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SECTION 1: Customer information

Company Name . TKR Corporation

Address :  2-19-3 Tamagawa, Ota-ku, Tokyo 146-8091 Japan
Telephone Number © +813-3756-8091

Facsimile Number . +813-3756-8097

Contact Person . Masataka Aigo

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

2.1 Identification of E.U.T.

Type of equipment . ID NODE
Model No. : MTD-04125N9
Serial No. : Referto 4.2
Rating : DC5.0V (USB Bus Power), DC3.7V(Battery)
Country of Mass-production  :  Japan
Condition of EUT ©  Engineering prototype
(Not for Sale: This sample is equivalent to mass-produced items.)
Modification of EUT : No modification by the test lab.
Receipt Date of Sample :  December 16, 2014

2.2 Product description
Model: MTD-04125N9 (referred to as the EUT in this report) is an ID NODE.
The clock frequencies used in the EUT:

SYSTEM: 10MHz

USB: 24MHz, 240MHz

Bluetooth Module: 32MHz, 32.768kHz

Equipment type . Transceiver

Frequency of operation : 2402-2480MHz

Bandwidth / channel spacing : 1MHz / 2MHz (Low Energy)

Type of modulation : GFSK

ITU code . F1D

Antenna type :  HIGH DIELECTRIC CHIP ANTENNA

Antenna gain . 2.726dBi

Antenna connector type : None (It exist the connector for only the tests of shipment.)
Operation temperature range . 0to +40deg.C

FCC 15.31 (e) / 212
The transmitter is constantly provided voltage (DC3.3V) through the regulator regardless of input voltage. Therefore,
this EUT complies with the requirement.

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

3.1  Test specification
Test specification : FCC Part 15 Subpart C: 2015, final revised on November 23, 2015
Title * FCC 47CFR Part15 Radio Frequency Device Subpart C Intentional Radiators
Section 15.207 Conducted limits
Section 15.247 Operation within the bands 902-928MHz, 2400-2483.5MHz,
and 5725-5850MHz
*Some parts are effective on and after December 17, 2015 or December 23, 2015. The revision does not affect the test
specification applied to the EUT.
The EUT has been tested for compliance with FCC Part 15 Subpart B. Refer to test report No. 10603536S-A.

3.2  Procedures & Results

Test Procedure

Item *1) Specification | Remarks | Deviation Worst Margin Results
8.4dB
Freq.: 0.63810MHz
Conducted ANSI Detection: Average .
emission  |C63.10:2000 | CC 15207 - N/A " |phase: N Complied
Mode: Bluetooth LE Tx 2480MHz
with Cradle
. |ANSI FCC 15.247 .
6dB bandwidth C63.10:2009 @)(2) Conducted N/A Complied
Maximum * See data
peak ANSI FCC 15.247 Conducted N/A Complied

output power |C63-10:2009 (b))

2.3dB

Freq.: 54.574 MHz
Polarization: Vertical
Detection: Quasi-Peak

Out of band Mode: Bluetooth LE Tx 2402MHz

emission ANSI FCC 15.1009, Conducted Freg.: 54.573 MHz _
& C63.10:2009 15.247 (d) & / N/A Polanz_atlon: Ve!rtlcal Complied
Restricted o 15.209 Radiated Detection: Quasi-Peak

band edges Mode: Bluetooth LE Tx 2440 MHz

Freq.: 54.569 MHz

Polarization: Vertical

Detection: Quasi-Peak

Mode: Bluetooth LE Tx 2480 MHz

ANSI
C63.10:2009

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

*1) These tests were also referred to KDB 558074 v03 r02 (FCC), "Guidance for Performing Compliance Measurements on
Digital Transmission Systems (DTS) Operating Under §15.247".

*The test procedures and specifications in this report have not changed in FCC Part 15 Subpart C for Digital Transmission
Systems. Therefore, the test data obtained are still adequate to demonstrate compliance with current applicable FCC
regulation.

Power density FCC 15.247 (e) | Conducted N/A * See data Complied

3.3 Addition to standard

Item Test Procedure Specification Remarks Worst Margin Results
Occupied .
Bandwidth gls\lss IG(;g%l: 2009, - Conducted |- -
(99%) '
Note: UL Japan’s Work Procedures No. 13-EM-W0420 and 13-EM-W0422

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

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

Item Frequency range No.4/5/6/8 SR™ )
g’gd;,’,g‘ii‘ifg“;;i,‘;ﬁ,SN 150kHz-30MHz 3.4dB
i T No.1 SAC™/SR™ No.2 SAC/SR No.3 SAC/SR
(%) () (¥)
Radiated emission 9kHz-30MHz 3.7dB 3.5dB 3.5dB
(Measurement distance: 3m) 30MHz-300MHz 49dB 49dB 4.7 dB
300MHz-1GHz 5.0 dB 5.0dB 4.8dB
1GHz-15GHz 49dB 49dB 49dB
Radiated emission 15GHz-18GHz 5.7dB 5.7dB 5.7dB
(Measurement distance: 1m) 18GHz-40GHz 45dB 4.3dB 4.3dB

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

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

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

Antenna port conducted test

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

Spurious emission (Conducted) measurement (below 1GHz) uncertainty for this test was: (£) 1.5dB

Spurious emission (Conducted), Power Density Measurement (1G-3GHz) uncertainty for this test was: () 1.7dB
Bandwidth Measurement uncertainty for this test was: (£) 0.66%
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3.5

UL Japan, Inc. Shonan EMC Lab.

Test location

1-22-3, Megumigaoka, Hiratsuka-shi, Kanagawa-ken 259-1220 JAPAN
Telephone number :
Facsimile number

+81 463 50 6400
+81 463 50 6401

JAB Accreditation No. RTL02610
IC . Size of reference Maximum
. . Width x Depth x | ground plane (m) /
Registration . . measurement
No. Height (m) horlzont_al distance
conducting plane

[ ] No.1 Semi-anechoic chamber | 2973D-1 206 x11.3x7.65 | 20.6 x 11.3 10m

] No.2 Semi-anechoic chamber | 2973D-2 206 x11.3x7.65 | 20.6 x 11.3 10m

Xl No.3 Semi-anechoic chamber | 2973D-3 12.7x7.7x5.35 | 12.7x7.7 5m

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

[ ] No.1 Shielded room - 6.8x4.1x2.7 6.8 x 4.1 -

[] No.2 Shielded room - 6.8x4.1x2.7 6.8 x 4.1 -

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

[ ] No.4 Shielded room - A44X47Xx27 44x4.7 -

[ ] No.5 Shielded room - 7.8x6.4%x2.7 7.8x6.4 -

X] No.6 Shielded room - 7.8x6.4%x2.7 7.8x6.4 -

[ INo.7 Shielded room - 276x3.76x2.4 | 2.76x3.76 -

[ INo.8 Shielded room - 3.45x5.5x 2.4 3.45x5.5 -

[ INo.1 Measurement room - 255x4.1x25 255x4.1 -

3.6

Refer to APPENDIX 1 to 3.

Test setup, Test data & Test instruments
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SECTION 4: Operation of E.U.T. during testing

4.1  Operating mode

Test item Mode Tested frequency Worst data
mode *2)
All item Bluetooth LE 2402MHz, 2440MHz, PN9
2480MHz

*1) Transmitting duty was 100% on all tests.

*2) Software for testing : WiFi Control Application Ver.3.0,
EUT has the power settings by the software as follows;
Device driver: cebal2_x64.sys driver Ver.2.50.0.1
Test software : SmartRF Studio 7 Ver.1.16.1

Power settings: 40Bm
*This setting of software is the worst case.
*This setting of software is different from power value of the specification.
It is the maximum power value of the specification when the software setting is 4dBm.
*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.

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

A: EUT

AC120V/ 60Hz )
Single-phase without PE B : Ferrite Core

with Cradle

A: EUT

10

-—

AC120V/ 60Hz 11
Single-phase without PE

AC120V/ 60Hz
Single-phase without PE

*The EUT is operable in stand-alone (battery-power), but the test has been carried out with the above Configuration which is
the worst case.

* Test data was taken under worse case conditions.

* In the case of test with cradle, Conducted emission tests were tested with Cable 11 since G supplied power.
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Shonan EMC Lab.

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

Facsimile : +81 463 50 6401



Test report No. :

10603536S-B

Page : 100f 39
FCCID : 2ADVJIMTDO04125N9
Issued date : January 22, 2015
Description of EUT and support equipment
No. [ltem Model number Serial number Manufacturer Remarks
A |ID NODE MTD-04125N9 *1) TKR -
CORPORATION
B |Laptop PC PC-VK27TMBZNG 39002731A NEC -
C |AC Adaptor PA-1650-37N 3707913LE NEC -
D |CC Debugger CC2540DK-MINI TEXAS -
i INSTRUMENT
E [JIG - TKR -
i CORPORATION
F  [Multi Cradle MTD-04238MC9 D-005 TKR -
CORPORATION
G |AC Adaptor ATS050-A190 No.10 TECH -

*1) No.03: used for Radiated emission and Conducted emission tests., N0.02: used for Antenna terminal tests.

List of cables used
No.|Cable Name Length (m) Shield Remark
Cable Connector

1 |USB 1.2 Shielded Shielded -

2 |USB 15 Shielded Shielded -

3 |Signal 0.1 Unshielded Unshielded -

4 |Signal 0.25 Shielded Shielded -

5 |DC 1.75 Unshielded Unshielded attached standard ferrite
core.

6 |AC 1.2 Unshielded Unshielded -

7 |USB 0.5 Shielded Shielded -

8 |USB 0.5 Shielded Shielded -

9 |USB 0.5 Shielded Shielded -

10 [DC 15 Unshielded Unshielded attached standard ferrite
core.

11 |AC 1.2 Unshielded Unshielded -

UL Japan, Inc.
Shonan EMC Lab.
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SECTION 5: Conducted emission

5.1 Operating environment

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

5.2  Test configuration

EUT was placed on a platform of nominal size, 1m by 1.5m, raised 0.8m above the conducting ground plane.

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

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

Each EUT current-carrying power lead, except the ground (safety) lead, was individually connected through a LISN to
the input power source. All unused 50o0hm connectors of the LISN were resistively terminated in 50ohm when not
connected to the measuring equipment.

Photographs of the set up are shown in APPENDIX 3.

5.3  Test conditions

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

5.4  Test procedure

The AC Mains Terminal Continuous disturbance Voltage had been measured with the EUT via Host PC or Cradle
within a Shielded room. The EUT via Host PC or Cradle were connected to a Line Impedance Stabilization Network
(LISN).

An overview sweep with peak detection has been performed.

The measurements had been performed with a quasi-peak detector and if required, a CISPR average detector.

The conducted emission measurements were made with the following detection of the test receiver.

Detection Type Quasi-Peak/ CISPR Average
IF Bandwidth : 9kHz

55 Results

Summary of the test results : Pass

Refer to APPENDIX 1
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SECTION 6: 6dB bandwidth & Occupied bandwidth (99%o)

Test procedure

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

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

Summary of the test results: Pass
Refer to APPENDIX 1

SECTION 7: Maximum peak output power

Test procedure

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

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

Detection type: Peak / Average *1)

Summary of the test results: Pass
Refer to APPENDIX 1

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

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

Test procedure

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

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

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

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

Summary of the test results: Pass
Refer to APPENDIX 1

SECTION 9: Peak power density

Test procedure

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

The test was measured based on Method 10.2 PKPSD of KDB 558074 “Guidance for Performing Compliance
Measurements on Digital Transmission Systems (DTS) Operating Under 8§15.247”.

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

10.1 Operating environment

Test place
Temperature :
Humidity

See test data (APPENDIX 1)
See test data (APPENDIX 1)
See test data (APPENDIX 1)

10.2 Test configuration

EUT was placed on a polystyrene platform of nominal size, 0.5m by 1.0m, raised 0.8m above the conducting ground
plane. Photographs of the set up are shown in APPENDIX 3.

10.3 Test conditions

Frequency range
EUT position

30MHz to 25GHz
Table top

10.4 Test procedure

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

The radiated emission measurements were made with the following detection.

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

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

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

Refer to APPENDIX 3

Combinations of the worst case

Frequency | Carrier Spurious
Antenna *2) Below 1GHz 1-15GHz 15-18GHz 15-25GHz
polarization
Horizontal X X Y Y Y
Vertical Y with Cradle Z Z Z

*2) with spurious emissions near carrier frequency.
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Figure 1. Antenna angle

10.5 Band edge

Band edge level at 2390MHz and 2483.5MHzis below the limits of FCC 15.209 and band edge level at 2400MHz is
below the 20dBc. Refer to the data.
10.6 Results

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

Refer to APPENDIX 1
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APPENDIX 1: Data of Radio tests
DATA OF CONDUCTED EMISSION TEST

UL Japan, Inc. Shonan EMC Lab. No.6 Shielded Room
Date : 2014/12/19

Company . TKR CORPORATION Mode . Bluetooth LE Tx 2402MHz
Kind of EUT . ID NODE Order No. . 10603536S

Model No. . MTD-04125N9 Power . AC 120V / 60Hz

Serial No. : No.03 Temp./Humi. . 24deg.C. /7 35%RH
Remarks . with PC

Limitl : FCC 15C(15.207) QP
Limit2 : FCC 15C(15.207) AV Engineer . Tomochika Sato
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30

=

20

10

2 3 5 7 1 2 3 5 7 10 20

15 Frequency [MHZz]

30

Calculation:Result[dBuV]=Reading[dBuV]+C.Fac(LISN+Cable+ATT) [dB]
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01568
Text Box
APPENDIX 1:  Data of Radio tests


Test report No.: 10603536S-B

DATA OF CONDUCTED EMISSION TEST

Company . TKR CORPORATION
Kind of EUT . ID NODE

Model No. . MTD-04125N9
Serial No. . No.03

Remarks . with PC

Limitl : FCC 15C(15.207) QP
Limit2 : FCC 15C(15.207) AV

90

UL Japan, Inc. Shonan EMC Lab. No.6 Shielded Room
Date : 2014/12/19

Mode . Bluetooth LE Tx 2440MHz
Order No. . 10603536S

Power . AC 120V / 60Hz
Temp./Humi. . 24deg.C. /7 35%RH

Engineer . Tomochika Sato

80

—— Limit1(QP)

~  Limit2(AV)

70

60

50

40

RFI Voltage [dBuV]
I
|

30

20

10

15

1 2

Frequency [MHz]

3 5 7 10 20
30

90

80

— Limit1(QP)

70

~  Limit2(AV)

—o— L1

60

50

40

'WWN

RFI Voltage [dBuV]
I
|

30

Al
i
I
Wy

=
—
=
=
=

h 'ﬂ'*NW»W‘WM

20

10

15

1 2

Frequency [MHZz]

3 5 7 10 20
30

Calculation:Result[dBuV]=Reading[dBuV]+C.Fac(LISN+Cable+ATT) [dB]
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Test report No.: 10603536S-B

DATA OF CONDUCTED EMISSION TEST

. TKR CORPORATION
. ID NODE

. MTD-04125N9

. No.03

. with PC

Company
Kind of EUT
Model No.
Serial No.
Remarks

Limitl : FCC 15C(15.207) QP
Limit2 : FCC 15C(15.207) AV

90

UL Japan, Inc. Shonan EMC Lab. No.6 Shielded Room
Date : 2014/12/19

. Bluetooth LE Tx 2480MHz
. 10603536S

. AC 120V / 60Hz

. 24deg.C. /7 35%RH

Mode

Order No.
Power
Temp./Humi.

Engineer . Tomochika Sato

80

—— Limit1(QP)

~  Limit2(AV)

70

60

50

40

RFI Voltage [dBuV]

30

20

10

15

2 3
Frequency [MHz]

10 20

30

90

80

— Limit1(QP)

70

~  Limit2(AV)

—o— L1

60

50 -

40

=
L

RFI Voltage [dBuV]

30

\ \
“’i"?'*‘a%"“'w‘xr«»\WﬁM‘J ‘

20 CHETUA

10

T

15

2 3
Frequency [MHZz]

10 20

30

Calculation:Result[dBuV]=Reading[dBuV]+C.Fac(LISN+Cable+ATT) [dB]
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Test report No.: 10603536S-B

DATA OF CONDUCTED EMISSION TEST

UL Japan, Inc. Shonan EMC Lab. No.6 Shielded Room

Date : 2014/12/19

Company . TKR CORPORATION Mode . Bluetooth LE Tx 2480MHz
Kind of EUT : ID NODE Order No. : 10603536S
Model No. . MTD-04125N9 Power . AC 120V / 60Hz
Serial No. : No.0O3 Temp./Humi. . 24deg.C. /7 35%RH
Remarks . with PC
Limitl : FCC 15C(15.207) QP
Limit2 : FCC 15C(15.207) AV Engineer . Tomochika Sato
=20 . Limit1(QP)
80 — — — Limit2(AVY)
70
N(PK)
%! 60 N(QP/AV)
g — L1(PK)
:‘ 50 |- L1(QP/AV)
% ‘\"“ [ 71T 7 7 = - T
= 40
=) W
> b Lt W*W\”f*Wfr«»\ww
L 30 Ay Gl et : ,
= wld 'W‘lmyw g \wm
20 ‘ ‘\aﬁ,’\‘}.‘\r}wm‘ﬁf’ "
10
0
2 3 5 7 1 2 3 5 7 10 20
15 Frequency [MHz] £
Reading Results Limit Margin
No Frea. <QP> <AvV> CFac <QP> <AvV> <QP> <AvV> <QP> <AvV> Phase | Comment
[MHz1 [dBuvl | rdBuvl | TdB1 | rdBuvl | [dBuvl | [dBuvl | [dBuvl | [dB1 [dB1
1 0.15060 30.7 12.1 12.6 65.9 559 226 312 N
2 0.19320 255 9.2 12.6 63.8 538 257 320 N
3 0.23600 185 4.3 12.6 62.2 52.2 31.1 353 N
4 0.53650 19.8 13.2 12.6 56.0 46.0 23.6 20.2 N
5 1.99700 11.4 6.2 12.7 56.0 46.0 319 27.1 N
6 19.55660 17.2 10.9 13.6 60.0 50.0 29.2 255 N
7 0.15310 313 11.0 12.6 65.8 558 219 322 L1
8 0.18900 245 72 12.6 64.0 54.0 26.9 34.2 L1
9 0.23590 194 4.2 12.6 62.2 52.2 30.2 354 L1
10 0.53480 19.6 125 12.6 56.0 46.0 238 209 L1
11 2.00320 9.3 4.2 12.7 56.0 46.0 34.0 29.1 L1
12 19.57340 185 12.8 13.6 60.0 50.0 279 236 L1

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

LISN:SLS-02
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DATA OF

Test report No.: 10603536S-B

CONDUCTED EMISSION TEST

. TKR CORPORATION
. ID NODE

. MTD-04125N9

. No.03

. with Cradle:

Company
Kind of EUT
Model No.
Serial No.
Remarks

Limitl : FCC 15C(15.207) QP
Limit2 : FCC 15C(15.207) AV

90

UL Japan, Inc. Shonan EMC Lab. No.6 Shielded Room
Date : 2014/12/19

. Bluetooth LE Tx 2402MHz
. 10603536S

. AC 120V / 60Hz

. 24deg.C. /7 35%RH

Mode

Order No.
Power
Temp./Humi.

Engineer . Tomochika Sato

80

—— Limit1(QP)

~  Limit2(AV)

70

60

50

40

RFI Voltage [dBuV]

30

20

10

15

2 3
Frequency [MHz]

10 20

30

90

80

— Limit1(QP)

70

~  Limit2(AV)

—o— L1

60

50

40

RFI Voltage [dBuV]

I \\\ﬂ\w\

~\f>‘«\"r‘l"'//”"“i‘£;T‘WWWI“”M‘ ol I |

==

20

10

15

2 3
Frequency [MHZz]

10 20

30

Calculation:Result[dBuV]=Reading[dBuV]+C.Fac(LISN+Cable+ATT) [dB]
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Test report No.: 10603536S-B

DATA OF CONDUCTED EMISSION TEST

UL Japan, Inc. Shonan EMC Lab. No.6 Shielded Room

Company
Kind of EUT
Model No.
Serial No.
Remarks

. TKR CORPORATION
. ID NODE

. MTD-04125N9

. No.03

. with Cradle(

Limitl : FCC 15C(15.207) QP
Limit2 : FCC 15C(15.207) AV

90

Mode
Order No.
Power

Temp./Humi.

Engineer

Date : 2014/12/19

. Bluetooth LE Tx 2440MHz
. 10603536S

. AC 120V / 60Hz

. 24deg.C. /7 35%RH

. Tomochika Sato

80

—— Limit1(QP)

~  Limit2(AV)

70

60

50

40

RFI Voltage [dBuV]

30

20

10

15

1 2 3 5
Frequency [MHz]

10 20
30

90

80

— Limit1(QP)

70

~  Limit2(AV)

—o— L1

60

50 |

40

RFI Voltage [dBuV]

20

10

w l\ an‘w ’W
&

15

1 2 3 5
Frequency [MHZz]

Calculation:Result[dBuV]=Reading[dBuV]+C.Fac(LISN+Cable+ATT) [dB]
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Test report No.: 10603536S-B

DATA OF CONDUCTED EMISSION TEST

UL Japan, Inc. Shonan EMC Lab. No.6 Shielded Room

Company
Kind of EUT
Model No.
Serial No.
Remarks

. TKR CORPORATION
. ID NODE

. MTD-04125N9

. No.03

. with Cradle:

Limitl : FCC 15C(15.207) QP
Limit2 : FCC 15C(15.207) AV

90

Mode

Order No.
Power
Temp./Humi.

Engineer

Date : 2014/12/19

. Bluetooth LE Tx 2480MHz
. 10603536S

. AC 120V / 60Hz

. 24deg.C. /7 35%RH

. Tomochika Sato

80

—— Limit1(QP)

~  Limit2(AV)

70

60

50

40

RFI Voltage [dBuV]

30

20

10

15

1 2 3 5
Frequency [MHz]

10 20
30

90

80

— Limit1(QP)

70

~  Limit2(AV)

—o— L1

60

50

40 -+

RFI Voltage [dBuV]

30

\f'“ww’r“M\"WW’M‘M’M | M

1

20

10

15

1 2 3 5
Frequency [MHZz]

Calculation:Result[dBuV]=Reading[dBuV]+C.Fac(LISN+Cable+ATT) [dB]
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Company
Kind of EUT
Model No.
Serial No.
Remarks

Limitl : FCC 15C(15.207) QP
Limit2 : FCC 15C(15.207) AV

Test report No.: 10603536S-B

DATA OF CONDUCTED EMISSION TEST

. TKR CORPORATION
. ID NODE
. MTD-04125N9
. No.03
. with Cradles

Mode

Order No.

Powe

r

UL Japan, Inc. Shonan EMC Lab. No.6 Shielded Room

Temp./Humi.

Engin

eer

Date : 2014/12/19

. Bluetooth LE Tx 2480MHz
. 10603536S

. AC 120V / 60Hz

. 24deg.C. /7 35%RH

. Tomochika Sato

90 -
— Limit2(QP)
80 ~ — — Limit2(AV)
70
N(PK)
= N(QPZAV)
> 60
Q — L1(PK)
:‘ 50 L1(QP/AV)
% \ ) It -
£ 40
L 30 ‘ i | m{ N L O _
o ‘ \‘”{ i Wik T m “”"y‘l"“,‘“r"‘r}'M‘WM{' '
|
20 y
10
0
2 3 g 1 2 3 5 7 10 20
A5 30
Frequency [MHz]
F Reading CF Results Limit Margin
No req. <0P> <AV> -Fac <QP> <AV> <QP> <AV> <QP> <AV> Phase | Comment
[MHZz] [dBuVv1 [dBuv1l [dB1 [dBuv1 | [dBuvl | [dBuVl | [dBuVl [dB1 [dB1
1 0.15030 242 11.8 12.6 65.9 559 291 315 N
2 0.18160 28.9 20.2 125 644 544 23.0 217 N
3 0.21620 26.1 18.6 12.6 62.9 529 24.2 217 N
4 0.53720 245 185 125 56.0 46.0 19.0 15.0 N
5 0.63810 29.7 25.0 12.6 56.0 46.0 13.7 84 N
6 0.79590 17.2 82 12.6 56.0 46.0 26.2 252 N
7 0.15010 259 14.3 12.6 65.9 55.9 274 29.0 L1
8 0.18040 30.9 234 125 644 544 210 185 L1
9 0.21570 26.9 205 12.6 629 529 234 19.8 L1
10 0.53280 245 17.6 125 56.0 46.0 19.0 15.9 L1
11 0.64360 275 233 12.6 56.0 46.0 159 10.1 L1
12 0.79180 145 8.5 12.6 56.0 46.0 28.9 249 L1

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

LISN:SLS-01
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Test report No.: 10603536S-B

-6dB Bandwidth

Test place UL Japan, Inc. Shonan EMC Lab. No.3 Shielded Room
Date December 18, 2014
Temperature / Humidity 23deg.C , 38%RH
Engineer Makoto Hosaka
Mode Tx, Bluetooth LE, PN9
Freq. -6dB Bandwidth Limit
[MHz] [MHz] [MHz]
2402.0000 0.703 >0.500
2440.0000 0.717 >0.500
2480.0000 0.711 >0.500

Tx, 2402MHz

Tx, 2440MHz

1 Agilant RL 1 Agilant RL
Rof 1687 dBul! sAtten 19 B Rof 187 dBpl! sAtten 19 B
sPeak sPeak
Log T Log ]
18 | =3 18 = X
dBs | < dBs ¢ &
! LN e T i
=" W

Lafv T Lafv
H1 358 H1 358
Center 2402 BEQ GHz Span 18 HHz Centar 240 848 GHz Span 18 HHz
sRes BH 108 kiz WEH 368 kHz Sweep 1.84 ms (1201 prs) sRes BH 108 kiz WEH 368 kHz Sweep 1.84 ms (1201 prs)
Occupied Bandwidth Occ BH % Pwr 9900 % Occupied Bandwidth Occ BH % Pwr 9900 %

1.2281 MHz xdB 500 B 11594 MHz W dB 600 db
Transmit Freq Error 39374 kHz Transmit Freq Error 25929 kHz
% dB Bandwidth TREEYS kHz % dB Bandwidth 717.282 kHz

Tx, 2480MHz
1 Agilant RL
Rof 1687 dBul! sAtten 19 B
*Peak
Log )
i * =
B/ ° °
_— 1
y A
Lafv T
2458 AHD GHz Span 18 HHz
108 kHz WEH 368 kHz Sweep 1.84 ms (1201 prs)

Occupied Bandwidth
1.8917 MHz

19,287 kHz
F11.435 kHz

Transmit Freq Error
» dB Bandwidth

Occ BH % Pwr
® dB

Ja.80 ¥
6.0 dB

UL Japan, Inc.
Shonan EMC Lab.

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

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

Telephone
Facsimile
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Test report No.: 10603536S-B

Test place
Date

Maximum Peak Conducted Output Power

(PKPM1)

UL Japan, Inc. Shonan EMC Lab.
December 18, 2014

No.3 Shielded Room

Temperature / Humidity 23deg.C , 38%RH
Engineer Makoto Hosaka
Mode Tx, Bluetooth LE, PN9,
(* P/IM: Power Meter with power sensor)
Ch Freq. P/M (Peak)| Cable Atten. Result Limit Margin
Reading Loss Loss
[MHZz] [dBm] [dB] [dB] [dBm] [mW] [dBm] [mW] [dB]
Low 2402.0 -10.67 0.77 9.90 0.00 1.00 30.00 1000 30.00
Mid 2440.0 -10.63 0.78 9.90 0.05 1.01 30.00 1000 29.95
High 2480.0 -10.43 0.79 9.90 0.26 1.06 30.00 1000 29.74

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

UL Japan, Inc.

Shonan EMC Lab.

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

Telephone
Facsimile
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Test report No.: 10603536S-B

(Reference) Maximum Conducted Output Power

(AVGPM)
Test place UL Japan, Inc. Shonan EMC Lab. No.3 Shielded Room
Date January 23, 2011
Temperature / Humidity 23deg.C , 45%RH
Engineer Makoto Hosaka
Mode Tx, Bluetooth LE, PN9,
(* P/IM: Power Meter with power sensor, AV: Average)
Ch Freq. P/M (AV) Cable Atten. Duty Result Limit Margin
Reading Loss Loss Factor
[MHz] [dBm] [dB] [dB] [dB] [dBm] [mW] [dBm] [mW] [dB]
Low 2402.0 -11.03 0.77 9.90 0.00 -0.36 0.92 30.00 1000 30.36
Mid 2440.0 -11.00 0.78 9.90 0.00 -0.32 0.93 30.00 1000 30.32
High 2480.0 -10.76 0.79 9.90 0.00 -0.07 0.98 30.00 1000 30.07

Sample Calculation:

Result = Reading + Cable Loss (including the cable(s) customer supplied) + Atten. Loss + Duty Factor
E.l.R.P = Result + Antenna Gain

UL Japan, Inc.

Shonan EMC Lab.

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

UL Japan, Inc. Shonan EMC Lab.

December 18, 2014
Temperature / Humidity 23deg.C

, 38%RH

No.3 Shielded Room

Test report No.: 10603536S-B

Engineer Makoto Hosaka
Tx, Bluetooth LE, PN9
% Agilent RL % Agilent RL
a Mkrl 168 ms
Ref @ dBm #Atten 10 dB -0.01 dB Ref @ dBm #Atten 10 dB
#Peak,f #Peak
Log Log
18 18
dB/ dB/
LaAy LaAy
51 s2 51 s
Center 2.440 068 GHz Span @ Hz H3 F§|
es BH 1 MHz #UBH 3 MHz Sweep 100.3 ms (3001 pts) AR
Marker  Traca Type % Axic fAnplitude £
1R @ Tine L 1153 dBu FTun
1s @ Tine 108 ne -8.81 dB
2R @ Tine Bs -11.52 dEn
28 @ Tine 188 ne -8.81 dB

Center 2,440 B
Res BH 1 MHz

B GHz

#VBH 3 MHz

Span @ Hz
Sween 100.3 ms (3001 prs)_

UL Japan, Inc.

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

Telephone
Facsimile

: +81 463 50 6400
: +81 463 50 6401
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Test place UL Japan, Inc. Shonan EMC Lab. No.3 Shielded Room
Date December 18, 2014

Temperature / Humidity 23deg.C , 38%RH

Engineer Makoto Hosaka

Test report No.: 10603536S-B

Spurious emission (Conducted)

Tx, Bluetooth LE, PN9

Tx, 2402MHz (below 30MHz)

9kHz - 150kHz

150kHz - 30MHz

sRes W 208 Hz K 628 Hz sRes W 18 kHz

= Agllant RL = Agllant RL

Rof 87 BV aHtten 28 JB Rof 97 BV aHtten 28 JB

*Paak *Paak

1 : : : 1

dB dB

] 1}

76 | | | | | | 76

dipl dEpV

Lafy | | | | | | LaAv

) T | 1 | | | | | | | ) T

e e
AR AR

£(F); l I~ 1 I | I | | | I EUF Phopdoionnd N I | | l | | |
= W | " £ s UL TR PP AN T R T i i

Fsk Myt adalidi L ud L i il | FTun it L AL TR DR TR L A e

: LT T AT / it Ll T N | | ! | ] I

o et |'I||ll“'1-l-|- id |]|| Fl"'"rj'h'\\‘*"‘VHI.r"il'ﬁl"r-..ﬂl.\’l-,\l!ql'llllr"' 1-“%',"’[‘]“ ot iy SHp

Srart 909 kHz Srart 158 kHz

SUEH 38 kHZ Swesp 2853

Carrier, 20dBc Limit

W Agllant RL

Mirl 2481 /52 5 Cliz
Rof 1687 dEpl aHtten 28 JB 45,65 dBpl
sFeak

Log 1
1 I T T [, S—

dB/

1]
LR O N !
dEwl [ ol

LaAv
) T
e
£if)

F5ak
SHp

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

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone 1 +81 463 50 6400
Facsimile : +81 463 50 6401
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Test report No.: 10603536S-B

Test place UL Japan, Inc. Shonan EMC Lab. No.3 Shielded Room
Date December 18, 2014
Temperature / Humidity 23deg.C , 38%RH
Engineer Makoto Hosaka
Spurious emission (Conducted)
Tx, Bluetooth LE, PN9
Tx, 2440MHz (below 30MHz)
9kHz - 150kHz 150kHz - 30MHz
¥ Aghent RL ¥ Aghent RL
Rof 57 dBuy Witten 20 dB Rof 97 dinl Witten 20 dB
sPeak sPeak
Log Log
10 10
dB/ dB/
ol ol
758 758
dEpY dBpy
LaRAy LaAw
52 iosg
VE L VE L
AR | | | | | | | AR | | | | | | | | |
F:((j;:‘k I"M«II“‘N" 1 ud ikl ar ! ::-ﬁ,:, R oA i A A e err ik o
FETO [ e f“‘"‘f.‘;‘.ﬁ'\‘uiﬂ,‘.’ 'Jf"'l'ﬂ‘d]‘"wl‘-'P-'-.ﬂ.'”’\’ilr'f"'"_li,,l_'-l‘."#‘:fhﬂ."lw!'.IIIJ-'.."\,vL_]r--iﬁ'-'l'.l,‘l.'.,-llM Swp | | | | | |
Srart SHR kHz Srart 158 kHz

sRes W 208 Hz

K 628 Hz

sRes W 18 kHz

SUEH 38 kHZ Swesp 2853

Carrier, 20dBc Limit

sPeak
Lng
1a
dB/

]
76
Lafy
b T
e
AR
£0f);
F25ik
Swp

¥ Agllent

Rof 1687 dEpl

RL
Mirl 2448 257 5 Gliz
aHtten 28 JB 95.54 dEuy

fi.
dBpl)

1

Conter 2448 B9 8 GHz
®Res BH 180 kHz

Span 3 HHz
W 308 kHz Sweap LA ms (1291 prs)

UL Japan, Inc.
Shonan EMC Lab.

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

Telephone
Facsimile

1 +81 463 50 6400
1 +81 463 50 6401
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Test place
Date
Temperature / Humidity 23deg.C , 38%RH

UL Japan, Inc. Shonan EMC Lab. No.3 Shielded Room

December 18, 2014

Test report No

.2 10603536S-B

Engineer Makoto Hosaka
Spurious emission (Conducted)
Tx, Bluetooth LE, PN9
Tx, 2480MHz (below 30MHz)
9kHz - 150kHz 150kHz - 30MHz
¥ Aglant RL ¥ Aglent RL
Rof 57 diul Viitten 20 6B Rof 97 diuy Viitten 20 6B
*Peak sPeak
Log Log
10 10
dB/ dB/
ol ol
Th.1 Th.1
dEw dEp
LaRAy LaAw
s1 52 s1 52
VE L VE L
ARl | | | | | | | | | g | | | | | | | | |
£(E): AL e— . sk L, ,
Fsak Rl st v i 1 ) : | e Liro g FTun it kil e i b B o e gt A A
i e j\“"a‘,‘a"“fr-ffl"‘f!wﬁlf."h\‘ﬂyllﬂlﬂ‘l'lh\m';-l-.-’\_JI}N'J"'|1—.|*h|l_r{|||'|.'i|ﬂ'.l.fp'|-,l_lp'ﬂl(l|.‘r|.ll / Sup [ i ‘ [ [ [
Start 900 KMz Start 150 ¥z BT
sHes [IW 290 Hz sUEH B2A Hz ®Hes [3W 18 kHz sUEW 38 kHz Swesn 2053

Carrier, 20dBc Limit

Rof 19
*Paak
Log

1
dB

1]
Th.1
dEpl!

V3 kI

£if)
F5ak
SHp

¥ Agllent

7 dBpl!

RL
Mirl 24808 25/ 5 Gliz
aHtten 28 JB 9613 dEuy

Lafw |

N

e

Conter 2450 B9 8@ GHz
®Res BH 180 kHz

Span 3 HHz
W 308 kHz Sweap LA ms (1291 prs)

UL Japan, Inc.
Shonan EMC Lab.

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

Telepho

Facsimile

1 +81 463 50 6401
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Test report No.: 10603536S-B

Maximum Power Spectral Density

(PKPSD)
Test place UL Japan, Inc. Shonan EMC Lab. No.3 Shielded Room
Date December 18, 2014

Temperature / Humidity

23deg.C , 38%RH

Engineer Makoto Hosaka
Mode Tx, Bluetooth LE, PN9
Ch. Freq. Freq. Reading | Cable Atten. Result Limit Margin
Reading Loss
[MHZ] [MHZ] [dBm] [dB] [dB] [dBm] [dBm] [dB]
2402.0000 2402.11 -23.02 0.77 9.90 -12.35 8.00 20.35
2440.0000 2440.11 -22.86 0.78 9.90 -12.18 8.00 20.18
2480.0000 2480.11 -22.61 0.79 9.90 -11.92 8.00 19.92

Sample Calculation:

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

Tx, 2402MHz

Tx, 2440MHz

1 Agilant RL 1 Agilant RL
Mhrl 2482 186 7 GHz Mirl 2448 186 7 GHz
Rof =18 JBm sAtten 19 B 23.82 dBm Rof =18 JBm sAtten 19 B 2296 dBm
*Peak *Peak
Log . Log .
18 @ 18 @ |
dBs Ryl At dBs Ll f ek 2
! i AR, b el T UL L
L T ' LA 4
ot Py | '{"".“'
A i '..
— adl I I'.JJ' - 1 '1‘;’
Al 5 a b | " By
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Test place
Date

Temperature / Humidity 23deg.C

UL Japan, Inc. Shonan EMC Lab.
December 18, 2014
, 38%RH

No.3 Shielded Room

Test report No.: 10603536S-B

Engineer Makoto Hosaka
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Test report No.: 10603536S-B

Radiated Emission

UL Japan, Inc. Shonan EMC Lab.

Test place No.3 Semi Anechoic Chamber

Date December 16, 2014 December 18, 2014

Temperature/ Humidity 22 deg.C, 31 %RH 22 deg.C, 31 %RH

Engineer Makoto Hosaka

Mode TX, 2402 MHz

Bluetooth LE
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector Reading Ant.Fac. Loss Gan Result Limit Margin Height Angle [Remark
[MHZ] [dBuV] [dB/m] [dB] [dB] [dBuv/m] | [dBuV/m] [dB] [em] [deg]

Hori. 64.611 [QP 50.7 7.1 6.4 32.2 32.0 40.0 8.0 304 183
Hori. 2390.000 |PK 46.5 26.4 13.6 411 45.4 73.9 28.5 100 283
Hori. 4804.000 |PK 51.9 30.6 55 39.8 48.2 73.9 25.7 100 216
Hori. 7206.000 |PK 46.6 36.6 6.9 40.2 49.9 73.9 24.0 100 0
Hori. 9608.000 |PK 45.8 38.5 7.9 40.1 52.1 73.9 21.8 100 0
Hori. 12010.000 |PK 46.1 39.5 8.9 39.6 54.9 73.9 19.0 100 0
Hori. 2390.000 |AV 37.0 26.4 13.6 41.1 35.9 53.9 18.0 100 283
Hori. 4804.000 |AV 48.4 30.6 55 39.8 4.7 53.9 9.2 100 216
Hori. 7206.000 |AV 36.9 36.6 6.9 40.2 40.2 53.9 13.7 100 0
Hori. 9608.000 |AV 36.7 38.5 7.9 40.1 43.0 53.9 10.9 100 0
Hori. 12010.000 |AV 37.2 39.5 8.9 39.6 46.0 53.9 7.9 100 0
Vert. 52.595 |QP 51.1 9.8 6.7 32.2 35.4 40.0 4.6 100 143
Vert. 54.574 |QP 53.9 9.3 6.7 32.2 37.7 40.0 23 100 139
Vert. 64.813 |QP 53.9 7.0 6.4 32.2 35.1 40.0 4.9 100 107
Vert. 2390.000 |PK 45.8 26.4 13.6 41.1 4.7 73.9 29.2 100 260
Vert. 4804.000 |PK 51.9 30.6 55 39.8 48.2 73.9 25.7 100 195
Vert. 7206.000 |PK 45.6 36.6 6.9 40.2 48.9 73.9 25.0 100 0
Vert. 9608.000 |PK 46.1 38.5 7.9 40.1 52.4 73.9 215 100 0
Vert. 12010.000 |PK 46.1 39.5 8.9 39.6 54.9 73.9 19.0 100 0
Vert. 2390.000 |AV 36.5 26.4 13.6 41.1 35.4 53.9 18.5 100 260
Vert. 4804.000 |AV 47.6 30.6 55 39.8 439 53.9 10.0 100 195
Vert. 7206.000 |AV 36.6 36.6 6.9 40.2 39.9 53.9 14.0 100 0
Vert. 9608.000 |AV 36.5 38.5 7.9 40.1 42.8 53.9 111 100 0
Vert. 12010.000 |AV 37.4 39.5 8.9 39.6 46.2 53.9 7.7 100 0

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

Digance factor : 15GHz -40GHz : 20log(3.0nY1.0m)= 9.5dB

20dBc Data Sheet (RBW 100kHz, VBW 300kH2z)
Polarity Frequency Detector Reading Ant.Fac. Loss Gan Result Limit Margin  |Remark
[MHZ] [dBuV] [dB/m] [dB] [dB] [dBuv/m] | [dBuV/m] [dB]

Hori. 2402.000 |PK 91.3 264 13.6 411 90.2 - -
Hori. 2399.274 |PK 61.6 264 13.6 411 60.5 70.2 9.7
Hori. 2400.000 |PK 57.4 264 13.6 411 56.3 70.2 13.9
Vert. 2402.000 |PK 90.6 264 13.6 411 89.5 - -
Vert. 2399.274 |PK 60.8 264 13.6 411 59.7 69.5 9.8
Vert. 2400.000 |PK 57.0 26.4 13.6 41.1 55.9 69.5 13.6

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

Digtance factor : 15GHz -40GHz : 20log(3.0nV1.0m)= 9.5dB

UL Japan, Inc.
Shonan EMC Lab.

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

Telephone
Facsimile
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Test report No.: 10603536S-B

Radiated Emission

UL Japan, Inc. Shonan EMC Lab.

Test place No.3 Semi Anechoic Chamber

Date December 16, 2014 December 18, 2014

Temperature/ Humidity 22 deg.C, 31 %RH 22 deg.C, 31 %RH

Engineer Makoto Hosaka

Mode TX, 2440 MHz

Bluetooth LE
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector Reading Ant.Fac. Loss Gan Result Limit Margin Height Angle [Remark
[MHZ] [dBuV] [dB/m] [dB] [dB] [dBuv/m] | [dBuV/m] [dB] [em] [deg]

Hori. 63.540 [QP 50.3 7.2 6.4 32.2 317 40.0 8.3 314 182
Hori. 4880.000 |PK 52.0 309 55 39.7 48.7 73.9 25.2 100 216
Hori. 7320.000 |PK 45.3 36.8 6.8 40.3 48.6 73.9 25.3 100 0
Hori. 9760.000 |PK 46.0 38.6 8.0 40.0 52.6 73.9 21.3 100 0
Hori. 12200.000 |PK 45.7 394 9.0 39.8 54.3 73.9 19.6 100 0
Hori. 4880.000 |AV 49.0 309 55 39.7 45.7 53.9 8.2 100 216
Hori. 7320.000 |AV 36.5 36.8 6.8 40.3 39.8 53.9 141 100 0
Hori. 9760.000 |AV 36.4 38.6 8.0 40.0 43.0 53.9 10.9 100 0
Hori. 12200.000 |AV 36.2 39.4 9.0 39.8 44.8 53.9 9.1 100 0
Vert. 52.605 |QP 51.5 9.8 6.7 32.2 35.8 40.0 4.2 100 150
Vert. 54.573 |QP 53.9 9.3 6.7 32.2 37.7 40.0 23 100 129
Vert. 64.509 |QP 53.9 7.1 6.4 32.2 35.2 40.0 4.8 100 133
Vert. 4880.000 |PK 51.8 309 55 39.7 48.5 73.9 254 100 110
Vert. 7320.000 |PK 45.2 36.8 6.8 40.3 48.5 73.9 254 100 0
Vert. 9760.000 |PK 449 38.6 8.0 40.0 51.5 73.9 22.4 100 0
Vert. 12200.000 |PK 45.1 394 9.0 39.8 53.7 73.9 20.2 100 0
Vert. 4880.000 |AV 48.7 309 55 39.7 45.4 53.9 8.5 100 110
Vert. 7320.000 |AV 36.6 36.8 6.8 40.3 39.9 53.9 14.0 100 0
Vert. 9760.000 |AV 36.0 38.6 8.0 40.0 42.6 53.9 11.3 100 0
Vert. 12200.000 |AV 36.3 39.4 9.0 39.8 44.9 53.9 9.0 100 0

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

Digance factor : 15GHz -40GHz : 20log(3.0nY1.0m)= 9.5dB

UL Japan, Inc.
Shonan EMC Lab.

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

Telephone
Facsimile
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Test report No.: 10603536S-B

Radiated Emission

UL Japan, Inc. Shonan EMC Lab.

Test place No.3 Semi Anechoic Chamber

Date December 16, 2014 December 18, 2014

Temperature/ Humidity 22 deg.C, 31 %RH 22 deg.C, 31 %RH

Engineer Makoto Hosaka

Mode TX, 2480 MHz

Bluetooth LE
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector Reading Ant.Fac. Loss Gan Result Limit Margin Height Angle [Remark
[MHZ] [dBuV] [dB/m] [dB] [dB] [dBuv/m] | [dBuV/m] [dB] [em] [deg]

Hori. 64.627 |QP 50.3 7.1 6.4 32.2 316 40.0 84 326 182
Hori. 2483.500 |PK 49.2 26.6 13.6 411 48.3 73.9 25.6 100 45
Hori. 4960.000 |PK 52.5 31.2 5.6 39.6 49.7 73.9 24.2 100 197
Hori. 7440.000 |PK 45.7 37.0 6.8 40.4 49.1 73.9 24.8 100 0
Hori. 9920.000 |PK 4.7 38.6 8.1 39.9 51.5 73.9 22.4 100 0
Hori. 12400.000 |PK 44.3 39.3 9.0 40.0 52.6 73.9 21.3 100 0
Hori. 2483.500 |AV 44.2 26.6 13.6 41.1 43.3 53.9 10.6 100 45
Hori. 4960.000 |AV 49.3 31.2 5.6 39.6 46.5 53.9 74 100 197
Hori. 7440.000 |AV 36.7 37.0 6.8 40.4 40.1 53.9 13.8 100 0
Hori. 9920.000 |AV 35.6 38.6 8.1 39.9 42.4 53.9 115 100 0
Hori. 12400.000 |AV 35.3 39.3 9.0 40.0 43.6 53.9 10.3 100 0
Vert. 52.604 |QP 51.4 9.8 6.7 32.2 35.7 40.0 4.3 100 150
Vert. 54.569 |QP 53.9 9.3 6.7 32.2 37.7 40.0 23 100 130
Vert. 64.814 |QP 53.9 7.0 6.4 32.2 35.1 40.0 4.9 100 110
Vert. 2483.500 |PK 49.1 26.6 13.6 41.1 48.2 73.9 25.7 100 264
Vert. 4960.000 |PK 51.9 31.2 5.6 39.6 49.1 73.9 24.8 100 60
Vert. 7440.000 |PK 459 37.0 6.8 40.4 49.3 73.9 24.6 100 0
Vert. 9920.000 |PK 45.8 38.6 8.1 39.9 52.6 73.9 21.3 100 0
Vert. 12400.000 |PK 45.5 39.3 9.0 40.0 53.8 73.9 20.1 100 0
Vert. 2483.500 |AV 44.0 26.6 13.6 41.1 43.1 53.9 10.8 100 264
Vert. 4960.000 |AV 48.6 31.2 5.6 39.6 45.8 53.9 8.1 100 60
Vert. 7440.000 |AV 36.8 37.0 6.8 40.4 40.2 53.9 13.7 100 0
Vert. 9920.000 |AV 35.7 38.6 8.1 39.9 42.5 53.9 114 100 0
Vert. 12400.000 |AV 35.7 39.3 9.0 40.0 44.0 53.9 9.9 100 0

Reault = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18GHz)-Digance factor(above 15GHz)) - Gain(Amprifier)
Digance factor : 15GHz -40GHz : 20log(3.0nY1.0m)= 9.5dB

UL Japan, Inc.

Shonan EMC Lab.

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

: +81 463 50 6401

Telephone
Facsimile
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Test report No.: 10603536S-B

L ]
APPENDIX 2

Test Instruments

EMI test equipment

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

SAF-03 Pre Amplifier SONOMA 310N 290213 RE 2014/02/14 % 12
SAT6-06 Attenuator JFW 50HF-006N - RE 2014/02/17 % 12

SBA-03 Biconical Antenna Schwarzbeck BBA9106 91032666 RE 2014/10/18 % 12

SCC-C1/C2/C |Coaxial Cable&RF Fujikura/Fujikura/Suhne |8D2W/12DSFA/14 [-/0901-271(RF |RE 2014/04/25 * 12
3/C4/C5/C10/ |Selector r/Suhner/Suhner/Suhn [1PE/141PE/141PE Selector)

SRSE-03 er/TOYO /141PE/NS4906

SLA-03 Logperiodic Antenna Schwarzbeck UHALP9108A UHALP 9108-A |RE 2014/10/18 * 12

0901

S0S-05 Humidity Indicator A&D AD-5681 4062518 RE 2014/10/30 * 12

STR-06 Test Receiver Rohde & Schwarz ESCI 101259 RE 2014/03/04 * 12

SJM-15 Measure ASKUL - - RE -

SAEC-03(NSA) [Semi—Anechoic Chamber [ TDK SAEC-03(NSA) 3 RE 2014/07/14 * 12
COTS-SEMI-1 |EMI Software TSJ ;EFI;IA'(F))—DV(RE,CE, - RE/ CE -

SAF-06 Pre Amplifier TOYO Corporation TP/:\OI 18-36 1440491 RE 2014/05/23 * 12
SCC-G04 Coaxial Cable Junkosha J12J102207-00 JUN-12-14-018|RE 2014/06/24 * 12
SCC-G23 Coaxial Cable Suhner SUCOFLEX 104 297342/4 RE 2014/05/15 * 12

SHA-03 Horn Antenna Schwarzbeck BBHA9120D 9120D-739 RE 2014/08/12 * 12
SAT10-05 Attenuator(above1GHz) [Agilent 8493C-010 74864 RE 2014/11/21 % 12

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

SSA-02 Spectrum Analyzer Agilent E4448A MY48250106 RE/AT 2014/03/17 * 12

SHA-05 Horn Antenna ETS LINDGREN 3160-09 LM4210 RE 2014/03/15 * 12

SAF-09 Pre Amplifier TOYO Corporation HAP18-26W 00000018 RE 2014/05/15 % 12
SCC-G18 Coaxial Cable Suhner SUCOFLEX 104A [46292/4A RE 2014/03/14 % 12
SPM-06 Power Meter Anritsu ML2495A 0850009 AT 2014/04/08 * 12
SPSS-03 Power sensor Anritsu MA2411B 0917063 AT 2014/04/08 * 12
SAT10-10 Attenuator Weinschel Corp. 54A-10 37584 AT 2014/04/22 % 12
SCC-G12 Coaxial Cable Suhner SUCOFLEX 102 30790/2 AT 2014/03/13 % 12
SOS-06 Humidity Indicator A&D AD-5681 4062118 AT 2014/03/07 * 12

TR-09 Test Receiver Rohde & Schwarz ESCI 100769 CE 2014/09/24 * 12
SCC-05 Coaxial Cable Fujikura 5D2wW - CE 2014/04/17 % 12
SAT3-06 Attenuator JFW 50HF-003N - CE 2014/02/17 * 12

SLS-01 LISN Rohde & Schwarz ENV216 100511 CE(EUT) 2014/02/14 % 12

SLS-02 LISN Rohde & Schwarz ENV216 100512 CE 2014/03/05 * 12
STM-24 Terminator TME CT-01 BP - CE 2014/01/07 * 12
S0S-10 Humidity Indicator A&D AD-5681 4064561 CE 2014/10/30 * 12

SJM-18 Measure ASKUL - - CE -

The expiration date of the calibration is the end of the expired month .
As for some calibrations performed after the tested dates , those test equipment have been controlled by means of an
unbroken chains of calibrations .

All equipment is calibrated with valid calibrations . Each measurement data is traceable to the national or international
standards.
Test Item:

CE: Conducted emission,

RE: Radiated emission,

AT: Antenna terminal conducted test

UL Japan, Inc. Page :
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