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IMPORTANT NOTICE
USAGE OF PROBES IN ORGANIC SOLVENTS

Diethylene Gycol Monobuthy Ether (the basis for liquids above 1 GHz), as many other organic
solvents, is a very effective softener for synthetic materials. These solvents can cause irreparable
damage to certain SPEAG products, except those which are explicitly declared as compliant with
organic solvents.

Compatible Probes:
- ET3DV6

- ET3DVAR

- ES3DVx
-ER3DV6

- H3DV6

Important Note for ET3DV6 Probes:
The ET3DV6 probes shall not be exposed to solvents longer than necessary for the
measurements and shall be cleaned daily after use with warm water and stored dry.
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Calibration procedure(s]

Calibration dabe:

Candition of the calibrated item

Cafibration Equipment used (MBTE critical for callbration))

This calibration carificate documents the traceabiBly to nations! standards, which realize the physical units of measurements (51}
The measurements and the uncertainties with confidence probabiity ans given on the: fobowing pages and are part of tha certificate.

Al calibrations hawe Been conducted in the dosed laboratory facility: anvironrment temperaturs (22 + 3)°C and humidity < T0%.

Schweizerischer Kallbrierdienst
Service suisse détalonnage
Sarvizio svizzers di taratura
Bwiss Calibration Sarvica

Primary Standards 1o # Cal Date (Calibrated by, Certificate Mo.) Scheduled Calibration
Pewer metar E44198 GEA1ZU3ETY Sapay-04 (METAS, No. 251-00384) May-05
Powier sensor E44128 (R EREE - i G-hay-048 (METAS, Mo, Z01-00388) fay-05
Raference 3 dB Attenuator AN: BE0R4 {3c) 10-Aug-04 (METAS, No. 251-00403) P05
Reference 20 dB Attenuator SN: S50B6 [200) FMay-04 (METAS, Mo, 251-00385) May-05
Reference 30 dB Attenualor SN: 55129 [30B) 10-Aug-04 (METAS, No. 251-00404) Aug-05
Reference Probe ES30VE SM: 3013 T-Jan-05 (SPEAG, No. ES3-3013_Jan05) Jan-%
DAE4 EN: 617 20-Sap-04 (SPEAG, No. DAE4-E17_Sepld) Sap-05
Secondary Standards I0# Chech Date {in housa} Scheduled Check
Power sensor HP 84814 WY 41052180 1B-5ep-02 (SPEAG, in house check Oct-03) In house check: Oct 05
RF generator HP B8648C UE36842001 700 4-Aug-99 (SPEAG, in house check Dec-03) In house cheok: Dec-05
Metwork Analyzer HP 87T53E US373905ES 18-0ct-01 (SPEAG, in house check Nov-04) In house chack: Mov 05
Name Function Signature

by L e G o g 1

Approved by:

'FhiaanlhamWﬁﬁcalaahﬂnﬂhupuﬂumdamapﬂnﬂllnlhodmﬂtenapmﬂmimmm.

lssued: Janiary 21, 2005

Cerificate No: ET3-1748_JanD5
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Calibration Laboratory of
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Engineering AG
Zeughaussirasse 43, 8004 Zurich, Switzerland

Schwelzeriacher Kalibrigrdianst
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Serviclo svizzero di taratura
Swiss Callbration Service

Accredited by the Swiss Fedoral Dffice of Metrology and Accreditation Accreditation No.: SCS 108
The Swiss Accraditation Service |s one of the signatories 1o the EA
Multilateral Agreament for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMx,y,2 sensitivity in free space

ConF sensitivity in TSL / NORMx,y 2

DCP diode compression point

Polarization ¢ ip rotation around probe axis

Polarization S 8 rotation around an axis that is in the plane normal to probe axis (at

measurement center), i.e., 3 = 0 is normal 1o probe axis

Calibration is Performed According to the Following Standards:

a)

b)

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

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

Methods Applied and Interpretation of Parameters:

-

NORMx,y,z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz:
R22 waveguide). NORMx,y,z are only intermediate values, i.e., the uncertainties of
NORMx,y,z does not effect the E*-field uncertainty inside TSL (see below ConvF).

NORM(f)x,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.

ConvE and Boundary Effect Parameters: Assessed in flat phantom using E-field (or
Temperature Transfer Standard for f < 800 MHz) and inside waveguide using analytical field
distributions based on power measurements for f > B00 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
NORMsx,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.

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: ET3-1T4&_Jan05 Page 2of &



ET3DVE SN:1748 January 21, 2005

Probe ET3DV6

SN:1748

Manufactured: September 27, 2002
Last calibrated: March 23, 2004
Recalibrated: January 21, 2005

Calibrated for DASY Systems

{Mote: non-compatible with DASY2 system])

Carlificate Na: ET3-1748_Jand5 Page 3of 9



ET2DVE SN:1T748 January 21, 2005

DASY - Parameters of Probe: ET3DV6 SN:1748

Sensitivity in Free Space” Diode Compression"
NormX 1.85 £+ 104%  pVAVIm)Y DCP X 96 mV
NormY 190 +10.1%  uM/i(Vim)* DCP Y 96 mV
NormZ 1.98 £101%  pVA(V/imY DCP Z 96 mV

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Please see Page 8.

Boundary Effect

TSL 900 MHz Typical SAR gradient: 5 % per mm
Sensor Center to Phantom Surface Distance 3.¥ mm 4.7 mm
SAR,, %] Without Correction Algorithm 8.5 4.4
SAR, [%] With Correction Algorithm 0.0 0.2
TSL 1810 MHz Typical SAR gradient: 10 % per mm
Sensor Center to Phantom Surface Distance 3.7 mm 4.7 mm
SAR,, [%] Without Correction Algorithm 129 8.8
SARy, [%6] With Cormrection Algorithm 0.8 0.2
Sensor Offset
Probe Tip lo Sensor Canter 2.7 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 uncerainties of MormY,Z do not affect the E-fiald uncerainty ngide TSL (zee Page 8.
B Mumarical linganizaton parameter: uncartanty not regquined,

Cerlificate MNo: ET3-1748_Jan05 Page 4 of 8



ET2DV6 SN:1748 January 21, 2005

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

1.8
14 1
13 1

12

Frequency response (nrormalized)
=

0 500 1000 1500 2000 2500 3000
f [MHz]
—8—TEM -0 22

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)

Certficate Mo: ET3-1748_Jan05 Page Sof 8



ET3DVE SN:1748 January 21, 2005

Receiving Pattern (¢), 9 = 0°

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

Certificate Mo: ET3-1748_Jan05 Page 6 of 9



ET3DVE SH:1748 January 21, 2005

Dynamic Range f(SAR,..q)
(Waveguide R22, f = 1800 MHz)

Input Signal [mV]

0.01 a1 1 10 100

0.001 A e

Uncertainty of Linearity Assessment: £ 0.6% (k=2)

Cariificate MNo: ET3-1748_Jan05 Page 7 of 8



ET2DV6 EN:1748

January 21, 2005

Conversion Factor Assessment

f = 900 MHz, WGLS RO (head) f= 1810 MHz, WGLS R22 (head)
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—&— Analytical  —&— Measuremienis —@— Analytical —&— Measurements
f[MHz] Validity [MHz]"  TSL Permittivity Conductivity  Alpha Depth  ConvF Uncertainty
835  +50/+99 Head 415+5%  0.80 +5% 068 169 6.57 +11.0% (k=2)
00 + 50/ %100 Head 41.5+£5% 087T%25% 065 1.74 6.30 £ 11.0% (k=2)
1810 £ 50/ %100 Head 40.0 5% 1.40 £ 5% 0.80 2.32 513 +11.0% (k=2}
1900 +50/+ 101 Head 40.0=5% 1401 5% 061 2.3 507 111.0% (k=2)
1850 x50/ £100 Head 400+£5% 1.40+5% 057 256 470 +11.0% (k=2)
2450 + 50/ +100 Head 39.2%5% 1.80 + 5% 0.70 217 448 +11.8% (k=2)
400 + 501+ 100 Body 55.0+5% 1.05+5% 05 196 6.03 +11.0% (k=2)
1800 +50/+98 Body 53.3+5% 1.52+5% 080 2.70 445 £11.0% (k=2)
2450 +50/+100 Body 52.7:5% 1.954&5% 072 203 414 +11 B% (k=2)

© The validity of £ 100 MHz anly applies for DASY v4.4 and higher (see Page 2). The uncertainty is the RSS
of the ConvE unceriainty at calibration fregquency and the uncertainty for the indicaled freguency band.

Certificate Mo: ET3-1748_Jan0s
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ET3DVEG SN:1748 January 21, 2005

Deviation from Isotropy in HSL
Error (¢, 3), f =900 MHz

Error [dBE]

.;:_m—u_au E-0.80-050 B 080 0.40 B 0.40-0.20 B-0,20-0.00 '
E0.00-020 BO20-040 Bo40.060 EOG-0AE0 WOA0-1.00

Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)

Cerlificate No: ET3-1748_lan05 Paga 9of 8



 Calibration Laboratory of
Schmid & Partner
Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Client

Calibration procedure(s)

Calibration date:

Condition of the calibrated item

This calibration statement documents traceabiity of MATE used in the calibration procedures and conformity of the procedures with the ISCYIEC
17025 international standard,

All calibrations have been conducted in the closed abaratory faciity; environment temperature 22 +- 2 degrees Celsius and humidity < T5%.

Calibration Equipment used (MATE critical for calibration)

Model Type iD# _ CalDale Scheduled Calibration
RF generator R&S SML-03 100688 27-Mar-2002 In howse check: Mar-05
Power sensor HP 84814 MY410922317 18-Oct-02 Oot-04
Power sersor HP 84814 US3T29z7Es I0-0ct-02 Cet-03
Power meter EPM E442 GBIT4B0TO4 30-O0et-02 Oct-03
Network Anatyzer HP BTS3E US3B432426 3-May-00 In hotise check: May 03

Calibrated by:

Approved by:

Date issued, February 13, 2002

Thie calibration certificate is lssued a8 an intermediate sofution untll the accreditation process (based on ISONEC 17025 Intermational Standard) for
Calibration Laboratory of Schimid & Partner Engineering AG Is completed.

880-KP0301061-A Page 1 {1)



Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland, Phone +41 1 245 27 00, Fax +41 1 245 97 79

DASY

Dipole Validation Kit
Type: D835V2

Serial: 475

Manufactured:  November 15, 2002
Calibrated: = Fcbruary 3, 2003



1. Measurement Conditions

The measurements were performed in the flat section of the SAM twin phantom filled with
head simulating solution of the following electrical parameters at 835 MHz:

Relative Dielectricity 41.5 * 3%
Conductivity 0.89 mho/m *5%

The DASY System with a dosimetric E-field probe ET3DV6 (SN:1507, Conversion factor 6.7
at 835 MHz) was used tor the measurements.

The dipole was mounted on the small tripod so that the dipole feedpoint was positioned below
the center marking of the flat phantom section and the dipole was oriented patallel w the body
axis (the long side of the phantom). The standard measuring distance was 15mm from dipole
center to the solution surface. The included distance holder was used during measurements for
accurate distance positioning,

The coarse grid with a grid spacing of 15mm was aligned with the dipole. The 7x7x7 fine cube

was chosen for cube integration.

The dipole input power (forward power) was 250mW + 3 %, The results are normalized to
1'W input power.

2 SAR Measnrement with DASYd4 Svstem

Standard SAR-measurements were performed according to the measurement conditions
described in section 1. The results (see figure supplied) have been normalized to a dipole input
power of 1W (forward power). The resulting averaged SAR-values measured with the
dosimetric probe ET3DV6 SN: 1507 and applying the advanced extrapolation are:

averaged over 1 cm” (1 g) of tissue: 9.68 mW/g

averaged over 10 ecm’ (10 g) of tissue; 6.24 mW/g



3 Dipole Impedance and Return Loss

The impedance was measured at the SMA-connector with a network analyzer and numerically
transformed to the dipole feedpoint. The transformation parameters from the SMA-connector
to the dipole feedpoint are:

Electrical delay: 1.31 ns {one direction)
Transmission factor: 0.991 {voltage transmission, one direction)

The dipole was positioned at the flat phantom sections according to section | and the distance
holder was in place during impedance measurements.

Feedpoint impedance at 835 MHz: Re{Z}= 5120
Im{Z}= -020Q
Return Loss at 835 MHz -384 dB

4. Handling

Do not apply excessive force to the dipole arms, because they might bend. Bending of the
dipole arms stresses the soldered connections near the feedpoint leading to a damage of the
dipole.

5. Design

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding

line is directly connected to the second arm of the dipole. The antenna is therefore short-
circuited for DC-signals.

6. Power Test

After long term use with 100W radiated power, only a slight warming of the dipole near the
feedpoint can be measured.
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: Test Laboratory: SPEAG, Zunch, Switzerland
File Name: SN475 SN1507 HSL835 030203.dad

DUT: Dipole 835 MHz Type & Serial Number: D835V2 - SN475
Program: Dipole Calibration; Pin = 250 mW; d = 15 mm

Communication System: CW-835; Frequency: 835 MHz; Duty Cycle: 1:1
Medium: HSL 835 MHz (g = 0.89 mho/m, £ = 41.5, p = 1000 kg/m3)
Phantom section: FlatSection

DASY4 Configuration:

- Probe: ETADVS - SN1507; ConvF(6.7, 6.7, 6.7); Calibrated: 1/18/2003
- Sensor-Surface: 4mm (Mechanical Surface Detection}

- Electronics: DAE3 - SN410; Calibrated: 7/18/2002

- Phantom: SAM 4.0 - TP: 1006

- Software: DASY4, V4.0 Build 51

Area Scan (81x81x1): Measurement grid: dx=15mm, dy=15mm
Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5Smm
Reference Value = 56.4 V/m

Peak SAR = 3.56 mW/g

SAR(1 g) = 2.42 mWrg; SAR(10 g) = 1.56 mW/g

Power Drift =0.02 dB

SAR indB

Date/Time: 02/07/03 18:06:18




