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This calibration certificale 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 cerificate.

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

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

Calibrated by:

Approved by:

Primary Standards D # Cal Date {Calibrated by, Cerlificate No.) Scheduled Calibration

Power meter EPM-442A GB37480704 08-0¢t-08 (No. 217-00898) Oct-08

Power sensor HP 8481A Us37292783 08-0c1-08 (No, 217-00898} Ocl-09

Reference 20 dB Aftenuator SN: 50886 (209) 31-Mar-09 (No. 217-01025) Mar-10

Type-N mismaich combination SN: 6047.2 /06327 31-Mar-09 (No. 217-01028) Mar-10

Reference Probe ES3DV2 SN: 3025 30-Apr-09 {No. ES3-3025_Apr09) Apr-10

DAE4 SN: 601 07-Mar-09 {No. DAE4-601_Mar09) Mar-10

Secondary Standards 1D # Check Date {in house) Scheduled Check

Power sensor HP 8481A MY41092317 18-Oct-02 {in house check Oct-07) In house check: Oct-09

RF generator R&S SMT-06 100005 4-Aug-99 (in house check Oct-07) In house check: Oct-09

Network Analyzer HP 8753E US37390585 854206 18-0ct-01 {in house check Oct-08) In house check: Oct-09
Name Function Signature

This calibration certificate shail not be reproduced except in full without wrilten approval of ihe laboratory.

[ssued: May 20, 2000

Certificate No: D1765V2-1008_May09
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

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

Accredited by the Swiss Accreditation Service (SAS) Acereditation 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) |EEE 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) 1EC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) 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) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Schweizerischer Kallbrierdienst

» 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 fiat 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.

* FElectrical 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.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASY5 V5.0
Extrapolation Advanced Exirapolation

Phantom Modular Flat Phantom V5.0

Distance Dipoie Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

1765 MHz + 1 MHz

Frequency

Head TSL parameters
The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 40.1 1.38 mho/m
Measured Head TSL parameters {22.0£0.2)°C M4+6% 1.36 mho/m+6%
Head TSL temperature during test (21.4x0.2)°C

SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL condition
SAR measured 250 mW input power 9.38 mW /g
SAR normalized normalized to 1W 37.5mW /g

SAR for nominal Head TSL parameters '

normalized to W

38.2 MW/g + 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 5.02 mW /g
SAR normalized normatized to 1W 201 mW /g

SAR for nominal Head TSL parameters *

normalized to 1W

20.3 W/g = 16.5 % (k=2)

* Correclion to nominal TSL parameters according to d), chapier “SAR Sensitivities”

Ceriificate No: D1765V2-1008_May09
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Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Body TSL parameters 22.0°C 53.4 1.50 mho/m
Measured Body TSL parameters {22.0x0.2)°C 53.8+6% 1.47 mho/m =6 %
Body TSL temperature during test (21.0 £0.2) °C

SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL condition
SAR measured 250 mW input power 9.19 mW /g
SAR normalized normalized to 1W 36.6 MW /g

SAR for nominal Body TSL parameters 2

normalized to 1W

37.3 MW/ g £ 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 4.97 mW /g
SAR normalized normalized to 1W 19.9mW /g

SAR for nominal Body TSL parameters

normalized to 1W

20.0 MW / g + 16.5 % (k=2)

? Correction to nominal TSL parameters according to d), chapler "SAR Sensitivities”

Certificate No: D1765V2-1008_May09
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 484 Q-27jQ
Return Loss -28.9dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 448Q-26jQ
Return Loss -24.2 dB

General Antenna Parameters and Design

Electrical Delay {one direction) 1.210ns

After long term use wilh 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-circulted for DC-signals.

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on October 6, 2005
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DASY5 Validation Report for Head TSL
Date/Time: 19.05.2009 13:14:46

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1765 MHz; Type: D1765V2; Serial: D1765V2 - SN1008

Communication System: CW-1750; Frequency: 1765 MHz; Duty Cycle: 1:1
Medium: HSL U1t BB

Medium parameters used: f = 1765 MHz; o = 1.36 mho/m; &, = 41.5; p = 1000 kg/m>
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC)

DASYS Configuration:
¢  Probe: ES3DV2 - SN3025; ConvFE(5.04, 5.04, 5.04); Calibrated: 36.04.2009
s Sensor-Surface: 3nmm (Mechanicat Surlace Detection)
¢ Elccironics: DAE4 Sn601; Calibrated: 07.03.2009
¢ Phantom: Flat Phantom 5.0 (front); Type: QDO0OOP50AA; Serial: 1001

o Measurement SW: DASYS, V5.0 Build [20; SEMCAD X Version 3.4 Build 45

Pin =250 mW; d = 10 mm, f = 1765 MHz/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 95.1 V/m; Power Drift = 0.048 dB

Peak SAR (extrapolated) = 16.7 W/kg

SAR(1 g) = 9.38 mW/g; SAR(10 g) = 5.02 mW/g

Maximum value of SAR (measured) = 11.5 mW/g

0dB = 11.5mW/g

Certificate No: D1765V2-1008_May09 Page 6 of 9



Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date/Time: 19.05.2009 15:46:05
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1765 MHz; Type: D1765V2; Serial: D1765V2 - SN1008

Communication System: CW-1750; Frequency: 1765 MHz; Duty Cycle: 1:1
Medium: MSL U10 BB

Medium parameters used: f = 1765 MHz; ¢ = 1.47 mho/m; & = 54; p = 1000 kg/1113
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC)

DASYS5 Configuration:
¢ Probe: ES3DV?2 - SN3025; ConvF{(4.71, 4,71, 4,71); Calibrated: 30.04.2009
¢ Sensor-Surface: 3mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 07.03.2009
¢  Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002

¢ Measurement SW: DASYS, V5.0 Build 120; SEMCAD X Version 3.4 Build 45

Pin = 250 mW; d = 10 mm, f = 1765 MHz/Zoom Scan (7x7x7)/Cube 0:
Measwrement grid: dx=5nun, dy=5mm, dz=5mm

Reference Value = 92.4 V/m; Power Drift = 0.00676 dB

Peak SAR (extrapolated) = 15.7 W/kg

SAR(1 g) = 9.19 mW/g; SAR(10 g) = 4.97 mW/g

Maximum value of SAR (measured) = [1.5 mW/g

0dB = 11.5mW/g

Ceriificate No: D1785V2-1008_May09 Page 8 of 9



Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughaussirasse 43, 8004 Zurich, Switzerfand

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

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multifateral Agreement for the recognition of calibration certificates

Client

Object

Calibration procedure(s}

Calibration date:

Condition of the calibrated item

This calibration certificate documents the traceability to national slandards, which realize the physical units of measurements (S1).

&/ﬁ/
The measurements and the uncertainties with confidence probability are given on the following pages and are part of lhe cerlificate. Q;?e

5
All calibrations have been conducted in the closed laboratory facility: environment temperature {22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE criticat for calibration)

Primary Standards D # Cal Date {Calibrated by, Certificate No.) Scheduled Calibration

Power meter EPM-442A GB37480704 08-Oct-08 {(No. 217-00898) Oct-08

Power sensor HP 8481A S37292783 08-Oct-08 {No. 217-00898) Oct-09

Reference 20 dB Attenuator SN: 5086 (20g} 31-Mar-09 (No. 217-01025) Mar-10

Type-N mismatch combination SN: 5047.2 / 06327 31-Mar-09 (No. 217-01029) Mar-10

Reference Probe ES3DV3 SiN: 3205 26-Jun-09 (No. ES3-3205_Jun09}) Jun-10

DAE4 SN: 601 67-Mar-09 {(No. DAE4-601_Mar09) Mar-10

Secondary Standards D # Chack Date (in house) Scheduled Check

Power sensor HP 8481A MY41092317 18-Oct-02 {in house check Oct-07) In house check: Oct-09

RF generator R&S SMT-06 100005 4-Aug-99 {in house check Oct-07) In house check: Oct-09

Network Analyzer HP 8753E US37390585 54206 18-Oct-01 (in house check Oct-08) in house chack: Oct-09
Name Function Signature

Calibrated by:

Approved by:

fssued: August 19, 2009

This calibration ceniificate shall not be reproduced except in full without written approvat of the laboratory.

Certificate No: D1900V2-5d080_Aug0g Page 1 of @



Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

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

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of callbration 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

c) 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) DASY4/5 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
paraliel 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.

* SAH 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 resuit,

Certificate No: D1900V2-5d080_Aug09 Page 2 of 9



Measurement Conditions

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

DASY Version DASY5 V5.0

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 1900 MHz = 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 40.0 1.40 mho/m

Measured Head TSL parameters (22.0+0.2)°C 408+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 10.2mW/g

SAR normalized normalized to 1W 408 mW /g

SAR for nominal Head TSL parameters

hormalized to 1W

40.1 MW/ g £ 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL Condition
SAR measured 250 mW input power 530 mW /g
SAR nermalized normalized to 1W 212mW/g

SAR for nominal Head TSL parameters '

normalized to 1W

21.0 mW /g = 16.5 % (k=2)

! Correction to nominal TSL parameters according to d}, chapter “SAR Sensitivities”

Certificate No: D1900V2-5d080_Aug02
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Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Body TSL parameters 22.0°C 53.3 1.52 mho/m
Measured Body TSL paramelers (22.0x0.2)°C 539+6% 1.57 mho/m £+ 6 %
Body TSL temperature during test (22.0+0.2)°C

SAR result with Body TSL
SAR averaged over 1 cm® (1 @) of Body TSL Condition
SAR measured 250 mW input power 10.3mW/g
SAR normalized normalized to 1W 412mW/g

SAR for nominal Body TSL parameters 2

normalized to 1W

40.5 mW / g = 17.0 % (k=2)

SAR averaged over 10 cm® {10 g) of Body TSL condition
SAR measured 250 mW input power 541mW/g
SAR normalized normatized to 1W 21.6mW /g

SAR for nominal Body TSL parameters 2

normalized o 1W

21.5 MW / g £ 16.5 % (k=2)

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

Certificate No: D1900V2-5d08G_Aug09
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 50.0Q+6.1]jQ
Return Loss -24.3dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 471 Q2 +57iQ
Return Loss -23.60B

General Antenna Parameters and Design

Electrical Delay (one direction) 1.193 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 June 28, 2006

Cerificate No: D1900V2-5d080_Aug09 Page50f 9



DASYS5 Validation Report for Head TSL

Date/Time: 05.08.2009 14:25:51

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d080

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

Medium: HSL U11 BB

Medium parameters used: f = 1900 MHz; o = .45 mho/m; g, = 40.8; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC)

DASYS Configuration:

Probe: ES3DV3 - SN3205; ConvF(5.09, 5.09, 5.09); Calibrated: 26.06.2009
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 07.03.2009

Phantom: Flat Phantom 5.0 (front); Type: QDO0O0OPS0AA; Serial: 1001

Measurement SW: DASYS, V5.0 Build 120; SEMCAD X Version 13.4 Build 45

Pin = 250 mW; dip = 10 mm, scan at 3.0 mm/Zoom Scan (dist=3.0 mm, probe 0deg)
(7x7x7)/Cube 0: Mecasurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 94.9 V/m; Power Drift = 0.040 dB

Peak SAR (extrapolated) = 18.7 W/kg

SAR(1 g) = 10.2 mW/g; SAR(10 g) = 5.3 mW/g

Maximum value of SAR (measured) = [2.6 mW/g

0dB = 12.6mW/g

Certificate No: D1900V2-5d080_Aug09 Page 6 of &



Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL
Date/Time: 18.08.2009 14:14:25

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1960 MHz; Type: D1900V2; Serial: D1900V2 - SN:54080

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

Medium: MSL U10 BB

Medium parameters used: f = 1900 MHz; ¢ = 1.57 mho/m; & = 53.9; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC)

DASYS5 Configuration:
¢ Probe: ES3DV3 - SN3205; ConvF(4.59, 4.59, 4.59); Calibrated: 26.06.2009
¢ Sensor-Surface: 3mm {Mechanical Surface Detection)
e Electronics: DAE4 Sn601; Calibrated: 07.03.2009
¢ Phantony: Flat Phantom 5.0 (back); Type: QDO00PS0AA; Serial: 1002

e Measurement SW: DASYS, V5.0 Build 120; SEMCAD X Version 13.4 Build 45

Pin = 250 mW; dip = 10 mm, scan at 3.0mm/Zoom Scan (dist=3.0mm, probe 0deg)
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=Smm

Reference Value = 96.7 V/m; Power Drift = -0.00545 dB

Peak SAR (ex(rapolated) = 17.7 W/kg

SAR(1 g) = 10.3 mW/g; SAR(10 g) = 5.41 mW/g

Maximum value of SAR (measured) = 13.1 mW/g

0dB = 13.lmW/g

Certificate No: D1900V2-5d080_Aug09 Page 80f 9



Impedance Measurement Plot for Body TSL
18 Aug 2009 41B8:46:59
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Calibration Laboratory of
Schmid & Partner

Engineering AG e il
2aughausstrasse 43, B004 Zurich, Switzerland 'v,ﬁ;;*
T

Accredited by the Swiss Accreditation Service [SAS)
The Swiss Accraditation Service Is one of the signatories to the EA
Multilateral Agreament for the recegnitlon of calibration certificates

PC Test

Client

Accreditation No.:

Schwaizerischor Kalibrierdienst
Sarvice suisse d'étalonnage
Sarvizio svizzero di laratura
Swizs Calibration Service

SCS 108

njﬂrjmu'ﬂm D2450V2-797_Jan09

CALIBRATION CERTIFICATE A

D2450V2 - SN: 797 il

Objoct

QA CAL-05.v7 - |
Calibration pmnadr.m fur dlpma walidai

Calibration procadurs{s)

 kits

_-_:__g'

R VR

Calibration date:

January 08, 2009 ErEH

Conditien of the calibrated item | Tolerance

Celibration Equpment used (METE griteal for calioration)

This calibration cardificate documents the traceablity to naticnal ssardands, which realize the physical units of measurements (S1).
The measuramants and the uncartainties with confidence probability ana given on the following pages and are parl of e celilicate.

Al calibratiors have besn conductad In the dosed laboratory fecility: envirenment temperature (22 & 3)°C and humidity < 70%

US3 /390588 54206 18-0ct-01 {in house chack Oct-08)

Netwark Analyzer HP BT53E

Marme Funeclion
Calibated by: Jeton Kastrati Laboratory Technician.
Approved oy: Katja Pokovic:

Technical Managér |

Primary Standarnds c#¥ Cal Date {Cerificats Na.) Schaduled Calibration
Pawer meter EPM-424 GEI-SHEUTD# 08-0ct-08 (Mo, 217-00898) Cict-08

Power sensor HF 84314 Usarauzras Ug-Dct-08 (Mo, 217-00898) Qot-08

Refarence 20 d8 Attenuator SN: 55068 (20a) 01-Jul-08 {Mo. 217-00864) Jul-09

Type-N mizmatch combination SN: 30472/ 08327 O1-Jul-D8 (Mo, 217-00867 ) Jul-09

Reference Probe ES30DVE SN 30Es 28-Apr-08 (Mo, ES3-3025_AprE) Apr-0g

DAE4 Sh: 601 14-Mar-08 (Mo, DAE4-G01_Mar(d) Mar-02

Secondary Sanderds D% Check Date (In house) L Schieduled Check
Paower sensor HF 84814 MY A10B2317 18-0ct=02 {in house check Oct-07) In house check; Oct=09
RF generstor RES SMT-06 100008 4-Mug-BB (in house chedk Oct-07) In house check: D=0

In house check: Do-0g

Signature

faagiin, o8 g G il {.- L f o TSl =

Iﬁﬁ?‘g{‘ A

|ssuad, January 12, 2008
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Multilateral Agreament For the recognitien of calibration certificates

Glossary;

TSL tissue simulating liquid

ConvF gensitivity in TSL/ NORM xy.2
M/A not applicatie 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
Cammunications Devices: Measurement Techniguos®, December 2003

b} IEC 62209-1, "Procedure to measure the Specific Absorption Rate {SAR)} for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)', February
2005

6} Federal Communications Commission Office of Enginecring & Technology (FCC OET),
"“Evaluating Compliance with FCG Guidslines for Human Exposure o Radiofrequency
Electromagnetic Fieids; Additional Information for Evaluating Compliance of Mobile and
Partable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement G {Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4S System Handbook

Methods Applied and Interpretation of Parameters:
o Measurement Conditions: Further details are availabie from the Validation Report at the end
of the ceriificate. 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 1o the body axis.

o Faed Point Impedance and Refurn Loss: These parameters are measured with the dipole
positionad undar the liguid fitled phantom. The impedance statad is transformed from the
measurement at the SMA connector io the feed point. The Return Loss ensures low
reflectad power. No uncertainty required.

« Elactrical Delay: One-way delay betwesn the SMA connectot and the antenna feed point. Mo
uncertainty required.

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

e  SAR normalized: SAR as measured, normalized to an nput power of 1 W al ihe amenna
connecior.

+  SAR for nominal TSL parameters: The measured TSL parameters are used to calculste the
nominzl SAR resuit.

Certiicate Mor D24R1IVI-TOY lanld Page2of 8



Measurement Conditions

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

DASY Version GASYD V.0
Extrapolation Advanced Extapo afon
Phantom boduisr Fiat Phantom V.0
Distance dipale Center - TSL 10 rrum with Bpacer
L Zoon Scan Resolution ida, ¢y, dz =5 mm N
i Frequency 2450 MHz £ 1 WHz
Head TSL parameters
The following parameters and caleulstions wers applied.
Temperaiure Permittivity Conductivity
Nominal Head TSL parameters 220°C 8.2 1.80 mhoyrr
Maasured Head TSL parameters (2204 0E)°C 38316% 1.83 mhaitn £ 6 %
Head TSL temperature during test (215+02°C —— =i |
SAR result with Head TSL
SAR averaged over 1 cm? (1 g) of Head TSL Condifian
SAR meazured 250 Y input powes 131 mW /g
SAR aormalized rorhialized to TV E24miWig

SAR for naminal Head T5L parameters '

narmalized to 1W

51.7 MW fg £ 17.0 % (k=2) 5

SAR averaged over 10 em® {10 g} of Head TSL candtion
SAR measured 250 mW input power 610 MW g
SAR normalized normalized to W 244 i g

normalized B 1V

24.2 MW fg 2 16.5 % (k=2)

| SAR far nominal Head TSL parameters

Certifoate No: D245002-787_JanDs
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Body TSL parameters
The following paramedters and calcaiations were appliad.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C g2.7 1.85 mo/m
; Measured Body TSL parameters {22.0£023°C SlAx6% 2.0t mho/m £ 8%
Body TSL temperature during test {(21.0+£0.2°C } L ——
SAR result with Body T3L
SAR averaged over 1 em® (1 o) of Body T8L Condition
5AR measured 2650 mWyY input power 5.4 mW g
BAR normalkzed pormailzed to 1 53.6 MW /g
SAR for nominal Body TSL Jarameters nomatized to W 53.0 W fg £ 17.0 T {k=2}
SAR averagad over 10 em® {10 ) of Body TSL condition
SAR measured 250 mW input power G228 mW /g
SAR ronmmalzed normalizad ko W 25 mi g
SAR for nominal Body TSL parameters * nortazlized o 1W 25.0 mW fg t 156.5 % (k=2)

: Cerrection to nominel TSI, paramaters acoording to d), chapter "SAN Sensltlvities!
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Appendix

Antenna Parameters with Head TSL

Impedance, dransfonied to feed poirt i 55,1 t2+ 3.0}0

Faurm Las=s -250d8

Antenna Parameters with Body TSL

Iinpedance, transformed o feed point 40,4 {1+ 5.1 0

Belwn Loss -2hB8db

General Antenna Parameters and Design

Electrizal Deley one diraction} 1157 ns

After lonc term use with 100W radiaed power, Qnly a shight warming of the dipole naar the feedpeint can oe mezsured.

The dipale is made of stendard sermrigic coaxlal cable. The cenler sonductor of the feeding ling is direclly cannegiod to the

senond arm of the dipule, The antenna is therefare short-circuiled for DC-signels.
Nao excessive force must be appliet to tre dipoe arms, bacaase they mght band or the soldered eonnections naar the

feedpo nt may bie damaged.

Additional EUT Data

Marufactured by . i FEF'LG

hManufactured an Jarwary 24, 2006
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DASY5 Validation Report for Head TSL
Date/Time: 08012000 11:10:09

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN797

Communication System: CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium: HSL U10 BB
Medium parameters used: £= 2450 MHz; o= 1.83 mho/m; £, = 38.4; p = 1000 keg/m’

Phantom section; Flat Section
Measurement Standard: DASYS (IEEE/EC)

DASY S Configuration:
e Probe: ES3DV2 - SN3025; Convl(4.4, 4.4, 4.4%; Calibrated: 28.04. 2008
o Sensor-Surface: 3 4mm (Mechanical Surface Detection)
& Electronics: DAF4 Snéii; Calibrated: 14.03.2008
s Phzntom: Flat Phantom 5.0 (fronty; Tvpe: QDO0OPS0AA; Serial; 1001

s Measuremen: SW: DASYS, V5.0 Build 120; SEMCAD X Version 13.4 Build 45

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

Reference Value = 93.8 Vim; Power Drift = 0.021 dB

Peak SAR (extrapolated) = 27.6 Wikg

SAR(1 ¢ = 13.1 mW/g; SAR(10 g) = 6.1 mW/g

Maximum value of SAR (measured) = 15.7 mWig

[4=] ]
1 |

&

0 dB=15.TmW/g
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date/Time: 08,01.2009 13:23:34
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:797

Communication System: CW: Frequency: 2450 MHz; Duty Cycle: 1:1

Medium: MSL U10 BB

Medium parameters used: = 2450 MHz; ¢ = 2.02 mho/m; £, = 53.9; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY'S (IEEE/IEC)

DASYS Configuration:
e Probe E31DW2 - SN3025; ConvE(4.07, 407, 4.07); Calibrated: 28.04.2003
& Sensor-Surface: 3.4mm (Mechanical Surface Detection)
e Elestronics: DAES Spd0]; Calibrated: 14.03 2008
¢ Phantam: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial; 1002

s Measurement SW: DASYS, V3.0 Build 120; SEMCAD X Version 13.4 Build 45

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

Reference Value = 93.4 V/m; Power Drift = 0,012 dB

Peak SAR (extrapolated) = 27.1 Wikg

SAR(1 g) = 13.4 mW/g: SAR(10 g) = 6.28 mW/g

Maximum value of SAR (measurced) = 16.7 mW/g

JE
1]

Had

15T

-Tay

211

0 dB = 16.7mWig
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Impedance Measurement Plot for Body TSL
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