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1.0 Summary of Test

TEST
TEST REQUIREMENT TEST METHOD RESULT
. FCC PART 15
Conducted Emission . ANSI C 63.10: Clause 6.2 N/A
section 15.107
- . FCC PART 15 | ANSIC 63.10: Clause 6.4}
Radiated Emission section 15.231(b) 6.5 and 6.6 PASS
. . FCC PART 15 ANSI C 63.10:
Occupied Bandwidth section 15.231(c) Clause 6.9 PASS
FCC PART 15 FCC PART 15:
Dwell Ti ) . PASS
well Hime section 15.231(a) Section 15.231(a)
Remark:

N/A: not applicable. Refer to the relative sectionthe details
EUT: In this whole report EUT means Equipment Unbest.

Tx: In this whole report Tx (or tx) means Transenitt

Rx: In this whole report Rx (or rx) means Receiver.

RF: In this whole report RF means Radio Frequency.

ANSI C63.10: the detail version is ANSI C63.10:200.3he whole report.
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20  General Description

2.1 Product Description
Operating Frequency
Type of Modulation:
Antenna Type
Antenna gain:
Function:
Power Supply:
Power cord:

FCC ID: ZFJ3H20160803T
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433.92 MHz
ASK modulated by internal signal
Integral
0 dBi
Wireless control with 433.92 MHz as carrier.
DC 4.5V
Powered by battery
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2.3  Test Methodology
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For radiated emission measurement, preliminarysseaal final tests were performed in the
semi-anechoic chamber to determine the worst cagkesn All radiated tests were performed
at an antenna to EUT distance of 3 meters, untassdsotherwise.

24  Test Facility

All of the tests are performed at:

Intertek Testing Services Shenzhen Ltd. Guangzirandb

Block E, No.7-2 Guang Dong Software Science Pagipi@ Road, Guangzhou Science City,
GETDD Guangzhou, China.

This test facility and site measurement data haenlully placed on file with the FCC, test
firm registration number is 549654.
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3.0 System Test Configuration

3.1  Judtification

For emissions testing, the equipment under tesTjEEtup to transmit continuously to

simplify the measurement methodology. Care wasitaixensure proper power supply voltages
during testing. During testing, it was powered &y B.5V supply.

Report No.: 160707009GZU-001
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The signal is maximized through rotation and plasetmin the three orthogonal axes. The
antenna height and polarization are varied durmggdearch for maximum signal level. The
antenna height is varied from 1 to 4 meters. Radiamissions are taken at three meters unless
the signal level is too low for measurement at thstance. If necessary, a pre-amplifier is used
and/or the test is conducted at a closer distance.

All readings are extrapolated back to the equitaleree meter reading using inverse scaling
with distance. The spurious emissions more thawmBR®elow the permissible value are not
reported.

For an intentional radiator, the spectrum shalinvestigated from the lowest radio frequency
signal generated in the device, without going beddwiHz, up to at least the frequency shown in
the following table:

Frequency range of radiated emission measurements
Lowest frequency generated in
the device

9 kHz to below 10 GHz

Upper frequency range of measurement

10th harmonic of highest fundamental frequencyata
GHz, whichever is lower

At or above 10 GHz to below 305th harmonic of highest fundamental frequency drGo
GHz GHz, whichever is lower

At or above 30 GHz 5th harm_onic of r_lighest fundamental fre_quency fﬂ_Ctﬁ

GHz, whichever is lower, unless otherwise specified

Remark: Test frequency is 433.92MHz.
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3.2 EUT Exercising Software
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N/A

3.3 Special Accessories

No special accessories used.

34  Measurement Uncertainty

When determining of the test conclusion, the Meam@int Uncertainty of test has been
considered.

Uncertainty and Compliance — Unless the standaedifsgally states that measured values are
to be extended by the measurement uncertainty terrdming compliance, all compliance
determinations are based on the actual measureel. val

3.5 Equipment Modification

Any modifications installed previous to testing3ty AND COMPANY LIMITED Will be
incorporated in each production model sold / leaséde United States.

No modifications were installed by Intertek TestBeyvices Shenzhen Ltd. Guangzhou Branch.

3.6  Support Equipment List and Description

This product was tested as an independent unit.
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Intertek

40 Measurement Results

4.1  Antenna Requirement:
Standard requirement
15.203 requirement:

For intentional device. According to 15.203, arenttonal radiator shall be designed to
Ensure that no antenna other than that furnisheatldoyesponsible party shall be used with
the device.

EUT Antenna

The antenna is an integral antenna and no consimleia replacement. The best case gain
of the antenna is 0 dBi.
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Antenna
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4.2
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Radiated Emissions

Test Requirement: FCC Part 15 C section 15.231(b)
Test Method: ANSI C63.10: Clause 6.4, 6.5 and 6.6
Measurement Distance: 3 m (Semi-Anechoic Chamber)
Test Status: Test the transmitter in continuous transmitting mod
Test site: Measurement Distance: 3m (Semi-Anechoic Chamber)
Limit: The field strength of emissions from inteaal radiators operated
under this Section shall not exceed the following:
Fundamental Field Strength of Fundamental Fi€ld Strength of Harmonics
Frequency (dBuV/m @ 3 m) and Spurious Emissions
MHz (dBuV/im @ 3 m)
40.66 to 40.70 67.04 47.04
70 to 130 61.94 41.94
130to 174 61.94 to 71.48** 41.94 to 51.48**
174 to 260 71.48 51.48
260 to 470 71.48 to 81.94** 51.48 to 61.94**
Above 470 81.94 61.94

** [inear interpolations
The fundamental frequency of the EUT is 433.92 MHz

The limit for average or QP field strength dBuV/on the fundamental emission= 80.8
dBuVv/m

No fundamental is allowed in the restricted bands.

The limit for average field strength dBuV/m for thgurious emission=60.8 dBuV/m.
Spurious Emissions do not fall in the restricteddsamust be less than 60.8 dBuV/m or
limits shown in Section 15.209, whichever limit s a higher field strength.

Spurious Emissions appear within the restrictedibamall not exceed the limits shown in
Section 15.209.
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Test Configuration:
1) 9 kHz to 30 MHz emissions:
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VVVVVVVVVVVV

VVVV

EUT

Turn Table

AAAA

Receiver
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2) 30 MHz to 1 GHz emissions:

VVVVVVVVVVVV

EUT
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Antenna

Turn Table

Receiver

3) 1 GHz to 40 GHz emissions:

VVVVVVVVVVVY

EUT

VVV

AAAAA T--

AAAA

Receive
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Test Procedure:
1) 9 kHz to 30 MHz emissions:

For testing performed with the loop antenna. Thereeof the loop was positioned 1 m above
the ground and positioned with its plane verticdha special distance from the EUT. During
testing the loop was rotated about its verticas &ar maximum response at each azimuth and
also investigated with the loop positioned in theizontal plane.

2) 30 MHz to 1 GHz emissions:

For testing performed with the bi-log type antenfiae measurement is performed with the EUT
rotated 360°, the antenna height scanned betweeandmm, and the antenna rotated to repeat
the measurement for both the horizontal and vériietenna polarizations.

3) 1 GHz to 40 GHz emissions:

Test site with RF absorbing material covering treugd plane that met the site validation
criterion called out in CISPR 16-1-4:2010 was useperform radiated emission test above 1
GHz.

For testing performed with the horn antenna. Thasueement is performed with the EUT
rotated 360°, the antenna height scanned betweeandmm, and the antenna rotated to repeat
the measurement for both the horizontal and vériietenna polarizations.

Detector: For Peak and Quasi-Peak value:
RBW =1 MHz for f= 1 GHz,
200 Hz for 9 kHz to 150 kHz
9 kHz for 150 kHz to 30 MHz
120 kHz for 30 MHz to 1GHz
VBW = RBW
Sweep = auto
Detector function = peak forf1 GHz, QP for f <1 GHz
Trace = max hold
For AV value:
Average = Peak value + 20log (Duty cycle)

Report No.: 160707009GZU-001
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The average correction factor is computed by anajythe on time in 200ms over one complete
pulse train. Analysis of the remote transmittettiore in one complete pulse train, therefore the
average value of fundamental frequency is: Averageak value + 20log (Duty cycle), where
the duty factor is calculated from following forraul

The duration of one cycle =47.1ms

Effective period of the cycle =(10.1+ 0.5 x 4 + ¥.8) ms=18.1ms
DC =18.1/47.1=0.3843 or 38.43 %

Therefore, the averaging factor is found by 201§83--8.3
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Please refer to below plots for more details. Hst mode is continues transmit; it is the worst

case mode.

Spectrum :%:

Ref Level -10.00 dBm @ RBW 100 kHz
Att 10 dB @ SWT 200 ms VYBW 100 kHz
Controlled by EMC32 @1AP View

D2[1] 0.27 dB)]

47.101 ms
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70.000 ms

-30 dBm
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—
[ ﬂ Measuring...  JNRRRENE 6 151274260;2 %
HE 2

&

Spectrum IEV:E[I
Ref Level -10.00 dBm @ RBW 100 kHz
Att 10 dB & SWT 50 ms VBW 100 kHz
Controlled by EMC32 @1aP View
M1[1] -40.29 dBm
17.8261 ms
-20 dBm D2[1] -0.69 dB
-10.0725 ms
-30 dBrm
M1
40 dBm - —
& A—‘
-50 dBm
-50 dBrm
=70 dBrm
-80 dBrm
CF 433.92 MHz 691 pts
- 15.07.2016
]_[ ] Measuring... .lllllll' LXr 16:48:25 %
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Spectrum | IE%:[ I

Ref Level -10.00 dBm @ RBW 100 kHz
Att 10 dB @ SWT 50 ms YBW 100 kHz
Controlled by EMC32 @1AP Yiew

D2[1] 0.83 dB

507.2 us
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Spectrum | IE%:[ I

Ref Level -10.00 dBm @ RBW 100 kHz
Att 10 dB @ SWT 50 ms YBW 100 kHz
Controlled by EMC32 @1AP Yiew

mM1[1] -40.50 dBm
20.5072 ms
1.11dB
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1)Fundamental emission:

Report No.: 160707009GZU-001
Issu2@16-8-16

Antenna polarization: Continues transmit Horizontal

Frequency | Read Level | Correction Level Limit Line | Over Limit | Remark
(MHz) (dBuVv) Factor (dBuVv/m) | (dBuVv/m) (dB)
(dB)
433.87 68.07 18.60 86.67 100.80 -14.13 Peak
433.87 86.67 -8.30 78.37 80.80 -2.43 Average
Antenna polarization: Continues transmit Vertical
Frequency | Read Level | Correction Level Limit Line | Over Limit | Remark
(MH2z) (dBuVv) Factor (dBuVv/m) | (dBuVv/m) (dB)
(dB)
433.87 54.52 18.60 73.12 100.80 -27.68 Peak
433.87 73.12 -8.30 64.82 80.80 -15.98 Average

Y: rotate EUT by 90 vertically.
X: rotate EUT by 90 clockwise.
Z: EUT as Radiated Emission test setup photograph.

2) other emissions:
The receiver was scanned from the lowest frequgaograted within the EUT to 5 GHz.
The field strength is calculated by adding the AnteFactor, Cable Factor & Peramplifier.
The basic equation with a sample calculation i®BGws:
Final Test Level =Receiver Reading + Correctiontéiac
Correction Factor=Antenna Factor + Cable Factoeafplifier Factor.

The following test results were performed on theTEU
Test the EUT in transmitting mode:

9 kHz~30 MHz Field Strength of Unwanted Emissidsak and Average or Quasi-Peak
Measurement

The measurements with active loop antenna wereggrétean 20dB below the limit, so the
test data were not recorded in the test report.

30 MHz~5 GHz Field Strength of Unwanted EmissidPsak and Average or Quasi-Peak
Measurement.
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Continues transmit Horizontal.
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Frequency | Read Level | Correction Level Limit Line | Over Limit | Remark
(MHz) (dBuV) Factor (dBuV/m) | (dBuV/m) (dB)
(dB)

447.39 16.70 17.80 34.50 60.80 -26.30 Peak

650.80 22.40 21.70 4410 60.80 -16.70 Peak

867.72 15.80 24.50 40.30 60.80 -20.50 Peak
1301.18 69.18 -13.60 55.58 74.00 -18.42 Peak
1301.18 55.58 -8.30 47.28 54.00 -6.72 AV
1735.45 67.88 -11.20 56.68 60.80 -4.12 Peak
2604.55 65.41 -6.90 58.51 60.80 -2.29 Peak

Continues transmit Vertical
Frequency | Read Level | Correction Level Limit Line | Over Limit | Remark
(MH2z) (dBuV) Factor (dBuVv/m) | (dBuV/m) (dB)
(dB)

325.28 23.53 15.60 39.13 60.80 -21.67 Peak
650.80 21.40 21.70 43.10 60.80 -17.70 Peak
867.72 24.78 24.50 49.28 60.80 -11.52 Peak
1301.81 56.36 -13.60 42.76 54.00 -11.24 Peak
1735.45 63.78 -11.20 52.58 60.80 -8.22 Peak
2603.60 55.21 -6.90 48.31 60.80 -12.49 Peak
Remark

According to 15.35 (b) When average radiated emisgieasurements are specified in
the regulations, including emission measuremeritsab£000 MHz, there is also a limit
on the radio frequency emissions, as measured usirgmentation with a peak
detector function, corresponding to 20 dB aboventh&imum permitted average limit
for the frequency being investigated unless a iiffepeak emission limit is otherwise
specified in the rule

FCC ID: ZFJ3H20160803T Page 16 of 21



4.3  Occupied Bandwidth

Test Requirement:
Test Method:

Test Status:
Requirements:
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Issu2@16-8-16

FCC Part 15 C section 15.231 (c)
ANSI C63.10: Clause 6.9
Test in continuously transmitting mode

15.231 (c) The bandwidth of the apmsshall be no wider
than 0.25% of the center frequency for devices aipey
above 70 MHz and below 900 MHz. For devices opegati
above 900 MHz, the emission shall be no wider B&96
of the center frequency. Bandwidth is determinecthat
points 20 dB down from the modulated carrier.

Method of measurement:.The useful radiated emission from the EUT was detkby

the spectrum analyzer with peak detector. Recaa@¢dB

bandwidth of the carrier.

Test result:
Test Channel bandwidth Limit
433.92MHz 166.4 kHz 1.09 MHz
Remark

Thebandwidth limit is433.92 x 0.0025 =1.0¢ MHz

FCC ID: ZFJ3H20160803T
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Test plot:
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&

Spectrum | ||:%:[ I
Ref Level -10.00 dBm @ RBW 30 kHz
Att 10 dB @ SWT 50 ms @ VBW 100 kHz Mode Auto Sweep
Controlled by EMC32 @ 1Pk Max
M1[1] -29.83 dBm
d 433.83320 MHz
-20 dBm ndB 20.00 dB
1 Bw 166.400000000 kHz
-30 dBm Q factor 2606.8
-40 dBm
-50 dBm VJ/ \LLM‘
60 dBm MM.INM\J by N\a-vw{l'" fial T P MM
=70 ARt st T T —
-20 dBm
-90 dBm
-100 dBmn
CF 433.8332 MHz 691 pts Span 5.0 MHz
Marker
Type | Ref | Tre | stimulus | Response | Function | Function Result |
M1 1 433.8332 MHz -29.83 dBm nde down 166.4 kHz
T1 1 433.7319 MHz -42.17 dBm ndg 20.00 de
T2 1 433.8983 MH=z -43.19 dBm G factor 2606.8
[ ] [ ] Measuring... 'lllllll' “ lsig;:gzl:;: .
581 A
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4.4 Dwell Time:
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Test Requirement: FCC Part 15 C section 15.231(a)
Test Method: FCC Part 15 C section 15.231(a)

Test Status: Test in transmitting mode.
Requirements:

1. Regulation 15.231 (a) The provisions of this Section are restrictededqulic

operation within the band 40.66 40.70 MHz and ab&¥&1Hz. Except as shown in

paragraph (e) of this Section, the intentionalatatiis restricted to the transmission of
a control signal such as those used with alarnesystdoor openers, remote switches,
etc. Radio control of toys is not permitted. Coatins transmissions, such as voice or

video, and data transmissions are not permitted.pFbhibition against data

transmissions does not preclude the use of regogribdes. Those codes are used to
identify the sensor that is activated or to idgmiife particular component as being part

of the system.

Result:

The EUT is a remote switch without audio or videmsmitted.
The EUT meets the requirements of this section.

2. Regulation 15.231 (al) A manually operated transmitter shall employ acwihat
will automatically deactivate the transmitter witimot more than 5 seconds of being

released.
Result:
Carrier Frequency Shutdown Time Limit
433.92MHz 0.47s <5s

Result polt as follows:
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Spectrum | ||:%:[ I
Ref Level -10.00 dBm @ RBW 100 kHz
Att 10dB @ SWT 5= @ VYBW 300 kHz
Controlled by EMC32 @ 1Pk View
D2[1] -0.06 dB
471.01 ms
-20 dBm M1[1] -26.35 dBm
1 e 1.55797 s
w
-30 dBm
-40 dBm
-50 dBm
-60 dBm
=70 dBm
Tk P
bt ot o b el i im0y st st Lokt Mt st gl bt
-90 dBm
-100 dBm
CF 433.92 MHz 691 pts 500.0 ms/
] [ ] Measuring... .lllllll' L 151';7022012 %

3. Regulation 15.231 (a2) A transmitter activated automatically shall cease
transmission within 5 seconds after activation.

Result:
The EUT does not have automatic transmission.

4. Regulation15.231 (a3) Periodic transmissions at regular predetermineivals are
not permitted. However, polling or supervision samssions to determine system
integrity of transmitters used in security or spafgpplications are allowed if the
periodic rate of transmission does not exceed @msmission of not more than one
second duration per hour for each transmitter.

Result:

The EUT does not employ periodic transmission.

5. Regulation 15.231 (a4) Intentional radiators which are employed for rachotrol

purposes during emergencies involving fire, seguaihd safety of life, when activated
to signal an alarm, may operate during the pendehtlye alarm condition.

Result: This section is not applicable to the EUT.
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5.0

Test Equipment List

Radiated Emission
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Equipment No Equipment Model Manufacturg rCaI. Due datp Calibratio
(YYYY-MM-DD) Interval

EMO030-04 | 3m Semi-Anechoic Chamber  |9x6x6 nt ETS' LINDGRE 2017/5/9 1y

EMO031-02 | EMI Test Receiver (9 kHz~7 GHz) R&S ESR7 R&S 012/6/7 1Y

EM031-03 (Slig”;":zg gﬁi‘;ﬁ“m Analyzer |pesFsvao | Res 2017/6/3 1Y

EMO011-04 | Loop antenna (9 kHz-30 MHz) HFH2-22 R&S 2018/6 1y

EM061-03 I\St':r%i (Sg‘gp,\eﬂrHE;r_ol"f‘:lz;:Dg (t_?;t) VULB 9161 |SCHWARZBECK 2017/6/6 1y

EM033-01 ;st';ﬁiégﬁ’\j;irggb;rzgga VULB 9163 |scHwARzBECH 2016/9/2 1Y

EM033-02 iﬁ;‘;}'ﬁf(igggdMV:'/;‘Yfgg:i)'?g;g R&S HF907 | R&S 2017/6/6 1Y

High Frequency Antenna
EMO033-03 |preamplifier(18 GHz~26.5 GHz) |R&S SCU-26 | R&S 2017/4/1 1y
(RX)

EM033-04 Eﬁgznf;ﬁﬁsregg éﬁ;&%aé‘m) R&S SCU-40 | R&S 2017/4/1 1y
EMO031-02-01| Coaxial cable(9 kHz-1 GHz) N/A R&S 2017/5/3 1y
EMO033-02-02| Coaxial cable(1 GHz-18 GHz) N/A R&S 2013®/ 1y
EMO033-04-02| Coaxial cable(18 GHz~40 GHz) N/A R&S 2017/4 1y

EMO031-01 | Signal Generator (9 kHz~6 GHz SMB100A R&S 2B111 1y

S7180-10 Signal Generator (L0MHz-40GHz) 68369B Wiltron 2017/5/23 1y

EMO040-01 | Band Reject/Notch Filter WRHFV Wainwright N/A Y1

EMO040-02 | Band Reject/Notch Filter WRCGV Wainwright N/A Y1

EMO040-03 | Band Reject/Notch Filter WRCGV Wainwright N/A Y1

EMO022-03 | 2.45 GHz Filter BRM50702 Micro-Tronics 201®5/ 1y

SA016-16 E'Lorgir;gn;izltecl‘?nﬁf‘t“re & |MHU-800LI |TERCHY 2016/10/26 1y

SA012-74 | Digital Multimeter FLUKE175 FLUKE 2016/10/1p 1Y

EM010-01 | Regulated DC Power supply PAB-30034 GUANHUA AN/ 1y

SA040-22 Regulated DC Power supply IT6721 ITECH 201819 1y

EMO084-06 | Audio Analyzer 8903B HP 2017/3/29 1y

EMO084-07 | Modulation Analyzer 8901B HP 2017/6/9 1y

Conducted emission at the mainsterminals
Equipment No Equipment Model Manufacturs rCaI. Due datg - Calibratio
(YYYY-MM-DD) Interval
EMO080-05 EMI receiver ESCI R&S 2016/7/21 1y
EMO006-05 LISN ENV216 R&S 2016/9/28 1y
EMO006-06 LISN ENV216 R&S 2016/9/16 1y
EMO006-06-01 | Coaxial cable / R&S 2017/4/11} 1Y
EM004-04 EMC shield Room 8mx3mx3m| Zhongyu 2017/1/25 1y

FCC ID: ZFJ3H20160803T
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