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2. TEST SUMMARY

The Product has been tested according to the following specifications:

No. Test Parameter Clzl:)se Results
1 Conducted Emission 15.207 PASS
2 Radiated Emission 15.209 PASS
3 Antenna Requirement 15.203 PASS
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3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated

for tests performed on the Product as specified in CISPR 16-4-2. This uncertainty represents
an expanded uncertainty expressed at approximately the 95% confidence level using a
coverage factor of k=2.

No. ltem Uncertainty
R
2 Conducted Emission (150kHz-30MHz) U=3.2dB

3 humidity uncertainty U=5.3%

4 Temperature uncertainty U=0.59°C
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4. PRODUCT INFORMATION AND TEST SETUP

4.1 Product Information

Model(s): WRLS-CHGMAT

Model Description: N/A

Product Description: mophie 4 device charging mat
Operation Frequency: 115kHz-205kHz

Antenna installation: Inductive loop coil antenna
Ratings: INPUT:DC 15V 4A MAX

OUTPUT:10W*2(Right/ Left: );
5W*2 or 10W(Middle)
DC 5V 1A

Adapter Model No.: PYS-150v400U001
Input: AC 100-240V 50/60Hz Max 1.6A
Output: DC 15V 4A

Hardware Version: V1.0.3

Software Version: V0.2.9

4.2 Test Setup Configuration

See test photographs attached in EUT TEST SETUP PHOTOGRAPHS for the actual
connections between Product and support equipment.

Conducted Emission/Radiated Spurious Emission:

E-2

Dummy Load AC
E-3 ) E-1 )
Resistance | EUT b
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4.3 Support Equipment
No. | Device Type | Brand Model Series No. Data Cable Remark
mophie 4
device WRLS-CH
E-1 charging | mophie, | GMAT /A NIA EUT
mat
g2 | Dummy N/A DLO1 N/A N/A Auxiliary
load
E-3 | Resistance N/A N/A N/A N/A Auxiliary
Notes:

1. All the equipment/cables were placed in the worst-case configuration to maximize the emission during

the test.

2. Grounding was established in accordance with the manufacturer’s requirements and conditions for the

intended use.

45 Test Mode

To investigate the maximum EMI emission characteristics generates from EUT, the test

system was pre-scanning tested base on the consideration of following EUT operation mode

or test configuration mode which possible have effect on EMI emission level. Each of these
EUT operation mode(s) or test configuration mode(s) mentioned above was evaluated

respectively.

Test Modes 1

Wireless 10W (Right)+ Wireless 10W (Left)+ Wireless 5W
(Uppen)+ Wireless 5W (bottom)+USB DC 5V 1A

Test Modes 2

Wireless 10W (Right)+ Wireless 10W (Left)+ Wireless 10W

(middle)+USB DC 5V 1A

4.6 Copy of marking plate

& mophie 4 device charging mat
M/N: WRLS-CHGMAT
Input: 15V =4A, Cutput (Gi) : T0W x 2 (Right / Left)

Output (Qi) : 5W x 2 or 10W (middle), Cutput (USB-A): 5V=1A

FCCID: 2ACWB-CHGMATS | IC:10465A-CHGMAT4

© 2020 mophie inc. MADE IN CHINA
IAGG Inc | 910 ngu“-,'cnr’rnf.n‘.u Ste. 500, Midwvale, Utah 84047

LAGG Infermaticnao

HUM-iI

NYCE

C€

110-07247-A

Shannon Indusirial Estate, Shannon Co. Clare, VI14PH21, Ireland

SN:000000000000
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5. TEST FACILITY AND TEST INSTRUMENT USED
5.1 Test Facility

All measurement facilities used to collect the measurement data are located at BCTC
Building & 1-2F, East of B Building, Pengzhou Industrial, Fuyuan 1st Road, Qiaotou
Community, Fuyong Street, Bao’an District, Shenzhen, China. The site and apparatus are
constructed in conformance with the requirements of ANSI C63.4 and CISPR 16-1-1 other
equivalent standards.

FCC Test Firm Registration Number: 712850
IC Registered No.: 23583
5.2 Test Instrument Used

Conducted emissions Test
Equipment | Manufacturer Model# Serial# Last Cal. Next Cal.
Receiver R&S ESR3 102075 Jun. 08, 2020 |Jun. 07, 2021
LISN R&S ENV216 101375 Jun. 04, 2020 |Jun. 03, 2021
ISN HPX ISN T800 S1509001 |Jun. 04, 2020 |Jun. 03, 2021
Software Frad ez-emc | EMECON \ \
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Radiated emissions Test (966 chamber)
Equipment | Manufacturer Model# Serial# Last Cal. Next Cal.
966 chamber ChengYu 966 Room 966 Jun. 06. 2020 |Jun. 05, 2023
Receiver R&S ESR3 102075 Jun. 08, 2020 {Jun. 07, 2021
Receiver R&S ESRP 101154  |Jun. 08, 2020 |Jun. 07, 2021
Amplifier Schwarzbeck BBV9718 9718-309 |[Jun. 04, 2020 |Jun. 03, 2021
Amplifier Schwarzbeck BBV9744 9744-0037 |Jun. 04, 2020 |Jun. 03, 2021
TRILOG
Broadband schwarzbeck | VULB 9163 VUL9|92192163' Jun. 08, 2020 |Jun. 07, 2021
Antenna
Horn Antenna SCHW";‘(RZBEC BBH,S9120 1201 Jun. 10, 2020 {Jun. 09, 2021
Horn
Antenna SCHWARZBE
(18GHz-40 CK BBHA9170 822 Jun. 10, 2020 |Jun. 09, 2021
GHz)
Amplifier i
(18GHz-40 MITEQ | 1TA1840-31 5434381 |Jun. 08, 2020 |Jun. 07, 2021
5-HG
GHz)
Loop
Antenna SCHWARZBE | FMZB1519
(9KHz-30M CK B 014 Jun. 08, 2020 (Jun. 07, 2021
Hz)
RF cablesl
(9kHz-30MH | Huber+Suhnar | 9KHZ-30M | BL702988- |5\, o5 2020 |3un. 07, 2021
z)
RF cables2
(30MHz-1G | Huber+Suhnar | SOMHZ1G | 1486150 |aun. 08, 2020 |un. 07, 2021
Hz)
RF cables3
(1GHz-40G | Huber+Suhnar | 16RZ49C | 1607106 |aun. 08, 2020 |un. 07, 2021
Hz)
Power ;
Metter Keysight E4419B \ Jun. 08, 2020 |Jun. 07, 2021
Power ;
Sensor (AV) Keysight E9 300A \ Jun. 08, 2020 |Jun. 07, 2021
Signal
Analyzer MY491000
20kH7-26.5 KEYSIGHT N9020A 60 Jun. 04, 2020 |Jun. 03, 2021
GHz
Spectrum
Analyzer .
9KHZ-40G Agilent FSP40 100363 |Jun. 13, 2020 |Jun. 12, 2021
Hz
Software Frad EzEMC | FADIAZ \ \
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6. CONDUCTED EMISSIONS
6.1 Block Diagram Of Test Setup

Receiver

e | .8m -

Limit (dBuV)
FREQUENCY (MHz)
Quas-peak Average
0.15-0.5 66 - 56 * 56 - 46 *
0.50-5.0 56.00 46.00
5.0-30.0 60.00 50.00
Notes:
1. *Decreasing linearly with logarithm of frequency.
2. The lower limit shall apply at the transition frequencies.
6.3 Test procedure
Receiver Parameters Setting
Attenuation 10 dB
Start Frequency 0.15 MHz
Stop Frequency 30 MHz
IF Bandwidth 9 kHz

a. The Product was placed on a nonconductive table 0.8 m above the horizontal ground
reference plane, and 0.4 m from the vertical ground reference plane, and connected to the
main through Line Impedance Stability Network (L.I1.S.N).

b. The RBW of the receiver was set at 9 kHz in 150 kHz ~ 30MHz with Peak and AVG
detector in Max Hold mode. Run the receiver’s pre-scan to record the maximum disturbance
generated from Product in all power lines in the full band.

c. For each frequency whose maximum record was higher or close to limit, measure its QP
and AVG values and record.

6.4 EUT operating Conditions

The EUT was configured for testing in a typical fashion (as a customer would normally use it).
The EUT has been programmed to continuously transmit during test. This operating
condition was tested and used to collect the included data.
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6.5 Test Result
Temperature : |26 C Relative Humidity :  [54%
Pressure : 101kPa Phase : L
. . Mode 1

Test Voltage : |AC 120V/60Hz Test Mode : (The Worst mode)
90.0
80
Fill

— FCCyic QP
60 —

0 ’Tj@l - FCCHIC AY
40 y\ M l"\ﬁ 7 11
" .g Ly ?‘ﬂ
fll 7% »
20 WULNV\A M J W 1 |
V \\/I"JWH ,,ﬁ #L‘“JWW I peak
10 AVG
0
10
0.750 MAzZ) 30.000

Remark:
1. All readings are Quasi-Peak and Average values.
2. Factor = Insertion Loss + Cable Loss.

Reading Cormrect Measure-

No. Mi. Freq. Level Factor ment Limit Ovwver
MH=z dB dBu’ dBu' dB Dretector
1 * 01500 AT 36 Q.52 5688 6600 -S912 QP
2 01500 2912 Q.52 3864 5600 -17.36 ANG
3 0.1853 43 39 948 5287 64 24 -11.37 QP
4 0.1853 2770 9.48 ar.1s o 24 -17.06 AN
5 0.3832 2969 9 .51 3920 5821 -19.01 QP
6 0.3832 2555 9 .51 3506 A48 21 -13.15 ANG
T 06372 24 T5 9.a87 34 62 5600 -21.38 QP
8 0.6372 21.59 b= 31.46 4600 -14 54 ANG
S 1.6537 2410 9. 58 3368 5600 22 32 QP
10 1.6537 1949 9. 58 2907 4600 -16.93 ANG
11 24218 2514 Q.62 3476 5600 -21.24 QP
12 24218 1661 Q.62 2623 4600 1977 ANG
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Temperature : |26 C Relative Humidity :  [54%
Pressure : 101kPa Phase : N
. ) Mode 1
Test Voltage : |AC 120V/60Hz Test Mode : (The Worst mode)

90.0

g0
70
. \h—-.._ FCC/IC QP
50 ‘T?? FCCHIC AY
-‘-"'""l--__‘___
40 | 3
20 \41}; p, %W ”'lurl'r . | 91 1
20 UM/&; J | J | L
LT e i |
10
0
10
0.750 (MHz] 30.000
Remark:

1. All readings are Quasi-Peak and Average values.
2. Factor = Insertion Loss + Cable Loss.

Reading Comrect Measure-

No. Mk. Freq. Level Factor ment Limit  Owver
MH=z dB dBu’ dBu dB Cretector
1 01500 4629 952 29,81 6600 1019 2P
2 01500 2507 952 3759 2600 -18.41 ANG
3 01815 4397 9.48 2345 6442 1097 QP
4 01815 2626 9.48 3574 2442 -18.68 ANG
o 03480 2969 9 54 3923 2901 -19.78 QP
G 03480 2595 9 54 3549 49 01 -13.52 ANG
T 08924 2324 9.60 3284 2600 -2316 QP
& 0.8924 1657 9.60 2617 4600 -19.83 ANG
9 19184 2139 9.559 3098 2600 -25.02 QP
10 19184 1712 9.559 2671 4600 -1929 ANG
11 4.9830 17.67 9.80 2747 2600 -28.53 QP
12 4.9830 12.93 9.80 2273 4c.00 2327 AN
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/. RADIATED EMISSIONS

7.1 Block Diagram Of Test Setup
(A) Radiated Emission Test-Up Frequency Below 30MHz

B ]
- 3m —

Turntable !

Imtodm
Spectrum \ EUT|
Analyzer _|:|_ ID.Em J
[——
| — — >

Ground Plane

Coaxial Cable
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7.2 Limit
FCC §15.209; §15.205.

Test Standard  [FCC Part15 C Section 15.209 and 15.205
Frequency Field strength Limit K Measurement
(MHz) (microvolt/meter) (dBuV/m) distance (m)
0.009MHz~0.490MHz 2400/F(kHz) - - 300
0.490MHz-1.705MHz 24000/F(kHz) - - 30
1.705MHz-30MHz 30 - - 30
Test Limit 30MHz~88MHz 100 40.0 Quasi-peak 3
88MHz~216MHz 150 435 Quasi-peak 3
216MHz~960MHz 200 46.0 Quasi-peak 3
960MHz~1000MHz 500 54.0 Quasi-peak 3
500 54.0 Average 3
Above 1000MHz
- 74.0 Peak 3
7.3 Test procedure
Receiver Parameter Setting
Attenuation Auto
9kHz~150kHz RBW 200Hz for QP
150kHz~30MHz RBW 9kHz for QP
30MHz~1000MHz RBW 120kHz for QP

Below 1GHz test procedure as below:

a. The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3
meter semi-anechoic camber. The table was rotated 360 degrees to determine the position
of the highest radiation.

b. The EUT was set 3 meters away from the interference-receiving antenna, which was
mounted on the top of a variable-height antenna tower.

c. The antenna height is varied from one meter to four meters above the ground to
determine the maximum value of the field strength. Both horizontal and vertical polarizations
of the antenna are set to make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and then the
antenna was tuned to heights from 1 meter to 4 meters (for the test frequency of below
30MHz, the antenna was tuned to heights 1 meter) and the rotatable table was turned from O
degrees to 360 degrees to find the maximum reading.

e. The test-receiver system was set to Peak Detect Function and Specified Bandwidth with
Maximum Hold Mode.
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f. If the emission level of the EUT in peak mode was 10dB lower than the limit specified,
then testing could be stopped and the peak values of the EUT would be reported. Otherwise
the emissions that did not have 10dB margin would be re-tested one by one using peak,
guasi-peak or average method as specified and then reported in a data sheet.

Above 1GHz test procedure as below:

g. Different between above is the test site, change from Semi- Anechoic Chamber to fully
Anechoic Chamber and change form table 0.8 metre to 1.5 metre( Above 18GHz the
distance is 1 meter and table is 1.5 metre).

h. Test the EUT in the lowest channel ,the middle channel ,the Highest channel.
Note:

Both horizontal and vertical antenna polarities were tested and performed pretest to three
orthogonal axis. The worst case emissions were reported.
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7.4 Test Result

9kHz-30MHz
Temperature: [26°C Relative Humidtity: (24%
Pressure: 101 kPa Test Voltage : AC 120V/60Hz
Test Mode : Mode 2(the worst data) Polarization : -
Frequency RZA:é?r:g Factor ET:Z?” Limits Margin Detector
(kHz) (dBpV) @dB) | (dBuv/m) | (@Bpv/im) |  (dB) Type
23.5000 42.53 20.15 62.68 140.18 -77.50 PK
23.5000 41.29 20.15 61.44 120.18 -58.74 AV
61.6000 53.35 20.33 73.68 131.81 -58.13 PK
61.6000 45.71 20.33 66.04 111.81 -45.77 AV
127.5000 66.37 20.55 86.92 125.49 -38.57 PK
127.5000 63.27 20.55 83.82 105.49 -21.67 AV
668.3000 35.36 20.64 56.00 71.1 -15.10 QP
956.7000 36.35 21.26 57.61 67.99 -10.38 QP
1242.6300| 27.65 22.32 49.97 65.72 -15.75 QP
Note:

Pre-scan in the all of mode, the worst case in of was recorded.
Factor = antenna factor + cable loss — pre-amplifier.
Margin = Emission Level- Limit.
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Between 30MHz — 1GHz
Temperature: [26C Relative Humidtity: |54%
Pressure: 101 kPa Test Voltage : AC 120V/60Hz
Test Mode : Mode 2(the worst data) Polarization : Horizontal
80.0 dBu¥/m
FCC/IC QP
I
40 | 5
4
3 3
4
/\J V\V/‘N,‘\\\ B
x
5 ww
1
Ha
0.0
30.000 40 50 60 70 @0 [MHz] 300 400 500 600 70O 1000.000
Remark:

Factor = Antenna Factor + Cable Loss — Pre-amplifier.

Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit  OQver

MHz dBuV dB dBuV/m dB/m dB Detector
1 41.8596 2744  -15.31 1213  40.00 -27.87 QP
2 67.6751 3539 -17.66 17.73  40.00 -22.27 QP
3 118.6014  49.71 -17.48 32.23 4350 -11.27 QP
4 293.0842 4860  -13.81 3479 46.00 -11.21 QP
5
6

¥ 360.4476 5112 -11.99 3913 46.00 -6.87 QP
691.9867 29.61 -5.41 2420 46.00 -21.80 QP
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Temperature: [26°C Relative Humidtity: [54%
Pressure: 101 kpa Test Voltage : AC 120V/60Hz
Test Mode : Mode 2(the worst data) Polarization : Vertical
80.0 dBuV/m
FCC/IC QP
I
40
3
2 b, 5
// 4 W 6
1 iy
0.0
30.000 40 50 60 70 80 [MHz] 300 400 500 60D 70O 1000.000

Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.

Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit  Qver

MHz dBuV dB dBuV/m dB/m dB Detector
1 34.6385 3445  -16.41 18.04  40.00 -2196 QP
2 * 68.3908 4525  -17.82 2743  40.00 -1257 QP
3 116.5401 47.92 -17.35 30.57 4350 -1293 QP
4 272.2776 37.38 -14.46 22.92 46.00 -23.08 QP
<
6

381.2487 3869  -11.52 2717 46.00 -18.83 QP
672.8444 28.21 -6.05 22.16  46.00 -23.84 QP
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8. EUT PHOTOGRAPHS

EUT Photo 1

1 2 3 4 5 67 & 9 1010 12 13 1415 16 17 15 19 20 21 22 23 24 28 26 27 28 29 30 31 32 33 34 35 36 X7 05 W90 400 41 42 40 44 48

S1 34867 R0 BB 39 4D 41 42 43 44 48 4o 47 3

EUT Photo 2
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EUT Photo 3
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EUT Photo 4

21 2 3 4 5 6 7 8 91011121314 151617 ]3]920212.223242526271829303.1 3233 34 35 &

o

T 203 456 7 8 9 10111213 1415 16 17 18 1920 21 22 23 24 25 26 27 28 29
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9. EUT TEST SETUP PHOTOGRAPHS

Conducted emissions
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Radiated Measurement Photos

Buy i asesss
T, BeeIs
Asey o
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