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Test Reference Results
20dB Bandwidth 15.215(c) Pass
Radiated Emission test 15.249(c), 15.209 Pass
Emission on the Band Edge 15.249(d) Pass
Conducted Emission of AC Power 15.207 N/A
Antenna Requirement 15.203 Pass
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1. General information

1.1 Identification of the EUT

Product: Remote-Control Machines: Farm Vehicle-RC Receiver
Model No.: #7447-US

Frequency Range: 2438MHz, 2465MHz, 2475MHz

Channel Number: 3 Channels

Type of Modulation: RF

Rated Power: DC 4.5V from battery

Power Cord: N/A

Sample Received: Feb. 09, 2018

Sample condition: Workable

Test Date(s): Feb. 12, 2018 ~ Mar. 08, 2018

Note 1: The test report only allows to be revised within three years from its original issued date unless further standard or the requirement was noticed.

Note 2: When determining the test conclusion, the Measurement Uncertainty of test has been considered.

Note 3: Except where explicitly agreed in writing, all work and services performed by Intertek is subject to our standard Terms and Conditions which can be obtained at our website:
http://www.intertek-twn.com/terms/ . Intertek's responsibility and liability are limited to the terms and conditions of the agreement.

This report is made solely on the basis of your instructions and / or information and materials supplied by you and provide no warranty on the tested sample(s) be truly
representative of the sample source. The report is not intended to be a recommendation for any particular course of action, you are responsible for acting as you see fit on the
basis of the report results. Intertek is under no obligation to refer to or report upon any facts or circumstances which are outside the specific instructions received and accepts
no responsibility to any parties whatsoever, following the issue of the report, for any matters arising outside the agreed scope of the works. This report does not discharge or
release you from your legal obligations and duties to any other person. You are the only one authorized to permit copying or distribution of this report (and then only in its
entirety). Any such third parties to whom this report may be circulated rely on the content of the report solely at their own risk.

1.2 Description of EUT

The EUT is a Remote-Control Machines: Farm Vehicle-RC Receiver, and was defined as
information technology equipment.

#7447 #7447-CN, #7447-USK, #7447-K,#7447-1LG, 620381, 1617861, 7447-W85-B are identical
in cosmetics, electrical, mechanical and physical design, including software/firmware with
previous Model no. #7447-US except the item numbers which depend on different countries
for the buyers and packaging.

For more detail features, please refer to user's Manual.

1.3 Antenna description
The EUT uses a permanently connected antenna.

Antenna Gain: 0 dBi
Antenna Type: Monopole Antenna
Connector Type: Fixed
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1.4 Peripherals equipment

Description of Data

Peripherals Brand Model No. Serial No. Cable

Battery 1.5V x 3| Panasonic AA N/A N/A
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2. Test specifications

2.1 Test standard

The EUT was performed according to the procedures in FCC Part 15 Subpart C Paragraph
15.249 for non-spread spectrum devices.

The test of radiated measurements according to FCC Part15 Section 15.33(a) had been

conducted and the field strength of this frequency band were all meet limit requirement, thus
we evaluate the EUT pass the specified test.

2.2 Operation mode

The EUT is supplied with DC 9 V from battery.

TX-MODE: Press EUT button to change different channel.
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3. 20dB Bandwidth test
3.1 Operating environment

Temperature: 25 T
Relative Humidity: 50 %
Atmospheric Pressure: 1008 hPa

3.2 Test setup & procedure

Step 1: The 20dB bandwidth was measured using a 50 ohm spectrum analyzer

Step 2: The span range for the SA display shall be between two times and five times
the OBW.

Step 3: The nominal IF filter bandwidth (3 dB RBW) should be approximately 1 % to 5 % of the
OBW, unless otherwise specified, depending on the applicable requirement.

Step 4: The test was performed at 3 channels (lowest, middle and highest channel). The
maximum 20dB modulation bandwidth is in the following Table.

3.3 Measured data of modulated bandwidth test results

Erequenc 20dB Occupied
Mode (l(\:]/lHZ) y Bandwidth
(MHz)
2438 0.0614
RF 2465 0.0612
2475 0.0608

Please see the plot below.
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Chain0 : 20dB Bandwidth @ Channel Low

Agilent Spectrum Analyzer - 20dB Occupied Bandwidth_Gigo_Toy (Other_Chain0_Ch 0_2438)

L RF SO0& Do SEMSEINT M ALIGN OFF
[Center Freq 2.438000000 GHz | ) #Avg Type: RMS TRACE|1 23456
PNO: Wide o T1rig:Free Run Avg|Hold:>100i/100 TPE | oblfehfohed
I IFGain:Low #Atten: 10 dB DET|P MR RER
AMEKr3 61.4 kHz
10 gBldiv Ref -40.00 dBm -0.759 dB
-E0.0
-60.0
-70.0
800 -79.75 ciBm|
-90.0 e oSt T e e e A, e W LPPE T . Y N L S, S A A S " e P -
-100
-0
-120
-130
Center 2438000 GHz Span 2.000 MHz
| Res BW 20 kHz #VBW 62 kHz Sweep 5.00 ms (5001 pts)
i ol x| v | FUNCTION [ FUNC
f 2.437 974 8 GHz 59.745 dBm
f 2.437 944 1 GHz 79.094 dBm
f (a 61.4 kHz (A) £0.759 dB
MSG STATUS

Chain0 : 20dB Bandwidth @ Channel Mid

Agilent Spectrum Analyzer - 20dB Occupied Bandwidth_Gigo_Toy (Other_Chain0_Ch 19_2465)

L RF SO0& Do SEMSEINT M ALIGN OFF
[Center Freq 2.465000000 GHz | ) #Avg Type: RMS TRACE|1 23456
PNO: Wide o T1rig:Free Run Avg|Hold:>100i/100 TPE | oblfehfohed
I IFGain:Low #Atten: 10 dB DET|P MR RER
AMEKr3 61.2 kHz
10 gBldiv Ref -40.00 dBm -1.537 dB
-E0.0
-60.0
700
a00 -79.26 cBm|
=) 1] AP V. INEPREY. PR S, PP PR S S L P S W PR T NI WP PSSR PN ARSI NI Y L an,
-100
-0
-120
-130
Center 2465000 GHz Span 2.000 MHz
| Res BW 20 kHz #VBW 62 kHz Sweep 5.00 ms (5001 pts)
i ol x| v | FUNCTION [ FUNC
f 2.464 974 8 GHz -59.260 dBm
f 2.464 943 8 GHz 77880 dBm
f (A 61.2 kHz (A) 1537 dB
MSG STATUS
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Chain0 : 20dB Bandwidth @ Channel High

Agilent Spectrum Analyzer - 20dB Occupied Bandwidth_Gigo_Toy (Other_Chain0_Ch 39_2475)

L RF SO0& Do SEMSEINT M ALIGN OFF
[Center Freq 2.475000000 GHz | ) #Avg Type: RMS TRACE|1 23456
PNO: Wide o T1rig:Free Run Avg|Hold:>100i/100 TPE | oblfehfohed
I IFGain:Low #Atten: 10 dB DET|P MR RER
AMEKr3 60.8 kHz
10 gBldiv Ref -40.00 dBm 0.481 dB
-E0.0
-60.0
700
o -78.92 dBm|
-90.0 bopyerentrall e s, oL P SV AL WYY S LV L S S L YL Y S
-100
-0
-120
-130
Center 2475000 GHz Span 2.000 MHz
| Res BW 20 kHz #VBW 62 kHz Sweep 5.00 ms (5001 pts)
i ol x| v | FUNCTION [ FUNC
f 2.474 9740 GHz 58.922 dBm
f 2.474 943 3 GHz -79.060 dBm
f (a 60.8 kHz (A) 0.481 dB
MSG STATUS
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4. Radiated emission test FCC 15.249 (C)

4.1 Operating environment

Temperature: 25 T
Relative Humidity: 50 %
Atmospheric Pressure: 1008 hPa

4.2 Test setup & procedure

Radiated emission from 9kHz to 30MHz uses Loop Antenna:

Loop
Antenna

3 meters

-
A\ A

EUT&
Peripheral

0.8m

|_| RF Test

Receiver

I
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T Antenna
Tower

| 10 meters 1.0 ZILO meters

< >

| o | Receiver
) Antenna

EUT &
Peripherals
[ ]
0.8m
[ 1
Ground Plane
] ] RF Test
Receiver
[ ]
Radiated emission above 1GHz using Horn Antenna
- Antenna
Tower
3 meters
< > Horn or Bilog
1-4 meter /|| Antenna
EUT &
Peripheral HPF and Pre-Amp.

'

1.5m

(if necessary)

1l

Ground Plane

\ ]

\H' Spectrum

Analyzer
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Radiated emissions were invested cover the frequency range from 30MHz to 1000MHz using a
receiver RBW of 120kHz record QP reading, and the frequency over 1GHz using a spectrum
analyzer RBW of 1MHz and 10Hz VBW record Average reading. (15.209 paragraph), the Peak
reading (1 MHz RBW/ 3 MHz VBW) recorded also on the report.

The EUT for testing is arranged on a turntable. If some peripherals apply to the EUT, the
peripherals will be connected to EUT and the whole system. During the test, all cables were
arranged to produce worst-case emissions. The signal is maximized through rotation. The
height of antenna and polarization is changing constantly for exploring for maximum signal
level. The height of antenna can be up to 4 meters and down to 1 meter.

The measurement for radiated emission will be done at the distance of three meters unless
the signal level is too low to measure at that distance. In the case of the reading under noise
floor, a pre-amplifier is used and/or the test is conducted at a closer distance. And then all
readings are extrapolated back to the equivalent three meter reading using inverse scaling
with distance.

The EUT configuration please refers to the “Spurious set-up photo.pdf”.

4.3 Emission limit

4.3.1 Fundamental and harmonics emission limits

Frequency Field Strength of Fundamental Field Strength of Harmonics

(MHz) (mV/m@3m) | (dBuV/m@3m) | (uV/m@3m) | (dBuV/m@3m)

2400-2483.5 50 94 500 54
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4.3.2 General radiated emission limits

Emissions radiated outside of the specified frequency bands, except for harmonics, shall be
attenuated by at least 50dB below the level of the fundamental or to the general radiated

emission limits in paragraph 15.209, whichever is the lesser attenuation.

Remark:

Frequency 15.209 Limits
MHz (dBuV/m@3m)
30-88 40

88-216 43.5
216-960 46
Above 960 54

1. In the above table, the tighter limit applies at the band edges.
2. Distance refers to the distance in meters between the measuring instrument antenna
and the closed point of any part of the device or system

4.4 Radiated spurious emission test data

4.4.1 Measurement results: frequency range from 9 kHz to 30 MHz

R Corr. i Calculated Limit VE
Detector Factor level @ 3m
(MHz) (dB/m) (dBuV) | (dBuV/m) | (dBpV/m) | (dB)
0.02 PK 20.29 41.11 61.40 121.58 -60.18
0.03 PK 20.34 25.24 45.57 118.06 -72.49
0.05 PK 19.85 21.37 41.22 113.62 -72.40
0.06 PK 19.58 24.91 44.49 112.04 -67.55
0.10 QP 19.19 25.42 44.61 107.60 -62.99
0.13 PK 19.11 21.36 40.47 105.33 -64.86
0.15 PK 19.09 28.52 47.60 104.08 -56.48
0.45 PK 18.95 24.15 43.09 94.54 -51.45
0.69 QP 18.99 19.74 38.73 70.83 -32.10
1.16 QP 19.07 14.83 33.90 66.32 -32.42
1.70 QP 18.94 15.06 34.00 63.00 -29.00
212 QP 18.84 15.57 34.41 69.54 -35.13
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4.4.2 Measurement results: frequencies equal to or less than 1 GHz

The test was performed on EUT under RF mode. The worst case occurred at RF mode at High
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Page

channel
EUT: #7447-US
Worst case: 2475MHz
Antenna | Freq. | Receiver | Corr. |Reading| Corrected | Limit |Margin
Polarized Factor Level @3m
(V/H) (MHz) | Detector | (dB/m) | (dBuV) | (dBuV/m) |(dBuV/m)| (dB)
\Y 144.46 QP 20.42 0.72 21.14 43.50 |-22.36
\Y 173.56 QP 20.03 0.82 20.85 43.50 |-22.65
\Y 416.06 QP 24 .82 0.70 25.52 46.00 [-20.48
\Y 493.66 QP 26.80 0.57 27.37 46.00 |-18.63
\Y 606.18 QP 29.22 1.94 31.17 46.00 |-14.83
v 728.40 QP 31.17 3.39 34.56 46.00 |-11.44
H 95.96 QP 14.91 7.37 22.28 43.50 |-21.22
H 127.00 QP 18.78 6.57 25.36 43.50 |-18.14
H 167.74 QP 20.59 6.84 27.43 43.50 |-16.07
H 173.56 QP 20.03 8.60 28.63 43.50 |-14.87
H 187.14 QP 18.33 | 10.33 28.66 43.50 [-14.84
H 192.96 QP 18.00 | 11.01 29.01 43.50 [-14.49
Remark:

1. Corr. Factor = Antenna Factor + Cable Loss

2. Corrected Level = Reading + Corr. Factor
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4.4.3 Measurement results: frequency above 1GHz
EUT 1 #7447-US
F Ant. Corr. Limit
requency |Spectrum nt el Corrected Marin
Mode Analyzer |  Pol. Factor Reading @ 3m
(MHz) Detector | (H/V) | (dB/m) | (dBuV) | (dBuV/m) | (dBuV/m) | (dB)
Channel Low 4876 PK \' 6.02 34.04 40.06 74.00 -33.94
2438MHz 4876 PK H 6.02 | 33.63 39.65 74.00 |-34.35
Channel Mid 4930 PK \' 6.23 32.91 39.14 74.00 -34.86
2465MHz 4930 PK H 6.23 | 34.25 40.48 74.00 |-33.52
Channel High 4950 PK \' 6.30 33.33 39.63 74.00 -34.37
2475MHz 4950 PK H 6.30 | 32.88 39.19 74.00 |-34.81
Remark:

1. Correction Factor = Antenna Factor + Cable Loss— Preamp. Gain
2. The frequency measured ranges from 1GHz to 25GHz.The data value listed above

which is higher than the noise floor, the others please refer to noise floor level.

4.4.4 Measurement results: Fundamental and harmonics emission

EUT : #7447-US
Frequency | Spectrum Ant. Correction| Reading |Corrected | Limit Margin
Mode Analyzer Pol. Factor Reading | @3 m
(MHz) (H/V) | (dB/m) | (dBuV) |(dBuV/m) |(dBuV/m)|  (dB)

Ch&'we' 2438 PK v 35.07 13.63 48.70 114 -65.30

2438MHz | 2438 PK H 35.07 12.46 47.53 114 -66.47

Ch&?;‘e' 2465 PK v 35.08 14.88 49.96 114 -64.04

2465MHz | 2465 PK H 35.08 13.24 48.32 114 -65.68

ChHaigL‘e' 2475 PK v 35.09 16.16 51.25 114 -62.75

2475MHz | 2475 PK H 35.09 13.19 48.28 114 -65.72
Remark:

1. Correction Factor = Antenna Factor + Cable Loss— Preamp. Gain
2. The frequency measured ranges from 1GHz to 25GHz.The data value listed above

which is higher than the noise floor, the others please refer to noise floor level.
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5. Radiated emission on the band edge FCC 15.249(d)

5.1 Operating environment

Temperature:
Relative Humidity:

Atmospheric Pressure:

25
50

1008

T
%
hPa

5.2 Radiated emission on the band edge test data

FCCID. : 2AE3D-7447-W85-B
Report No.: 180300366TWN-001

Page

17 of 22

Emissions radiated outside of the specified frequency bands, except for harmonics, shall be
attenuated by at least 50 dB below the level of the fundamental (2438~2475MHz) or to the

general radiated emission limits in §15.209, whichever is the lesser attenuation.

Frequency |Spectrum| Ant. |Correction|Reading |Corrected| Limit Margin | Restricted
Mode Analyzer | Pol. | Factor Reading | @3 m band
(MHz) | Detector |(H/V)| (dB/m) | (dBuV) |(dBuV/m)|(dBuV/m)| (dB) (MHz)
2382.27 PK Vv .37 10.14 45.51 74 -28.4
38 35 0 5.5 8.49 5310~2390
RE 2339.45 AV \" 35.44 -3.07 32.37 54 -21.63
2487.82 PK \Y 35.22 11.57 46.79 74 -27.21
2483.5~2500
2484.39 AV \ 35.22 -2.79 32.43 54 -21.57

Remark: Correction Factor = Antenna Factor + Cable Loss
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Chain0 : Bandedge @ mode Ch Low Peak

(Srecr ) &

Ref Level 72.00 depvy @ RBW 1 MHz
o Att 0dE SWT 17.1ps @ VBW 3 MHz Mode 4uto FFT  Input 1 AC
PS PA TOF
O 1Pk Max
Limit_1 mM2[1] 45.51 dBpV
2.382270 GHz

M1[1] 49.00 dBpY
60 dBpv 2.437790 GHz

Limit_2 M1

U aegy Tz i

40 depy

30 depy

20 dBpv

10 dBpv

0 dBpv

-10 dBpv

-20 dBpv

Start 2.31 GHz 301 pts Stop 2.44 GHz

T | i 1 /
I | Measuring... CEEEERE | ) 18:27:22

Date: 1Z.FEB.2018 18:27

Chain0 : Bandedge @ mode Ch Low Average

(Srecom RS G
Ref Level 72.00 depvy @ RBW 1 MHz
| Att 0 de SWT 282 ms & ¥YBW 10Hz Mode 4Auto FFT  Input 1 AC
PS P& TDF
O 1Pk Max
Limit_1 mM2[1] 32.37 dBpv
2.339450 GHz
M1[1] 45.12 dBpV
50 dew 2.438050 GHz
Lljﬂ IET::?UV M1
¥
40 dBpv
M2
¥
30 depv
20 dBpy
10 dBpv
0 depy
-10 dBpw
-20 dBpv
F1
|
Start 2.31 GHz 501 pts Stop 2.44 GHz
— ] - —————
] J Measuring... III....' “ 18:20:23

Date: 12.FEB.2018 18:Z2°¢
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Chain0 : Bandedge @ mode Ch High Peak

(Srecr ) &

Ref Level 72.00 depvy @ RBW 1 MHz

o Att 0dE SWT 96.1ms @ VBW 10Hz Mode auto FFT  Input 1 AC

PS PA TOF

O 1Pk Max

Limit_1 mM2[1] 32.43 dBpv

2.4843910 GHz
mM1[1] 47.45 dBpY

60 dBLv 2.4749700 GI'-—l|z

o ae

Lirnit_2 11
¥

40 depy

2

30 depy

20 dBpv

10 dBpv

0 dBpv

-10 dBpv

-20 dBpv

Start 2.46 GHz 301 pts Stop 2.5 GHz

I | Measuring... | EERERRE I 18:42:12 7

Date: 1Z2.FEB.2018 18:42:12

Chain0 : Bandedge @ mode Ch High Average

(Srecr ) &

Ref Level 72.00 depvy @ RBW 1 MHz
o Att 0dE SWT 5.7 ps ® VBW 3 MHz Mode Auto FFT  Input 1 AC
PS PA TOF

O 1Pk Max

Limit_1 mM2[1] 46.79 dBpV

2.4878240 GHz
M1[1] 50.78 dBpY

60 dBLv 2.4748900 GI'-—l|z

B
Lirnit_2 ¥

o ae

40 depy

30 depy

20 dBpv

10 dBpv

0 dBpv

-10 dBpv

-20 dBpv

Start 2.46 GHz 301 pts Stop 2.5 GHz
hil 1 X i
" “ 18:40:45 %

Measuring...

A

Date: 1Z2.FEB.2018 18:40:45
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6. Conducted emission test FCC 15.207

Since the EUT is connected to DC source, therefore, the test can be waived.
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Test Equipment/ Calibration .
q p Brand Model No. Serial No. Calibration
Test site Date
Date
ESCIEMITest | ¢ ohde & Schwarz ESCI 100018 20171121 | 20181120
Receiver
Spectrum
Analyzer Rohde & Schwarz FSP30 100245 2018/02/23 2019/02/22
Hor(q ﬁ;t:)””a SHWARZBECK BBHA 9120 D 9120D-456 20180123 | 20190122
H°(T f:ztgr)ma SHWARZBECK BBHA9170 | BBHA9170159 | 20170904 | 2020/09/02
Broadband
SHWARZBECK VULB 9168 9168-172 2017/04/05 2018/04/04
Antenna
Pre-Amplifier EMC Co. EMC12635SE 980205 2017/11/28 2018/11/27
Pre-Amplifier MITEQ JS4'260_%1000"27 828825 2017/08/23 20180822
Power Meter Anritsu ML2495A 0844001 2017/10/18 2018/10/17
Power Sensor Anritsu MA24118B 0738452 2017/05/23 2018/05/22
Signal Analyzer Agilent N9030A MY51380492 2017/08/29 2018/08/28
966-2(A) Cable
OkHz~26.5GHz SUHNER SMA / EX 100 N/A 2017/08/15 2018/08/14
966-2(B) Cable
OkH2~26.5GHz SUHNER SUCOFLEX 104P CB0005 2017/08/15 2018/08/14
RF Cable SUHNER SUCOFLEX 102 CB0006 2017/0504 2018/05/03
9kHz~26.5GHz
966-2_3m
Semi-Anechoic 966_2 CEM-966_2 N/A 2017/03/29 2018/03/28
Chamber
. . N WHKX3.0/
High Pass Filter Wainwright 18G-125S N/A 2017/06/02 20180601
Active Loop SCHWARZBECK
Antenna MESS-ELEKTRONIC FMZB1519 1519-067 20170330 2018/0329

Note: No Calibration Required (NCR).
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Appendix B: Measurement Uncertainty

This uncertainty represents an expanded uncertainty expressed at approximately the 95 %

confidence level using a coverage factor of k=2.

Item

Uncertainty

Vertically polarized radiated disturbances from 30MHz~1GHz in a semi-anechoic

chamber at a distance of 3m >.14dB
Horizontally polarized radiated disturbances from 30MHz~1GHz in a
. ) . 5.22 dB
semi-anechoic chamber at a distance of 3m
Vertically polarized Radiated disturbances from 1GHz~18GHz in a semi-anechoic
. 3.64 dB
chamber at a distance of 3m
Horizontally polarized Radiated disturbances from 1GHz~18GHz in a
. . . 3.64dB
semi-anechoic chamber at a distance of 3m
Vertically polarized Radiated disturbances from 18GHz~40GHz in a
. . . 2.68 dB
semi-anechoic chamber at a distance of 3m
Horizontally polarized Radiated disturbances from 18GHz~40GHz in a
. . . 2.68 dB
semi-anechoic chamber at a distance of 3m
Radiated disturbances from 9kHz~30MHz in a semi-anechoic chamber at a
. 3.54dB
distance of 3m
Emission on the Band Edge Test 3.64dB
20dB Bandwidth 1.22dB

AC Power Line Conducted Emission

2.48dB
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