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

DASY Varsion DASYS V5.0
Extrapaolation Advancad Extrapolation
Phantom Modular Fiat Phantom V4.2
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resclution dy, dy, dz =5 mm
Frequency B35 MHz £ 1 MHz
Head TSL parameters
The fallowing parameters and ealculations were applied, :
Temperature Permittivity Conductivity
"i\hminal Head TSL parameters 20°C 41.5 0.20 mho/m
Measured Head TSL parametars {(220x02)°C 413+6% 0.81 mhoim £ 6 %
Head TSL tamperature during test (224 £0.2)°C —_ pomss
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Conditian
SAR measurad 250 mW input pawer 244 mWig
SAR nomalized nomalized b 1W 4T mWig
SAR for nominal Head TSL parameters ' nomglized to 1W 868 mW ./ g £ 17.0 % (k=2)
SAR averaged over 10 cm’ {10 g) of Head T5L conditicn
SAR measured 250 mW inpul power 1.61mW/ g
SAR nomalized narmalized to 1W G4 mW /g

SAR for noeminal Head TSL parameters

normalized to 1W

5.40 MW/ g £ 16.5 % (k=2)

' Carrection to nominal TSL parameters according to d), chapter "SAR Sensitivilles”

Cerlificate Mo DA3EV2-4d031_Jan0d
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Body TSL parameters
The following parameters and calculations were applied. ==
Temperature Parmittivity Conductivity
Mominal Body TSL parameters 220°C 55,2 0.57 mhoim
Measured Body TSL parameters (220402)"C BI5x6% 1.00 mhaim £ B %
Body TSL temperature during test (220+0.2)°C — —
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Candition
SAR measurad Z50 mW inpul power 254 mWlig
SAR nomalized nomalized ta 1W 10.2mWig
SAR for nominal Bady TSL parameters normalized to 1W 6,86 mW /g £17.0 % (k=2)
SAR averaged over 10 cm® (10 g} of Body TSL | condition
SAR measurad 250 mW input power 167 mWig
SAR nomalized normalized to W BEEmW /g
SAR for nominal Body TSL parameters ¥ normalized to W 6.54 mW [ g £16.5 % (k=2)

* tarrection to neminal TSL parameters according 1o d), chapter "SAR Sensitlvities”

Corlficate Moo DEISVZ-40031_Jan(d Page 4 of &
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Appendix

Antenna Parameters with Head TSL

impedance, transformed to feed point 5320 -1.4 80
Retum Loss -28.5dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 48,5102 -4.4 j2
Raturm Loss - 26.5dB

General Antenna Parameters and Design

Electrical Delay {ona direction) i 1.381 ns

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

Tha dipole l& made of standard semirigid coaxial cable. The center conducior of the feeding line is direclly connected to the
sacond arm of the dipole. The antenna is therefore short-circuited for DC-signals.

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

Additional EUT Data

Manufactured by SPEAG
Manufaciured on Decamber 17, 2004

Cerffficate No: DEISVZ-4d031_lan09 Page 5 of 9
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DASYS Validation Report for Head TSL

Date/Time: 22.01.200% 16:51:02

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V - 8N:4d031

Communication System: CW-835; Frequency: 835 MHz; Duty Cycle: 1.1

Medium: HSL 900 MHz

Medium parameters used: f =835 MHz; o = 0.91 mho/m; &, = 41.4; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY S (IEEE/IEC)

DASY S Configuration:

Probe: ESIDWY - SN3025: ConvF{5.97, 5.97, 5.97); Calibrated: 28.04. 2008
Sensor-Surface: 3.4mm {Mechanical Surface Detection)

Electronics: DAES Sni01; Calibrated: 14,03, 2008

Phantom: Flat Phantom 4.9L; Type: QDO0OP49AA; Serial: 1001

Measurement SW: DASYS, V5.0 Build 120; SEMCAD X Version 13.4 Build 45

Pin=250mW; dip=15mm; dist=3.4mm/Zoom Scan (7x7x7)/Cube : Measurement grid: dx=5mm,
dy=5mm, d#=5mm

Reference Value = 56.3 V/m; Power Drift = 0.024 dB

Peak SAR (extrapolated) = 3.50 Wikg

SAR(1 g) = 2.44 mW/g; SAR(ID g) = 1.61 mW/g

Maximum value of SAR (measured) = 2.75 mW/g

0 dB = 2. 75mWig

Certificate No: DE35V2-4d031_Jan0a Page B of 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL
Date/Time: 22.01.2009 15:47:21

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz: Type: D835V2; Serial: D835V - SN:4d031

Commurication System: CW; Frequency: 835 MHz, Duty Cycle: 1:1

Medium: MSLI00

Medium parameters used: f= 835 MHz; o= 1 mho/m; €, =535, p= 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY 5 (IEEE/IEC)

DASYS Configuration;
s Probe: ES3DV2 - SN3025; ConvF(5.%, 5.9, 5.9); Calibrated: 28.04.2008
& Sensor-Surface: 3.dmm (Mechanical Surface Detection}
s Flectronics: DAES Sné0l; Calibrated: 14.03.2008
s Phantom: Flat Phantom 4.5L; Type: QDUMP49AA; Serial: 1001

s Mensurement SW: DASYS, V5.0 Build 120; SEMCAD X Vession 13.4 Build 43

Pin = 250mW, d = 15mm/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 53.9 V/m; Power Drift = -0.00495 dB

Peak SAR {extrapolated) = 3.68 Wikg

SAR(1 g) = 2.54 mWig; SAR(10 g) = 1.67 mWig

Maximum valze of SAR (measured) = 2.85 mW/g

0dB=285mWig

Certificate Mo: D835V2-4d031_Janlg Page & of &
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughaussirasse 43, 8004 Zurich, Switzarland

Accredited by the Swiss Accraditation Service (345)
Tha Swiss Accreditation Sarvice is ona of the signataries to the EA
Multilataral Agreamant for the recognition of calibration cerfificates

Clinnt Audeni :

ANNEX F: D1800V2 Dipole Calibration Certificate

wowm

Sehwaizerischer Kallbrierdienst
Service suisse d'dlalennage
Servizio svizzoro di taratura
Swiss Calibration Sorvice

Accreditation Ne.: SC35 108

Cafucptic! TR0V 20058 il

|CALIBRATION CERTIFICATE = |

} Cibjec]
|
| Calibration procedure|s)

|
| Calibration date:

Corsdilinn af the salibeabed fesr

D1800V2- SN: 2d052 -

QA CAL-05v7

Calibration proced

June 26, 2009

In Tolerance

Calibration Equipment used (MATE critical for calibration)

This calitration cerificate documents the raceability to national standards, which realize the physical wits of measurementa (S
The measuremes add thi uncarainlieg with confidence probab@ity arg given on the following pages and &ne part of the certilicate.

All callbrations heva been conducted in the closad Bhoratory faclty: emironment temperadure (22 £ 37°C and humidity < 709

| Technical Manager

This calibration certficate shall not be reproduced excspd = full witloot writlen anguval of 1hse taboratory.

Prirary Slandards | 10 % Cal Dake [Calibrated by, Certilicate Na.j Seheduled Calibration

Paower melar EPM-4424 | GEIT4R0704 OA-Oct-08 (Mo, 29 700808} Cct-09

Power sensoe HP 84814 LIS3TR02Taa OB-Oct-08 (Mo, 21 T-00808) Oict-08

Retarence 20 dB& Alenuatar =M 2086 [ 20g) Ft-har-08 (Mo, 217-01025) Mar-10

Type-N migmaleh combingtion SN 5047.2 1 06327 It-Mar-f8 (Mo, 217-01029) Mar-10

Reference Probie ES30WE SN 3025 2-Apr-08 (Mo, ES3-3025_aApnld) Ape-10

DAES Sh: &01 OF-Mar-09 (Mo, DAE4-801_Man9) Mar-10

Spmndﬂu_'y_:?lan_r.lgl_'qs_ ioa ok D388 (In hionese) Sovduled Lhaeck

Pawer sensar HP B46TA MY A 1082317 18-0wl-02 {in house check Oet07) In house check; Ock03

RF ganerator RES SMT-06 100005 A-Aug-98 (in house sheck Ocl-07) In house check: Gel-00

Hatwork Analyzer HP BTHIE U537 380585 54206 18-Cct-01 ({in howse chack Oct-08) In hiouse chack: Oct-08
Mama Function FHgnature

Calibrated by Jeibon: Kastrati " Lshorstory Technician AT

Approved by Kalja Pokovic -

usued: June 29, 2009

Cerlibcate Mo 100220052 Jun09
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasse 43, Bi4 Zurich, Swittariand

Sehwelzarischer Kalibrigrdienst

S

c Sarvice suisse d'étalonnage
Sarvizio svizzero di laratufa

s Swiss Calibration Servico

Accredited by the Swiss Accreditation Service [SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to tha EA
Multilateral Agreement for the recognition of calibration cerificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM x,y.z
NiA nat applicable or not measurad

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 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

g} 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”,
Supplemeant C {Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 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
paint 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 liguid filled phantom. The impedance stated is transformed from the
measuremeant at the SMA connector 1o the feed point. The Retum Loss ensures low
reflected power. No uncertainty required.

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

s S5AR measured: SAR measured at the stated antenna input power.

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

«  SAR for nominal TSL paramelers: The measured TSL parameters are used to calculate the
naminal SAR resuit.

Corlilicate Mo: D1800V2-2d052 _Junls Page 2 of 9
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Measurement Conditions
DASY system configuration, as far as nol given on page 1.
DASY Version DASYS Va0
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Hmm Dipole Center - TSL : 10 mm with Spacer
Zoom Scan Resolution e, dy, dz =5 mm
Frequency s 1800 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 mhoim
Measured Houd TSL parameters (220£02)°C | 411+8% | 1.37 mhom6%
Head Tng temperature during IZE‘S'IM (220+0.2)°C — —
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TS5L condition
SAR mecsiiad o 250 W input power 8.66 mW /g
SAR normalized rormalized o W 386 mW g
SAR for nominal Head TSL parameters ' rarmalized 1o 1W 394 mW /g2 17.0 % (k=2)
| SAR averaged over 10 cm’ (10 g) of Head TSL condition
i SAR measured 250 mW inpul power S04 mW ig
| SAR nomalized normalized to 1W 20,6 mW /g
! BAR for mminﬂj Head TSL parameters ' rarmalized o 1W 20.8 mW /g £ 16.5 % (k=2)

Coertificate Mo DA 80V2-2d0582 Junld

" Comrecfion to nominal TSL parameters according to d), chapter "SAR Sensilivibas”
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Body TSL parameters
Tha fallowing paramelers and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0 °C 533 1.52 mhaim
}‘!.\Ieasured Body TSL parameters (22.0+0.2)°C 54.0£6 % 1.49 mho/m £ 6 %
5| Body Wmmrmm during test J (21.0+£0.2)"C —es —_—
SAR result with Body TSL
SAR averaged over 1 cm® {1 g) of Body TSL condition
SAR measurad 257 mW input pawer 8,31 mW ig
normalizad o 1W T Z2mW g

SAR normalized

SAR for nominal Body TSL parameters

nomalized to 1W

37.9 mW [ g £ 17.0 % (k=2)

SAR normalized

SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 4,87 mW fg
nomalized to 1W 19.9 mW /g

SAR for nominal Body TEL paramelars *

normatized to 1W

20.1 mW [ g £ 16.5 % (k=2)

# Corection (o nominal TSL parameters according 1o d), chaptar "SAR Sensitivities”

Certificate Mo: DMB00V2-2d052_Junl&
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Appendix
Antenna Parameters with Head TSL
E Impadance, transformed to feed point 4580 -5.T )
Feturn Loss -23.5dB

Antenna Parameters with Body TSL

Impedance, transformed 1o feed paint 4300 -4.5 0
Rt Loss -21.0dB

General Antenna Parameters and Design

Electrical Dalay {one direction) 1.215ns

After lang tarm wse with 100W radisted power, only & shght warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirgid coaxial cable. The center conducter of the feeding line is directly connected to the
gecond arm of the dipole. The antenna ks iherefore short-circuized for DC-signals,

Ma 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

Manufaciurad on July 05, 2002

Cerificate Not D1300V2-2d052 Jun(3 Page 5 of 9
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DASYS Validation Report for Head TSL
Date Time: 26,06 2009 1 1:56:04

Test Laboratory: SPEAG, Zurich, Switzerland
DLUT: Dvipole 1800 MHz; Type: D1S00V2; Serial: SN:2d052

Communication System: CW; Freguency: 1800 MHz; Duty Cycle: 111

Medium: HSL L1111 BB

Medium parameters vsed: F= 1800 MHz; o = 1.37 mhovim; &, = 41.1; p = 1000 kg.fm?‘
Phantom section: Flat Section

wlcasurement Standard: DASYS (IEEE/EC)

DASY S Configuration:
a  Probe: FS300W2 < SNMWZS, ConvF(4.93, 4,93, 493 Calibrated: 30,04, 2009
*  Sensor-Surface: 3mm (Mechanical Surfzee Detection)
o Electronics: DATA Snall; Calibrated: 07032009
&  Phamom: Flat Phantom 5.0 (front); Type: QDO SGAA; Serial: 1001

»  DMeasurement SWe DASYS, W30 Build 120 SEMCAD X Version 134 Build 45

Pin = 250 mW; dip = 10 mm/Zoom Sean (dist=3mm, probe 0deg) (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 95.3 Vim: Power Drift = 0,037 dB

Peak SAR. (extrapolated) = 17.3 W/ky

SAR( g) =9.66 mW/g; SAR(LD g) = 5.14 mW/g

Maximum value of AR (measured) = 11.7 mW/g

i ; =
1]

-2l

OdB=11.TmW'g

Cerdiflcate Mo: D1800WE-24052_Jun(d Page Gof 8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date/Time: 23.06.2009 18:19:26
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800%2; Serial: DI800V2 - SN:2d052

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

Medium: MSL L10 :
Medium parameters used: f= 1800 MHz; o = 1.4% mho/m; £, = 54.2; p = 1000 kg/m’
Phantom section: Flat Scetion

Measurement Standard; DASYS {IEEE/EL)

DASYS Configuration:
o Probe: ES3DVE - SN3023; Convl {462, 4.62, 4.62) Calibrsted: 30.04.2009
*  Sensor-Surface: 3mm (Mechanical Surface Detection}
»  Flectronics: DALY Snd01; Calibrated: 07032009
*  Phantom: Flat Phantom 5.0 (back); Type: QDOOOPHIAA; Seral: 1002

+  Measurement SW: DASYS, V5.0 Baild 120; SEMCAD X Version 13.4 Build 45

Pin = 250 mW; dip = 10 mm/Zoom Scan (dist=3.0mm, probe Odeg) (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=5mm, dz=5mm

Reference Value = 923 Vim; Power Drift = -0.00221 dB

Peak SAR {extrapolated) = 16.1 Wikg

SAR(I g) =931 mW/g; SAR{10 g) = 4.97 mW/g

Maximum valve of SAR (measured) = 117 mW/g

db
_ln
|

-0.684

-13.1

-10.4

Certificate Mo: D1 800V2-24052_Jundg Page 5 of
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impedance Measurement Plot for Body TSL
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ANNEX G: D1900V2 Dipole Calibration Certificate

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zaughausstrasse 43, BI04 Zurich, Switzerland

Sehwrizerischar Kalibriardienst
Servige sulase détalonnage
Servizio svizzero di taratura
Ewiss Calibration Servics

Acorodited by the Swiss Accraditation Service (SAS) Accraditation No.: SCS 108

Tha Swiss Accreditation Service is one of the signalories to the EA

Multilateral Agroemant for the recognition of calibration certificates

Cliant Auden- Certifiente No: D11900V2-5d018-Jun09

|CALIBRATION CERTIFICATE

Objact DA900W2 < SN: 5018 -

.mmﬂﬁv?

Calibration pracadunals)

Caligration date:

June 26, 2009,

Cardiion of the catibrated Rem [Ny Tolefance. =72 1 mpsbE e m e

| This calliration cerfificate documents the iraceabilly 1o netional standards, which realize the physical units of measurements (31
i The measurements and the unceraintios with confidence probability are given ¢n Ihe follewing pages ard are pan of the cenfoate,

! A palibmtinns have bean conductad in the Sesad Eberatery fadlity: envdronment temperatuna (22 = 57 and humidity < 7050

Cafibration Eouiprrant used (MATE critical for calibration)

Peimary Slandards o # o Cal Dabe {Cakbrabed by, Carificate Mo} Scheduled Cafbration
| Pawer matar EFAL-4478 2l GRATAROF) CA-OeH0B (Mo, 217-10898) Oct-05
Pawes sansor HF B4514 Us3TaaaTes 08008 {Ma. 217-00885) Oct-0rd
Refrmnee 20 dBE Atlenumsar Sh: 5086 (205 T1-Mar-Dg (Mo, 21 T01025) Mar-10
Type-N mismatch cambination Sh: 5047.2 1 08327 F1-Mar-08 (Mo, 2170025 War-1o
Reference Froba ES3DWVE SN 302G 10-Apr-08 (Mo, ES3-3025_ApdH] Ape-10
DAEA SN B0 O7-Mar-08 (Ko, DAEL-G01_MarDs} Mar 10
Sacondary Sfandaris 1D Chack Dala (in houss| i Seheguled Chack =
| Power arsar HP BAE1A IY41082347 18-0c-02 Jn hause check Ock07) in houss chack: Oct-09
RF genersior A4S SMT-06 | 100008 4-Aug-a9 fin house check Ocl-07) In house check: Det-08
Nebwark Analyzer HF BTSIE | ISITI00585 54206 18-0ct-01 {im house chack Ocl-08) in howsa check: Oct08
|
Mame Function SHgnalura |
Calibrated by: Jeton Kastrati Labaritory Techrician > ° fi { sl !
k. I
| Apprewved by Kalia Pokavic Technical Managar

E e P
i Sl
! Issuat: Juna 3, 2002
| This cakbration certficate shall nod be reproduced sacepd in Tl withaut wrilber'..ﬁr_:!ur\q::lﬂ-ﬁj yjm-ﬂbaratnw.

Page 1cf
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Calibration Laboratory of R §  Schweizerischor Kalioriardienst
Schmid & Partner i ¢ Service sulsse d'étalannage
Engine&ring AG el Sarvizio svizzaro di taratura
Zeughausstrasse 43, BI04 Zurich, Switzerland “l..;:f:.?a__\? 5 gwiss Calibration Senvice
Accraditad by the Swiss Ascrodtalion Service (SAS) accraditation No.. SCS 108

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

Glossary:

TSL

tissue simulating liguid

ConvF sensitivity in TSL/ NORM x,y,2

MIA,

not applicable or not measured

Calibration is Performed According to the Following Standards:

a)

bj

c)

IEEE Std 1528-2002, “|EEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

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

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
Partable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin &3

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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.

Antenna Parameters with TSL: The dipole is mounted with the spacer to pasition its feed
point exactly below the center marking of the flat phantom gaction, with the arms ariented
parallel ta 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.

Elscirical 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.

Cerifcate Mo: D1300W2-5d018_Junl3 Page 2 of 8
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Measurement Conditions
DASY system configuration. as far as not given on page .
DASY Version DASYS V5.0
Extrapolation Mu-anneJ Tiwtrapmamn
Phantam Medular Flal Phantom v5.0
Distance Dipole Center - TSL 10 mm wilh Spaces
Zoom Scan Resolution dy, ey, dz =5 mm
Frequency 1900 MHz + 1 MHz
Head TSL parameters
The following parameters and caloulations were applied.
Temperatura Parmittivity Conductivity
Mominal Head TSL parametars 220°C 0.0 1.40 mhcim
Measured Head TSL parametars (220 +02)°C 410 +6% 1.42 mhaoim £ 6 %
Head TSL temperature during test (220 +0.2)"C - ——
SAR result with Head TSL
SAR averaged over 1 cm® {1 g} of Head T5L condition
SAR measured 250 mW inpul power 10.3mW /i g
SAR narmalized normalized o 1%W 412 mWig

| SAR for neminal Head TSL parameters '

nommalized to 1V

1

41.1 mW [ g £ 17.0 % (k=2)

SAR averaged over 10 cm? {10 g} of Head TSL Cerditon
SAR measured 250 MWW input power 53 EmiW g
SAR nommalized mormalized @ 1W 21.8milg

SAR for nominal Head TSL parameters |

nommalized o 1W

21,5 mW i g £ 16.5 % (k=2)

' Carection 1o naminal TSL perameters accarding to d), chapler "SAR Sensitivilias”

Cartificate Mo: D1S0V2-5d0E8_JundS
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Appendix

Antenna Parameters with Head TSL

Impedarze, fransformed to feed point 51.80+2.7j02

Ralum Loss - 29.9 dB

Antenna Parameters with Body TSL

[ impedance, trensfarmed 1o feed paint 46,50 +43]0

| Feturn Loss - 249 dB

General Antenna Parameters and Design

I Electrical Delay {one direction) 1.195ns

E_
1

After long term use with 100W radiated power, anly a slight warming of tha dipale nesr tha feedpaint can be measured.

The dipole is made of standard semirigid coarial cable. The center conductor ol the feeding line is diractly connected to the
second am of the dipale. The antenna is thersfore short-circuited for DC-signals.

N excassive farce must be applied fo the dipole arms, because they might bend or the soldered connachions near the
feedpoint may be damaged,

Additional EUT Data

Manufaciured by SPEAG

kanufaciured an June 04, 2002
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DASYS Validation Report for Head TSL

DateTime; 26.06.2000 13:05:15

Test Laboratory; SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d018

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

Medium: HSL Ul BB

Medium parameters used: = 1900 MHz; o = 1.42 mhe/m; g, = 41; p = 1000 kg/m'
Phantom section: Flat Section

Measurement Standard: DASY S (JEEE/EC)

DASY S Configuration:

-

-

Pin =

Probe: ES3DW2 - SM3025; ConvF(4.88, 4.88, 4.88); Calibrated: 30.04.2009
Sensor-Surface: 3mm {Mechanical Surface Detection)

Eiectronics: DAES S0l Calibrated: 07,03.2009

Phardom: Flat Phantom 5.0 {front); Type: QDODIPS0AA; Serial: 1001

Measurement SW: DASYS, V.0 Build 120; SEMCAD X Version 13.4 Build 45

250 mW; dip = 10 mm/Zoom Scan (dist=3.0 mm, probe Odeg) (7x7x7)/Cube 0:

Measurernent grid: dx=>3mm, dy=5mmm, dz=5mm

Reference Value = 97.6 Vim; Power Doft = 0.030 dB
eak SAR (extrapolated) = 18.7 Wkg

SAR(1 g) = 10.3 mW/g; SAR(10 g) = 5.38 mWig

Maximum value of SAR (measured) = 12.6 mW/g

=20

0 dB = 12.5mW/a
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impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date/ Time: 26.06.2009 14:30:50

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d018

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

Medium: ML U106 BB

Medium pararmeters used: f = 1900 MHz; o = 1.55 mho/m; g = 54, p= 1000 kg/m’
Phantom section: Flai Section

Measurement Standard: DASYS (IEEEAEC)

DASYS Configuration:

L]

[ ]

Probe: ES3OW2 - SN3025; ConvE(d.46, 4,46, 4.46); Calibruted: S04 2005
Sensor-Surface: Yom (Mechanical Surface Detection)

Electronics: DAE4 Sn&01; Calibrated: §7,03.200%

Phantom: Flat Phantom 3.0 (back), Tyvpe: QDODDPSIAA; Serial: 1002

Wezsurement SW: DASYS, V5.0 Bulld 120; SEMCAD X Version 134 Build 43

Pin = 250 mW; dip = 10 mm/Zoom Scan (dist=3.0mm, probe 0deg) (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 95.8 Vim; Power Drift = (1.043 dB

Peak SAR (extrapolated) = 18.9 Wk

SAR(L g) = 10.5 mW/g; SAR(10 g) = 5.52 mWig

4+ o

Maximum value of SAR (measured) = 133 mWig

0dB = 13.3mW/g

it
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Impedance Measurement Plot for Body TSL
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ANNEX H: DAE4 Calibration Certificate

Wiy
o,

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

.
s,
§

Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

)

o

)

“,

Y
LIRS

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client Auden Certificate No: DAE4-905_Jun09

Schwaeizerischer Kalibrierdienst

|CALIBRATION CERTIFICATE

Object DAE4 - SD 000 D04 BK - SN: 905

Callbration procedure(s) QA CAL-06.v12
Calibration procedure for the data acquisition electronics (DAE)

Calibration date: June 24, 2009

Condition of the calibrated item N Tolerance

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (Si).
The measurements and the uncertainties with confidence probatility are given on the feliowing pages and are part of the certificate.

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date (Certificate No.) Scheduled Calibration

Fluke Process Calibrater Type 702 | SN: 6295803 30-Ssp-08 (No: 7673) Sep-09

Keithley Multimeter Type 2001 SN: 0810278 30-Sep-08 (No: 7670) Sep-09

Secandary Standards 1D # Check Date (in house) Scheduled Check

Calibrator Box V1.1 SE UMS 006 AB 1004  05-Jun-08 (in house check) in house check: Jun-10
Name Function Signature /:;_'——~

Calibrated by: Andrea Guntli Technician B __,,rf,fg(}/‘/f'f L

e oo R
Approved by: Fin Bomholt R&D Director o) {

T B il

lssued: June 24, 2009

This calibration certificate shail not be reproduced except in full without written approval of the laboratary.
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S,

Calibration Laboratory of R

: SN
Schmid & Partner 3'!, \-_/Ei,
Engineering AG Tt
Zeughausstrasse 43, 8004 Zurich, Switzerland NS

J""h’nln\\‘w
Accredited by the Swiss Accreditalion Service (SAS)

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

Glossary

S Schwaizerischer Kalibrierdienst

Service suisse d'étalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

Accreditation No.: SCS 108

DAE

data acquisition electronics

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

coordinate system.

Methods Applied and Interpretation of Parameters
e 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 as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

DC Voltage Measurement Linearity. Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurement.

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

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

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

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

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

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

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

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

Certificate No: DAE4-905_Jun09 Page 2 of 5
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DC Voltage Measurement
A/D - Converter Resolution nominal
High Range: 1LSB = 8.1uV, fullrange = -100...+300 mV
Low Range: 1LSB = 61nV, fulrange = -1....... +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y z
High Range 404.217 £ 0.1% (k=2) | 404.768 £ 0.1% (k=2) 404.344 + 0.1% (k=2)
Low Range 3.96084 +0.7% (k=2) | 3.96162£0.7% (k=2) | 3.94181+0.7% (k=2)

Connector Angle

Connector Angle to be used in DASY system 224°x1° J

Certificate No: DAE4-905_Jun08 Page 3 of §
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Appendix
1. DC Voltage Linearity
High Range input (uV} Reading {pV) Error (%)
Channel X + Input 200000 199999.8 0.00
Channel X + Input 20000 20006.37 0.03
Channel X = Input 20000 -20001.53 0.01
Channel Y + Input 200000 200000.2 0.00
Channel Y + Input 20000 20007.65 0.04
Channel Y - Input 20000 -20004.14 0.02
Channel Z + Input 200000 199959.8 0.00
Channel Z + Input 20000 20004.62 0.02
Channel Z - input 20000 -20006.32 0.03
Low Range Input (uV) Reading (pV) Error (%)
Channel X + Input 2000 2000 0.00
Channel X + Input 200 200.19 0.09
Channel X - Input 200 -199.93 -0.03
Channel Y + Input 2000 1899.9 0.00
Channel Y + Input 200 199.73 -0.13
Channel Y - Input 200 -200.49 0.25
Channel Z + Input 2000 2000.1 0.00
Channel Z + Input 200 199,32 -0.34
Channel Z - Input 200 -201.09 0.55
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring {ime: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV} Average Reading {uV)
Channel X 200 8.73 8.55
- 200 -8.62 -840
Channel Y 200 8.12 8.42
-200 -9.55 9.70
Charnel Z 200 1.20 1.94
-200 -3.81 -3.78

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

Input Voltage (mV})

Channel X (uV)

Channel Y (pV)

Channel Z (uV)

Channel X 200 - 0.64 -0.52
Channel Y 200 0.59 - 3.21
Channel Z 200 -0.99 -1.28 -

Certificate No: DAE4-905_Jun09
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4. AD-Converter Values with inputs shorted
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 15874 16893
Channel Y 16121 14432
Channel Z 16378 17173

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

Input 10MQ
Average {pV) min. Offset (uV) | max, Offset (uV) Std. I(J:\\;;a“o"
Channel X 0.28 -0.63 1.52 0.30
Channel Y -0.58 -1.70 1.19 0.27
Channel Z -0.85 -2.59 0.78 0.43
6. Input Offset Current
Nominal Input circuitry offset current on all channels: <25fA
7. Input Resistance
Zeroing {MOhm) Measuring (MOhm)
Channel X 0.1999 200.7
Channel ¥ 0.1999 199.0
Channel Z 0.1999 199.7

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

Typical values Alarm Level (VDC)

Supply {+ Vcc) +7.9
Supply (- Vcc) -7.8

9. Power Consumption (verified during pre test)

Typical values Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply (+ Vcc) +0.0 +6 +14
Supply (- Vcc) -0.01 -8 -9
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