TA Technology (Shanghai) Co., Ltd.

Test Report
No. RZA2008-0952FCC Page 1500f 183

ANNEXE PROBE CALIBRATION CERTIFICATE
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Calibration Laboratory of

Schmid & Pariner
Engineerng AG

Zsughsusatrasse 41, 8004 Turich, Switesriand

Acrnciin by B Sl Accrnaitation Tuvion [BA%) Ancremtation Mo SCS 108
The Swiss Accrecilation Service ls one of the signatoriss 1o the EA
Muttlwbersl Agresmand for the recogriiion of calibratisn chrdfoe

Glossary:

TSL tissue simulating liquid
NORM:x.y.2 sensitivity in free space

ConF sensitivity in TSL F NORMx,y.z
DCP diode compression point

Polarization o ¢ rotation around probe axis
Puolarization & Bmtahunmﬁundanamthatmnﬂlaphnamlmmam:l{al
measurement center), i.e., § = 0 iz nomal io probe axis

Callbration is Performed According to the Following Standards:

a) IEEE 5id 1528-2003, "IEEE Recommandad Practice for Datarmining the Feak Spatial-
Averagod Spacifiic Absorption Rate (SAR) In the Human Haad from Wiraless
Communications Devices: Measuramant Technigues®, Decembaer 2003

b) IEC 62209-1, "Procedurs o measure the Specific Absorption Rate (SAR) for hand-hald
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",

Fabruary 2005

lﬂ!ﬁmih Applied and Interpretation of Parameters:
NORMyx,v.z: Assessed for E-field polarization & = 0 ( < 800 MHz in TEM-cell; { = 1800 MHz:
R22 wavegquida). NORMx.y.z ana nnh,r inlermediate values, Le., the uncertainties of
NORMx,y.z does nol effect the E>-field uncertainty inside TSL (see below ConvF).

s  NORM{fix,y.z = NORMzx v,z * froquency_response (see Frequency Response Charl). This
Enearzation is Implenmtad in DASY4 software versions later than 4.2. The uncertainty of
the frequency response ig included in the staled uncerainty of ComvF,

+ DCPx,y z: DCP are numerical inearization paramaters assessed based on the daita of
power sweep (no uncertainty required). DCP does not depend on frequency nor media.

=  ConvF and Boundary Effect Paramelers; Assessed in flat phantom using E-field (or
Temperature Transfer Standard for f < 800 MHZ) and inslde waveguide using analytheal figld
distnbutions based on power measurements for f > 800 MHz. The same satups are used for
assessment of the parameters applied for boundary compansation (alpha, depth) of which
typical uncertainty values are given. These paramaters are used in DASY4 software lo
imprave probe accuracy close to the boundary. The sensilivity in TSL cormesponds to
NORMx ¥z * ConvF wheraby the unceriainty comesponds fo that given for ConvF. A

dependent Comv® is used in DASY version 4.4 and higher which allows extending
the validity from £ 50 MHz to £ 100 MHz.

= Spherical isotropy (30D deviation from isotropy). in a fisld of low gradients realized using a
flal phantom exposed by a patch antenna,

= Sansor Offset: The sensor offset cormesponds to the offset of virtual measurement center
from the probe tip (on probe axis). No tolerance required,

Certifioalo Ho: ET3-1531_lan08 Page 2ol B
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ET3DVE 8N:1531 January 29, 2008

Probe ET3DV6

SN:1531

Manufactured: July 15, 2000
Last calibrated: January 22, 2007
Recalibrated: January 29, 2008

Calibrated for DASY Systems

(Mede: noh-compaiible with DASY2 sysbomi)

Carificale Mo, ET21531_Jar0a Pegps 30! 8
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ET3DVE SH:1531 January 29,2008

DASY - Parameters of Probe: ET3DV6 SN:1531

Sensitivity in Free Space” Diede Comprassion®
NormX 1.52 £10.1%  pVIVIm)® DCP X 95 mv
NormY 186 £ 104%  pMI(Vim)? DCP Y 84 mv
NomZ M2 100% pvivim)® DCP Z 83 mV

Sensitivity in Tissue Simulating Liguid (Conversion Factors)

Plesta sae Page 5.

Boundary Effect

TAL BO0 MHz  Typical SAR gradient: 5 % par mm
Sersor Center to Phaniom Surface Distance 37 mm &7 mm
SAR, %] Withaut Correcticn Algarhm 83 45
BARy, [%] With Cormection Algarithm 0.7 00

TEL 1750 MHz Typleal S8AR gradiant: 10 % per mm
Senaor Conted bo Phantom Surtace Distarce 27 mm 4.7 mm
AR, %) Withaut Cormction Algaditham 118 80
SAR,, [%] Vilth Comaction Algoeithm 0.5 o

Sensor Offset T
Protsa Tip to Sansor Center 2.7 mm

measuremant multiplisd by the coverage factor ka2, which for a nomal distribution

The reported uncartainty of measurement Is stated as the standard uncartainty of
cormesponds to a coverage probability of approximately 85%.

A Tirus irscortaiba of Mok, Y2 do nol iied the 7.l unceriaindy inside TSL. (see Page i)
" Murmaical S w0 T urm i el FBgLrR i

Carificate Mo: ETR 1831 _JanD8 Page d of §
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ET3DVE SMN:150 January 29, 2008

Frequency Response of E-Field
[TEM-Call:Ifi110 EXX, Waveguide: R22)
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Uneertalnty of Frequoncy Response of E-flald: £ 6.3% (ke2) *

Cortificole Ho: ETS-1531_Jenli Paga 5ol 3
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ET3DVE SN:15M January 29, 2008

Receiving Pattern (¢), 3 =0°

= 600 MHz, TEM ifi110EXX f= 1800 MHz, WG Rz

Podq | et 0 MR
111 | =100 MHz

| =500 Wbz
v = =i~ 1800 MHe
[ 2500 MHz

Uncertainty of Axial lsstropy Assassment: £ 0.5% (k=2)

Cactificain Moz ET3-1521_JandA Paguéiol ¥
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Dynamic Range f(SAR,,.q)
(Waveguide R22, f = 1800 MHz)

Uncaortainty of Linearity Assessment: £ 0.6% (k=2)

Cartificatn Mo: ET3-1531_Jantd Page Tl 9
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ET3DVE SN:1531

January 29,2008

Conversion Factor Assessment

f = 900 MHz, WGLS RS (head)
8y e ;

%

1.0

%0

0.0 +

1= 1750 MHz,

5.0 -

100 4

5.0 -

WGLS R22 (head)

.......

{[ors) Validty (Hsf®  TSL Pemmitivity Conductiity Alpha Oaspth  ConvF Uncortsinty

800
1760
1880

e
1850

+ 50/ % 100
+ B0/ & 100
+ 50/ 100

£ 50/ 2100
& 50/ 1 100
+ 507z 100
+ 50/ £ 100

it

§EEE

415+ 5%
401 £ 6%
40.0 = 5%

55.0 & 5%
534 2 5%
53325%
52T £ 5%

097+ 5%
1.37 & 5%
1402 5%

1.05 & 5%
148 £ 5%
1452 £ 6%
185 & 5%

gar
052
0.40

0.35
0,68
.68
068

286
258
258

282
264
07
2.8

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
dhmmummwnmmnmmm

Corificals Ho. ET3-1531_Jandf
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ET3DVE SN:1531 January 28, 2008

Deviation from Isotropy in HSL
Ervor (§, 9), f = 900 MHz

Error [dE]

el ...

{W-1.00-000 8.0.60-0.60 B.0.80-040 040020 B.0.20.000 |
[BO00020 BOM040 DO040060 DOR0OM0 WOA01.00

umuﬁanMumm

Coridicate Mo: ET31531_Jnn0s Page 8ol 9
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ANNEX F D835V2 DIPOLE CALIBRATION CERTIFICATE

. Callbration Laboratory of i, Bchmtaenir Kaliiordimet
Schmid & Partner - Sorvice sulase Palennage
Engineering Al € survisio wizawre ot taratara

| Zaughausstrasss &3, B054 Zurkch, Switzariand — S swass Callbeation Servics
Apcrediied by the Swiss Federal 0o of Mutology and Ancredeiien Accrpditation Mo SC8 108

Thes Bwiti Aceredilation Service ls one of the signaineias in e B
Homtilstensl Agreamant for ths recognition of eaibrathon ceatficates

Cligni  TMC Chilna Cortificate No:  DEISVI-443 DecdT
CALERATIONGERTFIGRTE o o
. p q'-a-'g'x?_'" i T
DOitject . i R e e
Callbration procodurols) =1 Y i

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

Thia calbsation canificals documents the tracsablity to national standards, which reslize e physical units of measummoents51)
The mMidssemenils and e uncartainting with confidenca probabiity ane gihwen on tha Rollowing pages snd mm poan of the cetificats,

A ealibrations have been conducted ot an orrirenment temperates (220570 and bumidite=T0'%

Calibralien Equipmant wed [MATE aftizal for calibnaion)

Prisnary Sandands 1Dt Cal Dol (Callwalod by, Carificabon MO} Scheculed Calibration
Provewinr imaber EPLL4428, GRITABOTA 13-Sap-07 (METAS, HO. 217-00604) Sap-08
Browenr sensor B4814 LS 3T Z0RTEA 13-50p-0F (METAS, MO, 217-00608) Sop-04
Ralerance 20 dB Adloraurion SH508E (20g ) 12 Jub 0T (METAS, MO, 217-00551) Juil-0%
Falarancs 10 98 Aferustor SMA04T_2 (100 12-J07 (METAS, WO, 217-00581) Jul-0
DAES SMAGOT 30-Jan-07 (SPEAG WOUDAEA-B01_JardT)  Jpn08
Raoforonce Probe ETIOWE (HF) | SM: 1807 10-S0p-07 (SPEAG, MO, ET3-1507 Sapdl?] Sep-08
Secondary Standards IC Chsck Diata fin housa) Sehiduled Calbratian
Povwenr sonsor HP B481A MY410682317 18-Det-DNEPEAG, In hiduse: chack Oct-0T) I s check: Cel-00
RF genecator Aglent E44218 W41 D00ETE 11-May-03(SPEAL, In house chook Now-07) In Rouss chack: Naw09
Fabwork Analymer HF BT53E WEATIO0GE554208  18-0ct-01(SPEAL, in Roumn chack Oet-0T) Ini B chaeck: Ool-08
Cafibealad by:
ﬁﬁaﬁﬁ T T —
i imﬂ'.‘ };Eggﬂ:ﬁgﬁwa S ”-*%Ef: e
R o R e L A e

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

Castificats Mo:  DEISVZ-443_DeclT Pagi 1 of
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Calibration Laboratory of i,

Schmid & Partnar 20
Engmneering AG

Saragrronnirantd £ B B, Sarlnartoedd :,.5;.

L] By Fol Sonst Sl o O 1 Mebolirotongs wsl Actigsisstion
Tha Bl Adstradil sl Sarvice i onm o e sigeratorias 12 B LA
Wt e ph Bgrnamand bov g reg g o i elae (et slen

Giosssry:

T5L tiszue skmulating Squid
ComeF sansitivity in TSL | MORM wy.2
MA not gpplcabae or ol measurad

Calibration s Performed According to the Following Standards:
ay IEEE Sid 15238-2003, 1EEE Recommandad Praclice for Delarmining the Paak Spatial-
Averaged Specific Absormition Rate {SAR) bn the Hurman Haad from Wireless
Cormmunscations Devices: Measunsmont

f Absorption Rals
mwmummmmmqmm-sm

¢} Fideral Communications Commission Office of Enginearing & Technology (FCC OET),
“Evaluating Compliancs with FOC Guidelines for Human o

Porable Devices with FCC Limits for Human Exposure fo Radisfrecuancy Emissions”,
Supplement C (Edithon 01-01] fo Bulletin 85

Additional Documentation:
d) DASY4 System Handbook

Methods Applied and Interpretation of Parametears:
=  Massurameni Condiions: Further detilis ane svailable from ihe Validaton Repord at the end
of the cortificate. Al figures sisted in the cortificate ane valid st the frequancy indicated.

= Anfenna Paramolers with TSL: The dipole is mounted with the spacer to position its feed
poant aucacthy’ baiow the center marking of the flal phantom section. with the ams onferted
paraiiel 10 tha body axis.

*» Feed Paint Impedance and Redurn Loss: These parameters are measured with the dipole
positicred under the Bquid fifad phantom. Tha impedance statod is ranstommaed from the
maasUremant 3t the SMA connecior o the feed point. The Retum Loss ansures low
reflecied powar. Mo uncerainty required.

* Electrical Delay: Dra-way delay betwedn ha SMA connecior and (he antanna feed point. Mo
uncerinenty rquingd.

*  SAR measured” SAR mossured at the stated antanna pul powsar

*  SAR rormalized: SAR a5 measunsd, normalized o 80 inpul power of 1 W al tha antenna

» SAR for nomingl TSL pararmeters: The measured TSL paramaters are used to calculals the
nomenal SAR resul

Cartificsts Mot DEIV2-443_DecdT Page 2ol &
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Measurement Conditions
s o o 1
DASY Version DS WaLT
Extrapotation Advancad Ecrapolation
Phamom Moduiar Fisl Phaniom Y9
Distance Dipole Center - TSL 15 men wl S
Zoom Scan Resolution b, ffy, & 5 e
Frequisncy BA% ARz 3 1 AEHE
Head TSL parameters
Iks ared
Temparature Pormittinity Conductivity
Hominal Head TSL parsmalers. prd e o 415 1080 s
Eeasured Head TEL pavameters (20e0dC AT L6 % 0845 mhaim 2 8%
Head TEL teenperaturs durirg tesl @2200)°C - —
SAR result with Head TSL
SAN sveraged over 1 e’ {1 g) of Head TSL Condiion
AR g e 250 v il posa 243miW I
SAR normaled rormpdzed o YW BT g
| SAR for nominal Mowed TSL parseseiers ' rarmaled o 1W B.PSmWW g & 170 % (u=d)
BAR wescaged aver 10 om® (19 g of Hewd TSL ]
FAR meosured 0 AN INpLE powesr 156eWig
SAR normasned normaized fa 1W Bldmiig
SAR fof novminal Head TSL paramelers. normalined in W 6 3T ig £ 165 % w2y

"Carmetion to nominal TSL parameters scconding (o d), chapter “SAR Senartivitios™

Cartificote Moo DBISVI-243_Deca?
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Appendiz

Antenna Parameters with Head TSL
s i B0 e ol 5050 - 680
Fliburn Loss - Ei o

General Antenna Parameters and Design

[ Erecarca Dotz tore cmmctoon) | 1.402 s ]

AR i e L e, TOCTV rchatined o, ey @ EBghl warming of T ookl fedd T Iedanoenl can b maasned

Trop i i reaces of sharcrd Seergsd coaES cable. The chnse conducme of B Kesng bee o drecly conracted W The
score o of B Ogole. The Srier's & Tareiors shon-orshic for DC-Bgnak.
Fics s orn must b Sppied ko e Spoks ST, et iy gt hard o e soideec Eonsectons ne e

Bt ey e darrageed
Additional EUT Data
Marudsciared by EPEAG
et e e o Sophacnberd. 2001

Corifiing Ko DREIIWVI-A4D_DecOT Page 4 of B
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DASY4 Validation Repart for Head TSL

DateiTima: 812 2007 142015
Tes! boratory: SPEAG, Zurich, Switzeriand
DUT: Dipole 835 MHz, Type: DEISV2; sorial: DEISVZ-SN: 443

Communication Sysiam: CW: Froquancy: 835 MHZ Duty Cycle: 1:1

Medim: HSL B35 MHZ;

Meddium parmeters used. (=835 MHz: £=0.89 mhaim; £=40.2; p= 1000kgim”
Fhaniom section: Flat Section

Measurament Standand: DASY4 (High Frecision Assassmant)

DASY4 Configuration;

Probe: ETIOVE-SN 1507 (HF); ConvF(6.01,6.01,5.01); Calibraded: 16,9, 3007
Sansor-Surface: 4mm {Machanical Surfaca Delecion)

Elacironics: DAE4 Sni01; Calibrated: 30.1_2007

Fhantom: Fiatl Prantam 4.50; Typs: QDODDP4GAA:

Maoasumament SW: DASY, V4.7 Build 53: Paost precessing SW: SEMCAD, V1.8 Build 172

Fin = 250 mW; d = 15 mm/Zoom Scan (Tx7xT)Cube 0: Maasumsmen grid: dx=6mm, dy=Smm, de=Smm
Faferance Value = 55,3 VWi Power Deift = 0.01548

Feak SAR (extrapolated) = 3,65 Wikg

SAR(1 g) = 2.43 mWig; SAR(10 g) = 1.56 mWig

Madmum vatus of SAR (measured) = 2 63 midig

6.24

-B.37

0.dB = 2 83mWig

Ceificals Mo: DEISVI-443 DeciT Fuge 6ol B
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Impadance measurement Plot for Head TSL

=ik i WP WERLME G -5209) o LE.NEd T BSOS A0 9m May

T
TS
| | ,
I
=i 8 B
el | |
'\.\‘t
| 'I\‘
1
| |

| | 1 [
n— e |
1| | | | |
e = i ]
NTART- ENBSNS 008 Ny TT0P © TR D08 ML
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ANNEX G D1900V2 DIPOLE CALIBRATION CERTIFICATE
Calibration Laborat of W, Sehwoizorischer Hatibrio
E:hmld &g;artnar il % S mn-ui-d'mlmur:m
Engineering AG s C  serviti svizesro ol taeaturs
Zeughaussirasss 43, 8004 Zurkch, Switzeriand "%M.:: o 5  swdss Callbration Service

Accreciiing by the Swiss Fegeral Offica of Metrology and Accrodilation
Tha Swins Accieditation Servica s one of the slgnatoriea to the EA
Muitlateral Agroament for the recognitken of calibration cortificatos

client  Auden Cortificste No: D1900V2-5cd018_Mar08

CALIBRATION CERTIFICATE

Obfect D1800Y2 - SN: 54018

Calibrabion procedure]s) QA CAL-05.vE A
Calibration procedure for dipole validation kils:

Cabration datec March 21, 2008

Condson of the calbrated dem |0 Tolerance

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

A callbrations haws Been conductod in the ciosed Fbortory facility: emironmnt 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 wiithen appmval of the iabaratary.,

Primasy Standarcs oW Cal Dato (Calirabed by, Cortificatn No.] Scheduled Calitration

Parvar msles EPRM-442A, GRATAS0TON F3-50p-07 [METAS, bo. 217-00608) Sap-08

Paweor sonsor HP 84814 Us37202 783 #3-5ep 0T [METAS, Mo, 217-00608) Sap-06

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

Faforance 10 a8 Allenustor BH: 50472 [106) Ti-un-07 (METAS, Mo 217-00501) Jisn-0a8 !

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

Rafarenoe Probe ESI0N BN: 3035 11Sop-07 (SPEAG. Na, ES3-3025_Sep(T) Sep-08

DAEA BN B0 1E.ban-08 (SPEAG, No. DAE4-801_ian08) dan0a

Secondary Slandands io# Chock Diatn {in housa) Schedided Check

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

RF ganarabor Agilen E44218 MY 41000875 11 -May-05 (SPEAG, In housa check Now47T) I howse chack;: Mow-08

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

Caifirabiad by: Cindio Loubles Liabsentory Tachnician SU/QQ\/\

Apravd by Katja Pokovis Techrical Manager

s

Isaued: March 32, 2008

Certificats No: D1000V2-50018_Marda

Fage 1ol 9
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Calibration Laboratory of A,

# e Sehwelrerischer Kalibeiordionst
Schmid & Partner g g Sarvice sulsse détalonnage
Engineering AG = Servirio svizzero di taratura
Zsughnussirassa 43, 8004 Zurich, Switmariand T S swiss Cailbration Service
Accrodied by e Swiss Federal 0o of Mabology mnd Accreditabon Accreditailon Mo SCS 108

Tha Swiss Accrodiialion Service ls ono of the signatories o the EA
Mulillstersd Agresment for 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 Performead 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 TSL: 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 Relum Loss ensures low
reflected power. No uncertainty required.

» Elecirical Defay: One-way delay batwean 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.

Carificale No! 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

Fraguancy 1900 MHz £ 1 MHz
Head TSL parameters

The following paramatars and calculations were applied.
Tamparature Parmittivity Conducthity

Nominal Head TSL parametors 20°C 40.0 1.40 mhoim

Moeasured Head TSL paramaotors {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 condlticn

SAR moasued 250 mW Inpul powor fASmW g

SAR normalized nommalized 1o 1W IFBmMWIig

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 messurad 250 mW nput power 488mW g

SAR nomalized 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
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Body TSL parameters
Thia following paramelers and calculations were applied,
Tomparature Parmittivity Conductivity
Nominal Body TSL paramaters 20 53,3 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 over 1 em’ (1 g) of Body TSL Caonditian
SAR measurad 250 mW input power BEImW /g
SAR normalized narmatized to 1W JEmW 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 to 1W 208mWig

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; D1800V2-53018_Mandd
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Appendix
Antenna Parameters with Head TSL

Impadance, ransformad 1o fead paint 8260+ 3.3j0
Reium Loss -2r9dB
Antenna Parameters with Body TSL
impadance, transformed (o fead point A5 0+29 M
Rturm Loss - 295 dB
General Antenna Parameters and Design
| Etecirical 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. The 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 excassive force must be applied to the dipods arms, because they might bend or the solderad connactions near the

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

June 4, 2002

Carificatn Mo; D1000YV2-50010_Mar0g
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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: DI900V2; Serial: D1900V2 - SN:5d018

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

Medium: HSL L0 BRE;

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: ETADVEA - SN1507 (HF ), ConvF(4.97, 4.97, .97 Calibruted: 11093007
*  Sensor-Surface: 4mm (Mechanical Surfnce Detection)
& Electronics: DAES Sntd]; Calibruted: 15 01,2008
*  Phantom: Flal Phantom 5.0 (front); Type: QDOOOPS0AA

*  hMesurement SW: DASYA, VAT Bulld 53; Postprocessing SW': SEMCAD, V1B 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(I g) =945 mW/g; SAR(10 g) = 495 mW/g

baximum 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 Repaort for Body TSL

Date/Time: 21032008 16:41:02
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900VZ; 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; dumm (Mechanical Surface Detection)
*  Ebectropics: DAE4 So601; Calibrated; 15012048
¢  Phaniom: Flal Phantom 5.0 (bock i Type: QDOOOPS0AA

s Measurement SW: DASYA, V4.7 Build 53; Posiprocessing SW! SEMCAD, V1.E 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: D1S00V2-5d018_Mards Page 8 of §
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Impedance Measurement Plot for Body TSL
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ANNEXH DAE4 CALIBRATION CERTIFICATE

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughausstrasse 43, 8004 Zurich, Switzerand

§ Schweizerischer Kalibrierdienst
c Service sulsse d'étalonnage

Sarvizio svizzers di taratura
S Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Sarvice Iz one of the eignatoriss to the EA
Multilateral Agreement for the recognition of calibration cenificates

et INEIRESETORERIEN = oseermDIBROTRNR T

Objoct

Calipration date:

Conguion ofthe caliatec tom In Tolerance

This calibration certificate documents the traceability to national standards, which realize the physical units of measwemants (S1).
The measuremants and the uncertainties with confidence probability are given on the fiollowing pages and are part of the certificate.

All calibrations have been conducted in the closed kaboratory faclity: environment termperature (22 + 3)°C and humidity < T0%.

Calibration Equipmant usad (MATE critical for calibration)

Primary Standards 1D # Cal Date (Cartificate No.) Scheduled Calibeation

Fluke Process Calibrator Type 702 | SN; 6265803 04-0ct-07 (No: 6467) Oct-08

Keithley Multimeder Type 2001 SM: DB102T8 03-0ct-07 (No: B4BS) Oct-08

Sacondary Standards 10 # Chnck Dialia (in housa) Schaduled Chack r

Calibrator Box ¥1.1 SE UMS 006 AB 1004  25-Jun-07 {in house check) In house check: Jun-08
Nama Function .

Calibrated by i | ek S e !

Issued: May 21, 2008

This calibration cartificate shall not ba reproduced axcapt in full without written approval of the laboratony.

Certificate Mo: DAE4-679_May08 Page 10of 5
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Calibration Laboratory of ix“"@”‘z_ Schwelzerischer Kalibrierdienst
Schmid & Partner — Service suisse détalonnage

Engineering AG e Servizio svizzers di taratura
Zeughausstrassa 43, 8004 Zurich, Switzerland £ aﬁm‘f Swiss Calibration Service
Accradited by the Swiss Accreditation Sendca [SAS) Accrsditation No.: SCS 108
The Swiss Accreditation Service Is ona of the signatories to the EA
Multilateral Agreement for the recognition of callbration 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
* DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
comresponds 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 as documented in the Appendix contain technical information as a
result from the performance test 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.

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

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

* AD Converler Values with inputs shorted: Values on the internal AD converter
comresponding to zero input voltage -

s [nput Offset Measurement. Output voltage and statistical results over a large number of
zero voltage measurements.

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

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

+ 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: DAE4-6T9_May08 Page 2 of 5
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DC Voltage Measurement
AJD - Converter Resolution nominal
High Range: 1LSB = 6.1V, full range = -100...+300 mV
Low Range: 1L5B = 61nV, full ange = -1....... +3m\V
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time; 3 sec
Calibration Factors X ¥ z
High Range 404,509 + 0.1% (k=2) | 404.928 + 0.1% (k=2) | 405.207 £0.1% (k=2)

Low Range 3.98477 £ 0.7% (k=2) | 3.94731 £ 0.7% (k=2)

3.98878 + 0.7% (k=2)

Connector Angle

| Connector Angle to be used in DASY system

Lt T

Certificate No: DAE4-679_May08 Page3of 5
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Appendix
1. DC Voltage Linearity
High Range Input (uv) Reading (uV) Error (%)
Channel X + Input 200000 199999.5 0.00
Channel X + Input 20000 20003.57 0.02
Channel X = Input 20000 -18899.29 0.00
Channel Y + Input 200000 199999.4 0.00
Channel Y + Input 20000 20003.45 0.02
Channel ¥ = Input 20000 -20004.32 0.02
Channel Z + Input 200000 169990.8 0.00
Channel Z + Input 20000 20002.50 0.01
Channal Z = Input 20000 -20004.27 0.02
Low Range Input (V) Reading (uV) Error (%)
Channel X + Input 2000 2000 0.00
Channel X + Input 200 200.27 0.13
Channel X - Input 200 -189.47 027
Channel ¥ + Input 2000 1999.9 0.00
Channel Y + Input 200 199.26 <0.37
Channel Y = Input 200 -199.82 -0.09
Channel Z + Input 2000 2000 0.00
Channel 2 + Input 200 199.19 -0.41
Channel 2 = Input 200 -200.77 0.39

2. Common mode sensitivity
DASY measurement paramaters: Auto Zero Time: 3 sec; Measuring lime: 3 sec

Common mode High Range Low Range
Input Voltage (mV) Average Reading (V) | Average Reading (uV) :
Channel X 200 4.20 4.06
- 200 =2.14 -1.85
Channel Y 200 6.39 6.01
- 200 603 5.79
Channel Z 200 -4.80 -5.16
- 200 4.08 4.80

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

Input Voltage (mV) | Channel X (uV) | Channel ¥ (uV) Channel Z (uV)
Channel X 200 . 1.42 0.07
Channel 200 1.22 - 3.06
Channel Z 200 -1.13 1.08 -

Certificate No: DAE4-6T9_May08 Page 4 of 5
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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 (LSB) Low Range (LSB)
Channel X 16182 17365
Channel Y 15398 16603
Channel Z 16047 16211

5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Input 10ME
Average (uV) min. Offset (uV) | max. Offset (V) Std,_i::;:
Channel X 1.05 -1.08 2,60 0.50
Channel Y -0.43 -2.28 1.41 0.66
Channel Z -0.33 -2.83 1.40 0.56
6. Input Offset Current
Nominal Input circuitry offset cument on all channals: <2514
7. Input Resistance
Zoeroing (MOhm) Measuring (MOhm)
Channel X 0.2000 198.9
Channel Y 0.2000 197.7
Channel Z 0.1999 186.5
8. Low Battery Alarm Voltage (verified during pre test)
Typical values Alarm Level (VDC)
Supply (+ Vec) +7.9
Supply (- Vec) 76 ‘
9. Power Consumption (verified during pre test)
Typical values Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply (+ Vee) +0.0 +6 +14
Supply (- Vee) -0.01 8 -]
Certificate No: DAE4-679_May08 Page 5ol 5
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ANNEX| THE EUT APPEARANCES AND TEST CONFIGURATION
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Picture 6: Constituents of the sample
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N

Picture 7: Left Hand Touch Cheek Position

Picture 8: Left Hand Tilt 15 Degree Position
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Picture 9: Right Hand Touch Cheek Position

Picture 10: Right Hand Tilt 15 Degree Position
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Picture 11: Body, The EUT display towards ground, the distance from handset to the bottom of the
Phantom is 15mm)

Picture 12: Body, towards phantom, the distance from handset to the bottom of
the Phantom is 15mm)
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Picture 13: Body with the Earphone, towards ground, the distance from handset to the bottom of the
Phantom is 15mm)





