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SECTION 1:

Customer information

Company Name

Address

Telephone Number
Facsimile Number
Contact Person

CASIO COMPUTER CO., LTD.

2-1, Sakaecho 3-chome, Hamura-shi, Tokyo 205-8555, Japan
+81-42-579-7282

+81-42-579-7702

Hiroaki Suzuki

SECTION 2: Equipment under test (E.U.T.)
2.1 Identification of E.U.T.
Type of Equipment Digital Camera
Model No. EX-FR200CA
Serial No. Refer to Section 4, Clause 4.2
Rating Li-ion Battery(NP-170)

DC 3.7V, 950mAh, 3.6Wh
Receipt Date of Sample February 27, 2016
Country of Mass-production Indonesia
Condition of EUT Production prototype

(Not for Sale: This sample is equivalent to mass-produced items.)
Modification of EUT No Modification by the test lab
2.2 Product Description

Model: EX-FR200CA (referred to as the EUT in this report) is a Digital Camera.

General Specification

Clock frequency(ies) in the system

Operating temperature

48 MHz and 32.768 kHz for main system

37.4 MHz for WLAN and Bluetooth Low Energy module

26 MHz for Bluetooth classic module (Bluetooth 2.1+EDR(for IC241 of CP-1
circuit board))

-5 deg. C to +40 deg. C
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Radio Specification

<WLAN + Bluetooth Low Energy module>

WLAN (IEEE802.11b/g/n-20)

Equipment Type Transceiver

Frequency of Operation 2412 MHz - 2462 MHz
Type of Modulation DSSS, OFDM
Bandwidth & Channel spacing 20 MHz & 5 MHz
Method of frequency generation Synthesizer

Power Supply (inner) DC12V/DC33V
Antenna Type Monopole Pattern Antenna
Antenna Gain -3.3dBi

Bluetooth (Ver. 4.1 Low Energy)
Equipment Type Transceiver
Frequency of Operation 2402 MHz - 2480 MHz
Type of Modulation GFSK
Bandwidth & Channel spacing 2 MHz & 2 MHz
Method of frequency generation Synthesizer

Power Supply (inner) DC12V/DC33V
Antenna Type Monopole Pattern Antenna
Antenna Gain -3.3dBi
<Bluetooth classic module>
Bluetooth (Ver. 2.1 + EDR)
Equipment Type Transceiver
Frequency of Operation 2402 MHz - 2480 MHz
Type of Modulation FHSS (GFSK, n/4DQPSK, 8DPSK)

Bandwidth & Channel spacing

| MHz & 1 MHz

Method of frequency generation

Synthesizer

Power Supply (inner)

DC12V/DC33V

Antenna Type

Monopole Pattern Antenna

Antenna Gain

+0.6dBi

*This test report applies for Bluetooth part.
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SECTION 3:

Test specification, procedures & results

3.1 Test Specification

Test Specification

Title

FCC Part 15 Subpart C: 2015, final revised on November 23, 2015

*Some parts are effective on and after December 17, 2015 or December 23,
2015. The revision does not affect the test specification applied to the EUT.

FCC 47CFR Part15 Radio Frequency Device Subpart C Intentional Radiators
Section 15.207 Conducted limits
Section 15.247 Operation within the bands 902-928MHz,
2400-2483.5MHz, and 5725-5850MHz

* The EUT complies with FCC Part 15 Subpart B: 2015, final revised on November 23, 2015.

3.2 Procedures and results
Item Test Procedure Specification Worst Margin Results Remarks
FCC: ANSI C63.10-2013 FCC: Section 15.207 QP
6. Standard test methods 22.4dB,
Conducted | ______ ) _ . 0.17985 MHz, N .
Emission IC: RSS-Gen 8.8 IC: RSS-Gen 8.8 AV Complied -
29.2 dB,
0.46196 MHz, N
Carrier FCC: FCC Public Notice FCC: Section15.247(a)(1)
Frequency ll)g 'E)'O'-? 05 ] G RSS5 ‘13'5'.'1'('2') """""" Complied Conducted
Separation
20dB FCC: FCC Public Notice FCC: Section15.247(a)(1)
DA 00-705 (0 Complied Conducted
Bandwidth IC: - IC: RSS-247 5.1 (1)
Number of FCC: FCC Public Notice FCC: Section15.247(a)(1)(iii)
Hoppi DADO-705 See data. Complied Conducted
opping IC: - IC: RSS-247 5.1 (4) P
Frequency
FCC: FCC Public Notice FCC: Section15.247(a)(1)(iii)
Dwell time DA00-705 .. Complied Conducted
IC: - IC: RSS-247 5.1 (4)
Maximum Peak FCC: FCC Public Notice FCC: Section15.247(b)(1)
DA 00-705 (- Complied Conducted
Output Power  []C: RSS-Gen 6.12 1C: RSS-247 5.4 (2)
. FCC: FCC Public Notice FCC: Section15.247(d
SPHIHO.US paGo70s | o ( ) _________ 103 dB CondTlcted/
Emission & 6 RS Gen 6.13 IC: RSS-2475.5 4804.00 MHz, AV, Horizontal | Complied Radiated
Band Edge RSS-Gen 8.9 4882.00 MHz, AV, Horizontal (above 30 MHz)
Compliance RSS-Gen 8.10 *1)

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

*1) Radiated test was selected over 30 MHz based on section 15.247(d).

* In case any questions arise about test procedure, ANSI C63.10: 2013 is also referred.

FCC Part 15.31 (e)

This EUT provides stable voltage (DC 1.2 V /3.3 V) constantly to RF part regardless of input voltage. Therefore, this
EUT complies with the requirement.

FCC Part 15.203 Antenna requirement

It is impossible for end users to replace the antenna, because the antenna is mounted inside of the EUT. Therefore, the

equipment complies with the antenna requirement of Section 15.203.
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3.3 Addition to standard

Item Test Procedure Specification Worst margin Results Remarks
99% Occupied IC: RSS-Gen 6.6 IC: - N/A - Conducted
Bandwidth

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

34 Uncertainty

EMI

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

Ise EMC Lab.
Antenna terminal test Uncertainty (+/-)
Power meter Conducted emission and Power density Conducted emission
Below Above Below 1 GHz 3 GHz 18 GHz 26.5 GHz Channel power
1 GHz 1 GHz 1 GHz -3 GHz -18 GHz -26.5 GHz -40 GHz
0.9 dB 1.0 dB 1.4 dB 1.7dB 2.8dB 2.8dB 2.9dB 2.6 dB
Conducted emission
Frequency range| ysing AMN(LISN)
(*dB)
0.009 —
0.15MHz 3.5dB
0.15-30MHz 2.9dB
Radiated emission
Test distance (+dB)
9kHz - 30 MHz
3m 3.8dB
10m 3.7dB
Radiated emission (Below 1GHz)
* *
Taibrii (3 m*)(+dB) - (10 m )(idB;OO
30-200 MHz 1000M Hz 30-200 MHz 1000M Hz
Horizontal 4.9dB 5.2dB 49dB 5.0dB
Vertical 4.6 dB 5.9dB 5.0dB 5.0dB
Radiated emission
(3 m*)(+dB) (I m*)(+dB) | (0.5 m*)(+dB) | (10 m*)(+dB)
1 -6GHz 6 — 18GHz 10-26.5 GHz | 26.5 -40GHz 1-18 GHz
5.0dB 5.2dB 5.1dB 5.0dB 5.2dB

*M easurement distance

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 test report has enough margin, more than the site margin.
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3.5

Test Location

UL Japan, Inc. Ise EMC Lab. *NVLAP Lab. code: 200572-0

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8999, Facsimile: +81 596 24 8124

room

. IC Registration | Width x Depth x Size of reference ground plane (m) aximum
Test site Number Height (m) / horizontal conducting plane Other rooms HHeasuremen
&P t distance
No.1 semi-anechoic |, -, | 192x112x7.7 |7.0x6.0 No.1 Power 10 m
chamber source room
No.2 semi-anechoic
2973C-2 7.5x58x%x5.2 4.0x4.0 - 3m
chamber
No.3 semi-anechoic 2073C-3 12.0x 8.5 % 5.9 6.8% 5.75 No.3 Preparation Im
chamber room
No.3 shielded room |- 40x6.0x2.7 N/A - -
No.4 semi-anechoic |,/ , 120x85x59  |6.8x5.75 No.4 Preparation |,
chamber room
No.4 shielded room |- 40x6.0x2.7 N/A - -
No.5 semi-anechoic | 6.0%x 6.0x3.9 6.0 6.0 . .
chamber
No.6 shielded room |- 40x4.5x2.7 4.0x 4.5 - -
No.6 measurement | _ 475x54x3.0  |475x4.15 . .
room
No.7 shielded room |- 4.7x7.5x2.7 4.7x 7.5 - -
No.8 measurement | 3.1x50x2.7 N/A . .
room
No.9 measurement | 8.8x4.6x2.8 24x2.4 . .
room
No.11 measurement | 6.2x4.7% 3.0 4.8x4.6 . .

* Size of vertical conducting plane (for Conducted Emission test) : 2.0 m x 2.0 m for No.1, No.2,

semi-anechoic chambers and No.3 and No.4 shielded rooms.

3.6

Refer to APPENDIX.

Test data, Test instruments, and Test set up

No.3, and No.4

UL Japan, Inc.
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SECTION 4: Operation of E.U.T. during testing
4.1 Operating Mode(s)
Bluetooth (BT):  Transmitting (Tx), Payload: PRBS9
Details of Operating Mode(s)
Test Item Mode Tested frequency
Conducted Emission, Tx (Hopping Off) DHS5, 3DH5 2402 MHz
Spurious Emission 2441 MHz
(Conducted/Radiated) 2480 MHz
Carrier Frequency Separation Tx (Hopping On) DHS5, 3DH5 2402 MHz
2441 MHz
2480 MHz
20dB Bandwidth Tx (Hopping Off) DHS5, 3DH5 2402 MHz
2441 MHz
2480 MHz
Number of Hopping Frequency Tx (Hopping On) DHS5, 3DH5 -
Dwell time Tx (Hopping On), -
-DH1, DH3, DH5
-3DHI1, 3DH3, 3DH5
Maximum Peak Output Power Tx (Hopping Off) DHS, 2DHS5, 3DH5 2402 MHz
2441 MHz
2480 MHz
Band Edge Compliance Tx DHS5, 3DH5 2402 MHz
(Conducted) -Hopping On 2480 MHz
-Hopping Off
99% Occupied Bandwidth Tx DHS, 3DHS5 2402 MHz
-Hopping On 2441 MHz
-Hopping Off 2480 MHz
*As a result of preliminary test, the formal test was performed with the above modes, which had the
maximum payload length (except Dwell time test)
*2DH mode (2Mb/s EDR: pi/4DQPSK) was excluded for other tests than power measurement by using
3DH mode (3 Mb/s EDR: 8DPSK) as a representative.
* It is considered that the non-tested packet type (e.g. inquiry) can be omitted as it is complied with above al
test items based on Bluetooth Core specification.
*EUT has the power settings by the software as follows;
Power settings: 2dBm
Software: C597A wireless test firmware Ver.0226
*This setting of software is the worst case.
Any conditions under the normal use do not exceed the condition of setting.
In addition, end users cannot change the settings of the output power of the product.

UL Japan, Inc.
Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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4.2 Configuration and peripherals
A
1 2
m— | C

* Cabling and setup(s) were taken into consideration and test data was taken under worse case conditions.

Description of EUT

B : Standard Ferrite Core

No. Item Model number Serial number Manufacturer Remarks
A | Digital Camera EX-FR200CA P115011000197 *1) CASIO COMPUTER EUT
P115011000200 *2) CO., LTD.
B | Micro SD SD-C01G - Toshiba -
C | AC Adaptor AD-C53U 130816 CASIO -
*1) Used for Antenna Terminal conducted test
*2) Used for Conducted Emission test and Radiated Emission test
List of cables used
No. Name Length (m) Shield Remarks
Cable Connector
1 USB Cable 0.8 Shielded Shielded -
2 AC Cable 1.5 Unshielded Unshielded -
UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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SECTION 5: Conducted Emission

Test Procedure and conditions

EUT was placed on a urethane platform of nominal size, 0.5 m by 1.0 m, raised 0.8m above the conducting ground
plane.

The rear of tabletop was located 40 cm to the vertical conducting plane. The rear of EUT, including peripherals
aligned and flushed with rear of tabletop. All other surfaces of tabletop were at least 80 cm from any other grounded
conducting surface. EUT was located 80 cm from a Line Impedance Stabilization Network (LISN) / Artificial mains
Network (AMN) and excess AC cable was bundled in center.

For the tests on EUT with other peripherals (as a whole system)

I/O cables that were connected to the peripherals were bundled in center. They were folded back and forth forming a
bundle 30 cm to 40 cm long and were hanged at a 40 cm height to the ground plane. All unused 50 ohm connectors of
the LISN (AMN) were resistivity terminated in 50 ohm when not connected to the measuring equipment.

The AC Mains Terminal Continuous disturbance Voltage has been measured with the EUT in a Semi Anechoic
Chamber.
The EUT was connected to a LISN (AMN).

An overview sweep with peak detection has been performed.

The test results and limit are rounded off to one decimal place, so some differences might be observed.

Detector : QP and CISPR AV
Measurement range :0.15 MHz - 30 MHz
Test data : APPENDIX

Test result : Pass

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124



Test report No. 1 11157080H-B-R1

Page 112 of 54

Issued date : May 10, 2016
Revised date : May 20, 2016
FCCID : BBQEXFR200CA

SECTION 6: Radiated Spurious Emission

Test Procedure

[For below 1GHz]
EUT was placed on a urethane platform of nominal size, 0.5 m by 1.0 m, raised 0.8 m above the conducting ground
plane. The Radiated Electric Field Strength has been measured in a Semi Anechoic Chamber with a ground plane.

[For above 1GHz]

EUT was placed on a urethane platform of nominal size, 0.5 m by 0.5 m, raised 1.5 m above the conducting ground
plane.

The Radiated Electric Field Strength has been measured in a Semi Anechoic Chamber with absorbent materials lined
on a ground plane.

The height of the measuring antenna varied between 1 and 4 m and EUT was rotated a full revolution in order to
obtain the maximum value of the electric field strength.

The measurements were performed for both vertical and horizontal antenna polarization with the Test Receiver, or the
Spectrum Analyzer.

The measurements were made with the following detector function of the test receiver and the Spectrum analyzer (in
linear mode).

The test was made with the detector (RBW/VBW) in the following table.

When using Spectrum analyzer, the test was made with adjusting span to zero by using peak hold.

Test Antennas are used as below;
Frequency 30 MHz to 300 MHz | 300 MHz to 1 GHz | Above 1 GHz
Antenna Type Biconical Logperiodic Horn

In any 100 kHz bandwidth outside the restricted band in which the spread spectrum intentional radiator is operating,
the radio frequency power that is produced by the intentional radiator confirmed 20 dB below that in the 100 kHz
bandwidth within the band that contains the highest level of the desired power, based on a radiated measurement.

20 dBc was applied to the frequency over the limit of FCC 15.209 / Table 4 of RSS-Gen 8.9 (IC) and outside the
restricted band of FCC15.205 / Table 6 of RSS-Gen 8.10 (1C).

Frequency Below 1 GHz Above 1 GHz 20 dBc
Instrument used Test Receiver Spectrum Analyzer Spectrum Analyzer
Detector QP PK AV PK
IF Bandwidth BW 120 kHz RBW: 1 MHz RBW: 1 MHz RBW: 100 kHz
VBW: 3 MHz VBW: 10 Hz *1) | VBW: 300 kHz
Test Distance 3m 4.5 m*2) (1 GHz — 10 GHz), 4.5 m*2) (1 GHz — 10 GHz),
1 m*3) (10 GHz - 26.5 GHz) 1 m*3) (10 GHz - 26.5 GHz)
*1) Although DA 00-705 accepts VBW = 10 Hz for AV measurements, it was confirmed that superfluous smoothing was
not performed.

*2) Distance Factor: 20 x log (4.5 m /3.0 m) =3.5dB
*3) Distance Factor: 20 x log (1.0 m /3.0 m) =-9.5 dB

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

The test results and limit are rounded off to one decimal place, so some differences might be observed.

Measurement range 30 M -26.5GHz
Test data : APPENDIX
Test result : Pass
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SECTION 7: Antenna Terminal Conducted Tests
Test Procedure
The tests were made with below setting connected to the antenna port.
Test Span RBW VBW Sweep time Detector | Trace Instrument used
20dB Bandwidth 3 MHz 30 kHz 100 kHz Auto Peak Max Hold Spectrum Analyzer
99% Occupied Enough width to display | 1to5 % Three Auto Peak Max Hold Spectrum Analyzer
Bandwidth *1) emission skirts of OBW times

of RBW
Maximum Peak - - - Auto Peak - Power Meter
Output Power Average (Sensor: SOMHz BW)
*3)
Carrier Frequency 3 MHz 30 kHz 100 kHz Auto Peak Max Hold Spectrum Analyzer
Separation
Number of Hopping | 30 MHz 300 kHz 1 MHz Auto Peak Max Hold Spectrum Analyzer
Frequency
Dwell Time Zero Span 100 kHz, | 300 kHz, As necessary Peak Clear Spectrum Analyzer
1 MHz 3 MHz capture Write
the entire dwell time
per hopping channel
Conducted Spurious | 9 kHz to 150 kHz 200 Hz 620 Hz Auto Peak Max Hold Spectrum Analyzer
Emission *2) 150 kHz to 30 MHz 9.1 kHz 27 kHz
30 MHz to 25 GHz 100 kHz 300 kHz

Conducted Spurious | 10 MHz 100 kHz | 300 kHz Auto Peak Max Hold Spectrum Analyzer
Emission Band
Edge
compliance

*1) Peak hold was applied as Worst-case measurement.

*2) 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 low enough as shown in the chart.
(9 kHz - 150 kHz: RBW =200Hz, 150 kHz - 30 MHz: RBW = 9.1 kHz).

*3) Reference data

The test results and limit are rounded off to two decimals place, so some differences might be observed.

Test data : APPENDIX
Test result : Pass

UL Japan, Inc.
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APPENDIX 1:

Test data

Conducted Emission

DATA OF CONDUCTED EMISSION TEST

Mode / Remarks : DH5 2402MHz
LIMIT : FCC15.207 QP
FC!

UL Japan,

Report No.

Temp. /Humi.

Engineer

Inc.

© 11157080H
: 24deg. G / 60% RH

Ise EMC Lab. No.4 Semi Anechoic Chamber

Date : 2016/04/28

: Takafumi Noguchi

C15.207 AV
— N O:QPX:AV
[dBuV] << QP/AV DATA >> —L [QPX AV
0
80
70
60 —
50 — =
Q PNy
40 = -
30 ‘ S —
T " A i nboly AL | N
20 I T |
10 T
0
15 . 2M .M . 5M LM 1 2M kil 5M ™ 10M 20M 30M
Frequency [Hz]
3 Reading Level Corr. Results Limit Margin
requency ™ gp AV__| Factor P AV P AV P AV_| Phase Comment
[MHz] [dBuvV] | [dBuv] [dB] [dBuV] | [dBuV] | [dBuV] | [dBuV] [dB] [dB]
0.17206]  28.1 6.1 13.4 415 19.5 64.9 54,9 234 354 N
0.22525 23.9 9.4 13. 4 37.3 22.8 62. 6. 52.6 25.3 29.8 N
0. 34615 14.0; 3.0 13. 4 21. 4] 16. 4, 59.1 49.1 31.7 32.7 N
0.44523|  13.4 3.6 13.4 26.8 17.0 57.0 470 302 300 N
1.67645 14.1 2.1 13.5] 21.6 15. 6! 56.0 46.0 28. 4] 30.4 N
194557 11.3]  -1.1 13.5 24.8 12.4 56.0) 46.0f 312 336 N
0.17053 21.6 5.6 13. 4 41.0 19.0; 64. 9 54.9 23.9 35.9 L
0.22253|  23.5 7.9 13.4 36.9) 21.3 62.7 52.7| 258 314 L
0.33726 13. 4 3.0 13. 4 26.8 16. 4 59.3 49.3 32.5 32.9 L
0.45575|  11.3 1.8 13.4 24.7 15.2 56.8 46.8] 321 316 L
1. 63094 10. 5. -1.0 13.5] 24.0 12. 5] 56.0 46.0 32.0 33.5 L
183111 14.9 0.0 13.5 28.4 13.5 56.0) 46.0 276 325 L

CHART : WITH FACTOR, Peak hold data. CALCULATION : RESULT = READING + C.F (LISN + ATTEN + CABLE)

Except for the above table : adequate margin data below the limits.

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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Conducted Emission

Test place Ise EMC Lab. No.4 Semi Anechoic Chamber
Report No. 11157080H
Date April 28, 2016
Temperature / Humidity 24 deg. C/ 60 % RH
Engineer Takafumi Noguchi
Mode Tx, Hopping Off, DHS
2402 MHz
! T g o P ik hdant o O i
bl s ok g oA o s AR
2441 MHz
/ B b, Tt Nt s W e .
A A R 40 RN P P BT R pee—
2480 MHz
).’ o, Yo'y \.*..'.."‘i"‘"f""'/"‘v/"l“_'“t o
B e ""MWJJJ’JJNJ.\M‘N&MWWV*W
Y scale [dBuV] Chart — N — I

UL Japan, Inc.
Ise EMC Lab.
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Conducted Emission

DATA OF CONDUCTED EMISSION TEST

UL Japan, Inc. Ise EMC Lab. No.4 Semi Anechoic Chamber
Date : 2016/04/28
Report No. © 11157080H
Temp. /Humi. : 24deg. C / 60% RH
Engineer : Takafumi Noguchi
Mode / Remarks : 3DH5 2402MHz
LIMIT @ FGC15.207 QP
FCC15.207 AV
— N O:QPX:AV
0 [dBuV] << QP/AV DATA >> —L 1QP <AV
80
70
50
40 ° .
ol g T A gr LR X 0 T Y e ITT! P
. ) " "
20 % N T
10 T
0
C15M . 2M . 3M . 5M vl M 2M 3M 5M ™ 10M 20M 30M
Frequency [Hz]
F Reading Level Corr. Results Limit Margin
reauency e AV_| Factor | P AV [ AV [ AV_| Phase Comment
[MHz] [dBuV] | [dBuV] [dB] [dBuv] | [dBuV] | [dBuV] | [dBuV] [dB] [dB]
0.17985 28.7 6.3 13. 4 42.1 19.7 64.5 54.5 22.4 34.8 N
0.23173|  23.8 9.1 13.4 37.2 22.5 62.4 52.4 252 299 N
0.34909|  14.3 4.3 13.4 21.7 17.7 59.0 49.00 31.3[ 3.3 N
0.46196 13.1 4.1 13. 4 26.5 17.5, 56.7 46.7 30.2 29.2 N
1.61338]  13.7 1.6 13.5 21.2 15.1 56.0 46.00 28.8] 309 N
2.00487 10.7 -1.3 13.5] 24.2 12. 2 56.0 46.0 31.8 33.8 N
0.17949|  28.2 5.9 13.4 41.6 19.3 64.5 54.5| 229 352 L
0.23142 23.3 7.6 13. 4 36.7 21.0 62. 4 52.4 25.7 31.4 L
0.34949|  14.3 3.1 13.4 21.7 16.5 59.0 49.00 3.3 325 L
0. 46204 10.7 2.4 13. 4 24.1 15. 8] 56.7 46.7 32.6 30.9 L
1. 64611 10.8) 0.7 13.5 24.3 12.8 56.0 46.00  31.7]  832] L
1.88701 11. 6, -0.1 13.5] 25.1 13. 4 56.0 46.0 30.9 32.6 L

CHART : WITH FACTOR, Peak hold data. CALCULATION : RESULT = READING + C.F (LISN + ATTEN + CABLE)
Except for the above table : adequate margin data below the limits.

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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Conducted Emission

Test place Ise EMC Lab. No.4 Semi Anechoic Chamber
Report No. 11157080H
Date April 28, 2016
Temperature / Humidity 24 deg. C/ 60 % RH
Engineer Takafumi Noguchi
Mode Tx, Hopping Off, 3DHS5
2402 MHz
illf-\. \_hn
i = - -
i Yoy sy :*_v"_.\'I..\\._‘-n'_m.”.n'.\-:--_-.- LK, e
T ——————— —
2441 MHz
I
ulf ~
/ N, T LT »
) e, et ".i-"-"‘.‘*I\K‘-.\.n.rw,_‘._-_;,., 1 L g, w
2480 MHz
{ T
. / ~ -
/ “'-'/ Feiae ¥ N
T e Ao . o
Y scale [dBuV] Chart — N — L

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999

Facsimile :+81 596 24 8124
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20dB Bandwidth and Carrier Frequency Separation

Test place Ise EMC Lab. No.11 Measurement Room

Report No. 11157080H

Date March 2, 2016

Temperature / Humidity 21 deg. C/41 % RH

Engineer Shinichi Miyazono

Mode Tx, Hopping Off, DHS
Mode Freq. 20dB Bandwidth| Carrier Frequency | Limit for Carrier

Separation Frequency separation|
[MHz] [MHz] [MHz] [MHz]

DH5 2402.0 0.937 1.000 >=0.625
DH5 2441.0 0.956 1.000 >=0.637
DH5 2480.0 0.934 1.000 >=(.623
3DH5 2402.0 1.295 1.000 >=(.863
3DH5 2441.0 1.279 1.000 >=(.853
3DH5 2480.0 1.275 1.000 >=().850

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

UL Japan, Inc.

Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999

Facsimile

1 +81 596 24 8124
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20dB Bandwidth and Carrier Frequency Separation

20 dB Bandwidth Carrier Frequency Separation
2402 MHz 2402 MHz
W Agilent R T W Agilent R T
a Mkrl 1.068 8 MHz
Ref 107 dBpl #Atten 10 dB Ref 107 dBpl #Atten 10 dB .33 dB
#Peak #Peak
Log - Log |
18 P, 10 1R
a8/ 7 | a8/ o, Lo, flre,
2l L 7 - L I - '\‘\ Il 5
7 : ’ " s WL o
AL N ' A Vs A
i ¥ |
il N W/
LgAv LgAv
Ml $2 51 $2
Center 2.402 386 GHz Span 3 MHz V3 FC|
#Res BH 30 kHz *UBH 109 kHz Sweep 3.2 ms (1201 pts) e
" . . . ()
Occupied Bandwidth Occ BH % Pur  99.60 7 50k
856.8780 kHz XdB BWE | Sm
Transmit Freq Error  -14.353 khz Center 2.403 060 @ GHz Span 3 MHz
% dB Bandwidth 936.936 kHz #Res BH 30 kHz *UBH 108 kHz Sweep 3.2 ms (1201 pts)
2441 MHz 2441 MHz
W Agilent R T W Agilent R T
a Mkrl 1.068 8 MHz
Ref 107 dBpl #Atten 10 dB Ref 107 dBpl #Atten 10 dB -1.17 dB
#Peak #Peak
Log Log |
10 JEvC= o) 10 1
dB/ T S o8/ o Nty s
b 5. . I, . v b
v e A . N I Y
.«f’ - b, N ey N L\r-' Nad b
— r R [~ A Y ;,,\/ N ‘-\‘,\ .rvh n‘u"‘.
"y il . ] - =
LgAv LgAv
Ml 52 51 2
Center 2.441 0086 GHz Span 3 MHz V3 FC|
#Res BH 30 kHz sUBH 109 kHz Sweep 3.2 ms (1201 pts) e
" . . . ()
Occupied Bandwidth Occ BH % Pur  99.60 7 50k
870.6783 kHz xdB 200048 | Sm
Transmit Freq Error  -7.838 khz Center 2.441 060 @ GHz Span 3 MHz
% dB Bandwidth 955.573 kHz #Res BH 30 kHz *UBH 108 kHz Sweep 3.2 ms (1201 pts)
2480 MHz 2480 MHz
% Agilent R T % Agilent R T
a Mkrl 1.068 8 MHz
Ref 107 dBpl #Atten 10 dB Ref 107 dBpl #Atten 10 dB -0.79 dB
#Peak #Peak
Log Log
10 I 18 1 :
a8/ o ! ™~ a8/ e ]\r-’.."“v- N
7~ N ¥ L
~ > s 7 8 \;\w N ’\f 0|
/ / Vo py . A L
e a R . 4 N oy e n\:‘-\‘f IA\.;'\
i T o T
LgAv LgAv
Ml 52 51 $2
Center 2.430 086 GHz Span 3 MHz V3 FC|
#Res BH 38 kHz sUBH 109 kHz Sweep 3.2 ms (1201 pts) e
. . . . (f
Occupied Bandwidth Occ BH % Pur  99.60 7 50k
855.2301 kHz XdB -BWE | Sm
Transmit Freq Error  -12.579 khz Center 2.479 060 @ GHz Span 3 MHz
% dB Bandwidth 933.481 kHz #Res BH 30 kHz #YBH 108 kHz Sweep 3.2 ms (1201 pts)

UL Japan, Inc.
Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone : +81 596 24 8999
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20dB Bandwidth and Carrier Frequency Separation

20 dB Bandwidth Carrier Frequency Separation
2402 MHz 2402 MHz
W Agilent R T W Agilent R T
a Mkrl 1.068 8 MHz
Ref 107 dBpl #Atten 10 dB Ref 107 dBpl #Atten 10 dB -0.04 dB
#Peak #Peak |
Log Log
10 e Py 10 s 3
a8/ ~NT e a8/ i J: \ Mo P A ‘(\}
-)Hz e ATy ¥ ] e o e -~y gy LB o~ o
N S N ™
LgAv LgAv
ML $2 31 s2
Center 2.402 386 GHz Span 3 MHz V3 FC|
#Res BH 30 kHz *UBH 109 kHz Sweep 3.2 ms (1201 pts) e
" . . . ()
Occupied Bandwidth Occ BH % Pur  99.60 7 50k
1.1772 MHz x dB -20.00 dB Swp
Transmit Freq Error  -16.766 khz Center 2.403 060 @ GHz Span 3 MHz
% dB Bandwidth 1,295 MHz #Res BH 30 kHz #YBH 108 kHz Sweep 3.2 ms (1201 pts)
2441MHz 2441 MHz
W Agilent R T W Agilent R T
a Mkrl 1.068 8 MHz
Ref 107 dBpl #Atten 10 dB Ref 107 dBpl #Atten 10 dB .02 dB
#Peak #Peak
Log Log
18 v . = 18 i 1
o8/ P i o8/ A R
> « Pty - Ak - ,{u ? -
L ‘\. P VR s P T L~
L ""\,., .
LgAv LgAv
ML $2 31 s2
Center 2.441 0086 GHz Span 3 MHz V3 FC|
#Res BH 30 kHz sUBH 109 kHz Sweep 3.2 ms (1201 pts) e
" . . . ()
Occupied Bandwidth Occ BH % Pur  99.60 7 50k
1.1699 MHz x dB -20.00 dB Swp
Transmit Freq Error  -15.885 khz Center 2.441 060 @ GHz Span 3 MHz
% dB Bandwidth 1,279 MHz #Res BH 30 kHz #YBH 108 kHz Sweep 3.2 ms (1201 pts)
2480MHz 2480 MHz
% Agilent R T % Agilent R T
a Mkrl 1.068 8 MHz
Ref 107 dBpl #Atten 10 dB Ref 107 dBpl #Atten 10 dB -0.32 dB
#Peak #Peak
Log Log
18 i T 18 1 1
dB/ o T e dB/ n 2 3
':, ! " s TV L,“-'\\u_‘m L s WL U L,
A A
et = | -
LgAv LgAv
ML $2 31 s2
Center 2.430 086 GHz Span 3 MHz V3 FC|
#Res BH 38 kHz sUBH 109 kHz Sweep 3.2 ms (1201 pts) e
. . . . (f
Occupied Bandwidth Occ BH % Pur  99.60 7 50k
1.1708 MHz x dB -20.00 dB Swp
Transmit Freq Error  -17.517 khz Center 2.479 060 @ GHz Span 3 MHz
% dB Bandwidth 1,275 MHz #Res BH 30 kHz #YBH 108 kHz Sweep 3.2 ms (1201 pts)

UL Japan, Inc.
Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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Number of Hopping Frequency

Test place Ise EMC Lab. No.11 Measurement Room

Report No. 11157080H

Date March 2, 2016

Temperature / Humidity 21 deg. C/41 % RH

Engineer Shinichi Miyazono

Mode Tx, Hopping On
Mode Number of channel Limit

[channels] [channels]

DH5 79 >=15
3DH5 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.

UL Japan, Inc.
Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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Number of Hopping Frequency

B Hopping On (1/3) | Hopping On (1/3) i
F Aglient K i Agilent R T
Ref 107 dBpY shitten 10 dB Ref 107 dBpv sfitten 10 dB
sPeak #Peak
7
: AR N R A - L ~
& | AMOARAAANTAAMAARARMALMANRANY | 87 | PO Y Y MO Y Y Y VY VY Y Iy
“UIH'H‘H IIRRIBRIERIIRRIIRRIIER |'
|
|
; |
Loflv rJ' LgAv |/
s1 S2 f 31 52
U3 Fefy V3 FQ
. £{):
£(f): FTun
FTun Swp
Swp
Start 2,400 099 GHz Stop 2.430 090 GHz
Start 2,400 998 GHz Stop 2.430 000 GHz | wRes BH 300 kHz WUBH 1 MHz Sweep 1.84 ms (1201 pts)
sRes BH 300 kHz sUBH 1 MHz Sweep 1.84 ms (12081 pts)
Hopping On (2/3) Hopping On (2/3)
o Agilent R T o Agilent R T
Ref 167 dBpV #Atten 10 dB Ref 107 dBpY #Atten 10 dB
*Peak #Peak
¢ i
&/ AN UL | 687 Py ey e Y Y YTV YV YV
ERIRRIARIERIERIARIRRIARILERIIEE
LgAv Lafv
51 82 1 82
V3 FC| V3 FC|
£06) £
FTun FTun
Swp Swp
Start 2.430 000 GHz Stop 2.460 809 GHz Start 2.430 000 GHz Stop 2.468 800 GHz
#Res BH 300 kHz wUBH 1 MHz Sweep 1.04 ms (1201 pts) wRes BH 308 kHz “VBH 1 MHz Sweep 1.04 ms (1201 pts)
Hopping On (3/3) Hopping On (3/3)
i Agilent R T & Agilent R T
Ref 187 dBpl #Arten 10 dB Ref 187 dBpl #Atten 10 dB
#Peak #Peak
i i
Navey VaTal Vatartatar R, A A e e -
< \NANMAAIAAIAAMAARARAN &/ S0I\AN
IREIIRRIIRNIIRRIIERIRRIIEE \
1
} |
[
E
LgAv 3 LgAv i
I
152 Jllm 5152 1‘”\
U3 FC M e Y V3 FC T ]
| I v
£{F): ‘-" Ty I £{)
FTun FTun
Swp Swp
Start 2,469 008 GHz Stop 2.490 099 GHz Start 2,460 098 GHz Stop 2.490 090 GHz
#Res BH 300 kHz #UBH 1 MHz Sweep 1.04 ms (1201 pts) #Res BH 300 kHz #UBH 1 MHz Sweep 1.04 ms (1201 pts)

UL Japan, Inc.
Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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Dwell time
Test place Ise EMC Lab. No.11 Measurement Room
Report No. 11157080H
Date March 2, 2016
Temperature / Humidity 21 deg. C/41 % RH
Engineer Shinichi Miyazono
Mode Tx, Hopping On
Mode Number of transmission Length of Result Limit
in a 31.6(79 Hopping x 0.4) transmission
/12.8 (32 Hopping x 0.4) second period [msec] [msec] [msec]
DHI1 49.6times /  Ssec. x 31.6 sec. = 314 times 0.459 144 400
DH3 27.2times /  Ssec. x 31.6 sec. = 172 times 1.735 298 400
DHS5 20.2 times /  Ssec. x 31.6 sec. = 128 times 2.995 383 400
3DH1 504 times /  Ssec. x 31.6 sec. = 319 times 0.459 146 400
3DH3 29.0times /  Ssec. x 31.6 sec. = 184 times 1.710 315 400
3DHS 20.4 times /  Ssec. x 31.6 sec. = 129 times 2.986 385 400
Sample Calculation
Result = Number of transmission x Length of transmission
*Average data of 5 tests.(except Inquiry)
Mode Sampling [times] Average
1 2 3 4 5 [times]
DH1 50 49 50 49 50 49.6
DH3 27 27 27 29 26 272
DHS5 22 20 20 19 20 20.2
3DHI 52 50 49 50 51 50.4
3DH3 30 28 30 29 28 29
3DHS 20 21 20 20 21 20.4

Sample Calculation
Average = Summation (Sampling 1 to 5) /5

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. This is confirmed in the test report
for N =179.

UL Japan, Inc.
Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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Dwell time
B (Representative chart) e a
3 Agilent R T - Agilent R T
a Mkrl  459.3 ps
Ref 167 dBpV Atten 18 dB Ref 187 dBpV #Atten 10 dB -1.36 dB
#Peak wPeak
Log Log
10 19
ey dB/ ‘o 1
LgAv LaRv
51 $2 ! 5182
3 FS V3 vC
AR AR
£(1); £0):
50k FTun w i R “
T 1 [

Center 2.441 008 GHz Span © Hz Center 2.441 068 GHz Span 8 Hz
Res BH 180 kHz #+UBH 308 kHz Sweep 5 s (1201 pts) Res BH 1 MHz sYBH 3 MHz Sweep 1.04 ms (1201 pts)
| (Representative chart) 1 |

i Agilent R T % Agilent R T
a Mkrl -1.735 ms

Ref 167 dBw sAtten 16 dB Ref 167 dBpl/ #ftten 10 dB -2.76 dB
*Peak #Peak
Log Log
19 10
a8/ a8/ [ T
LgAv || LefAw
o1 52 R (TR st 52
H3 FS ‘ U3 UC|

An ARl
£06): | £
Center 2.441 @88 GHz Span @ Hz | Center 2.441 008 GHz Span @ Hz

Res BW 188 kHz wYBH 3088 kHz Sweep 5 s (1201 pts) Res BH 1 MHz VBH 3 MHz Sweep 3.04 ms (1201 pts)
DH5 (1/2) DH5 (2/2)
(Representative chart)
% Agient R T 3 Agient R T
aMkl 2871 aMkrl 2,995 ms

Ref 167 dBuV *fitten 10 dB 253 4B | Ref 107 dbpt sfitten 10 dB 0.72 dB
#Peak #Peak
Log Log
19 18
dB/ 4B/ i
Lafy Lafiy
51 $2 Al |||| | |“ |\| | [ l » |l| ||I ||| | | | || s1S2
H3 S| | W3 vC

AR s
£ ‘ £06)
50k FTun MW
Center 2.441 00 Gz Soan K2 Convor 2,491 000 Gz Span 0 Fz

Res BH 180 kHz *UBH 300 kHz Sweep 5 s (1201 pts)

Res BH 1 MHz

WUBH 3 MHz

Sweep 5.84 ms (12081 prs)

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999

Facsimile :+81 596 24 8124
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Dwell time
| (Representative chart) |
# Agilent R T % Agilent R T
aMerl 2971 s a Mkrl 4585 ps
Ref 167 dBpY #Atten 16 dB -4.06 dB | Ref 187 dBpVY #Atten 10 dB -1.84 dB
wPeak #Peak
Log Log
19 19
dB/ dB/ ﬂ-llll'" I..Ilrn I'IJ;.JMI-N-
LgAy Lafiv
S1 82 81 82
W3 FS V3 Ve
AR AR
£(x £(f)
£>50k FTun ! 1 ﬁ* I MWWW
T ¥ ] T
Center 2.441 089 GHz Span @ Hz | Center 2,441 088 GHz Span @ Hz
Res BH 100 kHz sUBH 300 kHz Seep 5 s (1201 prs) | Res BH 1 MHz #UBH 3 MHz Sweep 1.04 ms (1201 pts)
(Representative chart)
- Agilent R T # Agilent R T
aMkrl 2.812s aMerl 171 ms
Ref 187 dBpV #Atten 19 dB 12.21 dB Ref 187 dBpY #Arten 18 dB -B.76 dB
#Peak wPeak
Log Log
10 19 " . " o
dB/ B/ o i o ‘'
Lafv LgAv
51 52 LB o Iy dll s 52
H3 FS W3 VC
AR AA
E(f) £0f):
f>50k FTun “i M‘ 'ﬁ EIA “* ”% fu"‘w "wl
Center 2.441 988 GHz Span @ Hz | Center 2.441 000 GHz Span @ Hz
Res BH 100 kHz #YBH 300 kHz Sweep 5 s (1201 pts) Res BH 1 MHz #UBH 3 MHz Sweep 3.04 ms (1201 pts)
| (Representative chart) | |
s Agilent R T # Agilent R T
a Mkrl 2.812 s a Mkrl 2,986 ms
Ref 167 dBpV #Atten 18 dB -13.15 dB | Ref 187 dBpY #Atten 10 dB 1.30 dB
*Peak #Peak
Log Log
18 19
d8/ dB/ I'-~1 L
LgAw LaAv
stosaltlLL (L L L Ll AR L | st s
H3 FS w3 e
A | fA
E(f) £fx
50k | FTun MMW
Center 2.441 08B GHz Span O Hz | Center 2.441 898 GHz Span @ Hz
Res B 100 kHz AUBH 300 kHz Sweep 5 s (1261 prsy | Res BH 1 MHz *UBH 6 MHz Sweep 5.04 ms (1201 pts)

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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Maximum Peak Output Power

Test place Ise EMC Lab. No.11 Measurement Room

Report No. 11157080H

Date March 2, 2016

Temperature / Humidity 21 deg. C/41 % RH

Engineer Shinichi Miyazono

Mode Tx, Hopping Off
Mode Freq. Reading Cable Atten. Result Limit Margin

Loss Loss
[MHz] | [dBm] [dB] [dB] [dBm] [mW] [dBm] [mW] [dB]

DH5 2402.0 -12.20 2.66 10.02 0.48 1.12 20.96 125 20.48
DH5 2441.0 -13.56 2.67 10.02 -0.87 0.82 20.96 125 21.83
DHS5 2480.0 -13.99 2.68 10.02 -1.29 0.74 20.96 125 22.25
2DH5 2402.0 -10.84 2.66 10.02 1.84 1.53 20.96 125 19.12
2DHS5 2441.0 -12.12 2.67 10.02 0.57 1.14 20.96 125 20.39
2DHS5 2480.0 -12.54 2.68 10.02 0.16 1.04 20.96 125 20.80
3DHS5 2402.0 -10.61 2.66 10.02 2.07 1.61 20.96 125 18.89
3DH5 2441.0 -11.70 2.67 10.02 0.99 1.26 20.96 125 19.97
3DH5 2480.0 -12.23 2.68 10.02 0.47 1.11 20.96 125 20.49

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

*The equipment and cables were not used for factor 0 dB of the data sheets.

Test was not performed at AFH mode, because the decrease of number of channel (min: 20ch) at AFH mode does not influence on the output power
and bandwidth of the EUT.

As this device had AFH mode and frequency separation could not meet the requirement of over 20dB BW without 2/3 relaxation, 125mW power
limit was applied to it.

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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Average Output Power

(Reference data for RF Exposure / SAR testing)

Test place Ise EMC Lab. No.11 Measurement Room

Report No. 11157080H

Date March 2, 2016

Temperature / Humidity 21 deg. C/41 % RH

Engineer Shinichi Miyazono

Mode Tx, Hopping Off
Mode Freq. Reading Cable Atten. Result

Loss Loss (Frame power)
[MHz] | [dBm] [dB] [dB] [dBm] [mW]

DH5 2402.0 -13.70 2.66 10.02 -1.02 0.79
DH5 2441.0 -14.66 2.67 10.02 -1.97 0.64
DH5 2480.0 -16.04 2.68 10.02 -3.34 0.46
2DH5 2402.0 -14.34 2.66 10.02 -1.66 0.68
2DHS5 2441.0 -15.26 2.67 10.02 -2.57 0.55
2DH5 2480.0 -16.47 2.68 10.02 -3.77 0.42
3DHS5 2402.0 -14.33 2.66 10.02 -1.65 0.68
3DHS5 2441.0 -15.16 2.67 10.02 -2.47 0.57
3DH5 2480.0 -16.44 2.68 10.02 -3.74 0.42

Sample Calculation:

Result (Frame power) = Reading + Cable Loss (including the cable(s) customer supplied)

Result (Burst power) =

Frame power + Duty factor

*The equipment and cables were not used for factor 0 dB of the data sheets.

UL Japan, Inc.

Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
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Burst Rate Confirmation
Test place Ise EMC Lab. No.11 Measurement Room
Report No. 11157080H
Date March 2, 2016
Temperature / Humidity 21 deg. C/41%RH
Engineer Shinichi Miyazono
Mode Tx, Hopping Off
DH5
Txon/(Txon + Tx off) = 0.792
Txon/(Txon + Tx off) * 100 = 79.2 %
Duty factor = 10 * log (3.747 / 2.967) = 1.01 dB
o Agilent R T
a Mkrl 2,967 ms
Ref @ dBm Atten 18 dB 2.92 dB
#Peak
Log l
10
dB/
LA
o | \
Center 2,441 900 GHz Span @ Hz
es BH 1 MHz JBH 3 MHz Sweep 4.76 ms (8801 prs)
Markar Trace Type X Axis Amplitude
1R 1y Time 474.6 ps ~-99.86 dBm
1la 1) Time 2.967 ms 2.92 dg
2R (8] Time 474.8 ps =98.86 dBm
28 (&5 Time 3.747 ws .48 dB
2DH5 3DH5
Txon/(Txon + Tx off) = 0.788 Txon/(Txon + Tx off) = 0.789
Txon/(Txon + Tx off) * 100 = 78.8 % Txon/(Txon + Tx off) * 100 = 78.9 %
Duty factor = 10 * log (3.747 / 2.954) = 1.03 dB Duty factor = 10 * log (3.754 / 2.961) = 1.03 dB
5 Agilent R T # Agilent R T
a Mkrl 2,954 ms a Mikrl 2,961 ms
Ref @ dBm ftten 10 dB -2.72 dB | Ref 0 dBn ftten 10 dB -1.51 dB
EPeak T I EPeak [
16 [——— F fima TS e s s it 3
a8/ a8/
Vi sz I I v sz [
Center 2.441 @98 GHz Span @ Hz Center 2.441 888 GHz Span @ Hz
es BH 1 MHz sVBH 3 MHz Sween 4.76 ms (8001 pts) Res BH 1 MHz #UBH 3 MHz Sweep 4.76 ms (3001 pts)
Marker  Trace Typa ¥ Axis fimplitude Marker Trace Type ¥ Axig Amplitude
1R 1) Tima 478.2 s -82.50 dEm 1R €3] Time 469.3 ps -84,65 dBm
1a 1) Tine 2.954 ns -2.72 dB ia (5] Time 2.961 ms 1,51 dB
2R 1 Time 478.4 us -82.50 dEm 2R [$%] Time 469.5 ps 84,65 dBm
2 1 Tine 747 me -8.87 dB 2a ay Time 2.754 ns 3.54 dB

UL Japan, Inc.
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Radiated Spurious Emission

Test place Ise EMC Lab.
Semi Anechoic Chamber No.3 No.4 No.4
Report No. 11157080H
Date March 4, 2016 March 7, 2016 April 28, 2016
Temperature / Humidity 25 deg. C/29 % RH 23 deg. C/57 % RH 24 deg. C/ 60 % RH
Engineer Takafumi Noguchi Satofumi Matsuyama  Takafumi Noguchi
(1-10GHz) (Above 10GHz) (Below 1GHz)

Mode Tx, Hopping Off, DHS 2402 MHz

Polarity | Frequency | Detector | Reading | Ant.Fac.| Loss Gain Result Limit Margin Remark

[MHz] [dBuV] | [dB/m] | [dB] [dB] |[dBuV/m]|[dBuV/m]| [dB]

Hori 215.996 |QP 29.3 11.5 9.2 31.9 18.1 435 25.4

Hori 265.596 [QP 39.3 12.7 9.6 319 29.7 46.0 16.3

Hori 287.996 |QP 33.0 13.2 9.8 31.8 242 46.0 21.8

Hori 335.783 [QP 36.2 143 10.2 319 28.8 46.0 17.2

Hori 512.992 |QP 319 17.8 11.3 322 28.8 46.0 17.2

Hori 769.489 |QP 29.8 20.5 12.7 31.8 31.2 46.0 14.8

Hori 2390.000 [PK 430( 269 6.8 32.0 44.7 73.9 29.2

Hori 4804.000 | PK. 43.6 31.8 9.0 31.3 53.1 73.9 20.8

Hori 7206.000 [PK 40.8 36.0 10.2 32.0 55.0 73.9 18.9 |Floor Noise

Hori 9608.000 |PK 413 38.2 11.0 32.4 58.1 73.9 15.8 |Floor Noise

Hori 2390.000 AV 290 269 6.8 32.0 30.7 53.9 23.2

Hori 4804.000 AV 34.1 31.8 9.0 313 43.6 539 10.3

Hori 7206.000 |AV 29.3 36.0 10.2 32.0 435 53.9 10.4 |Floor Noise

Hori 9608.000 [AV 29.5 38.2 11.0 324 46.3 53.9 7.6 |Floor Noise

Vert 215.996 |QP 29.5 11.5 9.2 31.9 18.3 435 252

Vert 265.596 [QP 36.0 12.7 9.6 319 26.4 46.0 19.6

Vert 287.996 |QP 31.0 13.2 9.8 31.8 222 46.0 23.8

Vert 335.783 |QP 38.0 14.3 10.2 31.9 30.6 46.0 15.4

Vert 512.992 [QP 37.0 17.8 113 322 339 46.0 12.1

Vert 769.489 |QP 30.9 20.5 12.7 31.8 32.3 46.0 13.7

Vert 2390.000 [PK 423 26.9 6.8 32.0 44.0 73.9 29.9

Vert 4804.000 | PK 43.2 31.8 9.0 31.3 52.7 73.9 212

Vert 7206.000 |PK 40.5 36.0 10.2 32.0 54.7 73.9 19.2 |Floor Noise

Vert 9608.000 [PK 41.1 38.2 11.0 324 57.9 73.9 16.0 |Floor Noise

Vert 2390.000 |AV 28.9 26.9 6.8 32.0 30.6 53.9 233

Vert 4804.000 AV 33.1 31.8 9.0 313 42.6 539 113

Vert 7206.000 [AV 29.2 36.0 10.2 32.0 43.4 53.9 10.5 |Floor Noise

Vert 9608.000 |AV 29.4 38.2 11.0 324 46.2 53.9 7.7 |Floor Noise

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter+Distance factor(above 1 GHz)) - Gain(Amplifier)
*Other frequency noises omitted in this report were not seen or had enough margin (more than 20 dB).
*The 10th harmonic was not seen so the result was its base noise level.
Distance factor: 1GHz-10GHz 20log (4.5m/3.0m)=3.5dB
10 GHz - 26.5 GHz 20log (1.0 m/ 3.0 m) =-9.5 dB

20dBc Data Sheet

Polarity Frequency | Detector| Reading| Ant Loss Gain | Result | Limit | Margin Remark
Factor
[MHZz] [dBuV] | [dB/m] | [dB] [dB] [[dBuV/m|[dBuV/m]| [dB]
Hori 2402.000 |PK 89.7 26.9 6.8 32.0 914 - -|Carrier
Hori 2400.000 |PK 50.9 26.9 6.8 32.0 52.6 71.4 18.8
Vert 2402.000 |PK 89.3 26.9 6.8 32.0 91.0 - -|Carrier
Vert 2400.000 |PK 50.2 26.9 6.8 32.0 51.9 71.0 19.1

*These results have sufficient margin without taking account Dwell time factor.

UL Japan, Inc.
Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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Radiated Spurious Emission

(Reference Plot for band-edge)

Test place Ise EMC Lab. No.3 Semi Anechoic Chamber
Report No. 11157080H
Date March 4, 2016
Temperature / Humidity 25 deg. C/29 % RH
Engineer Takafumi Noguchi
(1-10GHz)
Mode Tx, Hopping Off, DH5 2402 MHz
Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
4 Agilent R T 4 Agilent R T
Mirl 2.402 09 GHz
Ref 120.7 dBpV fAitten 30 dB Ref 120.7 dBpV fAitten 30 dB 89.72 dBpy
+EmiPk #Peak
Log * Lag
10 10
dB/ dB/
m ol
I i I
#Lghv LgAv
L2 i 51082 ( ]
e e B, e M»'r'"; | o b e
£ N 0 P P W S Tves S
Swp Swp
Center 2.39G 08 GHz Span 5@ MHz Center 2.39G 08 GHz Span 5@ MHz
#Res BH (CISPR) 1 MH=z #YBH 3 MHz Sweep 1.04 ms (1261 prs) #Res BH 108 kHz #YBH 300 kHz Sweep 4.8 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

20dBc Plot

Vertical
Restricted-band band-edge Plot Authorized-band band-edge Plot
4 Agilent R T 4 Agilent R T
Mkrl 2.402 80 GHz
Ref 126.7 dBpl Atten 36 dB Ref 126.7 dBpl Atten 36 dB §9.33 dBpY
+EmiPk #Peak
Log * Lag
16 16
dB/ dB/
1
//‘\\ ol
69.3
' I
#LgAy LgRv I}
VoS i ‘l ‘ 5132 { l
V3 FC V3 FC
IR PR ATIS WY S N8 GVRPTRRT] CHPRrawte ) OTRON ] .11“,)&'_‘ \W\ll' Mo by MMJ hl
=0 ] O AR O P ST L 7 o
Swp Swp
Center 2.39G 08 GHz Span 5@ MHz Center 2.39G 08 GHz Span 5@ MHz
#Res BH (CISPR) 1 MH=z #YBH 3 MHz Sweep 1.04 ms (1261 prs) #Res BH 108 kHz #YBH 360 kHz Sweep 4.8 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

20dBc Plot

* Final result of restricted band edge was shown in tabular data.

UL Japan, Inc.
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Radiated Spurious Emission

Test place Ise EMC Lab.
Semi Anechoic Chamber No.3 No.4 No.4
Report No. 11157080H
Date March 4, 2016 March 7, 2016 April 28, 2016
Temperature / Humidity 25 deg. C/29 % RH 23 deg. C/57 % RH 24 deg. C/ 60 % RH
Engineer Takafumi Noguchi Satofumi Matsuyama  Takafumi Noguchi
(1-10GHz) (Above 10GHz) (Below 1GHz)

Mode Tx, Hopping Off, DHS 2441 MHz

Polarity | Frequency | Detector | Reading | Ant.Fac.| Loss Gain Result Limit Margin Remark

[MHz] [dBuv] | [dB/m] | [dB] | [dB] |[dBuv/m]|[dBuv/m]| [dB]

Hori 215.996 [QP 29.3 115 9.2 319 18.1 435 254

Hori 265.596 [QP 39.4 12.7 9.6 319 29.8 46.0 16.2

Hori 287.996 |QP 33.0 13.2 9.8 31.8 242 46.0 21.8

Hori 335.783 |QP 35.5 14.3 10.2 31.9 28.1 46.0 17.9

Hori 512.992 [QP 319 17.8 113 322 28.8 46.0 17.2

Hori 769.489 |QP 298| 205 12.7 318 31.2 46.0 14.8

Hori 4882.000 | PK 43.5 319 9.0 31.3 53.1 73.9 20.8

Hori 7323.000 |PK 40.4 36.0 10.3 32.0 54.7 73.9 19.2 |Floor Noise

Hori 9764.000 [PK 404| 382 1.0 325 57.1 73.9 16.8 |Floor Noise

Hori 4882.000 AV 340 319 9.0 313 43.6 539 10.3

Hori 7323.000 [AV 29.1 36.0 10.3 32.0 434 53.9 10.5 |Floor Noise

Hori 9764.000 |AV 29.0 38.2 11.0 32.5 45.7 53.9 8.2 [Floor Noise

Vert 215.996 [QP 29.6 115 9.2 319 18.4 435 25.1

Vert 265.596 [QP 36.2 12.7 9.6 319 26.6 46.0 19.4

Vert 287.996 |QP 31.0 13.2 9.8 31.8 222 46.0 23.8

Vert 335.783 |QP 36.0 14.3 10.2 31.9 28.6 46.0 17.4

Vert 512.992 [QP 33.1 17.8 113 322 30.0 46.0 16.0

Vert 769.489 |QP 309 205 12.7 318 323 46.0 13.7

Vert 4882.000 | PK 43.1 319 9.0 31.3 52.7 73.9 212

Vert 7323.000 |PK 40.3 36.0 10.3 32.0 54.6 73.9 19.3 |Floor Noise

Vert 9764.000 [PK 40.3 38.2 1.0 325 57.0 73.9 16.9 |Floor Noise

Vert 4882.000 AV 33.1 319 9.0 313 2.7 539 11.2

Vert 7323.000 [AV 29.2 36.0 10.3 32.0 435 53.9 10.4 |Floor Noise

Vert 9764.000 |AV 29.1 38.2 11.0 32.5 45.8 53.9 8.1 |Floor Noise

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter+Distance factor(above 1 GHz)) - Gain(Amplifier)
*QOther frequency noises omitted in this report were not seen or had enough margin (more than 20 dB).
*The 10th harmonic was not seen so the result was its base noise level.
Distance factor: 1GHz-10GHz  20log (4.5m/3.0m)=3.5dB
10 GHz - 26.5 GHz 20log (1.0 m/ 3.0 m) =-9.5 dB

*These results have sufficient margin without taking account Dwell time factor.

UL Japan, Inc.
Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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Radiated Spurious Emission
Test place Ise EMC Lab.
Semi Anechoic Chamber No.3 No.4 No.4
Report No. 11157080H
Date March 4, 2016 March 7, 2016 April 28, 2016
Temperature / Humidity 25 deg. C/29 % RH 23 deg. C/57 % RH 24 deg. C/ 60 % RH
Engineer Takafumi Noguchi Satofumi Matsuyama  Takafumi Noguchi
(1-10GHz) (Above 10GHz) (Below 1GHz)
Mode Tx, Hopping Off, DHS 2480 MHz
Polarity | Frequency | Detector | Reading | Ant.Fac.| Loss Gain Result Limit Margin Remark
[MHz] [dBuV] | [dB/m] | [dB] [dB] |[dBuV/m]|[dBuV/m]| [dB]
Hori 215.996 |QP 29.3 115 9.2 319 18.1 435 25.4
Hori 265.596 |QP 39.4 12.7 9.6 319 29.8 46.0 16.2
Hori 287.996 |QP 33.0 132 9.8 31.8 24.2 46.0 21.8
Hori 335.783 |QP 38.0 14.3 10.2 31.9 30.6 46.0 15.4
Hori 512.992 |QP 31.9 17.8 11.3 322 28.8 46.0 17.2
Hori 769.489 |QP 29.8 20.5 12.7 31.8 31.2 46.0 14.8
Hori 2483.500 [PK 59.0 26.9 6.8 32.0 60.7 73.9 132
Hori 4960.000 [PK 419 32.1 8.9 312 51.7 73.9 222
Hori 7440.000 |PK 40.3 36.0 10.2 32.1 54.4 73.9 19.5 |Floor Noise
Hori 9920.000 |PK 40.4 382 11.1 32.5 572 73.9 16.7 |Floor Noise
Hori 2483.500 [AV 313 26.9 6.8 32.0 33.0 53.9 20.9
Hori 4960.000 [AV 32.7 32.1 8.9 31.2 2.5 53.9 11.4
Hori 7440.000 |AV 29.1 36.0 10.2 32.1 432 53.9 10.7 |Floor Noise
Hori 9920.000 [AV 29.2 382 11.1 32.5 46.0 53.9 7.9 |Floor Noise
Vert 215.996 |QP 29.6 11.5 9.2 319 18.4 435 25.1
Vert 265.596 |QP 36.2 12.7 9.6 319 26.6 46.0 19.4
Vert 287.996 |QP 31.0 132 9.8 31.8 222 46.0 23.8
Vert 335.783 |QP 38.0 14.3 10.2 319 30.6 46.0 15.4
Vert 512.992 |QP 34.0 17.8 11.3 322 30.9 46.0 15.1
Vert 769.489 |QP 30.9 20.5 12.7 31.8 323 46.0 13.7
Vert 2483.500 [PK 58.8 26.9 6.8 32.0 60.5 73.9 13.4
Vert 4960.000 [PK 41.8 32.1 8.9 31.2 51.6 73.9 223
Vert 7440.000 |PK 40.3 36.0 10.2 32.1 54.4 73.9 19.5 |Floor Noise
Vert 9920.000 |PK 40.4 382 11.1 32.5 572 73.9 16.7 |Floor Noise
Vert 2483.500 [AV 31.2 26.9 6.8 32.0 329 53.9 21.0
Vert 4960.000 [AV 325 32.1 8.9 31.2 423 53.9 11.6
Vert 7440.000 |AV 29.2 36.0 10.2 32.1 433 53.9 10.6 |Floor Noise
Vert 9920.000 |AV 29.2 38.2 11.1 32.5 46.0 53.9 7.9 |Floor Noise

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter+Distance factor(above 1 GHz)) - Gain(Amplifier)
*Other frequency noises omitted in this report were not seen or had enough margin (more than 20 dB).
*The 10th harmonic was not seen so the result was its base noise level.
1 GHz - 10 GHz

Distance factor:

20log (4.5m/3.0m)=3.5 dB
10 GHz - 26.5 GHz 20log (1.0 m /3.0 m) =-9.5 dB

*These results have sufficient margin without taking account Dwell time factor.

UL Japan, Inc.
Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone : +81 596 24 8999
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Radiated Spurious Emission

(Reference Plot for band-edge)

Test place Ise EMC Lab. No.3 Semi Anechoic Chamber
Report No. 11157080H
Date March 4, 2016
Temperature / Humidity 25 deg. C/29 % RH
Engineer Takafumi Noguchi
(1-10GHz)
Mode Tx, Hopping Off, DH5 2480 MHz
Horizontal
Restricted-band band-edge Plot
#- Agilent R T

Ref 120.7 dBpl fitten 30 dB

#EmiPk

Log *

10

dB/

N

#LgPy { \

UL o5 ] \

V3 FC \

0 BN

Swp

Center 2.483 50 GHz Span 56 MHz

#Res BH (CISPR) 1 MHz +UBH 3 MHz Sweep 184 ms (1261 ptsd

Trace Green : Peak Plot
Trace Purple : Average Plot

Vertical
Restricted-band band-edge Plot
- Agilent R T
Ref 126.7 dBpY Atten 30 dB
#EmiPk
Log *
16
dB/
il
#Lghy { \
¥l 52 [ \
Y3 FC / \
£(
FTun - L
Swp
Center 2.483 50 GHz Span 56 MHz
#Res BW (CISPR) 1 MHz +UEH 3 MHz Sweep 184 ms (1261 ptsd

Trace Green : Peak Plot
Trace Purple : Average Plot

* Final result of restricted band edge was shown in tabular data.
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Radiated Spurious Emission

Test place Ise EMC Lab.

Semi Anechoic Chamber No.3 No.4 No.4

Report No. 11157080H

Date March 4, 2016 March 7, 2016 April 28, 2016

Temperature / Humidity 25 deg. C/29 % RH 23 deg. C/57 % RH 24 deg. C/ 60 % RH

Engineer Takafumi Noguchi Satofumi Matsuyama  Takafumi Noguchi

(1-10GHz) (Above 10GHz) (Below 1GHz)
Mode Tx, Hopping Off, 3DHS5 2402 MHz

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

Hori 215.996 |QP 29.0 11.5 9.2 31.9 17.8 435 25.7

Hori 265.596 |QP 39.4 12.7 9.6 319 29.8 46.0 16.2

Hori 287.996 |QP 339 13.2 9.8 31.8 25.1 46.0 20.9

Hori 335.783 |QP 37.9 14.3 10.2 31.9 30.5 46.0 15.5

Hori 512.992 |QP 31.8 17.8 11.3 322 28.7 46.0 17.3

Hori 769.489 |QP 29.8 20.5 12.7 31.8 31.2 46.0 14.8

Hori 2390.000 [PK 44.0 26.9 6.8 32.0 45.7 73.9 28.2

Hori 4804.000 [PK 437 31.8 9.0 313 53.2 73.9 20.7

Hori 7206.000 [PK 40.7 36.0 10.2 32.0 54.9 73.9 19.0 |Floor Noise
Hori 9608.000 |PK 41.0 38.2 11.0 324 57.8 73.9 16.1 |Floor Noise
Hori 2390.000 [AV 29.2 26.9 6.8 32.0 30.9 53.9 23.0

Hori 4804.000 [AV 332 31.8 9.0 313 42.7 53.9 11.2

Hori 7206.000 [AV 29.3 36.0 10.2 32.0 435 53.9 10.4 |Floor Noise
Hori 9608.000 [AV 29.4 38.2 11.0 32.4 46.2 53.9 7.7 |Floor Noise
Vert 215.996 |QP 29.6 11.5 9.2 319 18.4 435 25.1

Vert 265.596 |QP 36.2 12.7 9.6 31.9 26.6 46.0 19.4

Vert 287.996 |QP 31.0 13.2 9.8 31.8 222 46.0 23.8
Vert 335.783 |QP 37.8 14.3 10.2 31.9 304 46.0 15.6
Vert 512.992 |QP 339 17.8 11.3 322 30.8 46.0 15.2
Vert 769.489 |QP 30.9 20.5 12.7 31.8 323 46.0 13.7

Vert 2390.000 [PK 429 26.9 6.8 32.0 44.6 73.9 293
Vert 4804.000 [PK 429 31.8 9.0 313 52.4 73.9 21.5
Vert 7206.000 |PK 40.6 36.0 10.2 32.0 54.8 73.9 19.1 |Floor Noise
Vert 9608.000 |PK 41.0 38.2 11.0 324 57.8 73.9 16.1 |Floor Noise
Vert 2390.000 [AV 29.1 26.9 6.8 32.0 30.8 53.9 23.1
Vert 4804.000 [AV 32.6 31.8 9.0 313 42.1 53.9 11.8
Vert 7206.000 [AV 29.2 36.0 10.2 32.0 434 53.9 10.5 |Floor Noise
Vert 9608.000 |[AV 29.4 38.2 11.0 324 46.2 53.9 7.7 |Floor Noise
Result = Reading + Ant Factor + Loss (Cablet+Attenuator+Filter+Distance factor(above 1 GHz)) - Gain(Amplifier)

*Other frequency noises omitted in this report were not seen or had enough margin (more than 20 dB).

*The 10th harmonic was not seen so the result was its base noise level.
Distance factor: 1GHz-10GHz  20log (4.5m/3.0m)=3.5dB

10 GHz - 26.5 GHz 20log (1.0 m/ 3.0 m) =-9.5 dB
20dBc Data Sheet
Polarity | Frequency | Detector| Reading| Ant Loss Gain Result | Limit | Margin Remark
Factor
[MHZz] [dBuV] | [dB/m] [dB] [dB] [dBuV/m][dBuV/m| [dB]

Hori 2402.000 |PK 90.4 26.9 6.8 32.0 92.1 - -|Carrier
Hori 2400.000 [PK 51.5 26.9 6.8 32.0 53.2 72.1 18.9
Vert 2402.000 |PK 89.9 26.9 6.8 32.0 91.6 - -|Carrier
Vert 2400.000 |PK 51.0 26.9 6.8 32.0 52.7 71.6 18.9

*These results have sufficient margin without taking account Dwell time factor.

UL Japan, Inc.

Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999

Facsimile

1 +81 596 24 8124
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Test place

Semi Anechoic Chamber
Report No.

Date

Temperature / Humidity

Radiated Spurious Emission

(Plot data, Worst case)

Ise EMC Lab.
No.3
11157080H
March 4, 2016

25 deg. C/29 % RH

No.4 No.4

March 7, 2016
23 deg. C/57 % RH

April 28,2016
24 deg. C/ 60 % RH

Engineer Takafumi Noguchi Satofumi Matsuyama  Takafumi Noguchi
(1-10GHz) (Above 10GHz) (Below 1GHz)
Mode Tx, Hopping Off, 3DHS5 2402 MHz
Horizontal
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*These plots data contains sufficient number to show the trend of characteristic features for EUT.

UL Japan, Inc.

Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
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Radiated Spurious Emission

(Reference Plot for band-edge)

Test place Ise EMC Lab. No.3 Semi Anechoic Chamber
Report No. 11157080H
Date March 4, 2016
Temperature / Humidity 25 deg. C/29 % RH
Engineer Takafumi Noguchi
(1-10GHz)
Mode Tx, Hopping Off, 3DH5 2402 MHz
Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
4 Agilent R T 4 Agilent R T
Mkrl 2.462 80 GHz
Ref 120.7 dBpy Atten 36 dB Ref 120.7 dBpy Atten 36 dB 90,42 dBpV
#EmiPk #Peak
Log * Lag
18 18
dB/ dB/
3
N 0 i
I Il
#Lghv LgAv
ul s2 1 y \&I 5182 l I
v ch“ TENS S T Al f v J‘*L FAFTE v J )
£00: £05: !
FTun ]k S8 S TR TR MTRFARH I IWTIEN PRSP RS TINPNTIVNLS S WP me MWMW
Swp Swp
Center 2.39G 08 GHz Span 5@ MHz Center 2.39G 08 GHz Span 5@ MHz
#Res BH (CISPR) 1 MH=z #YBH 3 MHz Sweep 1.04 ms (1261 prs) #Res BH 108 kHz #YBH 300 kHz Sweep 4.8 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

20dBc Plot

Vertical
Restricted-band band-edge Plot Authorized-band band-edge Plot
4 Agilent R T 4 Agilent R T
Mkrl 2.402 80 GHz
Ref 120.7 dBpY Atten 38 dB Ref 120.7 dBpY Atten 38 dB $9.92 dBpY
+EmiPk #Peak
Log * Lag
16 16
dB/ dB/
/ﬂ\ gé'gv ﬁ
#LgAy I/ \\ Lgl:v ( ]
¥l o§2 5182 l I
Y3 FC Y3 FC
AP FURITR PN STIRERG PLUTUNT W SRUTY! AT ..um l\t L“IJLI.J,_M Mtperesid] ‘J,W"/ H
£00: £00: A
FTun L ]k FTun Bttt b s e o Wﬁ‘fw Mln.. ik
Swp Swp
Center 2.39G 08 GHz Span 5@ MHz Center 2.39G 08 GHz Span 5@ MHz

#Res BH (CISPR) 1 MH=z #YBH 3 MHz Sweep 1.04 ms (1261 prs)

#Res BH 196 kHz #YBH 360 kHz Sweep 4.8 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

20dBc Plot

* Final result of restricted band edge was shown in tabular data.

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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Radiated Spurious Emission

Test place Ise EMC Lab.

Semi Anechoic Chamber No.3 No.4 No.4

Report No. 11157080H

Date March 4, 2016 March 7, 2016 April 28, 2016

Temperature / Humidity 25 deg. C/29 % RH 23 deg. C/57 % RH 24 deg. C/ 60 % RH

Engineer Takafumi Noguchi Satofumi Matsuyama  Takafumi Noguchi

(1-10GHz) (Above 10GHz) (Below 1GHz)
Mode Tx, Hopping Off, 3DH5 2441 MHz

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

Hori 215.996 |QP 28.6 115 9.2 319 17.4 435 26.1

Hori 265.596 |QP 39.0 12.7 9.6 319 294 46.0 16.6

Hori 287.996 |QP 34.1 132 9.8 31.8 253 46.0 20.7

Hori 335.783 |QP 335 14.3 10.2 319 26.1 46.0 19.9

Hori 512.992 |QP 28.0 17.8 113 322 24.9 46.0 21.1

Hori 769.489 |QP 30.5 20.5 12.7 31.8 31.9 46.0 14.1

Hori 4882.000 |PK 423 319 9.0 313 51.9 73.9 22.0

Hori 7323.000 |PK 40.3 36.0 10.3 32.0 54.6 73.9 19.3 |Floor Noise

Hori 9764.000 |PK 40.4 38.2 11.0 32.5 57.1 73.9 16.8 |Floor Noise

Hori 4882.000 AV 32.7 319 9.0 313 423 53.9 11.6

Hori 7323.000 |AV 29.0 36.0 10.3 32.0 433 539 10.6 |Floor Noise

Hori 9764.000 |AV 28.9 38.2 11.0 325 45.6 53.9 8.3 |Floor Noise

Vert 215.996 |QP 28.5 115 9.2 319 17.3 435 26.2

Vert 265.596 |QP 35.6 12.7 9.6 319 26.0 46.0 20.0

Vert 287.996 |QP 293 132 9.8 31.8 20.5 46.0 255

Vert 335.783 |QP 36.3 143 10.2 319 28.9 46.0 17.1

Vert 512.992 |QP 335 17.8 113 322 304 46.0 15.6

Vert 769.489 |QP 32.1 20.5 12.7 31.8 33.5 46.0 12.5

Vert 4882.000 [PK 422 319 9.0 313 51.8 73.9 22.1

Vert 7323.000 |PK 40.3 36.0 10.3 32.0 54.6 73.9 19.3 |Floor Noise

Vert 9764.000 |PK 40.2 38.2 11.0 32.5 56.9 73.9 17.0 |Floor Noise

Vert 4882.000 AV 32.6 319 9.0 313 42.2 53.9 11.7

Vert 7323.000 |AV 29.0 36.0 10.3 32.0 433 539 10.6 | Floor Noise

Vert 9764.000 JAV 28.9 38.2 11.0 325 45.6 53.9 8.3 |Floor Noise

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter+Distance factor(above 1 GHz)) - Gain(Amplifier)
*Other frequency noises omitted in this report were not seen or had enough margin (more than 20 dB).

*The 10th harmonic was not seen so the result was its base noise level.

Distance factor:

1 GHz - 10 GHz

10 GHz - 26.5 GHz 20log (1.0 m/ 3.0 m)

20log (4.5m/3.0m)=3.5dB

=-9.5dB

*These results have sufficient margin without taking account Dwell time factor.

UL Japan, Inc.
Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone : +81 596 24 8999
:+81 596 24 8124
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Radiated Spurious Emission
Test place Ise EMC Lab.
Semi Anechoic Chamber No.3 No.4 No.4
Report No. 11157080H
Date March 4, 2016 March 7, 2016 April 28, 2016
Temperature / Humidity 25 deg. C/29 % RH 23 deg. C/57 % RH 24 deg. C/ 60 % RH
Engineer Takafumi Noguchi Satofumi Matsuyama  Takafumi Noguchi
(1-10GHz) (Above 10GHz) (Below 1GHz)
Mode Tx, Hopping Off, 3DH5 2480 MHz
Polarity | Frequency | Detector | Reading | Ant.Fac.| Loss Gain Result Limit Margin Remark
[MHz] [dBuV] | [dB/m] | [dB] [dB] |[dBuV/m]|[dBuV/m]| [dB]
Hori 215.996 |QP 28.6 115 9.2 319 17.4 435 26.1
Hori 265.596 |QP 39.1 12.7 9.6 319 29.5 46.0 16.5
Hori 287.996 |QP 34.0 132 9.8 31.8 25.2 46.0 20.8
Hori 335.783 |QP 33.7 14.3 10.2 31.9 26.3 46.0 19.7
Hori 512.992 |QP 283 17.8 11.3 322 252 46.0 20.8
Hori 769.489 |QP 30.5 20.5 12.7 31.8 31.9 46.0 14.1
Hori 2483.500 [PK 59.1 26.9 6.8 32.0 60.8 73.9 13.1
Hori 4960.000 [PK 423 32.1 8.9 312 52.1 73.9 21.8
Hori 7440.000 |PK 40.5 36.0 10.2 32.1 54.6 73.9 19.3 |Floor Noise
Hori 9920.000 |PK 40.4 382 11.1 32.5 572 73.9 16.7 |Floor Noise
Hori 2483.500 [AV 31.8 26.9 6.8 32.0 335 53.9 20.4
Hori 4960.000 [AV 32.6 32.1 8.9 31.2 04 53.9 11.5
Hori 7440.000 |AV 29.2 36.0 10.2 32.1 433 53.9 10.6 |Floor Noise
Hori 9920.000 [AV 29.2 382 11.1 32.5 46.0 53.9 7.9 |Floor Noise
Vert 215.996 |QP 28.5 11.5 9.2 319 17.3 435 26.2
Vert 265.596 |QP 35.7 12.7 9.6 319 26.1 46.0 19.9
Vert 287.996 |QP 29.6 132 9.8 31.8 20.8 46.0 252
Vert 335.783 |QP 36.3 14.3 10.2 319 28.9 46.0 17.1
Vert 512.992 |QP 335 17.8 11.3 322 30.4 46.0 15.6
Vert 769.489 |QP 32.0 20.5 12.7 31.8 334 46.0 12.6
Vert 2483.500 [PK 57.4 26.9 6.8 32.0 59.1 73.9 14.8
Vert 4960.000 [PK 4.1 32.1 8.9 31.2 51.9 73.9 22.0
Vert 7440.000 |PK 40.4 36.0 10.2 32.1 545 73.9 19.4 |Floor Noise
Vert 9920.000 |PK 40.5 382 11.1 32.5 57.3 73.9 16.6 |Floor Noise
Vert 2483.500 [AV 31.0 26.9 6.8 32.0 32.7 53.9 21.2
Vert 4960.000 [AV 325 32.1 8.9 31.2 423 53.9 11.6
Vert 7440.000 |AV 29.1 36.0 10.2 32.1 432 53.9 10.7 |Floor Noise
Vert 9920.000 |AV 29.2 38.2 11.1 32.5 46.0 53.9 7.9 |Floor Noise

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter+Distance factor(above 1 GHz)) - Gain(Amplifier)
*Other frequency noises omitted in this report were not seen or had enough margin (more than 20 dB).
*The 10th harmonic was not seen so the result was its base noise level.
1 GHz - 10 GHz

Distance factor:

20log (4.5m/3.0m)=3.5 dB
10 GHz - 26.5 GHz 20log (1.0 m /3.0 m) =-9.5 dB

*These results have sufficient margin without taking account Dwell time factor.

UL Japan, Inc.
Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone : +81 596 24 8999
:+81 596 24 8124
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Radiated Spurious Emission

(Reference Plot for band-edge)

Test place Ise EMC Lab. No.3 Semi Anechoic Chamber
Report No. 11157080H
Date March 4, 2016
Temperature / Humidity 25 deg. C/29 % RH
Engineer Takafumi Noguchi
(1-10GHz)
Mode Tx, Hopping Off, 3DH5 2480 MHz
Horizontal
Restricted-band band-edge Plot
#- Agilent R T

Ref 120.7 dBpl fitten 30 dB

#EmiPk

Log *

10

dB/

#LgAv / \

Wl $2 I \

Y3 FC

£(
FTun

Swp

Center 2,483 50 GHz

#Res BH (CISPRY 1 MHz #VBH 3 MHz

Span 56 MHz
Sweep 184 ms (1261 ptsd

Trace Green : Peak Plot
Trace Purple : Average Plot

Vertical

- Agilent

Ref 126.7 dbpV Atten 3@ dB

Restricted-band band-edge Plot
R T

#EmiPk
Log

16
dB/

#LgPy

Wl $2 [ \

Y3 FC

£(
FTun JI

Swp

Center 2,483 50 GHz

#Res BH (CISPRY 1 MHz #VBH 3 MHz

Span 56 MHz
Sweep 184 ms (1261 ptsd

Trace Green : Peak Plot
Trace Purple : Average Plot

* Final result of restricted band edge was shown in tabular data.

UL Japan, Inc.
Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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Conducted Spurious Emission

Test place Ise EMC Lab. No.11 Measurement Room

Report No. 11157080H

Date March 2, 2016

Temperature / Humidity 21 deg. C/41%RH

Engineer Shinichi Miyazono

Mode Tx, Hopping Off, DHS

2402 MHz

9 kHz - 150 kHz 150 kHz - 30 MHz

1 Agilent R T - Agilent R T
Mkrl 11.88 kHz Mkrl 374 kHz
Ref 87 dBpl #hitten 16 dB 5.31 dBpV Ref 97 dBpV sAtten 18 4B 15.68 dEpY
wPeak wPaak ‘
Log Log
10 10 ‘
dB/ DC Coupled dB/ DC Coupled
LgR 5 LgA b
9 B f SR T S A . - o
oo W\hr?f.,,l‘.y* e, Mg m‘lr'll' A L"?mrv'i' — 1%’-“‘*""’"{‘1"&“\”’?\”‘1’4.”"‘ - e it oL i A s e Mt
Start 9.80 kHz Stop 150.08 kHz Start 158 kHz Stop 30.008 MHz
#Res BH 208 Hz #UBH 620 Hz Sweep 2.279 5 (1201 pts) #Res BH 9.1 kHz wUBH 27 kHz Sweep 3448 ms (1201 prs)
Marker Trace Type X Axis Amplitude Markar Trace Typa X Axis Amplitude
1 ©3) Frag 11.088 kHz 5.31 depy 1 3 Freq 374 kHz 15.68 dBpl

B it Agilent

30 MHz - 25 GHz

R
Mkrl 2.462 GHz

Ref 187 dBpV Atten 10 dB 93.51 dbpV
#Peak T
Log
1a
dB/
s
dBw 5 5
Lof e e
5182
Start 39 MHz Stop 25060 GHz
#Res BH 100 kHz sUBH 300 kHz Sweep 2.387 s (8192 pts)
Marker  Trace Type ¥ fixis Anplitude
1 3 Frag 2402 GHz 93.51 dBul
2 @ Frag 9,609 GHz 20.27 dByl
3 @ Frag 13.911 GHz 32.86 dBpl
4 @ Fraq 7.285 Ghz 33.13 dByl

UL Japan, Inc.
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Conducted Spurious Emission
Test place Ise EMC Lab. No.11 Measurement Room
Report No. 11157080H
Date March 2, 2016
Temperature / Humidity 21 deg. C/41%RH
Engineer Shinichi Miyazono
Mode Tx, Hopping Off, DHS
2441 MHz
9 kHz — 150 kHz 150 kHz — 30 MHz
1 Agilent R - Agilent R T
Mkrl 12.86 kHz Mkrl 374 kHz
Ref 87 dBpl #hitten 16 dB 6.26 dBpV Ref 97 dBpV sAtten 18 4B 16.16 dEpY
wPeak wPaak ‘
Log Log
10 10 ‘
dB/ DC Coupled dB/ DC Coupled
LagAv jn' ; Lghv :AFM... v " M p .
_— et ety it | - s bk h bt ey b
Start 9.00 kHz Stop 156,00 kHz Stare 150 kHz Stop 38.008 MHz
#Res BH 208 Hz #UBH 620 Hz Sweep 2.279 5 (1201 pts) #Res BH 9.1 kHz wUBH 27 kHz Sweep 3448 ms (1201 prs)
Marker Trace Type X Axis Amplitude Markar Trace Typa X Axis Amplitude
1 ©3) Frag 12,86 kHz 6.26 dBpy 1 3 Freq 374 kHz 16.18 dBpl

#Peak
Log
1a
dB/

ol
718
dBpl
Lafv

5182
Start

B it Agilent

30 MHz - 25 GHz

*Atten 16 dB

R

Mikrl 2.441 GHz
91.77 dBpV

Ref 187 dBpV
I

-

—ow

9 MHz

*Res BH 108 kHz

*UBH 360 kHz

Sweep 2.387 s (8192 pts)

Stop 25060 GHz

Marker

Trace

Type
Freg
Frag
Frag
Frag

X Hxis
2.441 GHz
2.493 GHz
7.322 GHz

14.315 GHz

Anplitude
91,77 dBul
30.58 dByl
32.58 dBpl
33.18 dByl

UL Japan, Inc.
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Conducted Spurious Emission

Test place Ise EMC Lab. No.11 Measurement Room
Report No. 11157080H
Date March 2, 2016
Temperature / Humidity 21 deg. C/41%RH
Engineer Shinichi Miyazono
Mode Tx, Hopping Off, DHS
2480 MHz
9 kHz — 150 kHz 150 kHz — 30 MHz
1 Agilent R T - Agilent R T
Mkrl 13.46 kHz Mkrl 772 kHz
Ref 87 dBpl #hitten 16 dB 5.21 dBpV Ref 97 dBpV sAtten 18 4B 15.77 dEpV
wPeak wPaak ‘
Log Log
10 10 ‘
dB/ DC Coupled dB/ DC Coupled
LgR 5 LgA 5
ghv 2 S T VTR
By kbl o " A el s i T
5 0% et b PSP b A e YR ] s 52 |
Start 9.80 kHz Stop 150.08 kHz Start 158 kHz Stop 30.008 MHz
#Res BH 208 Hz #UBH 620 Hz Sweep 2.279 5 (1201 pts) #Res BH 9.1 kHz wUBH 27 kHz Sweep 3448 ms (1201 prs)
Marker Trace Type X Axis Amplitude Markar Trace Typa X Axis Amplitude
1 ©3) Frag 13.46 kHz 5.21 depy 1 3 Freq 772 kHz 15.77 dBpl
30 MHz - 25 GHz
3 Agilent R T
Mkrl 2.480 GHz
Ref 107 dBpV *Atten 16 dB 91.57 dBpV
#Peak T
Log
1a
dB/
ol
76 N
dBpY T o
Lofv M[M 5 = “ i
$1 92 \
Start 39 MHz Stop 25060 GHz
*Res BH 108 kHz *UBH 360 kHz Sweep 2.387 s (8192 pts)
Marker  Trace Type X fiis Anplitude
1 @ Fraa 2,480 GHz 91,57 dBul
H (2 Fran 2.585 GHz 31.59 dBul
E] @) Fraq 13.332 BHz 32,83 dBul
4 @ Fraq 7.441 GHz 32.96 dBuy

UL Japan, Inc.
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Conducted Spurious Emission

Test place Ise EMC Lab. No.11 Measurement Room
Report No. 11157080H
Date March 2, 2016
Temperature / Humidity 21 deg. C/41%RH
Engineer Shinichi Miyazono
Mode Tx, Hopping Off, 3DHS5
2402 MHz
9 kHz — 150 kHz 150 kHz — 30 MHz
1 Agilent R T - Agilent R T
Mkrl 11.82 kHz Mkrl 846 kHz
Ref 87 dBpl #hitten 16 dB 4.54 dBpY Ref 97 dBpV sAtten 18 4B 15.21 dEpY
wPeak wPaak ‘
Log Log
10 10 ‘
dB/ DC Coupled dB/ DC Coupled
LoAy | LoAv |9
g L S T T " n A A —
o o ‘):‘M'WMV . 1'# oA ayittprth o r'-wnﬁ'W\“f'J“"v‘eMMWmWh - 0 L bbby b )
Start 9.80 kHz Stop 150.08 kHz Start 158 kHz Stop 30.008 MHz
#Res BH 208 Hz #UBH 620 Hz Sweep 2.279 5 (1201 pts) #Res BH 9.1 kHz wUBH 27 kHz Sweep 3448 ms (1201 prs)
Marker Trace Type X Axis Amplitude Markar Trace Typa X Axis Amplitude
1 )] Fraq 11.82 kHz 4.54 depu 1 3 Frag 8465 kHz 16.21 dBgll
30 MHz - 25 GHz
3 Agilent R T
Mkrl 2.462 GHz
Ref 107 dBpV *Atten 16 dB 91.56 dBpY
#Peak T
Log
1a
dB/
ol
75
B H k4 e g
Lafv PR ~ .
51 %2
Start 39 MHz Stop 25060 GHz
*Res BH 108 kHz *UBH 360 kHz Sweep 2.387 s (8192 pts)
Marker  Trace Type X fieis Anplitude
1 @ Frag 2,462 GHz 91,56 dEul
H (2 Fran 7.207 GHz 3116 dBul
E] @) Fraq 2.484 GHz 27.22 deul
4 @ Fraq 24.857 GHz 32.37 dBul
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Conducted Spurious Emission
Test place Ise EMC Lab. No.11 Measurement Room
Report No. 11157080H
Date March 2, 2016
Temperature / Humidity 21 deg. C/41%RH
Engineer Shinichi Miyazono
Mode Tx, Hopping Off, 3DH5
2441 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
1 Agilent R T - Agilent R T
Mkrl 11.35 kHz Mkrl 225 kHz
Ref 87 dBpl #hitten 16 dB 6.38 dBpV Ref 97 dBpV sAtten 18 4B 15.78 dEpV
wPeak wPaak ‘
Log Log
10 10 ‘
dB/ DC Coupled dB/ DC Coupled
LagAv ‘}’ LgAv ” -
N V‘“n.vw. i CETIgN BRI O ool N'n‘n"‘#‘-'-*‘*W.r‘v.ﬂmm‘,«»‘r«p N 32%‘?%«\“&1\4‘:..1( o s & e e e LY e
Start 9.80 kHz Stop 150.08 kHz Start 158 kHz Stop 30.008 MHz
#Res BH 208 Hz #UBH 620 Hz Sweep 2.279 5 (1201 pts) #Res BH 9.1 kHz wUBH 27 kHz Sweep 3448 ms (1201 prs)
Marker Trace Type X Axis Amplitude Markar Trace Typa X Axis Amplitude
1 ©3) Frag 11.35 kHz 6.38 depy 1 3 Freq 225 kHz 15.78 dBpl

30 MHz - 25 GHz

B 3 Agilent R
Mkrl 2,441 GHz
Ref 187 dBpV Atten 10 dB 90.78 dbpV
wPeak |
Log
1a
dB/
s
dBw 3
Lafv i "
5182
Start 39 MHz Stop 25060 GHz
#Res BH 100 kHz sUBH 300 kHz Sweep 2.387 s (8192 pts)
Marker Trace Type X Axis Anplitude
1 3 Freg 2.441 GHz 98.78 dBul
2 @ Frag 7.322 GHz 31.82 dByl
3 @ Frag 2.493 GHz 28.31 dBpl
4 @ Frag 13.279 BHz 32.64 dBpl

UL Japan, Inc.

Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
1 +81 596 24 8124
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Conducted Spurious Emission

Test place Ise EMC Lab. No.11 Measurement Room

Report No. 11157080H

Date March 2, 2016

Temperature / Humidity 21 deg. C/41%RH

Engineer Shinichi Miyazono

Mode Tx, Hopping Off, 3DHS5

2480 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
1 Agilent R T - Agilent R T
Mkrl 9.59 kHz Mkrl 250 kHz
Ref 87 dBpl #hitten 16 dB 5.55 dBpV Ref 97 dBpV sAtten 18 4B 15.83 dEpY
wPeak wPaak ‘
Lrég L%g ‘
1 1
dB/ DC Coupled dB/ DC Coupled
Lghv LgAv
o o w\l‘w_\"j}{y‘wwmw .1'._l:J.LF O YY S ’A-r. W F— PP P o o il i st L T R Y "
Start 9.80 kHz Stop 150.08 kHz Start 158 kHz Stop 30.008 MHz
#Res BH 208 Hz #UBH 620 Hz Sweep 2.279 5 (1201 pts) #Res BH 9.1 kHz wUBH 27 kHz Sweep 3448 ms (1201 prs)
Marker Trace Type X Axis Amplitude Markar Trace Typa X Axis Amplitude
1 ©3) Frag 9.59 kHz 5.55 depu 1 3 Freq 258 kHz 15.83 dBpu

B it Agilent

30 MHz - 25 GHz

R

Mkrl 2.480 GHz

Ref 187 dBpV Atten 10 dB 89.93 dbpV
#Peak T
Log
1a
dB/
ol
63.9 .
ABY Z —5
Lafv e ! g
$1 92 \
Start 39 MHz Stop 25060 GHz
#Res BH 100 kHz sUBH 300 kHz Sweep 2.387 s (8192 pts)
Marker Trace Type X Rxis Anplitude
1 3 Freg 2,488 GHz 89,93 dBul
2 @ Frag 7.441 GHz 3141 dByl
3 @ Frag 2,565 GHz 28.92 dBpl
4 @ Fraq 14.231 GHz 31.91 dBpl

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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Conducted Emission Band Edge compliance
Test place Ise EMC Lab. No.11 Measurement Room
Report No. 11157080H
Date March 2, 2016
Temperature / Humidity 21 deg. C/41%RH
Engineer Shinichi Miyazono
Mode Tx DH5
Hopping On
Low High
o Agilent R o Agilent R
Mkr2 2.480 000 GHz Mkr2 2.483 500 GHz
Ref 107 dBuY sfitten 16 dB 50.23 dBpY | Ref 107 dBuV sfitten 16 dB 35.02 dBpY
wPeak A wPeak T
Log =ty — Log é
10 Vil N ) BT W Y
o/ AN | e [N
rn‘
2 / \
% o ) g
2 | s T e S AT ST LT . o', A 2 o b e Y N R
dBpll S B o dBpy A ST T T A
Laft v Laft \ / ) \JV \y e S
gk GgHv
S1 52 S1 52
Center 2.398 080 GHz Span 19 MHz Center 2,434 080 GHz Span 19 MHz
#Res BH 100 kHz =UBH 3088 kHz Sveep 1.04 ms (1201 pts) #Res BH 100 kHz =UBH 3088 kHz Sweep 1.04 ms (1201 pts)
Marker  Trace Type N Rxis Auplitude Marker  Trace Type N Rxis fAnplitude
1 3 Freq 2.482 142 6Hz 94.16 dBpl 1 3 Freq 2.479 942 6Hz 92.18 dBpl
2 3 Freq 2.4680 808 6Hz 52.23 dBpl 2 3 Freq 2.483 5088 6Hz 35.82 dBpl
Hopping Off
Low High
B Agilent T B Agilent T
Mkr2 2.480 008 GHz Mkr2 2.483 500 GHz
Ref 167 dBpV Atten 10 dB 53.40 dBpY Ref 167 dBpV »Atten 10 dB 44.93 dBpY
#Peak N #Peak .
Log Log |
18 i 18 ?“‘-,
dB/ 7 N, dB/ / \
7 7 T
z / Y / \'\
%13 et -«~f.-'u1"'1"\f9'k'i'”l'|’l"ﬂ'1‘ 9‘24 ‘ ] HAe T 5
X et et T O I 5 LT .
OB o PR I L [ By [y Cjy L e
Loy W d Loty I PRCIT A
$1 s2 $1 s2
Center 2.398 900 GHz Span 19 MHz Center 2,484 900 GHz Span 19 MHz
+Res BN 160 kHz =UBH 300 kHz Swveep 1.04 ms (1201 pts) #Res BH 100 kHz =UBH 300 kHz Swveep 1.04 ms (1201 pts)
Marker Trace Type X RAxis Amplitude Marker Trace Type X RAxis Amplitude
1 3 Freq 2.481 825 6Hz 94.34 dBpl 1 3 Freq 2.479 817 6Hz 92.38 dBpl
2 3 Freq 2.400 888 6Hz 53.46 dBpv 2 3 Freq 2.483 500 6Hz 44.83 dBpl

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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Conducted Emission Band Edge compliance
Test place Ise EMC Lab. No.11 Measurement Room
Report No. 11157080H
Date March 2, 2016
Temperature / Humidity 21 deg. C/41%RH
Engineer Shinichi Miyazono
Mode Tx 3DHS5
Hopping On
Low High
o Agilent R T o Agilent R
Mkr2 2.460 080 GHz Mkr2 2.483 580 GHz
Ref 107 dBpV #Htten 10 dB 53.09 dbp Ref 107 dBpV #Htten 10 dB 39.82 dbpl
wPeak 1 »Peak
Log - Log %
10 | | i Vo [ BT Y S N
dB/ / dB/ %
T T f lll
7 |
2z o 11
b s s L AT
N A A, e ety AP L ! . kL) ' . » Ay
T S S S v : dBpY UM g e B T
Lafw LoAw
S1 52 S1 52
Center 2.398 080 GHz Span 19 MHz Center 2,434 080 GHz Span 19 MHz
#Res BH 100 kHz =UBH 3088 kHz Sveep 1.04 ms (1201 pts) #Res BH 100 kHz =UBH 3088 kHz Sweep 1.04 ms (1201 pts)
Marker  Trace Type W fxis Fmplitude Marker  Trace Type ¥ fxis Fnplitude
1 @3 Freq 2.481 B25 GHz 94.24 dBl 1 3 Freq 2.479 142 BHz 92.29 dBul
2 3 Freq 2,488 @B GHz 53.89 dBull 2 3 Freq 2.483 588 GHz 39.82 Bl
Hopping Off
Low High
B Agilent R T B Agilent R T
Mkr2 2.460 888 GHz Mkr2 2.483 588 GHz
Ref 167 dBpV Atten 10 dB 51.41 dBpY Ref 167 dBpV »Atten 10 dB 41.91 dBpY
#Peak N #Peak .
Log 74 Log
10 RN I ey
dB/ / dB/ f h
T T i T / 3
| f I 7 \
%3 S ,—;"I.!f.lw;ve'|j~ﬁ’:'—\’ 9‘23 ‘ thri-'\"}] W s
. et s T . Bl LAV s T %
BV |y iy dBpY i o RN
Lofhv v U AL Lo Y ! LA 'iw'\'ﬁw‘ﬂ”r"*ﬁ 0 Ma
1 %2 1 %2 |
Center 2.398 900 GHz Span 19 MHz Center 2,484 900 GHz Span 19 MHz
+Res BN 160 kHz =UBH 300 kHz Swveep 1.04 ms (1201 pts) #Res BH 100 kHz =UBH 300 kHz Swveep 1.04 ms (1201 pts)
Markar Trace Type X Axis Anplitude Markar Trace Type X Axis Anplitude
1 3) Freg 2.481 825 GHz 94,29 dBpll 1 3) Freg 2,486 158 GHz 92.28 Bl
2 3 Frag 2,486 868 GHz 51,41 dBull 2 3 Frag 2,483 508 GHz 411 dByll

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999

Facsimile :+81 596 24 8124
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99%Occupied Bandwidth

Test place Ise EMC Lab. No.11 Measurement Room
Report No. 11157080H
Date March 2, 2016
Temperature / Humidity 21 deg. C/41%RH
Engineer Shinichi Miyazono
Mode Tx Hopping Off
Hopping Off, DH5 Hopping Off, 3DH5
2402 MHz 2402 MHz
3 Agilent R T W Agilent R T
Ref 167 dBpY sAtten 10 dB Ref 187 dBpV #Htten 18 dB
#Peak WPeak
Log Log
10 flaaad VY ) B .V:W N
a8/ " dB/ b g
?..'x' A3 Ex e
v - 7 "
AL AN I e A ] e
i - S
LagAv Lafw
Ml 52 ML 52
Center 2,402 800 GHz Span 3 MHz Center 2.402 080 GHz Span 3 MHz
sRes BH 30 kHz sUBM 100 kHz Sweep 3.2 ms (1201 pts) *Res BW 38 kHz WWEH 100 kHz Sweep 3.2 ms (1261 prs)
Occupied Bandwidth Occ BN % Pwr  99.06 % Occupied Bandwidth Oce BN % Pur 9900
856.8780 kHz % dB  -20.00 dB 1.1772 MHz x dB -20.00 B
Transmit Freq Error  -14.353 kHz Transmit Freq Error  -16.766 kHz
% dB Bandwidth 936.936 kHz % dB Bandwidth 1.295 HHz
2441 MHz 2441 MHz
= Agilent R T - Agilent R T
Ref 107 dBpV sAtten 10 dB Ref 107 dBpY #Atten 16 dB
sPeak *Peak
Log Log
10 _peerda ﬁgf S VAN S
dB/ / -~ — e
G v > - = <
I's ? - : <-‘ fl l\x
~ L, \
o ,'( : Bt it e ’iﬁ-"'} VS PP
N ]
LaAy LaAv
ML 2] Ml $2
Center 2.441 Q98 GHz Span 3 MHz Center 2.441 080 GHz Span 3 MHz
sRes BH 38 kHz #UEH 180 kHz Sweep 3.2 ms (1201 prs) #Res BH 30 kHz #EH 180 kHz Sweep 3.2 ms (1261 prs)
Occupied Bandwidth Occ BN 7 PWr 9908 7 Occupied Bandwidth Occ BH % Pur  99.00 1
870.6783 kHz x dB -20.00 & 1.1699 MHz % dB -20.00 6B
Transmit Freq Error  -7.368 kHz Transmit Freq Error  -15.088 kHz
¥ dB Bandwidth 955,573 kHz % dB Banduidth 1.279 MHz
2480 MHz 2480 MHz
i Agilent R T i Agilent R T
Ref 187 dBpY wfAtten 10 dB Ref 107 dBpV #Atten 10 dB
#Peak #Peak
Log Loa
10 Pt 10 PN NS .
dB/ - v dB/ P A
227 T e Y e
o N
=W = A/ LAV s
[y e e
Lafiv Lyfv
Ml 52 ML 52
Center 2,480 680 GHz Span 3 MHz Center 2,480 008 GHz Span 3 MHz
#Res BH 38 kHz #UBH 180 kHz Sweep 3.2 ms (1201 pts) “Res BH 30 kHz SUBH 180 kHz Sweep 3.2 ms (1201 pts)
Occupied Bandwidth Occ BH 7 Pur  99.00 7 Occupied Bandwidth Occ BN % Pwr  99.00 7
855.2301 kHz x dB -20.00 dB 1.1708 MHz %X dB -20.00 dB
Transmit Freq Error  -12.579 kHz Transmit Freq Error  -17.517 kHz
% dB Bandwidth 933.481 kHz % dB Bandwidth 1.275 MHz

UL Japan, Inc.
Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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99% Occupied Bandwidth

Test place Ise EMC Lab. No.11 Measurement Room
Report No. 11157080H
Date March 2, 2016
Temperature / Humidity 21 deg. C/41%RH
Engineer Shinichi Miyazono
Mode Tx Hopping On
Hopping On, DH5 Hopping On, 3DH5
W Agilent R T 3 Agilent R T
Ref 107 dBpY #Atten 10 dB Ref 187 dBpV #Atten 18 dB
*Peak WPeak
Lag e P VSN NSNS E——— —— s —— . | Log Y P P PSSR PSP TSR SV T e S,
10 i ) 10 |
B/ ] ! dB/ J
=S ‘ \ “ >/ &«
. : =
}_«. =) |l34“,,L,v, ¥ n-rl ! \wv-«p,.
LgAv Lafv
Ml 52 ML 52
Center 2.441 06 GHz Span 106 MHz | Conrer 2.241 00 GHz Span 100 MHz
*Res BH 1 MHz *UBH 3 HHz Sweep 1.04 ms (1201 pts) | wRes BN 1 MHz WBH 3 MHz Sneep 1.4 ms (1201 pts)
Occupied Bandwidth Occ BH Z Pur 9990 2 | Oeeypied Bandwidth Occ BH Z PAr  99.00 7
78.5910 MHz % dB -26.00 o 78.6986 MHz X dB -26.00 dB
Transmit Freq Error  ~149.788 iz Transmit Freq Error 136395 kHz
¥ dB Bandnidth 81.203 Mz % dB Bandwidth §1.572 MHz

*Refer to 20dB Bandwidth for 99% Bandwidth inquiry mode.

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
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APPENDIX 2: Test instruments
Test equipment (1/2)
Control No. Instrument Manufacturer Model No Serial No Test Item | Calibration Date *
Interval(month)
MAEC-04 Semi Anechoic TDK Semi Anechoic DA-10005 RE/CE 2015/10/02 * 12
Chamber(NSA) Chamber 3m
MJIM-26 Measure KOMELON KMC-36 - RE/CE -
MMM-10 DIGITAL HiTESTER | Hioki 3805 51201148 RE/CE 2016/01/18 * 12
MOS-15 Thermo-Hygrometer Custom CTH-180 1501 RE/CE 2016/01/21 * 12
MTR-10 EMI Test Receiver Rohde & Schwarz ESR26 101408 RE/CE 2016/01/29 * 12
COTS-MEMI | EMI measurement TSJ TEPTO-DV - RE/CE -
program
MAEC-03 Semi Anechoic TDK Semi Anechoic DA-10005 RE 2015/10/01 * 12
Chamber(NSA) Chamber 3m
MAT-68 Attenuator Anritsu MP721B 6200961025 RE 2015/11/12 * 12
MBA-05 Biconical Antenna Schwarzbeck BBA9106 1302 RE 2015/11/02 * 12
MCC-141 Microwave Cable Junkosha MWX221 1305S002R(1m) | RE 2015/06/22 * 12
/ 1405S146(5m)
MCC-167 Microwave Cable Junkosha MWX221 1404S374(1m)/ | RE 2015/05/21 * 12
1405S074(5m)
MCC-50 Coaxial Cable UL Japan - - RE 2015/06/19 * 12
MHA-17 Horn Antenna Schwarzbeck BBHA9170 BBHA9170307 RE 2015/06/06 * 12
15-40GHz
MHA-20 Horn Antenna Schwarzbeck BBHA9120D 258 RE 2015/05/18 * 12
1-18GHz
MHA-21 Horn Antenna Schwarzbeck BBHA9120D 9120D-557 RE 2015/08/10 * 12
1-18GHz
MJIM-16 Measure KOMELON KMC-36 - RE -
MLA-23 Logperiodic Schwarzbeck VUSLPI111B 911B-192 RE 2016/01/30 * 12
Antenna(200-1000MH
z)
MMM-08 DIGITAL HiTESTER | Hioki 3805 51201197 RE 2016/01/13 * 12
MOS-13 Thermo-Hygrometer Custom CTH-180 1301 RE 2016/01/21 * 12
MPA-11 MicroWave System Agilent 83017A MY39500779 RE 2015/03/19 * 12
Amplifier
MPA-12 MicroWave System Agilent 83017A 650 RE 2015/10/01 * 12
Amplifier
MPA-14 Pre Amplifier SONOMA 310 260833 RE 2016/03/18 * 12
INSTRUMENT
MSA-03 Spectrum Analyzer Agilent E4448A MY44020357 RE 2015/05/18 * 12
MAT-67 Attenuator JFW Industries, Inc. 50FP-013H2 N - CE 2016/01/14 * 12
MCC-113 Coaxial cable Fujikura/Suhner/TSJ | 5D-2W(10m)/SF -/04178 CE 2015/07/02 * 12
M141(5m)/421-01
0(Im)/sucoform14
1-PE(1m)/RFM-E
121(Switcher)
MLS-23 LISN(AMN) Schwarzbeck NSLKS8127 8127-729 CE 2015/07/10 * 12
MSA-04 Spectrum Analyzer Agilent E4448A US44300523 CE 2015/11/06 * 12

UL Japan, Inc.

Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999

Facsimile
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Test equipment (2/2)
Control No. Instrument Manufacturer Model No Serial No Test Item | Calibration Date *
Interval(month)
MOS-19 Thermo-Hygrometer Custom (CTH-201 0001 AT 2015/12/08 * 12
MCC-137 Microwave cable HUBER+SUHNER |SUCOFLEX 102 3795472 AT 2015/10/08 * 12
MAT-22 Attenuator(10dB) Orient Microwave BX10-0476-00 - AT 2015/03/18 * 12
1-18GHz
MPM-08 Power Meter Anritsu ML2495A 6K00003338 AT 2015/10/08 * 12
MSA-14 Spectrum Analyzer Agilent [E4440A MY48250080 |AT 2015/10/07 * 12
MPSE-11 Power sensor Anritsu [MA2411B 011737 AT 2015/10/08 * 12
MAT-10 Attenuator(10dB) Weinschel Corp 2 BL1173 AT 2015/11/10 * 12
MCC-38 Coaxial Cable UL Japan - - AT 2015/12/07 * 12
MMM-17 DIGIHTAL HiTESTER | Hioki 3805 070900530 AT 2016/01/13 * 12

The expiration date of the calibration is the end of the expired month.
All equipment is calibrated with valid calibrations. Each measurement data is traceable to the national or
international standards.

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

CE: Conducted Emission test

RE: Radiated Emission test
AT: Antenna Terminal Conducted test

Test Item:
UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone : +81 596 24 8999

Facsimile

1 +81 596 24 8124






