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3. System Validation Dipole (D1800V2,S/N: 2d04) 
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D1800V2 Calibration for Impedance and Return-loss 

1. Test environment 

 
 
 
 
 

 
2. Equipment used 

Control No. Instrument Manufacturer Model No Serial No Calibration Date  
Expiration date of the 

calibration 
MNA-01 Network Analyzer Agilent/HP E8358A US41080381 2012/09/14 2013/09/30 
EST-46 3.5mm Calibration Kit Agilent 85052D MY43252869 2012/08/13 2013/08/31 

MCC-141 Microwave Cable Junkosha MWX221 1203S212(1m) 2012/04/23 2013/04/30 

MDA-06 Dipole Antenna 
Schmid&Partner 
Engineering AG 

D1800V2 2d040 2010/12/09 2013/12/31 

MPSAM-02 SAM Phantom 
Schmid&Partner 
Engineering AG 

SAM Twin 
Phantom V4.0 

1333 Pre Check - 

MOS-24 Thermo-Hygrometer Custom CTH-201 5 2012/05/14 2013/05/31 
HSL2450         Daily chec - 
MSL2450         Daily chec - 
SAR room         Daily chec - 

 
 
3. Test Result 
Impeadance,Transformed to feed point Head Deviation Tolerance Result
Calibration (SPEAG) 2010/12/09 48.8 Ω-1.9jΩ - - -
Calibration(ULJ)2012/11/30 48.93Ω-3.96jΩ 0.13Ω-2.06jΩ +/-5Ω+/-5jΩ Complied

Return loss Head Deviation Tolerance Result
Calibration (SPEAG) 2010/12/09 -33.1dB - - -
Calibration(ULJ)2012/11/30 -27.66dB 5.44dB -33.1 *+/-20% Complied

Impeadance,Transformed to feed point Body Deviation Tolerance Result
Calibration (SPEAG)  2010/12/09 44.4 Ω-2.2jΩ - - -
Calibration(ULJ)2012/11/30 45.36Ω-3.36jΩ 0.96Ω-1.16jΩ +/-5Ω+/-5jΩ Complied

Return loss Body Deviation Tolerance Result
Calibration (SPEAG) 2010/12/09 -24.0dB - - -
Calibration(ULJ)2012/11/30 -24.44dB -0.44dB -24*+/-20% Complied  

 
*Tolerance : According to the KDB450824D02  
 

Date November 30, 2012   

Ambient Temperature 24.0 deg.C Relative humidity 50%RH 
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Measurement Plots 
<Head Liquid> 
 

 
 
<Body Liquid> 
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4. System Validation Dipole (D2450V2,S/N:713) 
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D2450V2 Calibration for Impedance and Return-loss 

 
 
 
 

 
1. Test environment 

 
 
 
 
 

2. Equipment used 
Control No. Instrument Manufacturer Model No Serial No Calibration 

Date * 
Interval(mont
h) 

MNA-01 Network Analyzer Agilent/HP E8358A US41080381 2012/09/14* 12
EST-46 3.5mm Calibration Kit Agilent 85052D MY43252869 2012/08/13*12
MCC-141 Microwave Cable Junkosha MWX221 1203S212(1m) 2012/04/23*12
MDA-07 Dipole Antenna Schmid&Partner 

Engineering AG 
D2450V2 713 2010/09/06 * 

36 
MPSAM-02 SAM Phantom Schmid&Partner 

Engineering AG 
SAM Twin 
Phantom V4.0 

1333 Pre Check 

MOS-24 Thermo-Hygrometer Custom CTH-201 0005 2012/05/14 * 
12 

HSL2450     Daily check 
MSL2450     Daily check 
SAR room     Daily check 
 

Date September 21, 2012   

Ambient Temperature 24.5 deg.C Relative humidity 58%RH 

Equipment Dipole Antenna Model D2450V2 

Manufacture Schmid&Partner Engineering AG Serial 713 

Tested by Hisayoshi Sato/ISE/ULI 
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3. Test Result 
 
Impeadance,Transformed to feed point Head Deviation Tolerance Result
Calibration (SPEAG) 2010/9/06 53.0 Ω+1.0jΩ - - -
Calibration(ULJ)2012/8/21 52.26Ω-0.43jΩ -0.74Ω-1.43jΩ +/-5Ω+/-5jΩ Complied

Return loss Head Deviation Tolerance Result
Calibration (SPEAG) 2010/9/06 -30.4dB - - -
Calibration(ULJ)2012/8/21 -32.96dB -2.56dB 30.4 *+/-20% Complied

Impeadance,Transformed to feed point Body Deviation Tolerance Result
Calibration (SPEAG) 2010/9/06 49.6 Ω+2.1jΩ - - -
Calibration(ULJ)2011/9/13 48.25Ω+0.29jΩ -1.35Ω+1.81jΩ +/-5Ω+/-5jΩ Complied

Return loss Body Deviation Tolerance Result
Calibration (SPEAG) 2010/9/06 -33.5dB - - -
Calibration(ULJ)2011/9/13 -34.89dB -1.39dB 33.5*+/-20% Complied  

 
*Tolerance : According to the KDB450824D02  
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Measurement Plots 
<Head Liquid> 

 
 
 
<Body Liquid> 
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5. Validation uncertainty 
 
The uncertainty budget has been determined for the DASY5 measurement system according to the SPEAG documents[2] 
and is given in the following Table. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Note: This uncertainty budget for validation is worst-case. 
 

Probability (ci) vi
distribution 1g or

veff

Probe calibration ± 6.00 Normal 1 1 ± 6.00 ∞

Axial isotropy of the probe ± 4.7 Rectangular √3 1 ± 2.7 ∞

Spherical isotropy of the probe ± 9.6 Rectangular √3 0 ± 0.0 ∞

Boundary effects ± 1.0 Rectangular √3 1 ± 0.6 ∞

Probe linearity ± 4.7 Rectangular √3 1 ± 2.7 ∞
Detection limit ± 1.0 Rectangular √3 1 ± 0.6 ∞
Modulation response ± 0.0 Rectangular √3 1 ± 0.0 ∞
Readout electronics ± 0.3 Normal 1 1 ± 0.3 ∞
Response time ± 0.0 Rectangular √3 1 ± 0.0 ∞
Integration time ± 0.0 Rectangular √3 1 ± 0.0 ∞

RF ambient Noise ± 1.0 Rectangular √3 1 ± 0.6 ∞
RF ambient Reflections ± 1.0 Rectangular √3 1 ± 0.6 ∞
Probe Positioner ± 0.8 Rectangular √3 1 ± 0.5 ∞
Probe positioning ± 6.7 Rectangular √3 1 ± 3.9 ∞
Max.SAR Eval. ± 2.0 Rectangular √3 1 ± 1.2 ∞

Deviation of exp.dipole ± 5.5 Rectangular √3 1 ± 3.2 ∞
Dipole Axis to Liquid Distance ± 2.0 Rectangular √3 1 ± 1.2 ∞
Input power and SAR drift meas. ± 3.4 Rectangular √3 1 ± 2.0 ∞

Phantom uncertainty ± 4.0 Rectangular √3 1 ± 2.3 ∞

Liquid conductivity (target) ± 5.0 Rectangular √3 0.78 ± 2.3 ∞
Liquid conductivity (meas.) + 5.0 Normal 1 0.26 + 1.3 ∞
Liquid permittivity (target) ± 5.0 Rectangular √3 0.78 ± 2.3 ∞
Liquid permittivity (meas.) - 5.0 Normal 1 0.23 - 1.2 ∞
Liquid conductivity
- temp.unc (below 2deg.C.)

± 1.7 Rectangular √3 0.78 ± 0.8 ∞

Liquid permittivity
- temp.unc (below 2deg.C.)

± 0.3 Rectangular √3 0.23 ± 0.0 ∞

± 10.157
± 20.3

Measurement System

Phantom and Setup

Combined Standard Uncertainty
Expanded Uncertainty (k=2)

Dipole Related

Error Description
Uncertai

divisor
Standard

value ± (1g)


