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1. General information

Applicant PNTELECOM CO.,LTD

Applicant address 130 Anyangcheondong-ro, Dongan-gu, Anyang-si, Gyeonggi-do, Korea
Test site KES Co., Ltd.

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

Gyeonggi-do, 14057, Korea
473-21, Gayeo-ro, Yeoju-si, Gyeonggi-do, Korea

Test Facility FCC Accreditation Designation No.: KR0100, Registration No.: 444148

FCC rule part(s): Part 15C

FCCID: 2A0JFPWCI1

Test device serial No. [X] Production ] Pre-production [] Engineering

1.1. EUT description
Equipment under test ~ Fast Wireless Charger

Frequency 0.121 Mz ~0.205 Mz //DC5.0V
0.128 Miz ~0.205 Mg / DC9.0 V

Modulation type ASK

Model: PWC-1

Antenna specification  Internal type(Coil antenna)

Power source DC5.0V,DC9.0V

1.2. Test configuration
The PNTELECOM CO..LTD Fast Wireless Charger FCC ID: 2AOJFPWCI1 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

Frequency Range
DC5.0V 0.121 Mz ~0.205 M
Power source
DC9.0V 0.128 Mtz ~0.205 M
1.4. Test mode
Mode Charging current Description
90% Using Max load
Charging mode o . .
With load 50% Using Mid load
10% Using Min load
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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

1.8. Measurement Uncertainty

Test Item Uncertainty
Uncertainty for Conduction emission test 2.62 dB
OkHz - 30MHz 4.54 dB
Unce;rtamty for Radiation emission test 30M - 101z 436 0B
(include Fundamental emission)
Above 10iz 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 kilz 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 kilz~ 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 kitz~ 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(Dm / Dy)
Where:
Fq4 = 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(kllz)
0.490 ~ 1.705 30 24000 / F(klkz)

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 Miz, 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 Miz)
Mode: 5W // 10 % charger
Distance of measurement: 3 meter
Channel: Low
Horizontal

Modsl

Op, Mode

Cperalor

AC Powar

Hamark1
[am

Standard

<<D (0,009 — 30} MHz LODP ANT RE TEST>>

KES D-5AC #4(10 m)}
SW_F1_10_H.dat

<FCC 9 kHZ — 30 MHZ_15_24

SpectrumiH, P}
—e=— Suspected Item{H)}

Lewval

0.01 o.10 1.00 10,00 30,00
Fraquency [Mnzl
Spactrum Selection
Ho. Freguenoy (P) Reading ot Resuit L(i]gii ""‘5%5” Aemark
Miz] I8l [oBC1/m] [dBluy/m)] [oB(uvim)]  [dB]
1 0121 H G4 19.8 80.2 105. 257
z 0,245 H 35,1 20,0 55,1 93,8 447
3 0381 H 41.4 20,4 £1.8 96,4 HoE
4 0e08 H 32.0 20.9 52,9 e 19,0
Vertical

KES
BAC #4(10 m)

<<D {0.000 - 30} MHz LOOP ANT RE TEST>>

Mogs!

Standard

KES D-SAC #4{10m)
SW_F1.10.V.dat

<FCC 0 Kz - 30 MH=_1
LimitiQP)

o>
Spactrum{V.PK)

Suspected ltem(V)

s_2o>

0.0 c.10 1.00 0.00 30.00
Frequency niz)
Specirum Selection
Wo. Freguenoy |(P) Reading e.T Besult Limit Margin Bems
. . R X o
(=] t{uv) | [=2]
1 0.121 0.8 8.4
2 0 385 a8 284
3 0.15% 3.7 472
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Mode:

Distance of measurement:

Channel:
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Mode:

SW // 90 % charge

3 meter

Distance of measurement:

Channel:

Low

Horizontal

50_H, dar

Fi

S D-SAC #a{fom}

T2

ES

0} MHZ LOOP ANT RE T

3

<<D {0,009 -

24010 m)

KES
SAG

{H)

¥

15_209>

Limit{&F)
Spactrum{H,PK
- Buspactad tam

S0_H>

<FCC 9 kHz — 30 MHZ,

0.01

10,00

1.00

GUENCY

S0,00

1

iz

Fres

Vertical

Specirum Selection

Ho,
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Mode: 5W // 10 % charger
Distance of measurement: 3 meter
Channel: Middle
Horizontal
€40 {0,008 - 30) MHz LOOP ANT RE TESTS> KES D-BAC #4(10m)
BW_F2_10_H.dat
standard
[aB{uy/m)
L
120 f—=
I (H.PKY
110 f— S amociad Hem(H)
100 ; :
a0 E E
Eood
< B0 f—
R AN
7 T
60
50 E
40 E
a0 |
20 £ S
0.a1 0,10 1.00 10,00 30,00
Frequency [raHz]
Spectrum Selectlon
No, Freguency (P} Reading o, f Result Limit l'.aag:q Remark
MHz] Te@(av)] [aB¢1/m)] [dBluVim)] [eBlav/m)]  [aB]
1 0174 H &7.8 10.9 7.5 LR 253
2 0526 H 35,7 20.8 58,5 7.2 18.7
3 o8 H .7 2.2 48,9 88,7 18.8
Vertical
HES << (0,009 — 30} MHz LOOP ANT RE TEST>> KES D-SAC #4010 m)
SAC #4010 m) BW_F2_10_V.dat
Hodel Stardard
Op. Mode
Qparator
AC Powar
Remark
[dB{uv/m}]
190 T I <FCE 9 kHz — 30 MHz_15_209>
o i ¥
= csv\-_!rz_!"c_‘r;cpj
Spectrum iy, P
L —s—  5uspectsd ltem
100
30
Y 7 :
& \ I |
= W it "
Yo 1 1 1 1
- —H |
< i [l i W i
s T o '
“EE P i :
2 ! T e S TR :
i L E ek M T ;
0.01 010 1.00 10,00 90,00
Frequancy [MHz]
Spectrum Selection
Mo, Freguency (P] Asading ot Aesul t Limit Margin Remark
[o'=] apP
Iwz] [aa{uv)] [aBluwim)]  [cB]
1 0,174 ¥ 50,5 102.8 32.4
2 o350 W 0,1 o8 48,0
3 0523 v 30,4 73.2 22,1
F a.72a v 6.8 0.4 224

KES-P-5101-14 Rev. 4

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.

KES

A4



KES-RF-18T0009
Page (15) of (36)

Test report No.:

SW_F2_50_H.dat

KES D-SAC #4(10 m)

Standard

www.kes.co.kr
Horizontal

5 — 30) MHz LOOP ANT RE TEST>>

KES Co., Ltd.
3701, 40, Simin-daero 365beon-gil,
Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea
Tel: +82-31-425-6200 / Fax: +82-31-424-0450

[ <<0 (0.00

SW_F2_50

D PWC=1
+ 3

{KES

S5W //' 50 % charge

3 meter
Middle

SAC #4(10 m)

KES
Op. Made

Modal
Opearator
AC Power
Ramark!
[dBiuVim]]

8 2
4 =
v .m,mm. ER b
W s R il
T T =d o
= =t -
M.H =5 0
28h . 30 ey
R S
TETRS &
HES QS L
WI.S_S.H. o
L ﬂ
Q| = x .m_
" =
£|3 z 4
V| W — & a = &
g7 84y
-3 S &2 € eacam—
e o = e SR Ba T o b-=q--+--t-t-mef=q-- - -1- -1 -- BB o) e
m ] = A h bk sl
£
g 8 §
] i :
.......... > = T e e e e e P
Gkl P e L _= b e il et Dyl Sk e - -
Bl s B i B LDy OAES "
|||||||||| = oA I Mo o
— = -
NN NN N N NGO NN PO N . <00 O = || 2 BN VN I R (SR SRS i e (6
e R e e i S i et -t c m m T PR ST T PR PP PR PR TR SRR
- p— s L]
(VN RPN SN WO NIV ROV (O O i I —_ - 9 4 R A [N N PO N OS] N S -
E H I -
= & S
=] = > ||= / 2 FESRIEY
e Pyl e Pz 3= 4= = o - o7 e sy e oy v 1 e o B 3
et Pl i e ey 2 e e 2 B = SR [l Koy (G T M (i EE b
= [EE L% [ H = | i et e s o 3
REEED e . o O e 2 SR 2 Eome 2 S ok B R S e ERSRIDRRS e
2 i A= A s *
........................ FA{---f-- s TRREIG o S . o
r ] = .
OO NSO ARV VORIV O T .1 NN PO = o boodee §E; Sl
= 3 p— |
[ R / 9 o
i ° £ gonw / e £
= 1o 7 SBAE o e i & 3
|||||| & % ﬂ B il S B &
F--d- S o To ] o
[ 5 & xx o8, § =
e = == ] S0 [ I 4 =
o o= R \ B
. o W | * 4 } L)
/ 2 T £ / CH
5 3 |52 3 %
- g i 2 1 - @
—indin < T = e sirsloni Lol aloswebiseilevaaland & m_.r
£
= I~ 4] rH " D 2 0 o0 o o0 00 o o v
pLE & . e L] en £3 8 -~ oG ©® K~ D Wb 9 @ § a e
& 2 i g e
xw joner .

Distance of measurement:

Mode:
Channel:

s

A4

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.

KES-P-5101-14 Rev. 4




KES-RF-18T0009
Page (16 ) of (36)

Test report No.:

www.kes.co.kr

KES Co., Ltd.
Horizontal

3701, 40, Simin-daero 365beon-gil,
Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea
Tel: +82-31-425-6200 / Fax: +82-31-424-0450

SW // 90 % charge

3 meter
Middle

A
=]
- T
Ed m TE
2T o &3
=, T pr
¥s P
Cv_ RO.EY
ah pET A
= nEJBY
ol I§md
: 2
ol o
g1z
o|@ £
AL 87 & 2y
o5
82 P Laaledic e A 8
2 Irrrr71mrmUTTre’m gUanRdge A
= @ o
@ v
o = PPy e S e Sy o
o = Horo- i 7 _
B SBESERAR | || " 3
A T s s £ - g S[lF 3§ . :
g § = ||a
9 5 F--{-=-f--t--4---}--4---+—1-F--}--1 = - |5 2 | I L R [ S SO BN EES S EEESE
W w Er"o®© S - -, g
o = /
- gasruas | |12 / 2
8 g = 8 o e e s ok e Ko el ek 1 ol s = iy L ]
: § ‘ (] et P e 1: 4 g 2
i L} | ot etk pewiad Setth ket wok 3 haets e - et P ey
g § . Foaen 4 e : ana
'S QM.‘Mu =] Mlu_ F—1T"T1TT7 17" T "1"°T1T & [ = - ]
[=] e = 04 0 ) = = - 3
a ° % s —— s 5 SRR
g 0 -
v ! o P W ik o i -
2 =t
—
% / o £ Sm-o
& — i s s ol el P ] o e 1) w .m_hwm
= o e bl {bofr s ok ] ik et e
= - b 5 x =
- § o ===
i 3 2R :
£ mpmE i B o=
8 & ¥ssao N
s B & g 3 3
c o = g O <
g - rie = = 2 &
8 2 Ll per
- i) £ —rim
ik E g
4 L5] =

A4

KES

s

Mode:

Distance of measurement:

Channel:

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.

KES-P-5101-14 Rev. 4



KES-RF-18T0009
Page (17 ) of (36)

Test report No.:

www.kes.co.kr

KES Co., Ltd.

3701, 40, Simin-daero 365beon-gil,
Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea
Tel: +82-31-425-6200 / Fax: +82-31-424-0450

Horizontal

5W // 10 % charger

3 meter
High

=]
5t P
" EH =
EM e En 4 E
0 ¥ E o | ]
Du s =3 _. 2
- =] g
3 3 v & Ed
-7 B8 @ O
o 9q 2
- ] | .ﬂm e ki
= o 128 L £
al i oG L
g a0 g
)
i aly| ] * =
Ol =4 =
| in M. 2
v | W r—
=T} & o
b : e
B2 wl —r e " i 2 . | o=
i s Fvil AT PRT AR R G PR R S A M}ﬁw_.l.a 2 o
o . - ]
@
i 8 i ,m
= .. B —T—] g - = —
il e [ty il R [t St gl M (- satord iempens (L w o - Eem
pubeis bt prbit s [ s o e e e i s ~ Eum
bbbt -=o---F--1-- -1 —}-- [T g,
e et ml S EE SRR C St - = & ot =830~
= o PN i ) el Ry 13 =~ = 2} SN NN U U AU SN VI IS GRS A -
a & [EEnminomeprs . Slla 2 i S B
(=) < a= 0 g
9 2 e e e e e L N 9 = L [ IS U (S o 2
= & e = &
¥ , HIE: 7
= = = F o
- L= > | |= =
= T ey rren s e e 7t -~ e e s
& i e e N Mot G SR S -8 ] e TelliH L i
¢ b e e b ] e i e = e b s o S =
[ IS PR S ] i PULEEE (IUENE TG i}
& T pEGH =X .3 el pdanale 53 1. T3 et 2 =
g ] e 2 o s B g B I A1 s 1 &
3 (i { " o
s A ST [ 0 T -.:...«w:i - e SO N PR 51 SO W -3 -4 B s 225
v
w 3 ¥ i
t W 5 2 =
- =] E SN 2 o £ =i
|||||||||||||||||||||| = — Smre-a - —
...... o e = m e o = g 2RER o 3 288
o penis i i o o] i vt ) b ey oo 5 @ g
I o | B i [T ] e P 1 £ — it e it il s -
| " GRS TS O A M ] BN [ _
L i Lk el d a TErE o
[ % B B - 5 a -2
Fm) Lemdide b, -I.VA = | m
inx ¢ ﬁ Nﬂ { = - .
£ S SRS K R R S pRES L 1 I B B ._m e - | @ w_
i |~ & ] R
2 a5 e |- s s 8 o L1 % &
i BEe: Ll ol - : ; 2 & = ol dialind 5 g 2
#| 22400 0o o 0o 0 oo oo o o OC = : = L
ao| #=58838 § 22882 88 $8 8 i : R8s 98 & g
- ._..._Fn.ruq._.-.m< e h’ ] [+] = e
Zul| SO0<E P ’ = ] 7 £

Distance of measurement:

Mode:
Channel:

s

A4

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.

KES-P-5101-14 Rev. 4




KES-RF-18T0009
Page (18 ) of (36)

Test report No.:

www.kes.co.kr

KES Co., Ltd.
Horizontal

3701, 40, Simin-daero 365beon-gil,
Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea
Tel: +82-31-425-6200 / Fax: +82-31-424-0450

S5W //' 50 % charge
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Horizontal

9W // 10 % charger

3 meter
Low
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9W // 50 % charge

3 meter

Mode:

Distance of measurement:
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Mode: 9W // 90 % charge
Distance of measurement: 3 meter
Channel: Low
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Horizontal

9W // 10 % charger

3 meter
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Mode:

9W // 50 % charge

3 meter
Middle

Distance of measurement:

Channel:

Horizontal
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9W // 90 % charge

3 meter
Middle
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Mode:

Distance of measurement:

Channel:
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Horizontal

9W // 10 % charger

3 meter
High
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Mode:

Distance of measurement:

Channel:
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9W // 50 % charge

3 meter
High

Mode:

Distance of measurement:

Channel:
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Horizontal

9W // 90 % charge

3 meter
High

= 3] =
- o= o
. & =1 =
: 38 5
: Qi O . B §
g 3 31
i i i
9 ol i§aa
@ @ P
i H .
¥ | =
=%
]
- : 8y
29 2
— o4 g2
8= F, T T TS S R B T IS -
£ C
ol 8 e
F T o e e T —FF = ot
P e i) Sy et mpe e e - y
d ] S i v =E ol wm
E TEpe o T o e S [ B e e - C--1- 3 --1--]
Z - = — = B o] [N MRy LTS Bl Bty (BN SN e i, [
i o3 AR
Q a PR FOPRIS SR AT [ NP IORNE Y V. | S W - =S g O s ot S e . —te] =
4 v = ETe~no I Y 7 - Hommn
= 2 uww&&ﬂuw w = ! 2 FasBRRY
g e o i i o i e i o e e ) L | = - 3 - d g
§ pid & p a =
i . = H ; z 4 S
a P s, s e G o B I 30 | J A it A it e U
< 3 i = = o - 8 -
B e o s SR 5 S i e
9 B B ey e J
Y e o o == - -
- - v
B SR re ] ? “womo
3 Swacinm e S Mo
B 2HAGVHR 3 - o
g - o i o ] e ¥ 2885A
- == d B
. = - =
E o ETXEET - = 5
z i e e e e -~ § & =>>>
] m caco- . LR, R TS I e i - L )
) ]
g o s - 4 4
= & = @ ow e b - g @
B R = -S| PLPPL PWVYS PV TYE .1 PRV VY TP AP TYPTS FUPY 2 &
ﬂ o ot .»p_.m_m = 0 o0 0o o o0 8 o a o ab =
L = w ) o't E 0 = © O @ r T S S ] 7] -
<L i) 3 = e _W ]
X (i =

Distance of measurement:

Mode:
Channel:

s

A4

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.

KES-P-5101-14 Rev. 4




KES Co., Ltd.
3701, 40, Simin-daero 365beon-gil, Test report No.:
KS Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea KES-RF-18T0009

Tel: +82-31-425-6200 / Fax: +82-31-424-0450
www.kes.co.kr Page (29) of (36)

Test results (Below 1 000 M)

Mode: S5W /790 % charge
Distance of measurement: 3 meter
Channel: High (Worst case)

Horizontal // Vertical

KES ) : <<D (30 - 1 000) MHz RE TEEBT>> KES D-SAC #4{10m)
SAC #4(10 m) PWC-1_5W._dat
Madadl PWC-1 Stendard - FCC Pat. 15 Class B3 m
Op. Mode 1)
Operator KES
AC Power
Remark1
[dB(uv/m)]
Sl T T 1 1 1 1111 ] FecBMEz3m
" i TR et | i i 1 R I Limit{QP)
<PWC-1_5W>
E L b I ok kg E Spectrum(H.2K)
80— s S SoectrumlVPK)
F 1 [ R ] | 1 1 [ ] —=&— Suspscted ltem{H)
E T L L+ 1 1 ULt —e— Suected tem(V
1 ] ] il e | I 1 1 ] 1 I &1
I 1 ] i LA e | i i 1 ] O T ']
E:I £ : ] 1 | DR el | : 1I : ] I: ] 1I ]
E r ) L) ) L) L) ) ) ) F—
& 50 i ] ——+—+++
® ob b
J:' C T T T T II!_ T T T T T =T
E 4 k] ke I I b L
30 F +— Y - +—
R e I i L
Pt oPb ! H L |
E:I i i i i i i o i i
1 1 (] 1 ] 1
10 | i B S P |
0
30.00 50.00 100.00 500.00 1000.00
Fregquency [MHz]
Spectrum Seleotion
No. Freauenoy (P) Reeding o.f Heault Limit Margin Remark

. . X 2

[NHz] [@B(u¥)] [dB{i/m)] [dBluw¥/m)}] [dBluN/=) [dB]
i 47703 H 45.9 -28.2 20.7 40.0 19.3
2 128.213 H 48 8 32.6 16.2 435 27.3
3 234308 H b8.2 -26.8 29.4 46 0 16.6
4 648011 H 42.9 -14.7 28.2 46.0 17.8
L 72018 H 42 8 -14 4 28 4 45.0 ir.6
8 720034 H 44 8 -13.9 31.0 45.0 15.0
7 47845 V 488 28.2 21.4 4.0 i8.6
8 214088 ¥ 4.5 ~27 .6 4.9 435 288
& B29644 ¥ 5.2 2.3 34.9 4.0 1.1
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Mode: 9W // 90 % charge
Distance of measurement: 3 meter
Channel: High (Worst case)
Horizontal // Vertical
KES <<D (30 - 1 000) MHz RE TEST>> KES D-SAC #4{(10 m)
SAC #4{10 m)} PWC-1_0W dat
kodel _PWC-1 Standard FCCPat15Class B3 m
Op. Mode - aw
Operator KES
AC Powsr
Reamark1
{dB{uv/m])]
‘C'j T L] L) L] L) L) T T T L] T L) T L) - . -
F <FCCB MHz 2 m>
. oo I | P4kt Limit{QF)
- O B B + + O ——  CEWC-1_DW>
E L | | Voo e Spectrum(H.PK)
e e pactum{\ P
E i (I T T i 1 i ] T | —B—— Suspecied tamiH)
o) T i L L L] —e— Supected Hem(V
E R I i ¥ o N
L ] 1 1 1 ] 1 ] 1 I 1 1 1 1 1
™ P | I SR
] o
& 50 pb—+—+——+ : R
- r ] ] 1 ] ] 1 1 T T T T T T T
0k i [ | |'I_'—‘I‘l | i i N R |
T R T B | i 1 T B
33 o 1 _tl 1 ) 1 1 I |_ G !|'=| 1 ll [ |
3 i R I - 1 / HITHM
3 | AL G I
20
E R\ g : R
10 i Tttt
[ i 1 I ] ool
3 -I ] 1 ] 1 ] ! ! j ] j i ! ]
20.00 50.00 100.00 500.00 1000.00
Fraguency [MHz]
Spectrum Selection
No. Freguenoy (P) Reeding c.f Result Limit Margin Remark
. P . PK L o8
[WHz] [aB(uV)] [dB(1/m)] [BluV/m}] [dB(uW/=)] [d8]
i 48086 H 51.6 28.1 2.5 40.0 16.5
2 28.185 H 51.8 -25.5 2.3 45.0 18.7
3 307541 H B4 9 24.3 0.8 460 15.4
4 3BE5964 H 56.5 222 3.4 46.0 12.6
5 58638 H 4.8 17.4 314 45.0 14.6
6 720034 H 45 1 13.9 3t.2 46.0 4.8
i 47 B24 v 58 9 -28.2 0.7 40.0 8.3
8 6B V¥ 45.8 2.2 23.6 45.0 2.4
3 446 979 431.6 -18.6 24.0 4.0 2.0
10 510514 V 436 -17.7 2.9 45.0 2.1
i1 B33.086 V 43.56 -17.0 %5 45.0 13.5
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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

.
Power source(W) Frequency(Mk) Measured bandwidth(ktz)
. .
SW // Middle channel 9W // Middle channel
rSpel:ln.lm ] nnl rSpel:ln.lm ] ‘nn
Ref Lavel -30.00 dém = RBW 1 kHz Ref Lavel -30.00 dém = RBW 1 kHz
be ant 15d8  SWT 10ms @ VBW 10kH:  Mode Swesp be ant 15d8  SWT 10ms @ VBW 10kH:  Mode Swesp
o ime max o7 max
TH] V6,09 dnm| EITHY] V8,12 dnm|
) | 177, 4760 kHz R 1770710 kMz
il T ndn 20.00 48 Ao nds 20.00 48
3 B 3300000000 Kz y B 2.155000000 kiz
Q tact 53,4 Q tactor S6.1
N | | ] L N | \
/ £ 5
y ¥
60 B - 60 B ——
— _ = 7 — o S —. e )
o — - . -
-100 -100
10 110
-120 dam -120 dam
CF 177.36 kHz 691 pts Bpan 20.0 kHz CF 177.36 kHz 691 pts Bpan 20.0 kHz
Marker Marker
Typo | Ref | Tre | Stimulus | Besponse_ | Function | Function Rosult | Typo | Ref | Tre | Stimulus | Besponse_ | Function | Function Rosult
M1 1 177,476 bHiz ~48.99 dbm ndB down 3.3 hHz M1 1 177.071 kHiz -48.12 dbm ndB down 3.158 bz
T1 1 175,855 kHz -68.84 gim ndb 20.00 dB T1 1 175.554 kM2 -67.92 g ndB 20.00 dB
T2 1 179,155 kHz -69.13 dim q factor [EF T2 1 178.749 kHz -48.11 dim q factor 55.1
— — — —
Measuring...  URNERRED W8 ] Measuring...  URNERRED W8 ]
Note.

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 (dBzV/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: S5W /790 % charge
Channel: High (Worst case)
Hot Line
1007 Final Result
Frequency | QuasiPeak | CAverage | Limit Bandwidth | Line | Comr.
B0 MHz) (dByv) (dByV) | (dBpvy (kHz) 14B)
o b i T SR LA = 390000 37.41 —| 5806 00 [ L1 19.6 |
Z s o N 300000 20.88|  48.08 00 [ L1 19.6 |
s ! 435000 32.54] 47.16 00 [ L1 18.7 |
3 a0t *»* o 435000 062 —| 5716 00 11 197
g * & $.. . 600000 40.83 — 5600 00 [ L1 202 |
* & * 600000 i 3431 46.00 000 |11 202 |
ey 2.140000 = 28.14| _ 45.00 000 [ L1 202
2.140000 37.09 —|__56.00 000 [L1 202 |
0 5185000 3448 —| 60.00 000 L1 19.8 |
5185000 7594|  50.00 000 [L1 19,
150k 00 400500 800 1M MM AMSME B 10M Z0M  30M 123000 1456 — 6000 1 19
Yo ih H 8.125000 s 77.04]  50.00 9.000 [ L1 19.8
Neutral Line
i Final_Result
Frequency | CuasiPeak | CAverage | Limit Bandwidth | Line | Corr.
% (MHz) (dBuv} (dByuV) | (dBpv) (kHZ) (dE)
: 0155000 41,70 —| 6573 000 [N 19.4
T — = 0.155000 = 2347|5573 000 [N 19.4]
g 0.340000 - 22.30] 4020 000 | N 19,6
= a0 0.340000 37,36 = 59.20) 9.000 | N 19.6 |
- S| i 5 0.445000 — 109.64| 467 9.000 [N 19.7
= 0 33 = ST 9 N
2f * e ¥ t : 1.500000 = 2275 Eg.oo 9.3’3 N 202
600000 3092 —| 5600 000 [N 20.2 |
r% - = 2079 5000 000 | N 19,7}
L i i I O o 080000 26.44 -] 60,00 000 [N 19.7
150k 300 400 500 800 1M , M M AMSME B 10M oM 30M :;ggﬁ 22‘:"0' 16,'? :g% gg : ggg—
requency in He
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Mode: 9W // 90 % charge
Channel: High (Worst case)
Hot Line
100 Final Result
1 Frequency | GQuasiPeak | CAverage | Limit | Margin | Meas. | Bandwidth | Line | Corr.
o (MHz) (4Buv) (dByv) | @Byv) | (dB) | Time (kHZ) (aB)
(ms)
e " 0.40000 42.00 .| 57.85| 15.85| 1000.0] 000 [ L1 14,
2 BT S r— . 4 - 33.54] 47.85 14. B0 000 [ L1 19
g 086500 37.44 —|_s6.00] 8. 00, 000 [ L1 20.0 |
= a0 * + [__0.86500 £ 2848]  46.00] 11 00, 000 [L1 20.0 |
£ m‘ pe - 22 $ 4 212000 4400 .| 56.00] 11.91] 1000. 000 [ L1 204 |
=4 ® 2.12000 3705 46.00 B.05 | 1000, 000 111 202 |
201 2.47500 37.10] _ 46.00] _ 8.00| 1000.0 9,000 L1 202
+ 2.475000 12.88 .| 56.00] 13.12] 1000.0 9,000 | L1 202
ot 3180000 = %322] 4600]  6.78] 1000.0 8,000 |11 201
3.180000 44.41 - 56.00 11.50 | 1000.0 9.000 [ L1 201
. 3 5300000 3a62] 50.00] 15.38( 1000.0 9.000 (L1 19.7
T R UL e S 5300000 1074 _|_60.00] 19.26] 1000.0 9.000 (L1 | 197
requeEncy in Hz
Neutral Line
100 Final_Result
Froguancy ChAverage | Limit | Margin | Meas. | Bandwidih | Line | Cor.
B MHz) (dBuvV) (dBuv) | (dBuv) | (dB) Tml;]!‘ {kHZ) 1aB)
ki = 0.405000 28.44] 47.75] 19.31] 1000.0 9.000 | N 196
z® T T— 0405000 4354 | 57.75| 1411 10000 9000 | N 19.6
H 0.480000 23.98| 46.34) 22.36| 1000.0 9.000 | N 19.7
= 4 *e - 0.480000 4148 .| 5634 14.86] 1000.0 000 [N %
& $ X 2.835000 o 34.60]  46.00 11.40] 1000.0 000N
*e pe 2.835000 38.52 —|__56.00] 17.48] 1000.0 000N ¥
T 3190000 e 33.62 A, 00 12.38 000.0 000 | N .
190000 37.88 | 56.00] 18.12] 1000.0 000 [N K
o 315000 78.80] 5000 21.20] 1000.0 000 | N 7
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Appendix A. Measurement equipment
Equipment Manufacturer Model Serial No. C?Illitl; l::,t;;) n Cali(:)l::.tion
Spectrum Analyzer R&S FSv40 101002 1 year 2018.07.04
Spectrum Analyzer R&S FSV30 101389 1 year 2018.01.23
Loop Antenna Schwarzbeck FMZB1513 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 2018.01.19
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 ESH3-72 101915 1 year 2018.11.27
LISN SCHWARZBECK NSLK8126 8126157 1 year 2018.03.24
Peripheral device
Device Manufacturer Model No. S/N Note
AC/DC Adapter PN\%VEELH;%M MCS-HO6KP PB7Y0000322 O;g’\‘jt /PS‘?(V)V:f :
10/50/90% Load e gff%) M N/A N/A N/A
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