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Appendix for the Report

Dosmetric Assessment of the Portable Device
Option Magnum Lite PCMCIA Card
(FCC ID: NCMOGLE) tested in three host

products
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Calibration Data

December 03, 2004
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D-40880 Ratingen

The test results only relate to the items tested.
This report shall not be reproduced except in full without the written
approval of the testing laboratory.
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zaughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accredited by the Swiss Federal Office of Metrology and Accreditation Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client IMST Certificate No: D835V2-437_Nov04
|CALIBRATION CERTIFICATE

Object D835V2 - SN: 437

Calibration procedure(s) QA CAL-05.v6

Calibration procedure for dipole validation kits

Calibration date: November 11, 2004

Condition of the calibrated item [N Tolerance

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (5.
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power meter EPM E442 GB3aT480704 12-Oct-04 (METAS, No. 251-00412) Oct-05

Power sensor HP 84B1A Us37292783 12-Oct-04 (METAS, No. 251-00412) Oct-05

Reference 20 dB Attenuator SN: 5086 (20g) 10-Aug-04 (METAS, No 251-00402) Aug-05

Reference 10 dB Attenuator SN: 5047.2 (10r) 10-Aug-04 (METAS, No 251-00402) Aug-05

Reference Probe ET3DVE SM 1507 26-Ocl-04 (SPEAG, MNo. ET3-1507_Oct04) Oct-05

DAE4 SN 601 22-Jul-04 (SPEAG, Mo. DAE4-801_Jul04) Jul-05

Secondary Standards D # Check Date (in house) Scheduled Check
Power sensor HP 8481A MY41092317 18-Oct-02 (SPEAG, in house check Oct-03) In house check: Oct-05
RF generator R&S SML-03 100698 27-Mar-02 (SPEAG, in house check Dec-03) In house check: Dec-05
Network Analyzer HP 8753E US37390585 S4206 18-0Oct-01 (SPEAG, in house check Nov-03) In house check: Nov 04

Calibrated by: Mike Meill Laboratory Technician mﬁ

Approved by: Katja Pokovic Technical Manager 3 C/"_/;ﬁ
o oo

Primary Standards
|ssued: November 22, 2004

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Calibration Laboratory of

Schweizerischer Kalibrierdienst

. S
Schmid & Partner c Service suisse d'étalonnage
Engineering AG Servizio svizzero di taratura
Zaughausstrasse 43, B004 Zurich, Switzerland S  Swiss Calibration Service
Accredited by the Swiss Federal Office of Metrology and Accreditation Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a)

b)

c)

IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

CENELEC EN 50361, “Basic standard for the measurement of Specific Absorption Rate
related to human exposure to electromagnetic fields from mobile phones (300 MHz - 3
GHz), July 2001

Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:

d)

DASY4 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

SAR measured: SAR measured at the stated antenna input power.

SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector,

SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

Certificate No: D835V2-437_Nov04 Page 2 of 9



Measurement Conditions

DASY system configuration, as far as not given on page 1.

DASY Version DASY4 V4.4

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V4.9

Distance Dipole Center - TSL 15 mm with Spacer

Area Scan resolution dx, dy = 15 mm

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 835 MHz £ 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 41.5 0.90 mho/m

Measured Head TSL parameters (22.0+0.2)°C 418+6 % 0.89 mho/m £ 6 %

Head TSL temperature during test (22.0£0.2) °C e —
SAR result with Head TSL

SAR averaged over 1 cm® (1 g) of Head TSL condition

SAR measured 250 mW input power 217TmW /g

SAR normalized normalized to 1W BEBmMW /g

SAR for nominal Head TSL parameters '

normalized to 1W

8.77 mW / g £ 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition

SAR measured 250 mW input power 142mW /g

SAR normalized normalized to 1TW 568mW /g

SAR for nominal Head TSL parameters ' normalized to 1W 574 mW /g % 16.5 % (k=2)

! Correction to nominal TSL parameters according to d), chapter "SAR Sensitivities”

Certificate No: DB35V2-437_Nov04
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Body TSL parameters
The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Body TSL parameters 22.0°C 55.2 0.97 mho/m

Measured Body TSL parameters (22.020.2)°C 543+6% 1.00 mho/m £ 6 %

Body TSL temperature during test (21.8£0.2)°C - —-—
SAR result with Body TSL

SAR averaged over 1 cm’ (1 g) of Body TSL conditian

SAR measured 250 mW input power 232mWi/g

SAR normalized normalized to 1W 9.28mW /g

SAR for nominal Body TSL parameters nommalized to 1W 8.99 mW /g £17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL condition

SAR measured 250 mW input power 1.53mW/g

SAR normalized normalized to 1W 6.12mW /g

SAR for nominal Body TSL parameters ' normalized to 1W 5.93 mW /g £ 16.5 % (k=2)

? Correction to nominal TSL parameters according to d), chapter “SAR Sensitivities”

Certificate No: DB35V2-437_Nov04
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Appendix
Antenna Parameters with Head TSL

Impedance, transformed to feed point 521Q-25j0
Return Loss -298dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 47.70Q-5.0jQ
Return Loss -25.0dB

General Antenna Parameters and Design

Electrical Delay (one direction) | 1.381 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

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

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on December 15, 2000

Certificate No: DB35V2-437_Nov04 Page 5of 9



DASY4 Validation Report for Head TSL
Date/Time: 11/09/04 11:58:52

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN437

Communication System: CW-835; Frequency: 835 MHz;Duty Cycle: 1:1

Medium: HSL 900 MHz;

Medium parameters used: f= 835 MHz; o = 0.89 mho/m; &, = 41.8; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
« Probe: ET3DV6 - SN1507; ConvF(6.24, 6.24, 6.24); Calibrated: 26.10.2004
« Sensor-Surface: 4mm (Mechanical Surface Detection)
e FElectronics: DAE4 Sn601; Calibrated: 22.07.2004
« Phantom: Flat Phantom half size; Type: QDO0O0P49AA; Serial: SN:1001;
« Measurement SW: DASY4, V4.4 Build 3; Postprocessing SW: SEMCAD, V1.8 Build 130

Pin =250 mW; d = 15 mm/Area Scan (81x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 2.32 mW/g

Pin =250 mW; d = 15 mm/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5Smm,
dz=5mm

Reference Value = 50.3 V/m; Power Drift = -0.007 dB

Peak SAR (extrapolated) = 3.15 W/kg :

SAR(1 g) = 2.17 mW/g; SAR(10 g) = 1.42 mW/g

Maximum value of SAR (measured) = 2.34 mW/g

dB
0

0dB =2.34mW/g

Certificate No: D835V2-437_Nov04 Page 6of 9



Impedance Measurement Plot for Head TSL
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DASY4 Validation Report for Body TSL
Date/Time: 11/11/04 11:38:46

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN437

Communication System: CW-835; Frequency: 835 MHz;Duty Cycle: 1:1
Medium: MSL 900 MHz;

Medium parameters used: f = 835 MHz; 6 = 1 mho/m; & = 54.3; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
« Probe: ET3DV6 - SN1507; ConvF(5.98, 5.98, 5.98); Calibrated: 26.10.2004
» Sensor-Surface: 4mm (Mechanical Surface Detection)
e« Electronics: DAE4 Sn601; Calibrated: 22.07.2004
e Phantom: Flat Phantom half size; Type: QDOO0OP49AA; Serial: SN:1001;
¢ Measurement SW: DASY4, V4.4 Build 3; Postprocessing SW: SEMCAD, V1.8 Build 130

Pin =250 mW; d = 15 mm/Area Scan (81x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 2.49 mW/g

Pin =250 mW; d = 15 mm/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 50.6 V/m; Power Drift = 0.0 dB

Peak SAR (extrapolated) = 3.31 W/kg

SAR(1 g) = 2.32 mW/g; SAR(10 g) = 1.53 mW/g

Maximum value of SAR (measured) = 2.51 mW/g

-5

0dB=251mW/g
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, B004 Zurich, Switzerland

Accredited by the Swiss Federal Office of Metrology and Accreditation
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Sarvizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 108

cnert (NG UL _ Certificate No: D1900V2-535_Nov04
ATION CERTIFICATE

Ovject D1900V2 - SN: 535

Calibration procedure(s) QA CAL-05.v6

Calibration date:

Condition of the calibrated item

Calibration Equipment used (M&TE critical for calibration)

1 procedure for dipole validation kits

In Tolerance

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

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Primary Standards ID# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration

Power meter EPM E442 GB37480704 12-Dct-04 (METAS, No. 251-00412) Oct-05

Power sensor HP BAB1A US37292783 12-Oct-04 (METAS, No. 251-00412) 0ct-05

Reference 20 dB Attenuator SN: 5086 (20g) 10-Aug-04 (METAS, No 251-00402) Aug-05

Reference 10 dB Altenuator SN: 5047.2 (10r) 10-Aug-04 (METAS, No 251-00402) Aug-05

Reference Probe ETIDVE SN 1507 26-Oct-04 (SPEAG, No. ET3-1507_Oct04) Oct-05

DAE4 SN 601 22-Jul-04 (SPEAG, No. DAE4-601_Jul04) Jul-05

Secondary Standards ID# Check Date (in house) Scheduled Check

Power sensor HP B481A MY41092317 18-Oct-02 (SPEAG, in house check Oct-03) In house check: Oct-05

RF generator R&S SML-03 100698 27-Mar-02 (SPEAG, in house check Dec-03)  In house check: Dec-05

Network Analyzer HP B753E US37390585 S4206  18-Oct-01 (SPEAG, in house check Nov-03)  In house check: Nov 04
Name Function Signature

Calibrated by: Judith Mller Laboratory Technician /‘%’;ﬁ’y/ﬁ‘

Approved by: Katia Pokovic Technical Manager

- bt

Issued: November 17, 2004

Certificate No: D1900V2-535_Nov(4
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Calibration Laboratory of

! S Schweizerischer Kalibrierdienst
Schmid & Partner c Service suisse d'étalonnage
Engineering AG Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland S  swiss Calibration Service
Accredited by the Swiss Federal Office of Metrology and Accreditation Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

b) CENELEC EN 50361, “Basic standard for the measurement of Specific Absorption Rate
related to human exposure to electromagnetic fields from mobile phones (300 MHz - 3
GHz), July 2001

¢) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4 System Handbook

Methods Applied and Interpretation of Parameters:
s Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

o Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

e Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

e Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

e SAR measured: SAR measured at the stated antenna input power.

e SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

Certificate No: D1900V2-535_Nov0D4 Page 2 of 9



Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASY4 V4.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V4.9
Distance Dipole Center - TSL 10 mm with Spacer
Area Scan resolution dx, dy = 15 mm
Zoom Scan Resolution dx, dy, dz =5mm
Frequency 1900 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 41.0 1.40 mho/m
Measured Head TSL parameters (22.0+0.2)°C 38.9+6% 1.45 mho/m £ 6 %
Head TSL temperature during test (22.0+0.2) °C - -
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL condition
SAR measured 250 mW input power 9.69mW /g
SAR normalized normalized to 1W 38.8mWi/g
SAR for nominal Head TSL parameters ' normalized to 1W 37.5mW /g £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 508mWi/g
SAR normalized normalized to 1W 203mW /g
SAR for nominal Head TSL parameters ' normalized to 1W 19.7 mW / g £ 16.5 % (k=2)

' Correction to nominal TSL parameters according to d), chapter “SAR Sensitivities”

Certificate No: D1900V2-535_Nov04
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Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 53.3 1.52 mho/m

Measured Body TSL parameters (22.0+0.2) °C 5166 % 1.58 mho/m £ 6 %

Body TSL temperature during test (21.5+0.2)°C m— wers
SAR result with Body TSL

SAR averaged over 1 cm® (1 g) of Body TSL condition

SAR measured 250 mW input power 104 mW /g

SAR normalized normalized to 1W 416mW/g

SAR for nominal Body TSL parameters * normalized to 1W 39.8 mW /g £17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL condition

SAR measured 250 mW input power 552mW /g

SAR normalized normalized to 1W 21mW /g

SAR for nominal Body TSL parameters '

normalized to 1W

211 mW / g £ 16.5 % (k=2)

2 Correction to nominal TSL parameters according to d), chapter "SAR Sensitivities”

Certificate No: D1900V2-535_Nov04
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Appendix
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5530 +66jQ
Return Loss -22.0dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4980 +7.1jQ
Return Loss -23.0dB

General Antenna Parameters and Design

| Electrical Delay (one direction) I 1.183 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

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.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on March 22, 2001

Certificate No: D1900V2-535_Nov04 Page 50f 9



DASY4 Validation Report for Head TSL
Date/Time: 11/10/04 08:23:12

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:535

Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1

Medium: HSL 1900 MHz;

Medium parameters used: f= 1900 MHz; 6 = 1.45 mho/m; &, = 38.9; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
» Probe: ET3DV6 - SN1507; ConvF(4.96, 4.96, 4.96); Calibrated: 26.10.2004
» Sensor-Surface: 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 22.07.2004
« Phantom: Flat Phantom quarter size -SN:1001; Type: QDOOOP50AA; Serial: SN:1001;
« Measurement SW: DASY4, V4.4 Build 3; Postprocessing SW: SEMCAD, V1.8 Build 130

Pin = 250 mW; d = 10 mm/Area Scan (81x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 11.2 mW/g

Pin = 250 mW; d = 10 mm/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 84.8 V/m; Power Drift = 0.1 dB

Peak SAR (extrapolated) = 17.2 W/kg

SAR(1 g) = 9.69 mW/g; SAR(10 g) = 5.08 mW/g

Maximum value of SAR (measured) = 11 mW/g

dB

0dB=11mW/g
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Impedance Measurement Plot for Head TSL
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DASY4 Validation Report for Body TSL
Date/Time: 11/12/04 15:23:07

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN535

Communication System: CW-1900; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium: Muscle 1800 MHz;

Medium parameters used: f = 1900 MHz; o = 1.58 mho/m; & = 51.6; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
» Probe: ET3IDV6 - SN1507; ConvF(4.43, 4.43, 4.43); Calibrated: 26.10.2004
« Sensor-Surface: 4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 22.07.2004
+ Phantom: Flat Phantom half size; Type: QDO00P49AA; Serial: SN:1001;
» Measurement SW: DASY4, V4.4 Build 3; Postprocessing SW: SEMCAD, V1.8 Build 130

Pin = 250 mW; d = 10 mm/Area Scan (81x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 12.1 mW/g

Pin =250 mW; d = 10 mm/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 84.4 V/m; Power Drift = 0.1 dB

Peak SAR (extrapolated) = 17.7 W/kg ,

SAR(1 g) = 10.4 mW/g; SAR(10 g) =5.52 mW/g

Maximum value of SAR (measured) = 11.9 mW/g

dB

0dB = 11.9mW/g
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Client TR

Object(s)

Calibration procedure(s)

Caliibration date:

Condition of the calibrated item

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

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

Calibration Equipment used (M&TE critical for calibration)

Model Type D # Cal Date (Calibrated by, Cerlificate No.) Scheduled Calibration

Power meter EPM E44198 GB41283874 - 5-May-04 (METAS, No 251-00388) May-05

Power sansor E4412A MY41495277 5-May-04 (METAS, No 25+00388) May-05

Reference 20 dB Attenuator SN: 5086 (20b) 3-May-04 (METAS, No 251+00389) May-05

Fluke Process Calibrator Type 702 SN: 6295803 8-Sep-03 (Sintrel SCS No. 5030020) Sep-04

Power sensor HP 8481A MY41092180 18-Sep-02 (SPEAG, in house check Oo3) In house check: Oct 05

RF generator HP 8684C US3642001700 4-Aug-99 (SPEAG, in house check Augd2) In house check: Aug05

Network Analyzer HP B8753E US37390585 18-Oct-01 (SPEAG, in house check Oct03) In house check: Oct 05
Name Function Signatune

Calibrated by:

Approved by:

Date issuad:Seplember 1, 2004

This calibration ceriificale is issued as an intermediate solution until the accreditation process (based on ISONEC 17025 International Standard) for
Calibration Laboratory of Schmid & Partner Engineering AG is completed.
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Probe ET3DV6

SN:1579

Manufactured: May 7, 2001
Last calibrated: May 21, 2004
Recalibrated: September 1, 2004

Calibrated for DASY Systems

(Note: non-compatible with DASY2 system!)
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ET3DVE SN:1579 September 1, 2004

DASY - Parameters of Probe: ET3DV6 SN:1579

Sensitivity in Free Space Diode Compression”
NomX 1.92 pVI(V/m) DCPX 95 mV
NomY 1.76 uV/(V/im)* DCPY 95 mV
NomZ 1.70 pV/A(V/Im ) DCPZ 95 mV

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Please see Page 7.

Boundary Effect

Head 900 MHz Typical SAR gradient: 5 % per mm
Sensor Center 1o Phantom Surface Distance 37mm 4.7 mm
SAR,, [%6] Without Comrection Algorithm 8.0 4.7
SAR,, [%] With Cormection Algorithm 0.1 0.3
Head 1750 MHz Typical SAR gradient: 10 % per mm
Sensor Center to Phantom Surface Distance 3.7Tmm 4.7 mm
SAR,, [%] Without Comection Algorithm 12.5 8.3
SAR., [%] With Comrection Algorithm 0.2 0.0
Sensor Offset
Probe Tip to Sensor Center 2T mm
Optical Surface Dataction 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
corresponds to a coverage probability of approximately 95%.

* numerical linearzation pammeter: uncertainty nol requined
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ET3DV6 SN:1579 September 1, 2004

Frequency Response of E-Field
( TEM-Cell:ifi110, Waveguide R22)
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ET3DV6 SN:1579 September 1, 2004
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Receiving Pattern (¢ ), 6 = 0°
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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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ET3DV6 SN:1579 September 1, 2004

Dynamic Range f(SARcad)
( Waveguide R22 )
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Probe Linearity Error <% 0.2 dB

Page 6of 8



ET3DV6 SN:1579 September 1, 2004

Conversion Factor Assessment

f=3900 MHz, WGLS R9 (head) f=1750 MHz, WGLS R22 (head)
25.0 4

200 +

15.0 -
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SAR[mWicm'] | W
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0.0 - ——
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z[mm] z[lfﬂ_m?.
—8— Analytical —o— Measuremets I | L :l—Anarrtiul —ﬁwuaagumn_uu |

{[MHz] Validity [MHz]®  Tissue Permittivity Conductivity Alpha Depth  ConvF Uncertainty

835 785-B85 Head 41.5:+5% 090+5% 081 1.79 6.96 +9.7% (k=2)
800 850-950 Head 41.5+5% 097 +5% D57 1.80 6.64 +9.7% (k=2)
1750  1700-1800 Head 400+£5% 1.40£5% 047 259 5.37 £0.7% (k=2)

1900  1850-1950
2450  2400-2500

ad 400+5% 1.40%5% 049 2.66 5.19 +9.7% (k=2)
ad 392+5% 180%5% 080 1.96 4.64 +9.7% (k=2)

835  785-885 Body 552#5% 0.97%5% 046 223 646 +9.7% (k=2)
900  B50-950 Body 550+5% 1.05%5% 049 214 619 £9.7% (k=2)
1750  1700-1800 Body 533%5% 1.52%5% 052 289 480 £9.7% (k=2)
1900  1850-1950 Body 53.3%+5% 1.52+5% 059 274 457 £9.7% (k=2)
2450  2400-2500 Body 527+5% 1.85+5% 111 157 434 $9.7% (k=2)

B The total standard uncerainty i calculated as root-sum-squane of standard uncestainty of the Conversion Facior at calibration
frequency and the standand uncertainty for the indicated frequency band.
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ET3DV6 SN:1579

September 1, 2004

Deviation from Isotropy in HSL

Error (0, ¢), f = 900 MHz

B-1.00-0.80 B-0.80-0.60 B-0.80-0.40 B-040-0.20 W-0.20-0.00 |
Oo00020 @020-0.40 OO040-060 EO0E0-0.80 EO0B01.00 |

Error [dB]

Spherical Isotropy Error < £ 0.4 dB
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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 )

1.E+7 |
f o R - i
it i 1T ] ] F
1.8 el I. il | i
; e : :
1E+5 ~momie—— : illf
.I |
1.E+4
= = - ' : =
1E+3 11111 ] ] 1
i 2 = WAL
| H -k NI
1E+2 1 ; . b - LU
i i 1
. 1l - - ] | )
1.E# I ' : !
L i ¥ 1 .-II
1.E+0 .!.ﬂ. I | Hi | |
0.0001 0001 oot 0.1 1 10 100
mWiem®
—— not compensated == compansatid
1.0 =— -
| SRR | 1t (i
| Wl ] il T
B R =
Eﬂ'u : T-r.- il
I ERE e 1 11T
'E‘ T2
o g
%00 +—1- . -
|
A |
20 _J_ | (1] |
0.001 o.m 0.1 1
miicm®

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
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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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