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Client SGS-SH (Auden) Certificate No: D1900V2-5d028_Nov09

CALIBRATION CERTIFICATE

Object D1900V2 - SN: 5d028

Calibration procedure(s) QA CAL-05v7
Calibration procedure for dipole validation kits

Calibration date: November 24, 2009

This calibration certificate documents the traceability to 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.

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date {Certificate No.) Scheduled Calibration

Power meter EPM-442A GB37480704 06-Oct-09 (No. 217-01086) Qct-10

Power sensor HP 8481A US37202783 06-Oct-09 (No. 217-01086) Oct-10

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

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

Reference Probe ES3DV3 SN: 3205 26-Jun-09 (No. ES3-3205_Jun(9) Jun-10

DAE4 SN: 601 07-Mar-09 (No. DAE4-601_Mar08) Mar-10

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

Power sensor HP 8481A MY41092317 18-0ct-02 (in house check Oct-09) In house check: Oct-11

RF generator R&S SMT-06 100005 4-Aug-99 (in house check Oct-09) In house check: Oct-11

Network Analyzer HP 8753E US37390585 54206 18-Oct-01 (in house check Oct-09) In house check: Oct-10
Name Function Signature

Calibrated by: Jeton Kastrati Laboratery Technician

Approved by: Kalja Pokovic Technical Manager /j// / 7
et = g
=

Issued: November 25, 2009

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




Measurement Conditions

DASY system configuration, as far as nol given on page 1.

DASY Version DASYS V5.2

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 1900 MHz = 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

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

Measured Head TSL parameters (220+02)°C 398+6% 1.44 mho/m + 6 %

Head TSL temperature during test (21.5+£02)°C - -
SAR result with Head TSL

SAR averaged over 1 cm’ {1 g) of Head TSL Condition

SAR measured 250 mW input power 10.0 mW / g

SAR normalized normalized to 1W 400 mW /g

SAR for nominal Head TSL parameters

normalized to 1W

39.3 mW /g £ 17.0 % (k=2)

SAR averaged over 10 cm® {10 g) of Head TSL condition
SAR measured 250 mW input power 522mW /g
SAR normalized normalized to 1W 208 mW /g

SAR for nominal Head TSL paramelers

normalized to 1W

20.7 mW /g £ 16.5 % (k=2)




Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 53.3 1.52 mho/m
Measured Body TSL parameters (220+02)°C 535+6% 1.58 mho/m +6 %
Body TSL temperature during test (21.2+02)°C e .

SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 10.3mW /g
SAR normalized normalized to 1W 41.2mW /g

SAR for nominal Body TSL parameters

normalized to 1W

40.4 mW [ g £17.0 % (k=2)

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

condition

SAR measured

250 mW input power

5.44 m\W /g

SAR normalized

normalized to 1W

21.8mW /g

SAR for nominal Body TSL parameters

normalized to 1W

21.5mW /g £ 16.5 % (k=2)




DASYS 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:5d4028

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

Medium: HSL. U11 BB

Medium parameters used: £= 1900 MHz; 6 = 1.44 mho/m; & = 39.9; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASYS5 Configuration:
e Probe: ES3DV3 - SN3205; ConvF(5.09, 5.09, 5.09); Calibrated: 26,06.2009
e Sensor-Surface: 3mm (Mechanical Surface Detection)
s Electronics: DAE4 Sn601; Calibrated: 07.03.2009
e Phantom: Flat Phantom 5.0 (front); Type: QDOO0PS0AA; Serial: 1001

e Measurement SW: DASYS, V5.2 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
grid: dx=3mm, dy=5mm, dz=5mm

Reference Value = 96.4 V/m: Power Drift = 0.037 dB

Peak SAR (extrapolated) = 18.2 W/kg

SAR(1 g) = 10 mW/g; SAR(10 g) = 5.22 mW/g

Maximum value of SAR (measured) = 12.5 mW/g

0dB=125mW/g




DASY5 Validation Report for Body

Date/Time: 17.11.2009 13:08:34
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipeole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d028

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

Medium: MSL UL0 BB

Medium parameters used: {= 1900 MHz; 6 = 1.58 mho/m; & = 53.6; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS Configuration:
e Probe: ES3DV3 - SN3205: ConvF(4.59, 4.59, 4.59); Calibrated: 26.06.2009
s Sensor-Surface: 3mm (Mechanical Surface Detection)
o  Electronics: DAE4 Sn601; Calibrated: 07.03.2009
e  Phantom: Flat Phantom 5.0 (back); Type: QDOO0OP3S0A A; Serial: 1002

e Measurement SW: DASYS, V5.2 Build 157; SEMCAD X Version 14.0 Build 57

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

Reference Value = 95.9 V/m; Power Drift = 0.00895 dB

Peak SAR (extrapolated) = 17.7 W/kg

SAR(1 g) = 10.3 mW/g; SAR(10 g) = 5.44 mW/g

Maximum value of SAR (measured) = 13 mW/g

0 dB = 13mW/g




Dipole 850MHz
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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

Object

Calibration procedure(s)

Calibration date:

Condiion of the calibrated item {30 T 9 R W 2

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

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

Calibration Equipment used (M&TE critical for calibration)

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

Power meter EPM-442A GB37480704 08-Oct-08 (No. 217-00898) Oct-09

Power sensor HP B481A US37292783 08-Oct-08 (No. 217-00898) Oct-09

Reference 20 dB Attenuator SN: 5086 (20g) 01-Jul-08 (No. 217-00864) Jul-09

Type-N mismatch combination SN: 5047.2 / 06327 01-Jul-08 (No. 217-00867) Jul-09

Reference Probe ES3DV2 SN: 3025 28-Apr-08 (No. ES3-3025_Apr08) Apr-09

DAE4 SN: 601 14-Mar-08 (No. DAE4-601_Mar08) Mar-09

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

Power sensor HP 8481A MY41092317 18-0ct-02 (in house check Oct-07) In house check: Oct-09

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

Network Analyzer HP 8753E US37390585 S4206 18-Oct-01 (in house check Oct-08) In house check: Oct-09
Name Function

Calibrated by: Jeton | | '

Approved by:

Issued: December 15, 2008

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




Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASY5 V5.0
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V4.9
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
Nominal Head TSL parameters 220°C 41.5 0.90 mho/m
Measured Head TSL parameters (220+0.2)°C 403+6% 0.89 mho/m +6 %
Head TSL temperature during test (22.5+0.2)°C - e
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 243mW/g
SAR normalized normalized to 1W 9.72mW /g
SAR for nominal Head TSL parameters ' normalized to 1W 9.62mW/gx17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 1.60mW/g
SAR normalized normalized to 1W 6.40mW /g
SAR for nominal Head TSL parameters ' normalized to 1W 6.34 mW /g *16.5 % (k=2)

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




Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 55.2 0.97 mho/m

Measured Body TSL parameters (220+0.2)°C 54.7+t6 % 1.01 mho/m £6 %

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

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

SAR measured 250 mW input power 255mW/g

SAR normalized normalized to 1W 10.2mW/g

SAR for nominal Body TSL parameters * normalized to 1W 9.89 mW /g x17.0 % (k=2)

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

SAR measured 250 mW input power 168 mWi/g

SAR normalized normalized to 1W 6.72mW/g

SAR for nominal Body TSL parameters * normalized to 1W 6.58 mW /g £ 16.5 % (k=2)

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




DASYS5 Validation Report for Head TSL
Date/Time: 08.12.2008 10:31:04

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d070

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; ¢, = 40.3; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC)

DASYS Configuration:
e  Probe: ES3IDV2 - SN3025; ConvF(5.97, 5.97, 5.97); Calibrated: 28.04.2008
*  Sensor-Surface: 3.4mm (Mechanical Surface Detection)
®  Electronics: DAE4 Sn601; Calibrated: 14.03.2008
e  Phantom: Flat Phantom 4.9L; Type: QDO0O0P49AA: Serial: 1001

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

Pin=250mW; dip=15mm; dist=3.4mm/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 56.7 V/m; Power Drift = -0.000938 dB

Peak SAR (extrapolated) = 3.56 W/kg

SAR(1 g) = 2.43 mW/g; SAR(10 g) = 1.6 mW/g

Maximum value of SAR (measured) = 2.73 mW/g

A -16

0dB=2.73mW/g




DASYS5 Validation Report for Body TSL
Date/Time: 15.12.2008 11:58:06

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d070

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

Medium: MSL900

Medium parameters used: f = 835 MHz; ¢ = 1.01 mho/m; &, = 54.7; p = 1000 kg/m*
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASYS Configuration:
e Probe: ES3DV2 - SN3025; ConvF(5.9, 5.9, 5.9); Calibrated: 28.04.2008
*  Sensor-Surface: 3.4mm (Mechanical Surface Detection)
e  Electronics; DAE4 Sn601; Calibrated: 14.03.2008
®  Phantom: Flat Phantom 4.9L; Type: QDO00P49AA; Serial: 1001

*  Measurement SW: DASYS5, V5.0 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 = 54.7 V/m; Power Drift = 0.00608 dB

Peak SAR (extrapolated) = 3.69 W/kg

SAR(1 g) = 2.55 mW/g; SAR(10 g) = 1.68 mW/g

Maximum value of SAR (measured) = 2.87 mW/g

d8
0

0dB = 2.87mWi/g




