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Schmid & Partner
Engineering AG

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

Calibration Certificate

Dosimetric E-Field Probe

Type:

Serial Number:

Place of Calibration:

Date of Calibration:

Calibration Interval:

ET3DVé6

1579

Zurich

January 29, 2002

12 months

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:

QM. é)&?g Zg 'L/%’J;/,'Q'ﬁq

. /anm’c’ /é}’l—;‘
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Probe ET3DV6

SN:1579

Manufactured: Mlay 7, 2001
Last calibration: Mz 11, 2001
Recalibrated: January 29, 2002

Calibrated for Svstem DASY3
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ET30WE SH: 1579 January 29, 2002

DASY3 - Parameters of Probe: ET3DVE SN:1579

Sensitivity in Free Spacea Diode Comprassion

Nerm 1.68 pvivim)© DCPX 99 mv
Nerm'Y 1.75 PVI{Vim)* DCPY 99 mv
NormZ 191 pWivim)* DCPZ 99 mv

Sansitivity in Tissue Simulating Liquid

Huad 900 MHz = .55 a= 0.97 £5% mha'm
Huad 235 MHz = .55 a= 0590+ 5% mha'm
Comf X 6.8 +9E% (k=2) Boundary sifect:
CameF 6.8 +05% (k=2) flpha 0.58
CamvF 2 6.8 195 (k=2) Degith 1.76
Huad 1200 MHz g, = 40.0+5% a=1.40+5% mha'm
Huoad 1900 MHz g,= 00255 a=1.40+5% mha'm
Comnf X 5.5 105% (k=2) Boundary =liect:
CameF 5.5 105% (k=2) flpha 0.47
CamvF 2 5.5 105% (k=2) Degith 234

Boundary Effect

Head 00 MHz Typical S&R gradient: 5 % parmm
Probe Tip fo Boundany 1 mm 2 mm
S8R, %] Witheut Correction Slgorithm .7 4.0
S8R %] With Comeclion Algaritbm 01 0.2
Haad 1200 MHz Typical SAR gradient: 10 % par mm
Probe Tip fo Boundary 1 mm 2 mm
S8R [%]  Withou Cormection Slgorithm 10.5 7.0
S8R [%]  With Comeclion Alganithm 0.2 0.2
Sensor Offsat
Probe Tip to Sermor Canler 2.7 mm
Oplical Surface Debaclion 1.5+0.2 mm

Page 2 of 8
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ET30VE SH: 1579

January 29, 2002

Receiving Pattern (¢), 6 = 0°

=20 MHz, TEM call F1110

T=100MHz, TEM call 1110

Page 2cf 8
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ETI0OWE SH: 1579

January 29, 2002

T=1800 MHz, W R22

T=2500 MHz, Wi Rz2

Isotrepy Error (¢), 8= 0°
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ETIOWE SN: 15T

January 29, 2002

Frequency Response of E-Field
{ TEM-Cell:ifi110, Waveguide
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ET3DV6 SN:1579

s
frequency response

Frequency Response of E-Field

( TEM-Cell:ifi110, Waveguide R22)
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ETIDWE SH: 1579

Dynamic Range f{SAR, i)

{ Waveguide R22 |
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ETI0VE SH: 157D
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Conversion Factor Assessment

T= 900 MHz, Wi R {head)

=R 1]

l:lSlII]'
&

Z[rmm]

—F—armiylical —C—Mommuromels |

T=1800 MHz, Wi5 R22 {headl)

45{'}
400

3.50

300

] b 40 &0
z[mm]

| —s—pnapticdl  —o— Meomremalks

Huad 900 MHz = .55 d= 0,97 +5% mhao'm

Huad 235 MHz = .55 a= 0590 +5% mha'm
Cornd X 6.8 +95% (k=2) Boundary sifect:
CamF Y 6.8 195 (k=2) flpha 0.58
CoamF 7 6.8 105 (k=2) Depith 1.7

Huad 1200 MHz = 400+ 5% a=1.40+5% mha'm

Huad 1900 MHz = 400+ 5% d=1.40+5% mha'm
Cornd X 5.5 +0.5% (k=2) Beaurdary sifect:
CamF Y 5.5 10E% (k=2) flpha 047
CamF 7 5.5 10E% (k=2) Depith 2.0

Pags T of 8
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ETI0WE SN: 157D

January 29, 2002

Conversion Factor Assessment

=900 MHz, Wi RS {bady)

QEn

z[mm]

—&—jraitical  —f—Mogmramets |

T=1800 MHz, Wi R22 [bady)

400
35::-k
3.0
o 20

E
2 2m0

150

SAR [

1.00

050

1K ]

z[mm]

| —a—hnaptical —9— Meosremalks

By ann MHz &= 55055 @ = 1.05+5% mhao'm

By 235 MHz ge= BR2 5L @ = .97 + 5% mha'm
Comd X B.6 +0.5% (k=2) Bourdary sffect:
CamF Y B.6 +0.5% (k=2) flpha 0.48
CoamvF 7 BB +0.5% (k=2) Cegith 2.06

Body 1200 MHz = 53.3+5% a=1.52+5% mho'm

Body 1900 MHz &= 533 15% @ =152 +5% mho'm
Comd X 5.0 10.5% (k=2) Bourdary sffect:
CamF Y 5.0 10.5% (k=2) flpha 0.e0
CamvF 7 5.0 +9.5% (k=2) Degith 2.22

Pags Bof 8
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Schmid & Partner

Engineering AG

Leughausstrsiss 41, 0004 Furiak, Switsasland, Phone +87 7 225 97 00, Fex +41 1 45 §7 74

Calibration Certificate

PEHHE MHz System Validation Dpole

T'yvpe:

Serial Mumbser:

Place of Calibration:

Dime of Calibration

Calibradion Inierval:

[N IL

B35

Furich |

r'l.fr. 24, 2001 |

24 months |

Schmid & Porirer Engireering AG benchy certifies, that thes device has been calibmted on
the dose irdhicated above. The calibsativn was perfonmed m sceordance with specifications

and procedures of Schend & Farimer Engincenmg A0

Whereser applicable, the standards used inthe calibration process are tceahle to
interragional standards Bn all other cases the standards of the Labemears for EMF and
Mlicrowave Electronics gl the Swiss Foderal Instiae of Techmology (ETH | in Zanich.

Swrtzerland have been spplied

Caltbrated hy

Approved by

, lu? Jech
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Schmid & Partner
Engineering AG

Iwiighauiilidsem 4%, 2004 Furich, Switsaslansd, PFRons e41 7 745 97 O, Fas #4171 1 Fa% 97 T9

DASY3

Dipole Validation Kit

Type: DI900V2
Serial: 535

Manufactured: March 22. 2001
Calibrated:  April 24, 2001
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1. Meazurement Caniditinns

The measusements were performed m the Mat section of the new penene twin phangem filled
wilhi brain simulating sugar solubion of the fllowang elecincal parametens ut 19090 MH:

Relative paermitivity 192 + 5%
Conductivity 147 mhodm & (00,

The [MASYS Swstem i Software versson 3 1e) with o dosimetric E-field probe FTA0V
(EM130T, conversion factos 557 at | 800 MEzx) was used Tor the measunciisnts

The leﬂh'.' fecdpoim was |:~.'l!rll:||r|u.ﬂ]: ebow 1he center marking and orsented paraklel 1o the
osdy ais (e bong side of the phantom ). The standard measuring distance was Mmm from
drpole center 0 the selution surface. The included distaroe bolder was wsed duning
measuremends for accurabe distamos posiioning

It coarse gnd with a ymd spacing of 15mm was aligned wiih the dipole. The 555x7 fine cube

wits chosen for cube im:gmmm ek 1sirapy errors were cancelled by MREMTINg il SAR
with pormal s %0 tumed probe omeniations and avernging

The dipols input povwer | forwand power | owas 250mW £ 3% The mesulis ore normalized o
W impal povwer

L SAR Measuremeni

Stondurd 5AR-measuremenss were performed with the head phamom according 1o the
mesuremend conditions desenibed mosecton | The nesults (see Gguneh hove been normalized
iooa dipede input power ol W forward powerp The resufimg averngsd SAR-volues ane

avernged over | om® (1 g of lsswe 431 mW g

avernged over 10 cm’ {10 ) of tissue 1.0 mWig

Miste: |Fthe Nguid parameters G validatwn are slighily diffetent from ibe omes used for imital
calibration, the SAR-values wall be different es well, The estimased sensitivities of SAHE-
vitlues and penetration depahs to the liguid paramseters arg listed in the DASY Application
Mote 4. 'SAR Sensitivinies
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& Dipale Impedonee and Befarn Laoss

The: impedance was maexsoned a1 the SMA-connecior with a network analveer and numerncally
transformed fo the dipole feedpoint. The tramsformation paetameters from the SMA-conrecior
i ihe dipole feedpoin an:

Ehecirical delay 1.204 ns  (onee darection |

Transmissian faciar 1LER {vidllage transmisssen, one dimecison|

The dipale was positioned af the flal phaniom ssctsons according to section | and the distance
Frldeer was m place dunnge impedonce messuremenis

Fesdpant imipedance a1 1900 MM Hz: Held] = SiJng
Im (7] = <01 0
Reelurn Loss sl 1900 MHz -4 dB
3 ___Handling

The depale is mpde of standard semimigid coaxial cable. The center conductor of the feeding
lime is direcily connecied 1o the second anm of the dipale. The amenna is thensfore shon-
circuited for D -sipmals

Do not apply excessive force 1o the dipele arms, bocause they mdght bend 1T the dipede arms
harve 10 be benn back, take care w release stress 1o the soldered conmections near the feedpoint
they might come off

After prolonged wse with HOW rudinted power, only a shgh warming af the dipole near the
leedpamt can be mesuned,
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Schmid & Partner
Engineering AG

Taughsusitrosan 43, D004 Torich, Switssrlansd, Fhone +87 1 245 97 00, Fas +41 % T45 97 79

Calibration Certificate

19040 MHz System Validation Dipole (Muscle Tissue)

———— —

Type 19008 2
L i
Seral Number: . 515
|
Pluce of Calibration: | Lurich
Date of Calibranon: Aungust 23, 2041
Calthration Interval: 24 months
L= Schimid & Parner Enginecring AG hereby cerlifies, that this device has been calibrabed on

the date indicated above. The calibration was performed in sccordance with specifications
il procedures of Schanid & Partmer Engincering Ad

Wherever npplicable, the standards wied in the colibration process wne tmeeable
nternational stundands In all other cases the stanifands of the Labomiory for EMF and
Blicrowave Elsrtronics af the Swiss Federal [nstitiae of Technalogy (ETH) m Zurich,

2.1.doc/22.02.2002/CH
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Switeerland have been apphied

Calibrated by

Approved by
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Schmid & Partner
Engineering AG

DASY

k Dipole Validation Kit
Type: DI900V2
Serial: 535

Manufactured: March 22, 2001
Cahbrated:  August 23, 2001

Isughsusstrasss 43, B00d Turioh, Beiigedand, Fhone 41 1 245 97 00, Fas +41 1 J45 97 TS
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L Measurement Conditions

The moasurements were performed in the flst soction of the new generic twin phantom filled
with muscle simulating selution of the following electrical pammeters at 1900 MH:

Helattve Dielecincity 1.5 + 3%
Canductivity 146 mhs'm  + 5%

The DASYS System (Software version 3. 1c) with & dosimetric E-fizld probe ET30VA
(SMHNT, Conversann fctor 5.0 at 1900 Mz} was used for the measurements

The dipeds was mousited on the small tipod so that the dipole feedpoint was positboned below
the center markmg of the flad phordom section and the dipole was orented pamnilel to the hody
nxis {the bony side of the phopiomy). The standard messuring distancs was 10mm from dipole
cender i e solution surface. The included distance holder was used during mensurements for
bocurale distance positioning

The coarse grisd with & grid spacing of 20mm was sligned with the dipole. The 32557 fine cube
wad chosen for cube indegration. Probe isoiropy errors were cancelled by measusing the SAR
with normal and 20° turmed probe orieninbens and avernging

The dipebe mput power {forward power) was 2HmW £ 3 % The resulis are ormalized o
W imput power.

& SAR Measurement

Stundard SAR-messurements wers parformed with the phamtom sccording to the measuremem
conditions described im section 1, The resuls have been normalized e a dipele mput power of
I'W {forward powerk The resulting asvernged SAR-volues are

avernged over L em” (1 g) of tissue: 408 mWig

avernged over 10 cm’ (10 g) of tsue: 1.2 mWig

Mote: If the liquid paramesters for validation wre slightly different from the ones used for inibial
calibration, the SAR-vafues will be different as well. The estimated sensitivities of SAR-
volues ard penedration depths to the liqusd parametens are listed in the DASY Application
Mote 4. "SAR Sensitivities”
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L Dipale impedance and returm lnss

The impedance was measurcd at the SMA-connector with 8 network analyzer and numerically
iransformed 1o the dipole feedpoint. The trensformation perameters fram the ShLA-connector
b b dhipole Feedpoint are:

Ebevineal debay L2 ms  fone direction)
Trunsmission factor 0,553 {valtage framsmissaon, one direction)

The depole was postiioned at the nt phantom sections according to section | and the distance
broddier was in place diming mmpedance measiurements

Feedpainl impedance at 1900 MHz RelZ) = 4200
lm j&£) = 250

Kiztisrn Livss na 1900 M Hz -17.5 dik

4 Handling

[ dipole 15 masde of stondard semingid coaxial cable The center conductor of the Feeding
line i direcily comnecied to the second arm of the dipole. The amenna s therefore shor-
circwited for DC-signals.

D not apply excessive force o ihe dipole arms, because they might bend . 1T 1he dipole arms
kave ie be bent back, mke care 1o release stress to the soldered conmections near the feedpodnt;

they might cote ol

Afjer Wﬂnﬂiﬁd wse with 40%W radted e, uu|}'n slight warming of the dippl-: rear ihe
feedpoint can be measured
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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 / Crigin Untersee Composites

Hauptstr. 69
CH-8559 Fruthwilen
Switzerland

Tests

The series production process used allows 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 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

Material Dielectric parameters for required 200 MHz -3 GHz 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

[1] CENELEC EN 50361

[2] |EEE 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].
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