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FCC Test Report

Report No.: AGC05066150901FE01

FCCID : 2AFQH-CAMPROCKER

PRODUCT DESIGNATION : LIGHTWAVE LANTERN

BRAND NAME : BRUNTON

MODEL NAME : CAMP ROCKER
CLIENT : Brunton Outdoor Inc.
DATE OF ISSUE : Sep.15,2015
STANDARD(S) : FCCPart 15 Rules
REPORT VERSION : V1.0

CAUTION: o &
This report shall not be reproduced e in f hout the written permission of the
test laboratory and shall not be quoted out of context.
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1. VERIFICATION OF CONFORMITY

Applicant Brunton Outdoor Inc.

Address 1900 Taylor Ave. Louisville, CO 80027 USA

Manufacturer Atoz Electronic Technology Co Ltd

Address 25 Si Li Nan Rd, DaPing, Industrial District, TangXia Town, Dongguan, China

Product Designation

LIGHTWAVE LANTERN

Brand Name

BRUNTON

Test Model

CAMP ROCKER

Measurement Procedure

ANSI C63.4: 2009

Date of test

Sep.07 to Sep.08,2015

Deviation

None

Condition of Test Sample

Normal

Report Template

AGCRT-US-IT/AC(2013-03-01)

The above equipment was tested by Compliance Certification Service(Shenzhen) Inc. for compliance with the
requirements set forth in the FCC Rules and Regulations Part 15, the measurement procedure according to
ANSI C63.4:2009. This said equipment in the configuration described in this report shows the maximum
emission levels emanating from equipment are within the compliance requirements.

The test results of this report relate only to the tested sample identified in this report.

Tine Yo

Tested By
Time Huang(Huang Nanhui)  Sep.15,2015
Checked By \""""/‘b bl
Forrest Lei(Lei Yonggang) Sep.15,2015

Authorized By

tas

Solger Zhang(Zhang Hongyi)

Sep.15,2015
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2. SYSTEM DESCRIPTION
TEST MODE DESCRIPTION
NO. TEST MODE DESCRIPTION WORST
1 AUX IN with charging \%
2 AUX IN + Power supply for mobile phone

Note: 1. V means EMI worst mode
2. Only worst mode data recorded in the test report

3. MEASUREMENT UNCERTAINTY
Conducted measurement: +/- 2.75dB

Radiated measurement: +/- 3.2dB
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4. PRODUCT INFORMATION
Housing Type Plastic and metal
Power Supply DC 3.7V by battery
Note: The highest working frequency of EUT less than 500MHz
I/O Port Information (X]Applicable [_]Not Applicable)
I/O Port of EUT
I/O Port Type Number Cable Description Tested With
MICRO USB 1 0.2m, unshielded 1
AUX IN port 1 -- 1
OUTPUT USB for mobile phone 1 -- 1
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5. SUPPORT EQUIPMENT
Device Type Manufacturer Model Name Serial No. Data Cable F():(;nger
PC Dell INSPIRON -- -- -
Phone Apple iPhone 5S -- -- --
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Site Compliance Certification Service(Shenzhen) Inc.
Location No0.10-1 Mingkeda Logistics Park, No.18 Huanguan South RD. Guan lan
Town,Baoan Distr
Description The test site is constructed and calibrated to meet the FCC requirements in
P documents ANSI C63.4:2000.
Radiated Emission Test Site 966(2)
. Serial Last Due
Name of Equipment Manufacturer |Model Number Number Calibration | Calibration
PSA  Series Agilent E4446A  |US44300399| 03/01/2015 | 03/01/2016
Spectrum Analyzer
EMI TEST RECEIVER ROHDE&ZS CHWAR ESCI 100783 03/09/2015 | 03/08/2016
Amplifier MITEQ AM-1604-3000 1123808 03/18/2015 | 03/17/2016
High Noise Amplifier Agilent 8449B 3008A01838 | 03/18/2015 | 03/17/2016
Board-Band Horn Schwarzbeck BBHA 9170 | 9170-497 | 07/10/2015 | 07/09/2016
Antenna
Bilog Antenna SCHAFFNER CBL6143 5082 03/01/2015 | 03/01/2016
Horn Antenna SCHWARZBECK BBHA9120 D286 03/01/2015 | 03/01/2016
Loop Antenna COM-POWER AL-130 121044 09/27/2014 | 09/26/2015
Turn Table N/A N/A N/A N.C.R N.C.R
Controller Sunol Sciences SC104V 022310-1 N.C.R N.C.R
Controller CT N/A N/A N.C.R N.C.R
TempM’eT;m'd'ty Anymetre JR913 N/A 02/28/2015 | 02/27/2016
Antenna Tower SUNOL TLT2 N/A N.C.R N.C.R
Test SIW FARAD LZ-RF / CCS-SZ-3A2
Conducted Emission Test Site
Name of . Last Due
Equipment Manufacturer Model Number [Serial Number Calibration | Calibration
EMI TEST ROHDE&SCHWA
RECEIVER R7 ESCI 100783 03/09/2015 | 03/08/2016
LISN(EUT) ROHDES‘ZS CHWA ENV216 101543-WX | 03/09/2015 | 03/08/2016
LISN EMCO 3825/2 8901-1459 | 03/09/2015 | 03/08/2016
TempM’eT(:rm'd'ty VICTOR HTC-1 N/A 03/04/2015 | 03/03/2016
Test SIW FARAD EZ-EMC/ CCS-3A1-CE
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7. FCCLINE CONDUCTED EMISSION TEST
7.1. LIMITS OF LINE CONDUCTED EMISSION TEST
Maximum RF Line Voltage
Frequency
Q.P.(dBuV) Average( dBuV)

150kHz-500kHz 66-56 56-46

500kHz-5MHz 56 46

5MHz-30MHz 60 50

Note:
1. The lower limit shall apply at the transition frequency.
2. The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to 0.50MHz.

7.2. BLOCK DIAGRAM OF TEST SETUP

80cm =80cm

40cm

Test system

LISN

g0pm
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7.3. PROCEDURE OF LINE CONDUCTED EMISSION TEST

(1)

)
®3)
(4)
(5)

(6)
(7)
(8)
(9)

The equipment was set up as per the test configuration to simulate typical actual usage per the user’s
manual. When the EUT is a tabletop system, a wooden table with a height of 0.8 meters is used and is
placed on the ground plane as per ANSI C63.4 (see Test Facility for the dimensions of the ground plane
used). When the EUT is a floor-standing equipment, it is placed on the ground plane which has a 3-12
mm non-conductive covering to insulate the EUT from the ground plane.

Support equipment, if needed, was placed as per ANSI C63.4.

All I/O cables were positioned to simulate typical actual usage as per ANSI C63.4.

The EUT received DC5V power from PC with receive 120V/60Hz power from a LISN.

The EUT test program was started. Emissions were measured on each current carrying line of the EUT
using a spectrum Analyzer / Receiver connected to the LISN powering the EUT. The LISN has two
monitoring points: Line 1 (Hot Side) and Line 2 (Neutral Side). Two scans were taken: one with Line 1
connected to Analyzer / Receiver and Line 2 connected to a 50 ohm load; the second scan had Line 1
connected to a 50 ohm load and Line 2 connected to the Analyzer / Receiver.

Analyzer / Receiver scanned from 150 kHz to 30MHz for emissions in each of the test modes.

During the above scans, the emissions were maximized by cable manipulation.

A scan was taken on both power lines, Line 1 and Line 2, recording at least the six highest emissions.
Emission frequency and amplitude were recorded into a computer in which correction factors were used
to calculate the emission level and compare reading to the applicable limit. If EUT emission level was
less —2dB to the A.V. limit in Peak mode, then the emission signal was re-checked using Q.P and
Average detector.

The test data of the worst case condition (mode 1) was reported on the Summary Data page.
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7.4. TEST RESULT OF LINE CONDUCTED EMISSION TEST
LINE CONDUCTED EMISSION TEST-L

00 dituy

apF: —_—
AVl _

'u__h . peat.
S "W“‘r""““W'--L..«wJ‘*’*-'h-ﬂn.m.rImf\ | ] l %
. I| ¥ " LULF
W TLIL'P' ‘|Illl. L LMJJII"" '||F|‘"'.llllllf]mlll"l)r h‘h
W r"r*ff'-‘hl‘vr._'.\ltla""mll'
n.o
0.150 0.5 [HHz] 5 J0.000

MNo. Frequency QuasiPeak Average Correction QuasiPeak Average QuasiPeak Average QuasiPeak Average Remark
reading reading  factor result result limit limit margin  margin
{MHz) {(dBuv) (dBuv) (dB) (dBuv) (dBuv)  (dBuv) (dBuv) (dB) (dB)
1 01580 46.63 27.63 9.60 hEB.23 37.23 65.56 5557 -0.33 -15.34 Pass
HEF' 0.1880 4220 27.34 9.66 51.85 37.00 54,21 54.21 -12.35 -17.21 Pass
3P 05060 31.95 20.45 9.68 41.63 30.13 56.00  46.00 -14.37 -15.87 Pass
4P 1.6740 27.92 14.96 972 37.64 24 68 56.00  46.00 -18.36 -21.32 Pass
5P 3.6540 30.46 1378 9.70 4016 23.48 56.00  46.00 -15.84 -22.52 Pass
6P 258740 24 24 10.49 9.0 3415 20.40 60.00 50.00 -25.85 -20.60 Pass

RESULT: PASS
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LINE CONDUCTED EMISSION TEST-N

A0 dBuY

apP: —

AYla: _

0.0
0.150 [1R4] [MHz] =] J0.000

Mo. Freguency QuasiPeak Average Cormection QuasiPeak Average QuasiPsak Average QuasiPeak Average Remark

reading reading  factor result result lirmit limit margin ~ margin
(MHZ) (dBuVv) (dBuV) (dB) (dBuv) (dBuv) (dBuv) (dBuv) (dB) (dB)
1 01539 48 .44 3318 QT8 hg. 22 4294 65.78 579 -7.56 -12.85 Pass
HEF' 01740 46.14 31138 Q78 5582 40.96 64.76 477 -8.84 -13.81 Pass
AP 05020 32.33 2011 9.68 42.01 29.79 5G.00 46.00 -13.99 -16.21 Pass
4P 1.4260 27.149 16.84 a7s 36.97 26.62 56.00 46.00 -19.03 -19.33 Pass
5P 36140 31.62 1476 Q76 41 38 24 /2 56.00 46.00 -14 62 -21.43 Pass
6P 30.0000 23.36 10.70 9.90 3326 2060 60.00 50.00 -26.74 -20.40 Pass

RESULT: PASS



8. FCC RADIATED EMISSION TEST
8.1. LIMITS OF RADIATED EMISSION TEST

Report No.: AGC05066150901FEQ01
Page 13 of 26

Frequency Distance Maximum Field Strength Limit
(MHz) (m) (dBuVv/m/ Q.P.)
30~88 3 40.0
88~216 3 43.5
216~960 3 46.0
Above 960 3 54.0

Note: The lower limit shall apply at the transition frequency.

8.2. BLOCK DIAGRAM OF TEST SETUP
System Diagram of Connections between EUT and Simulators

A
1-4m
Amplifier
/—\
Spectrum
L4 Analyzer
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8.3. PROCEDURE OF RADIATED EMISSION TEST

(1)

)
®3)
(4)
(5)

(6)

(7)
(8)

The equipment was set up as per the test configuration to simulate typical actual usage per the user’s
manual. When the EUT is a tabletop system, a wooden turntable with a height of 0.8 meters is used
which is placed on the ground plane as per ANSI C63.4 (see Test Facility for the dimensions of the
ground plane used). When the EUT is floor-standing equipment, it is placed on the ground plane which
has a 3-12 mm non-conductive covering to insulate the EUT from the ground plane.

Support equipment, if needed, was placed as per ANSI C63.4.

All I/O cables were positioned to simulate typical actual usage as per ANSI C63.4.

The EUT received DC 5V power from PC with receive 120V/60Hz power

from socket under the turntable through a LISN.

The antenna was placed at 3 meter away from the EUT as stated in FCC Part 15. The antenna
connected to the Analyzer via a cable and at times a pre-amplifier would be used.

The Analyzer / Receiver quickly scanned from 30MHz to 1000MHz. The EUT test program was started.
Emissions were scanned and measured rotating the EUT to 360 degrees and positioning the antenna 1
to 4 meters above the ground plane, in both the vertical and the horizontal polarization, to maximize the
emission reading level.

The test mode(s) were scanned during the test:

Recorded at least the six highest emissions. Emission frequency, amplitude, antenna position,polarization

and turntable position were recorded into a computer in which correction factors were used to calculate

the emission level and compare reading to the applicable limit and Q.P./Peak reading is presented.

The test data of the worst case condition (mode 1) was reported on the Summary Data page.
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8.4. TEST RESULT OF RADIATED EMISSION TEST
Radiated Emission Test at 3m Distance-Horizontal

BO.D  dBu¥fm

Limat1: —_

Mangin:

=

i
E e
é_:.ﬂr
— o

=20

30.000  127.00 224.00 32100 418.00 515.00 E12.00 709.00 BUE_00 1000.00 MHz
[No. Frequency | Reading | Correction Result Limnit Margin | Degree | Height Remark
{(MHz) (dBuv) |factor(dB/m)| (dBuVim) | (dBuV/m) (dB) (deg.) {cm)
1 258.6900 4856 -11.88 36.68 456.00 -9.32 peak
2 431.5800 44.06 -7.26 36.80 45.00 -9.20 peak
3 499.4800 41.82 -5.18 3663 46.00 937 peak
4 697.3600 4431 -1.25 4308 45.00 -2.94 peak
5l 796.3000 4075 1.15 41.90 45.00 -4.10 peak
B 983.5100 42 46 216 4462 54.00 -9.38 peak

RESULT: PASS
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1000 dBu¥sm

Lamat1:

Margin:

0.0
30000 127.00 224.00 321.00 18.00 515.00 E12.00 709,00 BUE.00 1000.00 MHz
[No. Frequency | Reading | Correction Result Limnit Margin Degree | Height Remark
{MHz) (dBu¥) [factor(dB/m}| (dBuVim) | (dBuV/m) (dB) (deg.) icm)
1 216.2400 46.51 -13.19 33.32 45.00 -12.68 peak
2 288.0200 50.41 -12.16 38.25 46.00 -7.75 peak
3 502.3900 46.08 -518 40.90 46.00 -5.10 peak
4 665.3500 40.66 -1.53 39.13 46.00 -6.87 peak
5l 799.2100 39.33 1.25 40.58 45.00 -5.42 peak
B 983.5100 4345 218 4561 54.00 -5.39 peak

RESULT: PASS

Note: Above 1GHz have more than 20db margin, no recording in the report

Measurement = Reading + Factor, Over = Measurement — Limit.
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APPENDIX A: PHOTOGRAPHS OF TEST SETUP
FCC LINE CONDUCTED EMISSION TEST SETUP
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APPENDIX B: PHOTOGRAPHS OF EUT
TOP VIEW OF EUT

BOTTOM VIEW OF EUT
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FRONT VIEW OF EUT

BACK VIEW OF EUT
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LEFT VIEW OF EUT

RIGHT VIEW OF EUT
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VIEW OF EUT (PORT)
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INTERNAL VIEW OF EUT-1
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INTERNAL VIEW OF EUT-3
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INTERNAL VIEW OF EUT-4
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INTERNAL VIEW OF EUT-5

INTERNAL VIEW OF EUT-6
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INTERNAL VIEW OF EUT-7
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INTERNAL VIEW OF EUT-8
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INTERNAL VIEW OF EUT-9
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----END OF REPORT----



