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8. 26dB Minimum Bandwidth, 
2.4 GHz Transmitter 

8.1 Test Specification 
F.C.C. Part 15, Subpart C: 15.247(a)(2) 

8.2 Test Procedure 
The E.U.T was placed on a non-metallic table, 0.8 meters above the ground plane, 
on a remote-controlled turntable in the OATS. The test distance was 3 meters.  
The transmitter unit operated with normal modulation. The EMI receiver was set to 
100 kHz resolution BW. The spectrum bandwidth of the transmitter unit was 
measured and recorded. The test was performed to measure the transmitter 
occupied bandwidth. The EUT was set up as shown in Figure 2, and its proper 
operation was checked. The transmitter occupied bandwidth was measured with the 
EMI receiver as frequency delta between reference points on modulation envelope. 
The E.U.T. was tested in three operating channels and frequencies  
(11 (2.405 GHz); 18 (2.440 GHz); 26 (2.480 GHz)). 
 

8.3 Test Results 
 

 
Operation 
Frequency 

Bandwidth 
Reading 

(MHz) (MHz) 

2405.00 2.94 

2440.00 2.67 

2480.00 3.43 

 
Figure 24 — 26 dB Minimum Bandwidth Test Results 

 
JUDGEMENT:  Passed 
See additional information in Figure 25 to Figure 27. 
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9. Radiated Power Output 
2.4 GHz Transmitter 

9.1 Test Specification 
F.C.C. Part 15, Subpart C: 15.247(b) 

9.2 Test Procedure 
The E.U.T was placed on a non-metallic table, 0.8 meters above the ground plane, 
on a remote-controlled turntable in the OATS. The test distance was 3 meters.  
The transmitter unit operated with normal modulation. The EMI receiver was set to 
1 MHz resolution BW. The EUT was set up as shown in Figure 2, and its proper 
operation was checked.  
The readings were maximized by adjusting the antenna height between 1-4 meters, 
the turntable azimuth between 0-360°, and the antenna polarization. 
 
Radiated output power levels were measured at selected operation frequencies and 
the results were converted to power level according to the formula as shown below: 
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The E.U.T. was tested at 2405, 2440, and 2480 MHz. 
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10. Band Edge Spectrum, 
2.4 GHz Transmitter 

10.1 Test Specification 
FCC Part 15 Section 15.247(d) 

10.2 Test Procedure 
The E.U.T was placed on a non-metallic table, 0.8 meters above the ground 
plane, on a remote-controlled turntable in the OATS. The test distance was 3 
meters.  
The transmitter unit operated with normal modulation. The EMI receiver was set 
to 1 MHz resolution BW. The EUT was set up as shown in Figure 2, and its 
proper operation was checked. 
The EMI receiver was adjusted to the transmission channel at the maximum 
radiated level. The display line was set to 20 dBc and the EMI receiver was set 
to the band edge frequencies. 
The EMI receiver was set to 100 KHz resolution BW. 
Maximum power level below 2400 MHz and above 2483.5 MHz was measured 
relative to power level at 2405 MHz, and 2480 MHz correspondingly. 
The E.U.T. was tested in 2 operating channels and frequencies  
2.405 GHz, 2.480 GHz. 
 

10.3 Test Results 
 

 
Operation 
Frequency 

Band Edge 
Frequency 

Spectrum 
Level Specification 

(MHz) (MHz) (dBuV/m) (dBuV/m) 

2405 2400.00 56.4 74.1 

2480 2483.50 57.0 68.5 

 
Figure 37  Band Edge Spectrum Test Results Table 

 

JUDGEMENT:  Passed 
 
See additional information in Figure 38 to Figure 39. 
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11. Spurious Radiated Emission, 
9 kHz – 30 MHz (2.4 GHz Transmitter) 

11.1 Test Specification 
FCC, Part 15, Subpart C, Section 209 

11.2 Test Procedure 
The E.U.T. operation mode and test set-up are as described in Section 2. 
A preliminary measurement to characterize the E.U.T was performed inside the 
shielded room at a distance of 3 meters, using peak detection mode and 
broadband antennas. The preliminary measurements produced a list of the 
highest emissions. The E.U.T was then transferred to the open site, and placed 
on a remote-controlled turntable. The E.U.T was placed on a non-metallic table, 
0.8 meters above the ground. The configuration tested is shown in Figure 2. 
The E.U.T. highest frequency source or used frequency is 2.4 GHz. 
The frequency range 9 kHz-30 MHz was scanned. 
The emissions were measured using a computerized EMI receiver complying 
with CISPR 16 requirements. The specification limits and applicable correction 
factors are loaded to the receiver via a 3.5" floppy disk. 
 
In the frequency range 9 kHz-30MHz, the loop antenna was rotated on its 
vertical axis. The antenna height (center of loop) was 1 meter at a distance of 3 
meters. 
The E.U.T. was tested in three operating frequencies  
2.405 GHz; 2.440 GHz; 2.480 GHz. 
These frequencies were measured using a peak detector. 
 

11.3 Test Results 
JUDGEMENT:  Passed 
 
The EUT met the requirements of the F.C.C. Part 15, Subpart C, Section 209 
specification.  
The results for all three frequencies were the same. 
All signals were below the EMI receiver background noise level which is at 
least 6 dB below the specification limit. 
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12. Spurious Radiated Emission, 
30 – 25000 MHz (2.4 GHz Transmitter) 

12.1 Test Specification 
F.C.C., Part 15, Subpart C 

12.2 Test Procedure 
The E.U.T. operation mode and test set-up are as described in Section 2 of this 
report. 
A preliminary measurement to characterize the E.U.T was performed inside the 
shielded room at a distance of 3 meters, using peak detection mode and 
broadband antennas. The preliminary measurements produced a list of the 
highest emissions. The E.U.T was then transferred to the open site, and placed 
on a remote-controlled turntable. The E.U.T was placed on a non-metallic table, 
0.8 meters above the ground. 
The E.U.T. highest frequency source or used frequency is 2.4 GHz. 
The frequency range 30 MHz-25000 MHz was scanned and the list of the 
highest emissions was verified and updated accordingly. 
The levels of the emissions within the frequency ranges of the restricted bands 
(Section 15.205 of FCC Part 15) were compared to the limits of the table in 
Section 15.209 (a), General Requirements. 
The emissions were measured using a computerized EMI receiver complying 
with CISPR 16 requirements. The specification limits and applicable correction 
factors are loaded to the receiver via a 3.5" floppy disk. 
In the frequency range 1-2.9 GHz, a computerized EMI receiver complying with 
CISPR 16 requirements was used.  
In the frequency range 2.9-25.0 GHz, a spectrum analyzer including a low noise 
amplifier was used. During average measurements, the IF bandwidth was 1 
MHz and the video bandwidth was 100Hz. During peak measurements, the IF 
bandwidth was 1 MHz and the video bandwidth was 3 MHz. 
The test distance was 3 meters. 
The readings were maximized by adjusting the antenna height between 1-4 
meters, the turntable azimuth between 0-360°, and the antenna polarization. 
Verification of the E.U.T emissions was based on the following methods: 
turning the E.U.T on and off; using a frequency span less than 10 MHz; 
observation of the signal level during turntable rotation. (Background noise is 
not affected by the rotation of the E.U.T.) 
The E.U.T. was tested in three operating frequencies  
2.405 GHz; 2.440 GHz; 2.480 GHz. 

12.3 Test Results 
JUDGEMENT:  Passed by 2.6 dB 
For additional information see Figure 42 and Figure 43. 
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13. Radiated Power Spectral Density, 
2.4 GHz Transmitter 

13.1 Test Specification 
FCC Part 15 Section 15.247(e) 

13.2 Test Procedure 
The E.U.T was placed on a non-metallic table, 0.8 meters above the ground plane, on 
a remote-controlled turntable in the OATS. The test distance was 3 meters. 
The transmitter unit operated with normal modulation. The EMI receiver was set to 1 
MHz resolution BW. The EUT was set up as shown in Figure 2, and its proper 
operation was checked. 
The readings were maximized by adjusting the antenna height between 1-4 meters, 
the turntable azimuth between 0-360°, and the antenna polarization. 
The E.U.T. was tested in three operating frequencies  
2.405 GHz; 2.440 GHz; 2.480 GHz. 
Then the EMI receiver was set to 3 kHz resolution BW, span of 10MHz, and sweep 
time of 100 seconds. The spectrum peaks were located at each of the 3 operating 
frequencies.  
Radiated peak output power levels were converted to power level according to the 
formula as shown below: 
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13.3 Test Results 
 

Frequency E Calculated 
Results Specification Margin 

(MHz) (dbµV/m) (dBm) (dBm) (dB) 

2405.00 88.9 -6.3 8 -14.3 

2440.00 87.5 -7.7 8 -15.7 

2480.00 82.2 -13.0 8 -21.0 
 

Figure 45  Radiated Power Spectral Density Test Results Table 

 
JUDGEMENT:  Passed by 14.3dB 
 
See additional information in Figure 46 to Figure 48. 
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14. Antenna Gain/Information 
 
The antenna gain is 1.9 dBi SMD 
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21
cm
mW

15. R.F Exposure/Safety 
The typical placement of the E.U.T. is on a fuel pump nozzle. The typical distance 
between the E.U.T. and the user in the worst case application, is 5 cm. 
 

Calculation of Maximum Permissible Exposure (MPE)  

Based on Section 1.1310(b)(1) Requirements 
(a) FCC limits at 2440 MHz is: 
 

 
Using table 1 of Section 1.1310 limit for general population/uncontrolled exposures, 
the above level is an average over 30 minutes. 

(b) The power density produced by the E.U.T. is 
 

Pt- Transmitted Power = 94.1 (dbuV/m) = 0.8 mW (Calculated Pt +Gt) 
GT- Antenna Gain 1.9 dBi = 1.55 numeric 
R- Distance from Transmitter using 5 cm worst case 

 
(c) The peak power density is :  

(d) This is below the FCC limit 
  

24 R
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p
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16. APPENDIX B - CORRECTION 
FACTORS 

16.1 Correction factors for  CABLE 
 from EMI receiver 
 to test antenna 
 at 3 meter range. 

Frequency Cable 
Loss  Frequency Cable 

Loss 
(MHz) (dB)  (MHz) (dB) 

0.010 0.4  50.00 1.2 
0.015 0.2  100.00 0.7 
0.020 0.2  150.00 2.1 
0.030 0.3  200.00 2.3 
0.050 0.3  300.00 2.9 
0.075 0.3  500.00 3.8 
0.100 0.2  750.00 4.8 
0.150 0.2  1000.00 5.4 
0.200 0.3  1500.00 6.7 
0.500 0.4  2000.00 9.0 
1.00 0.4  2500.00 9.4 
1.50 0.5  3000.00 9.9 
2.00 0.5  3500.00 10.2 
5.00 0.6  4000.00 11.2 
10.00 0.8  4500.00 12.1 
15.00 0.9  5000.00 13.1 
20.00 0.8  5500.00 13.5 

   6000.00 14.5 
 

NOTES: 
1. The cable type is SPUMA400 RF-11N(X2) and 39m long 
2. The cable is manufactured by Huber + Suhner 
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