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1. Scope

This test report certifies that the David Clark Company DC Pro-X Hybrid Electronic Noise-
Cancelling Aviation Headset 2.4 GHz Bluetooth Interface, as tested, meets the FCC Part
15.247, 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: Added reference to FCC Public Notice DA-00 in section 4.3. Revised the 99%
power bandwidth measurements in Section 6.8. Proper DUT operating mode
and measurement span to RBW ratios were followed.

2. Product Details
2.1. Manufacturer: David Clark Company

2.2. Model Number: DC Pro-X

2.3. Serial Number: None
2.4. Description: Headphone Bluetooth Interface
2.5. Power Source: 2 AA Batteries

2.6. EMC Modifications: None

3. Product Configuration
3.1. Operational Characteristics & Software

CSR BlueTest3 was used as the control software for the Bluetooth transmitter.
Once the software and driver were installed, the transmitter could be configured to
function in a number of ways.

Notes: The default transmitter power settings set by the client were maintained
throughout the testing.

To facilitate setting the required transmitter test modes, the following device
hardware setup was used: A parallel cable from the laptop containing the test
software was attached to the custom headphone test module. A second
custom built cable ran from the test module to the headphone Inline Pack
which contains the Bluetooth transmitter. During the test, the headphone Inline
Pack was rotated through three orthogonal axes as required by ANSI C63.4-
2003, section 13.4.1, c) for a hand held or body worn device.

The following test modes were utilized to perform the testing:

TXSTART — The transmitter transmits a single carrier on a selected frequency
from channel 0 to 78.

TXDATA 1 — Initiates a modulated output on the selected transmitter channel.

TXDATA 2 — Initiates the hopping sequence defined by the CFG HOPPING
SEQ section.

CFG HOPPING SEQ - Selects the channel(s) to be included in a hopping
sequence.
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3. Product Configuration (continued)
3.1. Operational Characteristics & Software (continued)

General Setup Parameters:

RF Test Mode:
TX/RX INT (us):
Loopback (ps):
Report Int (s):

RF Test Mode:
Packet Type:
Packet Size:

RF Test Mode:
Bit Count:
Reset:

LO Freq (MHz):

CFG FREQ
6250

1875

1

CFG PKT
30
679

CFG BIT ERR
16000000
FALSE

2402.000 (e.g.)

Hi-Side: FALSE
RX Atten: 0
3.2. EUT Hardware
Device Manufacturer Model Serial No. Comment
Headset David Clark Co. DC Pro-X N/A
3.3. Support Equipment
Device Manufacturer Model Serial No. Comment
Hei‘fj{f&?“ David Clark Co. |  43001G-12 N/A Bluetooth to LPT1 converter
Laptop Dell Inspiron E1505 | 07898349890528
Power Supply | Hewlett Packard 6296A 7M0599 gjtfgri'gspi'r?iﬁeomfet‘g‘; Q(A
3.4. Cables
Shielded . L
Part # Y or N Length Function / Description
N/A Y Tm Standard 25 Pin Parallel Cable
HDR-170674-01 N 0.5m Custom 20 pin interface cable.
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3. Product Configuration (continued)

3.5. Block Diagram

DC .
(Remote) | Paraliel | 68t [HDR-170674-01 Headset
Cable [ Module | testcable
19.5VDC
PU
4. Measurements Parameters
4.1. Measurement Equipment Used to Perform Test

Device Manufacturer Model No. Serial No. Cal Due
Spectrum Analyzer Rohde & Schwarz FSV40 100899 5/26/2013
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
DMM / Temperature Fluke 187 79690058 2/22/2014
RF Signal Generator Rohde & Schwarz SMB 100A 175352 5/14/2014
2.4 GHz BP Filter Micro-Tronics BRM50702 14 5/12/2014
RF Power Meter Boonton 4220A 323203AC 6/13/2014
Power Sensor Boonton 51081 29412 6/13/2014
Digital Barometer Control Company 4195 ID236 2/25/2015

4.2. Measurement & Equipment Setup
Test Dates:
Test Engineer:
Normal Site Temperature (15 - 35°C):
Relative Humidity (20 -75%RH):
Frequency Range:
Measurement Distance:
EMI Receiver IF/Resolution Bandwidth:

EMI Receiver Average/Video Bandwidth:

Detector Function:

May. 6" 2011 — May. 14", 2013
Brian Breault

21.6

35

30 MHz to 26 GHz

3 Meters

100 kHz -30 MHzto 1 GHz
1 MHz - Above 1 GHz
300 kHz -30MHzto 1 GHz
3 MHz - Above 1 GHz
Peak, Quasi-Peak & Average
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4. Measurements Parameters
4.3. Measurement Procedure

Testing was performed in accordance with the requirements detailed in FCC Public
Notice DA 00-705 “Filing and Measurement Guidelines for Frequency Hopping Spread
Spectrum Systems.”

Test measurements were made in accordance with FCC Part 15.247 and IC RSS-210

Annex II: 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 C63.4: 2009, American National Standard for Methods of Measurement of
Radio-Noise Emissions from Low-Voltage Electrical and Electronic Equipment in the
Range of 9 kHz to 40 GHz

In accordance with ANSI C63.4-2009, section 13.4.1, c), the device under test was
rotated through three orthogonal axes to determine which attitude produced the
highest emission relative to the limit. The positions tested were the following:

e Xaxis - Inline Pack on left side, front toward 180°
e Y axis - Inline Pack front facing toward 180°, top up
e Zaxis - Inline Pack front facing down, bottom toward 0°

All measurements detailed in this test report represent the attitude that produced the
highest emission relative to a given limit.
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5. Measurements Summary
FCC IC Report
Test Requirement Rule Rule Secetion Result
Requirement | Requirement
Antenna requirement 15.203 RS7S;GZEN 6.1 Compliant
Number of hopping channels (a1)5(.12)4(7iii) R};%S‘I-Z(;? 6.2 Compliant
Minimum 20 dB bandwidth (a1)5(.12)4(7iii) 18881'2(:)? 6.3 Compliant
Hopping channel carrier frequency 15.247 (a) (1) RSS-210 A8.1 6.4 Compliant
separation ) (b) )
Average time of occupancy (a1)5(.12 )4 (7iii) 'ZSSS{Z(;)O 6.5 Compliant
Maximum peak conducted output 15.247 RSS-210 .
power (b) (1) A8.1 (b) 6.6 Compliant
Band edge 15247 (d) | Rooal 6.7 | Compliant
99% (occupied) bandwidth N/A RSS GEN 6.8 | Compliant
Spurious harmonic radiated emissions Al;lngCSGSA RSASS-%10 6.9 Compliant
Spurious radiated emissions 15.209 RSS-GEN 6.10 Compliant
Power line conducted emissions 15.207 RSS-GEN N/A DC Only
Public exposure to radio frequency 15.247 (1) RS%SEN 6.11 Compliant
energy levels 11307 (0)(1) | Rrss102 : P

6. Measurement Data
6.1. Antenna Requirement (15.203, RSS-GEN 7.1.2)

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.

Status: The device under test utilized a Johanson Technology 2450AT45A100
internal chip antenna, inaccessible to the user.
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6. Measurement Data (continued)
6.2. Number of Hopping Channels (15.247 (a) (1) (iii), RSS-210 A8.1 (d))

Requirement: Systems Frequency hopping systems in the 2400-2483.5 MHz band
shall use at least 15 channels.

Status: The device under test utilizes 79 hopping channels from 2402 MHz to
2480 MHz.
Result: Compliant
rSpectrum ] cg:l
Lower Y e e e DOt e
Channels: I'z;?i]:; ézs:‘:tcltzlam CuT:‘zmber of Hopping Frequencies @ 1Pk View
M1[1] 96.97 dBpv|
105 dBpv :
::u‘;;u\fr;ﬁﬂrﬂe rﬁ ﬁﬁrm i ilhﬁ41.h AV
oL f” U I UL
9 A
%\ VI Ty
A lRERIARESSER Skl SRR ik RE AN EE | m
75 fBy
B

Start 2.4 GHz 10000 pts Stop 2.4405 GHz
) - T
L JL Jriene i, e L 117
pate 13 11:4d:1

Spectrum ] c%:
Ref Level 110.00 dBpY & RBW 100 kHz
Upper p AL 15dé  SWT 10ms & VBW 100 kHz Mode Sweep
Count 100,/100 TDF
Chan nels - 287-13 David Clark Co Number of Hopping Frequencies @ 1Pk View
- M1[1] 98.68 dBpV
2.44099590 GHz
+16-dBiv—1110.000 dBpv -M2[1] 96.92 dBpY|
2.47909390 G
105 dBpv
R
75 di
70 dBpv
Start 2.4405 GHz 10000 pts Stop 2.482 GHz
TTL | Measurin . L] Tz
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6. Measurement Data
6.3. Minimum 20 dB Bandwidth (15.247 (a) (1), RSS-210 A8.1 (b))

Requirement: Frequency hopping systems shall have hopping channel carrier
frequencies separated by a minimum of 25 kHz or the 20 dB bandwidth
of the hopping channel, whichever is greater. Alternatively, frequency
hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or
two-thirds of the 20 dB bandwidth of the hopping channel, whichever is
greater, provided the systems operate with an output power no greater
than 125 mW.

The 20 dB bandwidth of the hopping channel is the greater of the
values.

® A

|ACCREDITED|

CEl

Issue Date: 7/19/2013

Test Note:

Resolution Bandwidth: 100 kHz

Video Bandwidth : 300 kHz
Frequency Al
Channel Bandwidth
(MHz) (kH2)
Low 2402 269.5
Middle 2441 273.0
High 2480 273.5

6.3.1. 20 dB Bandwidth — Low Frequency (2402 MHz)

Spectrum | ':%1
Ref Level 100.00 dBpyv @ RBW 100 kHz
o AL 3dB & SWT 30 ms & VBW 300 kHz Mode Sweep
Count 200/200 TOF
287-13 David Clark DC - Pro ¥ Headset -20 dB Bandwidth @ 1Pk View
M1[1] 96.39 dBpV
2.401994750 GHz
105 dBuv ndB 20.00 dB
Bw 269.500000000 kHz
B0-cib 10,000 dBL -
et —1100.000 dBuy M Q factor 8912.8
L
95 depv - = =
o ™
90 dBuV e =
e
85 dBpv - hH
.JI’ N
B0 dBpY — e
i 4 \
75 deyy i %
\
70 dBpv: ’,J
H,.f{ N\
: My
65 depv * —\
e My
Ll whi
CF 2.402 GHz 1000 pts Span 500.0 kHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 [ 1] 2.40199475 GHz | 96.30 dBQV | ndB down | 269.5 kHz
T1 | 1 2.40185975 GHz | 76.30 depv | ndd | 20.00 dB
T2 1 2.40212925 GHz 76.26 dBpy Q factor §912.8
i -
L Measuring...  URRNALLD e izazs
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6. Measurement Data
6.3. Minimum 20 dB Bandwidth (15.247 (a) (1), RSS-210 A8.1 (b))
6.3.2. 20 dB Bandwidth — Middle Frequency (2441 MHz)

Spectrum | :%::

Ref Level 100.00 dBpv & RBW 100 kHz

o AL 3dB & SWT 30 ms & VBW 300 kHz Mode Sweep
Count 200/200 TOF

|27-13 David Clark DC - Pro % Headset -20 dB Bandwidth @ 1Pk View

mMi[1] 94.92 dBpv
2.440996250 GHz
A0S gepy ndB 20.00 dB
Bw 273.000000000 kHz
100-dPs o BLA
106-aB—{ 100,000 oy = Q factor 8941.4
95 dBpv- — -~
MJ/ ""-\x\_‘\\
90 depy = RS
85 dBpv: L -
80 dBpt \\
12
75 dBph .'J‘
70 dBpv py’f;
65 dBuv ‘*’M} u"w
Lo s uleh A
CF 2.441 GHz 1000 pts Span 500.0 kHz
‘Marker |
| Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1] 2.44099625 GHz | 94.02 dBpV | ndB down | 273.0 kHz
T1] [ 1] 2,44085775 GHz | 75.12 dBpv | ndB | 20.00 dB
T2 i 2.44113075 GHz 74,88 dBpv Q factor 8941.4 ||

Measuring...  URRRENND W6 120337

—J

6.3.3. 20 dB Bandwidth — High Frequency (2480 MHz)

Spectrum | :%::
Ref Level 100.00 dBpv & RBW 100 kHz
o AL 3dB & SWT 30 ms & VBW 300 kHz Mode Sweep
Count 200/200 TOF
|227-13 David Clark DC - Pro % Headsat -20 dB Bandwidth @ 1Pk View
M1[1] 94,64 dBpV
2.479994250 GHz
403 oY nd 20.00 dB
Bw 273.500000000 kHz
1O0-elB o BLA
106-aB—{ 100,000 oy Q factor 09067.6
M1
95 dBpv- =
90 dey =
HY
e \\
85 dBpv-
B0 dBpY 2 A
F i
11/ hNE
75 dBy ;,-"’ “‘w\.
70 depv /U"
65 dBuv- \
b 7
L& e T4 PO
CF 2.48 GHz 1000 pts Span 500.0 kHz
‘Marker |
| Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 [ 1] 2.47999425 GHz | 04.64 dBpY | ndB down | 273.5 kHz
247985775 GHz | 74.53 depv | ndd | 20.00 d8
2.48013125 GHz 74.80 dBpv Q factor 9067.6 |
W
Measuring..  MALAMALAD W8 oy |
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6. Measurement Data
6.4. Frequency Hopping Channel Separation (15.247 (a) (1), RSS-210 A8.1 (b))

|ACCREDITEDI

CERTIFICATE NUMBER: 1673.01

Issue Date: 7/19/2013

Required
Channel Channel Chann_el Channel
. - Separation : Result
Pair Pair (kHz) Separation
(kHz)
Low ;jg:zg 1000 >269.5 kHz Compliant
2440
Middle 1000 >273.0 kHz Compliant
2441 P
High ijgg 1000 >273.5 kHz Compliant
6.4.1. Channel Separation — Low Frequency (2402/2403 MHz)
Spectrum | ué]
Ref Level 100.00 dBpy & RBW 100 kHz
o ALt 3dB & SWT 30 ms & VBW 300 kHz Mode Sweep
Count 200,200 TOF
¥287-13 David Clark DC - Pro ¥ Headset Channal Separation @ 1Pk View@3Pk View
D2[3] 0.18 dB
1.00000 MHz
105 dByv 11[1] 96.59 dBpv
2.40199500 GHz
$88-dBiv—1 100.000 dBpv =
95 dapv- /‘ A S ai
val I
S0 dBpv: H)I \\
85 depv +
/
III lI
80 depv f T
75 dey \
]
|II \1
70 dBpv- .
.I I,
65 dBpuv- Jl \% ' Fo
‘f r|] \'||
CF 2.4025 GHz“ ; 1000 pts Span 2.0 MHz
L i | Measuring..  GRRNNACED WG i |
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6. Measurement Data
6.4. Frequency Hopping Channel Separation (15.247 (a) (1), RSS-210 A8.1 (b))
6.4.2. Channel Separation — Middle Frequency (2441/2442 MHz)

Spectrum | :nv:

Ref Level 100.00 dBpv & RBW 100 kHz

o AL 3dB & SWT 30 ms & VBW 300 kHz Mode Sweep
Count 200/200 TOF

¥287-13 David Clark DC - Pro ¥ Headset Channal Separation @ 1Pk View@3Pk View

mM1[a] 94.98 dBpv
2.44000000 GHz
105 dByv p2[1] 0.13 dB
1.00000 MHz
166-dBi—{ 100,000 dBpy
op
95 dapv- FL 3N
A
/ \
90 depv- '\\
85 depv- _
80 dBuy T \
75 dBepn /‘[ H
70 depv- / I ]il
65 dByy - 'r o Hn,
F1 ) \“
| ! o | |
CF 2.4405 GHz 1000 pts Span 2.0 MHz
L I ,'-[ | Measuring...  QUENRSEED e FERTHTIN |

6.4.3. Channel Separation — High Frequency (2479/2480 MHz)

Spectrum | :nv:
Ref Level 100.00 dBpyv @ RBW 100 kHz
o AL 3dB & SWT 30 ms & VBW 300 kHz Mode Sweep
Count 200/200 TOF
¥=87-13 David Clark OC - Pro % Headset Channel Separation @ 1Pk View@3Pk View
D2[3] 0.02 dB
1.00000 MHz
105 dByv 11[1] 95.08 dBpv

2.47899500 GHz

$66-dBY—1100.000 dBpy

95 dBpv: - -

\
i
90 dBuvV: -

85 depv:

v ]
oI | [\
AREL

65 dBuv F 7 F2
/ i ltu ' \

)
CF 2.4795 GHz 1000 pts Span 2.0 MHz
L B | T Measurng..  WAMAMMLD W8 Ooon )
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6. Measurement Data
6.5. Average Time of Occupancy (15.247 (a) (1) (iii), RSS-210 A8.1 (d))

Requirement: The average time of occupancy on any channel shall not be greater
than 0.4 seconds within a period of 0.4 seconds multiplied by the
number of hopping channels employed.

Test Note: A sweep time of 8 seconds was used to facilitate counting the pulses on
a given frequency. This number was multiplied by 4 to determine the
number of pulses in a 32 second interval.

79 Channels x 0.4 Seconds = 32 Seconds
. Allowable
Frequency Number of | Number of PL_JIse Dwell Tl_me Dwell
Channel (MH2) Pulses per | Pulses per | Width per Period Time oer Result

8s Period | 32s Period (US) | (32 Seconds) Perigd
Low 2402 81 324 837.8 0.2714 0.4 Compliant
Middle 2441 81 324 847.8 0.2747 0.4 Compliant
High 2480 81 324 849.8 0.2753 0.4 Compliant

6.5.1. Pulses per 8 Second Period
6.5.1.1. Pulses per 8 Second Period — Low Frequency (2402 MHz)

Spectrum | ué]
Ref Level 10.00 dém Offset 11.80 dB & RBW 1 MHz
j ALt 10 dB & SWT 8s & VBW 3 MHz
SGL TDF
287-13 Dawid Clark Co Ch 0 Occupancy per 8 Second Period (81 Peaks) @1Pk View
Mi[1] 4.68 dBm
7.97598 s
G-l 10.0 B
sd
PR A A LN DAL BN AT A AR g Ml
=25 dBm
=30 dBr
CF 2.402 GHz 1000 pts 800.0 ms/
m .
L JL ] Ready URNNRENND WS 164100
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6. Measurement Data
6.5. Average Time of Occupancy (15.247 (a) (1) (iii), RSS-210 A8.1 (d))
6.5.1. Pulses per 10 Second Period (continued)
6.5.1.2. Pulses per 10 Second Period — Middle Frequency (2441 MHz)

Spectrum | ::vn
Ref Level 11.80 dém  Offset 11.80 dBé & RBW 1 MHz
j ALt 10 dB & SWT 8s & VBW 3 MHz
SGL TDF
¥287-13 David Clark Cao Ch 39 Pulses per 8 Second Perod (81) @1Pk View
15 der Mi[1] 2.89 dBm
7.96797 s
11.800 dBm
10 dem:
5 dem i
b,
(LA DA R AETA RN AN BT ATAREY BTH AR TR PN uuh it AT ASRY,
=25 dBm
=30 dBm
CF 2.441 GHz 1000 pts 800.0 ms/
y
i ) Ready [LCTTETTTN ] 15:0058 7|
ate FEB
6.5.1.3. Pulses per 10 Second Period — High Frequency (2480 MHz)
Spectrum ::vn
Ref Level 11.80 dém  Offset 11.80 dBé & RBW 1 MHz
j ALt 10 dB & SWT 8s & VBW 3 MHz
SGL TDF
IES?-IS Dawid Clark Co Ch 78 Pulses per B Second Penod (81) @1Pk View
15 der Mi[1] 1.90 dBm
7.95195s
11.800 dBm
10 dem:
5 dem
M
i
n
el bbb ALY ilii s lpbelli el bbb il Ly bl I
=25 dBm
=30 dBm
CF 2.48 GHz 1000 pts 800.0 ms/
y
:'I | Ready [LCTTETTTN ] 150733 2
ate FEB
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6. Measurement Data
6.5. Average Time of Occupancy (15.247 (a) (1) (iii), RSS-210 A8.1 (d))
6.5.2. Transmitter Individual Pulse Width
6.5.2.1. Transmitter Individual Pulse Width — Low Frequency (2402 MHz)

Spectrum | ule

Ref Level 11.80 dém  Offset 11.80 dB8 & RBW 1 MHz

j ALt 10 dB & SWT 10 ms & VBW 3 MHz
SGL TDF
|287-13 David Clark Co Ch 0 Pulse Width @ 1Pk Clrw
15 dem mMi[1] -24.34 dBm
11.800 dBm)| 144144 ms
10 dem ~ Ma[1] -24.92 dBm
3.94394 ms
5 dBm =
0 dBm
Suh
-5 dBm -+
-10 dém
-15 dem
-20 dem -1
=30 dBm
CF 2.402 GHz 1000 pts 1.0 ms/
(Marker
| Type | Ref | Trc | Stimulus | Response | Function | Function Result |
(Y | 1.4414 ms | -24.34 dBm |
D2 M1 1] 420.4 ps | 17.16 dB |
IE [ 1] 3.9439 ms | -24.92 dém |
i D4 M3 1 417.4 ps 3.74 dB
L JU L Ready T AHENERERY W wussas /)
Date: 4.FEB.Z2013

6.5.2.2. Transmitter Individual Pulse Width — Middle Frequency (2441 MHz)

Spectrum | ule

Ref Level 11.80 dém  Offset 11.80 dB8 & RBW 1 MHz

j ALt 10 dB & SWT 10 ms & VBW 3 MHz
SGL TDF
¥287-13 David Clark Cao Ch 39 Pulse Width @ 1Pk View
15 dem mMi[1] -24.33 dBm
11.800 dBm)| 1.86186 ms
10 dem ~ Ma[1] -22.71 dBm
4.36436 ms
5 dBm
0 dBm
-5 dBm fipl-tey
J
-10 dém
-15 deém —
-20 ]a.. .
=30 dBm
CF 2.441 GHz 1000 pts 1.0 ms/
(Marker
| Type | Ref | Trc | Stimulus | Response | Function | Function Result |
™ wmr | 1] 1.8619 ms | -24.33 dém |
p2| mi 1| 430.4 ps | 7.09 dB |
| ™3 [ 1] 4.3644 ms | -22.71 dém |
i D4 M3 1 417.4 ps 11.43 dB
" W
( JU T Ready T NN W8S
a FEB.Z20 4
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CERTIFICATE NUMBER: 1673.01

&

Test Number: 287-13R1
6. Measurement Data
6.5. Average Time of Occupancy (15.247 (a) (1) (iii), RSS-210 A8.1 (d))
6.5.2. Transmitter Individual Pulse Width (continued)

6.5.2.3. Transmitter Individual Pulse Width — High Frequency (2480 MHz)
Spectrum | r'é?

Ref Level 11.80 dém Offset 11.80 dB & RBW 1 MHz

Issue Date: 7/19/2013

jo AtE 10 dB & SWT 10 ms & VBW 3 MHz
SGL TDF
¥287-13 David Clark Cao Ch 78 Pulse Width @ 1Pk Clrw
15 dBm GETEY) 22.82 dB
11,800 dBm| it
10 dém m1[1] ~22.39 dBm
4.75275 ms
5 dBm
0 dBm 1

-5 dBm
-10 dem WF]

-15 dem

=30 dBm l
CF 2.48 GHz 1000 pts 1.0 ms/
Marker
| Type | Ref | Trc | Stimulus | Response | Function | Function Result |
™ wmr | 1] 4.7528 ms | -22.39 dém |
p2| mi 1| 422.4 ps | 11.11d8 |
M3 1 7.2543 ms | -25.10 dém |
D4 M3 1 427.4 ps 22.82 dB
i y
L J1 J Ready [CTTTITII ] 150420 7|
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Test Number: 287-13R1

6. Measurement Data

6.6. Maximum Peak Conducted Output Power (15.247 (b) (1), RSS-210 A8.1 (b))

Requirement: The maximum peak conducted output power of the intentional radiator
shall not exceed 1 watt for frequency hopping systems operating in the
2400-2483.5 MHz band employing at least 75 non-overlapping hopping

® A

|ACCREDITED|

CERTIFICATE NUMBER: 1673.01

Issue Date: 7/19/2013

channels.

TestNote': The device under test does not facilitate conducted power
measurements. Radiated field strength measurements were made and
converted to units of power using the following formula:

(E x d)?
(30 x G)
P = the power in Watts (power has been converted to milliwatts in the table).
E = the measured maximum field in V/m
G = the numeric gain of the transmitting antenna over an isotropic radiator.
d = the distance in meters of the field strength measurement.
' Reference FCC OET 412172: Determining ERP and EIRP
. Measured | Output
Peak Field | . Antenna
Freq. Distance Al Output Power
Channel Strength Gain Power Limit | Result
(MHz) | (dBuV/m) (m) (dBi) | (numeric) (mW) (mW)
Low 2402 97.06 3.0 1.00 1.259 1.21 1000 | Compliant
Middle 2441 95.02 3.0 1.00 1.259 0.76 1000 | Compliant
High 2480 94.87 3.0 1.00 1.259 0.73 1000 | Compliant

' Taken from the antenna manufacture's data guide.
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Test Number: 287-13R1 Issue Date: 7/19/2013

6. Measurement Data
6.6. Maximum Peak Conducted Output Power (15.247 (b) (1), RSS-210 A8.1

6.6.1. Field Strength — Low Frequency (2402 MHz)

'| oxe
Spectrum 7

Ref Level 100.00 dBpv & RBW 1 MHz

o AL 3dB & SWT 30 ms @ VBW 3 MHz Mode Sweep

Count 200,200 TOF

|E57-13 David Clark DC - Pro % Headset Maximum Field Strength @1Pk View

mi[1] 97.06 dBpv
2.40202250 GHz

105 dBuv

$00-dBiv—1100.000 dBpy

95 dBpv:

90 dBpv: /

85 depyv- - <

80 depy
P

75 dBepn

78 foien N4 A%‘“Mwmm

65 dBpv
CF 2.402 GHz 1000 pts Span 5.0 MHz
L ___:[ J' Measuring...  UENRNNND W8 [TETE I |
6.6.2. Field Strength — Middle Frequency (2441 MHz)
Spectrum | :nv:
Ref Level 100.00 depv & RBW 1 MHz
o AL 3dB & SWT 30 ms & VBW 3 MHz Mode Sweep

Count 200,200 TOF
|E27-13 David Clark OC - Pro % Headsat Maximum Field Strength @1Pk View

M1[1] 95.02 dBpv
2.44102250 GHz
105 dBypv
196-dBiv—{100.000 dBpv
95 dBpv- e
~ / \
90 dBpv- .
/r \\\
85 dBpv- .
# i
80 dBuv £ \n.
; ./ \\*
75 dey 7 T
7 dByv: |.W|.a|;’|l’“'”U h"‘lm,,
e g TR R
65 dBpv
CF 2.441 GHz 1000 pts Span 5.0 MHz
L ___:[ | Measuring..  EEAEREEAN W8 [TRTET |
Date 2 12

Page 18 of 51

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



:_ompliance
orldwide

Test Number: 287-13R1

® A

|ACCREDITEDI

CERTIFICATE NUMBER: 1673.01

Issue Date: 7/19/2013

6. Measurement Data

6.6. Maximum Peak Conducted Output Power (15.247 (b) (1), RSS-210 A8.1 (b))

6.6.3. Field Strength — High Frequency (2480 MHz)

Spectrum | mv::
Ref Level 100.00 dBpy & RBW 1 MHz
o ALt 3dB & SWT 30 ms & VBW 3 MHz Mode Sweep
Count 200,200 TOF
|E27-13 David Clark OC - Pro % Headsat Maximum Field Strength @1Pk View
mMi1[1] 94.87 dBpuvV
2.48001250 GHz
105 dBuv
188-dBiv—1 100.000 dBpy
95 dBpv- =
90 dBpv:
/ N
85 depv:
/ "
80 dBuv =
My
L
75 dBph ,ﬂ/J \‘l\*{,
0 ikl blﬁ‘“’u, MW.. AT
65 dBpv
CF 2.48 GHz 1000 pts Span 5.0 MHz
L i Measuring...  ERARRLRAD W6 i |
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CERTIFICATE NUMBER: 1673.01

Test Number: 287-13R1 Issue Date: 7/19/2013

6. Measurement Data
6.7. Band Edge (15.247 (d), RSS-210 A8.5)

Requirement: In any 100 kHz bandwidth outside the frequency band in which the
spread spectrum or digitally modulated intentional radiator is operating,
the radio frequency power that is produced by the intentional radiator
shall be at least 20 dB below that in the 100 kHz bandwidth within the
band that contains the highest level of the desired power, based on
either an RF conducted or a radiated measurement, provided the
transmitter demonstrates compliance with the peak conducted power

limits.
Resolution Bandwidth: 100 kHz
Video Bandwidth : 300 kHz

6.7.1. Lower Band Edge
6.7.1.1. Unmodulated Carrier

- ; Required | Actual
Lowest Field Strength Band Edge Field Strength ch'fset Offset
Channel Frequency

(dBuV/m) (dBuV/m) (dB) (dB)
(MHz) Peak Average (MHz) Peak | Average
2402. 99.23 - 2400 55.58 - >20 dB 41.29 |Compliant

Result

o
Spectrum | 7

Ref Level 100.00 dBpy & RBW 100 kHz

o ALt 3dB & SWT 30 ms & VBW 300 kHz Mode Sweep
Count 200,200 TOF

(287-13 David Clark DC - Pro X Headset Lower Band Edge @ 1Pk View

D2[1] -41.29 dB

1.99450 MHz
110 dey 11[1] 96.87 dBpv
2.40199450 GHz

$86-dBY—1100.000 depy

90 dBpv- £

80 dBpv L L

70 dBpv

J
650 dBpv = " T
'L‘-He‘mli-w'#-uh-ajw:"ll“ g Al A b ey A L ooy 14

S0 dBpy

40 depv:

30 depv:

F1

Start 2.3995 GHz 1000 pts Stop 2.4025 GHz
i

[ )i | Measuring... DERPREN | ) 11:35:32
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Issue Date: 7/19/2013

Test Number: 287-13R1

6. Measurement Data (continued)
6.7. Band Edge (15.247 (d), RSS-210 A8.5)
6.7.1. Lower Band Edge
6.7.1.2. Frequency Hopping

- : Required | Actual
Lowest Field Strength Band Edge Field Strength Oqffset Offset
Channel Frequency Result
(dBm) (dBm) (dB) (dB)
(MHz) Peak Average (MHz) Peak | Average
2402. 92.38 2400 50.28 >20 dB 4210 |Compliant
Spectrum | F-e?
Ref Level 100.00 dBpy & RBW 100 kHz
o ALt 3dB @ SWT 1ms & VBW 300 kHz Mode Sweep
Count 200,200 TOF
287-13 David Clark DC - Pro ¥ Headset Lower Band Edge - Frag. Hopping @ 1Pk View @2Rm View
D4[2] -40.88 dB
110 dByy -2.00230 MHz
mMi[1] 92.38 dBpv
+85-dBEY—100.000 dB iy o 2.40200230 GHz
90 dBpv- - : —] :
| \\
80 depv: -
7 » i

70 dbuv £ -
60 dBuv i /—/A\ % b
ot Pa ffmm“\»/"‘lf /_p/\"'r ‘-k\\‘

50 dey et =
e [os e RN
A ™

%-——m—m";ﬁ. et

Stop 2.40275 GHz

Start 2.3993125 GHz 1000 pts
Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
ML | 1 2.4020023 GHz | 92,38 dBpv |
M2 [ 2] 2.4020023 GHz | £8.48 dBuv |
D3, Ml 1 -2.0023 MHz | -42.10 dB |
D4 M2 | 2 -2.0023 MHz -40.88 dB
" w
il | Measuring..  WRNRRANLD e vk |
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Test Number: 287-13R1 Issue Date: 7/19/2013

6. Measurement Data
6.7. Band Edge (15.247 (d), RSS-210 A8.5)
6.7.2. Upper Band Edge
6.7.2.1. Unmodulated Carrier

Band Edge
: ) . 15.209 .
Highest Field Strength Band Edge Field Strength L Margin
Channel Frequency Result
(dBpv/m) (dBpV/m) (dB) (dB)
(MHz) Peak | Average (MHz) Peak |Average'| Average
2480 93.95 - 2483.5 43.49 - 54 -10.51 | Compliant
' The Peak measurement meets the average limit.
Worst-case Out of Band
Field Strength 15.'2(.)9 Margin
Frequency Limit
Result
(dBpV/m) (dB) (dB)
(MHz) Peak Average® | Average' Average
2483.625 44.25 - 54 -9.75 Compliant
' The Peak measurement meets the average limit.
Spectrum | [ué?
Ref Level 100.00 dBpy & RBW 1 MHz
b ALt 3dB & SWT 1ms & VBW 3 MHz Mode Sweep
Count 200,200 TOF
287-13 David Clark DC - Pro ¥ Headset Upper Band Edge - No Modulation @ 1Pk View
ma[1] 44.25 dBpv
2.48362500 GHz
1109014 mMi[1] 89,17 dBpV
R dach 2.47998250 GHz
106-dBpv— 100,000 dip
o0 diy
g _H_H"'T'-H_H
80 depy- e
~
70 dBpv-
60 dBpy S -
.
50 dBpv = ==
oY SORTSSIILTING i SRR S S
40 dBpv-
30 depv
F1
Start 2.4795 GHz 1000 pts : Stop 2.4845 GHz
Marker
| _Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
M1 [ 1] 2.4799825 GHz | 89.17 dBpv |
mz | 1 2,4835 GHz | 43.49 depy |
M3 1 2.483625 GHz 44,25 depv
" a w
L i | Measuring...  WRNNRALED W6 (i
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Test Number: 287-13R1 Issue Date: 7/19/2013

6. Measurement Data
6.7. Band Edge (15.247 (d), RSS-210 A8.5)
6.7.2. Upper Band Edge
6.7.2.2. Modulated Carrier

Band Edge
Highest | Field Strength Léppzr Field Strength Limit Margin
Channel an (dBuV/m) (dB) Result

(dBpV/m) Edge (dBuV/m)
(MHz) | Peak | Average | (MHz) | Peak | Average | Peak | Average | Peak | Average
2480 |89.31| 70.64 |2483.5|47.67| 34.01 74 54 -26.33| -19.99 |Compliant

Worst-case Out of Band

Field Strength 15.209 Limit Margin
et (dBuV/m) (dBuV/m) (dB) Result
(MHz)
Peak Average Peak Average Peak Average
2483.655| 48.52 33.68 74 54 -25.48 -20.32 Compliant

Spectrum | ué]
Ref Level 100.00 dBpyv & RBW 1 MHz
o Att 3dB & SWT 1ms & VBW 3 MHz Mode Sweep
Count 200/200 TOF
287-13 David Clark DC - Pro ¥ Headset Upper Band Edge & w/c OO0B - Frg. Hopping @ 1Pk View @2Rm View
M1[1] 89.31 dBpvV
110 dByy 2.47998250 GHz
mM2[2] 70.64 dBpY
188-dBti—{ 100.000 dBuv 2.47997250 GHz
=11 HR:_I L 3
—
80 dBuV— — .
60 depv - e
\N"‘v‘“‘ s T M3 MS
50 dBpv- o~ o
.ﬂ”“‘“"‘-s\,._h sl o
40 dBpv o
TR '
30 dBpv-
F1
|
Start 2.4795 GHz 1000 pts Stop 2.4845 GHz
Marker
Type | Ref | Tre | X-value | ¥-value |  Function | Function Result |
M1 | 1] 2.4799625 GHz | 89,31 depy |
M2 2 2.4799725 GHz | 70.64 dBpv |
M3 1] 2.4B35 GHz | 47.67 depv |
M4 2] 2,4835 GHz | 34.01 depy |
M5 1 2.483655 GHz | 48,52 depv |
M6 2 2.483655 GHz 33.68 depy
- - T — T T
L JL | Measuring... [ | CEERCEEE ] 1831048
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Test Number: 287-13R1

6. Measurement Data
6.7. Band Edge (15.247 (d), RSS-210 A8.5)
6.7.3. Lower Restricted Band (2310 MHz to 2390 MHz)

Spectrum | :%::

Ref Level 100.00 dBpv & RBW 1 MHz
o ALt 3dE @ SWT 30ms & VBW 3 MHz Mode Sweep
Count 200,200 TOF

|E27-13 David Clark DC - Pro % Headset Lower Restricted Band @ 1Pk View @2Rm View
m2[2] 58.61 dBpV

2.3891600 GHz

95 dBpv 11[1] 71.31 dBpV

2.3750800 GHz
90 dBpv-
B5 dBpv:-
80 dBpv:
75 dipv

! ! A T. i 1
T T iy

Stop 2.39 GHz

Measuring...  UENRNNND W8 108013

1000 pts

—J

6.7.4. Upper Restricted Band (2483.5 MHz to 2500 MHz)

Spectrum | :%::

Ref Level 70,00 dépy & RBW 1 MHz

o ALt 3dE @ SWT 3.3 ms @ VBW 3 MHz Mode Sweep

Count 200/200 TOF

¥E87-13 David Clark DC - Pro X Headsat Upper Restricted Band @ 1Pk View@2Rm View

M2[2] 33.08 dBpV
75 dopv 2.4933260 GHz
m1[1] 45.99 dBpv
FO-dBpV— 70,000 dBpv: 2.4933750 GHz
65 dey
60 depv
55 depv
50 dBpv =+
R T o ey e s i e e s e S s e |
40 dBpv
s dapv- -
Start 2.4835 C_i.HZ 1000 pts Stop 2.5 GHz
Marker |
| Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
™ w1 | 1] 2,493375 GHz | 4599 dBpv |
Mz | 2| 2,493326 GHz | 33.98 dBpv |
M4 | 2] 2,4835 GHz | 33.21 depv |
M6 2| 2.4835 GHz 33.21 dBpvV
W
Measuring...  URRRENND W6 [IETEI I |
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Test Number: 287-13R1
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|ACCHED DI

Issue Date: 7/19/2013

6. Measurement Data (continued)

6.8. 99% (Occupied) Bandwidth (RSS-GEN 4.6.1)

Requirement: For devices operating above 900 MHz, the 99% bandwidth shall be no
wider than 0.5% of the center frequency.

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.

Resolution Bandwidth: 100 kHz
Video Bandwidth : 300 kHz

6.8.1. Measurement Results

Channel 99% Power
Channel Frequency Bandwidth
(MHz) (MHz)
Low 2402 .934
Middle 2441 916
High 2480 .982

6.8.1.1. 99% Power Bandwidth — Low Frequency (2402 MHz)

TOF

Spectrum | ':%1
Ref Level 100.00 depy @ RBW 20 kHz
o ALt S db & SWT 40 ms & VBW 100 kHz Mode Auto FFT

(287-13 Dawid Clark DC - Pro X Headset 99% Power Bandwidth @ 1Pk View

95 depv

90 deuy

Jcc Bw

M1[1]

87.89 dBpv
2.40197500 GHz
934.000000000 kHz

85 depv-

80 dBpv

75 dapv AN,

70 dBLv ,’f !

65 dBpv . HJI !

60 dBpv:

WA
A\ AW
s Ty epadiad

|

o A
V= v

CF 2.401975 GHz

1000 pts

m
(e

J

Measuring...  UARRLLAD W8

Span 2.0 MHz

15:31:14
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Test Number: 287-13R1

&

|ACCREDITEDI

CERTIFICATE NUMBER: 1673.01

Issue Date: 7/19/2013

6. Measurement Data (continued)
6.8. 99% Bandwidth (RSS 210)

6.8.1.2. 99% Power Bandwidth — Middle Frequency (2441 MHz)

Spectrum |

(=]

Ref Level 100.00 dBpv
o ALt
TOF

S5dE @ SWT 40 ms & VBW 100 kHz

@ RBW 20 kHz
Mode Auto FFT

|E27-13 David Clark OC - Pro

¥ Headset 99% Power Bandwidth @1Pk View

M1[1]

95 depv

Jcc Bw

90.14 dBpY
2.44097500 GHz
016.000000000 kHz

a0 depv-

/\h,\r"l

85 deyv:

VN

80 dBpv:

75 dBpv:

70 depv

65 dBepn

|

60 depv:

{Ju}\.fp

S/

\"\f\

s S

CF 2.440975 GHz

1000 pts

Measuring...

Span 2.0 MHz

152454 ]

6.8.1.3. 99% Power Bandwidth — High Frequency (2480 MHz)

Spectrum |

(=]

Ref Level 100.00 dBpv
o ALt
TOF

S5dE & SWT 40 ms & VBW 100 kHz

@ RBW 20 kHz
Mode Auto FFT

E27-13 David Clark DOC - Pro % Headsat 99% Power Bandwidth @ 1Pk View

M1[1]

95 depv

Jcc Bw

B5.76 dBpY
2.47997500 GHz
082.000000000 kHz

a0 depv-

M1

85 depv-

o,

80 dBpv:

]

75 dBpv:

70 depv

65 dBepn

&0 depv: hlln'

F\z\z"/‘

W

55,48,

e

L YT )

CF 2.479975 GHz

1000 pts

Span 2.0 MHz

L L1

Date: 18.JUL.2013

S——
Measuring...  LURRROCHED W8

152854 ]
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Test Number: 287-13R1 Issue Date: 7/19/2013

6. Measurement Data (continued)

6.9. Combined Spurious Harmonic Radiated Emissions (ANSI C63.4 Section 10.2.8.2,
RSS-210 A8.9)

Test Note: The following table represents the worst case measurement of each
harmonic emission, taking into account the ANSI C63.4.1 requirement
of rotating the DUT through three orthogonal axes.

Resolution Bandwidth: 1 MHz

Video Bandwidth : 3MHz
Field Strength | .
Fr?mj_g;cy (@BuVim)! Limit (dBuV/m)| Margin (dB) (57\}) Results
Peak | Avg | Peak | Avg | Peak | Avg
4804 56.45 | 44.14 |74.00| 54.00 |-17.55| -9.86 | V Compliant
4882 54.08 | 40.29 |74.00| 54.00 |-19.92|-13.71| H Compliant
4960 55.18 | 37.36 |74.00| 54.00 |-18.82|-16.64| V Compliant
7323 51.30 | 39.85 |74.00| 54.00 |-22.70|-14.15| H Compliant
7440 50.69 | 38.52 |74.00| 54.00 |-23.31|-15.48| V Compliant
12010 | 55.35 | 43.86 |74.00| 54.00 |-18.65|-10.14| H Compliant
12205 | 56.23 | 44.17 |74.00| 54.00 |-17.77| -9.83 | H Compliant
12400 | 57.38 | 44.95 |74.00| 54.00 |-16.62| -9.05 | H Compliant
19216 | 56.45 | 45.04 |74.00| 54.00 |-17.55| -8.96 | H Compliant
19528 | 56.60 | 44.90 |74.00| 54.00 |-17.40| -9.10 | H Compliant
19840 | 56.78 | 44.33 |74.00| 54.00 |-17.22| -9.67 | H Compliant
22320 | 58.73 | 46.56 |74.00| 54.00 |-15.27| -7.44 | H Compliant
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Test Number: 287-13R1 Issue Date: 7/19/2013

6. Measurement Data (continued)
6.10. Spurious Radiated Emissions Test Results (15.209), IC RSS-GEN
Regulatory Limit;: FCC Part 15.209

FreRogrjlzr;cy Distance Limit
(MH2) (Meters) (dBuVv/m)*
0.009 to 0.490 3 128.5 t0 93.8
0.490 to 1.705 3 73.8 10 63.0
1.705 to 30 3 69.5
30 to 88 3 40.0
8810 216 3 435
216 to 960 3 46.0
>960 3 54.0

' Measurements in the 9 to 90 kHz, 110 to 490 kHz and above 1000
MHz ranges employ an average detector. Otherwise a quasi-peak
detector is used.

Test Procedure

Test measurements were made in accordance with ANSI C63.4-2003, Standard
Methods of Measurement of Radio Noise Emissions from Low-Voltage Electrical
and Electronics Equipment in the Range of 9 kHz to 40 GHz.

Test Notes:

The host PC that was required to control the DUT had to be co-located with the
DUT during spurious radiated emissions testing. To determine if the device
under test was the source of any observed emissions, at the end of each test the
host PC was observed with the DUT disconnected.

The frequency span that includes the Bluetooth transmitters was omitted from the
spurious emissions scan.

Conclusion:
The device under test met the spurious emissions requirements.
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6. Measurement Data (continued)
6.10. Spurious Radiated Emissions Test Results (15.209), IC RSS-GEN
6.10.1. Measurement Results — 10 kHz to 150 kHz

6.10.1.1. Parallel Antenna, X-Axis

Spectrum ué,]
Ref Level 120.00 dapy & RBW 200 Hz

f Attt 25dB SWT 3.55 @ VBW 1kHz Mode Auto Sweep Input 1DC

TOF

|57-13 David Clark DC Pro-x Spurious Emissions - Par, X Axis @ 1Pk View

130 dBpv
FCC Part 15,209 Below 30 MHz !

H28-dBpv—120,000 dBpv — —-__:____

80 dBuv

daBimT

70 depv:

60 dBv

50 dépv

1000 pts Stop 150.0 kHz
_] Measuring...  QRENENEED 6 [TEZETa |

Start 10.0 kHz

L ]

6.10.1.2. Parallel Antenna, Y-Axis

Spectrum ué,]
Ref Level 120.00 dapy & RBW 200 Hz

f Attt 25dB SWT 3.55 @ VBW 1kHz Mode Auto Sweep Input 1DC

TOF

ﬁa?—la David Clark DC Pro-¥ Spurious Emissions - Par, ¥ Axis @ 1Pk View

130 dBpv

FCC Part 15,209 Below 30 MHz !

FdBY—120.000 dBpv— -

BLv
100 d éri‘-"ip‘ﬂ

90 dépw

80 dBuv

70 depv:

60 dBv

50 dépv

1000 pts Stop 150.0 kHz

Start 10.0 kHz
_] Measuring...  QRRRLLCHD W8 124t ]

L ]
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6. Measurement Data (continued)

6.10. Spurious Radiated Emissions Test Results (15.209), IC RSS-GEN

6.10.1. Measurement Results — 10 kHz to 150 kHz
6.10.1.3. Parallel Antenna, Z-Axis

Spectrum

g

Ref Level 120.00 dBpv
Att 25de
TOF

& RBW 200 Hz
SWT 3.5s & VBW 1kHz

Mode Auto Sweep Input 1 DC

87-13 David Clark DC Pro-¥ Spurious Emissions - Par, 2 Axis @ 1Pk View

130 dByv
FCC Part 15.200 Below 30 MHz |

Biy—120.000 dBpv———= —

a0 depv:

80 depy

70 depn

60 dBpv:

S0 depv
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—
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Measuring...
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6.10.1.4. Perpendicular Antenna, X-Axis

Spectrum

(=]

Ref Level 120.00 dBpv
b ALt 25de
TOF

& RBW 200 Hz

SWT 3.5s @ VBW 1kHz Mode Auto Sweep Input 1DC

ﬁ87—13 David Clark DC Pro-+ Spurious Emissions - Per, X Axis @ 1Pk View

130 dBuv

a0 depv:

80 depy

70 depn

60 dBpv:

S0 depv
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Stop 150.0 kHz
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L. JL

—
Measuring...  QUANMANAD W
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6. Measurement Data (continued)
6.10. Spurious Radiated Emissions Test Results (15.209), IC RSS-GEN
6.10.1. Measurement Results — 10 kHz to 150 kHz
6.10.1.5. Perpendicular Antenna, Y-Axis

Spectrum

Ref Level 120.00 dBpv & RBW 200 Hz

Att 25dE SWT 3.5s @ VBW 1kHz Mode Auto Sweep Input 1DC
TODF
'87-13 David Clark DC Pro-¥ Spurious Emissions - Per, ¥ Axis @ 1Pk View

130 dBuv

FCC Part 15.200 Below 30 MHz |

B-dBEvY—120.000 depgv————

80 dBuv j I . %M\N

70 dBp
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[ Dif ) Measuring...  EECNANEND W FIErETiy |
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6.10.1.6. Perpendicular Antenna, Z-Axis

(Specr i) =

Ref Level 120.00 dBpv & RBW 200 Hz
j ALt 25dE SWT 3.5s @ VBW 1kHz Mode Auto Sweep Input 1DC
TODF

ﬁ87—13 Dawvid Clark DC Pro-+ Spurious Emissions - Per, 2 Axis @ 1Pk View
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70 dBp
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50 deuv
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6. Measurement Data (continued)

6.10. Spurious Radiated Emissions Test Results (15.209), IC RSS-GEN

6.10.2. Measurement Results — 150 kHz to 30 MHz
6.10.2.1. Parallel Antenna, X-Axis

(=]

Spectrum
Ref Level 110.00 dBpv w RBW (CISPR) 9 kHz
j ALt 15de  SWT 3.7s & VBW 30 kHz Mode Auto Sweep Input 1DC
TODF
¥e57-13 David Clark DC Pro-x Spurious Emissions - Par, X Axis @1Pk View
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50 deuy by ptpéiesHtyrstocte ot bbbl
40 dBpA
30 dBpv-
20 depy
Start 150.0 kHz 1000 pts Stop 30.0 MHZ
—
- -
L N ] measuring..  @ANAAARAD W6 i |
a MR

6.10.2.2. Parallel Antenna, Y-Axis

Spectrum
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Ref Level 110.00 dBpv
b ALt 15 dB
TOF

@ RBW (CISPR) O kHz
SWT 3.7s & VBW 30 kHz

Mode Auto Sweep

Input 1DC
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6. Measurement Data (continued)

6.10. Spurious Radiated Emissions Test Results (15.209), IC RSS-GEN

6.10.2. Measurement Results — 150 kHz to 30 MHz
6.10.2.3. Parallel Antenna, Z-Axis

Spectrum

(=]

@ RBW (CISPR) O kHz
SWT 3.7 s & VBW 30 kHz

Ref Level 110.00 dBpv
b ALt 15 dB
TOF

Mode Auto Sweep

Input 1DC
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6.10.2.4 Perpendicular Antenna, X-Axis

Spectrum

(=]

Ref Level 110.00 dBpv
b ALt 15 dB
TOF

@ RBW (CISPR) O kHz

SWT 3.7s & VBW 30 kHz Mode Auto Sweep

Input 1DC

¥e57-13 David Clark DC Pro-x Spurious Emissions - Par, X Axis @1Pk View
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6. Measurement Data (continued)
6.10. Spurious Radiated Emissions Test Results (15.209), IC RSS-GEN
6.10.2. Measurement Results — 150 kHz to 30 MHz
6.10.2.5. Perpendicular Antenna, Y-Axis

(Specrm i) =

Ref Level 110.00 dBpv w RBW (CISPR) 9 kHz
j ALt 15de  SWT 3.7s & VBW 30 kHz Mode Auto Sweep Input 1DC
TODF

¥e57-13 David Clark DC Pro-x Spurious Emissions - Per, ¥ Axis @1Pk View
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6.10.2.6. Perpendicular Antenna, Z-Axis

(Specrm i) =

Ref Level 110.00 dBpv w RBW (CISPR) 9 kHz

j ALt 15 dE  SWT 3.7s & VBW 30 kHz Mode Auto Sweep Input 1 DC
TODF
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6. Measurement Data (continued)
6.10. Spurious Radiated Emissions Test Results (15.209), IC RSS-GEN

6.10.3. Measurement Results — 30 MHz to 1 GHz
6.10.3.1. Horizontal Antenna, X-Axis

(=]

Spectrum
Ref Level 62.00 depv/m & RBW 100 kHz

j ALt 0dé  SWT 97 ms & VBW 300 kdz Mode Auto Sweep Input 1DC

TODF
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: H 100 MH
60 dBLv/m J00HRe
55 depv/m -

50 dBpv/m

45 dBpv/m — ]

Ao dn

"
FCC1SBF Y

35 daL.‘w’.j ) ; wwv

20 dBpvim
15 depv/m
Start 30.0 MHz 1000 pts Stop 1.0 GHz
- -
L B ] measuring..  @HANANNND W s
- MA 3

6.10.3.2. Horizontal Antenna, Y-Axis

(=]

Spectrum
Ref Level 62.00 depv/m & RBW 100 kHz

j ALt 0dé  SWT 97 ms & VBW 300 kdz Mode Auto Sweep Input 1DC

TODF
¥e57-13 David Clark DC Pro-x Spurious Emissions - Hor, ¥ Axis @ 1Pk View
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6. Measurement Data (continued)
6.10. Spurious Radiated Emissions Test Results (15.209), IC RSS-GEN
6.10.3. Measurement Results — 30 MHz to 1 GHz
6.10.3.3. Horizontal Antenna, Z-Axis

Spectrum

Ref Level 62.00 dBpv/m & RBW 100 kHz
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6.10.3.4. Vertical Antenna, X-Axis
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6. Measurement Data (continued)
6.10. Spurious Radiated Emissions Test Results (15.209), IC RSS-GEN

6.10.3. Measurement Results — 30 MHz to 1 GHz
6.10.3.5. Vertical Antenna, Y-Axis

(Specrm i) =

Ref Level 62.00 dBpv/m & RBW 100 kHz
j ALt 0dé  SWT 97 ms & VBW 300 kdz Mode Auto Sweep Input 1DC
TODF
¥e57-13 David Clark DC Pro-x Spurious Emissions - Var, ¥ Axis @ 1Pk View
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6.10.3.3. Vertical Antenna, Z-Axis
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6. Measurement Data (continued)
6.10. Spurious Radiated Emissions Test Results (15.209), IC RSS-GEN
6.10.4. Measurement Results — 1 GHz to 2.4 GHz
6.10.4.1. Horizontal Antenna, X-Axis

Spectrum | :%::
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Att 0dE  SWT 1.4ms @ VBW 3 MHz Mode Auto Sweep
Count 200/200 TOF

¥E87-13 David Clark OC Pro-% Spurious Emissions - Hor, X Axis @ 1Pk View @2Rm View

M1[1] 47.48 dBpV
2.22150 GHz
60 dBpv 12[2] 34,98 dBpV
2.13190 GHz
55 I8N =2 600 dB
50 dBpv- —

45 dBpv- % [ PRI | d
fwﬂmum\“ﬂﬂwJ b Ehﬁtgﬁ'
40 depyroil™
| PR

35 depy L2
ST TN
Wm»w Fh\m,f
30 dBpt \)""""’& L, P VoW ]
25 depv-
20 dBpv
Start 1.0 GHz 1000 pts Stop 2.4 GHz

Measuring...  UENRNNND W8 135234

6.10.4.2. Horizontal Antenna, Y-Axis

Spectrum | ::vu
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Test Number: 287-13R1 Issue Date: 7/19/2013

6. Measurement Data (continued)
6.10. Spurious Radiated Emissions Test Results (15.209), IC RSS-GEN
6.10.4. Measurement Results — 1 GHz to 2.4 GHz
6.10.4.3. Horizontal Antenna, Z-Axis

Spectrum | ::vu
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6.10.4.4. Vertical Antenna, X-Axis

Spectrum | :%::

Ref Level 65.00 dBpv & RBW 1 MHz
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Test Number: 287-13R1 Issue Date: 7/19/2013

6. Measurement Data (continued)
6.10. Spurious Radiated Emissions Test Results (15.209), IC RSS-GEN
6.10.4. Measurement Results — 1 GHz to 2.4 GHz
6.10.4.5. Vertical Antenna, Y-Axis

Spectrum | :%::

Ref Level 65.00 dBpv & RBW 1 MHz

Att 0dE SWT 1.4ms @ VBW 3 MHz Mode Auto Sweep
Count 200/200 TOF

¥e87-13 David Clark DC Pro-x Spurious Emissions - Var, ¥ Axis @1Pk View @2Rm View
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6.10.4.6. Vertical Antenna, Z-Axis

Spectrum | :%::
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Test Number: 287-13R1

6. Measurement Data (continued)
6.10. Spurious Radiated Emissions Test Results (15.209), IC RSS-GEN
6.10.5. Measurement Results — 2.5 GHz to 12 GHz
6.10.5.1. Horizontal Antenna, X-Axis

Spectrum |

Ref Level 20.00 dBpv
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¥e87-13 David Clark DC Pro-x Spurious Emissions - Hor, ¥ Axis @ 1Pk View@2Rm View
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Test Number: 287-13R1

6. Measurement Data (continued)
6.10. Spurious Radiated Emissions Test Results (15.209), IC RSS-GEN
6.10.5. Measurement Results — 2.5 GHz to 12 GHz
6.10.5.3. Horizontal Antenna, Z-Axis

Spectrum |
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6.10.5.4. Vertical Antenna, X-Axis
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Test Number: 287-13R1

6. Measurement Data (continued)
6.10. Spurious Radiated Emissions Test Results (15.209), IC RSS-GEN
6.10.5. Measurement Results — 2.5 GHz to 12 GHz
6.10.5.5. Vertical Antenna, Y-Axis

Spectrum |
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|ACCREDITEDI

CERTIFICATE NUMBER: 1673.01

Issue Date: 7/19/2013

(=]

& RBW 1 MHz
SWT 38 ms @ VBW 3 MHz

Mode Auto Sweep

mM1[1] 50.53 dBpY
11.39680 GHz
75 dov—f———L m2[2] 48.27 dBpV
D1 74.000 dBu 11.88130 GHz
70 dBpv
65 dBuV:
&0 dByv- -
. Lo ofa HW.MMMMEI J'Iu J!
= e s 54,000 dByv W I AR "
o r

t
50 deuy W" (WI,JJ«VJMMW
A, MI’HM

B oy
H M_\»/‘M

W

1000 pts
] Measuring.. @ANANANAN W6

Stop 12.0 GHz

133427 7]

6.10.5.6. Vertical Antenna, Z-Axis
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Test Number: 287-13R1 Issue Date: 7/19/2013

6. Measurement Data (continued)
6.10. Spurious Radiated Emissions Test Results (15.209), IC RSS-GEN
6.10.6. Measurement Results — 12 GHz to 18 GHz
6.10.6.1. Horizontal Antenna, X-Axis
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6. Measurement Data (continued)
6.10. Spurious Radiated Emissions Test Results (15.209), IC RSS-GEN
6.10.6. Measurement Results — 12 GHz to 18 GHz
6.10.6.3. Horizontal Antenna, Z-Axis

Spectrum | :nv:
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6.10.6.4. Vertical Antenna, X-Axis
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6. Measurement Data (continued)
6.10. Spurious Radiated Emissions Test Results (15.209), IC RSS-GEN
6.10.6. Measurement Results — 12 GHz to 18 GHz
6.10.6.5. Vertical Antenna, Y-Axis

Spectrum | :%::
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6. Measurement Data (continued)

6.10. Spurious Radiated Emissions Test Results (15.209), IC RSS-GEN

6.10.7. Measurement Results — 18 GHz to 26 GHz
6.10.7.1. Horizontal Antenna, X-Axis
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6. Measurement Data (continued)
6.10. Spurious Radiated Emissions Test Results (15.209), IC RSS-GEN
6.10.7. Measurement Results — 18 GHz to 26 GHz
6.10.7.3. Horizontal Antenna, Z-Axis

Spectrum | ::vu
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6.10.7.4. Vertical Antenna, X-Axis
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6. Measurement Data (continued)
6.10. Spurious Radiated Emissions Test Results (15.209), IC RSS-GEN
6.10.7. Measurement Results — 18 GHz to 26 GHz
6.10.7.5. Vertical Antenna, Y-Axis

Spectrum | ::vu
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6.10.7.6. Vertical Antenna, Z-Axis
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6. Measurement Data (continued)

6.11. Public Exposure to Radio Frequency Energy Levels (15.247(i) (1.1307 (b)(1))
RSS-GEN 5.5, RSS 102

MPE DUT DUT _
Distance | QUtPut | Antenna Power Density Limit
Channel Power Gain (MW/cm2) | Result
Frequency (cm) (dBm) (dBi)
(mwicm2) | (W/im2)
1) 2 (3) 4) (5)
2402 25 4.83 1.0 0.0487564 0.4875637 1 Compliant
2441 2.5 2.79 1.0 0.0304812 0.3048115 1 Compliant
2480 2.5 2.64 1.0 0.0294463 0.2944634 1 Compliant
PD = OP + AG
(4 x 1T x d?)

e PD = Power Density (mw/cm?)
e OP =DUT Output Power (dBm)
¢ AG=DUT Antenna Gain (dBi)
e d = MPE Distance (cm)

1. Reference CFR 2.1093(b): For purposes of this section, a portable device is defined as a transmitting
device designed to be used so that the radiating structure(s) of the device is/are within 20 centimeters
of the body of the user.

Section 6.6 of this test report.

Antenna gain value for this product was reported by the client.
Power density is calculated from power measurement and antenna gain.

Reference CFR 1.1310, Table 1: Limits for Maximum Permissible Exposure (MPE), Section (B): Limits
for General Population/Uncontrolled Exposure.

o &~ N
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7. 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 (fle 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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