\\\\\\\uw,‘,/

S
% & Testing | aboratory
< ’f/,,,m\\\\\‘ 1109

FCCID: 2AC2KPD002201800SMT Page: 1/ 58
Report No.: T180810N06-RP1 Rev.: 01

N\

A,/g\\

0

FCC 47 CFR PART 15 SUBPART C AND ANSI C63.10: 2013
TEST REPORT
For
Muscle Stimulator
Model: PowerDot PD-02

Brand: PowerDot

Issued for

Smartmissimo Technologies Pte Ltd

4 Shenton Way, #28-01, SGX Centre Il, Singapore, 068807

Issued by

Compliance Certification Services Inc.

Tainan Lab.

No.8,Jiucengling, Xinhua Dist., Tainan City 712, Taiwan (R.O.C.)
TEL: 886-6-580-2201
FAX: 886-6-580-2202

Issued Date: December 10, 2018

Note: This report shall not be reproduced except in full, without the written approval of Compliance
Certification Services Inc. Ltd. This document may be altered or revised by Compliance Certification
Services Inc. personnel only, and shall be noted in the revision section of the document

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.

FRIESARY] » M EEREENEH R AT > FRRGEREIOR « AMEREANFHTE » FTEIHE -

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and for electronic
format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and jurisdiction issues
defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client's instructions, if
any. The Company's sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This
document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful

and offenders may be prosecuted to the fullest extent of the law.

SGS Compliance Certification Service Inc No.8, Jiucengling, Xinhua District, Tainan City 712, Taiwan / 71249 [ s # #7i" % fsi2 4 & 3 85L
F2E PR A TR F) t:(886-6) 5802-201 f:(886-6) 5802-202 www.sgs.tw www.ccsrf.com

[ Member of the SGS Group (SGS SA)



CESET=

Page: 2/ 58
Report No.: T180810N06-RP1 Rev.. 01
REVISION HISTORY
Rev. Issue Date Revisions S Revised By
Page
00 | November 16, 2018 Initial Issue ALL Sunny Chang
01 | December 10, 2018 Typo P6 Sunny Chang

This document cannot be reproduced except in full, without prior written approval of the Company. A #Hj 45 F &8 AN T B HZF 0] » R[S nEs -




SGS  crse=

Report No.: T180810N06-RP1 Rev.: 01

TABLE OF CONTENTS

1. TEST REPORT CERTIFICATION ...ttt e et e e e e e e e e ean e eeees 4
2. TEST RESULT SUMMARY ..ottt e e et et e e e et et e e e e e et e e e eeeaanaaaeees 5
3. EUT DESCRIPTION ..ttt ettt e et e e e e et e e e e e et e e e e e eaa e e e e e etan e e e eeennns 6
3.1 DESCRIPTION OF EUT & POWER........coiiiiiiiiiiiiiiiiiiiiiiieeee ettt 6
4. DESCRIPTION OF TEST MODES ... . 7
5. TEST METHODOLOGY ...ttt e et e e e e e e e e et e e e e e ean e e e e eenan e eeennnns 8
6. FACILITIES AND ACCREDITATIONS . ... et e e e e e e e eeees 8
6.1 FACILITIES ...ttt ettt ettt ettt ettt ettt ettt e e et e e e e e e eeeeeeeeeeeees 8
6.2 EQUIPMENT ..ottt e e e e e 8
6.3 LABORATORY ACCREDITATIONS LISTINGS .......cooitiiiiiiiiiiiiiiiiiiiieieieeeeeeeeeeeeeeeeeeeeeeee e 8
6.4 TABLE OF ACCREDITATIONS AND LISTINGS ......ooiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeee e 9
6.5 MEASUREMENT EQUIPMENT USED ......ccciiiiiiiiiiiiii 10
7. CALIBRATION AND UNCERTAINTY .ottt e e e e e e eai e e e 11
7.1 MEASURING INSTRUMENT CALIBRATION ..ottt 11
7.2 MEASUREMENT UNCERTAINTY Lottt 11
8. SETUP OF EQUIPMENT UNDER TEST .. ottt 12
8.1 SETUP CONFIGURATION OF EUT ...ooiiiiiiiiiiiiee it 12
8.2 SUPPORT EQUIPMENT ..ottt 13
8.3 EUT OPERATING CONDITION ....coiiiiiiiiiiiiiiiii 14
9. APPLICABLE LIMITS AND TEST RESULTS ... 16
9.1 BDB BANDWIDTH ..ottt 16
9.2 MAXIMUM PEAK OUTPUT POWER........coiiiiiiiiiiiiiiiiie ettt 20
9.3 DUTY CYCLE ...t 26
9.4 POWER SPECTRAL DENSITY ..ottt 30
9.5 CONDUCTED SPURIOUS EMISSION........cutiiiiiiiiiiiiiiiiii i 34
9.6 RADIATED EMISSIONS. ... ..ottt 38
9.7 POWERLINE CONDUCTED EMISSIONS ......oooiiiiiiiiie e 51
10. ANTENNA REQUIREMENT ... 54
10.1 STANDARD APPLICABLE ... .o 54
10.2 ANTENNA CONNECTED CONSTRUCTION.....ccciiiii i 54
APPENDIX | SETUP PHOTOS ..ottt e e e e e e e e e eennas 55

This document cannot be reproduced except in full, without prior written approval of the Company. A #Hj 45 F &8 AN T B HZF 0] » R[S nEs -



SGS  crse=

Page: 4 / 58
Report No.: T180810N06-RP1 Rev.. 01
1. TEST REPORT CERTIFICATION
Applicant - Smartmissimo Technologies Pte Ltd
4 Shenton Way, #28-01, SGX Centre Il, Singapore, 068807
Manufacturer - ZMI Electronics, Ltd.
6F-1 No. 286-4 Shin Ya Road, Chien Chen District, Kaohsiung
Taiwan 806
Equipment Under Test :  Muscle Stimulator
Model Number - PowerDot PD-02
Brand Name - PowerDot
Date of Test - August 16, 2018 ~ November 08, 2018
APPLICABLE STANDARD
STANDARD TEST RESULT
FCC Part 15 Subpart C AND .
ANSI C63.10: 2013 No non-compliance noted
Approved by: Reviewed by:
- ‘\\\,> =5 ‘
—~ - 3 /GI“Q .l(/ \\‘\\ ( 4\ V/I\Z : j i
Jeter Wu Eric Huang
Assistant Manager Section Manager
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2. TEST RESULT SUMMARY
FCC Standard Section Report Section Test Item Result
15.247(a) 9.1 6dB BANDWIDTH Pass
15.247(b) 9.2 MAXIMUM PEAK OUTPUT POWER Pass
- 93 DUTY CYCLE -

15.247(e) 9.4 POWER SPECTRAL DENSITY Pass
15.247(d) 95 CONDUCTED SPURIOUS EMISSION Pass
15.205(a) 96 RADIATED EMISSIONS Pass
15.207(a) 0.7 POWERLINE CONDUCTED EMISSIONS Pass
15.203 10 ANTENNA REQUIREMENT Pass
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3. EUT DESCRIPTION
3.1 DESCRIPTION OF EUT & POWER
Product Name Muscle Stimulator
Model Number PowerDot PD-02
Brand Name PowerDot
Received Date August 10, 2018
Operating Frequency Range | DSSS Mode: 2402MHz~2480MHz
Transmit Power DSSS Mode : 0.473dBm (1.1151mW)
Channel Spacing DSSS Mode : 2 MHz
Channel Number DSSS Mode : 40 Channels
Transmit Data Rate DSSS Mode : 1 Mbps
Type of Modulation DSSS
RF module NRF51422-QFAC
Frequency Selection By software / firmware
Type: PCB Antenna
Antenna Type Manufacturer: PowerDot
Gain: -0.76 dBi
SO SR 2.\7/(37dgzp((l)3vt\;(\a/\:§rdegyb3dbaaﬁ:§2/)
Firmware Version PD-01M_Bluetooth-1
Software Version N/A
Reported Date November 16, 2018
Power Adapter:
No. Manufacturer Model No. Power Input Power Output
1 Globtek Inc. GTM46161-165.0-USB | 100-240Vac, 50-60Hz, 0.45A 5Vvdc, 3.2A

REMARK: 1. The sample selected for test was engineering sample that approximated to production
product and was provided by manufacturer.
2. For more details, please refer to the user manual.
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4. DESCRIPTION OF TEST MODES

The EUT is a Muscle Stimulator.

The antenna peak gain 0.5 dBi (highest gain) were chosen for full testing.

DSSS mode
The EUT had been tested under operating condition.
There are three channels have been tested as following:

Channel Frequency (MHz)
Low 2402
Middle 2442
High 2480

DSSS mode: 1Mbps long data rates (worst case) were chosen for full testing.

Note :

1) The field strength of spurious emission was measured in the following position:
EUT stand-up position (Y axis), lie-down position (X, Z axis). The worst emission was found in
lie-down position (Z axis) and the worst case was recorded.
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5. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.10
and FCC CFR 47 15.207, 15.209 and 15.247 and KDB 558074.

6. FACILITIES AND ACCREDITATIONS
6.1 FACILITIES

All measurement facilities used to collect the measurement data are located at
No.8,Jiucengling, Xinhua Dist., Tainan City 712, Taiwan (R.O.C.)

The sites are constructed in conformance with the requirements of ANSI C63.7:1992,
ANSI C63.10: 2013 and CISPR Publication 22.

6.2 EQUIPMENT

Radiated emissions are measured with one or more of the following types of linearly
polarized antennas: tuned dipole, biconical, log periodic, bi-log, and/or ridged
waveguide, horn. Spectrum analyzers with preselectors and quasi-peak detectors are
used to perform radiated measurements.

Conducted emissions are measured with Line Impedance Stabilization Networks and
EMI Test Receivers.

Calibrated wideband preamplifiers, coaxial cables, and coaxial attenuators are also
used for making measurements.

All receiving equipment conforms to CISPR Publication 16-1, “Radio Interference
Measuring Apparatus and Measurement Methods.”

6.3 LABORATORY ACCREDITATIONS LISTINGS

The test facilities used to perform radiated and conducted emissions tests are
accredited by Taiwan Accreditation Foundation for the specific scope of accreditation
under Lab Code: 1109 to perform Electromagnetic Interference tests according to FCC
PART 15 AND CISPR 22 requirements. No part of this report may be used to claim or
imply product endorsement by TAF or any agency of the Government. In addition, the
test facilities are listed with Federal Communications Commission (registration no:
TW1109).
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6.4 TABLE OF ACCREDITATIONS AND LISTINGS

Our laboratories are accredited and approved by the following accreditation body according to
ISO/IEC 17025.

Taiwan TAF

The measuring facility of laboratories has been authorized or registered by the following approval
agencies.

Canada Industry Canada
Germany TUV NORD
Taiwan BSMI

USA FCC

Japan VCCI

Copies of granted accreditation certificates are available for downloading from our web site,
http://www.ccsrf.com
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6.5 MEASUREMENT EQUIPMENT USED

For §9.7

10 / 58
01
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Rev.:

Chamber 966 Room (Radiation Test)

Name of Equipment Manufacturer Model Serial Number | Calibration Due
Active Loop Antenna ETS-LINDREN 6502 8905-2356 07/19/2019
Amplifier HP 8447F 2443A01671 01/21/2019
[Bi-Log Antenna Sunol JB1 A070506-2 02/08/2019

SUCOFLEX

Cable Rosnol+Suhner 104PEA SN25737 /APEA| 01/26/2019
Double Ridged Guide | p1g | |NpGREN 3116 00078900 03/19/2019
Horn Antenna

|EMI Test Receiver R&S ESCI 100960 10/30/2018
|EXA Spectrum Analyzer| KEYSIGHT N9010A MY54430216 07/04/2019
|Hi-Pass Filter MICROTRONIC! BrM50702-01 018 01/21/2019
|Horn Antenna Com-Power AH-118 071032 04/18/2019
|Pre-AmpIifier EMCI EMC012645 980098 01/21/2019
For §9.1~9.6

Chamber 966 Room (Conducter Test)

Name of Equipment Manufacturer Model Serial Number | Calibration Due
[EXA Spectrum Analyzer| KEYSIGHT N9010A MY54430216 07/04/2019
|Power Meter Anritsu ML2487A 6K00003888 05/01/2019
[Power Sensor Anritsu MA2491A 033265 05/01/2019
SMA Cable + 10dB ccs SMA + 10dB Att 06 01/21/2019
Attenuator
For §9.8

Conducted Emission room #1

Name of Equipment Manufacturer Model Serial Number | Calibration Due
[BNC Coaxial Cable CCS BNC50 11 01/23/2019
|EMI Test Receiver R&S ESCS 30 100348 01/30/2019
|LISN SCHWARZBECK| NNLK8130 8130124 11/30/2018
LISN FCC FCC'L'SZN'50‘32' 08009 05/23/2019
[Pulse Limiter R&S ESH3-72 100116 01/23/2019

Test S/W

e-3 (5.04211j)
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7. CALIBRATION AND UNCERTAINTY
7.1 MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has
been calibrated in accordance with the manufacturer’s recommendations, and is

traceable to recognized national standards.

7.2 MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for

tests performed on the apparatus:

PARAMETER UNCERTAINTY
Radlated_ll_Eegs;ltc;n:, éOAOTté)_éOOO MHz +3.09dB
Radiated Emission, 1 to 8 GHz + 2.65dB
Radiated Emission, 8 to 18 GHz + 2.66dB
Radiated Emission, 18 to 26.5 GHz + 2.65dB
Radiated Emission, 26 to 40 GHz + 3.03dB
Power Line Conducted Emission +1.91dB
Band Width 136.49kHz
Peak Output Power MU +1.34dB
Band Edge MU +0.30dBuVv
Channel Separation MU 361.69Hz
Duty Cycle MU 0.064ms
Frequency Stability MU 0.223kHz

This measurement uncertainty is confidence of approximately 95%, k=2

This document cannot be reproduced except in full, without prior written approval of the Company. A #Hj 45 F &8 AN T B HZF 0] » R[S nEs -
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8. SETUP OF EQUIPMENT UNDER TEST
8.1 SETUP CONFIGURATION OF EUT

RE Setup
EUT (B) Adapter
©)
Command
Board
(A)
Notebook
EMI Setup
Charging Mode:
EUT Adapter Power
Bus
AC
Source

Page:
Rev.:
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8.2 SUPPORT EQUIPMENT
For RF test
No. g R A5 e 5LES LA
1 Notebook Acer AS 3830TG DOC Power cable, unshd, 1.6m
No. | R ELsfy i
UsB Shielded, 1.5m, 1pcs.,
B |USB Shielded, 0.3m, 1pcs.,
Command Unshielded, 0.7m, 1pcs.
For EMI test
NO. —‘i l§ }%’i Eﬁ ‘jtll 19 *ﬁ@%}i'ﬁ% t‘pu‘ %Sku%ﬂ
1 N/A N/A N/A N/A N/A
No. | #EHLAR4y if
USB Cable Shielded, 0.3m, 1pcs
B Electrode load cable |Shielded, 0.8m, 1pcs
Note:
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.

3) shd. = shielded; unshd. = unshielded

This document cannot be reproduced except in full, without prior written approval of the Company. A& 45 f &8 AN T B HZF 0] » RS -



LLSE=

Page: 14 /58

Report No.: T180810N06-RP1 Rev.: 01

8.3 EUT OPERATING CONDITION

RF Setup

1.Turn on the EUT power.

2. Set up all computers like the setup diagram.

3. The “AccessPort.exe” software was used for testing
4.Choose Transport “COM31”

™ AccessPortl 37
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™ AccessPortl37

BEE HEEO R0 HEEEW TAD RS

Q=7 - ¥ Pnms [masxk [E-

ALY () EABISER BN 161 124N02_PowertDot FD-01 M ccessFort] 37

v BBz
EBEEARFLME 2 L AncesFort e ek ipmes
Anguaze AheeessPort R3232 Monitor & Termi... IEKEER G5 HE
=] EEEREEFSE

i EErEEER : :
Q) sEsEmEEs AcgezsPort - CO O0.H,8.1). Opencd =

Q) EEEEEEN XHE REE BET R TAM BFECQ  HEIW
(] HAET R . ™
» = i @ =2 ~
Terminal | Monitor |

HBGE B B b= |ab B 52

Usage: L]
(£ TIGL124N0Z_Pofl a: Enter start chanmel for sweep /Chanmel Tor CONSTant carrisr

PD-O1H b: Enter end channel for sweep
it c: Start TX carrier
Fzoi d: Enter time on each channel {1ms-99ms)

3 BATELS e: Cancel sweep fcarrier
. m: Enter data rate =
‘:ﬂ S EATEAE | o stare modulated TX carrier

B! ENTEr QUTBUT pawer

st Print current delay, channels and 5o on
SWEE r: Start RX sweep

© Start TX sweep =
%E%;?]Iuﬂreu x: Start RX carrier — ~
e o iz 5 Oty O [Pain T w| [RMesEe g3 || [DTR [JRTS [1] MoxSize < 64KB
10:26 h —
el 916 KB I

Comm Status CTs DEE RING [ JRLSD (CD) CTS Hold DSE Hold RLED Hold HOFF Hold

Fhis BES R 368 | COM32L{l15300,0,8,1) 1

5. All of the function are under run.
6. Start test.
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9. APPLICABLE LIMITS AND TEST RESULTS

9.1 6DB BANDWIDTH

LIMIT
§ 15.207(a) (2) For direct sequence systems, the minimum 6dB bandwidth shall be at least
500kHz
TEST SETUP
Spectrum
EUT Analyzer

TEST PROCEDURE

a) Set RBW = 100 kHz.

b) Set the video bandwidth (VBW) = 3 RBW.

c) Detector = Peak.

d) Trace mode = max hold.

e) Sweep = auto couple.

f) Allow the trace to stabilize.

g) Measure the maximum width of the emission that is constrained by the frequencies
associated with the two outermost amplitude points (upper and lower frequencies) that are
attenuated by 6 dB relative to the maximum level measured in the fundamental emission.
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TEST RESULTS
No non-compliance noted.
Model Name PowerDot PD-02 Test By Ted Huang
Temp & Humidity 26.5°C, 52% Test Date 2018/09/06
DSSS mode
Channel 6dB Bandwidth | Minimum Limit |
Channel Frequency " "y Pass / Fail
(MH2) (kHz) (kHz)
Low 2402 818.00 500 PASS
Middle 2442 831.00 500 PASS
High 2480 837.00 500 PASS
NOTE : 1. At finial test to get the worst-case emission at1Mbps long.

2. The cable assembly insertion loss of 11.1dB (including 10 dB pad and 1.1
dB cable) was entered as an offset in the spectrum analyzer to allow for direct

reading of power.
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CH Low ( DSSS MODE )
BE Keysight Spectrum Analyzer - Swept SA (==
X RL RF [so@ bc | | SENSE:INT| | ALIGN AUTO  [03:10:12PM Sep 06, 2018
[Center Freq 2.402000000 GHz #Avg Type: RMS TRACE[12345 6 Frequency
PNO: Wide o Irig: Free Run Avg|Hold:>10/10 Y
[FGainlow * #Atten: 20 dB DEr|P PANNN
Rof Offset 1172 d& MKkr1 2.402 375 GHz Auto Tune
19 dBciv Ref 21.72 dBm 0.672 dBm
CenterFreq
" 2.402000000 GHz
1
172 ‘
e -6.00 dB StartFreq
8 /\;’f 318 kHz 2.399500000 GHz
183 \ St
op Freq|
// \\ 2404500000 GHz,
283
83 \\\" CF Step
500.000 kHz
/ w suto iz
483 W“‘Nqﬁ
Freq Offset
503
0Hz
663
Center 2402000 GHz Span 5.000 MHz
#Res BW 100 kHz #VBW 300 kHz #Sweep 100.0 ms (1001 pts)
MSG STATUS
CH Mid ( DSSS MODE )
BE Keysight Spectrum Analyzer - Swept SA (=== ==
X RL [ RF [soa bC | | SENSE:INT] [ ALIGN AUTO  [03:25:11PM Sep 06, 2018
[Center Freq 2.442000000 Gu #Avg Type: RMS mcsp 23456 Frequency
PNO: Wide © Trig: Free Run Avg|Hold:>10/10
IFGain:Low - #Atten: 20 dB Dglp PANNN
Mkr1 2.442 390 GHZ] Auto Tune
Ref Offset 11.72 dB
E%gsldiv Ref 21.72 dBm 0.498 dBm)|
CenterFreq
"r 2.442000000 GHz
1
172 ‘
M\\\ﬂlﬁ 00 dB StartFreq
6% r/?’ 831 kHz 2.439500000 GHz,
183 h\\“
\ Stop Freq
\ 2.444500000 GHz,
283
s \ CF Step
500.000 kHz
f ’\\/J \\w’f\“ Auto Man
483
. Freq Offset
) 0Hz
£0.3
Center 2.442000 GHz Span 5.000 MHz|
ffRes BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
MSG STATUS
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CH High ( DSSS MODE )
BE Keysight Spectrum Analyzer - Swept SA (=== ==
X RL [ RF [soa bC | | | SENSE:INT] [ ALIGN AUTO  [03:29:17 PM Sep 06, 2018
[Center Freq 2.480000000 GHz #Avg Type: RMS TRACE[12345 6 Frequency
PNO: Wide 5 Trig: Free Run Avg|Hold:>10/10 T |‘. L
IFGain:Low #Atten: 20 dB DET|P PANNN
Ref Offset 11.72 B Mkri 2.480 405 GHZ Auto Tune
E%gsldiv Ref 21.72 dBm 0.093 dBm)|
CenterFreq
"7 2.480000000 GHz
1
172 /ﬂ_’\
StartFreq
-6,00 dB
82 /7 A\\*ng 57 2477500000 GHz
183 \\'\\ st
/ N op Freq
2.482500000 GHz|
283 \\\\M
CF Step
s '\u,f 500.000 kHz
) // [Auto Man
483 L .
583 Freq Offset
7 0 Hz|
£83

ICenter 2.480000 GHz
jiRes BW 100 kHz

#VBW 300 kHz

Span 5.000 MHz|

Sweep 1.000 ms (1001 pts)

MSG

STATUS
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9.2 MAXIMUM PEAK OUTPUT POWER
LIMIT

§ 15.247(b) The maximum peak output power of the intentional radiator shall not exceed the
following :

§ 15.247(b) (3) For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz,
and 5725-5850 MHz bands : 1 watt.

§ 15.247(b) (4) Except as shown in paragraphs (c) of this section , if transmitting antennas
of directional gain greater than 6 dBi are used the peak output power from the intentional
radiator shall be reduced below the stated values in paragraphs (b)(1) or (b)(2), and (b)(3)
of this section , as appropriate, by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.

TEST SETUP
For Peak Power
Spectrum
EUT Analyzer
For Average Power
cUT Fower
b eter
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TEST PROCEDURE

The tests were performed in accordance with KDB 558074 9.1.1

9.2.1 Measurement Procedure PK2:

a) Set the RBW = DTS bandwidth.

b) Set VBW = 3 RBW.

c) Set span =2 3 x RBW

d) Sweep time = auto couple.

e) Detector = peak.

f) Trace mode = max hold.

g) Allow trace to fully stabilize.

h) Use peak marker function to determine the peak amplitude level.

Average Power

Connect the EUT to power meter, set the center frequency of the power meter to the
channel center frequency.
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TEST RESULTS
No non-compliance noted.
Model Name PowerDot PD-02 Test By Ted Huang
Temp & Humidity 26.5°C, 52% Test Date 2018/09/06
DSSS mode
Channel .
Channel Frequency Pez?(l;BPrg\)Ner PRl I(Ddoévrﬁg Sl Pass / Fail
(MHz)
Low 2402 0.073 30.00 PASS
Middle 2442 0.473 30.00 PASS
High 2480 0.125 30.00 PASS

NOTE : 1. At finial test to get the worst-case emission at 1Mbps long.
2. The cable assembly insertion loss of 11.1dB (including 10 dB pad and 1.1 dB
cable) was entered as an offset in the power meter to allow for direct reading of

power.
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Average Power Data
Model Name PowerDot PD-02 Test By Ted Huang
Temp & Humidity 26.5°C, 52% Test Date 2018/09/06
DSSS mode
CITELIEL Average Power
Channel Frequency (ngm)
(MHz)
Low 2402 -0.427
Middle 2442 -0.150
High 2480 -0.437

This document cannot be reproduced except in full, without prior written approval of the Company. A #Hj 45 F &8 AN T B HZF 0] » R[S nEs -



SGS o

Page: 24 /58
Report No.: T180810N06-RP1 Rev.: 01
CH Low ( DSSS MODE )
BE Keysight Spectrum Analyzer - Swept SA (==
X RL | RF [so@ bc | | | SENSE:INT| | ALIGN AUTO _ [03:22:37 PM Sep 06, 2018 E
[Center Freq 2.402000000 GHz | #Avg Type: RMS TRACE[1 2345 6 requency
PNO: Fast o 1rig: FreeRun Avg|Hold:>10/10 Y
IFGainiLow  #Atten: 20 dB DEr|P PANNN
Auto Tune
Ref Offset 11.72 dB8 Mkr1 2.402 06 GHz|
[ggsisiv_Ref 21.72 dBm 0.073 dBm
CenterFreq
"z 2.402000000 GHz|
1
172 ‘
] — StartFreq
8 2.397000000 GHz
83 Stop Freq
2407000000 GHz
- u.,..,‘-/ k\“—mw
i CF Step
B3 1.000000 MHz
Auto Man
483
Freq Offset
583
0Hz
663
Center 2402000 GHz Span 10.00 MHz|
HfRes BW 2.0 MHz #VBW 6.0 MHz Sweep 1.000 ms (1001 pts)
MSG STATUS
CH Mid ( DSSS MODE )
BE Keysight Spectrum Analyzer - Swept SA (=== ==
X RL [ RF [soa bC | | | SENSE:INT] [ ALIGN AUTO  |03:24:36PM Sep 06, 2018
[Center Freq 2.442000000 GHz | #Avg Type: RMS TmacE[iz3ssg|  Frequency
PNO: Fast . 1rig: FreeRun Avg|Hold:>10/10 TYPE|M ¥t
IFGaindlow  #Atten: 20 dB osrlP PARTN
Mkr1 2.442 11 GHZ Auto Tune
Ref Offset 11.72 dB
E%gsldiv Ref 21.72 dBm 0.473 dBm)|
CenterFreq
"7 2.442000000 GHz
1
172 L‘
""" — StartFreq
- 2.437000000 GHz
M
183 Stop Freq
2.447000000 GHz|
283
M,_N-—f/ \N
83 CF Step
1.000000 MHz
Auto Man
483
. Freq Offset
) 0Hz
£83
Center 2.442000 GHz Span 10.00 MHz|
ffRes BW 2.0 MHz #VBW 6.0 MHz Sweep 1.000 ms (1001 pts)
MSG STATUS
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CH High ( DSSS MODE )
BE Keysight Spectrum Analyzer - Swept SA (=== ==
X RL [ RF [soa bC | | | SENSE:INT] [ ALIGN AUTO  [03:30:21 PM Sep 06, 2018
[Center Freq 2.480000000 GHz | #Avg Type: RMS TRACE[12345 6 Frequency
PNO: Fast (50 1rig: FreeRun Avg|Hold:>10/10 ™ |‘. ™M
IFGain:Low #Atten: 20 dB DET|P PANNN
Auto Tune
Ref Offset 11.72 dB Mkr1 2.480 11 GHZ]
19 dBdlv Ref 21.72 dBm 0125dBm|l |
CenterFreq
"7 2.480000000 GHz
1
172 L.
L] I StartFreq
88 2.475000000 GHz
™,
183 Stop Freq
2.485000000 GHz|
283
Y Al b
383 CF Step
1.000000 MHz
Auto Man
483
Freq Offset
583
0 Hz|
£83
ICenter 2.480000 GHz Span 10.00 MHz|
ffRes BW 2.0 MHz #VBW 6.0 MHz Sweep 1.000 ms (1001 pts)

MSG

STATUS
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9.3 DUTY CYCLE

LIMIT
Nil (No dedicated limit specified in the Rules)

TEST SETUP

Spectrum

EUT Analyzer

TEST PROCEDURE
1. Place the EUT on the table and set it in transmitting mode.

2. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna
port to the spectrum analyzer.

3. The zero-span mode on a spectrum analyzer or EMI receiver if the response time and
spacing between bins on the sweep are sufficient to permit accurate measurements of the
on and off times of the transmitted signal. Set the center frequency of the instrument to the
center frequency of the transmission. Set RBW = OBW if possible; otherwise, set RBW to
the largest available value. Set VBW = RBW. Set detector = peak or average. The
zero-span measurement method shall not be used unless both RBW and VBW are > 50/T
and the number of sweep points across duration T exceeds 100. (For example, if VBW
and/or RBW are limited to 3 MHz, then the zero-span method of measuring duty cycle shall
not be used if T < 16.7 microseconds.)
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TEST RESULTS
No non-compliance noted.

Model Name PowerDot PD-02 Test By Ted Huang
Temp & Humidity 26.5°C, 52% Test Date 2018/09/06
DSSS Mode

us Times Ton Total Ton time(ms)
Tonl 1085.000 1 1085 1.085
Ton2 0 0
Ton3 0
Tp 1.175
Ton 1.085
Tp(Ton+Toff) 1.175
Duty Cycle 0.923404255
Duty Factor 0.346081284
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Duty Cycle
CH Low ( DSSS MODE )
BE Keysight Spectrum Analyzer - Swept SA (=== ==
X RL [ RF [soa bC | | | SENSE:INT] [ ALIGN AUTO  |03:13:56PM Sep 06, 2018 E
[Center Freq 2.402000000 GHz | e Frear #Avg Type: RMS i IEER X i
|Ego-: Fast == #:g. B DET|P PANNN
ain:Low tten: 20 dB
Auto Tune
Ref Offset 11.72 dB AMkr1 1.085 ms
10 dBidiv__ Ref 21.72 dBm -1.17 dB
Log ‘
"7 . CenterFreq|
142
172 Ir, v<4 i 1482, . 2.402000000 GHz
E A
183 StartFreq
B3 2.402000000 GHz
383 |" F"
A3
3 N W U Stop Freq
’ 2.402000000 GHz,
-B8.3
Center 2.402000000 GHz Span 0 Hz CF Step
|Res BW 1.0 MHz #VBW 1.0 MHz Sweep 5.000 ms (1001 pts) 1.000000 MHz
[welmooeltrefscl] x| v [ FUNCTION [ FUNCTIONWIDTH[ __FUNCTION vALUE |8 pute Man
1 A2 t [(a) .085 ms|(A) 447 dB}
2 F t 265 ms -4.01 dBm
3] Ad t [(A) 175 ms[(A) 0.42 dB| Freq Offset|
4 t 266 ms -4.01 dBm 0Hz
5 E
6
10
11 i
MSG STATUS
CH Mid ( DSSS MODE )
BM Keysight Spectrum Analyzer - Swept SA (==
X RL | RF [s0e bc | | | SENSE:INT| | ALIGN AUTO __ [03:15:37 PM Sep 06, 2018 E
|Center Freq 2.442000000 GHz \ Trig: Free Run #Avg Type: RMS mcei2345 6 requency
IEggnFLﬂ:;/ - #Attlen: 20dB DET|P PANNN
Auto Tune
Ref Offset 11.72 dB AMkr1 1.085 ms
9 gid__Ref 21.72 dBm 4.89 dB
"7 ‘ 1A2 CenterFreq|
172 S — - SENN, /¥ S — e 2.442000000 GHz
-8.28 T/ r
83 ‘ Start Freq
83 ] / 2.442000000 GHz,
83 I J [
433 |
. § Stop Freq
o 2442000000 GHz|
-B8.3
Center 2.442000000 GHz Span 0 Hz CF Step
|Res BW 1.0 MHz #VBW 1.0 MHz Sweep 5.000 ms (1001 pts) 1.000000 MHz
[wefmooeltrelscll  x ] v [ FUNCTIoN ] FUNCTIONWIDTH[ ___FUNCTION vALUE RS puto Man
1 A2 t [(A) 1.085 ms|(A) .89 dB
2 1 900.0 us -411dBm
3] a4 t [(A) 1.175 ms](A) 018 dB Freq Offset
4 F t 900.0 us 411 dBm 0Hz
5 =
10
11 i
MSG STATUS
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CH High ( DSSS MODE )
BE Keysight Spectrum Analyzer - Swept SA (== ==
X RL | RF [soe bc | | | SENSE:INT| | ALIGN AUTO __ [03:17:40 PM Sep 06, 2018 E
|Center Freq 2.480000000 GHz | #Avg Type: RMS TRACE[1 23456 requency
PNO: Fast —»— 1rig: FreeRun T
IFGain:Low #Atten: 20 dB DET|P PANNN
Auto Tune
Ref Offset 11.72 dB AMkr1 1.085 ms
[0 gBidiv_Ref 21.72 dBm 6.62 dB
ny 1 ‘|A2 CenterFreq
172 - . - BAd SR — 2.480000000 GHz
-8.28 V;-l r’
1 Start Freq
83 2480000000 GHz,
3 F
-48.3
s Stop Freq
i 2.480000000 GHz|
-68.3
Center 2.480000000 GHz Span 0 Hz CF Step
|Res BW 1.0 MHz #VBW 1.0 MHz Sweep 5.000 ms (1001 pts) 1.000000 MHz
_____x [ v [ FUNCTION | FUNCTIONWIDTH FUNCTION VAL Auto Man
g 2 t [(A) ggg ms|(A) . ‘ésgﬁ
t - ms -b. m
3/ nd t [(A) 175 ms[(A) -0.02dB Freq Offset
4 F t 775 ms 6.62 dBm 0Hz
7
8
9
10
11 v
MSG [STATUS
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9.4 POWER SPECTRAL DENSITY
LIMIT
§ 15.247(e) For digitally modulated systems, the power spectral density conducted from the

intentional radiator to the antenna shall not greater than 8 dBm in any 3 kHz band during
any time interval of continuous transmission.

TEST SETUP

SPECTRUM

EUT ANALYZER

TEST PROCEDURE

The tests were performed in accordance with 558074 D01 DTS Meas Guidance v03r03.

10.2 Method PKPSD (peak PSD):

1. Set analyzer center frequency to DTS channel center frequency.

2. Setthe span to 1.5 times the DTS bandwidth.

3. Setthe RBW to: 3 kHz < RBW < 100 kHz.

4. Setthe VBW = 3 RBW.

5. Detector = peak.

6. Sweep time = auto couple.

7. Trace mode = max hold.

8. Allow trace to fully stabilize.

9. Use the peak marker function to determine the maximum amplitude level within the RBW.
10. If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.
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TEST RESULTS
No non-compliance noted.

Model Name PowerDot PD-02 Test By Ted Huang
Temp & Humidity 26.5°C, 52% Test Date 2018/09/06
DSSS mode

Frequency PPSD Limit Margin
Channel (MH2) (dBm) (dBm) (dB) Result

Low 2402 -11.347 8.00 -19.35 PASS

Middle 2442 -10.625 8.00 -18.63 PASS

High 2480 -11.996 8.00 -20.00 PASS

NOTE : 1. Atfinial test to get the worst-case emission at 1Mbps long.
2. The cable assembly insertion loss of 11.1dB (including 10 dB pad and 1.1 dB cable)
was Entered as an offset in the spectrum analyzer to allow for direct reading of power.
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CH Low ( DSSS MODE )
BE Keysight Spectrum Analyzer - Swept SA (=== ==
X RL [ RF [soa bC | | SENSE:INT] [ ALIGN AUTO  |03:12:03PM Sep 06, 2018
[Center Freq 2.402000000 Gu #Avg Type: RMS TRACE[1 2345 6 Frequency
PNO: Wide (50 1rig: FreeRun Avg|Hold:>10/10 |‘. ™M
IFGain:Low #Atten: 20 dB DET|P PANNN
Ref Offset 1172 dB Mkr1 2.402 385 GHz Auto Tune
19 daalv Ref 11.72 dBm -11.347 dBm
CenterFreq
172 2.402000000 GHz
B8.26 1
StartFreq
83 Wn “n1n 2.399500000 GHz,
it W‘m
3 V’\l“‘ L StopFreq
(NN 2.404500000 GHz|
-36.3 NJV.JJW m
CF Step
03 df %\W 500.000 kHz
Auto Man
583 ,I"JLMﬂ"l-’l i
Y Y
583 1 Freq Offset|
R T 0Hz
783
Center 2.402000 GHz Span 5.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 527.2 ms (1001 pts)
MSG STATUS
CH Mid ( DSSS MODE )
B Keysight Spectrum Analyzer - Swept SA (==
X RL [ RF [so@ bc | | SENSE:INT| | ALIGN AUTO  |03:25:49PM Sep 06, 2018
[Center Freq 2.442000000 GHz #Avg Type: RMS TRACE[] 23456 Frequency
PNO: Wide 0 1Tig: Free Run Avg|Hold:>10/10 T
IFGain:Low #Atten: 20 dB DET|P PANNN
Ref Offset 1.72 dB Mkr1 2.442 400 GHZ] Auto Tune
19 ey Ref 11.72 dBm -10.625 dBm
CenterFreq
172 2.442000000 GHz|
828 ‘1
MMM StartFreq
483 i | 2.439500000 GHz
Ty,
283 Nw Wpt’w\‘ Stop Freq
2.444500000 GHz
383 Mu"'[v‘r L%
CF Step
02 N,;/ M‘ 500.000 kHz
Auto Man
£8.3 IWWA“ 1 M —
. ,)] w —H' Freq Offset
T OHz
783

Center 2.442000 GHz
jiRes BW 3.0 kHz

Span 5.000 MHz|
#VBW 10 kHz

Sweep 527.2 ms (1001 pts)

MSG STATUS

L EIN
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CH High ( DSSS MODE )
BE Keysight Spectrum Analyzer - Swept SA (=== ==
X RL [ RF [soa bC | | | SENSE:INT] [ ALIGN AUTO  [03:28:32PM Sep 06, 2018
[Center Freq 2.480000000 GHz #Avg Type: RMS TRACE[12345 6 Frequency
PNO: Wide .3 Trig: Free Run Avg|Hold:>10/10 TYPE|M ¥t
|FGainiLow  #Atten: 20 dB per|P PANNN
Ref Offset 11.72 dB Mkr1 2.420 375 GHZ] Auto Tune
19 dBdlv Ref 11.72 dBm -11.996 dBm
CenterFreq
172 2.480000000 GHz
828 ‘1
StartFreq
183 M '\,]I.\ 2.477500000 GHz,
283 M %
T AL Stop Freq
N\rﬂ\ A 2.482500000 GHz|
-36.3 Mﬂq H,,‘M
CF Step
03 J({‘ ‘L,\ 500.000 kHz
Auto Man
563 "J‘VU .ﬂmu n,L‘ M]ﬂ
583 W f‘jﬂ ”*)J Freq Offset|
T sl W 0Hz
783

ICenter 2.480000 GHz
jiRes BW 3.0 kHz

#VBW 10 kHz

Span 5.000 MHz|
Sweep 527.2 ms (1001 pts)

MSG

STATUS
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9.5 CONDUCTED SPURIOUS EMISSION

LIMITS

§ 15.247(d) In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the and
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement. Attenuation below the general limits specified in § 15.209(a) is not
required. In addition, 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 8§
15.205(c)).

TEST SETUP

Spectrum
Analyzer

EUT

TEST PROCEDURE
The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
1 MHz. The video bandwidth is set to 1 MHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in the 2.4 GHz band.

TEST RESULTS
No non-compliance noted.
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TEST DATA
Model Name PowerDot PD-02 Test By Ted Huang
Temp & Humidity 26.5°C, 52% Test Date 2018/09/06

OUT-OF-BAND SPURIOUS EMISSIONS-CONDUCTED MEASUREMENT

CH Low ( DSSS MODE )

BE Keysight Spectrum Analyzer - Swept SA (=== ==
X RL [ RF [s0@ DC | | | SENSE:INT] [ ALIGN AUTO  [03:43:25PM Sep 06, 2018
[Start Freq 30.000000 MHz | #Avg Type: RMS TaCE[iz3asg|  Frequency
PNO: Fast (5 Trig: Free Run Avg|Hold:>10/10 TYPE|M WY
IFGain:Low #Atten: 20 dB peTlP PANNN
Auto Tune
Ref Offset 1172 dB Mkr1 2.402 4 GHz|
10dBidly__Ref 21.72 dBm 0.134 dBm
og |
"7 1 CenterFreq|
172 13.265000000 GHz
-8.28
R 19 A7 ciFy
13 StartFreq
83 30.000000 MHz,
-38.3
483 2 |
. Stop Freq
26.500000000 GHz
758.3| ‘ ‘ ‘
Start 30 MHz Stop 26.50 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 2.531 s (40001 pts)y| 2647000000 GHz
Auto Man
X <
2.402 4 GHz 0.134dBm
2.400 000 0 GHz -54.398 dBm
24835 GHz -56.756 dBm Freq Offset
| 0 Hz|
10
11 o
. v
MSG STATUS
CH Mid ( DSSS MODE )
BE Keysight Spectrum Analyzer - Swept SA (==
X RL | RF [so@ bc | | | SENSE:INT| | ALIGN AUTO  [03:44:45PM Sep 06, 2018
[Start Freq 30.000000 MHz | #Avg Type: RMS TRACE[1 2345 6 Frequency
PNO: Fast 0 Trig: Free Run Avg|Hold:>10/10 T
IFGain:Low #Atten: 20 dB DET|P PANNN
= Auto Tune
Ref Offset 1172 dB Mkr1 2.442 1 GHz
9 dBidy__Ref 21.72 dBm -0.641 dBm
nz |1 CenterFreq
1.72 13.265000000 GHz
-8.28
ad e StartFreq
83 30.000000 MHz,
383
-48.3
s Stop Freq
683

26.500000000 GHz

Start 30 MHz

Res BW 100 kHz #VBW 300 kHz

Stop 26.50 GHz
Sweep 2.531 s (40001 pts

CF Step
2.647000000 GHz|
Auto Man

Freq Offset|
0Hz

[We[wooermclsc] x| v [ Foncion [ FUNcrionwor E
1 N f 2.442 1 GHz -0.641 dBm
2| N f 2.400 000 0 GHz -57.868 dBm
3| N f 2.483 5 GHz -58.581 dBm
4
5
7
8
9
10
11
MSG STATUS
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CH High ( DSSS MODE )
BE Keysight Spectrum Analyzer - Swept SA == ==
X RL [ RF [soa bC | | | SENSE:INT] [ ALIGN AUTO  [03:34:36PM Sep 06, 2018
[Start Freq 30.000000 MHz \ #Avg Type: RMS TmacE[iz3ssg|  Frequency
PNO: Fast (50 Trig: Free Run Avg|Hold:>10/10 T |‘. M
IFGain:Low ©  #Atten: 20 dB peT|P PANNN
Ref Offset 1172 dB Mkr1 2.480 5 GHz AutoTune
10 dBidiy Ref 21.72 dBm -1.678 dBm|
og
nz |1 CenterFreq
172 0 13.265000000 GHz|
-8.28
-18.3 L StartFreq
83 30.000000 MHz]
383
483 i
. Stop Freq
i 26.500000000 GHz
I \ \ \ |
Start 30 MHz Stop 26.50 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 2.531 s (40001 pts)| 2647000000 GHz
FUNCTION WIDTH FUNCTION VALUE pute Man
1 N f 2.480 5 GHz -1.678 dBm
2| N f 2.400 GHz -58.920 dBm
3| N f 2.484 GHz -55.622 dBm Freq Offset
4 0Hz
5 =
6
10
11 -
MSG STATUS
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CH Low ( DSSS MODE )
BE Keysight Spectrum Analyzer - Swept SA (=== ==
X RL [ RF [soa bC | | | SENSE:INT] [ ALIGN AUTO  |03:41:37 PM Sep 06, 2018
[Start Freq 2.310000000 GHz | #Avg Type: RMS TacE[iz3ssg|  Frequency
PNO: Fast (50 Trig: Free Run Avg|Hold:>10/10 TYPE|M WMWY
IFGain:Low ©  #Atten: 20 dB peT[P PANNN
et Offeet 1172 08 Mkr1 2.402 375 0 GHZ Auto Tune
1o gsid_Ref 21.72 dBm 0.748 dBm
17 ‘1 — Center Freq
172 2360000000 GHz
-8.28 ﬂ
-18.3 S'\azs |
StartFreq
83 { ‘ 2.310000000 GHz
-38.3
o5 I I Pl
-533 J[ . J \w Stop Freq
2.410000000 GHz|
-B8.3
Start 2.31000 GHz Stop 2.41000 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 10.67 ms (40001 pts; 10.000000 MHz
X [ v [ FUNCTION ] FUNCTIONWIDTH __FUNCTION VALUE Ji§ pute Man
1 N f 2.402 375 0 GHz 0.748 dBm
g N f 2.400 000 0 GHz -51.749 dBm FreqOffset
g L 0Hz
5 E
10
11 g
MSG STATUS
CH High ( DSSS MODE )
BE Keysight Spectrum Analyzer - Swept SA (==
X RL | RF [so@ bc | | | SENSE:INT| | ALIGN AUTO _ [03:39:11PM Sep 06, 2018
[Start Freq 2.475000000 GHz | #Avg Type: RMS TRACE[1 2345 6 Frequency
PNO: Fast 0 Trig: Free Run Avg|Hold:>10/10 Y
IFGain:Low #Atten: 20 dB DET|P PANNN
ot et 117245 Mkr1 2.480 395 000 GHz| ~ AutoTune
9 dBidy__Ref 21.72 dBm 0.386 dBm
nz ‘1 CenterFreq
1.72 2.487500000 GHz|
-8.28 /r"'\\\
83 7 T il Start Freq
283 / \“ 2.475000000 GHz|
.83 5
483 Nﬂw)\w /Jv V\j\ /\
583 A planhint e s W e NJ b Stop Freq
2500000000 GHz
683
Start 2.47500 GHz Stop 2.50000 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (40001 pts 2500000 MHz,
[ Y T _rncrion [ FUiciion o Auto Man
1 N f 2.480 395 000 GHz 0.386 dBm
_2‘ N f 2.483 500 000 GHz -48.922 dBm Freq Offset
. | 0Hz
10
11 -
. B
MSG STATUS
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9.6 RADIATED EMISSIONS

9.6.1 TRANSMITTER RADIATED SUPURIOUS EMSSIONS
LIMITS

8 15.205 (a) Except as shown in paragraph (d) of this section, only spurious emissions are

permitted in any of the frequency bands listed below:

MHz MHz MHz GHz
0.090 - 0.110 16.42 - 16.423 399.9 - 410 45-5.15
10.495- 0505 | 16.69475 - 16.69525 608 - 614 5.35 - 5.46
2.1735-2.1905 |16.80425 - 16.80475| 960 - 1240 7.25-7.75
4125 - 4.128 255 - 25.67 1300 - 1427 8.025 - 8.5
417725 - 417775 37.5-38.25 1435 - 1626.5 9.0-9.2
4.20725 - 4.20775 73-74.6 1645.5 - 1646.5 9.3-95
6.215 - 6.218 74.8-752 1660 -1710 106 -12.7
6.26775 - 6.26825 108 -121.94 1718.8 - 1722.2 13.25 -13.4
6.31175 - 6.31225 123 - 138 2200 - 2300 14.47 - 145
8.291 - 8.204 149.9 - 150.05 2310 - 2390 15.35 -16.2
8.362 - 8.366 PR 2483.5 - 2500 17.7 - 21.4
8.37625-8.38675 |  156.7 - 156.9 2655 - 2900 22.01 - 23.12
8.41425 - 8.41475 | 162.0125 - 167.17 3260 - 3267 23.6 - 24.0
12.29 - 12.293 167.72 - 173.2 3332 - 3339 31.2-31.8
12.51975 - 12.52025 240 - 285 3345.8 - 3338 36.43 - 36.5
1257675 - 12.57725| 322 -335.4 3600 - 4400 ®
13.36 - 13.41

1 Until February 1, 1999, this restricted band shall be 0.490-0.510 MHz.

2 Above 38.6

§ 15.205 (b) Except as provided in paragraphs (d) and (e), the field strength of emissions
appearing within these frequency bands shall not exceed the limits shown is Section 15.209.
At frequencies equal to or less than 1000 MHz, compliance with the limits in Section 15.209
shall be demonstrated using measurement instrumentation employing a CISPR quasi-peak
detector. Above 1000 MHz, compliance with the emission limits in Section 15.209 shall be
demonstrated based on the average value of the measured emissions. The provisions in
Section 15.35 apply to these measurements.
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§ 15.209 (a) Except as provided elsewhere in this Subpart, the emissions from an intentional

Page: 39 /58

Rev.: 01

radiator shall not exceed the field strength levels specified in the following table :

Frequency Field Strength Measurement Distance
(MH2z) (microvolts/meter) (meters)
30 - 88 100 ** 3
88 - 216 150 ** 3
216 - 960 200 ** 3
Above 960 500 3

** 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 MHz, 76-88
MHz, 174-216 MHz or 470-806 MHz, However, operation within these frequency bands is

permitted under other sections of this Part, e-g, Sections 15.231 and 15.241.

§ 15.209 (b) In the emission table above, the tighter limit applies at the band edges.
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TEST SETUP
The diagram below shows the test setup that is utilized to make the measurements for
emission from 30 to 1GHz.

3m
EUT &
T PERIPHERALS

|

PERIPHERALS

Antenna Elevation Variable

The diagram below shows the test setup that is utilized to make the measurements for
emission above 1GHz.

3m
EUT &
T PERIPHERALS

|

PERIPHERALS

Antenna Elevation Variable
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TEST PROCEDURE

a.

g.

The EUT was placed on the top of a rotating table 0.8/1.5 meters above the ground at a
10 meter open area test site. The table was rotated 360 degrees to determine the
position of the highest radiation.

White measuring the radiated emission below 1GHz, the EUT was set 3 meters away
from the interference-receiving antenna, which was mounted on the top of a
variable-height antenna tower. White measuring the radiated emission above 1GHz, the
EUT was set 3 meters away from the interference-receiving antenna

The antenna is a broadband antenna, and its 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 polarization of the antenna are set to make the measurement.

. 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 and the table was turned from 0
degrees to 360 degrees to find the maximum reading.

The test-receiver system was set to Peak Detect Function and Specified Bandwidth with
Maximum Hold Mode.

If the emission level of the EUT in peak mode was 10 dB 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 10 dB margin would be re-tested one by one
using peak, quasi-peak or average method as specified and then reported in a data
sheet.

The tests were performed in accordance with 558074 D01 DTS Meas Guidance v03r03.

NOTE:

1.

The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120 KHz for
Peak detection (PK) and Quasi-peak detection (QP) at frequency below 1GHz.

. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 1 MHz for

Peak detection and frequency above 1GHz.

. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth is

10 Hz for Average detection (AV) at frequency above 1GHz.

No emission is found between lowest internal used/generated frequency to 30MHz
(9kHz~30MHz)

TEST RESULTS

No non-compliance noted.
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9.6.2 WORST-CASE RADIATED EMISSION BELOW 1 GHz
Product Name Muscle Stimulator Test Date 2018/11/08
Model Name PowerDot PD-02 Test By Ted Huang
Test Mode X Temp & Humidity 25.6°C, 56%
Vertical
Level(dBuV/m)
80
70 r
60 r
50
40 |
1 3
30 2 5 )
4
20 r
10
0
30 150 273 395 515 638 760 880 1000
Frequency(MHz)
Freq- Meter Reading | Antenna | Cable | Emission Detector
at3m Limits Margin
No. Uency at 3m Level Factor Loss Level Mode
(MHz) (dBuV) (dB/m) (dB) (dBuV/m) |(dBpV/im)| (dB) PK/QP
1 57.84 20.18 8.05 1.08 29.31 40.00 -10.69 QP
2 69.44 15.77 8.66 1.15 25.57 40.00 -14.43 QP
3 116.65 13.83 13.86 1.58 29.28 43.50 -14.22 QP
4 146.27 6.80 13.10 1.84 21.73 43.50 -21.77 QP
5 207.00 9.15 13.19 2.31 24.64 43.50 -18.86 QP
6 345.20 6.54 14.95 3.44 24.93 46.00 -21.07 QP
Remark:

1. No emission found between lowest internal used/generated frequency to 30MHz

(9kHz~30MH?z).

2. Radiated emissions measured were made with an instrument using peak/quasi-peak

detector mode.

3. Quasi-peak test would be performed if the peak result were greater than the quasi-peak

limit or as required by the applicant.

4. Margin (dB) = Remark result (dBuV/m) — Quasi-peak limit (dBuV/m).
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Product Name Muscle Stimulator Test Date 2018/11/08
Model Name PowerDot PD-02 Test By Ted Huang
Test Mode X Temp & Humidity 25.6°C, 56%
Horizontal
Level(dBuV/m)
80
70
60
50
40 S
30 -12 5, : .
20
10
0
30 150 273 395 515 638 760 880 1000
Frequency(MHz)
Freq- Meter Reading | Antenna | Cable | Emission Detector
at3m Limits Margin
No. Uency at 3m Level Factor Loss Level Mode
(MHz) (dBuV) (dB/m) (dB) (dBuVim) |(dBuV/im)| (dB) PK/QP
1 46.59 8.06 10.61 0.96 19.64 40.00 -20.36 QP
2 57.72 12.84 8.06 1.08 21.98 40.00 -18.02 QP
3 115.73 9.06 13.74 1.58 24.38 43.50 -19.12 QP
4 161.73 7.28 12.50 1.97 21.74 43.50 -21.76 QP
5 318.00 2,51 14.38 3.20 20.09 46.00 -25.91 QP
6 434.20 2.23 16.75 4.21 23.19 46.00 -22.81 QP
Remark:

1. No emission found between lowest internal used/generated frequency to 3S0MHz
(9kHz~30MHz).
2. Radiated emissions measured were made with an instrument using peak/quasi-peak
detector mode.
3. Quasi-peak test would be performed if the peak result were greater than the quasi-peak
limit or as required by the applicant.
4. Margin (dB) = Remark result (dBuV/m) — Quasi-peak limit (dBuV/m).
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9.6.3 TRANSMITTER RADIATED EMISSION ABOVE 1 GHz
Product Name Muscle Stimulator Test Date 2018/09/06
Model PowerDot PD-02 Test By Ted Huang
Test Mode DSSS TX (CH Low) TEMP& Humidity 26.5°C, 52%
Horizontal
TX/DSSS mode / CH Low Measurement Distance at 3m Horizontal polarity
Freq. |Reading AF [Cable Loss|Pre-amp| Filter Level Limit Margin Mark
(MHz) | (dBpV) | (dB/m) (dB) (dB) (dB) [(dBpV/m)| (dBpV/m) | (dB) (P/Q/A)
*| 1035.93 | 59.77 24.55 1.89 45.40 0.40 41.22 74.00 -32.78 P
*| 1035.93 | 49.05 24.55 1.89 4540 | 0.40 30.50 54.00 -23.50
*| 4803.36 | 61.00 3291 4.37 44.31 0.22 54.19 74.00 -19.81 P
*| 4803.36 | 54.96 3291 4.37 44.31 0.22 48.15 54.00 -5.85 A
7205.87 | 56.58 38.70 5.50 44.04 0.27 57.02 74.00 -16.98 P
7205.87 | 47.95 38.70 5.50 44.04 0.27 48.39 54.00 -5.61 A
Product Name Muscle Stimulator Test Date 2018/09/06
Model PowerDot PD-02 Test By Ted Huang
Test Mode DSSS TX (CH Low) TEMP& Humidity 26.5°C, 52%
Vertical
TX/DSSS mode / CH Low Measurement Distance at 3m Vertical polarity
Freq. |Reading| AF |Cable Loss|Pre-amp| Filter | Level Limit Margin Mark
(MHz) | (dBpV) | (dB/m) (dB) (dB) | (dB) ((dBuV/m)| (dBupV/m) (dB) (P/Q/A)
1630.80 | 63.40 27.52 241 44,94 | 0.60 48.99 74.00 -25.01 P
1630.80 | 49.12 27.52 241 44,94 | 0.60 34.71 54.00 -19.29 A
*| 4804.09 | 61.43 3291 4.37 44.32 | 0.22 54.62 74.00 -19.38 P
*| 4804.09 | 56.22 3291 4.37 44.32 | 0.22 49.41 54.00 -4.59 A
7206.27 | 55.58 38.70 5.50 44.04 | 0.27 56.02 74.00 -17.98 P
7206.27 | 46.58 38.70 5.50 44.04 | 0.27 47.02 54.00 -6.98 A
REMARK:
1. AF: Antenna Factor, Cable: Cable Loss, Pre-Amp: Preamplifier gain, Filter: 2.4GHz~2.5GHz Filter Insertion Loss
2. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average): RBW=1MHz, VBW=10Hz
3. The result basic equation calculation is as follow:
Level = Reading + AF + Cable — Preamp + Filter — Dist, Margin = Level-Limit
4.  The other emission levels were 20dB below the limit
5.  The test limit distance is 3M limit.

6. *=Restricted bands of operation
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Product Name Muscle Stimulator Test Date 2018/09/06
Model PowerDot PD-02 Test By Ted Huang
Test Mode DSSS TX (CH Middle) TEMP& Humidity 26.5°C, 52%
Horizontal
TX/DSSS mode / CH Middle Measurement Distance at 3m Horizontal polarity
Freq. [Reading AF |Cable Loss|Pre-amp| Filter Level Limit Margin Mark
(MHz) | (dBpV) | (dB/m) (dB) (dB) (dB) |(dBuV/m)| (dBuV/m) [ (dB) (P/QIA)
*| 1035.86 | 59.65 24.55 1.89 45.40 0.40 41.10 74.00 -32.90 P
*| 1035.86 | 48.85 24.55 1.89 4540 | 0.40 30.30 54.00 -23.70
*| 4883.48 | 59.33 33.15 4.42 44.34 0.23 52.79 74.00 -21.21 P
*| 4883.48 | 51.93 33.15 4.42 44.34 0.23 45.39 54.00 -8.61 A
*[ 7326.19 | 55.69 39.11 5.53 43.93 0.27 56.67 74.00 -17.33 P
*[ 7326.19 | 45.42 39.11 5.53 43.93 0.27 46.40 54.00 -7.60 A
Product Name Muscle Stimulator Test Date 2018/09/06
Model PowerDot PD-02 Test By Ted Huang
Test Mode DSSS TX (CH Middle) TEMP& Humidity 26.5°C, 52%
Vertical
TX/DSSS mode / CH Middle Measurement Distance at 3m  Vertical polarity
Freq. |Reading AF |Cable Loss|Pre-amp| Filter Level Limit Margin Mark
(MHz) | (dBuV) | (dB/m) (dB) (dB) (dB) |(dBuV/m)| (dBuV/m) (dB) (P/QIA)
1631.24 | 63.58 27.52 241 44.94 0.60 49.18 74.00 -24.82 P
1631.24 | 49.37 27.52 241 44.94 0.60 34.97 54.00 -19.03 A
*1 4883.60 | 59.21 33.15 4.42 44.34 0.23 52.67 74.00 -21.33 P
*1 4883.60 | 51.37 33.15 4.42 44.34 0.23 44.83 54.00 -9.17 A
* 7326.11 | 55.80 39.11 5.53 43.93 0.27 56.78 74.00 -17.22 P
* 7326.11 | 45.26 39.11 5.53 43.93 0.27 46.24 54.00 -7.76 A
REMARK:

. AF: Antenna Factor, Cable: Cable Loss, Pre-Amp: Preamplifier gain, Filter: 2.4GHz~2.5GHz Filter Insertion Loss

1
2. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average): RBW=1MHz, VBW=10Hz
3

The result basic equation calculation is as follow:

Level = Reading + AF + Cable — Preamp + Filter — Dist, Margin = Level-Limit
4.  The other emission levels were 20dB below the limit
5

The test limit distance is 3M limit.
*=Restricted bands of operation

6.
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Product Name Muscle Stimulator Test Date 2018/09/06
Model PowerDot PD-02 Test By Ted Huang
Test Mode DSSS TX (CH High) TEMP& Humidity 26.5°C, 52%
Horizontal
TX/DSSS mode / CH High Measurement Distance at 3m Horizontal polarity
Freq. |Reading AF |Cable Loss|Pre-amp| Filter Level Limit Margin Mark
(MHz) | (dBuV) | (dB/m) (dB) (dB) (dB) |(dBuV/m)| (dBpV/m)| (dB) (P/IQIA)
*| 1035.86 | 60.13 24.55 1.89 45.40 0.40 41.58 74.00 -32.42 P
*1 1035.86 | 49.28 24.55 1.89 45.40 0.40 30.73 54.00 -23.27 A
*| 4959.32 | 58.66 | 33.38 4.46 4436 | 0.24 52.37 74.00 -21.63 P
* 4959.32 | 51.36 | 33.38 4.46 4436 | 0.24 45.07 54.00 -8.93 A
* 7440.23 | 56.37 39.50 5.56 43.83 0.27 57.87 74.00 -16.13 P
* 7440.23 | 46.20 39.50 5.56 43.83 0.27 47.70 54.00 -6.30 A
Product Name Muscle Stimulator Test Date 2018/09/06
Model PowerDot PD-02 Test By Ted Huang
Test Mode DSSS TX (CH High) TEMP& Humidity 26.5°C, 52%
Vertical
TX/ DSSS mode / CH High Measurement Distance at 3m Vertical polarity
Freq. |Reading| AF |[Cable Loss|Pre-amp| Filter Level Limit Margin Mark
(MHz) | (dBuV) | (dB/m) (dB) (dB) (dB) [(dBpV/m)|(dBpV/m)| (dB) (P/QIA)
1630.95 | 63.67 27.52 241 44.94 0.60 49.26 74.00 -24.74 P
1630.95 | 49.48 27.52 241 44.94 0.60 35.07 54.00 -18.93 A
*1 4960.10 | 58.66 33.38 4.46 44.36 0.24 52.38 74.00 -21.62 P
*1 4960.10 | 50.84 33.38 4.46 44.36 0.24 44.56 54.00 -9.44 A
*| 7440.21 | 55.87 39.50 5.56 43.83 0.27 57.36 74.00 -16.64 P
*| 7440.21 | 45.49 39.50 5.56 43.83 0.27 46.98 54.00 -7.02 A
REMARK:

. AF: Antenna Factor, Cable: Cable Loss, Pre-Amp: Preamplifier gain, Filter: 2.4GHz~2.5GHz Filter Insertion Loss

1
2. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average): RBW=1MHz, VBW=10Hz
3

The result basic equation calculation is as follow:
Level = Reading + AF + Cable — Preamp + Filter — Dist, Margin = Level-Limit

a s

6. *=Restricted bands of operation

The other emission levels were 20dB below the limit
The test limit distance is 3M limit.
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Detector mode : Peak Polarity : Horizontal
CH Low ( DSSS MODE )
BE Keysight Spectrum Analyzer - Swept SA =R ===
X RL | RF [soe bc | | | SENSE:INT| | ALIGN AUTO _ [09:19:50PM Sep 04, 2018
[Start Freq 2.310000000 GHz | #Avg Type: RMS TRACE[1 23456 Frequency
PNO: Fast C.J 1rig: FreeRun Avg|Hold:>10/10 T
IFGaindLow © #Atten: 20 dB DET|P PANNN
Mkr1 2.390 0 GHz Auto Tune
Ref Offset 3.52 dB
19 dBidlv Ref 120.51 dBpV 62.163 dBuV
CenterFreq
m 2.360000000 GHz
101
StartFreq
a5 //—\\ 2.310000000 GHz
s L Stop Freq|
DB | 2.410000000 GHzZ|
70.5
.
\ CF Ste|
] e RIS VIR e e e e T PR T 4| 2480000000 Gz
Auto Man|
50.5
Freq Offset|
405
0 Hz|
305
Start 2.31000 GHz Stop 2.41000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 100.0 ms (1001 pts)
MSG STATUS
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Detector mode : Average

Polarity : Horizontal

CH Low ( DSSS MODE )

#Res BW 1.0 MHz

MSG

#VBW 1.0 kHz

B Keysight Spectrum Analyzer - Swept SA ==
B R | RE [soe bc | | | sENsE:INT] | ALIGN AUTO  |09:22:57 PM Sep 04, 2018
[Start Freq 2.310000000 GHz | #Avg Type: RMS TRACE[1 23456 Frequency
PNO: Fast (0 1rig: FreeRun Avg|Hold:>10/10 TYPE| My
IFGain:Low #Atten: 10 dB DET|P PANNN
Ref Offset 3.52 dB Mkr1 2.390 0 GHz Auto Tune
1L%gBldiv Ref 110.51 dBpV 48.320 dBpV
CenterFreq
101 2.360000000 GHZ|
0.5 {\
; \ StartFreq
80.5 \ 2.310000000 GHz|
e Stop Freq
2.410000000 GHZ|
60.5
SHLD By
505 f A CF Step
2.480000000 GHZ|
[Auto Man|
405
05 Freq Offset
0 Hz|
205
Start 2.31000 GHz

Stop 2.41000 GHz
Sweep 78.00 ms (1001 pts)

STATUS
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Detector mode : Peak Polarity : Vertical
CH Low ( DSSS MODE )
BE Keysight Spectrum Analyzer - Swept SA ==
X RL | RF |soa bc | | SENSE:INT] | ALIGN AUTO  [09:29:29PM Sep 04, 2018
[Start Freq 2.310000000 GHz | #Avg Type: RMS TRECE[1 3345 6 Frequency
PNO: Fast C.J 1rig: FreeRun Avg|Hold:>10/10 TYPE| M ¥4
|FGainiLow © #Atten: 20 dB er|P PANNN
Mkr1 2.390 0 GHz Auto Tune
Ref Offset 3.62 dB
19 dBidlv Ref 120.51 dBpv 61.430 dBpV
CenterFreq

1

101

2.360000000 GHz|

MSG

STATUS

[\ StartFreq|
- \ 2.310000000 GHz
s & Stop Freq
7\”“ =1 2.410000000 GHz
0.5
L e
” " CF Step
5”5,.,...{“ FA TV PYTIY SUT WYes SN Whaeblihnd MMW‘ 1| 2.480000000 GHz
[Auto Man|
505
Freq Offset|
405
0 Hz|
W05
Start 2.31000 GHz Stop 2.41000 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 100.0 ms (1001 pts)
MSG STATUS
Detector mode : Average Polarity : Vertical
CH Low ( DSSS MODE )
BE Keysight Spectrum Analyzer - Swept SA ===
X RL | RF |soa bc | | SENSE:INT] | ALIGN AUTO  [09:30:08PM Sep 04, 2018
[Start Freq 2.310000000 GHz | #Avg Type: RMS TRACE[11234 5 6 Frequency
PNO: Fast (50 Trig: Free Run Avg|Hold:>10/10 |‘ 14
IFGainLow #Atten: 20 dB peT|P PANNN
Auto Tune
Ref Offset 352 dB Mkr1 2.390 0 GHz
19 dBidlv Ref 120.51 dBpV 48.735 dBpV
CenterFreq
m 2.360000000 GHz
101
/\ StartFreq
- / \ 2.310000000 GHz
s Stop Freq
2.410000000 GHz|
0.5
s \ CF Step
} 2.480000000 GHz|
1 s4booE |Auto Man|
505 A J Vi
Freq Offset|
405
0 Hz|
W05
Start 2.31000 GHz Stop 2.41000 GHz
#Res BW 1.0 MHz #VBW 1.0 kHz Sweep 78.00 ms (1001 pts)

48 | 58
01
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Detector mode : Peak
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Polarity : Horizontal

CH High ( DSSS MODE )
BE Keysight Spectrum Analyzer - Swept SA =R ===
X RL | RF |soa bc | | | SENSE:INT] | ALIGN AUTO  [02:12:24PM Sep 05, 2018
[Start Freq 2.475000000 GHz | #Avg Type: Log-Pwr TRACE[17345 6 Frequency
PNO: Fast (50 Trig: Free Run Avg|Hold:>10/10 T |‘ 14
IFGain:Low #Atten: 20dB DET|P PANNN
Ref Offsot 352 dB Mkr1 2.483 500 GHz Auto Tune
19 dBidlv Ref 120.51 dBpV 60.844dBpv| |
CenterFreq
1 2.487500000 GHz|
10
StartFreq
an.5 //—' \ 2.475000000 GHz|
s / \ Stop Freq
7 T 7400 | 25500000000 GHz
705
J/ % y
o souibabtt g o Pt CF Step
o i mattrpinnfondl Wi st asd 2.500000 MHz|
Auto Man
50.5
05 Freq Offset|
0 Hz|
0.5
Start 2.47500 GHz Stop 2.50000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 100.0 ms (1001 pts)
MSG STATUS

Detector mode : Average

Polarity : Horizontal

CH High ( DSSS MODE )

BE Keysight Spectrum Analyzer - Swept SA ===
X RL | RF |soa bc | | | SENSE:INT] | ALIGN AUTO  [02:22:49PM Sep 05, 2018
[Start Freq 2.475000000 GHz | #Avg Type: RMS TRACE[11234 5 6 Frequency
PNO: Fast (50 Trig: Free Run Avg|Hold:>10/10 |‘ 14
IFGainLow #Atten: 20 dB peT|P PANNN
ot Offest 352 b Mkr1 2.483 500 GHZ] Auto Tune
jodaidiv__Ref 120.51 dBpv 50.097 dBuV|
og
m CenterFreq
10 2.487500000 GHz
P05
80.5 / \
/ \ StartFreq
8 / 2.475000000 GHz
E05 1 2
54.00 by’
e 4 L
05 Stop Freq
2500000000 GHz|
305
Start 2.47500 GHz Stop 2.50000 GHz CF Step
Res BW 1.0 MHz #VBW 1.0 kHz Sweep 19.53 ms (1001 pts) 2.500000 MHz
X FoRCTion o o fute Man
N f 2.483 500 GHz 50.097 dBuV
N f 2.494 150 GHz 52.342 dBuV FreqOffset
L | OHz
1
1 o

STATUS
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Polarity : Vertical

CH High ( DSSS MODE )
BE Keysight Spectrum Analyzer - Swept SA =R ===
X RL | RF |soa bc | | | SENSE:INT] | ALIGN AUTO  [02:02:41 PM Sep 05, 2018
[Start Freq 2.475000000 GHz | Avg Type: Log-Pwr TRACET12345 6 Frequency
PNO: Fast (50 Trig: Free Run Avg|Hold:>10/10 T |‘ 14
IFGain:Low Atten: 20 dB DET|P PANNN
Auto Tune
Ref Offset 352 dB Mkr1 2.483 500 GHz
19 dBidlv Ref 120.51 dBpV 65.278dBpv| |
CenterFreq
1 2.487500000 GHz
101
[\ StartFreq
ans / \ 2.475000000 GHz|
s / \ Stop Freq
7400 | 25500000000 GHz
0.5 1
b auin e I
a8 e Moy CF Step
LY IFPIPR R 2.500000 MHz|
Auto Man
505
Freq Offset|
405
0 Hz|
W05
Start 2.47500 GHz Stop 2.50000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 100.0 ms (1001 pts)
MSG STATUS

Detector mode : Average

Polarity : Vertical

CH High ( DSSS MODE )

BE Keysight Spectrum Analyzer - Swept SA ===
X RL | RF |soa bc | | | SENSE:INT] | ALIGN AUTO  [02:17:19PM Sep 05, 2018
[Start Freq 2.475000000 GHz | #Avg Type: RMS TRACE[11234 5 6 Frequency
PNO: Fast (50 Trig: Free Run Avg|Hold:>10/10 |‘ 14
IFGainLow #Atten: 20 dB peT|P PANNN
ot Offest 352 b Mkr1 2.483 500 GHZ] Auto Tune
jodaidiv__Ref 120.51 dBpv 50.878 dBuV|
og
m CenterFreq
10 2.487500000 GHz
P05
80.5 \
/ \ StartFreq
8 / 2.475000000 GHz
605 1 2
Q 54.00 by’
505
05 Stop Freq
2500000000 GHz|
305
Start 2.47500 GHz Stop 2.50000 GHz CF Step
Res BW 1.0 MHz #VBW 1.0 kHz Sweep 19.53 ms (1001 pts) 2.500000 MHz
X FoRCTion o o fute Man
N f 2.483 500 GHz 50.878 dBuV
N f 2.494 000 GHz 53.412 dBuV FreqOffset
L | OHz
1
1 o

STATUS
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9.7 POWERLINE CONDUCTED EMISSIONS

LIMITS

§ 15.207 (a) Except as shown in paragraph (b) and (c) this section, 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 kHz to 30 MHz shall not exceed the limits in the following
table, as measured using a 50 pH/50 ohms line impedance stabilization network (LISN).
Compliance with the provisions of this paragraph shall be based on the measurement of
the radio frequency voltage between each power line and ground at the power terminal.

The lower limit applies at the boundary between the frequency ranges.

Frequency of Emission (MHz) Conducted limit (dBpv)

Quasi-peak Average

0.15-05 66 to 56 56 to 46
05-5 56 46
5-30 60 50

TEST SETUP

POWERLINE of POWERLINE
PERIPHERALS of EUT

L.I.S.N. JL LISN. ——
120VAC

60Hz

120VAC
60Hz —

EUT &
PERIPHERALS

120VAC
60Hz

- ISOLATE SPECTRUM ANALYZER

TRANSFORMER [TEST RECEIVER

TEST PROCEDURE
The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and
80cm above the horizontal ground plane. The EUT IS CONFIGURED IN ACCORDANCE
WITH ANSI C63.10.
The resolution bandwidth is set to 9 kHz for both quasi-peak detection and average

detection measurements.
Line conducted data is recorded for both NEUTRAL and LINE.
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TEST RESULTS
No non-compliance noted.
Model No. PowerDot PD-02 Test Mode Charging
Environmental 0 Resolution
. 24.8C, 69% RH . 9 kHz
Conditions Bandwidth
Tested by Peter Chu
LINE
Data: 1
ggLeve! (dBuV) Date: 2018-08-16
70
[T
60
-H-\_"‘--\_
50 4
40}' ¥ Mll'm'uM
30 %Wﬂl” rﬁmt 5 4
2 MW‘MMW i .ujlﬁlm
3 i O T
A
10 T
0.15 0.5 1 2 5 10 20 30
Frequency (MHz)
Freq Reading LISN Cable Result Limit Owver Detector
Level Factor Lose Limit
MHZz dBuv dB dB dBuv dBuv dBuv
0.15 10.06 8.66 0.05 18.77 56.00 -37.23 Average
0.15 25.01 8.66 0.05 33.72 66.00 -32.28 QP
0.55 28.99 8.79 0.09 37.87 46.00 -8.13 Average
0.55 36.92 8.79 0.09 45.80 56.00 -10.20 QP
1.10 7.48 8.85 0.11 16.44  46.00 -29.56 Average
1.10 20.65 8.85 0.11 29.61 56.00 -26.39 QP
1.47 4.43 8.87 0.12 13.42  46.00 -32.58 Average
1.47 15.52 8.87 0.12 24.51 56.00 -31.49 QP
10.51 0.93 95.17 0.24 10.34 50.00 -39.66 Average
10.51 7.31 9.17 0.24 16.72 60.00 -43.28 QP
25.32 5.99 9.62 0.33 19.%4 50.00 -30.06 Average
25.32 15.02 9.62 0.33 24.97 60.00 -35.03 QP

REMARKS : 1. Level (dBuV) = Read Level (dBuV) + LISN Factor (dB) + Cable Loss (dB)
2. Over Limit value (dB) = Level (dBuV) — Limit Line (dBuV)
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Model No. PowerDot PD-02 Test Mode Charging
Environmental o Resolution
. 24.8C, 69% RH . 9 kHz
Conditions Bandwidth
Tested by Peter Chu
NEUTRAL
Data: 2
20 Level {dBuV) Date: 2018-08-16
70
H-\-‘-\-"\—\.
60 —
N
50
‘-\-"H_
4{}V ]ﬂln .
W\ Lo il
3004 ‘wmw | § w’&
2 1 Al T g e
i
10
0.15 0.5 1 2 5 10 20 30
Frequency (MHz)
Freq Reading TLISN Cable Result Limit Over Detector
Level Factor Lose Limit
MH= dBuVv dB dB dBuVv dBuV dBuVv
0.1¢ 16.82 8.&68 0.05 25.55 L5.25 -29.70 Average
0.1le 33.32 g.e8 0.05 42 .05 e5.25 -23.20 QP
0.56 28.66 8.81 0.09 37.56 46.00 —-8.44 Average
0.5¢6 32.88 g.81 0.09 41.78 56.00 -14.22 QP
1.09 16.35 8.87 0.11 25.33 4.00 -20.e7 Average
1.09 23.25 8.87 0.11 32.23 56.00 -23.77 QP
1.53 11.76 8.89 0.12 20.77 4.00 -25.23 Average
1.53 20.02 8.89 0.12 29.03 5£.00 -2&.97 op
10.29 1.13 9.17 0.24 10.54 50.00 -39.4¢ Average
10.29 8.43 9.17 0.24 17.84 &0.00 -42.1¢ QP
25.19 10.36 9.58 0.33 20.27 50.00 -29.73 RAverage
25.19 15.50 9.58 0.33 25.41 &0.00 -34.59 QP

REMARKS : 1. Level (dBuV) = Read Level (dBuV) + LISN Factor (dB) + Cable Loss (dB)
2. Over Limit value (dB) = Level (dBuV) — Limit Line (dBuV)
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10. ANTENNA REQUIREMENT

10.1 STANDARD APPLICABLE

For intentional device, according to FCC 47 CFR Section 15.203, an intentional radiator shall
be designed to ensure that no antenna other than that furnished by the responsible party
shall be used with the device.

And according to FCC 47 CFR Section 15.247 (b), if transmitting antennas of directional gain
greater than 6dBi are used, the power shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6dBi.

10.2 ANTENNA CONNECTED CONSTRUCTION

= ik 7 IR % 4 S F 75

PowerDot PCB Antenna -0.76dBi PowerDot PD-02

***End of Report***
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