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1. ATTESTATION OF TEST RESULTS
COMPANY NAME: SRAM LLC
1000 W Fulton Market 4™ Floor
Chicago, IL 60607, United States
EUT DESCRIPTION: Bicycle Power Meter
MODEL.: 65501

SERIAL NUMBER: Conducted: AG047078
Radiated: AG048750

DATE TESTED: SEPTEMBER 28, 2020 - OCTOBER 6, 2020

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
ISED RSS-210 Issue 10 Complies
ISED RSS-GEN Issue 5 Complies

UL Verification Services Inc. tested the above equipment in accordance with the requirements
set forth in the above standards. The test results show that the equipment tested is capable of
demonstrating compliance with the requirements as documented in this report.

The results documented in this report apply only to the tested sample, under the conditions and
modes of operation as described herein. It is the manufacturer's responsibility to assure that
additional production units of this model are manufactured with identical electrical and
mechanical components. All samples tested were in good operating condition throughout the
entire test program. Measurement Uncertainties are published for informational purposes only
and were not taken into account unless noted otherwise.

This document may not be altered or revised in any way unless done so by UL Verification
Services Inc. and all revisions are duly noted in the revisions section. Any alteration of this
document not carried out by UL Verification Services Inc. will constitute fraud and shall nullify
the document. This report must not be used by the client to claim product certification,
approval, or endorsement by NVLAP, NIST, any agency of the Federal Government, or any
agency of the U.S. government.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.10-2013, KDB 414788 D01 Radiated Test Site v01r01, ISED
RSS-GEN Issue 5 and ISED RSS-210 Issue 10.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266
Benicia Street, and 47658 Kato Road, Fremont, California, USA. Line conducted emissions
were measured at 47658 Kato RD address. The following table identifies which facilities were
utilized for radiated emission measurements documented in this report. Specific facilities are
also identified in the test results sections.

47173 Benicia Street 47266 Benicia Street 47658 Kato Rd
[0 Chamber A [0 Chamber D 0 Chamber |

[0 Chamber B [0 Chamber E O ChamberJ

[0 Chamber C [0 Chamber F Chamber K

[0 Chamber G 0 Chamber L

0 Chamber H 0 Chamber M

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
Chambers above are covered under Industry Canada company address and respective code:
2324A.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0
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4. DECISION RULES AND MEASUREMENT UNCERTAINTY
4.1. METROLOGICAL TRACEABILITY

All test and measuring equipment utilized to perform the tests documented in this report are
calibrated on a regular basis, with a maximum time between calibrations of one year or the
manufacturers’ recommendation, whichever is less, and where applicable is traceable to
recognized national standards.

4.2. DECISION RULES
The Decision Rule is based on Simple Acceptance in accordance with ISO Guide 98-4:2012
Clause 8.2. (Measurement uncertainty is not taken into account when stating conformity with a
specified requirement.)

4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER ULab
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.39dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.07dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 2.52 dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 4.88 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4.24 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 4.37 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.17 dB

Uncertainty figures are valid to a confidence level of 95%.

4.4, SAMPLE CALCULATION

RADIATED EMISSIONS

Where relevant, the following sample calculation is provided:

Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) + Cable
Loss (dB) — Preamp Gain (dB)

36.5dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

Final Voltage (dBuV) = Measured Voltage (dBuV) + Cable Loss (dB) + Limiter Factor (dB) +
LISN Insertion Loss.

36.5dBuV + 0dB +10.1 dB+ 0 dB =46.6 dBuV
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5. EQUIPMENT UNDER TEST

5.1. EUT DESCRIPTION

The EUT is a Power Meter with BLE, AIREA, and ANT+ Radios.

5.2. MAXIMUM FUNDAMENTAL FIELD STRENGTH

The transmitter has a maximum fundamental field strength as follows:

Frequency Range Pealdls e g B e Distance
d (Ml—i/z) 9 Mode Strength Strength m)
(dBuVv/m) (dBuVv/m)
2405 - 2475 ANT+ 106.56 92.58 3.00
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a ceramic chip antenna, with a maximum gain of 1.40 dBi.
5.4. SOFTWARE AND FIRMWARE

The EUT firmware installed during testing was version B-1.0.

The test utility software used during testing was nRF Connect version 3.3.0.

5.5. WORST-CASE CONFIGURATION AND MODE

Radiated emissions below 1GHz and above 18GHz were performed with the EUT set to
transmit at the channel with highest output power as worst-case scenario.

Band edge and radiated emissions between 1GHz and 18GHz were performed with the EUT set
to transmit at the highest power on low, middle and high channels.

The fundamental of the EUT was investigated in two orthogonal orientations Horizontal, and

Vertical, it was determined that Horizontal orientation was worst-case orientation; therefore, all
final radiated testing was performed with the EUT in Horizontal orientation.
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer Model Serial Number
Laptop Lenovo T450s PCO044FTD
AC/DC Adapter Lenovo ADLX45NCC2A N/A
USB Dongle Segger E204460 680435024
DC Power Supply Kenwood Corporation PA36-3A 7060074
I/O CABLES (CONDUCTED EMISSIONS)
I/O CABLE LIST
# of Cable
ngle Port Identical Co_r|1_negtor C_Zrablee Length Remarks
‘ Ports yp yp (m)
1 AC 1 AC Unshielded 15 AC Main to DC
Supply, to Analyzer
2 DC 1 DC Unshielded 0.5 Power Supply to EUT
3 AnFt)(ce)rrltn a 1 SMA Unshielded 0.5 EUT to Analyzer
I/O CABLES (RADIATED EMISSIONS)
I/O CABLE LIST
# of Cable
Cﬁgle Port Identical Co_r|1_negtor (_Jrablee Length Remarks
‘ Ports yp yp (m)
1 AC 1 AC Unshielded 15 AC Main to DC
Supply
2 DC 1 DC Unshielded 0.5 Power Supply to EUT
TEST SETUP

For the purposes of testing, the EUT is connected to a 1.5V DC Power supply for radiated
emissions above 1GHz. The EUT is normally powered by a AAA lithium battery at 1.5V. For
radiated emissions below 1GHz, the EUT is battery powered.
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SETUP DIAGRAM FOR CONDUCTED TESTS

Spectrum Analyzer

E U T DC Power Supply

AC MAINS
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SETUP DIAGRAM FOR RADIATED TESTS

Remote

Radiated

EUT . Spectrurm Analyzer

2

AC MAIN
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6. MEASUREMENT METHOD

On Time and Duty Cycle: ANSI C63.10-2013 Section 11.6

Occupied BW (20dB): ANSI C63.10-2013 Section 6.9.2

Radiated Spurious Emissions 30-1000MHz: ANSI C63.10-2013 Section 6.3 and 6.5

Radiated Spurious Emissions above 1GHz: ANSI C63.10-2013 Section 6.3 and 6.6

Radiated Spurious Emissions Below 30MHz: ANSI C63.10-2013 Section 6.4

Radiated Band-edge: ANSI C63.10-2013 Section 6.10.5
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7. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this

report:

TEST EQUIPMENT LIST

Description Manufacturer Model Asset Cal Due
EMI TEST RECEIVER Rohde & Schwarz ESW44 PRE0179376 4/3/2021
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T863 8/31/2021
Antenna, BroadBand Hybrid, 30MHz to | Sunol Sciences Corp. JB3 PRE0181574 10/14/2020
3GHz
Amplifier, 100MHz-18GHz AMPLICAL AMPO0.1G18-47-20 PRE0197319 5/4/2021
Amplifier, 9KHz to 1GHz, 32dB SONOMA 310 175953 1/23/2021
INSTRUMENT
Filter, HPF 3.0GHz MICRO-TRONICS HPM17543 175973 5/4/2021
Antenna, Passive Loop 30Hz - 1MHz ELECTRO METRICS EM-6871 PRE0179466 5/27/2021
Antenna, Passive Loop 100KHz - ELECTRO METRICS EM-6872 PRE0179468 5/27/2021
30MHz
Antenna, Horn 18 to 26.5GHz ARA MWH-1826/B T448 5/20/2021
Rf Amplifier, 18-26.5GHz, 60dB gain AMPLICAL AMP18G26.5-60 PRE(0181238 6/7/2021
Spectrum Analyzer, PSA, 3Hz to Keysight Technologies EA446A T146 1/29/2021
44GHz Inc
Power Meter, P-series single channel Keysight 'I;sghnologles N1911A T1268 1/22/2021
Power Sensor, P -series, 50MHzto | Keysight Technologies 2/26/2021
18GHz, Wideband Inc N1921A T413
UL AUTOMATION SOFTWARE
Radiated Software UL UL EMC Ver 9.5, March 30, 2020
Antenna Port Software UL UL RF Ver 2020.9.18
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8. ANTENNA PORT TEST RESULTS

8.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.
PROCEDURE
KDB 558074 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Note: DCCF based on manufacturer’s declared duty cycle of 20%, 20log(0.2) = -13.98dB.
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8.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel Frequency 99% Bandwidth
(MH2) (MH2)
Low 2405 1.7303
Middle 2440 1.7399
High 2475 1.7407
w Agilent 11:16:51 Sep 38, 2020 L Measure 3% Agilent 11:22:22 Sep 39, 2820 L Measure
| ] |
Ch Freq 2.485 GHz Trig Free Meas Off Ch Freq 2.44 GHz Trig Free Meas Off|
Occupied Bandwidth Averages: 20 I Occupied Bandwidth Averages: 20 I
| Channel Power Channel Power!|
AP2020.9.18,1688025,Conducted A AP2620.9.18,1663025,Conducted A
Ref 26 dBm #Atten 30 dB Ref 2@ dBm #Htten 30 dB
#Peak Occupied B #Peak Dccupied BH
Lag Log
1@ 18
& < & %
dB/ = & dB/ > €
Offst S ACP | [offst ACP)
185 18.5
dB . . dB | . .
Multi Carrier| I Multi Carrier|
Center 2.405 000 GHz Span 5 MHz Power Center 2.440 008 CHz Span 5 Mz Pover
#Res BH 28 kHz #BH 62 kHz #Sween 108 ms (1001 pts) b S #Res BH 20 kHz #UBH 62 kHz #Sweep 100 ms (1001 pts) P P
ower Stat] ower Stat|
Occupied Bandwidth Occ BH % Pur  99.00 1 CCDF Occupied Bandwidth Occ BH % Pwr  99.00 % CCDF
1.7303 MHz x dB -26.60 dB 1.7399 MHz ® dB -26.00 dB
Transmit Freq Error  6.437 kHz 1[‘10{2 Transmit Freq Error  2.453 kHz lﬂofrg
® B Banduidth 2.245 MHz v % dB Bandwidth 2.362 MHz v
| |
i Agilent 11:26:11 Sep 30, 2020 L Measure
| ]
Ch Freq 2475 GHz Trig Free Meas Off
Occupied Bandwidth Auverages: 20 I
| Channel Power!|
AP2020.9.18,1698023,Conducted A
Ref 28 dBm #Atten 39 dB
#Peak Occupied BH
Log
18
& L
dB/ > <
Offst ACP
18.5
dB . .
Multi Carrier|
Center 2475 B0 Gz Span 5 MHz Power
#Res BH 20 kHz #UBH 62 kHz #Sween 108 ms (1001 pts) b s
ower Stat|
Occupied Bandwidth Occ BH % Par 9900 % CCDF|
1.7407 MHz ®x dB -26.80 dB
Transmit Freq Error  5.048 kHz IMO{Z
% dB Bandwidth 2.366 MHz v

HIGH CHANNEL
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REPORT NO: 13431970-E3V2 DATE: 10/29/2020

FCC ID: C90-DUBPMB2 ISED: 10161A-DUBPMB2
8.3. 20 dB BANDWIDTH
LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 1% to 5% of the
20 dB bandwidth. The VBW is set to approximately three times RBW. The sweep time is
coupled

RESULTS
Channel Frequency 20 dB Bandwidth [Frequency Edge| Limit Margin
(MH2z) (MH2) (MH2z) (MH2z) (MH2z)
Low 2405 1.855 2404.073 2400 -4.073
Middle 2440 1.855 N/A N/A N/A
High 2475 1.855 2475.928 2483.5 -7.573

Page 17 of 40

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 13431970-E3V2 DATE: 10/29/2020

FCC ID: C90-DUBPMB2 ISED: 10161A-DUBPMB2
A Agilent 21:29:30 Oct 2, 2020 L Measure 4% Agilent 21:14:04 Oct 2, 2020 L Measure
AP2020.9.18,18629 RL,Conducted A a Mkrl 1.855 MHz AP2020.9.18,18629 RL,Conducted A a Mkrl 1.855 MHz
Ret 38 dBm #Atten 40 dB 0.892 4B Meas Off| Ref 30 dBm #Atten 40 dB 0.141 dB Meas Off|
#Peak | #Peak
Log | Log
L6 Channel P 1o Channel P
&5/ annel Power| - annel Power|
Offst Offst
18.5 18.5
dB Occupied BH dB Occupied BW
) ul}
153 pa : -153 pe :
dBn ? 1 acp| | [ ? : ACP
#PAvg #PAvg
1968 1906
ML 52 Multi Carrier ML 52 Multi Carrier
83 FS . Power 53 F Power
AR AA
£ Power Stat £ Power Stat
58k CCDF 550k CCDF
Swp Swp
Center 2.405 600 GHz Span § Mz 1"‘0’{‘2’ Center 2.446 060 GHz Span 5 Mz 1”‘;{3
#Res BH 36 kHz #YBH 91 kHz Sweep 5.333 ms (1081 pts) #Res BH 30 kHz #YBH 91 kHz Sweep 5.333 ms (1001 pts)
| |
% Agilent 21:16:55 Oct 2, 2020 L Measure
AP2020.9.18,18629 RL,Conducted A a Mirl 1.855 MHZ|
Ref 38 dBm #Atten 40 dB 0.064 dB Meas Off|
#Peak
Log |
1 Channel P
B/ annel Power|
Offst
18.5
dB Occupied BW
]
-15.4 iR 1
4B F 4 ACP
#PAvg
1086
ML 52 Multi Carrier
S3 PSL Power|
AR
f;%k Power Stat
o CCOF
Center 2.475 003 GHz Span § Mz 1"‘;{‘;
#Res BH 30 kHz #WBH 91 kHz Sweep 5.333 ms (1681 pts)
|
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REPORT NO: 13431970-E3V2

FCC ID: C90-DUBPMB2

DATE: 10/29/2020

ISED: 10161A-DUBPMB2

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC 8§15.249

FCC §15.205 and 8§15.209

ISED RSS-GEN, Section 8.9 and 8.10

Operation within the bands 902-928 MHz, 2400-2483.5 MHz, 5725-5875 MHZ, and 24.0—

24.25 GHz.

(a) Except as provided in paragraph (b) of this section, the field strength of emissions from
intentional radiators operated within these frequency bands shall comply with the following:

Fisld Fi=ld
sirangth of strangth of
Fundamesntal frequency fundamesntal | harmonics
(rnillivaltss {rmic rovalts!
mstar) mster)
Q02-L28 MHz ... 50 RO
2400-2483 5 MHz ... 50 RO
ET2E-BRBTE MHz ... 50 ROO
2402425 GHz .o 250 2500

(d) Emissions radiated outside of the specified frequency bands, except for harmonics, shall be
attenuated by at least 50 dB below the level of the fundamental or to the general radiated emission
limits in § 15.209, whichever is the lesser attenuation.

(e) As shown in Sec. 15.35(b), for frequencies above 1000 MHz, the field strength limits in
paragraphs (a) and (b) of this section are based on average limits. However, the peak field strength
of any emission shall not exceed the maximum permitted average limits specified above by more
than 20 dB under any condition of modulation.

Frequency Range Field Strength Limit Field Strength Limit
(MH2z) (uvV/m) at 3 m (dBuV/m) at 3 m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54
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TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for measurement
below 1GHz; 1.5 m above the ground plane for measurement above 1GHz. The antenna to EUT
distance is 3 meters. The EUT is configured in accordance with ANSI C63.10. The EUT is set to
transmit in a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

For pre-scans above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set
to 30 KHz for peak measurements.

For final measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video
bandwidth is set to 3 MHz for peak measurements and 1 MHz resolution bandwidth with 1/T (10
kHz) video bandwidth with peak detector for average measurements.

The spectrum from 1 GHz to 18 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable band. Below 1GHz and above 18GHz
emissions, the channel with the highest output power was tested.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The
EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned
from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.

2D antenna use - For below 30MHz testing, investigation was done on three antenna

orientations (parallel, perpendicular, and ground-parallel), parallel and perpendicular are the
worst orientations, therefore testing was performed on these two orientations only.

KDB 414788 OFS and Chamber Correlation Justification

Base on FCC 15.31 (f) (2): measurements may be performed at a distance closer than that
specified in the regulations; however, an attempt should be made to avoid making
measurements in the near field.

OFS and chamber correlation testing had been performed and chamber measured test result is
the worst case test result.
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REPORT NO: 13431970-E3V2
FCC ID: C90-DUBPMB2

DATE: 10/29/2020
ISED: 10161A-DUBPMB2

9.2. FUNDAMENTAL FREQUENCY RADIATED EMISSION

Tested By: 16069 OG
Date: 10/01/2020
Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad DC Corr Corrected Avg Limit Margin Peak PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuv/m) (dB) Limit Margin (Degs) (cm)
(dBuV) (dBuVv/m) (dBuV/m) (dB)
2.405 108.57 Pk 32.4 -34.9 0 106.07 - - 114 -7.93 20 109 H
108.57 AVG 32.4 -34.9 -13.98 92.09 94 -1.91 - - 20 109 H
102.83 Pk 32.4 -34.9 0 100.33 - - 114 -13.67 242 98 Vv
102.83 AVG 32.4 -34.9 -13.98 86.35 94 -7.65 - - 242 98 Vv
2.440 108.64 Pk 32.4 -34.8 0 106.24 - - 114 -7.76 21 109 H
108.64 AVG 32.4 -34.8 -13.98 92.26 94 -1.74 - - 21 109 H
102.42 Pk 324 -34.8 0 100.02 - - 114 -13.98 240 115 Vv
102.42 AVG 32.4 -34.8 -13.98 86.04 94 -7.96 - - 240 115 Vv
2.475 108.86 Pk 32.4 -34.7 0 106.56 - - 114 -7.44 155 166 H
108.86 AVG 32.4 -34.7 -13.98 92.58 94 -1.42 - - 155 166 H
100.46 Pk 32.4 -34.7 0 98.16 - - 114 -15.84 335 166 Vv
100.46 AVG 32.4 -34.7 -13.98 84.18 94 -9.82 - - 335 166 Vv

PK - Peak detector
AVG = Peak Reading + Duty Cycle Correction Factor
Duty Cycle Correction Factor = -13.98 dB

Page 21 of 40

UL VERIFICATION SERVICES INC.

47173 Benicia Street, Fremont, CA 94538; USA

TEL:(510) 319-4000

FAX:(510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 13431970-E3V2

FCC ID: C90-DUBPMB2

DATE: 10/29/2020
ISED: 10161A-DUBPMB2
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REPORT NO: 13431970-E3V2

FCC ID: C90-DUBPMB2

DATE: 10/29/2020
ISED: 10161A-DUBPMB2

9.3.

TRANSMITTER ABOVE 1 GHz

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

125

CdBuV/m)

UL Fremont

- Chamber K

2828 Sep 29

18:25:04

............ Tested by: 16869

Restricted Bondedge

Project Number:1343197@
Client:SRAM

Config:EUT + Su
Mode: ANT+ 2485_

pport Equipment
H

35
2.1 8. 5MH=z/ Z.415
Frequency C(GHz)
Forge (EHz) LE Ret/fttn  Detifivg Mods Susep Fls  #owpaMode  Fosition FRonge (GHz) FEAEU Ref/Attn  Det/fvg Mode weep Pz topa/fode Position
1:2.31-2.415 1M0-6d82/M 187/18 PEAK/Pur Avg(RMS)  Smssc(Auto) G831 MAXH 16 degs 185 o 1-2.4 Ll H 1 :] R/Par Fvg(RH % 1881 18 o
Low CH BE - H.TST 38915 28 Dec 2815 Rev 9.5 38 Apr 2029
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad DC Corr Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading T863 (dB) (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB/m) (dBuv/m) (dBuv/m) (dBuv/m) (dB]
1 *2.38999 53.72 Pk 32.4 -35 0 51.12 - 74 -22.88 18 105 H
2 * 2.37306 57.39 Pk 32.4 -35.1 0 54.69 - - 74 -19.31 18 105 H
3 *2.38999 53.72 AVG 32.4 -35 -13.98 37.14 54 -16.86 - - 18 105 H
4 * 2.37306 57.39 AVG 32.4 -35.1 -13.98 40.71 54 -13.29 - 18 105 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

PK - RB=1MHz VB=3 x RB, Peak
AVG = Peak Reading + Duty Cycle Correction Factor

Duty Cycle Correction Factor =-13.98 dB
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REPORT NO: 13431970-E3V2
FCC ID: C90-DUBPMB2

DATE: 10/29/2020
ISED: 10161A-DUBPMB2

VERTICAL RESULT

1,»{ L Fremont — Chamber K 2828 Sep 29 15:49: 35
2
Restricted Bondedge
(5 Project Number: 13431978
113 Client ' SRAM
Config:EUT + Support Equipment
Mode: ANT+ 2485_U
185 Tested by: 16863
9'7\ ..............
85
£ Peok Limit CoBull/m)
2 L SSSSEtut St J0000O O SOOOOOOOOO SOOI SOUOOSSOOSSSOOOUOOoOU OSSOSO SO NSNS NSNS 5 SO OSSR
@
G
65
55 Average Eimit dBuli/m2
bt b o P g P gt
45 : : :
) 0
2. 31 18, 5MH=z/ 2.415
Frequency (GHz)
Ronge [BHz) RBU/BW Ref/Btin  Deb/fvg Mode Susap Fls  #5ws/Mode Fs.m;l;ul‘ Ronge (6Hz) REU/UBY Ref/Atin  Dei/fug Mode e ep [ $oups/Mode  Position
Low CH BE - U.T5T 36915 28 Dec 2815 Rev 9.5 38 #Ap- 2620
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad DC Corr Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading T863 (dB) (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB/m) (dBuv/m) | (dBuV/m) (dBuv/m) (dB)
1 *2.38999 51.7 Pk 32.4 -35 0 49.1 - 74 -24.9 219 123 \
2 *2.37268 56.25 Pk 32.4 -35.1 0 53.55 - - 74 -20.45 219 123 \
3 *2.38999 51.7 AVG 32.4 -35 -13.98 35.12 54 -18.88 - - 219 123 \
4 *2.37268 56.25 AVG 32.4 -35.1 -13.98 39.57 54 -14.43 - 219 123 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band

PK - RB=1MHz VB=3 x RB, Peak

AVG = Peak Reading + Duty Cycle Correction Factor

Duty Cycle Correction Factor =-13.98 dB
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REPORT NO: 13431970-E3V2
FCC ID: C90-DUBPMB2

DATE: 10/29/2020
ISED: 10161A-DUBPMB2

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

1_“"L L Fremont — Chamber K 2828 Sep 29 28:12:13
2
Restricted Bandedge
115 Project Number: 13431978
2 Client:SRAM
Config:EUT + Support Equipment
Mode:ANT+ 2475 H
Tested by: 16869
=
S 1
B e T o S PP
3
I
-
cu 1/ ml
N N S PP o
] A
2.46 18. 3MHz/ 2.563
Frequency (GHz)
Ronge (BHz) RBU/BW Ref/ttin  Det/ivg Hode Suenp Pis  #5ups/Mode  Position Range (GHz) FEM/UBU Ref/fttn  Dei/Fvg Mode ep Pis  #5psifode  Position
1:2°46-2.563 1M(-68/ M 78 PEAK/Pur ﬂ\--“lﬂ‘td Gnsec(Aute)  9B31  MAXH 46 degs 118 g 2:2.46-2.5 H £ il 181/1@ AVER/Pur g (RS el Fiut * 1BaTAL 46 degs 0 H
High CH BE- H.TST 38915 28 Dec 2815 Fev 9.5 38 fApr 2026
Trace Markers
Marke Frequenc Meter Det AF Amp/Cbl/Fltr/Pa DC Corr Corrected Average Margin Peak PK Azimut Heigh Polarit
r y Readin T863 d (dB) (dB) Reading Limit (dB) Limit Margi h t y
(GHz) g (dB/m (dBuv/m) (dBuv/m (dBuv/m n (Degs) (cm)
(dBuv) ) ) ) (dB)
1 *2.48351 59.13 Pk 325 -34.6 0 57.03 - 74 -16.97 46 118 H
2 *2.48363 59.6 Pk 325 -34.6 0 57.5 - - 74 -16.5 46 118 H
3 *2.48351 59.13 AVG 325 -34.6 -13.98 43.05 54 -10.95 - - 46 118 H
4 *2.48363 59.6 AVG 325 -34.6 -13.98 43.52 54 -10.48 - - 46 118 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

PK - RB=1MHz VB=3 x RB, Peak
AVG = Peak Reading + Duty Cycle Correction Factor
Duty Cycle Correction Factor =-13.98 dB
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FCC ID: C90-DUBPMB2

DATE: 10/29/2020
ISED: 10161A-DUBPMB2

VERTICAL RESULT

1,“‘H Fremont — Chamber K 2828 Sep 29 19:37.57
2
Restricted Bondedge
(5 Project Number: 13431978
113 Client ' SRAM
Config:EUT + Support Equipment
. Mode: ANT+ 2475_U
188 Tested by: 16863
9'7\ ..............
85
£ Peck Limit (dBul/m)
> L R e e
@
G
65
/
J \ ;
N / \ P Averoge Limit (dBuU/m) ; : ;
[o]] TS ’,-g‘ ......................... . L L i b
,.Jﬂu\-”"l """mummwm U e Mgt Mg P A s
45 - - ‘
) 0
2.46 18, 3MH=z/ 2.56
Frequency (GHz)
Flangs (GHz) BB Ref/ftin  Det/ivg Hade Suep Fls  #ops/Mode  Position Fange (GHz) [ Ref/Atin  Del/fvg Mode ep ¥oepa/tiods  Fosition
High CH BE - U.TST 38915 2B Dec 2A15 Rev 9.5 38 #Ap- 2620
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad DC Corr Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading T863 (dB) (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB/m) (dBuv/m) (dBuv/m) (dBuv/m) (dB)
1 *2.48351 57.37 Pk 325 -34.6 0 55.27 = 74 -18.73 226 117 Vv
2 *2.48353 57.28 Pk 325 -34.6 0 55.18 - - 74 -18.82 226 117 \
3 *2.48351 57.37 AVG 325 -34.6 -13.98 41.29 54 -12.71 = - 226 117 Vv
4 *2.48353 57.28 AVG 325 -34.6 -13.98 41.2 54 -12.8 - 226 117 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

PK - RB=1MHz VB=3 x RB, Peak
AVG = Peak Reading + Duty Cycle Correction Factor
Duty Cycle Correction Factor =-13.98 dB
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REPORT NO: 13431970-E3V2
FCC ID: C90-DUBPMB2

DATE: 10/29/2020

ISED: 10161A-DUBPMB2

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

11:UL Fremont — Chamber K 2878 Sep 29 22:17.26
Radioted Emissions 3-Meters
. Project Number:13431978
18 Client:SRAM
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FCC Port15C 2.46Hz RSE.TST 38315 15 Jun 2818 Rev 9.5 38 Apr 2620
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VERTICAL
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REPORT NO: 13431970-E3V2 DATE: 10/29/2020
FCC ID: C90-DUBPMB2 ISED: 10161A-DUBPMB2

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad DC Corr Corrected Avg Limit Margin Peak PK Azimuth Height Polarity
(GHz2) Reading T863 (dB) (dB) Reading (dBuV/m) (dB) Limit Margin (Degs) (cm)
(dBuv) (dB/m) (dBuV/m) (dBuV/m) (dB)
1 *4.81056 60.04 PKFH 34.3 -40.7 0 53.64 - - 74 -20.36 135 122 H
*4.81056 60.04 AVG 34.3 -40.7 -13.98 39.66 54 -14.34 - - 135 122 H
2 7.21392 57.48 PKFH 36.1 -38.6 0 54.98 - - 33 232 H
3 9.61869 54.73 PKFH 36.8 -36.8 0 54.73 - - 83 102 H
4 *4.80934 60.07 PKFH 34.3 -40.7 0 53.67 - - 74 -20.33 75 312 \
*4.80934 60.07 AVG 34.3 -40.7 -13.98 39.69 54 -14.31 - - 75 312 \
5 7.21415 56.14 PKFH 36.1 -38.6 0 53.64 - - - - 157 104 \4
6 9.6186 57.35 PKFH 36.8 -36.8 0 57.35 - - - - 26 217 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK - RB=1MHz VB=3 x RB, Peak

AVG = Peak Reading + Duty Cycle Correction Factor
Duty Cycle Correction Factor = -13.98 dB
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DATE: 10/29/2020
ISED: 10161A-DUBPMB2

MID CHANNEL RESULTS

1 1,‘_LIL Fremont — Chomber K 2828 Sep 29 213704
Rodioted Emissions 3-Msters
. Project Number: 13431378
e Cliznt : SRAM
Config:EUT + Support Equipment
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FCC Part15C 2.46H RSE.TST 38315 15 Jun 2818 Rev 9.5 38 fpr 2820

HORIZONTAL

1 1:LIL Fremont — Chamber K 2878 Sep 29 213741
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FCC Port15C 2. 4GHz RSE.TST 38915 15 Jun 2018 Rev 9.5 38 fpr 2020

VERTICAL
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REPORT NO: 13431970-E3V2 DATE: 10/29/2020
FCC ID: C90-DUBPMB2 ISED: 10161A-DUBPMB2

RADIATED EMISSIONS

Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad DC Corr Corrected Avg Limit Margin Peak PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuV/m) (dB) Limit Margin (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m) (dB)

1 *4.88067 58.92 PKFH 34.4 -40.6 0 52.72 - - 74 -21.28 137 98 H
*4.88067 58.92 AVG 34.4 -40.6 -13.98 38.74 54 -15.26 - - 137 98 H
2 *7.319 57.5 PKFH 36 -38.2 0 55.3 - - 74 -18.7 21 107 H
*7.319 57.5 AVG 36 -38.2 -13.98 41.32 54 -12.68 - - 21 107 H
3 9.7588 55.4 PKFH 37 -36.7 0 55.7 - - - - 89 111 H
4 *4.88068 59.12 PKFH 34.4 -40.6 0 52.92 - - 74 -21.08 100 299 \
*4.88068 59.12 AVG 34.4 -40.6 -13.98 38.94 54 -15.06 - - 100 299 \
5 *7.31897 56.18 PKFH 36 -38.2 0 53.98 - - 74 -20.02 351 99 \
*7.31897 56.18 AVG 36 -38.2 -13.98 40 54 -14 - - 351 99 \
6 9.7586 55.21 PKFH 37 -36.7 0 55.51 - - - - 222 96 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK - RB=1MHz VB=3 x RB, Peak

AVG = Peak Reading + Duty Cycle Correction Factor
Duty Cycle Correction Factor = -13.98 dB
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HIGH CHANNEL RESULTS

11:UL Fremont — Chomber K 2828 Sep 29 ZB:18:55
Rodioted Emissions 3-Msters
. Project Number: 13431378
e Cliznt : SRAM
Config:EUT + Support Equipment
Mode (ANT+ 2475
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FCC Part1SC 2.4GH= RSE.TST 38315 15 Jun 2018 Rev 9.5 38 #pr 2620

HORIZONTAL

11:UL Fremont — Chamber K 2878 Sep 29 28:18.:55
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. Project Number:13431978
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RADIATED EMISSIONS

Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad DC Corr Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *4.9493 56.14 PKFH 34.3 -40.7 0 49.74 - - 74 -24.26 138 197 H
*4.9493 56.14 AVG 34.3 -40.7 -13.98 35.76 54 -18.24 - - 138 197 H
2 *7.42403 57.18 PKFH 36.1 -38.1 0 55.18 - - 74 -18.82 29 105 H
*7.42403 57.18 AVG 36.1 -38.1 -13.98 41.2 54 -12.8 - - 29 105 H
3 9.90132 54.45 PKFH 37.1 -36.3 0 55.25 - - - - 32 218 H
4 *4.94936 57.38 PKFH 34.3 -40.7 0 50.98 - - 74 -23.02 118 271 \4
*4.94936 57.38 AVG 34.3 -40.7 -13.98 37 54 -17 - - 118 271 \4
5 *7.42407 56.82 PKFH 36.1 -38.1 0 54.82 - - 74 -19.18 351 121 \4
*7.42407 56.82 AVG 36.1 -38.1 -13.98 40.84 54 -13.16 - 351 121 \4
6 9.89868 57.82 PKFH 37.1 -36.3 0 58.62 - 23 214 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK - RB=1MHz VB=3 x RB, Peak

AVG = Peak Reading + Duty Cycle Correction Factor
Duty Cycle Correction Factor = -13.98 dB
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9.4.

WORST CASE BELOW 30MHz

SPURIOUS EMISSIONS 9 kHz TO 30 MHz (WORST-CASE CONFIGURATION)

1EBUL Fremont - Chamber K 2e28 Oct 2 19:539:508
RF Emissions
168 Project Mumber:13431978
Client:SRAM
ConfigiEUT + Support Equipment
Mode: ANT+_llorst Cose
5e Tested by: 16863 06
Peak Limit CdBuld/m
68
e
—
2 48
E \\"‘\-_ A
3 Beg Limit] (eBud/m ——— |
T 24
L o
)
@
Z g
—zd t A
—4g)? J\ Eﬂ ¢ S
VLWW—JLM = 2
M ]
i
—68 N b osc L
h st ity
[El=E ] 1 18 El]
Freguency (MHz2
Rarge () REL/UEL Ref/httn  Dat/fvg flads Suep Fia Bupsfode Fosition | Range OW2 REL/UEW Rafffittn  Det/ivg Fode Suep Fts Supaftida Fosition
1:.008-15 1BDC-3E/ 350 TR FERK/Pir g D) fuka gk HaH 830
21,1549 1B-3dE0/3 57 PERGPur g NS ke kM -3ldege | 7171768 1B(-380/ 3k 5778 PEA/Por PrgRIS)  4ame TR B Flizgn
3481 1B(-3080/ 36k 9748 PERK/Pur g RNS)  4seo [ 8-3Bdegs | 81,7853 1Br(-38)/ 38k 57/8 PERK/Pur AVyRYS)  ams E B Fhdegs

ANT+_lorst Cose Beslow 38MHz DAT jm4163 17 Jul 28268

Rew 9.5 19 Oct 2M19

ANTENNA-

TWO ORIENTATIONS FACE ON/FACE OFF

Below 30MHz Data

Marker Frequency Meter Det Loop Amp/Cbl Dist Corr Corrected Peak Limit Margin Avg Limit Margin Peak Limit Margin Avg Limit Margin Azimuth
(MHz) Reading Antenna (E (d8) 300m Reading (dBuv/m) (dB) (dBuv/m) (dB) (dBuV/m) (dB) (dBuv/m) (dB) (Degs)
(dBuv) ACF) (dBuVolts/m)
1 01615 26.98 Pk 593 318 80 2552 6342 -88.94 4342 68.94 - - - - 0-360
2 183 134 Pk 559 322 80 429 - - - - 4237 -85.27 2237 65.27 0-360
4 102488 871 Pk 583 321 80 -45.09 59.67 -104.76 39.67 84.76 - - - - 0-360
5 2751 15.19 Pk 559 322 80 4111 - - - - 38.82 79.93 18.82 59.93 0-360
Pk - Peak detector
Marker Frequency Meter Det Loop Antenna (E ACF) Amp/Cbl (dB) Dist Corr 30m (dB) 40Log Corrected QP Limit (dBuV/m) Margin Azimuth
(MHz) Reading Reading (dB) (Degs)
(dBuv) (dBuVolts/m)
3 .80926 25.64 Pk 56 -32.2 -40 9.44 29.45 -20.01 0-360
6 .81074 27.01 Pk 56 -32.2 -40 10.81 29.44 -18.63 0-360
7 11.80248 183 Pk 345 -31.8 -40 -19 29.5 -48.5 0-360
8 13.33675 17.94 Pk 342 -31.8 -40 19.66 29.5 -49.16 0-360

Pk - Peak detector

Note: The Limits in CRF 47, Part 15, Subpart C, Paragraph 15.209(a), are identical to those in RSS-Gen
section 8.9, Table 6, since the measurements are performed in terms of magnetic field strength and
converted to electric field strength levels ( as reported in the table) using the free space impedance of 377
Ohms. For example, the measurement at frequency X kHz resulted in a level of Y dBuV/m, which is

equivalent to Y -51.5 = Z dBuA/m, which has the same margin, W dB, to the corresponding RSS-Gen

Table 6 limit as it has to 15.209(a) limit.
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9.5. WORST CASE BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION)

gl Fremont - Chamber K 2076 Oct 2 19:86:42
|Rodicted Emissions - 3 Meters
a5 : : : I I | |Project Number: 13431978
R | Client:SRAM

Config EUT + Suppert Equipment
Mode :ANT+_Worst Cose
75 i - i Tested by 16863 06
E||: H E 000 S S S S
55
IE ’_
3
5 45 GPK Tt tdgoUywmo sy L f
i)
z
55

36 168 16868
Frequency (MHzD

Ferv (HHz) [E0ET Raf/ittn Dot/ Pods Suenp Pla F5epaMode  Poaition
\.ng 128 (-6B)/ 1M 7416 PEAKALogRur-Uideo  1THes/MHz 4030 NASH B-36Bdegs H

FCC Port{5C 38-1A8EMHz . TST 38915 15 Jul 2814 Rev 9.5 38 fApr 2826

HORIZONTAL

Ronge (PHz) FBU/VEN Raf/fttn  Detifn
3.;3-12%

iy Mode Sunep Pts  Waps/fode Porition
120he6B)/ 10 GT16 PEM(/LogPuc-Uideo  BOnsMiz  BEOR WA

gL Fremont - Chomber K 2628 Oct 2 19:86:42
i i {IRadicted Emissions - 3 Meters
o= i i i i i | |Project Numker:13431978
A | Client:SRAM

Config EUT + Suppert Equipment
Mode :ANT+_Worst Cose
75 i - i Tested by 16863 06

65 i S Ut S E SENTSSNY SN SN

55
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Gk it tdButy f

CdBul/m)

15

25|

,
i,

A A

3@ ' ’ 68 “Tosa
Frequency (MHz)

Fonge (HHz) FEUAGH Refffittn  Dul/fivg Mode S Fls  Ioups/tods  Position Fiarge (PHz) FBUAUBY Fef/fittn  Det/fvg Modu S Pts  Fups/liode Ponition
> 3 P P e Mg " ps-

FCC Port!5C 308-188BMHz . TST 38915 1S Jul 2814 Rev 9.5 30 Apr 2829

VERTICAL

Page 34 of 40

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 13431970-E3V2 DATE: 10/29/2020
FCC ID: C90-DUBPMB2 ISED: 10161A-DUBPMB2

Below 1GHz Data

Marker Frequency Meter Det AF PRE0181574 Amp/Cbl (dB) Corrected QPk Limit Margin Azimuth | Height | Polarity
(MHz) Reading (dB/m) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)

1 30.5585 28.71 Pk 26.6 -31.6 23.71 40 -16.29 0 100 H

30.5634 22.22 Qp 26.6 -31.6 17.22 40 -22.78 0 100 H
2 196.048 29.32 Pk 18 -30.3 17.02 43.52 -26.5 0-360 301 H
3 36.1641 27.9 Pk 22.5 -31.5 18.9 40 -21.1 0-360 95 Vv
4 *136.4901 28.68 Pk 19.3 -30.7 17.28 43.52 -26.24 0-360 95 \%
5 666.1606 28.37 Pk 25.6 -28.6 25.37 46.02 -20.65 0-360 400 H
6 471.2353 28.3 Pk 234 -29.1 22.6 46.02 -23.42 0-360 300 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
Qp - Quasi-Peak detector
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9.6. WORST CASE 18-26 GHz

SPURIOUS EMISSIONS 18-26 GHz (WORST-CASE CONFIGURATION)

20828 Oct 2 23:29:89

WQEUL EMC
RF Emissions
95 Order Number:13431978
Client :SRAM
Configuration:EUT + Support Equipment
- Mode :ANT+_Worst Cose
g Tested by / SN:16B63 0G
75 Peok Limit (dBul/md
T
2
c
RB5
5
ks 55 Avg Limit CdBul/m)
»
x
o
2 e
©
Z

35 1 .
RO T v \ ‘ a
s 4 Lo

25

Frequency (GHz)

26.5

Range (GHz) REWAUBL Ref/ftin  Det/fvg Hode S
1118-26.5

ezp Pl 45ups/fiode Label
1MC-3ciB) /3N 8342 FEAK/LagFur-Uideo  34msecthuto)  94B1  MAXH

Hor Izantal

Ronge (GHz) RELLUB Ref/Attn  Det/fug Hode Sueep Pts  #Swps/Mode  Label

18-266Hz Test.TST 38915 6 Jan 2815

Rev 8.5 21 D=t z@1d

HORIZONTAL

2828 Oct 2 23:29:89

| gL EMC
RF Emissions
= Order Number:13431978
d Client SRAM
Configuration: EUT + Support Equipment
Mods :ANT+ Worst Case
85 Tested by / SN: 16869 0G
75 Peok Limit (dBul/md
o©
5
s 65
O
[
=
Avg Limit dBUU/m)
~ By
3
-
g ¥
6
5 4 S
25
1 5
18 26.5
Frequency (GHz)
Range (GHz) REWAVEH Ref/fittn  Uat/fvg Mode Suazp Pie toupsiMade  Lobel Ronge (GHz) REW/ VB Ref/Atin  Det/Avg fade Sueep Pts  Fows/ode  Lobel
18-266Hz Test.TST 38915 6 Jan 2815 Rev 9.5 21 Oct 2819
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18 - 26GHz DATA

Marker Frequency Meter Det T447 AF Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuV/m) (dB) (dBuv/m) (dB)
(dBuv) (dBuVolts)
1 18.69794 70.12 Pk 32.4 -58.7 -9.5 34.32 54 -19.68 74 -39.68
2 21.95439 66.55 Pk 33.4 -57.5 -9.5 32.95 54 -21.05 74 -41.05
3 23.84705 68.54 Pk 34.3 -57.2 -9.5 36.14 54 -17.86 74 -37.86
4 19.39211 67.77 Pk 32.7 -56.9 -9.5 34.07 54 -19.93 74 -39.93
5 21.66255 68.1 Pk 33.2 -57.5 -9.5 34.3 54 -19.7 74 -39.7
6 25.24577 65.87 Pk 34.6 -55.6 -9.5 35.37 54 -18.63 74 -38.63

Pk - Peak detector

Page 37 of 40

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



	REPORT REVISION HISTORY
	TABLE OF CONTENTS
	1.  ATTESTATION OF TEST RESULTS
	2. TEST METHODOLOGY
	3. FACILITIES AND ACCREDITATION
	4. DECISION RULES AND MEASUREMENT UNCERTAINTY
	4.1. METROLOGICAL TRACEABILITY
	4.2. DECISION RULES
	4.3. MEASUREMENT UNCERTAINTY
	4.4. SAMPLE CALCULATION

	5. EQUIPMENT UNDER TEST
	5.1. EUT DESCRIPTION
	5.2. MAXIMUM FUNDAMENTAL FIELD STRENGTH
	5.3. DESCRIPTION OF AVAILABLE ANTENNAS
	5.4. SOFTWARE AND FIRMWARE
	5.5. WORST-CASE CONFIGURATION AND MODE
	5.6. DESCRIPTION OF TEST SETUP
	SUPPORT EQUIPMENT
	I/O CABLES (CONDUCTED EMISSIONS)
	I/O CABLES (RADIATED EMISSIONS)
	TEST SETUP
	SETUP DIAGRAM FOR CONDUCTED TESTS
	SETUP DIAGRAM FOR RADIATED TESTS


	6. MEASUREMENT METHOD
	7. TEST AND MEASUREMENT EQUIPMENT
	8. ANTENNA PORT TEST RESULTS
	8.1. ON TIME AND DUTY CYCLE
	LIMITS
	PROCEDURE
	ON TIME AND DUTY CYCLE RESULTS

	8.2. 99% BANDWIDTH
	LIMITS
	RESULTS

	8.3. 20 dB BANDWIDTH
	LIMITS
	TEST PROCEDURE
	RESULTS


	9. RADIATED TEST RESULTS
	9.1. LIMITS AND PROCEDURE
	LIMITS
	TEST PROCEDURE
	KDB 414788 OFS and Chamber Correlation Justification

	9.2. FUNDAMENTAL FREQUENCY RADIATED EMISSION
	9.3. TRANSMITTER ABOVE 1 GHz
	BANDEDGE (LOW CHANNEL)
	HORIZONTAL RESULT
	VERTICAL RESULT

	BANDEDGE (HIGH CHANNEL)
	HORIZONTAL RESULT
	VERTICAL RESULT

	HARMONICS AND SPURIOUS EMISSIONS
	LOW CHANNEL RESULTS
	MID CHANNEL RESULTS
	HIGH CHANNEL RESULTS


	9.4. WORST CASE BELOW 30MHz
	SPURIOUS EMISSIONS 9 kHz TO 30 MHz (WORST-CASE CONFIGURATION)
	Below 30MHz Data


	9.5. WORST CASE BELOW 1 GHz
	SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION)
	Below 1GHz Data


	9.6. WORST CASE 18-26 GHz
	SPURIOUS EMISSIONS 18-26 GHz (WORST-CASE CONFIGURATION)
	18 – 26GHz DATA



	10. SETUP PHOTOS
	ANTENNA PORT CONDUCTED SETUP
	RADIATED RF MEASUREMENT SETUP
	ORIENTATIONS


