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7-2 Shintoshin, Chuo-ku, Saitama-shi, Saitama, 330-0081 Japan

SECTION 1: Customer information
Company Name Clarion Co., Ltd.
Address
Telephone Number +81-48-601-3602

Facsimile Number

Contact Person

+81-48-601-3802
Matsuhiro Hirano

SECTION 2: Equipment under test (E.U.T.)
2.1 Identification of E.U.T.
Type of Equipment Navigation Unit
Model Number QY-5092
Serial Number Refer to Section 4.2
Rating DC10-16V
Country of Mass-production China

Condition of EUT

Receipt Date of Sample
Modification of EUT

2.2 Product description

Engineering prototype

(Not for Sale: This sample is equivalent to mass-produced items.)
September 8§, 2014

No modification by the test lab.

Model: QY-5092 (referred to as the EUT in this report) is a Navigation Unit.

Clock frequency(ies) in the system

5.6448MHz, 6.144MHz, 8.192MHz, 12.2896MHz, 12.8MHz,

24.576MHz, 26MHz, 27MHz, 28.224MHz, 33.231MHz, 41.6MHz,

48MHz
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<Bluetooth part>
Equipment type
Frequency of operation
Bandwidth & channel spacing
Type of modulation
Antenna type
Antenna gain
Antenna connector type
Operation temperature range
ITU code

<Wireless LAN part>
Equipment type
Frequency of operation
Bandwidth & channel spacing
Type of modulation
Antenna type
Antenna gain
Antenna connector type
Operation temperature range :
ITU code :

Transceiver
2402-2480MHz

79MHz & 1MHz

GFSK, n/4DQPSK, 8DPSK
Metal Sheet

-1.11dBi

U.FL

-30 to +70 deg.C.

F1D, GI1D

Transceiver
2412-2462MHz
20MHz & SMHz
CCK, OFDM
Metal Sheet
-1.11dBi

U.FL

-30 to +70 deg.C.
G1D, DID

* For Wireless LAN part, refer to the test report: 10399701S-H-R1.

FCC 15.31 (e)

The EUT provides stable voltage (DC3.3V) constantly to the wireless transmitter regardless of input voltage.
Instead of a new battery, DC power supply was used for the test. That does not affect the test result, therefore the

EUT complies with the requirement.

FCC 15.203

The equipment and its antenna comply with the requirement since the antenna is built in the equipment and it

cannot be replaced by end users.
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SECTION 3:

Test specification, procedures & results

3.1

Test specification

Title

Test specification
FCC Part 15 Subpart C: 2014,

final revised on August 15, 2014 and effective October 14, 2014

FCC 47CFR Part15 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.

The EUT has been tested for compliance with FCC Part 15 Subpart B. Refer to the test report 10399701S-J.

3.2 Procedures & Results
Item Test Procedure Specification | Remarks |Deviation Worst Margin Results
ANSI C63.4:2009
Conducted [7. AC powerline N/A
emission conducted emission FCC15.207 i *1) i
measurements
FCC Public Notice DA
Carrier 00-705 &
frequency  [ANSI C63.4:2009 FCCI 15.247 Conducted | N/A Complied
separation  |13. Measurement of @(1)
intentional radiators
FCC Public Notice DA
00-705 &
12303(113 (dth ANSI C63.4:2009 535)15.247 Conducted | N/A -
andw 13. Measurement of a
intentional radiators
FCC Public Notice DA
Number of |00-705 &
hopping ANSI C63.4:2009 535)1(151347 Conducted | N/A  |*See data. Complied
frequency  [13. Measurement of a
intentional radiators
FCC Public Notice DA
00-705 &
Dwell time |ANSI C63.4:2009 FCCI 1:5.'.247 Conducted | N/A Complied
13. Measurement of (@)(1)(ii)
intentional radiators
FCC Public Notice DA
Maximum  [00-705 &
peak output |ANSI C63.4:2009 fbc)((‘i )15'247 Conducted | N/A Complied
power 13. Measurement of
intentional radiators
Band edge |FCC Public Notice DA 6.5dB
compliance |00-705 & Freq.: 135.200 MHz
& ANSI C63.4:2009 113250195.247 (d) Cl({gg}lait;d/ I:g; Detection: Quasi-Peak Complied
Spurious 13. Measurement of ) Polarization: Vertical
emission intentional radiators Mode: Tx 2480MHz, 3-DH5

Note: UL Japan’s Work Procedures No. 13-EM-W0420 and 13-EM-W0422
*1) The test is not applicable since the EUT has no AC mains.
*2) Radiated test was selected over 30 MHz based on section 15.247(d) and KDB 558074 D01 12.2.7.
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3.3 Addition to standard

Item Test Procedure Specification | Remarks Worst Margin Results
. ANSI C63.4:2009

Occupied 13. Measurement of

Bandwidth L . - Conducted |- -

(99%) intentional radiators,

RSS-Gen 6.6

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

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

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

ltem AT No.1 s?ic):”/SR*2 No.2 ?SC/SR No.3 ?iA)\C/SR
Radiated emission 9kHz-30MHz 3.7dB 3.7dB 3.6 dB
(Measurement distance: 3m) 30MHz-300MHz 4.8 dB 5.0dB 4.8 dB
300MHz-1GHz 5.0dB 5.0 dB 4.8 dB
1GHz-15GHz 49dB 49 dB 49dB
Radiated emission 15GHz-18GHz 5.7dB 5.6 dB 5.6 dB
(Measurement distance: 1m) 18GHz-40GHz 5.2dB 43 dB 43 dB

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

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

Antenna port conducted test

Power measurement uncertainty above 1GHz for this test was: (+) 1.5dB

Spurious emission (Conducted) measurement (below 1GHz) uncertainty for this test was: (+) 1.6dB
Spurious emission (Conducted) measurement (1G-3GHz) uncertainty for this test was: (+) 1.4dB
Spurious emission (Conducted) measurement (3G-18GHz) uncertainty for this test was: () 2.8dB
Spurious emission (Conducted) measurement (18G-26.5GHz) uncertainty for this test was: (+) 2.5dB
Bandwidth measurement uncertainty for this test was: (+) 5.4%

UL Japan, Inc.
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35 Test location
UL Japan, Inc. Shonan EMC Lab.
1-22-3, Megumigaoka, Hiratsuka-shi, Kanagawa-ken 259-1220 JAPAN
Telephone number +81 463 50 6400
Facsimile number: +81 463 50 6401
JAB Accreditation No. RTLO02610
1C . . Width x Depth x Size of referenge ground | Maximum
Registration . plane (m) / horizontal measurement
No. Height (m) conducting plane distance
Xl No.1 semi-anechoic chamber | 2973D-1 20.6 x 11.3x7.65 | 20.6 x 11.3 10m
Xl No.2 semi-anechoic chamber | 2973D-2 20.6 x 11.3x7.65 | 20.6 x 11.3 10m
[] No.3 semi-anechoic chamber | 2973D-3 12.7x7.7x5.35 12.7x7.7 Sm
[ No.4 semi-anechoic chamber | - 8.1x5.1x3.55 8.1x5.1 -
[ No.1 shielded room - 6.8x4.1x2.7 6.8x4.1 -
] No.2 shielded room - 6.8x4.1x2.7 6.8x 4.1 -
[ No.3 shielded room - 63x4.7x2.7 6.3x4.7 -
[ No.4 shielded room - 44x47x2.7 44x4.7 -
Xl No.5 shielded room - 7.8x64x2.7 7.8x 6.4 -
] No.6 shielded room - 7.8x64x2.7 7.8x 6.4 -
[ No.1 Measurement room - 255x4.1x2.5 - -

3.6 Test setup, Data of test & 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 Operating mode Tested frequency
Carrier frequency Transmitting Hopping ON (DHS5 / 3-DHY) / Inquiry, -
separation Payload: PRBS9
20dB bandwidth Transmitting Hopping OFF (DHS / 3-DHY) / Inquiry, 2402MHz, 2441MHz,
Payload: PRBS9 2480MHz
Number of hopping Transmitting Hopping ON (DHS5 / 3-DHY) / Inquiry, -
frequency Payload: PRBS9
Dwell time Transmitting (Hopping ON), Payload: PRBS9 -

- DHI, - DH3, - DH5
- 3-DHI, - 3-DH3, - 3-DH5

-Inquiry

Maximum peak
output power

Transmitting Hopping OFF , Payload: PRBS9
- DHS, - 2-DHS, - 3-DHS5

2402MHz, 2441MHz,
2480MHz

Spurious emission
(Conducted)
‘Bandedge
compliance &
Spurious emission

Transmitting (DH5 / 3-DHS), Payload: PRBS9

-Hopping OFF

Transmitting (DH5 / 3-DH5), Payload: PRBS9
-Hopping OFF

Band edge compliance:
2402MHz, 2480MHz
Spurious emission:
2402MHz, 2441MHz,
2480MHz

(Radiated)
99% occupied Transmitting (DH5 / 3-DHS), Payload: PRBS9 / Inquiry 2402MHz, 2441MHz,
bandwidth -Hopping ON 2480MHz

-Hopping OFF

*As a result of preliminary test, the formal test was performed with the above modes, which had the maximum
payload (except Dwell time test).

*Remarks: Test was not performed at AFH mode, because the decrease of number of channel (min: 20ch) at AFH
mode does not affect the output power and bandwidth of the EUT.
The carrier separation may be less than 20 dB bandwidth, therefore 125mW power limit was applied to it.

We removed 2-DH mode (2 Mb/s EDR: pi/4DQPSK) except power measurement by using 3-DH mode (3 Mb/s
EDR: 8DPSK) as a representative.

EUT has the power settings by the software as follows;

Power settings

Fixed

Software Tera

Term ver. 4.66

Justification:

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

UL Japan, Inc.
Shonan EMC Lab.

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

+81
+81

Telephone:
Facsimile:
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4.2 Configuration and peripherals

O : Terminated

24P Connector ()

+12V *1)

L]

A: EUT 4

Antenna Connector

12P Connector

24P Connector

24P Connector

8P Connector

20P Connector

20P Connector

LI I T T T L]

HDMI Connector

USB Connector

—_—
o

HDMI Connector

20

XM Connector

* Test data was taken under worse case conditions.

*1) DC power supply (Model No.: PAN35-10A) was used for DC 12V input.

UL Japan, Inc.

Shonan EMC Lab.
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Description of EUT and Auxiliary equipment
No. |[ltem Model number Serial number Manufacturer  |Remarks
A Navigation Unit QY-5092 *2) Clarion EUT
B Speaker KFC-RS160 - KENWOOD -
C Speaker KFC-RS160 - KENWOOD -
D Speaker KFC-RS160 - KENWOOD -
E Speaker KFC-RS160 - KENWOOD -
F USB Memory MF-RSU204GBK |BR00007341 ELECOM -
G GPS Antenna - 0960138000763 - -
*2) #57: Inquiry mode, #56: Other
List of cables used
No. |ltem Length(m) [Shield (Cable) Shield (Connector) |[Remarks
1 24P Connector (Gray) 2.0 Unshielded Unshielded -
2 +B, ACC, GND 1.2 Unshielded Unshielded -
3 Speaker Front Left 1.8 Unshielded Unshielded -
4 Speaker Front Right 1.8 Unshielded Unshielded -
5 Speaker Rear Left 1.8 Unshielded Unshielded -
6 Speaker Rear Right 1.8 Unshielded Unshielded -
7 Antenna Connector 0.2 Shielded Shielded -
8 Main antenna 2.0 Shielded Shielded -
9 Sub antenna 1.2 Shielded Shielded -
10 12P Connector (Gray) 2.2 Unshielded Unshielded -
11 24P Connector (Blue) 2.2 Unshielded Unshielded -
12 24P Connector (Gray) 2.2 Unshielded Unshielded -
13 8P Connector (Gray) 2.5 Unshielded Unshielded -
14 20P Connector (Gray) 2.2 Unshielded Unshielded -
15 28P Connector (Gray) 2.2 Unshielded Unshielded -
16 HDMI Connector 1.0 Shielded Shielded -
17 HDMI 1.8 Shielded Shielded -
18 USB connector 2.5 Shielded Shielded -
19 GPS connector 2.5 Shielded Shielded -
20 XM connector 2.0 Shielded Shielded -

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
+81 463 50 6400
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SECTION 5: Carrier frequency separation

Test procedure
The carrier frequency separation was measured with a spectrum analyzer connected to the antenna port.

Summary of the test results: Pass
Refer to APPENDIX 1.

SECTION 6: 20dB bandwidth & Occupied bandwidth (99%o)

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

Summary of the test results: Pass
Refer to APPENDIX 1.

SECTION 7: Number of hopping frequency

Test procedure
The Number of Hopping Frequency was measured with a spectrum analyzer connected to the antenna port.

Summary of the test results: Pass
Refer to APPENDIX 1.

SECTION 8: Dwell time

Test procedure
The Dwell time was measured with a spectrum analyzer connected to the antenna port.

Summary of the test results: Pass
Refer to APPENDIX 1.

SECTION 9: Maximum peak output power

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

Summary of the test results: Pass
Refer to APPENDIX 1.
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SECTION 10: Radiated emission

10.1 Operating environment

Test room 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 platform of nominal size, 1.0m by 1.5m, 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
EUT, including its peripherals was aligned and flushed with rear of tabletop. I/O cables that were connected to the
peripherals were bundled in center. They were folded back and for the forming a bundle 30cm to 40cm long and
were hanged at a 40cm height to the ground plane.

Photographs of the set up are shown in APPENDIX 3.

10.3  Test conditions

Frequency range 30MHz - 25GHz
EUT position Table top

104  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) / Im (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 Peak

IF Bandwidth 120kHz RBW:1MHz RBW:1MHz RBW: 100kHz
VBW:3MHz VBW:10Hz VBW: 300kHz

* When using Spectrum analyzer, the test was made with adjusting span to zero by using peak hold.
Although 00-705 accepts VBW=10Hz for AV measurements, confirmed that superfluous smoothing was not
performed.

The carrier level and noise levels were confirmed at angle of 35.5 or 39 deg. based on the product specification to
see the position of maximum noise, and the test was made at the position that has the maximum noise.

Anters Test item Carrier Spurious emission Spurious emission
polarization *1) (Below 1GHz) (Above 1GHz)
Horizontal 35.5 deg. 35.5 deg. 35.5 deg.
Vertical 35.5 deg. 35.5 deg. 35.5 deg.

*1) with spurious emissions near carrier frequency

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
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Figure 1. Antenna angle

Radiated Emission

No.1 Semi-Anechoic Chamber (Antenna angle) (Below 1GHz)

No.2 Semi-Anechoic Chamber (Antenna angle)

Radiated Emission
(Above 1GHz)

Biconical Antenna
Eﬂ Measuring Receiver

A

TurnTable

v

Measuring Distance
10m : REDLINE 0 deg.

Measuring Distance %
10m: RED LINE 0 deg.

5m/ 5t

2m/ 1t

Sm/5t

3m/3t

10.5 Band edge

'T‘
e TurnTable
® v
D : Absorbers(600mm x 600mm)
Logperiodic Antenna
No.3 Semi-Anechoic Chamber (Antenna angle) Radiated Emission
0 deg. Homn Antenna

Band edge level at 2390MHz and 2483.5MHz is 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 5™ order harmonics.

Refer to APPENDIX 1.
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SECTION 11: Spurious 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
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APPENDIX 1: Data of Radio tests
20dB Bandwidth and Carrier Frequency Separation

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date September 19, 2014
Temperature / Humidity 26deg.C , 48%RH
Engineer Akio Hayashi
Mode Tx, Bluetooth, BDR, PRBS9
Mode Freq. 20dB Carrier Limit for
Bandwidth | Frequency Carrier
Separation | Frequency
Separation
[MHZz] [MHz] [MHZz] [MHZz]
DH5 2402.0 0.960 1.000 >=0.640
DH5 2441.0 1.019 1.000 >=0.679
DH5 2480.0 1.021 1.000 >=0.681
Inquiry 2441.0 0.828 2.000 >=0.552

Limit: Two-thirds of 20dB Bandwidth or 25kHz (whichever is greater).

No limit applies to 20dB Bandwidth.

Inquiry

20dB Bandwidth

Carrier Frequency Separation

Tx, 2441MHz

Tx, 2441MHz

1 Agilent RL
Ref 107 dipl *hteen 18 dB
*Feak
Log 1
10 | ! ! | L ! |
4B/ ! ST LT S
L.
! LA 5
1y | 5 |
Laf
H1 52
Cantar 2.441 BRA @ GHz Span 2.5 HHz
shes BH 3¢ kHz WVEH 108 kHz Swaep 264 ms (1201 pts)
Cll:l:upied Bandwidth Occ BN % Pwr 49,00 ¥
% dB 2080 dB

903.2647 kHz

11.666 kHz
B28.873 kHz

Transmit Freq Error
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o Agilant RL
a Mkrl Zo0R MHz
Rof 187 4Bl #Atten 1@ JB 0.2l 48
*Peak
Log iR 1
18 A k
dB/ ! N ™
113 L}
i
il 4
L )
T i ! i T
14 I |
Lafly
sl 52 b
V3 FI
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Eity
F5ak
Swp
r 2441 BE@ GHz Span 5 MHz

25 BH 108 kiz

sifEH 306 kiz Sweep 1A ms (1281 prs)

UL Japan, Inc.
Shonan EMC Lab.

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

1 +81 463 50 6400
1 +81 463 50 6401

Telephone
Facsimile
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Test Report No  10399701S-F-R1

20dB Bandwidth and Carrier Freqguency Separation

Tx, Bluetooth, BDR, PRBS9

20dB Bandwidth

Carrier Frequency Separation

Tx, 2402MHz

Tx, 2402MHz

1 Agilant RL
Rof 1687 dBul! sAtten 19 B
*Peak
Log 1
iT] | _.
dBs - 1
[ e .
( [TEEE Span 3 MHz
sRes BH 30 kHz BN 108 kiz Sweep 3.2 ma (1201 prs)
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865.9814 kHz " -2000 9
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Tx, 2441MHz

Tx, 2441MHz
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Transmit Freq Error 19,812 kHz Center 2,441 BHE ¥ GHz Span 3 MHz
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UL Japan, Inc.
Shonan EMC Lab.

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

Facsimile 1 +81 463 50 6401
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Test Report No

10399701S-F-R1

20dB Bandwidth and Carrier Freqguency Separation

No.5 Shielded Room

Test place UL Japan, Inc. Shonan EMC Lab.
Date September 19, 2014
Temperature / Humidity 26deg.C , 48%RH
Engineer Akio Hayashi
Mode Tx, Bluetooth, EDR, PRBS9
Mode Freq. 20dB Carrier Limit for
Bandwidth | Frequency Carrier
Separation | Frequency
Separation
[MHz] [MHz] [MHz] [MHz]
3-DH5 2402.0 1.290 1.000 >=0.860
3-DH5 2441.0 1.277 1.000 >=0.852
3-DH5 2480.0 1.280 1.000 >=0.854

Limit: Two-thirds of 20dB Bandwidth or 25kHz (whichever is greater).
No limit applies to 20dB Bandwidth.

UL Japan, Inc.
Shonan EMC Lab.

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

Telephone
Facsimile

1 +81 463 50 6400
1 +81 463 50 6401
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Test Report No  10399701S-F-R1

20dB Bandwidth and Carrier Freqguency Separation

Tx, Bluetooth, EDR, PRBS9

20dB Bandwidth

Carrier Frequency Separation

Tx, 2402MHz

Tx, 2402MHz

i Agilant RL i Agilant RL
a Mirl 1683 8 MHz
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UL Japan, Inc.
Shonan EMC Lab.

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

1 +81 463 50 6400
1 +81 463 50 6401

Telephone
Facsimile
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Test Report No  10399701S-F-R1
Number of Hopping Frequency
Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date September 19, 2014
Temperature / Humidity 26deg.C , 48%RH
Engineer Akio Hayashi
Mode Tx, Bluetooth, BDR, PRBS9
Mode Number of Channel [times] Limit [times]
DH5 79 >=15

* Test was not performed at AFH mode whose number of hopping channel is 20 channels because this Bluetooth radio is in compliance
of Bluetooth Specification.

1 Agilant RL 1 Agilant RL

Rof 1687 dBul! sAtten 19 B Rof 1687 dBul! sAtten 19 B
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eRas BH 380 kHz
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DH5 (3/3)
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UL Japan, Inc.
Shonan EMC Lab.

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

Facsimile 1 +81 463 50 6401
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Test Report No  10399701S-F-R1
Number of Hopping Frequency
Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date September 19, 2014
Temperature / Humidity 26deg.C , 48%RH
Engineer Akio Hayashi
Mode Tx, Bluetooth, Inquiry
Mode Number of Channel [times] Limit [times]
Inquiry 32 >=15
Inquiry (1/3) Inquiry (2/3)
o Agilant RL o Agilant RL
Rof 187 dBpl! sAtten 1@ di Rof 187 dBpl! sAtten 1@ di
sPeak sPeak
a8/ . | | .: a8/ L. .. L 1 -E "..
| v L . f { f | .[ { J JI 1
Lafw i ] | I -1 ! | ) | Yl Lafw 1
sosap || IV I A S N 5152
V3 rCfl "l [ V3 F
AR | | | | | | | | [ AR
£y ! | £y
FTun | | | | !'v':,.w,,{l.‘,”\ sttt A M d :_Tun
Swp Swp

Srart 2409 BP@ GHz
eRas BH 380 kHz

Stop 2,438 B8R GHz Srart 2,438 AEQ GHz
Sweep 1A ms (1281 prs) eRas BH 380 kHz

Stop 2468 @00 GHz

sUEH 1 MKz sUEH 1 MKz Sweep 1A ms (1281 prs)

Inquiry (3/3)

1 Agilant RL

Rof 187 4Bl
sPeak
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Lafly

5152 | | I I 1
V3 F( A
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FTun LI A R L,
Sup | 1 | | | |
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eRas BH 380 kHz

Stop 2,498 B8R GHz

sUEH 1 MKz Sweep 1A ms (1281 prs)

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone 1 +81 463 50 6400
Facsimile : +81 463 50 6401
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Test Report No  10399701S-F-R1

Number of Hopping Frequency

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date September 19, 2014

Temperature / Humidity 26deg.C , 48%RH

Engineer Akio Hayashi

Mode Tx, Bluetooth, EDR, PRBS9

Mode

Number of Channel [times] Limit [times]

3-DH5

79 >=15

* Test was not performed at AFH mode whose number of hopping channel is 20 channels because this Bluetooth radio is in compliance
of Bluetooth Specification.

1 Agilant RL 1 Agilant RL
Rof 1687 dBul! sAtten 19 B Rof 1687 dBul! sAtten 19 B
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Log Log
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dBs dBs
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Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
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Test Report No  10399701S-F-R1

Dwell Time

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date September 19, 2014
Temperature / Humidity 26deg.C , 48%RH
Engineer Akio Hayashi
Mode Tx, Bluetooth, BDR, PRBS9
Number of transmission Length of Result Limit
Mode ina31.6 (79 Hopping x 0.4) transmission
/'12.8 (32 Hopping x 0.4) second period time [msec] | [msec] [msec]
DH1 51.0 /5.0sec. x 3l.6sec. = 323 times| 0.414 134 400
DH3 26.0 /5.0sec. x 3l.6sec. = 165times| 1.671 276 400
DHS5 17.0 /5.0sec. x 31.6sec. = 108 times| 2.920 315 400
Inquiry 101.0 /1.0sec. x 12.8sec. = 1293 times| 0.120 156 400

Sample Calculation

Result = Number of transmission x Length of transmition time

* This device complies with the Bluetooth protocol for FHSS operation, employing a pseudo random channel selection
and hopping rate to ensure that the occupancy time in N x 0.4s, where N is the number of channels being used
in the hopping sequence (20 <N < 79), is always less than 0.4s regardless of packet size (DH1, DH3 or DHS).
This is confirmed in the test report for N=79.

Tnquiry
Inquiry (1/2) Inquiry (2/2)
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58k
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UL Japan, Inc.
Shonan EMC Lab.

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

Facsimile 1 +81 463 50 6401
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Test Report No  10399701S-F-R1

Dwell time

Tx, Bluetooth, BDR, PRBS9
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Test Report No

10399701S-F-R1

Dwell Time
Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date September 19, 2014
Temperature / Humidity 26deg.C  , 48%RH
Engineer Akio Hayashi
Mode Tx, Bluetooth, EDR, PRBS9
Number of transmission Length of Result Limit
Mode ina 31.6 (79 Hopping x 0.4) second transmission
time [msec] [msec] [msec]
3-DH1 51.0 /5.0sec. x 31.6sec. = 323 times 0.429 139 400
3-DH3 26.0 /5.0sec. x 3l.6sec. = 165 times 1.680 277 400
3-DH5 17.0 /5.0sec. x 3l.6sec. = 108 times| 2.933 317 400

Sample Calculation

Result = Number of transmission x Length of transmition time

* This device complies with the Bluetooth protocol for FHSS operation, employing a pseudo random channel selection
and hopping rate to ensure that the occupancy time in N x 0.4s, where N is the number of channels being used
in the hopping sequence (20 <N < 79), is always less than 0.4s regardless of packet size (3-DH1, 3-DH3 or 3-DHS).

This is confirmed in the test report for N=79.

UL Japan, Inc.
Shonan EMC Lab.

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

Facsimile 1 +81 463 50 6401
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Test Report No  10399701S-F-R1
Tx, Bluetooth, EDR, PRBS9
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Test Report No

10399701S-F-R1

Maximum Peak Conducted Output Power

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date September 19, 2014
Temperature / Humidity 26deg.C , 48%RH
Engineer Akio Hayashi
Mode Tx, Bluetooth
(* P/IM: Power Meter with power sensor)
Freq. P/M (Peak)| Cable Atten. Result Limit Margin
Reading Loss Loss
[MHZz] [dBm] [dB] [dB] [dBm] [mW] [dBm] [mW] [dB]
DH5 2402.0 0.19 1.33 0.00 1.52 1.42 20.97 125 19.45
DH5 2441.0 0.86 1.34 0.00 2.20 1.66 20.97 125 18.77
DH5 2480.0 -0.28 1.35 0.00 1.07 1.28 20.97 125 19.90
2-DH5 2402.0 -0.48 1.33 0.00 0.85 1.22 20.97 125 20.12
2-DH5 2441.0 -0.12 1.34 0.00 1.22 1.32 20.97 125 19.75
2-DH5 2480.0 -1.37 1.35 0.00 -0.02 1.00 20.97 125 20.99
3-DH5 2402.0 -0.14 1.33 0.00 1.19 1.32 20.97 125 19.78
3-DH5 2441.0 0.36 1.34 0.00 1.70 1.48 20.97 125 19.27
3-DH5 2480.0 -0.85 1.35 0.00 0.50 1.12 20.97 125 20.47

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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10399701S-F-R1

Maximum Average Conducted Output Power (Reference)

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date September 19, 2014
Temperature / Humidity 26deg.C , 48%RH
Engineer Akio Hayashi
Mode Tx, Bluetooth
(* P/IM: Power Meter with power sensor, AV: Average)
Freq. P/M (AV) Cable Atten. Result
Reading Loss Loss
[MHZz] [dBm] [dB] [dB] [dBm] [mW]
DH5 2402.0 -0.26 1.33 0.00 1.07 1.28
DH5 2441.0 0.24 1.34 0.00 1.58 1.44
DH5 2480.0 -0.79 1.35 0.00 0.56 1.14
2-DH5 2402.0 -3.29 1.33 0.00 -1.96 0.64
2-DH5 2441.0 -3.03 1.34 0.00 -1.69 0.68
2-DH5 2480.0 -4.31 1.35 0.00 -2.96 0.51
3-DH5 2402.0 -3.36 1.33 0.00 -2.03 0.63
3-DH5 2441.0 -3.10 1.34 0.00 -1.76 0.67
3-DH5 2480.0 -4.38 1.35 0.00 -3.03 0.50

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  10399701S-F-R1

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date September 19, 2014

Temperature / Humidity 26deg.C , 48%RH

Engineer Akio Hayashi

Dwell time factor Calculation chart

Dwell time factor Calculation

Tx, Bluetooth, BDR, PRBS9

Worst 100ms 1cycle On time :
Dwell time factor =20log((2.92 x 2)/100) = -24.67dB 2.92ms

3 Agilent RL
a Mkl 292 ms
Ref 8 dBm #Atten 10 dB -1.18 dB
#Peak
Lag T
1a
dB/

ON time of some channel during 100ms: Twice
This is the worst case in hopping sequence of Bluetooth.

.
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es BH 1 MHz #UBH 3 MHz Sweep 5 ms (8001 pts)
xis

Markar  Traca Typs ¥ A finplituda
1R @ Tine 3831 pe -83.58 B
292 ns

la (&3] Time -1.18 dB

VBW (Average) setting

*Although 00-705 accepts VBW=10Hz for AV measurements, confirmed that superfluous smoothing was not performed.

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone : +81 463 50 6400
Facsimile 1 +81 463 50 6401
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Test Report No  10399701S-F-R1

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date September 19, 2014

Temperature / Humidity 26deg.C , 48%RH

Engineer Akio Hayashi

Dwell time factor Calculation chart

Dwell time factor Calculation

Tx, Bluetooth, EDR, PRBS9

Worst 100ms 1cycle On time :
Dwell time factor =20log((2.933 x 2)/100) = -24.63dB 2.933ms

3 Agilent RL
a Mkl 2.933 ms
Ref 8 dBm #Atten 10 dB .85 dB
#Peak
Lag
10 =
dB/

ON time of some channel during 100ms: Twice
This is the worst case in hopping sequence of Bluetooth.

Lafv

51 s2

Center 2.441 068 GHz Span @ Hz

es BH 1 MHz #UBH 3 MHz Sweep 5 ms (8001 pts)
xis

Markar  Traca Typs ¥ A finplituda
1R @ Tine 3813 ps -86.58 dlBn
1s @ Tine 2.933 ns 8.85 dB

VBW (Average) setting

*Although 00-705 accepts VBW=10Hz for AV measurements, confirmed that superfluous smoothing was not performed.

UL Japan, Inc.

Shonan EMC Lab.

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

Test place No.1 Semi Anechoic Chamber No.2 Semi Anechoic Chamber No.3 Semi Anechoic Chamber
Date September 19, 2014 September 21, 2014 September 23, 2014
Temperature / Humidity 24 deg.C, 50 %RH 24 deg.C, 51 %RH 24 deg.C, 54 %RH

Engineer Tatsuya Arai Wataru Kojima Shinichi Takano

Mode TX, 2402 MHz

Tx, Bluetooth, BDR

(* 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. 135.200 |QP 42.3 14.2 85 31.8 33.2 435 10.3 223 308
Hori. 576.000 [QP 37.2 18.2 7.9 32.0 31.3 46.0 14.7 100 136
Hori. 702.008 |QP 33.2 19.6 85 32.0 29.3 46.0 16.7 150 11
Hori. 2390.000 [PK 42.4 25.9 145 38.2 44.6 73.9 29.3 100 41
Hori. 2822.243 |PK 47.8 26.6 6.9 38.1 43.2 73.9 30.7 100 14
Hori. 4804.000 [PK 42.9 30.4 7.4 37.1 43.6 73.9 30.3 100 0
Hori. 7206.000 [PK 43.6 36.3 8.8 39.4 49.3 73.9 24.6 100 0
Hori. 9608.000 [PK 41.9 38.3 9.6 37.6 52.2 73.9 21.7 100 0
Hori. 12010.000 |PK 43.4 39.3 10.9 38.5 55.1 73.9 18.8 100 0
Hori. 2390.000 [AV 30.2 25.9 145 38.2 324 53.9 215 100 41
Hori. 2822.243 |AV 42.3 26.6 6.9 38.1 37.7 53.9 16.2 100 14
Hori. 4804.000 [AV 29.6 30.4 7.4 37.1 30.3 53.9 23.6 100 0
Hori. 7206.000 [AV 31.1 36.3 8.8 39.4 36.8 53.9 17.1 100 0
Hori. 9608.000 [AV 29.4 38.3 9.6 37.6 39.7 53.9 14.2 100 0
Hori. 12010.000 |AV 315 39.3 10.9 38.5 43.2 53.9 10.7 100 0
Vert. 135.200 |QP 45.4 14.2 8.5 31.8 36.3 43.5 7.2 100 297
Vert. 191.958 |QP 31.2 16.3 9.0 31.8 24.7 43.5 18.8 100 353
Vert. 270.400 |QP 321 18.1 9.6 31.8 28.0 46.0 18.0 100 91
Vert. 702.006 [QP 335 19.6 8.5 32.0 29.6 46.0 16.4 100 339
Vert. 829.190 QP 29.2 20.8 9.1 31.8 27.3 46.0 18.7 100 358
Vert. 2390.000 [PK 43.4 25.9 145 38.2 45.6 73.9 28.3 100 163
Vert. 2822.243 |PK 50.6 26.6 6.9 38.1 46.0 73.9 27.9 100 239
Vert. 4804.000 |[PK 44.0 30.4 7.4 37.1 44.7 73.9 29.2 100 222
Vert. 7206.000 [PK 43.8 36.3 8.8 39.4 49.5 73.9 244 100 0
Vert. 9608.000 [PK 42.8 38.3 9.6 37.6 53.1 73.9 20.8 100 0
Vert. 12010.000 |PK 43.6 39.3 10.9 38.5 55.3 73.9 18.6 100 0
Vert. 2390.000 [AV 31.6 25.9 145 38.2 33.8 53.9 20.1 100 163
Vert. 2822.243 |AV 47.6 26.6 6.9 38.1 43.0 53.9 10.9 100 239
Vert. 4804.000 AV 31.9 30.4 7.4 37.1 32.6 53.9 21.3 100 222
Vert. 7206.000 [AV 311 36.3 8.8 39.4 36.8 53.9 17.1 100 0
Vert. 9608.000 [AV 29.3 38.3 9.6 37.6 39.6 53.9 14.3 100 0
Vert. 12010.000 |JAV 31.4 39.3 10.9 38.5 43.1 53.9 10.8 100 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. 2402.000 [PK 83.8 25.9 145 38.2 86.0 - -|Carrier
Hori. 2400.000 [PK 36.2 25.9 145 38.2 38.4 66.0 27.6

Hori. 2557.967 |PK 36.4 26.0 14.7 38.1 39.0 66.0 27.0

Vert. 2402.000 [PK 88.7 25.9 145 38.2 90.9 - -|Carrier
Vert. 2400.000 [PK 40.5 25.9 145 38.2 42.7 70.9 28.2

Vert. 2557.967 |PK 38.0 26.0 14.7 38.1 40.6 70.9 30.3

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 320f49
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Test Report No  10399701S-F-R1
RevisedDate : November27,2014

Radiated Emission

Test place No.1 Semi Anechoic Chamber No.2 Semi Anechoic Chamber No.3 Semi Anechoic Chamber
Date September 19, 2014 September 21, 2014 September 23, 2014
Temperature / Humidity 24 deg.C, 50 %RH 24 deg.C, 51 %RH 24 deg.C, 54 %RH

Engineer Tatsuya Arai Wataru Kojima Shinichi Takano

Mode TX, 2441 MHz

Tx, Bluetooth, BDR

(* 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. 135.200 |QP 425 14.2 85 31.8 33.4 435 10.1 227 311
Hori. 249.601 |QP 335 17.1 9.5 31.8 28.3 46.0 17.7 195 178
Hori. 576.000 [QP 31.7 18.2 7.9 32.0 25.8 46.0 20.2 154 238
Hori. 702.006 [QP 32.8 19.6 85 32.0 28.9 46.0 17.1 146 15
Hori. 2822.371 |PK 48.5 26.6 6.9 38.1 43.9 73.9 30.0 100 216
Hori. 4882.000 [PK 42.1 30.7 7.5 37.0 43.3 73.9 30.6 100 198
Hori. 7323.000 [PK 43.3 36.4 8.7 39.4 49.0 73.9 24.9 100 0
Hori. 9764.000 [PK 40.6 38.3 9.8 37.5 51.2 73.9 22.7 100 0
Hori. 12205.000 |PK 43.5 39.2 10.9 38.3 55.3 73.9 18.6 100 0
Hori. 2822.371 |AV 44.4 26.6 6.9 38.1 39.8 53.9 14.1 100 216
Hori. 4882.000 [AV 30.6 30.7 7.5 37.0 31.8 53.9 221 100 198
Hori. 7323.000 [AV 31.1 36.4 8.7 39.4 36.8 53.9 17.1 100 0
Hori. 9764.000 [AV 28.3 38.3 9.8 37.5 38.9 53.9 15.0 100 0
Hori. 12205.000 |AV 30.6 39.2 10.9 38.3 42.4 53.9 115 100 0
Vert. 135.200 |QP 45.6 14.2 8.5 31.8 36.5 43.5 7.0 100 295
Vert. 191.956 |QP 31.2 16.3 9.0 31.8 24.7 43.5 18.8 100 254
Vert. 270.400 QP 33.2 18.1 9.6 31.8 29.1 46.0 16.9 100 97
Vert. 702.006 [QP 33.1 19.6 8.5 32.0 29.2 46.0 16.8 100 335
Vert. 828.751 |QP 30.7 20.8 9.1 31.8 28.8 46.0 17.2 100 355
Vert. 2822.371 |PK 51.6 26.6 6.9 38.1 47.0 73.9 26.9 100 241
Vert. 4882.000 [PK 43.8 30.7 7.5 37.0 45.0 73.9 28.9 100 246
Vert. 7323.000 [PK 43.7 36.4 8.7 39.4 49.4 73.9 24.5 100 0
Vert. 9764.000 [PK 41.5 38.3 9.8 37.5 52.1 73.9 21.8 100 0
Vert. 12205.000 |PK 43.7 39.2 10.9 38.3 55.5 73.9 18.4 100 0
Vert. 2822.371 |AV 48.8 26.6 6.9 38.1 44.2 53.9 9.7 100 241
Vert. 4882.000 [AV 325 30.7 7.5 37.0 33.7 53.9 20.2 100 246
Vert. 7323.000 [AV 31.2 36.4 8.7 39.4 36.9 53.9 17.0 100 0
Vert. 9764.000 [AV 28.4 38.3 9.8 37.5 39.0 53.9 14.9 100 0
Vert. 12205.000 |JAV 30.5 39.2 10.9 38.3 42.3 53.9 11.6 100 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] [dBuVv/m] | [dBuV/m] [dB]
Hori. 2441.000 [PK 86.5 25.9 14.6 38.2 88.8 - -|Carrier
Hori. 2570.963 |PK 35.5 26.1 14.7 38.1 38.2 68.8 30.6
Vert. 2441.000 [PK 88.8 25.9 14.6 38.2 91.1 - -|Carrier
Vert. 2570.963 |PK 35.4 26.1 14.7 38.1 38.1 71.1 33.0

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 33 0f49
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Test Report No  10399701S-F-R1
RevisedDate : November27,2014

Radiated Emission

Test place No.1 Semi Anechoic Chamber No.2 Semi Anechoic Chamber No.3 Semi Anechoic Chamber
Date September 19, 2014 September 21, 2014 September 23, 2014
Temperature / Humidity 24 deg.C, 50 %RH 24 deg.C, 51 %RH 24 deg.C, 54 %RH

Engineer Tatsuya Arai Wataru Kojima Shinichi Takano

Mode TX, 2480 MHz

Tx, Bluetooth, BDR

(* 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. 135.200 |QP 42.4 14.2 85 31.8 33.3 435 10.2 236 314
Hori. 249.601 |QP 33.7 17.1 9.5 31.8 28.5 46.0 175 188 175
Hori. 270.400 |QP 31.8 18.1 9.6 31.8 21.7 46.0 18.3 120 111
Hori. 576.000 [QP 37.1 18.2 7.9 32.0 31.2 46.0 14.8 100 140
Hori. 2483.500 [PK 43.1 25.9 14.6 38.1 45.5 73.9 28.4 164 42
Hori. 2822.347 |PK 48.5 26.6 6.9 38.1 43.9 73.9 30.0 100 201
Hori. 3989.785 |PK 48.2 28.8 6.8 37.7 46.1 73.9 27.8 100 157
Hori. 4960.000 [PK 42.5 31.0 7.6 37.0 44.1 73.9 29.8 130 261
Hori. 7440.000 |PK 41.6 36.5 8.8 39.4 47.5 73.9 26.4 100 0
Hori. 9920.000 [PK 39.1 38.4 9.9 37.5 49.9 73.9 24.0 100 0
Hori. 12400.000 |PK 40.3 39.1 11.0 38.2 52.2 73.9 21.7 100 0
Hori. 2483.500 [AV 31.7 25.9 14.6 38.1 34.1 53.9 19.8 164 42
Hori. 2822.347 |AV 44.0 26.6 6.9 38.1 39.4 53.9 14.5 100 201
Hori. 3989.785 |[AV 32.0 28.8 6.8 37.7 29.9 53.9 24.0 100 157
Hori. 4960.000 [AV 30.4 31.0 7.6 37.0 32.0 53.9 21.9 130 261
Hori. 7440.000 AV 29.9 36.5 8.8 39.4 35.8 53.9 18.1 100 0
Hori. 9920.000 [AV 27.6 38.4 9.9 37.5 38.4 53.9 15.5 100 0
Hori. 12400.000 |AV 28.1 39.1 11.0 38.2 40.0 53.9 13.9 100 0
Vert. 135.200 |QP 46.0 14.2 8.5 31.8 36.9 43.5 6.6 100 290
Vert. 191.962 |QP 31.1 16.3 9.0 31.8 24.6 43.5 18.9 100 258
Vert. 702.007 |QP 32.8 19.6 8.5 32.0 28.9 46.0 17.1 100 342
Vert. 2483.500 |PK 42.8 25.9 14.6 38.1 45.2 73.9 28.7 100 219
Vert. 2822.347 |PK 52.1 26.6 6.9 38.1 47.5 73.9 26.4 100 237
Vert. 3989.785 |PK 45.8 28.8 6.8 37.7 43.7 73.9 30.2 100 190
Vert. 4960.000 [PK 43.6 31.0 7.6 37.0 45.2 73.9 28.7 100 252
Vert. 7440.000 [PK 42.8 36.5 8.8 39.4 48.7 73.9 25.2 100 0
Vert. 9920.000 [PK 40.4 38.4 9.9 37.5 51.2 73.9 22.7 100 0
Vert. 12400.000 |PK 40.5 39.1 11.0 38.2 52.4 73.9 21.5 100 0
Vert. 2483.500 [AV 31.6 25.9 14.6 38.1 34.0 53.9 19.9 100 219
Vert. 2822.347 |AV 49.4 26.6 6.9 38.1 44.8 53.9 9.1 100 237
Vert. 3989.785 |AV 30.5 28.8 6.8 37.7 28.4 53.9 25.5 100 190
Vert. 4960.000 [AV 31.5 31.0 7.6 37.0 33.1 53.9 20.8 100 252
Vert. 7440.000 [AV 29.2 36.5 8.8 39.4 35.1 53.9 18.8 100 0
Vert. 9920.000 [AV 26.6 38.4 9.9 37.5 37.4 53.9 16.5 100 0
Vert. 12400.000 |JAV 27.4 39.1 11.0 38.2 39.3 53.9 14.6 100 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 34 0f49
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Test Report No  10399701S-F-R1
RevisedDate : November27,2014

Radiated Emission

Test place No.1 Semi Anechoic Chamber No.2 Semi Anechoic Chamber No.3 Semi Anechoic Chamber
Date September 19, 2014 September 21, 2014 September 23, 2014
Temperature / Humidity 24 deg.C, 50 %RH 24 deg.C, 51 %RH 24 deg.C, 54 %RH

Engineer Tatsuya Arai Wataru Kojima Shinichi Takano

Mode TX, 2402 MHz

Tx, Bluetooth, EDR

(* 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. 135.200 |QP 42.2 14.2 85 31.8 33.1 435 10.4 231 305
Hori. 249.603 |QP 33.8 17.1 9.5 31.8 28.6 46.0 17.4 192 177
Hori. 448.000 [QP 38.7 16.7 7.2 31.9 30.7 46.0 15.3 100 157
Hori. 576.001 |QP 37.6 18.2 7.9 32.0 31.7 46.0 14.3 100 130
Hori. 702.006 [QP 32.9 19.6 85 32.0 29.0 46.0 17.0 146 15
Hori. 2390.000 [PK 42.9 25.9 145 38.2 45.1 73.9 28.8 233 41
Hori. 2822.335 |PK 48.3 26.6 6.9 38.1 43.7 73.9 30.2 100 202
Hori. 3990.055 |[PK 49.6 28.8 6.8 37.7 47.5 73.9 26.4 100 162
Hori. 4804.000 [PK 41.5 30.4 7.4 37.1 42.2 73.9 31.7 100 0
Hori. 7206.000 [PK 44.4 36.3 8.8 39.4 50.1 73.9 23.8 100 0
Hori. 9608.000 [PK 41.4 38.3 9.6 37.6 51.7 73.9 22.2 100 0
Hori. 12010.000 |PK 44.0 39.3 10.9 38.5 55.7 73.9 18.2 100 0
Hori. 2390.000 [AV 31.4 25.9 145 38.2 33.6 53.9 20.3 233 41
Hori. 2822.335 |[AV 44.6 26.6 6.9 38.1 40.0 53.9 13.9 100 202
Hori. 3990.055 [AV 35.1 28.8 6.8 37.7 33.0 53.9 20.9 100 162
Hori. 4804.000 [AV 30.9 30.4 7.4 37.1 31.6 53.9 22.3 100 0
Hori. 7206.000 [AV 32.3 36.3 8.8 39.4 38.0 53.9 15.9 100 0
Hori. 9608.000 [AV 30.4 38.3 9.6 37.6 40.7 53.9 13.2 100 0
Hori. 12010.000 |AV 325 39.3 10.9 38.5 44.2 53.9 9.7 100 0
Vert. 135.200 |QP 45.9 14.2 8.5 31.8 36.8 43.5 6.7 100 302
Vert. 270.400 |QP 33.3 18.1 9.6 31.8 29.2 46.0 16.8 100 100
Vert. 702.007 |QP 33.1 19.6 8.5 32.0 29.2 46.0 16.8 100 354
Vert. 2390.000 [PK 43.1 25.9 145 38.2 45.3 73.9 28.6 100 169
Vert. 2822.335 |PK 51.5 26.6 6.9 38.1 46.9 73.9 27.0 100 240
Vert. 3990.055 |[PK 47.1 28.8 6.8 37.7 45.0 73.9 28.9 100 190
Vert. 4804.000 [PK 41.9 30.4 7.4 37.1 42.6 73.9 31.3 100 223
Vert. 7206.000 [PK 43.1 36.3 8.8 39.4 48.8 73.9 25.1 100 0
Vert. 9608.000 [PK 41.4 38.3 9.6 37.6 51.7 73.9 22.2 100 0
Vert. 12010.000 |PK 43.7 39.3 10.9 38.5 55.4 73.9 18.5 100 0
Vert. 2390.000 [AV 31.4 25.9 145 38.2 33.6 53.9 20.3 100 169
Vert. 2822.335 |[AV 48.7 26.6 6.9 38.1 44.1 53.9 9.8 100 240
Vert. 3990.055 [AV 33.2 28.8 6.8 37.7 31.1 53.9 22.8 100 190
Vert. 4804.000 [AV 31.0 30.4 7.4 37.1 31.7 53.9 22.2 100 223
Vert. 7206.000 [AV 32.3 36.3 8.8 39.4 38.0 53.9 15.9 100 0
Vert. 9608.000 [AV 30.3 38.3 9.6 37.6 40.6 53.9 13.3 100 0
Vert. 12010.000 |JAV 32.6 39.3 10.9 38.5 44.3 53.9 9.6 100 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] [dBuVv/m] | [dBuV/m] [dB]
Hori. 2402.000 [PK 86.0 25.9 145 38.2 88.2 - -|Carrier
Hori. 2400.000 [PK 38.3 25.9 145 38.2 40.5 68.2 271.7
Vert. 2402.000 [PK 86.6 25.9 14.5 38.2 88.8 - -|Carrier
Vert. 2400.000 |PK 37.8 25.9 14.5 38.2 40.0 68.8 28.8

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 350f49
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Test Report No  10399701S-F-R1
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Radiated Emission

Test place No.1 Semi Anechoic Chamber No.2 Semi Anechoic Chamber No.3 Semi Anechoic Chamber
Date September 19, 2014 September 21, 2014 September 23, 2014
Temperature / Humidity 24 deg.C, 50 %RH 24 deg.C, 51 %RH 24 deg.C, 54 %RH

Engineer Tatsuya Arai Wataru Kojima Shinichi Takano

Mode TX, 2441 MHz

Tx, Bluetooth, EDR

(* 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. 135.200 |QP 42.3 14.2 85 31.8 33.2 435 10.3 229 304
Hori. 448.000 [QP 38.4 16.7 7.2 31.9 30.4 46.0 15.6 100 155
Hori. 576.000 [QP 37.7 18.2 7.9 32.0 31.8 46.0 14.2 100 142
Hori. 702.006 [QP 34.3 19.6 85 32.0 30.4 46.0 15.6 142 12
Hori. 2822.345 |PK 48.3 26.6 6.9 38.1 43.7 73.9 30.2 100 200
Hori. 4882.000 [PK 41.8 30.7 7.5 37.0 43.0 73.9 30.9 100 0
Hori. 7323.000 [PK 43.9 36.4 8.7 39.4 49.6 73.9 24.3 100 0
Hori. 9764.000 [PK 41.0 38.3 9.8 37.5 51.6 73.9 22.3 100 0
Hori. 12205.000 |PK 43.1 39.2 10.9 38.3 54.9 73.9 19.0 100 0
Hori. 2822.345 |AV 43.7 26.6 6.9 38.1 39.1 53.9 14.8 100 200
Hori. 4882.000 [AV 30.9 30.7 7.5 37.0 321 53.9 21.8 100 0
Hori. 7323.000 [AV 31.9 36.4 8.7 39.4 37.6 53.9 16.3 100 0
Hori. 9764.000 [AV 28.8 38.3 9.8 37.5 39.4 53.9 14.5 100 0
Hori. 12205.000 |AV 31.1 39.2 10.9 38.3 42.9 53.9 11.0 100 0
Vert. 135.200 |QP 46.0 14.2 8.5 31.8 36.9 43.5 6.6 100 312
Vert. 191.966 |QP 30.5 16.3 9.0 31.8 24.0 43.5 19.5 100 256
Vert. 270.400 QP 33.3 18.1 9.6 31.8 29.2 46.0 16.8 100 99
Vert. 702.005 |QP 35.4 19.6 8.5 32.0 31.5 46.0 145 100 350
Vert. 2822.345 |PK 51.3 26.6 6.9 38.1 46.7 73.9 271.2 100 239
Vert. 4882.000 [PK 42.1 30.7 7.5 37.0 43.3 73.9 30.6 100 245
Vert. 7323.000 [PK 43.8 36.4 8.7 39.4 49.5 73.9 244 100 0
Vert. 9764.000 [PK 41.3 38.3 9.8 37.5 51.9 73.9 22.0 100 0
Vert. 12205.000 |PK 44.6 39.2 10.9 38.3 56.4 73.9 175 100 0
Vert. 2822.345 |AV 48.3 26.6 6.9 38.1 43.7 53.9 10.2 100 239
Vert. 4882.000 [AV 31.4 30.7 7.5 37.0 32.6 53.9 21.3 100 245
Vert. 7323.000 [AV 32.8 36.4 8.7 39.4 38.5 53.9 15.4 100 0
Vert. 9764.000 [AV 30.0 38.3 9.8 37.5 40.6 53.9 13.3 100 0
Vert. 12205.000 |JAV 31.1 39.2 10.9 38.3 42.9 53.9 11.0 100 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 36 0f49
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Test Report No  10399701S-F-R1
RevisedDate : November27,2014

Radiated Emission

Test place No.1 Semi Anechoic Chamber No.2 Semi Anechoic Chamber No.3 Semi Anechoic Chamber
Date September 19, 2014 September 21, 2014 September 23, 2014
Temperature / Humidity 24 deg.C, 50 %RH 24 deg.C, 51 %RH 24 deg.C, 54 %RH

Engineer Tatsuya Arai Wataru Kojima Shinichi Takano

Mode TX, 2480 MHz

Tx, Bluetooth, EDR

(* 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. 135.200 |QP 42.9 14.2 85 31.8 33.8 435 9.7 230 309
Hori. 249.599 |QP 34.9 17.1 9.5 31.8 29.7 46.0 16.3 193 178
Hori. 576.000 [QP 38.1 18.2 7.9 32.0 32.2 46.0 13.8 100 136
Hori. 702.006 [QP 34.3 19.6 85 32.0 30.4 46.0 15.6 152 12
Hori. 2483.500 [PK 43.0 25.9 14.6 38.1 45.4 73.9 28.5 192 45
Hori. 2822.338 |PK 48.1 26.6 6.9 38.1 43.5 73.9 30.4 100 202
Hori. 4960.000 [PK 41.0 31.0 7.6 37.0 42.6 73.9 31.3 100 0
Hori. 7440.000 [PK 44.1 36.5 8.8 39.4 50.0 73.9 23.9 100 0
Hori. 9920.000 [PK 40.0 38.4 9.9 37.5 50.8 73.9 23.1 100 0
Hori. 12400.000 |PK 41.0 39.1 11.0 38.2 52.9 73.9 21.0 100 0
Hori. 2483.500 [AV 31.8 25.9 14.6 38.1 34.2 53.9 19.7 192 45
Hori. 2822.338 |AV 43.3 26.6 6.9 38.1 38.7 53.9 15.2 100 202
Hori. 4960.000 [AV 30.8 31.0 7.6 37.0 324 53.9 21.5 100 0
Hori. 7440.000 [AV 31.4 36.5 8.8 39.4 37.3 53.9 16.6 100 0
Hori. 9920.000 [AV 28.5 38.4 9.9 37.5 39.3 53.9 14.6 100 0
Hori. 12400.000 |AV 29.0 39.1 11.0 38.2 40.9 53.9 13.0 100 0
Vert. 135.200 |QP 46.1 14.2 8.5 31.8 37.0 43.5 6.5 100 298
Vert. 270.400 QP 34.6 18.1 9.6 31.8 30.5 46.0 15.5 100 101
Vert. 609.727 |QP 32.7 18.7 8.1 321 274 46.0 18.6 100 168
Vert. 702.004 |QP 35.2 19.6 8.5 32.0 31.3 46.0 14.7 100 350
Vert. 2483.500 [PK 42.2 25.9 14.6 38.1 44.6 73.9 29.3 100 171
Vert. 2822.338 |PK 50.5 26.6 6.9 38.1 45.9 73.9 28.0 100 0
Vert. 4960.000 [PK 42.3 31.0 7.6 37.0 43.9 73.9 30.0 100 250
Vert. 7440.000 |PK 42.5 36.5 8.8 39.4 48.4 73.9 25.5 100 0
Vert. 9920.000 [PK 39.7 38.4 9.9 37.5 50.5 73.9 234 100 0
Vert. 12400.000 |PK 40.1 39.1 11.0 38.2 52.0 73.9 21.9 100 0
Vert. 2483.500 [AV 31.3 25.9 14.6 38.1 33.7 53.9 20.2 100 171
Vert. 2822.338 |AV 47.6 26.6 6.9 38.1 43.0 53.9 10.9 100 0
Vert. 4960.000 [AV 30.9 31.0 7.6 37.0 32.5 53.9 21.4 100 250
Vert. 7440.000 [AV 31.5 36.5 8.8 39.4 37.4 53.9 16.5 100 0
Vert. 9920.000 [AV 28.6 38.4 9.9 37.5 39.4 53.9 145 100 0
Vert. 12400.000 |JAV 29.0 39.1 11.0 38.2 40.9 53.9 13.0 100 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 37 0f 49
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Test Report No  10399701S-F-R1

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date September 19, 2014

Temperature / Humidity 26deg.C , 48%RH

Engineer Akio Hayashi

Spurious emission (Conducted)
Tx, Bluetooth, BDR, PRBS9

Tx, 2402MHz (below 30MHz)

9kHz - 150kHz 150kHz - 30MHz

= Agllant RL = Agllant RL
Ref 87 dBpl wHtten 28 dE Rof 97 dBpl wHtten 28 dE
*Paak *Paak
15 15
dB/ dB/
1] 1]
771 | 771
dEpV dEpt
LaRAy | Lafy
) | )
V3 FI V3 FI

AR AR
£ o ib il | I | I | | | £0F Fhotiried i I I I I | I |
fsak | i*-'uk"l il ik b Bt el " FTun AL g g A R s oA, bt i gt s
FET et "-".ﬂ“"l' -nrl'."u'1ﬁ| ," |'l|i~"yr "'«\‘.T"iT"\'H ‘y’.l‘\’\'fi_"f)"kfl?‘-‘»'f,".ﬂ'_'“.'f.".l_\""\'lrﬂ 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 2482 15/ 5 GHz
Ref 107 dEpl! aHtten 28 JB 4718 dBpl
sPeak
Log
10 1 ! L et
dB

e

]

771
dEpV
LaAy e
b N S
P o
£0f);
F5ak
Swp

Center 2402 B9 8 GHz Span 3 HHz
®Res BH 180 kHz W 308 kHz Sweep LA ms (1201 pis)

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone 1 +81 463 50 6400
Facsimile : +81 463 50 6401
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Test Report No  10399701S-F-R1

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date September 19, 2014

Temperature / Humidity 26deg.C , 48%RH

Engineer Akio Hayashi

Spurious emission (Conducted)
Tx, Bluetooth, BDR, PRBS9

Tx, 2441MHz (below 30MHz)

9kHz - 150kHz 150kHz - 30MHz

¥ Aglent RL ¥ Aglent RL
Rof §7 dinl Witten 20 dB Rof 97 dinl Witten 20 dB
sPeak sPeak
Log Log
10 10
dB/ dB/
ol ol
77.4 | 77.4
dEpV dEpV
LaRAy | LaRAy
51 32 | 51 32
V3 FC VE L

AR | | | | | | AR | | | | | |
£ F T 1) I | | Al ey | | I
resak MYV Wit WA dde i bl L . ETun g LT VETUT NRCAPRT T RTSRONS S JRAPY AUt NTOSE Y HT USRS
FET WAl """"\"'H"!T‘ "l'.k'r"ﬂ’,*"ﬂi!'lﬂ},“-‘-‘,’,\‘.“?ﬁ‘[Lﬁ_‘r\l.'i'q"l.ﬁp‘,'.,'-.‘.'.rl'Mr‘u‘ Sup [ [ ‘ [ [ [
Srart SHR kHz Srart 158 kHz

sRes W 18 kHz SUEH 38 kHZ Swesp 2853

sRes W 208 Hz K 628 Hz

Carrier, 20dBc Limit

W Agllant RL
Mirl 2448 9497 5 Gliz
Rof 1687 dEpl aHtten 28 JB 47.41 dBp\
sFeak

i I | I [ S

1
dB

1]
774 | |
dEpl! -~ _

Laftv i P = I | | (S
stosel

V3 FC

£if)
F5ak
SHp

Conter 2441 B9 8 GHz Span 3 HHz
®Res BH 180 kHz W 308 kHz Sweep LA ms (1201 pis)

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone 1 +81 463 50 6400
Facsimile : +81 463 50 6401
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Test Report No  10399701S-F-R1

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date September 19, 2014

Temperature / Humidity 26deg.C , 48%RH

Engineer Akio Hayashi

Spurious emission (Conducted)
Tx, Bluetooth, BDR, PRBS9

Tx, 2480MHz (below 30MHz)

9kHz - 150kHz 150kHz - 30MHz
¥ Aglent RL ¥ Aglent RL

Ref 87 dBpl aHtten 28 JB Rof 97 dBpl aHtten 28 JB
*Peak *Peak
Log Log
1 i i i i T i T i T 1
dB dB
o ol
763 | | | | | | 763
dipl dEpl!
Lafy | | | | | | LaAv
5152 | | | | | | | | | 5152
e e

AR L' | 1 I | | | AR | 1 I | | |
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Fesal -'I":‘_'u"rr‘l-\ T TN il b o ™ ) ) n ETun PO Tt T g by b i A ke
| ] = !l Gl |ﬂ‘Jﬁl'*'r-1rr'|}\_’l’J. 1 -'!;h::c\' ||-I-'I.“.'1'J'.,I'||¢ I'I‘._1|'||‘!II|’1-'|1"!IJ |1I“]|,lp||',\-'\;:llb.1 SHp | | | | | |
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 2479 %57 5 GHz
Ref 107 dEpl! aHtten 28 JB 9635 dBpl
sPeak
Log
10 t + - — ==
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.

1]
70,3
dEpV
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b T
e
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Conter 2450 B9 8@ GHz Span 3 HHz
®Res BH 180 kHz W 308 kHz Sweep LA ms (1201 pis)

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone 1 +81 463 50 6400
Facsimile : +81 463 50 6401
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Test Report No  10399701S-F-R1

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date September 19, 2014

Temperature / Humidity 26deg.C , 48%RH

Engineer Akio Hayashi

Spurious emission (Conducted)
Tx, Bluetooth, EDR, PRBS9

Tx, 2402MHz (below 30MHz)

9kHz - 150kHz 150kHz - 30MHz

¥ Aglent RL ¥ Aglent RL
Ref 87 dBpl wHtten 28 dE Rof 97 dBpl wHtten 28 dE
*Peak wPeak
Log Log
1a I T T I T I T I T 1a
dB/ dB/
1] 1]
745 | | | | | | 745
dipl dEpV
Lafy | | | | | | Lafy
s %2 | | | | | | | | | s %2
e e

AR | 1 I | | | AR | 1 I | | |
£ o i i 1 £ [Taralpns npy — I I
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FrT TRty s el ST ."-H‘.‘ﬁ"'-'i'r*"l"-"k’f-|li,‘.-|r.¢'.'~{n\-\.’-r.}",-ﬂ‘_"|!u‘,'» Sup I I ‘ I I I
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 2482 158 8 Gliz

Ref 107 dEpl! aHtten 28 JB 94.59 dBpl
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Center 2402 B9 8 GHz Span 3 HHz
®Res BH 180 kHz W 308 kHz Sweep LA ms (1201 pis)

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone 1 +81 463 50 6400
Facsimile : +81 463 50 6401
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Test Report No  10399701S-F-R1

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date September 19, 2014

Temperature / Humidity 26deg.C , 48%RH

Engineer Akio Hayashi

Spurious emission (Conducted)
Tx, Bluetooth, EDR, PRBS9

Tx, 2441MHz (below 30MHz)

9kHz - 150kHz 150kHz - 30MHz
= Agllant RL = Agllant RL

Ref 87 dBpl wHtten 28 dE Rof 97 dBpl wHtten 28 dE
*Peak sPeak
i i : : i
dB/ dB/
1] 1]
T4B | | | | | | T4B
dEpV dEpV
Lafy | | | | | | Lafy
s %2 | | | | | | | | | s %2
VE L VE L

AR AR
£if) r|il, T Al I | I | | | | LILE Il N R I l I | | |
Fesak [P Mt il it Lot dhy b 4 Wi " , FTun A AL o i Al et b il
FET .L‘ o '\”IJ""M"“‘ 1 W Wi I.'_"cl-- i‘.”.'vrﬁ".'.l\'l_}h‘ll: 1,:J‘i.'r|11'|r'|,'\‘!jll|'”'ﬂI.}-I'H\ilw,f SHp | | | | | |
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 2448 317 5 GHz
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Conter 2441 B9 8 GHz Span 3 HHz
®Res BH 180 kHz W 308 kHz Sweep LA ms (1201 pis)

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone 1 +81 463 50 6400
Facsimile : +81 463 50 6401
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Test Report No  10399701S-F-R1

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date September 19, 2014

Temperature / Humidity 26deg.C , 48%RH

Engineer Akio Hayashi

Spurious emission (Conducted)
Tx, Bluetooth, EDR, PRBS9

Tx, 2480MHz (below 30MHz)

9kHz - 150kHz 150kHz - 30MHz

¥ Agllant RL ¥ Agllant RL
Rof 87 dBuV aHtten 28 JB Rof 87 dBuV aHtten 28 JB
sPeak sPeak
Lng Lng
1 I T T I T I T I I 1
dB dB
o ol
736 | | | | | | 736
dEp dBp
Lafy | | | | | | LaAv
5152 | | | | | | | | | 5152
e e
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Telephone 1 +81 463 50 6400
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Test Report No  10399701S-F-R1
Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date September 19, 2014
Temperature / Humidity 26deg.C , 48%RH
Engineer Kenichi Adachi
Spurious emission (Conducted)
Band Edge compliance
Tx, Bluetooth, BDR, PRBS9
Tx, 2402MHz Tx, 2480MHz
= Agllant RL = Agllant RL

Ref 187 dBpl! wHtten 28 dE
*Peak

Mkrd 2,398 @88 Gliz

37.73 dEpV Ref 187 dBpl!
*Peak

Mkre 2.483 588 Gliz

aHtten 28 JB 37.83 dBeV

Rof 1687 dEpl wHtten 10 G
Peak

Mkrd 2,398 @88 Gliz

3114 diwd Rof 1687 dEpl
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1 1
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| et
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) )
Seart 2334 ARG GHr Stop 2484 @8R GHz Seart 2.474 ARG CHr Stop 2.494 @8R GHz
#Res BH 300 kHz *UEH 1 MH: Sweep 104wy (1201 pts) #Res BH 300 kHz *UEH 1 MH: Sweep 104wy (1201 pts)
Farkar  Trace Tvos X Flerg Auplituds Farkar  Trace ¥ow Auplituds
1 (53] Fraq 2.402 167 BHz 47,43 dByl 1 &3] Fraq 6. 48 dByl
2 (3] Fraq 2,400 BAA BHr 40.41 dBypl 2 (&3] Fraq 37.83 dByl
3 3 Frug 2,399 BUY GHz 31,73 dBul
Tx, Bluetooth, BDR, PRBS9
Hopping On (Low) Hopping On (High)
¥ Aglant RL ¥ Aglant RL

Mkre 2.483 588 Gliz

aAtten 19 dB 3232 dEwV

sPeak 1 sPeak
Log ™, Log Y 7
1 | 1a TR RT
4B/ / 4B/ )
J
ol ol
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dEwY ot oA P dEwY
LaAv I Lafy
by W7 by W7
Seart 2384 BO@ CHz Stop 2484 @R GHz Seart 2,474 BO@ CHz Stop 2494 @R GHz
Ry BH 3900 kHz *UEH 1 MHz Sreep 104 ms (1201 ps) Ry BH 3900 kHz *UEH 1 MHz Sreep 104 ms (1201 ps)
Markar  Trace Tepe Fimplituda Markar  Trace Tvos X A Fimplituda

1 (53] Frag 6.8 dByl 1 (53] Frag 2 B17 BHz 6,26 dByl

2 (3] Frag 2 z 43.ES dByl 2 (3] Frag 2,483 EAA BHz dl

3 (£ ] Freg 2,399 e GHz 21,14 dEud

UL Japan, Inc.
Shonan EMC Lab.

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

1 +81 463 50 6400
1 +81 463 50 6401

Telephone
Facsimile
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Test Report No  10399701S-F-R1

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date September 19, 2014

Temperature / Humidity 26deg.C , 48%RH

Engineer Akio Hayashi

Spurious emission (Conducted)

Band Edge compliance

Tx, Bluetooth, EDR, PRBS9
Tx, 2402MHz Tx, 2480MHz
¥ Aglent RL ¥ Aglent RL
Mir 2,398 980 Gliz Mkr2 2.483 500 Gliz
Rof 107 dEnl whitten 28 dB 39.45 dBwll Rof 107 dEnl whitten 28 dB 39.78 dbwll
sPaak [ *Peak N
Log | | ‘ | i [ Log | e
10 | | | | | . 10 | Y
o2/ | | | | | [ dB/ R
I o !
1] ) S 1]
s [ - 3 I —F 77 7 )
B e (TR (RN SERTPCIC YT TR PR Ll | dBply o 3 4l [N I SPPTERE SR PR RS P R
Laftv | | | | | | Laftv
52 | | ‘ | | | 52
Seart 2384 AE@ CHrz Stop 2484 @R GHz Seart 2474 BE@ GHrz Stop 2494 @R GHz
e WEH 1 Mz e 104 ms (1201 ps) e WEH 1 Mz e 104 ms (1201 ps)
Farkar Trace Tyoa X R Amplituda Farkar Trace Tyos X R Amplituda
1 &3] Fraq 2,487 15A BHz G4.59 dBpl 1 &3] Fraq . B17 BHz 43.74 dBpl
2 (&3 Fraq 2,400 ARA BHr 47 ARyl 2 (&3] Fraq EAR BHr 30.78 dBpl
3 3 Frug 2396 BHY GHz 39.45 dBul
Tx, Bluetooth, EDR, PRBS9
Hopping On (Low) Hopping On (High)
¥ Aglent RL ¥ Aglent RL
Mird 2,390 0 Gliz Mkr2 2.483 500 Gliz
Rof 107 dEnl whitten 18 6B 30.26 dBwll Rof 107 dEnl whitten 18 6B 30,11 dBwl
sPaak N *Peak 5
| | | | | | | & | | | |
1?59 | | ‘ . . | R 1%9 Wﬁx.l,:.._, v e
dE | | dE !
4 ! LS
2 oA ol ;
747 # 734 I
dEwl PN SRV S TR P A | dEwl ™ U T i ,.“.L.. Pttt A o]
Lafy | | | | LaAy 1 T
52 | | ‘ | | | 52
Seart 2384 BO@ CHz Stop 2484 @R GHz Seart 2,474 BO@ CHz Stop 2494 @R GHz
e WEH 1 Mz e 104 ms (1201 ps) e WEH 1 Mz e 104 ms (1201 ps)
Farkar Trace Tyoa X R Amplituda Farkar Trace Tyos X R fmplituda
1 &3] Fraq 2,487 15A BHz G474 dBpl 1 &3] Fraq 2. AR7 BHr 43.84 dBpl
2 (&3 Fraq 2,400 ARA BHr 48 ARyl 2 (&3] Fraq 2.4A3 CAA BHr 3011 dBpl
3 3 Frug 2396 BHY GHz 3026 dBul
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Telephone 1 +81 463 50 6400
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Test place

Date

Temperature / Humidity
Engineer

UL Japan, Inc. Shonan EMC Lab.

September 19, 2014
26deg.C , 48%RH
Akio Hayashi

Test Report No

No.5 Shielded Room

10399701S-F-R1

99% Occupied Bandwidth

Tx, Bluetooth, BDR, PRBS9

Tx, 2402MHz

TX, 2441MHz

Occupied Bandwidth

Oce BH % Pur

880.1141 kHz

Occupied Bandwidth
862.5626 kHz

.08 X
w dB -20eh di

Transmit Freq Error 13,/

¢ Agllent RL ¥ Agllent RL
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Oce BH % Pur .08 X

w dB -20eh di

Occupied Bandwidth

Transmit Freq Error
# dB Bandwidth

864.9764 kHz

% dB -20.00 A8 78.4748 MH=z

Transmit Freq Error
# dB Bandwidth

Transmit Freq Error 4612 [z i
» dB Bandwidth 19 kHz® » dB Bandwidth #4003 kHz®
Tx, 2480MHz Tx, Hopping On
¢ Agilent RL % Agllent RL
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Log | Log P-“ - -+ i e e i
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Yy o . Yy
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|
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Center 7450 BA@ @ Gz Span 3 MHz Center 2441 B8 GHz Span 16@ MHz
#Res BH 30 kHz B 108 kHz Sweep 1BBE ms (1281 prs)h #Res BH 1 HHz fUEH 3 MHz Sweep 104 ws (1201 pts)
Oce BH % Pur 9900 % Occupied Bandwidth Oce BH % Pur 9900 %
w dB -8k di

-45.187 kHz
0. 742 MHz ¥

(Reference) Tx, Inquiry

(Reference) Tx, Inquiry, Hopping

Occupied Bandwidth

Transmit Freq Error
# dB Bandwidth

Oce BH % Pur

847.5951 kHz

H.260 kHz
H0A.A40 EHz

33,00 ¥ Occupied Bandvidth

w dB -20eh di

Transmit Freq Error

-517.740
% dB Bandwidth i

#0113 MH.

77.8451 MHz

 Agllant RL  Agllant RL
Rof 1687 dEpl aAtten 19 dB Rof 1687 dEpl aAtten 19 dB
*Paak ®Samp
Lg | | | Log P ; &
1 | | | 1 i.-.::' IR RRRE ¥ RRRRIVRRE
dB | | i dB
| - it » ¢
o [l -
! || I
A ! i J| L
I v-\"'—‘). 1 S ]
Lafy Lafy 1
Ml 52 Ml 52
Center 2,441 BO& @ GHz Span 2.5 MHr Center 2.441 B8O GHr Span 16@ MHz
*Res BH 39 kHz wVEW 108 kHz Sweep 264 my (1281 prs) #Res BH 1 HHz *UBEH 3 MHz Sweep 104 ms (1201 prs)

Oce BH % Pur .08 X
w dB -0 dB

kliz

el

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

Telephone
Facsimile

1 +81 463 50 6400
1 +81 463 50 6401

46 of 49




Test Report No  10399701S-F-R1
Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date September 19, 2014
Temperature / Humidity 26deg.C , 48%RH
Engineer Akio Hayashi
99% Occupied Bandwidth
Tx, Bluetooth, EDR, PRBS9
Tx, 2402MHz TX, 2441MHz
< Agllent RL ¥ Agllent RL
Ref 167 dBpl shitten 10 6B Ref 167 dBpl shitten 10 6B
s5amp s5amp
Log 1 Log 1
18 | | | [ T o R 18 [ W, V.
dB/ | | T = dB/ T B
—)_‘-'? q\_{- -+ ¥ \\_(—
| | 1 AV
A e S NYL ¥ AN _
ey YD
LaRAy LaRAy
M1 $2] M1 $2]
Center 2487 BEQ @ GHz Span 3 MHz Center 2441 BE@ @ GHz Span 3 MHz
wRes BH 30 kHz WUEH 109 kHz Swerp L1003 ms (1201 prs) wRes BH 30 kHz WUEH 109 kHz Swerp L1003 ms (1201 prs)
Occupied Bandwidth Oce BH % Pur 9900 1 Occupied Bandwidth Oce BH % Pur 9900 1
11671 MH= w dB -8k di 1.1602 MH=z w dB -8k di
Transmit Freq Error  -5.847 kHz Transmit Freq Error  -1%.423 kliz
» dB Bandwidth 1.264 MHz% » dB Bandwidth 1267 MH=%
Tx, 2480MHz Tx, Hopping On
< Agllent RL ¥ Agllent RL
Ref 167 dBpl shitten 10 6B Ref 167 dBpl shitten 10 6B
s5amp s5amp
Log | | | | Log T e e TP T VAot Tov FYS TR Merren |
18 | | . vy 18 f | | i
dB/ | | o dB/ o l .
> “
_v"?"'ﬁh"'-h\ L T T
| W I %,
e e
LaRAy LaRAy
M1 $2] M1 $2]
Center 7450 BA@ @ Gz Span 3 MHz Center 2441 B8 GHz Span 16@ MHz
wRes BH 30 kHz WUEH 109 kHz Swerp L1003 ms (1201 prs) wRes BH 1 MHz WEH 3 MHz Smeep 104 w3 (1201 prs)
Occupied Bandwidth Oce BH % Pur 5300 1 Occupied Bandwidth Oce BH % Pur 5300 1
1.1617 MH=z % di -20.80 4B 78.5714 MHz % di -20.80 4B
Transmit Freq Error 19850 kliz Transmit Freq Error  -/%.049 kliz
» dB Bandwidth 1277 MH=% » dB Bandwidth HAG67 MHz®

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
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Test Report No  10399701S-F-R1

- _ . ___________________________________________________________|
APPENDIX 2

Test Instruments

EMI test equipment

Control No. Instrument Manufacturer Model No Serial No Test Item | Calibration Date
* Interval(month)
KSA-08 Spectrum Analyzer Agilent E4446A MY46180525 AT 2014/03/04 * 12
SAT10-11 Attenuator Weinschel Corp. 54A-10 37588 AT 2014/04/22 * 12
SCC-G13 Coaxial Cable Suhner SUCOFLEX 102 |31599/2 AT 2014/03/14 * 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
SOS-09 Humidity Indicator A&D AD-5681 4061484 AT 2014/03/07 * 12
SSA-03 Spectrum Analyzer Agilent E4448A MY48250152 RE 2014/02/03 * 12
SAF-01 Pre Amplifier SONOMA 310N 290211 RE 2014/02/17 * 12
KAT6-04 Attenuator INMET 18N-6dB - RE 2013/12/26 * 12
KAT3-09 Attenuator JFW IND. INC. 50HF-003N - RE 2014/08/27 * 12
SBA-01 Biconical Antenna Schwarzbeck BBA9106 91032664 RE 2014/10/18 * 12
SCC-A1/A3/A |Coaxial Cable &RF Fujikura/Fujikura/Suhn |8D2W/12DSFA/14|-/0901-269 (RF |RE 2014/04/25 * 12
5/A7/A8/A13/ | Selector er/Suhner/Suhner/Su |1PE/141PE/141P Selector)
SRSE-01 hner/TOYO E/141PE/NS4906
SCC-A2/A4/A |Coaxial Cable &RF Fujikura/Fujikura/Suhn |8D2W/12DSFA/14|-/0901-269 (RF |RE 2014/04/25 * 12
6/A7/A8/A13/ |Selector er/Suhner/Suhner/Su |1PE/141PE/141P Selector)
SRSE-01 hner/TOYO E/141PE/NS4906
SLA-01 Logperiodic Antenna Schwarzbeck UHALP9108A UHALP 9108-A (RE 2014/10/18 * 12
0888
SOS-01 Humidity Indicator A&D AD-5681 4062555 RE 2014/02/21 * 12
STR-01 Test Receiver Rohde & Schwarz ESU40 100093 RE 2013/11/20 * 12
SJM-13 Measure ASKUL - - RE -
SAEC-01(NSA) | Semi—Anechoic TDK SAEC-01(NSA) 1 RE 2014/07/09 * 12
Chamber
COTS-SEMI-1 |EMI Software TSJ TEPTO-DV(RE,CE, |- RE -
RFILMF)
SSG-02 Signal Generator Agilent E8257D-540 MY48051404 RE 2014/03/20 * 12
SAEC-02(NSA) | Semi—Anechoic TDK SAEC-02(NSA) 2 RE 2014/07/08 * 12
Chamber
SAF-05 Pre Amplifier TOYO Corporation TPAO0118-36 1440490 RE 2013/11/22 * 12
SCC-G02 Coaxial Cable Suhner SUCOFLEX 104A |46498/4A RE 2014/04/22 * 12
SCC-G22 Coaxial Cable Suhner SUCOFLEX 104 |296199/4 RE 2014/05/15 * 12
SHA-02 Horn Antenna Schwarzbeck BBHA9120D 9120D-726 RE 2014/08/12 * 12
SOS-03 Humidity Indicator A&D AD-5681 4063325 RE 2014/02/21 * 12
STR-07 Test Receiver Rohde & Schwarz ESU26 100484 RE 2014/09/03 * 12
SJUM-14 Measure ASKUL - - RE -
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
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-02 Spectrum Analyzer Agilent E4448A MY48250106 RE 2014/03/17 * 12
SJM-15 Measure ASKUL - - RE -
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

The expiration date of the calibration is the end of the expired month
, those test equipment have been controlled by means

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 :

RE: Radiated emission |,
AT: Antenna terminal conducted test

UL Japan, Inc.

Page :

. Each measurement data is traceable to the national or
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