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I. INFORMATIONS ON THE TESTING  
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II. THE MEASUREMENT SYSTEM  
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II.5. UNCERTAINTY ASSESSMENT 
 

The following table includes the uncertainty table of the IEEE 1528. The values are determined by Antennessa. 

 

UNCERTAINTY EVALUATION FOR HANDSET SAR TEST 
a b c d e= f(d,k) f g h= 

c*f/e 
i= 
c*g/e 

k 

Uncertainty Component Sec. Tol  
(+- 
%) 

Prob. 
Dist. 

Div. Ci (1g) Ci 
(10g) 

1g Ui 
(+-%) 

10g Ui 
(+-%) 

Vi 

Measurement System 
Probe calibration E.2.1 6.0 N 1 1 1 6.0 6.0 

Axial Isotropy E.2.2 3.0 R 1.2 1.2 

Hemispherical Isotropy E.2.2 5.4 R 2.2 2.2 

Boundary effect E.2.3 1.0 R 1 1 0.6 0.6 

Linearity E.2.4 3.9 R 1 1 2.3 2.3 

System detection limits E.2.5 1.0 R 1 1 0.6 0.6 

Readout Electronics E.2.6 0.5 N 1 1 1 0.5 0.5 

Reponse Time E.2.7 0.2 R 1 1 0.1 0.1 

Integration Time E.2.8 2.0 R 1 1 1.2 1.2 

RF ambient Conditions E.6.1 3.0 R 1 1 1.7 1.7 

Probe positioner Mechanical 
Tolerance 

E.6.2 2.0 R 1 1 1.2 1.2 

Probe positioning with respect to 
Phantom Shell 

E.6.3 1.0 R 1 1 0.6 0.6 

Extrapolation, interpolation and 
integration Algoritms for Max. 
SAR Evaluation 

E.5.2 1.5 R 

 

1 1 0.9 0.9 

Test sample Related 
Test sample positioning E.4.2.1 1.5 N 1 1 1 1.5 1.5 N-1
Device Holder Uncertainty E.4.1.1 5.0 N 1 1 1 5.0 5.0  
Output power Variation - SAR 
drift measurement 

6.6.2 0.5 R 

 

1 1 0.3 0.3 

Phantom and Tissue Parameters 
Phantom Uncertainty (Shape and 
thickness tolerances) 

E.3.1 4.0 R 

 

1 1 2.3 2.3 
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Liquid conductivity - deviation 
from target value 

E.3.2 4.7 R 

 

0.64 0.43 1.7 1.2 

Liquid conductivity - 
measurement uncertainty 

E.3.3 2.5 N 1 0.64 0.43 1.6 1.1 M 

Liquid permitivity - deviation 
from target value 

E.3.2 0.1 R 

 

0.6 0.49 0.0 0.0 

Liquid permitivity - 
measurement uncertainty 

E.3.3 2.5 N 1 0.6 0.49 1.5 1.2 M 

Combined Standard Uncertainty   RSS    9.4 9.2  
Expanded Uncertainty  
(95% Confidence interval) 

  k    18.3 18.0  
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UNCERTAINTY FOR SYSTEM PERFORMANCE CHECK 
a b c d e= f(d,k) f g h= 

c*f/e 
i= 
c*g/e 

k 

Uncertainty Component Sec. Tol  
(+- 
%) 

Prob. 
Dist. 

Div. Ci (1g) Ci 
(10g) 

1g Ui 
(+-%) 

10g Ui 
(+-%) 

Vi 

Measurement System 
Probe calibration E.2.1 6.0 N 1 1 1 6.0 6.0 

Axial Isotropy E.2.2 3.0 R 1.2 1.2 

Hemispherical Isotropy E.2.2 5.4 R 2.2 2.2 

Boundary effect E.2.3 1.0 R 1 1 0.6 0.6 

Linearity E.2.4 3.9 R 1 1 2.3 2.3 

System detection limits E.2.5 1.0 R 1 1 0.6 0.6 

Readout Electronics E.2.6 0.5 N 1 1 1 0.5 0.5 

Reponse Time E.2.7 0.2 R 1 1 0.1 0.1 

Integration Time E.2.8 2.0 R 1 1 1.2 1.2 

RF ambient Conditions E.6.1 3.0 R 1 1 1.7 1.7 

Probe positioner Mechanical 
Tolerance 

E.6.2 2.0 R 1 1 1.2 1.2 

Probe positioning with respect to 
Phantom Shell 

E.6.3 1.0 R 1 1 0.6 0.6 

Extrapolation, interpolation and 
integration Algoritms for Max. 
SAR Evaluation 

E.5.2 1.5 R 

 

1 1 0.9 0.9 

Dipole 
Dipole axis to liquid Distance 8,E.4.2 1.0 N 

 

1 1 0.6 0.6 N-1

Input power and SAR drift 
measurement 

8,6.6.2 0.5 R 

 

1 1 0.3 0.3 

Phantom and Tissue Parameters 
Phantom Uncertainty (Shape and 
thickness tolerances) 

E.3.1 4.0 R 

 

1 1 2.3 2.3 

Liquid conductivity - deviation 
from target value 

E.3.2 4.7 R 

 

0.64 0.43 1.7 1.2 

Liquid conductivity - E.3.3 2.5 N 1 0.64 0.43 1.6 1.1 M 
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measurement uncertainty 
Liquid permitivity - deviation 
from target value 

E.3.2 0.1 R 

 

0.6 0.49 0.0 0.0 

Liquid permitivity - 
measurement uncertainty 

E.3.3 2.5 N 1 0.6 0.49 1.5 1.2 M 

Combined Standard Uncertainty   RSS    7.8 7.6  
Expanded Uncertainty  
(95% Confidence interval) 

  k    15.2 14.9  
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III. RESULTS  
 
 

 

 
TYPE PARAMETERS 

Noise -- 

Validation -- GSM850 

Phone -- 

Noise -- 

Validation -- GSM900 

Phone -- 

Noise -- 

Validation -- GSM1800 

Phone -- 

Noise -- 

Validation -- GSM1900 

Phone -- 

Noise -- 

Validation -- IMT2000 

Phone -- 

Noise -- CUSTOM 

Validation Measurement 1: Validation Plane with Cheek device 
position (band bluetooth) 
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Phone -- 
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MEASUREMENT 1 

 
VALIDATION 

 

Type: Validation measurement (Complete) 

Date of measurement: 16/8/2007 

Measurement duration: 6 minutes 42 seconds 

Mobile Phone IMEI number: -- 

 

 

A. Experimental conditions. 

 

Phantom File surf_sam_plan.txt, Adaptative 2 max 

Phantom Validation plane 

Device Position Cheek 

Band CUSTOM (bluetooth) 

Channels -- 

Signal Duty Cycle: 1.00 

 

 

B. Instrumentations. 
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PC HP (Pentium(R) V 3.06GHz375052-AA1, SN:375052-AA1) 

Network Emulator Agilent (E5071B, SN:B23-03291) 

Voltmeter Keithley (2000, SN:1015843) 

Synthetizer Agilent (E8257C, SN:MY43321570) 

Amplifier Mini-Circuits (ZHL-42, SN:110405) 

Power Meter Agilent (E4416A, SN:QB41292714) 

Probe Antennessa (SN:SN_1205_EP_45) 

Phantom Antennessa (SN:SN41_05_SAM29) 

Liquid Antennessa (Last Calibration:02/2006) 
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C. SAR Measurement Results 

 

 

Frequency (MHz) 2437.000000 

 

Relative permitivity (real part) 50.348000 

 

Relative permitivity (imaginary 

part) 

14.295750 

 

Conductivity (S/m) 1.935486 

 

Variation (%) 0.510000 

 

 

SURFACE SAR VOLUME SAR 



  

Project name:   8/16/2007 11:44:00 AM Page 15 

 

Maximum location: X=1.00, Y=2.00 

 

SAR 10g (W/Kg) 24.410086 

 

SAR 1g  (W/Kg) 54.990273 

 

 



  

Project name:   8/16/2007 11:44:00 AM Page 16 

 

 

 

Z Axis Scan 

 

 

 

 


