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1. General information

Applicant KOMATECH Co.,Ltd.
Applicant address

Test site KES Co., Ltd.

Test site address

Test Facility
FCC rule part(s):
FCCID:

Test device serial No.

3701, 40, Simin-daero 365beon-gil, Dongan-gu, Anyang-si,

Gyeonggi-do, 14057, Korea

473-21, Gayeo-ro, Yeoju-si, Gyeonggi-do, Korea
FCC Accreditation Designation No.: KR0100, Registration No.: 444148

Part 15C
2ACCCEA1702

1.1. EUT description

Equipment under test

Frequency
Modulation type
Model:

Antenna specification

Power source

X Production

Wireless Charging

0.110 Mk ~0.145 Mk

ASK
EA1702

DC12.0V

1.2. Test configuration

The KOMATECH Co.,L.td. Wireless Charging FCC ID: 2ACCCEA1702 was tested according to the
specification of EUT, the EUT must comply with following standards and KDB documents.

FCC Part 15C

ANSI C63.10-2013

1.3. Test frequency

Internal type(Coil antenna)

[] Pre-production

[ ] Engineering

Frequency Range

Power source

DC 120V

0.110 Mz ~0.145 M

1.4. Test mode

Mode Charging current Description
90% Using Max load
Charging mode o . .
With Toad 50% Using Mid load
10% Using Min load

KES-P-5101-14 Rev. 4
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1.5. Information about derivative model

N/A

1.6. Device modifications

N/A
1.7. Accessory information
Equipment Manufacturer Model Serial No. Power source
DongGuan RulHeng
Electronic :
AC/DC Adapter Technology Co., RH-120200-1KO - Output : 12V, 2A
LTD.
1.8. Measurement Uncertainty
Test Item Uncertainty
Uncertainty for Conduction emission test 2.62 dB
okHz - 3(QMHz 4.54 dB
Unce;rtamty for Radiation emission test 30Mz - 10 436 dB
(include Fundamental emission)
Above 10z 5.00 dB

Note. This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence
level using a coverage factor of k=2.
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2. Summary of tests
FS(icCtiﬁizt Parameter Test results
15.209 Radiated spurious emission Pass
- 99% occupied bandwidth Pass
15.207 AC conducted emissions Pass
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3. Test results
3.1. Radiated spurious emission

Test setup
The diagram below shows the test setup that is utilized to make the measurements for emission from 9 klfz to
30 Mz Emissions.

Turn Table

EUT
? Coaxial

Power Cable 0.8m 44— Cable

- o : !

Ground Plane

Power

EMI Receiver

The diagram below shows the test setup that is utilized to make the measurements for emission from 30 M
to 1 (lz emissions.

Turn Table
im — 4m
EUT
f Coaxial
Power Cable 0.8m Cable

i—— 3m —————P T

Ground Plane
Power

EMI Receiver
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Test procedure

[9 kiz to 30 Mi]

The EUT was placed on the top of a rotating table 0.8 meter above the ground at a 3 meter anechoic chamber
test site. The table was rotated 360 degrees to determine the position of the highest radiation. Then antenna is
a loop antenna is fixed at one meter above the ground to determine the maximum value of the field strength.
Both parallel and perpendicular of the antenna are set to make the measurement. For each suspected emission,
the EUT was arranged to its worst case and then the table was turned from 0 degrees to 360 degrees to find
the maximum reading. The test-receiver system was set to Quasi-peak function and specified bandwidth with
maximum hold mode.

The spectrum analyzer is set to:

1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer 200 Hz /300 Hz
for peak detection (PK) at frequency below 9 kflz~ 150 kifz.

2. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer 9 kiz /10 kilz
for peak detection (PK) at frequency below 150 kiz~ 30 M.

3. For the frequency bands 9~ 90 kifz, 110~490 Kz the radiated emission limits are based on measurements
employing an average detector.

[30 Miz to 1 GHz]

The height of the measuring antenna was varied between 1 to 4 m and the table was rotated a full revolution
in order to obtain maximum values of the electric field intensity.

The measurement was made in both the vertical and horizontal polarization, and the maximum value is
presented in the report.

The spectrum analyzer is set to:
1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer 120 kflz for Peak
detection (PK) or Quasi-peak detection (QP) at frequency below 1 Glfz.
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Note:

1.

98]

According to exploratory test no any obvious emission were detected from 9 kHz to 30 Miz, Although these
tests were performed other than open area test site, adequate comparison measurements were confirmed
against 30 m open are test site. Therefore sufficient tests were made to demonstrate that the alternative site
produces results that correlate with the ones of tests made in an open field based on KDB 414788.

. Measurement distance : 3 m.
. Field strength = Level + Correction factor + F4

. Fa=40log(Dn / Dy)
Where:
Fqy = Distance factor in dB
Dm = Measurement distance in meters
Ds = Specification distance in meters

For 300m: 4010g(300/3) = 80 dB for frequency band 0.009 M to 0.490 M
For 30m: 40log(30/3) = 40 dB for frequency band 0.490 Mz to 30 Mz

. No significant emissions were found in the 90 - 110k restricted band.
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Limit

According to 15.209(a), for an intentional radiator devices, the general required of field strength of radiated
emissions from unintentional radiators at a distance of 3 meters shall not exceed the following values :

Frequency (Mk) Distance (Meters) Radiated (£V/m)
0.009 ~ 0.490 300 2400 / F(klfz)
0.490 ~ 1.705 30 24000 / F(klfz)

1.705 ~30.0 30 30
30~ 88 3 100**
88 ~216 3 150%*
216 ~ 960 3 200%*

Above 960 3 500

**Except as provided in paragraph (g), fundamental emissions from intentional radiators operating under this
Section shall not be located in the frequency bands 54 ~ 72 Mz, 76 ~ 88 Mz, 174 ~ 216 Mz or 470 ~ 806 M.
However, operation within these frequency bands is permitted under other sections of this Part, e.g., Sections

15.231 and 15.241.
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Test results (Below 30 M)

Mode:
Distance of measurement:

Channel:
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15W // 50 % charge

3 meter
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Distance of measurement:
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15W // 90 % charge

3 meter

Mode:

Distance of measurement:

Channel:

Low

Horizontal

EA1702_H.dat
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Mode:

Distance of measurement:

Channel:

15W // 10 % charger
3 meter
Middle

Horizontal

KES D-SAC #4(10 m)

KES <<D (0.009 - 30) MHz LOOP ANT RE TEST>>
SAC #4(10 m)

Model S EAITO2 Standard :FCC 15.200
Op. Mods : MIDDLE_10

Operator . KES

AC Power 2

Remark1

[dB(uv/m)]
130

<FCC 9 kHz — 30 MHz_15.2|
Limit(QP)
<New Data>
Spectrum(
—&— Suspectad

120

Level

10.00 30.00
Freguency [MHz]

>

Spectrum Selection

No. Frequency (P) Reading o.f Qeg‘mt Limit Margin Remark
[#iz] [@(uw)] [&B(1/a)] [B(w/a)] [B(uv/m)] [d8]

H 58.1 19.8 78.9 105.6 26.7

H M3 20.4 54.7 96.1 41.4

Vertical

KES D-SAC #4(10 m)

KES <<D (0.009 - 30} MHz LOOP ANT RE TEST>>
SAC #4(10 m)

Model T EA1702 Standard :FCC 15.200
Op. Mode MIDDLE_10
Opsrator KES
AC Power 3
Remark1
[d8{uv/m)]
130

<FCC 0 kHz - 30 MHz_15.2(
Limit(QP)

<New Data> .
Spectrum(V,PK)
—>— Suspectsd ltem(V)

120

110
100

Level

30.00
[MHz]

Spectrum Selection

No. Frequency (P) Reading o.f Besult Limit Maég\'n Remar k
PK 1 Op .

[a8]

105.6 31.9

102.1 51.1

96.1 45.3
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15W // 50 % charge

3 meter
Middle
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Reading c.f
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Spectrum Selection
Frequency

Ne

Distance of measurement:

Mode:
Channel:
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Mode: 15W // 90 % charge
Distance of measurement: 3 meter

Channel: Middle

Horizontal

<<D (0.008 - 30) MHz LOOP ANT RE TEST>> KES D-SAC #4(10 m)

KES
SAC #4(10 m)

Model I EA1702 Standard
Cp. Mods MIDDLE_80
Opsrator KES
AC Power
Remark1
[d8(uv/m)]
130

FCC 15.200

i <FCC 0 kH;

30 MHz_15_200>
?)

120

Limit
Data>
Spectrum(H.PK)
—&— Suspected ltem(H)

©
=]

0.01 0.10 1.00 10.00 30.00
Frequency [MHz]

Spectrum Selection
No. Freguency (P) Reading o.f Result Limit

(uV/m)] 8]
105.6 2
8

Mﬁégh Remark
[wz] [&B(uv)] [d(1/m)] [B(w/m)] [&

83.4 19.8 83.2

40.2 2.4 60.6 .
81.5 21.0 5.5 71
.7 21.2 48.8 68.

35

@ Bt
@ PRI 4=

o GOPD -
=1
=
TxTxTT

Vertical

<<D (0.009 - 30) MHz LOOP ANT RE TEST>> KES D-SAC #4(10 m)

KES
SAC #4(10 m)

Model : EA1702 Standard FCC 15.200
Op. Mode
Operator
AC Power
Remark1

(dB(uv/m)]
130

<FCC 0 K 30 MHz_15_2¢0>

ar)

120
110

<New Data>
Spectrum(V,PK)
—— Suspscted ftam(V)

100

Level

0.01 0.10 1.00 10.
Frequency [MHz]

Speotrum Selection

No. Freguency (P) Reading o.f hlaégm Semark
[wiz] [@(uv)] [B(1/m)] [ [a8]
1 0.125 Vv 57.9 19.8 2r.9
2 0.876 V 36.4 20.4 39.3
3 0624 Vv 2.9 21.0 21.8
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15W // 10 % charger

3 meter
High
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Mode:

Distance of measurement:

Channel:
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Mode:

Distance of measurement:

Channel:

15W // 50 % charge
3 meter
High

Horizontal

KES <<D (0.008 - 30) MHz LOOP ANT RE TEST>>
SAC #4(10 m)

EA1702 1 FCC 15.200
HIGH_50
KES

Model Standard
Op. Mode
Operator
AC Power
Remark1

[dB(uv/m)]
130

<FCC Q kHz -
Limit

KES D-SAC #4(10 m)

120

30 MHz_15_2(¢
(QP)

110

<New Data>
Spectrum(H.PK)

—&— Suspsected Item(H)

100
0

80

Level

70

60

50

1.00
Frequency

10.00 30.00
[MHz]

Spectrum Selection

No. Frequency (P) Reading

[eiz]

o.f Result

Limit  Mar
.
[@(uv/m)]

in Remark

s

-

P
(w)] [dB(1/m)] [dB(uv/m)]
£ 19.8 78.0 104.4
2.2 52.7 98.5
2.5 56.8 95.0

iy
g5y
‘u;z.-&-%

oo
i
&

X

8188

Vertical

<<D (0.009 - 30) MHz LOOP ANT RE TEST>> KES D-SAC #4(10 m)

KES
SAC #4(10 m)

Model
Op. Mode
Operator

I EA1702
HIGH_50
KES

AC Power
Remark1
[dB{uv/m)]

130 g

Standard FCC 15.208

<FCC 9 kHz - 30 MHz_15.200>
— Limit(QP)

<New D

Spectrum({V,PK)

—— Suspected Item(V)

Level

b -1-—-t--A- - -7 --F--

Freguency

Spectrum Selecticn

No. Freguenoy (P) Reading o.f Limit Margin Remarlk
T 1 r ¢ red Nl T Qp m.
[wiz] [@(uw)] [e(1/m)] [ [@B(uw/m)]  [o8]
1 0.144 v 52.2 19.8 104.4 3.4
2 0.1 V 31.4 19.9 101.7 50.4
3 0.283 V 2.2 2.1 8.6 493
4 0.428 Vv 31.3 2.5 85.0 432
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Mode: 15W // 90 % charge
Distance of measurement: 3 meter
Channel: High
Horizontal
Iéesé T <<D (0.000 - 30) MHz LOOP ANT RE TEST>> KES D-8AC #4(10m)
AC #4(10 m
gaue: - EA&TGSO Standard FCC 15.200
p. Mode HIGH_
Operator KES
AC Power 3
Remark1
[d8(uy/m)]
a0 <FCC @ kHz - 30 MHZ_15.200>
120 <New -Da:.-a.) b
10 Spectrum(H.PK)
T T T 1 —&— GSuspscted Item(H)
i [ I
100 -
' i g e
i T I 1
s 80 B— 11 —T
£ E\ | Byl i
4 70 A= o
60 EAL R P
e HH——— —
N s R S S NI Hi i
Vo] v L
40 e T
I L
30 —t _—
s bt 1t i P
0.01 0.10
Frequency [MHz]
Spectrum Selection
No. Frequenoy (P) Reeding o.f Besult _iogwi Mn(r;g\'ﬂ Remar k
[Wz] [@(uw)] [aB(1/m)] [:Etu\“‘:'}] [®(uv/m)] [a8]
1 014 H  59.1 19.8 78.9 104.4 35.5
2 0420 H 3.8 2.5 57.3 95.0 7.7
3 0718 H 291 211 50.2 705 203
Vertical
geg i <<D (0.009 - 30) MHz LOOP ANT RE TEST>> KES D-SAC #4(10 m)
AC #4(10 m)
Io\ccef s EACI ?cgo Standard  :FCC 15.200
p. Mode 2 HIGH
Operator KES
AC Power =
Remark1
[dB(uv/m)]
190, I | T <FCC 0 kHz - 30 MHz_15_200>
i N : i Limit(QP)
P ! ' <New Data> p
10 —H i ! ?paczmma;zphll_.
: : ; : : : : suspected itemily)
.:DO V-I"'J [ ] ]
1 Ty 1 1
o RN ! !
s 80 B M o
3 I B
= T R ]
I x-
60 1 111
= Lo Vo :
P i 1
® = :.[:."W
30 R [ !
= R R 1
20 [ i 4 ]
0.01 0.10 1.00 10.00  30.00
Frequency [MHZ]
Spectrum Selection
No. Frequenoy (P) Reading (] Ma&gh Remar k
[WHz] [B(uw)] [dB(1/m) [a8]
1 0.14 v 8.2 19 31.4
2 0.420 V 33.5 20 41.0
3 0.594 V 28.2 20 230
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Test results (Below 1 000 Miz)

Mode: 15W // 90 % charge
Distance of measurement: 3 meter
Channel: Middle (Worst case)
Horizontal // Vertical
KES <<D (30 — 1 000) MHz RE TEST>> KES D-SAC #4(10 m)
SAC #4(10 m) EA1T0Z dat
Model - EATTOZ Standard -FCC Part.15 Class B 2 m
Op. Mode :
Operator . KES
AC Power :
Remarki
[dB(uv/m)]
[ S : T 1 1 1 11| <FccEMHzam>
o 1 1 1 [ 1 1 1 1 1 1 [ LIF"T[GP,'
90— ] Ao
[ | | [ T T | | 1 1 [ N T Spectrumi(H,PK)
g0 f—t—t—t L : L Spectrum(V.PK)
N | | [ B | | 1 1 [ T B —a—  Suspected Item(H)
70 ! 1L L L1t ] —<— Suspected item(V)
F I I I I 1 1 I I 1 1 1 1 1 1
E ! R ! ! ' R
I R
g sof————— : S N N |
- o | | | | 11 1T T T T T T T T
40 | T ! ! —
[ | | | | 1 1 | | 1 1 1 1 I‘ 1
=n F ! A ! ! : I~
a0 r | | | | | | | | | | | 1
r I I I 1 1 :I 1 I." 1
20 f— LY :
r | | | |
10 o | i | \
o]
30.00 50.00 100.00 500.00 1000.00
Frequency [MHz]
Spectrum Selaction
Mo, Freguency (P} Beading c, f Rasul t Limit Margin Ramark
) P ar QP
[MHz] [dB{uw)] [dB(1/m)] [dB(uV/m)] [dB(uV/m)] [dB]
1 47 581 H 53.8 28.2 25.4 40.0 14.6
2 186 170 H 51.6 29.5 22.1 43.5 21.4
3 3651.498 H 451 22.4 2.7 46.0 23.3
4 421,759 H 42 .8 20.3 22.5 46.0 23.5
5 720.034 H 44 4 13.9 30.5 460 15.5
B 837.404 H 49 & 12.1 37.5 460 8.5
7 47,845 W 61.5 28.2 33.3 40.0 6.7
8 165.315 v 52.2 31.4 20.8 435 22.7
9 264.983 W 457 25.6 201 46.0 25.9
10 361.255 W 45.0 22.4 22.6 46.0 23.4
11 831.948 V¥ 48.5 12.2 36.3 46.0 9.7
12 836.798 W 521 12.1 40.0 46.0 6.0
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3.2 20dB Bandwidth

Test setup

EUT

Test procedures

Attenuator

Spectrum analyzer

The transmitter output is connected to a spectrum analyzer. The RBW is set to > 1% of the emission
bandwidth. The VBW is set to X>RBW. The sweep time is coupled.

Limit

None; for reporting purposes only.

Test results

Note.

Power source(W) Frequency(Mk) Measured bandwidth(ktz)
15.0 0.128 2.92
15W // Middle channel
rSpeclmm E
T T T 10 ine @ VW 15 bbb i

110 d&m

-120 dém

CF 128.145 kHz

Span 20.0 kHz

Marker
Type | Ref | Tre |
M1 1

Function Rosult |

T1
T2

691 pts
Stimulus | Response | Function |
5 kHz -49.34 dim ndB down
69.23 dim ndi
-69.33 dém Q factor

2.923 kHz
20.00 dB
43.8

| Measuring...

—
[ EEERERN &

Because the measured signal is CW/CW-like, adjusting the RBW per C63.10 would not be practical since
measured bandwidth will always follow the RBW and the result will be approximately twice the RBW.
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3.3. AC conducted emissions

Limit

According to 15.207(a), for an intentional radiator that is designed to be connected to the public utility (AC)
power line, the radio frequency voltage that is conducted back onto the AC power line on any frequency or
frequencies, within the band 150 kiz to 30 M, shall not exceed the limits in the following table, as measured
using a 50uH/50 ohm line impedance stabilization network (LISN). Compliance with the provision of this
paragraph shall on the measurement of the radio frequency voltage between each power line and ground at
the power terminal. The lower applies at the boundary between the frequencies ranges.

Conducted limit (dBV/m)
Frequency of Emission (M)
Quasi-peak Average
0.15-0.50 66 - 56* 56 - 46*
0.50-5.00 56 46
5.00-30.0 60 50
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Test results

. [
Mode: 15W // 90 % charge
Channel: Middle (Worst case)
Hot Line
100 Final_Result
- Frequency | QuasiPeak @ CAverage | Limit Meas. | Bandwidth | Line | Corr.
04 (MHz) (dBpv} (dBpv) | (dBpv) Time (kHz) (dB)
_— : R | a.310000] | 28.07| 49.97 9.000 (L1 | 196
Lk R S Y | 0.310000 41.58 | 5997 9.000 (L1 | 196
= 0.815000 | P | 3549 | 46.00] 9.000 L1 | 200
z st 0.815000 | 39.95 --| 56.00] 9.000 L1 | 200
g | 1.280000 | - 3529 | 46,00 9000 L1 | 201
3 » | 1.280000 40.32 —-| 56.00]
2 ' = 18.89] 46.00
- | |  56.00]
[ 5.510000 - 23.87| 50.00
' — | 5510000 36.83 —| 6000 9.000 | L1
150k 300 400 500 20M  3om || 6.445000 | = 18.76 | 50.00 9.000 | L1
6,445000 | 3019 -] 80,00 9,000 | L1
Neutral Line
1007 Final_Result
L Frequency | QuasiPeak | CAverage | Limit Meas. = Bandwidth | Line | Corr.
B0t (MHz) (dBpv) (dBpv) | (dBuV) | (dB) ‘{im (kHz) (dB)
- : Y 0.16000 .y 28.77 | 5546 26.69 1000.0 9.000 N | 194
: op R 3 e R O 0.160000 53.34 —| 6548 1000.0 9.000 | N 19.4
I 0.58500 =y | 29.31  46.00 | | 1000.0] 9.000/N | 198
T 0T 0.585000 | 3515 ~| 56.00| 2085 1000.0] 9000 N | 198
3 ® 3.155000 | - 3141, 4600 14.59| 10000 | 201
; * 3.155000 3517 ~-| 56.00] 1000.0 _ 1 204]
Lk 4,790000 | e 31,40 46.00 | ; 19.8 |
4.790000 | 35.57 | | 56.00 | .0 | | 198
ot 5.490000 | - 31.03] 5000 18.97 | 1000.0 9.000 | N 19.7 |
et +— |||___5.490000] 3486 — | 9.000(N | 197
150k W00 400 500 oM som | 23.630000 = _ 9.000/N | 205
23,630000 | 32,89 9.000/N | 205]
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Appendix A. Measurement equipment
Equipment Manufacturer Model Serial No. Cz.lllbratlon Calibration
interval due.
Spectrum Analyzer R&S FSV40 101002 1 year 2018.07.04
Loop Antenna Schwarzbeck FMZBI1513 225 2 years 2019.05.10
Trilog-broadband SCHWARZBECK VULB 9163 9168-714 2 years 2018.11.28
antenna
Preamplifier HP 8449B 3008A00538 1 year 2018.07.04
Preamplifier AGILENT 8449B 3008A01729 1 year 2018.05.31
EMI Test Receiver R&S ESR3 101781 1 year 2018.04.27
EMI Test Receiver R&S ESU26 100552 1 year 2018.04.19
Pulse Limiter R&S ESH3-Z2 101915 1 year 2018.11.27
LISN SCHWARZBECK NSLK8126 8126157 1 year 2018.03.24
Peripheral device
Device Manufacturer Model No. S/N Note
DongGuan RulHeng Electronic )
AC/DC Adapter Technology Co., LTD. RH-120200-1KO Output : 12V, 2A
PNTELECOM
0,
10/50/90% Load CO.. LTD N/A N/A N/A

KES-P-5101-14 Rev. 4

KES

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated.

A4




