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October 1, 2008

ES3DV3 SN: 3149

Deviation from Isotropy
Error (®,0), f=900 MHz

(probe rotation) 0 1 L]
= (polarization rotation)

Uncertainty of Spherical Isotropy Assessment: +2.5% (k=2)
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ANNEX F DIPOLE CALIBRATION CERTIFICATE

Calibration Laboratory of

Schmid & Partner T T R
Engineering AG : Betvite suinv dataionnage
Zoughausstrasss 43, 8004 Zurich, Swizerand — s Sarwisis evighern o lersture
L fiwan Calibration Ssrvce

Accredited by the Swies Federal Office of metrology and Accreditstion
Tha Swiss Accreditation Service s one of the signatories to the E&
Multilateral Agreement far the recognition of calibration cortificates

Aceramusion No.! SCS 108

Glient TMC China Certificate Mo: DB35VI-443_Fab0?
CALIBRATION CERTIFICATE
[ Gbjest : | D83EV2-SN: 443 |
| Eaiibration pruudurhum QA CAL-05.vE

Calibration procedure for dipole validation kits

| Calibration date | February 19, 2007 |

| Canettien of the calisrated ilem In Tolerance |

This salibration certificate docurnants the traceabéity 1o nalianal standards, which reallze the phyaical units of messuremeants(Si)
The measurements and ihe uncertainties with canfidence proboabiity are given on the following pages and are part of he cerificeis

All caiibrations have been conducied at an snvironment lempetature (22+31°C and humidity«<70%

Calivration Equigment used (MATE crifical for callbration)

Primary Standards | Dl Cal Data [Calibewted by, Cortification NO ) Bohedulsd Calibeation
 Power meter EPN-442A GBATAROT04 03-0ct-06 (METAS, NO. 217-00804) Ocl-07

Pawer sansor B481A US3IT202TE3 03-0ct-08 (METAS, NO. 217-00608) Dl-a7

Ruferance 30 dB Attenuator SN:5086 (20g ) 10-Aug-08 (METAS, NO., 217-00581) Aug-07

Rference 10 dB Attenuator SN:504T_2 (107 10-Aug-08 (METAS, N, 217-00861) Aug-07

DAE4 SNB31 30-Jan-07 (SPEAG, NO DAE4-B01_Jan07}  Jan-0B

Reference Probe ETI0VE (HF) SN: 1507 18-0c1-08 (SPEAG NO. ET3-1807_Ocl08) Oct-07

Becondary Sandands 1D Chack Data (In howsa) Scheduled Calibration

Power sensor HF B4814A MY41082317 18-0cl-O2(SPEAG, In howse check Oet-085) in house chack: Ocl-07

RF penerator Aglhent E44218 MY4100067T8 11-May-05{SPEAG, in house check Now-35)  In house check. Nov 07

Metwork Analyzer HP BTS3E US3ITI0088E54206 18-0at-01BPEAG in house check Oct-06) In house check: O -07

Name Funetion Signature
Calibrated by Marcel Fehr Labaratory Technician E

e

Approved by Katja Poxovic Technical Director o P
el A

lssued; February 21, 2007
Thin calibeation cerficais ehall not be reponed except in full without writhen approval of the laboraiory.

Certificate No: DBISVZ-443 Febl7 Page 1 of &
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Calibration Laboratory of L sy §  Schwsiimiischal Kalibrardiens!
Eﬂ!ﬂﬂlPﬂ"ﬂG — c | g Service suises dbtaionnage
Barvisia wvimero o araturs

At by P Swins Becesl Ofos of Mevulugy sl Ausediaton Accrsimation Ne: SCS 108
Thes Bwing Actradilalion Serwics o o of he spraioriss (o the LA
Woinimteral Agresmerd for the recogrrbon of okl atios cemficaes

Glossary:

TSL tissue simulating Bquid
CorvF sansitivity in TSL / NORM x.y.z
WA nat applicable or nol measured

Calibration Is Performed According to the Following Standards:

a) |EEE Sid 1528.2003, "IEEE Recommaended Praclice for Determining the Peak Spatial-
ﬁMMWM(M]hNWMMM
Communicallons Devices: Measuremant Techniques®, December 2003

b) CENELEC EN 50381, mmuumdmwm
mmu-duw“muwmmmm:mm 3 GHz),

2001
¢) Federal Communications Commission Office of Engineering & Technology (FCC OET).

Radiofrequency
Elactromagnetic Fialds, Additional information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure 1o Radiafrequancy Emissions”,
Supplement C (Edition 01-01) to Bullstin 65

Additional Documentation:
d) DASY4 Systern Handbook

mwwmum
Meaauramen! Conditions: Further details are available from the Validation Report at the and
of the cedificate. All igures stated in the certificate are valid at the frequency indicated.

» Antanna Paramelers with TSL. The dipole is mounted with the spacer to position Its fead
paint axactly below the centar marking of the flat phantom section, with the arms oriented
paraliel to the body axis

s Feed Paint Impadance and Raturm Loss: These paramaters are measured with the dipole
positioned under the liquid filed phantom. The impedance stated s transformad from the
maasurement at the SMA connecior 1o the feed point. The Return Loss ensures low
refleciad power. No uncenainty regquined.

« Electrical Delay: One-way delay between the SMA connector and the anlenna feed paint. No
uncerainty required.

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

«  SAR normalized: SAR as measured, normalized 1o an input power of 1 W al the anlenna
connector

» SAR for nominal TSL paramelers: The maasured TSL parameters are used 10 calculate the
nominal SAR result.

Certificate No: DB3I5V2-443_Fob0T Page 2 of 8
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Measurement Conditions
DASY system oonfigurdon, 8¢ sy e ot given on page 1.
DASY Vaersion DASYH V4,7
Extrapolation Advanced Extrapalation
Pharom Mdodular Fiat Phantom V4 G
Distance Dipole Center - TSL 15 mm wilh Space:
Zoom Scan Resclution dx, gy, dz = & mm
Frequancy B35 MHz £ 1 MHZ
Head TSL parameters
The lofiowing pavarmelors #nd calculations wers appled.
Tamparature Bormittivity Canductivity
Hominal Head TSL paramaters no'c s 0,80 mboim
Messured Head T5L parameters (20&£03)°C WIkE% 088 mhoim £ 6 %
Head TSL temparature during test @122:02)°C — e
SAR result with Head TSL
BAR sversged over 1 o’ (1 g) of Head TSL Condition
SAR maasured 250 mi inpul power 24BmW g
SAR nomaluzed nomalized o 1W S0 mwig
BAR tor ominal Hesd TEL parsmelon normalized o 1W B.TOmW g £ 17.0 % (k=d)
SAR swarsged over 10 cm’ (10 g) of Hesd TEL condilon
SAR measusred 260 mW Input power 160mW i g
S&H normaiteed narmalized to YW G40mW i g
SAR for nominal Head TSL parameism ' narmalized o 1W . 31mW ig £ 16.5 % (k=2)

Cortificate No:  D835VI-443_Feb07

Page 3ol 6
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Appendix
Antenna Parameters with Head TSL

No0.2009SAR00040
Page 115 of 123

Impedance. ransformed io feed poen

50.50-8810

Aetum Loss

- 158 aB

General Antenna Parameters and Design

[ Elecincat Deiay (one cracoon)

| 1 4032 nw ]

After ong term Lse with 100W radiated power, only & alight warming of T dipale near e isecpoinl can B maksured

Trva dipoie i made of stsndard semngic coanal catia The camer conouctor of T feeding line s Seecily conrecied 1o the
namcrandd mern af thie dipole. The anksna 4 herelons shor-circuted for DC-signals.
Mo axcogsve loren mutt e agplied 40 1he dpols Brms. becauss Thiy mMighl bend o the solderst cONMOCLONS NsEr

leeiooind mary te damaged

Additional EUT Data
Manulacharod by SPEAG
Manulschured on Gaptembes 3, 2001

Certificate No:  D835VZ-443_Feb0T
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DASY4 Validation Report for Head TSL

DatelTimea: 19.02.2007 10:04:15

Tast laboralory: SPEAG, Zurich, Switzerland
DUT: Dipole B35 MHz; Type: DBI5V2; serial: DBASVI-SN: 443

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

Medium: H5L B35 MHz:

Medium paramelers used: f=B35 MHz; ¢=0.88 mho/m; £=38.9; p= 1000kgim’
Phantom section: Flat Section

Measuremen! Standard. DASY4 (High Precision Assessment)

DASY4 Configuration:

Proba: ET30DVB-SN1507(HF), ConvF(8.01,6.01,6.01); Calibrated: 18.10.2006
Saensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30.1_2007

Phantom: Flat Phantom 4.90; Type: QDO00P48AA;

Measurement SW: DASY, V4.7 Build 53; Post processing 8W: SEMCAD, V1.8 Build 172

Pin = 260 mW: d = 16 mmiZoom Scan (Tx7x7T)iCube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Referenca Value = 58.6 Vim; Power DOrift = 0.010dB

Peak SAR (extrapolated) = 3.72 Wikg

SAR(1 g) = 2.48 mWig; SAR(10 g) = 1.60 mWig

Maximum value of SAR (measured) = 2.70 miNig

dB
0.000

-2.08

-4, 16

8.32

0 dB = 2.70mWWig

Certificate No: D8I5VZ-443_FeblT Page 5ol 6
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Impedance measurement Plot for Head TSL

Certificate No: DB35V2-443_FeblT Page & of &



TME i

Calibration Laboratory of
Schmid & Partner

i Bchwinr i actal Ralibrasdunst
Engineering AG ‘-.“-"_:?5"\ s e ey
Zoughausstrasse 43, 8004 Zurich, Swizeriand Saivigia L
-"AD Hwrgn Calibration Service

Aooredited by the Swiss Fedamal Ofice of metrology ano scoreuemon
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client TMC China Certificate Mo:  D18900V2-541 _FeblT
CALIBRATION CERTIFICATE
[Gojet ' D1900V2-SN: 541 |

Calibration procedwais) QA CAL-05.vE
Calibration procedure for dipole validation kits |

| Calibration date: | February 20, 2007 I

Candition of the calbraled ibem | In Tolerance

This caiibration oertificate documents the traceability 19 national siandards, which realize the physical units of measurements(SI)
The measurements and the uncenainiies with confidence probability are given on the fallowing pages and are pan of the cenificals

Al calibrations have been conducled at an environment lemperature (224370 and hurmiddy<70%

Calbration Equipmeant used (MATE critical for calibration)

Primary Standards 1o# Cal Data (Calibeated by, Cartfication NO,) Scheduled Cakbration

Power mater EPM-4424 GRITABOT0S 03-Dct-08 (METAS, NO, 217-00808} Oei-07T

Power sensor B481A Us3araearel D3-Dcl-08 (METAS, NO, 217-00808) Oet-07

Reference 20 dB Attenuator 5N 5088 (20g ) 10-Aug-05 (METAS, NO. 217-00881) Aug-07

Raference 10 dB Attemuatar SN.5047_2 (10¢) 10-Aug-D8 (METAS, NO. 217-00581) Aug-07

DAEL SNB0Y 30-Jan-OT (SPEAG, NO DAES-801_Jan0?)  Jan-0B

Raference Proba ET30VE (HF) | SN: 1507 16-0c1-08 (SPEAG, NC. ET3-1507_Oc06)  Oc-Q7

Sacondary Standards Dt Chack Data {in house) Scheculsd Calibraton

Pawer sensor HP 84814 MY410682317 18-001-02{SPEAG, in house check Oci-05)  In house check: Om-07

RF generalor Agheni E442 18 MY41000876 11-May-05{SPEAG in house chack Nov-08)  In house check: Nov -07

Newark Analyzer HP B753E US3IT0058554206  18-0ct-01(SPEAG, in house check Dct-08) In house check; Oct -07

Name Function Signature

Cailbrated oy: Marcel Fehr Laboratory Technician w ’?.” o

Agprciad by Katja Pokovic Technical Director ﬂ-jﬁ; : /{g.},,_ |

Issued: February 21, 2007
t This calibration certificate shall not be repored excepl in Rl withou! wriltan approval of the isboratory

Cartificate No:  D1800V2-541_FebOT Page 1 of 6
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Calibration Laboratory of P, Sctiusineiinchar Kallboiardunal
Schmid & Partner — IR —
AG Barvizia vyisrern o tarature
wulmmm S Swisa Calitwstion Sarvics
Aczamiied by T Seins Fades Oftce 1 Moy 0 Aussdistur Accreitiation Ne.: SCS 108

Thes fiseind Accradilation Servics in ane of ihe sgratoriss Lo the LA
Wuistarsl Lgresment bor the recogamion of cakbraton certifcates

Glossary:
TSL
ConvF
MIA

tissue simulating liguid
sansilivity in TSL / NORM x.y.2
nol applicable or not measured

Calibration is Performed According to the Following Standards:
a) IEEE Std 1528-2003, 1EEE 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) CENELEC EN 50361, "Basic standard for the measurement af Specific Absorption Rate

ralated to human exposure 1o slectromagnetic fislds from mobile phones (300 MHz - 3 GHz),
July 2001

-] Federal Communications Commission Office of Engineaning & Technology (FCC OET),
Radiofrequency

“Evaluating Compliance with FCC Guidelines for Human Exposure to
Electromagnetic Fislds; Additional Information for Evalualing Compliance of Mobile and
Portable Davices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Documentation:

Additional
d) DASY4 System Handbook
Methods Applied and Interpretation of Parametors:

Measuremant Conditions: Further details are avallable from the Validation Report al the end
of the certificate. All figures stated in the cerificate ara valid al the frequency indicated.

Antarna Parameters with TSL The dipole is mounted with the spacer to position is feed
point exactly beiow the center marking of the flat phantom section, with the arms onented
parallel 1o the body axis.

Feed Point impedance and Refum Loss® These paramatars ame maasured with the dipole
positioned under the liquid filled phantom. The iImpedance stated Is transtormed from the
measuramant at the SMA cannector (o the feed point. The Relum Loss ensures low
reflected power. No uncerainty required,

Electrical Dalay: One-way delay batwean the SMA conneclor and the antenna feed point. No
unceriainty required.

SAR measured SAR measured at the staled antenna input powear.

SAR normalized: SAR as maasured, normalized 1o an input power of 1 W al the antenna
connector.

SAR for nominal TSL parameters: The measured TSL parameters are used 1o calculate tha
nominal SAR result.

Cerfificate Mo: D1900V2-541_Feb0T Page 20l 6
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Measurernent Conditions
DASY sysieem configurstion, a8 ar &8 not gvan on page 1,
DASY Verslon DA5Y4 va.T
Extragolation Athvanced Exirapcieton
Phsmbom Wodular Flal Phamiom VE.0
Distancs Dipole Centar - TBL 10 mm with Spaces
Zoom Scan Reschiion ds, dy, dz = & mm
Eraguency 00 MHE & 1 M2
Head TSL parametors
W
Tamparsturs Purmbttivity Conductivity
Heminsl Head TBL parameters 2oc 400 1.4l mhadm
Mansured Hosd TEL parsmaters [20:02)°C L AR R 1.38 minom £ 6 %
Haad TSL tempasaturs during iest (321=203)°C — —
SAR result with Head TSL
BAR gversged over 1 em’ (1 g) of Head TSL candben
SAR massued Z50 W npul power BTImW g
SAR normalkied rmalized 10 1W 0 mW iy
SAR for nominal Hesd TSL parsmatsmn ' reasmaized o 1% A0 (g £ 170 % (kT
SAR wveraged oeer 10 em’ (10 g) of Hesd TSL condibon
SAR maanrmd 2850 i inpul power L00 mWW ig
SAR normsised nommalzed o 1W A mN g
AR for nomingl Hesd TSL paametars norrraiined o 1W 102wy /g & 188 % (k=2
'c o i TEL paw ding io di, chagter "BAR Sensliviies”

Certificate No:  D1900V2-541_Feb07 Page J of 6
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Appendix

Antenna Parameters with Head TSL
Irpednrce. ranstormed 10 (bed posnl 4840 -4R O
Raturn Loss - 784 dR

General Antenna Parameters and Design

| Eroctricat Detay (one direction) | 1214 ns

Aftar long lerm wse with 100W radiated powes anly & slight warming of ire dipole neas i loodpoind can be measwred

They depole |8 made of slandarnd seminghd comcal cable. The centar contducior of the feeding ne s drectly connecled Io the
socond arm of the dipols. The antenna i themlone shorl-circuibed for DC-signals.
o axcessive foios must be appbiad 1o the dipole arme, becauss (hey msght bend or the soldered conneclions near the

fescpound mary ba darmaged

Additional EUT Data
Manufactured by SPEAG
Manufactused on Oclobor 4 . 2001

Certificate No:  D1900V2-541_Feb07 Page 4 of 8
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DASY4 Validation Report for Head TSL

Date/Time: 20.02.2007 09:25:37
Test laboratory: SPEAG, Zurich, Switzerand
DUT: Dipole 1900 MHz; Type: D1900V2; serial: D1900V2-SN: 541

Communication System: CW, Frequency; 1800 MHz; Duty Cycla: 1:1

Medium; HEL 1800 MHz;

Medium parameters used: f=1800 MHz; o=1.38 mha/m; £=38.9; p= 1000kg/m"
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: ET30DVE-SN1507(HF); ConvF(5.03, 5,03, 5.03); Callbrated: 18.10.2006
Sensor-Surface: 4mm (Mechanical Surface Detection)

Elactronics: DAE4 SnB01; Calibrated: 30.1_2007

Phantom: Flat Phantom 4.8L; Type: QDO0DP4GAA;

Measuramant SW: DASY, V4.7 Bulld 53; Post processing SW: SEMCAD, V1.8 Bulid 172

Pin = 250 mW; d = 16 mm/Zoom Scan (Tx7x7)/iCube 0: Measurement gnd: dx=5mm, dy=5mm, dz=5mm
Referance Value = 82.1 Vim, Power Drift = 0,050 dB

Peak SAR [extrapolated) = 16.8 Wikg

BAR(1 g) = 5.73 mWig; SAR(10 g) = 5.09 mWig

Maximum valua of SAR (measurad) = 11.3 mW/g

dB N '
0.000 ‘
-3.36
572

-10.1

-13.4

-16.8

0 dB = 11.3mWig

Certificate No: D1800V2-541_Feb07 Page 5ol 6



TM r‘ No.2009SAR00040
— Page 123 of 123

Impedance measurement Plot for Head TSL

Certificate No: D1200VZ-541_Febd7T Page B ol 8



