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DASY4 Validation Report for Head TSL

DradeiTima: 9.12.2007 14:20:15
Tesl boratary: SPEAG, Zurich, Switrerand
DUT: Dipole 835 MHz; Type: DEISVZ; serial: DEISVI-SN: 443

Communization Syatem: CW: Frequancy: 835 MHz: Duty Gycla: 1:1

Medivm: HSL 835 MHz:

Medium parameters used: f=835 MHz; =089 mhoim; £=40.2; p= 1000kg/m’
Phantom section: Flat Section

Measwrament Standand: DASY4 (High Precision Assassmant)

DASY S Configuration:

Probe: ET30VE-SN180T(HF); ConvF(B.01.6.01 8.01); Calibrated: 19.0,2007
Sensor-Surface: 4mm (Mechanical Surface Dalechon)

Elactronics: DAES SnE01; Calibrated: ao.1_2o007

Fhantom: Flat Phantam 4.90; Type: QDODDP4GAA:

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

Pin = 250 mW; d = 15 mmiZoom Scan (TxT=TCube 0: Maaswmmenl grid: de=5mm, dy=Smm, dz=Smm
Faference Value = 55,3 Win: Power Ddft = 0.01548
! Peak SAR (extrapolated) = 3.65 Wikg
SAR(1 g) = 2.43 mWig; SAR(1D g) = 1.56 mWig
Mawimum value of SAR (measured) = 2 83 mWig

dB
0.00a

416

-6.24

0 dB = 2.63mWig

Certificate Mo: DE3SVI-443 DechT Pago 5 of B
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Impadance measurement Plot for Head TSL
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ANNEX G: D1900V2 DIPOLE CALIBRATION CERTIFICATE
Calibration Laborat of W, Sehwoizorischer Hatibrio
E:hmld &ggartnar il % S mw-mu‘mwr:m
Engineering AG s C  servitia svizesro ol taesturs
Zeughaussirasss 43, 8004 Zurich, Switzeriand "%M.:: o 5 swiss Callbration Service

Accreciiag by the Swiss Fegeral Offica of Metrology and Accrodilation
Tha Swins Accieditation Servica s one of the slgnatoriea to the EA
Mudtlateral Agreament for the recognitken of ealibration cortificatos

client  Auden Cortificste No: D1900V2-5cd018_Mar03

CALIBRATION CERTIFICATE

Obfect D1800%2 - SN: 54018

Calibrbion procedureds) QA CAL-05.vE A
Calibration procedure for dipole validation kils:

Cabration datec March 21, 2008

Comdson of the callbrated dem |0 Tolerance

This caibration caclificate documents the raceabiity to natonal standards, which realize (he physical units of measurements (51}
The messursmants and Be uncsnainties win confidonce probability s ghaon on ths Toliowing pages nd o part of tha canificals.

A callbrations haws Been conductod in the ciosed Fbortory facility: emdronmnt ieenperaters (22 & 3)C and Pmiddy < T0%.,

Calibration Equipment used (MBTE critical for calibration)

This calibrabon cerificatn shall noi bo reproduced axcept in full without writhen appoval of the iabaratary.,

Primasy Standarcs oW Cal Datn (Caliorabed by, Cortificatn No.] Scheduled Calitradion

Parvar msles EPR-4424, CRATAS0TON F3-50p-07T{METAS, bo. 217-00608) Sap-08

Paweor sonsor HP 84814 Us372027T83 #3-5ep 0T [METAS, Mo, 217-00608) Sap-06

Feofarencs 20 o8 Abeniasbor BN 5088 (200) Fi-Jun07 (METAS, Mo 217-00561) Juna

Faforance 10 a8 Allenuston BH: 50472 [106) F-hun-07 (METAS, Mo 217-00501) Jisn-0a8 !

Fiotarence Proba ET30MG SN 4507 11-5ep-07 (SPEAG. No. ET3-150T_Sep0) Sap-08

Rafarense Probe ESI0NV BN: 3035 11Sop-07 (SPEAG. Na, ES3-3025_Sep(T) Sep-08

DAEA BN B0 1E.ban-08 (SPEAG, No. DAE4-801_ian08) dan0g

Secondary Slandands io# Check Diata {in housa) Schedided Check

Powetr Sshacr HP 84814, MYA1082317 16-0e4-02 (EPEAG, In houts chack Ocl-07) In housa chegk: Oci-09

RF ganarabor Agilent E44218 MY 41000875 11 -May-05 (SPEAG, In housa check Now(17T) I house chack;: Mow-08

Hatwork, Arabyzor HP §F53E US3ITIH0SE5 54208  1B-Oct-01 [SPEAG, in house chauk Ocl-0T) ins N ek Oct-08
Hama Funciian b

Caifirabiad by: Cinodio Lotbler Liabsientory Tachnician SU/QQ\/\

Apravd by Katja Pokovis Techrmical Manager

s

Isaued: March 32, 2008

Certificats No: D1000V2-50018_Marda

Fage 1ol 8
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Calibration Laboratory of A,

# .-:- Sehwelzerischer Kalibeiordions
Schmid & Partner — g Sarvice sulsse détalonnage
Engineering AG = Servirio svizzero di taratura
Zsughnussirasse 43, 8004 Zurich, Switmariand T S swiss Cailbration Service
Accrodied by e Swiss Federal 0o of Mabrology mnd Accreditabon Accreditailon Mo SCS 108

Tha Swiss Accrodiialion Service ls ono of the signatories o the EA
Mulillslarsl Agreament fof thi recogritlon of ealibation cerificatns

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |EEE Sid 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) 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 QET),
"Evaluating Compliance with FCC Guidelines for Human Exposure lo Radicfrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Maobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequancy Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Decumentation:
d) DASY4 System Handbook

Methods Applied and Interpratation of Parameters:
» Measurement Conditions: Further details are available from the Validation Report at the end
of the cerificate. All figures stated in the cerificate are valid at the frequency indicated.

* Antenna Parameters with T5L: The dipole is mounted with the spacer to peosition its feed
point exactly below the center marking of the flat phantom section, with the ams orighted
paraliel to the body axis.

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

» Elecirical Defay: One-way delay batween the SMA connector and the antenna feed point.
No 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.

= S5AR for nominal TSL paramaters; The measured TSL parameters are used lo calculate the
nominal SAR result.

Carificaln MNo! D1800V2-53018_Mardg Pnge 2 of 8
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Measurament Conditions
DASY gystem configuration, as far as not given on page 1.
DASY Version DASYE VAT
Extrapoiation Agvanced Extrapolation
Phantom Modular Flal Phaniom V5.0
Distance Dipole Canter - TSL 10 mm with Spacer
Zoom Scan Resalution dx, dy, dz = 5 mm
Fraquancy 1900 MHz £ 1 MHz
Head TSL parameters
The following paramatars and calculstions were applied.
Temparature Parmittivity Conducthity
Nominal Head TSL parametors 20°C 40.0 1.40 mho/m
Moeasured Head TSL paramators {220+02}"C WE+E% 1.43 nihoim + 6 %
Head TSL temperature during test (213 :0.2)"C — —
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL conditicn
SAR measured 250 mW Inpul powisr fASmW g
SAR normalizad nomalized o 1W ATBEW g
SAR for nomivial Head TSL parametars ' nomalized o 1W I6.4 mW /g E17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL Condition
SAR maeasurad 250 mW nput power 488mW g
SAR nomalized normalized o 1W 198mWN /g
SAR for nominal Head TSL parameters ' normalized o 1W 18.5 mW | g £ 16.5 % (k=2)

" Camection 1o nominal TSL parameters according to d), cheplor *SAR Sans|tviles®

Cortificato No: 018D0V2-54018_Mards

Page 3ol 0
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Body TSL parameters
Thia following paramelers and calculations were applied,
Tomparature Parmittivity Conductivity
Nominal Body T5L paramaters 20 533 1.82 mhoim
Moasured Body TSL paramotors (22.0£0.2)°C 52026% 1.55 mhalm £ 8 %
Body TSL temparature during test (213 20:2)°C _— —_—
SAR result with Body TSL
SAR pveraged aver 1 em’ (1 g) of Body TSL Caonditian
SAR meagured 250 mW input power BeImW /g
SAR normalized narmatized to 1W JBEmW I g
SAR for nominal Body TSL paramaters © normalized to 1W 6.8 mW /g £ 17.0 % (k=2)
SAR averaged over 10 em’ (10 g} of Body TSL candition
SAR measurad 250 mW inpul power 521mwig
SAR nomalized narmalized o 1W 208mW i g

SAR for nomina! Body TSL parameders

normalized to TW

20.2 mW [ g £ 16.5 % (k=2}

? Comecton to nominal TSL parameters acconding to d), chapler “SAR Sensitiviles”

il

Carificate No; D1800V2-53016_Mandd
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DASY4 Validation Report for Head TSL
Date/Time: 21032008 15:30:20

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1990 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d018

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

Medium: HSL L0 BRB;

Medium paramelers used: £= 1900 MHz; o = 1.43 mho/m; & = 39.6; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
*  Probe: ETADVG - SNI1507 (HF ), ConvF(4.97, 4.97, .97 Calibrted: 11093007
*  Sensor-Surface: 4mm (Mechanical Surfnce Detection)
& Electronics: DAES Sntd]; Calibruted: 15 01,3008
¢ Phantom: Flal Phantom 5.0 (front); Type: QDOOOPS0AA

*  bMesurement SW: DASYA, VAT Bulld 53; Postprocessing SW': SEMCAD, VI8 Build 172

Pin =250 mW; d = 10 mm/Zoom Sean (Tx7x7)/Cube 0:
Measurement grid; dx=5mm, dy=5mm, dz=5mm

Reference Value = 87.8 Vim; Power Drift = 0.057 dB

Peak SAR (extrapolated) = 16.2 Wikg

SAR( g) = 9,45 mW/g; SAR(10 g) =495 mW/g

Maximum value of SAR (measured) = 10.7 mWig

-3.60

-T.20

-10.8

-14.4

-18.0

0 4B = 10.7mW/g

Certificate No: D1800V2-5d018_Maros Pagef of 9
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impedance Measurament Plot for Head TSL
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DASY4 Validation Report for Body TSL

Date/Time: 21032008 16:41:02
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d018

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

Medium: MSL U0 BB;

Medium parameters used: = 1900 MHz; o = 1.55 mho/m; g = 52; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Asscssment)

DASY4 Confipuration:
*  Probe: ET3DVE - SNIS0T (HF) ConvE{4.43, 4,43, 4.43); Calibrated; 11.09.2007
*  Sensor-Surfece; dimm (Mechanical Surface Detection)
= Ebectropics: DAE4 So601; Calibrated; 15012048
¢  Phaniom: Flal Phantom 5.0 (bock i Type: QDOOOPS0AA

»  Measurement SW: DASY4, V4.7 Builld 53: Posipmcessing SW: SEMCAD, V1.8 Build 172

Pin = 250 mW; d = 10 mm/Zoom Scan (7x7x7)/Cube 0:
Moeasurement gridt dx=3mm, dy=5mm, dz=5mm

Reference Value = B9.2 Vim; Power Drift = 0.021 dB

Peak SAR (extrapolated) = 16.1 Wik

SAR(1 g) = 9.63 mW/g; SAR(10 g) =521 mW/g

Miaximum value of SAR (measured) = 11.3 mW/g

dB8
o.oon

-3.28

-6.56

-3.84

-13.1

-16.4

(4B = 11 3mWig

Cartificale No: C1B00V2-5d018_Mards Page 8 of §
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Impedance Measurement Plot for Body TSL
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ANNEX H: DAE3 CALIBRATION CERTIFICATE

Sotwrad i Partaai E g o G ! E ! n ﬂ

wadds 47, B0 Tunch, Switnardesd
Prang 41 | 2450700, Fax =41 1 248 07T
bl e, VI [y By COr

IMPORTANT NOTICE

USAGE OF THE DAE 3

Tra WAE unit is & delicate, high precisson instement and requines carmful reatment by e user. Tham ane no
-mﬂm;mmm.wmmuwnnmm

mw.mmﬁw—dnmﬂﬂumunwmmm.
Cussomes s rapcenible 1o apphy outmost caution ot o bend or damage the commector when changng batiens.

of the DAE: Balors shipping B DAE b SPEAG for calibration Cusbormar shall remove Th Batiers
#rdd pach th DAE in an artstatic bag. The packaging skall peobect B DAE nom impacts dufing ranspoetaton
The packags shall be manosd io indicate that & fragie instramant s inside.

E-Stop Failures: Touch delection may ba mafunchicning dus 10 broken magnets in the E-stop. Rough handling
of the E-siop miy sad o damage of thess magnaets. Touch and collsion smon e ofion caussd by dusl snd dr
sernulaied in the B-siop. To prvent E-slop telure, Customss shall skewys mount e probe 1o ths DAE
carnlully and ke the DAE undl in & non-gusty ssrviranimssnt i not used for Mskiasemants.

Ry, Minor repairs ans parionmed §1 no sl ot dufing e anrusl calibration Howetrenr. SPEAG ressnes
hrﬂlhﬂiﬂlhmnﬂﬂwxﬂrlfmmmmmm.

Important Note:
%-nwmm is vold If the DAE unit is dissssembled partly or fully by the
Customer. ¥

Hote:
attempt to grease or oll the E-stop assembly. Cleaning and readjusting of the E-
assembly is allowed by certified SPEAG personnel only and s part of the annual

Bchrmed & Partner Enginesding

TH_BFROA0E1T211BA DAE] doc 15.00.2004
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Calibration Laboratory of SehmaizerincFar KEbiendiemt
Schmid & Partner Service tubss THmage
Engineering AG Barrizhs svizzero ol tanstes

Aocrsited bry the Seies Pedecsl (8 of bbralogy @nd AcCradnsiom
Thed Sowtas AoCradintion Service s oms of tha ssgnatories bo the EA
Mt gl Bggrasmeend o Bhag recogniticn of calitesticn corlificales

cuent T (Auden) Cartificats Ha: DAE3I-452_SeplT
@'HEEEEHFEATE ; |
Dbject DAE3 - S0 000 DO3 AA - SM: 452

Cabration procedursis] QA CAL-08.v12

Calibration procedure for the data acquisition slectronics (DAE) -

Calbralion dote Baplember §, 2007

Congiion of the caltwated Bem [N TOMBNGS

This, caabiormiion carifomls documents. fhe neceabiiy o raticral i, whsoh reskae B prysical uith of MakiuneTen (5i)
Ties Frofele FEFPARES BN e UnCerisentss with conldencn protablity sos ghein on T Iobowing pages an and i of thi Cansoss.

Al ealibmions Faeve been conductisd in T ciosed atomlony Ity srionmant lamperatune (5! § 3T 6 iy < T

Calitration Equipment used (MATE critosl ior Caibrsiion)

| Prirary Stancisri e] ] [= g e Schupchubied Canilr sl
Flks Peooess Callbralion Tyoe 702 | S8 A205800 FCici-08 [Simirel, Mo E-O800TX) Oal-0T

Enandiseds [1=] ] Coach Dats fin houss) Botucubind Chisck
Caliorato B W1 BE LUMS 008 AB 1002  15-Jun-07 (SPEAD, in hiuss chsoi) I hicabn chach, S0

Cinbtrmtess by. Diarial Sharischar mdiﬁﬁﬂ
Agrirena by Fin Bomhol RAD Dirwctr f—_':"% /, 7

adesid: Baplavmber B, 2007

e nmee

Cortificats No: DAE3-452_SeplT Page 1 of §
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Calibration Laboratory of o Scirwstanriacher Kallbrierdienst
Schmid & Partner = o e e

Enginsering AG —— Sarvichs svieers o tirtura
Taughausabiuise 43, 8004 Zurich, Switzerisd ﬁ#}f Swelun Cabinrathon Service
Acoredied by the Setss Federnsl O of Metrology end Accrediistion Accraditation Mo.: SCS 108
The Swiss Accrediation Service in one of B signatoriss 1o e BA
MRl Agreement lor [ recognition of calibration carticates
Glossary
DAE data acquisition elactronics
Connector angle  information used in DASY system o align probe sensor X to the robot

coordinate system.

Mothods Applied and Interpretation of Parameters

» DG Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparisan with a calibrated instrurment traceable to national standards. The figure givan
comesponds to the full scale range of the voltmeter in the respective rangs.

+ Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a tocl inserted. Uncertainty is not required.

+ The following parameters contain technical information as a result from the performance
test and requirg no uncertainty.

» DC Voltage Measurement Linearity; Verification of the Linearity at +10% and -10% of the
nominal calibration voltage. Influence of offsat voltage is included in this measuramant.

= Common mode sensitivity: Influence of a posithve or negative common mode voltage on the
differential measurameant,

« Channel separation: Influence of a voltage on the neighbor channels not subjact to an input
vollage.

«  AD Cornverter Values with inpuls shorled: Values on the intermal AD converter
cormesponding to zero input vollage

= Input Offsot Measurement: Oulpul voltage and stalislical results over a large number of
zero voltage measuremeants,

& lnput Offset Current; Typical value for information; Maximum channal input offset curmant,

+ Input resisfance: DAE input resistanca at the connector, during intermnal auto-zeroing and
during measurameant.

+ [Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal iz generated.

s Power consumption: Typical value for information. Supply currents in various operating
modes.

mrsszme

Coriifcabs Mo DAES-452 SepdT Paga 2 ol §
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DC Voltage Measuramant
AID - Converler Resolution rarinal
High Range: LS8 = R T fill range = 100, . +300 mYy
Low FRange: 1LEA = Bin | full mnga= -1....+3m
DASY maasunsment parmmebens: Auulo Zer Time: 3 sec; Measuring Bmac 3 sac
Calibration Factors X L Z
High Range S04.541 + 0.1% (k=2) | 408 461 £ 0.1% (k=2) | 404611 £0.1% (k=2)
Low Range J.96TOT £ 0.7% (k=2) | 3.54761 £ 0.7% (k=2) | FHEETE + OLT% (k=2)
Connector Angle
| Connuctor Angle ta bo Lsad in DASY system | S*E1° |

Comificals Mo, DAE 3452 Sep0T Pags 3 of §
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Appendix
1. DC Voltage Linearity
High Rargs Input (V) Raoading (sV] Error (%)
Channel X + Input 200000 200007 .00
Channal X + Input 20000 20005 67 0.03
Channel X - Inpit 20000 -20003.73 0.02
Channsl ¥ + Inpit 00000 200000.0 0.00
Channel ¥ + Input 20000 20005 09 0.03
Channal ¥ = Input 20000 =2004.03 0,04
Channal + Input 200000 200000.3 0,00
Channel I +Input 20000 20005.24 0.03
Channsl Z - Inpit 20000 -20003.60 0.02
Low Rangs It (W) Raading (V) Ervor [%)
Channel X * Input 2000 1859.8 0.00
Channal X + Input 200 20045 0.22
Channal X = Inpiat 200 =200.63 0.3
Channel ¥ * Input 2000 2000.0 0,00
Channsl ¥ * Input 200 196,25 038
Channsl ¥ = Input 200 ~201.08 0.53
Channal Z + Input 2000 2000.1 0.0
Channal Z +Input 200 108.97 .51
Channel I = Input 200 =201.22 061
2. Common mode sensitivity
DASY moasursment paramatans: Aulo Zero Timo: 3 sec; Moasuring tima: 3 sec
Comman mode High Range Low Range
Input Yoltage (mV) Mverage Reading (uV) Avarage Reading (V)
Channel X 200 457 352 !
- 200 =300 -3.88
Channe ¥ 200 478 -B.42
- 200 7.01 8.81
Channs Z 200 10.74 10,57
- 200 14,08 4318
3. Channel separation
DIASY misksufsmant paramaters: Aulo Zero Time: 3 sec; Moasuring tima: 3 sec
inpurt Voltsge (mV] | Channel X (V) | Chanmel ¥ (iV) | Channal Z [pV)
Channal X 200 1.84 40.44
Channal ¥ 200 0,08 = 1.73
Channael T 200 -1.33 o.87
Cartiicabe No: DAE3-452 SepOT Page 4 of §
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4. AD-Converter Values with inputs shorted

DASY maasuramant paramobens: Aulo Zoro Time: 3 soc: Measuing tima: 3 ase

High Range (L58) Low Range (LS8)
Charnal X 18118 15844
Channal 1587T 15877
Chanmal Z 16145 17545

5. Input Offset Measurement
DASY moasrement paramelsn: Ao Zero Tima: J 9o Maasuring lim: 3 sec

ingat 10M0
Average (V) | min. OMsst (V) | max OMsat gy | 5 ::m
Channel X 0.51 0,06 1.3 0.23
Channal ¥ .82 -2.85 0,52 044
Channel Z 0.11 <074 0,80 0.33
6. Input Offset Current
Nomenal Inpul circuitry offael currenl on all channels: <2504
7. Input Resistance
Zurolng (MOhm) Measuring (MOhm)
Channel X 0.2001 200.7
Channel Y 0.2000 201.1
Channal 2 00,2000 2008
8. Low Batiery Alarm Voltage (vadifed during pro besl)
Typical values Alarm Lovel (VDC)
Supply [+ Vec) *TH
Supply - Vee) T8 o
9. Power Consumption jvenfied duing pr test]
Typical valusos Swiiched off (mA) | Stamd by (mA) | Tranamitiing (mA)
Supply {* Vec) 00 +5 #14
Supply |- Vec) =0.01 ad il
Conificals No: DAE3-452_Sap0T Page 5 ol §



