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Frequency Response of E-Field
{ TEM-Cell:ifi110, Waveguide F22)
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Receiving Pattern (¢ ), 6 = 0°
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Dynamic Range f(SARguq)
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Conversion Factor Assessment

{= 900 MHe, WGLS R9 (head) p : = 1800 MHz, WGLS R22 (head)
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[ —o—Analficsl  ——Measuremets | —e-Ansifical  —o—Maisunmels
f[uir) Valdiy PR Tissus Permittivity Condustivity Alphs Depth _ ComF Uncertainty
a0a B0-1004 Head 41.5%5% 087 + 5% 0.38 258 B.24 £ 11.3% (k=2)
1800 171098010 Head 40.0% 5% 1.40 + 6% 0,46 2T E16 £ 11.7% (k=2}
24450 2400-2500 Fead 3002+ 5% 1.80 + 5% .80 1.53 441 £9.7% k=2)
A0 B0-1000 Body 55.0%5% 1.05 + 5% 0.52 210 B.06 & 11.3% (k=2)
18400 17109810 Body 5334 5% 1.52 + 5% (.52 2 RB A54 £ 11.7% (k=2)
2450  2400-2500 Body 62,74 5% 1.85 + 8% 1.04 1.682 423 £9.7% k=2)

" The total standad uwesrsinty 18 caleulabed 58 rmil-aum-ssuam of standsrd meerdingy of e Convenian Facier &l calEeafion
frequency and the standasd unosrainty for the indicaied fequancy band.
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Deviation from Isotropy in H5L
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IMPORTANT NOTICE

USAGE OF THE DAE 3

The DAE unit is & delicate, high precision instrument and requires caraful treatment by the usar, There are no
ganicaable pars inside the DAE., Special attention shall ba given to the following polnis:

Battery Exchange: The battery cover of the DAEZ unit iz connected to a fragile 3-pin battery connector.
Customer is responsible to apply cutmost caulion not to bard or damage the connector when changing batheries.

Shipping of the DAE: Before shipping the DAE to SPEAG for calibratien Customer shall remove the batierizs
and pack the DAE in an antistatic bag. The packaging shall protect the DAE frem impacts during ransportation.
The pieckage shall be marked to indicale that a fregile instrurnent ks inside.

E-Stop Fallures; Touch detection may be malfunctioning due to broken magnets in the E-stop. Rough handiing
of the E-giop may lead to demage of these megnets. Touch and collision amore are ofian caused by dus! and dirt
accumulated in the E-stop. To prevent E-stop failure, Customer shall always mount the probe to the DAE
carefully and keep the DAE unit In a non-dusty environment if not used for measuraments

Repair: Minor repairs are performed at no extra cost during the annual calibration. However, SPEAG reserves
the right to charge for any repalr especially if rough unprefessional hancling caused tha defect.

Important Note:
Warranty and calibration Is void if the DAE unit is disassembled partly or fully by the
Customer.

Important Note:

Never attempt to grease or oll the E-stop assembly. Cleaning and readjusting of the E-
stop assembly Is allowed by certified SPEAG parsonnel only and is part of the annual
calibration procadure.

Schmid & Partner Enginaering

TH_BRO30912118A DAE3.doc 15.03.200:4



Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasse 43, 8004 Turich, Switzedand

Client Auden ADT

CALIBRATION CERTIFICATE =R A e e
Objact(s) DAE3 - SD 000 D03 AA - SN: 510

Callbeation procedure(s) QA CAL-06.AT

Calibration procedure for the data acquisitior unit (DAE)

Callbration dabe: 17.08.2004

Candition of the calibrated item |1 Tolerance (according to the specific calibration document)

This ealbrstion siatemen: domumants iracwmbility of MATE uasd in the celbretion procaduras and conformily of (e procedures sith the ISO0EC
17025 inlamalional slandard,

Al ealibrabions have beer cordused in the closed laboalon faclity: anvironment temparstung 22 +- 2 degees Celius and humidity < T

Calbration Eguipmant used (METE crilical for callbration]

Mol Type IIE# N Gal Dale S_I:I'u!ldl..l!d Calinraticn
Fluke Process Calibrator Type 702 EN: E285503 B-Hap-03 Sep-D4
Blami Funclion Signajune
£
Callbratad by: Philipp Storchmnagger Tachrician [f fj F/ T —
V .‘..._. /
Appraved by Fin Bamhalt RIkD Cilrecior 1 u’ ':Q ‘EJJUuM lf i

Giadn lssued: 17.08.2004

Thiss calibration cactificate Is Esued as an imenmediate sohdion unél Ihe sccreditation process (based on ISONEC 17026 International Standard)
far Calbrafion Liboratory of Schmid § Patrar Englnearing AG is complited.

Cariflicate No.: 680-SD0000D03AA-510-040817 Page 1of 3



1. DC Voltage Measurameant

AD - Canverter Rasalutisn nominal

High Range: 1LEB = B.1uV full range=  -100...+300 mV
Low Range: 1LEB = BinV | full range = =1......+3mYy
DASY massuramant parameters: Auto Zero Time: 3 sec; Measuring time: 3 sac

Calibration Factors X Y z
High Range 403.405 403.470 403.344
Livw Range 3.95588 3.93301 3.85823
Conneclor Angle lo ba used | in DASY Syslem 430
High Range Input (pvV) Reading (uV) Error (%)
Chanmel X + Input 200000 1884938 5 0.00
Channel X + Input 20000 200041 0.02
Channel X = Inpui 20000 -19088.8 -0.06
Channel Y + Input 200000 159000.9 0.00
Channel ¥ + Input 20000 128409.3 0.0
Channel ¥ = Input 20000 -19993.6 -0.03
Channal Z + Input 00000 1599896 0,00
Channel Z + Input 20000 200056 0.03
Channal Z = Input 20000 -188495.4 =0.02
Low Range Input (uV) Reading (V) Error (%)
Channel X + Input 2000 1994.96 0.00
Channal X + Input 200 200.00 0.00
Channel X - Input. 200 -200.34 0.7
Channal ¥ # Input 2000 2000.03 0.00
Channel ¥ + Input 200 198.39 -0.31
Channel Y = Input 200 -200.81 0.4
Channel Z + Input 2000 2000.07 0.00
Channel Z + Inpuit 200 19928 -[).36
Channal Z = Input: 200 -201.07 0.53

2. Common mode sensitivity

DASY measurement parameters: Auto Zero Time: 3 sec, Measuring time: 3 sec
Commeon mode Input | High Range Reading l.ow Range Reading
Voltage (mV) (V) {uv)
Channel X 200 1742 16.83
- 200 -17.00 -17.10
Channel ¥ 200 14 BB 14,26
= 200 -15.53 -16.14
Channel Z 200 -8.63 -8.44
= 200 7.1 &1

Cerificata No.: 680-SDOMID03AA-510-040817
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3. Channel separation

DASY measurement parameters: Aulo £

ero Time: 3 sag; Measzuring time: 3 sec

Input Voltage (mV) | Channel X (i) | Channel ¥ [p¥) | Channel  (pV)
Channel X 200 - 245 1.22
Channel ¥ 200 025 4,38
Channel £ 200 -1.29 0.37 -

4. AD-Converter Values with inputs shorted

\Emﬁwmam paramatars; .ﬂ.ulur?_an:u Time: 3 sac; Maazuring tima; 3 sep
High Ranga (LSB) Low Range (LSB)
Channel X 15983 16854
Channel ¥ 16210 16793
Channel £ 16173 18131
5. Input Offset Measurement
DASY measuramant paramatars: Auto Zera Time: 3 sac; Measuring time: 3 sec
(nput 10Mi2 i
Average (WV) | min. Offsel (V) | max. Offset [uv) | ' ';:;]'”"“’

Channel X 0.46 -0.28 1.02 0.27
Channel ¥ -1,06 -1.87 0,38 0.25
Channel Z 0,15 -1.01 0.83 0.36

6. Input Offset Current

MNominal Input cirewilry offset cument on all channels: <25fA

7. Input Resistance

Zoroing (MOhm) Measuring (MOhm)
Channel X 0.2001 201.3
Channel ¥ 0.2001 184LE6
Channel Z 0.2001 200.7

8. Low Battery Alarm Voltage

typlcal values Alarm Lewvel (WVDC)
Supply (+ Vec) +7.9
Supply (- Vec) -7.6

9. Power Consumption
typlcal values Switizhed off (mA] | Stand by (mA) | Transmiting (ma)
Supply (+ Vic) +0.0 #4 +14
Bupply (- Viec) ={).01 - i

Cerificate No. G80-SDON0D0AAA-510-040817
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Calibration Laboratory of

Schmid & Partnar
Engineering AG

Zeughaussirasse 3, 8004 Iurich, Saiizeriand

Glient ALT (Auden)
CALIBRATION CERTIFICATE (1201
Objees(s) D2450V2 - SN:T16

i 5 QA CAL-D5.v2
R Calbration prosadur for dipola valication ks
Caloraicn dalé: ‘August 23, 2004

Condition af (e calibrated llam

In Telerance (according to the spaciiic calibration document)

Calibeation Equipmen ised (METE ciical far calibiatior)

Moded Type 104
Posar meter EPA Ed42 GBIF4a0704
Poranr sensor HP 34814 LIS AF282Tad
Poaer sensai HF G481 MY 4ICE2 3T
RF genemilor R&S SML-03 jLUR=]
Mabvork fralzer HP 87 BAL LS YT IB05RE
Marse
Calibrated by Juden Musder
Approed by

Harla Pakov

This cslibration cartificabe documents the imooabiliy to aliansl standands, which resize the physical unit of massuwemeants {34
The maasurenanis and Be uncsrialilies with canfigance probabity ars given on he folizsing pagas erd ar part of the cerificats,

Al calibralions have been conductad in tha dosed aborstany faciy: erdrenment tempanaiun 22 +- 2 degrees Celsus 85d humidity < FI%,

Cal Dida (Calibiatod by, Gerificate No )
6-Now-03 (METAS, Mo, 252-0254)
B:Now-03 (METAS, Ha, 252.0254)
15-0cl-02 [Agilerd, Na, 20021018)
27-Mar-2002 (RAS, No. 20-B2380)
15-Oei-01 [SPEAG, In housa check Nov-03]

Furelios
Techrecinn

Laboralary Direclor

This cailralivn cerificats & issued ae an inlenmedials watian wil the aczredilstion process (based on IBONEC 17ES internatonal Standcid) far
Calbwaion Libonmory of Schmid & Parine Enginearing &35 & compleled

Scheduled Caliraton
(TR T

P-4

Cizt-04

Ini b check: Mar-0S
Im oLz chelc Ool 55

Elgnnlur:_ .
Vi
&

=l r r l.lr
(e fte

Diabs issued: August 26, Fo04

AR0-KPO301061-4
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DASY
Dipole Validation Kit
Type: D2450V2
Serial: 716

Manufactured:  September 10, 2002
Calibrated:  August 23, 2004



1. Measurement Conditions

The measurements were performed in the quarter size flat phantom filled with head simulating
solution of the following electrical parameters at 2450 MHz:

Relative Dielectricity 383 + %
Conductivity 1.B6 mho/m + 5%

The DASY4 System with a dosimetric E-field probe ESIDV2 (SN:3023, Conversion factor 4,55 at
2450 MHz) wus used for the measurements.

The dipole was mounted on the small tripod so that the dipole feedpoint was positiored below the
center marking of the quarter size flat phartom and the dipole wes oriented parallel to the body axis
(the long side of the phantom). The standard measuring distance was 10mm from dipole center to the
solution surface. Lossless spacer was used during measurernents for accurate distance positioning.

The coarse grid with a grid specing of 1 5mm was aligned with the dipole. The Tx7x7 fine cube was
chosen for cube integration,

The dipole input power {forward power) was 250mW £ 3 %. The resulis are normalized 1o W inpul
POWET.

2, SAR Measurement with DASY4 Svystem

Standard SAR-measurements were performed according to the measurement conditions described in
section 1. The results (see figure supplied) have been normalized (o & dipols inpui power of 1W
(forward power). The resulting averaged SAR-values measured with the dosimetric probe ES3DV2
SM:3025 and applying the pdvanced extrapalation are:

gveraged over 1 em’ (1 g) of tissue: 52.4 mWig + 16.8 % (k=2)'

everaged over 10 cm’ (10 g) of tissue: 138 mWig+ 16.2 % {Ix:i!}’

! validaticn uncertainty



3. Dipole Impedance and Return Loss

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

Elzctrical delay: 1.147 ns  (one direction)

Transmission factor: 0.983 (voltage transmission, one direction)

The dipole was positioned at the flat phantom sections according to section 1 and the distance spacer
was in place during impadance measurements.

Feedpoint impedance at 2450 MHz: Re{Z} = 54.7 0
Im {Z) =270
Return Loss at 2450 MHz «26.1 dB

4, Measurement Conditions

The messuremenis were performed in the quarter size flat phantom filled with body simulating
solution of the following electrical parameters at 2450 MHz:

Relative Dielectricity 517 + %
Conductivity 1.96 mho/m £ 5%

The DASY4 System with a dosimetric E-fizld probe ESIDV2 (SN:3028, Conversion factor 4.22 at
2450 MHz) was used for the measurements,

The dipole was mounted on the small tripod so that the dipole feedpoint was positioned below the
center marking of the quarter size flat phantom and the dipole was oriented parallzl to the body axis (the
long side of the phantom). The standard measuring distance was |0mm from dipole center 1o the
solution surface. Lossless spacer 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 cubeg integration,

The dipole input power [forward power) was 250mW £ 3 %. The results are normalized to 1'W input
POWET.



Standard SAR-measurements were performed according to the measurement conditions described in
section 4. The results (see figure supplied) have been normalized to a dipole input power of |W
{forward power). The resuliing averaged SAR-values measured with the dosimetric probe ES3DV2
SN:3025 and epplying the advanced extrapolation ars:

averaged over | cm’ (1 g) of tissue: 48.8 mWig + 16.8 % (k=2)°

averaged over 10 e’ (10 g) of tissue: 126mWig= 16.2 % (k=2)°

6. Dipole Impedance and Return Loss

The dipole was positionad at the flat phantom sections according to section 4 and the distance spacer
was in place during impedance measurements.

Feedpoint impedance at 2450 MHz: Re|Z}= SDEBn
Im{Z}= 410
Retum Loss at 2450 MH=z -27.7dB
7. 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.

8. _ Design

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line i3
directly connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-

signals.

Small end caps have been added 1o the dipole arms in order to improve matching when loaded
according to the position as explained in Sections land 4. The SAR datz are not affected by this change.
The overall dipole length is still according to the Standard.

9. FPower Test

After long term use with 40W radiated power, only a slight werming of the dipole near the feedpoint
can be measurad,

? validmtien uncertainty



Page 1 of 1
Date/Time: 08/20/04 14:48:4]

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: 2450V 2; Serial: D2450V2 - SNT16

Communicalion Svstem: CW-2450; Frequency: 2450 MHzDuty Cycle: 1:1
Medium: HSL 2450 MHe;

Medium parameters used: £= 2450 MHz; o = 1.86 mho/m; £, = 38.3; p = 1000 k g/m’
Phantom section: Flat Section

Measurement Standard: [XASY4 (High Precision Assessmerit)

DASY4 Configuration:

Probe: ES3DVZ - 8N3025; ConvF(4.55, 4.55, 4.55); Calibrated: 9/29/2003

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 7/22/2004

Phantom: Flat Phantom quarter size; Type: QDOPI0AA; Serial: SN: 1001;

Measurement SW: DASY4, V4.3 Build 16; Postprocessing SW: SEMCAD, V1.8 Build 123

Pin = 250 mW; d = 10 mm/Area Scan (81x81x1): Measurament grid: dx=15mm, dy=15mm
Muaximum value of SAR (interpolated) = 14.9 mW/g

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

Reference Value = 91.1 V/m; Power Drift =0.1 dB

Peak SAR (extrapolated) = 27.6 W/kg

SAR(] g) =13.1 mW/g; SAR(10 g) = 5.95 mW/g

Maximum valuz of SAR (measured) = 14.8 mW/g

dE

<|l.|,ll>

0 dE = 14.8mW/g
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Page 1 of 1
Date/ Time: 08/23/04 11:02:14

Test Labaratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SNT16

Communication System: CW-245(); Frequency: 2450 MHz.Duty Cyele: 1:1
Medium: Muscle 2450 MHz;

Medium parameters used: = 2450 MHz; o = 1.96 mho/m; £ = 51.7; p = 1000 kg/m?

Phantom section: Flat Section
Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

¢ Probe: ES3DVY - SN3025; ConvF(4.22, 4.22, 4.22); Calibrated: 9292003

o Sensor-Surface; 4mm (Mechanical Surface Detection)

» Electronics: DAE4 8Sn601; Calibrated: 7/22/2004

Phantom: Flat Phantom quarter size; Type: QDODOPS0AA; Serial: SN:1001;

o Measurement SW: DASY4, V4.3 Build 17; Postprocessing SW: SEMCAD, V1.8 Build 124

Pin = 250 mW; d = 10 mm/Area Scan (81x81x1): Measurement grid: dx=15mm, dy=15mm
Muximum value of SAR (interpolated) = 14.2 mW/g

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

Reference Value = B5.8 Vim; Power Drift =0.0 dB

Peak SAR (extrapolated) = 24.9 Wikg

SAR(1 g) =12.2 mW/g; SAR(10 g) = 5.64 mW/g

Maximum value of SAR (measured) = 14.1 mW/g

dE
1]

-3

V'

0dB = 14.lmW/g
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