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TEST SUMMARY
Test Item Clause Result
FCC ISEDC Remarks
Maximum Peak Conducted Section RSS 247 Issue 2 Pass -
Output Power 15.247(b) (3) Section 5.4 (d)
6 dB Bandwidth/DTS Section RSS 247 Issue 2, Pass
Bandwidth 15.247(a) (2) Section 5.2 (a) -
Maximum Power Spectral Section RSS 247 Issue 2, Pass -
Density 15.247(e) Section 5.2 (b)
Emissions in non-restricted Section RSS 247 Issue 2, Pass
frequency bands 15.247(d) Section 5.5 )
Sp;;‘g“FfeizfégsdBinmd'zSé?”S Section 15.209 | RSS-Gen Issue Pass ]
. /15.205 4,Section 8.9/8.10
Operation
Conducted Emissions on A.C , RSS-Gen )
Section 15.207 Pass

Power Lines

Issue 4 section 8.8
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1 GENERAL REMARKS

1.1 Complimentary Materials

All attachments are integral part of this test report. This applies especially to the following appendix:

Appendix 1: Test Setup Photo
Appendix 2: EUT External Photo

Appendix 3: EUT Internal Photo

Appendix 4: FCC Label and Label Location

Appendix 5: Block Diagram
Appendix 6: Specification of EUT
Appendix 7: Schematic Diagrams
Appendix 8: Bill of Material

Appendix 9: User Manual

Appendix 10: Maximum Permissible Exposure Information
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2 TEST SITES

2.1 Testing Facilities

TUV Rheinland (India) Private Limited
108 , Beside ISBR Business School,
Electronic city Phase |

Bangalore - 560 100.

2.2 List of Test and Measurement Instruments

Table 1: List of test and measurement instruments

Equipment Manufacturer Model Serial Calibration Periodicit Used for Test
quip Name Number Due Date y ltems
Spectrum Agilent E4407B | US41192772 | 13.02.2018 | Yearly | AAntenna- Port
Analyser Technologies Measurements
EMI Test Rohde & ESU 40 100288 | 24-10-2018 |  Yearly
Receiver Schwarz

Active loop Frankonia LAX-10 | LAX-10-800 | 13-04-2018 | Yearly
antenna

. Schwarzbeck
Biconical mess- VHBB-9124 | 154656 | 09-01-2018 |  Yearly
Antenna . / BBA-9106 .
elektronik Radiated
Spurious
- Schwarzbeck o
- - E
Log-Periodic mess- VUSLP- | 91118-111 | 10-01-2018 |  Yearly mission
Antenna . 9111B
elektronik
Broadband Frankonia HAX-18 | HAX18-802 | 16-03-2018 | Yearly
Horn Antenna
Semi
Anechoic Frankonia - - - -
Chamber
EMI Receiver | Rohde & ESR7 101133 | 16-01-2019 | Yearly
Schwarz
Rohde & AC Power line
LISN ENV 216 100022 05-09-2018 Yearly conducted
Schwarz AUt
emission
Pulse Limiter Rohde & ESH3-72 100811 | 10-08-2018 | Yearly
Schwarz
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3 GENERAL PRODUCT INFORMATION

3.1 Product Function and Intended Use

The PSoC 6 BLE Pioneer Kit enables you to evaluate and develop your applications using the PSoC 6
MCU with Bluetooth Low Energy (BLE) Connectivity.

3.2 Ratings and System Details

Table 2: Ratings and System Details

Operating Frequency Range

2402 MHz — 2480 MHz

No. of Channel

40

Radio Protocol

Bluetooth Low Energy

Supporting Data Rate

1 Mbps and 2 Mbps

Transmitted Power 3.6 dBm
Channel Spacing 2 MHz
Modulation GFSK
Number of antennas 1

Antenna Gain & Type

1.6dBi & PCB Antenna; Meandered
Inverted-F Antenna (MIFA)

Supply Voltage to Product

5V USB Powered

Environmental conditions

Opearting temperature is -40°C ~85°C



http://www.tuv.com/

Produkte
Products

www.tuv.com

A TUVRheinland®

Prufbericht - Nr.:
Test Report No.:

19660365 001

Seite 7 von 36
Page 7 of 36

3.3 Measurement Uncertainty:

Table 3: Measurement Uncertainty

Parameter Uncertainty

Occupied Channel Bandwidth 5 %

RF output power, conducted +1.5dB
Power Spectral Density, conducted +3 dB
Unwanted Emissions, conducted +3dB
All emissions, radiated +6 dB
Temperature +3 TC
Supply Voltages +3 %
Time 5 %
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4 TEST SET-UP AND OPERATION MODE

4.1 Principle of Configuration Selection

Transmission was enabled with highest possible duty cycle transmission on low, mid and high channel.

4.2 Test Operation and Test Software

TX - Continuously transmitting test signal with random data modulation (PN9 data) with maximal
power at highest, middle and lowest frequency channe.
Software Simulator used: "PSoC Programmer 3.27.0"

4.3 Special Accessories and Auxiliary Equipment
- Type-C USB cable

4.4 Countermeasures to achieve EMC Compliance
- None

45 Test modes —data rates and modulations

For Radiated spurious emissions, the tests were performed for both data rates(1Mbps and 2Mbps) and
results are reported in this report.

4.6 List of frequencies
Table 4: List of Center Frequiences

Frequency Channel Frequency
Band No. (MHz)
0 2402
1 2404
2 2406
3 2408
BLE (2.4- 18 2438
2.4835 GHz) 19 2440
20 2437
36 2474
37 2476
38 2478
39 2480

Note: Test Performed with default power setting i.e 4dBm
TUV Sample Identification number : 1803284176-5 (Conducted measurement)
1803284176-6 (Radiated measurement)
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5 TEST METHODOLOGY
5.1 Radiated Emission Test

The radiated emission measurement was performed according to the procedures in ANSI C63.10-
2013. The equipment under test (EUT) was placed at the middle of the 80 cm high turntable for below
1 GHz & 1.5 m height for above 1 GHz measurement, and the EUT is 3 meters far from the measuring
antenna. The turntable was rotated 360° for obtaining the maximum emission. The height of the
measuring antennas was scanned between 1 m and 4 m, and the antenna rotated to repeat the
measurements for both the horizontal and vertical antenna polarizations. Repeat the measurement
steps until the maximum emissions were obtained. The measurement above 1000 MHz was
performed by horn antenna, The measurement below 30 MHz was performed by loop antenna,
Measurement from 30 MHz to 200 MHz was performed by Baloon and Biconical Antenna, and
mesurement from 200 MHz to 1 GHz was performed by Log-Periodic Antenna.

The EUT was rotated around the X-, Y-, and Z-Axis and the results from worst case axis are recorded.

5.1.1 Test Setup Configuration

EUT

Jm test distance
H:‘ | > EMI-Receaiver

SRILE B}
\

Figure 1: Frequency Range 9 kHz- 30 MHz

Semi-anechoic

Pre-Amplifier Measuring Receiver /
Spectrum Analyzer

Figure 2: Frequency Range 30 MHz — 200 MHz
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Semi-anechoic Chamber
3m
| ‘ ~ - Measuring Receiver /
EUT I I ‘ Pre-Amplifier Spectrum Analyzer
[  Turntable
Ground Plane 1

Figure 3: Frequency Range 200 MHz - 1GHz

Semi-anechoic

EUT

Pre-Amplifier

Tumtakle

Ground

Figure 4: Frequency Range above 1 GHz

Measuring Receiver
Spectrum Analyzer

/
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6 TEST RESULTS

6.1 Maximum Peak Conducted Output Power

Result

Test Specification

Measurement

Bandwidth
Detector

Requirement

EUT

FCC part 15 Subpart C 15.247 (b)(3)

RSS 247 Issue 2, Section 5.4 (d)

1 MHz
Peak

<1W (30 dBm)

Test results:

Note:

10 dB attenuator

Pass

Spectrum Analyzer

Measurements were made as per section 9.1.1 in KDB 558074 D01 DTS Measurement Guidance v04.

10 dB attenuator + 0.5 dB Cable loss = 10.5 dB offset is considered in below results

Table 5: Maximum peak conducted output power verified Test Results

Data Rate F(r:ehqatjnennec!y Output Power Limit
(Mbps) (GHz) (dBm) (dBm)
2.402 2.771 30
1 2.440 3.296 30
2.480 3.584 30
2.402 2.752 30
2 2.440 3.298 30
2.480 3.603 30
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Ref 14.5 dBm

Atten 15 dB

Mkr1 2.402017 GHz I
2.771 dBm

Peak
Log

5]

10
dB/

Offst |

10.5

dB

M1 52
53 FC

Center 2.402 GHz
#Res BW 1 MHz

#/BW 3 MHz

Span 3 MHz
Sweep 9.99 ms (1000 pts)

Date rate: 1 Mbps

Channel Low : 2.402 GHz

Ref 14.5 dBm

Atten 15 dB

Mkr1 2.440026 GHz
3.296 dBm

Peak
Log

I

10

dB/ ]

||

Offst
10.5

dB

M1 52
53 FC

Center 2.44 GHz
#Res BW 1 MHz

#/BW 3 MHz

Span 3 MHz
Sweep 9.99 ms (1000 pts)

Date rate: 1 Mbps

Channel Mid : 2.440 GHz
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Ref 14.5 dBm

Atten 15 dB

Mkr1 2.480050 GHz
3.584 dBm

Peak
Log

+ 37

10
dB/

Offst
10.5

dB

M1 52
53 FC

Center 2.48 GHz

#Res BW 1 MHz

#/BW 3 MHz

Span 3 MHz
Sweep 9.99 ms (1000 pts)

Date rate: 1 Mbps

Channel High : 2.480 GHz

Ref 14.5 dBm

Atten 15 dB

Mkr1 2.402044 GHz |
2.752 dBm

Peak
Log

10
dB/

Offst
10.5

dB

M1 52
53 FC

Center 2.402 GHz
#Res BW 1 MHz

#/BW 3 MHz

Span 3 MHz
Sweep 9.99 ms (1000 pts)

Date rate: 2 Mbps

Channel Low : 2.402 GHz
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Ref 14.5 dBm Atten 15 dB

Mki1 2.440017 GHz |
3.298 dBm

Peak
Log

10 L

dB/

Ofist
10.5

dB

M1 52
53 FC

Center 2.44 GHz
#Res BW 1 MHz

Span 3 MHz

#/BW 3 MHz Sweep 9.99 ms (1000 pts)

Date rate: 2 Mbps

Channel Mid : 2.440 GHz

Ref 14.5 dBm

Atten 15 dB

Mkr1 2.480011 GHz |
3.603 dBm

Peak
Log

=

10 e
dB/

Offst
10.5

dB

M1 52
53 FC

Center 2.48 GHz
#Res BW 1 MHz

Span 3 MHz

#VBW 3 MHz Sweep 9.99 ms (1000 pts)

Date rate: 2 Mbps

Channel High : 2.480 GHz



http://www.tuv.com/

Produkte
Products

www.tuv.com

A TUVRheinland®

Prufbericht - Nr.:
Test Report No.:

19660365 001

Seite 15 von 36
Page 15 of 36

6.2 Maximum Power Spectral Density

Result

Test Specification

Detector Function
Port of testing
Requirement

Test Method:

Pass

FCC Part 15 Subpart C Section 15.247 (e)

RSS 247 Issue 2, Section 5.2 (b)

Peak

Antenna port
For digitally modulated systems, the power spectral
density conducted from the intentional radiator to the
antenna shall not be greater than 8 dBm.

EUT

Test results:

10 dB attenuator

Spectrum Analyzer

Note: Measurements were made as per section 10.2 in KDB 558074 D01 DTS Measurement Guidance v04.

10 dB attenuator + 0.5 dB Cable loss = 10.5 dB offset is considered in below results

Table 6: Maximum power spectral density verified Test Results

Data Rate F?ehqehnennecly Total PSD Limit
(Mbps) (GHz) (dBm) (dBm)
2.402 2.972 8
1 2.440 2.967 8
2.480 2.842 8
2.402 2.958 8
2 2.440 2.961 8
2.480 2.828 8
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Mkr1 2.4020015 GHz

Ref 15.5 dBm Atten 15 dB 2.972 dBm

Peak
Log

10
dB/ e

e

Offst
10.5

dB

M1 52
53 FC

Center 2.402 GHz

#Res BW 100 kHz

Span 1 MHz
#VBW 300 kHz Sweep 9.99 ms (1000 pts)

Date rate: 1 Mbps

Channel Low : 2.402 GHz

Mkr1 2.4400005 GHz

Ref 15.5 dBm Atten 15 dB 2.967 dBm

Peak
Log

10
|
dB/ =

—

Offst
10.5

dB

M1 52
53 FC

Center 2.44 GHz
#Res BW 100 kHz

Span 1 MHz
#VBW 300 kHz Sweep 9.99 ms (1000 pts)

Date rate: 1 Mbps

Channel Mid : 2.440 GHz
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Mkr1 2.4800005 GHz

Ref 20 dBm Atten 20 dB 2.842 dBm
Peak
Log
10
dB/ — —— e \“‘
Offst
105 | [
dB
M1 S2
53 FC

AA
Center 2.48 GHz Span 1 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Date rate: 1 Mbps Channel High : 2.480 GHz

Ref 20 dBm

Mkr1 2.4020010 GHz |

Atten 20 dB

2.958 dBm

Peak
Log

10
dB/

Offst
10.5

dB

M1 52
53 FC

Center 2.402 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 2 MHz

Sweep 9.99 ms (1000 pts)

Date rate: 2 Mbps

Channel Low

. 2.402 GHz
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Ref 20 dBm

Mkr1 2.4400010 GHz

Atten 20 dB 2.961 dBm

Peak
Log

10
dB/

Offst
10.5 1

]

M1 52
53 FC

Center 2.44 GHz
#Res BW 100 kHz

Span 2 MHz
#VBW 300 kHz Sweep 9.99 ms (1000 pts)

Date rate: 2 Mbps Channel Mid : 2.440 GHz
Mkr1 2.4800110 GHz !

Ref 14.5 dBm Atten 15 dB 2.328 dBm
Peak
Log B
10 P
dB/ P/'"“‘*"’*‘"‘-.f-‘ "\_.w—a.r"r‘-\h
offst |~ ST
10.5 -
dB
M1 S2
$3 FC

AA
Center 2.48 GHz Span 2 MHz

#Res BW 100 kHz

#/BW 300 kHz Sweep 9.99 ms (1000 pts)

Date rate: 2 Mbps

Channel High : 2.480 GHz
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6.3 DTS Bandwidth

Result

Test Specification

Detector
Port of testing

Requirement

Test Method:

EUT

Pass

FCC part 15 Subpart C Section 15.247 (a)(2)
RSS 247 Issue 2, Section 5.2 (a)

Peak

Antenna Port

The minimum 6 dB bandwidth shall be at least 500 kHz.

Test results:

Note:

10 dB attenuator

Spectrum Analyzer

Measurements were made as per section 8.1, 8.2 in KDB 558074 D01 DTS Measurement Guidance v04.

10 dB attenuator + 0.5 dB Cable loss = 10.5 dB offset is considered in below result

Table 7: DTS Bandwidth verified Test Results

Data Rate F(r:ehqatjnennecly 6dB Bandwidth 99% OBW

(Mbps) (GHz) (MHz) (MHz)
2.402 0.726 1.072

1 2.440 0.713 1.074
2.480 0.718 1.077

2.402 1.181 2.056

2 2.440 1.185 2.059
2.480 1.161 2.054
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Ch Freg 2402 GHz Trig  Free
Occupied Bandwidth
Mkr1 2.4020160 GHz
Ref 9.5 dBm Atten 10 dB 2.614 dBm
#Peak e,
Log & w0
10 P i —
dB/
Offst
10.5
dB
Center 2.402 GHz Span 2 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts
Occupied Bandwidth Occ BW % Pwr 99.00 %
1.0725 MHz xdB 50045
Transmit Freq Error 1.920 kHz
% dB Bandwidth 726.323 kHz

Date rate: 1 Mbps

Channel Low : 2.402 GHz

Ch Freg 2.44 GHz Trig  Free
Occupied Bandwidth
Mkr1 2.4400130 GHz
Ref 9.5 dBm Atten 10 dB 3.121 dBm
#Peak B, L,
Log = m"\-.__“
10 T e
dBf
Offst
10.5
dB
Center 2.44 GHz Span 2 MHz
#Res BUW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts]
Occupied Bandwidth Occ BW % Puwr 99.00 %
1.0746 MHz xdB 50048
Transmit Freq Error 4.590 kHz
x dB Bandwidth 713.920 kHz

Date rate: 1 Mbps

Channel Mid : 2.440 GHz
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Ch Freg

Occupied Bandwidth

2.48 GHz

Trig Free

Mkr1 2.4800070 GHz

Ref 9.5 dBm Atten 10 dB 3.438 dBm

#Peak _...-«—-._.._.—..—-:L'z-w-.—......r-ﬂ-ﬂ-‘

10 — e —

dBf

Offst

10.5

dB

Center 2.48 GHz Span 2 MHz

#Res BW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts]
Occupied Bandwidth Occ BW % Puwr 99.00 %

1.0773 MHz xdB 50048

Transmit Freq Error 4396 kHz
x dB Bandwidth 718.522 kHz

Date rate: 1 Mbps Channel High : 2.480 GHz

Ch Freq

Occupied Bandwidth

2.402 GHz

Trig  Free

Mkr1 2.402002 GHz

Ref 9.5 dBm Atten 10 dB 2.537 dBm
#Peak e K3 -
&
Log —H &
10 S
[+ 1= Y
Offst
10.5
dB
Center 2.402 GHz Span 3 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts
Occupied Bandwidth Occ BW % Puwr 99.00 %
2.0567 MHz xdB 50045
Transmit Freq Error 4944 kHz
x dB Bandwidth 1.181 MHz

Date rate: 2 Mbps

Channel low : 2.402 GHz
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Ch Freg 244 GHz Trig  Free

Occupied Bandwidth

Mkr1 2.439998 GHz

Ref 9.5 dBm Atten 10 dB 3.134 dBm
#Peak I m"'-t__,
o P A
dBl S|
Offst
10.5
dB
Center 2.44 GHz Span 3 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts
Occupied Bandwidth Oce BW % Pwr 99.00 %
2.0591 MHz xdB 50048
Transmit Freq Error 5.692 kHz
% dB Bandwidth 1.185 MHz

Date rate: 2 Mbps Channel mid : 2.440 GHz

Ch Freq 248 GHz Trig  Free

Occupied Bandwidih

Mkr1 2.479998 GHz

Ref 9.5 dBm Atten 10 dB 3.403 dBm

#Peak — g

:—:}3‘9 “""9 1 9“\-\

dBl |7 |

Offst

10.5

dB

Center 2.48 GHz Span 3 MHz

#Res BW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts
Occupied Bandwidth Occ BW % Pwr 99.00 %

2.0546 MHz xdB 50048

Transmit Freq Error 5.504 kHz
% dB Bandwidth 1.161 MH=z

Date rate: 2 Mbps Channel high : 2.480 GHz



http://www.tuv.com/

Produkte
Products

www.tuv.com

A TUVRheinland®

Prufbericht - Nr.:
Test Report No.:

19660365 001

Seite 23 von 36
Page 23 of 36

6.4 Emissions in non-restricted frequency bands and Conducted
spurious Emission

Result

Test Specification

Detector Function
Port of testing
Requirement

Test Method:

FCC Part 15 Subpart C Section 15.247 (d)
RSS 247 Issue 2, Section 5.5

Peak

Antenna port

In any 100kHz bandwidth outside the frequency band in which
the spread spectrum or digitally modulated intentional radiator is
operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20dB below that in the
100kHz bandwidth within the band that contains the highest level
of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates
compliance with the peak conducted power limits.

EUT

Test results:

Note:

10 dB attenuator

Pass

Spectrum Analyzer

Measurements were made as per section 11.2, 11.3 in KDB 558074 D01 DTS Measurement Guidance v04.

10 dB attenuator + 0.5 dB Cable loss = 10.5 dB offset is considered in below result

Table 8: Verified Test Results of Emissions in non-restricted frequency bands

Value at Band Edge
Data Rate Channel Reference | Band Edge Limit
(Mbps) Frequency Value B Value A~B (dBc)
p (MHz2) Frequency Value A (dBm) (dBc)
(MHz) (dBm)
2402 2400 -43.18 2.97 46.15 20
1
2480 2483.50 -47.35 2.97 50.32 20
2402 2400 -29.84 2.96 32.80 20
2
2480 2483.50 -46.60 2.96 49.56 20
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Ref 15.5 dBm

Mkr1 2.4020015 GHz

Atten 15 dB

2.972 dBm

Peak
Log

10

dB/ e

e

Offst
10.5

dB

M1 52

53 FC

Center 2.402 GHz
#Res BW 100 kHz

Span 1 MHz

#VBW 300 kHz Sweep 9.99 ms (1000 pts)

Reference Level Plot : 1 Mbps

Ref 20 dBm

Mkr1 2.4400010 GHz

Atten 20 dB

2.961 dBm

Peak
Log

10
dB/

Offst
10.5 |

dB

M1 52

53 FC

Center 2.44 GHz

#Res BW 100 kHz

Span 2 MHz

#VBW 300 kHz Sweep 9.99 ms (1000 pts)

Reference Level Plot : 2 Mbps
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Test Report No.: 19660365 001
Mkr3 2.40200 GHz |
Ref 20.5 dBm Atten 20 dB 2.728 dBm
Peak
Log :
10 3{
dB/ J 4
Offst L
10.5 I
dB = ll
" N
Start 2.38 GHz Stop 2.415 GHz
#Res BW 100 kHz #V/BW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type ¥ Axis Amplitude
1 1) Freq 239000 GHz -48.06 dBm
2 1) Freq 2.40000 GHz -43.18 dBm
3 1) Freq 2.40200 GHz 2728 dBm
Date rate: 1 Mbps Channel mid : 2402 MHz
Ref 20.5 dBm Atten 20 dB
Peak
Log
10 IPE«\
ot (]
Offst
105 FER"
dB f \.‘
. it g
Start 2.47 GHz Stop 2.49 GHz
#Res BW 100 kHz #V/BW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type ¥ Axis Amplitude
1 1) Freq 2480030 GHz 2.801 dBm
2 1) Freq 2 483500 GHz -47.35 dBm

Date rate: 1 Mbps

Channel high : 2480 MHz
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|
Ref 20.5 dBm Atten 20 dB
Peak
L 2
10 2
il
dB/
Offst ) “‘\
10.5 H ‘%
dB 1
" ¥ .. M \"‘4-. o I
Start 2.385 GHz Stop 2.41 GHz
#Res BW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 ) Freq 2.402017 GHz 2,858 dBm
2 ) Freg 2.380000 GHz 48,92 dBm
3 ) Freq 2.400000 GHz -29.84 dBm

Date rate: 2 Mbps

Channel low : 2402 MHz

I
Ref 20.5 dBm Atten 20 dB
Peak
Log >
o I
dB/
Offst [l
105 / h
dB N ¥ \
e T N
Start 2.47 GHz Stop 2.49 GHz
#Res BW 100 kHz #V/BW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 L] Freq 2 480010 GHz 3.946 dBm
2 [0 Freg 2483500 GHz -48.8 dBm

Date rate: 2 Mbps

Channel low — 2480 MHz
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Test results: Conducted spurious emission test performed on 1 Mbps low channel

Ref 16.5 dBm

Atten 20 dB

Mkr1 597.0 MHz
49.06 dBm

Peak
Log

10
dB/

Offst
10.5

dB

M1 52

po iy PR z*.... b FRAERTEN TERSRpR el

33 FC

PRI Y ik

Start 30 MHz

#Res BW 100 kHz

Stop 1 GHz

#VBW 300 kHz  Sweep 100.5 ms (1000 pts)

30MHz to 1GHz Spurious Emissions

Mkrd 9.608 GHz
Ref 16.5 dBm Atten 20 dB -42.56 dBm
Peak 1
Log
10
dB/
Offst
10.5 = 5
dB e ? N Wl Loal o PP TR—
. it | s, et Ly
Start 1 GHz Stop 18 GHz
#Res BW 1 MHz #/BW 3 MHz Sweep 85 ms (1000 pts)
Marker Trace Type ¥ Axis Amplitude
1 (4] Freq 2.395 GHz 3.053 dBm
2 ) Freq 4804 GHz -37 48 dBm
2 4] Freg 7.206 GHz -40.08 dBm
4 4] Freg 9.808 GHz -42.58 dBm

Frequency range: 1GHz to 18GHz
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Mkr2 21.982 GHz
Ref 16.5 dBm Atten 20 dB -38.62 dBm
Peak
Log
10
dB/
Offst
10.5 z 1
dB A o N i Mwmuﬁ“ﬂw
Start 18 GHz Stop 26.5 GHz
#Res BW 1 MHz #/BW 3 MHz Sweep 85 ms (1000 pts)
Marker Trace Type ¥ Axis Amplitude
1 1) Freq 25.138 GHz -36.82 dBm
2 1 Freq 21.882 GHz -38.62 dBm

Frequency range:18GHz to 26.5GHz
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6.5 Spurious Radiated Emissions & Restricted Bands of Operation

Result

Test Specification

Test Method
Measurement Location
Measuring Distance
Detector

Requirement

Table 9: Transmitter limits for Radiated emission

Pass

FCC part 15 Subpart C Section 15.247 (d)/(15.209 & 15.205) RSS-
Gen Issue 4,Section 8.9/8.10

ANSI C 63.10 - 2013

Semi Anechoic Chamber

3m

QP for frequency below 1 GHz, average for frequency above 1 GHz
As per the limits mentioned in the below table

Frequency Field strength Field strength Distance of
(MHz) (uv/m) (dBuV/m) Measurement (m)
0.009 — 0.490 2400/F(kHz) 48.50 — 13.80 300*
0.490 - 1.705 24000/F(kHz) 33.80 - 23.00 30*
1.705 -30 30 29.54 30*
30-88 100 40.0 3
88-216 150 435 3
216-960 200 46.0 3
Above 960 500 54.0 3

Remark: * The limit shows in the table above of frequency range 0.009 — 0.490, 0.490 — 1.705 MHz and
1.705-30MHz is at 300 meter, 30 meter and 30 meter range respectively, which corresponds to 128.51 —
93.80, 73.80 — 62.96 and 69.54 dBuV/m at 3m range by extrapolation calculation and the measurement of
loop antenna.

The emission limits shown in the above table are based on measurements employing a CISPR quasi-

peak detector except for the frequency bands 9-90 kHz, 110-490 kHz and above 1000 MHz Radiated
emission limits in these three bands are based on measurements employing an average detector.

Test Conditions:

Supply Voltage: 5V DC (USB Powered)

Environmental conditions:

Temperature: +23.5 °C RH: 54 %
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Test results:

No emissions found in frequency range 9 kHz to 1 GHz.

Test results for frequencies in the range 1 GHz - 26.5 GHz

Table 10: Spurious Radiated Emissions & Restricted Bands of Operationn Test Results

Measured
Data Channel Frequency Emission Limit Margin
Rate Frequency | Polarization Level
(Mbps) | (MHz) (MHZ) | (gBpvim) | @BRV/M) | (dB)

2390(Pk) 42.48 74 -31.52
2390(Av) 27.54 54 -26.46

2402(Pk) 92.43 * *

] 2402(Av) 91.63 * *

Vertical
4804(Pk) 46.04 74 -27.96
4804(Av) 32.58 54 -21.42
7206(Pk) 48.93 74 -25.07
7206(Av) 35.64 54 -18.36
2402

2390(Pk) 46.19 74 -27.81
2390(Av) 28.29 54 -25.71

2402(Pk) 97.94 * *

) 2402(Av) 96.00 * *

Horizontal

4804(Pk) 45.92 74 -28.08
1 4804(Av) 32.54 54 -21.46
7206(Pk) 49.48 74 -24.52
7206(Av) 35.64 54 -18.36

2440(Pk) 92.68 * *

2440(Av) 89.76 * *
) 4880(Pk) 46.91 74 -27.09

Vertical
4880(Av) 34.05 54 -19.95
7320(Pk) 49.34 74 -24.66
7320(Av) 36.10 54 -17.90
2440

2440(Pk) 99.99 * *

2440(Av) 96.72 * *
i 4880(Pk) 47.86 74 -26.14

Horizontal

4880(Av) 37.03 54 -16.97
7320(Pk) 49.72 74 -24.28
7320(Av) 36.17 54 -17.83

Note:

Pk: Peak Detector
Av: Average Detector
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b Measured
ata Channel o Frequenc Emission Limit Margin
Rate Frequency | Polarization N y 9
(Mbps) (MH2) (MHz) Level (dBpVv/m) (dB)
(dBuv/m)
2483.5(Pk) 54.92 74 -19.08
2483.5(Av) 32.64 54 -21.36
2480(PK) 94.36 * *
Vertical 2480(Av) 93.65 * *
4960(Pk) 46.78 74 -27.22
4960(Av) 34.51 54 -19.49
7440(PK) 50.59 74 -23.41
7440(Av) 36.73 54 -17.27
1 2480 2483.5(Pk) 63.28 74 -10.72
2483.5(Av) 39.82 54 -14.18
2480(Pk) 102.13 * *
Horizontal 2480(Av) 101.03 * *
4960(Pk) 48.62 74 -25.38
4960(Av) 39.30 54 -14.70
7440(PK) 49.44 74 -24.56
7440(Av) 36.74 54 -17.26
2390(Pk) 41.54 74 -32.46
2390(Av) 25.82 54 -28.18
2402(PK) 92.60 * *
Vertical 2402(Av) 89.17 * *
4804(Pk) 46.82 74 -27.18
4804(Av) 33.91 54 -20.09
7206(Pk) 50.11 74 -23.89
2402 7206(Av) 35.64 54 -18.36
2390(PK) 46.41 74 -27.59
2390(Av) 32.78 54 -21.22
2402(PK) 97.91 * *
Horizontal 2402(Av) 95.01 * *
4804(Pk) 47.28 74 -26.72
5 4804(Av) 34.74 54 -19.26
7206(PK) 48.23 74 -25.77
7206(Av) 36.07 54 -17.93
2440(PK) 93.22 * *
2440(Av) 90.48 * *
Vertical 4880(PK) 46.79 74 -27.21
4880(Av) 34.06 54 -19.94
7320(PK) 51.62 74 -22.38
7320(Av) 38.74 54 -15.26
2440 2440(PK) 99.82 * *
2440(Av) 98.96 * *
Horizontal 4880(PK) 48.27 74 -25.73
4880(Av) 35.73 54 -18.27
7320(PK) 50.74 74 -23.26
7320(Av) 37.74 54 -16.26

Note:

Pk: Peak Detector
Av: Average Detector
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D Measured
ata Channel S _ :
Rate Frequenc Polarization Frequency | Emission Limit Margin
(Mbps) (,?AHZ) y (MHz) Level | (dBuv/m) | (dB)
(dBuv/m)

2483.5(Pk) 54.62 74 -19.38
2483.5(Av) 34.69 54 -19.31

2480(Pk) 94.66 * *

) 2480(Av) 91.14 * *

Vertical
4960(Pk) 46.59 74 -27.41
4960(Av) 3341 54 -20.59
7440(PK) 50.99 74 -23.01
7440(Av) 38.66 54 -15.34
2 2480

2483.5(Pk) 63.21 74 -10.79
2483.5(Av) 41.21 54 -12.79

2480(PK) 102.2 * *

. 2480(Av) 99.30 * *

Horizontal

4960(Pk) 46.48 74 -27.52
4960(Av) 34.47 54 -19.53
7440(Pk) 50.79 74 -23.21
7440(Av) 38.32 54 -15.68

Note:

Pk: Peak Detector
Av: Average Detector
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6.6 Conducted Spurious Emission Test on AC Power Line

Result

Test Specification . FCC Part 15 Section 15.207
RSS-Gen Issue 4 section 8.8

Test Method . ANSI C63.10-2013

Testing Location . Screened room

Measurement Bandwidth : 9kHz

Frequency Range : 150kHz — 30MHz

Supply Voltage : 110VAC,60Hz

Limits: FCC Part 15 section 15.207 and RSS-Gen Issue 4 section 8.8

Pass

Frequency of QP Limit AV Limit
emission
(MHz) (dBuv) (dBuV/m)
0.15-0.5 66 — 56* 56 — 46*
0.5-5 56 46
5-30 60 50

* Decreases with the logarithm of the frequency
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Stop 30.0 MHz

-159.18
-22.85
-23.02
-23.45
-24.90
-25.66
-26.60
-27.58
-27.97
-29.590
-29.93
-30.83
-34.77
-356.29
-36.32
-38.03

Average
Average
Cuasi Peak
Average
Average
Average
Average

Cuasi Peak
Average

Cuasi Peak
Average

20.0 ms 10.0 dB 30.0 4B INPIUT1
Cuasi Peak
Cuas=si Peak
Cuas=si Peak
Puasi Peak
Cuas=si Peak

9.0 kH=z

Line: Graph

LIN
EMV216_Line
10s=
6.0 dB
25
45.58
38.39
pz.s8
27.43
31.10
27.71
27.44
18.42
22.03
26.10
30.07
29.17
15.23
23.71
13.68
21.97

Trace 1: Max Peak Trace 2. Average
4.000 kH=z

150.000000000 kHz
30.000000000 MHz

30.000 MH=

1 174.000000000 kHz
1 266.000000000 kH=
4 .538000000 MH=
4.582000000 MH=
5.546000000 MH=
5.474000000 MH=
6.542000000 MH=
11.3206000000 MH=
11.090000000 MH=
13.250000000 MH=
13.114000000 MH=

2
2 278.000000000 kHz

1
2 206.000000000 kHz
2 190.000000000 kH=
2 &02.000000000 kH=
2
1 &06.000000000 kH=
1
1
2
1

2

150.000 kH=
1

Start 150.0 kHz

Scan Table
Scan Start
Scan Stop
Scan Type
Transducer
Detector
Final Results
Meas Time
Margin

Peaks
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Scan O1Pk Clrw@2av Clrw

48.81 dBpV¥
174.000 kHz

Stop 30.0 MHz

Start 150.0 kHz

Neutral: Graph

Scan Table

150.000000000 kHz

Scan Start
Scan Stop
Scan Type
Transducer

Detector

30.000000000 MHz

LIM

ENV216_Neutral

Trace 1: Max Peak Trace 2: Average

20.0 ma 10.0 4B 30.0 4B INPUT1

30.000 MH= 4.000 kHz 9.0 kHz

150.000 kH=z

Final Results

10s
6.0 dB

Meas Time

Margin
Peaks

45.15 Quasi Peak -19.62

1 174.000000000 kH=
1 270.000000000 kH=

2

Juasi Peak -23.67

37.45
21.62
24,73
28.82
2e.41

17.92

-24.38

Bverage
Bverage

QJuas=si Peak

4.506000000 MH=

-26.03

2 282.000000000 kH=

-27.18

4.602000000 MH=
2 194000000000 kH=
2 €06.000000000 kH=
1 490.000000000 kH=
1 350.000000000 kH=

2

-27.45

Bverage
Bverage

Jua=si Peak

-2g.08

-29.22

26.805

Jua=si Peak -29.29

29.67
19.77

-30.23

Bverage
Bverage

Jua=si Peak

5.594000000 MH=

-31.35

14.82

2 450.000000000 kH=
1 &22.000000000 kH=

1
2
2
1
1

-31l.8B2

24.18
27.77

16.12

-32.23

Jua=si Peak

5.57T0000000 MH=
B.146000000 MH=
11.330000000 MH=z=

-33.B8

Bverages
Bverages

Cuasi Peak

-37.62

12.38
21.60

-38.40

8.250000000 MH=
11.238000000 MH=

-41.57

Jua=si Peak

18.43
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