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Glossary:

TSL tissue simulating lquid

ConvF sensitivity in TSL / NORM x.y,z
MiA 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: Measurament Techniques®, December 2003

bB) IEC 62209-1, "Procedure to measure the Specific Absomption 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 Cempliance with FCC Guidelines for Human Exposure lo Radiofrequancy
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mabile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequancy Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Decumentation:
d) DASY4 System Handbook

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

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

» Feed Point Impedance and Relurn 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 Retum Loss ensures low
reflected power. No uncertainty required.

» Elecinical Defay: One-way delay between the SMA connector and the antenna feed point.
No uncerlainty required.

= SAR measured: SAR measured at the slated antenna input power.

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

= SAR for nominal TSL paramaters: The measured TSL parameters are used 1o calculate the
nominal SAR resulf.
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Measuremant Conditions
DASY systirm wma_mnﬁun, as far a5 not given on page 1,
DASY Version DASY4 Va7
Extrapolation Advanced Extrapalation
Phantem Modular Flal Phantom V5.0
Distance Dipole Canter - TSL 10 mm with Spacar

Zoom Scan Resalution dx, dy, dz =5 mm

Fraquancy 1900 MHz + 1 MHz
Head TSL parameters

The following paramstars and calculations were applied.
Tamparatiire Parmittivity Conducthity

Hominal Head TSL parametors 2Z20'C 40.0 1.40 mhodm

Measured Head TSL parametors (220+02)°C [E+E% 1.43 mhoim + 8%

Head TSL temperature durlng test {213 20.2)°C - —_
SAR result with Head TSL

SAR averaged over 1 em” (1 g) of Head TSL condition

S5AR moasured 250 MW Inpul powis BASmMW I g

SAR nomalized noimalized o 1W ITEMWIg

SAR for nominel Head TSL parameters ' normalized o 1W I6A4AmW g E 170 % (k=2)

SAR averaged over 10 em’ (10 g) of Head TSL Condition

SAR massured 250 mW Input power 4.98mW g

SAR normalized nommalized o 1W 190 mW /g

SAR for nominal Head TSL parameters ' normalized o 1W 18.5mW /g 16.5 % (k=2)

! Comection o nominal TSL parameters according (o d), chepior “SAR Sansitivides”
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Body TSL parameters
Tha following paramelers and calculations wers applied,
Tomparature Parmittivity Conductivity
MNominal Body TSL paramoaters 220°C 53,3 1.52 mhoim
Muoasured Body TSL paramotors (220 £0.2)°C 52026% 1.58 mhafm £ 8 %
Body TSL temperature during test (213 20.2)°C _— —
SAR result with Body TSL
SAR averaged aver 1 em” (1 g) of Body T5L Conditian
SAR meagured 250 mW input power 263mV /g
SAR normalized normafized to 1W 3B5mW g
SAR for nominal Body TSL paramaters normakized ta 1W 6.8 mW [ g £ 17.0 % (k=2)
SAR averaged aver 10 cm® (10 g} of Body TSL condition
SAR measurad 250 mW inpul power SE21mw/g
SAR nomalized narmalized to 1W 208mW /g

SAR for nominal Body TSL paramediers *

narmalized to TW

20.2 mW [ g £ 16.5 % (k=2}

* Comecilon to nominal T5L parameters acconding to d). chapter “SAR Sensitivites”

il
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Appendix
Antenna Parameters with Head TSL

Impedance, transformad 1o fead polnt 256n+33j0
Raium Loss -2r8de
Antenna Parameters with Body TSL
impedance, translormed o fead poin 4850+ 20
Rotum Loss - 296 d8
General Antenna Parameters and Design
| Electrical Delay one direction) | 1203 ns

After long term wse with 100V radiated power, anly & slight warming of the dipala near the Tesdpaint can be measunsd.

The dipole is mada of standard seminigid coaxial cabie. The center conductos of tha feeding lina is directly connected to the

second amm of the dipole. The antenna s therefors shor-clrcuited for DC-signals,

Mo excassive force must be applied lo the dipole arms, because they might bend or the soidered connéclicns near the

feedpoint may be damaged.

Additional EUT Data

Manufacturad by

SPEAG

Manufactured on

June 4, 2002
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DASY4 Validation Report for Head TSL

Date/Time: 21.03.2008 15:30:20
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: DI%00V2; Serial: D1900V2 - SN:5d018

Communication System: CW; Freguency: 1900 MH:z; Duty Cyele: 111

Medium: HSL L0 BB;

Medium parameters used: £= 1900 MHz; o = 1.43 mho/m; & = 39.6; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
»  Probe: ETADVE - SN1507 (HF); CoavF(4.97, 4.97, 4.97); Calibrused: 11.09.2007
*  Sensor-Surface: 4mm (Mechanical Surface Detection)
s Electmnics: DAE4 Sn601; Calibruted: 15 01,2008
»  Phantom: Flat Phantom 5.0 (front); Type: QDOODPSOAA

*  Memiurement SW: DASYA, VAT Bulld 53, Posiprocessing SW: SEMCAD, V1,8 Build 172

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

Reference Value = 87.8 V/im; Power Drift = 0.057 dB

Peak SAR (extrapolated) = 16,2 Wikg

SAR(I g) = 945 mW/g; SAR(10 g) = 4.98 mW/g

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

-1.60

-1.20

-10.8

-14.4

-18.0

0dB = 10.TmWig
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impedance Moasurament Plot for Head TSL
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DASY4 Validation Report for Body TSL

Date/Time: 21,03, 2008 16:41:02
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900VL; Serinl: D1900V2 - SN:5d018

Communication System: CW; Frequency: 1900 MHz; Duty Cyele: 13

Medium: MSL U110 BB;

Medium parameters used: £= 1900 MHz: o = 1.55 mho/m; g = 52; p = 1000 kg/m’
Phanmtom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Confipuration:
»  Probe: ETADVE - SNIS0T (HF) ConvFi4.43, 4,43, 4.43) Callbred: 11,09.2007
& Sensor-Surfece! i (Mechanical Surface Detection)
#  Electronhcs: DAES 50601 Callbrated; 15012008
o  Phantom: Flal Phantom 3.0 (bock k Type: QDODOPS0AA

»  Measurement SW: DASYH, V4.7 Build 53; Posiprocessing SWi SEMCAD, V' 1.E Build 172

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

Reference Value = 89.2 Vim; Power Drift = 0,021 dB

Peak SAR (extrapolated) = 16.1 Wik

SAR(1 g) = 9.63 mW/g; SAR(10 g) = 5.21 mW/g

Miximum value of SAR (measured) = 11.3 mW/g

dB
0.000
-3.28
-6.56
-8.84

-13.1

-16.4

(B = 11 3mWig
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Impedance Measurement Plot for Body TSL
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ANNEX G: DAE4 CALIBRATION CERTIFICATE

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughaussirasse 43, 8004 Zurich, Switzerdand

§ Schweizerscher Kalibrierdienst
c Service sulsse d'étalonnage

Sarvizio svizzero di taratura
S Swiss Calibration Service

Accredited by the Swiss Accreditation Senvice (SAS) Accreditation No.: SCS 108
Tha Swiss Accreditation Sarvice Iz one of the eignatories to the EA
Multilateral Agreement for the recognition of calibration cenificates

et IMEERESSEIORERIEN = oeeemDIBNORNNNT

Objoct

Calipration date:

Conguion of the caliatec tom [N Tolerance

This calibration certificate documents the traceability to national standards, which realize the physical units of measwemaents (51).
The measuremants and the uncertainties with confidence probability are given on the following pages and are par of the certificate.

All calibrations have been conducted in the closed laboratory faclity: environment termnperature (22 + 3)°C and humidity < T0%.

Calibration Equipmant usad (MATE crtical for calibration)

Primary Standands D# Cal Date (Cartificabe No.) Schedulad Calibration

Fiuke Process Calibrator Type T02 | SN: 6265803 04-0ct-07 (Mo: 6467) Oct-08

Keithley Multimeter Type 2001 SN: DB10278 03-0c4-07 (Mo: B4BS) Oct-08

Secondary Standards ID# Chack Dala (in housa) Scheduled Chack

Calibrator Bax V1.1 SE UMS 006 AB 1004 25-Jun-07 (in house check) In house check: Jun-08
Narma Function .

Calibrated by: : P T T

tssued: May 21, 2008

This calibration cartificate shall not ba reproduced axcapt in full without written approval of the laboratony.

Certificate Mo: DAE4-679_May08 Page 10of 5
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Calibration Laboratory of SN, Schweizerischer Kalibrierdienst
Schmid & Partner S5 Service suisse d'élalonnage

Engineering AG e Servizio svizzers di taratura
Zeughausstrassa 43, 8004 Zurich, Switzerland £ aﬁm‘f Swiss Calibration Service
Aceradited by the Swiss Accreditation Sendca [SAS) Accreditation No.! SCS 108
The Swiss Accreditation Service Is one of the signatories to the EA
Multilateral Agreement for the recognition of callbration 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.

s 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 '

* [nput Offset Measurement. Output voltage and statistical results over a large number of
zero voltage measurements.

* [nput 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: DAE4-679_May08 Page2of 5
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DC Voltage Measurement
AJD - Converter Resolution nominal
High Range: 1LSB = 6.1V, full range =  -100...+300 mV
Low Range: 1L5SB = 61nV, full mnge = -1....... +3m\V
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y Z
High Range 404.509 +0.1% (k=2) | 404.928 + 0.1% (k=2) | 405.207 +0.1% (k=2)

3.94731 £ 0.7% (k=2)

Low Range 3.88477 £ 0.7% (k=2)

3.98878 £ 0.7% (k=2)

Connector Angle

| Connector Angle to be used in DASY system

3e°z1°

Certificate No: DAE4-679_May08 Page3of §
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Appendix
1. DC Voltage Linearity
High Range Input (uv) Reading (uV) Error (%)
Channel X + Input 200000 199999.5 0.00
Channel X + Input 20000 20003.57 0.02
Channel X = Input 20000 -18899.29 0.00
Channel Y + Input 200000 199999.4 0.00
Channel Y + Input 20000 20003.45 0.02
Channel ¥ = Input 20000 -20004.32 0.02
Channel Z + Input 200000 169990.8 0.00
Channel 2 + Input 20000 20002.50 0.01
Channal Z = Input 20000 -20004.27 0.02
Low Range Input (V) Reading (uV) Error (%)
Channel X + Input 2000 2000 0.00
Channel X + Input 200 200.27 0.13
Channel X - Input 200 -189.47 027
Channel Y + Input 2000 1999.9 0.00
Channal Y + Input 200 199.26 -0.37
Channel Y = Input 200 -199.82 -0.08
Channel Z + Input 2000 2000 0.00
Channel 2 + Input 200 199.19 -0.41
Channel 2 = Input 200 -200.77 0.39

2. Common mode sensitivity
DASY measurement paramaters: Auto Zero Time: 3 sec; Measuring lime: 3 sec

Common mode High Range Low Range
Input Voltage (mV) Average Reading (V) | Average Reading (V) :
Channel X 200 4.20 4.06
- 200 2.14 -1.85
Channel Y 200 6.39 6.01
- 200 -6.03 5.79
Channel Z 200 4,80 -5.16
- 200 4.08 4.80

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

Input Voltage (mV) | Channel X (uV) | Channel Y {uV) Channel Z (uV)
Channel X 200 . 1.42 0.07
Channel 200 1.22 - .06
Channel Z 200 -1.13 1.08 -

Certificate No: DAE4-6T9_May08 Page 4 of 5




