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FCC ID: S9X-HB-1131

Report No.:STS140528F1

1. VERIFICATION OF CONFORMITY

Equipment Under Test:
Brand Name:

Model Number:

Series Model Name:
Difference description:
FCC ID:

Applicant:

Manufacturer:

Technical Standards:

File Number:

Date of test:

Deviation:

Condition of Test Sample:

Test Result:

VitaSound TV
VitaSound
PAE-200

N/A

N/A
S9X-HB-1131

Honey Bee (Hong Kong) Ltd.

Flat L,12/F,Phase 4, Kwun Tong Industrial Centre, 436-446 Kwun Tong
Road,Kowloon, Hong Kong
Shantou S.E.Z. Honey Bee Electronics Co., Ltd.

5/F, Blk 3, Zhu Hua Industrial Zone, Li Shui Zhuang, Zhong Qu, Long Hu Qu,
Shantou City, Guangdong Province, China

47 CFR Part 15 Subpart C,
DA 00-705

STS140528F1

April 9, 2014~ April 29, 2014
None

Normal

PASS

The above equipment was tested by STS for compliance with the requirements set forth in FCC rules and the
Technical Standards mentioned above. This said equipment in the configuration described in this report shows
the maximum emission levels emanating from equipment and the level of the immunity endurance of the
equipment are within the compliance requirements.

The test results of this report relate only to the tested sample identified in this report.

Tested by (+ signature):

Dotéor Prvgr

Petter Ping May 08,2014
Review by (+ signature): _;Cé)f_ﬂ

July Wen May 08,2014
Approved by (+ signature): TM {Mi

Terry Yang May 08,2014
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FCC ID: S9X-HB-1131

Report No.:STS140528F1

2. GENERAL INFORMATION

2.1 Product Information

Product

VitaSound TV

Applicant Company

Honey Bee (Hong Kong) Ltd.

Applicant Address

Flat L,12/F,Phase 4, Kwun Tong Industrial Centre, 436-446
Kwun Tong Road,Kowloon, Hong Kong

Manufacturer Company

Shantou S.E.Z. Honey Bee Electronics Co., Ltd.

Manufacturer Address

5/F, Blk 3, Zhu Hua Industrial Zone, Li Shui Zhuang, Zhong Qu, Long Hu
Qu, Shantou City, Guangdong Province, China

Brand Name

VitaSound

Model Number

PAE-200

Frequency Range

2403MHz -2477MHz

Modulation Technique

GFSK

Channel Number

75 (CH Low: 2403MHz, CH Mid: 2440MHz, CH High: 2477MHz)

Antenna Type:

0.0 dBi, PCB Antenna

Power Supply

Model:SKB0501000BP,
INPUT:AC100-240V,50-60Hz,0.3A;
OUTPUT:DC5V,1000mA

NOTE:

1. For a more detailed features description about the EUT, please refer to User’s Manual.
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2.2 Objective

The objective of the report is to perform tests according to 47 CFR Part 15 Subpart C for the EUT FCC ID

Certification:

No. Identity Document Title

1 47 CFR Part 15(10-1-11 Edition) Radio Frequency Devices

2.3 Test Standards and Results

Test items and the results are as bellow:

No. Section Description Result Date of Test
1 15.247(a) 20dB Bandwidth PASS 2014-04-17
2 | 15.247(b) Peak Output Power PASS 2014-04-17
3 15.247(d) Conducted Spurious Emission PASS 2014-04-17
4 | 15.247(d) Band Edge PASS 2014-04-17
5 15.247(a) Number of Hopping Frequency PASS 2014-04-17
6 15.247(a) Carrier Frequency Separation PASS 2014-04-17
7 15.247(a) Time of Occupancy (Dwell time) PASS 2014-04-17
8 | 15.207 Conducted Emission PASS 2014-04-17

15.247(d)
9 |15.205 Radiated Emission PASS 2014-04-17
15.209

Note: 1. The test result judgment is decided by the limit of measurement standard

2. The information of measurement uncertainty is available upon the customer’s request.

3. The method of measurement is refer to FCC DA 00-705 (Filing and Measurement Guidelines
for Frequency Hopping Spread Spectrum Systems March 30, 2010).

2.4 Environmental Conditions

During the measurement the environmental conditions were within the listed ranges:
- Temperature: 15-35°C

- Humidity: 30-60 %

- Atmospheric pressure: 86-106 kPa
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3. TEST FACILITY

3.1 TEST FACILITY

Test Site: Compliance Certification Services Inc. (Kun shan) Laboratory

No.10 Weiye Rd, Innovation park, Eco&Tec,Development Zone, Kunshan City,
Jiangsu, China

Location:
Description: There is one 3m semi-anechoic an area test sites and two line conducted labs for final
test. The Open Area Test Sites and the Line Conducted labs are constructed and
calibrated to meet the FCC requirements in documents ANSI C63.4:2009 and CISPR
16 requirements.
The FCC Registration Number is 238958.
The IC Registration Number is 2324E-2.
The CNAS Registration Number is CNAS L4354.

Site Filing: The site description is on file with the Federal Communications
Commission, 7435 Oakland Mills Road, Columbia, MD 21046.

Instrument Tolerance: All measuring equipment is in accord with ANSI C63.4:2009 and CISPR 16
requirements that meet industry regulatory agency and accreditation agency
requirement.

Ground Plane: Two conductive reference ground planes were used during the Line Conducted
Emission, one in vertical and the other in horizontal. The dimensions of these ground
planes are as below. The vertical ground plane was placed distancing 40 cm to the
rear of the wooden test table on where the EUT and the support equipment were
placed during test. The horizontal ground plane projected 50 cm beyond the footprint
of the EUT system and distanced 80 cm to the wooden test table. For Radiated
Emission Test, one horizontal conductive ground plane extended at least 1m beyond
the periphery of the EUT and the largest measuring antenna, and covered the entire
area between the EUT and the antenna. It has no holes or gaps having longitudinal
dimensions larger than one-tenth of a wavelength at the highest frequency of

measurement up to 1GHz.
3.2 GENERAL TEST PROCEDURES

EUT Function and Test Mode

The EUT has been tested under normal operating (TX) and standby (RX) condition.

The field strength of radiation emission was measured in the following position: EUT stand-up position (Y
axis).

The following data show only with the worst case setup.

The worst case was reported.

Based on client request, all normal using modes of the normal function were tested but only the worst test

data of the worst mode is reported by this report.
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Conducted Emissions

The EUT is placed on the turntable, which is 0.8 m above ground plane. According to the requirements in
Section 13.1.4.1 of ANSI C63.4:2009,Conducted emissions from the EUT measured in the frequency range
between 0.15 MHz and 30MHz using CISPR Quasi-peak and average detector modes.

Radiated Emissions

The EUT is placed on a turn table, which is 0.8 m above ground plane. The turntable 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 maximum
emissions, exploratory radiated emission measurements were made according to the requirements in
Section 13.1.4.1 of ANSI C63.4:2009.

3.3 FCC PART 15.205 RESTRICTED BANDS OF OPERATIONS

(a) Except as shown in paragraph (d) of this section, only spurious emissions are permitted in any of the
frequency bands listed below:

MHz MHz MHz GHz
0.090 0.110 16.42 - 16.423 399.9 -410 45-5.15
0.495 0.505 16.69475 - 16.69525 608 - 614 5.35-5.46
21735 2.1905 16.80425 - 16.80475 960 - 1240 7.25-7.75
4.125-4.128 25.5-25.67 1300 - 1427 8.025-8.5
417725 -4.17775 37.5-38.25 1435 - 1626.5 9.0-9.2
4.20725 - 4.20775 73-74.6 1645.5 - 1646.5 9.3-9.5
6.215-6.218 74.8-75.2 1660 - 1710 10.6 - 12.7
6.26775 - 6.26825 108 - 121.94 1718.8 - 1722.2 13.25-13.4
6.31175 - 6.31225 123 -138 2200 - 2300 14.47 -14.5
8.291 - 8.294 149.9 - 150.05 2310 - 2390 15.35-16.2
8.362 8.366 156.52475 - 156.52525 2483.5 - 2500 17.7-214
8.37625 - 8.38675 156.7 - 156.9 2655 - 2900 22.01-23.12
8.41425 - 8.41475 162.0125 - 167.17 3260 - 3267 23.6-24.0
12.29 - 12.293 167.72-173.2 3332 - 3339 31.2-31.8
12.51975 - 12.52025 240 - 285 3345.8 - 3358 36.43 - 36.5
12.57675 - 12.57725 322-3354 3600 - 4400 A
13.36 13.41
! Until February 1, 1999, this restricted band shall be 0.490-0.510 MHz.
% Above 38.6

(b) Except as provided in paragraphs (d) and (e), the field strength of emissions appearing within these
frequency bands shall not exceed the limits shown in Section 15.209. At frequencies equal to or less than
1000 MHz, compliance with the limits in Section 15.209 shall be demonstrated using measurement
instrumentation employing a CISPR quasi-peak detector. Above 1000 MHz, compliance with the
emission limits in Section 15.209 shall be demonstrated based on the average value of the measured
emissions. The provisions in Section 15.35 apply to these measurements
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FCC ID: S9X-HB-1131

4. SETUP OF TEST EQUIPMENT LIST
4.1 SUPPORT EQUIPMENT

Report No.:STS140528F1

Device Type |Manufacturer Model Name Serial No. Data Cable Power Cable
Notebook Acer ZQT N/A N/A
POWER .
ADAPTOR Honey Bee SKB0501000BP N/A 2.0-Shield
EARPHONE SONY N/A N/A N/A
DVD Player Pioneer DV-490-G N/A N/A
Remark:

All the equipment/cables were placed in the worst-case configuration to maximize the emission during the test.

Grounding was established in accordance with the manufacturer’s requirements and conditions for the intended

use.
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4.2 TEST EQUIPMENT LIST

Equipment Used for Emissions Measurement

Conducted Emissions Test Site
Name of Equipment Manufacturer Model Serial Number Calibration Due
Spectrum Analyzer RS FsU26 200789 2014-6-30
OSCILLOSCOPE Agilent DSO6104A MY44002585 2015-3-14
Peak and Avg Power Agilent E9327A US40441788 2015-3-14
Sensor
EPM-P ffert';s Power Agilent E4416A GB41292714 2015-3-14
Power SPLITTER Mini-Circuits ZN2PD-9G SF078500430 N.CR
DC POWER SUPPLY AGILENT E3632A MY50340053 2015-3-14
- —
T ember TERCHY MHK-120AK X30109 2015-1-24
Test Software EZ-EMC
977 Chamber
Name of Equipment Manufacturer Model Serial Number| Calibration Due
Spectrum Analyzer Agilent E4446A MY44020154 2015-4-16
Pre-Amplfier MITEQ S41-00101800-32-10P| 1675713 2014-10-8
Pre-Amplfier MITEQ NSP400-NF 870731 2015-4-26
Bilog Antenna Sunol Sciences JB1 AD62604 2015-5-2
Horn-antenna SCHWARZBECK BBHA9120D 267 2015-4-28
Horn-antenna SCHWARZBECK BEBHA9170 171 2015-4-28
Loop Antenna Hengwei HOPEV39501C 20051 2015-4-5
Turn Table CT CT123 4165 N.C.R
Antenna Tower CT CTERG23 3256 N.C.R
Controller CT CT100 95637 N.C.R
Test Software EZ-EMC
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Conducted Emission
Na!ne of Manufacturer Model Serial Calibration
Equipment Number Due
EMI TEST
RECEIVER R&S ESCI3 100781 2015-3-14
V (V-LISN) Schwarzbeck NNLK 8129 8129-143 2015-3-14
LISN (EUT) FCC FCC-LISN-50/250-50-2-02 SN:05012 2015-3-14
TRANSIENT
LIMITER SCHAFFNER CFL9206 1710 2015-3-14
Test Software EZ-EMC

Remark: The measurement uncertainty is less than +/- 2.81dB, which is evaluated as per the
NAMAS NIS 81 and CISPR/A/291/CDV.

Expanded Uncertainty (95% CONFIDENCE INTERVAL): K=2

NOTE: Equipments listed above have been calibrated and the period of calibration interval is 1 year.
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5.47 CFR Part 15 C 15.247 Requirements
5.1 20dB Bandwidth
5.1.1 Definition

The 20dB bandwidth is known as the 99% emission bandwidth, or 20dB bandwidth (10*log1% = 20dB) taking
the total RF output power.

5.1.2  Test Description

The EUT is powered by the Battery, is coupled to the Spectrum Analyzer (SA) through the Attenuator/DC
Block. The path loss as the factor is calibrated to correct the reading. During the measurement, the EUT is
activated and is set to operate at maximum power. The RF load attached to the EUT antenna terminal is
500hm.

Attenuator
o & EUT
OH DC Block
(o)< A
\\

Spectrum Analyzer :
P Y ' (Wireless Module)

Figure 1: RF Test Setup

5.1.3 Test Result

The lowest, middle and highest channels are selected to perform testing to record the 20 dB bandwidth of the
Module.

Channel Frequency (MHz) 20 dB Bandwidth (MHz)
Low 2403 2.238
Mid 2440 2.226
High 2477 2.325
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- Agilent R T

Ref 26 dBm Atten 36 dB
#Peak

Log

18 rwaw4
dB/ A o]

Offst > 3

6.5
dB ., \ i

LaAw

ML 52
Center 2.4083 0@ GHz Span & MHz
#Res BH 36 kHz #JBH 300 kHz Sweep B.16 ms (601 pts)

Occupied Bandwidth Occ BH % Pur  99.00 7
2.1328 MHz x dB  -20.00 dB

Transmit Fregq Error 25811 kHz
% dB Bandwidth 2.238 MHz

(CH Low)

 Agilent R T

Ref 26 dBm Atten 36 dB
#Peak
Log

18 rkﬂ\pJ
dB/ ™ [
Offst >
6.5
dB "

|1
5

LogAw

ML 52
Center 2.440 8@ GHz Span & MHz
#Res BH 308 kHz #VBW 3680 kHz Sweep 6.16 ms (681 pts)

Occupied Bandwidth Occ BN % Pur  99.00 7
2.1400 MHz x dB -20.00 dB

Transmit Freq Error  21.313 kHz
® dB Bandwidth 2.226 MHz

(CH Mid)
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- Agilent R T

Ref 26 dBm Atten 36 dB
#Peak

Log
18 il 1

dB/ o —

Offst
6.3
dB

; i
R BN Vool ]

LaAw

ML 52
Center 2.477 0@ GHz Span & MHz
#Res BH 36 kHz #JBH 300 kHz Sweep B.16 ms (601 pts)

Occupied Bandwidth Occ BH % Pur  99.00 7
2.1503 MHz x dB  -20.00 dB

Transmit Freq Error  26.118 kHz
% dB Bandwidth 2.325 MHz

(CH High)
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5.2 Peak Output Power
5.2.1 Definition

For systems using digital modulation in the 902—-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz bands: 1
Watt. As an alternative to a peak power measurement, compliance with the one Watt limit can be based on a

measurement of the maximum conducted output power.

5.2.2  Test Description

See section 5.1.2 of this report.
5.2.3  Test Result

The EUT operates at maximum output power mode. The lowest, middle and highest channels are selected to

perform testing to verify the conducted RF output peak power of the Module.

Measured Output Peak Power Limit .
Channel Frequency (MHz) 4Bm W dBm W Verdict
Low 2403 5.20 3.311 PASS
Mid 2440 5.19 3.304 30 1000 PASS
High 2477 4.91 3.097 PASS
%% Agilent R T
Mikrl 2.483 88 GHz
Ref 28 dBm Atten 36 dB 5.20 dBm
#Peak
Log
18 i
dB/ L I
Offst E—
6.5
dB
LaAw
Ml 52
53 FC
£0f)
FTun
Swp
Center 2,483 88 GHz Span 6 MHz
#Res BH 3 MHz #VBH 3 MH=z Sweep 1 ms (601 pts)
(CH Low)
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%% Agilent R T

Mkrl 2.433 62 GHz
Ref 20 dBm Atten 30 B 5.19 dBm
#Peak
Log
14
dB/ | |
Offst
5.5
dB

e 3o

LaAw

M1 52
53 FC

AN
FTun
Swp

Center 2,440 88 GHz Span 6 MHz
#Res BH 3 MHz #VBH 3 MH=z Sweep 1 ms (601 pts)

(CH Mid)

- Agilent R T

Mkrl 2.476 63 GHz
Ref 26 dBm Atten 36 dB 491 dBm
#Peak
Log
18
dB/ R ]
Offst
6.5
dB

e

LogAw

M1 52
33 FC

£t
FTun
Swp

Center 2.477 0@ GHz Span & MHz
#Res BH 3 MHz #BH 3 MHz Sweep 1 ms (601 pts)

(CH High)
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FCC ID: S9X-HB-1131

5.3 Conducted Spurious Emission

53.1

Definition

Report No.:STS140528F1

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.

5.3.2

Test Description

See section 5.1.2 of this report.

5.3.3

Test Result

1. Table for the Harmonics:

Frequency

RBW

VBW

No. (MHz) (KHz) (KHz) Emission Power (dBm) Limit (dBm)
Low Channel (2403MHz)
Form 9KHz to 150KHz
1 | -- [ 1 | 10 | - | -13
Form 150KHz to 30MHz
2 | -- [ 10 | 30 | - | -13
Form 30MHz to 1000MHz
3 | 930.90 | 100 | 300 | -44.13 | -13
Above 1000MHz
4 3710.60 1000 3000 -45.69 -13
5 -- 1000 3000 -13
6 -- 1000 3000 -13
Middle Channel (2440MHz)
Form 9KHz to 150KHz
7 | -- | 1 | 10 | -- | -13
Form 150KHz to 30MHz
8 | -- | 10 | 30 | - | -13
Form 30MHz to 1000MHz
9 | 930.90 | 100 | 300 | -42.03 | -13
Above 1000MHz
10 4880.10 1000 3000 -44.04 -13
11 -- 1000 3000 -13
12 -- 1000 3000
High Channel (2477MHz)
Form 9KHz to 150KHz
13 | -- | 1 | 10 | - | -13
Form 150KHz to 30MHZz
14 | -- | 10 | 30 | - | -13
Form 30MHz to 1000MHz
15 | 930.90 | 100 | 300 | -41.73 | -13
Above 1000MHz
16 6750.40 1000 3000 -46.25 -13
17 -- 1000 3000 -13
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Note: “---" in the table above means that the emissions are too small to be measured and are at least 10 dB
below the limit.
2. Plot for Spurious Emission:
The measuring frequency range was from 9 kHz to 10GHz, but only the worst (above 1000MHz band) test plots

were display as below.

2 Agilent R T

Mkrl 30,98 MHz
Ref 2@ dBm Atten 3@ dB -44.13 dBm
#Peak
Log
16
dB/
Dffst
5.5
dB

-16.1
dBm

LaRw

ML S2 |
53 FC M
| [HEAT

Swp
Start 30.80 MHz Stop 3.080 0@ GHz
#Res BW 180 kHz #BH 308 kHz Sweep 283.9 ms (BO1 pts)
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%% Agilent R T
Mkrl 24.66 GHz
Ref 26 dBm Atten 30 dB -42.75 dBm

#Peak
Log

18

53 FC ij\
| e S o b

Start 2,008 GHz " Stop 25,88 GHz
#Res BW 108 kHz #VBH 388 kHz Sweep 2.198 s (601 pts)

(Low Channel)
5 Agilent R T
Mkrl 930,98 MHz
Ref 20 dBm Atten 38 dB —42.83 dBm

#Peak
Log

19
dB/

Offst
6.5
dB

ol

-15.6

dBm
LgRw

Ml 52 1

33 FC \
il

Swp

Start 30.60 MHz Stop 3.880 00 GHz
#Res BH 180 kHz #'BH 3088 kHz Sweep 283.9 ms (BO1 prs)

Report No.:STS140528F1
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Ref 28 dBm Atten 38 dB

Report No.:STS140528F1

Mkrl 4.88 GHz
—44.84 dBm

#Peak
Log

18

L

T VR P

Start 2.08 GHz -
#Res BW 108 kHz #VBH 388 kHz

(Middle Channel)
5 Agilent

Ref 28 dBm Atten 3@ dB

Stop 25,88 GHz
Sweep 2.198 s (601 pts)

Mkrl 930.98 MHz
-41.73 dBm

#Peak
Log

19
dB/

Offst
6.5
dB

ol

-15.9

dBm
LgRw

Ml 52 1

33 FC H

..IM.LH

£
FTun

Y

Swp

Start 30.08 MHz

#Res BW 100 kHz #VBH 300 kHz

Stop 3.880 84 GHz
Sweep 283.9 ms (601 pts)
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Ref 28 dBm

Atten 36 dB

Report No.:STS140528F1

Mkrl 24.58 GHz
—-43.68 dBm

#Peak
Log

18

Aa y Lb L

s b

1
A, ..\.pf%ﬁ*

£0£2: MW

o
TR

Start 208 GHz ~
#Res BW 108 kHz

#WBH 308 kHz
(High Channel)

Stop 25,88 GHz
Sweep 2.198 s (601 pts)
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5.4 Band Edge
54.1 Definition

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.

5.4.2  Test Description

—/—

Antenna

pd tower

............ > 3m <} P — Horn

EUT antenna
4m /
Di\ Spectrum
—r analyzer
( ]

\ v | |

Turntable 0.8m im \ 1
A P [ ]88
~Pre-amp L 155
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5.4.3

Test Result

Report No.:STS140528F1

The EUT operates at continuous transmit test mode. The peak and average test data of the lowest and highest

channels are tested to verify the band edge emissions.

Test Plot:
0.0 dBuY/m
Limit1: —_—
M Limit2:
J”l L
|'nr -1|||\
4
¥ |ﬁ 'r"_."{llﬂdllllh ""'|||' il
! A,
i '”L W‘ lll'qlhn i
B A O
ﬂ“\\,l.\ -mL
Ay r"r i f, \\ W“M‘i'fﬂ'b"’f\‘wwﬂmwﬂm | i
Sty :
wlf RN 1| s
-10
2310.000 2321.00 2332 00 234300 2354 .00 ZI65.00 ZA76.00 387 .00 23198.00 FAZ0.00 MHz
Nao. Frequency Reading Correct Result Limmit Margin Height Degree Remark
(MHz) (dBuV) Factor(dB/m) | (dBuV/m) (dBuV/m) (dB) {cm) ideg.)
1 2387.740 7881 -1429 6452 74.00 -948 100 139 peak
2 2387740 5483 -1429 4054 5400 -13.46 100 138 AVG
3 2390.000 7433 -1428 6005 74.00 -1395 100 141 peak
4 2390.000 6054 -1428 4626 54.00 =174 100 141 AVG

(CH Low, Horizontal)
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Report No.:STS140528F1

9.0 dBu¥sm
Limmit1: —_—
}"",1 Limit2:
& —
rnr 1|I\.
q
WA
I LI
y I| '”L j‘ “Il.llﬁ.l. 'II\
gl i e v
ﬂ“\w -ml‘
r T .1
A Al e 'i“J“‘J\Lm“J 4 ¥
YT ;
-10
230000 2327.00 2332.00 2343.00 2354.00 236500 23600 238r .00 235948.00 24000 MHz
No. Frequency Readmmg Correct Result Linnat Margm Heaght Degree Remark
(MHz) {(dBu'V) FactoridB/m) | (dBuV/m) (dBuV/m) (dB) {cm} (deg.)
1 2387740 7881 -14.29 6452 74.00 -948 100 139 peak
2 2387740 5483 -1429 4054 3400 -1346 100 138 AVG
3 2350.000 7433 -1428 60.05 74.00 -1395 100 141 peak
4 2390.000 6054 -1428 46 26 54.00 -T1.74 100 141 AVG

(CH Low, Vertical)

Page 24 of 50



FCC ID: S9X-HB-1131

Report No.:STS140528F1

90.0  dJdBu¥/m
[ Linmat1: _—
y I\ Limmit2:
l'.‘ i)
'
b
it
me ”J"lh )
kgt Wyt
\'-L- il oy ﬁ;”‘u.\ju M
40 % ~ﬁ 'WM“ M \ ""'F‘ l”r
-10
2440.000 2456.00 24r2.00 Z4R8.00 Za04.00 2520.00 2536.00 2552.00 2568.00 2600.00 MHz
Nao. Frequency Reading Correct Result Limnit Margin Height Degree Remark
(MHz) (dBu¥) FactoridB/m) | (dBuVim) (dBuV/m) (dB) {cm) (deg.)
1 2483333 8224 -1365 6859 T74.00 -541 100 279 peak
2 2483 600 5279 -1365 3914 54.00 -14 86 100 278 AVG

(CH High, Vertical)
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Report No.:STS140528F1

0.0 dBu¥/m

Limit1 :
Limit2:

40

-10

ﬂr‘”wh

\Lﬁ*w‘fw I U V H‘Nﬁ"'ﬂﬁm

ﬂw‘”f' i Wﬂ‘lfﬂﬂ'l‘h i i',q

W

2420.000 245600 247200 24200 2504.00 R00 253600 255200 256800 Z600.00 MWHz

Nao. Frequency Reading Correct Result Limit Margin Height Degree Remark
(MHz) (dBuV) Factor(dB/m) | (dBuV/m) {(dBuV/m) (dB) {cm} (deg.)

1 2483500 8156 -13.65 6791 T4.00 -6.09 100 138 peak

2 2483 600 54 81 -13.65 4116 53400 -1284 100 138 AVG

(CH High, Horizontal)
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5.5 Number of Hopping Frequency

551 Definition

Report No.:STS140528F1

According to FCC section 15.247(a)(1)(iii), frequency hopping systems operating in the 2400MHz to 2483.5MHz

bands shall use at least 15 hopping frequencies.

5.5.2  Test Description

See section 5.1.2 of this report.

553 Test Result

Frequency Block (MHz)

Measured Channel Numbers

Min. Limit

Verdict

2400 - 2483.5

75

15

PASS

Test Plots:

® Ret
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® *REW 1 MHz
*VBW 1 MHz

Ref 20 dBm Att 40 dB SWT 2.5 ms

20 Offfet 6.3 dB

=70

-80

Start Z.441%5 GHz 4.2 MHz/ Stop 2.4835 GHz

Page 28 of 50



FCC ID: S9X-HB-1131 Report No.:STS140528F 1

5.6 Carried Frequency Separation
5.6.1 Definition

According to FCC section 15.247(a)(1), frequency hopping systems shall have hopping channel carrier
frequencies separated by a minimum of 25kHz or the 20dB bandwidth of the hopping channel, whichever is

greater.

5.6.2 Test Description
See section 5.1.2 of this report.
5.6.3 Test Result

The EUT operates at hopping-on test mode.

For any adjacent channels, the sample does have hopping channel carrier frequencies separated by a
minimum of 25kHz or the 20dB bandwidth of the hopping channel, whichever is greater. So, the verdict is
PASS.

®

H
i
€&
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5.7 Time of Occupancy (Dwell time)

5.7.1 Requirement

Report No.:STS140528F1

According to FCC section 15.247(a)(1)(iii), frequency hopping systems in the 2400 - 2483.5MHz band shall

use at least 15 non-overlapping 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. Frequency hopping systems may avoid or suppress transmissions on a particular hopping

frequency provided that a minimum of 15 channels are used.

5.7.2 Test Description

See section 5.1.2 of this report.

5.7.3 Test Result

Middle Channel:
2.448 * (1600/6)/75 * 30.00 = 261.12 (ms)

Pulse Time Total of Dwell | Period Time Limit
Result

(ms) (ms) (s) (ms)
2.448 261.12 30.00 400.00 PASS

Page 30 of 50



FCC ID: S9X-HB-1131

Test Plots:

®

RBW 1 MHz
*VEW 1 MHz

Ref 20 dBm Attt 40 dB SWT 10 ms
20 Offzet &.% dB

1o

WWW"M ]‘-W\’MM
v

--10

--30

--10

=-50

-7

-80

Center 2.441 GHz

1 ms/

Report No

.:STS140528F1
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5.8 Conducted Emission
5.8.1 Definition

According to FCC section 15.207, for an intentional radiator that is designed to be connected to the public utility
(AC) power line, the radio frequency voltage that is conducted back onto the AC power line on any frequency or
frequencies, within the band 150 kHz to 30 MHz, shall not exceed the limits in the following table, as measured

using a 50 yH/50 ohms line impedance stabilization network (LISN).

Frequenc Maximum RF Line Voltage
it Q.P.(dBuVv) Average( dBuV)
150kHz-500kHz 66-56 56-46
500kHz-5MHz 56 46
5MHz-30MHz 60 50

Note:
1. The lower limit shall apply at the transition frequency.

2. The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to 0.50 MHz

5.8.2 Test Description

The EUT is powered by the Battery charged with the AC Adapter which is powered by 120V, 60Hz AC mains
supply. The path loss as the factor is calibrated to correct the reading. During the measurement, the EUT is

activated and is set to operate at maximum power.

Communication

Receiver

R R R RNy

System

Simiilator

Page 32 of 50



FCC ID: S9X-

HB-1131

5.8.3Test Result

Report No.:STS140528F1

Standard: FCC Class B Conduction{QP) Temp.(C)/Hum.( % ): 22(C)/48 %
Test item: Conduction test Test By: Vincant Peng
Line: L1 Test Voltage: AC 120V/60Hz
Model: PAE-200
Description:
80.0 dBuY
aF: —
AVG:
40
r b ]
i | "
b bbren o, k
! " ; wly PED
Y Uv,fw \[ JVE W i gl ]r"w \‘ MLer’Mwwmm oy
M i ,Au-*'-'lrl*‘ltl Ve
on
n.1s0 ns [MHz] 3 20.000
No. | Frequency | QuasiPeak | Average | Correction | QuasiPeak | Average | QuasiPeak | Average | QuasiPeak | Average | Remark
reading reading factor result result limnitt limit margin margin
{MHz) {dBuV) (dBuV) (dB) {dBuV) {dBuV) (dBuV) (dBaV) (dB) (dB)
1 0.1666 1122 455 19.74 3056 429 6313 55.13 3417 -30.84 Pass
2+ 04701 1322 552 1981 33.03 2533 5651 4651 2348 2118 Pass
3 1.1010 041 204 1985 2926 21.89 56.00 4600 -26.74 -24.11 Pass
4 15238 987 204 19.89 2976 2193 56.00 4600 -2624 -2407 Pass
5 19157 990 138 1992 2982 21.30 56.00 46.00 -26.18 -24.70 Pass
6 27419 941 001 2002 2943 001 56.00 4600 -2657 2594 Pass
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Report No.:STS140528F1

Standard: FCC Class B Conduction{QP) Temp.(C)/Hum.{ %): 22(Cy48 %
Test item: Conduction test Test By: Vincant.Peng
Line: L2 Test Voltage: AC 120V/60Hz
Model: PAE-200
Description:

60.0 dJdBu¥

1

2
w

\

QF:
AVEG:

40
d e A, [ dﬁ -y ﬂnu 3 ; i, i 1t
(AL T T"JJ H‘jnlrllilll J“L wﬁl’ "JT I1i||'n1l gt *Wf“*-f“m'w\wm% y
et N \ b It At ot N g ok
e |1 ety *‘w,ml" o q"L'..f L R P,
Pt s afennn PR BV
on
150 0% [MH=] L1 20000
No. | Frequency | QuasiPeak | Average | Correction | QuasiPeak | Average | QuasiPeak | Average | QuasiPeak | Average | Remark
reading reading factor result result limnitt Limit margin margin
{MHz) (dBuV) (dBuV) (dB) (dBuV) (dBuV) (dBuVy (dBuV) (dB) (dB)
1 04304 1853 832 1580 3833 2812 5724 4724 -18.91 -1912 Pass
2+ 04844 1472 TH6 1954 3456 71.50 5626 4626 -21.70 -18.76 Pass
3 07692 12.63 412 19.83 3146 395 56.00 46.00 -13.54 -2205 Pass
4 1.1498 1062 306 1984 3046 2590 53600 4600 -25.54 -23.10 Pass
5 1.5052 1127 316 1550 3117 306 5600 4500 -24.83 -2154 Pass
3 22780 1051 04 2000 3051 04 56.00 45,00 -154% -2356 Pass
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5.9 Radiated Emission
591 Definition

According to FCC section 15.247(d), radiated emission outside the frequency band 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)
(see § 15.205(c)).

According to FCC section 15.209 (a), except as provided elsewhere in this subpart, the emissions from an

intentional radiator shall not exceed the field strength levels specified in the following table:

Frequency (MHz) Field Strength (uV/m) Measurement Distance (m)
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

As shown in FCC section 15.35(b), for frequencies above 1000MHz, the field strength limits are based on
average detector. When average radiated emission measurements are specified in this part, including emission
measurements below 1000MHz, there also is a limit on the radio frequency emissions, as measured using
instrumentation with a peak detector function, corresponding to 20dB above the maximum permitted average
limit for the frequency being investigated unless a different peak emission limit is otherwise specified in the

rules.

Page 35 of 50



FCC ID: S9X-HB-1131

5.9.2  Test Description

A. Test Setup:

Report No.:STS140528F1

Antenna
< tower

P o Loop
EUT / antenna
4m /
Spectrum
— B analyzer
v ol =
Turntable 0-,§m 1m A
; A |
Ol=!
i : [ ] [ ]
Reference Ground plane
Blow 1GHz:
Antenna
tower
............ > Sm P SRR B|-|0g
EUT | \ // antenna
4m /
Spectrum
A —— %&\\ analyzer
v v | | \
Turntable 0.8m 1m A
4 A 5o
' ' [ ] [

Reference ground plane J/
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Above 1GHz:
Antenna
yd tower
‘ m Horn
‘ ’ v d antenna
EUT
4 /
Spectrum
T analyzer
[ J
v [
Turntabl
urntable 0.8m 1m DD
A WEE
~ Pre-amp A 0o
[ ] I ]

B. Test procedures

1.  The EUT is placed on a turntable, which is 0.8m above ground plane.
2. The turntable shall be rotated for 360 degrees to determine the position of maximum emission level.

3. EUT is set 3m away from the receiving antenna, which is varied from 1m to 4m to find out the highest

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

5. And also, each emission was to be maximized by changing the polarization of receiving antenna both

horizontal and vertical.
6. Set the spectrum analyzer in the following setting as:
Below 1GHz: RBW=100 kHz / VBW=300 kHz / Sweep=AUTO

Above 1GHz : (a) PEAK: RBW=VBW=1MHz / Sweep=AUTO
(b) AVERAGE: RBW=1MHz / VBW=10Hz / Sweep=AUTO

7. Repeat above procedures until the measurements for all frequencies are complete.
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5.9.3 Test Result

Form 9KHz to 30MHz:

The low frequency, which started from 9 kHz to 30MHz, was pre-scanned and the result which was 20dB lower

than the limit line per 15.31(0) was not reported.
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Form 30 MHz to 1GHz:

Low Channel:

Standard: FCC Class B 3M Radiation Ant.Polar.: Horizontal
Testitem: Radiation Test Test Distance: 3m
Temp.(CyHum.(%EH): 25(C )/40%EH Power: AC 120V/60Hz
Company: Honevbee Date:2014-4-15  Time:13:28:32
Model: PEA-200 Test By: Michael.Gao
Description:
800 dBu¥/m
Limit - _—
Margin:
40 —I 3 W ] E‘
¥ 3
! :
(]
30000  122.00 22400 321.00 A18.00 H15.00 B12.00 FOA.00 HOE. 00 1000.00 MHz
No. Frequency Reading Correct Result Limit Margin Height Degree Remark
(MHz) (dBuV) Factor(dB/m) | (dBuV/m) (dBuV/m) (dB) {cm) (deg.)
1 48 4300 20389 973 3062 4000 -938 100 268 peak
2 191 9900 19251 1280 3231 4350 -11.19 100 253 peak
3 351.0700 2058 1668 3726 4600 -8.74 100 150 peak
4 3918100 2056 1792 38.43 4600 -152 100 0 peak
5 794 3600 1371 2365 3737 4600 -8.63 100 86 peak
6 930.1600 1476 2535 4011 4600 -5.89 100 14 peak
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Standard: FCC Class B 3M Radiation Ant.Polar.: Vertical
Testitem: Radiation Test Test Distance: 3m
Temp.(C)y/Hum.(%RH): 25(C )/40%RH Pow er: AC 120V/e0Hz
Company: honeybee Date:2014-4-15  Time:13:26:18
Model: PEA- 200 Test By: Michael. Gao
Description:
800 dBu¥/m
Limit1: —_—
Margin:

=}

(18]
30.000 127.00 22400 321.00 418.00 515%.00 B12.00 Foa.oo HO6.00 T000.00 MH=z
No. Frequency Reading Correct Result Limit Margin Height Degree Eemark
(MHz) (dBuV) | Factor{dB/m) | (dBuV/m) (dBuV/m) (dB) {cm) (deg.)
1 591000 2865 803 3668 4000 -332 100 36 peak
2 392.7800 1697 1796 3493 46.00 -11.07 100 352 peak
3 541.1900 1233 2105 3338 46.00 -12.62 100 198 peak
4 725 4900 1325 2279 36.04 46.00 -9.96 100 319 peak
5 2457700 1330 2525 3855 46.00 -T745 100 100 peak
[ 9670200 14.12 2638 40.50 5400 -13.50 100 274 peak
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Report No.:STS140528F1

Above 1 GHz
Operation Mode: CH Low Test Date: 2014-04-15
Temperature: 20°C Tested by: Habby Guo
Humidity: 70 % RH Polarity: Hor.
0.0 dBuv/m
Limit1: —_
Lirmit2:
& . g
!‘ 9 1{ SJ': ®
by
40
-10
oo 270000 4400.00 R100.00 FEOD.00 1500.00 11200000 12900.00 T4e00.00 1800000 MH=z
No. Frequency Reading Correct Result Limut Margin Height Degree Remark
{MHz) (dBuV) | Factor(dB/m) | (dBuV/m) | (dBuV/m) {dB) {cm) ideg.)
1 1081731 2406 24 .66 4872 74.00 -2528 100 297 peak
2 4786859 61.70 -807 5363 74.00 -2037 100 312 peak
3 7511218 4612 -026 4586 74.00 -28.14 100 155 peak
4 9200320 45722 279 4301 7400 -2599 100 98 peak
5 11080128 4349 721 50.70 74.00 -2330 100 219 peak
6 14567308 4218 923 5141 7400 -22.59 100 220 peak
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Report No.:STS140528F1

Operation Mode: CH Low Test Date: 2014-04-15
Temperature: 20°C Tested by: Habby Guo
Humidity: 70 % RH Polarity: Ver.
90.0  dBu¥/m
Limmit1: —_—
Limit2:
& 3 5 £
b e 4 g 3
40 1
7
-10
1000000 2700.00 4400.00 B100.00 FEOD.0D 450000 T1200.00 12900.00 T4600.00 THOOD. 00 MWH=
No. Frequency Reading Correct Result Limut Margin Height Degree Remark
{MHz) {dBuV) | FactoridB/m) | (dBuV/im) | {dBuV/m) {dB) {cm) ideg.)
1 2389 423 5130 -14 28 3702 74.00 -36.98 100 90 peak
2 4786859 6102 -807 5295 54.00 -1.05 100 177 AV
3 7211538 5243 -0.59 5184 74.00 -2216 100 223 peak
4 9200320 4470 279 4749 T74.00 -2651 100 167 peak
5 11080128 4328 721 5049 T74.00 -2351 100 100 peak
6 14839744 42729 8.76 5105 74.00 -2295 100 336 peak
Notes:
1. Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamental frequency.
2. Radiated emissions measured in frequency above 1000MHz were made with an instrument using
peak/average detector mode.
3. Average test would be performed if the peak result were greater than the average limit or as required by
the applicant.
4. Margin (dB) = Remark result (dBuV/m) — Average limit (dBuV/m).
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Operation Mode: CH Mid Test Date: 2014-04-15
Temperature: 20°C Tested by: Habby Guo
Humidity: 70 % RH Polarity: Hor.
90.0  dBuV/m
Limit: —_—
Limit2:
2 5 C
1 ® 4 -] =
T ®
40 2
-10
Tonoag Z2roo.oo 44n0.00 R100.00 FROD.O0 150000 T11200.00 1290000 T4k00.00 THOOD. 0O MH =
No. Frequency Reading Correct Result Limit Margin Height Degree Remark
{MHz) (dBuV) FactoridBm) | (dBuVim)} (dBuV/m) (dB) {em) (deg.)
1 1081.731 2390 24 66 4856 7400 2544 100 301 peak
2 2443910 5098 -1395 3703 7400 -36.97 100 85 peak
3 4868 550 59.08 -1.712 5136 7400 -22.64 100 283 peak
4 7320513 4874 -0.83 4791 7400 -26.09 100 124 peak
5 11161.859 4362 7.06 50.68 74.00 -2332 100 134 peak
6 14594 551 41 88 956 5144 7400 -22 56 100 64 peak
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Report No.:STS140528F1

Operation Mode: CH Mid Test Date: 2014-04-15
Temperature: 20°C Tested by: Habby Guo
Humidity: 70 % RH Polarity: Ver.
0.0 dBu¥/m
Limit1 - —_—
Limat2:
2 |.3.r E i
¢ T 4 ® ®
P
40 .‘;"
-10
1000000 270000 4400.00 R100.00 FROD.DD 450000 T1200.00 1290000 T4c00.000 THOOD. 0N MHz
No. Frequency Readmg Correct Result Linmt Margin Height Degree Remark
{(MHz}) {dBuV) FactoridB/m) | (dBuV/m) | (dBuV/m) (dB} {cm} (deg.)
1 2416667 5433 -14.16 40.17 T4.00 -33.83 100 87 peak
2 4868 590 6082 -1.72 53.10 54.00 -090 100 173 AV
3 7320513 5441 -0.83 5358 74.00 -2042 100 98 peak
4 9336539 4499 259 4758 T74.00 -2642 100 0 peak
5 11025 641 4495 645 5140 T74.00 -2260 100 319 peak
6 13913 461 4331 781 5112 7400 -22 88 100 318 peak
Notes:
1. Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamental frequency.
2. Radiated emissions measured in frequency above 1000MHz were made with an instrument using
peak/average detector mode.
3. Average test would be performed if the peak result were greater than the average limit or as required by
the applicant.
4. Margin (dB) = Remark result (dBuV/m) — Average limit (dBuV/m).
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Report No.:STS140528F1

Operation Mode: CH High Test Date: 2014-04-15
Temperature: 20°C Tested by: Habby Guo
Humidity: 70 % RH Polarity: Hor.
90.0 dBuV/m
Lirmit1: —_—
Limit2:
| B
g Cin >:
40
-10
1000000 270000 440000  6100.00 780000 950000 1120000 1290000 140000 THOO0.00 MH:z
No. Frequency Reading Correct Result Limit Margin Height Degree Remark
{MHz) {dBuV) | Factor(dB/m) | (dBuV/m) | (dBuV/m) {dB) {cm) ideg.)
1 1081.731 2427 24 66 4893 7400 2507 100 295 peak
2 4950320 57381 -758 5023 7400 -2377 100 295 peak
3 7429 487 5018 -0.55 4963 7400 -24 37 100 216 peak
4 9336539 4504 259 4763 7400 -2637 100 12 peak
5 11270 833 4457 6.57 5114 7400 -22 86 100 96 peak
6 14758013 4273 883 5156 7400 2244 100 0 peak
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Report No.:STS140528F1

Operation Mode: CH High Test Date: 2014-04-15
Temperature: 20°C Tested by: Habby Guo
Humidity: 70 % RH Polarity: Ver
0.0  dBW/m
Limmit1: —_—
Limit2:
4
, ¥ ¥ 2 5
2
10 ;
-10
Tnnnoon Z¥oo.on 440000 k100.00 Fano. oo 50000 T1200.00n 1290000 TAe00.00 THO0D. 00 MH=
No. Frequency Reading Correct Result Linmit Margin Height Degree Remark
{MHz) {dBuV} Factor(dB/m) | (dBuVim) | (dBuVim) (dB) (cm) (deg.)
1 1081 731 232 24 66 4787 7400 -26.13 100 159 peak
2 2471154 5455 -13.75 40.80 7400 -3320 100 88 peak
3 4950320 60.06 -T58 5248 5400 -152 100 170 AV
4 7429 487 5417 055 5362 74.00 -2038 100 151 peak
5 11080.128 4345 721 5066 7400 -2334 100 205 peak
6 14594 551 42726 9356 5182 7400 -2218 100 302 peak
Notes:
1. Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamental frequency.
2. Radiated emissions measured in frequency above 1000MHz were made with an instrument using
peak/average detector mode.
3. Average test would be performed if the peak result were greater than the average limit or as required by
the applicant.
4. Margin (dB) = Remark result (dBuV/m) — Average limit (dBuV/m).
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Form 18 GHz to 25GHz:
The low frequency, which started from 18GHz to 25GHz, was pre-scanned and the result which was 20dB

lower than the limit line per 15.31(0) was not reported.
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APPENDIX 1
PHOTOGRAPHS OF TEST SETUP
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CE TEST SETUP

------ END OF REPORT------
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