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Glassary:

TSL tizsue simulating liquid

ConvF sansitivity in TSL / NORM xy 2
MN/A not applicable or nol 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: Measurament Techniques’, Dacember 2003

by CENELEC EN 50361, “Basic standard for the measuremeant of Specific Absorption Rate

c}

related to human exposure to alectromagneatic fields from mobila phanas (300 MHz - 3 GHz),
July 2001

Federal Communications Commission Office of Engineering & Technology (FCC DET),
"Evalualing Compliance with FCC Guidelines for Human Exposure lo Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure o Radicfreguency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4 System Handbook

Methods Applied and Interpretation of Parameters:

Measurament Conditions: Further detalls are availabla from tha Validation Report at the and
of the cartificate. All figures stated in the certificate are valid at the frequancy indicated.

Anterna Parameters with TSL: The dipole s mounted with the spacer o position its feed
point exactly below the center marking of the flat phamom section, with the arms orientad
parallel to the body axis.

Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positionad undear the llquid filled phantom. The impedance stated is transformed from the
measurament at the SMA connector 1o the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

Elecirical Delay: One-way delay between the SMA connector and the antenna feed point. No
uricertainty required.

SAR measured. SAR measured al the stated antenna inpul power.

SAR normalized: SAR as measured, normalized to an input power of 1 W al the antenna
connaclar,

SAR for noeninal TSL parameters: The measured TSL parameters are used o calculate the
nominal SAR resuit.
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Measurement Conditions

DABY system confiquration, as far as nal given on poge 1
DASY Version DASYA Vi B
Extrapolation Advanced Extrapolation
Phantom Maodular Flal Phantomn W49
Distanca Dipola Cantar - TSL 15mm with Spacer
Area Scan resolution dx, dy = 15 mm
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency OO0 MHZz £ 1 MHz
Head TSL parameters
The following parametars and calculations wene applisd.
| Temperature | Permittivity Conduetivity
Nominal Head TSL parameters 220°'C 41.5 0,87 mholm
Measured Head TSL parameters (220 =021 422 £6 % | 096 mhoim £ 6 %
Head TSL temperature during test (220=02)"C —_— I T
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL conditicn
SAR measured 250 MV |.n.pL;I i:-:.wer ZEGMW /g
SAR nomalized normaized to 1W 106mW!ig

EAR for nomingl Heed TEL parameters '

normedized o 1

108 mW [ g £ 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head T5L condition |
SAR measuned 250 mWW inpul power 1TTImWig
SAR normalized normalized o 1W B.&d4 mW /g

EAR for nominal Head TEL parameters '

normalized o 1W

B.94 mW /g2 18.5% (k=3)

! Corection 1o nominal TSL paramaters according to d),

chapter "SAR Sansitivites”
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Body TSL parameters
The lollowing paramaiers and calculatians wene agplied.
I Temperature Permittivity Conductivity
Mominal Bedy TSL paramotors 220°C 55.0 1.05 mhoi/m
Measured Body TSL parameters (22.0:02)°C GaT 6% 1.07 mhaim £ 6 %
Body TSL temperature during test [224202)C - —
SAR result with Body TSL
SAR averaged over 1 em’ (1 g) of Body T5L condition
EAR mazsurad 25D mW Inpul power 2T4amWip
SAR nomalizad nomalized o 1W MomWig

SAR for nominal Body TSL parameters ®

nomalzed 1o 1W

10.8 MW/ g £ 17.0 % (k=2)

SAR averaged over 10 em® (10 g) of Body TSL conditian
AR maamurad 25D MW Input powes 177 mWin
SAR normalizad nomealkzed 1o 1W 708 mW /g

SAR for nominal Body TSL paramaters

nomelized 1o 1W

.06 MW/ g L 16.5 % [k=2)

* Correction to nominal TSL parameters according la d), chapter “SAR Sonshivitias’

Cortificate No: DSV 100 ui0s Page 2o'8
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Appendix
Antanna Parameters with Head TSL

Impedance, transformed o feed point 407 (-89

Relum Loss -21.6dB )
Antenna Farameters with Body TSL

Impedanca, transformed to fead point A4.501-2.7 02

Felurm Loss -14.48 4B
General Antenna Parameters and Design

Elactrizal Dalay (one directian) 1.415 s

After long larm use with 100V radiated power. only a slight warming of the dipole near the feedpoint can be messured.

The dipale = made of standard samidgid coaxial cabla. The canlar conducior ol the faeding line is direclly connected 1o the

second a'm of the cipole. The anterna |s therelore shori-circuitec for DC-signals.

Mo excessive force musl be spphed o he dipole arms, because thay mighl bend or the soldered connections near the

feedpoint may be domaged.

Additional EUT Data

Manufactured by

EPEAG

Manufactured cn

Jur 13, 2003

Coartificate Mo: DOOOVZ-100_Julls
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DASY4 Validation Report for Head TSL

Date/ Time: 19.07.2005

Test Loboratory: SPEAG, Zunch, Switzerland

DUT: Dipole 900 MHz; Type: DOMYL; Serial: D00V - SN:190

Communication Svstem: CW-200; Freguency: S00 MLz Duty Cyele: 1:1

Medivm: HSL 900 MHz;

Medium parameters used: £ = 900 MHz; o = 0.96 mho/m; &, =~ 42.2; p = 1000 kg'm’
Phantom section: Flat Section

Messurement Standurd: DASY S (High Precision Assessment)

DASY4 Configuration:

-

Pin =

Probe: ET3DVE - SN 1507 ConvE(5.95, 5.93, 5.93); Cahbrated: 26.10.2004
Sensor-Surface: dmm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 07.01,2003

Phantom: Flat Phantom 4.9L; Type: QDINDOP49AA, |

Measurement SW: DASY4, V4.6 Build 5: Postprocessing SW: SEMCAD, V1.8 Build 131

250 mW; d = 15 mm/Area Sean (ﬂl]ﬂll]]: Measurement gnr!: dx=15mm, :1}-=15mm

Maximum value of SAR (interpolated) = 2.87 mW/g

15:47:04

Pin = 250 mW; d = |15 mm/Zoom Scan 2 (TxTxT)/Cube 0): Mensurement grd: dx=3mm, dy=5mm,
dz—5mm

Reference Value = 57.0 Vim; Power Drift = 0.01 dB
Peuk SAR (extrupolated) — 3193 Wik

SAR(! )~ 2.66 mW/g; SAR(10 ) ~ 1.71 mWig
Manimum value of SAR (measured) = 290 mWig

dH
0.00

5.0

=10.0

-15.0

-25.0

0dB = 290mWig

Cariicala No: DE00V2-190_JulDs PazaGol B
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Impedance Measurement Plot for Head TSL
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DASY4 Validation Report for Body TSL
Date/Timne: 13.07.2005 11:05:47

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipele 900 MHz; Type: D90V2: Serial: DY0OV2 - SN:190

Communication System: CW-900, Frequency: 900 MHz, Duty Cycle: 1:1

Medium: MST 90 MHz;

Medium paramcters used: [= 900 Mz o= 1.07 mhoim; ¢, = 54.7; p= 1000 kgrm?
Phantom seetion: Flat Section

Measurement Standard: DDASYS (High Precision Assessment)

DASY 4 Conliguralion:
o Probe: ETADVE - SN1507, ConvF{5.77, 5.77. 5.77); Calibrated: 26.10.2004
«  Sensor-Surface: dmm (Mechanical Surface Detection)
= [Electronics: DAEF4 Sno01; Calibrated: 07,01, 2005
o Phantom: Flat Phantom 4.9L; Type: QDODOPASAA;
& Meosurement SW: DASY S, V4.6 Build 3; Mostprocessing SW: SEMCAD, V1.8 Duild 149

Pin =250 mW; d =15 mm 2/Area Scan (81x81x1): Messurement prid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 2 98 mW/n

Pin = 250 mW; d =15 mm 2/Zoom Scan (Tx7x7)/Cube 0: Meusurernen! pmid: dx=5Smm, dy=5mm,

dr=5mm

Reference Value = 54.9 Vim; Power Drift = (0L012 dB

Peak SAR (extrapalated) - 3.91 Wiy

SAR(] g = 2.74 mW/pg; SAR(10 p) = 1.77 mW/ig

Maximum value ol SAR (measured) = 2.97 mWig
dB
0.00

-6.00

-12.0

-T1R.0

=24.0

-30.0

0dB = 2.9TmW/g

Cariificate Mo D900VE-180_Julds Page & ol 8
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Impedance Measuremenl Plot for Body TSL
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrases 43, BI04 Zurch, Switzerland

Schwelzerischer Halibrierdianst
Service sulssa d'étalonnage
Barvitio yvicrers di tormturn
Swiss Calloratlon Service

hassedised By the Swine Fatersl Offias of Metralagy and Ascredizaten Aceraditation Ne.: SC5 108

The Swias Azereditation Servics (8 ona of the algnatocias to the EA
Mubtilateral Agresmani for the recegnition of calioration certificates

cient  Sporton (Auden) Cenficats No: D1800V2_2d076_Jul05
CALIBRATION CERTIFICATE i
Diject D1B00VZ - SN: 2d07G

Calibeation procecure(s) QA CAL-05.vE

Calibration procedurs for dipole validation kits

Calibration dats: JI.II]! 20. 2{105

Condison of e calibresed item |0 Tolgrance

This calibration cenmficale documarnts tha racaabdsty 1o nationel siendands, which realire tha physocel unirs

Caltration Equipment usec (MATE u:ll.pul tar calibratan)

of mepmerments (&)

The meassements and the uncarainties with confidence probatlity ame given on the following pages and afe par of the carlifcate.

All cafihratinns have heen sonducted in the clased laharainey taclin: ervmnman? tamperaturs (27 # 3)°C mnd humidity < TO%

This celibration cenmonte Shall not be reproduced Bxcept in full wWithout written appecwal of Mme IRDeraNary

e

lwsod: July 20, 2008

Primary Stancards (DE Cal Date (Galitrated by, Cortficato Na § Szheculed Calbratian
Pawar matar TP C442 COIT4007048 12000 [METAS, W 251004172 Oet-08
Powar sansor HP 84814 US3T202TE3 12-Oet-0d (METAS. No. 25100412 Oct-N5
Refomnnome 20 dB Alberwwio: BN S0BE (0g) 10-Aug-04 (METAR, My J51.00403F) Auy-05
Redaranca 10 dB Altenunine SM 04T 2 [10r] 10-Aug-04 [METAS, ko 251-00402) Aug-Uh
Fistarance Prowe £130VE 300 1507 B-Oel-04 [SPEAG, Mo, ETF1507 Octia) Qa5
CAE4 3M B01 O7-Jan-04 (SPEAG. Mo. DAES-ED1_Jands) SJan-06
Standards De Checa Date (in howse) Sehacubbd Chack
Pawar ganear HP 4814 MY S 102317 T8-Ot-02 {(SPEAG, In hausa chack Ds-030 I hivss chieck: Dot-05
RF sanerater R4S SML-03 plail=: 2F-Mar-ld (SFEAG. n house chack Chad-03) In hivee chaek: Dae-05
Ketwork Ansfyeer HP B733E UISI7I005EE S4208  1B.OclD1 (SPEAS, in houss chedk Now0d) I house ereck: Now-05
|
Mamin Fianeting Signatsre
Cabtrated by JusiEh Wdler Laboraliry | echnician 19
i) i
Aupreved by: Fuija Pekaviz Tuthnicul Munugur /

Carifinatn No: [VTROOVZ-20076 Juiis Page 1 of 9
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Calibration Laboratory of

_ g Schwalzorischer Kalibriurcianst

Schmid & Partrnar G Serviee suissa démionnage
Engineering AG Swrvizio svizmero di tarstura

Zoughaussirasse 43, 8004 Zurich, Switzerland $  swise Calioration Service

hrcrezaee by he Seass Federsl Office of Metrology and Acorediimbon Ascroditation No.: SCS 108
Tha Swiss Azcreditation Service is one of the signatories to the EA
Multitateral Agrewment for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a)

b)

c)

IEEE Std 1528-2003, "|IEEE Recommended Fractice for Determining the Peak Spatial-
Avaraged Specific Absomption Rata (SAR) in the Human Head from Wireless
Communications Davices: Measurement Techniques®, December 2003

CENELEC EN 50381, “Basic standard for the measurement of Spacific Absorption Rate
ralated to human expasure to electromagnetic fields from maobile phones (300 MHz - 3 GHz),
July 2001

Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evalualing Compliance with FCC Guidelines for Human Exposure 10 Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Partable Devicas with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplemeant C (Edition 01-01) lo Bullatin 65

Additional Documentation:

d)

DASY4 System Handbook

Methods Applied and Intlnrprntnﬁun of Parameters:

Measuramen! Conditions: Further details are available from the Validation Report at the and
of the certificate. All figures stated in the cartificate are valid at the fraquency indicated.

Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
paint exaclly below Lhe center marking of Lthe flat phantom section, with the arms oriented
parallel to the body axis,

Feed Point Impedance and Relumn Loss: These paramelars are measurad with the dipole
positioned under the liquid filled phantom. The impadances stated is transformed from the
measurement at the SMA connector to the feed paint. The Relumn Loss ensures low
reflected power. No uncertainty required.

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

SAR measured: SAR measurad 2t the stated anlenna input power,

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

SAR for nominal TSL parameters: The measuraed TSL parameters are used to calculate the
nominal SAR result.

Cerificain No: D1B0OV2-200TE  Julds Poge 2 of 9
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Measurement Conditions
DASY system configuration, as far as nol given on page 1
DASY Version NASYS V4.6
Extrapalntion Advanced Exirapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacar
Arva Boan rosolution de, dy =15mm
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency “1&'}3 MHZ 2 1 MHz
Head TSL parameters
The foliowing paramelers And caiculations were applied.
Tomperature Parmiltivity Conductivity
Hominal Head TSL paramatars 220°'C 400 1.40 mhodm
Measurod Hoad TEL paramolers (20£02)'C W126% 1.3 mhaim 2 6%
Head TSL temperature during lest (225£02)°C | = =
SAR result with Head TSL
SAR averaged over 1cm’ (1 g)ofHead TSL | condition
SAR measured | 250 mW input power 954 mWig
SAR nomnlized narmalized o 18 382 mwWig
SAR frwr nominal Hazsd TSL pammelers normmalized o W BImWigt 1;..0 T (k=2)
SAR averaged over 10 em? (10 g) of Head TSL cendition :
SAR measured | 250 mW Ingut power | 506 mW i g
SAR normalized normalized o 1W 202 mW g

SAR for nominal Head TSL paameaters '

nomalized o 1W

I 203 MW/ g £ 16.5 % (k=2)

' Comection to nominal TSL parameaters acconding 1o d). chapler “SAR Sensithitias™

Cartificele Mo: 01800Y2-20078_Jul0s
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Body TSL parameters
The following parsmelers and calvulalions wene spplied.
Temperature Pormittivity Conductivity

Nominal Body T5L parameters 220°C 533 1,52 mhaim

Measured Body TSL parameters (220 £02)°C 536+6% 1.48 miha/m = § ¥

Body TEL tamperature during test (220 £0.2)°C s —
SAR result with Body TSL

EAR averaged over 1 om® (1 g) of Body TSL condition

SAR meassured 2E0 mW input powear Hagmw /g

SAR normalized nomalizad w 1W WOomWN g

SAR for nominal Body TS50 paramelers © nemialized 1 1W 8.7 mW /g t17.0 % (k=2)

SAR averaged aver 10 em’ (10 g) of Body TS0 earsdition

SAR measured 260 mW input powor S513mWig

SAR normalizad normalized o 1W 205mWig

S8R for nominal Body TSL parametess * nommalized w 1W 20.9 mW / g £ 16.5 % (k=2)

T Comection to nominal TSL parameters according to d), chapter “SAR Sensitivities”

Cortficate Mo D1800V2-2d07T0_JulGd Fagedoid
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Appendix
Antenna Parameters with Head TSL

Impedance. transformed to feed point 4000-34§0
Faturn Loss -280d8
Antenna Parameters with Body TSL
Impedance, ransformed 1o feed point 4240-28[0
Reaturn Loss -236 d8
General Antenna Parameters and Design
[ Electrical Delay (ona direction) 1208 ns }

Alter lang term use with 100W radisted power, only @ slighl warming of thw dipole near he feedpoint can bé maasirad.

The dipcls is made ol slandarc semingid comual cable. The center conductor of the feeding line i3 direstly connested to the

second arm of the dipole. The antenna is therefore shon-crouited for DC-signals.

Mo excessive lorer mus! be applied 1o the dipole ams, bocausae they might band or the soltderad connaciione near the

feacpaint may be damaged.

Additional EUT Data

Manufactured oy
Manufactured on

SPEAG

May P8, 2003

Conlificate No: D1800V2-20076_Jul05
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DASY4 Validation Report for Head TSL

Date/Time: 20.07.2005 12:04:01
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Tvpe: D1R00V2; Serial: D1800VI - SN2d076

Communication System: CW=1800; Frequency: 1800 MHz Duty Cycle: 1:1
Medium: HSL 1800 MHz;

Medium parameters used: £~ 1800 MHz, 6= 1.35 mho/m; ¢, = 39.2; p= 1000 kg/m’
Phantom section: Flu Section

Measurement Standard: DASYS (High Precision Asscssment)

DASY4 Configuralion:
« Probe: ETADVE - SN1507; ConvF(3.07, 5.07, 5.07); Calibrated: 26.10.2004
s Sensor-Surfoce: dmm (Mechanical Surface Detection)
= EClectronics: DAE4 Sn601; Calibrated: 07.01.2005
=  Phantom: Flat Phantom 3.0 (frontl; Tvpe: QDUOUPSUAA; |

= Measurement SW: DASY4, V4.6 Build 5; Poastprocessing SW: SEMCAD, V1.8 Build 151

Pin =250 mW; d = 10 mm/Area Scan (61x61x1): Measurement grid: dx=13mm, dv=15mm
Maximum value of SAR (interpolated) = 11.5 mW/ig

Pin = 250 mW; d = 10 mm/Zoom Scan (Tx7xTVCube 0: Measurement grid: dx=5mm, dy=5mm,
dz—5mm p

Reference Value = 92.6 Vim; Power Drift = 0,058 dB

Meak SAR (extrapolated) = 16.5 Wikg

SAR(L g) = 9.54 mWrg; SAR(L0 g) = 5.06 mWig

Maximum value of SAR (measured) = 10.8 mWig

dB
000

-6.00

-12.0

-10.0

=24.0

OdB = 10 EmW/ig

Certficale Mo: D1800VZ-20076_Jui0S Page G of 8
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Impedance Measurement Plot for Head TSL

2 Jul 2823 @NTEITR
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DASY4 Validation Report for Body TSL
DaleTome; 14.07.2005 12:00:58

Test Laboratory: SPEAG, Zunch, Switzerland
DUT: Dipole 1800 MITz; Type: DIRO0VL; Serial: SN: 24076

Communication System:; CW-1800; Frequency: 1800 MHz; Duty Cyele: 1:1
Medium: MSL 1800 MHz=;

Medium parameters used: £= 1800 MHz; o = 1.48 mho/m: £, = 53.6; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standord: DASY 4 (High Precision Asscasment)

DASYY Configuration:
s Probe: ET3IDV6 - SNI1307: Convli(4.52, 4.52, 4.52), Calibrated: 26.10.2004
s Sensor-Sorface: dmm (Mechanical Surfoce Detection)
« Electronics: DAE4 Sn601; Calibrated: 07.01.20035
o Phantom: Flat Phantom 5.0 (fron); Type: QDOOOPS0AA, |

o Measurement SW: DASY4, V4.6 Build 4, Postprocessing SW: SEMUCAL, v 1.8 Build 149

Pin = 250 mW; d = 10 mm/Aren Sean (81x81x1): Measurement grid: dx=135mm, dv=15mm
Maximum value of SAR (interpolated) = 10.8 mW/g

Pin =250 mW; d = 10 mm/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=3mm, dy=>5mm,
d#=5mm

Reference Value = 89.2 Vim, Power Drifl = 0.080 B

Peak SAR (extrapolated) = 15.5 Wikg

SAR(1 g) = 9.49 mW/g; SAR(10 g) = 5.13 mWig

Maximum value of SAR (meazured) = 10.8 mW/g

dB .
0.00

24.0

-32.0

-40.0

0dB = 10.8mW/g

Certificale Mo D1800V2-26076_Jils Page 8ol 8
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service suisse d'élalonnage
Servizio svizzero di laratura
Swiss Calibration Service

Accradited by the Swiss Federal Office cf Metrology and Accreditation Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

cient  Sporton (Auden) e Certificate No: ET3-1788_Sep04
CALIBRATION CERTIFICATE

Object ET3DV6 - SN:1788

Calibration procedure(s) QA CAL-01.vE ! i
Calibration procedure for dosimetric E-field probes

Calibration date: September 30, 2004

Cendition of the calibreted item  [n Tolerance

This calibration cerlificate documents the traczability to national standards, which realize the physical units of measurements (Sl).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the cerlificate

All calibrations have been conducted in the clossd laboratory faclity: environment temperature (22 + 3)°C and humidity < 708,

Calibration Equipment usad (M&TE critical for calibration)

Primary Standards | 1D # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration

FPower meter E44798 GH41293874 5-May-04 (METAS, No. 251-00388) May-05

Power sensor E4412A MY41485277 5-May-04 (METAS, No. 251-00388) May-05

Reference 3 dB Attenuator SN: 55054 (3c) 3-Apr-03 (METAS, No. 251-00403) Aug-05

Reference 20 dB Attenuator SN: 55088 (20k) 3-May-04 (METAS, No. 251-00389) May-05

Reference 30 dB Attenuator SN: 551249 [30b) 3-Apr-03 (METAS, No. 251-00404) Aug-05

Reference Probe ES30V2 SN:3013 8-Jan-04 (SPEAG, No. ES3-3013_Jan04) Jan-05

DAE4 SHN; 17 26-May-04 (SPEAG, No. DAEA-617_May04) May-05

Secondary Standards |ID# Check Date (in house) Scheculed Check

Fower sensor HP 8481A MY41092180 18-Sep-02 [SPEAG, in house check Oct-03) In house check: Oct 05

RF generator HP 8648C Us3s42uU01700 4-Aug-99 (SPEAG. in house check Dec-03) In house check: Dec-05

Network Analyzer HP 8753F | US37300585 18-0c1-01 (SPEAG, in house check Nov-03) In house check, Nov 04
Name Function Signature

Calibrated by: N?m_‘.\r‘aﬁarilq : i . Lz_gbqga_tc_:ry Technician U L/‘ @ !;

Approvad by: Kaljs Pokovic : Technical Manager AT /gf

Issued: October 1, 2004

This calibration certificate shall not be reproduced except in full without written ap proval of H}e laboratcry.

Certificate No: ET3-1788_Sep04 Page 1cf9
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

S Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

Accredited by the Swiss Federal Office of Matralogy and Accrediation Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Muiltilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMzx,y,z sensitivity in free space

ConF sensitivity in TSL / NORMx,y,z

DCP diode compression point

Polarization o ¢ rotation around probe axis

Polarization 9 9 rotation around an axis that is in the plane normal to probe axis (at

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

Calibration is Performed According to the Following Standards:

a) |IEEE Std 1528-2003, *IEEE Recommended Practice for Datermining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 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

Methods Applied and Interpretation of Parameters:
s  NORMXx,y,z: Assessed for E-field polarization § = 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 EZ-field uncertainty inside TSL (see below ConvF).

» NORM(Nx,y,z = NORMXx,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 analytical 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 4.3 B17 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.

s Sensor Offsef: The sensor offset corresponds to the offset of virtual measurement center
from the probe tip (on probe axis). No talerance required.

Certificate No: ET3-1788 Sep(4 Page Zof 9
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ET3DVE SN:1788 Saptamber 30, 2004

Probe ET3DV6

SN:1788

Manufactured: May 28, 2003
Last calibrated: August 29, 2003
Recalibrated: September 30, 2004

Calibrated for DASY Systems

{Mate: non-compatibla with DASYE syslam!)
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ET3DVE SN:1788 September 30, 2004

DASY - Parameters of Probe: ET3DVE SN:1788

Sensitivity in Free Space” Diode Comprassion”
NormX 1.88 = pu% pIVimy DCP X 94 mv
NormY 170 =09%  pVivim) DCPY 84 mv
NormZ 1.74 + B5% EVIVImY® DCR Z a4 my

Sensitivily in Tissue Simulaling Liguid (Conversion Factors)

Please see Page B.

Boundary Effect

TSL 800 MHz  Typlcal SAR gradient: § % par mm
Banwar Gentar 1o Phanlom Suifece Deslencs 37 mm 4.7 mm
SAR,, [%] Witheut Corraction Algadithm 81 a4
BARy, [%] With Corraction Alqarithm ar o4
TSL 1810 MHz Typical SAR gradient: 10 % per mm
Sensor Center o Phaniom Surface Distance 37 mm 4.7 mm
SR, %] ‘Witheat Carraction Algoeithm 120 g2
5AR, [e] With Carmpction Algarithm Ll ] 0.1

Sensor Offset

Proba Tip o Sansor Center 2.7 mm

The reported uncertainty of measurement is stated as tha standard uncertainty of
measurement muitiplied by the coverage factor k=2, which for a normal distribution
cormesponds to a coverage probability of approximately 95%.

* The urcertaintas of HomE. Y2 da net aitect he E-fee ureanainty nsica TEL (s Bage &)
" Mumesical linearzation parsmetar Lnostainty nol requined
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ET3DVE SN:1788 Septamber 30, 2004

Fraquancy maponsa (normalized)

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Wavegulde: RZEZ)

15—

14

0.7
08
05

] 500 1000 1500 2000 2500 3000
I [MHz]

== T=h o ol

Uncertainty of Froquancy Responso of E-field: £ 6.3% (k=2)
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ET3DVE SN:1THE September 30, 2004

Receiving Pattern (¢), 9 =0°

{=T50 MHz, TEM ifi110EXX f= 1800 MHz, WG R22

1.0 |
0.8 O30 MH2
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3 00 Feeeet FEESteo oo o 00000000 0o e E B RR 0 RRyY O 60 MY
E 0.2 —8— {A00 Mk
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0.8
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+["

Uncariainty of Azial Eolropy Assessment: £ 0.5% (k=Z)
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ET3DVE SN:1788

1.e=r

158

1.E=%

1.E-0

0.000

Cariificaln No. ET3-17E8_Sepl4

September 30, 2004

Dynamic Range f(SAR}qa4)

(Wavaguida R22, f = 1800 MHz)

ooa nn o 1 10 100
SAR [mWicm']
-—wmm\mu'ﬂ +mm
. A |11 S I 0 N
I -

00t 0 1 10 100
BAH [mWicm']

Unceriainty of Linsarity Assezssmant: £ 0.8% (ks2)
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ET3DVE SN:1788

September 30, 2004

Conversion Factor Assessment

f= 400 MHz, WGLS RS (head)

f=1750 MHz, WGLS R22 (head)

33 BB ey X
a0
20.0
= 2.5 =
‘E 20 1 T
1.5 %
§ i & 100+
o
1.0 El
50 4
0.5 4
Do 0.0 |
o 20 40 (4] 0 | an R0
zlmm] Z[mim]
—0— Analytical  —8— Measurameards —O—Anahteal  —0— Messurements
f [MHz] Validity [MHz]® TSL Parmimivity Conductivity  Alghs  Depth  ConvF Umcerizinty
835 z50/£100 Head 415z=5% 0801i5% 112 142 6.74 +11.0% [k=2)
8OO + 50/ +100 Head A15+5% 087+5% 1.07 1.44 6.63 % 11.0% [k=2)
1780 =5D/£100 Head 400=5% 140+5% 058 23 537 £ 11.0% (k=2)
1800 + 500 + 100 Haad 400+ 5% 1.40 + 5% 0.55 242 A8 + 117.0% [k=2)
2000 +50/+£100 Head 400 = 5% 140 + 5% (.54 253 488 + 11.0% [k=2)
2450 £50/:100 Hegd 29.2+5% 1.8015% nEs 227 406 +11.8% (k=2)
835 + 50/ 100 Bocy 352:t5wm O0.97z3% 1.0= 1.52 6.53 1 11.0% (k=2)
[oo + 50/ 2100 Bogy 660,0% 0% 1.060 = 5% 0.9 1.50 GAT 1 11.0% (km2)
1760 £ 50+ 100 Body 53.3% 5% 1.62 + &% 0.63 Z./4 4,73 & 11.0% (k=)
1900 + 50+ 100 Body 5H33+6% 1.562+5% 0.55 282 4.56 & 11.0% (k=2)
2000 +50.)=100 Body B83.3£5% 1.52:56% 054 288 443 £ 171.0% (k=2)
2450 + 50/ +100 Bocy 527:5% 1.05:+5% 072 200 4.28 = 11.8% [k=2)

% Tha validiny of £ 100 MHz anly sppiles for DASY 4.3 B17 and kigher (soe Page 2). The unceriainty is the RES
of Bha CanvF uncartainty al calinration freguancy and the uncertainty for the indicates frequeney nand
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ET30DV6 SN:1768 September 30, 2004

Deviation from Isotropy in HSL
Error (4, 3), f=200 MHz

Errar [dB]

W1 00-0050 B-080-020 B-060-0.40 B-0.40-0.20 B G2000
Oo00-0.20 EO20-040 DOCA080 D06-0E0 WOBe-1.00

Uncertainty of Spherical Isotropy Assessmant: £ 2.6% [k=2)
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasse 43, B004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero dl taratura
Swiss Calibration Service

Acoredited by the Swiss Federal Office of Metrology and Accreditation Accraditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreemant for the recognition of calibration cartificates

cient ~ Sporton (Auden) Cartificate No: DAE3-577_Nov05

CALIBRATION CERTIFICATE

Object DAE3 - SD 000 D03 AA - SN: 577

Galibration procedure(s) QA CAL-DB8.v12
Calibration procedure for the data acquisition electronics (DAE)

Calibration date: November 11, 2005

Condition of the calibrated item  |n Tolerance

This callbration certificate documents the traceability to national standards, which reslze the physical units of measuramants (S1).
The measuremznts and the uncertainties with confidence probability are given on the following pages and ars part of the cadificate

All calibrations heve been concucted in the closed laboratory fecility: emvironment temperature (22 £ 3)°C and humidity < 70%

Callsration Equipmant used (MATE srtizal for calibration)

Tl antol

lssued: November 11, 2005

This callbration cerfificate shall not be reproduced except in full withoul written approval of ths laboraiory.

Primary Standards | ID# Cal Date {Calibrated by, Certificate No.) Sehaculed Calibration |
Fluke Procass Calibratar Type 702 | SN: 6295803 7-0t-05 (Sintral, No.E-050073) Oct-05
Secondary Standards D% Check Date ilﬁ house) ) Schaduled Check
Calibrater Box V1.1 SE UMS 006 AB 1002 28-Jun-05 (SPEAG, in house check) In house check Jun-06

Name Function Signature g
Calibrated by: Danie! Steinacher Technician = PR e f

T 2z N,

Approved by Fin Bomholt R&D Dirsctor

Certificate No. DAE3-577_Nov0s Page 10f 5
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

s Schweizerischer Kalibriardianst
Service suisse d'etalonnage

c Servizio svizzero di taratura

S  swiss Galibration Service

Accredited by the Swiss Faderal Offica of Metrology and Accreditation Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral Agreement for the recognition of calibration certificates

Glossary

DAE

data acquisition electronics

Connector angle  information used in DASY system fo align probe sensor X to 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 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 vaoltage is included in this measurament.

Common mode sensitivity: 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 lo an input
voltage.

AD Converter Values with inputs shorted: Values on the internal AD converter
corresponding to zero input voltage

Input Offset Measurement: Output valtage and statistical results over a large number of
zero vollage measurements.

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 Baitery 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.

Certificate No; DAE3-577_NovDs Page 2cf

©2006 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton.

Rev.01



=wonis FCC SAR Test Report Test Report No  FA622304-1-2-01

DC Voltage Measurement
AJD - Converter Resolution nominal

High Ranga: 1LSB = BAUN, full range = =100...+300 my
Low Range: 1LSB = 81nV, full range = -1... ... +3mV
DASY measurement paramelers: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y Z
High Range 404 445 + 0.1% (k=2) | 403.B06 + 0.1% (k=2) | 404.369 £0.1% (k=2)
Low Range 3.94241+ 0.7% (k=2) | 3.89919+ 0.7% (k=2) | 3.95427 +0.7% (k=2)

Connector Angle

Connector Angle to be used in DASY system A RIORE A ]

Certificate No: DAE3-577_Novis Paga3of&
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Appendix
1. DC Voltage Linearity

High Range Input (V) Reading (V) Errar (%)
Channel X + Input 200000 195999.3 0.00
Channel X + Input 20000 20008.75 0.03
Channel X - Input 20000 -19597.90 -0.01
Channel ¥ +Input 200000 200000.3 0.00
Channel Y + Input 20000 20004.58 0.02
Channel Y - Input 20000 -20000.75 0.00
Channel Z +Input 200000 199999.6 0.00
Channel Z + Input 20000 2000143 0.01
Channel Z - Input 20000 -20003.93 0.02
Low Range Input (uV) Reading (uV) Error {%)
Channel X +Input 2000 2000.1 0.00
Channel X +Input 200 200.42 0.21 |
Channel X - Input 200 -200.30 0.16
Channel Y + Input 2000 2000.1 Q.DD
Channel Y + Input 200 199.35 -0.32
Channel ¥ - Input 200 -200.96 048
Channel Z + Input 2000 1998.9 0.00
Channel Z + Input 200 199.37 -0.31
Channel Z = Input | 200 =200.82 0.3

2. Common mode sensitivity

DASY measurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (uV)
Channal X 200 13.40 12.55
- 200 -12.29 - ‘ -13.08
Channal Y 200 -6.83 -7.43
- 200 6.72 6,47
Channel Z 200 0.71 038
- 200 -187 -1.93

3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Input Voltage (mV) | Channel X (uV) | Channel ¥ (uV) Channel Z {uV)
Channel X 200 - 1.58 0.08
Channel Y 200 1.68 - .62
Channel Z 200 -0.73 -1.49 =
Certificale No: DAE3-57T NovDs Psge 4 of 5
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4. AD-Converter Values with inputs shorted
DASY measurgment paramelers: Auto Zero Time: 3 sec; Measuring time: 3 sec

High Range (LSB) Low Range (LSB)
Channeal X 15946 16679
Channel Y 15860 16181
Channel Z 16233 15068

5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Input 10Mg2
Average (iLV) min, Offset (uV) | max. Offset (V) e I?::;atiun

Channel X 0.08 -1.13 23 0.51
Channel Y -0.35 -2.00 081 0.43
Channel Z -0.38 276 1.68 040

6. Input Offset Current
Mominal Input circuitry offzet current on all channels: <2514

7. Input Resistance

Zeroing (MOhm) Measuring (MOhm)

Channel X 0.2000 200.8
Channel Y 0.2000 2014
Channel Z 0.2001 200.3

8. Low Battery Alarm Voltage (verified during pra test)
Typical values Alarm Level (VDC)
Supply (+ Vcc) +7.0
Supply (- Vcc) d -7.6

9. Power Consumption (verified during pre test)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vcc) +0.0 + +14
Supply (- Vec) —0.01 -8 -9

Certificate No: DAE3-577_Nov05 Page 5 of 5
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