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1. Dipole Construction & Electrical Characteristics

The validation dipole was constructed in accordance with the IEEE Std “Recommended Practice
for Determining the Spatial-Peak Specific Absorption Rate (SAR) in the Human Body Due to
Wireless Communications Devices: Experimental Techniques”. The electrical properties were
measured using an HP 8753E Network Analyzer. The network analyzer was calibrated to the
validation dipole N-type connector feed point using an HP85032E Type N calibration kit. The
dipole was placed parallel to a planar phantom at a separation distance of 15.0mm from the
simulating fluid using a loss-less dielectric spacer. The measured input impedance is:

Feed point impedance at 450MHz Re{Z} =49.982Q
Im{Z} =5.8594Q2

Return Loss at 450MHz -24.714dB
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Validation Dipole Dimensions

Frequency (MHz) L (mm) h (mm) d (mm)
300 420.0 250.0 6.2
450 288.0 167.0 6.2
835 161.0 89.8 3.6
900 149.0 83.3 3.6

1450 89.1 51.7 3.6
1800 72.0 41.7 3.6
1900 68.0 39.5 3.6
2000 64.5 37.5 3.6
2450 51.8 30.6 3.6
3000 41.5 25.0 3.6

2. Validation Phantom

The validation phantom was constructed using relatively low-loss tangent Plexiglas material.
The dimensions of the phantom are as follows:

Length: 83.5 cm
Width: 369 cm
Height: 21.8 cm

The bottom of the phantom is constructed of 6.2 + 0.1mm Plexiglas.
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450MHz Dipole Calibration Photo




450MHz Dipole Calibration Photo




3. Measurement Conditions

The planar phantom was filled with brain simulating tissue having the following electrical
parameters at 450MHz:

Relative Permitivity: 43.8 +5%
Conductivity: 0.86 mho/m +5%
Temperature: 23.1°C

The 450MHz simulating tissue consists of the following ingredients:

Ingredient Percentage by weight
Water 38.56%
Sugar 56.32%
Salt 3.95%
HEC 0.98%
Dowicil 75 0.19%
Target Dielectric Parameters e =435
at 22°C 6 =0.87 S/m




4. SAR Measurement

The SAR measurement was performed with the E-field probe in mechanical detection mode
only. The setup and determination of the forward power into the dipole was performed using the
following procedures.

y' 3D Probe positioner
/ d
‘Y‘ / Field probe
[ Flat Phantom
N | )
—
Dipole
Dir.Coupler
; R
2?:::ator | ] LKO\V/V X
Pass Cable Att1
PM1

First the power meter PM1 (including attenuator Attl) is connected to the cable to measure the
forward power at the location of the dipole connector (X). The signal generator is adjusted for
the desired forward power at the dipole connector (taking into account the attenuation of Attl)
as read by power meter PM2. After connecting the cable to the dipole, the signal generator is
readjusted for the same reading at power meter PM2. If the signal generator does not allow
adjustment in 0.01dB steps, the remaining difference at PM2 must be taken into consideration.
PM3 records the reflected power from the dipole to ensure that the value is not changed from the
previous value. The reflected power should be 20dB below the forward power.



Ten SAR measurements were performed in order to achieve repeatability and to establish an
average target value.

Validation Dipole SAR Test Results

Validation SAR @ 0.25W SAR @ 1W SAR @ 0.25W SAR @ 1W Peak SAR @
Measurement Input averaged | Input averaged | Input averaged | Input averaged 0.25W Input
over 1g over 1g over 10g over 10g

Test 1 1.47 5.88 0.971 3.88 2.31
Test 2 1.43 5.72 0.949 3.80 2.25
Test 3 1.45 5.80 0.961 3.84 227
Test 4 1.44 5.76 0.954 3.82 2.26
Test 5 1.46 5.84 0.969 3.88 2.29
Test 6 1.42 5.68 0.939 3.76 223
Test 7 1.45 5.80 0.960 3.84 227
Test 8 1.41 5.64 0.928 3.71 222
Test 9 1.43 5.72 0.950 3.80 225
Test10 1.46 5.84 0.971 3.88 2.29
Average Value 1.44 5.77 0.946 3.82 2.26

The results have been normalized to 1W (forward power) into the dipole.

Averaged over 1cm (1g) of tissue:

Averaged over 10cm (10g) of tissue:

5.77 mW/g

3.82 mW/g
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Probe ET3DV6

SN:1590

Manufactured: March 19, 2001
Calibrated: March 26, 2001

Calibrated for System DASY3
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ET3DV6 SN:1590

DASY3 - Parameters of Probe: ET3DV6 SN:1590

Sensitivity in Free Space

NormX
NormY
NormZ

1.77 mV/(VIm)?
1.91 mV/(V/Im)?
1.67 mMV/(V/Im)?

Sensitivity in Tissue Simulating Liquid

Head 450 MHz

ConvF X
ConvF Y
ConvF Z

Head 900 MHz

ConvF X
ConvF Y
ConvF Z

Head 1500 MHz

ConvF X
ConvF Y
ConvF Z

Head 1800 MHz

ConvF X
ConvF Y
ConvF Z

Sensor Offset

€= 435+5%

extrapolated
extrapolated

extrapolated

e=42+5%

+ 7% (k=2)
+ 7% (k=2)
+ 7% (k=2)

e = 40.4 + 5%

interpolated
interpolated

interpolated

e=40+5%

+ 7% (k=2)
+ 7% (k=2)
+ 7% (k=2)

Probe Tip to Sensor Center

Optical Surface Detection

Page 2 of 9

1.2+0.2

Diode Compression

DCP X 100 mV
DCPY 100 mV
DCP Z 100 mV

0.87 £ 10% mho/m

Boundary effect:
Alpha 0.29
Depth 2.72

0.97 £ 10% mho/m

Boundary effect:
Alpha 0.37
Depth 2.48

1.23 + 10% mho/m

Boundary effect:
Alpha 0.47
Depth 2.17

1.40 + 10% mho/m

Boundary effect:
Alpha 0.53
Depth 2.01

mm



ET3DV6 SN:1590

DASY3 - Parameters of Probe: ET3DV6 SN: 1590

Body

Body

Body

Body

450 MHz e =56.7%5%
ConvF X 7.23 extrapolated
ConvF Y 7.23 extrapolated
ConvF Z 7.23 extrapolated

900 MHz e =55.0%5%
ConvF X 6.61 7% (k=2)
ConvF Y 6.61 +7% (k=2)
ConvF Z 6.61 7% (k=2)

1500 MHz € =54.0%+5%
ConvF X 5.78 interpolated
ConvF Y 5.78 interpolated
ConvF Z 5.78 interpolated

1800 MHz € =53.3%5%
ConvF X 5.36 +7% (k=2)
ConvF Y 5.36 +7% (k=2)
ConvF Z 5.36 +7% (k=2)
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"

=0.94 £ 10% mho/m

=1.05 % 10% mho/m

=1.30 £ 10% mho/m

=1.52 £ 10% mho/m



ET3DV6 SN:1590

Receiving Pattern (f), q=0°

f =30 MHz, TEM cell ifi110 f =100 MHz, TEM cell ifi110
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ET3DV6 SN:1590

f = 1800 MHz, WG R22

f = 2500 MHz, WG R26

Isotropy Error

(f),q=0°

error[dB]
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ET3DV6 SN:1590

Frequency Response of E-Field

( TEM-Cell:ifi110, Waveguide R22)

frequency response
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ET3DV6 SN:1590

Dynamic Range f(SAR;.in)
( TEM-Cell:ifi110)
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Conversion Factor Assessment

f =900 MHz, WG R9 (head) f = 1800 MHz, WG R22 (head)
0.90 7.00
0.80 6.00
0.70 +
5.00
0.60
0.50 i 4.00 ~

0.40 !222%\ 3.00
0.30 %
\ 2.00
0.20 \
0.10 M@ 1.00
0.00 0.00 ‘ R

0 20 40 60 0 20 40 60

z[mm] z[mm]

SAR[MW/cm?®] / W
SAR[MW/cm?®] / W

—0— Analytical —O— Measuremets —0— Analytical —O— Measuremets

ET3DV6 SN:1590
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Deviation from Isotropy in HSL

Error (gf ), f =900 MHz

[ap] 10115
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450MHz System Validation & EUT Evaluation

Measured Liquid Dielectric Parameters (Brain)
March 14, 2002

Frequency ¢’ e"

400.000000 MHz  45.2787  37.4392
402.000000 MHz 451498 37.3431
404.000000 MHz  45.1355  37.1692
406.000000 MHz  45.0463  37.0492
408.000000 MHz 450185  36.9215
410.000000 MHz 450110  36.7919
412.000000 MHz  44.9069  36.6982
414000000 MHz  44.8833  36.5936
416.000000 MHz  44.8205  36.4958
418000000 MHz 44,7692  36.3369
420.000000 MHz 44,7244 36.2186
422.000000 MHz - 44.6995  36.0984
424000000 MHz 446390  36.0045
426.000000 MHz 446148  35.8863
428000000 MHz 445400  35.7571
430.000000 MHz 445071  35.6424
432.000000 MHz  44.4247 35,5851
434000000 MHz 444169 354392
436.000000 MHz  44.3547  35.3803
438.000000 MHz  44.2989  35.2344
440.000000 MHz 44,3035  35.1668
442.000000 MHz  44.2415  35.1004
444000000 MHz  44.1709 35,0361
446,000000 MHz 441209  34.9787
448,000000 MHz  44.0798  34.8545
450.000000 MHz  44.0525  34.7573
452000000 MHz 439862  34.6484
454000000 MHz 439804  34.6240
456.000000 MHz 439390  34.5499
458,000000 MHz 438933  34.5048
460.000000 MHz 438679  34.4109
462.000000 MHz  43.7877 34,3174
464.000000 MHz 438148  34.2623
466.000000 MHz  43.7946  34.1970
468.000000 MHz 436689  34.0950



450MHz EUT Evaluation

Measured Liquid Dielectric Parameters (Body)
March 14, 2002

Frequency ¢’ e"

400.000000 MHz  58.7243  40.4457
402.000000 MHz  58.7710  40.3509
404.000000 MHz  58.6960  40.1738
406.000000 MHz  58.6663  40.0109
408.000000 MHz  58.6167  39.8532
410.000000 MHz  58.6473  39.7861
412.000000 MHz  58.5985  39.6307
414000000 MHz 585741  39.4928
416000000 MHz 585217  39.4232
418000000 MHz 585415  39.2993
420.000000 MHz  58.5142  39.1446
422.000000 MHz 584519  39.0184
424000000 MHz  58.3941  38.9128
426.000000 MHz  58.3643  38.7422
428000000 MHz  58.3520  38.6599
430.000000 MHz  58.3555  38.5051
432.000000 MHz  58.3456  38.4338
434000000 MHz 582768  38.2658
436.000000 MHz  58.2373  38.1922
438.000000 MHz  58.2096  38.0775
440.000000 MHz  58.1616  38.0071
442.000000MHz  58.1121  37.8790
444000000 MHz  58.0971  37.8228
446,000000 MHz  58.0079  37.7338
448,000000 MHz  58.0509  37.6281
450.000000 MHz  57.9667  37.5590
452.000000 MHz  57.9893  37.4015
454000000 MHz  57.9577  31.3516
456.000000 MHz  57.8697  37.25/0
458,000000 MHz  57.8983  37.1294
460.000000 MHz  57.9036  37.0263
462.000000 MHz  57.8518  36.9642
464.000000MHz  57.8128  36.8719
466.000000MHz  57.7615  36.7644
468.000000 MHz  57.7538  36.6855
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Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland, Phone +41 1 245 97 00, Fax +41 1 245 97 79

Certificate of conformity / First Article Inspection

item SAM Twin Phantom V4.0
Type No QD 000 P40 BA
_Series No TP-1002 and higher
Manufacturer / Origin Untersee Composites

Hauptstr. 69
CH-8559 Fruthwilen
Switzerland

Tests

The series production process used allows the fimitation to test of first articles.

Complete tests were made on the pre-series Type No. QD 000 P40 AA, Serial No. TP-1001 and on the
series first article Type No. QD 000 P40 BA, Serial No. TP-1006. Certain parameters have been retested
using further series units (called samples).

Test Requirement Details Units tested
Shape Compliance with the geometry IT'IS CAD File (*) First article,
according to the CAD model. Samples
Material thickness | Compliant with the requirements 2mm +/- 0.2mm in First article,
according to the standards specific areas Samples
| Materiai— — ~ ~ | Dielectric parameters forrequired —~ | 200 MHz -3 GHz— 1 Material-
parameters frequencies Relative permittivity <5 | sample
Loss tangent < 0.05. TP 104-5
Material resistivity | The material has been tested to be Liquid type HSL 1800 Pre-series,
compatible with the liquids defined in | and others according to | First article
the standards the standard.

Standards

[11 CENELEC EN 50361

[2] IEEE P1528-200x draft 6.5

[3] IEC PT 62209 draft 0.9

(*) The IT'IS CAD file is derived from [2] and is also within the tolerance requirements of the shapes of
{1] and [3].

Conformity

Based on the sample tests above, we certify that this item is in compliance with the uncertainty
requirements of SAR measurements specified in standard {1] and draft standards [2] and [3].

Date 18.11.2001

7 ./ P
SignaturelStﬁélr/% Schmid & l,’artner % &’/ﬂ%ﬁ’%

: Engineering ;AG

Zeughausstrasse 43, CH-8004 Zurich
2ol %41 1 245 97 00, Fox +41 1 245 97 79

Doc No 881 - QD 000P40BA-B Page 1(1)
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FACE-HELD SAR TEST SETUP PHOTOGRAPHS
2.5cm Separation Distance
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BODY-WORN SAR TEST SETUP PHOTOGRAPHS
with 1.3cm Belt-Clip Separation Distance

@"E‘C_E TE# 134

ey =
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BODY-WORN SAR TEST SETUP PHOTOGRAPHS
with 1.0cm Belt-Holster Separation Distance
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EUT PHOTOGRAPHS
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EUT PHOTOGRAPHS
with Belt-Clip
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EUT PHOTOGRAPHS
with Belt-Holster
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