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SECTION 1: Customer information

Company Name : MITSUMI ELECTRIC CO., LTD.

Address : 2-11-2, Tsurumaki, Tama-shi, Tokyo, 206-8567 JAPAN
Telephone Number T +81-42-310-5801

Facsimile Number : +81-42-310-5598

Contact Person : Yuki Takakura

SECTION 2: Equipment under test (E.U.T.)

2.1 Identification of E.U.T.

Type of equipment : Wireless LAN + BT/BLE Module
Model No. : DWM-W314
Serial No. : Refer to 4.2 in this report.
Rating : DC3.3V
Country of Mass-production :  Philippines
Condition of EUT . Engineering prototype
(Not for Sale: This sample is equivalent to mass-produced items.)
Modification of EUT : No modification by the test lab.
Receipt Date of Sample . September 26, 2014

2.2 Product description
Model: DWM-W314 (referred to as the EUT in this report) is Wireless LAN + BT/BLE Module.

Clock frequency(ies) in the system  : 32.768kHz, 26MHz
Antenna type : Monopole type chip antenna
Antenna gain : -9.2dBi
Antenna connector type : None (It exist the connector for only the tests of shipment.)
Operation temperature range : -20 to +70 deg.C
<Bluetooth part>
Equipment type . Transceiver
Frequency of operation : 2402-2480MHz
Bandwidth / channel spacing : 79MHz / 1IMHz (BDR/EDR) & 2MHz (Low Energy)
Type of modulation : FHSS (GFSK, n/4-DQPSK, 8DPSK), DSSS (GFSK)
ITU code : F1D,G1D
<Wireless LAN part>
Equipment type . Transceiver
Frequency of operation . 2412-2462MHz
Bandwidth / channel spacing : 20MHz/5MHz
Type of modulation : DSSS, OFDM
ITU code . DID, G1D

* For Bluetooth BDR/EDR part, refer to the test report: 10499187S-H.

FCC 1531 (e)/ 212

The Wireless LAN + BT/BLE Module has its own regulator.

The module is constantly provided voltage (DC1.8V) through the regulator regardless of input voltage. Therefore, this
EUT complies with the requirement.

FCC 15.203 /212
It is impossible for end users to replace the antenna, because it is soldered on the circuit board.
Therefore the equipment complies with the requirement of 15.203/212.
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SECTION 3: Test specification, procedures & results

31

Test specification

Title

Test specification

: FCC 47CFR Partl5 Radio Frequency Device Subpart C Intentional Radiators
Section 15.207 Conducted limits
Section 15.209 Radiated emission limits, general requirements
Section 15.247 Operation within the bands 902-928MHz, 2400-2483.5MHz,
and 5725-5850MHz

* The revision on August 15, 2014 does not affect the test specification applied to the EUT.

* FCC Part 15 Subpart C: 2014, final revised on August 15, 2014 and effective October 14, 2014

3.2 Procedures & Results
Item Test Procedure *1) | Specification | Remarks | Deviation Worst Margin Results
20.6dB
Conducted Freq.: 0.43708MHz
o ANSI C63.10:2009 |FCC 15.207 - N/A  |Detection: Quasi-Peak Complied
emission
Phase: L1
Mode: Tx 11g 2412MHz
6dB . FCC 15.247 .
bandwidth ANSI C63.10:2009 @)(2) Conducted N/A Complied
Maximum * See data
peak ANSI C63.10:2009 (thg)l 3247 Conducted | N/A Complied
output power
0.5dB
Out of band .
emission FCC 15.109, |Conducted Ezgrlzzlzo(zlog]%ng
& ANSI C63.10:2009 |15.247 (d) & / N/A NN Complied
. . Detection: Average
Restricted 15.209 Radiated
band edees Mode: Tx, Bluetooth Low
g Energy 2440 MHz
Power density |ANSI C63.10:2009 (Fe()ZC 15.247 Conducted N/A  |* See data Complied

Note: UL Japan’s EMI Work Procedures No.13-EM-W0420 and 13-EM-W0422.
*1) These tests were also referred to KDB 558074 v03 r02 (FCC), "Guidance for Performing Compliance
Measurements on Digital Transmission Systems (DTS) Operating Under §15.247”.

3.3  Addition to standard
Item Test Procedure Specification | Remarks Worst Margin Results
Occupied )
Bandwidth e oy | Conducted |- i
(99%) -

Note: UL Japan’s Work Procedures No. 13-EM-W0420 and 13-EM-W0422

* Other than above, no addition, exclusion nor deviation has been made from the standard.
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3.4  Uncertainty

The following uncertainties have been calculated to provide a confidence level of 95% using a coverage factor k=2.

- Frequency range No.1 SAC"'/SR™ No.2 SAC/SR No.3 SAC/SR
) (ED) (€]

(C:(’j“;‘;zti‘:l‘:)eﬁ‘;;‘;’“ 150kHz-30MHz 3.6 dB 34dB 34dB
Radiated emission 9kHz-30MHz 3.7dB 3.5dB 3.5dB
(Measurement distance: 3m) 30MHz-300MHz 4.9 dB 4.9 dB 4.7 dB
300MHz-1GHz 5.0 dB 5.0dB 4.8 dB

1GHz-15GHz 49 dB 49 dB 49 dB

Radiated emission 15GHz-18GHz 5.7dB 5.7dB 5.7dB
(Measurement distance: 1m) 18GHz-40GHz 45dB 43dB 43 dB

*1: SAC=Semi-Anechoic Chamber
*2: SR= Shielded Room is applied besides radiated emission

Conducted emission test
The data listed in this test report has enough margin, more than the site margin.

Radiated emission test
The data listed in this report meets the limits unless the uncertainty is taken into consideration.

Antenna port conducted test

Power measurement uncertainty above 1GHz for this test was: () 0.68dB

Spurious emission (Conducted) measurement (below 1GHz) uncertainty for this test was: (£) 1.5dB
Spurious emission (Conducted) measurement (1G-3GHz) uncertainty for this test was: (+) 1.7dB
Spurious emission (Conducted) measurement (3G-18GHz) uncertainty for this test was: (+) 2.4dB
Spurious emission (Conducted) measurement (18G-26.5GHz) uncertainty for this test was: (+) 2.5dB
Bandwidth Measurement uncertainty for this test was: (£) 0.66%
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3.5 Test location

UL Japan, Inc. Shonan EMC Lab.

1-22-3, Megumigaoka, Hiratsuka-shi, Kanagawa-ken 259-1220 JAPAN

Telephone number
Facsimile number

+81 463 50 6400
+81 463 50 6401

JAB Accreditation No. RTL02610
IC _ Size of reference Maximum
. . Width x Depth x | ground plane (m)/
Registration . . measurement
No. Height (m) horlzont'al distance
conducting plane
[ ] No.1 Semi-anechoic chamber | 2973D-1 206x11.3x7.65 | 206x11.3 10m
X] No.2 Semi-anechoic chamber | 2973D-2 206x11.3x7.65 | 206x11.3 10m
X] No.3 Semi-anechoic chamber | 2973D-3 12.7x7.7x5.35 12.7x 7.7 Sm
[ ] No.4 Semi-anechoic chamber | - 8.1x5.1x3.55 8.1x5.1 -
X] No.1 Shielded room - 6.8x4.1x2.7 6.8x4.1 -
[] No.2 Shielded room - 6.8x4.1x2.7 6.8x4.1 -
[ ] No.3 Shielded room - 63x4.7x2.7 6.3x4.7 -
[ ] No.4 Shielded room - 44x47x2.7 44x4.7 -
[ ] No.5 Shielded room - 78x6.4x2.7 7.8x64 -
X] No.6 Shielded room - 78x6.4x2.7 7.8x64 -
[ INo.7 Shielded room - 276x3.76x24 | 2.76x3.76 -
[ INo.8 Shielded room - 345x55x%x2.4 345x5.5 -
XINo.1 Measurement room - 2.55x4.1x25 2.55x4.1 -

3.6  Test setup, Test data & Test instruments

Refer to APPENDIX 1 to 3.
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SECTION 4: Operation of E.U.T. during testing
4.1 Operating mode
Test item Mode Tested frequency Worst data Power
mode *1) setting
[dBm] *3)
Conducted emission | Transmitting(Tx) IEEE 802.11g 2412MHz *2) PN9, 2Mbps 12
Radiated emission *2)
(below 1GHz) Transmitting(Tx) Hopping OFF 2402MHz, 2440MHz, | - Fixed
Low Energy(LE), Payload: PRBS9 | 2480MHz
Radaited emission Transmitting(Tx) IEEE 802.11b 2412MHz, 2437MHz, | PN9, 2Mbps 12
(Spurious emission) 2462MHz
(Above 1GHz) Transmitting(Tx) IEEE 802.11g 2412MHz, 2437MHz, | PN9, 48Mbps | 12
2462MHz
Transmitting(Tx) IEEE 802.11n 2412MHz, 2437MHz, | PN9, MCS5 12
HT20 2462MHz
Transmitting(Tx) Hopping OFF 2402MHz, 2440MHz, | - Fixed
Low Energy(LE), Payload: PRBS9 | 2480MHz
Other items Transmitting(Tx) IEEE 802.11b 2412MHz, 2437MHz, | PN9, 2Mbps 4,12
2462MHz
Transmitting(Tx) IEEE 802.11g 2412MHz, 2437MHz, | PN9, 48Mbps | 4,12
2462MHz
Transmitting(Tx) IEEE 802.11n 2412MHz, 2437MHz, | PN9, MCS5 4,12
HT20 2462MHz
Transmitting(Tx) Hopping OFF 2402MHz, 2440MHz, | - Fixed
Low Energy(LE), Payload: PRBS9 | 2480MHz

*1) The worst condition was determined based on the test result of Maximum Peak Output Power.
*2) Test operating mode was determined as follows according to “Section 1 of 6 802.11 a/b/g/n testing- Managing
Complex Regulatory Approvals - ”of TCB Council Workshop October 2009.
*3) Lowest power setting mode was performed only worst mode (maximum peak conducted output power mode).

(Wireless LAN mode)
. driverl (for Linux PC): sd87xx (for Wireless LAN) ver.14.66.33.p71

Software

. bridge tool (for Linux PC):: mfgbridge ver.0.1.0.26
. DutApiBRIDGEETH8777.exe ver.14.2.33.p37 (for Windows PC):

(Bluetooth Low energy mode)

Software

> driverl (for Linux PC):: sd87xx (for Wireless LAN) ver.14.66.33.p71

. driver2 (for Linux PC):: bt87xx (for Bluetooth) ver.14.66.33.p71
. bridge tool (for Linux PC):: mfgbridge ver.0.1.0.26
. DutApiBRIDGEETHS8777.exe ver.14.2.33.p37 (for Windows PC):

Justification: The system was configured in typical fashion (as customer would normally use it) for testing.

UL Japan, Inc.

Shonan EMC Lab.
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4.2  Configuration and peripherals

DC 3.3V

* Test data was taken under worse case conditions.

Description of EUT and support equipment

No. | Item Model number Serial number Manufacturer Remark

A Wireless LAN + BT/BLE DWM-W314 2 MITSUMI EUT
Module

B |lJig - - MITSUMI -

C Jig (SD card I/F board) - - MITSUMI -

List of cable used

No. | Cable name Length (m) Shield Remark

Cable Connector

1 Signal 0.1 Unshielded Unshielded -

2 Signal 0.15 Unshielded Unshielded -

3 DC cable 1.3 Unshielded Unshielded -

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN

Telephone
Facsimile
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SECTION 5: Conducted emission

5.1  Operating environment

Test place See test data (APPENDIX 1)
Temperature : See test data (APPENDIX 1)
Humidity : See test data (APPENDIX 1)

5.2 Test configuration

EUT was placed on a platform of nominal size, Im by 2.0m, raised 0.8m above the conducting ground plane.

The table is made of Styrofoam and covered with polyvinyl chloride. That has very low permittivity.

The rear of tabletop was located 40cm to the vertical conducting plane. The rear of peripheral was aligned and was
flushed with rear of tabletop. All other surfaces of tabletop were at least 80cm from any other grounded conducting
surface. EUT was located 80cm from LISN.

Each EUT current-carrying power lead, except the ground (safety) lead, was individually connected through a LISN to
the input power source. All unused 50ohm connectors of the LISN were resistively terminated in 50ohm when not
connected to the measuring equipment.

Photographs of the set up are shown in APPENDIX 3.

5.3 Test conditions

Frequency range : 0.15 - 30MHz
EUT position : Table top

5.4  Test procedure

The AC Mains Terminal Continuous disturbance Voltage had been measured with the EUT via DC power supply
within a Shielded room. The EUT via DC power supply was connected to a Line Impedance Stabilization Network
(LISN).
An overview sweep with peak detection has been performed.
The measurements had been performed with a quasi-peak detector and if required, a CISPR average detector.
The conducted emission measurements were made with the following detection of the test receiver.

Detection Type Quasi-Peak/ CISPR Average

IF Bandwidth : 9kHz

55 Results

Summary of the test results : Pass
Refer to APPENDIX 1

UL Japan, Inc.
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SECTION 6: 6dB bandwidth & Occupied bandwidth (99%)

Test procedure

The bandwidth was measured with a spectrum analyzer connected to the antenna port.

The test was measured based on Method 8.1 Option 1 and 8.2 Option 2 of KDB 558074 “Guidance for Performing
Compliance Measurements on Digital Transmission Systems (DTS) Operating Under §15.247”.

Summary of the test results: Pass
Refer to APPENDIX 1

SECTION 7: Maximum peak output power

Test procedure

The Maximum Output Power was measured with a power meter connected to the antenna port.

The test was measured based on Method 9.1.2 PKPM1 of KDB 558074 “Guidance for Performing Compliance
Measurements on Digital Transmission Systems (DTS) Operating Under §15.247” .

Detection type: Peak / Average *1)

Summary of the test results: Pass
Refer to APPENDIX 1

*1) Average detector was used only for Reference data.

SECTION 8: Out of band emissions (Antenna port conducted)

Test procedure

The Out of Band Emissions was measured with a spectrum analyzer connected to the antenna port.

The radio frequency power that is produced by the intentional radiator confirmed 20dB below that in the 100kHz
bandwidth within the band that contains the highest level of the desired power, based on a radiated measurement.

In the frequency range below 30MHz, RBW was narrowed to separate the noise contents.

Then, wide-band noise near the limit was checked separately, however the noise was not detected as shown in the chart.
(9kHz-150kHz:RBW=200Hz, 150kHz-30MHz:RBW=10kHz)

Summary of the test results: Pass
Refer to APPENDIX 1

SECTION 9: Peak power density

Test procedure

The peak power density was measured with a spectrum analyzer connected to the antenna port.
Instrument used Spectrum Analyzer
RBW /VBW : 3kHz/9.1kHz

The test was measured based on Method 10.2 PKPSD of KDB 558074 “Guidance for Performing Compliance
Measurements on Digital Transmission Systems (DTS) Operating Under §15.247”.

Summary of the test results: Pass
Refer to APPENDIX 1

UL Japan, Inc.
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SECTION 10: Radiated emission

10.1 Operating environment

Test place See test data (APPENDIX 1)
Temperature : See test data (APPENDIX 1)
Humidity See test data (APPENDIX 1)

10.2 Test configuration

EUT was placed on a polystyrene platform of nominal size, 0.5m by 0.5m, raised 0.8m above the conducting ground
plane. Photographs of the set up are shown in APPENDIX 3.

10.3 Test conditions

Frequency range

EUT position

30MHz to 25GHz
Table top

10.4 Test procedure

The Radiated Electric Field Strength intensity has been measured on a semi-anechoic chamber with a ground plane and
at a distance of 3m (below 15GHz) / 1m (above 15GHz) (Refer to Figure 1). Measurements were performed with
quasi-peak, peak and average detector. The measuring antenna height was varied between 1 and 4m and EUT was
rotated a full revolution in order to obtain the maximum value of the electric field intensity. The measurements were
performed for both vertical and horizontal antenna polarization.
The radiated emission measurements were made with the following detection.

Frequency 30-1000MHz 1-25GHz 20dBc
Detection type | Quasi-Peak Peak Average *1) Peak
IF Bandwidth 120kHz RBW: 1MHz RBW: 1IMHz RBW: 100kHz
VBW: 3MHz VBW: 3MHz VBW: 300kHz
Detector: Linear Voltage Averaging

*1) Average Power Measurement was measured based on 12.2.5 of KDB 558074 "Guidance for Performing
Compliance Measurements on Digital Transmission Systems (DTS) Operating Under §15.247”.

The carrier levels and noise levels were confirmed at each position of X, Y and Z axes to see the position of maximum
noise, and the test was made at the position that has the maximum noise.

Wireless LAN mode
Antenna Carrier Spurious Spurious Spurious Spurious
polarization (Below 1GHz) (1-15GHz) (15-18GHz) (18-25GHz)
Horizontal X Z Y X X
Vertical Z V4 Z X X
Bluetooth Low energy mode
Antenna Carrier Spurious Spurious Spurious Spurious
polarization (Below 1GHz) (1-15GHz) (15-18GHz) (18-25GHz)
Horizontal X Y Y Y Y
Vertical Z Y Y Y Y

* The definition of each position is shown in a ‘Pre-check of the worst position’ in APPENDIX 3.
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Figure 1. Antenna angle

Radiated Emission

No.2 Semi-Anechoic Chamber (Antenna angle) (30MHz-1000MHz)
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10.5 Band edge

Band edge level at 2390MHz and 2483.5MHzis below the limits of FCC 15.209 and band edge level at 2400MHz is

below the 20dBc. Refer to the data.

10.6 Results

Summary of the test results : Pass
* No noise was detected above the 5th order harmonics.

Refer to APPENDIX 1
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APPENDIX 1:Data of Radio tests

DATA OF CONDUCTED EMISSION TEST

UL Japan,Inc. Shonan EMC Lab, No.1 Shielded Room
Date : 2014/10/30

Company : MITSUMI ELECTRIC CO., LTD. Mode : Tx 119 2412MHz
Kind of EUT : Wireless LAN + BT/BLE Module Order No. : 10499187S
Model No. : DWM-W314 Power : DC 3.3V

Serial No. 12 Temp./Humi. : 25deg.C / 43%RH
Remarks T -

Limit1 : FCC 15C (15.207) QP
Limit2 : FCC 15C(15.207) AV Engineer : Shinichi Takano

80 — Limit1 (QP)
70 —— ~ Limit2 (AV)
60 N (PK)

= N (QP/AV)

=] W |

g 50 »»‘\»:H‘\g‘\w i vﬁwum; Y O N N o L1EK)

S 40 M‘N \ M‘ I ‘ | WW l W /w L1QR/AY

£ T

oS \ ‘ il |

= 30 " ‘!HU‘UH\ i MWWMM |

= [ L AuhodttN \\,‘}M el

) N WU Ml " P W ‘”‘
- — s

10
0
2 3 S 7 1 2 3 5 7 10 20
15 Frequency [MHz] 30
Freq. Reading CFac Results Limit Margin
No. <QpP> <AV> <QpP> <AV> <Qp> <AV> <QpP> <AV> Phase | Comment
[MHz] [dBuV] [dBuV] [dB] [dBuV] | [dBuVl | [dBuV] | [dBuV] [dB] [dB]

1 0.28590 26.1 7.5 12.6 60.6 50.6 219 30.5 N
2 0.31874 26.0 7.3 12.5 59.7 49.7 21.2 29.9 N
3 0.39222 24.7 6.3 12.5 58.0 48.0 20.8 29.2 N
4 0.43272 24.0 6.0 12.5 57.2 47.2 20.7 28.7 N
5 0.5027 8| 22.7 5.4 12.5 56.0 46.0 20.8 281 N
6 0.55328 21.8 49 12.5 56.0 46.0 21.7 28.6 N
7 0.2959 4 26.0 7.4 12.5 60.3 50.3 21.8 304 L1
8 0.34557 25.5 6.9 12.5 59.0 49.0 21.0 296 L1
9 0.38780 248 6.3 12.5 58.1 48.1 20.8 29.3| L1
10 0.43708 24.0 6.0 12.5 571 471 20.6 286 L1
11 0.50356 226 54 12.5 56.0 46.0 209 281 L1
12 0.55728 21.7 48 12.5 56.0 46.0 218 2871 L1

Calculation:Result [dBuV] =Reading [dBuV] +C.Fac (LISN+Cable+ATT) [dB]
LISN:SLS-01
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Text Box
APPENDIX 1:Data of Radio tests

40706
Text Box
No.1 Shielded Room

40706
Text Box
Wireless LAN + BT/BLE Module


Test report No.: 10499187S-G

DATA OF CONDUCTED EMISSION TEST

UL Japan,Inc. Shonan EMC Lab, No.1 Shielded Room
Date : 2014/10/30

Company : MITSUMI ELECTRIC CO., LTD. Mode : Tx LE 2402MHz
Kind of EUT : Wireless LAN + BT/BLE Module Order No. : 10499187S
Model No. : DWM-W314 Power : DC 3.3V

Serial No. 12 Temp./Humi. : 25deg.C / 43%RH
Remarks T -

Limit1 : FCC 15C (15.207) QP
5C(15.207

Limit2 : FCC 1

RFI Voltage [dBuV]

RFI Voltage [dBuV]

( ) AV Engineer : Shinichi Takano

80 — Limit1 (QP)
70 —— - Limit2 (AV)

60 N

50

40

30

20

10

0
2 3 S 71 2 3 5 7 10 20

A5 Frequency [MHz] 30

80 — Limit1 (QP)
70 —— — Limit2 (AV)

60 —=— L1

I
(

—

H M"}; Ty
50 M \u\\‘\\‘“ WMMH et | T T 1 1
Ll
Wil
LTI T
4 H | “ H h \“HH‘M\ ”‘J“‘,‘ A

f"“f‘”:‘} AN, I
‘\‘“ “ | ’
\
30 | ‘ rt‘( \H \““M‘M‘ ‘\UH ’ld !

| L
40 [— ‘\
! I :ﬁ/\«y‘\‘}mg\‘\‘tﬁ“&y\w‘ﬁ;\“”‘ ”v\ \‘,*“““‘\’uu' ‘M*
20 = "ﬂ,‘\’»\f‘Lw‘\"L{A‘f.}«v‘ﬂﬂ\bdn#ﬂlw;%ww

i M
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15 Frequency [MHz] 30

Calculation:Result [dBuV] =Reading [dBuV] +C.Fac (LISN+Cable+ATT) [dB]
LISN:SLS-01
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40706
Text Box
No.1 Shielded Room

40706
Text Box
Wireless LAN + BT/BLE Module


Company
Kind of EUT
Model No.
Serial No.
Remarks

Limit1 : FCC 1
Limit2 : FCC 1

Test report No.: 10499187S-G

DATA OF CONDUCTED EMISSION TEST

: MITSUMI ELECTRIC CO., LTD.

. Wireless LAN + BT/BLE Module

: gWM—W31 4

5C(
5C

15.207
(15.207

) QP
) AV

UL Japan,Inc. Shonan EMC Lab. No.1 Shielded Room

Mode
Order No.
Power

Temp./Humi.

Engineer

Date : 2014/10/30

: Tx LE 2440MHz
: 104991878

: DC 3.3V
: 25deg.C / 43%RH

: Shinichi Takano

80 ——— Limit1 (QP)
70 —— — Limit2 (AV)
60 N (PK)
= ~|_ N (QP/AV)
: A T~
m 50t
g SO T | T LK)
I { i L1(QP/AV)
g‘, 40 | | \'\‘M‘\H\l
= Wi
= {11 T
S Lol o
> 30 ! U ‘J M‘l “’ J\.M
™
oc wﬁ“ kbt ! ”M‘lﬂm
VW wvr\v,»m;\‘n%fﬁ\,' Gy w i
20 Hipntt” o
10
0
2 .3 g 1 2 3 5 7 10 20
15 Frequency [MHz] 30
F Reading CF Results Limit Margin
No. req. QP> _|_<AV> FaC 72ap> | _<AV> | <aP> | <AV> | <QP> | <AV> | Phase | Comment
[MHz] [dBuV] | [dBuV] | [dB] | [dBuVl | [dBuVl | [dBuVl | [dBuVl | [dB] [dB]
1 0.28856]  25.4 73] 126 605 505 225 308 N
2 0.33752 25.1 67| 125 502 492| 216 300/ N
3 039178  24.1 62| 125 580 480 214 203] N
4 0.45605 23.1 56| 125 567 467 211 286 N
5 054398 216 49| 125 560 460 219 286 N
6| 1557405 9.2 39| 133 600| 500 375 328 N
7 0.28647 255 74| 126 606| 506 225 306 L1
8 0.30421 25.4 72| 125 60.1|  50.1 222| 304 L1
9 0.39139 24.1 62| 125 580 480| 214 203 L1
10 0.48535 226 54| 125 562 462|211 28.3| L1
11 0.50475 22.1 52| 125 560 460 214 283 L1
12|  18.88198 11.1 5.1 13.5 600 500 354 314 L1

Calculation:Result [dBuV] =Reading [dBuV] +C.Fac (LISN+Cable+ATT) [dB]

LISN:SLS-01
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40706
Text Box
No.1 Shielded Room

40706
Text Box
Wireless LAN + BT/BLE Module


Company
Kind of EUT
Model No.
Serial No.
Remarks

Limit1 : FCC 1
Limit2 : FCC 1

Test report No.: 10499187S-G

DATA OF CONDUCTED EMISSION TEST

UL Japan,Inc. Shonan EMC Lab. No.1 Shielded Room
Date : 2014/10/30

: MITSUMI ELECTRIC CO., LTD. Mode : Tx LE 2480MHz
. Wireless LAN + BT/BLE Module Order No. : 10499187S

: gWM—W31 4

5C(15.207
5C(15.207

) QP
) AV

Power : DC 3.3V
Temp./Humi. : 25deg.C / 43%RH

Engineer : Shinichi Takano

80

— Limit1 (QP)
—— - Limit2 (AV)

70

60

N

50

40

30

RFI Voltage [dBuV]
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Frequency [MHz]
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Calculation:Result [dBuV] =Reading [dBuV] +C.Fac (LISN+Cable+ATT) [dB]

LISN:SLS-01
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Text Box
No.1 Shielded Room

40706
Text Box
Wireless LAN + BT/BLE Module


Test report No.: 10499187S-G

-6dB Bandwidth

Test place UL Japan, Inc. Shonan EMC Lab. No.1 Measurement Room
Date October 16, 2014
Temperature / Humidity 25deg.C , 49%RH
Engineer Akio Hayashi
Mode Tx, IEEE802.11b, power setting 12dBm, PN9, worst data mode 2Mbps
Freq. -6dB Bandwidth Limit
[MHZ] [MHZ] [MHZ]
2412.0000 9.941 >0.500
2437.0000 9.939 > 0.500
2462.0000 9.926 > 0.500
Tx, 2412MHz Tx, 2437MHz
o Agilant RL o Agilant RL
Ref 167 dBpl) sAtten 18 4B Ref 167 dBpl) sAtten 18 4B
Ii;x | | Y i :.{fb_.“ _ . | o . , Y i et ¥
ui VAT | T ) I I [ I\ T ‘:
S e g ey | PR h —IJ\ . A
Lafw - ! - Lafv = e
Hl 5] Ml 5]
Centar 2412 B8 GHz Span L@ MHz Canter 2,437 B8 GHz Span L@ MHz
alles BH 198 kHz wJEH 308 kHz Sweap 4.8 ma (1701 prs) sRas BH 108 kHz wJEH 308 kHz Sweap 4.8 ma (1701 prs)
Occupied Bandwidth Occ BH X PWwr 9980 ¢ Occupied Bandwidth Occ BH X PWwr 9980 ¢
135128 MHz ¥ 4B -600 48 13.4945 MHz W dB 60040

Transmit Freq Error 27743 kHz

Transmit Freq Ervor 37000 kHz
u dB Bandwidth 9939 MHz

» dB Bandwidth 4941 Mz

Tx, 2462MHz
1 Agilant RL
Rof 1687 dBul! sAtten 19 B
sPeak
Log T T NN T
18 | ! I i I
&
dBs £ .-‘b'.
[ P AT | | i T --ll 1 n
e b e
Lafly T T
Span 5@ MHz
wJEH 308 kHz Iweep 4.8 ms (1201 prs)

Occ BH X Pur Ja.80 ¥

135017 MHz W dB 600 4B

Transmit Freq Error 24167 kHz
u dB Bandwidth 9926 MHz

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone : +81 463 50 6400
Facsimile : +81 463 50 6401

19 of 98


43033
Text Box


Test report No.: 10499187S-G

-6dB Bandwidth

Test place UL Japan, Inc. Shonan EMC Lab. No.1 Measurement Room
Date October 16, 2014
Temperature / Humidity 25deg.C , 49%RH
Engineer Akio Hayashi
Mode Tx, IEEE802.11b, power setting 4dBm, PN9, worst data mode 2Mbps
Freq. -6dB Bandwidth Limit
[MHZ] [MHZ] [MHZ]
2412.0000 9.952 >0.500
2437.0000 9.950 >0.500
2462.0000 9.938 >0.500
Tx, 2412MHz Tx, 2437MHz
1 Agilant RL 1 Agilant RL
Ref 47 BV sAtten 18 4B Ref 47 BV sAtten 18 4B
sPaak sPeak
b I I - AR S ¥ I b i 7
B/ m ¥ *, B/ *_
Laflv T T T T T T T T T Laflv
ML 52 | | | | | | | | ML 52
Centar 2412 B8 GHz Span L@ MHz Centar 2437 B8 GHz Span L@ MHz
alles BH 198 kHz wJEH 308 kHz Sweap 4.8 ma (1701 prs) alles BH 198 kHz wJEH 308 kHz Sweap 4.8 ma (1701 prs)
Dccupied Bandwidth Occ BH % Pwr 9900 ¥ Dccupied Bandwidth Occ BH % Pwr 9900 ¥
135016 MHz ¥ dp -6.0h dB 13.4907 MHz ¥ dB 6,00 dB
Transmit Freq Error 18,262 kHz Transmit Freq Error 4,047 kHz
u dB Bandwidth B952 MHz u dB Bandwidth 9950 MHz
Tx, 2462MHz
1 Agilant RL
Ref 57 dByy wtten 18 B
*Feak
b
dB/
Laftv T B
Span L@ MHz
wJEH 308 kHz Sweap 4.8 ma (1701 prs)
Occ BH X Pwr 988 ¥
13.4550 MHz ¥ dp -6.0h dB
Transmit Freq Error 18,114 kHz
u dB Bandwidth B9EE MHz

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile : +81 463 50 6401
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Test report No.: 10499187S-G

-6dB Bandwidth

Test place UL Japan, Inc. Shonan EMC Lab. No.1 Measurement Room
Date October 16, 2014
Temperature / Humidity 25deg.C , 49%RH
Engineer Akio Hayashi
Mode Tx, IEEE802.11g, power setting 12dBm, PN9, worst data mode 48Mbps
Freq. -6dB Bandwidth Limit
[MHZ] [MHZ] [MHZ]
2412.0000 16.505 >0.500
2437.0000 16.507 > 0.500
2462.0000 16.503 >0.500
Tx, 2412MHz Tx, 2437MHz
1 Agilant RL 1 Agilant RL
Ref 117 dBpl) sAtten 28 4B Ref 117 dBpl) sAtten 28 4B
sPeak sPeak
L; y S s A e R € L; , R T 7
,ul. = ,x-m-“*r”': . “Iu\--.-_.-«. T r—— o 1I ————
Lafw Lafw o
Hl 32 Ml 5]
Canter 2,412 B8 GHz Span L@ MHz Canter 2,437 B8 GHz Span L@ MHz
alles BH 198 kHz wJEH 308 kHz Sweap 4.8 ma (1701 prs) alles BH 198 kHz wJEH 308 kHz Sweap 4.8 ma (1701 prs)
Dccupied Bandwidth Occ BH % Pwr 9900 ¥ Dccupied Bandwidth Occ BH % Pwr 9900 ¥
16.4121 MHz ¥ 4B -600 48 16.4039 MHz W dB 60040
Transmit Freq Error 32,457 kHz Transmit Freq Error 24862 kHz
» dB Bandwidth 16,5085 MHz » dB Bandwidth 16,587 MHz
Tx, 2462MHz
1 Agilant RL
Ref 117 dBpl) sAtten 28 4B
*Feak
_‘J;} R T G e S
v e .\.\Agw ———
Lafy
Span L@ MHz
wJEH 308 kHz Sweap 4.8 ma (1701 prs)
Occ BH ¥ Pwr .00 X
16.4144 MHz Wb 600 d0
Transmit Freq Error 22881 kHz
» dB Bandwidth 16,5083 MHz

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN

Telephone
Facsimile

: +81 463 50 6400
: +81 463 50 6401
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Test report No.: 10499187S-G

-6dB Bandwidth

Test place UL Japan, Inc. Shonan EMC Lab. No.1 Measurement Room
Date October 16, 2014
Temperature / Humidity 25deg.C , 49%RH
Engineer Akio Hayashi
Mode Tx, IEEE802.11g, power setting 4dBm, PN9, worst data mode 48Mbps
Freq. -6dB Bandwidth Limit
[MHZ] [MHZ] [MHZ]
2412.0000 16.491 >0.500
2437.0000 16.503 > 0.500
2462.0000 16.511 >0.500
Tx, 2412MHz Tx, 2437MHz
o Agilant RL o Agilant RL
Ref 167 dBpl) sAtten 18 4B Ref 167 dBpl) sAtten 18 4B
sPeak sPeak
:]i;-.f o ..._-;I.z..‘m:\- S e v° pa} L;K t T _, P 14 e J' \..‘. .4 P
._ : : -
P [ T . - [ N
Lafw T Lafw T
Hl 32 Ml 5]
Canter 2,412 B8 GHz Span L@ MHz Canter 2,437 B8 GHz Span L@ MHz
alles BH 198 kHz wJEH 308 kHz Sweap 4.8 ma (1701 prs) alles BH 198 kHz wJEH 308 kHz Sweap 4.8 ma (1701 prs)
Occupied Bandwidth Occ BH X PWwr 9980 ¢ Occupied Bandwidth Occ BH X PWwr 9980 ¢
16.4003 MHz ¥ 4B -600 48 16.4070 MHz W dB 60040
Transmit Freq Error 20,326 kHz Transmit Freq Error  2.439 |Hz
u dB Bandwidth 16.491 MHz u dB Bandwidth 16,5083 MHz
Tx, 2462MHz
1 Agilant RL
Ref 167 dBpl) sAtten 18 4B
*Feak
:]i;.f :_,o- wl".,.--:-- :I...r-_..‘.'-._.--..f o
- lh;’ A aiail .“""-“"'-:'w"w.'w-\.’..u_\._.,,._
Lafy T
Span L@ MHz
wJEH 308 kHz Sweap 4.8 ma (1701 prs)
Occ BH X Pwr 988 ¥
16.4095 MHz Wb 600 d0
Transmit Freq Error 2710 |Hz
u dB Bandwidth 16511 MUz

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN

: +81 463 50 6400
: +81 463 50 6401

Telephone
Facsimile
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Test report No.: 10499187S-G

-6dB Bandwidth

Test place UL Japan, Inc. Shonan EMC Lab. No.1 Measurement Room
Date October 16, 2014
Temperature / Humidity 25deg.C , 49%RH
Engineer Akio Hayashi
Mode Tx, IEEE802.11n HT20, power setting 12dBm, PN9, worst data mode 5(MCS)
Freq. -6dB Bandwidth Limit
[MHZ] [MHZ] [MHZ]
2412.0000 17.842 >0.500
2437.0000 17.853 >0.500
2462.0000 17.840 >0.500
Tx, 2412MHz Tx, 2437MHz
1 Agilant RL 1 Agilant RL
Ref 167 dBul wiiten 18 9B Rof 167 dBul wiiten 18 9B
sPaak sPeak
i‘:;‘ o e ———— | | i‘:;‘ [ [ P e e e 31
B/ | B/ !
! | | | s | | | | f | | | 1!
n._,,,__,,."q\..,..‘,--..Jrv.',.«.J«-’.‘ 1 t 1 [Ridiia s 0 e rp— PRI I o
Laflv T T T T T T T T T Laflv
ML 52 | | | | | | | | ML 52
Centar 2412 B8 GHz Span L@ MHz Centar 2437 B8 GHz Span L@ MHz
alles BH 198 kHz wJEH 308 kHz Sweep 4.8 ma (1201 prs) alles BH 198 kHz wJEH 308 kHz Sweap 4.8 ma (1701 prs)
Occupied Bandwidth Occ BH X PWwr 9980 ¢ Occupied Bandwidth Occ BH X PWwr 9980 ¢
17.6854 MHz 4B -650 0B 17.6831 MHz ¥ dB 6,00 dB
Transmit Freq Error  37.929 kHz Transmit Freq Error  29.745 kHz
u dB Bandwidth 17842 MUz u dB Bandwidth 17853 MUz
Tx, 2462MHz
1 Agilant RL
Ref 167 dBul wiiten 18 9B
*Feak
;l:l“ | | 1 ¢ ] A Taa—— ¢ i
B/
.Jr
Span L@ MHz
wJEH 308 kHz Sweep 4.8 ma (1201 prs)
Occ BH X Pwr 988 ¥
¥ dB 600 dB
Transmit Freq Error 35625 kHz
u dB Bandwidth 17548 MHz

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile : +81 463 50 6401
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Test report No.: 10499187S-G

-6dB Bandwidth

Test place UL Japan, Inc. Shonan EMC Lab. No.1 Measurement Room
Date October 16, 2014
Temperature / Humidity 25deg.C , 49%RH
Engineer Akio Hayashi
Mode Tx, IEEE802.11n HT20, power setting 4dBm, PN9, worst data mode 5(MCS)
Freq. -6dB Bandwidth Limit
[MHZ] [MHZ] [MHZ]
2412.0000 17.819 >0.500
2437.0000 17.862 >0.500
2462.0000 17.836 >0.500
Tx, 2412MHz Tx, 2437MHz
1 Agilant RL 1 Agilant RL
Rof 187 dBpl! sAtten 1@ di Rof 187 dBpl! sAtten 1@ di
sPeak | sPeak |
]i;.f 4% g ey ]i;.f Ty E Mo(—
PRSI YRR e [t s men Lo
Lafv Lafv
H1 358 H1 358
Centar 2412 B8 GHz Span S0 MHz Centar 2437 B8 GHz Span S0 MHz
sles EH 188 kHz wEH 308 kHz Sweep 4.8 ma (1201 prs) alles BH 198 kHz wEH 308 kHz Sweep 4.8 ma (1201 prs)

Occupied Bandwidth Occ BH % Pur 9900

17.6848 MHz W dB 600 4B

Transmit Freq Error 20,168 kHz
» dB Bandwidth 17819 MUz

Occupied Bandwidth

17.6770 MHz
Transmit Freq Ervor 15,209 kHz
u dB Bandwidth 17862 MHz

Occ BH X Pur Ja.80 ¥
¥ dB 6.0 dB

Tx, 2462MHz
1 Agilant RL
Rof 187 4Bl #Atten 1@ JB
*Peak
Log
18 | | I | | | 1
ey . . | ¢ - \._-.T\...\ s ,-.:......,..\o !
R N At .lu_a\._.‘..mw'_‘ .
Lafv
Span S0 MHz
wEH 308 kHz Iweep 4.8 ms (1201 prs)
Occ BH X Pwr 99.88 X
17,6719 MHz neB 600 B
Transmit Freq Error 11872 kHz
» dB Bandwidth 17836 MHz

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN

: +81 463 50 6400
: +81 463 50 6401

Telephone
Facsimile
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Test report No.: 10499187S-G

-6dB Bandwidth
Test place UL Japan, Inc. Shonan EMC Lab. No.6 Shielded Room
Date October 24, 2014
Temperature / Humidity 24deg.C , 55%RH
Engineer Tatsuya Arai
Mode Tx, Bluetooth, Low Energy, PN9
Freq. -6dB Bandwidth Limit
[MHz] [MHz] [MHz]
2402.0000 0.769 > 0.500
2440.0000 0.768 > 0.500
2480.0000 0.769 >0.500
Tx, 2402MHz Tx, 2440MHz
% Agilent RL % Agilent RL
Ref 187 dEpY #Atten 10 dB Ref 107 dBpY #Atten 10 dB
#Peak #Peak
Log Log
10 > < 10 > <
dB/ F [ % B/ P
PR pA
P £
RS | i W\' e ey i erereagtt™ Wmf’\%
LaRv LaRv
M1 52 M1 52
Center 2.462 606 GHz Span 16 MHz Center 2.446 606 GHz Span 16 MHz
#Res BH 100 kHz #UBH 388 kHz Sweep 1.84 ms (1261 pts) #Res BH 100 kHz #UBH 388 kHz Sweep 1.84 ms (1261 pts)
Occupied Bandwidth Occ BH % Pur  99.00 % Occupied Bandwidth Occ BH Z Pur  99.0
1.0834 MHz " dB 600 dB 1.9848 MHz " dB 600 dB
Transmit Freq Error -28.152 kHz Transmit Freq Error -21.618 kHz
® dB Bandwidth 768.511 kHz ® dB Bandwidth 768.392 kHz
Tx, 2480MHz
% Agilent RL
Ref 187 dEpY #Atten 10 dB
#Peak
Ty Y
B/ § [ =
J
va"’ ‘(h'\l' -
v mﬂ"wﬂw WW{"’V’%W
LgAw
M1 52
Center 2,480 606 GHz Span 16 MHz
#Res BH 100 kHz #UBH 388 kHz Sweep 1.84 ms (1261 pts)
Occupied Bandwidth Occ BH % PWr  99.68 ¥
1.8811 MHz ® dB  -6.00 dB
Transmit Freq Error -21.198 kHz
® dB Bandwidth 769.486 kHz B
UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN

: +81 463 50 6400
: +81 463 50 6401

Telephone
Facsimile
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Test report No.: 10499187S-G

Maximum Peak Conducted Output Power

(PKPM1)
Test place UL Japan, Inc. Shonan EMC Lab. No.1 Measurement Room
Date October 16, 2014
Temperature / Humidity 25deg.C , 49%RH
Engineer Akio Hayashi
Mode Tx, IEEE802.11b, power setting 12dBm, PN9, worst data mode : 2 Mbps
(* P/IM: Power Meter with power sensor)
Ch Freq. P/M (Peak)| Cable Atten. Result Limit Margin
Reading Loss Loss
[MHZz] [dBm] [dB] [dB] [dBm] [mW] [dBm] [mW] [dB]
Low 2412.0 14.09 2.16 0.00 16.25 42.17 30.00 1000 13.75
Mid 2437.0 13.17 2.17 0.00 15.34 34.20 30.00 1000 14.66
High 2462.0 12.99 2.18 0.00 15.17 32.89 30.00 1000 14.83
Sample Calculation:
Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss
[Pre check]
Data rate Freq. |P/M (Peak)| Cable Atten. Result Limit Margin
Reading Loss Loss
[Mbps] [MHZz] [dBm] [dB] [dB] [dBm] [mW] [dBm] [mW] [dB]
1 24120 13.96 2.16 0.00 16.12 40.93 30.00 1000 13.88
2 24120 14.09 2.16 0.00 16.25 42.17 30.00 1000 13.75 |Worst
55 2412.0 14.06 2.16 0.00 16.22 41.88 30.00 1000 13.78
11 2412.0 13.77 2.16 0.00 15.93 39.17 30.00 1000 14.07

Sample Calculation:
Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
: +81 463 50 6400
: +81 463 50 6401

Telephone
Facsimile
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Test report No.: 10499187S-G

Revised date : November 26, 2014

Maximum Conducted Output Power(Reference Data)

(AVGPM)
Test place UL Japan, Inc. Shonan EMC Lab. No.1 Measurement Room
Date October 16, 2014
Temperature / Humidity 25deg.C , 49%RH
Engineer Akio Hayashi
Mode Tx, IEEE802.11b, power setting 12dBm, PN9, worst data mode : 1 Mbps
(* P/IM: Power Meter with power sensor, AV: Average)
Ch Freq. P/M (AV) Cable Atten. Duty Result
Reading Loss Loss Factor
[MHz] [dBm] [dB] [dB] [dB] [dBm] [mW]
Low 2412.0 11.18 2.16 0.00 0.00 13.34 21.58
Mid 2437.0 10.48 2.17 0.00 0.00 12.65 18.41
High 2462.0 10.35 2.18 0.00 0.00 12.53 17.91

Sample Calculation:

Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss + Duty Factor

[Pre check]
Data rate Freq. P/M (AV) Cable Atten. Duty Result
Reading Loss Loss Factor
[Mbps] [MHZz] [dBm] [dB] [dB] [dB] [dBm] [mW]
1 24120 11.18 2.16 0.00 0.00 13.34 21.58
2 24120 11.17 2.16 0.00 0.00 13.33 21.53
55 2412.0 11.03 2.16 0.00 0.00 13.19 20.84
11 2412.0 10.83 2.16 0.00 0.00 12.99 19.91

Sample Calculation:

Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss + Duty Factor

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone : +81 463 50 6400
Facsimile : +81 463 50 6401
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Test report No.: 10499187S-G

Test place
Date

Maximum Peak Conducted Output Power

Temperature / Humidity

(PKPM1)

UL Japan, Inc. Shonan EMC Lab. No.1 Measurement Room

October 16, 2014
25deg.C , 49%RH

2 Mbps

Engineer Akio Hayashi
Mode Tx, IEEE802.11b, power setting 4dBm, PN9, worst data mode :
(* P/IM: Power Meter with power sensor)
Ch Freq. P/M (Peak) Cable Atten. Result Margin
Reading Loss Loss
[MHz] [dBm] [dB] [dB] [dBm] [mW] [dBm] [mW] [dB]
Low 2412.0 6.01 2.16 0.00 8.17 6.56 30.00 1000 21.83
Mid 2437.0 5.24 2.17 0.00 7.41 5.51 30.00 1000 22.59
High 2462.0 5.08 2.18 0.00 7.26 5.32 30.00 1000 22.74

Sample Calculation:
Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss

The worst rate is based on power setting 12dBm data

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
: +81 463 50 6400
: +81 463 50 6401

Telephone
Facsimile
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Test report No.: 10499187S-G

Revised date : November 26, 2014

Maximum Conducted Output Power(Reference data)

(AVGPM)
Test place UL Japan, Inc. Shonan EMC Lab. No.1 Measurement Room
Date October 16, 2014
Temperature / Humidity 25deg.C , 49%RH
Engineer Akio Hayashi
Mode Tx, IEEE802.11b, power setting 4dBm, PN9, worst data mode : 1 Mbps
(* P/IM: Power Meter with power sensor, AV: Average)
Ch Freq. P/M (AV) Cable Atten. Duty Result
Reading Loss Loss Factor
[MHz] [dBm] [dB] [dB] [dB] [dBm] [mW]
Low 2412.0 3.01 2.16 0.00 0.00 5.17 3.29
Mid 2437.0 2.56 2.17 0.00 0.00 4.73 2.97
High 2462.0 2.36 2.18 0.00 0.00 4.54 2.84

Sample Calculation:

Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss + Duty Factor

The worst rate is based on power setting 12dBm data

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone : +81 463 50 6400
Facsimile : +81 463 50 6401
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Test report No.: 10499187S-G

Maximum Peak Conducted Output Power

(PKPM1)
Test place UL Japan, Inc. Shonan EMC Lab. No.1 Measurement Room
Date October 16, 2014
Temperature / Humidity 25deg.C , 49%RH
Engineer Akio Hayashi
Mode Tx, IEEE802.11g, power setting 12dBm, PN9, worst data mode : 48 Mbps
(* P/IM: Power Meter with power sensor)
Ch Freq. P/M (Peak)| Cable Atten. Result Limit Margin
Reading Loss Loss
[MHZz] [dBm] [dB] [dB] [dBm] [mW] [dBm] [mW] [dB]
Low 2412.0 20.92 2.16 0.00 23.08 203.24 30.00 1000 6.92
Mid 2437.0 20.61 2.17 0.00 22.78 189.67 30.00 1000 7.22
High 2462.0 20.22 2.18 0.00 22.40 173.78 30.00 1000 7.60
Sample Calculation:
Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss
[Pre check]
Data rate Freq. |P/M (Peak)| Cable Atten. Result Limit Margin
Reading Loss Loss
[Mbps] [MHZz] [dBm] [dB] [dB] [dBm] [mW] [dBm] [mW] [dB]
6 24120 19.43 2.16 0.00 21.59 144.21 30.00 1000 8.41
9 24120 18.56 2.16 0.00 20.72 118.03 30.00 1000 9.28
12 24120 19.07 2.16 0.00 21.23 132.74 30.00 1000 8.77
18 24120 18.46 2.16 0.00 20.62 115.35 30.00 1000 9.38
24 24120 19.42 2.16 0.00 21.58 143.88 30.00 1000 8.42
36 24120 19.26 2.16 0.00 21.42 138.68 30.00 1000 8.58
48 24120 20.92 2.16 0.00 23.08 203.24 30.00 1000 6.92 Worst
54 2412.0 20.76 2.16 0.00 22.92 195.88 30.00 1000 7.08

Sample Calculation:
Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
: +81 463 50 6400
: +81 463 50 6401

Telephone
Facsimile
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Test report No.: 10499187S-G
Revised date : November 26, 2014

Maximum Conducted Output Power(Reference data)

(AVGPM)
Test place UL Japan, Inc. Shonan EMC Lab. No.1 Measurement Room
Date October 16, 2014
Temperature / Humidity 25deg.C , 49%RH
Engineer Akio Hayashi
Mode Tx, IEEE802.11g, power setting 12dBm, PN9, worst data mode : 54 Mbps

(* P/IM: Power Meter with power sensor, AV: Average)

Ch Freq. P/M (AV) Cable Atten. Duty Result
Reading Loss Loss Factor
[MHZ] [dBm] [dB] [dB] [dB] [dBm] [mW]
Low 2412.0 11.82 2.16 0.00 0.00 13.98 25.00
Mid 2437.0 11.13 2.17 0.00 0.00 13.30 21.38
High 2462.0 11.01 2.18 0.00 0.00 13.19 20.84

Sample Calculation:
Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss + Duty Factor

[Pre check]
Data rate Freq. P/M (AV) Cable Atten. Duty Result
Reading Loss Loss Factor
[Mbps] [MHz] [dBm] [dB] [dB] [dB] [dBm] [mW]
6 2412.0 11.47 2.16 0.00 0.00 13.63 23.07
9 2412.0 11.55 2.16 0.00 0.00 13.71 23.50
12 2412.0 11.54 2.16 0.00 0.00 13.70 23.44
18 2412.0 11.45 2.16 0.00 0.00 13.61 22.96
24 2412.0 11.56 2.16 0.00 0.00 13.72 23.55
36 2412.0 11.49 2.16 0.00 0.00 13.65 23.17
48 2412.0 11.77 2.16 0.00 0.00 13.93 24.72
54 2412.0 11.82 2.16 0.00 0.00 13.98 25.00

Sample Calculation:
Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss + Duty Factor

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone : +81 463 50 6400
Facsimile : +81 463 50 6401
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Test report No.: 10499187S-G

Maximum Peak Conducted Output Power

(PKPM1)
Test place UL Japan, Inc. Shonan EMC Lab. No.1 Measurement Room
Date October 16, 2014
Temperature / Humidity 25deg.C , 49%RH
Engineer Akio Hayashi
Mode Tx, IEEE802.11g, power setting 4dBm, PN9, worst data mode : 48 Mbps
(* P/IM: Power Meter with power sensor)
Ch Freq. P/M (Peak) Cable Atten. Result Limit Margin
Reading Loss Loss
[MHz] [dBm] [dB] [dB] [dBm] [mW] [dBm] [mW] [dB]
Low 2412.0 13.48 2.16 0.00 15.64 36.64 30.00 1000 14.36
Mid 2437.0 13.19 2.17 0.00 15.36 34.36 30.00 1000 14.64
High 2462.0 12.86 2.18 0.00 15.04 31.92 30.00 1000 14.96

Sample Calculation:
Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss

The worst rate is based on power setting 12dBm data

UL Japan, Inc.
Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN

Telephone : +81 463 50 6400
Facsimile : +81 463 50 6401
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Test report No.: 10499187S-G
Revised date : November 26, 2014

Maximum Conducted Output Power(Reference data)

(AVGPM)
Test place UL Japan, Inc. Shonan EMC Lab. No.1 Measurement Room
Date October 16, 2014
Temperature / Humidity 25deg.C , 49%RH
Engineer Akio Hayashi
Mode Tx, IEEE802.11g, power setting 4dBm, PN9, worst data mode : 54 Mbps
(* P/IM: Power Meter with power sensor, AV: Average)
Ch Freq. P/M (AV) Cable Atten. Duty Result
Reading Loss Loss Factor
[MHz] [dBm] [dB] [dB] [dB] [dBm] [mW]
Low 2412.0 3.78 2.16 0.00 0.00 5.94 3.93
Mid 2437.0 3.21 2.17 0.00 0.00 5.38 3.45
High 2462.0 3.00 2.18 0.00 0.00 5.18 3.30

Sample Calculation:

Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss + Duty Factor

The worst rate is based on power setting 12dBm data

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone : +81 463 50 6400
Facsimile : +81 463 50 6401
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Test report No.: 10499187S-G

Maximum Peak Conducted Output Power

(PKPM1)
Test place UL Japan, Inc. Shonan EMC Lab. No.1 Measurement Room
Date October 16, 2014
Temperature / Humidity 25deg.C , 49%RH
Engineer Akio Hayashi
Mode Tx, IEEE802.11n HT20, power setting 12dBm, PN9, worst data mode : 5 (MCS)
(* P/IM: Power Meter with power sensor)
Ch Freq. P/M (Peak)| Cable Atten. Result Limit Margin
Reading Loss Loss
[MHZz] [dBm] [dB] [dB] [dBm] [mW] [dBm] [mW] [dB]
Low 2412.0 20.16 2.16 0.00 22.32 170.61 30.00 1000 7.68
Mid 2437.0 20.04 2.17 0.00 22.21 166.34 30.00 1000 7.79
High 2462.0 19.80 2.18 0.00 21.98 157.76 30.00 1000 8.02
Sample Calculation:
Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss
[Pre check]
Mode Freq. |P/M (Peak)| Cable Atten. Result Limit Margin
Reading Loss Loss
(MCS) [MHZz] [dBm] [dB] [dB] [dBm] [mW] [dBm] [mW] [dB]
0 24120 18.68 2.16 0.00 20.84 121.34 30.00 1000 9.16
1 24120 18.13 2.16 0.00 20.29 106.91 30.00 1000 9.71
2 24120 18.37 2.16 0.00 20.53 112.98 30.00 1000 9.47
3 24120 18.21 2.16 0.00 20.37 108.89 30.00 1000 9.63
4 24120 18.11 2.16 0.00 20.27 106.41 30.00 1000 9.73
5 24120 20.16 2.16 0.00 22.32 170.61 30.00 1000 7.68 Worst
6 2412.0 20.12 2.16 0.00 22.28 169.04 30.00 1000 7.72
7 2412.0 20.11 2.16 0.00 22.27 168.66 30.00 1000 7.73

Sample Calculation:
Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
: +81 463 50 6400
: +81 463 50 6401

Telephone

Facsimile
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Test report No.: 10499187S-G

Revised date : November 26, 2014

Maximum Conducted Output Power(Reference data)

(AVGPM)
Test place UL Japan, Inc. Shonan EMC Lab. No.1 Measurement Room
Date October 16, 2014
Temperature / Humidity 25deg.C , 49%RH
Engineer Akio Hayashi
Mode Tx, IEEE802.11n HT20, power setting 12dBm, PN worst data mode : 5 (MCS)
(* P/M: Power Meter with power sensor, AV: Average)
Ch Freq. P/M (AV) Cable Atten. Duty Result
Reading Loss Loss Factor
[MHZz] [dBm] [dB] [dB] [dB] [dBm] [mW]
Low 2412.0 11.86 2.16 0.00 0.00 14.02 25.23
Mid 2437.0 10.96 2.17 0.00 0.00 13.13 20.56
High 2462.0 10.68 2.18 0.00 0.00 12.86 19.32

Sample Calculation:

Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss + Duty Factor

[Pre check]
Mode Freq. P/M (AV) Cable Atten. Duty Result
Reading Loss Loss Factor

(MCS) [MHz] [dBm] [dB] [dB] [dB] [dBm] [mW]
0 2412.0 11.55 2.16 0.00 0.00 13.71 23.50
1 2412.0 11.52 2.16 0.00 0.00 13.68 23.33
2 2412.0 11.51 2.16 0.00 0.00 13.67 23.28
3 2412.0 11.51 2.16 0.00 0.00 13.67 23.28
4 2412.0 11.51 2.16 0.00 0.00 13.67 23.28
5 2412.0 11.86 2.16 0.00 0.00 14.02 25.23
6 2412.0 11.81 2.16 0.00 0.00 13.97 24.95
7 2412.0 11.81 2.16 0.00 0.00 13.97 24.95

Sample Calculation:

Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss + Duty Factor

UL Japan, Inc.
Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN

Telephone : +81 463 50 6400
Facsimile : +81 463 50 6401
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Test report No.: 10499187S-G

Maximum Peak Conducted Output Power

5 (MCS)

(PKPM1)
Test place UL Japan, Inc. Shonan EMC Lab. No.1 Measurement Room
Date October 16, 2014
Temperature / Humidity 25deg.C , 49%RH
Engineer Akio Hayashi
Mode Tx, IEEE802.11n HT20, power setting 4dBm, PN9, worst data mode :
(* P/IM: Power Meter with power sensor)
Ch Freq. P/M (Peak) Cable Atten. Result Limit Margin
Reading Loss Loss
[MHz] [dBm] [dB] [dB] [dBm] [mW] [dBm] [mW] [dB]
Low 2412.0 13.03 2.16 0.00 15.19 33.04 30.00 1000 14.81
Mid 2437.0 12.20 2.17 0.00 14.37 27.35 30.00 1000 15.63
High 2462.0 11.77 2.18 0.00 13.95 24.83 30.00 1000 16.05

Sample Calculation:
Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss

The worst rate is based on power setting 12dBm data

UL Japan, Inc.
Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN

Telephone : +81 463 50 6400
Facsimile : +81 463 50 6401
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Test report No.: 10499187S-G

Revised date : November 26,2014

Maximum Conducted Output Power(Reference data)

(AVGPM)
Test place UL Japan, Inc. Shonan EMC Lab. No.1 Measurement Room
Date October 16, 2014
Temperature / Humidity 25deg.C , 49%RH
Engineer Akio Hayashi
Mode Tx, IEEE802.11n HT20, power setting 4dBm, PN¢ worst data mode : 5 (MCS)
(* P/M: Power Meter with power sensor, AV: Average)
Ch Freq. P/M (AV) Cable Atten. Duty Result
Reading Loss Loss Factor
[MHZz] [dBm] [dB] [dB] [dB] [dBm] [mW]
Low 2412.0 3.73 2.16 0.00 0.00 5.89 3.88
Mid 2437.0 3.14 2.17 0.00 0.00 5.31 3.40
High 2462.0 2.96 2.18 0.00 0.00 5.14 3.27

Sample Calculation:

Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss + Duty Factor

The worst rate is based on power setting 12dBm data

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone : +81 463 50 6400
Facsimile : +81 463 50 6401

37 of 98


38775
Text Box
Revised date :  November 26, 2014



Test report No.: 10499187S-G

Maximum Peak Conducted Output Power

(PKPM1)
Test place UL Japan, Inc. Shonan EMC Lab. No.6 Shielded Room
Date October 23, 2014
Temperature / Humidity 25deg.C , 47%RH
Engineer Akio Hayashi
Mode Tx, Bluetooth, Low Energy, PN9,
(* P/IM: Power Meter with power sensor)
Ch Freq. P/M (Peak) Cable Atten. Result Limit Margin
Reading Loss Loss
[MHz] [dBm] [dB] [dB] [dBm] [mW] [dBm] [mW] [dB]
Low 2402.0 -0.28 2.19 0.00 1.91 1.55 30.00 1000 28.09
Mid 2440.0 -0.33 2.20 0.00 1.87 1.54 30.00 1000 28.13
High 2480.0 -0.51 2.21 0.00 1.70 1.48 30.00 1000 28.30

Sample Calculation:
Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
: +81 463 50 6400
: +81 463 50 6401

Telephone
Facsimile
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Test report No.: 10499187S-G

Revised date : November 26, 2014

Maximum Conducted Output Power(Reference)

(AVGPM)
Test place UL Japan, Inc. Shonan EMC Lab. No.6 Shielded Room
Date October 23, 2014
Temperature / Humidity 25deg.C , 47%RH
Engineer Akio Hayashi
Mode Tx, Bluetooth, Low Energy, PN9,

(* P/IM: Power Meter with power sensor, AV: Average)

Ch Freq. P/M (AV) Cable Atten. Duty Result
Reading Loss Loss Factor
[MHZ] [dBm] [dB] [dB] [dB] [dBm] [mW]
Low 2402.0 -0.41 2.19 0.00 0.00 1.78 1.51
Mid 2440.0 -0.46 2.20 0.00 0.00 1.74 1.49
High 2480.0 -0.63 2.21 0.00 0.00 1.58 1.44

Sample Calculation:

Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss + Duty Factor

E.I.R.P = Result + Antenna Gain

UL Japan, Inc.
Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN

Telephone : +81 463 50 6400
Facsimile : +81 463 50 6401
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Test report No.: 10499187S-G

Radiated Emission

Test place No.2 & No.3 Semi Anechoic Chamber

Date October 24, 2014 October 26, 2014
Temperature / Humidity 24 deg.C, 44 %RH 25 deg.C, 50 %RH
Engineer Makoto Hosaka Tatsuya Arai
Mode TX, 2412 MHz

Tx, IEEE802.11b

(* PK: Peak, AV: Average, QP: Quasi-Peak)

Polarity Frequency Detector Reading Ant.Fac. Loss Gain Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] [dBuVv/m] | [dBuV/m] [dB] [em] [deg]
Hori. 2390.000 [PK 47.3 26.4 13.6 41.1 46.2 73.9 21.7 100 204
Hori. 4824.000 [PK 54.1 30.7 6.0 39.8 51.0 73.9 22.9 100 252
Hori. 7236.000 [PK 47.5 36.7 7.1 40.2 51.1 73.9 22.8 122 206
Hori. 9648.000 [PK 47.8 38.5 8.3 40.1 54.5 73.9 19.4 100 265
Hori. 12060.000 |PK 47.5 39.5 9.3 39.6 56.7 73.9 17.2 100 0
Hori. 2390.000 [AV 38.8 26.4 13.6 41.1 37.7 53.9 16.2 100 204
Hori. 4824.000 AV 49.8 30.7 6.0 39.8 46.7 53.9 7.2 100 252
Hori. 7236.000 [AV 37.7 36.7 7.1 40.2 41.3 53.9 12.6 122 206
Hori. 9648.000 [AV 38.3 38.5 8.3 40.1 45.0 53.9 8.9 100 265
Hori. 12060.000 |AV 37.7 39.5 9.3 39.6 46.9 53.9 7.0 100 0
Vert. 2390.000 [PK 46.9 26.4 13.6 41.1 45.8 73.9 28.1 123 226
Vert. 4824.000 [PK 52.6 30.7 6.0 39.8 49.5 73.9 24.4 100 292
Vert. 7236.000 [PK 46.2 36.7 7.1 40.2 49.8 73.9 24.1 100 124
Vert. 9648.000 [PK 48.3 38.5 8.3 40.1 55.0 73.9 18.9 143 201
Vert. 12060.000 |PK 47.1 39.5 9.3 39.6 56.3 73.9 17.6 100 0
Vert. 2390.000 [AV 36.9 26.4 13.6 41.1 35.8 53.9 18.1 123 226
Vert. 4824.000 AV 47.4 30.7 6.0 39.8 44.3 53.9 9.6 100 292
Vert. 7236.000 [AV 37.4 36.7 7.1 40.2 41.0 53.9 12.9 100 124
Vert. 9648.000 [AV 38.4 38.5 8.3 40.1 45.1 53.9 8.8 143 201
Vert. 12060.000 |JAV 37.6 39.5 9.3 39.6 46.8 53.9 7.1 100 0

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18GHz)-Distance factor(above 15GHz)) - Gain(Amprifier)
Distance factor : 15GHz -40GHz : 20log(3.0m/1.0m)= 9.5dB

20dBc Data Sheet (RBW 100kHz, VBW 300kHz)
Polarity Frequency Detector Reading Ant.Fac. Loss Gain Result Limit Margin  [Remark
[MHz] [dBuV] [dB/m] [dB] [dB] [dBuv/m] | [dBuV/m] [dB]
Hori. 2412.000 [PK 98.4 26.4 13.6 41.1 97.3 - -|Carrier
Hori. 2397.264 |PK 50.4 26.4 13.6 41.1 49.3 77.3 28.0
Hori. 2400.000 [PK 45.7 26.4 13.6 41.1 44.6 77.3 32.7
Vert. 2412.000 [PK 94.2 26.4 13.6 41.1 93.1 - -|Carrier
Vert. 2397.264 |PK 49.6 26.4 13.6 41.1 48.5 73.1 24.6
Vert. 2400.000 |PK 42.6 26.4 13.6 41.1 41.5 73.1 31.6

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18GHz)-Distance factor(above 15GHz)) - Gain(Amprifier)
Distance factor : 15GHz -40GHz : 20log(3.0m/1.0m)= 9.5dB

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile : +81 463 50 6401 40 of 98



Test report No.: 10499187S-G

Radiated Emission

Test place No.2 & No.3 Semi Anechoic Chamber
Date October 24, 2014

Temperature / Humidity 24 deg.C, 44 %RH 25 deg.C, 50 %RH
Engineer Makoto Hosaka Tatsuya Arai
Mode TX, 2437 MHz

Tx, IEEE802.11b

(* PK: Peak, AV: Average, QP: Quasi-Peak)

October 26, 2014

Polarity Frequency Detector Reading Ant.Fac. Loss Gain Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] [dBuVv/m] | [dBuV/m] [dB] [em] [deg]
Hori. 4874.000 [PK 52.1 30.9 6.0 39.7 49.3 73.9 24.6 100 298
Hori. 7311.000 [PK 46.1 36.8 7.1 40.3 49.7 73.9 24.2 100 0
Hori. 9748.000 [PK 47.7 38.6 8.1 40.0 54.4 73.9 19.5 149 265
Hori. 12185.000 |PK 46.4 39.4 9.4 39.8 55.4 73.9 18.5 100 0
Hori. 4874.000 [AV 47.1 30.9 6.0 39.7 44.3 53.9 9.6 100 298
Hori. 7311.000 [AV 36.8 36.8 7.1 40.3 40.4 53.9 135 100 0
Hori. 9748.000 AV 37.8 38.6 8.1 40.0 44.5 53.9 9.4 149 265
Hori. 12185.000 |AV 37.0 39.4 9.4 39.8 46.0 53.9 7.9 100 0
Vert. 4874.000 [PK 51.4 30.9 6.0 39.7 48.6 73.9 25.3 100 256
Vert. 7311.000 |[PK 46.5 36.8 7.1 40.3 50.1 73.9 23.8 100 136
Vert. 9748.000 [PK 46.8 38.6 8.1 40.0 53.5 73.9 20.4 123 206
Vert. 12185.000 |PK 46.5 39.4 9.4 39.8 55.5 73.9 18.4 100 0
Vert. 4874.000 [AV 46.5 30.9 6.0 39.7 43.7 53.9 10.2 100 256
Vert. 7311.000 [AV 36.9 36.8 7.1 40.3 40.5 53.9 13.4 100 136
Vert. 9748.000 [AV 37.8 38.6 8.1 40.0 44.5 53.9 9.4 123 206
Vert. 12185.000 |JAV 36.8 39.4 9.4 39.8 45.8 53.9 8.1 100 0

Distance factor : 15GHz -40GHz : 20log(3.0m/1.0m)= 9.5dB

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18GHz)-Distance factor(above 15GHz)) - Gain(Amprifier)

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile : +81 463 50 6401
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Test report No.: 10499187S-G

Radiated Emission

Test place No.2 & No.3 Semi Anechoic Chamber

Date October 24, 2014 October 26, 2014

Temperature / Humidity 24 deg.C, 44 %RH 25 deg.C, 50 %RH

Engineer Makoto Hosaka Tatsuya Arai

Mode TX, 2462 MHz

Tx, IEEE802.11b
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector Reading Ant.Fac. Loss Gain Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] [dBuV/m] | [dBuV/m] [dB] [em] [deg]

Hori. 2483500 |PK 46.7 26.6 136 411 4538 73.9 281 100 212
Hori. 4924.000 |PK 50.8 31.1 5.9 39.6 48.2 73.9 25.7 100 311
Hori. 7386.000 |PK 46.0 36.9 7.2 40.4 49.7 73.9 24.2 100 0
Hori. 9848.000 |PK 46.9 38.6 8.1 39.9 53.7 73.9 20.2 155 288
Hori. 12310.000 |PK 46.1 39.3 9.4 39.9 54.9 73.9 19.0 100 0
Hori. 2483.500 |AV 38.3 26.6 13.6 411 37.4 53.9 16.5 100 212
Hori. 4924.000 |AV 45.2 311 5.9 39.6 426 53.9 11.3 100 311
Hori. 7386.000 |AV 36.5 36.9 7.2 40.4 40.2 53.9 13.7 100 0
Hori. 9848.000 |AV 37.6 38.6 8.1 39.9 44.4 53.9 9.5 155 288
Hori. 12310.000 |AV 36.1 39.3 9.4 39.9 44.9 53.9 9.0 100 0
Vert. 2483.500 |PK 47.0 26.6 13.6 411 46.1 73.9 27.8 100 224
Vert. 4924.000 |PK 51.1 311 5.9 39.6 485 73.9 25.4 108 252
Vert. 7386.000 |PK 45.2 36.9 7.2 40.4 48.9 73.9 25.0 100 82
Vert. 9848.000 |PK 47.8 38.6 8.1 39.9 54.6 73.9 19.3 162 226
Vert. 12310.000 |PK 45.7 39.3 9.4 39.9 54,5 73.9 19.4 100 0
Vert. 2483.500 |AV 37.8 26.6 13.6 411 36.9 53.9 17.0 100 224
Vert. 4924.000 |AV 45.2 31.1 5.9 39.6 426 53.9 11.3 108 252
Vert. 7386.000 |AV 36.2 36.9 7.2 40.4 39.9 53.9 14.0 100 82
Vert. 9848.000 |AV 39.1 38.6 8.1 39.9 45.9 53.9 8.0 162 226
Vert. 12310.000 |AV 35.8 39.3 9.4 39.9 44.6 53.9 9.3 100 0

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18GHz)-Distance factor(above 15GHz)) - Gain(Amprifier)

Distance factor : 15GHz -40GHz : 20log(3.0m/1.0m)= 9.5dB

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile : +81 463 50 6401
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Test report No.: 10499187S-G

Test place
Date

Temperature / Humidity

No.2 & No.3 Semi Anechoic Chamber

October 23, 2014

24 deg.C, 47 %RH

Radiated Emission

October 24, 2014
24 deg.C, 44 %RH

October 26, 2014
25 deg.C, 50 %RH

Engineer Kenichi Adachi Makoto Hosaka Tatsuya Arai
Mode TX, 2412 MHz
Tx, IEEE802.11g
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector Reading Ant.Fac. Loss Gain Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] [dBuVv/m] | [dBuV/m] [dB] [em] [deg]
Hori. 280.001 [QP 24.3 18.6 9.5 31.7 20.7 46.0 25.3 122 46
Hori. 320.001 QP 29.2 14.3 6.6 31.7 18.4 46.0 27.6 100 148
Hori. 360.001 [QP 33.8 15.2 6.9 31.7 24.2 46.0 21.8 100 293
Hori. 400.001 QP 34.8 16.2 7.1 31.7 26.4 46.0 19.6 100 151
Hori. 960.001 [QP 27.5 22.7 9.7 30.4 29.5 53.9 24.4 100 202
Hori. 2339.809 [PK 57.1 26.3 135 41.1 55.8 73.9 18.1 100 207
Hori. 2390.000 [PK 63.0 26.4 13.6 41.1 61.9 73.9 12.0 100 207
Hori. 2484.270 |PK 56.3 26.6 13.6 41.1 55.4 73.9 18.5 100 207
Hori. 4824.000 |[PK 54.7 30.7 6.0 39.8 51.6 73.9 22.3 100 174
Hori. 7236.000 [PK 47.9 36.7 7.1 40.2 51.5 73.9 224 100 218
Hori. 9648.000 [PK 46.7 38.5 8.3 40.1 53.4 73.9 20.5 100 271
Hori. 12060.000 |PK 46.8 39.5 9.3 39.6 56.0 73.9 17.9 100 0
Hori. 2339.809 [AV 49.0 26.3 135 41.1 47.7 53.9 6.2 100 207
Hori. 2390.000 [AV 51.6 26.4 13.6 41.1 50.5 53.9 34 100 207
Hori. 2484.270 |AV 48.6 26.6 13.6 41.1 47.7 53.9 6.2 100 207
Hori. 4824.000 AV 45.2 30.7 6.0 39.8 42.1 53.9 11.8 100 174
Hori. 7236.000 [AV 37.8 36.7 7.1 40.2 41.4 53.9 12.5 100 218
Hori. 9648.000 [AV 37.8 38.5 8.3 40.1 44.5 53.9 9.4 100 271
Hori. 12060.000 |AV 37.7 39.5 9.3 39.6 46.9 53.9 7.0 100 0
Vert. 160.001 |QP 23.1 15.2 8.6 31.8 15.1 43.5 28.4 100 152
Vert. 280.001 QP 23.9 18.6 9.5 31.7 20.3 46.0 25.7 100 43
Vert. 400.001 QP 34.3 16.2 7.1 31.7 25.9 46.0 20.1 100 222
Vert. 960.001 [QP 26.4 22.7 9.7 30.4 28.4 53.9 255 112 222
Vert. 2339.809 |PK 50.6 26.3 135 41.1 49.3 73.9 24.6 126 228
Vert. 2390.000 [PK 57.8 26.4 13.6 41.1 56.7 73.9 17.2 126 228
Vert. 2484.270 |PK 53.9 26.6 13.6 41.1 53.0 73.9 20.9 126 228
Vert. 4824.000 [PK 52.7 30.7 6.0 39.8 49.6 73.9 24.3 100 296
Vert. 7236.000 [PK 47.3 36.7 7.1 40.2 50.9 73.9 23.0 100 138
Vert. 9648.000 [PK 47.9 38.5 8.3 40.1 54.6 73.9 19.3 159 152
Vert. 12060.000 |PK 47.7 39.5 9.3 39.6 56.9 73.9 17.0 100 0
Vert. 2339.809 |[AV 43.0 26.3 135 41.1 41.7 53.9 12.2 126 228
Vert. 2390.000 [AV 46.5 26.4 13.6 41.1 45.4 53.9 8.5 126 228
Vert. 2484.270 |AV 45.2 26.6 13.6 41.1 44.3 53.9 9.6 126 228
Vert. 4824.000 [AV 42.7 30.7 6.0 39.8 39.6 53.9 14.3 100 296
Vert. 7236.000 [AV 37.5 36.7 7.1 40.2 41.1 53.9 12.8 100 138
Vert. 9648.000 [AV 39.2 38.5 8.3 40.1 45.9 53.9 8.0 159 152
Vert. 12060.000 |JAV 37.8 39.5 9.3 39.6 47.0 53.9 6.9 100 0

20dBc Data Sheet

(RBW 100kHz, VBW 300kHz)

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18GHz)-Distance factor(above 15GHz)) - Gain(Amprifier)
Distance factor : 15GHz -40GHz : 20log(3.0m/1.0m)= 9.5dB

Polarity Frequency Detector Reading Ant.Fac. Loss Gain Result Limit Margin  [Remark
[MHz] [dBuV] [dB/m] [dB] [dB] [dBuVv/m] | [dBuV/m] [dB]

Hori. 2412.000 [PK 99.2 26.4 13.6 41.1 98.1 - -|Carrier

Hori. 2400.000 [PK 57.0 26.4 13.6 41.1 55.9 78.1 22.2

Vert. 2412.000 [PK 93.7 26.4 13.6 41.1 92.6 - -|Carrier

Vert. 2400.000 |PK 51.1 26.4 13.6 41.1 50.0 72.6 22.6

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18GHz)-Distance factor(above 15GHz)) - Gain(Amprifier)

Distance factor : 15GHz -40GHz : 20log(3.0m/1.0m)= 9.5dB

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
: +81 463 50 6400
: +81 463 50 6401

Telephone
Facsimile
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Test report No.: 10499187S-G

Radiated Emission

Test place No.2 & No.3 Semi Anechoic Chamber
Date October 24, 2014

Temperature / Humidity 24 deg.C, 44 %RH 25 deg.C, 50 %RH
Engineer Makoto Hosaka Tatsuya Arai
Mode TX, 2437 MHz

Tx, IEEE802.11g

(* PK: Peak, AV: Average, QP: Quasi-Peak)

October 26, 2014

Polarity Frequency Detector Reading Ant.Fac. Loss Gain Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] [dBuVv/m] | [dBuV/m] [dB] [em] [deg]
Hori. 2364.727 [PK 56.0 26.3 135 41.1 54.7 73.9 19.2 100 214
Hori. 2509.253 |PK 52.4 26.6 13.6 41.0 51.6 73.9 22.3 100 214
Hori. 4874.000 [PK 52.3 30.9 6.0 39.7 49.5 73.9 24.4 100 171
Hori. 7311.000 [PK 45.8 36.8 7.1 40.3 49.4 73.9 24.5 100 0
Hori. 9748.000 [PK 47.0 38.6 8.1 40.0 53.7 73.9 20.2 100 274
Hori. 12185.000 |PK 46.8 39.4 9.4 39.8 55.8 73.9 18.1 100 0
Hori. 2364.727 |AV 47.7 26.3 135 41.1 46.4 53.9 7.5 100 214
Hori. 2509.253 |[AV 44.8 26.6 13.6 41.0 44.0 53.9 9.9 100 214
Hori. 4874.000 [AV 41.3 30.9 6.0 39.7 38.5 53.9 15.4 100 171
Hori. 7311.000 [AV 36.5 36.8 7.1 40.3 40.1 53.9 13.8 100 0
Hori. 9748.000 [AV 38.0 38.6 8.1 40.0 44.7 53.9 9.2 100 274
Hori. 12185.000 |AV 36.9 39.4 9.4 39.8 45.9 53.9 8.0 100 0
Vert. 2364.727 |PK 53.1 26.3 135 41.1 51.8 73.9 221 100 227
Vert. 2509.253 |PK 53.3 26.6 13.6 41.0 52.5 73.9 21.4 100 227
Vert. 4874.000 [PK 50.7 30.9 6.0 39.7 47.9 73.9 26.0 100 206
Vert. 7311.000 [PK 47.4 36.8 7.1 40.3 51.0 73.9 22.9 100 154
Vert. 9748.000 [PK 46.9 38.6 8.1 40.0 53.6 73.9 20.3 127 201
Vert. 12185.000 |PK 45.8 39.4 9.4 39.8 54.8 73.9 19.1 100 0
Vert. 2364.727 |AV 44.1 26.3 135 41.1 42.8 53.9 111 100 227
Vert. 2509.253 |[AV 46.1 26.6 13.6 41.0 45.3 53.9 8.6 100 227
Vert. 4874.000 [AV 41.4 30.9 6.0 39.7 38.6 53.9 15.3 100 206
Vert. 7311.000 [AV 36.4 36.8 7.1 40.3 40.0 53.9 13.9 100 154
Vert. 9748.000 AV 38.4 38.6 8.1 40.0 45.1 53.9 8.8 127 201
Vert. 12185.000 |JAV 36.9 39.4 9.4 39.8 45.9 53.9 8.0 100 0

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18GHz)-Distance factor(above 15GHz)) - Gain(Amprifier)

Distance factor : 15GHz -40GHz : 20log(3.0m/1.0m)= 9.5dB

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile : +81 463 50 6401
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Test report No.: 10499187S-G

Radiated Emission

Test place No.2 & No.3 Semi Anechoic Chamber

Date October 24, 2014 October 26, 2014

Temperature / Humidity 24 deg.C, 44 %RH 25 deg.C, 50 %RH

Engineer Makoto Hosaka Tatsuya Arai

Mode TX, 2462 MHz

Tx, IEEE802.11g
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector Reading Ant.Fac. Loss Gain Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] [dBuV/m] | [dBuV/m] [dB] [em] [deg]

Hori. 2389.970 |PK 555 26.4 136 411 54.4 73.9 195 100 208
Hori. 2483.500 |PK 57.7 26.6 13.6 411 56.8 73.9 17.1 100 208
Hori. 2533.956 |PK 49.9 26.7 13.7 41.0 49.3 73.9 24.6 100 208
Hori. 4924.000 |PK 51.3 31.1 5.9 39.6 48.7 73.9 25.2 100 305
Hori. 7386.000 |PK 46.0 36.9 7.2 40.4 49.7 73.9 24.2 100 0
Hori. 9848.000 |PK 47.0 38.6 8.1 39.9 53.8 73.9 20.1 100 267
Hori. 12310.000 |PK 455 39.3 9.4 39.9 54.3 73.9 19.6 100 0
Hori. 2389.970 |AV 48.3 26.4 13.6 411 47.2 53.9 6.7 100 208
Hori. 2483.500 |AV 47.8 26.6 13.6 411 46.9 53.9 7.0 100 208
Hori. 2533.956 |AV 421 26.7 13.7 41.0 415 53.9 12.4 100 208
Hori. 4924.000 |AV 40.8 31.1 5.9 39.6 38.2 53.9 15.7 100 305
Hori. 7386.000 |AV 36.2 36.9 7.2 40.4 39.9 53.9 14.0 100 0
Hori. 9848.000 |AV 37.7 38.6 8.1 39.9 445 53.9 9.4 100 267
Hori. 12310.000 |AV 35.9 39.3 9.4 39.9 44.7 53.9 9.2 100 0
Vert. 2389.970 |PK 52.0 26.4 13.6 411 50.9 73.9 23.0 100 224
Vert. 2483.500 |PK 57.7 26.6 13.6 411 56.8 73.9 17.1 100 224
Vert. 2533.956 |PK 51.8 26.7 13.7 41.0 51.2 73.9 22.7 100 224
Vert. 4924.000 |PK 51.4 31.1 5.9 39.6 48.8 73.9 25.1 110 208
Vert. 7386.000 |PK 46.3 36.9 7.2 40.4 50.0 73.9 23.9 100 108
Vert. 9848.000 |PK 46.6 38.6 8.1 39.9 53.4 73.9 205 145 234
Vert. 12310.000 |PK 455 39.3 9.4 39.9 54.3 73.9 19.6 100 0
Vert. 2389.970 |AV 44.2 26.4 13.6 411 43.1 53.9 10.8 100 224
Vert. 2483.500 |AV 44,6 26.6 13.6 411 437 53.9 10.2 100 224
Vert. 2533.956 |AV 43.0 26.7 13.7 41.0 42.4 53.9 115 100 224
Vert. 4924.000 |AV 41.3 311 5.9 39.6 38.7 53.9 15.2 110 208
Vert. 7386.000 |AV 36.4 36.9 7.2 40.4 40.1 53.9 13.8 100 108
Vert. 9848.000 |AV 38.0 38.6 8.1 39.9 44.8 53.9 9.1 145 234
Vert. 12310.000 |AV 36.2 39.3 9.4 39.9 45.0 53.9 8.9 100 0

Distance factor : 15GHz -40GHz : 20log(3.0m/1.0m)= 9.5dB

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18GHz)-Distance factor(above 15GHz)) - Gain(Amprifier)

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile : +81 463 50 6401
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Test report No.: 10499187S-G

Radiated Emission

Test place No.2 & No.3 Semi Anechoic Chamber
Date October 24, 2014

Temperature / Humidity 24 deg.C, 44 %RH 25 deg.C, 50 %RH
Engineer Makoto Hosaka Tatsuya Arai
Mode TX, 2412 MHz

Tx, IEEE802.11n HT20

(* PK: Peak, AV: Average, QP: Quasi-Peak)

October 26, 2014

Polarity Frequency Detector Reading Ant.Fac. Loss Gain Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] [dBuVv/m] | [dBuV/m] [dB] [em] [deg]
Hori. 2340.436 [PK 56.4 26.3 135 41.1 55.1 73.9 18.8 100 207
Hori. 2390.000 [PK 66.3 26.4 13.6 41.1 65.2 73.9 8.7 100 207
Hori. 2483.713 |PK 56.5 26.6 13.6 41.1 55.6 73.9 18.3 100 207
Hori. 4824.000 [PK 54.0 30.7 6.0 39.8 50.9 73.9 23.0 100 129
Hori. 7236.000 [PK 48.3 36.7 7.1 40.2 51.9 73.9 22.0 100 211
Hori. 9648.000 [PK 47.9 38.5 8.3 40.1 54.6 73.9 19.3 100 268
Hori. 12060.000 |PK 47.4 39.5 9.3 39.6 56.6 73.9 17.3 100 0
Hori. 2340.436 |AV 50.0 26.3 135 41.1 48.7 53.9 5.2 100 207
Hori. 2390.000 [AV 54.4 26.4 13.6 41.1 53.3 53.9 0.6 100 207
Hori. 2483.713 |AV 49.9 26.6 13.6 41.1 49.0 53.9 4.9 100 207
Hori. 4824.000 AV 43.3 30.7 6.0 39.8 40.2 53.9 13.7 100 129
Hori. 7236.000 [AV 37.9 36.7 7.1 40.2 41.5 53.9 12.4 100 211
Hori. 9648.000 [AV 38.0 38.5 8.3 40.1 44.7 53.9 9.2 100 268
Hori. 12060.000 |AV 38.0 39.5 9.3 39.6 47.2 53.9 6.7 100 0
Vert. 2340.436 |PK 50.3 26.3 135 41.1 49.0 73.9 24.9 100 328
Vert. 2390.000 [PK 57.9 26.4 13.6 41.1 56.8 73.9 17.1 100 328
Vert. 2483.713 |PK 54.0 26.6 13.6 41.1 53.1 73.9 20.8 100 328
Vert. 4824.000 [PK 53.1 30.7 6.0 39.8 50.0 73.9 23.9 100 298
Vert. 7236.000 [PK 47.9 36.7 7.1 40.2 51.5 73.9 224 100 137
Vert. 9648.000 [PK 47.5 38.5 8.3 40.1 54.2 73.9 19.7 171 222
Vert. 12060.000 |PK 47.1 39.5 9.3 39.6 56.3 73.9 17.6 100 0
Vert. 2340.436 |AV 42.3 26.3 135 41.1 41.0 53.9 12.9 100 328
Vert. 2390.000 [AV 46.4 26.4 13.6 41.1 45.3 53.9 8.6 100 328
Vert. 2483.713 |AV 46.2 26.6 13.6 41.1 45.3 53.9 8.6 100 328
Vert. 4824.000 AV 42.8 30.7 6.0 39.8 39.7 53.9 14.2 100 298
Vert. 7236.000 [AV 37.4 36.7 7.1 40.2 41.0 53.9 12.9 100 137
Vert. 9648.000 [AV 38.2 38.5 8.3 40.1 44.9 53.9 9.0 171 222
Vert. 12060.000 |JAV 37.5 39.5 9.3 39.6 46.7 53.9 7.2 100 0

Distance factor : 15GHz -40GHz : 20log(3.0m/1.0m)= 9.5dB

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18GHz)-Distance factor(above 15GHz)) - Gain(Amprifier)

20dBc Data Sheet (RBW 100kHz, VBW 300kHz)
Polarity Frequency Detector Reading Ant.Fac. Loss Gain Result Limit Margin  [Remark
[MHz] [dBuV] [dB/m] [dB] [dB] [dBuVv/m] | [dBuV/m] [dB]
Hori. 2412.000 [PK 97.2 26.4 13.6 41.1 96.1 - -|Carrier
Hori. 2400.000 [PK 58.1 26.4 13.6 41.1 57.0 76.1 19.1
Vert. 2412.000 [PK 90.3 26.4 13.6 41.1 89.2 - -|Carrier
Vert. 2400.000 |PK 50.8 26.4 13.6 41.1 49.7 69.2 19.5

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18GHz)-Distance factor(above 15GHz)) - Gain(Amprifier)

Distance factor : 15GHz -40GHz : 20log(3.0m/1.0m)= 9.5dB

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile : +81 463 50 6401
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Test report No.: 10499187S-G

Radiated Emission

Test place No.2 & No.3 Semi Anechoic Chamber
Date October 24, 2014

Temperature / Humidity 24 deg.C, 44 %RH 25 deg.C, 50 %RH
Engineer Makoto Hosaka Tatsuya Arai
Mode TX, 2437 MHz

Tx, IEEE802.11n HT20

(* PK: Peak, AV: Average, QP: Quasi-Peak)

October 26, 2014

Polarity Frequency Detector Reading Ant.Fac. Loss Gain Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] [dBuVv/m] | [dBuV/m] [dB] [em] [deg]
Hori. 2365.339 [PK 55.7 26.3 135 41.1 54.4 73.9 19.5 100 211
Hori. 2508.771 |PK 52.1 26.6 13.6 41.0 51.3 73.9 22.6 100 211
Hori. 4874.000 [PK 53.5 30.9 6.0 39.7 50.7 73.9 23.2 100 171
Hori. 7311.000 [PK 46.1 36.8 7.1 40.3 49.7 73.9 24.2 100 0
Hori. 9748.000 [PK 47.1 38.6 8.1 40.0 53.8 73.9 20.1 100 193
Hori. 12185.000 |PK 46.6 39.4 9.4 39.8 55.6 73.9 18.3 100 0
Hori. 2365.339 AV 48.6 26.3 135 41.1 47.3 53.9 6.6 100 211
Hori. 2508.771 |[AV 45.2 26.6 13.6 41.0 44.4 53.9 9.5 100 211
Hori. 4874.000 [AV 41.3 30.9 6.0 39.7 38.5 53.9 15.4 100 171
Hori. 7311.000 [AV 36.6 36.8 7.1 40.3 40.2 53.9 13.7 100 0
Hori. 9748.000 [AV 37.9 38.6 8.1 40.0 44.6 53.9 9.3 100 193
Hori. 12185.000 |AV 36.9 39.4 9.4 39.8 45.9 53.9 8.0 100 0
Vert. 2365.339 |PK 51.8 26.3 135 41.1 50.5 73.9 23.4 100 227
Vert. 2508.771 |PK 53.4 26.6 13.6 41.0 52.6 73.9 21.3 100 227
Vert. 4874.000 [PK 52.0 30.9 6.0 39.7 49.2 73.9 24.7 100 205
Vert. 7311.000 [PK 46.0 36.8 7.1 40.3 49.6 73.9 24.3 100 80
Vert. 9748.000 [PK 47.0 38.6 8.1 40.0 53.7 73.9 20.2 137 225
Vert. 12185.000 |PK 46.5 39.4 9.4 39.8 55.5 73.9 18.4 100 0
Vert. 2365.339 |[AV 44.2 26.3 135 41.1 42.9 53.9 11.0 100 227
Vert. 2508.771 |AV 45.9 26.6 13.6 41.0 45.1 53.9 8.8 100 227
Vert. 4874.000 [AV 40.9 30.9 6.0 39.7 38.1 53.9 15.8 100 205
Vert. 7311.000 [AV 36.5 36.8 7.1 40.3 40.1 53.9 13.8 100 80
Vert. 9748.000 AV 38.2 38.6 8.1 40.0 44.9 53.9 9.0 137 225
Vert. 12185.000 |JAV 37.4 39.4 9.4 39.8 46.4 53.9 7.5 100 0

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18GHz)-Distance factor(above 15GHz)) - Gain(Amprifier)

Distance factor : 15GHz -40GHz : 20log(3.0m/1.0m)= 9.5dB

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile : +81 463 50 6401

47 of 98




Test report No.: 10499187S-G

Radiated Emission

Test place No.2 & No.3 Semi Anechoic Chamber

Date October 24, 2014 October 26, 2014

Temperature / Humidity 24 deg.C, 44 %RH 25 deg.C, 50 %RH

Engineer Makoto Hosaka Tatsuya Arai

Mode TX, 2462 MHz

Tx, IEEE802.11n HT20
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector Reading Ant.Fac. Loss Gain Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] [dBuV/m] | [dBuV/m] [dB] [em] [deg]

Hori. 2390.405 |PK 55.3 26.4 136 411 54.2 73.9 19.7 100 209
Hori. 2483.500 |PK 58.7 26.6 13.6 411 57.8 73.9 16.1 100 209
Hori. 2533.671 |PK 50.7 26.6 13.7 41.0 50.0 73.9 23.9 100 209
Hori. 4924.000 |PK 50.2 31.1 5.9 39.6 47.6 73.9 26.3 100 305
Hori. 7386.000 |PK 45.4 36.9 7.2 40.4 49.1 73.9 24.8 100 0
Hori. 9848.000 |PK 46.6 38.6 8.1 39.9 53.4 73.9 205 100 268
Hori. 12310.000 |PK 45.7 39.3 9.4 39.9 54,5 73.9 19.4 100 0
Hori. 2390.405 |AV 49.0 26.4 13.6 411 47.9 53.9 6.0 100 209
Hori. 2483.500 |AV 473 26.6 13.6 411 46.4 53.9 75 100 209
Hori. 2533.671 |AV 42.9 26.6 13.7 41.0 422 53.9 117 100 209
Hori. 4924.000 |AV 39.9 31.1 5.9 39.6 37.3 53.9 16.6 100 305
Hori. 7386.000 |AV 36.4 36.9 7.2 40.4 40.1 53.9 13.8 100 0
Hori. 9848.000 |AV 37.4 38.6 8.1 39.9 44.2 53.9 9.7 100 268
Hori. 12310.000 |AV 35.8 39.3 9.4 39.9 44,6 53.9 9.3 100 0
Vert. 2390.405 |PK 52.0 26.4 13.6 411 50.9 73.9 23.0 100 226
Vert. 2483.500 |PK 58.2 26.6 13.6 411 57.3 73.9 16.6 100 226
Vert. 2533.671 |PK 515 26.6 13.7 41.0 50.8 73.9 23.1 100 226
Vert. 4924.000 |PK 50.0 31.1 5.9 39.6 47.4 73.9 26.5 100 254
Vert. 7386.000 |PK 45.6 36.9 7.2 40.4 49.3 73.9 24.6 100 121
Vert. 9848.000 |PK 46.3 38.6 8.1 39.9 53.1 73.9 20.8 149 230
Vert. 12310.000 |PK 45.8 39.3 9.4 39.9 54.6 73.9 19.3 100 0
Vert. 2390.405 |AV 44,6 26.4 13.6 411 435 53.9 10.4 100 226
Vert. 2483.500 |AV 46.2 26.6 13.6 411 453 53.9 8.6 100 226
Vert. 2533.671 |AV 44,3 26.6 13.7 41.0 436 53.9 10.3 100 226
Vert. 4924.000 |AV 40.3 311 5.9 39.6 37.7 53.9 16.2 100 254
Vert. 7386.000 |AV 35.7 36.9 7.2 40.4 39.4 53.9 14.5 100 121
Vert. 9848.000 |AV 38.0 38.6 8.1 39.9 44.8 53.9 9.1 149 230
Vert. 12310.000 |AV 35.8 39.3 9.4 39.9 44.6 53.9 9.3 100 0

Distance factor : 15GHz -40GHz : 20log(3.0m/1.0m)= 9.5dB

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18GHz)-Distance factor(above 15GHz)) - Gain(Amprifier)

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile : +81 463 50 6401
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Test report No.: 10499187S-G

Test place
Date

Temperature / Humidity

No.2 & No.3 Semi Anechoic Chamber

October 21, 2014

26 deg.C, 50 %RH

Radiated Emission

October 22, 2014
24 deg.C, 54 %RH

October 29, 2014
24 deg.C, 38 %RH

Engineer Hikaru Shirasawa Kenichi Adachi Shinichi Takano
Mode TX, 2402 MHz

Tx, Bluetooth Low Energy

(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector Reading Ant.Fac. Loss Gain Result Limit Margin Height Angle |Remark

[MHz] [dBuV] [dB/m] [dB] [dB] [dBuv/m] | [dBuV/m] [dB] [cm] [deg]
Hori. 240.001 [QP 27.4 17.0 9.2 317 21.9 46.0 24.1 137 60
Hori. 320.001 [QP 32.8 143 6.6 317 22.0 46.0 24.0 100 145
Hori. 360.001 [QP 31.9 15.2 6.9 317 22.3 46.0 23.7 100 132
Hori. 400.001 [QP 35.2 16.2 7.1 317 26.8 46.0 19.2 100 171
Hori. 640.001 [QP 25.9 195 8.3 317 22.0 46.0 24.0 149 282
Hori. 960.002 [QP 32.7 22.7 9.7 30.4 34.7 53.9 19.2 100 200
Hori. 2390.000 |PK 53.5 26.4 13.6 411 52.4 73.9 215 100 331
Hori. 4804.000 |PK 44.7 30.6 6.0 39.8 415 73.9 324 100 113
Hori. 7206.000 |PK 52.1 36.6 7.1 40.2 55.6 73.9 18.3 103 249
Hori. 9608.000 |PK 48.4 385 8.2 40.1 55.0 73.9 18.9 147 51
Hori. 12010.000 [PK 46.5 39.5 9.3 39.6 55.7 73.9 18.2 100 109
Hori. 2390.000 |AV 37.2 26.4 13.6 411 36.1 53.9 17.8 100 331(*1
Vert. 160.001 |QP 24.6 15.2 8.6 318 16.6 435 26.9 100 0
Vert. 240.001 [QP 255 17.0 9.2 317 20.0 46.0 26.0 100 74
Vert. 400.001 [QP 334 16.2 7.1 317 25.0 46.0 21.0 100 228
Vert. 960.002 [QP 29.0 22.7 9.7 30.4 31.0 53.9 22.9 100 222
Vert. 2390.000 |PK 47.4 26.4 13.6 411 46.3 73.9 27.6 100 62
Vert. 4804.000 |PK 45.4 30.6 6.0 39.8 42.2 73.9 317 100 211
Vert. 7206.000 |PK 56.4 36.6 7.1 40.2 59.9 73.9 14.0 158 101
Vert. 9608.000 |PK 475 385 8.2 40.1 54.1 73.9 19.8 100 209
Vert. 12010.000 [PK 45.6 39.5 9.3 39.6 54.8 73.9 19.1 100 132
Vert. 2390.000 |AV 36.8 26.4 13.6 41.1 35.7 53.9 18.2 100 62{*1
Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18GHz)-Distance factor(above 15GHz)) - Gain(Amprifier)
Distance factor : 15GHz -40GHz : 20log(3.0m/1.0m)= 9.5dB
*1) Out of Band emission (Leakage Power)
Average measurement value with duty factor
Polarity Frequency Detector Reading Ant.Fac. Loss Gain Duty Result Limit Margin  [Remark
Factor
[MHz] [dBuV] [dB/m] [dB] [dB] [dB] [dBuv/m] | [dBuv/m] | [dB]

Hori. 4804.000 |AV 331 30.6 6.0 39.8 4.8 34.7 53.9 19.2
Hori. 7206.000 |AV 39.5 36.6 7.1 40.2 48 47.8 53.9 6.1
Hori. 9608.000 |AV 36.5 385 8.2 40.1 438 47.9 53.9 6.0
Hori. 12010.000 |AV 34.9 39.5 9.3 39.6 48 48.9 53.9 5.0
Vert. 4804.000 |AV 32.9 30.6 6.0 39.8 4.8 345 53.9 194
Vert. 7206.000 |AV 411 36.6 7.1 40.2 48 49.4 53.9 4.5
Vert. 9608.000 |AV 34.6 385 8.2 40.1 4.8 46.0 53.9 7.9
Vert. 12010.000 |AV 34.1 39.5 9.3 39.6 4.8 48.1 53.9 5.8

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18GHz)-Distance factor(above 15GHz)) - Gain(Amprifier) + Duty factor

Distance factor : 15GHz -40GHz : 20log(3.0m/1.0m)= 9.5dB

20dBc Data Sheet

(RBW 100kHz, VBW 300kHz)

Polarity Frequency Detector Reading Ant.Fac. Loss Gain Result Limit Margin  [Remark
[MHz] [dBuV] [dB/m] [dB] [dB] [dBuv/m] | [dBuV/m] [dB]

Hori. 2402.000 [PK 92.7 26.4 13.6 41.1 91.6 - -|Carrier

Hori. 2400.000 [PK 54.0 26.4 13.6 41.1 52.9 71.6 18.7

Vert. 2402.000 [PK 80.0 26.4 13.6 41.1 78.9 - -|Carrier

Vert. 2400.000 |PK 43.3 26.4 13.6 41.1 42.2 58.9 16.7

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18GHz)-Distance factor(above 15GHz)) - Gain(Amprifier)

Distance factor : 15GHz -40GHz : 20log(3.0m/1.0m)= 9.5dB

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
: +81 463 50 6400
: +81 463 50 6401

Telephone
Facsimile
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Test report No.: 10499187S-G

Radiated Emission

Test place No.2 & No.3 Semi Anechoic Chamber
Date October 21, 2014

October 22, 2014

Temperature / Humidity 26 deg.C, 50 %RH 24 deg.C, 54 %RH
Engineer Hikaru Shirasawa Kenichi Adachi
Mode TX, 2440 MHz

Tx, Bluetooth Low Energy

(* PK: Peak, AV: Average, QP: Quasi-Peak)

October 27, 2014
23 deg.C, 61 %RH
Shinichi Takano

Polarity Frequency Detector Reading Ant.Fac. Loss Gain Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] [dBuVv/m] | [dBuV/m] [dB] [em] [deg]
Hori. 240.001 [QP 2715 17.0 9.2 31.7 22.0 46.0 24.0 141 56
Hori. 320.001 QP 324 14.3 6.6 31.7 21.6 46.0 24.4 100 149
Hori. 400.001 QP 35.0 16.2 7.1 31.7 26.6 46.0 19.4 100 166
Hori. 960.001 [QP 324 22.7 9.7 30.4 34.4 53.9 19.5 100 199
Hori. 4880.000 [PK 44.3 30.9 6.0 39.7 41.5 73.9 324 190 156
Hori. 7320.000 [PK 51.4 36.8 7.1 40.3 55.0 73.9 18.9 100 285
Hori. 9760.000 [PK 47.6 38.6 8.1 40.0 54.3 73.9 19.6 121 358
Hori. 12200.000 |PK 45.6 39.4 9.4 39.8 54.6 73.9 19.3 100 140
Vert. 160.001 |QP 24.5 15.2 8.6 31.8 16.5 43.5 27.0 100 0
Vert. 240.001 |QP 25.4 17.0 9.2 31.7 19.9 46.0 26.1 100 79
Vert. 400.001 QP 33.2 16.2 7.1 31.7 24.8 46.0 21.2 100 218
Vert. 960.001 [QP 29.1 22.7 9.7 30.4 31.1 53.9 22.8 100 224
Vert. 4880.000 [PK 44.9 30.9 6.0 39.7 42.1 73.9 31.8 142 246
Vert. 7320.000 [PK 55.5 36.8 7.1 40.3 59.1 73.9 14.8 170 123
Vert. 9760.000 [PK 48.9 38.6 8.1 40.0 55.6 73.9 18.3 181 135
Vert. 12200.000 |PK 45.6 39.4 9.4 39.8 54.6 73.9 19.3 100 149
Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18GHz)-Distance factor(above 15GHz)) - Gain(Amprifier)
Distance factor : 15GHz -40GHz : 20log(3.0m/1.0m)= 9.5dB
Average measurement value with duty factor
Polarity Frequency Detector Reading Ant.Fac. Loss Gain Duty Result Limit Margin  [Remark
Factor
[MHz] [dBuV] [dB/m] [dB] [dB] [dB] [dBuVv/m] | [dBuV/m] [dB]
Hori. 4880.000 [AV 335 30.9 6.0 39.7 4.8 35.5 53.9 18.4
Hori. 7320.000 [AV 40.1 36.8 7.1 40.3 4.8 48.5 53.9 5.4
Hori. 9760.000 [AV 36.5 38.6 8.1 40.0 4.8 48.0 53.9 5.9
Hori. 12200.000 |AV 33.6 39.4 9.4 39.8 4.8 47.4 53.9 6.5
Vert. 4880.000 [AV 32.7 30.9 6.0 39.7 4.8 34.7 53.9 19.2
Vert. 7320.000 [AV 45.0 36.8 7.1 40.3 4.8 53.4 53.9 0.5
Vert. 9760.000 [AV 37.5 38.6 8.1 40.0 4.8 49.0 53.9 4.9
Vert. 12200.000 |JAV 34.5 39.4 9.4 39.8 4.8 48.3 53.9 5.6

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18GHz)-Distance factor(above 15GHz)) - Gain(Amprifier) + Duty factor

Distance factor : 15GHz -40GHz : 20log(3.0m/1.0m)= 9.5dB

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile : +81 463 50 6401
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Test report No.: 10499187S-G

Radiated Emission

Test place No.2 & No.3 Semi Anechoic Chamber
Date October 21, 2014

October 22, 2014

Temperature / Humidity 26 deg.C, 50 %RH 24 deg.C, 54 %RH
Engineer Hikaru Shirasawa Kenichi Adachi
Mode TX, 2480 MHz

Tx, Bluetooth Low Energy

(* PK: Peak, AV: Average, QP: Quasi-Peak)

October 27, 2014
23 deg.C, 61 %RH
Shinichi Takano

Polarity Frequency Detector Reading Ant.Fac. Loss Gain Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] [dBuv/m] | [dBuVv/m] [dB] [cm] [deg]
Hori. 240.001 [QP 27.8 17.0 9.2 317 22.3 46.0 23.7 139 68
Hori. 320.001 [QP 318 143 6.6 317 21.0 46.0 25.0 100 152
Hori. 360.001 [QP 317 15.2 6.9 317 221 46.0 23.9 100 135
Hori. 400.001 [QP 355 16.2 7.1 317 27.1 46.0 18.9 100 153
Hori. 960.002 [QP 314 22.7 9.7 30.4 334 53.9 20.5 100 203
Hori. 2483.500 |PK 51.9 26.6 13.6 411 51.0 73.9 22.9 100 38
Hori. 4960.000 |PK 46.2 31.2 6.0 39.6 438 73.9 30.1 100 133
Hori. 7440.000 |PK 52.3 37.0 7.2 40.4 56.1 73.9 17.8 129 76
Hori. 9920.000 |PK 478 38.6 8.1 39.9 54.6 73.9 19.3 116 18
Hori. 12400.000 [PK 46.6 39.3 9.4 40.0 55.3 73.9 18.6 100 94
Hori. 2483.500 |AV 37.1 26.6 13.6 411 36.2 53.9 17.7 100 38(*1
Vert. 160.001 |QP 24.4 15.2 8.6 318 16.4 435 27.1 100 0
Vert. 240.001 [QP 25.6 17.0 9.2 317 20.1 46.0 25.9 100 89
Vert. 400.001 [QP 333 16.2 7.1 317 24.9 46.0 211 100 211
Vert. 960.002 [QP 28.9 22.7 9.7 30.4 30.9 53.9 23.0 100 226
Vert. 2483.500 |PK 47.9 26.6 13.6 411 47.0 73.9 26.9 100 256
Vert. 4960.000 |PK 46.6 31.2 6.0 39.6 44.2 73.9 29.7 152 85
Vert. 7440.000 |PK 54.3 37.0 7.2 40.4 58.1 73.9 15.8 100 34
Vert. 9920.000 |PK 49.7 38.6 8.1 39.9 56.5 73.9 174 100 184
Vert. 12400.000 [PK 45.6 39.3 9.4 40.0 54.3 73.9 19.6 100 63
Vert. 2483.500 |AV 35.7 26.6 13.6 41.1 34.8 53.9 19.1 100 256(*1
Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18GHz)-Distance factor(above 15GHz)) - Gain(Amprifier)
Distance factor : 15GHz -40GHz : 20log(3.0m/1.0m)= 9.5dB
*1) Out of Band emission (Leakage Power)
Average measurement value with duty factor
Polarity Frequency Detector Reading Ant.Fac. Loss Gain Duty Result Limit Margin  [Remark
Factor
[MHz] [dBuV] [dB/m] [dB] [dB] [dB] [dBuv/m] | [dBuv/m] [dB]
Hori. 4960.000 |AV 33.0 31.2 6.0 39.6 4.8 35.4 53.9 18.5
Hori. 7440.000 |AV 37.6 37.0 7.2 40.4 48 46.2 53.9 7.7
Hori. 9920.000 |AV 34.2 38.6 8.1 39.9 438 45.8 53.9 8.1
Hori. 12400.000 |AV 324 39.3 9.4 40.0 48 45.9 53.9 8.0
Vert. 4960.000 |AV 32.8 31.2 6.0 39.6 4.8 35.2 53.9 18.7
Vert. 7440.000 |AV 413 37.0 7.2 40.4 48 49.9 53.9 4.0
Vert. 9920.000 |AV 38.6 38.6 8.1 39.9 4.8 50.2 53.9 3.7
Vert. 12400.000 |AV 32.4 39.3 9.4 40.0 4.8 45.9 53.9 8.0

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18GHz)-Distance factor(above 15GHz)) - Gain(Amprifier) + Duty factor

Distance factor : 15GHz -40GHz : 20log(3.0m/1.0m)= 9.5dB

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile : +81 463 50 6401
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Test place

Date

Temperature / Humidity 25deg.C

Engineer

UL Japan, Inc. Shonan EMC Lab.

October 16, 2014

Akio Hayashi

, 49%RH

No.1 Measurement Room

Test report No.: 10499187S-G

Tx, IEEE802.11b, power setting 12dBm, PN9, worst data mode 2Mbps

Burst rate confirmation

duty cycle =0.0101333 /0.0101333 =1 (100%)

% Agilent RL
a Mkrz 1813 ms
Ref @ dBm #Atten 10 dB -0.45 dB
#Paak.
Log ZW
18
dB/
Lafv
51 s2
Center 2.427 068 GHz Span @ Hz
es BH 1 MHz #UBH 3 MHz Sweep 10.13 ms (3001 pts)
Markar  Traca Typs ¥ Axis fnplituda
1R 3 Tine s -18.77 dBu
la (3 Tine 18.13 ne 4.99 dB
2R 3> Tine B -5.34 dEn
28 @ Ting 16.13 ne -B.45 dB

4 Agilent

Ret @ dBm

#Atten 10 dB

RL

#Peak

Log  frereme

paluauiluin i g ninalaginh s il

LALLRILKE Rl sl 0

kAR

T T T T

18
dB/

Lafv

51 82

H3 VS

£(f):
FTun

Center 2.437 B
Res BH 1 MHz

B GHz

#VBH 3 MHz

Span @ Hz

Sween 100.3 ms (3001 prs)_

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone

Facsimile

: +81 463 50 6400
: +81 463 50 6401
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Test report No.: 10499187S-G

Test place UL Japan, Inc. Shonan EMC Lab. No.1 Measurement Room
Date October 16, 2014

Temperature / Humidity 25deg.C , 49%RH

Engineer Akio Hayashi

Burst rate confirmation

Tx, IEEE802.11b, power setting 4dBm, PN9, worst data mode 2Mbps

duty cycle =0.0101333 /0.0101333 =1 (100%)

% Agilent RL % Agilent RL
a Mkrz 1813 ms
Ref @ dBm #Atten 10 dB 6.83 dB Ref @ dBm #Atten 10 dB
#Peak
Log |
18
B/ b e T T TR T T T T
LaAy LaAy
51 s2 51 s
Center 2.427 068 GHz Span @ Hz H3 VS|
es BH 1 MHz #UBH 3 MHz Sweep 10.13 ms (3001 pts) AR
Marker  Traca Type % Axic fAnplitude £
1R @ Tine s -16.20 dBu FTun
la (3 Tine 18.13 ne 2.53 dB
2R 3> Tine B 13.78 dEn
28 @ Ting 16.13 ne 8.83
Center 2.427 068 GHz Span @ Hz
Res BH 1 MHz #UBH 3 MHz Sween 100.3 ms (3001 prs)_

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone : +81 463 50 6400
Facsimile : +81 463 50 6401
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Test report No.: 10499187S-G

Test place UL Japan, Inc. Shonan EMC Lab. No.1 Measurement Room
Date October 16, 2014

Temperature / Humidity 25deg.C , 49%RH

Engineer Akio Hayashi

Burst rate confirmation

Tx, IEEE802.11g, power setting 12dBm, PN9, worst data mode 48Mbps

duty cycle =0.0101333 /0.0101333 =1 (100%)

% Agilent RL % Agilent RL
a Mkrz 1813 ms
Ref 18 dBm #Atten 20 dB -1.12 dB Ref 18 dBm #Atten 20 dB
[Peak | | \ \ \ \ | \ | | | Peak
Log s 1 Log
a5/ 5/ T
LaAy LaAy
51 s2 51 s
Center 2.427 068 GHz Span @ Hz H3 VS|
es BH 1 MHz #UBH 3 MHz Sweep 10.13 ms (3001 pts) AR
Marker  Traca Type % Axic fAnplitude £
1R 3 Tine B e -8.14 dBw FTun
la (3 Tine 18.13 ne -2.95 dB
2R 3> Tine Bs -8.37 dEn
28 @ Tine 18.13 ne ~1.12 dB
Center 2.427 068 GHz Span @ Hz
Res BH 1 MHz #UBH 3 MHz Sween 100.3 ms (3001 prs)_

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone : +81 463 50 6400
Facsimile : +81 463 50 6401
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Test place UL Japan, Inc. Shonan EMC Lab.
Date October 16, 2014

Temperature / Humidity 25deg.C , 49%RH

Engineer Akio Hayashi

No.1 Measurement Room

Test report No.: 10499187S-G

Tx, IEEE802.11g, power setting 4dBm, PN9, worst data mode 48Mbps

Burst rate confirmation

duty cycle =0.0101333 /0.0101333 =1 (100%)

% Agilent RL
a Mkrz 1813 ms
Ref @ dBm #Atten 10 dB -5.05 dB
eskt | \ \ \ \ | \ | | |

Log :
R
dB/

Lafv
51 s2
Center 2.427 068 GHz Span @ Hz
es BH 1 MHz #UBH 3 MHz Sweep 10.13 ms (3001 pts)
Markar  Traca Typs ¥ Axis fnplituda
1R 3 Tine B e -12.73 dBu
la (3 Tine 18.13 ne -6.28 db
2R 3> Tine B 12,89 dEn
28 @ Ting 16.13 ne -5.85 dB

4 Agilent

Ret @ dBm

#Atten 10 dB

#Peak
Log
18

iy Emd o gl

Lafv

51 82

H3 VS

£(f):
FTun

Center 2.437 B
Res BH 1 MHz

B GHz
#VBH 3 MHz

Span @ Hz
Sween 100.3 ms (3001 prs)_

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN

: +81 463 50 6400
: +81 463 50 6401

Telephone
Facsimile
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Test place
Date

Engineer

UL Japan, Inc. Shonan EMC Lab.

October 16, 2014
Temperature / Humidity 25deg.C

, 49%RH
Akio Hayashi

Test report No.: 10499187S-G

No.1 Measurement Room

Burst rate confirmation

Tx, IEEE802.11n HT20, power setting 12dBm, PN9, worst data mode S(MCS)

duty cycle =0.0101333 /0.0101333 =1 (100%)

% Agilent RL
a Mkrz 1813 ms
Ref @ dBm #Atten 10 dB -2.59 dB
#Peakak 1
18
dB/
Lafv
51 s2
Center 2.427 068 GHz Span @ Hz
es BH 1 MHz #UBH 3 MHz Sweep 10.13 ms (3001 pts)
Markar  Traca Typs ¥ Axis finplituda
1R 3 Tine s -5.78 dBu
la (3 Tine 18.13 ne £.97 dB
2R 3> Tine Bs 18.15 dEn
28 @ Tine 18.13 ne 2.59

% Agilent RL

Ref

Log
18
dB/

Lafv

$1 82
H3 VS

£(f):

FTun

Cent

Res BH 1 MHz #VBH 3 MHz

dBm #Atten 10 dB

#Peak

er 2,427 000 GHz Span @ Hz
Sween 100.3 ms (3001 prs)_

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN

Telephone
Facsimile

: +81 463 50 6400
: +81 463 50 6401
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Test place

UL Japan, Inc. Shonan EMC Lab.

Date October 16, 2014

Temperature / Humidity 25deg.C
Engineer Akio Hayashi

, 49%RH

Test report No.: 10499187S-G

No.1 Measurement Room

Burst rate confirmation

Tx, IEEE802.11n HT20, power setting 4dBm, PN9, worst data mode S(MCS)

duty cycle =0.0101333 /0.0101333 =1 (100%)

4 Agilent

Ret @ dBm #Atten 10 dB

RL
a Mkrz 1813 ms
4.89 dB

Lafv
51 s2
Center 2.427 068 GHz Span @ Hz
es BH 1 MHz #UBH 3 MHz Sweep 10.13 ms (3001 pts)
Markar  Traca Typs ¥ Axis Anplituda
1R 3 Tine B e -17.78 dBu
la (3 Tine 18.13 ne 1.94 dB
2R 3> Tine B 28.72 dEn
28 @ Ting 16.13 ne 4.89

4 Agilent

Ret @ dBm

#Atten 10 dB

#Peak
Log
18

Lafv

51 82

H3 VS

£(f):
FTun

Center 2.437 008 GHz

Res BH 1 MHz

Span @ Hz

#UBH 3 MHz Sween 100.3 ms (3001 prs)_

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN

: +81 463 50 6400
: +81 463 50 6401

Telephone
Facsimile
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Test report No.: 10499187S-G

Test place UL Japan, Inc. Shonan EMC Lab. No.6 Shielded Room
Date October 24, 2014

Temperature / Humidity 24deg.C , 55%RH

Engineer Tatsuya Arai

Duty Factor Calculation chart

Tx, Bluetooth, Low Energy, PN9

Duty Factor Calculation

Duty Factor: 20log (1/duty cycle) = 4.8dB
duty cycle = 0.000359 / 0.0006248 = 0.575 (58%)
3% Agilent RL
& Mirl 359 ps
Ref 167 dBpY #Atten 16 dB 8.18 dB
#EmiPk B i
Log &
19 i i
dB/
#YAvgy T
s1 52 R
Center 2.407 B88 GHz Span @ Hz
Res BW (CISPRY 1 MHz #YBK 3 MHz Sweep 1 oms (8001 prs)
Marker  Trace Type W fxis Anplitude
1R (3 Tine 165.5 ps 93.58 dBpl
1a 3 Tine 355 ps 6.16 oB
2R 3 Tine 165.5 ps 93.58 dByl
Za 3 Tine 624.8 ps -6.81 dB

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone : +81 463 50 6400
Facsimile : +81 463 50 6401

58 of 98



Test report No.: 10499187S-G

Test place UL Japan, Inc. Shonan EMC Lab. No.1 Measurement Room
Date October 16, 2014
Temperature / Humidity 25deg.C , 49%RH
Engineer Akio Hayashi
Spurious emission (Conducted)
Tx, IEEE802.11b, power setting 12dBm, PN9, worst data mode 2Mbps
Tx, 2412MHz (below 30MHz)
9kHz - 150kHz 150kHz - 30MHz
¥ Aghent RL ¥ Aghent RL
Rof 57 dBuy Witten 20 dB Rof 97 diuy Witten 20 dB
sPeak sPeak
Log Log
10 10
dB/ dB/
ol ol
775 775
dBpY dEpy
LaRAy LaAw
52 iosg
VE L VE L
I | | | | | | | AR | | | | | | | | |
CV T | £if) "
54 I"IM IJ‘MIJ YL il L ' 21 FTun ‘.“‘JM""‘"""-'H'\-'J bl it g U EORTE PRI E TS LMt 1 WP
i [T bt g g 1 A
Srart SHR kHz Srart 158 kHz

sRes W 208 Hz K 628 Hz

sRes W 18 kHz SUEH 38 kHZ Swesp 2853

Carrier, 20dBc¢ Limit

= Agllant RL

Rof 1687 dEpl wHtten 20 G

Mkrl 2.411 288 Gliz
47.52 dBV

sPeak
Lng
1a
dB/

]

775
dEpV
LaAv
o2, | 1M
VA RCL U [I Y

£(F):
FTun
SHp

Center 2412 099 GHz

SRes BH 100 kHz W3R8 kHz

Spin 38 HHz

Sweep 280 ms (1201 prs)

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN

: +81 463 50 6400
: +81 463 50 6401

Telephone
Facsimile
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Test report No.: 10499187S-G

Test place UL Japan, Inc. Shonan EMC Lab. No.1 Measurement Room
Date October 16, 2014
Temperature / Humidity 25deg.C , 49%RH
Engineer Akio Hayashi
Spurious emission (Conducted)
Tx, IEEE802.11b, power setting 12dBm, PN9, worst data mode 2Mbps
Tx, 2437MHz (below 30MHz)
9kHz - 150kHz 150kHz - 30MHz
¥ Aghent RL ¥ Aghent RL
Rof 57 dBuy Witten 20 dB Rof 97 diuy Witten 20 dB
sPeak sPeak
Log Log
10 10
dB/ dB/
ol ol
771 771
dBpY dEpY
LaRAy LaAw
51 32 51 32
VE L VE L
HH - t + + + + + + + . - E(fﬂﬂl“ + + + + + + 1 + i
£ [ i s ! i
o IR L ! £ g LT TN PPRURRY NUR ) NTAT L GRS WU RRPRTR TR R
[ T oo i 0 R i At
Srart SHR kHz Srart 158 kHz

sRes W 208 Hz

K 628 Hz

sRes W 18 kHz

SUEH 38 kHZ Swesp 2853

Carrier, 20dBc¢ Limit

¥ Agllent

Rof 1687 dEpl

RL
Mikrl 2,436 268 Gz
wHtten 28 dE 97.19 dBpV

*Peak

Log
1
dB

1]
771
dEpV
Lafy

5152

£(F):
FTun
SHp

Center 2437 BBA G
®Res BH 180 kHz

Hz Spin 38 HHz
W 308 kHz Sweep ZHE ms (1201 pis)

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN

Telephone
Facsimile

: +81 463 50 6400
: +81 463 50 6401
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Test report No.: 10499187S-G

Test place UL Japan, Inc. Shonan EMC Lab. No.1 Measurement Room
Date October 16, 2014

Temperature / Humidity 25deg.C , 49%RH

Engineer Akio Hayashi

Spurious emission (Conducted)
Tx, IEEE802.11b, power setting 12dBm, PN9, worst data mode 2Mbps

Tx, 2462MHz (below 30MH?Z)

sRes W 208 Hz K 628 Hz sRes W 18 kHz SUEH 38 kHZ

9kHz - 150kHz 150kHz - 30MHz

% Agllent RL % Agllent RL
Ref 87 dBpl wHtten 28 dE Rof 97 dBpl wHtten 28 dE
*Peak wPeak
Log Log
1a 1a
dB/ dB/
1] 1]
ThA | | | | | | ThA
dipl dEpV
Lafy | | | | | | Lafy
s %2 | | | | | | | | | s %2
VE L VE L

AR | 1 I | | | AR | 1 I | | |
£if) ,5 | | | A T N I | |
vesan (oA J‘.‘*'H,"-. b o bt L ' ) ETun A S AN Bt by Wi b B it g b
MLk i IJf ’,‘\f.lL-"'_‘l h JJ,13.|.‘a‘ww‘.'[‘,J‘-_(,W.l‘v_li‘u!-..',,.HJJ1It_I||\-I._.‘!_,-ﬁ.ll'..lm.,-lu\:d Su | f I f f !
Srart 908 kHz Srart 158 kHz

Swesn 2053

Carrier, 20dBc¢ Limit

 Agllant RL
Mkrl 2.461 288 Gliz
Ref 107 dEpl! aHtten 28 JB 9691 dBpl
sPeak
Log
1
dB

Tipe

1]
7.4
dEpV
Lafy

o ol 1
152

£(F):
FTun
SHp

Center 2452 B9 GHz Spin 38 HHz
SRes BH 100 kHz W3R8 kHz Sweep 2HE ms (1201 pis)

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone : +81 463 50 6400
Facsimile : +81 463 50 6401
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Test report No.: 10499187S-G

Test place UL Japan, Inc. Shonan EMC Lab. No.1 Measurement Room
Date October 16, 2014
Temperature / Humidity 25deg.C , 49%RH
Engineer Akio Hayashi
Spurious emission (Conducted)
Tx, IEEE802.11b, power setting 4dBm, PN9, worst data mode 2Mbps
Tx, 2412MHz (below 30MHz)
9kHz - 150kHz 150kHz - 30MHz
¥ Aghent RL ¥ Aghent RL
Rof 77 dBuy Witten 20 dB Rof 57 diul Witten 20 dB
sPeak sPeak
Log Log
10 10
dB/ dB/
ol ol
635 635
dBpY dBpl
LaRAy LaAw
5Lsa o | | | | | | | | 51 32 | | | | | | | | |
V3 FL M":'V-'p'l\. bbb ' [ } V3 FI ﬁ'”""‘-&-ﬂ-'-'p.wmm\.«,\-wu.--.-(-.‘um«\-..\uw-_-m-ﬁw“.n.n.{ s sdand
ey [ Wil i I"["‘f'??%’*‘.‘Wﬁ*\"‘*ﬁ,ﬁﬁ‘rﬂlﬁfﬁfr‘hﬂ iy —— 1T
Sk "l ! FTun
FET I I ‘ I I I Swp
Srart SHR kHz Srart 158 kHz

sRes W 208 Hz

K 628 Hz

sRes W 18 kHz

SUEH 38 kHZ Swesp 2853

Carrier, 20dBc¢ Limit

¥ Agllent

Rof 87 dBuV

RL

Mkrl 2.411 175 Gliz

aHtten 28 JB

39.54 dEuy

sPeak
Lng
1a
dB/

o
6.5
dEpV
LaAv
) T
e
£(F):
FTun
SHp

"‘-"-_'-4,3,_“"" bl

g

SRes BH 100 kHz

Center 2412 099 GHz

W3R8 kHz

Sweep 280 ms (1201 prs)

Spin 38 HHz

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN

Telephone
Facsimile

: +81 463 50 6400
: +81 463 50 6401
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Test report No.: 10499187S-G

Test place UL Japan, Inc. Shonan EMC Lab. No.1 Measurement Room
Date October 16, 2014

Temperature / Humidity 25deg.C , 49%RH

Engineer Akio Hayashi

Spurious emission (Conducted)
Tx, IEEE802.11b, power setting 4dBm, PN9, worst data mode 2Mbps

Tx, 2437MHz (below 30MHz)

sRes W 208 Hz K 628 Hz sRes W 18 kHz SUEH 38 kHZ

9kHz - 150kHz 150kHz - 30MHz

= Agllant RL = Agllant RL
Rof 77 dBpl sHtten 28 dB Ref 87 4B wHtten 28 dE
*Peak sPeak
Log Log
1a T T T T T T T T T 1a
dB/ dB/
1] 1]
8.1 | | | | | | 8.1
dEpV dEpV
Lafy | | | | | | Lafy
) ; | 1 | | | | 1 | 1 s | 1 | | | | | | |
ENT R ) V3 FCMeminbive lit fom 1 -

ggr"‘." hiy WA Pt L el s T ) AR T g e b i bt bl Al
£F): blaiL i ';"a'xh.“f"#f"'Tl"'\’}-**‘ﬁfﬂyﬂﬂ‘nﬂﬁ%mﬁﬁﬂ'ﬁ“ £0F): i T T i i i i i T
fSik FTun
f I I | | | | | | Sh'n
Srart 908 kHz Srart 158 kHz

Swesn 2053

Carrier, 20dBc¢ Limit

= Agllant RL
Mkrl 2.436 288 Gliz
Rof 97 dBpl aHtten 28 JB 8919 dBpl
sPeak
Log

18 i 1 R e

dB/ VA _,'

o

9.1
dEpV
LaAv
51 52k Y X L
jg f et L ! L ! L S e e
£(F):
FTun
SHp

Center 2437 B9 GHz Spin 38 HHz
SRes BH 100 kHz W3R8 kHz Sweep ZHE ms (1201 pis)

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone : +81 463 50 6400
Facsimile : +81 463 50 6401
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Test report No.: 10499187S-G

Test place UL Japan, Inc. Shonan EMC Lab. No.1 Measurement Room
Date October 16, 2014
Temperature / Humidity 25deg.C , 49%RH
Engineer Akio Hayashi
Spurious emission (Conducted)
Tx, IEEE802.11b, power setting 4dBm, PN9, worst data mode 2Mbps
Tx, 2462MHz (below 30MHz)
9kHz - 150kHz 150kHz - 30MHz
¥ Aghent RL ¥ Aghent RL
Rof 77 dBuy Witten 20 dB Rof 57 diul Witten 20 dB
sPeak sPeak
Log Log
10 10
dB/ dB/
o )
dEwY dEwY
LaRAy LaAw
A | | | | | | | | e — | | | | | | | |
e T RN " RS R SN SOV RTPPERY RN STPPON RN U T PR U
I Rallu s TPV (b TR T LBl
Sk FTun
FET I I ‘ I I I Swp
Srart SHR kHz Srart 158 kHz

sRes W 208 Hz

K 628 Hz

sRes W 18 kHz

SUEH 38 kHZ

Swesn 2053

Carrier, 20dBc¢ Limit

¥ Agllent

Rof 87 dBuV

RL

aHtten 28 JB

Mkrl 2.461 175 Gliz
8887 dEuy

sPeak
Lng
1a
dB/

o
k]
dEp
LaAv
b T
e
£(F):
FTun
SHp

.l-.-’r’.'_'..*:;.t“"" e

AT ks

SRes BH 100 kHz

Center 2452 B9 GHz

W3R8 kHz

Sweep 280 ms (1201 prs)

Spin 38 HHz

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN

Telephone
Facsimile

: +81 463 50 6400
: +81 463 50 6401

64 of 98




Test report No.: 10499187S-G

Test place UL Japan, Inc. Shonan EMC Lab. No.1 Measurement Room
Date October 16, 2014

Temperature / Humidity 25deg.C , 49%RH

Engineer Akio Hayashi

Spurious emission (Conducted)
Tx, IEEE802.11g, power setting 12dBm, PN9, worst data mode 48Mbps

Tx, 2412MHz (below 30MH?Z)

9kHz - 150kHz 150kHz - 30MHz
% Agllent RL % Agllent RL

Rof 97 dBpl wHtten 28 dE Ref 107 dEpl! wHtten 28 dE
sPaak sPaak
Log Log
1a T T T T T T T T T 1a
dB/ dB/
1] 1]
ThA | | | | | | ThA
dipl dEpV
Lafy | | | | | | Lafy
) | 1 | | | | 1 | 1 )
Vi FL Vi FL

AR | 1 I | | | AR
£if) | | | £if)
fSik FTun
" |r||l"|f""'l'£|l,+ ™ \‘,;I.' ‘ Jg'j | I | o 'W}“"‘;’-'““M;--\uh.w\;vrf-‘*;"m‘ bt .A' ST nlawwi-- Ly

L ! A ki g el i L4 I b B Uk, o D B bl i i
VA TP i ‘_Il,;!:h\'.:tj.\:.l';‘A,Wikwlﬁ«@#w;m}ﬁ 1 1 L ! ! ! T ! Y

Srart 908 kHz Srart 158 kHz Stop 00
sRes BH 280 Hz WUEH 628 Hz sRes BH 18 kHz WUEH T8 bz Sween 2053

Carrier, 20dBc¢ Limit

 Agllant RL
Mkrl 2.487 558 Gliz
Rof 117 dEpl aHtten 28 JB 9549 dBp\
sPeak
Log
1
dB

o

o

ThA | I | | N
dEpV A }
LaAy g

£(F):
FTun
SHp

Center 2412 099 GHz Spin 38 HHz
SRes BH 100 kHz W3R8 kHz Sweep ZHE ms (1201 pis)

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone : +81 463 50 6400
Facsimile : +81 463 50 6401
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Test report No.: 10499187S-G

Test place UL Japan, Inc. Shonan EMC Lab. No.1 Measurement Room
Date October 16, 2014

Temperature / Humidity 25deg.C , 49%RH

Engineer Akio Hayashi

Spurious emission (Conducted)
Tx, IEEE802.11g, power setting 12dBm, PN9, worst data mode 48Mbps

Tx, 2437MHz (below 30MHz)

sRes W 208 Hz K 628 Hz sRes W 18 kHz SUEH 38 kHZ

Swesn 2053

9kHz - 150kHz 150kHz - 30MHz

% Agllent RL % Agllent RL
Ref 97 4B wHtten 28 dE Ref 107 dEpl! wHtten 28 dE
*Peak *Peak
Log Log
1a T T T T T T T T T 1a
dB/ dB/
1] 1]
ThA | | | | | | ThA
dEpV dEpV
Lafy | | | | | | Lafy
) | 1 | | | | 1 | 1 )
V3 FI V3 FI

AR | 1 I | | | AR
£if) I | | £if)
fSik , FTun
e k| I ‘ | | I W0 iy | / I |

QU Y ¥ A s TRV RPTIARI  Prr | W TN IO B R TRy
¥ ot e b LNl b i i el ) . ’ r o
T -;‘n*;i-..&,l.r W) -##*I"'*‘rﬂ““'_#rhwlﬂﬁ‘ ST M o e s e

Srart SHR kHz Srart 158 kHz Stop 00

Carrier, 20dBc¢ Limit

 Agllant RL
Mkrl 2.432 625 Gliz
Rof 117 dEpl aHtten 28 JB 9605 dBpl
sPeak
Log
1
dB

o

To8
dEpV
LaAv

b T -
LI TR
£(F):
FTun
SHp

Center 2437 B9 GHz Spin 38 HHz
SRes BH 100 kHz W3R8 kHz Sweep ZHE ms (1201 pis)

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile : +81 463 50 6401
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Test report No.: 10499187S-G

Test place UL Japan, Inc. Shonan EMC Lab. No.1 Measurement Room
Date October 16, 2014
Temperature / Humidity 25deg.C , 49%RH
Engineer Akio Hayashi
Spurious emission (Conducted)
Tx, IEEE802.11g, power setting 12dBm, PN9, worst data mode 48Mbps
Tx, 2462MHz (below 30MHz)
9kHz - 150kHz 150kHz - 30MHz

¥ Aghent RL ¥ Aghent RL
Rof 97 dBuy Witten 20 dB Rof 167 dEul Witten 20 dB
sPeak sPeak
Log Log
10 10
dB/ dB/
ol ol
5 5
dBpY dEp
LaRAy LaAw
52 iosg
VE L VE L

AR AR
£(f) £(f)
Sk o | | | | | FTun | | | | | |
FET ﬁ L SHD P, |

AV A S P M g B ) e L T R Y VETC IV PRTETPIY EETREENY POr Ury PY LT
At T

Start 900 KAz Start 150 WHz Srap 30.0
sHes [IW 290 Hz sUEH B2A Hz ®Hes [3W 18 kHz sUEW 38 kHz Swesn 2053

Carrier, 20dBc¢ Limit

= Agllant RL

Rof 117 dEpl aHtten 28 JB

Mkrl 2.468 158 Gliz

96.57 dEuy

sPeak
Lng
1a
dB/

1]

ThS
LaAv

) T

£(F):
FTun
SHp

B [ 7 [ | W

LT R

Center 2452 B9 GHz

SRes BH 100 kHz W3R8 kHz

Spin 38 HHz

Sweep 280 ms (1201 prs)

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN

: +81 463 50 6400
: +81 463 50 6401

Telephone
Facsimile
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Test report No.: 10499187S-G

Test place UL Japan, Inc. Shonan EMC Lab. No.1 Measurement Room
Date October 16, 2014
Temperature / Humidity 25deg.C , 49%RH
Engineer Akio Hayashi
Spurious emission (Conducted)
Tx, IEEE802.11g, power setting 4dBm, PN9, worst data mode 48Mbps
Tx, 2412MHz (below 30MHz)
9kHz - 150kHz 150kHz - 30MHz
¥ Aghent RL ¥ Aghent RL
Rof 57 dBuy Witten 20 dB Rof 97 diuy Witten 20 dB
sPeak sPeak
Log Log
10 10
dB/ dB/
ol ol
£9.0 £9.0
dBpY dBpl
LaRAy LaAw
52 iosg
VE L VE L
HH ‘ + + + + + + + - E(fHH - + + + + + + 1 + i
psLo LT S I y o - ' AL I R RPN AN PSR YUY PRV ST [ B
;f('““‘ !"”|\*J»n‘l.; r“w“'\“ﬁ"'H""_’W‘r:"""’lqlh!",ﬂuﬁlﬁ"]"F‘I-_“'i".k,"'ﬂ‘.,-*I’Wn'fi‘f'li,'milﬂlh'r,'I'1'|'|‘1."f 31:” | ! T posfon st ftbato o kol e My nf
Srart SHR kHz Srart 158 kHz

sRes W 208 Hz

K 628 Hz

sRes W 18 kHz

SUEH 38 kHZ Swesp 2853

Carrier, 20dBc¢ Limit

¥ Agllent

Rof 1687 dEpl

RL

aHtten 28 JB

Mkrl 2.4l 175 Gliz
89,05 dBuy

*Peak

Log
1
dB

o
]
dEpV
LaAv
b T
e
£(F):
FTun
SHp

SRes BH 100 kHz

Coenter 2412 QB9 G

Hz
W 308 kHz

Sweep 280 ms (1201 prs)

Spin 38 HHz

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN

Telephone
Facsimile

: +81 463 50 6400
: +81 463 50 6401
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Test report No.: 10499187S-G

Test place UL Japan, Inc. Shonan EMC Lab. No.1 Measurement Room
Date October 16, 2014

Temperature / Humidity 25deg.C , 49%RH

Engineer Akio Hayashi

Spurious emission (Conducted)
Tx, IEEE802.11g, power setting 4dBm, PN9, worst data mode 48Mbps

Tx, 2437MHz (below 30MHz)

sRes W 208 Hz K 628 Hz sRes W 18 kHz SUEH 38 kHZ

9kHz - 150kHz 150kHz - 30MHz

¥ Agllant RL ¥ Agllant RL
Ref 87 dBpl aHtten 28 JB Rof 97 dBpl aHtten 28 JB
Paak Paak
Log Log
1 T T T T T T T T T 1
dB dB
o ol
BB, | | | | | | i
dipl dEpl!
Lafy | | | | | | Lafy
5152 | | | | | | | | I 5152
e e

AR ;Jl | | | | | | AR | | | | | |
£t pllp 4o i I | | AN . I | [
sk (171 I b e A R | Lid \ FTun PR e o o s i b s by
T | R |-"r-.'1|-.* i rJ.\Lll,J'l-!fM.l f-,'ll'.'”f-"m'L',r\‘,"furlffflnvl_l:li ir{ﬂ‘rl'p!:l"]k._"wf."‘a Swp | | I | | |
Srart 908 kHz Srart 158 kHz

Swesn 2053

Carrier, 20dBc¢ Limit

= Agllant RL
Mkrl  2.435 158 Gliz
Ref 107 dEpl! aHtten 28 JB B5.47 dBp\
sPeak
Log
1 .
4B/ | L i)

o
B4 T ¥ T i I il
dEpV A I
Lafy

15 4 | | | | | | Y
Vi Fl Lo N
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£(f) | 1 I | I I | I I
FTun
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Center 2437 B9 GHz Spin 38 HHz
SRes BH 100 kHz W3R8 kHz Sweep ZHE ms (1201 pis)

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile : +81 463 50 6401
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Test report No.: 10499187S-G

Test place UL Japan, Inc. Shonan EMC Lab. No.1 Measurement Room
Date October 16, 2014
Temperature / Humidity 25deg.C , 49%RH
Engineer Akio Hayashi
Spurious emission (Conducted)
Tx, IEEE802.11g, power setting 4dBm, PN9, worst data mode 48Mbps
Tx, 2462MHz (below 30MHz)
9kHz - 150kHz 150kHz - 30MHz
¥ Aghent RL ¥ Aghent RL
Rof §7 dinl Witten 20 dB Rof 97 dBuy Witten 20 dB
sPeak sPeak
Log Log
10 10
dB/ dB/
o )
dEwY dEwY
LaRAy LaAw
51 32 51 32
VE L VE L
AR - | | | | | | | | [ | | | | |
£ Tm | £0F Phiwmi i . |
fesak | POVt g L ) o st T i Lt SEER IR NI VT PTG WL PRI TR TEL AT
i |Vl b A o sl e
Start 900 KAz Start 150 WHz
sHes [IW 290 Hz sUEH B2A Hz ®Hes [3W 18 kHz sUEW 38 kHz Swesn 2053
Carrier, 20dBc¢ Limit

= Agllant RL

Mkrl 2457 625 Gliz
Rof 167 dEul Witten 20 dB £5.35 dBwll
sPeak
Log
10
4B/ &

T T e o gy
| 1
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iy 7
LaRAy
51 32
ERT Y
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£(F: T
FTun
Swp
Center 2452 098 GHz Span 30 FHz
SHes [IH 18R kHz wYEK 308 kHz Sweap 20E ms (1291 pra)

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone : +81 463 50 6400
Facsimile : +81 463 50 6401
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Test place
Date

UL Japan, Inc. Shonan EMC Lab.
October 16, 2014

Temperature / Humidity 25deg.C

, 49%RH

No.1 Measurement Room

Test report No.: 10499187S-G

Engineer Akio Hayashi
Spurious emission (Conducted)
Tx, IEEE802.11n HT20, power setting 12dBm, PN9, worst data mode S(MCS)
Tx, 2412MHz (below 30MHZz)
9kHz - 150kHz 150kHz - 30MHz
¥ Agllant RL ¥ Agllant RL
Ref 87 4B sHtten 28 dB Ref 97 dBpV sHtten 28 dB
sPeak sPeak
Log Log
1a 1a
4B 4B
1] 1]
742 742
dEwl dEwY
LaAw LaAw
52 iosg
VE L VE L
E(f.‘_‘ﬁv - | | I | I | l E(ff‘“h I | | I | I | I |
CJ it i L E o ek L T AP PTG WA EAPR 1 ) L AL et b
sk WA TR A S [Frrpadaploipiectt el gttt ety
Seart 908 kHz Seart 158 kHz

sRes W 208 Hz

K 628 Hz

sRes W 18 kHz

SUEH 38 kHZ Swesp 2853

Carrier, 20dBc¢ Limit

¥ Agllent

Rof 1687 dEpl

aHtten 28 JB

RL
Mkrl  2.48% 158 Gliz
94.20 dBpy

*Peak

Log
1
dB

ol
T2
dEpV
LaAv
b T
e
£(F):
FTun
SHp

it e
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el Pl

SRes BH 100 kHz

Center 2412 099 GHz

W3R8 kHz

Spin 38 HHz
Sweep 288 ms (1201 pra)

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN

Telephone
Facsimile

: +81 463 50 6400
: +81 463 50 6401
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Test report No.: 10499187S-G

Test place UL Japan, Inc. Shonan EMC Lab. No.1 Measurement Room
Date October 16, 2014

Temperature / Humidity 25deg.C , 49%RH

Engineer Akio Hayashi

Spurious emission (Conducted)
Tx, IEEE802.11n HT20, power setting 12dBm, PN9, worst data mode S(MCS)

Tx, 2437MHz (below 30MHz)

9kHz - 150kHz 150kHz - 30MHz
i Agllant RL i Agllant RL
Rof &7 dbwl wAtten 20 dB Rof 97 dbwl wAtten 20 dB
sPeak sPeak
Log Log
1n T 1 T T T T T T T 1n
dB/ dB/
1] ol
737 | | I | | | 737
dipl dEpV
Lafy | | | | | | Lafy
b T | 1 | | | | | | 1 b T
e e

AR | | I | | | AR | | I |
£ ful I | | B bl I | ]

" At i e c it o e T PR g L d T Ly
fesak | f M L T Ly | L X | ETun L e T e I A oo b
FET TI"F g -h'*'.UF i '-!'l"'l"'.ﬂi?h'"all'}l": I'*'VNM-”."|‘.\".'—‘PJ-I".'HF|J'\N‘ .IIIT_jjl‘,-'_Hf Swp | | | | | |
Srart 908 kHz Srart 158 kHz

sRes W 18 kHz SUEH 38 kHZ Swesp 2853

sRes W 208 Hz K 628 Hz

Carrier, 20dBc¢ Limit

= Agllant RL
Mkrl 2.434 158 Gliz
Ref 107 dEpl! aHtten 28 JB 9377 dBp\
sPeak
Log
18 | ! L 3
dBs e b Lk g !

dEw
LaRAy S - I
_— bl o™ il
e
£if)
FTun
SHp

Center 2437 B9 GHz Spin 38 HHz
SRes BH 100 kHz W3R8 kHz Sweep ZHE ms (1201 pis)

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone : +81 463 50 6400
Facsimile : +81 463 50 6401
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Test place
Date

UL Japan, Inc. Shonan EMC Lab. No.1 Measurement Room

October 16, 2014

Temperature / Humidity 25deg.C , 49%RH

Test report No.: 10499187S-G

Engineer Akio Hayashi
Spurious emission (Conducted)
Tx, IEEE802.11n HT20, power setting 12dBm, PN9, worst data mode S(MCS)
Tx, 2462MHz (below 30MHZz)
9kHz - 150kHz 150kHz - 30MHz
¥ Agllant RL ¥ Agllant RL
Ref 87 4B sHtten 28 dB Ref 97 dBpV sHtten 28 dB
sPeak sPeak
Log Log
1a 1a
4B 4B
1] 1]
735 735
dEwY dEwY
LaRAy LaAw
s s
VE L VE L
E(f'm i I T I I I | I | »:(f'F-m ] 1 | | | | | | |
o Tl A N I A R s TIPSR SRR PPN 9 oA i
pegiu M\W’”-‘-""“‘ff.""‘"f‘-"r‘-'*“.“-'*ﬁ"'»'ﬁ&"ﬂ'ﬁ‘r'.r'.""in'f"".ﬂ'l'-'-'a'.v.l\_'.'.h".-ﬂ'nar';-.?.i'!-‘nlp"r'lﬂp"fu, o' el s s b L S
Seart 908 kHz Seart 158 kHz

sRes W 208 Hz

K 628 Hz

sRes W 18 kHz

SUEH 38 kHZ Swesp 2853

Carrier, 20dBc¢ Limit

¥ Agllent

Rof 1687 dEpl

RL
Mkrl  2.45% 158 Gliz
aHtten 28 JB 93.57 dEuy

*Peak

Log
1
dB

1]

78
dEpl!
Lafy | f
stoszf
e
£(F):
FTun
Swp

WA

SRes BH 100 kHz

Center 2452 B9 GHz Spin 38 HHz

W3R8 kHz Sweep 2HE ms (1201 pis)

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN

Telephone

: +81 463 50 6400

Facsimile : +81 463 50 6401
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Test report No.: 10499187S-G

Test place UL Japan, Inc. Shonan EMC Lab. No.1 Measurement Room
Date October 16, 2014
Temperature / Humidity 25deg.C , 49%RH
Engineer Akio Hayashi
Spurious emission (Conducted)
Tx, IEEE802.11n HT20, power setting 4dBm, PN9, worst data mode S(MCS)
Tx, 2412MHz (below 30MHz)
9kHz - 150kHz 150kHz - 30MHz
¥ Aghent RL ¥ Aghent RL
Rof 57 dBuy Witten 20 dB Rof 97 dinl Witten 20 dB
sPeak sPeak
Log Log
10 10
dB/ dB/
ol ol
b4 b4
dBpY dBpy
LaRAy LaAw
51 32 51 32
VE L VE L
e Tl 1 I i T T T i I ectr Wt 1 I T T ]
S: ¢ '-A,.:.'.: A i e T T T P £ “:I ek g S b o e i e s, v pe b e
fI( | o 11y .\t,_lfr._l,r.,\q,.L k‘l“‘lt'\'-{\l\"' A '*}'ﬂ“ﬁ;fi-,'i\u'l-'-,'.lplh'wi‘}'-‘.l,u oAt Sln . it ekt Frumvibbapon
! o f
Srart SHR kHz Srart 158 kHz

sRes W 208 Hz

K 628 Hz

sRes W 18 kHz

SUEH 38 kHZ Swesp 2853

Carrier, 20dBc¢ Limit

¥ Agllent

Rof 1687 dEpl

RL
Mkrl 2,489 125 Gz
wHtten 28 dE £6.49 dEpY

*Peak

Log
1
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o
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dEpV
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b T |
e
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FTun
SHp

o
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SRes BH 100 kHz

Center 2412 099 GHz Spin 38 HHz

W3R8 kHz Sweep ZHE ms (1201 pis)

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN

Telephone
Facsimile

: +81 463 50 6400
: +81 463 50 6401
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Test report No.: 10499187S-G

Test place UL Japan, Inc. Shonan EMC Lab. No.1 Measurement Room
Date October 16, 2014
Temperature / Humidity 25deg.C , 49%RH
Engineer Akio Hayashi
Spurious emission (Conducted)
Tx, IEEE802.11n HT20, power setting 4dBm, PN9, worst data mode S(MCS)
Tx, 2437MHz (below 30MHz)
9kHz - 150kHz 150kHz - 30MHz
¥ Aghent RL ¥ Aghent RL
Rof §7 dinl Witten 20 dB Rof 97 dinl Witten 20 dB
sPeak sPeak
Log Log
10 10
dB/ dB/
ol ol
608 608
dEpY dBpl
LaRAy LaAw
51 32 51 32
VE L VE L
»:(rm“ = | T T T T T T | mm ] 1 I T i I I I |
- Wil Ll ) LLLE LT SRR SRR W hiaads Lk Cad L »
L2 TR R P e Y AT } ET A Al N st L o o A
FET Ir PO IAd Pﬁﬁl‘l‘l\‘n"'-l"ﬂ""ﬁf‘l-\‘-v\‘* .'!1,'r“."M"'M'c-w,f.'-rﬁam i S | | | | | |
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sHes [IW 290 Hz sUEH B2A Hz ®Hes [3W 18 kHz sUEW 38 kHz Swesn 2053
Carrier, 20dBc¢ Limit

= Agllant RL

Mkrl 2.434 158 Gliz
Rof 167 dEul Witten 20 dB 86.03 dE
sPeak
Log
10
dB/

el i | i
¥

1]
66,6
dBpl
LaRAy
552 | (| | | | | | [
e T s
£uf: T
FTun
Swp
Center 2437 098 GHz Span 30 FHz
SHes [IH 18R kHz wYEK 308 kHz Sweap 20E ms (1291 prs)

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone : +81 463 50 6400
Facsimile : +81 463 50 6401
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Test report No.: 10499187S-G

Test place UL Japan, Inc. Shonan EMC Lab. No.1 Measurement Room
Date October 16, 2014
Temperature / Humidity 25deg.C , 49%RH
Engineer Akio Hayashi
Spurious emission (Conducted)
Tx, IEEE802.11n HT20, power setting 4dBm, PN9, worst data mode S(MCS)
Tx, 2462MHz (below 30MHz)
9kHz - 150kHz 150kHz - 30MHz
¥ Aghent RL ¥ Aghent RL
Rof 57 dBuy Witten 20 dB Rof 97 dinl Witten 20 dB
sPeak sPeak
Log Log
10 10
dB/ dB/
o o
dEwy dEwy
LaRAy LaAw
51 32 51 32
VE L VE L
HH s + + + + + + + . - E(fHH- + + + + + + 1 + i
£(F); i I W . LAt TR R L 1s _
reson P AR AL Lo Ll FTun ittt i A s st
Ff I‘ ‘lll-‘l' Mty -"U-J"M'h-{l"' 'r"'".h"“-”"'l "'||"ﬁ}'.‘4‘1“"‘ﬂ"l'-""‘-'"'ﬂlu'r’-"lc'ri'}\"'ri"l\fﬂv||1_]-'J."|'I‘."'|'1 Swp | | | | | |
Srart SHR kHz Srart 158 kHz

sRes W 208 Hz K 628 Hz

sRes W 18 kHz

SUEH 38 kHZ Swesp 2853

Carrier, 20dBc¢ Limit

= Agllant RL

Rof 1687 dEpl wHtten 20 G

Mkrl 2.456 625 Gliz
85,50 dBuy

sPeak
Lng
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]
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Swp
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Center 2452 B9 GHz

SRes BH 100 kHz W3R8 kHz

Spin 38 HHz

Sweep 280 ms (1201 prs)

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN

: +81 463 50 6400
: +81 463 50 6401

Telephone
Facsimile
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Test report No.: 10499187S-G

Test place UL Japan, Inc. Shonan EMC Lab. No.6 Shielded Room
Date '‘October 24, 2014

Temperature / Humidity 24deg.C , 55%RH

Engineer Tatsuya Arai

Spurious emission (Conducted)
Tx, Bluetooth, Low Energy, PN9

Tx, 2402MHz (below 30MH?Z)

9kHz - 150kHz 150kHz - 30MHz
i Agilent RL
% Agilent RL
Ref 97 dBpV *Atten 20 dB
*Peak Ref 97 dBpY #ftten 20 dB
Log #Peak
18 T I T | | I | | Log
dB/ 18
: 1 T T 1 T T T T dB/
DI
75.4 ! ! ! I ! ! ! 1 1 uj
dBpv 754
LaAv ] | | ! ! ! | ! | By
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R I A i bt i Pl R ;"'«_:Wm‘rftﬂr'lf.l—v-‘nqrﬁhm'f.-u
Start 9.000 kHz Stop 150.000 kHz
*Res BH 200 Hz SUBH 620 Hz Sweep 2.279 s (1201 pts)_ Start 150 khz Stop 30,000 MHz
#Res BH 18 kHz #BH 38 kHz Sweep 285.3 ms (1281 pts)
Carrier, 20dBc¢ Limit
= Agilent RL
Mkrl 2.482 235 8 GHz
Ref 187 dBpY #Atten 20 dB 95.46 dBpY
#Peak
Log 1
18
by e ]
uj
754 / —
dBpY
LgRv ] “\\TW
51 52
Y3 FC
AR
£
250k
Swp
Center 2.462 606 8 GHz Span 3 MHz
#Res BH 1008 kHz #UBH 380 kHz Sweep 1.04 ms (1201 pts)

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile : +81 463 50 6401
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Test place UL Japan, Inc. Shonan EMC Lab. No.6 Shielded Room
Date '‘October 24, 2014

Temperature / Humidity 24deg.C , 55%RH

Engineer Tatsuya Arai

Test report No.: 10499187S-G

Spurious emission (Conducted)

Tx, Bluetooth, Low Energy, PN9

Tx, 2440MHz (below 30MH?Z)

9kHz - 150kHz 150kHz - 30MHz
- Agilent RL
# Agilent RL
Ref 97 dBpY #Atten 20 dB
sPeak Ref 97 dBpl #Atten 20 dB
Log #Peak
19 ! | ! ! } ! ! } ! Log
dB/ 18
+ + + + + + + + + dB/
ol
75.5 ! ! } | } | ! I | ol
dBpv 75.5
LgRv ! ! ] | ] | ! I ! dEpl
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i 1 ALY it rﬂrM;Ww ,_h,q.’vf.?j.ﬁ{_.'q,\l',“t..jl., ,n*pfﬁ,‘*
Start 9.000 kHz Stop 1560.008 kHz
*Res BH 200 Hz sVBH 620 Hz Sweep 2,279 s (1201 pts)_ Start 150 khz Stop 30.000 MHz
#Res BH 18 kHz #BH 38 kHz Sweep 285.3 ms (1281 pts)
Carrier, 20dBc¢ Limit
# Agilent RL
Mirl 2.448 237 5 GHz
Ref 187 dBpY #fitten 28 dB 95.51 dBpY
#Peak
Log 1
18 ———
dB/
ol
75.5 ,«4//
dBpY
LgAv ] \\w«w
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£
58k
Swp
Center 2.440 606 @ GHz Span 3 MHz
#Res BH 1008 kHz #UBH 380 kHz Sweep 1.04 ms (1201 pts)

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile : +81 463 50 6401
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Test place UL Japan, Inc. Shonan EMC Lab. No.6 Shielded Room
Date '‘October 24, 2014

Temperature / Humidity 24deg.C , 55%RH

Engineer Tatsuya Arai

Test report No.: 10499187S-G

Spurious emission (Conducted)

Tx, Bluetooth, Low Energy, PN9

Tx, 2480MHz (below 30MH?Z)

9kHz - 150kHz 150kHz - 30MHz
i Agilent RL # Agilent RL
Ref 97 dBpV sAtten 20 dB Ref 97 dBpl #Atten 20 dB
sPeak #Peak
Log Log
10 ! ! ! I I I ! ! ! 10
dB/ dB/
D ol
75.3 | ! ] I I | ! ! | 753
dBpY dBpl
LgRAv | | | | | | | | 1 LAy
51 52 ! ! | ! ! ! ! I l s1 g2
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AR ! ] ! ! ! | ! ! ! AR
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LR TR Bl s .0 - o hag o
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Start 9.000 kHz ) Stop 150.000 kHz Start 150 kHz Stop 30.000 MHz
*Res BH 208 Hz *UBH 620 Hz Sweep 2.279 5 (1201 pts)_ #Res BH 18 kHz #UBH 38 kHz Sween 285.3 ms (1201 pts)
Carrier, 20dBc¢ Limit
= Agilent RL
Mirl 2.480 248 @ GHz
Ref 187 dBpY #fitten 28 dB 95.33 dBpY
#Peak
Log 1
18
iy /\,_N«\_,j\
ol
753 = Jrf'/
dBpY
LgAv nall v\m““-—w
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£
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Swp
Center 2.480 606 @ GHz Span 3 MHz
#Res BH 100 kHz #UBH 380 kHz Sweep 1.04 ms (1201 pts)

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile : +81 463 50 6401
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Test report No.: 10499187S-G

Maximum Power Spectral Density

(PKPSD)
Test place UL Japan, Inc. Shonan EMC Lab. No.1 Measurement Room
Date October 16, 2014
Temperature / Humidity 25deg.C , 49%RH
Engineer Akio Hayashi
Mode Tx, IEEE802.11b, power setting 12dBm, PN9, worst data mode 2Mbps
Ch. Freq. Freq. Reading | Cable Atten. Result Limit Margin
Reading Loss
[MHZ] [MHZ] [dBm] [dB] [dB] [dBm] [dBm] [dB]
2412.0000 2411.24 -21.36 2.16 9.90 -9.30 8.00 17.30
2437.0000 2436.24 -21.94 217 9.90 -9.87 8.00 17.87
2462.0000 2461.25 -22.13 2.18 9.90 -10.05 8.00 18.05
Sample Calculation:
Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss
Tx, 2412MHz Tx, 2437MHz
o Agilant RL o Agilant RL
Mirl 2411 B"SGH. Mhrl 2436 B"SGH.
Ref =18 dBm sAtten 1@ di .36 dBm Ref =18 dBm sAtten 1@ di 21.94 dBm
sPeak sPeak
A ,I , ) A
lIJ|I'|l'lJ ;[,\I f Nl‘hl J r| Mllll. 'flll“{ lem ‘{ .i” Imllrlrl. Ir'll“{ ||. Iy ‘I” "{ bl '1“| "f” *'f "l' A
i i WP ¥ Y n
Wi | | 'fﬁ; Yo i e i ;_p'-_ iy
Lafv ! ! 1 ! 1 | 1 ! 3 Laflv
515 | I | | | | | | 515
V3 FI V3 FI
i | i
Eitx E(t):
FTun | | | | | | :_Tun
Swp Swp
Center 2417 A@@ @ GHz Span 15 MHz Center 2437 @@ @ GHz Span 15 MHz
®Ras EH 3 kHz UEH 8.1 kHz Sweep 1.592 = (1291 pra) ®Ras EH 3 kHz UEH 8.1 kHz Sweep 1.592 = (1291 pra)
Tx, 2462MHz
1 Agilant RL
Mirl 2461 250 @ GHz
Ref =18 dBm sAtten 1@ di 2213 d4Bm
*Feak
o
L e . Wby
Ifl‘”d il T. r ‘ﬂ# ?I,J’J
I /il !
Lafv
3152
V3 FI
AR
E(t):
FTun
Swp
Center 2462 @@ @ GHz Span 15 MHz
®Ras EH 3 kHz UEH 8.1 kHz Sweep 1.592 = (1291 pra)
UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile : +81 463 50 6401
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Test report No.: 10499187S-G

Maximum Power Spectral Density

(PKPSD)
Test place UL Japan, Inc. Shonan EMC Lab. No.1 Measurement Room
Date October 16, 2014
Temperature / Humidity 25deg.C , 49%RH
Engineer Akio Hayashi
Mode Tx, IEEE802.11b, power setting 4dBm, PN9, worst data mode 2Mbps
Ch. Freq. Freq. Reading | Cable Atten. Result Limit Margin
Reading Loss
[MHZ] [MHZ] [dBm] [dB] [dB] [dBm] [dBm] [dB]
2412.0000 2411.20 -29.89 2.16 9.90 -17.83 8.00 25.83
2437.0000 2436.21 -30.06 217 9.90 -17.99 8.00 25.99
2462.0000 2461.23 -30.47 2.18 9.90 -18.39 8.00 26.39
Sample Calculation:
Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss
Tx, 2412MHz Tx, 2437MHz
Agilant RL Agilant RL
Mirl 2411 280 @ GHz Mhkrl 2436 212 5 GHz
Ref =28 dBm sAtten 1@ di 29.89 dBm Ref =28 dBm sAtten 1@ di 3006 dBm
sPeak sPeak
i TN A i >
dB/ - '.l','{fi'.ﬁ f,T'."n‘l;r'LI"‘l'lfr.".“li{'ll }} [“\h ’ri{’ ")‘il” ﬂlr f. m[ dB/ " l"l *l‘ m *} | | I,ulr 1'|iffﬁll nrr fI“r i{m ﬁi |.I'f‘ '!J Iﬂf‘ *i'
i T _ -I'Hl.-"' iy i T ' H P
| ! 11
Lafv Lafv
il 52 3152
V3 FI V3 FI
AR AR
Eitx E(t):
FTun FTun
Swp Swp
Center 2417 A@@ @ GHz Span 15 MHz Center 2437 @@ @ GHz Span 15 MHz
®Ras EH 3 kHz UEH 8.1 kHz Sweep 1.592 5 (1291 pra) ®Ras EH 3 kHz UEH 8.1 kHz Sweep 1.592 = (1291 pra)
Tx, 2462MHz
1 Agilant RL
Mirl 2461 495 B GHz
Ref =28 dBm sAtten 1@ di 3.47 dBm
*Feak
L;‘K 1 Tr 1 lh
,H,ﬂh"nﬁh’fﬂ i} i [ )""rh { "'“llf f‘“;lr "
"'hl I’l | F | ]\ ittt
Lafv
3152
V3 FI
AR
E(t):
FTun
Swp
Center 2462 @@ @ GHz Span 15 MHz
®Ras EH 3 kHz UEH 8.1 kHz Sweep 1.592 5 (1291 pra)
UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN

: +81 463 50 6400
: +81 463 50 6401

Telephone
Facsimile
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Test report No.: 10499187S-G

Maximum Power Spectral Density

(PKPSD)
Test place UL Japan, Inc. Shonan EMC Lab. No.1 Measurement Room
Date October 16, 2014
Temperature / Humidity 25deg.C , 49%RH
Engineer Akio Hayashi
Mode Tx, IEEE802.11g, power setting 12dBm, PN9, worst data mode 48Mbps
Ch. Freq. Freq. Reading | Cable Atten. Result Limit Margin
Reading Loss
[MHz] [MHz] [dBm] [dB] [dB] [dBm] [dBm] [dB]
2412.0000 2412.02 -24.53 2.16 9.90 -12.47 8.00 20.47
2437.0000 2437.02 -24.99 2.17 9.90 -12.92 8.00 20.92
2462.0000 2462.04 -24.55 2.18 9.90 -12.47 8.00 20.47

Sample Calculation:
Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss

Tx, 2412MHz Tx, 2437MHz
1 Agilant RL 1 Agilant RL
Mkrl 2.412 @21 GHz Mirl 2.437 @21 GHz
Ref =18 dBm Atten 1@ 4B 24.53 dBm Ref =18 dBm Atten 1@ 4B 24.99 dBm
*Peak *Peak
Log Log
18 | | | | é | | 18 | | | | $
4B/ & onlda T T VLT P ) dB/ | PTTTY FYORR TY FOUPUT (YT TN Lo iheo)
L EERN U o AT A A Aty ﬂJ]NII"] \ At A |‘|’"",'|1'-|"'"“ -,n_;.-Ill A -'lilll'l\"-'*-‘r";“‘J-"'-J‘;l-}"-,"-
‘T ! I | ) | | i —— 3 1 t I
) Ny i
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v P Wait | I I I | ) I 1 }fTW"' o I.‘,]J.I.‘:ﬂl. I I I I | | | | \’.l'l'l,l.-“l
AR | | | AR
£CH: [ [ T [ [ [ £CH:
FTun FTun
Swp | | I | | | Swp
Center 2,412 BE@ GHz Span 25 MHz Center 2,437 BE@ GHz Span 25 MHz
®Ras EH 3 kHz UEH 8.1 kHz Swsep 2.653 5 (1201 prs) ®Ras EH 3 kHz SVEH 8.1 kHz Swsep 2.653 5 (1201 prs)
Tx, 2462MHz
1 Agilant RL
Mrl 2.462 @21 GHz
Ref =18 dBm Atten 1@ 4B 24.55 dBm
*Peak
Log
18 | i i | i
dBs b A M4 _0\.|.,\. TLI PR
AT s I..,,|I.'y|._l,e.,\.*‘ W AR it
| ",'. ! I | k —
I, | I | I\ | 1 | Ty |
i
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v3 FCpYIYY 1"- |
AR
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FTun
Swp
Center 2,462 BE@ GHz Span 25 MHz
®Ras EH 3 kHz SVEH 8.1 kHz Swsep 2.653 5 (1201 prs)

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile : +81 463 50 6401
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Test report No.: 10499187S-G

Maximum Power Spectral Density

(PKPSD)
Test place UL Japan, Inc. Shonan EMC Lab. No.1 Measurement Room
Date October 16, 2014
Temperature / Humidity 25deg.C , 49%RH
Engineer Akio Hayashi
Mode Tx, IEEE802.11g, power setting 4dBm, PN9, worst data mode 48Mbps
Ch. Freq. Freq. Reading | Cable Atten. Result Limit Margin
Reading Loss
[MHz] [MHz] [dBm] [dB] [dB] [dBm] [dBm] [dB]
2412.0000 2412.02 -31.74 2.16 9.90 -19.68 8.00 27.68
2437.0000 2437.02 -32.44 2.17 9.90 -20.37 8.00 28.37
2462.0000 2462.00 -31.77 2.18 9.90 -19.69 8.00 27.69

Sample Calculation:
Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss

Tx, 2412MHz Tx, 2437MHz
o Agilant RL o Agilant RL
Mirl 2.412 @21 GHz Mirl 2.437 @21 GHz
Ref B dBm #Atten 28 JB 3174 dBm Ref B dBm #Atten 28 JB 3244 dBm
sPeak sPeak
0g 0g
18 | 18
dB/ dB/
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] | | o | 1 | 1 ] | | & | 1 |
e e It A
Laflv 1 1 I 1 1 1 I 3 Laflv 1 1 1 1 X 1 1 1
l"‘ [ i 'uI' | iy

51 52 | I I I I I |yl 51 52 L I I I I [
V3 FC IP l‘il V3 FC F k'l

AR f | | Y AR |{ ]
Eifn 7l | T | | | i Eifn K L
FTun | 4 FTun |
Swp fedl | | [ | | | ity Swp a_l'.:.“.f‘ | | [ | | | i
Center 2,412 BE@ GHz Span 25 MHz Center 2,437 BE@ GHz Span 25 MHz
®Ras EH 3 kHz UEH 8.1 kHz Swsep 2.653 5 (1201 prs) ®Ras EH 3 kHz SVEH 8.1 kHz Swsep 2.653 5 (1201 prs)

Tx, 2462MHz
1 Agilant RL
Mirl  2.462 @00 GHz

Ref B dBm #Atten 28 JB 3177 dBm
*Peak
Log
18
dB/

[ ARy ".'H"!ff"" W r‘u'i‘]' || Y ey It i all
Lafly 1 I.|| 1 ! 1 1 I ! i
3152 )
v I '} I I I I ) I 1

M . . !
i ¥l I I I I I i

FTun ! |
Sep WY | | I | | | T

Center 2462 A0@ GHz Span 25 MHz
slas BH 3 kHz sUEH 9.1 kHz Sweep 2653 5 (1281 prs}

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile : +81 463 50 6401
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Test report No.: 10499187S-G

Maximum Power Spectral Density

(PKPSD)

Test place UL Japan, Inc. Shonan EMC Lab. No.1 Measurement Room

Date October 16, 2014

Temperature / Humidity 25deg.C , 49%RH

Engineer Akio Hayashi

Mode Tx, IEEE802.11n HT20, power setting 12dBm, PN9, worst data mode 5(MCS)

Ch. Freq. Freq. Reading | Cable Atten. Result Limit Margin
Reading Loss
[MHz] [MHz] [dBm] [dB] [dB] [dBm] [dBm] [dB]

2412.0000 2412.02 -24.20 2.16 9.90 -12.14 8.00 20.14
2437.0000 2437.02 -24.19 2.17 9.90 -12.12 8.00 20.12
2462.0000 2462.05 -24.67 2.18 9.90 -12.59 8.00 20.59

Sample Calculation:
Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss

Tx, 2412MHz Tx, 2437MHz
1 Agilant RL 1 Agilant RL
Mhrl 2412 822 5 GHz Mirl 2437 022 5 GHz
Rof =18 JBm Atten 18 JB 24.28 dBm Rof =18 JBm Atten 18 JB 24.19 dBm
*Peak *Peak
Log Log
18 H | 18 H
dBs . 5 " X dBs \ 7 .
ISR A el A A VAR ApMBAL AR AN A
J i
4 [ P '
._ ’
] \ ! 5
Lafv H 1 ! 1 1 1 1 1 1+ Lafv 1 1 ! 1 1 1 1 1 al
51 5 / \ 5152 i i
Ve bl 1 1 1 1 ] | it v FE F-*':"\’\"‘ 1 1 1 1 ] | “]'v"*.\'viﬁ
FAA| | | | FAA| |
£CH: [ [ T [ [ [ £CH:
FTun FTun
Swp | | I | | | Swp
Center 2,412 BE& @ GHz Span 27 MHz Center 2,437 BE@ 8 GHz Span 27 MHz
®Ras EH 3 kHz UEH 9.1 kHz Swsep 2.8B5 s (1201 prs) ®Ras EH 3 kHz UEH 9.1 kHz Swsep 2.8B5 s (1201 prs)
Tx, 2462MHz
1 Agilant RL
Mhrl 2462 822 5 GHz
Rof =18 JBm Atten 18 JB 24.67 dBm
sPeak
Log
18 | i
4B/ TR 7 , 4
| RARAAIY W, '_-'-‘\;I~',.Ialyr'l'f.:-.lf;-‘a‘. " '-",'.\"-"'r""u"'" Ay "‘.""II".Y‘I"II'."'_"-"
i ¥
N
.rf -
Lafly 1 _.'r 1 ! 1 1 1 ! I \-‘ 1
i’
51 5 ki
el I | I | ] | Yl
FAA| |
Eity
FTun
Swp
Center 2,462 BE& @ GHz Span 27 MHz
®Ras EH 3 kHz UEH 9.1 kHz Swsep 2.8B5 s (1201 prs)

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile : +81 463 50 6401
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Test report No.: 10499187S-G

Maximum Power Spectral Density

(PKPSD)
Test place UL Japan, Inc. Shonan EMC Lab. No.1 Measurement Room
Date October 16, 2014
Temperature / Humidity 25deg.C , 49%RH
Engineer Akio Hayashi
Mode Tx, IEEE802.11n HT20, power setting 4dBm, PN9, worst data mode 5(MCS)
Ch. Freq. Freq. Reading | Cable Atten. Result Limit Margin
Reading Loss
[MHZ] [MHZ] [dBm] [dB] [dB] [dBm] [dBm] [dB]
2412.0000 2412.00 -31.87 2.16 9.90 -19.81 8.00 27.81
2437.0000 2437.02 -32.25 217 9.90 -20.18 8.00 28.18
2462.0000 2462.00 -31.86 2.18 9.90 -19.78 8.00 27.78
Sample Calculation:
Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss
Tx, 2412MHz Tx, 2437MHz
Agilant RL Agilant RL
Mirl 2412 @80 @ GHz Mhrl 2437 822 5 GHz
Ref =28 dBm sAtten 1@ di 3L.87 dBm Ref =28 dBm sAtten 1@ di 32.25 dBm
sPeak sPeak
o - o
o/ Mool AR AR A "“'l."."l"l":'l'{"': a8/ 'r':‘."_-‘l'-':","T"-'r W
d
| l_r" \ i \‘l
Lafv \ Lafv 1
51 52 1 ! 51 52 )

c -"."“-"J‘Fa‘.4 T 3 F ey Trgwitan,
v i . { Y V3 e ] _,,,”_'
Eitx E(t):

FTun FTun
Swp Swp
Center 2417 A@@ @ GHz Span 27 MHz Center 2437 @@ @ GHz Span 27 MHz
®Ras EH 3 kHz UEH 8.1 kHz Swsep 2.8B5 s (1201 prs) ®Ras EH 3 kHz UEH 8.1 kHz Swasp 2865 5 (1291 pra)
Tx, 2462MHz
1 Agilant RL
Mhrl 2462 @80 @ GHz

Ref =28 dBm sAtten 1@ di 3L.86 dBm
*Feak
1
dB/

y
¥ Y

Lafw H '1. 1
Vi e Iyl ,qu
E(t):

FTun
Swp

Center 2,462 BE& @ GHz
®Ras EH 3 kHz

sUEH 9.1 kHz

Span 27 MHz
Swaen 2.865 s (1291 prs)

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile : +81 463 50 6401
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Test report No.: 10499187S-G

Maximum Power Spectral Density

(PKPSD)
Test place UL Japan, Inc. Shonan EMC Lab. No.6 Shielded Room
Date 'October 24, 2014
Temperature / Humidity 24deg.C , 55%RH
Engineer Tatsuya Arai
Mode Tx, Bluetooth, Low Energy, PN9
Ch. Freq. Freq. Reading | Cable Atten. Result Limit Margin
Reading Loss
[MHZ] [MHZ] [dBm] [dB] [dB] [dBm] [dBm] [dB]
2402.0000 2401.94 -25.73 2.19 9.90 -13.64 8.00 21.64
2440.0000 2439.94 -25.72 2.20 9.90 -13.62 8.00 21.62
2480.0000 2479.94 -25.87 221 9.90 -13.76 8.00 21.76
Sample Calculation:
Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss
Tx, 2402MHz Tx, 2440MHz
% Agilent RL % Agilent RL
Mirl 2.481 941 7 GHz Mirl 2.439 941 7 GHz
Ref -20 dBm #Atten 16 dB —-25.73 dBm Ref -20 dBm #Atten 16 dB —-25.72 dBm
EPeak ! EPeak !
09 0d
10 Fl Itk o 10 fl ) e »
W«W i WM LS JWW M,
T T T
‘W h \M‘Mﬁﬁq{ﬂ IW b, le
Wi“llﬁmw " Wi“l'm”«v !
LaRy W Lgfv W
s1 s s1 s
Y3 FC Y3 FC
AR AR
£ £01):
£>50k 50k
Snp Swp
Center 2.402 068 8 GHz Span 2 MHz Center 2.440 006 § GHz Span 2 MHz

#Res BH 3 kHz #YBH 9.1 kHz

Sweep 212.2 ms (1261 pts) #Res BH 3 kHz

#UBH 9.1 kHz Sweep 212.2 ms (1261 pts)

Tx, 2480MHz

4 Agilent

Ref -28 dBm #fitten 18 dB

RL
Mirl 2.478 941 7 GHz

#Peak
Log

18
dB/

] “Wwwr

-25.87 dBm
M,

1,

At

LgAw

R

$1 52

Y3 FC

£
250k

Swp

Center 2.480 000 § GHz

Span 2 MHz

#Res BH 3 kHz #BH 9.1 kHz Sweep 212.2 ms (1261 pts)_
UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN

: +81 463 50 6400
: +81 463 50 6401

Telephone
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No.1 Measurement Room

Test report No.: 10499187S-G

Test place UL Japan, Inc. Shonan EMC Lab.
Date October 16, 2014
Temperature / Humidity 25deg.C , 49%RH
Engineer Akio Hayashi
0 . .
99% Occupied Bandwidth
Tx, IEEE802.11b, power setting 12dBm, PN9, worst data mode 2Mbps
Tx, 2412MHz Tx, 2437MHz
¥ Aghent RL ¥ Aghent RL
Rof 107 dEnl whitten 16 dB Rof 167 dEul whitten 16 dB
*5amp saimp
Log | | i S (. § | Log | | I SR 1 |
18 | | - I | 18 | | - % |
dB/ ‘ | o2/ oo {
o — b | b Al
IO s ] ——t - "J_
LaRAy LaAw
Ml 52
Center 2417 B8 GHz “pan L@ MHr Center 2437 B8 GHz “pan L@ MHr
wRies BH 510 kHz WEH 1.5 HHz Sweep L4 ms (1201 prs) wRies BH 510 kHz WEH 1.5 HHz Sweep L4 ms (1201 prs)
Occupied Bandwidth Oce BH % Pur 9900 1 Occupied Bandwidth Oce BH % Pur 9900 1
13.4786 MHz #db -G080 4B 13.4672 MHz #db -G080 4B
Transmit Freq Error 48526 kliz Transmit Freq Error 44,195 kliz
» dB Bandwidth 18,788 MHz® » dB Bandwidth 18788 MHz®
Tx, 2462MHz
= Agllant RL
Rof 107 dEnl whitten 16 dB
s5amp
Log | | | I P
1 | | - %
dB/ | \
LaRAy
Ml 52
Center PAE? 8O GHz “pan L@ MHr
wRies BH 510 kHz WEH 1.5 HHz Sweep L4 ms (1201 prs)

Occupied Bandwidth
13.4779 MHz

Transmit Freq Error

9565 kiz
% dB Bandwidth 2

10,284 MHz*

Oce BH % Pur .08 X
wdB  -0.0h dB

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN

: +81 463 50 6400
: +81 463 50 6401

Telephone
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No.1 Measurement Room

Test report No.: 10499187S-G

Test place UL Japan, Inc. Shonan EMC Lab.
Date October 16, 2014
Temperature / Humidity 25deg.C , 49%RH
Engineer Akio Hayashi
99% Occupied Bandwidth
Tx, IEEE802.11b, power setting 4dBm, PN9, worst data mode 2Mbps
Tx, 2412MHz Tx, 2437MHz
¥ Agllant RL ¥ Agllant RL
Rof 97 dBuy Witten 10 4B Rof 97 dinl Witten 10 4B
s5amp s5amp
1w I 1w 2l %
dB/ | | dB/ \
| (g i iy
L .ML-:‘L“ CWELE N — A IR S —
LaRAy LaRAy
Ml 52
Center 2417 B8 GHz “pan L@ MHr Center 2437 B8 GHz “pan L@ MHr
wRies BH 510 kHz WEH 1.5 HHz Sweep L4 ms (1201 prs) wRies BH 510 kHz WEH 1.5 HHz Sweep L4 ms (1201 prs)
Occupied Bandwidth Occ B Z Pur  992.00 1 Occupied Bandwidth Occ B Z Pur  992.00 1
wdB  -0.0h dB 13.4514 MH=z wdB  -0.0h dB

% dB Bandwidth

Transmit Freq Error

13.4733 MHz

15,361 kHz
18,214 MHz¥

Transmit Freq Error

% dB Bandwidth

B3 [Hz
10,287 MHz¥

Tx, 2462MHz

= Agllant RL
Rof 97 dBpl aAtten 19 dB
s5amp _ ~
Log 1 3
1a | &
dB/ |
i b
Al e S R
Lafy
Hl 52
Center 2467 B8 GHr Span S8 MHz
#Res BH 518 kHz *UEH 1.5 MHz Sweep 104 ms (1201 prs)
Occupied Bandwidth Oce BH % Pur 9900 1
13.4264 Mz *® -680 B
Transmit Freq Error 179084 kiiz
% dB Bandwidth 10,238 MHz®

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN

Telephone
Facsimile

: +81 463 50 6400
: +81 463 50 6401
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No.1 Measurement Room

Test report No.: 10499187S-G

Test place UL Japan, Inc. Shonan EMC Lab.
Date October 16, 2014
Temperature / Humidity 25deg.C , 49%RH
Engineer Akio Hayashi
0 . .
99% Occupied Bandwidth
Tx, IEEE802.11g, power setting 12dBm, PN9, worst data mode 48Mbps
Tx, 2412MHz Tx, 2437MHz
¥ Aghent RL ¥ Aghent RL
Ref 117 dBwl whitten 20 dB Ref 117 dBwl whitten 20 dB
s5amp s5amp
Log 1 | 1 Log
10 ‘)ém..?mw-._,.«..-...qlu,.\o( 10
dB/ WA [ o2/ \
b, N,
f | | 1 1
I\-A-w"m". -’-"f.‘ ";"M”rh'"\“-w | ) q\"vﬂ‘l;‘ I‘\ﬂ .-u'lc
i | | [ LY I, [ I A ]
LaRAy LaRAy
Ml 52
Center 2417 B8 GHz “pan L@ MHr P A3 B8 GHr “pan L@ MHr
#Ries BW 510 kHz WEN 1.5 MHz Sweep L4 ms (1201 prs) WEN 1.5 MHz Sweep L4 ms (1201 prs)
Occupied Bandwidth Oce BH % Pur 9900 1 Occupied Bandwidth Oce BH % Pur 9900 1
16.8781 MHz #db -G080 4B 16.8788 MHz -600 &8
Transmit Freq Error 11,962 kliz Transmit Freq Error
» dB Bandwidth 16612 MHz® » dB Bandwidth
Tx, 2462MHz
< Aghant RL
Ref 117 dBwl whitten 20 dB
s5amp
Log 1 |
10 R e ey S
dB/ ] 1
‘L.
,‘.w(--#"\--"""""" _\".*4"""5"!% T
LaRAy
Ml 52
Center PAE? 8O GHz “pan L@ MHr
#Ries BH 510 Koz WEN 1.5 MHz Sweep L4 ms (1201 prs)
Occupied Bandwidth Oce BH % Pur 9900 1
16.9342 MHz #db -G080 4B
Transmit Freq Error  19.9/5 kliz
» dB Bandwidth 16662 MHz®

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN

Telephone
Facsimile

: +81 463 50 6400
: +81 463 50 6401
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Test report No
Test place UL Japan, Inc. Shonan EMC Lab. No.1 Measurement Room
Date October 16, 2014
Temperature / Humidity 25deg.C , 49%RH
Engineer Akio Hayashi

. 10499187S-G

99% Occupied Bandwidth

Tx, IEEE802.11g, power setting 4dBm, PN9, worst data mode 48Mbps
Tx, 2412MHz Tx, 2437MHz
¥ Aghent RL ¥ Aghent RL
Rof 107 dEnl Witten 10 4B Rof 107 dEnl Witten 10 4B
s5amp s5amp
Log | | --\-\—-I aaaaa e I-—_,.-\, Log I o 4 N e et \.-I—u .
10 | | IF0 S . T g | 16 s 2 ™ ee
dB/ | | Wi [ | dB/ \
7 Y ; \
| | | | { \
S————_ L . - . LN S S o B A P R L
Laftv | | ‘ | | | Laftv
Ml 52
Center 2417 B8 GHz “pan L@ MHr FAZS B8 GHz “pan L@ MHr
*Ries BN 510 K4z WEM 1.5 MHz Smeop 184 ms (1201 prs) EH 510 kHz WEM 1.5 MHz Smeop 184 ms (1201 prs)
Occupied Bandwidth Oce BH % Pur 9900 1 Occupied Bandwidth Oce BH % Pur 9900 1
16.8680 MHz #db -G080 4B 16.8431 MHz #db -G080 4B
Transmit Freq Error 11,994 kliz Transmit Freq Error  -%./8/ kHz
» dB Bandwidth 166451 MHz® » dB Bandwidth 16.546 MHz%
Tx, 2462MHz
< Aghant RL
Rof 107 dEnl Witten 10 4B
s5amp
L9 | | | A Y PN
1 | | g ey [T
dB/ ! '
| | .I‘
TR u-w*v»#’*"" - 1 L ! ! “\yfs-.-.%_wm
LaRAy
Ml 52
Center PAE? 8O GHz “pan L@ MHr
*Ries BN 510 K4z WEM 1.5 MHz Smeop 184 ms (1201 prs)
Occupied Bandwidth Oce BH % Pur 9900 1
16.8767 MHz #db -G080 4B
Transmit Freq Error  -18.15/ kliz
» dB Bandwidth 16,596 MHz®

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone : +81 463 50 6400
Facsimile : +81 463 50 6401
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No.1 Measurement Room

Test report No.: 10499187S-G

Test place UL Japan, Inc. Shonan EMC Lab.
Date October 16, 2014
Temperature / Humidity 25deg.C , 49%RH
Engineer Akio Hayashi
99% Occupied Bandwidth
Tx, IEEE802.11n HT20, power setting 12dBm, PN9, worst data mode S(MCS)
Tx, 2412MHz Tx, 2437MHz
¥ Aghent RL ¥ Aghent RL
Rof 167 dEul Witten 10 4B Rof 167 dEul Witten 10 4B
*iamp D R *iamp st g g e
1w o 1w v |
dB/ dB/ ! '-‘
et | Sty Lo duntiend | [P oy
T 1 | I St PRSI S A, | e ‘,.1\“_#.“\'“
LaRAy LaAw
Ml 52
“pan L@ MHr

Center 2417 BY GHz
*Res BH 518 kHz

*UBEH 1.5 MHz

Occupied Bandwidth

“pan L@ MHr
Sweep 104 ms (1201 prs)

Oce BH % Pur .08 X

F A% BY GHz

Occupied Bandwidth

*UBEH 1.5 MHz

Sweep 104 ms (1201 prs)

Oce BH % Pur .08 X
wdB  -0.0h dB

LaAv

Ml 52

Center PAE? 8O GHz

*Ries BN 510 K4z

Occupied Bandwidth
18.1343 MHz

*UBEH 1.5 MHz

MBS kHz
17516 MHz*

Transmit Freq Error
# dB Bandwidth

“pan L@ MHr
Sweep 104 ms (1201 prs)

Oce BH % Pur .08 X
wdB  -0.0h dB

18.1391 MH=z #d8 600 d5 18.1177 MH=z
Transmit Freq Error 51751 kliz Transmit Freq Error 37684 kliz
# dB Bandwidth 17613 MHz® # dB Bandwidth 17603 MHz®
Tx, 2462MHz
< Agllent RL
Ref 107 dEpl! wFtten 18
s5amp
Log | | e s S B
1a | | 1 ‘Q
dB/ | | !
|ttt by lubisin | Mo d e ]

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN

: +81 463 50 6400
: +81 463 50 6401
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Test report No.: 10499187S-G

Test place UL Japan, Inc. Shonan EMC Lab. No.1 Measurement Room
Date October 16, 2014

Temperature / Humidity 25deg.C , 49%RH

Engineer Akio Hayashi

99% Occupied Bandwidth

Tx, IEEE802.11n HT20, power setting 4dBm, PN9, worst data mode S(MCS)

Tx, 2412MHz Tx, 2437MHz
¥ Aglent RL ¥ Aglent RL
Ref 107 dEpl! wFtten 18 Ref 107 dEpl! wFtten 18
s5amp s5amp
e | | [P S p— — L0a P
i | | = NY o | i | | P e s ey
dB/ | | I | | | dB/ | | Fa | | 1
| i i X
| { | | X
| b | | | '}
P T L 1 1 1 ] "'!‘.'"'!"wl-"'—",.l,.*r,,u;dl R———ITS SV 1 1 1 R e
Lafy LaRAy
Hl 52
Canter 2412 08 Gliz Span 5@ HHz Center 2437 B0 Gz Span 5@ HHz
#Res BH 518 kHz *UEH 1.5 MHz Sweep 104 ws (1201 pts) #Res BH 518 kHz *UEH 1.5 MHz Sweep 104 ws (1201 pts)
Occupied Bandwidth Oce BH X Pur 3909 1 Occupied Bandwidth Oce BH X Pur 3909 1
18.1039 HHz xdb 600 &b 18.1072 Wz xdb 600 &b
Transmit Freq Error 15422 kliz Transmit Freq Error 23406 kilz
% dB Bandwidth 17547 MHz® % dB Bandwidth 17,0508 Mz

Tx, 2462MHz

¢ Aglant RL
Rof 167 dEul VAitten 18 dB
s5amp
Log | 1 t | |
10 | | JESon e ey
dB/ 4
{ |
|'. |
P aaaans L 1 ! 1 e
LaRAy
Ml 52
Center PAE? 8O GHz “pan L@ MHr
wRies BH 510 kHz WEH 1.5 HHz Smeop 184 ms (1201 prs)
Occupied Bandwidth Oce BH % Pur 9900 1
18.0845 MHz xdB  -6.60 dB

Transmit Freq Error 2588 [z
# dB Bandwidth 17821 MHz®

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN

Telephone : +81 463 50 6400
Facsimile : +81 463 50 6401
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Test report No.: 10499187S-G

Test place UL Japan, Inc. Shonan EMC Lab. No.6 Shielded Room
Date '‘October 24, 2014
Temperature / Humidity 24deg.C , 55%RH
Engineer Tatsuya Arai
0 . .
99% Occupied Bandwidth
Tx, Bluetooth, Low Energy, PN9
Tx, 2402MHz Tx, 2440MHz
# Agilent RL # Agilent RL
Ref 167 dBpY #Atten 16 dB Ref 167 dBpY #Atten 16 dB
#Samp #Samp
Log Log
18 5 /T e 18 SRS
dB/ j Y\ dB/ j‘ ’?\
] ™ gt | ™
t ) i =
T AT P - B TR S

LgAv LgAv
Ml 52 Ml 52
Center 2.462 606 GHz Span 16 MHz Center 2.4460 606 GHz Span 16 MHz
#Res BH 100 kHz #UBH 388 kHz Sweep 3.84 ms (1261 pts) #Res BH 100 kHz #UBH 388 kHz Sweep 3.84 ms (1261 pts)
Occupied Bandwidth Occ BH % Per  99.00 ¥ Occupied Bandwidth Occ BH Z PWr  99.80 ¥

1.8758 MH=z ® dB  -6.00 dB 1.8763 MHz ® dB  -6.00 dB
Transmit Freq Error  -25.342 kHz Transmit Freq Error  -24.631 kHz
% dB Bandwidth 751671 kHzx % dB Bandwidth 747.809 kHzx

Tx, 2480MHz
# Agilent RL
Ref 167 dBpY #Atten 16 dB
#3amp
Log
18 5/ e
4B/ j‘ ‘{\
T =
i s
" HMW m"ﬂ“ B '

LgAv
Ml 52
Center 2.480 606 GHz Span 16 MHz
#Res BH 100 kHz #UBH 388 kHz Sweep 3.84 ms (1261 pts)
Occupied Bandwidth Occ BH % PWr  99.00 %

1.8757 MH=z ® dB  -6.00 dB
Transmit Freq Error  -24.531 kHz
% dB Bandwidth 757.180 kHzx B

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN

: +81 463 50 6400
: +81 463 50 6401
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Test report No.: 10499187S-G

- _ . ___________________________________________________________|
APPENDIX 2

Test Instruments

EMI test equipment

Control No. Instrument Manufacturer Model No Serial No Test Item | Calibration Date
* Interval(month)

SSA-03 Spectrum Analyzer Agilent E4448A MY48250152 AT 2014/02/03 * 12

SPM-07 Power Meter Agilent 8990B MY5100272 AT 2014/04/04 * 12
SPSS-04 Power sensor Agilent N1923A MY5326009 AT 2014/04/04 * 12
SAT10-10 Attenuator Weinschel Corp. 54A-10 37584 AT 2014/04/22 * 12
SCC-G14 Coaxial Cable Suhner SUCOFLEX 102 |31600/2 AT 2014/03/13 * 12

S0S-13 Humidity Indicator Custom CTH-202 Q.C.17 AT 2014/04/22 * 12

SAEC-03(NSA) | Semi—Anechoic TDK SAEC-03(NSA) 3 RE 2014/07/14 * 12
Chamber

SAF-06 Pre Amplifier TOYO Corporation TPAO118-36 1440491 RE 2014/05/23 * 12

SCC-G04 Coaxial Cable Junkosha J12J102207-00 JUN-12-14-01 |RE 2014/06/24 * 12
8

SCC-G23 Coaxial Cable Suhner SUCOFLEX 104 |297342/4 RE 2014/05/15 * 12
SHA-03 Horn Antenna Schwarzbeck BBHA9120D 9120D-739 RE 2014/08/12 * 12
SOS-05 Humidity Indicator A&D AD-5681 4062518 RE 2014/02/21 * 12
SSA-01 Spectrum Analyzer Agilent N9010A-526 MY48031482 RE 2014/04/07 * 12
SSA-02 Spectrum Analyzer Agilent E4448A MY48250106 RE 2014/03/17 * 12
SJM-15 Measure ASKUL - - RE -

COTS-SEMI-1 |EMI Software TSJ TEPTO-DV(RE,CE, |- RE,CE -
RFI,MF)

SAT10-06 Attenuator Agilent 8493C-010 74865 RE 2013/11/22 * 12
SFL-02 Highpass Filter MICRO-TRONICS HPM50111 051 RE 2013/11/22 * 12
SHA-04 Horn Antenna ETS LINDGREN 3160-09 LM3640 RE 2014/03/15 * 12
SAF-08 Pre Amplifier TOYO Corporation HAP18-26W 00000019 RE 2014/03/14 * 12

SCC-G15 Coaxial Cable Suhner SUCOFLEX 102 |32703/2 RE 2014/03/13 * 12

SAEC-02(NSA) | Semi—Anechoic TDK SAEC-02(NSA) 2 RE 2014/07/08 * 12
Chamber

SBA-02 Biconical Antenna Schwarzbeck BBA9106 91032665 RE 2013/11/24 * 12

SAT6-02 Attenuator JFW 50HF-006N - RE 2014/02/17 * 12
SCC-B1/B3/B |Coaxial Cable &RF Fujikura/Fujikura/Suhn |8D2W/12DSFA/14|-/0901-270(RF |RE 2014/04/25 * 12
5/B7/B8/B13/ | Selector er/Suhner/Suhner/Su |1PE/141PE/141P Selector)

SRSE-02 hner/TOYO E/141PE/NS4906
SLA-02 Logperiodic Antenna Schwarzbeck UHALP9108A UHALP 9108-A [RE 2013/11/24 * 12

0893
KAT3-11 Attenuator JFW IND. INC. 50HF-003N - RE 2014/08/27 * 12
SCC-B2/B4/B |Coaxial Cable &RF Fujikura/Fujikura/Suhn |8D2W/12DSFA/14|-/0901-270(RF |RE 2014/04/25 * 12
6/B7/B8/B13/ | Selector er/Suhner/Suhner/Su |1PE/141PE/141P Selector)

SRSE-02 hner/TOYO E/141PE/NS4906
SAF-02 Pre Amplifier SONOMA 310N 290212 RE 2014/02/17 * 12
STR-07 Test Receiver Rohde & Schwarz ESU26 100484 RE 2014/09/03 * 12
SOS-03 Humidity Indicator A&D AD-5681 4063325 RE 2014/02/21 * 12
SJUM-14 Measure ASKUL - - RE -

SHA-02 Horn Antenna Schwarzbeck BBHA9120D 9120D-726 RE 2014/08/12 * 12
SCC-G02 Coaxial Cable Suhner SUCOFLEX 104A |46498/4A RE 2014/04/22 * 12
SAT10-05 Attenuator(above 1GHz) |Agilent 8493C-010 74864 RE 2013/11/22 * 12

SFL-18 Highpass Filter MICRO-TRONICS HPM50111 119 RE 2014/04/22 * 12

SAF-05 Pre Amplifier TOYO Corporation TPAO0118-36 1440490 RE 2013/11/22 * 12
SCC-G22 Coaxial Cable Suhner SUCOFLEX 104 |296199/4 RE 2014/05/15 * 12

The expiration date of the calibration is the end of the expired month
As for some calibrations performed after the tested dates
of an unbroken chains of calibrations

All equipment is calibrated with valid calibrations

international standards .

Test Item :

CE: Conducted emission ,
RE: Radiated emission |,
AT: Antenna terminal condcuted tests

UL Japan, Inc.

, those test equipment have been controlled by means
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. Each measurement data is traceable to the national or
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Test report No.: 10499187S-G

- _ . ___________________________________________________________|
APPENDIX 2

Test Instruments

EMS test equipment

Control No. Instrument Manufacturer Model No Serial No Test Item |Calibration Date *
Interval(month)
SCC-A12/A13 | Coaxial Cable &RF Suhner/Suhner/TOYO |RG223U/141PE/N|-/0901-269( |CE 2014/04/25 * 12
/SRSE-01 Selector S4906
RF Selector)
SLS-01 LISN Rohde & Schwarz ENV216 100511 CE 2014/02/14 * 12
SAT3-06 Attenuator JFW 50HF-003N - CE 2014/02/17 * 12
S0S-02 Humidity Indicator A&D AD-5681 4063343 CE 2014/03/07 * 12
STR-01 Test Receiver Rohde & Schwarz ESU40 100093 CE 2013/11/20 * 12
SJM-13 Measure ASKUL - - CE -

The expiration date of the calibration is the end of the expired month

As for some calibrations performed after the tested dates , those test equipment have been controlled by means
of an unbroken chains of calibrations

All equipment is calibrated with valid calibrations
international standards .

Test Item :

. Each measurement data is traceable to the national or

CE: Conducted emission

UL Japan, Inc. Page :
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