ET3DV6 SN:1788 August 29, 2003

Frequency Response of E-Field

( TEM-Cell:ifi110, Waveguide R22)
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Conversion Factor Assessment

f =900 MHz, WG RS9 (head) f = 1800 MHz, WG R22 (head)
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—o— Analytical —¢—Measuremets | ( —&— Analytical —¢—Measuremets
Head 900 MHz &= 41,51 5% c = 0.97 £ 5% mho/m

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

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

ConvF Y 6.6 +9.5% (k=2) Alpha 0.34

ConvF Z 6.6 19.5% (k=2) Depth 2.48
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 19.5% (k=2) Boundary effect:
ConvF Y 5.3 +9.5% (k=2) Alpha 0.43
ConvF Z 5.3 £9.5% (k=2) Depth 2.80
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Conversion Factor Assessment

f = 900 MHz, WG R9 (body) f = 1800 MHz, WG R22 (body)
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—&— Analytical —¢—Measuremets { —&— Analytical  —¢—Measuremets
Body 900 MHz &= 55.0 £ 5% o= 1.05 £ 5% mho/m
Valid for f=800-1000 MHz with Body Tissue Simulating Liquid according to OET 65 Suppl. C
ConvF X 6.5 +9.5% (k=2) Boundary effect:
ConvF Y 6.5 +9.5% (k=2) Alpha 0.31
ConvF Z 6.5 £9.5% (k=2) Depth 2.92
Body 1800 MHz &= 53.3 £ 5% 0= 1.52 £ 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 2.78

Page 8 of 10



ET3DV6 SN:1788 August 29, 2003

Conversion Factor Assessment

f = 2450 MHz, WG R22 (head) ‘ f = 2450 MHz, WG R22 (body)
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—&— Analytical —¢—Measuremets l— —8— Analytical —¢—Measuremets
Head 2450 MHz &= 39.2 £ 5% c= 1.80 £ 5% mho/m
Valid for f=2400-2500 MHz with Head Tissue Simulating Liquid according to EN 50361, P1528-200X
ConvF X 4.7 189% (k=2) Boundary effect:
ConvF Y 4.7 +8.9% (k=2) Alpha 0.99
ConvF Z 4.7 +£8.9% (k=2) Depth 1.81
Body 2450 MHz &= 52.7 £ 5% 6= 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 +8.9% (k=2) Boundary effect:
ConvF Y 4.5 £8.9% (k=2) Alpha 1.01
ConvF Z 4.5 18.9% (k=2) Depth 1.74

Page 9 of 10



ET3DV6 SN:1788 August 29, 2003

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

Error [dB]
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughaussirasse 43, 8004 Zurich, Switzerland

Client Auden

| CALIBRATION CERTIFICATE

ol D1800V2 < SNi2d057 1111

Callbration procedure(s) QA CAL-05.v2
Cahbrahon pm(;edure for drpole vahdatlon klts

Calibration date; January .9,. 2008

Condlion of the calibrated tem [0 Tolerance (aceording to the specific calibration document)

Thes calibruuan statement documents aeeabily o M&TE usad in the calibration procadures and confarmity af the procedures with the ISOEC

17025 intermational standard
All calibrations have baan conductad In the closed labaratory facility, civirenmenl lemperature 22 +/- 2 dagraes Calalus and huamldity = 75%,

Guhibrotion Eguipment used (M&TE cribical lor calbraton)

Madeal Type D# Cal Date Sehaduled Calilsration

RF generator HP 8684C S 3842001700 H-ALF-58 (In holse o ller.( Aug-02)  In house check: Aug-05

Power sanscr E44 124 MY41488277 B Mar-02 Mar-03

Power sensor HP 84814 MY41082180 19-Sep-02 Sep 03

Power metar EPM E44108 CH41203874 13-Smp-02 Sep-03

Meanwork Analyzer HP ATS3E US38432426 3-May-00 In houga chack: May 03
| Fluke Process Calibrator Type 702 SN: 6295803 3Sap-01 Sep 03

Funatian Signature

Date issued: January 10, 2003

Calibruted by,

Approved by: L.ubmltun' Dkedw

This callbratlon certificata ' [ssued as an intarmadiate saiution untl the accreditation process (based on ISOES 17025 Intarnational Standard) for
Calibradon Laboratory of Schmid & Partner Engincering AG s completed,
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Schmid & Partner
Engineering AG

Zwughausstrasse 43, 8004 Zurich, Switzarland, Phane +41 1 245 97 00, Fax +41 1 245% 97 7%

DASY

Dipole Validation Kit
Type: DI800V2

Serial: 2d057

Manulactured:  October 16, 2002
Calibrated:  January 9, 2003
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Schmid & Partner
Engineering AG

Zaughausstrasse 43, B008 Zurich, Switzerland, Phone +41 1 245 97 00, Fax +41 1 245 97 79

DASY
Dipole Validation Kit
Type: DI1800V2

Serial: 2d057

Manulactured:  October 16, 2002
Calibrated: ~ January 7, 2003
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1. Measurement Conditions

I'he measurements were perlormed in the flat section of the SAM twin phantom lilled with
head simulating elyeol solution of the following electrical parameters at 1800 MHez,

Relative Diclectricity 39.5 = 5%
Conductivity 1.36 mho/m  + 3%

The DAS Y4 System with a dosimetrie E-field probe FT3DV6 (SN:1507, Conversion factor
53 at 1800 MITz) 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 onented parallel to the body
axis (the long side of the phantom), The standard measuring distance was 10mm from dipole
center to the solution surlace, The included distance holder was used during measurements Lo
accurate distance positioning

I'he coarse grid with a grid spacing of | 3mm was aligned with the dipole, The 7x7x7 fine cube
was chosen (or cube integration,

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

2: SAR Measurement with DASY4 System

Standard SAR-measurements were performed according to the measurement conditions
described in seetion | The results (see ligure supplied ) have been normalized to a dipole input
power of |W (forward power). 'The resulting averaged SAR-values measured with the
dosimetric probe E13DV6 SN:1507 and applying the advanced extrapolation are:

averaged over | em’ (1 g) ol tissue, 39.7 mWig

averaged over 10 em’ (10 g) of tissue; 2006 mW/g
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3. Dipole Impedance and Return Loss

I'he impedance was measured al the SMA-connector with a network analyzer and numerically
translormed (o the dipole feedpoint. The transformation parameters from the SMA-connector
to the dipole feedpoint are

Electrical delay: 1.202 ns  {one direction}

[ransmission factor: 0,984 {voltage transmission, one direction)

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

Feedpoint impedance at 1800 MHz: RelZ) — 49.6 0
ImiZ) = =280

Return Loss at 1800 Ml Iz 30.9dB

4. Measuremenl Conditions

I'he measurements were performed in the tlat section of the SAM twin phantom filled with
body simulating glyeol solution ol the [ollowing electnical parameters at 1800 Miz:

Relative Diclectrieiy 51.3 * 5%
Conductivity 1.46 mho/m  + 5%

The NASY4 System with a dosimetric L-field probe ET3DV6 (SN: 1507, Conversion factor
5.1 at 1800 MILz) was used lor the measurements,

The dipole was mounted on the small tripod so that the dipole leedpoint 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 13mm 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,
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5, SAR Measurement with DASY 4 System

standard SAR-measurements were performed according o the measwrement conditions
described in section <. The results (see figure supplied) have been normalized 1o a dipole input
power ol W (forward power), The resulting averaged SAR-values measured with the
dosimetrie probe ET3DVE SN 1307 and applving the advanced extrapolation are:

averaged over | em’ (1 ) of tissue: F8.8 mW/g
averaged over 10 em’ (10 g) of hissue: 204 mW/g
h. Dipole Impedanee and Return 1.oss

I'he dipole was positioned at the flat phantom sections according to scetion 4 and the distance
holder was in place during impedance measurements,
Feedpoint impedance at 1800 M1z: . Re{Z}=45.70
Im (7] = -3.00

Return [.oss at | 800 MHz -25.1 dB

7 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 feedpaint leading to a damage ol the
dipole,

4. Design

The dipole is made of standard semiripid coaxial cable, The center conductor of the feeding
line is directly connected to the second arm of the dipole. The antenna is therelore short-
cirewited for DC-signals.

9, Power Test

After long term use with 40W radiated power, only a slight warming of the dipole near the
feedpoint can be measured,
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Date/Time: O1/07/03 15:08:2

-

Test Laboratory: SPEAG, Zurich, Switzerland
File Namue: SN2d057 SN1SOT HSLISGO 070103 dad

DUT: Dipole 1800 MHz Type & Serial Number: D1800V2 - SN2d057
Program: Dipole Calibration; Pin = 250 m¥; d = 10 mm

Communication Systen; CW-1800, Frequency. 1800 MHz, Duly Cyele: 1)1
Medium; HSL 1800 MHz (¢ = 1.36 mho/m, ¢ = 3952, p = (000 kg/m3)
Phantom section: FlatSection

=
DASY4 Conﬁgﬁrullun;
- Probe: ET3A0DVA - SNIS07: Convl(8.3, 5.3, 5.3): Calibrated: 1/24/2002
- Sensor-Surface; 4mm (Mechaatcal Surtace Detection)
- Electronics: DAF3 - SN410; Calibrated; 7/18/2002
- Phantom: SAM 4.0 - TP, 1006
- Software: [PASY4, V4.0 Build 51

Area Scan (81x81x1): Measurement grid: ds=15mm, dy=15mm
Zoom Sean (7x7x7)/Cube 0: Measurement grid: dx=3Smm, dy=3mm
Reference Value = 94.3 V/m

Peak SAR — 17.8 mWi/p

SAR(1 g) = 9.94 mW/g SAR(10 g) = 5,16 mWrg

Power Dol -0,06 dH

SAR i dB

=1
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Date/Time: 01/09/03 15:50
Test Laboratory: SPEAG, Zurich, Switzerland
File Name; SN2d057_SN1507 MI1800 090103 dud

DUT: Dipole 1800 MHz Type & Serial Numbers D1800V2 - SN2d057
Program: Dipoele Calibration; Pin = 250 mW; d = 10 mm

Communication System: CW-1800, Frequency: 1800 MHz, Duty Cycle: 111
Medium: Muscle 1800 MUz (g = 1.46 mho/m, g = 51.27, p = 1000 kg/m3)
Phantom section: FlatSection

DASY4 Configuration:

- Probe: ET3NDV6 - SN1507; ConvF(5.1, 51,5 1) Calibrated: 1/24/2002
- Sensor-Surlace: dmm (Mechanical Surface Detection)

- Electronics: DAKES = SN410, Calibrated: 7/ 182002

- Phantom; SAM 4.0 - TP 1006

- Software: DASY4, V4.0 Builld 51

Area Sean (81x81x1): Measurement grid: dx=15mm, dv-15mm
Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=3mm, dy=3mm
Relerence Value = 90 8 V/m

Peak SAR = 17.2 mW/g

SAR(1 ) =9.71 mW/g, SAR(10 g) - 5.11 mWig

Power Drift = 0,003 dB

SAR inn

=41
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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

900 MHz System Validation Dipole

Type: D900V2
Serial Number: 172

Place of Calibration: Zurich

Date of Calibration: December 17, 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:

Approved by:
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Schmid & Partner
Engineering AG

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

DASY

Dipole Validation Kit
Type: D900V2

Serial;: 172

Manufactured:  September 23, 2002
Calibrated: = December 17, 2002



D9Y00V2_172_20021217_P03-09 (1275x1755x16M jpeq)

1. Measurement Conditions

The measurements were performed in the flat section of the SAM twin phantom filled with
head simulating solution of the following electrical parameters at 900 MHz:

Relative Dielectricity 424 + 3%
Conductivity 0.97 mho/m =+ 5%

The DASY4 System with a dosimetric E-field probe ET3DV6 (SN:1507, Conversion factor
6.5 at 900 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 15mm 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.

r 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 em” (1 g) of tissue: 10.7 mWig

averaged over 10 cm’ (10 g) of tissue: 6.76 mWig
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3. i nd 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: 1.397ns  (one direction)
Transmission factor: 0.994 (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 900 MHz: Re{Z}= 4950
Im{Z} = -4.90
Return Loss at 900 MHz -26.0 dB
4, Measurement Condition

The measurements were performed in the flat section of the SAM twin phantom filled with
body simulating solution of the following electrical parameters at 900 MHz:

Relative Dielectricity 855 +5%
Conductivity 1.03 mho/m =+ 5%

The DASY4 System with a dosimetric E-field probe ET3DV6 (SN:1507, Conversion factor
6.2 at 900 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 15mm 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
1W input power.
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& 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 a ed extrapolation are:

averaged over 1 em” (1 g) of tissue: 10.5 mW/g

averaged over 10 em’ (10 g) of tissue: 6.84 mW/g

[ Dipole Impedan

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 900 MHz: RefZ} = 4570
Im{Z} = -6.702
Return Loss at 900 MHz -21.6 dB
7. 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.

8. 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.

9. Power Test

Adfter long term use with 100W radiated power, only a slight warming of the dipole near the
feedpoint can be measured.
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Date/Time: 12/04/02 12:16:10

Test Laboratory: SPEAG, Zurich, Switzerland
File Name: SN172_SN1507_HSL900_041202.dad

DUT: Dipole 900 MHz Type & Serial Number: D900V2 - SN172
Program: Dipole Calibration; Pin = 250 mW; d = 15.mm

Communication System: CW-500; Frequency: 900 MHz, Duty Cycle: 1:1
Medium: HSL 900 MHz (g = 0.97 mho/m, ¢ = 42.44, p = 1000 kg/m3)
Phantom section: FlatSection

DASY4 Configuration:

- Probe: ET3DV6 - SN1507; ConvF(6.5, 6.5, 6.5), Calibrated: 1/24/2002
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 - SN410; Calibrated: 77182002

- Phantom: SAM 4.0 - TP 1006

- Software: DASY4, V4.0 Build 51

Aren Scan (81x81x1): Measurement grid: ds=15mm, dy=15mm
Zoom Scan (Tx7x7)/'Cube 0: Measurement grid: dx=5mm, dy=5mm
Reference Value = 56.5 Vim

Peak SAR =4.08 mW/g

SAR(! g) = 2.68 mW/g; SAR(10 g) = 1.69 mW/g

Power Dnft =-0.02 dB

SAR in dB

&
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Date/Time: 12/17/02 17:54:53

Test Laboratory: SPEAG, Zurich, Switzerland
File Name: SN172_SNI507_M900_171202.dad

DUT: Dipole 900 MHz Type & Serial Number: D900V2 - SN172
Program: Dipole Calibration; Pin =250 mW; d = 15 mm

Communication System: CW-900; Frequency; 900 MHz; Duty Cycle: 1:1
Medium: Muscle 900 MHz (g = 1.03 mho/m, g = 55,48, p = 1000 kg/m3)
Phantom section: FlatSection

DASY4 Configuration:

- Probe: ET3DVE - SN1507, ConvF(6.2, 6.2, 6.2); Calibrated: 1/24/2002
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 - SN410; Calibrated: 7/182002

- Phantom: SAM 4.0 - TP 1006

- Software: DASY4, V4.0 Build 51

Area Scan (81x81x1): Measurement grid: dx=135mm, dy=15mm
Zoom Scan (7xTx7)/Cube 0: Measurement grid: dx=5mm, dy=5mm
Reference Value = 53.2 Vim

Peak SAR =372 mW/g

SAR(] g) = 263 mWi/g, SAR(10 g) = 1.71 mW/g

Power Dnft =0.02 dB
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