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2 Equipment Under Test 

2.1 EUT Identification & Description   

The Frederick Energy Products LLC Magnetic Field XL Generator with Collision Avoidance is a 
vehicle mounted that operates in conjunction with the Frederick Energy products PAD and other 
generator units.  The Magnetic Field XL Generator with Collision Avoidance produces a 73 kHz 
proximity field (certified under a separate report). When a user wearing a PAD unit enters this 
field it causes the PAD unit to visually and audibly alarm. In addition the PAD unit sends its serial 
number  back to the Magnetic Field Generator (received on 916.49MHz) that causes the generator 
to visibly and audibly alarm. The Magnetic Field XL Generator with Collision Avoidance device 
also monitors for other field generators and when in the presents of their magnetic fields alarms 
and generates a 916.49MHz (tested in this report) signal that will cause the other generator to also 
alarm. 

The PAD unit is a separate transmitter already certified. 

The generator device is typically mounted on a vehicle, the PAD units are worn by personnel to 
warn both the equipment operators and people in the proximity of this equipment of possibly 
dangerous conditions. 

Table 1: Device Summary  

ITEM DESCRIPTION 
Manufacturer: Frederick Energy Products LLC 
FCC ID: QUI-HN-MFG-XL-C 
IC: 11625A-HNMFGXLWCA 
Model: HN-MFG-XL-C 
FCC Rule Parts: §15.231 
IC Rule Parts: RSS210 Annex 1 
Emission Designator: 211KF1D 
Maximum Field Strength 57719.3 uV/m Peak  at 3m , 6551.2 uV/m average  at 3m 
Modulation: FM 
Occupied Bandwidth: 148.3 kHz (20dB), 211.33kHz (99%) 
Keying: Automatic  
Type of Information: data 
Number of Channels: 1 (916.49MHz) 
Power Output Level Fixed 
Antenna Connector integral 
Antenna Type  Grounded Line Planar Antenna 
Interface Cables: None 
Power Source & Voltage: 24VDC Vehicle Battery 
Receiver 73kHz  (exempt from certification) 

 

2.2 Test Configuration 

The EUT is a standalone unit..  
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2.3 Testing Algorithm 

The Magnetic Field XL Generator with Collision Avoidance was configured to transmit constantly 
at 916.49MHz for radiated measurements. A second identical unit had been programmed with the 
end user program; this unit was used for the timing measurements.  

Worst case emission levels are provided in the test results data. 

2.4 Test Location 

All measurements herein were performed at Washington Laboratories, Ltd. test center in 
Gaithersburg, MD. Site description and site attenuation data have been placed on file with the 
FCC's Sampling and Measurements Branch at the FCC laboratory in Columbia, MD. Washington 
Laboratories, Ltd. has been accepted by the FCC and approved by ACLASS under Certificate AT-
1448 as an independent FCC test laboratory. 

2.5 Measurements 

2.5.1 References 

• ANSI C63.2 Specifications for Electromagnetic Noise and Field Strength Instrumentation 

• ANSI C63.4:2014 Methods of Measurement of Radio Noise from Low-Voltage Electrical and   
Electronic Equipment in the Range of 9 kHz to 40 GHz . 

• ANSI C63.10:2013 Procedures for Compliance Testing of Unlicensed Wireless Devices 

2.6 Measurement Uncertainty 

All results reported herein relate only to the equipment tested. The basis for uncertainty calculation 
uses ANSI/NCSL Z540-2-1997 (R2012) with a type B evaluation of the standard uncertainty. 
Elements contributing to the standard uncertainty are combined using the method described in 
Equation 1 to arrive at the total standard uncertainty. The standard uncertainty is multiplied by the 
coverage factor to determine the expanded uncertainty which is generally accepted for use in 
commercial, industrial, and regulatory applications and when health and safety are concerned (see 
Equation 2). A coverage factor was selected to yield a 95% confidence in the uncertainty 
estimation. 

Equation 1: Standard Uncertainty 
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3 Test Equipment 
Table 3 shows a list of the test equipment used for measurements along with the calibration information. 

Table 3: Test Equipment List  

Test Name: Radiated Emissions Test Date: 06/17/2015 

Asset # Manufacturer/Model Description Cal. Due 

823  AGILENT - N9010A  EXA SPECTRUM ANALYZER 07/06/2015 

559  HP - 8447D  AMPLIFIER  2/20/2016 

522  HP - 8449B  PRE-AMPLIFIER 1-26.5GHZ  12/24/2015 

644  SUNOL  SCIENCES CORPORATION - JB1 925-833-
9936  BICONALOG ANTENNA  1/17/2016 

626  ARA - DRG-118/A  ANTENNA HORN  1/6/2016 

 

 

 



Frederick Energy Products LLC 
Mag Field Generator w/ CAM 

 
FCC/IC Certification Test Report 

June 2015 

 

   

WLL Report #14012-01 Rev 0 - 7 of 19 - © 2015 Washington Laboratories, Ltd. 

4 Test Results 

4.1 Duty Cycle Correction  

Measurements may be adjusted where pulsed RF is utilized to find the average level associated 
with a quantity. This calculation is applied to limits for unlicensed devices. 

¶ For Unlicensed Intentional Radiators under 47CFR Part 15, all duty cycle measurements are 
compared to a 100 millisecond period 

     The duty cycle correction factor is calculated by: 

                   20 * LOG (on time/100 ms)   

The measurement was performed in accordance with ANSI C63.10 section 7.5 “Procedure for 
determining the average value of pulsed emissions” 

The following Figures show the plots of the modulated carrier. The spectrum analyzer was set to 
Zero Span and the video triggered to collect the pulse train of the modulation. Mutliple sweeps 
were made to find the worst case 100ms. Calculations of the duty cycle correction factor were 
obtained from time data provided by the plots. 
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4.4 Occupied Bandwidth: (FCC Part §2.1049)  

Occupied bandwidth was performed by coupling the output of the EUT to the input of a spectrum 
analyzer via an antenna.  

The test was performed per ANSI C63.10 6.9.2 Occupied bandwidth—relative measurement 
procedure for the 20dB bandwidth and ANSI C63.10 6.9.3 Occupied bandwidth—power 
bandwidth (99%) measurement procedure (using power bandwidth function of the instrument). 

According to FCC Part 15.231 & RSS210 Annex1 the Occupied bandwidth (20dB) shall be: 
  (c) The bandwidth of the emission shall be no wider than 0.25% of the center frequency for 
devices operating above 70 MHz and below 900 MHz.  For devices operating above 900 MHz,  
the emission shall be no wider than 0.5% of the center frequency. Bandwidth is determined at the 
points 20 dB down from the modulated carrier. 
 

For a system operating at 916.49MHz the maximum 20dB (99%) bandwidth is 4.58MHz. 

At full modulation, the occupied bandwidth was measured at 148kHz for the 20dB BW and 
211.33kHz for the 99% Bandwidth (as shown below): 

 

Figure 6: Occupied Bandwidth 20dB 
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4.5 Radiated Emissions: (FCC Part §2.1053)  

The EUT must comply with the radiated emission limits of 15.231(a). The limits are as shown in 
the following table. 

Table 4: Radiated Emissions Limits 

Fundamental Frequency 
(MHz) 

Field Strength of Fundamental 
(µV/m) 

Field Strength of Field strength of 
spurious emission 

(µV/m) 
40.66-40.70 2250 225 

70-130 1250 125 

130-174 1250 to 3750 125 to 375 

174-260 3750 375 

260-470 3750 to 12500 375 to 1250 

Above 470 12500 1250 

Frequencies that fall in FCC part 15.205 restricted bands must be below part 15.209 limits within 
these bands. 

In accordance with FCC part 15.35 when averaging is used the peak limit shall be 20 dB above 
the average limits. 

4.5.1 Test Procedure 

The measurement was performed in accordance with ANSI C63.10 section 6.5 “Radiated 
emissions from unlicensed wireless devices in the frequency range of 30 MHz to1000 MHz” and 
section 6.6 “Radiated emissions from unlicensed wireless devices above 1 GHz”. Above 1 GHz 
RF absorber was placed between the EUT and Receive antenna in accordance with ANSI 
C63.4:2009 (deviation from C63.10:2013 allowed until December 2015). 

The EUT was placed on motorized turntable for radiated testing on a 3-meter open field test site. 
The emissions from the EUT were measured continuously at every azimuth by rotating the 
turntable. Receiving antennas were mounted on an antenna mast to determine the height of 
maximum emissions. The height of the antenna was varied between 1 and 4 meters.  

In accordance with FCC part 15.35 averaging was performed by using a duty cycle correction 
subtracted from the peak reading. For this EUT a duty cycle correction of -18.9dB was calculated. 

The EUT was tested in 3 orthogonals with the worst case reported (fundamental frequency is 
reported in all orthogonals). 

Non harmonic spurious emissions peaks were tested against the average limits for compliance (no 
duty cycle correction was used). 
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The emissions were measured using the following resolution bandwidths: 

 

Frequency Range Resolution Bandwidth Video Bandwidth 

30MHz-1000 MHz 120kHz >100 kHz 

>1000 MHz 1 MHz 1MHz (Peak) 

 

Emissions were measured to the 10th harmonic of the transmit frequency. Worst case emission 
levels are reported. 

The following is a sample calculation used in the data tables for calculating the final field 
strength of spurious emissions and comparing these levels to the specified limits. 
 

Sample Calculation: 

Spectrum Analyzer Voltage (SA Level): V dBmV 

Antenna Factor (Ant Corr):  AFdB/m 

Cable Loss Correction (Cable Corr):  CCdB 

Duty Cycle Correction (Average)  DCCdB 

Amplifier Gain:  GdB 

Electric Field (Corr Level): EdBmV/m = VdBmV + AFdB/m + CCdB + DCCdB - GdB 
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