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Calibration procedure(s)

| Calinration date:

March 17, 2008

| Conditlon of the calibrated itsm || Tolerance

| This calibration certificate documents the traceability to natonal swandarde, which raalize the physizal units of measurements (S}

Calibration Equipment used (M&TE catical for calibration]

The measuremenis and the unceriainties with confidence probability are given on the follewing pages and are parn of the canificate

All calibrations have been conducted in the closed labomtory facility. anvironment temperature (22 £ 3)"C and humidity < 70%.

Metwork Analyzer HP B7TS3E

Calibrated by:

Approved by:

US3TI90585 54206

MNama

18-Cct-D1 {SPEAG, in housa check Dct-0T)

Funciion

This cabbralion certificate shall not be reproduced except in full without written epproval of the laboratory

Primary Stancards ID# Cal Date (Callbrated by, Certificate No.) Scheduled Calibration
Power mater EPM-442A GB374B0704 04-Oct-07 (METAS, No. 217-D0736) Oct-08

Powar sensar HP 84814 US37292783 M-Qct-B7 (METAS, No. 217-007386) Dci-08

Referance 20 dB Attenuatar SN: 5086 (200) 07-Aug-07 (METAS, No 217-00718) Aug-08

Referance Probe ES3I0WV2 SN: 3025 01-Mar-D8 (SPEAG, No. ES3-3025_Mar0a) Mar-08

DAE4 Sh 908 03-Sep-07 (SPEAG, No. DAES-809_Sep(7) Sep-08

Secnndary Standards o # Check Date {in house) Scheduled Check
Power sensor HP 34814 MY41092317 18-0ct-D2 {SPEAG, in house check Dcl-07) In house chedk: Oct-09
RF generator R&S SMT-08 100005 04-A10-90 (SPEAG, In house check Ocl07) In house chedk: Dci-09

In house check: Oct-0B
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ssanran as. FCC SAR Test Report Test Report No : FA841815

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrassa 43, 8004 Zurich, Switzerland

5 Schwairariacher Kallbrierdianst

c Service suisse d'étalonnage
Servizio svizzero di taratura

S swiss Calibration Service

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

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) 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

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 Mabile 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 cedificate are valid at the frequency indicated.

Anfenna 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 Peint 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 resull.

Certificate No: DB35V2-498_Mar(a Page 2of 9
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ssanran as. FCC SAR Test Report Test Report No : FA841815

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

DASY Version DASY4 V4.7
Extrapolation Advanced Exirapclation

Phantom | Modular Flat Phantom V4.9

Distance Dipole Center - TSL | 15 mm with Spacer
Zoom Scan Resolution | dx, dy, dz =5 mm

Frequency 836 MHz + 1 MHz

Head TSL parameters
The following parameters and calculations were applied.

| Tempearatura Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 41.5 0.90 mha/m
Measured Head TSL parameters (22.0+£0.2)°C MN5+6% 0.80 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 229 mWig
SAR normalized normalized to TW 916mMW/g
SAR for nominal Head TSL parameters ' normalized to 1W 9.16 mW /g  17.0 % (k=2)
SAR averaged over 10 cm’ {10 g) of Head TSL condition
SAR measured 250 mW input power 150mW /g
SAR normalized normmalized to 1W B.OOmMW /g
SAR for nominal Head TSL parameters * «nomalized to 1W 6.00 mW /g £ 16.5 % (k=2)

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

Cerificate No: D835V2-499 Mar(B Page 30f 9
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ssanran as. FCC SAR Test Report Test Report No : FA841815
Body TSL parameters
The following parameters and calculations were appliad.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 55.2 0.97 mhao/m
Measured Body TSL parameters (220+0.2)°C 54026% 1.00 mho/m £ 6 %
Body TSL tempaerature during test (22.0£0.2)°C — g
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Concition
SAR measured 250 mW input power 248 mW /g
SAR normalized normalized to 1W 9.84 mW /g

5AR for nominal Body TSL parameters *

normalized to 1W

9.52 mW /g1 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL candition
SAR measured 250 mW input power 1.83mW/g
SAR normalized normalized to 1W 8.52mW/g

SAR fer nominal Body TSL parameters *

normalized to 1W

6.37T mW /gt 16.5 % (k=2)

? Comection to nominal TSL parameters according to d), chapler "SAR Sensilivities”
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ssonron 1as. FCC SAR Test Report

Test Report No : FA841815

Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point

5280-23j0

Return Loss

-28.9dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point

4820 -3.3j02

Return Loss -28.3dB
General Antenna Parameters and Design
Electrical Delay (one direction) 1392 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 ling is directly connected to the

sacond arm of the dipole. The antenna is therefore shon-cireuited for DC-signals.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near Ihe

feedpoint may be damaged.

Additional EUT Data

Manufactured by SFEAG |
Manufactured on July 10, 2003 _!
Certificate No: DB35V2-499_MarDB8
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ssonron 1as. FCC SAR Test Report

Test Report No

. FA841815

DASY4 Validation Report for Head TSL

Date/Time: 17.03.2008 11:32:45

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: DB3SVZ - SN:499

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

Medium parameters used: f = 835 MHz; 6 = 0.9 mha/m; g, = 41.5; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
«  Probe: ES3IDV2 - SN3025; ConvF(6.09, 6.09, 6.09); Calibrated: 01.03.2008
e Sensor-Surface: 3.4mm (Mechanical Surface Detection)
»  Electronics: DAE4 Sn909; Calibrated: 03.09,2007
»  Phantom: Flat Phantom 4.9L; Type: QDOOOP4SAA: ;

=  Measurement SW: DASYY, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build 172

Unnamed procedure/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 54.9 V/m; Power Drift = -0.005 dB
Peak SAR (extrapolated) = 3.34 Wikg

SAR(]1 g) = 2.29 mW/g; SAR(10 g) = 1.5 mW/g
Maximum value of SAR (measured) = 2.58 mW/g

dB
1.ooda

-105

0dB=2.58mW/g
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ssanran as. FCC SAR Test Report Test Report No : FA841815

Impedance Measurement Plot for Head TSL
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ssanran as. FCC SAR Test Report Test Report No

. FA841815

DASY4 Validation Report for Body TSL

Date/Time: 10.03.2008 12:48:36

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:499

Communication System: CW: Frequency; 835 MHz; Duty Cycle: 1:1
Medium: MSL900;

Medium parameters used: f= 835 MHz: 6 = | mho/m; &, = 54, p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY 4 (High Precision Assessment)

DASY4 Configuration:
*  Probe: ES3IDV2 - SN3025; ConvF(5.85, 5.85, 5.85); Calibrated: (11.03.2008
o Sensor-Surface: dmm (Mechanical Surface Detection)
»  Electronics: DAE4 Sn90Y%; Calibrated: 03.09.2007
+  Phantom: Flat Phantom 4.9L; Type: QDODOP49AA,; |

¢ Measurement SW: DASY4, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build 172

Pin = 250mW, d = 15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid; dx=5mm, dy=3mm, dz=5mm

Reference Value = 31.8 V/m; Power Drift = (.036 dB

Peak SAR (cxtrapolated) = 3.59 Wikg

SAR(1 g) =2.46 mW/g; SAR(1D g) = 1.63 mW/g

Maximum value of SAR (measured) = 2.64 mW/g

dB
o.onn

-2.08

B.24

-4.32

0 dB = 2.64mWig
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ssanran as. FCC SAR Test Report Test Report No : FA841815

Impedance Measurement Plot for Body TSL
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ssonron 1as. FCC SAR Test Report

Test Report No FA841815

Calibration Laboratory of \:-‘i\—l.h__-f’;’f Schwaizsrischer Kallbrierdianst
Schmid & Partner imi Sarvice suisse d'étalonnage
Engineering AG i Servizio svizzero di taratura
N Swiss Calibration Sarvice

Zeughaussirasse 43, BO04 Zurich, Switzarland

s A
el b

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

‘Sporton (/ Cortiicate Ne: D1900V2-5d041_Mar08

Cliant

Object
Calibration procedureds) mm"f i =ies =
Calibration procedure for dipole validation kits.

Calibration date:

Condition of the calibrated item ' In Tolerance

This calibration certificate documents the raceability io national standards, which realize the physical units of measuremants (51).
The measurements and Ihe uncertainties with confidence probability are given on the following pages and ere part of the ceriificats,

Calibration Equipment used (M&TE oritical for calibrabon)

All calibrations have been conducted in the closed laboratory fadility: environmen! lemperature (22 + 3)°C and humidity < 70%

Primary Standards D # Cal Date (Caliorated by, Certificate Mo.) Sensouled Calibration
Powar meter EPM-4424 GB27T480704 04-Oct-07 (METAS, No. 217-00736) Q08
Power sensor HP 84814 US37202783 04-0c1-07 (METAS, No. 217-007386) Qct-08
Reference 20 dB Attenuatar SN: 5086 (20g) O7-Aug-07 (METAS. No 217-00718) Aug-08
Reference 10 dB Attenualor BN: 5047.2 (10r) 07-Aug-07 (METAS, No 217-00718) Aug-08
Reference Probe ES30V2 8N: 3025 01-Mar-08 (SPEAG, Mo, ES3-3025_Marl®) Mar0g
DAE4 SN ana 3-Bep-08 (SPEAG, No. DAE4-108_Sep0T) Sep-07
Secondary Stancards liD# Check Date (in house) Schaduled Chack
Power sensor HP 84814 MY41092317 18-0ct-02 (SPEAG, in house check Oct07) I house check: Oct-08
RF generator R&S SMT-06 100005 4-M0g-08 (SPEAG, In house chack Oct-07) In house check: Oct-09
Network Analyzer HP 8753E LS3T390585 54208 18-00t-07 (SPEAG, In housa chack Oct-07) In house check: Oct-08
Power meter EPM-342A GBIT480704 04-Oct-07 (METAS, No. 217-00738) Oct-08
| =
Name Funchen Signature
Callbrated by Matcel Falr - Laboratery Technidan M . f:ffé o i
| ! 5 :
Approved by: Kalja Pokavie

This callbration certificate shall not be reproduced except in full without written approval of the Iaboratory.

; /A%:fg'l

Issued; March 18, 2008

Certificate No: D1900V2-5d041_Mar08
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ssanran as. FCC SAR Test Report Test Report No : FA841815

R
4
', -"\-\_

Fo

Calibration Laboratory of L

Schweizarischer Kalibrierdianst

o
; 3 £ S
Schmid & Partner % “H—-—-“"E_"EIF c Service sulsse d'étalonnage
Engmeenng AG . s L S Ser.vizm srfh::.am di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland waf;-f::::wv Swiss Calibration Service
i
Accredited by the Swiss Faderal Dffice of Mefrology and Accreditation Accreditation No.: 'SCS 108

The Swiss Accreditation Service iz one of the signatories fo the EA
Multilateral Agreamant for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y.z
NIA 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 mabile 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 Inferpretatlon 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.

s Antenna Parameters with TSL: The dipo}é 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 liguid 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.

s 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.

Cerlificate No: D1900V2-5d041_MarD& Page 2 of 9
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SAR for nominal Head TSL parameters '

normalized to 1W

39.5mW/ g+ 17.0 % (k=2)

ssanran as. FCC SAR Test Report Test Report No : FA841815
Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY4 V4.7
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0 |
Distance Dipole Center - TSL 10 mm with Spacer !
Zoom Scan Resolution dx, dy, dz =5mm |
Frequency 1900 MHz + 1 MHz |
Head TSL parameters
The following parameters and calculations were applied.
Temperature Parmittivity Conductivity |
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m |
Measured Head TSL parameters (220+0.2)°C 402 +6 % 1.47 mho/m 6 % |
Head TSL temperature during test (211 £0.2)°C e -
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL condition |
SAR measurad 250 mW input power 101 mWig |
SAR normalized normalized to 1W 40.4mW /g |
|
|

SAR averaged over 10 em® (10 g) of Head TSL Condition |
SAR measured 250 mW input power | 520mW /g
SAR normalized normalized to W | 208 MW /g

SAR for nominal Head TSL parametars

-normalized o W

20.6 mW /g2 16.5 % (k=2)

' Correction to nominal TSL paramsters according to d), chapter “SAR Sensitivities"

Certificate No: D1900V2-5d041_Mar0g
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SPOATON LAS. FCC SAR TeSt Report Test Report No : FA841815
Body TSL parameters
The following parameters and calculatians were applied.
Temperature Parmittivity Conductivity
Nominal Body TSL parameters 22.0°C 53.3 1.52 mho/m
Measured Body TSL parameters (22.0=0.2)°C 516£8% 1.57 mho/m £ 6 %
Body TSL temperature during test (21.4x0.2)"C - —
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW Input pewer 104mW /g
SAR normalized normalized to W 41.6mW/g
SAR for nominal Body TSL parameters * normalized to 1W 40.1 mW /g1 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 280 mW input pawer S44mWig
SAR normalized normalized to 1W 21BmWig
SAR for naminal Body TSL parameters * normalized to 1W 21.3mW /g % 16.5 % (k=2)

* Cerrection to nominal TSL parameaters according to d), chapter "SAR Sensitivities'

Certificate No: D1900V2-5d041_Mar(8 Page 4 of 8
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ssonron 1as. FCC SAR Test Report

Test Report No

. FA841815

Appendix
Antenna Parameters with Head TSL

Impedance, transfarmed to feed point 5400+ 510

Return Loss -24.2dB
Antenna Parameters with Body TSL

Impedance, transformed to feed point 48.0 (3 +6.1 )

Return Loss -236 dB
General Antenna Parameters and Design

Electrical Delay (one direction) 119% ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feading line is directly connected to the

secend arm of the dipole. The antenna is therefore short-circuited for DC-signals.

Mo excessive lorce must be applied to the dipole arms, because they might bend or the soldered conneclions near lhe

feedpeint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

July 04, 2003

Cartificate No: D1800V2-5d0441_MarlB
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ssanran as. FCC SAR Test Report Test Report No

. FA841815

DASY4 Validation Report for Head TSL

Date/Time: 18.03.2008 12:05:10

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d041

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

Medium: HSL U10 BB;

Medium parameters used: f = 1900 MHz; ¢ = 1.47 mho/m; g, = 40.2; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
# Probe: ES3DVZ - SN3025; ConwvF(4.9, 4.9, 4.9); Calibrated: 01.03.2008
*  Sensor-Surface: 3.4mm (Mechanical Surface Detection)
s Electronics: DAE4 Sn209; Calibrated: 03.09.2007
« Phantom: Flat Phantom 5.0 (front); Type: QDO00PS0AA; |
+« Measurement SW: DASY4, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build 172

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

Reference Value = 91.7 VV/m; Power Drift = 0.013 dB

Peak SAR (extrapolated) = 19.1 Wikg

SAR(1 g) = 10.1 mWi/g; SAR(10 g) = 5.2 mWl!g

Maximum value of SAR (measured) = 11.8 mW/g

dB
0.000

-4.00

-12.0

<16.0

-20.0

0 dB = 11.8mWig

Certificate No: D1900V2-54041_Mar08 Page 6of 9
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ssanran as. FCC SAR Test Report Test Report No : FA841815

Impedance Measurement Plot for Head TSL
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ssanran as. FCC SAR Test Report Test Report No : FA841815

DASY4 Validation Report for Body TSL
Date/Time: 14.03.2008 13:22:24

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d041

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

Medium: MSL U10 BB; _
Medium parameters used: f = 1800 MHz; ¢ = 1.57 mho/m; €, = 51.7; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
» Probe: ES3DV2 - SN3025; ConvF(4.5, 4.5, 4.5); Calibrated: 01.03.2008
s Sensor-Surface: 3 4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn909; Calibrated: 03.08.2007
s Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA,; ;
«  Measurement SW: DASY4, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build 172

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

Reference Vaiue = 89.7 V/m; Power Drift = 0.004 dB

Peak SAR (extrapolated) = 18.6 W/kg

SAR(1 g) = 10.4 mW/g; SAR(10 g) = 5.44 mW/g

Maximum value of SAR {measured) = 12.0 mW/g

dB
— b.00n

-4.00

-8.00

-12.0

-16.0

-20.0

0 dB =12.0m\Wg
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ssanran as. FCC SAR Test Report Test Report No : FA841815

Impedance Measurement Plot for Body TSL

14 Mar 2008 12:954:27
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ssanran as. FCC SAR Test Report Test Report No : FA841815
Calibration Laboratory of \:\‘}._,-_,H__'_';.-f Schwelizsrischer Kalibrierdienst
Service sulsse d'étalonnage

Schmid & Partner it
Engineering AG %

Zeughausstrasse 43, B004 Zurich, Switzeriand

Accredited by Ihe Swiss Federal Office of Metrology and Accraditaton
The Swizs Accreditation Servics is ona of the signatories to the EA
Multilateral Agraement for the recognition of calibration cerlificates

Sarvizio svizzero d| taratura
Swiss Calibration Service

Client W I w ude! II)
Qe ET3DV6 - SNi1788.

Calibration Equipment used (METE criticsl for calibration)

Calibration procadure(s) CACAL-DYWE- - -
Calibration procedurs for dosimetric

Calibration dats: September 26, 2007 s Vs

Candition of (he calibrated fam In Telerance A

Frimary Standards 1D # Cal Date (Calibrated by, Certificate Na.)
Fower malar E44108 GE41 205874 2 Mar-07 (METAS, No. 217-00670)
Powwir sermor E44124 MY 41495277 29-Mar-07 (METAS, No. 217-00670)

| Power sansor 44124 MY 41488087 EQ-Mar-a?' (METAS, No. 217-00670)

| Referenca 3 dB Attanuatar SN S5054 (3c) B-Aug-07 (METAS, Mo, 217-00719)

I_ Refarence 20 dB Attenuator SN; 55086 (20b) 26-Mar-07 [METAS, No. 217-00671)
Reference 30 dB Atenuatcs SN 85129 (30b) 8-Apg-07 (METAS, Mo, 21700720}
Refarance Probe ES30VZ SN: 3013 4-Jan-07 (SPEAG, No. ES3-3013JanlT)
DAE4 SN 854 20-Apr-0T (SPEAG, No, DAES-854_ApOT)
Sacondary Standards I & Chack Dale (in housa)

RF generator HF BE4BC U32842U01700 4-Aug-29 (SPEAG, in house check Nov-06)

Matwork Analyzer HF 8T53E US3T3B0585 18-Cct-07 [SPEAG, in house check Oci-06)
Mame Function

Galibratad by Kalje Pokovic i Tﬂllﬁﬁlltl'-lﬂm.

Approved by Niets Kuster =

Thig caliprabon certhcale shall nol be reproduced axcept in full without wiitten approval of the laboratory,

This calibration certificate documents the tracaabillty to national standards, which realize the physical wnits of measurements (S1)
The measureméents and the uncerainbes wilh confidensce probability are given on the following peges and are part of the cantificate

All calibrations have bash condusted in the dozad laboratory facility: environment tarmperaturs {22 £ 3)°C and humidity < 70%

Schadulsd Calibration
Mar-08
Mar08
Mar8
Aug-08
Mar-08
Aug08
Jan-08
Agr-08

Secheduled Chack
In house check: Nov-07
In house chack: Oct-07

lssued: September 26, 2007

Cerlificate No: ET3-1788 Sepd7 Page 1 of9

©2008 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton.

Rev. 08



ssonron 1as. FCC SAR Test Report

Test Report No : FA841815

Calibration Laboratory of e,

Schmid & Partner SN—
Engineering AG % n

Zgugh-gism:ﬁn Eﬂ. BO0D4 Zurich, Switzariand fﬁ\\:—

"o
Aceradiad by the Swiss Fedaral Cffice of Melrology and Accraditation

The Swiss Accreditation Service |s one of the signatories to the EA
Muiltilateral Agreement for the recognition of calibralion certificales

Schweizerischer Kalibrierdienst
Service suissa d'etalonnage
Servizio svizzero di taratura
Swiss Callbration Service

th O

Accreditation No.: SCS 108

Glossary:

TSL tissue simulating liguid

NORMx,y,2 sensitivity in free space

ConF sensitivity in TSL / NORMx,y,z

DCP diode compression point

Polarization o ¢ rotation around probe axis

Polarization & 9 rotation around an axis that is in the plane normal to probe axis (at

measurement center), i.e., & = 0is normal to prabe axis

Calibration is Performed According to the Following Standards:

a)

b)

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

IEC 62209-1, “Procedure to measure the Specific Absorption Rate (SAR) for hand-held
davices used in closa proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

Methods Applied and Interpretation of Parameters:

Cerlificate No: ET3-1788_SepD7? Page 2 of 9

NORMx, y,z: Assessed for E-field polarization & = 0 (f < 800 MHz in TEM-cell; f > 1800 MHz:
R22 waveguide). NORMx,y,z are only intermediate values, i.e., the uncertainties of
NORMXx.y,z does not effect the E*-field uncertainty inside TSL (see below ConvF).

NORM(f)x,y,z = NORMx,y,z * frequency_response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions later than 4.2, The uncertainty of
the frequency response is included in thestated uncertainty of ConvF.

DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of
power sweep (no uncertainty required). DCP does not depend on frequency nor media.

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or
Temperature Transfer Standard for f < 800 MHz) and inside waveguide using analytical field
distributions based on power measurements for f > BOD MHz. The same setups are used for
assessment of the parameters applied for boundary compensation (alpha, depth) of which
typical uncertainty valuss are given. These parameters are used in DASY4 software to
improve probe accuracy close to the boundary. The sensitivity in TSL corresponds to
NORMx,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF, A
frequency dependent ConvF is used in DASY version 4.4 and higher which allows extending
the validity from + 50 MHz to + 100 MHz.

Spherical isotropy (30 deviation from isotropy): in a field of low gradients realized using a
flat phantom exposed by a patch antenna.

Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center
from the probe tip (on probe axis). No tolerance required.

©2008 SPORTON International Inc. SAR Testing Lab

This report shall not be reproduced except in full, without the written approval of Sporton.
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ET3DV6E SN:1788 September 26, 2007

Probe ET3DV6

SN:1788

Manufactured: May 28, 2003

Last calibrated: September 19, 2006
Modified: September 24, 2007
Recalibrated: September 26, 2007

Calibrated for DASY Systems

{Naote: non-compatible with DASY 2 system!)

Certificale No: ET3-1788 Sepl? Page 3 of 8
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ssanran as. FCC SAR Test Report Test Report No : FA841815

ET3DV6 SN:1788 September 26, 2007

DASY - Parameters of Probe: ET3DV6 SN:1788

Sensitivity in Free Space” Diode Compression®
NormX 1.72£104%  uVI(Vim)* DCP X a1 mv
NormY 1.66 £101%  pVI(Vim)® DCP Y 93 mV
NormZ 1.70 £10.4%  pVAV/m)? DCP Z 84 mV

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Please see Page 8.

Boundary Effect

TSL 200 MHz Typical SAR gradient: 5 % per mm
Sensor Center to Phantom Surface Distance 37T mm 4.7 mm
SAR,, %] Without Correction Algorithm 6.2 3.3
SAR. (%] With Corraction Algorithm 0.4 1.0
TSL 1810 MHz  Typical SAR gradient: 10 % per mm
Sensor Center to Phantom Surface Distance 37 mm 4.7 mm
SARL [Y] Without Correclion Algarithm 12.0 8.1
SARy, %] With Correction Algorithm 0.2 0.1
Sensor Offset
Probe Tip to Sensor Cenler 2.7 mm

!_The reported uncertainty of measurement is stated as the standard uncertainty of
Imeasurement multiplied by the coverage factor k=2, which for a normal distribution

i'l::urresponds to a coverage probability of approximately 85%.

* The uncertainties of Norm,Y.Z do not affect tha E-fisld uncartainty insida TSL (sea Page &)

B Numarical linearization paramelsr uncerdainly not regquired

Certificata Mo: ET3-17868_Sap07 Page 40of 9
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Test Report No

. FA841815

ET3DVE SN:1788
Frequency Response of E-Field
(TEM-Cell:Ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)

Certfficate Mo: ET3-1788_Sep07 Page 5¢f 3
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ssanran as. FCC SAR Test Report Test Report No : FA841815

ET3DV6 SN:1788 September 26, 2007

Receiving Pattern (¢), 3 = 0°

f=600 MHz, TEM ifi110EXX f= 1800 MHz, WG R22

X -+Y 97 —O0-To -y ——Y a7 —O—Tot

=o=—30 MHz
= —&— 100 MHz
= —e— 800 MHz
g —m— 1800 MHz
i —a&— 2500 MHz

] 60 120 180 240 oo 360
L1y

Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)
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ssonron 1as. FCC SAR Test Report

Test Report No

ET3DVG SN:1788

1B+

Dynamic Range f(SARcaq4)

(Waveguide R22, f = 1800 MHz)
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September 26, 2007
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Certificate No: ET3-1788 Sep07
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Uncertainty of Linearity Assessment: * 0.6% (k=2)
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ssanran as. FCC SAR Test Report Test Report No : FA841815

ET3DV6 SN:1788 September 26, 2007

Conversion Factor Assessment

f= 900 MHz, WGLS R9 (head) f= 1810 MHz, WGLS R22 (head)
35 e 30.0 . ’ i

3.0 250
E 25 _‘;' 20.0 1
o
 lad :
: s 1804
E 15 E
3 x
10.0 4
0.5 4 5.0 4
0.0 o o
¥ 20 a0 60 0 20 40 B0
z[mm] z[mm]
—— Analytical —¢— Measurements =0— Analytical —0— Measuremanis

f[MHz] Validity [MHz]® TSL  Permittivity Conductivity  Alpha Dapth ConvF Uncertainty

800 350/ %100 Head 415+85% 0.897z5% 022 328 6.54 £ 11.0% (k=2)
1810 +£50/+£100 Head 40.0+5% 1.40+5% 0.58 2.5 5.28 t11.0% (k=2)
2000 +£50/+100 Head 40.0+5% 1.40+5% 0.60 223 4.87 +11.0% (k=2)
2450 =50/£100 Head 39.2+5% 1.80= 5% 0.61 239 458 =11.8% (k=2)
900 + 50/ +100 Body 55.0+5% 1.05+5% 0.28 294 6.37 =11.0% (k=2)
1810 +80/+100 Body 53.3%5% 152x5% 0.63 2.39 475 £ 11.0% (k=2)
2000 £ 50/+100 Body 53.3x5% 15215% 063 233 436 + 11.0% (k=2)
2450 +£50/+100 Body 52.7+5% 1.8525% D.é1 2.58 417 +£11.8% (k=2)

€ The validity of £ 100 MHz only applies for DASY vd.4 and higher (see Page 2). The uncertainty is the R3S
of the ConvF uncertalnty at calibration fraguency and the uncertainty for the indicated freguency band.

Certificale No: ET3-1788_Sep07 Page 8ol 9
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ET3DV6 SN:1788 September 26, 2007

Deviation from Isotropy in HSL
Error (§, 9), f =900 MHz

Error [dB]

v

®-1.00-0,80 B-0.80--050 B.0,50--0.40 M-0,40-0.20 MW-0,20.0.00

aooo-020 mO20-040 D040-060 @O60-0.80 EO.A0-100

Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)

Certificate No: ET3-1788_SepQ7 Page 9ol 9
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ssonron 1as. FCC SAR Test Report

Test Report No

FA841815

©2008 SPORTON International Inc. SAR Testing Lab

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich,

Switzerland

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is ane of the signatories to the EA
Multilateral Agreement for the recognition of callbration certficates

il |

S Schwelzarischer Kalibrierdienst
c Service suisse d'étalonnage

Servizia svizzero di taratura

S swiss Callbration Service

Accraditation No.: SCS 108

client  Sporton (Auden) Certificata No: DAES-E?T_NM‘I
CALIBRATION CERTIFICATE
Objact DAEZ - SD 000 DO2 AA - SN: 577

Calibration procedura(s)

Calibration date;

Condition of ithe calibrated itsm

QA CAL-D0B.v12

November 16, 2007

In Tolerance

Calibration Equipment used (M&TE critical for calibraton)

This calbration cerificate documents the traceability 1o national standards, which realize the physical units of measurements (S1).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

Al calibrations have been conducted in the closed laboratony Taciity: snvirenmant temperature (£2 £ 3)"C and humidity = T0%.

Primary Standards 1D # Cal Date (Calibrated by, Carificata Mo ) Schaduled Calibration
Fluke Process Callbrator Typa 702 | SN: 6285803 04-Oct-07 (Elcal AG, No: 646T) Oct-08

Keithley Mulimeter Type 2001 SN: DB10278 03-0ct-07 (Elcal AG, No: B465) Oct-08

Secondary Standards ID# Check Date fi.n house) Schaduled Chack

Calibrator Box V1.1

Calibralad by:

Approved by

SE LUIMS 006 AB 1004

kame

Fin Bomholt

25-Jun-07 {SPEAG, In housa check)

Funclion
Tachnician

RA&D Director

In house check Jur-08

Sjgnature

AL
o A L

Issued: November 16, 2007

This calbration certificate shall not be reproduced except in full without writen sporoval of the laborstory.

Cerificate Mo: DAE3-577_NovD7
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ssanran as. FCC SAR Test Report Test Report No : FA841815
Calibration Lahoratory of ::q“'::g'l’:?'p} s Sehwelzariseher Kalibrierdienst
Schmid & Partner i; ﬁ“"‘—"/ i’. C Service suisse d'étalonnage
Engineering AG SRt Servizio svizzero di taratura
Zeughaussirasse 43, BI04 Zurich, Switzerland :—;’wﬁ\-‘\:‘_ S  Sswiss Calibration Service
bl |III| L
Accredited by the Swiss Faderal Office of Metrolagy and Accraditation Accreditation No.: SCS 108

The Swiss Accreditation Servica Is one of the signatories to the EA
Muttilateral Agreement for the recognition of calibration certificates

Glossary

DAE data acquisition electronics

Connector angle  information used in DASY system to align probe sensor X to the robot
coordinate system,

Methods Applied and Interpretation of Parameters
» DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
comresponds Lo the full scale range of the voltmeter in the respective range.

s Connector angle. The angle of the connector is assessed measuring the angle
mechanically by a tool inserted. Uncertainty is not required.

= The following parameters as documented in the Appendix contain technical information as a
result from the perfarmance test and require no uncertainty.

s DC Voltage Measurement Linearity: Verffication of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurement.

s Common maode sensitivity: Influence of a positive or negative common mode voltage on
the differential measurement.

» Channel separation: Influence of a voltage on the neighbor channels not subject to an
input voltage.

» AD Converter Values with inputs shorted: Values on the internal AD converter
corresponding to zero input voltage

e Input Offset Measurement. Output voltage and statistical results over a large number of
zero voltage measurements.

s [nput Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

» [nput resistance: DAE input resistance at the connector, during internal auto-zeroing
and during measurement.

= low Baltery Alarm Vollage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

=  Power consumption: Typical value for information. Supply currents in various operating
modes.

Cerificate No: DAE3-577_Nowd7 Page 20f 5

©2008 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev. 08
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DC Voltage Measurement
A/D - Converter Resolution nominal
High Range! 1LSB = 6.1uV, full range = -100...+300 mV
Low Range: 1LSB = 61nv, full range = -1.......+3mV
DASY measurement parameters: Auto Zern Time: 3 sec; Measuring time: 3 sec

Calibration Factors X Y Z
High Range 404.432 £ 0.1% (k=2) | 403.884 £ 0.1% (k=2) | 404.3311£0.1% (k=2)
Low Range 3.94218 £ 0.7% (k=2) | 3.94771 £ 0.7% (k=2) | 3.94526 +0.7% (k=2)

Connector Angle

| Connector Angle to be used in DASY system 268°+£1° ]

Cerificate No: DAE3-577_Nov(7 Page 3cf 5
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Test Report No

Appendix
1. DC Voltage Linearity
High Range Input (uV) Reading (V) Error (%)
Channel X + Input 200000 199999.3 0.00
Channel X + Input 20000 20005.75 0.03
Channel X = Input 20000 -19997.67 -0.01
Channel Y + Input 200000 199998.5 0.00
Channel Y + Input 20000 20002.82 0.01
Channel Y = Input 20000 “20004.40 0.02
Channel 2 + nput 200000 199599 .6 0.00
Channel Z + Input 20000 20005.54 0.03
Channel 2 - Input 20000 -20001.11 0.01
Low Range Input (uV) Reading (uV) Error (%)
Channel X + [nput 2000 2000.1 0.00
Channel X + [nput 200 189.12 -0.44
Channel X - Input 200 -200.64 0.32
Channel ¥ + |nput 2000 2000 0.00
Channel ¥ + [nput 200 199.96 -0.02
Channel ¥ = Input 200 -201.00 0.50
Channel £ + [nput 2000 1959.9 0.00
Channel Z + Input 200 199.05 -0.47
Channel 2 - Input 200 -201.08 0.54
2. Common mode sensitivity
DASY measurement parametars: Autn Zera Time: 3 sec: Measuring time: 3 sec
Common mode High Range Low Range
Input Veoltage (mV) Average Reading (uV) Average Reading (uV)
Channel X 200 13.88 12.87
-200 -12.40 -14.29
Channel Y 200 632 -6.22
- 200 5.34 5.3
Channel Z 200 1.08 0.59
-200 -142 -1.66
3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring tme: 3 sec
Input Voltage (mY) | Channel X (uV) | Channel Y (uV) Channel Z (uV)
Channel X 200 1.14 0.18
Channel Y 200 152 - 3.87
Channel Z 200 0.23 Q.75 =
Cerificate No: DAE3-577_Nov)7 Page 4 of 5
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Test Report No

4. AD-Converter Values with inputs shorted

DASY measurement parameters: Auto Zero Time: 3 sec; Measuring tme: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 15968 16269
Channel Y 15848 16148
Channel Z 16203 16661

5. Input Offset Measurement
DASY measurement paramelers: Auto Zere Time: 3 sec, Measuring lime: 3 sec
Input 10MEO
Average (V) min. Offset (uV) | max. Offset (V) Std. ?::;atmn
Channel X 012 -1.70 1.72 0.50
Channel ¥ -2.46 -3.42 -1.39 0.44
Channel Z -0.78 -2.16 0.00 0.29

6. Input Offset Current

Mominal Input clrcuitry offset current on all channels: <25fA

7. Input Resistance

Zeroing (MOhm)

Measuring (MOhm)
Channel X 0.2000 193.3
Channel Y 0.2001 198.9
Channal Z 0.1999 199.4

8. Low Battery Alarm Voltage (verified during pre test)

Typical values

Alarm Level (VDC)
Supply [+ Vcc) ) +7.9
Supply (- Vcc) -7.6
9. Power Consumption (verified during pre test)

Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vec) +0.0 +6 +14
Supply (- Vcc) -0.01 -8 ]

Cerificate No: DAE3-577_NovO7 Page 5 of §
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