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1. Scope

This test report certifies that the Fishman Transducers Triple Play Wireless Guitar Controller
USB receiver, as tested, meets the FCC Part 15, Subpart C and Industry Canada RSS 210,
Issue 8 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. Revision R1 — Corrected the margin values on page 9. Revision R2 removes
EMC modifications from this page, as these modifications were implemented prior to
receiving the tested sample.

2. Product Details

2.1. Manufacturer: Fishman Transducers
2.2. Model Number: PRO-TRP-301
Triple Play Wireless USB Receiver, Part # 494-000-220
2.3. Serial Number: N/A
2.4. Description: Wireless Guitar MIDI Controller USB Receiver (transceiver)

Note: The Wireless USB Receiver (transceiver) employs the
identical circuit topology and board design as the
Wireless Guitar Controller. The USB receiver
(transceiver) utilizes a Listen Before Talk (LBT) protocol
in order to receive data from the Wireless Guitar MIDI

Controller.
2.5. Power Source: 5 Volts DC - USB Port
2.6. Hardware Revs.: 3.0
2.7. Software Rev.: N/A
2.8. EMC Modifications: None
Page 3 of 34
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3. Product Configuration
3.1. Support Equipment

Device Manufacturer Model Serial No.

Laptop Dell Lattitude D620 16211603485

Laptop Power Adapter Dell LA90PSO0-00 CNO-0ODF266-71615-65J-C2D6
3.2. Cables

Cable Type Length Shield From To

None

3.3. Operational Characteristics & Software
For fixed transmit frequency operation:

1. Press the button on top of the Wireless USB Receiver. While holding the button down,
plug it into the USB port of the lap.

2. Using the Microchip USB HID Bootloader v2.6a software installed on the desktop of the
laptop, press the Open Hex File command button and select the channel to be loaded
into the Wireless USB Receiver.

3. From the same program, press the Program/Verify command button. The hex data will
download to the Wireless USB Receiver. The program will update the progress and tell
you when the download is complete.

4. Unplug the Wireless USB Receiver from the USB port and plug it back in. The LED in
the center of the button on the Wireless USB Receiver will blink to indicate that the unit
is transmitting.

3.4. Block Diagram

Dell USB Receiver
Lattitude D620 | «——» | Plugged into USB
Laptop Port of Laptop
Page 4 of 34
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4. Measurements Parameters
4.1. Measurement Equipment Used to Perform Test

® A

|ACCREDITED|

CERTIFICATE NUMBER: 1673.01

Issue Date: 5/16/2013

Device Manufacturer Model No. Serial No. Cal Due
Spectrum Analyzer Rohde & Schwarz FSV40 100899 5/26/2013
Spectrum Analyzer Agilent E7405A MY45115430 5/11/2013
EMI Receiver Hewlett Packard 8546A 3650A00360 6/13/2014
Microwave Preamp Hewlett Packard 83050A 3331A00404 6/6/2013
Loop Antenna EMCO 6512 9309-1139 8/28/2014
Bilog Antenna Com-Power AC-220 25509 8/20/2013
Horn Antenna ETS-Lindgren 3117 00143292 1/14/2015
Horn Antenna ComPower AH-840 03075 8/27/2014
2.4 GHz BP Filter Micro-Tronics BRM50702 14 2/27/2013
Digital Barometer Extech Instruments SD700 Q590483 5/1/2013

4.2. Measurement & Equipment Setup

Test Dates: 4/10/2013 — 4/17/2013

Test Engineer: Brian Breault

Normal Site Temperature (15 - 35°C): 22.4

Relative Humidity (20 -75%RH): 32

Frequency Range: 10 kHz to 25 GHz

Measurement Distance: 3 Meters
200 Hz — 10 kHz — 150 kHz
9 kHz — 150 kHz — 30 MHz
120 kHz -30 MHzto 1 GHz
1 MHz - Above 1 GHz
300 Hz — 10 kHz — 150 kHz
30 kHz — 150 kHz — 30 MHz
300 kHz -30MHzto 1 GHz
3 MHz - Above 1 GHz
Peak, Quasi-Peak & Average

EMI Receiver IF Bandwidth:

EMI Receiver Avg/Video Bandwidth:

Detector Function:

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 is in accordance with ANSI

C63.10:2009, American National Standard for Methods for Testing Unlicensed Wireless
Devices.

4.4. Choice of Operating Frequencies

The Fishman Transducers Triple Play Wireless Guitar Controller USB Receiver uses 77
channels from 2404 to 2480 MHz spaced 1 MHz apart.
Three channels are detailed in this test report:

e Low Channel — 2404 MHz

e Middle Channel - 2441 MHz
¢ High Channel — 2480 MHz

Page 5 of 34

Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH 03873
(603) 887 3903 Fax 887 6445
http://www.cw-inc.com



ompliance &
orldwide [EcoReDiTED)

Test Number: 252-13R2 Issue Date: 5/16/2013

5. Measurement Summary

FCC IC Test

Requirement | Requirement |Section Result Sz

Test Requirement

. RSS-GEN . Unit has internal PCB
Antenna Requirement 15.203 719 6.1 |Compliant mount antenna.

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

Fundamental
Radiated Field Strength of |15 59 5) ()| RSS-210 A2.9| 6.3 |Compliant
Harmonics
Fixed, Point-to-Point Not
Operation 15.249 (b) N/A 7 | Required
Band Edge Measurements 151'542902(;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 RSS-GEN 66 |Compliant
& 99% Power Bandwidth §13.1.7 46.1 ' P
Conducted Emissions 15.207 RS7SéGZEN 6.7 |Compliant
Page 6 of 34
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6. Measurement Data
6.1. Antenna Requirement (Section 15.203, RSS-GEN)

Requirement: 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.

Result: The unit under test employs a permanent, internal, PCB mounted, non-
user accessible 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 operated within the 2400 — 2483.5 MHz frequency band shall
comply with the following requirement: 50 millivolts/meter (94 dBuV/m)
average mode measurement, (114 dBuV/m) peak mode measurement.

Result: Compliant.
Amplitude’ Limit Margin - Ant | Turntable
Froquency| (GBIl | (sl | GBWMAL | poiaiy | welgh | Aot | resu
Peak |Average| Peak |Average| Peak |Average| H/V cm Deg
2404.0 96.07 68.80 |114.00| 94.00 (-17.93| -25.20 H 104 262 Compliant
2441.0 100.52 | 69.55 |114.00 | 94.00 (-13.48| -24.45 H 100 249 Compliant
2480.0 |103.93| 70.00 |114.00| 94.00 |-10.07| -24.00 H 100 262 Compliant

L All correction factors are included in measurement values

6.2.1. Radiated Field Strength of Fundamental — Low Channel

Spectrum | F:%-] i
Ref Level 105.00 depvy & RBW 1 MHz
e ALt 15 dB & SWT 5 ms & VBW 32 MHz Mode aAuto Sweep
Count 200/200 TDF
[252-13 Fishman Triple Play Dongle Maximum Field Strength @ 1Pk View@24Av View
mM2[2] 68.80 dBpv
2.40396250 GHz
100 dBpv mM1[1] 96.07 dBpv
1 2.40395750 GHz
RPEr . J i
a5 dBpv — -
- ~.
a0 dBpv S b
n
- Wy
Fs Al
P Mg, |
85 dBuv ra ! :
5 Mgk ¢
I frk LL$J1 LE*MM thkrmkﬂwmlr LT
| EEEE el
75 dBpv
70 dBpv wl
R AR [ R SR USRS B aie e RSN
65 dBpv
60 dBpv
CF 2.404 GHz 1000 pts Span 5.0 MHz
" m—— 'FMS—
:—: J Measuring...  LHRRLLLED e ” ,':?'23=4| ’ﬁ
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6. Measurement Data (continued)
6.2. Radiated Field Strength of Fundamental (15.249, Section (a)), IC RSS-210 A2.9
6.2.2. Radiated Field Strength of Fundamental — Middle Channel

Spectrum | |n€|
Ref Level 105.00 deuv & RBW 1 MHz
e ALt 15 dE & SWT S ms & VBW 3 MHz Mode Auto Sweep
Count 200/200 TOF
[252-13 Fishman Triple Play Dongle Maximum Field Strength @ 1Pk View@24v View
mMi[1] 100.52 dBpv
"'- 2.44105250 GHz
100 dBpv: — —M2[2] 69.55 dBpV
-~ “'u,\ 2.44097750 GHz
95 dBpv —F "'«.‘«
at
a0 dByv MM “"«'-uw
85 dBv gt %%NM,
YT L L Y
fl.io A bm
80 dBpv
75 dBpv
70 depv "“‘F“‘\.«-—""l
bt M |
Ww i BRSO
| o]  LPTRSPRE ST
65 dBpv
60 dBuv
CF 2.441 GHz 1000 pts Span 5.0 MHz
m—
-
[ )y T Measuring..  GARRLALED W e ﬂ

6.2.3. Radiated Field Strength of Fundamental — High Channel

Spectrum |n§.l
Ref Level 110.00 dBpy & RBW 1 MHz
j ALt 15d8 @ SWT Sms & VBW 3 MHz Mode Auto Sweep
Count 200/200 TDF
Ie52-13 Fishman Triple Play Dongle Maximum Field Strength - H @ 1Pk View@2Av View
mM1i[1] 103.93 dBpV
'| 2.47987940 GHz
105 dBy — m2[2 70.00 dBuV
d_,__._..__'l'_,._.\_d,.__‘_ (21 = Lo $ ,IJ
// e, 2.47990880 GHz
100 depy - [
b ‘\\M
95 dapv /'/'J e
90 depv W %M
oo™ [
80 dBpv
75 dBpv
M2
70 dBpy WMW
T
MM”W MWM
65 dBpv
CF 2.48 GHz 1000 pts Span 5.0 MHz
L J’: ] Measuring...  GUANNNSED i
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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

dBuVv/m).
Result: Compliant
Test Note: The harmonic emissions detailed in this section represent the combined worst

case emissions of the low, middle and high operating frequencies. Each
tabled emission represents the worst case polarity for the specific harmonic
frequency. All correction factors are included in the field strength values.

Field Strength Limit Margin Antenna
Ff‘mezf;cy (dBuV/m) (dBuV/m) (dB) Polarity
Peak |Average| Peak |Average| Peak |Average (HIV)
4808 53.25 38.61 74.00 54.00 -18.85 -14.90 \%
4882 55.15 39.10 74.00 54.00 -14.79 -12.55 \%
4960 59.21 41.45 74.00 54.00 -15.44 -8.41 \%
7212 58.56 45.59 74.00 54.00 -14.55 -8.53 \%
7323 59.45 45.47 74.00 54.00 -14.15 -8.25 H
7440 59.85 45.75 74.00 54.00 -12.84 -6.29 H
9616 61.17 47.71 74.00 54.00 -12.00 -6.21 H
9764 62.00 47.79 74.00 54.00 -11.40 -5.58 H
9920 62.60 48.42 74.00 54.00 -9.56 -3.42 H
12020 64.44 50.58 74.00 54.00 -8.77 -2.81 H
12205 65.23 51.19 74.00 54.00 -8.08 -2.14 H
12400 65.92 51.86 74.00 54.00 -14.59 -8.00 \%
14424 59.41 46.00 74.00 54.00 -14.56 -8.12 H
14646 59.44 45.88 74.00 54.00 -13.75 -7.22 H
14880 60.25 46.78 74.00 54.00 -11.95 -5.38 H
16828 62.05 48.62 74.00 54.00 -10.91 -5.26 H
17087 63.09 48.74 74.00 54.00 -11.00 -4.39 H
17360 63.00 49.61 74.00 54.00 -16.66 -9.92 H
19232 57.34 44.08 74.00 54.00 -17.16 -10.36 H
19528 56.84 43.64 74.00 54.00 -17.60 -11.19 H
19840 56.40 42.81 74.00 54.00 -15.08 -8.83 H
21636 58.92 45.17 74.00 54.00 -13.92 -8.49 H
21969 60.08 4551 74.00 54.00 -13.42 -7.08 H
22320 60.58 46.92 74.00 54.00 -11.39 -4.97 Y,
24040 62.61 49.03 74.00 54.00 -12.02 -5.41 H
24410 61.98 48.59 74.00 54.00 -10.51 -4.43 H
24800 63.49 49.57 74.00 54.00 -18.85 -14.90 H
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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.

For the band edge measurements, the procedure detailed in the FCC Office of
Engineering and Technology (FCC OET) Publication Number 913591 was used
in determining the measurement results.

&

|ACCREDITED|

CERTIFICATE NUMBER: 1673.01

Issue Date: 5/16/2013

Test Note:

Measurement Results — Lower Band Edge and Out of Band (OOB)
FCC OET Publication Number KDB 913591 Calculator

Lowest Lowest Channel Band Edge & Corrected Band Edge &
Channel Field Strength WI/C Out of Band Calculator Worst Case Out of Band
Frequency (dBuvim) Fro 50 kHz BW (dBpv/m)
(MHz) (MH(;.) Offset
Peak’ Average' (dB)® Peak Average
2400. 49. 46.24 18.97
2404 107.30 80.94 00.00 9.83 6 8.9
2399.66 49.14 46.93 19.66
Lower Band Edge Measurement Data
Band
é}?WEStI Field Strength | Edge & | Field Strength Limit Margin
FreqeLnennecy 008 Result
(dBpv/m)  |Frequency| (dBuv/m) (dBpV/im) dB)
(MHz) Peak |Average| (MHz) Peak |Average| Peak | Average | Peak | Average
2400.00 |46.24| 18.97 74 54 -27.76| -35.03 |Compliant
2404 107.30| 80.94 -
2399.66 |46.93| 19.66 74 54 -27.07| -34.34 |Compliant

Measurement Results — Upper Band Edge and Out of Band (OOB)
FCC OET Publication Number KDB 913591 Calculator

Highest Highest Channel Band Edge & Corrected Band Edge &
Channel Field Strength WIC Out of Band Calculator | worst Case Out of Band
Frequency (dBuv/m) Fre 50 kHz BW (dBuv/m)
(MHz) (MHCL-) Offset
Peak’ Average' (dB)? Peak Average
2480 103.93 70 2483.50 48.84 55.09 21.16
2363.88 49.37 54.56 20.63
Upper Band Edge Measurement Data
. Band
Highest | Field Strength Edge & | Field Strength Limit Margin
Channel
00B Result
Frequency
(dBuv/m)  |Frequency| (dBpV/m) (dBuv/m) dB)
(MHz) Peak |Average| (MHz) Peak |Average| Peak | Average | Peak | Average
2483.50 |[55.09| 21.16 74 54 -18.91| -32.84 |Compliant
2480 103.93| 70.00 -
2483.77 |54.56| 20.63 74 54 -19.04| -33.37 |Compliant
Notes: 1 — Taken from the table in section 6.2

2 — Delta values from plot in 6.4
Delta values are subtracted from the peak & average values
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6. Measurement Data (continued)
6.4. Band Edge Measurements (continued)
6.4.1. Lower Band Edge Measurement Offset

Spectrum %‘
Ref Level 107.00 dBpv @ RBW 50 kHz
Att 10 dB & SWT 40 ms & VBW 200 kHz Mode Auto Sweep
Count 200/200 TDF
£2-13 Fishman Triple Play Dongle Lower Band Edge @ 1Pk View
M1[1] 93.09 dBpV
120 dBpv- 2.40389750 GHz
D2[1] 49.83 dB
110 dBpvV——— -3.89750 MHz
= Y 07.000 dB V- 1 i £ e
100 dBpv —
90 dBpv }“'
20 depv __,F
j\
70 dBpv -
v T
60 dBy e
S0 dBpv - — P el
¥3 ok o
_JM_MW‘MW
¥y
30 dBpv Fﬂ
CF 2.4015 GHz 1000 pts Span 5.0 MHz
(Marker |
| Type | ref | Tre | Stimulus | Response | Function Function Result |
M1 1] 2.4038975 GHz | 93.09 dBpv |
o2| mi| 1] -3.8975 MHz | -49.83 dB |
03 M1 1 -4,2425 MHz -49.14 dB
' ' [CXTETTE R
il T Measuring..  WANMNANED W i
6.4.2. Upper Band Edge Measurement Offset
seecrum | C ) (=]
Ref Level 105.00 dBpy @ RBW 50 kHz
e Att 10 dB & SWT 40 ms & VBW 200 kHz Mode Auto Sweep
Count 200/200 TDF
|e52-13 Fishman Triple Play Dongle Upper Band Edge Delta Measurement - H @ 1Pk View
| M1[1] 103.66 dBuvV
110 dBglrT—— T 2.47989250 GHz
~X_ 105000 dB D2[1] 48.84 dB
b %
100 dBfiV ; 3.60750 MHz
dBpv )
80 dBpv
70 dBpv
]
60 dBpv s -
P DB D3
RS M po
S0 dBpv
40 dBpv
30 dBpv
20 dBpwv ‘ll
Start 2.4795 GHz 1000 pts Stop 2.4845 GHz
(Marker |
| Type | ref | Tre | Stimulus | Response | Function Function Result |
M1 1] 2.4798925 GHz | 103.66 depy |
p2| mi| 1] 3.6075 MHz | -48.84 dB |
03 M1 1 3.8788 MHz -48.37 dBb
v v i——ww
]-E J Measuring... ] ' i ﬂ
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6. Measurement Data (continued)
6.5. Spurious Radiated Emissions, 10 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 Note: The spurious emissions detailed in this section represent the combined
worst case emissions of the low, middle and high operating frequencies.

Regulatory Limit; FCC Part 209, Quasi-Peak & Average

Frequency Range Distance Limit
(MHz) (Meters) (dBuV/m)

0.009 to 0.490 3 108.5t0 73.8
0.490 to 1.705 3 73.81062.9

1.705 to 30 3 69.5

30 to 88 3 40.0

88 to 216 3 43.5

216 to 960 3 46.0

Above 960 3 54.0

6.5.1. Spurious Radiated Emissions (10 kHz to 150 kHz) Test Results
6.5.1.1. Measurement Results — Parallel

A6 Agilenf  08:17-41 Apr 17, 2013 R T
252-13 Fishman TP Dongle Spur Emiss - Par Mkr1 10.064 kHz
Ref 127 dBpV #Atten 30 dB 124.4 dBuV
_‘_‘-‘_‘_‘—-—-.

V1 S2

S3 FC

A AA

Start 10 kHz Stop 150 kHz
#Res BYW 200 Hz VBW 300 Hz Sweep 19.27 s (2121 pts)
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Test Number: 252-13R2 Issue Date: 5/16/2013

6. Measurement Data (continued)

6.5. Spurious Radiated Emissions (10 kHz to 25 GHz) (continued)

6.5.1. Spurious Radiated Emissions (10 kHz to 150 kHz) Test Results
6.5.1.2. Measurement Results — Perpendicular

i Agilenf  08:25:26 Apr 17, 2013 R T
252-13 Fishman TP Dongle Spur Emiss - Perp Mkr1 10.220 kHz
Ref 127 dBpV #Aten 30 dB 124.3 dBpV
#Peak "““—‘--—-—-._.___________‘
Log |
10 I
dB/ | R e O
]
|
V1 52
53 FC
A AA
Start 10 kHz Stop 150 kHz
#Res BW 200 Hz VBW 200 Hz Sweep 19.27 s (2121 pts)

6.5.2. Spurious Radiated Emissions (150 kHz to 30 MHz) Test Results
6.5.2.1. Measurement Results — Parallel

i Agilenf  08:09:25 Apr 17, 2013 R T

252-13 Fishman TP Dongle Spur Emiss - Par Mkr1 158.084 kHz

Ref 105 dBuV #Atten 10 dB 84.13 dBpV

#FPeak [

Log ‘H\H\'"“‘H-H,

10

daBr |

""--..___‘_‘-“_“““—
WM&% ]
"’*"‘%
_l.'u_dll o ad
kit L TRTR RaTr A Wi

V1 52

S3 FC
A AA
Start 150 kHz Stop 30 MHz
#Res BW 9 kHz VBW 30 kHz Sweep 881.3 ms (1515 pts)
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6. Measurement Data (continued)
6.5. Spurious Radiated Emissions (10 kHz to 25 GHz) (continued)
6.5.2. Spurious Radiated Emissions (150 kHz to 30 MHz) Test Results
6.5.2.2. Measurement Results — Perpendicular

i Agilenf  08:06:54 Apr 17, 2013 R T

252-13 Fishman TP Dongle Spur Emiss - Perp Mkr1 154.259 kHz
Ref 105 dBpV #Atten 10 dB 84.56 dBpV
#Peak [
Log H‘\H\"“-H-._H.
10

18
dB/ ~

Mg |
M'q.rur\ M

V1 52
53 FC
A AA
Start 150 kHz Stop 30 MHz
#Res BW 9 kHz VBW 30 kHz Sweep 881.3 ms (1515 pts)

6.5.3. Spurious Radiated Emissions (30 MHz to 1 GHz) Test Results
6.5.3.1. Measurement Results — Horizontal

- Agilenf  08:34:22 Apr 17, 2013 R T

252-13 Fishman TP Dongle Spur Emiss - Hor Mkr1 998.34 MHz
Ref 55 dBuV #Atten 0 dB 44.24 dBpV
#Feak
Log {
; |
dB/ I

|

|
A

V1 52
S3 FCM,. | n
A AR
Start 30 MHz Stop 1 GHz
#Res BW 120 kHz VBW 300 kHz Sweep 155.1 ms (2115 pts)
I —
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6. Measurement Data (continued)
6.5. Spurious Radiated Emissions (10 kHz to 25 GHz) (continued)
6.5.3. Spurious Radiated Emissions (30 MHz to 1 GHz) Test Results
6.5.3.2. Measurement Results — Vertical

i Agilenf  08:36:40 Apr 17, 2013 R T
252-13 Fishman TP Dongle Spur Emiss - Ver Mkr1 998.34 MHz
Ref 55 dBuV #Atten 0 dB 45.03 dBpV
#FPeak
Log {
; |
dB/ I
|
} |
|
V1 52 3
53 FC
A AA
Start 30 MHz Stop 1 GHz
#Res BW 120 kHz VBW 300 kHz Sweep 155.1 ms (2115 pts)
6.5.4. Spurious Radiated Emissions (1 GHz to 10 GHz) Test Results
6.5.4.1. Measurement Results — Horizontal
f Spectrum ] n%’
Ref Level 77.00 dBpY & RBW 1 MH=z
Att O0de SWT 36 ms e VBW 3 MHz Mode Sweep
TODF
252-13 Fishman Triple Play Dongle Spurious Emissions - Horizontal @ 1Pk View@2Av View
CE I T — an 5.67150 Gz
Mi[1] 55.64 dBpV
70 dBpv 9.68050 GH=z
65 dBpv
60 dBpv
M1
>
55 dBuv i Frm
——————D1 54.000 dBuWv eith———— R }.ﬂﬁﬂ
A U
S0 dByv | | bl g A
g ‘“JJU{, w{d‘umgmﬂpwﬂhm'
T Y ¥ O
A L
i
EL;W | et Wwﬂf\wwr""
o
35 dBpv ;f\‘\’/\""')' W‘*"”\..A«“"’”‘“W
30 de
Start 1.0 GHz 1000 pts _5top 10.0 GHz
L K J - Measuring... WRARNENLD W 11:45:57

Page 15 of 34

Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH 03873
(603) 887 3903 Fax 887 6445
http://www.cw-inc.com



ompliance @
orldwide [Rcomebrre)
Test Number: 252-13R2 Issue Date: 5/16/2013

6. Measurement Data (continued)
6.5. Spurious Radiated Emissions (10 kHz to 25 GHz) (continued)
6.5.4. Spurious Radiated Emissions (1 GHz to 10 GHz) Test Results
6.5.4.2. Measurement Results — Vertical

Spectrum ]

Ref Level 77.00 dBpY & RBW 1 MH=z

Att 0de SWT 36 ms e VBW 3 MHz Mode Sweep

TOF

52-13 Fishman Triple Play Dongle Spurious Emissions - Vertical @ 1Pk View @2Av View

<f

M1[1] 55.53 dBpv
7 |
S.dBpv D2 74.000 dBpv 9.67150 GHz

m2[2] 43.02 dBpv
70 dBuv 9.87850 GHz

65 dBpV

60 dipy

<

55 AN 000 By

T pm——
g NP Y PPl il i
L“a’-‘llrwh .

50 dBpv |

. .J’)‘hw et i A

30 fB

Start 1.0 GHz 1000 pts Stop 10.0 GHz
il I
JL | Measuring...  ERNRRNNND i 11:01:33

Date: 17.APR.Z013 11:01:33

6.5.5. Spurious Radiated Emissions (10 GHz to 18 GHz) Test Results
6.5.5.1. Measurement Results — Horizontal

(" I o I
Spectrum ] v

Ref Level 77.00 dBpY & RBW 1 MH=z

Att 0de SWT 32 ms w» VBW 3 MHz Mode Sweep

TOF

I252-13 Fishman Triple Play Dongle Spurious Emissions - Horizontal @ 1Pk View @2Av View

mMi[1] 63.75 dBpv

7 I

DBy 02 74.000 dBpwv 17.79600 GHz
m2[2] 51.96 dBpY

70 dBuv 17.66000 GHz

65 dBuv

60 dBv L MQ‘,}M'\J‘MMW%WJM rq{!uﬂ
o i klxw"‘d%"w }*4@"”9{”*1’4%@““{”‘“ Idl‘ |

| D1 54.000 dBuv 1

50 dBpv Py o (‘l-f\"l

m"wf"ww e g
40 dBpA
35 dBuv
30 dBv

Start 10.0 GHz 1000 pts Stop 18.0 GHz
[ il T (o

Date: 17.APR.Z013 10:52:43
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6. Measurement Data (continued)
6.5. Spurious Radiated Emissions (10 kHz to 25 GHz) (continued)
6.5.5. Spurious Radiated Emissions (10 GHz to 18 GHz) Test Results
6.5.5.2. Measurement Results — Vertical

Spectrum ] n%:‘
Ref Level 77.00 dBpY & RBW 1 MH=z
Att 0de SWT 32 ms w» VBW 3 MHz Mode Sweep
TODF
52-13 Fishman Triple Play Dongle Spurious Emissions - Vertical @ 1Pk View@2Av View
| M1[1] 64.56 dBpV
75 dBuv 02 74,000 dBv 17.6€ GHz
m2[2] 52.35 dBpV
70 dBpv 17.67600 GHz
M1
65 dBpV
v .LLW%MWJM fL\f““*
60 di k "
WY o Lo T IT ex
i
it S, bty
(D1 54,000 dBuV
N L I"\““"“
M A o
WW
PP ot . NFPPI
WW o
40 iy
35 dBpv
30 dBV
Start 10.0 GHz 1000 pts Stop 18.0 GHz
bi | Measuring... ) i’,m.,,.m"
Dat 17.APR.2013

6.5.6. Spurious Radiated Emissions (18 GHz to 25 GHz) Test Results
6.5.6.1. Measurement Results — Horizontal

—
Spectrum ] ln%:'l
Ref Level 77.00 dBpv & RBW 1 MHz
Att OdB SWT 28 ms & VBW 3 MHz Mode Sweep
TOF

IE52-13 Fishman Triple Play Dongle Spurious Emissions - Horizontal @ 1Pk View @24y View

| Mi[1] 62.29 dBpV
75 dBpv 5E 74,000 Ay 22.75650 GHz
m2[2] 49.17 dBpv
70 dBpv 24.16350 GHz
65 dBpv =
; . [ : . ,
M&MWWM A fal ol f”\\»
\ Mt o S Ny [ po [} ] [4
55 dB AT "
L D1 54,000 dBpv—-— Tl L /8 T o Y in 1
" Y A el
M2
S0 dBpv
e/ oty r\ h Pl
d N ooy o™ N LN
L Ve N NUY
40 dBpv e M S BN
35 dBpv
30 dBpv
Start 18.0 GHz 1000 pts Stop 25.0 GHz
L bid | Measuring... ) h,”.,,.,,'?
Date: 17.APR.Z2013 1 2
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6. Measurement Data (continued)
6.5. Spurious Radiated Emissions (10 kHz to 25 GHz) (continued)
6.5.6. Spurious Radiated Emissions (18 GHz to 25 GHz) Test Results
6.5.6.2. Measurement Results — Vertical

Spectrum ] né?
Ref Level 77.00 dBpY & RBW 1 MH=z
Att O0de SWT 28 ms w VBW 3 MHz Mode Sweep
TOF
52-13 Fishman Triple Play Dongle Spurious Emissions - Vertical @ 1Pk View@2Av View
| M1[1] 61.81 dBpV
75BN D2 74.000 dBpv 22.72150 GHz
m2[2] 49.12 dBpv
70 dBuv 22.72150 GHz
65 dBuv
M1
o a . I
g T PP P T T PP Y Y
55 dBuv v"'p h llI'\ T btk \""P l‘|||!‘ T T .1
01 S54.000 dBpv- p"‘.. \'l* ] Y N 1 i"‘.-l'__
L g
) I“‘-hﬂ. \hv "'Ji.\wq,ll N‘M
S0 dBuv
N V\\JMWA \w{_,m A \/"\J WI' \J\\J\\j\ R\Jh\
40 dBp \aJ H\xw o, /7N
35 dBpv
30 dBpv
CF 21.5 GHz 1000 pts Span 7.0 GHz
]—t ; Measuring... i-‘....” ] “;Ihlzsaalzl?!

ste: 17.APR.Z013 11:25:27
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6. Measurement Data (continued)

6.6 Occupied Bandwidth & 99% Power Bandwidth (ANSI C63.4, Section 13.1.7 & IC
RSS-GEN)

Requirement: The occupied bandwidth measurements on an intentional radiator shall
be made in accordance with the requirements outlined in ANSI C63.4-
2003, Section 13.1.7. If no bandwidth requirement is specified by the
procuring or regulatory agency, measure the bandwidth at —26 dB with
respect to the reference level.

&

|ACCREDITEDI

CERTIFICATE NUMBER: 1673.01

Issue Date: 5/16/2013

Frequency -26 dB 99% Power
Channel (MH2) Bandwidth | Bandwidth Result
(MHz) (MHz)
Low 2404 1.454 1.2340 Compliant
Middle 2441 1.426 1.0880 Compliant
High 2480 1.548 1.1120 Compliant
6.6.1. Occupied Bandwidth — Low Frequency
Spectrum | |n§?|
Ref Level 100.00 depvy & RBW 100 kHz
e Att 10dE @ SWT S ms & VBW 300 kHz Mode Auto FFT
Count 200/200 TOF
lE52-13 Fishman Triple Play Dongle Occupied Bandwidth @ 1Pk View
mMi[1] 94.87 dBpV
i 2.40389300 GHz
83 dBuV P o ‘“"——.,\\ ndB 26.00 dB
e Bw 1.454000000 MHz
50 B e .. 0 factor 1653.3
Vi ™,
85 dapv . -
P R
80 dBuv —— =
5 id N
75 dBpv — *
70 depv—iw = =
(&5 dBv—| =
60 deuv
55 dBpv
CF 2.404 GHz 1000 pts Span 2.0 MHz
Marker
Type | Ref | Tre | Stimulus | Response |  Function | Function Result |
M1 | 1 2.403893 GHz | 94,87 dBpv | ndB down | 1.454 MHz
T1 - 2.403221 GHz | 68.84 dBuv | nde | 26.00 dB
T2 1 2.404675 GHz 68.86 dBpY Q factor 1653.3
L J i Measuring... .l.l.ll.. “- “E Esslﬂdﬂ ﬂ
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6. Measurement Data (continued)

6.6 Occupied Bandwidth & 99% Power Bandwidth (ANSI C63.4, Section 13.1.7 & IC

RSS-GEN)
6.6.2. Occupied Bandwidth — Middle Frequency

Spectrum

Ref Level 105.00 depvy & RBW 100 kHz
Att 10 dBé & SWT 5 ms & VBW 300 kHz Mode Auto FFT
Count 200/200 TDF
52-13 Fishman Triple Play Dongle Occupied Bandwidth @ 1Pk View
mMi[1] 97.25 dBpY
100 dBpwv- T ?..-‘-I[JI}L['J[IIJ (:I.Iz
i 2 ndB 26.00 dB
a5 depv — B o Bw 1.426000000 MHz
- Q fact 1711.7
A M 2 factor
a0 depv
~J
85 dBpv
—
.’/ \H"ﬁ-\_—
a0 dipv /
= v
5 dBy 7 =
- iy DS
70 dBpv—y =
S Emy padE
65 dBuv
60 dBuv
CF 2.441 GHz 1000 pts Span 2.0 MHz
(Marker |
Type | Ref | Trc | Stimulus | Response | Function | Function Result |
I M1 R 2.440889 GHz | 07.25 dBpV | ndB down | 1.426 MHz
T1) 3 2,440235 GHz | 71.28 dBpv | ndg | 26.00 dB
T2 [ 1] 2.441661 GHz 71.25 dBpv Q factor | 1711.7
2ig Y
L JL | Measuring... @i} i 'ﬂ

6.6.3. Occupied Bandwidth — High Frequency

Spectrum

Ref Level 110.00 deuv & RBW 100 kHz

Att 20 dB & SWT 5 ms & VBW 300 kHz Mode Auto FFT
Count 200/200 TDF
52-13 Fishman Triple Play Dongle Occupied Bandwidth @ 1Pk View
mMi[1] 104.51 dBpv
: M 2.47989100 GHz
A05ciap - \ ndB 26.00 dB
5 Bw 1.548000000 MHz
100 dapv Py \ Q factor 1602.0
a5 dBpv
,/_-H/ I
90 dBpv — = —
as depv /
i [ \ _
80 deuvl L
’_/_/ H_A_"‘-\_h_,———hq_
75 dBuv
70 dBpv
65 dBpv
CF 2.48 GHz 1000 pts Span 2.0 MHz
(Marker |
Type | Ref | Trc | Stimulus | Response | Function | Function Result |
I M1 [ 2.479801 GHz | 104.51 dBpV | ndB down | 1.548 MHz
T1) 3 2,479157 GHz | 78,55 dBuv | ndg | 26.00 dB
T2 [ 1] 2.480705 GHz 78.51 dBpv Q factor | 1602.0
2ig Y
L JL | Measuring... @i} Ty 'ﬂ
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6. Measurement Data (continued)

6.6 Occupied Bandwidth & 99% Power Bandwidth (ANSI C63.4, Section 13.1.7 & IC
RSS-GEN)

6.6.4. 99% Power Bandwidth — Low Frequency

Spectrum | | n%. I

Ref Level 110.00 dBpv & RBW 100 kHz

o Att 15de & SWT Sms & VBW 300 kHz Mode Auto FFT
Count 200/200 TDF

|e52-13 Fishman Triple Play Dongle 99% Power Bandwidth @ 1Pk View

M1[1] 95.23 dBpV
2.40389700 GHz
105 dBp Occ Bw 1.234000000 MHz

100 dBy

95 dBpv ..

e ———
] %
a0 dBuv

a5 depv

a0 deuv )y |

75 dBpv - -

70 i o

65 dBpv

CF 2.404 GHz 1000 pts Span 2.0 MHz
L il | Measuring...  @RARNEECD e 'ml.,,..,g /,/]

6.6.5. 99% Power Bandwidth — Middle Frequency

Spectrum | | né;. I

Ref Level 110.00 dBpv & RBW 100 kHz
o Att 15de & SWT Sms & VBW 300 kHz Mode Auto FFT
Count 200/200 TDF
|e52-13 Fishman Triple Play Dongle 99% Power Bandwidth @ 1Pk View
mi[1] 100.69 dBpV
2.44089300 GHz
105 dBy Oce Bw 1.088000000 MHz
M1
X
100 dBy - =
/_/ N
95 dBpv AL i
a0 depv

Tl
a5 depv = - \\

80 dBpv —

.
// o
75 dBuv
™ |
70 dBpv
&5 dBpy
CF 2.441 GHz 1000 pts Span 2.0 MHz
L il | Measuring...  @RARNEECD e e 4|
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6. Measurement Data (continued)

6.6 Occupied Bandwidth & 99% Power Bandwidth (ANSI C63.4, Section 13.1.7 & IC
RSS-GEN)

6.6.6. 99% Power Bandwidth — High Frequency

Spectrum | | n%. I

Ref Level 110.00 dBpv & RBW 100 kHz

o Att 15de & SWT Sms & VBW 300 kHz Mode Auto FFT
Count 4/200 TDF

|e52-13 Fishman Triple Play Dongle 99% Power Bandwidth @ 1Pk View

M1 mMi[1] 106.15 dBpV
g 3 2.47988900 GHz
105 dBy o= = Oce By 1.112000000 MHz
" \
o \

100 dBy ~ <

95 dBpv

a0 depv -~

a5 depv

a0 dBL-I}_, \_ /__

- A
o

75 dBuv

70 dBv

65 dBpv

CF 2.48 GHz 1000 pts Span 2.0 MHz
— - ——
i | Measuring...  GRANNENED e ris01 4|

.

Page 22 of 34

Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH 03873
(603) 887 3903 Fax 887 6445
http://www.cw-inc.com



ompliance @!
orldwide [Rcomebrre)
Test Number: 252-13R2 Issue Date: 5/16/2013

6. Measurement Data (continued)
6.7. Conducted Emissions (15.207)
6.7.1. Conducted Emissions Regulatory Limit: FCC P15.207

Frequency Range Limits
(MH2) ClE
Quasi-Peak Average
0.15 to 0.50 66 to 56 56 to 46"
0.50t0 5.0 56 46
5.0 to 30 60 50
! The limit decreases linearly with the logarithm of the frequency.

6.7.2. Measurement Equipment and Software Used to Perform Test

Device Manufacturer Model No. Serial No. Cal Due
LISN EMCO 3825/2 9109-1860 07/02/2013
EMI Receiver Hewlett Packard 8546A 3330A00115 06/08/2014
Manufacturer Software Description Title/Model # Rev.
C\:/S?rﬁjlii}%ie Test Report Generation Software ngtnsgt)grrt 1.0
6.7.3. Measurement & Equipment Setup
Test Date: 04/17/2013
Test Engineer: Brian Breault
Site Temperature (°C): 21.5
Relative Humidity (%RH): 27.0
Frequency Range: 0.15 MHz to 30 MHz
EMI Receiver IF Bandwidth: 9 kHz
EMI Receiver Avg Bandwidth: 30 kHz
Detector Functions: Peak, Quasi-Peak. & Average

6.7.4. Test Procedure
Test measurements were made in accordance with ANSI C63.10-2009, American
National Standard for Testing Unlicensed Wireless Devices.
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6. Measurement Data (continued)
6.7. Conducted Emissions (15.207) (cont.)
6.7.5. 120 Volts, 60 Hz Phase

Test No.: 252-13, 120 Volts, 60 Hz Phase FCC, Class B
a0
70
"\-“‘-
&0
o -H-"'h..__
—
50
T [,
gy 40 pr

Freguency (MHz)

QP QP QP Avg Avg Avg
Amp Limit Margin Amp Limit Margin Comments
(dBpv) | (dBuv) (dB) (dBpv) | (dBuV) (dB)
.2246 51.29 47.96 62.65 -14.69 35.78 52.65 -16.87
.3150 44.81 38.16 59.84 -21.68 26.01 49.84 -23.83
.4004 43.54 41.22 57.85 -16.63 23.52 47.85 -24.33
4447 45.27 42.08 56.97 -14.89 23.34 46.97 -23.63
.6155 43.31 38.32 56.00 -17.68 27.36 46.00 -18.64
.6452 41.26 36.23 56.00 -19.77 21.19 46.00 -24.81
.7049 39.22 32.56 56.00 -23.44 14.36 46.00 -31.64
.8060 38.46 34.25 56.00 -21.75 17.16 46.00 -28.84
.8863 40.78 35.69 56.00 -20.31 17.27 46.00 -28.73
.9509 38.41 32.36 56.00 -23.64 14.74 46.00 -31.26
.9543 41.57 36.00 56.00 -20.00 17.41 46.00 -28.59
1.1832 38.76 32.32 56.00 -23.68 19.85 46.00 -26.15
2.6313 30.61 24.11 56.00 -31.89 14.38 46.00 -31.62
5.4247 23.71 18.81 60.00 -41.19 12.17 50.00 -37.83

Frequency | Pk Amp
(MHz) (dBuv)

10.0106 22.49 16.50 60.00 -43.50 9.60 50.00 -40.40
13.8060 20.65 12.72 60.00 -47.28 3.12 50.00 -46.88
18.5010 27.55 24.32 60.00 -35.68 22.40 50.00 -27.60
21.1566 27.47 22.08 60.00 -37.92 6.74 50.00 -43.26
25.1105 24.84 21.43 60.00 -38.57 18.47 50.00 -31.53
27.7683 25.64 19.71 60.00 -40.29 6.80 50.00 -43.20
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6. Measurement Data (continued)
6.7. Conducted Emissions (15.207)
6.7.6. 120 Volts, 60 Hz Neutral

Test No.: 252-13, 120 Volts, 60 Hz Neutral FCC, Class B
80
70
—
60
o -H“"'I‘-__
—~
50 =+
[,
agpv 4 NI

I
1
T

Frequency (MHZ}

QP QP QP Avg Avg Avg
Amp Limit Margin Amp Limit Margin Comments
(dBuv) | (dBuv) (dB) (dBuv) | (dBuv) (dB)
.1793 53.21 48.96 64.52 -15.56 31.89 54.52 -22.63
.2665 46.05 43.02 61.23 -18.21 39.57 51.23 -11.66
.3061 45.44 41.42 60.08 -18.66 40.27 50.08 -9.81
.4238 40.85 36.27 57.37 -21.10 20.89 47.37 -26.48
.4398 41.46 37.65 57.07 -19.42 19.58 47.07 -27.49
.5248 32.58 26.86 56.00 -29.14 22.18 46.00 -23.82
.6102 41.21 36.92 56.00 -19.08 27.86 46.00 -18.14
.6527 40.52 34.13 56.00 -21.87 23.86 46.00 -22.14
.7949 36.22 32.37 56.00 -23.63 21.75 46.00 -24.25
.7998 36.36 32.76 56.00 -23.24 20.59 46.00 -25.41
.8290 34.39 28.53 56.00 -27.47 13.83 46.00 -32.17
.8815 38.14 33.80 56.00 -22.20 21.77 46.00 -24.23
.9911 30.78 25.98 56.00 -30.02 13.16 46.00 -32.84
1.1611 35.34 27.92 56.00 -28.08 1331 46.00 -32.69
2.6713 29.04 20.72 56.00 -35.28 14.23 46.00 -31.77

Frequency | Pk Amp
(MHz) (dBpv)

6.4299 24.45 14.96 60.00 -45.04 7.35 50.00 -42.65
8.8396 24.26 20.01 60.00 -39.99 14.33 50.00 -35.67
14.3722 20.21 13.49 60.00 -46.51 3.36 50.00 -46.64
17.8264 25.19 17.99 60.00 -42.01 7.44 50.00 -42.56

19.8236 28.46 25.46 60.00 -34.54 22.65 50.00 -27.35
21.1438 29.50 26.77 60.00 -33.23 25.27 50.00 -24.73
23.7864 26.85 23.38 60.00 -36.62 21.37 50.00 -28.63
25.1100 26.36 23.46 60.00 -36.54 20.79 50.00 -29.21
27.7525 26.42 24.34 60.00 -35.66 21.94 50.00 -28.06
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7. Test Setup Photographs
7.1. Radiated Emissions Front View Above 1 GHz
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7. Test Setup Photographs
7.2 Radiated Emissions Rear View 18 — 25 GHz
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7. Test Setup Photographs
7.3 Spurious Emissions — Front (10 kHz to 1 GHz)
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7. Test Setup Photographs
7.4. Spurious Emissions — Rear 10 kHz to 30 MHz
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7. Test Setup Photographs
7.5. Spurious Emissions — Rear 30 MHz to 1 GHz
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7. Test Setup Photographs
7.6. Spurious Emissions — Rear >1 GHz
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7. Test Setup Photographs
7.7. Conducted Emissions Front View
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7. Test Setup Photographs
7.8. Conducted Emissions Rear View
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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.

Compliance Worldwide is also designated as a Phase 1 CAB under APEC-MRA
(US0132) for Australia/New Zealand AS/NZS CISPR 22, Chinese-Taipei (Taiwan) BSMI CNS
13438 and Korea (RRA) KN 22.

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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