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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: ALPS ELECTRIC CO., LTD
1-7 YUKIGAYA-OTSUKAMACHI OTA-KU
OTA-KU, TOKYO, 145-8501, JAPAN

EUT DESCRIPTION: Wii Remote
MODEL.: RVL-003
SERIAL NUMBER: N/A
VERSION NUMBER: X3
DATE TESTED: JUNE 02 - 05, 2008
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-210 Issue 7 Annex 8 Pass
INDUSTRY CANADA RSS-GEN Issue 2 Pass

Compliance Certification Services, Inc. (CCS) tested the above equipment in accordance with
the requirements set forth in the above standards. All indications of Pass/Fail in this report are
opinions expressed by CCS based on interpretations and/or observations of test results. The
test results show that the equipment tested 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 herein. This document may not be altered or
revised in any way unless done so by CCS and all revisions are duly noted in the revisions
section. Any alteration of this document not carried out by CCS will constitute fraud and shall
nullify the document. No part of this report may be used to claim product certification, approval,
or endorsement by NVLAP, NIST, or any government agency.

Approved & Released For CCS By: Tested By:

THU CHAN CAN CHUNG

EMC SUPERVISOR EMC ENGINEER

COMPLIANCE CERTIFICATION SERVICES COMPLIANCE CERTIFICATION SERVICES
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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 2, and RSS-210 Issue 7.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 Benicia
Street, Fremont, California, USA.

CCS is accredited by NVLAP, Laboratory Code 200065-0. The full scope of accreditation can be
viewed at http://www.ccsemc.com.

4. CALIBRATION AND UNCERTAINTY
41. 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. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Power Line Conducted Emission +/-2.3dB
Radiated Emission +/- 3.4 dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a Wii Remote, which manufactured by Alps Electric Co., Ltd.

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 Basic GFSK 1.88 1.54

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a PWB Printed antenna, with a maximum gain of -1.78 dBi.

5.4. SOFTWARE AND FIRMWARE

The firmware and Utility software installed in the EUT during testing was Bluetooth HCI
command.

5.5. WORST-CASE CONFIGURATION AND MODE

The worst-case data rate for each mode is determined to be as follows, based on input from the
manufacturer of the radio.

All final tests in the GFSK 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.

EUT has been evaluated at X, Y, and Z-axis. The highest measured output power was at X-
axis.
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

PERIPHERAL SUPPORT EQUIPMENT LIST
Description Manufacturer Model Serial Number FCCID
Laptop HP HP Pavilion dv 1000 |CNF62007RV DoC
AC Adapter HP PPPO0O9H F3-06072698200B [DoC
NUNCYAKU Nintendo RVL-004 NA DoC
Test Jig Alps NA NA N/A
Test jig AC/Dc Adapter Alps GP05-US0510 NA DoC
/0 CABLES
1/0 CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identica Type Type Length
Ports
1 AC 1 UsS 115V Un-shielded 2m
2 DC 1 DC Un-shielded 2m
3 Serial 1 DB9 Shielded m
4 DC 1 DC Un-shielded 2m
5 10 Pins Connector 1 Wii Remote Un-shielded 0.1m
6 USB 1 Nuncyaku Un-shielded 0.8m
TEST SETUP

The EUT is connected to a jig and Laptop during the tests. Test software exercises the EUT.
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SETUP DIAGRAM FOR TESTS

Nuncyaku

AC
Adapter

100VAC / 60Hz
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DATE: JUNE 06, 2008
IC: 1788F-SBCN1001

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 Asset Cal Due
Antenna, Bilog, 2 GHz Sunol Sciences JB1 C01011 09/28/08
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C01012 03/03/09
Preamplifier, 26.5 GHz Agilent / HP 8449B C00749 09/27/08
Antenna, Horn, 18 GHz ETS 3117 C01005 04/22/09
Preamplifier, 1300 MHz Agilent / HP 8447D C00885 03/31/09
Peak Power Meter Agilent / HP E4416A C00963 12/04/09
Peak / Average Power Sensor Agilent / HP E9327A C00964 12/07/09
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C01069 10/08/09
Preamplifier, 26.5 GHz Agilent / HP 8449B C00749 09/27/08
Antenna, Horn, 18 GHz EMCO 3115 C00872 04/22/09
Communication Test Set R&S CMU 200 C00944 12/26/09
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7. ANTENNA PORT TEST RESULTS

7.1.1. 20 dB AND 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to = 1% of the 20
dB bandwidth. The VBW is set to 2 RBW. The sweep time is coupled.

RESULTS
Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (kHz) (kHz)
Low 2402 949.999 872.2315
Middle 2441 946.062 870.3262
High 2480 966.378 874.2912
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20dB & 99% BANDWIDTH

BANDWIDTH LOW CH

e Agilenf 18:14:41 Jun 2, 2008

|FrequhanneI |

Ch Freq 2.402 GHz

Oceupied Bandwidth

RT
Trig  Free
|

I Center Freq
240200000 GHz

03411833
Ref 9.8 dBm Atten 20 dB

| Start Freq
240050000 GHz

#Samp

Stop Freq
2.40350000 GHz

CF Step

300.000000 kHz

. JAuta Ian|

Freq Offset

Center 2.402 000 GHz
#Res BW 30 kHz #VBW 100 kHz

Span 3 MHz

Sweep 10.04 ms {601 pts)

0.00000000 Hz

Occupied Bandwidth
872.2315 kHz

Transmit Freq Error 1.197 kHz
 dB Bandwidth 945.999 kHz

Occ BYY % Puwr
¥ dB

95.00 %
-20.00 dB

Signal Track
On Off
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BANDWIDTH MID CH
W Agilenf 18:18:26 Jun 2, 2008 R T |Fre§f(:hannel |

- Center Freq
ChFreg 2441 GHz Trig Free fl 5 t4100000 GHz

Occupied Bandwidth I |

Center 2.441000000 GHz | Start Freq

243350000 GHz
08111833

Ref 9.8 dBm Atten 20 dB
#Samp Stop Freq
2.44250000 GHz

CF Step
300.000000 kHz
Auto Man

I Freq Offset
Center 2.441 000 GHz Span 3 Mz || ©0H00000 Hz
#Res BW 30 kHz #VBW 100 kHz Sweep 10.04 ms (601 pts)

; ; Signal Track
Occupied Bandwidth Qo BW % Pwr 89.00 % |llon off

870.3262 kHz xdB 2000 dB

Transmit Freq Errar 11.333 kHz
x dB Bandwidth 946.062 kHz
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BANDWIDTH HIGH CH
% Agilent 18:19:35 Jun 2, 2008 R T [Freg/Channel |

| |
ChFreq 248 GHz Trig Free zi:aggéggnF E%eHCl

Occupied Bandwidth I |

Center 2.480000000 GHz Start Freg
‘ 2.47850000 GHz
08J11833
Ref 9.8 dBm Atten 20 dB
#Samp Stop Freq
248150000 GHz

phd

CF Step
300.000000 kHz
||Auta hdan|

I Freq Offset
0.00000000 Hz

Center 2.480 000 GHz Span 3 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 10.04 ms {601 p1s)

- . Signal Track
Occupied Bandwidth Ot BW % Pwr 83.00 % |lon off

874.2912 kHz xdB  -20.00dB

Transmit Freq Error 1.365 kHz
% dB Bandwidth 966.378 kHz
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7.1.2. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)
IC RSS-210 A8.1 (b)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hoping channel, whichever is greater.

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

TEST PROCEDURE

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

RESULTS
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HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION
- Agilent 23:54:05 Jun 2, 2008 R T Marker

0BJ11833 4 Mkrl 992 kHz

Ref 15 dBm Atten 20 dB 0.13d5 || SElECt Marker
#Peak
Log
10
dB/
offst
6

dB Delta

Delta Fair
(Tracking Ref)
Ref

LgAv

M s2
S3 FC
AA

off: | :
ok | Marker A

swp 1992.000 kHz
0.13 dB

Center 2.441 000 GHz Span 5 MHz
#Res BW 100 kHz #WBW 100 kHz Sweep 1 ms {601 pts)

Span Pair
Span Center
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7.1.3. NUMBER OF HOPPING CHANNELS

LIMIT

FCC §15.247 (a) (1) (iii)
IC RSS-210 A8.1 (d)

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-
overlapping channels.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps. The RBW is setto a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

79 Channels observed.
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NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

i Agilent 22:18:37 Jun 2, 2008 R T |Freg/Channel

08111833 Conter F
enter Fred

Bef .15 dBm Atten 20 B 2 44000000 GHz

#Peak

Log

10 Start Freq

dB/ 239000000 GHz

Offst

6

dB Stop Freq
2.49000000 GHz

CF Step
10.0000000 hHz
Auto Man|

V1 s2 Freq Offset
S3 FC 0.00000000 Hz
AA

20 IStart Signal Track
swp 2.390000000 GHz On off

Start 2.390 0 GHz Stop 2.490 0 GHz ‘
#Res BW 1 MHz Z#WBW 1 MHz Sweep 1 ms {601 pts)

LgAv
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NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST
SEGMENT)
s Agilent 22:38:50 Jun 2, 2008 R T [Freg/Channel |

0811833 Center F
enter Freq
Ref 15 dBm Atten 20 dB 2.41500000 GHz

#Peak

Start Freq
240000000 GHz
Stop Freq
2.43000000 GHz

CF Step
3.00000000 hHz
Ao hdan|

V1 s2 Freq Offset
$3 FC 0.00000000 Hz
AA

”Fﬁ}fm (Start Signal Track
swp 2.400000000 GHz On off

Start 2.400 00 GHz Stop 2.430 00 GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND
SEGMENT)
s Agilent 225857 Jun 2, 2008 R T [Freg/Channel |

0811833 Center F
enter Freq
Ref 15 dBm Atten 20 dB 2.44500000 GHz

#Peak

Start Freq
243000000 GHz
Stop Freq
246000000 GHz

CF Step
3.00000000 hHz
Ao hdan|

M1 s2 Freq Offset
$3 FC 0.00000000 Hz
AA

”Fﬁ}fm 'Start Signal Track
swp 2.430000000 GHz On off

Start 2.430 00 GHz Stop 2.460 00 GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD
SEGMENT)
s Agilent 23:16:29 Jun 2, 2008 R T [Freg/Channel |

0811833 Center F
enter Freq
Ref 15 dBm Atten 20 dB 2.47500000 GHz

#Peak

Start Freq
246000000 GHz
Stop Freq
2.43000000 GHz

CF Step
3.00000000 hHz
Ao hdan|

V1 s2 Freq Offset
$3 FC ~EA 0.00000000 Hz
AA

”Fﬁ}fm 'Start Signal Track
swp 2.460000000 GHz On off

Start 2.460 00 GHz Stop 2.490 00 GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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7.1.4. AVERAGE TIME OF OCCUPANCY
LIMIT
FCC §15.247 (a) (1) (iii)
IC RSS-210 A8.1 (d)

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

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered
on a single, selected hopping channel. The width of a single pulse is measured in a fast scan.
The number of pulses is measured in a 3.16 second scan, to enable resolution of each
occurrence.

The average time of occupancy in the specified 31.6 second period (79 channels * 0.4 s) is
equal to 10 * (# of pulses in 3.16 s) * pulse width.

DH Packet Pulse Width |Number of Pulses in| Average Time of Limit Margin
3.16 seconds Occupancy
(msec) (sec) (sec) (sec)
1 0.412 32 0.132 0.4 0.268
3 1.669 19 0.317 0.4 0.083
5 2913 12 0.350 0.4 0.050
RESULTS
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DH1 PULSE WIDTH

PULSE WIDTH

- Agilent  10:08:28 Jun 5, 2008

R T

Ref 10 dBm Atten 20 dB

Mkr1 & 4123 ps
-0.908 dB

Peak

Marker

Select Marker
12 3 4

Mormal

Delta

Delta FPair
[Tracking Ref)
Ref Delta

Span Pair

Center

Span

Off

Center 2.441 GHz

Res BW 1 MHz VBW 1 MHz

Span 0 Hz

Sweep 3.99 ms (601 pis)
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REPORT NO: 08J11856-1 DATE: JUNE 06, 2008
FCC ID: CWTSBCN1001 IC: 1788F-SBCN1001

DH1 PULSE WIDTH

PULSE WIDTH

- Agilenf  10:56:31 Jun 5, 2008 R T Trzeaficn;

Mkr1 210.7 ms

Ref 102 dBuy Atten 10 dB 59.09 dBpy
Peak Trace

2 3

Lin

Clear Write

Mlax Hold

flin Hold

Wi

‘ | : Blank
NI AIRGIR ﬂ[@

Center 2.441 GHz Span 0 Hz 1'\”?59
Res BW 1 MHz VBW 1 MHz Sweep 3.16 s (601 pts) o
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REPORT NO: 08J11856-1
FCC ID: CWTSBCN1001

DATE: JUNE 06, 2008
IC: 1788F-SBCN1001

DH3 PULSE WIDTH

PULSE WIDTH

i Agilent  11:10:22 Jun 5, 2008

R T

Ref 10 dBm Atten 20 dB

Mkr1 & 1.66% ms
3753 dB

Peak

f
%

Marker

Select Marker
12 3 4

Mormal

Delta

Delta FPair
[Tracking Ref)
Ref Delta

Span Pair
Span Center

Off

Center 2.441 GHz

Res BW 1 MHz VBW 1 MHz

Span 0 Hz

Sweep 3.99 ms (601 pis)
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REPORT NO: 08J11856-1 DATE: JUNE 06, 2008
FCC ID: CWTSBCN1001 IC: 1788F-SBCN1001

DH3 NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES
- Agilenf  10:58:29 Jun 5, 2008 R T

Mkr1 210.7 ms

Ref 102 dB Atten 10 dB 101.4 dB T
Paak T race

Lin < 2 3

Trace/\iew

Clear Write

Mlax Hold

flin Hold

Wi

Blank

LRI gt

Center 2.441 GHz Span 0 Hz Mare

Res BW 1 MHz VBW 1 MHz Sweep 3.16 s (601 pts) I @i

Page 25 of 64
COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4031B
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of CCS.




REPORT NO: 08J11856-1 DATE: JUNE 06, 2008
FCC ID: CWTSBCN1001 IC: 1788F-SBCN1001

DH5 NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES
e Agllant  10:01:47 Jun &, 2008 R T Warker
Mkr1 &4 2913 ms
EEf 10 dBm Atten 20 dB 1951 48 Select Marker
eak 1 2 3 4

Mormal

Delta

Delta FPair
[Tracking Ref)
Ref Delta

Span Pair

Span Center

Off

Center 2.441 GHz Span 0 Hz
Res BW 1 MHz VBW 1 MHz Sweep 3.99 ms (601 pis)
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REPORT NO: 08J11856-1 DATE: JUNE 06, 2008
FCC ID: CWTSBCN1001 IC: 1788F-SBCN1001

DH5 NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES

- Agilent  11:00:24 Jun 5, 2008 R T
Mkr1 210.7 ms

Ref 102 dBpv Atten 10 dB 58.4 dByy

Peak

Lin

Trace/\iew

Trace
2 3

Clear Write

Mlax Hold

flin Hold

Wi

Blank

LB | h.L A nﬂl.ul..r.ﬁ.l

Center 2.441 GHz Span 0 Hz Mare

Res BW 1 MHz VBW 1 MHz Sweep 3.16 s (601 pts) I @i
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REPORT NO: 08J11856-1 DATE: JUNE 06, 2008
FCC ID: CWTSBCN1001 IC: 1788F-SBCN1001

7.1.5. OUTPUT POWER

LIMIT

§15.247 (b) (1)

RSS-210 Issue 7 Clause A8.4

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer the analyzer bandwidth is set to a
value greater than the 20 dB bandwidth of the EUT.

RESULTS
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 1.29 30 -28.71
Middle 2441 1.86 30 -28.14
High 2480 1.88 30 -28.12
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REPORT NO: 08J11856-1 DATE: JUNE 06, 2008
FCC ID: CWTSBCN1001 IC: 1788F-SBCN1001

OUTPUT POWER

PEAK POWER LOW CH

i Agilent 18:38:22 Jun 2, 2008 R T |Freg/Channel

08111833 Mkr1 2.402 10 GHz Center E
enter Fred
Bef ?.3 dBm Atten 20 B 1.29 dBm 5 0900000 GHz
#Peak
Log
Start Freq
239700000 GHz
I Stop Freq
2.40700000 GHz

CF Step
1.00000000 hHz
Auto Man|

V1 s2 Freq Offset
S3 FC 0.00000000 Hz
AA

20 [Center Signal Track

swp 2.402000000 GHz On off

Center 2.402 00 GHz Span 10 MHz ‘
#Res BW 3 MHz Z#WBW 3 MHz Sweep 1 ms {601 pts)

Page 29 of 64
COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4031B
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of CCS.




REPORT NO: 08J11856-1 DATE: JUNE 06, 2008
FCC ID: CWTSBCN1001 IC: 1788F-SBCN1001

PEAK POWER MID CH

st Agilent 18:40:30 Jun 2, 2008 R_T |FregiChannel

08111833 Mkr1 2.44100 GHz

Center Freg
Ref 9.8 dB Atten 20 dB 1.86 dB
#Poak [— e 5 44100000 GHz

Log

10 Start Freq

dB/ 2 43600000 GHz

Offst

0.8

JB Stop Freq
2 44600000 GHz

CF Step
1.00000000 kHz
LgAv Auto Man

M1 sz Freq Offset
S3 FS 0.00000000 Hz
AA

Il:‘:!pl:lll Center Signal Track

swp (2.441000000 GHz On off

Center 2.441 00 GHz Span 10 MHz ‘
#Res BW 3 MHz #WBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 08J11856-1 DATE: JUNE 06, 2008
FCC ID: CWTSBCN1001 IC: 1788F-SBCN1001

PEAK POWER HIGH CH

e Agilent 18:44:53 Jun 2, 2008 FE T |Freg/Channel

08411833 Mkr1 2.479 98 GHz Conter F
ener Fred
Fllef 9.8 dBm Atten 20 dB 1.68 dBm 5 AR000000 GHz

#Peak

Start Freq
247500000 GHz
Stop Freq
248500000 GHz

CF Step
1.00000000 tHz
LgAv Auto Ilan

V1 s2 Freq Offset
$3 FC 0.00000000 Hz
AA

aff): .
ETun Signal Track
Swp On off

Center 2.480 00 GHz Span 10 MHz ‘
#Res BW 3 MHz #WBW 3 MHz #Sweep 1 ms (601 pts)

Page 31 of 64
COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4031B
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of CCS.




REPORT NO: 08J11856-1
FCC ID: CWTSBCN1001

DATE: JUNE 06, 2008
IC: 1788F-SBCN1001

7.1.6. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 dB cable) was entered
as an offset in the power meter to allow for direct reading of power.

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 -0.65
Middle 2441 0.15
High 2480 0.43
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REPORT NO: 08J11856-1 DATE: JUNE 06, 2008
FCC ID: CWTSBCN1001 IC: 1788F-SBCN1001

7.1.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

Limit = -20 dBc

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.

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.

RESULTS
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REPORT NO: 08J11856-1 DATE: JUNE 06, 2008
FCC ID: CWTSBCN1001 IC: 1788F-SBCN1001

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

i Agilent 18:59:44 Jun 2, 2008 R T |Freg/Channel

08111833 Mkr1 2.401 95 GHz Center E
; enter Fred
Bef ?.3 dBm Atten 20 B 0.84 dBm 5 0000000 GHz
#Peak
Log
Start Freq
239500000 GHz
I Stop Freq
2.40500000 GHz

;IBl.n CF Step

1.00000000 hHz
LygAv Auto Man|

M1 s2 Freq Offset
S3 FC 0.00000000 Hz
AA

aff): :
50k Signal Track
On Off

Swp

Center 2.400 00 GHz Span 10 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 1 ms {601 pts)
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REPORT NO: 08J11856-1 DATE: JUNE 06, 2008
FCC ID: CWTSBCN1001 IC: 1788F-SBCN1001

LOW CHANNEL SPURIOUS
W Agilenf 12:01:22 Jun 2, 2008 R T |FregiChannel

0aJ11833 Mkr3 7.20 GHz Corter F
enter -red

B;f 9.8 dBm Atten 20 dB £1.35 dBm 130150000 GHe

#Peak

Log

10 Start Freq
dB/ 30.0000000 MHz
Offst

0.8
dB Stop Freq
DI 26.0000000 GHz

-19.2 |

dBm o St CF Step
| 255700000 GHz
LgAv | Auto Man

Start 30 MHz Stop 26.00 GHz | Freq Offset
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (1001 pts) 000000000 Hz
Marker Trace X oz Amplitude

1 4 )] 161 GHz -58.38 dBm
2 ) 4.21 GHz -52.10 dBm
2 4 )] 7.20 GHz -G61.25 dBm

Signal Track
On off

—
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REPORT NO: 08J11856-1 DATE: JUNE 06, 2008
FCC ID: CWTSBCN1001 IC: 1788F-SBCN1001

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE

i Agilent 19:04:33 Jun 2, 2008 R T |Freg/Channel

08111833 Mkr1 2.441 03 GHz Center E
enter Fred
Bef ?.3 dBm Atten 20 B 1.25 dBm 5 44100000 GHz
#Peak
Log
Start Freq
2.43600000 GHz
I Stop Freq
2.44600000 GHz

;IBl.n CF Step

1.00000000 hHz
LygAv Auto Man|

M1 s2 Freq Offset
S3 FS - 0.00000000 Hz
AA

aff): :
50k Signal Track
On Off

Swp

Center 2.441 00 GHz Span 10 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 1 ms {601 pts)
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REPORT NO: 08J11856-1 DATE: JUNE 06, 2008
FCC ID: CWTSBCN1001 IC: 1788F-SBCN1001

MID CHANNEL SPURIOUS
W Agilent 12:05:43 Jun 2, 2008 R T Marker

08111833 Mkr3 7.33 GHz

Ref 9.8 dBm Atten 20 dB 5851 dBm 1Se|e§t Magrker .

#Peak
Log
10 Marker Trace

dB/ Auta 1 2 3
Offst

0.8
JdB Readout ||
ol Freguency

-18.8 !

dBm bbb Warker Table
LgAv i COn Off

Start 30 MHz Stop 26.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (1001 pts) Warker All Off
Marker Trace X oz Amplitude

1 4 )] 1.64 GHz -56.28 dBm

bl 4} .89 GHz -55.67 dBm
3 1 733 GHz -52.51 dBm
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REPORT NO: 08J11856-1 DATE: JUNE 06, 2008
FCC ID: CWTSBCN1001 IC: 1788F-SBCN1001

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

i Agilent 18:50:67 Jun 2, 2008 R T |Freg/Channel

08111833 Mkr1 2.479 92 GHz Center E
enter Fred
Bef ?.3 dBm Atten 20 B 1.78 dBm 2 AB3E0000 GHz
#Peak
Log
Start Freq
2.47850000 GHz
I Stop Freq
2.48850000 GHz

;IBl.n CF Step

1.00000000 hHz
LygAv Auto Man|

M1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

aff): :
50k Signal Track
On Off

Swp

Center 2.483 50 GHz Span 10 MHz ‘
#Res BW 100 kHz #WBW 300 kHz #Sweep 1 ms {601 pts)
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REPORT NO: 08J11856-1 DATE: JUNE 06, 2008
FCC ID: CWTSBCN1001 IC: 1788F-SBCN1001

HIGH CHANNEL SPURIOUS
W Agilenf 18:56:30 Jun 2, 2008 R T |FregiChannel

0aJ11833 Mkr3 7.43 GHz Corter F
enter -red

B;f 9.8 dBm Atten 20 dB 56.83 dBm 130150000 GHe

#Peak

Log

10 Start Freq
dB/ 30.0000000 MHz
Offst

0.8
dB Stop Freq
DI 26.0000000 GHz

-18.2
dBm i PP W CF Step
| 255700000 GHz

LoAv | Auto Man

Start 30 MHz Stop 26.00 GHz | Freq Offset
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (1001 pts) 000000000 Hz
Marker Trace X oz Amplitude

1 4 )] 167 GHz -54.82 dBm
2 ) 406 GHz -57.61 dBm
2 4 )] 7.43 GHz -56.83 dBm

Signal Track
On off

—
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REPORT NO: 08J11856-1 DATE: JUNE 06, 2008
FCC ID: CWTSBCN1001 IC: 1788F-SBCN1001

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON
- Agilent 08:56:12 Jun 2, 2008 Marker
Mki1 2.399 95 GHz

Atten 20 dB IEIY N Select Marker

1 2 3 4

Deta

Deta Pair
ITracking Rel)
Ref A

Span Pair

S3 FC ! Span
AA hd .Il'u'- '1- LAY AT || WSS e st i

o)

FTun

Swp

Center 2.400 00 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.88 ms (601 pts)

Copyright 2000-2003 Agilent Techno
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REPORT NO: 08J11856-1
FCC ID: CWTSBCN1001

DATE: JUNE 06, 2008
IC: 1788F-SBCN1001

HIGH BANDEDGE WITH HOPPING ON
- Agilent 08:59:05 Jun 2, 2008
Mki1 2.483 50 GHz

Atten 20 dB -62.99 dBm

'I

HJ\

|1

"\nl

|

1

|
h'fl-'.-ﬁn’hw‘..-\a't b

TV FETRINL 1| [ DR [F RO Yo

FTun
Swp

Center 2.483 50 GHz
#Res BW 100 kHz #VBW 300 kHz

Copyright 2000-2003 Agilent Techno

Span 30 MHz
Sweep 2.88 ms (601 pts)
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REPORT NO: 08J11856-1
FCC ID: CWTSBCN1001

DATE: JUNE 06, 2008
IC: 1788F-SBCN1001

8. RADIATED TEST RESULTS

8.1.

LIMITS

FCC §15.205 and §15.209

LIMITS AND PROCEDURE

IC RSS-210 Clause 2.6 (Transmitter)

IC RSS-GEN Clause 6 (Receiver)

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m) at 3 m (dBuV/m) at 3 m
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. 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: 08J11856-1 DATE: JUNE 06, 2008
FCC ID: CWTSBCN1001 IC: 1788F-SBCN1001

8.1.1. TRANSMITTER ABOVE 1 GHz

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
@ Agilent R T [Freg/Channel

Mkr1 2.388 80 GHz Cortor F

Ref 107 dBpv #Atten 0 dB 61.34 dBuv enter -req

o e enZe il 235000000 GHz
#Peak

Start Freq

2.31000000 GHz

Stop Freq

2.35000000 GHz

CF Step
5.00000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
Swp on O

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz ZWBW 1 MHz Sweep 1 ms {601 pts)
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REPORT NO: 08J11856-1 DATE: JUNE 06, 2008
FCC ID: CWTSBCN1001 IC: 1788F-SBCN1001

LOW CHANNEL RESTRICTED, AVG, HORIZ
e Agilent R T |FregiChannel

Mkr1 2.389 20 GHz

Center Freg
Ref 107 dBpY #Atten 0 dB 18.93 dByY
apeak [ e Y|l 2 35000000 GHz

Log
Start Freq
231000000 GHz
: Stop Freg
239000000 GHz

CF Step

3.00000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On 8

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #VBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 08J11856-1 DATE: JUNE 06, 2008
FCC ID: CWTSBCN1001 IC: 1788F-SBCN1001

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT
e Agilent R T |Freg/Channel

Mkr1 2.336 27 GHz Centor F

enter Freq

Ref 107 dBpv #htten 0 B 61.38 dBpv 2 25000000 GHz
#Peak

Log

Start Freq

231000000 GHz

Stop Freq

239000000 GHz

CF Step
5.00000000 MHz
Auto Man|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp on O

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz Z#WBW 1 MHz Sweep 1 ms {601 pts)
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REPORT NO: 08J11856-1 DATE: JUNE 06, 2008
FCC ID: CWTSBCN1001 IC: 1788F-SBCN1001

LOW CHANNEL RESTRICTED, AVG, VERT
e Agilent R T |FregiChannel

Mkr1 2.389 47 GHz

Center Freg
Ref 107 dBpY #Atten 0 dB 18.92 dBy
apeak [ e =Yl 2 35000000 GHz

Log
Start Freq
231000000 GHz
: Stop Freg
239000000 GHz

CF Step

3.00000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On 8

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #VBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 08J11856-1 DATE: JUNE 06, 2008
FCC ID: CWTSBCN1001 IC: 1788F-SBCN1001

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
e Agilent RL [Frea/Channel |

Mkr1 2.497 387 5 GHz Centor F

enter Freq

Ref 107 dBpv #htten 0 B 60.75 dBuv 5 45175000 GHz
#Peak

Log

Start Freq

2.48350000 GHz

Stop Freq

2.A0000000 GHz

CF Step
1.65000000 hHz
Auto Man|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp on O

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz Z#WBW 1 MHz Sweep 1 ms {601 pts)
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REPORT NO: 08J11856-1 DATE: JUNE 06, 2008
FCC ID: CWTSBCN1001 IC: 1788F-SBCN1001

HIGH CHANNEL RESTRICTED, AVG, HORIZ
e Agilent R T |FregiChannel

Mkr1 2.483 720 0 GHz

Center Freq
Ref 107 dBy #Atten 0 dB 48.53 dByY
ok enZt ] 249175000 GHz

Log
Start Freq
2 483850000 GHz
: Stop Freg
250000000 GHz

CF Step

1.65000000 hHz
Auto Man

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On 8

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz #VBW 10 Hz Sweep 1.287 s (601 pts)
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RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT
e Agilent R T |Freg/Channel

Mkr1 2.485 0950 GHz Centor F

enter Freq

Ref 107 dBpv #htten 0 B 60.68 dBpv 5 45175000 GHz
#Peak

Log

Start Freq

2.48350000 GHz

Stop Freq

2.A0000000 GHz

CF Step
1.65000000 hHz
Auto Man|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp on O

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz Z#WBW 1 MHz Sweep 1 ms {601 pts)
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HIGH CHANNEL RESTRICTED, AVG, VERT
e Agilent R T |FregiChannel

Mkr1 2.483 555 0 GHz

Center Freq
Ref 107 dBy #Atten 0 dB 48.55 dByY
ok enZt ] 249175000 GHz

Log
Start Freq
2 483850000 GHz
: Stop Freg
250000000 GHz

CF Step

1.65000000 hHz
Auto Man

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On 8

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz #VBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 08J11856-1 DATE: JUNE 06, 2008
FCC ID: CWTSBCN1001 IC: 1788F-SBCN1001

HARMONICS AND SPURIOUS EMISSIONS

High Frequeney Measurement
Compliance Certification Services, Fremont Sm Chamber

Company: ALPS

Project # 08J11833

Date: 6/2/2008

Test Engineer: Yobi Zhou
Conficuration: EUT / Laptop
Mode: TX

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26 GHz Pre-amplifer 26 40GHz Horn > 18GHz ‘ Limit ‘

| T120; S/N: 29310 @3m j | T34 HP 84498 j ‘ j | j | FCC 15.205 j

Hi Frequency Cables

2 foot cable ‘ 3 foot cable 12 foot cable ‘ HPF ‘ Reject Filter Peak Measurements

| RBW=VBW=1MHz
- v ‘ B-5m Chamber j ‘ j ‘ R_001 - Average Measurements
RBEW=1MHz ; VEW=10Hz

Read Pk | Read Avg.! ! C Amp (D Comr - Peak Ave | Pk Liun { Aveg Lim ! Pk Mar | Ave Mar Notes
dBuV dBuV dB dBuVin ; dBuVim | dBuVim | dBuVim: dB dB (VH)

380 279 . - 426 324 T4
340 219 - 504 383 T4
409 342 . - 454 387 T4
340 220 - 504 384 T4

“lgimim

<igiimimim

=i qimimm

Rev. 4117

Mdeasurement Frequency Amp  Preamp Gain AvgLim  Average Field Strength Limit
Distance to Antenna D Corr Distance Correct to 3 meters Pk Lim  Peak Field Strength Limit
Analyzer Reading Awg Average Field Strength @ 3 m Avg WMar Wargin vs. Average Limit
Antenna Factor Peak  Calculated Peak Field Strength Pl Mar  Margin vs. Peak Limit

Cable Loss HPF  High Pass Filter
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8.1.2. RECEIVER ABOVE 1 GHz

High Frequency Measurement
Compliance Certification Services, Fremont S Chamber

Company: Alps

Project #:08J11833
Date:May 30, 2008

Test Engineer:Yobi Zhou
Configuration: EUT w/ Laptop
Mode:Ex On

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26GHz | Pre-amplifer 26-40GHz Horn > 18GHz ‘ Limit ‘

‘ T73; S/N: 6717 @3m j ‘ T144 Miteq 3008A00931 j | j

j | FCC 15.209 j

Peak Measurements
REW=VBW=1MHz
j ‘ v Average Measurements
RBEW=IMHz , VBW=10H=z

Hi Frequency Cables

2 foot cable ‘ 3 foot cable ‘ 12 foot cable HPF ‘ Reject Filter

J ‘ J ‘ B-5m Chamber J
- - hd

Read Pk i Read Avg. | Amp (D Cor i Peak Avg : PkLom AvgLuoni Pk Mar | Avg Mar Notes
dBuV dBuV dBuVim | dBuV/m ;| dBuVim | dBuV/im dB dB {(V/H)
493 358 . 405 270 54 -335 -270
485 360 ] - 415 200 54 325 -250
46.7 360 -38. 415 208 54 -325 -232
478 364 - 383 260 54 -38.7 -27.1
470 360 . - 382 272 54 358 -268
450 355 | - 380 285 54 -26.0 -255

Measurement Frequency Lmp Preamp Gain Lvg Lim  Awverage Field Strength Lirnit
Digtance to Antenna D Corr Distance Correct to 3 meters Pk Lim  Peak Field Strength Limnit
Analyzer Reading Avg  Average Field Strength @ 3m Avg Mar Margin vs. Average Limit
Antenna Factor Peakk  Caleulated Peak Field Strength Pl Mar Iargin vs. Peak Limit

Cable Loss HFF  High Pass Filter
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REPORT NO: 08J11856-1 DATE: JUNE 06, 2008
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8.1.3. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

tUMHchE Compliance Certification Services

T L T ring et bt 47173 Benicia sStrest
P TSR T Fremont, Ca 24538
L LGE,TUE i X
Tel: (510} 771-1000
Fax: (510) 68l-08%8

Datag: 24 File#: 08J11833 EMI.EMI Date: 0&8-02-2008 Time: 17:584:57
Lol (ARt}

L

Trace: ZzZ& Raf Trace:

Condition: FPCC CLASS-B HORIZONTAL

Test Cperator:: Chin Pang

Projact #: : D8J1158332

Company : : Alps Electric Co., Ltd.
Model : : RVL-003

Configuraticn:: EUT with Nuncyaku

Mode : TH

Targeat: : FCOZ Class B
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HORIZONTAL DATA

Raad Limit over
Level Factor Level Line Limit Remark

dBuv de deuv,/m dBuv,/m dB

49,33 -12.84 35.50 43.54 7.a0
49,67 -13.0% 3s5.57 43.54 .93
2.1 -14.52 Z8.84 43.590 .86 0
E5.23 -14.12 41.21 43.E4 W25
E3.17 -14.08 22.0% 4&.040 .91
53.17 -12.1% 40.27 4&6.040 03
EQ.83 -10.77 40.0&8 4&.04 .94

1
3
4
L]
[
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SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, VERTICAL)

VERTICAL PLOT

BUMPLIAHGE Compliance Certification sarvices

L e e 47173 Benicia Strest
R LT RO RS Fremont, CA 24538
Y=k T h )

Tel: (E10) 771-10400

Fax: (E10) AR&1-0R%58

Datag: 2E Filef: 05J11532 EMI.EMI Date: 0&8-03-2008 Time: 17:5%:10
Love {dRuVin)

7o

Traca: 27 Faf Trace:

Condition: FCCO CLRSS-B VERTICAL

Tegt COperator:: Chin Pang

Projact f#: : 08J1l15332

Company : : Alps Electric Co., Ltd.
Model : : REVL-043

Configuration:: EUT with Huncyvaku

Mode : T

Targeat: : FOC Class= B
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| VERTICAL DATA |

Faad Limit over
Lewvel Factor Level Line Limit Eemark

dABuv dB dEuv/m dBu¥/m dE

36.65 .27 285.40 40.040 B0
47 .33 .69 28.65 40.04 .35
43.00 2.84 35.1cs 43.54 .24
45.67 .02 35.57 43.54 7.393
E3.09 .E3 33.51 43.54 .99
E5.17 .12 41.04 43,54 .48
45 .33 .13 34.14 4&.04 .86

I CRT J O Y

Page 56 of 64

COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4031B
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of CCS.



REPORT NO: 08J11856-1 DATE: JUNE 06, 2008
FCC ID: CWTSBCN1001 IC: 1788F-SBCN1001

9. MAXIMUM PERMISSIBLE EXPOSURE

FCC RULES

§1.1310 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 §2.1093 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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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 Fower Averaging
(MHz) Strength; rms  Strength; rms Density Time

(V/im) (A/m) { Wim? ) {min)

0.003-1 280 2159 6

1-10 280/ f 219 f 6

10-30 28 219/ f 6

20-300 28 0.073 2" 6

3001 500 1.585f%% 0.0042 %5 F1150 6

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

* Power density limit 1s applicable at frequencies greater than 100 MHz.

Notes: 1. Frequency, f, is in MHz. 5
2. 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 (')
or 12,57 milligauss imG ).
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CALCULATIONS

Given
E=Vv@30*P*G)/d
and
S=E~*2/3770
where
E = Field Strength in Volts/meter
P = Power in Watts
G = Numeric antenna gain
d = Distance in meters
S = Power Density in milliwatts/square centimeter

Combining equations, rearranging the terms to express the distance as a function of the
remaining variables, changing to units of Power to mW and Distance to cm, and substituting the
logarithmic form of power and gain yields:

d=0.282*10*((P+G)/20)/S
where

d = MPE distance in cm

P = Power in dBm

G = Antenna Gain in dBi

S = Power Density Limit in mW/cm”2

Rearranging terms to calculate the power density at a specific distance yields
S=0.0795*10* ((P + G)/10) / (d*2)

The power density in units of mW/cm”2 is converted to units of W/m”2 by multiplying by a factor
of 10.
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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
Mode Band MPE Output | Antenna | FCC Power | IC Power
Distance | Power Gain Density Density
(cm) (dBm) (dBi) (mW/cm”2) | (W/mA2)
Bluetooth | 2.4 GHz 20.0 1.88 -1.78 0.0002 0.002
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10. SETUP PHOTOS

ANTENNA PORT CONDUCTED RF MEASUREMENT SETUP

ANTENNA PORT CONDUCTED PHOTO
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RADIATED RF MEASUREMENT SETUP

RADIATED X-AXIS PHOTO
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RADIATED Y-AXIS PHOTO
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RADIATED Z-AXIS PHOTO

END OF REPORT
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