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M easurement of RF Emissions from a Blacktop Patriot RC Car Transmitter

1.0OINTRODUCTION:

1.1 Description of Test Item - Thisdocument represents the results of the series of radio interference
measurements performed on amodd Blacktop Patriot RC Car Transmitter, (hereinafter referred to as the test
item). The test item was designed to tranamit at gpproximatey 27MHz usng an externd antenna. The test item
was manufactured and submitted for testing by Craft House Corporation located in Toledo, OH.

1.2 Purpose - The test series was performed to determine if the test item meets the conducted and
radiated RF emission requirements of the FCC "Code of Federa Regulations' Title 47, Part 15, Subpart C,
Sections 15.227 for Intentional Radiators. Testing was performed in accordance with ANSI C63.4-2001.

1.3 Deviations, Additions and Exclusions - There were no deviations, additions to, or exclusons

from the test specification during this test series.
1.4 Applicable Documents - The following documents of the exact issue designated form part of this
document to the extent specified herein:
- Federal Communications Commission " Code of Federal Regulations’, Title 47,
Part 15, Subpart C, dated 1 October 2002

- ANSI C63.4-2001, "American National Standard for Methods of Measurement of
Radio-Noise Emissons from Low-Voltage Electricd and Electronic Equipment in the
Range of 9 kHz to 40 GHzZ"

1.5 Subcontractor Identification - This series of tests was performed by Elite Electronic Engineering
Incorporated of Downers Grove, lllinois. The laboratory is accredited by the Nationd Inditute of Standards
and Technology (NIST) under the Nationa Voluntary Laboratory Accreditation Program (NVLAP). NVLAP
Lab Code: 100278-0.

1.6 Laboratory Conditions The temperature a the time of the test was 22°C and the rdative humidity
was 46%.
2.0TEST ITEM SETUP AND OPERATION:

The test item is a Blacktop Patriot RC Car Tranamitter. A block diagram of the test item setup is shown
asFigure 1.

2.1 Power Input - Thetest item obtained 9V DC from a battery.

2.2 Grounding - Since the test item was powered with 9V DC from a battery, it was ungrounded during
the tests.

2.3 Peripheral Equipment - No peripherd equipment was submitted with the test item
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2.4 I nter connect Cables - No interconnect cables were submitted with the test item

2.5 Operational Mode - For dl tests the test item was placed on an 80cm high non-conductive stand.
Prdiminary measurements were performed and it was determined that the highest emissions were generated
with the test item antenna verticd and fully extended and the operationd switch set to the Cruise pogtion. All
measurements were performed with the test item in this configuration.

3.0 TEST EQUIPMENT:

3.1 Test Equipment List - A list of the test equipment used can be found on Table 1. All equipment
was cdibrated per the indruction manuas supplied by the manufacturer.

The fundamenta, harmonics and spurious emissions were measured with a spectrum andyzer. The
spectrum analyzer pesk detected readings were converted to average readings using a duty cycle factor. All
measurements were taken with the resolution and video bandwidth of the measuring instrument adjusted to
100kHz below 1GHz and 1M Hz above 1GHz.

3.2 Calibration Traceability Test equipment is maintained and cdibrated on a regular bass. All
cdibrations are traceable to the Nationd Indtitute of Standards and Technology (NIST).

3.3 Measurement Uncertainty - All messurements are an estimate of ther true vdue The

measurement uncertainty characterizes, with a specified confidence level, the spread of vaues which may be
possible for a given measurement system.
The measurement uncertainty budgets were based on guiddines in "1SO Guide to the Expresson of
Uncertainty in Measurements' and NAMAS NIS381 "The Treatment of Uncertainty in EMC Measurements'.
The measurement uncertainty for these testsis presented below:

Conducted Emission Measurements
Combined Standard Uncertainty 1.07 -1.07
Expanded Uncertainty (95% confidence) 2.1 -2.1
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Radiated Emission Measurements
Combined Standard Uncertainty 2.26 -2.18
Expanded Uncertainty (95% confidence) 45 -4.4

4.0 REQUIREMENTS, PROCEDURESAND RESULTS:
4.1 Powerline Conducted Emissions
4.1.1 Requirements —Since the test item was powered by internd batteries, no conducted

emissions tests were performed.
4.2 Radiated M easurements
4.2.1 Requirements - The test item must comply with the requirements of FCC "Code of
Federal Regulations Title 47", Part 15, Subpart C, Section 15.205 et seg.
Per paragraph 15.227, radiated emissions over the frequency range from 26.96MHz to 27.28MHz
ghdl not exceed 10,000uV/m (80dBuV/m) a 3 meters. The field strength of any emissons which agppear
outside of this band shdl not exceed the generd radiated emission limitsin paragraph 15.209:

Frequency Distance between Test Item Hed Strength Field Strength
MHz And Antennain Meters pMV/im dBpV/m
20-30 30 30 29.5
30-88 3 100 40
88-216 3 150 435
216-960 3 200 46
Above 960 3 500 54

Note: Thetighter limit shdl apply at the edge between the two frequency bands.

4.2.2 Procedures -

4221 Prdiminary Radiated Measurements - All prdiminay tess were
performed in a 32ft. x 20ft. x 14ft. high shielded enclosure. The shielded enclosure prevents emissons from
other sources, such asradio and TV dations from interfering with the measurements. All powerlines and signd
lines entering the enclosure pass through filters on the enclosure wall. The powerline filters prevent extraneous
sgnds from entering the enclosure on these leads.

The broadband measuring antenna was positioned at a 3 meter distance from the test item. The entire
frequency range from 20MHz to 1GHz was investigated using a peek detector function. The data was then
processed by the computer to equivaent fidd intensty at the required test distance.
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4222 Final Radiated Measurements - Find open fidd measurements were
manudly performed in a 32ft. x 20ft. x 14ft. high shielded enclosure.

The broadband measuring antenna was positioned at a 3 meter distance from the test item. The entire
frequency range from 20MHz to 1GHz was investigated using a pesk detector function. The data was then
processed by the computer to equivdent fidd intendty at the 3 meters. All sgnificant broadband and
narrowband signals were measured and recorded.

To ensure that maximum emission levels were measured, the following steps were taken:

1) From 20MHz to 30MHz, measurements were made using a peak detector and aloop antenna

2) From 30MHz to 1GHz, measurements were made using a peak detector and a broadband bi-

log antenna.

3) To ensure that maximum, or worst case, emission levels were messured, the following steps

were taken:

@ The test item was rotated so thet al of its Sides were exposed to the receiving antenna

(b) Since the measuring antennas are linearly polarized, both horizontal and vertica fied

components were measured.

(© The measuring antenna was raised and lowered from 1 to 4 meters for each antenna

polarization to maximize the readings.

4.2.3 Results - The preiminary plots, with the test item tranamitting & 27MHz, are presented
on data pages 12 through 15. The plots are presented for a reference only, and are not used to determine
compliance.

The find radiated leves, with the test item transmitting & 27MHz, are presented on data page 16. As
can be seen from the data, dl emissons measured from the test item were within the specification limits. The
emissions level clost to the limit (worst case) occurred at 27.145MHz The emissons levd at this frequency
was 5.1dB within the limit. See data page 16 for details. Photographs of the test configuration which yielded the
highest, or worst case, radiated emission levels are shown on Figures 2 and 3.

4.3 Band Edge M easur ements

4.3.1 Requirement - In accordance with paragraph 15.227, dl emissons outsde of the
26.96MHz to 27.28MHz band shall not exceed the generd radiated emission limits in paragraph 15.209. The
limits of paragraph 15.209 (30uV/m @ 30 meters) converted to the equivdent fidd intendty & 3 meters usng
linear extrapolation. A 20dB (20dB = 20 * Log (30m/3m)) distance correction factor has been applied to the
limit to alow adirect comparison of the data obtained at 3 meters.

4.3.2 Procedures - The test item was placed on an 80cm high non-conductive stand. The unit
was et to tranamit continuoudy. With an antenna postioned 3 meters from the test item, the fundamenta
frequency was digplayed on the spectrum anadyzer. The resolution bandwidth was set to 10kHz and span was

set to 2 MHz The frequency spectrum near the fundamenta was plotted separately with the marker set to the
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lower and upper band edge frequencies.

4.3.3 Results - The plots of the emissons near the fundamenta frequency are presented on
data pages 17 ad 18. As can be seen from this data page, dl emissons outside of the 26.96MHz to
27.28MHz band met the generd radiated emission limitsin paragraph 15.209.

5.0 CONCLUSIONS:

It was determined that the Craft House Corporation Blacktop Patriot RC Car Trangmitter, did fuly
meet the conducted and radiated emission requirements of the FCC "Code of Federd Regulations' Title 47,
Part 15, Subpart C, Section 15.205 et seqg. for Intentional Radiators, when tested per ANSI C63.4-2001.
6.0 CERTIFICATION:

Elite Electronic Engineering Incorporated certifies that the information contained in this report was

obtained under conditions which meet or exceed those specified in the test specifications.

The data presented in this test report pertains to the test item at the test date. Any eectricd or
mechanica modification made to the test item subsequent to the specified test date will serve to invdidate the
data and void this certification.

7.0 ENDORSEMENT DISCLAIMER:
This report must not be used to claim product endorsement by NVLAP or any agency of the US

Governmernt.
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TABLE |: TEST EQU PMENT LI ST

ELI TE ELECTRONI C ENG | NC. Page: 1
Eq 1 D Equi pnent Description Manuf act ur er Model No. Serial No. Frequency Range Cal Date Cal Inv Due Date
Equi prent Type: ANTENNAS
NLS1 24" ACTI VE LOCP ANTENNA EMOO 6502 8903- 2329 0. 01- 30MZ 01/23/03 12 01/ 23/ 04
NTAO Bl LOG ANTENNA CHASE EMC LTD. BI LOG CBL611 2057 0.03-2GZ 07/03/03 12 07/ 03/ 04
Equi prent Type: CONTRCLLERS
CDD2  COWPUTER HEW.ETT PACKARD DA171A#ABA  US61654645  --- N A
CVAO  MULTI - DEVI CE CONTRCLLER EMO 2090 9701-1213 --- NA
Equi prent Type: PR NTERS AND PLOTTERS
HRE1 LASER JET 5P HEW.ETT PACKARD C3150A UsHB061052  --- N A
Equi prent Type: RECEl VERS
RACE RF PRESELECTCR W RECEI VER HEW.ETT PACKARD 85685A 3010A01194  20HZ- 2GZ 06/11/03 12 06/ 11/ 04
RAE7 SPECTRUM ANALYZER HEW.ETT PACKARD 85660B 2516A01685  100HZ- 22GHZ 06/ 13/ 03 12 06/ 13/ 04
RAF6 QUASI PEAK ADAPTCR W RECEI HEW.ETT PACKARD 85650A 2412A00403 0. 01- 1000MHZ 06/ 13/ 03 12 06/ 13/ 04
RAKG RF SECTION HEW.ETT PACKARD 85462A 3549A00284 0. 009- 6500MHZ 03/ 05/ 03 12 03/ 05/ 04
RAKH RF FILTER SECTI CN HEW.ETT PACKARD 85460A 3448A00324  --- 03/ 05/ 03 12 03/ 05/ 04

Cal. Interval: Listed in Mnths 1/Q Initial hly NA Not Applicable
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Note 1: For the purpose of this test, the equi pment was calibrated over the specified frequency range, pulse rate, or
nodul ation prior to the test or nonitored by a calibrated instrunent.
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ELITE ELECTRONIC ENGINEERING INC.
ETR 32548-02

Radiated Emissions Test Setup Anechoic Ferrite Chamber

Anechoic Ferrite Chamber

g
F

Vs

Receive Antenna

DUT

i s []

Turn Table & Mas!
l Computer

Controller
Printer

Spectrum
Analyzer

FIGURE 1 BLOCK DIAGRAM OF TEST SETUP
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FI GURE 2

TEST SETUP FOR RADI ATED EM SSI ONS MEASUREMENTS
MAXI M ZED FOR MEASUREMENT OF WORST CASE EM SSI ONS

TEST SETUP FOR RADI ATED EM SSI ONS MEASUREMENTS
MAXI M ZED FOR MEASUREMENT OF WORST CASE EM SSI ONS
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FI GURE 3

TEST SETUP FOR RADI ATED EM SSI ONS MEASUREMENTS
MAXI M ZED FOR MEASUREMENT OF WORST CASE EM SSI ONS
HORI ZONTAL POLARI ZATI ON

11 | \
1 |
LTS

T,

TEST SETUP FOR RADI ATED EM SSI ONS MEASUREMENTS
MAXI M ZED FOR MEASUREMENT OF WORST CASE EM SSI ONS
VERTI CAL POLARI ZATI ON
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MANUFACTURER

MODEL NO.
SERIAL NO.
MODE

DATE TESTED
NOTES

: CRAFT HOUSE CORP.

. BLACKTOP PATRIOT 27MHz TRANSMITTER

- NONE ASSIGNED

:Tx @ 27MHz, CRUISE
: SEPTEMBER 12, 2003
- ANTENNA FULLY EXTENDED

Engineering Test Report No. 32548-02

PEAK
METER ANTENNA CABLE

FREQUENCY ANTENNA READING FACTOR FACTOR TOTAL TOTAL LIMIT
MHz POLARITY dBuV  AMBIENT dB dB dBuV/m uV/m uV/im
27.145 VERTICAL 64.6 8.9 0.4 73.9 4954.5 10,000
HORIZONTAL 65.6 8.9 0.4 749 5559.0 10,000

54.29 VERTICAL 22.2 8.3 0.5 31.0 35.5 100

HORIZONTAL 11.0 AMBIENT 8.3 0.5 19.8 9.8 100

81.44 VERTICAL 6.7 AMBIENT 8.2 0.5 15.4 5.9 100

HORIZONTAL 5.3 AMBIENT 8.2 0.5 14.0 5.0 100

108.58 VERTICAL 57 AMBIENT 1.9 0.5 18.1 8.0 150

HORIZONTAL 5.8 AMBIENT 11.9 0.5 18.2 8.1 150

135.73 HORIZONTAL 6.1 AMBIENT 125 0.7 19.3 9.2 150

VERTICAL 5.0 AMBIENT 125 0.7 18.2 8.1 150

162.87 HORIZONTAL 6.6 AMBIENT 10.9 0.8 18.3 8.2 150

VERTICAL 6.3 AMBIENT 10.9 0.8 18.0 7.9 150

190.02 VERTICAL 6.1 AMBIENT 10.5 1.0 17.6 76 150

HORIZONTAL 5.2 AMBIENT 10.5 1.0 16.7 6.8 150

217.16 VERTICAL 7.0 AMBIENT 11.6 1.0 19.6 9.5 200

HORIZONTAL 7.5 AMBIENT 1.6 1.0 20.1 10.1 200

244.31 VERTICAL 6.4 AMBIENT 131 1.1 20.6 10.7 200

HORIZONTAL 6.1 AMBIENT 131 1.1 20.3 10.4 200

271.45 VERTICAL 6.3 AMBIENT 13.8 1.2 213 11.6 200

HORIZONTAL 6.4 AMBIENT 13.8 1.2 214 1.7 200

Checked By: w QW
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