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Competences and guarantees

In order to assure the traceability to other naticend international laboratories, DEKRA has alralion and
maintenance program for its measurement equipment.

DEKRA guarantees the reliability of the data présénn this report, which is the result of the meaments and the
tests performed to the item under test on the aladeunder the conditions stated on the reportiaiglpased on the
knowledge and technical facilities available at Of#&at the time of performance of the test.

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

The results presented in this Test Report apply tinthe particular item under test establishethis document.

IMPORTANT: No parts of this report may be reproduced or qlaté of context, in any form or by any means,
except in full, without the previous written persien of DEKRA.

General conditions

1. This report is only referred to the item thas$ hadergone the test.

2. This report does not constitute or imply onatsn an approval of the product by the CertificatiBadies or
competent Authorities.

3. This document is only valid if complete; no jErteproduction can be made without previous emitbermission of
DEKRA.

4. This test report cannot be used partially dulhfor publicity and/or promotional purposes wailit previous written
permission of DEKRA and the Accreditation Bodies.

Uncertainty
Uncertainty (factor k=2) was calculated accordimghe DEKRA internal document PODTOQO0O.

Usage of samples
Samples under test have been selected by: thetClien

SampleS/01is composed of the following elements:

52723/06 Wireless Charger Volvo S170103000016 WED5
52723/11 Plastic Separator 2017-04-05
52723/20 PCB (Qi Receiver) 2017-04-05
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Test sample description

The test sample consists of a Wireless ChargehétCell Phone.

Identification of the client
DELPHI ELECTRONIC & SAFETY
2451 Lincoln RD Kokomo IN 46901, USA

Testing period

Nerve Stimulation tests were performed on 2017-2242d finished during the same day.
WPT evaluation test were performed on 2018-01-3Dfarished on 2018-01-31.

The tests have been performed at DEKRA TestingGertification, S.A.U.

Environmental conditions

The following limits were not exceeded during thsts:

Temperature Min. = 15°C
Max. = 35°C
Relative humidity Min. = 30 %
Max. = 60 %

Used instrumentation

Last Cal. date Cal. due date
1. Narda ELT-400 Exposure Level Tester 2017/10 2019/10
2. Lumiloop GMBH LSProbe 1.2 2017/09 2019/09
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Assessment summary

Radiofrequency radiation exposure limits

FCC 47 CFR § 2.1091 & ISED RSS -102 Issue 5:2015

Frequency VERDICT
(MH2) Technology Band (Pass/Fail)
0.110 Wireless Charging System (Qi) LF Band Pass
13.56 NFC ISM Pass
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Appendix A —FCC RF Exposure
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D DEKRA

FCC RF Exposure evaluation for mobile devices

Devices operating in standalone mobile device exosconditions may contain a single transmitter noultiple
transmitters that do not transmit simultaneouslymiimum test separation distanee20 cm is required between the
antenna and radiating structures of the deviceraaiby persons to apply mobile device exposurediniihe distance
must be at least 20 cm and fully supported by therating and installation configurations of thengmitter and its
antenna(s), according to the source-based timexggdrmaximum power requirements of § 2.1091(d)(Rrases where
cable losses or other attenuations are applie@étermiine compliance, the most conservative opeyatimfigurations and
exposure conditions must be evaluated. The minirasihseparation distance required for a devicetopty with mobile
device exposure conditions must be clearly idestifin the installation and operating instructidios,all installation and
exposure conditions, to enable users and instatbetemply with RF exposure requirements. For neobd@vices that have
the potential to operate in portable device exposanditions, similar to the configurations desedln § 2.1091(d)(4), a
KDB inquiry is required to determine the SAR tesjuirements for demonstrating compliance.

When a device qualifies for the categorical exdagprovision of § 2.1091(c), the minimum test sefian distance may
be estimated, when applicable, by simple calculatiaccording to plane-wave equivalent conditiomsensure the

transmitter and its antenna(s) can operate in nrarthat meet or exceed the estimated distances@tee-based time-
averaged maximum radiated power, according to #emum antenna gain, must be applied to calculedield strength

and power density required to establish the minintesh separation distance. When the estimatedépstration distance
becomes overly conservative and does not supporpliance, MPE measurement or computational modetiag be used

to determine the required minimum separation desan

According to 81.1310 Radiofrequency radiation expeslimits, paragraph (e), the limits for Maximunermissible
Exposure (MPE) to radiofrequency electromagnedidl§ are:

TaBLE 1—LIMITS FOR MaximMun PEAnmissiBLE Exposure (MPE)

Elactric Tieid Magnetic Mela f g
Frequency range sfrangth Strength Power denglty | Averaging fims
M&;r!:- IV (A (VW) {minutas)
(&) Limits for OccupationaliControlled Exposure
B14 1.63 * 100 =4
184241 .81 "GO B
B1.4 0,183 1.0 B
17300 E
5 51
{B) Limits Tor General Population/Uncontrolled Exposurs
0.3-1.34 B14 1.63 *100 ao
1.34-30 . B24n 21941 * 18002 a0
30-300 ... 275 0.073 0.2 3o
3001600 ... 11500 an
1,500-100,000 1.0 o

I = frequency In MHz * = Plana-wave equivalent power density
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FCC Evaluation

The device under evaluation consists of a singleddck battery charger, which also has NFC featDtging its normal
use, the distance between the radiating partseodi¢ivice and the user will be greater than 20 cm.

1. WPT Evaluation Results

According to KDB 680106 D01, for devices designedtypical desktop applications, such a wirelessrgimg pads, RF
exposure evaluation should be conducted assumingea separation distance of 10 cm. E and H fieldngth
measurements or numerical modeling may be useenwdstrate compliance. Measurements should be fnacteall
sides and the top of the primary/client pair, witle 10 cm measured from the center of the prolie(f)e edge of the
device. Emissions between 100 kHz to 300 kHz shbeldissessed versus the limits at 300 kHz in Taldé Section
1.1310: 614 V/m and 1.63 A/m.

Top
Upper
Left Right
= 5 —
‘- “
Bottom E-Field = 100mm

H-Field = 100mm

Figure 1. Measurement Setup

Measurements were performed using the equipmegsdlis the “Used Instrumentation” paragraph of thi€ument and
and a PCB - Qi receiver provided by the manufaciur@ set the maximum output load rate. Measures&vére
performed at 1%, 50% and 99% battery charging duppwer loads. The measured values are listed @nfahowing

tables:

Frequency ci:?gi%/g H-Field measuremer'ns [A/m] Max | Limit % Limit | Verdict
(KHz2) output level | TOP | Bottom | Left | Right | Upper [A/m] | [A/m]
99% 0.88 0.88 | 0.80 0.84 1.01 1.00 1.630 62.00 Pass
110 50% 0.87 0.85 0.80 0.82 0.84 0.88 1.6B0 54.19 Pass
1% 0.88 0.84 0.78 0.86 0.94 094 1.680 57.61 Pass

Table 1: H-field measurement values

Battery E-Field measurements [V/m]

Frequency . Max | Limit - ;
(KHz) oﬁ?sl:?l|2%e| Top | Bottom | Left | Right | Upper | [V/m] | [Vim] % Limit | Verdict
99% 7.38 7.40 7.2¢% 8.11 8.8( 9.72 614.0 1.4B8 Pass
110 50% 7.26 7.21 7.16 7.73 8.03 8.08 614.0 1.31L Pass
1% 7.09 7.16 7.11 7.60 7.99 7.99 614.0 1.30 Pgss

Table 2: E-field measurements values
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2. NFC Evaluation Results

As stated into DEKRA Testing and Certification, SJAtest report 523723RRF.003 the maximum meadigktistrength
for the operating frequency is:

Frequency Maximum H-field strength
(MHz) (dBpA/m) measured at 10 m
13.56 -23.90

Table 3: Measurement Results

Using Field Strength Approach formula (linear teyntisis value corresponds to an output power cd@184 mwW
E.lLR.P = Px G, = (Exd}/30

Where:

P, = transmitter output power in watts

G; = numeric gain of the transmitting antenna (usg)e

E = electric field strength in V/m, --- {&§V™"201 ¢,

For measuring equipment calibrated inpd#m, the reading should be reduced by 51.5 dB tedreverted to dBA/m,
therefore E = H + 51.5 dB.

d = measurement distance in meters (m) = 10m

So R = (Exd¥/(30xG)

H Field strength = -23.90 dB&/m = 27.6 dBiV/m @ 10m

Antenna gain =0.0 dBi, so numeric gain = 1.0

Therefore

P= {[10%752%)10°x10]%/(30x1.0)}x1000 mW = 0.0000019 mW = -57.17 dBm

The maximum output power for the 13.56 MHz transinis mode of the device is -57.17 dBm.

In order to perform the assessment, the followiggations have been used for the calculations; tegsations are
accurate in the far-field of an antenna but wileepredict power density in the near field, whereytcould be used for
making a "worst case" or conservative prediction:

Power density:S[mW /cm?®] = M
4ANRcm]?
Minimum compliance distanceR . [cm] = M
ANgmw / cm?]

Where:
S= power density

P: | rp. = Equivalent isotropically radiated power
R = distance to the center of radiation of the argef@valuation distance)
R, = distance to the center of radiation of the aréenn

Report No: (NIE)
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NFC Trasmission:

Minimum use distance (cm): 20
Worst Case Frequency (MHz): 13.56
Maximum E.|.R.P (dBm): -57.17
Maximum E.I.LR.P (mW): 0.000002
Power density reference level (mWA)m 0.2

Power density at minimum use distance:

Power density (mW/ch:

0.0000000004

Verdict:

PASS

D DEKRA

The power density level for this transmission mizdieelow general population exposure power demsitiy.

Minimum compliance distance for this technology:

Minimum compliance distance to meet reference |éuel):

0.0009

Verdict:

PASS

The minimum use distance is greater than genegllption exposure minimum compliance distance
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3. Multiple frequencies assessment

When multiple sources are introduced into an emwitent, it becomes necessary to address the sources
interdependently, since each source will contritaatime percentage of the maximum exposure towartbtheexposure

at a fixed location. The sum of the ratios of tlkpasure from each source to the corresponding maximxposure for

the frequency of each source must be evaluated.

The exposure complies with the maximum permisshijgosure if the sum of the ratios is less thanyunit

- S
le MPE

<1

Where
S is the contribution of each source;
MPE, is the basic restriction of each source.

The device under test is able to transmit simultasly using WPT and NFC technologies, therefore rthétiple
frequencies calculation will be as follow:

Magnetic field calculation: Electric fietdlculation:
101 0.0000000004 . 9.72 0.0000000004 -
+ = 0.62 <1 Limit + = 0.016 <1 Limit
1.63 0.2 614 0.2

Report No: (NIE)
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Appendix B —ISED RF Exposure
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ISED RF Exposure evaluation for mobile devices

According to RSS-102 Issue 5, Paragraph “4. Expokimits”, Industry of Canada has adopted the RFlfstrength
limits stablished in Healths Canada’s RF exposuiddline, Safety code 6:

D DEKRA

Table 4: RF Field Strength Limits for Devices Used by the General Public
(Uncontrolled Environment)

Frequency Range

Electric Field

Magnetic Field

Power Density

Reference Period

(MHz) (V/m rms) (A/m rms) (“';‘m:) (minutes)
0.003-107 83 90 - Instantaneous®
0.1-10 - 0.73/ f - 6+
1.1-10 87/ %3 - - 65*
10-20 27.46 0.0728 2 6
20-48 58.07/ 1 *5 0.1540/ f %8 8.044/ f %3 6
48-300 22.06 0.05852 1.291 6
300-6000 3.142 £ 7 10.008335 7 7| 0.02619775% 6
6000-15000 61.4 0.163 10 6
15000-150000 61.4 0.163 10 616000/ f
150000-300000 0.158 f % 421x10% 7% | 667x107f 616000/ F1°

Note: f 1s frequency in MHz.
*Based on nerve stimulation (NS).

** Based on specific absorption rate (SAR).
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D DEKRA

ISED Evaluation Results for Mobile Exposure

The device under evaluation consists of a singleddck battery charger, which also has NFC featDtging its normal
use, the distance between the radiating partseodi¢ivice and the user will be greater than 20 cm.

1. WPT Evaluation Results

According to RSS-216- Issue 2, RF exposure shakvsuated with the client devices charged/powdngdhe source
device at maximum output power. Additionally, arismitters, including those not used for wireleswer transfer, must
be active simultaneously and at maximum power. WHT devices designed for desktop applications (wigeless

charging pads), RF exposure shall be evaluatel atlaway from all sides and from the top of theWdevice / system.
The 10 cm shall be as measured from the probeecemthe WPT device / system edge.

Top
Upper
Left Right
— <= o
- “
Bottom E-Field = 100mm

H-Field = 100mm

Figure 1: MPE Measurement Setup

Measurements were performed using the equipmeatllis the “Used Instrumentation” paragraph of ghigument and
and a PCB - Qi receiver provided by the manufacfuoeset the maximum output load rate. The measuadues are listed
in the following tables:

Frequency Battery H-Field measurements [A/m] v | % _
KH charging ) A Al Limit Verdict
(KHz) output level | TOP | Bottom | Left | Right | Upper [A/m] | [A/m] | Limi
99% 0.88 0.88 0.8( 0.84 1.01 1.01 7. 13|84 Pass
110 50% 0.87 0.85 0.8( 0.82 0.84 0.88 7. 12{10 P3ss
1% 0.88 0.84 0.78 0.86 0.94 0.94 7 12]86 Pass
Table 4: H-field measurement values
Report No: (NIE)
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2. NFC Evaluation Results

As stated into DEKRA Testing and Certification, SJAtest report 523723RRF.003 the maximum meadigktstrength
for the operating frequency is:

Frequency Maximum H-field strength
(MHz) (dBpA/m) measured at 10 m
13.56 -23.90

Table 5: Measurement Results

Using Field Strength Approach formula (linear teyntisis value corresponds to an output power cd@184 mwW
E.lLR.P = Px G, = (Exd}/30

Where:

P, = transmitter output power in watts

G; = numeric gain of the transmitting antenna (usgje
E = electric field strength in V/m, --- {&*V™/20)7 P,

For measuring equipment calibrated inpdfm, the reading should be reduced by 51.5 dB tedreverted to dBA/m,
therefore E = H + 51.5 dB.
d = measurement distance in meters (m) = 10m

So R = (Exd¥/(30xG)

H Field strength = -23.90 dB&/m = 27.6 dBiV/m @ 10m

Antenna gain =0.0 dBi, so numeric gain = 1.0

Therefore

P= {[10%752%)10°x10]%/(30x1.0)}x1000 mW = 0.0000019 mW = -57.17 dBm

The maximum output power for the 13.56 MHz transinis mode of the device is -57.17 dBm.

In order to perform the assessment, the followiggations have been used for the calculations; tegsations are
accurate in the far-field of an antenna but wileepredict power density in the near field, whereytcould be used for
making a "worst case" or conservative prediction:

i Peire W]
Power density: /m?] = —EiRrpLTT]

ySW/m] ANRm)?
_Peire Wl
ANSYW / m?]

Minimum compliance distanceR . [m] =

Where:
S= power density

P: | rp. = Equivalent isotropically radiated power

R = distance to the center of radiation of the andef@valuation distance)
R, = distance to the center of radiation of the aréenn
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NFC Trasmission:

Minimum use distance (m): 0.2
Worst Case Frequency (MHz): 13.56
Maximum EIRP (dBm): -57.17
Maximum EIRP (mW): 0.000002
General public - Power density limit (W#n 2.0

Power density at minimum use distance:

Power density (W/R): 0.0000000004
Verdict for general public: PASS

The power density level for this transmission mizeelow general public power density limit.

Minimum compliance distance for this technology:

Minimum compliance distance for general public (n{u): 0.000874
Verdict for general public: | PASS

The minimum use distance is greater than genetdigminimum compliance distance.

3. Multiple frequencies assessment

When multiple sources are introduced into an emwitent, it becomes necessary to address the sources
interdependently, since each source will contritaaime percentage of the maximum exposure towartbtabexposure

at a fixed location. The sum of the ratios of tlkpasure from each source to the corresponding maximxposure for

the frequency of each source must be evaluated.

The exposure complies with the maximum permissjgosure if the sum of the ratios is less thanyunit

s
% MPE

<1

Where
S is the contribution of each source;
MPE; is the basic restriction of each source.

The device under test is able to transmit simultasly using WPT and NFC technologies, therefore rthétiple
frequencies calculation will be as follow:

101 0.0000000004 .
+ = 0.14 <1 Limit
7.3 2

Report No: (NIE)
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ISED Nerve Stimulation Evaluation Results

According to RSS-102 Issue 5, Nerve Stimulationosxpe limits shall be evaluated for transmissido the frequency
range from 0.003 to 10 MHz. Supplementary Proce@®iBR-002, Issue 1, for Radio Standards Specificd®8S-102 sets
out the general test methods to be followed whemyicey out an assessment to the nerve stimulatigpogure

requirements of RSS-102.

According to Supplementary Procedure SPR-002, “AnlBe- E.1.1. Passively Used Table-Top Devices”, sueaments
have been performed installing the device at thgeedf a 80 cm tall and non-metallic constructedetaplacing the
measurement probe at the compliance distance awaythe edge of the table. A compliance distanc&0ofm from the
probe edge to the WPT device/sytem edge has beehfasthe measurements.

Top
Upper
Left Right
:> = S
T
E-Field = 100mm
H-Field = 100mm
- K3
Bottom

Figure 2: Nerve Stimulation Measurement Setup

Measurements were performed using the equipmetedli; the “Used Instrumentation” paragraph of thacument,
following the measurement method shown in parag@&ptil.1 of “Supplementary Procedure for Asses§iogipliance
with RSS-102 Nerve Stimulation Exposure Limits SB0?”. Measured values for each configuration aseedl in the

following table:

Frequency Battery H-Field measurements [A/m] Max | Limit % .
; - | Verdict

(KHz) chargingmode | Top | Bottom | Left | Right | Upper | [A/m] | [A/m] | Limit
110 Max output load 5.76 6.04 6.31 5.76 6.29 6.31 90.07.01 Pass

Table 5: H-field measurement values and ISED limit for Ne8tanulation

Frequency Battery E-Field measurements [V/m] Max | Limit % .
; - = | Verdict

(KHz) chargingmode | Top | Bottom | Left | Right | Upper | [V/m] | [V/m] | Limit
110 Max output load 33.03 28.17 36.82 25.03 38,80 (B8883.0 | 46.75 Pass

Table 6: E-field measurements values and ISED limit for NeBtimulation

All H-Field and E-Field values are in compliancevalues shown into “Table 4: RF Field Strength Ligrfior Devices
Used by the General Public” for the frequency ramgged by the device.

Report No: (NIE)
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Appendix C —Photographs
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- Equipment view

- PCB Qi Receiver views

Max Output Load 99% Load

50% Load 1% Load
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- Mobile Exposure measurement setup views
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- Nerve stimulation measurement setup.
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