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Conversion Factor Assessment
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—o—Analyical  —o—Maossuremants —o—Analytcal  —o—Msajurements
f[MHz] Valldity [MHzI"  TSL  Permittivity Conductivity  Alsha Depth  ConvF Uncertainty
450 =50/ =100 Head 43.5:5% 067=5% 040 183 T.0B £ 13.3% (k=2)
00 + 50/ 100 Head 4£15:5% 067T:25% 038 278 B.18 2 11.0% (k=2)
1810 =50/+100 Head £0.0=5% 140:25% D42 287 516 =11.0% (kn2)
2000 =50/%100 Head 400:5% 140:5% 051 277 482 £ 11.0% (k=2)
2450 £50/x100 Head 39.2:5% 1.80:5% 058 236 452 = 11.8% (k=2)
450 £50/2100 Body 567=5% 0.94+5% 033 183 TBE =13.3% (k=2)
800 = 50/2100 Body 550:5% 1.0525% 058 223 596 = 11.0% (k=2
1810 £50/£100 Body 533:5% 1.52+5% 08T 278 4,84 = 11.0% (k=2)
2000 =50/=100 Body 533:5% 1.52:+5% 058 281 451 =11.0% (k=2)
2450 £50/2100 Body 52.7+5% 1.85:x5% oes 222 4794 £ 11.8% (k=2)

"Truwldlr:ﬂﬂmlbkunblmllnbmmulm Fighas (ses Page 2). The uncertainty is the RSS
of the ComvF uncerminty 8t eslibratien frequancy and Eha umcerisingy for the indicated frequency band.
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Deviation from Isotropy in HSL
Error (4, 8), f = 900 MHz

Error [dB]

-1 0008 B-0EC-D.80 B0 80040 W-0.40-0.20 W-0.20-0.00
Doo032 B020-040 O040-050 O060-050 WOBC-100

Uncertainty of Spherical Isotropy Assessmaent; £ 2.6% (k=2)
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-DAE Calibration Certificate

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughaussirasse 43, 004 Zurich, Switzerland

Accredited by the Swiss Federal Office of Metrology and Accreditation Accreditation No.: SCS 108
The Swiss Accredilation Service is one of the signatories 1o the EA
Multliateral Agresment for the recognition of calibeation certificates

This callration certificate documants the bacoability o national standards, which reales the physical units of measurements (51).
Thir measuremerts and the uncertainties with confidenca probabsity ane ghaen on the folcwing pages and are parct of the cortificate.

AN calirations have been conductsd in the ciosed labormtory facility: ervironment tempenature (22 + 3)°C and humidity < T0%.

Calibration Equipment used (MATE critical for calibeation]

Primary Stancards [+1] Cal Date (Calibrated by, Cortificats ho.) Mw
Fluke Process Calibrator Type TO2 | SN: 6205800 13-0ct-06 (Elcal AG, Moo 5482)

Kaithibery Multimsoter Type 2001 SH: 0810278 03-0ict-06 (Eleal AG, No: S4TE) owrr

Secondary Standards o # Check Date (in house) Scheduled Chistk
Calibrator Box V1.1 SE UMS 006 AB 1004  25-Jun-07 (SPEAG, in house check) In housa check Jun-08

SGSTesing Karea, Co,, Lid |#18—34 Sanbon—dong, Gunpo—si, Gyeonggi—do , 453—040 KOREA t+8231 4285700 f+82:31427 2370 wiw.elecioeb krsgs.com

Member of SGS Group(Sociét: Générale de Suvellance)
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Calibration Laboratory of Schwelzeriacher Kalibriardianst

Schmid & Partner Sarvice suisse détalonnage
Engineering AG Servizio svizzero di taratura

Zoughausstrasss 43, 8004 Zurich, Switzerland Swiss Callbration Service

Accrecited by the Swiss Federal Office of Metrology and Accreditation Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories 1o the EA

Multilateral Agresment for the recognition of calibration certificates

Glossary

DAE data acquisition electronics

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

coordinate system.

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

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

» The following parameters 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.

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

s AD Converter Values with inputs shorfed: Values on the internal AD converter
cormresponding to zero input voltage

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

s 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 Violtage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

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

Cartificate No: DAE4-614_Aug0T Page 2of 5
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DC Voltage Measurement
AJD - Converter Resalution nominal
High Range: iLSE = G.1uv ., full range = =100...+300 mV
Low Range: 1LSE = ginV, full range = -1.......+3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X ¥ Z
High Range 403.926 + 0.1% (k=2) | 404.433 £ 0.1% (k=2) | 405.056 £ 0.1% (k=2)
Low Range 3.95357 £ 0.7% (k=2) | 3.93461 £ 0.7% (k=2) | 4.00299 + 0.7% (k=2)
Connector Angle
Connector Angle to be used in DASY systam 231°x1°%

Cartificate No: DAE4-614_AugO7
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Appendix
1. DC Voltage Linearity
High Range Input (uV) Reading (uV) Error (%)
Channel X + Input 200000 200000 0.00
Channel X + Input 20000 20008.58 0.04
Channel X - Input 20000 -19999.47 0.00
Channel ¥ + Input 200000 200000.6 0.00
Channel ¥ + Input 20000 20007 .85 0.04
Channel Y = Input 20000 -20001.41 0.01
Channel Z + Input 200000 189999.9 0.00
Channel Z + Input 20000 20006.37 0.03
Channel Z = Input 20000 -20004.88 0.02
Low Range Input (V) Reading (uV) Error (%)
Channel X +Input 2000 2000 0.00
Channel X + Input 200 189.76 -0.12
Channal X - Input 200 -199.68 -0.18
Channel ¥ + Input 2000 2000 0.00
Channel ¥ +Input 200 190,84 -0.08
Channel ¥ = Input 200 =200.52 0.26
Channel Z + Input 2000 2000 0.00
Channel Z + Input 200 198.27 -0.37
Channel Z = Input 200 -201.19 0.59

2. Common mode sensitivity

DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Commeon mode High Range Low Range
Input Valtage (mV) Average Reading (uV) Average Reading (uV)
Channel X 200 1.30 0.67
- 200 -0.13 -0.60
Channel ¥ 200 8.11 7.55
| - 200 -8.10 -9.60
Channel Z 200 -10.71 -10.45
- 200 9.01 8.76

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

Input Voltage (mV) | Channel X (uV) | Channel Y (uV) Channel Z (uV)
Channel X 200 - 257 -0.89
Channel Y 200 0.47 - 4,63
Channel Z 200 -0.15 0.59 -
Certificate No: DAE4-614_Aug07 Page 4 of 5

1kr.sgs.com
e Suvellance)
TEST 001



SGS TEST REPORT

Report No. : F690501/RF-SAR001790

Page( 84 )/( 102 )Page

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)
Channal X 16227 16192
Channel Y 16375 15850
Channel Z 16067 15373

5. Input Offset Measurement

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

Input 100
Average (uV) | min. Offset (V) | max. Offset vy | 5™ TF";}““““
Channel X 0.31 -0.54 1.27 0.41
Channel ¥ 227 -3.06 -1.38 0.34
Channel Z -0.93 253 0.20 0.41
6. Input Offset Current
Nominal Input circuitry offset current on all channels: <251A
7. Input Resistance
Zeroing (MOhm) Measuring (MOhm)
Channel X 0.2000 196.9
Channel ¥ 0.2000 200.7
Channel Z 0.2000 202.1

8. Low Battery Alarm Voltage (verified during pre test)

Typical values Alarm Level (VDC)
Supply (+ Vcc) +7.9
Supply (- Vec) -T.6

9. Power Consumption (verified during pre test)

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

Supply (+ Vec) +0.0 +5 +14

Supply (- Vee) =0.01 -8
Certificate No: DAE4-614_AugQ7 Page 5of 5
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- 835 MHz Dipole Calibration Certificate

TEST 001

Calibration Laboratory of 5“@'& Schweizerischer Kalibrinrdianst

Schmid & Partner o Service suisse d'ialonnage
Engineering AG T Sarvizio svizzers ol taratura

Zoughausstrasse 43, 8004 Zurich, Switzeriand AN Swiss Callbration Service

ety

Accredited by the Swits Feders! Ofce of Melrology and Accreditation
Tha Swiss Accreditation Service is ane of the signatories 1o the EA
Multilateral Agreasmant for the recagnition of callbration certificates

ciert  5GS KES (Dymstec)

Accreditstion Ne: SCS 108

Cartificate No: DE3SV2-480_ Aug07

CALIBRATION CERTIFICATE

Clject DB35V2 - SH: 450

Calibration procadume(s) QA CAL-05VT

Calibration procedure for dipole validation kits
Calibration date: August 27, 2007

Condition of the catbrated item | Tolarance

This calibration cenificate documents the traceabdity 1o rational standands, which realize the physical units of massurements (311
The measurements and the uncerainties with confidence prabability ane given on M following pages and are pan of the certificale.

Calibeation Equipment usad (MATE orisical for catbration)

Al calibrations have been conduched in the closes baoratary faclity: environmand tempentune (22 2 3)°C and humidity < T0%.

Primary Standands Da Cal Date {Cafbrated by, Corlificate o, | Schectuled Calibration
Prowes mater EPM-2424 GEITAEIToA 03-Oct-0d (METAS, No. 217-00808) Oet-07
Power sensor AP B481A US3TZEZTES 03-Oct-08 (METAS, No, 21T-00808) D07
Reference 20 &8 Attenualor SN 5068 (201 O7-Aug-0T (METAS, Mo 217-00718) Aug-08
Raoference 10 8 Attenuaior S 50472 [10n) O7-Aug-0T (METAS, No 217-00718) Aug-08
Reference Probe ET30VE [(HF) 3N 1507 18-0c-06 (SPEAG. No. ETI-1507_DOc2l) Dct-07
DaEs SN 801 30-Jan-07 (SPEAG, No. DAE4-60_JandT) Jan-08
Secondary Standands D Check Date [in house) Scheduled Check

| Piower sensar HP BLB1A MY41022317T 1E8-0et-02 (SPEAG, in housa check Oc-05) In house chedk: Oct-07
RF generatr Agilent E44218 MY A10006TS 11-May-05 (SPEAG, in house check Now-05) I house check: Now-0T
Metwork Analyzor HP BTEIE USITIO0GES 34206  1B-Oci-01 (SPEAG, In house check Dct-08) In house chack: Oct-07

Hame Funcson Signature
Cafibrated by: Mlike Mol Labormiory Technician T oy A
R

Appraved by Hafja Pokavic Technical Manage

_'ﬂ'lli calibration carificate shail not be neproduced excedt in full without wiitten approval of the laboradory.

L

Issued: Augusi 20, 2007

Carificate No: DE35Y2-480_Augl7

SGSTesingKarea, Co., Lid. | #1834, Sanbon—dong, Gunpo—si, Gyeonggi—do,, 453—040 KOREA t+8231
|
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Calibration Laboratory of g Schweizerischer Kalibrierdienst
Schmid & Partner g Servies sulsse d'étalonnage
Engineering AG Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland S swiss Calibration Service
Accredited by the Swiss Fedaral Office of Metrology and Accrediiation Accreditation Mo.: SCS 108

The Swiss Accreditation Service is one of the signatories o the EA
Muitliateral Agreement for the recognition of calibration cartificales

Glossary:

TSL tissue simulating liquid

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

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 Technigues”, 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

c) Federal Communications Commission Office of Engineering & Technalogy (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 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 transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncerainty required.

s FElectrical Deiay: 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 normaiized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

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

Certificate No: DB3SV2.200 AugDT Page 208
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TEST 001

Measurement Conditions

DASY system configuration, as far as not given on page 1.

DASY Version DASY4 V4T
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V4.9
Distance Dipola Center - TSL 15mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Fragquency 835 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Parmittivity Conductivity
Nominal Head TSL parameters 22.0°C 41.5 0.90 mha/m
Measured Head TSL parameters (220 0.2)°C 40326% 0.88 mhoim 26 %
Head TSL temperature during test (228+02)"C — —
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured 250 mW input power 22TmW ig
SAR normalized normalized to 1W 80EmwWig
SAR for nomingl Head TSL parametars normalized to TW 9.05mW /g 217.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW Input powar 149 mWig
SAR normalized normalized 1o 1W 596 mWig

SAR for nominal Head TSL parameters '

nomalized 1o 1W

593 mW /g £ 16.5 % (k=2)

! Carrection to nominal TSL parameters according to d), chapler “SAR Sensitivities”

Ceriificate No: DB35V2-480_Aug0?
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed to feed point 5090-400
Retum Loss -27.0dB

General Antenna Parameters and Design

| Electrical Delay (one direction) 1,380 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpaint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole, The antenna is therafore short-circuited for DC-signals.

Mo excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on May 19, 2003
Certificate No: DBASVZ-480_Augd? Page 4 of 8
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TEST 001

DASY4 Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: DB35V2; Serial: DR35SV - SN:490

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

Medium: HSL 900 MHz; .
Medium parameters used: f= 835 MHz; ¢ = 0,881 mho/m; g, = 40.6; p= 1000 kg/m
Phantom section: Flat Section

Mezasurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Pin = 250 mW; d = 15 mm/Zoom Scan (7x7x7)/Cube 0:

Probe: ETIDVE - SN1507 (HF); ConvFi6.09, 6.09, 6.09); Calibrated: 19.10.2006

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30.01.2007

Phantom: Flat Phantom 4.9L; Type: QDO0OP4SAA

Date/Time: 27.08.2007 13:05:22

Mensurement SW: DASYE, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 55.4 Vim; Power Drift = -0.041 dB
Peak SAR (extrapolated) = 3.26 Wikg

SAR(1 g) = 2.27 mW/g; SAR(10 g) = 1.49 mW/g
Maximum value of SAR (measured) = 2,45 mW/g

dB8
o.oo00

-2.06

-4.12

-6.18

-8.24

-10.3

0 dB = 2.45mWig

Certificate No: DBASV2-480_AuwgOT Page 50f§
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Impedance Measurement Plot for Head TSL
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- 1900 MHz Dipole Calibration Certificate

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zsughaussirasse 43, 8004 Zurich, Switzerland

§ Schwsizerischor Kalibrisrdienat

c Sarvice sulsss ditalonnage
Servizio svizzero di taratura

S swiss Calibeation Service

Accredited by the Swes Federsd OFos of Metrology and Accreditation Accreditation No: SCS 108
The Swiss Accreditation Senvice is one of the signatories to the EA

Multilateral Agraament for the recognition of calibration certificates

[CALIBRATION CERTIFICATE T e
Ot D1900V2 - SN: 5d033
Calibration procsdursls) A CAL-05.vT

mmﬁmmm

August 28, 2007

Congtion of e cofibrated tem I Tolerance

Calibration dais

This calibration cerfificate documents the tracestiiity to national standards. which realize the physical units of measunamants (Si)
The measurements and the uncerainties with confidence probablity Bre given on the following pages end are pan of the cersScale

Al calibrations hawe bean conducted n the dosed laboratcry tacility; emvironment tempersture (22 + 3)°C and humidity < 0%,

Catbrason Equipment isad (MATE aritical for calibrabon )

! Prraany SaREos

=L Cal Date (Calbrated by, Cenficais No.) _Sahedues Calibraton

Powear meter EPM-£428 GEATAB0TI4 03-Oci-D6 (METAS, N, 21T-00608) Ocl-07T
Power sensor HP BAE1A USAT282TED 03-0ci-08 (METAS, Mo, 217-00608) Ogi-07
Raferance 20 d8 Attenuator S 5088 [20g) OT-Aug-07 (METAS. No 217-00718) Aug-08
Raferencs 10 ¢8 Atenustor S B04T .2 (10r) OT-Aug-0T (METAS, No 217-00T18) Aug-08
Rafarepnos Prabe STIOVE SN 1507 18-0ci-0 (SPEAG, Mo, ET3-1507_DOcl6) Oci-07

| Refarencs Probs ES30V3 S 3025 18-0ct-08 (SPEAG, Mo, EBJ-2025_DctDE) Qci-07
DAES SN e 30-Jan-07T (SPEAG, No. DAELBD1_Jan(T) Jan-06
Secondary Standams Do Chiack Darle {in housa Soheduled Check
Powar sensor HP 84814 My@i0ee T 18-0cs-02 (SPEAG, in house check Det-05) In house check: Oct-07
RF paneralor Agilert E421M1B MYS100067E 11-May-05 [SPEAG. in house chedk Nov-05) in houss check: Nav-07
Metwork Analyzer HP 8T53E US3TIn]58S 54208 16-0ed-01 (SPEAG, In houss check Oct-04) In house check: Odt-07

Mame Function
Calibrmiad by Masesi Fabr luabaratary Technician
Approwed by, Kafja Polovic Technical Marager

This calibrmtion cerificals shal not be reproduces sxcept in full withaut witien approval of the laborsiony

Cerificate No: D1900V2-50033_AuglT?
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischar nsl

S Kalibriardie

c Sarvice suisse d'dtalonnage
Sarvizio svizzero di taratura

S Swiss Calibration Service

Acereditad by the Swiss Federal OMes of Matroiogy and Accroditation Acereditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liguid

ConvF sensitivity in TSL/ NORM x.y.2
MNIA not applicable 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: 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 OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Maobile and
Portable Davices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 85

Additional Documentation:
d) DASY4 System Handbook

Methods Applied and Interpretation of Parameters:
s 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.

s Antenna Parameters with TSL: The dipole is mounted with the spacer o position its feed
point exactly below the center marking of the fiat 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 transformed from the
measurement at the SMA connector to the feed paint. The Return Loss ensures low
reflected power. No uncertainty required.

s Electrical Delay: One-way delay between the SMA connector and the antenna feed point. No
uncertainty required.

s 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.

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR resuit.
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Measurement Conditions
DASY system cenfiguration, as far as not given on page 1.
DASY Version DASYS V4.7
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantam V5.0
Distance Dipola Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = Smm
Frequency 1800 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations wede applied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 220°C 40.0 1.40 mholm
Measured Head TSL parameters (22.020.2)°C 38326% 1.47 mhoim £ 6 %
Head TSL temperature during test (21.3:0.2)°C —_ s
SAR result with Head TSL
SAR averaged over 1 em® (1 g) of Head TSL condition
SAR measured 250 mW input power S3EamWig
SAR normalized nomalized to 1W IFEemW/ig

SAR for nominal Head TSL parameters '

normalized o 1W

36.ImW I g2 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL Condition
SAR measured 250 mW input power 493mWig
SAR normalized normalized to 1W 18.7mW/ig

SAR for nominal Head TSL paramaters '

nommalized to 1W

19.4 mW | g £ 16.5 % (k=2)

' Comection to nominal TSL parameters according to d), chapter “SAR Sensitivities®

Certificate No: D1000V2-54033_Auq07
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TEST 001

Appendix
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5380+4T7K

Return Loss -24.7 dB

General Antenna Parameters and Design

| Electrical Delay (one direction) 1.205 ns

After long term wse with 100W radiated powsr, enly a slight warming of the dipole naar the feedpoint can be meaasured.

The dipole is made of slandard samirigid coaxial cable. The center conductar of the feeding line is directly connectad to the
second amn of the dipole, The antenna is therefore shor-circuited for DC-signals.

Mo excessive force must be appliad to the dipole amms, because they might band or the scldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on March 17, 2003
Cartificate No: D1900V2-54033_AugO7 Page 4 of B
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DASY4 Validation Report for Head TSL
Date/Time: 28.08.2007 14:28:53

Test Laboratory: SPEAG, Zurich, Switzerand
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d033

Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1.1

Medium: HSL U10 BB;

Medium parameters used: f = 1900 MHz; o = 1.47 mho/m; €, = 38.3; p = 1000 kg/m?
Phantom section: Flat Section

Measurament Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
» Proba: ETADVE - SN1507 (HF); Convi{4.97, 4.97, 4.87); Calibrated: 19.10.2008
« Sensor-Surface: 4mm (Mechanical Surface Detectian)
= Electronics: DAE4 3n801; Calibrated: 30.01.2007
« Phaniom; Flat Phantom 5.0 (front); Type: QDOOOPS0AA, ;
# Messurement SW: DASY4, V4.7 Build 53; Postprocessing SW: 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 = 80.7 Vim; Power Drift = 0.006 dB

Peak SAR (extrapolated) = 16.1 Wikg

SAR(1 g) = 9.39 mW/g; SAR(10 g) = 4.93 mW/g

Maximum value of SAR (measured) = 10.7 mW/g

48
0,000

-3.80

-1.60

-15.2

-15.0

0 dB = 10.7mWig
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Impedance Measurement Plot for Head TSL
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- 2450 MHz Dipole Calibration Certificate

TEST 001

Calibration Labaratory of _ﬁ‘“@&} Schwelzerischer Kalibrierdienst

Schmid & Partner ——e ] Sarvice stlsss déialannage
Engineering AG £ 3 Sarvizic svizzero di taraiura

Zeughaussirasas 43, B004 Zurich, Switzeriand ‘:v_,ﬁ_?-"\:‘;}? Swiss Calibration Service

Accrocied by e Swiss Focderal Offics of Metralogy 8nd Accreditation Accraditation No.: SCS 108
The Swiss Accreditation Service Is one of the signatories to the EA

Muitilateral Agreement for the recognition of calibration cerificates

Cllant 5G5S KES (Dymstec) Certificats No: D2450V2-T34_AuglT

|CALIBRATION CERTIFICATE
Obyect D2450V2 - SN: 734
Calibration procedunes) QA CAL-05.v6

Calibration procedure for dipole validation kits

Calibration caty August 20, 2007

Conditon of the calibrated item IR Tialerance

This cafbration certificates documents the Iraceabiity o naficnal standards, which roalize the physical units of measurements [SI)
Theit Misadnements ghd he uncertainbes with confidence probability are given on the following pages and are part of the cortificale

All calibrations. have been conduched in the dosed baratory faglity: environmens lemperaiire (22 £ 2)°C and humidity < T0%.

| Casibration Equipment used (MATE criical for caibration)

Primary Standards o# Cail Date (Calibrated by, CertScate Mo.) Scheduled Callration |
Pinwer mater EPM-4424 GRATAEOTO4 03-0ct-06 (METAS, Mo, 217-00808) Oct-0T |
| Povesr sensor HP BARTA US3ITIRITES 03-0ct-06 (METAS, Ne. 217-00608) D07 I
Reference 20 dB Attenuator SN 5086 [20g) 07-Aug-0T (METAS, Ma 217-00718) Aug-08
Baferance 10 48 Astenuator SM: 50472 (10r) O7-Aug-0T (METAS, Na 217-00718) Alg-D8
| Referenca Probe ESIDVY SN 3028 18-0c1-06 {SPEAG, No. ES3-3025_Dci0d) Dct-07
DAEa SN 501 I-Jan-O7 (SFEAG, o, DAEL-501_JandT) Jan-08
Secondary Standards [=E] Chisch Dt (in house ) Schoduled Chock
| Pawer sensor HP 84614 MY41092317 1800402 (SPEAG, In house chack Det-05) In houss check: Dot07
RF generator Agient E44218 MY41000675 11-May-05 (SPEAG, in nouse chack New-05)  In house chistk; Now-OT
Nataork Analyzer HP BT53E USITIS0NES 4308 18001 (SPEAG. in house check Det-08) In house check: 0107
Mame Funcion Sigratune
Calibeated by: PGy Bai Labaratory Techniclan :
s hﬂa\h
frme o 3 - ﬂ/éf @'
Issued: August 21,2007
This calibration cerfificate shall not be reproduced exsepd in bl without wiitien approval of the laborsiory
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Calibration Laboratory of 5“@*’:@, § Schweizerischer Kalibrierdienst
Schmid & Partner ﬁ o Service suisse détalonnage
Engineering AG s Servizio svizzero di taratura
Zoughaussirasse 43, B004 Zurich, Switzerland "’-‘:fﬁ,\@? S swiss Calibration Service
LT ITL L
Accredited by the Swiss Faderal Office of Metroiagy and Accreditaton Accreditation Ne.: SCS 108

The Swiss Accroeditation Service |s one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificales

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y.2
N/A, not applicable or not measured

Calibration is Performed According to the Following Standards:

a)

b)

<)

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: Measurement Technigues”, December 2003

IEC 62209-1, "Procedure o 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 to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radicfrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Decumentation:
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 transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensuras low
reflected power. No uncertainty required,

Elecirical 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
connector.

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

Certificats No: D2450V2-734_Augl? Page2 ol 8
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Measurement Conditions

DASY system configuration, as far as not given on page 1
DASY Version DASYs Va7
Extrapolation Advanced Extrapotation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
MNominal Head TSL parameters 22.0°C 38.2 1.80 mho/m
Measured Head TSL parametors (220£02)°C 38.7x6% 1.81 mha/m £ 6 %
Head TSL temperature during test (22.0=02)°C cxsans ———
SAR result with Head TSL
SAR averaged over 1 cnt’ (1 g) of Head TSL condition
SAR measured 250 mW input powear 13.3mWig
SAR normalized normalized 1o TW 532mWig
SAR for nominal Head TSL paramaters ' normalized o 1W 528 mW /g £17.0 % (k=2)
SAR averaged over 10 em® {10 g) of Head TSL condition
SAR measured 250 mW input power E16EmW /g
SAR normalized normalized oW 286mWig
SAR for nominal Head TSL parameters ' normalized 1o 1W 245 mW [ g £ 16.5 % (k=2)

' Carrection to nominal TSL parameters according to d), chapter *SAR Sensitivities

Certificate No: D2450V2-734_Aug07
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed 1o feed point S230+47 0
Return Loss - 25.0 dB

General Antenna Parameters and Design

Elecirical Delay (one direction) | 1.153 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measurad.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
sacond arm of the dipele, The antenna is therefore short-gircuited for DC-signals.

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on May 0T, 2003
Certificate Mo: D2450V2-734_Augd¥ Page 4 of 8
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DASY4 Validation Report for Head TSL

Date/Time: 20.08.2007 13:22:31
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN734

Communication System: CW-2430; Frequency: 2450 MHz; Duty Cyele: 1:1
Medium: HSL U10 BB;

Medium parameters used: {= 2450 MHz; ¢ = 1.81 mho/m; g.= 38.7: p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
#  Probe: ES3IDV2 - SN3025 (HF): ConvFi4.5, 4.5, 4.5 Calibrated: 19.10.2006
*  Sensor-Surface: 4mm (Mechanical Surface Detection)
#  Electronics: DAE4 Sn601; Calibrated: 30.01.2007
¢  Phantom: Flat Phantom 5.0 (front) Type: QDOOOPS0AA

e Measurement SW: DASYS, V4.7 Build 33; Postprocessing SW: 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 = 91.5 Vim; Power Drift = 0.037 dB

Peak SAR (extrapolated) = 27.8 Wikg

SAR(1 g) = 13.3 mW/g; SAR(10 g) = 6.16 mW/g

Maximum value of SAR (measured) = 14.6 mW/g

dB
0.000

-5.00

-10.0

-15.0

-20.0

-25.0

0 dB = 14.6mW/g
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Impedance Measurement Plot for Head TSL
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