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APPENDIX D: SYSTEM CERTIFICATE & CALIBRATION

D1: SAM PHANTOM
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' Schmid & Partner ©
‘Engineering AG . . .

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

W

~ Certificats of conformity | First Article Inspection

tom ~TSAM Twin Phantom V4.0

Type No QD 000 P40 CA .
SeriesNo TP-1150 and higher ~ >
Manufacturer/ Origin = -| Untersee Composites '
S . *| Hauptstr. 69 -
_ CH-8559 Fruthwilen
-~ | Switzedand .~

Tests -

The series production process used aliows the limitation to test of first articles. =~ .~ * .
~Complete tests were made on the pre-series Type No. QD 000 P40 AA, Serial No. TP-1001 andonthe ..
. & series first article Type No. QD 000 P40 BA, Serial No, TP-1008. Certain parameters have beer retested -
using further series units (called samples). .~ - o R L

Y

Test T Requirement _ T Details TUnits 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
Material . .| Dielectric-parameters for required 200 MHz-~3GHz - | Material
parameters. - | frequencies ‘ . 'Relative permittivity <5 | sample

: - : - Loss tangent < 0.05. TP 1045
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. : i

, Sl;a'ndardé

{11 CENELEC EN 50361 ,
[2] IEEE P1528-200x draft 6.5 -
[3] IECPT62209draft0.9 . : - o .
(M '[l;t]le ﬂ;is CAD file is derived from [2] and is also within the tolerance requirements of the shapes of . -
and {3]. : BT : o . -

Conformity | e o

Based on the samplé tests above, we certify that this ité_m is in compliance with the unbertainty
requirements of SAR measurements specified in standard [1] and draft standards [2] and 3

Date ' 28.02.2002

| | Schmid & Partner
Signature / Stamp _ o Engi'neering,,AG
: " : * Zeughausstrasse 43, CH-2004 Zurich

Tel. 443 1,245 97 00, Fax 4419 2489779 © -

'2 F etV | | %&ag% -

DocNo  881~QD 000 P40 CA— 8 R . + page W)



D2: 2450MHZ SYSTEM VALIDATION DIPOLE
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Schmid & Partner
Engineering AG

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

Calibration Certificate

2450 MHz System Validation Dipole

Type:

Serial Number:

Place of Calibration:

Date of Calibration:

Calibration Interval;

Schmid & Partner Engineering AG hereby certifies, that this device has been calibrated on
the date indicated above. The calibration was performed in accordance with specifications
and procedures of Schmid & Partner Engineering AG.

Wherever applicable, the standards used in the calibration process are traceable to
international standards. In all other cases the standards of the Laboratory for EMF and
Microwave Electronics at the Swiss Federal Institute of Technology (ETH) in Zurich,
Switzerland have been applied.

Calibrated by:

Approved by:




Schmid & Partner
Engineering AG

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

DASY

Dipole Validation Kit

Type: D2450V2
Serial: 716

Manufactured: September 10, 2002
Calibrated: September 26, 2002



1. Measurement Conditions

The measurements were performed in the flat section of the new SAM twin phantom filled
with head simulating solution of the following electrical parameters at 2450 MIz:

Relative permitivity 37.7 + 5%
Conductivity 1.88 mho/m =+ 10%

The DASY System with a dosimetric E-field probe ET3DV6 (SN:1507, conversion factor 5.0
at 2450 MHz) was used for the measurements.

The dipole feedpoint was positioned below the center marking and oriented parallel to the
body axis (the long side of the phantom). The standard measuring distance was 10mm from
dipole center to the solution surface. The included distance holder was used during
measurements for accurate distance positioning.

The coarse grid with a grid spacing of 20mm was aligned with the dipole, The 5x5x7 fine cube
was chosen for cube integration. Probe isotropy errors were cancelled by measuring the SAR
with normal and 90° tumed probe orientations and averaging.

The dipole input power (forward power) was 250mW + 3 %. The results are normalized to
1W input power.

2.1.  SAR Measurement with DASY3 System

Standard SAR-measurements were performed according to the measurement conditions
described in section 1. The results (see figure supplied) have been normalized to a dipole input
power of 1W (forward power). The resulting averaged SAR-values measured with the
dosimetric probe ET3DV6 SN:1507 and applying the worst-case extrapolation are:

averaged over 1 cm® (1 g) of tissue: 57.2 mW/g

averaged over 10 cm® (10 g) of tissue: 26.4 mW/g

2.2 SAR Measurement with DASY4 System

Standard SAR-measurements were performed according to the measurement conditions
described in section 1. The results (see figure supplied) have been normalized to a dipole input
power of 1W (forward power). The resulting averaged SAR-values measured with the
dosimetric probe ET3DV6 SN:1507 and applying the advanced extrapolation are:

averaged over 1 cm® (1 g) of tissue: 54.0 mW/g

averaged over 10 cm’® (10 g) of tissue: 25,2 mW/g



3. Dipole impedance and return loss

The impedance was measured at the SMA-connector with a network analyzer and numerically
transformed to the dipole feedpoint. The transformation parameters from the SMA-connector
to the dipole feedpoint are:

Electrical delay: 1.148 ns  (one direction)

Transmission factor: 0.982 (voltage transmission, one direction)

The dipole was positioned at the flat phantom sections according to section 1 and the distance
holder was in place during impedance measurements.

Feedpoint impedance at 2450 MHz: Re{Z}= 5410
Im{Z} =240
Return Loss at 2450 MHz -26.8dB
4. Measurement Conditions

The measurements were performed in the flat section of the new SAM twin phantom filled
with body simulating solution of the following electrical parameters at 2450 MHz:

Relative permitivity 524 5%
Conductivity 1.99 mho/m +10%

The DASY System with a dosimetric E-field probe ET3DV6 (SN:1507, conversion factor 4.5
at 2450 MHz) was used for the measurements.

The dipole feedpoint was positioned below the center marking and oriented parallel to the
body axis (the long side of the phantom). The standard measuring distance was 10mm from
dipole center to the solution surface. The included distance holder was used during
measurements for accurate distance positioning.

The coarse grid with a grid spacing of 20mm was aligned with the dipole. The 5x5x7 fine cube
was chosen for cube integration. Probe isotropy errors were cancelled by measuring the SAR
with normal and 90° turned probe orientations and averaging,

The dipole input power (forward power) was 250mW = 3 %. The results are normalized to
I'W input power.



5.1. __ SAR Measurement with DASY3 System

Standard SAR-measurements were performed according to the measurement conditions
described in section 4. The results (see figure supplied) have been normalized to a dipole input
power of 1W (forward power). The resulting averaged SAR-values measured with the
dosimetric probe ET3DV6 SN:1507 and applying the worst-case extrapolation are:

averaged over 1 cm® (1 g) of tissue; 57.2 mW/g

averaged over 10 cm® (10 g) of tissue: 27.0 mW/g

5.2  SAR Measurement with DASY4 System

Standard SAR-measurements were performed according to the measurement conditions
described in section 4. The results (see figure supplied) have been normalized to a dipole input
power of 1W (forward power). The resulting averaged SAR-values measured with the
dosimetric probe ET3DV6 SN:1507 and applying the advanced extrapolation are:

averaged over 1 cm® (1 g) of tissue: 51.6 mW/g

averaged over 10 cm® (10 g) of tissue: 25.0 mW/g

6. Dipole impedance and return loss

The dipole was positioned at the flat phantom sections according to section 4 (with body tissue
inside the phantom) and the distance holder was in place during impedance measurements.
Feedpoint impedance at 2450 MHz: Re{Z} = 49.6 0
Im{Z}= 420

Return Loss at 2450 MHz -27.5dB
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D3: DOSIMETRIC E-FIELD PROBE

ADT CORF




Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 3004 Zurich, Switzerfand

Client

Calibration procedure(s)

Calibration date:

Condition of the calibrated fem

This calibraion statement documents traceabiity of MATE used In the calibration procedures and conformity of the procedures with the ISONEG
170235 international standand.

All calibraticns have been conducted in the closed laboratory fecility; environment temperature 22 +/~ 2 degrees Celslus and humidity < 75%.

Calibrafion Equipment used (MATE crifical for callbration)

_h_lndul Type D # Cal Date (Calibrated by, Cerfificate Na.) Scheduled Calibration
RF generator HP 8684C US3842U01700 4-Aug-99 (SPEAG, in house check Aug-02) In house check: Aug-05
Power sensor E44128 MY41485277 2-Apr-03 (METAS, No 262-0250) Apr04
Power sensor HP 84814 WY41092180 18-Sep-02 (Agilent, No. 2002091 8) Bep-03
Power meter EPM E44198 0OB41203874 2-Apr-03 (METAS, No 252-0250) Apr-04
Network Analyzer HF 8753E US3I7r390585 18-Oct-01 (Agilent, No. 24BR1033101) In house check: Oct 03
Fluke Process Cafibrator Type 702 SN: 6205803 3-Sep-01 (ELCAL, No 2360) Sep-03

ml Funotion Slignature

Calibrated by:

Date lesuad: June 183, 2003

Thie calibration certificate i issued as an intermediate solution untll the accreditation process (based on ISONEC 17025 Intemational Standard} for
Calbration Laboratory of Schmid & Partner Enginesring AS Is completed.

$80-KP0301061-A ' Page 1 (1)



Zaughausstrasse 43, 8004 Zurich, Switzerland
Phone +41 1 245 9700, Fax +41 1 2459778
info@speag.com, httpyfiwww.speag.com

Probe ET3DV6

SN:1686

Manufactured: May 28, 2002
Last calibration: June 5, 2002

Repaired; June 12, 2003
Recalibrated: June 18, 2003

Calibrated for DASY Systems
{Note: non-compatible with DASY2 system!)

Page 1 of 10
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DASY - Parameters of Probe; ET3DV6 SN:1686

Sensitivity in Free Space Diode Compression

NormX 2.05 WVI(VIm)? DCP X 95  mV
NormyY 1.80 HVA(VIm) DCP Y 95 mv
NormzZ 1.73 UV/(VImY? DCP Z 95 mv
Sensitivity in Tissue Simulating Liquid
Head 900 MHz &= 41,5 £ 5% ¢ = 0,97 + 5% mho/m
Valid for f=800-1000 MHz with Head Tissue Simulating Liquid according to EN 50361, P1528-200X
ConvF X 6.7 +£9.5% (k=2) Boundary effect:
ConvF Y 6.7 +9.5% (k=2) Alpha 0.40
ConvF Z 6.7 +8.5% (k=2) Depth 2.18
Head 1800 MHz &= 40.0 + 5% 6= 1.40 + 5% mho/m
Valid for f=1710-1910 MHz with Head Tissue Simulating Liquid according to EN 50361, P1528-200X
ConvF X 5.3 +9.5% (k=2) Boundary effect:
ConvFY 5.3 19.5% (k=2) Alpha 0.45
ConvF Z 5.3 1£9.5% (k=2) Depth 2.62
Boundary Effect
Head 900 MHz Typical SAR gradient: 5 % per mm
Probe Tip to Boundary 1mm 2 mm
SARpe[%]  Without Correction Algorithm 8.1 4.6
0.1 0.3

SARpe (%]  With Comrection Algarithm

Typical SAR gradient: 10 % per mm

Head 1800 MHz
Probe Tip to Boundary 1 mm 2 mm
SARwe[%]  without Correction Algorithm 12.0 8.2
SARps [%] With Correction Algorithm 0.2 0.2
Sensor Offset
Probe Tip to Sensor Center 2.7 mm
1.2 +0.2 mm

Optical Surface Detaction

Page 72 of 10



ET3DVE SN: 1686 June 18, 2003

Receiving Pattern (¢), 6 = 0°

f =30 MHz, TEM cell ifi110 f= 100 MHz, TEM cell ifi110
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f = 500 MHz, TEM cell ifi110 ‘




ET3DVE SN:1686 June 18, 2003

[ f = 1800 MHz, WG R22 f = 2500 MHz, WG R22

|+x —t i ] -—ﬂ—Tﬁ-‘l!l ‘

Isotropy Error (¢), 6 = 0°
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ET3DV6 SN:1686 June 18, 2003

Frequency Response of E-Field

{ TEM-Cell:ifi110, Waveguide R22)
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ET3DVE SN:1686 June 18, 2003

Dynamic Range f(SARy,.;,)
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ET3DVE SN:1686 June 18, 2003

Conversion Factor Assessment

f= 900 MHz, WG RS (head] f= 1800 MHz, WG R22 (head)
35 - . 30.0 - ,
0 25.0
2.5 -
! z 20.0
2.0 -
I 150
15
100 |
1.0
s 5.0
ﬂﬂ e ! 1 ﬂ-ﬂ
i1} 20 41 G
z{mm]
| —#—Anahtical  —é—Measuremots | | —e—Anahtical —o—Maasuremeta
Haad 200 MHz E=41.5 % 5% o= 0,897 £ 5% mho/m

Valid for f=800-1000 MHz with Head Tisswe Simulating Liquid according to EN 50361, P1528-200X

ConvF X 6.7 +0.5% (k=2) Boundary effact:

ConvF ¥ 6.7 +9.5% (k=2) Alpha 0.40

ConvF Z 6.7 +0.5% (k=2) Duapth 218
Head 1800 MHz = 40.0 £ 5% o= 1.40 £ 5% mho/m
Valid for f=1710-1310 MHz with Head Tissue Simulating Liquid according to EN 50361, P1528-200X

ConvF X 5.3 £95% (x=2) Boundary effect:

ConvF ¥ 5.3 29.5% (k=2) Alpha 0.45

ConvF Z 5.3 29.5% (k=2) Depth 2.62
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ET3DVE SN:1686 June 18, 2003

Conversion Factor Assessment

=000 MHz, WG R9 (body) | f= 1800 MHz, WG R22 (body)

—8— Anaktical  —9—MlaEsuremels == fAnahfical —f—Naasuremeis

Body 900 MHz E= 55.0 + 5% a= 1.05 £ 5% mho/m
Valid for f=800-1000 MHz with Body Tissue Simulating Liquid according to OET 65 Suppl. C

ConvF X 6.6 +9.5% (k=2) Boundary effect:

ConvF Y 6.6 +0.5% (k=2) Alpha 0.35

CorvF Z 6.6 +0.5% (k=2) Depth 2.51
Body 1800 MHz &= 53.3 £ 5% o= 1.52 £ 5% mho/m
Valid for f=1710-1970 MHz with Body Tisswe Simulating Liquid sccording to OET 65 Suppl. C

ConvF X 5.0 £9.5% k=2) Boundary affact:

ConvF ¥ 5.0 £9.5% (k=2) Alpha 0.51

ComwF Z 5.0 £9.5% (=2) Dwglh 2.80

Page 8 of 10




ET3DVE SN:1686 June 18, 2003

Conversion Factor Assessment

f=2450 MHz, WG R22 (head) . f= 2450 MHz, WG R22 (body)
30.0 4 25.0 1 |
25.0
20.0
g 200 >
= = 5.0
g 15.0
E 10.0
10.0
5.0 1— L
0.0 4 : 0.0
0 20 40 a0 1] 20 a0 60
{mm] z{mem)
== fAnahdical == Mansuramals | ‘ | == Anpktical — —{—Mleasuramels
Head 2450 MHz = 38.2 £ 5% o= 1.80 £ 5% mho/m

Valid for f=2400-2500 MHz with Head Tissue Simulsting Liquid according to EN 50361, P1528-200X

ConvF X 4.9 25.9% (k=2) Boundary affect:

ComvF Y 4.9 28.9% (k=2) Alpha 0.86

ConvF 2 4.9 289% (k=2) Depth 1.98
Body £450 MHz g= S52.7 5% " 1.35 £ 5% mho/m
Valid for f=2400-2500 MHz with Body Tissue Simulating Liquid according to OET 65 Suppl. C

ConvF X 4.5 +8.9% (k=2) Boundary effect:

ConvF ¥ 4.5 £8.9% (k=2) Alpha 1.40

ConvF Z 4.5 +89% (k=2) Depth 145
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ET3DVE SN:1686 June 18, 2003

Deviation from Isotropy in HSL
Error (8,4), f = 900 MHz

Error [dB]

8-1.00-0.60 M-060-0.60 M-0.60-0.40 W-0.40-0.20 M-0.20-0.00
| B000020 WO020040 @040060 DOEC0E0 WOA-1.00 |
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