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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Client IMST |

'CALIBRATION CERTIFICATE

Object(s) ET3DV6 - SN:1669

Calitration procedurels) QA CAL-01.v2 i SR
Calibration procedure for dosimetric E-field probes

Calibration date: March 18, 2004 -

Catibration Equipment used (MA.TE critical for calibration)

Gonation of the calbratediem I Tolerance (according to the specific calibration document)

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (31),
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

Al calibrafions have been conducted in the dosed laboratory faclity: envirenrmant tarmparatura 22 +- 2 degrees Celsius and hurridity < 75%.

Calibrated by NicoVetteri " © " Technican

Calibration Laboratory of Schmid & Partner Engineering AG is completed.

Aporoved by. Katja Pakovie ¢ Laboratory Discter M R
S e i e “,\_%Egﬁ_ o

Madeal Type D # Cal Date (Calibrated by, Certificate Mo.) Scheduled Calibration
Power meter EPM E44198 GB41203874 2-Apr-03 (METAS, No 252-0250) Apr-04

Power sensor E44124 MY 41495277 2-Apr-03 (METAS, No 252-0250) Apr-04

Reference 20 dB Attenuator SN: 5086 (20b) 3-Apr-03 (METAS, Mo, 251-0340) Apr-04

Fluke Process Calibrator Typa 702 SN: 6285803 &-Sep-03 (Sintrel SCS No. E-030020) Sep-04

Power sensor HP 84814 MY41082180 18-Sep-02 (SPEAG, in house check Oct-02) In house chacke Oct 05
RF generator HP 8684C US3842U01700 4-Aug-99 (SPEAS, in heuse check Aug-02) In house check: Aug-05
Neatwork Analyzer HP B7S3E USaT390588 18-0¢ct-01 (SPEAG, in house check Oct-03) In house check Oct 05

MName Function Signature

Date issued: March 19, 2004

This callbration certificate is issued as an intermadiate solution unti the accreditation process (based on 1ISOAEC 17025 International Standard) for

£20-KP0O301061-A Page 10f 8




Probe ET3DV6

SN:1669

Manufactured: February 8, 2002
Last calibrated: March 21, 2003
Recalibrated: March 18, 2004

Calibrated for DASY Systems

{Mobe: non-compabible wih DASYZ systaml)
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ETIDVE SM:166% March 18, 2004

DASY - Parameters of Probe: ET3DV6 SN:1669

Sensitivity in Free Space Diode Compression”
NarmX 1.83 uMIVIm)? DCPX 96 mV
NarmY 1.93 uMIVIm)® DCPY 9 mV
NormZ 1.81 pVIWIm)* DCPZ 9 mV

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

FPlase see Page 7.

Boundary Effect

Head 00 MHz Typical SAR gradient: 5% parmm
Sensor Cenar to Phantom Surface Distance 37Tmm &7 mm
SAR,. %] Without Correction Algonthm a7 5.2
BAR, [] With Gorrection Algerithm 0.1 0.3
Head 1300 MHz Typical SAR gradient: 10 % per mm
Sensor to Surface Distance 3Tmm 4.7 mm
SAR;, [%) Without Correction Algorithrm 14.1 98
SAR,, (%] With Comection Algarithm 0.2 0.2
Sensor Offsat
Frobe Tip to Sensar Center 27 mm
Optizal Surface Detection in tolerance

The reported uncertainty of measurement is stated as the standard uncertainty of
measurement multiplied by the coverage factor k=2, which for a normal distribution
comesponds to a coverage probability of approximately a5%.

" nurrancal neerirafion parsndtan uncartaimy not nequnsd
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ET3IDVE SM:1669 March 18, 2004

Frequency Response of E-Field
| TEM-Cell:ifi110, Waveguide R22)
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ET3DVE SN:1663 March 18, 2004

Receiving Pattern (¢) , 06 =0°

|_ f =900 MHz, TEM cell Ifi110 f=1800 MHz, WG R22
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Axial Isotropy Error < £ 0.2 dB
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ETIDVE SN:1669 March 18, 2004

Dynamic Range f(SARq.q)
( Waveguide R22 )
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Probe Linearity < £ 0.2 dB
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ET3DVE 5N:1669 March 18, 2004

Conversion Factor Assessment

= $00 MHz, WGLS R (head) f = 1800 MHz, WGLS R22 (head) ,

BAR[mWWIem"] | W

M
=

_.
wn

z[mm]

—8—fnalyical  —o—Measuemets —a—fnalytical  =—0= NMaasuremets

f[MHz] Validtty MHz]®  Tissue Pormittivity Conductivity  Alpha Depth  ConvF Uncertainty

835 THS-885 Head 41.5%5% 09015% 054 200 BET 87% (=2
800  850-950 Head 415+5% 087 :5% 081 1.8 B4T £ 8.7% (k=2)
1750 1700-1800 Head 40.0+5%  1.40+5% 048 273 538 £0.7% (k=2)
1900  1850-1850 Head 40.0+5% 14025 051 281 519 2 8.7% (=2)
1850 18002000 Head #0.0+5% 1.40:5% 053 273 488 £0.7% (=2)
B35 TB5-BBS Body 552+5% 087+5% 041 25 6832 +97% (k=2
200 B50-850 Body S50+5% 1.05%5% 048 223 613 =9.7% (k=2)
1750 1700-1800 Body 533:5% 152:5% 056 285 468 +87% (k=2)
1900 1850-1550 Body 53.34£5% 152:5% 061 280 4.54 & 9.7% (k=2)
1950 1900-2000 Body 533#5% 1.52+5% D67 245 4358 +8.7% (k=2)

¥ Tha total slandard uncatainty & caboulaiod 95 root-sum-squans of etandand uncerainty of e Commmsion Faclor ot calibiation
requancy and the stancard uncastalnty for the indicated frequency band

Page 7 of 8



ET3DVE SN:1689 March 18, 2004

Deviation from Isotropy in HSL
Error (0.4 ), f =900 MHz

Error [dE]

---i_EH:I—I:I-E-I:I B -0 80080 l-_ﬂ.lﬂﬂuﬂd-ﬂ -vu.mm'i-{lm.m
:IJI:I.-:-I}G.EEI E0z-k4a0 O040-0680 Q080080 B080-1,00

Spherical Isotropy Error < £ 0.4 dB
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Turich, Switreriand

Thes calibration ststement documents raceabdty of MATE used n Bw calbraton procedures and conformity of the procedures with the ISOAEC
17025 imtemational standard,

Al caltwations have been conductsd I B ciosed laboratory Incllty. ermwonment lemperature I3 +/- 2 degrees Celnm and humdty < 75%.

Caibraton Equipment used (MATE crtical for caltwaton)

Model Type ol o» ____ CalDate (Calteated by, Certfcate No.) S<hedued Caibraton
RF generator HP BBBAC US3I842001700 4-Aug-00 (SPEAG, In house check Aug-02) I house check: Aug-0%
Power sensor E4d 124 MY 41498277 2-Ape-03 (METAS, No 252-0250) Apr 04
Power senscr HP B481A MY 41082180 18-Sep-02 (Agilent, No. 20020018) Sep-03
Power meter EPM E44108 GB41203874 2.Ape-0) (METAS, No 252-0250) Apr-04

| Network Anaiyzer HP $7S0E USIBNI2428 3-Mary-00 (Agient. No. §TO2KD84602) In house chect Way 03
Flske Process Calbrstr Type 702 SN 6295803 3-Sep-01 (ELCAL, No 2360) Sep-03

Date msued: May 14, 2003

This calibration cersficate i ssued s an INtermedate SoLBON UM T SCCrBAZEBON [YOCH (Dased on ISONEC 1 T02Y Intematonal Standard) for \
Calbration Laboratory of Schmid & Pariner Engneering AG is completed. |

mlu"‘ Mv. I.“









ET3DV6 SN:1579 May 15, 2003

Receiving Pattern (¢), 6 = 0°

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




ETIOVE SN-15TH

f = 1800 Wz, WG R22

Isotropy Error (¢), 6 = 0°
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ET3DV6 SN:1579 May 15,

Dynamic Range f(SAR4n)
( Waveguide R22)

. r ! ;
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ET3DV6 SN:1579 May 15, 2003

Conversion Factor Assessment

f = 900 MHz, WG R8 (head) ! f= 1800 MHz, WG R22 (head)

35+ , 30.0 -

250
2.5 4
200 +
s =
%‘ 20 'E
S 3 150
3 :
Er 1.5 1~ ‘g‘
= 10.0 -
1.0
05 i
0.0 0.0 j
0 20 40 80 |
z[mm)] |
—8— Analytical —0—Maeasuremets —&— Analytical —&— Measuremats ] .
|
|
Head 900 MHz E= 41.5 % 59 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:

ComwF Y 6.7 +£9.5% (k=2) Alpha 0.34

ConvF Z 6.7 +9.5% (k=2) Depth 2.58
Head 1800 MHz &= 40.0 + 5% 0= 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 5.3 195% (k=2) Alpha 0.45

ConvF Z 5.3 £9.5% (k=2) Depth 2.77
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ET3DV6 SN:1579 May 15, 2003

Conversion Factor Assessment

f = 900 MHz, WG R9 (body) f = 1800 MHz, WG R22 (body)

25.0

200 ¢

5.0

0.0
z[mm] z[mm]
—&— Analytical —Q—MansurumehJ —8—Analytical —0—Measuremets
Body 900 MHz E= 55.0 £ 5% 9= 1.05 + 5% mho/m
ﬁ Vaiid for f=800-1000 MHz with Body Tissue Simulating Liquid according to OET 65 Suppl. C

ConvF X 6.5 1$9.5% (k=2) Boundary effect;

ConvF Y 6.5 £9.5% (k=2) Alpha 0.37

ConvF Z 6.5 +9.5% (k=2) Depth 2.52
Body 1800 MHz &= 53.3+£5% o= 1.52 & 5% mho/m
Valid for f=1710-1910 MHz with Body Tissue Simulating Liquid according to OET 65 Suppl, C

ConvF X 4.8 +9.5% (k=2) Boundary effect:

ConvF Y 4.8 +9.5% (k=2) Alpha 0.53

ConvF Z 4.8 +9.5% (k=2) Depth 2.66
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ET3DV6 SN:1579 May 15, 2003

Conversion Factor Assessment

f = 2450 MHz, WG R22 (head) f = 2450 MHz, WG R22 (body)

30.0 4 [ ( o1 25.0 -

25.0
200

SAR[mW/cm®] | W

10.0 -

50
5.0 -

0.0 0.0 . drevey
0 20 40 60
z[mm] | z[mm]
—&— Analytical =—0— Maasuramats —8— Analytical —¢— Measuremetls i
Head 2450 MHz E;= 39.2 + 5% o= 1.80 £ 5% mho/m

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

ConvF X 4.8 1£8.9% (k=2) Boundary effect:

ConvF Y 4.8 189% (k=2) Alpha 0.93

ConvF Z 4.8 +£8.9% (k=2) Depth 1.95
Body 2450 MHz B = 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 4.4 +B8.9% (k=2) Boundary effect:
ConvF Y 4.4 :89% (k=2) Alpha 1.35
ConvF Z 4.4 +8.9% (k=2) Depth 1.50
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ET3DV6 SN:1579

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

Error [dB]

B-1.00-0,80 W-0.80—-0.60 W-0.60-0.40 W-0.40--0.20 W-0.20-0.00
2000020 WM0.20-040 D040-080 B060-0.80 WO.AD-1.00
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Schmid & Partner
Engineering AG

Zeughausstrasse 43, BO04 Zurich, Switzerland, Phone +41 1 245 97 00, Fax +41 1 245 97 79

Calibration Certificate

1900 MHz System Validation Dipole

Type: D1900V2
Serial Number: 535

Place of Calibration: Zurich

Date of Calibration: November 14, 2002
Calibration Interval: 24 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: D W
Approved by: /Za'-—'@:—




Schmid & Partner
Engineering AG

Zeughausstrasse 43, BOD4 Zurich, Switzerland, Phone +41 1 245 97 00, Fax +41 1 245 97 79

DASY

Dipole Validation Kit
Type: D1900V2

Serial: 535

Manufactured: = March 22, 2001
Calibrated: = November 14, 2002



1. Measurement Conditions

The measurements were performed in the flat section of the SAM twin phantom filled with
head simulating glycol solution of the following electrical parameters at 1900 MHz:

Relative Dielectricity 39.8 + 5%
Conductivity 1.45 mho/m + 5%

The DASY4 System with a dosimetric E-field probe ET3DV6 (SN:1507, Conversion factor
5.2 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 flat phantom section and the dipole was 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 15mm was aligned with the dipole. The 7x7x7 fine cube
was chosen for cube integration.

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

A 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: 40.8 mW/g

averaged over 10 cm’ (10 g) of tissue: 20.7 mWi/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: 1.2184 ns (one direction)

Transmission factor: 0.995 (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 1900 MHz: Rel{Z} = 5090
Im {Z} = 3.6 0
Return Loss at 1900 MHz -28.6 dB

4. Measurement Conditions

The measurements were performed in the flat section of the SAM twin phantom filled with
body simulating glycol solution of the following electrical parameters at 1900 MHz:

Relative Dielectricity 52.2 + 5%
Conductivity 1.57 mho/m =+ 5%

The DASY4 System with a dosimetric E-field probe ET3DV6 (SN:1507, Conversion factor
4.9 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 flat phantom section and the dipole was 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 15mm was aligned with the dipole. The 7x7x7 fine cube
was chosen for cube integration.

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



5, 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: 41.2 mWi/g
averaged over 10 cm’ (10 g) of tissue: 21.0 mW/g

B, Dipole Impedance and Return

The dipole was positioned at the flat phantom sections according to section 4 and the distance
holder was in place during impedance measurements.

Feedpoint impedance at 1900 MHz: Re{Z} = 46.50
Im{Z}= 340
Return Loss at 1900 MHz -26.0 dB
1. Handling

Do not apply excessive force to the dipole arms, because they might bend. Bending of the
dipole arms stresses the soldered connections near the feedpoint leading to a damage of the
dipole.

B. Design

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

Small end caps have been added to the dipole arms in order to improve matching when loaded

according to the position as explained in Section 1. The SAR data are not affected by this
change. The overall dipole length is still according to the Standard.

9. Power Test

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



Test Laboratory: SPEAG, Zurich, Switzerland
File Name: SMN535caps SN1507 HSL1900 141102 .dad

DUT: Dipole 1900 MHz Type & Serial Number: D1900V2 - SN535
Program: Dipole Calibration; Pin = 250 mW; d = 10 mm

Communication System: CW-1900; Frequency: 1900 MHz; Duty Cycle: 1:1
Medium: HSL 1900 MHz (g = 1.45 mho/m, g = 39.75, p = 1000 kg/m3)
Phantom section: FlatSection

DASY4 Configuration:

- Probe: ET3DV6 - SN1507, ConvF(5.2, 5.2, 5.2}, Calibrated: 1/24/2002
- Sensor-Surface; 4mm (Mechanical Surface Detection)

- Electronics: DAE3 - SN410; Calibrated: 7/18/2002

- Phantom: SAM 4.0 - TP:1006

- Software: DASY4, V4.0 Build 35

Area Scan (81x81x1): Measurement grid: dx=15mm, dy=15mm
Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm
Reference Value =% Vim

Peak SAR = 18.5 mW/g

SAR{1 g) = 10.2 mW/g; SAR(10 g) = 5.18 mW/g

Power Dnft = -0.01 dB

SAR indB

Date/Time: 11/14/02 17:19:55




14 Hov 2902 16:58:38
CHD S11 1 U FS 1350945 0 36945 a4 0529 pH 1 900,088 828 MHz

CHZ 841  LOG = dB/REF @ dB 1-28,647 48 19 888 MHE

Cor ‘|||. ’f

b=
e

ETART 1 7RE.0OR BDAQ MHz STOP 2 198,800 a8 MHz



Test Laboratory: SPEAG, Zurich, Switzerland
File Name: SN535 SN1507 M1900 141102 dad

DUT: Dipole 1900 MHz Type & Serial Number: D1900V2 - SN535
Program: Dipole Calibration; Pin = 250 mW; d = 10 mm

Communication System: CW-1900; Frequency: 1900 MHz; Duty Cycle: 1:1
Medium: Muscle 1900 MHz (o= 1.57 mho/m, ¢ = 52.15, p= 1000 kg/m3)
Phantom section: FlatSection

DASY4 Configuration:

- Probe: ET3DV6 - SN1507; ConvF(4.9, 4.9, 4.9); Calibrated: 1/24/2002
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 - SN410; Calibrated; 7/18/2002

- Phantom; SAM 4.0 - TP:1006

- Software: DASY4, V4.0 Build 35

Area Scan (81x81x1): Measurement grid: dx=15mm, dy=15mm
Zoom Sean (7x7x7)/Cube 0: Measurement grid: dsx=5mm, dy=5mm
Reference Value = 90.7 V/m

Peak SAR = 188 mW/g

SAR(1 g) = 10.3 mW/g; SAR(10 g) = 5.26 mWrg

Power Drift = -0.03 dB

SAR in di

Date/Time: 11/14/02 18:52:22




14 Mev 2862 18:07:dS
i1 1 U Fs 11 46,463 4  3,3306 0 284.82 pH 1 900,008 808 MHz

L

Del

EH2 S14  LOB S dB/REF 8 g8 -25.957 B 1 00,080 20 MHz

PRm
Cor

START 1 TOR.000 0B HHz STOP 2 198.8000 808 rHz





