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- PROBE Calibration Certificate

Calibration Laboratory of ey
Schmid & Partner o
Engineering AG i — i
Zeughoussirasss 43, 8064 Zurich, Switzerland "-anﬁlwc"
Accrodited by fle Swiss Feceral Office of Melrology and Accreditston Acereditation Mo.: SCS 108

The Swiss Acoreditation Servica is ona of the signateries 1o tha EA
Mubtilsteral Agresment for the recognition of calibration certificates.

cient  SGS KES (Dymstec) Cenificats Wo: ET3-1782_May06
[CALIBRATION CERTIFICATE
- ET3DV6 - SN: 1782

| Catbration procedun(s) QA CAL-01.v5 and QA CAL-12.v4

Calibration data| May 2, 2006

| Condition o the calbrated e [N Tolerance

This calitration cerificats documants tha tracaability bo national standands, which resibe ihe phvsesl urds of messammants (5}
This maasuramants and tha unoerainties with confidencs probalility ane ghven on the lollowing pages and are past of the cardificale.

All calibraticrs har boen conducied in fhe closed laboralony facilty: arérsamant lemparntune (22 £ 35°C and humidity < T0%

Cabbration Equipment used (MATE crilical for calibration)

Fimny Hiimes 0. Cal Data {Caltwratod by, Cortificatn o} __Siphacien Callration !

Poweer rmstor B4 100 GB41Z03ETS E-Apr-06 [METAS, Ma. 2571-0055T) Apar 0T

Prramt sihines E44124 MY 41485277 BeApr-0f (METAS, Ma, 251-0055T) AprdT

Porwe ssnaor E44728 Md 1 ABEOET E-Apr-8 (METAS, Na. 251-00357) AT

Fielerancn 3 gl ARnruintior SN: 55054 [3c) 11-Aug-05 (METAS, Mo, 251-00480) Ay (W

Ralerance 20 dB Athenuator BN: S8008 (206} A-Ape-08 METAS, No. 251-00888) ApO7

Reolerence 30 9B Atisousion SN: 55126 (300) 11-Aug-08 (METAS, No. 251-D0500) Aug-0i

Rulessnce Probe ES30V2 SN 3013 2-Jun-08 (SPEAG, No. ES3-3013_kand) dar-07

DAEL 8N 654 TFab-0f (SPEAG. No. DAE4-654_FabDdb) Fab-O7 l

Seconcary Standards oW Chack Date {in houne) Sehdulod Chack

FF genarotor HE DELBE LS4 T00 4-AuB0 [SPEAG, in house chedk Mey-05) Ini howuse chedck: Ko7

Mubwork Analyzor HP BTS3E USITIa0A0S -0 -0 (SPEAG, In houss chistl Meonv-08) I houss chack: Nov 06 |
Maeny Function Signatur

Calibrated by Kl Pkvie Technical Managor ;E M‘@_

This cafibration carficals shad not be mproduned axcegl in full withoul wifien approvsl of the laboniony.

Carificale No: ET3-1782_May06 Page 1 of @
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§  Schwelzarischer Kalibriardinnat
Sarvice suissa dlalonnages

€ sanixio svizzers o1 trstura

5 Swiss Calibration Service

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasse 41, 8004 Zurich, Switzeriand

Accrdted by the Swiss Federsl Office of Metrology #nd Accraditation Accrediation Ne: SCS 108
The Swiss Accreditation Service ks one of the signatories to ths EA
Multilateral Agresment for the recognition of calibration cenificatos

Glossary:

TSL tissue simulating liquid

NORMxy,.2 sensitivity in free space

ConF sansitivity in TSL / NORMx,y.z

DCP diode comprassion point

Polarization ¢ o rotation around probe axis

Polarization 5 #% rotation around an axis that is in the plane normal lo probe axis (at

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

Calibration is Performed According to the Following Standards:

a) |EEE 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) CEMELEC 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:
= NORMz v,z Assessed for E-field polarization 8 = 0 (f = 900 MHz in TEM-cell; f > 18600 MHz:
R22 waveguide), NORMx,y,z are only intermediate values, i.e., the uncertainties of
MORMzx, v,z doas not effect the E’-fiald uncaertainty inside TSL (see below ConvF).

« NORM(Ox.y.z = NORMx.y .z * frequency_response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions later than 4.2, The uncerainty of
the frequency response |s included in the stated uncertainty of ConvF.

« DCPx.y.z: DCP are numerical linearization parameters assessed based on the dala of
power swaep (no uncerlainty 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 analytical field
distributions based on power measurements for f > BOD MHz. The same setups are used for
assassmant of the parameters applied for boundary compensation (alpha, depth) of which
typical uncerainty values are given. Thase parameters are used in DASY4 software 1o
improve probe accuracy close to the boundary. The sensitivity in TSL corresponds to
NORMzx,y.z * ConvF whereby the uncartainty corresponds to that given for CanvF. A
frequency dependent ConvF is used in DASY version 4.4 and higher which allows
extending the validity from £ 50 MHz to + 100 MHz,

» Sphercal isotropy (30 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 folerance required.

Cariificate Mo: ET3-1782_May06 Page 2ol 0



Report File No. : STROS-07-002

Date of Issue : 2007-01-10
Page : 66/90
ET3DVE SN:1782 May 2, 2006

Probe ET3DV6

SN:1782

Manufactured: April 15, 2003
Last calibrated: April 28, 2004
Recalibrated: May 2, 2006

Calibrated for DASY Systems

(Mote: non-compatible with DASY2 systeml)

Cerfificate No: ET3-1782_MayD6 Page 3ol D
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DASY - Parameters of Probe: ET3DV6 SN:1782

Sensitivity in Free Space” Diode Compression”
MormX 1.89 +10.1% pNVIm)? DCP X 94 mv
NormY 167 £10%  pVIVIm)® DCP Y o4 mV
Mormz 1.88 £ 10.1% pVIVIm)® DCP Z a4 mv

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Please see Page B,

Boundary Effect

TSL 900 MHz  Typical SAR gradiant: 5 % per mm
Sensor Center io Phantom Surface Distanca 37T mm 4T mm
SAR,, [%] Without Correction Algorithm T8 4.1
SARL, [%] With Correctlon Algorithm 0.1 0.2

TSL 1810 MHz Typlcal SAR gradient: 10 % par mm
Sensor Center to Phanlom Surface Distance AT mm 4.7 mm
SAR, [%] Without Cosmaction Algorithm 6.8 ar
SAR . [¥] With Correction Algorithm 0.2 0.3

Sensor Offset

Probe Tip Io Sansor Cenlar 2.T 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 approximataly 95%.

* The uncestainties of MormX. Y 2 do nol affect the E'-fiekd uncedainty inalde TSL (ses Page 8)
* Mumancal insaneatan porsmahar anosrainty not reguined.

Canificals No: ET3-1782_MaydE Page 4 of §
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

o9
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—a— TEM —a—RZ2

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

Canificate Ma: ET3-1782_May06 Page Sof 8
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Receiving Pattern (¢), 9 = 0°

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

Cadificate Mo: ET3-1782_May08 Page & of 8
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Dynamic Range f(SARqa4)
(Waveguide R22, f = 1800 MHz)

1.E+7

1.E+8

1.E+5

1.E+4
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Inpud Signal [iv]

1.E+2
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0,0001 0.001 0.0 0.1 1 k(] 100
SAR [mWiem']

—g—nol compansaled == compansated

. -.4...:.. I PR PSS

0,001 0.01 0.1 1 10 100
SAR [mW/iem®]

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

Ceriificate MNo: ET3-1782_May06 Page 7ol 9
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Conversion Factor Assessment

=900 MHz, WGLS RS (head)
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May 2, 2006

f=1810 MHz, WGLS R22 (haad)

30.0

—@— Analytical = RARASUTEMANS

f[MHz) Validity (MHz]* TSL__Pormittivity Conductivity Alpha Depth  ConvF Uncedtainty

450 £ 50/ + 100 Hoad 43.525% 087 5% 0.26 2.894 6.75 +13.3% (k=2)
800 + 850/ + 100 Head 41.5%5% 0.97 + 5% 0.57 1.78 B.34 % 11.0% (k=2)
1810 & 50/ =100 Head 40.0 & 5% 1,40 & 5% 0.48 2.81 518 £ 11.0% (k=2)
2000 250 /2100 Head 400 = 5% 1.40 £ 5% 0.50 277 4,72 = 11.0% (k=2)
2450 + 50/ + 100 Head 39.22 5% 1.80 £ 5% 0.62 2.06 447 £ 11.8% (k=2)
450 + 50/ + 100 Body S56.725% 0.94 5% 025 442 B8.98 *13.3% (k=2)
Q00 + 50/ = 100 Body 55.015% 1.05 £ 5% 0.45 2.14 6.05 £ 11.0% (k=2)
1810 & 50/ + 100 Body 5331 5% 1.52 £ 5% 0.58 2.58 4.73 = 11.0% (k=2)
2450 & 50/ 2 100 Body 52.7 5% 1.95 + 5% .57 2.26 415 +11.8% (k=2)

© Tha validity of 2 100 MHz only spplles for DASY vd.4 and higher (ses Pags I} The uncertainty is the RES

of the ConvF uncertainty Bt calibration freg

Cariificate Mo ET3-1TE2_MayDdi
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ET3DVE SN:1782

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

Enror [dB]

B0 000000 B-0.60-0060 0060040 B-040-0230 B-020-0.00
0000020 HEO20-040 O040-060 BEO0EMKOEN EO.ER.00

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

Cediificate No: ET3-1T82_May0s Page 0of 9
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-DAE Calibration Certificate

Calibration Laboratory of # LRy i g Schwslzsrischor Kalibriordionsi
Schmid & Partner s G Servics sulsse d'dtalonnage
Enginearing AG 3 Servizio svizzero di taratura
Zaughaussirasss 43, B00A Zurich, Switzariand ¢bﬁf‘ S Swiss Calibration Servies
Accredited by the Swiss Federal Office of Metrology and Accraditation Accreditation Mo.: SCS 108

Tha Swiss Accreditation Service |s one of the signalodies (o the EA
Multilateral Agroerment for the meognition of ealibration certificates

Clisni 5G5S KES (Dymstec) Cartificats Mo: DAE3-567_Sep06
CALIBRATION CERTIFICATE

Objsct DAE3 - SD 000 DO3 AA - SN: 567

Calibration procedurals) QA CAL-DBV12
Calibration procedura for the data acquisition electronics (DAE)

Catitrition ole; September 22, 2006

Condgition of ine calibrated itern. [N Tolerance

This calibration certificeln documents the traceatility bo national standards, which raakre the phyasesl units of measursmants (S1)
The messurements and ha uncortainties with confidence probability ace given on the follcwing piges and s part of 1he conificale
ANl calibrations hve been conducted in the closed Isbombory fecility; emdronmant termparmture (22 = 3)°C and humidity < T0%

Calibration Eguipment usad (MATE crlical Tor calibration)

Premary Standards oW Cail Date (Calitvatod by, Cortificate Mo ) Schedules Calibration

Fluks Pmosss Calibrator Type TO2 | SN: G205B03 T-0ct-08 (Sankral, Mo E-050073) Oe1-06

Sacondary Standarms o Chsck Crata [in housal Schedulsd Check

Calibrsior Box 1.1 SE UNS 008 AR 1002  18-Jun-08 (SPEAG, in house chack) In house chack Jun-O7
Mams Fumchion

Calibrated by: Stulng Gannott Technecion 4T .
fllkfe
Approved by: Fin Bowmibett RAD Direcior 5 y;:-/"i:" /4”'9;

Insued: September 22, 20086

This calibration cenificals shadl nol be reprocuced except in full wihou! wiitten appooval of the laboratory.

Cerificala No: DAE3-567_SepDE Page 1of 5
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 1004 Zurieh, Swimeriand

§ Schwelzerischer Kalibrierdienst
Service sulsse ddlalonnags
Servizio avizzero di laralura

S  Swiss Colibration Sarvice

Accradited by Ihe Swiss Federal Office of Metrology nd Accrecilation Accraditation No.: SCS 108
Thee Bwiss Accroditation Service |s one of the signatories to the EA
Multilsteral Agresmant for the recognitien of calibration certificalos

Glossary

DAE data acquisition electranics

Connector angle  information used in DASY system to align probe sensor X to the robol
coordinate system,

Methods Applied and Interpretation of Parameters
» DC Voltage Measurement: Calibration Faclor 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 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 measurament.

= Channel separation: Influence of a voltage on the neighbor channels not subject to an input
voltage.

= AD Converfer Values with inputs shorted: Values an the internal AD converter
cormesponding to zero input voltage

s Input Offset Measurement: Output voltage and statistical results over a large number of
Zero voltage measureaments.

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

s 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.

Cedificate No: DAEI-5687_Sapli Page 2ol 5
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Calibration Laboratory of N g  Schwelzerischer Kalibrierdlenst
Schmid & Pariner St o Service suisse détalonnage
Enginearing AG e Servizio svizzero di taraturs
Zoughausstrassa 43, 8004 Zurich, Switzerland ?“«-:ﬁv* S  gwiss Calibration Sarvice
Accradited by ihe Swins Fedaral Offico of Matrology and Accreditstion Accreditation No.: SCS 108

The Swiss Accroditation Sarvice s ona of the signatories o the EA
Multiisteral Agreamant for the recognition of calibraticn cortificales

Glossary

DAE data acquisition electronics

Connector angle  information used in DASY system to align probe sensor X 1o the robot
coordinate system,

Methods Applied and Interpretation of Parameters
= 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 vollmeter in the respeclive range.

= Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a tool inserted. Uncerainty is not required.

= Tha following parameters contain technical information as a result from the performance
test and require no uncertainty.

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

»  Common mode sensithvity: 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 shorfed: Values on the internal AD converter
corresponding to zero input voltage

+ Input Offset Measurement: Qulput voltage and statistical resulls over a large number of
zero voltage measurameants.

= [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 Vollage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

= Power consumption: Typical value for information. Supply currents in various operating
madas.

Cartificale No: DAE3-567_SepD8 Page 2 ol &



DC Voltage Measurement
AT - Converter Resalution nominal

High Range:
Low Range:

iLsg =
iLse =

BV,
61nV
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full range =  -100...+300 my

full range = -1....... +3my

DASY measuremant parametors: Auto Zoro Time: 3 sec; Measuring time: 3 sec

Calibration Factors

X

Y

Z

High Range

404,730 = 0.1% (k=2)

404 483 + 0.1% (k=2)

404 540 + 0.1% (k=2)

Low Ranga

384024 + 0,7% (k=3)

3.95155 + 0.7% (k=2)

304145 + 0.7% (k=2)

Connector Angle

Connector Angle o be used in DASY system

g5rt1"

Centificats No: DAES-S6T_Sop06

Page 3 of 5
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Appendix
1. DC Voltage Linearity
High Range Input (uV} Reading (uV) Errar (%)
Channeol X + Input 200000 1980909.3 0.00
Channael X + Input 20000 20004.58 0.02
Channel X = Input 20000 -20000.83 0.00
Channal ¥ + Input 200000 200000.1 0.00
Channal ¥ + Input 20000 20003.03 0.0z
Channel ¥ = Input 20000 -10950 80 0.00
Channel Z + Input 200000 200000.0 0.00
Channel Z + Input 20000 2000112 0.01
Channel Z = Input 20000 -20000.55 0.00
Low Range Irput (pV) Raading (uV) Error (%)
Channel X + Input 2000 1809.9 0.00
Channel X + Input 200 10020 -0,35
Channal X = Input 200 -200,60 0.30
Channal Y + Input 2000 1000.9 0.00
Channal Y + Inpurt 200 190.26 -0.ar
Channal Y = lnput 200 -201.02 0.51
Channel Z + Input 2000 1990.9 0.00
Channel Z + Input 200 199.42 -0.20
Channel Z = Input 200 -201.14 0.57
2. Common mode sansitivity
DASY measurement paramaters: Auto Zero Time: 3 sec: Measuring time: 3 sec
Commen moda High Range Low Range
Input Voltage (m\) Average Reading (uV) Average Reading (pV)
Channal X 200 431 2.86
. 200 2,40 -2.80
Channal ¥ 200 232 1.83
- 200 <3.29 -3.48
Channel Z 200 647 5.00
- 200 -T.71 =818
3. Channel separation
DASY measuremaent paramoters: Auto Zoro Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel ¥ (uV) Channel Z (V)
Channel X 200 - 290 0.11
Channel ¥ 200 1.27 - 3.38
Channel Z 200 -2.28 0.51 -

Caortificate No: DAE3-567_Sep0s

Page 4 of 5




4. AD-Converter Values with inputs shorted

DASY measuromont parameters: Auto Ze

Report File No. :
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sro Time: 3 sec, Measuring lime: 3 sec

STROS-07-002
2007-01-10

78 /90

High Range (LSB) Low Range (LSB)
Channel X 16355 16182
Channel Y 16140 16502
Channel Z 15903 14675

5. Input Offset Measurement

DASY maeasurement paramatans: Auto Zero Time: 3 sec, Measuring time: 3 sec
Imput 10M0

Average (uV) | min. Offset (uV) | maz. Offset vy | =™ mm
Channel X -0.31 -1.40 0.62 0.39
Channal ¥ =1.04 =181 .18 0.30
Channal =1.00 1,96 -0.20 0.35

6. Input Offset Current
Mominal Input circuitry offset currant on all channela: <25(A
7. Input Resistance
Zeroing (MOhm) Maasuring (MOhmj)
Channel X 02000 201.5
Channal ¥ D.2001 200.7
Channel Z 0.2000 207.4
8. Low Battery Alarm Voltage (verfied during pre fest)
Typlcal values Alarm Lewal (VDC)
Supply (+ Vo) +7.8
Supply (- Voc) -T.6

9. Power Consumption (verifisd during pre test)

Typical values Switched off (mA) | Stand by (mA) Transmitting (ma)
Supply (+ Veoe) 0.0 +B +14
Supply (- Vee) -0.01 -8 -]

Conificats Mo: DAEJ-567_SepDé

Paga 5ol 5
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- 835 MHz Dipole Calibration Certificate

Calibration Laboratory of _;s“-':;aj}*’z& § Schwelzsrischer Kalibrierdianst
Schmid & Partner % c Servics sulsse d'étalonnage
Engineering AG T Sarvizio svizzore di taratura
Zoughaussirasss 43, BO04 Zurich, Switzerland R S Swiss Callbration Servics
Ak
Accredited by the Swiss Fedenal Offics of Metrolegy and Accreditation Accreditation No.: SCS5 108

The Swiss Accreditation Service ks one of the signatories to the EA
Multilateral Agreament for the recognition of callbration cartificates

client  SGS KES (Dymstec) Certificate No: DB35V2-490_Aug06
CALIBRATION CERTIFICATE |
Object DB835V2 - SN: 480

Calibration proceduras) A CAL-05.v6

Calibralion cate: August 14, 2006

Congition of the calibrated tem [0 Tolerance

This calibration certificate documents the traceability fo national siandasds, which raalize tha physical units of measuremants (51}
Thie measurements and the uncertainties with confidance probability are given on the following pages and are part of the cersificale,

All calibrations have been conducted in the dosed laboratory lacility. emdronment temperaturs (22 & 3)°C and hamidity < T0%.

Cadibration Equipment usoed [METE critical for calibration)

Primary Standards o#® Cal Date (Calibrated by, Cerificals No.) Scheduled Callbration

Powaf mater EPM-4424 GRIT4B0TOY 04-Dct-05 (METAS, Mo. 251-D0516) Dca-08

Power sansor HP 84814 US3T282783 04-Oct-05 (METAS, Mo, 251-00518) Oc-D8

Reference 20 dB Allenuator SM: 5088 (20g) 10-Aug-08 (METAS, Mo 217-D0551) Aug-0T

Reference 10 dB Attenuator | SM: 50472 {10r) 10-Aug-06 (METAS, Ng 217-00561) fag-OT

Rufarence Probe ET30VE | 8M 1507 28:0ct-05 (SPEAG. No. ET3-1507_Oct05) Oct-08

DAE4 | snB01 15-Dec-05 {SPEAG. No. DAEA-601_DesS)  Dec06

Secandary Standards T Check Date (in house) Scheduled Check

Power sensor HP BL81A MY&1082317 18-0c1-02 (SPEAG, in house chigk Oct-05) In house check: Oct-07

RF ganaerator Agilent E44218 MY 41000875 11-May-05 (SPEAG, in housa check Nov-05) In house check: Now-0T

MNotwork Analyzer HP BT53E | US3ITI005ES 54208 18-0ci-01 (SPEAS, in housa ahesk Nev.08) In hause chsck! Nov-DE
Mame Function Signature

Calitrated by: Cinudio Leubier Laboratory Technicinn ﬁ !;

5,

lssued: August 17, 2006 l

1'thmﬁmmwmtuthmummﬁmlwnrmmm

Certificate No: DEISV2-490_Auglb Page 1ol 6
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Calibration Laboratory of §  Schweizsrischer Kalibrierdienst
Schmid & Partner ¢ Service sulsse ditaionnage
Engineering AG s Sarvizko svizzarc i taralurs
Taughaussirasse 43, B004 Zurich, Switeriand Swins Calibration Service
Accredited By e Swiss Federal Office of Metralagy ad Accredinbon Accraditation No.: SCS 108

The Swiss Accreditation Service is one of the signateries to the EA
Multilateral Agreamant for the recognition of calibration certificaies

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y.z
MIA not applicable or not measured

Calibration is Performed According to the Following Standards:

a)

b)

c)

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 1o electromagnetic fields from mobile phones (300 MHz - 3 GHz),
July 2001

Fﬁmr 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 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 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 fiat phantom section, with the arms oriented
parallel to the body axis.

Feed Paoinl impedance and Relurn Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance staled is transformed from the
measurement at the SMA connector to the feed point. The Retum Loss ensures low
reflected power. No uncerainty required.

Electrical Delay: One-way delay betwesn the SMA connector and the antenna feed paint. No
uncertainty required.

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

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

SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR resuit,
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Measurement Conditions
DASY system configuration, as far as not ghven on pags 1.
DASY Version DASY4 Va7
Extrapolation Advanced Extrapolation
Phantom Meodutar Flal Phaniom V4.8
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 835 MHz + 1 MHz
Head TSL parameters
The foliowing parameters and caculations were apphed.
Temperature Parmittivity Conductivity
Nominal Head TSL paramaters 20°C 415 0.80 mhafm
Measured Hoad TSL parametars (220202)°C 424+6% 0.90 mhoim £ 6 %
Head TSL tamperature during test (21.5£02)°C —_ —_—
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL conditian
SAR maasured 250 mW input power 238mWig
SAR normalized normalized o 1W 44 mWig
SAR for nominal Head TSL parametars ' normalizad o W 955 mW /g £17.0 % (k=2)
SAR averaged over 10 cm® (10 g} of Head TSL conditon
SAR maasured 250 mW inpit power 1.85mWig
SAR nommalired normalzed o 1% B20mWig
SAR for nominal Head TSL paramaters | normalized to W 6.26 mW | g £ 16.5 % (k=2)

! Corection 1o nominal TSL parsmelers according to d), chapter “SAR Sansitivities®
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Appendix
Antenna Paramaters with Head TSL
Impedance, fransformed to feed point 48B0-5T 0
Retem Loss =245 dB
General Antenna Parameters and Design
| Electrical Delay (one direction) | 1381 ns

Adter long term use with 100W radisted power, only a slight warming of the dipole near Lhe fsedpoint con be measured.

The dipole is made of standard seminigid coaxial cable. The center conductor of the feeding ne is dinectly connected fo the
second arm of the dipole. The antenna is therefane shor-circulled for DC-signals.
Mo axcessive forcs must be applied to the dipole arms, because they might band or the soldered connections near the

feedpoint may be damaged.

Additional EUT Data
Manufactured by SPEAG
Manufactured on May 19, 2003
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DASY4 Validation Report for Head TSL
Date/Time: 14.08.2006 14:12:10

Test Laboratory: SPEAG, Zunch, Switzerland
DUT: Dipole 835 MHz; Tyvpe: DEISV2; Serial: DR3SVI - SN: 490

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

Medium: HSL90,

Medium parameters used: = 835 MHz; o = 0.9 mho/m; €, = 42.2; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY 4 (High Precision Assessment)

DASY4 Configuration:
*  Probe: ET3DVG - SN1507 (HF ) ConvFi6.09, 6,09, 6.00); Calibrated: 28. 10,2005
= Sensor-Surface: 4mm (Mechanical Surfsce Detection)
#  Electronics: DAE4 Sn601; Calibrated: 15.12.2005
»  Phantom: Flas Fhaniom 4.9L; Type: QDOOOP49AA; ;

o Measurement SW: DASYS, V4.7 Build 44; Postprocessing SW: SEMCAD, V1R Build 171

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

Reference Value = 56,4 V/m; Power Drifi = -0.214 dB

Peak SAR (extrapolated) = 3.50 Wikg

SAR(1 g) = 2.36 mW/g; SAR(10 g) = 1.55 mW/g

Maximum value of SAR {measured) = 2.54 mW/g

a8
n.oon

210

048 = 2.5amW/'g
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Impedance Measurement Plot for Head TSL
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- 1900 MHz Dipole Calibration Certificate

-.1"":1:'}“ B

Calibration Laboratory of A

Schmid & Partner %
Engineering AG S
mﬁ-m--ﬁ:. BO04 Zurich, Switzeriand R

ol

Accredited by the Swiss Federal Office of Metrology and Accraditation
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreemant for the recognition of calibration certificales

S —
CALIBRATION CERTIFICATE

Accroditation No.: SCS 108

Object D1900V2 - SM: 5d033
Calibration procsdure)s) I: M‘ﬁ

Calibration fu _‘-i.'l' fipole validation kits
Calibration date: August 16, 2006

| Condition of the calibeated item N Tolarance

This caliration cerificate documeants the racaability 1o nabional standards, which realize the physeal units of measwemants (51)
The measuremants and the unceraintes with confidence probability are given on the following pages and are par of the certficale

All calibrations have been candected in the dosed labomtory fackty: amvironment temparature (22 + 3)°C and humidity < 70%.

Calibration Eguipmont used (MATE critical for calibration)

This calibration certificate shall not be reproduced except in full without writhen approval of ihe laboratory.

Primary Standands ID# Cal Date (Calibrated by, Certificate Ho.) Scheduled Calibration

Powar mater EPN-442, GBITABOTO4 04-0e2-05 (METAS, Mo, 251-00516) Det-06

Power sensor HP BABTA LIS373IITAS 04-0ct-05 (METAS, No. 251-00516) Ot-08

Reference 20 dB Attenusior SN: 5086 (20g) 10-Aug-06 (METAS, No 217-00581) Aug-07

Reference 10 dB Attenuator SN: 5047.2 (10} 10-Aug-08 (METAS, No 217-00581) Aug07

Faimranca Probe ET30VE BN 1507 28-0ct-05 (SPEAG, Mo, ET3-1507_Oci0s) Oct-06

DAE4 SN: 601 15-Dec-08 (SPEAG, Mo, DAE4-601_DacOf)  Dec08

Secondary Standarda IDw Chock Date (in howsa) Scheduled Check

Power sensor HP BAB1A MY4108231T 18-0ci-02 (SPEAG, in house check Oxt-05) In house check! Dcl-07

RF ganeraior Agilent E44218 MY41000675 11-May-05 (SPEAG, in house check Nov05) In housa chack: Now-07

Metwork Analyzer HP BT53E US3IT3IN058S 54206 18-0¢ci-01 (SPEAG, in house check Nov-05) In house chack: Now-D6
Nama Function Signature

Issued: August 17, 2006
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Calibration Laboratory of ,.{"-'.:_“‘_L'.'__{':','“-__ Schweissrischer Kalibrierdens
Schmid & Partner ﬁé Service suissa détalonnags
Engineering AG g Sarvizio svizzero di taratra
Zoughaussirasss 43, 0004 Zurich, Switzariand -x_{ﬁy‘f atin ol railon Bervizss
Seccredited by e Swiss Fadaral Office of Metrology and Accraditation Accroditation No: SCS 108

The Swiss Accreditation Ssrvice s one of tha signatorios to the EA
MuREatarsl Agresmant for the recognition of ealibration cartificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y.z
NIA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE 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 Techniques®, Decamber 2003

b) 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

) 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 Moblle 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:
s 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 Paramelers with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the fiat phantom section, with the arms oniented
parallel to the body axis.

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

» Electrical Delay: One-way delay batween the SMA connector and the antenna feed point. No
uncerainty required.

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

s  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.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V4T
Extrapolatien Advanced Extrapolation
Phantom Modular Fiat Phantom V5.0
Distance Dipole Canter - TSL 10 mm with Spacar
Zoom Scan Resolution dx, dy, dz =5mm
Fraquency 1800 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Mominal Head TSL paramaeters 20°C 40.0 1.40 mhaim
Measured Head TSL parameters (220£02)°C 405£6% 142 mhoim 2 6%
Head TSL temperature during test (21.4202)°C — -—
SAR result with Head TSL
SAR averaged over 1 e’ (1 g) of Head TSL condition
SAR maasursad 250 mW inpul power 968 mW /g
SAR nomalized nommalized o 1W IBEmMWIg
S8R for nominal Head TSL parametess ' nommadized 1o W 366 mW /g £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL Candition
SAR measured 250 mW input power S13mWig
SAR normalized normalized to 1W 205mWig
SAR for nominal Head TSL paramatars ' normalized to 1W 20,6 mW [ g £ 16.5 % (k=2)

' Comection to nominal TSL parameters according 1o d), chapter *SAR Sansitivities™
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Appendix
Antenna Parameters with Head TSL
Impedance, iransiarmed to leed paint 5330+47TH0
Reatum Loss -256.1dB
General Antenna Parameters and Design
| Electrical Delay (one direction) 1,205 s

Aler lang term use with 100W radiated power, only & slight warming of the dipole nesr the feedpoint can be measured.

Tha dipole is made of standard semirgid coaxial cabls, The center conductor of the fseding line is directly connacted 1o the
sacond arm of the dipole. The antenna is thenefore shori-circuited for DC-signals,

Mo excessive force must be applied to the dipole arms, becauss thay might bend or the soidered connactions near the
feedpoint may be damaged

Additional EUT Data

Manufactured by SPEAG
Manutactured on March 17, 2003
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DASY4 Validation Report for Head TSL
Date/Time: 16.08.2006 §5:35:19

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d033

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

Medium: HSL U10 BB;

Medium parameters used: f= 1900 MHx, o = 1.42 mho/m; g = 40.5; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
*  Probe: ET3IDVG - SN1507T (HF) ConvF(4.74, 4.74, 4.74); Calibrated; 28,10, 2005
= Semsor-Surface: 4mm (Mechanical Surfsce Detection)
*  Electronics: DWE4 Sni(i]; Calibrated: 15.12.2005
*  Phantom: Flas Phantom 3.0 (front); Type: QDOOOPS0AA: ©

= Messurement SWi DASYS, V4.7 Build 44; Peaprocessing SW: SEMCAD, V1.8 Build 171

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

Reference Value = 92.7 Vim; Power Drifl = 0,035 dB

Peak SAR (extrapolated) = 16.3 Wikg

SAR(1 g) = 9.66 mW/g; SAR(10 g) = 5.13 mWig

Maximum value of SAR (measured) = 10.6 mW/g

dB
o.oon

-6.96

-10.4

-1T.4

0 B = 10.6mW/g
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Impedance Measurement Plot for Head TSL
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