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Glossary:

TSL tiszue simulating Fquid

MORMy.Z sensitivity in free space

ComF sansitivity in TSL / NORMx,y,z

DCP diode cormprassion point

Polarization ¢ o roteticn around probe axis

Paolarization 2 4 rotztion around an axis that is in the plane normal o probe axis (a1

measurement center), i.e., 3 =0 is normal to probe axis

Callbration is Performed According to the Following Standards:

a) |EEE Sid 1528-2003, "IEEE Recommendead Practice for Determining the Peak Spatial-
Avaraped Specific Abzorplicn Rale (SAR) in the Hurman Head from Wireless
Communications Deviees: Measurement Techniques”, December 2003

b IEC GZ208-1 "Procedurs to measurs the Specific Absorption Rate (SAR) for hand-held
devices usad in close proximity fo the ear (frequency range of 300 MHz to 3 GHz)",
Fabruary 2005

Methods Applied and Interpretation of Parameters:

s NORMy, y.z: Assessed for E-field polarization 8 = 0 (f = 800 MHEz in TEM-cell; f > 1800 MHz:
R2Z waveguide ] NORMx y, 7 ama only intermediate values, e, the uncertainties of
NORMs,y,z does not effect the EX-field uncertainty inside TSL (see balow ConvF),

= NORMTIxy.z = NORMx,y.z * frequency response (see Frequency Response Chart). This
linearization is implamantad n DASY4 software versions later than 4.2, The uncertainty of
the fraguancy responssa 12 included in the stated uncartainty of ConwvF.

«  DCPx )y 2 DCP are numerical inearization parameters assessed based on the data of
power sweep (no uncerlainly required). DCF does not depend on frequency nor media.

s ConvF and Boundary Effect Parameters: Assessed in flal phantom using E-fiefd {or
Temperature Transfer Standard for f = 800 MHz} and inside waveguide using analytical field
digtributions hased on power measurements for f > 800 MHz. The same sefups are used for
assessmant of the parametess applied for boundary compansation {alpha, dapth) of which
typical uncerainty values are given. These parameters are used in DASY4 software to
improve probe accuracy close to the boundary, The sensitivity in TSL cormesponds to
NORMz, y,z * Comv™ whereby the uncertainty correaponds to that given for ComeF. A
frequency denendant CanvF is used in DASY varsion 4.4 and higher which allows extanding
the validity from + 50 MHz to + 100 MHz.

+  Sphercal isoiropy (30 deviation from isolrogy): in a field of low gradients realized using a
flat phantom axposad by a patch antenna,

s Sensor Offset: The sansor offset corresponds to the offsat of vifual measurement center
from the prbbe tip (on probe axis). Mo tolerance required.
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Probe ES3DV3

SN:3088

Manufactured: July 20, 2005
Last calibrated: January 18, 2008
Recalibrated: December 22, 2008

Calibrated for DASY Systems
(Mot ron-compat ble with DASYZ sysiam!)
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DASY - Parameters of Probe: ES3DV3 SN:3088

Sensitivity In Free Space”
Mo 133 2100% VM
PormY 120 +10.1%  pVIImE
NermZ 1.26 +100%  pvIpwIm)®

Diode Compression”

DCP X 92 m\
DCPY a0 mv
DoP Z 96 my

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Please see Page B.

Boundary Effect

TSL 900 MHz Typical BAR gradient: § % per mm

Saneor Center 1o Phaniom Surtacs Dislance

A0 mm 4.0 mm

SAR., [%] Withowt Comection Algarithm B& LE
SAR, [%] With Carrection Algorithm [E 0.3
TSL 1810 MHz  Typical SAR gradient: 10 % per mm

Sananr Cankar in Phandnim Surfaces Distanca

ShR. [%] Without Correction Algorithm
SAR, %] With Carractian Algarithm
Senszor Offset

Proba Tip o Sensor Genter

A0mm 4.0 mm

8.8 &8
08 0.5
2.0 mm

The repeorted uncertainty of measurement is stated as the standard uncertainty of
measurament multiplied by the coverage factor k=2, which for a normal distribution
|corresponds o a coverage probability of approximately 95%.

|

* Tra uneetandies of Morme,¥.2 do aol effect e E*Sakl uncerisnty miids TSL (we Page 8)

* Noamorcs Insarizaion paramwier unriaint nol reguined
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uneartainty of Freguency Response of E-field: + 6.3% (k=2)
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Receiving Pattern (), 9 =0°

f= 600 MHz, TEM ifi110EXX

= 1800 MHz, WG R22
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Uncertainty of Axial lssiropy Assessment: & 0L5% (k=2)
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Dynamic Range f(SAR;..q4)
{(Waveguide R22, = 1800 MHz)

Irpait, Sgnal [pV]
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Uncertainty of Linearity Assessment: + 0.5% (k=2)
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Conversion Factor Assessment

1= 800 MHz. WGLS RO (head)

4.0 I |
3.5 §
3.0 1

= 1810 MHz, WGLS R22 (head)
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—o—Analytica  —o— Measuemenis —0— Aralytical  —o— Measurements
f[MHz] Validity [MHz]* Til  Permiitivity  Goncuctivily  Alpha  Dapth ConvF Uncartainty
Boo + 50+ 100 Head 41.515% 097 £5% 083 104 570 +11.0% (k=2)
1810 2 50/ 100 Head 400:28% 140% 6% 040  1.TS 4.B6 2 11.0% (k=2)
1900 =50/ %101 Head 400:25% 1.40+5% 045 168 ABd = 11.0% (=2)
2480 £ 5071 108 Head 382 & 5% 1.80 & 5% 0.32 237 443 2 11.0% (k=2)
200 50 7&114 Bedy S550+5% 1.05+5% oe4 142 58T & 11.0% (k=2}
1810 5072118 Body 5331+ 8% 1.5215% 042 164 489 £ 11.0% (=2}
1900 =50/x119 Body 533+5% 1.5215% 0.35 1.890 451 £ 11.0% (=2}
2450 +307£124 Body S27:8% 1852 5% 0rE 138 404 £ 10.0% (k=2}

* Tha validity of * 100 MHz only apnias tor DAEY w4 2 highar (ses Pags 2). Thi unssalnty is ds RES

ol e CanF ahclriainty & callsealian b aree] Eha ey S Bhi indcidad il
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Deviation from Isotropy in HSL

Error (4, 3), F= 900 MHz

Error (48]

-1.00-030 @-0ED-0.50 W-0.60--0.40 B-0.40--0.20 W-0.230.00
E000-0.23 Bo20-040 B040-006 DEAOA0 BOAC-1DI

Uncartsinty of Spherical Isotropy Assessment: £ 2E% (K=2)
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Siultilatzral Agreement for tke recogaition of calibration certificates

clent  SGEEH Cartficats No- DAE3-569_Dec08
|CALIBRATION CERTIFICATE

Cityscl DAE3 - SD 000 DOZ AA - SN; 569
| Gakbraton procedurs(s) QA CAL-06.v12

Calicration procedure for the data acquisition electronics (DAE)

Calbraron dile: December 18, 2008

Candition of I calgwaied fem |0 Toleranca

Tnis calbraten canificaz documends B Imceability to national slardards, which reakize the physcal unds of maaswemes |S1)
The measuements and e ucerantes with onfidercn probability are given on i foliowing pages and am part of the certifcate,
AR cabbrations havve been conducied i ihe closed lsbomlony faciity: smironmeant lenpesaturs (22 1 3)°C ang humidity < T0%.
Calbrealice Ecupmnt used (MATE crifical for calibation)
Primary Standards D& Cal Datp [Certificate Mo, Echadidad Caibrarion
Fhiks Procass Calitnalor Type 708 | SN 8295803 S0-GHapr08 Mo TETY) S0
Enihiay Mulimalar Typa 200 5N DRINITH S0-Fap-0i e TRTE) Lapl
Seconcary Slandands [F] ] CreckOadefinhouse] Scheduled Gk
Calragor Box W, ZE LIMT (06 AB 1004 DE-JurDB (in house chack]) I Fewste chesck: Jun-02
Hame Fumztion SHjnaturg

Callbrated by Dﬂ'nlriﬂlﬂi:ﬁh‘l Teohninan 1
Appraved Fin Bomholt R&D Dinector 1

' . vl A@ L UBSVEGEY
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Thae Swise Acoraditation Service Is one of B0 signatories to the E&
Muitilateral Agreement for the recognition of calibration cedificates

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 OC Voltage Measurement: Calibration Factor assessad for usa in DASY system by
comparison with a calibrated instrument traceable to national etandards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

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

s The following parameters as documeanted in the Appendix contain technical information as a
result fram the performancs test and require no uncertainty.

« DC Vollage 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 common mode voltage on
the differantial measurement.

+ Channel separation: Infiuence of a voltage on the neighbor channals not subject to an
input voltage.,

= AD Converter Values with inputs shorted. Values on the internal AD convertar
comesponding to zera input voltage

¢ (npuf Offset Measurement: Output voliage and statisticel results over a large number of
zars vollage measurements,

= Input Offsot Current: Typical value for information; Maxinum channel input offeat
current, not considering the inpul resistance.

= [nput resistance: DAE input resistance at the connector, during intemnal auto-zeroing
and during meaasurement.

* Low Baffary Alarm Voltage: Typical value for information. Below this voltage, a battery
alarmm signal is generated.

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

Certificate Mo: DAES-569_DecDB Pape 2 of 5
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High Range 1LSE = B1pV, full range = =100, +300 my
Lovww Rarge: LB = ainv, fill iange = 1. Ly
DASY nesuremenl paansbs Auls Zew Time: 3 sec, Measuring lirme: 3 sec
Calibration Factars X ¥ F A
High Range Ald B0 = 0.1% (k=2) | 404 281 £ 0.1% (k=2) | 404.050 + 0.1% (lk=2)
Low Range 304701 2 0.7% {k=2) | 393457 £ 0.7% (k=2) | 395125 £ 0.7% (k=2)
Connector Angle
205%+1°

| Conmector Angle (o be used in DASY systam

Cerlilicste Mo DAES-559 Decld
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Appendix
1. DC Vaoltage Linaarity =
High Range Input (W) Reading (pV) Error (%)
Channel X + Input 200000 199990.5 0.00
Channel X + Input 20000 2000305 0.02
Channal X - Imput F00 -1890E.99 -0.04
Channel ¥ + Input 200000 200000 4 .00
Channal ¥ + Input 20400 10000, T2 0.00
Channel ¥ « Imput 20000 -2000%.60 0.02
Channal Z + Input 20000 2000004 0.00
Channel 2 + bput 20000 2000050 .00
Channel Z = jrupast 20000 -20003.55 002
Lew Range Input (V] Reading (V) Errar (%)
Channel X + Ingut 2000 20001 0.0
Chaninel ¥ + lpul 200 198,98 001
Cheanimel X - It 200 =200.00 0.00
Chanimel Y + Input 2000 18890.9 0.00
Channel ¥ + Input 200 199,85 R
Channel ¥ - Inpast 200 =200,50 0.40
Channel Z + Input 2000 20040 000
Channel Z + Input 200 19921 -0.39
l.'.hlm-nl Zz - Inpat 200 -200.88 044
2. Commen meode sensitivity
DASY maasurement paramelers: Suto Zerd Tirme: 3 sac Measuring time: 3 sec
Comman moda High Range Low Range
Input Voltage (mV} Average Reading (uV) Average Reading (V)
Channel X 200 -4,64 511
- 200 680 5.65
Channal ¥ 200 758 778
- 200 -8.64 -8.84
Channal Z 200 570 . 581
- 200 416 4.30

3. Channel separation
DASY messurensenl paramaters: Auts Zero Time: 3 sec; Measuning lime: 3 sec

Input Voltage (mV) | Channad X (u¥] [ Channel ¥ {5V} Chanrel Z (uV}
Channel X 200 . 175 45 <]
Channel ¥ 200 0.50 - 340
Channel Z 200 -0.50 014 -
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4. AD-Converter Values with inputs shorted

Report No.: GSM11598970S02
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DASY measurament paramatang: Awo Zaro Tirma: 3 sec; Maasuring tima: 3 sac
High Ramge (L3B) Low Range (LS8}
Channel X 16308 15681
Channel ¥ 15757 15020
Channed Z 16300 16717

5. Input Offset Measurement

DASY measurement paramatens; Aulo Zero Time: 2 sec: Measuring tme: 3 sec

gl 1A
Average (V] | min. Offset(uV) | max, Offset (V) | ' E.,g‘“ i
Channel X 0.07 418 1.06 0.3d
Channel ¥ (61 =134 [V 030
Chammel ] =256 (1 E- L] g
6. Input Offset Current
Meaminal Input elrcuitry offsel curant on all channals: <2504
7. Input Resistance
! Zarzing (MOhm) Waasuring (MOhm)
| Channel X 0.1980 1085
| Channal ¥ 0.2000 2024
Channal Z 02001 204.0

8. Low Battery Alarm Voltage (varfiad during pra test)

| Typical values | Alarm Level (VDC)
Supply {+Vee) | +7.9
Supply (- Vice) | 78

9. Power Consumption (vented during prs iest

Typical values Switched off (mA) | Stand by (mA) Transmitting jma)

Supply (+ Vec) 0.0 +6 14

Supply |- Vo) 0.0 -B -8
Cariificate Mo DAEL563_Decni Faga 5ol 5
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Annex H.1 D835V2

;\_\_\_'__.1
Calibration Laboratory of AY) T Kalitriard
Schmid & Partner f{“—"’ f Servics suisse détilarnage
neering AG : _ ) Servzio sviczern di taralura
mg:?uumnga An0d Furich, Switrertand R«ﬁ; Swins Callbration Servics
SCS 108

Apprad bl bey the Swise Accradiation Service (SAS)
Thie Swiss Accroditation Sarvice it one of the signiories o the EA
Muliilaberal Agressind Tar il recognliban of calibration catificates

Calitvation procadunsis) Zi 1
Caltvation daia: Pocevber B0y HE W T E W W 3 3

Ganction of e ceibraeed 1o JiESMOFORCETENN. N W ORE W W W W 0

This calibration cetficale documanis the taceabiily 13 naliona siandands, which resizo the physical unis of (kN
The risssuraments ard R unbenankes with concencs probaniity an given o0 the foliwing pages snd Bre pan of Ie-canificiie.

Al clifralinns Res By mmncectad in thie closed y taciiey: % {22 £ 3°C and hamidity < TO,

Caliration Equipment used (MATE oriticsl for calirston)

Frimery Swrderdy. g Cal Die (Certiflcabe Ho.) __Soreduiad Calkration
Pusssar mapbor EFRAS408 EEATARN TS NA-Cea-06 (Mn. 1 7-0ARAG Dleete

| Poseer sensor HP B4E81A USET2E2TED 08-0c-0a (Mo, Z17-00808) D08

Referencs 20 0B Atteruator S8 5068 (209} 01-Jul-06 (Mo 217-00864) Jul0f

| Type-N misnech sombination 5M! 50473 | DEIZT O1-JulO8 (Mo, 217-D086T) Iy

Palamrca Prcks ES30VD EM: 3025 28-Apr-08 [Mo. EE3-2026_Aprid) Apr8

DAE S804 14-Nar-D8 (Mo, DAE4501 Mar&) Mar-06
| Eacondary Sandands Ll ) Chick Data (in housa) Schadued Chac
| Fowsr sansoe HP BIB1A MTIDEZINT 18-0c-02 (i house check Oul-07) In Pz ik D09
RF geraeeior RS SMTOE 100005 e A (i o chesck Ohefsi Ty It i chisck: Del-06
Mataark Analyzer WP BTSIE JSITINOSAS S4208  15-0ct-01 (in howse chack Del-08) In house ched: Ocl-08

Mame

Caibrmtas i i
e L

1

This cavbraion corificabe shall scl ba rproduced axcaal i3 lul wilhout wiittn agprovel of o labortory.
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Calibration Laboratory of L0, Sck ischar Kabibriords

Schmid & Pariner Lot Sorvice tulsss d'Mabonnage
Enginearng AG S Servizio svizmers di tarstura

Zoughaussirasss 43, BI04 Turich, Switteriand »t‘:ﬁ},\* Swiss Calibration Service

Accredited by 1he Gedis Accreditalion Service (SAS) Acersditation Mo SCS 108

Tra Swiss Accradilation Service s ona of fwe signatories to the EA

M ultiipteral Agr For e =l of calibeatipn caibcaleg

Glossary:

T5L tisswe simulating liguid

ConvF gensitivity in TSL / NORM x,y,2

MNIA nct appicable or not measured

Calibration is Performed According to the Following Standards:

a) |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: Measurament Technigues®, Decembar 2003
|IEC 62208-1. "Procedurs 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
20035
Federal Communications Commission Office of Engineering & Technolagy (FCC OET),
“Evaluating Compliance with FCC Guidalines for Human Exposure to Radiofrequancy
Electromagnatic 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

b

80

Additional Documentation:
d) DASYA/S System Handbook

Mathods Applied and Interpretation of Parameters:

= Measurement Conditians: Further details are available from the Validation Report at the end of
the certificate, All figuras stated in the certificate are valid at the frequency indicated.

« Antenna Parameters with TS The dipode is mounted with the spacer to position its feed point
exactly below the center marking of the fiat phantom section, with the arms oriented parallel to
the body axis

= Feed Pain! Impedance and Rreturn Loss: Thesa parameters are measurad with the dipole
positioned under the liquid filled phantam, The impedance stated is ransformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low reflacted
powar, Mo uncertainty required. K

« Elechrical Delay: One-way delay between the SMA connector and the antenna fead paoint. Mo
unceriainty required.

» SAR measured: SAR meazured al the stated antenna inpul power

= SAR normalized. SAR as measured, nomalized o an inpul powers of 1 W al the anlenna
cannechor

= SAR for norminal TSL parameters: The maasured T5L paramelers are used lo calculate the
nominal SAR resull,
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Measurement Conditions
DASY system configuralion, aa far &8 nol given &0 page 1.
DASY Version DASYS VO
Extrapolation Advanced Estrapolalion
Phantom Modular Fial Praniom V4.8
Distance Dipole Certer - TSL 15 mm wih Spacer
Zoom Scan Resolution dx, dy, dx = 5 mm
Frequancy B35 MHz + 1 MMz
Head TSL parameaters
Thae Tollowing pa ders and calculations were apphad. S S
Temperature Permittivity Conductivity
Mominal Head TSL parameters 220°C 41.5 0.90 mhoim
Maasurad Hand TSL parameters {22.0+02)"C 4132 6% 0.8% mhoim £ 6 %
Hoad TEL tamperature during test {225+02)°C — —
SAR result with Head TSL
SAR averagad over | cm’ (1 g) of Head TSL Condilion
SAR memsirad 250 mAN inpait poaiar 243mW i g
normalized to W BT2mWig

SAR normalized
SAR for nomiral Heasd TSL parameters '

normaliced o T 882 mW /g £ 17.0 % (k=2

SAR averaged aver 10 cm® (10 g) of Head TSL condition
SAR measured 250 MW npul power 1EO MW i g
SAR normalized nomalized o 1W G40mWwig
SAR for nomanal Head TSL paramelers ' normakzed o 1W 6.34 mW /gt 16.5 % (k=2)

' Cormaction to nominal TSL paramesers according (o d), chapler “SAR Sensiliviies”
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Body TSL parameters
The folowing paramaters and calculations were applisd.
Temperature Parmittivity Conductivity

MNominal Body TSL paramaters nosc 55.2 £.97 mhoim

Measured Body TSL parameters (220+0.2°C 4T2E% 10 mhoim 2 8% |

Body TSL temperature during test (218+0.2'C —_ — |
SAR result with Body TSL

SAR averaged over 1 e’ (1 g} of Body TSL Condition

SAR rmsaseed 260 mW inpul power 255 mW g

SAR normalized nermalized 1o 1W 10.2 mW i g

SAR for posrinal Body TSL paramaters £ noernalized 1o 1W BED W | g £17.0 % (lewZ)

SAR averaged over 10 cm® (10 g) of Body TSL candition

SAR measuned 250 mW input power 168 miv i g

SAR normakred nommalized 1o 1W B.72 miv /g

SAR for nominal Body TSL paramaters *

normalized o 1W

5.5 mW I g 2165 % (k=)

* Comeotion to nominal TEL paramalers acconding to d), chapter "SAR Sensitiviles”
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Appendix

Antenna Parameters with Head TSL
| impedanca, ranstomed io faed paint 52.5(2-1.8 [0
| Retum Loss 30,448

Antenna Parameters with Body TSL

| Impadance. tmnsformed to fsed point | 48301-32(0
| Retum Loss .28 4B

General Antenna Parameters and Design

| Etecirizal Dalay jone direction) | 1.394 s |

After long temmn uss with 100W madiated power, only 8 shght warming of the dipole naar te feedpont can be measirmd

Thi dipole is made of slandard semirigd coaxial cable. The center conductor of the feeding line is direclly connected 1o The
second arm of the dipole, The antenna is terelome shor=circuiled for DC-sgnals.
No axmassive Toren mees! ha appling o tha dipols fems, bacausas they might band or the saldersd mnnscions naar e

leedpainl may be damsged

Additional EUT Data

Manufacired by SPEAG
Manutaciurad on Nowambar 08, 2007
Cartificals Moo DEISYVZ-400T0_Decld Page 5 of &
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DASYS Validation Report for Head TSL
DiateTime: 08,12 2006 10-3] -0

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DEISV; Serial: DE3ISVE - SN:4dOTH

Communication System: CW-835; Frequency: 835 MHz: Duty Cyele: 101

Medium: HSL 90 MHz

Medium paramelers used: T— B35 MHz, o = 0.8% mho/m; & = 40.3; p = 1000 kyg/m®
Phantom section: Flat Section

Mensurement Standard: DASY S (IEEEAEC)

DASYS Configuration:
*  [Probe: ESADVI - SN3025: ConvP(5.57, 597, 5.5Tk Calibrated: 28.04 2008
= Sewan-Swfice 3deam (Mechanical Surface Detection)
*  Electrorscs: DAEL Sb0); Calibrazed: 14.00, 2008
o Phantom: Flat Phantom 4.90: Type: QDOOPSIAN: Sennl: 1001

*  DMemsurement 5W: DASY S, V3.0 Bulld 120; SEMCAD X Version 154 Budld 45

Pin=250mW; dip=15mm; dist=3.4mm/Zoom Scan (Tx7x7)}Cube 0: Measurement grid: dx=3mm,
dy=5emum, de=S5mim

Reference Value = 56.7 Vim; Power Drift = -0.000938 dB

Peak SAR (extrapolated) = 3 56 Wik

SAR(] g) = 243 mW/g: SAR(10 g) = 1.6 mW/g

Maximum value of SAR (measured) = 2.73 mW/g

U dB = 2.TimWig
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Impedance Measurement Plot for Head TSL

B Dee 2888 @5333:24
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CHL i ery
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DASYS Validation Report for Body TSL
DhateTime: 15122008 11:58:06

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DE3SVY; Serial: DRISVY - SN:ddi T

Communication Svstem: CW; Frequency: 835 MHz Duty Cyele: 1:1

Medium: MSL20

Medium parameters wsed: = 835 MHz; o = 1.0 mho'm; &, = 54.7; p = 1000 kg/m’
Phantom section: Flal Section

Messurement Standard: DASYS (IEEE/TEC)

DASY S Configuration:
®  Frobe: ES30VI - 88028 ConvF(5.9. 5.9, 5.07; Calibrased: 28.04.2008
= S-S fae 5 dmm (Mochanical Sarface Detostion)
= Flecironics: DAES So6l]: Calibrated: 14,00, 2008
& Phamiom: Flai Flantom 4.9 Type: QE0P4IAA; Serial. 1001

= Measuremes SW DASYS, VA0 Build 120; SEMCAD X Version 134 Budld 43

Pin = 250mW, d = 15mm/Zoom Scan (Tx717)'Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 54.7 ¥im; Power Drift = 0.00608 dB

Pesk SAR (extrapolated) = 160 Wiky

SARIT g) =2.55 mWig: SAR(ID g) = 1.68 mW/g

Muximum value of SAR (measured) = 2.87 mW/g

-
L]
a
Ll
&
4
1%
L]
0B ~ 25 7mWig
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Impedance Measurement Plot for Body TSL
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Enginessing AG b o Survizio seimero di taratura
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Accrediied by te Swiss Accreditation Senece (SA5) Accraditation Mo SCS 108

Tin Swiss Acoreditation Servios s ane of the signataries to the EA

Muitilateval Ag for tha Peccgniion of callbaticn cenificaiss

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) IEEE Std 1528-2003, “|EEE Recommended Practice for Delermining the Peak Spatial-
Averaped Specific Absomption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measuremant Technigues®, December 2003

b) CENELEC EM 50361, "Basic standard for the measurement of Specific Absorption Rate
related to human exposure to electromagnetic fislds from mobile phones (300 MHz - 3 GHz),
July 2001

¢} Federal Communications Commission Office of Engineering & Techrology (FCC OET),
‘Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequancy
Electromagnetic Fiekds; Additional Information for Evaluating Compliance of Mobile and
Porablie Devices with FCC Limits for Human Exposure to Radiofrequancy Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation;
d} DASY4'S Systemn Handbook

Mathods Applied and Interpretation of Parameters:
s Measuremen! Conditions: Further detalls are available from the Validation Repart at the end
of the cerificate. All figures stated in the cedificate are valid at the frequency indicated,

= Antenna Paramelers with TSL: The dipole is mounted with the spacer o position its feed
point exactly below the center marking of the fial phantom saction, with tha arms oriented
parallel to the body axis.

= Feed Point Impedance and Return Loss: These parameters are measured with the dipole
postionad under the quid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. Tha Retum Loss ensures low
raflected power. Mo uncertainty required.

s FElacirical Delay: One-way delay between the SMA connector and the antenna feed point. No
uncartainty required.
s SAR measwed: SAR measured at the staled antenna input power.

= SAR normalized: SAR as measursd, normalized to an input power of 1 W at the antenna
conneclor,

= SAR for nomihal TSL parameters: The measured TSL paramelars are used to calculata the
nominal SAR result.
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Measurement Conditions
DASY sysiem configuration, &s far as naot on page 1.
DASY Vorsion DASYS Va0
Extrapolation Advanced Extrapolation
Phantom Modular Fial Phantom V5.0
Distance Dipols Center - TSL 10mm wilh Spacir
Zoom Scan Resaolution ox, dy, de =5 mm
Fraguency 1800 MHz 21 MHz

Head TSL parameters
Tha folowing paremaeiers and calculations were appliad,

T s ravtu s Parmitfivity Cnndusctivity
Hominal Head TSL paramaters 22.0°C 40,0 1.40 mhafm
Measured Head TEL paramaters (220£0.2)"C 32+6% 1.47 mhodm + € %
Head TSL tempersiure during test (210202} "C = e
SAR result with Head TSL
SAR mvarsged over 1 cm’ (1 g} of Head TSL conition
SAR measured 250 MW ipul power 103 mh ig
SAH normalzed nomalized o 1W 412 mivig
| SAR for mrrinal Head TSL paramebens * noemalized o 1W 19.9mWig217.0 % (k=2)
SAR avaraged over 10 cm® (10 g) of Head TSL Candition
SAR messunad 250 mW Input power 536G mWig
SAR nommalized nomnalized o 1W 214miWig
SAR for nominad Head TSL paramelers ' narmalized o 1W 21,1 mW g £16.5 % (k=2) |

' Camection o raminal TSL paramaters acconding 1o d), chaoter “SAR Sensithviies”
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Body TSL parameters
The fcllowing paramsters and calculations were applied,
Temperatura Parmittivity Conductivity

Nominal Body TSL parameters 22070 53 1.58 mhoim

Maasursd Body T5L parameters (Er0z02)*C S4T6% 1.57 mhodim £ § %

Body T5L temparature during test (21.0202)*C B -
SAR result with Body TSL

SAR sveraged over 1 em® [1 g} of Body TSL Condition

SAR measured 250 mW Inpul power 105 mW g

BAR nommigized nonmaiized o 1TW 420 mW 'g

SAR for nominal Body TSL paramaters © normalizad 1o TW 41.5 mW i g £17.0 % (k=2)

SAR averaged over 10 em’ (10 g) of Body TSL condtion

SAR measured 250 mW irpul power 56T mW /g

SAR noimalized normalized 2 TW 223 mW g

SAR for nominal Body TSL parameders ! marmalized ta 1W 223 miW g £ 18.5 % (k=2)

! Comection to nominal TSL parameters acoording io ), chapler “SAR Sensitiviies”

Carificats Mo D1900VE-54028tan0n Page 4of B
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Antenna Parameters with Head TSL
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Irpedance, transtormed o Teed paint

51.30+63i0

Ratiem Loss

-24.0 R

Antenna Parametars with Body TSL

rrpedance, tansiormad o f2ed poid

4800 +55 0

Ratum Loss

-2.4dB

General Antenna Parameters and Design

[Electrcal Delay (one direction)

I

1200 ns

Afver long berm use with 100W radiatec power, only a shighl warming of the dipole near e feadgoint can be measured.

The dipdle is made of slancard semirigid coexial cable. The center conductor of the feeding line is directly connected to the
sapond &m of the dpole, The snlenna is borefore short-cirwibed for DC-sagnals,
Mo axcessive foece mus be applisd fo the dipole arms, because they might bend or the scidersd conractons near tha

teadpain! may be damajsed.

Additional EUT Data

Manufaciured by

SPEAG |

Manufaciuned on

Dacamber 17, 2002 |

Ciarfificats ho: DIM00VI-EH028_lanDd
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DASYS Validation Report for Head TSL
DateTime: (85.01. 2009 14:23:04

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz: Type: DIV Serial: D1900V2 - SN:5d028

Communication System: CW; Frequency: 1800 MHz; Duty Cyele: 1:1

Medium: HSL U 10 BB

Medium parameters used: = 1900 MHz; o = 1.47 mho/m; g = 39.4; p= 1000 kgy/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEETEC)

DAEYS Configuration:
®  Probe; ES10W2 - SN3025; ConvF(4.9, 4.9, 4.9 Calibrated: 2804 2008
o Smsoc-Surface; 34mm (Mechanical Surface Detection)
e  Electronics: DI Sn601; Calinrated: 14.00.2008
s Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial. 1001
= Measweme SW: DASYS, VA0 Build | 20 SEMCAD X Version 13,4 Build 45

Pin = 250 mW; dip = 10 mm, scan at 3. 4dmm/Foom Scan (dist=3.4mm, probe Odeg)
(TxTxTWCube : Messurement grid: dy=%mm, dy=5mm, dz=5mm

Reference Value = 93 Vim; Power Drift = 0.045 dB

Peak SAR (extrapolated) = 19.2 Wikg

SAR(] g) = 10,3 mW/g; SAR(1D g) = 5.36 mW/g

Maximum value of SAR {measured) = 12,1 mW'g

-
i
i
"
T
-
L]
0B = 12 ImWig
Corificate No: DV00V2-50028_Jan8 Page & of §
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Impedance Measurement Plot for Head TSL
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DASYS Valldation Report for Body TSL
Date/Time: 13.001 20009 13:59:05

Tiest Laboratory: SPEAG, Zurich, Switzer]and
DUT: Dipole 1900 MHz; Type: DI1900V2; Serial: D19D0Y2 - SN:54028

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

Medium: MSL ULD BB

Medium parameters used: = 1900 MHz; o = 1.57 mho/m; ¢, = 54.9; p = 1000 kgg'm’
Prantom section: Flal Section

Measurement Standand: DASYS ([EEEAELC)

DASYS Configuration:
*  Probe: ES3DVE - SKA02E; ConvFr4.5, 4.5, 4.5) Calibraged: 28,02, 2008
& Sersor-Sarfece: 24mm {Mechanieal Surface Detection)
&  Electromics DALL Spb0]: Calibrated: 14002008
®  Phamom: Flot Phantom 5.0 (keek); Type: QDOOPSOAA; Seral; 1002

= Measurement SW: DASYS, ¥5.0 Build £20; SEMCAD X Verdian 13.4 Build 43

Pin = 250 mW; dip = 10 mm, sean at 3.4mm 2 2/Zoom Scan (dist=3.4mm, probe Odeg)
(Tx7xTHCube 0: Measurement grid: dx=5mm, ¢y=5mm, dz=5mm

Reference Valoe = 92.8 Vim; Power Daft = 0.00%)1 dB

Peak SAR (extrapolated) = 18.5 Wikg

SAR(1 g) = 1iL5 mW/g; SAR{10 g) = 5.57 mW/g

Maximum value of SAR (measured) = 12.7 mW/g

by
ap
o
gEXY
{[¥ ]
L -
01 dB = 12 7TmWig
Cortificatn No: B1900V2-54028_lan0a Paged ol 8

SHGSM
SGS-CSTC Standards Technical Services, Co, Ltd. 9/F, 3¢ Building, No. 889, Yishan Road, Shanghai, China 200233 t (86 -21) 61402666*2736 f (86-21) 54500149 WWW.CN.SgS.com
Shanghai Branch GSM Laboratory FIIESle e 1[2E 889 +) 3 +)4% 9 & Elﬂifr’-j 1200233 t (86 -21) 61402666*2736 f (86 -21) 54500149 e sgs.china@sgs.com

Member of the SGS Group (Société Générale de Surveillance)


http://www.cn.sgs.com
mailto:sgs.china@sgs.com

Report No.: GSM11598970S02
Issue Date: 2009-07-14
Page 109 of 111

Impedance Measurement Plot for Body TSL
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Annex |  Measurement Uncertainty
a bl o d e g = k
f(d,k) cxgle
. Section Tol Prob . | Div. Ci 19 Vi
Uncertainty Component - - -
in P1528 (%) Dist. (109) ui (%) | (Veff)
Probe calibration E.2.1 6.3 1 1 6.3 o0
Axial isotropy E.2.2 0.5 R 2 n-" 0.18 o
hemispherical isotropy E.2.2 2.6 R 2 R 0.92 o0
Boundary effect E.2.3 0.8 R \/é 1 0.46 w0
Linearity E.2.4 0.6 R J3 1 0.35 00
System detection limit E.2.5 0.25 R \/;_?, 1 0.15 oo
Readout electronics E.2.6 0.3 N 1 1 0.3 o0
Response time E.2.7 0 R \/3 1 0 o0
Integration time E.2.8 2.6 R \/é 1 15 o0
RF ambient Condition -Noise E.6.1 3 R V3 1 1.73 e
RF ambient Condition - reflections E.6.1 3 R \/é 1 1.73 e
Probe positioning- mechanical tolerance E.6.2 1.5 R \/é 1 0.87 o0
Probe positioning- with respect to phantom E.6.3 2.9 R \/é 1 1.67 ]
Max. SAR evaluation E.5.2 R \/é 1 0.58 w0
Test sample positioning E.4.2 4 N 1 1 3.7 9
Device holder uncertainty E.4.1 3.6 N 1 1 3.6 o0
Output power variation -SAR drift measurement 6.62 5 R NE) 1 2.89 o0
Phantom uncertainty 4 R 1 0
. E.3.1 \/;_3, 2.31
(shape and thickness tolerances)
Liquid conductivity 5 R 0.43 oo
E.3.2 \/é 1.85
- deviation from target values
Liquid conductivity 3.7 N 1 0.43 5
E.3.2 2.37
- measurement uncertainty
Liquid permittivit 5 R 0.49 oo
quid p y E33 J3 1.73
- deviation from target values
Liquid permittivity 3.7 N 1 0.49 5
E.3.3 2.22
- measurement uncertainty
Combined standard uncertainty RSS 10.0 430
Expanded uncertainty
K=2 20.0
(95% CONFIDENCE INTERVAL)
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Annex J CNAS Certificate
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China National Accreditation Service for Conformity Assessment

LABORATORY ACCREDITATION CERTIFICATE

(No. CNAS L1486 )

China National Accreditation Service for Conformity Assessment has accredited
SGS-CSTC Standards Technical Services Co., Ltd.

Shanghai Branch GSM Laboratory
9/F.. No.3 Building, No.889. Yishan Road, Shanghai, China

to ISO/IEC 17025:2005 General Requirements for the Competence of
Testing and Calibration LaboratoriesCNAS-CLOT Accreditation Criteria
for the Competence of Testing and Calibration Laboratories) for the
competence in the field of testing.

The scope of accreditation is detailed in the attached schedule bearing the same
accreditation number as above. The schedule forms an integral part of this

certificate.

Date of Issue: 2009-06-15 [P
Date of Expiry: 2012-06-14
Date of Initial Accreditation: 2004-06-15
Signed on behalf of China National Accreditation Service
for Conformity Assessment

China National Accreditation Service for Conformity Assessment{UNAS) is authorized by Certification and Acereditaticn
Admiaistration of the Peaple's hepublic of China (CNCA} to aperate the natlonal seereditation systems Tor conformity assessment.
CNAS iwthe signutory to Internaional Laboratory Acereditation Cooperation Multilateral Recoguition Arraogement (1LAC MREA), and
thi signatary o Asia Pacific Lahoratary Accreditation Cooperation Multilateral Recognition Arvangement (APLAC MRA),

O £l
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