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Competences and guarantees

DEKRA Certification Inc. is a testing laboratory accredited by A2LA (The American Association for Laboratory
Accreditation), to perform the tests indicated in the Certificate 2764.01

DEKRA Certification Inc. is a testing laboratory competent to carry out the tests described in this report.

In order to assure the traceability to other national and international laboratories, DEKRA Certification Inc. has a
calibration and maintenance program for its measurement equipment.

DEKRA Certification Inc. guarantees the reliability of the data presented in this report, which is the result of the
measurements and the tests performed to the item under test on the date and under the conditions stated on the
report and, it is based on the knowledge and technical facilities available at DEKRA Certification at the time of
performance of the test.

DEKRA Certification Inc. is liable to the client for the maintenance of the confidentiality of all information related
to the item under test and the results of the test.

The results presented in this Test Report apply only to the particular item under test established in this document.

IMPORTANT: No parts of this report may be reproduced or quoted out of context, in any form or by any means,
except in full, without the previous written permission of DEKRA Certification Inc.

General conditions

1. This report is only referred to the item that has undergone the test.

2. This report does not constitute or imply on its own an approval of the product by the Certification Bodies or
competent Authorities.

3. This document is only valid if complete; no partial reproduction can be made without previous written
permission of DEKRA Certification Inc.

4. This test report cannot be used partially or in full for publicity and/or promotional purposes without previous
written permission of DEKRA Certification Inc. and the Accreditation Bodies.

Uncertainty

Uncertainty (factor k=2) was calculated according to the DEKRA Certification internal document PODTO0O0O.

Test case Frequency (MHz) U (k=2) Units
30-180 4.27 dB
i , o 180-1000 3.14 dB
Radiated Spurious Emission 1000-18000 330 4B
18000-40000 3.49 dB
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Data provided by the client

An in-vehicle infotainment system that combines entertainment and information delivery for driver and
passengers. This system consists of features like AM/FM Radio, GPS, RVC, USB & BT/WiFi interfaces with 10.25
Inch TFT & Touch screen interface.

This Infotainment can allow a driver to perform a number of tasks, such as standard radio and listen to music over
a USB flash drive or Bluetooth, hands-free phone connections to make phone calls, vehicle voice commands, and
other types of Interactive audio or video.

DEKRA declines any responsibility with respect to the information provided by the client and that may affect the
validity of results.

Usage of samples

Samples used for test have been selected by: The client.

Sample S/01 is composed of the following elements:

Control N° Description Model Serial N° Dl .Of
reception
3231/11 Radiated sample VPNPLF-18C815-CB - 12/17/2021
3231/35 Harness + Speaker PSSA-AEE2010 - 12/17/2021

board
Sample S/01 is composed of the following accessories:
Control N° Description Model Serial N° DB .Of

reception

3231/16 Antenna A00561-01 - 12/17/2021

3231/21 USB type A (Male) to - - 12/17/2021

DB9 cable
3231/30 Adapter USB 3.0 to UE300 - 12/17/2021

Gigabit Ethernet

1. Sample S/01 was used for the following test(s): All Radiated tests indicated in appendix A.
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Test sample description

D DEKRA

POMS.....coiiiiiiiiiiiiiee e : Cable
Port name and description | Specified | Attached | Shielded | Coupled
length during to patient
[m] test
Main connector O O O
USB OTG O O N
GPS Antenna FAKRA
connector 0 . O
AM/FM Antenna FAKRA
connector u . .
Supplementary information to the No Data Provided
POMS. e :
Rated power supply ........ccccceevenl Reference poles
Voltage and Frequency
L1 L2 L3 N PE
O |AC: O U O U
O |AC: U O U O
g DC:
13.5 V vehicle battery
O |[DcC:

Rated POWETr ........coovvveveviiiiienn]

Nominal current 3A

Clock frequencies..........cccooeuunnedt

DDR3 800 MHz, NAND Memory 100 MHz, TFT 298.5 kHz, LVDS 39.4

MHz, IMX8 1,2 GHz

Other parameters..........cccceeeeennil

No Data Provided

Software Version .........ccceeeeeeeeennnl

26381

Hardware Version ...........ccccvveennnld

08.01.01

Dimensions in cm (W x H x D) ....:

(285.2 x 135.5 x 197.5) mm

Mounting position ......................... O | Table top equipment
] | Wall/Ceiling mounted equipment
[] | Floor standing equipment
[] | Hand-held equipment
X | Other: Installed in vehicle dashboard
Modules/parts...........c..ccccvvueuennns Module/parts of test item Type Manufacturer
Commercial samples
Radiated samples
Conducted samples
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Accessories (not part of the test Description Type Manufacturer
TEEM) et

Harness
AM/FM Antenna
GPS antenna
Speakers

Test panel

USB convertors

Documents as provided by the Description File name Issue date
applicant........ccccceeevviiiiiiinneeend

Declaration Equipment FDT30_18 Declaration 01/06/2022
Equipment Data 12/17/2021
General description Crony 01/06/2022
2010
FERMUSA201 0 test
samples Quesionnaire
Copy of marking plate:

Identification of the client

VISTEON CORPORATION
One Village Center Drive
Van Buren Township, Ml 48111, USA

Testing period and place

Test Location ‘ DEKRA Certification, Inc.
Date (start) ‘ 01-19-2022
Date (finish) ‘ 01-25-2022

Document history

Report number ‘ ‘ Description

3231ERM.011 02-15-2022 First release
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Environmental conditions

D DEKRA

In the control chamber, the following limits were not exceeded during the test:

Min. =15°C
Temperature Max. = 35 °C
. . Min. =30 %
Relative humidity Max. = 75 %
Min. = 860 mbar

Air pressure

Max. = 1060 mbar

In the semi anechoic chamber, the following limits were not exceeded during the test.

Min. =15°C

Temperature Max. = 35 °C
T ano

Relative humidity m;lx :370\-:,80

Air pressure

Min. = 860 mbar
Max. = 1060 mbar

In the chamber for conducted measurements, the following limits were not exceeded during the test:

Temperature Min. =15°C
Max. = 35 °C

Relative humidity Min. = 30 %
Max. = 60 %

Air pressure

Min. = 860 mbar
Max. = 1060 mbar

Remarks and comments

The tests have been performed by the technical personnel: Nasir Khan, Koji Nishimoto & Lourdes Maria

Valverde

Report No: 3231ERM.011
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Testing verdicts

Not applicable N/A
Pass : P
Fail : F
Not measured N/M

Summary
FCC PART 15 PARAGRAPH / RSS-247 (Bluetooth EDR)
Section 15.247 Spec RSS Spec Test Description .
Clause Clause Verdict | Remark
§2.1049 & § 20dB Emission Bandwidth, Occupied
- RSS-247 5.1 (b . . .
15.247 (a) (1) (®) Bandwidth & Carrier Frequency Separation NM Refer 1
- 15.247 (a) (1 Number of hopping channels
2“) @D | rss2475.1 (q) PPIng NM | Refer1
- §15.247 (a) (1 Time of Occupancy (Dwell Time
(i @D | rss2475.1 (q) pancy ( ) NM | Refer1
- Maxi k
§ 15.247 (b) (3) | RSS-247 5.4 (b) aximum pea conducted output power and N/M Refer 1
antenna gain
- § 15.247 (d) RSS-247 5.5 Band—edge conducted emissions compliance N/M Refer 1
(Transmitter)
- § 15.247 (d) RSS-247 5.5 Emission limitations Conducted (Transmitter) N/M Refer 1
Al § 15.247 (d) RSS-247 55 Emission limitations Radiated (Transmitter) P N/A
Supplementary information and remarks:
1) Only multi-transmitter radiated spurious emission test was requested.
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FCC PART 15 PARAGRAPH / RSS-247 (WIFI 5GHz)
5.725 GHz -5.825 GHz Band
Report 15.407 Spec RSS Spec Test Description Verdict | Remark
Section Clause Clause
§ 15.403 26dB Emission Bandwidth & Occupied
- RSS 247 6.2.4
KDB 789033 D02 SS 2476 Bandwidth N/M Refer 1
- § 15.407 (e) RSS 247 6.2.4.1 | 6dB Bandwidth N/M Refer 1
- § 15.407 (a)(3) RSS 247 6.2.4.1 Power Limits. Maximum Output Power N/M Refer 1
- § 15.407 (a)(3) RSS-247 6.2.4.1 | Maximum Power Spectral Density N/M Refer 1
Band- .
- | 815.407 (b)(4) RSS-247 6.2.4.2 | Dand-edge conducted emissions NM | Refer1
compliance (Transmitter)
- § 15.407 (b)(6) RSS-Gen 8.8 Emission limitations Conducted
§ 15.207 en s (Transmitter) NM Refer 1
§ 15.407 (b)(4),(7) | RSS-247 6.2.4.2 Undesirable radiated emissions
Al |§15.209 RSS-Gen8.9& | rncmitter) P N/A
§ 15.205 8.10
- |815.407 (g) gif'Ge“ 6.11& | Frequency Stability NM | Refer1
Supplementary information and remarks:
1) Only multi-transmitter radiated spurious emission test was requested.
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List of equipment used during the test

Radiated Measurements

CONTROL LAST NEXT
NUMBER DESCRIPTION MANUFACTURER MODEL CALIBRATION | CALIBRATION
0981 RF pre-amplifier 1-18 Bonn Elektronik | oA 0118- 2020/11 2022/11
GHz 2A

0982 RF pre-amplifier 18-40 | 5 Flokironik | CoMA 1840- 2020/11 2022/11
GHz M

. Rohde & Schwarz

1010 ESR7 EMI Test Receiver ESR7 2020/10 2022/10
i Rohde & Schwarz

1014 FSVAQ Signal Analyzer FSV40 2021/05 2023/05

40GHZ
3116C DOUBLE-RIDGED
1055 WAVEGUIDE HORN ETS LINDGREN 3116C 2019-12-09 | 2022-12-09
ANTENNAS
1056 | Double-ridge Waveguide | ..o\ \\5open 3116C 2020/01 2023/01
Horn antenna 18-40 GHz
1057 | Double-ridge Waveguide | oo\ bepEN 3115 2020/06 2023/06
Horn antenna 1-18 GHz
1065 Biconical Log antenna ETS LINDGREN 3142E 2020/08 2023//08
ETHERNET SNMP HWg-STE
1111 HERMOMLTER HW GROUP o 2020/08 2022/08
Semi anechoic Absorb
1179 emranechoic AbSOrber Frankonia SAC 3 plus “L” N/A N/A

Lined Chamber
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Appendix A: FCC Multi-transmitters

Test Results
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PRODUCT INFORMATION

D DEKRA

Information

Description

Modulation

BR/EDR: GFSK, 1/4-DQPSK, 8DPSK

Wi-Fi 5 GHz: OFDM

Operation mode 1: Single Antenna Equipment

- Operating Frequency Range

BR/EDR: 2402 - 2480 MHz

Wi-Fi 5 GHz: 5745 - 5825 MHz

- Nominal Channel Bandwidth

BR/EDR: 1 MHz

Wi-Fi 5 GHz: 20/40/80 MHz

- RF Output Power

BR/EDR: 9.8 dBm

Wi-Fi 5 GHz: 14 dBm

Extreme operating conditions

- Temperature range

Antenna type

Automotive Chip Antenna 2,4/5 GHz

Antenna gain

BR/EDR: 3.2 dBi

Wi-Fi 5 GHz: 3.5 dBi

Nominal Voltage

- Supply Voltage

13.5 Vdc

- Type of power source

DC voltage

Equipment type

Bluetooth, and Wi-Fi 5 GHz

Geo-location capability

Report No: 3231ERM.011 Page 13 of 20
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Description of Test Conditions

D DEKRA

TEST DESCRIPTION
CONDITIONS
Power supply (V):
13.5 Vvdc
Test Frequencies for Radiated tests:
W Technology Tested BW Modulation
TC#01 Frequency
BR/EDR 2402 1 GFSK
Wi-Fi 5 GHz 5745 20 OFDM
The test was performed with the equipment transmitting with Bluetooth and Wi-Fi 5GHz radios simultaneously.
These measurements have been performed in order to check the impact of the multi-transmitter of all radio
interfaces that can be transmitting simultaneously.

Note : Preliminary scan was performed to determine the worst case in Bluetooth and Wi-Fi 5 GHz. The

following tables and plots show the results for the worst case in Bluetooth + Wi-Fi 5 GHz

Report No: 3231ERM.011
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A.l: RADIATED EMISSIONS (Multi-Transmitters)

Part 15 Subpart C §15.247, Part 15 Subpart E §15.407

Product standard: and RSS-247

LIMITS: Part 15 Subpart C §15.247 (d), Part 15 Subpart E
Test standard: §15.407 (b) (1) & (4) and
RSS-Gen 8.9 and 8.10

LIMITS

Radiated emissions which fall in the restricted bands, as defined in §15.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(c) / RSS-Gen):

Frequency Range Field strength (uV/m) Field strength Measurement
(MH2) (dBuV/m) distance (m)
0.009-0.490 2400/F(kHz) - 300
0.490-1.705 24000/F(kHz) - 30
1.705 - 30.0 30 - 30
30-88 100 40 3
88 - 216 150 43.5 3
216 - 960 200 46 3
960 - 25000 500 54 3

The emission limits shown in the above table are based on measurements employing CISPR quasi-peak detector
except for the frequency bands 9-90 kHz, 110-490 kHz and above 1000 MHz. Radiated emission limits in these
three bands are based on measurements employing an average detector.

For average radiated emission measurements above 1000 MHz, there is also a limit corresponding to 20 dB above
the indicated values in the table is specified when measuring with peak detector function.

RSS-247. Attenuation below the general field strength limits specified in RSS-Gen is not required

TEST SETUP

All radiated tests were performed in a semi-anechoic chamber. The measurement antenna is situated at 3 m for
the frequency range 30-1000 MHz (Bilog antenna) and 1-18 GHz (Double ridge horn antenna, and at 1m for the
frequency range 18-40 GHz (Double ridge horn antenna).

For radiated emissions in the range 18-40 GHz that is performed at a distance closer than the specified distance,
an inverse proportionality factor of 20 dB per decade is used to normalize the measured data for determining
compliance.

The equipment under test was set up on a non-conductive platform above the ground plane and the situation
and orientation was varied to find the maximum radiated emission. It was also rotated 360° and the antenna
height was varied from 1 to 4 meters to find the maximum radiated emission.

Measurements were made in both horizontal and vertical planes of polarization.

The field strength is calculated by adding correction factor to the measured level from the spectrum analyzer.
This correction factor includes antenna factor, cable loss and pre-amplifiers gain.

Report No: 3231ERM.011 Page 15 of 20 02-15-2022
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TEST SETUP (CONT.)

Radiated measurements Setup f <1 GHz

=—
Antenna
ALC Chamb: |
amber /— T
> 3m [P — 1_ Bi-log
EUT Antenna
1~dm Reference‘/
point RF
| H .. | cable EMI Test
i i in| S Receiver
Tumtable | ¥ v -
0.8m m A | Pre-amplifier
A L. ,
IS /;// Y g | N |
Reference ground plane Centrol reom
Radiated measurements setup 1 GHz < f < 18 GHz
o
> 3m € ,-",-". | Boresight
L /_ Antenna
)\.«_’.-' tower
:' :},
s Horn
* antenna
EUT
N\ H /
Spectrum
D: — analyzer

Am 1
0 i
¥ ¥
Turnlakie
15m 1
,} m
A | A
ALC chamber

A -__"- /_ [ anterna

==
] [
ALC chamber Control room
Radiated measurements setup f > 18 GHz
I —— —

[(=20

Ham
antsnma

Cantrol roam
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TESTED SAMPLES: S/01
TESTED CONDITIONS MODES: TC#01
TEST RESULTS: PASS

Frequency range 30 MHz — 1000 MHz

BF_FCC_15.247_E Field_30MHz_1GHz

55 =
50+
a0+ - - v
£ 1
2 30+
m
©° -4
k=
2 20+
3 N
104 “rm Ay h‘u
1 F erl‘ﬁ r-'r\w!ﬂ'f TMI I Nh‘-ﬂu L
D__ I
30M 50 60 g0 100M 200 300 400 500 g00 1G
Frequency in Hz
—  PE+_MaxH
—  PK+_CLRWR
T limits to Spurious Emission FCC15.247 (30MHz to 1GHzZ) Restricted Bands QFPK Limit
v MaxPeak-PK+ (Single)
X CuasiPeak-0FK (Single)
Frequency | MaxPeak | QuasiPeak | Pol | Margin - QPK | Limit - QPK
(MHz) (dBpVv/m) | (dBuv/m) (dB) (dBpVv/m)
163.035500 28.3 17.4 V 26.2 43.5
239.035000 44.8 32.1 H --- -
330.021000 24.0 13.6 H 32.4 46.0
600.020500 42.4 39.4 V --- -
797.997500 46.4 41.7 V --- -
1000.000000 41.5 36.2 V 17.8 54.0
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TEST RESULTS (Cont.):

FREQUENCY RANGE: 1-18 GHz

Level in dBpuV/m

20 } } } } } } } } } } } } } } } } |
1 b 4 G 8 10 12 14 16 18
Frequency in GHz
AN G_hAxH
Pl +_tAaxH
— T limits to Spurious Emission FCCT15.247 (1-26 GHz2) Bestricted Bands PK Limit
— Tx limits to Spurious Emission FCC15.247 (1-26 GHz) Restricted Bands AVG Limit
Frequency PK+ MAXH | AVG_MAXH | Pol | Margin - AVG | Limit - AVG Comment
(MHz) (dBuVv/m) (dBuVv/m) (dB) (dBuVv/m)
2402.500000 96.1 92.0 H Fundamental BT
5748.000000 95.9 87.2 H Fundamental WiFi
18000.000000 52.2 425 H 11.5 54.0
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TEST RESULTS (Cont.):

FREQUENCY RANGE: 18-40 GHz

o
=
1
T

Level in dBuV/m

0T
20 t } {
18G 30G 40G
Frequency in Hz
ANG_MAXH
PK+_dMaxH
T limits o Spurious Emission FCC15.407 (1GHz to 40 GHZ) Restricted Bands PK Limit
— T limits to Spurious Emission FCC15.407 (1GHz to 40 GHz) Restricted Bands AVG Limit
Frequency PK+ MAXH | AVG_MAXH | Pol | Margin - AVG | Limit - AVG
(MHz) (dBpVv/m) (dBpVv/m) (dB) (dBpv/m)
39988.312500 51.6 40.6 H 13.4 54.0
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EST RESULTS (Cont.):

Restricted bands (2.31 GHz — 2.5 GHz)

1001

90T

gl

0T

60T

Level in dBpuV/m

b0

L

30 t
231a

ANVG_MbaxH
P+ _MAXH

2350 2400 2450
Frequency in MHz

— T limits to Spurious Emission FCCT15.247 (1-26 GHz2) RBestricted Bands FPE Limit
— T limits to Spurious Emission FCC15.247 (1-26 GHz) Restricted Bands AVG Limit
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