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1)  Description of Test: 
The testing was performed at EMC Testing Inc, which is registered with the FCC #99460. The test was 
performed on 8/15/01 according to FCC part 15.209.  The device under test (DUT) was positioned on a 
nonmetallic table. The active loop antenna was placed at a distance of  3 meters from the DUT.  The 
emissions were measured from 9KHz to 30MHz, at 16 turntable positions, equally spaced 22.5° apart.  
The emission software was programmed to store the data taken at all turntable positions and present 
one graph representing the maximum data taken at each frequency.  Test data was acquired with the 
antenna both perpendicular to and parallel to the test table.  The preliminary scan was recorded in the 
Peak Detector function in order to save time.  Any data points at or above the limit line were re-
evaluated using the quasi peak detector. 
 
2)  Derivation of Limit Line  
 
The limit lines as specified in Section 15.209 were employed. 
 
Section 15.209  Radiated emission limits, general requirements 
 
 

Frequency (MHz) Field Strength (uV/m) Meas. Distance (meters) 
0.009 – 0.490 2400/F(kHz) 300 
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 

 
 
 
Section 15.31 Measurement standards, subparagraph (f)(2) states that distances other than those listed 
in the preceding table may be used, and if used, an extrapolation factor of 40dB/decade may be used.   
 
In the frequency range of 9KHz – 490KHz, the limit is specified at 300m as 2400/F(KHz) uV/m. The 
limit was calculated for a distance of 300m, and then converted to dB.  Since the actual measurement 
distance was 3 meters or two decades less than in the table, 80 dB was added to the limit. 
 
In the frequency range of 490KHz – 1.705MHz, the limit is specified at 30m as 24000/F(KHz) uV/m. 
The limit was calculated for a distance of 30m, and then converted to dB.  Since the actual 
measurement distance was 3 meters or one decade less than in the table, 40 dB was added to the limit. 
 
In the frequency range of 1.705MHz –  30MHz, the limit is specified at 30m as 30uV/m. The limit was 
converted to dB.  Since the actual measurement distance was 3 meters or one decade less than in the 
table, 40 dB was added to the limit.  The following chart shows the limit line used in our testing. 
 



Caterpillar, Inc. Page 5 of 14                  EMC – Machine Security System (MSS) 

EMC Testing Inc Report V1.2 Appendix A - MSS.doc 
 08/20/01 

FCC Limits @ 3m - Intentional Radiator

10.00

30.00

50.00

70.00

90.00

110.00

130.00

150.00

0.0
09

0

0.0
13

2

0.0
19

3

0.0
28

2

0.0
41

4

0.0
60

5

0.0
88

6

0.1
29

8

0.1
90

0

0.2
78

2

0.4
07

3

0.4
94

9

0.7
24

6

1.0
60

8

1.5
53

2

2.0
63

1

3.0
20

5

4.4
22

3

6.4
74

7

9.4
79

7

13
.87

92

20
.32

05

29
.75

12

Frequency (MHz)

L
im

it
 (

d
B

u
V

/m
)

 
 
 
 



Caterpillar, Inc. Page 6 of 14                  EMC – Machine Security System (MSS) 

EMC Testing Inc Report V1.2 Appendix A - MSS.doc 
 08/20/01 

 
3) Test Procedure: 
Testing was performed at EMC Testing, Inc. which has their setup documented at the FCC (EMC 
Testing is registered with FCC #99460).  Testing was performed 8/15/01 per FCC part 15 
(measurement standards defined in Section 15.31), using an active loop antenna.   
 
4) Equipment Used 
 
The following list shows the equipment that was used for this testing and the calibration dates of the 
equipment. 
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5) Radiated Emission Tests and Results 
 
The following graphs show the low frequency emissions as recorded on 8/15/01 at EMC Testing Inc.  
From these graphs, it can be seen that no data was recorded that exceeded the limit line.   
 
The first graph is a baseline emissions scan of the semi anechoic chamber with no emissions in the 
chamber.  The attenuation is set to the same attenuation that was used during scans of the Machine 
Security System (MSS). 
 
The next two graphs show the actual emissions of the MSS in the continuous RF mode.  It can be seen 
from these graphs that the emissions from the MSS do not approach the limit line 
 
The following pictures are of the test set up that was used to test the MSS. 
 
 
6 Conclusion 
 
Therefore, the MSS was judged to have passed the FCC Low Frequency Radiated Emissions test. 
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Baseline measurement for Low Frequency (9 KHz to 30 MHz): 
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