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Appendix A. Calibration certificate 
Appendix A.1 Probe Calibration certificate (EX3DV4_3865)  
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Appendix A.2 Dipole Calibration certificate (D2450V2_895)  
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Appendix A.3 Dipole Calibration certificate (D5GHzV2_1134) 
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Appendix A.4 Justification for Extended SAR Dipole Calibrations 

Instead of the typical annual calibration recommended by measurement standards, longer 

calibration intervals of up to three years may be considered when it is demonstrated that the SAR 

target, impedance and return loss of a dipole have remain stable according to the following 

requirements 
 

KDB 865664 D01v01r04 requirements 

a) Return loss: < - 20 dB, within 20 % of previous measurement 

b) Impedance: within 5 Ω from previous measurement. 

5 200 ㎒ 

Dipole 
Antenna 

Head/Body 
Date of 

Measurement 

Return Loss 

(㏈) 
△ % 

Impedance 
(Ω) 

Δ Ω 

D5GHzV2 
SN 1134 

Head 
2015-05-22 -20.2 

3.0 
47.9 

0.9 
2016-05-13 -20.8 47.0 

Body 
2015-05-22 -21.8 

5.5 
48.0 

1.7 
2016-05-13 -20.6 49.7 

 

5 300 ㎒ 

Dipole 
Antenna 

Head/Body 
Date of 

Measurement 

Return Loss 

(㏈) 
△ % 

Impedance 
(Ω) 

Δ Ω 

D5GHzV2 
SN 1134 

Head 
2015-05-22 -23.0 

1.7 
49.6 

0.7 
2016-05-13 -22.6 48.9 

Body 
2015-05-22 -24.0 

11.7 
49.6 

1.0 
2016-05-13 -21.2 48.6 

 

5 500 ㎒ 

Dipole 
Antenna 

Head/Body 
Date of 

Measurement 

Return Loss 

(㏈) 
△ % 

Impedance 
(Ω) 

Δ Ω 

D5GHzV2 
SN 1134 

Head 
2015-05-22 -29.2 

17.5 
51.0 

0.3 
2016-05-13 -24.1 50.7 

Body 
2015-05-22 -33.0 

17.9 
51.3 

4.8 
2016-05-13 -27.1 56.1 

  

5 600 ㎒ 

Dipole 
Antenna 

Head/Body 
Date of 

Measurement 

Return Loss 

(㏈) 
△ % 

Impedance 
(Ω) 

Δ Ω 

D5GHzV2 
SN 1134 

Head 
2015-05-22 -25.4 

7.5 
54.0 

1.0 
2016-05-13 -23.5 55.0 

Body 
2015-05-22 -26.5 

12.5 
54.4 

0.6 
2016-05-13 -23.2 55.0 

 

5 800 ㎒ 

Dipole 
Antenna 

Head/Body 
Date of 

Measurement 
Return Loss 

(dB) 
△ % 

Impedance 
(Ω) 

Δ Ω 

D5GHzV2 
SN 1134 

Head 
2015-05-22 -23.3 

6.9 
55.3 

0.3 
2016-05-13 -21.7 55.6 

Body 
2015-05-22 -23.7 

8.4 
55.9 

3.1 
2016-05-13 -21.7 52.8 
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c) Extrapolated peak SAR: within 15% of that reported in the calibration data 
 

5 200 ㎒ 

Dipole 
Antenna 

Head/Body 
Date of 

Measurement 
extrapolated peak SAR (W/kg) △ % 

D5GHzV2 
SN 1134 

Head 
2015-05-22 27.9 

14.0 
2016-10-18 31.8 

Body 
2015-05-22 29.5 

2.7 
2016-10-19 30.3 

 

5 800 ㎒ 

Dipole 
Antenna 

Head/Body 
Date of 

Measurement 
extrapolated peak SAR (W/kg) △ % 

D5GHzV2 
SN 1134 

Head 
2015. 05. 22 32.1 

7.8 
2016. 10. 17 34.6 

Body 
2015. 05. 22 35.6 

11.2 
2016. 10. 20 31.6 
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Appendix B. SAR Tissue Specification 
The brain mixtures consist of a viscous gel using hydrox-ethl cellullose(HEC) gelling agent and saline 
solution. Preservation with a bacteriacide is added and visual inspection is made to make sure air 
bubbles are not trapped during the mixing process. The mixture is calibrated to obtain proper dielectric 
constant (permittivity) and conductivity of the desired tissue. 

Frequency (㎒) 750 ~ 835 1 750 1 900 2 450 
5 200 ~ 
5 800 

Tissue Type Head Body Head Body Head Body Head Body Head Body 

Ingredient % by weigBW 

Water 40.29 51.97 53.00 68.00 55.00 70.50 72.00 73.00 65.52 80.00 

Salt (NaCl) 1.38 0.93 0.40 0.20 0.35 0.30 0.10 0.10 0 0 

Sugar 57.90 47.00 0 0 0 0 0 0 0 0 

HEC 0.24 0 0 0 0 0 0 0 0 0 

Bactericide 0.19 0.10 0 0 0 0 0 0 0 0 

Triton X-100 0 0 0 0 0 0 20.00 0 17.24 0 

DGBE 0 0 46.60 31.80 44.65 29.20 0 26.90 0 0 

Diethylene glycol hexyl 
ether 

0 0 0 0 0 0 7.90 0 17.24 0 

Polysorbate (Tween) 80 0 0 0 0 0 0 0 0 0 20.00 

Tissue parameter target by C. Gabriel and G. Harts grove. 

Salt: 99 % Pure Sodium Chloride 
Water: De-ionized, 16 M resistivity 

Sucrose: 98 % Pure Sucrose 
HEC: Hydroxyethyl Cellulose 

DGBE: 99 % Di(ethylene glycol) butyl ether, [2-(2-butoxyethoxy) ethanol] 
Triton X-100(ultra-pure): Polyethylene glycol mono[4-(1,1,3,3-tetramethybutyl)phenyl] ether 
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Appendix C. #Antenna Location & Distance 
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