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Dynamic Range f(SAR,,.q)

Uncaortainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment
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685 + 11.0% (k=)
£42 =11.0% (e=2)
516 £ 11.0% (k=2)

652 £11.0% (ke2)
407 £ 11.0% (k=2)
404 £11.0% (k=2)
410 £ 11.8% (ke2)

® Tha validity of £ 108 MHT anby appéles for DASY vA.4 and higher (kee Page I). The undertaity is the RE3
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Deviation from Isotropy in HSL
Ervor (§, 9), f = 900 MHz
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ANNEX F: D835V2 DIPOLE CALIBRATION CERTIFICATE

. Callbration Laboratory of i, B chmentaenier Kaliriordimet
Schmid & Partner - Borvice sulise Pakenoage
Engineering AG € survisio wizaer i taratara

| Zaughausstrasse &3, B0 Zurkh, Switzariand — S swass Callbeation Service
Apcrediied by the Swiss Federal Ofion of Mutology and ADcredaiien Accrpditation Mo.: SC8 108

Thes Bwith Aceredilation Service ls cne of the signaineias io e B
Homtilstensl Agreamant for ths recognition of eaibrathon cetdficates

Client  TMC China Cortificate Mo:  D835VI-443 DeclT
CALBRATIONGERTINGATE - o ol oomman
Ot : [omezencdd ]

Calibration procedure(s) =T} E

L-05.v8 R e
= e e R S
_ | Calibration procedurs for dipole validation kits .
| Calibration dase: [ Becembece. 2008 mmme)
[ Gunditon of the cabtrated tam [InTolerance B =

Thia calbsation canificals documents the traceabliity to national standards, which reslize e physical units of measummoents51).
The mMidssenenils and tha uncartainting with confidenca probabiity ane gihwen on tha Tollowing pages snd mm poan of the cetificat.

A ealibrations have been conducted ot an orvirenment temperatus (2205070 and humidite=T0'%

Calibralien Equipmant wed [MATE eftizal for calibnaion)

Prisnary Sandands 1Dt Cal Dol (Callwalod Ery, Carificabon MO} Scheculed Calibration
Provewinr b EPLL4428, GRITAB0TA 13-Sap-07 (METAS, MO, 217-00004) Sap-08
Bowenr sensor B4814 LIS 3T 2aRTEA 13-50p-0F (METAS, MO, 217-00608) Sop-04
Raleronci 20 dB Adloraurion SH508E (20g ) 12 Jub 0T (METAS, MO, 217-00581) Juil-0%
Falarancs 10 9B Aflerustor SHAM4T_2 (100 12-J07 (METAS, WO, 217-00581) Jul-08
DAES SMAGOT 30-Jan-07 (SPEAG WOUDAEA-BD1_JardT)  Jpn08
Raoforence Probe ETIOWE (HF) | SN 1807 10-S0p-07 (SPEAG, MO, ET3-1507 Sapdl?] Sap-08
Secondary Standands [ Chisch Drtn (i housa) Sthidubid Calbratian
Povwnr sonsor HP B481A MY410682317 18-Det-DREPEAG, In hiduse: chack Oct-0T) I s check: Cel-00
RF genecator Aghent E44218 W41 D00ETE 11-May-D3(SPEALG, In house chook Now-07) In Rouss chack: Naw09
Fabwork Analymer HF BTS3E WEATIO0GE554208  18-0ct-01(SPEAL in Roumn chack Oet-0T) Ini Bouse check: Ool-08
Cafibealad by:
s kv T -
i imﬂ'.‘ };Eggﬂ:ﬁgﬁwa S ”-*%E? e
R o R e L e A e

This calbention cortificats shall nol bo ropared except in full withou! witisn sggreval of v Labosatorny,

Castificate Mo:  DEISVZ-443_DeclT Paga 1 of
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Calibration Laboratory of i,

Schmid & Pariner
Engineerng AG

Dacgprposniranid L1 B8 Do, fardge e

e
ks

Aiamiin] By So Sonetn. S ol b i b el ACtisasion
Tho Bt Adrtrwdilalintt Service i ons o tha sigeaionas w2 b LA
Wt e g B warad bow v TR O i Dinibe et (atdic e

Gloazary:

T5L tissue simulating Bquid
Come sansithvity in TSL | NORM wy.2
A ot spplcabis of ol measurad

Calibration is Performed According to the Following Standards:
aj IEEE 5 1538-2003, IEEE Recommandad Praclics for Delermining the Paak Spatial-
wmmmgmmummmm
Communscations Devices: Measunsment

Supplement C (Edition 01-01) to Bulletin 85

Additional Documentation:
d) DASY4 System Handbook

Methods Applied and Interpretation of Parameters:
. WMFMMnmmumwlm-u
of the certificate. Al figures siated in the cortificate are valld st the fraquancy indicated

= Anfanna Paramelers wilh TSL mmuwmnwmmum
it aocactly’ baiow th center marking of the flal phantom secticn, with the ams onerted
paraiiel 10 tha body axis.

» Feed Paint Impedance and Return Loss: These parameters am measured with the dipole
positicned under the Bquid fifed phantom. Thi impedance statad is ranslommed from the
messuremant o the SMA cannactor 1o the feed point. The Ratum Loss ensures low
refleciad powar. Mo unceriainty required.

* Eectrical Delay: Ora-way delay betwesn fha SMA connecior and (he antanna feed point. Mo
uncerininty requingd.

»  SAR measured” SAR mossured at the stated antanna Mpul powsr,

* SAR rormalized: SAR a5 measursd, normalized to an inpul power of 1'W al tha antanna

» SAR for nominal TSL pararefers: The measured TSL paramaters ars used to calculals the
nomenal SAR result.

Cartificuts Mot DEIV2-443_DecdT Pags 2ol &
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Measurament Conditions
i i e o 1
DASY Version DASYd T
Extrapolstion Advancod Exrapclasion
Pharom Moduiar Fial Praniom vd.9
Distancs Dipole Center - TSL 15 men Wiy Spacer
Zoom Scan Resolution by, = 5§ e
Freguancy BS Az & 1 Bz
Head TSL parameters
FMM
Temparatire Pormithivity Corduttivity
Hominal Head TSL parsmelers F-d e "5 B e
Meaaured Head TEL paramaters {Zozod"C AlLTILE% 085 mhaim £ 6 %
Head TEL tempersture durieg tesl Mizodc - —_
SAR result with Head TSL
| SAR sveraged over 1 cm’ (1 g} of Head TSL Condiion
BAR meagued 250 v inpl posaed 243mWW i g
SAR norralred rprrpizad i W BTIm g
| SAR for nomingl Moed TSL parsssiers fadrraiond o 1'W BTG ig £ 170 % (k=)
BAR wessaged aver Y0 om® (10 gl of Head TSL eorciicn
AR medsuned 250 W inpus powesr TSERW g
SAR normasined normalkzed o 1W BlimiWig
SAR fof norminal Head TSL peramaetens nermalized in 1W £ 3TmWip £ 105 % (=3}

‘Carmection to nominal TSL parameters scconding (o d), chapter *SAR Senaktivitiss™

Cortificale Moc  DAIIWVI-S43 D7 Page Yol b
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Appendiz

Antenna Perameters with Head TSL
e raradoredd i el ot S0.50- 680
Fatrr Logs - Eik of

General Antenna Parameters and Design

[ | 1.402 s |

A vy W LS W, FOOTW rsisted powesr, ooy B Shgil sarming of B dipok e P icncent con e massuned

Troy ks m mace of shircerd Sevengd coans: cabis The i conducoe of B eesng bee o drocly conrecied 1 The
oo o of B Ogoie Tha Sriervss & Tareiors shon-oroshid for DC-Bgnati.
P i pieen NP0l st b appied b0 e cipdie ST B iy MQht band of the scidered corhectons mel e

Remipord iy e darrageed

Additional EUT Data
s dnchured by LPEAG
Warutacrred o0 Soplsnberd. 2001

Corfyy Ko DAITVZ-A4]_DecoT Fage 4 of B
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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

ey
Bt Wil i 0Fk LR -R23%% 0 ThO84 LT BEL el J9 Hup
e .
e : .
i
Tk ,l" -\..N ] LY R
L ' I, N | = .“'\'\.
i i b why .
I" - =F e x -..i
|: : 1‘;‘”‘ S - |
_ = |
1 T ToF o I""—l
Em || L] n - el
g
o R - '\.‘\. ekt et ':ir
ol y i 4 o
3 el
oy o
B # N LI
) i1
3 i fLimh I_u""'
¥
g Y J_.--'-""-'

Rl Fo R Raal AR-EhEeEb Al GISEE0 0D By
A ¥ i | { i i
] I ,' = , 1 —ELS
:_ " iz i : P S —
I = N = T T
I i i |
— friv i 7 [ | 7
g 1 N i = ] 7
P I-- ] i = rf : T L
d H B [
Bl | | i T,"Ilf | | !
I b 5 |
| i | 3 =1
L ] --:—.—--n-.-\.l..
BT i i : i |

FTART COBARa Poud Fbz

Cortificale No:  DEISVE-443_Decl? Poge B of &



TA Technology (Shanghai) Co., Ltd.
Test Report

No. RZA2008-1171FCC Page 1510f 169

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
Extrapolation Advanced Extrapolation
Phantom Modular Flal Phaniom V5.0
Distance Dipole Canter - TSL 10 mm with Spacer

Zoom Scan Resclution dx, dy, dz = 5 mm

Fraquancy 1900 MHz £ 1 MHz
Head TSL parameters

The following paramatars and calculstions were applied.
Tamperature 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 moasued 250 mW Inpul powor fASmW g

SAR normalized nommalized 1o 1W IFBmWIig

SAR for nominel Head TSL paremeters: ' nomalized o 1W 6.4 mW [ g £ 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL Condition

SAR maeasurad 250 mW nput power 488mW g

SAR normalized normalized o 1W 198mWN /g

SAR for nominal Head TSL parameters ' normalized o 1W 19.5 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 measurad 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 measured 250 mW inpul power 521 mwWig
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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Appendix
Antenna Parameters with Head TSL

Impadance, ransformad 1o fead paint 825 0+3.3j0
Reium Loss -2r9dB
Antenna Parameters with Body TSL
impadance, transformed (o fead point 450+ 29 M
Rlurm Loss - 295 dB
General Antenna Parameters and Design
| Etocirical Delay (one direction) | 1.203 ns

After long term use with 100W radiated power, anly a slighl warming of the dipols near the feedpolnl can be maasured.

The dipole is mada of slandard semirigid coaxial cabie. Tha canter conductor of thi fesding line i& directly connacted to the

second am of the dipole. The antenna s therefors shart-clrouited for DC-signals,

Mo swcassive force must be applied lo the dipole arms, because they might bend or the soldered conneclions near the

feadpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

June 4, 2002

Carificatn MNo; DI000YV2-50010_Mar0g

Peon 5oi8



TA Technology (Shanghai) Co., Ltd.

Test Report
No. RZA2008-1171FCC Page 1560f 169

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
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Impedance Measurement Plot for Body TSL
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ANNEX H: DAE4 CALIBRATION CERTIFICATE

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Schwelzerischer Kallbrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Calibration procedure(s)

Calibration date:

Condition of the calibrated item

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

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D # Cal Date (Certificate No.) Scheduled Calibration

Fluke Process Calibrator Type 702 | SN: 6295803 04-Oct-07 (No: 6467) Oct-08

Keithley Multimeter Type 2001 SN: 0810278 03-Oct-07 (No: 6465) Oct-08

Secondary Standards D # Check Date (in house) Scheduled Check

Calibrator Box V1.1 SE UMS 006 AB 1004 06-Jun-08 (in house check) In house check: Jun-09
Name Function

Signature

Calibrated by: Andrea Guntii

Approved by:

LBl

Issued: July 21, 2008

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Calibration Laboratory of \\:\‘.“‘\@" o g  Schweizerischer Kalibrierdienst
Schmid & Partner Sa——r} Service suisse d'étalonnage
Engineering AG S L c Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland % f-ﬁ = S swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary

DAE data acquisition electronics

Connector angle  information used in DASY system to align probe sensor X to the robot
coordinate system.

Methods Applied and Interpretation of Parameters
e DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

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

e The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

e 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.

o Common mode sensitivity: Influence of a positive or negative common mode voltage on
the differential measurement.

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

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

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

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

e Input resistance: DAE input resistance at the connector, during internal auto-zeroing
and during measurement.

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

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

Certificate No: DAE4-452_Jul08 Page 2 of 5
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DC Voltage Measurement
A/D - Converter Resolution nominal
High Range: 1LSB = 6.1V, full range = -100...+300 mV
Low Range: 1LSB = 61nV , full range= -1....... +3mV

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

Calibration Factors

X

Y

Z

High Range

404.675+0.1% (k=2)

404.426 + 0.1% (k=2)

404.582 + 0.1% (k=2)

Low Range

3.97902 + 0.7% (k=2)

3.97676 + 0.7% (k=2)

3.97703 +0.7% (k=2)

Connector Angle

Connector Angle to be used in DASY system

57 %18

Certificate No: DAE4-452_Jul08
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Appendix
1. DC Voltage Linearity
High Range Input (uV) Reading (pV) Error (%)
Channel X + Input 200000 199999.6 0.00
Channel X + Input 20000 20010.85 0.05
Channel X - Input 20000 -20007.22 0.04
Channel Y + Input 200000 199999.7 0.00
Channel Y + Input 20000 20004.64 0.02
Channel Y - Input 20000 -20007.87 0.04
Channel Z + Input 200000 199999.9 0.00
Channel Z + Input 20000 20006.37 0.03
Channel Z - Input 20000 -20004.56 0.02
Low Range Input (pV) Reading (uV) Error (%)
Channel X + Input 2000 2000.1 0.00
Channel X + Input 200 200.31 0.16
Channel X - Input 200 -200.05 0.03
Channel Y + Input 2000 2000.1 0.00
Channel Y + Input 200 200.32 0.16
Channel Y - Input 200 -201.77 0.89
Channel Z + Input 2000 1999.9 0.00
Channel Z + Input 200 199.01 -0.50
Channel Z - Input 200 -201.29 0.64
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (LV)
Channel X 200 4.04 3.256
-200 -2.86 -3.04
Channel Y 200 -8.82 -8.52
-200 6.51 7.21
Channel Z 200 10.37 10.27
-200 -12.69 -12.80
3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel Y (uV) Channel Z (uV)
Channel X 200 - 255 -0.94
Channel Y 200 0.77 - 2.38
Channel Z 200 -1.41 -0.39 -

Certificate No: DAE4-452_Jul08
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4. AD-Converter Values with inputs shorted
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

High Range (L.SB) Low Range (LSB)
Channel X 16118 16294
Channel Y 15879 15841
Channel 2 16155 16260

5. Input Offset Measurement

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

Input 10MQ
Average (4V) | min. Offset (1) | max. Offset (1) | ' ?:“,";a““
Channel X 0.35 -1.09 1.93 0.35
Channel Y -1.29 -2.07 -0.24 0.35
Channel Z -0.68 -1.73 0.45 0.36
6. Input Offset Current
Nominal Input circuitry offset current on all channels: <25fA
7. Input Resistance
Zeroing (MOhm) Measuring (MOhm)
Channel X 0.2000 198.4
Channel Y 0.2000 200.1
Channel Z 0.2001 199.5
8. Low Battery Alarm Voltage (verified during pre test)
Typical values Alarm Level (VDC)
Supply (+ Vcc) +7.9
Supply (- Vcc) -7.6
9. Power Consumption (verified during pre test)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vce) +0.0 +6 +14
Supply (- Vcc) -0.01 -8 -9
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