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General remarks:

The test results presented in this report relate only to the object tested.
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Additional comments:

Brand name Model number IC Antenna Difference HW SwW
PAN1315 ENW89829C2KF CC2560A no 4x 02
PAN1325 ENWS89829A2KF CC2560A yes 4x 02

New FW only
PAN1315 ENWS89829C3KF CC2560B no (CC2560A to 4x 03
CC2560B)
New FW only
PAN1325 ENWB89829A3KF CC2560B yes (CC2560A to 4x 03
CC2560B)

The integrated radio circuits (CC2560A and CC2560B) are electrically and mechanically identical with
slightly different ROM software (device firmware). The differences are not related to the essential radio
frequency parameters of the radio circuit according costumer document TILAW#291292.
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Version History

Version Issue Date Remarks Revised by

01 2015-10-05 Initial Release
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1 Equipment (Test item) Description

Description Bluetooth Module
Model ENW89829C3KF
Additional Model(s) ENW89829A3KF; ENW89829A2KF; ENWB89829C2KF
Brand Name(s) PAN1315

Serial number None

Hardware version 45

Software / Firmware version 03

FCC-ID T7V1315

IC 216Q-1315
Equipment type Radio module
Radio type Transceiver
Radio technology Bluetooth

Operating frequency range

2402 - 2480 MHz

Assigned frequency band

2400 - 2483.5 MHz

FLow 2402 MHz
Main test frequencies Fup 2441 MHz
Frich 2480 MHz
Spreading FHSS
Modulations GFSK, PI1/4-DQPSK, 8-PSK

Number of channels

79 hopping channels at all

Channel spacing 1 MHz
Number of antennas 1
Type integrated
N, Model LDA21K
Manufacturer Murata
Gain 1.3 dBi
Panasonic Industrial Devices Europe GmbH
Manufacturer Zeppelinstr. 19
21337 Luneburg
GERMANY
Viom 3.3VvDC
Power supply Vumin 2.2VDC
\VAN 4.8 VDC
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1.1 Photos — Equipment External

EUT (PAN 1315 - ENW89829C3KF) ON EVALUATION BOARD TOP
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EUT (PAN 1325 - ENW89829A3KF) ON EVALUATION BOARD TOP
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1.2 Photos — Equipment internal

EUT (PAN 1315 - ENW89829C3KF) with and without shielding
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EUT (PAN 1315 - ENW89829C2KF) with and without shielding

‘;3321&

i
|,
| BFOC 1D: TIVISIS.
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1.3 Photos — Test setup

Radiated spurious emission

AC Power-line
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1.4 Supporting Equipment Used During Testing

P.I_Oduft Device Manufacturer Model No. Comments
ype
SIM Comrtr;l;?écrzatlon Rohde & Schwarz CBT Signaling

SIM : Simulator (Not Subjected to Test)
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1.5 Test Modes

Mode # Description

EUT powered by laboratory power supply via USB over

General conditions: .
evaluation board

Radio conditions: | Mode = standalone transmit

Spreading = Hopping stopped (single hopping channel)
DH5-Sngl Modulation = GFSK

Packet type = DH5

Data rate = 1 Mbps

Duty cycle = 77 %

Power level = Maximum

EUT powered by laboratory power supply via USB over

General conditions: .
evaluation board

Radio conditions: | Mode = standalone transmit

Spreading = Hopping stopped (single hopping channel)
2DH5-Sngl Modulation = 11/4-DQPSK

Packet type = 2DH5

Data rate = 2 Mbps

Duty cycle = 77 %

Power level = Maximum

EUT powered by laboratory power supply via USB over

General conditions: .
evaluation board

Radio conditions: | Mode = standalone transmit

Spreading = Hopping stopped (single hopping channel)
3DH5-Sngl Modulation = 8-DPSK

Packet type = 3DH5

Data rate = 3 Mbps

Duty cycle = 77 %

Power level = Maximum

EUT powered by laboratory power supply via USB over

General conditions: .
evaluation board

Radio conditions: | Mode = standalone transmit
Spreading = Hopping
DH5-Hop Modulation = GFSK

Packet type = DH5

Data rate = 1 Mbps

Duty cycle = 77 %

Power level = Maximum

Test Report No.: GOM-1506-4874-TFC247BT-V01
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EUT powered by laboratory power supply via USB over

General conditions: .
evaluation board

Radio conditions: | Mode = standalone transmit
Spreading = Hopping
2DH5-Hop Modulation = 11/4-DQPSK
Packet type = 2DH5

Data rate = 2 Mbps

Duty cycle = 77 %

Power level = Maximum

EUT powered by laboratory power supply via USB over

General conditions: .
evaluation board

Radio conditions: | Mode = standalone transmit
Spreading = Hopping
3DH5-Hop Modulation = 8-DPSK
Packet type = 3DH5

Data rate = 3 Mbps

Duty cycle = 77 %

Power level = Maximum

EUT powered by laboratory power supply via USB over

General conditions: .
evaluation board

Receive X o )
Radio conditions: | Mode = standalone receive

Spreading = Hopping

General conditions: |EUT powered by commercial AC/DC-Adapter

Radio conditions: | Mode = standalone transmit
Spreading = Hopping
Power level = Maximum

AC-Powerline

Test Report No.: GOM-1506-4874-TFC247BT-V01
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1.6 Test Equipment Used During Testing

Measurement Software

Description Manufacturer Name Version
EMC Test Software Dare Instruments Radimation 2014.1.15
20dB Bandwidth

Description Manufacturer Model Identifier Cal. Date Cal. Due

Spectrum analyzer R&S FSU 26 EF01003 2015-04 2016-04
Number of hopping frequencies

Description Manufacturer Model Identifier Cal. Date Cal. Due

Spectrum analyzer R&S FSU 26 EF01003 2015-04 2016-04

Time of occupancy

Description Manufacturer Model Identifier Cal. Date Cal. Due

Spectrum analyzer R&S FSU 26 EF01003 2015-04 2016-04
Maximum peak conducted power

Description Manufacturer Model Identifier Cal. Date Cal. Due

Spectrum analyzer R&S FSU 26 EF01003 2015-04 2016-04

Band edge compliance

Description Manufacturer Model Identifier Cal. Date Cal. Due

Spectrum analyzer R&S FSU 26 EF01003 2015-04 2016-04
Conducted spurious emissions

Description Manufacturer Model Identifier Cal. Date Cal. Due

Spectrum analyzer R&S FSU 26 EF01003 2015-04 2016-04

Radiated spurious emissions
Description Manufacturer Model Identifier Cal. Date Cal. Due
Semi-anechoic Frankonia AC 1 EF00062 : i
chamber

Spectrum Analyzer R&S FSIQ26 EF00242 2015-04 2016-04

Biconical Antenna R&S HK 116 EF00012 2013-02 2016-02

LPD Antenna R&S HL 223 EF00187 2014-03 2017-03

LPD Antenna R&S HL 025 EF00327 2013-02 2016-02
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AC powerline conducted emissions

Description Manufacturer Model Identifier Cal. Date Cal. Due
AMN R&S ESH2-Z5 EF00182 2014-11 2016-11
EMI Test Receiver R&S ESCS 30 EF00295 2014-10 2015-10
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1.7 Sample emission level calculation

The following is a description of terms and a sample calculation, as appears in the radiated emissions
data table. The numbers used in the calculation are for example only. There is no direct correlation to
the specific data taken for the product described in this document:

Reading:

This is the reading obtained on the spectrum analyzer in dBuV. Any external preamplifiers used are
taken into account through internal analyzer settings.

AF.
This is the antenna factor for the receiving antenna. It is a conversion factor, which converts electric
fields strengths to voltages, which can be measured directly on the spectrum analyzer. Itis treated as
a loss in dB. Cable losses have been included with the A.F. to simplify the calculations. The antenna
factor is used in calculations as follows:

Reading on Analyzer (dBuV) + A.F. (dB) = Net field strength (dBuV/m)
Net:
This is the net field strength measurement (as shown above).
Limit:

This is the FCC Class B radiated emission limit (in units of dBuV/m). The FCC limits are given in units
of pV/m. The following formula is used to convert the units of uV/m to dBuv/m:

Limit (dBpV/m) = 20*log (uV/m)
Margin:
This is the margin of compliance below the FCC limit. The units are given in dB. A negative margin
indicates the emission was below the limit. A positive margin indicates that the emission exceeds the
limit.
Example only:

Reading + AF = Net Reading . Netreading - FCC limit = Margin
21.5dBuv + 26dB= 47.5dBuvim :  47.5dBuV/m - 57.0 dBuV/m =-9.5 dB

Test Report No.: GOM-1506-4874-TFC247BT-V01
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2 Result Summary

FCC 47 CFR Part 15C, IC RSS-247

Product Specific . Reference
Standard Section Requirement — Test Method Result Remarks
RSS-Gen 6.6 Occupied Bandwidth ANSI C63.10 N/R Informational only
FCC § 15.247(a)(1) )
IC RSS-247 § 5.1 20 dB Bandwidth ANSI C63.10 PASS
FCC 8§ 15.247(a)(1)(iii) . .
IC RSS.247 § 5.1 Number of hopping frequencies ANSI C63.10 | PASS
FCC § 15.247(a)(1) . _
IC RSS.247 § 5.1 Frequency hopping channel separation ANSI C63.10 | PASS
FCC 8§ 15.247(a)(1)(iii) | - .
IC RSS-247 § 5.1 Time of occupancy (Dwell time) ANSI C63.10 PASS
FCC § 15.247(b)(1) )
IC RSS-247 § 5.4 Maximum peak conducted power ANSI C63.10 | PASS
47 CFR 15.207 . L
IC RSS-247 § 3.1 AC power line conducted emissions ANSI C63.4 PASS
FCC § 15.247(d) .
IC RSS-247 § 5.5 Band edge compliance ANSI C63.10 | PASS
FCC § 15.247(d) . .
IC RSS-247 § 5.5 Conducted spurious emissions ANSI C63.10 | PASS
FCC § 15.247(d)
FCC § 15.209 Transmitter radiated spurious emissions ANSI C63.10 | PASS
IC RSS-247 §85.5
IC RSS-247§3.1 Receiver radiated spurious emissions ANSI C63.10 | PASS

Remarks:

Test Report No.: GOM-1506-4874-TFC247BT-V01
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3 Test Conditions and Results

3.1 Test Conditions and Results — Occupied Bandwidth

Occupied Bandwidth acc. to IC RSS-Gen

Verdict: PASS

Test according to
measurement reference

Reference Method

ANSI| C63.10

Test frequency range

Tested frequencies

FLOW / I:MID/ I:HIGH

Limits

None (Informational only)

Test setup

Spectrum
Analyzer

EUT

Test procedure

1. EUT set to test mode (Communication tester is used if needed)
2. Span set to at least twice the emission spectrum
3. Resolution bandwidth set to 1 % of span
4. Occupied Bandwidth (99 %) measurement with spectrum analyzer built in measurement
function
Test results
Channel Frequency [MHZz] Mode Occupied Bandwidth [kHZz]
FLow 2402 DH5-Sngl 905.0
Fuip 2441 DH5-Sngl 907.5
Frich 2480 DH5-Sngl 916.3
Flow 2402 2DH5-Sngl 1235.0
(= 2441 2DH5-Sng| 1235.0
Fhich 2480 2DH5-Sngl 1236.3
FLow 2402 3DH5-Sngl 1240.0
(= 2441 3DH5-Sng! 1242.5
FhicH 2480 3DH5-Sngl 1245.0
Comments:

Test Report No.: GOM-1506-4874-TFC247BT-V01
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Occupied Bandwidth — DH5-Sngl Fow

Occupied Bandwidth acc. to RSS-Gen

Project Number: GOM-1506-4874

Applicant: Panasonic Industrial Devices Europe GmbH
EUT Name: Bluetooth Module

Model: ENW89829C3KF

Test Site: Eurofins Product Service GmbH

Operator: Christian Weber

Test Conditions: Tnom / Vnom

Mode: TX, BR, DH5, 2402 MHz

Test Date: 2015-07-27

Verdict: NONE (INFORMATION ONLY)

Note 1: A spectrum analyzer with an integrated 99% power bandwidth function is used
Note 2: conducted measurement

Ref 20 dBm Att 20 dB SWT 20 ms

® *RBW 100 kHz Marker 1 [T1
* VBW 300 kHz 9.76 dBm
o \

20 Offget 6. dB

A

B /
/

--30

[ —40,

[-—-60

—-80

Center 2.402 GHz 500 kHz/ Span 5 MHz

Occupied bandwidth: 905 KHz
Date: 27.JUL.2015 13:17:11
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Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany

Page 20 of 80



+% eurofins

Product Service

Occupied Bandwidth — DH5-Sngl Fyp
Occupied Bandwidth acc. to RSS-Gen

Project Number: GOM-1506-4874

Applicant: Panasonic Industrial Devices Europe GmbH
EUT Name: Bluetooth Module

Model: ENW89829C3KF

Test Site: Eurofins Product Service GmbH

Operator: Christian Weber

Test Conditions: Tnom / Vnom

Mode: TX, BR, DH5, 2441 MHz

Test Date: 2015-07-27

Verdict: NONE (INFORMATION ONLY)

Note 1: A spectrum analyzer with an integrated 99% power bandwidth function is used
Note 2: conducted measurement

® *RBW 100 kHz Marker 1 [Tl ]
* VBW 300 kHz 9.69 dBm

Ref 20 dBm Att 20 dB SWT 20 ms

20 Offget 6. dB

A

LVL

[-—-60

—-80

Center 2.441 GHz 500 kHz/ Span 5 MHz

Occupied bandwidth: 907.5 KHz

Date: 27.JUL.2015 13:18:18

Test Report No.: GOM-1506-4874-TFC247BT-V01
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Occupied Bandwidth — DH5-Sngl FygH

Occupied Bandwidth acc. to RSS-Gen

Project Number: GOM-1506-4874

Applicant: Panasonic Industrial Devices Europe GmbH
EUT Name: Bluetooth Module

Model: ENW89829C3KF

Test Site: Eurofins Product Service GmbH

Operator: Christian Weber

Test Conditions: Tnom / Vnom

Mode: TX, BR, DH5, 2480 MHz

Test Date: 2015-07-27

Verdict: NONE (INFORMATION ONLY)

Note 1: A spectrum analyzer with an integrated 99% power bandwidth function is used
Note 2: conducted measurement

Ref 20 dBm Att 20 dB SWT 20 ms

® *RBW 100 kHz Marker 1 [T1
% VBW 300 kHz 9.52 dBm
2.479¢ 0 GHz
20 Offget 6. dB O »1]6.250009000 k

emp W
10 B
o 40 N

* Temp [2 [T1 OBW]

2.480434500 GHz

o

HA

LVL

--10

[-—-60

—-80

Center 2.48 GHz 500 kHz/ Span 5 MHz

Occupied bandwidth: 916.2 KHz

Date: 27.JUL.2015 13:19:16

Test Report No.: GOM-1506-4874-TFC247BT-V01
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Occupied Bandwidth — 2-DH5-Sngl F ow

Occupied Bandwidth acc. to RSS-Gen

Project Number: GOM-1506-4874

Applicant: Panasonic Industrial Devices Europe GmbH
EUT Name: Bluetooth Module

Model: ENW89829C3KF

Test Site: Eurofins Product Service GmbH

Operator: Christian Weber

Test Conditions: Tnom / Vnom

Mode: TX, EDR, 2-DH5, 2402 MHz

Test Date: 2015-07-27

Verdict: NONE (INFORMATION ONLY)

Note 1: A spectrum analyzer with an integrated 99% power bandwidth function is used
Note 2: conducted measurement

® *RBW 100 kHz Marker 1 [Tl ]
* VBW 300 kHz 7.86 dBm

Ref 20 dBm Att 20 dB SWT 20 ms 2.401¢

20 Offget 6. dB OBW

[-10

LVL

[-—-60

—-80

Center 2.402 GHz 500 kHz/ Span 5 MHz

Occupied bandwidth: 1235 KHz

Date: 27.JUL.2015 13:20:40
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Occupied Bandwidth — 2-DH5-Sngl Fyp

Occupied Bandwidth acc. to RSS-Gen

Project Number: GOM-1506-4874

Applicant: Panasonic Industrial Devices Europe GmbH
EUT Name: Bluetooth Module

Model: ENW89829C3KF

Test Site: Eurofins Product Service GmbH

Operator: Christian Weber

Test Conditions: Tnom / Vnom

Mode: TX, EDR, 2-DH5, 2441 MHz

Test Date: 2015-07-27

Verdict: NONE (INFORMATION ONLY)

Note 1: A spectrum analyzer with an integrated 99% power bandwidth function is used
Note 2: conducted measurement

® *RBW 100 kHz Marker 1 [T1
* VBW 300 kHz 7.79 dBm
2. )978750 GHz

Ref 20 dBm Att 20 dB SWT 20 ms
20 Offget 6. dB OBW
Temg
Lo Bl
T - Temg
-
o
T LVL
44 34750 GHz
3DB
|--50
--60
--70
-80
Center 2.441 GHz 500 kHz/ Span 5 MHz

Occupied bandwidth: 1235 KHz
Date: 27.JUL.2015 13:21:36
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Occupied Bandwidth — 2-DH5-Sngl Fygh
Occupied Bandwidth acc. to RSS-Gen

Project Number: GOM-1506-4874

Applicant: Panasonic Industrial Devices Europe GmbH
EUT Name: Bluetooth Module

Model: ENW89829C3KF

Test Site: Eurofins Product Service GmbH

Operator: Christian Weber

Test Conditions: Tnom / Vnom

Mode: TX, EDR, 2-DH5, 2480 MHz

Test Date: 2015-07-27

Verdict: NONE (INFORMATION ONLY)

Note 1: A spectrum analyzer with an integrated 99% power bandwidth function is used
Note 2: conducted measurement

® *RBW 100 kHz Marker 1 [Tl ]
* VBW 300 kHz 7.58 dBr
2.479¢ 0 GHz

Ref 20 dBm Att 20 dB SWT 20 ms

20 Offget 6. dB OBW

[-10

. - LVL
L2 2.480584750 GHz

[-—-60

—-80

Center 2.48 GHz 500 kHz/ Span 5 MHz

Occupied bandwidth: 1236.2 KHz

Date: 27.JUL.2015 13:22:31
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Occupied Bandwidth — 3-DH5-Sngl F ow

Occupied Bandwidth acc. to RSS-Gen

Project Number: GOM-1506-4874

Applicant: Panasonic Industrial Devices Europe GmbH
EUT Name: Bluetooth Module

Model: ENW89829C3KF

Test Site: Eurofins Product Service GmbH

Operator: Christian Weber

Test Conditions: Tnom / Vnom

Mode: TX, EDR, 3-DH5, 2402 MHz

Test Date: 2015-07-27

Verdict: NONE (INFORMATION ONLY)

Note 1: A spectrum analyzer with an integrated 99% power bandwidth function is used
Note 2: conducted measurement

® *RBW 100 kHz Marker 1 [T1
* VBW 300 kHz 7.97 dBm

Ref 20 dBm Att 20 dB SWT 20 ms 2.402

20 Offget 6. dB OBW .24000Q000 MHz

[-10

LVL

[-—-60

—-80

Center 2.402 GHz 500 kHz/ Span 5 MHz

Occupied bandwidth: 1240 KHz

Date: 27.JUL.2015 13:23:45
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Occupied Bandwidth — 3-DH5-Sngl Fyp
Occupied Bandwidth acc. to RSS-Gen

Project Number: GOM-1506-4874

Applicant: Panasonic Industrial Devices Europe GmbH
EUT Name: Bluetooth Module

Model: ENW89829C3KF

Test Site: Eurofins Product Service GmbH

Operator: Christian Weber

Test Conditions: Tnom / Vnom

Mode: TX, EDR, 3-DH5, 2441 MHz

Test Date: 2015-07-27

Verdict: NONE (INFORMATION ONLY)

Note 1: A spectrum analyzer with an integrated 99% power bandwidth function is used
Note 2: conducted measurement

® *RBW 100 kHz Marker 1 [T1
* VBW 300 kHz 7.75 dBm

Ref 20 dBm Att 20 dB SWT 20 ms

20 Offget 6. dB OBW

[-10

LVL

[-—-60

—-80

Center 2.441 GHz 500 kHz/ Span 5 MHz

Occupied bandwidth: 1242.5 KHz

Date: 27.JUL.2015 13:24:42

Test Report No.: GOM-1506-4874-TFC247BT-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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Product Service

Occupied Bandwidth — 3-DH5-Sngl Fygh

Occupied Bandwidth acc. to RSS-Gen

Project Number: GOM-1506-4874

Applicant: Panasonic Industrial Devices Europe GmbH
EUT Name: Bluetooth Module

Model: ENW89829C3KF

Test Site: Eurofins Product Service GmbH

Operator: Christian Weber

Test Conditions: Tnom / Vnom

Mode: TX, EDR, 3-DH5, 2480 MHz

Test Date: 2015-07-27

Verdict: NONE (INFORMATION ONLY)

Note 1: A spectrum analyzer with an integrated 99% power bandwidth function is used
Note 2: conducted measurement

® *RBW 100 kHz Marker 1 [Tl ]
* VBW 300 kHz 7.61 dBm

Ref 20 dBm Att 20 dB SWT 20 ms 2.479¢ 3

20 Offget 6. dB OBW .24500Q000 MHz

[-10

LVL

[-—-60

—-80

Center 2.48 GHz 500 kHz/ Span 5 MHz

Occupied bandwidth: 1245 KHz

Date: 27.JUL.2015 13:25:42

Test Report No.: GOM-1506-4874-TFC247BT-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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3.2 Test Conditions and Results — 20 dB Bandwidth

20 dB Bandwidth acc. to FCC 15.247 / IC RSS-247 Verdict: PASS

EUT requirement Reference

rule parts and clause FCC 15.247(a)(1) / IC RSS-247 5.1
Test according to Reference Method

measurement reference ANS| C63.10
Tested frequencies
Test frequency range
FLOW / I:MID/ I:HIGH

Limits
Limit Condition
1.5 - Carrier spacing Output power £ 125 mW / 21 dBm
1.0 - Carrier spacing 125 mW / 21 dBm < Output power < 1 W / 30 dBm
Test setup
Spectrum

Analyzer EUT

Test procedure

1. EUT set to test mode (Communication tester is used if needed)
2. Span set to at least twice the emission spectrum
3. Detector set to peak and max hold
4. Envelope peak value of emission spectrum is selected
5. Marker on envelope of spectrum is set to level of -20 dB to the left of the peak
6. Marker on envelope of spectrum is set to level of -20 dB to the right of the peak
7. 20dB Bandwidth is determined by marker frequency separation
Test results
Channel Frequency [MHZz] Mode Al dB['aar;(]jMdth Limit [MHZz] Result
FLow 2402 DH5-Sngl 0.918 15 PASS
Fuip 2441 DH5-Sngl 0.917 15 PASS
Frich 2480 DH5-Sngl 0.919 15 PASS
FLow 2402 2DH5-Sngl 1.320 15 PASS
Fuip 2441 2DH5-Sngl 1.318 15 PASS
Frich 2480 2DH5-Sngl 1.319 15 PASS
FrLow 2402 3DH5-Sngl 1.315 1.5 PASS
Fumio 2441 3DH5-Sngl 1.316 1.5 PASS
(S 2480 3DH5-Sngl 1.314 15 PASS
Comments:

Test Report No.: GOM-1506-4874-TFC247BT-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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Product Service

20 dB Bandwidth — DH5-Sngl F ow

20 dB Bandwidth acc. to FCC 15.247

Project Number: GOM-1506-4874

Applicant:
EUT Name:
Model:

Test Site:
Operator:

Test Conditions:

Mode:
Test Date:
Verdict:
Note 1:
Note 2:

Panasonic Industrial Devices Europe GmbH

Bluetooth Module

ENW89829C3KF

Eurofins Product Service GmbH

Christian Weber
Tnom / Vnom

TX, BR, DH5, 2402 MHz

2015-07-27
PASS

FCC part 15 section 247 (a)

(ANSI C63.10)

SGL

LVL

® *RBW 10 kHz Delta 2 [Tl ]
* VBW 30 kHz -0.25 dB
Ref 20 dBm Att 40 dB SWT 80 ms 918.000000000 kHz
20 Offfet aB Markdr 1 [T1]]
-14.77 dBm
2.40152%400 GHz
10 5 00
peltd 1 [T1
1 =N ‘ 19.78 dB
--10 f
: ) .
TH -15.$92 dBm % ¥ L
L i

--70

-80

Center 2.402 GHz

Date:

27.JUL.2015

13:28:21

300 kHz/

Span 3 MHz

Test Report No.: GOM-1506-4874-TFC247BT-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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Product Service

20 dB Bandwidth — DH5-Sngl Fyp

20 dB Bandwidth acc. to FCC 15.247

Project Number: GOM-1506-4874

Applicant: Panasonic Industrial Devices Europe GmbH
EUT Name: Bluetooth Module

Model: ENW89829C3KF

Test Site: Eurofins Product Service GmbH
Operator: Christian Weber

Test Conditions: Tnom / Vnom

Mode: TX, BR, DH5, 2441 MHz

Test Date: 2015-07-27

Verdict: PASS

Note 1: FCC part 15 section 247 (a)
Note 2: (ANSI C63.10)

/E; *RBW 10 kHz Delta 2 [T1 ]
*VBW 30 kHz -0.03 dB

Ref 20 dBm Att 40 dB SWT 80 ms 916.800000000 kH=z
20 Offfet 6.9 dB Markdr 1 [T1]]
-14.70 dBm
N 2.440524400 cuz|EN
peltd 1 [T1 seL

1¢9.81 dB
t, -
ﬁ T

TH —-15.%9 dBm A3
M

--70

-80

Center 2.441 GHz 300 kHz/ Span 3 MHz

Date: 27.JUL.2015 13:29:35

Test Report No.: GOM-1506-4874-TFC247BT-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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Product Service

20 dB Bandwidth — DH5-Sngl Fygy

20 dB Bandwidth acc. to FCC 15.247

Project Number: GOM-1506-4874

Applicant:
EUT Name:
Model:

Test Site:
Operator:

Test Conditions:

Mode:
Test Date:
Verdict:
Note 1:
Note 2:

Panasonic Industrial Devices Europe GmbH
Bluetooth Module
ENW89829C3KF

Eurofins Product Service GmbH
Christian Weber

Tnom / Vnom

Tx, BR, DH5, 2480 MHz
2015-07-27

PASS

FCC part 15 section 247 (a)
(ANSI C63.10)

/5; *RBW 10 kHz Delta 2 [T1
*VBW 30 kHz -0.18 dB
Ref 20 dBm Att 40 dB SWT 80 ms 918.600000000 kHz
20 Offget aB Markdr 1 [T1[]
Iy
[—10 2.47 > 2
] Deltd 1 [T1
1 B
e e .

TH —-16.

.

I
: il
77 dBm b
N

|
=]
-
=

-80

Center 2.48 GHz 300 kHz/ Span 3 MHz

Date: 27.JU

L.2015

13:30:43

Test Report No.: GOM-1506-4874-TFC247BT-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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Product Service

20 dB Bandwidth — 2-DH5-Sngl Fiow

20 dB Bandwidth acc. to FCC 15.247

Project Number: GOM-1506-4874

Applicant: Panasonic Industrial Devices Europe GmbH
EUT Name: Bluetooth Module

Model: ENW89829C3KF

Test Site: Eurofins Product Service GmbH
Operator: Christian Weber

Test Conditions: Tnom / Vnom

Mode: TX, BR, 2-DH5, 2402 MHz

Test Date: 2015-07-27

Verdict: PASS

Note 1: FCC part 15 section 247 (a)
Note 2: (ANSI C63.10)

/E; *RBW 10 kHz Delta 2 [T1 ]
*VBW 30 kHz -0.58 dB

Ref 20 dBm Att 40 dB SWT 80 ms 20000
20 Offget 6.4 dB Markdr 1 [T1
-1 8 dBm
Lo 2.401314000 cuz|EM
Deltq 1 [Tl seL
14.71 as

LVL

gl

——-20

TH —-19.275 QFM

[-—-50

[——-60

--70

-80

Center 2.402 GHz 300 kHz/ Span 3 MHz

Date: 27.JUL.2015 13:33:25

Test Report No.: GOM-1506-4874-TFC247BT-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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Product Service

20 dB Bandwidth — 2-DH5-Sngl Fyp

20 dB Bandwidth acc. to FCC 15.247

Project Number: GOM-1506-4874

Applicant:
EUT Name:
Model:
Test Site:
Operator:
Test Conditions:
Mode:

Test Date:
Verdict:
Note 1:
Note 2:

20 dBm

Panasonic Industrial Devices Europe GmbH
Bluetooth Module
ENW89829C3KF

Eurofins Product Service GmbH
Christian Weber

Tnom / Vnom

Tx, BR, 2-DH5, 2441 MHz
2015-07-27

PASS

FCC part 15 section 247 (a)
(ANSI C63.10)

*RBW 10 kHz Delta 2
* VBW 30 kHz
Att

40 dB SWT 80 ms

20 Offget

dB Markgr 1 [T1]]

——-20

TH —19

U,
|

[——-60

--70

-80

Center 2.441 GHz

Date: 27.JUL.2015

300 kHz/

13:34:39

Span 3 MHz

LVL

Test Report No.: GOM-1506-4874-TFC247BT-V01

Eurofins Product Service GmbH

Storkower Str. 38c, D-15526 Reichenwalde, Germany
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Product Service

20 dB Bandwidth — 2-DH5-Sngl Fycy

20 dB Bandwidth acc. to FCC 15.247

Project Number: GOM-1506-4874

Applicant: Panasonic Industrial Devices Europe GmbH
EUT Name: Bluetooth Module

Model: ENW89829C3KF

Test Site: Eurofins Product Service GmbH
Operator: Christian Weber

Test Conditions: Tnom / Vnom

Mode: TX, BR, 2-DH5, 2480 MHz

Test Date: 2015-07-27

Verdict: PASS

Note 1: FCC part 15 section 247 (a)
Note 2: (ANSI C63.10)

® *RBW 10 kHz Delta 2 [T1 ]
*VBW 30 kHz -1.18 dB

Ref 20 dBm Att 40 dB SWT 80 ms 1.318800000 MHz
20 Offget 6.4 dB Markdr 1 [T1
-1 3 dBm
N 2.479314600 cuz|EM
Deltd 1 [T1 seL

[——-60

--70

-80

Center 2.48 GHz 300 kHz/ Span 3 MHz

Date: 27.JUL.2015 13:35:32

Test Report No.: GOM-1506-4874-TFC247BT-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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Product Service

20 dB Bandwidth — 3-DH5-Sngl Fiow

20 dB Bandwidth acc. to FCC 15.247

Project Number: GOM-1506-4874

Applicant: Panasonic Industrial Devices Europe GmbH
EUT Name: Bluetooth Module

Model: ENW89829C3KF

Test Site: Eurofins Product Service GmbH
Operator: Christian Weber

Test Conditions: Tnom / Vnom

Mode: TX, BR, 3-DH5, 2402 MHz

Test Date: 2015-07-27

Verdict: PASS

Note 1: FCC part 15 section 247 (a)
Note 2: (ANSI C63.10)

® *RBW 10 kHz Delta 2 [T1 ]
* VBW 30 kHz
1.3152

Ref 20 dBm Att 40 dB SWT 80 ms
20 Offget 6.4 dB Markdr 1 [T1[]
-19.16 dBm
o 2.401304400 cuz|IEN
peltd 1 [T1 SGL
1 B
it W !
1
- T —10.464 o b
50
)
--70
-80
Center 2.402 GHz 300 kHz/ Span 3 MHz

Date: 27.JUL.2015 13:36:35

Test Report No.: GOM-1506-4874-TFC247BT-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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Product Service

20 dB Bandwidth — 3-DH5-Sngl Fyp

20 dB Bandwidth acc. to FCC 15.247

Project Number: GOM-1506-4874

Applicant: Panasonic Industrial Devices Europe GmbH
EUT Name: Bluetooth Module

Model: ENW89829C3KF

Test Site: Eurofins Product Service GmbH
Operator: Christian Weber

Test Conditions: Tnom / Vnom

Mode: TX, BR, 3-DH5, 2441 MHz

Test Date: 2015-07-27

Verdict: PASS

Note 1: FCC part 15 section 247 (a)
Note 2: (ANSI C63.10)

/E; *RBW 10 kHz Delta 2 [T1 ]
*VBW 30 kHz -0.21 dB

Ref 20 dBm Att 40 dB SWT 80 ms 1.316400000 MHz

20 Offget 6. dB Markgr 1 [T1]]

2.440304600 cuz|IEN
Deltd 1 [T1 SGL

1 19.95 aB

|, N de cocoodocg 1o .
F-10 m‘fti f H !.

[—10

-50 t
[-—60
--70
-80
Center 2.441 GHz 300 kHz/ Span 3 MHz

Date: 27.JUL.2015 13:37:21

Test Report No.: GOM-1506-4874-TFC247BT-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany

Page 37 of 80



+% eurofins

Product Service

20 dB Bandwidth — 3-DH5-Sngl Fycn

20 dB Bandwidth acc. to FCC 15.247

Project Number: GOM-1506-4874

Applicant: Panasonic Industrial Devices Europe GmbH
EUT Name: Bluetooth Module

Model: ENW89829C3KF

Test Site: Eurofins Product Service GmbH
Operator: Christian Weber

Test Conditions: Tnom / Vnom

Mode: TX, BR, 3-DH5, 2480 MHz

Test Date: 2015-07-27

Verdict: PASS

Note 1: FCC part 15 section 247 (a)
Note 2: (ANSI C63.10)

/5; *RBW 10 kHz Delta 2 [T1
* VBW 30 kHz -0.68 dB

Ref 20 dBm Att 40 dB SWT 80 ms

20 Offget 6. dB Markgr 1 [T1]]

|- TH -19.333 d

[——-60

--70

-80

Center 2.48 GHz 300 kHz/ Span 3 MHz

Date: 27.JUL.2015 13:38:15

Test Report No.: GOM-1506-4874-TFC247BT-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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3.3 Test Conditions and Results — Number of hopping frequencies

Number of hopping frequencies acc. to FCC 15.247 / IC RSS-247 Verdict: PASS
EUT requirement Reference
rule parts and clause FCC 15.247(a)(1)(iii)) / IC RSS-247 5.1

Test according to Reference Method

measurement reference ANSI C63.10

Tested frequencies

Test frequency range
I:LOW - I:HIGH

EUT test mode DH5-Hop
Limits
Limit Condition
Number of hopping channels = 15 Output power < 125 mW / 21 dBm
Number of hopping channels = 75 125 mW / 21 dBm < Output power <1 W / 30 dBm
Test setup
Spectrum
Analyzer EUT

Test procedure

1. EUT set to test mode (Communication tester is used if needed)
2. Span set to measurement frequency range
3. Detector set to peak and max hold
4. Resolution bandwidth is set small enough to resolve hopping channel emission spectra
5. The number of peaks is counted to determine number of hopping frequencies
Test results
Number of hopping frequencies Limit Result
79 215 PASS
Comments:

Test Report No.: GOM-1506-4874-TFC247BT-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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Product Service

Number of hopping frequencies - Range A

Number of Hopping Frequencies acc. to FCC 15.247

Project Number: GOM-1506-4874

Applicant:
EUT Name:

Model:

Test Site:
Operator:
Test Conditions:

Mode:

Test Date:

Verdict:
Note 1.
Note 2:

HA

Ref 20 dBm

Panasonic Industrial Devices Europe GmbH
Bluetooth Module

ENW89829C3KF

Eurofins Product Service GmbH

Christian Weber

Tnom / Vnom

Tx, GFSK, hopping mode

2015-07-27

PASS

Number of Hopping Frequencies (ANSI C63.10)
conducted measurement, channel 0-24

*RBW 300 kHz
* VBW 300 kHz
Att 40 dB SWT 2.5 ms

20 Offget

[-10

AT

[ M M ¢ LVL

--10

]

[--60

—-80

Center 2.4115 GHz 3 MHz/ Span 30 MHz

Number of hopping frequencies

Date:

27.JUL.2015

13:40:08

Test Report No.: GOM-1506-4874-TFC247BT-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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Product Service

Number of hopping frequencies - Range B

Number of Hopping Frequencies acc. to FCC 15.247

Project Number: GOM-1506-4874

Applicant:
EUT Name:
Model:
Test Site:
Operator:
Test Conditions:
Mode:

Test Date:
Verdict:
Note 1:
Note 2:

Panasonic Industrial Devices Europe GmbH
Bluetooth Module

ENW89829C3KF

Eurofins Product Service GmbH

Christian Weber

Tnom / Vnom

Tx, GFSK, hopping mode

2015-07-27

PASS

Number of Hopping Frequencies (ANSI C63.10)
conducted measurement, channel 25-53

*RBW 300 kHz
* VBW 300 kHz

Ref 20 dBm Att 40 dB SWT 2.5 ms
20 Offget 6 dB |
o .2 . .2
LVL
F-10
--20
--30
3DB
--40
--s0
--60
--70
-80
Center 2.4415 GHz 3 MHz/ Span 30 MHz

Number of hopping frequencies

Date: 27.JUL.2015

13:41:15

Test Report No.: GOM-1506-4874-TFC247BT-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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Product Service

Number of hopping frequencies - Range C

Number of Hopping Frequencies acc. to FCC 15.247

Project Number: GOM-1506-4874

Applicant: Panasonic Industrial Devices Europe GmbH
EUT Name: Bluetooth Module

Model: ENWB89829C3KF

Test Site: Eurofins Product Service GmbH

Operator: Christian Weber

Test Conditions: Tnom / Vnom

Mode: Tx, GFSK, hopping mode

Test Date: 2015-07-27

Verdict: PASS

Note 1: Number of Hopping Frequencies (ANSI C63.10)
Note 2: conducted measurement, channel 55-78

® *RBW 300 kHz
* VBW 300 kHz

Ref 20 dBm Att 40 dB SWT 2.5 ms

20 Offget 6. dB

HA
—
=

LVL

--10 \
[--20 \
--30

% I l [ E 3DB

[-—-40

[--60

—-80

Center 2.4715 GHz 3 MHz/ Span 30 MHz

Number of hopping frequencies

Date: 27.JUL.2015 13:42:17

Test Report No.: GOM-1506-4874-TFC247BT-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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3.4 Test Conditions and Results — Frequency hopping channel separation

Frequency hopping channel separation acc. to L
FCC 15.247 / IC RSS-247 Verdict: PASS

EUT requirement
rule parts and clause FCC 15.247(a)(1) / IC RSS-247 5.1

Reference

Test according to Reference Method

measurement reference ANSI C63.10

Tested frequencies

Test frequency range
2441 & 2442 MHz

EUT test mode DH5-Hop
Limits
Limit Condition
= 25 kHz or % of 20 dB bandwidth Output power < 125 mW / 21 dBm
= 25 kHz or 20 dB bandwidth 125 mW / 21 dBm < Output power <1 W / 30 dBm
Test setup

Spectrum
Analyzer EUT

Test procedure

1. EUT set to test mode (Communication tester is used if needed)
2. Span set to measurement frequency range
3. Detector set to peak and max hold
4. Resolution bandwidth is set small enough to resolve hopping channel emission spectra
5. The two adjacent channel peaks are marked
6. Channel separation is determined from frequency separation of markers
Test results
Channel separation [kHz] Limit [kHZ] Result
1001.3 >2%-917 =611.34 PASS
Comments:

Test Report No.: GOM-1506-4874-TFC247BT-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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Product Service

Frequency hopping channel separation

Carrier Frequency Separation acc. to FCC 15.247

Project Number: GOM-1506-4874

Applicant: Panasonic Industrial Devices Europe GmbH
EUT Name: Bluetooth Module

Model: ENWB89829C3KF

Test Site: Eurofins Product Service GmbH

Operator: Christian Weber

Test Conditions: Tnom / Vnom

Mode: Tx, GFSK, hopping mode

Test Date: 2015-07-27

Verdict: PASS

Note 1: Carrier Frequency Separation (ANSI C63.10)
Note 2: conducted measurement

® *RBW 100 kHz Delta 1 [T1 ]
*VBW 100 kHz -0.16 dB

Ref 20 dBm Att 40 dB SWT 2.5 ms .001282051 MHz

20 Offget 6.4 dB Markdz rT1 |3 |

[~ 1
i

10 H ] or

B /i

i !‘ff ) ]11«‘

by 4

M’f’f{ .

--10

- —1¢

--20

[ —25

-30

Center 2.4415 GHz 220 kHz/ Span 2.2 MHz
Limit: > two-thirds of the 20 dB bandwidth ; Result: Pass

Date: 27.JUL.2015 13:46:33

Test Report No.: GOM-1506-4874-TFC247BT-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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3.5 Test Conditions and Results — Time of occupancy (Dwell Time)

Time of occupancy (Dwell time) acc. to FCC 15.247 / IC RSS-247 Verdict: PASS
EUT requirement Reference
rule parts and clause FCC 15.247(a)(1)(iii) / IC RSS-247 5.1

Test according to Reference Method

measurement reference ANSI C63.10

Tested frequencies
2441 MHz
EUT test mode DH5-Hop

Limits

Test frequency range

Limit

Time of occupancy < 0.4 s within 0.4 s - Number of hopping channels

Test setup

Spectrum

Analyzer EUT

Test procedure

EUT set to test mode (Communication tester is used if needed)

Center frequency set to test channel center frequency

Span set to zero span and detector to peak and max hold

Resolution bandwidth is set to 100kHz and sweep time to observation period

Time of occupancy determined from number of peaks multiplied by single hop dwell time

a ks wbdpeE

Test results

Observation period [s] | No. of hops | Dwell time/hop [s] Uiz @ ([)S(icupancy Limit [s] | Result

31.6 87 0.002903 0.2526 <04 PASS

Comments:

Test Report No.: GOM-1506-4874-TFC247BT-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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Product Service

Time of occupancy

Time of Occupancy acc. to FCC 15.247

Project Number: GOM-1506-4874

Applicant: Panasonic Industrial Devices Europe GmbH
EUT Name: Bluetooth Module
Model: ENWB89829C3KF
Test Site: Eurofins Product Service GmbH
Operator: Christian Weber
Test Conditions: Tnom / Vnom
Mode: Tx, GFSK, channel 2441MHz, hopping mode
Test Date: 2015-07-27
Verdict: PASS
Note 1: 87 events * 2.903 ms; Result:252.6 ms Limit<0.4s
Note 2: conducted measurement, (ANSI C63.10)
A RBW 1 MHf Delta 1 LlLij .
offget 6.5 fB Matker 1 T ]
w ekt
| I
[ Ir Irlr I 'Iﬂ
e ] [ Il

Burst length=2.90299 ms

Date: 27.JUL.2015 13:57:25

Test Report No.: GOM-1506-4874-TFC247BT-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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3.6 Test Conditions and Results — Maximum peak conducted power

Maximum peak conducted power acc. to FCC 15.247 / IC RSS-247 Verdict: PASS
EUT requirement Reference
rule parts and clause FCC 15.247(b)(1) / IC RSS-247 5.4

Test according to Reference Method

measurement reference ANSI C63.10

Tested frequencies

Test frequency range
I:LOW / I:MID/ I:HIGH

Measurement mode Peak
Maximum antenna gain 1.3 dBi = Limit correction =0 dB
Limits
Limit Condition
1W (30 dBm) Number of hopping channels = 75
0.125W (21 dBm) 75 > Number of hopping channels = 15

The conducted output power limit specified above is based on the use of antennas with directional
gains that do not exceed 6 dBi. If transmitting antennas of directional gain greater than 6 dBi are used,
the conducted output power from the intentional radiator shall be reduced below the stated values in
the table, as appropriate, by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

Test setup

Spectrum
Analyzer

EUT

Test procedure

EUT set to test mode (Communication tester is used if needed)

Center frequency set to test channel center frequency

Span set to twice the 20 dB bandwidth and detector to peak and max hold
Resolution bandwidth is set to 3 MHz

Peak conducted power is determined from peak of spectrum envelope

apkrwbdpRE

Test Report No.: GOM-1506-4874-TFC247BT-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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Test results

Frequency Peak power | Peak power | Limit | Margin

Channel [MHz] Voltage Mode [dbm] W] [dBm] | [dB] Result
FLow 2402 3.3VDC DH5-Sngl 10.12 0.01 30 -19.88 | PASS
Fmip 2441 3.3VDC DH5-Sngl 10.13 0.01 30 -19.87 | PASS
FhicH 2480 3.3VDC DH5-Sngl 9.92 0.01 30 -20.08 | PASS
FLow 2402 3.3VDC 2DH5-Sngl 9.90 0.01 30 -20.10 | PASS
Fuip 2441 3.3VvDC 2DH5-Sngl 9.90 0.01 30 -20.10 | PASS
FricH 2480 3.3VDC | 2DH5-Sngl 9.70 0.01 30 | -20.30 | PASS
FLow 2402 3.3VvDC 3DH5-Sngl 10.44 0.01 30 -19.56 | PASS
Fmip 2441 3.3VvDC 3DH5-Sngl 10.39 0.01 30 -19.61 | PASS
FricH 2480 3.3VDC | 3DH5-Sngl 10.25 0.01 30 | -19.75 | PASS

Comments:
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3.7 Test Conditions and Results — AC power line conducted emissions

Power line conducted emissions acc. to
FCC 47 CFR 15.207 / IC RSS-Gen

Verdict: PASS

Test according referenced

Reference Method

standards

ANSI| C63.4

Frequency range

Fully configured sample scanned over
the following frequency range

0.15 MHz to 30 MHz

Points of Application

Application Interface

AC Mains

LISN

EUT test mode

AC-Powerline

Limits and results

* Limit decreases linearly with the logarithm of the frequency.

Frequency [MHz] Quasi-Peak [dBuV] Result Average [dBuV] Result

0.15t0 5 66 to 56* PASS 56 to 46* PASS

0.5t05 56 PASS 46 PASS

5to 30 60 PASS 50 PASS
Comments:

Test Report No.: GOM-1506-4874-TFC247BT-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany
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Conducted Emissions

EMI voltage test in the ac-mains according to FCC 15B

Project number: GOM-1506-4874

Applicant: Panasonic Industrial Devices Europe GmbH
EUT Name: Bluetooth Module
Model: ENW89829A2KF
Test Site: Eurofins Product Service GmbH
Operator: Mr. Yu
Test Conditions: Tnom: 23°C, Unom: 120VAC at AC/DC Adapter from Notebook
LISN: ESH2-Z5 L
Mode: Bluetooth link to Communication tester
Test Date: 2015-09-14
Note:
Index 1
= FCC15BAV = FCC15BQP ——— RBW:9kHz, Line 1 Max Average RBW: 9 kHz, Line 1 Max Peak
80 f
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60 ~—]
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Conducted Emissions

EMI voltage test in the ac-mains according to FCC 15B

Project number: GOM-1506-4874

Applicant: Panasonic Industrial Devices Europe GmbH
EUT Name: Bluetooth Module
Model: ENWB89829A2KF
Test Site: Eurofins Product Service GmbH
Operator: Mr. Yu
Test Conditions: Tnom: 23°C, Unom: 120VAC at AC/DC Adapter from Notebook
LISN: ESH2-Z5 N
Mode: Bluetooth link to Communication tester
Test Date: 2015-09-14
Note:
Index 2
=——— FCC15BAV =—— FCC15BQP —— RBW:9kHz, Neutral Max Average RBW: 9 kHz, Neutral Max Peak

80
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\
L o~
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= 30T
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3.8 Test Conditions and Results — Band edge compliance

Band-edge compliance acc. to FCC 15.247 / IC RSS-247

Verdict: PASS

EUT requirement Reference
rule parts and clause FCC 15.247(d) / IC RSS-247 5.5
Test according to Reference Method
measurement reference ANSI C63.10

Tested frequencies

Test frequency range
I:LOW / I:HIGH

Measurement mode Peak
Limits
Limit Condition
<-20 dB/100 kHz Peak power measurement detector = Peak
<-30 dB/100 kHz Peak power measurement detector = RMS
Test setup
Spectrum
Analyzer EUT

Test procedure

1. EUT set to test mode (Communication tester is used if needed)
2. Span set around lower band edge and detector is set to peak and max hold
3. Resolution bandwidth is set to 100 kHz
4. Markers are set to peak emission levels within frequency band and outside frequency band
5. Band edge attenuation is determined from level difference
Test results

Channel Fr([a'\(jlli'ezr}cy Mode Level [dBc] Limit [dBc] | Margin [dB] | Result
FLow 2402 DH5-Sngl -48.99 -20 -28.99 PASS
FricH 2480 DH5-Sngl -48.02 -20 -28.02 PASS
FLow 2402 DH5-Hop -48.77 -20 -28.77 PASS
FricH 2480 DH5-Hop -48.50 -20 -28.50 PASS
FLow 2402 2DH5-Sngl -39.92 -20 -19.92 PASS
FricH 2480 2DH5-Sngl -46.99 -20 -26.99 PASS
FLow 2402 2DH5-Hop -42.32 -20 -22.32 PASS
FricH 2480 2DH5-Hop -43.46 -20 -23.46 PASS

Test Report No.: GOM-1506-4874-TFC247BT-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany

Page 52 of 80




<& eurofins

Product Service

Frow 2402 3DH5-Sngl -40.44 -20 -20.44 PASS

FricH 2480 3DH5-Sngl -47.54 -20 -27.54 PASS

FLow 2402 3DH5-Hop -40.60 -20 -20.60 PASS

FricH 2480 3DH5-Hop -45.21 -20 -25.21 PASS
Comments:

Test Report No.: GOM-1506-4874-TFC247BT-V01
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Product Service

Band-edge compliance — DH5-Sngl F ow

Band-edge compliance acc. to FCC 15.247

Project Number: GOM-1506-4874

Applicant:
EUT Name:
Model:
Test Site:
Operator:
Test Conditions:
Mode:

Test Date:
Verdict:
Note 1:
Note 2:

Panasonic Industrial Devices Europe GmbH
Bluetooth Module

ENW89829C3KF

Eurofins Product Service GmbH

Christian Weber

Tnom / Vnom

Tx, DH5, 2402 MHz, single frequency
2015-07-27

PASS

-20 dBr method (ANSI C63.10)

lower Band-edge, conducted measurement

* RBW 100 kHz Delta 1 [T1 ]
*VBW 100 kHz -48.99 dB
Ref 20 dBm Att 40 dB SWT 5 ms ~2.163461538 MHz
20 Offget aB Markdr 1 [T1]]
.81 dBm
v 2.402149038 cuz|IEN

[-10

[--20

[-—-30

[CEel S e sy T S e

A
I '3
J 3DB
Y i

- —-50

[-—60

[——-70

-80

ja il

Center 2.4 GHz

Date: 27.JUL.2015

900 kHz/ Span 9 MHz

14:12:18

Test Report No.: GOM-1506-4874-TFC247BT-V01
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Product Service

Band-edge compliance — DH5-Sngl FyigH

Band-edge compliance acc. to FCC 15.247

Project Number: GOM-1506-4874

Applicant: Panasonic Industrial Devices Europe GmbH
EUT Name: Bluetooth Module

Model: ENW89829C3KF

Test Site: Eurofins Product Service GmbH

Operator: Christian Weber

Test Conditions: Tnom / Vnom

Mode: Tx, DH5, 2480 MHz, single frequency

Test Date: 2015-07-27

Verdict: PASS

Note 1: -20 dBr method (ANSI C63.10)

Note 2: upper Band-edge, conducted measurement

® *RBW 100 kHz Delta 1 [T1 ]
*VBW 100 kHz _48.02 dB

Ref 20 dBm Att 40 dB SWT 5 ms 3.951923

20 Offget 6. dB Markdgr 1 [T1

ia ;

[-—-30

'\
LY % N PO TR P 4 T Y T Y R e e e

[-—-50

[——-60

--70

I

-80

Center 2.4835 GHz 900 kHz/ Span 9 MHz

Date: 27.JUL.2015 14:13:43

Test Report No.: GOM-1506-4874-TFC247BT-V01
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Product Service

Band-edge compliance — DH5-Hop Fiow

Band-edge compliance acc. to FCC 15.247

Project Number: GOM-1506-4874

Applicant: Panasonic Industrial Devices Europe GmbH
EUT Name: Bluetooth Module

Model: ENW89829C3KF

Test Site: Eurofins Product Service GmbH

Operator: Christian Weber

Test Conditions: Tnom / Vnom

Mode: Tx, DH5, hopping mode

Test Date: 2015-07-27

Verdict: PASS

Note 1: -20 dBr method (ANSI C63.10)

Note 2: lower Band-edge, conducted measurement

® *RBW 100 kHz Delta 1
*VBW 100 kHz

Ref 20 dBm Att 40 dB SWT 5 ms -2.

20 Offget 6.4 dB Markdz rT1 |3 |

i Natan
/x” NI
i

%

1
- ad Tl TiGE T
PR A el drte Jed A par e Iy i

HA
r——,

L
£

[--60

i
—-80

Center 2.4 GHz 900 kHz/ Span 9 MHz

Limit: Marker Delta value >20 dB

Date: 27.JUL.2015 14:23:12

Test Report No.: GOM-1506-4874-TFC247BT-V01
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Product Service

Band-edge compliance — DH5-Hop Fycn

Band-edge compliance acc. to FCC 15.247

Project Number: GOM-1506-4874

Applicant:
EUT Name:
Model:
Test Site:
Operator:
Test Conditions:
Mode:

Test Date:
Verdict:
Note 1:
Note 2:

%

Ref

Panasonic Industrial Devices Europe GmbH
Bluetooth Module

ENW89829C3KF

Eurofins Product Service GmbH

Christian Weber

Tnom / Vnom

Tx, DH5, hopping mode

2015-07-27

PASS

-20 dBr method (ANSI C63.10)

upper Band-edge, conducted measurement

*RBW 100 kHz Delta 1

*VBW 100 kHz

Att 40 dB SWT 5 ms

20 Offget

6. dB

HA
—

) ;

[--20

--30

[-—-40

o
[\ P
W

PN Y T T Y Y T P

[--60

—-80

i3 2

Center 2.4835 GHz

900 kHz/ Span 9 MHz

Limit: Marker Delta value >20 dB

Date: 27.JUL.2015

14:25:20

Test Report No.: GOM-1506-4874-TFC247BT-V01
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Product Service

Band-edge compliance — 2-DH5-Sngl Fiow

Band-edge compliance acc. to FCC 15.247

Project Number: GOM-1506-4874

Applicant:
EUT Name:

Model:

Test Site:
Operator:
Test Conditions:

Mode:

Test Date:

Verdict:
Note 1.
Note 2:

%

HA

Panasonic Industrial Devices Europe GmbH
Bluetooth Module

ENW89829C3KF

Eurofins Product Service GmbH

Christian Weber

Tnom / Vnom

Tx, 2-DH5, 2402 MHz, single frequency
2015-07-27

PASS

-20 dBr method (ANSI C63.10)

lower Band-edge, conducted measurement

*RBW 100 kHz Delta
*VBW 100 kHz
Ref 20 dBm Att 40 dB SWT 5 ms
20 Offget 6 dB M,
v b
B M\
[— O
[ \ LVL
-—-10 /
B 'L[/ \kn
[ Mﬁ [&.N;A ‘V
QQ’L!AﬂH .
P PR P T TN Y N Y B
--50
[-—-60
-0
i3 ol
—-80
Center 2.4 GHz 900 kHz/ Span 9 MHz

Limit: Marker Delta value >20 dB

Date: 27.JUL.2015

14:14:57
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Product Service

Band-edge compliance — 2-DH5-Sngl Fycn

Band-edge compliance acc. to FCC 15.247

Project Number: GOM-1506-4874

Applicant:
EUT Name:
Model:
Test Site:
Operator:
Test Conditions:
Mode:

Test Date:
Verdict:
Note 1:
Note 2:

Panasonic Industrial Devices Europe GmbH
Bluetooth Module

ENW89829C3KF

Eurofins Product Service GmbH

Christian Weber

Tnom / Vnom

Tx, 2-DH5, 2480 MHz, single frequency
2015-07-27

PASS

-20 dBr method (ANSI C63.10)

upper Band-edge, conducted measurement

*RBW 100 kHz Delta 1 1]
*VBW 100 kHz —-46.99 dB
Ref 20 dBm Att 40 dB SWT 5 ms 76923077 MH
20 Offget 6. dB M, [T 1
2.4 8
LVL
1 3DB
[ Ao ], §IXT I ST
e
[--50
[--60
[--70
+
—-80

Center 2.4835 GHz

900 kHz/ Span 9 MHz

Limit: Marker Delta value >20 dB

Date: 27.JUL.2015

14:16:08

Test Report No.: GOM-1506-4874-TFC247BT-V01
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Product Service

Band-edge compliance — 2-DH5-Hop Fiow

Band-edge compliance acc. to FCC 15.247

Project Number: GOM-1506-4874

Applicant:
EUT Name:

Model:

Test Site:
Operator:
Test Conditions:

Mode:

Test Date:

Verdict:
Note 1.
Note 2:

%

HA

Panasonic Industrial Devices Europe GmbH
Bluetooth Module

ENW89829C3KF

Eurofins Product Service GmbH

Christian Weber

Tnom / Vnom

Tx, 2-DH5, hopping mode

2015-07-27

PASS

-20 dBr method (ANSI C63.10)

lower Band-edge, conducted measurement

*RBW 100 kHz Delta 1
*VBW 100 kHz

Ref 20 dBm Att 40 dB SWT 5 ms -4 .355 D2
20 Offget 6 dB Markdr [T

.66 d
Lo 2.404139423 ©
B fmwﬂ%
[——-10 /
[--20 ’J
- —-30 T

3DB
[T T Y L3
oA
-—-50
[--60
[--70
i

—-80
Center 2.4 GHz 900 kHz/ Span 9 MHz

Limit: Marker Delta value >20 dB

Date: 27.JUL.2015

14:26:55

Test Report No.: GOM-1506-4874-TFC247BT-V01
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Product Service

Band-edge compliance — 2-DH5-Hop Fygn

Band-edge compliance acc. to FCC 15.247

Project Number: GOM-1506-4874

Applicant: Panasonic Industrial Devices Europe GmbH
EUT Name: Bluetooth Module

Model: ENW89829C3KF

Test Site: Eurofins Product Service GmbH

Operator: Christian Weber

Test Conditions: Tnom / Vnom

Mode: Tx, 2-DH5, hopping mode

Test Date: 2015-07-27

Verdict: PASS

Note 1: -20 dBr method (ANSI C63.10)

Note 2: upper Band-edge, conducted measurement

® *RBW 100 kHz Delta 1 [T1 ]
*VBW 100 kHz -43.46 d

Ref 20 dBm Att 40 dB SWT 5 ms 5.870192308

20 Offget 6. dB Markdr [T 1

[-10

HA

s,

LVL

B

T

[ %
1

[--60

i3 2
—-80

Center 2.4835 GHz 900 kHz/ Span 9 MHz

Limit: Marker Delta value >20 dB

Date: 27.JUL.2015 14:28:37
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Product Service

Band-edge compliance — 3-DH5-Sngl Fiow

Band-edge compliance acc. to FCC 15.247

Project Number: GOM-1506-4874

Applicant:
EUT Name:
Model:
Test Site:
Operator:
Test Conditions:
Mode:

Test Date:
Verdict:
Note 1:
Note 2:

%

20 dBm

Panasonic Industrial Devices Europe GmbH

Bluetooth Module
ENW89829C3KF

Eurofins Product Service GmbH
Christian Weber

Tnom / Vnom

Tx, 3-DH5, 2402 MHz, single frequency

2015-07-27
PASS
-20 dBr method (ANSI C63.10)

lower Band-edge, conducted measurement

*RBW 100 kHz
*VBW 100 kHz
SWT 5 ms

Att 40 dB

Delta

20

Off

[-10

HA

£

/

LVL

--10

/

[--20

--30

3DB

[-—-40

[--60

—-80

i

900 kHz/

Center 2.4 GHz

Limit: Marker Delta value >20 dB

Date: 27.JUL.2015 14:18:20

Span 9 MHz

Test Report No.: GOM-1506-4874-TFC247BT-V01
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Product Service

Band-edge compliance — 3-DH5-Sngl Fycn

Band-edge compliance acc. to FCC 15.247

Project Number: GOM-1506-4874

Applicant:
EUT Name:
Model:
Test Site:
Operator:
Test Conditions:
Mode:

Test Date:
Verdict:
Note 1:
Note 2:

Ref

Panasonic Industrial Devices Europe GmbH
Bluetooth Module

ENW89829C3KF

Eurofins Product Service GmbH

Christian Weber

Tnom / Vnom

Tx, 3-DH5, 2480 MHz, single frequency
2015-07-27

PASS

-20 dBr method (ANSI C63.10)

upper Band-edge, conducted measurement

*RBW 100 kHz Delta

*VBW 100 kHz

Att 40 dB SWT 5 ms 3.548

20 Offget

6. dB

LVL

[-—-40

TSR .| IS P Y Y g

[--60

—-80

i3 2

Center 2.4835 GHz

900 kHz/ Span 9 MHz

Limit: Marker Delta value >20 dB

Date: 27.JUL.2015

14:19:51
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Product Service

Band-edge compliance — 3-DH5-Hop Fiow

Band-edge compliance acc. to FCC 15.247

Project Number: GOM-1506-4874

Applicant: Panasonic Industrial Devices Europe GmbH
EUT Name: Bluetooth Module

Model: ENW89829C3KF

Test Site: Eurofins Product Service GmbH

Operator: Christian Weber

Test Conditions: Tnom / Vnom

Mode: Tx, 3-DH5, hopping mode

Test Date: 2015-07-27

Verdict: PASS

Note 1: -20 dBr method (ANSI C63.10)

Note 2: lower Band-edge, conducted measurement

® *RBW 100 kHz Delta 1 [T1 ]
*VBW 100 kHz -40.60 dB
2.466346

Ref 20 dBm Att 40 dB SWT 5 ms

20 Offget 6. dB

[-10

»
F-10
[--20 J
L, 1 a i
'FW[I‘ 3DB
R 7 o T T e

[--60

i
—-80

Center 2.4 GHz 900 kHz/ Span 9 MHz

Limit: Marker Delta value >20 dB

Date: 27.JUL.2015 14:30:35
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Product Service

Band-edge compliance — 3-DH5-Hop Fyign

Band-edge compliance acc. to FCC 15.247

Project Number: GOM-1506-4874

Applicant:
EUT Name:
Model:
Test Site:
Operator:
Test Conditions:
Mode:

Test Date:
Verdict:
Note 1:
Note 2:

%

Ref

Panasonic Industrial Devices Europe GmbH
Bluetooth Module

ENW89829C3KF

Eurofins Product Service GmbH

Christian Weber

Tnom / Vnom

Tx, 3-DH5, hopping mode

2015-07-27

PASS

-20 dBr method (ANSI C63.10)

upper Band-edge, conducted measurement

*RBW 100 kHz Delta 1
*VBW 100 kHz

Att 40 dB SWT 5 ms

20 Offget

6. dB

HA

‘XX LVL

--10

[--20

--30

[-—-40

-
m@mmmm B

[--60

—-80

i3 2

Center 2.4835 GHz

900 kHz/ Span 9 MHz

Limit: Marker Delta value >20 dB

Date: 27.JUL.2015

14:32:37
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3.9 Test Conditions and Results — Conducted spurious emissions

Conducted spurious emissions acc. to FCC 15.247 / IC RSS-247 Verdict: PASS
EUT requirement Reference
rule parts and clause FCC 15.247(d) / IC RSS-247 5.5
Test according to Reference Method
measurement reference ANSI C63.10

Tested frequencies

Test frequency range
10 MHz — 10™ Harmonic

Measurement mode Peak
Limits
Limit Condition
<-20 dB/100 kHz Peak power measurement detector = Peak
<-30 dB/100 kHz Peak power measurement detector = RMS
Test setup
it

Test procedure

1. EUT set to test mode (Communication tester is used if needed)
2. Span it set according to measurement range
3. Resolution bandwidth is set to 100 kHz and detector to peak and max hold
4. Markers are set to peak emission levels within frequency band
5. Emission level is determined by second marker on emission peak
6. Attenuation is determined from level difference
Test results
chamnel [FEEoISY] wode [ e | | oy | " | Resut
FLow 2402 DH5-Sngl 14399 -37.58 9.7 -10.3 | -27.28 | PASS
Fumip 2441 DH5-Sngl 14643 -31.99 9.7 -10.3 | -21.69 | PASS
Fhich 2480 DH5-Sngl 14886 -29.98 9.6 -10.4 | -19.58 | PASS
FLow 2402 2DH5-Sngl 14399 -38.74 8.0 -12.0 | -26.74 | PASS
Fumip 2441 2DH5-Sngl 14643 -38.33 7.9 -12.1 | -26.23 | PASS
FricH 2480 2DH5-Sngl 14886 -37.03 7.7 -12.3 | -24.73 | PASS
FLow 2402 3DH5-Sngl 4804 -42.53 8.0 -12.0 | -30.53 | PASS
Fumip 2441 3DH5-Sngl 2325 -40.57 7.9 -12.1 | -28.47 | PASS
FricH 2480 3DH5-Sngl 14886 -38.66 7.7 -12.3 | -26.36 | PASS
Comments:
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Product Service

Conducted spurious emissions — DH5-Sngl F ow

Spurious Emissions acc. to FCC 15.247

Project Number: GOM-1506-4874

Applicant:
EUT Name:
Model:
Test Site:
Operator:
Test Conditions:
Mode:

Test Date:
Verdict:
Note 1:
Note 2:

%

Panasonic Industrial Devices Europe GmbH
Bluetooth Module
ENW89829C3KF

Eurofins Product Service GmbH
Christian Weber

Tnom / Vnom

Tx, DH5, 2402 MHz
2015-07-27

PASS

Spurious in non-restricted frequency bands (ANSI C63.10)
conducted measurement

* RBW 100 kHz
* VBW 300 kHz

Ref 15 dBm *Att 25 dB * SWT 30 s
10 S
[~ O
DTt
1 PK |-20
VIEW
[~ 30 VL
| o—sue £
50 [
-60
—-70
3pB
-80
Start 10 MHz 699 MHz/ Stop 7 GHz
* RBW 100 kHz Marker 2 [T1 ]
* VBW 300 kHz -41.20 dBr
Ref 15 dBm *Att 25 dB * SWT 30 s .993589744 GHz
o c 1
-}7.58 »m«vl
[~ O
14.3990}8462 cuz|IEN
+ Sic
VIEW|
[-—30 LVL
Y
-4a0
-S0 — - ~ a — T T de "]
[ —60
[--70
3DB
[-—-80
Start 7 GHz 1.9 GHz/ Stop 26 GHz
Date: 27.JUL.2015 14:41:57
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Product Service

Conducted spurious emissions — DH5-Sngl Fyp

Spurious Emissions acc. to FCC 15.247

Project Number: GOM-1506-4874

Applicant:
EUT Name:
Model:
Test Site:
Operator:
Test Conditions:
Mode:

Test Date:
Verdict:
Note 1:
Note 2:

@

Panasonic Industrial Devices Europe GmbH
Bluetooth Module
ENW89829C3KF

Eurofins Product Service GmbH
Christian Weber

Tnom / Vnom
Tx, DH5, 2441 MHz

2015-07-27
PASS

Spurious in non-restricted frequency bands (ANSI C63.10)
conducted measurement

* RBW 100 kHz
* VBW 300 kHz

LVL

Ref 15 dBm *Att 25 dB * SWT 30 s
10
o
1 PK |--20
VIEW
--30
- —a0—SuE oL
- (Ll
--60
--70
--s0
Start 10 MHz 699 MHz/ Stop 7 GHz
* RBW 100 kHz Marker 1 [T1 ]
* VBW 300 kHz
Ref 15 dBm *Att 25 dB * SWT 30 s 4.
10
o
2 T
20
VIEW]
--30
--40
NS P VSR P VY PN RO ey, mr————
[--60
--70
--s0
start 7 GHz 1.9 GHz/ Stop 26 GHz
Date: 27.JUL.2015 14:45:41
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Product Service

Conducted spurious emissions — DH5-Sngl Fycy

Spurious Emissions acc. to FCC 15.247

Project Number: GOM-1506-4874

Applicant: Panasonic Industrial Devices Europe GmbH
EUT Name: Bluetooth Module

Model: ENWB89829C3KF

Test Site: Eurofins Product Service GmbH

Operator: Christian Weber

Test Conditions: Tnom / Vnom

Mode: Tx, DH5, 2480 MHz

Test Date: 2015-07-27

Verdict: PASS

Note 1: Spurious in non-restricted frequency bands (ANSI C63.10)
Note 2: conducted measurement

Ref 15 dBm * Attt 25 dB * SWT 30 s 4.9597¢

/ * RBW 100 kHz Marker 2 [T1 ]
* VBW 300 kHz —45.83 dBrr
c 50 GHz

1

10 %
[~ O
1 PK [--20
VIEW
[--30
1 LVL
| _ L o—sue £ y
50 t Y
--60
--70
3DB
[--80
Start 10 MHz 699 MHz/ Stop 7 GHz
* RBW 100 kHz Marker 1 [T1 ]
* VBW 300 kHz 2 dBrr
Ref 15 dBm *Att 25 dB * SWT 30 s 4.88 GHz
10 - i
o
=
ot =
20
VIEW] v
30 LVL

[--40

b+

[--60

3
-
4
1
-3
3
3
1
.

Start 7 GHz 1.9 GHz/ Stop 26 GHz

Date: 27.JUL.2015 14:49:08

Test Report No.: GOM-1506-4874-TFC247BT-V01

Eurofins Product Service GmbH
Storkower Str. 38c, D-15526 Reichenwalde, Germany

Page 69 of 80



+% eurofins

Product Service

Conducted spurious emissions — 2-DH5-Sngl Fiow

Spurious Emissions acc. to FCC 15.247

Project Number: GOM-1506-4874

Applicant:
EUT Name:
Model:
Test Site:
Operator:
Test Conditions:
Mode:

Test Date:
Verdict:
Note 1:
Note 2:
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Bluetooth Module

ENW89829C3KF

Eurofins Product Service GmbH

Christian Weber
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TX, 2-DH5, 2402 MHz

2015-07-27

PASS

Spurious in non-restricted frequency bands (ANSI C63.10)
conducted measurement
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Product Service

Conducted spurious emissions — 2-DH5-Sngl Fyp

Spurious Emissions acc. to FCC 15.247

Project Number: GOM-1506-4874

Applicant:
EUT Name:
Model:
Test Site:
Operator:
Test Conditions:
Mode:

Test Date:
Verdict:
Note 1:
Note 2:

@

Panasonic Industrial Devices Europe GmbH
Bluetooth Module

ENW89829C3KF

Eurofins Product Service GmbH

Christian Weber

Tnom / Vnom

TX, 2-DH5, 2441 MHz

2015-07-27

PASS

Spurious in non-restricted frequency bands (ANSI C63.10)
conducted measurement
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Product Service

Conducted spurious emissions — 2-DH5-Sngl Fycn

Spurious Emissions acc. to FCC 15.247

Project Number: GOM-1506-4874

Applicant: Panasonic Industrial Devices Europe GmbH
EUT Name: Bluetooth Module

Model: ENWB89829C3KF

Test Site: Eurofins Product Service GmbH

Operator: Christian Weber

Test Conditions: Tnom / Vnom

Mode: Tx, 2-DH5, 2480 MHz

Test Date: 2015-07-27

Verdict: PASS

Note 1: Spurious in non-restricted frequency bands (ANSI C63.10)
Note 2: conducted measurement
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Product Service

Conducted spurious emissions — 3-DH5-Sngl Fiow

Spurious Emissions acc. to FCC 15.247

Project Number: GOM-1506-4874

Applicant: Panasonic Industrial Devices Europe GmbH
EUT Name: Bluetooth Module

Model: ENWB89829C3KF

Test Site: Eurofins Product Service GmbH

Operator: Christian Weber

Test Conditions: Tnom / Vnom

Mode: Tx, 3-DH5, 2402 MHz

Test Date: 2015-07-27

Verdict: PASS

Note 1: Spurious in non-restricted frequency bands (ANSI C63.10)
Note 2: conducted measurement
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Product Service

Conducted spurious emissions — 3-DH5-Sngl Fyp

Spurious Emissions acc. to FCC 15.247

Project Number: GOM-1506-4874

Applicant: Panasonic Industrial Devices Europe GmbH
EUT Name: Bluetooth Module

Model: ENWB89829C3KF

Test Site: Eurofins Product Service GmbH

Operator: Christian Weber

Test Conditions: Tnom / Vnom

Mode: Tx, 3-DH5, 2441 MHz

Test Date: 2015-07-27

Verdict: PASS

Note 1: Spurious in non-restricted frequency bands (ANSI C63.10)
Note 2: conducted measurement
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Product Service

Conducted spurious emissions — 3-DH5-Sngl Fych

Spurious Emissions acc. to FCC 15.247

Project Number: GOM-1506-4874

Applicant: Panasonic Industrial Devices Europe GmbH
EUT Name: Bluetooth Module

Model: ENWB89829C3KF

Test Site: Eurofins Product Service GmbH

Operator: Christian Weber

Test Conditions: Tnom / Vnom

Mode: Tx, 3-DH5, 2480 MHz

Test Date: 2015-07-27

Verdict: PASS

Note 1: Spurious in non-restricted frequency bands (ANSI C63.10)
Note 2: conducted measurement
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3.10 Test Conditions and Results — Transmitter radiated emissions

Transmitter radiated emissions acc. to
FCC 47 CFR 15.247 | IC RSS-247

Verdict: PASS

Test according referenced Reference Method
standards FCC 15.247(d) / IC RSS-247 5.5
Test according to Reference Method
measurement reference ANSI| C63.10

Tested frequencies

Test frequency range

30 MHz — 10" Harmonic

Limits
Frequency range [MHZz] Detector Limit [uV/m] [ dlla_LrT\]/i}m] Limit Distance [m]
30-88 Quasi-Peak 100 40 3
88 — 216 Quasi-Peak 150 435 3
216 — 960 Quasi-Peak 200 46 3
960 — 1000 Quasi-Peak 500 54 3
> 1000 Average 500 54 3

Radiated emissions which fall in the restricted bands, as defined in Section 15.205(a), must also
comply with the radiated emission limits specified in Section 15.209(a) (see Section 15.205(c)).
When average radiated emission measurements are specified, including average emission
measurements below 1000 MHz, there also is a limit on the peak level of the radio frequency
emissions. The limit on peak radio frequency emissions is 20 dB above the maximum permitted

average emission limit applicable to the equipment under test.

Test setup
A . .
Semi-anechoic Chamber
v
[ ] | | EUT
L] ‘ | I
Turn | table
_— Ground Plane _—
T T T
Amplifier Measurement
Matrix Receiver
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Test procedure

1. EUT set to test mode (Communication tester is used if needed)
Span it set according to measurement range

3. Resolution bandwidth below 1 GHz is set according to CISPR 16 with peak/quasi-peak detector
and RBW of 1 MHz with peak/average detector is used above 1 GHz

4. Markers are set to peak emission levels within restricted bands

n

Test results — DH5

Channel Frmllj_'ezr]]cy Mode Er[Tlc/ililsZi(])n [ dlt_)ﬁv?rln] Det. Pol. [ dkl)_:R]/i/tm] M[zré]]in
0 2402 DH5 132 35.01 pk ver 43.52 -08.51
0 2402 DH5 4800 48.74 pk hor 74.00 -25.26
0 2402 DH5 4804 52.96 pk ver 74.00 -21.04
0 2402 DH5 4804 51.19 RMS ver 54.00 -02.81
39 2441 DH5 2377.1 55.13 pk hor 74.00 -18.87
39 2441 DH5 2377.1 25.42 RMS hor 54.00 -28.58
39 2441 DH5 2377.3 48.93 pk ver 74.00 -25.07
39 2441 DH5 2377.3 27.14 RMS ver 54.00 -26.86
39 2441 DH5 2491.7 55.66 pk hor 74.00 -18.34
39 2441 DH5 2491.7 30.31 RMS hor 54.00 -23.69
39 2441 DH5 4880 45.56 pk ver 74.00 -28.44
39 2441 DH5 4881 49.07 pk ver 74.00 -24.93
39 2441 DH5 4881 48.11 RMS ver 54.00 -05.89
39 2441 DH5 7320 51.64 pk hor 74.00 -22.36
39 2441 DH5 7323 55.43 pk ver 74.00 -18.57
39 2441 DH5 7323 52.06 RMS ver 54.00 -01.94
39 2441 DH5 7323 54.63 pk ver 74.00 -19.37
39 2441 DH5 7323 51.36 RMS ver 54.00 -02.64
78 2480 DH5 2377 55.71 pk hor 74.00 -18.29
78 2480 DH5 2377 26.46 RMS hor 54.00 -27.54
78 2480 DH5 2483.5 60.16 pk hor 74.00 -13.84
78 2480 DH5 2483.5 52.56 RMS hor 54.00 -01.44
78 2480 DH5 4960 51.69 pk hor 74.00 -22.31
78 2480 DH5 4960 49.60 RMS hor 54.00 -04.40
78 2480 DH5 4960 53.93 pk ver 74.00 -20.07
78 2480 DH5 4960 51.57 RMS ver 54.00 -02.43
78 2480 DH5 7439 54.48 pk ver 74.00 -19.52
78 2480 DH5 7439 50.28 RMS ver 54.00 -03.72
Comments:
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Test results — 3-DH5

Channel |F1oHUENY | yyoge | Emission [ Level | pe |, | Limit | Mergin
0 2402 3-DH5 4800 47.89 pk hor 74.00 -26.11
0 2402 3-DH5 4800 50.16 pk ver 74.00 -23.84
0 2402 3-DH5 4800 47.27 pk ver 74.00 -26.73
39 2441 3-DH5 2377.8 55.17 pk hor 74.00 -18.83
39 2441 3-DH5 2377.8 25.33 RMS hor 54.00 -28.67
39 2441 3-DH5 4880 46.87 pk hor 74.00 -27.13
39 2441 3-DH5 4880 49.37 pk ver 74.00 -24.63
39 2441 3-DH5 4880 48.91 pk ver 74.00 -25.09
39 2441 3-DH5 4880 46.59 pk ver 74.00 -27.41
39 2441 3-DH5 7320 46.21 pk hor 74.00 -27.79
39 2441 3-DH5 7323 55.78 pk ver 74.00 -18.22
39 2441 3-DH5 7323 51.22 RMS ver 54.00 -02.78
39 2441 3-DH5 7323 56.00 pk ver 74.00 -18.00
39 2441 3-DH5 7323 51.52 RMS ver 54.00 -02.48
39 2441 3-DH5 7323 55.73 pk ver 74.00 -18.27
39 2441 3-DH5 7323 52.30 RMS ver 54.00 -01.70
39 2441 3-DH5 7323 53.97 pk ver 74.00 -20.03
39 2441 3-DH5 7323 50.24 RMS ver 54.00 -03.76
78 2480 3-DH5 2378 56.24 pk hor 74.00 -17.76
78 2480 3-DH5 2378 26.46 RMS hor 54.00 -27.54
78 2480 3-DH5 2483.5 66.38 pk hor 74.00 -07.62
78 2480 3-DH5 2483.5 53.89 RMS hor 54.00 -00.11
78 2480 3-DH5 4952 47.21 pk hor 74.00 -26.79
78 2480 3-DH5 4952 49.42 pk ver 74.00 -24.58
78 2480 3-DH5 4952 50.86 pk ver 74.00 -23.14
78 2480 3-DH5 7440 45.76 pk hor 74.00 -28.24
78 2480 3-DH5 7440 54.11 pk ver 74.00 -19.89
78 2480 3-DH5 7440 50.07 RMS ver 54.00 -03.93
78 2480 3-DH5 7440 49.04 pk ver 74.00 -24.96

Comments:
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3.11 Test Conditions and Results — Receiver radiated emissions

Receiver radiated emissions acc. to IC RSS-247

Verdict: PASS

Test according referenced

Reference Method

standards

IC RSS-247 3.1
Test according to Reference Method
measurement reference ANS| C63.10

Tested frequencies

Test frequency range

30 MHz — 5™ Harmonic

EUT test mode Receive
Limits
Frequency range [MHZz] Detector Limit [puV/m] Limit [dBuV/m] Limit Distance [m]
30-88 Quasi-Peak 100 40 3
88 — 216 Quasi-Peak 150 43.5 3
216 — 960 Quasi-Peak 200 46 3
960 — 1000 Quasi-Peak 500 54 3
> 1000 Average 500 54 3
Test setup
A . .
Semi-anechoic Chamber
|
[ ] I EUT
L] ‘ | I
Turn | table
—_— Ground Plane _—
S A S
Amplif_ier Measurement
Matrix Receiver
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Test procedure

1. EUT set to receive mode (Communication tester is used if needed)
2. Span it set according to measurement range
3. Resolution bandwidth below 1 GHz is set according to CISPR 16 with peak/quasi-peak detector
and RBW of 1 MHz with peak/average detector is used above 1 GHz
4. Markers are set to peak emission levels
Test results
Chanmel | Frattercs | Evisson [Emeser el oot | Pl | gt | amer
0-78 2402-2480 31.7 35.61 pk ver 40.00 -4.39 dB
0-78 2402-2480 36.8 36.24 pk ver 40.00 -3.76 dB
0-78 2402-2480 43.94 36.49 pk ver 40.00 -3.51dB
0-78 2402-2480 56.86 35.23 pk ver 40.00 -4.77 dB
0-78 2402-2480 132 34.17 pk ver 43.50 -9.33dB
0-78 2402-2480 419.2 27.83 pk ver 46.00 -18.17 dB
0-78 2402-2480 480 31.08 pk hor 46.00 -14.92 dB
0-78 2402-2480 860.8 32.09 pk hor 46.00 -13.91 dB
0-78 2402-2480 4832 44.87 pk hor 53.98 -9.11dB
Comments:
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