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 2.8  Antenna Conducted Spurious Emission in the Frequency Range 30 - 10000 MHz
(FCC Section 15.247(c))

Antenna conducted spurious emissions in the frequency range 30 – 10000 MHz are
normally measured with a spectrum analyzer by connecting the spectrum analyzer directly
via a short cable to the antenna output terminals or across the antenna leads on the PCB
as specified by the manufacturer.  Since the EUT has an integrated non-removable
antenna, this test has been deemed unnecessary.
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2.9  Peak Radiated Spurious Emission in the Frequency Range 30 -10000 MHz (FCC
Section 15.247(c))

A preliminary scan was performed on the EUT to determine frequencies that were caused
by the transmitter portion of the product.  Significant emissions that fell within restricted
bands were then measured on an OAT’s site.  Radiated measurements below 1 GHz were
tested with a RBW = 120 kHz.  Radiated measurements above 1 GHz were measured
using a RBW = VBW = 1 MHz.  The results of peak radiated spurious emissions falling
within restricted bands are given in Table 4a (low), Table 4b, (mid), Table 4c (high) and
Figure 5a-5c (low), Figure 5e-5f (mid) and Figure 5g-5k (high).
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Figure 5a
Peak Radiated Spurious Emission 15.247(c) Low
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Figure 5b
Peak Radiated Spurious Emission 15.247(c) Low
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Figure 5c
Peak Radiated Spurious Emission 15.247(c) Low
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Figure 5d
Peak Radiated Spurious Emission 15.247(c) Mid
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Figure 5e
Peak Radiated Spurious Emission 15.247(c) Mid
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Figure 5f
Peak Radiated Spurious Emission 15.247(c) Mid
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Figure 5g
Peak Radiated Spurious Emission 15.247(c) High
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Figure 5h
Peak Radiated Spurious Emission 15.247(c) High
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Figure 5i
Peak Radiated Spurious Emission 15.247(c) High
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Figure 5j
Peak Radiated Spurious Emission 15.247(c) High
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Figure 5k
Peak Radiated Spurious Emission 15.247(c) High
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Test Date: February 1 & 22, 2000
UST Project: 99-774               
Customer: Axlon Electronics Corp.
Model: PLD-01

TABLE 4a  PEAK RADIATED SPURIOUS EMISSIONS (Low)

Freq.
(GHz)

Test Data*
(dBm)
@3m

Amp.
Gain
(dB)

Antenna
Factor
(dB)

Cable
Loss
(dB)

Results
(uV/m)
@3m

FCC
Limits
(uV/m)
@3m

0.073 -82.0 - 9.7 1.6 67.4 100

2.714 -44.4 34.9 31.2 4.2 1435.9 5000

3.620 -44.8 34.6 33.9 5.2 2156.8 5000

4.523 -54.5 34.2 34.0 7.1 925.1 5000

*  = Data adjusted by + 1 dB for high pass filter

SAMPLE CALCULATION:
RESULTS (uV/m @ 3m) = Antilog ((-44.4 – 34.9 + 31.2 + 4.2  + 107)/20) = 1435.9
CONVERSION FROM dBm TO dBuV = 107 dB

Test Results
Reviewed By                              
Signature:                                         Name:    Tim R. Johnson               



FCC ID:  NYM-PLD-01

Test Date: February 1 & 22, 2000
UST Project: 99-774               
Customer: Axlon Electronics Corp.
Model: PLD-01

TABLE 4b  PEAK RADIATED SPURIOUS EMISSIONS (Mid)

Freq.
(GHz)

Test Data*
(dBm)
@3m

Amp.
Gain
(dB)

Antenna
Factor
(dB)

Cable
Loss
(dB)

Results
(uV/m)
@3m

FCC
Limits
(uV/m)
@3m

0.073 -82.0 - 9.7 1.6 67.4 100

2.743 -55.6 34.9 31.3 4.2 398.5 5000

3.657 -55.3 34.6 34.0 5.3 657.2 5000

4.567 -64.6 34.2 34.1 7.2 297.2 5000

*  = Data adjusted by + 1 dB for high pass filter

SAMPLE CALCULATION:
RESULTS (uV/m @ 3m) = Antilog ((-55.6 - 34.9 + 31.3 + 4.2  + 107)/20) = 398.5
CONVERSION FROM dBm TO dBuV = 107 dB

Test Results
Reviewed By                              
Signature:                                         Name:    Tim R. Johnson               
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Test Date: February 1 & 22, 2000
UST Project: 99-774               
Customer: Axlon Electronics Corp.
Model: PLD-01

TABLE 4c  PEAK RADIATED SPURIOUS EMISSIONS (High)

Freq.
(GHz)

Test Data*
(dBm)
@3m

Amp.
Gain
(dB)

Antenna
Factor
(dB)

Cable
Loss
(dB)

Results
(uV/m)
@3m

FCC
Limits
(uV/m)
@3m

0.278 -82.0 - 13.7 3.8 133.1 200

2.772 -38.1 34.9 31.3 4.2 3011.5 5000

3.696 -49.0 34.6 34.1 5.3 1386.9 5000

4.607 -52.9 34.2 34.2 7.3 1171.9 5000

5.528 -53.6 34.0 36.0 7.8 1432.6 5000

6.460 -52.8 33.9 36.3 7.5 1614.7 5000

*  = Data adjusted by + 1 dB for high pass filter

SAMPLE CALCULATION:
RESULTS (uV/m @ 3m) = Antilog ((-38.1.0 - 34.9 + 31.3 + 4.2  + 107)/20) = 3011.5
CONVERSION FROM dBm TO dBuV = 107 dB

Test Results
Reviewed By                              
Signature:                                         Name:    Tim R. Johnson               
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2.10  Average Spurious Emission in the Frequency Range 30 - 10000 MHz (FCC
Section 15.247(c))

The results of average radiated spurious emissions falling within restricted bands are given
in Table 5a (low), Table 5b, (mid), Table 5c (high) and Figure 6.

Since the EUT was not capable of continuous mode of transmit, average measurements
were not possible.  Therefore only duty cycle corrections were applied to the peak
measurements.  Duty cycle corrections were based upon the following information as
supplied by Axlon Electronics Corp.

Worse Case duty cycle per 100 msec = 12ms/100 ms = 12%

Duty Cycle Correction = 20 log (0.12) = -18.4 dB
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Figure 6
Average Radiated Spurious Emission 15.247(c)

Since the EUT was not capable of continuous mode of transmit, average
measurements were not possible.  Therefore only duty cycle corrections were
applied to the peak measurements.
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Test Date: February 1 & 22, 2000
UST Project: 99-774               
Customer: Axlon Electronics Corp.
Model: PLD-01

TABLE 5a AVERAGE RADIATED SPURIOUS EMISSIONS (Low)

Freq.
(GHz)

Test Data*
(dBm)
@3m

Amp.
Gain
(dB)

Antenna
Factor
(dB)

Cable
Loss
(dB)

Results
(uV/m)
@3m

FCC
Limits
(uV/m)
@3m

0.073 -82.0 - 9.7 1.6 67.4 100

2.714 -62.8 34.9 31.2 4.2 172.6 500

3.620 -63.2 34.6 33.9 5.2 259.3 500

4.523 -72.9 34.2 34.0 7.1 111.2 500

*  = Data adjusted by + 1dB for high pass filter and 18.4 dB for duty cycle.

SAMPLE CALCULATION:

RESULTS (uV/m @ 3m) =
Antilog ((-62.8 – 34.9 + 31.3 + 4.2  + 107)/20) = 172.6
CONVERSION FROM dBm TO dBuV = 107 dB

Test Results
Reviewed By                             
Signature:                                         Name:    Tim R. Johnson               
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Test Date: February 1 & 22, 2000
Project: 99-774               
Customer: Axlon Electronics Corp.
Model: PLD-01

TABLE 5b AVERAGE RADIATED SPURIOUS EMISSIONS (Mid)

Freq.
(GHz)

Test Data*
(dBm)
@3m

Amp.
Gain
(dB)

Antenna
Factor
(dB)

Cable
Loss
(dB)

Results
(uV/m)
@3m

FCC
Limits
(uV/m)
@3m

0.073 -82.0 - 9.7 1.6 67.4 100

2.743 -74.0 34.9 31.3 4.2 47.9 500

3.657 -73.7 34.6 34.0 5.3 79.0 500

4.567 -83.0 34.2 34.1 7.2 35.7 500

*  = Data adjusted by + 1dB for high pass filter and 18.4 dB for duty cycle.

SAMPLE CALCULATION:

RESULTS (uV/m @ 3m) =
Antilog ((-74.0 - 34.9 + 31.3 + 4.2  + 107)/20) = 47.9
CONVERSION FROM dBm TO dBuV = 107 dB

Test Results
Reviewed By                              
Signature:                                         Name:    Tim R. Johnson               
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Test Date: February 1 & 22, 2000
UST Project: 99-774               
Customer: Axlon Electronics Corp.
Model: PLD-01

TABLE 5c AVERAGE RADIATED SPURIOUS EMISSIONS (High)

Freq.
(GHz)

Test Data*
(dBm)
@3m

Amp.
Gain
(dB)

Antenna
Factor
(dB)

Cable
Loss
(dB)

Results
(uV/m)
@3m

FCC
Limits
(uV/m)
@3m

0.278 -82.0 - 13.7 3.8 133.1 200

2.772 -56.5 34.9 31.3 4.2 362.1 500

3.696 -67.4 34.6 34.1 5.3 166.7 500

4.607 -71.3 34.2 34.2 7.3 140.9 500

5.528 -72.0 34.0 36.0 7.8 172.2 500

6.460 -71.2 33.9 36.3 7.5 194.1 500

*  = Data adjusted by + 1dB for high pass filter and 18.4 dB for duty cycle.

SAMPLE CALCULATION:

RESULTS (uV/m @ 3m) =
Antilog ((-56.5 – 34.9 + 31.3 + 4.2  + 107)/20) = 362.1
CONVERSION FROM dBm TO dBuV = 107 dB

Test Results
Reviewed By                              
Signature:                                         Name:    Tim R. Johnson               
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2.11  Minimum 6 dB Bandwidth per FCC Section 15.247(a)(2)

The minimum requirement is given in Figure 7a through 7c. If the EUT incorporates
different spreading codes or data rates these were each investigated and the one which
produced the smallest 6 dB bandwidth was selected for test.  Since the EUT contained
a non-detachable antenna, an antenna was placed near the EUT in order to couple the
emission to a spectrum analyzer.
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Figure 7a.
 6 dB Bandwidth per FCC Section 15.247(a)(2) (Low)
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Figure 7b.
 6 dB Bandwidth per FCC Section 15.247(a)(2) (Mid)
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Figure 7c.
6 dB Bandwidth per FCC Section 15.247(a)(2) (High)



FCC ID:  NYM-PLD-01

2.12  Power Spectral Density FCC Section 15.247(b) and 15.247(d)

The transmitter power spectral density averaged over any 1 second interval is given in
Table 6 and Figure 8a through Figure 8c. If the EUT incorporates different spreading
codes or data rates these were each investigated and the one which produced the
smallest 6 dB bandwidth was selected for test.

Since the EUT incorporated an integrated antenna, this measurement was made on a
OAT’s by tuning a spectrum analyzer to the highest point of the maximized fundamental
emission and zooming in on this portion of the emission utilizing the following spectrum
analyzer settings:  RBW = 3 kHz, VBW > RBW, span = 300 kHz, sweep = 100 seconds.
The maximized point obtained by this method was then used to calculate the power
spectral density as shown in Table 6.
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TABLE 6
POWER SPECTRAL DENSITY

Test Date: December 21, 1999
UST Project: 99-774               
Customer: Axlon Electronics Corp.
Model: PLD-01

 
Frequency

  (MHz)

Receiver
 Reading
  (dBm)
@3m

Correction
 Factor
  (dB)

 Corrected
  Reading

  (V/m)
@3m

 Measured
Power
(Watt)

FCC 
Limit

  (Watt)

905.728 -48.6 30.7 0.028510 <0.001 0.0063

913.920 -43.5 30.8 0.051880 <0.001 0.0063

924.160 -51.9 31.0 0.020184 <0.001 0.0063

NOTE:  Limit = Antilog(+8dBm/10) * 10-3  = 0.0063 Watts

Transmitters peak power calculated using: 

P (W) = (E*d)2

                30*G

where d = 3 meters, E = corrected measured field strength in V/m, and G = numeric gain
of transmitting antenna (1.0 for 0 dBi).

 
Test Results
Reviewed By                              
Signature:                                         Name:    Tim R. Johnson               
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Figure 8a
Power Spectral Density 15.247(b) and 15.247(d) Low   
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Figure 8b
Power Spectral Density 15.247(b) and 15.247(d) Mid      
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Figure 8c
Power Spectral Density 15.247(b) and 15.247(d) High      
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2.13  Processing Gain

Data regarding processing gain has been provided on the following page from Axlon
Electronics Corp.
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2.14  Power Line Conducted Emissions for Transmitter FCC Section 15.207

The conducted voltage measurements have been carried out in accordance with FCC
Section 15.207, with a spectrum analyzer connected to a LISN and the EUT placed into
a continuous mode of transmit. The results are given in Table 8. 
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TABLE 7. CONDUCTED EMISSIONS DATA - TRANSMITTER
CLASS B 

 
Test Date: March 7, 2000
UST Project: 99-774
Customer:    Axlon Electronics Corp.
Product:     PLD-01

Frequency
(MHz)

Test Data
(dBm)

 Phase    Neutral
RESULTS (uV)

Phase     Neutral

FCC Limits
(uV)

0.45 -71.4 -75.7 60.3 36.7 250

6.0 -87.7 -88.1 9.2 8.8 250

11.8 -85.4 -85.7 12.0 11.6 250

16.3 -86.0 -85.7 11.2 11.6 250

19.1 -87.6 -86.4 9.3 10.7 250

21.8 -84.5 -87.4 13.3 9.5 250

24.6 -83.7 -83.9 14.6 14.2 250

SAMPLE CALCULATIONS:

RESULTS uV = ANTILOG ((-68.0 + 107)/20) = 89.1 
CONVERSION FROM dBm TO dBuV = 107 dB

Test Results
Reviewed By
Signature:                                     Name:        Tim R. Johnson                
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2.15  Radiated Emissions (47 CFR 15.109a)

Radiated emissions were evaluated from 30 to 5000 MHz.  Measurements were made with
the analyzer's bandwidth set to 120 kHz measurements made less than 1 GHz and 1 MHz
are shown in Table 8a. Measurements made over 1 GHz results are shown in Table 8b.
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TABLE 8a. RADIATED EMISSIONS DATA

CLASS B 

Test Date: March 9, 2000
UST Project: 99-774
Customer:    Axlon Electronics Corp.
Product:     PLD-01

Measurements 30-1000 MHz

  Frequency
  (MHz)

Receiver
 Reading
  (dBm)
@3m

Correction
 Factor
  (dB)

 Corrected
  Reading
  (uV/m)

@3m

FCC  Limit
  (uV/m)

@3m

73.0 -85.0* 11.6 47.6 100.0

84.7 -88.0* 11.7 34.5 100.0

169.3 -85.6* 15.4 69.1 150.0

251.0 -84.2* 16.2 88.6 200.0

262.0 -82.4* 16.7 116.5 200.0

268.0 -83.5* 17.0 106.4 200.0

279.0 -83.2* 17.5 116.3 200.0

*= Quasi Peak
  
                 
SAMPLE CALCULATIONS:

RESULTS uV/m @ 3m =  Antilog ((-85.0 + 11.6 + 107)/20) = 47.6
CONVERSION FROM dBm TO dBuV = 107 dB

Test Results
Reviewed By
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Signature:                                        Name:     Tim R. Johnson                      
       TABLE 8b RADIATED EMISSIONS

CLASS B

Test Date: March 9, 2000
UST Project: 99-774
Customer: Axlon Electronics Corp.
Model: PLD-01

  Measurements  >1GHz

FREQ.
(GHz)

TEST DATA
(dBm)
@ 3m

AMP
GAIN
(dB)

ANT.
FACTOR

(dB)

CABLE
LOSS
(dB)

RESULTS
(uV/m)
@ 3m

FCC
LIMITS
(uV/m)
@ 3m

No emissions seen within 10 dB of the limit

SAMPLE CALCULATIONS:
Results uV/m  @3m  =  Antilog ((-57.8  - 35.7 + 25.8 + 2.5 + 107)/20 = 122.3
Conversion from dB to dBuV = 107 dB

Test Results
Reviewed By
Signature:                                           Name:  Tim R. Johnson              
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2.16  Power Line Conducted Emissions for Digital Device FCC Section 15.107

The conducted voltage measurements have been carried out in accordance with FCC
Section 15.107, with a spectrum analyzer connected to a LISN and the EUT placed into
a continuous mode of transmit. The results are given in Table 9. 
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TABLE 9. CONDUCTED EMISSIONS DATA – DIGITAL DEVICE
CLASS B 

 
Test Date: March 7, 2000
UST Project: 99-774
Customer:    Axlon Electronics Corp.
Product:     PLD-01

NOTE:  No Difference between TX and RX

Frequency
(MHz)

Test Data
(dBm)

 Phase    Neutral
RESULTS (uV)

Phase     Neutral

FCC Limits
(uV)

0.45 -71.4 -75.7 60.3 36.7 250

6.0 -87.7 -88.1 9.2 8.8 250

11.8 -85.4 -85.7 12.0 11.6 250

16.3 -86.0 -85.7 11.2 11.6 250

19.1 -87.6 -86.4 9.3 10.7 250

21.8 -84.5 -87.4 13.3 9.5 250

24.6 -83.7 -83.9 14.6 14.2 250

SAMPLE CALCULATIONS:

RESULTS uV = ANTILOG ((-68.0 + 107)/20) = 89.1 
CONVERSION FROM dBm TO dBuV = 107 dB

Test Results
Reviewed By
Signature:                                     Name:        Tim R. Johnson                
            


