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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: MITSUMI ELECTRIC CO., LTD.
1601, SAKAI, ASUGI-SHI,
KANAGAWA, 243-8533 JAPAN

EUT DESCRIPTION: WIFI MODULE
MODEL.: DWM-W081
SERIAL NUMBER: 40F40732630A
DATE TESTED: JUNE 29 TO JULY 8, 2012
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart E Pass
INDUSTRY CANADA RSS-210 Issue 8 Annex 9 Pass
INDUSTRY CANADA RSS-GEN Issue 3 Pass

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:
F d Pl
THU CHAN MENGISTU MEKURIA
EMC SUPERVISOR EMC ENGINEER
UL CCS UL CCS
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, FCC 06-96, FCC KDB 789033, ANSI C63.10-2009, 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 3.52 dB
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 WiFi module with 802.11n (HT20)

The radio module is manufactured by Mitsumi Electric Co., Ltd.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

Frequency Range Mode Output Output Power
(MHz) Power (dBm) (mW)
5180 — 5240 802.11n HT20 11.49 14.09

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a PIFA antenna for TX/RX diversity, with a maximum peak gain of 2.55 dBi.

5.4. SOFTWARE AND FIRMWARE

The EUT driver software installed in the host computer during testing was Broadcom driver
revision : 4.219.148.

Page 7 of 48

UL CCS FORM NO: CCSUP4701H
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: 12J14490-1A DATE: JULY 24, 2012
FCC ID: EWADWMWO081 IC: 4250A-DWMWO081

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.

The fundamental of the EUT was investigated in three orthogonal orientations X,Y,Z, it was
determined that X-orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in X-orientation.

Worst-case data rates as provided by the client were:

802.11n HT20mode: MCSO0

Radiated emissions for EUT with antenna was performed and passed; therefore, antenna port
spurious was not performed.
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5.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List

Description Manufacturer |Model Serial Number FCCID
Laptop Dell Latitude D430 42657130221 DoC
AC Adapter Dell DA90PS0-00 CN-0XD757-48661-7CK-1JOP DoC
AC Adapter V-INFINITY HK-C113-A05 EPS050250UPS-P5P-KH DoC
Test Jig Mitsumi N/A N/A N/A
1/0 CABLES
1/0 Cable List
Cable |Port # of identical ([Connector |Cable Type |Cable Remarks
No ports Type Length (m)
1 AC 1 2Pong [Un-Shielded 1.0m N/A
2 DC 1 DC Un-Shielded 2.0m Ferrite Core at one End
3 DC 1 DC Un-Shielded 2.0m N/A
4 Data 1 20Pins |Un-Shielded 0.5m Ribbon Cable
TEST SETUP

The EUT is attached to a host laptop computer via ribbon cable during the tests. Test software
exercised the radio card.
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SETUP DIAGRAM FOR TESTS

Support Jig

AC Adapter

IMain Power Source
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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 Due

Spectrum Analyzer, 26.5 GHz Agilent/ HP E4440A C01179 2/16/2013
Spectrum Analyzer, 44 GHz Agilent/HP E4446A C00986 3/22/2013
Spectrum Analyzer, 44 GHz Agilent/ HP E4446A C00996 5/11/2013

EMI Test Receiver, 30 MHz R&S ESHS 20 N02396 8/19/2013
Power Meter Agilent/ HP 437B N/A 7129/2012

Power Sensor, 18 GHz Agilent/ HP 8481A N/A 8/4/2012
Preamp, 1000MHz Sonoma 310N N02891 2/21/2013
Preamplifier, 26.5 GHz Agilent/HP 8449B C01052 8/12/2012
Preamplifier, 26.5 GHz Agilent/HP 8449B C01063 8/12/2012

Preamplifier, 40 GHz Miteq NSP4000-SP2 C00990 8/2/2012
Antenna, Horn, 18 GHz EMCO 3115 C00945 10/6/2012
Antenna, Bilog, 30MHz-1 GHz Sunol Sciences JB1 Cco01011 3/23/2013
Antenna, Horn, 26.5 GHz ARA MWH-1826/B C00980 7/28/2012
Antenna, Horn, 40 GHz ARA MWH-2640/B C00981 6/14/2013
LISN, 30 MHz FCC 50/250-25-2 C00626 12/13/2012

LISN, 10 kHz ~ 30 MHz Solar 8012-50-R-24-BNC N02481 3/7/2013

Reject Filter, 5.15-5.35 GHz Micro-Tronics BRC13190 N02680 CNR
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7. ON TIME, DUTY CYCLE AND MEASUREMENT METHODS

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 789033 Zero-Span Spectrum Analyzer Method.

7.1.1. ON TIME AND DUTY CYCLE RESULTS

Mode ON Time|Period| Duty Cycle| Duty Duty Cycle 1/B
B X Cycle |Correction Factor|Minimum VBW
(msec) [(msec)| (linear) (%) (dB) (kHz)
802.11n HT20 1.34| 1.44 0.931] 93.1% 0.31 0.746

7.1.2. MEASUREMENT METHOD FOR POWER AND PPSD

The Duty Cycle is less than 98% and consistent therefore KDB 789033 Method SA-2 is used.

7.1.3. MEASUREMENT METHOD FOR AVERAGE SPURIOUS EMISSIONS
ABOVE 1 GHz

The Duty Cycle is less than 98% and consistent, KDB 789033 Method AD with Power RMS
Averaging and duty cycle correction is used.
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7.1.4. DUTY CYCLE PLOTS

DUTY CYCLE 802.11n HT20 MODE
W Agilent 193927 Jul 3, 2012 R T |FEreg/Channel

A Wkr2 144 ms Center E
enter Freg
2;;83:.3 dBm Atten 30 dB : 00898 N ¢ 000000 GHz

Log I I J

10 Start Freqg

dB/ 518000000 GHz
Offst

1.3
dB Stop Freq
5.18000000 GHz

CF Step
8.00000000 MHz
LgAv Auto tlan|

Center 5.180 000 GHz Span 0 Hz

Res BW 8 MHz #VBW 50 MHz Sweep 6 ms 601 pts) || 'u:uru%%ucu)g Sfé

Trace X Az Amplitude
1 242 msz 16.55 dBm
1 1.34 ms 2.14 dB S| nal Track
1 242 ms 16.55 dBm g

11 149 ms 0.08 dB On Off
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8. ANTENNA PORT TEST RESULTS

8.1. 802.11n HT20 MODE IN THE 5.2 GHz BAND

8.1.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5180 21.00
Mid 5200 21.33
High 5240 21.58
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26 dB BANDWIDTH
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BANDWIDTH LOW CH
# Agilent 20:23:19 Jul 3,2012

R T

Freg/Channel

Ref 10 dBm Atten 10 dB

A Mkr1 21.00 MHz
-1.71 dB

#Peak

Center Freq
5.18000000 GHz

Start Freg
5.18600000 GHz

Stop Freq
5.20500000 GHz

dBm

LgAv

CF Step
5.00000000 kHz
Auto Man

V1 Ss2
S3 FC|

offj:
FTun

Swp

Center 5.180 00 GHz

#Res BW 220 kHz #VBW 620 kHz

Span 50 MHz
#Sweep 20 ms (601 pts)

Freg Offset
0.00000000 Hz

Signal Track
On Off

BANDWIDTH MID CH
# Agilent 20:14:49 Jul 3,2012

R T

Freg/Channel

Ref 10 dBm Atten 10 dB

A Mkrl 21.33 MHz
0.95 dB

#Peak

Center Freq
5.20000000 GHz

Start Freg
£.17600000 GHz

Stop Freq
5.22500000 GHz

dBm

LgAv

CF Step
5.00000000 MHz
Auto I

V1 Ss2
S3 FC|

offj:

FTun
Swp

Center 5.200 00 GHz
#Res BW 220 kHz

#VBW 620 kHz

Span 50 MHz
#Sweep 20 ms (601 pts)

Ilan|
Freg Offset
0.00000000 Hz
Signal Track

On Off

yil
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BANDWIDTH HIGH CH

e Agilent 2001912 Jul 3, 2012

BT

Freg/Channel

Ref 10 dBm

Atten 10 dB

& Mkrl 21.58 MHz
0.76 dB

#Peak

Center Freq
5.24000000 GHz
Start Freq
5.21500000 GHz

Stop Freq
526500000 GHz

dBm

LgAv

CF Step
£.00000000 MHz
Auto Man

V1 Ss2
S3 FC|

offy:

FTun
Swp

Center 5.240 00 GHz
#Res BW 220 kHz

#VBW 620 kHz

Span 50 MHz
#Sweep 20 ms {601 pts)

Freg Offset
0.00000000 Hz

Signal Track
On off

—
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8.1.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5180 17.5289
Mid 5200 17.5220
High 5240 17.5287
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99% BANDWIDTH

BANDWIDTH
- Agilent 20:22:47

LOW CH

Jul 3,2012

R T |FrequhanneI |

Ch Freqg

5.18 GHz

Trig  Free

Occupied Bandwidth

Averages: 100

Center Freq
5.18000000 GHz

Ref 10 dBm

Atten 10 dB

Start Freg
5.18600000 GHz

#Samp|

Log

<

Stop Freq
5.20500000 GHz

10

dB/

Offst

11.3

|| E<Nids]

dB

Center 5.180 00 GHz
#Res BW 180 kHz

#VBW 560 kHz

Span 50 MHz

#Sweep 20 ms {601 pts)

CF Step
5.00000000 hHz
Ilan|

Freg Offset
0.00000000 Hz

Transmit Freq Error
% dB Bandwidth

Occupied Bandwidth

17.5289 MHz

30.811 kHz
19727 MHz"

Occ BYW % Pwr
w dB

99.00 %
-26.00 dB

Signal Track

On Off

BANDWIDTH MID CH
H Agilent 20:14:21 Jul 3,2012

R T |FrequhanneI |

Ch Freqg

Occupied Bandwidth

5.2 GHz

Center Freq

Trig Free || ¢ Sono0oo0 GHz

Averages: 100

I Start Freg

Ref 10 dBm Atten 10 dB

517400000 GHz

#Samp|

Stop Freq

Dyhdl
»

5.22500000 GHz

CF Step

5.00000000 kHz
Auto bdan

Freg Offset

Center 5.200 00 GHz
#Res BW 180 kHz

#VBW 560 kHz

#Sweep 20 ms {601 pts)

Span 50 MHZ 0.00000000 Hz

Occupied Bandwidth
17.5220 MHz

40.391 kHz
19.792 MHz"

Transmit Freq Error
% dB Bandwidth

Occ BYW % Pwr
w dB

Signal Track
99.00 % off

-26.00 dB

[8]}]
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BANDWIDTH
- Agilent 20:18:52

HIGH CH

Jul 3, 2012

R T |Fre§fChanneI I

Ch Freq

5.24 GHz

Trig  Free

Occupied Bandwidth

Averages: 100

Center Freq
5.24000000 GHz

Ref 10 dBm

Atten 10 B

| Start Freq
5.21500000 GHz

#Samp)

Log

10

O
b s

Stop Freq
526500000 GHz

dB/

Offst
1.3

dB

Center 5.240 00 GHz
#Res BW 180 kHz

#VBW 560 kHz

#Sweep 20 ms {601 pts)

Span 50 MHz

CF Step
£.00000000 MHz
ffAuta Man

Freg Offset
0.00000000 Hz

Transmit Freq Error
% dB Bandwidth

Occupied Bandwidth

17.5287 MHz

28.779 kHz
19.847 MHz*

Occ BYW % Pwr

X

99.00 %
-26.00 dB

On
fil=}

Signal Track

Off
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8.1.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 1.3 dB (including 10 dB pad and 11.3 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS

Channel |[Frequency] Power
(MHz) (dBm)

Low 5180 10.85
Mid 5200 10.43
High 5240 10.38
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8.1.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)
IC RSS-210 A9.2 (1)

For the band 5.15-5.25 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 50 mW or 4 dBm + 10 log B, where B is the 99%
emission bandwidth for IC (26dB emission bandwidth for FCC) in MHz. In addition, the peak
power spectral density shall not exceed 4 dBm in any 1-MHz band. If transmitting antennas of
directional gain greater than 6 dBi are used, both the maximum conducted output power and the
peak power spectral density shall be reduced by the amount in dB that the directional gain of
the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 12J14490-1A

FCC ID: EWADWMWO081

DATE: JULY 24, 2012
IC: 4250A-DWMWO081

RESULTS
Limits
Channel | Frequency | Fixed B 4+ 10 Log B | Directional | Power | PPSD
Limit Limit Gain Limit Limit
(MHz) (dBm) (MHz) (dBm) (dBi) (dBm) | (dBm)
Low 5180 17 17.53 16.44 2.55 16.44 4.00
Mid 5200 17 17.52 16.44 2.55 16.44 4.00
High 5240 17 17.53 16.44 2.55 16.44 4.00
Duty Cycle CF (dB)| 0.31 |Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency Meas Corr'd Power Power
Power | Power Limit Margin
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5180 11.181 11.49 16.44 -4.95
Mid 5200 11.069 11.38 16.44 -5.06
High 5240 10.845 11.16 16.44 -5.28
PPSD Results
Channel | Frequency Meas Corr'd PPSD PPSD
PPSD PPSD Limit Margin
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5180 0.58 0.89 4.00 -3.11
Mid 5200 0.51 0.82 4.00 -3.18
High 5240 0.17 0.48 4.00 -3.52
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REPORT NO: 12J14490-1A
FCC ID: EWADWMWO081

OUTPUT POWER AND PPSD

DATE: JULY 24, 2012
IC: 4250A-DWMWO081

POWER PPSD LOW CH

- Agilent 20:24:02 Jul 3, 2012

T

Freg/Channel

Ref 30 dBm

Atten 30 dB

A& Mkrl 21.000 0 MHz
Band Pwr  11.181 dBm

Center Freq

#hwy

5.18000000 GHz

Start Freg

516425000 GHz

Stop Freq

5.18575000 GHz

CF Step
15000000 WHz

3
Auto

Ian

Center 5.180 000 0 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 31.5 MHz
Sweep 20 ms (601 pts)

Freg Offset

Marker Trace
1R 1
14 (1)

2 ]

X Pfodis
5.162 500 0 GHz
21.000 0 hHz
5.180 892 5 GHz

Amplitude
-25.66 dBm
11.12 dBm
0.52 dBm

0.00000000 Hz

Signal Track
On

POWER PPSD MID CH

e Agilent 2001523 Jul

3, 2012

T

Freg/Channel

Ref 30 dBm
#hwy

Atten 30 dB

A Mkrl 21.33 MHz
Band Pwr  11.062 dBm

Center Freq

5.20000000 GHz

Start Freg
5.18400250 GHz

Stop Freq
5.21599750 GHz

CF Step
319950000 hHz
Auto Man

Center 5.200 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 32 MHz
Sweep 20 ms (601 pts)

Marker
1R 1
14 1)
2 1

Trace

X Pfodis
5.189 34 GHz
21.23 MHz
5.201 49 GHz

Amplitude
-27.05 dBm
11.07 dBm
0.51 dBm

Freg Offset
0.00000000 Hz

Signal Track
On
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REPORT NO: 12J14490-1A

FCC ID: EWADWMWO081

DATE: JULY 24, 2012
IC: 4250A-DWMWO081

POWER PPSD HIGH CH
# Agilent 20:19:52 Jul 3, 2012 T

Fre

fChannel

Ref 30 dBm

& Mkrl 21.58 MHz

Atten 30 B Band Pwr 10.845 dBm Center Freq

#iwy

5.24000000 GHz

Start Freq
5.22381500 GHz

Stop Freq
525618500 GHz

Auto

3.23700000 MHz

CF Step

Idan

Center 5.240 00 GHz
#Res BW 1 MHz

Span 32.37 MHz

£VBW 3 MHz Sweep 20 ms (601 pts) Freq Offset

hacer
1R
14
2

Trace
4]
n
b}

X Pz Amplitude
5.220 21 GHz -27.16 dBm

0.00000000 Hz

21.58 MHz 1085 dBm

5.241 45 GHz 017 4Bm Signal Track

On

|

Off
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REPORT NO: 12J14490-1A DATE: JULY 24, 2012
FCC ID: EWADWMWO081 IC: 4250A-DWMWO081

8.1.5. PEAK EXCURSION

LIMITS

FCC 815.407 (a) (6)
The ratio of the peak excursion of the modulation envelope (measured using a peak hold

function) to the peak transmit power (measured as specified above) shall not exceed 13 dB
across any 1 MHz bandwidth or the emission bandwidth whichever is less.

RESULTS

Channel |Frequency| PK Level |Limit| Margin
(MHz) (dBm) | (dB)| (dB)

Low 5180 9.24 13 | -3.76
Mid 5200 9.10 13 | -3.90
High 5240 9.28 13 | -3.72
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REPORT NO: 12J14490-1A DATE: JULY 24, 2012
FCC ID: EWADWMWO081 IC: 4250A-DWMWO081
PEAK EXCURSION

PEAK EXCURSION LOW CH
H# Agilent 20:24:31 Jul 3,2012 T

Freg/Channel

A Mkrl -1.732 5 MHz Corter E
enter Freq
Ref 30 dB Atten 30 dB 9.24 dB
#;eak — = 5.18000000 GHz

*

Start Freg
5.16425000 GHz

Stop Freq
5.19575000 GHz

315000000 hHz
Auto Man

Vi v2 Freq Offset
S3 FC

0.00000000 Hz

aff): .
ETun Signal Track
Swp On off

Center 5.180 000 0 GHz Span 31.5 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 20 ms {601 pts)

PEAK EXCURSION MID CH
# Agilent 20:15:56 Jul 3,2012 T

Freg/Channel

A& Mkrl -3.20 MHz Corter E
enter Freq

Ref 30 dB Atten 30 dB 9.10 dB
#;eak — = 5.20000000 GHz

Start Freg
5.18400250 GHz

Stop Freq
5.21599750 GHz

CF Step
il 319950000 MHz
Auto I

Idan
Vi v2 Freq Offset
$3 FC 0.00000000 Hz
aff}: .
ETun Signal Track
Swp On off
Center 5.200 00 GHz Span 32 MHz ‘
#Res BW 1 MHz #VBW 3 MHz Sweep 20 ms {601 pts)
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REPORT NO: 12J14490-1A DATE: JULY 24, 2012
FCC ID: EWADWMWO081 IC: 4250A-DWMWO081

PEAK EXCURSION HIGH CH

- Agilent 20:20:15 Jul 3, 2012 T  |Freg/Channsl

& Mkrl -817 kHz Center F
enter Fred
:}Pe; 333 dBm Atten 30 dB 92898 N ¢ 4000000 GHz

*

Start Freq
5.22381500 GHz
Stop Freq
5.25618500 GHz

CF Step
T 3.23700000 MHz
Auto Man

V1 w2

Freg Offset
S3 FC

0.00000000 Hz

affy: .
FTun Signal Track
Swp On Off

Center 5.240 00 GHz Span 32.37 MHz ‘
#Res BW 1 MHz #VBW 3 MHz Sweep 20 ms {601 pts)
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REPORT NO: 12J14490-1A DATE: JULY 24, 2012
FCC ID: EWADWMWO081 IC: 4250A-DWMWO081

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC 815.205 and §15.209
IC RSS-GEN Clause 7.2.5 (Transmitter)

IC RSS-GEN Clause 6 (Receiver)

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (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.

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; the video bandwidth
is set to 1 MHz for peak measurements and as applicable for average measurements.

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: 12J14490-1A DATE: JULY 24, 2012
FCC ID: EWADWMWO081 IC: 4250A-DWMWO081

9.2. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.2 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

- Agilent 01:08:36 Jul 6, 2012 R T |FregiChannel
Mkr1 5.103 80 GHz Conter F
enter Freq

2;.;::!] dByy #Atten 0 dB 53.70 dBpY 5 07200000 Ghx

Loy

10 Start Freg

dB/ 5.00000000 GHz

Offst

14.9

dB Stop Freq

DI 515000000 GHz

7.0

dB|.|\u'" CF Step
T 15.0000000 hHz

#P Ay cll Auto tan|

51 V2 Freq Offset

53 FC 0.00000000° Hz

Al

={f): :

FTun Signal Track

Swp On Off

Start 5.000 00 GHz Stop 5.150 00 GHz ‘

#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (1001 pts)

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
e Agilent 01:07:28 Jul 6, 2012 R T |FregiChannel

Mkr1 5.101 10 GHz Contor
enter Fred

2;.;::0 4Byv #ten 0 dB 4348 dBuY_fl - 2enn0n0 GHz
Loy ———————

10 Start Freg
dB/ £.00000000 GHz
Offst
14.9
dB Stop Freq
DI 515000000 GHz

54.0
dBpy

#P Ay

15.0000000 hHz
Auto Man

51 V2 Freq Offset

0.00000000 Hz

Signal Track
Swp On Off

Start 5.000 00 GHz Stop 5.150 00 GHz
#Res BW 1 MHz #VBW 750 Hz Sweep 156 ms (1001 pts)
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REPORT NO: 12J14490-1A

FCC ID: EWADWMWO081

DATE: JULY 24, 2012
4250A-DWMWO081

IC:

LOW CHANNEL RESTRICTED, PEAK, VERT

- Agilent 00:59:20 Jul 6, 2012

BT

Freg/Channel

Ref 110 dBp

#Atten 0 dB

Mkr1 5.147 90 GHz
67.80 dBpY

#Peak

T

Center Freq
5.07500000 GHz
Start Freq
5.00000000 GHz

Stop Freq
515000000 GHz

CF Step
16.0000000 hHz
Auto Man

Start 5.000 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 5.150 00 GHz
Sweep 1 ms (1001 pts)

Freg Offset
0.00000000 Hz

Signal Track
On off

—

LOW CHANNEL RESTRICTED, AVERAGE, VERT

e Agilent 01:00:42 Jul 6, 2012

BT

|Fre§fChanneI I

Ref 110 dBp

#Atten 0 dB

Mkr1 5.150 00 GHz
47.54 dBpv

#Peak
Loy

10
dB/

Offst
14.9

dB
DI

Center Freq
5.07500000 GHz
Start Freq
5.00000000 GHz
Stop Freq
515000000 GHz

54.0
dBpv

#P Ay

1

CF Step
16.0000000 hHz
Auto Man

51 w2

Swep

Start 5.000 00 GHz
#Res BW 1 MHz

#VBW 750 Hz

Stop 5.150 00 GHz
Sweep 156 ms (1001 pts)

Freg Offset
0.00000000 Hz

Signal Track
On off

—
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REPORT NO: 12J14490-1A DATE: JULY 24, 2012
FCC ID: EWADWMWO081 IC: 4250A-DWMWO081

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
H# Agilent 01:18:52 Jul B, 2012

R T |FregiChannel

Miat 539851 GHz [
enter Freq

Ref 110 By #Atten 0 dB 54.05 dByiY

ok [ 2 B || 5 40500000 GHz

Start Freg
£.35000000 GHz

Stop Freq
5.46000000 GHz

11.0000000 hHz
uto Man

Freg Offset
0.00000000 Hz

Signal Track

Srp On off

Start 5.350 00 GHz
#Res BW 1 MHz #VBW 3 MHz

Stop 5.460 00 GHz
Sweep 1 ms (1001 pts)

HIGH CHANNEL RESTRICTED, AVERAGE, HORIZ
# Agilent 01:20.09 Jul B, 2012

R T |FregiChannel

Miat 540104 GHz [
enter Freq

Ref 110 By #Atten 0 dB 42.71 dByY

ok [ 2 B || 5 40500000 GHz

Start Freg
£.35000000 GHz

Stop Freq
5.46000000 GHz

CF Step
11.0000000 hHz
uto Man

Freg Offset
0.00000000 Hz

Signal Track

Srp On off

Start 5.350 00 GHz

Stop 5.460 00 GHz
#Res BW 1 MHz #VBW 750 Hz

Sweep 114.4 ms (1001 pts)
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REPORT NO: 12J14490-1A
FCC ID: EWADWMWO081

DATE: JULY 24, 2012
IC: 4250A-DWMWO081

HIGH CHANNEL RESTRICTED, PEAK, VERT

e Agilent 01:25:29 Jul 6, 2012

BT

|Fre§fChanneI I

Ref 110 dBp

#Atten 0 dB

Mkr1 5.398 84 GHz
57.14 dBpY

#Peak

Center Freq
5.40500000 GHz
Start Freq
5.35000000 GHz

Stop Freq
546000000 GHz

Freg Offset
0.00000000 Hz

Start 5.350 00 GHz
#Res BW 1 MHz

Stop 5.460 00 GHz

#VBW 3 MHz Sweep 1 ms (1001 pts)

CF Step
11.0000000 hHz
Auto Man

Signal Track
On off

—

HIGH CHANNEL RESTRICTED, AVERAGE, VERT

# Agilent 01:24:113 Jul 6, 2012

BT

|Fre§fChanneI I

Ref 110 dBp

#Atten 0 dB

Mkr1 5.401 37 GHz
46.31 dBpY

#Peak
Loy

10
dB/

Offst
15.1

dB
DI

Center Freq
5.40500000 GHz
Start Freq
5.35000000 GHz
Stop Freq
546000000 GHz

54.0
dBpv

LAy

CF Step
11.0000000 MHz

Auto Man

51 w2

Swep

Start 5.350 00 GHz
#Res BW 1 MHz

Stop 5.460 00 GHz

#VBW 750 Hz Sweep 114.4 ms (1001 pts)

Freg Offset
0.00000000 Hz

Signal Track
On off

—
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REPORT NO: 12J14490-1A DATE: JULY 24, 2012
FCC ID: EWADWMWO081 IC: 4250A-DWMWO081

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement

Compliance Certification Services, Fremont Sm Chamber-A

Company: MITSUMI ELECRTONIC CO.LTD.
Project #: 12114490

Date: 2012

Test Engineer: MENGISTU MEKURIA
Configuration: EUT AND SUPPPORT EQUIPMENT
Mode: TX, HT20 MODE

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26GHz | Pre-amplifer 26-4DGH2| Horn > 18GHz | Limit ‘
[ T73; S/N: 6717 @3m j | T144 Miteq 3008400931 ., | j ‘ T89; ARA 18.26GHz; S/N:1049 j | FCC 15.205 j
Hi Frequency Cables
3' cable 22807700 12' cable 22807600 20' cable 22807500 | HPE ‘ RejectFilter | Peak Measurements
RBW=VBW=IMHz
¥ cable 22807700 _| [ 12' cable 22807600 I 20' cable 22807500 :J I j I R_001 .| Average Measurements
=3 RBW=IMHz ; VBW=10Hz

f | Dist ReadPk Read Avg.. AF CL Amp DCorr Flir Peak &= Avg PkLim Avg Lim Pk Mar Avg Mar Notes
GHz | (m) dBuV dBuV | dB/m dB dB dB dB | dBuV/m dBuV/m dBuV/m | dBuV/m dB dB (V/H)
Low Channel (5180 MHz) | | [ | [ .
15.540 3.0 36.1 238 39.0 | 122 340 0.0 0.0 533 41.0 74 54 -20.7 -13.0 H
15540 | 30 | 364 | 237 | 390 [122| 340 | 00 |00 | 535 | 408 | 74 | 84 | 208 | 132 | v

Mid Chanel (5200 MHz)

15600 | 30 | 364 | 236 | 388 122 340 | 00 | 00 | S35 | 406 | 74 | 54 | 208 | 134 H
15600 | 30 | 361 | 236 | 388 [122] 340 | 00 |00 | 51 | 407 | 74 | 54 | 209 | 133 v
High Channel (5240 MHz) | | | | |
15720 | 30 358 229 [ 384 (123] 340 | 00 [ 00 | 525 | 397 74 54 215 143 | H
15720 | 30 | 351 | 230 | 384|123 340 | 00 | 00 | s18 398 | 74 | 54 222 142 v
Rev. 111011

f Measurement Frequency Amp  Preamp Gan AvgLm Average Field Strength Lt

Dist  Distance to Antenna D Corr Distance Comrect 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

Page 33 of 48

UL CCS FORM NO: CCSUP4701H
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: 12J14490-1A DATE: JULY 24, 2012
FCC ID: EWADWMWO081 IC: 4250A-DWMWO081

9.3. WORST-CASE BELOW 1 GHz

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

HORIZONTAL AND VERTICAL DATA

Project No:12J14490

Client Name:Mitsumi Electronic Co. Ltd.
Model / Device:DWM-W081

Config / Other:EUT and Support Equipment
Test By:M. Mekuria

Horizontal 30 - 1000MHz
Test Metfer Detector ZSMHz—IthHz ChmbrA .T243 Sunol dBuV/m CFR 47 Part 15 Margin Height Polarity
Frequency Reading Amplified. TX (dB)  Bilog.TXT (dB) Class B3m [em]
95.9073 46.38 PK -26.9 9.1 28.58 43.5 -14.92 200 Horz
186.0452 41.45 PK -26.4 11.2 26.25 43.5 -17.25 100 Horz
407.8038 39.52 PK -25.3 15.9 30.12 46 -15.88 100 Horz

428.3513 43.77 PK -25.3 16.5 34.97 46 -11.03 100 Horz

Vertical 30 - 1000MHz
Test Metfer Detector 25MH2—.1'GH2 ChmbrA T243 Sunol dBUV/m CFR 47 Part 15 Margin Height Polarity
Frequency Reading Amplified. TX (dB)  Bilog.TXT (dB) Class B3m [cm]
191.8605 38.99 PK -26.3 11.4 24.09 435 -19.41 200 Vert
270.1739 38.94 PK -25.8 13 26.14 46 -19.86 100 Vert

407.9976 37.06 PK -25.3 15.9 27.66 46 -18.34 200 Vert
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REPORT NO: 12J14490-1A DATE: JULY 24, 2012
FCC ID: EWADWMWO081 IC: 4250A-DWMWO081

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Frequency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.13-0.5 6 to 56 56 to 46
0.5-5 56 46
5-30 Gl 5l
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

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

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

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

RESULTS
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REPORT NO: 12J14490-1A
FCC ID: EWADWMWO081

DATE: JULY 24, 2012
IC: 4250A-DWMWO081

6 WORST EMISSIONS FOR SUPPORT LAPTOP

Project No:12J14490

Client Name:Mitsumi Electronic Co. Ltd.
Model/Device:DWM-WO081

Test Volt/Freq:115VAC/60Hz (Laptop AC Adapter
Test By:M. Mekuria

Line-L1.15 - 30MHz

Test

0.393
0.393
0.4335
0.4335
1.608
1.608

e-12.15 - 30MHz
Test

0.429
0.429
0.5415
0.5415
0.699
0.699

Meter
Frequency Reading

43.05
33.96
42.29
38.76
38.74
25.15

Meter
Frequency  Reading

45.18
37.3
42.87
18.93
40.43
23.11

Detector

PK
Av
PK
Av
PK
Av

Detector

PK
Av
PK
Av
PK
Av

T24ILLLTXT
(dB)
0.1
0.1
0.1
0.1
0.1
0.1

T24ILLLTXT
(dB)
0.1
0.1
0.1
0.1
0.1
0.1

LC Cables dB(uVolts)
1&3.TXT (dB)
43.15
34.06
42.39
38.86
38.94

25.35

LC Cables
1&3.TXT (dB)
0 45.28
374
42.97
19.03
40.53
23.21

dB(uVolts)
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CFR 47 Part 15
Class B QP
58

CFR 47 Part 15
Class B QP
57.3

56

56

Margin

-14.85
-14.81

-17.06

Margin

-12.02

-13.03

-15.47

CFR 47 Part 15
Class B Avg

48

CFR 47 Part 15
Class B Avg

47.3
46

46
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REPORT NO: 12J14490-1A DATE: JULY 24, 2012
FCC ID: EWADWMWO081 IC: 4250A-DWMWO081

LINE 1 RESULTS

UL Fremont, CA CE Roaom 1 Jul 2812 272:56:172
; ; : . ‘ Conducted RFI Uocltoge

: : : R : Project Mo:lZJ14498
78 i T Client Nome:Mitsumi Elsctronmic Co. Ltd.
; Mode | /Device: DUM-WE31

88

: Test Unlt/Freg: 113UAC/BHHZz (Loptop AC Adopter
) S — LA S - Test ByiM. Mokuriag

dBEtulalts) Line-L1

D b
15 1 [iE] 36
Frequency [MH=z1
Ronge [MHz] Det  RBUCHz] UBLIHZ]  Sweep Label Ronge [MHz] Det  RBUWCHz] UBWCHz]  Sueep Label

1:.15-30 FK/A 153 n/a s/4.5kHz Line-L!

File: Loptop DATirot saveds
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REPORT NO: 12J14490-1A DATE: JULY 24, 2012
FCC ID: EWADWMWO081 IC: 4250A-DWMWO081

LINE 2 RESULTS

UL Fremont, CA CE Room 1 Jul 24812 225612
Conducted RFI Uoltage

Project MNo:l2J14498
“Client Neme:Mitsumi Electronic Co. Ltd.
Mode | /Device : DUM-LBE1
Test Uolt/Freq: 115UAC/EBHZ Cloptop AC Adopter
~ATest By'M. Mekuria
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‘f I I ‘ S I‘1é
Freguency L[MH=z]

Reonge [MHz] Det  REWCHz] VEWIHz]  Sweep Lebel Remge [MHz] Det. REWCHzI VEWCHZ]  Sueep Label
1:.15-38 PK/R 1Bk nfa 15/4.5kHz Lire-L1
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