Date/Time: 6/10/2010 8:04:41 AM

Test Laboratory: Compliance Certification Services

System Performance Check - D835V2
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:xxx

Communication System: CW 835; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; 0 = 0.913 mho/m; ¢, = 43.1; p = 1000 kg/m3
Phantom section: Flat Section

Room Ambient Temperature: 24.0 deg. C; Liquid Temperature: 23.0 deg. C

DASY4 Configuration:

- Area Scan setting - Find Secondary Maximum Within: 2.0 dB and with a peak SAR value greater than 0.0012W/kg
- Probe: EX3DV3 - SN3531; ConvF(10.13, 10.13, 10.13); Calibrated: 2/23/2010

- Sensor-Surface: 3mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn500; Calibrated: 9/15/2009

- Phantom: SAM 2 (Twin); Type: SAM 2; Serial: 1050

- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

d=15mm, Pin=100 mW/Area Scan (7x8x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 1.12 mW(/g

d=15mm, Pin=100 mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 35.3 V/m; Power Drift = -0.174 dB

Peak SAR (extrapolated) = 1.46 W/kg

SAR(1 g) = 0.968 mWI/g; SAR(10 g) = 0.634 mWI/g

Maximum value of SAR (measured) = 1.13 mWi/g

dB
0.000
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0 dB = 1.13mW/g



Date/Time: 6/10/2010 8:21:55 AM

Test Laboratory: Compliance Certification Services

System Performance Check - D835V2
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:xxx
Communication System: CW 835; Frequency: 835 MHz;Duty Cycle: 1:1

d=15mm, Pin=100 mW/Z Scan (1X1 X34): Measurement grid: dx=20mm, dy=20mm, dz=3mm
Maximum value of SAR (measured) = 1.13 mW(/g
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Date/Time: 6/14/2010 5:12:50 PM

Test Laboratory: Compliance Certification Services

System Performance Check - D835V2
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:xxx

Communication System: CW 835; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; o = 0.882 mho/m; ¢, = 42.5; p = 1000 kg/m?3
Phantom section: Flat Section

Room Ambient Temperature: 24.0 deg. C; Liquid Temperature: 23.0 deg. C

DASY4 Configuration:

- Area Scan setting - Find Secondary Maximum Within: 2.0 dB and with a peak SAR value greater than 0.0012W/kg
- Probe: EX3DV3 - SN3531; ConvF(10.13, 10.13, 10.13); Calibrated: 2/23/2010

- Sensor-Surface: 3mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn500; Calibrated: 9/15/2009

- Phantom: SAM 2 (Twin); Type: SAM 2; Serial: 1050

- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

d=15mm, Pin=100 mW/Area Scan (7x8x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 1.06 mW(/g

d=15mm, Pin=100 mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 35.0 V/m; Power Drift = 0.035 dB

Peak SAR (extrapolated) = 1.38 W/kg

SAR(1 g) = 0.921 mWI/g; SAR(10 g) = 0.605 mW/g

Maximum value of SAR (measured) = 1.08 mW(/g
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Date/Time: 6/14/2010 5:29:51 PM

Test Laboratory: Compliance Certification Services

System Performance Check - D835V2
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:xxx
Communication System: CW 835; Frequency: 835 MHz;Duty Cycle: 1:1

d=15mm, Pin=100 mW/Z Scan (1X1 X34): Measurement grid: dx=20mm, dy=20mm, dz=3mm
Maximum value of SAR (measured) = 1.08 mW(/g

SAR(x,y,z10)

SAR. T Sean:Wale Along £, =0, ¥=0

1.1

1.0

0.z

"w.\\

]

0.1

ST
____’.,-*"F

., |
TS AN AT NI NIV M S e o St S SVIPS AR NIRRT

.00 0.m 0.0z 0.03 0.04 .03 0.06 0.07 0.03 .09 010
m




Date/Time: 6/9/2010 4:58:01 PM

Test Laboratory: Compliance Certification Services

System Performance Check - D1900V2
DUT: Dipole; Type: D1900V2; Serial: 5d043

Communication System: System Check Signal - CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; ¢ = 1.39 mho/m; ¢, = 40.8; p = 1000 kg/m?3
Phantom section: Flat Section

Room Ambient Temperature: 24.0 deg. C; Liquid Temperature: 23.0 deg. C

DASY4 Configuration:

- Area Scan setting - Find Secondary Maximum Within: 2.0 dB and with a peak SAR value greater than 0.0012W/kg
- Probe: EX3DV3 - SN3531; ConvF(8.64, 8.64, 8.64); Calibrated: 2/23/2010

- Sensor-Surface: 3mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn500; Calibrated: 9/15/2009

- Phantom: SAM 2 (Twin); Type: SAM 2; Serial: 1050

- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

d=10mm, Pin=100mW/Area Scan (7x7x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 4.44 mW(/g

d=10mm, Pin=100mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 61.1 V/m; Power Drift = -0.200 dB

Peak SAR (extrapolated) = 7.52 W/kg

SAR(1 g) =4.06 mW/g; SAR(10 g) =2.12 mW/g

Maximum value of SAR (measured) = 5.16 mW(/g
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Date/Time: 6/9/2010 5:14:22 PM

Test Laboratory: Compliance Certification Services

System Performance Check - D1900V2
DUT: Dipole; Type: D1900V2; Serial: 5d043
Communication System: System Check Signal - CW; Frequency: 1900 MHz;Duty Cycle: 1:1

d=1 Omm, Pin=100mW/Z Scan (1X1 X34): Measurement grid: dx=20mm, dy=20mm, dz=3mm
Maximum value of SAR (measured) = 5.15 mW(/g
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Date/Time: 6/11/2010 6:53:50 AM

Test Laboratory: Compliance Certification Services

System Performance Check - D1900V2
DUT: Dipole; Type: D1900V2; Serial: 5d043

Communication System: System Check Signal - CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; ¢ = 1.47 mho/m; ¢, = 563.2; p = 1000 kg/m?3
Phantom section: Flat Section

Room Ambient Temperature: 24.0 deg. C; Liquid Temperature: 23.0 deg. C

DASY4 Configuration:

- Area Scan setting - Find Secondary Maximum Within: 2.0 dB and with a peak SAR value greater than 0.0012W/kg
- Probe: EX3DV3 - SN3531; ConvF(8.04, 8.04, 8.04); Calibrated: 2/23/2010

- Sensor-Surface: 3mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn500; Calibrated: 9/15/2009

- Phantom: Flat Phantom ELI4.0; Type: QDOVAOO01BA; Serial: SN:1003

- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

d=10mm, Pin=100mW/Area Scan (7x7x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 3.99 mW(/g

d=10mm, Pin=100mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 58.7 VV/m; Power Drift = -0.046 dB

Peak SAR (extrapolated) = 7.08 W/kg

SAR(1 g) = 3.97 mW/g; SAR(10 g) =2.11 mW/g

Maximum value of SAR (measured) = 5.04 mW(/g
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Date/Time: 6/11/2010 7:10:58 AM

Test Laboratory: Compliance Certification Services

System Performance Check - D1900V2
DUT: Dipole; Type: D1900V2; Serial: 5d043
Communication System: System Check Signal - CW; Frequency: 1900 MHz;Duty Cycle: 1:1

d=1 Omm, Pin=100mW/Z Scan (1X1 X34): Measurement grid: dx=20mm, dy=20mm, dz=3mm
Maximum value of SAR (measured) = 4.97 mW(/g
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Date/Time: 6/13/2010 4:52:58 PM

Test Laboratory: Compliance Certification Services

System Performance Check - D1900V2
DUT: Dipole; Type: D1900V2; Serial: 5d043

Communication System: System Check Signal - CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; ¢ = 1.35 mho/m; ¢, = 41.5; p = 1000 kg/m?3
Phantom section: Flat Section

Room Ambient Temperature: 24.0 deg. C; Liquid Temperature: 23.0 deg. C

DASY4 Configuration:

- Area Scan setting - Find Secondary Maximum Within: 2.0 dB and with a peak SAR value greater than 0.0012W/kg
- Probe: EX3DV3 - SN3531; ConvF(8.64, 8.64, 8.64); Calibrated: 2/23/2010

- Sensor-Surface: 3mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn500; Calibrated: 9/15/2009

- Phantom: SAM 2 (Twin); Type: SAM 2; Serial: 1050

- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

d=10mm, Pin=100mW/Area Scan (7x7x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 3.87 mW(/g

d=10mm, Pin=100mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 59.9 V/m; Power Drift = -0.060 dB

Peak SAR (extrapolated) = 6.96 W/kg

SAR(1 g) = 3.81 mW/g; SAR(10 g) =2.01 mW/g

Maximum value of SAR (measured) = 4.81 mWi/g
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Date/Time: 6/13/2010 5:09:20 PM

Test Laboratory: Compliance Certification Services

System Performance Check - D1900V2
DUT: Dipole; Type: D1900V2; Serial: 5d043
Communication System: System Check Signal - CW; Frequency: 1900 MHz;Duty Cycle: 1:1

d=1 Omm, Pin=100mW/Z Scan (1X1 X34): Measurement grid: dx=20mm, dy=20mm, dz=3mm
Maximum value of SAR (measured) = 4.78 mW(/g
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Date/Time: 6/14/2010 9:53:41 PM

Test Laboratory: Compliance Certification Services

System Performance Check - D1900V2
DUT: Dipole; Type: D1900V2; Serial: 5d043

Communication System: System Check Signal - CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; ¢ = 1.48 mho/m; ¢, = 53.4; p = 1000 kg/m?3
Phantom section: Flat Section

Room Ambient Temperature: 24.0 deg. C; Liquid Temperature: 23.0 deg. C

DASY4 Configuration:

- Area Scan setting - Find Secondary Maximum Within: 2.0 dB and with a peak SAR value greater than 0.0012W/kg
- Probe: EX3DV3 - SN3531; ConvF(8.04, 8.04, 8.04); Calibrated: 2/23/2010

- Sensor-Surface: 3mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn500; Calibrated: 9/15/2009

- Phantom: Flat Phantom ELI4.0; Type: QDOVAOO01BA; Serial: SN:1003

- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

d=10mm, Pin=100mW/Area Scan (7x7x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 3.77 mW(/g

d=10mm, Pin=100mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 57.6 V/m; Power Drift = -0.020 dB

Peak SAR (extrapolated) = 6.85 W/kg

SAR(1 g) = 3.83 mW/g; SAR(10 g) =2.03 mW/g

Maximum value of SAR (measured) = 4.82 mW(/g

myyg
— 3.77

— 3.02

2.26

1.51

0.758

0.00%




Date/Time: 6/14/2010 10:10:36 PM

Test Laboratory: Compliance Certification Services

System Performance Check - D1900V2
DUT: Dipole; Type: D1900V2; Serial: 5d043
Communication System: System Check Signal - CW; Frequency: 1900 MHz;Duty Cycle: 1:1

d=1 Omm, Pin=100mW/Z Scan (1X1 X34): Measurement grid: dx=20mm, dy=20mm, dz=3mm
Maximum value of SAR (measured) = 4.82 mW(/g
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Date/Time: 4/2/2010 1:52:22 PM

Test Laboratory: Compliance Certification Services

System Performance Check - D2450V2
DUT: Dipole ; Type: D2450V2; Serial: 748

Communication System: System Check Signal - CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 1.95 mho/m; ¢, = 52.9; p = 1000 kg/m?3
Phantom section: Flat Section

Room Ambient Temperature: 25.0 deg. C; Liquid Temperature: 24.0 deg. C

DASY4 Configuration:

- Area Scan setting - Find Secondary Maximum Within: 2.0 dB and with a peak SAR value greater than 0.0012W/kg
- Probe: EX3DV3 - SN3531; ConvF(7.58, 7.58, 7.58); Calibrated: 2/23/2010

- Sensor-Surface: 3mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn500; Calibrated: 9/15/2009

- Phantom: Flat Phantom ELI4.0; Type: QDOVAOO01BA; Serial: SN:1003

- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

d=10mm, Pin=100mW/Area Scan (7x7x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 6.55 mW(/g

d=10mm, Pin=100mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 58.5 VV/m; Power Drift = 0.092 dB

Peak SAR (extrapolated) = 10.6 W/kg

SAR(1 g) = 5.18 mWI/g; SAR(10 g) = 2.41 mWI/g

Maximum value of SAR (measured) = 6.88 mW/g
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Date/Time: 4/2/2010 2:09:41 PM

Test Laboratory: Compliance Certification Services

System Performance Check - D2450V2
DUT: Dipole ; Type: D2450V2; Serial: 748
Communication System: System Check Signal - CW; Frequency: 2450 MHz;Duty Cycle: 1:1

d=1 Omm, Pin=100mW/Z Scan (1X1 X34): Measurement grid: dx=20mm, dy=20mm, dz=3mm
Maximum value of SAR (measured) = 6.79 mW(/g
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, B004 Zurich, Switzerland

S Schweizerischer Kalibrierdienst

c Service suisse d'étalennage
Servizio svizzero di taratura
S Swiss Calibration Service

Accredied by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration cerificates

Aceraditation No.; SCS 108

cliem  CCS Cortiticate No: EX3-3531_Feb10
[CALIBRATION CERTIFICATE |
Cibyject EX3DV3 - SN:3531

Calbration procodure(s)

QA CAL-01.v6, QA CAL-12.vB, QA CAL-14.v3, QA CAL-23.v3 and
QA CAL-25.v2 _ |
Calibration procedure for dosimetric E-field probes

Calibraton date

February 23, 2010

This calibration cemilicate documents the traceabddy to natonal standards which realize the physical units of measuraments (Si)
Thie measuremants and the uncertainties with confidence protrabdily are grven on the followsng pages and are part of the cenificate

All calibrations have besn cenducted in the cdosed laboratory facdity. eranonmant temperature (22 £ 3)°C and hurmidity = 70%

Calibration Equipment used (MATE cotical for catibration)

| Primary Standards D # Cal Date (Certificata Mo ) Schedulad Cabbration
Powear meter E44108 GB41263874 1-Ape-02 (Ma 217-01030) Apr-10
Power sensar E4412A MY&1485277 1-Apr-09 (No 217-01030) Aper-10
Powar sensor E4412A MY 41498087 V-Apr-09 (Mo 217-01033) ApraAQ
Raference 3 dB Attenuator SN 55054 (3c) 31-Atar-08 (No 217-01028) Mar-10
Reference 20 4B Atlenuator SN.-S5086 (20b) 31 -Mhar-00 (Mo 217-01028) Mar-t0
Referance 30 48 Atlanuator SHSE128 (30h) 31-Mar08 (Mo, 217-01027) Mar-t0
| Reference Probe ES300VE SN 3013 I0-Dec-0% (No. ES3-30M3 Dwel9) Dec-10
| DAE4 SN 850 28-Sep-0% (No. DAE4-680. Sapda) Sap-10
' Secondary Stendards 12k Check Date {in house) Schadulad Check
| RE generator HP B648C US3642U01700 4-Aug-98 (in house check Oat-08) In house check Oet-11
| Mebwark Anafyzer HP BTS3E US37 320585 18-0ct-01 (in howse check Oct-09) In house check, Octil
|
MName Function Signature
Calibrated by Kafja Pokovic Technical Manager =
Approved by Niels Kuster Mﬂlﬂgﬂ

Certificate No. EX3-3531 Feb1)

This calibration cartificate shall not be reproduced excapt in full withou! witten approval of the faboratory

Issued: February 27, 2010
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

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

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

Glossary:

TSL tissue simulating liguid

NORMzx.yv.z sensilivity in free space

ConviF sensilivity in TSL f NORMx.y .z

DCP diode compression point

CF crest factor (1/duty_cycle) of the RF signai

A B C modulation dependent inearization paramaters

Peolarization o i rotation around probe axis

Pelarization 4 o rotation around an axis that is in the plang nofmal to probe axis (at measuremant center),

e, 3= 0isnormal to probe axis

Calibration is Performed According to the Following Standards:

a) IEEE 5td 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices. Measurement
Technigues®, December 2003

by IEC 62208-1, "Procedure 1o measure the Specific Abserption Rate (SAR) for hand-hald devices used in close
proximily to the ear (frequency range of 300 MHz 1o 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:
=  NORMx y.z Assessed for E-field polanzation & = 0 (f < 900 MHz in TEM-cell; f = 1800 MHz: R22 waveguide).
NORMx,y z are only intermediate values, | e _ the uncertainties of NORMx.y.z does not effect the E°-field
uncertainly Inside TSL (see below ConvF).

»  NORM(flxy z2=NORMxyz " 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 the stated uncertainty of ConvF

s DCPx y .z DCP are numerical linearization parameters assessed based on the data of power sweep with C\W
signal (no uncertainty required). DCP does not depend on frequency nor media

o  Axyz Bxyz Cxyz VRxyz A B Care numencal linearization parameters assessed based on the data of
power sweep for specific modulation signal, The parameters do not depend on frequency nor media. VR is the
maximum calibration range expressed in RMS voltage across the diode.

» ConvF and Boundary Effect Parsmeters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < B0DO MHz) and inside waveguide using analytical field distributions based on power
measurements for f = 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMzx. y.z * ConvF whereby the uncertanty corresponds to that given for ConvF. A frequency dependent
ConvF |s used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to # 100
MHz.

»  Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna,

« Sensor Offsef. The sensor offset corresponds to the offset of vitual measurement center from the prabe tip
(on probe axis). No tolerance required.

Certificate No: EX3-3531_Feh10 Page 2 of 11



EX3DV3 SN:3531

Probe EX3DV3

SN:3531

Manufactured: May 17, 2004
Last calibrated: April 23, 2008
Recalibrated: February 23, 2010

Calibrated for DASY Systems

{(MNote: non-compatibie with DASY2 system!)

Cerificale- No: EX3-3531 Feb10 Page Jof 11

February 23, 2010



EX3DV3 SN:3531 February 23, 2010

DASY - Parameters of Probe: EX3DV3 SN:3531

Basic Calibration Parameters

Sensor X | Sensor Y | Sensor Z [Unc (k=2)
Norm {uV/i(vim)*)* 0.74 0.62 066 |+101%
DCP {mv)" 91.1 91.8 100.2

Modulation Calibration Parameters

uiD Communication System Name PAR A B c VR Une"
dB dBuV mv (k=2)
10000 Cw 0.00 X 0.00 000 100[ 300 + 1 5%
0.00 0.00 1.00] 300
0.00 .00 1.00 oo

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%.

* The uncertainfies of NormiX ¥ 7 do not affect the E-fels uncetamty wnsds TSL (see Pages 5 and &
" Mumercal neanzation parameter Uncertainy not reguined

: Uncartainly s datermined using the magmum deviabon rofm knear responss sophying racatangular gistnbuban and is srpressed for the aquanes of the feld valuo

Cerificate No: EX3-3531_Feb10 Fage 4 of 11




EX3DV3 SN:3531 February 23, 2010

DASY - Parameters of Probe: EX3DV3 SN:3531

Calibration Parameter Determined in Head Tissue Simulating Media

1 [MHz] Validity [MHz]"  Permittivity Conductivity ConvF X ConvFY ConwFZ Alpha Dapth Une (k=2)
450 + 50 (+ 100 435+ 5% D &7 5% 1147 11.47 1147 0.00 1.00 £13.3%
835 + 50+ 100 415+ 5% 080 £ 5% 1013 1013 1013 024 090 +£11.0%
800 +50 ¢+ 100 415+ 5% 097 + 5% 988 588 9.88 0.28 082 +110%
1450 + 50/ + 100 40.5 = 5% 1202 5% 8372 9.22 922 0.29 092 +£11.0%
1640 + 50+ 100 403 £ 5% 1292 5% 9.20 9.20 920 036 070 £11.0%
1750 1 50+ 100 40,1 + 5% 137 £5% 894 B.94 8.94 0268 084 +110%
1400 + 50/ + 100 400 £ 5% 140 2 5% 864 BG4 8.64 022 0485 +110%
1950 + 50+ 100 400+ 5% 140 £ 5% 826 828 8.26 027 081 £+11.0%
2000 + 50+ 100 400 £ 5% 140 % 5% 835 835 8.35 0.31 076 +£11.0%
2300 + 507+ 100 395+ 5% 167 £ 5% 7.95 7.89 789 0.20 088 +11.0%
2450 + 50 f+ 100 392+ 5% 1.80 + 5% T80 T80 7 B0 013 1.48 £ 11.0%
2600 + 50 /=100 390£5% 1.96 £ 5% 7.50 7.50 780 013 1.92 £ 11.0%
3500 +50/= 100 I79+5% 291 1+5% 691 6.91 5.91 024 1.34 +£13.1%
4850 + 50 /£ 100 36.3 £ 5% 440 £ 5% 537 537 537 015 180 £131%
5200 + 50/ 100 360 £ 5% 4 66 £ 5% 489 489 4.89 0.30 1.90 £13.1%
5300 +50/+ 100 359+ 5% 4.78 £ 5% 4.67 4.67 4 87 0.28 1.90 £ 13.1%
5500 + 50/ 100 356+ 5% 496 = 5% 4 35 4.39 4.39 0.30 190 £131%
5600 + 50 /£ 100 355 £ 5% 5.07 + 5% 411 4.11 411 040 1.90 £131%
5EO0 + 50/ + 100 353 + 5% 5.27 £ 5% 418 418 4 18 040 1.90 £ 13.1%

" The validity of = 100 MHz only appbies for DASY v4 4 ans figher (se2 Page 7) Theuncenanty i3 ha RES of ihe ComF uncertamty at calibration freguency

and the uncenanty for the mdwcated frequency band

Cartificate No: EX3-3531 Feb10 Page 5of 11



EX3DV3 SN:3531 February 23, 2010

DASY - Parameters of Probe: EX3DV3 SN:3531

Calibration Parameter Determined in Body Tissue Simulating Media

1 [MHz] Validity |:I||Hz‘]'c Parmittivity Conductivity ConvF X ConvFY ConvF 2 Alpha Dapth Unc (k=2)
450 + 50/ +100 567 4 5% 094 £ 5% 10.96 1096 10 96 023 275 £ 13.2%
835 +50/+100 552 + 5% 097 £ 5% 10.18 10 18 10.18 031 087 £110%
800 + 50/ £100 550+ 5% 1.05£5% 882 982 9.92 028 0.91 £11.0%
1450 + 650/ + 100 54.0 £ 5% 130+ 5% 958 958 8.58 0.3 086 £110%
1640 + 50/ £ 100 53.8 £ 5% 1.40 £ 5% 836 9.36 8.36 033 04 £ 11.0%
1750 +50 /(100 Ea 4+ 5% 149 £ 5% 851 851 8 51 0.33 077 £11.0%
1400 =80/ 4100 5331 5% 152 + 5% 5§04 804 804 023 081 £110%
1450 30/ 100 5331 5% 152+ 5% 823 823 8.23 019 1.04 £ 11.0%
2000 £ 50/ 100 533 5% 1.52 £ 5% 810 810 810 015 1.37 £ 11.0%
2300 +50/+ 100 52.8.+5% 185+ 5% 7.80 7.80 V.80 013 1.7 £ 11.0%
2450 +50/+ 100 52.7 + 5% 1.95 ¢ 5% 7.58 7.58 7.58 014 1.24 £11.0%
2600 =50+ 100 52.5 5% 218+ 5% 740 7.40 740 014 1.51 £11.0%
3500 =50 (100 5132 5% 331 £ 5% 6.45 £.45 5.45 0.27 1.51 £13.1%
4950 £ 50/ 100 494 + 5% 501+ 5% 411 411 411 045 1.90 £13.1%
5200 + 50 & 100 49.0 £ 5% 530+ 5% 404 4.04 4.04 0.45 180 £13.1%
5300 2 50/ 100 48 5+ 5% 542 5% 3.79 379 379 0.50 1.890 = 13.1%
5600 +50/+ 100 48.6 + 5% 56525% a.s7 3.57 157 0.50 180 +£13:.1%
5600 + 50/ 100 485+ 5% B7T 5% 3.3z 332 3.32 0.55 1.80 £13.1%
BBOO +50/+100 48.2 5% 6.00 £ 5% 348 348 348 0.55 1.890 £13.1%

" The validity of = 100 MHz ondy apples for DASY w44 and highar (se= Paga 2] Tre urcenanty o e ASS of the ConvF unsertznty gt calibrabion frequency

arnd the uncariainty lor 1he indszated freqguency band
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EX3DV3 SN:3531 February 23, 2010

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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]
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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EX3DV3 SN:3531 February 23, 2010

Receiving Pattern (¢), 3 = 0°

f= 600 MHz, TEM ifi110EXX f= 1800 MHz, WG R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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EX3DV3 5N:3531

Dynamic Range f(SARy..q4)
(Waveguide R22, f = 1800 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)

Cerlificate No: EX3-3531_Feb10 Page 9 ot 11

February 23, 2010



EX3DV3 5N:3531

February 23, 2010

Conversion Factor Assessment
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Cerfilicale Mo EX3-3531 Febi0

Deviation from Isotropy in HSL
Error (¢, 8), f = 900 MHz
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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EX3DV3 SN:3531

Other Probe Parameters

February 23, 2010

Sensor Arrangement Trniangular
Connector Angle (%) Mot applicable
Mechamcal Surface Deteclion Mode anabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length g9 mm
Tip Diametar 2.5 mm
Probe Tip to Sensor X Calibration Pomnt 1 mm
Probe Tip to Sensor ¥ Calibration Point 1 mm
Frobe Tip to Sensor Z Calibration Point T mm
Recommended Measurement Distance from Surface 2mm

Cedificate No: EX3-3531 Febi10 Fage 11 ol 11




Calibration Laboratory of

A S Schwelzerischer Kalibrierdianst
Schmid & Partner m ¢ Service suisse détalonnage
Engineen’ng AG T Servizic svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland “*/,df,--ni\\‘&‘. S Swiss Calibration Service
felag |k
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

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

Calibration procedure!(s)

Calibratien date:

Caondition of the calibrated item

This calibration certificate documents the traceability to national standards, which realize the physical units of measuremants (S1L
The measurements and the unceriainties with confidenca probability are given an the following pages and are part of the cerfificate.

Al calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3}°C and humidity = T0%,

Calibration Equipment used (MATE critical for calibration)

Primary Standards 1D # Cal Date (Cenificate No.) Scheduled Calibration

FPower meter EPM-d42A GBITIE0T04 08-0ct-08 (Mo, 21 ?-nua@é} Qct-09

Power sensor HP 84814 US3r2g27es 08-0ct-08 (Mo, 217-00898) Oct-09

Reference 20 dB Attenuator SN 5086 (20g) 31-Mar-08 (No. 217-01025) Mar-10

Type-N mismatch combination SN 50472/ 06327 31-Mar-08 (Mo. 217-01029) Mar-10

Referance Probe ES30DV2 SN 3025 28-Apr-08 (Mo, ES3-3025 AprDa) Apr-0g

DAE4 SN: 601 07-Mar-08 (No. DAE4-601_Mar09) Mar-10

Secondary Standards 10 # Check Date (in house) Scheduled Check

Power sensor HP B4814A MY41092317 18-0ct-02 {in house check Oct-07) In house check: Oct-08

RF generator R&S SMT-06 100005 4-fApg-99-(in house check Cot-07) In house check: Oct-04

Metwaork Analyzer HP 8753E LIS3T300585 54206 18-0¢1-01 {in house check Ocf-08) In house check: Oct-09
Signature

Calibrated by ot

Approved by: ;

|ssued: April 23, 2009

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

Certificate No: DB35V2-4d002_Apr09 Page 1 of 9



Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzarland

S Schwaizerischer Kalibriardienst

C Service suisse d'étalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation Ne.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreemeant 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) 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

¢) 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:
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.

e 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.

s 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 Retumn Loss ensures low
reflected power. No uncertainty required.

e FElectrical 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. resulit.

Certificate Mo: DE35V2-4d002_Apr09 Page 2 of 9



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

DASY Version DASYS V5.0
Extrapolation Advanced Extrapolation

Phantem Modular Flat Phantom V4.8

Distance Dipole Center - TSL 15 mm with Spacer
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
MNominal Head TSL parameters 22.0°C 41.5 (.80 mhao/m
Measured Head TSL parameters (22.0+0.2)°C 41.1+6% 0.89 mho/m £ & %
Head TSL temperature during test (22.0£02)°C -— -

SAR result with Head TSL

SAR averaged over 1 cm® {1 g) of Head TSL Conditicn
SAR measured 250 mW input power 241 mW /g
SAR nomalized normalized o 1W 984 mMW /g
SAR for nominal Head TSL parameters ' normalized to 1W 9.70 mW /g £ 17.0 % (k=2)
SAR averaged over 10 cm” (10 g} of Head TSL condition
SAR measurad 250 mW input power 157 mWig
SAR normalized normalized to TW 628 mW /g
SAR for nominal Head TSL parameters ' normalized to 1W 6.31 mW /g £ 16.5 % (k=2)

' Correction to nominal TSL parameters according to d}, chapter “SAR Sensitivities™

Certificate Na: DB35V2-4d002_Aprl9 Page 3 of 8



Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Mominal Body TSL parameters 220°C 65.2 .97 mha/m
Measured Body TSL parameters {(22.0+0.2)°C 539+8% 1.01 mho/m £ & %
Body TSL temperature during test (22.1+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 249 mW /g
SAR normalized normalized to 1W 9.96 mW /g

SAR for nominal Body TSL parameters *

nomalized to 1W

9.61 mW /g $17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 184 mW /g
SAR normalized normalized to 1W 6.56 mW /g

SAR for nominal Body TSL parameters *

normalized to 1W

6.39 mW / g £ 16.5 % (k=2)

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

Certificate No: DB35V2-4d002_Apr09
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 51.80-34j0Q

Return Loss -285dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4820-4860

Return Loss -259dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.302 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 (o the
second arm of the dipole, The antenna is therefore shori-circuited for DC-signals.

Mo 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 July 11, 2003

Certificate No: DB35V2-4d002_Apr08 Page 50f 9



DASYS5 Validation Report for Head TSL

Date/Time: 23.04.2009 13:36:41

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d002

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; &, = 41.1; p = 1000 kg/m’
Pharntom section: Flat Section

Measurement Standard: DASY S (IEEE/TEC)

DASY S5 Configuration:

Probe: ES3DV2 - SN3025; ConvF(5.97, 5.97, 5.97); Calibrated: 28.04.2008
Sensor-Surface; 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sné01; Calibrated: 07.03.2009

Phantom: Flat Phantom 4.9L; Type: QDOB0P49AA; Serial; 1001

Measurement SW: DASYS, V3.0 Build 120: SEMCAD X Version 134 Build 45

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

Reference Value = 57.8 V/m; Power Drift = 0.014 dB

Peak SAR {extrapolated) = 3.56 Wikg

SAR(1 g) = 2.41 mW/g: SAR(10 g) = 1.57 mW/g

Maximum value of SAR (measured) = 2,81 mW/g

dB8
1]

'2!1 2

-4.24

-6.36

-8.48

106

0dB=281mW/g

Certificate No: D835V2-4d002_Apr(9 Fage 6 of 9



Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL
Date/Time: 20.04.2009 09:21:13

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d002

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

Medium: MSL900

Medium parameters used: f = 835 MHz; 6 = 1.01 mho/m; & = 53.9; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASYS Configuration:
s Probe: ES3DW2 - SN3023; ConvF(5.9, 5.9, 5.9); Calibrated: 28.04.2008
e Sensor-Surface; 3mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn601; Calibrated: 07.03.2009
s  Phantom: Flat Phantom 4.9L; Type: QDUOOP4SAA; Serial: 1001

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

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

Reference Value = 55.3 V/im; Power Drift = 0.00285 dB

Peak SAR (extrapolated) = 3.61 W/kg

SAR(] g) = 2.49 mW/g; SAR(10 g) = 1.64 mW/g

Maximum value of SAR (measured) = 2.89 mW/g

dB
0

-16

{dB = 2. 89mWi/g

Certificate No: D835V2-4d002_Apr0a Page 8 of9



Impedance Measurement Plot for Body TSL
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zrughausstrasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Accreditation Service (SA5)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

cCs

Client

Schweizerischer Kalibrierdienst

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

Accreditation Ne.: SCS 108

Certificate No: D1900V2-5d043_Nov09

CALIBRATION CERTIFICATE

| Cbject

Calibration procedureis)

Calibraton dats:

D1900V2 - SN: 5d043

QA CAL-05.v7

Calibration procedure for dipole validation kits

November 24, 2009

This calibration cerfificate documents the traceability to national standards, which realize the physical units of measurements (31)
The measuraments and the uncertainties with confidence probability are given on the following pages and are par of the certificate,

Primary Standards

Calibration Equipment used (MATE critical for calibration)

1D #

Power mater EPM-4424,
Power sensar HP S4814A
Reference 20 dB Attenuator
Type-H mismatch combinaticn
Referance Probe ES30V3
DAE4

Secandary Standards

Cal Date (Certificate Mo

GBITABOTOL
US37282783

SM: 5086 (204)
SN: 5047.2 [ 08327
SM: 3205

SN B0

D#

Power sensor HP B4814A
RF genarator R&ES SMT-08
Metwork Analyzer HP 8753E

Calibrated by

Approved by

This calibration cerlificate shail not be reproduced except in full without written approval of the laboratory.

06-Oct-08 (No. 217-01086)
0B-Oct-00 (Mo, 217-01086)
31-Mar-02 (Na, 217-01025)
31-Mar-09 {Na. 217-01029)
26-Jun-03 (No. ES3-3205 Jun0g)
07-Mar-09 {No, DAE4-601_ Mar0g)

Check Date (im house)

MY41092317
100005

US37380585 54206

Mame
Jeton Kastrati

Katja Pokovic

Cerificate No: D1900V2-5d043 Now(d

All calibrations have been conducted in the closed laboralory facility: environment temperature (22 £ 31°C and humidity < 70%.

Scheduled Calibration

Oct-10
Qet-10
hAzr-10
Mar-10
Jun-10
Mar-10

Scheduled Check

18-:0ct-02 (In house check Got-08)
4-Aug-99 (in house check Oot-0%)
18-Cct-01 {in house check Oc1-08)

Function
Laboratery Technician

Technical Manager

In howse check: Oot-11
I house check: Oot-11
In house check: Oct-10

Signature

e

Issued: MNovember 25, 2003
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Calibration Laboratory of NG

RSP g  Schweizerischer Kalibrierdienst
f = A
Schmid & Partner 'iﬁéﬁiﬁﬁ c Service suisse d'étalonnage
Engineering AG T3 Servizio svizzera di taratura
Zeughausstrasse 43, 5004 Zurich, Switzerland E/"-"?:‘\:’\S S Sswiss Calibration Service
T P
Acerediled by fhe 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 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) 1IEC 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

¢) Federal Communications Commission Office of Engineering & Technaology (FCC QET),
"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) DASY4/5 System Handboaok

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.

e 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.

* fFeed 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.

» 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,

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: D1900V2-54043 Now(9 Page 2 of 9



Measurement Conditions

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

DASY Version DASYS WH.2
Extrapolation Advanced Extrapolation
Phantom Medular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer ]
Zoom Scan Resolution du, dy, dz =5 mm
Freguency 1900 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied,
Temperature Permittivity Conductivity
Neminal Head TSL parametars 22.0:°0 40.0 1.40 mho/m
Measured Head TSL parameters 22.0£02)°C 398+6% 1.44 mhaim £ 6 %
| Head TSL temperature during test (21:5x02) e - —
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL Condition
SAR measured 250 mW inpul power S8FmMW /g
SAR narmalized normalized to 1W 39.8mW /g ]

SAR for nominal Head TSL parameters

normalhized o 1W

39.1 mW /g £ 17.0 % (k=2)

SAR averaged over 10 cm’ (10 g) of Head TSL

condition
SAR measured 250 mW inpul power BIBmW /g
SAR normalized normalized to 1W 2007 mW /g

SAR for nominal Head TSL parameters

narmalized to 1W

20.5 mW [g + 16.5 % (k=2)

Cerificate No: D1900V2-54043 Now(d
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Body TSL parameters

The following parameters and calculations were applied,

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 333 1.52 mho/m
Measured Body TSL parametars (220+02)°C 535+6% 1.58 mho/m £ 6 %
Body TSL temperature during test {(21.2102)°C — —--

SAR result with Body TSL

SAR averaged over 1 cm’ (1 g) of Body TSL Conditian
SAR measured 280 mW input power 1M0ImW /g
SAR normalized normalized to 1W 404 mW /g

SAR for nominal Bady TSL parameters

normalized to 1W

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

SAR averaged over 10 em’ {10 g) of Body TSL condition
SAR measured 250 m\W input power 5.34mW /g
SAR normalized normalized 1o 1W 214 mW /g

narmalized 1o TW

SAR for nominal Body TSL parameters 21.1 mW /g £ 16.5 % (k=2)
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5215 +2.5 %

Return Loss - 30.0 dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 46863 +43 (02
Return Loss -24.5dB

General Antenna Parameters and Design

Electrical Defay (one direction) 1.197 ns

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

The dipele is made of standard semirigid coaxial cable. The center conductar of the feeding line is difectly connected to the
second arm of the dipole. The antenna is theretore short-circuited for DC-signals,

Mo excessive force must be applied to the dipole arms, because they might bend ar the saldered connections near the
feedpaint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Manufactured on December 16, 2003
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DASY5 Validation Report for Head TSL

Date/Time: 24.11.2009 13:29:02
Test Laboratory: SPEAG. Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d043

Communication System: CW: Frequency: 1900 MHz: Duty Cyele: 1:1

Medium: HSL U11 BB

Medium parameters used: £= 1900 MHz: ¢ = 1.44 mho/m: & = 39.9; p = 1000 ke/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/JAEC/ANSI C63.19-2007)

DASY S Configuration:
= Probe: ES30DVI - SNF205; ConvF5.00, 5.09, 5.08); Calibrated: 26.06,2009
*  Sensor-Surface: 3mm (Mechanical Surface Detection)
o Flectronics: DAES Sn601: Calibrated: 07.03,2000
s Phantom: Flat Phantom 5.0 (front); Type: QDODGOPS0A A Serial: 1001

o Measorement SWe DASY S, VA2 Build 157; SEMCAD X Version 14.0 Build 57

Pin=250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7)/Cube 0: Measurement
erid: dx=53mm. dy=5mm. dz=5mm

Reference Value = 96.1 V/m; Power Drift = 0.041 dB

Peak SAR (extrapolated) = 18.2 Wike

SAR(T g) = 9.94 mW/g; SAR(10 g) =5.18 mW/g

Maximum value of SAR (measured) = 12.4 mW/g

0dB = 124mWig
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body

Date/Time: 17.11.2009 13:25:47
Test Laboratory: SPEAG. Zurich. Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d043

Communication System: CW: Frequency: 1900 MHz: Duty Cyele: 1:1
Medium: MSL U110 BB
Medium parameters used: = 1900 MHz: 6 = 1.58 mho/m: & = 53.6: p = 1000 k:._zfm3
Phantom section: Flat Section
Measurement Standard; DASYS (IEEE/TEC/ANSI C'63.19-2007)
DDASY S Configuration:
s Probe: ES3DVE - SN3205; Convl(4.59, 4.59, 4.59); Calibrated: 26.06.2009

*  Sensor-Surface: 3mm (Mechanical Surface Detection)

o Electronics: DAES Sn60 | ; Calibrated: 07,03, 2004

Phantom: Flat Phantom 5.0 (back); Type: QDODOPA0AA: Serial; 1062

¢ Measurement SW: DASY 3. V3.2 Build 157 SEMCAD X Version 140 Build 37

Pin250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7)/Cube 0: Measurement
end: dx=3mm. dy=Smm. dz=5mm

Reference Value = 95.9 V/im; Power Drift = 0.016 dB

Peak SAR (extrapolated) = 17 W/kg

SAR(1 g) = 10.1 mW/g; SAR(10 g) =5.34 mW/g

Maximum value of SAR (measured) = 12.8 mW/g

db
— 0

O dB = 12.8mWig
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughausstrasse 43, 8004 Zurich, Switzarland

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

Accradited by the Swiss Accreditation Service (SAS) Accraditation Me.: SCS 108

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

Client GGS._ Y
ATION CERTIFICATE

Object D2450V2 - SN: 748

Certificats No: D2450V2-748_Apr08

QA CAL-05.v7
Calibration procedure for dipole validation kits

Calibration procadura{s)

Calibration date:

April 14,2008

Condition of the calibrated item

In Tolerance

This calibration cerificate documents the traceability to national standards, which realize the physical units of measurements (30,
The measurements and the uncartainties with confidence probability are given on the foliowing pages and are part of the certificate

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

Calibration Equipment used (ME&TE critical for calibration)

Primary Standards D # Cal Date {Certificate No.) Scheduled Calibratien
Power meter EPM-4424, GB3T4B0704 04-Cet-07 (Mo, 217-00738) Oot-08
Power sensor HFP B481A US37292783 04-0ct-07 (No. 217-D0736) Oct-08

| Reference 20 dB Attenuator Sh; 5086 {20g) 07-Aug-07 (Na 217-00718) Aug-08

Reference Probe ES3DV2 SN 3025 01-Mar-08 (No. ES3-3025_Marda) Mar-D9

EI DAE4 SN: B01 T4-Mar-08 (Mo, DAE4-601_Marla) Mar-08

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

: Power sensor HP 84514 MY41082317 18-0ct-02 (in house check Oct-07) In house check; Cue-08
RF generator R&S SMT-06 100005 A-Aug-943 (in house check Oct-07) In house check: CQct-09
Metwork Analyzer HP 8753E LIS3T300585 34208 18-0ct-01 {in house check Oct-07} In housa check: Oct-D8

MName Function Signature
i ' v  =E %
Calibrated by Mike Meili Laboratory Technician E\ l 1&11
a L]
Approved by: Katja Pokovic Technical Managesr

_'I}1_i_5__l;_:a_1i_t;_r§_t19n certificate shall not be reproduced except in full without written approval of the labaratary,

Issued: April 15, 2008

Certificate No: D2450V2-748_Apr08
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Servizio svizzero di taratura

c Service suisse d'étalonnage
5 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
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NOBM xy,z
MN/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) 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 QET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Infermation 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 Kalibrierdienst

e Measurement Conditions: Further details are available from the Validation Report at the end

of the cenrtificate. 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.

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 Efectrical 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.

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

Cerificate Mo: D2450V2-T48_ Apr08 Page 2 of §



Measurement Conditions

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

DASY Version DASY4 V4.7
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantoem V4.9

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy, dZz =5 mm

Frequency 2450 MHz +1 MHz
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 52.7 1.95 mho/m
Measured Body TSL parameters (22.0+0.2)°C 508 +6 % 1.88 mha/m + 6 %
Body TSL temperature during test (22D0202)°C | e
SAR result with Body TSL
SAR averaged over 1 cm” (1 g) of Body TSL condition
SAR measured 250 mW input power 127 mWig
SAR normalized normalized to 1W 50.8mW /g

' Correction to neminal TSL parametars according to d), chapter "SAR Sensitivities”

SAR for nominal Body TSL parameters '

normalized to W

49.5mW /g £ 17.0 % (k=2)

SAR averaged over 10 cm” (10 g) of Body TSL condition
SAR measured 250 mW input power 592mW /g
SAR normalized normalized to 1W 237 mW /g

SAR for nominal Body TSL parameters '

normalized to 1TW

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

Cerificate No: D2450V2-748 Apr08
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Appendix

Antenna Parameters with Body TSL

Impedanca. fransformed to feed point

5030+ 080

Return Loss -41.4dB
General Antenna Parameters and Design
Electrical Delay (one direction) 1.155 ns

After lang 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 conductar of the feeding line is directly connected to the

second arm of the dipole. The antenna is therefore shart-circuited for DC-signals.

Mo excessive force must be applied tothe dipole arms, because they might bend or the soldered connections near the

feedpoinl may be damaged.

Additional EUT Data

Manutacturad by

SPEAG

Manufactured on

December 1, 2003

Certificate No: D2450V2-748 Apr0d
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DASY4 Validation Report for Body TSL

Date/Time: 14.04.2008 12:06:11
Test Laboratory: SPEAG. Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN748

Communication System: CW-2450; Frequency: 2450 MHz: Duty Cyele: 1:1
Medium: MSL U10;

Medium parameters used: ['= 2450 MHz: o = 1.98 mho/m; &, = 50.9; p = 1000 kg/m’
Phantom section; Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
¢ Probe: ES30DVZ - SN3025: ConvPF4.07, 407, 4.07% Calibrated: 01032008
Sepsor-Sorface: 34omm (Mechanical Sorface Deteetion)
o LElectronwes: DAES Snod s Calibraced: 4032000
o Phantom: Flat Phamom 4905 Type: QDOOUPAUAA

o Measurement W DASY S VAT Build 3%, Postprocessing SWe SEMOADL, VL8 Build 172

Pin = 250 mW: d = 10 mm/Zoom Scan (7x7x7)/Cube ():
Measurement grid: dx=5mm, dy=3mm, dz=5mm

Reference Value = 91,1 V/m; Power Drift = 0.055 dB

Peak SAR (extrapolated) = 25.5 W/kg

SAR(I g) = 12.7 mW/g; SAR(10 g} = 5.92 mW/g

Maximum value of SAR (measured) = 15.8 mW/g

dB '
— 0.000

— -5.00

-10.0

-15.0

-20.0

-25.0

0dB = 15 5mWie
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Impedance Measurement Plot for Body TSL
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