor overload test N/A
Test duration (days) ........ccccvveeeeieeniiiiiiieeeeeeen, Dol O
G.5.4.5 Running overload test for d.c. motors in N/A
secondary circuits
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G.5.45.2 |Tested in the unit N/A
Electric strength test (V) .....cccvveeeeeiiiiiiiiiee, Dol O
G.5.4.5.3 |Tested on the Bench - Alternative test method; N/A
test time (N) oo :
Electric strength test (V) .....cccveeeeeiiiiiiiiiie, D O
G.5.4.6 Locked-rotor overload test for d.c. motors in N/A
secondary circuits
G.5.4.6.2 |Tested in the unit N/A
Maximum Temperature ..........cccooeeeeeeniiiiiiinnn. - N/A
Electric strength test (V) ....cccvveeeeiiiiiiiiie, e N/A
G.5.4.6.3 | Tested on the bench - Alternative test method; N/A
test time (N) .o :
Electric strength test (V) .....cccveeeeiiiiiniiiiiee, - N/A
G.5.4.7 Motors with capacitors N/A
G.5.4.8 Three-phase motors N/A
G.5.4.9 Series motors N/A
Operating voltage ........cccvveeeiiieiiiiiiiiieeeeeeeee Dol O
G.6 Wire Insulation N/A
G.6.1 General Only ES1 circuits. N/A
G.6.2 Solvent-based enamel wiring insulation N/A
G.7 Mains supply cords N/A
G.7.1 General requirements No supply cords provided. N/A
TYP ettt Dol
Rated current (A).......eeeveeeiiiiiiiiieeeeiiieeeen Dol
Cross-sectional area (mm?2), (AWG)........ccccveenal | ===
G.7.2 Compliance and test method N/A
G.7.3 Cord anchorages and strain relief for non- N/A
detachable power supply cords
G.7.3.2 Cord strain relief N/A
G.7.3.2.1 Requirements N/A
Strain relief test force (N)......c.oooviiiiiiiiinnies Dol O
G.7.3.2.2 | Strain relief mechanism failure N/A
G.7.3.2.3 | Cord sheath or jacket position, distance (mm) ...: |--- O
G.7.3.2.4 | Strain relief comprised of polymeric material N/A
G.7.4 Cord ENtry .. | N/A
G.7.5 Non-detachable cord bend protection N/A
G.7.5.1 Requirements N/A
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G.7.5.2 MESS () -nvvvrerereeemamamnrreeeeeeaeeaaiireeee e e e e e eneeees D

Diameter (M) ...coooeieeeee e D

Temperature (°C) ....eevieariiiiiiieeeeee e Do
G.7.6 Supply wiring space N/A
G.7.6.2 Stranded wire N/A
G.7.6.2.1 Test with 8 mm strand N/A
G.8 Varistors N/A
G.8.1 General requirements N/A
G.8.2 Safeguard against shock N/A
G.8.3 Safeguard against fire N/A
G.8.3.2 Varistor overload test .........ccccoeiiiiiiiiiiiiis R N/A
G.8.3.3 Temporary overvoltage........ccocceeeeeiniiiiiinneeneenn. Do N/A
G.9 Integrated Circuit (IC) Current Limiters N/A
G.9.1 a) Manufacturer defines limit at max. 5A. N/A
G.9.1b) Limiters do not have manual operator or reset N/A
G.9.1¢) Supply source does not exceed 250 VA ........... Do
G.9.1d) IC limiter output current (max. 5A) ........cceeeeeeeen. Dol
G.9.1¢) Manufacturers’ defined drift ..........ccooeeiiiiiiiinnn. Do
G.9.2 Test Program 1 N/A
G.9.3 Test Program 2 N/A
G.9.4 Test Program 3 N/A
G.10 Resistors N/A
G.10.1 General requirements No resistors used as safeguards. N/A
G.10.2 Resistor test N/A
G.10.3 Test for resistors serving as safeguards between

the mains and an external circuit consisting of a N/A

coaxial cable
G.10.3.1 General requirements N/A
G.10.3.2 Voltage surge test N/A
G.10.3.3 Impulse test N/A
G.11 Capacitor and RC units N/A
G.111 General requirements Not used as safeguards. N/A
G.11.2 Conditioning of capacitors and RC units N/A
G.11.3 Rules for selecting capacitors N/A
G.12 Optocouplers N/A

CSA Group Bayern GmbH

Ohmstrasse 1-4 94342 STRASSKIRCHEN GERMANY
Tel.:+49(0)9424-94810 Fax:+49(0)9424-9481440

Test Report No. S43401-00-00HK, page 29 of 53

Rev. No. 1.2 2017-05-12




£ csa

\ \@/ Group Page 30 of 53
IEC 62368-1
Clause Requirement + Test Result - Remark Verdict

Optocouplers comply with IEC 60747-5-5:2007 Not used as safeguards.

Spacing or Electric Strength Test (specify optlon N/A

and test reSUlS)......ooeeviiiiiiiiiii e

Type test voltage Vini ..o, Dol O

Routine test voltage, Vini,b .....ccccccooiiiiiinn. Dol O
G.13 Printed boards N/A
G.13.1 General requirements Functional insulation only. N/A

Refer to clause B.4.4

G.13.2 Uncoated printed boards N/A
G.13.3 Coated printed boards N/A
G.13.4 Insulation between conductors on the same inner N/A

surface

Comp_liance with qemented joint requirements 0

(Specify construction)..........coooecuveeeeeeeeeiiiiiinee. :
G.13.5 Insulation between conductors on different N/A

surfaces

Distance through insulation ............ccccooeiiieennen. D N/A

Number of insulation layers (PCS) .......ccovvvuvennee. Dol O
G.13.6 Tests on coated printed boards N/A
G.13.6.1 Sample preparation and preliminary inspection N/A
G.13.6.2a) | Thermal conditioning N/A
G.13.6.2b) |Electric strength test N/A
G.13.6.2c) |Abrasion resistance test N/A
G.14 Coating on components terminals N/A
G.141 Requirements ... N/A
G.15 Liquid filled components N/A
G.15.1 General requirements Not used. N/A
G.15.2 Requirements N/A
G.15.3 Compliance and test methods N/A
G.15.3.1 Hydrostatic pressure test N/A
G.15.3.2 Creep resistance test N/A
G.15.3.3 Tubing and fittings compatibility test N/A
G.15.3.4 Vibration test N/A
G.15.3.5 Thermal cycling test N/A
G.15.3.6 Force test N/A
G.15.4 Compliance N/A
G.16 IC including capacitor discharge function (ICX) N/A
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a) Humidity treatment in accordance with sc5.4.8 — N/A
120 hours
b) Impulse test using circuit 2 with Uc = to tran3|ent N/A
VOIAGE coiiieiiiiee e :
C1) Appl|cat|9n of ac voltage at 110% of rated voltage N/A
for 2.5 minutes
C2) Test voltage ...cccvvveeeeieieii e Dol O
D1) 10,000 cycles on and off using capacitor with
smallest capacitance resistor with largest N/A
resistance specified by manufacturer
D2) CapacitanCe .......cccccooviiiuiiiiiiiee e Do - O
D3) Resistance ........ccccvieiiiiiiiii e Dol O
H CRITERIA FOR TELEPHONE RINGING SIGNALS N/A
H.1 General N/A
H.2 Method A N/A
H.3 Method B N/A
H.3.1 Ringing signal N/A
H.3.1.1 Frequency (Hz) ...cceeeeiiiiiiiiiiiieeee Dol
H.3.1.2 Voltage (V) cooeeeeeeeeeeeeeiiiieee e Dol
H.3.1.3 Cadence; time (s) and voltage (V) ....cccceveeeenneee Dol
H.3.1.4 Single fault current (MA): ... Dol
H.3.2 Tripping device and monitoring voltage.............. S N/A
H.3.2.1 Congjitiqns for use of a tri_pping. device or a N/A
monitoring voltage complied with
H.3.2.2 Tripping device N/A
H.3.2.3 Monitoring voltage (V) ....eeoeeeriiiiiiiiiiiiiiie, Dol O
J INSULATED WINDING WIRES FOR USE WITHOUT INTERLEAVED INSULATION N/A
General requirements N/A
K SAFETY INTERLOCKS N/A
K.1 General requirements No safety interlocks used. N/A
K.2 Components of safety interlock safeguard N/A
MECNANISIM ..
K.3 Inadvertent change of operating mode N/A
K.4 Interlock safeguard override N/A
K.5 Fail-safe N/A
ComplianCe.......ooieiiiiiiiee e | N/A
K.6 Mechanically operated safety interlocks N/A
K.6.1 Endurance requirement N/A
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K.6.2 Compliance and Test method............ccccveeeeeenn. - N/A
K.7 Interlock circuit isolation N/A
K.7.1 Separation distance for contact gaps & interlock | --- N/A

circuit elements (type and circuit location) ........ :
K.7.2 Overload test, Current (A) ....coeeeeeeeiiiiiiiiiieeeee, - N/A
K.7.3 Endurance test N/A
K.7.4 Electric strength test ..o - N/A
L DISCONNECT DEVICES N/A
L.1 General requirements Class Ill equipment. N/A
L.2 Permanently connected equipment N/A
L.3 Parts that remain energized N/A
L.4 Single phase equipment N/A
L5 Three-phase equipment N/A
L.6 Switches as disconnect devices N/A
L.7 Plugs as disconnect devices N/A
L.8 Multiple power sources N/A
M EQUIPMENT CONTAINING BATTERIES AND THEIR PROTECTION CIRCUITS N/A
M.1 General requirements No batteries in equipment. N/A
M.2 Safety of batteries and their cells N/A
M.2.1 Requirements N/A
M.2.2 Compliance and test method (identify method)..: |--- N/A
M.3 Protection circuits N/A
M.3.1 Requirements N/A
M.3.2 Tests N/A

- Overcharging of a rechargeable battery N/A

- Unintentional charging of a non-rechargeable N/A

battery

- Reverse charging of a rechargeable battery N/A

- Excessive discharging rate for any battery N/A
M.3.3 ComplianCe ....coooieiiiieeie e sl N/A
M.4 Additional safeguards for equipment containing N/A

secondary lithium battery
M.4.1 General N/A
M.4.2 Charging safeguards N/A
M.4.2.1 Charging operating limits N/A
M.4.2.2a) | Charging voltage, current and temperature........ S O
M.4.2.2 b) | Single faults in charging Circuitry ............cccuveee. - O
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M.4.3 Fire Enclosure N/A

M.4.4 Endurance of equipment containing a secondary N/A
lithium battery

M.4.4.2 Preparation N/A

M.4.4.3 Drop and charge/discharge function tests N/A
Drop N/A
Charge N/A
Discharge N/A

M.4.4.4 Charge-discharge cycle test N/A

M.4.4.5 Result of charge-discharge cycle test N/A

M.5 Risk of burn due to short circuit during carrying N/A

M.5.1 Requirement N/A

M.5.2 Compliance and Test Method (Test of P.2.3) N/A

M.6 Prevention of short circuits and protection from N/A
other effects of electric current

M.6.1 Short circuits N/A

M.6.1.1 General requirements N/A

M.6.1.2 Test method to simulate an internal fault N/A

M.6.1.3 Compliance (Specify M.6.1.2 or alternative N/A
MEthod) ..ooeiii :

M.6.2 Leakage current (MA) ..., Do N/A

M.7 Risk of explosion from lead acid and NiCd N/A
batteries

M.7.1 Ventilationlpreventing explosive gas N/A
concentration

M.7.2 Compliance and test method N/A

M.8 Protection against internal ignition from external N/A
spark sources of lead acid batteries

M.8.1 General requirements N/A

M.8.2 Test method N/A

M.8.2.1 General requirements N/A

M.8.2.2 Estimation of hypothetical volume Vz (m%/s) ...... Dol

M.8.2.3 Correction factors. ..., Do

M.8.2.4 Calculation of distance d (mm) ..........ccccvveeeeeen. i

M.9 Preventing electrolyte spillage N/A

M.9.1 Protection from electrolyte spillage N/A

M.9.2 Tray for preventing electrolyte spillage N/A

CSA Group Bayern GmbH

Ohmstrasse 1-4 94342 STRASSKIRCHEN GERMANY

Tel.:+49(0)9424-94810 Fax:+49(0)9424-9481440

Test Report No. S43401-00-00HK, page 33 of 53

Rev. No. 1.2 2017-05-12



\ SP gﬁfup Page 34 of 53
4
IEC 62368-1
Clause Requirement + Test Result - Remark Verdict
M.10 Instructions to prevent reasonably foreseeable N/A
misuse (Determination of compliance: mspectlon
data review; or abnormal testing) .............cc....... :
N ELECTROCHEMICAL POTENTIALS N/A
Metal(S) USEd .......uueeiiieiiiiiiiieeee e : | Pollution degree considered O
(0] MEASUREMENT OF CREEPAGE DISTANCES AND CLEARANCES N/A
Figures O.1 to 0.20 of this Annex applied.......... Do O
P SAFEGUARDS AGAINST ENTRY OF FOREIGN OBJECTS AND SPILLAGE OF N/A
INTERNAL LIQUIDS
P.1 General requirements EUT is for building-in. No openings N/A
in accessible enclosure.
pP.2.2 Safeguards against entry of foreign object N/A
Location and Dimensions (mm) ..........cccccceeeeenn. e O
P.2.3 Safeguard against the consequences of entry of N/A
foreign object
P.2.3.1 Safeguards against the entry of a foreign object N/A
Openings in transportable equipment N/A
Transportable equipment with metalized plastic N/A
PANS -eeeetie et e et e ee e :
pP.2.3.2 Openings in transportable equipment in relation | --- N/A
to metallized parts of a barrier or enclosure
(identification of supplementary safeguard) ...... :
P.3 Safeguards against spillage of internal liquids No internal liquids. N/A
P.3.1 General requirements N/A
P.3.2 Determination of spillage consequences N/A
P.3.3 Spillage safeguards N/A
P.3.4 Safeguards effectiveness N/A
P.4 Metallized coatings and adhesive securing parts N/A
P.4.2 a) Conditioning testing N/A
TC (PC) ettt D -
LI USRS D -
L= O T USRS D -
P.4.2b) Abrasion testing ......cccoeeeiiiiiiiii Do N/A
P.4.2 c) Mechanical strength testing...........cccoooeiiiieennnen. - N/A
Q CIRCUITS INTENDED FOR INTERCONNECTION WITH BUILDING WIRING N/A
Q.1 Limited power sources EUT is not intended for N/A
inltgrconnection with building
wiring.
Q.1.1 a) Inherently limited output N/A
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Q.1.1b) Impedance limited output N/A
- Regulating network limited output under normal N/A
operating and simulated single fault condition
Q.1.1¢) Overcurrent protective device limited output N/A
Q.1.1d) IC current limiter complying with G.9 N/A
Q.1.2 Compliance and test method N/A
Q.2 Test for external circuits — paired conductor cable N/A
Maximum output current (A) .....ccoereiiiiiiiiieneeenn. - O
Current limiting method ..., Dl O
R LIMITED SHORT CIRCUIT TEST N/A
R.1 General requirements No PE provided. N/A
R.2 Determination of the overcurrent protective N/A
device and circuit
R.3 Test method Supply voltage (V) and short-circuit | --- N/A
CUITENT (A)): et :
S TESTS FOR RESISTANCE TO HEAT AND FIRE N/A
S.1 Flammability test for fire enclosures and fire Metal enclosure used. N/A
barrier materials of equipment where the steady
state power does not exceed 4 000 W
Samples, material ..........ccccvvvvviiiiiiiiiiii, M I
Wall thickness (Mm)........ccccooiiiiiiiiiniiiiinie, Do
ConditionNing (°C)..uevvreeeieeeiiiiiiieee e Dol
Test flame according to IEC 60695-11-5 with N/A
conditions as set out
- Material not consumed completely N/A
- Material extinguishes within 30s N/A
- No burning of layer or wrapping tissue N/A
S.2 Flammability test for fire enclosure and fire barrier N/A
integrity
Samples, material .........ccccvvvvviiiiiiiiiiii, M I
Wall thickness (Mm)........ccccooiiiiiiiiiniieiiiiee, Do
ConditionNing (°C)...evvreeeieee e Dol
Test flame according to IEC 60695-11-5 with N/A
conditions as set out
Test specimen does not show any additional hole N/A
S.3 Flammability test for the bottom of a fire N/A
enclosure
Samples, material ..........ccccvvvviiiiiiiiiiiiii, M I 0
Wall thickness (Mm)........cccooiiiiiiiiiniiiinniee, Do O
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Cheesecloth did not ignite N/A
S.4 Flammability classification of materials N/A
S.5 Flammability test for fire enclosures and fire N/A
barrier materials of equipment where the steady
state power does not exceed 4 000 W
Samples, material ..........cccvvvvviiiiiiiiiiiii, M I
Wall thickness (Mm)........cccooiiiiiiiiiiiiininiee, Do
Conditioning (test condition), (°C).........cccuveeeeeen. Do
Test flame according to IEC 60695-11-20 with N/A
conditions as set out
After every test specimen was not consumed N/A
completely
After fifth flame application, flame extinguished N/A
within 1 min
T MECHANICAL STRENGTH TESTS N/A
T.A General requirements EUT is for building-in. N/A
T.2 Steady force test, TON ......ovvvvviiiiiiiiiiiiiiiiiiiiinns N I N/A
T.3 Steady force test, 30 N ..., i e N/A
T4 Steady force test, T00 N .......oevvvvviviiiiviiiiiiiiiinnns T - N/A
T.5 Steady force test, 250 N ......ccoeeeiiiiiiiiiiee, i e N/A
T.6 Enclosure impact test N/A
Fall test N/A
Swing test N/A
T.7 Drop test .. N N/A
T.8 Stress relief test ..., . | Metal enclosure used. N/A
T.9 Impact Test (glass) N/A
T.9.1 General requirements N/A
T.9.2 Impact test and compliance N/A
Impact eNergy (J).eeeeeeeoeeeeeeeieeeeeiiiiieeee e S O
Height (M) .o Do - O
T.10 Glass fragmentation test ..........ccccceeiiiiiiiiiennnnn. Do - N/A
T.11 Test for telescoping or rod antennas N/A
Torque value (NM) ..., Do O
u MECHANICAL STRENGTH OF CATHODE RAY TUBES (CRT) AND PROTECTION N/A
AGAINST THE EFECTS OF IMPLOSION
u.1 General requirements No such parts used. N/A

CSA Group Bayern GmbH

Ohmstrasse 1-4 94342 STRASSKIRCHEN GERMANY
Tel.:+49(0)9424-94810 Fax:+49(0)9424-9481440

Test Report No. S43401-00-00HK, page 36 of 53

Rev. No. 1.2 2017-05-12




7)) csa

\(S D: Group Page 37 of 53
IEC 62368-1

Clause Requirement + Test Result - Remark Verdict

u.2 Compliance and test method for non-intrinsically N/A
protected CRTs

u.3 Protective SCreen ..........eevvvveevvevevevveeeeiieeveeveennnnnl | == N/A
\" DETERMINATION OF ACCESSIBLE PARTS (FINGERS, PROBES AND WEDGES) N/A
V.1 Accessible parts of equipment EUT is for building-in. N/A
V.2 Accessible part criterion No accessible parts. N/A
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41.2 TABLE: List of critical components P
Object / part No. Manufacturer/ Type / model |Technical data Standard Mark(s) of
trademark conformity’
Enclosure material | Various Various Metal EN 62368-1
Min. 0.7 mm
Front plastic Covestro T65 PC/ABS IEC 60695-11- |cURus
Deutschland AG 1.5mm 11, -20 E41613
UL94 HB UL 94
Fan Yen Sun FD084020HL- {8.5Vdc/0.11 A UL 507 UR
Technology Corp. [N 7600 rpm. E187205
0.286 m3/min.
UL94 V-0
PCB Dynamic Electronic | KM-V0 UL94 V-0 UL 796 cURus
Co. Ltd. 130°C UL 94 E255400
1.5 mm
PCB Various Various UL94 V-0 UL 796
130°C UL 94
1.5 mm

Supplementary information:

") Provided evidence ensures the agreed level of compliance. See OD-CB2039.

2) Description line content is optional. Main line description needs to clearly detail the component used for

testing
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4.8.4, TABLE: Lithium coin/button cell batteries mechanical tests N/A
4.8.5
(The following mechanical tests are conducted in the sequence noted.)
4.8.4.2 TABLE: Stress Relief test O
Part Material Oven Temperature (°C) Comments
48.4.3 TABLE: Battery replacement test O
Battery part NO.......cccuiiiiiieeeeeiiee e : —
Battery Installation/withdrawal Battery Installation/Removal Cycle Comments
1
2
3
4
5
6
8
9
10
4.8.4.4 TABLE: Drop test O
Impact Area Drop Distance Drop No. Observations
1
2
3
4.8.4.5 TABLE: Impact O
Impacts per surface Surface tested Impact energy (Nm) Comments
4.8.4.6 TABLE: Crush test O

Test position Surface tested

Crushing Force (N)

Duration force
applied (s)

Supplementary information:
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4.8.5 TABLE: Lithium coin/button cell batteries mechanical test result N/A
Test position Surface tested Force (N) Duration force
applied (s)
Supplementary information:
5.2 Table: Classification of electrical energy sources P
5.2.2.2 — Steady State Voltage and Current conditions
Suppl Location (e.g. Parameters
No. PRty circuit Test conditions U | ES Class
Velitzge designation) Hz
(Vrms or Vpk) | (Apk or Arms)
1 12 Input Normal 12 Vrms DC
Abnormal ES1
Single fault — 12 Vrms DC
SC/OC
2 12 Speaker Normal 16 Vrms DC
Abnormal ES1
Single fault — 16 Vrms DC
SC/OC
3 12 uSB Normal 5Vrms DC
Abnormal ES1
Single fault — 5Vrms DC
SC/OC
5.2.2.3 - Capacitance Limits
\ Supply cha_tlon (e.0. y Parameters .
0. Voltage circuit Test conditions _ S Class
designation) Capacitance, nF Upk (V)
Normal
Abnormal
Single fault —
SC/OC
5.2.2.4 - Single Pulses
Location (e.g. Parameters
No. sulp;ply circuit Test conditions . ES Class
oftage designation) Duration (ms) | Upk (V) Ipk (MA)
Normal
Abnormal
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Single fault —
SC/OC
5.2.2.5 - Repetitive Pulses
\ Supply Lloca_tlon (e.. y Parameters
0. Voltage circuit Test conditions . ES Class
designation) Off time (ms) Upk (V) Ipk (mA)
Normal
Abnormal
Single fault —
SC/OC
Test Conditions:
Normal —
Abnormal -

Supplementary information: SC=Short Circuit, OC=Short Circuit
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5.4.1.4, TABLE: Temperature measurements P
6.3.2, 9.0,
B.2.6
Supply voltage (V) ....cccoeeeeen. : 12 12** 12* O
Ambient Tmin (°C) wovvevvverrieannnne ; 24 23** 85" O
Ambient Tmax (QC) .................... . 24 24 85* O
TmMa (°C) weveeeeeeeeieeiieeeeeeee, : 85 85™* 85* O
Maximum measured temperature T of part/at: T(0) _I,_Allowoed
max (°C)
#1 — Fan 28 39** 89* 90
#2 — Connector (A103) 32 38** 93* 105
#3 — Capacitor (C175) 35 50** 96~ 105
#4 — PCB near CPU 38 60** 99* 130
#5 — Connector (X104) 44 63** 105* 105
#6 — PCB 42 65** 103* 130
#7 — PCB near IC157 48 67** 109* 130
#8 — Plastic front 26 27 87" 94
Supplementary information:
Note 1:
values marked with * have been calculated at 85°C ambient temperature.
Teal (OC) =T meas — Tamb + Tmra
Tmra is the maximum ambient temperature: 85°C
Tmeas is the measured temperature
Tealis the calculated maximum product temperature at Tmra.
Note 2: Tma is not included in assessment of Touch Temperatures (Clause 9)
** Fan blocked
oo t1 (°C) Ri (Q) | t2(°C) R2(Q) | T(°C) | Allowed |Insulation
Temperature T of winding: Trmax (°C) class

Supplementary information:
Note 1: Tma should be considered as directed by appliable requirement
Note 2: Tma is not included in assessment of Touch Temperatures (Clause 9)
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5.4.1.10.2 |TABLE: Vicat softening temperature of thermoplastics N/A
Penetration (Mm) .......cooouiiiiiiiii e : O
Object/ Part No./Material Manufacturer/t T softening (°C)
rademark

supplementary information:
5.4.1.10.3 | TABLE: Ball pressure test of thermoplastics N/A
Allowed impression diameter (Mm) ...........cccceeeeeeeeennanns l<2mm O

Object/Part No./Material

Manufacturer/trademark

Test temperature (°C)

Impression diameter (mm)

Supplementary information:

5.4.2.2, TABLE: Minimum Clearances/Creepage distance N/A
5.4.2.4 and

5.4.3

Clearance (cl) and creepage Up U r.m.s. | Frequenc | Required cl Required?® cr
distance (cr) at/of/between: (V) (V) y (kHz)' | cl (mm) (mm)2 | cr (mm) (mm)

Supplementary information:

Note 1: Only for frequency above 30 kHz
Note 2: See table 5.4.2.4 if this is based on electric strength test

Note 3: Provide Material Group

Functional insulation short-circuited.
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5.4.2.3 TABLE: Minimum Clearances distances using required withstand voltage N/A
Overvoltage Category (OV):
Pollution Degree:
Clearance distanced between: Required withstand Required cl Measured cl (mm)
voltage (mm)
Supplementary information:
5.4.24 TABLE: Clearances based on electric strength test N/A
Test voltage applied between: Required cl Test voltage (kV) Breakdown
(mm) peak/ r.m.s. /d.c. Yes / No
Supplementary information:
5.4.4.2, TABLE: Distance through insulation measurements N/A
5.4.4.5c)
5.4.4.9
Distance through Peak voltage Frequency Material Required DTI DTI
insulation di at/of: (V) (kHz) (mm) (mm)
Supplementary information:
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5.4.9 TABLE: Electric strength tests N/A
Test voltage applied between: Voltage shape Test voltage (V) Breakdown
(AC, DC) Yes / No
Supplementary information:
5.5.2.2 TABLE: Stored discharge on capacitors N/A

Supply Voltage (V), Hz

Test
Location

Operating Switch
Condition position
(N, S) On or off

Measured Voltage
(after 2 seconds)

ES Classification

Supplementary information:

X-capacitors installed for testing are:

[0 bleeding resistor rating:

O ICX:
Notes:

A. Test Location:

Phase to Neutral; Phase to Phase; Phase to Earth; and/or Neutral to Earth
B. Operating condition abbreviations:
N — Normal operating condition (e.g., normal operation, or open fuse); S —Single fault condition
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5.6.6.2 TABLE: Resistance of protective conductors and terminations N/A
Accessible part Test current Duration Voltage drop Resistance
(A) (min) V) Q)
Supplementary information:
5.7.2.2, TABLE: Earthed accessible conductive part N/A
5.7.4
Supply VORAGE ... : —
Location Test conditions specified in 6.1 of | Touch current
IEC 60990 or Fault Condition No (mA)

in IEC 60990 clause 6.2.2.1
through 6.2.2.8, except for 6.2.2.7

1

2*

(oo e RN & I I~ N I @]

Supplementary Information:

Notes:
[1] Supply voltage is the anticipated maximum Touch Voltage

[2] Earthed neutral conductor [Voltage differences less than 1% or more]
[3] Specify method used for measurement as described in IEC 60990 sub-clause 4.3
[4] IEC60990, sub-clause 6.2.2.7, Fault 7 not applicable.

[5] (*) IECB0990, sub-clause 6.2.2.2 is not applicable if switch or disconnect device (e.g., appliance coupler)
provided.
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6.2.2 Table: Electrical power sources (PS) measurements for classification P
Source Description | Measurement Max Power after 3s | Max Povsvgr after 5 | PS Classification
Power (W) 92.5 92.5
A DCinput/ Iy, "y 18.5 18.5 PS2
EUT : :
Ia (A) 5 5
Power (W) 2.5
B USB Va (V) 5 PSH
Ia (A) 0.5
Output Power (W) 85 85
C FL, FR Va (V) 14.4 14.4 PS2
RL, RR Ia (A) : 6 6
Supplementary Information:
(*) Measurement taken only when limits at 3 seconds exceed PS1 limits
6.2.3.1 Table: Determination of Potential Ignition Sources (Arcing PIS) N/A
Open circuit
voltage Measured r.m.s
After 3 s current Calculated value Arcing PIS?
Location (Vp) (Irms) (Vp X lrms) Yes / No

Supplementary information:

An Arcing PIS requires a minimum of 50 V (peak) a.c. or d.c. An Arcing PIS is established when the product of
the open circuit voltage (Vp) and normal operating condition rms current (Irms) is greater than 15.
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6.2.3.2 Table: Determination of Potential Ignition Sources (Resistive PIS) P

Protective Circuit, o

Operating Condition Measured Measured Regulator, or PTC | Resistive
- , ’ wattage or VA | wattage or VA PIS?
Circuit Location (x-y) (Normal / Describe T Operated? !
Single Fault During first 30 | After30s (W / Yes / No Yes/N

s (W/VA) VA) (Comment) es/No
Input Normal <1W <1W No No

Supplementary Information:

A combination of voltmeter, VA and ammeter IA may be used instead of a wattmeter.
If a separate voltmeter and ammeter are used, the product of (VA x IA) is used to determine Resistive PIS

classification.

A Resistive PIS: (a) dissipates more than 15 W, measured after 30 s of normal operation, or (b) under single
fault conditions has either a power exceeding 100 W measured immediately after the introduction of the fault if
electronic circuits, regulators or PTC devices are used, or has an available power exceeding 15 W measured

30 s after introduction of th

e fault.

8.5.5 TABLE: High Pressure Lamp N/A

Description Values Energy Source Classification

LampP Y Pe. et : —

ManufaCturer. ... : —

CatNO..ciiiiee : —

Pressure (cold) (MPa) ........ccciviieiieeiiiiiie, : MS_

Pressure (operating) (MPa) .........cccccoviuuenee. : MS_

Operating time (MINULES) .......ccoeeeiiiiiiiiieeneenn. : —

Explosion method...........ccooiiiiiiiiiiiiiiie, : —

Max particle length escaping enclosure (mm).: MS_
1m(mm)...... : MS_

Max particle length beyond

Overall reSUIt ......eeeeeeeeee e

Supplementary information:
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B.2.5 TABLE: Input test P

U (V) I (A) | rated (A) P (W) P rated (W) | Fuse No | | fuse (A) Condition/status
12 1.43 17.16 - Normal running
12 1.27 15.24 - PQ mode
12 1.23 14.76 - Display disconnected
10.2 1.78 18.16 - Normal running
14.4 1.27 18.29 - Normal running

Supplementary information:

Equipment may be have rated current or rated power or both

B.3 TABLE: Abnormal operating condition tests N/A

Ambient temperature (°C) ......eeeieiiiiiiiiiieieeee e O

Power source for EUT: Manufacturer, model/type, output rating ..: O

Component No. | Abnormal Supply Test time | Fuse Fuse T-couple | Temp. | Observation
Condition | Voltage, (V) (ms) no. | current, (A) (°C)

Supplementary information:
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B.4 TABLE: Fault condition tests P
Ambient temperature (°C) ....ooocieiiiiieeiii e : O
Power source for EUT: Manufacturer, model/type, output rating .: O
Component No. Fault Supply Test time | Fuse Fuse T-couple | Temp. | Observation
Condition | Voltage, (V) (ms) no. | current, (A) (°C)
Fan blocked 12 150 min. | --- K 39 No hazard,
no high
temperatures
USB output Sc 12 5000 No hazard.
Max 0.5 A
Output Sc 45 5000 No hazard.
FL, FR 85 VA
RL, RR
Supplementary information:
The device is LPS supplied. The highest voltage is 12 Vdc.
Short-circuit of functional insulation cannot cause a hazard.
Annex M | TABLE: Batteries N/A

The tests of Annex M are applicable only when appropriate battery data is not available

Is it possible to install the battery in a reverse polarity position?................o...... :

Non-rechargeable batteries Rechargeable batteries
Discharging Un- Charging Discharging Reversed charging
Meas. Manuf. mtenthnal Meas. | Manuf. | Meas. | Manuf. | Meas. | Manuf.
charging
current | Specs. current | Specs. | current | Specs. | current | Specs.
Max. current
during normal
condition
Max. current
during fault
condition
Test results: Verdict

- Chemical leaks

- Explosion of the battery

- Emission of flame or expulsion of molten metal

- Electric strength tests of equipment after completion of tests

Supplementary information:
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Annex M.4 | Table: Additional safeguards for equipment containing secondary lithium N/A
batteries
B Il Measurements
att;rg//Ce Test conditions Observation
) U I (A) Temp (C)
Normal
Abnormal
Single fault -SC/OC
Normal
Abnormal
Single fault — SC/OC
Supplementary Information:
Battery Charging at Observation Chargmg at Observation
identification T'f,’wes‘ Th;gheSt
(°C) (°C)
Supplementary Information:
Annex TABLE: Circuits intended for interconnection with building wiring (LPS) N/A
Q.1
Note: Measured UOC (V) with all load circuits disconnected:
Output Components Uoc (V) Isc (A) S (VA)
IR Meas. Limit Meas. Limit

Supplementary Information:
SC=Short circuit, OC=0pen circuit
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T.2, T.3, TABLE: Steady force test N/A
T4, T5

Part/Location Material Thickness Force Test Duration Observation

(mm) (N) (sec)

Supplementary information:
T.6,T.9 TABLE: Impact tests N/A

Part/Location Material Thickness Vertical Observation

(mm) distance (mm)

Supplementary information:
T.7 TABLE: Drop tests N/A

Part/Location Material Thickness Drop Height Observation

(mm) (mm)

Supplementary information:
T.8 TABLE: Stress relief test N/A

Part/Location Material Thickness Oven Duration Observation

(mm) Temperature (h)
(°C)

Supplementary information:
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List of test equipment used:
TestID Model Type Kind of Equipment Manufacturer Equipment No. Next Calib. Last Calib.
S Al DC Power Supply 0-60 V DC Power Supply Elabo GmbH 02-03/50-12-018
DC Power Supply 0-60 V DC Power Supply Elabo GmbH 02-03/50-12-020
S Load DC load 3229.0 Electrical Load DC STATRON Geratetechnik 01-03/50-16-012
S Mark N-Hexan Testbenzin emitel GmbH 01-03/50-05-045
S Mech Sliding Ruler 0 - 150 mm Preisser Digi-Met Conrad Elektronic SE 01-03/50-07-001 06/11/2018 06/11/2017
S Power METRA HIT ENERGY TRMS-Multimeter GOSSEN-METRAWATT G 01-03/32-13-001 01/08/2018 01/08/2017
S Temp E780 Fuijitsu Lifebook Fujitsu Siemens Computers 02-01/01-10-007
ADGT Top Message Delphin Delphin Technology AG 02-03/38-07-002 25/01/2018 25/01/2017
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