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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: MICROCHIP TECHNOLOGY, INC.
2355 West Chandler Blvd
Chandler, AZ 85224-6199, USA

EUT DESCRIPTION: 802.11b/g RADIO CARD- 4 TYPES OF ANTENNAS (INTEGRAL,
DIPOLE, PCBA, AND PIFA)
FCC MODELS: MRF24WGOMAMB
IC MODELS: MRF24WGOMA, MRF24WGOMB
SERIAL NUMBER: INT. ANT. #3 (INTEGRAL ANTENNA) AND EXT. ANT. #2 (ALL
OTHER ANTENNAS AND ANTENNA PORT)
DATE TESTED: JUNE 06 to 14, 2012
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-210 Issue 8 Annex 8 Pass
INDUSTRY CANADA RSS-GEN Issue 3 Pass

Compliance Certification Services (UL CCS) tested the above equipment in accordance with the
requirements set forth in the above standards. All indications of Pass/Fail in this report are
opinions expressed by UL CCS based on interpretations and/or observations of test results.
Measurement Uncertainties were not taken into account and are published for informational
purposes only. 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 UL CCS and all revisions are duly noted in the revisions
section. Any alteration of this document not carried out by UL CCS will constitute fraud and
shall nullify the document. This report must not be used by the client to claim product
certification, approval, or endorsement by NVLAP, NIST, any agency of the Federal
Government, or any agency of any government.

Approved & Released For UL CCS By: Tested By:
e G
TIM LEE DOUG ANDERSON
STAFF ENGINEER EMC ENGINEER
UL CCS UL CCS
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.10-2009,
FCC CFR 47 Part 2, FCC CFR 47 Part 15, RSS-GEN Issue 3, and RSS-210 Issue 8.

3. FACILITIES AND ACCREDITATION

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

UL 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
4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

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

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 3.52dB
Radiated Disturbance, 30 to 1000 MHz 4,94 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 an 802.11b/g transceiver module.

The radio module is manufactured by Microchip Technology, Inc..

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 18.17 65.61
2412 - 2462 802.11g 25.94 392.64
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes four antenna types:

Antenna Information

Type Manufacturer Model Number Peak Gain (dBi)
Integral Microchip Technology, Inc N/A 0

Dipole Aristotle Enterprises, Inc RFA-02-C2M2-D034 2

PCBA Aristotle Enterprises, Inc RFA-02-P05-D034 2

PIFA Aristotle Enterprises, Inc RFA-02-G03-D034 0

5.4. SOFTWARE AND FIRMWARE

The EUT firmware and test utility software used during testing was A2Debugger(0428).bin.
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5.5. WORST-CASE CONFIGURATION AND MODE
Radiated emission and power line conducted emission were performed with the EUT set to
transmit at the channel with highest output power as worst-case scenario.

For three of the four antenna types the fundamental of the EUT was investigated in three
orthogonal orientations X, Y and Z. It was determined that the following orientations were the
worst-case orientations and all subsequent final radiated testing was performed with the EUT in
these orientations:

Z-Orientation
Y-Orientation
Z-Orientation
Y-Orientation

Integral Antenna
Dipole Antenna
PCBA Antenna
PIFA Antenna

The worst-case orientation for the dipole was assumed to be the Y-orientation, so it was the one
antenna type not investigated.

Based on the manufacturer’s attestation that the nominal output power is reduced as the data
rate increases, the data rates tested represent the highest power and worst-case with respect to
EMC performance.

802.11b mode: 1 Mbps
802.11g mode: 6 Mbps

5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer Model Serial Number FCCID
AC Adapter 1 (EUT/LC) | Touch Electronics SAO06NO05-V R00043400345 DoC
Test Fixture Microchip EN- N/A N/A
Technology, Inc. |MRF24GOMA/MB-
Notebook PC Lenovo Type 7658-RUU | L3-K1332 08/04 DoC
AC Adapter 2 (PC) Lenovo 92P1109 115S92P1109Z1ZB DoC
TZ6A782D
USB to RS-232 Adapter National USB-232 TOX001A0 N/A
Instruments
USB to SPI Adapter Total Phase Aardvark 12C/SPI 2237-445909 N/A
Fast Ethernet Switch Netgear FS605 V2 01055 DoC
AC Adapter 3 (Switch) Netgear DV-07580S-B25 01057 DoC
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I/O CABLES

Antenna Port and WLAN Radiated Emissions:

1/0 Cable List
Cable Port # of identical | Connector| Cable Type Cable Remarks
No ports Type Length (m)
1 AC Power (PC) 1 3-Prong |Un-Shielded 95cm
2 |DCPower (EUT) 1 Barrel Un-Shielded 1.1m
3 DC Power (PC) 1 Barrel Un-Shielded 1.75m
4 RS-232 1 DB-9 Shielded 3.8m
5 SPI 1 10 Pin DIP [Un-Shielded 1.9m
6 RF In/Out 1 U.FL Shielded 30cm PCBA and PIFA /
Not Used for
Integral Antenna
6 RF In/Out 1 SMA Shielded 1.0m Dipole / Not Used
for Integral
Antenna
30-1000 MHz Worst-Case Radiated Emissions:
1/0 Cable List
Cable Port # of identical [Connector| Cable Type Cable Remarks
No ports Type Length (m)
1 DC Power 1 Barrel |Un-Shielded 1.1m
2 RF In/Out 1 U.FL Shielded 30cm PCBA and PIFA /
Not Used for
Integral Antenna
2 RF In/Out 1 SMA Shielded 1.0m Dipole / Not Used
for Integral
Antenna
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AC Line Conducted Emissions (EUT with an External AC Adapter):

1/0 Cable List
Cable Port # of identical [Connector| Cable Type Cable Remarks
No ports Type Length (m)
1 AC Power 1 3-Prong |Un-Shielded 1.5m
2 DC Power 1 Barrel Un-Shielded 1.0m

TEST SETUP

The EUT is installed in a test fixture controlled by a host laptop computer during the tests. The
host laptop is removed during portions of the testing that was performed. Test software
exercised the radio card.
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SETUP DIAGRAMS FOR TESTS

Antenna Port and WLAN Radiated Emissions:

AC Mains

Batteries

Test

AC
Adapter
2

Fixture

EUT

6

Antenna
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30-1000 MHz Worst-Case Radiated Emissions:

Batteries

1

Test
Fixture

EUT

Antenna
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AC Line Conducted Emissions (EUT with an External AC Adapter):

AC Mains

AC
Adapter
1

Test
Fixture

EUT
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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
Spectrum Analyzer, 44 GHz | Agilent / HP E4446A C00986 [03/22/12(03/22/13
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C01012109/02/11|09/02/12
Antenna, Bilog, 30MHz-1 GHz| Sunol Sciences JB1 N/A 102/07/12]02/07/13
Preamplifier, 1300 MHz Agilent / HP 8447D C00885 |11/11/11|11/11/12
Antenna, Horn, 18 GHz EMCO 3115 C00945 [10/06/11|10/06/12
Antenna, Horn, 26.5 GHz ARA MWH-1826/B C00980 [07/28/11|07/28/12
Preamplifier, 26.5 GHz Agilent / HP 8449B C01052 [07/12/11{07/12/12

Reject Filter, 2.4-2.5 GHz Micro-Tronics BRM50702 N02685 CNR CNR
Power Meter Agilent / HP 437B N02778|08/11/10|08/11/12
EMI Test Receiver, 30 MHz R&S ESHS 20 N02396|08/19/11|08/19/13
LISN, 30 MHz FCC 50/250-25-2 C00626 |12/13/11]12/13/12
LISN, 10 kHz ~ 30 MHz Solar 8012-50-R-24-BNC | N02481|03/07/12|03/07/13
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7. ANTENNA PORT TEST RESULTS

7.1.

802.11b MODE IN THE 2.4 GHz BAND

7.1.1. 6dB 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

KDB 558074 D01 DTS Meas Guidance v01, dated 1/18/2012:
“Guidance for Performing Compliance Measurements on Digital Transmission Systems (DTS)
Operating Under §15.247.”

RESULTS
Channel Frequency 6 dB Bandwidth Minimum Limit
(MHZz) (MHz) (MH2z)
Low 2412 14.0830 0.5
Middle 2437 14.0830 0.5
High 2462 14.0830 0.5
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6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH
i Agilent 09.21.52 Jun 14,2012

R T

Freg/Channel

Project: 12014434
Ref 20 dBm

Atten 20 dB

A Mkrl 14,08 MHz
0.27 dB

#Feak

Center Freq
241200000 GHz
Start Frag
238700000 GHz
Stop Freq
243700000 GHz

CF Step

£.00000000 hHz
Auto hdan|

Center 2.412 00 GHz
#Res BW 150 kHz

#YBW 430 kHz

Span 50 MHz
#Sweep 20 ms (601 pts)

Freq Offset
000000000 Hz

Signal Track
On Off
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6 dB BANDWIDTH MID CH
- Agllent 10:32:53 Jun 14, 2012 R T

Frag/Channel

Project: 1214434 & Mtkrl 14.08 MHz

Center Freq
Ref 20 dB Atten 20 dB 0.08 dB
ok = 2.43700000 GHz

Start Freq
241200000 GHz

Stop Freq
2.45200000 GHz

CF Step
5.00000000 MHz

Freq Offset
0.00000000 Hz

Signal Track
Swp On Ot

Center 2.437 00 GHz Span 50 MHz
#Res BUW 150 kHz #WVBW 430 kHz #Sweep 20 ms (601 pts)
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6 dB BANDWIDTH HIGH CH
s Agilent 09:37:31 Jun 14, 2012 R T [Freq/Channel |

Project: 12014434 A kel 14.08 MHz Center F

| enter Freq
Ref 20 dBm Atten 20 dB 0.22 dB 5 AEo00000 G
#Peak
Log
10 Start Frag
dB/ _ 243700000 GHz
Offst
10.7
dB Stop Freq
DI 245700000 GHz

1.4
dBm CF Step

£.00000000 MHz
LgAv Auta lan

w1 82 Freq Offset
53 FC 0.00000000 Hz

eif): )
ETun Signal Track
Swp On Off

Center 2.462 00 GHz Span 50 MHz ‘
#Res BW 150 kHz #WBW 430 kHz #Sweep 20 ms (601 pts)

Page 18 of 174

COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701F
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 UL CCS.



REPORT NO: 12U14434-1D
FCC ID: W/OMRF24WGOMAMB

DATE: AUG 29, 2012
IC: 7693A-24WOMAMB

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 and to 1% of the span. 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 16.7249
Middle 2437 16.7095
High 2462 16.6948
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REPORT NO: 12U14434-1D
FCC ID: W/OMRF24WGOMAMB

DATE: AUG 29, 2012
IC: 7693A-24WOMAMB

99% BANDWIDTH

99% BANDWIDTH LOW CH
s Agllent 13:34.03 Jun 14,2012

R T |FrequhanneI |

Ch Freq 2.412 GHz

Trig  Free

Occupied Bandwidth

Averages: 100

Center Freq
241200000 GHz

Project: 12014434

Ref 20 dBm Atten 20 dB

#Samp

Log
10
dB/
Ofist
107
dB

| Start Freq
235700000 GHz

Stop Freq
2.42700000 GHz

{H | EEd]

Center 2.412 00 GHz

#Res BW 300 kHz #YBW 910 kHz

Span 30 MHz

#Sweep 100 ms (1001 pis)

CF Step
3.00000000 MHz
Ilar

Freq Offset
0.00000000 Hz

Occupied Bandwidth
16.7249 MHz

21.300 kHz
19.478 MHz"

Transmit Freq Error
¥ dB Bandwidth

Occ BYY % Puwr
% dB

95.00 %
-26.00 dB

Signal Track

On Off
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REPORT NO: 12U14434-1D
FCC ID: W/OMRF24WGOMAMB

DATE: AUG 29, 2012
IC: 7693A-24WOMAMB

99% BANDWIDTH MID CH

i Agilent 13:37:88 Jun 14, 2012

R T |Freq;‘ChanneI |

Ch Freg 2437 GHz

Center Freq

Trig Free fl 5 45700000 GHE

Occupied Bandwidth

Averages: 100 I |

| Start Freq

Project: 12014434
Ref 20 dBm Atten 20 dB

2.42200000 GHz

#S5amp |

Stop Freq

245200000 GHz

e

CF Step
3.00000000 MHz
Ml Auta Man|

|_ M Freq offset

Center 2.437 00 GHz

#Res BYW 300 kHz #VBW 910 kHz

#Sweep 100 ms (1001 pis)

Span 30 MHz 0.00000000 Hz

Occupied Bandwidth
16.7095 MHz

7.070 kHz
19.526 MHz"

Transmit Freq Errar
x dB Bandwidth

Occ BW % Pwr

Signal Track
99.00 % |||lon Off

xdB  -26.00 dB
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

99% BANDWIDTH HIGH CH
s Agilent 13:35:30 Jun 14, 2012 R T [Freq/Channel |

| |
Ch Freg 24852 GHz Trig Free |f 5 EéggéggnlzéeHi

Occupied Bandwidth Averages: 100 I |

Start Frag
- ‘ 2.44700000 GHz
Project: 12U14434
Ref 20 dBm Atten 20 dB
#Samp Stop Freq
T I P 2.47700000 GHz

CF Step
3.00000000 hMHz
M fAato Mar|

' i
Center 2.462 00 GHz Span 30 MHg || 000000000 Hz

#Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms {1001 pts)

; . Signal Track
Occupied Bandwidth Occ BYY % Pwr 99.00 % ||[on off

16.6948 MHz xdB  -26.00dB

Transmit Freq Errar 12.213 kHz
# dB Bandwidth 19.484 MHz"
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REPORT NO: 12U14434-1D

FCC ID: W/OMRF24WGOMAMB

DATE: AUG 29, 2012
IC: 7693A-24WOMAMB

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

KDB 558074 D01 v01 “Guidance for Performing Compliance Measurements on Digital
Transmission Systems (DTS) Operating Under 15.247”.

RESULTS
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2412 17.790 30 -12.210
Middle 2437 18.170 30 -11.830
High 2462 17.570 30 -12.430
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REPORT NO: 12U14434-1D
FCC ID: W/OMRF24WGOMAMB

DATE: AUG 29, 2012
IC: 7693A-24WOMAMB

OUTPUT POWER

OUTPUT POWER LOW CH
s Agllent 09.:25:17 Jun 14,2012

R T

Freg/Channel

Project: 12014434

Ref 13.05 dBm Atten 20 dB

A Mkl 1408 MHz
Band Pwr 17.79 dBm

#Peak

1R

<

Center Freq
241200000 GHz
Start Freq
238700000 GHz
Stop Freq

2 43700000 GHz

#Lyhv

CF Step

5.00000000 hHz
Ao hdan|

V1 52
53 FC

eif):

FTun

Swp

Center 2.412 00 GHz
#Res BW 1 MHz

#WVBW 3 MHz

Span 50 MHz
Sweep 20 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

Page 24 of 174

COMPLIANCE CERTIFICATION SERVICES (UL CCS)

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701F
FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL CCS.



REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

OUTPUT POWER MID CH
- Agilent 10:35:16 Jun 14, 2012 FE T |Freg/Channel

Project: 1214434 & Mtkrl 14.08 MHz

Center Freq
Ref 13.35 dB Atten 20 dB Band Pwr 18.17 dB
Dol = =L e M| 2 43700000 GHz
1R

Lo}

Start Freq
241200000 GHz

Stop Freq
2.45200000 GHz

CF Step
5.00000000 MHz

#Lyhv

V1 52

Freq Offset
83 FC 0.00000000 Hz

uif): .
ETun Signal Track
On Off

Swp

Center 2.437 00 GHz Span 50 MHz
#Res BW 1 MHz #WVBW 3 MHz Sweep 20 ms (601 pts)
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

OUTPUT POWER HIGH CH
s Agilent 09:33.:28 Jun 14, 2012 R T [Freq/Channel |

Project: 121114434 A bkl 1408 WHz Conter F
enter Fred
Ref 12.76 dBm Atten 20 dB Band Pwr 17.57 dBm 3 AEA00000 GHz
#Feak
1R
Log &
10 Start Freqg
dB/ 243700000 GHz
Offst
10.7
dB Stop Freqg
245700000 GHz

CF Step

£.00000000 MHz
#Lydv Ao Ilan|

w1 82 Freq Offset
53 FC 0.00000000 Hz

eif): )
ETun Signal Track
Swp On Off

Center 2.462 00 GHz Span 50 MHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts)
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REPORT NO: 12U14434-1D
FCC ID: W/OMRF24WGOMAMB

DATE: AUG 29, 2012
IC: 7693A-24WOMAMB

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 10.73 dB (including 9.676 dB pad and 1.05 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 12.55
Middle 2437 18.25
High 2462 12.26

Page 27 of 174

COMPLIANCE CERTIFICATION SERVICES (UL CCS)
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 UL CCS.

FORM NO: CCSUP4701F
FAX: (510) 661-0888



REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

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

KDB 558074 D01 v01 “Guidance for Performing Compliance Measurements on Digital
Transmission Systems (DTS) Operating Under 15.247”.

RESULTS
Channel Frequency PPSD Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2412 -14.65 8 -22.65
Middle 2437 -8.04 8 -16.04
High 2462 -15.25 8 -23.25
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

POWER SPECTRAL DENSITY

PSD LOW CH
e Agilent 10:37:35 Jun 20, 2012 FE T |Freg/Channel

Mkr1 2.411 040 GHz Conter
# 1 enter Freq
Eef .19 dBm #Atten 30 dB 14.65 dBm 2 41900000 GHa
#Peak

Log

10 Start Freq

dB/ 240400000 GHz
Ofst

Stop Freq

242000000 GHz

8.0

(I.Bm CF Step

1.60000000 tHz
LgAv Auto Ilan

M1 s2 Freq Offset
$3 FC 0.00000000 Hz
AA

aif): .
ETun Signal Track
Swp On off

Center 2.412 000 GHz Span 16 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 1.56 ms {601 pts)
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

PSD MID CH
- Agilent 10:25:26 Jun 20, 2012 R T |Freg/Channel

Mk 2.436 040 GHz Contor
4 4 enter -red

Ref 19 dB #Atten 30 dB .04 dB

peak — enot e M 2 43700000 GHz

Log

10 Start Freq
dB/ 242900000 GHz
Offst

Stop Freq
2.44500000 GHz

8.0

dBm CF Step
1.60000000 hHz

LgAv uto Mar|

M1 s2
$3 FC

AA
aff): :
ETun Signal Track
Swp On Ot

Freq Offset
0.00000000 Hz

Center 2.437 000 GHz Span 16 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.56 ms {601 pts)
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

PSD HIGH CH
s Agllent 10:34:43 Jun 20, 2012 R T [Freg/Channel |

Mkr1 2.461 040 GHz Conter F

# R enter Freq
Bef .19 dBm #Atten 30 dB 15.25 dBm 5 AF00000 GHa
#Peak
Log
10 Start Frag
dB/ 245400000 GHz
(Hfst
B
dB Stop Freq
DI 247000000 GHz

8.0
dBm CF Step

1.60000000 MHz
LgAv Ao Ilan|

M1 s2 Freq Offset
$3 FC 0.00000000 Hz
AA

aff): .
ETun Signal Track
On Off

Swp

Center 2.462 000 GHz Span 16 MHz ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 1.56 ms (601 pts)
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

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: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CH BANDEDGE
e Agilent 09:28:38 Jun 14, 2012 BT |Fre§fChanneI I

Praject: 12U14434 Mkr1 2.413 00 GHz Cortor F
Ref 20 dB Atten 20 dB 4.80 dB enter -req
° m en ™ )| 239500000 GHz
#Peak
Start Freq
2.37000000 GHz
Stop Freq
2.42000000 GHz

CF Step

5.00000000 fHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 2.395 00 GHz Span 50 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 4.8 ms (601 pts)
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REPORT NO: 12U14434-1D
FCC ID: W/OMRF24WGOMAMB

DATE: AUG 29, 2012
IC: 7693A-24WOMAMB

LOW CH SPURIOUS
- Agllent 09.33.23 Jun 14, 2012

R T

Frag/Channel

Project: 12114434
Ref 20 dBm

Atten 20 dB

Mkrd 24.935 GHz

50.46 dBm

#Peak |

Center Freq
13.0150000 GHz

G

Start Freq
30.0000000 MHz

Stop Freq
26.0000000 GHz

dBm

LgAv

CF Step
285700000 5Hz
At hdan|

Start 30 MHz
#Res BYW 100 kHz

#YBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (1001 pts)

il arke r Trace
1 (1
2 4D
2 (1
4 m

iz
1.406 GHz
2237 GHz
2419 GHz
24935 GHz

Amplitude
-54.64 dBm
-52.74 dBm

246 dBm
-50.45 dBm

Freq Offset
0.00000000 Hz

Signal Track
On
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

SPURIOUS EMISSIONS, MID CHANNEL

MID CH REFERENCE
e Agilent 10:37:45 Jun 14,2012 FE T |Freg/Channel

Praject: 121014434 Mkr1 2.436 00 GHz Center F
enter Freq
Ref 20 dBm Atten 20 dB 5.41 dBm 5 44700000 Gits

#Peak

Start Freq
241200000 GHz
Stop Freq
2 46200000 GHz

dBm CF Step

5.00000000 MHz
Lghv Auto Ilan

W1 S2 Freq Offset
S3 FCl 0.00000000 Hz

rif): .
ETun Signal Track
Swp On off

Center 2.437 00 GHz Span 50 MHz ‘
#Res BYW 100 kHz #WVBW 300 kHz Sweep 4.8 ms 601 pts)
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

MID CH SPURIOUS
s Agilent 10:40:31 Jun 14, 2012 R T |Freg/Channel

Project: 1214434 Mkr1 2.289 GHz

Ref 20 dBm Atten 20 dB 54.07 dBm
#Peak |

G

Center Freq
13.0150000 GHz

Start Freq
30.0000000 MHz

Stop Freq
26.0000000 GHz

dBm CF Step
259700000 5Hz
LyAv Auto hdan

Start 30 MHz Stop 26.000 GHz

#Res BYW 100 kHz #YBW 300 kHz Sweep 2.482 s (1001 pts)

M arker Trace s Amplitude
1 1 2280 GHz -54.07 dBm

Freq Offset
0.00000000 Hz

4 )] 2445 GHz 200 dBm S|gna| Track

2
3 1) 4886 GHz -53.96 dBm
4 On

4 )] 24.908 GHz -49.77 dBm
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CH BANDEDGE
e Agilent 09:41:43 Jun 14,2012 FE T |Freg/Channel

Project: 12114434 Mkr1 2.464 00 GHz Center F
enter Freq
Ref 20 dBm Atten 20 dB 4.13dBm || o G

#Peak

b Start Freg
2.45350000 GHz
Stop Freq
251350000 GHz

dBm CF Step

5.00000000 MHz
Lghv Auto Ilan

V1 52 Freq Offset
S3 FC 0.00000000 Hz

if): | NPT IR N TV W1 ¥ SV A T | U ]
FTun Signal Track
Swp On off

Center 2.488 50 GHz Span 50 MHz ‘
#Res BYW 100 kHz #WVBW 300 kHz Sweep 4.8 ms 601 pts)
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REPORT NO: 12U14434-1D
FCC ID: W/OMRF24WGOMAMB

DATE: AUG 29, 2012
IC: 7693A-24WOMAMB

HIGH CH SPURIOUS
- Agllent 09:44.00 Jun 14, 2012

R T

Frag/Channel

Project: 12114434

Ref 20 dBm Atten 20 dB

Mkrd 24.961 GHz

50.70 dBm

#Peak |

=

Center Freq
13.0150000 GHz

G

Start Freq
30.0000000 MHz

Stop Freq
26.0000000 GHz

dBm

LgAv

CF Step
285700000 5Hz
At hdan|

Start 30 MHz

#Res BYW 100 kHz #YBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (1001 pts)

il arke r Trace iz
1 ) 2289 GHz
z 1 2471 GHz
3 ) 4912 GHz
4 1 24,961 GHz

Amplitude
-53.45 dBm
329 dBm
-53.62 dBm
-50.70 dBm

Freq Offset
0.00000000 Hz

Signal Track
On
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REPORT NO: 12U14434-1D

FCC ID: W/OMRF24WGOMAMB

DATE: AUG 29, 2012
IC: 7693A-24WOMAMB

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

KDB 558074 D01 DTS Meas Guidance v01, dated 1/18/2012:
“Guidance for Performing Compliance Measurements on Digital Transmission Systems (DTS)
Operating Under §15.247.”

RESULTS
Channel Frequency 6 dB Bandwidth Minimum Limit
(MHz) (MHz) (MHz)
Low 2412 16.5000 0.5
Middle 2437 16.3330 0.5
High 2462 16.4170 0.5
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REPORT NO: 12U14434-1D
FCC ID: W/OMRF24WGOMAMB

DATE: AUG 29, 2012
IC: 7693A-24WOMAMB

6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH
e Agllent 12.02.25 Jun 14,2012

R T

Freg/Channel

Project: 12014434
Ref 20 dBm

Atten 20 dB

A Mkrl 1650 MHz
1.74 dB

#Feak

Center Freq
241200000 GHz
Start Frag
238700000 GHz
Stop Freq
243700000 GHz

CF Step
£.00000000 hHz
Auto hdan|

FTun

Swp

Center 2.412 00 GHz
#Res BW 300 kHz

#YBW 910 kHz

Span 50 MHz
#Sweep 20 ms (601 pts)

Freq Offset
000000000 Hz

Signal Track
On Off
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

6 dB BANDWIDTH MID CH
e Agilent 11:47:14 Jun 14, 2012 R T [Freg/Channel

Project: 1214434 & Mtkrl 1633 MHz

Center Freq
Ref 20 dB Atten 20 dB 0.07 4B
ok = 2.43700000 GHz

Start Freq
241200000 GHz

Stop Freq
2.45200000 GHz

dBm CF Step
5.00000000 MHz
LgAv

v s2 Freq Offset
83 FC 0.00000000 Hz

uif): .
ETun Signal Track
On Off

Swp

Center 2.437 00 GHz Span 50 MHz
#Res BUW 300 kHz #WVBW 910 kHz #Sweep 20 ms (601 pts)
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

6 dB BANDWIDTH HIGH CH
s Agllent 115542 Jun 14,2012 R T [Freg/Channel |

Project: 12014434 A kel 16.42 MHz Center F
enter Freq

Ref 20 dBm Atten 20 dB 1.76 dB 5 AEo00000 G

#Peak

Log

10 Start Frag

dB/ 243700000 GHz

Offst

10.7

dB Stop Freq

DI 248700000 GHz

A7 .6
dBm CF Step

£.00000000 MHz
LgAv Auta lan

w1 82 Freq Offset
53 FC : 0.00000000 Hz

eif): )
ETun Signal Track
Swp On Off

Center 2.462 00 GHz Span 50 MHz ‘
#Res BW 300 kHz #WVBW 910 kHz #Sweep 20 ms (601 pts)

Page 42 of 174

COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701F
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 UL CCS.



REPORT NO: 12U14434-1D

FCC ID: W/OMRF24WGOMAMB

DATE: AUG 29, 2012
IC: 7693A-24WOMAMB

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 16.5044
Middle 2437 16.6029
High 2462 16.5031
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REPORT NO: 12U14434-1D
FCC ID: W/OMRF24WGOMAMB

DATE: AUG 29, 2012
IC: 7693A-24WOMAMB

99% BANDWIDTH

99% BANDWIDTH LOW CH
s Agllent 13:25:12 Jun 14, 2012

R T |FrequhanneI |

Ch Freq 2.412 GHz

Trig  Free

Occupied Bandwidth Averages: 100

I Center Freq
241200000 GHz

Project: 12014434
Ref 20 dBm Atten 20 dB

#Samp

Log

Start Freq
235700000 GHz

Stop Freq
2.42700000 GHz

10

dB/

Offst
107
dB

Auto

CF Step
TRaE | 300000000 MHz

Iilan|

Center 2.412 00 GHz

#Res BW 300 kHz #YBW 910 kHz #Sweep 100 ms (1001 pts)

Span 30 MHz

Freq Offset
0.00000000 Hz

Transmit Freq Error 22969 kHz
% dB Bandwidth 24.903 MHz*

16.5044 MHz xdB 260048

Occupied Bandwidth Occ BYW % Pwr 89.00 % |lon

Signal Track

Off

Page 44 of 174

COMPLIANCE CERTIFICATION SERVICES (UL CCS)
47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701F
FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL CCS.



REPORT NO: 12U14434-1D
FCC ID: W/OMRF24WGOMAMB

DATE: AUG 29, 2012
IC: 7693A-24WOMAMB

99% BANDWIDTH MID CH

- Agilent 13:29:36 Jun 14

L2012

R T

|Freq;‘ChanneI |

Ch Freg
Occupied Bandwidth

2437 GHz

Trig  Free

Averages: 100

Center Freq
243700000 GHz

Start Freq

Project: 12014434
Ref 20 dBm

Atten 20 dB

2.42200000 GHz

#S5amp

Stop Freq

W SIP
b

245200000 GHz

IAuta

Center 2.437 00 GHz
#Res BW 300 kHz

#VBW 910 kHz

Span 30 MHz

#Sweep 100 ms (1001 pis)

CF Step
3.00000000 MHz
flan

Freq Offset
0.00000000 Hz

Transmit Freq Errar
x dB Bandwidth

Occupied Bandwidth
16.6029 MHz

28157 kHz
28.366 MHz™

Occ BW % Pwr
¥ dB

95.00 %
-26.00 dB

Signal Track

On Oiff
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

99% BANDWIDTH HIGH CH
s Agllent 13.28:48 Jun 14,2012 R T [Freg/Channel |

| |
Ch Freg 24852 GHz Trig Free |f 5 EéggéggnlzéeHi

Occupied Bandwidth Averages: 100 I

| Start Frag

‘ 2 44700000 GHz

Project: 12U14434

Ref 20 dBm Atten 20 dB

#Samp Stop Freq
. . 247700000 GHz

CF Step
3.00000000 hMHz
MiNAuto Mar|

Freq Offset
000000000 Hz

Center 2.462 00 GHz Span 30 MHz
#Res BYW 300 kHz #VBW 910 kHz #Sweep 100 ms (1001 pts)

; . Signal Track
Occupied Bandwidth Occ BYY % Pwr 99.00 % ||[on off

16.5031 MHz xdB  -26.00dB

Transmit Freq Errar 17612 kHz
# dB Bandwidth 24668 MHz*
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REPORT NO: 12U14434-1D

FCC ID: W/OMRF24WGOMAMB

DATE: AUG 29, 2012
IC: 7693A-24WOMAMB

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

KDB 558074 D01 v01 “Guidance for Performing Compliance Measurements on Digital
Transmission Systems (DTS) Operating Under 15.247”.

RESULTS
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2412 22.240 30 -7.760
Middle 2437 25.940 30 -4.060
High 2462 21.170 30 -8.830
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REPORT NO: 12U14434-1D
FCC ID: W/OMRF24WGOMAMB

DATE: AUG 29, 2012

IC:

7693A-24WO0MAMB

OUTPUT POWER

OUTPUT POWER LOW CH
s Agilent 11:13.07 Jun 20, 2012

R T

Marler Feotn

Ref 34.2 dBm #Atten 30 dB

A Mkl 1650 MHz
Band Pwr 2224 dBm

#Peak
Log

Select Marker

2 3 4

Marker MNoise

Band/ntyl
Power

M1 s2
S3 FC

AA

oif):
FTun

Swp

Center 2.412 00 GHz
#Res BW 1 MHz #WVBW 3 MHz

Span 20 MHz
Sweep 1 ms (601 pts)

Function Off

‘ Marler Count M
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

OUTPUT POWER MID CH
- Agilent 11:19:26 Jun 20, 2012 FE T |Freg/Channel

& Mtkrl 1633 MHz

g Center Freq
Ref 34.2 B #Atten 30 dB Band Pwr 25.54 dB
ek = e M| 2 43700000 GHz

Log

Start Freq
2 42700000 GHz

Stop Freq
2.44700000 GHz

CF Step
200000000 MHz

V1 S2
$3 FC

AA
aff): :
ETun Signal Track
Swp On Ot

Freq Offset
0.00000000 Hz

Center 2.437 00 GHz Span 20 MHz
#Res BW 1 MHz #WVBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

OUTPUT POWER HIGH CH
- Agilent 11:23:20 Jun 20,2012 R T [Freq/Channel |

bk 1643 Mz [

, . enter Fred
Ref 34.2 dB #Atten 30 dB Band Pur 21.17 dB
ok — en-oe and T ™1 2 46200000 GH:
Log *
10 Start Freqg
dB/ 2 45200000 GHz
Offst
142
dB g Stop Freq

2.47200000 GHz

CF Step

2.00000000 hMHz
PAvg Auto Ilan)

Vi s2 Freq Offset
$3 FC 0.00000000 Hz
AA

aff): .
ETun Signal Track
On Off

Swp

Center 2.462 00 GHz Span 20 MHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14434-1D
FCC ID: W/OMRF24WGOMAMB

DATE: AUG 29, 2012
IC: 7693A-24WOMAMB

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 10.73 dB (including 9.676 dB pad and 1.05 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 12.55
Middle 2437 18.25
High 2462 12.26
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

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

KDB 558074 D01 v01 “Guidance for Performing Compliance Measurements on Digital
Transmission Systems (DTS) Operating Under 15.247”.

RESULTS
Channel Frequency PPSD Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2412 -12.43 8 -20.43
Middle 2437 -7.92 8 -15.92
High 2462 -12.52 8 -20.52
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

POWER SPECTRAL DENSITY

PSD LOW CH
e Agilent 11:365:42 Jun 20,2012 FE T |Freg/Channel

Mkr1 2.405 80 GHz Conter
# 124 enter Freq
Eef .19 dBm #Atten 30 dB 12.43 dBm 2 41900000 GHa
#Peak

Log

10 Start Freq

dB/ 240200000 GHz
Ofst

Stop Freq

242200000 GHz

8.0

(I.Bm CF Step

2.00000000 MHz
LgAv Auto Ilan

V1 s2 Freq Offset
$3 FC 0.00000000 Hz
AA

aif): .
ETun Signal Track
Swp On off

Center 2.412 00 GHz Span 20 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 1.92 ms {601 pts)
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

PSD MID CH
- Agilent 11:40:22 Jun 20, 2012 R T |Freg/Channel

Mkr1 2.438 30 GHz Conter F

# - enter -red

E;L:‘i dBm #hAtten 30 B 7.92 dBm o 43700000 GHz
Log —————

10 Start Freq
dB/ 242700000 GHz
Offst

Stop Freq
2.44700000 GHz

8.0
dBm CF Step

2.00000000 MHz

LgAv

V1 s2 Freq Offset
83 FC 0.00000000 Hz

AA
aff): .
ETun Signal Track
On Oiff

Swp

Center 2.437 00 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.92 ms {601 pts)
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

PSD HIGH CH
e Agilent 11:34:110 Jun 20, 2012 R T |FrequhanneI |

Mkr1 2.455 77 GHz Conter F

# B enter Freq
Bef .19 dBm #Atten 30 dB 12.52 dBm 5 AF00000 GHa
#Peak
Log
10 Start Frag
dB/ 245200000 GHz
(Hfst
B
dB Stop Freq
DI 247200000 GHz

8.0
dBm CF Step

2.00000000 MHz
LgAv Ao Ilan|

Vi s2 Freq Offset
$3 FC 0.00000000 Hz
AA

aff): .
ETun Signal Track
Swp On Off

Center 2.462 00 GHz Span 20 MHz ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 1.92 ms (601 pts)
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

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: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CH BANDEDGE
e Agilent 12:05:43 Jun 14, 2012 BT |Fre§fChanneI I

Praject: 12U14434 Mkr1 2.405 75 GHz Cortor F
Ref 20 dB Atten 20 dB A11.13 dB enter -req
° m en M | 239500000 GHz
#Peak
Start Freq
2.37000000 GHz
Stop Freq
2.42000000 GHz

CF Step

5.00000000 fHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 2.395 00 GHz Span 50 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 4.8 ms (601 pts)
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

LOW CH SPURIOUS
- Agilent 12:06:42 Jun 14, 2012 FE T |Freg/Channel

Project: 1214434 Mkr2 25.065 GHz

Center Freq
Ref 20 dBm Atten 20 dB 5106 dBm_ I - 5150000 GHz
#Peak |

Start Freq
30.0000000 MHz

Stop Freq
26.0000000 GHz

dBm S LT RN TN CF Step
285700000 5Hz
LgAv Auto Man

Start 30 MHz Stop 26.000 GHz

#Res BYW 100 kHz #YBW 300 kHz Sweep 2.482 s (1001 pts)

M arker Trace s Amplitude
1 1 249 GHz -15.44 dBm
2 1 25065 GHz -51.06 dBm

Freq Offset
0.00000000 Hz

Signal Track
On
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

SPURIOUS EMISSIONS, MID CHANNEL

MID CH REFERENCE
e Agilent 11:51:10 Jun 14,2012 FE T |Freg/Channel

Praject: 121014434 Mkr1 2.429 58 GHz Center F
enter Freq
Ref 20 dBm Atten 20 dB 9.34 dBm 5 44700000 Gits

#Peak

Start Freq
241200000 GHz
Stop Freq
2 46200000 GHz

dBm CF Step

5.00000000 MHz
Lghv Auto Ilan

W1 S2 Freq Offset
S3 FCl <|| 0.00000000 Hz

rif): .
ETun Signal Track
Swp On off

Center 2.437 00 GHz Span 50 MHz ‘
#Res BYW 100 kHz #WVBW 300 kHz Sweep 4.8 ms 601 pts)
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

MID CH SPURIOUS
- Agilent 11:52:29 Jun 14, 2012 R T |Freg/Channel

Project: 1214434 Mkr2 24.883 GHz

Center Freq
Ref 20 dBm Atten 20 dB 5049 dBm_ - 5150000 GHz
#Peak |

Start Freq
30.0000000 MHz

Stop Freq
26.0000000 GHz

dBm e o, CF Step
268700000 GHz
LyAv Auto hdan

Start 30 MHz Stop 26.000 GHz

#Res BYW 100 kHz #YBW 300 kHz Sweep 2.482 s (1001 pts)

M arker Trace s Amplitude
1 1 2445 GHz -12.67 dBm
2 1 248583 GHz -50.49 dBm

Freq Offset
0.00000000 Hz

Signal Track
On
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CH BANDEDGE
e Agilent 11:69:08 Jun 14,2012 FE T |Freg/Channel

Praject: 121014434 Mkr1 2.468 25 GHz Center F
} enter Freq
Ref 20 dBm Atten 20 dB 15.53 dBm 5 Ah6E0N00 Gl

#Peak

Start Freq
246350000 GHz
Stop Freq
2 51350000 GHz

dBm CF Step

5.00000000 MHz
Lghv Auto Ilan

V1 52 Freq Offset
S3 FC 0.00000000 Hz

rif): e .
ETun Signal Track
Swp On off

Center 2.488 50 GHz Span 50 MHz ‘
#Res BYW 100 kHz #WVBW 300 kHz Sweep 4.8 ms 601 pts)
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

HIGH CH SPURIOUS
i Agilent 12:00:10 Jun 14, 2012 FE T |Freg/Channel

Project: 1214434 Mkr2 24.961 GHz

Center Freq
Ref 20 dBm Atten 20 dB B dBm I - a0000 GHe
#Peak |

Start Freq
30.0000000 MHz

Stop Freq
26.0000000 GHz

dBm ol .. CF Step
2.59700000 GHz
LyAv Auto hdan

Start 30 MHz Stop 26.000 GHz

#Res BYW 100 kHz #YBW 300 kHz Sweep 2.482 s (1001 pts)

M arker Trace s Amplitude
1 1 2445 GHz -18.15 dBm
2 1 24861 GHz -51.23 dBm

Freq Offset
0.00000000 Hz

Signal Track
On
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

RADIATED TEST RESULTS

7.3. 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
(MH2z) (uV/m) at 3m (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: 12U14434-1D
FCC ID: W/OMRF24WGOMAMB

DATE: AUG 29, 2012
IC: 7693A-24WOMAMB

7.4.

BAND

7.4.1. TX ABOVE 1 GHz FOR 802.11b MODE (INTEGRAL ANTENNA)

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
e Agllent 11.15.47 Jun 11,2012

R T

TRANSMITTER ABOVE 1 GHz: TX MODE IN THE IN THE 2.4 GHz

Freg/Channel

Log
10
dB/

325
dB

DI
74.0

21
=3

=)

Swip

#Feak

Offst

dBpv
Lol

FTun

Project: 12014434
Ref 120 dBpY

#Atten 0 dB

Mkr1 2.330 27 GHz
58.77 dBuv

Center Freq
235000000 GHz
Start Frag
231000000 GHz
Stop Freq
235000000 GHz

CF Step
8.00000000 hHz
Auto hdan|

W2
FC

Start 2.310 00 GHz
#Res BW 1 MHz

#YBW 1 MHz

Stop 2.390 00 GHz
Sweep 1 ms (601 pts)

Freq Offset
000000000 Hz

Signal Track
On Off
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REPORT NO: 12U14434-1D

DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB

IC: 7693A-24WOMAMB

LOW CHANNEL RESTRICTED, AVG, HORIZ
- Agllent 11:18:25 Jun 11, 2012 R T
Project: 12U14434 Mkr1 2.389 73 GHz

Center Freq
Ref 120 dByv #itten 0 dB 46.35 dBuv
apeak [ = B[ 2 35000000 GHZ

Frag/Channel

Start Freq
231000000 GHz

Stop Freq
239000000 GHz

CF Step
5.00000000 MHz
At hdan|

Freq Offset
3| ©0.00000000 Hz

FTun Signal Track
Swp On Ot

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #WBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

e Agilent 11:21:12 Jun 11,2012 FE T |Freg/Channel

Praject: 121014434 Mkr1 2.348 67 GHz Center F
enter Freq
Ref 120 dBpY #Atten 0 dB 58.73 dBpYv' 5 S000000 Gils

#Peak

Start Freq
231000000 GHz
Stop Freq
239000000 GHz

CF Step
2.00000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On off

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)

Page 66 of 174
COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701F
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 UL CCS.




REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

LOW CHANNEL RESTRICTED, AVG, VERT
- Agilent 11:23.00 Jun 11, 2012 R T
Project: 12U14434 Mkr1 2.344 80 GHz

Center Freq
Ref 120 dByv #itten 0 dB 46.30 dByv
apeak [ = B[ 2 35000000 GHZ

Frag/Channel

Start Freq
231000000 GHz

Stop Freq
239000000 GHz

CF Step
£.00000000 MHz

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On Ot

Start 2.310 00 GHz Stop 2.390 00 GHz
#Res BW 1 MHz #WBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

e Agilent 11:32:43 Jun 11,2012 FE T |Freg/Channel

Praject: 121014434 Mkr1 2.484 4350 GHz Center F
enter Freq
Ref 120 dBpY #Atten 0 dB 59.53 dBpYv' 5 49175000 Gits

#Peak

Start Freq
245350000 GHz
Stop Freq
2 50000000 GHz

CF Step
1.55000000 hHz
Ao hdan|

W:;SW
; o Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On off

Start 2.483 500 0 GHz Stop 2.500 D00 D GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14434-1D

DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB

IC: 7693A-24WOMAMB

HIGH CHANNEL RESTRICTED, AVG, HORIZ
- Agllent 11:33.02 Jun 11, 2012 R T
Project: 12U14434 Mkr1 2.499 890 0 GHz

Center Freq
Ref 120 dByv #itten 0 dB 46.63 dByv
apeak [ = B* [l 2 49175000 GHz

Frag/Channel

Start Freq
2 48350000 GHz

Stop Freq
250000000 GHz

CF Step
1.65000000 hHz
At hdan|

Freq Offset
0.00000000 Hz

1

FTun Signal Track
Swp On Ot

Start 2.483 500 0 GHz Stop 2.500 0000 GHz ‘
#Res BW 1 MHz #WBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

e Agilent 11:368:56 Jun 11,2012 FE T |Freg/Channel

Praject: 121014434 Mkr1 2.499 450 0 GHz Center F
enter Freq
Ref 120 dBpY #Atten 0 dB 58.93 dBpYv' 5 49175000 Gits

#Peak

Start Freq
245350000 GHz
Stop Freq
2 50000000 GHz

CF Step
1.55000000 hHz
2 HAuto hdan|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On off

Start 2.483 500 0 GHz Stop 2.500 D00 D GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14434-1D

DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB

IC: 7693A-24WOMAMB

HIGH CHANNEL RESTRICTED, AVG, VERT
- Agllent 11:37.13 Jun 11, 2012 R T

Frag/Channel

Project. 12U14434 Miat 24982675 GHe |
enter -req

Ref 120 dBy #Atien 0 dB 46.61 dBLY

apoak = | 2 49175000 GHz

Start Freq
2 48350000 GHz

Stop Freq
250000000 GHz

CF Step
1.65000000 hHz
uto hdan|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On Ot

Start 2.483 500 0 GHz Stop 2.500 0000 GHz
#Res BW 1 MHz #WBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber-A

Company: Microchip

Project #: 12U14434

Date: 06/11/12

Test Engineer: Doug Anderson

Configuration: EUT w/Integral Antenna and Support Equipment
Mode: Continuous Tx /11b

Test Equipment:

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

| T73; SIN: 6717 @3m j | T144 Miteq 3008400931 j ‘ j | j FCC15.205

Hi Frequency Cables
3' cable 22807700 ‘ 12' cable 22807600 ‘ 20" cable 22807500 ‘ HPF ‘ Reject Filter Peak Measurements
RBW=VBW=1MHz

3 cable 22807700 12 cable 22807600 ‘ 20" cable 22807500 ﬂ ‘ j ‘ R 001 .| Average Measurements
. | Average Measurements
RBW=1MHz : VBW=10Hz

f Dist . Read Pk:Read Ave.. AF | CL | Amp D Corr| Fltr : Peak Avg PkLim :AvgLim: Pk Mar:Avg Mar Notes
GHz | (m) dBuV | dB/m: dB dB dB dB | dBuV/m | dBuV/m: dBuV/m : dBuV/m dB dB v

Pwir Setting=28

Mid Channel: Hori

4.874 J 2 X X 7 - -2. Pur Setting=37
7.311 ! 4 X X 7 -8. 5.1 Pwir Setting=37

Mi

Pwr Setting=37
Pwr Setting=237

Pur Setting=28
Pwr Setting=28

Channel: Vertical

4.924 3.0 50.1 45.5 335 6.3 -35.5
7.386 3.0 41.36 183 358 : 84 @ 355

No Other Signigfi Emissions Within 20 dB of the Limit Found

Rev. 111011

f Measurement Frequency Amp  Preamp Gain AvgLim Average Field Strength Limit
Dist  Distance to Antenna D Corr Distance Correct to 3 meters PkLim Peak Field Strength Limit
Read Analyzer Reading Avg  Average Field Strength @ 3 m Avg Mar Margin vs. Average Limit
AF  Antenna Factor Peak  Calculated Peak Field Strength Pk Mar Margin vs. Peak Limit

CL  CableLoss HPF  High Pass Filter
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

7.4.2. TXABOVE 1 GHz FOR 802.11g MODE (INTEGRAL ANTENNA)

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

- Agilent 09:53:31 Jun 11,2012 F T |Freg/Channel

Praject: 121014434 Mkr1 2.390 00 GHz Conter F
Ref 120 dByv #Atten 0 dB 69.12 dBLY enter Freq
5 - = EZ || 2 35000000 GHz
#Peak
Start Freq
2.31000000 GHz
Stop Freqg
2.39000000 GHz

CF Step
5.00000000 hMHz
Auto hdan|

Ak

Freq Offset
0.00000000 Hz

Signal Track
Swp on O

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Hes BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14434-1D

FCC ID: W/OMRF24WGOMAMB

DATE: AUG 29, 2012
IC: 7693A-24WOMAMB

LOW CHANNEL RESTRICTED, AVG, HORIZ
- Agllent 09.54.05 Jun 11, 2012

R T [Freg/Channel

Project: 12114434
Ref 120 dBpY

#Atten 0 dB

Mkr1 2.390 00 GHz
48.82 dBuY Center Freq

#Peak

235000000 GHz

Start Freq
231000000 GHz

Stop Freq
239000000 GHz

CF Step

5.00000000 MHz
At hdan|

1| Freq Offset
0.00000000 Hz

FTun

Swp

Signal Track
On Oiff

Start 2.310 00 GHz
#Res BW 1 MHz

#VBW 10 Hz

Stop 2.390 00 GHz ‘
Sweep 6.238 s (601 pts)
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

e Agilent 09:68:19 Jun 11,2012 FE T |Freg/Channel

Praject: 121014434 Mkr1 2.329 33 GHz Center F
enter Freq
Ref 120 dBpY #Atten 0 dB 59.02 dBpYv' 5 S000000 Gils

#Peak

Start Freq
231000000 GHz
Stop Freq
239000000 GHz

CF Step
2.00000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On off

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

LOW CHANNEL RESTRICTED, AVG, VERT
- Agllent 09.58:55 Jun 11, 2012 R T
Project: 12U14434 Mkr1 2.337 20 GHz

Center Freq
Ref 120 dByv #itten 0 dB 46.31 dByv
apeak [ = B[ 2 35000000 GHZ

Frag/Channel

Start Freq
231000000 GHz

Stop Freq
239000000 GHz

CF Step
£.00000000 MHz

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On Ot

Start 2.310 00 GHz Stop 2.390 00 GHz
#Res BW 1 MHz #WBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

e Agilent 10:67:32 Jun 11,2012 FE T |Freg/Channel

Praject: 121014434 Mkr1 2.483 555 0 GHz Center F
enter Freq
Ref 120 dBpY #Atten 0 dB 68.96 dBpY' 5 49175000 Gits

#Peak

Start Freq
245350000 GHz
Stop Freq
2 50000000 GHz

CF Step
1.55000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On off

Start 2.483 500 0 GHz Stop 2.500 D00 D GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14434-1D

DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB

IC: 7693A-24WOMAMB

HIGH CHANNEL RESTRICTED, AVG, HORIZ
- Agllent 10:57.58 Jun 11, 2012 R T

Frag/Channel

Project. 12U14434 Miat 24835275 GHe |
enter -req

Ref 120 dBy #Atien 0 dB 48.62 dBY

apoak = | 2 49175000 GHz

Start Freq
2 48350000 GHz

Stop Freq
250000000 GHz

CF Step
1.65000000 hHz
uto hdan|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On Ot

Start 2.483 500 0 GHz Stop 2.500 0000 GHz
#Res BW 1 MHz #WBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

e Agilent 11:03:19 Jun 11,2012 FE T |Freg/Channel

Praject: 121014434 Mkr1 2.484 352 5 GHz Center F
enter Freq
Ref 120 dBpY #Atten 0 dB 60.81 dBpYv' 5 49175000 Gits

#Peak

Start Freq
245350000 GHz
Stop Freq
2 50000000 GHz

CF Step
1.55000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On off

Start 2.483 500 0 GHz Stop 2.500 D00 D GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14434-1D

DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB

IC: 7693A-24WOMAMB

HIGH CHANNEL RESTRICTED, AVG, VERT
- Agllent 11.03:54 Jun 11, 2012 R T

Frag/Channel

Project. 12U14434 Miat 24835275 GHe |
enter -req

Ref 120 dBy #Atien 0 dB 46.73 dBLY

apoak = | 2 49175000 GHz

Start Freq
2 48350000 GHz

Stop Freq
250000000 GHz

CF Step
1.65000000 hHz
uto hdan|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On Ot

Start 2.483 500 0 GHz Stop 2.500 0000 GHz
#Res BW 1 MHz #WBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber-A

Company: Microchip

Project #: 12U14434

Date: 06/12/12

Test Engineer: Doug Anderson

Configuration: EUT w/Integral Antenna and Support Equipment
Mode: Continnouns Tx /11g

Test Equipment:

Horn 1-18GHz | Pre-amplifer1-2GGHz| Pre-amplifer 26-40GHz Homn > 18GHz | Limit |

Iwa; S/N: 6717 @3m j T114 Miteq3l]l]8AI]I]931j I j j I FCC 15.205 j

Hi Frequency Cables
3' cable 22807700 | 12' cable 22807600 20' cable 22807500 | Reject Filter Peak Measurements
EBW=VBW=1MHz

3" cable 22807700 - 12" cahle 22807600 20° cable 22807500 j I j R 001 . Average Measurements
- .|
RBW=1IMHz ;: VBW=10Hz

f Dist | Read Pk i Read Avg.: AF : CL | Amp :D Corr! Fltr | Peak Avg PkLim  AvgLim: Pk Mar:Avg Mar Notes
GHz : (m) dBuV dBuV :dB/m: dB dB dB | dBuV/m:dBuV/im dBuV/m | dBuVim dB (VH)

4.824 30 48.3 . y - X ! . 7 215 8. Pwr Setting= 28

Low Channel: Vertical

4.824 30 . .3 y - - ! X 3. ¥ 7 -20. -8 Pwr Setting= 28

|Mid Channel: Horizontal

4.874 30 2, 3a. - -as. ! X . 47.0 7 - -7 Pwr Setting= 32
7.311 7.

Pwr Setting= 32

Pwr Setting= 18

39,7 335 ¢ 63 355 ! X y . 7 -23, -9 Pwr Setting= 28

No Other Signi issions Within 20 dB of the Limit Found

Rev. 11.10.11

f Measurement Frequency Amp  Preamp Gain AvgLim Average Field Strength Limit
Dist Distance to Antenna D Corr Distance Correct to 3 meters PkLim Peak Field Strength Limit
Read Analyzer Reading Avg  Average Field Strength @ 3 m Aveg Mar Margin vs. Average Limit
AF  Antenna Factor Peak  Calculated Peak Field Strength PkMar Margin vs. Peak Limit

CL  Cable Loss HPF  High Pass Filter

Page 81 of 174

COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701F
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 UL CCS.




REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

TX ABOVE 1 GHz FOR 802.11b MODE (DIPOLE ANTENNA)

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

- Agilent 223358 Jun 7, 2012 R T |Freg/Channel

Praject: 121014434 Mkr1 2.338 67 GHz Conter F
Ref 120 dByv #Atten 0 dB 60.05 dByY enter Freq
5 - = EZ || 2 35000000 GHz
#Peak
Start Freq
2.31000000 GHz
Stop Freqg
2.39000000 GHz

CF Step
5.00000000 hMHz
Auto hdan|

Freq Offset
0.00000000 Hz

Signal Track
Swp on O

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Hes BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

LOW CHANNEL RESTRICTED, AVG, HORIZ
- Agilent 22:34:38 Jun 7, 2012 E T
Project: 12114434 Mkr1 2.338 67 GHz

Center Freq
Ref 120 dByv #itten 0 dB 47.22 dBv
apeak [ = B[ 2 35000000 GHZ

Frag/Channel

Start Freq
231000000 GHz

Stop Freq
239000000 GHz

CF Step
£.00000000 MHz

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On Ot

Start 2.310 00 GHz Stop 2.390 00 GHz
#Res BW 1 MHz #WBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

e Agilent 21:32:35 Jun 7, 2012 FE T |Freg/Channel

Praject: 121014434 Mkr1 2.377 20 GHz Center F
enter Freq
Ref 120 dBpY #Atten 0 dB 59.79 dBpYv' 5 S000000 Gils

#Peak

Start Freq
231000000 GHz
Stop Freq
239000000 GHz

CF Step
2.00000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On off

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14434-1D

DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB

IC: 7693A-24WOMAMB

LOW CHANNEL RESTRICTED, AVG, VERT
- Agilent 21:33:15 Jun 7, 2012 E T
Project: 12114434 Mkr1 2.389 47 GHz

Center Freq
Ref 120 dByv #itten 0 dB 47.91 dBv
apeak [ = B[ 2 35000000 GHZ

Frag/Channel

Start Freq
231000000 GHz

Stop Freq
239000000 GHz

CF Step
5.00000000 MHz
At hdan|

| Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On Ot

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #WBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

e Agilent 22:40:52 Jun 7, 2012 FE T |Freg/Channel

Praject: 121014434 Mkr1 2.494 527 5 GHz Center F
enter Freq
Ref 120 dBpY #Atten 0 dB 60.36 dBpYv' 5 49175000 Gits

#Peak

Start Freq
245350000 GHz
Stop Freq
2 50000000 GHz

CF Step
1.55000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On off

Start 2.483 500 0 GHz Stop 2.500 D00 D GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14434-1D

DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB

IC: 7693A-24WOMAMB

HIGH CHANNEL RESTRICTED, AVG, HORIZ
- Agilent 22:41:11 Jun 7, 2012 E T
Project: 12114434 Mkr1 2.499 890 0 GHz

Center Freq
Ref 120 dByv #itten 0 dB 47.49 dByv
apeak [ = B* [l 2 49175000 GHz

Frag/Channel

Start Freq
2 48350000 GHz

Stop Freq
250000000 GHz

CF Step
1.65000000 hHz
At hdan|

I Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On Ot

Start 2.483 500 0 GHz Stop 2.500 0000 GHz ‘
#Res BW 1 MHz #WBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

e Agilent 22:47:30 Jun 7, 2012 FE T |Freg/Channel

Praject: 121014434 Mkr1 2.498 102 5 GHz Center F
enter Freq
Ref 120 dBpY #Atten 0 dB 60.13 dBpYv' 5 49175000 Gits

#Peak

Start Freq
245350000 GHz
Stop Freq
2 50000000 GHz

CF Step
1.55000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On off

Start 2.483 500 0 GHz Stop 2.500 D00 D GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14434-1D

DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB

IC: 7693A-24WOMAMB

HIGH CHANNEL RESTRICTED, AVG, VERT
- Agilent 22:47:58 Jun 7, 2012 E T
Project: 12114434 Mkr1 2.499 917 5 GHz

Center Freq
Ref 120 dByv #itten 0 dB 47.49 dByv
apeak [ = B* [l 2 49175000 GHz

Frag/Channel

Start Freq
2 48350000 GHz

Stop Freq
250000000 GHz

CF Step
1.65000000 hHz
At hdan|

Il Freg Offset
0.00000000 Hz

FTun Signal Track
Swp On Ot

Start 2.483 500 0 GHz Stop 2.500 0000 GHz ‘
#Res BW 1 MHz #WBW 10 Hz Sweep 1.287 s (601 pts)

Page 89 of 174
COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701F
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 UL CCS.




REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber-A

Company: Microchip

Project #: 12U14434

Date: 06/07/12

Test Engineer: Doug Anderson

Configuration: EUT w/C2M2 Dipole Antenna and Support Equipment
Mode: Continuous Tx / 11b

Test Equipment:

Horn 1-18GHz | Pre-amplifer1-2GGHz| Pre-amplifer 26-40GHz Horn > 18GHz | Limit |

| T73; S/N: 6717 @3m j T144 Miteq 3uuamuga1j I j j I FCC 15.205 j

Hi Frequency Cables

3' cable 22807700 | 12" cable 22807600 ‘ 20" cable 22307500 HPF | Reject Filter |  Ee2k Measurements

RBW=VBW=1MHz

3" cable 22807700 - 12" cahle 22807600 20" cable 22807500 j I j R 001 ﬂ Average Measurements
- .|
RBW=1MHz ;: VBW=10Hz

f Dist | Read Pk {Read Avg.: AF : CL | Amp D Corr: Fltr ;| Peak Avg PkLim AvgLim: Pk Mar:Avg Mar Notes
GHz . (m) dBuV :dB/m: dB dB dB {dBuV/m:dBuV/im; dBuV/m dBuV/im; dB dB (VH)

4.824 30 . ! y » - ! X . 7 -15. -11. Pwr Setting=28

Low Channel: V.

4.824 3.0 : - - - ! I 7 £ 7 -22. -5, Pwr Setting=28

4.874 3.0 33, 2 i 355 ! X 7 -24.1 -11.8 Pwr Setting=37
7.311 3.0 3 . 35.7 . -35.4 ! X . . 7 -18.5 -12.5 Puir Setting=37

Pwr Setting=237
Pwr Setting=37

Pwr Setting=18

3is 6.3 -355 ! I : X 7 - -6. Pwr Setting=28

ions Within 20 dB of the Limit Found

Rev. 11.10.11

f Measurement Frequency Amp  Preamp Gain Avg Lim Awverage Field Strength Limit
Dist  Distance to Antenna D Corr Distance Cotrect to 3 meters PkLlim Peak Field Strength Limit
Read Analvzer Reading Avg Average Field Strength @ 3 m Avg Mar Margin vs. Average Limit
AF  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: 12U14434-1D

DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB

IC: 7693A-24WOMAMB

7.4.3. TXABOVE 1 GHz FOR 802.11g MODE (DIPOLE ANTENNA)

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
w@- Agilent 20037:27 Jun 7, 2012 R T

Freg/Channel

Project: 12U14434 Mkr1 2.380 47 GHz Conter F
Ref 120 dByv #Atten 0 dB 60.92 By enter Freq
e [ = )| 235000000 GHz

Start Freq
231000000 GHz

Stop Freqg
239000000 GHz

CF Step
5.00000000 hMHz
uto hdan|

Freq Offset
0.00000000 Hz

Signal Track
Swp On

Start 2.310 00 GHz Stop 2.390 00 GHz
#Hes BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

LOW CHANNEL RESTRICTED, AVG, HORIZ
- Agilenf 20:35:04 Jun 7, 2012 FE T |Freg/Channel

Project: 1214434 Mkr1 2.390 00 GHz

Center Freq
Ref 120 dByv #itten 0 dB 47.78 dBV
apeak [ = B[ 2 35000000 GHZ

Start Freq
231000000 GHz
Stop Freq
239000000 GHz

CF Step
5.00000000 MHz
At hdan|

il Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On Ot

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #WBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT
e Agilent 20:43:38 Jun 7, 2012 FE T |Freg/Channel

Praject: 121014434 Mkr1 2.389 87 GHz Center F
enter Freq
Ref 120 dBpY #Atten 0 dB 72.37 dBpv' 5 S000000 Gils
#Peak
Start Freq
231000000 GHz
Stop Freq
239000000 GHz
1

CF Step
2.00000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On off

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14434-1D

DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB

IC: 7693A-24WOMAMB

LOW CHANNEL RESTRICTED, AVG, VERT
- Agilent 20:44:20 Jun 7, 2012 E T
Project: 12114434 Mkr1 2.390 00 GHz

Center Freq
Ref 120 dByv #itten 0 dB 50.90 dByv
apeak [ = B[ 2 35000000 GHZ

Frag/Channel

Start Freq
231000000 GHz

Stop Freq
239000000 GHz

CF Step
5.00000000 MHz
At hdan|

| Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On Ot

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #WBW 10 Hz Sweep 6.238 s (601 pts)

Page 94 of 174
COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701F
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 UL CCS.




REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

e Agilent 20:88:15 Jun 7, 2012 FE T |Freg/Channel

Praject: 121014434 Mkr1 2.497 882 5 GHz Center F
enter Freq
Ref 120 dBpY #Atten 0 dB 60.08 dBpYv' 5 49175000 Gits

#Peak

Start Freq
245350000 GHz
Stop Freq
2 50000000 GHz

CF Step
1.55000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On off

Start 2.483 500 0 GHz Stop 2.500 D00 D GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14434-1D

DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB

IC: 7693A-24WOMAMB

HIGH CHANNEL RESTRICTED, AVG, HORIZ
- Agilent 20:55:37 Jun 7, 2012 E T
Project: 12114434 Mkr1 2.499 945 0 GHz

Center Freq
Ref 120 dByv #itten 0 dB 47.56 dBuv
apeak [ = B* [l 2 49175000 GHz

Frag/Channel

Start Freq
2 48350000 GHz

Stop Freq
250000000 GHz

CF Step
1.65000000 hHz
At hdan|

Il Freg Offset
0.00000000 Hz

FTun Signal Track
Swp On Ot

Start 2.483 500 0 GHz Stop 2.500 0000 GHz ‘
#Res BW 1 MHz #WBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

e Agilent 20:48:25 Jun 7, 2012 FE T |Freg/Channel

Praject: 121014434 Mkr1 2.483 7750 GHz Center F
enter Freq
Ref 120 dBpY #Atten 0 dB 72.67 dBpYv' 5 49175000 Gits

#Peak

Start Freq
245350000 GHz
Stop Freq
2 50000000 GHz

CF Step

>
EL(U’W 1.85000000 MHz
T t T T T 3 .h y

Ao hdan|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On off

Start 2.483 500 0 GHz Stop 2.500 D00 D GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14434-1D

DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB

IC: 7693A-24WOMAMB

HIGH CHANNEL RESTRICTED, AVG, VERT
- Agilent 20:49:52 Jun 7, 2012 E T

Frag/Channel

Project. 12U14434 Miat 24835000 GHe |
enter -req

Ref 120 dBy #Atien 0 dB 49.95 dBY

apoak = | 2 49175000 GHz

Start Freq
2 48350000 GHz

Stop Freq
250000000 GHz

CF Step
1.65000000 hHz
uto hdan|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On Ot

Start 2.483 500 0 GHz Stop 2.500 0000 GHz
#Res BW 1 MHz #WBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber-A

Company: Microchip

Project #: 12U14434

Date: 06/07/12

Test Engineer: Doug Anderson

Configuration: EUT w/C2M2 Dipole Antenna and Support Equipment
Mode: Confinuous Tx/11g

Test Equipment:

Horn 1-18GHz | Pre-amplifer1-26(3Hz| Pre-amplifer 26-40GHz Horn > 18GHz | Limit |
I T73; S/N: 6717 @3m j I T144 Miteq 3uuamusa1j I j j I FCC 15.205 j

Hi Frequency Cables

3' cable 22807700 ‘ 12' cable 22807600 | 20' cable 22807500 HPF ‘ RejectFilter | Deak Measurements
RBW=VBW=1MHz

|3'cah|eZZHl]??l]l] j |12'cah|9223|]?ﬁ|]|] j |2I]'cah|e228l]?5l]l] ﬂ I j IR_um .| Average Measurements

RBW=1MHz ; VBW=10Hz

f Dist Read Pk:Read Avg.: AF | CL | Amp ;D Corr Fltir | Peak Avg PkLim :AvgLim: Pk Mar: Avg Mar Notes
GHz | (m) dBuV dB dB dB  dBuV/m dBuV/m: dBuV/m : dBuV/m dB dB (VH)

Low Channel

4.824 X - . - X X X 1 - X 7 -27. -13. Pwr Setting=18

Low Channe!

Pwr Setting=28

Pwr Setting=31
Pwr Setting= 232

Pwr Setting=32
Pwr Setting= 232

Pwr Setting=218

335 ;63 X X X . 7 -22. -6. Pwr Setting=18

ions Within 20 dB of the Limit Found

Rev. 111011

f Measurement Frequency Amp  Preamp Gain AvgLim Average Field Strength Limit
Dist  Distance to Antenna D Corr Distance Correct to 3 meters PlkLim Peak Field Strength Limit
Read Analyzer Reading Avg  Average Field Strength @ 3 m Avg Mar Margin vs. Average Limit
AF  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: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

7.4.4. TX ABOVE 1 GHz FOR 802.11b MODE (PCBA ANTENNA)

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

- Agilent 19:19:32 Jun 8, 2012 R T |Freg/Channel

Praject: 121014434 Mkr1 2.350 40 GHz Conter F
Ref 120 dByv #Atten 0 dB 58.96 B enter Freq
5 - = EZ || 2 35000000 GHz
#Peak
Start Freq
2.31000000 GHz
Stop Freqg
2.39000000 GHz

CF Step
5.00000000 hMHz
Auto hdan|

Freq Offset
0.00000000 Hz

Signal Track
Swp on O

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Hes BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

LOW CHANNEL RESTRICTED, AVG, HORIZ
- Agilent 19:20:23 Jun 8, 2012 E T
Project: 12114434 Mkr1 2.390 00 GHz

Center Freq
Ref 120 dByv #itten 0 dB 46.22 dBuv
apeak [ = B[ 2 35000000 GHZ

Frag/Channel

Start Freq
231000000 GHz

Stop Freq
239000000 GHz

CF Step
5.00000000 MHz
At hdan|

Freq Offset
H| 0.00000000 Hz

FTun Signal Track
S On

Start 2.310 00 GHz Stop 2.390 00 GHz
#Res BW 1 MHz #WBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

e Agilent 19:28:07 Jun &, 2012 FE T |Freg/Channel

Praject: 121014434 Mkr1 2.369 87 GHz Center F
enter Freq
Ref 120 dBpY #Atten 0 dB 58.77 dBpYv' 5 S000000 Gils

#Peak

Start Freq
231000000 GHz
Stop Freq
239000000 GHz

CF Step
2.00000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On off

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14434-1D

DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB

IC: 7693A-24WOMAMB

LOW CHANNEL RESTRICTED, AVG, VERT
- Agilent 19:25:59 Jun 8, 2012 E T
Project: 12114434 Mkr1 2.389 73 GHz

Center Freq
Ref 120 dByv #itten 0 dB 47.18 dByv
apeak [ = B[ 2 35000000 GHZ

Frag/Channel

Start Freq
231000000 GHz

Stop Freq
239000000 GHz

CF Step
5.00000000 MHz
At hdan|

Freq Offset
0.00000000 Hz

1

FTun Signal Track
Swp On Ot

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #WBW 10 Hz Sweep 6.238 s (601 pts)

Page 103 of 174
COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701F
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 UL CCS.




REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

e Agilent 19:38:22 Jun &, 2012 FE T |Freg/Channel

Praject: 121014434 Mkr1 2.499 312 5 GHz Center F
enter Freq
Ref 120 dBpY #Atten 0 dB 59.27 dBpYv' 5 49175000 Gits

#Peak

Start Freq
245350000 GHz
Stop Freq
2 50000000 GHz

CF Step
1.55000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On off

Start 2.483 500 0 GHz Stop 2.500 D00 D GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)

Fa
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REPORT NO: 12U14434-1D

DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB

IC: 7693A-24WOMAMB

HIGH CHANNEL RESTRICTED, AVG, HORIZ
- Agilent 19:35:58 Jun 8, 2012 E T

Frag/Channel

Project. 12U14434 Miat 24996975 GHe |
enter -req

Ref 120 dBy #Atien 0 dB 46.42 dBLY

apoak = | 2 49175000 GHz

Start Freq
2 48350000 GHz

Stop Freq
250000000 GHz

CF Step
1.65000000 hHz
uto hdan|

Freq Offset
é 0.00000000 Hz

FTun Signal Track
Swp On Ot

Start 2.483 500 0 GHz Stop 2.500 0000 GHz
#Res BW 1 MHz #WBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

e Agilent 19:32:56 Jun &, 2012 FE T |Freg/Channel

Praject: 121014434 Mkr1 2.493 207 5 GHz Center F
enter Freq
Ref 120 dBpY #Atten 0 dB 59.39 dBpYv' 5 49175000 Gits

#Peak

Start Freq
245350000 GHz
Stop Freq
2 50000000 GHz

CF Step
1.55000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On off

Start 2.483 500 0 GHz Stop 2.500 D00 D GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

HIGH CHANNEL RESTRICTED, AVG, VERT
- Agilent 19:33:20 Jun 8, 2012 E T
Project: 12114434 Mkr1 2.498 817 5 GHz

Center Freq
Ref 120 dByv #itten 0 dB 46.43 dBv
apeak [ = B* [l 2 49175000 GHz

Frag/Channel

Start Freq
2 48350000 GHz

Stop Freq
250000000 GHz

CF Step
1.65000000 hHz
At hdan|

Freq Offset
0.00000000 Hz

FTun Signal Track
S On

Start 2.483 500 0 GHz Stop 2.500 0000 GHz
#Res BW 1 MHz #WBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

HARMONICS AND SPURIOUS EMISSIONS

High Frequency MNeasurement
Compliance Certification Services, Fremont 5Sm Chamber-A

Company: Microchip

Project #: 12U14434

Date: 06/08/12

Test Engineer: Doug Anderson

Configuration: EUT w/P05 PCBA Antenna and Support Equipment
Mode: Continunous Tx / 11b

Test Equipment:

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

I T73; S/N: 6717 @3m j | T144 Miteq 3008400931 | j j I FCC 15.205 j

Hi Frequency Cables
3' cable 22807700 | 12" cable 22807600 20" cable 22807500 ‘ HPF | Reject Filter Peak Measurements
RBW=VBW=IMHz

3’ cable 22807700 . 12" cable 22007600 20" cable 22807500 j j R 001 j Average Measurements
RBW=1MHz ; VBW=10Hz

f Dist i Read Pk . Read Avg.; AF | CL . Amp D Corr: Flir | Peak Avg Lim : Pk Mar : Avg Mar Notes
GHz | (m) dBuV dB dB dB  dBuV/m f dBuV/m (V/H)

Low Channel: Hor

Pywr Setting= 18

Low Channel: Vertical

4.824 3.0 . -2 - . . ] X -3 7 . .7 Pywr Setting= 18

Mid Channel: Hori

4.874 3.0 43.7 335 6.2 -355 I X 47.9 7 Pywr Setting=37
7.311 a0 3190 5.7 8.4 -354 ] X 40.6 7 . Pur Setting= 37

Mid Channel: Vertical

4.874 3. 0.2 7. 33. 2 -35. 1 L 1.3 7 7 Pywr Setting=37
3 Pywr Setting= 37

Pywr Setting= 18
Pywr Setting= 18

High Channel: Vertical

4.924 a0 48.4 45.6 335 3 -35.5 . . 7 2213 . Pywr Setting=18
7.386 3.0 41.0 71 358 y -35.5 I X 7 4. Pywr Setting= 18

No Other Signi Emissions Within 20 dB of the Limit Found

Rev 11.10.11

f Measurement Frequency Amp  Preamp Gain AvgLim Average Field Strength Limit
Dist Distance to Antenna D Corr Distance Correct to 3 meters PkLim Peak Field Strength Limit
Read Analyzer Reading Avg  Average Field Strength @ 3 m Avg Mar Margin vs. Average Limit
AF  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: 12U14434-1D
FCC ID: W/OMRF24WGOMAMB

DATE: AUG 29, 2012
IC: 7693A-24WOMAMB

7.4.5. TXABOVE 1 GHz FOR 802.11g MODE (PCBA ANTENNA)

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

w@- Agilent 16:43:46 Jun 8, 2012

R T

Freg/Channel

Project: 1214434
Ref 120 dBpY #Atten 0 dB

Mkr1 2.389 73 GHz
65.01 dBpv

#Peak

Center Freqg
2.35000000 GHz

Start Freq
231000000 GHz

Stop Freqg
239000000 GHz

CF Step
1| 800000000 WHz
l Auta Ian)
ol

Freq Offset
0.00000000 Hz

Signal Track
On Off

Swp

Start 2.310 00 GHz
#Res BW 1 MHz #WBW 1 MHz

Stop 2.390 00 GHz
Sweep 1 ms (601 pts)

—
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REPORT NO: 12U14434-1D

FCC ID: W/OMRF24WGOMAMB

DATE: AUG 29, 2012
IC: 7693A-24WOMAMB

LOW CHANNEL RESTRICTED, AVG, HORIZ
- Agilent 16:44:20 Jun 8, 2012

R T [Freg/Channel

Project: 12114434
Ref 120 dBpY

#Atten 0 dB

Mkr1 2.390 00 GHz
48.04 dBpY Center Freq

#Peak

235000000 GHz

Start Freq
231000000 GHz

Stop Freq
239000000 GHz

CF Step

5.00000000 MHz
At hdan|

I Freq Offset
0.00000000 Hz

FTun

Swp

Signal Track
On Oiff

Start 2.310 00 GHz
#Res BW 1 MHz

#VBW 10 Hz

Stop 2.390 00 GHz ‘
Sweep 6.238 s (601 pts)

Page 110 of 174

COMPLIANCE CERTIFICATION SERVICES (UL CCS)

FORM NO: CCSUP4701F

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 UL CCS.



REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT
e Agilent 15:48:25 Jun &, 2012 FE T |Freg/Channel

Praject: 121014434 Mkr1 2.389 87 GHz Center F
enter Freq
Ref 120 dBpY #Atten 0 dB 73.15 dBpYv' 5 S000000 Gils
#Peak
Start Freq
231000000 GHz
Stop Freq
239000000 GHz
1

CF Step
2.00000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On off

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14434-1D

DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB

IC: 7693A-24WOMAMB

LOW CHANNEL RESTRICTED, AVG, VERT
- Agilent 16:49:03 Jun 8, 2012 E T
Project: 12114434 Mkr1 2.390 00 GHz

Center Freq
Ref 120 dByv #itten 0 dB 51.62 dByv
apeak [ = B[ 2 35000000 GHZ

Frag/Channel

Start Freq
231000000 GHz

Stop Freq
239000000 GHz

CF Step
5.00000000 MHz
At hdan|

4| Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On Ot

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #WBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

e Agilent 17:20:23 Jun &, 2012 FE T |Freg/Channel

Project: 12114434 Mkr1 2.483 692 5 GHz Center F
enter Freq
Ref 120 dBpY #Atten 0 dB 69.91 dBuv Il o Gy

#Peak
Start Freq
245350000 GHz
Stop Freq
250000000 GHz
CF Step

1
> 1.65000000 MHz
w Ao hdan

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On off

Start 2.483 500 0 GHz Stop 2.500 D00 D GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14434-1D

DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB

IC: 7693A-24WOMAMB

HIGH CHANNEL RESTRICTED, AVG, HORIZ
- Agilent 17:22:09 Jun 8, 2012 E T

Frag/Channel

Project. 12U14434 Miat 24835000 GHe |
enter -req

Ref 120 dBy #Atien 0 dB 49.02 dBY

apoak = | 2 49175000 GHz

Start Freq
2 48350000 GHz

Stop Freq
250000000 GHz

CF Step
1.65000000 hHz
uto hdan|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On Ot

Start 2.483 500 0 GHz Stop 2.500 0000 GHz
#Res BW 1 MHz #WBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

e Agilent 17:39:44 Jun &, 2012 FE T |Freg/Channel

Praject: 121014434 Mkr1 2.483 500 0 GHz Center F
enter Freq
Ref 120 dBpY #Atten 0 dB 72.91 dBpYv' 5 49175000 Gits

#Peak

Start Freq
245350000 GHz
Stop Freq
2 50000000 GHz

CF Step
1.55000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On off

Start 2.483 500 0 GHz Stop 2.500 D00 D GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14434-1D

DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB

IC: 7693A-24WOMAMB

HIGH CHANNEL RESTRICTED, AVG, VERT
- Agilent 17:40:06 Jun 8, 2012 E T

Frag/Channel

Project. 12U14434 Miat 24835000 GHe |
enter -req

Ref 120 dBy #Atien 0 dB 50.01 dByY

apoak = | 2 49175000 GHz

Start Freq
2 48350000 GHz

Stop Freq
250000000 GHz

CF Step
1.65000000 hHz
uto hdan|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On Ot

Start 2.483 500 0 GHz Stop 2.500 0000 GHz
#Res BW 1 MHz #WBW 10 Hz Sweep 1.287 s (601 pts)

Page 116 of 174
COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701F
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 UL CCS.




REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber-A

Company: Microchip

Project #: 12U14434

Date: 06/11/12

Test Engineer: Doug Anderson

Configuration: EUT w/P05S PCBA Antenna and Support Equipment
Mode: Continuous Tx/1lg

Test Equipment:

Horn 1-18GHz | Pre-amplifer1-2GGHz| Pre-amplifer 26 40GHz Horn > 18GHz | Limit |

I T73; S/N: 6717 @3m j I T144 Miteq 3uusmusa1j I j j I FCC 15.205 j

Hi Frequency Cables

3' cable 22807700 12' cable 22807600 | 20' cable 22807500 HPF | Reject Filter Peak Measurements

EBW=VBW=1MHz

3" cahle 22807700 - 12" cahle 22807600 . 20° cahle 22807500 ﬂ I j R_001 - Average Measurements
RBW=1MHz : VBW=10Hz

f Dist | Read Pk : Read Avg.; AF | CL | Amp |D Corr; Flir i Peak Avg PkLim :AvgLimi Pk Mar  Avg Mar Notes
GHz | (m) dBuV [dB/m; dB dB dB | dBuV/im dBuV/m: dBuV/m : dBuVim dB dB /H)

Low Channel: Hor

4.824 2.0 2 a8, - . 2 X X y 7 -24, -11.5 Pwr Setting= 18

Low Channel: Vertical

4.824 a0 40.4 ! - - -35. I 1 3. - 7 -20. -8. Pwr Setting=28

Mid Channel: Horizontal

4374 =X 50.7 3a. 6.2 a5, X X - 7 - Pwr Setting= 32
58.0 7

Pwr Setting= 32

High Channel: Horizontal

Pwr Setting= 18

433 335 6.3 X I ! . 7 - -6. Pwr Setting=28

No Other Signigfi issions Within 20 dB of the Limit Found

Rev 111011

f Measurement Frequency Amp  Preamp Gain AvgLim Average Field Strength Limit
Dist Distance to Antenna D Corr Distance Correct to 3 meters PkLim Peak Field Strength Limit
Read Analvzer Reading Avg Average Field Strength @ 3 m Avg Mar Margn vs. Average Limit
AF  Antenna Factor Peak  Calculated Peak Field Strength PkMar Margin vs. Peak Limit

CL  Cable Loss HPF  High Pass Filter
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

7.4.6. TXABOVE 1 GHz FOR 802.11b MODE (PIFA ANTENNA)

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

- Agilent 09:42:19 Jun 12,2012 F T |Freg/Channel

Praject: 121014434 Mkr1 2.351 73 GHz Conter F
Ref 120 dByv #Atten 0 dB 58.68 dBLY enter Freq
5 - = EZ || 2 35000000 GHz
#Peak
Start Freq
2.31000000 GHz
Stop Freqg
2.39000000 GHz

CF Step
5.00000000 hMHz
Auto hdan|

Freq Offset
0.00000000 Hz

Signal Track
Swp on O

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Hes BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

LOW CHANNEL RESTRICTED, AVG, HORIZ
- Agllent 09:42:53 Jun 12, 2012 R T
Project: 12U14434 Mkr1 2.389 87 GHz

Center Freq
Ref 120 dByv #itten 0 dB 46.29 dByv
apeak [ = B[ 2 35000000 GHZ

Frag/Channel

Start Freq
231000000 GHz

Stop Freq
239000000 GHz

CF Step
5.00000000 MHz
At hdan|

Freq Offset
3| 0.00000000 Hz

FTun Signal Track
S On

Start 2.310 00 GHz Stop 2.390 00 GHz
#Res BW 1 MHz #WBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

e Agilent 09:47:50 Jun 12,2012 FE T |Freg/Channel

Praject: 121014434 Mkr1 2.327 47 GHz Center F
enter Freq
Ref 120 dBpY #Atten 0 dB 58.77 dBpYv' 5 S000000 Gils

#Peak

Start Freq
231000000 GHz
Stop Freq
239000000 GHz

CF Step
2.00000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On off

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

LOW CHANNEL RESTRICTED, AVG, VERT
- Agllent 09.48.28 Jun 12, 2012 R T
Project: 12U14434 Mkr1 2.339 47 GHz

Center Freq
Ref 120 dByv #itten 0 dB 46.31 dByv
apeak [ = B[ 2 35000000 GHZ

Frag/Channel

Start Freq
231000000 GHz

Stop Freq
239000000 GHz

CF Step
£.00000000 MHz

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On Ot

Start 2.310 00 GHz Stop 2.390 00 GHz
#Res BW 1 MHz #WBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

e Agilent 09:54:45 Jun 12,2012 FE T |Freg/Channel

Praject: 121014434 Mkr1 2.497 827 5 GHz Center F
enter Freq
Ref 120 dBpY #Atten 0 dB 59.83 dBpYv' 5 49175000 Gits

#Peak

Start Freq
245350000 GHz
Stop Freq
2 50000000 GHz

CF Step
1.55000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On off

Start 2.483 500 0 GHz Stop 2.500 D00 D GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14434-1D

DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB

IC: 7693A-24WOMAMB

HIGH CHANNEL RESTRICTED, AVG, HORIZ
- Agllent 09.55.04 Jun 12, 2012 R T

Frag/Channel

Project. 12U14434 Miat 24993400 GHe [
enter -req

Ref 120 dBy #Atien 0 dB 46.58 dByY

apoak = | 2 49175000 GHz

Start Freq
2 48350000 GHz

Stop Freq
250000000 GHz

CF Step
1.65000000 hHz
uto hdan|

Freq Offset
o I| 0-00000000° Hz

FTun Signal Track
Swp On Ot

Start 2.483 500 0 GHz Stop 2.500 0000 GHz
#Res BW 1 MHz #WBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

e Agilent 10:00:50 Jun 12,2012 FE T |Freg/Channel

Praject: 121014434 Mkr1 2.499 010 0 GHz Center F
enter Freq
Ref 120 dBpY #Atten 0 dB 59.31 dBpYv' 5 49175000 Gits

#Peak

Start Freq
245350000 GHz
Stop Freq
2 50000000 GHz

CF Step
1.55000000 hHz
1 Auto hdan|

Fad
Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On off

Start 2.483 500 0 GHz Stop 2.500 D00 D GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

HIGH CHANNEL RESTRICTED, AVG, VERT
- Agllent 10:01:.07 Jun 12, 2012 R T
Project: 12U14434 Mkr1 2.496 762 5 GHz

Center Freq
Ref 120 dByv #itten 0 dB 46.61 dByv
apeak [ = B* [l 2 49175000 GHz

Frag/Channel

Start Freq
2 48350000 GHz

Stop Freq
250000000 GHz

CF Step
1.65000000 hHz
At hdan|

Freq Offset
0.00000000 Hz

FTun Signal Track
S On

Start 2.483 500 0 GHz Stop 2.500 0000 GHz
#Res BW 1 MHz #WBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 12U14434-1D
FCC ID: W/OMRF24WGOMAMB

DATE: AUG 29, 2012
IC: 7693A-24WOMAMB

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measwement
Compliance Certification Services, Fremont Sm Chamber-A

Company: Microchip

Project#: 12014434

Date: 06/12/12

Test Engineer: Doug Anderson

Configuration: EUT w/G03 PIFA Antenna and Support Equipment
Mode: Continuous Tx / 11h

Test Equipment:

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

Horn > 18GHz

Limit ‘

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

Hi Freguency Cables

3’ cable 22807700 ‘ 12’ cable 22807600 ‘ 20’ cable 22807500

‘ Reject Filter

j |FCC15.205 j

Peak Measurements
REW=VEW=1MHz

‘ 3" cable 22807700 ﬂ ‘ 12" cable 22807600 j ‘ 20° cable 22807500 j

j ‘ R_001

Average Measwrements
REW=IMHz ; VBW=10Hz

st | Read Pk iRead Avg.. AF | CL | Amp D Cowr; Flw | Peak
GHz {m) dBuV dBuV dB dB dB dB | dBuVim

Avg
dBuVimm

Pk Lun
dBuVim

Avg Lum
dBuVim

Pk Mar
dB

Avg Mar Notes
dB (VH)

Low Channel: Horizontal

4824 30 462

Low Channel: Vertical

4824 30 495

Bid Channel: Horizontal

4874 30 494

7311 30 439

Bid Chanmel: Vertical

4874 30 548

7311 30 484

igh Channel: Yertical

4924 30 499 458 335 : 63 : -35%5

No Other Signigficamt Emissions Within 20 dB of the Limit Found

Rev. 11.10.11

Measurement Frequency Amp  Preamp Gamn

Distance to Antenna D Corr Distance Correct to 3 meters
Analyzer Reading Avg Average Field Strength @ 3m
Antenna Factor Peak  Calculated Peak Field Strength

Cable Loss HPF  High Pass Filter

AwgLim  Awerage Field Strength Lirmit
Pk Lim  Peak Field Strength Limit
Avg Mar Margin vs. Average Limit
Pk Mar Margin ws. Peak Limit
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

TX ABOVE 1 GHz FOR 802.11g MODE (PIFA ANTENNA)

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
e Agilent 09:03:02 Jun 12,2012 FE T |Freg/Channel

Praject: 121014434 Mkr1 2.390 00 GHz Center F
enter Freq
Ref 120 dBpY #Atten 0 dB 70.09 dBpYv' 5 S000000 Gils

#Peak

Start Freq
231000000 GHz
Stop Freq
239000000 GHz

L CF Step
2.00000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

FTun Signal Track
On Off

Swp

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

LOW CHANNEL RESTRICTED, AVG, HORIZ
- Agilent 09.03:33 Jun 12, 2012 R T
Project: 12U14434 Mkr1 2.390 00 GHz

Center Freq
Ref 120 dByv #itten 0 dB 49.66 dByv
apeak [ = B[ 2 35000000 GHZ

Frag/Channel

Start Freq
231000000 GHz

Stop Freq
239000000 GHz

CF Step
5.00000000 MHz
At hdan|

il Freq Offset
0.00000000 Hz

FTun Signal Track
S On

Start 2.310 00 GHz Stop 2.390 00 GHz
#Res BW 1 MHz #WBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

e Agilent 09:10:03 Jun 12,2012 FE T |Freg/Channel

Praject: 121014434 Mkr1 2.390 00 GHz Center F
enter Freq
Ref 120 dBpY #Atten 0 dB 61.45 dBpYv' 5 S000000 Gils

#Peak

Start Freq
231000000 GHz
Stop Freq
239000000 GHz

CF Step
8.00000000 MHz
alAuta Ma

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On off

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

LOW CHANNEL RESTRICTED, AVG, VERT
- Agllent 09:10:45 Jun 12, 2012 R T

Praoject: 12U14434 Mkr1 2.390 00 GHz
Ref 120 dBpv #Atten 0 dB 47.35 dBpv Center Freq

235000000 GHz
Start Freq

Frag/Channel

#Peak

231000000 GHz

Stop Freq
239000000 GHz

CF Step
5.00000000 MHz
Auto hlan|

Freq Offset

0.00000000 Hz
FTun S|gna| Track
Swp
Start 2.310 00 GHz Stop 2.390 00 GHz
#Res BW 1 MHz #WBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

e Agilent 09:16:15 Jun 12,2012 FE T |Freg/Channel |
Project: 12114434 Mkr1 2.483 912 5 GHz Center F
enter Freq
Ref 120 dBuY #Atten 0 dB 69.80 dBu 1 5 45178000 GHz
#Peak
Start Freq
245350000 GHz
Stop Freq
250000000 GHz

2 CF Step
1.65000000 MHz
%I’ ﬁ Ao hdan|
Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On off

Start 2.483 500 0 GHz Stop 2.500 D00 D GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

HIGH CHANNEL RESTRICTED, AVG, HORIZ
- Agilent 09:16:34 Jun 12, 2012 FE T |Freg/Channel

Project: 1214434 Mkr1 2.483 500 0 GHz

Center Freq
Ref 120 dByv #itten 0 dB 48.36 dByv
apeak [ = B* [l 2 49175000 GHz

Start Freq
2 48350000 GHz

Stop Freq
250000000 GHz

54.0

dByv CF Step
1.65000000 MHz

Lo uto Mar|

51 W2

Freq Offset
53 Fy

0.00000000 Hz

;g{m Signal Track
Swp On Ot

Start 2.483 500 0 GHz Stop 2.500 0000 GHz
#Res BW 1 MHz #WBW 10 Hz Sweep 1.287 s (601 pts)

Page 132 of 174
COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701F
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 UL CCS.




REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

e Agilent 09:28:28 Jun 12,2012 FE T |Freg/Channel

Project: 12114434 Mkr1 2.484 270 0 GHz Center F
enter Freq
Ref 120 dBpY #Atten 0 dB 70.50 dByyv' 5 49175000 Gits
#Peak
Start Freq
245350000 GHz
Stop Freq
250000000 GHz
3 CF Step
165000000 MHz
Pty i

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On off

Start 2.483 500 0 GHz Stop 2.500 D00 D GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14434-1D

DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB

IC: 7693A-24WOMAMB

HIGH CHANNEL RESTRICTED, AVG, VERT
- Agllent 09.28:48 Jun 12, 2012 R T

Frag/Channel

Project. 12U14434 Miat 24835275 GHe |
enter -req

Ref 120 dBy #Atien 0 dB 49.22 dBY

apoak = | 2 49175000 GHz

Start Freq
2 48350000 GHz

Stop Freq
250000000 GHz

CF Step
1.65000000 hHz
uto hdan|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On Ot

Start 2.483 500 0 GHz Stop 2.500 0000 GHz
#Res BW 1 MHz #WBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber-A

Company: Microchip

Project #: 12U14434

Date: 06/12/12

Test Engineer: Doug Anderson

Configuration: EUT w/G03 PIFA Antenna and Support Equipment
Mode: Confinuous Tx/11g

Test Equipment:

Horn 1-18GHz | Pre-amplifer 1-26GHz | Pre-amplifer 26-40GHz Horn » 18GHz | Limit |

I T73; S/N: 6717 @3m j I T144 Miteq 3008A00931 I j j I FCC 15.205 j

Hi Frequency Cables

3' cable 22807700 ‘ 12' cable 22807600 20' cable 22807500 Reject Filter Peak Measurements
RBW=VBW=1MHz

| 3 cable 22807700 j | 12' cable 22807600 J | 20° cable 22807500 ﬂ j I R 001 .| Average Measurements
. | Average Measurements

RBW=1MHz ; VBW=10Hz

f Dist Read Pk:Read Avg.: AF | CL | Amp : D Corr! Fltr | Peak Av, Avg Lim | Pk Mar Avg Mar Notes
GHz | (m) dBuV dB/mi dB dB dB  dBuV/m f dBuV/m dB (VH)

4.824 X ! . - . . X J . . 7 -24. -10. Pwr Setting= 28

Low Channel: Vertical

4.824 3.0 . . . . X X X 3. X 7 -20. . Pwr Setting= 28

Mid Channel: Ho

Pwr Setting= 32

Pwr Setting= 32

Pwr Setting=28

335 6.3 X X ! . x 7 -20. -, Pwr Setting= 28

ions Within 20 dB of the Limit Found

Rev. 11.10.11

f Measurement Frequency Amp  Preamp Gain AvgLim Average Field Strength Limit
Dist  Distance to Antenna D Corr Distance Correct to 3 meters PkLim Peak Field Strength Limit
Read Analyzer Reading Awvg  Average Field Strength @ 3 m Avg Mar Margin vs. Average Limit
AF  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: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

WORST-CASE BELOW 1 GHz

7.4.7. INTEGRAL ANTENNA

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

HORIZONTAL PLOT

el

UL Fremont, 5m Chamber A 12 Jun 28172 15:36: 33
i i : . iRodioted Emissions

i i P {|Project No:iz2U14434
5% : : o : f|Client Nome:Microchip

; ; ; ; ; i [Model / Device:MRFZ4WGOMA / MB

: : : : : ‘{Config # Other:lWorst Cose/Integraol Ant.
7B HTest By:Doug Anderson

S15%

914

48

36

o}
H
C
o}
N
O
s}
T
&
Ny
=
3
o
o

0D
Freguency L[MH=]

Ronge [MHz1 Det  RBUCHz] UBWIHz]  Sueep Label Ronge [MHz] Oet  RBUCHz] VBWLHz]  Sueep Lake
1: 301608 PK 128k 1 AutoCoupled  Horizont)

File: 120144324Chomber _Below 1GHz_Uarst Cose_Integral .DAT
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

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

VERTICAL PLOT

UL Fremont, Sm Chamber A 12 Jun 2812 195:36: 33
i i ; P %Radiated Emissions
H|Project No:i2U14434

53] ' {|Client Nome:Microchip
' ' ! ! {[Model / Device:MRFZ4LGOMA / MB

9d

; ; ; ; ‘|Config # Other:lWorst Cose/Integral Ant.
% et {1 Test By Doug Anderson

a]%)

50

40

36

o}
8}
el
C
[}
=
£
T
=
3
o
o

1800
Freguency LCMH=z]

Renge [MHz] Det  REUCHz] VEUCHzD  Sueep Lebel Remge [MHz] Det. REWCHz] VEUHz]  Sueep Lakel
1:.38- 1808 PK 128k 1M futo/Coupled  Horizont|

File: 120144324Chember Below 1GHz Uorst Case Integral DAT
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

HORIZONTAL AND VERTICAL DATA

Project Mo:12U14434

Client Hame:Microchip

Model / Device:MRF24WGOMA | MB
Config / Other:\Worst Case/lntegral Ant.
Test By:Doug Anderson

Range 1 30 - 1000MHz

Chamber A
Pre-Amp
Meter Gain [dB] + Chamber A Corrected FCC Class B

Test Freq. Reading Cable Loss Antenna  Reading Jm Limit  Margin Height Polarity
MHz dB(uV/m) Detector dB Factor (dB) dB{pV/m) dB{uV/m) dB cm ViH
30.9692 3112 PK 275 204 24.02 40 -15.98 200 Horz
143.0116 34.22 PK -26.6 12.6 20.22 4345 -23.28 200 Horz
486.8925 31.01 PK -24.9 17.5 23.61 46 -22.38 300 Horz
560.5536 30.65 PK -24.3 15.4 2475 46 -21.25 200 Horz
819.5304 2944 PK 231 214 27.74 46 -18.26 200 Horz
936.4139 0.7 PK -23.2 223 298 46 -16.2 200 Horz

Range 2 30 - 1000MHz

Chamber A
Pre-Amp
Meter Gain [dB] + Chamber A Corrected FCC Class B
Test Freq. Reading Cable Loss Antenna  Reading 3m Limit Margin Height Polarity
MHz dB(uW/m) Detector dB Factor (dB) dB{p\/m) dB{pV/m) dB cm \iH
31.7446 3157 PK -27.5 20 24.07 40 -15.93 100 Vert
42.2122 39.29 PK 274 12.3 2418 40 -15.81 300 Vert
542306 39.99 PK -27.3 7.3 19.99 40 -20.01 100 Ver
84 8581 40.04 PK 271 7.3 2024 40 -19.76 100 Vert
1447562 34.65 PK -26.6 12.3 20.35 4345 -23.15 100 Vert
198.8389 35.48 PK -26.2 12.2 21.48 435 -22.02 200 Vert

PK - Peak detector
QP - Quasi-Peak detector
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

7.4.8. DIPOLE ANTENNA

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

HORIZONTAL PLOT

UL Fremont, 5m Chamkber A 13 Jun 2812 B8.22:37

iRod\Qted Emissions

HProject No:tz2U14434

JClTient Nome:Microchip

| Model / Device:MRFZ4LUGOMA / MB
{lConfig / Other:lorst Cose/C2MZ Dipole
i{Test By:Doug Anderson

8]
2
c
s}
M
C
[u]
T
E
~
=
J
[us}
el

ToE ‘ ‘ ‘ L
Fregquency [MH=z]

Renge CMHz] Det  RBUCHz] UBWCHz]  Sweep Lake! Ronge CMHz] Det  RBUWCHz] UBWCHz]  Sweep Lakal
| :38-166e P 128k N fAuto/Coupled  Horizontol

File: 12014434Chanker Below 16Hz Worst Cose C2M2 DAT
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

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

VERTICAL PLOT

UL Fremornt, 5m Chomkber A 13 Jun 2812 #8922 37

%Radioted Emissions

{Project Mo: 12014434

J|Client Nome:Microchip

i Model / Device MRFZ4WGOMA /4 MB
HConfig / Other:lWorst Cose/C2M2 Dipole
i/ Test By:Doug Anderson

8]
8]
e}
L
i}
=
E
~
=
J
[aa]
0

Frequerncy [MH=]

Ronge [MHz] Det RBUCHzD UBWLHz]  Swesp Lakel Ronge CMHz] Det  RBUCHzI UBWCHz]
|+ 38- | BeE FK 128k IM futo/Coupled  Horizontal

File: 12014434Chomber Below 1GHz Worst Case C2M2.DAT
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

HORIZONTAL AND VERTICAL DATA
Project No:12U14434

Client Name:Microchip

Model / Device:MRF24WGOMA | MB

Config / Other:Worst Case/C2M2 Dipole Ant.
Test By:Doug Anderson

Range 1 30 - 1000MHz

Chamber A
Pre-Amp
Meter Gain [dB] + Chamber A Corrected FCC Class B

Test Freq. Reading Cable Loss Antenna  Reading 3m Limit Margin Height Polarity
MHz dB(pV/m) Detector dB Factor (dB) dB{pV/m) dB{uVim) dB cm ViH
30.1938 34.32 Pk -27.5 211 2792 40 -12.08 300 Horz
41.0492 3585 PK =274 13.3 21.75 40 -18.25 300 Horz
143.0116 3552 Pk -26.6 12.6 21.52 435 -21.95 200 Horz
157.3561 38.23 Pk -26.5 12 2373 43.5 -19.97 200 Horz
186.0452 38.72 Pk -26.4 1.2 23.52 43.5 -19.98 100 Horz
990.3078 33.36 PK -23 27 33.06 54 -20.94 400 Horz

Range 2 30 - 1000MHz

Chamber A
Pre-Amp
Meter Gain [dB] + Chamber A Corrected FCC Class B
Test Freq. Reading Cable Loss Antenna  Reading 3m Limit  Margin Height Polarity
MHz dB(pV/m) Detector dB Factor (dB) dB{pV/m) dB{u\Vim) dB cm ViH
41.0492 41.57 PK =274 13.3 2747 40 -12.53 100 Vert
424061 4.0 Pk 274 122 18.81 40 -21.19 100 Vert
553937 44 .5 Pk -27.3 7.1 24.3 40 -15.7 100 Vert
85.052 35.92 Pk =271 7.3 19.12 40 -20.88 100 Vert
110 4456 3251 PK -26.7 12.8 18.61 435 -24.89 100 Vert
199.0323 36.56 Pk -26.2 122 22.56 435 -20.94 100 Vert

PK - Peak detector
QP - Quasi-Peak detector
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

7.4.9. PCBA ANTENNA

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

HORIZONTAL PLOT

95 UL Fremont, 5m Chamber A 13 Jun 28172 18:47:13

%Radiated Emissions

; ; | : {|Project No:l2U14434
5% : : [ fClient Nome:Microchip
; ; | ; i [Model / Device:MRFZ4WGOMA / MB
: : : : {{Config / Other:lWorst Cose/PBS PCBA Ant
7B E E j ”+ 3 Teat By:loug Anderson

S1%

914

4

36

o}
2
C
o}
M
[
v}
T
&
Ny
=
3
o
el

00 ‘ ‘ — 1ow4
Freguency L[MH=]

Ronge [MHz] Det  REBWCHz] VBWCHz]  Swesp Lobel Ronge [MHz] Det  REWCHz] VBUCHz]  Sueep Lakel
1: 301608 PK 128k 1 AutoCoupled  Horizont)

File: 12014434Chamber Below 1BHz lioret Case PHS. DAT

Page 142 of 174

COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701F
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 UL CCS.



REPORT NO: 12U14434-1D
FCC ID: W/OMRF24WGOMAMB

DATE: AUG 29, 2012

IC:

7693A-24WO0MAMB

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

VERTICAL PLOT

UL Fremont, Sm Chamber A

13 Jun 2812

19:47:13

9d

8d

7d

a]%)

50

40

36

o}
8}
el
C
[}
=
£
T
=
3
o
o

%Radiated Emissions

H|Project No:i2U14434
i Client Mome:Microchi
|Mode! / Device:MRF24UGOMA # MB

f Test By:Doug Anderson

‘|Config # Other:lorst Cose/FB5 PCBA Ant

Freguency LCMH=z]

TEEA

Renge [MHz] Det  REUCHz] VEUCHzD  Sueep Lebel
1:.38- 1808 PK 128k 1M futo/Coupled  Horizont|

Remge [MHz] Det. REWCHz] VEUHz]  Sueep

Lakel

File: 12014434Chomber Below 1BHz lorst Case PES. DAT
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

HORIZONTAL AND VERTICAL DATA
Project No:12U14434

Client Hame:Microchip

Model / Device:MRF24AWGOMA [ MB

Config / Other:Worst Case/P05 PCBA Ant.
Test By:Doug Anderson

Range 1 30 - 1000MHz

Chamber A
Pre-Amp
Meter Gain [dB] + Chamber A Corrected FCC Class B
Test Freq. Reading Cable Loss Antenna  Reading 3m Limit  Margin Height Polarity
MHz dB{pV/m) Detector dB Factor (dB) dB{pV/m) dB{u\Vim) dB cm ViH
55 3937 3615 PK =273 71 15.95 40 -24.05 400 Horz
71.4528 338 Pk =271 8.1 14.5 40 -25.2 400 Horz
143.0116 3517 Pk -26.6 12.6 2117 43.5 -22.33 100 Horz
167.3561 36.68 Pk -26.5 12 2218 43.5 -21.32 200 Horz
186.0452 378 PK -26.4 1.2 226 435 -20.9 100 Horz
1000 3174 Pk -231 23 31.64 54 -22.36 100 Horz

Range 2 30 - 1000MHz

Chamber A
Pre-Amp
Meter Gain [dB] + Chamber A Corrected FCC Class B

Test Freq. Reading Cable Loss Antenna  Reading Jm Limit  Margin Height Polarity
MHz dB(pV/m) Detector dB Factor (dB) dB{pV/m)  dB{pV/im) dB cm ViH
40.8553 42.94 Pk 274 134 25.94 40 -11.06 100 Vert
51129 36.74 Pk -27.2 7.7 17.24 40 -22.76 100 Vert
56.5568 41.43 Pk -27.3 (A 21.23 40 -18.07 100 Vert
72 6459 36.02 PK =271 8.1 17.02 40 -22 958 100 Vert
198.5389 3565 Pk -26.2 122 21.63 435 -21.82 100 Vert
998.2554 29.64 Pk -231 23 29.54 o4 -24.45 400 Vert

PK - Peak detector
QP - Quasi-Peak detector
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

7.4.10.PIFA ANTENNA

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

HORIZONTAL PLOT

9p UL Fremont, 5m Chamber A 12 Jun 2812 13:54:13

iRadiQted Emissions

i i 3 i {|Project No:t2U14434
514 H : [ TIClient Nome:Microchip
: : 3 : ‘Model / Device:MRFZ4UGOMA / MB
; ; ; ; ‘{Config # Other:lWorst Cose/GB3 FPIFA Ant.
70 E E f "+ f Test By:Doug Anderson

815

914

40

36

o}
Il
C
Q
8]
O
v}
I
=
~
=
I
r
e

T80 ‘ ‘ T Topa
Freguemncy [MH=]

Ronge [MHz] Det  RBWCHz] VBWCHz]  Swesp Lobel Renge [MHz] Det  RBWCHz] VBUCHz]  Sueep Laoke
1381668 PK 128k ™ Auto/Coupled  Horizont|

File: 12014434Chamber Below 1BHz llorst Cose GH3. DAT
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REPORT NO: 12U14434-1D
FCC ID: W/OMRF24WGOMAMB

DATE: AUG 29, 2012

IC:

7693A-24WO0MAMB

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

VERTICAL PLOT

UL Fremont, Sm Chamber A

12 Jun 2812

13:24:13

9d

8d

7d

a]%)

50

40

36

o}
8}
el
C
[}
=
£
T
=
3
o
o

%Radiated Emissions

H|Project No:i2U14434
i Client Mome:Microchi
|Mode! / Device:MRF24UGOMA # MB

f Test By:Doug Anderson

‘|Config # Other:lorst Cose/GB3 PIFA Ant.

Freguency LCMH=z]

Renge [MHz] Det  REUCHz] VEUCHzD  Sueep Lebel
1:.38- 1808 PK 128k 1M futo/Coupled  Horizont|

Remge [MHz] Det. REWCHz] VEUHz]  Sueep

Lakel

File: 12014434Chomber Below 1BHz lorst Case GBI, DAT
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

HORIZONTAL AND VERTICAL DATA

Project Mo:12U14434

Client Hame:Microchip

Model / Device:MRF24WGOMA | MB
Config / Other:Worst Case/G03 PIFA Ant.
Test By:Doug Anderson

Range 1 30 - 1000MHz

Chamber A
Pre-Amp
Meter Gain [dB] + Chamber A Corrected FCC Class B

Test Freq. Reading Cable Loss Antenna  Reading Jm Limit  Margin Height Polarity
MHz dB(uV/m) Detector dB Factor (dB) dB{pV/m) dB{uV/m) dB cm ViH
128 8609 36.31 PK -26.7 13.7 233 434 -20.19 200 Horz
143.0116 35.39 PK -26.6 12.6 21.39 4345 -22.11 200 Horz
186.0452 35.01 PK -26.4 11.2 19.81 435 -23.68 100 Horz
2145404 34 .64 PK -26.2 10.5 15.94 434 -24 56 100 Horz
339953 33.66 PK 256 13.7 21.76 46 -24 24 100 Horz
9251759 30.94 PK -23.3 222 29.84 46 -16.16 300 Horz

Range 2 30 - 1000MHz

Chamber A
Pre-Amp
Meter Gain [dB] + Chamber A Corrected FCC Class B

Test Freq. Reading Cable Loss Antenna  Reading 3m Limit Margin Height Polarity
MHz dB(uW/m) Detector dB Factor (dB) dB{p\/m) dB{pV/m) dB cm \iH
73.0336 36.74 PK 271 8.1 17.74 40 -22.26 100 Vert
128.8609 32.97 PK -26.7 13.7 19.97 435 -23.53 300 Vert
143.2054 3321 PK -26.5 12.6 19.21 434 -24.28 300 Ver
199.0328 3437 PK -26.2 12.2 2037 434 -23.13 200 Vert
243.4233 33.46 PK -26 1.5 18.96 46 -27.04 300 Vert
713.1095 34.64 PK -23.3 201 31.44 46 -14.56 400 Vert

PK - Peak detector
QP - Quasi-Peak detector
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

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 tor 56 50 to 46
0.5-5 56 46
5-30 i) 50

Decreases with the logarithm of the frequency.

TEST PROCEDURE

ANSI| C63.4

Note: An EUT populated with an integral antenna was chosen for this test to be
representative of all four of the antenna configurations.
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REPORT NO: 12U14434-1D
FCC ID: W/OMRF24WGOMAMB

DATE: AUG 29, 2012
IC: 7693A-24WOMAMB

RESULTS

6 WORST EMISSIONS

Manufacturer: Microchip
Project: 12U14434

Model: MRFZAWGOMA / MB
120WAC / 60Hz

Tested By: Doug Anderson

Line-L1 .15 - 30MHz

Class B Class B
Meter LISH Corrected Quasi-Peak| Quasi-Peak Average Average
Test Freq. Reading Detector Factor Path Reading Limit Margin Limit Margin
MHz dB{pv) | Type dB Loss (dB)  dB{pV) dB{pV) dB dB(pV) B
177135 | 4784 FI 0.z nz 48.24 B0 -11.76 - -
177135 4174 Ao 0.2 nz 4214 - - a0 -7.86
178665 = 4578 Fi 0.2 nz 4318 B0 -10.82 -
17,8665 41.9 Ao 0.z nz 42.3 - - a0 L7
182535 47E9 PK 0.2 nz 48.09 =] -11.91 -
182635 | 41.43 Ao 0.2 nz 41.83 - a0 -8.17
Line-L2 .15 - 30MHz
Class B Class B
Meter LISH Corrected Quasi-Peak| Quasi-Peak Average Average
Test Freq. Reading Detector Factor Path Reading Limit Margin Limit Margin
MHz dB{pv) | Type dB Loss (dB)  dB{pV) dB{pV) dB dB(pV) B
176955 | 4585 FI 0.z nz 46.35 B0 -13.65 -
176955 | 3955 Ao 0.2 nz 39.96 - - a0 -10.04
17.853 46.3 Fi 0.2 nz 467 B0 -13.3 - -
17.853 39.76 Ao 0.z nz 40.16 - - a0 -9.64
185505 | 4B.A52 PK 0.3 nz 47.02 =] -12.98 -
165005 @ 37.09 Ao 0.3 nz 37.59 - - a0 -12.41

PK - Peak detector
QAP - Quasi-Peak detector
Ay - Average detectaor
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

LINE 1 RESULTS

UL Fremant, CA CE Roam 13 Jun Z2HA172 13:33:32
: : : o ‘ Conducted RFI Uo\toge
Project No:iizU14434

Client Nome:Microchi

Mode | /Device :MRF24WG0OMA 7/ MB
Test Uolt/Freg:1ZBUAC Y 6BHz
Test By:Doug Anderson

oFR 47 Purt 15 0|u55 5 vy o

0
B

Line-L1 dBCulalts)

UIWN W,lml,m ;

‘1‘ | | | H | | | 1118
Freguency L[MH=z]

Ronge [MHz1 Det REWCHz] UBWIHz]  Sweep Label Renge [MHz] Det. REWCHz] VBWCHZ]  Sueep
1:.15-38 PK/ 18k nfu L1544, 5kHz Lire-L1

File: 12014434LC_128_Integral. DAT
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

LINE 2 RESULTS

UL Fremont, CA CE Room 13 Jun 2812 13:33: 32
: : : o i Conducted RFI Uoltage

Project No:lzU14434
Client Nome:Microchi

Mode | /Device : MRF24WGOMA / MB
Test Uolt/Freg:1zbUAC / 6BHz
Test By:Doug Anderson

CFR H7 Ford 15 Closs B OF

CFR H7 Pard 15 ¢lass B Avg

Line-L2 dBtullalts)

Wi wmm« i

Freguency L[MH=]

Ronge [MHz1 Det  RBUCHz] VBWIHZ]  Sweep Lobe| Renge [MHz] Det  RBUCHz] VBWCHz]  Sueep Labe
10153 PE/A 16k néa 1=/4.5kH=z Lire-L1 | 2:.15-30 FK/R 18k nfa /4. 5kHz Lire-L2

ile: 12U14434LC 128 Integral.DAT
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REPORT NO: 12U14434-1D
FCC ID: W/OMRF24WGOMAMB

DATE: AUG 29, 2012
IC: 7693A-24WOMAMB

9. MAXIMUM PERMISSIBLE EXPOSURE

FCC RULES

81.1310 The criteria listed in Table 1 shall be used to evaluate the environmental impact of
human exposure to radio-frequency (RF) radiation as specified in 81.1307(b), except in the case
of portable devices which shall be evaluated according to the provisions of 82.1093 of this

chapter.
TABLE 1—LIMITS FOR MAXIMUM FPERMISSIELE EXPOSURE (MPE)
. Electric fisld Magnetic fiskd o . . :
Frequency rangs Power dansity Avaraging time
iMHz) strength strength ity fas iminutzs)
(A} Limits for OcecupationaliControllad Exposures
DL3-30 e 614 1.63 *(100) G
3.0-30 . 18427F 4.80F *{O00E) 4]
30-200 | 1.4 0163 1.0 G
300-15 fraon G
1500100 5 i
{Bj Limits for General Population/Uncontrolled Exposure
0.3-1.34 .. 614 1.63 *(100) 20
T30 e B247F 2198 1808 20

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

Electric fisld Magnetic fiskd . Lo
Frequency range Power density Averaging time
iMHz) strength trangi iy fasas iminutzs)
0200 e 0073 0.2 20
11500 20
1.0 20

f=frequency in MHz
* = Plane-wave squivalent power density

MOTE 1 T2 TABLE 1: Oecupationalfcontrolled limits apply in situations in which persons are exposed as a consequence of their
amplkoyment provided those persons are fulli,' awara of the potential for exposure and can exercise conirol over their exposura.
Limits for occupationalicontrolled sxposure also apply in situations when an individual is transient through a location where occu-

pationalicontrolled limits apply provided he o she is made aware of the
TaBLE 1. General populationfuncontrolled exposures apply in situations in which the general public may be ex-

MCTE 2 TO

otantial for exposurs,

posed, orin which persons that are exposed as a conssquence of their employment may not be fully awars of the potential for
axposure of can not exerciss control over their exposurs.
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

IC RULES

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

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

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

(Vim) (Am) (WWim 2 ) {min}

0.003-1 280 2.19 6

1-10 280/ f 219/ f G

10-30 28 219/ f G

30-3200 28 0.073 2" 6

3001 500 1.585f%° 0.0042f%° 150 6

1 500-15 000 61.4 0.163 10 G
15 000150 000 61.4 0.163 10 616 000 /12
150 000300 000  0.158f%% 421 x10%"% 6.67x10°F 616 000 /f'?

* Power density limit is applicable at frequencies greater than 100 MHz.
Notes: Frequency, . isin MHz. )

A power density of 10 W/m™ 1s equivalent to 1 mW/cm’™.

A magnetic field strength of 1 A/m corresponds to 1.257 microtesla (uT)
or 12.57 milligauss (mr ).

b Pl —
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

EQUATIONS

Power density is given by:

S =EIRP/ (4 *Pi*D"2)

where

S = Power density in W/m”2

EIRP = Equivalent Isotropic Radiated Power in W
D = Separation distance in m

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

Distance is given by:

D = SQRT (EIRP / (4 * Pi * S))

where

D = Separation distance in m

EIRP = Equivalent Isotropic Radiated Power in W
S = Power density in W/m”2

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

LIMITS

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

From IC Safety Code 6, Section 2.2 Table 5 Column 4, S = 10 W/m”2
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REPORT NO: 12U14434-1D DATE: AUG 29, 2012
FCC ID: W/OMRF24WGOMAMB IC: 7693A-24WOMAMB

RESULTS

Band Mode | Separation | Output | Antenna | Duty | Source | FCC Power | IC Power
Distance | Power Gain Cycle | Based Density Density
EIRP
(cm) (dBm) (dBi) (%) (mW) | (mW/cm”2) | (W/m~2)

2.4 GHz| WLAN 20 12.9 2.0 100 30.7 0.01 0.061
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