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SECTION 1: Customer information

Company Nam
Address
Telephone Number
Facsimile Numbe
Contact Persc

PIONEER CORPORATIOI

: 25-1 Aza-Nishimachi, Yamada, Kawagoe-shi, Saitb8;-8555, Japan
. +81-49-228-6415

+81-48-22€-6493
Tomoyuk Tanaki

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

2.1 Identification of E.U.T.

Type of Equipment

Model No

Serial No

Rating

Receipt Date of Sample
Country ofMass-productior
Condition of EU

Modification of EUT

2.2 Product Description

. Car Audio with Bluetooth / WLAN

PVH-524¢
Refelto Section 4, Clause ¢
DC 13.2V

:December 25, 2015

Thailanc

Engineering prototyy

(Not for sale: This sample is not mass-producedstg
No Modification by the test lab

Model: PVH-5248 (referred to as the EUT in thisoetpis a Car Audio with Bluetooth / WLAN.

General Specification

Clock frequency(ies) in the syst

Radio specification
<Bluetooth part>

Equipment typ

Frequency of operation
Bandwidth & channel spacing
Type of modulation

Antenna typ

Antenna gain

Operation temperature range

<W-LAN part>
Equipment type
Frequency of operation
Bandwidth & channel spacii
Type of modulatio
Antenna type
Antenna gain
Antenna connector type
Operationtemperature rant

CPU:26 MHz

Transceive

:2402-2480MHz
:79MHz & 1MHz
: GFSK,n/4DQPSK, 8DPSK

Patterrinverted F typ

. .2.51dBi

:20 to +65 deg.C.

. Transceiver
:2412-2462MHz

5MHz
DSS¢{OFDM

: Pattern inverted F type
. -2.78dBi
:U.FL-LP-066

-20 to +65 deg.(

*This test report applies for Bluetooth part.

UL Japan, Inc.
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SECTION 3: Test specification, procedures & resul

3.1

Test Specification

Test Specificatio

FCC Part 15 Subpart C: 2015, final revised on Ndsen23, 201
*Some parts are effective on and after DecembeRQ¥5 or December 23,
2015. The revision does not affect the test spetifin applied to the EUT.

Title FCC 47CFR Part15 Radio Frequency Device Subpantéhtional Radiato
Section 15.207 Conducted limits
Section 15.247 Operation within the bands 902-928MH
2400-2483.5MHz, and 5725-5850MHz
3.2 Procedures and results
Item Test Procedure Specification Worst Margin Results Remarks
FCC: ANSI C6310-201% FCC: Sectior 15207
Conducted 6. Standard test methods B N/A -
. N
Emission [CIRSEGeN 8. T IC REEGen 8T 2
Carrier E(;%:OF%% Public Notice FCC: Section15.247(a)(1)
Frequency I_C_l'"—"_""""""""""_I_C_ET_F_Q_S_S_—_Z_&?_E_)_J._@)_ """" Complied Conducted
Separation
20dB FCC: FCC Public Notice FCC: Section15.247(a)(1)
) bA0OQ-705 [ - Conducted
Bandwidth iC: - IC: RSS-2475.1 (1)
Number of E(;%:OF%% Public Notice FCC: Section15.247(a)(1)(iii)
Hopping I_C_l:"—"_""""""""""_I_C_l?_F_Q_S_S_—_Z_&?_E_)._J._Zzl)_ """" See data. Complied Conducted
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 Peakl FCC: FCC Public Notice FCC: Section15.247(a)(b)(1)
DAO00-705_ Complied Conducted
Output Power ||C: RSS-Gen 6.12 IC: RSS-247 5.4 (2)
Spurious E(;%:OF%% Public Notice FCC: Section15.247(d) Conducted/
Emission &  |jA7 B B P e 3.6dB Radiated
IC: RSS-Gen 6.13 IC: RSS-247 5.5 . Complied
Band Edge RSS-Gen 8.9 960.000 MHz, QP, Vertical. p (above 30 MH
Compliance RSS-Gen 8.10 *2)

Note: UL Japan, Inc.'s EMI Work Procedures.N8-EM-W0420 and 13-EM-W0422.
*1) The test is not applicable since the EUT hag\@omains.

*2) Radiated test was selected over 30 MHz baseskotion 15.247(d).

* |n case any questions arise about test proced8&| C63.10: 2013 is also referred.

FCC Part 15.31 (e)

The EUT provides stable voltage (DC 3.3 V) condyatat the wireless transmitter regardless of inmltage. Instead

of a new battery, DC power supply was used fortélseé That does not affect the test result. Theeethis EUT
complies with the requirement.

FCC Part 15.203 Antenna requirement

It is impossible for end users to replace the amebecause the antenna is mounted inside of tie Ehkrefore, the

equipment complies with the antenna requireme®eation 15.203.

UL Japan

, Inc.
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3.3 Addition to standard
Item Test Procedure Specification Worst margin Results Remarks
99% Occupiet IC: RS$-Gen6.€ IC: - N/A - Conducte
Bandwidth

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

3.4

EMI

Uncertainty

The following uncertainties have been calculategrtavide a confidence level of 95 % using a coveriagtork = 2.

Kashima EMC Lab.

Uncertainty (+/1

Item Frequency rang No. 1 SAC J SH
Radiated emission (Measurement distance: 3n) 30VBODMHZ 4.7dB
300MHz - 1GHz 3.6dB
1GHz - 13GHz 5.1dB
Radiated emission (Measurement distance: 1m) 13ABsGHz 5.7dB
18GHz - 26.5GHZ 5.1dB

Antenna terminal test

Uncertainty (+/

Power Measurement above 1GHz 0.7dB
Spurious emission (Conducted) below 1GHz 1.6dB
Spurious emission (Conducted) 1GHz - 3GHz 1.4dB
Spurious emission (Conducted) 3GHz - 18GHz 2.8dB
Spurious emission (Conducted) 18GHz - 26.5GHz 2.5dB
Bandwidth Measurement 5.4%

Radiated emission test

The data listed in this report meets the limitsesalthe uncertainty is taken into consideration.

UL Japan, Inc.

Kashima EMC Lab.
1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia
Telephone : +81-478-88-6500

Facsimile
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3.5 Test Location
UL Japan, Inc. Kashima EMC Lab.
1614 Mushihata, Katori-shi, Chiba-ken, 289-0341 AP
Telephone: +81 478 88 6500, Facsimile: +81 4783333
A2LA Accreditation No. 1266.01
. FCQ _ IC . | width x Depth x Size of reference _ tLll:axmum
Test site Registration |Registration Height (m) ground plane (m) / horizontaheasuremen
Number Number 9 conducting plane distance
No.1 Open site 90558 4659A-1 6.0x55x2.5 20 x 40 m10
No.2 Open site 510504 4659A-2 44x4.4x21p 18x20 0omil
No.5 Open site 99356 4659A-5 8.6x7.1x24 18 x 23 m10
No.1 Shielded room 90558 4659A-1 54x45x2.3 - -
No.2 Shielded room 510504 4659A-2 3.6x27x2.3 - -
No.3 Shielded room - - 54x3.6x23 - -
No.4 Shielded Room - - 6.1x6.1x3.1 - -
No.5 Shielded Room 99356 4659A-5 42x3.1x25 - -
No.3 Fuly Anechoic Chamber| - - 7.0x35x35 - -
No.6 Semi-anechoic Chambe 372431 4659A-6 85x52x |- 3m
No.10 Semi-anechoic Chambgr 682397 4659A-1( 184x9.9 |- 10m
No.11 Semi-anechoic Chambgr 718605 4659A-7 9.0x62x |- 3m
No.1 Measurement room - - 50x3.7x2.6 - -
No.2 Measurement room - - 4.3x4.4x27 - -
No.3 Measurement room - - 4.3x4.4x27 - -
3.6 Test data, Test instruments, and Test set up
Refer to APPENDIX.
UL Japan, Inc.

Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia
Telephone : +81-478-88-6500

Facsimile : +81-478-82-3373
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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 frequenc
Conducted Emissio Tx (HoppingOff) DH5, 3DH5S 240z MHz
Spurious Emission 2441 MHz
(Conducted/Radiated) 2480 MHz
Carrier Frequency Separat Tx (Hopping Cn) DH5, 3DHE 240z MHz
2441 MHz
2480 MHz
20dB Bandwidt Tx (Hopping Cff) DH5, 3DH5S 240z MHz
2441 MHz
2480 MHz
Number of Hopping Frequen Tx (Hopping Cn) DH5, 3DHE -
Dwell time Tx (Hopping On), -
-DH1, DH3, DH5
-3DH1, 3DH3, 3DH5
Maximum Peak Output Pow Tx (Hopping Cff) DH5, 2DH5, 3DHE 240z MHz
2441 MHz
2480 MHz
Band Edge Complian Tx DH5, 3DHE 240z MHz
(Conducted) -Hopping On 2480 MHz
-Hopping Off
99% Occupied Bandwid Tx DH5, 3DHE 240z MHz
-Hopping On 2441 MHz
-Hopping Off 2480 MHz
*As a result of preliminary test, the formal tessvperformed with the abo mode, which had the
maximum payload length (except Dwell time test)
*2DH mode (2Mb/s EDR: pi/4ADQPSK) was excluded ftrey tests than power measurement by using
3DH mode (3 Mb/s EDR: 8DPSK) as a representative.
* |t is considered that the non-tested packet {gpg. inquiry) can be omitted as it is compliedhwit
above all the test items based on Bluetooth Caeeipation.
Power setting: Fixed
Firmware version1.001410

UL Japan, Inc.

Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia
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4.2 Configuration and peripherals
HDMI 52 SP Front L 1 EI
SP FrontR »
C
F SPRearL 4 :I
51 USB D |
SPRearR 4 El
AMP 5
ANT + 5C | ILL+ 6
ANT?2 49 GND 7
GND
ANT1 48 ACC
8 T +13.2V
1 +B 9
CGND 47 | USB
1C
BCAMS 46 ] [ G ]
BCV 45 E
— IG 11
REV 12
43 A: EUT: MIC 14
42 SNS2 15
21 CANH 16
20 CANL 17
AGND 18
39 SG 19
— STSW1 20
STSW2 21
NTSO 38 [ STSW3 27
VAL+ 37 PKB 23
VA- 36 SPD 24
VARt 35 VIRV 25
ADPG 34 VTRAR 26
SLD1 33 VTRAL 27
DVV 32 SWG 28
DSG 31 ADPG 29
AGND 30 |

* Cabling and setup(s) were taken into considenatiod test data was taken under worse case carglitio

* The testing was performed with DC 13.2 V only.

The voltage which the car battery mounted in threoc#puts was selected as a test voltage accotditige customer’s
request.

As the stable voltage (DC3.3V) is provided to RFduie via the internal regulator, it does not influe on the test result.

UL Japan, Inc.

Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia
Telephone : +81-478-88-6500

Facsimile :+81-478-82-3373
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Description of EUT and Support equipment
No. | Item Model number Serial number Manufacturer Remarks
A Car Audio witt PVH-524¢ OETMO000220IL *1) PIONEEF EUT
Bluetooth/WLAN OETMO000431ID *2)
B Speake KFC-RS10: - KENWOOD -
C Speake KFC-RS10: - KENWOOD -
D Speaker KFC-RS101 - KENWOOD -
E Speaker KFC-RS101 - KENWOOD -
F_[iPod nano A1446 DCYMMEWSFOGT | Apple -
G USB memory BUF-C128M/U2 B411161372 BUFFALO -
*1) Used for Antenna Terminal conducted test
*2) Used for Conducted Emission test and Radiateés&on test
List of cables used
No. [ Name Length (m) Shield Remarks
Cable Connector
1 SP FroniL 05+ 1.( Unshielde: Unshielde: 1C P +6 P connectc
2 SP Front R 05+1.0 Unshielded Unshielded 10 AP+cbnnector
3 SP Rear L 05+1.0 Unshielded Unshielded 10 AP+cbnnector
4 SP Rear R 05+1.0 Unshielded Unshielded 10 AP€énnector
5 AMP 0.5 Unshielded Unshielded 10 P + 6 P connector
6 ILL + 0.5 Unshielde: Unshielde: 10 P + 6 P connect
7 GND 0.5+2.0 Unshielde: Unshielde: 10 P + 6 P connect
8 ACC 0.5+20 Unshielde: Unshielde: 10 P + 6 P connect
9 +B 0.5 Unshielde: Unshielde: 10 F+ 6 P connect
1C USB 1.0 Shielded Shielded -
11 IG 0.5 Unshielded Unshielded 28 P connector
12 REV 0.5 Unshielded Unshielded 28 P connector
13 MACC 0.5 Unshielded Unshielded 28 P connector
14 MIC 0.5 Unshieldet Unshieldet 28 P connectt
15 | SNS: 0.5 Unshieldet Unshieldet 28 P connectt
16 | CANH 0.5 Unshieldet Unshieldet 28 P connectt
17 | CANL 0.5 Unshieldet Unshieldet 28 P connectt
18 | AGND 0.5 Unshielded Unshielded 28 P connector
19 SG 0.5 Unshielded Unshielded 28 P connector
2C STSW1 0.5 Unshielded Unshielded 28 P connector
21 STSW2 0.5 Unshielded Unshielded 28 P connector
22 | STSW: 0.5 Unshieldet Unshieldet 28 P connectt
23 PKB 0.5 Unshieldet Unshieldet 28 P connectt
24 | SPC 0.5 Unshieldet Unshieldet 28 P connectt
25 [ VTRV 0.5 Unshieldet Shielde( 28 P connectt
26 | VTRAR 0.5 Unshielded Shielded 28 P connector
27 | VTRAL 0.5 Unshielded Shielded 28 P connector
28 | SWG 0.5 Unshielded Unshielded 28 P connector
28 | ADPG 0.5 Unshielded Unshielded 28 P connector
UL Japan, Inc.

Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia
Telephone : +81-478-88-6500

Facsimile :+81-478-82-3373
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No. | Name Length (m) Shield Remarks

Cable Connector

3C [ AGND 0.5 Unshielded Unshielded 12 P connector

31 | DSG 0.5 Unshielded Unshielded 12 P connector

32 DvV 0.t Unshieldet Unshielder 12 P connectt

33 SLD1 0.t Unshieldet Unshielder 12 P connectt

34 | ADPG 0.t Unshieldet Unshielder 12 P connectt

35 | VAR+ 0.t Unshieldet Unshielder 12 P connectt

36 | VA- 0.5 Unshielded Unshielded 12 P connector

37 | VAL+ 0.5 Unshielded Unshielded 12 P connector

38 NTSO 0.5 Unshielded Unshielded 12 P connector

38 |IG 0.35 Unshielded Unshielded 6 P connector

4C SSIN 0.35 Unshieldet Unshielder 6 P connectc

41 SS+IN 0.35 Unshieldet Unshieldet 6 P connectc

42 | TRIG 0.35 Unshieldet Unshielder 6 P connectc

43 SS-OUT 0.35 Unshieldet Unshielder 6 P connectc

44 SS+0OUT 0.35 Unshielded Unshielded 6 P connector

45 BCV 0.5 Unshielded Unshielded 24 P connector

46 BCAM6 0.5 Unshielded Unshielded 24 P connector

47 CGND 0.5 Unshielded Unshielded 24 P connector

48 | ANT 1 0.2 Shielde( Shielde« -

48 [ ANT 2 0.2 Shielde( Shielde« -

5C | ANT+ 0.2 Unshieldel Unshielde: -

51 |[USB 1.C Shielde( Shielde« -

52 HDMI 2.0 Shielded Shielded -

UL Japan, Inc.

Kashima EMC Lab.
1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia

Telephone : +81-478-88-6500
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SECTION 5: Radiated Spurious Emission

Test Procedure

[For below 1GHz]
EUT was placed on a urethane platform of nomired,sl.5 m by 1.0 m, raised 0.8 m above the conayigiound
plane. The Radiated Electric Field Strength has lbeeasured in a Semi Anechoic Chamber with a grelete.

[For above 1GHZz]

EUT was placed on a urethane platform of nomired, 9.5 m by 0.5 m, raised 1.5 m above the conalyigfiound
plane.

The Radiated Electric Field Strength has been nmedsno a Semi Anechoic Chamber with absorbent rizdsdined
on a ground plane.

The height of the measuring antenna varied betveerand 4 m and EUT was rotated a full revolutiowider to
obtain the maximum value of the electric field styth.

The measurements were performed for both vertiwalherizontal antenna polarization with the TestdReer, or the
Spectrum Analyzer.

The measurements were made with the following detdanction of the test receiver and the Spectamalyzer (in
linear mode).

The test was made with the detector (RBW/VBW) ia thllowing table.

When using Spectrum analyzer, the test was madteadijusting span to zero by using peak hold.

Test Antennas are used as below;
Frequency Below 1 GHz Above 1 GHz
Antenna Type Hybrid Horn

In any 100 kHz bandwidth outside the restricteddoianwhich the spread spectrum intentional radieg@perating,
the radio frequency power that is produced by tibentional radiator confirmed 20 dB below thathe 1100 kHz
bandwidth within the band that contains the higleatl of the desired power, based on a radiatemsorement.

20 dBc was applied to the frequency over the limibf FCC 15.209 / Table 4 of RSS-Gen 8.9 (I@nhd outside the
restricted band of FCC15.205 / Table 6 of RSS-Gen® (IC).

Frequenc Below 1GHz Above 1GHz 20dBc
Instrument use Test Receive Spectrum Analyz¢ Spectrum Analyze
Detecto QF PK AV PK
IF Bandwidtt BW 12CkHz RBW: 1 MHz RBW: 1 MHz RBW: 10( kHz
VBW: 3 MHz VBW: 10 Hz *1) VBW: 300 kHz
Test Distanc 3m 3.8m*2) (below 1(GHz), 3.8 m*2) (below 1( GHz),
1 m*3) (above 10 GHz) 1 m*3) (above 10 GHz)

*1) Although DA 00-705 accepts VBW = 10 Hz for AVemsurements, it was confirmed that superfluous #nmapwas
not performed.

*2) Distance Factor: 20 x log (3.8 m/3.0m) = @&

*3) Distance Factor: 20 x log (1.0 m/ 3.0 m) =5-€B

The carrier level and noise levels were confirmieangle of 0 to 30 deg. based on the product spatidn to see the
position of maximum noise, and the test was madeeaposition (0 deg.) that has the maximum noise.

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

Measurement range 30 M - 26 GHz
Test data : APPENDIX
Test result : Pass

UL Japan, Inc.

Kashima EMC Lab.
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SECTION 6: Antenna Terminal Conducted Tests
Test Procedure
The tests were made with below setting connectéldet@ntenna port.
Tesl Spar RBW VBW Sweep time Detector | Trace Instrument used
20dB Bandwidtl 3MHz 30 kHz 10C kHz Auta Peal Max Holc Spectrum Analyze
99% Occupie Enough widtrto display | 1t0£% | Three Auto Peal Max Holc Spectrum Analyze
Bandwidth *1) emission skirts of OBW | times *1)

of RBW
Maximum Pea - - - Auto Peal - Power Mete
Output Power Average (Sensor: 160MHz
*3) BW)
Carrier Frequenc 3MHz 30kHz 10C kHz Auto Peal Max Holc Spectrum Analyze
Separation
Number of Hoppin | 3C MHz 30CkHz | 1MHz Auta Peal Max Holc Spectrum Analyze
Frequency
Dwell Time Zero Spa 10C kHz, | 30CkHz, As necessal Peal Clear Spectrum Analyze
1 MHz 3 MHz capture Write
the entire dwell time
per hopping channel
Conducted Spurior | 9 kHz to 15(kHz 20CHz 62C Hz Auto Peal Max Holc Spectrum Analyzt
Emission *2) 15CkHz to 3(MHz 10kHz 3CkHz
3CMHz to 2t GHz 10CkHz | 30CkHz

Conducted Spuriol | 1C MHz 10CkHz | 30CkHz Auto Peal Max Holc Spectrum Analyze
Emission Band
Edge
compliance

*1) The measurement was performed with Max Holdeitihe duty cycle was not 100 %. Peak hold wasexppk Worst-case measurement.
*2) In the frequency range below 30MHz, RBW wasroaed to separate the noise contents.
Then, wide-band noise near the limit was checkedrsgely, however the noise was not detected asrshothe chart.

(9 kHz -150 kHz: RBW = 200 Hz, 150 kHz - 30 MHz: RB= 10 kHz)
*3) Reference data

The test results and limit are rounded off to tvegithals place, so some differences might be obderve

Test data : APPENDIX
Test result : Pass
UL Japan, Inc.

Kashima EMC Lab.
1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia
Telephone : +81-478-88-6500

Facsimile

: +81-478-82-3373




Test report No. 1 11085508M-B-R1

Page 114 of 49

Issued date : February 17, 2016
Revised date : March 28, 2016
FCCID : AJDK095

APPENDIX 1: Test data

20dB Bandwidth and Carrier Frequency Separation

Test place Kashima EMC Lab. No.2 Measurement Room

Report No. 11085508M

Date January 8, 2016

Temperature / Humidi 21 deg. C 13¢% RH

Engineer Kazuhiro Ando

Mode Tx, Hopping Off
Mode Freq. 20dB Bandwid|h Carrier Frequefficy  Limit far@er

Separation Frequency separafion
[MHZ] [MHZ] [MHZ] [MHZ]

DH5 2402.0 0.963 1.000 >=0.642
DH5 2441.0 0.959 1.000 >=0.639
DH5 2480.0 0.963 1.000 >=(.642
3DH5 2402.0 1.301 1.000 >=(0.867
3DH5 2441.0 1.296 1.000 >= 0.864
3DH5 2480.0 1.293 1.000 >=(.862

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

UL Japan, Inc.

Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia
Telephone : +81-478-88-6500

Facsimile :+81-478-82-3373
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20dB Bandwidth and Carrier Frequency Separation

DH5

20 dB Bandwidth

Carrier Frequency Separation

2402 MHz

2402 MHz

¥ Agilent RL # Agilent RL

a Mkrl 1.080 @ MHz
Ref 107 dBpY #Htten 10 dB Ref 187 dBpV #Atten 10 dB 0.50 dB
#Peak #Peak
Log Log 1R 1
18 \\ 5
dB/ N2 o 4B/ \ [f \

b M /
4

LgAv LgRv
ML S2] 51 52 /
Center 2,482 000 0 GHz Span 3 MHz

#Res BH 30 kHz #WBH 100 kHz Sneep 3.2 ms (1201 pts)

V3 FC
AR

. . . ; £0f)
Occupied Bandwidth Occ BN Z Pur  99.00 % 50k
868.2439 kHz * dB -2000 &5 Sup
Transmit Frgq Error  323.988 Hz Center 2.482 758 @ GHz Span 3 MHz
x_dB Banduidth 963.374 kHz #Res BH 100 kHz +UBH 300 khz Sween 1.04 ms (1201 pts)
2441 MHz 2441 MHz
¥ Agilent RL # Agilent RL
a Mkrl 1.680 @ MHz
Ref 167 dBpV +Atten 16 dB Ref 167 dBpY #Atten 16 dB 9.09 B
#Peak #Peak
Log Log L L
18 5 ———
dB/ W \/\Qf\ < iy /\ /\,__)\/\ fm,)\/\
— /
LaAy Lafw
Ml 52 51 52
Center 2.441 808 § GHz Span 3 MHz U3 FCi
#Res BH 38 kHz #¥BH 100 kHz Sweep 3.2 ms (1201 pts) AA|
) ) . i £
Occupied Bandwidth Occ BN Z Pur 9900 2 50k
856.9882 kHz I
Transmit Freq Error  -13.944 khz Center 2.441 00 0 GHz Span 3 Mz
% dB BandWidth 958.635 kHz #Res BH 100 kHz +UBW 300 khz Sweep 1.84 ms (1201 pts)
2480 MHz 2480 MHz
5 Agilent RL i Agilent RL
& Mkrl 1006 @ MHz
Ref 187 dBpV #Atten 10 dB Ref 167 dBpV #Atten 16 dB -0.06 B
#Peak #Peak ‘
&%g Eng iR 1
ey N e B /J\WJMJ\ /{"»—‘&I\ /*
e /
Lofy LgAw
Ml $2 Sl s2] \\
Center 2.480 B0@ @ GHz Span 3 MHz

#Res BH 30 kHz

Occupied Bandwidth
859.2072 kHz

#WBH 100 kHz Sweep 3.2 ms (1201 pts)

Occ BH % Pur 99.00 7
® dB -20.00 dB

-15.469 kHz
962.573 kHz

Transmit Freq Error
% dB Bandwidth

Y3 FCi

AA|
£(
50k
Swp

Center 2.479 250 @ GHz
#Res BH 108 kHz

Span 3 MHz

+YBH 300 kHz Sweep 1.04 ms (1201 pts)

UL Japan, Inc.

Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia
Telephone : +81-478-88-6500

Facsimile :+81-478-82-3373
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20dB Bandwidth and Carrier Frequency Separation

3DH5

20 dB Bandwidth

Carrier Frequency Separation

2402 MHz

2402 MHz

¥ Agilent RL # Agilent RL
a Mkrl 1.080 @ MHz
Ref 107 dBpY #Htten 10 dB Ref 187 dBpV #Atten 10 dB 6.71 dB
#Peak #Peak
Log Log
18 "J\N/ L’ 5 iR
i/ d B AWA AnaTal
= [P [=N
LgRu LgRw /
M1 $2 51 82 /
Center 2.402 608 § GHz Span 3 MHz Y3 FC|
#Res BH 30 kHz #UBH 100 kHz Sween 3.2 ms (1201 pts) AA
) ) ) ) £0i):
Occupied Bandwidth Occ BN Z Pur  99.00 % 50k
11775 MHz wdB 200bd | S
Transmit Frgq Error  -4.196 kHz Center 2.482 758 @ GHz Span 3 MHz
% dB Banduidth 1.301 MHz #Res BH 106 kHz +VBW 360 kHz Stieep 1.04 ms (1201 pts)
2441MHz 2441 MHz
¥ Agilent RL # Agilent RL
a Mkrl 1.680 @ MHz
Ref 167 dBpV +Atten 16 dB Ref 167 dBpY #Atten 16 dB -8.03 dB
#Peak #Peak
Log Log
10 T - 5 a "
dB/ A 4B/
aras Ny g AN
LaAy Lafw
Ml 52 51 52
Center 2.441 808 § GHz Span 3 MHz U3 FCi
#Res BH 38 kHz #¥BH 100 kHz Sweep 3.2 ms (1201 pts) AA|
. ) . ) £
Occupied Bandwidth Occ BN Z Pur 9900 2 50k
1.1866 MHz ® dB -20.00 dB Sup
Transmit Freq Error  -20.296 kHz Center 2.441 060 0 GHz Span 3 Miz
% dB Banduidth 1.296 MHz #Res BH 100 kHz +UBW 300 khz Sweep 1.84 ms (1201 pts)
2480MHz 2480 MHz
= Agilent RL % Agilent RL
& Mkrl 1006 @ MHz
Ref 187 dBpV #Atten 10 dB Ref 167 dBpV #Atten 16 dB 0.02 B
#Peak #Peak
L L
Ty A e
4B/ 4 S 4B/ w0 i
W
.
Lofy LgAw L\
Ml $2 Sl s2] \
Center 2.480 B0@ @ GHz Span 3 MHz U3 FCi \
#Res BH 30 kHz #WBH 180 kHz Sween 3.2 ms (1201 pts) AR
) ) . . 205
Occupied Bandwidth Occ BN Z Pur 9900 % 50k
11836 MHz xdB 00 | S
Transmit Frgq Error  -20.654 kHz Center 2.479 250 @ GHz Span 3 MHz
x_dB Banduidth 1.293 MHz #Res BH 100 kHz +UBH 300 kHz Sween 1.04 ms (1201 pts)

UL Japan, Inc.

Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia
Telephone : +81-478-88-6500

Facsimile :+81-478-82-3373
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Number of Hopping Frequency

Test place Kashima EMC Lab. No.2 Measurement Room
Report No. 11085508M
Date January 8, 2016
Temperature / Humidi 21deg. C 139% RH
Engineer Kazuhiro Ando
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 numbhappping channel is 20 channels because this Bltletadio
is in compliance of Bluetooth Specification.

UL Japan, Inc.

Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia
Telephone : +81-478-88-6500

Facsimile :+81-478-82-3373
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Number of Hopping Frequency

DH5 3DH5
Hopping On (1/3) Hopping On (1/3)

5 Agilent RL 5 Agilent RL
w | AT | I U R R B Y W

LI I AT i A A L A AR A

,lrleerllllHllllelHH [
Lofu ) Lo ’
12 h
%fﬁg / ﬁf)ﬁm },
Stip J Swp ‘

J

s ot 0 e WEH 1 Mz Sweep AN 3(?2%@1%6(?)2 s o 0 WUBH 1 MHz Steen o 3(?2@081@;:%:;

Hopping On (2/3)
RL

Hopping On (2/3)
RL

- Agilent % Agilent

5;,;3}?? dBuY +#Htten 10 dB 55;}(@7 dBpY #Atten 10 dB

Log Log

AU | R N
R A A A A R A KA AR K U
NIRRT RN

LaAy LaRw

51 52 51 82

Y3 FC| V3 FC

AR AA

£ £(fx

FTun FTun

Snp Swp

Start 2.430 000 GHz Stop 2.460 600 GHz Start 2,430 000 GHz Stop 2,460 060 GHz

#Res BH 360 kHz #VBH 1 MHz Sweep 1.04 ms (1201 pts) #Res BM 308 kHz #UBK 1 MHz Swesp 1.84 ms (1201 pts)

Hopping On (3/3)
RL

Hopping On (3/3)
RL

3 Agilent % Agilent
Ref 107 dBpY #fitten 10 dB Ref 167 dBpY #Atten 10 dB
#Peak #Paak
Lag Log
5 5
W/\ﬂﬂHﬂﬂHﬂﬂHﬂﬂHﬂﬂHﬂﬂHﬂﬂ O A
IllH'HlH'HI[IHHI‘ \
Lofv \ LA l
S1 82 ] $1 82
V3 FC Y3 FCi
AR AA
£ £(f
FTun FTun
] Sun
Start 2.468 98 GHz Stop 2.49@ 808 GHz Start 2.460 BB6 GHz Stop 2.498 888 GHz
#Res BH 360 kHz #YBH 1 MHz Sweep 1.04 ms (1201 nts) #Res BH 308 kHz #VBK 1 MHz Sweep 1.04 ms (1201 pts)

UL Japan, Inc.

Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia
Telephone : +81-478-88-6500

Facsimile :+81-478-82-3373
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Dwell time
Test place Kashima EMC Lab. No.2 Measurement Room
Report No. 11085508M
Date January 8, 2016
Temperature / Humidi 21deg. C 139% RH
Engineer Kazuhiro Ando
Mode Tx, Hopping On
Mode Number of transmissio Length of Resul Limit
in a 31.6(79 Hopping x 0. transmissio
/ 12.8 (32 Hopping x 0.4) second pel [msec [msec] [msec
DH1 51.0 times 5 sec. 31.6 sec. : 323 times 0.421 13€ 40C
DH3 26.0 times 5 sec. 31.6 sec. - 165 times 1.67¢ 271 40C
DH5 17.0 times 5 sec. 31.6 sec. : 108 timeg 2.927 31€ 40(
3DH1 51.0 times 5 sec. 31.6 sec. : 323 times 0.43¢ 14C 40(
3DH3 26.0 times 5 sec. 31.6 sec. - 165 times 1.68¢ 27¢ 40C
3DHS 17.0 times 5 sec. 31.6 sec. - 108 times 2.93¢ 317 40C
Sample Calculatic
Result = Number of transmission x Length of trarssioir
*Average data of 5 tests.(except Inqu
Mode Sampling [times Average
1 2 3 4 5 [times]
DH1 51 51 51 51 51 51
DH3 26 26 26 26 26 26
DH5 17 17 17 17 17 17
3DH1 51 51 51 51 51 51
3DH3 26 26 26 26 26 26
3DHS 17 17 17 17 17 17
Sample Calculatic

Average = Summation (Sampling 1 to 5,

This device complies with the Bluetooth protocal F¢SS operation, employing a pseudo random chaabettion
and hopping rate to ensure that the occupancyitiiex 0.4s, where N is the number of channelsdeised in the
hopping sequence (20N < 79), is always less than 0.4s regardless of paiket This is confirmed in the test report
for N = 79.

UL Japan, Inc.

Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia
Telephone : +81-478-88-6500

Facsimile :+81-478-82-3373
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Dwell time

DH1 (1/2)

(Representative chart)

DH1 (2/2)

]

Center 2.441 8
Res BH 108 kHz

@ GHz

#WBH 300 kHz

Span @ Hz
Sweep 5 5 (3001 pts)

¢ Agilent RL ¥ Agilent RL
aMkrl  421.2 ps
Ref @ dBm #fitten 10 dB Ref 6 dBm #Atten 10 dB 0.49 dB
#Pedl #Pea
Log Log
10 18 { i
B/ &/ \\
i
| |
Lofy LgAw
S1 82 51 82
H3 F3 Center 2.441 8600 GHz Span B Hz
AR es BH 1 MHz +VBH 3 MHz Sween 700 ps (8401 pts)
£ Marker  Trace Type ¥ fis Anplitude
£550k 1R @ Tine 128.5 us -84.35 dBn
1a &) Tine 421.2 ps 6,49 dB
Center 2.441 808 GHz Span @ Hz
Res BW 100 kHz #UBH 300 kHz Sweep 5 5 (8001 pts)
(Representative chart)
‘. Agilent RL # Agilent RL
a Mkrl  1.678 ms
Ref @ dBm +#Htten 10 dB Ref 6 dBm #Atten 10 dB -9.57 ¢B
#Peal #Peal
Log Log f
18 16
dB/ B/
Loy LaAw 3
5152 51 82
H3 FS Center 2,441 066 GHz Span B Hz
AR es BH 1 MHz #UBH 3 MHz Sweep 2.5 ms (8001 pts)
£ Marker  Trace Type W Axis Anplitude
50K 1R @ Tine 379.4 ps 84,40 dEn
1a @ Tine 1678 ms -8.57 dB
Center 2.441 880 GHz Span 0 Hz
Res BH 108 kHz #WBH 360 kHz Swesp 5 s (8601 pts)
(Representative chart)
RL ¥ Agilent RL
aMkrl 2,927 ms
#fitten 10 dB Ref 6 dBm #Atten 10 dB -0.57 B
#Peak
Log
10
dB/
1
Lofy LgAw
s1 52 51 $2 i
H3 F3 Center 2.441 8600 GHz Span B Hz
AR es BH 1 MHz #UBH 3 MHz Sween 4 ms (8001 pts)
£ Marker  Trace Type ¥ fis Anplitude
£550k 1R @ Tine 3785 us -76.45 dBn
1a &) Tine 2827 ms -8.57 dB

UL Japan, Inc.

Kashima EMC Lab.
1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia
Telephone : +81-478-88-6500

Facsimile
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Dwell time

(Representative chart)
¢ Agilent RL ¥ Agilent RL
aMkrl 4343 ps
Ref @ dBm #Atten 10 dB Ref © dBm #Atten 16 dB 0.48 B
#Pedl #Pea
Lag Log 7
16 18 | LY
dB/ 4B/ ‘] f | I \l
T
4
1*
Lofy LgAw
st os2 $1s2 [
H3 F3 Center 2.441 8600 GHz Span B Hz
AR es BH 1 MHz #VEH 3 MHz Sneep 700 ps (8601 pts)
£ Marker  Trace Type ¥ fis Anplitude
£550k 1R @ Tine 129 ps -82.39 dBn
1a &) Tine 434.3 ps .45 dB
Center 2.441 808 GHz Span @ Hz
Res BH 100 kHz #¥BH 380 kHz Sweep 5 5 (3001 pts)
(Representative chart)
‘. Agilent RL # Agilent RL
a Mkrl  1.685 ms
Ref @ dBm +Atten 16 dB Ref @ dBm #Atten 16 dB 8.27 dB
#Peal #Peal
Log Log T
18 18 I
dB/ dB/
1
LaAy LaRw
5152 51 82 |
H3 FS Center 2,441 066 GHz Span B Hz
AR es BH 1 MHz #UBH 3 MHz Sweep 2.5 ms (8001 pts)
£ Marker  Trace Type H fxis Anplitude
50K 1R @ Tine 386 ps -79.42 dEn
1a @ Tine 1,685 ms 8.27 dB
Center 2.441 880 GHz Span 0 Hz
Res BH 108 kHz #WBH 360 kHz Swesp 5 s (8601 pts)
(Representative chart)
RL ¥ Agilent RL
aMkrl 2,936 ms
#Atten 10 dB Ref © dBm #Atten 16 dB 1.49 dB
#Peak
Log L
18
dB/
Lghv LgAv g
s1 sz S1 s2]
H3 F3 Center 2.441 8600 GHz Span B Hz
AR es BH 1 MHz #UBH 3 MHz Sween 4 ms (8001 pts)
£ Marker  Trace Type ¥ fis Anplitude
£550k 1R @ Tine 478.5 s -84.08 dBn
un Y . 1a &) Tine 2,936 ms 1.49 dB
Center 2.441 808 GHz Span @ Hz
Res BH 100 kHz #¥BH 380 kHz Sweep 5 5 (3001 pts)

UL Japan, Inc.
Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia

Telephone : +81-478-88-6500
Facsimile :+81-478-82-3373
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Maximum Peak Output Power

Test place Kashima EMC Lab. No.2 Measurement Room

Report No. 11085508M

Date January 8, 2016

Temperature / Humidity 21deg. C/39 % RH

Engineer Kazuhiro Ando

Mode Tx, Hopping Off
Mode Freq Readin( Cable Atten. Resul Limit Margin

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

DH5 2402.( -5.01 0.72 10.0¢ 5.74 3.7¢ 20.9¢ 12t 15.2Z
DH5 2441.( -5.11 0.7¢ 10.0¢ 5.6 3.67 20.9¢ 12t 15.3]
DH5 24380.( -5.6° 0.7¢ 10.0% 5.1% 3.2¢ 20.9¢ 12¢ 15.8¢
2DH5 2402.( -6.32 0.72 10.0% 4.4: 2.71 20.9¢ 12t 16.5¢
2DH5 2441.( -6.2C 0.7¢ 10.0¢ 4.5€ 2.8¢€ 20.9¢ 12t 16.4(
2DH5 2480.( -6.7¢ 0.7¢ 10.0% 3.97 2.4¢ 20.9¢ 12¢ 16.9¢
3DH5 2402.( -6.01 0.72 10.0% 4.74 2.9¢ 20.9¢ 12t 16.22
3DH5 2441.( -5.97 0.7¢ 10.0¢ 4.7¢ 3.01 20.9¢ 12t 16.13
3DH5 24380.( -6.4¢€ 0.7¢ 10.0% 4.3C 2.6¢ 20.9¢ 12¢ 16.6¢

Sample Calculatio
Result = Reading + Cable Loss (including the qableustomer supplied) + Attenuator L

*The equipment and cables were not used for fat@B of the data shee

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

As this device had AFH mode and frequency separatiold not meet the requirement of over 20dB BWhatit 2/3 relaxation, 125mW power
limit was applied to it.

UL Japan, Inc.

Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia
Telephone : +81-478-88-6500

Facsimile :+81-478-82-3373



Test report No.
Page

Issued date
Revised date
FCCID

: 11085508M-B-R1

123 0f 49
: February 17, 2016
: March 28, 2016

: AJDK095

Average Output Power
(Reference data for RF Exposure)

Test place Kashima EMC Lab. No.2 Measurement Room
Report No. 11085508M
Date January 8, 2016
Temperature / Humidi 21 deg. C139% RH
Engineer Kazuhiro Ando
Mode Tx, Hopping Off
Mode Freq Readin( Cable Atten. Result
Loss Loss (Frame power)
[MHZ] | [dBm] [dB] [dB] [dBm] [mW]
DH5 2402.( -6.4¢€ 0.72 10.0¢ 4.2¢ 2.6
DH5 2441.( -6.52 0.7 10.0¢ 4.24 2.6
DH5 2480.( -7.08 0.7 10.0¢ 3.7¢ 2.3€
2DH5 2402.( -9.68 0.7z 10.0¢ 1.1C 1.2¢
2DH5 2441.( -9.34 0.7¢ 10.0% 1.4z 1.3¢
2DH5 2480.( -9.97 0.7¢ 10.0% 0.7¢ 1.2C
3DH5 2402.( -9.6¢ 0.7z 10.0% 1.0¢€ 1.2¢
3DH5 2441.( -9.37 0.7: 10.0% 1.3¢ 1.3¢
3DH5 2480.( -10.01 0.7¢ 10.0% 0.7¢ 1.1¢

Sample Calculatio

Result (Frame power) = Reading + Cable Loss (thnlythe cable(s) customer supplied) + Attenuatus:

*The equipment and cables were not used for fattB of the data shee

UL Japan, Inc.

Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia
Telephone : +81-478-88-6500

Facsimile :+81-478-82-3373
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Burst Rate Confirmation
Test place Kashima EMC Lab. No.2 Measurement Room
Report Nc 11085508N
Date January 8, 2016
Temperature / Humidity 21deg.C/39% RH
Engineer Kazuhiro Ando
Mode Tx, Hopping Off
DH5
Txon/(Txon + Tx off) = 0.781
Tx on /(Tx on + Tx off) * 100 = 781 %
Duty factor = 10 * log (3.751 / 2.929) = 1.07 dB
% Agilent RL
a Mkr2  3.751 ms
Ref @ dBm #Htten 10 B -8.33 dB
#Peak
Log 1 ;
18
dB/
|
515 | [
Center 2.441 880 GHz Span 0 Hz
65 BH 1 MHz #BH 3 MH= Sweep 5 ms (8001 pts)
Marker Trace Type X Axis fAmplitude
1R 3 Time A78.1 ps -T8.57 dBm
1la 3 Time 2.929 me 8.25 dB
2R 3 Time A78.1 ps -T8.57 dBm
2 (&3] Time 3751 me -8.33 dB
2DH5 3DH5
Txon/(Txon + Tx off) = 0.783 Txon/(Tx on + Tx off) = 0.783
Tx on /(Tx on + Tx off) * 100 = 78.3 % Txon/(Tx on + Tx off) * 100 = 783 %
Duty factor = 10 * log (3.75/2.935) = 1.06 dB Duty factor = 10 * log (3.75/2.936) = 1.06 dB
5 Agilent RL s Agilent RL
aMkr2 375 ms aMkr2 375 ms
Ref @ dBm #Atten 10 dB -1.52 dB Ref 6 dBm #fAtten 18 dB -6.39 dB
#Peal #Peal
&%9 o 5“@9 Rl i
dB/ 4B/
| | I
| \ [ \
LgRy W LgAw w
st 1] [ stosol | !
Center 2.441 808 GHz Span @ Hz Center 2.441 @680 GHz Span © Hz
es BHW 1 MHz #UBH 3 MHz Sweep 5 ms (8001 pts) es BH 1 MHz #UBH 3 MHz Sweep 5 ms (8001 pts)
Marker  Trace Type ¥ Axis Anplitude Marker  Trace Type ® Axis Amplitude
1R 3 Time 482.5 ps =78.75 dBn 1R 3 Time 481.9 ps -86.3L dBn
1a 3 Time 2.935 ms -1.38 dB 1a (&b Time 2.936 ng .26 dB
2R 3 Time 482.5 ps =78.75 dBn 2R 3 Time 481.9 ps -86.3L dBn
2a 3 Time 378 ms -1.52 dB 2a (&b Time 3.78 ms A.39

UL Japan, Inc.

Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia
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Radiated Spurious Emission

Test place Kashima EMC Lab. No.6 Semi Anechoic Qfem

Report No. 11085508M

Date January 11, 2016 January 10, 2016 Januag014,

Temperature / Humidity 19 deg. C/40 % RH 20 d2¢38 % RH 20 deg. C/36 % RH

Engineer Kazuhiro Ando Kazuhiro Ando Kazuhiro Ando

(30 - 1000 MHz) (1- 10 GH2) (10 - 26 GHz)
Mode Tx, Hopping Off, DH5 2402 MHz
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detectgr  Reading  Ant.Fgc. Los Gai teise Result Limit Margin Height Angle |Remarl
[MHz] [dBuV] [dB/m] [dB] [dB]  Factor [dB]| [dBuV/m] | [dBuv/m] | [dB] [cm] [deg]

Hori. 348.04{QF 38.2 14 6.C 322 0.C 26.4 46.C 19.€ 10C 25€
Hori. 499.502 QP 340 1719 7 32.3 D.0 26.3 46.0 9.7 100 295
Hori. 720.038 QP 32 21§2 17 32.3 .0 28.9 46.0 7.1 109 286
Hori. 792.003 QP 320 2243 719 321 D.0 0.1 46.0 5.9 100 30
Hori. 900.014 QP 316 234 43 315 .0 1.8 46.0 4.2 100 245
Hori. 960.00Q QP 40p 23l9 45 311 D.0 fn5 46.0 45 100 251
Hori. 1980.000 PK 48p 25(8 136 38.1 D 1 2.3 13.9 P1.6 128 0
Hori. 2390.000 PK 434 27l6 14.0 38.3 .1 43.8 13.9 P5.1 147 0|35
Hori. 2558.000 PK 464 27l6 14.2 3.4 D 1 41.9 13.9 P2.0 144  2[17
Hori. 3360.150 PK 484 28[2 57 34.8 b1 4656 13.9 b8.3 113 175
Hori. 4804.000 PK 468 313 6.1 39.3 .1 465 13.9 p7.4 132 355
Hori. 7206.000 PK 425 363 75 38.4 b1 50.0 13.9 b3.9 100 Flo®r Noise
Hori. 1980.000 AV 4P 258 136 34.1 1 416 53.9 9.3 128 0
Hori. 2390.000 AV 31. 276 14J0 34.3 1 36.7 53.9 7.2 147 0|35
Hori. 2558.000 AV 34.% 276 142 34.4 1 4.0 53.9 3.9 144 2|17
Hori. 3360.150 AV 43P 28p 5|7 348 2.1 40.4 53.9 135 113 175
Hori. 4804.000 AV 34.p 318 6|1 393 2.1 3h.4 53.9 195 132 355
Hori. 7206.000 AV 30. 36 715 344 2.1 37.8 53.9 16.1 100 Flddr Noise
Vert. 79.39% QP 348 9le 42 315 .0 1 40.0 P3.9 100 42
Vert. 125.51% QP 384 115 46 3.4 D.0 2.1 13.5 P1.4 100 142
Vert. 207.493 QP 382 101 8.2 3p.4 D.0 1.1 13.5 D2.4 100 0
Vert. 499.503 QP 36J3 1719 4.7 3.3 D.0 8.6 16.0 7.4 100 175
Vert. 688.503 QP 3144 2018 1.6 3p.3 D.0 7.5 16.0 8.5 100 10
Vert. 960.000 QP 411 239 45 311 D.0 2.4 16.0 3.6 110 182
Vert. 1980.000 PK 475 2518 q6 38.1 D.1 0.9 3.9 P3.0 122 0| 33
Vert. 2390.009 PK 448 2716 14.0 3$.3 D.1 0.2 3.9 P3.7 144 2| 10
Vert. 2558.000 PK 475 2716 142 38.4 D.1 3.0 3.9 P0.9 211 97
Vert. 3360.150 PK 4618 282 9.7 38.8 .1 .0 13.9 P9.9 148 172
Vert. 4804.000 PK 455 313 q.1 39.3 .1 5.7 13.9 pg.2 100 FloBr Noise
Vert. 7206.009 PK 425 363 15 38.4 .1 .0 13.9 P3.9 100 FloBr Noise
Vert. 1980.000 AV 38.8 2518 136 34.1 1 2 43.9 11.7 122 0[33
Vert. 2390.00 AV 31.p 276 140 34.3 1 36.6 43.9 17.3 144  2[10
Vert. 2558.000 AV 34.4 2716 142 34.4 1 30.9 43.9 14.0 211.0 97.9
Vert. 3360.150 AV 38.0 282 57 34.8 1 35.2 53.9 8.7 148.0 72.d
Vert. 4804.000 AV 33p 313 61 39.3 1 3B.4 93.9 0.5 1p0.0  .O|Fbor Noise
Vert. 7206.000 AV 30.3 36)3 715 34.4 1 37.8 93.9 6.1 10.0  .O|Fbor Noise
Result = Reading + Ant.Fac. + Loss (Cable+(Atteauat Filter)(below 18 GHz)) - Gain(Amprifier) + Biance factor

Distance factor : 1 GHz - 10 GHz : 20log (3.880' m) = 2.1dl
10 GHz - 26 GHz : 20{@0 m /3.0 m) = -9.5dB

These results have sufficient margin without takiiegount Dwell time factor.

20 dBc Data Sheet (RBW 100 kHz, VBW 300 kHz)

Polarity Frequency Detectdr Reading  Ant.Fgc. Los: Gai teDise Result Limit Margin |Remark
[MHz] [dBuv] [dB/m] [dB] [dB] Factor [dB]| [dBuv/m] | [dBuV/m] [dB]

Hori. 2402.000 PK 936 2716 140 38.3 P.1 98.9 - - Carrier

Hori. 2400.000 PK 50f 2716 140 38.3 P.1 56.1 18.9 p2.8

Vert. 2402.009 PK 963 2716 14.0 38.3 P.1 141.7 - - Carrier

Vert. 2400.009 PK 533 2716 14.0 38.3 D.1 §8.7 1.7 P3.0

Result = Reading + Ant.Fac. + Loss (Cable+(Atteauat Filter)(below 18 GHz)) - Gain(Amprifier) + Biance factor

Distance factor : 1 GHz - 10 GHz : 20log (3.8 80 m) = 2.1dI
13 GHz - 40 GHz : 20{@0 m /3.0 m) = -9.5dB

UL Japan, Inc.

Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia
Telephone : +81-478-88-6500

Facsimile :+81-478-82-3373
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Radiated Spurious Emission
(Reference Plot for band-edge)

Test place Kashima EMC Lab. No.6 Semi Anechoic Qfem
Report No. 11085508M
Date January 10, 2016
Temperature / Humidi 20deg. Ci38% RH
Engineer Kazuhiro Ando
Mode Tx, Hopping Off, DH5 2402 MHz
Horizontal
Restricterband ban-edge Plot Authorizec-band ban-edge Plot
¥ Agilent RL ¥ Agilent RL
Mkrl 2.462 12 GHz
Ref 108 dBpV Atten 10 dB Ref 100 dBpY Atten 18 dB 93.87 dBpY
#EmiPk #Peak T
i SR f
dB/ a8/ J ‘
/ \ 0
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[ /|
LgRy / \ Lgl:v H 'Uhlﬂ
ST 51 52
v b A IR ORI POV Ry oot [N )
£0): £(fn
FTun FTun
Stip Sup
Center 2.398 89 GHz Snan 58 MHz Center 2.399 86 GHz Span 58 MHz
#Res B (CISPR) 1 MHz #VEH 3 MHz Srreep 1.84 ms (1201 pts) #Res BH 189 kHz #WEH 309 kHz Sweep 4.8 ms (1201 pts)

TraceLight blue : Peak Plc
Trace Purple : Average Plot

20dBc Plo

Vertical
Restricterband ban-edge Plot Authorizet-band ban-edge Plot
- Agilent RL ¥ Agilent RL
Mirl 2.402 80 GHz
Ref 100 dBul Aten 10 4B Ref 100 dBpY Atten 10 dB 96.75 dEpl
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’ ® Il
[} i
L ’ B
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Lofv dEwY rﬂ WUI
S1 W2 LaAy N
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AR 5152
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FTun
Swp
Center 2.338 B8 GHz Span 58 MHz
#Res BM (CISPR) 1 MHz aUBH 3 MHz Sweep 1.84 ms (1281 prs)
Center 2.390 @8 GHz Span 58 MHz

#Res BH 190 kHz #YBH 300 kHz Sweep 4.8 ms (1201 pts)

TraceLight blue : Peak Plc
Trace Purple : Average Plot

20dBc Plo

* Final result of restricted band edge was showabular data.

UL Japan, Inc.

Kashima EMC Lab.
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Radiated Spurious Emission

Test place Kashima EMC Lab. No.6 Semi Anechoic Qfem

Report No. 11085508M

Date January 11, 2016 January 10, 2016 Janua014,

Temperature / Humidity 19 deg. C/40 % RH 20 d2¢38 % RH 20 deg. C/36 % RH

Engineer Kazuhiro Ando Kazuhiro Ando Kazuhiro Ando

(30 - 1000 MHz) (1- 10 GH2) (10 - 26 GHz)
Mode Tx, Hopping Off, DH5 2441 MHz
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detectgr  Reading  Ant.Fgc. Los Gai teise Result Limit Margin Height Angle |Remarl
[MHz] [dBuV] [dB/m] [dB] [dB]  Factor [dB]| [dBuV/m] | [dBuv/m] | [dB] [cm] [deg]

Hori. 348.04{QF 30.C 14 6.C 322 0.C 27.2 46.C 18€ 10C 26C
Hori. 499.507 QP 341 179 q.7 32.3 .0 26.4 46.0 9.6 100 293
Hori. 719.99 QP 32p 2112 17 32.3 .0 28.8 46.0 7.2 110 286
Hori. 792.004 QP 319 223 719 321 .0 30.0 46.0 6.0 100 29
Hori. 900.012 QP 316 2314 43 315 .0 .8 46.0 4.2 100 244
Hori. 960.009 QP 408 23|19 45 311 .0 M6 46.0 4.4 100 248
Hori. 1980.000 PK 48B 25(8 136 38.1 .1 .2 13.9 P1.7 135 0
Hori. 2285.000 PK 47p 27|9 14.0 38.3 .1 3.9 13.9 P1.0 160 4|35
Hori. 3360.150 PK 47p 282 57 34.8 b1 Mm7 13.9 p9.2 130 162
Hori. 4882.000 PK 458 312 6.2 39.3 b1 46.0 13.9 p7.9 170 290
Hori. 7323.000 PK 42p 365 78 38.4 b.1 50.0 13.9 p3.9 100 Flo@r Noise
Hori. 1980.000 AV 427 258 136 3d4.1 2.1 45.1 53.9 7.8 135 0
Hori. 2285.000 AV 38.2 27p 14J0 34.3 2.1 4B.9 53.9 0.0 160 4|35
Hori. 3360.150 AV 41. 28p 5|7 348 3.1 38.8 53.9 15.1 130 162
Hori. 4882.000 AV 33.7 31p 6|2 393 2.1 3B.9 53.9 20.0 170 290
Hori. 7323.000 AV 30. 36p 718 384 3.1 38.0 53.9 15.9 100 Fldbr Noise
Vert. 79.39% QP 348 9le 42 315 0 1 40.0 p3.9 100 45
Vert. 125.504 QP 3718 115 46 3.4 D.0 1.5 435 P2.0 100 131
Vert. 207.50] QP 377 101 92 3.4 D.0 0.6 435 P2.9 100 0
Vert. 499.503 QP 3644 1719 4.7 3%.3 D.0 8.7 46.0 7.3 100 179
Vert. 688.50% QP 314 2018 16 32.3 D.0 7.5 46.0 8.5 100 12
Vert. 960.000 QP 410 239 4.5 31.1 D.0 2.3 46.0 3.7 169 343
Vert. 1980.000 PK 470 258 36 38.1 D.1 0.4 3.9 P3.5 128 g 33
Vert. 2285.000 PK 46J7 2719 14.0 38.3 D.1 2.4 3.9 P1.5 189 90
Vert. 3360.150 PK 4644 28|12 q.7 38.8 .1 6 13.9 B0.3 157 182
Vert. 4882.000 PK 44p 312 .2 39.3 .1 4 13.9 b9.5 100 FloBr Noise
Vert. 7323.000 PK 430 365 718 38.4 b.1 0 13.9 b2.9 100 FloBr Noise
Vert. 1980.009 AV 38.8 2518 1316 34.1 1 4p.2 43.9 11.7 128 8|33
Vert. 2285.000 AV 37.9 2719 140 34.3 1 48.6 43.9 10.3 189 90
Vert. 3360.150 AV 39.7 282 57 34.8 2.1 35.9 53.9 7.0 157 182
Vert. 4882.000 AV 325 31p 6f2 39.3 2.1 3p.7 53.9 1.2 100 Flddr Noise
Vert. 7323.000 AV 30.7 365 718 4 2.1 3B.7 53.9 5.2 100 Flddr Noise
Result = Reading + Ant.Fac. + Loss (Cable+(Atteauat Filter)(below 18 GHz)) - Gain(Amprifier) Distance factor r

Distance factor : 1 GHz - 10 GHz : 20log (3.8 0 m) = 2.1 dl
10 GHz - 26 GHz : 20[@P m /3.0 m) = -9.5dB

These results have sufficient margin without talaegount Dwell time factor.

UL Japan, Inc.

Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia
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Radiated Spurious Emission

Test place Kashima EMC Lab. No.6 Semi Anechoic Qfem

Report No. 11085508M

Date January 11, 2016 January 12, 2016 Janua014,

Temperature / Humidity 19 deg. C/40 % RH 20 deg35 % RH 20 deg. C/36 % RH

Engineer Kazuhiro Ando Kazuhiro Ando Kazuhiro Ando

(30 - 1000 MHz) (1- 10 GH2) (10 - 26 GHz)
Mode Tx, Hopping Off, DH5 2480 MHz
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detectgr  Reading  Ant.Fgc. Los Gai teise Result Limit Margin Height Angle |Remarl
[MHz] [dBuV] [dB/m] [dB] [dB]  Factor [dB]| [dBuV/m] | [dBuv/m] | [dB] [cm] [deg]

Hori. 348.18(QF 40.C 14 6.C 322 0.C 28.7 46.C 17.€ 10C 254
Hori. 499.503 QP 336 179 q.7 32.3 .0 2.9 46.0 P0.1 100 293
Hori. 719.971 QP 319 2112 17 32.3 D.0 2.5 46.0 7.5 115 286
Hori. 792.002 QP 306 223 719 321 .0 8.7 46.0 7.3 100 26
Hori. 900.014 QP 311 23|14 43 315 D.0 4.3 46.0 4.7 100 239
Hori. 960.009 QP 40p 23|19 45 311 D.0 M5 46.0 45 100 251
Hori. 1980.000 PK 48 25(8 136 38.1 .1 2.1 13.9 P1.8 137 47
Hori. 2324.000 PK 48p 278 14.0 38.3 .1 4.1 13.9 9.8 209 0
Hori. 2483.500 PK 458 27|5 141 38.4 .1 q1.1 13.9 b2.8 170 3|10
Hori. 3360.150 PK 48p 282 57 34.8 b1 46.1 13.9 p7.8 145 157
Hori. 4960.000 PK 445 314 6.2 39.3 b1 45.0 13.9 p8.9 148 0
Hori. 7440.000 PK 43p 367 7 34.3 b1 51.7 13.9 p2.2 100 Flodr Noise
Hori. 1980.000 AV 41.4 258 136 34.1 2.1 41.8 53.9 9.1 137 47
Hori. 2324.000 AV 40. 278 14J0 34.3 2.1 45.5 53.9 7.4 209 0
Hori. 2483.500 AV 34. 27p 141 3d.4 2.1 4p.1 53.9 3.8 170 3|10
Hori. 3360.150 AV 43, 28p 5|7 348 3.1 4.0 53.9 12.9 145 157
Hori. 4960.000 AV 32.4 31k 6|2 393 2.1 3p.8 53.9 1.1 148 0
Hori. 7440.000 AV 311 36J7 717 343 3.1 3p.3 53.9 14.6 100 Fldbr Noise
Vert. 79.408 QP 350 9le 42 315 0 3 40.0 p3.7 100 34
Vert. 125.521 QP 375 115 46 3p.4 D.0 1.2 435 p2.3 100 133
Vert. 207.492 QP 378 101 92 3.4 D.0 0.7 435 p2.8 100 0
Vert. 499.49% QP 3644 1719 4.7 32.3 D.0 8.7 46.0 7.3 100 177
Vert. 688.501 QP 315 2018 16 32.3 D.0 7.6 46.0 8.4 100 19
Vert. 960.000 QP 40)9 239 4.5 31.1 D.0 2.2 46.0 3.4 110 194
Vert. 1980.000 PK 470 258 36 38.1 D.1 0.5 3.9 P3.4 111 6| 33
Vert. 2324.000 PK 47f7 2718 14.0 38.3 D.1 3.3 3.9 P0.6 157 97
Vert. 2483.500 PK 498 27|15 141 38.4 D.1 5.1 3.9 8.8 167 7|10
Vert. 3360.150 PK 470 28|12 9.7 38.8 .1 2 13.9 b9.7 157 161
Vert. 4960.000 PK 455 3144 .2 39.3 .1 9 13.9 P8.0 160 216
Vert. 7440.009 PK 438 367 17 38.3 .1 0 13.9 P1.9 100 FloBr Noise
Vert. 1980.000 AV 38.p 2518 1316 34.1 1 4.6 43.9 12.3 111 6|33
Vert. 2324.000 AV 39.8 2718 140 34.3 1 45.4 43.9 8.5 157 97
Vert. 2483.500 AV 36.1 275 141 34.4 1 a.4 43.9 12.5 167 7|10
Vert. 3360.150 AV 38.8 282 57 34.8 2.1 35.0 53.9 7.9 157 161
Vert. 4960.000 AV 33.6 314 6f2 39.3 2.1 31.0 53.9 9.9 160 216
Vert. 7440.000 AV 315 36J7 77 .3 2.1 3b.7 53.9 4.2 100 Flddr Noise
Result = Reading + Ant.Fac. + Loss (Cable+(Atteauat Filter)(below 18 GHz)) - Gain(Amprifier) + Biance factor

Distance factor : 1 GHz - 10 GHz : 20log (3.880 m) = 2.1dl
10 GHz - 26 GHz : 20{[@h m /3.0 m) = -9.5dB

These results have sufficient margin without talkauegount Dwell time factor.

UL Japan, Inc.

Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia
Telephone : +81-478-88-6500

Facsimile :+81-478-82-3373
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Radiated Spurious Emission
(Reference Plot for band-edge)

Test place Kashima EMC Lab. No.6 Semi Anechoic Qfem
Report No. 11085508M
Date January 12, 2016
Temperature / Humidi 20deg. Ci35% RH
Engineer Kazuhiro Ando
Mode Tx, Hopping Off, DH5 2480 MHz
Horizontal
Restricte-band ban-edge Plot
% Agilent RL
Ref 166 dBpV Atten 10 dB
#EmiPk
Log *
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dB/
LaAy \
s1ov2 \
V3 FC
AR
£(F)
FTun
Smp
Center 2.483 50 GHz Span 58 MHz
Res BW (CISPR) 1 MHz #VBH 3 MHz Sweep 1.04 ms (1201 pts)

Trace Light blue : Peak Plot
Trace Purple : Average Plot

Vertical
Restricted-band band-edge Plot
¥ Agilent RL

Ref 100 dBpY Atten 10 dB
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Smp
Center 2.483 50 GHz Span 50 MHz
Res B (CISPR) 1 MHz #UBH 3 MHz Sweep 1.04 ms (1201 pts)

TraceLight blue : Peak Plc
Trace Purple : Average Plot
* Final result of restricted band edge was showabular data.

UL Japan, Inc.

Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia
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Radiated Spurious Emission

Test place Kashima EMC Lab. No.6 Semi Anechoic Qfem

Report No. 11085508M

Date January 11, 2016 January 10, 2016 Januag014,

Temperature / Humidity 19 deg. C/40 % RH 20 d2¢38 % RH 20 deg. C/36 % RH

Engineer Kazuhiro Ando Kazuhiro Ando Kazuhiro Ando

(30 - 1000 MHz) (1- 10 GH2) (10 - 26 GHz)
Mode Tx, Hopping Off, 3DH5 2402 MHz
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detectgr  Reading  Ant.Fgc. Los Gai teise Result Limit Margin Height Angle |Remarl
[MHz] [dBuV] [dB/m] [dB] [dB]  Factor [dB]| [dBuV/m] | [dBuv/m] | [dB] [cm] [deg]

Hori. 348.14]QF 40.€ 14 6.C 322 0.C 28.¢ 46.C 172 10C 251
Hori. 499.494 QP 338 179 q.7 32.3 .0 26.1 46.0 9.9 100 289
Hori. 720.0184 QP 341 2112 17 32.3 .0 30.7 46.0 15.3 122 20
Hori. 791.997 QP 304 223 719 321 .0 8.5 46.0 7.5 100 29
Hori. 900.013 QP 311 23|14 43 315 .0 4.3 46.0 4.7 100 245
Hori. 960.00Q QP 40p 23l9 45 311 .0 415 46.0 45 100 250
Hori. 1980.000 PK 48 25(8 136 38.1 .1 2.1 13.9 P1.8 131 0
Hori. 2390.000 PK 446 27l6 14.0 38.3 .1 50.0 13.9 P3.9 175 5|35
Hori. 2558.000 PK 45 27l6 142 38.4 .1 q1.2 13.9 p2.7 140 5|17
Hori. 3360.150 PK 48 282 57 34.8 b1 46.8 13.9 b8.1 106 173
Hori. 4804.000 PK 458 313 6.1 39.3 b1 465 13.9 p8.4 100 ddriNloise
Hori. 7206.000 PK 425 36(3 75 34.4 b1 50.0 13.9 p3.9 100 dbrlloise
Hori. 1980.000 AV 411 258 136 3d4.1 2.1 415 53.9 9.4 131 0
Hori. 2390.000 AV 31. 27f 14J0 34.3 2.1 36.4 53.9 7.5 175 5|35
Hori. 2558.000 AV 34. 27f 142 3d.4 2.1 4p.3 53.9 3.6 140 5|17
Hori. 3360.150 AV 43, 28p 5|7 348 3.1 405 53.9 13.4 106 173
Hori. 4804.000 AV 33. 31B 6|1 393 11 3.5 53.9 20.4 100 Fldbr Noise
Hori. 7206.000 AV 30. 363 715 384 3.1 37.8 53.9 16.1 100 Fldbr Noise
Vert. 79.414 QP 344 9le 42 315 0 16.7 40.0 p4.3 100 62
Vert. 125.524 QP 3719 115 46 3p.4 D.0 21.6 435 P1.9 100 130
Vert. 207.484 QP 38J0 101 92 3.4 D.0 40.9 435 P2.6 100 0
Vert. 499.497 QP 36J5 1719 4.7 32.3 D.0 28.8 46.0 7.2 100 180
Vert. 688.503 QP 315 2018 16 32.3 D.0 7.6 46.0 8.4 100 15
Vert. 960.000 QP 40)9 239 4.5 31.1 D.0 4.2 46.0 3.4 109 189
Vert. 1980.000 PK 46[7 258 36 38.1 D.1 40.1 3.9 P3.8 109 5[ 32
Vert. 2390.009 PK 440 2716 14.0 38.3 D.1 49.4 3.9 pa.5 138 95
Vert. 2558.000 PK 460 27|16 142 38.4 D.1 415 3.9 2.4 200 0| 10
Vert. 3360.150 PK 466 28|12 9.7 38.8 .1 438 13.9 BO.1 152 182
Vert. 4804.000 PK 455 3143 .1 39.3 b.1 457 13.9 bg.2 100 FloBr Noise
Vert. 7206.009 PK 425 363 15 38.4 .1 50.0 13.9 P3.9 100 FloBr Noise
Vert. 1980.000 AV 37.9 2518 1316 34.1 1 .3 43.9 12.6 109 5|32
Vert. 2390.00 AV 311 2716 140 34.3 1 36.5 43.9 17.4 138 95
Vert. 2558.000 AV 34.4 2716 142 34.4 1 3p.9 43.9 14.0 200 0|10
Vert. 3360.150 AV 30.4 282 57 34.8 2.1 35.6 53.9 7.3 152 182
Vert. 4804.000 AV 33.p 3113 6f1 39.3 2.1 3B.4 53.9 0.5 100 Flddr Noise
Vert. 7206.000 AV 30.8 36)3 715 4 2.1 3.8 53.9 6.1 100 Flddr Noise
Result = Reading + Ant.Fac. + Loss (Cable+(Atteauat Filter)(below 18 GHz)) - Gain(Amprifier) + Biance factor

Distance factor : 1 GHz - 10 GHz : 20log (3.880 m) = 2.1dl
10 GHz - 26 GHz : 20{[@h m /3.0 m) = -9.5dB

These results have sufficient margin without talkaegount Dwell time factor.

20 dBc Data Sheet (RBW 100 kHz, VBW 300 kHz)

Polarity Frequency Detectdr Reading  Ant.Fgc. Los: Gai teDise Result Limit Margin |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuv/m] | [dBuV/m] [dB]

Hori. 2402.000 PK 92.8 2716 14.0 38.3 P.1 qr.7 - - Carrier

Hori. 2400.000 PK 43p 2716 140 38.3 P.1 48.9 17.7 P8.8

Vert. 2402.009 PK 93p 2716 14.0 38.3 P.1 g8.9 - - Carrier

Vert. 2400.009 PK 44p 2716 14.0 38.3 P.1 49.6 8.9 P9.3

Result = Reading + Ant.Fac. + Loss (Cable+(Atteauat Filter)(below 18 GHz)) - Gain(Amprifier) + Biance factor
Distance factor : 1 GHz - 10 GHz : 20log (3.8 80 m) = 2.1dl
10 GHz - 26 GHz : 20{[@P m/3.0m) = -9.5dB

UL Japan, Inc.

Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia
Telephone : +81-478-88-6500

Facsimile :+81-478-82-3373
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Radiated Spurious Emission
(Reference Plot for band-edge)

Test place Kashima EMC Lab. No.6 Semi Anechoic Qfem
Report No. 11085508M
Date January 10, 2016
Temperature Humidity 20deg. Ci38% RH
Engineer Kazuhiro Ando
Mode Tx, Hopping Off, 3DH5 2402 MHz
Horizontal
Restricterband ban-edge Plot Authorizec-band ban-edge Plot
¥ Agilent RL ¥ Agilent RL
Mkrl 2.462 17 GHz
Ref 100 dBpY Atten 10 dB Ref 108 dBpY Atten 18 dB 91.47 dBpY
tE;mPk ) EP:ak B
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ST \ 51 52
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£0): £(fn
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Stip Sup
Center 2.390 90 GHz Span 96 MHz Center 2.399 @6 GHz Span 58 MHz

#Res BH (CISPR) 1 MHz #YBH 3 MHz Sween 1.94 ms (1201 pts)

#Res BH 190 kHz #YBH 300 kHz Sweep 4.8 ms (1201 pts)

TraceLight blue : Peak Plc
Trace Purple : Average Plot

20dBc Plo

Trace Purple : Average Plot

Vertical
Restricterband ban-edge Plot Authorizet-band ban-edge Plot
¥ Agilent RL ¥ Agilent RL
Mkrl 2.462 12 GHz
Ref 108 dBpV Atten 10 dB Ref 108 dBpY Atten 18 dB 94.37 dBpY
#EmiPk #Peak T
L ¥ L
i i i
&/ d8/ f ‘
[
A\ [l
[ ) !
74.3 y.
{ \ 4BV ! L
Lafv Lafv o
ST \ 51 52
s L VOO U PO W N N
£ £(f
FTun FTun
Swp Sup
Center 2.390 80 GHz Span 56 MHz Center 2.390 89 GHz Span 58 MHz
#Res BH (CISPR) 1 MHz #VBH 3 MHz Sweep 1.84 ms (1201 pts) #Res BH 190 kHz #YBH 300 kHz Sweep 4.8 ms (1201 pts)
TraceLight blue : Peak Plc 20dBc Plo

* Final result of restricted band edge was showabular data.

UL Japan, Inc.

Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia
Telephone : +81-478-88-6500

Facsimile :+81-478-82-3373
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Radiated Spurious Emission

Test place Kashima EMC Lab. No.6 Semi Anechoic Qfem

Report No. 11085508M

Date January 11, 2016 January 10, 2016 Janua014,

Temperature / Humidity

19 deg. C/40 % RH

20 d2¢38 % RH

20 deg. C/36 % RH

Engineer Kazuhiro Ando Kazuhiro Ando Kazuhiro Ando
(30 - 1000 MHz) (1- 10 GHz) (10 - 26 GHz)
Mode Tx, Hopping Off, 3DH5 2441 MHz
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detectqr Reading  Ant.Fgc. Los: Gai teise Result Limit Margin Height Angle |Remarl
[MHz] [dBUV] [dB/m] [dB] [dB]  Factor [dB]| [dBuv/m] | [dBuv/m] | [dB] [cm] [deg]
Hori. 348.14i|QF 40.7 14 6.C 32.7 0.C 28.¢ 46.C 17.1 10C 251
Hori. 499.498 QP 334 1719 .7 32.3 D.0 25.7 46.0 0.3 100 289
Hori. 719.973 QP 339 2112 17 32.3 D.0 30.5 46.0 15.5 127 23
Hori. 792.007 QP 306 2213 19 32.1 D.0 28.6 46.0 17.4 100 26
Hori. 900.014 QP 31p 23|14 4.3 315 D.0 31.2 46.0 14.8 100 244
Hori. 960.00¢ QP 403 2319 45 31.1 D.0 41.6 46.0 4.4 100 254
Hori. 1980.000 PK a7f 25|8 136 3.1 P.1 1.1 3.9 2.8 111 0
Hori. 3360.150 PK 478 28)2 57 38.8 p.1 45.0 13.9 8.9 169 163
Hori. 4882.000 PK 445 31j2 g2 39.3 p.1 m.7 13.9 9.2 100 FloOr Noise
Hori. 7323.000 PK 420 36|5 78 3.4 p.1 50.0 13.9 3.9 100 FloOr Noise
Hori. 1980.000 AV 421 258 13|16 34.1 21 4p.5 g3.9 8.4 111 0
Hori. 3360.150 AV 421 28p 5|7 348 31 3p.3 3.9 4.6 169 163
Hori. 4882.000 AV 324 31p 6|2 393 21 3p.6 3.9 213 100 Flddr Noise
Hori. 7323.000 AV 30. 36p 718 344 31 38.0 3.9 5.9 100 Flddr Noise
Vert. 79.423 QP 341 9|6 42 325 .0 4 40.0 P4.6 100 73
Vert. 125.514 QP 38J2 1145 4.6 3p.4 p.0 1.9 13.5 1.6 100 132
Vert. 207.493 QP 38j1 1001 .2 3.4 p.0 1.0 13.5 2.5 100 0
Vert. 499.499 QP 35)9 179 q.7 3p.3 p.0 8.2 16.0 7.8 100 177
Vert. 688.499 QP 31)7 208 1.6 3p.3 p.0 7.8 16.0 8.2 100 10
Vert. 960.000 QP 40{9 239 4.5 3.1 p.0 2.2 16.0 3.8 110 194
Vert. 1980.009 PK 466 258 13.6 38.1 p.1 0.0 3.9 3.9 155 7| 32
Vert. 3360.150 PK 4713 2812 9.7 38.8 p.1 .5 3.9 9.4 152 182
Vert. 4882.00 PK 44p 312 q.2 39.3 p.1 4 3.9 9.5 100 FloBr Noise
Vert. 7323.009 PK 430 36(5 18 38.4 p.1 .0 3.9 2.9 100 FloBr Noise
Vert. 1980.009 AV 38.p 25]8 1316 34.1 1 .6 3.9 12.3 155 7|32
Vert. 3360.150 AV 40.8 282 5|7 34.8 2.1 .0 g3.9 5.9 152 182
Vert. 4882.000 AV 32,5 312 6[2 39.3 21 7 g3.9 1.2 100 Flddr Noise
Vert. 7323.009 AV 30.y 365 718 34.4 2.1 3B.7 g3.9 5.2 100 Flo®r Noise
Result = Reading + Ant.Fac. + Loss (Cable+(Atteauat Filter)(below 18 GHz)) - Gain(Amprifier) + Biance factor

Distance factor : 1 GHz - 10 GHz : 20log (3.880'm) = 2.1d!
10 GHz - 26 GHz : 20{@0 m /3.0 m) = -9.5dB

These results have sufficient margin without takiegount Dwell time factor.

UL Japan, Inc.

Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia
Telephone : +81-478-88-6500

Facsimile :+81-478-82-3373
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Radiated Spurious Emission

Test place Kashima EMC Lab. No.6 Semi Anechoic Qfem

Report No. 11085508M

Date January 11, 2016 January 12, 2016 Janua014,

Temperature / Humidity 19 deg. C/40 % RH 20 deg35 % RH 20 deg. C/36 % RH

Engineer Kazuhiro Ando Kazuhiro Ando Kazuhiro Ando

(30 - 1000 MHz) (1- 10 GH2) (10 - 26 GHz)
Mode Tx, Hopping Off, 3DH5 2480 MHz
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detectgr  Reading  Ant.Fgc. Los Gai teise Result Limit Margin Height Angle |Remarl
[MHz] [dBuV] [dB/m] [dB] [dB]  Factor [dB]| [dBuV/m] | [dBuv/m] | [dB] [cm] [deg]

Hori. 34824/ QF 40.C 14 6.C 32.% 0.C 28.7 46.C 17.€ 10C 257
Hori. 499.502 QP 334 1719 7 32.3 D.0 5.7 46.0 P0.3 100 277
Hori. 720.008 QP 343 21f2 17 32.3 .0 0.9 46.0 5.1 125 17
Hori. 792.004 QP 30f7 2243 719 321 D.0 8.8 46.0 7.2 100 31
Hori. 900.01% QP 310 234 K] 315 .0 4.2 46.0 4.8 100 247
Hori. 960.00Q QP 40p 2319 45 311 .0 1.5 46.0 45 100 251
Hori. 1980.000 PK 49p 25(8 136 38.1 D 1 P4 13.9 P15 130 0
Hori. 2324.000 PK 471 27|8 14.0 38.3 .1 2.7 13.9 P1.2 214 0
Hori. 2483.500 PK 457 27|5 141 3.4 D 1 41.0 13.9 P2.9 175 6| 10
Hori. 3360.150 PK 476 28[2 57 34.8 b1 4.8 13.9 b9.1 144 162
Hori. 4960.000 PK 444 314 6.2 39.3 b1 ms 13.9 p9.1 100 Flo@r Noise
Hori. 7440.000 PK 43p 367 7 34.3 b1 51.2 13.9 b2.7 100 Flo®r Noise
Hori. 1980.000 AV 41.9 258 136 34.1 1 453 53.9 8.6 130 0
Hori. 2324.000 AV 37.4 278 14J0 34.3 1 4B.0 53.9 0.9 214 0
Hori. 2483.500 AV 31. 276 141 34.4 1 3p.1 53.9 6.8 175  6/10
Hori. 3360.150 AV 41.% 28p 5|7 348 2.1 3.7 53.9 15.2 144 162
Hori. 4960.000 AV 32.1 314 6|2 393 21 3p.5 53.9 214 100 Fldbr Noise
Hori. 7440.000 AV 31. 36J7 717 343 2.1 3p.2 53.9 14.7 100 Flddr Noise
Vert. 79.40% QP 344 9le 42 315 .0 7 40.0 p4.3 100 65
Vert. 125.51] QP 38)1 115 46 3.4 D.0 1.8 13.5 p1.7 100 134
Vert. 207.471 QP 381 101 892 3p.4 D.0 1.0 13.5 p2.5 100 0
Vert. 499.500 QP 35)6 1719 q.7 3.3 D.0 7.9 16.0 8.1 100 181
Vert. 688.507 QP 321 2018 1.6 3p.3 D.0 8.2 16.0 7.8 100 15
Vert. 960.000 QP 410 239 45 31.1 D.0 2.3 16.0 3.7 109 194
Vert. 1980.000 PK 467 2518 q6 38.1 D.1 0.1 3.9 P3.8 109 0| 34
Vert. 2324.009 PK 465 2718 14.0 3$.3 D.1 2.1 3.9 1.8 168 94
Vert. 2483.500 PK 448 2715 141 38.4 D.1 9.6 3.9 P43 141 97
Vert. 3360.150 PK 4614 282 9.7 38.8 .1 6 13.9 B0.3 105 118
Vert. 4960.000 PK 44p 314 q.2 39.3 .1 6 13.9 P9.3 100 FloBr Noise
Vert. 7440.009 PK 430 36|17 17 38.3 .1 2 13.9 p2.7 100 FloBr Noise
Vert. 1980.000 AV 38.1 2518 136 34.1 1 5 43.9 12.4 109 0[34
Vert. 2324.000 AV 37.0 2718 140 34.3 1 6 43.9 11.3 168 94
Vert. 2483.500 AV 31.p 275 141 34.4 1 2 43.9 16.7 141 97
Vert. 3360.150 AV 39.1 282 57 34.8 1 3 53.9 7.6 105 118
Vert. 4960.000 AV 321 314 6f2 39.3 1 5 93.9 1.4 100 Flddr Noise
Vert. 7440.000 AV 31.0 36J7 77 34.3 1 3b.2 93.9 4.7 100 Flddr Noise
Result = Reading + Ant.Fac. + Loss (Cable+(Atteauat Filter)(below 18 GHz)) - Gain(Amprifier) + Biance factor

Distance factor : 1 GHz - 10 GHz : 20log (3.8 80 m) = 2.1dI
10 GHz - 26 GHz : 20{@0 m /3.0 m) = -9.5dB
These results have sufficient margin without takiegount Dwell time factor.

UL Japan, Inc.

Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia
Telephone : +81-478-88-6500

Facsimile :+81-478-82-3373
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Radiated Spurious Emission
(Reference Plot for band-edge)

Test place Kashima EMC Lab. No.6 Semi Anechoic Qfem
Report No. 11085508M
Date January 12, 2016
Temperature / Humidi 20deg. Ci35% RH
Engineer Kazuhiro Ando
Mode Tx, Hopping Off, 3DH5 2480 MHz
Horizontal
Restricte-band ban-edge Plot
¥ Agilent RL
Ref 166 dBpV Atten 10 dB
#EmiPk
Laog *
18
dB/
A
LaAy \
12 \
V3 FC
AR
£(F)
FTun
Smp
Center 2.483 50 GHz Span 58 MHz
Res BW (CISPR) 1 MHz #VBH 3 MHz Sweep 1.04 ms (1201 pts)

Trace Light blue : Peak Plot
Trace Purple : Average Plot

Vertical
Restricted-band band-edge Plot
% Agilent RL
Ref 180 dBpV Atten 10 dB
#EmiPk
Lag *

19
dB/

[
Lafy \

s1ove \

Y3 FC|
AR
£
FTun
Smp
Center 2.483 50 GHz Span 58 MHz
Res B (CISPR) 1 MHz #UBH 3 MHz Sweep 1.04 ms (1201 pts)

TraceLight blue : Peak Plc
Trace Purple : Average Plot
* Final result of restricted band edge was showabular data.

UL Japan, Inc.

Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia
Telephone : +81-478-88-6500

Facsimile :+81-478-82-3373
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Radiated Spurious Emission
(Plot data, Worst case)
Test place Kashima EMC Lab. No.6 Semi Anechoic Qfem
Report No. 11085508M
Date January 11, 2016 January 10, 2016 Januag014,
Temperature Humidity 19deg. C 140 % RH 20deg. C i38% RH 20 deg. C 136% RH
Engineer Kazuhiro Ando Kazuhiro Ando Kazuhiro Ando
(30 - 1000 MHz) (1- 10 GHz) (10 - 26 GHz)
Mode Tx, Hopping Off, DH5 2402 MHz
80
70
60 —— QP Limit
€ [915) ——PK Limit
S 50 o) .
& H I 1 9 Q ) AV Limit
S, 40 s S O Hori./QP
E X6 o Hori./PK
30
L o SF o Hori/AV
20 X X Vert./QP
X X Vert./PK
10 X Vert/AV
0
10 100 1000 10000 100000
Frequency [MHZ]

*These plots data contains sufficient number tonstite trend of characteristic features for EUT.

UL Japan, Inc.

Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia
Telephone : +81-478-88-6500

Facsimile :+81-478-82-3373
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Test place
Report No.
Date

Conducted Spurious Emission

Temperature / Humidity

Engineer
Mode

Kashima EMC Lab. No.2 Measurement Room
11085508M
January 8, 2016
21deg.C/39% RH
Kazuhiro Ando
Tx, Hopping Off, DH5

2402 MHz

9 kHz - 150 kHz

150 kHz - 30 MHz

¥ Agilent RL # Agilent RL
Mkrl 12.41 kHz Mkrl 208 kHz
Ref 87 dBpY #Htten 20 dB 16.82 dBpY Ref 97 dBpY #Atten 20 dB 27.72 dBpV
#Peak #Peak
Log Log
18 16
dB/ B/
Dl 1]
A &,
Ll " T TR I X Y J
LA et YMQTM%&M I " Pk g Laf
s 82 | | 51 82
Start 9.88 kHz Stop 156.80 kHz Start 150 kHz Stop 30,080 MHz
#Rkes BH 200 Hz #UBH 620 Hz Sweep 2.279 s (1201 pts) #Res B 10 kHz #UBH 30 kHz Sweep 285.3 ms (1201 pts)
Marker  Trace Type X Ais finplitude Marker  Trace Type X Rris fnplitude
1 3 Freq 12,41 kHz 16,52 dBpy 1 @ Freq 288 kHz 27.72 dBull

30 MHz - 25 GHz

- Agilent

Ref 187 dBpY

+htten 20 dB

RL

Mkr3 2.548 GHz
45.36 dBpY

#Peak

Log
19

dB/

0l 2

80.4

Lofv

BV [ e M e ]

5182

Start 38 MHz
#Res BH 100 kHz

#WBH 300 kHz

Sweep 2.356 5 (1201 pts)

Stop 25.000 GHz

Marker Trace Type

1 @ Freq
H @ Frea
3 @ Freq

X Axis
2.482 GHz
2.236 GHz
2.548 GHz

fAnplitude
160,50 dBpl)
42,61 dBul
45,86 dBpl

UL Japan, Inc.

Kashima EMC Lab.
1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia
Telephone : +81-478-88-6500
Facsimile :+81-478-82-3373
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Conducted Spurious Emission

Test place

Report No.

Date

Temperature / Humidity
Engineer

Mode

Kashima EMC Lab. No.2 Measurement Room
11085508M
January 8, 2016
21deg.C/39% RH
Kazuhiro Ando
Tx, Hopping Off, DH5

2441 MHz

9 kHz — 150 kHz

150 kHz — 30 MHz

¥ Agilent RL # Agilent RL
Mkrl 9.94 kHz Mkrl 158 kHz
Ref 87 dBpY #Htten 20 dB 15.95 dBpY Ref 97 dBpY #Atten 20 dB 27.31 dBpV
#Peak #Peak
Log Log
18 16
dB/ B/
Dl 1]
807 it 80.7
dBpY g T o N dBpV i Tk ,u -
Lofy i e "'w o mm u' did o ndszg i - Lafly
s 82 | 51 82
Start 9.88 kHz Stop 156.80 kHz Start 150 kHz Stop 30,080 MHz
#Rkes BH 200 Hz #UBH 620 Hz Sweep 2.279 s (1201 pts) #Res B 10 kHz #UBH 30 kHz Sweep 285.3 ms (1201 pts)
Marker  Trace Type X Auis finplitude Marker  Trace Type ¥ Rris fnplitude
1 3 Freq 9,094 kHz 18,95 dBpy 1 @ Freq 158 kHz 27.31 dBull

30 MHz — 25 GHz

¥ Agilent RL
Mkr3 2.589 GHz
Ref 167 dBpV +Atten 26 dB 45.28 dBpY
#Peak
Log
18
dB/
ol 3
80.7 N " T T . —
dBpY [ e e
Lofv
5152
Start 38 MHz Stop 25.008 GHz
#Res BH 100 kHz #¥BH 300 kHz Sweep 2.356 5 (1201 pts)
Marker  Trace Type X Auis finplitude
1 3 Freq 2.444 GHz 186,75 dEpU
2 @ Freg 2.277 GHz 46,82 dBuy
3 3 Freq 2589 GHz 45.26 dByU

UL Japan, Inc.
Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia

Telephone : +81-478-88-6500
Facsimile :+81-478-82-3373
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Conducted Spurious Emission

Test place Kashima EMC Lab. No.2 Measurement Room
Report No. 11085508M
Date January 8, 2016
Temperature / Humidity 21deg.C/39% RH
Engineer Kazuhiro Ando
Mode Tx, Hopping Off, DH5
2480 MHz
9 kHz — 150 kHz 150 kHz — 30 MHz
¥ Agilent RL # Agilent RL
Mkrl 11.88 kHz Mkrl 158 kHz
Ref &7 dBpY #Htten 20 B 18.52 dBpY Ref 97 dBpV #Atten 20 dB 27.64 dBpV
#Peak #Peak
Log Log
18 16
dB/ 4B/
Dl 1]
80.8 |1 30.0
dBpY dBuY
Lot \‘\.-\«U\.m«.ry.m,.,.;‘,,,4.\,1 b At b T " TE YRR Laf
5182 \ 51 %2
Start 9.88 kHz Stop 156.80 kHz Start 150 kHz Stop 30,080 MHz
#Rkes BH 200 Hz #UBH 620 Hz Sweep 2.279 s (1201 pts) #Res B 10 kHz #UBH 30 kHz Sweep 285.3 ms (1201 pts)
Marker  Trace Type X R finplitude Marker  Trace Type ¥ Rxis finplicuda
1 33 Freq 11,08 kHz 1B.52 dBpl 1 %3] Freg 158 kHz 27.64 dBpl)
30 MHz — 25 GHz
¥ Agilent RL
Mkr3 2.852 GHz
Ref 107 dBpY #Htten 20 B 48.39 dBpY
#Peak
Log
18
dB/
] ¢
80.4 e T R e e
ABIY [ g
LgAv
Sl s2
Start 38 MHz Stop 25.008 GHz
#Res BH 100 kHz #WBH 300 kHz Sweep 2.386 s (1201 pts)
Marker Trace Type ¥ Axis fAnplitude
1 3 Freq 2.485 BHz 108,47 dBpl)
2 3 Freg 2.319 GHz A7.48 dBul
3 3 Freq 2.B52 BHz 48,39 dBpl)

UL Japan, Inc.

Kashima EMC Lab.
1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia
Telephone : +81-478-88-6500

Facsimile

: +81-478-82-3373
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Conducted Spurious Emission

Test place Kashima EMC Lab. No.2 Measurement Room
Report No. 11085508M
Date January 8, 2016
Temperature / Humidity 21deg.C/39% RH
Engineer Kazuhiro Ando
Mode Tx, Hopping Off, 3DH5
2402 MHz
9 kHz — 150 kHz 150 kHz — 30 MHz
¥ Agilent RL # Agilent RL
Mkrl 18.88 kHz Mkrl 258 kHz
Ref &7 dBpY #Htten 20 B 18.83 dBpY Ref 97 dBpV #Atten 20 dB 27.33 dBpV
#Peak #Peak
Log Log
18 16
dB/ 4B/
ol ol
775 (1 775
dBpY y dBpV - n - -
Lg:v M,,l, TN TN YRS TN b e g Lg;v »
Sl s2 51 32
Start 9.88 kHz Stop 156.80 kHz Start 150 kHz Stop 30,080 MHz
#Rkes BH 200 Hz #UBH 620 Hz Sweep 2.279 s (1201 pts) #Res B 10 kHz #UBH 30 kHz Sweep 285.3 ms (1201 pts)
Marker  Trace Type X R finplitude Marker  Trace Type W Rxis finplicuda
1 33 Freq 18,88 kHz 16,88 dBpl 1 %3] Freg 258 kHz 27.33 dBpl)
30 MHz — 25 GHz
% Agilent RL
Mkr2 2.548 GHz
Ref 107 dBpY #Htten 20 B 43.16 dBpY
#Peak
Log
18
dB/
ol
775 o i W O Lot N il
dBpY [ [ - ad
LgAv
Sl s2
Start 38 MHz Stop 25.008 GHz
#Res BH 100 kHz #WBH 300 kHz Sweep 2.386 s (1201 pts)
Marker Trace Type H Axis fAnplitude
1 3 Freq 2.482 BHz a7.54 dBpl
2 (&3] Freg 2.548 GHz 43.16 dBul

UL Japan, Inc.
Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia

Telephone : +81-478-88-6500
Facsimile :+81-478-82-3373
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Conducted Spurious Emission

Test place Kashima EMC Lab. No.2 Measurement Room
Report No. 11085508M
Date January 8, 2016
Temperature / Humidity 21deg.C/39% RH
Engineer Kazuhiro Ando
Mode Tx, Hopping Off, 3DH5
2441 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
¥ Agilent RL # Agilent RL
Mkrl 14.29 kHz Mkrl 175 kHz
Ref 87 dBpY +Atten 26 dB 18.06 dBpY Ref 97 dBpV #Atten 26 dB 28.87 dBpV
#Peak #Peak
Log Log
18 18
dB/ 4B/
1] ul}
Eo L e
BY bt Y P . b e
LgAy Lo i ¥ kel LaAv
5152 51 52
Start 9.88 kHz Stop 156.80 kHz Start 150 kHz Stop 30,080 MHz
#Rkes BH 200 Hz #UBH 620 Hz Sweep 2.279 s (1201 pts) #Res B 10 kHz #UBH 30 kHz Sweep 285.3 ms (1201 pts)
Marker Trace Type X Axis Anplitude Marker Trace Type K Axis Anplitude
1 3 Freq 14.29 kHz 16.86 dBpl 1 @ Freq 175 kHz 28.87 dBpl

30 MHz - 25 GHz

% Agilent RL
Mkr3 2.589 GHz
Ref 167 dBpV +Atten 26 dB 41.54 dBpY
#Peak
Log
18
dB/
1]
gg&v " T e e e~
Lofv
5152
Start 38 MHz Stop 25.008 GHz
#Res BH 100 kHz #¥BH 300 kHz Sweep 2.386 s (1201 pts)
Marker  Trace Type X Auis finplitude
1 3 Freq 2.444 GHz 96.16 dByU
2 @ Freg 2.277 GHz 41,57 dBuy
3 3 Freq 2589 GHz 41.54 dByU

UL Japan, Inc.

Kashima EMC Lab.
1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia
Telephone : +81-478-88-6500
Facsimile :+81-478-82-3373
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Conducted Spurious Emission

Test place

Report No.

Date

Temperature / Humidity
Engineer

Mode

Kashima EMC Lab. No.2 Measurement Room
11085508M
January 8, 2016
21deg.C/39% RH
Kazuhiro Ando
Tx, Hopping Off, 3DH5

2480 MHz

9 kHz - 150 kHz

150 kHz - 30 MHz

¥ Agilent RL # Agilent RL
Mkrl 13.76 kHz Mkrl 158 kHz
Ref 87 dBpY #Htten 20 dB 16.94 dBpY Ref 97 dBpY #Atten 20 dB 27.62 dBpV
#Peak #Peak
Log Log
18 16
dB/ dB/
Dl 1]
752 1 75.2
BBV D e, " o dBpY Py T : .
Lofy - — Lt an ptetiasind i, LaAw
51 52 51 82
Start 9.88 kHz Stop 156.80 kHz Start 150 kHz Stop 30,080 MHz
#Rkes BH 200 Hz #UBH 620 Hz Sweep 2.279 s (1201 pts) #Res B 10 kHz #UBH 30 kHz Sweep 285.3 ms (1201 pts)
Marker  Trace Type X Ruis finplitude Marker  Trace Type ¥ Rris fnplitude
1 3 Freq 13,78 kHz 16,94 dBpy 1 @ Freq 158 kHz 27.62 dBull

30 MHz - 25 GHz

% Agilent RL
Mkr3 2.631 GHz
Ref 187 dBpY +htten 20 dB 39.34 dBpY
#Peak I
Log
19
dB/
0l
e b, " Y e
dBpY e e
Lofv
5182
Start 38 MHz Stop 25.008 GHz
#Res BH 100 kHz #WBH 300 kHz Sweep 2.356 5 (1201 pts)
Marker  Trace Type X Ais finplitude
1 3 Freq 2.485 GHz 95,25 dBpy
2 @ Freg 2,296 GHz 48,54 dBuy
3 3 Freq 2,631 BHz 39,84 dBpy

UL Japan, Inc.
Kashima EMC

Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia
Telephone : +81-478-88-6500
Facsimile :+81-478-82-3373
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Conducted Emission Band Edge compliance

Test place Kashima EMC Lab. No.2 Measurement Room
Report No. 11085508M

Date January 8, 2016

Temperature / Humidity 21deg.C/39% RH

Engineer Kazuhiro Ando

Mode Tx, Hopping On/Off, DH5

Hopping On

Low High
Agilent RL # Agilent RL
Mkr3 2.399 167 GHz Mkr2 2.483 568 GHz
Ref 167 dBpY #Htten 20 dB 52.45 dBpY Ref 167 dBpY #Atten 20 dB 37.54 dBpV
#Peak #Peak
_0g Log )ﬂwf‘
18 f/j 16 \|
dB/ B/ \\
3
ol N ol [V
8.7 7 0.8 N 3
dBpY v Tt dBpY T v
LaAy LaRw
51 52 51 82
Start 2.393 000 GHz Stop 2.403 660 GHz Start 2.479 000 GHz Stop 2,489 000 GHz
#Res BH 100 kHz #WBH 300 kHz Sweep 1.04 ms (1201 pts) #Res BH 108 kHz #UBH 308 kHz Sweep 1.84 ms (1201 pts)
Marker Trace Type ¥ Axis Amplitude Marker Trace Type X Axis Anplitude
1 3 Freq 2.402 975 GHz 161.74 dBpl) 1 [ Freq 2,470 853 BHz 18A.83 dBul
2 3> Freg 2,400 608 GHz 54,49 dBpy 2 (&2 Freg 2.483 586 GHz 37.54 dBpV
3 @ Freq 2,398 167 GHz 52.45 dBpl

Hopping Off

Low High
3 Agilent RL 5 Agilent RL
Mkr3 2,399 150 GHz Mkr3 2.485 492 GHz
Ref 107 dBpY #fitten 20 dB 53.78 dBpY Ref 167 dBpY #Atten 20 dB 46.75 dBpV
#Peak #Paak
Lag ~ “\ Log 1
18 10
dB/ 7 dB/ 7
: [l
e 1
dBpY dBpl o ]
Lofy LgAw
$1 82 51 82
Start 2.393 006 GHz Stop 2.403 008 GHz Start 2.479 806 GHz Stop 2.489 080 GHz
#Res BH 160 kHz #WBH 300 kHz Sweep 1.04 ms (1201 nts) #Res BH 108 kHz +YBH 300 kHz Sweep 1.04 ms (1201 pts)
Marker  Trace Type % Axis finplitude Marker  Trace Type ¥ fxis fnplitude
1 @ Frea 2,482 158 GHz 181,67 dBuy 1 @ Freq 2,479 992 GHz 161,16 dBuY
2 3 Freq 2,488 080 GHz 5,71 dBpy 2 ) Freq 2,483 580 GHz 48,01 Bl
3 @ Frea 2,399 158 GHz 53.78 dBuy 3 @ Freq 2,485 492 GHz 48.75 dBul)

UL Japan, Inc.

Kashima EMC Lab.
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Conducted Emission Band Edge compliance

Test place Kashima EMC Lab. No.2 Measurement Room
Report No. 11085508M
Date January 8, 2016
Temperature / Humidity 21deg.C/39% RH
Engineer Kazuhiro Ando
Mode Tx, Hopping On/Off, 3DH5
Hopping On
Low High
Agilent RL # Agilent RL
Mkr2 2.40@ BB GHz Mkr2 2.483 568 GHz
Rﬁ;aiw dBpY +Atten 26 dB 58.44 dBpY 5Pe£ai@71d8p\) #Atten 26 dB 36.70 dBpV
ing Log
18 18
dB/ / &8s
/ 1
. |
0, - , 2
By et B [ Y
LgAv Lafw
5152 51 52
Start 2.393 080 GHz

#Res BH 100 kHz

Start 2.479 800 GHz
#Res BH 108 kHz

Stop 2.403 660 GHz
Sweep 1.04 ms (1201 pts)

Stop 2.469 000 GHz

#WBH 360 kHz Sweep 1.84 ms (1201 pts)

+VBH 300 kHz

Marker Trace Type X Axis Amplitude Marker Trace Type K Axis Anplitude
1 3 Freq 2,402 992 GHz 97.45 dBpl 1 [ Freq 2.479 158 BHz 96.66 dBul
2 (&3] Frea 2,400 608 GHz S6.44 dBul 2 3 Freg 2.483 586 GHz 36.78 dBul
Hopping Off
Low High
% Agilent RL 3 Agilent RL
Mkr3 2.399 167 GHz Mkr2 2.483 560 GHz
Ref 187 dBpV #Atten 20 dB 47.11 dBpY Ref 167 dBpV #Atten 26 dB 37.49 dBpV
#Peak #Peak <
Log 1 Log
16 w |
&/ // \\ @ L \\
b $ 1] b
79.4 79.1 2
dBpY dBpY ] e p—
Lofy LgAw
s1 sz S1 s2]
Start 2.393 600 GHz Stop 2.463 680 GHz Start 2.479 800 GHz Stop 2.459 988 GHz
#Res BH 106 kHz #¥BH 300 kHz Srreep 1.04 ms (1201 pts) #Res BH 106 kHz +VBW 360 kHz Stieen 1.04 ms (1201 pts)
Marker  Trace Type % Axis Anplitude Marker  Trace Type % Rxis Anplitude
1 3 Freg 2,462 158 GHz 99.43 dBul 1 3 Fraeg 2.479 825 GHz 99.16 dBul
2 3 Freq 2,408 BAA GHz 5A.53 dBpl 2 @ Freq 2.48% 508 BHz 37.49 dBul
3 (&3] Frea 2,399 167 GHz 47.11 dBul

UL Japan, Inc.
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99%0Occupied Bandwidth

Test place

Report No.

Date

Temperature / Humidity
Engineer

Mode

Hopping Off, DH5

Kashima EMC Lab. No.2 Measurement Room
11085508M
January 8, 2016
21deg.C/39% RH
Kazuhiro Ando
Tx, Hopping Off, 3DH5

Hopping Off, 3DH5

2402 MHz 2402 MHz
¥ Agilent RL # Agilent RL
Ref 167 dBpV +Atten 16 dB Ref 167 dBpY #Atten 16 dB
#Peak #Peak
Log Log
18 \\ 18 A
dB/ N e 4B/ >
7 A R ——
LaAy Lafw
Ml 52 ML 52
Center 2.402 808 § GHz Span 3 MHz Center 2,402 060 @ GHz Span 3 MHz
#Res BH 30 kHz #WBH 100 kHz Sweep 3.2 ms (1201 pts) #Res BH 30 kHz #BK 108 kHz Sweep 3.2 ms (1201 pts)
Occupied Bandwidth Occ BN Z Pur 9900 7 Occupied Bandwidth Occ BN Z Pur 9960 %
868.4016 kHz x dB 2000 3 11762 MHz n B 2000 dB
Transmit Freq Error  412.438 Hz Transmit Freq Error  -4.085 kHz
% dB Bandwidth 965.909 kHz % dB Bandmidth 1.303 MHz
2441 MHz 2441 MHz
¥ Agilent RL # Agilent RL
Ref 167 dBpV +Atten 16 dB Ref 167 dBpY #Atten 16 dB
#Peak #Peak
L L
1 0 LT
dB/ > o B/ K 2
IR Loy R v
]
LaAy Lafw
Ml 52 ML 52
Center 2.441 808 § GHz Span 3 MHz Center 2,441 060 @ GHz Span 3 MHz
#Res BH 30 kHz #WBH 100 kHz Sweep 3.2 ms (1201 pts) #Res BH 30 kHz #BK 108 kHz Sweep 3.2 ms (1201 pts)
Occupied Bandwidth Occ BN Z Pur 9900 7 Occupied Bandwidth Occ BN Z Pur 9960 %
857.5613 kHz x dB -20.00 d5 1.1859 MHz * dB -20.00 dB
Transmit Freq Error  -14.622 kHz Transmit Freq Error  -20.438 kHz
% dB Bandwidth 960,373 kHz % dB Bandmidth 1.296 MHz
2480 MHz 2480 MHz
¥ Agilent RL ¥ Agilent RL
Ref 187 dBpV #Atten 10 dB Ref 167 dBpV #Atten 16 dB
#Peak #Peak
Lo Lo
1@9 ,-/“H k\ 1@9 V—J\/"‘/ Lf
4B/ N2 o 4B/ < 4
i U
.
Lofy LgAw
Ml $2 ML $2]
Center 2.480 B0@ @ GHz Span 3 MHz Center 2.488 000 @ GHz Span 3 MHz
#Res BH 30 kHz #WBH 100 kHz Sweep 3.2 ms (1201 pts) #Res BH 30 kHz +VBW 160 kHz Sreep 3.2 ms (1201 pts)
Occupied Bandwidth Occ BH % Par  99.00 % Occupied Bandvidth Occ BH 7 Pur  99.06 %
860.4452 kHz % dB -2000 5 1.1802 MHz * dB -20.00 db
Transmit Freq Error  -14.576 kHz Transmit Freq Error  -19.160 kHz
% dB Bandwidth 961.767 kHz % dB Bandmidth 1.296 MHz
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99% Occupied Bandwidth

Test place Kashima EMC Lab. No.2 Measurement Room
Report No. 11085508M
Date January 8, 2016
Temperature / Humidity 21deg.C/39% RH
Engineer Kazuhiro Ando
Mode Tx, Hopping Off, 3DH5
Hopping On, DH5 Hopping On, 3DH5
¥ Agilent RL # Agilent RL
Ref 187 dBpV #Atten 10 dB Ref 1687 dBpY #Atten 10 dB
#Peak 3 < #Peak
Log Log P
18 10
4B/ > < 4B/ N <
| I I |
] | / i
f i / l
Y, . wi Y
LgAv LgRv
ML S2 ML 52
Center 2.441 88 GHz Span 169 MHz Center 2.441 88 GHz Span 166 MHz
#Res BH 1 MHz #YBH 3 MHz Sreep 1.04 ms (1201 pts) #Res BH 1 MHz #VBH 3 MHz Stieen 1.04 ms (1201 pts)
Occupied Bandwidth Occ BH Z PHr 9.0 7 Occupied Bandvidth Occ BH % Pur  59.00
78.5721 MHz x dB -20.00 & 78.4617 MHz * dB -20.00 dB
Transmit Freq Error  -30.242 kHz Transmit Freq Error  -7.681 kHz
x_dB Banduidth 30,857 MHz ¥ dB Bandmidth 50,964 MHz

UL Japan, Inc.

Kashima EMC Lab.
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APPENDIX 2: Test instruments
Test equipment
Control No. Instrument Manufacturer Model No Serial No Test Item | Calibration Date *
Interval(month)
CTR-04 Test Receiver Rohde & Schwarz ESCI 100058v R32 | RE 2015/10/01 * 12
CCC-S6-R(1/9/| Coaxial Cable Fujiqua,Suhner,SumSDSFA,SFlOG,SElMY41110308,255C RE 2015/12/22 * 12
CBL-07 LOGBICON Schwarzbeck VULB 9168 166 RE 204800 * 12
CAT3-19 3dB Fixed Atten. JFW 50HF-003N none RE 206/3*12
CAF-07 Pre-Amplifier Sonoma Instrument| 310N 240505 RE 2015/11/02 * 12
CSCL-08 Ruler Tajima L25-55 none RE 2015/02/18 * 12
COS-06 Temperature & HIOKI 3641/9680-50 070727010/07079RE 2015/05/17 * 12
Humidity Indicator 296
COTS-CEMI-02| EMI Software TSJ TEPTO-DV(RE,CE Ver, RE -
MF.PE) RE: 2.5.0131,
CE: 2.5.0131,
ME: 2.5.0129,
PE: 2.5.0129
CSA-06 Spectrum Analyzer Agilent N9030A MY53310670 | RE 2015/05/28 * 12
Version A.13.12
CHA-20 Broad Band Horn Schwarzbeck BBHA 9120D 9120090 RE 2015/07/31 * 12
CHA-07 Double Ridged Horn| ETS-Lindgren 3160-09 00166043 RE 2015/06/28 * 12
CAF-19 Pre-Amplifier TOYO HAP18-26W 00000035 RE B36/28 * 12
CAF-18 Pre-Amplifier TOYO TPA0118-36 A-1001 RE 20Q3/15 * 12
CAT10-16 10dB Fixed Atten. Weinschel 54A-10 56246 ER 2015/05/26 * 12
CHF-03 HPF Micro-Tronics HPM50111-02 008 RE 2018285 12
CCC-W05 Micro Wave Cable Junkosha MWX241 MRA-12146 RE 2015/05/26 * 12
CCC-wo07 Micro Wave Cable Junkosha MWX221 MRA-12148 RE 2015/05/26 * 12
CCC-W09 Micro Wave Cable SUHNER SUCOFLEX104 MY588/4 RE 2015/07/13 * 12
CSA-07 Spectrum Analyzer Agilent E4448A MY52490024 | AT 2015/05/28 * 12
Version A.11.21
CAT10-17 10dB Fixed Atten. Weinschel 54A-10 56251 TA 2015/05/26 * 12
CCC-W06 Micro Wave Cable Junkosha MwWX241 MRA-12146 AT 2015/05/26 * 12
CPM-16 Peak Power Analyzer Agilent 8990B MY51000276 AT 2015/06/16 * 12
CPS0O-24 Power Sensor Agilent N1923A MY54070024 AT 01%206/16 * 12
C0S-12 Temperature & A&D AD-5681 6876017 AT 2015/07/13 * 12
Humidity Indicator

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

As for some calibrations performed after the testediates, those test equipment have been controllegt means
of an unbroken chains of calibrations.

Test Item:

RE: Radiated Emission test
AT: Antenna Terminal Conducted test

UL Japan, Inc.

Kashima EMC Lab.
1614, Mushihata, Katori-shi, Chiba-ken, 289-034daia
Telephone : +81-478-88-6500

Facsimile

: +81-478-82-3373






