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D Company: Saris Cycling Group

I Model Tested: Powertap 3 RF Module
ELECTRONIC SYSTEMS, INC. Report Number: 17049
166 South Carter, Genoa City, W1 53128 DLS Project: 4062

Code of Federal Regulations 47 Part 15 — Radio Frequency Devices

Subpart C — Intentional Radiators
Section 15.249
Operation within the bands 902 - 928 MHz,
2400 - 2483.5 MHz, 5725 - 5875 MHz,
and 24.0 - 24.25 GHz
and

Subpart B — Unintentional Radiators
Section 15.109
Radiated Emissions
Class B Digital Device

THE FOLLOWING MEETS THE ABOVE TEST SPECIFICATION

Formal Name: Powertap 3 RF Module

Kind of Equipment: Wireless Communication Device

Frequency Range: 2405 MHz to 2480 MHz

Test Configuration: Stand-alone for single modular approval

Model Number(s): Powertap 3

Model(s) Tested: Powertap 3

Serial Number(s): 0x7445 8C46 1A00 0A00 F8FE 1110 FF7F FEFF 6008 CA09 5006 6107

0105 DAOS5 1206 B17F 4480 0261 088A 0C68 OE1A 122E 2296 0020
0023 0009 00

Date of Tests: June 20 through June 22, 2011

Test Conducted For: Saris Cycling Group
5253 Verona Road
Madison, WI 53711

NOTICE: “This test report relates only to the items tested and must not be used by the client to claim product
endorsement by NVLAP or any agency of the U.S. Government”. Please see the "Description of Test Sample" page listed
inside of this report.

© Copyright 1983 - 2011 D.L.S. Electronic Systems, Inc.
COPYRIGHT NOTICE

This report must not be reproduced (except in full), without the approval of D.L.S. Electronic Systems, Inc.

1 of 47



S : :
D Company: Saris Cycling Group

I Model Tested: Powertap 3 RF Module
ELECTRONIC SYSTEMS, INC. Report Number: 17049
166 South Carter, Genoa City, W1 53128 DLS Project: 4062
SIGNATURE PAGE
Report By:

oy Dbt —

Craig Brandt
Test Engineer

Reviewed By:
f:‘
William Stumpf
OATS Manager
Approved By:

Brian Mattson
General Manager

2 of 47



&= =3

DI s A Company: Saris Cycling Group

I Model Tested: Powertap 3 RF Module
ELECTRONIC SYSTEMS, INC. Report Number: 17049
166 South Carter, Genoa City, W1 53128 DLS Project: 4062

Table of Contents

1. COVET PAZE ...ttt e e e e e et e e e b e e etaeeessaeeessbeeesseaessseeessseeeasseeennseeennseeenssens 1
il. SIGNATUTE PAZE ..o.evvieeeiiie ettt e ettt e et e e et e e sttt e e s abaeesaseeessaeeessseesnssaesnseeesnseeennseeans 2
1il. TaADIE OF CONENLS ...ttt ettt et ettt e sat e e bt e st e et e sateebeesneas 3
v. NVLAP Certificate of ACCTeditation ...........ceeiuiiiiiiiiiiiieiie et 4
1.0 SUMMATY Of TSt REPOTT...ccceiiiiiiieeiiiecie ettt e e e e e s te e e sa e e esaeeesbeeenseeennseeens 5
2.0 INETOAUCTION ...ttt ettt et e b e et e b e e et e bt e s et e e bt e esbeeabeesabeenbeeesbeenbeesaeeenne 5
3.0 FACIITIES ..ttt ettt et h e e b e s h b e bt e a bt bt e e at e e b e e ebte et e e naeeenee 6
4.0  Description Of TeSt SAMPIE........eceiuiiieiiieiiie ettt e et e e e eeetaeeeaaeessreeesnseeennseas 6
5.0 TSt EQUIPIMENT ..c..eviiiiiie ettt ettt s e et e et e e etaeesstbeeestaeesssaeesssaeessseeennseeennseeenssens 7
6.0 BN AN & 211 1e{S) 10 1S L1 RS PSRR 8
7.0 TSt COMAILIONS ...ttt ettt et e sttt esab e et e e s et e e bt e s st e ebeesateenbeenaees 8
8.0  Modifications Made To EUT For COmPlIanCe........c..ccecueieriieeiiieeiiieeciee e eieeesveeeeveeeeveeeseveeens 8
0.0 Additional DESCTIPHIONS .....eeeevireiiiieeiieeeieeesteeesieeesteeesteeestaeeesaeessaeessseeessseeesssaeessseeessseeensseesnsses 8
LO.O  RESUIES ..ttt ettt e a e e bt e s ae e e bt e s ae e e bt e saeeeabeesabeenbeessbeenbeesaeeenne 9
L1.00 COMCIUSION ...ttt ettt et e e e bt e s et e e bt e sat e e bt e eabeeabeesabeenbeessbeenbeenaeeenne 9
APPENAIX A — TSt PROTOS ...eeieeiieeiiee ettt et s e et e e e e e et eeensaeesneaeesseeessseeennns 10
Appendix B — Measurement Data...........ccceiieiiiiiiieiiiie ettt er e s e e s e e snaee e 14
1.0  Field Strength of Fundamental and Spurious €miSSIONS..........cccuveeriieeriieerieeeiieeeieeeeieee e 14
1.1 Field Strength of Fundamental and Spurious Emissions — Low Channel......................... 15

1.2 Field Strength of Fundamental and Spurious Emissions — Middle Channel..................... 16

1.3 Field Strength of Fundamental and Spurious Emissions — High Channel......................... 17

2.0 Restricted Bands of Operation (Radiated Band Edge measurement)...........ccccceeveevcvveennennne. 18
3.0 20 dB Emission BandWidth ..........ccccoooiiiiiiiiiiiiie e 20

Z S O B B 111 A @ 771 [ 01075 (<101 5 (o) 4 WSS 22
5.0  RF EXPOSUIe COMPIIANCE ......eeiuiieiieiiiiiiieeiieeiie ettt sttt ettt ste et e s e essaesabeessaeenbeessnesnseens 25
5.1 EIRP — LOW Chanmel.........cooiiiiiiiiiiiie ettt 26

5.2 EIRP —Middle Channel ..........c.ccoceriiriiiiiieniiiieciesteeeesie ettt 27

5.3 EIRP — High Channel ..........c.ccoovuiiiiiiiiiiiieiieceeee et eae e e tae e e aae e sneeesenee s 28

6.0  Receiver Radiated EMISSIONS. .......ccouiiiiiiiriiiiinieieeteeiterie ettt sttt 29
6.1 30 — 1000 MHZ.....ooniiiieeee ettt ettt et ae et e et e be e teentesneenseeneas 29

0.2 1 =10 GHZ ettt ettt ettt 35

0.3 10 = I8 GHZ ettt sttt et sttt et eaeeneas 41

3 0f47



Powertap 3 RF Module

17049

Saris Cycling Group
4062

Company:
Model Tested:
Report Number:
DLS Project:

166 South Carter, Genoa City, W1 53128

ELECTRONIC SYSTEMS, INC.

DLS A

(BZ-L0r600Z "ASH) JL0-dv NN

ABojouyoa) pue spiepuels jo Sjnpsu) [BUOKEN 941 S04

éﬁ.% mm..,

_#1 Sajep aanaay3
e
x% . 0€-60-110Z Y3noip 10-01-0102

600z ABnuer palep snbiumuwiol Svi-0v T-0S) Jurcl o) 1ajad) wiajsds juswabeuews
Awenb Aiojeroqer e jo uoessdo sy pUB 8doos peuliep B 10) aousadiuos [Baiuy0s] SSjesuowWsp UoNBIDeII0E SIL Y
GOOZGZOL L DFOS PIEPUBIS [BUCHBLWISIU| PaZIUbosel sy] YIM SJUBRIOI0E LI DOJDEISDE 5] AI0JBIoqe] iy |

SNOLLVOINNNINODHATAL ANV ALI'MYEILYVdINOD DILANDVINO(MLIYATH

10y UOBNPaInIY jo 8doag ay) uo palsi
‘soontes aymads soy weibcld uonejpaisay Aojeioge] Aejumos reuoney sy Ag palpaiaoe §l

1 Buraym
U] ‘SWI)SAS NMUONRT S T'd

0-9LT001 *HAOOD HV'TdVIAN

4 of 47

G002:920.L1 DO31/0S| 0} uoljej}Ipaldly JO 91edIH3D

ABojouysa] pue spiepue)sg Jo ajnjipsu| jeuoijeN
2249WWON JO Juawedag sajels payun




S : :
D Company: Saris Cycling Group

I Model Tested: Powertap 3 RF Module
ELECTRONIC SYSTEMS, INC. Report Number: 17049
166 South Carter, Genoa City, W1 53128 DLS Project: 4062

1.0 Summary of Test Report

It was determined that the Powertap 3 RF Module, complies with the requirements of CFR 47 Part 15
Subpart C Section 15.249, and Subpart B Section 15.109.

Subpart C Section 15.249, and Subpart B Section 15.109 Applicable Technical Requirements
Tested:

Section Description Procedure Note | Compliant?
Field Strength of Fundamental | ANSI C63.4-2009 &
2RO Jecameiey ANSI C63.10-2009 | | Yes

ANSI C63.4-2009 &

15.249(a) Field Strength of Harmonics ANSI C63.10-2009

1,2 Yes

Restricted Bands of Operation | ANSI C63.4-2009 &

(Band-Edge) ANSI C63.10-2009 | | Yes

15.205

. : ANSI C63.4-2009 &
15.215(c) 20 dB Emission Bandwidth ANSI C63.10-2009 3 NA

, ANSI C63.4-2009 &
15.35(c) Duty Cycle Correction ANSI C63.10-2009 | - NA

ANSI C63.4-2009 &

2.1093 RF Exposure ANSI C63.10-2009

1,3 Yes

15.109(a) Receiver Radiated Emissions ANSI C63.4-2009 1,2,3 | Yes

Note 1: EUT tested at a distance of 3 meters in three orthogonal planes.
Note 2: EUT tested at a distance of 1 meter in three orthogonal planes.
Note 3:Informative.

NA: Not Applicable.

2.0 Introduction

On June 20 through June 22, 2011, the Powertap 3 RF Module, as provided by Saris Cycling Group was
tested to the requirements of CFR 47 Part 15 Subpart C Section 15.249, and Subpart B Section 15.109.
To meet these requirements, the procedures contained within this report were performed by personnel of
D.L.S Electronic Systems, Inc.
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S : :
D Company: Saris Cycling Group

I Model Tested: Powertap 3 RF Module
ELECTRONIC SYSTEMS, INC. Report Number: 17049
166 South Carter, Genoa City, W1 53128 DLS Project: 4062

3.0 Facilities

D.L.S. Electronic Systems, Inc. is a full service EMC/Safety Testing Laboratory accredited to ISO
17025. NVLAP Certificate and Scope can be viewed at http://www.dlsemc.com/certificate. Our
facilities are registered with the FCC, Industry Canada, and VCCI.

Wisconsin Test Facility: Wheeling Test Facility:
D.L.S. Electronic Systems, Inc. D.L.S. Electronic Systems, Inc.
166 S. Carter Street 1250 Peterson Drive

Genoa City, Wisconsin 53128 Wheeling, IL 60090

4.0  Description of Test Sample

Description:

This is an RF module for measuring various metrics in cycling or other sporting equipment. This is a
2.4GHz transceiver that communicates with an external device, typically a portable bicycle computer.
An application dependant host board is connected to the module. The host board collects the metrics,
and the module communicates the data to the receiver.

Type of Equipment / Frequency Range:
RF Module for Bicycle Power Meter / 2405 MHz to 2480 MHz
Physical Dimensions of Equipment Under Test:
Length: 2 in. x Width: 2 in. x Height: 0.8 in.
Power Source:
Single battery; 3 VDC
Internal Frequencies:

16 MHz, 0.032768 MHz

Transmit / Receive Frequencies Used For Test Purpose:

2405 MHz, 2440 MHz, 2480 MHz
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DLS A

ELECTRONIC SYSTEMS, INC.

166 South Carter, Genoa City, W1 53128

4.0

Type of Modulation(s) / Antenna Type:

Company:
Model Tested:

Report Number:

DLS Project:

Description of Test Sample (continued)

GFSK / Integrated PCB Trace Antenna

Description of Circuit Board(s) / Part Number:

Saris Cycling Group
Powertap 3 RF Module
17049

4062

| EASSM, T-ANTENNA AT3, BARE PCB | 19669 Rev A

5.0

Test Equipment

A list of the equipment used can be found in the table below. All primary equipment was calibrated
against known reference standards with a verified traceable path to NIST.

D.L.S. Wisconsin — Site 3 - Test Equipment:

Model Serial Cal

Description Manufacturer Number Number Frequency Range | Due
Dates

Receiver Rohde & Schwarz ESI 40 837808/005 20 Hz — 40 GHz 7/11
Preamplifier | Rohde & Schwarz TS-PR10 032001/005 9kHz -1 GHz 1/12
Antenna EMCO 3104C 97014785 | 20MHz=200 1 o,
MHz
Antenna EMCO 3146 97024895 200 MHz -1 GHz | 9/12
Horn Antenna EMCO 3115 9502-4451 1-18GHz 4/12
Fﬂtelﬁ;m}shgh' Q-Microwave 100462 1 42GHz-18GHz | 5/12
Preamp Ciao CA118-4010 101 1GHz-18GHz 1/12
AMF-8B-
Preamp Miteq 180265-40-10P- 438727 18GHz-26GHz 8/11
H/S
Horn Antenna A.H. Systems SAS-574 221 18 —40GHz 5/12
High Pass CL22500-9000-

Filter Planar CD-SS PF1229/0728 15-40 GHz 8/11
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S : :
D Company: Saris Cycling Group

I Model Tested: Powertap 3 RF Module
ELECTRONIC SYSTEMS, INC.

Report Number: 17049
166 South Carter, Genoa City, W1 53128 DLS Project: 4062

6.0  Test Arrangements

Radiated Arrangement:

All emission tests were performed at D.L.S. Electronic Systems, Inc. and set up according to ANSI
C63.4-2009 and ANSI C63.10-2009 unless otherwise noted. Description of procedures and
measurements can be found in Appendix B — Measurement Data. See Appendix A for additional photos
of the test set up.

Unless otherwise noted, the bandwidth of the measuring receiver / analyzer used during testing is shown
below.

Frequency Range Bandwidth (-6 dB)
10 to 150 kHz 200 Hz

150 kHz to 30 MHz 9 kHz

30 MHz to 1 GHz 120 kHz

Above 1 GHz 1 MHz

7.0 Test Conditions

Temperature and Humidity:
73°F at 66% RH
Battery Voltage:

3.1 VDC

8.0  Modifications Made To EUT For Compliance

None noted at time of test.

9.0  Additional Descriptions

Test Software used to control transmit and receive. User can select low, mid, or high cannel, modulated
or unmodulated, transmit or receive. Test Software: individual HID driver batch files for each operation.
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I Model Tested: Powertap 3 RF Module
ELECTRONIC SYSTEMS, INC. Report Number: 17049
166 South Carter, Genoa City, W1 53128 DLS Project: 4062
10.0 Results

Measurements were performed in accordance with ANSI C63.4-2009 and ANSI C63.10-20009.
Graphical and tabular data can be found in Annex B at the end of this report.

11.0 Conclusion

The Powertap 3 RF Module as provided by Saris Cycling Group, tested on June 20 through June 22,
2011 meets the requirements of CFR 47 Part 15 Subpart C Section 15.249, and Subpart B Section
15.109 Class B.
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Appendix A — Test Photos
Photo Information and Test Setup:

Item: EUT — Powertap 3

Radiated X Position
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Radiated Y Position
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Radiated Z Position
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Radiated above 1 GHz
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S : :
D Company: Saris Cycling Group

I Model Tested: Powertap 3 RF Module
ELECTRONIC SYSTEMS, INC. Report Number: 17049
166 South Carter, Genoa City, W1 53128 DLS Project: 4062

Appendix B — Measurement Data

1.0  Field Strength of Fundamental and Spurious emissions

Rule Part: Section 15.249(a) including 15.209(a)

Test Procedure: ANSI C63.4-2009

Limits:
Fundamental Field Strength Field Strength
Frequenc of Fundamental | of Harmonics
quency (millivolts/meter) | (microvolts/meter)
2400 — 2483.5 MHz 50 500
Results: Compliant

Sample Equations:

Total Level = Level + System Loss + Antenna Factor
Final Corrected = Total Level - Duty Cycle Correction
Margin = Limit - Final Corrected

Notes:
Tested at a 3 meter distance 30 MHz to 10 GHz
Tested at a 1 meter distance 10 GHz to 26 GHz
All other emissions at least 20 dB below the limit
Since the EUT was not able to transmit continuously while modulated, compliance is
shown by measurement of an unmodulated signal with a peak detector and applying a
duty cycle corrected value to the average limit (see above equations).
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Radiated Fundamental and Spurious Emissions — 30 MHz to 26 GHz
30 MHz — 10 GHz Tested at a 3 Meter Distance
10 — 26 GHz Tested at a 1 Meter Distance

EUT:
Manufacturer:

Operating Condition:

Test Site:
Operator:

Powertap 3

Saris Cycling Group Inc.
73 deg F; 66% R.H.

Site 3

Craig B

Test Specification:

FCC Part 15.249, Part 15.205 and Part 15.209

Comment: Low channel: 2405 MHz
Date: 06-21-2011
Notes: EUT set to continuous transmit, unmodulated.
Peak detector. (Average = Peak detector measurement — duty cycle correction factor).
All other emissions at least 20 dB under the limit.
Frequency Measurement | Ant. Level Antenna | System Total Duty Cycle Final Limit Margin
Tvpe Pol Factor Loss Level Correction | Corrected Comment
(GHz) P " | (dBuV) | (dBuV/m) | (dB) | (dBuV/m) (dB) (dBuV/m) | (dBuV/m) | (dB)
2.405 Max Peak Vert | 59.17 28.64 1.7 89.5 - 89.5 114 24.5 Fundamental
2.405 Average Vert | 59.17 28.64 1.7 89.5 543 35.2 94 58.8 Fundamental
2.405 Max Peak Horz | 60.47 28.64 1.7 90.8 - 90.8 114 23.2 Fundamental
2.405 Average Horz | 60.47 28.64 1.7 90.8 543 36.5 94 57.5 Fundamental
4.810 Max Peak Vert | 55.59 33.04 -38.9 49.7 --- 49.7 74 24.3 | Restricted Band
4.810 Average Vert | 55.59 33.04 -38.9 49.7 543 -4.6 54 58.6 | Restricted Band
4.810 Max Peak | Horz | 56.49 33.04 -38.9 50.6 --- 50.6 74 23.4 | Restricted Band
4.810 Average Horz | 56.49 33.04 -38.9 50.6 543 -3.7 54 57.7 | Restricted Band
7.215 Max Peak Vert | 50.76 36.11 -33.3 53.6 --- 53.6 74 20.4 | Restricted Band
7.215 Average Vert | 50.76 36.11 -33.3 53.6 543 -0.7 54 54.7 | Restricted Band
7.215 Max Peak | Horz | 52.36 36.11 -33.3 55.2 --- 55.2 74 18.8 | Restricted Band
7.215 Average Horz | 52.36 36.11 -33.3 55.2 543 0.9 54 53.1 Restricted Band




Radiated Fundamental and Spurious Emissions — 30 MHz to 26 GHz

30 MHz — 10 GHz Tested at a 3 Meter Distance

10 — 26 GHz Tested at a 1 Meter Distance

EUT:

Manufacturer:
Operating Condition:

Test Site:
Operator:

Test Specification:

Powertap 3
Saris Cycling Group Inc.

73 deg F; 66% R.H.

Site 3

Craig B

FCC Part 15.249, Part 15.205 and Part 15.209

Comment: Mid channel: 2440 MHz
Date: 06-21-2011
Notes: EUT set to continuous transmit, unmodulated.
Peak detector. (Average = Peak detector measurement — duty cycle correction factor).
All other emissions at least 20 dB under the limit.
Frequency Measurement | Ant. Level Antenna | System Total Duty C}fcle Final Limit Margin
Tvpe Pol Factor Loss Level Correction | Corrected Comment
(GHz) yp " | (dBuV) | (dBuV/m) | (dB) | (dBuV/m) (dB) (dBuV/m) | (dBuV/m) | (dB)
2.440 Max Peak Vert | 60.03 28.67 1.7 90.4 --- 90.4 114 23.6 Fundamental
2.440 Average Vert | 60.03 28.67 1.7 90.4 54.3 36.1 94 57.9 Fundamental
2.440 Max Peak | Horz | 63.08 28.67 1.7 93.5 -—- 93.5 114 20.6 Fundamental
2.440 Average Horz | 63.08 28.67 1.7 93.5 54.3 39.2 94 54.9 Fundamental
4.880 Max Peak Vert | 57.05 33.11 -39.5 50.7 --- 50.7 74 23.3 | Restricted Band
4.880 Average Vert | 57.05 33.11 -39.5 50.7 54.3 -3.6 54 57.6 | Restricted Band
4.880 Max Peak | Horz | 58.07 33.11 -39.5 51.7 -—- 51.7 74 22.3 | Restricted Band
4.880 Average Horz | 58.07 33.11 -39.5 51.7 54.3 -2.6 54 56.6 | Restricted Band
7.320 Max Peak Vert | 50.19 36.60 -33.0 53.8 --- 53.8 74 20.2 | Restricted Band
7.320 Average Vert | 50.19 36.60 -33.0 53.8 54.3 -0.5 54 54.5 | Restricted Band
7.320 Max Peak | Horz | 50.32 36.60 -33.0 53.9 -—- 53.9 74 20.1 | Restricted Band
7.320 Average Horz | 50.32 36.60 -33.0 53.9 54.3 -0.4 54 54.4 | Restricted Band




Radiated Fundamental and Spurious Emissions — 30 MHz to 26 GHz
30 MHz — 10 GHz Tested at a 3 Meter Distance
10 — 26 GHz Tested at a 1 Meter Distance

EUT: Powertap 3
Manufacturer: Saris Cycling Group Inc.
Operating Condition: 73 deg F; 66% R.H.
Test Site: Site 3
Operator: Craig B
Test Specification: FCC Part 15.249, Part 15.205 and Part 15.209
Comment:
Date: 06-21-2011
Notes: EUT set to continuous transmit, unmodulated.
Peak detector. (Average = Peak detector measurement — duty cycle correction factor).
All other emissions at least 20 dB under the limit.
Frequency Measurement | Ant. Level Antenna | System Total Duty C}fcle Final Limit Margin
Tvpe Pol Factor Loss Level Correction | Corrected Comment
(GHz) yp " | (dBuV) | (dBuV/m) | (dB) | (dBuV/m) (dB) (dBuV/m) | (dBuV/m) | (dB)
2.480 Max Peak Vert | 64.09 28.69 1.8 94.6 --- 94.6 114 19.4 Fundamental
2.480 Average Vert | 64.09 28.69 1.8 94.6 54.3 40.3 94 53.7 Fundamental
2.480 Max Peak | Horz | 65.01 28.69 1.8 95.5 -—- 95.5 114 18.5 Fundamental
2.480 Average Horz | 65.01 28.69 1.8 95.5 54.3 41.2 94 52.8 Fundamental
4.960 Max Peak Vert | 58.10 33.25 -39.1 52.3 --- 52.3 74 21.8 | Restricted Band
4.960 Average Vert | 58.10 33.25 -39.1 52.3 54.3 -2.1 54 56.1 | Restricted Band
4.960 Max Peak | Horz | 58.36 33.25 -39.1 52.5 -—- 52.5 74 21.5 | Restricted Band
4.960 Average Horz | 58.36 33.25 -39.1 52.5 54.3 -1.8 54 55.8 | Restricted Band
7.440 Max Peak Vert | 49.47 36.65 -33.8 52.3 --- 52.3 74 21.7 | Restricted Band
7.440 Average Vert | 49.47 36.65 -33.8 52.3 54.3 -2.0 54 56.0 | Restricted Band
7.440 Max Peak | Horz | 49.98 36.65 -33.8 52.8 -—- 52.8 74 21.2 | Restricted Band
7.440 Average Horz | 49.98 36.65 -33.8 52.8 54.3 -1.5 54 55.5 | Restricted Band
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ELECTRONIC SYSTEMS, INC. Report Number: 17049
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Appendix B
2.0  Restricted Bands of Operation (Radiated Band Edge measurement)

Rule Part: Section 15.249 including 15.205, 15.209, and 15.35

Test Procedure: ANSI C63.4-2009

Limits:
Field Strength Measurement
Frequency (MHz) (microvolts/meter) | Distance (meters)
Above 960 500 3
Results: Compliant

Sample Equations:
Average Band-Edge Field Strength = Peak Field Strength — Duty Cycle Correction*®
*Used to compare to the average limit. Peak detector used, then a correction applied.

Notes:
Because the upper band edge coincides with a restricted band, band edge compliance for
the upper band edge was determined using a radiated measurement of the highest channel
transmitting its normal modulation. The radiated field strength of the fundamental
emission at the band edge was measured with a peak detector. Then the duty cycle
correction factor was applied to show compliance to the Average limit at the band edge.
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Test Date: 06-21-2011

Company: Saris Cycling Group

EUT: Powertap 3

Test: Band edge 2.4835 GHz (FCC Pt. 15.249, FCC Pt. 15.205, FCC Pt. 15.209)
Operator: Craig B

Comment:  EISONGHENSNCGUSHEY

Modulation ON

Horizontal (worst-case)

Peak Detector

Peak Limit: 74 dBuV/m at 3 meters
Average Limit: 54 dBuV/m at 3 meters

Peak field strength: 72.68 dBuV/m at 3 meters: Margin =1.32 dB

Average field strength: 72.68 — 54.3 dB (duty cycle correction) = 18.38 dBuV/m
at 3 meters: Margin = 35.62 dB

% Max/Ref Lvl Marker 1 [T3] RBW 1 MHz RF Att 10 dB

102 dB* 72.68 dBuV/m VBW 3 MHz

82 dB* 2.48350000 GHz SWT 100 s unit dBuv/m
lOL

17 N

—D1 74 [dB*

1

2

Center 2.4835 GHz 1 MHz/ Span 10 MHz
Date: 21.JUN.2011 11:31:58
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DLS?
| Model Tested:
ELECTRONIC SYSTEMS, INC. Report Number:
166 South Carter, Genoa City, W1 53128 DLS Project:
Appendix B
3.0 20 dB Emission Bandwidth

Rule Part: Section 15.215(¢c)

Test Procedure: ANSI C63.4-2009, Section 13.7

Limits: Not Applicable

Results: 20 dB Bandwidth=1.11 MHz

Sample Equations:
None
Notes:

None
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Test Date: 06-20-2011

Company: Saris Cycling Group

EUT: Powertap 3

Test: 20 dB Bandwidth (FCC Part 15.249)
Operator: Craig B

Comment: Frequency — 2.440 GHz

20 dB Bandwidth = 1.11 MHz

Delta 1 [T3] RBW 100 kHz RF Att 10 dB
Ref Lvli -0.11 dB VBW 300 kHz
68.9 dBuv 1.11022044 MHz SWT 5 ms Unit dB
7]
-1 n.]'}/ uﬂl”
—20|-B2—48J9aBpv W‘\IMW N
-30
-4
-5
-6
-7
-8
-9
-10
Center 2.44 GHz 200 kHz/ Span 2 MHz

Date: 20.JUN.2011 15:18:53
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Appendix B

4.0 Duty Cycle Correction

Rule Part:

Test Procedure:

Limits:

Results:

Sample Equations:

Notes:

Section 15.35(¢c)

ANSI C63.4-2009

Not Applicable

Saris Cycling Group
Powertap 3 RF Module
17049

4062

Duty Cycle Correction Factor: 54.37 dB

One pulse at 0.1912 ms
One pulse during 100 ms sweep

Total on Time = 0.1912 ms during 100 ms Sweep

20 log (0.1912 / 100) = -54.370

Duty Cycle Correction Factor = 54.37 dB

None
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Test Date:
Company:

EUT:
Test:
Operator:

Comment:

06-20-2011

Saris Cycling Group
Powertap 3

Duty Cycle (FCC Part 15.249)
Craig B

Duty Cycle Correction: 20log(0.1912/100)= -54.37

Duty Cycle Correction factor: 54.3 dB

105 ms sweep: Only 1 pulse during 100 ms

Delta 2 [T3] RBW 1 MHz RF Att 20 dB
% Ref Lvl 0.11 dB VBW 3 MHz
100 dBuv 100.210421 ms SWT 105 ms Unit dBuv
10
Y1|[T3] 6940 dBu\
0.00g000 s
o A2 T3] .11 dB
100.210421 ms
8
| 2
7 A
6
5
Lottt AL AR A M A AR AN Al s Al
A
3
2
1
Center 2.44 GHz 10.5 ms/

Date:

20.JUN.2011 15:33:48



Test Date:
Company:

EUT:
Test:
Operator:

Comment:

06-20-2011

Saris Cycling Group
Powertap 3

Duty Cycle (FCC Part 15.249)
Craig B

Duty Cycle Correction: 20log(0.1912/100)= -54.37
Duty Cycle Correction factor: 54.3 dB

Duration of one pulse: 191.2 us =0.1912 ms

Delta 1 [T3] RBW 1 MHz RF Att 20 dB
% Ref Lvl -12.05 dB VBW 3 MHz
100 dBpV 191.182365 ps SWT 300 ps Unit dBpvV
10

v1|[T3] 68]03 dBu\

0.00d000 s

9 al[1T3] ~T2.05 dB
191.182365 ps

=

Center 2.44 GHz 30 us/

Date:

20.JUN.2011 15:37:05



Appendix B

5.0

RF Exposure Compliance

Rule Part:

Test Procedure:

Limits:

Results:

CFR 47 Part 1.1307(b)
CFR 47 Part 2.1093

Exemption from SAR measurements based on output power lower
than FCC threshold.

FCC threshold for SAR measurements is 60/f(GHz) mW.

(d <2.5 cm general population category).

Highest power was measured on the High channel (2480 MHz).
60/f GHz = 60/2.480 = 24 mW

Threshold for SAR measurements is = 24 mW.

This is a portable device and the maximum peak output power
measured

-1.15 dBm e.i.r.p. (using substitution method). This is equivalent
to

-3.30 dBm e.1.p.ref. to %41 dipole)

-3.30 dBm = 0.47 mW.

The measured output power of 0.47 mW is less than the 24
mW threshold. SAR measurement is not necessary.
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DI s A Company: Saris Cycling Group
I Model Tested: Powertap 3 RF Module
ELECTRONIC SYSTEMS, INC. Rep ort Number: 17049
166 South Carter, Genoa City, W1 53128 DLS Project: 4062
Appendix B
51 EIRP - Low Channel
DLS Electronic Systems, Inc.
Company: Saris Cycling Group
Operator: Craig B
Date of test: 06-21-2011
Temperature: 70 deg. F
Humidity: 71% R.H.
Test Specifications: FCC Pt. 2.1093
EIRP - Substitution Method
Model: Powertap 3
Channel: Low: 2405 MHz
Oupuor | Sorecir
Max. Field Signal cable
Frequency : Generator Gain of Strength of
Strength of between .o - . Strength of
and when field . subst. emission Limit Margin -
Polarization | UL @3 strength Signal antenna [EIRP] (dBm) (dB) emission [EIRP]
ters g Gen. and . (mW)
(MHz) me equals that (dBi) (dBm)
(dBuV/m) of EUT subst.
antenna
(dBm) B)
24(.)5 89.51 -14.67 1.88 9.53 -7.02 NA NA 0.20
vertical
2.405 90.81 -13.64 1.88 9.53 -5.99 NA NA 0.25
horizontal

EIRP = Signal generator output - cable loss + antenna gain
ERP (et 0 v dipoley = Signal generator output - cable loss + antenna gain - 2.15
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S
DI A Company: Saris Cycling Group

I Model Tested: Powertap 3 RF Module
ELECTRONIC SYSTEMS, INC. Report Number: 17049
166 South Carter, Genoa City, W1 53128 DLS Project: 4062

Appendix B

5.2 EIRP — Middle Channel

DLS Electronic Systems, Inc.

Company: Saris Cycling Group
Operator: Craig B

Date of test: 06-21-2011
Temperature: 70 deg. F

Humidity: 71% R.H.

Test Specifications: FCC Pt. 2.1093

EIRP - Substitution Method

Model: Powertap 3

Correction
Oqu ut of factor for
Frequenc Max. Field GSrllirrl:tlor cable Gain of Strength of
gﬁd Y Strength of when field between subst. emisgsion Limit Margin Strength of
Polarization EUT@3 strength Signal antenn-a [EIRP] (dBm) (dB) emission [EIRP]
meters Gen. and . (mW)
(MHz) (dBuV/m) equals that subst. (dBi) (dBm)
(zgglnjg antenna
(dB)
2440
vertical 90.40 -13.72 1.92 9.39 -6.25 NA NA 0.24
2440
horizontal 93.45 -10.80 1.92 9.39 -3.33 NA NA 0.46

EIRP = Signal generator output - cable loss + antenna gain
ERP et 10 v dinoley = Signal generator output - cable loss + antenna gain - 2.15
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S : :
DI A Company: Saris Cycling Group

I Model Tested: Powertap 3 RF Module
ELECTRONIC SYSTEMS, INC. Report Number: 17049
166 South Carter, Genoa City, W1 53128 DLS Project: 4062

Appendix B

5.3 EIRP - High Channel

DLS Electronic Systems, Inc.

Company: Saris Cycling Group
Operator: Craig B

Date of test: 06-21-2011
Temperature: 70 deg. F

Humidity: 71% R.H.

Test Specifications: FCC Pt. 2.1093

EIRP - Substitution Method

Model: Powertai 3

Correction
Oqu ut of factor for
Max. Field Signal cable .
Frequency : Generator Gain of Strength of
Strength of between Lo . . Strength of
and when field . subst. emission Limit Margin -
. EUT @ 3 Signal emission [EIRP]
Polarization strength antenna [EIRP] (dBm) (dB)
meters Gen. and . (mW)
(MHz) dBuV/m) equals that bst (dBi) (dBm)
D Y L R
(dBm) (dB)
2480
. 94.58 -9.20 1.97 9.24 -1.93 NA NA 0.64
vertical
2480
. 95.50 -8.42 1.97 9.24 -1.15 NA NA 0.77
horizontal

EIRP = Signal generator output - cable loss + antenna gain
ERP e 10 v dipoley = Signal generator output - cable loss + antenna gain - 2.15
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FCC Part 15.109 Class B

Electric Field Strength

EUT: Powertap G3

Manufacturer: Saris Cycling Group

Operating Condition: 72 deg. F; 64% R.H.

Test Site: DLS O.F. Site 3

Operator: Craig B

Test Specification: Receiver radiated emissions

Comment : Continuous receive; Low, Mid, and High channels

Date: 06-22-2011

TEXT: "Horz 3 meters"

Short Description: Test Set-up
Test Set-up: EUT Measured at 3 Meters with HORIZONTAL Antenna Polarization
Equations: Total Level (dBuV/m) = Level (dBuV) + System Loss (dB) + Antenna Factor (dBuV/m)
Margin(dB) = Limit (dBuV/m) - Total Level (dBuV/m)
Graph Markers: + Frequency marker (Level of marker not related to final level)

| Final maximized level using Quasi-Peak detector
X Final maximized level using Average dector

# Final maximized level using Peak detector

Page 1/3  6/22/2011 1:05PM A6224 F1H print



Level [dBuV/m]

I e N N N R
R S o L J— —
o | | | | _—

o | | | | +
e T R - . I
L0 o o o o o o

o O Lo < (40} (QV —

1G

600M

400M

300M

200M

Frequency [Hz]

100M

S0M

30M 40M

A6224 F1H Quasi-Peak

MES
-MES

26224 F1H Peak List

+ +

Voltage Amplitude FCC Class B

FCC ClassB F QP/AV

LIM

A6224 F1H print

1:05PM

6/22/2011
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MEASUREMENT RESULT: "A6224 F1H Final"

6/22/2011 1:03PM

Frequency Level Antenna System Total Limit Margin Height EuT Final Comment
Factor Loss Level Ant. Angle Detector
MHz dBuv dBuv/m dB dBuvV/m dBuvV/m dB m deg
814.930000 15.82 22.00 -19.2 18.6 46.0 27.4 2.00 45 QUASI-PEAK noise floor
432.600000 16.21 16.70 -21.1 11.8 46.0 34.2 2.00 0 QUASI-PEAK noise floor
128.580000 16.90 12.74 -23.2 6.4 43.5 37.1 2.50 90 QUASI-PEAK noise floor

Page 3/3 6/22/2011 1:05PM A6224 F1H print



FCC Part 15.109 Class B

Electric Field Strength

EUT: Powertap G3

Manufacturer: Saris Cycling Group

Operating Condition: 72 deg. F; 64% R.H.

Test Site: DLS O.F. Site 3

Operator: Craig B

Test Specification: Receiver radiated emissions

Comment : Continuous receive; Low, Mid, and High channels

Date: 06-22-2011

TEXT: "Vert 3 meters"

Short Description: Test Set-up
Test Set-up: EUT Measured at 3 Meters with VERTICAL Antenna Polarization
Equations: Total Level (dBuV/m) = Level (dBuV) + System Loss (dB) + Antenna Factor (dBuV/m)
Margin(dB) = Limit (dBuV/m) - Total Level (dBuV/m)
Graph Markers: + Frequency marker (Level of marker not related to final level)

| Final maximized level using Quasi-Peak detector
X Final maximized level using Average dector

# Final maximized level using Peak detector

Page 1/3  6/22/2011 1:03PM A6224 F1V print



1G

600M

400M

300M

200M

Frequency [Hz]

Voltage Amplitude FCC Class B

100M

A6224 F1V print

Level [dBuV/m]

40

S0M

30M 40M

16224 F1V Peak List

A6224 F1V Quasi-Peak

MES
-MES

+ +

FCC ClassB F QP/AV

LIM

1:03PM

6/22/2011

Page 2/3



MEASUREMENT RESULT:

6/22/2011 12:54PM
Frequency Level
MHz dBuv
69.120000 29.71
612.190000 16.03
328.940000 16.69
Page 3/3 6/22/2011

"A6224 F1V Final™

Antenna
Factor
dBuv/m

7.56

19.54
14.70

1:03PM

System Total
Loss Level
dB  dBuv/m
-24.1 13.2
-20.4 15.2
-21.9 9.5

A6224 F1V_print

Limit
dBuv/m
40.0

46.0
46 .0

Margin Height
Ant.

dB m
26.8 1.00
30.8 1.00
36.5 1.00

EuT
Angle
deg

0
0
0

Final
Detector

QUASI-PEAK
QUASI-PEAK
QUASTI-PEAK

Comment

noise floor
noise floor
noise floor



FCC Part 15.109 Class B

Electric Field Strength

EUT: Powertap G3

Manufacturer: Saris Cycling Group

Operating Condition: 72 deg. F; 71% R.H.

Test Site: DLS O.F. Site 3

Operator: Craig B

Test Specification: Receiver radiated emissions

Comment : Continuous receive; Low, Mid, and High channels

Date: 06-22-2011

TEXT: "Horz 3 meters"

Short Description: Test Set-up
Test Set-up: EUT Measured at 3 Meters with HORIZONTAL Antenna Polarization
Equations: Total Level (dBuV/m) = Level (dBuV) + System Loss (dB) + Antenna Factor (dBuV/m)
Margin(dB) = Limit (dBuV/m) - Total Level (dBuV/m)
Graph Markers: + Frequency marker (Level of marker not related to final level)

| Final maximized level using Quasi-Peak detector
X Final maximized level using Average dector

# Final maximized level using Peak detector

Page 1/3 6/22/2011 8:59AM  A6213 sh print



Level [dBuV/m]

\\\\\\

\\\\\\\\\\\\\\\\\\\

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

20

10G

4G

G

3
Frequency [HZ]

1G

A6213 sh Average

X x :MES
# # :MES

26213 sh Peak

A6213 sh Peak List

-MES

+ +

FCC Class B F 3m AVG
FCC Class B F 3m PK

Field Strength AVG Limit 3m

LIM
LIM

Field Strength PEAK Limit 3m

A6213_sh print

8 : 59AM

6/22/2011

Page 2/3



MEASUREMENT RESULT:

6/22/2011 8:58AM
Frequency Level
MHz dBuv
2836.600000 58.29
2790.900000 58.52
2750.900000 57.46
2836.600000 60.62
2790.900000 60.75
2750.900000 59.80
Page 3/3 6/22/2011

Antenna
Factor

dBuv

29.
28.
28.
29.
28.
28.

8 : 59AM

/m

11
94
90
11
94
90

"A6213 sh Final"

System Tota
Loss Leve
dB dBuv/
-38.0 49.
-38.4 49.
-38.4 48.
-38.0 51.
-38.4 51.
-38.4 50.

A6213_sh print

1
1
m

W waoRr b

Limit

dBuv/m

54.
54.
54.
74 .
74 .
74 .

[eNeoNeoNeoNeoNe)

Margin

dB

[&))
N JdWw o wo

Height
Ant.

s

m

.00
.00
.00
.00
.00
.00

EuT
Angle
deg

110
110
270
110
110
270

Final
Detector

AVERAGE
AVERAGE
AVERAGE
MAX PEAK
MAX PEAK
MAX PEAK

Comment

High channel
Mid channel
Low channel
High channel
Mid channel
Low channel



FCC Part 15.109 Class B

Electric Field Strength

EUT: Powertap G3

Manufacturer: Saris Cycling Group

Operating Condition: 72 deg. F; 71% R.H.

Test Site: DLS O.F. Site 3

Operator: Craig B

Test Specification: Receiver radiated emissions

Comment : Continuous receive; Low, Mid, and High channels

Date: 06-22-2011

TEXT: "Vert 3 meters"

Short Description: Test Set-up
Test Set-up: EUT Measured at 3 Meters with VERTICAL Antenna Polarization
Equations: Total Level (dBuV/m) = Level (dBuV) + System Loss (dB) + Antenna Factor (dBuV/m)
Margin(dB) = Limit (dBuV/m) - Total Level (dBuV/m)
Graph Markers: + Frequency marker (Level of marker not related to final level)

| Final maximized level using Quasi-Peak detector
X Final maximized level using Average dector

# Final maximized level using Peak detector

Page 1/3  6/22/2011 9:01AM A6213 sv_print



Level [dBuV/m]

\\\\\\

\\\\\\\\\\\\\\\\\\\

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

20

10G

4G

G

3
Frequency [HZ]

1G

A6213 sv Average

X x :MES
# # :MES

26213 sv Peak

A6213 sv Peak List

-MES

+ +

FCC Class B F 3m AVG
FCC Class B F 3m PK

Field Strength AVG Limit 3m

LIM
LIM

Field Strength PEAK Limit 3m

A6213_sv_print

9:01AM

6/22/2011
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MEASUREMENT RESULT:

6/22/2011 8:58AM
Frequency Level
MHz dBuv
2836.600000 57.16
2790.900000 56.83
2750.900000 55.81
2836.600000 59.84
2790.900000 59.36
2750.900000 58.74
Page 3/3 6/22/2011

Antenna
Factor

dBuv

29.
28.
28.
29.
28.
28.

9:01AM

/m

11
94
90
11
94
90

"A6213 sv Final"

System Total
Loss Level
dB  dBuv/m
-38.0 48 .3
-38.4 47 .4
-38.4 46.3
-38.0 51.0
-38.4 49.9
-38.4 49.3

A6213_sv_print

Limit

dBuv/m

54.
54.
54.
74 .
74 .
74 .

[eNeoNeoNeoNeoNe)

Margin

dB

N
w
NP OO0 J

Height
Ant.

s

m

.00
.00
.00
.00
.00
.00

EuT
Angle
deg

225
200
225
225
200
225

Final
Detector

AVERAGE
AVERAGE
AVERAGE
MAX PEAK
MAX PEAK
MAX PEAK

Comment

High channel
Mid channel
Low channel
High channel
Mid channel
Low channel



FCC Part 15.109 Class B

Electric Field Strength

EUT: Powertap G3

Manufacturer: Saris Cycling Group

Operating Condition: 72 deg. F; 67% R.H.

Test Site: DLS O.F. Site 3

Operator: Craig B

Test Specification: Receiver radiated emissions

Comment : Continuous receive; Low, Mid, and High channels

Date: 06-22-2011

TEXT: "Horz 1 meters"

Short Description: Test Set-up
Test Set-up: EUT Measured at 1 Meters with HORIZONTAL Antenna Polarization
Equations: Total Level (dBuV/m) = Level (dBuV) + System Loss (dB) + Antenna Factor (dBuV/m)
Margin(dB) = Limit (dBuV/m) - Total Level (dBuV/m)
Graph Markers: + Frequency marker (Level of marker not related to final level)

| Final maximized level using Quasi-Peak detector
X Final maximized level using Average dector

# Final maximized level using Peak detector

Page 1/3  6/22/2011 9:51AM  A6222 sh print
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MEASUREMENT RESULT:

6/22/2011
Frequency

16131.400000
16131.400000

Page 3/3

MHz

9:51AM

Level
dBuv

37.54
50.63

6/22/2011

"A6222 sh Final"

Antenna
Factor
dBuv/m

38.27
38.27

9:51AM

System Total Limit Margin Height
Loss Level Ant.
dB dBuV/m dBuvV/m dB m
-38.1 37.7 63.5 25.9 1.00
-38.1 50.8 83.5 32.8 1.00

A6222 sh print
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0
0

Final
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AVERAGE
MAX PEAK

Comment
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noise floor



FCC Part 15.109 Class B

Electric Field Strength

EUT: Powertap G3

Manufacturer: Saris Cycling Group

Operating Condition: 72 deg. F; 67% R.H.

Test Site: DLS O.F. Site 3

Operator: Craig B

Test Specification: Receiver radiated emissions

Comment : Continuous receive; Low, Mid, and High channels

Date: 06-22-2011

TEXT: "Vert 1 meters"

Short Description: Test Set-up
Test Set-up: EUT Measured at 1 Meters with VERTICAL Antenna Polarization
Equations: Total Level (dBuV/m) = Level (dBuV) + System Loss (dB) + Antenna Factor (dBuV/m)
Margin(dB) = Limit (dBuV/m) - Total Level (dBuV/m)
Graph Markers: + Frequency marker (Level of marker not related to final level)

| Final maximized level using Quasi-Peak detector
X Final maximized level using Average dector

# Final maximized level using Peak detector
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MEASUREMENT RESULT:

6/22/2011
Frequency

MHz

11984.400000
11984.400000

Page 3/3

9:54AM

Level
dBuv

34.94
47.64

6/22/2011

"A6222 sv Final"

Antenna
Factor
dBuv/m

39.13
39.13

9:55AM

System Total Limit Margin Height
Loss Level Ant.
dB dBuV/m dBuvV/m dB m
-41.3 32.8 63.5 30.7 1.00
-41.3 45.5 83.5 38.0 1.00

A6222 sv_print
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Final
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Comment

noise floor
noise floor
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DLS Company: Saris Cycling Group
m Model Tested: Powertap 3 RF Module
ELECTRONIC SYSTEMS, INC. Report Number: 17049

166 South Carter, Genoa City, W1 53128 DLS Project: 4062

END OF REPORT

Revision # | Date Comments By
1.0 06-29-2011 Preliminary Release CB
1.1 07-21-2011 Part A updates & data added JS
1.2 08-02-2011 Page 25 updated JS
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