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WCDMA Band IV Towards Ground Middle

Date/Time: 9/3/2010 5:12:26 PM

Communication System: WCDMA Band IV; Frequency: 1732.6 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 1732.6 MHz; o = 1.46 mho/m; €, = 52.2; p = 1000 kg/m>
Ambient Temperature:22.3 C Ligiud Temperature: 21.5°C

Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 - SN3677; ConvF(7.7, 7.7, 7.7); Calibrated: 9/23/2009

Electronics: DAE4 Sn871; Calibrated: 11/11/2009

Phantom: SAM0OO0O T01; 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 (51x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.835 mW/g

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

Reference Value = 19.8 V/m; Power Drift = -0.003 dB

Peak SAR (extrapolated) = 1.30 W/kg

SAR(1 g) =0.771 mWI/g; SAR(10 g) = 0.438 mW/g

Maximum value of SAR (measured) = 0.858 mW/g

Towards Ground Middle/Zoom Scan (7x7x7)/Cube 1: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 19.8 V/m; Power Drift = -0.003 dB

Peak SAR (extrapolated) = 1.08 W/kg

SAR(1 g) = 0.645 mWI/g; SAR(10 g) = 0.368 mW/g

Maximum value of SAR (measured) = 0.746 mW/g
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Figure 56 Body, Towards Ground, WCDMA Band IV Channel 1413
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WCDMA Band IV Towards Ground Low

Date/Time: 9/3/2010 6:13:32 PM

Communication System: WCDMA Band IV; Frequency: 1712.4 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 1712.4 MHz; o = 1.45 mho/m; €, = 52.4; p = 1000 kg/m>
Ambient Temperature:22.3 C Ligiud Temperature: 21.5°C

Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 - SN3677; ConvF(7.7, 7.7, 7.7); Calibrated: 9/23/2009

Electronics: DAE4 Sn871; Calibrated: 11/11/2009

Phantom: SAM0OO0O T01; 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 (51x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.987 mW/g

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

Reference Value = 21.6 V/m; Power Drift = 0.073 dB

Peak SAR (extrapolated) = 1.55 W/kg

SAR(1 g) = 0.922 mWI/g; SAR(10 g) = 0.521 mW/g

Maximum value of SAR (measured) = 1.03 mW/g

Towards Ground Low/Zoom Scan (7x7x7)/Cube 1: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 21.6 V/m; Power Drift = 0.073 dB

Peak SAR (extrapolated) = 2.33 W/kg

SAR(1 g) = 0.866 mWI/g; SAR(10 g) = 0.433 mW/g

Maximum value of SAR (measured) = 0.808 mW/g
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Figure 57 Body, Towards Ground, WCDMA Band IV Channel 1312
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WCDMA Band IV Towards Phantom Middle

Date/Time: 9/3/2010 10:22:50 PM

Communication System: WCDMA Band IV; Frequency: 1732.6 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 1732.6 MHz; o = 1.46 mho/m; €, = 52.2; p = 1000 kg/m>
Ambient Temperature:22.3 C Ligiud Temperature: 21.5°C

Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 - SN3677; ConvF(7.7, 7.7, 7.7); Calibrated: 9/23/2009

Electronics: DAE4 Sn871; Calibrated: 11/11/2009

Phantom: SAM0OO0O T01; 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 (51x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.246 mW/g

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

Reference Value = 7.34 VV/m; Power Drift = -0.019 dB

Peak SAR (extrapolated) = 0.352 W/kg

SAR(1 g) = 0.231 mWI/g; SAR(10 g) = 0.151 mW/g

Maximum value of SAR (measured) = 0.246 mW/g
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Figure 58 Body, Towards Phantom, WCDMA Band IV Channel 1413
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WCDMA Band IV with Earphone Towards Ground Low

Date/Time: 9/3/2010 8:39:26 PM

Communication System: WCDMA Band IV; Frequency: 1712.4 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 1712.4 MHz; o = 1.45 mho/m; €, = 52.4; p = 1000 kg/m>
Ambient Temperature:22.3 C Ligiud Temperature: 21.5°C

Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 - SN3677; ConvF(7.7, 7.7, 7.7); Calibrated: 9/23/2009

Electronics: DAE4 Sn871; Calibrated: 11/11/2009

Phantom: SAM0OO0O T01; 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 (51x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.818 mW/g

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

Reference Value = 21.4 V/m; Power Drift = 0.142 dB

Peak SAR (extrapolated) = 1.35 W/kg

SAR(1 g) = 0.796 mWI/g; SAR(10 g) = 0.449 mW/g

Maximum value of SAR (measured) = 0.872 mW/g

Towards Ground Low/Zoom Scan (7x7x7)/Cube 1: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 21.4 V/m; Power Drift = 0.142 dB

Peak SAR (extrapolated) = 1.21 W/kg

SAR(1 g) = 0.714 mWI/g; SAR(10 g) = 0.410 mW/g

Maximum value of SAR (measured) = 0.801 mW/g
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Figure 59 Body with Earphone, Towards Ground, WCDMA Band IV Channel 1312
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WCDMA Band IV HSDPA Towards Ground Low

Date/Time: 9/3/2010 9:50:34 PM

Communication System: WCDMA Band IV+HSDPA; Frequency: 1712.4 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 1712.4 MHz; o = 1.45 mho/m; €, = 52.4; p = 1000 kg/m>
Ambient Temperature:22.3 C Ligiud Temperature: 21.5°C

Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 - SN3677; ConvF(7.7, 7.7, 7.7); Calibrated: 9/23/2009

Electronics: DAE4 Sn871; Calibrated: 11/11/2009

Phantom: SAM0OO0O T01; 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 (51x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.918 mW(/g

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

Reference Value = 20.6 V/m; Power Drift = 0.101 dB

Peak SAR (extrapolated) = 1.50 W/kg

SAR(1 g) = 0.878 mWI/g; SAR(10 g) = 0.495 mW/g

Maximum value of SAR (measured) = 0.972 mW/g

Towards Ground Low/Zoom Scan (7x7x7)/Cube 1: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 20.6 V/m; Power Drift = 0.101 dB

Peak SAR (extrapolated) = 1.22 W/kg

SAR(1 g) = 0.719 mWI/g; SAR(10 g) = 0.405 mW/g

Maximum value of SAR (measured) = 0.827 mW/g
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Figure 60 Body, Towards Ground, WCDMA Band IV HSDPA Channel 1312
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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

corresponds to a coverage probability of approximately 95%.

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

* 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°
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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
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EX3DV4 SN:3677

September 23, 2009

Conversion Factor Assessment

f =900 MHz, WGLS R9 (head)
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‘ —&—Analytical —0—Measurements
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- —@— 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

Page 8 of 9
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EX3DV4 SN:3677

Deviation from Isotropy in HSL
Error (¢, 9), f = 900 MHz
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Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)

Certificate No: EX3-3677_Sep09 - Page 8 of 9
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Calibration Laboratory of
achmid & Partner

Engineering AG
Zeughausstrasse 4%, 8004 Zurich, Switzariand

Schwelrerischer Kalibrierdiense
Sorvice suisse d'éalannage
Sprvizio svizzero di taniura
Swiss Callbration Service

Accresiited by the Swiss Acorectiahon Serdoa (SA5) Accreditation Ha.: SCS 108
Tha Swiss Accrediation Service is one of the signatories 1o the EA

Multilateral dgreamant Far the recognition of calibration certificates

Cliend Auden Certificate §o: DB35V2-4d032_Jan10

Page 116 of 154

CALIBRATION CERTIFICATE

DE35VaE - BM: 4d092

Qbject

Cha CAL-D5.T
Calibration procedure for dipole validation kits

Cabralion prosedureds)
| canibration date:

January 14, 2010

This calibrafan cestificale documents the raceablity to natisnal slandarss, which realize the physizal unlts of measuraments (51,
| Thie measurements and the umcadanlies wilh confidense probatilily are givan an the falkawng pages and are parl of tha catifizata,

Al calibrations heve been condwcied in ihe cosed Isgoratary faality: envrenmant lempemtee (22 370 and hemidity © 7%

Calibralion Eguipreent used (MATE crilical lor calibratian)

Primery Standands lio# Cal Date (Gerificate Mo, | Seheduied Calinration
Powar mabar EPM-2424 GEIT4A0T04 C8-0et-08 (Mo, 217-09083) S0
.Pc.wer sanenr HP 84844, | usaveR7an (=008 jWa. 217-01088) Ot-10
Referenca 20 98 Allanuakor | SH: 5085 () 31-MarS (Mo, 21701024 fdar-10
| Type-H migmaich comtination | SN 5047 2 7 05327 31-Mard8 o, 21709020 tar-10
+ Reference Probe ES3I0V3 !EM 3205 28-Jun-09 o, ES3-3205_JunOi} Jun-0
| papa f S B0 [07-Mar-08 {0, TAEA-501_Marld) Mar-10
Secendary Standasds o # Chack Daie (in houser Schedulad Check

Powear sarsor HP 83814

i RF generator RES SMT-0G R ilealitd dadypges i house checs Oct-09) in hause check: Ocl-19
| Mebwai Analyzer HP BT53E US3TIN0585 54206  98-0c1-01 fin house check Oor-08) In bause cedi: Qel-10
i
|
Mama Funciian Signature
Calitraled by Jeton Kastresl Labaratary Technician v I
== ';."'_5" _||'. b
| L
i S
i = 2
Approwved by Haljg Pokovic Trchrrcal Managar oy r.—'_f.__.--' L
‘;____.J_a_-,..-“:’"— A -',r'_g-_}__.

This calibration cerlificate shall nol b reprodocec except in full wilhaul wrillen apgeroval of e [aboralong.

EMvaiomRar

18-0¢4-03 fin bause chisd Oe-02)

In hause chack: Qo1

lasued: Jaruary 16,2010

Gerificate Moo D835VZ-4d092_Janil
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Calibration Laburatury of Sclweizesischer Kallbrierdianst

3 5
Schmid & Partner P Bervice subsgs délalpnnane
Engjﬂ&&ring .ﬂ.G Sarvizio svizzera i laralura
Zeughaussirasse 43, 004 Zurich, Switzarland S swiss Calibration Serdce
Accredited by (he Swiss sccradiation Senaca (545) Accraditstion Ne.: SC5 108

The Swiss Accreditation Service g ore of the signatories o the E&
Wultilataral Agreemant for the recognition of calibration cerificates

Glossary:

TsL tissue simulating liguid

ConvF sensitivity in TSL / NORM vz
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 Wiraless
Communications Devices: Measurement Technigues’, December 2003

b} IEC 62208-1, "Procedurs to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 2 GHz)",
February 2005

e} Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fialds; Additional Information for Evaluating Compliance of Mabile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C {Edition 01-01} o Bulletin B5

Additional Documentation:
d) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:
s Measurernen! Condifions: 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 Paramelers 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 onented
paraletl to the body axis.

» Feed Paint 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
reflectad power. No uncertainty reguired,

» Electrical Dalay: One-way delay betwsen the SMA connector and the antenna feed point.
Mo uncertainty required,

« SAR measured: SAR measured at the stated antenna input power.

s SAR normaiized: SAR as measured, normalized to an input power of 1 W at the antenna
connecton.

«  ZBAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result,

Certilicate Mg: DAISV2-4d08:_tkan10 Page 2 9
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Measurement Conditions

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

DASY Wersion DASYE Vh.2 o
Extrapolation - o Advanced Extrap-::‘.aliu.n = N
Phantom - Modular Flai Phentom V&3 ) _ _
| Dlstance Dipale Centar -TSL i 15 mm | with Spacer
i; Zoom Scan Resolution d:-: dy, dz =& mm ]_
| Frequency | B35 MHZ £ 1 Mz |
Head TSL parameters
The lollowing pararmelers and calculations wera applied.
. Temperature Permittivity Conductivity l
Nominal Head TSL paramatars 223°C _ 41.5 0.90 mhoim |
Measured Head TSL parameters (22.0 £0.2}°C 414 £6% 0.8 mhaim 2 & % 1
Head TSL temperature during test 1 (21.5+0.2°C = _._I
SAR result with Head TSL
SAR averaged over 1 em® (1 g} of Head TSL Caondition
SAR measured 250 m nput power 230miig
S8R nomakized normalized fo 1W S56 mW g
_g.ﬁ.F: for raminal Head TSL parametlers nermalizad fo 1W Q.63 mW g = 17.0 % (k=2)

| SAR averaged over 10 cm’ {10 g) of Head TSL

1 condition [

' SAR measurad

280 mW input power

1.56 mW /g

2AR normalized

narmalized lo 1W

G24mi i g

Cenificate Mo: DEASW2-40092_Jan10

SAR Tor nominal Head TSL parameters

narrmalized o 1W

B.27 mW ig £ 16.5 % (k=2)
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Body TSL parameters
The fallowing parameters and calculations were applied.

| Temperature Permittivity [ Conductivity
Wominal Body TSL parameters | 22.0°C 562 0.97 mhgdm
Measured Body TSL paramstars | (zzos02)°C 5466 % 0.28 mhoim £ & "H:_
Body TSL temperature during test | (220408 °C | - {
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Cangtion
SAR messured 250 MW Inpul power 249mW g
AR nomalized norrmalized o 1W 10.0 mWr /g
SAR for nomingl Body TSL parametars nermalized to 19 9.86 m\W [ g £ 17.0 % [k=2)
SAR averaged over 10 cm’ {10 g) of Body TSL condillan
SAR measurad 250 mW Input power 1.63 mW /g
SR normalizad neemalized to 148 6.52 mW /g
5aR for nomingl Body TSL parameaters ! normalized to TW 64T MW ! g 2 16.5 % (k=) |

Corificabe Mo DBISVE-4d092_Janti Page4of 8
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Appendix

Antenna Parameters with Head TSL
Impedance, tranaformed fo feed point B120-F8i0
Ratum Loss - 303 dBE

Antenna Parameters with Body TSL

Impedancs, transformed o feed point A7 G -4.51 —|
Retun Loss -25.6dB |

General Antenna Parameters and Design

| Electrical Delay {one direction} 1,382 ns |

After long tarm use with 100W radiated power, only a slight warming of the dipale rear the feedpaint can be measured.

The dipcle is made of standard semirigid coaxial cable. The center conductor of the feading line is diredlly conmecied Lo the
second arm of the dipole. The antenna is therefora short-circuited for DC-signals

Mo excessive force must be applied 10 the dipole arms, becausa they might bend ar the saldered connections near he
feedpoint may ba damaged

Additional EUT Data

Manufaciured by SPEAG
Manufaclured on Seplember 15, 2000

Cartificate Mo: DBISVZ-4d052 _Jlanil Page 5l 9




TA Technology (Shanghai) Co., Ltd.

Test Report
Report No.: RZA2010- 1340FCC-R2 Page 121 of 154

DASYS Validation Report for Head TSL

Date/ Time: 11002000 12:00:00
Test Laboratory: SPEAG, Zurich. Switzerland
DUT: Dipole 835 MHz; Type: DE3SVZ; Serial: DEISVI - SN:4d092

Communication Syvsiem: CW: Frequency: 835 MHz: Duty Cywele: 1:1
hefedivm: HELBRO0 )
Medium parameters used: £= 833 MHz: o= 0.89 mho/m: &= 41.2: p= 1000 kgim™
Phantem section: Flat Section
Megsurement Standard: DASY S (IEEEAEC/ANS] C63,19-2007)
PASYS Configuration:

& [robe ESI0DY I - SYIXE: ConvFos, 04, 6,04, a.04 ) Calibeated: 26062009

L] Semsor-sprface: e (Mechanical Sueface Detection)

] Electronics: DAES Sidl ] Calvbrated: 07.03,2000

& Phantom: Flat Phantom 4.90: Type: QUOGOP49A 4 Seral: [0

o Alepsurement 5W BASYS VA Build 137 SEMCAD X Version 110 Bieild 57

Pin=250 mW /d=15mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7)Cube 0: Measureman
orid: dx=3mm. dy=3mm. dz=5mm

Reference Value = 37.5 ¥im: Power Drifl = -0,00175 dB

Peak SAR (extrapolated) = 3,58 Wikg

SAR( g) =239 mW/g; SAR(10 g) = 1.56 mW/g

Maximum value of SAR {measured) = 2.77 mWig

HdB=27TmWre

Certificate Mo: DEISVZ-4d082_Jan10 Pagatolg
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Impedance Measuremeant Plot for Head TSL
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DASYS Validation Report for Body
Date Time: 14,01.2000 15:40:17

lest Laboratory: SPEAG. Zurich. Switzerland

DUT: Dipole 835 MHz; Type: D835V2; Serial: DE3SVI - Sh:4d092
Communication System: OW: Freguency: 8335 MHz: Duty Cyele: 101

hediwm: MELRO0 ;
Medium parameters used: = 833 MHz: o= [L.9% mhon; g = 34.0; p= 1000 ke/m”

Phantom section: Flat Section
Measurement Standard: DASY 3 (IEEENEC/ANST €63, 19-2007)

DASYS Configuration:
e Probe ESINVE - SN3205; ConvE(5.97, 287, 3.071 Calibrated: 26.06.200%
& Sensor-Surfice: 3mm {vlechanical Surface Detection)
v Elestrosdes: DAES Snbi; Calibeated: 97.03.2009
«  Phantom: Flat Phanteas 4.90; Type: QDUKPEDAA; Serial: 1001

»  hleasurcrent SW: DASY S, VA2 Build 157 SEMOCAD % Wersion 140 Build 37

Pin250 mW /d=I15mm. dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7)/Cube (: Measurement
grid: dx=Smm, dy=3mm, dz=3mm

Reference Value = 55,9 Vim; Power Diilt = 0013 dB

Peak SAR (extrapolated) = 3.67 Wikg

SAR(1 g) = 2.49 mW/g; SAR(10 g) = 1.63 mW/g

hiaximum value of SAR (measured) = 2.89 mW/'z

"

-6.3

8.4

-G

0 dB = 2 KW

Cerfificale Mo DEISVZ-4d0S2_Janid FPage Bal9
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Impadance Measurement Plot for Body TSL
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ANNEX F: D1750V2 Dipole Calibration Certificate

. B I
callb!atlﬂh thnratory of @!ﬂ\l'\—f'l___,f # g Schweizerischer Kalibrierdienst
Schmid & Partner M ¢ Service suisse détalonnage
Eﬂgil’lEEl’iﬂg AG T Servizio svizzero di taratura
Zeughaussirasse 43, 8004 Zurich, Switzerland ifwﬁﬁ*‘} S swiss Callbration Service
LT I
Accradited by the Swise Accreditation Servioe (SAS) Accreditation Mo.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreerment far the recognition of calibration cerificates

ciient  TA Shanghai (Auden) Certificate No: D1750V2-1033_Mayi0
|CALIBRATION CERTIFICATE £ =

Object D1750V2 - 3N: 1033

Cabbration procedure(s) QA CAL-05.vE
Calibration procedure for dipole validation kits ;

Calibration date: May 17, 2010

Thiz calibration carificate documants the traceability to national standards, which realize the physical units of measurermaents (=1
The reasurernents and tha uncartainties with confidencs probability are pwan on the following pages and ame par of the cenificata.

All calibrabons have bean conducted in the closed laboratory tacikty: environmeant lemperatuns (22 & 31°C and numidity < T0%.

Calibration Equipment used (MATE critical for calibration)

Primagy Standards [iD e Cal Dite (Cerfificats Mo.) Scheduled Calibration

Powar mater EPM-4424 GE37T480704 DE-Det-D% (M. 217-01085) oot

Powar sinsor HP 84814 USaT202783 DE-Oxct-09 [No. 217-01088) Ot-10

Aefarenca 20 dBE Albarsator SM: 5086 (20g) I0-Mar- 10 (Ko 217-01158) Mar-11

Type-M mismatch combinatan SM: BO4T.2 0 06327 30-Mar-10 (Mo, 217-01162) Mar-11

Refarence Probe ESI0WVA SM; 3205 I0-Agir-100 (Mo, ES3-3205_Aprid) Agra11

DAE4 SM: B 02-Mar-10 (Mo, DAE4-E11_Marii) Mar-11

Sacondary Standards |1 # Check Date (in hause) Scheduled Check i

Pexwar sansor HP B431A, MY a1 0RE 7 18-0c1-02 {in house chack Oct-0§) In house chack: Oct-11

RAF genarator RES SMT-06 100005 A-Aug-8 {in housa chack Ocl-08) In housa chack: Oct-11

Network nalyzar HF 753E USATAH0585 54206 18-0c1-01 {in house chack Oct-00) In house chack; Oot-10
Name Function Signature

Calibrated by Dirmce gy Laboratory Tachnician M

Appraved by: Katje Pokenie Tachnical Manager ﬂ % ;

Isswed: May 19, 2010

TH_IE cabibralion cerilicate shall not be reproduced excapt in full without written approval of the faboealary.

Cerificate Mo: D1750V2-1033_May10 Fage 1ol d
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Calibration Laboratory of S, Schweizerischer Kalibrierdianst
Schmid & Partner ;ﬁ;ﬁ g Service suisse détalonnage
Engine&ring AG T Servizio svizzero di taratura
Zeughausstrasse 43, B004 Zurich, Switzeriand -E":r.ﬁ.}.f 5  swiss Calibration Service
Ancradited by the Swiss Accraddation Service (SA5) Accreditation No.: SCS 108

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

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 QET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FGC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/s Systemn 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 eenter marking of the flat phantom section, with the arms ariented
parallel to the body axis.

* Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurernent at the SMA connector to the feed point. The Retum Loss ensures low
reflacted power. No uncertainty required,

» Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
MNo uncertainty required.

* SAR measured: SAR measured at the stated antenna input power.

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

» SAR for nominal TSL parameters; The measured TSL parameters are used to calculate the
nominal SAR result.

Certificate No: D1750Y2-1033_May10 Page 2o 8
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Measurement Conditions
DASY systam configuration, as far as nol given on paga 1.

DASY Version DASYS V5.2

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phanfom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Sean Resolution dx, dy, dz =5 mm

Frequency 1750 MHz = 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 40.1 1.37 mhav'm

Measured Head TSL parameters (22.0 £ 0.2) *C B +E % 1.33 mhovm £ 6 %

Head TSL temperature during test [B1.7 £ 02)°C == wean
SAR result with Head TSL

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

S5AR measured 250 mW input power BBEmMW /g

SAR normalized narmalized fo 1W B4 mWig

SAR for nominal Head TSL parameters

normalized 1o 1W

6.1 mW g £17.0 %o (k=2)

SAR averaged over 10 em” (10 g) of Head TSL condition
SAR measured 250 mW input power AT4mW g
SAR nomalized normalized o 1W 19.0 MW/ g

SAR for nominal Head TSL paramaters

normalized o 16

19.1 mW / g + 16.5 % (k=2)

Certificate No: D1750V2-1033_May10
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Body TSL parameters
The following parameters and calculations were applied.
Temperalure Permittivity Conductivity
Mominal Body TSL parameters 22.0°C 53.4 1.49 mho'm
Measured Body TSL parameters (22.0 +0.2) °C 54.1 £ 6 % 1.43 mhodm + 6 %
Body TSL temperature during test (22.00.2)*C ———
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL conditian
SAR measured 250 mwW input power .37 mwW g
SAR nomalized normalized to 1W ITEmW g

SAR for nominal Body TSL parameters

normalized to 1W

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

SAR averaged over 10 em”® (10 g) of Body TSL

SAR measured

SAR nommalized

condition
250 mW input power 511 mW /g
normalized o W 204 miW /g

SAR for nominal Body TSL parameters

normalized o 1W

20.7T mW [ g £ 16.5 % (k=2)

Cediflcate Mo: D175002-1023_May10
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Appendix

Antenna Parameters with Head TSL

Impadance, transformed to feed point 4040 +1.1 |2

Retumn Loss =381 dB

Antenna Parameters with Body TSL

Impadanca, transformed to feed point 4514k + 07 Ji2
Feturm Loss - 25.7 dB

General Antenna Parameters and Design

| Eisctrical Delay (ane direction) 1.220 ns

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

The dipole Is made of standard ssmirigid coaxial cable, The center conductor of the feeding ling is direcily connected 1o the
gacond arm of the dipale, The antenna is tharefore short-circuited for DC-signals.

Mo excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feadpaint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on December 02, 2009

Cedificate No: D1750V2-1033_May10 Page 5of 9
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DASY5 Validation Report for Head TSL

Date/Time: 17.05.20010 12:37:07
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MHz; Type: D1750%2; Serial: DI750V2 - SN:1033

Communication System: CW: Frequency: 1750 MHz; Duty Cyele: 1:1
Medium: HSL U11 BB

Medium parameters used: f = 1750 MHz; o = 1.33 mho/m; g, = 39.8; p = 1000 kg/m’
Phantom section: Flat Section :
Measurement Standard: DASYS (IEEE/MEC/ANSI CH3.19-2007)

DASYS Configuration:
s Probe: ES3DWV3 - SMN3205; ConvF(5.25, 5.25, 5.25); Calibrated:; 30.04.2010
«  Sensor-Surface: 3mm ( Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 02.03.2010

» Phantom: Flat Phantom 5.0 (front); Type; QDOOOPS0AA; Serial: 1001

= Measurement SW: DASYS, V5.2 Build 162; SEMCAD X Version 14.0 Build 61

Pin=250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measurement
grid: dx=3mm, dy=3mm, dz=5mm

Reference Value = 94.6 Vim: Power Drift = 0,018 dB
Peak SAR (extrapolated) = 15.8 Wikg

SAR(L g) = .86 mW/g: SAR(10 g) = 4.74 mW/g
Maximum value of SAR (measured) = 11.1 mW/g

20

0dB =11.1mWig

Certificate No: DIT50V2-1033_May10 : Page 6 of 9



