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SAR MEASUREMENT UNCERTAINTIES

UNCERTAINTY EVALUATION FOR HANDSET SAR TEST
B= h= i=
i b i ol | ] 9| oute | cxge | "
Sec TE,;" F'r.nh_ Diie 8 5 1uig 1 ?Ii ’

Uncertainty Component (&%) | Dist (1g) (10 g) E % | % v
Measurement System
Frobe Calibration E21. N 1 1 1 7 7=
Axial lsotropy E2.2 250 R | A3 | (o™ | (1-c)™ | 102062 | 102062
Hemispherical lsatropy EZ22 4 R 3 AT, AT, | 153299| 163299 (=
Boundary Effect E23 1 R 3 1 1 057735\ 057735)=
Linearity E24 5 R 3 1 1 2 88675| 2 88675 =
oystem Detection Limits E.25 11 R 43 1 1 057735 057735]|=
Readout Electronics E.2 B 002 N 1 1 1 o002 002
Response Time E2Y. 3l R 43 1 1 1,73205) 173205 =
Integration Time E.28. 2l R 3 1 1 1,1547 1,1547|=
RF Arnbient Conditions EEG.1 3 R 3 1 1 1,73205) 1,73205(=
Frobe Positioner Mechanical
Tolerance EG2 2 R 3 1 1 11547 11547 |=
Probe Positioning with respect to
FPhantarn Shell EG.3 gos| R 3 1 1 002857 | 0 02557 | =
Extrapolation, interpolation and
Integration Algarithrms for Max. SAR
Evaluation E52 5 R 3 1 1 288675| 2 88675 =
Test sample Related
Test Sample Positioning E.4.21. 003 N 1 1 1 003 0,03 [MN-1
Device Holder Uncertainty Ed4.1.1 =L 1 1 1 5 5[N-1
Cutput Power Yariation - SAR drift
rmeasurerment E.E.2. 3l R 43 1 1 1,73205) 173205 =
Phantom and Tissue Parameters
Phantom Uncertainty (shape and
thickness tolerances) E.3.1. ooa| R 43 1 1 0028587 0 028587 | =
Ligquid Conductivity - dewviation from
target values E32 5 R 3 064 043 | 134752 1.2413)=
Liguid Conductivity - measurement
uncertainty E33 5 N 1 064 0,43 32 215|M
Liquid Permittivity - deviation fram
target values E.3.2 3l R 43 0k 049 (103923 0,8487 (=
Liquid Permittivity - measurement
uncertainty E.3.3. o M 1 0g 0,449 o] 4 9
Combined Standard Uncertainty RE55 11 1265) 10 5799
Expanded Uncertainty
(95% CONFIDENCE INTERVAL) k 21,8079| 20,7366
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VALIDATON MEASUREMENT UNCERTAINTIES

UNCERTAINTY FOR SYSTEM PERFORMANCE CHECK
B= h= i=
i b i U liw| f d o
Sec TE,;" F'r.nh_ Diie 8 5 1uig 1 ?Ii ’

Uncertainty Component (&%) | Dist (1g) (10 g) E % | % v
Measurement System
Frobe Calibration E21. N 1 1 1 7 7=
Axial lsotropy E2.2 250 R | A3 | (o™ | (1-c)™ | 102062 | 102062
Hemispherical lsatropy EZ22 4 R 3 AT, AT, | 153299| 163299 (=
Boundary Effect E23 11 R 3 1 1 057735\ 057735]=
Linearity E24 5 R 3 1 1 2 88675| 2 88675 =
oystem Detection Limits E.25 11 R 43 1 1 057735 057735]|=
Readout Electronics E.2 B 002 N 1 1 1 o002 002
Response Time E2Y. 3l R 43 1 1 1,73205) 173205 =
Integration Time E.2.8. 21 R A3 1 1 11547 11547 =
RF Arnbient Conditions EEG.1 3 R 3 1 1 1,73205) 1,73205(=
Frobe Positioner Mechanical
Tolerance EG2 2 R 3 1 1 11547 11547 |=
Probe Positioning with respect to
FPhantarn Shell EG.3 gos| R 3 1 1 002857 | 0 02557 | =
Extrapolation, interpolation and
Integration Algarithrms for Max. SAR
Evaluation E52 5 R 3 1 1 288675| 2 88675 =
Dipole
Dipale Axis to Liguid Distance g3, E42 1 N 3 1 1 057735\ 057735 N1
Input Power and SAR drift
rmeasurerment g, 662 2 R 43 1 1 11547 11547 | =
Phantom and Tissue Parameters
Phantam Uncertainty (shape and
thickness tolerances) E.3.1. ooa| R 43 1 1 0028587 0 028587 | =
Ligquid Conductivity - dewviation from
target values E32 5 R 3 064 043 | 134752 1.2413)=
Ligquid Conductivity - measurement
uncertainty E33 5 N 1 064 0,43 32 215|M
Liquid Permittivity - deviation fram
target values E.3.2 3l R 43 0k 049 (103923 0,8487 (=
Liquid Permittivity - measurement
uncertainty E.3.3. 100 M 1 5] 0,49 o] 4 9
Combined Standard Uncertainty RE55 9 87239) 9 25204
Expanded Uncertainty
(95% CONFIDENCE INTERVAL) k 19,3493 18,134
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MEASUREMENT 1

2450MHz Head Liquid Validation

Type: Validation measurement (Complete)
Date of measurement: 31/3/2006

Length of measurement: 8 minutes 31 seconds
Number of maxima: 1

Mobile Phone IMEI number: --

A. Experimental conditions.

Phantom File surf_sam_plan.txt, Adaptative 1 max
Phantom Validation plane
Device Position Dipole
Band CUSTOM (Bluetooth)
Channels --
Signal Duty Cycle: 1.00
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B. Instrumentations.

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)

C. SAR Measurement Results

Frequency (MHz) 2442.000000
Relative permitivity (real part) 39.382000
Relative permitivity (imaginary part) 13.567050
Conductivity (S/m) 1.840596
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Variation (%o)

-0.450000

SURFACE SAR

VOLUME SAR

Surface Radiated Tntensity Zoom In/Out

Colors Scale D

Wikg)
6304903 120-]
60.778832
58.508634
56.230435
53. 960237
51.898038
49, 427841
4T, 157642

44887444

42 617246
40. 347048

38.076549
35. 806651
33.536453
31266255 = ]
2. YUt

-120-|

=, D v ] ] ¥ D D T ’ |
-150 120 -80 60 -3 0 3 80 W 120 1s0
b

Volume Radisted Tntensity Zoon In/lut

Colovs Seale D

(t/kg)

B4, 468554
B0, 15639
5. 404395
51. 621801
47. 339207
43. 056613
33, 774019
34, 491424
30. 20883
25. 826236

120

21. 643642

17. 361047
13, 076453
8.795859
4.513265
U Zaust

Z-Cuts Control

<< Vpper Cut

Z=%0

-150

-
-150

[ ]

0 v " " v I ! ! y d
-120 -80 &0 -3 0 30 60 0 120 150
b

SAR (WI/kg) Internal Surface

External Surface Average

SAR 10g 21.602158

25.818960

23.710560

SAR 1g 47.052917

56.267227

51.660072

SAR 10g 33.015491

Contiguous

37.139771

35.077633
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MEASUREMENT 2

2450MHz Body Liquid Validation

Type: Validation measurement (Complete)
Date of measurement: 6/4/2006

Length of measurement: 8 minutes 35 seconds
Number of maxima: 1

Mobile Phone IMEI number: --

A. Experimental conditions.

Phantom File surf_sam_plan.txt, Adaptative 1 max
Phantom Validation plane
Device Position Dipole
Band CUSTOM (Bluetooth)
Channels --
Signal Duty Cycle: 1.00
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B. Instrumentations.

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)

C. SAR Measurement Results

Frequency (MHz) 2442.000000
Relative permitivity (real part) 39.382000
Relative permitivity (imaginary part) 13.567050
Conductivity (S/m) 1.840596
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Variation (%o) 0.310000

SURFACE SAR VOLUME SAR

Surface adiated Intensity Zoon In/Out Yolume Radiated Intensity Zoom In/lut

Colors Seals D L0y

kg
5T. 082966 120
54.860608
52.674232
50, 479855
48.2854T8
48.001101
43896724
41.702348
39, 507971
37. 313584
35. 119217
32.92484
30.730453
28, 536086

Colors Seale
kg
54. 366919 120}
50, 777048
4T 167173
43, 557301
39, 947428
38. 337555
2. 27682
29, 117609

25, 507938

21, 898063
18. 288191

14. 676318
11. 066445
7.4565T2
3. 845699 = T
ey

26.341709
24, 12755

-120-| Lewarr -120]

-150

o D v ] ] " D T ’ | U
-150 120 -90 5 0 120 150

- 0 v " " v n ! ! y d
-150 -1200 80 b 60 0 120 150

SAR (WI/kg) Internal Surface | External Surface Average

SAR 10g 20.449385 24.161308 22.305346

SAR 1g 44.624596 52.687782 48.656189

SAR 10g 29.944296 33.788982 31.866638

Contiguous
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