CETECOM ICT Services GmbH

Calibration Data and Phantom Information to test report no.: 4-1462-16-02/04

CETECOM™

—

Probe ET3DV6

SN:1559

Manufactured: December 1, 2000
Last calibrated: April 16, 2003
Recalibrated: July 18. 2004

Calibrated for DASY Systems

{Mote: nchcompatible wth JASYZ sysiem!:
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ET3DVG SN:1559 July 1B, 2004

DASY - Parameters of Probe: ET3DV6 SN:1559

Sensitivity in Free Space Diode Compression®
NomX 1.76 WiV ) DCPX 84 mv
NarmY 1.56 uWWHVIMY DCEY 94 my
MNorm.Z 1.71 uVIVIm ]: OCceP Z 94 Y

Sensitivity in Tissue Simulating Liguid (Conversion Factors]

Plase see Page 7.

Boundary Effect

Head 900 MHz Typical SAR gradient: 5 % per mm

Semsor Cenler to Pnantam Surface Chslance

ITmm 47mm

SAR,, [%] wWithaut Comecton Algerith 35 a7
SAR. . [%] Witn Comaction Algonthm (] 00|
Head 1750 MHz Typical SAR gradient: 10 % per mm

Sensor Centersc Phantom Surface Disiance

1 Pmm 47 mm

SAR, L [4] Without Camechion A gonthm 12.2 77
SAR., %) With Coemection Algontbm a0 23

Sensor Offset

Probe Tiptc Sensar Cemier 2.7 mm

Optical Surface Detechian in telerance

Tha reported uncertainty of measurement is stated as the standard uncertainty of
measurement multiplied by the coverage factor k=2, which for a normal distribution
corresponds to a coverage probability of approximately 95%.

* pueencal ineprratinn pammeter Jnco-arly nob ecy e
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ET3DV6 SN:1559 July 18, 2004

Frequency Response of E-Field
{ TEM-Cell:ifi110, Waveguide R22)
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CETECOM
Calibration Data and Phantom Information to test report no.: 4-1462-16-02/04 M—;.‘-T_
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ET3DV6 SN:1559 July 18, 2004

Receiving Pattern (¢ ), 6 =0°

f =900 MHz, TEM cell ifi110 f = 1800 MHz, WG R22
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ET3DV6 SN:1559 July 18, 2004

Dynamic Range f(SARpcaq)

( Waveguide R22 )

1E4D

0.00Mm 0.001 Q.01 a1 1. 10. 100.
mW/cm?
!L —8—not compensated —8— compensated
1.0 T

Probe Linearity Error <+ 0.2 dB
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ET3DV6 SN:1559
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July 18, 2004

Conversion Factor Assessment

f=900 MHz, WGLS R9 (head)

f= 1750 MHz, WGLS R22 (head)

250

200

SAR[mW!cm®] I W

0 20 40 60 20 40 60
z[mm] z[mm]
| —0—Analyical ~—o—Measuremets | | [peS= Analycal: e liBasuramals, |

f[MHz] Validity [MHz]® Tissue Parmittivity Conductivity Alpha Depth ConvF Uncertainty
00 .B_5Q-_9§0_._ Head 41.5:5% 09715% 053 1.83 6.59 = 9.7% (k=2)
1750 1700-1800 Head 400:5% 140x5% 046 258 5.37 #9.7% (k=2)
1900  1B50-1950 Head 40.0+5% 140+ 5% 048 279 5.13 £9.7% (k=2)
2450  2400-2500 Head 39.2+5% 1.B0%5% 081 182 4.56 £9.7% (k=2)
450 400-500 Body 567+5% 0.84+5% 029 246 713 £15.5% (k=2)
900 850-950 Body 55.0+5% 1.05+5% 046 228 6.21 £ 8.7% (k=2})
1750  1700-1800 Body 53.3%+5% 1.52+5% 048 294 460 +9.7% (k=2)
1900 1850-1950 Body 53.315% 1.52:5% 053 290 440 +9.7% (k=2})
2450 2400-2500 Body 527+ 5% 1.85+ 5% 1.11 1.55 421 +9.7% (k=2)

E The total standard uncenainty is calculated as root-sum-square of standard uncenainty of the Corversion Factor at calibration
frequency and the standard uncertainty for the indicated frequency band.
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ET3DV6 SN:1559 July 18, 2004

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

Error [dB]

E-1.00-0.80 H-0.80-0.60 B-0.60~0.40 @-0.40-0.20 @-0.20-0.00
0000020 ©020-040 D040-060 DO60-08D MO.60-1.00

Spherical Isotropy Error < £ 0.4 dB
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CETECOM

3 Calibration report “900 MHz System validation dipole”

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzeriand

Client

Object(s)

Calibration procedure(s)

Calibration date:

Condition of the calibrated item

This calibration state t documents tr: bility of M&TE used in the calibration procedures and conformity of the procedures with the ISO/IEC
17025 international standard.

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

Calibration Equipment used (M&TE critical for calibration)

Mode! Type D# Cal Date Scheduled Calit

RF generator HP 8684C US3642U01700 4-Aug-99 (in house check Aug-02)  In house check: Aug-05
Power sensor E4412A MY41495277 8-Mar-02 Mar-03

Power sensor HP 8481A MY41092180 18-Sep-02 Sep-03

Power meter EPM E4419B GB41293874 13-Sep-02 Sep-03

Network Analyzer HP 8753E US38432426 3-May-00 In house check: May 03
Fluke Process Calibrator Type 702 SN: 6295803 3-Sep-01 Sep-03

Name Function Signature

Calibrated by:

Approved by:

Date issued: February 7, 2003

This calibration certificate is issued as an ir diate solution until the ditation process (based on ISO/IEC 17025 International Standard) for
Calibration Laboratory of Schmid & Partner Engineering AG is pleted.

880-KP0301061-A Page 1 (1)
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CETECOM™

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: D900V2

Serial: 102

Manufactured:  January 24, 2001
Calibrated:  February 4, 2003
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Calibration Data and Phantom Information to test report no.: 4-1462-16-02/04

CETECOM™

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 40.8 +5%
Conductivity 0.95 mho/m 5%

The DASY4 System with a dosimetric E-field probe ET3DV6 (SN:1507, Conversion factor
6.6 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.

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: 10.6 mW/g

averaged over 10 cm’® (10 g) of tissue: 6.68 mW/g

As 0f2004-12-13 Page 21 of 46
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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: 1.405ns (one direction)

Transmission factor: 0.999 (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} = 49.6Q
Im{Z}=-490Q
Return Loss at 900 MHz -26.3 dB
‘
4. Measurement Conditions

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 53.5 +5%
Conductivity 1.03 mho/m +5%

The DASY4 System with a dosimetric E-field probe ET3DV6 (SN:1507, Conversion factor
6.3 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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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: 11.1 mW/g

averaged over 10 cm’ (10 g) of tissue: 7.08 mW/g

6. Dipole Impedance and Return Loss

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 500 MHz: Re{Z} = 4550 ‘
Im{Z} = -61Q
Return Loss at 900 MHz -22.0dB
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.

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

After long term use with 100W radiated power, only a slight warming of the dipole near the
feedpoint can be measured.
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CETECOM
Calibration Data and Phantom Information to test report no.: 4-1462-16-02/04 v*-,-gw

Date/Time: 02/07/03 17:0543

Test Laboratory: SPEAG, Zurich, Switzerland
File Name: SN102 SN1507 HSL900 030203.da4

DUT: Dipole 900 MHz Type & Serial Number: D900V2 - SN102
Program: Dipole Calibration; Pin = 250 mW; d = 15 mm

Communication System: CW-900; Frequency: 900 MHz; Duty Cycle: 1:1
Medium: HSL 900 MHz (o = 0.95 mho/m, £ = 40,75, p = 1000 kg/m3)
Phantom section: FlatSection

DASY4 Configuration:

- Probe: ET3DV6 - SN1507; ConvF(6.6, 6.6, 6.6); Calibrated: 1/18/2003
- Sensor-Surface: 4mm (Mechanical Surface Detection)

4 Electronics: DAES - SN410; Calibrated: 1/14/2003

- Phantom: SAM 4.0 - TP:1006

= Software: DASY4, V4.0 Build 51

Area Scan (81x81x1): Measurement grid: dx=15mm, dy-15mm

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm

Reference Value = 57.2 Vim

Peak SAR = 3.94 mWi/g

SAR(1 g) = 2.64 mW/g: SAR(10 g) = 1.67 mW/g .
Power Drift = 0,005 dB

SAR in dB
O
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Calibration Data and Phantom Information to test report no.: 4-1462-16-02/04 v*-,-gw

Date/Time: 02/07/03 17:14:19

Test Laboratory: SPEAG, Zurich, Switzerland
File Name: SN102_SN1507 M900 040203 dad

DUT: Dipole 900 MHz Type & Serial Number: D900V2 - SN102
Program: Dipole Calibration; Pin = 250 mW; d = 15 mm

Communication System; CW-900; Frequency: 900 MHz; Duty Cycle: 1:1
Medium: Muscle 900 MHz (o = 1.03 mho/m, ¢ = 53.48, p = 1000 kg/m3)
Phantom section: FlatSection

DASY4 Configuration;

- Probe: ET3DV6 - SN1507; ConvE(6.3, 6.3, 6.3); Calibrated: 1/18/2003
- Sensor-Surface: 4mm {Mechanical Surface Detection)

- Electronics; DAE3 - SN410; Calibrated: 1/14/2003

- Phantom: SAM 4 0 - TP.1006

- Software: DASY4, V4.0 Build 51

Area Scan (81x81x1): Measurement grid: dx=15mm, dy=15mm

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm

Reference Value = 56.3 V/m

Peak SAR = 4.07 mWi/g

SAR(I g) =277 mW/g; SAR(10 g) = 1.77 mW/g =
Power Drift = -0.0008 dB

SAR indB
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STRRT 7E4.064 886 MHz STOF 1 166.0680 086 MHz
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