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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: RABBIT SEMICONDUCTOR INCORPORATED -
A DIGI INTERNATIONAL COMPANY
2900 SPAFFORD STREET
DAVIS, CA 95618, U.S.A.

EUT DESCRIPTION: Wireless 802.11 b/g Embedded Module
MODEL: RCM5450W
SERIAL NUMBER: D35221
DATE TESTED: MAY 19-21, 2008
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C and Subpart E PASS
RSS-210 Issue 7 Annex 8 and 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 expressions of Pass/Fail in this report are
opinions expressed by CCS based on interpretations of the 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:

FRANK IBRAHIM TOM CHEN

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 +/- 2.3 dB
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 Wireless 802.11 b/g Embedded Module.

The radio module is manufactured by Airoha Technology Corp.

5.2. DESCRIPTION OF MODELS DIFFERENCES

RCM5450W and RCM5400W have the same design and RF circuitry, the only difference is that

model RCM5450W has more flash memory and static RAM.

5.3. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
2412 - 2462 802.11b 18.88 77.27
2412 - 2462 802.11g 20.10 102.33

5.4. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes the following antennas:
1) Dipole Antenna, with a maximum gain of 2 dBi.
2) Dipole Antenna Assembly, with a maximum gain of 1.8 dBi.

5.5. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was Dynamic C 10.40

The test utility software used during testing was FCC_TEST_PROGRAM_RCM5450W_V1.C
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5.6. WORST-CASE CONFIGURATION AND MODE

The worst-case data rate for each mode is determined to be as follows, based on preliminary
tests of the chipset utilized in this radio:

All final tests in the 802.11b mode were made at 5.5 Mb/s.
All final tests in the 802.11g mode were made at 48 Mb/s.

The worst-case channel is determined as the channel with the highest output power, the

channel with the highest output power was mid channel in 11g mode; therefore, radiated below
1 GHz and conducted emissions were performed with EUT set to mid channel in 11g mode.
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5.7.

DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

PERIPHERAL SUPPORT EQUIPMENT LIST

Description Manufacturer Model Serial Number FCCID
Laptop PC SONY PCG-672R 3000226 Doc
Adapter SONY VGP-AC16V8 1478860220115500 |Doc
USB to RS232 Converter [Digi International 9010184 N/A N/A
JIG Broad Digi International N/A N/A N/A
Adapter KGCOMP SPN15-015 N/A N/A
Adapter ELPAC WMO075-01950 N/A N/A
/0 CABLES
Configuration 1
/0 CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identica Type Type Length
Ports
1 AC 1 AC Unshielded 1.5m
2 DC 1 DC Unshielded 1.2m TO LAPTOP PC
3 DC 1 DC Unshielded 1.5m TO JIG Broad
4 uUsSB 1 USB Unshielded 2M
Configuration 2
/0 CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identica Type Type Length
Ports
1 AC 2 AC Unshielded 1.5m
2 DC 1 DC Unshielded 1.2m TO LAPTOP PC
3 DC 1 DC Unshielded 1.5m TO JIG Broad
4 usB 1 uUsB Unshielded 2M
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SETUP DIAGRAM FOR TESTS

Configuration 1:
For Antenna Port Tests

REMOTE AREA

Adapter

T13VAC / 60Hz
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Configuration 2:
For Radiated and Power Line Conducted Emission tests

REMOTE AREA

115 ~ 230WAC / 50-60Hz

Page 11 of 97

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: 08U11724-2B
EUT: Wireless 802.11 b/g Embedded Module

DATE: JUNE 18, 2008
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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 Asset Cal Date Cal Due
EMI Test Receiver, 30MHz |R&S ESHS 20 N02396 |2/6/2008 08/06/09
LISN, 30 MHz FCC LISN-50/250-25-2 N02625 |10/25/2007 10/25/08
Antenna, Bilog, 2 GHz Sunol Sciences |JB1 C01016  [9/28/2007 09/28/08
Power Sensor, 18 GHz Agilent / HP 8481A N02782 |6/12/2007 08/22/08
Power Meter Agilent / HP 438A C01068 [3/20/2007 06/20/08
Reject Filter, 2.4-2.5 GHz Micro-Tronics BRM50702 NO02685 |1/0/1900 CNR
Antenna, Horn, 18 GHz EMCO 3115 C00872 [4/22/2008 04/22/09
Antenna, Horn, 26.5 GHz ARA SWH-28 C01015  [9/29/2007 09/28/08
Preamplifier, 26.5 GHz Agilent / HP 8449B C00749 [8/3/2007 09/27/08
Preamplifier, 1300 MHz Agilent / HP 8447D C00580 [10/11/2007 10/11/08
EMI Receiver, 2.9 GHz Agilent / HP 8542E C00957  [2/6/2007 06/12/08
RF Filter Section, 2.9 GHz | Agilent / HP 85420E C00958  [2/6/2007 06/12/08
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MODEL:

DATE: JUNE 18, 2008
RCM5450W, RCM5400W

7. ANTENNA PORT TEST RESULTS

7.1.

802.11b MODE IN THE 2.4 GHz BAND

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 2412 10.00 0.5
Middle 2437 10.08 0.5
High 2462 10.08 0.5
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6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH

IFrequhanneI

(") ' Center Freq
| Ref 20 dBm Atten 20 dB 2.41200000 GHz

Start Freq
238700000 GHz

Stop Freg
2 43700000 GHz

CF Step

Ill 5.00000000 MHz

Iy ey . i e
rf”'l |”II : I‘Lll-Jl |h' o
L)

L R Freq Offset
IR 0.00000000 Hz

T M
T J.JL-"

Signal Track
On Off

Span 50 MHz
#Sweep 100 ms (601 pts)

gilent Technologies

Page 14 of 97
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: 08U11724-2B
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6 dB BANDWIDTH MID CH
R T |Freg/Channsl

. Center Freq
Atten 20 dB 243700000 GHz

Start Freg
241200000 GHz

Stop Freg
246200000 GHz

CF Step
5.00000000 MHz
Auto Man|

, | |
.,.i,;.ll‘“" |.~.pu-,i~.ua|‘u| |H MI Ilr.,J-'rJ.fJ.ﬂ,',
|
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i |.,| |-'l.I"|L,. T 0.00000000 Hz

: IV A

1 ] Errrr————————
() 3

 FTun Signal Track
| Swp On o

éCenter 2.437 00 GHz Span 50 MHz

#VBW 300 kHz #Sweep 100 ms (601 pts)
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6 dB BANDWIDTH HIGH CH
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DATE: JUNE 18, 2008

MODEL: RCM5450W, RCM5400W

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 2412 14.3769
Middle 2437 14.6638
High 2462 14.4736
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99% BANDWIDTH

99% BANDWIDTH LOW CH
S A '| f . X

Ch Freg 2.412 GHz

I Occupied Bandwidth

#Atten 20 dB

<
=

| Canter 2.412 00 GHz
|#Res BW 160 kHz

| Occupied Bandwidth
f 14.3769 MHz

#VBW 470 kHz

ZFrequhanneI
|
Center Freq |
2.41200000 GHz J

Start Freg
2 38700000 GHz

Trig  Free

Stop Freq
2.43700000 GHz

Freq Offset

Span 50 MHz 0.00000000 Hz

#Sweep 100 ms (601 pt
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99% BANDWIDTH MID CH
2 ?FrquChanneI

ChFreq 2437 GHz ThgiEreey| | Conter Freg

243700000 GHz

Start Freqg
241200000 GHz

Stop Freg
246200000 GHz
<
9

5.00000000 MHz

| Freq Offset
| Center 2.437 00 GHz Span 50 MHz [

E#Res BW 160 kHz H#VBW 470 kHz #Sweep 100 ms (601 pts)

| Occupied Bandwidth
| 14.6638 MHz
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99% BANDWIDTH HIGH CH

: Center Freqg
ChFreq 2482 GHz | o 50000 cHe

Occupied Bandwidth

243700000 GHz

| Center 2.462000000 GHz ll  seiFeg

#Atten 20 dB
Stop Freg

248700000 GHz
&

Freq Offset

| Center 2.462 00 GHz 0.00000000 Hz

| #Res BW 160 kHz #VBW 470 kHz

| Occupied Bandwidth
: 14 4736 MHz

i Errar
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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 the Channel bandwidth Alternative peak output power procedure
specified in "TCB Training for Devices covered under Scopes A1 - A4" by Joe Dichoso, May
2003.

RESULTS
Channel | Frequency Spectrum Attenuator and Output Limit Margin
Analyzer Reading Cable Offset Power
(MHz) (dBm) (dB) (dBm) (dBm) (dB)
Low 2412 8.18 10.7 18.88 30 -11.12
Middle 2437 8.11 10.7 18.81 30 -11.19
High 2462 8.00 10.7 18.70 30 -11.30

Page 21 of 97
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: 08U11724-2B DATE: JUNE 18, 2008
EUT: Wireless 802.11 b/g Embedded Module MODEL: RCM5450W, RCM5400W

OUTPUT POWER

OUTPUT POWER LOW CH

- Agilent 07:43:32 Jun 19, 2008

#Atten 30 dB
™ *** | Center
2.412000000 GHz

#VBW 1 MHz
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REPORT NO: 08U11724-2B DATE: JUNE 18, 2008
EUT: Wireless 802.11 b/g Embedded Module MODEL: RCM5450W, RCM5400W

OUTPUT POWER MID CH

- Agilent 07:46:27 Jun 19, 2008

#Atten 30 dB

Center
2.437000000 GHz

#VBW 1 MHz
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REPORT NO: 08U11724-2B DATE: JUNE 18, 2008
EUT: Wireless 802.11 b/g Embedded Module MODEL: RCM5450W, RCM5400W

OUTPUT POWER HIGH CH

- Agilenf 07:48:03 Jun 13, 2008

#VBW 1 MHz
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REPORT NO: 08U11724-2B
EUT: Wireless 802.11 b/g Embedded Module

DATE: JUNE 18, 2008

MODEL: RCM5450W, RCM5400W

7.1.4. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 17 dB (including 16.3 dB pad and 0.7 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

Channel Frequency Power
(MHz) (dBm)

Low 2412 16.94
Middle 2437 16.52
High 2462 16.44
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DATE: JUNE 18, 2008
MODEL: RCM5450W, RCM5400W

REPORT NO: 08U11724-2B
EUT: Wireless 802.11 b/g Embedded Module

7.1.5. 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 2412 -6.19 8 -14.19
Middle 2437 -7.01 8 -15.01
High 2462 -6.26 8 -14.26
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REPORT NO: 08U11724-2B DATE: JUNE 18, 2008
EUT: Wireless 802.11 b/g Embedded Module MODEL: RCM5450W, RCM5400W

POWER SPECTRAL DENSITY

PSD LOW CH

Agilent R T |Freg/Channel
Mkr1 2.411 706 5 GHz e

| enter Freq

| Ref 20 dBm Atten 20 dB £.19 dBm 5 41170000 Gis

Start Freg
2 41155000 GHz

| Stop Freq
241185000 GHz

CF Step
30.0000000 kHz
Auto han|

Freq Offset
0.00000000 Hz

Signal Track
On Off

| Center 2.411 700 0 GHz Span 300 kHz |
| #VBW 10 kHz #Sweep 100 s (601 pts)

2000-2006 Agilent Technalogies

Page 27 of 97
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: 08U11724-2B DATE: JUNE 18, 2008
EUT: Wireless 802.11 b/g Embedded Module MODEL: RCM5450W, RCM5400W

PSD MID CH
R T IFrquChanneI

Mkr1 2.437 667 6 GHz Contor F
E efter =req
Atten 20 dB 7.01 dBm 5 ASTEEND Giie

Start Freqg
2 43750000 GHz

i Stop Freg
243780000 GHz

CF Step
30.0000000 kHz
Auto Man|

Freq Offset
0.00000000 Hz

Signal Track
On oiff

| Center 2.437 650 0 GHz Span 300 kHz
|#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)
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REPORT NO: 08U11724-2B DATE: JUNE 18, 2008
EUT: Wireless 802.11 b/g Embedded Module MODEL: RCM5450W, RCM5400W

PSD HIGH CH

s IFrequhanneI

Mkr1 2.461 706 2 GHz Corttor E
| enter Freq
| Ref 20 dBm Atten 20 dB 6.26 dBm 5 AR EOO00 Clde

Start Freq
2 45145000 GHz

Stop Freqg
2 46175000 GHz

CF Step
30.0000000 kHz
Auto Man|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Span 300 kHz |
#Sweep 100 s (601 pts)
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REPORT NO: 08U11724-2B DATE: JUNE 18, 2008
EUT: Wireless 802.11 b/g Embedded Module MODEL: RCM5450W, RCM5400W

7.1.6. 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: 08U11724-2B DATE: JUNE 18, 2008
EUT: Wireless 802.11 b/g Embedded Module MODEL: RCM5450W, RCM5400W

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CH BANDEDGE

R T |Freg/Channel

| oau Mkr1 2.411 50 GHz S
| enter Freq
| Ref 20 dBm Atten 20 dB 8.92 dBm 5 AUOOOO00 Cide

1

....,a,_ﬁy-.k, i Start Freq
..,.-'~f"" W, 2 37500000 GHz

Stop Freg
2 42500000 GHz

CF Step
500000000 MHz
T

Freq Offset
0.00000000 Hz

Signal Track
On Off

iCenter 2.400 00 GHz Span 50 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 4.8 ms (601 pis)
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REPORT NO: 08U11724-2B
EUT: Wireless 802.11 b/g Embedded Module

DATE: JUNE 18, 2008
MODEL: RCM5450W, RCM5400W

LOW CH SPURIOUS

Atten 20 dB

| Center 13.02 GHz
|#Res BW 100 kHz
|| Marker Trace

#VBW 300 kHz

R T

Mkr2 9.64 GHz
43.70 dBm

Span 25.97 GHz
Sweep 2.482 s (1001 pts)

harker

Select Marker
1 SR S

Marker Trace

SRR A et

Readout |
Fregquency

Marleer Table

On Off

Markear All Off
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REPORT NO: 08U11724-2B DATE: JUNE 18, 2008
EUT: Wireless 802.11 b/g Embedded Module MODEL: RCM5450W, RCM5400W

SPURIOUS EMISSIONS, MID CHANNEL

MID CH REFERENCE
H Agilent R T IFrequhanneI

Mkt 2436 42 GHz (SR
] enter Freq
| Ref 20 dBm Atten 20 dB LLLEU 5700000 GHz

Start Freg
2 41200000 GHz

Stop Freq
2.45200000 GHz

CF Step
500000000 hHz
Auta Ian
"‘f"h o Freq Offset
SOLRS | (100000000 Hz

Signal Track
On Off

gCenter 2.437 00 GHz Span 50 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 4.8 ms (601 pis)

yright 200 I:I—'.-'-;'Iil Iil 5 Agile I'.It . Tr-' chnologies
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REPORT NO: 08U11724-2B
EUT: Wireless 802.11 b/g Embedded Module

DATE: JUNE 18, 2008
MODEL: RCM5450W, RCM5400W

MID CH SPURIOUS

| Ref 20 dBm
'Pe2k| Marker
Log

0 19.740000000 GHz
53';"1 ~42.13 dBm

Atten 20 dB

1

| Center 13.02 GHz
| #Res BW 100 kHz
Marker Trace

#VBW 300 kHz

S L oh aduddor o
\Iﬂ“ W&'*“W " Mh""" R ALk

Sweep 2.482 s (1001 pts)

R T Warker

Mkr2 9.74 GHz

42.13 dBm Select Marker

i iniEe

Mormal

Delta Pair
(Tracking Ref)
Ref A

Span 25.97 GHz :
P Span Pair

Span Center
amplitude
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REPORT NO: 08U11724-2B

DATE: JUNE 18, 2008
EUT: Wireless 802.11 b/g Embedded Module

MODEL: RCM5450W, RCM5400W

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CH BANDEDGE
3 Agilent

|Ref 20 dBm Atten 20 dB

i
T 1

i
"F,‘|r|b"|“|1,4,,.r,".'r|‘1|m

A
1 o
Wt ‘ﬂ‘r\-.I..,pr'.r...—,_..'.'...i“.h.,ﬁ".,,l'u..‘,“.lmhf WY

gCenter 2.483 50 GHz
|#Res BW 100 kHz #VBW 300 kHz

yright 200 I:I—'.-'-;'Iil Iil 5 Agile I'.It . Tr-' chnologies

R
Mkr1 2.462 50 GHz
7.68 dBm

Start Freg
2 48850000 GHz

Stop Freqg
2 A0B50000 GHz

5.00000000 hMHz

Auto

Freq Offset
000000000 Hz

Signal Track

On

Span 50 MHz

Sweep 4.8 ms (601 pis)
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Center Freqg
2 48350000 GHz

Freg/Channel

CF Step

Ilan

Off
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REPORT NO: 08U11724-2B
EUT: Wireless 802.11 b/g Embedded Module

DATE: JUNE 18, 2008
MODEL: RCM5450W, RCM5400W

HIGH CH SPURIOUS

| Ref 20 dBm

Ef"“" Marker
g

0 19.850000000 GHz
' ~-42.15 dBm

Atten 20 dB

1

o qu»wm m\.4w"m""‘““'ﬂ#—*ﬂkwﬂﬂ“‘"‘“w'dh

| Center 13.02 GHz
|#Res BW 100 kHz
|| Marker Trace

#VBW 300 kHz

Sweep 2.482 s (1001 pts)
de

R T

Mkr2 9.85 GHz
42.15 dBm

harker

Select Marker
1 SR S

Marker Trace

SRR A et

Readout |

Fregquency

Marleer Table
On Off

Span 25.97 GHz
Wlarker All Off
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REPORT NO: 08U11724-2B
EUT: Wireless 802.11 b/g Embedded Module

MODEL:

DATE: JUNE 18, 2008
RCM5450W, RCM5400W

7.2,

802.11g MODE IN THE 2.4 GHz BAND

7.2.1. 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) (MH2z) (MHz)
Low 2412 16.42 0.5
Middle 2437 16.50 0.5
High 2462 16.50 0.5
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REPORT NO: 08U11724-2B
EUT: Wireless 802.11 b/g Embedded Module

DATE: JUNE 18, 2008

MODEL: RCM5450W, RCM5400W

6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH

i Agilent R T |FrequhanneI

Center Freqg
Atten 20 dB 241200000 GHz

Start Freq

s Dbl bl 2.38700000 GHz
|

Stop Freg
I 2 43700000 GHz

| ! |

Y

m"»h[

i
fhy
h\ﬁr‘ﬂll.q NII]Ilﬁ Auta

iy,

Signal Track

On

gCenter 2.412 00 GHz Span 50 MHz
|#Res BW 100 kHz #VBW 300 kHz #Sweep 100 ms (601 pts)
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5.00000000 MHz

Freq Offset
0.00000000 Hz

CF Step

Ilan

off
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REPORT NO: 08U11724-2B DATE: JUNE 18, 2008
EUT: Wireless 802.11 b/g Embedded Module MODEL: RCM5450W, RCM5400W

6 dB BANDWIDTH MID CH
R T IFrquChanneI

o Center Freq
Atten 20 dB 243700000 GHz

Start Freg
241200000 GHz

Stop Freg
246200000 GHz

CF Step
5.00000000 MHz
Auto Man|

Freq Offset
0.00000000 Hz

Signal Track
On off

éCenter 2.437 00 GHz Span 50 MHz
#VBW 300 kHz #Sweep 100 ms (601 pts)
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REPORT NO: 08U11724-2B
EUT: Wireless 802.11 b/g Embedded Module

DATE: JUNE 18, 2008
MODEL: RCM5450W, RCM5400W

6 dB BANDWIDTH HIGH CH

;Bef 20 dBm Atten 20 dB
ek | Center
2.462000000 GHz

1 243700000 GH
sﬁ ﬂlHIIPM 'ﬂ-a,}] 11 ﬂ!ﬁl.,h l'ril'ﬂ’ ] | ! z

| | |I
|
Wi

W 300 kHz #Sweep 100 ms (601 pts)
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oy

T

IFrequhanneI

Center Freqg
2 4R200000 GHz

Start Freq

Stop Freg
2 45700000 GHz

CF Step
5.00000000 MHz
Auto Mdan|

Freq Offset
0.00000000 Hz

Signal Track
On Off
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REPORT NO: 08U11724-2B

EUT: Wireless 802.11 b/g Embedded Module

DATE: JUNE 18, 2008

MODEL: RCM5450W, RCM5400W

7.2.2. 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 2412 16.4365
Middle 2437 16.4416
High 2462 16.4157
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REPORT NO: 08U11724-2B DATE: JUNE 18, 2008
EUT: Wireless 802.11 b/g Embedded Module MODEL: RCM5450W, RCM5400W

99% BANDWIDTH

99% BANDWIDTH LOW CH -
e Adilent 20012 ZFrequhanneI

ChFreq  2.412 GHz Trig Eree]  Conter Freg

2.41200000 GHz
| Occupied Bandwidth MM p
Center 2.412000000 GHz Start Freq
-~ 2.38700000 GHz

#Atten 20 dB

Stop Freq
o 243700000 GHz

] Freq Offset
| Center 2.412 00 GHz Span 50 MHz [

| #Res BW 160 kHz #VBW 510 kHz #Sweep 100 ms (601 pis)  |[EE— F

[ Occupied Bandwidth Sec B % P el
| 16.4365 MHz «d8 2600

z
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REPORT NO: 08U11724-2B DATE: JUNE 18, 2008
EUT: Wireless 802.11 b/g Embedded Module MODEL: RCM5450W, RCM5400W

99% BANDWIDTH MID CH
2 ?FrquChanneI

ChFreq 2437 GHz ThgiEreey| | Conter Freg

243700000 GHz

Start Freqg
241200000 GHz

Stop Freg
« 246200000 GHz

5.00000000 MHz

| Freq Offset
| Center 2.437 00 GHz Span 50 MHz [

|#Res BW 160 kHz #VBW 510 kHz #Sweep 100 ms (601 pts)
| Occupied Bandwidth
: 16.4416 MHz

i Errar
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REPORT NO: 08U11724-2B DATE: JUNE 18, 2008
EUT: Wireless 802.11 b/g Embedded Module MODEL: RCM5450W, RCM5400W

99% BANDWIDTH HIGH CH

ZFrequhanneI

ChFreg 2482 GHz | SesEtes

oot
| Center 2.462000000 GHz Stert Freg

243700000 GHz

#Atten 20 dB

Stop Freg
o 2 45700000 GHz

5.00000000 MHz |

] Freq Offset
| Center 2.462 00 GHz 0.00000000 Hz

# s BW 160 kHz #VBW 510 kHz

| Occupied Bandwidth
é 16.4157 MHz

i Errar
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REPORT NO: 08U11724-2B DATE: JUNE 18, 2008
EUT: Wireless 802.11 b/g Embedded Module MODEL: RCM5450W, RCM5400W

7.2.3. 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 the spectrum analyzer's internal channel power integration
function. Power is integrated over a bandwidth greater than or equal to the 99% bandwidth.

RESULTS
Channel | Frequency Spectrum Attenuator and Output Limit Margin
Analyzer Reading Cable Offset Power
(MHz) (dBm) (dB) (dBm) (dBm) (dB)
Low 2412 9.36 10.7 20.06 30 -9.94
Middle 2437 9.40 10.7 20.10 30 -9.90
High 2462 9.32 10.7 20.02 30 -9.98
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REPORT NO: 08U11724-2B DATE: JUNE 18, 2008
EUT: Wireless 802.11 b/g Embedded Module MODEL: RCM5450W, RCM5400W

OUTPUT POWER

OUTPUT POWER LOW CH
b A

ilenf 07:59:28 Jun 13, 2008

#Atten 30 dB

#VBW 1 MHz
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REPORT NO: 08U11724-2B DATE: JUNE 18, 2008
EUT: Wireless 802.11 b/g Embedded Module MODEL: RCM5450W, RCM5400W

OUTPUT POWER MID CH

- Agilent 08:02:53 Jun 19, 2008

#Atten 30 dB

J”'u JM,' K i i “"u, uw
|{| 1

#VBW 1 MHz
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REPORT NO: 08U11724-2B DATE: JUNE 18, 2008
EUT: Wireless 802.11 b/g Embedded Module MODEL: RCM5450W, RCM5400W

OUTPUT POWER HIGH CH

- Agilenf 08:05:54 Jun 13, 2008

#Atten 30 dB

2.462000000 GHz

|\.l'"1|]Lg-'Ih.'\'|"qﬁuLn"lw'Jhlh'\llu'-., ihu"ﬂm“ TS
f II’\|L 'I|

#VBW 1 MHz
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REPORT NO: 08U11724-2B
EUT: Wireless 802.11 b/g Embedded Module

DATE: JUNE 18, 2008

MODEL: RCM5450W, RCM5400W

7.2.4. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 17 dB (including 16.3 dB pad and 0.7 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

Channel Frequency Power
(MHz) (dBm)

Low 2412 12.88
Middle 2437 12.95
High 2462 12.56

Page 49 of 97

COMPLIANCE CERTIFICATION SERVICES

47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000
This report shall not be reproduced except in full, without the written approval of CCS.

FORM NO: CCSUP4031B
FAX: (510) 661-0888



REPORT NO: 08U11724-2B

EUT: Wireless 802.11 b/g Embedded Module

DATE: JUNE 18, 2008

MODEL: RCM5450W, RCM5400W

7.2.5. 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 2412 -11.11 8 -19.11
Middle 2437 -11.79 8 -19.79
High 2462 -12.06 8 -20.06
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REPORT NO: 08U11724-2B DATE: JUNE 18, 2008
EUT: Wireless 802.11 b/g Embedded Module MODEL: RCM5450W, RCM5400W

POWER SPECTRAL DENSITY

PSD LOW CH
H Agilent R T IFrequhanneI

Mkr1 2.412 946 6 GHz G
| i enter Freq
| Ref 20 dBm Atten 20 dB 11.11 dBm 5 41950000 Gz

Start Freg
2 41275000 GHz

e Stop Freq
O M 241305000 GHz

| | g, el
-1:“‘\""')'\_.1‘.‘..'.,4-«".\.'_J-.-,'.rll"‘ U

CF Step
30.0000000 kHz
Auto han

Freq Offset
000000000 Hz

Signal Track
On Off

| Center 2.412 900 0 GHz Span 300 kHz |
|#Res BW 3 kH #VBW 10 kHz #Sweep 100 s (601 pts)

| Copyright 2000-2006 Agilent Technalogies
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REPORT NO: 08U11724-2B DATE: JUNE 18, 2008
EUT: Wireless 802.11 b/g Embedded Module MODEL: RCM5450W, RCM5400W

PSD MID CH
R T IFrquChanneI

Mkr1 2.441 662 1 GHz Contor F
K efter =req
Atten 20 dB 11.79 dBm 5 441 REON0 Gis

Start Freqg
244150000 GHz

Stop Freg
2ot 244150000 GHz

CF Step
30.0000000 kHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On oiff

| Center 2.441 650 0 GHz Span 300 kHz
|#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)
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REPORT NO: 08U11724-2B DATE: JUNE 18, 2008
EUT: Wireless 802.11 b/g Embedded Module MODEL: RCM5450W, RCM5400W

PSD HIGH CH

s IFrequhanneI

Mkr1 2.459 507 5 GHz Corttor E
| R enter Freq
| Ref 20 dBm Atten 20 dB 12.06 dBm 5 ABGED000 Cide

Start Freq
245935000 GHz

Stop Freg
| 225985000 GHz

CF Step
30.0000000 kHz
Auto Man|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Span 300 kHz |
#Sweep 100 s (601 pts)
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REPORT NO: 08U11724-2B DATE: JUNE 18, 2008
EUT: Wireless 802.11 b/g Embedded Module MODEL: RCM5450W, RCM5400W

7.2.6. 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: 08U11724-2B

DATE: JUNE 18, 2008

EUT: Wireless 802.11 b/g Embedded Module MODEL: RCM5450W, RCM5400W

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CH BANDEDGE

RE

] oau Mkr1 2.416 67 GHz
|Ref 20 dBm Atten 20 dB 1.71 dBm

1

r.-"‘-:a.l‘-l"'"\.i"-'-l"\'ﬂ'| f"l,l\’\#"—-ln\ﬁ'.’-\\,,‘.ﬁ*l
| |
l |
i) 7
,MPP *Iﬁﬁ",rih

J""l""tﬂ,ﬂfl‘r.lﬂ|’rﬂ'| J

Iy

et
bl ,.r.1"|'*,!‘uUr1\ul"""}"»‘.“""'w'ﬂ

iCenter 2.400 00 GHz Span 50 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 4.8 ms (601 pis)
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Auto han

On Off

Freg/Channel

Center Freqg
2 40000000 GHz

Start Freq
237500000 GHz

Stop Freg
2 42500000 GHz

CF Step
500000000 MHz

Freq Offset
0.00000000 Hz

Signal Track
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REPORT NO: 08U11724-2B
EUT: Wireless 802.11 b/g Embedded Module

DATE: JUNE 18, 2008

MODEL: RCM5450W, RCM5400W

LOW CH SPURIOUS

Atten 20 dB 1 2 3

Mormal

" " . AP
; o e e T 5
—" ‘Wiw ruticrite Delta Pair

(Tracking Ref)

| Center 13.02 GHz Span 25.97 GHz

| Marker Trace ude

1 4 )]
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|#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (1001 pts) SpagePnilrr

R T | Warker

Select Marker

4

b
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REPORT NO: 08U11724-2B

DATE: JUNE 18, 2008
EUT: Wireless 802.11 b/g Embedded Module

MODEL: RCM5450W, RCM5400W

SPURIOUS EMISSIONS, MID CHANNEL

MID CH REFERENCE
3 Agilent

e IFrequhanneI

Mkt 243258 GHz (S
] enter Freq
| Ref 20 dBm Atten 20 dB CULEU 5700000 GH:

Start Freg
2 41200000 GHz

Stop Freq

5.00000000 hHz
Auto han|

Freq Cffset
0.00000000 Hz

Signal Track
On Off

gCenter 2.437 00 GHz
#Res BW 100 kH #VBW 300 kHz Sweep 4.8 ms (601 pis)

| Copyright 2000-2006 Agilent Technologies

Span 50 MHz
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REPORT NO: 08U11724-2B DATE: JUNE 18, 2008
EUT: Wireless 802.11 b/g Embedded Module MODEL: RCM5450W, RCM5400W

R T Warker

7 Mkr2 9.74 GHz
| Ref 20 dBm Atten 20 dB 51.46 dBm

Ef"“" Marker
g

0 19.740000000 GHz Marker Trace
4B/ 1-51.46 dBm Ao 1 2 3
| Offst e

Select Marker
1 SR S

Readout |
Fregquency

Marleer Table
On Off

| Center 13.02 GHz Span 25.97 GHz
E#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 = (1001 pts) Wlarker All Off
|| Marker Trace wpe ude
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REPORT NO: 08U11724-2B DATE: JUNE 18, 2008
EUT: Wireless 802.11 b/g Embedded Module MODEL: RCM5450W, RCM5400W

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CH BANDEDGE
H Agilent R T IFrequhanneI

Mkt 2463 52 GHz [(SSSR
] enter Freq
| Ref 20 dBm Atten 20 dB L LU - 45350000 GHz

Start Freg
2 48850000 GHz

Stop Freqg
2 A0B50000 GHz

CF Step
5.00000000 hWHz
Auto Man|

4 Freq Offset
W ’H‘"'1"s-aJa'1«'~:n,«M\,,,,.[ih.”w‘, 0.00000000 Hz

Signal Track
On Off

gCenter 2.483 50 GHz Span 50 MHz
|#Res BW 100 kH #VBW 300 kHz Sweep 4.8 ms (601 pts)

| Copyright 2000-2006 Agilent Technologies
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REPORT NO: 08U11724-2B
EUT: Wireless 802.11 b/g Embedded Module

DATE: JUNE 18, 2008
MODEL: RCM5450W, RCM5400W

| Ref 20 dBm

Ef"“" Marker
g

o 114.880000000 GHz
;g‘;’t -47.73 dBm

Atten 20 dB

1

My, -?m. o MW-""‘M.«,.«J«‘*'

| Center 13.02 GHz
|#Res BW 100 kHz
|| Marker Trace

#VBW 300 kHz

._.,mwf?wuww.u.wwwmw‘"‘“

Sweep 2.482 s (1001 pts)

R T Warker

Mkr2 14.88 GHz

A7.73 dBm Select Marker

i iniEe

Mormal

Delta Pair
(Tracking Ref)
Ref A

Span 25.97 GHz :
P Span Pair

Span Center
litude
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REPORT NO: 08U11724-2B

EUT: Wireless 802.11 b/g Embedded Module

DATE: JUNE 18, 2008

MODEL: RCM5450W, RCM5400W

8. RADIATED TEST RESULTS

8.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

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 spectrum from 30 MHz to 40 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable 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: 08U11724-2B DATE: JUNE 18, 2008
EUT: Wireless 802.11 b/g Embedded Module MODEL: RCM5450W, RCM5400W

8.2 TRANSMITTER ABOVE 1 GHz

8.2.1. TX ABOVE 1 GHz FOR 802.11b MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

e Agilent 16:41:05 May 19, 2008 R T |FregiChannel

Praject: DGU11724 Mkr1 2.329 47 GHz Center F
enter Freq
Ref 100 dBpy #Atten 0 (B 59.19 dBpYv' 5 S000000 Gils
#Peak
Start Freq
231000000 GHz

Stop Freq
239000000 GHz

CF Step
8.00000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

Signal Track
Swp On off

Center 2.350 00 GHz Span 80 MHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 08U11724-2B DATE: JUNE 18, 2008
EUT: Wireless 802.11 b/g Embedded Module MODEL: RCM5450W, RCM5400W

LOW CHANNEL RESTRICTED, AVG, HORIZ
B Agilent 15:42:16 May 19, 2008 RL Freg/Channel

Project: O5U11724 Mkr1 2.389 47 GHz

Center Freg
Ref 100 dBy #Atten 0 dB 146.97 dBu
apeak [ L =Y [ 235000000 GHZ

Log
10 Start Freqg
dB/ 231000000 GHz
Offst
334
4B Stop Freg
DI 2.39000000 GHz

54.0
dBpY CF Step

8.00000000 MHz
LgAw Auto Man|

v1os2 Freq Offset
53 FC 0.00000000 Hz

Signal Track
Swip On Off

Center 2.350 00 GHz Span 80 MHz | ‘
#Res BW 1 MHz #VBW 10 Hz Sweep 6.238 s (601 ps)
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REPORT NO: 08U11724-2B DATE: JUNE 18, 2008
EUT: Wireless 802.11 b/g Embedded Module MODEL: RCM5450W, RCM5400W

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

- Agilent 16:03:00 May 19, 2008 F T |Freg/Channel

Project: 08U 1724 Mkr1 2.388 40 GHz Center F

Ref 100 dBpv #Atten 0 dB 62.15 dBpv enter Freq
fPeck [ o —E Il 2 35000000 GHz
Log

10 Start Freq
dB/ 2.31000000 GHz
Offst

334

dB Stop Freq
DI B 2.39000000 GHz

74.0

BV CF Step
3.00000000 hMHz

Lo Auto Ilan|

Wi B2 Freq Offset
=3 FC 0.00000000 Hz

;Qun Signal Track
Swp on O

Center 2.350 00 GHz Span 80 MHz ‘
#Res BW 1 MHz Z#WBW 1 MHz Sweep 1 ms {601 pts)
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REPORT NO: 08U11724-2B DATE: JUNE 18, 2008
EUT: Wireless 802.11 b/g Embedded Module MODEL: RCM5450W, RCM5400W

LOW CHANNEL RESTRICTED, AVG, VERT
e Agilent 16:04:29 May 19, 2008 R T |FregiChanngl

Project: O5U11724 Mkr1 2.389 47 GHz

Center Freg
Ref 100 dBy #Atten 0 dB 51.25 dBuv
apeak [ L =Y [ 235000000 GHZ

Log
10 Start Freqg
dB/ 231000000 GHz
Offst
334
4B Stop Freg
DI 2.39000000 GHz

54.0
dBpY CF Step

8.00000000 MHz
LgAw Auto Man|

v1os2 Freq Offset
53 FC 0.00000000 Hz

Signal Track
Swip On Off

Center 2.350 00 GHz Span 80 MHz | ‘
#Res BW 1 MHz #VBW 10 Hz Sweep 6.238 s (601 ps)
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REPORT NO: 08U11724-2B DATE: JUNE 18, 2008
EUT: Wireless 802.11 b/g Embedded Module MODEL: RCM5450W, RCM5400W

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

i Agilent 15:51:18 May 19, 2008 F T |Freg/Channel

Project: DBLI11724 Mkr1 2.484 517 5 GHz Centor F
enter Freq

Ref 100 dBpY #Atten 0 (B 59.19 dBpv 5 49175000 GHz

#Peak

Log

10 Start Freq

dB/ 2.48350000 GHz

Offst

33.6

dB Stop Freq

. 2.A0000000 GHz

74.0

BV CF Step
1.65000000 MHz

Lo Auto Ilan|

Wi B2 Freq Offset
=3 FC 0.00000000 Hz

;Qun Signal Track
On Off

Swp

Center 2.491 750 0 GHz Span 16.5 MHz ‘
#Res BW 1 MHz Z#WBW 1 MHz Sweep 1 ms {601 pts)
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REPORT NO: 08U11724-2B DATE: JUNE 18, 2008
EUT: Wireless 802.11 b/g Embedded Module MODEL: RCM5450W, RCM5400W

HIGH CHANNEL RESTRICTED, AVG, HORIZ
He Agilent 15:51:51 May 19, 2008 R T |FregiChanngl

Project: 08U11724 Mk 2.481 517 5 GHz Contor T
efter ~req

Ref 100 dBpY/ #Atten 0 B 16.55 dBy

ooy b en> e RY N 249175000 GHz

Log

10 Start Freqg
dB/ 248350000 GHz
Offst

336
dB Stop Freg

DI 2.80000000 GHz

54.0
dBpY CF Step
1.65000000 hHz
Loy Ma

v1os2 Freq Offset
53 FC 0.00000000 Hz

Signal Track

Swip On Off

Center 2.491 750 0 GHz Span 16.5 MHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 1.287 s (601 ps)
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REPORT NO: 08U11724-2B DATE: JUNE 18, 2008
EUT: Wireless 802.11 b/g Embedded Module MODEL: RCM5450W, RCM5400W

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

i Agilent 15:56:26 May 19, 2008 F T |Freg/Channel

Project: DBLI11724 Mkr1 2.497 057 5 GHz Centor F
enter Freq

Ref 100 dBpY #Atten 0 (B 59.90 dBuv 5 49175000 GHz

#Peak

Log

10 Start Freq

dB/ 2.48350000 GHz

Offst

33.6

dB Stop Freq

. 2.A0000000 GHz

74.0

BV CF Step
1.65000000 MHz

Lo Auto Ilan|

Wi B2 Freq Offset
=3 FC 0.00000000 Hz

;Qun Signal Track
On Off

Swp

Center 2.491 750 0 GHz Span 16.5 MHz ‘
#Res BW 1 MHz Z#WBW 1 MHz Sweep 1 ms {601 pts)
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REPORT NO: 08U11724-2B DATE: JUNE 18, 2008
EUT: Wireless 802.11 b/g Embedded Module MODEL: RCM5450W, RCM5400W

HIGH CHANNEL RESTRICTED, AVG, VERT
He Agilent 15:56:55 May 19, 2008 R T |FregiChanngl

Project: 08U11724 Mki1 2.485 397 5 GHz Contor T
efter ~req

Ref 100 dBpY/ #Atten 0 B 4764 dBy

ooy b en> e Y N 249175000 GHz

Log

10 Start Freqg
dB/ 248350000 GHz
Offst

336
dB Stop Freg

DI 2.80000000 GHz

54.0
dBpY CF Step
1.65000000 hHz
Loy Ma

v1os2 Freq Offset
53 FC 0.00000000 Hz

Signal Track

Swip On Off

Center 2491 750 0 GHz Span 16.5 MHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 1.287 s (601 ps)
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REPORT NO: 08U11724-2B

EUT: Wireless 802.11 b/g Embedded Module

DATE: JUNE 18, 2008
MODEL: RCM5450W, RCM5400W

HARMONICS AND SPURIOUS EMISSIONS

]

High Frequency Measurement
Compliance Certification Services, Fremont S Chamber

Company:
Project #:
Date:

Test Engineer:
Configuration:
Mode:

Digi International

0011724

57192008

Tom Chen

EUT only

802.11 b Mode, T on L/ M F H, 5 5Mbps

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26GHz

Pre-amplifer 26-40GHz

Horn > 18GHz

‘ Limit ‘

‘ T60; S/N: 2238 @3m j ‘ T34 HP 84498

o

4

Hi Frequency Cables

2footcable 3 foot cable

12 foot cable

‘ T125; ARA 18-26GHz; $/N:1007

HPF

j |Fcc15.209 j

Peak Measurements

Reject Filter
REW=VBW=1MHz

1 |

J ‘ AS5m Chamber
-

d| |

Average Measurements
REW=IMHz , VBW=10Hz

j ‘ R_001

Read Pk
dBuV

Dist
{m}

Read Ave.
dBuV

Amp
dB

D Cor Peak

dBuVim

Avg
dBuV/m

Pk Lin
dBuVim

Pl Mar
dB

Notes
(VH)

Avg Mar
dB

Avg Lim
dBuV/in

Low Ch2412 MHz

495 2935

514 314

54

370 255

479 364

54

424 270

482 327

54

365 250

474 359

54

Mid Ch. 2437 MHz

4874

7311

4874

7311

iy

High Ch. 2462 MHz

4924

7386

4924

T386

No more signal found

Measurement Frequency Amp
Dustance to Antenna
Analyzer Readng
Antenna Factor

Cable Loss

Avg
Peak
HFF

Preamp Gain

D Cotr Distance Correct to 3 meters

Average Field Strength @ 3 m
Caleulated Peak Field Strength
High Pass Filter

Avg Lim  Average Field Strength Limit
Pl Lim  Peak Field Strength Lirot
Lvg Mar Margin vs. Average Limt
Pk Mar Margin vs. Peak Limit
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REPORT NO: 08U11724-2B

EUT: Wireless 802.11 b/g Embedded Module

DATE: JUNE 18, 2008
MODEL: RCM5450W, RCM5400W

8.2.2.

TX ABOVE 1 GHz FOR 802.11g MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

e Agilent 18:42:38 May 19, 2008

RL

|FrequhanneI |

Project: 08U11724
Ref 100 dBpY

Mkr1 2.38% 47 GHz
59.52 dByv

#Peak
Log

Center Freq
235000000 GHz
Start Freq
231000000 GHz
Stop Freq
239000000 GHz

CF Step
8.00000000 hHz
Ao hdan|

FTun
Swp

Center 2.350 00 GHz
#Res BW 1 MHz

Span 80 MHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off
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REPORT NO: 08U11724-2B DATE: JUNE 18, 2008
EUT: Wireless 802.11 b/g Embedded Module MODEL: RCM5450W, RCM5400W

LOW CHANNEL RESTRICTED, AVG, HORIZ
e Agilent 16:43:26 May 19, 2008 R T |FregiChanngl

Project: 031111724 Mkr1 2.390 00 GHz Conter F
efter ~req

Ref 100 dBpv #Atten 0 dB 41.86 dBpv 5 3000000 GHz

#FPeak

Log

10 Start Freqg
dB/ 2.31000000 GHz
Offst
23.9
dB Stop Freq
DI 2.35000000 GHz

54.0
dBpY CF Step

8.00000000 MHz
LgAw Auto Man|

v1os2 Freq Offset
53 FC 0.00000000 Hz

Signal Track
Swip On Off

Center 2.350 00 GHz Span 80 MHz | ‘
#Res BW 1 MHz #VBW 10 Hz Sweep 6.238 s (601 ps)
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REPORT NO: 08U11724-2B DATE: JUNE 18, 2008
EUT: Wireless 802.11 b/g Embedded Module MODEL: RCM5450W, RCM5400W

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

i Agilent 16:21:38 May 19, 2008 F T |Freg/Channel

Project: 0811724 Mkr1 2.390 00 GHz Centor F
enter Freq

Ref 100 dBpv #Arten 0 dB 69.09 dBpv 5 JR000000 GHz

#Peak

Log

10 Start Freq

dB/ 231000000 GHz

Offst

23.9

dB Stop Freq

. 239000000 GHz

74.0
oy CF Step

U gl o i £.00000000 MHz
Lot Auto Ian)

Wi B2 Freq Offset
=3 FC 0.00000000 Hz

;Qun Signal Track
On Off

Swp

Center 2.350 00 GHz Span 80 MHz ‘
#Res BW 1 MHz Z#WBW 1 MHz Sweep 1 ms {601 pts)
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REPORT NO: 08U11724-2B DATE: JUNE 18, 2008
EUT: Wireless 802.11 b/g Embedded Module MODEL: RCM5450W, RCM5400W

LOW CHANNEL RESTRICTED, AVG, VERT
o Aglent 16:22:37 May 19, 2008 RL

Project: 08U11724 Wkt 2390 00 GHz | "
efter ~req

Ref 100 dBpY/ #Atten 0 B 50.35 dBy/

ooy b en> e HY N 2 35000000 GHz

Log

10 Start Freqg

dB/ 231000000 GHz
Offst

23.9
4B Stop Freq
oI 2.39000000 GHz
54.0
dBpY CF Step
5.00000000 MHz
LgAw Auto Man|

Freq/Channel

W1 52
23 FC

Freq Offset
0.00000000 Hz

Signal Track
Swip On Off

Center 2.350 00 GHz Span 80 MHz | ‘
#Res BW 1 MHz #VBW 10 Hz Sweep 6.238 s (601 ps)
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REPORT NO: 08U11724-2B DATE: JUNE 18, 2008
EUT: Wireless 802.11 b/g Embedded Module MODEL: RCM5450W, RCM5400W

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

w- Agilent 16:34:45 May 19, 2008 R T [Freg/Channel

Project: DBLI11724 Mkr1 2.483 9950 GHz Centor F
enter Freq

Ref 100 dBpY #Atten 0 (B 58.87 dBuv 5 49175000 GHz

#Peak

Log

10 Start Freq

dB/ 2.48350000 GHz

Offst

24.1

dB Stop Freq

. 2.A0000000 GHz

74.0

b CF Step
A 1.658000000 WHz

Lot Auto Ian)

Wi B2 Freq Offset
=3 FC 0.00000000 Hz

;Qun Signal Track
On Off

Swp

Center 2.491 750 0 GHz Span 16.5 MHz ‘
#Res BW 1 MHz Z#WBW 1 MHz Sweep 1 ms {601 pts)
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REPORT NO: 08U11724-2B DATE: JUNE 18, 2008
EUT: Wireless 802.11 b/g Embedded Module MODEL: RCM5450W, RCM5400W

HIGH CHANNEL RESTRICTED, AVG, HORIZ
e Agilent 16:35:21 May 19, 2008 R T |FregiChanngl

Project: 08U11724 Mki1 2.483 500 0 GHz Contor T
efter ~req

Ref 100 dBpY/ #Atten 0 B 39.85 dByv

ooy b en> e Y N 249175000 GHz

Log

10 Start Freqg
dB/ 248350000 GHz
Offst

2.1
dB Stop Freg

DI 2.80000000 GHz

54.0
dBpY CF Step
1.65000000 hHz
Loy Ma

v1os2 Freq Offset
53 FC 0.00000000 Hz

Signal Track

Swip On Off

Center 2491 750 0 GHz Span 16.5 MHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 1.287 s (601 ps)
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REPORT NO: 08U11724-2B DATE: JUNE 18, 2008
EUT: Wireless 802.11 b/g Embedded Module MODEL: RCM5450W, RCM5400W

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

- Agilent 16:29:10 May 19, 2008 F T |Freg/Channel

Project: DBLI11724 Mkr1 2.483 637 5 GHz Centor F
enter Freq

Ref 100 dBpY #Atten 0 (B 71.55 dBuv 5 49175000 GHz

#Peak

Log

10 Start Freq

dB/ 2.48350000 GHz

Offst

241§

dB Stop Freq

. 2.A0000000 GHz

74.0

BV CF Step
1.65000000 MHz

Lo Auto Ilan|

Wi B2 Freq Offset
=3 FC 0.00000000 Hz

;Qun Signal Track
On Off

Swp

Center 2.491 750 0 GHz Span 16.5 MHz ‘
#Res BW 1 MHz Z#WBW 1 MHz Sweep 1 ms {601 pts)
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REPORT NO: 08U11724-2B DATE: JUNE 18, 2008
EUT: Wireless 802.11 b/g Embedded Module MODEL: RCM5450W, RCM5400W

HIGH CHANNEL RESTRICTED, AVG, VERT
e Agilent 16:29:45 May 19, 2008 R T |FregiChanngl

Project: 08U11724 Mki1 2.483 500 0 GHz Contor T
efter ~req

Ref 100 dBpY/ #Atten 0 B 18.87 dByY

ooy b en> e RY N 249175000 GHz

Log

10 Start Freqg
dB/ 248350000 GHz
Offst

2.1
dB Stop Freg

DI 2.80000000 GHz

54.0
dBpY CF Step

1.65000000 MHz

Loy

v1os2 Freq Offset
53 FC 0.00000000 Hz

Signal Track

Swp On

Center 2491 750 0 GHz Span 16.5 MHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 1.287 s (601 ps)
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REPORT NO: 08U11724-2B DATE: JUNE 18, 2008
EUT: Wireless 802.11 b/g Embedded Module MODEL: RCM5450W, RCM5400W

HARMONICS AND SPURIOUS EMISSIONS

High Frequeney Measurement
Compliance Certification Services, Fremont Sm Chamber

Company: Digi Intetnational

Project # 08111724

Date: 519420028

Test Engineer: Tom Chen

Confiquration: EUT only

Mode: 20211 g Mode, T on L /M / H, 48Mbps

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26GHz Pre-amplifer25-4DGHz‘ Horn > 18GHz ‘ Limit ‘
| T60; S/N: 2238 @3m j | T34 HP 84498 j ‘ j | T125; ARA 18-26GHz; S/N:1007 j | FCC 15.209 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
f Dist i Read Pk iRead Avg.! AF : CL ;| Amp D Conr - i Peak Avg | PkLin : Avg Lim: Pk Mar : Aveg Mar Notes
GHz (1) dBuV dBuV | dB/m dB dBuV/m | dBuV/in | dBuVin ;| dBuVim dB dB (VIH)
Low Ch.2412 MHz:
4824 44.6 332 337 465 351 T4
7236 36.7 255 36.7 -34.] 478 366 T4

4824 3090 265 337 . - 459 323 T4
7236 365 250 36.7 -34. 47.6 36.1 T4

Mid Ch. 2437 MHz
4874

LR R

High Ch. 2462 MHz
4924
7386
4924
7386
No more signal found

mim e

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

CL  Cable Less HPF  High Pass Filter

Page 79 of 97

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: 08U11724-2B DATE: JUNE 18, 2008
EUT: Wireless 802.11 b/g Embedded Module MODEL: RCM5450W, RCM5400W

8.3. RECEIVER ABOVE 1 GHz

8.3.1. RX ABOVE 1 GHz FOR 20 MHz BANDWIDTH IN THE 2.4 GHz BAND

High Frequency Measurement
Compliance Certification Services, Fremont S Chamber

Company: Digi Intemational

Project #: 02011724

Date: 57192008

Test Engineer: Tom Chen
Configuration: EUT anly

Mode: 802.11 b Mode, X Mid CH

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

‘TGO: S/N: 2238 @3m j ‘m HP 84498 j | j j | RX RSS 210 j

Hi Frequency Cables

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

] REW=VBW=1MHz
. . ‘ B-5m Chamber j ‘ j ‘ . Average Measurements
RBEW=IMHz , VBW=10H=z

f Dist | Read Pk i Read Avg. . ! o Amp (D Cor i Peak Avg : PkLom AvgLion! Pk Mar | Avg Mar Notes
GHz {m) dBuV dBuV dB dBuVim | dBuV/m | dBuVim | dBuV/im dB dB {(V/H)
Mid Ch. 2437 MHz
1.140 487 203 - 409 214
1525 4446 264 - 387 204
404 255 ] - 434 285
515 315 . -38. 434 234
4446 255 - 388 19.7
403 255 .| - 432 284

No more signal found
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REPORT NO: 08U11724-2B
EUT: Wireless 802.11 b/g Embedded Module

DATE: JUNE 18, 2008
MODEL: RCM5450W, RCM5400W

8.4. WORST-CASE BELOW 1 GHz

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

‘ HORIZONTAL PLOT \

COMPLIRNCE

T = LagIngernG e a0, Inc
(Rl L
LG, TUE

Compliance Certification Services
47172 EBenicia sStresat

Framont, Ca 94538

Tel: (510 771-1000

Fax: (510) &&l-08%58

Datag: 4 Fila#: 08UL1724 .EMI
Lavd (dRuin)

Data: 05-20-2008 Timea: 10:57:33

o

FCLC CLASS-H

bt
Ipis

Trace: 2

Condition: FPCOC CLASS-B HORIZONTAL
Test Cperator:: Tom Chen

Projact #: : 08U11724

Company :
Configuration:: EUT only
Mode - : TX on
Targeat: : FOZ Class B

Raef Trace:

: Digi International Inc.

g Mode Mid cCh.
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REPORT NO: 08U11724-2B DATE: JUNE 18, 2008
EUT: Wireless 802.11 b/g Embedded Module MODEL: RCM5450W, RCM5400W

HORIZONTAL DATA

Limit ower
Factor Lewvel Line Limit Remark

de dBuv/m dBuv/m de

. %8 32.54 43,54 .98
A9 32,2 43 .54 L24
.82 36.35 46&6.00 EE
.36 34,47 4&.040 .E3
&.28 35.22 4&.04 .78
42 38.74 46.00 7.26
.56 440.03 4s5.04 .87

1
3
4
E
L)
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REPORT NO: 08U11724-2B
EUT: Wireless 802.11 b/g Embedded Module

DATE: JUNE 18, 2008
MODEL: RCM5450W, RCM5400W

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

‘ VERTICAL PLOT \

ACOMPLIANCE

='t Engineering sr ey e
FEL TR TR T
L LS,

Compliance Certification sServices
47173 EBenicia Strest

Framont, CA 24538

Tel: (E10) 771-10400

Fax: (510) A&81l-0B&8

Datag: 2 Fila#: 08UL1724 .EMI
Lovd (dARuTim)

Date: 05-20-2008 Tima: 10:44:58

ol

FCLC CLASS-H

’_

Traca: 1

Condition: PCOC CLASS-B VERTICARL
Test Cperator:: Tom Chen
Projaect #: : D8U11724
Company :
Configuration:: EUT oOnly

Raf Trace:

: Digi International Inc.

Mode - : TX on g Mode Mid Ch.

Target: : P22 Class B
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REPORT NO: 08U11724-2B DATE: JUNE 18, 2008
EUT: Wireless 802.11 b/g Embedded Module MODEL: RCM5450W, RCM5400W

VERTICAL DATA

Limit over
Factor Level Line Limit Remark

dE dBuv/m dBuv,/m dE

L1900 370321 40,04
oo 29,50 43 .54
LTl F32.82 46,04
3o 32.81 4c5.04
T.70  34.84 4s5.040
.28 35.05 45.00

s I} ]

om

1
3
4
]
&

Wt o
n oo o
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REPORT NO: 08U11724-2B DATE: JUNE 18, 2008
EUT: Wireless 802.11 b/g Embedded Module MODEL: RCM5450W, RCM5400W

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 toy 56 56 to 46
0.5-5 56 46
5-30 i) 50
" Decreases with the logarithm of the frequency.
TEST PROCEDURE
ANSI| C63.4
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REPORT NO: 08U11724-2B DATE: JUNE 18, 2008
EUT: Wireless 802.11 b/g Embedded Module MODEL: RCM5450W, RCM5400W

RESULTS

6 WORST EMISSIONS

CONDUCTED EMISSIONS DATA (115VAC 60Hz)

Freq. Reading Closs | Limit FCC B Margin Remark

(MHz) | PK (dBuV)| QP (dBuV) [AV (dBuV)| (dB) QP AV [QP (dB)|AV (dB)| L1/L2
0.20 51.86 -- 48.57 0.00 63.82 53.82 | -11.96 | -5.25 L1
0.78 35.55 -- 30.24 0.00 56.00 46.00 | -20.45 | -15.76 L1
3.53 37.65 -- 25.34 0.00 56.00 46.00 | -18.35 | -20.66 L1
0.20 50.80 -- 47.37 0.00 63.82 53.82 | -13.02 | -6.45 L2
0.79 37.69 -- 33.00 0.00 56.00 46.00 | -18.31 | -13.00 L2
0.99 37.29 -- 30.56 0.00 56.00 46.00 | -18.71 | -15.44 L2
6 Worst Data
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REPORT NO: 08U11724-2B DATE: JUNE 18, 2008
EUT: Wireless 802.11 b/g Embedded Module MODEL: RCM5450W, RCM5400W

LINE 1 RESULTS

.c,UMPLchE Compliance Certification Services

= it 47173 Eenicia Street
PRLTE REDRLED Framont, CA 24538
L Lo 2, T . )
Tel: (510} 771l-1040
Fax: (510} &ssl-0B88

Data@: 7 Filef: 08U11724 LZ.EMI Date: 05-20-2008 Time: 11:30:42

Lard (dBu
&0 2ol

CISPR CLASS-B

AVEHAGE

|
1

01502 0.s

i
f

L}

(Line Crnduciion)
Trace: & Faef Trace:

Condition: CISPR CLAES-B
Test Cperatcr:: Tom Chen
Projaect §: : 08U11724
Company : Digi Internaticnal
Configuration:: EUT only
Mode | : B02.11g Mid CH, TX
Targat: : FOC Clases E
Voltags: : 11E8VACD / AOHZ
: Line 1: pPeak (Blue) ; Awverage (3reen)
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REPORT NO: 08U11724-2B DATE: JUNE 18, 2008
EUT: Wireless 802.11 b/g Embedded Module MODEL: RCM5450W, RCM5400W

LINE 2 RESULTS

EUMH_IA"CE Compliance Caertification sarvices

;;lmm““:aw“”m 471732 EBenicia sStrest
L TR RLST Framont, CA 24538
(=18 0 . .

Tel: (510} 771-1000
Fax: (E1l0) &sl-0888

Datag: 14 Fileg¢: 08011724 LZ.EMI Date: 05-20-2008 Time: 11:4Z2:47

Lavrd {(dBu’
i 1 22

CISPR CLA

i

0150k o0&

|

L1

(Line Comndusticmn)
Traca: 12 Raef Trace:

Conditicn: CISPR CLASS-B
Test Cperator:: Tom Chean
rrojact #: : 08U11724
Jompany : : Digil International
Configuration:: EUT only
Mode : : B02.11g Mid CH, TX
Targat: : FOC Class E
Voltage: : 11EVAC / &0H=
: Line Z: Peak (Elue) ; Averags (3rean)
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REPORT NO: 08U11724-2B

EUT: Wireless 802.11 b/g Embedded Module

DATE: JUNE 18, 2008

MODEL: RCM5450W, RCM5400W

10.

FCC RULES

MAXIMUM PERMISSIBLE EXPOSURE

§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 PERMISSIELE EXPOSURE (MPE)
. Electric fiald Magnstic fisld o . . :
Frequency rangs Power dansity Avaraging time
{MHz) strength strength i eme) iminutzs)
(A} Limits for OccupationaliZontrellad Exposures
D330 e 614 1.63 *(100) G
3.0-30 . 18427 4.80F *{E00E=) [i]
30-200 . G1.4 0163 1.0 G
3001500 fraon G
1500—100,00 ] i
{E} Limits for General Population/Uncontrolled Exposure
D313 e 614 1.63 *(100) 20
TH=20 G245 2198 1807 20
TABLE 1—LIMITS FOR MAXIMUM PERMISSIELE EXPOSURE (MFE)—Continued
. Electric fisld Magnstic fiskd o . . .
Frequency rangs Power densit; Averaging time
T 5"3'1“‘?'}“ HI’;FI'_EW (riem®) (minuizs]
A0=200 e 2.5 0.073 0.2 20
3001500 TR0 20
1500100 1.0 20

f=frequency in MHz
* = Plans-wave equivalant power density

NoTE 1 T2 TaABLE 1: Oceupational/controlled limits apply in situations in which persons are exposed as a consequenca of thair
employment provided thoss persons are fulli,' aware of the pobential for exposure and can exerciee control 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 or she is made aware of the potential for exposure,

NOTE 2 TO TABLE 1. General populationfuncontrolled exposures apply in situations in which the general public may be ex-
posed, orin which persons that are exposed as a conssquence of their employment may not be fully awars of the potential for
axposura or can nol exerciss control over their exposurs.
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REPORT NO: 08U11724-2B DATE: JUNE 18, 2008
EUT: Wireless 802.11 b/g Embedded Module MODEL: RCM5450W, RCM5400W

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 Censity Time

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

0.003-1 280 219 6

1-10 280/ f 219 f 6

10-30 28 219/ f 6

20-3200 28 0.073 2" 6

3001 500 1.585f%% 0.0042f%5 F1150 6

1 50015 000 614 0.163 10 B
15 000-150 000 614 0.163 10 616 000 /f'2
150 000300 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™.
3. A magnetic field strength of T A/m corresponds to 1.257 microtesla (uT)
or 12.57 milligauss (mr).
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REPORT NO: 08U11724-2B DATE: JUNE 18, 2008
EUT: Wireless 802.11 b/g Embedded Module MODEL: RCM5450W, RCM5400W

CALCULATIONS

Given
E=Yv@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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REPORT NO: 08U11724-2B DATE: JUNE 18, 2008
EUT: Wireless 802.11 b/g Embedded Module MODEL: RCM5450W, RCM5400W

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

(MPE distance equals 20 cm)

Mode Band MPE Output | Antenna | FCC Power | IC Power
Distance | Power Gain Density Density
(cm) (dBm) (dBi) (mW/cm?2) | (W/im*2)
WLAN 24 GHz 20.0 20.33 2.00 0.03 0.34
Page 92 of 97
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.





