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] F N 5 Schweizerischor Kallbrierdienst
Schmid & Partner S c Sarvice sulsse détalonnags

Engineering AG T & Sarvizio svizzero & tarsturs
Zeughausstrasss 43, BI04 Zurich, Swizariand -r.;,” AR S swiss Calibeation Gervice
Accracited by the Swiss Fadersl Officn of Matroalagy and Accreditation Accregitstion No.: SCS 108

The Swiss Accreditation Service Is one of the signatories ta the EA
Muliilateral Agreament for the recognilion of callbration cartificates

client  SGS-CSTC (MTT) Cetifleste Mo: DAE3-560_Dec06
CALIBRATION CERTIFICATE s e
Object DAE3 - SD 000 DO3 AA - SN: 5898

| CaBbration procedum{s) QA CAL-06.v12

Calibration procedure for the data acquisition electronics (DAE)

Calibration date; December &, 2006

Condisan of ine caitratec item N Tolerance

This callbrrsion certificate GoEUMBnts tha tacaability o national slandards, which ralize the phyeical units of measurements (3.
The measurements and The uncerainties with confdens probabilty are givan on the following peges and are part of the carificats.

Al ibwabons have baen conducied in the clossd laboratony Radlity: emvirnment temperature (22 + 31°C and huminty < 7%

Calbenton Equipmenl used (METE crtical for calibration)y

Primary Standards oW Cal Data (Calibrated by, Cortificate Mo | Scheduled Cafibealion
Fluke Process Calibaior Type 702 | BN: 8295803 13-0ct-06 (Elcal AG, Mo 5482) Oct-07

KaEnley Mullimeter Type 2001 S 0810278 03-0ac4=08 (Elcal AG, No: B4 78] Oct-07

Secondary Standarts 1o # Chick Dabe in house) Scheduled Chack
Callbrator Bax V1.1 SE LIMS D06 AR 1002 15-Jun-08 [SPEAG, in house check) In house check Jun-07

Mamé Funiticn

Spnes
| Calbrated by: Steforo Glannotis Technician i ﬁ
itk
Bl by Fin Bomhoit RAD Directar
Appraved by -, g £ é’%

Issaed: Decesmbar 8, 2006

This cxibraan cerificate shall not be reprocuces excep? in fll without writen approval of the ialoraiany.
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Calibration Laboratory of Schwaizerischer Kalibriardienst
Schmid & Partner Service sulsse d'étalonnage
Engineering AG Servizio svizrero di tarabura

Swiss Calibration Serdce

Zoughaussirasss 43, 8004 Zurich, Switzerland

Accredad by the Swiss Fecaral Office of Mabmiogy and Ao editation Accrodiiation No.: SCS 108
The Swiss Accreditation Service i ane of the signataries to the EA
Multilstersl Agrecment for the recognition of calibration certificates

Glossary

DAE data acquisition elactronics

Connector angle  information used in DASY system to 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
cormesponds to the full scale range of the voltmeter in the respective range.

s 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
lest 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 commeon mode voltage on the
differential measuremant,

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

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

s Input Offset Measurement: Output voltage and stalistical results over a large number of
zero voltage measurements.

e Input Offsat Current: Typical value for information; Mazximum channel input offset current,
not considering the input resistance.

s Input resistance: DAE input resistance al the connectar, during internal auto-zeroing and
during measurement,

= Low Battery Alarm Voltage: Typical value for infarmation. Below this voltage, a battery
alarm signal is generated.

« Power consumplion: Typical value for information. Supply currents in various operating
modes,

Cartificate Mo: DAES-588_DechE Page Z20f5
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DC Voltage Measurement
AD - Convertar Resolution nominal

High Rarnge: 1L5E = T (TITN full range = -100...+300 mV
Low Range: 1LSE = ainV full ange = 1. +3m
DASY measurament paramalers: Aulo Zero Timea: 3 sec; Measuring time: 3 set
Calibration Factors X Y z
High Range A04.742 £ 0.1% (k=2) | 404.327 £ 0.1% (k=2) | 404103 £ 0.1% [k=2)
Low Range 393547 £ 0.7% (k=2) | 393513 2 0.7% (k=2) | 393385+ 0.T% (k=2)
Connector Angle
I Connacter Angle to ba usad in DASY syslam go=t1° |

Cartificate Mo DAE3-568_DweDE Page 3of 5
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Appendix
1. DC Veltage Linearity
High Range Input (V) Reading (1Y) Errer (%)
Channel X + Input 200000 196989.9 0.on
Channal X + Input 20000 2000227 .04
Channel X = Input 20000 -19008_87 -0.01
Channel ¥ + Input 200000 200:0:00.1 0,00
Channel ¥ + Inpat 20000 19059, 20 0,00
Channel ¥ - Input 20000 -20003 .47 002
Channel Z + Imput 200000 200000.0 Q.00
Channel Z + Input 20000 20001.01 001
Channel Z = Input 20000 -20001.46 .04
Low Range Input (V) Reading {u¥) Error (%)
Chanrel X + Input 2000 19009 0.00
Channal X + Input 200 108,91 005
Channel X - Input 200 -200.88 0.43
Channel ¥ + Input 000 10699 0.00
Channel ¥ * Input 200 189,35 0,32
Channel ¥ = Input 200 -200.57 0.28
Channel Z + Input 2000 20001 .00
Channel £ + Input 200 200,37 X'
Channel Z = Input 200 -201.04 0.52
2, Common mode sensitivity
DASY jrement paramaters: Auto Zerc Tima: 3 see, Measuring time: 3 sac
Common mode High Range Low Range
Input Voltage (my) Average Reading (V) Average Reading (V)
Channel X 200 -6.08 -11.00
- 200 B.a8 12.92
Channel ¥ 200 6.65 6.78
- 200 -B.07 -8.07
Channel £ 200 -5.10 -5.58
- 200 4,40 364
3. Channel separation
DASY measuremant parameders: Auto Zero Time: 3 sec; Measuring fime: 3 sec
Input Valtage (mV) | Ghannel X (V) Charmel ¥ (uV) Channel Z (pV)
Channel X 200 047 Q.37
Channel ¥ 200 1.04 - 3.88
Channel Z 200 -1.66 .07 -

Carlificabe No: DAES-568_Decld

Page 4 af 5




Order No: GSM10212817-3
Date: Jun. 3, 2008
Page: 150 of 192

4. AD-Converter Values with inputs shorted

DASY measurement parametsrs. Auto Zero Time: 3 sec; Measuring ime; 3 sec

High Range (LSE) Low Rangs (LSEB)
Channel X 16385 15608
Channal ¥ 15744 16385
Channel Z 18312 18061

5. Input Offset Measurement
DASY measursment parameters: Auto Zaro Time: 3 sec; Measuring Bme: 3 set

Input 100G
Avarage [u\v) min, Offset (uV) | max. Offsat (uV) Tl ?:;;‘hm
Channel ¥ 0.186 0.70 1.24 .30
Channel ¥ -1.80 -2.48 -0.86 0.32
Channel Z -0.25 -1.18 g.az 0.38
6. Input Offset Current
Mominal Input circuitry offset curment on all channels: <25fA
7. Input Resistance
Zeroing (MOhm) Measuring (MOhm)
Channel X 200.2 0. 2001
Channel ¥ 204.0 02004
Channel Z 2058 3.20:00
8. Low Battery Alarm Voltage [vesfied during pre test)
Typical values Alarm Lewvel (VDC)
Supply (+ Vi) +7.9
Supply (- Voe) T6
9. Power Consumption [vadfied during pre test)
Typical values Switched off (mA) | Stand by [mA) Transmitting (mA)
Supply [+ Voo) +0.0 +6 +14
Supply |- Vec) -a.01 B A

Cerificate No: DAER-568_Decd Page 5 of §
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse &3, 3804 Turich, Switzerland

Schweizerischer Kallbriordienst
Sarvlce sulssa détalonnaga
Servizio avizoers di laralur
Swiss Calibraion Service

Acradited by the Swia focrediticn Bendoo (SAS) Aceraditation Na2 SCS 108
Thiz Swisz Accredizabon Service i one of Bee signelories 1o the E&
Multlisterad Agreamaont for the recognition of calibration canificates

client 5G5S —CSTC (MTT) Carntificas: bo: D.A.Emﬁjlmﬂ?
CALIBRATION CERTIFICATE

Dzjecl DAEZ -SD DOO D3 AS - SM: 568

Cafilralicn protechresia) G CAL=-06vi2 .
Calibeation procedure for tha data acquisiion electronics (DAE)

Calitratian dtn: Movembes 18, 2007

Comliiin of the calibated gan [N Tolerance

Thits citraiiun cerlifcete dovunmals e iraceability i ragional standards, which realize the physical urits of mesaurementa (B,
Tha maasuramenis and ihe uncedainlies with sonfdencs pronehiliy ara givan on Tha inlosing pages an: ané can of e baniicas,

Al calibrations heres been concucted in Tha cloasd |sbomstony faciity: erdronmant temparature (22 3 370 and bumidity < 708

Calit:ralion Equipman ueed {METE ortica tar zalbrabon)

Primary Staydards 0% Coal D (Cabbeaned by, Cerifizale Keo) Srheriiiad Calbaton

Fhshie = ooess Galirabar Type 702 | SH: (285803 H-0GHDT (Bl AG, Mo B46T) Gt 04

Keithley Mutimeter Typa 2001 5H; CEBOETE 03-0c-07 [Elaal AG, Kia: B485) o4-0a

Saccrddary Standards 133 Creck Date (in houss| Ephesuied Chock

Calibrator Bax W1 SE UMS 306 4B 1004 25-Jun-07 (SPEAGE. In hrasa nhark) In house ched Jun-08
al Crrnir Situifen Techmcian ¥

Caliprated by nigues 1 Chiic }l_fiﬁi‘ﬂ\.

Anprooed by Fin BarnsHL D Director

. n!ﬂ.wm

Eesued: Movember 18, 007

This calimaion ceréf cale shell not be repradwced axcapt In full wilhout wrien approval of ihe labonstany.

Coarificate M DAE3-569_MNawlT Fage 1 cf §
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DOC Voltage Measurement
A0 - Corvarer Resolution nominal
High Range: 1LSE = B.uV ., full ranga = -100..,~300 muf
Low Ranga: LGB = GinY . lull range = -1....... +3my
DASY mesgurement parsmaters: Auto Zana Time: 3 e Measuring time: 3 aec
| calibration Factors X Y z
High Ranga A0 TR+ 1% (8=2) | 404362 £ 01 % (k=2) | 404137 LO1% (k=2)
Low Range 304862+ 0.7% (k=2) | 3.M2TAL0T% (k=d) | 2942001 0.7% (k=2)

Connector Angle

Connector Angle 1o be usad in DASY ayatem TR ) [

Cerdificabe Moo DAL 508 _MWevDT Fapga 3af 5
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Appendix
1. DC Voltage Linearity
High Range Input {u¥) Reading (uV) Error (1)
Channel X + Input 200000 1998654 0,00
Chanrel X+ Input 20000 2000210 D02
Channel X = Inpul 20000 - 19908 40 -0.01
Channel ¥ + Inpuit 2000010 1905545 A 0,00
(Channal ¥+ Input ' 20000 0056 D.00
Channal ¥ - Input 20000 20005, 76 i
Channel Z + Input 2000010 180056 7 200
Channel Z + Input 20000 19095 91 .00
Chamnel £ - Input 20000 2001 .53 o
Low Range Input {1V} Reading (pY¥) Errar (%)
Channal X + Input 2000 2000 2.00
Channal X + Input pili] 1a4.91 0.05
Channel X = fnpast 200 -20d.13 206
Charmal ¥ * Irlle 2000 2000 Q.00
Channal ¥ + Input 20 1UH.BY 4155
Channel ¥ = Inpurt 200 -200.33 T
Channel Z + Input 2000 2000 ) .00
ChannelZ  + Input 200 © 1gB87 056
Chaninel 2 = It 200 -200.87 48

2, Common mode sensitivity
DASY messurenent peramaters: Auto Zern Tima: 3 sec; Measuring time: 3 sec

Common mode High Range Low Range
Input Voltage (mV) Average Reading (pV) Average Reading (uV)
Chamned X 200 -5.51 511
- 200 914 516
Channel ¥ 200 738 724
=200 -E.13 -B.T4
Channel Z 00 | 541 585
- 200 460 418
3. Channel separation
DASY measurement parameters: Aulo fem Time: 3 sec: Measuring fimea: 3 sec
Input Valtage (mV) | Channel X (i) | Channgl ¥ [uV) Channel Z (uV)

Channel X 200 - 1.82 0.57
Crannel ¥ 200 D44 : : 38
Channel Z 200 £.57 043 |

Carfificaie Mo DAES-568_MNovl? Pagadal s
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4, AD-Converter Values with inputs shorted
DALY measuramant parsmaters: Auto dero Time: 3 sec; Maasuring tima: 3 sec

High Range (L5B) Low Range (LSB)
Channel X 16385 15475
Channel ¥ 15747 15647
Channel Z 16314 1E212

5. Input Offset Measurement
DASY messuramant pararmetars: Aube Zaro Time! 3 sec; Maasufing time: 3 see

Inpal 10
Average (V) | min. Offset (¥} | max. omsstgyy | 5™ ";':,:]'I“““
Channel X o2 086 122 03z
| Channel Y 062 =163 045 0.30
Channel Z 386 -2.BB -0.44 0.35
6. Input Offsat Current
Mominal Input circuitny offsel gurrent on ol ohanncls: <2514
7. Input Resistance
Zerolng (MOhm) Measuring (MOhm)
Channel X 02000 1483
Channel ¥ 02000 2032
Channel £ 022007 A
8. Low Battery Alarm Voltage (verfiad during pra test)
Typical values Alarm Lewvel (WDC)
Supply (+ Vee) +9
Supply {- Vicc) =T
9. Power Consumption (vedfisd curng pratest) =S 2
Typlcal values : Switched off (mA) | Stand by (mA) Transmitting (maA)
Supply [+ Vee) +00 +i +14
Supply (- Veg) —0.01 -8 B

Certificabe Mo: DAES-565 Mowd? Fage 50 5
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Calibration Laboratory of

Sehwaizorischer Kakilrigndanst
Schmid & Partner Sarvice sulsse J'dalonnage
Engineering AG Sarvizic svizzoro di taratura
Zsughausstrasse 43, 3004 Zwrich, Switzarland Swiss Calibration Servics
Acrradibed by e Swiss Federal (e of Metmiogy and Actrediation Accrediation Mo.: SCS 108

The Swiss Accredilalion Sarvice ks one of the signatories to the EA
Multilatersl Agreemant for the recognition of ealiration cortificates

This caliration cerificate documents ha acernility to national slandants, which realize the physical unils of moassements (511
The measursments s Be uncerminties with confidente protabdity sre ghven on the folowing peges and are part of the carmficale

M calisrations Rave Do conducssd in the sosed laboratory faclity: ermironment lemparatuna (22 + 3)°C and humidity = T0%.

Calwation Equipment ussd (METE citical for calibraton)

Prinary Standarnds 0¥ Gal Date [Caibeated by, Cortificats Mo j Scheduled Callbration
Power musar EPM-4424 GEITABTO4 G3-0cha8 (METAS, Mo, 21700808} Q-7

Provser wansor HP B481A USITIG TR 02-0et06 {METAS, No, 217-00808) Q07

Refprence 20 dB Anenuator &M 5068 (20g) 10-Aug-06 (METAS, No 217-00581) Aug0T

Referance 10 dB Aflenuator SH: S047.2 {100 10-Aug-06 (METAS, Mo 217-00501) AugOT

Reeferanca Probe ETADVE (HF} 5M 1507 10.0et-06 [SPEAG, Na, ETA1607_Od06) Oet07

DAES ShB01 15-Dec5 (SPEAG, No. DAE4-601_Decd5) Do

Secondary Standards o Check Date (in houss) Scheduled Check
Power sensar HP B481A MYA1092317 18-0ct-02 (SPEAG, in housa chedk Och05) In house ched: Ock-07
RF genammior Aglent E44218 MY410006TS 11-May-05 {SPEAG, in house check Nov-05)  In howse cheds: Mov-07
Matwark Analyzer HP BTS3E USITINSES 54206 18-Oa-01 (SPEAG, in house check Oct08) In howss ches: Q07

Eialirated by:

This calibraton certificats shall pal be mprodeced cxoept i full wilhoul witten approval of the labaralery.

Cartificabe No: DO00W2-184_DechE Page 1af@
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Calibration Laboratory of

; g Schweizerischer Kalibrierdisnst
Schmid & Partner c Bervics sulsse diétalannage
Eﬂgiﬂ&&ﬂf‘lﬂ A Servizio svizzers di taratura
Zeughausstrasse 43, G004 Zurich, Switzerland S Swiss Calibration Service
ccradited by Mo Swiss Federal Office of Matoingy and Accreditation Aceroditation Me.! SCS 108

The Swiss Accraditation Service is ana of the signatories to the EA
Multflateral Agreament for the recagnition of calBration cortificatas

Glossary:

TSL tissue simulating liquid

ConvF gensitivity in TSL / NORM xy.z
MFA not applicable or not measured

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) 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),
Juby 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 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 avallable 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 pasition its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

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

« Electrical Delay: One-way delay batween the SMA connector and the antenna feed point. Mo
uncertainty requirad.

« SAR measurad: SAR measured al the stated antenna inpul power.

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

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

Cerfificale Mo: DI00VE-184_Decl Paga 2 of 9
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Measurement Conditions
DASY systam configuration, as far as not given on page 1.
DASY Version DASY4 V4T
Extrapolation Advanced Extrapalation
Phantom Madular Fiat Phantom V4.5
Distance Dipole Center - TSL 15 rmm with Spacer
Zoom Scan Resolution che, dy. dz = 5 mm
Frequency 900 MHz £ 1 MHz
Head TSL parameters
The following parameters and caloulations were applied.
Temparature Permitthvity Conductivity
Nominal Head TSL parameters 20°C 41.5 (.87 mhaim
Measured Head TSL parameters (220+02)°C 408 £E6% (.97 mbem £ B %
__Em TSL termperature durlng test (2.7 £0.2)°C — —
SAR result with Head TSL
SAR averaged over 1 em’ (1 g} of Head TSL Condition
SAR measurad 250 mW inpul power 2T2mWig
SAR normalized normalized o 1W 109 mWig

SAR for norminal Head TSL paramaters

normalized 1o 1TW

10.8 mW ig £ 17.0 % (k=2)

SAR averaged over 10 cm?® (10 g) of Head TSL condition
SAR measurod 250 mW inpul power 175 mW /g
SAR normalized normalized o 1W TOOmW g

SAR for nominal Head TSL parameters '

nomalized 1o 1W

6.95 mW fg £ 16.5 % (k=2)

! Cormection ko nominal TSL parameters acoording o d), chapler "SAR Sensitivities™

Certificate MNoc DR00W2-184_DechE
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Body TSL parameters
The fofcwing parameters and cabculations were apphed.
Temperature Permittivity Conductivity

Mominal Body TSL parameters 220°C 550 1.05 mha/m

Measured Body TSL parameters {220+02)C 534%8% 1.05 mhaitm £ 6 %

Body TSL temperature during test (21.6+02)'C —_ —
SAR result with Body TSL

SAR averaged over 1em® (1 g) of Body TSL condition

SAR measuned 280 mW input power 275mW g

SAR nosmalized nomalized bo 1W 11.0mW /g

SAR for nominal Body TSL parameters * nommalized o 1W 10.8 W g 2 17.0 % (k=2

SAR averaged over 10 cm® {10 g) of Body TSL condition

SAR measwed 250 mW input power 1.7 mW /g

ZAR nommalized nomnalized bo 1W TiEmwW/ig

AR for nominal Body TSL parameters nomalized to 1W 7.05 mW ig % 16.5 % [k=2)

? Comection to mominal TSL parameters sccording to d), chapter "SAR Sensilivities"

Ciertificate Mo: DHG0VE-184_Dechf Page 4 of &
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Appendix
Antenna Parameters with Head TSL
Impedancs, fransformead 1o feed point 50.8(2-62 [ il
Returm Lass - 242 dB
Antenna Parameters with Body TSL
Impadance, ransiormmed to fead point 46.7{1-B.3 2
Febumn Loss - 20,7 dB

General Antenna Parameters and Design

| Electrical Delay {one direction)

1411 ns

Afler lgng 1erm wse with 100W radiated power, only a slight warming of the dipale near the feedpoaint can be rreasurad.

The dipele is made of standard semirigid coaxial cakée, The center conductor of the feeding line is directiy connected 10 the

second arm of the dipoie. The antenna is therefore shon-circuited for DC-signals.

Mo excessive force must be applied 1o the dipole arms, because they might bend or the soldered connections near the

faedpaint may be damaged.

Additional EUT Data

Manufaciured by

SPEAG

Manufaciured on

Agril 01, 2003

Cartificate No: DB00VE-184_DecDE
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DASY4 Validation Report for Head TSL
Date/Time: 05.12.2006 17:14:04

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 900 MHz; Type: DODIV2; Serial: D00V - SN: 184

Communication System: CW,; Frequency: 900 MHzDuty Cycle: 1:1

Medium: HSL 900 MHz;

Medium parameters used: =900 MHz; o = (969 mho/m; & =40.7; p = 1000 kg/m'
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY 4 Configuration:
s Probe: ET3DVE - SN1S0T (HF): ConvE(6.01, 6.01, 6.01); Calibrated: 1%.10.2006
& Sensor-Surfaces 4mm (Mechanical Surface Detection)
#  Electromics; DAES Sn601; Calibrated: 15.12.2005
& Phaniom: Flat Phantom 491 Type: QDUOOP49AA;

¢ Mewsrement SW: DASY4, V4.7 Build #6; Postprocessing SW: SEMCAD, W18 Baild 171

Pin = 250 mW; d = 15 mm/Zoom Sean (7x7x7)/Cube 0:
Measurement grid: dx=>5mm, dy=3mm, dz=3mm

Reference Value = 57.4 Vim; Power Drift = -0.013 dB

Peak SAR {extrapolated) = 4.01 Wikg

SAR(1 g) = 2.72 mWig; SAR(10 g) = 1.75 mW/g

Maximum value of SAR (measured) = 2.96 mW/g

dg
n.oan

-E.00

0 = 2. 96mWig

Certificate Mo: DOO0V2-184_Decls Page 6 af 0
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Impedance Measurement Plot for Head TSL
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DASY4 Validation Report for Body TSL

Date/Time: 06.12.2006 15:53:38

Test Laboratory: SPEAG, Zurich, Switserland
DUT: Dipole 900 MHz; Tyvpe: DYO0VL; Serial: DOMOV2 - SN:184

Communication System: CW; Frequency: S00 MHz;Duty Cyele: 1:1

Medium: MSL20D;

Medium parameters used: f= 900 MHz, o = 1.05 mho/m; &, = 53.4; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration;

Probe: ET3DYG - SNL0? (HF g CorvF(3.8, 5.8, 5.8 Calibrated: 19.10.2006
Sensar-Surfoce: dmm (Mechanscal Surface Detection)

Electronics: DAES Sn60]1; Calibrated: 15122005

Phantom: Flat Fhantom 4.91; Type: QDIOOP49AA; ;

Measurement SW: DASYS, V4.7 Build 46; Postprocessing SW: SEMCAD, V1,8 Build 171

Pin = 250 mW; d = 15 mm/Zoom Sean (Tx7x Ty Cube 0:
Measurement gnd: dx=5mm, dy=5mm, di=5mm

Reference Value = 56.1 Vim; Power Drift = 0.006 dB

Peak SAR (extrapolated) = 389 Wikg

SAR(] g) = 2.75 mW/g: SAR(10 g) = 1.79 mW/g

Maximum value of AR (measured) = 3.00 mW/g

dB8
n.00m

AL

.56

AT

0 dE = 3 00mWig

Coerfificate No: DO00V2-184_DecO6 Page 8 of 9



Order No: GSM10212817-3
Date: Jun. 3, 2008
Page: 163 of 192

Impedance Measurement Plot for Body TSL

& Deo 288E 1813942

EHD 51z i U Fa = 86,5594 i B2SAR & TL1.425 pf S EG G0 M
.
ML Hark ers
bl 23 44,009
i 44, 055 i3
Eor - : \ 355,086 HHz
{,’ £
i
h
by r v
X =
"
2 .I:?‘ e
CHZ 511 LOG 5 dE/REF_-28_dB H-2B.T4E dE_ SHE,658 088 NHz
ﬁﬁr N ———"— .
+ - a i i . 4 4 . & '
& 1:-7. 3657 dB
Eor x\\ : - | BI5.AEE HHE
\\é J;’
71 i
[
1i? t \d 1
t
START E35.000 000 FHHE ' STOP | L98.008 000 MHZ
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Calibration Laboratory of
Schmid & Parinar
Engineering AG

Zeugrausstrasse £3, #004 Zunich, Switperlang

Acoredied by the Swiss Acimiilad on Serdcs (SAS)

Thee Swiss Accrediation Service is ane of the signatories to the EA
MulSilataral Agraamant for the eeogrifion ot callbration catificaias

Galibretion procedure]s]

Cabbrabon dabe:

Comition of the cBbrated $am

#8 calibrations have been conducted in the dosed laboratory faclity: et

Calibration Equpriert used (MATE citicsl for chsbeation
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Date: Jun. 3, 2008
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Schwetzarischer Kalbriardenst
Servioe swisse détalonnagas
Servizio swizzeno di laraiura
Swiies Calibiratinn Sarvics

This callbration certfficate cooumenos e traceability to national stendands, which realize the phyeical unite of messurements (5).
Thi MeRRINEMANES AN e | msrinin fes wilh confenns probakliy ane given on the following cages and ane part of the cersfoae.

b bemperaue {22 + 31'C and husidity < 0%,

Sehediled Calhration

SC5 108

| Primery Slandans In &

Cazd Nare [ by, Cenificate Mo |

Fower mater EPM-a424
Fower senscr HF 84814
Reference 20 62 Atenualor
Falerames 10 05 Athnusior

GEIT480T04
LISITTTES
ShE 5036 [205)
G 0472 (10v)
Feference Frobe ETIDVEIHF) | 5N 1507

L4007 METAE, Mo, 317-D0736}
L4-0k-07 IMETAS, Mo, 317-00738)
O7-Aug-07 (METAS, Ma 21 700718
OF-Aug-07 (METAS, Mp 217-00713)
260007 ISFEAG. Ne. ET3-1507_0esT)
e an7 (SFEAG, Mo, DAESEI_anii7)

Chescs Clarle in house)

Ieshwork Analyzer HF EFSIE

Calibrated by:

Sppraved by

DAE4 SN 501
Secoodary Stancata 0 3

Fosear pangar HF 22818, | wrvatoazaay
RF ganaals R%S SMT-08

Ouat-02
Cud-08
M08
A8
St
Jam-03

Scheduled Chesck

18-0et-L3 {SPERG. in hotse check D07}
A (SPEAG, i houss diech Ou07)
RCetdi (SPEAG, in hause check (L F)

m«m caitificabe sl mal e rsscdused acept o full without wiitten approwal of the laboratony.

I houss chack: Oel0m
Ir1 s wheeck: Ool-0d
Ir house chenk: k(2

|gsue: Dasamber 21, A0

Ciertificaate P DEMWE-184_[hactl ¢
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Measuremeant Conditions
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DAY systam configuration, e lar &5 mol gven o0 page 1.

DASY Version DASY4 V4T
Extrapolation Bvancad Exirapolation
Phamtom Moduler Flat Phantom V4.9
Distance Dipole Canter - TSL 15 mm with Spacer
Zoom Scan Resclution o, oy, dz = 5 mm
Fragquency SO0 MHEZ + 1 MHz?
Head TSL parameters
The following parameters and calculations were spplied, S
Temperature Permitiivity Conductivity
Mominal Head TSL parameters 2.0 41.5 0.57 rwaim
Maasurad Head TSL parametars (220 +0.2)°C 425 %6 % [LBE mihofm £ 5 %
Haad TSL temparature during test (221402370 i
SAR result with Head TSL
SAR averaged over 1 em’ (1 g) of Haad TSL Cirwcition
SAR measred 280 mW ingit poer 273mWig
SAR nomalized normaized fn 1W 109 mW Fg

EAR for rominel Head TSL paramctars narmakzed o 1W 1.0 mW iig £ 7.0 % [k=2)
SAR averaged over 10 cm? (10 g} of Head TSL condition

SAR measrad 280 mW iingul poreres 175 mWfg

SAR nosmalizad normalized o 1W F.O0 mW g

SAR for nominal Head TSL pararmelers '

normalized o 1W

T.05 mW ig £ 16.5 % (k=2)

! Correction to norminel TEL paramedera accorcing te d), chagter “SAR Samaitivities®

Certilicata Moo DONWE-TEL hecly

Fage 3 ot U
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Body TSL paramatars
The fallowing parameters and ealoulofiors were spplied.
Temperaturs Permittivity Conductidty

Maminal Bady TSL paramaters 22.0°C 55.0 1.05 mhoim

Measured Body TSL parameters (220+0.2)"C 542168 % 1.06 mhofm + 6 %

Body TSL temperature during besi (226+£02)"C — e
SAR result with Body TSL

SAR averaged over 1 em’® (1 g) of Body TSL Candition

EAR messured 250 MW inpul power 200 mWing

SAR nnrmeEized ngmnalized to W HemiMig

AR for nominal Body TSL paramaters nonmalizad to W 11.4 mW ig £17.0 % (k=)

SAR aversged over 10 em® (10 g) of Body TSL condition

SAR messurad 2560 mW input power 18T mWig

SAR narrmeaized namialized to 1% TAAmMWN I g

SaR for nominal Body TSL paramebers © mermallzed to 19 740 mW /g £ 16.5 % (k=2)

¥ Corrpolion 1o nomenal TSL parametere according to d), chapler *5AR Bensitivilies”

Carificae Mo DR00v2-184 _DaclT
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Appendix
Antenna Parameters with Head TSL

Impedance, transformed o feed point 486 0x-7 50
Fualurn Losa 223 dB

Antenna Parameters with Body TSL

Impedance, ransTomed io teed paint A5 r- 4 (O
Fefurn Loss -191 dB

General Antenna Parameters and Design

Elncarical Delay {one e |  1471ms

After long tarm uea with 100W radiated power, only & shght warming cf the dipole naar the feedpoint can be measured.

The doxode i made af standand samirigid cnaxial cabia The center conducior of the feeding line s directly connaectad o the
sacond arm of the dipole. The antenna ie tharsfora short-circuited for DC-signals.

Mo encessive lorce must be applied 1o the dipobe anrs, because they might bend or $he soldered connections near the
feadpaint may be damaned

Additional EUT Data

Manufachercd by EPEAG
sdanutacheEes on Aprl 1, 2003

Carlificans: Moz CR02-1848_Der7 Pagn fed 9
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DABY4 Validation Report for Head TSL
Drate/Time: 21,12 2007 14:51:24

Test Laboratory: SPEACE, Zunch, Swibserlamd
DUT: Dipole 200 MLz Type: DY00V2; Serial: DYV - EN:1H4

Communication System:; CW; Frequency: 900 MHz; Duty Cwele: 111

Medium: HSL 900 MHz;

Medium parameters used: §= 900 MHz; o = 0,98 mho/m; £, = 42.5; p— 1000 kgfm*
Phantom section; Flat Section

Measurement Standard: DASY S (High Precision Assessment)

NASYS Comfiguration:
s Probe: ET30VS - SN1307 (HF): ConvF(3.93, 5.53, 5.93) Calibrated: 26.10.2007
= Hensoc-Sorfes, funn (Meclanical Sorface Detection)
& Elecironics: DAES Snill; Cnlibeated= 100012007
®  Phantom; Flot Phantom 4.90; Type: QLEKEYAA

& Deasurement SW; DASYS, V4.7 Buld 55; Posipracessing 5W: SEMCAD, V1.8 Build 172

Pin = 250 mW; d = 15 mmv/Zoom Sean (7x7x7)/Cube 0:
Measurement grid: dy=5mm, dy=3mm, dz=3mm

Reference Value = 56.9 Vim; Power Drifi = -0.012 dB

Peak SAR {extrapolated) = 4.06 Wik

SAR(1 g) = 2.73 mWig SAR(I0 g) = 1.75 mW/g

Mazimum valne of SAR (measured) = 2.95 mW.y

a8
o000

-3.00

-6.00

-15.0

[ dH = 2 95mWig

Cordifizade Mo: DO0IW2-184 Decd7 Pane 8 a9
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Impedance Measurement Plat for Head TSL
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DASY4 Validation Report for Body TSL

DratesTime: 20.12.2007 15:46:31

Test [ shoratory: SPEAG. Zunich, Swilzerlaid

DUT: Dipole 990 MHz: Type: D900V2; Serial: DYV - SN:184

Communication System: CW; Frequency: 900 MHz; Duty Cycla: 1:1

Mediom: MSLS00;

Medium parameters used: F= 900 MHz; o = 1.06 mho'm; £, = 54.2; p — 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (High Precision Assessment}

DASY S Conlguraliod:

Probe: ETSDVG - SN1507 (HF), ConowF(5.57, 5,57, 5,37k Calibmeed: 26, 102007
Semsoe-Salaes; duin (Mechanical Surface Defection)

Elestranies DAED Sehl1]; Cal hrated- 300002007

Phantome; Flat Phastom 1905 Type: QLIXHIP4YAS

Measrement 5W: DASYA, V4.7 Build 55; Postprocesaing 8W: SEMCAD, V1.2 Build 172

Pin=250mW/Zoom Secan {7TxTxT)/Cube (:
Mezsurement grid: dx=5mm; dy=53mm, dz=53mmn
Reference Value = 56.% Vim; Power Drift = 0.008 dB
Peek SAR (extrapolated) — 423 Wik

SAR(l g) = 2.9 mW/g; SAR(I0 g) = 18T mWig
Maximum value of SAR (memamed) = 316 mWig

a0
D.000

-3.00

-0.00

-12.0

-15,0

0 dF =3 1hmW'p

Cartificate Mo: DU00VE. 184 Decly Page Bofg



Impedance Measurement Plot for Body TSL

Zi Deo ZEAT J16:RI1IL
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5 Schwezerischer Kalibriardianst

C Service sulsse détalonnages
Servizio svicrara di laraiura

S  gwiss Calibration Borvice

Accragiation No.: SCS 108

cartificate No: D1800V2-5d028_Dec0b

[CALIBRATION CERTIFICATE

| Object

Calbrafion procsdure|s|

Calioration date:

Cendition of tha calibrated Hem

D1900W2 - SN: Sd028

oA CAL-O5.vE
Calibration procedure for dipole validation kits

December 12, 2006

In Tolerance

Calioration Equipment used [MATE critical for calibiration)

This cabbratian certificabe docufients tis facaabilty o national standards, which realize fhe physical units of messurements (S}
Thes reasuram ents and e uncerainies with sonfidence probablity are given on e fllowing peges and are pan of e cartificats

Al calibralions have basn conducted in e closed boratony faclity; emronment lemperatune (22 + 372 and humidity < 70%.

This calibration sericie shal not De reprocuced exoept in full wilhout wiilhen spproval of o laboriony:

Primary Stardarnds G # Cal Date {Calbrated by, Certificabs Mo | Seheduted Calibradion
Powar meter EPW-4428, GEIT4H0T0 3-Chca-08 (ME TS, Mo, 24 7-00608) Qa7
Prwar sangaer HP BRI US3TIEITHS (i=Oact=08 {METAS, Mo 217-006G08) Oat-07
Rderence 20 dB Atleruaor Sn- 5085 [20g] 10-Aug-06 (METAS, Mo 217-00591% AugO7
Rataranca 10 dB Atleruator S 50472 (0] 10=Aup-06 (METAS, Mo 21700591} Aug-OT
Ralaranss Praba ETI0DWN ENBOT 150010 (SPEAG, Mo. ET3-1507_OclDg) o7
Raferanca Praba ESZDWI L 18.0¢1-06 (SPEAS, No, E53-3025_OciDE) Oet-07
CAEd | &M 601 15-[mpo-08 | BPEAG, Mo, DAES-G01_DecliS) D08
Sacondary Slandards IDa Chnck Date {in Rouse) Schvstulend Cheack
Perwer ganeor HE 84814 MYA10E2317 18.0ck-02 (SPEAG, in house chack Oct-05) In house check: DC-07
RF generator Aglerd EHIE b 41 0008TS 11-May-05 [SPEAG, in housa chack Mov-05) En horisn ol Moe-07
Mabwank Analyzer HP BTSIE US3TIR0SAE 54208 18:0ct-01 (SPEAG, in house chack Oct-08] in howse chacdk: Ocl-07

Maimsa Funclion Signalure
Cadibrated by I Ml Labaralsry Tachnician p h& i

- L

Appeoved by Katja Paravic Tachracsl Marager

i

|ssued: Dacemiber 14, 2006

Cartificate Ne: D1S0V2-5a028_Decls
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Calibration Laboratory of AN Schweizerischer Kallbriendbenst

Schmid & Partner M}: 2 Sarvice suissa Calaonnage
Engineenng AG e ¥ Barvizio svizraro &l taratura

Zeughaussirasse 43, 8004 Zurich, Switzedtand {’ﬁ-:-.f:ﬁn.:-f‘* S swiss Callbratian Service

Accredited by the Swiss Federal Difica of Malrology and Accreditation Accreditation Ne! SCS 108

The Swiss Accraditation Service s one of the sipnaiories to the EA

Muttslateral Ags ot for the gnitien of calibration cartiieales

Glossary:

T5L tissue simulating liquid

ConvF sensitivity in TSL/ NORM x,y.2

A, not applicable or not measured

Calibration is Performed According to the Following Standards:

aj

IEEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (3AR) in the Human Head from Wireless
Communications Devices: Measurement Techniques®, December 2003

b} CENELEC EM 50381, "Basic standard for the measurement of Specific Absomtion Rate

c)

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 Maobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplemant C (Edition 01-01) to Bulletin 65

Additional Documentation:
d} DASYd Systermn 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 cedificate are valid at the frequency indicated,

Antenna Paramefers with TSL: The dipole is mountad with the spacer to position its feed
point exactly below the center marking of the flat phantorn section, with the arms onented
paraliel to the body axis.

Feed Point Impedance and Relurn Loss: These parameaters are measurad with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measuremeant at the SMA connector to the feed point. The Returm Loss ensures low
reflactad power. Mo uncertainty required.

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

S5AR measured: SAR measured at the stated antenna input power.

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

SAR for nominal TSL parameters: The measurad TSL parameters are used to caloulate the
nominal SAR result.

Coerificzale Mo: 01900V2-54028_Decdi Page 2 of 8
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Measurement Conditions
DASY syatem configuration, as far as nod given on page 1.
DASY Version [R5 W47
Extrapolation Advancad Exirapalation
Phantam Modular Fiat Phantom V5.0
Distance Dipole Center - TEL 10 mem wilh Spacar
Area Scan Resolution di, dy =15 mm
Zoom Scan Resolution du, dy,dz =5 mm
Frequency 1900 MHz + 1 MHz
Head TSL parameters
The following parametars and calculations were applied.
Temperature Parmittivity Conductivity
Mominal Head TSL parametars 20 d0.0 1.40 mihaoim
Measured Head TSL parameters (220405 °C MAtE%R 1.40 mbaodm + 6 %
Head TSL temperature during test (212+023)°C - —
SAR result with Head TSL
SAR averaged over 1 em® {1 g) of Head TSL condition
SAR measured 250 mW input power B.36mW /g
SAR normalized normalized to 1W T4mW g

SAR for nominal Hesd TSL parameters

normaized to 1W

36,6 mW I g £ 17.0 % (k=2)

SAR averaged ower 10 om® (10 g) of Head TSL Candition
SAR measuned 280 mW input power 496 mW /g
SAR normalized narmadized bo 1W 198 mW /g

SAR for nominal Head TSL paramaters '

normadizad bo W

10.5 mW | g £ 16.5 % (k=2)

! Carmraction to nominal TSL parameters according to d), chapter “SAR Sensiivities”

Carfificabe No: D1900V2-54028_DwecDB

Page 3ol 0
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Body TSL parameters
The lolowing parameters and caloulglions were applied,
Temperature Permittivity Conductivity
Mominal Body T5L parameters 220G 53.3 1.52 mho/m
Measured Body TS5L parameters (22.0+0.2)"C 518+8% 1.54 mho/m £ & %
Body T5L temparature during test (21.8+£0.2)"C - e
SAR result with Body TSL
SAR averaged over 1 em® {1 g) of Body TSL Candiian
SAR measured 250 W inpl power 950 mW fa
SAR normalized normakized to 1W Ja0mW fg

SAR for nominal Body TSL parameters *

normakized to 1W

370 mW (g £17.0 % (k=3)

SAR averaged over 10 cm” (10 g) of Bady TSL candiban
SAR messured 250 mW Input power 505mW g
SAR normelized normalized to 1W 202mwW fg

SAR for nominal Body TSL parameters

narmabzed to 1W

19.8 mW { g £ 16.5 % (k=2)

# Corection to nomingl TSL parameters aceonding lo d), chapler “SAR Sansftivities"

Caortificats Mo D18900V2-54028_Decd
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Appendix
Antenna Parameters with Head TSL

Impedance, ransformed 1o feed paint B4 +45]0
Retum Loss -24.1dE

Antenna Parameters with Body TSL

Impedance, transformed 1o feed point Bl2 o+ 660

Ratum Loss -23.6dB

General Antenna Parameters and Design

Elecirical Delay (one direction) [ 1197 ne

After long term use with 100W radiated powear, only a slight warming of the dipole near the feedpaint can be measured,

The dipode is made of siandard semirigid coaxial cable. The cenber conductor of the feeding line s directly connected 1o the
sacond arm of the dipole. The anlenna s therefore shor-cirowted for DC-sigrais

Mo excessive force must be applied 1o the dipole arms, because they might bend or the soldered conneciions near the
feadpoint may ba damaged.

Additional EUT Data
Manufaciurad by SPEAG
BManufactured an December 17, 2002

Cartificate Mo: D900V 2-54026_DecDB Page Gof g
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DASY4 Validation Report for Head TSL
Date/Time: 11.12.2006 18:50:48

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: DI900V2Z; Serial: DI900V2 - SN; 54028
Communication System: CW; Frequency: 1900 MHz; Duty Cyele: 131
Medium: HSL U10 BB,
Medium parameters used: ['= 1900 MHz; o= 1.4 mho/m; ¢ = 38.4; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASY4 (High Precision Assessment)
DASY4 Configuration:
+  Probe: ETIDVE - SN1507 (HF ) ConvF(4.57, 4.57, 4.97%; Calibrated; 19,10.2006
®  Semsor-Surfacs; 4mm (Mechonical Surface Detection)
& Electranics: DAE4 Sn60]; Cslibeated: 15122003
= Phantom: Flat Phantoss 5.0 (frontl, Type: QDHO0PS0AA
*  Memurement SW: DASYS, V4.7 Build 44; Postprocessing SW: SEMCAD, V18 Build 171

Pin = 250 mW; d = 10 mm/Area Scan (101x101x1):
Measurement grid: dx=10mm, dy=10mm
Meaximum value of SAR (interpolated) = 10.6 mWig

Pin =250 mW; d = 10 mm/Zoom Scan (7x7x7)/Cube 0:
Measuremetit prid: dx=5mm, dy=53mm, de=5mm

Reference Value = 86.6 Vim: Power Drift = 0.033 dB

Peak SAR {extrapolated) = 15.9 Wikg

SAR(I g) = 9.36 mW/g; SAR(10 g) = 4.96 mWig

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

de |
p.oom

=5.00

-15.0

-20.0

-25.0 l "

0 dB = 10.6mWg

Crrificate Mo 0190002-54028_Dec(8 Page B of §
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Impedance Measurement Plot for Head TSL
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DASY4 Validation Report for Body TSL

Dater Time: 12.12.2006 16:43:40

Test Laboratory: SPEAG, Zurich, Switzerland

DEUT: Dipole 19040 MHz; Type: DI3MW2; Serial: DI%00OVE - SN:54028

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

Medium; MSL U0 BB;

Medium parameters used: = 15900 MHz: o = 154 mho'm; &= 51.8; p= 1000 hgf'mJ
Phantom section: Flat Section

Measurement Standard: DASY4S (High Precision Assessment)

DASY4 Configuration:

Prabe: ETIDVE - SNESOT (HF ) ConvF{4.43, 4,43, 443 ) Calibrared: 19.10.2006
Sensor-Surface: dmm {Mechankcal Surfece Detection)

Eleetrenies: DAES Spb01: Calibeted: 15122005

Phamtom: Flat Phantom 5.0 (front) Type: QDODOPS0AA

Bleasurement SW: DASYE, V4.7 Bulld 44; Pesiprocessing 5W: SEMCAD, VLB Build 171

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

Referenee Value = B9.1 Vim: Power Dreift= 0,027 dB

Peak SAR (extrapolated) = 16.2 Wikg

SAR(] g) =95 mWig; SAR(10 g) = 5.05 mWig

Maximum value of SAR (measured) = 10.4 mW/g

o.00o

-8.00

-12.0

-16.0

-20.0

O dB = 10.4mW/g
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of Q@_ﬁ;@} Schwatmrischer Kallsriandisnst
Schmid & Pariner — Service suisss d'Salonnage
Enginearing AG Sy = Servizio svimers di ratura
et
Feughassirassa 43, 8004 Zurich, Switzarland Qﬁf Swiss Calibration Service
Aocrodieg by the Swes Accredilatien Sendce (SAS) Accreditation Mo SCS 108

Ther Swiss Scoreditation Service is ore of the signatoriss o the EA
Muittaeral Agreemant for the recegnition of calibration cerlilicates

Calibration pracesure(s)

Cafibeatian date:

Condigon of the callbrated 2em |0 Toleranse

This calitrafion eariboale documents the Faceakilty 1o national standards, whic? realie the physical unis of mess.rements (310
The measursrmenta @nd tha meerdainlies with confidence probacdity are ghen on the Baliswing pagas and are part of the carSlcate.

A calizrations have Besn conducted i the desed kaboratory faciity: enviranment fsmpesalme (22 £ 31°C and humidity = 706

Calbralien Equipment used [MATE orbical for calibeation)

Primany Siandarcs o # Cal Date (Calibrated by, Cerificats Mo,i Schecuied Calibration
P misder EFR-0428, G0 D4-0Ct-07 (METAS, Mo, 21 7-00738) QD8

Poweer sensor P 84814 LIS37282763 D4-0ct-07 (METAS, o, 21 7-00736) D08

Referenca 20046 Atanuator SH: BOBE [20g) OF-Aug-07 (METAS, Mo 217-00713) Auig-08

Presfarance 1005 ARanusmnr SN 60472 {10 07-Aug-07 (METAS, No 21700713) Aug-08

Mafaranen Prabe ET300VE (HF) SM: 1507 26-0ct-07 (SPEAG, Mo. ETL1607_0ctI7] [ivi-fif

WAE4 SN 80T F0-Jar-O7 (BPEAS, No. DAE4-BH_Jard7) Jpe 0

Secandary Standards AL  Ghack Diate (in heuss] Scheculed Check
Powar sensor HP BLB1A P41 02317 18-0ci-02 (SPEAG, n houss check Deh07} In house chaick: Doi-03
RF ganestor RAS SMT-06 100005 A-Aug-99 (SPEAG, In house check Deb-07) I housa chack: Dct-8
Matwerk Analyzer HP B75IE USITIBOEES 54706 18Dk (SPEAG, 'n hause chack Oci-07) in housa chack; Oct-03

Calibrated by

Apmravesd by:

Issued Dacomber 31, 2007

This casbralion cerbficate shall nal be regrocucad excapt i Rl ashout wiitten appraval of e abartony.
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Calibration Laboratory of __.-C'*&?"'z.’ g Schwaizarischer Kalibriardianst
Schmid & Partner %  Bervise auisue ditalonnage
Engineering AG T e Servizio svizzero di taraturs
Zeughaussirasse 43 8004 Zurich, Swizerland By ﬂﬂﬁﬁ'ﬁ Swiss Calbration Service
Accredied by the Swiss Acoreditation Service (SAS) Accraditation No.: SCS 108

The Swiss Accreditation Sereice is one of the signataries to the EA
Mubi@atarzl Agresmaent for the recognitian of calibration certificates

Glossary:

TSL tissue simulating liguid

CormvF sensitivity in TSL / NORM x.y,z
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”, Decamber 2003

IEC 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity Lo 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 Radicfrequeancy
Electromagnetic Fields; Additional Infarmation for Evaluating Complianca of Mobile and
Partable 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 Caonditfons: 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,

Antanna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flal phantom section, with the arms oriented
parallel to the body axis.

Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positicned under the liquid filled phantom. The impedance stated is transformed from the
measuremeant at the SMA connector fo the feed point. The Return Loss ensures low
reflected powear, No uncertainty required.

Electrical Defay: One-way delay between the SMA connector and the antenna feed point. No
uncertainty required.

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

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

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

Gertificate Mo: RIS00VE-5d028_Decd? Fage & af 8



Measurement Conditions

DASY system configuration, &s far as not given on page 1.
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DASY Version DASY4 VAT
Extrapolation Advanced Extrapoletion
Phantom héadular Flat Phartom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution o, dy, dz =5 mm
Freguency 1900 bHz = 1 MHz
Head TSL parameters
The lalowing parameters and calculstions were applied,
Temperature Permittivity Conductivity
Hominal Head TSL parameters 22000 400 1.40 mho'm
Meazured Head TSL parameters (22.0£02)°C 3.06% 1.46 mhaoim £ 6 %o
Head TSL temperature during tes (21.520.2)"C — —
SAR result with Head TSL
SAR averaged over 1 cm® {1 g) of Head TSL candilicn
SAR measured 250 mW input power 482 mW /g
SAR normalized nommalized to 1W 383wy
SAR for nominal Head TSL paramaters ' nosrnalized to 1W ATHO MW g 2170 % (k=2)
SAR averaged over 10 em? (10 g) of Head TSL Conditan
SAR measured 250 mW input power S514mW/ g
SAR, rrmalized romalized Ty 206 mW /g

SAR ior nominal Head TSL parameaters '

normalized to W

202 mW g £16.5 % (k=2)

' Carrection b rominal TSL parameters accarding to d). chapter *SAR Sansithilias”

Certificate Mo: D1300W2-6d028_Dec7
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Body TSL parameiers
The fallowing parameters and caloulations wera applisd.
Temperature Permittivity Conductivity

MNominal Body TSL parameters 220°C 533 1.52 mhoém

Measured Body TSL parameters (22.0 £0.2)°C 51546 % 1.54 mhovim + 6 9%

Body TSL temperature during test {21.5£0.2)°C - —
SAR result with Body TSL

SAR avaraged over 1 em’ {1 g) of Body TSL Coandilian

3AR measured 250 m¥W input powes 834 mW i g

SAR mormalized normalized & 1% T4 mW g

SAR for nominal Body TSL parameters * nommalized ko 1W IT2ZmW /g 1T.0 % (k=2)

SAR aversged owver 10 om® {10 g} of Body TSL condiion

5AR maasured ZE0 m\W inpat power 497 mW i g

SAR normakzed nomalkized fo 1W oamiWig

SAR for noménal Body TSL paramedens * norrmalized o 1W 19.8 mW i g x 16.5 % (k=2)

! Comaction o neminal TSL parameters according to ), cuapls “SAR Senstivities”

Cariificats Mo: 01E00VE-S8028_Decty Pags 4 of
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Appendix
Antenna Parameters with Head TSL

Impadanca, ransformad to feed paint 53,7 S2+ 5.2 62
Rawm Loas -24.3dB

Antenna Parameters with Body TSL

| Impedancea, transformed o feed pomnt 49.5 02+ 5.4 gb
| Riem Loss -29.1 dB

General Antenna Parameters and Design

Elactrical Dalay {one direction) 1.188 ns

After long tanm use with 100W radiated power, onby a alght warming of the dipele near the feedponl can be measured,

Thea dipole iz made of slandard semingsd coaxad cable. The canter conducior of the feeding ine i directly connecied to the
sacond asm of the dipols. Tha antenna i therefore shor-cirouiled for DC-signals,

Mo excessive force must be applied to the dipole arms, bacause they might bend or the soldered connections rear the
tendpaint may be damaged.

Additional EUT Data

Manufaciured by SPEAG
Manulaclured on Decembar 17, 2002

Ceriificate Ma: D1900V2-5d028_Decd7 Page Hof 8



Order No: GSM10212817-3
Date: Jun. 3, 2008
Page: 187 of 192

DASY4 Validation Report for Head TSL

Date/Time: 21,12, 2007 09,5450

Test Laboratory: SPEAG, Zurich, Switzerand
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:S4028

Communicativn System: CW, Freguency: 1900 MHz, Duty Cydle: 1:1

Medium: HSL U10 BB,

Medium parameters uzed: £= 1900 MHz; o = |46 mho/m; £, = 39; p = 1000 kg/m’
Plumtom section: Flat Section

Mieasurement Standard: DASY4 (High Precision Assessment)

DASY 4 Configuration;

Probe: ETIDVE - SHESOT (HF) ConvE(4.86, 4,86, 4.86); Colibroted: 26, 10,3007
Seasor-Surfaces 4mm {Mechanical Surfisce Detection)

Electronics: DAES Sn601; Calibrated; 30,00, 2007

Phantom: Flot Fhontom 50 (fromtl; Tyvpe: QIOEPS0AA; |

Measurement SW: DASYS, Ve, T Build 35; Posprocessing SW: SEMCAD, V1.8 Build 172

Pin = 250 mW: d = 10 mm/Zoom Sean (TxTx Ty Cube {:
Measurement grid: dx=5mm, dy=3mm, dz=5mm

Reference Value = 899 Vim; Power Drift = 0.010 dB

Peak SAR (extrapolated) = 17.2 Wikg

SAR(1 g) = 9.82 mWig; SAR(10 g) — 5.14 mW/g

Mazimum vale of SAR (measured] = 1LY mW/g

dB
a.aoe

<368

136

-11.0

14,7

-18.4

0 dB=109mW/g

Ceriificate Mo; D1 S00V2-50020_DecD? Page Gof 8
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Impedance Measurement Plot for Head TSL
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DASY4 Validation Report for Body TSL

Date/Time: 21.12.2007 11:05:06

Test Laboratory: SPEAG, Zunch, Switzerland
DAT: Dipole 1900 MHz; Type: DI900VY; Serial: DIS00V2 - SN:54028

Communication System: CW; Freyuency! 1900 MHz; Duty Cyele: 1:1

Medium: MSL U10 BB,

Medium parameters used: £= 1900 MHz; o = 1.54 mho/m; £, = 53.6; p = 1000 kg/m’
Plantom section: Flat Section

Measurement Siandard; DASY 4 (High Precision Assesament)

DASY 4 Configuration:

-

Frebe: ET3DAVE - SN1S0T (HEY; ConvE(4.AK, 448, 448); Caltbrated: 26, 10,2007
Sensor-Surface; dmm (efechanical Surface Detecaion)

Electronics: DAE4 St} Calibrated; 30.00,2007

Phantom: Flat Phantom 5.0 (back ) Dypes QUGFSUAAS

Measarement 5W: DASYE, V4.7 Build 55; Pastprocessiag SW: SEMCAD, V1.8 Buld 172

Pin = 250 mW; d = 10 mm/Zoom Scan (TxTxTWCube 0:
Measurement grid: dx=5mm, dy="5mm, de=5mm

Reference Value = 9.3 Vim; Power Drift = -0.044 dR

Peak SAR {extrapolated) = 16,0 Wikg

SAR(L g) = 9.34 mWig; SAR(10 g) = 4.97 mW/g

Maximum valoe of SAR (measured) = 10.5 mW'g

48
l.0oo

BG4

-53.96

133

166

0 dB = 10.5mW/g

Certificate Moo QUSI0V2-60028_Decl? Page G af 9
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Impedance Measurement Plot for Body TSL
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Uncertainty analysis

Order No: GSM10212817-3
Date: Jun. 3, 2008
Page: 191 of 192

Tol. FProb. | Div. | () (esd | St une. (4 950 | (v
Frror Description (= W) | dist. (e | (o) | (1g) | (100
Measurement Svstem
Probe Calibration 4.8 N 1 1 1 4.8 4.8 %
Axial Isotropy 4.7 R Va3 1 1 2.7 LT ™0
Hemispherical Isotropy 1] i V'3 1 1 ] 0 "
Boundary Effects 1.0 R V3 1 1 (.6 (1.6 ™
Linearity 4.7 R Vo 1 1 2.7 T ™
Swvatem Detection Limit 1.0 R V3 1 1 (.6 (1.6 3
Readout Electronics 1.0 N 1 1 1 1.0 1.0 %
Response Time [ R Vo 1 1 ] [ 3
Integration Time 1] I v 1 1 ] [ e
RF Ambhient Conditions a.0 R Vo 1 1 1.7 1.7 %
Probe Positioner .4 I V3 1 1 nz2 2 s
Probe Positioning 2.9 I va 1 1 1.7 1.7 s
Algorithims for Max, SAR Ewal. 1.0 I va 1 1 (. (.6 s
Dipole
Dipole Axis to Liguid Distance 2.0 v 1 1 1.2 1.2 s
Input power and SAR drift meas, 4.7 v 1 1 2 LT e
Phantom and Tissue Param.
Phantom Uncertainty 4.0 I v 1 1 23 2.3 e
Liguid Conductivity (target) 5.0 R. via | 064 | (043 1.8 1.2 e
Liguid Conductivity (meas.) 2.5 N 1 G4 | 043 1.6 1.1 w0
Liquid Permittivity (target) 5.0 R v 3 0.6 (149 1.7 1.4 W
Liguid Permittivity (imeas.) 2.5 N 1 06 | 049 1.5 1.2 w0
Combined Stdandard Uncertainty H.d H.1 o
Coverage Factor for 95°5% kp=2
Frxpanded Uncertainty | 16,5 | 16.2 |

Dasy4 Uncertainty Budget
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9. Phantom description
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Cartificata of conformity / l"Iut-l.uﬂiﬂI'l In:lpfi.ﬁuun

e |
1
Serias Ko TP-1150 and higher =

Manufachirer ] Ongin___-| Wntenses Composias

4 Hauptslr. 69

j EH-0559 Fruthwilen

~ | Swizedand

Tesla ; = X
Tha sares production process wisd aliows tha Waitation to tast of first articles.

i Complels tests ware made on [ha pre-seres Type No. QD 000 P40 AA, garal Mo, TE-1001 and an s
d

! sorlas firssl arlcla Typs No. QD P40 BA, Sofal Mo, TP-1008, Certaln paramaters have besd ratasied
uslng furnsr aaries units (called samples).

|_TIIt T Ra = Deatalla . 1] m '!I! d |
Snaps ‘Compilanca wih e gaomalsy ITiS CAD File L) :Eg 3
B2 e CAD modal. Har_"rgﬁd.
Malesial ticknees | Compllant dh[h i requirements e 1-.'-2.-2;;“ n Aol
asgording o the standarss mr%!_.
Mlatarim] _ | Distectrds paramalanrs Ter requirad :‘c.? - ﬂml-l,;r ca H:.l':nt:jl:l'
paramalery frequancies mes pl-mﬂ.m i B TP 104.8
L Fra-sarias
ist has bean lestsd 1o Ba Liguid typa HSL 1500 rlas,
sl L"‘;;:‘;.‘l‘l,.m the figuids dafined in | and others sccording to | First articla L
the standards | the standard.
Standards

[1] CEMELEC En 50361
_JEEE P1526-200x drafl 6.5 5
{Eg 155;"15 m%&r:nﬁ.n&inﬂdm (3] and is also within the tolerance requirements of the shapes of
11] mnd [3].
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