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1. Customer Information

Company Name: Stilo srl

Address: Via Piave 41/3
Treviolo (BQ)
24048

Contact Name: Mr. A. Piccioli
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2. Equipment Under Test (EUT)

The following information (with the exception of the date of receipt) has been supplied by the customer:

2.1. Description of EUT

The equipment under test was a BIuetooth® module class 2.

2.2. ldentification of Equipment Under Test (EUT)

1% Sample (consisting of the following)

Description: Stilo Bluetooth module class 2
Brand Name: Stilo

Model Name or Number: EI0001

Serial Number: 47/07 (from PCB)

FCC ID Number: WAWEIO001

Country of Manufacture: Italy

Date of Receipt:

25 March 2008

Description:

Battery

Brand Name:

Stilo

Model Name or Number:

LI-ION Battery 3.7V 650mAh

Serial Number:

B001001

Country of Manufacture:

Italy

Date of Receipt:

25 March 2008

Description:

Microphone

Country of Manufacture:

Italy

Date of Receipt:

25 March 2008

Description:

Stereo Headphones

Country of Manufacture:

Italy

Date of Receipt:

25 March 2008

Description:

On/Off and Volume Control

Country of Manufacture:

Italy

Date of Receipt:

25 March 2008
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Description:

Charger

Brand Name:

Stilo

Model Name or Number:

0H-1048A0500300U-VDE

Serial Number:

None stated

Country of Manufacture: China
2" Sample
Description: WRC Moto Helmet
Brand Name: Stilo
Model Name or Number: FA0200AA1L

Serial Number:

None stated

Country of Manufacture:

Italy

Date of Receipt:

14 August 2008

2.3. Modifications Incorporated in the EUT

During the course of testing the EUT was not modified.

2.4. Support Equipment

The following support equipment was used to exercise the EUT during testing:

Description: Laptop
Brand Name: Dell

Model Name or Number: Latitude D610
Serial Number: PC371NT

Cable Length and Type:

1 meter, Serial 9 Pin

Connected to Port:

Serial




RFI GLOBAL SERVICES LTD Test Report

Serial No: RFI/RPTE4/RP48855JD06A
Page: 7 of 44

Issue Date: 28 November 2008

Test of: Stilo srl
STILO BT Module EI0001

To: FCC Part 15.247: 2007 (Subpart C)

2.5. Additional Information Related to Testing

Intended Operating Environment: Commercial/Residential
Equipment Category: Bluetooth
Type of Unit: Portable (Transceiver), battery powered
Power Supply Requirement: Internal battery Supply of: 3.7 V 650 mAh
Transmit Frequency Range: 2402 MHz to 2480 MHz
Transmit Channels Tested: Channel Channel
Description Channel Number Frequency
(MHz)
Bottom 0 2402
Middle 39 2441
Top 78 2480
Receive Frequency Range: 2402 MHz to 2480 MHz
Receive Channels Tested: Channel Channel
Description Channel Number Frequency
(MHz)
Bottom 0 2402
Middle 39 2441
Top 78 2480
2.6. Port Identification
Port | Description Type/Length
1 Serial Port (modified sample only) | 9 Pin D-Connector / 1 meter
2 Headphone 4 wire, <1m
3 Microphone 2 wire, <1m
4 On/Off and Volume Control Flexi cable, <1m
5 Charge Port Twin, <1m
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3. Test Specification, Methods and Procedures
3.1. Test Specification

Reference: FCC Part 15.247: 2007 Subpart C

Title: Code of Federal Regulations, Part 15.247 (47CFR15)
Reference: FCC Part 15.107: 2007 Subpart B

Title: Code of Federal Regulations, Part 15 (47CFR15)
Reference: FCC Part 15.109: 2007 Subpart B

Title: Code of Federal Regulations, Part 15 (47CFR15)

3.2. Methods and Procedures

The methods and procedures used were as detailed in:

ANSI C63.2 (1987)
Title: American National Standard for Instrumentation - Electromagnetic noise and field strength.

ANSI C63.4 (2003)
Title: American National Standard Methods of Measurement of Electromagnetic Emissions from Low
Voltage Electrical and Electronic Equipment in the Range of 9 kHz to 40 GHz.

ANSI C63.5 (1988)
Title: American National Standard for the Calibration of antennas used for Radiated Emission
measurements in Electromagnetic Interference (EMI) control.

ANSI C63.7 (1988)
Title: American National Standard Guide for Construction of Open Area Test Sites for performing Radiated
Emission Measurements.

CISPR 16-1: (1999)
Title: Specification For Radio Disturbance and Immunity Measuring Apparatus and Methods. Part 1: Radio
Disturbance and Immunity Measuring Apparatus.

3.3. Definition of Measurement Equipment

The measurement equipment used complied with the requirements of the standards referenced in the
methods & procedures section above. Appendix 1 contains a list of the test equipment used.
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4. Deviations from the Test Specification

There were no deviations from the test specification.
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5. Operation and Configuration of the EUT during Testing
5.1. Operating Modes

The EUT was tested in the following operating modes, unless otherwise stated:

e Transceiver mode (for transmitter tests) — The device was configured in Bluetooth Test Mode
to allow control of the test channel. (The EUT only operates in basic rate Bluetooth mode
with a maximum packet size of DH3).

¢ Idle Mode — EUT in a standby mode with no Bluetooth link enabled.

5.2. Configuration and Peripherals

The EUT was tested in the following configuration:

e The EUT was supplied outside of the standard helmet enclosure, (modified sample), to
enable connection for setting up Bluetooth test mode. This configuration was evaluated as
being worst case with regards to radiated spurious emissions.

e The EUT was tested in its standard configuration with a microphone, stereo ear phones and
standard battery fitted.

Notes:

1. Additional Radiated Spurious pre-scans were performed on a standard helmet, (refer to 2"
sample in section 2.2), to determine that the configuration described above was worst case.
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6. Summary of Test Results

Range of Measurements FCC Part 15 Port Result
Reference Type

IdIe_ Mpde AC Conducted Section 15.107 Antenna Complied

Emissions

IdIe. Mpde Radiated Spurious Section 15.109 Antenna Complied

Emissions

Transmitter 20 dB Bandwidth Section 2.1049 Antenna Complied

Transmitter Carrier Frequency Section 15.247(a)(1) | Antenna Complied

Separation

Transmitter Average Time of Section 15.247(a)(1)(iii) | Antenna Complied

Occupancy

Transmitter Maximum Peak Output 15.247(b)(3) Antenna Complied

Power

Transmitter Radiated Emissions Sections 15.247(d) & Antenna Complied
15.209(a) P

Transmitter Band Edge Radiated Sections 15.247(d) & Antenna Complied

Emissions 15.209(a) P

6.1. Location of Tests

All the measurements described in this report were performed at the premises of

RFI Global Services Ltd, Ewhurst Park, Ramsdell, Basingstoke, Hampshire, RG26 5RQ, except AC
Conducted Emissions which were performed at RFI Global Services Ltd, Wade Road, Basingstoke,
Hampshire, RG24 8AH.

e FCC Site Registration Number: 90895 (Ewhurst Park)
e FCC Site Registration Number: 209735 (Wade Road)
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7. Measurements, Examinations and Derived Results
7.1. General Comments

This section contains test results only.

Measurement uncertainties are evaluated in accordance with current best practice. Our reported expanded
uncertainties are based on standard uncertainties, which are multiplied by an appropriate coverage factor
to provide a statistical confidence level of approximately 95%. Please refer to section 8 for details of
measurement uncertainties.
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7.2. Test Results

7.2.1. ldle Mode Conducted Emissions

7.2.2. Quasi Peak Detector Measurements

Test Summary:

Port: AC Mains
Basic Standard: FCC Part 15.107
Test Method: ANSI C63.4 Section 7

Environmental Conditions:

Temperature Variation (°C): 241024

Relative Humidity Variation (%): 33t0 33

Atmospheric Pressure Variation (mb): 1016 to 1016

Results:
Frequency Line Quasi Peak Limit Margin Note(s) Result

(MHz) Level (dBuV) (dB)
(dBpv)

0.177000 Live 1 43.8 64.6 20.8 - Complied
0.415500 Neutral 41.8 57.5 15.7 - Complied
0.474000 Live 1 40.8 56.4 15.6 - Complied
0.649500 Neutral 37.9 56.0 18.1 - Complied
1.005000 Neutral 37.7 56.0 18.3 - Complied
1.423500 Neutral 35.2 56.0 20.8 - Complied
1.779000 Neutral 35.1 56.0 20.9 - Complied
2.193000 Neutral 34.7 56.0 21.3 - Complied
2.607000 Neutral 34.2 56.0 21.8 - Complied
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7.2.3. Average Detector Measurements

Following the initial scans and quasi peak measurements, further measurements were made at the relevant
frequencies using an average detector. The measured levels were as follows:

Test Summary:

Port: AC Mains
Basic Standard: FCC Part 15.107
Test Method: ANSI C63.4 Section 7

Environmental Conditions:

Temperature Variation (°C): 24 10 24

Relative Humidity Variation (%): 3310 33

Atmospheric Pressure Variation (mb): 1016 to 1016

Results:
Frequency Line Average Limit Margin Note(s) Result

(MHz) Level (dBuv) (dB)
(dBpV)

0.235500 Live 1 29.8 52.3 225 - Complied
0.415500 Live 1 33.3 47.5 14.2 - Complied
0.892500 Live 1 26.1 46.0 19.9 - Complied
0.951000 Live 1 27.5 46.0 18.5 - Complied
1.306500 Live 1 275 46.0 18.5 - Complied
1.603500 Live 1 26.8 46.0 19.2 - Complied
2.611500 Live 1 25.0 46.0 21.0 - Complied
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Conducted Emissions (continued)

Level in dBpV
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7.2.4. 1dle Mode Radiated Spurious Emissions

Tests were performed using the test methods detailed in ANSI C63.4 Section 8, and Public Notice DA 00-
705 (March 30, 2000).

Results:

Electric Field Strength Measurements (Freguency Range: 30 to 1000 MHz)

Frequency Anten.na Q-P Level Limit Margin Result
(MHz) Polarity (dBpV/m) (dBuVv/m) (dB)
60.661323 Vertical 16.5 40.0 23.5 Complied
71.482966 Vertical 17.3 40.0 22.7 Complied
81.703407 Vertical 14.0 40.0 26.0 Complied
142.124248 Horizontal 30.9 435 12.6 Complied
174.589178 Horizontal 18.9 435 24.6 Complied
Note(s):

1. The preliminary scans showed similar emission levels for bottom and middle channels below 1 GHz, therefore final
radiated emissions measurements were performed with the EUT set to the top channel only.
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Idle Mode Radiated Spurious Emissions (Continued)

81.703407 MHz
57.019 dBuV/m

55 aT FCC Part 15 Class B Electric Field Strength QP 3m

|
i

il |
v ‘v\ I /,W%fl)WMMW g

Levelin dBpv/m

30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz

Idle Mode; 30 MHz to 1 GHz

Note: This plot is a pre-scan and for indication purposes only. For final measurements, see accompanying tables.
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7.2.5. Idle Mode Radiated Spurious Emissions (Continued)

Results:

Electric Field Strength Measurements (Frequency Range: 1 to 13 GHz)

Highest Peak Level: Top Channel

Highest Average Level:

Frequency Antenna Dﬁtector Transducer Actual Avggge Margin
(GH2) Polarity evel Factor Level Limit (dB) Result
(dBpv) (dB) (dBuv/m) | (dBpV/m)
1.707415 Vertical 524 -6.5 45.9 54.0 8.4 Complied
3.895792 Vertical 53.4 -6.1 47.3 54.0 6.7 Complied
5.434870 Vertical 42.8 -3.2 39.6 54.0 14.4 Complied
6.509018 Vertical 42.9 0.4 43.3 54.0 10.7 Complied
13.438878 Vertical 36.7 8.7 45.4 54.0 8.6 Complied
Note(s):

1. No spurious emission were detected above the noise floor of the measuring receiver, therefore the highest
peak noise floor reading of the measuring receiver was recorded as shown in each plots below. The peak
value in each plot was compared with the average limit which is 20dB below the peak limit.

2. The preliminary scans showed similar emission levels for bottom and middle channels above 1 GHz,
therefore final radiated emissions measurements were performed with the EUT set to the top channel only.
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Idle Mode Radiated Spurious Emissions (Continued)
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Note: This plot is a pre-scan and for indication purposes only. For final measurements, see accompanying tables.
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Idle Mode Radiated Spurious Emissions (Continued)

f/v Marker 1 [T1] RBW 1 MHz RF Att 0 dB
‘, Ref Lvl 45.36 dBuV VBW 1 MHz
BO dBuvV 12.43BB7776 GHz SWT 29 ms Unit dBuV
80,
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70|
B0)
01 54 [dBuV:
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Y T T vt A L AL VAL AP
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20)
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Idle Mode; 8 GHz to 13 GHz

Note: This plot is a pre-scan and for indication purposes only. For final measurements, see accompanying tables.
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7.2.6. Transmitter 20 dB Bandwidth

Tests were performed using the test methods detailed in Public Notice DA 00-705 (March 30, 2000)

Results:

Transmitter 20 dB Bandwidth
(kHz)

Limit
(kHz)

716.63326653

None specified

N Delta 1 [T1]
Y Ref Lvi 1.35 dB

10 kHz
30 kHz

-20 dBm 716.63326653 kHz 1s

RF Att 10 dB

unit dBm

1
4 4
U\j\

A

el

001 M
AT R

Date: 13.APR.2008 18:16:23

Center 2.441 GHz 240 kHz/

Span 2.4 MHz

TX mode: 20 bB BW, Basic Rate
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7.2.7. Transmitter Carrier Frequency Separation
Tests were performed using the test methods detailed in Public Notice DA 00-705 (March 30, 2000)
Results:

Transmitter Carrier Limit Mardin
Frequency Separation %/, 0f 20 dB BW (ngz) Result
(kHz) (kHz)
1000.40080 477.7555 522.6453 Complied
:{22 Delta 1 [T1] m 10 kHz RF Att 10 dB
5 Ay '

Center 2.441 GHz 240 kHz/ Span 2.4 MHz

Date: 13.APR.2008 18:23:13
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7.2.8. Transmitter Average Time of Occupancy
Tests were performed using the test methods detailed in Public Notice DA 00-705 (March 30, 2000)

Results:
o Number of Average Time _ .
Emission : 9 Limit Margin
Width (us) Hops in 31.6 of Occupancy (s) (s) Result
M Seconds (s)
1656.713 85 0.141 0.4 0.259 Complied
® RBH 100" kiz RE At 0 dB Delta 1 [T1] RBW 100 kHz
Ref Lvl VB 100 Ktz . @Ref Lvl 0.10 dB VBW 100 kHz
D’AD dem SWT 21 ms unit dbn -40 dBn 1.656713 ms SWT 2 ns Unit dBn
0,
A
,,,,,, Y crveen reeenv AL L ] .
Uil “
fEDJ
-50 —BDW
100)
1
- 1401
Start 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz '”“Eemg > 410 o 200 o
ale; 15.APR.2008 15043011 ate: 15 APR.2008  15:47:14
® RBW 100 Kz  RF ALE 0 db
Ref Lvl VBW 100 kHz
-40 dBm ST 325  Unit B

TR

0l
Center 2.442 BGHz 3.2 s/
ate: 15.APR.2008 15:49:58
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7.2.9. Transmitter Maximum Peak Output Power

Tests were performed using the test methods detailed in Public Notice DA 00-705 (March 30, 2000),
ANSI TIA-603-C-2004 and FCC CFR Part 2.

Results:

Battery Powered Devices

Conducted Stated EIRP
Channel RF O/P Antenna Gain (dBm) Limit (dBm) | Margin (dB) Result
Power (dBm) (dB)
Bottom -3.0 4.1 1.1 30.0 28.9 Complied
Middle -3.1 4.1 1.0 30.0 29.0 Complied
Top -3.8 4.1 -0.3 30.0 30.3 Complied
Note(s):

1. As per he requirements of Public Notice DA 00-705, the stated antenna gain of the EUT is 4.1dBi which, when added

to the highest (worst case) measured conducted peak output power of -3.0dBm (from the table above) gives a de facto
EIRP of 1.1dBm. This is in compliance with the requirements of Section 15.247(b)(1) for de facto EIRP limitation i.e. 1
Watt (30dBm).
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7.2.10. Transmitter Radiated Emissions

Tests were performed using the test methods detailed in ANSI C63.4 Section 8 and
Public Notice DA 00-705 (March 30, 2000).

Results:
Electric Field Strength Measurements: 30 to 1000 MHz (emissions occurring in the restricted bands)
Top Channel

Frequency Antenna Q-P Level Limit Margin Result
(MHz) Polarity (dBuV/m) (dBuV/m) (dB)

60.661323 Vertical 17.1 40.0 22.9 Complied
71.482966 Vertical 16.7 40.0 23.3 Complied
81.703407 Vertical 14.9 40.0 25.1 Complied
141.523046 Horizontal 29.4 435 14.1 Complied
148.737475 Horizontal 32.1 435 11.4 Complied
174.889780 Horizontal 19.2 435 24.3 Complied
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Transmitter Radiated Emissions (Continued)

w 81703407 MHz
57.221 dBUV/m

art 15 Class B Electric Field Strength QP-3m

| SETR|

Levelin dBuV/m

30M 50 60 80 100M 200
Frequency in Hz

300 400 500 800 1G

TX Mode: 30 MHz to 1 GHz

The pre-scan plot is shown above. The final measurements were carried out with both antennas as supplied by the

client.



RFI GLOBAL SERVICES LTD

Test of: Stilo srl

STILO BT Module EI0001

To: FCC Part 15.247: 2007 (Subpart C)

Test Report

Serial No: RFI/RPTE4/RP48855JD0O6A

Page: 27 of 44

Issue Date: 28 November 2008

Transmitter Radiated Emissions (Continued)

Results:

Electric Field Strength Measurements (Frequency Range: 1 to 26.5GHz) (emissions occurring

in the restricted bands)

Highest Peak Level: Bottom Channel

Frequenc Antenna Detector Transducer Actual Limit Marain
(gHz) y Polarity Level Factor Level (dBpv/m) (dg) Result

(dBpV) (dB) (dBpV/m) H

4.804023 Vertical 59.6 -3.3 56.3 74.0 17.7 Complied

Highest Average Level: Bottom Channel
Detector Transducer Actual . .

Friglf_'ezr)lcy ggtlz?irt]; Level Factor Level (dll_;’m\]/lltm) M(‘ng)m Result
(dBpV) (dB) (dBpV/m) H

4.804023 Vertical 51.8 -3.3 48.5 54.0 5.5 Complied

Highest Peak Level: Middle Channel
Detector Transducer Actual . .

Friglf_'ezr)lcy ggtlz?irt]; Level Factor Level (dll_;’m\]/lltm) M(‘ng)m Result
(dBpV) (dB) (dBpV/m) H

4.882010 Vertical 60.5 -3.3 57.2 74.0 16.8 Complied

Highest Average Level: Middle Channel
Detector Transducer Actual . .

Froquency | o | CLevel | Factor | Level | o MEGN | Resul
(dBpV) (dB) (dBpuV/m) H

4.882010 Vertical 51.3 -3.3 48.0 54.0 6.0 Complied
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Transmitter Radiated Emissions (Continued)

Results:

Highest Peak Level: Top Channel

Frequenc Antenna Detector Transducer Acwal Limit Margin
(gHz) y Polarity Level Factor Level (dBpv/m) (dlg) Result

(dBpV) (dB) (dBpV/m) H

4,959563 Vertical 57.8 -3.3 54.5 74.0 19.5 Complied

Highest Average Level: Top Channel
Detector Transducer Actual . .

Frequency | Anlenna | Level Factor | Level | ut Ll MG | gesui

y (dBuv) (dB) @Bpv/im) | (@BwV/M)

4,959563 Vertical 49.9 -3.3 46.3 54.0 7.7 Complied

Highest Peak Level: Hopping Mode
Detector Transducer Actual . .

Frequency | Anlenna | Level Fctor | Level | (Lt MG Resul
(dBpV) (dB) (dBpuV/m) H

4911710 Vertical 60.3 -3.3 57.0 74.0 17.0 Complied

Highest Average Level: Hopping Mode
Detector Transducer Actual . .

Frequency | Anlenna | Level Fctor | Level | (Lt MG Resul
(dBpV) (dB) (dBpuV/m) H

4911710 Vertical 35.2 -3.3 31.9 54.0 22.1 Complied
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Transmitter Radiated Emissions (Continued)

Results:

Electric Field Strength Measurements (Freguency Range: 1 to 26.5GHz) (emissions outside
the restricted bands)

Highest Peak Level: Bottom Channel

r n Antenn Detector Transducer Actual -20 dBc Marain
t?glf_'ez)cy Polzrita Level Factor Level Limit (‘ZS) Result
y (dBpV) (dB) @dBpv/im) | (dBpvim)
9.608000 Vertical 37.3 3.1 40.4 55.0 14.6 Complied
Highest Peak Level: Middle Channel
= Ant Detector Transducer Actual -20dBc Marai
requency nienna Level Factor Level Limit argin Result
(GHz2) Polarity (dB)
(dBpV) (dB) (dBpVv/m) (dBpV/m)
9.764000 Vertical 36.0 3.1 39.1 55.0 15.9 Complied
Highest Peak Level: Top Channel
Frequenc Antenna Detector Transducer Actual -20 dBc Marain
q y . Level Factor Level Limit 9 Result
(GHz2) Polarity (dB)
(dBpv) (dB) (dBpVv/m) (dBpV/m)
9.920002 Vertical 38.6 3.7 42.3 55.0 12.7 Complied
Highest Peak Level: Hopping Mode
Frequenc Antenna Detector Transducer Actual -20 dBc Mardin
q y . Level Factor Level Limit 9 Result
(GHz2) Polarity (dB)
(dBpV) (dB) (dBpVv/m) (dBpV/m)
9.910767 Vertical 38.0 3.7 41.7 55.0 13.3 Complied
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Transmitter Radiated Emissions (Continued)

80 80
2.476953908 GHz
75 s 75,528 dBUV/m
70 1601202405 GHz ~ 1.655310621 GHz 70
55353 dBuv/m  49.554 dBuv/m 2.400801603 GHz
65 65 56,115 dBUV/m
607 — 60
Vi
55 e e T T L Y 55 Y FCC-Part 15 Class B Electric Field Strength AV-3m
' !
50 50
I
= Lo ) = il g
T \ \ ) y’«!"‘”“'V‘v‘r*‘r’)"m\a\"I\\‘\V“"'”‘( Whi S 4 iyt "fw"\’l‘m’w wL,\VJ\H)W",M,W (Ml
C 4 Sw e
® s
33 33
3 3
30 30
25 25
20 20
15 15
10 10
5 5
0
16 26 26 36 46
Frequency in Hz Frequency in Hz
Marker 1 [T1] RBW 1 MHz RF Att 0 dB Marker 1 [T1] RBW 1 MHz RF Att 0 dB
Ref Lvl 53.95 dBuV VBW 3 MHz Ref Lvl 33.94 dBuV VBW 3 MHz
87 dBuv 4.96192385 BHz SWT 5 ms Unit dBuv 87 dBuv 7.43887776 BHz SHT 11.5 ms Unit dBuv
87, 87,
A A
80| 80|
70 70|
60) 60|
|B#n64 |dBuV |-BArB4 0B,
50) 50)
40 40)
A JRUTRVIYY [T AR NN YRS VPTONH TR IAVORY SNV
» [ e W AT YL TALll SO l‘, s
20) 20|
10 10
0 0
10 10
-1 -1
Start 4 GHz 200 MHz/ Stop 6 GHz Start 6 GHz 200 MHz/ Stop 8 GHz
ate: 11.APR.2008 10:33:36 Pate: 11.APR.2008 13:29:25

TX Mode: 4 GHz to 6 GHz TX Mode: 6 GHz to 8 GHz

Note: These plots are pre-scans and for indication purposes only. For final measurements, see accompanying tables.
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Transmitter Radiated Emissions (Continued)

Marker 1 [T1] RBW 1 MHz RF Att 0 dB Marker 1 [T1] RBW 1 MHz RF Att 0 dB
Ref Lvl 42.87 dBuV VBW 3 MHz Ref Lvl 46.25 dBuv VBW 3 MHz
87 dBuV 9.91382766 GHz SHT 29 ms Unit dBuV 87 dBuv 17.92985972 GHz SWT 29 ms Unit dBuV
87, 87,
A A
80| 80|
70 70|
60) 60|
BB |dBuV |-BArB4 (0B,
50) 50)
PN iy bl b
p i - 0 - “’“WMWW"”W“
MWMWMMMW | it bt Ay AnrAR | IR AT
30 30|
20) 20)
10 10
0 0
10 10
-1 -1
Start 8 GHz 500 MHz/ Stop 13 GHz Start 13 GHz 500 MHz/ Stop 18 GHz
ate: 11.APR.200B 12:52:40 Pate: 11.APR.2008 13:46:58
TX Mode: 8 GHz to 13 GHz TX Mode: 13 GHz to 18 GHz
Marker 1 [T1] RBW 1 MHz RF Att 0 dB
Ref Lvl 46.24 dBuV VBW 3 MHz
92 dBuV 26.12525050 GHz SUT 49 ms Unit dBuV
9
S feet
A
80|
70
60)
D1 54 |dBuV
50)
RrAaud
P EOTTRNRVS, e L LM b A A R
ElL
20)
10
0
_gl
Start 18 GHz 850 MHz/ Stop 26.5 BHz
ate: 11.APR.2008  15:41:23

TX Mode: 18 GHz to 26.5 GHz

Note: These plots are pre-scans and for indication purposes only. For final measurements, see accompanying tables.
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7.3. Transmitter Radiated Emissions — Comparative Scans

7.3.1. Results

The following scans were performed on a standard helmet enclosure with standard firmware. The purpose
of this comparative test was to show that the measurements performed under section 7.2 were worst case
when compared to the standard helmet configuration.

The standard helmet was connected to a Bluetooth test set without BT test mode enabled therefore it was
operating in DH3 packet mode with 78 channel hopping enabled, (it was not possible to enable test mode
on a standard helmet configuration without modification to the enclosure).

RBW 100 kHz  RF Att 0 dB Marker 2 [T1] RBW 1 MHz  RF Att 0 dB
Ref Lvi VBW 300 kHz Ref Lvi 55.26 dBYV  VBW 3 MHz
70 dBwV SWT 300 ms unit dBWV 77 dBwV 1.61923848 GHz ~ SWT 7.5 ms Unit dBwv
7 7
v2|[T1] 55.26 dBY
7 161923848 GHz|
60 vi|rT1] 77.04 dBy
o 2.41282565 GHz]
50| e
D1 54 |dBYV K
5
40} FCC-
| | a | - U SEE i
MJ MMM AT TR
m\ l N/-L‘M'“ ‘MIWV\"»’MW\MW‘\,«WW l
3
R P s
\J}L«W e
2(
1
0
-1y
-2
Center 515 MHz 97 MHz/ Span 970 MHz Start 1 GHz 300 MHz/ Stop 4 GHz
ritte: Radiated Emissions Tx Mode Title: Radiated Emissions Tx Mode
Comment A: 488553006 comment A: 488550006
pate: 14.AUG.2008 16:21:13 pate: 14.AUG.2008  16:56:57

TX Mode: 30 MHz to 1000 MHz

TX Mode: 1 GHz to 4 GHz

e
Marker 1 [T1] RBW 1 MHz RF Att 0 dB Marker 1 [T1] RBW 1 MHz RF Att 0 dB
Ref Lvi 50.98 dByV VBW 3 MHz Ref LvI 45.03 dByV VBW 3 MHz
77 dBWV 4.85771543 GHz SWT 23 ms Unit dByv 77 dBWY 9.81813627 GHz swT o 27 ms Unit dByv
T 7
70| 7
60 6
|-D1 54 |dBY + |-D1 54 |dBy
5
1
AN 1]
_/"J"UV\_LJN\’.'AVV‘WVM\ MA{!’J‘I’L A k " lj Iv = e MMW
W“J s TN S
Manfandord
30| 3
20| 2
1
~10| -1
_20| -2
Start 4 GHz 400 MHz/ Stop 8 GHz Start 8 GHz 475 MHz/ Stop 12.75 GHz

[ritie: Radiated Emissions Tx Mode Title: Radiated Emissions Tx Mode
[Comment A: 48855JD06 [Comment A: 48855JD06
pate: 14.AUG.2008 17:05:40 pate: 14.AUG.2008 17:08:03
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TX Mode: 4 GHz to 8 GHz TX Mode: 8 GHz to 12.75 GHz
@ Ref LvI rarker t [Ztls{u dByV C?x ; x:i RFVAtt o

7

70

60|

|-D1 54 [dBY

30

20

-20)

Start 12.75 GHz 525 MHz/ Stop 18 GHz
[Title: Radiated Emissions Tx Mode
[Commen' t A: 48855JD06
Date: 14.AUG.2008 17:19:50

TX Mode: 12.75 GHz to 18 GHz

Note: These plots are pre-scans and for indication purposes only. For final measurements, see accompanying tables.
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7.4. Transmitter Band Edge Radiated Emissions

Tests were performed using the test methods detailed in ANSI C63.4 Section 8 and
Public Notice DA 00-705 (March 30, 2000).

Results:
Electric Field Strength Measurements

Peak Power Level Hopping Mode:

Detector Transducer Actual L .
Frequency Anten.na Level Factor Level Limit Margin Result
(GHz) Polarity (dBpV) (dB) (dBpv/m) (dBuv/m) (dB)
2.4000 Vertical 325 23.0 55.5 78.0* 22.5 Complied
2.4835 Vertical 36.5 23.0 59.5 74.0 14.5 Complied
Average Power Level Hopping Mode:
Frequency Anten_na Diteevcéfr Trf:'l:r;sctzgrcer Al‘_(::jl Limit Margin Result
(GHz) Polarity (dBuV) (dB) (dBpv/m) (dBuVv/m) (dB)
2.4835 Vertical 23.3 23.0 46.3 54.0 7.7 Complied
Note(s):

1. *-20 dBc limit.

2. The 2400MHz plot does not show the correct absolute level as the transducer factor was not entered.
It does however show the correct relative levels. The table above has been corrected with the correct
transducer factor to show the absolute level for consistency.
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Transmitter Band Edge Radiated Emissions (Continued)

/\/)f Marker 1 [T1] RBW 100 kHz RF Att 10 dB /‘// Marker 1 [T1] RBW 1 MHz RF Att 10 dB
%§/ Ref LvI 32.54 dBwV VBW 100 kHz }/ Ref Lvi 59.45 dByV VBW 1 MHz
90 dByV 2.40000000 GHz SWT 5 ms unit dByvV 110 dByV 2.48350000 GHz SwWT 5 ms uUnit dByvV

o

11

23 dB| Offset]

1
80| 100
L dByV

70 90

BniD; 55 dByV [\I /\ /‘ f\ ”

f” e

VT M it st ALl
I U 5
20| 40|
3
ol 20|
F1 F1
-1 1
Start 2.396 GHz 900 kHz/ Stop 2.405 GHz Start 2.476 GHz 1.4 MHz/ Stop 2.49 GHz
Date: 17.APR.2008 17:27:46 Pate: 17.APR.2008 17:21:40
/‘/% Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Y Ref Lvi 46.26 dBWV vBW 10 MHz
100 dByV 2.48350000 GHz SWT 20 s unit dByV
10
23 dB| Offset]
90|
80|
70|
60
1 4 |dB:
30|
20|
10|
F1
Start 2.476 GHz 1.4 MHz/ Stop 2.49 GHz

Date: 17.APR.2008 17:25:05
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Transmitter Band Edge Radiated Emissions (Continued)

Results:
Peak Power Level Static Mode:

Frequenc Antenna Detector Transducer Actual Limit Margin
(gHz) y Polarity Level Factor Level (dBpv/m) (dlg) Result
(dBpV) (dB) (dBpV/m) H
2.4000 Vertical 35.3 23.0 58.3 78.7* 20.4 Complied
2.4835 Vertical 39.9 23.0 62.9 74.0 11.1 Complied
Average Power Level Static Mode:
Detector Transducer Actual o .
Fr?gtﬁezr;cy 'ggtlg?irt]a Level Factor Level dgm\]/'/t M(ng)m Result
y (dBpV) (dB) @Buvim) | (@BRV/M)
2.4835 Vertical 49.3 23.0 52.3 54.0 1.7 Complied
Note(s):

1. *-20 dBc limit.

2. The 2400MHz plot does not show the correct absolute level as the transducer factor was not entered.
It does however show the correct relative levels. The table above has been corrected with the correct
transducer factor to show the absolute level for consistency.
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Transmitter Band Edge Radiated Emissions (Continued)

=

N Marker 1 [T1] RBW 100 kHz ~ RF Att 10 dB N Marker 1 [T1] RBW 1 MHz ~ RF Att 10 dB
Y/ Ref Lvi 35.27 dBYV VBW 100 kHz (5 Ref Lvi 62.88 dBWV VBW 1 MHz
90 dBWV 2.40000000 GHz ~ SWT 5 ms unit dByv 110 dBWV 2.48350000 GHz ~ SWT 5 ms Unit dByV

23 dB| Offset]

80| 100
D1 75.7 dByV
70 90

60) 80

N »/JN V“llﬂﬂf\“«n )

20} 40|
3
of 20]
F1 F1
-1 1
Start 2.396 GHz 900 kHz/ Stop 2.405 GHz Start 2.476 Gz 1.4 MHz/ Stop 2.49 GHz
Date: 17.APR.2008 17:35:51 pate: 17.APR.2008 17:20:49
N Marker 1 [T1] RBW 1 MHz  RF Att 10 dB
Y Ref Lvi 52.28 dBYV ~ VBW 10 MHz
100 dByV 2.48350000 GHz ~ SWT 20 s Unit dBwV

10

23 d8| Offset]

Ira

Start 2.476 GHz 1.4 MHz/ Stop 2.49 GHz

Date: 17.APR.2008 17:20:16
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8. Measurement Uncertainty

No measurement or test can ever be perfect and the imperfections give rise to error of measurement in the
results. Consequently, the result of a measurement is only an approximation to the value of the measurand
(the specific quantity subject to measurement) and is only complete when accompanied by a statement of
the uncertainty of the approximation.

The expression of uncertainty of a measurement result allows realistic comparison of results with reference
values and limits given in specifications and standards.

The uncertainty of the result may need to be taken into account when interpreting the measurement results.

The reported expanded uncertainties below are based on a standard uncertainty multiplied by an
appropriate coverage factor, such that a confidence level of approximately 95% is maintained. For the
purposes of this document “approximately” is interpreted as meaning “effectively” or “for most practical
purposes”.

Confidence .
Measurement Type Range Level (%) Calculated Uncertainty
AC Conducted Emissions 150 kHz to 30 MHz 95% +3.72dB
Transmitter Maximum Peak Output | Not applicable 95% +/-2.94dB
Power
Conducted Emissions Antenna 30 MHz to 40 GHz 95% +/- 2.62 dB
Port
Transml_tter Carrier Frequency Not applicable 95% +/-0.01 ppm
Separation
Transmitter Average Time of Not applicable 95% +/-10 %
Occupancy
20 dB Bandwidth Not applicable 95% +/- 0.12 %
Radiated Spurious Emissions 30 MHz to 1000 MHz 95% +/- 5.26 dB
Radiated Spurious Emissions 1 GHz to 40 GHz 95% +/- 2.94 dB

The methods used to calculate the above uncertainties are in line with those recommended within the
various measurement specifications. Where measurement specifications do not include guidelines for the
evaluation of measurement uncertainty, the published guidance of the appropriate accreditation body is
followed.
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Appendix 1. Test Equipment Used

Testing Performed at Ewhurst Park

Cal.
RFI No. | Instrument Manufacturer | Type No. Serial No. Dat_e Last Interval
Calibrated
(Months)
A004 Line Impedance Rohde & ESH3-Z5 890 604/027 23 Apr 2007 | 12
Stabilization Schwarz
Network
A028 Antenna Eaton 91888-2 304 08 Jun 2006 | 36
A031 Antenna Eaton 91889-2 557 08 Jun 2006 | 36
A1037 | Antenna Chase EMC CBL6112B 2413 13 Feb 2008 | 12
Ltd
A1534 | Pre Amplifier Hewlett 8449B OPT 3008A00405 Calibrated -
Packard HO2 before use
A1830 | Pulse Limiter Rhode & ESH3-22 100668 16 Jan 2008 | 12
Schwarz
A253 Antenna Flann 12240-20 128 17 Nov 2006 | 36
Microwave
A254 Antenna Flann 14240-20 139 17 Nov 2006 | 36
Microwave
A255 Antenna Flann 16240-20 519 17 Nov 2006 | 36
Microwave
A256 Antenna Flann 18240-20 400 17 Nov 2006 | 36
Microwave
A436 Antenna Flann 20240-20 330 24 Apr 2006 36
A512 Antenna EMCO 3115 3993 Calibration -
not required
— used for
link setup
only
C1025 | Cable Rosenberger FA210A-1- FAO0B 7564 Calibrated }
020m before use
C1065 | Cable Rosenberger UFA210-1-7872 | 0985 Calibrated }
before use
C1070 | Cable Rosenberger FA210A1030M | Not Stated Calibrated -
5050 before use
C1072 | Cable Rosenberger FA210a1030M5 | Not Stated Calibrated -
050 before use
Cl164 | Cable Rosenberger FA210A101500 | 43188-1 Calibrated )
Micro-Coax 7070 before use
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. Date Last Cal.
RFI No. | Instrument Manufacturer | Type No. Serial No. : Interval
Calibrated
(Months)
C1167 | Cable Rosenberger FA210A103000 | 43190-01 Calibrated }
Micro-Coax 7070 before use
C1268 | Cable Rosenberger FA210A007500 | 49356-1 Calibrated }
8080 before use
Ci151 Cable Rosenberger UFA210A-1- None Calibrated -
1181-70x70 before use
C160 Cable Rosenberger UFA210A-1- None Calibrated -
1181-70x70 before use
C172 Cable Rosenberger UFA210A-1- None Calibrated )
1181-70x70 before use
C341 Cable Andrews None None Calibrated -
before use
C348 Cable Rosenberger UFA210A-1- 2993 Calibrated -
1181-70x70 before use
C363 Cable Rosenberger RG142 None Calibrated }
before use
C468 Cable Rosenberger UFA210A-1- 98L0440 Calibrated }
3937-504504 before use
EO0511 | VTM 7004 Votsch VTM 7004 585660877000 | Calibrated -
Industrietechnik 10 before use
G088 Power Supply Unit Thurlby CPX200 100700 Calibrated -
Thandar before use
M023 Test Receiver Rohde & ESVP 872 991/027 24 Apr 2007 | 12
Schwarz
M024 Spectrum Monitor Rohde & EZM 873 952/006 Calibrated -
Schwarz before use
M244 Thermometer/Barom | Oregan BA 116 None 18 Jun 2008 | 12
eter/Hygrometer Scientific
M1093 | Communications Will tek 4202S 0513018 29 August -
Test Set 2003
(Communicat
ion purpose
only)
M1242 | Spectrum Analyser Rohde & FSEM30 845986/022 29 Nov 2007 | 12
Schwarz, Inc.
M1229 | Digital Multimeter Fluke 179 87640015 20 Apr 2007 | 12
M1263 | Test Receiver Rohde & ESIB7 100265 06 Feb 2008 | 12
Schwarz
M127 Spectrum Analyser Rohde & FSEB 30 842 659/016 15 Aug 2007 | 12
Schwarz
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Date Last Cal.
RFI No. | Instrument Manufacturer | Type No. Serial No. : Interval
Calibrated
(Months)
M1379 | Test Receiver Rohde and ESIB7 100330 02 Aug 2007 | 12
Schwarz
M1447 | CBT Rohde and 1153.9000.35 100329 24 Jan 2008 | 12
Schwarz
S201 Open Area Test Site | RFI 1 - 25 May 2007 | 12
S202 Site 2 RFI 2 S202- 28 Jan 2008 | 12
15011990
S503 Antenna Mast EMCO 1051-25 9205 1670 Calibration -
not required
Testing Performed at Wade Road - 26 November 2008
Date Last Cal.
RFI No. | Instrument Manufacturer | Type No. Serial No. . Interval
Calibrated
(Months)
A004 Line Impedance Rohde & ESH3-Z5 890 604/027 19 May 2008 | 12
Stabilization Schwarz
Network
A1830 | Pulse Limiter Rhode & ESH3-Z22 100668 16 Jan 2008 | 12
Schwarz
C363 Cable Rosenberger RG142 None Calibrated -
before use
K0008 | Site Reference 4422 | RFI Global N/A N/A 26 August 12
Services Ltd 2008
M1263 | Test Receiver Rohde & ESIB7 100265 06 Feb 2008 | 12
Schwarz
M244 Thermometer/ Oregan BA 116 None 18 Jun 2008 | 12
Barometer/ Scientific
Hygrometer

NB In accordance with UKAS requirements, all the measurement equipment is on a calibration schedule.
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Appendix 2. Test Configuration Drawing

This appendix contains the following drawings:

Drawing Reference Number Title

DRG\48855JD06\EMICON Test configuration for measurement of conducted emissions.

DRG\8855JD06\EMIRAD Test configuration for measurement of radiated emissions.
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DRG\48855JDO6G\EMICON

Note: This schematic diagram | |Support Cables of hand Wooden support
depicts a typical test configuration | |€quipmentin | | operated devices (eg table 1.5m by 1m by
in accordance with the standard. | | typical mouse and keyboard) 0.8m high above
The detailed test configuration for | |configuration.| | placed as close as horizontal earth
the actual sample tested may vary possible to host reference plane.
from the above depending on the
nature and operation of the EUT.
Floor mounted equipment is EUT 0.1m
placed on a horizontal earth from all
reference plane. items of
support
equipment.

LISN at least
0.8m away
from EUT
chassis at all
times.
LISN for EUT, .
bonded to earth Horizontal earth
plane and 0.4m from reference plane
vertical reference (screened room
plane. floor).
LISN for support Cables that hang closer than 0.4m
Test items, bonded to from reference plane non-
receiver earth plane and inductively folded in 0.4m long
0.4m from vertical bundles hanging 0.4 m below table
____ reference plane. top.
Control =
Area Typical Test Configuration For

Conducted Emissions
Measurements In Accordance With
ANSI C63.4-1992

Tests performed in a screened enclosure
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DRG\48855JDO6\EMIRAD

Non-metallic remote
controlled antenna tower,
vertical range 1mto 4m
with remote polarisation
control.

Test antenna, plane-
polarised. Antenna
factors taken into
account in
measurement.

Electrical supply to EUT, control
lines for turntable and remote
monitotring cables all routed
underground to control area
outside CISPR ellipse.

Non-metallic shelter housing
remote controlled turntable,
equipment under test and
support equipment.

Table top equipment mounted

control area.

Steel Wire-
mesh
groundplane
compliant with
CISPR 16.

Low-loss signal cable
routed away under
groundplane to

on 0.8m wooden spacer table.

uipment under test to

Antenna distance 3m or
10m, groundplane size
20m by 10m.

Groundpl-

ane on

firm load-

bearing \

foundation

allowing Pneumatics, power

fast and control wires for Groundplane mesh hole
drainage mast routed under the size 12mm. Flat to Smm
and groundplane from per metre in length and
durability. | |control area. width.

Note: This schematic diagram depicts a typical test
configuration in accordance with the standard. The
detailed test configuration for the actual sample tested
may vary from the above depending on the nature and
operation of the EUT.

The test site used by RFI is nominally at ground level.
All electrical cables run underground.

All other dimensions in accordance with the standard.

Test Configuration For Radiated
Emissions Measurements

Reflection-free area: >60m by 52m
(CISPR ellipse)

Groundplane Earthed
Control room outside CISPR ellipse

Test
receiver
system.

Mast and
turntable
controllers.

Control
Area
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