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VERIFICATION OF COMPLIANCE

Applicant: SDI Technologies Inc.

1299, Main Street, Rahway, NJ 07065, U.S.A.
Manufacturer: SDI Technologies Inc.

1299, Main Street, Rahway, NJ 07065, U.S.A.
Factory : DONGGUAN FINEMOST ELECTRONICS CO.,LTD

46 Shangxing Road, Shangjiao, Chang-An Town, Dongguan City,
Guangdong, P.R.China

Product Description:

NFC Bluetooth Stereo Dual Alarm Clock with Dual Wireless USB Charging

Trade Mark:

iHome

Model Number:

iBN350, iBN350G, iBN350X (X denote as color of cabinet)
(Note: The samples are the same except difference color of
appearance and model number. So iBN350 was selected for full test.)

We hereby certify that:

The above equipment was tested by EMTEK(Dongguan) Co., Ltd. The test data, data
evaluation, test procedures, and equipment configurations shown in this report were
made in accordance with the procedures given in ANSI C63.10-2013 and the energy
emitted by the sample EUT tested as described in this report is in compliance with
conducted and radiated emission limits of FCC Rules Part 15.247(2016).

Date of Test :

Prepared by :

Reviewer :

August 01, 2016 to  August 14, 2016
Yolanda Liang/Editor

A fon He

Alan He/Supervisor

o

Approved & Authorized

Signer :
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Sam Lv/Manager

Page 2 of 86 Report No. ED160802028E1 KID




EMITEK

Access to the World

Modified Information

Version Summary Revision Date Report No.
Ver.1.0 Original Report / ED160802028E1
TRF No. FCC Part 15.247/A Page 3 of 86 Report No. ED160802028E1 KID

iBN350 FCC ID ReportlVer.1.0



EMITEK

Access to the World

Table of Contents

1. GENERAL INFORMATION . ...cttitt ettt sttt snaesnaeanaesnsesnee s 6
1.1 PRODUCT DESCRIPTION ...uvuiiiititetisisiteistesesesesesessssesesesesessssssesesessssssssssesesesessssssssesesessssssssssesesessssssssaseses 6
1.2 TEST METHODOLOGY ...ooutiiuiiitiriitetestetesessetesestesestesesastese s esessssases s et esassese s sesessese s ssese s et e e ssese s senessene s 7
(IR T I =1 o o o] 2SR 8

2. SYSTEM TEST CONFIGURATION ..ottt 9
2.1 EUT CONFIGURATION ....cuttititiatiieteteteststsesesteteseseseessessesesesessssssasesasesessssasasasesesesessssssasesesessssnssesasesesens 9
2.2 EUT EXERCISE ....outiiiiiieteiieieieitete e ste et ete ettt se ettt et e s et e et s et et b et et et et be e s ben e e anene e 9
2.3 TEST PROCEDURE ......cccttitettiateststetestataseseesesessesessasesessasesessasesessesessesessssasessasesessesessasesessesesessesessnsessnsns 9
2.4  CONFIGURATION OF TESTED SYSTEM ...ovitiiiieierisieresiateseseesesessesessesessssasessasesessesessssessssesessssessssesensass 10

3. SUMMARY OF TEST RESULTS ... s 11

4. DESCRIPTION OF TEST MODES.........oo ottt st nree e 12

5. TEST SYSTEM UNCERTAINTY Lottt 13

6. CONDUCTED EMISSIONS TEST ..oiiiiiiiesiesie et 14
6.1 MEASUREMENT PROCEDURE: .....coitiiititetesitiststetesesesesessssssesesesessssssssasesesessssssasesesesessssssssasesesesssnsnsns 14
6.2 TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION) .....cvvviiiriririitseniereeenestesesesesesenessesssesesesssessnenes 14
6.3  MEASUREMENT EQUIPMENT USED: ..ottt ettt 14
6.4 MEASUREMENT RESULT . .cuiutitiiiiiitesiiieteestestseesesesteseeesesessesessssesessasessasesessesessssesessasessssasessssesessesessssesens 14
6.5 CONDUCTED MEASUREMENT PHOTOS: ...ciiiiiiriiieiiieieresieteesieesesseeseeesessesassssesssesessssesassesessssesessnsens 19

7. RADIATED EMISSION TEST ...ttt ee e nnee e 20
7.1 MEASUREMENT PROCEDURE........cotititiiititiitetistetesetetessstesessasessssese st ssesassesessssesessasesessasessssesessssessssesens 20
7.2 TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION).....cueiieeeririesiesiesreareesseseessessessesseessessessesennnes 22
7.3 MEASUREMENT EQUIPMENT USED: ......uiuiiiiiiiiieiinieie ettt sae et sessenensesens 23
7.4 RADIATED EMISSION LIMIT ..ottt sttt eses 24
7.5 MEASUREMENT RESULT ....coiiititiititisisieteiestesistetesestesessesesassesesaesesessasessesesassesessssesassesessssasessssesessesessssesens 25
7.5 RADIATED MEASUREMENT PHOTOS: .....coiiiiiiiiiiietiieteie ettt sttt 40

8. CHANNEL SEPARATION TEST ..ottt 41
8.1 MEASUREMENT PROCEDURE.........cititetttetiritestateteseseessstssesesesesessssssesasesessssssssasesesesessssssesasesessssssssasens 41
8.2 TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION)......cceiiieierinieriiaseseneesesesesessssesessesesesseessnsens 41
8.3 MEASUREMENT EQUIPMENT USED: ......ciiiiiiiiiieiinisieieie ettt sttt s ase e ssasens 41
8.4 MEASUREMENT RESULTS: ..utiiiiititiiieiesistestseetesesteseas et stasesas e seste s s esesessesesessesessesesessasessssesessnsesessesens 41

9. 20DB BANDWIDTH TEST ..oiiiiii ittt sttt snae e e 48
9.1 MEASUREMENT PROCEDURE........ccoitetetetetiritistetesesesesssssasasesesesessssssesesesessssssssesesesesessnsssesasesessssssssesens 48
9.2 TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION).....cueiveieeeriesresreeseareeseessessessessesseessessessessenses 48
9.3 MEASUREMENT EQUIPMENT USED: ......ocuiiiiiiiiieierieieieie ettt sse st sessesensesens 48
9.4 MEASUREMENT RESULTS: ..uiuititiititesisietest sttt ettt ese st et s se st e se st esese st ese st ese s ebesessebessete e snese e anenens 48

TRF No. FCC Part 15.247/A Page 4 of 86 Report No. ED160802028E1 KID

iBN350 FCC ID ReportlVer.1.0



EMITEK

Access to the World

10. QUANTITY OF HOPPING CHANNEL TEST ...iiiii e 55
10.1 MEASUREMENT PROCEDURE .......cocetitiiittittitastatesteseesestestesessessesessessessessasessessasessesseseasessessesessessessasessens 55
10.2 TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION) ....ccveiteiieiieaeeieiesiesiessessesseeseesesseseessens 55
10.3 MEASUREMENT EQUIPMENT USED: .....c.cciiiiiieieieiieiee sttt st snene s e s 55
10.4 MEASUREMENT RESULTS: ...utiititiietiistereses et tese ettt sttt ettt ettt nentese s nbene st 55

11. TIME OF OCCUPANCY (DWELL TIME) TEST ..ottt 56
11,1 TEST DESCRIPTION. ....cuiittuiietitstestsietet sttt ses ettt tesesee s e s tese st ebe e es et e e be et e se st et e et ese st st et seebe s ebenennaras 56
11.2 TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION).....uiuiieieniiarinistesinteienestesesessesessesesessenesessennanns 56
11.3 MEASUREMENT EQUIPMENT USED:.....cviiiiiiiitiitesieietesieietesteste sttt sae et aesa s saessesessessessasesenns 56
11.4 TEST REQUIREMENTS / LIMITS ...ttt ittt ettt sttt st see e n et sae e nne e 56
105 TEST RESULT .eitittitiieieetee et et ste e teetesee e eteetesee st etesbeseesesaeseseetesbeeeseeteeee st eEeeae e eseaeesaeseaseaaenbeseetesaensaneanens 57

12. MAXIMUM PEAK OQUTPUT POWER TEST ..ot 59
12.1 MEASUREMENT PROCEDURE ......cceouitiititisietestsiesestsseseseesessssesessesessesesessasessssesessssessssesessssessssesensssessssases 59
12.2 TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION).....ueeieiiiereesiesreseeeeeesieseessessessessseseeseessessenses 59
12.3 MEASUREMENT EQUIPMENT USED: ... .cutiiiiiiieiiitisieceie sttt sttt sttt aene et seeneese e seenesne e 59
12.4 MEASUREMENT RESULTS: ... ettt sttt b st bbb neenens 60

13. BAND EDGE TEST ..ottt ettt e esnbee e 66
13.1 MEASUREMENT PROCEDURE ......ctitttiitttiteteststesestssesesiese s et ssssesesse e ssesesssesessesesessesessesens 66
13.2 TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION).....uiuiiaieniierinistesenieienessesesessesessesesessenssessensnnns 67
13.3 MEASUREMENT EQUIPMENT USED: .....cviiiiiiitiitisieietesieieteete sttt ste s s se st aesa s saessesassessassnsessnns 67
13.4 MEASUREMENT RESULTS: ..utitiiitiettseeiete st ste sttt eesestesteseetesteseeseatesseseasesseseeseanesaeseasessesseseasessessasessens 68

14. ANTENNA APPLICATION ...ttt s 70
14.1 ANTENNA REQUIREMENT ....vtittitestetietesteseetestestesessessessasessessessesessessesessessessssessessessssessessesessessessssessessasessens 70
14,2 RESULT ..tiiiteteiteteest ettt ettt e bt e et s et £ e st e e Rt e s e Rt e e b et e b e R e e b e e b e R et et e et e ne st b e nenses e e nsnne s nnn 70

Appendix | (Photos of EUT) (5 pages)
TRF No. FCC Part 15.247/A Page 5 of 86 Report No. ED160802028E1 KID

iBN350 FCC ID ReportlVer.1.0



EMITEK

Access to the World

1. GENERAL INFORMATION

1.1Product Description

Characteristics Description

NFC Bluetooth Stereo Dual Alarm Clock with Dual Wireless

Product Name USB Charging

Model number iBN350

Adaptor 1: SW0903000-104(manufactured by Dongguan Becky
Electronics Tech Co., Ltd. Input AC100-240V~50/60Hz, 800mA
Max, output DC9V===3A)

Adaptor 2: GQ30-090300-AU(manufactured by Dongguan City
Ganggqi Electronic Co., Ltd. Input AC100-240V~50/60Hz, 1.0A

Max, output DCOV===3A)

Power Supply

Kind of Device Bluetooth Ver.4.1+EDR
Modulation GFSK, /4-DQPSK, 8DPSK
Operating Frequency

Range 2402-2480MHz

Number of Channels 79

Transmit Power Max(PK) 1.71dBm(0.001483W)

Antenna Type Internal PCB antenna
Antenna Gain 2.3dBi
Product Software Version 1.13

Product Hardware version V01

Radio Software Version V01
Radio Hardware version V01
TRF No. FCC Part 15.247/A Page 6 of 86 Report No. ED160802028E1 KID
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1.2Test Methodology

Both conducted and radiated testing was performed according to the procedures in
ANSI C63.10-2013. Radiated testing was performed at an antenna to EUT distance 3
meters.
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1.3Test Facility

Site Description

EMC Lab.

Name of Firm
Site Location

TRF No. FCC Part 15.247/A
iBN350 FCC ID ReportlVer.1.0

EMITEK

Access to the World

Registered on FCC, June 18, 2014
The Certificate Number is 247565.

Registered on Industry Canada, February 19, 2014
The Certificate Number is 9444A

EMTEK(Dongguan) Co., Ltd.

No.281, Guantai Road, Nancheng District,
Dongguan, Guangdong, China
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2. System Test Configuration

2.1 EUT Configuration
The EUT configuration for testing is installed on RF field strength measurement to
meet the Commissions requirement and operating in a manner which intends to
maximize its emission characteristics in a continuous normal application.

2.2 EUT Exercise
The Transmitter was operated in the normal operating mode. The Tx frequency was
fixed which was for the purpose of the measurements.

2.3 Test Procedure

2.3.1 Conducted Emissions

The EUT is a placed on as turn table which is 0.8 m above ground plane.
According to the requirements in Section 13.1.4.1 of ANSI C63.10-2013.
Conducted emissions from the EUT measured in the frequency range between
0.15 MHz and 30MHz using CISPR Quasi-Peak and average detector mode.

2.3.2 Radiated Emissions

Below 1000MHz, The EUT was placed on a turn table which is 0.8m above
ground plane. And above 1000MHz, The EUT was placed on a styrofoam table
which is 1.5m above ground plane. The turn table shall rotate 360 degrees to
determine the position of maximum emission level. EUT is set 3m away from
the receiving antenna which varied from 1m to 4m to find out the highest
emission. And also, each emission was to be maximized by changing the
polarization of receiving antenna both horizontal and vertical. In order to find
out the max. emission, the relative positions of EUT was fixed in a particular
direction according to the requirements in Section 13.1.4.1 of ANSI
C63.10-2013.

TRF No. FCC Part 15.247/A Page 9 of 86 Report No. ED160802028E1 KID
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2.4 Configuration of Tested System

Fig. 2-1 Configuration of Tested System

EUT

L » AC Mains

Table 2-1 Equipment Used in Tested System

EMITEK

Access to the World

GQ30-090300-AU Input
AC100-240V~50/60Hz, 1.0A

Max, output DCV-=3A)

ltem Equipment Trademark Model No. FCC ID Note
NFC Bluetooth Stereo
Dual Alarm Clock with | . .
1. Dual Wireless USB iHome iBN350 EMOIBN350 EUT
Charging
Adaptor 1: SW0903000-104
Input AC100-240V~50/60Hz,
800mA Max, output
DC9V-=3A) Support
2 Adapter N/A~ | Adaptor 2: GQ30-090300-AU N/A | Equipment

Note:

(1)  Unless otherwise denoted as EUT in [Remark] column , device(s) used in tested

system is a support equipment.

TRF No. FCC Part 15.247/A
iBN350 FCC ID ReportlVer.1.0
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3. Summary of Test Results
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FCC Rules Description Of Test Result
§15.207 AC Power Sonducted Compliant
mission

§15.247(d),§15.209 Radiated Emission Compliant

§15.247(a)(1) Channel Separation test Compliant

§15.247(a)(1) 20dB Bandwidth Compliant

§15.247(a)(1)(iii) Quantity of Hopping Channel Compliant
Time of Occupancy(Dwell Compliant

§15.247(a)(1)(iii) Time)

§15.247(b) Max Peak output Power test Compliant

§15.247(d) Band edge test Compliant

§15.203 Antenna Requirement Compliant

TRF No. FCC Part 15.247/A
iBN350 FCC ID ReportlVer.1.0
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4. Description of test modes

The EUT has been tested under its typical operating condition. Pre-defined engineering
program for regulatory testing used to control the EUT for staying in continuous transmitting.
Only the worst case data were reported.

The EUT has been associated with peripherals pursuant to ANSI C63.10-2013 and
configuration operated in a manner tended to maximize its emission characteristics in a
typical application. Frequency range investigated: radiation (9 KHz to the 10th harmonics of
the highest fundamental frequency or to 40 GHz, whichever is lower).

The EUT has been tested under TX operating condition.

This EUT is a FHSS system, were conducted to determine the final configuration from all
possible combinations. We use software control the EUT, Let EUT hopping on and transmit
with highest power, all the modes GFSK, 1/4-DQPSK, 8DPSK have been tested. 79
Channels are provided by EUT. The 3 channels of lower, medium and higher were chosen for
test.

Channel Frequency(MHz)
1 2402
40 2441
79 2480
TRF No. FCC Part 15.247/A Page 12 of 86 Report No. ED160802028E1 KID

iBN350 FCC ID ReportlVer.1.0



5. TEST SYSTEM UNCERTAINTY
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The following measurement uncertainty levels have been estimated for tests performed on the

apparatus:
Parameter Uncertainty

Radio Frequency +1x107-5
Maximum Peak Output Power Test +1.0dB
Conducted Emissions Test +2.0dB
Radiated Emission Test +2.0dB
Power Density +2.0dB
Occupied Bandwidth Test +1.0dB
Band Edge Test +3dB
All emission, radiated +3dB
Antenna Port Emission +3dB
Temperature +0.5C
Humidity +3%

Remark: The coverage Factor (k=2), and measurement Uncertainty for a level of Confidence of 95%

TRF No. FCC Part 15.247/A
iBN350 FCC ID ReportlVer.1.0
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6. Conducted Emissions Test

6.1 Measurement Procedure:
1. The EUT was placed on a table, which is 0.8m above ground plane.

2.Maximum procedure was performed on the six highest emissions to
ensure EUT compliance.

EMITEK

3. Repeat above procedures until all frequency measured was complete.

6.2 Test SET-UP (Block Diagram of Configuration)

Test Receiver

AC Mains

b

L.I.S.N

6.3 Measurement Equipment Used:

EUT

Access to the World

Conducted Emission Test Site
EQUIPMENT MFR MODEL SERIAL Characteristics Last Cal. Due date
TYPE NUMBER NUMBER
Test Receiver ggmzr‘i Escs3o | 100018 | OKHZ=3GHZ 144155016 03/14/2017
LIS.N Rohde & ENV216 | 100017 | FKHZ-300MHz | a1 00016 03/14/2017
Schwarz
RF SL‘j"r']tifh'“g CDS RSU-M2 | 38401 | 9KHZ-300MHZ |44 150016(03/14/2017
Coaxial Cable CDS 79254 | 46107086 | 9KHz=3GHz |03/15/2016 | 03/14/2017

6.4 Measurement Result:

Pass.

All the modulation modes were tested the data of the worst mode (GFSK TX 2402MHz)
are recorded in the following pages and the others modulation methods do not exceed

the limits.

Please refer to the following data.

TRF No. FCC Part 15.247/A
iBN350 FCC ID ReportlVer.1.0
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Adapter 1: Becky

20.0 dBuY

Limit1: —
Limit2:

40

Py
) JJUH h'“‘"""w"‘-ll

peak
;‘-L%
AVE
0.0
0.150 0.5 [MHz| 5 30.000
Site site #1 Fhase: L1 Temperaturs: 24
Limit: (CEJFCC PART 15 class B_QP Power: AC 1200/80Hz Hurmidity: 55 %
Mode: Tx2402
Mote: SW0903000-104
Reading Comrect Measure-
No. Mk.  Fregq.  Level Factor  ment Limit  Over
MHz dBuY dB dBu dBuv dB Detector Comment
1 0.1615 4144 10.01 5145 6539 1394 QP
2 0.1615 2468 10 34 69 5539 2070  AVG
3 0.4018 4057 1007 a0.64 5782 -7.18 apP
4 0.4018 33.54 1007 43.61 4782 421 AVG
5 1.1970 3248 1010 4258  56.00 -1342 QP
6 1.1970 2485 1010 34.96 4600 -11.04  AVG
T 20011 3099 1010 41.09 56.00 -14.91 apP
8 2.0011 26,72 1010 36.82  46.00 -9.18 AVG
9 2.8030 2846 1010 38.86  56.00 1744 QP
10 2.8090 2571 1010 35.81 4600 -1012  AVG
11 3.6033 2565 1010 3575 5600 -2025 QP
12 3.6033 2238 1010 32.48 4500 -13.52  AVG
“Maximum data  x:Owver limit  l:over margin Comment: Factor build in receiver. Operator. YE
TRF No. FCC Part 15.247/A Page 15 of 86 Report No. ED160802028E1 KID
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300 dBuv

Limik1: —
Limit2-

40

peak

k\u#frdh'm- ‘,'\"ffll.,q ,.I.H

APy -
0o
0.150 0.5 [MHz| 5 30.000
Site site #1 Phase: N Temperaturs: 24
Limit: {CE)FCC PART 15 class B_QP Power: AC 120V/60Hz Humidity: E%
Mode: TX2402
Mote: SW0903000-104
Reading Correct Measure-
No Mk, Freq  Level Factor  ment Limit  Over
MHz dBuy dB8 dBuy dBuy ds Detector Comment
1 0.4018 3934 1007 49.41 57.82 -84 QP
2 0.4018 3461 1007 4468 4782 -3.14 AVG
3 1.2033 3205 1010 4215 5600 -1385 QP
4 1.2033 2821 1010 38.31 4600 -7.69 AVG
5 20011 -5.63 10,10 447 5500 -51.53 QP
6 2.0011 26.57 10,10 36.67 4500 -933 AVG
7 2.8090 2797 10.10 38.07 5500 -17.93 QP
8 2.8090 2282 10.10 32892 4500 -13.08 AVG
9 3.6033 2535 10.10 3545 5600 -2055 QP
10 3.6033 21.62 10.10 3172 4600 -1428 AVG
1 4.4070 2450 1010 35.00 5600 -21.00 QP
12 4.4070 2483 1010 3499 4600 -11.01  AVG
“Maximum data  xOver limit  :over margin Comment: Factor build in receiver. Operator: YE
TRF No. FCC Part 15.247/A Page 16 of 86 Report No. ED160802028E1 KID
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Adapter 2:Gangqi

20.0 dBuv

Limit1: —
Limit2:

40

I"LE * lh-'wr ! lJ Lﬁ"'}* | 4(&1'
h. NJ'" 'l"v v/ peak
| LI V)
LR PV
0.0
0150 IR MHzI 5 30.000
Site site #1 Fhase: L1 Temperature: 24
Limit: (CE)FCC PART 15 class B_QP Power: AC 120V/80Hz Humidity: 55 %
Mode: Tx2402
Mote: GQ30-090300-AU
Reading Correct  Measure-
No. Mk.  Freq.  Level Factor  ment Limit ~ Ower
MHz dBu dB dBuv dBuv dB Detector Comment
1 0.1532 4061 1001 a0.62 6382 1520 QP
2 0.1532 2375 1001 3376 5582 2206 AVG
3 04018 3r21 1007 4728 5782 -1054 QP
4 0.4018 31.20 1007 4127 4782 6555 AVG
5 1.1970 3365 1010 4375 56.00 -1225 QP
6~ 1.1970 3114 1010 4124 4600 -476 AVG
T 2.0011 3240 1010 4250 56.00 -13.50 QP
8 2.0011 3041 1010 40.51 4600 -549 AVG
9 28050 3050 1010 4060 5600 -1540 QP
10 2.80590 2901 1010 39.1 4600 -5.89 AVG
" 3.6033 2873 1010 38.83 56.00 1717 QP
12 3.6033 2891 1010 39.01 4600 -699 AVG
“Maximum data ¥Over limit lover margin Comment: Factor build in receiver. ODEFETOFZ YE
TRF No. FCC Part 15.247/A Page 17 of 86 Report No. ED160802028E1 KID
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Limit1:

Limit2-

0o
0.150 0s [MHzI 5 30.000
Site site #1 Phase: N Temperature: 24
Limit: (CE)FCC PART 15 class B_QP Power: AC 120V/80Hz Humigity: 5%
Mode: TX2402
Mote: G(Q30-090300-AU
Reading Correct Measure-
No. Mk. Fregq.  Level Factor  ment Limit ~ Over
MHz dBu' dB dBuY dBuY dB Detector  Comment
1 0.1615 3972 1001 4973 B5H39 1568 QP
2 0.1615 2503 1001 35.04 5539 -2035 AVG
3 0.4018 3783 1007 4790 5782 -992 apP
4 0.4018 31.72 1007 4179 4782 603 AVG
5 1.2033 3376 1010 4386 5600 -12.14 QP
6 1.2033 2950 1010 3960 4600 640  AVG
7 2.0011 3249 1010 4259 5500 1341 QP
8 2.0011 2881 1010 3891 4600 -T09  AVG
9 2.8090 2501 1010 3911 56.00 -16.89 QP
10 2.8090 26.00 1010 3610 4600 990  AVG
11 36033 2837 1010 3847 5600 1753 QP
12 36033 2426 1010 3436 4600 -11.64  AVG
“Maximum data  x:Ower limit  “over margin Comment: Factor build in receiver. Operator: YE
TRF No. FCC Part 15.247/A Page 18 of 86 Report No. ED160802028E1 KID
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6.5 Conducted Measurement Photos:
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Radiated Emission Test

7.1 Measurement Procedure

1.

2.

The testing follows the guidelines in Spurious Radiated Emissions of ANSI
C63.10-2013.

Below 1000MHz, The EUT was placed on a turn table which is 0.8m above ground
plane. And above 1000MHz, The EUT was placed on a styrofoam table which is 1.5m
above ground plane.

. The EUT was set 3 meters from the interference receiving antenna, which was

mounted on the top of a variable height antenna tower.

. For each suspected emission, the EUT was arranged to its worst case and then tune

the Antenna tower (From 1m to 4m) and turntable (from O degree to 360 degree) to
find the maximum reading. A pre-amp and a high pass filter are used for the test in
order to get better signal level to comply with the guidelines.

Set to the maximum power setting and enable the EUT transmit continuously.

Final measurement (Above 1GHz): The frequency range will be divided into different
sub ranges depending of the frequency range of the used horn antenna. The EMI
Receiver set to peak and average mode and a resolution bandwidth of 1MHz. The
measurement will be performed in horizontal and vertical polarization of the
measuring antenna and while rotating the EUT in its vertical axis in the range of 0
degree to 360 degree in order to have the antenna inside the cone of radiation.

. Test Procedure of measurement (For Above 1GHz):

1) Monitor the frequency range at horizontal polarization and move the antenna over
all sides of the EUT (if necessary move the EUT to another orthogonal axis).

2) Change the antenna polarization and repeat 1) with vertical polarization.

3) Make a hardcopy of the spectrum.

4) Measure the frequency of the detected emissions with a lower span and resolution
bandwidth to increase the accuracy and note the frequency value.

5) Change the analyser mode to Clear/ Write and found the cone of emission.

6) Rotate and move the EUT, so that the measuring distance can be enlarged to 3m
and the antenna will be still inside the cone of emission.

7) Measure the level of the detected frequency with the correct resolution bandwidth,
with the antenna polarization and azimuth and the peak and average detector,
which causes the maximum emission.

8) Repeat steps 1) to 7) for the next antenna spot if the EUT is larger than the
antenna beamwidth.
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Use the following spectrum analyzer settings:

EMITEK

Access to the World

When spectrum scanned from 30MHz to 1GHz setting resolution bandwidth 120KHz and

video bandwidth 300KHz:

EMI Test Receiver Setting
Attenuation Auto

RB 120KHz
VB 300KHz
Detector QP
Trace Max hold

When spectrum scanned above 1GHz setting resolution bandwidth 1MHz, video

bandwidth 3MHz:

EMI Test Receiver Setting
Attenuation Auto

RB 1MHz
VB 3MHz
Detector Peak
Trace Max hold

When spectrum scanned above 1GHz setting resolution bandwidth 1MHz, video

bandwidth 10Hz:

EMI Test Receiver Setting
Attenuation Auto

RB 1MHz
VB 10Hz
Detector Peak
Trace Max hold
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7.2 Test SET-UP (Block Diagram of Configuration)

EMITEK

Access to the World

(A) Radiated Emission Test Set-Up, Frequency Below 30MHz

Turntable

\ EUT

Ground Plane

IO.S m

Test
Receiver

T

Coaxial Cable

(B) Radiated Emission Test Set-Up, Frequency Below 1000MHz

Turntable

\

EUT

0.8m

T

1mto4m

|

Spectrum /
Analyzer | |
|

Ground Plane

Coaxial Cable :

(C) Radiated Emission Test Set-Up, Frequency above 1000MHz

3m

————

Turntable

\ EUT

L]
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7.3 Measurement Equipment Used:

EMITEK

Access to the World

Item Equipment Manufacturer Model No. Serial No. Characteristics Last Cal. In%?’l/.al
1 Test Receiver Rohde & ESCI 1166.5950.0 | 9KHz-3GHz | 3452016 | 1 Year
Schwarz 3
2. Loop Antenna Schwarzbeck FMZB 1519 012 9 KHz -30MHz 3/15/2016 1 Year
3. Bilog Antenna Schwarzbeck VULB9163 000141 25MHz-2GHz 3/15/2016 1 Year
4. Power Amplifier CDS RSU-M352 818 1MHz-1GHz 3/15/2016 1 Year
5. Power Amplifier HP 8447F OPT Ho64 1GHz-26.5GHz 3/15/2016 1 Year
6. Color Monitor SUNSPO SP-140A N/A - 3/15/2016 1 Year
7. Single Line Filter JIANLI XL-3 N/A - 3/15/2016 1 Year
8. Single Phase JIANLI DL-2X100B N/A - 3/15/2016 | 1 Year
Power Line Filter
9. 3 Phase Power JIANLI DL-4X100B N/A - 3/15/2016 | 1 Year
Line Filter
10. DC Power Filter JIANLI DL-2X50B N/A - 3/15/2016 1 Year
1. Cable Schwarzbeck PLF-100 549489 9KHz-3GHz 3/15/2016 1 Year
12. Cable Rosenberger CIL02 A0783566 9KHz-3GHz 3/15/2016 1 Year
13. Cable Rosenberger RG 233/U 525178 9KHz-3GHz 3/15/2016 1 Year
14. | Signal Analyzer Rohde & FSV30 103040 9KHz-40GHz | 5/15/2016 | 1 Year
Schwarz
15. Horn Antenna Schwarzbeck BBHA9120D | 9120D-1272 1GHz-18GHz 3/15/2016 1 Year
16. Horn Antenna Schwarzbeck BBHA 9170 BBHgg1703 14GHz -26.5GHz 3/15/2016 1 Year
17. | PowerAmpifier | LUNAREM | LNA1ST8-4 1 J101000000 | AGHz26.5GH2 1 3452016 | 1 vear
18. Cable H+S CBL-26 N/A 1GHz-26.5GHz | 3/15/2016 | 1 Year
19, Cable H+s CBL-26 N/A 1GHz-26.5GHz | 3/15/2016 | 1 Year
20. Cable H+S CBL-26 N/A 1GHz-26.5GHz 3/15/2016 1 Year
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EMITEK

Access to the World

7.4 Radiated Emission Limit

The emissions from an intentional radiator shall not exceed the field strength levels
specified in the following table 15.209(a):

Frequencies Field Strength Measurement Distance
(MHz) {micorvolts/meter) (meters)
0.009~-0.490 2400/F(KHz) 300
0.490~1.705 24000/F(KHz) 30
1.705-30.0 30 30
30~-88 100 3
88~216 150 3
216~960 200 3
Above 960 500 3

15.205 Restricted bands of operation

MHz MHz MHz GHz
0.090-0.110 1642 - 16423 3999410 45-515
'0.495 - 0.505 16.69475 - 16.69525 608 - 614 535-546

21735-2.1905 1680425 - 16 80475 960 - 1240 T25-7.75
4125-4128 25.5-25.67 1300 - 1427 8025-85
417725417775 37.5-38.25 1435 -1626.5 90-92
420725 -420775 73-T4.6 16455 -1646.5 93-95
6.215-6218 T48-752 1660 - 1710 106-127
6.26775-6.26825 108-121.94 17188-17222 13.25-134
6.31175-6.31225 123-138 2200 - 2300 1447 -145
8.291 -8.294 1499 - 150.05 2310- 2390 1535-162
8.362 -8.366 15652475 - 156.52525 24835 - 2500 17.7-214
8.37625-8.38675 156.7-156.9 2690 - 2900 22.01-23.12
8.41425-8.41475 162.0125-167.17 3260 - 3267 236-240
12.29-12.293 167.72-1732 3332 - 3339 312-318
12.51975-12.52025 240 - 285 33458 - 3358 3643 -365
12.57675-12.57725 322 -3354 3600 - 4400 (3}

Remark 1. Emission level in dBuV/m=20 log (uV/m)

2. Measurement was performed at an antenna to the closed point of EUT
distance of meters.

3. Only spurious frequency is permitted to locate within the Restricted Bands
specified in provision of £ 15.205, and the emissions located in restricted
bands also comply with 15.209 limit.
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7.5 Measurement Result

EMITEK
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Below 30MHz:

Operation Mode: X Test Date : August 14, 2016
Frequency Range: 9KHz~30MHz Temperature :  28°C

Test Result: PASS Humidity : 65 %

Measured Distance: 3m Test By: Leon

Freq. Ant.Pol. Emission Limit 3m Over

Level
(MHz) H/V (dBuV/m) (dBuV/m) (dB)

Note: The low frequency, which started from 9KHz-30MHz, was pre-scanned and the
result which was 20dB lower than the limit line per 15.31(0) was not reported.

Below 1000MHz:

Pass.

All the modulation modes were tested the data of the worst mode (GFSK TX 2441MHz)
are recorded in the following pages and the others modulation methods do not exceed

the limits.

Please refer to the following data.
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Adapter 1: Becky

&0.0 dBuv/m

limit1: —
Margin
70

&0

50 r

40

30

20

0

0o

30,000 40 50 60 A0 60 [MHz] 200 400 500 GO0 700 1000.000
Site Chamber #1 Polarization: Horizontal Temperaturs: 26
Limit: (RE)FCC PART 15 class B 3m Power: AC 120V/60Hz Humidity: 55 %

Mode: TX2441
Mote: SW0903000-104

Reading Comrect Measure- o Antenna Table
No. Mk. Fregq.  Level Factor ~ment Limit  Over Height Degree
MHz dBu dB dBu\im dBuim dB Detector cm degree  Comment

1 60.0700 4235 -19.09 2326 4000 -1674 QP
2 * 135.7300 5136 -17.73 3363 4350 987 QP
3 149.3100 4513 -18.56 2657 4350 -1693 QP
4 171.6200 4720 -19.56 2764 43350 -1386 QP
]
6

212.3600 42683 -17.81 24.82 4350 -1868 QP
2647400 2860 -1643 2217 46.00 -2383 QP

“Maximum data  x:Overlimit  L'over margin Operator:  washingon

TRF No. FCC Part 15.247/A Page 26 of 86 Report No. ED160802028E1 KID
iBN350 FCC ID ReportlVer.1.0



EMITEK

Access to the World

2000 dBuy fm
limitd: —
M argin:

70

ED

50 l-

40

30

20

i0

L]

30000 40 S0 60 70 60 MHz| 200 400 500 600 OO0 1000.000
Site Chamber #1 Polarization:  Vertical Temperaturs: 26
Limit: (RE)FCC PART 15 class B 3m Power: AC 120Vi60Hz Humidity: 55 %
Mode: TX2441
Mote: SW0903000-104

Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ~ment Limit  Over Height Degree

MHz dBu dB dBu'im dBum dB Detector cm degree  Comment

1 47.4918 46.13  -14.50 3163 4000 -837 QP
2 * 136.7000 5522 -17.83 3739 4350 611 QP
3 154.1600 51.32 -1896 3236 4350 -11.14 QP
4 197.8100 4715 -18.82 2833 4350 1517 QP
5 211.3900 4035 -17.93 2242 4350 -2108 QP
6 939.8600 29.50 2.3 2719 4600 -1881 QP
“Maximum data  x:Over limit  l:over margin Operator:  washingon
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Adapter 2:Gangqi

0.0 dBuv/m

limit1: —_—
M argin:
70

&0

50 l-

Al

a0
i

20

0

00

00000 40 S0 &0 /0 %0 [MHz) J00 40 500 GO0 AO0 1000000

Site Chamber #1 Polarization: Horizontal Temperature: 28
Limit: (RE)FCC PART 15 class B 3m Power: AC 120V/60Hz Humidity: 55 %

Mode: TX2441
Mote: GQ30-090300-AU

Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ment Umit  Over Height Degree
MHz dBuy dB dButfm dBufm dB Detector cm degree  Comment

1 % 127.9700 83160 -17.53 35.63 4350 -787 QP

2 173.5600 4219  -19.65 2234 4350 -2098 QF
3 232.7300 3780 -16.99 20.51 46.00 -2549 QP
4 245.3400 3820  -16.67 21533 4600 -2447 QF
] 315.1800 3625 -14.0 2224 4600 -2378 QF
6 9&7.0200 29.00 -2.17 2583 5400 -2717 QP
*Maximum data XOver limit  over margin Operator:  washingon
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£20.0 dBuv/m

limix1: —_
M argin:
70

ED

50 r

40

0 IQ

20

10

0o
w000 40 0 B0 /0 g0 [MHz) J00 400 500 GO0 700 1000000

Site Chamber #1 Polarization:  Vertical Temperaturs: 26

Limit: {(RE)FCC PART 15 class B 3m Power:  AC 120VIB0Hz Humidity: 55 %

Mode: TX2441
Note: GQ30-090300-AU

Reading Comect Measure- Antenna Table
No. Mk.  Freq.  Level Factor ment Limit Over Height Degree
MHz dBuv dB dBu'im dBuvim dB Detector cm degree  Comment

1 128.9400 4930 -17.51 31.79 4350 -11.71 QP

2 * 136.7000 5030 1783 3247 4350 -11.03 QP
3 1464000 4435 -1848 2587 4350 -1763 QP
4 163.8600 4715  -1944 2771 4350 1579 QP
] 178.4100 4860 -19.83 2877 4350 1473 QP
3] 2191500 4230 1725 25105 4600 -2085 QP
“Maximumdata  x:Owerlimit  lover margin Operator: washingon
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Adapter 1: Becky

Above 1000MHz~10"™ Harmonics:

EMITEK

Access to the World

Operation Mode: GFSK (CH1: 2402MHz) TestDate:  August 14, 2016
Freq. |Ant. Pol.|Emission Level(dBuV/m)| Limit 3m(dBuV/m) Margin(dB)
(MHz) H/V PK AV PK AV PK AV
4804 \ 65.03 4415 74 54 -8.97 -9.85
7206 \% 63.25 43.62 74 54 -10.75 | -10.38
9608 \% 62.01 42 .15 74 54 -11.99 | -11.85
12010 V 61.58 41.05 74 54 -12.42 | -12.95
14412 V 60.55 40.69 74 54 -13.45 | -13.31
16814 V 60.43 40.05 74 54 -13.57 | -13.95
4804 H 65.36 45.25 74 54 -8.64 -8.75
7206 H 64.15 44 .05 74 54 -9.85 -9.95
9608 H 63.05 43.62 74 54 -10.95 | -10.38
12010 H 62.17 42 .15 74 54 -11.83 | -11.85
14412 H 61.48 41.04 74 54 -12.52 | -12.96
16814 H 60.25 40.69 74 54 -13.75 | -13.31

Operation Mode: GFSK (CH40: 2441MHz) Test Date : August 14, 2016
Freq. |Ant. Pol. [Emission Level(dBuV/m)| Limit 3m(dBuV/m) Margin(dB)
(MHz) H/V PK AV PK AV PK AV
4882 Vv 66.36 44.35 74 54 -7.64 -9.65
7323 Vv 65.25 43.62 74 54 -8.75 -10.38
9764 Vv 64.15 42.15 74 54 -9.85 -11.85
12205 V 63.25 41.05 74 54 -10.75 | -12.95
14646 Vv 62.15 40.78 74 54 -11.85 | -13.22
17087 Vv 60.42 40.52 74 54 -13.58 | -13.48
4882 H 65.35 45.16 74 54 -8.65 -8.84
7323 H 64.15 44.05 74 54 -9.85 -9.95
9764 H 63.25 43.62 74 54 -10.75 | -10.38
12205 H 62.04 42.15 74 54 -11.96 | -11.85
14646 H 61.5 41.07 74 54 -12.5 -12.93
17087 H 60.85 40.85 74 54 -13.15 | -13.15
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Operation Mode: GFSK (CH79: 2480MHz) Test Date: August 14, 2016
Freq. |Ant. Pol. | Emission Level(dBuV/m)| Limit 3m(dBuV/m) Margin(dB)
(MHz) H/V PK AV PK AV PK AV
4960 Vv 66.35 45.35 74 54 -7.65 -8.65
7440 Vv 63.15 44.15 74 54 -10.85 -9.85
9920 Vv 62.05 43.69 74 54 -11.95 | -10.31
12400 V 61.45 42.05 74 54 -12.55 | -11.95
14880 V 60.25 41.24 74 54 -13.75 | -12.76
17360 Vv 59.68 40.58 74 54 -14.32 | -13.42
4960 H 65.15 4415 74 54 -8.85 -9.85
7440 H 64.05 43.25 74 54 -9.95 -10.75
9920 H 63.27 42.62 74 54 -10.73 | -11.38
12400 H 62.05 41.05 74 54 -11.95 | -12.95
14880 H 61.57 40.69 74 54 -12.43 | -13.31
17360 H 60.49 39.59 74 54 -13.51 | -14.41

Operation Mode: Pi/4-DQPSK (CH1: 2402MHz)  Test Date : August 14, 2016
Freq. |Ant. Pol. | Emission Level(dBuV/m) | Limit 3m(dBuV/m) Over(dB)
(MHz) H/V PK AV PK AV PK AV
4804 V 65.03 44.15 74 54 -8.97 -9.85
7206 V 64.15 43.62 74 54 -9.85 -10.38
9608 V 63.05 42.11 74 54 -10.95 | -11.89
12010 V 62.15 41.35 74 54 -11.85 | -12.65
14412 V 61.11 40.58 74 54 -12.89 | -13.42
16814 V 60.58 39.25 74 54 -13.42 | -14.75
4804 H 64.35 45.72 74 54 -9.65 -8.28
7206 H 63.25 44.01 74 54 -10.75 -9.99
9608 H 62.15 43.62 74 54 -11.85 | -10.38
12010 H 61.04 42.15 74 54 -12.96 | -11.85
14412 H 60.58 41.58 74 54 -13.42 | -12.42
16814 H 59.85 40.48 74 54 -14.15 | -13.52
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Operation Mode: Pi/4-DQPSK (CH40: 2441MHz) Test Date : August 14, 2016

Freq. |Ant. Pol. | Emission Level(dBuV/m) | Limit 3m(dBuV/m) Over(dB)
(MHZz) H/V PK AV PK AV PK AV
4882 V 64.35 45.35 74 54 -9.65 -8.65
7323 \ 63.15 44 15 74 54 -10.85 -9.85
9764 \ 62.05 43.62 74 54 -11.95 | -10.38
12205 \% 61.42 42 .15 74 54 -12.58 | -11.85
14646 \ 60.58 41.05 74 54 -13.42 | -12.95
17087 V 59.72 40.35 74 54 -14.28 | -13.65
4882 H 65.36 44.15 74 54 -8.64 -9.85
7323 H 64.15 43.62 74 54 -9.85 -10.38
9764 H 63.25 42 .15 74 54 -10.75 | -11.85
12205 H 62.14 41.08 74 54 -11.86 | -12.92
14646 H 61.05 40.59 74 54 -12.95 | -13.41
17087 H 60.48 39.57 74 54 -13.52 | -14.43

Operation Mode: Pi/4-DQPSK (CH79: 2480MHz) Test Date : August 14, 2016

Freq. |Ant. Pol. | Emission Level(dBuV/m) | Limit 3m(dBuV/m) Over(dB)
(MHZz) H/V PK AV PK AV PK AV
4960 \ 64.36 44 15 74 54 -9.64 -9.85
7440 \ 63.25 43.62 74 54 -10.75 | -10.38
9920 \% 62.15 42.05 74 54 -11.85 | -11.95
12400 V 61.05 41.24 74 54 -12.95 | -12.76
14880 \ 60.48 40.88 74 54 -13.52 | -13.12
17360 V 59.25 39.52 74 54 -14.75 | -14.48
4960 H 64.35 45.15 74 54 -9.65 -8.85
7440 H 63.25 44.05 74 54 -10.75 -9.95
9920 H 62.15 43.62 74 54 -11.85 | -10.38
12400 H 61.08 42.15 74 54 -12.92 | -11.85
14880 H 60.24 41.05 74 54 -13.76 | -12.95
17360 H 59.48 40.69 74 54 -14.52 | -13.31
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Operation Mode: 8DPSK (CH1: 2402MHz) Test Date : August 14, 2016
Freq. |Ant. Pol. | Emission Level(dBuV/m) | Limit 3m(dBuV/m) Over(dB)
(MHz) H/V PK AV PK AV PK AV
4804 V 64.36 45.35 74 54 -9.64 -8.65
7206 V 63.25 44 .15 74 54 -10.75 -9.85
9608 V 62.15 43.62 74 54 -11.85 | -10.38
12010 V 61.04 42.15 74 54 -12.96 | -11.85
14412 V 60.52 41.05 74 54 -13.48 | -12.95
16814 V 59.35 40.35 74 54 -14.65 | -13.65
4804 H 65.48 44.25 74 54 -8.52 -9.75
7206 H 64.25 43.62 74 54 -9.75 -10.38
9608 H 63.25 42.1 74 54 -10.75 -11.9
12010 H 62.15 41.05 74 54 -11.85 | -12.95
14412 H 61.05 40.36 74 54 -12.95 | -13.64
16814 H 60.35 39.25 74 54 -13.65 | -14.75

Operation Mode: 8DPSK (CH40: 2441MHz)  Test Date : August 14, 2016
Freq. |Ant. Pol. | Emission Level(dBuV/m) | Limit 3m(dBuV/m) Over(dB)
(MHz) H/V PK AV PK AV PK AV
4882 V 65.35 44 .15 74 54 -8.65 -9.85
7323 V 64.05 43.62 74 54 -9.95 -10.38
9764 V 63.21 42.05 74 54 -10.79 | -11.95
12205 V 62.05 41.24 74 54 -11.95 | -12.76
14646 V 61.48 40.36 74 54 -12.52 | -13.64
17087 V 60.55 39.56 74 54 -13.45 | -14.44
4882 H 64.35 45.15 74 54 -9.65 -8.85
7323 H 63.26 44.62 74 54 -10.74 -9.38
9764 H 62.01 43.24 74 54 -11.99 | -10.76
12205 H 61.58 42.15 74 54 -12.42 | -11.85
14646 H 60.49 41.05 74 54 -13.51 | -12.95
17087 H 59.48 40.69 74 54 -14.52 | -13.31
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Operation Mode: 8DPSK (CH79: 2480MHz) Test Date : August 14, 2016
Freq. |Ant. Pol.|Emission Level(dBuV/m)| Limit 3m(dBuV/m) Over(dB)
(MHz) H/V PK AV PK AV PK AV
4960 Vv 65.35 45.35 74 54 -8.65 -8.65
7440 Vv 64.25 4415 74 54 -9.75 -9.85
9920 V 63.15 43.62 74 54 -10.85 | -10.38
12400 V 62.05 42.05 74 54 -11.95 | -11.95
14880 Vv 61.48 41.58 74 54 -12.52 | -12.42
17360 Vv 60.36 40.36 74 54 -13.64 | -13.64
4960 H 64.35 46.35 74 54 -9.65 -7.65
7440 H 63.05 45.15 74 54 -10.95 -8.85
9920 H 62.15 44.24 74 54 -11.85 -9.76
12400 H 61.42 43.05 74 54 -12.58 | -10.95
14880 H 60.59 42.15 74 54 -13.41 | -11.85
17360 H 60.48 41.69 74 54 -13.52 | -12.31

Adapter 2:Gangqi

Operation Mode: GFSK (CH1: 2402MHz) Test Date:  August 14, 2016
Freq. |Ant. Pol.|Emission Level(dBuV/m)| Limit 3m(dBuV/m) Margin(dB)
(MHz) H/V PK AV PK AV PK AV
4804 V 66.93 46.84 74 54 -7.07 -7.16
7206 V 66.62 45.77 74 54 -7.38 -8.23
9608 V 65.22 45.46 74 54 -8.78 -8.54
12010 V 63.88 43.72 74 54 -10.12 | -10.28
14412 V 63.08 42.62 74 54 -10.92 | -11.38
16814 Vv 62.17 41.37 74 54 -11.83 | -12.63
4804 H 66.71 45.49 74 54 -7.29 -8.51
7206 H 65.44 44.38 74 54 -8.56 -9.62
9608 H 63.47 44.01 74 54 -10.53 -9.99
12010 H 62.53 43.38 74 54 -11.47 | -10.62
14412 H 61.89 42.36 74 54 -12.11 -11.64
16814 H 61.27 41.59 74 54 -12.73 | -12.41
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Operation Mode: GFSK (CH40: 2441MHz) Test Date : August 14, 2016
Freq. |Ant. Pol. [ Emission Level(dBuV/m)| Limit 3m(dBuV/m) Margin(dB)
(MHz) H/V PK AV PK AV PK AV
4882 V 66.59 46.69 74 54 -7.41 -7.31
7323 V 65.79 45.32 74 54 -8.21 -8.68
9764 V 64.41 44.36 74 54 -9.59 -9.64
12205 V 63.09 42.45 74 54 -10.91 | -11.55
14646 V 60.81 40.47 74 54 -13.19 | -13.53
17087 V 59.02 39.49 74 54 -14.98 | -14.51
4882 H 65.56 44.43 74 54 -8.44 -9.57
7323 H 64.37 43.68 74 54 -9.63 -10.32
9764 H 62.45 42.74 74 54 -11.55 | -11.26
12205 H 60.86 41.36 74 54 -13.14 | -12.64
14646 H 60.14 40.53 74 54 -13.86 | -13.47
17087 H 59.49 40.05 74 54 -14.51 | -13.95

Operation Mode: GFSK (CH79: 2480MHz) Test Date: August 14, 2016
Freq. |Ant. Pol.|Emission Level(dBuV/m)| Limit 3m(dBuV/m) Margin(dB)
(MHz) H/V PK AV PK AV PK AV
4960 V 66.22 45.43 74 54 -7.78 -8.57
7440 Vv 64.96 45.19 74 54 -9.04 -8.81
9920 V 64.42 44.62 74 54 -9.58 -9.38
12400 V 63.24 43.46 74 54 -10.76 | -10.54
14880 V 62.1 42.51 74 54 -11.9 -11.49
17360 V 61.58 41.63 74 54 -12.42 | -12.37
4960 H 66.29 45.67 74 54 -7.71 -8.33
7440 H 65.83 45.19 74 54 -8.17 -8.81
9920 H 64.57 44.32 74 54 -9.43 -9.68
12400 H 62.46 42.28 74 54 -11.54 | -11.72
14880 H 62.18 41.85 74 54 -11.82 | -12.15
17360 H 61.27 40.87 74 54 -12.73 | -13.13
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Operation Mode: Pi/4-DQPSK (CH1: 2402MHz)  Test Date : August 14, 2016

Freq. |Ant. Pol. | Emission Level(dBuV/m) | Limit 3m(dBuV/m) Over(dB)
(MHz) H/V PK AV PK AV PK AV
4804 V 65.82 46.12 74 54 -8.18 -7.88
7206 V 65.38 45.04 74 54 -8.62 -8.96
9608 V 64.48 44.26 74 54 -9.52 -9.74
12010 V 63.84 43.77 74 54 -10.16 | -10.23
14412 V 62.28 42.24 74 54 -11.72 | -11.76
16814 V 61.48 42.61 74 54 -12.52 | -11.39
4804 H 66.62 46.76 74 54 -7.38 -7.24
7206 H 65.83 45.56 74 54 -8.17 -8.44
9608 H 65.57 45.38 74 54 -8.43 -8.62
12010 H 64.46 44.18 74 54 -9.54 -9.82
14412 H 63.08 43.57 74 54 -10.92 | -10.43
16814 H 62.42 42.36 74 54 -11.58 | -11.64

Operation Mode: Pi/4-DQPSK (CH40: 2441MHz) Test Date : August 14, 2016

Freq. |Ant. Pol. | Emission Level(dBuV/m) | Limit 3m(dBuV/m) Over(dB)
(MHz) H/V PK AV PK AV PK AV
4882 V 64.62 44.79 74 54 -9.38 -9.21
7323 V 64.37 44.38 74 54 -9.63 -9.62
9764 V 63.84 43.44 74 54 -10.16 | -10.56
12205 V 62.26 42.13 74 54 -11.74 | -11.87
14646 V 61.85 41.71 74 54 -12.15 | -12.29
17087 V 60.52 41.05 74 54 -13.48 | -12.95
4882 H 65.25 44 .48 74 54 -8.75 -9.52
7323 H 64.48 43.65 74 54 -9.52 -10.35
9764 H 63.62 43.23 74 54 -10.38 | -10.77
12205 H 63.21 42.29 74 54 -10.79 | -11.71
14646 H 62.14 41.44 74 54 -11.86 | -12.56
17087 H 61.42 40.29 74 54 -12.58 | -13.71
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Operation Mode: Pi/4-DQPSK (CH79: 2480MHz) Test Date : August 14, 2016
Freq. |Ant. Pol. | Emission Level(dBuV/m) | Limit 3m(dBuV/m) Over(dB)
(MHz) H/V PK AV PK AV PK AV
4960 V 64.48 44.28 74 54 -9.52 -9.72
7440 V 63.67 43.52 74 54 -10.33 | -10.48
9920 V 62.36 42.46 74 54 -11.64 | -11.54
12400 V 61.95 42.05 74 54 -12.05 | -11.95
14880 V 60.76 41.42 74 54 -13.24 | -12.58
17360 V 59.28 40.17 74 54 -14.72 | -13.83
4960 H 65.82 45.32 74 54 -8.18 -8.68
7440 H 64.94 45.03 74 54 -9.06 -8.97
9920 H 63.58 44.29 74 54 -10.42 -9.71
12400 H 62.87 43.16 74 54 -11.13 | -10.84
14880 H 62.15 42.68 74 54 -11.85 | -11.32
17360 H 61.26 41.81 74 54 -12.74 | -12.19

Operation Mode: 8DPSK (CH1: 2402MHz) Test Date : August 14, 2016
Freq. |Ant. Pol. | Emission Level(dBuV/m) | Limit 3m(dBuV/m) Over(dB)
(MHz) H/V PK AV PK AV PK AV
4804 V 64.18 44 17 74 54 -9.82 -9.83
7206 V 63.66 43.58 74 54 -10.34 | -10.42
9608 V 62.28 43.04 74 54 -11.72 | -10.96
12010 V 61.86 42.23 74 54 -12.14 | -11.77
14412 V 60.22 40.7 74 54 -13.78 -13.3
16814 V 59.65 39.66 74 54 -14.35 | -14.34
4804 H 66.16 46.38 74 54 -7.84 -7.62
7206 H 65.52 45.62 74 54 -8.48 -8.38
9608 H 64.96 45.21 74 54 -9.04 -8.79
12010 H 64.26 44.36 74 54 -9.74 -9.64
14412 H 62.24 42.27 74 54 -11.76 | -11.73
16814 H 61.45 41.61 74 54 -12.55 | -12.39
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Operation Mode: 8DPSK (CH40: 2441MHz) Test Date : August 14, 2016
Freq. |Ant. Pol. | Emission Level(dBuV/m) | Limit 3m(dBuV/m) Over(dB)
(MHZz) H/V PK AV PK AV PK AV
4882 V 65.42 45.27 74 54 -8.58 -8.73
7323 V 64.48 44.64 74 54 -9.52 -9.36
9764 V 64.12 43.76 74 54 -9.88 -10.24
12205 V 63.47 42.64 74 54 -10.53 | -11.36
14646 V 62.28 42.28 74 54 -11.72 | -11.72
17087 V 62.04 41.65 74 54 -11.96 | -12.35
4882 H 65.27 46.01 74 54 -8.73 -7.99
7323 H 64.93 45.58 74 54 -9.07 -8.42
9764 H 63.75 43.97 74 54 -10.25 | -10.03
12205 H 62.56 42.62 74 54 -11.44 | -11.38
14646 H 62.23 42.33 74 54 -11.77 | -11.67
17087 H 61.56 42.18 74 54 -12.44 | -11.82

Operation Mode: 8DPSK (CH79: 2480MHz) Test Date : August 14, 2016
Freq. |Ant. Pol. | Emission Level(dBuV/m) | Limit 3m(dBuV/m) Over(dB)
(MHz) H/V PK AV PK AV PK AV
4960 V 65.75 45.58 74 54 -8.25 -8.42
7440 V 65.41 44.72 74 54 -8.59 -9.28
9920 V 64.53 43.98 74 54 -9.47 -10.02
12400 V 63.43 42.87 74 54 -10.57 | -11.13
14880 V 62.41 42.52 74 54 -11.59 | -11.48
17360 V 61.57 41.51 74 54 -12.43 | -12.49
4960 H 65.78 45.52 74 54 -8.22 -8.48
7440 H 64.83 44.93 74 54 -9.17 -9.07
9920 H 63.42 43.81 74 54 -10.58 | -10.19
12400 H 62.61 42.57 74 54 -11.39 | -11.43
14880 H 62.06 42.15 74 54 -11.94 | -11.85
17360 H 61.17 41.28 74 54 -12.83 | -12.72
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Other harmonics emissions are lower than 20dB below the allowable limit.

Note: (1) All Readings are Peak Value and AV.
(2) Emission Level= Reading Level+ Probe Factor +Cable Loss.
(3) The average measurement was not performed when the peak measured data
under the limit of average detection.
(4) Measuring frequencies from 1GHz to 25GHz.
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7.5 Radiated Measurement Photos:
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8. Channel Separation test

8.1 Measurement Procedure
The EUT was operating in hopping mode or could be controlled its channel. Printed out

the test result from the spectrum by hard copy function.

8.2 Test SET-UP (Block Diagram of Configuration)

EUT

Spectrum Analyzer

8.3 Measurement Equipment Used:

EMITEK

Access to the World

EQUIPMENT MFR MODEL SERIAL Characteristics LAST CAL DUE.
TYPE NUMBER NUMBER CAL.
Spectrum Analyzer [Rohde & Schwarz FSV30 1321.3008K 10Hz-30GHz | 03/15/2016 |03/14/2017
Coaxial Cable CDS 79254 46107086 10Hz-30GHz | 03/15/2016 |03/14/2017
Antenna Connector | ARTHUR-YANG | 2244-N1TG1 N/A 10Hz-30GHz | 03/15/2016 | 03/14/2017

Remark: The temporary antenna connector is soldered on the PCB board in order to perform
conducted tests and this temporary antenna connector is listed in the equipment list.

8.4 Measurement Results:

Refer to attached data chart.
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Spectrum Detector: PK Test Date : August 14, 2016
Test By: Leon Temperature : 24°C
Test Result: PASS Humidity : 53 %
Modulation: GFSK
Channel number Channel Separation Read Separation Limit
frequency (MHz) Value (kHz) 2/3 20dB Down BW(kHz)
1 2402 1000 >750
40 2441 1000 >743
79 2480 1000 >744
Spectrum [@
Ref Level 10.00 dBm & RBW 100 kHz
Att 30dB  SWT 18,2 ys & YBW 300 kHz Mode Auto FFT
@ 1Pk Max
i D1[1] 'IJ.::l‘Jlll.i
0 dBm oS, SN M1[1] //\_—A-—\Qrm‘:
-1 m <~ r-
0 dB // \/ \‘\—’
-20 dBm /
-30 dBm
-40 dBm J/“N_\//
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.402 GHz 32001 pts Span 3.0 MHz
L i Measuring...  RANENNED W6 w0202
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(=)

Ref Level 10.00 dBm
30 dB

@ RBW 100 kHz
SWT 18.9 ps & VBW 300 kHz

Mode Auto FFT

@ 1Pk Max

0 dBm

M

D1[1]

-10 1

|

™M

R

1[1]

-0.09 dB
1.0000000 MHz

D1
0.61 dBm
2.440 TQ-‘D GHz

-20 dBm

R

g |

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.441 GHz

3200

1 pts

)

Measuring...

Att

Spectrum |

Span 3.0 MHz

10:12:36 %

(=)

Ref Level 10.00 dBm

30 de

@ RBW 100 kHz
SWT 18.9 ps & VBW 300 kHz

Mode Auto FFT

@ 1Pk Max

0 dBm

o

D1[1]

-10 dB|

Ve

M1[1]

-0.14 dB
1.0000000 MHz
-1.11 dBm
2.4789762820 GHz

-20 dBm

e

=
s

-30 dBm

"y

-40 dBm

B

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.48 GHz

32001 pts

)

Measuring...
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Spectrum Detector: PK Test Date : August 14, 2016
Test By: Leon Temperature : 24°C
Test Result: PASS Humidity : 53 %
Modulation: M/4-DQPSK
Channel number Channel Separation Read Separation Limit
frequency (MHz) Value (kHz) 2/3 20dB Down BW(kHz)
1 2402 1000 >926
40 2441 1000 >948
79 2480 1000 >973
Spectrum | [?é]
Ref Level 10.00 dBm & RBW 100 kHz
Att 30dB  SWT 18,2 ys & YBW 300 kHz Mode Auto FFT
@ 1Pk Max
i D1[1] -0.95 dl;
- X w1 Lt
.—/""“—/ il Gl
-10 dBm /—
-20 dBm /
,/-"'_“"—'-af"\,._,f-—'"'-'-"‘/
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.402 GHz 32001 pts Span 3.0 MHz
Measuring...  EUANERNED W 10:16:15
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Spectrum |

Spectrum "%?l
Ref Level 10.00 dBm & RBW 100 kHz
Att 30dB  SWT 18.9 ps & VBW 300 kHz  Mode Auto FFT
@ 1Pk Max
D1[1] -0.06 dB
M pip 1-0000000 MHz
0 dBm mM1[1] 0.60 dBm
-10 dBm
-20 dBm
-30 dBm
-40 dBm
-50 dBm
-60 dBm
=70 dBm
-B0 dBm
CF 2.441 GHz 32001 pts Span 3.0 MHz
) ] LDl ==I"I= = w1510 7

(=)

Ref Level 10.00 dBm
Att 30 dB

@ RBW 100 kHz

SWT 18.9 ps & VBW 300 kHz  Mode Auto FFT

@ 1Pk Max

M1
0 dBm

D1[1]

I\

-10 dBm

L M1[1]

ﬂ‘“f\—v/““—”‘/m\mr"\

-0.07 dB
1.0000000 MHz
-1.16 dBm
2.4789805940 GHz

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.48 GHz

32001 pts

)

Measuring...
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Spectrum Detector: PK Test Date : August 14, 2016
Test By: Leon Temperature : 24°C
Test Result: PASS Humidity : 53 %
Modulation: 8DPSK
Channel number Channel Separation Read Separation Limit
frequency (MHz) Value (kHz) 2/3 20dB Down BW(kHz)
1 2402 1000 >932
40 2441 1000 >965
79 2480 1000 >976
Spectrum | @
Ref Level 10.00 dBm & RBW 100 kHz
Att 30dB  SWT 18,2 ys & YBW 300 kHz Mode Auto FFT
@ 1Pk Max
| D1[1] - -0.28 dl;
0 dBm /"\\__,Ifllw M1[1] IUUUIil.I,'?.L: rI:—:I::
L™ =y
-10 dBm 2
-20 dBm /
/-./"‘\_/\W,_//
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.402 GHz 32001 pts Span 3.0 MHz
L ;'\ )’ Measuring... [ UERERRRND WO i %
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Spectrum | "%?l

Ref Level 10.00 dBm & RBW 100 kHz
Att 30dB  SWT 18.9 ps & VBW 300 kHz  Mode Auto FFT
@ 1Pk Max

D1[1] -0.07 dB
M1 -1.0000000 MHz
0 dBm 7 A —M1[1] -0.12 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.441 GHz 32001 pts Span 3.0 MHz

] Measuring... 10:19:41

7

Spectrum | "%?l

Ref Level 10.00 dBm & RBW 100 kHz
Att 30dB  SWT 18.9 ps & VBW 300 kHz  Mode Auto FFT
@ 1Pk Max

D1[1] -0.07 dB

1.0000000 MHz
M1

0 dBm - M1[1] -2.05 dBm
‘f‘f\_’_ n——-/\f./‘\/\\/_,_\ 2.4789792820 GHz

-20 dBm \

-30 dBm \ =

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.48 GHz 32001 pts Span 3.0 MHz

) Measuring...
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9. 20dB Bandwidth test

9.1 Measurement Procedure
The EUT was operating in hopping mode or could be controlled its channel. Printed out

the test result from the spectrum by hard copy function.

9.2 Test SET-UP (Block Diagram of Configuration)

EUT

Spectrum Analyzer

9.3 Measurement Equipment Used:

EQUIPMENT MFR MODEL SERIAL Characteristics LAST CAL DUE.
TYPE NUMBER NUMBER CAL.
Spectrum Analyzer [Rohde & Schwarz FSV30 1321.3008K 10Hz-30GHz | 03/15/2016 |03/14/2017
Coaxial Cable CDS 79254 46107086 10Hz-30GHz | 03/15/2016 |03/14/2017
Antenna Connector | ARTHUR-YANG | 2244-N1TG1 N/A 10Hz-30GHz | 03/15/2016 [03/14/2017

Remark: The temporary antenna connector is soldered on the PCB board in order to perform
conducted tests and this temporary antenna connector is listed in the equipment list.

9.4 Measurement Results:

Refer to attached data chart.

Spectrum Detector: PK Test Date : August 14, 2016
Test By: Leon Temperature : 24°C
Test Result: PASS Humidity : 53 %
Modulation: GFSK
Channel frequenc 20dB Down
Channel number (MHz()q y BW(kHz)

1 2402 1126

40 2441 1120

79 2480 1118
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( )

Spectrum "%?l
Ref Level 10.00 dBm & RBW 100 kHz
Att 30dB  SWT 18.9 ps & VBW 300 kHz  Mode Auto FFT
@ 1Pk Max
mp  M11] 1.65 dBm
B -2 2.4021443700 GHz
0 dBrm / 20.00 dB
1.126277000 MHz
-10 dBm ;}"/ 2132.8|
-20 dBm //
-30 dBm / /“\\
=4 T
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.402 GHz 32001 pts Span 3.0 MHz
Marker |
| Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
M1 [ 1] 2.40214437 GHz | 1.66 dBm | ndB down | 1.126277 MHz ||
T1| | 1] 2.401419987 GHz | -18.35 dém | ndB | 20,00 dB ||
T2 d: 2.402546264 GHz -18.35 dém Q factor 2132.8

J Measuring... '“I"Ii u ulun:n’hsu! %

( )

J Measuring...
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Spectrum | "%?l
Ref Level 10.00 dBm & RBW 100 kHz
Att 30dB  SWT 18.9 ps & VBW 300 kHz  Mode Auto FFT
@ 1Pk Max
. M1[1] 0.16 dBm
. e 2.4411443700 GHz
HLam ndB 20.00 dB
1.119996000 MHz
-10 dém 2179.6
.;}/./ Je
-20 dBm / -\\
-30 dBm
‘-‘_'_-‘_'--J \
Nodtn—prc” | &Y
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.441 GHz 32001 pts Span 3.0 MHz
Marker |
| Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
M1 [ 1] 2.44114437 GHz | 0.16 dBm  ndB down 1.119996 MHz |
T1| | 1] 2.440419331 GHz | -19.83 dém | ndB | 20,00 dB ||
T2 d: 2.441539327 GHz -19.83 dém Q factor 2179.6

LLLL 10:02:19 7
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Spectrum [@
Ref Level 10.00 dém & RBW 100 kHz
Att 30dB  SWT 18.9 pus @ VBW 300 kHz  Mode Auto FFT
@ 1Pk Max
Mi[1] -1.80 dBm
M1 2.4801442770 GHz
0 dBm ndB 20.00 dB
/wx,‘\nw 1.117746000 MHz
-10 dBm Bfactor 2218.9
-20 dBm / - '\\
-30 dBm P
g 1 / / \J \ \_,
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.48 GHz 32001 pts Span 3.0 MHz
Marker
Type | Ref | Tre | X-value | ¥-value | Function | Function Result |
M1 1 2.480144277 GHz -1.80 dBm nde down 1.117746 MHz
T1| 1 2.479420268 GHz | -21.80 dBm nds 20.00 dB
T2 1 2.480538014 GHz | -21.80 dBm Q factor 2218.9
L i Measuring..  UNNNNNNED WO Il:nl!.‘,!gl,z!.,l y
Spectrum Detector: PK Test Date : August 14, 2016
Test By: Leon Temperature : 24°C
Test Result: PASS Humidity : 53 %
Modulation: M/4-DQPSK
Channel number Channel frequency 20dB Down
(MHz) BW(kHz)
1 2402 1414
40 2441 1427
79 2480 1413
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Spectrum "%?l
Ref Level 10.00 dBm & RBW 100 kHz
Att 30dB  SWT 18.9 ps & VBW 300 kHz  Mode Auto FFT
@ 1Pk Max
M1 M1[1] 1.59 dBm
2.4019747820 GHz
0 dBm — 20.00 dB
/‘/_“ 1.413800000 MHz
-10 dBm T}/ 1699.0
-20 dBm .
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.402 GHz 32001 pts Span 3.0 MHz
Marker ]
| Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
M1 1] 2.401974782 GHz | 1.59 dém | ndB down | 1.4138 MHz ||
T1| 1] 2.401281147 GHz | -18.41 dém | ndB | 20,00 dB ||
T2 d: 2.402694947 GHz -18.41 dEém Q factor 1699.0
I H J Measuring... L 10:08:19 7

Spectrum | "%?l
Ref Level 10.00 dBm & RBW 100 kHz
Att 30dB  SWT 18.9 ps & VBW 300 kHz  Mode Auto FFT
@ 1Pk Max
’ M1[1] 0.08 dBm
. " 2.4409784380 GHz
0cim er ndB 20.00 dB
Bw 1.427299000 MHz
-10 dBm Q factor 1710.2
Té/ “7:
-20 dBm
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.441 GHz 32001 pts Span 3.0 MHz
Marker ]
| Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
M1 1| 2.440978438 GHz | 0.08 dBm  ndB down 1.427299 MHz ||
T1| 1] 2.440269617 GHz | -19.92 dém | ndB | 20,00 dB ||
T2 d: 2.441696916 GHz -19.92 dém Q factor 1710.2
I H J Measuring... L 10:0358 7
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Spectrum [@
Ref Level 10.00 dém & RBW 100 kHz
Att 30dB  SWT 18.9 pus @ VBW 300 kHz  Mode Auto FFT
@ 1Pk Max
Mi[1] -1.84 dBm
—_— M 2.4799766570 GHz
d ndB 20.00 dB
N\—/\w\ 1.413 -I?!ilr,lllgfll I'VN-I?
-10 dBm 7 Q faclnx 1754.6
-20 dBm j/ T2
30 dBm—] \/ ~
-40 dBm
50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.48 GHz 32001 pts Span 3.0 MHz
Marker
Type | Ref | Trc X-value | Y-value | Function | Function Result |
M1 1 2.479976657 GHz -1.84 dBm ndB down 1.413425 MHz
T1| 1 2,47927346 GHz | -21.84 dBm nds 20.00 dB
T2 1 2.480686885 GHz | -21.84 dém Q factor 1754.6
L i Measuring.. @ARNANNAD WG oeonmeie Yy
Spectrum Detector: PK Test Date : August 14, 2016
Test By: Leon Temperature : 24°C
Test Result: PASS Humidity : 53 %
Modulation: 8DPSK
Channel number Channel frequency 20dB Down
(MHz) BW(kHz)
1 2402 1427
40 2441 1437
79 2480 1411
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Spectrum |

Spectrum "%?l
Ref Level 10.00 dBm & RBW 100 kHz
Att 30dB  SWT 18.9 ps & VBW 300 kHz  Mode Auto FFT
@ 1Pk Max
mp  M11] 1.64 dBm
2.4021443700 GHz
e
0 dBm —mm— 20.00 dB
/\/\’ 1.426830000 MHz
-10 dBm / 1683.6
T
-20 dBm
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.402 GHz 32001 pts Span 3.0 MHz
Marker ]
| Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
M1 [ 1] 2.40214437 GHz | 1.64d8ém  ndB down | 1,42683 MHz |
T1| | 1] 2.401265867 GHz | -18.36 dém | ndB | 20,00 dB ||
T2 d: 2.402692697 GHz -18.36 dém Q factor 1683.6
I H J Measuring... L 10:08:42 7

(=)

TRF No. FCC Part 15.247/A
iBN350 FCC ID ReportlVer.1.0

Page 53 of 86

Ref Level 10.00 dBm & RBW 100 kHz
Att 30dB  SWT 18.9 ps & VBW 300 kHz  Mode Auto FFT
@ 1Pk Max
M1[1] -0.02 dBm
5 2.4411437140 GHz
B:0Rm e ndB 20.00 dB
Bw 1.436674000 MHz
-10 dBm Q factor 1699.2
1 -\v\_:
-20 dBm -+
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.441 GHz 32001 pts Span 3.0 MHz
Marker |
| Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
M1 |1 2.441143714 GHz | -0.02 d8m | ndB down | 1.436674 MHz |
T1| | 1] 2.440256023 GHz | -20.02 dém | ndB | 20,00 dB ||
T2 d: 2.441692697 GHz -20.02 dém Q factor 1699.2
L J1 ) Measuring.. LLLL 10:0538 7
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Spectrum ':%’l
Ref Level 10.00 dBm & RBW 100 kHz
Att 30dB  SWT 18.9 ps & VBW 300 kHz  Mode Auto FFT
@ 1Pk Max
Mi[1] -1.99 dBm
. M1 2.4801437140 GHz
m
ndB 20.00 dB
"] 1.410987000 MHz
-10 dBm Q factor 1757.7
Tl J 2
-20 dBm \/,, .\
T ™
-40 dBm
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.48 GHz 32001 pts Span 3.0 MHz
Marker ]
| Type | Ref | Trc | X-value | ¥-value | Function | Function Result
M1 | 1 2.480143714 GHz | -1.99 d8m | nde down 1.410987 MHz
T1| | ! 2.479278616 GHz | -21.99 dém | ndB | 20.00 d& |
T2 d: 2.480689603 GHz -21.99 dém Q factor 1757.7
L r{ J Measuring... (v
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10.

10.1 Measurement Procedure
The EUT was operating in hopping mode or could be controlled its channel. Printed out

the test result from the spectrum by hard copy function.
10.2Test SET-UP (Block Diagram of Configuration)

Quantity of Hopping Channel Test

EMITEK

Access to the World

EUT

Spectrum Analyzer

10.3Measurement Equipment Used:

EQUIPMENT MFR MODEL SERIAL Characteristics LAST CAL DUE.
TYPE NUMBER NUMBER CAL.
Spectrum Analyzer [Rohde & Schwarz FSV30 1321.3008K 10Hz-30GHz | 03/15/2016 | 03/14/2017
Coaxial Cable CDS 79254 46107086 10Hz-30GHz | 03/15/2016 [03/14/2017
Antenna Connector | ARTHUR-YANG | 2244-N1TG1 N/A 10Hz-30GHz | 03/15/2016 [03/14/2017

Remark: The temporary antenna connector is soldered on the PCB board in order to perform
conducted tests and this temporary antenna connector is listed in the equipment list.

10.4 Measurement Results:
Refer to attached data chart.

Worst Test Mode GFSK Test Date : August 14, 2016
Test By: Leon Temperature : 25°C
Test Result: PASS Humidity : 50 %
Hopping Channel Quantity of Hopping Quantity of Hopping
Frequency Range Channel Channel
2402-2480 79 >15
Spectrum ] [E]
.”1Pk|-'.az - l\::l.ll N I“.\?“I;T\
AT AR T ‘M h Ny f] 1 |rw~
T ”m"

Start 2.4 GHz

32001 pts

~ Stop 2.4835 GHz
m——
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11. Time of Occupancy (Dwell Time) test

11.1 Test Description
The Equipment Under Test (EUT) was set up to perform the dwell time measurements.
The EUT was connected to the spectrum analyzer via a short coax cable. The dwell time is

calculated by:

Dwell time = time slot length * hop rate / number of hopping channels * 31.6s

with:

- hop rate = 1600 * 1/s for DH1 packets = 1600 s™

- hop rate = 1600/3 * 1/s for DH3 packets = 533.33 s™
- number of hopping channels = 79
- 31.6 s = 0.4 seconds multiplied by the number of hopping channels =0.4 s * 79

The highest value of the dwell time is reported.

11.2 Test SET-UP (Block Diagram of Configuration)

EUT

Spectrum Analyzer

11.3 Measurement Equipment Used:

EMITEK

Access to the World

EQUIPMENT MFR MODEL SERIAL Characteristics LAST CAL DUE.
TYPE NUMBER NUMBER CAL.
Spectrum Analyzer |Rohde & Schwarz FSV30 1321.3008K 10Hz-30GHz | 03/15/2016 [03/14/2017
Coaxial Cable CDS 79254 46107086 10Hz-30GHz | 03/15/2016 |03/14/2017
Antenna Connector | ARTHUR-YANG | 2244-N1TG1 N/A 10Hz-30GHz | 03/15/2016 |03/14/2017

Remark: The temporary antenna connector is soldered on the PCB board in order to perform
conducted tests and this temporary antenna connector is listed in the equipment list.

11.4 Test Requirements / Limits
FCC Part 15, Subpart C, §15.247 (a) (1) (iii)

Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels.
The average time of occupancy on any channel shall not be greater than 0.4 seconds within
a period of 0.4 seconds multiplied by the number of hopping channels employed. Since the
Bluetooth technology uses 79 channels this period is calculated to be 31.6seconds. Refer
to attached data chart.
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11.5 Test result

Mode Number of transmission in a trahi?r?i?sgns Result Limit
31.6( 79 Hopping*0.4) time(msec) (msec) (msec)
DH1 1600/(2*79) x 31.6 = 320 0.421 134.72 400
DH3 1600/(4*79) x 31.6 =160 1.677 268.32 400
DH5 1600/(6*79) x 31.6 =106.67 2.926 312.12 400

Remark: The results of worst cased was recorded.

Spectrum | E%rl
Ref Level 10.00 dém @ RBW 1 MHz
Att 30 dB @ SWT 1ms @ VBW 3 MHz
@ 1AP View
D1[1] 0.18 dB
420.6875 ps
0dém = ==WITIT -19.55 dBm
255.6563 ps
-10 dBm
-20 dem v T
-30 dBm
-40 dBm i”
-50 dBm
a (RN IR
CF 2.402 GHz 32001 pts 100.0 ps/
L Jil | Measuring...  ERERSERND WG el
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Spectrum | ué'l
Ref Level 10.00 dBm @ RBW 1 MHz
Att 30dB @ SWT 3ms @ VBW 3 MHz
@ 14P View
D1[1] 3.66 dB
1.6773750 ms
0 dBm FNEN e -27.18 dBm
—| 789.9375 ps
-10 dBm
-20 dBm =
[ 11 3
L 4 +
-30 dBm
-40 dBm
-50 dBm
i T
CF 2.441 GHz 32001 pts 300.0 ps/

L J1 | Measuring... REEEE e Teianiat %
Spectrum | ué'l
Ref Level 10.00 dBm @ RBW 1 MHz
Att 30 dB @ SWT Sms & VBW 3 MHz

@ 14P View

D1[1] 0.26 dB

2.925938 ms

0 dBm M1i[1] -32.42 dBm
[ 1.063750 ms|

-10 dgm
-20 dBm
-30 dBm =] =

4

-40 dpm

-50 dBm
d T iI | | | | | Il
A T
;:,m |‘:’l|.||‘ll | 1M il | AL ! i| !

CF 2.48 GHz 32001 pts 500.0 ps/

L J1 | Measuring... Qe e TeisGiat %
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12.

12.1 Measurement Procedure
a. Check the calibration of the measuring instrument(SA) using either an internal

calibrator or a known signal from an external generator.

MAXIMUM PEAK OUTPUT POWER TEST

EMITEK
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b. Turn on the EUT and connect it to measurement instrument. Then set it to any
one convenient frequency within its operating range. Set a reference level on the
measuring instrument equal to the highest peak value.
c. The center frequency of the spectrum analyzer is set to the fundamental
frequency and using proper RBW and VBW setting.

d. Measure the captured power within the band and recording the plot.

e. Repeat above procedures until all frequencies required were complete.

12.2 Test SET-UP (Block Diagram of Configuration)

EUT

Spectrum Analyzer

12.3 Measurement Equipment Used:

EQUIPMENT MFR MODEL SERIAL Characteristics LAST CAL DUE.
TYPE NUMBER NUMBER CAL.
Spectrum Analyzer [Rohde & Schwarz FSV30 1321.3008K 10Hz-30GHz | 03/15/2016 |03/14/2017
Coaxial Cable CDS 79254 46107086 10Hz-30GHz | 03/15/2016 |03/14/2017
Antenna Connector | ARTHUR-YANG | 2244-N1TG1 N/A 10Hz-30GHz | 03/15/2016 | 03/14/2017

Remark: The temporary antenna connector is soldered on the PCB board in order to perform
conducted tests and this temporary antenna connector is listed in the equipment list.
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12.4Measurement Results:

Refer to attached data chart.
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Spectrum Detector: PK Test Date : August 14, 2016
Test By: Leon Temperature : 25°C
Test Result: PASS Humidity : 50 %
Modulation: GFSK
Channel F(r:ehaunennecl Peak Power | Peak Power | Peak Power Pass/Fail
number 9 y output(dBm) | output(mW) [ Limit(mW)
(MHz)
01 2402 1.46 1.400 1000 PASS
40 2441 -0.05 0.989 1000 PASS
79 2480 -2.01 0.630 1000 PASS
Spectrum | [;%3_]
Ref Level 10.00 dBm @ RBW 3 MHz
Att 30dB  SWT 1.3us @ VBW 10 MHz Mode Auto FFT
@ 1Pk Max

0 dBm

M1[1]

2.402200240 GHz

1.46 dBm

-40 dBm

-10 dém

-30 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz

32001 pts

Span 9.0 MHz

LS

4L
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Spectrum
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(=)

Ref Level 10.00 dBm
Att 30 dB

SWT 1.3

@ RBW 3 MHz
ys @ VBW 10 MHz

Mode Auto FFT

@ 1Pk Max

0 dBm

M1[1] -0.05 dBm

2.441211770 GHz

-10 dBm

/

—

/

.~

My

-30 dBm

el

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.441 GHz

32001 pts

)

Spectrum |

Span 9.0 MHz

Measuring...

(=)

Ref Level 10.00 dBm
Att 30 dB

SWT 1.3 us @ VBW 10 MHz

@ RBW 3 MHz

Mode Auto FFT

@ 1Pk Max

0 dBm

M1[1] -2.01 dBm

2.480205020 GHz

-10 dBm

[

/

-20 dBmp~<]

=

-30 dBm

-y

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.48 GHz

32001 pts

)
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Spectrum Detector: PK Test Date : August 14, 2016
Test By: Leon Temperature : 25°C
Test Result: PASS Humidity : 50 %
Modulation: M/4-DQPSK
Channel F(r:ehaunennecl Peak Power | Peak Power | Peak Power Pass/Fail
number 9 y output(dBm) | output(mW) [ Limit(mW)
(MHZz)
01 2402 1.71 1.483 125 PASS
40 2441 0.18 1.042 125 PASS
79 2480 -1.75 0.668 125 PASS

Spectrum |

&)

Ref Level
Att

10.00 dém

@ RBW 3 MHz
30dB  SWT 1.3pus @ VBW 10 MHz Mode Auto FFT

@ 1Pk Max

0 dBm

- m1[1]

2.402436770 GHz

1.71 dBm

-10 dém

P

[

-20 dém

e

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

32001 pts

Span 9.0 MHz

LS

CF 2.402 GHz

4L

TRF No. FCC Part 15.247/A
iBN350 FCC ID ReportlVer.1.0

Measuring...

Page 62 of 86

BREEREEE e

10:30:27

4

Report No. ED160802028E1 KID



Spectrum
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(=)

Ref Level 10.00 dBm
Att 30 dB

@ RBW 3 MHz

SWT 1.3 us & VBW 10 MHz Mode Auto FFT

@ 1Pk Max

0 dBm

M1[1]

0.18 dBm
2.441311900 GHz

-10 dem =]

“__“_"'"“‘--‘

dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.441 GHz

32001 pts

)

Measuring...

Spectrum |

Span 9.0 MHz

Ref Level 10.00 dBm
Att 30 dB

@ RBW 3 MHz

SWT 1.3 us & VBW 10 MHz Mode Auto FFT

@ 1Pk Max

0 dBm

M1[1]

M1

-1.75 dBm
2.480397960 GHz

-10 dBm

______._1_.___‘“___&_“1__“

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.48 GHz

32001 pts

)

Measuring...
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Spectrum Detector: PK Test Date : August 14, 2016
Test By: Leon Temperature : 25°C
Test Result: PASS Humidity : 50 %
Modulation: 8DPSK
Channel F(r:ehaunennec! Peak Power | Peak Power | Peak Power Pass/Fail
number 9 y output(dBm) | output(mW) [ Limit(mW)
(MHz)
01 2402 1.69 1.476 125 PASS
40 2441 0.26 1.062 125 PASS
79 2480 -1.63 0.687 125 PASS
Spectrum | [%]
Ref Level 10.00 dBm @ RBW 3 MHz
Att 30dB  SWT 1.3us @ VBW 10 MHz Mode Auto FFT
@ 1Pk Max
i M1[1] : o ,,l'(fu llil.ill.l
—_— =g = 2.402323430 GHz
/’/ R“x
-10 dém
\
-20 dBm
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.402 GHz 32001 pts Span 9.0 MHz

S—
Measuring... [{EERRRNNE WG

LS 4

10:1‘30:46 ///i
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(=)

Ref Level 10.00 dBm
Att 30 dB

@ RBW 3 MHz
SWT 1.3 us @ VBW 10 MHz

Mode Auto FFT

@ 1Pk Max

0 dBm

M1[1]

0.26 dBm
2.441354360 GHz

-10 dBm

e =)

‘-_-‘_'""“‘-—a

f—""

-20 dBm

\

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.441 GHz

32001 pts

)

Measuring...

Spectrum |

Span 9.0 MHz

10:31:02

7

(=)

Ref Level 10.00 dBm
Att 30 dB

@ RBW 3 MHz
SWT 1.3 us @ VBW 10 MHz

Mode Auto FFT

@ 1Pk Max

0 dBm

M1[1]

M1

-1.63 dBm
2.480249740 GHz

-10 dBm

| RR— S

E—

dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm
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13. Band EDGE test

13.1Measurement Procedure

For Conducted Test

EMITEK
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1. The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is

set to 100KHz. The video bandwidth is set to 300KHz.

2. The spectrum from 30MHz to 26 GHz is investigated with the transmitter set to the
lowest, middle, and highest channels.

EMI Test Receiver Setting
Attenuation Auto
RBW 100KHz
VBW 300KHz
Detector Peak
Trace Max hold

For Radiated emission Test

The EUT was placed on a styrofoam table which is 1.5m above ground plane.

The measurement procedure at the ban edges was simplified by performing the
measurement in just one plot. Both, the in-band-emission and the unwanted emission were
be encompassed by the span. After trace stabilization, the maximum peak was be
determined by a peak detector and the value was marked by an appropriate limit line. The
second limit line, which is 20dB below the first, marks the limit for the emissions in the
unrestricted band. A maximum-peak-detector marks the highest emission in the
unrestricted band next to the band edge.

The measurements were performed at the lower end of the 2.4GHz band.

Use the following spectrum analyzer settings:
For Restricted Band, When spectrum scanned above 1GHz setting resolution bandwidth
1MHz, video bandwidth 3MHz:

EMI Test Receiver Setting
Attenuation Auto
RBW 1MHZz
VBW 3MHz
Detector Peak
Trace Max hold

For Non-Restricted Band, When spectrum scanned above 1GHz setting resolution
bandwidth 100KHz, video bandwidth 300KHz:

EMI Test Receiver Setting
Attenuation Auto
RBW 100KHz
VBW 300KHz
Detector Peak
Trace Max hold
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13.2 Test SET-UP (Block Diagram of Configuration)

For Conducted Test

EUT

Spectrum Analyzer

For Radiated emission Test

EMITEK

Access to the World

3m |
Turntable 4m
N I
= ' Test
1.5m Amplifier Receiver
[ |

13.3 Measurement Equipment Used:
For Conducted Test

EQUIPMENT MFR MODEL SERIAL Characteristics LAST CAL DUE.

TYPE NUMBER NUMBER CAL.

Spectrum Analyzer |Rohde & Schwarz FSV30 1321.3008K 10Hz-30GHz | 03/15/2016 [03/14/2017

Coaxial Cable CDS 79254 46107086 10Hz-30GHz | 03/15/2016 [03/14/2017
Antenna Connector | ARTHUR-YANG | 2244-N1TG1 N/A 10Hz-30GHz | 03/15/2016 |03/14/2017

Remark: The temporary antenna connector is soldered on the PCB board in order to perform
conducted tests and this temporary antenna connector is listed in the equipment list.

For Radiated emission Test

ltem Equipment Manufacturer Model No. Serial No. Characteristics Last Cal. Ingeartal
1 Signal Rohde & FSV30 103040 | 9KHz40GHz | 5150016 | 1Year
Analyzer Schwarz
2 | Horn Antenna | Schwarzbeck | BBHA9120D 91235'12 1GHz-18GHz 3/15/2016 1Year
3 Power LUNAREM | LNA1G18-40 | 91010000 | 1GHz-26.5GHz | 5155016 | 1 Year
Amplifier 0081
4 Cable H+S CBL-26 N/A 1GHz-26.5GHz |  3/15/2016 1 Year
5 Cable H+S CBL-26 N/A 1GHz-26.5GHz 3/15/2016 1 Year
6 Cable H+S CBL-26 N/A 1GHz-26.5GHz |  3/15/2016 1 Year
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13.4 Measurement Results:

Refer to attached data chart.
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Spectrum Detector: PK Test Date : August 14, 2016
Test By: Leon Temperature : 25°C

Test Result: PASS Humidity : 50 %

1. Conducted Test

For Non-Hopping Mode:

Frequency | Modulation | Peak Power | Emission read | Result of Band | Band edge
(MHz) Output(dBm) | Value(dBm) edge(dBc) Limit(dBc)
2400 GFSK 1.39 -41.96 43.35 >20dBc
2400 pi/4-DQPSK 1.5 -33.55 35.05 >20dBc
2400 8DPSK 1.56 -33.73 35.29 >20dBc

2383.5 GFSK -2.02 -50.72 48.7 >20dBc

2383.5 [pi/4-DQPSK -1.93 -49.67 47.74 >20dBc

2383.5 8DPSK -1.93 -44 .49 42.56 >20dBc
For Hopping Mode:

Frequency | Modulation | Peak Power | Emission read | Result of Band | Band edge
(MHz) Output(dBm) | Value(dBm) edge(dBc) Limit(dBc)
2400 GFSK 1.33 -43.51 44.84 >20dBc
2400 pi/4-DQPSK 1.51 -34.16 35.67 >20dBc
2400 8DPSK 1.5 -35.41 36.91 >20dBc

2483.5 GFSK -2.02 -50.97 48.95 >20dBc
2483.5 |[pi/4-DQPSK -1.99 -50.1 48.11 >20dBc
2483.5 8DPSK -1.94 -46.13 44.19 >20dBc
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2. Radiated emission Test
Worst test modulation GFSK

For Non-Hopping Mode:

Frequency| Antenna Emission Band edge Limit Margin
(MHz) [polarization (dBuV/m) (dBuV/m) (dB)
(H/V) PK AV PK AV PK AV
2398.92 H 65.54 43.55 74 54 -8.46 -10.45
2399.04 V 66.36 46.54 74 54 -7.64 -7.46
2484.13 H 61.34 40.75 74 54 -12.66 | -13.25
2483.95 V 63.56 44.53 74 54 -10.44 -9.47

For Hopping Mode:

Frequency| Antenna Emission Band edge Limit Margin
(MHz) [polarization (dBuV/m) (dBuV/m) (dB)
(H/V) PK AV PK AV PK AV
2398.83 H 64.45 40.96 74 54 -9.55 -13.04
2399.17 Vv 65.76 45.63 74 54 -8.24 -8.37
2484.25 H 62.12 40.78 74 54 -11.88 | -13.22
2483.88 V 65.96 45.95 74 54 -8.04 -8.05
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14. Antenna Application

14.1 Antenna requirement
The EUT’S antenna is met the requirement of FCC part 15C section 15.203 and 15.247.

FCC part 15C section 15.247 requirements:

Systems operating in the 2402-2480MHz band that are used exclusively for fixed,
point-to-point operations may employ transmitting antennas with directional gain greater than
6dBi provided the maximum peak output power of the intentional radiator is reduced by 1dB
for every 3dB that the directional gain of the antenna exceeds 6dBi.

14.2 Result
The EUT’s antenna, permanent attached antenna, used a PCB antenna and integrated on
PCB, The antenna’s gain is 2.3dBi and meets the requirement.
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APPENDIX |
(Photos of EUT)
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iHome Clock Backup: DC = 3V, CR2450 x 1
!. £ AC adaptor: DC =9V, 3A &-@<
:iBN350 Wireless charger: DC == 5V,1A

350 IC-986BBN3s0  Service Number: iBN350-A-A

Manufactured and Serviced by SDI Technologies Inc.
www.ihome.com Made in China o
Free:1-800-288-2792 Patents: www.ihome.com/pater
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m ,9IH545 :B(B)6

"AC-DC Adapter
MODEL:SW0903000-104
INPUT:100-240V~50/60Hz

Max.800mA
OUTPUT:9.0V -—-3000mA

Intertek
4004016
115V

Toll free:1-800-288-2792 &
SDI Technologies Inc. o—¢
www.ihome.com

 JJMADEINMCHINA 1629 BP
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iBN350

Manufactured and Se d by SDI Technologies Inc.

“.m-e. Clock Backup: DC == 3V, CR2450% |
dé AC adaptor: DC ==V, 3JA 084
{IBN350 Wireless charger; DC == 5V1A

0D EMOWBNIS0  IC psB-BN3s0  Service Number: iBNISO-A-A

Made o (harig
Patents w s o shome comJ/paters

Manufactured and Serviced by 5D Technologies inc.
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