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Figure 114 Z-Scan at power reference point (Body, Towards Phantom, WCDMA Band V Channel
4183)
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WCDMA Band V with Earphone Towards Ground Middle

Date/Time: 12/13/2009 12:12:05 PM

Communication System: WCDMA Band V; Frequency: 836.6 MHz;Duty Cycle: 1:1
Medium parameters used: f = 837 MHz; o = 0.976 mho/m; €, = 54.2; p = 1000 kg/m3
Ambient Temperature:22.3 C Ligiud Temperature: 21.5°C

Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 — SN3677; ConvF(9.11, 9.11, 9.11); Calibrated: 9/23/2009
Electronics: DAE4 Sn905; Calibrated: 6/24/2009

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1246

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

Towards Ground Middle/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.492 mW/g

Towards Ground Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 9.31 V/m; Power Drift = 0.155 dB

Peak SAR (extrapolated) = 2.04 W/kg

SAR(1 g) = 0.560 mWI/g; SAR(10 g) = 0.329 mW/g

Maximum value of SAR (measured) = 0.506 mW/g
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Figure 115 Body, Towards Ground, WCDMA Band V Channel 4132
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Figure 116 Z-Scan at power reference point (Body, Towards Ground, WCDMA Band V Channel 4132)
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WCDMA Band V+HSDPA Towards Ground Middle

Date/Time: 12/13/2009 12:48:42 PM

Communication System: WCDMA Band V+HSDPA,; Frequency: 836.6 MHz;Duty Cycle: 1:1
Medium parameters used: f = 837 MHz; o = 0.976 mho/m; €, = 54.2; p = 1000 kg/m3
Ambient Temperature:22.3 C Ligiud Temperature: 21.5°C

Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 — SN3677; ConvF(9.11, 9.11, 9.11); Calibrated: 9/23/2009

Electronics: DAE4 Sn905; Calibrated: 6/24/2009

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1246

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

Towards Ground Middle/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.399 mW(/g

Towards Ground Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 7.54 V/m; Power Drift = 0.139 dB

Peak SAR (extrapolated) = 0.481 W/kg

SAR(1 g) = 0.382 mWI/g; SAR(10 g) = 0.284 mW/g

Maximum value of SAR (measured) = 0.405 mW/g
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Figure 117 Body, Towards Ground, WCDMA Band V HSDPA Channel 4132
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Figure 118 Z-Scan at power reference point (Body, Towards Ground, WCDMA Band V HSDPA
Channel 4132)
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WCDMA Band V+HSUPA Towards Ground Middle

Date/Time: 12/13/2009 1:10:44 PM

Communication System: WCDMA Band V+HSUPA,; Frequency: 836.6 MHz;Duty Cycle: 1:1
Medium parameters used: f = 837 MHz; o = 0.976 mho/m; €, = 54.2; p = 1000 kg/m3
Ambient Temperature:22.3 C Ligiud Temperature: 21.5°C

Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 — SN3677; ConvF(9.11, 9.11, 9.11); Calibrated: 9/23/2009

Electronics: DAE4 Sn905; Calibrated: 6/24/2009

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1246

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

Towards Ground Middle/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.397 mW(/g

Towards Ground Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 7.56 V/m; Power Drift = -0.021 dB

Peak SAR (extrapolated) = 0.465 W/kg

SAR(1 g) = 0.372 mWI/g; SAR(10 g) = 0.277 mW/g

Maximum value of SAR (measured) = 0.391 mW/g
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Figure 119 Body, Towards Ground, WCDMA Band V HSUPA Channel 4132
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Figure 120 Z-Scan at power reference point (Body, Towards Ground, WCDMA Band V HSUPA
Channel 4132)
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802.11b Towards Ground High

Date/Time: 12/15/2009 10:31:29 AM

Communication System: 802.11b; Frequency: 2462 MHz;Duty Cycle: 1:1

Medium parameters used: f = 2462 MHz; o = 1.94 mho/m; €, = 51.8; p = 1000 kg/m3
Ambient Temperature:22.3 C Ligiud Temperature: 21.5°C

Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 — SN3677; ConvF(7.28, 7.28, 7.28); Calibrated: 9/23/2009
Electronics: DAE4 Sn905; Calibrated: 6/24/2009

Phantom: SAMO0O TO01 ; Type: SAM V4.0; Serial: TP-1246

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

Towards Ground High/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.018 mW/g

Towards Ground High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 2.93 V/m; Power Drift = -0.055 dB

Peak SAR (extrapolated) = 0.035 W/kg

SAR(1 g) =0.017 mWI/g; SAR(10 g) = 0.008 mW/g

Maximum value of SAR (measured) = 0.019 mW/g

mW/g
— 0.019

— 0.015

0.011

0.008

0.004

0.000

Figure 121 Body, Towards Ground, 802.11b Channel 11
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Figure 122 Z-Scan at power reference point (Body, Towards Ground, 802.11b Channel 11)
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802.11b Towards Ground Middle

Date/Time: 12/15/2009 9:25:57 AM

Communication System: 802.11b; Frequency: 2437 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 2437 MHz; 6 = 1.91 mho/m; €, = 51.9; p = 1000 kg/m®
Ambient Temperature:22.3 C Ligiud Temperature: 21.5°C

Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 — SN3677; ConvF(7.28, 7.28, 7.28); Calibrated: 9/23/2009

Electronics: DAE4 Sn905; Calibrated: 6/24/2009

Phantom: SAMO0O TO01 ; Type: SAM V4.0; Serial: TP-1246

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

Towards Ground Middle/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.019 mW/g

Towards Ground Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 2.42 V/m; Power Drift =0.119 dB

Peak SAR (extrapolated) = 0.032 W/kg

SAR(1 g) =0.016 mWI/g; SAR(10 g) = 0.008 mW/g

Maximum value of SAR (measured) = 0.019 mW/g
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Figure 123 Body, Towards Ground, 802.11b Channel 6
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Figure 124 Z-Scan at power reference point (Body, Towards Ground, 802.11b Channel 6)
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802.11b Towards Ground Low

Date/Time: 12/15/2009 10:10:45 AM

Communication System: 802.11b; Frequency: 2412 MHz;Duty Cycle: 1:1

Medium parameters used: f = 2412 MHz; o = 1.88 mho/m; ¢, = 51.9; p = 1000 kg/m3
Ambient Temperature:22.3 C Ligiud Temperature: 21.5°C

Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 — SN3677; ConvF(7.28, 7.28, 7.28); Calibrated: 9/23/2009
Electronics: DAE4 Sn905; Calibrated: 6/24/2009

Phantom: SAMO0O TO01 ; Type: SAM V4.0; Serial: TP-1246

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

Towards Ground Low/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.025 mW/g

Towards Ground Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 3.66 V/m; Power Drift = 0.115 dB

Peak SAR (extrapolated) = 0.045 W/kg

SAR(1 g) = 0.023 mW/g; SAR(10 g) = 0.012 mW/g

Maximum value of SAR (measured) = 0.026 mW/g
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Figure 125 Body, Towards Ground, 802.11b Channel 1
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Figure 126 Z-Scan at power reference point (Body, Towards Ground, 802.11b Channel 1)
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802.11b Towards Phantom Middle

Date/Time: 12/15/2009 9:49:07 AM

Communication System: 802.11b; Frequency: 2437 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 2437 MHz; 6 = 1.91 mho/m; €, = 51.9; p = 1000 kg/m®
Ambient Temperature:22.3 C Ligiud Temperature: 21.5°C

Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 — SN3677; ConvF(7.28, 7.28, 7.28); Calibrated: 9/23/2009

Electronics: DAE4 Sn905; Calibrated: 6/24/2009

Phantom: SAMO0O TO01 ; Type: SAM V4.0; Serial: TP-1246

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

Towards Phantom Middle/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.005 mW(/g

Towards Phantom Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 1.10 V/m; Power Drift = 0.109 dB

Peak SAR (extrapolated) = 0.017 W/kg

SAR(1 g) = 0.004 mWI/g; SAR(10 g) = 0.002 mW/g

Maximum value of SAR (measured) = 0.004 mW/g
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Figure 127 Body, Towards Phantom, 802.11b Channel 6
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Figure 128 Z-Scan at power reference point (Body, Towards Phantom, 802.11b Channel 6)
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802.11g Towards Ground Low

Date/Time: 12/15/2009 10:54:46 AM

Communication System: 802.11g; Frequency: 2412 MHz;Duty Cycle: 1:1

Medium parameters used: f = 2412 MHz; o = 1.88 mho/m; €, = 51.9; p = 1000 kg/m3
Ambient Temperature:22.3 C Ligiud Temperature: 21.5°C

Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 — SN3677; ConvF(7.28, 7.28, 7.28); Calibrated: 9/23/2009
Electronics: DAE4 Sn905; Calibrated: 6/24/2009

Phantom: SAMO0O TO01 ; Type: SAM V4.0; Serial: TP-1246

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

Towards Ground Low/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.027 mW/g

Towards Ground Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 3.69 V/m; Power Drift = 0.049 dB

Peak SAR (extrapolated) = 0.054 W/kg

SAR(1 g) =0.026 mWI/g; SAR(10 g) = 0.013 mWi/g

Maximum value of SAR (measured) = 0.028 mW/g
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Figure 129 Body, Towards Ground, 802.11g Channel 1
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Figure 130 Z-Scan at power reference point (Body, Towards Ground, 802.11g Channel 1)
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ANNEX D: Probe Calibration Certificate

Calibration Laboratory of
Schmid & Partner
Engineering AG

e,
A Schweizerischer Kalibrierdienst

Service suisse d'étalonnage

2,
1,

|

R

S //:_—;\\ 3 Setvizio svizzero di taratura
Zaughausstrasse 43, 8004 Zurich, Switzerland 2,” ,,/[/T\\\\‘,\P Swiss Calibration Service
CONME
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

Client

Object

Calibration procedure(s)

Calibration date:

Condition of the calibrated item

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

Alll calibrations have been conducted in the closed taboratory 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 E44198 GB41293874 1-Apr-09 (No. 217-01030) Apr-10

Power sensor E4412A MY41495277 1-Apr-08 (No. 217-01030) Apr-10

Power sensor E4412A MY41498087 1-Apr-09 {No. 217-01030) Apr-10

Reference 3 dB Attenuator SN: 85054 (3c) 31-Mar-08 (No. 217-01028) Mar-10 .
Reference 20 dB Attenuator SN: §5086 (20b) 31-Mar-09 (No. 217-01028) Mar-10

Reference 30 dB Attenuator SN: S5129 (30b) 31-Mar-09 (No. 217-01027) Mar-10

Reference Probe ES3DV2 SN: 3013 . 2-Jan-09 (No. ES3-3013_Jan09) Jan-10 i
DAE4 SN: 660 9-Sep-08 (No. DAE4-660_Sep08) Sep-08

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

RF generator HP 8648C US3642U01700 4-Aug-99 (in house check Oct-07) In house check: Oct-09
Network Analyzer HP 8753E US37390585 18-Cct-01 (in house check Qct-08) In house check: Oct-09

Function

Calibrated by:

Approved by:

Issued: September 23, 2009

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

Certificate No: EX3-3677_Sep02 Page 1 0f9
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

s Schweizerischer Kalibrierdienst

c Service suisse d'étalonnage
Servizio svizzero di taratura

s 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 simuiating liquid

NORMXx,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

Polarization ¢ ¢ rotation around probe axis

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

measurement center), i.e., 8 = 0 is normal to probe axis

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

Methods Applied and Interpretation of Parameters:
o NORMXx,y.z: Assessed for E-field polarization 3 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz:
R22 waveguide). NORMx,y,z are only intermediate values, i.e., the uncertainties of
NORMz,y,z does not effect the E*-field uncertainty inside TSL (see below ConvF).

o NORM(fx,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 the stated 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 analytica! 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
NORMXx,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.

o Spherical isotropy (3D 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.

Certificate No: EX3-3677_Sep09 Page 2 of 9
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EX3DV4 SN:3677 September 23, 2009

Probe EX3DV4

SN:3677

Manufactured: September 9, 2008
Last calibrated: ~ November 7, 2008
Recalibrated: September 23, 2009

Calibrated for DASY Systems

(Note: non-compatible with DASY2 system!)

Certificate No: EX3-3677_Sep09 - Page 3 0f 9
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EX3DV4 SN:3677 September 23, 2009

DASY - Parameters of Probe: EX3DV4 SN:3677

Sensitivity in Free Space” Diode Compression®
NormX 042 £101%  pVAV/MY DCP X 91 mV
NormY 0.47 £101%  pV/A(VIm) DCPY 92 mV
NormZ 040 £10.1%  pVAV/mY DCP Z 93 mV

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Please see Page 8.

Boundary Effect

TSL 900 MHz Typical SAR gradient: § % per mm
Sensor Center to Phantom Surface Distance 20mm 3.0 mm
SAR, [%] Without Correction Algorithm 8.2 4.4
SAR, [%] With Correction Algorithm : 0.8 0.5

TSL 1750 MHz Typical SAR gradient: 10 % per mm
Sensor Center to Phantom Surface Distance 20mm 3.0 mm
SAR, [%] Without Correction Algorithm 7.5 39
SAR, [%] With Correction Algorithm 0.8 0.4

Sensor Offset -

Probe Tip to Sensor Center | 1.0 mm

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 uncertainties of NormX,Y.Z do not affect the EZ-field uncertainty inside TSL (see Page 8).

& Numerical linearization parameter: uncertainty not required.

Certificate No: EX3-3677_Sep09 - Page 4 of 9
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EX3DV4 SN:3677 September 23, 2009

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)

Certificate No: EX3-3677_Sep09 " Page5of9
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EX3DV4 SN:3677 September 23, 2009

Receiving Pattern ($), 9 = 0°

e . — S T

f=600 MHz, TEM ifi110EXX
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[—o—30 MHz |
= —B— 100 MHz
o ——600 MHz
] —=— 1800 MHz
i —4—2500 MHz |

Uncertainty of Axial Isotropy Assessment: + 0.5% (k=2)

Certificate No: EX3-3677_Sep09 Page 6 of 9
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EX3DV4 SN:3677 September 23, 2009

Dynamic Range f(SARcaq)
(Waveguide R22, f = 1800 MHz)
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Uncertainty of Linearity Assessment: t 0.6% (k=2)

Certificate No: EX3-3677_Sep09 ; Page 7 of 9



TA Technology (Shanghai) Co., Ltd.

Report No.: RZA2009-1631

Test Report

Page 1750f 213

EX3DV4 SN:3677

4.0 ‘ ‘ ‘
3.5 :

3.0
2.5 -
2.0

1.5

SARIMW/cm®] / W

1.0 -

0.5

0.0 +-

September 23, 2009

Conversion Factor Assessment

f =900 MHz, WGLS R9 (head)

z[mm]

‘ —&—Analytical —0—Measurements

SAR[mW/cm®] I W

= 1750 MHz, WGLS R22 (head) |

30.0 ;-

-

e

10

20 30 40 |
z[mm] ‘
|

- —@— Analytical —0— Measurements ‘

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

835 + 507+ 100 Head 415+5% 0.90+5% 0.68 0.64 9.20 1 11.0% (k=2)
900 +50/+ 100 Head 41.5:5% 097 5% 071 0862 8.91 +11.0% (k=2)
1750  +50/+£100 Head 40.1+5% 137+5% 068 082 8.04 +11.0% (k=2)
1950  +£50/% 100 Head 40.0+5% 1.40%5% 0.70 060 7.53 +11.0% (k=2)
450 +50/+ 100 Body 56_.7 +5% 0.94+5% 0.32 0.49 10.43 +13.3% (k=2)
835 +50/+100 Body 552+5% 0.97+5% 054 073 9.11 £ 11.0% (k=2)
900 £50/£100 Body 550+5% 1.05+5% 0683 071 8.89 *11.0% (k=2)
1750  £50/+100 Body 534 +5% 1.49 £ 5% 055 074 770 £11.0% (k=2)
1950  +50/£100 Body 533%5% 1.52+5% 0.30 1.01 7.62 +11.0% (k=2)
2450 £50/+100 Body 52.7+5% 1.95+5% 056 0.88 7.28 £ 11.0% (k=2)

 The validity of + 100 MHz only applies for DASY v4.4 and higher (see Page 2). The uncertainty is the RSS
of the ConvF uncertainty at callbration fraquency and the uncertainty for the indicated frequency band.

Certificate No: EX3-3677_Sep09
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EX3DV4 SN:3677

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

270

409

35 0
20
10
n

H-1.00-0.80 M-0.80--0.60 M-0.60-0.40 W-0.40--0.20 M-0.20-0.00
[00.00-0.20 M0.20-0.40 EHO0.40-0.60 WO0.60-0.80 M0.80-1.00

Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)
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ANNEX E: D835V2 Dipole Calibration Certificate

Calibration Laboratory of

Schweizerischer Kalibrisrdlanst

Schmid & Partner Sarvice suisse d'éalonnage
Engineering AG Servizio svizzero di taratura

Zeughausstrasss 43, B004 Zurich, Switzeriand Bwiss Calibration Sanvico

Accrodited by the Swise Accreditation Service (SAS) Accraditation No: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agrasmaent for the recopnition of calibration cartificates

Calibration procadurels)

Calibration date:

Canditian of the callyated Ham

This calibration certificate cocuments the traceability b natioral standards. which nealize the physical units of measurements {51}
The measunements and the uncertsinlies with confidance probability are given on e falawing pages and are part of the certificate.

AB calitrations have baen conducted in fhe dosad lebaraiory faciity: enviranment lemperabuns (22 & 3)°C and homidity < T0%.

Calbeation Equipmert used (MATE crtical for cabbration)

Primary Standards D # Cal Date (Cerlifcate No.| Schaeduded Calibraian
| Power mater EPM-4425 GRIT4EOTOM C8-Oct-08 (Mo, 217-(088E) D08
:»I Pewer sensor HF BAG1A LISAT2R2TaY 080108 (Mo, 217-00663) Oed-08
Refarence 20 4B Atonualor SN: 5086 (20g) £1-Ju-08 {No. 21700064} Jul-0
Typis-4 mismatch sombination Sk S04T.2 106327 O1-JukD8 (Moo 217-0086T) Jul-0a
Feferance Prabe ES30V2 SN: 3025 28-ppr08 (Mo, EE3-3026_Apr(E) Apr-Ur
DAE4 Sh:- 61 14-Mar-08 (MNa. DAZ4-601_Mar0d) M09
Secondary Standards o # Check Dade {in house) Schedided Check
Powar sansor HP BABTA MY41082317 18-0ot02 (in house dheck Oc-07) I house check: Oct-08
RF generator R&S SMT-006 00005 A-fug-39 in hause check Qct-0T) In house chack: Oot-0%
Metwork Analyzer HFP 8T53E US37I00585 54206 18-0ct-01 {in hause sheck Det-08) In house check: Oc-08

Calibrated by:

Approvad by

lssued: January 27, 2008

This cakbralion cenfficate shall not be raproduced exceptl in full without wiittan aparoval of the labaratery.

Cartificate Mo: DE3SV2-49031_Jan09 Page 1 of §
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Calibration Laboratory of

r § Schweizerischer Kalibrierdienst
Schmid & Partner ¢ Servica suisse diétalonnage
Engineering AG Sarvizio svizzero di ratura
Zeughausstrassa 43, 8004 Zurich, Switzerland S Swiss Calibration Service
Acoradited by tha Swiss Accraditation Service [SAS) Accraditation No.: SCS 108

The Swiss Accreditation Sarvice is one of the signatories to the EA
Multilateral Agreemant for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF gsansitivity in TSL f NORM x.y,Z
MFA nat applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 622081, "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 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 Handbook

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

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

» Feed Point impedance and Return Loss: These parameters are measured with the dipole

positioned under the liquid filled phantam. 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.

« Electrical Defay: One-way delay between the SMA connector and the antenna feed point. No
uncertainly required.

s  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.

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

Cartificate No: DE3ASV2-44031_Jan09 Page 2 of &
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Measurement Conditions
DASY sysiem configuration, as far as nol given on page 1.
DASY Verslon DASYS V5.0
-E;wapalaﬁnn Advanced Extrapolation . g
Phantom ' Mogular Flat Phantom V4.9
Distance Dipole Center - TSL 15 mim with Spacer
Zoom Scan Resolution i, dy, dz =5mm
Frequency 835 MHz £ 1 MHz
Head TSL parameters
The folowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 2Z0C 41.5 0.90 mhoim
Measured Head TSL parametars {22.0+0.2}°C 41526 % 0.91 mho/m £ 6 %
Head T5L temperature during test {224 £02)°C — -
SAR result with Head T5L
SAR averaged over 1 cm® (1 g) of Head TSL Condiion
SAR maasured 250 mW inpul power 244 mwW i g
SAR nomalizad nomnalized to 1W BTG MW/ g
SAR for nominal Head TSL parameters ' normalized o 1W 9.68 mW /g 2 17.0 % (k=2)
SAR averaged over 10 cm® {10 g} of Head TSL eandition
SAR measured 250 mW input power 1.6 mW /g
SAR normalized nomalized o 1W B.da miW /g
| SAR for nominal Head TSL parameters nommalized to 1W A0 MWIgt165% (k2) |

1 Comrection to nominal TSL parameters according to d), chapter “3AR Sensitivities™

Certificate No: DB3GYZ-4d031_Jan{d Page 3of &
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Body TSL paramaters

The following parameiers and calculations were applied.

Temperaturs Parmittivity Conductivity

Mominal Body TSL parameters 2z20°C 55.2 0.97 mhafm
Measured Body TSL parameters (22.0202)°C 53.5+8% 1.00 mhadm £ B 3%
Body TSL temperature during test (220+0.2)°C e —_

SAR result with Body TSL
SAR averaged over 1 cm® (1 gj of Body TSL Caondition
2AR measurad 250 mW input pawer _2.54 mw i g
SAR nomalized normalized to 1W 102 mW /g

LSAR for nominal Body TSL parameters *

normalized 1o W

8.86 mW | g £ 17.0 % (k=2)

SAR asveraged over 10 em’ (10 g) of Body TSL candition
SAR measured 250 mW input power 167 mWig
SAR nomalized pomalized to 1W 668 mW /g

SAR for nominal Body TSL parameters *

nommalized to 1W

6.54 mW/ g £ 16.5 % (k=2)

? Correction to nominal TSL parameters according fo d), chapter "SAR Sensitivilies”

Coertificate Moc DBISVE-4d031_Jandd
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 532 (214 |(2
Retum Loss -29.5dB

Antenna Parameters with Body TSL

Impadance, transformed to feed paint 48.5 (3 <44 [
Retum Loss -28.54d8

General Antenna Parameters and Dasign

Electrical Delay {one direclion} [ 1.381 ns

After lang term use with 100W radialed power, only a slight warming of the dipole near the feedpoint can ba measurad,

The dipole is made of standard semirigid coaxial cable. The canter conductor of the feeding line is directy connected to the
sacond arm of the dipole. The antenna is therefore shar-circuited for DC-signals
Mo excessive forca must be applied to the dipole arms, because they might bend or the soldered connections near the

feedpalnt may be damaged.

Additional EUT Data
Manulactured by SP_EAG
hManufactured on December 17, 2004

Codificate No; DEESV2-40031_Jan0% FPage 5of8
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DASYS Validation Report for Head TSL
Date/Tirme: 22.01.2009 16:51:02

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D335V - EN:4d031

Communication Systern: CW-8335; Frequency: 835 MHz; Duty Cycle: 1:1

Medium: HSL 900 MHz

Medium parameters used: f =835 MHz; o = 0.91 mho/m; ¢, = 41.4; p = 1000 kg/m’
Phantom section; Flat Section

Measurement Standard: DASY S (IEEE/EC)

DASY S Configuration:
s Probe: ES3DV2 - SNI025: ConvE(5.97, .97, 5.97); Calibrated: 28.04.2008
#  Sensor-Surface: 3.4men (Mechanical Surface Detection)
*  Electronics: DAFS Sn601; Calibrated: 14.03.2008
s Phantom: Flal Phantom 4.9L; Type: QDOO0P4SAA; Serial: 1001

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

Pin=250mW; dip=15mm; dist=3.4mm/Zoom Scan (7x7x7)/Cube {}: Measurement grid: dx=5mm,
dy=3mm, dz=5mm

Reference Value = 56.3 Vim; Power Drift = 0.024 dB

Peak SAR (extrapolated) = 3.59 Wikg

SAR(1 g) = 2.44 mW/g; SAR(10 g) = 1.61 mWig

Maximum value of SAR {measured) = 2.75 mWig

-15

OdB = 2.75mWig

Certificate Mo: DEAEV2-4d031 _Jan0s Page Gof 9
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impedance Measurament Plot for Head TSL

22 Jan I\ ATIiEI 6
ERD 512 iU Fs A: 52484 o —1.:_49;5.5:‘:} 14862 pF 235,030 BEd MHz

LiziR 435 dE ,BJE-M_Q!@_!"_FLZ.__

& S L] (. DU ., §

) ] s BT 07 | RPTRRETINY | L. [ |
" LENTER BaS.BB0 AARFHEz EPAN 48EAER 8RB HH
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DASYS Validation Report for Bedy TSL
Date/Time: 22,01 2000 15:47:21

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DB35V2; Serial: DE35VI - SN:4dD31

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

Medium: MSLOOD

Medium parameters used: f= 835 MHz; o = | mho/m; &, = 53.5; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY S {IEEE/IEC)

DASYS Configuration:
s Probe: ESIDVE - SNI0ZS; ConvF(5.9, 5.9, 5.9); Calibrated: 28.04. 2008
¢ Sensor-Surface: 3.4mem (Mechanical Surface Dietection)
s Electronics: DAE4 Sné01; Calibrated: 14.03.2008
o PFhantom: Flat Phantom 4.90; Type: QDOMP40AA; Serfal: 1001

o Measurement SW: DASYS, V5.0 Buikd 120; SEMCAD X Version 13.4 Build 43

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

Reference Value = 53.9 V/m; Power Drift = -0.00495 dB

Peak SAR (extrapolated) = 3.68 Wikg

SAR(] g) = 2.54 mW/g; SAR(10 g) = 167 mW/g

Maximum value of SAR (measured) = 2.85 mW/g

0dB = 285mWipg

Cartificate No: DB35V2-44031_Jan0s Page 8 of 0
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Impedance Measurement Plot for Body TSL

22 Jdan 1993 14:82158

EHO sif 1 W FS 1i 485180 —44375 6 L9573 pF 235,080 B20 HHz
¥ CHi Harkers
e 289,338 a
- FLEXA N
e Sp0,BddE MHT
"~
- y -
[
15!3
CHZ 511 k0§ S dBSREF -0 98 4= 2486 9B B3T.080 08& MHz i

CHZ Harkers

Z-18.55) B
SPRLDER MHL

Ceartificate Mo: DEREV2-44031_Janls Fagedofd



TA Technology (Shanghai) Co., Ltd.
Test Report

Report No.: RZA2009-1631

Page 1860f 213

Calibration Laboratory
Schmid & Partner
Enginaering AG

Zeughpussirasse 43, 5004 Zurich,

of

Switzerland

Ascredited by the Swiss Accrediiation Service (5AG)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recegnitien of calibration certificates

Chient

ANNEX F: D1900V2 Dipole Calibration Certificate

Acoraditation No.:

w o w

gHISg
AL

Schweizarischer Kalibriordienst
Sgrvice suisse d'#alonnage
Servizio svizzero di taratura
Swiss Calibration Service

SCS 108

Saéniute M THOMIVE S Mt

[CALIBRATION CERTIFICATE

Otject

Caldbratlon procedunals)

Calibration dale:

Condition of tha calibratad item

Calibration Equipment usad (MATE

C1900M2 = SN:5d018-: T

m;ﬁL_-ﬂﬁ.ﬂ

June 26, 2000,

In Tolerance

critical for calibration §

This caliralicn cerificals decuments the tracaahblity to natianal standards, which realize Ihe physical units of measurements (511
The megswraments and the imcarzntes wih confidence probability are givan on iha following peges and are part of the cartificate,

Al calibeations have been conducted n the clsed laboratary faclity: enviranment temparaiure (22 & 31°C and humidity < 70%.

Primary Standards I X Cal Dale (Cakbrated by, Gamfcae Na.j Schedulas Salibraticn |
Power matar EFf-4428, GRIT4ADTOL D8-Ciel-0E (M. 217-00896% Oet-08
Powar sansor HP B84 US37282THRI [8-Opt-08 (Mg, 21700808} Crat-04
Raference 20 dB Atlenuator SN 5085 {205} 31 -Mar-0B (Mo, 21701025} P-4
Typa-N mismatch combination SN 50472 06327 31-Mar-08 {No. 29701029} tlar-10
Reaferenca Prabe ES30VZ Shl; 3025 W-Agr-Ld (Mo, ES3-1025_Aar(d) Agr-10
DAE4 SN: 801 O7-Mar-08 {ho. DAE4-G01_har(d) Kar-10
Secondary Standards Io# Check Daie (in housa] ___ Bcheduled Chack
| Pawer sansor HP 84814 _-IT-'I-‘!'-'- 1082347 180602 {in housa check Del0T) In howss check: Oct-09
| RF generator RES SMT-08 10005 A-fug-B3 {in housa check Oct-07) I hewse check: Oct-09

| Mehwurk Analyrer HF BT53E

| Catibrated by

| US3T390585 54206

arne
Jarhon Kastrali

Kaga Pokovic

18-0c2-01 {in house chack Ocl08)

I housa check: Qct-09

Functicn Signalura
Lal ‘Technician y
bokaioey { <
el el :r e i 3
Technical Managaer

'/@é/f:;,

Issued: Jura 28, 2009

Cerificate Mo: D1900W2-5d038_JunDd
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Calibration Laboratory of

. =3 Schwelzerischer Kalibriardisnst
Schmid & Partner ¢ Service suisse datalannage
Engineering AG Servizio svizzero di taratura
Zeughaussirasse 43, 8004 Zurich. Switzeriand 5 Swiss Calibration Service
Aeeredited by the Swiss Accreditalion Sarvics (SAS) Accraditation No.; SCS 108

The Swiss Accreditation Service is cne of the signaterles to the EA
Muttilatoral Agreement for the recegnition of calibration certificates

Glossary:

TSL tissue simulating liguid

ConvF sensitivity in TSL/NORM x.y.z
MiA, nat applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

c) Federal Communications Commission Office of Engineering & Technology (FCC OET},
“Evaluating Compliance with FCC Guidelines for Human Exposure 10 Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mokile and
Portable Davices with FCC Limits for Human Exposure to Radiofrequency Emissiens”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

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

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

« Feed Point impedance and Relurn Loss: These parameters are measurad with the dipole
nositioned under the liquid filled phantom. The impedance stated is fransformed from the
measurement at the SMA connector to the feed point. The Retumn Loss ensures low
reflectad power. No uncertainty required.

s Clectrical Delay: One-way delay between the SMA connectar and the antenna feed point. No
uncertainiy required.

s SAR measured: SAR measured at the stated antenna nput power.

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

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

Certificate Moz D1200V2-5d018_Junid Page 2 of @
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Measurement Conditions
DaSY system configeration. as far a5 nol given on page 1.

DASY Verslon DASYS WE.O
Extrapolation i Advanced Extrapolation

Phantom Wndular Flal Fhamlom 5.0

Distance Dipole Centar - TSL 10 with Spacer
Zoom Scan Resolution dx, dy, dz =5mm

Frequency 1800 MHz £ 1 MHz

Head TSL parameters
The follewing parameters and caloulations were applied,
I

Termperature Parmittivity Conductivity
Mominal Head T5L parametars 22.0°C 40,0 1.40 mbwdirn
Measured Head TSL paramelers (22.0%0.2}°C A10tE % 1.42 mha'm & 6 3%
Head TSL temperatura during test (220£0.2)"C | - v
SAR result with Head TSL

SAR averaged over 1 cm® {1 g} of Head TSL condition
SAR measurad 250 mW input powes 10.3mWig
SAR normalized narmalizad 1o 1W 41.2mWig
SAR far nominal Head TSL parameters | narmalized o 1% | 41.1 mW i g £ 17.0 % (k=2}
SAR averaged over 10 om® (10 g) of Head TSL Conditicn
SAR measurad 250 miY input power 538 mWig

| SAR nomaiized normalized to 1TW | Z1.5mWig

- - —

| SAR for nominal Head TSL parameters | normalized o 1W | 1.5 mW 1 g £ 16.5 % (k=2)

' Camection o neminal TSL parameters accandirg to d), chaplar "SAR Sensiliviles”

Certificate Mo D1B00W2-5d018_Jupila Page 3 of &
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Body TSL parameters

The following parameters and caloulations were applied.

! Temperatura Permmittivity Conductivity
Nominal Body TSL parameters 220 534 1.52 mhaim
Measured Body TSL parameters {220 +£0.2)°'C 539+6% 1.58 mhaim £ 6 %
Bady TSL temperature during test (21.2 +0.2)°C B -

SAR result with Body TSL
SAR averaged over 1 cm” (1 g) of Body TSL Conditian
SAR measured 250 mW input power 105mWiq
S4R nomalized normalized ta 1W 420mWig

IE“.R far nominal Bady TSL parametars * normalizad ta 1W 41.7 mW /g £ 17.0 % (k=2)
SAR averaged over 10 cm? (10 g) of Body TSL condtion
SAR measurad 250 mW input power G52 mW g
SAR narmalized nommalized o 14 221mWig
SAR for nominal Bady TSL parameters * normalized to 1W 220 mW /g £ 16.5 % (k=2)

Cartificale Mo: 01S00V2-54018_Junid Page 4 of 9
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Appendix

Antenna Parameters with Head T5L
! Impedarce, transformed to feed paint BIEO+2T0
[I Raturn Loss - 79.9 dB

Antenna Parameters with Body TSL

Impedancs, transfermed to feed point 4BE D +4.3H]
-24.9d8

Relurn Loss

General Antenna Parameters and Design

| Etectical Delay (one direction) [ 1,195 ns
L 1

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

The dipole is made of standard semirigsd coaxial cable, The centers canductar of the feeding line |s directly connacted o the
secand arm of the dipale, The antenna is therefore shoet-circuited for DC-signals.

Mo excessive faree must be apolied to the dipals arms, because thiy might band o the soldered connactions near the
feadpaint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufaciurad an June 04, 2002

Carificate Mo; DA1900V2-5d018_ Jurd3 Page S5 of @
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DASYS Validation Report for Head TSL
Date/Tirme: 26.06,2009 13:05.13
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d018
Comprurication System: CW; Frequency: 1900 MHz; Duty Cycle: 1:1
Medium: HSL Ul1 BB
Medium parameters used: f= 1900 MHz; o = 1.42 mho/m; g, = 41; p = 1000 kg'm’

Phantom section: Flat Section
Mezsurement Standard: DASY S (IEEE/EC)

DASYS Configuration:
s Probe: ES3DWD - SN3023; ConnF{4.88, 488, 4.88); Calibrated: 30.04.200%
*  Sensor-Surface: Jmm {Mechanical Surface Detection)
+  Electronics: DAES Sn601; Caltbrated: 07,03.2009
e+ Dhantom: Flal Phamtaen 5.0 (front); Type: ORO00PS0AA; Serial: 1001

«  Messurernent $W: DASYS, V3.0 Build 120; SEMCAD X Version 13.4 Build 45

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

Reference Value = 97.6 Vim: Power Drift = 0.030 dB

Peak SAR (extrapolated) = [8.7 Wikg

SAR(L @) = 10.3 mW/g; SAR(10 g) = 538 mW/g

paximum value of SAR (measured) = 12.6 mW/g

dB

5
a6 | |
|

=2l

OdB = 12.AmWrip

GCartificate Mo DTE00V2-5d01E_Jundd Page & of &
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Impedance Measurement Plot for Head TSL

o5 Jun 2099 BF13E: 49

FHI] =11 i Fs & Hl.812 0 LEGSS & 95 pH L 30pgag a0 Hez
: SHA Markess
be TR
15592 5
2 150000 GHT
Car 2 ‘__,f—" F
b i
T,
- ] - 2
1=
CH2 511 LGE S dBr2EF =28 dB Da28.947 d8 1 998088 800 NHz
— ' . . i ; .
e g
; B ¥ g : T 1i-14.638 dB
= Rxﬂ“ﬁ‘a o -2 1.60980 GHz
B i ’ . ; i
ol ~ o
".\ J‘}"

START 1 S0G.a43 080 tkHz STOE & 196,608 30 MR
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DASYS Validation Report for Body TSL

Date/Time: 26.06. 2000 14:30:50
Test Laberatory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: DIS0VI - SN:5d018

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

Wedium: MSL ULD BB

Medium parameters used: f= 1900 MHz; 6= 1.55 mho/m; g =34, p = 1000 beg'm?
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/TEC)

DASY S Configuration:
«  Probe: ESI0V2 - SNI02S; ConvE(4.46, 4,46, 4.46); Calibrated: 30.04.200%
+  Sepgor-Surface; 3mm (Mechanical Surface Detection)
s Elestionics: DAEA Snhill; Calibrated: 0703 200
o Phantom: Flat Phantom 5.0 (back); Type: QDOMOPS0AA; Serial; 1002

v Measurement SW: DASYS, W50 Buiid 120; SEMCAD X Version 134 Build 45

Pin = 250 mW; dip = 10 mm/Zoom Scan (dist=3.0mm, probe Odeg) {(7x7xT)/Cube 0;
Measurement grid: dx=Smm, dy=5mm, dz=3mm

Reference Value = 95.8 Vim; Power Drift = 0.043 dB

Peak SAR (extrapolated) = 189 Wikg

SAR(L @ = 10.5 mWig: SAR(10 g) = 5.52 mWi/g

Maximum value of SAR (measured) = 12.3 mW/g

-

L

{1 dB = E33mW.p

Cerlficate No: D1900V2-54018_Jun(3 Fage Bofd
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Impedance Measurement Plot for Body TSL
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_—“—\——.-h___ L CHZ Hark ar:
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Feughausstrasee 43, 8104 Zurich, Switzerland

Accredited by the Swize Accreditation Service {SAS)
Thi Swiss Accraditation Service 8 one of the signatories to the EA
Multitateral Agreement for the recognition of calibration certificates

Client Auden

ANNEX G: D2450V2 Dipole Calibration Certificate

Sehweizerischer Kalibrieedignst
Service suisse d'élalonnage
Servizio svizzero di laratura
Swigs Calibration Saervice

Accreditation Mo, SCS 108

Cortificate No: D2450V2-735_Jun(9

|CALIBRATION CERTIFICATE

| Dl

! Calibration pronodureds)

Calibraliom date

Carwhitsen ol the calbraked isem

Power mator EPRY3428
Poves gensar HP 84818
Balerencs 20 dB allamsalar

! Typu-M msmsich combination
Reoference Frobe ES3I0V2

D2450V2 - SN: 735

QA CAL-05.W7

Calibration procedure for dipole validation kits

June 18, 2009

In Tolerance

Calibmlion Equiprmgnt usaed (MATE crilical for calibration)

o
GEITR)T
UEIT2a27R3
S8 50HE (20g)
SH: 5047 2 6527
EN: 3025

Thie cetbralien coriicalo documants 1he iraceabdity b national standarris, which realize the physscal unils o rmaasuements (5.
T pcasure rends and he weardainties wilh cordidence pobahilty are gieen on ibe iotoveng pages and am part o the corhbcaks

All calibralmn by tmien concecied b shooed latarsgery feciy srviromment tempemtarg (28 2 336 and humidny <= 7%

_F:JI Clale (Calbratad by, CertScate Mo

QR-Cict 0B (M, 21 T-08aE;
QE-Oel-08 (Mo, 217-00838)
Jt-Mar-08 (Mo, 21731025}
Jvmdar-08 (Moo 217000298
BB-Ape-0B Mo, ES3-2025_Apria)

Refrience Proba ES3Dv2 S 305 A0-Ape-08 Mo, ES5-3025 Apnda)
DAE4 Sh: B Q7 Bdar-09 (Mo DAEL-EH_Marda)
54'__:|_:\_\.l|'n'mry Slmun_lc_r‘:{__ 1 8 o Chrok Data fin housay
Powar gonsor HP 84818 MY 41092317 1B-0e-02 (i fnowse chech Oal-07)
AF genarator RS ShT-00 Lot -9 (in hause cheek Qet-07)
Metwrsk Anrtyzer HP BPSGE LISGTHNEES SA206  18-Ocl0d (in house check Ol-08]
Neme Funclien
v Caibrated By Rdce Ml Labaialory Tachnician
| Appried Ly Katja Pokovic Technical Managsr
lTh|5. cakhration cenifate shall nol ba mpeoducend mecenl in lull wtboul weillen appeoval of e IGBarateny.

 Schadided Gakbratan
Ccl-1e1
Cac- 01
Mar- 13
Mar-103
Ape-0d
Ape-10
Mar-10

Scheduiad Ghack

I howse chech: Oet-00
I hiouse chack: Oct-09
i havse check: Dct-08

Sigraature |

red |

L

lasuai: June 19, 2R
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Calibration Laboratory of At G Schweizerischer Kalibrierdienst
Schmid & Partner Tt c Servior suisse d dtalonnage

EﬂginEE ring AG T T Servizio swvizzero di taratura
frughausstrasse 43, B4 Furich, Switzoriand "-a:rl,«"F :\x-'\: S  swiss Calibration Service

Tl | bt

Accradted by the Swiss Accradtation Serice [SA5] Accreditation Mo.: SCS 108

The Gwiss Aocredilation Service is ome of the signalories to 1he EA
Multitateral Agreement for the recagnition of calibration certificates

Glossary:

TSL tissue simulating liguid

ConyF sensitivity in TSL / NORM xy.z
[ [N not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2003, "IEEE Recommendead Practice for Detarmining the Peak Spatial-
Averaged Specific Absomption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurament Tachniques”, December 2003

by IEC 62208-1, "Frocedure 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 QET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofreguency
Electromagnetic Fields; Additional Informalion for Evaluating Compliance of Mobile and
Partable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplament C (Edition 01-01) to Bulletin 65

Additional Documentation:
di DASY4/s Systern Handbook

Methods Applied and Interpretation of Parameters:

«  Measurement Condifions: Further details are available from the Validation Beport at the end
of the cerificate. 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
paint exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis,

¢ [Feed Point Impedance and Relum Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurament at the SMA connector to the feed point. The Return Loss ensures low
reflected power. Mo uncertainty required.

«  Flactrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

s S5AA mazsurod; SAR measured at the stated antenna input power.

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

= SAHA for nominal TSEL paramelers: The measured TSL parameters are used 1o calculate the
nominal SAR result.

Cartiicate MNo; D2450W2-735_JuniH
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Measurement Conditions

DASY Version

ivenonpage 1.

DASYS

V5.0
Exlrapolation Agvanced Extrapalation =
Phantom tadislar Flat Phantom Va.0
Dista;we Dipole i&:.erlter - TSL - . _-l_ﬂ_mm- with Spacer i
Zoom Scan Resolution dx, dy, dz =5 mm
Freqmnc.'y 2450 MHz = 1 MHz
Head TSL parameters
Tha foltowing parameters and calculations were apphied. ==
: Temperatura Permittivity Conductivity
| Hominal Head TSL parameters 2200 a2 .80 mb'm o
Measured Head TSL parameters (F2 0202 "0 40.4 £ 6 % 1,78 mho'm = & %
;EEI.I:I T5L IB.rr.lpur-aéuﬁ-: -d;JFiI'Iﬂ. test (_213 + 0.2 "G _"- - i
SAR result with Head TSL
SAR averaged aver 1 em’ (1 g) of Head TSL Caondition
S5AR measurad 250 mW input power 134 mW/ig
SAR norm;i.zed S n:m'l_jia__llzed ta 1'L"_'.I' 536 l'l]':'u'_.':[;

SAR for nominal Mead TSL paramelsrs '

narmalized o 1W

54.2 mW {g = 17.0 % (k=2)

SAR averaged over 10 em” {10 g} of Head TSL

condition

SAR normalizad

SAR for nominal Head TSL parameters '

_E‘iﬁ m¥ input power |

narmalized to 1W

_5.32 mi ]
253mW g

narmalized to 1W

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

' Comestion to nominal TSL paramelers according to dj, chapier “3AR Sensifivities"

Certificate Mo D2450W2-T35_Jdundd
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Body TSL parameters
The following parameters and calculations wers applied. e et et =
Temperatura Permittivity Conductivity
Eml;ﬁudy TSL parameters - ) 2:‘2.0-“‘0 52.?. 1..55 I'I'ﬂ'll:h;l'l-'l-_
Measured Body TSL parameters (22.0£0.2}°C 23226 % 2,00 |11I1=;;'m *+ 6 %o
-El,ul;y_'l'_.i'-rl:iempmaium during test 1. 7=02"C
SAR result with Body TSL
SAR averaged over 1 em® (1 gj of Body TSL Condition
SAR measurad 2.':'11 mW inpat pl};«ar 13.2mW /g -
S5AR n.orrnélized - _rmrmallzcﬂ o 1W B2 BEmW /g
SAR for n;:;rﬂ:nal Booy TSL parameters 5 namnalized to W H2.2 mW ig = 17.0 % (k=2)
SA4H averaged over 10.cm™ {10 g‘j of Body TSL I l::ﬁl'll'.'!iliLrlfﬂ'-I'
S4H mcﬁs:m&d P 250 MV mput power BT mW g
S5AR nomalized I "r.‘l.unnulizad i .1"-'|' 247 mW g
SAR for nominal Body TSL para;l;é;e-.r;? S mmabized 1o 1W 248 mW /g = 16.5 % (k=2)

* Comection fo nominal TSL paramelers according o d), chaptar “SAR Sensitvilies”

Cartiicale Mo: D40V 2-735 Jun0l Page 4o 9
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed to feed point 53242+ 2.4 i) -
Return Loss - 281 dB
Antenna Parameters with Body TSL
Impedance, transformed to feed point 49.7 1+ 4.6 &
Return Loss - 267 dB

General Antenna Parameters and Design

Electrical Delay (one diraction) [ 1153 ne -J

Adner lorg tesm use with 100W radiated power, only a shghl warmmg of The dipole near e leedooin can be measurad.

The: dipole is made of slandard semingid coaxial cabla, The cenfer cordductar of the leading line is direclly connected to the
sacond amm of the dipole. The antenna is therefore shan-cireud 2d for DC-signals.

Mo excassivae forea must be applied 1o the dipole arms, becawss they mighl band or tha soldared cennseclions near tha
feedpomt may be damaged.

Additional EUT Data
Manutacturad by SPEAG
Manufactured on May 7, 2003

Coerlilicale Mo: D245002-F35 Jundd
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DASYS Validation Report for Head TSL
Mg Time; 19062009 [ 22724

Tesl Labormory: SPEAG. Zorich, Swirzerland
DHUIT: Dhipale 2450 MH:: Type: 2430V 2; Serial: DZA50V 2 - SNT35
Convmunication System: CW: Frequency: 2450 Mz Duly Cyele: 121
Meclivn: HSL LT BB
Medium parameters used: = 2450 MHz: o = L.78 mbofm: & = 3040 p = 1000 kgfor
Phantom section: Flat Section
Measurement Stanclard: DASYS (TEEEEC)
DASY S Configuration:

] Probe: ES3W Y SNUIXS: Con P4 35, 435, 40350 Calilvameds 340,04, 2

] Lemsor-Surlaee: Jwng (Mechimeal Seilsee Dsechion

o Lileetromies: DAED Sniv b Calibrnest: 007 05 300w

«  Plantom: Flan Phatsim 50 Ty QUEENPSEA AL Sevial: Ml

* Muosurcmonl 3W DASYS WSO Build 120 SEMUATE X verson 154 Buoild 45

Pin = 250 mW; d = 10 mm/Loom Scan (Tx7x7 ) Cube (-
Measurement grid: de=>mm. dy=5mmn. de=5mm

Felerence Value = [ELD ¥ime Power Deilt = 00,034 B

Peak SAR {extrapolated ) = 27.2 WWke

SARI g) = 134 mW/ g SARLD g) = 6.32 mW/g

Maximum value of SAR (meassured] = 168 mW /i

fil3] |
e |
“-b I

|

1

15

-2 : 5

by
25 , T

6ol = TosmWw

Corificaie Mo: D24500VE-T35 Juntd Page ol B
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Impedance Measurement Plot for Head TSL

19 Jun 2009 12226198
£HI] =14 U LR 132230 Z4355a 19RED ph 2 AT, e e HH z

4
e e L 5 ABESREF 20 E Li-iRA3T A8 2050, 0N 200 MH2
—_ _ "
-
g
W
T
= S
T
START 2 2S00 900 MH2 AT0F S 50,000 DI MHz
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DASYS Validation Report for Body TSL
Dt Time: 190620089 14002

Test Labhoratory: SPEAG, Zurich, Switzerland
DL Dipole 2450 MHz: Type: D2450V2; Serial: D2450V2 - SN:735
Communication System: OW: Froguency: 2450 MHz: Duty Cyeles 101
Medinm: MSL U BB :
Mediun parumeters used: = 2450 MHz; o = 2 mhafmg 5, = 532 p = LKW kg/m”
Phantem section: Flal Section
Measirement Stancdiend: DASY S (IEEE/JEC)
ASY S Conliguration;

- Probe; ES AT - SNMIES: CoweFrd in, o 00, 40650 Calibrascd: M0 H0E

e Seasor Sueloce: 3w Mochanical Surface Deacetion )

L Electmmses: DALY Sabll ) Calibraied: 007 005, 200

Plodoan: Flal Plantom 5.0 chack); Type: QEEPAGRA A Senial: 1002

s Muonsorcrmenl SWe DASYS VS0 Bueld 1200 SEMCAT X Verson 134 Build 45

Pin = 250 mW; d = 1t mmy/Zoom Scan {Tx7x7 W Cube (i
Measurement gric: de=3mm, dy=5mm. de=5mm

Relerenee Vilne = 96 Vi Power Dl = 00024 dB

Feak SAR (extrapolated ) = 27.3 Wikg

SARIL g1 = 13.2 mW/g; SAR(ID g) = 617 mW/g

Musimom vatuc of SAR tmeasured) = 172 mW/ie

il [
1 [

1

15

-2l

25

DellE = ET.2mW/ig

Cadificale Mo: D2450VE-T35 _Jundld Page d o1 8
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Impedance Measurement Plot for Body TSL

1% Jun ZERI L1Z1ZFES 3T
A ALERE O AE070 a ZuE b pH sl SE, 000 08 FHHT

- B Li-2E.£21 40 2 450,809 000 HAT

ITART T ONEOO2 Q00 HHE ST 7 ER0,020 A0 pH2

Cerfificate Mo D245002-7I5_JunlS Page 30l 8
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ANNEX H: DAE4 Calibration Certificate

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

Wiy
o,

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

.
s,
§

)

o

)

“,

Y
LIRS

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

Client Auden Certificate No: DAE4-905_Jun09

|CALIBRATION CERTIFICATE

Object DAE4 - SD 000 D04 BK - SN: 905

Callbration procedure(s) QA CAL-06.v12
Calibration procedure for the data acquisition electronics (DAE)

Calibration date: June 24, 2009

Condition of the calibrated item N Tolerance

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

Al 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 1D # Cal Date (Certificate No.) Scheduled Calibration

Fluke Process Calibrater Type 702 | SN: 6295803 30-Ssp-08 (No: 7673) Sep-09

Keithley Multimeter Type 2001 SN: 0810278 30-Sep-08 (No: 7670) Sep-09

Secandary Standards 1D # Check Date (in house) Scheduled Check

Calibrator Box V1.1 SE UMS 006 AB 1004  05-Jun-08 (in house check) in house check: Jun-10
Name Function Signature /:;_'——~

Calibrated by: Andrea Guntli Technician B __,,rf,fg(}/‘/f'f L

e oo R
Approved by: Fin Bomholt R&D Director =

S o . !
TR T RV

lssued: June 24, 2009

This calibration certificate shail not be reproduced except in full without written approval of the laboratary.

Certificate No: DAE4-905_Jun09 Page 10f 8
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S,

Calibration Laboratory of R

: SN
Schmid & Partner 3'!, \-_/Ei,
Engineering AG Tt
Zeughausstrasse 43, 8004 Zurich, Switzerland NS

J""h’nln\\‘w
Accredited by the Swiss Accreditalion Service (SAS)

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

Glossary

S Schwaizerischer Kalibrierdienst

Service suisse d'étalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

Accreditation No.: SCS 108

DAE

data acquisition electronics

Connector angle  information used in DASY system to align probe sensor X to the rabot

coordinate system.

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

« 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 performance test and require no uncertainty.

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

Common mode 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

input Offset Measurement: Output voltage and statistical results over a large number of
zero voltage measurements.

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

Input resistance: DAE input resistance at the connector, during internal auto-zeroing
and during measurement,

Low Battery Alarm Voltage: 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.

Certificate No: DAE4-905_Jun09 Page 2 of 5



TA Technology (Shanghai) Co., Ltd.

Test Report
Report No.: RZA2009-1631 Page 2060f 213
DC Voltage Measurement
A/D - Converter Resolution nominal
High Range: 1LSB = 8.1uV, fullrange = -100...+300 mV
Low Range: 1LSB = 61nV, fulrange = -1....... +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y z
High Range 404.217 £ 0.1% (k=2) | 404.768 £ 0.1% (k=2) 404.344 + 0.1% (k=2)
Low Range 3.96084 +0.7% (k=2) | 3.96162£0.7% (k=2) | 3.94181+0.7% (k=2)

Connector Angle

Connector Angle to be used in DASY system 224°x1° J

Certificate No: DAE4-905_Jun08 Page 3 of §
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Appendix
1. DC Voltage Linearity
High Range input (uV} Reading {pV) Error (%)
Channel X + Input 200000 199999.8 0.00
Channel X + Input 20000 20006.37 0.03
Channel X = Input 20000 -20001.53 0.01
Channel Y + Input 200000 200000.2 0.00
Channel Y + Input 20000 20007.65 0.04
Channel Y - Input 20000 -20004.14 0.02
Channel Z + Input 200000 199959.8 0.00
Channel Z + Input 20000 20004.62 0.02
Channel Z - input 20000 -20006.32 0.03
Low Range Input (uV) Reading (pV) Error (%)
Channel X + Input 2000 2000 0.00
Channel X + Input 200 200.19 0.09
Channel X - Input 200 -199.93 -0.03
Channel Y + Input 2000 1899.9 0.00
Channel Y + Input 200 199.73 -0.13
Channel Y - Input 200 -200.49 0.25
Channel Z + Input 2000 2000.1 0.00
Channel Z + Input 200 199,32 -0.34
Channel Z - Input 200 -201.09 0.55
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring {ime: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV} Average Reading {uV)
Channel X 200 8.73 8.55
- 200 -8.62 -840
Channel Y 200 8.12 8.42
-200 -9.55 9.70
Charnel Z 200 1.20 1.94
-200 -3.81 -3.78

3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Input Voltage (mV})

Channel X (uV)

Channel Y (pV)

Channel Z (uV)

Channel X 200 - 0.64 -0.52
Channel Y 200 0.59 - 3.21
Channel Z 200 -0.99 -1.28 -

Certificate No: DAE4-905_Jun09
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4. AD-Converter Values with inputs shorted
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 15874 16893
Channel Y 16121 14432
Channel Z 16378 17173

5. Input Offset Measurement
DASY measurement parameters; Auto Zero Time: 3 sec; Measuring time: 3 sec

Input 10MQ
Average {pV) min. Offset (uV) | max. Offset (uV) Std. I(J:\\;;a“o"
Channel X 0.28 -0.63 1.52 0.30
Channel Y -0.58 -1.70 1.19 0.27
Channel Z -0.85 -2.59 0.78 0.43
6. Input Offset Current
Nominal Input circuitry offset current on all channels: <25fA
7. Input Resistance
Zeroing {MOhm) Measuring (MOhm)

Channel X 0.1999 200.7

Channel ¥ 0.1999 199.0

Channel Z 0.1999 199.7

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

Typical values Alarm Level (VDC)

Supply (+ Vcc) +7.9

Supply (- Vcc) -7.8

9. Power Consumption (verified during pre test)

Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)

Supply (+ Vcc) +0.0 +6 +14

Supply (- Vcc) -0.01 -8 -9
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ANNEX I: The EUT Appearances and Test Configuration

Picture 7: Constituents of EUT
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Picture 8: Left Hand Touch Cheek Position

Picture 9: Left Hand Tilt 15 Degree Position
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Picture 10: Right Hand Touch Cheek Position

Picture 11: Right Hand Tilt 15 Degree Position
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Picture 12: Body, The EUT display towards ground, the distance from handset to the bottom of the
Phantom is 15mm

Picture 13: Body, The EUT display towards phantom, the distance from handset to the bottom of
the Phantom is 15mm
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Picture 14: Body with earphone, The EUT display towards ground, the distance from handset to the
bottom of the Phantom is 15mm

Picture 15: Body with earphone, The EUT display towards phantom, the distance from handset to the
bottom of the Phantom is 15mm



