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1. TEST SUMMARY
1.1. Test Standards

The tests were performed according to following standards:
47 CFR Part 15.231: Periodic operation in the band 40.66-40.70 MHz and above 70 MHz

1.2. Report Version
Revised No. Date of issue Description
01 November 12, 2022 Original

[TRF EMC_R1

Add: West Side of 1/F., Building C, Zone A, Fuyuan New Factory, Jiujiu Industrial Park, Minzhu, Shatou,
Shajing, Bao'an District, Shenzhen, Guangdong, China

Tel: +(86) 0755-2985 2678  Fax: +(86) 0755-2985 2397 E-mail: info@gdksign.cn Web: www.gdksign.com



mailto:info@gdksign.cn

®
l KSIGN

Page 4 of 34 Report No.: KS2211S4767E

1.3. Test Description

Test Item Standard Requirement Result

Antenna requirement 47 CFR Part 15.231 Part 15.203 Pass

20dB Bandwidth 47 CFR Part 15.231 47 CFR Part 15.231(c) Pass

Dwell Time 47 CFR Part 15.231 g)(g)FR 7 G A

Duty Cycle 47 CFR Part 15.231 ?e7) s Pass

o g T 47 CFR Part 15.231 47 CFR Part 15.231(b) Pass

Fundamental Signal

Tgf_;i;ed S 47 CFR Part 15.231 47 CFR Part 15.231 Pass

Tgﬂi;ed oy 47 CFR Part 15.231 47 CFR Part 15.231 Pass
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1.4. Measurement Uncertainty
Test Items Measurement Uncertainty
RSE (30-1000MHz) +5.7dB
RSE (1-18GHz) +4.68dB

The reported uncertainty of measurement y + U, where expended uncertainty U is based on a standard
uncertainty multiplied by a coverage factor of k=2, providing a level of confidence of approximately 95 %.
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2. GENERAL INFORMATION
2.1. General Description Of EUT

Product Name: Remote Control Transmitter
Model / Type reference: | FTO309HD

Power Supply: DC3.0V from battery
Operation Frequency: 433.932MHz

Number of Channels: 1

Modulation Type: ASK

Antenna Type: Internal Antenna

Antenna Gain: -17.38dBi

2.2. Accessory Equipment Information
The EUT was tested as an independent device.

2.3. Description of Test Modes

No. Title Description of Mode
Test Mode1 T™M1 Keep EUT is transmitting mode
[TRF EMC_R1
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2.4. Measurement Instruments List

Report No.: KS2211S4767E

20dB Bandwidth

Test Equipment Manufacturer Model No. Serial No. Cal. Until
bl R&S CMU200 115297 2023-03-04
Communication Tester
Audio Analyzer R&S UPL16 100001 2023-03-04
Shielding box Gxiong GX-5915A 2201113 2023-04-23
COM-MW
High Pass Filter Technology Co., | 1" 21299 | 09203403 2023-03-04
Ltd
COM-MW
Band Stop Filter Techioeayco | o220 09203401 2023-03-04
G 920-188
COM-MW
Splitter Technology Co., | ZPD-M1-8-2103 09203407 2023-03-04
Ltd
A40-
Coaxial Cable BEBES 2.92M2.92F- 1907021 2023-03-04
4.5M
Hygrothermograph Anymetre JB913 / 2023-03-07
Climate Chamber Angul AGNH80L 1903042120 | 2023-03-04
Spectrum Analyzer HP 8593E 3831U02087 | 2023-03-04
ety L Agilent E3646A MY40009992 | 2023-03-04
Power Supply
RF Control Unit Tonscend JS0806-2 / 2023-03-04
g HP 83752A 3344A00337 | 2023-03-04
Generator
o Agilent N5182A MY50142520 | 2023-03-04
Generator
vl R&S CMW500 157282 2023-03-04
Communication Tester
Spectrum Analyzer R&S FSV40-N 101798 2023-03-04
Dwell Time
Test Equipment Manufacturer Model No. Serial No. Cal. Until
e Badio R&S CMU200 115297 2023-03-04
Communication Tester
Audio Analyzer R&S UPL16 100001 2023-03-04
Shielding box Gxiong GX-5915A 2201113 2023-04-23
COM-MW
High Pass Filter Technology Co., ZHPF'1'\g17'2'9G' 09203403 2023-03-04
Ltd
COM-MW
Band Stop Filter Technology Co,, | = o 7 ¢Y 09203401 2023-03-04
Ltd 7
COM-MW
Splitter Technology Co., ZPD-M1-8-2103 09203407 2023-03-04
Ltd
A40-
Coaxial Cable BEBES 2.92M2.92F- 1907021 2023-03-04
4.5M
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Hygrothermograph Anymetre JB913 / 2023-03-07
Climate Chamber Angul AGNHS80L 1903042120 2023-03-04
Spectrum Analyzer HP 8593E 3831U02087 2023-03-04
i Agilent E3646A MY40009992 | 2023-03-04
Power Supply
RF Control Unit Tonscend JS0806-2 / 2023-03-04
g HP 83752A 3344A00337 | 2023-03-04
Generator
) Agilent N5182A MY50142520 | 2023-03-04
Generator
Vs gl R&S CMW500 157282 2023-03-04
Communication Tester
Spectrum Analyzer R&S FSV40-N 101798 2023-03-04
Duty Cycle
Test Equipment Manufacturer Model No. Serial No. Cal. Until
Ve sl R&S CMU200 115297 2023-03-04
Communication Tester
Audio Analyzer R&S UPL16 100001 2023-03-04
Shielding box Gxiong GX-5915A 2201113 2023-04-23
COM-MW
High Pass Filter Technology Co., ZHPF'1'\g17'2'gG' 09203403 2023-03-04
Ltd
COM-MW
Band Stop Filter Technology Co., . 09203401 2023-03-04
Ltd 920-188
COM-MW
Splitter Technology Co., | ZPD-M1-8-2103 09203407 2023-03-04
Ltd
A40-
Coaxial Cable BEBES 2.92M2.92F- 1907021 2023-03-04
4.5M
Hygrothermograph Anymetre JB913 / 2023-03-07
Climate Chamber Angul AGNHS80L 1903042120 2023-03-04
Spectrum Analyzer HP 8593E 3831U02087 2023-03-04
pag g L Agilent E3646A MY40009992 | 2023-03-04
Power Supply
RF Control Unit Tonscend JS0806-2 / 2023-03-04
900 HP 83752A 3344A00337 | 2023-03-04
Generator
g Agilent N5182A MY50142520 | 2023-03-04
Generator
Vo o R&S CMW500 157282 2023-03-04
Communication Tester
Spectrum Analyzer R&S FSV40-N 101798 2023-03-04
Field Strength of The Fundamental Signal
Test Equipment Manufacturer Model No. Serial No. Cal. Until
Ultra-Broadband
logarithmic period Schwarzbeck VULB 9163 1230 2023-04-12
Antenna
TRF EMC_R1
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Pre-Amplifier Schwarzbeck BBV 9745 9745#129 2023-03-04
s Philips PM5418 672926 2023-03-04
Generator
g R&S SFE100 141038 2023-03-04
Signal Generator
20 g Agilent 8648A 3847M00445 | 2023-03-04
Generator
EMI Test Receiver R&S ESR 102525 2023-03-04
Horn Antenna Schwarzbeck BBHA 9120 D 2023 2023-03-29
Pre-Amplifier EMCI EMCO051835SE 980662 2023-03-04
Spectrum Analyzer Keysight N9020A MY46471971 2023-03-04
Loop Antenna Beijin ZHINAN ZN30900C 18050 2023-03-05
Radiated Emission (below 1GHz)
Test Equipment Manufacturer Model No. Serial No. Cal. Until
Ultra-Broadband
logarithmic period Schwarzbeck VULB 9163 1230 2023-04-12
Antenna
Pre-Amplifier Schwarzbeck BBV 9745 9745#129 2023-03-04
e Philips PM5418 672926 2023-03-04
Generator
Poaaaylecising R&S SFE100 141038 2023-03-04
Signal Generator
p0alg Signs) Agilent 8648A 3847M00445 | 2023-03-04
Generator
EMI Test Receiver R&S ESR 102525 2023-03-04
Horn Antenna Schwarzbeck BBHA 9120 D 2023 2023-03-29
Pre-Amplifier EMCI EMCO051835SE 980662 2023-03-04
Spectrum Analyzer Keysight N9020A MY46471971 2023-03-04
Loop Antenna Beijin ZHINAN ZN30900C 18050 2023-03-05
Radiated Emission (above 1GHz)
Test Equipment Manufacturer Model No. Serial No. Cal. Until
Ultra-Broadband
logarithmic period Schwarzbeck VULB 9163 1230 2023-04-12
Antenna
Pre-Amplifier Schwarzbeck BBV 9745 9745#129 2023-03-04
ik Philips PM5418 672926 2023-03-04
Generator
v ey R&S SFE100 141038 2023-03-04
Signal Generator
7oy igndl Agilent 8648A 3847M00445 | 2023-03-04
Generator
EMI Test Receiver R&S ESR 102525 2023-03-04
Horn Antenna Schwarzbeck BBHA 9120 D 2023 2023-03-29
Pre-Amplifier EMCI EMCO051835SE 980662 2023-03-04
Spectrum Analyzer Keysight N9020A MY46471971 2023-03-04
Loop Antenna Beijin ZHINAN ZN30900C 18050 2023-03-05
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3. Evaluation Results (Evaluation)

3.1. Antenna requirement

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
Test Requirement: 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.

3.1.1. Conclusion:
The directional gain of the antenna less than 6dBi, please refer to the EUT internal photographs antenna
photo.
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4. Radio Spectrum Matter Test Results (RF)
4.1. 20dB Bandwidth

Test Requirement: 47 CFR Part 15.231(c)

The bandwidth of the emission shall be no wider than 0.25% of the center
frequency for devices operating above 70 MHz and below 900 MHz. For

Test Limit: devices operating above 900 MHz, the emission shall be no wider than 0.5% of
the center frequency. Bandwidth is determined at the points 20 dB down from
the modulated carrier.

Test Method: ANSI C63.10-2013, Section 6.9

a) The spectrum analyzer center frequency is set to the nominal EUT channel
center frequency.

The span range for the EMI receiver or spectrum analyzer shall be between
two times and five

times the OBW.

b) The nominal IF filter bandwidth (3 dB RBW) shall be in the range of 1% to
5% of the OBW and

video bandwidth (VBW) shall be approximately three times RBW, unless
otherwise specified

by the applicable requirement.

c) Set the reference level of the instrument as required, keeping the signal from
exceeding the

maximum input mixer level for linear operation. In general, the peak of the
spectral envelope

shall be more than [10 log (OBW/RBW)] below the reference level. Specific
guidance is given
in4.1.5.2.

d) Steps a) through c¢) might require iteration to adjust within the specified
tolerances.

e) The dynamic range of the instrument at the selected RBW shall be more
than 10 dB below the

target “-xx dB down” requirement; that is, if the requirement calls for measuring
the -20 dB

OBW, the instrument noise floor at the selected RBW shall be at least 30 dB
below the

reference value.
f) Set detection mode to peak and trace mode to max hold.

g) Determine the reference value: Set the EUT to transmit an unmodulated
carrier or modulated

signal, as applicable. Allow the trace to stabilize. Set the spectrum analyzer
marker to the

highest level of the displayed trace (this is the reference value).

h) Determine the “-xx dB down amplitude” using [(reference value) - xx].
Alternatively, this

calculation may be made by using the marker-delta function of the instrument.

i) If the reference value is determined by an unmodulated carrier, then turn the
EUT modulation

ON, and either clear the existing trace or start a new trace on the spectrum
analyzer and allow the

new trace to stabilize. Otherwise, the trace from step g) shall be used for step
i)

j) Place two markers, one at the lowest frequency and the other at the highest

Procedure:
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frequency of the

envelope of the spectral display, such that each marker is at or slightly below
the “ixx dB down

amplitude” determined in step h). If a marker is below this “-xx dB down
amplitude” value,

then it shall be as close as possible to this value. The occupied bandwidth is
the frequency

difference between the two markers. Alternatively, set a marker at the lowest
frequency of the

envelope of the spectral display, such that the marker is at or slightly below the
“ixx dB down

amplitude” determined in step h). Reset the marker-delta function and move
the marker to the

other side of the emission until the delta marker amplitude is at the same level
as the reference

marker amplitude. The marker-delta frequency reading at this point is the
specified emission

bandwidth.

k) The occupied bandwidth shall be reported by providing plot(s) of the
measuring instrument

display; the plot axes and the scale units per division shall be clearly labeled.
Tabular data may

be reported in addition to the plot(s).

4.1.1. E.U.T. Operation:

Operating Environment:

Temperature: 23.3°C
Humidity: 442 %
Atmospheric Pressure: 101 kPa
Final test mode: Test Mode1

4.1.2. Test Setup Diagram:

o

B RFTESTSYSTEM |

I

e

TST PASS

o

TRF EMC_R1
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4.1.3. Test Data:
Channel . . .
frequency 99%Bandwidth 20dB Bandwidth Limit
kHz kHz MHz
M) (kHz) (kHz) (MHz)
433.932 11.983 5.239 0.25%*=1.0848
Spectrum | ':%.I I
Ref Level -10.00 dBm @ RBW 300 Hz
o Att 0de SWT 6.2 ms @ YBW 1kHz Mode Auto FFT
@ 1Pk Max
D1[1] 0.03 dB
20 dBm I 5.2390 kHz
M2 Occ Bw 11.982633864 kHz
e . b M1[1] -47.86 dBm
/ 433.9291200 MHz
o
-40 dBm
B rv"l.l f/\—'/ L4 D1
D1 ‘4/.2:?;:|_I__d1E-rr| s - g\\ /{ - 7=
S e 5
/ Ll &
g0 Y, VAV AP
-70 dBm
-30 dBm
-90 dBm
-100 dBm
CF 433.931754 MHz 691 pts Span 20.0 kHz
Marker
Type | Ref | Trc I X-value | Y-value | Function | Function Result |
M1 1 433,92912 MHz -47.86 dBm
Td 1 433,9258785 MHz -56.04 dBm Oocc Bw 11.982633864 kHz
T2 1 433.9378611 MHz -55.18 dBm
D1 M1 1 5.239 kHz 0.03 dB
M2 1 433,931725 MHz -27.83 dBm
H J Measuring... JRRRRENCD DG oglzll?ﬁ y

Date: 9.NOV.2022 16:18:11

[TRF EMC_R1

Add: West Side of 1/F., Building C, Zone A, Fuyuan New Factory, Jiujiu Industrial Park, Minzhu, Shatou,
Shajing, Bao'an District, Shenzhen, Guangdong, China

Tel: +(86) 0755-2985 2678  Fax: +(86) 0755-2985 2397 E-mail: info@gdksign.cn Web: www.gdksign.com



mailto:info@gdksign.cn

®
l KSIGN

4.2. Dwell Time

Page 14 of 34 Report No.: KS2211S4767E

Test Requirement:

47 CFR Part 15.231(a)(1) & (a)(2)

Test Limit:

(1) A manually operated transmitter shall employ a switch that will automatically
deactivate the transmitter within not more than 5 seconds of being released.

(2) A transmitter activated automatically shall cease transmission within 5
seconds after activation.

Test Method:

ANSI C63.10-2013, Section 7.8.4

Procedure:

a) Span: Zero span, centered on a hopping channel.

b) RBW shall be (] channel spacing and where possible RBW should be set >>
1/T, where T is the

expected dwell time per channel.

c) Sweep: As necessary to capture the entire dwell time per hopping channel;
where possible use a

video trigger and trigger delay so that the transmitted signal starts a little to the
right of the start

of the plot. The trigger level might need slight adjustment to prevent triggering
when the system

hops on an adjacent channel; a second plot might be needed with a longer
sweep time to show

two successive hops on a channel.
d) Detector function: Peak.
e) Trace: Max hold.

Use the marker-delta function to determine the transmit time per hop. If this
value varies with different

modes of operation (data rate, modulation format, number of hopping
channels, etc.), then repeat this test

for each variation in transmit time.

Repeat the measurement using a longer sweep time to determine the number
of hops over the period

specified in the requirements. The sweep time shall be equal to, or less than,
the period specified in the

requirements. Determine the number of hops over the sweep time and
calculate the total number of hops in

the period specified in the requirements, using the following equation:
(Number of hops in the period specified in the requirements) =

(number of hops on spectrum analyzer) x (period specified in the requirements
/ analyzer sweep time)

The average time of occupancy is calculated from the transmit time per hop
multiplied by the number of

hops in the period specified in the requirements. If the number of hops in a
specific time varies with

different modes of operation (data rate, modulation format, number of hopping
channels, etc.), then repeat

this test for each variation.

The measured transmit time and time between hops shall be consistent with
the values described in the

operational description for the EUT.
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Page 15 of 34 Report No.: KS2211S4767E
4.2.1. E.U.T. Operation:
Operating Environment:
Temperature: 23.3°C
Humidity: 44.2 %
Atmospheric Pressure: 101 kPa
Final test mode: Test Mode1
4.2.2. Test Setup Diagram:
| rrTESTSYSTEM |
el
TST PASS
EUT l

4.2.3. Test Data:
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Channel frequency (MHz) One transmission time Limit (second)
(second)

433.932 0.4203 5

Spectrum | n%:x

Ref Level -10.00 dBm @ RBW 100 kHz
& Att 0dB & SWT 10 s @ VBW 300 kHz
SGL

@ 1Pk Max

D1[1] 0.47 dB

420.3 ms|
-20 dBm mM1[1] 26.57 dBm
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-30 dBm

-40 dBm

-50 dBm
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-70 dBm

-80 dBm !
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4.3. Duty Cycle

Page 17 of 34 Report No.: KS2211S4767E

Test Requirement:

47 CFR Part 15.231(b) & (e)

Test Limit:

No limit, only for Report Use.

Test Method:

ANSI C63.10-2013, Section 7.8.4

Procedure:

a) Span: Zero span, centered on a hopping channel.

b) RBW shall be (] channel spacing and where possible RBW should be set >>
1/T, where T is the

expected dwell time per channel.

c) Sweep: As necessary to capture the entire dwell time per hopping channel;
where possible use a

video trigger and trigger delay so that the transmitted signal starts a little to the
right of the start

of the plot. The trigger level might need slight adjustment to prevent triggering
when the system

hops on an adjacent channel; a second plot might be needed with a longer
sweep time to show

two successive hops on a channel.
d) Detector function: Peak.
e) Trace: Max hold.

Use the marker-delta function to determine the transmit time per hop. If this
value varies with different

modes of operation (data rate, modulation format, number of hopping
channels, etc.), then repeat this test

for each variation in transmit time.

Repeat the measurement using a longer sweep time to determine the number
of hops over the period

specified in the requirements. The sweep time shall be equal to, or less than,
the period specified in the

requirements. Determine the number of hops over the sweep time and
calculate the total number of hops in

the period specified in the requirements, using the following equation:
(Number of hops in the period specified in the requirements) =

(number of hops on spectrum analyzer) x (period specified in the requirements
/ analyzer sweep time)

The average time of occupancy is calculated from the transmit time per hop
multiplied by the number of

hops in the period specified in the requirements. If the number of hops in a
specific time varies with

different modes of operation (data rate, modulation format, number of hopping
channels; etc.), then repeat

this test for each variation.

The measured transmit time and time between hops shall be consistent with
the values described in the

operational description for the EUT.

4.3.1. E.U.T. Operation:

Operating Environment:

Temperature: 23.3°C
Humidity: 44.2 %
Atmospheric Pressure: 101 kPa
Final test mode: Test Mode1
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Page 18 of 34 Report No.: KS2211S4767E
4.3.2. Test Setup Diagram:
RF TEST SYSTEM
]
TST PASS
EUT bl
4.3.3. Test Data:
Ton (S) TontToff (S)
0.2899ms*25+0.8696ms*16=21.1611ms=0.02116 0.1
Duty cycle factor (dB)= 20log (Ton / (Ton + Toff)) (dB) = -13.49(dB)
Spectrum | @
Ref Level -10.00 dBm @ RBW 100 kHz
jo Att 0de @ SWT 100 ms @ YBW 300 kHz
SGL
@ 1Pk Max
-20 dBm
30 o]
-40 dppH
-50 H
-60 gepH
-70 -
80 o]
MNP 1) il W 0 g VA Ul YW |
-100 dBm
CF 433.931754 MHz 691 pts 10.0 ms/
Jil ) Ready (TTTTTTITC) o150
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4.4. Field Strength of The Fundamental Signal

Test Requirement:

47 CFR Part 15.231(b)

Test Limit:

Fundamental Field strength of Field strength of

frequency (MHz) fundamental spurious emissions
(microvolts/meter) (microvolts/meter)

40.66-40.70 2,250 225

70-130 1,250 125

130-174 1,250 to 3,750 125 t0 375

174-260 3,750 375

260-470 13,750 to 12,500 375 10 1,250

Above 470 12,500 1,250

Linear interpolations.

(1) The above field strength limits are specified at a distance of 3 meters. The
tighter limits apply at the band edges.

Test Method:

ANSI C63.10-2013, Section 6.5

Procedure:

Below 1GHz:

a. For below 1GHz, the EUT was placed on the top of a rotating table 0.8
meters above the ground at a 3 meter semi-anechoic chamber. The table was
rotated 360 degrees to determine the position of the highest radiation.

b. The EUT was set 3 or 10 meters away from the interference-receiving
antenna, which was mounted on the top of a variable-height antenna tower.

c. The antenna height is varied from one meter to four meters above the
ground to determine the maximum value of the field strength. Both horizontal
and vertical polarizations of the antenna are set to make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and
then the antenna was tuned to heights from 1 meter to 4 meters (for the test
frequency of below 30MHz, the antenna was tuned to heights 1 meter) and the
rotatable table was turned from O degrees to 360 degrees to find the maximum
reading.

e. The test-receiver system was set to Peak Detect Function and Specified
Bandwidth with Maximum Hold Mode.

f. If the emission level of the EUT in peak mode was 10dB lower than the limit

specified, then testing could be stopped and the peak values of the EUT would
be reported. Otherwise the emissions that did not have 10dB margin would be
re-tested one by one using quasi-peak method as specified and then reported

in a data sheet.

g. Test the EUT in the lowest channel, the middle channel, the Highest
channel.

h. The radiation measurements are performed in X, Y, Z axis positioning for
Transmitting mode, and found the X axis positioning which it is the worst case.
i. Repeat above procedures until all frequencies measured was complete.
Remark:

1. Level= Read Level+ Cable Loss+ Antenna Factor- Preamp Factor

2. Scan from 9kHz to 30MHz, the disturbance below 30MHz was very low. The
points marked on above plots are the highest emissions could be found when
testing, so only above points had been displayed. The amplitude of spurious
emissions from the radiator which are attenuated more than 20dB below the
limit need not be reported.

3. The disturbance below 1GHz was very low and the harmonics were the
highest point could be found when testing, so only the above harmonics had
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been displayed.

Above 1GHz:

a. For above 1GHz, the EUT was placed on the top of a rotating table 1.5
meters above the ground at a 3 meter fully-anechoic chamber. The table was
rotated 360 degrees to determine the position of the highest radiation.

b. The EUT was set 3 meters away from the interference-receiving antenna,
which was mounted on the top of a variable-height antenna tower.

c. The antenna height is varied from one meter to four meters above the
ground to determine the maximum value of the field strength. Both horizontal
and vertical polarizations of the antenna are set to make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and
then the antenna was tuned to heights from 1 meter to 4 meters (for the test
frequency of below 30MHz, the antenna was tuned to heights 1 meter) and the
rotatable table was turned from O degrees to 360 degrees to find the maximum
reading.

e. The test-receiver system was set to Peak Detect Function and Specified
Bandwidth with Maximum Hold Mode.

f. If the emission level of the EUT in peak mode was 10dB lower than the limit
specified, then testing could be stopped and the peak values of the EUT would
be reported. Otherwise the emissions that did not have 10dB margin would be
re-tested one by one using peak or average method as specified and then
reported in a data sheet.

g. Test the EUT in the lowest channel, the middle channel, the Highest
channel.

h. The radiation measurements are performed in X, Y, Z axis positioning for
Transmitting mode, and found the X axis positioning which it is the worst case.

i. Repeat above procedures until all frequencies measured was complete.
Remark:
1. Level= Read Level+ Cable Loss+ Antenna Factor- Preamp Factor

2. Scan from 18GHz to 40GHz, the disturbance above 18GHz was very low.
The points marked on above plots are the highest emissions could be found
when testing, so only above points had been displayed. The amplitude of
spurious emissions from the radiator which are attenuated more than 20dB
below the limit need not be reported.

3. As shown in this section, for frequencies above 1GHz, the field strength
limits are based on average limits. However, the peak field strength of any
emission shall not exceed the maximum permitted average limits specified
above by more than 20 dB under any condition of modulation. For the
emissions whose peak level is lower than the average limit, only the peak
measurement is shown in the report.

4. The disturbance above 18GHz were very low and the harmonics were the
highest point could be found when testing, so only the above harmonics had
been displayed.

4.4.1. E.U.T. Operation:

Operating Environment:

Temperature: 246 °C
Humidity: 44.3 %
Atmospheric Pressure: 101 kPa
Final test mode: Test Mode1

[TRF EMC_R1

Add: West Side of 1/F., Building C, Zone A, Fuyuan New Factory, Jiujiu Industrial Park, Minzhu, Shatou,

Shajing, Bao'an District,

Tel: +(86) 0755-2985 2678

Shenzhen, Guangdong, China
Fax: +(86) 0755-2985 2397 E-mail: info@gdksign.cn Web: www.gdksign.com



mailto:info@gdksign.cn

®
l KSIGN

4.4.2. Test Setup Diagram:

Page 22 of 34

Report No.: KS2211S4767E

Ll

To power supply

o

IEC

4.4 3. Test Data:

Peak Level Limit
Frequency (MHz) Fzzglfj\l;/en\ﬁl (dBuV/m) Margin (dB) Polarization
433.932 68.91 100.82 -31.91 Vertical
433.932 81.53 100.82 -19.29 Horizontal
AV Level
Frequency Peak Level Duty cycle AV Level 7 / e
Limit Margin (dB) | Polarization
(MHz) (dBuV/m) factor(dB) (dBuV/m) (dBuV/m)
433.932 68.91 -13.49 55.42 80.82 -25.4 Vertical
433.932 81.53 -13.49 68.04 80.82 -12.78 Horizontal
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4.5. Radiated Emission (below 1GHz)

Test Requirement:

47 CFR Part 15.231

Procedure:

Frequency (MHz) Field strength Measurement
(microvolts/meter) distance
(meters)
0.009-0.490 2400/F(kHz) 300
Test Limit: 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
Test Method: ANSI C63.10-2013, Section 6.5
Below 1GHz:

a. For below 1GHz, the EUT was placed on the top of a rotating table 0.8
meters above the ground at a 3 meter semi-anechoic chamber. The table was
rotated 360 degrees to determine the position of the highest radiation.

b. The EUT was set 3 or 10 meters away from the interference-receiving
antenna, which was mounted on the top of a variable-height antenna tower.

c. The antenna height is varied from one meter to four meters above the
ground to determine the maximum value of the field strength. Both horizontal
and vertical polarizations of the antenna are set to make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and
then the antenna was tuned to heights from 1 meter to 4 meters (for the test
frequency of below 30MHz, the antenna was tuned to heights 1 meter) and the
rotatable table was turned from 0 degrees to 360 degrees to find the maximum
reading.

e. The test-receiver system was set to Peak Detect Function and Specified
Bandwidth with Maximum Hold Mode.

f. If the emission level of the EUT in peak mode was 10dB lower than the limit

specified, then testing could be stopped and the peak values of the EUT would
be reported. Otherwise the emissions that did not have 10dB margin would be
re-tested one by one using quasi-peak method as specified and then reported

in a data sheet.

g. Test the EUT in the lowest channel, the middle channel, the Highest
channel.

h. The radiation measurements are performed in X, Y, Z axis positioning for
Transmitting mode, and found the X axis positioning which it is the worst case.
i. Repeat above procedures until all frequencies measured was complete.
Remark:

1. Level= Read Level+ Cable Loss+ Antenna Factor- Preamp Factor

2. Scan from 9kHz to 30MHz, the disturbance below 30MHz was very low. The
points marked on above plots are the highest emissions could be found when
testing, so only above points had been displayed. The amplitude of spurious
emissions from the radiator which are attenuated more than 20dB below the
limit need not be reported.

3. The disturbance below 1GHz was very low and the harmonics were the
highest point could be found when testing, so only the above harmonics had
been displayed.

Above 1GHz:

a. For above 1GHz, the EUT was placed on the top of a rotating table 1.5
meters above the ground at a 3 meter fully-anechoic chamber. The table was
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rotated 360 degrees to determine the position of the highest radiation.

b. The EUT was set 3 meters away from the interference-receiving antenna,
which was mounted on the top of a variable-height antenna tower.

c. The antenna height is varied from one meter to four meters above the
ground to determine the maximum value of the field strength. Both horizontal
and vertical polarizations of the antenna are set to make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and
then the antenna was tuned to heights from 1 meter to 4 meters (for the test
frequency of below 30MHz, the antenna was tuned to heights 1 meter) and the
rotatable table was turned from 0 degrees to 360 degrees to find the maximum
reading.

e. The test-receiver system was set to Peak Detect Function and Specified
Bandwidth with Maximum Hold Mode.

f. If the emission level of the EUT in peak mode was 10dB lower than the limit
specified, then testing could be stopped and the peak values of the EUT would
be reported. Otherwise the emissions that did not have 10dB margin would be
re-tested one by one using peak or average method as specified and then
reported in a data sheet.

g. Test the EUT in the lowest channel, the middle channel, the Highest
channel.

h. The radiation measurements are performed in X, Y, Z axis positioning for
Transmitting mode, and found the X axis positioning which it is the worst case.

i. Repeat above procedures until all frequencies measured was complete.
Remark:
1. Level= Read Level+ Cable Loss+ Antenna Factor- Preamp Factor

2. Scan from 18GHz to 40GHz, the disturbance above 18GHz was very low.
The points marked on above plots are the highest emissions could be found
when testing, so only above points had been displayed. The amplitude of
spurious emissions from the radiator which are attenuated more than 20dB
below the limit need not be reported.

3. As shown in this section, for frequencies above 1GHz, the field strength
limits are based on average limits. However, the peak field strength of any
emission shall not exceed the maximum permitted average limits specified
above by more than 20 dB under any condition of modulation. For the
emissions whose peak level is lower than the average limit, only the peak
measurement is shown in the report.

4. The disturbance above 18GHz were very low and the harmonics were the
highest point could be found when testing, so only the above harmonics had
been displayed.

4.5.1. E.U.T. Operation:

Operating Environment:

Temperature: 246 °C
Humidity: 44.3 %
Atmospheric Pressure: 101 kPa
Final test mode: Test Mode1
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4.5.2. Test Setup Diagram:
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Test Model / Polarization: Horizontal

90.0 dBuV/m

70

B0

a0

40

FCC Bart 15C [30MHz-16Hz]
Margin -6 dB

an

20

\.»N'“‘MM
10 1 $ WHM.'MM
At
" MMJ-W J“‘I'\-\‘lMJ ‘WWW
-10
30,000 1] 100 [MHz) 500 1000.0
Mo. Mk. Freq. Reading Level Correct Factor Measurement Limnit Qver
MHz (dBuV) (dBim) (dBuVim) (dBuWim) (dB) Detector
1 46 8721 24.91 -16.46 845 40.00 -31.55 QpP
2 98.0301 25.37 -18.82 B6.55 43.50 -36.95 apP
3 221.5010 26.54 -18.38 8.16 46.00 -37.84 QP
4 300.6988 271 -16.28 10.83 46.00 -35.17 ap
5 " 434.8648 95.15 -13.62 81.53 46.00 3553 apP
6 869.7206 27.92 -7.85 20.07 46.00 -25.93 apP
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Test Model / Polarization: Vertical
90.0 dBu¥/m

80

Hun

70

60
FCC Brart 15C [30MHz-1GHz)

50 Margin -6 dB |-

10 I

an

20

o 1 5 WLW
T piuribh R r M_WUM

, 4 % Il .

-10
000

b0 100 IMHz) 500 1000.0

30

No. Mk.  Freq. Reading Level Correct Factor Measurement Lirnit QOver

MHz (dBuV) (dBim) (dBuv/m) (dBuVim) (dB) Detector

1 547085 28.26 -17.25 11.01 40.00 -28.99 QP

2 B67.0747 31.70 -19.79 11.91 40.00 -28.09 apP

3 173.8146 31.18 -21.20 9.98 43.50 -33.52 Qe

4 300.6988 29.07 -16.28 12.79 46.00 -33.21 QP

5 " 434.8648 82.53 -13.62 68.91 46.00 22.91 QP

6 869.7296 26.01 -7.85 18.16 46.00 -27.84 QP
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4.6. Radiated Emission (above 1GHz)

Test Requirement:

47 CFR Part 15.231

Procedure:

Frequency (MHz) Field strength Measurement
(microvolts/meter) distance
(meters)
0.009-0.490 2400/F(kHz) 300
Test Limit: 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
Test Method: ANSI C63.10-2013, Section 6.5
Below 1GHz:

a. For below 1GHz, the EUT was placed on the top of a rotating table 0.8
meters above the ground at a 3 meter semi-anechoic chamber. The table was
rotated 360 degrees to determine the position of the highest radiation.

b. The EUT was set 3 or 10 meters away from the interference-receiving
antenna, which was mounted on the top of a variable-height antenna tower.

c. The antenna height is varied from one meter to four meters above the
ground to determine the maximum value of the field strength. Both horizontal
and vertical polarizations of the antenna are set to make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and
then the antenna was tuned to heights from 1 meter to 4 meters (for the test
frequency of below 30MHz, the antenna was tuned to heights 1 meter) and the
rotatable table was turned from 0 degrees to 360 degrees to find the maximum
reading.

e. The test-receiver system was set to Peak Detect Function and Specified
Bandwidth with Maximum Hold Mode.

f. If the emission level of the EUT in peak mode was 10dB lower than the limit

specified, then testing could be stopped and the peak values of the EUT would
be reported. Otherwise the emissions that did not have 10dB margin would be
re-tested one by one using quasi-peak method as specified and then reported

in a data sheet.

g. Test the EUT in the lowest channel, the middle channel, the Highest
channel.

h. The radiation measurements are performed in X, Y, Z axis positioning for
Transmitting mode, and found the X axis positioning which it is the worst case.
i. Repeat above procedures until all frequencies measured was complete.
Remark:

1. Level= Read Level+ Cable Loss+ Antenna Factor- Preamp Factor

2. Scan from 9kHz to 30MHz, the disturbance below 30MHz was very low. The
points marked on above plots are the highest emissions could be found when
testing, so only above points had been displayed. The amplitude of spurious
emissions from the radiator which are attenuated more than 20dB below the
limit need not be reported.

3. The disturbance below 1GHz was very low and the harmonics were the
highest point could be found when testing, so only the above harmonics had
been displayed.

Above 1GHz:

a. For above 1GHz, the EUT was placed on the top of a rotating table 1.5
meters above the ground at a 3 meter fully-anechoic chamber. The table was

TRF EMC_R1

Tel: +(86) 0755-2985 2678

Add: West Side of 1/F., Building C, Zone A, Fuyuan New Factory, Jiujiu Industrial Park, Minzhu, Shatou,
Shajing, Bao'an District, Shenzhen, Guangdong, China

Fax: +(86) 0755-2985 2397 E-mail: info@gdksign.cn Web: www.gdksign.com



mailto:info@gdksign.cn

®
l KSIGN

Page 29 of 34 Report No.: KS2211S4767E

rotated 360 degrees to determine the position of the highest radiation.

b. The EUT was set 3 meters away from the interference-receiving antenna,
which was mounted on the top of a variable-height antenna tower.

c. The antenna height is varied from one meter to four meters above the
ground to determine the maximum value of the field strength. Both horizontal
and vertical polarizations of the antenna are set to make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and
then the antenna was tuned to heights from 1 meter to 4 meters (for the test
frequency of below 30MHz, the antenna was tuned to heights 1 meter) and the
rotatable table was turned from O degrees to 360 degrees to find the maximum
reading.

e. The test-receiver system was set to Peak Detect Function and Specified
Bandwidth with Maximum Hold Mode.

f. If the emission level of the EUT in peak mode was 10dB lower than the limit
specified, then testing could be stopped and the peak values of the EUT would
be reported. Otherwise the emissions that did not have 10dB margin would be
re-tested one by one using peak or average method as specified and then
reported in a data sheet.

g. Test the EUT in the lowest channel, the middle channel, the Highest
channel.

h. The radiation measurements are performed in X, Y, Z axis positioning for
Transmitting mode, and found the X axis positioning which it is the worst case.

i. Repeat above procedures until all frequencies measured was complete.
Remark:
1. Level= Read Level+ Cable Loss+ Antenna Factor- Preamp Factor

2. Scan from 18GHz to 40GHz, the disturbance above 18GHz was very low.
The points marked on above plots are the highest emissions could be found
when testing, so only above points had been displayed. The amplitude of
spurious emissions from the radiator which are attenuated more than 20dB
below the limit need not be reported.

3. As shown in this section, for frequencies above 1GHz, the field strength
limits are based on average limits. However, the peak field strength of any
emission shall not exceed the maximum permitted average limits specified
above by more than 20 dB under any condition of modulation. For the
emissions whose peak level is lower than the average limit, only the peak
measurement is shown in the report.

4. The disturbance above 18GHz were very low and the harmonics were the
highest point could be found when testing, so only the above harmonics had
been displayed.

4.6.1. E.U.T. Operation:

Operating Environment:

Temperature: 246 °C
Humidity: 44.3 %
Atmospheric Pressure: 101 kPa
Final test mode: Test Mode1
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4.6.2. Test Setup Diagram:

. g
>l< s Insulation ><
L~

Ll

To power supply o
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4.6.3. Test Data:

Page 31 of 34

Field Strength of Harmonic

Report No.: KS2211S4767E

Test Channel 433.84MHz

Fr‘?&l'{'ezr;cy (:E%?/%?:) ?:gcg;crt I(:(ijr:BaJ\l/thYnta)l I(‘('jrgﬁ\l/‘/'gi Margin (dB) | Polarization | Test value
1301.52 52.36 -9.56 42.80 80.83 -38.03 Vertical

1735.36 53.51 -10.01 43.50 80.83 -37.33 Vertical

2169.50 62.75 -10.99 51.76 80.83 -29.07 Vertical

3037.50 68.00 -10.52 57.48 80.83 -23.35 Vertical

1301.52 55.73 -9.56 46.17 80.83 -34.66 Horizontal -

1735.36 56.28 -10.03 46.25 80.83 -34.58 Horizontal

2169.50 63.08 -10.99 52.09 80.83 -28.74 Horizontal

3037.50 65.70 -10.52 55.18 80.83 -25.65 Horizontal

Correct Factor=Antenna Factor + Cable Loss -Preamplifier Factor

Fraercy | Feaklewl | Duy oy |y Lewe | L | erin @8) | polarzator
1301.52 42.80 -13.49 29.31 60.83 -31.52 Vertical
1735.36 43.50 -13.49 30.01 60.83 -30.82 Vertical
2169.50 51.76 -13.49 38.27 60.83 -22.56 Vertical
3037.50 57.48 -13.49 43.99 60.83 -16.84 Vertical
1301.52 46.14 -13.49 32.65 60.83 -28.18 Horizontal
1735.36 46.25 -13.49 32.76 60.83 -28.07 Horizontal
2169.50 52.09 -13.49 38.60 60.83 -22.23 Horizontal
3037.50 55.18 -13.49 41.69 60.83 -19.14 Horizontal

Note:Duty cycle factor = 20log (Duty cycle),Duty cycle = Ton / (Ton + Toff)

AV Level=Peak Level +Duty cycle factor
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Spurious Emission

Test Channel 433.84MHz
Readin Correct | _. il
Frc(al\c;ﬁl_lezr;cy (dlléi\\/zlr:) F(Zc;())r I(:(;réaLIJ\I/e/vme)l I(‘énéﬁ\ll‘/':qe) Margin (dB) | Polarization | Test value
2603.5 59.25 -10.82 48.43 74 -25.57 Vertical
3471.5 56.82 -9.73 47.09 74 -26.91 Vertical
3905.5 61.24 -8.67 52.57 74 -21.43 Vertical Peak
2603.5 67.05 -10.82 56.22 74 -17.78 Horizontal
3471.5 64.10 -9.73 55.18 74 -18.82 Horizontal
3905.5 64.01 -8.67 55.34 74 -18.66 Horizontal
Correct Factor=Antenna Factor + Cable Loss -Preamplifier Factor
e e e B
2603.5 48.43 -13.49 34.94 54 -19.06 Vertical
3471.5 47.09 -13.49 33.6 54 -20.40 Vertical
3905.5 52.57 -13.49 39.08 54 -14.92 Vertical
2603.5 56.22 -13.49 42.73 54 -11.27 Horizontal
3471.5 55.18 -13.49 41.69 54 -12.31 Horizontal
3905.5 55.34 -13.49 41.85 54 -12.15 Horizontal
Note:

Duty cycle factor = 20log (Duty cycle),Duty cycle = Ton / (Ton + Toff)
AV Level=Peak Level +Duty Cycle Factor

[TRF EMC_R1

Add: West Side of 1/F., Building C, Zone A, Fuyuan New Factory, Jiujiu Industrial Park, Minzhu, Shatou,
Shajing, Bao'an District, Shenzhen, Guangdong, China

Tel: +(86) 0755-2985 2678  Fax: +(86) 0755-2985 2397 E-mail: info@gdksign.cn Web: www.gdksign.com


mailto:info@gdksign.cn

®
l KSIGN
Page 33 of 34 Report No.: KS2211S4767E

5. EUT TEST PHOTOS

Radiated Emission (below 1GHz)

AN S TS |

Radiated Emission (above 1GHz)
=) = T
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6. PHOTOGRAPHS OF EUT CONSTRUCTIONAL

Refer to Appendix - Photographs of EUT Constructional Details for KS2211S4767E.

--THE END--
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