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11.5. Calibration Certificate for Dipole 

This sub-section contains Cal Certificates for Dipoles and is not included in the total number of pages for this 
report. 
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11.6. Dielectric Property Measurements & System Check 

11.6.1. Tissues-Equivalent Media Recipes 
 
The SPEAG Broadband Tissue Simulation Liquid HBBL600-10000V6 has been used for Head and Body testing. 
The composition of this fluid is undisclosed and proprietary to SPEAG. 
 
Visual inspection is made to ensure air bubbles are not trapped during the mixing process.  The mixture is 
calibrated to obtain proper dielectric constant (permittivity) and conductivity of the tissue. 

 

  



REPORT NO:  UL-SAR-RP14983490JD07A V5.0 Issue Date: 07 Aug 2026 
 

Page 67 of 71 

UL International (UK) Ltd. Report. No.: 5.0 
This report shall not be reproduced except in full, without the written approval of UL International (UK) Ltd. 

 

11.6.2.Tissue Dielectric Parameters  
 

The temperature of the tissue-equivalent medium used during measurement must also be within 18C to 25C and 

within ± 2C of the temperature when the tissue parameters are characterized.  
The dielectric parameters must be measured before the tissue-equivalent medium is used in a series of SAR 
measurements. The parameters should be re-measured after each 3 – 4 days of use; or earlier if the dielectric 
parameters can become out of tolerance; for example, when the parameters are marginal at the beginning of the 
measurement series. 
Tissue dielectric parameters were measured at the low, middle and high frequency of each operating frequency 
range of the test device. 
SAR tests were performed for all RF exposure conditions using Head Simulating Liquid according to TCB workshop 
of April 2019 

 
IEEE/IEC 62209-1528 

Target Frequency (MHz) 
Head 

r  (S/m) 

4 55.0 0.75 

13 55.0 0.75 

30 55.0 0.75 

150 52.3 0.76 

300 45.3 0.87 

450 43.5 0.87 

750 41.9 0.89 

835 41.5 0.90 

900 41.5 0.97 

1450 40.5 1.20 

1800 40.0 1.40 

1900 40.0 1.40 

1950 40.0 1.40 

2000 40.0 1.40 

2100 39.8 1.49 

2450 39.2 1.80 

2600 39.0 1.96 

3000 38.5 2.40 

3500 37.9 2.91 

4000 37.4 3.43 

4500 36.8 3.94 

5000 36.2 4.45 

5200 36.0 4.66 

5400 35.8 4.86 

5600 35.5 5.07 

5800 35.3 5.27 

6000 35.1 5.48 

6500 34.5 6.07 

7000 33.9 6.65 

7500 33.3 7.24 

8000 32.7 7.84 

8500 32.1 8.46 

9000 31.6 9.08 

9500 31.0 9.71 

10000 30.4 10.40 

 
NOTE: For convenience, permittivity and conductivity values are linearly interpolated for frequencies that are not a part of the original data from 
Drossos et al. [2]. They are shown in italics in Table 2. The italicized values are linearly interpolated (below 5 800 MHz) or extrapolated (above 5 
800 MHz) from the non-italicized values that are immediately above and below these values. 
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11.6.3. System Check  
 
SAR system verification is required to confirm measurement accuracy, according to the tissue dielectric media, 
probe calibration points and other system operating parameters required for measuring the SAR of a test device.  
The system verification must be performed for each frequency band and within the valid range of each probe 
calibration point required for testing the device.  The same SAR probe(s) and tissue-equivalent media combinations 
used with each specific SAR system for system verification must be used for device testing.  When multiple probe 
calibration points are required to cover substantially large transmission bands, independent system verifications are 
required for each probe calibration point.  A system verification must be performed before each series of SAR 
measurements using the same probe calibration point and tissue-equivalent medium.  Additional system verification 
should be considered according to the conditions of the tissue-equivalent medium and measured tissue dielectric 
parameters, typically every three to four days when the liquid parameters are re-measured or sooner when 
marginal liquid parameters are used at the beginning of a series of measurements. 
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11.6.4. Numerical SAR Target Values 
 
The numerical SAR target values are obtained from the reference standards. The measured values are normalised 
to 1 Watt.  
 

System Dipole Freq. (MHz) 
Numerical SAR Target Values (W/kg) 

1g/10g Head 

D750V3 750 
1g 8.49 

10g 5.55 

D900V2 900 
1g 10.90 

10g 6.99 

D1800V2 1800 
1g 38.40 

10g 20.10 

D1900V2 1900 
1g 39.70 

10g 20.50 

D2000V2 2000 
1g 41.10 

10g 21.10 

D2100V2 2100 
1g 43.60 

10g 21.90 

D2300V2 2300 
1g 48.70 

10g 23.30 

D2450V2 2450 
1g 52.40 

10g 24.00 

D2600V2 2600 
1g 56.20 

10g 24.70 

D3300V2 3300 
1g 66.90 

10g 25.40 

D3500V2 3500 
1g 67.10 

10g 25.00 

D3700V2 3700 
1g 67.40 

10g 24.20 

D3900V2 3900 
1g 67.50 

10g 23.30 

D4200V2 4200 
1g 66.40 

10g 22.20 

D5GHzV2 

5250 
1g 77.40 

10g 21.90 

5600 
1g 80.10 

10g 22.50 

5750 
1g 77.00 

10g 21.60 

D6500V2 6500 
1g 298.00 

10g 52.80 

D7000V2 7000 
1g 275.00 

10g 47.00 

D9000V2 9000 
1g 243.00 

10g 40.00 
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11.6.5. Dielectric Property Measurements & System Check Results  
 
The 1-g SAR and 10-g SAR measured with a reference dipole, using the required tissue-equivalent medium at the 
test frequency, must be within ±10% of the manufacturer calibrated dipole SAR target and ±15% of the numerical 
target. 

 
 
Site 61 

 
1800 Head 
Date: 22 May 2024 
Reference Dipole Antenna: D1800V2 - SN2d218 

Simulant Frequency 
(MHz) 

Room Temp 
(℃) 

Liquid Temp 
(℃) Parameters Measured 

Value Target Type Target 
Value 

Deviation 
(%) 

Limit 
(%) 

Head 1800 22.3 20.5 

εr 38.78 Numerical 40.00 -3.05 10 
σ (S/m) 1.35 Numerical 1.40 -3.91 10 

1g (W/kg) 35.12 Experimental 38.70 -9.26 10 
Numerical 38.40 -8.55 15 

10g (W/kg) 18.68 Experimental 20.20 -7.55 10 
Numerical 20.10 -7.09 15 

 
1800 Head 
Date: 28 May 2024 
Reference Dipole Antenna: D1800V2 - SN2d218 

Simulant Frequency 
(MHz) 

Room Temp 
(℃) 

Liquid Temp 
(℃) Parameters Measured 

Value Target Type Target 
Value 

Deviation 
(%) 

Limit 
(%) 

Head 1800 21.6 19.6 

εr 38.39 Numerical 40.00 -4.02 10 
σ (S/m) 1.35 Numerical 1.40 -3.51 10 

1g (W/kg) 35.72 Experimental 38.70 -7.71 10 
Numerical 38.40 -6.99 15 

10g (W/kg) 18.95 Experimental 20.20 -6.16 10 
Numerical 20.10 -5.70 15 

 
1800 Head 
Date: 31 May 2024 
Reference Dipole Antenna: D1800V2 - SN2d009 

Simulant Frequency 
(MHz) 

Room Temp 
(℃) 

Liquid Temp 
(℃) Parameters Measured 

Value Target Type Target 
Value 

Deviation 
(%) 

Limit 
(%) 

Head 1800 21.2 20.5 

εr 39.70 Numerical 40.00 -0.76 10 
σ (S/m) 1.37 Numerical 1.40 -2.19 10 

1g (W/kg) 35.91 Experimental 37.80 -4.99 10 
Numerical 38.40 -6.47 15 

10g (W/kg) 19.09 Experimental 19.80 -3.56 10 
Numerical 20.10 -5.00 15 
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Site 62 

 
900 Head 
Date: 26 May 2024 
Reference Dipole Antenna: D900V2 - SN1d168 

Simulant Frequency 
(MHz) 

Room Temp 
(℃) 

Liquid Temp 
(℃) Parameters Measured 

Value Target Type Target 
Value 

Deviation 
(%) 

Limit 
(%) 

Head 900 21.9 21.2 

εr 43.00 Numerical 41.50 3.62 10 
σ (S/m) 0.93 Numerical 0.97 -3.82 10 

1g (W/kg) 10.50 Experimental 11.10 -5.45 10 
Numerical 10.90 -3.71 15 

10g (W/kg) 6.92 Experimental 7.10 -2.48 10 
Numerical 6.99 -0.95 15 

 
 
1900 Head 
Date: 21 May 2024 
Reference Dipole Antenna: D1900V2 - SN537 

Simulant Frequency 
(MHz) 

Room Temp 
(℃) 

Liquid Temp 
(℃) Parameters Measured 

Value Target Type Target 
Value 

Deviation 
(%) 

Limit 
(%) 

Head 1900 21.9 21.2 

εr 40.75 Numerical 40.00 1.86 10 
σ (S/m) 1.40 Numerical 1.40 0.07 10 

1g (W/kg) 40.70 Experimental 39.50 3.05 10 
Numerical 39.70 2.53 15 

10g (W/kg) 21.55 Experimental 20.50 5.12 10 
Numerical 20.50 5.12 15 

 
1900 Head 
Date: 31 May 2024 
Reference Dipole Antenna: D1900V2 - SN540 

Simulant Frequency 
(MHz) 

Room Temp 
(℃) 

Liquid Temp 
(℃) Parameters Measured 

Value Target Type Target 
Value 

Deviation 
(%) 

Limit 
(%) 

Head 1900 21.0 19.5 

εr 40.05 Numerical 40.00 0.13 10 
σ (S/m) 1.37 Numerical 1.40 -1.85 10 

1g (W/kg) 40.10 Experimental 39.80 0.77 10 
Numerical 39.70 1.02 15 

10g (W/kg) 21.35 Experimental 21.00 1.66 10 
Numerical 20.50 4.14 15 
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