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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

Calibration Certificate

Dosimetric E-Field Probe

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

ET3DV6

1579

Zuricl_l

January 29, 2002

12 months

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:

JV.J 7((.:)&39 :5 Mij‘i

(ﬁw ¢ /&;:“




t_c_2.1.doc/22.02.2002/CH

L fcc_supplemen

calibration_data fcc_su

Calibration Datafor DASY Test-Report, 7-layers 6575 224 Page 3 of 25

Probe ET3DV6

SN:1579

Manufacturad: Maw 7, 2001
Last calibration: May 11, 2001
Recalibrated; January 29, 2002

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

DASY3 - Parameters of Probe: ET3DVE SN:1579

2.1.doc/22.02.2002/CH

_supplement_c
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Sensitivity in Free Space Diode Comprassion
Mo 168 pvivim)* OCP X 99 mv
Moy 1.75 Ll‘-"-'l:"-"-'rl'l]? CCPY 99 my
MormZ 191 prvim)® OCPZ 99 mv

Sensitivity in Tissue Simulating Liquid

Haad 00 MHz gy= M55 = 0.97 +5% mha'm
Haad 235 MHz = M55 = 0.90+5% mha'm
Carmnd X 6.8 +0.5% (k=2 Boundary sflec:
CamF Y B2 0.5 (k=2) Ajpha 0.58
CamF Z B8 9.5 (k=2) Cepth 1.76
Haael 1200 MH=z g, = 40.0+5% a=1.40+5% mhao'm
Haad 1900 MHz 5= 40.0£5% a=1.4025% mha'm
Cornf X 55 0B (k=2) Bourdary sflect:
CamF Y 5.5 +0EE (k=2) Ajpha 0.47
CamF 2 5.5 9B (k=2) Cepth 2.34

Boundary Effact

Haad S0 MHz Typical SAR gradiant: 5 % per mm
Probe Tip 1o Boundary 1 mm 2 mm
S8R [E] Withou Correction ddgorithm .y 4.0
S8R 5] With Comreslion Algarithim 01 0z
Haad 1200 MHz Typical SAR gradiant: 10% per mm
Probe Tip 1o Boundarg 1 mm 2 mm
S8R %] Withewt Corrastion dlgorthm 10.5 ra
SAR. [%]  With Comeclion Algarithm 0.z nz
Sensor Offsat
Probe Tip 1o Sermor Canler 2.7 mm
Oiplical Surface Dat=clion 1.5+0.2 mm
Pags 2cf 8
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ET30VE SH: 1579

January 29, 2002

Receiving Pattern (¢), 8 = 07

=20 MHz. TEM c=ll K110

=100 MHz, TEM call IT110

|—-—K -y —a—7 —E‘—T-:-I|
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ET3DVE SN: 1579

January 29, 2002

7= 1800 MHz, WS R22

1=23500 MHz, WS R22

Isotropy Error (g), 8= 0°

0.B0

.:. \-:'

040 ——10 MHE
= 0.0 —a—100 MHx
= -

% 0.00 memmmﬂ —i—200 kHz
E 020 — 0 KHz

040 —B—1800 MHz

oo —a— 3500 MHz

-0.80

= 1X 1=1] 240 X 380
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ETI0VE SH:1570

January 29, 2002

Frequency Response of E-Field

{ TEM-Cell:ifi110, Waveguide R22)
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ET3DV6 SN:1579

Frequency Response of E-Field
( TEM-Cell:ifi110, Waveguide R22)

frequency response

0.80 +— O | (S S SRS N | S|

0.70 : | S— { Y |
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Page 5 of 8

3000



2.1.doc/22.02.2002/CH

tc .

L fcc_supplement_

calibration_data fcc_su

Calibration Datafor DASY Test-Report, 7-layers 6575 224

Page 9 of 25

ET3DWVE SH: 1578

Dynamic Range f(SAR, i)
{ Waveguide R22 )

January 29, 2002
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ET30VE SH:1579

January 29, 2002

Conversion Factor Assessment

1= 900 [MHz, Wiz RY (head)

o.en

l:lSl:l]'
o

z[mm]

—— frgkiical —i— Fl g gmromets

T= 1800 MHz, Wi R22 [(head)

45{'*
400

350

E a0

—
E o=
5 250

200 1+

150

ZA R[N

100

050

000

] | an =]
Z[mm]

| ——hnaptical  —9— Mesmorcmok

Huaid 900 MH=z = 555 F= 097 +5% mha'm

Huad 235 MHz o= 4.5+ 5% a= 0,50+ 5% mho'm
Cormd X B2 9B (k=3) Bourdarny sffect:
CamF Y B8 95 (k=2) Alpha 0.58
CamvF 2 B8 95 (k=2) Cepth 1.76

Hauaid 1200 MH=z = 400+ 5% a=1.40+5% mha'm

Haadl 1900 MHz gy= 00+ 5% F= 140+ 5% mha'm
Cormd X 5.5 0B (k=3) Bourdary sffect:
CamF Y 55 0B (k=2) Alpha 047
CamvF 2 55 +0E%E (k=2) Cepth 2.8

Fage Tof 8
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ETI0VE SH:A5T9

January 29, 2002

Conversion Factor Assessment

T=900 MHz, WG RS (hody)

z[mm]

—E—grghlical —G—RMogmramels |

T=1800 MHz, W& R22 (body)

z[mm]

| —E—Anaptical  —9— Meamaomaks

E m .r.
Body

Brxly
E m .r.

00 MHz

235 MHz
Cormd X 6.6
ComF 6.6
CamvF £ 6.6

1200 MHz

1900 MHz
Cormd X 50
CanmvF Y 50
CamvF 2 50

= K05
g= 502 £5%
+ 9 6% (k=2
+ 9. 5% (=2}
+ 9 5% (k=2

= BILAEEY
= B1LAEEY

+0.5% (k=2)

+0. 5% (k=2)

+0.5% (k=2)

Page B of 8

a=1.05+5% mha'm

= 0,97 5% mho/m

Boundary slfect:
dipha 0.48
Depth 2.08

a=1.52 5% mha'm
a=1.52+5% mha'm

Beurdary =lfect:
Alpha 0.0
Cepth 2.23
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Schmid & Partner
Engineering AG

Leughsusiirssss 41, B00O# Tuiieh, Smitjerland, Fhone <41 1 T4% 7 00, Fas +47 1 245 §7 79

Calibration Certificate

1908 M0z System Validation Dipole

Type

Serrl Mumbier

Place of Calibeatson

Drine of Calibraitson

Calibration Inferval

900y 2
535

Ffurkch

O Apr 24,2001

| 24 months

Schmid & Parres Enginesring A0 herely cerlies, that this device has been calibrased on
ihee dnte indicated sheae. The calibraion was perfiormed in accordance with specifications
and procedures of Schimid & Panner Enginearing AG

Wherever apphicabde, the standards wsed ian the calibriison process are imeeable to
irernaticnnl standards. In all oher cases the standards of the Laborstony far EMF and
Microwave Flectromics a1 the Swise Federal Insgituee of Technobogy (ETH by Zunch,

Swatzerlond have heen applicd

Calibrated by:

Approved by
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Schmid & Partner
ngineering AG

Teughausstrasss 43, BO08 Furich, Switcrerland, Phons +47 1 245 37 00, Epx 441 1 Z45 O 79

DASY3

Dipole Validation Kit

Type: DI1900V2
Serial: 535

Manufactured: March 22, 2001
Calibrated:  April 24, 2001
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i. fepsurement Conditions

The measurements were performed in the flat section of the new generic twin phantom filled
with brain simulating sugar solution of the following electrical paramelers at 1900 Miz:

&0

Eelative permativity 3.2 5%
[0y

Conductivity 1.47 mho'm

The DASY3 System (Software version 3 1¢) with a dosimetnic E-field probe ET30V6
(nMS0T, conversion factor 557 at 1800 MHe) was used for the measuremenis

The dipole feedpoint was positioned below the center marking and oriented parallel 1o the
body axis (the long side of the phantom). The standard measuring distance was | Umm from

dipole center to the solution surface The included distance holder was used during
measurcmenis for accurgle distance positioming

The coarse grid with a gnd spacing of 1 5mm was aligned with the dipole. The 5x5x7 fine cube
was chosen for cube imegration. Probe isotropy errors were cancelled by measuring the SAR
with normal and %0° tumed probe onentations and averaging

The dipole input power {forward power) was 250mW +3 % The results are normalized 1o
I'W mput power

€. AR Measoremoent

Standard SAR-measurements were performed with the head phantom according 1o the
measurement conditions described in section 1 The resulis (see figure) have been normalized
to a dipole mput power of TW { forward power ). The resulting averaged SAR-values are

averaged over | em (| g) of tissue: 43.2 mWig

averaged over 10cm' {10 g of tiase; 219 mWiyg

Mote: IF the hguid parameters for validation are slightly different from the ones used for inibal
calibration, the SAR-values will be different as well. The estimated sensstivities of SAR-
values and penetration depths 1o the liquid parameters are lisied in the DASY Application
Mg 4. “SAR Sensitivities’
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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: 1.204 ns  (one direction)

Transmission factor: 0.988 (voltage transmission, one direction)

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

Feedpoint impedance at 1900 MHz: Re{Z} = 51.00Q
Im {Z} = -0.1 Q

Return Loss at 1900 MHz -40.3 dB

4. Handling

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding
line 1s directly connected to the second arm of the dipole. The antenna is therefore short-
circuited for DC-signals.

Do not apply excessive force to the dipole arms, because they might bend. If the dipole arms
have to be bent back, take care to release stress to the soldered connections near the feedpoint;
they might come off.

After prolonged use with 40W radiated power, only a slight warming of the dipole near the
feedpoint can be measured.
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Schmid & Partner
ngineering AG

Taughauwssliaace 45, B00d Furich, Switzariand, Phoaps «d1 1 248 97 00, Fas +&7 7 T4% 97 79

Calibration Certificate

1900 MHz System Validation Dipole (Muscle Tissue)

Type:

Serinl Mumber:

Place of Calibration:

Crate of Calibration

Colibrotion Interval:

1
DI19%00Y2

—

535

Lurich

August 23, 2001

24 months

Schmad & Partner Engineenng AG hereby cemifbes, that this device has been calibraied on
ihe date indicated sbove The calibration was performed in accordance with specifications
und procedures of Schmid & Parner Engineering AG

Wherever applicable, the standasds used in the calibration process are tmeenble o
imiernobional standards. In all other cases the standunds of the Laboratory for EMF and
Microwuve Electonics of the Swiss Fedeml Institule of Technalogy (ETH) in Furich

Switzeriand kave bean applied

Calibrated by:

Approved by

s bt
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schmid & Partner
jineering AG

sughaussirasse 43, G004 Purich, Swhasrland, Phons +41 1 245 57 00, Fax &1 1 245 97 7%

DASY

Dipole Validation Kit
Type: D1900V2

Serial: 535

Manufactured: March 22, 2001
Calibrated:  August 23, 2001
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1.  Measurement Conditions

The measurements were performed in the flat section of the new generic twin phaniom filled
with muscle simulating solution of the following clectrical parameters at 1900 MHz:

Relative Dielectricity 815 + 5%
Conductivity 1.46 mho/'m  + 5%

The DASY3 System (Software version 3. 1¢) with a dosimetric E-ficld probe ET3DVE
(SN:1507, Conversion factor 5.0 at 1900 MHz) was used for the measurements.

The dipole was mounted on the small tripod so that the dipole feedpoint was positioned below
the center marking of the flai phaniom section and the dipole was onented parallel 1o the body
axi5 (the long side of the phantom). The standerd 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 $x5x7 fine cube
was chosen for cube integration. Probe isotropy errors were cancelled by measuring the SAR
with normal and 90 turmed probe orientations and averaging.

The dipole input power (forward power) was 250mW 4 3 %, The results are normalized 1o
I'W input power.

8 SAR Measurement

Standard SAR-measurements were performed with the phantom according to the measurement
conditions described in section 1. The results have been normalized to a dipole input power of
IW (forward power). The resulting averaged SAR-values are;

averaged over | em’ (1 ) of Tissue: 40.8 mW/g

averaged over 10 em’ (10 g) of tissue: 21.2 mW/g

Note: If the liquid parameters for validation are shightly different from the ones used for initial
calibration, the SAR-values will be different as well. The estimated sensitivities of SAR-
values and penetration depths to the liquid parameters are listed in the DASY Application
Mote 4: “SAR Sensitivities’.
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3. Diipole i rn lossy

The impedance was measured at the SMA-connector with a network analveer and numerically
transformed 1o the dipole feedpoint. The transformation parameters from the SMA-connector
to the dipole feedpoint are:

Electrical delay: .23 ns  (one direction)
Transmission factor 0.993 {volage transmission, one direction)

The dipole was positioned at the flat phantom sections according to section | and the distance
holder was in place dunng impedance measurements,

Feedpoint impedance at 1900 MHz: RelZ]l = 42.00
Im £} = -9.50
Return Loss at 1900 MHz -17.5dB
4. Handling

The dipole 1s made of standard semirigid coaxial cable. The center conductor of the feeding

line 15 directly connected to the second arm of the dipole. The antenna is therefore short-
circuited for DC-signals

Do not apply excessive force to the dipole arms, because they might bend. If the dipole arms
have to be bent back, take care 1o release stress to the soldered connections near the feedpoint;
they might come off.

After prolonged use with 40W radiated power, only a slight warming of the dipole near the
feedpoint can be measured.

Page 22 of 25
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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 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].

Date 18.11.2001

7 -
& /Zm’-f// Schmid & Partner ’7’; J%,A«/;L
ignature / Stamp Engineering iAG

Zeughausstrasse 43, CH-8004 Zurlch
T.l-gi"l 1 245 97 00, Fax +41 1 245 97 79
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