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Test Result Summary

Clause Test Item Result
FCC 15.215 (c) Occupied Bandwidth NA
FCC 15.209 Spurious Radiated Emissions Pass
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List of Test and Measurement Instruments

SAMEER-Center for Electromagnetics, Chennai

List of Test and Measurements

Equipment Manufacturer Type S/IN Calibration

Due Date

EMI Receiver Rohde & Schwarz ESIB26 100070 24.04.2011
Loop Antenna ETS Lingdren 6507 1484 17.10.2010
Ultra Log Antenna Rohde & Schwarz HL562 100100 16.04.2012

Testing Facilities

1) SAMEER-Center for Electromagnetics
C.1.T.Campus, Taramani,
2nd Main Road, Chennai — 600113
India
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General Product Information
Product Function and Intended Use

RFID lock system used in Cars.

Ratings and System Details

Operating Frequency 125 kHz
Number of Channels One
Channel Size 12.50 kHz
Data rate 0.004 Mbps
Modulation Technique Ask
Number of Antennas One
Supply Voltage 12V DC

Test Conditions:
Voltage: 12 V DC Battery Supply

Environmental conditions
Temperature: +23°C
RH: 62%
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Operation Descriptions

The immobilizer system consists of:
- Immobilizer ECU (integrated with instrument cluster) with Coil/Antenna and illumination ring
- Transponder of Sokymat make.

As the transponder needs specified field strength, the antenna coil will be fixed axially with the key lock.
The Immobilizer Control Unit is integrated with instrument cluster. The Engine Control Module (ECM)
communicates with immobilizer over HS-CAN.

Procedure for Code Authentication:

e Immo wakes-up on Ignition transitioning to ON.

¢ Immo authenticates SC and TxP in the Key

e Immo and ECM start authentication
The communication between the instrument cluster and the transponder is conducted through a
proprietary algorithm. The authentication status is indicated through immobilizer telltale in the instrument
cluster.
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Test Set-up and Operation Mode

Principle of Configuration Selection

Emission: The test was performed under continuous transmit mode to obtain the maximum emissions.

Test Operation and Test Software
- NA

Special Accessories and Auxiliary Equipment
- NA
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Test Methodology

Radiated Emission Test

The radiated emission measurement was performed according to the procedures in ANSI C63.4-2003.
The equipment under test (EUT) was placed at the middle of the 80 cm high turntable, and the EUT is 3
meters far from the measuring antenna. The turntable was rotated 360° for obtaining the maximum
emission. The height of the measuring antennas was scanned between 1m and 4m, and the antenna
rotated to repeat the measurements for both the horizontal and vertical antenna polarizations. Repeat

the measurement steps until the maximum emissions were obtained. The measurement above 1000MHz

A TUVRheinland®

was performed by horn antenna. The measurement below 30MHz was performed by loop antenna.

The EUT was rotated around the X-, Y-, and Z-Axis and the results from worst case axis are recorded.

Semi-anechoic Chamber
< 3m S
| | | ‘ ‘ ‘ Pre-Amplifier Measuring Receiver /
EUT M | Spectrum Analyzer
Turntable
Ground Plane
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Test Results

Occupied Bandwidth Measurement

Measurement procedure

A TUVRheinland®

Section 15.215 (c)

The 99% occupied bandwidth was measured with the spectrum analyzer span set to fully display the

emission and approximately 20dB below the peak level. The RBW was to ~ 1% to 3% of the approximate

emission width. The trace was set to max hold with a peak detector active. The occupied bandwidth

measurement function of the analyzer was used for the 99% bandwidth

Measurement Result

Centre Frequency

Occupied Bandwidth

(kHz) (kHz)
125.0 02.26
Measurement Plot
® *REW 1 kHz Marker 1 [T1 ]
*VBW 3 kHz -23.11 dBm
Ref -5 dBm *Att 30 dB *SWT 100 ms 125.580000000 kHz
CBW 2260000000 kHz
[F-10 Temp 1] [TI OBW]
-37L71 dBm
| . 124460000000 kHz
m r Temp 2| [T1 OBW]
/J -37L66 dBm
| =0 126 0000000 kH
?/ \%2
--40
|- 50
" o \\u\
-90 MNUMAJ\M
F-100

Center 125.58 kH=z

1 kHz/

Span 10 kH=z

TDE

PA
PS

3DB
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Section 15.209

Pass

Spurious Radiated Emissions
Result

FCC Part 15 Section , 15.209

ANSI C63.4-2003

12V DC

125 kHz (Lowest internal oscillator frequency) — 1 GHz (Up to 10"
harmonic of the highest fundamental frequency)

3m

To comply as per limits stated below

Test Specification

Test Method

Supply Voltage

Measuring Frequency Range

Measuring Distance
Requirement

Test result:

Spurious emission results for frequency range 9 kHz to 30 MHz

Antenna Spurious Field Field Limit Marain
Polarization Emission Strength Strength (dBuVim ) ( dg)
(kHz) (dBpA/m) (dBpV/m)
11.80 16.89 68.39 126.16 -57.77
Parallel
125.80 28.97 80.47 105.61 -25.14
11.80 16.92 68.42 126.16 -57.74
Perpendicular
125.80 24.92 76.42 105.61 -29.19
Spurious emission results for frequency range 30 MHz to 1 GHz
Field I .
Antenna Frequency Strength Limit Margin _
Polarization (Quasi Peak) Verdict
(MHz) (dBuV/m) (dBuV/m) (dB)
128.28 25.77 43.50 -17.73 Pass
V
148.24 24.62 46.00 -21.38 Pass
64.00 22.68 40.00 -17.32 Pass
75.20 21.65 40.00 -18.35 Pass
H
125.32 25.66 43.50 -17.84 Pass
143.44 28.64 43.50 -14.86 Pass
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Limit for Radiated Emission of Section 15.209:

Frequency Field strength Field strength
(uV/m) (dBpV/m)
(MHz)
at 3m range
2400/F (kHz) 48.50 — 13.80
0.009 - 0.490 (300m range) (300m range)*
24000/F(kHz) 33.80 -23.00
0.490 -1.705 (30m range) (30m range)*
30-88 100 40.0
88-216 150 43.5
216-960 200 46.0
Above 960 500 54.0

Remark: * Distance Correction for Measurements below 30 MHz — Part 15.31

Radiated measurements were performed at a distance closer than 300 meters and 30m
as required, according to Part 15.209. Therefore a correction factor was applied to account for
propagation loss at the specified distance. The propagation loss was determined by using the
square of an inverse linear distance extrapolation factor (40dB/decade) according to 15.31. A
sample calculation of the distance correction factor is shown below for limits expressed at a
300m measurement distance and a 30m measurement distance.

Distance correction factor (300m Specified Test Distance) = 40*Log (Test Distance/300)
= 40*Log (3/300)
=-80dB

Distance correction factor (30m Specified Test Distance) = 40*Log (Test Distance/30)
= 40*Log (3/30)
=-40dB

The emission limits shown in the above table are based on measurements employing a CISPR
quasi-peak detector except for the frequency bands 9-90 kHz, 110—-490 kHz and above 1000
MHz. Radiated emission limits in these three bands are based on measurements employing an
average detector.
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Marker 1 [T1] Det MAa Trd ACTLOOCPM
Attt 10 dB AUTC 29.24 dBMNA/m ResBW 1 kH=z
INPUT 2 125.80000000 kH=z Meas T 20 ms Unit dBNA/m
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9 kHz to 30 MHz

Parallel Polarization

Marker 1 [T1] Det MA Trd ACTLOOPM
Att 10 dB AUTO 25.12 dBNA/m ResBW 1 kH=z
INPUT 2 125 .80000000 kH=zZ Meas T 20 ms Unit dBNA /m
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9 kHz to 30 MHz

Perpendicular Polarization
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Marker 1 [T1 Det MA Trd 3MFAC
Att 10 dB AUTO 30.7 dBNV/n ResBW 120 kHz
Preamp INPUT 2 143 .44000000 MHZ Meas T 20 ms Unit dBNV /m
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30 MHz to 1 GHz

Horizontal Polarization

Marker 1 [T1] Det MA Trd 3MFAC
Att 10 dB AUTO z ResBW 120 kHz
Preamp INPUT 2 125.°2 Meas T 20 ms Unit dBNV/m
70
100 MH=z 1 GH=z
&0
50
aol-= 5 M|
EUW\‘L M\,M
.—J‘JTWMWM
o M|
10
s}
-10
30 MH=z 1 GHz

30 MHz to 1 GHz

Vertical Polarization
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