
 

Test Document and Calibration Certificates 

Calibration Device & Description: 


Safe and Sound - made by Safe Living Technologies

Broadband RF Detector - frequency response test -  200 MHz to 12 GHz

October 3, 2018


Test Facility: 

CIARS - ERL Lab Anechoic Chamber (100 MHz - 110 GHz capability)

(Acceptance test procedure & calibration certificates included in Appendix A)






Calibration Standard & Setup: 

Agilent 8267D Signal generator fed into calibrated ultra wide-band antennas, d = 1.5 m

Temperature range: 21-23 C, Rel. H: 40-50%


Testing Procedure: 

Device detector voltage changes measured across test range at power levels of 10, 15 and 20 dBm.


Ultra broadband antennas used:  Ant 1: 200 MHz - 1 GHz,  Ant. 2: 1-8 GHz,  Ant. 3: 8-12 GHz.


The Safe and Sound detector was tested for relative frequency response, and calculations made for absolute 
frequency response.  Correction Factor = Reference field strength/measured field strength.


Testing Measurement Data 
Ant. 1: 200 MHz - 1 GHz,  Ant. 2: 1 GHz - 8 GHz,  Ant. 3: 8 GHz - 12 GHz 

Detector Gain results normalized for plot by -26dB


Frequency (GHz) Difference (volt) Path Loss (dB) Detector Gain (dB)

0.2 0.12 22 4

0.4 0.52 28 12.5

0.6 0.52 31.5 16

0.8 0.86 34 21.6

1.0 0.8 36 23

1.2 0.8 37.5 23.5

1.4 0.85 38.9 24.3

1.6 0.98 40 26

1.8 1.08 41 27.5

2 1.04 42 28.2

2.2 1.17 42.8 28.8

2.4 1.06 43.6 29.5

2.6 1.1 44.3 30

2.8 1.1 44.9 29.5

3 0.9 45.5 28

3.2 0.7 46.1 27

3.4 0.8 46.5 27.5

3.6 0.86 47.1 27.5

Frequency (GHz)



3.8 0.7 47.6 28

4 0.7 48 27

4.2 0.94 48.4 27

4.4 0.95 48.8 28

4.6 0.7 49.2 28.5

4.8 0.85 49.6 27.5

5 0.9 50 28

5.2 0.9 50.3 28

5.4 0.92 50.6 28

5.6 0.85 50.9 28.5

5.8 0.7 51.2 28.5

6 0.7 51.5 28.5

6.2 0.6 51.8 28

6.4 0.55 52 27.5

6.6 0.48 52.35 27

6.8 0.4 52.6 26.5

7.0 0.5 52.85 27

7.2 0.5 53.1 26.8

7.4 0.5 53.35 27

7.6 0.45 53.6 27.5

7.8 0.43 53.8 26.5

8.0 0.42 54 26.5

8.2 0.28 54.25 24.5

8.4 0.21 54.45 24

8.6 0.21 54.65 23.8

8.8 0.22 54.85 24

9.0 0.2 55.05 24

9.2 0.2 55.24 23.5

9.4 0.22 55.42 24

Difference (volt) Path Loss (dB) Detector Gain (dB)Frequency (GHz)



Constants: 
UWB Antenna Gains, Free space path loss applied to calculate correction factors & plot results

(0.2 - 8 GHz TX antennas shown)


 

9.6 0.2 55.61 23.3

9.8 0.2 55.8 23.1

10 0.08 55.96 16.5

10.2 0.1 56.13 17.4

10.4 0.1 56.3 17.3

10.6 0.08 56.47 16.3

10.8 0.06 56.63 13.2

11 0.07 56.74 14.5

11.2 0.06 56.95 13

11.4 0.06 57.1 12.8

11.6 0.06 57.25 12.6

11.8 0.04 57.4 8.4

12.0 0.04 57.55 8.2

Difference (volt) Path Loss (dB) Detector Gain (dB)Frequency (GHz)

CIARS Lab RF Testing - Antenna Gain
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Frequency (MHz)

200 600 1000 1400 1800 2200 2600 3000 3400 3800 4200 4600 5000 5400 5800 6200 6600 7000 7400 7800

Gain dBi



Appendix A - CIARS Lab Calibration Standard Certificates & RF Acceptance Procedure: 

 

 

 

 

 

 



  Tests completed by:

Reza Z. Rafi, PhD

Senior Antenna Engineer
Assistant Director,
Centre for Intelligent Antenna and Radio Systems (CIARS)
University of Waterloo
Waterloo, Ontario
CANADA


