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Test Number: 515-13 Issue Date: 12/13/2013

1. Scope

This test report certifies that the Arluk Technologies, LLC SuperCar 27 MHz Transmitter /
Remote Control Device, as tested, meet the FCC Part 15.227, and Industry Canada RSS
210 requirements.

The scope of this test report is limited to the test samples provided by the client, only in as
much as those samples represent other production units. If any significant changes are
made to the units, the changes shall be evaluated and a retest may be required.

2. Product Details

2.1. Manufacturer: Arluk Technologies, LLC
2.2. Model Number: SuperCar with 27 MHz Transmitter / Remote Control Device
2.3. Serial Number: N/A

2.4. Description of EUT: Radio Controlled Electric Car

2.5. Power Sources: 3 Volts (Two AA Alkaline Batteries)
2.6. Hardware Revision: N/A

2.7. Software Revision: N/A

2.8. EMC Modifications: C7 was changed from 100 Pf to 22 Pf

3. Product Configuration
3.1. Operational Characteristics & Software

The two transmitter controls were positioned in the on state to produce a constant, worst
case transmitter output.

3.2. EUT Hardware

Model/Part # / : Input Frq — .
Manufacturer . Serial Number
Options Voltage| (Hz) Description/Function
Arluk 27 MHz N/A .
Technologies Transmitter 3 VDC | SuperCar RF Transmitter
3.3. EUT Connected Hardware
Manufacturer Model Serial Number Description
None N/A N/A
3.4. EUT Cables/Transducers
Cable Type Length Shield From To
None
3.5. Support Equipment
Manufacturer Model Serial Number | \MPUt Frq Description/Function
Voltage | (Hz)
Arluk Technologies SuperCar N/A 9 VDC For testing the function_ality of the 27 MHz
Transmitter
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3. Product Configuration (continued)
3.6. Block Diagram

Arluk Arluk
Technologies Technologies
27MHz SuperCar ?
Transmitter

! Device under Test
2 Support Equipment

4. Measurements Parameters
4.1. Measurement Equipment Used to Perform Tests

Device Manufacturer Model No. Serial No. | Cal Interval Cal Due
EMI Test Receiver, 9kHz - 7GHz Rohde & Schwarz ESR7 101156 2 years 4/4/2015
Spectrum Analyzer Rohde & Schwarz FSV40 100899 2 years 6/6/2015
Spectrum Analyzer Hewlett Packard 8546A 3650A00360 2 years 6/13/2014
Microwave Preamp Hewlett Packard 8449B 3008A01323 2 years 6/5/2015
Loop Antenna, Passive, 9 kHz to 30 MHz EMCO 6512 9309-1139 2 years 8/28/2014
Biconilog Antenna, 30 MHz to 2000 MHz Sunol Sciences JB1 A050913 1 year 5/15/2014
Double Ridged Antenna, 1 - 18 GHz ETS-Lindgren 3117 00143292 2 years 1/14/2015
Horn Antenna, 18 — 40 GHz Com-Power AH-840 03075 2 years 8/27/2014
DMM / Temperature Meter Fluke 187 79690058 1 year 2/22/2014
Signal Generator, 100 kHz to 40 GHz Rohde & Schwarz SMB 100A 175352 2 years 5/14/2014
Compact Digital Barometer Control Company 4195 ID236 2 years 2/25/2015
Thermal Chamber Assoc. Testing Labs | SLHU-1-CRLC N/A Not Required | Not Required

4.2. Measurement & Equipment Setup

Test Dates:

Test Engineer:

Normal Site Temperature (15 - 35°C):
Relative Humidity (20 -75%RH):
Frequency Range:

Measurement Distance:

EMI Receiver IF Bandwidth:

EMI Receiver Avg Bandwidth:

Detector Function:

November 12, 2013

Cody Merry

22.0

33%

.009 MHz to 1 GHz

3 Meters

200 Hz — 9 kHz to 150 kHz

9 kHz — 150 kHz to 30 MHz
120 kHz - 30 MHz to 1 GHz
1MHz - Above 1 GHz

300 Hz — 9 kHz to 150 kHz

30 kHz — 150 kHz to 30 MHz
300 kHz -30 MHz to 1 GHz

3 MHz - Above 1 GHz
Peak, QP, Avg — 150 kHz to 30 MHz
Peak, QP -30 MHzto 1 GHz
Peak, Avg - Above 1 GHz
Unless otherwise specified.
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Test Number: 515-13 Issue Date: 12/13/2013

4. Measurements Parameters (continued)

4.3. Measurement Procedure
The test measurements contained in this report are based on the requirements
detailed in FCC Part 15.227, Subpart C - Intentional Radiators, notably Section
15.227, Operation within the band 26.96-27.28 MHz

The test methods used to generate the data is this test report are in accordance with
ANSI C63.10: American National Standard of Procedures for Compliance Testing of
Unlicensed Wireless Devices, Section 15.

5. Choice of Equipment for Test Suits

5.1. Choice of Model
This test report is based on the test samples supplied by the manufacturer and are
reported by the manufacturer to be equivalent to the production units.

5.2. Presentation
The test sample was tested complete with all required ancillary equipment. Refer to
Section 3 of this report for the product equipment configuration.

5.3. Choice of Operating Frequencies
The transmitter in the unit under test utilizes a single operating frequency at
approximately 27.145 MHz
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6. Measurement Summary

FCC RSS Test
Test Requirement Part 15 Report Result Comment
Reference 3
Reference Section
RSS-GEN
Antenna Requirement 15.203 Section 7.1 Compliant
7.1.2
Operation within the Band
26.96 MHz — 27.28 MHz 15.227 52?2;12,01\2 6 7.2 Compliant
(Field Strength) '
Spurious Radiated Emissions 15.209 7.4 Compliant
Power Line Conducted RSS'GEN Not DUT runs on 2 AA
o 15.207 Section 7.5 : .
Emissions 704 Required |Batteries
Occupied Bandwidth/ Lower 15.215(c) .
and Upper Band Edges C63.10 N/A 7.6 Compliant
RSS-GEN
99% Power Bandwidth N/A Section 6.7 Compliant
4.6.1

7. Measurement Data
7.1. Antenna Requirement (Section 15.203, RSS-GEN 7.1.2)

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 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.

Result: Compliant.

Status: The unit under test employs an antenna specifically designed fot the
device under test.
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7. Measurement Data
7.2. Operation within the Band 26.96-27.28 MHz (Field Strength)

Requirement: The field strength of any emissions within the band 26.96 MHz —
27.28 MHz shall not exceed 10,000 microvolts/meter (80 dBuV/m) at
3.0 meters. This emission limit is based on measurement
instrumentation employing an average detector. The provisions in
815.35 for limiting peak emissions apply.

Result: The unit under test complies with the requirements detailed in FCC
Part 15.227.
Meas. Corr.
Freg. Dist. Field F‘,'::;grl Egglsef Field Limit Margin
Strength Strength
MHz | Meters dBpVv dB dB dBuV/m | dBuV/m (dB)
27.15 3 41.46 34.06 0.77 76.29 80.00 -3.71

! Correction factors are included in the measurement analyzer and are provided here
for informational purposes.

7.2.1. Measurement Plot

Spectrum @1 2
Ref Level 85.00 dBpy & RBW (CISPR) 9 kHz
e ALt 30de SWT 11.2s & VBW 30 kHz Mode Sweep Input 2 DC
LNA TDF
|G15-13 Reactive Technologies SuperCar Remote Control Perpendicular @ 1Pk View@3CA View
Mi[1] 82.85 dBpv|
90 dBpV 27.1450739 MHz
mz2[a] 76.29 dBpY
65-dBiv—185.000 dBy— . . i _27.1478320 MHz

a0 dep\

75 dBpv

50 dBpv-

45 dBp\

CF 27.1451539 MHz 5001 pts Span 100.0 kHz
-
Measuring...  [EUANRENAD 105040253
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7. Measurement Data (continued)
7.4. Transmitter Spurious Radiated Emissions (15.225 (d), 15.209)

Requirement: The emissions from an intentional radiator shall not exceed the field
strength levels specified in the following table (Reference FCC 15.209):

Frequency Range Distance Limit

(MHz) (Meters) (dBuVv/m)*
0.009 to 0.490 3 128.5 to 93.8
0.490 to 1.705 3 73.810 63.0

1.705 to 30 3 69.5

30 to 88 3 40.0

88 to 216 3 435

216 to 960 3 46.0

>960 3 54.0

" Measurements in the 9 to 90 kHz, 110 to 490 kHz and above 1000 MHz ranges
employ an average detector. Otherwise a quasi-peak detector is used.

2 Extrapolation below 30 MHz is calculated at 40 dB/decade.

Procedure:  Test measurements were made in accordance with ANSI C63.4-2008,
Standard Methods of Measurement of Radio Noise Emissions from
Low-Voltage Electrical and Electronics Equipment in the Range of 9
kHz to 40 GHz.

Test Notes:  First, the intentional radiators were disabled and a scan of the unit
under test was performed. The intentional radiators were then enabled
and a second scan was performed. The two scans were compared to
determine the contribution of the intentional radiators to the overall
emissions profile.

Results: The transmitter installed in the unit under test meet the FCC Part
15.209 emissions requirements.
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7. Measurement Data (continued)

7.4. Transmitter Spurious Radiated Emissions (15.209) (continued)
7.4.1. Transmitter Spurious Radiated Emissions — 9 kHz to 150 kHz
7.4.1.1. Antenna is Parallel to the UUT

Receiver

o
v

RBW (CISPR} 200 Hz MT
Input 2 DC & Att 10 dé_ Preamp

100 ms

1002 Chamber Antenna Cable 210 EMCO LOOH
OFF Step TD Scan

Scan @ 1Pk View

10 HHanit Check PASS
|l.ir|r: FCC Part 15.209 Below 30 MHz PASS

Mi[1]
0.000 s

108.51 dBpv|
26.050 kHz

130 dBv

FCC Part 15.209 Below 30 MHz

uug\ai = S

110]dBpn -

100{dByy e =

90 gBuY

u A
P

il L\n_
60 dByv T MW
50 gByv

TF

Start 9.0 kHz Stop 150.0 kHz
hil T
L JL | i m L 151104

7.4.1.2. Antenna is Perpendicular to the UUT

Receiver o

RBW (CISPR) 200 Hz MT
Input 2 DC & Att 10 dé_ Preamp
Scan @ 1Pk Max
10 HHanit Check PASS
|l.ir|r: FCC Part 15.209 Below 30 MHz PASS
130 dBpv

FCC Part 15.209 Below 30 MHz

120)dB LV = =
K\_. M1 e —t

110{dBLW —
'M“L/\I—"N.A_\_‘\ M £ o ———
)
100(dBV w"w'\"'w Vn\r\
vﬂn“

o
I RN
i ML |
”""Ww

Start 9.0 kHz Stop 150.0 kHz
m |
L J1 | Measuring... Eiiiiii. o E‘Lﬂ”lmu

100 ms
OFF Step TD Scan

1002 Chamber Antenna Cable 210 EMCO LOOH

mi[1]
0.000 s

108.56 dBpY|
25.650 kHz

90 gBuY

a0 geuv

S0 gBpY
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Test Number: 515-13 Issue Date: 12/13/2013

7. Measurement Data (continued)
7.4. Transmitter Spurious Radiated Emissions (15.209) (continued)
7.4.2. Transmitter Spurious Radiated Emissions — 150 kHz to 30 MHz (continued)
Note: Emission denoted by marker M1 is the intentional radiator.
7.4.2.1. Antenna is Parallel to the UUT

Receiver o
RBW (CISPR) 9 kHz MT 100 ms 1002 Chamber Antenna Cable 210 EMCO LOOP

Input 2 DC & Att 10 dé_Preamp  OFF Step TD Scan

Scan @ 1Pk Max
Limit Check 1 MHEASS mi[1] 62.70 dBpV|
Line FCC Part 15.209 Below 30 MH} PASS 0.000 s 27.145500 MHz

110 dBpv

FiC Part 15.209 Below 30 MHz

LUL QB

90 dBy

a0 depv

60 dByv S : T
ol
50 dByv i S W :
okt ol

40 dBpv
30 depy
e
Start 150.0 kHz Stop 30.0 MHz
- - _W
L JL JT o esslnmg Sy L 15:17:56

7.4.2.2. Antenna is Perpendicular to the UUT

Receiver o
RBW (CISPR} 9 kHz MT 100 ms 1002 Chamber Antenna Cable 210 EMCO LODP
Input 2 DC & Att 10 dB Preamp OFF Etep TD Scan
Scan @ 1Pk Max
Limit Check 1 MHEAIL mi[1] 82.84 dBpv|
Line FCC Part 15.209 Below 30 MH} FAIL 0.000 s 27.145500 MHz
110 dBpV
FCC Part 15.21
LUL QB

90 dBy

a0 depv

BOeL o M

50 dBpv o

40 dBpv
30 dBpy
TF
Start 150.0 kHz Stop 30.0 MHz
m |
L J1 | Measuring... SR ) gy
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7. Measurement Data (continued)
7.4. Spurious Radiated Emissions (15.209) (continued)
7.4.3. Spurious Radiated Emissions — 30 MHz to 1 GHz
7.4.3.1. Antenna is Horizontal

Receiver o

RBW (CISPR) 120 kHz MT 100 ms 1002 Chamber Antenna Cable 006 ANT CHASE

Input 1 AC _Att 0d8 Preamp  ON_ Step TD Scan
Scan @1Pk Max

Limit Check 100 MHF ASS mi[1] 19.49 dBpV /m)|

Ling FCC1SBE i PASS ! p.ooos 352890000 MHz
55 dBpvfm — : *
50 dBuv/m + + T IV
45 dBuv/m f

[
ARy : |
FCC15BF .
35 dBpvm
30 dByv/m
25 dBV/T — ; .
: i M“M
20 dBuv/m T
15 dByvV/m j"‘\.’.i.
n’ﬂ.@'t’” WMVA. | ) l W
o M %M
TF

Start 30.0 MHz Stop 1.0 GHz
m |
L J1 | Measuring... Eiiiiii. o is‘sﬂnianu

7.4.3.2. Antenna is Vertical

Receiver o
RBW (CISPR) 120 kHz MT 100 ms 1002 Chamber &nterna Cable 006 ANT CHASE]

Input 1 AC  Att 0 dé_ Preamp ON_ Step TD Scan
Scan @ 1Pk Max

Limit Check 100 MHF ASS mi[1] 31.73 depV/m|

Line FCC 158 ] PASS ! 0.000 s 352.890000 MHz

Bv/m e : :
50 dBum + + * |7
45 dBpv/m f

|
an i asi : |
FCC15BF I
35 dBpv/m S
30 dByv/m
25 dB YV —t : WMM
20 dByV/m l | ¥
: v
15 dBpv/m ‘N‘i_r.lf‘h&"
0 dByfm e M‘,N :
5 dBpvf MM
TF
Start 30.0 MHz Stop 1.0 GHz
m ! w
L J1 | Measuring... o ciopmgesy
1

Page 11 of 15

Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH 03873
(603) 887 3903 Fax 887 6445
http://www.cw-inc.com



ompliance &
orldwide [EcoReDiTED)

Test Number: 515-13 Issue Date: 12/13/2013

7. Measurement Data (continued)
7.4. Spurious Radiated Emissions (15.209) (continued)
7.4.4. Harmonic Emissions

Test Note: The emissions in the table below represent the worst case polarity,
elevation and azimuth.

Frequency Pk Amp QP Amp QP Limit | Margin | Ant Pol | Ant Ht | Table Result

(MHz) (dBuVv/m) | (dBuV/m) | (dBuV/m) (dB) (H/V) (cm) (Deg)

54.28 25.38 21.60 40.0 -18.40 H 353 180 Compliant
81.42 27.53 24.05 40.0 -15.95 Y, 100 348 Compliant
108.56 3351 30.36 435 -13.14 Y, 102 354 Compliant
135.70 31.71 30.32 435 -13.18 Y, 100 348 Compliant
162.84 35.86 33.88 435 -9.62 \% 100 194 Compliant
189.98 27.31 25.36 435 -18.14 Y, 100 302 Compliant
217.12 27.24 22.93 46.0 -23.07 \ 100 238 Compliant
244.26 27.90 23.81 46.0 -22.19 \ 100 354 Compliant
271.45 29.04 24.92 46.0 -21.08 \ 100 304 Compliant
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7. Measurement Data (continued)
7.6. Occupied Bandwidth (Section 15.215 (c) and ANSI C63.10, Section 6.9)

Requirement: Intentional radiators operating under the alternative provisions to the
general emission limits, as contained in Sections 15.217 through 15.255
and in Subpart E of this part, must be designed to ensure that the 20 dB
bandwidth of the emission is contained within the frequency band
designated in the rule.

Frequency Band: Fyn 26.96 MHz
Fuax = 27.28 MHz

Requirement: The DUT remains within the required frequency band.

20 dB Lower &
Upper Band
Frequency
Edge Result
Measured
(FMIN & I:Maxz
MHz MHz
Flo 27.1436 26.96 Compliant (FLo > Finy
= 27.1465 27.28 Compliant (Fi < Fumax
7.6.1. Plot of 20 dB Bandwidth
[
(SRS svecrm ®) ]
Ref Level 42.00 dipy & RBW 200 Hz
o At 10dB @ SWT 0.5ms @ VBW 1kHz Mode Auto FFT  Input 2 DC
LNA TDF
|515-15 20 d& Bandwidth 1Pk View
40 dByv I Da[1] 0.11 dp|
| ol 2.85000 kHz|
|35 dBUV—F 0 a3 860 o Ly M1[1] 33.89 dBpv|
e o i 27.14509000 MHz|
30 dpv - i
)
25 dBpv Y { '.l
| \ SV YA | \
20 dBy = - \H' ¥
" | W { -~ Vi
15 dBv - Lt - = -
N\ f 1'-‘ f\.\,sl V) i N\
17 dbuy 7 f T N ik
a8 Lo o A (VA h I\ A [
T TV A =P P )
1 dyiv — g |
WV s
-5 dByv X
CF 27.14509 MHz 1000 pts Span 10.0 kHz
Marker
Type | Ref | Tre | X-value | ¥-walue |  Function | Function Result |
FOX | | 27.14500 MH2 33.80 dBpv |
M1 1 27.14509 MHz 33.89 dBpv |
D1l mi| 1 5.0 Hz 0.00 dB |
pz| M1 1 -1.435 kHz -20.13 dB
o3| opz| 1 2.85 kHz 0.11 dB
- e
Measuring...  [QUANRENAD S9Eacce
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Test Number: 515-13 Issue Date: 12/13/2013

7. Measurement Data (continued)
7.7.99% Power Bandwidth (RSS-GEN Section 4.6.1)

Requirement: When an occupied bandwidth value is not specified in the applicable
RSS, the transmitted signal bandwidth to be reported is to be its 99%
emission bandwidth, as calculated or measured.
The resolution bandwidth shall be set to as close to 1% of the selected
span as is possible without being below 1%. The video bandwidth shall
be set to 3 times the resolution bandwidth.

Procedure:  This test was performed utilizing the automated 99% bandwidth function
of the spectrum analyzer.

99%
Frequency Power
Bandwidth
(MHz) (kHz)
13.56 9.15
I Spectrum @1 [u_:y?
Ref Level 42.00 dipy & RBW 100 Hz
o Att 10 dB @ SWT 19 ms @ VBW 300 Hz Mode Auto FFT  Input 2 DC
LNA TDF
|515-13 99% Power Bandwidth @1Pk view
mi[1] 33.99 dBpV|
40 dByV 27.14508500 .\1:2
. Occ Bw 9150000000 kHz
35 dBy =L
30 dByv |[ I
25 diys rl.l ! l. IJ
)
A
20 dBv ' Ir'(] EE l['"1 i
'?| || \ ) I'\)'I | { f
15 dByy |[I| ] 7 - T ||
\ f | L | [ A ( |
|! ! |1| V] VL | il
107 g N T || T I I
} (1 Y VAl Ao \
51151[-"" _||I ;‘-3". l! - |' l.n |',.’i L !I 1 l ,lnl m -YJ:|
] MJ';". ] NN r\lz
ol J'! )50 2 0 % Lty ;’I | I/
Jlr‘ '[\’I. ||| = ,ll Wl I\I'I I\ A b'-, !._l v ] \ III |l
L oI \ L o UV
CF 27.14509 MHz 1000 pts _ Span 10.0 kHz
:‘: ‘ Measuring... QEORRRRLD S i
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8. Test Site Description

Compliance Worldwide is located at 357 Main Street in Sandown, New Hampshire. The
test sites at Compliance Worldwide are used for conducted and radiated emissions testing in
accordance with Federal Communications Commission (FCC), Industry Canada, and Voluntary
Control Council Interference (VCCI) standards. A description of the test sites is on file with the
FCC (registration number 96392), Industry Canada (file number IC 3023A-1).

The radiated emissions test site is a 3 and 10 meter enclosed open area test site
(OATS). Personnel, support equipment and test equipment are located in the basement
beneath the OATS ground plane.

The conducted emissions site is part of a 16' x 20' x 12' ferrite tile chamber and uses one
of the walls for the vertical ground plane required by EN 55022.

Both sites are designed to test products or systems 1.5 meters W x 1.5 meters L x 2.0
meters H, floor standing or table top.

Page 15 of 15

Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH 03873
(603) 887 3903 Fax 887 6445
http://www.cw-inc.com



