ET3DVE BN:1679 November 15, 2007

SN:1679

Manufactured: May 7, 2002
Last calibrated: November 16, 2006
Reacatibrated: November 15, 2007

Calibrated for DASY Systems

{Note: non-compatible with DABY2 system]}
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ET30VE6 SN:1679 Novembaer 15, 2007

DASY - Parameters of Probe: ET3DVE SN:1679

Sensitivity in Free Space” Diode Compression®
NormX 191 £101%  pVAVim) DCP X 23 mV
NormY 1.86 £10.4%  pVAVImM? DCPY 93 mV
NormZ 1900 £104%  uVAVMY DCPZ 93 mV

Sensitivity in Tissue Simulating Liquid (Conversion Faclors)

Please see Page 8.

Boundary Effect
TSL Bt MHz Typical SAR gradiont: 5 % par mm
Sansar Center to Phantom Surface Distance 3.7 mm 4.7 mm
SBAR,, [%] Without Correction Algorithim 10.7 66
SAR,,, 1%} With Correclion Atgorithm 0.8 0.2
TSL 1810 MHz  Typical SAR gradient: 16 % per mm
Sensar Center to Phantom Surface Distance 3 7mm 4.7 mwmm
SAR, [%) Without Correction Algorithm 11.1 73
SARy, [%] With Correstion Algorithr 03 0.8
Sensor Offset
Probe Tip to Sensor Center 2.7 mm

The reported uncertainty of measurement s stated as the standard unceriainty of
measurement multiplied by the coverage factor =2, which for a normel distribution
corraesponds to a coverage probability of approximately 85%.

A Tha uncertaintles of NormX,Y, 2 o nat alfen! the Efsld uncerlainty insida TSL (500 Paga B).
2 Numerical Enearization poramsler: unceitainty ol roquired.
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ET3DV6 SN:1679 November 15, 2007

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncartalnty of Frequancy Response of E-field: £ 6.3% (k=2)

Certificate No: ET3-1679_Nov07 Page 6 of 9



ET3DV6 SN:1679 November 15, 2007

Receiving Pattern (¢), 8 = 0°

f= 600 MHz, TEM Ifi110EXX f=1800 MHz, WG R22
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Uncertainty of Axial Isotropy Assessment: & 0.5% (k=2)
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ET3DV6 SN:1679 November 15, 2007

Dynamic Range f(SARy,qq4)
{Waveguide R22, f = 1800 MHz)
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Uncerininty of Linearity Assessmant: 1 0.6% (k=2)
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ET3DV6 SN:1679

W

SAR[mWic

November 15, 2007

Conversion Factor Assessment

f=1810 MHz, WGLS R22 (head)
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f[MHz) Validity [MH2)°  TSL Permittivity Condustivity Alpha Depth  ConvF Uncertainty
900 +50/+100 Head 415%5% 097 5% 056 228 6.69 +11.0% (k=2)
1810 £50/%100 Head 40.0:5% 1.40%5% 0.60 209 536 11.0% (k=2)
1950  £50/+100 Head 40.0x5% 1.40%5% 0,63 209 5.06 *11.0% (k=2)
2450 x50/ %100 Head 39.2+5% 1.80 5% 063 230 472 +11.8% (k=2)
800  %50/:100 Body 550%5%  1.05%5% 0.64 211 6.18 +11.0% (k=2)
1810 507100 Body 53.3+5% 1.52+5% 056 270 4.80 x11.0% (k=2)
1950 % 50/100 Body 633:%6%  1.52+5% 057 254 451 x11.0% (k=2)
2450 50/ 100 Body 527+5% 1.9515% 062 235 4.09 +11.8% (k=2)

© Tho validity of & 100 MHz only applies for DASY v4.4 and highey (a0 Paga 2). The uncortalnty Is the RS9
of tho ConvF uncartalnty at callbration frequency and the uncertainty for the indicatad fraquency band.
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ET3DV6 SN:1679 November 15, 2007

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

Error [dB]

- — =
1-1.00~0.80 #-0.80--0.60 1-0.60-0.40 0.0.40-0.20 [1-0.20-0.00

£10.00-0.20 0.20-0.40 £0.40-0.60 [H0.60-0.80 EIO.B{I-‘J.DD}

Ungertalnty of Spharical Isotropy Assessmaent: & 2.6% (k=2)
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Attachment 4 — System Validation Dipole — D1950V2, S/N: 1033 Calibration Data

JAPAN QUALITY ASSURANCE ORGANIZATION




Calibration Laboratory of Y,

Schmid & Pariner

olISg S Schwelzerlscher Kallbrierdienst

te,
Aty

ket
;ﬁ@% @ - I Service sulsse d'étalonnage
Engineering AG B NS (-; O Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland ";444:\\\ ,\‘} (IGRP‘\‘ S Swiss Calibration Service
eyl

Accrediled by he Swiss Accredilation Service (SAS) Accreditation No.: SCS 108

The Swiss Accredilation Service is one of the signatories to the EA
Multilateral Agreement for tha recognition of calibration cortificates

Client

CALIBRATION CERTIFICATE

Object

D1950V2-SN; 1083~ T

Calibration procedure(s)

Calibration date:

Condilion of the calibrated item

This calibration certificate documents the traceability 1o nalional standards, which realize the physieal units of measurements (S1).
The measurements and the uncertainties with confidence probability are given on the following pages and are parl of the cerlificate.

All ealibrations have been conducted in the closed laboratory facility: environmenl temperature (22 + 3)°C and humldity < 70%.

Calibration Equipment used (M&TE ciilical for calibration)

Primary Slandards D # Cal Dale (Calibrated by, Cerlificate No.) Scheduled Calibration

Power meler EPM-442A GB37480704 04-Oct-07 (METAS, No. 217-00736) Oct-08

Power sensor HP 8481A Us37292783 04-Oct-07 (METAS, No. 217-00736) Oct-08

Reference 20 dB Attenuator SN: 5086 (209) 07-Aug-07 (METAS, No 217-00718) Aug-08

Reference 10 dB Altenualor SN: 5047.2 (10r) 07-Aug-07 (METAS, No 217-00718) Aug-08

Reference Probe ET3IDV6 (HF) SN: 1507 26-0ct-07 (SPEAG, No. ET3-1507_0cl07) Oct-08

DAE4 SN 801 30-Jan-07 (SPEAG, No. DAE4-601_.an07) Jan-08

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

Power sensor HP 8481A MY41092317 18-Ocl-02 (SPEAG, in house check Ocl-07) In house check: Ocl-08

RF generalor R&S SMT-06 100005 4-Aug-99 (SPEAG, In house check Ocl-07) In house check: Oct-08

Network Analyzer HP 8753E US37390585 54206  18-Oct-01 (SPEAG, in house check Ocl-07) In house check: Oct-08
Name Function Signature

Calibrated by: Claudio Leubler L : T SR T vl b

Approved by: . Katla Pokovlc .

This calibralion certificate shall not be reproduced excepl in full without written approval of the laboratory.

Issued: November 15, 2007

Certificate No: D1950V2-1033_Nov07
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughausstrasse 43, 004 Zurlch, Switzorfand

Schwalzarischar Kalibriordionst
Sarvice suisee d'$talonnage
Saryixlo svizzore di tamstura
Swiss Gallbration Service

Accredited by the Swiss Accreditation Sanice {SAS) Accreditation No.: SCS 108
The SBwiss Accrediiation Service Is ona of tha slgnatorios to the EA
Multliaterat Agresment for the recognitton of calibration cerlificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity In TSL/NORM x,v,z
NIA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2003, "IEEE Recommended Practice for Determining the Paak Spatial-
Averaged Specific Absorption Rate (SAR)} in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

b} IEC 62208-1, “Procedure to measure the Specific Absomption Rate {SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHzY", February
2005

c) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliarice with FCC Guidslines for Human Exposure fo Radlofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation;
d) DASY4 System Handbook

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

e Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
paraliel 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
meastrement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty raquired.

e Electrical Delay: One-way delay between the SMA connactor and 1he antenna feed point. No
uncertainty required.

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

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

o SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR resuit,

Cerlificate No: D1950V2-1033_Nov(7 Page 2 of B




Measurement Conditions

DASY system configuration, as far 83 not given on page 1.

DASY Version DASY4 V4.7
Extrapalation Advanced Extrapolation
Phartom Modular Flat Phantom V5.0
bistance Dipole Canter - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, 8z =5 mm
Frequency 1050 MHz + 1 Mi2
Head TSL parameters
The folowing parametsrs and calgulalions were applied,
Tempersture Poermittivity Conductivity
Nominal Hesd TSL. paramsters 22.0°C 40.0 1.40 mho/m
Measured Head TSL parameters {220%0.2)°C 30.0+6% 1.38 mho/m 6 %
Head TSL temperature during test (22.020.2)°C — _
SAR result with Head TSL
SAR averaged over 1 om? {1 g) of Head TS1. condition
SAR measured 250 W input power 9.65mMW/{g
SAR normalized nomalized 1o 1W 3B6mW/g
SAR for nominal Head TSk parameters ! normelized to 1W 38.4 MW/ g 217.0 % {k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR messured 250 mwW input powsr 50T mW /g
SAR nomalized nomnalized to 1W 203mWl/g

SAR for nominal Head TSL parameters

normalized to TW

20,9 MW/ g & 18.5 % (kel)

* Carrection to nominal TSL parameters according to ¢), chapler "SAR Sensitivities”

Certifleate No: 1950V2-1033_Nov(7
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Body TSL parametors

The following peremeters and calculations were applied.

Temparature Pormiitivity Conductivity

Nominal Body T5L paramsters 220°C 53.3 1.52 mho/m

Keasured Body TSL parametors {22.0£0.2)°C 546+8% 15T mhoimx 6%

Body TSL temperature during test {21.5102)°C mann ——
SAR result with Body TSL

SAR averaged over 1 om® {3 g} of Body TSL condition

SAR measured 250 mW input power 10.20mW /g

BAR nomalized nomalized to TW 408mWig

SAR for naming} Body TSL parameters ? nommalizad o W 41.5 mW /g2 17.0 % (h=2)

BAR averaged over 10 cm® {10 g) of Body TSL condition

SAR measured 250 mW input power 6§.37 mW /g

SAR nomalized nomaiized o 1W 21.5mWig

SAR for noming! Body TSL. perametars * normslized to 1W 21.7 mW 1 g £16.5 % (k=2)

* Gorrection fo nominal TSL paramelers according to d), chepler “SAR Sensitivitias"

Cerificats No: D1950V2-1033_Nov0T
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Appendix

Antenna Parameters with Head TSL

Impedance, Frensfomned o feed point 5040+05]0

Relum Loss -45.0 dB

Antenna Parameters with Body TSL

Impedance, fransformed 1o feed polnt 4.80N+19j0

Redum Loss - 26.7 4B

General Antenna Parameters and Design

Electrical Detay {one direction) | 1.197 ns

After long term use with 100W radiated power, only a slight waming of the dipola near the feadpoint can be massured,

The dipole Is made of standard semirigid coaxia) cable. The center condugtor of the feeding lina is directly connected lo the
second anm of the dipole. The antenna is therefore short-circuited for DC-slghals.

No excaessive force must be applied to the dipole arms, because they might bend or the soldered conneclions near the
feadpoint may ba damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on February 13, 2004
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DASY4 Validation Report for Head TSL
Date/Time: 06.11.2007 13:02:10

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1950 MHz; Type: D1950V2; Serial: D1950V2 - SN1033

Communication System: CW-1950; Frequency: 1950 MHz; Duty Cycle: 1:1
Medium:; HSL1950;

Medium parameters used: f= 1950 MHz; ¢ = 1.38 mho/m; &, = 39; p = 1000 kpg/m®
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
e Probe: ET3DVG - SN1507 (HF); ConvF(4.78, 4.78, 4.78); Calibrated: 26.10.2007
o  Sensor-Surface: 4mm (Mechanical Surface Detection)
e  Electronics: DAE4 Sn601; Calibrated: 30.01.2007
e  Phantom: Flat Phantom 5.0 (front); Type: QDO00P50AA; ;

e Measurement SW: DASY4, V4.7 Build 55; Poslprocessing SW: SEMCAD, V1.8 Build 172

Pin = 250 mW; d = 10 mm 2/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 93.7 V/m; Power Drift = 0.040 dB
Peak SAR {extrapolated) = 16.7 W/kg
SAR(1 g) = 9.65 mW/g; SAR(10 g) = 5.07 mW/g
Maximum value of SAR (measured) = 10.8 mW/g
dB

F 0.000

—-3.48

’I"% -6.96

i
2

-10.4

-13.9

-17.4

0dB=10.83mW/g

Cerlificate No; D1950V2-1033_Nov07 Page 6 of 9



Impedance Measurement Plot for Head TSL

6 Hov 2887 12:86:142
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DASY4 Validation Report for Body TSL

Date/Time: 14.11.2007 14:55:03
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1950 MHz; Type: D1950V2; Serial: D1950V2 - SN1033

Communication System: CW-1950; Frequency: 1950 MHz; Duty Cycle: 1:1
Medium; MSL1950;

Medium parameters used: f= 1950 MHz; 6 = 1.51 mho/m; g, = 54.6; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
©  Probe: ET3DV6 - SN1507 (HE); ConvF(4.33, 4.33, 4.33); Calibrated: 26.10.2007
o  Scnsor-Surface; 4mm (Mechanical Surface Detection)
o  Electronics; DAE4 Sn601; Calibrated: 30.01.2007
e  Phantom: Flat Phantor 5.0 (front); Type: QDOOOP50AA; ;

®  Measurement SW: DASY4, V4.7 Build 55; Posiprocessing SW: SEMCAD, V1.8 Build 172

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

Reference Value = 90.8 V/m; Power Drift = -0.008 dB

Peak SAR (extrapolated) = 17.8 Wikg

SAR(1 g) = 10.2 mW/g; SAR(I0 g) = 5.37 mW/g

Maximum value of SAR (measured) = 11.3 mW/g

dB
0.00D

0dB=11.3mW/g
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Impedance Measurement Plot for Body TSL
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