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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: RABBIT SEMICONDUCTOR
2900 SPAFFORD STREET
DAVIS, CA 95618, USA

EUT DESCRIPTION: WIRELESS 802.11B EMBEDDED MODULE
MODEL.: RCM4400W
SERIAL NUMBER: D31769
DATE TESTED: OCTOBER 3 - 4, 2007
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C and Subpart E No Non-Compliance Noted
RSS-210 Issue 7 Annex 8 and RSS-GEN Issue 2 No Non-Compliance Noted

Compliance Certification Services, Inc. tested the above equipment in accordance with the
requirements set forth in the above standards. 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 Compliance Certification Services and all revisions are
duly noted in the revisions section. Any alteration of this document not carried out by
Compliance Certification Services 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:
) /L/Z"

THU CHAN 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

Radiated Emission, 30 to 200 MHz +/- 3.3 dB
Radiated Emission, 200 to 1000 MHz +45/-2.9dB
Radiated Emission, 1000 to 2000 MHz +4.5/-2.9dB
Power Line Conducted Emission +/- 2.9 dB

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

5.1. DESCRIPTION OF EUT

EUT is a Wireless 802.11b Embedded Module operating in the frequency range 2400-

2483.5MHz.

The radio module is manufactured by Rabbit Semiconductor.

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)
2412 - 2462 802.11b 17.61 57.68

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

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

5.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was Dynamic C rev. 10.21

The test utility software used during testing was FCC_program_3.C

5.5. WORST-CASE CONFIGURATION AND MODE

The worst-case channel is determined as the channel with the highest output power at mid
channel 2437MHz.
The worst-case data rate for this channel is determined to be 2 Mb/s.
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

PERIPHERAL SUPPORT EQUIPMENT LIST
Description Manufacturer Model Serial Number FCCID
DC Power Supply Kaga Component Co. SP15U-0522T 02046 NA
Test Fixture Rabbit Semiconductor [20-175-0342A 27450 NA
Laptop Sony Vasio PCG-6B1L 3001990 DoC
AC adapter Sony PCGA-AC16V6 (147774951 DoC
/0 CABLES
/0 CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identical Type Type Length
Ports

1 AC 2 UsS 115V Un-shielded 2m NA

DC 2 DC Un-shielded 2m NA
3 RS-232 1 DB9 Un-shielded 5m Connected to Remote Laptop
TEST SETUP

The EUT is installed in a test fixture and is connected to a Laptop during the tests. Test software
exercised the radio module.
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SETUP DIAGRAM FOR TESTS

Remote Area

Test Fixture

3

EUT

Power Supply AC Adapter

115VAC 60Hz

Page 8 of 56

COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4031A
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: 07U11043-1
FCC ID: VCB-540d144

DATE: OCTOBER 22, 2007
IC: 7143A-540d144

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 Serial Number Cal Due
Antenna, Bilog 30 MHz ~ 2 Ghz Sunol Sciences JB1 A0022704 9/28/2008
Preamplifier, 1300 MHz Agilent / HP 8447D 1937A02062 9/26/2008
Antenna, Horn 1 ~ 18 GHz EMCO 3115 6717 4/15/2008
Preamplifier, 1 ~ 26.5 GHz Agilent / HP 8449B 3008A00931 9/26/2008
Spectrum Analyzer 3 Hz ~ 44 GHz Agilent / HP E4446A MY45300064 3/18/2008
EMI Receiver, 9 kHz ~ 2.9 GHz Agilent / HP 8542E 3942A00286 6/12/2008
RF Filter Section Agilent / HP 85420E 3705A00256 6/13/2008
Peak Power Meter Agilent / HP E4416A GB41291160 12/2/2007
Peak / Average Power Sensor Agilent E9327A US40440755 12/2/2007
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6.1.1. 6 dB BANDWIDTH

LIMIT

§15.247 (a) (2) For direct sequence systems, 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

802.11b Mode

Channel | Frequency | 6 dB Bandwidth | Minimum Limit | Margin
(MHz) (kHz) (kHz) (kHz)
Low 2412 7500 500 7000
Middle 2437 7580 500 7080
High 2462 7500 500 7000

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

RESULTS

No non-compliance noted:
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6 DB BANDWIDTH (802.11b MODE)

6 DB BANDWIDTH LOW CH (802.11b mode)
Agilent 19:43:33 Jun 20, 2007 IFrequhanneI

Center Freq
2.41200000 GHz

Start Frag
2 38700000 GHz

Stop Freqg
243700000 GHz

CF Step

| e
| wfru.fl l.‘.w 500000000 MHz

!
LUy Auto Mian

1 I
/ L‘"H“ﬂ-"-r‘n"*“l"‘-
Freq Offset
0.00000000 Hz

Signal Track
On Off

Span 50 MHz
#VBW 300 kHz #Sweep 100 ms {601 pts)
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6 DB BANDWIDTH MID CH (802.11b mode)

Jun 20, 2007

|Ref 20 dBm
| #Feak

Atten 20 dB

| Center 2.437 00 GHz
|#Res BW 100 kH

#VBW 300 kHz

i

T
I‘u.;n.‘-h' l"|| [ "
Y
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#Sweep 100 ms (601 pis)

IFrquChanneI

Center Freq
2 43700000 GHz

Start Freqg
2. 41200000 GHz

Stop Freg
2 45200000 GHz

CF Step
500000000 MHz
Auto Man|

i,
‘T'p.-.u,,a..-lm‘,
Freq Offset
0.00000000 Hz

Signal Track
Cin off

Span 50 MHz
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6 DB BANDWIDTH HIGH CH (802.11b mode)
IFrequhanneI

. Center Freq
Atten 20 dB 2 45200000 GHz

Start Frag
2 43700000 GHz

Stop Freg
248700000 GHz

CF Step
£.00000000 tHz
Auto han)

I
| ol
} LT
et T W ||‘,|r|" .JLH -

L -

f
n |
apt
[JJ._J'| ["J LA . I
A

Freq Offset
0.00000000 Hz

Signal Track
On Of

Span 50 MHz
#VBW 300 kHz Sweep 4.8 ms {601 pts)

Page 13 of 56

COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4031A
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: 07U11043-1 DATE: OCTOBER 22, 2007
FCC ID: VCB-540d144 IC: 7143A-540d144

6.1.2. 99% BANDWIDTH

LIMIT

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

No non-compliance noted:

802.11b Mode

Channel | Frequency | 99% Bandwidth
(MHz) (MHz)
Low 2412 15.2968
Middle 2437 15.4904
High 2462 15.6705
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99% BANDWIDTH (802.11b MODE)

99% BANDWIDTH LOW CH (802.11b mode)

i Agilent 07:54:35 Oct 5, 2007

Ch Freg 2412 GHz
ipied Bandwidth

1043
|Ref 20.4 dBm
|#Samp

{Log

i e[ iy i
E e

Atten 20 dB

| Offs |r| h ll
;?:Ha‘ = Iﬂﬂklmw F"\\l\lf qu .
95 Wﬂr

%Center 2.412 00 GHz

5#39.5 BW 300 kHz

| Occupied Bandwidth
z 15.2968 MHz

H#VBW 1 MHz
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Sweep 20 ms (601 pts)

Measure

Meas Off

Multi Carrier
Span 50 MHz

FPower Stat
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99% BANDWIDTH MID CH (802.11b mode)

- Agllent 07:55:25 Oct &, 2007 R T [FregiChannel

5 ChFreq 2437 GHz e
| 243700000 GHz
| occupied Bandvidt I

Start Freqg
241200000 GHz

Atten 20 dB

> \mﬂ“’ﬂm.‘1lrﬂ‘"h‘ T.Hf VIJ]PFHI{Ihlllg’I"'-it <«

||.'|1 “om‘ilf“kﬁ i ” Auto
H | "' ’1 Pr-ﬁwm'ﬂf

Stop Freg
2 45200000 GHz

w«n+,-r-'\'ﬂff“‘\‘"*\"““”*{ﬁ’J

| Center 2.437 00 GHz Span 50 MHz [[REEEE e
#Res BW 300 kHz #VBW 1 MHz Sweep 20 ms (601 pis)  |[E—

i Signal Track
| Occupied Bandwidth Ignal frac

15.4904 MHz

rar i

5.00000000 MHz |

Freq Offset
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99% BANDWIDTH HIGH CH (802.11b mode)

?Freqa’ChanneI

| Ch Freq 2.462 GHz Trig  Free
| Occupied Bandwidth 1 |

Start Freg
2 43700000 GHz

Atten 20 dB

R wmer""ﬂwr""'w‘m .

2.48700000 GHz

| Imﬂmn,ﬂi'['ﬂl H ! \J,.J[ f
;dB T\F}.'Ww i h m
%Center 2.462 00 GHz Span 50 MHz
EI#.I.les BW 300 kHz H#VBW 1 MHz Sweep 20 ms (601 pts)

| Occupied Bandwidth
? 15.6705 MHz

h"'[.» m.-vr’l,ﬂww"l\"""T h

0.00000000 Hz
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HT"ITT‘UW Freq Offset |

|

Center Freq |
2 45200000 GHz i

1

Stop Freqg

5.00000000 MHz
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6.1.3. PEAK OUTPUT POWER

PEAK POWER LIMIT

§15.247 (b) The maximum peak output power of the intentional radiator shall not exceed the
following:

§15.247 (b) (3) For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz ,
and 5725-5850 MHz bands: 1 watt.

§15.247 (b) (3) For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz ,
and 5725-5850 MHz bands: 1 watt. As an alternative to a peak power measurement,
compliance with the one Watt limit can be based on a measurement of the maximum conducted
output power. Maximum Conducted Output Power is defined as the total transmit power
delivered to all antennas and antenna elements averaged across all symbols in the signaling
alphabet when the transmitter is operating at its maximum power control level. Power must be
summed across all antennas and antenna elements. The average must not include any time
intervals during which the transmitter is off or is transmitting at a reduced power level. If
multiple modes of operation are possible (e.g., alternative modulation methods), the maximum
conducted output power is the highest total transmit power occurring in any mode.

§15.247 (b) (4) (i) Systems operating in the 2400-2483.5 MHz band that are used exclusively
for fixed, point-to-point operations may employ transmitting antennas with directional gain
greater than 6 dBi provided the maximum peak output power of the intentional radiator is
reduced by 1 dB for every 3 dB that the directional gain of the antenna exceeds 6 dBi.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer and the analyzer’s internal channel
power integration function is used to integrate the power over a bandwidth greater than or equal
to the 99% bandwidth.
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RESULTS

The maximum antenna gain is 2 dBi for other than fixed, point-to-point operations, therefore the
limit is 30 dBm.

No non-compliance noted:

802.11b Mode

Channel | Frequency | Peak Power Limit Margin
(MHz) (dBm) (dBm) (dB)

Low 2412 17.38 30 -12.62
Middle 2437 17.61 30 -12.39
High 2462 16.88 30 -13.12
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OUTPUT POWER (802.11b MODE)

PEAK POWER LOW CH (802.11b mode)

- Agilent 18:20:89 Oct 3, 2007 Measure

Ch Freg 2 412 GHz Trig  Free Ieas Off

Channel Power

Channel Power

Occupied BW

tulti Carrier

Span 25.5 MHz
VBW 3 MHz Sweep 20 ms (601 pts)

Fower Stat ;

17.38 dBm /17.0000 MHz -54.92 dBm/Hz

Agilent Technalogies
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PEAK POWER MID CH (802.11b mode)

- Agilent 16:24:59 Oct 3, 2007 hMeasure

Ch Freg 2437 GHz

Trig  Free hleas Off
. Channel Power

Channel Power

Occupied BWY

| hlulti Carrier
| Start 2.424 250 0 GHz

Stop 2.449 750 0 GHz
E#Res BW 1 MHz VBW 3 MHz

Sweep 20 ms (601 pts)

Fovier Stat i

17.61 dBm /17.0000 MHz -54.70 dBm/Hz
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PEAK POWER HIGH CH (802.11b mode)

i Weasure

Ch Freg 2462 GHz Trig  Free

| Channel Power

Channel Paoiwer

Dccupied BWY

Multi Carrier

éCenter 2.462 000 0 GHz Span 25.5 MHz
{#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts)

Power Stat i
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6.1.4. AVERAGE POWER

AVERAGE POWER LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

No non-compliance noted:

The cable assembly insertion loss of 10.5dB (including 10.dB pad and 0.5 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

802.11b Mode

Channel | Frequency Power
(MHz) (dBm)
Low 2412 13.93
Middle 2437 14.15
High 2462 13.46
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REPORT NO: 07U11043-1 DATE: OCTOBER 22, 2007
FCC ID: VCB-540d144 IC: 7143A-540d144

6.1.5. PEAK POWER SPECTRAL DENSITY

LIMIT

§15.247 (d) For direct sequence systems, the peak power spectral density conducted from the
intentional radiator to the antenna shall not be greater than 8 dBm in any 3 kHz band during any
time interval of continuous transmission.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer, the maximum level in a 3 kHz
bandwidth is measured with the spectrum analyzer using RBW = 3 kHz and VBW > 3 kHz,
sweep time = span / 3 kHz, and video averaging is turned off. The PPSD is the highest level
found across the emission in any 3 kHz band.

RESULTS
No non-compliance noted:

802.11b Mode
Channel | Frequency | PPSD Limit Margin
(MHz) (dBm) (dBm) (dB)

Low 2412 4.01 8 -3.99
Middle 2437 -8.84 8 -16.84
High 2462 -9.55 8 -17.55
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FCC ID: VCB-540d144

DATE: OCTOBER 22, 2007
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PEAK POWER SPECTRAL DENSITY (802.11b MODE)

PPSD LOW CH (802.11b mode)

Agilenf 16:44:56 Oct 3, 2007

110
| Ref 20 dBm

Atten 20 dB

#VBW 10 kHz

Rl
Mkr1 2.412 986 4 GHz
4.01 dBm

2.41285000 GHz

el o

3

Auta

0

On

Span 300 kHz '
#Sweep 100 s (601 pts)
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REPORT NO: 07U11043-1

DATE: OCTOBER 22, 2007
FCC ID: VCB-540d144

IC: 7143A-540d144

PPSD MID CH (802.11b mode)
4 i B:57:11 Oct3, 2007 B |FrequhanneI

Mkr1 2.437 486 4 GHz Contor F
anter =req
Atten 20 dB 8.84 dBm 5 4570000 Gl

Start Freqg
243735000 GHz

Stop Freg
2.43765000 GHz

CF Step
30.0000000 kHz
Auto Man|

Freq Offset
0.00000000 Hz

Signal Track
Cn Oiff

Span 300 kHz
HVBW 10 kHz #Sweep 100 s (601 pts)
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REPORT NO: 07U11043-1 DATE: OCTOBER 22, 2007
FCC ID: VCB-540d144 IC: 7143A-540d144

PPSD HIGH CH (802.11b mode)

Atten 20 dB 9.55 dBm

Clear YWrite

e Hold

lin Hold

Span 300 kHz '
#VBW 10 kHz #Sweep 100 s (601 pts)
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REPORT NO: 07U11043-1 DATE: OCTOBER 22, 2007
FCC ID: VCB-540d144 IC: 7143A-540d144

6.1.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

§15.247 (c) In any 100 kHz bandwidth outside the frequency band in which the spread spectrum
intentional radiator is operating, the radio frequency power that is produced by the intentional
radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that
contains the highest level of the desired power, based on either an RF conducted or a radiated
measurement. Attenuation below the general limits specified in §15.209(a) is not required. In
addition, radiated emissions which fall in the restricted bands, as defined in§15.205(a), must
also comply with the radiated emission limits specified in §15.209(a) (see §15.205(c)).

Conducted 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.

RESULTS

No non-compliance noted:
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SPURIOUS EMISSIONS, LOW CHANNEL (802.11b MODE)

LOW CH BANDEDGE (802.11b mode)

A
110
| Ref 20 dBm

ilenf 17:25:08 O

4

i
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s R :

| Center 2.400 00 GHz
|#Res BW 100 kHz

ct 3, 2007

Atten 20 dB
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'.'uh'p‘ " Ih,iw. I|
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/
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Mkr1 2.403 42 GHz
-16.37 dBm
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Span 50 MHz

VBW 300 kHz #Sweep 19.36 ms (601 pis)
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LOW CH SPURIOUS (802.11b mode)
3 i 7:28:33 Oct 3, 2007 [ alR Peak Search

Mkr1 2.419 GHz
Atten 20 dB 1.65 dBm Mext Peal

Mext Pk Right
Mext Pk Left
Min Search

Pk-Pk Search

A
My ,MMMMWW“MWMWM
e Mkr © CF

hore
10f2

| Start 30 MHz Stop 26.00 GHz |
|#Res BW 100 kH VBW 300 kHz Sweep 2.482 s (1001 pts)
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SPURIOUS EMISSIONS, MID CHANNEL (802.11b MODE)

MID CH REFERENCE (802.11b mode)
. ilenf 17:32:25 Oct 3, 2007 e |FrequhanneI

110 Mkr1 2.437 50 GHz Contor F
enter Freq
| Ref 20 dBm Atten 20 dB 3.85 dBm 5 AR700000 GHa

> Start Freq
1 ﬂdu.]atmllﬁmluum 2.41200000 GHz

1| i ar
1iIJ\J "ul | JI' h"'|‘, Stop Freq
—,}J—I".— 2 45200000 GHz
! CF Step
500000000 MHz

|
N l,le" 1"4.11,‘ / A Auto Man
N

i ! “ ' Freq Offset
| J 0.00000000 Hz
| H‘IJM%'I |
rt(f):

;Fﬁ'?un Center Signal Track

iswp [2.437000000 GHz off

| Center 2.437 00 GHz

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

Sweep 4.8 ms (1001 pts)
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MID CH SPURIOUS (802.11b mode)
3 i 733258 Oct 3, 2007 [ alR Peak Search

Mkr1 2.419 GHz
Atten 20 dB 3.90 dBm Mext Peal

Mext Pk Right
MNext Pk Left
Min Search
Fk-Fk Search

" N"‘IWM*"‘W WWWNMJ'
Mir @ CF

hore
10f2

| Start 30 MHz Stop 26.000 GHz |
|#Res BW 100 kH VBW 300 kHz Sweep 2.482 s (1001 pts)
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SPURIOUS EMISSIONS, HIGH CHANNEL (802.11b MODE)

HIGH CH BANDEDGE (802.11b mode)
. ilenf 17:36:43 Oct 3, 2007 (e Warker

110 Mkr1 2.470 60 GHz

| Ref 20 dBm Atten 20 dB BUECRLL I elect Marker

g

Maormal

Delta

Delta Pair
[Tracking Ref)
Ref

Span Pair

Span Center

[» e
A '\Jx"“'“wm‘..-hh;%h‘hwwu
off

| Start 2.458 50 GHz Stop 2.508 50 GHz
|#Res BW 1100 kHz VBW 300 kHz Sweep 4.8 ms (1001 pts)
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HIGH CH SPURIOUS (802.11b mode)
3 i 73748 Oct 3, 2007 [ alR Peak Search

Mkr1 2.471 GHz
Atten 20 dB 3.03 dBm Mext Peal

Mext Pk Right
MNext Pk Left
Min Search
Fk-Fk Search

Mir @ CF

hore
10f2

| Start 30 MHz Stop 26.000 GHz |
|#Res BW 100 kH VBW 300 kHz Sweep 2.482 s (1001 pts)
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REPORT NO: 07U11043-1

FCC ID: VCB-540d144

DATE: OCTOBER 22, 2007
IC: 7143A-540d144

7. RADIATED TEST RESULTS

71. 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/im)at3 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: 07U11043-1 DATE: OCTOBER 22, 2007
FCC ID: VCB-540d144 IC: 7143A-540d144

7.1.1. TRANSMITTER ABOVE 1 GHz FOR 802.11b MODE IN THE 2.4 GHz
BAND

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
i Agilent 15:10:42 Oct 3, 2007 FE T | PeakSearch

Mkr1 2.342 13 GHz
#Atten 0 dB 59.39 dBpv MNext Peak

Next Pk Right

Mext Pk Left

1

NLE Y WAL E VR <'J4'~«‘-,.-.-‘-".‘-4"W1‘-'-""?M-‘"-"‘\‘-"'*"-f"-""\—"rf-""‘."'\'v s rertedlibpd L d i Sl _fm e bite i ttn .
* Min Search

Pk-Pk Search

tlkr @ CE

hWore
1 0f2

éStari 2310 00 GHz Stop 2.390 00 GHz
|#Res BW 1 MHz HVBW 1 MHz Sweep 1 ms (601 pts)
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LOW CHANNEL RESTRICTED, AVG, HORIZ
3 i £:11:48 Oct 3, 2007 [ alR Peak Search
Mkr1 2.385 60 GHz

|Ref 107 dBpv/ #Atten 0 dB 47.33 dBpY ext Pealk
| #Peak

Mext Pk Right

Mext Pk Left

Min Search

Pk-Pk Search

Mir @ CF

hore
10f2

;Stan 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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RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

Agilent 15:31:42 Oct 3, 2007 (e Peak Search

110 Mkr1 238373 G
| Ref 107 dBpY #Atten 0 dB 60.00 dBpv Mext Peak

MNext Pk Right

Mext Pk Left

Y 2
1 "“F,J.....,,-‘.',.'.ﬂbw\k,n THS TR RTRCE i )..Iuuﬂ‘—‘.v.\',,n\’h\i.ﬂ-u-ﬁ"‘*f\'t‘- et AL \‘<"~"~¢-4".-‘-1‘|‘\.-“' vy Min Search
Fk-Fk Search

Mlr @ CE

hore

gStart 2.310 00 GHz Stop 2.390 00 GHz 10f2

|#Res BW 1 MHz HVBW 1 MHz Sweep 1 ms 601 pts)
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LOW CHANNEL RESTRICTED, AVG, VERT
3 i £:32:40 Oct 3, 2007 [ alR Peak Search
Mkr1 2.385 60 GHz

|Ref 107 dBp/ #Atten 0 dB 49.30 dBpY ext Pealk
| #Peak

Mext Pk Right

Mext Pk Left

Min Search

Pk-Pk Search

Mir @ CF

hore
10f2

| Start 2.310 00 GHz Stop 2.390 00 GHz
|#Res BW 1 MH #VBW 10 Hz Sweep 6.238 s (501 pis)
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RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

ilenf 15:20:28 Oct 3, 2007 B

110 Mkr1 2.490 677 G
| Ref 107 dBpY #Atten 0 dB 60.60 dByv

1

$

B LW g o LYW WU R S UEVEVIEL Ve | DU PIN P TR PYVHLIE SG D WREN, UL TP AL LT W ST R Ant B

Stop 2.500 000 GHz
HVBW 1 MHz Sweep 1 ms 601 pts)
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HIGH CHANNEL RESTRICTED, AVG, HORIZ
3 i 51928 Oct 3, 2007 [ alR i Peak Search

Mkr1 2.484 077 GHz
|Ref 107 dBp/ #Atten 0 dB 47.43 dBpY ext Pealk
| #Peak
Mext Pk Right
Mext Pk Left
Min Search

Pk-Pk Search

Mir @ CF

hore
10f2

;Stan 2.483 500 GHz Stop 2.500 000 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

ilenf 15:25:13 Oct 3, 2007 B

110 Mkr1 2.484 2975 G
| Ref 107 dBpY #Atten 0 dB 60.29 dByv

1

u-'--‘1J?r.-h'.-J.-\flp'-.,-Jr!n-.4-'u_.'..-.-\*-'1'r_.«‘-,-"lr-‘-y‘.,,.fr».._.4.,-J-.I".‘-.-1J.v,;_4.;u-‘.--.,,,'.~.\,-'-r..-L.I.-.d..sn\-<.‘.,_A‘t.w_r.«,<-J-..,‘A-.;.,#,..J,.-.-..r‘«_..mu..,,‘

éStan 2.483 500 0 GHz Stop 2.500 000 0 GHz
|#Res BW 1 MHz HVBW 1 MHz Sweep 1 ms 601 pts)
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HIGH CHANNEL RESTRICTED, AVG, VERT
3 i 82525 Oct 3, 2007 [ alR Peak Search
Mkr1 2.483 527 5 GHz

|Ref 107 dBp/ #Atten 0 dB 47.57 dBpY ext Pealk
| #Peak

Mext Pk Right

Mext Pk Left

Min Search

Pk-Pk Search

Mir @ CF

hore
10f2

;Stan 2.483 500 0 GHz Stop 2.500 000 0 GHz ~
| #VBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 07U11043-1 DATE: OCTOBER 22, 2007
FCC ID: VCB-540d144 IC: 7143A-540d144

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

Company: Rabbit Jemiconductor
Project # 07011043

Date: 10/3/2007

Test Engineer: TomChen
Configuration: EUT only

Mode: T

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer1-25GHz‘ Pre-amplifer 26 40GHz Horn > 18GHz ‘ Limit ‘

| T73; S/N: 6717 @3m j | T144 Miteq 3003A00931j ‘ j ‘ j | FCC 15.209 j

Hi Frequency Cables

2 foot cable ‘ 3 foot cable 12 foot cable ‘ HPF ‘ Reject Filter Peak Measurements
RBW=VEW=1MHz

. | v ‘ ASm Chamber ﬂ ‘ j R_001 . Average Measurements
REW=1MHz ; VBW=I10Hz
f Dist : Read Pk :Read Avg.: AF { CL ; Amp |D Comrr Fltr ; Peak Ave | Pk Lim ; Ave Lim | Pk Mar ;| Ave Mar Notes
GHz (1) dBuV dBuV dBm: dB dB dB dB | dBuV/n i dBuVin  dBuV/m | dBuV/im dB dB (VIH)
Low Ch

4824 30 418 345 333 : 69 00 0o 455 382 T4 54 - - v
4824 30 382 203 333 : 69 00 0o 419 330 T4 54 - - H

Mid CH
4874
4874

Hi CH
4924
4924

Rev. 4127
Tote: No ether emissions were d d ahove the system noise floor.

f Measurement Frequency Amp  Preamp Gain AvgLim  Average Field Strength Limit
Dist  Dustance to Antenna D Corr Distance Correct to 3 tneters Pl Lim  Peal Field Strength Lirmit
Eead Analyzer Reading Awg Avwerage Field Strength @ 3 m Awg War Wargm vs. Average Lonit
AT Antenna Factor Peak  Calculated Peak Field Strength Pk Mar Margin vs. Peak Limit

CL  Cable Loss HPF  High Pass Filter
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REPORT NO: 07U11043-1 DATE: OCTOBER 22, 2007
FCC ID: VCB-540d144 IC: 7143A-540d144

7.2. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

BUMPLchE Compliance Certification services

L e e 47173 EBenicia Streat
LT TR G Framont, Ca 24528
L LS R, h )
Tel: (E13) 771-1040

Fax: (510) &&l-08582

Datag: 11 Fila#: 07ullo4d3.emi Date: 10-04-2007 Time: 11:18:22
_ Lovd (ARuVim)

£

e

,Iﬁqu'“\ﬂﬁrh | / Jpod

Traca: 10 Faf Trace:

Condition: FCOO CLASS-B HORIZONTARL

Tezt Operatcr:: Tom Chen

Projaect #: : D7UL10432

Company : : Rabkit sSemiconductor

Model : : RCM4400W

Dezcription: : Wireless 802.11k Embadded module
Configuraticon:: EUT only

Mode - : TX Mid CH

Target: : FCOC Clase B

Raad
Frag Level Leval REemark

MHZ dEuvV dPuv,/m

216.240 53.35 38,86
313.240 50.80 328.89
587.480 35.61 324.4:2
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REPORT NO: 07U11043-1
FCC ID: VCB-540d144
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SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, VERTICAL)

VERTICAL PLOT

COMPLIANCE

= ENGINEER NG S6riEn, ine
HELAT LR T
L, T

Compliance Certification Services
47172 Benicia Strest

Framont, Ca 24538

Tel: (510} 771-1000

Fax: (510} &&1-0838

Datag: 2 Fila#: 07ullo4a.emi

_ Levd (ABu¥hm)

&

Date: 10-04-Z007 Time: 11:0%:406&

1

i L= =
r L=

e,

1 =

(A
A

Tracea: o

CZonditicon: FCOC CLASS-B VERTICAL
Test COperator:: Tom Chen
Projact #: : O7UL1043
Company :
Model :
Descripticn:
Configuraticon:: EUT only
Mode : TX Mid CH
Targat: : FCC Class E

: RCM4400W

Raad

Level Lewval

: Rabbit Semiconductor

Raef Trace:

: Wireless 502.11k Embedded module

Remark

dEuv dBuv,/m

Ee.30 39.05
E5.04 40,12
E6.61 327.28
Q.88 35.93
El.7% 32&.50
47.57 3L.E&6
36.45 35,26

=1 @ W Wk
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REPORT NO: 07U11043-1

FCC ID: VCB-540d144

DATE: OCTOBER 22, 2007
IC: 7143A-540d144

7.3.

RECEIVER ABOVE 1 GHz

High Frequency Measuwrement

Compliance Certification Services, Fremont Sm Chamber

(Company:
Project #:

Date:

Test Engineer:

Configuration:

Mode:

Rabbit Semiconductor

07011043

10/3/2007

Tom Chen
EUT only

R CHé

Test Equipment:

Horn 1-18GHz

Pre-amplifer 1-26GHz ‘

Pre-amplifer 26 40GHz

Horn > 18GHz

‘ Limit ‘

Hi Frequency Cables

| T73; S/N: 6717 @3m j | T144 Miteq 3008400931 j |

B

12 foot cable ‘

j ‘ RX RSS 210 j

Peak Measurements

2 foot cable ‘ 3 foot cable HPF ‘ Reject Filter
| REW=VBW=1MHz
| . ’—;| ‘ AS5m Chamber j ‘ j ’—L| Average Measurements
REW=1MHz , VEW=10Hz
f Dist ; Read Pk Read Avg.! AF | CL ; Amp (D Cowr! Flo ; Peak Avg Pk Lim | Avg Lim | Pk Mar | Avg Mar Notes
GHz (m) dBuV dBuV dB/m: dB dB dB dB | dBuV/m | dBuV/m : dBuV/m | dBuV/im dB dB (ViH)
1.144 30 48.7 414 243 32 303 0.0 1f1] 360 200 74 54 -37.1 -24.1 ¥
"l 875 an 502 43.1 270 4.1 -38.2 0n on 43.0 359 74 54 -31.0 -18.1 v
"1 144 30 48.1 406 243 32 -393 00 1f1] 363 288 74 54 377 <252 H
1.188 30 488 413 245 32 -302 00 o0 373 208 74 54 -36.7 -242 H
f Measurement Frecuency Amp  Preamp Gain AvgLim  Awverage Field Strength Limut
Dist  Distance to Antenna D Corr Distance Correct to 3 meters PkLim  Peak Field Strength Limit
Fead Analyzer Reading Avg Awerage Field Strength @ 3 m Ayg Mar MMargin vs. Average Lirnit
AF  Antenna Factor Peak  Calculated Peak Field Strength Pk Mar IMargm vs. Peak Lt
CL  Cable Loss HPF  High Pass Filter
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REPORT NO: 07U11043-1 DATE: OCTOBER 22, 2007
FCC ID: VCB-540d144 IC: 7143A-540d144

8. 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 A6
5-30 i) 50
" Decreases with the logarithm of the frequency.
TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.4.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS
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REPORT NO: 07U11043-1 DATE: OCTOBER 22, 2007
FCC ID: VCB-540d144 IC: 7143A-540d144

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
0.18 49.25 -- 34.81 0.00 64.44 54.44 | -15.19 | -19.63 L1
0.22 45.81 -- 26.39 0.00 62.86 52.86 -17.05 | -26.47 L1
20.27 47.50 -- 32.32 0.00 60.00 50.00 -12.50 | -17.68 L1
0.15 47.88 -- 10.31 0.00 66.00 56.00 -18.12 | -45.69 L2
0.18 50.20 -- 24.10 0.00 64.67 54.67 -14.47 | -30.57 L2
20.27 46.14 -- 31.75 0.00 60.00 50.00 -13.86 | -18.25 L2
6 Worst Data
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LINE 1 RESULTS

BUMH_IAHGE Compliance Certification Services

o i Ce e bt 47173 EBenicia Strest
PR LR T Fremont, CA 54538
LGN, TUS i X

Tel: (510} 771-1000
Fax: (510} &&8l-08358

Datag: 7 Fila$: 07011042 LC.EMI Date: 0&8-20-2007 Time: 09:13:52
Lavrd {dBu’
20 23

CISPR CLASS-B

A?ETAEE

vy
I

0.150.2 A 1

-10

(Line Comnduticog
Traca: S Raf Trace:

CZondition: CISPR CLASS-B
Test Cperator:: Tom Chen
Project #: : 07UL10432
Company s : Rabkit Semiconductor
Configuration:: EUT alone
Mode : T
Targeat: : FOC Class= B
Voltage : 115 VAZ J &0 HE
: Ll: Peak (Blues) Average
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LINE 2 RESULTS

Compliance Certification sSarvices
o s kel e 47173 Benicia Strest
PO T TR T Freamont, CA 54538
LL SR, . )
Tel: (E10) 771-1000
Fax: (510} A&l-08358

Datag: 14 File#: 07011042 LZ.EMI Date: 0&5-20-2007 Time: 09:34:55
Laovrd (dBu
0 i

CISPR CLASS-B

A?ETAEE

\ﬂﬂmw

I "UN,,

FEaf Trace:

Condition: CISPRE CLASS-B
Test COperator:: Tom Chen
Projact §#: : 070110432
CJompany : : Rabkit Semiconductor
Configuration:: EUT Alonsa
Mode : THE
Targst: : FoC Clas= E
Voltagsa : 115 VAC J &0 HEZ
: Lz : Peak (Blua) Average (3resan)
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9. SETUP PHOTOS

ANTENNA PORT CONDUCTED RF MEASUREMENT SETUP

| ANTENNA PORT CONDUCTED PHOTO |
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RADIATED RF MEASUREMENT SETUP

RADIATED FRONT PHOTO
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RADIATED BACK PHOTO
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POWERLINE CONDUCTED EMISSIONS MEASUREMENT SETUP

LINE CONDUCTED FRONT PHOTO
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LINE CONDUCTED BACK PHOTO

END OF REPORT
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