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Report No: ZKS170400174E

1. General Information

1.1 Product Information

Applicant and Manufacturer

Applicant: Shenzhen Newisland Electronic Commerce Co., Ltd

Address of Applicant: 2/ F, Building No. 11 Longjun Industrial Area, Longhua District,
Shenzhen, Guangdong

Manufacturer: Shenzhen Newisland Electronic Commerce Co., Ltd

Address of Manufacturer: 2/ F, Building No. 11 Longjun Industrial Area, Longhua District,

Shenzhen, Guangdong

General Description of EUT

Product Name: Portable Waterproof Bluetooth Speaker
Model No.: OMAKER-Nature

Trade Name: --

Adding Model(s): --

Class of Equipment: DSS

Rated Voltage: DC 3.7V by battery

Hardware Version:

ATS2823 _M4P_V1.2_170502

Software Version: V1.03

Frequency Range: 2402-2480MHz

Bluetooth Version: V4.2 (BR+EDR)
Modulation: GFSK, Pi/4 DQPSK, 8DPSK
Type of Antenna: PCB Antenna

Antenna Gain: 0.5dBi

Note 1: The test data is gathered from a production sample, provided by the manufacturer.
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1.2 Compliance Standards

Compliance Standards or Rules

FEDERAL COMMUNICATIONS COMMISSION, RADIO FREQUENCY
DEVICES, Intentional Radiators

Operation within the bands 902 - 928 MHz, 2400 - 2483.5 MHz, and 5725 - 5850
MHz.

The objective of the manufacturer or applicant is to demonstrate compliance with the above standards.

FCC Part 15 Subpart C

FCC Part 15.247

According to standards for test methodology

American National Standard for Testing Unlicensed Wireless Devices
ANSI C63.10-2013

Accredited Standards Committee C63®—Electromagnetic Compatibility

All measurements contained in this report were conducted with all above standards

Maintenance of compliance is the responsibility of the manufacturer or applicant. Any modification of the

product, which result is lowering the emission, should be checked to ensure compliance has been maintained.

1.3 Test Facilities

Testing Lab: Global United Technology Services Co., Ltd.

The laboratory is a testing organization accredited by China National Accreditation Service for Conformity
Assessment (CNAS) according to ISO/IEC 17025. The accreditation certificate number is L5775.

The laboratory has been listed by US Federal Communications Commission to perform electromagnetic

emission measurements. The recognition numbers of test site are 600491.

The laboratory has been listed by Industry Canada to perform electromagnetic emission measurements. The
recognition numbers of test site are 9079A-2.

All measurement facilities used to collect the measurement data are located at No.301-309, 3/F., Jinyuan
Business Building, No.2, Laodong Industrrial Zone, Xixiang Road, Baoan District, Shenzhen, Guangdong,
China 518102
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1.4 Test Setup Information

List of Test Modes
Test Mode Description Remark
™I Low Channel 2402MHz
™2 Middle Channel 2441MHz
T™M3 High Channel 2480MHz
™4 Hopping 2402-2480MHz
™S Charging and Playing Through USB Charging

List and Details of Auxiliary Equipment

Description Manufacturer Model Serial Number
AC Adapter GTS A31-501000 -
Notebook Lenovo G405S --
Conversion Board IVT Serial-USB --

Note 2: The test modes were adapted according to the operation manual for use.
Note 3: The equipment under test (EUT) was tested under fully-charged battery.

Note 1: The equipment under test (EUT) was configured to measure its highest possible emission level.

Modulation Configure

Modulation Packet Packet Type Packet Size
DH1 4 27
GFSK DH3 11 183
DH5 15 339
2DHI1 20 54
Pi/4 DQPSK 2DH3 26 367
2DHS5 30 379
3DH1 24 83
8DPSK 3DH3 27 552
3DHS 31 1021

Note 1: The Bluetooth has been tested on the modulation of GFSK, (Pi/4)DQPSK and 8DPSK, compliance test

and record the worst case.

Note 2: The Bluetooth has been tested under continuous transmission mode.

Note 3: The Bluetooth is connected to notebook through a serial to USB conversion board, and to use a test set
software to control the Bluetooth device work in different modes, e.g. GFSK, Pi/4 DQPSK, 8DPSK etc.
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1.5 Measurement Uncertainty

Parameter Conditions Uncertainty

Conducted Emissions 9kHz ~30MHz +2.79 dB

9kHz ~ 30MHz +4.12dB

Radiated Emissions JOMHz ~ 1GHz £4.16dB

1GHz ~ 18GHz +5.97dB

18GHz ~ 26.5GHz +6.71dB

1.6 List of Test and Measurement Instruments
Description Manufacturer Model Cal. Date Due. Date
EMI Test Receiver R&S ESCI7 June. 29 2016 June. 28 2017
Coaxial Switch ANRITSU CORP MP59B June. 292016 | June. 28 2017
Artificial Mains Network SCHWARZBECK NSLK8127 June. 29 2016 | June. 28 2017
ESU EMI Test Receiver R&S ESU26 June. 292016 | June. 28 2017
BiConiLog Antenna SCHWARZBECK VULB9163 June. 292016 | June. 28 2017
Double-ridged horn antenna SCHWARZBECK 9120D June. 292016 | June. 28 2017
Horn Antenna ETS-LINDGREN 3160-09 June. 292016 | June. 28 2017
Loop Antenna SCHWARZBECK FMZB 1519 June. 292016 | June. 28 2017
RF Amplifier HP 8347A June. 292016 | June. 28 2017
Broadband
Preamplifier SCHWARZBECK BBV9718 June. 292016 | June. 28 2017
EMI Test Software AUDIX E3 N/A N/A

Coaxial Cable GTS 9kHz-1GHz June. 292016 | June. 28 2017
Coaxial Cable GTS 1GHz-18GHz June. 292016 | June. 28 2017
Coaxial Cable GTS 18GHz-40GHz June. 292016 | June. 28 2017
Spectrum Analyzer Agilent E4407B July. 20 2016 July. 19 2017
Temporary Antenna Connector ZRLK SMA-01 July. 20 2016 July. 19 2017

this temporary antenna connector is listed in the equipment list.

Note: The temporary antenna connector is soldered on the PCB board in order to perform conducted tests and
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2. Summary of Test Results

FCC Rules Description of Test Items Result
FCC Part 2.1093 RF Exposure Passed
FCC Part 15.203, FCC Part 15.247(b)(4)(1) Antenna Requirement Passed
FCC Part 15.205 Restricted Band of Operation Passed
FCC Part 15.207(a) Conducted Emission Passed
FCC Part 15.209(a) Radiated Spurious Emissions Passed
FCC Part 15.247(a)(1)(iii) Quantity of Hopping Channel Passed
FCC Part 15.247(a)(1) Channel Separation Passed
FCC Part 15.247(a)(1)(iii) Time of Occupancy (Dwell time) Passed
FCC Part 15.247(a) 20dB Bandwidth Passed
FCC Part 15.247(b)(1) RF Power Output Passed
FCC Part 15.247(d) Band Edge (Out of Band Emissions) Passed
FCC Part 15.247(a)(1) Frequency Hopping Sequence Passed
FCC Part 15.247(g), (h) Frequency Hopping System Passed
Passed: The EUT complies with the essential requirements in the standard
Failed: The EUT does not comply with the essential requirements in the standard
N/A: Not applicable
FCC Test Report Page 7 of 44
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3. Antenna Requirement

3.1 Standard and Limit

According to FCC Part 15.203, an intentional radiator shall be designed to ensure that no antenna other than that
furnished by the responsible party shall be used with the device. The use of a permanently attached antenna or of
an antenna that uses a unique coupling to the intentional radiator shall be considered sufficient to comply with the
provisions of this section.

3.2 Test Result

This product has a permanent antenna (PCB antenna), fulfill the requirement of this section.
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4. Frequency Hopping System Requirements

4.1 Standard and Limit

According to FCC Part 15.247(a)(1), The system shall hop to channel frequencies that are selected at the system
hopping rate from a pseudo randomly ordered list of hopping frequencies. Each frequency must be used equally
on the average by each transmitter. The system receivers shall have input bandwidths that match the hopping
channel bandwidths of their corresponding transmitters and shall shift frequencies in synchronization with the
transmitted signals.

(g) Frequency hopping spread spectrum systems are not required to employ all available hopping channels during
each transmission. However, the system, consisting of both the transmitter and the receiver, must be designed to
comply with all of the regulations in this section should the transmitter be presented with a continuous data (or
information) stream. In addition, a system employing short transmission bursts must comply with the definition of
a frequency hopping system and must distribute its transmissions over the minimum number of hopping channels
specified in this section.

(h) The incorporation of intelligence within a frequency hopping spread spectrum system that permits the system
to recognize other users within the spectrum band so that it individually and independently chooses and adapts its
hop sets to avoid hopping on occupied channels is permitted. The coordination of frequency hopping systems in
any other manner for the express purpose of avoiding the simultaneous occupancy of individual hopping
frequencies by multiple transmitters is not permitted.

4.2 Frequency Hopping System

This transmitter device is frequency hopping device, and complies with FCC part 15.247 rule.

This device uses Bluetooth radio which operates in 2400-2483.5 MHz band. Bluetooth uses a radio technology
called frequency-hopping spread spectrum, which chops up the data being sent and transmits chunks of it on up to
79 bands (1 MHz each; centred from 2402 to 2480 MHz) in the range 2,400-2,483.5MHz. The transmitter
switches hop frequencies 1,600 times per second to assure a high degree of data security. All Bluetooth devices
participating in a given piconet are synchronized to the frequency-hopping channel for the piconet. The frequency
hopping sequence is determined by the master's device address and the phase of the hopping sequence (the
frequency to hop at a specific time) is determined by the master's internal clock. Therefore, all slaves in a piconet
must know the master's device address and must synchronize their clocks with the master's clock.

Adaptive Frequency Hopping (AFH) was introduced in the Bluetooth specification to provide an effective way for
a Bluetooth radio to counteract normal interference. AFH identifies "bad" channels, where either other wireless
devices are interfering with the Bluetooth signal or the Bluetooth signal is interfering with another device. The
AFH-enabled Bluetooth device will then communicate with other devices within its piconet to share details of any
identified bad channels. The devices will then switch to alternative available "good" channels, away from the
areas of interference, thus having no impact on the bandwidth used.
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This device was tested with a bluetooth system receiver to check that the device maintained hopping

synchronization, and the device complied with these requirements FCC Part 15.247 rule.
4.3 EUT Pseudorandom Frequency Hopping Sequence

Pseudorandom Frequency Hopping Sequence Table as below:

Channel: 08, 24, 40, 56, 34, 51, 72, 09, 01, 64, 22, 33, 41, 32, 47, 65, 73, 53, 69, 06, 17, 04, 20, 36, 52, 38, 66, 70,
78, 68, 76, 21, 29, 10, 26, 49, 00, 58, 44, 59, 75, 13, 03, 14, 11, 35, 43, 37, 50, 61, 77, 55, 71, 02, 23, 07, 27, 39,
54, 46,48, 15, 63, 62, 67, 25,31, 12, 28, 19, 60, 42, 57, 74, 16, 05, 18, 30, 45, etc.

The system receiving have input bandwidths that match the hopping channel bandwidths of their corresponding
transmitters and shift frequencies in synchronization with the transmitted signals.
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5. Quantity of Hopping Channels and Channel Separation

5.1 Standard and Limit

According to FCC 15.247(a)(1), frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the
hopping channel, and frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels.

5.2 Test Procedure

According to the ANSI C63.10, the number of hopping frequencies test method as follows.

Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to the spectrum
analyzer.

Set span = the frequency band of operation (2400MHz to 2483.5MHz)

RBW = 100kHz, VBW = 100kHz

Sweep = auto

Detector function = peak

Trace = max hold

Allow the trace to stabilize, observed the band of 2400MHz to 2483.5MHz, than count it out the number of
channels for comparing with the FCC rules.

The channel spacing test method as follows:

Set span = wide enough to capture the peaks of two adjacent channels

Resolution (or IF) Bandwidth (RBW) = 1% of the span

Video (or Average) Bandwidth (VBW) = RBW

Sweep = auto; Detector function = peak; Trace = max hold

Allow the trace to stabilize. Use the marker-delta function to determine the separation between the peaks of the
adjacent channels. The limit is specified in one of the subparagraphs of this Section. Submit this plot.

5.3 Test Data and Results

No. of Channel = 79 (GFSK)

3 Agilent Im

Trace,
2 3

|||"|le.l|ul|\lmﬂll 'I ‘\‘w'lﬂl‘q”h!w |1\|'\‘Hﬂ|| 'II' \““"W'“U“ |’ \“IWWMNH "W IFW‘HI' \“Ilulll w mw .“ Clear Hrite

More
1of 2
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GFSK
Low CH

* Agilent . Trace/View

Atten

Trace
2 3

Clear Write

Max Hold
Marker

1.085000 MHz
I Min Hold

View
Blank’

More
1 of 2

\SCRENO25.GIF file saved

Middle CH

Select Marker

Normal

Marker
1.08500@ MHz

Delta Pair
(Tracking Ref)
Ret Delta

Span Pair
Span Center

SCRENO26.GIF file saved

High CH

Marker

i dBm Atten Select Marker
o2 3 4

Normal

Delta Pair
(Tracking Ref)
Ret Delta

Span Pair
Span Center

8DPSK
Low CH

Marker

Select Marker
1 2 3 4

Marker a
1.685008 MHz

Delta Pair
(Tracking Ref)
Ref Delta

Span Pair
Span Center

YBH

A:\SCRENO28.GIF file saved

Middle CH

Select Marker
2 3

Normal

Marker a
1.005000 MHz

: Delta Pair
.068 dB

(Tracking Ref)
Ref Delta

Span Pair
Span Center

Trace/View

Trace
2 3

Clear Hrite
Max Hold
Hin Hold

View
Blank

More
1 of 2

R VBH 160 2 5 ms (401 p

A:\SCRENO30.GIF file saved

FCC Test Report

Page 12 of 44



W Report No: ZKS170400174E

6. Dwell Time of Hopping Channel

6.1 Standard and Limit

According to 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.

6.2 Test Procedure

According to the ANSI C63.10, the dwell time of a hopping channel test method as follows.

Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to the spectrum
analyzer.

Span = zero span, centered on a hopping channel

RBW =1 MHz

VBW = RBW

Sweep = as necessary to capture the entire dwell time per hopping channel

Detector function = peak

Trace = max hold

Use the marker-delta function to determine the dwell time

6.3 Test Data and Results

The dwell time within a period in data mode is independent from the packet type (packet length).
Test data is corrected with the worse case, which the packet length is DH1, DH3, and DHS.

The test period: T = 0.4 Second * 79 Channel =31.6 s
Dwell time = time slot length * (Hopping rate / Number of hopping channels) * Period

FCC Test Report Page 13 of 44
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. Time Slot Length Dwell Time Limit
Modulation Test Channel Packet
ms ms ms
DHI1 0.3750 120.00 400
2402MHz DH3 1.6375 262.00 400
DHS5 2.8875 308.00 400
DHI 0.3750 120.00 400
GFSK 2441MHz DH3 1.6250 260.00 400
DHS5 2.8875 308.00 400
DHI 0.3750 120.00 400
2480MHz DH3 1.6375 262.00 400
DHS5 2.8875 308.00 400
3DH1 0.3875 124.00 400
2402MHz 3DH3 1.6375 262.00 400
3DHS5 2.8875 308.00 400
3DH1 0.3750 120.00 400
8DPSK 2441MHz 3DH3 1.6375 262.00 400
3DHS5 2.8875 308.00 400
3DHI1 0.3875 124.00 400
2480MHz 3DH3 1.6375 262.00 400
3DHS5 2.8875 308.00 400

Please refer to the test plots as below:
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GFSK-Low CH (2402MHz)
DHI1

Atten
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Marker
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DH1

Marker

Select Marker
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A:\SCRENO34.GIF file saved
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Marker
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Marker a
1625000000 T
0.887 dB . f(Tr’ackmg Ref)

Delta

Span Pair’
Center

A:\SCRENO38.GIF file saved

DHS5

Marker
Mkrl &

Select Marker
1 2 3 4

Normal

Marker a
2.887500000 ns —
-B.133 dB . f(Trackmg Ref)

Delta

Span Pair,
Span Center

A RENDA1.GIF file saved
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8DPSK-Middle CH (2441 MHz) 8DPSK-High CH (2480MHz)
3DHI 3DHI

Marker s Marker
Mkrl &

Select Marker : Atte Select Marker:
£ 2 3 4 L5 3 4

Manker & Marker a

375.0000000 s e 387/5000000 ps T

Delta Delta

P29 dB (Tracking Ref) -3.689 dB (Tracking Ref)
Ref L Ref

PR B _ ! X \ " " ]
bl Span Pair Span Pair
Center nn Center

VB 1 MHz S p H YBH 1

A:\SCREND44.GIF file saved A:\SCRENB45.GIF file saved
3DH3 3DH3
Marker Agilent ' Trace/View
Fitten Select Marker tef i d i Trace
1 2 3
Normal Clear Write
Max Hold
Marker a Marker &
1.637500000 m Delta Pair 1.637500000 m
B.174 dB Ref(TracngR:I:; -8.273 dB Min Hold
B Span Pair .
Span Center View
Blank!
More
WEH 1 0 1of2

A:\SCRENG47.6IF file saved A:\SCRENO48.GIF file saved

3DHS 3DHS5

Marker s Marker
Mirl a ) ] Mrl &

Select Marker
1 2 3 4

i dBm Atten Select Marker
o2 3 4

Normal Normal

Marker a
2.887500000 ns —
-0.648 dB . f(Trackmg Ref)

Delta

Marker &
2.867500000 s —
-@.968 dB . f(Tracking Ref)

Delta

T )
w Span Pair
Center

Span Pair
Span Center

VB 1 MHz

SCRENOSO.GIF file saved A RENOS1.GIF file saved

FCC Test Report Page 17 of 44



W Report No: ZKS170400174E

7.20dB Bandwidth

7.1 Standard and Limit

According to 15.247(a) (1) (iii). For frequency hopping systems operating in the 2400~2483.5 MHz, no limit for
20dB bandwidth.

7.2 Test Procedure

According to the ANSI C63.10, the 20dB bandwidth test method as follows.

Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to the spectrum
analyzer.

Span = approximately 2 to 3 times the 20 dB bandwidth, centered on a hopping channel

RBW = 1% of the 20 dB bandwidth

VBW = RBW

Sweep = auto; Detector function = peak

Trace = max hold

All the trace to stabilize, use the marker-to-peak function to set the marker to the peak of the emission, use the

marker-delta function to measure and record the 20dB down bandwidth of the emission.

7.3 Test Data and Results

Test Mode Test Channel 20 dB Bandwidth 99% Bandwidth
MHz kHz kHz
2402 1043 914.1010
GFSK 2441 1044 914.6477
2480 1043 914.9820
2402 1350 1192.8
Pi/4 DQPSK 2441 1352 1193.9
2480 1349 1192.0
2402 1380 1232.1
8DPSK 2441 1377 1233.1
2480 1378 1233.1
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GFSK
Low CH (2402MHz)
* Agilent Meas Setup
I

Ch Freq 2.462 GHz

Trig Free Avg Number
Occupied Bandwidth 18

I ot

Avg Mode
Exp Repeat

dBm Atten
Max Hold
On 0ff

Occ BH % Pwr
99.90 %

OBH Span
3.00000809 MHz

W k $BH :
Occupied Bandwidth Occ BH % Pur 006 cc’ig
914.1010 kHz % o
. 15 e Optimize
Transmit Freq Error 1 kH. Ref Level

% dB Bandwidth 1

Middle CH (2441 MHz)

Agilent Freq/Channel
|

Ch Freq 2.441 GHz Trig Free

Occupied Bandwidth _-

Center Freq
2.44160809 GHz

Start Freq
2.43950000 GHz,

Stop Freq
2.44250000 CHz

CF Step
306000600 kHz
Auto Man

Freq Offset
0.00000000 Hz

SUBH :
Occupied Bandwidth
914.6477 kHz x dB

Transmit Freq Error  -15 Scale Type
% dB Bandwidth Log Lin|

Oce BH 7 PHr Signal Tragﬁ

On

A:\SCRENGS3.BIF file saved

High CH (2480MHz)

¢ Agilent Freq/Channel
|

Ch Freq 2.48 GHz Trig Free

Occupied Bandwidth _-

nter 2480000000

Center Freq
2.48000809 GHz

Start Freq
2.47850000 GHz,

Stop Freq
2.48150000 CHz

CF Step
306000600 kHz
Auto Man

Freq Offset
0.00000000 Hz

S 30 K SUBH :
Occupied Bandwidth Oce BH % Pur
914.9820 kHz x dB

Transmit Freq Error H
% dB Bandwidth Log

Signal Track
On Off]

Scale Type

Lin

SCRENOS4.GIF file saved

Pi/4 DQPSK
Low CH (2402MHz)

¢ Agilent Freq/Channel
|

Ch Freq 2.402 GHz Trig Free

Occupied Bandwidth _-

Center 2.402000000

Center Freq
2.40280008 GHz

StartFreq
2.40050000 GHz

StopFreq
2.40350000 GHz

CF Step
300.000000 kHz
Autg Man

Freq Offset
0.00000008 Hz

Occupied Bandwidth Occ BH % Pur gnSignal Tra&'?
1.1928 MHz % dB —

Transmit Freq Error -1 Scale Type
% dB Bandwidth 1 Log Lin

A:\SCRENOSS.GIF file saved

Middle CH (2441 MHz)

Glznt Freq/Channel
. |

Ch Freq 2.441 GHz Trig Free
Occupied Bandwidth

Center Freq
2.44180008 GHz

StartFreq
2.43950000 GHz

StopFreq
2.44250000 GHz

Step
300.000000 kHz
Autg Man

Freq Offset
0.00000008 Hz

Occupied Bandwidth Oce BH % Pur
1.1939 MHz x dB

Transmit Freq Error Scale Type
% dB Bandwidth Log Lin

Signal Track:
On Off,

A:\SCRENOS6.GIF file saved

High CH (2480MHz)

EAUTEnt Freq/Channel
. |

Ch Freq 2.48 GHz Trig Free

Occupied Bandwidth _-

Center 2.480000000

Center Freq
2.43080000 GHz

StartFreq
2.47850000 GHz

StopFreq
2.48150000 GHz

CF Step
300.000000 kHz
Autg Man

Freq Offset
0.00000008 Hz

Occupied Bandwidth Occ BH Z Pur e Tra&'?
1.1920 MHz % 4B —

Transmit Freq Error kHz
% dB Bandwidth 1 Log

On

Scale Type

Lin

A:\SCRENOS7.GIF file saved
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8DPSK
Low CH (2402MHz)
Agilent Freq/Channel
|

Ch Freq 2.462 GHz Trig Free Center Freq

Occupied Bandwidth ] 2.40260000 GHz
enter 2.402000000 G

Start Freq
2.49050000 GHz,

Stop Freq
2.40350000 CHz

CF Step
306000600 kHz
Auto Man

Freq Offset
0.00000000 Hz

Occupied Bandwidth Occ BH % Pur onSignal T"&'ﬁ
1.2321 M % dB —

Transmit Freq Error Scale Type
% dB Bandwidth Log Lin|

A:\SCRENGS8. BIF file saved

Middle CH (2441MHz)

Agilent Freq/Channel
|

Ch Freq 2.441 GHz Trig Free Center Freq

Occupied Bandwidth ] 2.44180890 GHz
nter 2.441000000 G
Start Freq

2.43950800 GHz

Stop Freq
2.44250000 CHz

CF Step
306000600 kHz
Auto Man

Freq Offset
0.00000000 Hz

Occupied Bandwidth Oce BH Z Pur onSignal Tra§_§

1.2331 MHz % o

Transmit Freq Error Scale Type
% dB Bandwidth Log Lin|

A:\SCRENGSS. BIF file saved

High CH (2480MHz)

Agilent Freq/Channel
|

Ch Freq 2.48 GHz Trig Free Center Freq

Occupied Bandwidth ] 2.43000000 GHz
Center 2.480000000 G
Start Freq

2.47850800 GHz

Stop Freq
2.48150000 CHz

CF Step
306000600 kHz
&l Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On Off]
12331 M

Transmit Freq Error 32.091 & Scale Type
% dB Bandwidth Log Lin|

SCRENO6O.GIF file saved

FCC Test Report

Page 20 of 44




W Report No: ZKS170400174E

8. RF Output Power

8.1 Standard and Limit

According to 15.247(b)(1). For frequency hopping systems operating in the 2400~2483.5 MHz band employing at
least 75 non-overlapping hopping channels, and all frequency hopping systems in the 5725~5850 MHz band: 1
watt. For all other frequency hopping systems in the 2400~2483.5 MHz band: 0.125 watts.

8.2 Test Procedure

According to the ANSI C63.10, the peak output power test method as follows.

Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to the spectrum
analyzer.

Span = approximately 5 times the 20 dB bandwidth, centered on a hopping channel

RBW > the 20 dB bandwidth of the emission being measured

VBW = RBW

Sweep = auto

Detector function = peak

Trace = max hold

All the trace to stabilize, use the marker-to-peak function to set the marker to the peak of the emission, the
indicated level is the peak output power (the external attenuation and cable loss shall be considered).

8.3 Test Data and Results

Channel Frequency Measured Value Output Power Limit
MHz dBm mW mW
GFSK
Low Channel 2402 -3.115 0.488 125
Middle Channel 2441 -3.505 0.446 125
High Channel 2480 -7.037 0.198 125
Pi/4 DQPSK
Low Channel 2402 -1.964 0.636 125
Middle Channel 2441 -2.174 0.606 125
High Channel 2480 -5.744 0.266 125
8DPSK
Low Channel 2402 -1.697 0.677 125
Middle Channel 2441 -1.965 0.636 125
High Channel 2480 -5.470 0.284 125
Note: the antenna gain of 0.5dBi less than 6dBi maximum permission antenna gain value based on 1 watt peak
output power limit.
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9. Field Strength of Spurious Emissions

9.1 Standard and Limit

According to §15.247(d), in any 100 kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated intentional radiator is operating, the radio frequency power that is produced by the intentional
radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest level
of the desired power, based on either an RF conducted or a radiated measurement, provided the transmitter
demonstrates compliance with the peak conducted power limits. If the transmitter complies with the conducted
power limits based on the use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this
section, the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation below the
general limits specified in §15.209(a) is not required. In addition, radiated emissions which fall in the restricted
bands, as defined in §15.205(a), must also comply with the radiated emission limits specified in §15.209(a).

The emission limit in this paragraph is based on measurement instrumentation employing an average detector. The
provisions in §15.35 for limiting peak emissions apply. Spurious radiated emissions measurements starting below

or at the lowest crystal frequency.

The general limits in FCC Part 15.209

o Field Strength (uV/m) Field Strength (dBuV/m)
Frequency of Emission (MHz)
QP QP AV
30-88 100 40 --
88-216 150 43.5 --
216-960 200 46 --
Above 960 500 54 74

Limits at a measurement distance of 3 m

The emission limit in this paragraph is based on measurement instrumentation employing an average detector. The
provisions in §15.35 for limiting peak emissions apply. Spurious radiated emissions measurements starting below

or at the lowest crystal frequency.

Compliance with the provisions of §15.205 shall be demonstrated using the measurement instrumentation

specified in that section.
9.2 Test Procedure

The setup of EUT is according with per ANSI C63.10-2013 measurement procedure. The specification used was
with the FCC Part 15.205 15.247(a) and FCC Part 15.209 Limit.
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Test Setup Block Diagram for 30MHz-1GHz

Page 23 of 44

FCC Test Report



Report No: ZKS170400174E

Antenna
Tower

EUT 5Y35

Turntable
Table

3m > I

[ el |

To EMI Eecetver

T |
1 |

[ y [ ]
- f///f/////////I/’/’/'/’ff//f//ff///f//f////f//’/
Ground Plane

Test Setup Block Diagram above 1GHz

For the radiated emission test above 1GHz:

Place the measurement antenna away from each area of the EUT determined to be a source of emissions at the
specified measurement distance, while keeping the measurement antenna aimed at the source of emissions at each
frequency of significant emissions, with polarization oriented for maximum response. The measurement antenna
may have to be higher or lower than the EUT, depending on the radiation pattern of the emission and staying
aimed at the emission source for receiving the maximum signal. The final measurement antenna elevation shall be
that which maximizes the emissions. The measurement antenna elevation for maximum emissions shall be
restricted to a range of heights of from 1 m to 4 m above the ground or reference ground plane.

Frequency: 9kHz-30MHz
RBW=10KHz,

VBW =30KHz

Sweep time= Auto

Trace = max hold

Detector function = peak

Frequency: 30MHz-1GHz
RBW=120KHz,
VBW=300KHz

Sweep time= Auto

Trace = max hold

Detector function = peak, QP

Frequency: Above 1GHz
RBW=1MHz,
VBW=3MHz(Peak), I0Hz(AV)
Sweep time= Auto

Trace = max hold

Detector function = peak, AV

9.3 Test Data and Results

According to the data below, the FCC Part 15.205, 15.209 and 15.247 standards, and had the worst case:

Note: this EUT was tested in 3 orthogonal positions and the worst case position data was reported.
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Worst case 8DPSK mode (TM1)

Test Plots and Data of Radiated Emissions (30MHz to 1GHz)
Tested Model: OMAKER-Nature

Tested Mode: T™M1

Test Power Specification: DC3.7v

Test Antenna Polarization: Horizontal

Level (dBuVim)

a0
70
&0
FCC PARTMS
50
F
2 I
40 ! 34 5
30 1
20
10
{]3{] 50 100 200 500 1000
Frequency (MHz)
Readéntenna Preamp Cable Limit Orer
Freq Lewel Factor Factor Lossz Level Line Limit Eemark
Mz dBu¥ dE/m dFb dbf dBu¥/m dBuV/m db
1 T1.832 4h.68 10,32 28.84 0.96 27.12 40.00 —-12.88 QF
2 96. 098 BA. 01 14.90 28,72 1.16 42.35 43.60 -1.15 QF
3 119,886 B3 85 12.48 2887 1.3 38.12 43.60 -h.38 QF
4 143,830 bBh, g8 10,22 20,44 .53 37.88 43,60 -hH. 51 QF
] 167. 824 B3 85 10,90 28,33 1.7 37.08 43,60 -6A.41 QF
f 242,626 BT.44 14,08 25.58 2.08 44.02 46.00 -1.58 QF

FCC Test Report Page 25 of 44




W Report No: ZKS170400174E

Test Plots and Data of Radiated Emissions (30MHz to 1GHz)
Tested Model: OMAKER-Nature

Tested Mode: T™M1

Test Power Specification: DC3.7v

Test Antenna Polarization: Vertical

Level (dBuVim)

80

70

60

FCC PARTAS
50
| I
40
9 G
- -

30 1

20

10

03{] 50 100 200 500 1000
Frequency (MHz)
Readintenna Preamp Cable Limit Ower
Freq Lewel Factor Factor Lozs Lewel Line Limit Eemark
Mz dBuV  dE/m dB dBE dBu¥/m dBu¥/m dB

1 T1.B32 44,72 10,32 28.84 0.96 26.16 40,00 -13.84 gP

2 6. 098 47.65 14.890 28.72 1.16 33.9% 43.680 -85.51 QP

3 119,856 47.73 12,48 209,87 1.36 32.00 43.80 -11.50 gF

4 143, 830 50,17 10,22 29,44 1.B3 32.48 43.80 -11.02 QP

b 167, 824 47.12 10,90 29,33 1.67 30.36 43.80 -13.14 QP

i 238.310 48.66 13.899 28,55 2.06 3h.16 46.00 -10.84 QP
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Test Plots and Data of Radiated Emissions (1GHz to 25GHz)

Tested Model: OMAKER-Nature

Tested Mode: TM1/TM2/TM3

Test Power Specification: DC3.7v

Remark: Worst cases (8DPSK)

Frequency Correct Result Limit Margin Detector Polar
(MHz) (dB/m) (dBuV/m) (dBuV/m) (dB) PK/AV H/V
Low Channel (2402MHz)
4804 8.29 38.30 74 -35.70 PK H
4804 8.29 32.39 54 -21.61 AV H
4804 8.29 37.58 74 -36.42 PK A%
4804 8.29 31.04 54 -22.96 AV A%
Middle Channel (2441MHz)
4882 8.40 37.35 74 -36.65 PK H
4882 8.40 31.46 54 -22.54 AV H
4882 8.40 36.54 74 -37.46 PK \%
4882 8.40 31.24 54 -22.76 AV \%
High Channel (2480MHz)

4960 8.50 37.55 74 -36.45 PK H
4960 8.50 31.65 54 -22.35 AV H
4960 8.50 37.25 74 -36.75 PK \%
4960 8.50 31.19 54 -22.81 AV A%

Note: Testing is carried out with frequency rang 9kHz to the tenth harmonics, which above 3™ Harmonics are
attenuated more than 20dB below the permissible limits or the field strength is too small to be measured.
The measurements greater than 20dB below the limit from 9kHz to 30MHz..
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10. Out of Band Emissions

10.1 Standard and Limit

According to §15.247 (d) In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated intentional radiator is operating, the radio frequency power that is produced by the intentional
radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest level
of the desired power, based on either an RF conducted or a radiated measurement, provided the transmitter
demonstrates compliance with the peak conducted power limits. If the transmitter complies with the conducted
power limits based on the use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this
section, the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation below the
general limits specified in §15.209(a) is not required. In addition, radiated emissions which fall in the restricted
bands, as defined in §15.205(a), must also comply with the radiated emission limits specified in §15.209(a).

10.2 Test Procedure

According to the ANSI C63.10, the band-edge radiated test method as follows.

Set span = wide enough to capture the peak level of the emission operating on the channel closest to the bandedge,
as well as any modulation products which fall outside of the authorized band of operation (2310MHz to 2410MHz
for low bandedge, 2470MHz to 2500MHz for the high bandedge)

RBW = 1MHz, VBW = 3MHz for peak value measured

RBW = 1MHz, VBW = 10Hz for average value measured

Sweep = auto; Detector function = peak; Trace = max hold

All the trace to stabilize, set the marker on the emission at the bandedge, or on the highest modulation porduct
outside of the band, if this level is greater than that at the bandedge. Enable the marker-delta function, then use the
marker-to-peak function to move the marker to the peak of the in-band emission. Those emission must comply
with the 15.209 limit for fall in the restricted bands listed in section 15.205. Note that the method of measurement
KDB publication number: 913591 may be used for the radiated bandedge measurements.

According to the ANSI C63.10, the band-edge conducted test method as follows:

Set span = wide enough to capture the peak level of the emission operating on the channel closest to the bandedge,
as well as any modulation products which fall outside of the authorized band of operation (2380MHz to 2410MHz
for low bandedge, 2470MHz to 2500MHz for the high bandedge)

RBW = 100kHz, VBW = 300kHz

Sweep = auto; Detector function = peak; Trace = max hold

All the trace to stabilize, set the marker on the emission at the bandedge, or on the highest modulation porduct
outside of the band, if this level is greater than that at the bandedge. Enable the marker-delta function, then use the
marker-to-peak function to move the marker to the peak of the in-band emission. Those emission must comply

with the limit specified in this section (at least 20dB attenuation).
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10.3 Test Data and Results

Radiated Bandedge (Worst case)

Test Mode: GFSK
Lowest Bandedge (Horizontal)

Level (dBuV/m)

90

80 Ji{
FCC PART 15 )

70

60
FCC PART 15((A

50 3

MMWMWHWW

40
b

30

20

10

2310 2320. 2330. 2340. 2350. 2360. 2370. 2380. 2390. 2405
Frequency (MHz)
Readintenna Preamp Cahle Limit Cwer
Freq Lewel Factor Factor Lozs Lewel Line Limit Remark
MHz dBuV  dB/m db df dBuV/m dBuV/m dB

1 2310.000 22.25 27.07 24.64 5.30 28.98 B4.00 24,02 Average

2 2310.000 33.80 27.07 24.64 6.30 41.63 74.00 -32,37 Peak

3 2300.000 23.45 2T7.31 24.71 5.38 31.43 B4.00 -22.57 Average

4 2390.000 36.06 27.31 24.71 65.38 44.03 T74.00 -29.97 Peak

5 2400.000 26.10 27.31 24.72 5.38 34.08 B4.00 —18.92 Average

6 2400.000 38.85 2T7.31 24,72 5,39 46.83 74.00 -27.17 Peak
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Highest Bandedge (Horizontal)

Level (dBuV/m)

80

80
FCC PART 15 (PK)

70 / \ - -
60
, | FCC PART 15 (AV)

= EWMWMMMWMWW
40
30
20
10
2477 24380. 24382, 2434, 24386. 2488. 2490. 2492, 2494, 2496. 2498. 2500
Frequency (MHz)
Feadinterma Preamp Cable Limit Owver
Freq Lewel Factor Factor Loss Level Line Limit Remark

MHz dBu¥ dE/m db dB dBuV/m dBuV/m db
1 2483.5600 24,90 27.56 24,80 5.4T7 33.12 B54.00 -20, 88 Average
2 2483,6B00 36,88 27.56 24,80 5,47 44,10 74,00 -29,90 Peak
3 2600.000 24.73 27.60 24,86 5,49 32,96 B4.00 -21.04 Average
4 2500.000 36.98 27.60 24.86 5.49 45.21 7T4.00 -28.79 Peak
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Conducted Bandedge

Test Mode: 8DPSK
Lowest Bandedge

% Agilent

| Marker

Select Marker
4

Atten 18 dB

T
AN
A

-
4y

TALRTRYSLYS!
TR oy |

Normal

-8.625000 MHz

Delta Pair
{Tracking Ref)
Ref Delta

Span Pair
Span Center

A:\SCRENB70.GIF file saved

Highest Bandedge

i Agilent IW

dBm Atten 10 dB B Sclect Marker
R 1 2 3 4

N WL =]
|||.||II.|,|| -
I
\

. )
1
NIRRT AIRTAY TR
||,| I W ll,l' II;'I l'u' Iq'l ||‘|I |,u| L

FrT
Normal
|

8.675000 MHz |

2076 dB Delta

Delta Pair
{Tracking Ref)
Ref Delta

Span Pair
Span Center

Off

More
1 of 2

A:\SCRENB71.GIF file saved
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11. Conducted Emissions

11.1 Standard and Limit

According to the rule FCC Part 15.207, Conducted limit, the limit for a class B device as below:

o Conducted Limit (dBuV)
Frequency of Emission (MHz) -
Quasi-peak Average
0.15-0.5 66 to 56 56 to 46
0.5-5 56 46
5-30 60 50
Note 1: Decreases with the logarithm of the frequency in the range 0.15 MHz to 0.5 MHz

Note 2: The lower limit applies at the band edges
AC Power Line

11.2 Test Procedure

Test is conducting under the description of ANSI C63.10-2013 measurement procedure.

EUT

LISN

wiyf

To Receiver

0.8m Non-conduction
table above Ground Plane

Y

1.5m

r 3

Test Setup Block Diagram

11.3 Test Data and Results
Based on all tested data, the EUT complied with the FCC Part 15.207 standard limit for a Class B device, and with

the worst case as below:
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Test Plots and Data of Conducted Emissions

Tested Model: OMAKER-Nature

Tested Mode: TM5(Charging and Bluetooth Playing)

Test Power Specification: AC 120V/60Hz

Test Power Line: Neutral

SULevel (dBu\)

Date: 2017-05-04

[

FCC PART15 CLASSE QP

EU\

FCC PART15 CLASSE AV

10
0
_10.15 2 5 1 2 b 10 20 30
Frequency {(MHz)
Eead LISN Cakle Limit  Ower
Freq Level Factor Loss Level Line Limit Remark
NHz  dBuV¥ db df dBu¥  dBuV db
1 0,164 4Y. 65 0,41 0,12 48,18 &R, 25 -17.0T QF
2 o.1ed 37,07 0,41 0,12 37,60 bR 2 -1V, 6L Averase
3 0,244 46,03 0,42 0011 4g. 56 B1, 9% -15,39 QF
! 0,244 37,62 0,42 0011 SE.15 b1, 9% -13. B0 Average
b 0,323 47,83 0,41 0,10 48,34 59,62 -11. 28 QF
5 0,323 38,78 0,41 0,100 39,29 49,62 10,35 Average
T 00408 45,97 0,39 0011 46,47 BTY.6E -11.21 QF
) 0,408 35,34 0,39 0,11 36,34 47,68 -11. 34 Average
9 o.ebd 45,835 0.%6 0 0013 46,24 L. 00 -9.76 QF
10 o.ebd 3727 0L¥6 0 0L13 3T.66 468,00 -8, 34 Average
11 1.172 44,32 0,21 0,13 44,66 56,00 -11.34 QF
12 1.172 30,50 0,21 0,13 30,84 46,00 -15.16 Average
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Test Plots and Data of Conducted Emissions

Tested Model: OMAKER-Nature
Tested Mode: TM5

Test Power Specification: AC 120V/60Hz
Test Power Line: Line

BULeveltdBukﬂ Date: 2017-05-04
T0
sn\ | FCC PART15 CLASSE QP
EU;K\\\‘\ F-., )@'[ FCC PART15 CLASSE AV
40
30
20
10

0
_1'3.15 2 5 1 2 5 10 20 30

Frequency (MHz)
Eead LISN Cable Limit Over
Freq Lewvel Factor Loss Level Line Limit Eemark
NHz  dBuV db d6  dBuV  dBu¥ db

1 0,320 44,69 0,44 0,10 4b5 23 59,71 14,48 QF

i 0,320 29.74 0,44 0,10 40,28 49,71 -9.43 Average

3 0,402 44,96 0,42 0,11 45,49 &Y. Bl -1Z. 532 QF

4 0,402 40,81 0,42 0,11 41.14 47.81 -6.67 Average

b 0,558 44,61 0,33 0,12 45 06 56,00 10,94 QF

3] O.BRy 3T7.40 0.33 0,12 3T.85 46,00 —-&.15 Average

T 0,634 46,50 0,30 0,13 46,93 56,00 9,07 QF

2 0,634 58.T1 0,30 0,13 39,14 46,00 -6, 86 Average

9 0,727 47.78 0,28 0,13 48,19 L6.00 -T.81 QF

10 0,727 2920 0,28 0,13 39.61 46,00 -6.39 Average

11 1.487 42,09 0,22 0,13 42.44 GLe. 00 -13.56 QF

12 1,487 34,00 0,22 0,13 34,35 46,00 -11.6%5 Average
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Annex A. EUT External Photos

EUT View 1
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EUT View 3
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EUT View 5
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EUT View 7

Report No: ZKS170400174E

-‘- ._‘.',_\ .

Ll

2 \\\\\\==
ety /m// /aéIDLIJlJ l\\é\§\§\§\v

FCC Test Report

Page 38 of 44



y /2474

Annex B. EUT Internal Photos

Report No: ZKS170400174E

EUT Internal View 1

EUT Internal View 2 BT Antenna
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Report No: ZKS170400174E

EUT Internal View 3
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EUT Internal View 5
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Annex C. Test Photos

Conducted Emissions

Radiated Emissions (30MHz to 1GHz)
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Radiated Emissions (Above 1GHz)
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W Report No: ZKS170400174E

Annex D. Label and Information

FCC Label Sample

FCCID: 2A1.2J-OMAKER-NATURE

This device complies with Part 15 of the FCC Rules.
Operation is subject to the following two conditions:

(1) This device may not cause harmful interference. and
(2) this device must accept any interference received,
mcluding interference that may cause undesired operation.

FCC Label Specifications

Text is Black in color and is justified. Labels are printed in indelible ink on permanent adhesive backing or
silk-screened onto the EUT or shall be affixed at a conspicuous location on the EUT. Where the EUT is
constructed in two or more sections connected by wires and marketed together, the above statement is required to
be affixed only to the main control unit. When the EUT is so small or for such use that it is not practicable to
place the statement on it, the above information shall be placed in a prominent location in the instruction manual
or pamphlet supplied to the user or, alternatively, shall be placed on the container in which the device is marketed.

FCC Label Location

whikk END OF REPORT *#****
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