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Fig.2 Photograph of the Tissue Simulant
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Fig.3 Photograph of the Tissue Simulant
Liquid depth 15cm for Body-Worn
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Fig.4 Photograph of the Tissue Simulant Fig.5 Photograph of the Tissue Simulant
Fluid Liquid depth 15cm for Liquid depth 15cm for Body-Worn

Right-Head Side

Fig.6 Photograph of the Left Hand Side Cheek status

Fig.7 Photograph of the Left Hand Side Tilt status
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Fig.10 Photograph of the BodyWorn status
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2. Photographs of the EUT

Fig.11 Front View
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Fig.12 Back View
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3. Photographs of the battery

Fig.13 Battery

4. Photograph of the charger and Headset
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Fig.14 Charger Figl5 Headset



Order No: GSM10720803-1
Date: Jan 09, 2008
Page: 134 of 162
5. Probe Calibration certificate

Calibration Laboratory of
Sechmid & Partner
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Calibration Laboratory of x‘\i_:/’z Sehwelzarischer Kafibrierdienst

Schmid & Partner iﬁﬁ Service suisse détalonnage
Engineering AG o= Servizlo svizzens & tasatura

Zoughaussirasse 43, 8004 Zurich, Swilzerland “{ﬁ“ Swiss Calibration Sorvice

Accrediied by the Swiss Federal Offica of Metrokgy and Accrecitaiion Accreditation Mo, SCS 108

The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Agreemant for the recognilion of calibration cenificatis

Glossary:

TSL tissue simulating liquid

NORMz,y.z sensitivity in free space

ConF sensitivity in TSL / NORMzx, v,z

DCP diode comprassion point

Polarization g p ratation around probe axis

Polanzation & & rotation around an axis that is in the plane normal to probe axis (at

measurement center), L.e., % =0 is normal to probe axis

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR} in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

by IEC 62208-1. “Procedure to measure the Specific Absorplion Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

Methods Applied and Interpretation of Parameters:

= NORMx y,z: Assessed for E-field polarization 8 = 0 (f = 800 MHz in TEM-cell; f = 1800 MHz:
R22 waveguide). NORMzx,y,z are only intermediate values, |.e., the uncertainties of
MORMzx,y.z does not effect the E%-field uncertainty inside TSL (ses below ConvF).

o NORM{Fx .z = NORMx v,z * frequency_response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions later than 4.2, The uncertainty of
the frequency response is included in the stated uncertainty of Convi.

= DCPyxy z: DCP are numerical linearnzation parameters assessed based on the data of
power sweep (no unceriainty required). DCP does not depend on frequency nor meadia,

s Convl and Boundary Effect Paramelers: Assessed in flat phantom using E-field (or
Ternperature Transfer Standard for F < 800 MHz2) and inside waveguide using analytical field
distributions based on powear measurements for > 800 MHz. The same setups are used for
azsessment of the parameters applied for boundary compensation (alpha, depth) of which
lypical uncertainty values are given. These parameters are used in DASY4 software to
improve probe accuracy close to the boundary. The sensitivity in TSL corresponds fo
NORMx, v,z * ConvF whereby the uncerainty commesponds to that given for ConvF. A
frequancy depandent ConvF is used in DASY version 4 4 and higher which allows extending
the wvalidity from % 50 MHz to £ 100 MHz.

» Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a
flat phantom exposed by a patch antenna.

«  Sensor Offsel The sensor offset corresponds to the offsel of virtual measuremeant center
from the prdbe tip (on probe axis). No tolerance required,

Cerlificate No: EX3-3578_ApalT Pape 2 of 8
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EX3DV4 SN:3578 April 24, 2007

Probe EX3DV4

SN:3578

Manufactured: November 4, 2005
Last calibrated: March 20, 2006
Recalibrated: April 24, 2007

Calibrated for DASY Systems

{Mote: non-compatible with DASY2 system!)

Cerificats Mo: EX3-15T8_Ap0T Page 3o 9
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EX3DV4 SN:3578 April 24, 2007

DASY - Parameters of Probe: EX3DV4 SN:3578

Sensitivity in Free Space” Diode Compression®
MormX 0.540 = 10.1%  WVAVIM) DCP X 80 mV
Morm 0.490 £10.1%  pVIVImM)Y DCP Y B6 mV
NormZ 0.570 +10.1%  WVAVImY DCP Z 93 mV

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Please see Page B.

Boundary Effect
TSL 900 MH=z Typical SAR gradient: 5 % per mm
Sensor Cenler io Phantom Surface Distance 2.0 mm 3.0 mm
SARG. ] Withaut Correction Algorithm 4.3 16
SARy. [%] With Comection Algorithm 0.0 01
TSL 1810 MHz Typleal SAR gradient: 10 % per mm
Sansor Center to Phantom Suface Distance 20 mm 3.0 mm
BAR, [%6] Without Correction Algarithm 25 1.0
SAR, [W] Wwith Carrecticn Algorithm 0.2 0.3
Sensor Offset
Proba Tip 1o Sensor Cenler 1.0 mm

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

A The uncangindies of NammXY .2 do not atfect the E°-field uncertainty nside TSL {see Page &)
® Mumarncal Enaarizalion pammeier: uncerainty not required

Cerlificate No: EX3-35TE_ AprdT FPage 4 of 8
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EX3DV4 SN:3578 April 24, 2007

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-fleld: £ 6.3% (k=2)

Cearidlcale Mo: EX3-35T8_AprOT Page 6 of §
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EX3DV4 SN:3578 April 24, 2007

Receiving Pattern (¢), 3 = 0°

=600 MHz, TEM ifi110EXX f= 1800 MHz, WG R22

=—G— 30 MHz

—i— 100 MHz
E | i GO0 MHE
g —&— 1800 MHz
a7 —i— 2500 hiHz

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2}

Carificabe Ma: EX3-3578 Aprl? Fage & of &
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EX3DV4 SN:3578 * April 24, 2007

Dynamic Range f(SAR;aq)
(Waveguide R22, f = 1800 MHz)
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Umneertainty of Linearity Assessment: £ 0.6% (k=2)

Crrlificabe Mo EX3-35T8_ Apr(7 Paga 7 of 9
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EX3IDV4 SN:3578 April 24, 2007
Conversion Factor Assessment
f = 000 MHz, WGLS R9 {head) f = 1810 MHz, WGLS R22 (head)
1.6 300 1 I
30 B 25,0
e E 200
% 20 | T
§ -;~ 15.0
E 1.5+ E
0.5 | 540
0.0 4 L 0.0
0 20 40 60 |
z [

—@— pnalytical  —o— Messuremens —g— fnalytical —&= Measurements
f[MHz] Validity [MHz]" TEL Permittivity Conductivity  Alpha  Depth  ConvF Uncertainty
s00 £ 50/ 100 Head A15+5% 0.97+5% 080 0.90 £.42 +11.0% (k=2)
1810 £ 50/ %100 Hesd 400£5% 140+ 5% 024 100 6.90 +11.0% (k=2
2000 =50+ 100 Head 40.0%5% 140+ 58 040 1.00 B.52 & 11.0% (k=2
2450 # 500+ 100 Head 38.2+5% 1.80%5% 045 100 635 +11.8% (k=2)
5200 50+ 100 Head 36.0+5% 46615% 0.43 1.70 461 +13.1% (k=2)
5800 +50/& 100 Head 353+5% 527 5% 043 170 440 +13.1% (k=2)
a0 + 50/ +100 Body S550+5% 1.06+5% 0.60  0.60 8.02 11.0% (k=2)
110 50/ & 100 Body S533+5% 1.52+5% 022 1.00 657 & 11.0% (k=2}
2000 +£50/+100 Body 533+5% 1.52:5% 045 1,00 656 =11.0%(k=2}
2450 £ 50/ %100 Body G2.7+5% 1.8515% 050 100 6.38  +11.8% (k=2)
5200 4 50/ %100 Body 490+5%W 5.30%5% DaB 175 368 £13.1% (k=2)
5800 4 50/ 4100 Body 482+5%  6.00%5% 047 175 376 +13.1% (k=2)

2 The validity of 2 100 MHz onky applies for DASY w4 and higher {see Pags 7). The unconainty is the RS3
of the ConyF Enegriainty al calibration frequency and the uncertmnty for the indicxled Fequency band.

Cartificate Mo: EX3-0678_Ap7T
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EX3DV4 SN:3578 April 24, 2007

Deviation from Isotropy in HSL
Error (4§, 8}, f = 900 MHz

Error [dB)

100080 B-0,50-0,.60 B-0.60-0.40 B-040-0.20 B-0.20-0.00
Ooatozn Bo20-040 O040-060 E0.60-0.80 WOE0-1.00 !

Uneertainty of Spherical Isotropy Assessment: + 2.6% (k=2)

Cerliticate Na: EX3-3578_Apr07 Page9ald
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6. Dipole Calibration certification

Calibration Laboratory of Schwelzerischer Kalibriensenst
Schmid & Fartner Sarvics suises d'talonnage
Engingqring AG Servizio svizzoro di taratera

Zeughaussirasse 43, BI04 Zurich, Switzar and Swiss Calibration Service

Accredited by the Swiss Naderal Office of Matology and Accred talion Accreditation Me.: SCE 108
The Swiss Accraditalion Service s mne of the signatonies 1o the FA

Musitilabaral Agresmant tor the recogreton of calibraslian certrhcates

Cllen: Auden Contilicate Mo: DO00VZ-168_Apr0T

|CALIBRATION CERTIFICATE

Gbfect D90OVE - SN: 168

QA CAL-05.vB
Calibration procedure for dipole validation kits

Calragin procaiunes)

Gallbragcn date: April 17, 2007

Corditinn of Ma calraled ilem In Tolerance

Thiz calitration cerificate documeants the iraceatdity o national standards, which realizs the phyaical units of measurements (S
Tha megsuramants and the ineerairies wih conlidencs probebiity ane givan on e following poages and ane pa of the certificaks

A cainratiars hive been conducied in the coded Bbocatony Bicikly: ernronmant temparabers (22 = 31°0 and humidity < 0%,

Callbration Equipmant used (METE crifica tor cafibration])

Frimary Standans oo il Dt [Conl braped by, Cestificanhe Moo Scheduied Cabration

Fower mater EFM-3424 GOramaTog 030000 (METAS. Ho. 21 7=-000608) [a W ST

Pawind bermo’ HE BAR1A, LS ITraaTas O3-DcA06 (METAS, No. 217.00804) Detl7

Fesgrance 20 a8 Athenuston SN S0EE 20g] 10-Bug-05 IMETAS, Mc 217-00581) AlHIT

Fefarence 10 db Atbenusior Sh: 50472 (10w 10=fugeld IMETAS, Mo 217-000681) SAuag-T

Redamencs Probe ETIOVE HF) SN1807 19-0cA-06 (EPEAG, No. ET3-1607_OctlE) OctlT

LAES SHEN 30-Jan-07 (SPEAG, Mo, DAE4-B01 Jand7f) Jan-03

Sacondary Srancamic o Check Dede (in houga) Sehaduad Chack

Fower sansor HF 84314 o | MYHIERAT 15-0ct-02 (SPEAG. i houge cheds Oc-08) I howse chick: Oct-CT

RF generator Aglkend E44218 MY HET S F1-Play-05 (SPEAG. in lwouse ik Mow-05) i howse check: kow-0T

Metwors Aralzer HP BT5IE USITI9lEas SqxE 18-0et-1 (SPEAG, in house chadk Oot-{6]) In house chack: ODol-07

Mamme Fumiion Signaur

Cabrated by: Claurio Loubler Latomlory Techaican 0 ¥
Wl

Approvec by Katja Pakois Technical Mansge

”'»’;?{m = J{’{%

Issued Apnl 25, 2UH0F

This calizralion cerlifizate shall not e reproducsd except in full without witlen approvad ol e leboratary,
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g Sechweizerischer Kalibrierdienst
Schmid & Partner G Service suisse ditalonnage
Engineering AG Servizio svizzoro di taratura
Zaughausstrasse 43, B004 Zurich, Switzerland 5 Swiss Calibration Service
Acerediled by the Swiss Federal Office of Metrology and Acoreditation Accraditation He.; SCS 108

Thie Swiss Accrediation Service |s one of the signatories to the EA
Multilateral Agreement for the recognition of calibration cenlificates

Glossary:

TSL lissue simulating liguid

ConvF sensitivity in TSL / NORM x,v.z
MNFA not applicable or not measured

Calibration is Performed According to the Following Standards:

a)

b)

IEEE 31d 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measuremant Technigues”, Decamber 2003

IEC 622091, "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 OET),
"Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:

d)

DASY4 Systemn Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the cerificate. All figures stated in the certificate are valid at the frequency indicated.

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

Feed Point Impedance and Return 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 Retumn Loss ensures low
reflected power. No uncertainty required.

Efecirical Delay. One-way delay between the SMA connector and the antenna feed point.
Mo 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
cannactor.

SAR for naminal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

Cartificate Mo: DS00V2-168_Aprl7 Page 2 ol 9



Measurement Conditions

DASY system configuration. as far as nol given on page 1.
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DASY Version DASY4 V4.7
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V4.9
Distance Dipale Center - TSL 15 mm with Spacesr
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 900 MMz £ 1 MHz
Head TSL parameters
The following parameters and caloulations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 41.5 0.97 mhoim
Moasured Head TSL parameters (22.0+0.2)°C 420 +6 % .97 mhodm £ 6 %
Head TSL temperature during test (21.50.2)°C — wmee

SAR result with Head TSL

SAR averaged over 1 em” (1 gh of Head TSL Condition

SAR measured 250 mW inpul power 289 mW (g

SAR normalized nofmalized to 1W 104 m /g

SAR for nominal Head TSL parameters ' neemalized to W 10.4 MW ig £ 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition

SAR measured 250 mW input powear 166mW /g

SAR normalized normaiized o 1W ga4mW /g

SR for nominal Head TSL parameters ' normalized 1o 19W 6.67 mW /g % 16.5 % (k=2)

! Gorrection to nomenal TSL parametars according to d), chapter “SAR Sensitivities”

Cenificate No: DSD0V2-168_Apr)7

Page 3 of 9
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Body TSL parameters
The following parameiers arnd calculations were applied.
Temperature Permittivity Conductivity
Mominal Bedy TSL parameters 220°C 55.0 1.045 mhodm
Measured Body TSL parameters (22.0+02)°C 531:6% 1.00 mhodm * 6 S
Body TSL temperature during test (22.8+0.2)°C - e
SAR result with Body TSL
SAR averaged over 1 em® {1 g} of Body TSL condition
SAR measurad 250 mW inpul power 253 mW fg
SAR normalized nosmalized to 1W 103mW g
SAR for nominal Bady TSL parameters * normalized to 1W 10.4 mW i £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 1.7 mW (g
SAR normalized nomalized to 1W .84 mW /g

SAR for nominal Body TSL parameters

normalized to 1W

6.84 mW /g & 16.5 % (k=2)

¥ Corection 1o nominal TSL parameters according to d), chapter "SAR Sensitivilles”

Cenlificate No: DI00V2-168_Apr)7
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Appendix
Antenna Parameters with Head TSL

Impedance, transformed fo feed point 474 0-T9 0
Return Loss -21.4dB

Antenna Parameters with Body TSL

Impadance, transformed o fead point 4350 -96 1
Return Loss =162 dB

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1.407 ns

Aftar bong term wse with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured,

The dipole Is made of standard semirigld coaxial cable, The center conductor of the feeding line is directly connected 1o the
second anm of the dipole, The antenna 5 therefore short-circusted for DC-signals,

Mo excessive force must be appied (o the dipole arms, because they might berd or the soldered connections near the
feedpaint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on May 16, 2002

Cerificate No: DBOOVZ-168_AprDT Page 5 of 9
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DASY4 Validation Report for Head TSL
Date/Time: 17.04.2007 14:47:41

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 900 MHz; Type: DOV2; Serial: M0V - SN: 168

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

Medium: HSL U10BB;

Medium parameters used: f= 900 MHz; ¢ = (.96 mho/m; &, = 42; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DAEY4 Configuration:
= Probes ET3DV6 - SN1507 (HF ), ConvE{6,01, 6,001, 6.01); Calibrated: 19102006
& Sensor-Surface; 4dmm (Mechanical Surface Detection)
®  Electronics: DAE4 Sn6d1; Calibrated: 302002007
= Phantom: Flat Phamom 4.90; Type: QDOO0OP42AA

* DMeasurement SW: DASYS, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

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

Reference Value = 56.4 V/m; Power Drift = (L.004 dB

Peak SAR (extrapolated) = 3.80 Wikg

SAR(1 g) = 2.59 mW/g; SAR(10 g) = 1.66 mW/g

Maximum value of SAR (measured) = 2.7% mW/g

dB
0.000

I 222

-4.44
-6.66

-f.848

-11.1

0 dB = 2.79mW/g

Certificate No: DIDOV2-188_Apr7 Page 6 of §
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Impedance Measurement Plot for Head TSL
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DASY4 Validation Report for Body TSL
DateyTime: 17042007 16:36:18

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 900 MHz: Type: DUHY2; Serial: DY0OVE - SN:168

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

Medium: MSL U10BB;

Medium parameters used: f= 900 MHz; ¢ = 1.01 mho/m; & = 53; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY 4 Configuration:
s Prohe: ET30DVE - SN L5307 (HF), ConvE(5.8, 5.8, 5.8); Calibrated: 19.10.2006
*  Semsor-Surface: dmm {Mechanical Surface Detection)
s Elestronics: DAE4 Sn601; Calibeated: 30.01.2007
o Phantom; Flat Phantom 4.901; Type: QDOMP4SAA

s Messurement SW: DASY4, V4.7 Build 53; Pestprocessing SW: SEMCAD, V1.8 Build 172

Pin=250mW/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=>5mm. dy=5mm, dz=3mm
Reference Value = 54.8 V/m; Power Drift = 0.032 dB
Peak SAR (extrapolated) =358 Wikp

SAR(1 g) = 2.58 mW/g; SAR(10 g) = L.71 mW/g
Maximum value of SAR (measured) =2.77 mW/p

dB
0.00o0

2.08

-4.16

-6.24

8.32

-10.4

0dB =2 7TmWie

Cerificate No: DBOOVZ-168_Apr07 Page 8 of 9
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, B004 Zusich, Switzeriand

Schweizerischer Kalibrierdisnst
Sarvice suisse détalonnage
Sarvizio svizzero di Laratera
Swiss Calibration Service

Acerecied by the Swiss Fedoral Offica of Metrology and Accred@alion Accreditation No: SC5 108
Tha Swiss Accreditation Service is one of the signatories fo the EA

Multilateral Agreement for the recognition of calibration cerificates

Auden Certilicate No: D1800W2-2d052_Apr07

Cliant

[CALIBRATION CERTIFICATE
I

Ohject D1800W2 - SM: 2d052
Calibfation procedure(s) QA CAL-05.vB
Calibration procedure for dipole validation kits
Cabbvation dale: April 23, 2007
Candilion of he calibrated #em [N Tolerance

Tris callbration cerlificale documents the irscesbility fo ralional standands, which realize the physical urits of messursments (511
The measurements and e uncertaintes with confidence probabity ana given on he foioving pages and are pan of the cerificate.

Al caibrations have baen conducted in e cosed baratory tecllity; envronment lemperature (22 £ 310 and urmadity < ¥0%

Calibraticn Eguipmant wsed (MATE criticad for casbration)

Primary Standards D # Cal Date (Calibrated by, Certificate Mo Scheduled Calbralion
Power matar EFM-4424 GE3TA0T04 03-0ct-06 (METAS, Mo, 217-00808) Oe-07
Power sansor HP 84814 US3T202TEE 03-0cl-06 (METAS, Mo, 217-0060) D07
Refprence 20 dB Atisreslor 5M: 5086 (20g) 10-Pg-06 (METAS, Mo 217-00501) Aug 07
Ruference 10 dB Affersbor BN 50472 {10 10-Aug-08 (METAS, No 217-005a1) Aug=T
Reference Probe ET30VE S 1507 18-0ck-08 (SPEAG, Mo, ETI-1507_Dcibé) Dca-07
DAE4 SM B 30-Jan-07 (SPEAG, Mo, DME4-E01_Jard¥) Jan-08
Secondary Standards o Chech Date (In howsey Scheduled Check
Powier sensor HP B481A W 410gza T 18-01-02 (SPEAG, in house chieck 0t-05) In house chack: Oct-07
RF ganerator Agilent E44218 MY 41000675 11-Mey-08 (SPEAG, in house check Now-05}  In hoase chack? w07
Metwark Anatyrer HP B753E USATIO0NGES S4206  16-Dct-01 (SPEAG, n house check Oct-0} In hpuese chack: Qwel-07

Maime Funaticn Sagnatyre
Calirated by: Cliatdio Levblar Laboratary Technician E@L\_

I

Approved by: Katia Pokovie Technical Manages

L ]

Isssad: Aprl 25, 2007

This calibrsfion carlificate shall nat be reproduced excepl i Tl withoub written apgroval of tha abaraory.
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Calibration Laboratory of S, S Sehweizsrischer Kalibrisrdionst
1 o e
Schmid & Partner % G Service suisse diétalonnage
Engineering AG g Servizio svizzers di taratura
Zoughaussitrasse 43, BO04 Zudich, Switzeriand i;m’* S Swiss Calibration Service
Accrediied by he Swiss Federal Olfice of Metrology and Accreditation Accreditation Mo SCS 108

The Swiss Accreditation Sorvice is ome of the signatories 1o the EA
Muttilateral Agreemant for the recegnilion of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y.z
PIA, nol applicable or not measured

Calibration is Performed According to the Following Standards:

a)

b)

c)

IEEE Std 1528-2003, “|EEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, December 2003

|EC 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

Faderal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FGC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:

d)

DASY4 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

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

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

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

SAR measured; SAR measured at the stated anlenna input power.

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

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

Carificats Mo: DIBOOVZ-2d0S2_Apr(7 Page 2 of &



Measurement Conditions
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ASY sysiem configuration, as far as nol given on page 1.

DASY Version DASY4 Wa ¥

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantorn VE.0

Distance Dipole Center - TSL 10 mm wilh Spacer

Zoom Scan Resolution dw, dy, dz =& mm

Fregueancy 1800 MHz £ 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Tomparature Permittivity Conductivity

Mominal Head TSL parameters 22.0°C 40.0 1.40 mhoim

Measured Head TSL parameters (22.0+0.2)"C 400+6 % 1.40 mho'm £ 6 %

Head TSL temperature during test (21.5+0.2) °C — o
SAR result with Head TSL

SAR aversged over 1 cm”® {1 g) of Head TSL condifian

SAR measured 250 miy input power 916 mi¥ g

SAR normadized normalized o 1W 366 mW g

SAR for nominal Head TSL parameters '

normalized o 1W

36.6 mW [ g £ 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measwred 250 mW input powar 4.89 mW /g
SAR nommalized normalized to 1W 19.6 mA fg

SAR for nominal Head TSL parameters '

normakized o 1W

19.6 mW / g £ 16.5 % (k=2}

" Corraction to nominal TSL parameters aceording to d), chapter “SAR Sensitivities™

Certificate No: CHB00V2-24052_Apr7

Page 3 of &
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Body TSL parameters
The following paramaters and caleulations were applied
Temperatiire Parmittivity Conductivity
Nominal Body TSL paramaters 22.0°C 53.3 1.52 mho/m
Measiired Body TSL parameters (22.0£0.2)°C E1.9+6 % 1.52 mho'm + 6 %
Body TSL temperatire during test (21.0£0.2)°C — ea
SAR result with Body TSL
SAR averaged over 1 cm” {1 g) of Body TSL Condition
SAR measured 250 mW input power 261 mW /g
BAR normalized normalized to 1W IBAmW /g

SAR for nominal Body TSL parameters ©

normalized to W

377 W g £17.0 % (k=2)

SAR averaged over 10 cm’ (10 g) of Body TSL Condition
SAR measured 250 mW inpul power 5286 mW fg
SAR nommalized normalized o 1W 211 mW fg

SAR for nominal Body TSL parameters *

normakized o 1W

20.8 mW /g £ 16.5 % (k=2)

# Cosrection fo nominal TSL parameters according to d), chaptar *SAR Sensitivilies”

Cartificate No: D1800V2-2d052_AprDT
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Appendix

Antenna Parameters with Head TSL
Impedanca, transformed to feed point 46110 -4.2 j0
Refurn Loss -24 5dB

Antenna Parameters with Body TSL

Impedance, fransformed to feed point 41,70 -4.4 )0
Return Loss -19.8 dB

General Antenna Parameters and Design

Electrical Delay (ome direction) | 1.216 ns

After long tarm use with 100W radiated power, only a sight warming of the dipole near tha feadpoint can be measured.

The dipole is made of standard semirald coaxial cable. The center conductor of the feeding line is directly connected o the
second am of the dipoba. The anlenna s therefore short-circuited for DC-signads.

Mo excessive force must be applied to the dipole arms, becausa they might band or the soldered connections near the
feadpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on Judy 5, 2002

Cedificate Mo: D1B00V2-24052_Apr)7 Page & of &
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DASY4 Validation Report for Head TSL
Drate/Time: 23,04,2007 12:54:23

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: IM800V2; Serial: D1500V2 - SN:2d052

Communication System: CW; Frequency: 1800 MHzDuty Cyele: 1:1

Medium: HSL ULD BB;

Medium parameters used: f= 1800 MHz; o = 1.4 mho/m: &= 40; p = 1000 Icgs'm}
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASYd Configuration:
& Probe: ET3DVE - SM150T (HF ), ConvwF(5.03, 5.03, 5.03); Calibrated: 19.10.2006
o Bemmor-Surface: dmm (Mechanical Surface Detection)
*  Electronics: DAE4 Sno0; Calibrated: 30.01.2007
= Phantom: Flat Phantom 5.0 {fromt); Type: QDOOOPSOAA

s Measurement SW: DASY 4, V4.7 Build 53; Postprocessing 5'W: SEMCAD, V1.8 Build 172

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

Reference Value = 88.3 Vim; Power Drift = 0.049 dB

Peak SAR (extrapolated) = 15.5 Wike

SAR(1 g) = 9.16 mW/g; SAR(10 g) = 4.89 mW/g

Maximum value of SAR (measured) = 10.2 mW/g

dB
0.000

-3.52

-7.04

-10.6

-14.1

-17.6

GdB = 12mWig

Cartificate No: D1800V2-2d052_Apr(7 Page G of D
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Impedance Measurement Plot for Head TSL

23 Apr 2OOT  11:30:43
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DASY4 Validation Report for Body TSL

Date/Time: 23.04.2007 17:18:36
Test Laboratory; SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Tvpe: D1S00VZ; Serial: DIS00VZ - SN:2d052

Communication System: CW; Frequeney: 1800 MHz: Duty Cyele: 1:]

Medium: MSL U10 BB:

Medium parameters used: = 1800 MHz; o= 1.53 mho/m: g = 52.1; p= 1000 kg/m’
Phantom section: Flat Section

DASY4 Configuration:
*  Probe: ET30VE - SN1SOT (HF); ConvlF(4.47, 4,47, 4.47); Calibrated: 19102006
®  Sensor-Surface: 4mm {Mechanical Surface Dedection)
*  Electromics: DAES Snn0l; Calibrated: 30.01,2007
& Phantom: Flat Phantom 5.0 (back ; Type: QDUOOOP30A A Serlal: 1002

*  Measurement 3W: DASYE, W47 Build 53; Postprocessing 5W: SEMCAD, V1.8 Build 172

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

Reference Value = 90,5 Vim; Power Drift = 0.039 dB

Peak SAR (extrapolated) = 15.5 Wke

SAR(1 g)=9.61 mW/g; SAR(10 g) = 5.28 mW/g

Maximum value of SAR {measured) = 10.7 mW/'g

-4,00

-6.00

“12.0

-16.0

-20.0

0 dB = 10 TimWig
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Impedance Measurement Plot for Body TSL

23 Apr 2ZBBT  11:31:49
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Uncertainty analysis
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Tol. FProb. | Div. | () (esh | St une. (4 950 | (v
Error Description {(+ %) | dist. (1gh | (A0 | (1g) | (10
Measurement Syvstem
Probe Calibration 4.5 N 1 1 1 4.8 4.8 3
Axial Isotropy 4.7 R V3 1 1 2.5 LT W
Hemispherical Isotropy [] i V'3 1 1 0 0 "
Boundary Effects 1.0 R V3 1 1 (.6 (1.6 ™0
Linearity 4.7 R Vo 1 1 2.7 LT ™0
Swvatem Detection Limit 1.0 R V3 1 1 (.6 (1.6 ™
Readout Electronics 1.0 N 1 1 1 1.0 1.0 ¥
Responze Time [ R Vo 1 1 ] [ ™
Integration Time 1] i Va3 1 1 ] [ %
RF Ambhient Conditions a.n R Vo 1 1 1.7 1.7 3
Probe Poziticner .4 I V3 1 1 nz2 2 e
Probe Pozitioning 2.9 I ] 1 1 1.7 1.7 e
Algorithims for Max, SAR Ewal. 1.0 I va 1 1 (1.6 (.6 s
[Hpole
Dipole Axis to Liguid Distance 2.0 I va 1 1 1.2 1.2 s
Input power and SAR drift meas. 4.7 I va 1 1 27 7 s
Phantom and Tissue Param.
Phantom Uncertainty 4.0 I ] 1 1 23 2.3 ¥
Liguid Conductivity (target) 5.0 R. via | 064 | (.43 1.8 1.2 s
Liguid Conductivity {meas.) 25 N 1 64 | 043 1. 1.1 e
Liguid Permittivity (target) 5.0 I v 0.6 | 049 1.7 e
Liguid Permittivity (imeas.) 25 N 1 06 | 049 1.5 2 e
Combined Stdandard Uncertainty B B %
Coverage Factor for 95°%57 H[:-:'f
Frxpanded Uncertainty | 16,5 | 16.2 |

Dasy4 Uncertainty Budget
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8. Phantom description
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