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SECTION 1: Customer information
Company Name : Circuit Design, Inc
Address : 7557-1, Hotaka, Azumino, Nagano 399-8303 Japan
Telephone Number : +81-263-82-1011
Facsimile Number : +81-263-82-1012
Contact Person : Yukinaga Koike
SECTION 2: Equipment under test (E.U.T.)
2.1 Identification of E.U.T.
Type of Equipment : 2.4G Transceiver module
Model No. : NK-2.4Y
Serial No. : Refer to Section 4, Clause 4.2
Rating : Typical: DC5 V (Input mode:DC2.2 V to 5.5 V, Output mode: DC4.7 V to DC 5.5 V)
Receipt Date of Sample : April 30, 2015
Country of Mass-production  : Japan
Condition of EUT : Production prototype (Not for Sale: This sample is hot mass-produced items.)
Modification of EUT : No Modification by the test lab
2.2 Product Description

Model: NK-2.4Y (referred to as the EUT in this report) is a 2.4G Transceiver module.

General Specification

Clock frequency(ies) in the system 16MHz

Radio Specification

Radio Type : Transceiver
Frequency of Operation : 2403-2479MHz
Modulation : FHSS
Power Supply (radio part input) : DC21V
There are 3 types of Antenna.
Antenna Type ANT-2G4S2 ANT-2G4S3 Pattern Antenna
External / Internal External External Internal (Pattern)
RF Cable length 90 mm *1) 3 mm *1) -
Antenna Gain with internal cable loss 2.14dBi 2.14dBi -2.0dBi

*1) ANT-2G4S2 and ANT-2G4S3 have several different length of cables. The shortest RF Cable on the specification
was chosen for this test.( The hightest antenna gain)
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SECTION 3:

Test specification, procedures & results

3.1

Test Specification

Test Specification

FCC Part 15 Subpart C: 2015, final revised on January 21, 2015

Title FCC 47CFR Partl15 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
3.2 Procedures and results
Item Test Procedure Specification Worst Margin Results Remarks
FCC: ANSI C63.4-2009 FCC: Section 15.207
Conducted 7. AC powerline conducted Antenna : Pattern antenna, QP )
Emission  |emission measurements | 21,508, D43878MHz, L1, | Complied | -
IC: RSS-Gen 8.8 IC: RSS-Gen 8.8
Carrier FCC: FCC Public Notice FCC: Section15.247(a)(1)
F DAOTOS Complied | Conducted
requency ic:- IC: R$52475.1 (2) P
Separation
20dB FCC: FCC Public Notice FCC: Section15.247(a)(1)
. DA00-705 . Complied | Conducted
Bandwidth IC: - IC: RSS-247 5.1 (1)
Number of FCC: FCC Public Notice FCC: Section15.247(a)(1)(iii)
Hoppi DAOO-705 See data. Complied | Conducted
opping IC: - IC: RS5-247 5.1 (4) P
Frequency
FCC: FCC Public Notice FCC: Section15.247(a)(1)(iii)
Dwell time DAO0-705 ______f __ Complied | Conducted
IC: - 1C: RSS-247 5.1 (4)
Maximum Peak FCC: FCC Public Notice FCC: Section15.24(b)(1)
DA00-705 Complied | Conducted
Output Power  |1C: RSS-Gen 6.12 IC: RSS-247 5.4 (2)
Spurious Ei%OF%CS: Public Notice FCC: Section15.247(d) Antenna - ANT-2G4S2
Emission & R Ty 5.1dB ) Conducted/
Band Edge IC: RSS-Gen 6.13 :?%ﬁgfn%‘g 53 2483.500MHz, PK, Hori., Complied |~ ioted
Compliance RSS-Gen 8.10 Tx2479MHz

* In case any questions arise about test procedure, ANSI C63.4-2009 is also referred.
*Radiated test was selected over 30 MHz based on section 15.247(d).
Note: UL Japan, Inc.’s EMI Work Procedures No. 13-EM-W0420 and 13-EM-W0422.

FCC Part 15.31 (e)

The RF Module has its own regulator.

The RF Module is constantly provided voltage (DC 2.1 V) through the regulator regardless of input voltage. Therefore,

this EUT complies with the requirement of 15.212.

FCC Part 15.203 Antenna requirement

ANT-2G4S2 and ANT-2G4S3 have a unique coupling/antenna connector (MHF).
Pattern Antenna is not removable from the EUT.
Therefore, the equipment complies with the antenna requirement of Section 15.203.

UL Japan, Inc.
Shonan EMC Lab.
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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.
Shonan EM C Lab.
Item Frequency range Uncertainty (+/-)
No. 1 SAC/SR | No.2 SAC/SR | No.3 SAC/SR

Conducted emission (AC Mains) LISN 150kHz - 30M Hz 3.6 dB 3.4 dB 34dB
Radiated emission 9kHz - 30MHz 3.7dB 3.5dB 3.5dB
(M easurement distance: 3m) 30MHz - 300MHz 4.9dB 4.9dB 4.7dB

300MHz - 1GHz 5.0dB 5.0dB 4.8dB

1GHz - 15GHz 4.9dB 49dB 4.9dB

Radiated emission 15GHz - 18GHz 5.7dB 5.7dB 5.7dB
(M easurement distance: 1m) 18GHz - 40GHz 4.5dB 4.3dB 4.3dB

SAC=Semi-Anechoic Chamber
SR= Shielded Room is applied besides radiated emission

Antenna terminal test Uncertainty (+/-)
Power M easurement above |GHz 0.68dB
Spurious emission (Conducted) below 1GHz 1.5dB
Spurious emission (Conducted) IGHz - 3GHz 1.7dB
Spurious emission (Conducted) 3GHz - 18GHz 2.4dB
Spurious emission (Conducted) 18GHz - 26.5GHz 2.5dB
Bandwidth M easurement 0.66%

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.

UL Japan, Inc.
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35 Test Location

UL Japan, Inc. Shonan EMC Lab.

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

Telephone: +81 463 50 6400, Facsimile: +81 463 50 6401

JAB Accreditation No. RTL02610

. . . . M axi
. IC Registration | Width x Depth x Size of reference ground plane (m) / Xty
Test site . . . measurement
Number Height (m) horizontal conducting plane .
distance

No.1 Semi-anechoic 1, ., 206x11.3x7.65  |20.6x11.3 10m

chamber

No.2 Semi-anechoic 1, -, 206x11.3x7.65  [20.6x11.3 10m

chamber

No.3 Semi-anechoic 1, /1, 5 12.7x7.7x5.35 12.7x7.7 5m

chamber

No.4 Semi-anechoic | 8.1x5.1x3.55 8.1x5.1 -

chamber

No.1 Shielded room - 6.8x4.1x2.7 6.8 x4.1 -

No.2 Shielded room - 6.8x4.1x2.7 6.8 x4.1 -

No.3 Shielded room - 6.3x4.7x2.7 6.3x4.7 -

No.4 Shielded room - 44x4.7x2.7 4.4x4.7 -

No.5 Shielded room - 7.8x6.4x2.7 7.8x6.4 -

No.6 Shielded room - 7.8x6.4x2.7 7.8x6.4 -

No.8 shielded room - 345x55x24 3.45x5.5 -

No.l Measurement ) 255 x4.1x2.5 ) )

room

3.6 Test data, Test instruments, and Test set up

Refer to APPENDIX.

UL Japan, Inc.

Shonan EMC Lab.
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SECTION 4: Operation of E.U.T. during testing

4.1 Operating Mode(s)

Transmitting (Tx), Payload: PRBS9

Details of Operating Mode(s)

Test Item Mode Tested frequency

Conducted Emission, Tx 2403MHz

Spurious Emission -Hopping Off (Input Mode) 2439MHz

(Conducted/Radiated) 2479MHz

Carrier Frequency Separation Tx -
-Hopping On (Input Mode / Output Mode)

20dB Bandwidth Tx 2403MHz
-Hopping Off (Input Mode) 2439MHz

2479MHz

Number of Hopping Frequency Tx -
-Hopping On (Input Mode / Output Mode)

Dwell time Tx -
-Hopping On (Input Mode / Output Mode)

Maximum Peak Output Power Tx 2403MHz
-Hopping Off (Input Mode) 2439MHz

2479MHz

Band Edge Compliance Tx 2403MHz

(Conducted) -Hopping On (Input Mode / Output Mode) 2479MHz
-Hopping Off (Input Mode)

99% Occupied Bandwidth Tx 2403MHz
-Hopping On (Input Mode / Output Mode) 2439MHz
-Hopping Off (Input Mode) 2479MHz

*EUT has the power settings by the software as follows;

Power settings: Fixed
Firmware: U072A02 V1
Software: U072A02 V1

*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.

*EUT is operated with Input Mode and Output Mode by switching of setting.
The difference of these 2 modes is Hopping operation.

(Under Input Mode, it transmits with Hopping by itself. Under Output Mode, it transmits with Hopping
by receiving signal from devise of Input mode.)
Under the test with Hopping Off, Input Mode was chosen as representative since these 2 modes are equal.
Under the test with Hopping On, both two modes were carried out.

UL Japan, Inc.
Shonan EMC Lab.

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

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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4.2 Configuration and peripherals
< Antenna port conducted tests (Hopping ON, Output Mode) >
1 2
Ji Al: EUT C1 DC5V
i Conducted i
i method
i osystem
‘ 1 2
A2 Cc2 DC5V
< Other tests>
B1 or B2 1
A3: EUT C1 DC5V

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

Description of EUT and support equipment

No. | Item Model number Serial number Manufacturer Remarks
Al | 2.4GHz Transceiver module NK-2.4Y 3 Circuit design EUT
A2 | 2.4GHz Transceiver module NK-2.4Y 1 Circuit design -
A3 | 2.4GHz Transceiver module NK-2.4Y *1) Circuit design EUT
B1 | External antenna ANT-2G4S2 - Circuit design EUT
B2 | External antenna ANT-2G4S3 - Circuit design EUT
Cl |Jig - - Circuit design -
C2 |Jig - - Circuit design -

*1) Antenna port conducted tests: 1, Radiated emission tests: 1 (Using External antenna), 2 (Using Pattern antenna)

List of cables used
No. | Cable Length (m) Shield-Cable Shield-Connector Remarks
1 Signal 0.2 Unshielded Unshielded -
2 DC 1.8 Unshielded Unshielded -

UL Japan, Inc.

Shonan EMC Lab.

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

Telephone : +81 463 50 6400
Facsimile : +81 463 50 6401
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SECTION 5: Conducted Emission

Test Procedure and conditions

EUT was placed on a urethane platform of nominal size, 1.0m by 1.5m, raised 0.8m above the conducting ground
plane.

The rear of tabletop was located 40cm 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 80cm from any other grounded
conducting surface. EUT was located 80cm from a Line Impedance Stabilization Network (LISN) / Artificial mains
Network (AMN) and excess AC cable was bundled in center.

1) For the tests on EUT with other peripherals (as a whole system)
/O cables that were connected to the peripherals were bundled in center. They were folded back and forth forming a
bundle 30cm to 40cm long and were hanged at a 40cm height to the ground plane.

The AC Mains Terminal Continuous disturbance Voltage has been measured with the EUT in a Shielded room.
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 - 0.15-30MHz

Test data : APPENDIX

Test result : Pass

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
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SECTION 6: Radiated Spurious Emission

Test Procedure

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

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

The height of the measuring antenna varied between 1 and 4m 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 Below 30MHz 30MHz to 300MHz | 300MHz to IGHz Above 1GHz
Antenna Type Loop Biconical Logperiodic Horn

In any 100kHz 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 20dB below that in the 100kHz
bandwidth within the band that contains the highest level of the desired power, based on a radiated measurement.

20dBc 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 (IC).

Frequency Below 1GHz Above 1GHz 20dBc
Instrument used Test Receiver Spectrum Analyzer Spectrum Analyzer
Detector QP PK AV PK
IF Bandwidth BW 120kHz RBW: 1MHz RBW: 1MHz RBW: 100kHz
VBW: 3MHz VBW: 10Hz *1) VBW: 300kHz
Test Distance 3m 3m*2) (below 15GHz), 3m*2) (below 15GHz),
Im*3) (above 15GHz) Im*3) (above 15GHz)
*1) Although DA 00-705 accepts VBW=10Hz for AV measurements, it was confirmed that superfluous smoothing was not
performed.

*2) Distance Factor: 20 x log (4.43m/3.0m) = 3.4dB
*3) Distance Factor: 20 x log (3.0m/1.0m) = 9.5dB

- 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 : 30M-26.5GHz
Test data : APPENDIX
Test result : Pass

UL Japan, Inc.
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1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
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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 3MHz 30kHz 100kHz Auto Peak Max Hold Spectrum Analyzer
99% Occupied Enough width to display | 1t05% | Three Auto Sample Max Hold Spectrum Analyzer
Bandwidth *1) emission skirts of OBW | times *1)

of RBW
Maximum Peak - - - Auto Peak - Power Meter
Output Power Average (Sensor: 50MHz BW)
*3)
Carrier Frequency 10MHz 100kHz | 300kHz Auto Peak Max Hold Spectrum Analyzer
Separation
Number of Hopping | 30MHz 300kHz | 1MHz Auto Peak Max Hold Spectrum Analyzer
Frequency
Dwell Time Zero Span 100kHz, | 300kHz, As necessary capture | Peak Clear Spectrum Analyzer
1MHz 3MHz the entire dwell time Write
per hopping channel
Conducted Spurious | 9kHz to 150kHz 200Hz 620Hz Auto Peak Max Hold Spectrum Analyzer
Emission *2) 150kHz to 30MHz 10kHz 30kHz
30MHz to 25GHz 100kHz | 300kHz

Conducted Spurious | 20MHz 200kHz | 620kHz 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 not detected as shown in the
chart.(9kHz-150kHz:RBW=200Hz, 150kHz-30MHz:RBW=9.1kHz) *3) Reference data

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

Test data
Test result

: APPENDIX

: Pass

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
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APPENDIX 1: Test data
Conducted Emission(Antenna : ANT-2G4S2)

Test place Shonan EMC Lab. No.3 Semi Anechoic Chamber
Report No. 10726974S-A

Date May 17, 2015

Temperature / Humidity 24deg. C/58% RH

Engineer Shinichi Takano

Mode Tx

DATA OF CONDUCTED EMISSION TEST

UL Japan,Inc. Shonan EMC Lab. No.3 Shielded Room
Date : 2015/05/17

Mode : Tx 2439MHz
Power : AC120V/60Hz (DC Power Supply)
Temp./Humi. : 24deg.C /58%RH
Limit1 : FCC 15C (15.207) QP
Limit2 : FCC 15C (15.207) AV Engineer < Shinichi Takano
80 —— Limit1 (QP)
70 —— Limit2 (AV)
60 N (PK)
=~ : N (QP/AV)
R 50
3 T M| | — 1 —— L1(PK)
< L1 (QP/AV)
40 Il A \‘J“ ‘ [ I I
S T (TRt
3 I
> 30 : -
& Y\‘ il ‘ | Wy
20 L L ¢ L m‘v\"r“M‘w“\‘ M‘l\‘wm WWWWWW
10 ‘
6 |
2 3 S5 7 1 2 3 5 7 10 20
A5 Frequency [MHz] 30
Reading Results Limit Margin
No.|_ Fre®  [T<om> | <aw | ©F% [T<ap> | <Aw> | <ap> | <AV> | <aP> | <AV> | Phase | Comment
IMHz] [0BV] | (0B | (0Bl | [dBuVi | (0Bl | [0BuV | [dBVI | [dB] | [dBl
1 0.28054 25.1 0.3 124 60.7 50.7 23.2 38.0 N
2| o3z 247 -01| 124 593  403| 222 370| N
3 0.39523] 23.7 -0.7 124 57.9 47.9 218 36.2 N
4 0.43501 23.0 -0.9 124 571 471 217 356 N
5 0.49720 21.8 -1.3 124 56.0 46.0 218 349 N
6 0.5263 3| 21.4 -1.4 125 56.0 46.0 221 349 N
7| oesosa 195  -19 124 s60| 460| 241 355 N
8 0.30127] 249 0.4/ 124 60.2 50.2 229 374 L1
9 0.3253 6 248 0.0 124 59.5 49.5 223 371 L1
10 0.39357] 23.6 -0.2 124 57.9 47.9 219 35.7 L1
" 0.41767| 23.3 -0.8 124 57.4 47.4 217 358| L1
12| oso181] 217 13| 125 s60| 460| 218 348 L1
13 0.52294] 21.4 -1.4 125 56.0 46.0 221 349| L1

Calculation:Result [dBuV] =Reading [dBuV] +C.Fac (LISN+Cable+ATT) [dB]
LISN: SLS-05

UL Japan, Inc.

Shonan EMC Lab.

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

Facsimile :+81 463 50 6401
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Conducted Emission(Antenna : ANT-2G4S2)
Test place Shonan EMC Lab. No.3 Semi Anechoic Chamber
Report No. 10726974S-A
Date May 17, 2015
Temperature / Humidity 24deg. C/58% RH
Engineer Shinichi Takano
Mode Tx
2403MHz
80 —— Lim1 (e?)
10 — Lint2 AV
60 N
= o1
= O T
A U T T —t — 4 ]
=40 N ‘MM[‘ | \WM‘ ‘
TR
ENRELRLALY :
= ‘\‘ “ v‘ ‘ ‘ ) ‘N\’V«w !
o HIAUN i S Lot S S
10
0
. 3 5 1 2 3 57110 2
5 [oeak oarh] Frequency [z %
2439MHz
80 —— Linkt1 (@D
10 — Lint2 AV
60 — N
- —1Uu
g | —
AT NI [ e
= ||| I 1 I
cu “ : M},J\;HM It
BRI
) al ‘\! ” “ IRRIE ‘ A
= il P
=N W L
2 | | A ,;Avrhﬁ‘.‘t‘ y
10
0
2 3 50 1 2 3 5110 2
15 (pea oama) Freuency W] %
2479MHz
80 —— Limk1 0P
10 — Limk2 AV
' N
= —1Uu
= Y-
= (il
10
0
. 3 51 1 2 3 501 10 2
A5 peak oana | Frequency ] 3

UL Japan, Inc.
Shonan EMC Lab.

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

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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Conducted Emission(Antenna : ANT-2G4S3)

Test place Shonan EMC Lab. No.3 Semi Anechoic Chamber
Report No. 10726974S-A

Date May 17, 2015

Temperature / Humidity 24deg. C/58% RH

Engineer Shinichi Takano

Mode TX

DATA OF CONDUCTED EMISSION TEST

UL Japan,Inc. Shonan EMC Lab. No.3 Shielded Room
Date : 2015/05/17

Mode : Tx 2439MHz
Power : AC120V/60Hz (DC Power Supply)
Temp./Humi. : 24deg.C /58%RH
Limit1 : FCC 15C (15.207) QP
Limit2 : FCC 15C (15.207) AV Engineer : Shinichi Takano
80 —— Limit1 (QP)
70 — Limit2 (AV)
60 N (PK)
= — N (QP/AV)
Al I} iAo s 1 —— L1(PK)
= T L1(QP/AV)
o 40 Il \“’H‘A |M H\\
£ T
K Ol
= 30 T T
& \ u \\ \” ‘ b
W AL
20 IR Rl LB R e [
10
0
2 3 S5 7 1 2 3 5 7 10 20
15 Frequency [MHz] 30
Reading Results Limit Margin
No.|  Free P> | <A | P [Tom [ <aw | <ap> | <A | <aP> | <AV> | Phase | Comment
MHz] [0BV] | 0BV | [dB] | (dBuV] | [0BuV] | (@BuV] | [0BVi | [dB] | (B
1| ozeses| 251 02| 124 605 505 230 a79] N
2 0.35670 24.4 -0.3 12.4 58.8 488 22.0 36.7 N
3 0.40127| 23.6 -0.7 124 57.8 478 218 36.1 N
4| os41903 233 -08] 124 574 ar4| 217 358 N
5 0.49947| 21.8 -1.3 12.4 56.0 46.0 21.8 349 N
6 0.52192] 215 -1.4 125 56.0 46.0 22.0 349 N
7 0.29201 25.0 0.1 12.4 60.4/ 50.4 23.0 379 L
8 0.34297| 245 -0.3 12.4 59.1 491 22.2 370 L1
o| o40361| 235 -07| 124 s27|  ar7| 218 3e0| Ut
10 0.43196 23.1 -09 12.4 57.2 47.2 217 357 L
1" 0.5069 6| 21.7 -1.4 125 56.0 46.0 21.8 349 8]
12| os24s4] 214  -15] 125 seo| 460 221| 350 U1

Calculation:Result [dBuV] =Reading [dBuV] +C.Fac (LISN+Cable+ATT) [dB]
LISN: SLS-05

UL Japan, Inc.

Shonan EMC Lab.

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

Facsimile :+81 463 50 6401
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FCCID 1 VOX-NK24Y
Conducted Emission(Antenna : ANT-2G4S3)
Test place Shonan EMC Lab. No.3 Semi Anechoic Chamber
Report No. 10726974S-A
Date May 17, 2015
Temperature / Humidity 24deg. C/58% RH
Engineer Shinichi Takano
Mode TX
2403MHz
80 —— Link1 (0P
10 — Lint2 AV
60 — N
= _ —
= 0 T R
e T — T T
@ 40— Il
£y "
: ! ‘ ||
=0 T
20 \ T i by
10
0
2 3 5 2 3 5110 20
A5 ok oA Frequency [NH2] 3
2439MHz
80 —— Linktt (GP)
10 — Lint2 AV
60 N
= | —u
& S0 Ty
= YRR TN 44t — 4 —
=40 ‘V“‘\JH‘M“& H\ HM% Il |
TN
= ‘H “pf‘ I ~
» i m \ l‘ i LY
10
0
2 3 5 2 3 510 2
5 [oeak para] Frequncy [z 3
2479MHz
80 —— Linit1 (@P
10 — Lint2 AV
60 — N
= [ —u
i
=L
540“\{ h““!
s W
Z0—
20
10
’ ‘ 3 5 2 3 5110 20
15 ok oA Frequency [MHe] 3

UL Japan, Inc.
Shonan EMC Lab.

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

Telephone : +81 463 50 6400
Facsimile : +81 463 50 6401
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Conducted Emission(Antenna : Pattern antenna)

Test place Shonan EMC Lab. No.3 Semi Anechoic Chamber
Report No. 10726974S-A

Date May 17, 2015

Temperature / Humidity 24deg. C/58% RH

Engineer Shinichi Takano

Mode Tx

DATA OF CONDUCTED EMISSION TEST

UL Japan,Inc. Shonan EMC Lab. No.3 Shielded Room
Date : 2015/05/17

Mode : Tx 2439MHz
Power : AC120V/60Hz (DC Power Supply)
Temp./Humi. : 24deg.C /58%RH
Limit1 : FCC 15C (15.207) QP
Limit2 : FCC 15C (15.207) AV Engineer . Shinichi Takano
80 — Limit1 (QP)
70 — Limit2 (AV)
60 N (PK)
= — ) N (QP/AV)
@ 50 et
h] Tl ““M M‘ iy N T U I — L1(PK)
UL i L1(QP/AV)
g 40 L YL ‘\
S ‘ \‘ 1 f i ‘1 ll
2 % ikl
= L
"W MM
20 } - | T 1 ——
10
0
2 3 S5 7 1 2 3 5 7 10 20
15 Frequency [MHz] 30
Reading Results Limit Margin
No.|  Free P> | <A | P [TZom [ <aw | <ap> | <AV | <aP> | <AV> | Phase | Comment
MHz] [0BV] | 0BV | [dB] | (dBuV] | [dBuV] | [@Buv] | [0BuVi | [dB] | (B
1] o30s4d] 250 01 124 601 s01| 227 a76[ N
2 0.33846 246 -0.2 12.4 59.2 49.2 22.2 37.0 N
3 0.4034/4] 23.6 -0.7 124 57.7 417 217 36.0 N
4| oa4ssag| 230 09| 124 570 470 218|355 N
5 0.50687| 21.7 -1.3 125 56.0 46.0 21.8 348 N
6 0.51469| 21.6 -13 125 56.0 46.0 219 348 N
7 0.30403] 249 0.2 12.4 60.1 50.1 228 375 L
8 0.3468 5| 24.4 -0.2 12.4 59.0 49.0 22.2 36.8 L
o| o40950] 234 07| 124 576| 476 218) 359 L1
10 0.4387 8| 23.1 -09 12.4 57.0 47.0 215 355 L
1" 0.50899| 21.6 -13 125 56.0 46.0 219 348 8]
12| os2410] 214 14| 125 560| 460 221 349| L1

Calculation:Result [dBuV] =Reading [dBuV] +C.Fac (LISN+Cable+ATT) [dB]
LISN: SLS-05

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

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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Conducted Emission(Antenna : Pattern antenna)
Test place Shonan EMC Lab. No.3 Semi Anechoic Chamber
Report No. 10726974S-A
Date May 17, 2015
Temperature / Humidity 24deg. C/58% RH
Engineer Shinichi Takano
Mode Tx
2403MHz
80 —— Linitt (0P)
10 — Lint2 (V)
60 — N
— ] —1
e —
Tl
=40 V\‘l‘ ! i{w W | W\” "\
=000 I | M\ )
230 \{ } i ‘ “ ‘ ‘ /L'\/V\«.
0 sl ol
10
’ 2 3 57 2 3 5 7 10 2
15 e oama] Frequency [z 0
2439MHz
80 —— Linitt (0P)
10 — Linit2 (AV)
60 — N
— [ —
250 T T T,-\
< N e | —_— |
SRR
= \‘ L ‘U‘r‘}‘g‘ (I
=L IRk
T \” I "
20 \" T ! T ) ‘v‘v“\ i
10
’ 2 3 5 7 2 3 5 7 10 2
A5 ok oA Frequency [MH2] 3
2479MHz
80 —— Limit1 (QP)
10 — Linit2 ()
60 N
— T —1
= il
= | ‘“jm il WM%“‘WM
10
’ 2 3 5 7 2 3 5 7 10 2
15 peak oaTa | Frequeny (i) 3

UL Japan, Inc.
Shonan EMC Lab.

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

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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20dB Bandwidth and Carrier Frequency Separation

Test place Shonan EMC Lab. No.5 Shielded Room
Report No. 10726974S-A
Date May 11, 2015
Temperature / Humidity 26deg. C/31% RH
Engineer Shinichi Takano
Mode Tx
Mode Freq. 20dB Bandwidth | Carrier Frequency | Limit for Carrier
Separation Frequency separation
[MHz] [MHz] [MHz] [MHz]
Input Mode 2403.0 1.758 4.000 >=1.758
Input Mode 2439.0 2.400 4.000 >=2.400
Input Mode 2479.0 2.439 4.000 >=2.439
Output Mode 2403.0 1.758 4.000 >=1.758
Output Mode 2439.0 2.400 4.000 >=2.400
Output Mode 2479.0 2.439 4.000 >=2.439

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

UL Japan, Inc.

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

Facsimile

:+81 463 50 6401
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20dB Bandwidth and Carrier Frequency Separation

20dB Bandwidth

Hopping Off, 2403MHz

4% Agilent

Ret 107 dBpY

RL

#Atten 16 dB

#Peak

Log
18

AL

dB/

o /T TN e

LaAw

ML 52

Center 2.463 808 GHz Span 5 MHz

#Res BH 30 kHz

#UBH 100 kHz Sweep 5.28 ms (1201 pts)

Occupied Bandwidth Occ BW % PWr  59.00 %

1.7454 MHz x dB  -20.60 dB

Transmit Freq Error  32.275 kHz

¥ dB Bandwidth

1.758 MHz

Hopping Off, 2439MHz

4% Agilent

Ret 107 dBpY

RL

#Atten 16 dB

#Peak

Log
18

dB/

VAT

2 Y LlWAY:

LagAv

ML 52

Center 2.439 808 GHz Span 5 MHz

#Res BH 30 kHz

#UBH 106 kHz Sweep 5.28 ms (1201 pts)

Occupied Bandwidth Oct BH % PWr 5900 7

2.5857 MHz x dB  -20.60 dB

Transmit Freq Error 115.580 kHz

% dB Banduidth

2.408 MHz

Hopping Off, 2479MHz

4% Agilent

Ref 187 dBpY

RL

#Atren 16 dB

#Peak

Lag
18

dB/

=R

RN VT

W]

LRy

ML 52

Center 2.479 808 GHz Span 5 MHz

#Res BH 30 kHz

#UBH 100 kHz Sweep 5.28 ms (1201 pts)

Occupied Bandwidth Oct BH % PWr 5900 7

2.9233 MHz % dB  -20.00 dB

Transmit Freq Error 191.253 kHz

% dB Banduidth

2.439 MHz

UL Japan, Inc.

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

Telephone : +81 463 50 6400

Facsimile

:+81 463 50 6401
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20dB Bandwidth and Carrier Frequency Separation

Carrier Frequency Separation

Hopping On, Input Mode

Hopping On, Output Mode

2403MHz 2403MHz
% Agilent RL # Agilent RL
a Mirl 4.600 MHz a Mkrl 4,000 MHz
Ref 100 dBpY #ftten 10 dB 0.01 dB | Ref 108 dBpY #ftten 16 dB -6.15 dB
#Peak #Peak
Log Lag
2 P 3 2
dB/ ﬁlﬂl ﬁﬂ ﬁ ﬂ dB/
il Ui ii . 1
| | N i I i
| il il Nl
LgAw LaAw 1
s1 82 \ 5182 \ ‘ \
V3 FC Y3 FC
AA 1 AA
£(11 | £(f)
50k , I 50k
Swp |H H Swp ]
M . N
Il LT I L |
Center 2.486 750 GHz Span 18 MHz | Center 2.406 750 GHz Span 18 MHz
#Res BH 108 kHz #VBH 308 kHz Sweep 1.04 ms (1201 pts) | *Res BH 168 kHz #VBH 360 kHz Sneep 1.04 ms (1201 pts)_
2439MHz 2439MHz

#Res BH 108 kHz #VBH 308 kHz Sweep 1.04 ms (1201 pts)

dB/ i ﬁ i in B/

Ml L il ¢

\ [} M‘J | il Ml I
1 T [ L] 11 I
$1 52 | / 4 . [ ‘ $1 52 ‘ \ I M
- | A . UL |
R e ] e e e

| I | n

Centerjiwﬂgﬁ @sllﬂ ﬂj 'l N\ | Jh l b l“M Spanmlrm&fu Centeru;i @00 Gz Lﬂ} — ‘ " Snen 1\ nwiz

#Res BH 100 kHz #UBH 308 kHz Sweep 184 ms (1201 pts)

2479MHz

2479MHz

dB/ i 13'; %J‘ EB/
Il | il "
| | | f il i
M | %M o | L It M
51 52 { | $1 82 ﬂl}
jf)’;g ] NL \ i L \ Sm’;g | |
S - Y]
i U NDW . / ﬂ A | RN

Center 2.475 250 GHz
#Res BW 108 kHz

Span 10 MHz
Sweep 1.84 ms (1201 pts)

#WBH 308 kHz

Center 2.475 25
#Res BW 100 kHz

GHz Span 18 MHz

#UBH 368 kHz Sweep 184 ms (1201 pts)

UL Japan, Inc.
Shonan EMC Lab.

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

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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Test place Shonan EMC Lab. No. No.5 Shielded Room

Report No. 10726974S-A

Date May 11, 2015

Temperature / Humidity 26deg. C/31% RH

Engineer Shinichi Takano

Mode Tx Hopping On

Mode Number of channel Limit
[channels] [channels]

Input Mode 20 >=15
Output Mode 20 >=15

Number of Hopping Frequency

UL Japan, Inc.

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

Facsimile

:+81 463 50 6401
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Number of Hopping Frequency

Input Mode Output Mode
Hopping On (1/3) Hopping On (1/3)
¥ Agilent RL 3. Agilent RL
Ref 100 dBpY #Atren 16 dB Ref 166 dBpv #Atren 16 dB
#Peak #Peak
Log Log
2 2
dB/ Ir m Iy i1 I dB/
(.|
IR L e rar nom g
LgAw ‘i J [ J [ LgAv l P \ ‘ \ } { \ , J 1
sl 82 ‘ i s1s2 ‘ [ ‘ “ } ‘|
U3 FC J f M M3 FC { [ ‘ ‘
AA alal
) | M |
| hﬂﬂ | |
L [T PTEIRT L1 L1l . L
Start 2.400 890 GHz Stop 2.436 099 GHz Start 2.498 998 GHz Stop 2.430 080 GHz
#Res BH 308 kHz #WBH 1 MHz Sweep 1.04 ms (1261 pts) #Res BH 300 kHz #WBH 1 MHz Sweep 1.04 ms (1281 pts)
Hopping On (2/3) Hopping On (2/3)
¥ Agilent RL % Agilent RL
Ref 100 dBpY #Atten 10 dB Ref 100 dBpY #Atten 10 dB
#Peak #Peak
Log Log
2 2
dB/ i [ Il sl i i dB/
A Y I T
1 IR | AL T I
| | e i T N
S1 82 { l s1s2 L [
U3 FC M3 FC ( ‘
AR alal
fo LY T D T TR T | A }
" | I M [HEY
L | AT AT T
Start 2.430 008 GHz Stop 2.460 089 GHz Start 2.430 909 GHz Stop 2.468 9@ GHz
#Res BH 388 kHz #JBH 1 MHz Sweep 1.04 ms (1201 prs) #Res BH 300 kHz #VBH 1 MHz Sweep 1.84 ms (1201 pts)
Hopping On (3/3) Hopping On (3/3)
- Agilent RL s Agilent RL
Ret 100 dBpY #Atten 16 dB Ref 186 dBpV #Atten 160 dB
#Peak #Peak
Lag Log
2 2
dB/ 1 m " dB/
[T AN
AT .l T i
|1 | 0 N o
s1s2 I S1s2 } I \
Y3 FC J M3 gg ‘
ﬁ(f)?ﬂ &F): m I
s il
L 1 R
Start 2.460 609 GHz Stop 2.490 889 GHz Start 2.468 809 GHz Stop 2.499 98B GHz
#Res BH 3080 kHz #UBH 1 MHz Sweep 1.04 ms (1201 prs) #Res BH 306 kHz #JBH 1 MHz Sweep 1.04 ms (1201 pts)

UL Japan, Inc.

Shonan EMC Lab.

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

Facsimile :+81 463 50 6401
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Dwell time
Test place Shonan EMC Lab. No.5 Shielded Room
Report No. 10726974S-A
Date May 11, 2015
Temperature / Humidity 26deg. C/31% RH
Engineer Shinichi Takano
Mode Tx Hopping On
Mode Number of transmission Length of Result Limit
in a 8.0(20 Hopping x 0.4) transmission
[msec] [msec] [msec]
Input Mode | 24.2times / Ssec. x 8.0 sec. = 39 times 0.722 28 400
Output Mode | 24.6times /  S5sec. X 8.0 sec. = 40 times 0.721 29 400
Sample Calculation
Result = Number of transmission x Length of transmition
* Average data of 5 tests.(except Inquiry)
Mode Sampling [times] Average
1 2 3 4 5 [times]
Input Mode 24 24 24 25 24 24.2
Output Mode 25 24 25 25 24 24.6

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

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

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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Dwell time
Input Mode (1/2) Input Mode (2/2)
(Representative chart)
% Agilent RL % Agilent RL
a Mkrl 7221 ps
Ref @ dBm #ftten 10 dB Ref @ dBm #ftten 10 dB -1.74 dB
#Peak #Peak
Log Log
18 18
B/ B/ |
L
I
A
LafAw LgAw M
st sel LD L L s se
H3 YS Center 2.439 000 GHz Span @ Hz
AA Res BH 1 MHz #YBH 3 MHz Sweep 1 ms (8001 pts)
£0f) Marker  Trace Typa W fis Amplitude
550k 1R € Tine 48.52 pe -92.58 dBm
1s &)} Tine 722.1 ps -1.74 dB
Center 2.439 608 GHz Span @ Hz
Res BH 108 kHz #VBH 308 kHz Sweep 5 s (8001 pts)
Output Mode (1/2) Output Mode (2/2)
(Representative chart)
# Agilent RL # Agilent RL
aMkrl  720.8 ps
Ref @ dBm #ftten 16 dB Ref @ dBm #ftten 16 dB -0.52 dB
#Peak #Peak
Log Log
16 16
dB/ dB/
T
LaAv LaAv W
SLos2) o gLy L N} O 1 B T T A 1 Il 51 52
H3 Us Center 2.439 008 GHz Span @ Hz
AR h ‘ ‘ \‘ f ‘ 4| M ‘ Res BH 1 MHz #4BH 3 MHz Sweep 1 ms (3001 pts)
£0f) Marker  Trace Type ¥ Rxis Anplitude
550k 1R @ Tine 48.75 ps -81.85 dBn
1o 3 Tina 720.8 ps -8.82 dB
Center 2.439 008 GHz Span B Hz
Res BW 108 kHz #YBH 300 kHz Sweep 5 5 (8001 pts)

UL Japan, Inc.
Shonan EMC Lab.

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

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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Maximum Peak Output Power
Test place Shonan EMC Lab. No.5 Shielded Room
Report No. 10726974S-A
Date May 11, 2015
Temperature / Humidity 26deg. C/31% RH
Engineer Shinichi Takano
Mode Tx Hopping Off
Freq. Reading Cable Atten. Result Limit Margin
Loss Loss
[MHz] | [dBm] [dB] [dB] [dBm] [mW] [dBm] [mW] [dB]
2403.0 -9.79 1.43 9.63 1.27 1.34 20.96 125 19.69
2439.0 -9.88 1.42 9.63 1.17 1.31 20.96 125 19.79
2479.0 -10.43 1.43 9.63 0.63 1.16 20.96 125 20.33

Sample Calculation:

Result = Reading + Cable Loss + Attenuator Loss

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

UL Japan, Inc.

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

Facsimile

:+81 463 50 6401
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Average Output Power

(Reference data)

Shonan EMC Lab. No.5 Shielded Room

Test place

Report No. 10726974S-A

Date May 11, 2015

Temperature / Humidity 26deg. C/31% RH

Engineer Shinichi Takano

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

Loss Loss factor

[MHz] | [dBm] [dB] [dB] [dB] [dBm] [mW]
2403.0 -9.97 1.43 9.63 0.00 1.09 1.29
2439.0 -10.06 1.42 9.63 0.00 0.99 1.26
2479.0 -10.66 1.43 9.63 0.00 0.40 1.10

Sample Calculation:

Result = Reading + Cable Loss + Attenuator Loss

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

* Power was measured with using the gate function of power meter.

It was means that the intervals during which the transmitter is off or is transmitting at reduced power level

is not included in the average.

Therefore, there is no need to add duty cycle correction to the result.

UL Japan, Inc.
Shonan EMC Lab.

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

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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Radiated Spurious Emission(Antenna : ANT-2G4S2)

Test place Shonan EMC Lab. No.3 Semi Anechoic Chamber

Report No. 10726974S-A

Date May 13, 2015 May 14, 2015 May 17, 2015

Temperature / Humidity 23deg. C/59% RH 24deg. C/47% RH 24deg. C/58% RH

Engineer Akira Sato Kenichi Adachi Shinichi Takano

(30 MHz-1000 MHz) (1 GHz — 18 GHz) (18 GHz - 25 GHz)
Mode Tx 2403MHz
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]

Hori. 191.327(QP 21.4 16.2 79 32.0 0.0 13.5 435 30.0 150 1
Hori. 618.469(QP 21.2 19.5 10.0 31.9 0.0 18.8 46.0 272 100 359
Hori. 929.936(QP 20.3 22.8 11.1 30.7 0.0 235 46.0 22.5 100 0
Hori. 1195.000{PK 45.1 24.1 12.5 40.9 3.4 442 73.9 29.7 100 0
Hori. 2390.000|PK 57.0 26.4 13.6 41.1 34 59.3 73.9 14.6 100 306
Hori. 4806.000| PK. 51.6 30.6 5.6 39.8 34 51.4 73.9 22.5 100 99
Hori. 7209.000|PK 452 36.6 7.1 40.2 3.4 52.1 73.9 21.8 100 0
Hori. 9612.000(PK 44.0 38.5 8.1 40.1 34 539 73.9 20.0 100 0
Hori. 12015.000(PK 44.7 39.5 9.2 39.6 34 57.2 73.9 16.7 100 0
Hori. 1195.000{AV 335 24.1 12.5 40.9 3.4 32.6 53.9 21.3 100 0
Hori. 2390.000|AV 335 26.4 13.6 41.1 34 358 53.9 18.1 100 306
Hori. 4806.000|AV 35.1 30.6 5.6 39.8 34 349 53.9 19.0 100 99
Hori. 7209.000{AV 325 36.6 7.1 40.2 34 394 53.9 14.5 100 0
Hori. 9612.000(AV 319 385 8.1 40.1 34 41.8 53.9 12.1 100 0
Hori. 12015.000|AV 31.4 39.5 9.2 39.6 34 439 53.9 10.0 100 0
Vert. 30.661(QP 224 17.2 6.7 32.1 0.0 14.2 40.0 25.8 100 359
Vert. 36.628(QP 223 15.4 6.7 32.1 0.0 12.3 40.0 27.7 100 0
Vert. 165.727(QP 21.7 15.4 8.0 32.0 0.0 13.1 435 30.4 100 359
Vert. 1195.000{PK 45.9 24.1 12.5 40.9 34 45.0 73.9 28.9 100 0
Vert. 2390.000|PK 55.6 26.4 13.6 41.1 34 57.9 73.9 16.0 100 147
Vert. 4806.000|PK 51.6 30.6 5.6 39.8 34 51.4 73.9 22.5 100 75
Vert. 7209.000(PK 44.7 36.6 7.1 40.2 34 51.6 73.9 22.3 100 0
Vert. 9612.000(PK 44.0 385 8.1 40.1 34 53.9 73.9 20.0 100 0
Vert. 12015.000(PK 45.6 39.5 9.2 39.6 34 58.1 73.9 15.8 100 0
Vert. 1195.000{AV 34.0 24.1 12.5 40.9 34 33.1 53.9 20.8 100 0
Vert. 2390.000|AV 33.7 26.4 13.6 41.1 34 36.0 53.9 17.9 100 147
Vert. 4806.000|AV 35.4 30.6 5.6 39.8 34 352 53.9 18.7 100 75
Vert. 7209.000(AV 33.0 36.6 7.1 40.2 34 39.9 53.9 14.0 100 0
Vert. 9612.000(AV 32.7 38.5 8.1 40.1 34 42.6 53.9 11.3 100 0
Vert. 12015.000(AV 33.0 39.5 9.2 39.6 3.4 45.5 53.9 8.4 100.0 0.0
Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 15 GHz : 20log(4.43 m/3.0m)= 3.4dB

15 GHz - 40 GHz : 20log(3.0 m/ 1.0 m)= 9.5dB
20 dBc Data Sheet (RBW 100 kHz, VBW 300 kHz)
Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin |Remark

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

Hori. 2403.000|PK 94.5 26.4 13.6 41.1 3.4 96.8 - -| Carrier
Hori. 2400.000|PK 56.8 26.4 13.6 41.1 34 59.1 76.8 17.7
Vert. 2403.000|PK 93.9 26.4 13.6 41.1 3.4 96.2 - -|Carrier
Vert. 2400.000|PK 56.2 26.4 13.6 41.1 3.4 58.5 76.2 17.7

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 15 GHz : 20log(4.43 m/3.0m)= 3.4dB
15 GHz - 40 GHz : 20log(3.0 m/ 1.0 m)= 9.5dB

UL Japan, Inc.

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

Telephone : +81 463 50 6400
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Radiated Spurious Emission(Antenna : ANT-2G4S?2)

Test place Shonan EMC Lab. No.3 Semi Anechoic Chamber

Report No. 10726974S-A

Date May 13, 2015 May 14, 2015 May 17, 2015

Temperature / Humidity 23deg. C/59% RH 24deg. C/47% RH 24deg. C/58% RH

Engineer Akira Sato Kenichi Adachi Shinichi Takano

(30 MHz-1000 MHz) (1 GHz - 18 GHz) (18 GHz — 25 GHz)
Mode Tx 2439MHz
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB]  |Factor [dB]| [dBuV/m] | [dBuV/m] [ [dB] [cm] [deg]

Hori. 31.991(QP 22.5 16.8 6.7 32.1 0.0 13.9 40.0 26.1 300 0
Hori. 209.306(QP 21.9 16.4 8.2 32.0 0.0 14.5 43.5 29.0 150 359
Hori. 690.865(QP 213 20.4 10.2 31.8 0.0 20.1 46.0 25.9 100 359
Hori. 1216.000|PK 44.9 242 12.5 40.9 34 44.1 73.9 29.8 100 0
Hori. 4878.000|PK 514 30.9 5.6 39.7 34 51.6 73.9 223 154 230
Hori. 7317.000|PK 44.8 36.8 7.0 40.3 34 51.7 73.9 222 100 0
Hori. 9756.000|PK. 45.1 38.6 8.1 40.0 34 55.2 73.9 18.7 100 0
Hori. 12195.000{PK 443 39.4 9.3 39.8 34 56.6 73.9 17.3 100 0
Hori. 1216.000|AV 334 242 12.5 40.9 34 32.6 53.9 213 100 0
Hori. 4878.000|AV 34.7 30.9 5.6 39.7 34 349 53.9 19.0 154 230
Hori. 7317.000({AV 33.8 36.8 7.0 40.3 34 40.7 53.9 13.2 100 0
Hori. 9756.000|AV 329 38.6 8.1 40.0 34 43.0 53.9 10.9 100 0
Hori. 12195.000|AV 322 39.4 9.3 39.8 34 44.5 53.9 9.4 100 0
Vert. 35.587|QP 21.9 15.7 6.7 32.1 0.0 12.2 40.0 27.8 100 0
Vert. 187.136(QP 224 16.1 7.9 32.0 0.0 14.4 43.5 29.1 100 359
Vert. 649.909(QP 213 19.9 10.1 31.9 0.0 19.4 46.0 26.6 100 0
Vert. 1216.000|PK 454 242 12.5 40.9 34 44.6 73.9 29.3 100 0
Vert. 4878.000|PK 51.3 30.9 5.6 39.7 34 51.5 73.9 22.4 100 253
Vert. 7317.000|PK 44.8 36.8 7.0 40.3 34 51.7 73.9 222 100 0
Vert. 9756.000|PK. 43.9 38.6 8.1 40.0 34 54.0 73.9 19.9 100 0
Vert. 12195.000{PK 44.6 39.4 9.3 39.8 34 56.9 73.9 17.0 100 0
Vert. 1216.000|AV 339 242 12.5 40.9 34 33.1 53.9 20.8 100 0
Vert. 4878.000|AV 35.0 30.9 5.6 39.7 34 352 53.9 18.7 100 253
Vert. 7317.000|AV 335 36.8 7.0 40.3 34 40.4 53.9 13.5 100 0
Vert. 9756.000|AV 32.8 38.6 8.1 40.0 34 42.9 53.9 11.0 100 0
Vert. 12195.000|AV 329 39.4 9.3 39.8 34 45.2 53.9 8.7 100 0

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 15 GHz : 20log(4.43 m/3.0m)= 3.4dB
15 GHz - 40 GHz : 20log(3.0m/1.0 m)= 9.5dB
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Date May 13,2015 May 14, 2015 May 17,2015

Temperature / Humidity 23deg. C/59% RH 24deg. C/47% RH 24deg. C/58% RH

Engineer Akira Sato Kenichi Adachi Shinichi Takano

(30 MHz-1000 MHz) (1 GHz - 18 GHz) (18 GHz - 25 GHz)
Mode Tx 2479MHz
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHZz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]

Hori. 30.499|QP 229 17.2 6.7 321 0.0 14.7 40.0 25.3 300 351
Hori. 161.162(QP 22.5 15.2 8.0 32.0 0.0 13.7 435 29.8 150 359
Hori. 840.526|QP 20.7 21.6 10.8 313 0.0 21.8 46.0 242 150 1
Hori. 1237.000{PK 45.7 242 12.5 40.9 34 44.9 73.9 29.0 100 0
Hori. 2483.500{PK 66.3 26.6 13.6 41.1 34 68.8 73.9 5.1 100 303
Hori. 2485.000{PK 64.7 26.6 13.6 41.1 3.4 67.2 73.9 6.7 100 300
Hori. 4958.000(PK 57.3 31.2 5.7 39.6 3.4 58.0 73.9 15.9 100 229
Hori. 7437.000|PK 46.7 37.0 7.0 40.4 34 53.7 73.9 20.2 100 0
Hori. 9916.000|PK 44.8 38.6 8.0 39.9 34 54.9 73.9 19.0 100 0
Hori. 12395.000|PK 44.8 393 9.4 40.0 34 56.9 73.9 17.0 100 0
Hori. 1237.000{AV 33.9 242 12.5 40.9 34 33.1 53.9 20.8 100 0
Hori. 2483.500{AV 33.7 26.6 13.6 41.1 3.4 36.2 53.9 17.7 100 303
Hori. 2485.000{AV 33.7 26.6 13.6 41.1 3.4 36.2 53.9 17.7 100 300
Hori. 4958.000{AV 38.5 31.2 5.7 39.6 34 39.2 53.9 14.7 100 229
Hori. 7437.000[AV 34.0 37.0 7.0 40.4 34 41.0 53.9 12.9 100 0
Hori. 9916.000|AV 334 38.6 8.0 39.9 34 435 53.9 10.4 100 0
Hori. 12395.000{AV 335 393 9.4 40.0 34 45.6 53.9 8.3 100 0
Vert. 32.205(QP 22.4 16.7 6.7 32.1 0.0 13.7 40.0 26.3 100 359
Vert. 189.697(QP 223 16.2 7.9 32.0 0.0 14.4 435 29.1 100 0
Vert. 796.777|QP 21.1 21.0 10.7 315 0.0 21.3 46.0 24.7 100 0
Vert. 1237.000{PK 45.1 242 12.5 40.9 34 443 73.9 29.6 100 0
Vert. 2483.500(PK 65.0 26.6 13.6 41.1 34 67.5 73.9 6.4 100 45
Vert. 2485.000{PK 63.3 26.6 13.6 41.1 34 65.8 73.9 8.1 100 45
Vert. 4958.000{PK 56.7 31.2 5.7 39.6 3.4 57.4 73.9 16.5 100 36
Vert. 7437.000|PK 455 37.0 7.0 40.4 34 52.5 73.9 21.4 100 0
Vert. 9916.000|PK 44.9 38.6 8.0 39.9 34 55.0 73.9 18.9 100 0
Vert. 12395.000|PK 44.7 393 9.4 40.0 34 56.8 73.9 17.1 100 0
Vert. 1237.000(AV 34.0 242 12.5 40.9 34 332 53.9 20.7 100 0
Vert. 2483.500{AV 33.8 26.6 13.6 41.1 34 36.3 53.9 17.6 100 45
Vert. 2485.000{AV 343 26.6 13.6 41.1 3.4 36.8 53.9 17.1 100 45
Vert. 4958.000{AV 38.2 31.2 5.7 39.6 3.4 38.9 53.9 15.0 100 36
Vert. 7437.000[AV 33.9 37.0 7.0 40.4 34 40.9 53.9 13.0 100 0
Vert. 9916.000|AV 33.6 38.6 8.0 39.9 34 43.7 53.9 10.2 100 0
Vert. 12395.000|AV 33.6 393 9.4 40.0 3.4 45.7 53.9 8.2 100 0

Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 15 GHz : 20log(4.43m/3.0 m)= 3.4 dB
15 GHz - 40 GHz : 20log (3.0 m/1.0m)= 9.5dB

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
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Date May 13,2015 May 14, 2015 May 17,2015
Temperature / Humidity 23deg. C/59% RH 24deg. C/47% RH 24deg. C/58% RH
Engineer Akira Sato Kenichi Adachi Shinichi Takano

(30 MHz-1000 MHz)

(1 GHz — 18 GHz)

Mode Tx 2403MHz, 2439MHz, 2479 MHz
2403 MHz
80
70
60 194 5 —— QP Limit
£ 2R —— PK Limit
S 50 -
=, r_,_ & é AV Limit
% 40 & O Hori/QP
= 0 & @ |« O Hori/PK
172}
] O Hori/AV
M C Orl.
20 O X Vert./QP
No) X Vert/PK
10 X Vert/AV
0
10 100 1000 10000 100000
Frequency [MHz]|
2439 MHz
80
70
60 —— QP Limit
E /K —— PK Limit
= AV Limit
= L TS @p imi
% 40 I & O Hori/QP
= & @ O Hori/PK
é 0 O Hori/AV
20 22 X Vert./QP
X0 X Vert./PK
10 X Vert/AV
0
10 100 1000 10000 100000
Frequency [MHz]
2479 MHz
80
70 g
60 SPIPR ——— QP Limit
g R —— PK Limit
Z L e ® AV Limit
@ I @ )
=40 P ® o Hori/QP
3 ® O Hori/PK
é 0 O Hori/AV
20 9] X Veart/QP
oX X Veat/PK
10 X Vert/AV
0
10 100 1000 10000 100000
Frequency [MHz]

(18 GHz - 25 GHz)
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Test place Shonan EMC Lab. No.3 Semi Anechoic Chamber

Report No. 10726974S-A

Date May 13, 2015 May 14, 2015 May 17, 2015

Temperature / Humidity 23deg. C/59% RH 24deg. C/47% RH 24deg. C/58% RH

Engineer Akira Sato Kenichi Adachi Shinichi Takano

(30 MHz-1000 MHz) (1 GHz - 18 GHz) (18 GHz — 25 GHz)
Mode Tx 2403MHz
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]

Hori. 37.289(QP 22.4 152 6.7 32.1 0.0 12.2 40.0 27.8 300 359
Hori. 270.991{QP 21.6 18.0 8.5 32.0 0.0 16.1 46.0 29.9 100 0
Hori. 652.121{QP 21.4 19.9 10.1 31.9 0.0 19.5 46.0 26.5 150 359
Hori. 1195.000{PK 45.6 24.1 12.5 40.9 35 44.8 73.9 29.1 100 0
Hori. 2390.000{PK 57.2 26.4 13.6 41.1 35 59.6 73.9 14.3 100 2
Hori. 4806.000(PK 473 30.6 5.6 39.8 35 472 73.9 26.7 100 199
Hori. 7209.000|PK 44.9 36.6 7.1 40.2 35 51.9 73.9 22.0 100 0
Hori. 9612.000(PK 443 385 8.1 40.1 3.5 543 73.9 19.6 100 0
Hori. 12015.000(PK 44.1 395 9.2 39.6 35 56.7 73.9 17.2 100 0
Hori. 1195.000{AV 34.2 24.1 12.5 40.9 35 334 53.9 20.5 100 0
Hori. 2390.000{AV 33.7 26.4 13.6 41.1 35 36.1 53.9 17.8 100 2
Hori. 4806.000{AV 33.8 30.6 5.6 39.8 35 33.7 53.9 20.2 100 199
Hori. 7209.000{AV 33.1 36.6 7.1 40.2 35 40.1 53.9 13.8 100 0
Hori. 9612.000{AV 32.8 385 8.1 40.1 3.5 42.8 53.9 11.1 100 0
Hori. 12015.000[AV 333 395 9.2 39.6 3.5 459 53.9 8.0 100 0
Vert. 30.243(QP 22.3 17.3 6.7 32.1 0.0 14.2 40.0 25.8 100 359
Vert. 33.997(QpP 21.6 16.2 6.7 32.1 0.0 12.4 40.0 27.6 100 0
Vert. 180.391|QP 21.8 16.0 7.9 32.0 0.0 13.7 435 29.8 100 359
Vert. 1195.000{PK 45.5 24.1 12.5 40.9 35 44.7 73.9 29.2 100 0
Vert. 2390.000{PK 58.5 26.4 13.6 41.1 3.5 60.9 73.9 13.0 100 165
Vert. 4806.000(PK 46.1 30.6 5.6 39.8 3.5 46.0 73.9 27.9 100 182
Vert. 7209.000|PK 44.6 36.6 7.1 40.2 35 51.6 73.9 223 100 0
Vert. 9612.000|PK 449 38.5 8.1 40.1 35 54.9 73.9 19.0 100 0
Vert. 12015.000{PK 457 39.5 9.2 39.6 35 583 73.9 15.6 100 0
Vert. 1195.000{AV 34.2 24.1 12.5 40.9 35 334 53.9 20.5 100 0
Vert. 2390.000{AV 33.8 26.4 13.6 41.1 35 36.2 53.9 17.7 100 165
Vert. 4806.000{AV 333 30.6 5.6 39.8 3.5 332 53.9 20.7 100 182
Vert. 7209.000{AV 332 36.6 7.1 40.2 35 40.2 53.9 13.7 100 0
Vert. 9612.000|AV 32.8 38.5 8.1 40.1 35 42.8 53.9 11.1 100 0
Vert. 12015.000|AV 333 39.5 9.2 39.6 3.5 45.9 53.9 8.0 100.0 0.0
Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 15 GHz : 20log(4.48 m/3.0 m)= 3.5dB

15 GHz - 40 GHz : 20log(3.0m/1.0 m)= 9.5dB
20 dBc Data Sheet (RBW 100 kHz, VBW 300 kHz)
Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin |Remark

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

Hori. 2403.000|PK 94.6 26.4 13.6 41.1 35 97.0 - -|Carrier
Hori. 2399.945(PK 59.5 26.4 13.6 41.1 35 61.9 77.0 15.1
Hori. 2400.000{PK 59.0 26.4 13.6 41.1 3.5 61.4 77.0 15.6
Vert. 2403.000{PK 96.7 26.4 13.6 41.1 35 99.1 - -|Carrier
Vert. 2400.000{PK 60.8 26.4 13.6 41.1 3.5 63.2 79.1 15.9

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 15 GHz : 20log(4.48 m/3.0 m)= 3.5dB
15 GHz - 40 GHz : 20log(3.0m/1.0 m)= 9.5dB

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
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Date May 13, 2015 May 14, 2015 May 17, 2015

Temperature / Humidity 23deg. C/59% RH 24deg. C/47% RH 24deg. C/58% RH

Engineer Akira Sato Kenichi Adachi Shinichi Takano

(30 MHz-1000 MHz) (1 GHz - 18 GHz) (18 GHz — 25 GHz)
Mode Tx 2439MHz
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB]  |Factor [dB]| [dBuV/m] | [dBuV/m] [ [dB] [cm] [deg]

Hori. 30.261(QP 224 17.3 6.7 32.1 0.0 14.3 40.0 25.7 300 0
Hori. 189.556(QP 21.7 16.2 7.9 32.0 0.0 13.8 43.5 29.7 200 359
Hori. 740.306(QP 212 20.7 10.4 31.7 0.0 20.6 46.0 254 150 359
Hori. 1216.000|PK 454 242 12.5 40.9 35 44.7 73.9 29.2 100 0
Hori. 4878.000|PK 48.4 30.9 5.6 39.7 35 48.7 73.9 252 100 187
Hori. 7317.000|PK 45.1 36.8 7.0 40.3 35 52.1 73.9 21.8 100 0
Hori. 9756.000|PK. 44.7 38.6 8.1 40.0 35 54.9 73.9 19.0 100 0
Hori. 12195.000{PK 44.4 39.4 9.3 39.8 35 56.8 73.9 17.1 100 0
Hori. 1216.000|AV 342 242 12.5 40.9 35 335 53.9 20.4 100 0
Hori. 4878.000|AV 335 30.9 5.6 39.7 35 33.8 53.9 20.1 100 187
Hori. 7317.000|AV 33.8 36.8 7.0 40.3 35 40.8 53.9 13.1 100 0
Hori. 9756.000|AV 33.0 38.6 8.1 40.0 35 432 53.9 10.7 100 0
Hori. 12195.000|AV 332 39.4 9.3 39.8 35 45.6 53.9 83 100 0
Vert. 35.312|QP 21.8 15.8 6.7 32.1 0.0 12.2 40.0 27.8 100 0
Vert. 44.023|QP 223 12.9 6.9 32.1 0.0 10.0 40.0 30.0 100 360
Vert. 162.905(QP 21.8 153 8.0 32.0 0.0 13.1 43.5 304 100 359
Vert. 1216.000|PK 45.8 242 12.5 40.9 35 45.1 73.9 28.8 100 0
Vert. 4878.000|PK 48.0 30.9 5.6 39.7 35 483 73.9 25.6 106 258
Vert. 7317.000|PK 44.6 36.8 7.0 40.3 35 51.6 73.9 223 100 0
Vert. 9756.000|PK. 44.4 38.6 8.1 40.0 35 54.6 73.9 19.3 100 0
Vert. 12195.000{PK 44.8 39.4 9.3 39.8 35 57.2 73.9 16.7 100 0
Vert. 1216.000|AV 34.0 242 12.5 40.9 35 333 53.9 20.6 100 0
Vert. 4878.000|AV 333 30.9 5.6 39.7 35 33.6 53.9 20.3 106 258
Vert. 7317.000|AV 33.6 36.8 7.0 40.3 35 40.6 53.9 133 100 0
Vert. 9756.000|AV 32.8 38.6 8.1 40.0 35 43.0 53.9 10.9 100 0
Vert. 12195.000|AV 329 39.4 9.3 39.8 35 453 53.9 8.6 100 0

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 15 GHz : 20log(4.48 m/3.0 m)= 3.5dB
15 GHz - 40 GHz : 20log(3.0m/ 1.0 m)= 9.5dB

UL Japan, Inc.

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

Telephone : +81 463 50 6400
: 481463 50 6401
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Radiated Spurious Emission(Antenna : ANT-2G4S3)

Test place Shonan EMC Lab. No.3 Semi Anechoic Chamber

Report No. 10726974S-A

Date May 13,2015 May 14, 2015 May 17,2015

Temperature / Humidity 23deg. C/59% RH 24deg. C/47% RH 24deg. C/58% RH

Engineer Akira Sato Kenichi Adachi Shinichi Takano

(30 MHz-1000 MHz) (1 GHz - 18 GHz) (18 GHz - 25 GHz)
Mode Tx 2479MHz
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]

Hori. 30.415|QP 22.8 17.2 6.7 321 0.0 14.6 40.0 25.4 300 0
Hori. 126.225(QP 21.9 13.3 7.4 32.1 0.0 10.5 435 33.0 250 359
Hori. 649.202(QP 21.3 19.8 10.1 31.9 0.0 19.3 46.0 26.7 150 359
Hori. 1237.000{PK 45.4 242 12.5 40.9 3.5 44.7 73.9 29.2 100 0
Hori. 2483.500{PK 64.8 26.6 13.6 41.1 3.5 67.4 73.9 6.5 103 1
Hori. 2485.000{PK 63.3 26.6 13.6 41.1 35 65.9 73.9 8.0 100 0
Hori. 4958.000{PK 47.6 31.2 5.7 39.6 35 48.4 73.9 25.5 100 202
Hori. 7437.000|PK 45.8 37.0 7.0 40.4 35 52.9 73.9 21.0 100 0
Hori. 9916.000|PK 44.9 38.6 8.0 39.9 3.5 55.1 73.9 18.8 100 0
Hori. 12395.000|PK 45.0 393 9.4 40.0 3.5 57.2 73.9 16.7 100 0
Hori. 1237.000{AV 33.6 242 12.5 40.9 35 329 53.9 21.0 100 0
Hori. 2483.500{AV 33.8 26.6 13.6 41.1 35 36.4 53.9 17.5 103 1
Hori. 2485.000{AV 33.8 26.6 13.6 41.1 35 36.4 53.9 17.5 100 0
Hori. 4958.000{AV 33.8 31.2 5.7 39.6 35 34.6 53.9 19.3 100 202
Hori. 7437.000|AV 33.9 37.0 7.0 40.4 35 41.0 53.9 12.9 100 0
Hori. 9916.000|AV 333 38.6 8.0 39.9 3.5 435 53.9 10.4 100 0
Hori. 12395.000{AV 325 393 9.4 40.0 35 44.7 53.9 9.2 100 0
Vert. 31.457(QP 222 16.9 6.7 32.1 0.0 13.7 40.0 26.3 100 0
Vert. 176.660(QP 21.6 15.9 8.0 32.0 0.0 13.5 435 30.0 100 359
Vert. 194.058(QP 22.1 16.2 8.0 32.0 0.0 143 435 29.2 100 0
Vert. 1237.000{PK 45.1 242 12.5 40.9 35 44.4 73.9 29.5 100 0
Vert. 2483.500(PK 66.0 26.6 13.6 41.1 3.5 68.6 73.9 5.3 100 177
Vert. 2485.000{PK 62.4 26.6 13.6 41.1 35 65.0 73.9 8.9 100 0
Vert. 4958.000{PK 47.1 31.2 5.7 39.6 35 47.9 73.9 26.0 112 293
Vert. 7437.000|PK 45.8 37.0 7.0 40.4 35 52.9 73.9 21.0 100 0
Vert. 9916.000|PK 45.4 38.6 8.0 39.9 35 55.6 73.9 18.3 100 0
Vert. 12395.000|PK 44.1 393 9.4 40.0 3.5 56.3 73.9 17.6 100 0
Vert. 1237.000{AV 33.6 242 12.5 40.9 3.5 32.9 53.9 21.0 100 0
Vert. 2483.500{AV 34.0 26.6 13.6 41.1 35 36.6 53.9 17.3 100 177
Vert. 2485.000{AV 33.9 26.6 13.6 41.1 35 36.5 53.9 17.4 100 0
Vert. 4958.000{AV 33.8 31.2 5.7 39.6 35 34.6 53.9 19.3 112 293
Vert. 7437.000[AV 33.9 37.0 7.0 40.4 35 41.0 53.9 12.9 100 0
Vert. 9916.000|AV 33.9 38.6 8.0 39.9 3.5 44.1 53.9 9.8 100 0
Vert. 12395.000|AV 32.5 393 9.4 40.0 3.5 44.7 53.9 9.2 100 0

Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 15 GHz : 20log(4.48 m/3.0 m)= 3.5dB
15 GHz - 40 GHz : 20log(3.0m/1.0 m)= 9.5dB

UL Japan, Inc.

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

Telephone : +81 463 50 6400
: 481463 50 6401
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Test place Shonan EMC Lab. No.3 Semi Anechoic Chamber
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Date May 13,2015 May 14, 2015 May 17,2015
Temperature / Humidity 23deg. C/59% RH 24deg. C/47% RH 24deg. C/58% RH
Engineer Akira Sato Kenichi Adachi Shinichi Takano

(30 MHz-1000 MHz)

(1 GHz — 18 GHz)

Mode Tx 2403MHz, 2439MHz, 2479 MHz
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80
70
X

60 © g@s —— QP Limit
£ ] —— PK Limit
2 e R AV Limit
== [ &8 o Hori
=, = ori/QP
= “ & K 0 Hori/PK
172}

S O Hori/AV

20 © X Vert./QP

O X
% Vert./PK
10 X Vert/AV
0
10 100 1000 10000 100000
Frequency [MHz]|
2439 MHz

80

70

60 ) —— QP Limit
El [ —— PK Limit
£ 5 X
Z | 3 o g2 AV Limit
% 40 I & O Hori/QP
= & N O Hori/PK
? 30
& O Hori/AV

20 O X Vert/QP

N3 X Vert./PK

10 X Vert/AV

0
10 100 1000 10000 100000
Frequency [MHz]
2479 MHz

80

70 @

60 iR ——— QP Limit
El L —— PK Limit
S 50 [} -
= TR b S AV Limit
a 40 Il 5 @ o Hori/QP
= ) & 0 Hori/PK

30
é O Hori/AV

20 o X Veart/QP

X X Vert./PK
O
10 X Vert/AV
0
10 100 1000 10000 100000
Frequency [MHz]
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Radiated Spurious Emission(Antenna : Pattern antenna)

Test place Shonan EMC Lab. No.3 Semi Anechoic Chamber

Report No. 10726974S-A

Date May 13, 2015 May 13, 2015 May 17, 2015

Temperature / Humidity 23deg. C/59% RH 23deg. C/59% RH 24deg. C/58% RH

Engineer Akira Sato Kenichi Adachi Shinichi Takano

(30 MHz-1000 MHz) (1 GHz - 18 GHz) (18 GHz — 25 GHz)
Mode Tx 2403MHz
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]

Hori. 31.114(QP 22.3 17.0 6.7 32.1 0.0 13.9 40.0 26.1 200 306
Hori. 35.000{QP 222 15.9 6.7 32.1 0.0 12.7 40.0 27.3 300 359
Hori. 159.782|QP 21.9 15.2 7.9 321 0.0 12.9 435 30.6 256 0
Hori. 489.000|QP 21.3 17.6 9.5 31.9 0.0 16.5 46.0 29.5 150 143
Hori. 1195.000{PK 452 24.1 12.5 40.9 35 44.4 73.9 29.5 100 0
Hori. 2390.000{PK 543 26.4 13.6 41.1 35 56.7 73.9 17.2 275 202
Hori. 4806.000{PK 53.1 30.6 5.6 39.8 35 53.0 73.9 20.9 100 83
Hori. 7209.000{PK 435 36.6 7.1 40.2 35 50.5 73.9 23.4 100 0
Hori. 9612.000(PK 44.1 385 8.1 40.1 3.5 54.1 73.9 19.8 100 0
Hori. 12015.000{PK 44.6 395 9.2 39.6 3.5 57.2 73.9 16.7 100 0
Hori. 1195.000{AV 34.0 24.1 12.5 40.9 35 332 53.9 20.7 100 0
Hori. 2390.000{AV 33.8 26.4 13.6 41.1 35 36.2 53.9 17.7 275 202
Hori. 4806.000{AV 35.9 30.6 5.6 39.8 35 35.8 53.9 18.1 100 83
Hori. 7209.000{AV 32.1 36.6 7.1 40.2 35 39.1 53.9 14.8 100 0
Hori. 9612.000{AV 325 38.5 8.1 40.1 35 42.5 53.9 11.4 100 0
Hori. 12015.000[AV 332 395 9.2 39.6 3.5 458 53.9 8.1 100 0
Vert. 117.998(QP 24.6 12.6 7.4 32.1 0.0 12.5 435 31.0 100 1
Vert. 213.872{QP 21.6 16.5 8.2 32.0 0.0 143 435 29.2 100 359
Vert. 1195.000{PK 46.4 24.1 12.5 40.9 35 45.6 73.9 28.3 100 0
Vert. 2390.000{PK 553 26.4 13.6 41.1 35 57.7 73.9 16.2 100 289
Vert. 4806.000{PK 51.7 30.6 5.6 39.8 35 51.6 73.9 223 100 61
Vert. 7209.000|PK 43.8 36.6 7.1 40.2 3.5 50.8 73.9 23.1 100 0
Vert. 9612.000|PK 44.1 38.5 8.1 40.1 35 54.1 73.9 19.8 100 0
Vert. 12015.000{PK 44.4 395 9.2 39.6 35 57.0 73.9 16.9 100 0
Vert. 1195.000{AV 33.6 24.1 12.5 40.9 35 32.8 53.9 21.1 100 0
Vert. 2390.000{AV 33.7 26.4 13.6 41.1 35 36.1 53.9 17.8 100 289
Vert. 4806.000{AV 353 30.6 5.6 39.8 35 352 53.9 18.7 100 61
Vert. 7209.000[{AV 32.1 36.6 7.1 40.2 3.5 39.1 53.9 14.8 100 0
Vert. 9612.000|AV 32.7 38.5 8.1 40.1 35 42.7 53.9 11.2 100 0
Vert. 12015.000{AV 33.2 39.5 9.2 39.6 3.5 45.8 53.9 8.1 100 0
Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 15 GHz : 20log(4.48 m/3.0 m)= 3.5dB

15 GHz - 40 GHz : 20log (3.0 m/1.0m)= 9.5dB
20 dBc Data Sheet (RBW 100 kHz, VBW 300 kHz)
Polarity Frequency Detector Reading Ant.Fac. Loss Gain Distance Result Limit Margin |Remark

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

Hori. 2403.000{PK 90.6 26.4 13.6 41.1 35 93.0 - -|Carrier
Hori. 2400.000(PK 48.5 26.4 13.6 41.1 3.5 50.9 73.0 22.1
Vert. 2403.000{PK 92.4 26.4 13.6 41.1 3.5 94.8 - -|Carrier
Vert. 2400.000{PK 50.3 26.4 13.6 41.1 3.5 52.7 74.8 22.1

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 15 GHz : 20log(4.48 m/3.0 m)= 3.5dB
15 GHz - 40 GHz : 20log (3.0 m/1.0m)= 9.5dB

UL Japan, Inc.

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

Telephone : +81 463 50 6400
: 481463 50 6401
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Radiated Spurious Emission(Antenna : Pattern antenna)

Test place Shonan EMC Lab. No.3 Semi Anechoic Chamber

Report No. 10726974S-A

Date May 13,2015 May 13, 2015 May 17, 2015

Temperature / Humidity 23deg. C/59% RH 23deg. C/59% RH 24deg. C/58% RH

Engineer Akira Sato Kenichi Adachi Shinichi Takano

(30 MHz-1000 MHz) (1 GHz - 18 GHz) (18 GHz - 25 GHz)
Mode Tx 2439MHz
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB]  |Factor [dB]| [dBuV/m] [ [dBuv/m] | [dB] [cm] [deg]

Hori. 31.077(QP 223 17.0 6.7 32.1 0.0 13.9 40.0 26.1 300 359
Hori. 168.337(QP 21.8 15.5 8.0 32.0 0.0 13.3 43.5 30.2 199 1
Hori. 486.887|QP 213 17.6 9.5 31.9 0.0 16.5 46.0 29.5 100 359
Hori. 1216.000|PK 45.5 242 12.5 40.9 35 44.8 73.9 29.1 100 0
Hori. 4878.000| PK 56.2 30.9 5.6 39.7 3.5 56.5 73.9 17.4 100 78
Hori. 7317.000|PK 443 36.8 7.0 40.3 3.5 51.3 73.9 22.6 100 0
Hori. 9756.000| PK 43.8 38.6 8.1 40.0 3.5 54.0 73.9 19.9 100 0
Hori. 12195.000(PK 45.0 39.4 9.3 39.8 3.5 57.4 73.9 16.5 100 0
Hori. 1216.000|AV 34.1 242 12.5 40.9 3.5 334 53.9 20.5 100 0
Hori. 4878.000({AV 37.6 30.9 5.6 39.7 3.5 37.9 539 16.0 100 78
Hori. 7317.000|AV 32.7 36.8 7.0 40.3 3.5 39.7 53.9 14.2 100 0
Hori. 9756.000|AV 32.6 38.6 8.1 40.0 3.5 42.8 53.9 11.1 100 0
Hori. 12195.000(AV 33.0 39.4 9.3 39.8 3.5 45.4 53.9 8.5 100 0
Vert. 33.246(QP 21.5 16.4 6.7 32.1 0.0 12.5 40.0 275 100 0
Vert. 127.596(QP 22.1 134 7.5 32.1 0.0 10.9 435 32.6 100 359
Vert. 140.207(QP 21.9 14.4 7.7 32.1 0.0 11.9 435 31.6 100 288
Vert. 1216.000{PK 455 242 12.5 40.9 3.5 44.8 73.9 29.1 100 0
Vert. 4878.200|PK 55.2 30.9 5.6 39.7 3.5 55.5 73.9 18.4 100 64
Vert. 7317.000|PK 44.1 36.8 7.0 40.3 3.5 51.1 73.9 22.8 100 0
Vert. 9756.000| PK 43.8 38.6 8.1 40.0 3.5 54.0 73.9 19.9 100 0
Vert. 12195.000{PK 443 39.4 9.3 39.8 3.5 56.7 73.9 17.2 100 0
Vert. 1216.000{AV 342 242 12.5 40.9 3.5 335 53.9 20.4 100 0
Vert. 4878.200|AV 36.6 30.9 5.6 39.7 3.5 36.9 53.9 17.0 100 64
Vert. 7317.000|AV 32.7 36.8 7.0 40.3 3.5 39.7 53.9 14.2 100 0
Vert. 9756.000|AV 32.6 38.6 8.1 40.0 3.5 42.8 53.9 11.1 100 0
Vert. 12195.000(AV 33.1 39.4 9.3 39.8 3.5 45.5 53.9 8.4 100 0

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 15 GHz : 20log(4.48 m/3.0 m)= 3.5dB
15 GHz - 40 GHz : 20log(3.0m/ 1.0 m)= 9.5dB

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
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Radiated Spurious Emission(Antenna : Pattern antenna)

Test place Shonan EMC Lab. No.3 Semi Anechoic Chamber

Report No. 10726974S-A

Date May 13,2015 May 13, 2015 May 17, 2015

Temperature / Humidity 23deg. C/59% RH 23deg. C/59% RH 24deg. C/58% RH

Engineer Akira Sato Kenichi Adachi Shinichi Takano

(30 MHz-1000 MHz) (1 GHz - 18 GHz) (18 GHz - 25 GHz)
Mode Tx 2479MHz
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]

Hori. 30.295|QP 223 17.3 6.7 32.1 0.0 14.2 40.0 25.8 300 359
Hori. 160.788(QP 21.9 15.2 7.9 32.0 0.0 13.0 435 30.5 200 0
Hori. 229.186(QP 21.8 16.7 83 32.0 0.0 14.8 46.0 312 150 359
Hori. 1237.000{PK 45.1 242 12.5 40.9 35 44.4 73.9 29.5 100 0
Hori. 2483.500{PK 61.8 26.6 13.6 41.1 3.5 64.4 73.9 9.5 259 168
Hori. 2485.000(PK 55.0 26.6 13.6 41.1 35 57.6 73.9 16.3 100 0
Hori. 4958.000{PK 58.3 31.2 5.7 39.6 35 59.1 73.9 14.8 100 81
Hori. 7437.000|PK 44.6 37.0 7.0 40.4 35 51.7 73.9 222 100 0
Hori. 9916.000(PK 439 38.6 8.0 39.9 3.5 54.1 73.9 19.8 100 0
Hori. 12395.000|PK 45.7 393 9.4 40.0 3.5 57.9 73.9 16.0 100 0
Hori. 1237.000{AV 34.1 242 12.5 40.9 35 334 53.9 20.5 100 0
Hori. 2483.500{AV 33.8 26.6 13.6 41.1 35 36.4 53.9 17.5 259 168
Hori. 2485.000{AV 34.2 26.6 13.6 41.1 35 36.8 53.9 17.1 100 0
Hori. 4958.000{AV 39.1 31.2 5.7 39.6 35 39.9 53.9 14.0 100 81
Hori. 7437.000|AV 334 37.0 7.0 40.4 35 40.5 53.9 13.4 100 0
Hori. 9916.000|AV 32.7 38.6 8.0 39.9 3.5 429 53.9 11.0 100 0
Hori. 12395.000{AV 335 393 9.4 40.0 35 45.7 53.9 8.2 100 0
Vert. 36.836|QP 223 153 6.7 32.1 0.0 12.2 40.0 27.8 100 359
Vert. 153.921{QP 21.9 14.9 7.9 32.1 0.0 12.6 435 30.9 100 0
Vert. 905.572(QP 20.5 22.6 11.0 30.9 0.0 232 46.0 22.8 100 359
Vert. 1237.000{PK 45.4 242 12.5 40.9 35 44.7 73.9 29.2 100 0
Vert. 2483.500{PK 62.6 26.6 13.6 41.1 3.5 65.2 73.9 8.7 100 281
Vert. 2485.000{PK 56.3 26.6 13.6 41.1 35 58.9 73.9 15.0 100 0
Vert. 4958.000{PK 57.3 31.2 5.7 39.6 35 58.1 73.9 15.8 118 46
Vert. 7437.000|PK 44.9 37.0 7.0 40.4 35 52.0 73.9 21.9 100 0
Vert. 9916.000|PK 44.7 38.6 8.0 39.9 35 54.9 73.9 19.0 100 0
Vert. 12395.000|PK 44.8 39.3 9.4 40.0 3.5 57.0 73.9 16.9 100 0
Vert. 1237.000(AV 34.1 242 12.5 40.9 35 334 53.9 20.5 100 0
Vert. 2483.500{AV 33.7 26.6 13.6 41.1 35 36.3 53.9 17.6 100 281
Vert. 2485.000{AV 33.6 26.6 13.6 41.1 35 36.2 53.9 17.7 100 0
Vert. 4958.000{AV 38.5 31.2 5.7 39.6 35 393 53.9 14.6 118 46
Vert. 7437.000[AV 332 37.0 7.0 40.4 35 40.3 53.9 13.6 100 0
Vert. 9916.000|AV 32.7 38.6 8.0 39.9 3.5 429 53.9 11.0 100 0
Vert. 12395.000|AV 33.5 393 9.4 40.0 3.5 45.7 53.9 8.2 100 0

Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 15 GHz : 20log(4.48 m/3.0 m)= 3.5dB
15 GHz - 40 GHz : 20log(3.0m/1.0 m)= 9.5dB

UL Japan, Inc.

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

Telephone : +81 463 50 6400
: 481463 50 6401
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Radiated Spurious Emission(Antenna : Pattern antenna)

(All band chart)

Test place Shonan EMC Lab. No.3 Semi Anechoic Chamber
Report No. 10726974S-A
Date May 13, 2015 May 13, 2015 May 17, 2015
Temperature / Humidit 23deg. C/59% RH 23deg. C/59% RH 24deg. C/ 58% RH
p y g g g
Engineer Akira Sato Kenichi Adachi Shinichi Takano
(30 MHz-1000 MHz) (1 GHz - 18 GHz) (18 GHz - 25 GHz)
Mode Tx 2403MHz, 2439MHz, 2479 MHz
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Conducted Spurious Emission

Test place

Report No.

Date

Temperature / Humidity
Engineer

Mode

Shonan EMC Lab. No.5 Shielded Room
10726974S-A

May 11,2015

26deg. C/31% RH

Shinichi Takano
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2 (&N Freq 1.195 GHz 46.84 depl
3 (&3] Freq 4.886 GHz 47.83 deay

UL Japan, Inc.
Shonan EMC Lab.
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Conducted Spurious Emission

Test place Shonan EMC Lab. No.5 Shielded Room
Report No. 10726974S-A
Date May 11, 2015
Temperature / Humidity 26deg. C/31% RH
Engineer Shinichi Takano
Mode Tx Hopping Off
2439MHz
9kHz-150kHz 150kHz-30MHz
- Agilent RL ¥ Agilent RL
Ref 87 dBpV #Atten 20 dB Ref 97 dBpV #fAtten 20 dB
#Peak #Peak
Log Log
16 16
dB/ dB/
DI DI
76.8 78.8
dBpY dBRY s y i o, A P "
LaA L IXWPOR A TIPAS RN ORI N FRTYY ANIR TN FRPW O I P EY LeA T
9Av A "'""*’\“ri\'Wp‘"* W e A
5152 | | 51 52
Start 9.08 kHz Stop 150.88 kHz Start 156 kHz Stop 38.600 MHz
4Res BH 280 Hz #WBH 628 Hz Sweep 2.279 5 (1201 pts) #Res BH 18 kHz #WBH 30 kHz Sweep 285.3 ms (1281 pts)
Marker  Trace Type ¥ fixis fmplitude Marker  Trace Type ¥ Fxis fnplitude
30MHz-25GHz
- Agilent RL
Mkrl 2.439 GHz
Ref 167 dBpY #Atten 20 dB 96.86 dBpY
#Peak 1
Log
18
dB/
i] &
76.8 l it PSRN P IO W v
dBpY - et
Lafv
S1 sz
Start 3@ MHz Stop 25.0868 GHz
#Res BH 106 kHz #WBH 380 kHz Sveep 2.386 5 (1201 pts)
Marker  Trace Type ¥ fixis fnplitude
1 @) Frea 2.439 GHz 96.56 dBul
2 @ Freq L.216 GHz 45.58 dBuy
3 @ Freq 4.878 GHz 53.87 dBul

UL Japan, Inc.
Shonan EMC Lab.

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

Test place Shonan EMC Lab. No.5 Shielded Room
Report No. 10726974S-A
Date May 11, 2015
Temperature / Humidity 26deg. C/31% RH
Engineer Shinichi Takano
Mode Tx Hopping Off
2479MHz
9kHz-150kHz 150kHz-30MHz
- Agilent RL ¥ Agilent RL
Ref 87 dBpV #Atten 20 dB Ref 97 dBpV #fAtten 20 dB
#Peak #Peak
Log Log
16 16
dB/ dB/
i DI
& 5
M Py [, ) —
o bt " slhy Ay P
Lo [ M by | Lo
5152 | | 51 52
Start 9.08 kHz Stop 150.88 kHz Start 156 kHz Stop 38.600 MHz
4Res BH 280 Hz #WBH 628 Hz Sweep 2.279 5 (1201 pts) #Res BH 18 kHz #WBH 30 kHz Sweep 285.3 ms (1281 pts)
Marker  Trace Type ¥ fixis fmplitude Marker  Trace Type ¥ Fxis fnplitude
30MHz-25GHz
- Agilent RL
Mkrl 2.485 GHz
Ref 167 dBpY #Atten 20 dB 99.61 dBpY
#Peak I
Log
18
dB/
2
Dl o
ZgEU . o e, WWWWMM
Lafv
S1 sz
Start 3@ MHz Stop 25.0868 GHz
#Res BH 106 kHz #WBH 380 kHz Sveep 2.386 5 (1201 pts)
Marker  Trace Type ¥ fixis fnplitude
1 (3 Freq 2.485 GHz 95.61 dEnl
2 3 Freq 1.237 GHz 4647 dEpy
3 3 Freq 4,958 GHz 48,59 dEpY

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
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Conducted Emission Band Edge compliance
Test place Shonan EMC Lab. No.5 Shielded Room
Report No. 10726974S-A
Date May 11, 2015
Temperature / Humidity 26deg. C/31% RH
Engineer Shinichi Takano
Mode Tx
Hopping On, Input Mode
Low High
# Agilent RL Agilent RL
Mkrl 2.482 833 GHz Mkr3 2.483 533 GHz
Ref 107 dBpY #Atten 20 dB 97.14 dBpV | Ref 167 dBpY #Atten 20 dB 56.64 dBpY
#Peak é #Peak (1) | ‘
Log Log
L AmSa D -
dB/ [ | e LAY I [,
il v 1 i
] RARMA AV
1] {y ol
771 TG e — 785 L G Wi
dBpY dBpY
LaAv LaAv
5182 5182
Start 2.388 000 GHz Stop 2.408 000 GHz | Center 2.484 800 GHz Span 280 MHz
#Res BH 200 kHz #UBH 628 kHz Sweep 1.64 ms (1201 pts) #Res BH 200 kHz #UBH 628 kHz Sweep 1.64 ms (1201 pts)
Marker  Trace Type W is Anplitude Marker  Trace Type W is Anplitude
1 (&3] Freg 2.482 833 GHz 97.14 dBpl 1 3 Freg 2.474 867 GHz 96.68 dBply
2 3 Freg 2.480 A08 GHz 68,78 dBpl 2 3 Freg 2,483 508 GHz £2.16 dBpl
3 (&) Freq 2,396 86868 GHz 44,68 dBpl 3 (&) Freq 2,483 533 GHz 56.64 dBpl
Hopping On, Output Mode
Low High
% Agilent RL % Agilent RL
Mkrl 2.402 00 GHz Mkrl 2.474 833 GHz
Ref 107 dBpY #Atten 20 dB 94.09 dBpY | Ref 167 dBpY #Atten 20 dB 93.68 dBpY
#Peak N | #Peak B
Log Log
10 [ ol e [ ]
e A e B T Rl
Al e anf ! TLL 1 i
Y T I (IR
i it
ol . " ey | 1] !
740 [P AT AT W""Mﬂl ' 736 R T TR
B B
LgAv LgAv
s1s2 s1s2
Start 2.388 886 GHz Stop 2.408 880 GHz | Center 2.484 880 GHz Span 28 MHz
#Res BH 200 kHz #UBH 628 kHz Sweep 184 ms (1281 pts) #Res BH 200 kHz #UBH 628 kHz Sweep 184 ms (1281 pts)
Marker Trace Type X Rxis Anplitude Marker Trace Type X Rxis Anplitude
1 3 Freq 2.482 808 GHz 94,89 dBpl 1 3 Freq 2,474 833 GHz 93.68 dBpl
2 (&3] Freg 2.480 886 GHz GE.EL dBpl 2 [&)) Freg 2,483 588 GHz 49,67 dBpl
3 (&) Frag 2.390 800 GHz 41.21 dBpl 3 (&) Frag 2.483 533 GHz 54,15 dBpl

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
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Hopping Off
Low High
# Agilent # Agilent RL
Mkrl 2.462 333 GHz Mkrl 2.478 867 GHz
Ref 167 dBpY #fitten 20 dB 97.15 dEpY | Ref 167 dBpY #fitten 20 dB 96.53 dEpY
#Peak #Peak z
Log Log
10 10 I o
dB/ dB/ B,
- - e 2
D - e Y D R T ary v N
77l I T 76.5 [ I L) I
dBpY dBpY
LaAv LaAv
s1 82 s1 82
Start 2.388 000 GHz Stop 2.408 000 GHz | Center 2.484 800 GHz Span 280 MHz
#Res BH 200 kHz #UBH 628 kHz Sweep 1.64 ms (1201 pts) #Res BH 200 kHz #UBH 628 kHz Sweep 1.64 ms (1201 pts)
Marker  Trace Type o s Marker Type o s finplitude
1 @ Freg 2.482 833 GHz 1 Freg 2.478 867 GHz 96.53 dBpU
2 5 Freg 2.4B0 8OO GHz 2 Freg 2.483 500 GHz EE.51 dBpU
3 @ Freg 2.398 B30 GHz

*For radiated emission, RBW was set to 1 MHz for 2390 MHz.
In addition, RBW of 2400 MHz were set to 100 kHz for confirmation of 20 dBc.
Considering the difference in both settings, the data has a correlation.

UL Japan, Inc.

Shonan EMC Lab.
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99%0Occupied Bandwidth

Test place Shonan EMC Lab. No.5 Shielded Room
Report No. 10726974S-A
Date May 11, 2015
Temperature / Humidity 26deg. C/31% RH
Engineer Shinichi Takano
Mode Tx Hopping Off
2403MHz
% Agilent RL
Ref 107 dBpY #Atten 10 dB
#Samp
Log
) VAV VY
dB/ o o mw_/ﬂ\o
i M W
~ ]
LgAw
Ml 52
Center 2.483 608 GHz Span 4 MHz
#Res BH 43 kHz #VBH 136 kHz Sweep B.56 ms (1281 pts)
Occupied Bandwidth Occ BH % Pur  99.00 %
1.8158 MHz x dB -20.00 dB
Transmit Freq Error  23.688 kHz
® dB Bandwidth 1.807 MHz*
2439MHz
# Agilent RL
Ref 167 dBpY #ftten 18 dB
#3amp
Log \
18
dB/ o y
s Vi R
[T V \w
LaAw
M1 52
Center 2.439 000 GHz Span 4 MHz
#Res BH 43 kHz #BH 130 kHz Sweep 6.56 ms (1201 pts)
Oceupied Bandwidth Occ BH % Pwr 9908 ¥
2.8384 MHz x dB -20.00 dB
Transmit Freq Error  149.875 kHz
% dB Bandwidth 2.951 MHz*
2479MHz
#- Agilent RL
Ref 167 dBpY #Htten 18 dB
#3amn
Lag
10 MR
dB/ Lo 7 A , N
LS5 A ™ W AT
LgAv
M1 S2
Center 2.479 000 GHz Span 4 MHz
#Res BH 43 kHz #VBH 136 kHz Sweep 6.56 ms (1201 pts)
Occupied Bandwidth Occ BH % Pur  99.00 ¥
3.0639 MHz x dB -20.00 dB
Transmit Freq Error 165.018 kHz
% dB Bandwidth 2.869 MHzx

UL Japan, Inc.
Shonan EMC Lab.
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99% Occupied Bandwidth

Test place Shonan EMC Lab. No.5 Shielded Room
Report No. 10726974S-A
Date May 11, 2015
Temperature / Humidity 26deg. C/31% RH
Engineer Shinichi Takano
Mode Tx Hopping On
Hopping On, Input Mode Hopping On, Output Mode
¥ Agilent RL % Agilent RL
Ref 107 dBul #tten 10 dB Ref 107 dBwl #Atten 10 df
i AN WANAY WA N A AV AT (AW AVTAN WA i T RTINS
4/ TR R FATITRIR RV AVIYRTR R RNIAYA] dB/ [IYRTIFRY AT RNV ANEVRYE! {\NETRATRVIL YR
L A I A AU R AT e i e
ERiARIRARREE ISR AR RN AR IRRAAIAR AR SRRRARY
(it |
LaAv i LgAy
ML S2 ML 52
Center 2.441 80 GHz Span 108 MHz Center 2.441 8@ GHz Span 106 MHz
#Res BH 1 MHz #UBH 3 MHz Sweep 1.04 ms (1201 pts) #Res BH 1 MHz #BH 3 MHz Sweep 1.84 ms (1201 pts)
Occupied Bandwidth Occ BH # Pur  59.00 7 Occupied Bandwidth Occ BH % Pur 9.0 %
77.3591 MHz % dB -20.00 dB 77.2275 MHz x B -20.00 o
Transmit Freq Error  -73.537 kHz Transmit Freq Error  -48.435 khz
% dB Bandwidth 78.834 MHz* % dB Bandwidth 78.835 MHz*

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
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APPENDIX 2: Test instruments
Test equipment
Control No. Instrument Manufacturer Model No | Serial No | Test Item | Calibration Date *
Interval(month)
KSA-08 Spectrum Analyzer Agilent E4446A MY461805 |AT, RE 2015/03/23 * 12
25
SCC-G33 Coaxial Cable Junkosha MWX241-01 |- AT 2015/04/09 * 12
000KMSKM
S
SAT10-09 Attenuator Weinschel Corp. 54A-10 W5692 AT 2014/11/21 * 12
SAT20-05 Attenuator Weinschel Corp. 54A-20 Y5649 AT 2014/11/21 * 12
SAT20-06 Attenuator Weinschel Corp. 54A-20 31506 AT 2015/04/09 * 12
SAT20-07 Attenuator Weinschel Corp. 54A-20 31484 AT 2015/04/09 * 12
SPSC-02 Power Mini-Circuits ZFSC-2-10G |- AT 2015/04/09 * 12
Splitters/Combiners +
SOS-09 Humidity Indicator A&D AD-5681 4061484 AT 2014/12/24 * 12
SPM-06 Power Meter Anritsu ML2495A 0850009 AT 2015/04/07 * 12
SPSS-03 Power sensor Anritsu MA2411B 0917063 AT 2015/04/07 * 12
SAEC-03(NSA |Semi-Anechoic TDK SAEC-03(NS |3 RE 2014/07/14 * 12
) Chamber A)
SBA-03 Biconical Antenna Schwarzbeck BBA9106 91032666 |RE 2014/10/18 * 12
SLA-03 Logperiodic Antenna |Schwarzbeck UHALP9108 |UHALP RE 2014/10/18 * 12
A 9108-A
0901
SAT6-08 Attenuator HIROSE ELECTRIC |AT-406(40) |- RE 2014/08/27 * 12
CO.,LTD.
SCC-C1/C2/C3 |Coaxial Cable&RF Fujikura/Fujikura/Suh |8D2W/12DSF|-/0901-271( |RE 2015/04/17 * 12
/C4/C5/C10/SR |Selector ner/Suhner/Suhner/Su |A/141PE/141 |RF
SE-03 hner/TOYO PE/141PE/14 |Selector)
1PE/NS4906
SAF-03 Pre Amplifier SONOMA 310N 290213 RE 2015/02/18 * 12
STR-06 Test Receiver Rohde & Schwarz ESCI 101259 RE,CE 2015/03/24 * 12
COTS-SEMI-1 |EMI Software TSJ TEPTO-DV( |- RE,CE -
RE,CE,RFI.M
F)
SOS-05 Humidity Indicator A&D AD-5681 4062518 RE 2014/10/30 * 12
SIM-15 Measure ASKUL - - RE,CE -
SAF-06 Pre Amplifier TOYO Corporation TPAO118-36 [1440491 RE 2014/05/23 * 12
SCC-G04 Coaxial Cable Junkosha J12J102207-0 {JUN-12-14- |RE 2014/06/24 * 12
0 018
SCC-G23 Coaxial Cable Suhner SUCOFLEX |297342/4 |RE 2014/05/15 * 12
104
SHA-03 Horn Antenna Schwarzbeck BBHA9120D |9120D-739 |RE 2014/08/12 * 12
SSA-03 Spectrum Analyzer Agilent E4448A MY482501 |RE 2015/02/24 * 12
52
SFL-02 Highpass Filter MICRO-TRONICS HPM50111  |051 RE 2014/11/21 * 12
SAT10-05 Attenuator(above |GH |Agilent 8493C-010 |74864 RE 2014/11/21 * 12
z)
SHA-04 Horn Antenna ETS LINDGREN 3160-09 LM3640 RE 2015/03/17 * 12
SAF-08 Pre Amplifier TOYO Corporation  |HAP18-26W |00000019 |RE 2015/03/23 * 12
SCC-G15 Coaxial Cable Suhner SUCOFLEX |32703/2 RE 2015/03/11 * 12
102
SCC-C9/C10/S |Coaxial Cable&RF Suhner/Suhner/TOYO [RG223U/141 |-/0901-271( |CE 2015/04/17 * 12
RSE-03 Selector PE/NS4906 |RF
Selector)
SLS-05 LISN Rohde & Schwarz ENV216 100516 CE 2015/02/24 * 12
SAT3-07 Attenuator JFW 50HF-003N |- CE 2014/09/02 * 12
SOS-06 Humidity Indicator A&D AD-5681 4062118 CE 2014/12/24 * 12
UL Japan, Inc.

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

Test ltem: CE: Conducted Emission test
RE: Radiated Emission test
AT: Antenna Terminal Conducted test

UL Japan, Inc.

Shonan EMC Lab.

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

Facsimile :+81 463 50 6401
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