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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: BlueRadios, Inc.
7173 S. Havana Street, Suite 600
Englewood
CO, 80112, USA

EUT DESCRIPTION: Bluetooth® 4.0 Low Energy Single Mode Module
MODEL.: BR-LE4.0-S2A
SERIAL NUMBER: None
DATE TESTED: 2011-04-25 to 2011-06-08
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-210 Issue 8 Annex 8 Pass
INDUSTRY CANADA RSS-GEN Issue 3 Pass

Underwriters Laboratories Inc. tested the above equipment in accordance with the requirements
set forth in the above standards, using test results reported in the test report documents
referenced below and/or documentation furnished by the applicant. All indications of Pass/Fail in
this report are opinions expressed by Underwriters Laboratories Inc. based on interpretations of
these calculations. The results show that the equipment is capable of demonstrating compliance
with the requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation, as described by the referenced documents. This document
may not be altered or revised in any way unless done so by Underwriters Laboratories Inc. and
all revisions are duly noted in the revisions section. Any alteration of this document not carried
out by Underwriters Laboratories Inc. will constitute fraud and shall nullify the document. This
report must not be used by the client to claim product certification, approval, or endorsement by
NVLAP, NIST, any agency of the Federal Government, or any agency of any government.

Approved & Released For UL By: Tested By:
P \» ’////7
b Ded—
/
Joseph Danisi Bob DelLisi
Lead Engineering Associate Sr. Staff Engineer
UL UL
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.4:2003, FCC
CFR 47 Part 2, FCC CFR 47 Part 15, RSS-GEN Issue 3, and RSS-210 Issue 8.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 1285 Walt Whitman
Rd. Melville, NY 11747, USA.

UL Melville is accredited by NVLAP, Laboratory Code 100255-0. The full scope of accreditation
can be viewed at http://ts.nist.gov/standards/scopes/1002550.htm.

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION
The measuring equipment utilized to perform the tests documented in this report has been

calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz +3.3dB
Radiated Disturbance, 30 to 1000 MHz +4.00 dB

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: 11U13712-1
FCC ID: XDULE40-S2

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is an Bluetooth transceiver BR-LE4.0-S2A.

The radio module is manufactured by BlueRadio Inc

After testing was completed the manufacturer changed to the model number from BR-LE4.0-S2
to BR-LE4.0-S2A. Throughout this report the Model BR-LE4.0-S2 is representative of BR-
LE4.0-S2A.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
2402 - 2480 LE 3.92 2.47

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a chip antenna with a maximum gain of 2 dBi.

5.4. SOFTWARE AND FIRMWARE

The test utility software used during testing was Texas Instruments, Smart RF Studio rev. 1.4.9.

5.5. WORST-CASE CONFIGURATION AND MODE

All final tests in the LE mode were made at 1 Mb/s.

For radiated emissions below 1 GHz the worst-case configuration is determined to be the mode
and channel with the highest output power.

Conducted mains tests the worst-case configuration is determined to be the mode and channel
with the highest output power.
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5.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

PERIPHERAL SUPPORT EQUIPMENT LIST
Description Manufacturer Model Serial Number FCC ID
Test Board BlueRadios Inc|BR-BOB Rev 2 - N/A
Debugger Texas CC Debugger 10550 N/A
Instruments
Laptop Lenovo T410 R801EHLE-10/10 DoC
Laptop AC Adapter Lenovo 92P1156 11S92P1156717ZD DoC
XNO612XM
I/O CABLES
/O CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identica Type Type Length
Ports
1 AC 1 AC Unshielded 1.8m AC Power for Laptop only
2 USB 1 USB Shielded 1.8m None
3 Ribbon 1 10pin Unshielded 0.13m None
TEST SETUP

The EUT is installed on an adapter board during the tests. Test software exercised the radio.

The EUT was preliminary tested in the X, Y and Z axis for radiated testing. The Y axis was
determined to represent the worst case configuration. All radiated testing was done in the

orientation.
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SETUP DIAGRAM FOR TESTS

E

Interface

Test Board with chip

box

120 - 230Vac, 50/60Hz
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6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this
report:

Test Equipment List
Description Manufacturer Model Identifier Cal Date Cal Due Date
30-1000MHz
EMI Receiver Rohde & Schwarz | ESIB40 34968 2011-03-01 2012-03-01
Log-P Antenna Schaffner UPA6109 AT0030 2010-06-28 2011-06-28
Bicon Antenna Schaffner VBAG6106A 43441 2010-09-09 2011-09-09
Bias Tee Miteg AM-1523-7687 44392 N/A N/A
Bias Tee Miteq AM-1523-7687 44393 N/A N/A
Preamp Miteg AM-3A-000110-7687 [44391 N/A N/A
Preamp Miteq AM-3A-000110-7687 |44394 N/A N/A
Switch Driver HP 11713A ME7A-627 N/A N/A
System Controller Sunol Sciences SC99V 44396 N/A N/A
Camera Controller Panasonic WV-CU254 44395 N/A N/A
RF Switch Box UL 1 44398 N/A N/A
Measurement Software UL Version 9.3 44740 N/A N/A
Temp/Humidity/Pressure Meter | Cole Parmer 99760-00 4268 2010-12-07 2012-12-07
Multimeter Fluke 87V 44547 2011-02-01 2012-02-28
Above 1GHz (Band Optimized System)
EMI Receiver Rohde & Schwarz | ESIB40 34968 2011-03-01 | 2012-03-01
Horn Antenna (1-2 GHz) ETS 3161-01 51442 2008-03-28 | See * below
Horn Antenna (2-4 GHz) ETS 3161-02 48107 2007-09-27 | See * below
Horn Antenna (4-8 GHz) ETS 3161-03 48106 2007-09-27 | See * below
Horn Antenna (8-12 GHz) ETS 3160-07 8933 2008-11-24 | See * below
Horn Antenna (12-18 GHz) ETS 3160-08 8932 2007-09-27 | See * below
Horn Antenna (18-26.5 GHz) ETS 3160-09 8947 2007-09-26 | See * below
Signal Generator Anritsu 68369B 63761 2011-02-02 | 2012-02-09
Signal Path Controller HP 11713A 50250 N/A N/A
Gain Controller HP 11713A 50251 N/A N/A
RF Switch / Preamp Fixture UL BOMS1 50249 N/A N/A
System Controller UL BOMS?2 50252 N/A N/A
Temp/Humidity/Pressure Meter | Cole Parmer 99760-00 4268 2010-12-07 | 2012-12-07
Multimeter Fluke 87V 44547 2011-02-01 | 2012-02-28
* - Note: As allowed by the calibration standard ANSI C63.4 Section 4.4.2, standard gain horns need only a one-time
calibration. Only if physical damage occurs will the horn antenna require re-calibration.
* Gain standard horn antennas (sometimes called standard gain horn antennas) need not be calibrated beyond that which
is provided by the manufacturer unless they are damaged or deterioration is suspected, or they are used at a distance
closer than 2D%/A. Gain standard horn antennas have gains that are fixed by their dimensions and dimensional tolerances.
Test Equipment Used — Antenna Port
Description Manufacturer Model Identifier Cal Date Cal Due Date
Conducted Antenna Port Tests
EMI Receiver Agilent E4446A 70728 2011-02-04 2013-02-04
Temp/Humidity/Pressure Meter [ Cole Parmer 99760-00 4268 2010-12-07 2012-12-07
Multimeter Fluke 87V 44547 2011-02-01 2012-02-28
Test Equipment Used — Conducted Emissions
Description Manufacturer Model Identifier Cal Date Cal Due Date
Conducted Emissions — GP 1
EMI Receiver Rohde & Schwarz | ESIB26 MES5B-081 | 2011-01-27 |2012-01-31
LISN EMCO 3825/2R ME5-790 | 2011-02-04 | 2012-02-29
LISN Solar 9252-50-R-24-BNC ME5A-636 | 2011-02-04 | 2012-02-29
Switch Driver HP 11713A 44397 N/A N/A
RF Switch Box UL 4 44404 N/A N/A
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Test Equipment Used — Conducted Emissions
Description Manufacturer Model Identifier Cal Date Cal Due Date
Measurement Software UL Version 9.3 44736 N/A N/A
Temp/Humidity/Pressure Meter | Cole Parmer 99760-00 43734 2010-03-08 | 2012-03-08
Multimeter Fluke 83l ME5B-305 | 2011-02-01 | 2012-02-29
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7. ANTENNA PORT TEST RESULTS

7.1.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

IC RSS-210 A8.2 (a)

The minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 100 kHz and the

VBW is set to 300 kHz. The sweep time is coupled.

RESULTS
Channel Frequency 6 dB Bandwidth Minimum Limit
(MHz) (MHz) (MHz)
Low 2402 0.77 0.5
Middle 2440 0.77 0.5
High 2480 0.77 0.5
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7.1.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% to 3% of
the 99 % bandwidth. The VBW is set to 3 times the RBW. The sweep time is coupled. The
spectrum analyzer internal 99% bandwidth function is utilized.

RESULTS
Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 2402 1.048
Middle 2440 1.084
High 2480 1.09
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7.1.3. OUTPUT POWER

LIMITS

FCC §15.247 (b)
IC RSS-210 A8.4

The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

Peak power is measured using a spectrum analyzer.

RESULTS
Channel Frequency Spectrum Attenuator and Output Limit Margin
Analyzer Reading Cable Offset Power
(MHz) (dBm) (dB) (dBm) (dBm) (dB)
Low 2412 3.92 0 3.92 30 -26.08
Middle 2437 3.86 0 3.86 30 -26.14
High 2462 3.81 0 3.81 30 -26.19

Note: Attenuator/cable offset already part of measurement offset in spectrum analyzer.
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REPORT NO: 11U13712-1
FCC ID: XDULE40-S2

DATE: 2011-06-17
IC: 8456A-LE4S2

OUTPUT POWER

OUTPUT POWER LOW CH
e Agilent 14:38:33 Jun 8, 2011

1 12

Ref 10 dB Atten 10 dB

Center 2.402 000 GHz
#Res BW 1 MHz H#VBW 3 MHz

R T Peak Search

Mkr1 2.402 290 GHz

3.92 dBm Mext Peak

Next Pk Right

Mext Pk Left

Min Search

Pk-Pk Search

Wkr @ CF

Span 2 MHz
Sweep 1 ms (601 pts)

hore
1 of 2
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REPORT NO: 11U13712-1
FCC ID: XDULE40-S2

DATE: 2011-06-17
IC: 8456A-LE4S2

OUTPUT POWER MID CH
e Agilent 14:39:31 Jun 8, 201
1113712

Ref 10 dBm Atten 10 dB

Center 2.440 000 GHz
#VBW 3 MHz

R T

Mkr1 2.440 293 GHz
3.86 dBm

Next Pk Right

Mext Pk Left

Min Search

Pk-Pk Search

Mlr @ CF

Span 2 MHz
Sweep 1 ms 601 pts)

Mext Peal

Peak Search

Iaore
1 of 2
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REPORT NO: 11U13712-1
FCC ID: XDULE40-S2

DATE: 2011-06-17
IC: 8456A-LE4S2

OUTPUT POWER HIGH CH

i Agilent 14:40:11 Jun &, 2011
" 12

Ref 10 dB Atten 10 dB

#VBW 3 MHz

R T

Mkr1 2.479 803 GHz
3.81 dBm

Next Pk Right

Mext Pl Left

Min Search

Pk-Pk Search

Wkr © CF

Span 2 MHz
Sweep 1 ms (601 pis)
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REPORT NO: 11U13712-1
FCC ID: XDULE40-S2

DATE: 2011-06-17
IC: 8456A-LE4S2

7.1.4. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)

IC RSS-210 A8.2 (b)

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

TEST PROCEDURE

Output power was measured based on the use of a peak measurement, therefore the power
spectral density was measured using PSD Option 1 in accordance with FCC document
“Measurement of Digital Transmission Systems Operating under Section 15.247”, March 23,

2005.

RESULTS
Channel Frequency PPSD Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 -12.99 8 -20.99
Middle 2440 -13.00 8 -21.00
High 2480 -12.99 8 -20.99
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REPORT NO: 11U13712-1
FCC ID: XDULE40-S2

DATE: 2011-06-17
IC: 8456A-LE4S2

POWER SPECTRAL DENSITY

PSD LOW CH (FCC)

roject: 111
Ref 20 dBm

Center 2.402 000 0 GHz
#Res BW 3 kHz

Atten 20 dB

II || lll | || I I Iy || I I| [|

E T
Mkr1 2.402 0357 GHz
-12.99 dBm

Freg/Channel

Center Freq
240200000 GHz

Start Fraq
2 40185000 GHz

2} Stop Freg
|||II '| ||I I|| |I II '

||| ||'| || lI ||J l| I||| || IIlI ||]| Il| I

2.40215000 GHz
I I —
||| I f || I]I || lp'

CF Step
30.0000000 kHz
Auta han)

Freq Cffset
0.00000000 Hz

Signal Track
On Off

Span 300 kHz
#VBW 10 kHz

#Sweep 100 s (601 pts)
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REPORT NO: 11U13712-1
FCC ID: XDULE40-S2

DATE: 2011-06-17
IC: 8456A-LE4S2

PSD MID CH

R T |FrequhanneI

Project: 11U1
Ref20 dBm

Mkr1 2.440 012 6 GHz

Atten 20 dB -13.00 dBm

1

D |II|||||
8.0 | |
dBm ll

ll I|||I ||I ||||I ||l

l| | || I ul || ||I |l|| ||J

Center 2.440 000 0 GHz Span 300 kHz '

#VBW 10 kHz #Sweep 100 s (601 pts)

Auta

o]y

Center Freq
2.44000000 GHz

Start Freq
2 43985000 GHz

Stop Freq
2 44015000 GHz

CF Step
30.0000000 kHz
Ilan|

Freq Offset
0.00000000 Hz

Signal Track
off
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REPORT NO: 11U13712-1 DATE: 2011-06-17
FCC ID: XDULE40-S2 IC: 8456A-LE4S2

PSD HIGH CH
R T IFrequhanneI

: Mkr1 2.480 013 6 GHz Conter F
i enter Freq
Ref ZIJ dBm Atten 20 dB 12.99 dBm 5 45000000 GHz

Start Freq
2475985000 GHz

= Stop Freg
||I||"||| ||“||.|||" u|,,|| ..Il.'|..,,.|.,| '||”| .| AR | 2.48015000 GHz

| '||'||||I||I||| I ||
ll ||J| I|| lqll I||I || |]| || l'll “ | | I | || '|' '|I I || i ||| || ll ll'| I | ll || il '| ll'| il CF Step

30.0000000 kHz
Auto hdan

Freq Offset
0.00000000 Hz

Signal Track
On Off

Span 300 kHz |
#VBW 10 kHz #Sweep 100 s (601 pts)
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REPORT NO: 11U13712-1 DATE: 2011-06-17
FCC ID: XDULE40-S2 IC: 8456A-LE4S2

7.1.5. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

Output power was measured based on the use of a peak measurement, therefore the required
attenuation is 20 dB.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.
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REPORT NO: 11U13712-1 DATE: 2011-06-17
FCC ID: XDULE40-S2 IC: 8456A-LE4S2

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CH BANDEDGE
s Agilent 14:3431 Jun 8, 2011 R T Marker

ot 11013712 Mkr2 2.400 00 GHz
Ref 20 dBm Atten 20 dB R Celect Marker
#Peak 1 2 3 4

Marlker Trace
Auta 1 2 3

Readout |
Freguency

e Marker

aBm 12.400000000 GHz.' | L. Marker Table
Letv -42.34 dBm on of

Center 2.400 00 GHz Span 50 MHz
#Res BW 100 kHz Sweep 4.8 ms (601 pis) farker All Off

Marear Trace
1 13
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REPORT NO: 11U13712-1
FCC ID: XDULE40-S2

DATE: 2011-06-17
IC: 8456A-LE4S2

R T harker

Project: 11U1 ? Mkrd 25.221 GHz

Ref20 dBm Atten 20 dB PIRIRLL N Celect Marker

1 2

Marker Trace

Auto 1

Readout |

bt
On

Center 13.015 GHz Span 25.97 GHz

#Res BW 100 kHz H#VBW 300 Sweep 2.482 s (1001 pts) Marker All Off

Trace

i < Freguency
3
R
" . n
qJ“mM#'W‘Muﬁ """’""ﬂ"“ﬂ““ﬂ‘wﬂw\”‘!‘w il Marker Table

3 4

2 3

Off
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REPORT NO: 11U13712-1 DATE: 2011-06-17
FCC ID: XDULE40-S2 IC: 8456A-LE4S2

SPURIOUS EMISSIONS, MID CHANNEL

MID CH REFERENCE

R T |Freg/Channel

roject: 1113712 Mkr1 2.440 08 GHz Centor F
ener Fred
Ref 20 dBm Atten 20 dB 2.39 dBm 5 43700000 GHa

Start Fraq
241200000 GHz

Stop Freg
246200000 GHz

CF Step
£.00000000 hHz
Auta han)

Freq Cffset
0.00000000 Hz

e Pl

I\ /i
tulll ] Ll.vu.l_. e ety

Signal Track
On Off

Center 2.437 00 GHz

Span 50 MHz
#Res BW 100 kHz #VBW 300 kHz

Sweep 4.8 ms {601 pts)

Copyright 2000-2010 Agilent Technologies
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REPORT NO: 11U13712-1
FCC ID: XDULE40-S2

DATE: 2011-06-17
IC: 8456A-LE4S2

MID CH SPURIOUS

harker

Praject: 11U13712 Mkrd 25.221 GHz

Ref20 dBm Atten 20 dB IR Celect Marker

1 2

Marker Trace

Auto 1

Readout |
Freguency

a

L"“'\"\-'iﬂw

On

Center 13.015 GHz Span 25.97 GHz

#Res BW 100 kHz H#VBW 300 Sweep 2.482 s (1001 pts) Marker All Off

Trace

TP P ol L S OP RN L Bl | 1o Table

3 4

2 3

Off
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REPORT NO: 11U13712-1 DATE: 2011-06-17
FCC ID: XDULE40-S2 IC: 8456A-LE4S2

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CH BANDEDGE
i R T harker

roject: 1111 Mkr2 2.483 50 GHz

Ref 20 dBm Atten 20 dB 5293 dBm 1Se|e§t Maarker .

Marker Trace
Auta 1 2 3

Readout |
Fraguency

Marker

dbm 12483500000 GHZ! " Mhorsceorimreomemsorener VRIS
Leav |-52.93 dBm on of

Center 2.483 50 GHz Span 50 MHz
#Res BW 100 kHz Sweep 4.8 ms (601 pis) Marker All Off

Marder Trace ype plitude
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REPORT NO: 11U13712-1
FCC ID: XDULE40-S2

DATE: 2011-06-17
IC: 8456A-LE4S2

HIGH CH SPURIOUS

harker

Praject: 11U13712 Mkrd 25.221 GHz

Ref20 dBm Atten 20 dB PRI Select Marker

1 2

Marker Trace

Auto 1

Readout |
Freguency

mﬁaw.ﬁw’“ﬁv

m R P WY ﬂmﬁ&«w‘w—«wm

On

Center 13.015 GHz Span 25.97 GHz

#Res BW 100 kHz H#VBW 300 Sweep 2.482 s I,'1IJIJ1 pts) Marker All Off

Trace

Marker Table

3 4

2 3

Off
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REPORT NO: 11U13712-1 DATE: 2011-06-17
FCC ID: XDULE40-S2 IC: 8456A-LE4S2

8. RADIATED TEST RESULTS

8.1. LIMITS AND PROCEDURE

LIMITS

FCC 815.205 and 8§15.209
IC RSS-210 Clause 2.5 (Transmitter)

IC RSS-GEN Clause 6 (Receiver)

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/im)at3m (dBuV/m) at 3m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane. The antenna to
EUT distance is 3 meters. The EUT is configured in accordance with ANSI C63.4:2003. The EUT
is set to transmit in a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the video
bandwidth is set to 1 MHz for peak measurements and 10 Hz for average measurements.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in the 2.4 GHz band.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: 11U13712-1
FCC ID: XDULE40-S2

DATE: 2011-06-17
IC: 8456A-LE4S2

8.2. WORST-CASE BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION)

PLOT

85UL EMC Test System

27 hpr 2811 13:59:18

Radioted Emissions - 3 Meters

BlueRadio=, Irc.

75

65

Elustooth 4.8 LE Module
Made | ! ER-LE4 . &-352 Mode: XMT
Jab U137z

55

Tested By: GB 24B2MH=

45

Subport C 15.289

35

dBLulolt=/meter]

. @WW-‘WW‘W’ """"‘""M"‘h.,‘.w.%t.J\ o

G

Freguency LCMH=1

Ronge [MHz] Det REUCHzI VBUCHZD  Sweep
1 30-268 PE/SH 128k M LB1a Mz

Lobel
Hor iz

ontal

Fonge [HHz] Det RBUCHZI VBWCHzT  Swesp Label
3:260- 1460 PEASA 126k i BA | /MHz Hori zontal

File: RDE FCC Pt155ubE 3A-1AAAMHz BR-LE4 A-52 XMT 248AMHz DAT
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REPORT NO: 11U13712-1 DATE: 2011-06-17
FCC ID: XDULE40-S2 IC: 8456A-LE4S2

DATA

BlueRadios, Inc.

Bluetooth 4.0 LE Module

Model: BR-LE4.0-S2 Mode: XMT
Job: 11U13712

Tested By: GB 2402MHz
Margin  Azimuth Height

Test Meter Detector Gain/Loss Transducer Level Limit 1 1[dB] [degs] [em] Polarity
dB[uVolts/
Frequency Reading Type Factor Factor meter]
[MHz] [dB(uV)] [dB] [dB]
Horizontal 30 - 200MHz
52.5754 21.08 QP . . 289 Horz
51.27 18.82 QP . . - 320 Horz

Vertical 30 - 200MHz
51.78 8.84 QP . . - 354 Vert
50.9 10.54 QP . . - 147 Vert
53.1 18.77 QP . . - 114 Vert
48.0125 9.78 QP . - 112 Vert

LIMIT 1: FCC Part 15 Subpart C 15.209

PK - Peak detector
QP - Quasi-Peak detector
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REPORT NO: 11U13712-1 DATE: 2011-06-17
FCC ID: XDULE40-S2 IC: 8456A-LE4S2

8.2.1. TRANSMITTER ABOVE 1 GHz LE MODE

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL/VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ/VERT

UL EMC - Melwville 26 Apr 2811 21:34: 33
Festricted Bondedge

118

Blue Radios, Inc

186 Blustooth 4.8 LE Moduls=
Made |l : BR-LE4.B-52 Maode: T=
dok 11372 Low Ch
3@ Tested By: DC 2482MH=

(a5

Reetricted Bord - Peak

7B

oM

o]

—
L
1]
+
[}
E
B
Ul
4
[u]
=
3
[
th
e

44

ik e e o A R e i i s R s S AP o e A e A s s b

38

28

231a
Freguency [MH=]

Ronge [HHz] Det  RBWCHz] VEWIHz]  Sweep Lahel Range [MHz] et RBWCHz] UBWCHz]  Guwesp Lobe !
1231 B-2358 FE/SA IH IH Ne/decade Harizantal

Flle: Bondedge — Low Channel 2482 Peck. DAT
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REPORT NO: 11U13712-1
FCC ID: XDULE40-S2

DATE: 2011-06-17
IC: 8456A-LE4S2

LOW CHANNEL RESTRICTED, AVG, HORIZ/VERT

QBIJL EMC - Melville

26 Apr 2811

21:43:44

84

Blue Radios, Inc

70

Blustoothk 4 B LE
Maode |
Job 11413712

(o15]

Tested By: DC

Restricted Bandedge

BR-LE4 . . B-52 Mode:

Modul e

T
Low Ch
24872MH=

Restricted Band — Avg

5|

46

34

—
L
[l
+
[}
E
Ry
Ul
4
[u]
=
3
[
tr
o

g

Fregusncy [MH=]

Ronge [HHz]

11231 B-2508 FE/SA IH 168

Det  RBWCHz] VEWIHz]  Sweep
.1s/decade

Lahel Range [MHz]

Harizantal

Det  RBWCHz] UBWCHz]  Guesp

Lobe |

Flle: Bondedge - Low Chonnel 24682 Avg.DAT
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REPORT NO: 11U13712-1 DATE: 2011-06-17
FCC ID: XDULE40-S2 IC: 8456A-LE4S2

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL/VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ/VERT

UL EMC — Melville 26 Apr 20811 211746
Festricted Bondedge

1B

Blue Radios, Inc

184 Blustooth 4.8 LE Madule
Madel : BR-LE4 B-52 Mode: T=
=] = I N U G I = High Ch
=% Tested By: DC Z2488MH=

806

Reetricted Bond - Peak

78

gH

m
L
L)
4
i)
E
T
)
+
o
=
3
]
Jua]
o

56

44

et el I At A et Pt et Sl et datnetaunaiehgbamnifindsines s b st timdeps i noindin

368

268

Freguency [MH=]

Ronge [MHz] Dt RBWCHz] UBUIHz  Sweep Lahel Range [MHz] Det  RBUCHZ] UBWLHz]  Swesp Label
1:2483.5-2500 PR/SH I |4 Ae/decade Harizantal

Flle: Bondedge - High Chonnel 2468 Peok.DAT
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REPORT NO: 11U13712-1 DATE: 2011-06-17
FCC ID: XDULE40-S2 IC: 8456A-LE4S2

HIGH CHANNEL RESTRICTED, AVG, HORIZ/VERT
UL EMC - Melville 26 Apr 2811  22:69.88

Restricted Bondedge

9H

BElue Radios, Inc

58 Blustooth 4.8 LE Module
Made | : BR-LE4 H-52 Made: Tx
JokE1rtu1 372 High Ch
78 Tested By: DC Z48BMH=z

6d

Reetrictsd Bomd - Avg

=1k

4.

34

-
[
1]
sl
[l
E
~
n
i
o
=
)
[
o
3

Freqgquency L[MH=z]

Renge [HHz] et REWCHz] VBMIHz]  Sweep Laohel Range [MHz1 Det  REUCHZ] UBWCHzZ]  Swesp Label
|:2453 . 5-250B PK/SH IH | BB As/decade Harizantal

File: Boncedge - High Chonnel 24688 Avg, DAT
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REPORT NO: 11U13712-1 DATE: 2011-06-17
FCC ID: XDULE40-S2 IC: 8456A-LE4S2

HARMONICS AND SPURIOUS EMISSIONS (LOW CHANNEL)

UL EMC - Melville 25 Apr 2811 As:39:16

Rodioted Emissions

| BlueRodios, Inc.
[ Blustooth 4.8 LE Module

FCC Part 15 Subpart[C Peg Model: BR-LE4.B-52  HMade: XMT

Jobk TTUT371

Tested By: GB 24d2MH=

FCC Port 15 Sub

| T R
| i WP e

'mn L Il i g
_N|MQWMWW“”WM“MWW
O

o B by L

dBLulalte/meter]

HJ [E[ELELE
Freguency L[MH=z]

Ronge [Hiz1 Det  RBMCHz] VEWIHz]  Sueep Loke! Ronge [MHz] Det  REWCHZ] UBUCHz]  Sweep Label
| | AAE-2HEE PK/5H " H 1He/decade 1 - 26Hz
2 26d6-4BE0 FK/SA 1Be/decade 2 - daHz
3. 48 6-GRER PK/SH 1Be/decade 4 - Bz
<4: BEAR- 12600 PK/SA 1He/decade 8- 12.46H
5. | 2d6E- 13660 FK/SH 1Be/decade 12.4 - I86Hz
6: | BAHE-Z65H0 PK/SA 1=/ decade 18 - 26.56Hz

File: ROE FCC Ptl5 289 _SubC_1-266Hz BR-LE4 B-32 XMT 24B2MHz.0AT
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REPORT NO: 11U13712-1
FCC ID: XDULE40-S2

DATE: 2011-06-17
IC: 8456A-LE4S2

BlueRadios, Inc.

Bluetooth 4.0 LE Module

Model: BR-LE4.0-S2 Mode: XMT
Job: 11U13712

Tested By: GB 2402MHz
Test Meter Detector  Gain/Loss
Frequency  Reading  Type Factor
[MHz] [dB(uV)] [dB]
1-2GHz 1000 - 2000MHz
1412.9719 66.7 PK -44.42
1412.9719 49.58 Av -44.42
1730.3758 70.28 PK -44.13
1730.3758 65.96 Av -44.13
2 - 4GHz 2000 - 4000MHz
2402.402* 103.53 PK -42.85
4 - 8GHz 4000 - 8000MHz
4803.6162 76 PK -52.53
4803.6162 69.76 Av -52.53
1-2GHz 1000 - 2000MHz
1328 77.84 PK -44.42
1438.2856 71.26 PK -44.31
1438.2856 49.66 Av -44.31
2 - 4GHz 2000 - 4000MHz
2400.4* 99.78 PK -42.86
4 - 8GHz 4000 - 8000MHz
4803.6263 79.19 PK -52.53
4803.6263 73.18 Av -52.53

*Fundemental - not subject to limits

LIMIT 1: FCC Part 15 Subpart C 15.209
LIMIT 2: FCC Part 15 Subpart C Peak

PK - Peak detector
Av - Average detector

Transducer

Factor
[dB]

20.7
20.7
20.8
20.8

21.1

27.1
27.1

20.6
20.7
20.7

213

27.3
27.3

Margin

Level Limit 1 1[dB] Limit 2

dB[uVolts/me

ter]
42.98 54 -11.02
25.86 54 -28.14
46.95 54 -7.05
42.63 54 -11.37
81.78 NA NA NA
50.57 54 -3.43
44.33 54 -9.67
54.02 54 0.02
47.65 54 -6.35
26.05 54 -27.95
78.22 NA NA NA
53.96 54 -0.04
47.95 54 -6.05

74
74
74
74

74
74

74
74
74

74
74

Margin Azimuth  Height

2[dB] [degs] [cm] Polarity
-31.02 8 106 Horz
-48.14 8 106 Horz
-27.05 349 279 Horz
-31.37 349 279 Horz

NA 100 Horz
-23.43 170 389 Horz
-29.67 170 389 Horz
-19.98 63 237 Vert
-26.35 47 360 Vert
-47.95 47 360 Vert

NA 100 Vert
-20.04 85 359 Vert
-26.05 85 359 Vert
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REPORT NO: 11U13712-1
FCC ID: XDULE40-S2

DATE: 2011-06-17
IC: 8456A-LE4S2

HARMONICS AND SPURIOUS EMISSIONS (MID CHANNEL)

dBLulalts/meter]

File:

UL EMC - Melville

25 Apr 2811

A9 21:32

Rodioted Emissions

BlueRadios, Inc.

FCC Part 15 Sukpart C Peg

Made | : ER-LE4.H-52

Blustooth 4.8 LE Module

Mode: XMT

Jab TTaur371

Tested By: GB

2448MH =

FCC Part 15 Subpart © 15,

n I
. bLada i,
:.l?"f“.“. “.:I..‘.'.‘...Jv--h B vl

il s Lt
e

™

k$in:w$ﬂ

HJ

1 BBEB
Freguency L[MH=z]

Ronge CHiz]
1| BAB-26EE

2, 2808-46188
RG]
2,5A08-1 2608

5. | 288~ 1888

6 | SMBB-7E5HE

Det  RBUWCHz] VEWIHz]  Sueep
PK/SH
PK/5A
PK/SH
PK/SA
FK/SH
PK/SA

1=/ decade
1B/ decade
1=/ decade
1B/ decade
1Be/decade
1Be/decade

Lake!
1 - 26Hz
2 - d6Hz
4 - Bz
8- 12.46H
12.4 - I86Hz
18 - 26.56Hz

Fange [Hiz]

Det  REBWCHZ] UBUCHz]  Sweep

Lebel

ROE FCC Ptl5_289_SubC_1-266Hz BR-LE4_A-32 XMT 244@MHz .DAT
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REPORT NO: 11U13712-1 DATE: 2011-06-17
FCC ID: XDULE40-S2 IC: 8456A-LE4S2

BlueRadios, Inc.

Bluetooth 4.0 LE Module

Model: BR-LE4.0-S2 Mode: XMT
Job: 11U13712

Tested By: GB 2440MHz
Margin Margin Azimuth  Height
Test Meter Detector Gain/Loss Transducer Level Limit1 1[dB] Limit2  2[dB] [degs] [cm] Polarity
dB[uVolts/
Frequency Reading Type Factor Factor meter]
[MHz] [dB(uV)] [dB] [dB]
1-2GHz 1000 - 2000MHz
1331.2949 67.74 PK -44.43 20.6 43.91 54 -10.09 74 -30.09 66 226 Horz
1331.2949 49.22 Av -44.43 20.6 25.39 54 -28.61 74 -48.61 66 226 Horz
1592.593 64.69 PK -44.17 21.2 41.72 54 -12.28 74 -32.28 54 188 Horz
1592.593 48.99 Av -44.17 21.2 26.02 54 -27.98 74 -47.98 54 188 Horz
2 - 4GHz 2000 - 4000MHz
2438.438* 103.41 PK -42.79 21.2 81.82 NA NA NA NA 100 Horz
4 - 8GHz 4000 - 8000MHz
4882.075 70.63 PK -52.53 27.2 45.3 54 -8.7 74 -28.7 0 317 Horz
4882.075 67.62 Av -52.53 27.2 42.29 54 -11.71 74 -31.71 0 317 Horz
1-2GHz 1000 - 2000MHz
1197.197 64.69 PK -44.51 19.8 39.98 54 -14.02 74 -34.02 134 306 Vert
1197.197 49.32 Av -44.51 19.8 24.61 54 -29.39 74 -49.39 134 306 Vert
1329.5464 72.74 PK -44.42 20.6 48.92 54 -5.08 74 -25.08 240 369 Vert
1329.5464 49.65 Av -44.42 20.6 25.83 54 -28.17 74 -48.17 240 369 Vert
1730.3753 73.96 PK -44.13 20.8 50.63 54 -3.37 74 -23.37 275 344 Vert
1730.3753 68.88 Av -44.13 20.8 45.55 54 -8.45 74 -28.45 275 344 Vert
2 - 4GHz 2000 - 4000MHz
2438.438* 91.81 PK -42.79 21.5 70.52 NA NA NA NA 100 Vert
4 - 8GHz 4000 - 8000MHz
4879.6324 77.57 PK -52.52 27.5 52.55 54 -1.45 74 -21.45 65 390 Vert
4879.6324 71.17 Av -52.52 27.5 46.15 54 -7.85 74 -27.85 65 390 Vert

* Fundemetnal - not subject to limits

LIMIT 1: FCC Part 15 Subpart C 15.209
LIMIT 2: FCC Part 15 Subpart C Peak

PK - Peak detector
Av - Average detector
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REPORT NO: 11U13712-1
FCC ID: XDULE40-S2

DATE: 2011-06-17
IC: 8456A-LE4S2

HARMONICS AND SPURIOUS EMISSIONS (HIGH CHANNEL)

dBLulalts/meter]

File:

UL EMC - Melville

25 Apr 2811

18:84:29

Rodioted Emissions

BlueRadios, Inc.

FCC Part 15 Sukpart C Peg

Made | : ER-LE4.H-52

Blustooth 4.8 LE Module

Mode: XMT

Jab TTaur371

Tested By: GB/CD

2488MH=

FCC Part 15 Subpart © 15,

e

ol ooy
s il :‘.NJLMM»-L‘ B

HJ

1 BBEB
Freguency L[MH=z]

Ronge CHiz]
1| BAB-26EE
2, 2808-46188
RG]
2,5A08-1 2608

Det  RBUWCHz] VEWIHz]  Sueep
PK/SH
PK/5A
PK/SH
PK/SA
FK/SH
PK/SA

5. | 2d6E- 13660
6 | BAHE-265RE

1=/ decade
1B/ decade
1=/ decade
1B/ decade
1Be/decade
1Be/decade

Lake!
1 - 26Hz

Fange [Hiz]

2 - dG6Hz
4 - Bz
8 - 12, 46H=
12.4 - I86Hz
18 - 26.56Hz

Det  REBWCHZ] UBUCHz]  Sweep

ROE FCC Ptl5_289_SubC_1-266Hz BR-LE4_A-32 XMT 248@MHz .DAT
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REPORT NO: 11U13712-1 DATE: 2011-06-17
FCC ID: XDULE40-S2 IC: 8456A-LE4S2

BlueRadios, Inc.

Bluetooth 4.0 LE Module

Model: BR-LE4.0-S2 Mode: XMT
Job: 11U13712

Tested By: GB/CD 2480MHz

Margin Margin Azimuth
Test Meter Detector Gain/Loss Transducer Level Limit 1 1[dB] Limit 2 2[dB] [degs] Height [cm] Polarity
dB[uVolts/
Frequency Reading Type Factor Factor meter]
[MHz] [dB(uV)] [dB] [dB]
1-2GHz 1000 - 2000MHz
1329.329 67.45 PK -44.42 20.6 43.63 54 -10.37 74 -30.37 77 244 Horz
1329.329 49.21 Av -44.42 20.6 25.39 54 -28.61 74 -48.61 77 244 Horz
1598.599 64.28 PK -44.17 21.2 41.31 54 -12.69 74 -32.69 136 391 Horz
1598.599 49.67 Av -44.17 21.2 26.7 54 -27.3 74 -47.3 136 391 Horz
2 - 4GHz 2000 - 4000MHz
2478.478* 103.35 PK -42.86 21.3 81.79 NA NA NA NA 100 Horz
4 - 8GHz 4000 - 8000MHz
4960.477 74.24 PK -52.5 27.3 49.04 54 -4.96 74 -24.96 339 378 Horz
4960.477 68.07 Av -52.5 27.3 42.87 54 -11.13 74 -31.13 339 378 Horz
1-2GHz 1000 - 2000MHz
1326.326 71.04 PK -44.44 20.6 47.2 54 -6.8 74 -26.8 53 374 Vert
1326.326 49.02 Av -44.44 20.6 25.18 54 -28.82 74 -48.82 53 374 Vert
1330.33 77.21 PK -44.43 20.6 53.38 54 -0.62 74 -20.62 65 274 Vert
1330.33 49.85 Av -44.43 20.6 26.02 54 -27.98 74 -47.98 65 274 Vert
1468.0311 64.24 PK -44.2 20.8 40.84 54 -13.16 74 -33.16 244 383 Vert
1468.0311 48.56 Av -44.2 20.8 25.16 54 -28.84 74 -48.84 244 383 Vert
1500.2956 68.67 PK -44.32 20.8 45.15 54 -8.85 74 -28.85 60 353 Vert
1500.2956 49.53 Av -44.32 20.8 26.01 54 -27.99 74 -47.99 60 353 Vert
1727.4545 61.36 PK -44.15 20.8 38.01 54 -15.99 74 -35.99 43 328 Vert
1727.4545 48.81 Av -44.15 20.8 25.46 54 -28.54 74 -48.54 43 328 Vert
2 - 4GHz 2000 - 4000MHz
2478.478* 104.64 PK -42.86 21.6 83.38 NA NA NA NA 100 Vert
4 - 8GHz 4000 - 8000MHz
4959.6129 77.01 PK -52.51 27.4 51.9 54 -2.1 74 -22.1 278 360 Vert
4959.6129 70.28 Av -52.51 27.4 45.17 54 -8.83 74 -28.83 278 360 Vert

* Fundemetnal - not subject to limits

LIMIT 1: FCC Part 15 Subpart C 15.209
LIMIT 2: FCC Part 15 Subpart C Peak

PK - Peak detector
Av - Average detector
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REPORT NO: 11U13712-1 DATE: 2011-06-17
FCC ID: XDULE40-S2 IC: 8456A-LE4S2

8.3. RECEIVER ABOVE 1 GHz

8.3.1. RECEIVER ABOVE 1 GHz FOR LE MODE

LOW CHANNEL
UL EMC = Melwvills 27 Apr 2811 B7:59:84

Rodioted Emizsians

=L

Blue Rodios., Inc

515 Blustooth 4.8 LE Module
Mode !l : BR-LE4.E8-52 Mode: Row
Job:11U13712 Low Ch
74 Tested By: DC Z4BZ2MH=

6d

FCC Part 15 Subpart B Cla=za B

54

il

48

shaskbih S
S g |
! ;w.*‘. i P

7 o
"
ot

] I L
s ’:’k\]}-:w","-'}”ﬂ it ".'I.'.w«-;\'..a..-prt'g".‘ MR TRl

34

dBLuValts/meter]

1Bebg 1 25kd

Ronge [HHz] Det  REWCHzI UBWIHZ] ~ Sweep Lakel Range [MHz] Det  REWCHzZ] VBWCHz]  Sweep Lebel
| : | AAB-2HBR PEASH I 1] .1s/decade 1 - 26Hz
2:2A3B-4BE0 PE/SA .1s/decade 2 - d6Hz
3:4RAR-EHEA PK/SH e/decade 4 - BaHz
4:5ARE-1 2BAR PK./5A .1s/decade 8- 12,464
5:12868-12568 PE/SA I .1s/decade 12.4 - 186Hz

Flle: RRE FCC PtI5SubB_1886-12508MHz BR-LE4 B-52_Row_2482MHz.DAT
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REPORT NO: 11U13712-1 DATE: 2011-06-17
FCC ID: XDULE40-S2 IC: 8456A-LE4S2

Blue Radios, Inc
Bluetooth 4.0 LE Module
Model: BR-LE4.0-S2 Mode: Rcv
Job:11U13712 Low Ch
Tested By: DC 2402MHz
Margin Azimuth Height

Marker Test Meter  Detector Gain/Loss Transducer Level Limit1 1[dB] [degs] [em] Polarity
dB[uVolts/
Number Frequency Reading Type Factor Factor meter]
[MHz] [dB(uV)] [dB] [dB]
1-2GHz 1000 - 2000MHz
1 1594.595 62.91 PK -41.67 21.2 42.44 54 -11.56 337 214 Horz

2 - 4GHz 2000 - 4000MHz
2 3917.918 60.58 PK -39.26 22.7 44.02 54 -9.98 102 215 Horz

4 - 8GHz 4000 - 8000MHz
3 4805.871 67.19 PK -50.05 27.1 44.24 54 -9.76 273 100 Horz

1-2GHz 1000 - 2000MHz
4 1308.308 67.1 PK -41.87 20.5 45.73 54 -8.27 7 215 Vert
5 1592.593 66.9 PK -41.67 21.2 46.43 54 -7.57 273 215 Vert

4 - 8GHz 4000 - 8000MHz
6 4805.871 66.23 PK -50.05 27.3 43.48 54 -10.52 109 100 Vert

LIMIT 1: FCC Part 15 Subpart B Class B

PK - Peak detector

QP - Quasi-Peak detector

LnAv - Linear Average detector
LgAv - Log Average detector
Av - Average detector

CAV - CISPR Average detector
RMS - RMS detection

CRMS - CISPR RMS detection

Page 49 of 70

UNDERWRITERS LABORATORIES INC. FORM NO: CCSUP4701D
1285 WALT WHITMAN RD, MELVILLE, NY 11747, USA  TEL: (631) 271-6200 FAX: (877) 854-3577

This report shall not be reproduced except in full, without the written approval of Underwriters
Laboratories Inc.



REPORT NO: 11U13712-1 DATE: 2011-06-17
FCC ID: XDULE40-S2 IC: 8456A-LE4S2

MID CHANNEL
UL EMC - Melville 27 fApr 2811 B8:18:46

Rodioted Emiszsions

94

Blue Rodios, Inc

GL5 Bluetooth 4.8 LE Module
Madel : BR-LE4 B-32 Maode: Row
Jobi11U13712 Mid Ch
74 Tested By: GB 2498MH=

68

FCC Part 15 Sukpart B Claza B

5A

‘ !
A TY T \AN» "

i e \ ".-"-"J'u‘t'“:f“*
T ik L
VT T

48

Ut -"%,\’.J'-‘t-“'l.\_'.-::‘"’.\f oML

3A

dELuMolts/meter]

ThE¥yg 12588
Freguency [MH=z]

Renge [hHz] Dst  RBUCHz1 UBUIHz]  Susep Lahe| Range [MHz] Det  REWCHz1 UBUCHz]  Sweap Lebel
|: 1 BRE-CHER PR/SA IH IH Ae/decade 1 - 26Hr
2: 26A6-4BER PK/SA IH I A=/decade 2 - daHz
31436 6-2HER PK/SA IH IH s/ decade 4 - 8aHr
4. §3d6-12600 PK/SH IH I Ae/decade § - |2, d6Hz
511 2008-12560 PR/SA L} I ls/decade 12.4 - I66Hz

Flle: RDE FCC Ptl5Subb 18668-12566MHz BR-LE4 B-S2 Rocw 244@MHz DAT
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REPORT NO: 11U13712-1 DATE: 2011-06-17
FCC ID: XDULE40-S2 IC: 8456A-LE4S2

Blue Radios, Inc

Bluetooth 4.0 LE Module
Model: BR-LE4.0-S2 Mode: Rcv
Job:11U13712 Mid Ch

Tested By: GB 2440MHz
Margin  Azimuth Height

Marker Test Meter Detector  Gain/Loss  Transducer Level Limit1 1[dB] [degs] [em] Polarity
dB[uVolts/
Number Frequency Reading Type Factor Factor meter]
[MHz] [dB(uV)] [dB] [dB]
4 - 8GHz 4000 - 8000MHz
6 4880.587 67.92 PK -50.02 27.2 45.1 54 -8.9 161 100 Horz

1-2GHz 1000 - 2000MHz

1 1329.329 73.61 PK -41.92 20.6 52.29 54 -1.71 144 215 Vert
2 1593.594 66.43 PK -41.65 21.2 45.98 54 -8.02 60 100 Vert
3 1730.731 65.85 PK -41.65 20.8 45 54 -9 274 100 Vert

2 - 4GHz 2000 - 4000MHz
4  2662.663 62.57 PK -39.95 21.2 43.82 54  -10.18 229 214 Vert

4 - 8GHz 4000 - 8000MHz
5 4880.587 65.38 PK -50.02 27.5 42.86 54 -11.14 247 215 Vert

LIMIT 1: FCC Part 15 Subpart B Class B

PK - Peak detector

QP - Quasi-Peak detector

LnAv - Linear Average detector
LgAv - Log Average detector
Av - Average detector

CAV - CISPR Average detector
RMS - RMS detection

CRMS - CISPR RMS detection

Blue Radios, Inc

Bluetooth 4.0 LE Module
Model: BR-LE4.0-S2 Mode: Rcv
Job:11U13712 Mid Ch

Tested By: GB 2440MHz
Margin Azimuth Height

Test Meter Detector Gain/Loss Transducer Level Limit 1 1[dB] [degs] [em] Polarity
dB[uVolts/
Frequency Reading Type Factor Factor meter]
[MHz] [dB(uV)] [dB] [dB]
1-2GHz 1000 - 2000MHz
1328.271 49.27 Av -41.92 20.6 27.95 54 -26.05 81 238 Vert

LIMIT 1: FCC Part 15 Subpart B Class B

PK - Peak detector

QP - Quasi-Peak detector

LnAv - Linear Average detector
LgAv - Log Average detector
Av - Average detector

CAV - CISPR Average detector
RMS - RMS detection

CRMS - CISPR RMS detection
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REPORT NO: 11U13712-1 DATE: 2011-06-17
FCC ID: XDULE40-S2 IC: 8456A-LE4S2

HIGH CHANNEL
UL EMC - Me=lville 27 Bpr 2811 B9.2@ 49

Raodicted Emizasions

34

Elue Rodios, Inc

8o Blustooth 4.8 LE Module
Model : BR-LE4.8-52 Mode: Rcw
Jobi1 1013712 High Ch
74 Tested By: GB 2486MH=

15

FCC Part 15 Sukbpart B Claza B

g5

48

, , 1 L it
T *‘;{I;J,-, T 'u.."”.ii!w_!-*“-"]L.'.u;';.'.u“.f.‘..w W W] e

i il ,l:?J:l..“,..,

34

dBLullolts/meter]

5[] 1bEba 12560

Ronge CHHz] Det  REWCHz] VEWCHz]  Sweep Range [MHz] Det REWCHz] UBWLHz]  Suweep Labe!
| | 83E- 2600 PKASH M M .1e/decade
2: 2HAE- 4600 PKASA 1e/decads
3. 4363600 PR/Sh Aefdecade
4: BHAE- 12608 PKASA .1e/decade
5 1 286812560 PRASH Ae/decade 12.4 - 186Hz

File: RDE FCC PtlSSubB_1@0E-12566E0Hz BR-LEY_B-52_Rov_ 2468MHz.DAT
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REPORT NO: 11U13712-1
FCC ID: XDULE40-S2

DATE: 2011-06-17
IC: 8456A-LE4S2

Blue Radios, Inc

Bluetooth 4.0 LE Module
Model: BR-LE4.0-S2 Mode: Rcv
Job:11U13712 High Ch
Tested By: GB 2480MHz
Marker Test Meter Detector
Factor

[dB]

Number Frequency Reading Type

[MHz] [dB(uV)]

4 - 8GHz 4000 - 8000MHz
6 4957.972 70.04 PK

1 - 2GHz 1000 - 2000MHz
1 1330.33
2 1595.596
3 1730.731

66.64 PK
68.48 PK
64.86 PK

2 - 4GHz 2000 - 4000MHz
4 2124.124 63.6 PK
4 - 8GHz 4000 - 8000MHz
5 4957.972 66.06 PK
LIMIT 1: FCC Part 15 Subpart B Class B

PK - Peak detector

QP - Quasi-Peak detector

LnAv - Linear Average detector
LgAv - Log Average detector
Av - Average detector

CAV - CISPR Average detector
RMS - RMS detection

CRMS - CISPR RMS detection

Blue Radios, Inc

Bluetooth 4.0 LE Module
Model: BR-LE4.0-S2 Mode: Rev
Job:11U13712 High Ch
Tested By: GB 2480MHz
Test Meter Detector Gain/Loss
Factor
[dB]

Factor
[dB]

Frequency Reading

[MHz] [dB(uV)]

4 - 8GHz 4000 - 8000MHz
4958.1648 69.56 Av

Type

-50.05

1-2GHz 1000 - 2000MHz
1595 49.93 Av -41.68
4 - 8GHz 4000 - 8000MHz
4958.0884 68.07 Av -50.05
LIMIT 1: FCC Part 15 Subpart B Class B

PK - Peak detector

QP - Quasi-Peak detector

LnAv - Linear Average detector
LgAv - Log Average detector
Av - Average detector

CAV - CISPR Average detector
RMS - RMS detection

CRMS - CISPR RMS detection

Gain/Loss

Transducer

Azimuth Height
[degs]  [cm]

Margin

Level Limit1 1[dB] Polarity
dB[uVolts/

meter]

Transducer

Factor
[dB]

-50.05 27.3 47.29 54 -6.71 94 215 Horz

67
293
293

215 Vert
215 Vert
215 Vert

-41.93
-41.66
-41.65

20.6
21.2
20.8

4531
48.02
44.01

54
54
54

-8.69
-5.98
-9.99

-40.91 20.8 43.49 54 -10.51 228 214 Vert

-50.05 27.4 4341 54  -10.59 100 Vert

Margin Azimuth Height

Level Limit 1 1[dB] [degs] [cm] Polarity

dB[uVolts/m
eter]

27.3 46.81 54 -7.19 3 316 Horz

21.2 29.45 54 -24.55 341 362 Vert

27.4 45.42 54 -8.58 16 397 Vert
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REPORT NO: 11U13712-1 DATE: 2011-06-17
FCC ID: XDULE40-S2 IC: 8456A-LE4S2

8.4. DIGITAL DEVICE BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (DIGITAL DEVICE)

UL EMC Test System 27 Apr 2811 18:52:58
Rodiated Emissions - 3 Meters

a5

Blue Radios, Inc
75 Bluetaoth 4.8 LE Module
Mode | : BR-LE4 B-52 Mode: Rew

Job 1 1U1 3712 Low Ch
G5 Tested By: GB Z24B2MH=

55

45

35

dBLulolts/meter]

b Ja Lypspbe

184
Frequency CMH=]

Ronge [MHz] Det RBUCHzD VBNCHZ]  Sweep Label Renge [MHz] Det REWCHz] VEWCHz]  Swemp Lokel
B-208 PE/SR 128k B8z Horizantal 3:208- 1660 PRASA 128 M B8t a/MHz Har izontal

1.3

File: ROE FCC P4155ubB 36-16AMH= BR-LE4 B-52 Rev 248@MHz .DAT
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REPORT NO: 11U13712-1 DATE: 2011-06-17
FCC ID: XDULE40-S2 IC: 8456A-LE4S2

DATA

Blue Radios, Inc

Bluetooth 4.0 LE Module
Model: BR-LE4.0-S2 Mode: Rcv
Job:11U13712 Low Ch
Tested By: GB 2402MHz

Azimuth
Test Meter Detector ~ Gain/Loss Transducer Level Limit1 Margin 1[dB] [degs] Height [cm] Polarity
dB[uVolts/me
Frequency Reading Type Factor Factor ter]
[MHz] [dB(uV)] [dB] [dB]
Horizontal 30 - 200MHz
50.0338 18.85 QP A 374 Horz
51.1862 21.8 PK A -7. 300 Horz

Vertical 30 - 200MHz
47.98 19.05 QP . 306 Vert
49.7 14.35 QP A - 181 Vert
50.1 8.41 QP A - 192 Vert

Horizontal 200 - 1000MHz
239.6198 20.29 PK . - 100 Horz

LIMIT 1: FCC Part 15 Class B

PK - Peak detector
QP - Quasi-Peak detector
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REPORT NO: 11U13712-1 DATE: 2011-06-17
FCC ID: XDULE40-S2 IC: 8456A-LE4S2

9. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Frequency of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak Average
0.15-0.5 B tor 56 50 to 46
0.5-5 56 46
5-30 i) 50

Decreases with the logarithm of the frequency.

TEST PROCEDURE

ANSI| C63.4

RESULTS
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REPORT NO: 11U13712-1 DATE: 2011-06-17
FCC ID: XDULE40-S2 IC: 8456A-LE4S2

6 WORST EMISSIONS (TX Mode)

BlueRadio Inc.

Bluetooth 4.0 Single Mode Module
Model: BR-LE4.0-S2

Job: 11U13712 120V 60Hz

Tested By: MM 2402MHz/Xmt

Marker Test Meter Detector Gain/Loss Transducer Level Limit1 Margin 1[dB] Limit 2 Margin 2[dB]
Number Frequency Reading Type Factor Factor [dB(uVolts)]
[MHz] [dB(uV)] [dB] [dB]
Line - L1.15- 1MHz
1 0.19404 46.7 PK 11.2 o 57.9 63.9 -6 53.9 4
2 0.3401 33.96 PK 10.7 o 44.66 59.2 -14.54 49.2 -4.54
3 0.39196 29.98 PK 10.6 o 40.58 58 -17.42 48 -7.42
4 0.52169 27.22 PK 10.5 o 37.72 56 -18.28 46 -8.28

Line - L1 1 - 30MHz

5 2.4793 26.23 PK 10.4 o 36.63 56 -19.37 46 -9.37
6 2.9898 25.5 PK 10.4 o) 35.9 56 -20.1 46 -10.1
Neutral .15 - 1IMHz
7 0.19863 42.28 PK 11.1 o 53.38 63.7 -10.32 53.7 -0.32
8 0.2561 32.74 PK 10.9 o 43.64 61.6 -17.96 51.6 -7.96
9 0.38873 29.63 PK 10.6 o 40.23 58.1 -17.87 48.1 -7.87
10 0.6465 27.43 PK 10.5 o 37.93 56 -18.07 46 -8.07
11 0.81279 28.35 PK 10.4 o 38.75 56 -17.25 46 -7.25
12 0.85581 29.32 PK 10.4 o 39.72 56 -16.28 46 -6.28
13 0.97143 27.06 PK 10.4 o 37.46 56 -18.54 46 -8.54
Neutral 1 - 30MHz
14 1.19144 27.64 PK 10.4 (o] 38.04 56 -17.96 46 -7.96
15 1.38288 27.94 PK 10.4 (o] 38.34 56 -17.66 46 -7.66
LIMIT 1: FCC Part 15 Subpart C QPk
LIMIT 2: FCC Part 15 Subpart C Avg
PK - Peak detector
QP - Quasi-Peak detector
LnAv - Linear Average detector
LgAv - Log Average detector
Av - Average detector
CAV - CISPR Average detector
RMS - RMS detection
CRMS - CISPR RMIS detection
BlueRadio Inc.
Bluetooth 4.0 Single Mode Module
Model: BR-LE4.0-S2
Job: 11U13712 120V 60Hz
Tested By: MM 2402MHz/Xmt
Test Meter Detector Gain/Loss Transduce Level Limit 1 Margin 1[dB] Limit2 Margin 2[dB]
Frequency Reading Type Factor Factor [dB(uVolts)]
[MHZz] [dB(uV)] [dB] [dB]
Line - L1.15- 1MHz
0.19353 25.02 Av 11.2 o 36.22 63.9 -27.68 53.9 -17.68
0.33921 16.95 Av 10.7 o 27.65 59.2 -31.55 49.2 -21.55
0.39171 24.26 Av 10.6 o 34.86 58 -23.14 48 -13.14
0.52124 21.38 Av 10.5 o 31.88 56 -24.12 46 -14.12
Line - L1 1 - 30MHz
2.47944 10.97 Av 10.4 o 21.37 56 -34.63 46 -24.63
2.99031 8.34 Av 10.4 (o] 18.74 56 -37.26 46 -27.26
Neutral .15 - 1MHz
0.19864 34.34 Av 11.1 o 45.44 63.7 -18.26 53.7 -8.26
0.25634 26.83 Av 10.9 o 37.73 61.5 -23.77 51.5 -13.77
0.38841 17.2 Av 10.6 o 27.8 58.1 -30.3 48.1 -20.3
0.64619 11.77 Av 10.5 o 22.27 56 -33.73 46 -23.73
0.81274 12.91 Av 10.4 o 23.31 56 -32.69 46 -22.69
0.85573 8.81 Av 10.4 o 19.21 56 -36.79 46 -26.79
0.97169 10.74 Av 10.4 o 21.14 56 -34.86 46 -24.86
Neutral 1 - 30MHz
1.19123 8.88 Av 10.4 o 19.28 56 -36.72 46 -26.72
1.38314 8.45 Av 10.4 o 18.85 56 -37.15 46 -27.15
NOTE: "+" - Indicates an emission level in excess of the

applicable limit (s).

PK - Peak detector

QP - Quasi-Peak detector

LnAv - Linear Average detector
LgAvV - Log Average detection
Av - average detection

CAYV - CISPR average detection
RMS - RMS detection

CRMS - CISPR RMS detection

LIMIT 1: FCC Part 15 Subpart C QPk
LIMIT 2: FCC Part 15 Subpart C Avg
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REPORT NO: 11U13712-1 DATE: 2011-06-17
FCC ID: XDULE40-S2 IC: 8456A-LE4S2

LINE 1 RESULTS

UL EMC Test System 25 Apr ZH1) B3:21:13
Conducted RFI Uoltage

ElueRodio Inc.

BEluetooth 4.8 Single Mode Module
Model: BR-LE4.B-52

Jok: 1113712 128U oBH=

Tested By: MM Z29EZMHz/ Xmt

t 15 Subpo

t 15 Subpo

[dBCuMol+=2] Line — L1

iy

1 14
Freguemncy L[MH=]
Renge [HHz] Det  REWDHz] VBWIHz]  Sweep Lahe! Range [MHz] D=t REMCHZ] UBUCHZ]  Sueep Lebe
13-

PE/SA Ok | Bk Futo Line - LI
PE/SA Ok | Bk Futo Line - LI

File: CLE 15AK-3aMhz_FCC Port 15C_2482Mhz_tmt. DAT

Page 58 of 70

UNDERWRITERS LABORATORIES INC. FORM NO: CCSUP4701D
1285 WALT WHITMAN RD, MELVILLE, NY 11747, USA  TEL: (631) 271-6200 FAX: (877) 854-3577
This report shall not be reproduced except in full, without the written approval of Underwriters
Laboratories Inc.



REPORT NO: 11U13712-1
FCC ID: XDULE40-S2

DATE: 2011-06-17
IC: 8456A-LE4S2

LINE 2 RESULTS

UL EMC Test System

25 Apr Z@11 [9:21:13

BlueRadia Inc.

Jobro t1ut3snz

Tested By: MM

Conducted RFI Uoltaoge

Blustooth 4.8 Single Made Module
Model: BR-LE4 . B-3Z

128U 6bH=z
Z24E2MH=/"Xmt

t 15 Subpd

t 15 Subpeo

LdBrlulolt=l] Neutral

1

18

Ronge Tz]
It 15-

2:1-38

Det  RBWLHz] VBUIHz]  Sueep Lahel Range [MHz1 Det  RBWCHz] UBUCHz]  Sueep Label

PK/SA
PK/SA

9k
9%

| Bl
| Btk

Futo
Futo

Line - L
Line - L

File: CDE 19BK-3AMhz FCC Port 15C 24H2Hhz Kmt DAT
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REPORT NO: 11U13712-1 DATE: 2011-06-17
FCC ID: XDULE40-S2 IC: 8456A-LE4S2

6 WORST EMISSIONS (RX Mode)

BlueRadio Inc.

Bluetooth 4.0 Single Mode Module
Model: BR-LE4.0-S2

Job: 11U13712 120V 60Hz

Tested By: MM 2402MHz/Rec.

Marker Test Meter Detector Gain/Loss Transducer Level Limit 1 Margin 1[dB] Limit 2 Margin 2[dB]
Number Frequency Reading Type Factor Factor [dB(uVolts)]
[MHz] [dB(uV)] [dB] [dB]

Line - L1.15- 1MHz
1 0.15748 45.71 PK 11.5 o 57.21 65.6 -8.39 55.6 1.61
2 0.16054 40.19 PK 11.5 o 51.69 65.4 -13.71 55.4 -3.71
3 0.17806 33.54 PK 11.3 o 44.84 64.6 -19.76 54.6 -9.76
4 0.19897 33.89 PK 11.1 o 44.99 63.7 -18.71 53.7 -8.71
5 0.27753 31.31 PK 10.8 o 42.11 60.9 -18.79 50.9 -8.79
6 0.46133 29.73 PK 10.5 o 40.23 56.7 -16.47 46.7 -6.47
7 0.50112 28.07 PK 10.5 o 38.57 56 -17.43 46 -7.43

Neutral .15 - 1IMHz

8 0.16513 39.61 PK 11.4 o 51.01 65.2 -14.19 55.2 -4.19
9 0.16938 39.26 PK 11.4 o 50.66 65 -14.34 55 -4.34
10 0.17415 36.54 PK 11.3 o 47.84 64.8 -16.96 54.8 -6.96
11 0.19897 32.29 PK 11.1 o 43.39 63.7 -20.31 53.7 -10.31
12 0.21784 36.27 PK 11 o 47.27 62.9 -15.63 52.9 -5.63
13 0.22005 32.72 PK 11 o 43.72 62.8 -19.08 52.8 -9.08
14 0.25644 33.67 PK 10.9 o 44.57 61.5 -16.93 51.5 -6.93
15 0.39825 29.09 PK 10.6 o 39.69 57.9 -18.21 47.9 -8.21
16 0.47868 30.34 PK 10.5 o 40.84 56.4 -15.56 46.4 -5.56
17 0.49262 30.15 PK 10.5 o 40.65 56.1 -15.45 46.1 -5.45
LIMIT 1: FCC Part 15 Class B QPk
LIMIT 2: FCC Part 15 Class B Avg
PK - Peak detector
QP - Quasi-Peak detector
LnAv - Linear Average detector
LgAv - Log Average detector
Av - Average detector
CAV - CISPR Average detector
RMS - RMS detection
CRMS - CISPR RMS detection
BlueRadio Inc.
Bluetooth 4.0 Single Mode Module
Model: BR-LE4.0-52
Job: 11U13712 120V 60Hz
Tested By: MM 2402MHz/Rec.
Test Meter Detector Gain/Loss Transducer Level Limit 1 Margin 1[dB] Limit 2 Margin 2[dB]
Frequency Reading Type Factor Factor [dB(uVolts)]
[MHz] [dB(uV)] [dB] [dB]
Line - L1.15 - 1MHz
0.15692 30.31 Av 11.5 o 41.81 65.6 -23.79 55.6 -13.79
0.16074 31.23 Av 11.5 o 42.73 65.4 -22.67 55.4 -12.67
0.17802 29.11 Av 11.3 ) 40.41 64.6 -24.19 54.6 -14.19
0.19867 27.9 Av 11.1 o 39 63.7 -24.7 53.7 -14.7
0.27754 18.59 Av 10.8 o 29.39 60.9 -31.51 50.9 -21.51
0.46126 23.23 Av 10.5 o 33.73 56.7 -22.97 46.7 -12.97
0.5011 20.86 Av 10.5 o 31.36 56 -24.64 46 -14.64
Neutral .15 - 1IMHz
0.1651 32.93 Av 11.4 o 44.33 65.2 -20.87 55.2 -10.87
0.16887 30.84 Av 11.4 o 42.24 65 -22.76 55 -12.76
0.17384 29.28 Av 11.3 o 40.58 64.8 -24.22 54.8 -14.22
0.19866 27.93 Av 11.1 o 39.03 63.7 -24.67 53.7 -14.67
0.21747 21.97 Av 11 o 32.97 62.9 -29.93 52.9 -19.93
0.22033 21.1 Av 11 o 32.1 62.8 -30.7 52.8 -20.7
0.25617 22.31 Av 10.9 o 33.21 61.6 -28.39 51.6 -18.39
0.39815 19.94 Av 10.6 o 30.54 57.9 -27.36 47.9 -17.36
0.47828 23.68 Av 10.5 o 34.18 56.4 -22.22 46.4 -12.22
0.49222 22.39 Av 10.5 o 32.89 56.1 -23.21 46.1 -13.21
NOTE: "+" - Indicates an emission level in excess of the

applicable limit (s).

PK - Peak detector

QP - Quasi-Peak detector

LnAv - Linear Average detector
LgAv - Log Average detection
Av - average detection

CAV - CISPR average detection
RMS - RMS detection

CRMS - CISPR RMS detection

LIMIT 1: FCC Part 15 Class B QPk
LIMIT 2: FCC Part 15 Class B Avg
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REPORT NO: 11U13712-1 DATE: 2011-06-17
FCC ID: XDULE40-S2 IC: 8456A-LE4S2

LINE 1 RESULTS

UL EMC Test System 25 Apr ZH1) t1:28:87
Conducted RFI Uoltage

ElueRodio Inc.

BEluetooth 4.8 Single Mode Module
Model: BR-LE4.B-52

Jok: 1113712 128U oBH=

Tested By: MM Z29EZ2MHz/ Rec .

—
Fart 15 CI
—

Fart 15 CI

[dBCuMol+=2] Line — L1

1 14
Freguemncy L[MH=]
Renge [HHz] Det  REWDHz] VBWIHz]  Sweep Lahe! Range [MHz] D=t REMCHZ] UBUCHZ]  Sueep Lebe
1

I 13- PE/SA Ok | Bk Futo Line - LI
2:1-38 PE/SA Ok | Bk Futo Line - LI

File. CLE 15AK-3aWhz_FCC Port 15 Closs B_Bluetooth 2482Mhz_Rec.DAT
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REPORT NO: 11U13712-1 DATE: 2011-06-17
FCC ID: XDULE40-S2 IC: 8456A-LE4S2

LINE 2 RESULTS

UL EMC Test System 25 Apr Z@11 11:28:87

Conducted RFI Uoltaoge

BlueRadia Inc.

Blustooth 4.8 Single Made Module
Model: BR-LE4 . B-3Z

Jok: 11U 372 128U 8BH=

Tested By: MM 24B2MH=z/Rec .

Poart 15 T

Poart 15 Cl

LdBrlulolt=l] Neutral

1 18

Renge [HHz1 Det  RBWLHz] VBUIHz]  Sueep Lahel Range [MHz1 Det  RBWCHz] UBUCHz]  Sueep Label
1:.15-1 PE/SR Ok | Bk Futo Line - LI
2:1-38 PE/SA Ok | Btk Futo Line - LI

File: CDE 15BK-38Mhz FCC Port 15 Closs B Bluetopth 248EMhz Rec,DAT
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REPORT NO: 11U13712-1 DATE: 2011-06-17
FCC ID: XDULE40-S2 IC: 8456A-LE4S2

10. MAXIMUM PERMISSIBLE EXPOSURE

ECC RULES

81.1310 The criteria listed in Table 1 shall be used to evaluate the environmental impact of
human exposure to radio-frequency (RF) radiation as specified in §1.1307(b), except in the case
of portable devices which shall be evaluated according to the provisions of 82.1093 of this
chapter.

TABLE 1—LIMITS FOR MAXIMUM FPERMISSIELE EXPOSURE (MPE])

. Electric fisld Magnetic fisld o . . :
Frequency rangs Power dansity Avaraging time
{MHz) strength strength i ema) iminutzs)
[A) Limits for Occupational/Controlled Exposures
0330 . 614 1.63 *{100) 4]
3.0-30 . 18427 4894 (9002} 4]
30-200 61.4 0163 1.0 3]
300-15 fr200 3]
TH00=T00,000 e | e | e 5 i
{E} Limits for General Population/Uncontrelled Exposure

O3134 614 1.63 *(100) 0
T3 e a4 7 2.19F 1807 a0

TABLE 1—LIMITS FOR MAXIMUM FERMISSIELE EXPOSURE (MPE)—Continued

. Electric fisld Magnetic fiskd o . . :
Frequency rangs Power dansity Avaraging time
iMHz) strength strength ity fas iminutzs)
30-200 rh5 0073 0.2 a0
300-15 500 a0
1500100 1.0 0

f=frequency in MHz

* = Plana-wawve aquivalant power density

NGTE 1 T2 TaBLE 1: Occupational/controlled limits apply in situations in which persons are exposed as a consequence of their
employment provided those persons are fulli,' aware of the potential for exposure and can exemcise conirol over their exposurs.
Limits for occu pationalcontrolled exposure also apply in situations when an individual is transient through a location where ocou-
pationalicontrolled limits apply provided he o she is made aware of the potential for exposurs,

MNOTE 2 TO TABLE 1. General populationfuncontrolled exposures apply in situations in which the general public may be ax-
pomed, orin which persans that are exposed as a conssquence of their employment may not be fully awars of the potential for
exposure or can not exerciss control over their axposurs.
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REPORT NO: 11U13712-1 DATE: 2011-06-17
FCC ID: XDULE40-S2 IC: 8456A-LE4S2

IC RULES

IC Safety Code 6, Section 2.2.1 (a) A person other than an RF and microwave exposed worker
shall not be exposed to electromagnetic radiation in a frequency band listed in Column 1 of
Table 5, if the field strength exceeds the value given in Column 2 or 3 of Table 5, when
averaged spatially and over time, or if the power density exceeds the value given in Column 4 of
Table 5, when averaged spatially and over time.

Table 5
Exposure Limits for Persons Not Classed As RF and Microwave Ex-
posed Workers (Including the General Public)

1 2 3 4 5
Frequency Electric Field Magnetic Field Power Averaging
(MHZz) Strength; rms  Strength; rms Density Time

{W/m) (A/m) { Wim? ) {min}

0.003-1 280 219 6

1-10 280/ f 219f 6

10-30 28 219 f 6

20-200 28 0.073 2" 6

3001 500 1.585 "% 0.0042f%5 F150 B

1 500-15 000 614 0.163 10 B
15 000150 000 614 0.163 10 616 000 /12
150 000-300 000 0.158f%% 421 x10%°% 667 x10°F 616 000 /f1?

* Power density limit is applicable at frequencies greater than 100 MHz.

Notes: 1. Frequency, f, is in MHz. ,

20 A power density of 10 W/m™ is equivalent to 1 mW./cm”.

30 A magnetic field strength of | A/m corresponds to 1.257 microtesla (pl)
or 12,537 milligauss imG y.

Page 64 of 70

UNDERWRITERS LABORATORIES INC. FORM NO: CCSUP4701D
1285 WALT WHITMAN RD, MELVILLE, NY 11747, USA  TEL: (631) 271-6200 FAX: (877) 854-3577
This report shall not be reproduced except in full, without the written approval of Underwriters
Laboratories Inc.



REPORT NO: 11U13712-1 DATE: 2011-06-17
FCC ID: XDULE40-S2 IC: 8456A-LE4S2

EQUATIONS

Power density is given by:

S=EIRP /(4 * Pi*D"2)
where
S = Power density in W/m"2
EIRP = Equivalent Isotropic Radiated Power in W
D = Separation distance in m

Power density in units of W/m”2 is converted to units of mWc/m”2 by dividing by 10.

Distance is given by:

D = SQRT (EIRP / (4 * Pi * S))
where
D = Separation distance in m
EIRP = Equivalent Isotropic Radiated Power in W
S = Power density in W/m"2

In the table(s) below, Power and Gain are entered in units of dBm and dBi respectively and
conversions to linear forms are used for the calculations.

LIMITS

From FCC §1.1310 Table 1 (B), the maximum value of S = 1.0 mW/cm”"2

From IC Safety Code 6, Section 2.2 Table 5 Column 4, S = 10 W/m"2

RESULTS
Band Mode IC FCC Output | Antenna | Separation
Limit Limit Power Gain Distance
(W/m~2) | (mW/icm”2) | (dBm) (dBi) (m)
2.4 GHz | Bluetooth 10.00 1.000 3.92 3.00 0.01
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