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1. Scope

This test report certifies that the Mooshim Engineering Mooshimeter Wireless Multimeter, as
tested, meets the FCC Part 15, Subpart C and Industry Canada RSS 310, Issue 3
requirements. The scope of this test report is limited to the test sample provided by the client,
only in as much as that sample represents other production units. If any significant changes
are made to the unit, the changes shall be evaluated and a retest may be required.

2. Product Details

2.1. Manufacturer: Mooshim Engineering, Inc.

2.2. Model Number: Mooshimeter

2.3. Serial Number: None

2.4. Description: Wireless Multimeter

2.5. Power Source: 3 VDC (2 AA Alkaline Batteries)
2.6. Hardware Revs.: G (03/2014)

2.7. Software Rev.: None

2.8. EMC Modifications: None

3. Product Configuration
3.1. EUT Hardware

Qty Manufacturer Model Serial Number Input | Frq Description/Function
Volts | (Hz)
1 Mooshlmllitr:].gmeenng, Mooshimeter N/A 3.0 DC Handheld Multimeter

3.2. Support Equipment

Device Manufacturer Model Serial No. Comment

None
3.3. Cables

Cable Type Length Shield From To

1 Pair of Test Leads 1 Meter No DUT Unterminated

3.4. Operational Characteristics & Software
Two nearly identical units were supplied for test:

Unit configured for transmitter measurements — A pushbutton has been placed between the
batteries on the battery side of the DUT and the firmware has been modified to allow a nonstop
transmission on a single channel. Successive presses of this pushbutton will set the transmitter
to transmit on channels 1, 39 or 79 in either a modulated or unmodulated mode. The device
must be monitored with a spectrum analyzer to ensure that the right channel and modulation
has been selected.
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3. Product Configuration (continued)
3.4. Operational Characteristics & Software (continued)
Unit configured for normal operation — An iPod with a custom application was supplied
to receive the Mooshimeter’ s measurement data transmissions.

3.5. Block Diagram

Mooshim
Engineering
Mooshimeter

Standard Voltmeter
Test Leads

4. Measurements Parameters
4.1. Measurement Equipment Used to Perform Test

Device Manufacturer Model No. | Serial No. | Cal Due | Cal Cycle

Spectrum Analyzer 20 Hz to 40 GHz | Rohde & Schwarz FSV40 100899 6/6/2015 biannual
EMI Receiver 9 kHz to 6.5 GHz Hewlett Packard 8546A 3650A00360 | 6/13/2014 biannual
EMI Receiver 9 kHz to 7 GHz Rohde & Schwarz ESR7 101156 4/4/2015 biannual
Microwave Preamp 2 to 50 GHz Hewlett Packard 8449B 3008A01323 | 6/5/2015 biannual
Loop Antenna 9 kHz to 30 MHz EMCO 6512 9309-1139 8/28/2014 biannual
Bilog Antenna 30 to 2000 MHz Sunol Sciences JB1 A050913 5/15/2014 annual

Horn Antenna 1 to 18 GHz ETS-Lindgren 3117 00143292 1/14/2015 biannual
Horn Antenna 18 to 40 GHz Com-Power AH-840 03075 8/27/2014 biannual
2.4 GHz Band Reject Filter Micro-Tronics BRM50702 050 2/4/2015 annual

4.2. Measurement & Equipment Setup

Test Dates: 4/29/2014 - 5/8/2014
Test Engineers: Brian Breault, Cody Merry
Normal Site Temperature (15 - 35°C): 21.2

Relative Humidity (20 -75%RH): 35

Frequency Range: 32 kHz to 24.8 GHz
Measurement Distance: 3 Meters

120 kHz -30 MHzto 1 GHz
1 MHz - Above 1 GHz
300 kHz -30MHzto 1 GHz
3 MHz - Above 1 GHz
Detector Function: Peak, Quasi-Peak & Average

EMI Receiver IF Bandwidth:

EMI Receiver Average Bandwidth:
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4. Measurements Parameters
4.3. Measurement Procedure

Test measurements were made in accordance FCC Part 15.249, IC RSS-210 Annex Il:
Operation within the bands 902 - 928 MHz, 2400 - 2483.5 MHz, 5725 - 5875 MHz, and
24.0 - 24.25 GHz.

The test methods used to generate the data in this test report are in accordance with
ANSI C63.10: 2009, American National Standard for Testing Unlicensed Wireless
Devices.

4.4. Choice of Operating Frequencies
In accordance with 47CFR Partl5, Section 15.31(m); Bluetooth frequency channels 1
(lowest), 19 (middle) and 39 (highest) were selected for test.

4.5. EUT Positions for Emissions Measurements

In accordance with ANSI C63.10-2009, Section 5.10.1; a portable or small unlicensed
wireless device shall be placed on a non-metallic test fixture or other non-metallic
support during testing. The supporting fixture shall permit orientation of the EUT in each
of three orthogonal positions such that emissions from the EUT are maximized.

&O 0@
>0 <©

X-Axis (Left side down, front faces antenna at 0° azimuth)

7N

©r O<
©0 Er

N—

Y-Axis (Top up, front faces antenna at 0° azimuth)

—

Z-Axis (Front up, bottom edge faces antenna at 0° azimuth)
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5. Measurement Summary

. FCC IC Test
Test Requirement Requirement | Requirement | Section Result Comment
. RSS-GEN . Unit has an internal
Antenna Requirement 15.203 719 6.1 |Compliant PCB antenna.

Radiated Field Strength of | 15 549 (a),(c) |RSS-210A2.9| 6.2 |Compliant

Fundamental
Radiated Field Strength of | 15549 (5) (¢) |RSS-210 A2.9| 6.3 |Compliant
Harmonics
Fixed, Point-to-Point Not
Operation 15.249 (b) N/A Required
Band Edge Measurements 151'52905(;1) RSS GEN 4.9 6.4 |Compliant
Spurious Radiated 15.249 (d), RSS-210 .
Emissions 15.209 A2.9(b) 6.5 | Compliant
Occupied Bandwidth 26 dB ANSI C63.4 N/A 6.6 |Compliant

§13.1.7
99% Bandwidth N/A RS48 éGlEN 6.7 |Compliant
AC Power Line Conducted 15.207 RSS-GEN Not DUT runs on 2 AA
Emissions ' 7.2.4 Required |Alkaline batteries.

95.1125 Not
RF Safety 2.1093 N/A 6.8 Required

1.1307 (b)(1)) q
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6. Measurement Data
6.1. Antenna Requirement (Section 15.203, RSS-GEN)
Requirement:

Result:

An intentional radiator shall be designed to ensure that no antenna other
than that furnished by the responsible party shall be used with the
device. The use of a permanently attached antenna or of an antenna
that uses a unique coupling to the intentional radiator shall be
considered sufficient to comply with the provisions of this Section.

The unit under test employs permanent, non-user accessible printed
circuit antenna.

6.2. Radiated Field Strength of Fundamental (15.249, Section (a), (c)), IC RSS-210 A2.9
Requirement: The 3 meter field strength of the fundamental emissions from intentional

radiators operating within the 2400 — 2483.5 MHz frequency band shall
comply with the following requirement: 50 millivolts/meter (94 dBuVv/m)
guasi-peak mode measurement and 500 millivolts/meter (114 dBuv/m)
peak mode measurement.

Amplitude® Limit Margin . Ant | Turntable
Frequency)  (oMetore | aMeters | SMeters | Polanty | Height | Azimuth | Resui
Peak |Average’| Peak | Average | Peak | Average HIV cm Deg
2402 93.91 92.30 114.00 94.00 -20.09 -1.70 H 262 252 Compliant
2440 93.55 92.10 114.00 94.00 -20.45 -1.89 \% 207 113 Compliant
2480 93.10 90.98 114.00 94.00 -20.90 -3.02 H 241 41 Compliant

L All correction factors are included in measurement values.

> The average values in the above table represent the absolute worst case modulation characteristics. The
field strength in actual use will most likely be lower.
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6. Measurement Data (continued)

6.2. Radiated Field Strength of Fundamental (15.249, Section
6.2.1. Radiated Field Strength of Fundamental — Channel 1

@), (c)), IC RSS-210 A2.9

Spectrum |
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6.2.2. Radiated Field Strength of Fundamental — Channel 19

Spectrum |

g
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SWT S5 & VBW 3MHz Mode Sweep
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6. Measurement Data (continued)
6.2. Radiated Field Strength of Fundamental (15.249, Section (a), (c)), IC RSS-210 A2.9
6.2.3. Radiated Field Strength of Fundamental — Channel 39

Spectrum | mv::

Ref Level 97.00 depv & RBW (CISPR) 1 MHz
o AL 0dé SWT 5s & VBW 3MHz Mode Sweep
TODF
E25-13 Mooshim Eng. Mooshimeter Maximum Field Strength @ 1Pk View@2CA View
mMi1[1] 93.10 dBpV
2.47977520 GHz
100 dByv 12[2] 90.98 dBpv
2.48021980 GHz
7.000 dB
95 dBpv M
_x ] wma |
90 dBpv- -
L 7 / W
85 depv L \.\

80 depv:
Vil N
75 depv }J{j e / \\‘

70 depy g
Mwﬂ""jw \ Mgy "
u41.l "
65 dBpv: \ it e
60 dBpv \
_.—-/
CF 2.48 GHz 1001 pts Span 5.0 MHz
m 14
[ )i | Measuring...  @UENRNNED 6 122730 7|
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6. Measurement Data (continued)
6.3. Radiated Field Strength of Harmonics (15.249, Section (a)), IC RSS-210 A2.9
Requirement: The 3 meter field strength of the harmonic emissions from intentional
radiators operated within the 2400 to 2483.5 MHz frequency bands shall
comply with the following: 500 microvolts/meter (54 dBuV/m), average

mode measurement. Peak field strength may not be greater than 20 dB
above the average limit (74 dBuV/m).

Test Results : Compliant
Notes: All correction factors are included in the field strength values.

The tabled values represent the worst case antenna polarity and orthogonal
position of the DUT.

Freq. Fie(lc?BSt\r/?ngth Limit Margin Antenna
(MH2) HV/im) (dBuv/m) (dBuv/m) Polarity | Result
Peak Average Peak | Average Peak Average (HV)

4804 51.18 42.04 74.00 54.00 -22.82 -11.96 H Compliant
4880 50.55 48.17 74.00 54.00 -23.45 -5.83 \Y Compliant
4960 52.05 47.90 74.00 54.00 -21.95 -6.10 H Compliant
7206 54.60 43.36 74.00 54.00 -19.40 -10.64 H Compliant
7320 52.71 40.62 74.00 54.00 -21.29 -13.38 \% Compliant
7440 52.66 43.16 74.00 54.00 -21.34 -10.84 H Compliant
9608 55.26 40.73 74.00 54.00 -18.74 -13.27 Y, Compliant
9760 52.71 40.62 74.00 54.00 -21.29 -13.38 \% Compliant
9920 53.67 40.14 74.00 54.00 -20.33 -13.86 H Compliant
12010 56.92 43.66 74.00 54.00 -17.08 -10.34 \Y, Compliant
12200 56.96 44.54 74.00 54.00 -17.04 -9.46 H Compliant
12400 56.43 43.67 74.00 54.00 -17.57 -10.33 Y, Compliant
14412 58.80 48.07 74.00 54.00 -15.20 -5.93 \% Compliant
14640 59.13 45.92 74.00 54.00 -14.87 -8.08 \% Compliant
14880 58.13 45.08 74.00 54.00 -15.87 -8.92 Y, Compliant
16814 61.87 48.35 74.00 54.00 -12.13 -5.65 \Y Compliant
17080 61.04 47.79 74.00 54.00 -12.96 -6.21 \% Compliant
17360 60.47 47.41 74.00 54.00 -13.53 -6.59 \% Compliant
19216 57.61 43.65 74.00 54.00 -16.39 -10.35 H Compliant
19520 56.63 43.05 74.00 54.00 -17.37 -10.95 H Compliant
19840 56.96 43.32 74.00 54.00 -17.04 -10.68 Y, Compliant
21618 57.32 43.61 74.00 54.00 -16.68 -10.39 H Compliant
21960 58.41 45.00 74.00 54.00 -15.59 -9.00 \Y, Compliant
22320 60.32 46.48 74.00 54.00 -13.68 -7.52 \% Compliant
24020 60.38 47.45 74.00 54.00 -13.62 -6.55 \Y, Compliant
24400 59.94 46.50 74.00 54.00 -14.06 -7.50 H Compliant
24800 60.68 47.12 74.00 54.00 -13.32 -6.88 \% Compliant
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6. Measurement Data (continued)
6.4. Band Edge Measurements

Requirement: Emissions radiated outside of the specified frequency band of 2400 to
2483.5 MHz, 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 Section 15.209, whichever is the lesser attenuation.

Test Results: The device under test peak field strength meets the FCC Part 15, Section
15.209 average (-54 dBuV/m) requirement.

Band Edge Measurements - Lower and Upper Band Edge

Band Edge Limit Margin
Frequency Result
(MH2) (dBuV/m) (dBpuV/m) (dBpVv/m) esu
Freq MHz Peak’ Average | Peak | Average Peak’ Average
2402 Lower 2400 52.18 40.32 74 54 -21.82 -13.68 Compliant
2480 Upper 2483.5 47.49 --- 74 54 -26.51 --- Compliant

! The upper band edge peak measurement meets the average limit by greater than 6 dB.

6.4.1. Band Edge Measurements - Lower Band Edge

o AL
PA TDF

Spectrum |

B

Ref Level 95.00 depy

28 d&
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6. Measurement Data (continued)
6.4. Band Edge Measurements (continued)
6.4.2. Band Edge Measurements - Upper Band Edge

Spectrum |

Ref Level 97.00 depv @ RBW (CISPR) 1 MHz

o ALt 0dé SWT 1ms & VBW 3IMHz Mode Sweep
TODF
E25-14 Mooshim Eng. Mooshimeter Upper Band Edge @ 1Pk View
110 dBpv .

g

M1[1] 93.10 dBpV
2.47980190 GHz

=i m2(1] 47.49 dBpv
;_UM___H 2.48350000 GHz
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™ w1 | 1] 2.4798018 GHz | 93.10 dBpv |
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M3 | 1] 2.4838067 GHz | 47.37 depv |

M4 1 2.4846231 GHz 46.22 depv

W
il Measuring...  @RARRAENY o
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6. Measurement Data (continued)

6.5. Spurious Radiated Emissions, 32 kHz to EUT 10™ Harmonic (15.249, Section (d)),
IC RSS-GEN
Requirement: 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 Section 15.209,
whichever is the lesser attenuation.

Test Notes:  Details of the spurious emissions measurements are located in Appendix
A beginning on page 25.

The lowest frequency generated by the DUT is 32.768 kHz.

6.5.1. Regulatory Limit: FCC Part 209, Quasi-Peak & Average

Frequency Range Distance Limit

(MHz) (Meters) (dBpVv/m)
0.009 to 0.490 3 128.5t093.8

0.490to 1.705 3 73.810 63

1.705to 30 3 69.5

30to 88 3 40.0

8810 216 3 43.5

216 to 960 3 46.0

Above 960 3 54.0

6.5.2. Measurement Summary

Notes: Each of the tabled entries represent the worst case receive antenna
polarity and DUT orthogonal position for the given frequency range.

All measurements were made with a peak detector.

Frequency W°r$t (;ase Peak QP/Average . Antenna
Emission ; T Margin ;
Range Frequenc Amplitude Limit (dB) Polarity
(MHz) (I?/IHZ) Y I (dBpvim) | (dBuv/m) (Orientation)
0.010t0 0.150 .012 118.01 128.28 -10.30 Perpendicular
0.150 to 30.000 .152 81.55 118.21 -33.66 Perpendicular
30 to 1000 996.500 39.29 54.00 -14.71 Vertical
1000 to 6000 5913.800 51.68 54.00 -2.32 Vertical
6000 to 12000 11950.500 53.52 54.00 -0.48 Vertical
12000 to 18000 | 16424.300 51.13 54.00 -2.87 Vertical
18000 to 26500 | 26209.000 53.21 54.00 -0.79 Horizontal
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6. Measurement Data (continued)

6.6 Occupied Bandwidth (ANSI C63.10, Section 6.9.1 & IC RSS-GEN)

Requirement: The occupied bandwidth measurements on an intentional radiator shall be

Test Notes:

made in accordance with the requirements outlined in ANSI C63.10-2009,
Section 6.9.1. If no bandwidth requirement is specified by the procuring or
regulatory agency, the bandwidth will be measured at —20 dB with respect
to the reference level.

The span range for the SA display shall be between two times and five
times the OBW. The nominal IF filter bandwidth (3 dB RBW) should be
approximately 1% to 5% of the OBW, unless otherwise specified,
depending on the applicable requirement. The dynamic range of the SA at
the selected RBW shall be more than 10 dB below the target “dB down”
(attenuation) requirement, i.e., if the requirement calls for measuring the —
20 dB OBW, the SA noise floor at the selected RBW shall be at least 30

dB below the largest measured value on the display.

-20 dB

Frequency | pohdwidth
(MHz) (MHz)
2402 1.213
2440 1.187
2480 1.196

6.6.1. Occupied (-20 dB) Bandwidth, Channel O

Spectrum ] @
Ref Level 95.00 dBpy & RBW 20 kHz
ho ALL 3dE SWT 1.1ms & VBW 100 kHz Mode Sweep

TOF

[+8-14 Mooshim Eng. Mooshimeter 20 dB Bandwidth @1Pk View

mMi[1] 78.52 dBpv
G 2.40200960 GHz
bt ndB 20.00 dB
B 1.213200000 MHz
85 dB
w Q tactor 197099
80 dBv -
r-..'u.r-r\“'""’ ot " A
75 dBiV o
,'hl L Ay
: W oy
70 dBpv pa "
/ kT
65 dByy -
J I“‘.
60 dBy - -
M b
55 dBv :
I,' A N
\
50 dBpv - : —
M | T R 5,
A4 " | A \
. uy Y y
CF 2.402 GHz 1001 pts Span 2.4 MHz
Marker
X-value | v-value | Function | Function Result

Type | Ref | Trc |
M1 1

2.4020096 GHz 78.52 dBpv | ndg down | 1.2132 MHz
5B.60 dBpv nd8 20,00 dB

58.19 dBpv Q factor | 1979.9
| CERERE ™ a?sﬁﬁ.!.ﬂ,

T1| 1
12 7

2,401439 GHz
2.4026521 GHz

" Measuring...
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6. Measurement Data (continued)

6.6 Occupied Bandwidth (ANSI C63.4, Section 13.1.7 & IC RSS-GEN) (continued)
6.6.2. Occupied (-20 dB) Bandwidth, Channel 19

((spectrum | f“?

Ref Level 90.00 dBpY & RBW 20 kHz
o ALL 3dE  SWT L.1lms & VBW 100 kHz Mode Sweep
TDF

[48-14 Mooshim Eng. Mooshimeter 20 dB Bandwidth @ 1Pk View

mMi[1] 76.13 dBpV|
2.44013910 GHz|
85 dBpv ndg 20.00 dB
B 1186800000 MHz
oLy mi Q factor 2056.0|
75 dB A6 I
M .".,.»J'-‘l-"”‘h LA 1\,‘,“. -
70 dByv l A,
)
ﬂJ“\J'JW h"—-ﬁ
65 dBpV H N
l,1
60 dBp 'fl ""b_
55 dBuV rJ.—' kl'l
50 depy JI," % i"||
I m[ 1
45 dBuV - Al
e ] TNV W
JN\ I 11 \
GCF 2.44 GHz 1001 pts Span 2.4 MHz
Marker
Type | Ref | Trc | X-value | v-value | Function | Function Result 1l
M1 1l 2.4401391 GHz | 76.13 dBpV | ndB down | 1.1868 MHz
T1] 1] 2.4394605 GHz 55.89 dBpv | nds | 20.00 dB
T2 1} 2.4406474 GHz 56.08 dBpv Q factor 2056.0

W
Measuring...  EUARNENED WO 16:01:30

6.6.3. Occupied (-20 dB) Bandwidth, Channel 39

Spectrum ] |:|_3,:
Ref Level 90.00 dBpY & RBW 20 kHz
o ALL 3dE  SWT L.1lms & VBW 100 kHz Mode Sweep
TDF
[+8-14 Mooshim Eng. Mooshimeter 20 dB Bandwidth @ 1Pk View
Mi[1] 77.04 dBpv|
2.47996640 GHz|
85 dBpv nda 20.00 dB|
Bw 1.196400000 MHz
€0 dany ”‘ 0Q factor 2072.9|
L1409,
75 dBpv FV Ll e ¥ 11(
A b Y
o 1
70 dBpv ﬂvr \,‘\\
65 dBpv v
= n
\
60 dBpv o / h_
IJ/ %
S5 dBpv }
M I»’ \f\ll
50 dBpv ,F \
o lmp |/ . A\
45 dBpv , { Y
. \\ ] \ i M“v\
il il i y
GF 2.48 GHz 1001 pts Span 2.4 MHz
Marker
Type | Ref | Trc | X-value | v-value | Function | Function Result |
M1 1 2.4799664 GHz | 77.04 dBpv | ndB down | 1.1964 MHz
T1| 1 2.4794486 GHz 56.84 dBpv | ndB | 20,00 dB
T2 1} 2.480645 GHz 56.84 dBuv Q factor 2072.9
Y P T T TR
L J1 Measuring... UARRENND W0 15048120
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6. Measurement Data (continued)
6.7. 99% Emission Bandwidth (IC RSS-GEN Section 4.6.1)

Requirement: When an occupied bandwidth value is not specified in the applicable
RSS, the transmitted signal bandwidth to be reported is to be its 99%
emission bandwidth, as calculated or measured.

The transmitter shall be operated at its maximum carrier power measured
under normal test conditions. The span of the analyzer shall be set to
capture all products of the modulation process, including the emission
skirts. The resolution bandwidth shall be set to as close to 1% of the
selected span as is possible without being below 1%. The video
bandwidth shall be set to 3 times the resolution bandwidth. Video
averaging is not permitted. Where practical, a sampling detector shall be
used given that a peak or peak hold may produce a wider bandwidth than

Test Notes:

actual.
Emission
F“(’,‘\‘A‘l‘fz’;cy Bandwidth
(MHz)
2402 1.053
2440 1.077
2480 1.060

6.7.1. 99% Emission Bandwidth, Channel O

Spectrum "E‘
Ref Level 90.00 dipy & RBW 20 kHz
ho ALL 3dE SWT 1.1ms & VBW 100 kHz Mode Sweep
TOF
K48-14 Mooshim Eng. Mooshimeter 9% Bandwidth @15a View
mM1[1] 79.22 dBpV|
2.40191850 GHz
85 dBp Bw 1.052547453 MHz
90 day T
o S,
N v My
75 dBuV f e
e
[, l\,n\
70 dby - -
F,
iy .
65 dBv - -
] 7
60 dBpv :
55 dBpv +
0\
lkl J |I
50 dBpv = { -~
LAY | w |
A [ { W
45 dBy "\ # "
; y ] oy
| \ \ S II
f"'l.’ ll JI l II d"‘l
CF 2.402 GHz 1001 pts Span 2.4 MHz
- -
| Measuring...  @URNNENND WO 16225122
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Test Number: 248-14

6. Measurement Data (continued)
6.7. 99% Emission Bandwidth (IC RSS-GEN Section 4.6.1) (continued)
6.7.2. 99% Emission Bandwidth, Channel 19

|ACCREDITEDI

CERTIFICATE NUMBER: 1673.01

Issue Date: 6/6/2014

i Spectrum

|

[cg?

Ref Level 90.00 dipy

& RBW 20 kHz

jo ALL 3dE SWT 1.1ms & VBW 100 kHz

TOF

Mode Sweep

543- 14 Mooshim Eng. Mooshimeter 99% Bandwidth @15a View

mi[1]

Jcc Bw

as depv

75.73 dBpv|
2.43996640 GHz
1.076523477 MHz

80 dBpv

75 depv

::!:
ﬂ‘.—\)J‘Jl'I Uy

f
T ST,

70 dBy

65 dBV

60 dBV

55 dBp

[y

()

1y

Sﬂrlthu\- 1 A t
S Dl

]IJ'-lﬁ *n
i

3

CF 2.44 GHz

1001 pts

(e JL

T
J

Measuring...

CERRRRE

Span 2.4 MHz

16:20:54

6.7.3. 99% Emission Bandwidth, Channel 39

i Spectrum

jo ALL

|

[cg?

Ref Level 90.00 dipy

3dB

& RBW 20 kHz
SWT 1.1 ms & VBW 100 kHz

Mode Sweep

TDF
543- 14 Mooshim Eng. Mooshimeter 99% Bandwidth @153 View

75.21 dBpY|
2.48010550 GHz
1.059740260 MHz

mi[1]

a5 dapV Jocc Bw

80 dBpv

75 depv Jﬂluw -LPL

70 dBy

W

65 dBV

60 dBV 7 \\

55 dBp {J‘J \

S0 dBp
| P \

45 dBpv II UU

l.l‘]1

L

\

)

VA
L Wi
/ ',

CF 2.48 GHz

1001 pts

JL

T
J

Measuring...

W e

Span 2.4 MHz

16:23:07
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7. Test Setup Photographs
7.1 Radiated Field Strength, Harmonics and Spurious Emissions >1 GHz, Front View
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7. Test Setup Photographs
7.2. Radiated Field Strength, Harmonics and Spurious Emissions >1 GHz, Rear View (1 GHz
to 18 GHz)
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7. Test Setup Photographs
7.3. Radiated Field Strength, Harmonics and Spurious Emissions >1 GHz, Rear View (above
18 GHz)
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7. Test Setup Photographs
7.4. Spurious Emissions <1 GHz, Front View
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7. Test Setup Photographs
7.5. Spurious Emissions, Rear View (10 kHz to 30 MHz)
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7. Test Setup Photographs
7.6. Spurious Emissions, Rear View (30 MHz to 1 GHz)
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8. Test Site Description

Compliance Worldwide is located at 357 Main Street in Sandown, New Hampshire. The
test sites at Compliance Worldwide are used for conducted and radiated emissions testing in
accordance with Federal Communications Commission (FCC), Industry Canada, and Voluntary
Control Council Interference (VCCI) standards. A description of the test sites is on file with the
FCC (registration number 96392), Industry Canada (file number IC 3023A-1), and VCCI
(Member number 3168), Registration numbers C-3673, G-167, R-3305 & T-1809.

The radiated emissions test site is a 3 and 10 meter enclosed open area test site (OATS).
Personnel, support equipment and test equipment are located in the basement beneath the
OATS ground plane.

The conducted emissions site is part of a 16" x 20' x 12" ferrite tile chamber and uses one
of the walls for the vertical ground plane required by EN 55022.

Both sites are designed to test products or systems 1.5 meters W x 1.5 meters L x 2.0
meters H, floor standing or table top.
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Appendix A
Spurious Radiated Emissions, 10 kHz to EUT 10" Harmonic (15.249, Section (d)),

IC RSS-GEN

Note regarding the following plots in Appendix A:

Due to the way the correction factor units of measure are handled in our Rohde &
Schwarz receiver, certain emissions plots may be incorrectly labeled “dBuV” instead of

correctly labeled “dBuVv/m.”

The data contained in each of the plots in this section is fully corrected. All antennas,
cables, preamps, etc. are included in each of the measurements.
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Appendix A
Spurious Radiated Emissions, 10 kHz to EUT 10" Harmonic (15.249, Section (d)),
IC RSS-GEN (continued)
A.l. Spurious Radiated Emissions (10 kHz to 150 kHz) Measurement Results
A.1.1. Measurement Results — DUT Position: X—Axis, Parallel Antenna

==l
Spectrum @] -
Ref Level 137.00 dBpv & RBW (CISPR) 200 Hz
e ALL SO dE & SWT 6.95 & VBW 10 kHz  Mode Sweep Input 2 DC
PS TOF
248~ 14 Mooshim Eng. Mooshimeter Spunous Emissions ¥-Axis Parallel @ 1Pk View
mi[1] 118.00 dBpY|
130 dBp\ 11.481 kHz
Fcc Part 15.209 Below 30 MHz

120 GBv = = =

“ﬁ;@ﬁr‘%m s e O |

100 dByi w&&mﬂ WMN%

90 dBv

80 dBpv

70 dBpv

60 dBy

50 dBv

40 dBpy

Start 10.0 kHz 1001 pts Stop 150.0 kHz
Yt : Measuring... ami = mﬂ:ﬁ":l’l

A.1.2. Measurement Results — DUT Position: X—Axis, Perpendicular Antenna
I Spectrum !‘@] [uc?

Ref Level 137.00 dBpv & RBW (CISPR) 200 Hz
e ALL SO dE & SWT 6.95 & VBW 10 kHz  Mode Sweep Input 2 DC
PS TDF
{e+8-14 Mooshim Eng. Mooshimeter Spunous Emissions ¥-Axs Perpendicular @ 1Pk View
mi[1] 118.01 dBpv|
130 dBp\ . 12.055 kHz

FcC Part 15.209 Below 30 MHz

120 e} = =

M '\f@*l% ‘ e -

100 dBp

. %wwm

80 dBpv

70 dBpv

60 dBy

50 dBv

40 dBpy

Start 10.0 kHz 1001 pts Stop 150.0 kHz
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Appendix A (continued)
Spurious Radiated Emissions, 10 kHz to EUT 10" Harmonic (15.249, Section (d)),
IC RSS-GEN (continued)
A.l. Spurious Radiated Emissions (10 kHz to 150 kHz) Measurement Results
A.1.3. Measurement Results — DUT Position: Y—Axis, Parallel Antenna
I Spectrum @] ["6?

Ref Level 137.00 dBpv w RBW (CISPR) 200 Hz
p= ALt SO dE & SWT 6.9s5 & VBW 10 kHz  Mode Sweep Input 2 DC
PS TOF
[248-14 Mooshim Eng. Mooshimeter Spunous Emissions Y-Axis Parallel @ 1Pk View
M1[1] 118.88 dBpV]
130 dBUV 10.876 kHz

FCC Part 15.209 Below 30 MHz

128 diy

110 dBpv

100 dBp

a0 dBpv

a0 dBpv

70 diy

50 dBv

50 dipy

40 dBpv

Start 10.0 kHz 1001 pts Stop 150.0 kHz
mn T
L J Measuring... m = mﬂﬂllalu!

A.1.4. Measurement Results — DUT Position: Y- Axis, Perpendicular Antenna

===}
Spectrum l@] v
Ref Level 137.00 dBpv @ RBW (CISPR) 200 Hz
e ALL SO dE & SWT 6.95 & VBW 10 kHz  Mode Sweep Input 2 DC
PS TDF
{4814 Mooshim Eng. Mooshimeter Spunous Emissions Y-Axis Perpendicular @ 1Pk View
mi[1] 118.00 dBpY|
130 dBp\ 10.164 kHz
JFCC Part 15.209 Below 30 MHz
20 dByv

““”"“Ww%_ A
Uil

90 BV MW

80 dBpv

70 dBpv

60 dBy

50 dBv

40 dBp

Start 10.0 kHz 1001 pts Stop 150.0 kHz
N i T m
J Measuring... 10:41:13
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Appendix A (continued)
Spurious Radiated Emissions, 10 kHz to EUT 10" Harmonic (15.249, Section (d)),
IC RSS-GEN (continued)
A.l. Spurious Radiated Emissions (10 kHz to 150 kHz) Measurement Results
A.1.5. Measurement Results — DUT Position: Z—Axis, Parallel Antenna

Spectrum ﬁ'@] [cg?
Ref Level 137.00 dBpv & RBW (CISPR) 200 Hz
e ALL SO dE & SWT 6.95 & VBW 10 kHz  Mode Sweep Input 2 DC
PS TDF
{4814 Mooshim Eng. Mooshimeter Spunious Emissions Z-Axis Parallel @1Pk View
m1i[1] 119.99 dBpv|
130 UBL" 3 10.027 kHz

o t 15.209 Below 30 MHz

tﬁa BV -
Sy, e
110 naunr;"ﬂﬁww e
%. o

100 dBpy
" i, JMWM
g

90 dBv

Abigh ¢ gp
TR

80 dBpv

70 dBpv

60 dBy

50 dBv

40 dBp

Start 10.0 kHz 1001 pts Stop 150.0 kHz
L I : Measuring... QEOCRRRND = m“m!E

A.1.6. Measurement Results — DUT Position: Z—Axis, Perpendicular Antenna
I Spectrum @] [cg?

Ref Level 137.00 dBpv & RBW (CISPR) 200 Hz
e ALL SO dE & SWT 6.95 & VBW 10 kHz  Mode Sweep Input 2 DC
PS TOF
| e Mooshim Eng. Mooshimeter Spunious Emissions Z-Axis Perpendicular @ 1Pk View

mi[1] 117.73 dBpv|
130 dBp\ 3 11.084 kHz
[FCC Part 15.209 Below 30 MHz
124 By = = —
A e,

110 dBpv WL —

100 dBp

co e ““‘Mmu«.w

80 dBpv

70 dBpv

60 dBy

50 dBv

40 dBpy

Start 10.0 kHz 1001 pts Stop 150.0 kHz
T T
L JL ] Measuring... GEANNRNNY = 10:11:37
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Appendix A (continued)
Spurious Radiated Emissions, 10 kHz to EUT 10" Harmonic (15.249, Section (d)),

IC RSS-GEN (continued)
A.2. Spurious Radiated Emissions (150 kHz to 30 MHz) Measurement Results

A.2.1. Measurement Results — DUT Position: X—-Axis, Parallel Antenna
I Spectrum @] [ut::?

Ref Level 102.00 dBpv & RBW (CISPR) 9 kHz

e ALL 30 dE & SWT 6.95 & VBW 30 kHz  Mode Sweep
PS PA TDF

248~ 14 Mooshim Eng. Mooshimeter Spunious Emissions X-Axis Parallel @ 1Pk View

1 MHz M1[1]

Input 2 DC

79.04 dBp V|
152.4 kHz

FCC Part 15.209 Below 30 MHz
AU uBH —u

o0 dBpv

50 depv

50 dBv

Tt LB Mo b s b A

S0 dBpv

40 dBy

30 dBv

20 dBv

Start 150.0 kHz Stop 30.0 MHz

1001 pts
i : Measuring... QEOCRRRND = m“‘“!’l!

A.2.2. Measurement Results — DUT Position: X—Axis, Perpendicular Antenna

Spectrum @] o
Ref Level 102.00 dBpv & RBW (CISPR) 9 kHz
e ALL 30 dE & SWT 6.95 & VBW 30 kHz  Mode Sweep Input 2 DC
PS PA TDF
248~ 14 Mooshim Eng. Mooshimeter Spunious Emissions X-Axis Perpendicular @ 1Pk View
1 MHz mi[1] 81.07 dBpY|
154.0 kHz
FCC Part 15.209 Bel 0 MH +
AU uBy —

o0 dBpv

mau»
M

70 di

60 dBv W = - -
%WW-&#&»MHM SNRRT T RVIANTERE RS

S0 dBpv -

40 dBy

30 dBLV

20 dBpv

Start 150.0 kHz 1001 pts Stop 30.0 MHz

i : Measuring... QUORRLLLD ey
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6. Measurement Data (continued)

Spurious Radiated Emissions, 10 kHz to EUT 10" Harmonic (15.249, Section (d)),
IC RSS-GEN (continued)

A.2. Spurious Radiated Emissions (150 kHz to 30 MHz) Measurement Results

A.2.3. Measurement Results — DUT Position: Y-AXis, Parallel Antenna
I Spectrum ﬁ'@] [ut::?

Ref Level 102.00 dBpv & RBW (CISPR) 9 kHz

e ALL 30 dE & SWT 6.95 & VBW 30 kHz  Mode Sweep Input 2 DC
PS PA TOF

248~ 14 Mooshim Eng. Mooshimeter Spunious Emissions Y-Axis Parallel @ 1Pk View
1 MHz m1[1] 79.56 dBpVv|
153.2 kHz

FCC Part 15.209 Below 30 MHz
AU uBH —

o0 dBpv l

50 dByv

LT i
70 dBpv T g, =
M‘T“\’% e |
50 dBLV : wb %

S0 dBpv

40 dBy

30 dBv

20 dBv

Start 150.0 kHz 1001 pts Stop 30.0 MHz

Measuring...  EERRRRREN = 11:08:29

A.2.4. Measurement Results — DUT Position: Y—Axis, Perpendicular Antenna

Spectrum @] o
Ref Level 102.00 dBpv & RBW (CISPR) 9 kHz
e ALL 30 dE & SWT 6.95 & VBW 30 kHz  Mode Sweep Input 2 DC
PS PA TDF
248~ 14 Mooshim Eng. Mooshimeter Spunious Emissions Y-Axis Perpendicular @ 1Pk View
1 MHz mi[1] 81.55 dBpY|
151.6 kHz
FCC Part 15.209 Below 30 MHz +
AU uBy —
~

90 dBpv

‘PmB HY

70 GBMM I = oy |

60 dByv e | 1 H
M"JW‘M“.‘.‘-“ Meibadhali Lugraaiitn i
; uf
50 dByiv -
40 dBuf
30 dBv
20 dByiv
Start 150.0 kHz 1001 pts Stop 30.0 MHz
T T
. J1 | Measuring...  GRERRENAD ity
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6. Measurement Data (continued)

Spurious Radiated Emissions, 10 kHz to EUT 10" Harmonic (15.249, Section (d)),
IC RSS-GEN (continued)

A.2. Spurious Radiated Emissions (150 kHz to 30 MHz) Measurement Results
A.2.5. Measurement Results — DUT Position: Z—Axis, Parallel Antenna
I Spectrum @] [ut:?

Ref Level 102.00 dBpv & RBW (CISPR) 9 kHz

e ALL 30 dE & SWT 6.95 & VBW 30 kHz  Mode Sweep Input 2 DC
PS PA TOF

248~ 14 Mooshim Eng. Mooshimeter Spunious Emissions Z-Axis Parallel @1Pk View
1 MHz mi[1] 80.22 dBpY|
150.8 kHz

FCC Part 15.209 Below 30 MHz
AU uBH —

o0 dBpv l

Wao dep
70 dBv = |

rPita N
Mty

50 dBv

i TV TG I 1 1) I, P

S0 dBpv

40 dBy

30 dBv

20 dBv

Start 150.0 kHz 1001 pts Stop 30.0 MHz
2

Measuring... 00

11:01:36

A.2.6. Measurement Results — DUT Position: Z—Axis, Perpendicular Antenna
I Spectrum ﬁ'@] [ut:?

Ref Level 102.00 dBpv & RBW (CISPR) 9 kHz

e ALL 30 dE & SWT 6.95 & VBW 30 kHz  Mode Sweep Input 2 DC
PS PA TOF

[248- 14 Mooshim Eng. Mooshimeter Spunious Emissions Z-Axis Perpendicular @ 1Pk View

1 MHz m1[1] 78.42 dBpv|
161.5 kHz

FCC Part 15.209 Below 30 MHz
AU uDp ==

o0 dBpv l

Pt

70 dByv-

50 dBv M"'

S0 dBpv

T
WWW%AM-:M PR

40 dBy

30 dBv

20 dBv

Start 150.0 kHz 1001 pts Stop 30.0 MHz
i i
Measuring... QUORRLLLD g
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6. Measurement Data (continued)

Spurious Radiated Emissions, 10 kHz to EUT 10" Harmonic (15.249, Section (d)),
IC RSS-GEN (continued)

A.3. Spurious Radiated Emissions (30 MHz to 1 GHz) Measurement Results
A.3.1. Measurement Results — DUT Position: X—Axis, Horizontal Antenna

&

|ACCREDITEDI

CERTIFICATE NUMBER: 1673.01

Issue Date: 6/6/2014

Spectrum

Ref Level 59.50 dBpY/m
P ALt 10 dB
PS PA TDF
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(=]

@« RBW
SWT 133 ms & VBW
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300 kHz

Mode Sweep

Input 1 0C

[248-14 Mooshim Eng. Mooshimeter Spunous Emissions ¥-Axis H @1Pk View

55 dBpvim

100 MHz

M1[1]

aa.9n diépy /S mi
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A.3.2. Measurement Results — DUT Position: X—Axis, Vertical Antenna

Spectrum
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6. Measurement Data (continued)

Spurious Radiated Emissions, 10 kHz to EUT 10" Harmonic (15.249, Section (d)),

IC RSS-GEN (continued)
A.3. Spurious Radiated Emissions (30 MHz to 1 GHz)

Measurement Results

A.3.3. Measurement Results — DUT Position: Y=AXis, Horizontal Antenna
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A.3.4. Measurement Results — DUT Position: Y=Axis, Vertical Antenna

Spectrum
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6. Measurement Data (continued)

Spurious Radiated Emissions, 10 kHz to EUT 10" Harmonic (15.249, Section (d)),
IC RSS-GEN (continued)
A.3. Spurious Radiated Emissions (30 MHz to 1 GHz) Measurement Results

A.3.5. Measurement Results — DUT Position: Z—Axis, Horizontal Antenna

Spectrum @] =
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A.3.6. Measurement Results — DUT Position: Z—Axis, Vertical

Antenna

Spectrum @] =
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6. Measurement Data (continued)

Spurious Radiated Emissions, 10 kHz to EUT 10" Harmonic (15.249, Section (d)),

IC RSS-GEN (continued)

A.4. Spurious Radiated Emissions (1 GHz to 6 GHz) Measurement Results
A.4.1. Measurement Results — DUT Position: X—Axis, Horizontal Antenna
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A.4.2. Measurement Results — DUT Position: X—Axis, Vertical Antenna
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6. Measurement Data (continued)

Spurious Radiated Emissions, 10 kHz to EUT 10" Harmonic (15.249, Section (d)),
IC RSS-GEN (continued)

A.4. Spurious Radiated Emissions (1 GHz to 6 GHz) Measurement Results
A.4.3. Measurement Results — DUT Position: Y—AXxis, Horizontal Antenna

Spectrum ] u—i',’
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A.4.4. Measurement Results — DUT Position: Y=Axis, Vertical Antenna

Spectrum ] u—i',’
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6. Measurement Data (continued)

Spurious Radiated Emissions, 10 kHz to EUT 10" Harmonic (15.249, Section (d)),

IC RSS-GEN (continued)

A.4. Spurious Radiated Emissions (1 GHz to 6 GHz) Measurement Results
A.4.5. Measurement Results — DUT Position: Z—Axis, Horizontal Antenna

Spectrum ] u%,’
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A.4.6. Measurement Results — DUT Position: Z—Axis, Vertical Antenna
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6. Measurement Data (continued)

Spurious Radiated Emissions, 10 kHz to EUT 10" Harmonic (15.249, Section (d)),

IC RSS-GEN (continued)

A.5. Spurious Radiated Emissions (6 GHz to 12 GHz) Measurement Results

A.5.1. Measurement Results — DUT Position:

X—Axis, Horizontal Antenna
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A.5.2. Measurement Results — DUT Position:

X-Axis, Vertical Antenna
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6. Measurement Data (continued)

Spurious Radiated Emissions, 10 kHz to EUT 10" Harmonic (15.249, Section (d)),

IC RSS-GEN (continued)

A.5. Spurious Radiated Emissions (6 GHz to 12 GHz) Measurement Results
A.5.3. Measurement Results — DUT Position: Y—AXxis, Horizontal Antenna

Spectrum |:|_3,=
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A.5.4. Measurement Results — DUT Position: Y=Axis, Vertical Antenna
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6. Measurement Data (continued)

Spurious Radiated Emissions, 10 kHz to EUT 10" Harmonic (15.249, Section (d)),

IC RSS-GEN (continued)

A.5. Spurious Radiated Emissions (6 GHz to 12 GHz) Measurement Results
A.5.5. Measurement Results — DUT Position: Z-Axis, Horizontal Antenna

Spectrum u—i',’
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A.5.6. Measurement Results — DUT Position: Z—Axis, Vertical Antenna
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6. Measurement Data (continued)

Spurious Radiated Emissions, 10 kHz to EUT 10" Harmonic (15.249, Section (d)),
IC RSS-GEN (continued)

A.6. Spurious Radiated Emissions (12 GHz to 18 GHz) Measurement Results
A.6.1. Measurement Results — DUT Position: X—Axis, Horizontal Antenna
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A.6.2. Measurement Results — DUT Position: X—Axis, Vertical Antenna
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6. Measurement Data (continued)

Spurious Radiated Emissions, 10 kHz to EUT 10" Harmonic (15.249, Section (d)),
IC RSS-GEN (continued)

A.6. Spurious Radiated Emissions (12 GHz to 18 GHz) Measurement Results
A.6.3. Measurement Results — DUT Position: Y—AXxis, Horizontal Antenna
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A.6.4. Measurement Results — DUT Position: Y=Axis, Vertical Antenna

i Spectrum ] [u?
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6. Measurement Data (continued)

Spurious Radiated Emissions, 10 kHz to EUT 10" Harmonic (15.249, Section (d)),
IC RSS-GEN (continued)

A.6. Spurious Radiated Emissions (12 GHz to 18 GHz) Measurement Results
A.6.5. Measurement Results — DUT Position: Z—Axis, Horizontal Antenna

Spectrum ] u—i',’
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A.6.6. Measurement Results — DUT Position: Z—Axis, Vertical Antenna

Spectrum ] u—i',’
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6. Measurement Data (continued)

Spurious Radiated Emissions, 10 kHz to EUT 10" Harmonic (15.249, Section (d)),
IC RSS-GEN (continued)
A.7. Spurious Radiated Emissions (18 GHz to 26.5 GHz) Measurement Results
A.7.1. Measurement Results — DUT Position: X—Axis, Horizontal Antenna
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A.7.2. Measurement Results — DUT Position: X—Axis, Vertical Antenna
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6. Measurement Data (continued)
Spurious Radiated Emissions, 10 kHz to EUT 10" Harmonic (15.249, Section (d)),

IC RSS-GEN (continued)

A.7. Spurious Radiated Emissions (18 GHz to 26.5 GHz) Measurement Results
A.7.3. Measurement Results — DUT Position: Y—AXxis, Horizontal Antenna
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A.7.4. Measurement Results — DUT Position: Y=Axis, Vertical Antenna
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6. Measurement Data (continued)
Spurious Radiated Emissions, 10 kHz to EUT 10" Harmonic (15.249, Section (d)),
IC RSS-GEN (continued)
A.7. Spurious Radiated Emissions (18 GHz to 26.5 GHz) Measurement Results
A.7.5. Measurement Results — DUT Position: Z-Axis, Horizontal Antenna
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A.7.6. Measurement Results — DUT Position: Z—Axis, Vertical Antenna
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