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ANNEX F: D835V2 DIPOLE CALIBRATION CERTIFICATE

Callbration Laboratory of 7 Btttk ek
Schmid & Partnar = Sorvics suisee disonnage
Enginesring AG € survisio svizzero ot taratura

| Zaughausstrasse &3, 8034 Zurkch, Switzeriand — S swss Calibeation Servics
Acaredfisd bry the Swiss Federal Ofcs of Mutroogy ard Aocredimben Ascroditation No.: SC5 108

T Bwitia Accredilation Service ln one of the signaiosies io e A
amilsteral Agreamant for the reconiteen of calibration cetdficates

Client  TMC Chilna Cortificate Mo:  DEISVI-343_DeclT

:J'k}s’gﬁ%k S
R

S :3:-3:]

| Calibration date:

[ Goentiton of the caibrted tam [inTolerance R )

This cabbraticn cartificate documants ths iracoabiity 1o national standards, which feslze B physical nits of measurements(51).
Thel fitibisansinls and Bha uncarainties with confidenco probabdity ane ghen on th lallewing peges mnd s o of the cstificats,

A1 ealivrations have beon conducted ot an orrdrenment temperatuers (2203070 and humiditye=T0%

Calibralion Equipmant uwed [METE atizal for calibralion)

Primary Slandards 1Dt Cal Dato (Calibratod by, Cerification MO} Schaculed Calibration
Prwweinr imatisr EPRA-4420, GRITLBOTH 13-Bep-0T (METAS, MO, 217.00808) Sap-08
Powor sensor S4B14 LSS 7 22 TES 13-Bap-07 (METAS, MO, 217-00608) Sop-08
Falarnnos 20 48 Atonunior SH:G02E (209 ) 12-Jul0T (METAS, MO, 217-00591) Juil-08
Fealneance 10 4B Atinsusion SHRGO4T_2(10n) 13-Pat 0T (METAS, WO, 217-00581) ul-08
DAE4 SNG0T 30-Jan-07 (SPEAG MODAE4-BD1_JardlT)  Jan-08
Fooleronce Probe ETI0VE {(HF) SM: 1807 19-B0p-07 (SPEAG, HO. ET3-15807 Sapl?) Sap08
Secondary Standands D& Ghack Diatta (in housa) Seheduled Calibration
Fowor sonsor HP B4814 MY4 13T 18-Oet-DNEPEAG, In house chock Ocl-07) I e ehcke: Cei-Crd
RF genecabor Aglent E44218 WY1 0ETE 11=hewy-D3(SPEAG, In house chook Now0T) In Bouss chack: Naw09
Matwork Anatyrer HP BT53E USATIO0GE554208  18-0ct-01({SPEAL, in Roumm chack Det-07) In Fuse check: Ool-08
Name Function
Cuibeaten by: i

] " e

Appeoved by: Kaljs Pokovic
o e s i, "&#.& i
Cent S b’.pﬂ'ﬁ.&&'mﬁ---\'. e
e R e +

|ssued: Decambar 10, 2007
This calbention cortificato shall nold bo repared eoxepd in full withowl whitian agproval of s Labadatony.

Cortificate No:  DEISVI-442_DecdT Paga 1 of @
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Calibration Laboratory of oA,
Sehemid & Partner e,
Engineering AG
Taughsanuiramis U3, B8O T b, Seageriond -"",.--.._"h

Cs

Ao by Web Devith Fodecel Clon o Mlelroliyy #ix) Accreiision
Ty Sewvih MECILaEon Servicn b one of the sigraiorin o the FA
Wt szl Agresmsnd bor the recogRstes B LR EREA G TR

Gloasary:

T5L iissue simulating lquid
ConF sansithity in TSL | NORM wLy.x
b nat applicabls of nol measured

Calibration is Performed According to the Following Standards:

a) [EEE 5id 1528-2003, 1EEE Recommanded Praclios for Delarmining the Paak Spatial-
Averaged Specific Absorplion Rale (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques®, December 2003 X

b) CEMELEC EN 50381, “Basic standard for the measuremant of Specific Absoption Rials
Mmﬁammmwmmmmtmm-aw.

¢) Federal Communications Commission Office of Enginsaring & Technology (FCC OET),
*Evaluating Complisncs with FCC Guidalines for Human Exposure io Rad
Elsctromagnaetic Fisids; Addiional information for Evaluating Compliznce of Mobile and
Portable Devices with FCC Limits for Human Exposure fo Radisirecusncy Emissions”,
Supplement C (Edition 01-01) to Bulletin 85

Additional Documantation:
dj DASY4 System Handbook

Mathods Applied and Interpretation of Parameters:
* Measurermeni Condiions: Further details ane svailable from the Vabidation Repor at the end
of the carfificato. All figures staded in the corificate ane valid ot the frequency indicalied,

= Andanna Parameders with TSL The dipobs is mounted with the spacer to position its feed
peoind aocactly bakow the center marking of the flal phantom section, with the ams odented
parniel io the body axis,

+ Feed Paint Impedance and Return Loss: These paramaters are measured with the dipole
pasitioned under the Eguid filled phantom. The impadance stated s transiommad from the
measumemant al the SMA connacior o the feed point. The Return Loss ensuras low
reflected powar. Mo uncertainty reguired.

= Electrical Delay: One-way dedry between the SMA connector and the antanna feed point. No
uncertainty nedquirnd.

* SAR measured” SAR measured at the stated antenng pul powser,

*  SAR nomalized: SAR a8 measuned, normalized to an inpul power of 1 W at tha anisnna
connacion

»  SAR for nominal TSL parameders: The measured TSL parametors ara usad to caloulale the
namens SAR result,

Cortificate Mo: DBISVZ-443_DecOT Page 2 of &
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Measurement Conditions
ah e e o 1.
DASY Version DASYY WaT
Extrapofation Advanced Exdrapclation
P vy Modular Fis! Phariom a9
Dastancs Dépole Centor - TSL 15 mm Wil Spacer
Loom Scan Resclution o, iy, O = 5
Fragquanty BAS Mz & 1 M
Head TSL parameaters
The Solewing paimmetors and calo.delions wars appied.
Temparatias Pormittivity Conductivity
Hominal Head TSL paramaters 20 415 10.8:0 enihie'rn
Menaured Head TIL parametars (E20 £ 0.3) "C AlTxE% 085 mhom 6%
Hiaad THL temperature during el (20N G e -
SAR result with Head TSL
SAR averaged over 1 een® (1 g of Head TSL Condilion
AR mpageed 250 e iput Pt 243m [g
SAR normaieed rrEradEad to W BT 2m g
AR o roemingl Moad TSL parassstens ' arsalred o 1W BTG W ig £ 17.0 % (emd)
B4R averaged over 10 om® {19 g} of Head TSL concion
SAR rruasure] 250 W Input powesr 158mWig
SAR normassed normalized o 1W B24mWig
SAR for norminal Head TSL paramaters ' narmalized io 1W B3 TenW /g £ 1.5 % (k=)

"Cormestian to naminal TSL paramaters according to d), chapter “SAR Ssnaitivitios™

Cortificole Ho:  DEISVZ-443_DocO7
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]
Appendic
Antenna Parameters with Head TSL
rpadanc, rarshonmed i ieed Do 506 - 68 0
Rutuen Loss - B8 a8

General Antenna Parametors and Design

[ Esctncat Detay ione avocton) | 1.402 % |

Al iy Saeen une wilh 100 redated powar, orly & sbgbl warming of the dipoks e I Ieednoent nan be maasunsd

Thu digmales it Freischs o SERNGRG Sasnrigid chdmnal cakle The esnes condusie of B feedag b 4 cimdly connached 1 the
sascond dem of e dipobe. Tha aidenna is Sereioos shor-circused for Dl-ggnals.

Hicr armcmsarve Soron M Do aprad 10 T diokl 3T, B by TGht band of the scideeed corsacions reg he
fzadpoint may be damaged

Additional EUT Data

ars dnchored by SPEAG
Marlacered on Soplemberd, 2001

Corificate Mo, DEISVI-4]_DocdT Page 4 of B
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DASY4 Validation Report for Head TSL

CradeiTimea: 8.12.2007 14:20:15
Tes! Liboratary: SPEAG, Zurich, Switzerand
DUT: Dipole 835 MHz, Type: DB35V2: serial: DEISVZ-SH: 443

Communication System: CW: Frequancy: 835 MHz Dty Gycla: 1:1
Medipm: HSL 835 MHz:
Mediumn parameters used: f=835 MHz: o=0.89 mhaim; £=40.2; p= 1000kgim®
Phantom saction: Flxt Soction
Measurament Slandand: DASY4 (High Precision Assassmant)
| ASY 4 le“gl.-n‘ﬂ.lm

®  Frobe: ETIOVE-SN1S0T{HF ) ConvF(5.01,6.01,6.01): Calibrated: 19,0, 2007

*  Sensor-Surfaca: 4mm (Mechanical Surface Delection)

®  Elacironics: DAES Sné01; Calibrated: 30.1_2007

®  Fhantom: Flat Phantom 4.90; Type: GDODDP4GAA;

& Moeasurament SW. DASY, V4.7 Build 53; Post precessing SW: SEMCAD, V1.8 Build 172

Pir = 250 mW; d = 15 mm/Zoom Scan (TeTTCube 0: Maasunament grid: dx=5mm, dy=Smm, dz=Smm
Rofizrgnce Value = 55,3 Vim: Power Ddft = 0.01548
[ Feak SAR (exdrapolated) = 3,65 Wikg
SAR(1 g) = 2.43 mWig; SAR(10 g) = 1.56 mWig
Maximum walus of SAR (messured) = 263 miig

di
n.0on

416

-6.24

832

0 dB = 2.63mWig

Cortificato Mo:  DEISVZ-443 Duch? Page 5of 6
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Impedance measurement Plot for Head TSL
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ANNEX G: D1900V2 DIPOLE CALIBRATION CERTIFICATE
Calibration Laboratory of QY g Schwetzorischer Kalibrierdianst
Schmid & Partner & % Service suisse détalonnage
Engineering AG e G servizio svizzero ol tarstura
Zeughaussirasse 43, 8004 Zurich, Switzeriand KA S swiss Callbration Sarvice

iyl

Accradited by the Swiss Federal Offica of Metrology and Accreditation
The Swiss Accreditation Service Is one of the signatcries to tha EA
Multilateral Agresmant for the recognition of calibration cartificates

client  Auden Cartificate No: D1900V2-5d018_Apr07

CALIBRATION CERTIFICATE

Object D1800V2 - SN; 54018

Caliration procedurels} QA CAL-05.vE i
Calibration procedure for dipole validation kits

Caiibration date: April 23, 2007

Condition of the calbrated e In Tolerance

This calbration certificate documants the raceability b naBonal standands, which realize the physical units of measurements (51).
The messurements and tha uncanainties with confidence probabllity ane given on the following pages and ane part of the cedificate.

Adl calibrations have been conducted in the closed laboratory facility: emironment ismperature (22 £ 3)°C and humidity < 70%.

Calibration Equipment used (MATE critical for callbration)

This calibration cerificabe shall not be reproduced excepl in full withaul wiitlen approval of the taboratary,

Primary Standards oW Cal Dt (Calit i by. Cortificabe No.) Scheduled Calibration

Pervid rgles EPh-4424 GEITIB0TOL 03-Oct-08 (METAS, Mo. 217-00608) Oct-07

Penveir sanesor HP 84814 USIT200783 03-Oct-08 (METAS, Mo, 217-D060E) Cct-07

Roforence 20 dB Alenuator SN: 5088 (20g) 10hang-06 (METAS, Mo 217-00501) AugO7

Raference 10 dB Aterusatbor SM: 5047.2 (10r) 10-Aug-D6 (METAS, Mo 217-00561) Aug-0T

Reference Probe ETI0VE SN: 1807 16-0ct-08 (SPEAG, No. ET3-1507_0Oca0a) Oct-07

Reberence Probe ESIDNVG SN; 3025 18-0c1-06 (SPEAG, No. ES3-3025_DctDg) Oet-07

DAE4 SN 801 30-Jan-07 (SPEAG, No. DAE4-B01_Jan0T) Jan-08

Secondary Standards o# Check Date (in housa) Scheduled Check

Power sensor HP 84814 MY41082317 18-0c4-02 (SPEAG, in house check Ocl-05) In house chick: Oct-07

RF generator Agilent E44218 BY41000675 11-May-05 (SPEAG, in housa chock Nov-05)  In house check: Now-0T

Matwork Analyzer HP §753E USITID0GES S4208  18-0ct-01 (SPEAG, in house check Oct-08) In house chack: Oct-07
Mame Function Signabure

Calitrated by: Claudio Leubler Labaratory Technician [! 'IIE\/\

Approved by Halja Pokovic. Technical Manager

L A

Issued: April 26, 2007

Cartificate No: D1900V2-5d018_Apr)7

Fage 1 of 9
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zsughaussirasse 43, 8004 Zurich, Switzerland

S Schweizerizscher Kalibrisrdienst
Service suisse d'étalonnage
Servizio svizzero di taratura

s Swiss Callbration Service

Accrodited by the Swiss Federal Office of Matrology and Accreditabion Accreditation Mo.: SCS 108
The Swiss Accreditation Service iz one of the signatories to the EA
Multilsteral Agroement for thi recognition of calibration certificates

Glossary:

TSL

tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y,z

N/A

not applicable or not measured

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

IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

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 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 cerificate. 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 flat phantom section, with the arms oriehted
parallel to the body axis.

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

Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

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

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

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

Carificate No: D190002-5d018_Aprl? Page 2 of 9



