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_ A "".3 Senwitzerischer Kalinrerdienst
Schmid & Partner % Servion suisse d'dinlonnnge
Enginearing AG il Servizio svizoere di nrafura
Zeughauastrasse 43, BO04 Zurien, Switeariand e Bwiss Calibeation Service
ool
Aracinod by the Swizs Accradiion Sanae (SAS) Accraditation Ne.: SCS 108

The Swiss Accredfintion Service I8 one of the signatories to the EA
Multilateral Agresmaent for the recogaition of callbeation cartdicates

Glossary:

TSL tissue simulating liquid

ConwF sensitivity in TSL / NORM x,y.z
& not applicakle or not measured

Calibration is Performed According to the Following Standards:

a)

k)

£

IEEE Std 1528-2003, “IEEE Recommended Practice for Detemnining the Peak Spatial-
Averaged Specific Absorption Rate (SAR] in the Human Head from Wireless
Communicalions Devices: Measurement Techniques”, December 2003

IEC 62209-1, "Pracadure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in Close proximity 1o the ear (flequency range of 300 MH: Lo 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; Additicnal Information for Evaluating Compliance of Mobile and
Portable Devices with FOCC Limits or Human Exposure to Radiolrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:

d

CASY4S Systerm Handbook

Methods Applied and Interpretation of Parameters:

Measurament Conaitions. Further details are available from the Validation Report at the end
of the certificate All figures stated in the cenificate are valid at the frequency indicated.

Antanna Parameters with TSL; The dipale is mounted with the spacer to position its feod

point exacily below the center marking of the flat phantom section, with the arms oriented
paraliel to the body axis.

Fead Point impedance and Refum Loss: These parameters are measurad with the dipole
positioned under the liguid filed phantom, The impedance stated is transtormad fram the
maasuramant at the SMA connector to the feed point. The Return Loss ensures low
raflectad powar. No uncerainty reguired

Electrical Delay: One-way delay between the SMA connector and the antenna leed point.
Mo uncerainty reguired.

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

SAR nomaiized: SAR as measurad, nomalized to an input power of 1 W at the antenna
connector,

SAR for nominal TSL parameters; The measured TSL parameters are used o calculate the
nominal SAR resull.

Carfifcate Mo D2450VE-TAT_Augi0 Page 2219
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Measurement Conditions

DASY system configuration, &= far as not given on page 1 ’ =
DASY Version _ DAsYs | wha.2
Exfrapolation Advanced Extrapolation I
Phantam Modular Fat Phantom ¥5.0
. Distance Dipole Center - TSL 10 mim wilh Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Fraquency 2450 MHz + 1 MHz =
Head TSL parameters
Tha following parameters and casculations were applied.
Temperature Permiftivity Conductivity |
Nominal Head TSL parameters »po"C as2 - 1,80 mha'm
Moasured Head TSL purame;n.;u 220=02)1"C 392 + 6% 1.77 mhaim = 6 %%
Head TSL temperature during test - 220 =02"C
"~ SAR result with Head TSL
SAR averaged owver 1 e’ {1 gl a.l‘-j-.!nn.i.l'.!;l., Cordition
SAH meagured 250 m¥Y Inpul powar 13.5mwW i g
SAR normalized mormalizad o W 54 0mW /g

SAR lor nominal Head TSL parameters

nomielized to 1W

54.4 mW i+ 17.0 % (K=2)

AR averaged over 10 cm” {10 g) of Head TSL conditian
SAR maasured 250 mWW inpul pawear 634 mW /g
SAR nosmakped nomalized to 1W 25.4 mwW g

SAR far nominal Head TSL paremeters

necmnalized 1o 1l

25.4 mW fg + 16.5 % (k=2)

Cartficate No: D2480V2-787_Augi

Page 3ol 8
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Body TSL parameters
The fallowirg parameters and caiculations wene applied, -
Temparature Parmittivity Conductivity
Mominal Body TSL paramalers 220G _Eé.? .95 mhosm
T'I.Nsur-d Body 'I'S-L pnrumu-ta-rs 22002 "C B2 4 B % .1 a-a mhaim = ?
Body TSL temperature during test 225 0.2y "C
SAR result with Body TSL
SAA averagod over 1 om’ (1 g) of Body TSL Condithon ]
SAH measured 250 n'\';l' npul m; 137 mé /g
SAR normalizer mofmalizad T 1W 54 B (g

SAR ler nominal Body TSL paramelors

mormalizad e W

SAR averaged over 10 cm’ (10 g} of Body TSL
SAR measurad

SAR nommalized

1 S4B MW g £ 170 % (ka2)
condition
250 m'W Input power B.50 mW /g
neirnalized 1o 1W 260 mW g

SAR for narminad Bady TSL parametars

nomalized fe 1W

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

Cerificate Mo D2450VE-TAT 410

Page 4ol 8
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Antenna Parameters with Head TSL

Impedanca, ransformed 1o feed paint 53.06-02 0

Relurn Loss - 30848
Antenna Parameters with Body TSL

Impedance, rarsiomed o beadd paint 483 €1+ 2.0 0

Return Loss -332dB
General Antenna Parameters and Design

Elecirical Delay (one diractian | 1.151 ne

Alrer lang tenm wse with T00W radialed power, only a shght warming o the dipole rear the faadpoint can be measured.

e The digole is made of standard samiigid coaasd cabks. The contar conucionr of e feemng ling is dirmelly connacted 1o the

secand arm of the dipole. The antanna is therefore ahort-gircuted lor DO signaks,

Mo axcassive force must be applied to the dipole arms, becauss they might bend or the scleered conneclions near tha

rs&dpuml miay b carmaged

Additional EUT Data

SPEAG

Manufacteed by
Manufacturad on

May DB, 2006

Centilizale Mio: D245002-THT Augld Paps 5§ 2f 4
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DASYS Validation Report for Head TSL
Draie Tirmwe: 25,08 2000 1]:19:54

Test Laborutory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V 2; Serial: 2450V 2 - SN:787
Communieation }if.'u‘.-.‘”'- CW: T::I'I"\"'!I.‘I'I':"':\\. 2450 MHz: HIII:I. f'}l.'li" 1:1
h‘h‘.i_lllllll Il‘\l |']_" Hli
Mt parmmeters wsed: U= 2450 MHz: 6= | 77 mbofim: o= 30020 p= WD kedm'
Phantom section: Flat Section
Measurement Standard: RASYS (IEEEARC/ANSL CH3.19-2(60T
DASY S Configuration;

s Pmber BRSOV < NS ConslF4.53, 453 4.53); Calibraod: M d.2010

o Senspe-Surface: Smim (Mechanical Surface Detection )

o Fleamnics: DAES Sotdl, Calabrasedh 10,00 000E

= Phamom: Flar Fhamom 340 ifrons Type: QUGS AAL Serial: 1050

L] Masiremiem 55 DASY I VALY Bulkl (b Yorssen 32,2000 163)

Ll Postiprocessimas SW SEMUALF XV 162 Build 2, Yeraon 14,22 { 1685

Head/d=10mm, Pin=250 mW, dist=3.0mm { E5-ProbeyZoom Scan (7x7x7) {TxTx 7V Cube 0:
Measurement grid: ds=5mm, dy=3mm, dz=3mm

Referenee Walue = 102,60 Vimy Power Drift = 0044 dB

Peak SAR (extrpalated) = 27.4 Wiky

SAR )= 135 mWie SARIND g} = 6.3 mWig

Maximum value of SAR (measured) = [7.3 mW/g

Ehil = P SmWee

Carificale Mo DR4500vE-TET _duegiid Page Gcl 5
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Impedance Measurement Plot for Head TSL
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Cantihcate No: D2450V2-TET Augil Page Tof &
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Validation Report for Body
D Time: 26082000 14:32:02

Test Leborstiory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz: Type: D2450V2; Serial: D2450V2 - SN:T87
Commumiciition Sysem: CW Frequency: 2450 MHz, Duty Cyele: 1]
Medivm: MSL LITI BB
Medivm parameters used: T = 2450 MHe: 0 = 194 mhoding ¢, =523 p= Jlll'-IH.c;l."ulI
Phantom section: Flar Section
Measurement Standard: DASY S {EEEAECIARST C6319-2007)
DASYS Conliguration:

®  Probe: ERIDNVY - SNI205; ConvF S 31 431, 4 30§ Calibratied: 3004 2000

¢ Sepsor-Suace. dmm CMechamical Swrbace Detectiond

L Eleciromics: [RABRD Snidd ] Calibroged: |00 2000

- Froniome Flid Phamom 500 hack) I:. po CHIAUIPAI A A Seqial: T2

s Messwrement 5\ DASYS, V322 Build 0. Yersion 32204 163

#  Pogprocessing SWSEMOAD X, % 142 Buikl I, Yersion 14,22 | 1655}

Pin=250 mW /d=10mm, dist=3.0mm ( ES-Probe)/Zoom Scan (7x7x7) /Cuabe 0:
Measurement grid: dx=5mm, dy=3mm, dz=5mm

Reference Yalue = 983 Vi Power Drift = 0017 | OB

Peak SAR (extrapolated) = 27,7 Wikg

SARO gi= 137 mWig SARD g) = 6.5 mWig

Masimuom value of AR imeasuredi = 17,71 "p'!.'.l;

s

2 L

OdB = 17.7TmW/g

Cadficale Moo D2450W2-TAT Auwgii I‘ngs Bofa

Report Reference: MCN_ELITE_1101_FCC SAR Page 9 of 33
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Impedance Measurement Plot for Body TSL

x5 Aug Zadi|a  1i:21:59
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Appendix B: Probe Certification

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich,

Accredited by the Swiss Accreditation Service (SAS)

Switzerland

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

" of calibrati

| Ag for the

Client

Flextronics (Auden)

Service sulsse d'dtalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 108

Certificate No: ES3-3109_Nov10

CALIBRATION CERTIFICATE

Object

Calibration procedure(s)

Calibration date

This calib

ES3DV3 - SN:3109

QA CAL-01.v6, QA CAL-23.v3 and QA CAL-25.v2
Calibration procedure for dosimetric E-field probes

November 23, 2010 (Additional Conversion Factors)

the bility to national

Cahbration Equipment used (M&TE crtical for calibration)

ds. which realize the physical units of measurements (Sl)
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate

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

Scheduled Calibration
Apr-11
Apr-11
Apr-11
Mar-11
Mar-11
Mar-11
Dec-10
Apr-11

Scheduled Check

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

Power meter E44198 GB41293874 1-Apr-10 (No. 217-01136)

Power sensor E44124 MY41495277 1-Apr-10 (No. 217-01136)

Power sensor E4412A MY41498087 1-Apr-10 (No. 217-01136)
Reference 3 dB Attenuator SN: 55054 (3c) 30-Mar-10 (No. 217-01159)
Referance 20 dB Attenuator SN: 55086 (20b) 30-Mar-10 (Ne, 217-01181)
Reference 30 dB Attenuator SN: 55120 (30b) 30-Mar-10 (No. 217-01160)
Reference Probe ES3DV2 SN: 3013 30-Dec-08 (No. ES3-3013_Dec08)
DAES SN: B60 20-Apr-10 (No. DAE4-660_Apr10)
| Secondary Standards e CheckDate (in houss)

RF generator HP 8648C US3642U01700 4-Aug-99 (in house check Oct-08)
Network Analyzer HP 8753E US37390585 18-0¢ct-01 (in house check Oct-10)
Name Function

Calibrated by Jeton Kastrati Laboratory Technician
Approved by Katja Pokovic Technical Manager
This calib i shall not be except in iull_wunnut !-nlren apﬂauil of the laboratory.

In house check: Oct-11
In house check: Oct-11

i
Sgnature B

Issued: November 23, 2010

Certificate No: ES3-3109_Nov10

Page 10f 8
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Calibration Laboratory of ‘\\‘“.w""/,, S Schweizerischer Kalibrierdienst

Schmid & Partner i‘ﬁ Service suisse d'étalonnage
Engineering AG == C  servizio svizzsio ditaratura

Zeughausstrasse 43, 8004 Zurich, Switzerland s, ’wﬁ:\--"&.‘ S Swiss Calibration Service

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

Glossary:

TSL tissue simulating liquid

NORMXx,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

CF crest factor (1/duty_cycle) of the RF signal

A B, C modulation dependent linearization parameters

Polarization ¢ ¢ rotation around probe axis

Polarization 3 4 rotation around an axis that is in the plane normal to probe axis (at measurement center),

i.e., 3 = 0is normal to probe axis

Calibration is Performed According to the Following Standards:

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

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

Methods Applied and Interpretation of Parameters:

o NORMx,y,z: Assessed for E-field polarization 9 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 wavequide).
NORMX,y,z are only intermediate values, i.e., the uncertainties of NORMx,y.z does not effect the E*-field
uncertainty inside TSL (see below ConvF).

e NORM(fx,y.z = NORMx,y,z * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConvF.

e DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

o Axy.z Bxyz Cxyz VRxyz A B, Care numerical linearization parameters assessed based on the data of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VR is the
maximum calibration range expressed in RMS voltage across the diode.

» ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMx,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to + 100
MHz.

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

* Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance required.

Certificate No: ES3-3109_Nov10 Page 2 of 8
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ES3DV3 SN:3109 November 23, 2010

Probe ES3DV3

SN:3109

Additional Conversion Factors

Manufactured: September 20, 2005
Last calibrated: August 25, 2010
Recalibrated: November 23, 2010

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)

Certificate No: ES3-3109_Nov10 Page 3 of 8




ritt 7 layers

ES3DV3 SN:3109 November 23, 2010

DASY/EASY - Parameters of Probe: ES3DV3 SN:3109

Basic Calibration Parameters

Sensor X [ Sensor Y | Sensor Z |Unc (k=2)
Norm (uV/(V/m)?%)* 1.22 1.33 130 |+10.1%
DCP (mV)® 96.9 95.2 925

Modulation Calibration Parameters

uip Communication System Name PAR A B Cc VR Unct
dB dBuV mV (k=2)
10000 Ccw 0.00 X 0.00 0.00 1.00] 300.0 +1.5%
Y 0.00 0.00 1.00| 300.0
z 0.00 0.00 1.00| 300.0

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

* The uncertainties of NormX,Y,Z do not affect the E -field uncertainty inside TSL (see Pages 5 and 6)
® Numerical linearization parameter. uncertainty not required.
E Uncertainty is determined using the maximum dewiation from linear response applying recatangular distribution and is expressed for the square of the field value.

Certificate No: ES3-3109_Mov10 Page 4 of 8
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ES3DV3 SN:3109 November 23, 2010

DASY/EASY - Parameters of Probe: ES3DV3 SN:3109

Calibration Parameter Determined in Head Tissue Simulating Media

f [MHz] Validity [MHz]° Permittivity Conductivity ConvF X ConvFY  ConvF Z Alpha Depth Unc (k=2)

1950 +50/+100 40.0 £5% 1.40 £ 5% 474 4.74 474 0.54 141 £11.0%

© The validity of + 100 MHz anly applies for DASY v4 4 and higher (see Page 2). The uncertainty is the RSS of the ConvF uncertainty at calibration frequency

and the uncertainty for the indicaled frequency band

Certificate No: ES3-3109_Nov10 Page 5 of 8
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ES3DV3 SN:3109 November 23, 2010

DASY/EASY - Parameters of Probe: ES3DV3 SN:3109

Calibration Parameter Determined in Body Tissue Simulating Media

f [MHz] Validity [MHZ‘]C Permittivity Conductivity ConvF X ConvFY ConvFZ Alpha Depth Unc (k=2)

1950 +50/+100 53.3+5% 152 £5% 4.69 469 4.69 0.33 218 £11.0%

“ The validity of + 100 MHz only applies for DASY v4 4 and higher (see Page 2). The uncertainty is the RSS of the ConvF uncertainty at calibration frequency

and the uncertainty for the indicated frequency band

Certificate No: ES3-3109_Nov10 Page 6 of 8
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ES3DV3 SN:3109

November 23, 2010

Conversion Factor Assessment

f=1950 MHz, WGLS R22 (head)
300

250

SAR[mW/cm®] | W
o B o 8
(=] (=] (=] o

o
(=]

0 10 20 30
z[mm]

—@— Analytical —0— Measurements

40

f = 1950 MHz, WGLS R22 (body)
30.0

SAR[mW/cm®] | W

- — ] (%]
o o w o o
o o (=] (=] [=]

o
o

0 10 20 30
z[mm]

—0— Analytical —0— Measurements

Deviation from Isotropy in HSL
Error (¢, 9), f = 900 MHz

110
I|03

o6

04

0.2

¥ 0.0 —
02 %
j-04 .-
06 -
0.8 2
1.0 &

B-100-080 HW-080-060 M-060-040 H-040-020 MH-020-000

00.00-0.20

B020-040 D040-060 @060-0.80

W080-1.00

Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)

Certificate No: ES3-3109_Nov10

Page 7 of 8

40




ritt 7 layers

ES3DV3 SN:3109 November 23, 2010

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (%) Not applicable
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 10 mm
Tip Diameter 4.0 mm
Probe Tip to Sensor X Calibration Point 2mm
Probe Tip to Sensor Y Calibration Point 2 mm
Probe Tip to Sensor Z Calibration Point 2 mm
Recommended Measurement Distance from Surface 3mm

Certificate No: ES3-3109_Nov10 Page 8 of 8
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Callbratlon Laboratory of {o:‘\\:\‘.__/./\_;"'?,} S Schweizerischer Kalibrierdienst
Schmid & Partner m c Service suisse d'étalonnage
Engineering AG T3 Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland 77,(;’ ) ‘“‘\3‘ S Swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

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

Multilateral Ag t for the gnition of calibration certificates

ciient  Flextronics (Auden) Certificate No: ES3-3109_Aug10

Object ES3DV3 - SN:3109

Calibration procedure(s) QA CAL-01.v6, QA CAL-23.v3 and QA CAL-25.v2

Calibration procedure for dosimetric E-field probes

Calibration date August 25, 2010

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

All 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 D # _Cal Date (Certificate No.) Scheduled Calibration
Power meter E44198 GB41293874 1-Apr-10 (No. 217-01136) Apr-11
Power sensor E4412A MY41495277 1-Apr-10 (No. 217-01136) Apr-11
Power sensor E44124 MY41498087 1-Apr-10 (No. 217-01136) Apr-11
Reference 3 dB Attenuator SN: 55054 (3c) 30-Mar-10 (No. 217-01159) Mar-11
| Reference 20 dB Attenuator SN: S50886 (20b) 30-Mar-10 (No. 217-01161) Mar-11
Reference 30 dB Attenuator SN: 55129 (30b) 30-Mar-10 (No. 217-01160) Mar-11
| Reference Probe ES3DV2 SN: 3013 30-Dec-09 (No. ES3-3013_Dec09) Dec-10
| DAE4 SN: 660 20-Apr-10 (No. DAE4-660_Apr10) Apr-11
|
| Secondary Standards 1D # Check Date (in house) Scheduled Check
RF generator HP 8648C US3642U01700 4-Aug-99 (in house check Oct-09) In house check: Oct-11
Network Analyzer HP 8753E US37390585 18-Oct-01 (in house check Oct-09) In house check: Oct10
Name Function Signature

Calibrated by Jeton Kastrati Laboratory Technician f &(_,
Approved by: Katja Pokovic Technical Manager W /g

Issued: August 25, 2010

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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ES3DV3 SN:3109

Probe ES3DV3

SN:3109

Manufactured: September 20, 2005
Last calibrated: February 16, 2009
Recalibrated: August 25, 2010

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

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

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Ag for the gnition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMx,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

CF crest factor (1/duty_cycle) of the RF signal

A B, C modulation dependent linearization parameters

Polarization ¢ ¢ rotation around probe axis

Polarization 9 9 rotation around an axis that is in the plane normal to probe axis (at measurement center),

i.e., 9 = 0 is normal to probe axis

Calibration is Performed According to the Following Standards:

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

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

Methods Applied and Interpretation of Parameters:
« NORMSx,y,z: Assessed for E-field polarization 3 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMyx,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not effect the EZ-field
uncertainty inside TSL (see below ConvF).

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

e DCP¥x,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

e Ax,yz Bxyz Cxyz VRxyz: A B, Care numerical linearization parameters assessed based on the data of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VR is the
maximum calibration range expressed in RMS voltage across the diode.

* ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMx,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to + 100
MHz.

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

« Sensor Offset. The sensor offset corresponds to the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance required.

Certificate No: ES3-3109_Aug10 Page 2 of 11
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ES3DV3 SN:3109 August 25, 2010

DASY/EASY - Parameters of Probe: ES3DV3 SN:3109

Basic Calibration Parameters

Sensor X | Sensor Y | Sensor Z [Unc (k=2)
Norm (uV/(V/im)%)* 1.22 1.33 130 |£10.1%
DCP (mV)® 96.9 95.2 92.5

Modulation Calibration Parameters

uiD Communication System Name PAR A B c VR Unc®
dB dBuV mV (k=2)
10000 cw 0.00 X 0.00 0.00 1.00] 300.0 +1.5%
Y 0.00 0.00 1.00] 300.0
2 0.00 0.00 1.00] 300.0

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

* The uncertainties of NormX,Y,Z do not affect the E-field uncertainty inside TSL (see Pages 5 and 6)
* Numerical linearization parameter uncertainty not required

- Uncertainty is determined using the maximum dewiation from linear response applying recatangular distribution and is expressed for the square of the field value

Certificate No: ES3-3109_Aug10 Page 4 of 11
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ES3DV3 SN:3109 August 25, 2010

DASY/EASY - Parameters of Probe: ES3DV3 SN:3109

Calibration Parameter Determined in Head Tissue Simulating Media

f [MHz] Validity [MHz]®  Permittivity Conductivity ConvF X ConvFY ConvFZ Alpha Depth Unc (k=2)
900 +50/+100 415+ 5% 0.97 £5% 572 572 5.72 0.98 1.05 £11.0%
1810 £ 50/ 100 40.0 £ 5% 1.40 £ 5% 4.88 4.88 4.88 0.52 1.42 £11.0%
2450 +50/+ 100 39.2+5% 1.80 £ 5% 424 4.24 4.24 0.43 1.76 £ 11.0%

The validity of £ 100 MHz only applies for DASY v4 4 and higher (see Page 2). The uncertainty is the RSS of the ConvF uncertainty at calibration frequency

and the uncertainty for the indicated frequency band

Certificate No: ES3-3109_Aug10 Page 5 of 11
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ES3DV3 SN:3109

DASY/EASY - Parameters of Probe: ES3DV3 SN:3109

layers

Calibration Parameter Determined in Body Tissue Simulating Media

August 25, 2010

f [MHz] Validity [MHz]" Permittivity Conductivity ConvF X ConvFY ConvFZ Alpha Depth Unc (k=2)
900 +50/+ 100 55.0 + 5% 1.05+5% 570 5.70 5.70 0.84 111 £11.0%
1810 +50/+ 100 533 +5% 1.52 £ 5% 470 4.70 4.70 0.35 212 £11.0%
2450 +50/+100 52.7 +5% 1.95+ 5% 426 4.26 4.26 0.55 147 £11.0%

~ The validity of + 100 MHz only applies for DASY v4 4 and higher (see Page 2). The uncertainty is the RSS of the ConvF uncertainty at calibration frequency

and the uncertainty for the indicated frequency band

Certificate No: ES3-3109_Aug10
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ES3DV3 SN:3109

09

0.8

Frequency response (normalized)
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

—0 O—O—O 0
0 500 1000 1500 2000 2500 3000
f [MHz]
—o—TEM —0—R22

Uncertainty of Frequency Response of E-field: + 6.3% (k=2)
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ES3DV3 SN:3109 August 25, 2010

Receiving Pattern (¢), 3 = 0°

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

—— X —o—Y —@—7 —O0—Tot —0—X —a—Y ——7 —O—Tot

—O0—30 MHz
—— 100 MHz
—4— 600 MHz
—i— 1800 MHz
—i— 2500 MHz

0 60 120 180 240 300

Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)

Certificate No: ES3-3109_Aug10 Page 8 of 11




ritt

'layers

ES3DV3 SN:3109

Dynamic Range f(SAR..q)
(Waveguide R22, f = 1800 MHz)

1.E+06

1.E+05

1.E+04

1.E+03

Input Signal [uV]

1.E+02

1.E+01

1.E+00
0.0001 0.001 0.01 0.1 1 10 100
SAR [mWicm?]

—@— not compensated —&— compensated

Q
(]

® 9 %0 00000

Error [dB]
o
%]

0.001 0.01

01 1
SAR [mW/cm’]

Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment

f =900 MHz, WGLS R9 (head) f=1810 MHz, WGLS R22 (head)
4.0 300
o8 250
30
255 5200
~
E 20 E150
215 2
5' ) E100
10 o
< <
a 05 w 50
0.0 t * ! 0.0
0 10 20 30 40 50 60 0 10 20 30 40
z[mm)] z[mm]
—O— Analytical —O— Measurements —0— Analytical —&— Measurements

Deviation from Isotropy in HSL
Error (¢, 9), f =900 MHz

-
o
A
ObL0 00 o,
AmCMn

oa5
Error [dB]

W-1.00-080 W-080-060 M-060-040 W-040-020 [@-0.20-0.00
0000020 @O020-040 DO040060 @E060-080 W060-1.00

Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) Not applicable
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 10 mm
Tip Diameter 4.0 mm
Probe Tip to Sensor X Calibration Point 2mm
Probe Tip to Sensor Y Calibration Point 2 mm
Probe Tip to Sensor Z Calibration Point 2 mm
Recommended Measurement Distance from Surface 3mm

Certificate No: ES3-3109_Aug10 Page 11 of 11
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Zeughausstrasse 43, B004 Zurich, Switzerland
Phone +41 1 245 9700, Fax +41 1 245 9779
info@speag.com, httpJ/Awvww. spaag.com

Certificate of conformity / First Article Inspection

ltem ' SAM Twin Phantom V4.0
Type No QD 000 P40 CA
Series No TP-1150 and higher B
Manufacturer / Origin Untersee Composites
Hauptstr. 69
CH-8559 Fruthwilen

|

Switzerland

Tests

The series production process used allows the limitation to test of first articles.

Complete tests were made on the pre-series Type No. QD 000 P40 AA, Serial No. TP-1001 and on the
series first article Type No. QD 000 P40 BA, Serial No. TP-1006. Certain parameters have been retested
using further series units (called samples).

Test Requirement Details Units tested
Shape | Compliance with the geometry IT'IS CAD File (%) First article,
| according to the CAD model. Samples
Material thickness | Compliant with the requirements 2mm +/- 0.2mm in First article,
according to the standards specific areas; Samples
| 6mm +/- 0.2mm at ERP
Material | Dielectric parameters for required 200 MHz - 3 GHz Material
parameters | frequencies Relative permittivity < 5 sample
| Loss tangent < 0.05. TP 104-5
Material resistivity | The material has been tested to be DEGMBE based Pre-series,
| compatible with the liquids defined in simulating liquids First article,
the standards if handled and cleaned Samples
according to the instructions R

Standards

[1] CENELEC EN 50361

[2] IEEE Std 1528-200x Draft CD 1.1 (Dec 02)

[3] IEC 62209/CD (Nov 02)

(*) The IT'IS CAD file is derived from [2] and is also within the tolerance requirements of the shapes of
[1] and [3].

Conformity

Based on the sample tests above, we certify that this item is in compliance with the uncertainty
requirements of SAR measurements specified in standard [1] and draft standards [2] and [3].

Date 5.5.2003

Signature / Stam
" e v a

Schmid & Partner gnginearing

Zdughadestra 3, BR04 Zugth, Switzerland
hong41 1 szﬁ;}w 11 a77g
inforfd spn3 com, Mo:renerve spaag.com

Doc No BB1 — QD 000 P40 CA —C Page 1 (1)
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Teughsusstraass 47, BO04 Turch, Suimetand
Phone +41 | 345 9700, Fax <41 1 2468776
indoi@npeag com, s spesg.oom

Cortificate of Conformity [ First Article Inspection

Hem Owal Flat Phanlom EL| 4.0
[ Type No Qb OVA D01 B
Saras No 1003 and higher
Manifactures SPEAG
Zeughaussirasse 43
CH-8004 Zdrich
Switzerdand
Tesats

Complete tesls were made on the prololype units QD OVA 001 AA 1001, QD OVA 007 AB 1002,
pre-saries units 0D OVA 001 BA 1003-1005 as well a5 on ihe saries units 0D OWA D01 BB, 1006 1.

“Tast | Requiremant Details Units testod
DGimensions Complant with the standand [EC Dimensicns of bottom Prototypes,
B220% - 2 [1] requiremenls for 300 MHz = 8 GHz: Samples
= 800 mm
{max. dimension]
widiih= 400 mm {min
dimension)
depth= 180 mm
Shape: allipse %
Material thickness | Compliani with the standard IEC Bothom plate: Prolotypes,
B2208 — 2 |1] requiremenis 2,0mm +£ 0.2mm All ilems
Mazerial Chalaciric paramatars for required 300 Mz - 8 GHz Matenal
paramalars frequancies Rel. permitiivity = 4 +/-1, | sampla
Loss langent < 0.05
\ialena! resistivity | The maberial has been leated 1o ba DEGMBE based Egquivalent
compatible with the Bquids defined in | simulafing liquids phanioms,
the standards if handled and cleaned Matesial
according 1o the instuctions, sampha
Obsense Technical Nols for material
pormpatitility, 18 .
Sagging Compliani with the requiremenis < 1% typical < 0.8% i Prolatypes,
according 1o the slandard. fillad wilh 155mm of Sample
Sagging of ihe fal seclion when filled | HSLBDO and without tirsling
with bissue simulating lguid DUT below

Standards

[1] IEC 62208 — 2. Draft Version 0.9, *Evaluation of Human Exposure 1o Radio Frequency Fialds from
Handheld and Body-Mountes Wireless Communication Devices in the Frequency Range of 30 MHz
fo § GHz: Human models, Instrumentation and Procadures
Part 2: Procedure 1o determing the Spectic Absorplion Rate (SAR) for ... including accessones and
multiple fransmitters”, Decembar 2004

Canfarmity

Based on the sample lests above, we certify that this item is in compliance with the standand [1].

Date 07.07.2008 | W AL —
khm;u—w‘E ring A

Rume | Taw z

S e
Irte S e g oo Wit Paeweey spaag Sam

Do Mo 889 - QD OVACOCYA-C Pags 1y

Report Reference: MCN_ELITE_ 1101 FCC SAR Page 32 of 33
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i)

Tougraiaarsan 43, B4 Turch, Swammdang
Prsanin <47 1 245 F700, Fax #4711 1468779
FiloBapang.com, hEpohayws. Speng ooem

Cuertificate of conformity / First Article Inspection

[Mom | SAM Twin Phantom V4.0
[ Type No | QD 000 P40 CA
| Sarios No | TP-1160 and higher
Marutaciuner ( Origin Unterses Gomposites
Hauplstr, 85
CH-B559 Frutivwdan
L Swilzurland -

Tests

Thiz seres production process used allows the [imitation to test of first articles

Complata tests waere made on he pre-senes Type Mo, OD 000 P40 AA, Serial Mo, TP-1001 and on the
series first aricke Type Mo, QD 000 P20 BA, Serial No. TP-1006. Cerlaln paramelers hava baan relested
uaing further serles units (called samples).

[ Test | Requirement Details | Units tested
| SBhape Campllance with the geomatry IT'IS CAD File {*) First arficle, |
| accarding to the CAD moded, | Samples
Material thickness | Compllant with the requiremants 2rrim -+ D.2mam in First articke,
secording o the stendards spacific amas, Samples
| Bimm -+i- 0.2mm at ERF
Matarial Diglectric paramaters for requirad 200 MHz - & GHz Mailerisl
pararnetisrs Trequesneies Ralative pormillivity <5 | sample
| | Loss tangent < 005 TP 104-5
Malarial resiativity | The material has bean lested o be DEGMBE based | Pra-earas,
compatible with tha Squids defined in | simulating biguids Firat article,
the slandards i handled and deanad Samples
according ko the instruclions

Standards

[1] CEMELEC EM 50361
[2] IEEE Std 1528-200x Drafi CO 1 1 {Dec 02)
[3] IEC G2209CD (Nov 02)

[*] The ITES CAD file = derived from [2] and is also within the tolerance reguirements of the shapes of

[1] and [3]

Conformity

Based on he sample lests above, wa cartify that this ilam is in comgpliance with the uncertanty
requiraments of 8AR measuraments specified in standard [1] and drall standards [2] and [3].

Date

5l

5.5.2003

Schreid & Purtraf Enginaaring A0

04 Jughth, Seiemrland
W 10a

!l‘l:nll NITER
IAfa in SmiH e s pea g eom

Do Mo BE1 — 00 D00 P40 CA-C

Report Reference: MCN_ELITE_ 1101 FCC SAR
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