=aowine. FCC/IC SAR Test Report Test Report No FA662214-1-2-02

Test Laboratory: Sporton International Inc. SAR Testing Lab Date/Time: 7/25/2006 10:57:40 PM
Body GSMS850 Ch189 Keypad Down With 1.5cm Gap 20060725 GPRS10 2D
DUT: 662214: Type: Handhold GPS Tracker

Communication System: GSMS850; Frequency: 836.4 MHz:Duty Cycle: 1:4
Medium: MSL_850 Medium parameters used : = 836.4 MHz: ¢ = 0.964 mho/m: &_= 55.4: p = 1000 kgw’n13
Ambient Temperature ¢ 23.7 C; Liquid Temperature : 209 C

DASY4 Configuration:

- Probe: ET3DV6 - SN1787: ConvF(6.18. 6.18. 6.18); Calibrated: 5/31/2006

- Sensor-Surface: 4mm (Mechanical And Optical Surface Detection)

- Electronics: DAE3 Sn577: Calibrated: 11/11/2005

- Phantom: SAM-A: Type: QD 000 P40 C; Serial: TP-1303

- Measurement SW: DASY4, V4.6 Build 23; Postprocessing SW: SEMCAD. V1.8 Build 161

Ch189/Area Scan (51x91x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 0.227 mW/g

Ch189/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm. dy=8mm. dz=5mm
Reference Value = §.67 V/m: Power Drift =-0.153 dB
Peak SAR (exfrapolated) =0.281 W/kg
SAR(1 g) = 0.210 mW/g; SAR(10 g) = 0.151 mW/g
Maximum value of SAR (measured) = 0.223 mW/g
1g/10g Averaged SAR

SAR; Zoom Scan:Vale Along Z, X=2, ¥=2
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Test Laboratory: Sporton International Inc. SAR Testing Lab Date/Time: 7/26/2006 2:23:12 AM
Body PCS Ch661 Keypad Down With 1.5cm Gap 20060726 GPRS10 2D
DUT: 662214: Type: Handhold GPS Tracker

Communication System: PCS; Frequency: 1880 MHz;Duty Cycle: 1:4
Medium: MSL_1900 Medium parameters used: £= 1880 MHz; ¢ = 1.51 mho/m: g_= 52; p = 1000 kgf‘m3
Ambient Temperature ¢ 23.5 C; Liquid Temperature : 20,7 C

DASY4 Configuration:

- Probe: ET3DV6 - SN1787: ConvF(4.66. 4.66. 4.66): Calibrated: 5/31/2006

- Sensor-Surface: 4mm (Mechanical And Optical Surface Detection)

- Electronics: DAE3 Sn577: Calibrated: 11/11/2005

- Phantom: SAM-A: Type: QD 000 P40 C; Serial: TP-1303

- Measurement SW: DASY4, V4.6 Build 23; Postprocessing SW: SEMCAD. V1.8 Build 161

Cho661/Area Scan (51x91x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 0.241 mW/g

Ché661/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm. dy=8mm. dz=5mm
Reference Value = 6.17 V/m: Power Drift =-0.015 dB
Peak SAR (exfrapolated) =0.323 W/kg
SAR(1 g) = 0.223 mW/g; SAR(10 g) = 0.145 mW/g
Maximum value of SAR (measured) = 0.239 mW/g
1g/10g Averaged SAR

SAR; Zoom Scan:Vale Along Z, X=2, ¥=2
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=aaniss FCC/IC SAR Test Report

Test Report No

FA662214-1-2-02

Appendix C — Calibration Data

Calibration Labaoratory of

Schmid & Pertner
Engineenng AG

Zeughaussrasss 43, 8004 Zurich, Switzariand

fareciend by f Swina Faderal Ciflos of Mamaeqy ana Ascradintnn

e

PN
FAN iR

bl

Tha Swiss Accreditaiion Service s one of U signadories to ihe EA
Multilateral Agreament fof 1 recognition of calibration certificates

ciigrr Sporton (Auden)

Schwaaerschar Kalibrardianas
Service sulan d'italonnagn
Bervizin svizzero o taraiura
Swins Calibralivn Survte

[CALIBRATION CERTIFICATE

Citjeet

Calbration proceduris)

Caibration dale

Cormlilicn of the calibrated ilen

DB3GVE - SN; 488

QA CAL-05.vE

March 16, 2006
In Talarance

This calizeaten carifonte documants the tracaabity b nubiorad standisda, which realize tha physicsl Uity of messurements (E1)
Tra massisamanis Az tha unearmaindas wits confidaren pmsshlieg aen ghn on thn ioflowing papes. and e parl ol e codicule.

Al ealibratons A Baan aonductsg in the ciosedt lasanmony iRty anvitcrmant mpaEiue (22 + 3] C and Ruminig = 0%,

Calibratian Egaomant used (MATE cfiticad F¢ casbeation|

| Drimasy Smandurn s Cal DAt (Calnvatad by, Camoats No | Senen.ind Caieuaun
| P rraster FRIM-2234 CRITLANTIE (Cier-08 (METAS, Bin 35100818 G- 5
Perwosrt samso HP B431A LEAT282TAY -0l 03 (METAS, ko, 251-D0518] D
Raterencs 20 D Amesuntos Sa; 500G [20g] V1R Z=05 IMETAD, Mo 251-00480) Apg-08
Aedorencs 10 4B Atteryuptce EM: 04T (10rh 11-Aug-05 [METAE hio 281-00450) Aug D&
Reforeriae Probe ETIDE 84 180T 280wl 05 (EPEAG, ko, ET-1507_CulS) Oet-08
OAEL 2N Ba 15-Duec 36 [EPEAL, Ho. DAEA-B01_Ceclb) Lhews- U
Gacansary Sasdandie ne Chack Duts (i houta Genatiied Crace
Powar sanaos HY B400A MY E10EEINT 18- (SPEARQ, in Fouse chack Do-05) In mouse chack: Qer-07
AF geraator Agiest E44210 K4 100087 1108 (BPEAG. i ke check Merv-0d) In Femise check, Na=0T
Networ Anahyzer KR BTS3E USATIR05eS 5400 VBN [SPEAG, In hoube dhack Mo 5) In Pouse chack: Maw05
ke Funener Eigranirn
Calinmind by Jurith M(lar Lannrainey Tacknisian ot 7 -
(DTN
Baiproned by Kalja Pokirde. Tachnical Masages

Thes calinabon meifcs shad nal b regrocuoed sxceed in ol wiihoot wribien sapovel of e ¥

fumieed: Mach 16, 2008

Cortificals No; DEARVI486 MaorDé
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=aaniss FCC/IC SAR Test Report Test Report No  FA662214-1-2-02

Calibration Laboratory of s T,";‘_*,‘ﬁa §  Scthweizerischer Ralibrierdionst
Schmid & Pariner P c Barvice sulsse ditnlonnage
Engineenng AG e Earvizin wizznrn di maratura
Zoughausstrates 41, BO0A Zunich, Switeeriind ’:‘ﬂ\‘: S puinn Calibeation Buvice
Aocrsanen by e Swien Fadeend Gfflon of Memnlagy nra Ascrad milon Accruditation He.: SCS 108

The Swiss Accredilation Service is one of the signalories 1o the EA
Wumtilateral Agresmant for the reccgnition of calibration cenificatas

Glossary:

TSL tissue simulating liquid

ConvF sansitivity in T5L F NORM x,y.z
MNA nal applicable or nol measured

Calibration is Performed According to the Following Standards:

a)

b

c)

IEEE Std 1528-2003, “"IEEE Recommended Practice for Detarmining tha Paak Spatial-
Averaged Specific Abscrption Rate (SAR) in the Human Head from Wirehess
Communications Devices; Measurement Techniques®, December 2003

CEMELEC EM 50351, “Basic standard for tha measurement of Specific Absorption Rate
related W human exposure 1o electromagnetic ields from mobile phones (300 MHz - 3 GH?),
July 2001

Federal Communications Commission Office of Engineering & Technology (FCC QET),
‘Evaluating Compliance with FCC Guidelines for Human Exposure to Radicfraquency
Electromagnetic Fields; Additonal Information for Evaluating Compliance of Mabile and
Forable Devices with FCC Limits for Human Exposure 1o Radiofrequency Emissions”,
Supplement C (Editlon 01-04 ) to Bulletin 65

Additlenal Documentation:

d)

DASY4 Syslem Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are availahle from the Vahdation Reporl al the end
of the certificate. All figures stated In the cerificate are valid at the fraquency indicated.

Anfenna Parameters with TSL: The dipsle is mounted with the spacer to position its feed
point exaclly below the center marking of the fial phantom section, with the amms oriented
parallal to the hady axis

Feed Point Impedance and Return Loss: Those parameters are measured with the dipale
positioned undsr tha liquid filled phantom. Tha Impedance stated is transformed from the
measuramant at tha SMA connector to the feed point. The Return Loss ensures low
reflacted power. Mo uncariainty requirad,

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

SAR maasured: SAR measurad at the stated antenna input power

SAR normalized: SAR az measurad, normallzad 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

Cartifcale ho: DEIEVI-188_Manl Pagn 2 of B
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=aaniss FCC/IC SAR Test Report Test Report No  FA662214-1-2-02
Measurement Conditions
DASY sysem configuretion, 89 far 83 not given on pege 1,
DABY Version DASYY VAT
Extrapolation Advanced Extrapolation
Phantom | tocular Fiat Prantom V4 8
Distance Dipole Canter - TSL 18 mm with Bpaer
Area Scan resolution o, &y = 15 mm
Zoom Scan Resolution ax, dy, 02 = 5mm
Frequency B35 MHz £ 1 MHz
Head TSL paramatars
The following paramelors and caloulations were applied
Tempearatura Parmittivity Conduativity
Hominal Head TSL paramatars 220°C 415 080 mhoim
Moasured Hend TEL parameters [220202)"C 42128 % 0. 8dmihoim & & %
Haad TSL tamparature during tast (#2.2£02)°C — _—
SAR result with Head TSL
SAR averaged avar 1 cm® (1 g} of Head T5L canditan
SAR measured 250 miv ingut power 2.33miig
BAR normalised ninmahaed o 1Y Fa0mY /g
SAR for nominal Head TSL parameters ' nomalized to 14 024 mW /g 17.0 % (k=2)
SAR averaged aver 10 em’ (10 g) of Head TSL | candition
EAR meazmed 250 mAY input power 1.53mWig
SAR normalizes nomalized YW Gl2mwWig
SAR lor dmrunal Haad TEL pewaeruslars 1 mssnralized o W B.OT mW [ g £ 16.5 % (k=)

" Correction 1o neminal TSL paramatars according 1o d}, chaptar “SAR Sensithvitias’

Canifisate No: DEISVZ-A09_MarDi Puage .ol 8
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=aaniss FCC/IC SAR Test Report

Test Report No FA662214-1-2-02

Body TSL parameters
Thin fpllowing parmmaiors snd calaiations wore apploed
Tamperaturs Purrnitfivity Conductivity

Hominal Body TSl paramaters wa'c 552 087 mibom

Measured Bady TSL psramaters [220=02)"C bE.E + 6% 0.88 mhoim £ 6 %

Body TAL lemperature during fesq [(21.4£02)°C v -
SAR result with Body TSL

SAR averaged ovar 1 em' {1 g} of Bedy TSL candition

FAR measurad 250 MW Inpull power 245 mW 1 g

SAR normalzed normalized o 1W a80mW g

SAR for nominal Bocy TSLparameters® | nomalzed o 1W 0.91 MW 1 g+ 17.0 % [km2)

S4R oversged over 10 em® (10 gj of Body TSL condition

SAR measured 250 miW input power 1.62mW.g

BAR normaliznd normabized o 18 addmiW /g

SAR for nominal Body TSL parameters © normalized to 1W B85 mW /g = 18.5 % (k=2)

* Comocton o roming! TEL parematars according in d), chapier “SAR Sansitvitios®

Coneritficabn Mo DAMSY2-£00_Mar(S

©2006 SPORTON International Inc. SAR Testing Lab
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=aaniss FCC/IC SAR Test Report Test Report No  FA662214-1-2-02

Appendix
Antenna Parameters with Head TSL

Impedance, ransformed 13 feed point S210-28K
Redurn Loss -26.1 dB

Antenna Paramaters with Body TSL

lerpestdances, frmnnfonmes) lo feed poin) AT 8{1-51 K2
Raturn Logs - 24,048

General Antenna Paramaters and Design

Eliscliizl Dalay (ore dinsclion) I 1.361n8

Aftar long term usa with 100W radiated power. only a slight warming of the dipada near the feadpaing can be measured,

The dipole s made of skandond semirigid coaxial cable. The conler conducior ol the leading ine is dirsctly conneclsd 1o lha
second arm of the dipole, The antanna & herelons aran-creuited for OC-slgnats.

Mo excessive force must be applied 1o the dipole arms, because ey might bend or the soidered connections near the
fesdpaint may be camaged.

Additional EUT Data

hanutaciures by SPEAG
Manutactunes on Juiy 10, A
Cortificale Mo DEAEV2-490 MarDd Poge 8ol 9
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=aaniss FCC/IC SAR Test Report Test Report No  FA662214-1-2-02

DASY4 Validation Report for Head TSL
DateTime: 15032006 12:51:44

Test Labortony: SPEAG, Zunich, Switzerland
DUT: Dipole 835 MHe; Tyvpe: DRISVE; Serinl: DRISVE - EN:40D

Communication System: CW; Frequency: 825 MHz:Duty Cyele: 1:1

Medium: HSL U110 BR:

Medium parameters used: = 835 MHz; o = (0942 mha'm; £ =421, p = 1000 kg/m?
Fhantom scchon: Flil Section

Measurement Standard: DASYY (High Precision Assessment)

DASY4 Configurstion:

+« Probe: ET3DVA - SN1507 (HF), ConvF(6.09, 6.09, 6.09), Calibrated: 28, 10,2005

o Sensor-Surface: 4mm (Mechamical Surface Detection}

« Electronics: DAES Snbddl; Calibrated: 15.12.2005

v Phantom: Flag Phantom 4 90, Type: QDOOOP49AA; |

o Measurement 5W: DASYS, V4.7 Build 14; Postprocessing SW: SEMCAD, V1.8 Build 163
Pin = 250 mW; d = 10 mm/Area Scan (71x81x1): Mousurcment gowd; da- 1 5mum, dy- 1 5mm
Maximum value of SAR (mierpolated) = 2,54 mWig

Pin = 250 mW; d = 10 mm/Zoom Sean (7x7xT)Cube 0: Mowsurcment god: dx Smun, dy Smm,
d=Smm

Reference Value = 53.7 V/im, Power Drift = -(L00R dB

Peak SAR {extrupoluted) = 1,33 Wiky

SAR( g) = L35 mWig; SAR(I0 g) = 1.53 mWig

Maximum value of SAR (meazured) = 2.55 mWip

di I
0.000

-5.00

-10.0

-15.0

-20.0

=Zh0

0dB = 2.55mWrg

Canificata ho. DEISVI-4B0_MarDE Pape G ol G
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Impedance Measurement Plot for Head TSL
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DASY4 Validation Report for Body TSL
Date/Time: 14.03.2006 12:37:15

Test Laboratory: SPEAG. Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:499

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

Medium: MSL U10:

Medium parameters used: = 835 MHz; 6 = 0.972 mho/m; & = 56.9; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
s Probe: ET3DV6 - SN1507 (HF); ConvF(5.84, 5.84, 5.84); Calibrated: 28.10.2005
s Sensor-Surface: 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 15.12.2005
¢ Phantom: Flat Phantom 4.91; Type: QDOD0OP49AA; :
+  Measurement SW: DASY4, V4.7 Build 14; Postprocessing SW: SEMCAD, V1.8 Build 165

Pin = 250 mW; d = 10 mm/Area Scan (71x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 2.63 mW/g

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

Reference Value = 53.3 V/m; Power Drift = 0.026 dB

Peak SAR (extrapolated) = 3.51 Wrkg

SAR(1 g) = 2.45 mW/g; SAR(10 g) = 1.62 mW/g

Maximum value of SAR (measured) = 2.65 mW/g

dB8
0.000

-5.00

-10.0

-15.0

-20.0

-25.0

0dB =2.65mW/g

Certificate No: DB35V2-409 Mar06 Page 8 of 9

©2006 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev.02



warons FCC/IC SAR Test Report Test Report No  FA662214-1-2-02

Impedance Measurement Plot Body TSL

14 Mar zBBE 11:34:11
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Certificale No: DA35V2-498_Mar06 Page 8 of 8
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Calibration Laboratory of
Schmid & Partner
Engineering AG

g,
SN,

bt

Schweizerischer Kalibrierdienst
Service suisse d'élalonnage
Sarvizio svizzero di taratura

.|

),

e

)

Zeughausstrasse 43, 8004 Zurich, Switzerland M T Swiss Calibration Service
Tl b
Actredited by the Swiss Federal Office of Metrology and Accreditation Accreditation No.: SCS 108

The Swiss Accreditation Sarvice is one of the signatories to the EA
Multilateral Agrasment for the recognition of calibration certificates

cient  Sporton (Auden) Certificate No: D1900Y2-5d041_Mar06

CALIBRATION CERTIFICATE

Object 01900V2 - SN: 5d041

Callbration procedurefs) QA CAL-05.v6
Calibration procedure for dipole validation kits

Calibration date: March 21, 2006

Condition of the calbrated item [N Tolerance

This calibration cerdificate documents the traceabilily to national standards, which realize the physical units of meazuraments {S1).
The measurements and the uncertalnties with confidence probability are glven on the following pages and are part of the carificata.

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

Calibration Equipment used (MATE critical for calibration)

Primary Standards ID# Cal Date (Calibrated by, Certificate No.) Sc led Callbration

Power meter EPM-442A GBITABOTOS 04-0ct-05 (METAS, No. 251-00616) Qct-08

Power sansor HP 84814 USaT292783 04-0et-05 (METAS. No. 251-00516) Oct-08

Refarence 20 oB Aftenuator SN: 5086 (20g) 11-Aug-05 (METAS, No 251-00498) Aug-06

Reference 10 oB Attenuator SN: 5047.2 (1dr) 11-Aug-05 (METAS, No 251-004598) Aug-08

Refarance Probs ETADVE SN: 1507 28-Oct-05 (SPEAG, No. ET3-1507_Oci0s) Oct-08

OAE4 SN: 601 15-Dec-05 (SPEAG, No. DAE4-601_Dec(3) Dec-06

Secondary Standards 10 # Check, Date (in house) Schaculad Check

Power sensor HP 84814 MY41082317 18-0¢1-02 {(SPEAG. in house check Oct-05) In house check: Dct-07

RF generatar Anllent E44218 MY41000875 11-May-05 (SPEAG, in house chack Nov-03) In house check: Noy-0T

Network Analyzer HP 8753E US3T390585 54206 16-0ct-01 (SPEAG. In house check Mov-05) In house check: Nov-06
Mame Funclion Signature

Calibrates by: Judith Milller Laboralory Technician e / d

: [Vl el

Appraved by: Katja Pokovic Technical Manager —> 7
‘4% s /é%

Issued: March 22, 2006

This callbration certificate shall net ba reprod except in full without written approval of the laboratory.

Certifizate Mo: D1900V2-54041_Mar(6 Page 10f 8
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Calibration Laboratory of S, S Sechweizerischer Kallbrierdienst
Schmid & Partner SN=~ z c Service suisse d'étalonnage
Engineering AG Lo Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland "‘q.;_{f\'\\\‘.\:" S Swiss Calibration Service
Blaglab
Accredited by the Swiss Federal Office of Metrology and Accreditation Accreditation No.: SCS 108

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

Glossary:

TSL tissue simulating liquid

ConvF sensilivity in TSL / NORM x,y,z
NIA 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 Techniques”, December 2003

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

c) Federal Communications Commission Office of Engineering & Technolagy (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:
s Measurement Conditions: Further detalls are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

» Anfenna 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 uncertainty required.

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

¢ SAR measured: SAR measured at the stated antenna input power.

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

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

Certificate Mo: D1900V2-5d041_Mar0G Page 2 of 9
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Test Report No

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

DASY Version DASY4 V4T

Extrapolation Advanced Extrapolation

Phantom Medular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm " with Spacer

Area Scan resolution dx, dy=15mm

Zoom Scan Resolution dx, dy, dz =5mm

Frequency 1900 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 40.0 1.40 mha/m

Measured Head TSL parameters (22020.2)°C 394%6% 142 mhoim € %

Head TSL temperature during test (21.5£02)°C —— —_
SAR result with Head TSL

SAR averaged over 1 cm® (1 g) of Head TSL condition

SAR measured 250 mW input power 975 mW /g

SAR nomallzed normalized to 1W 39.0mW /g

SAR for nominal Head TSL parameters '

normalized to 1W

384mW/ gt17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL Condition
SAR measured 250 mW inpul power S1TmW/g
SAR ncrmalized normalized to 1W 207 mW /g

SAR for nominal Head TSL parameters |

normalized to 1W

20.5mW / g £ 16.5 % (k=2)

FA662214-1-2-02

! Correction to nominal TSL parameters according to d), chapter "SAR Sensitivities”

Certificate No: D1800V2-5d041_Mar08

Page 3 of 8
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warons FCC/IC SAR Test Report Test Report No  FA662214-1-2-02

Body TSL parameters
The following parameters and caleulations were applisc.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 533 1.52 mhoim
Measured Body TSL parameters (220+02)°C B47+6 % 1.54 mho/m =8 %
Body TSL temperature during test (216+0.2)°C — —
SAR result with Body TSL
SAR averaged over 1 em’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 102mWig
SAR normalized normalized to 1W 40BmW g

SAR for nominal Body TSL paramaters

normalized to 1W

411 mW/g£17.0 % (k=2)

SAR averaged over 10 em’ (10 g) of Body TSL condition
SAR measured 250 mW input power 540mW /g
SAR normalized normalized to 1W 21.6mwWig

SAR for nominal Body TSL parameters #

normalized lo 1W

21.8 MW/ g % 16.5 % (k=2)

# Carrection to naminal TSL parameters according to d), chapter “SAR Sensitivities”

Certificate No: D1800V2-5d041_Marl6 Page 4 of 8
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Appendix
Antenna Parameters with Head TSL
Impedance, lransiormed o feed point 53.5 n+5.1jQ
Retum Loss -24.8 dB

Antenna Parameters with Body TSL

Impedance, transformead 1o feed point 478 0+63 [0
Relurn Loss -23.4dB

General Antenna Parameters and Design

Elscirical Delay (one direction) 1.200ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feading line is directly connected ta the
second arm of the dipole. The antenna is therefore shori-circuiled for DC-signals.

No 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 July 4, 2003
Certificale Mo: D1900V2-5d041_Marl& Page 5 of §
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FA662214-1-2-02

DASY4 Validation Report for Head TSL

Date(Time: 14.03.2006 16:18:53

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d041

Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1

Medium: HSL U10 BB;

Medium parameters used: £= 1900 MHz; o = 1.42 mho/m; & =39.4; p = 1000 kge’m’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
s Probe: ET3DVE - SN1507 (HF ), ConvEi4.74, 4.74, 4.74); Calibrated: 28.10.2005
= Sensor-Surface: 4mm (Mechanical Surface Detection)
s Electronics: DAE4 Snod1; Calibrated: 15.12.2005
¢ Phantom: Flat Phantom 5.0 (front); Type: QDO0OPS0AA; ;

*  Measurement SW: DASY4, V4.7 Build 14; Postprocessing SW: SEMCAD, V1.8 Build 163

Pin =250 mW; d = 10 mm/Area Scan (71x71x1): Measurement grid: dx=15mm. dy=15mm

Maximum value of SAR (interpolated) = 11.7 mW/g

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

dz=5Smm

Reference Value = 90.9 V/m; Power Drift = -0.093 dB
Peak SAR [extrapolated)= 16.6 Wikg

SAR(1 g) =9.75 mW/g; SAR(10 g) = 5.17 mW/g
Maximum value of SAR (measured) = 11.1 mW/g

dB
l].lll]l'l
-8.00

g

-16.0
-24.0
-32.0
-40.0
0dB=11.1mW/g
Certificate No: D1900V2-5d041_MarD6 Page 6 of 0 R
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Impedance Measurement Plot for Head TSL

14 Har 2008 d1l150:354
CHI] su4 1UFs L53ME A S0957 o 426.85pH 1 980,090 DA HHx

Del

Cor

b
J
T g
CH2 541  L0OG _i’_ﬂ.ﬂ;h’. =20 dBi o A1=74,326 0B 1 996,008 288 MHx
|
Cor h—__-_"‘-x.q___ S
|
e b ol i
i 1] \: ¥4 |
e — - TS,
— — \][ : {
* S O .
T CENTER 1 S00.000 000 MMz SPAN 306,000 DOD Mtz
:
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DASY4 Validation Report for Body TSL

Date/Time: 21.03.2006 13:59:535

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d041

Communication System: CW: Frequency: 1900 MHz;Duty Cycle: 1:1
Medium: MSL U10;

Medium parameters used: £= 1900 MHz: ¢ = 1.54 mho/m; &, = 54.7; p= 1000 kg/m’

Phantom section: Flat Section
Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
*  Probe: ET3DV6 - SN150T (HF): ConvFi(4.3, 4.3, 4.3); Calibrated: 28.10.2005
®  Sensor-Surface; 4mm (Mechanical Surface Detection)
*  Electronics: DAE4 Sn601; Calibrated: 15.12.2005

*  Phantom: Flat Phantom 5.0 ( front); Type: QDOOODPSOAA; ;

s Measurement SW: DASY4, V4.6 Build 23; Posiprocessing SW: SEMCAD, V1.8 Build 161

Pin = 250 mW; d = 10 mm/Area Scan (71x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = [1.8 mW/g

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

dz=5mm

Reference Value = 89.3 V/m; Power Drift = 0.045 dB

Peak SAR (extrapolated) = 17.4 Wikg

SAR(1 g) = 10.2 mWig: SAR(10 z) = 5.4 mW/g

Maximum value of SAR (measured) = 11.6 mW/g
dB
0.000

-1.00

-14.0

-21.0

-28.0

-35.0

0dB = 11.6mWig

Certificate No: D1800V2-6d041_Mar06 Page B of 8
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Impedance Measurement Plot for Body TSL

21 Har 2006 41134144
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Calibration Laboratory of
Schmid & Partnar
Engineering AG

Erughaussirasse 41, D004 Tunch, Switreriand

Awditend by P Swisa Fudurul 0% o0 o Wkl snd Ascrediadn Aeeroditalion et SCS5 108
The Swiss Ascreditalion Bervies b ane ef the slgnateries o the EA
Agr i far the i of ool bhratan cortfionies

ciant  Sporton [Audan) Cartificuts bo: ETI-1787_May0s
CALIBRATION CERTIFICATE
ot ETIDVE - SN: 1707 I

Calbrater prumiirmy OACALDI VS

Collsrmt e daks May 31, 2008

Conditon of v zalt-and e [0 Tolerance

This cabbraton corificate documonts he racosblity ko redonsl staniarde. wikch realize Tha phystcsl unis. of msssuremts (50
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Calibration Laboratory of

- s Belvas rerischs Kalibnardiansi

Schmid & Pariner Harvlea siliss Cdtabsnnags

Engineering AG C  servisio svtars &l taraiura
Zeughmisslresse &3, 5004 Zurich, Bwitceland S Swies Calbration Service
Assnclind Sy tha Suiss Facoenl DM of Matmiogy aed Accemditation Accrnditatinn Ho: SCS 108
Thie Gaias Acerasinriar § o cna of Bha o 't the E&
Muitiintem: Agresmerd fer tha reeegrition of falilstiar serificates
Glossary:
TSL tissum simulating liquid
NORMx Y.z sanaitivity in frea spaca
ConF sansitivity In T5L  NORMx.y.2
DCP dinde compress:on paint
Polarization ¢ o rotation around probe axie
Polarization 5 & rotatian around an axis thal is in the plane normal lo probe axis (at

maasurement centar), La., § = 0 is narmal ta probe axis

Calibration is Performed According to the Following Standards:

i)

o)

IEEE 5td 1528-2003, "|IEEE Recommended Practice for Detarmining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wiralass
Communications Davices: Maasurement Tachniques®, Dacembear 2003

CEMELEC EN 50361, "Basic standard for tha measurameant of Specific Absomtion Rate
ralated to human exposure 1o electromagnetic fields from moblle phones (300 MHz - 3
GHz), July 2001

Methods Applied and Interpretation of Farameters:

NORMx,y, 2 Assessed for E-feld polarization 3 = 0 (I = 800 MHz in TEM-cell; = 1800 MHz:
R22 wavaguide) NORMx v,z are only inlermediate values, e, the uncerdainties of
MORMz.y,Z does not affect tha EX-field uncerainty insida TSL (sa8 below CoavF)

NORM{Txy.z = NORMx.y.z * frequency _response (see Frequency Response Charl). This
linzanzation is implemented in ASY4 software versions later then 4.2, The uncertainty of
the frequency responsa is included in the statad uncerainty of Conve.

DCPy. y 2 DCP are numerical linearization parameaters assessed based on the dala of
power sweap (no uncertainty required), DCP does nol depend on frequency nor media,
ConvF and Boundary Effect Paramelars: Assessed in flat phantom using E-field (or
Temperatura Transfer Standard for f < 800 MHz) and Inslde waveguide using analytical flakd
distributions based on power measurements for | > 800 MHz. The same setups are used for
assesament of the paramaters applied for boundary compensation (alpha, depth) of which
typical uncartainty values are given. These parameters are uszed in DASY4 software (o
Improva probe accuracy cloge to the boundary. The sensilvity in TSL corresponds to
NORMxy.z * ConvF wharaby the uncedainty cormesponds to that given for ConvF. A
frequency dependent ConvF is used In DASY version 4.4 and higher which allows
axtending the validity from £ 50 MHz to £ 100 MHz.

Sphencal tsatropy (30 deviation from isotropy): in a field of low gradients realized using a
flat phantom exposed by a paich antenna,

Senzor Offset The sensar offset corresponds to the offset of virtual measuremant canler
from the probe tip (on probe axis). Mo tolerance required.

Carificais Mo ETR1707_MayDé Poge 2l 9
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ET3DVE SN:AT8T May 31, 2006

Probe ET3DV6

SN:1787

Manufactured: May 28, 2003
Last calibrated: August 29, 2003
Recalibrated: May 31, 2006

Calibrated for DASY Systems

[Nobe: non-compatible with DASYE systaml)

Contifiabe Mo ET3-1T8T_May0b Fage 3 of
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ET3IDVE SN:ATET

May 31, 2006

DASY - Parameters of Probe: ET3DV6 SN:1787

Sensitivity in Free Spaca”

Morrr 187 104% pviivim)? DCP X
Moy L e pvivim)y? nCP Y
Normz 209 1104%  pwWAVImPE DCP Z

Sensitivity in Tissue Simulating Liquid (Conversion Factars)

Plizase sew Page B.

Boundary Effect

TAL a00 MHz Typical AR gradient: § % per mm

Senzor Cerdar to Phantom Sudace Distance

BARy. [%] Withaut Comectan Algordthm T2
BARy, [*] With Carrection Algosnthm 0.0
TSL 1610 MHz Typical SAR gradient: 10 % poar mm

Sensor I['.ur1|:|r"||:| Phantom Sudacs Distancs

SARy, %] Without Comection Algorithm 6.3

QAR [%] With Cormmcdion Algorithm o1
Sensor Offset

Probe Tip 1o Sensor Cenlor 2.7 mm

Diode Compression”

4 my
a4 my
84 my

AT mm AT mm
a8

0.z

AT mm 4.7 mm
36
03

The reported uncertainty of measurement |s stated as the standard uncertainty of
measurement multiplied by the coverage factor k=2, which for a narmal distribution

corresponds o a coverage probability of approximately 95%.

* T s Anissan o8 el V2 S0 nat aftecs the [T Bald wncate oy alss TOL (Nes Dage B)
B Py el L emarteaticr: e wter uncetasfy 1] il

Coenilcate No: ET3-178T _May(s Page el 8
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ET3DVE SN:1T87

May 31, 2006

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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W 1000 150 000 & 0
f [Wiz]
—— —y
Uneertainty af Frequency Respanss of E-field: £ 6.3% (k=2)
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ET3DVE SN:1787 May 31, 2006

Receiving Pattern (), $=0°

f= 600 MHz, TEM [fi110EXX = 1800 MHz, WG R22

o8 4 - i 301 MR

nd 1 | | | —m— 00 MMz
o2 .l | | | LI L1
= In —— ) MMz
00 BESERREe Rl THOesRISRRSNERRNTIRINSY o oo
'y 48 WM I O O A D O - dtt =i 500 M
4.6
Q8
A0 1 |
0 60 120 160 240 W00 60
LA
Uncertainty of Axlal lsotropy Assessment: & 0.5% (k=2)
Cinrificain Mo ET3-1787_Miy0a Baga & of §
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ET3DVE SN:1T8T May 31, 2006
Dynamic Range f(SAR¢.q)
(Waveguide R22, f = 1800 MHz)
i — i il ===
O e s et
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Uncartainty of Linsarity Assassment: £ 0,6% [k=2)
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SAR[m¥Wem' /W

May 31, 2006

Conversion Factor Assessment

1= 900 MMz, WGLS RY [head)

[enm]

—0— Annbytizn

—¢— himanurrmarmn

f=1810 MHe, WGLS R22 (hond)
.0 : g . . .

5.0

SAR[mWIcm"] | W

zimm]

~ib= Anahytical = BRI

[[WHz] WValidity (@iz”  TSL Permimivity Concuctivey  Alpha  Dapth  ComvF Uncerainty
800 :50/%100  Hesd 41.5:%% 08725% 0S50 185 6.38 2 11,0% (kad)
|0 =3 1100 Head 400:25% 14025% 098 244 526 =11.0% (k=2}
B0 =50 % 100 Body S5.0=5% 1.D5=8% Q44 210 GAB = 11.0% k=3
1810 =50/4 100 Body 533+5% 152:25% 082 244 488 =11.0% ik=2)
2450 =501=100 Body S2T=85% 1065=5% 082, 213

413 = 11.8% (k=2

© Thwm wallefity = = 100 MHz s=ly sppiflen for DASY w4 and Righss jsss Pags 3). Tha unsemainty s the BSS
of tha CunvF ¥l

Cerficole Mo: ET3-1THS MayE
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Deviation from Isotropy in HSL
Error {4, 3), f =300 MHz

Error |dB]

B N-25) @008 B0 80040 B-0&0-020 B020-000
Q0o WOMWDE0 DG40-050 @CUG-080 W00

Unenrtainty of Sphorical lsstrapy Assessmant: = 25% (=2}
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Test Report No FA662214-1-2-02

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasse 43, B004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero dl taratura
Swiss Calibration Service

Acoredited by the Swiss Federal Office of Metrology and Accreditation Accraditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreemant for the recognition of calibration cartificates

cient ~ Sporton (Auden) Cartificate No: DAE3-577_Nov05

CALIBRATION CERTIFICATE

Object DAE3 - SD 000 D03 AA - SN: 577

Galibration procedure(s) QA CAL-DB8.v12
Calibration procedure for the data acquisition electronics (DAE)

Calibration date: November 11, 2005

Condition of the calibrated item  |n Tolerance

This callbration certificate documents the traceability to national standards, which reslze the physical units of measuramants (S1).
The measuremznts and the uncertainties with confidence probability are given on the following pages and ars part of the cadificate

All calibrations heve been concucted in the closed laboratory fecility: emvironment temperature (22 £ 3)°C and humidity < 70%

Callsration Equipmant used (MATE srtizal for calibration)

Tl antol

lssued: November 11, 2005

This callbration cerfificate shall not be reproduced except in full withoul written approval of ths laboraiory.

Primary Standards | ID# Cal Date {Calibrated by, Certificate No.) Sehaculed Calibration |
Fluke Procass Calibratar Type 702 | SN: 6295803 7-0t-05 (Sintral, No.E-050073) Oct-05
Secondary Standards D% Check Date ilﬁ house) ) Schaduled Check
Calibrater Box V1.1 SE UMS 006 AB 1002 28-Jun-05 (SPEAG, in house check) In house check Jun-06

Name Function Signature g
Calibrated by: Danie! Steinacher Technician = PR e f

T 2z N,

Approved by Fin Bomholt R&D Dirsctor

Certificate No. DAE3-577_Nov0s Page 10f 5
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

s Schweizerischer Kalibriardianst
Service suisse d'etalonnage

c Servizio svizzero di taratura

S  swiss Galibration Service

Accredited by the Swiss Faderal Offica of Metrology and Accreditation Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral Agreement for the recognition of calibration certificates

Glossary

DAE

data acquisition electronics

Connector angle  information used in DASY system fo 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 vaoltage is included in this measurament.

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

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

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

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

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

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

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

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

Certificate No; DAE3-577_NovDs Page 2cf
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DC Voltage Measurement
AJD - Converter Resolution nominal

High Ranga: 1LSB = BAUN, full range = =100...+300 my
Low Range: 1LSB = 81nV, full range = -1... ... +3mV
DASY measurement paramelers: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y Z
High Range 404 445 + 0.1% (k=2) | 403.B06 + 0.1% (k=2) | 404.369 £0.1% (k=2)
Low Range 3.94241+ 0.7% (k=2) | 3.89919+ 0.7% (k=2) | 3.95427 +0.7% (k=2)

Connector Angle

Connector Angle to be used in DASY system A RIORE A ]

Certificate No: DAE3-577_Novis Paga3of&
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Appendix
1. DC Voltage Linearity

High Range Input (V) Reading (V) Errar (%)
Channel X + Input 200000 195999.3 0.00
Channel X + Input 20000 20008.75 0.03
Channel X - Input 20000 -19597.90 -0.01
Channel ¥ +Input 200000 200000.3 0.00
Channel Y + Input 20000 20004.58 0.02
Channel Y - Input 20000 -20000.75 0.00
Channel Z +Input 200000 199999.6 0.00
Channel Z + Input 20000 2000143 0.01
Channel Z - Input 20000 -20003.93 0.02
Low Range Input (uV) Reading (uV) Error {%)
Channel X +Input 2000 2000.1 0.00
Channel X +Input 200 200.42 0.21 |
Channel X - Input 200 -200.30 0.16
Channel Y + Input 2000 2000.1 Q.DD
Channel Y + Input 200 199.35 -0.32
Channel ¥ - Input 200 -200.96 048
Channel Z + Input 2000 1998.9 0.00
Channel Z + Input 200 199.37 -0.31
Channel Z = Input | 200 =200.82 0.3

2. Common mode sensitivity

DASY measurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (uV)
Channal X 200 13.40 12.55
- 200 -12.29 - ‘ -13.08
Channal Y 200 -6.83 -7.43
- 200 6.72 6,47
Channel Z 200 0.71 038
- 200 -187 -1.93

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

Input Voltage (mV) | Channel X (uV) | Channel ¥ (uV) Channel Z {uV)
Channel X 200 - 1.58 0.08
Channel Y 200 1.68 - .62
Channel Z 200 -0.73 -1.49 =
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4. AD-Converter Values with inputs shorted
DASY measurgment paramelers: Auto Zero Time: 3 sec; Measuring time: 3 sec

High Range (LSB) Low Range (LSB)
Channeal X 15946 16679
Channel Y 15860 16181
Channel Z 16233 15068

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

Input 10Mg2
Average (iLV) min, Offset (uV) | max. Offset (V) e I?::;atiun

Channel X 0.08 -1.13 23 0.51
Channel Y -0.35 -2.00 081 0.43
Channel Z -0.38 276 1.68 040

6. Input Offset Current
Mominal Input circuitry offzet current on all channels: <2514

7. Input Resistance

Zeroing (MOhm) Measuring (MOhm)

Channel X 0.2000 200.8
Channel Y 0.2000 2014
Channel Z 0.2001 200.3

8. Low Battery Alarm Voltage (verified during pra test)
Typical values Alarm Level (VDC)
Supply (+ Vcc) +7.0
Supply (- Vcc) d -7.6

9. Power Consumption (verified during pre test)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vcc) +0.0 + +14
Supply (- Vec) —0.01 -8 -9
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