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APPENDIX D: SYSTEM CERTIFICATE & CALIBRATION

D1: SAM PHANTOM
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ADT CORP.




Engmeermg AG er s B

z'uﬂhauutrnn 43, 8004 Zurleh Swltz-rland Phone +41 1 245 97 00, Fax. +41 1 245 97 79 :
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Certificate of conformity | First Article Inspection T

ltem S . | SAM Twin Phantom V4.0
| TypeNo QDOOQP4OCA .
SeriesNo TP-1150 and higher - >
Manufacturer[ Origin -] Untersee Composites '
S oo | Hauptstr. 69. ‘
_ CH-8559 Fruthwilen
-~ | Switzertand ..~
Tests

The series production process used allows the Ilmrtaﬂon 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 o
" series first article Type No. QD 000 P40 BA, Senal No. TP-1 006. Certam parameters have beeriretested -
usmg further series units (called samples). -

Test E 'Requlrement . ' Deta:ls C- 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
Material . .| Dielectric-parameters for requlred 200 MHz - 3 GHz - | Material
parameters - | frequencnes . . ‘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

1 CENELEC EN 50361
[2] IEEE P1528-200x draft 6.5 .
 [3] IEGPT 62209 draft 0.9 ' : '
(" '[!;l;e IT'IS CADfile is derwed from [2] and is also wmthln the tolerance requlrements of the shapes of .~
and [3] :

Conformity R o

Based on the sample tests above, we certlfy that this item is in comphance with the uncertamty
requarements of SAR measurements specified in standard [1] and draft standards {2] and [3}.

Date 28022002

- Schmid & Partner
SignatureIStamp : , Engineering AG

- Zeughausstrasie 43, CH.2004 2
Tel. +4,; 1.245 97 00, Fax +41 1"’2':'; 779

f‘W Waar s

DocNo 881 --QD 000 P40 CA — B T . . page. 1)



D2: 2450MHZ SYSTEM VALIDATION DIPOLE




Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland, 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 Engincering 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 MHz:

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 cancelied 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
IW 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}= 49.6Q
Im{Z}= 420

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




Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 3004 Zurich, Switzerland

Client

Calibration procedre(s)

Calibration date;

Condition of the cabrated item

This cafbration statement documents traceability of M&TE used In the callbration procedures and eonfarmity of the procedures with the ISONES
17025 intemational standand,

All calibrations have been conducted in the closed laboratory facility: envirenment temperature 22 +/- 2 degrees Celsius and humidity < 75%.

Calibration Equipment used (MATE crifical for calibration)

'_M Type ID# Cal Date (Calibrated by, Cerfificate MNa.) Scheduled Calibraion
RF generator HP 8684C US3842U01700 4-Aug-58 (SPEAG, in house check Aug-02) In house check: Aug-05
Power sensor E441258 MY4 1485277 2-Apr-03 (METAS, No 252-0250) Apr-04
Fower sensor HP B4814, KY41082180 18-Sap-02 (Agilent, No. 20020918} Sep-03
Power mater EPM E44198 GB41293874 2-Apr-03 (METAS, No 252-0250) Apr-04
MNetwork Analyzer HF BTS3IE US3Iraensss 18-0ct-01 (Agilent, No. 24BR1033101) In house check: Oct 02
Fluke Process Calibrator Type 702 SN:6295803 3-ZSep-01 (ELCAL, No. 2380) Sep-03

Name Funoticn Signature
Approved by:

Date lesuad: June 18, 2003

Thie ealibration certificate e issued as an intermediate solution untl the accreditation process (based on ISOAES 17025 Intemational Standard} for
Calibration Laboratory of Schmid & Partner Enginearing AG is completed,

880-KP0301061-A ' Page 1 (1)



Zeughausstrasse 43, 8004 Zurich, Switzerland
Phone +41 1 245 8700, Fax +41 1 2459779
info@speag.com, httpfwww.speag.com

Probe ET3DVG6

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

NormX 2.05 pV/(V/m) DCP X
NormY 1.80 HVA(VIm) DCP Y
NormZ 1.73 UV/(VIm)? DCP Z

Sensitivity in Tissue Simulating Liquid
&= 41.5 £ 5%

Diode Compression

95 mV
95 m\
95 mV

= 0.97 * 5% mho/m

Head 900 MHz
Valid for f=800-1000 MHz with Head Tissue Simulating Liguid according to EN 50361, P1528-200X
ConvF X 6.7 +9.5% (k=2) Boundary effect:
CorvF Y 6.7 +9.5% (k=2) Alpha 0.40
ConvF Z 6.7 +0.5% (k=2) Depth 2.18
Head 1800 MHz &= 40.0 £ 5% o= 1.40 £ 5% mho/m
Valid for f=1710-1910 MHz with Head Tissue Simulating Liguid according to EN 50361, P1528-200X
ConvF X 5.3 +9.5% (k=2) Boundary sffect:
ConvF Y 5.3 £9.5% (k=2) Alpha 0.45
ConvF Z 5.3 +9.5% (k=2) Depth 2.62
Boundary Effect
Head 900 MHz Typical SAR gradient: 5 % per mm
Probe Tip to Boundary 1 mm 2 mm
SARpe[%]  Without Correction Algorithm 8.1 46
SARue [%]  With Gomection Algorithm 0.1 0.3
Head 1800 MHz Typical SAR gradient: 10 % per mm
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 27 mm
1.2+0.2 mm

Optical Surface Detaction

Page 2 of 10



ET3DV6 SN:1686

June 18, 2003

Receiving Pattern (¢), 6 = 0°

f = 30 MHz, TEM cell ifi110
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ET3DV6 SN:1686 June 18, 2003

f = 1800 MHz, WG R22 f = 2500 MHz, WG R22
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Isotropy Error (¢), 6 = 0°
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ET3DV6 SN:1686

frequency response
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ET3DV6 SN:1686

June 18, 2003
Dynamic Range f(SAR,.i,)
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ET3DV6 SN:1686 June 18, 2003

Conversion Factor Assessment

f=900 MHz, WG R9 (head) f= 1800 MHz, WG R22 (head)
35 - 300 -
3.0 25.0
25
&
= a 3 200
&= 20 Ko
£ p 5 b
3 % s 15.0
S1s E 1’2
3 | 3
10.0

1.0

) N

’ M oo S ——

0 20 40 60 0 20 40 60
z[mm] z[mm]
—@— Analytical —0—Measuremets —@— Analytical —¢—Measuremets
Head 900 MHz &= 41.5 £ 5% 6= 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 +9.5% (k=2) Depth 2.18
Head 1800 MHz &= 40.0 £ 5% G = 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:
ConvF Y 5.3 $9.5% (k=2) Alpha 0.45
ConvF Z 5.3 +£9.5% (k=2) Depth 2.62
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ET3DV6 SN:1686 June 18, 2003

Conversion Factor Assessment

f =900 MHz, WG R9 (body) f= 1800 MHz, WG R22 (body)
3.5 25.0
3.0
20.0 |

2.5 -
S S
A £ o
L QE o
2 !h 2
E 15 E
n<t ’ % 10.0
(/2] (/7]

1.0

5.0
0.5 \
0.0 . 0.0 M

0 20 40 60 0 20 40 60
z[mm] z[mm]
—&—Analytical —0—Measuremets —&—Analytical —0—Measuremets
Body 900 MHz &= 55.0 £ 5% 6= 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 +9.5% (k=2) Alpha 0.35
ConvF Z 6.6 +9.5% (k=2) Depth 2.51
Body 1800 MHz &= 53.3%5% 0= 1.52 1 5% mho/m
Valid for f=1710-1910 MHz with Body Tissue Simulating Liquid according to OET 65 Suppl. C
ConvF X 5.0 £9.5% (k=2) Boundary effect:
ConvF Y 5.0 £9.5% (k=2) Alpha 0.51
ConvF Z 5.0 +£9.5% (k=2) Depth 2.80
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ET3DV6 SN:1686

June 18, 2003

Conversion Factor Assessment

f = 2450 MHz, WG R22 (head)

30.0 4

f = 2450 MHz, WG R22 (body)

25.0

25.0

20.0 -

20.0 *

-

o
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!
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o

10.0 X

-t
©
o

SAR[mW/cm’] / W

5.0

5.0

0.0 %mmnm 0.0

%M

0 20 40 60 0 20 40 60
z[mm] z[mm]
—@—Analytical —0—Measuremets —0— Analytical —0—Measuremets
Head 2450 MHz &= 39.2 £ 5% 0= 1.80 £ 5% mho/m

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

ConvF X 4.9 18.9% (k=2) Boundary effect:

ConvF Y 4.9 +8.9% (k=2) Alpha 0.86

ConvF Z 4.9 $8.9% (k=2) Depth 1.98
Body 2450 MHz &= 52.7 £ 5% 0= 1.95 % 5% mho/m
Valid for f=2400-2500 MHz with Body Tissue Simulating Liquid according to OET 65 Suppl. C

ConvF X 4.5 189% (k=2) Boundary effect:

ConvF Y 4.5 18.9% (k=2) Alpha 1.40

ConvF Z 4.5 189% (k=2) Depth 1.45
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ET3DV6 SN:1686 June 18, 2003

Deviation from Isotropy in HSL
Error (6,0), f = 900 MHz

Error [dB]

-1.00--0.80 E-0.80--0.60 M-0.60--0.40 M-0.40--0.20 M-0.20-0.00
00.00-0.20 H0.20-0.40 [0.40-0.60 [@0.60-0.80 [@0.80-1.00
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