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EX3DV4 SN:36TT MNovember 24, 2010

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Wavequide: R22)
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Uncertainty of Frequency Response of E-fleld: £ 6.3% (k=2)
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EX3DV4 SN:367T7

Receiving Pattern (¢), 9 = 0°

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

Mavember 24, 2010
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Uncertainty of Axial lsotropy Assessment: + 0.5% (k=2)
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Dynamic Range f(SAR;..4)

(TEM cell, f = 900 MHz)
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Uneertainty of Linearity Assessment: £ 0.6% (k=2)
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Movember 24, 2010

Conversion Factor Assessment

f= B35 MHz, WGLS RS (head)
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Uncertainty of Spherical lsotropy Assessment: + 2.6% [k=2)
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EX3DV4 SN:367T

Other Probe Parameters

November 24, 2010

Sansar Arrangement Triangular
Connactor Angle (°) Mot applicable
Mechanical Surface Delection Mode anabled
Optical Surface Detection Mode disabled
Probe Cverall Length 337 mm
Probe Body Diametar 10 rmm
Tio Length 9 mm
Tip Diameder 2.5 mm
|Prebe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor ¥ Calibration Point 1 mm
Probe Tip ta Sensor £ Calibratson Point 1 mm
Recommended Measurement Distance from Surface 2 mm

Certificate Mo: EX3-3677_Mawil Page 11.af 17
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ANNEXE: 5V2 Dipole Calibration Certificate

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzeriand

5 Schweaizerischer Kalibrierdienst
Sarvice suisse d'Malonnage
Sarvizic swizzero di taratura

S  swiss Calibration Sorvice

Acdrodites by the Swéss Accreditation Senece {5AS) Accredifation Mo.: 5CS 108

Tha Swiss Accreditation Service |5 ane of the signatories to the EA
Multilsteral Agreemaent far the recognilion of calibration cerificalas

Cliert Auden

CALIBRATION CERTIFICATE |

Cerificate No: DBISVZ-4d092_Jan10

Gitject DA35V2 - SN: 4092

QA CAL-05.v7
Calibration procedure for dipole validation kits

Calioralion procedire|s)
Calbration date;

January 14, 2010

This calarabon cerfficale docum anls Me recestiity 12 nalional standands, which realize tha physical unlls of measwements (51,
The measuraments and the upcerdainhas wilh ceafidence prababiity st gven on the lollowdrg pages and are pan of the cestificata,

Cafibralion Eguipmenl used {METE ciifical far calibralion)

Al calibrations have been conducted in e cosed labarstory facikty: srvianment iemperadure {22 & 370 and humidity < 70%.

Peimery Siandards ihe Cal Date (Sarficale Mo, ) Scheduled Cabbration

Paower matar EPRM-d224 GRATAR)TOL 0E-Oel-09 (Me. 217-01086| Oct-180

Foier sensor H2 34818 LSITHIETAY OF-Cet-08 (ke 29 7-01088) Ot

Referanca 20 08 Alsnusion S 5086 (209} 31-Mlar-0 (Mo, 21701008 Mar-10

Type-H mismalch combingtian Sk S04T.2 0 D327 F-Mar-08 (No. 21701028} Mar10
1 Rederenice Probe E530%3 Shl: 3305 26-Jurn-0B Mo, ESF3E06_Junia) Jun-10

(a1 Shl; A0t O7-Mar-03 (Mo, DAS4-E0Y_MandD) Mar-10

Secondary Standzands IoF Checs Date jin hasa) Scheduled Checs
| Poawer sensor 4P 44814 Y4102 T 18O l-02 (i Nbuse chack Det-08) In Pousa check: Qo1
| RF generalor RES SMT-06 100005 A ig-8% (in howse check Oct-08) i Powse chiech: Ool-14
| Mebsare Amalyzer HP 8753E US3T390585 54206 1B-Ogb-(1 (in house chack Oct-0d) Im house cheds: Og-10

Mame Funclion Signature
Calibraled by Jahon Eestrati anhorakary Technician i
Approved By Halja Pakowe Tachnical ianager

This calibraton certificate shall not be reproduced sxcepl B Ul withoul witlen approval af me leboralon.

s Jenuary 18 2010

Cerificate Mo: DBISV2-42082 _Jan10
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughzussirasse 43, 004 Zurich, Switzerland

5 Schweizeriacher Kalibrierdienst
Service suisse d'Malonnage
Spreizio svizzoro o Bratura

5 Swiss Calibration Service

Accredaed by he Bwiss accrediation Sarvice (S45) Accraditation No.: SCS 108
The Swiss Accreditation Service s one of the signatories 1o the EA
Mubtilateral Agrepmend for the recogmition of calibration cenificales

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL [ NORM x.y.2
LA not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b} |EC 62208-1, "Procedure to measure the Specific Absarption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 2 GHz)",
February 2005

¢l Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Ewvaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequeancy
Electromagnetic Fialds; Additional Information for Evaluating Compliance of Mabile and
Portable Davices with FCOC Limils 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:
s Messuremeant Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the cerificate are valid at the frequency indicated,

s Antenna Paramelers 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
paraliel to the body axis.

+ Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positionad under the liquid filled phantom, The impedance stated is transformead from thea
measurement at the SMA connector to the feed point. The Retum Loss ensures low
reflectad power. Mo uncertainty required.

s Electrical Delay; One-way delay betwean the SMA connector and the antenna feed point.
No uncertainty reguired,

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

Cartilicate No: D335YV2-44002_Jan1d Page 2 of 8
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Measurement Conditions

DASY system configuration, as far as nof given on page 1.

DASY Wersion DASYE R Vh.2
Extrapolation - o Advanced Extrap-::‘.aliu.n = ==
Phantom - Modular Flal Phentom Va8 i
| Dlstance Dipale Centar -TSL 15 mm ———Ir with Sc-al:ﬂr. T
i; Zoom Scan Resolution d;: dy, dz =& mm ]_
| Frequency _ B35 MHz £ 1 MHz |
Head TSL parameters
The following paramelers and calculations wera apoliad.
Temperatura Permittivity Conductivity l
Nominal Head TSL paramatars 223°C _ 41.5 0.90 mhoim |
Measured Head TSL parameters (22.0 £0.2}°C 414 £6% 0.8 mhaim 2 & % 1
Head TSL temperature during test 1 (21.5+0.2°C = _._I
SAR result with Head TSL
SAR averaged over 1 em® (1 g} of Head TSL Caondition
SAR measured 250 m nput power 230miig
S8R nomakized normalized fo 1W S56 mW g
_g.ﬁ.F: for raminal Head TSL parametlers nermalizad fo 1W Q.63 mW g = 17.0 % (k=2)

condition [

| SAR averaged over 10 cm’ {10 g) of Head TSL | |
l SAR measurad 250 mW input power 1,56 mW (g |
ZAR normalized narmalized o 1W G24mi i g

SAR Tor nominal Head TSL parameters

narrmalized o 1W

B.27 mW ig £ 16.5 % (k=2)

Cenificate Mo: DEASW2-40092_Jan10
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Body TSL parameters
The fallowing parameters and calculations were applied.

| Temperature Permittivity [ Conductivity
Wominal Body TSL parameters | 22.0°C 562 0.97 mhgdm
Measured Body TSL paramstars | (zzos02)°C 5466 % 0.28 mhoim £ & "H:_
Body TSL temperature during test | (220408 °C | - {
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Cangtion
SAR messured 250 MW Inpul power 249mW g
AR nomalized norrmalized o 1W 10.0 mWr /g
SAR for nomingl Body TSL parametars nermalized to 19 9.86 m\W [ g £ 17.0 % [k=2)
SAR averaged over 10 cm’ {10 g) of Body TSL condillan
SAR measurad 250 mW Input power 1.63 mW /g
SR normalizad neemalized to 148 6.52 mW /g
5aR for nomingl Body TSL parameaters ! normalized to TW 64T MW ! g 2 16.5 % (k=) |

Corificabe Mo DBISVE-4d092_Janti Page4of 8
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Appendix

Antenna Parameters with Head TSL
Impedance, tranaformed fo feed point B120-F8i0
Ratum Loss - 303 dBE

Antenna Parameters with Body TSL

e —

Impedancs, transformed o feed point A7 & -4.50
Relun Loss -2548dB

General Antenna Parameters and Design

| Electrical Delay {one direction} 1,382 ns |

After long tarm use with 100W radiated power, only a slight warming of the dipale rear the feedpaint can be measured.

The dipcle is made of standard semirigid coaxial cable. The center conductor of the feading line is diredlly conmecied Lo the
second arm of the dipole. The antenna is therefora short-circuited for DC-signals

Mo excessive force must be applied 10 the dipole arms, becausa they might bend ar the saldered connections near he
feedpoint may ba damaged

Additional EUT Data

Manufaciured by SPEAG
Manufaclured on Seplember 15, 2000

Cartificate Mo: DBISVZ-4d052 _Jlanil Page 5l 9
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DASYS Validation Report for Head TSL

Diated Timaer 1LOT, 2000 1206000
Test Laboratory: SPEAG. Zurich. Switzerland
DUT: Dipole 35 MHz; Type: DE3SV2: Serial: DR3SVI - SN:4di92

Communication System: CW: Frequency: 835 MHz: Duty Cyele: 1]
Mdedipm: HSL900) ]
Medium parameters used: = 833 MHz o = 0.89 mho/m; & = 41.2; p= 1000 kpfmy
Phantom section: Flat Section
Measurement Stancard; DASYS (IEEEAEC/ANE] Co3,19-2007)
DASYS Configuration:

& Probe: ESIDYVE - SYIEDS: CopvFi6,04, .04, 6,04 Calibrated: 26.06,.2009

»  Bemmoc-Surfece: 3man {dechanical Surface Detection )

®  Ebectronics; DAES Sna0 b Calibraged: 705 2004

& Phantom: Fiat Phantom 4.90; Type: QDODDPISAA; Serial: 1001

®  Mlegsurement W DASYS Y2 Build (5T SEMCAD X Version 1.0 Bulild 37

Pin=250 mW /d=15mm, dist=3.0mm (ES-Probe}yZoom Secan (7x7x7)/Cube 0: Measurement
orid: dv=3mn. dy=>3nun. dz=5mm

Reference Value = 37,5 ¥Vim; Power Drifi =-0.00176 dB

Peak SAR {extrapolated) = 3.58 Wik

SAR(I g) = 2,39 mW/g; SAR{10 g) = 1.56 m\Wig

Maximum value of SAR {measured) = 2.77 mWin

B
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.J |
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| |
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| % %
15 =

0 di =2.7TmWg

Certificate Moo DEISVZ-2d082_Jan1( Page Gof 8
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Impedance Measuremeant Plot for Head TSL
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DASYS Validation Report for Body

Diate Time: 14.01.2000 15:40:17

Test Laboratory: SPEAGL Zurich, Switzerland

DUT: Dipole 835 MHz: Type: DE35VI; Serial: DRIV - SN:4di(92

Communication System: CW: Frequeney: 833 MHz; Doty Cyele: 101

Medium: MSLY00 ;
Medium parameters used: = 835 MHz: o = 0.98 mho/m: g, =34.6:p= L0000 kg'm®
Phantom section: Flat Section

Weasurement Standard; DASY S (IEEE/NEC/ ANSTCH319-2007)

DASY S Configuration;

Probe: ES30OV3 « %3205 Convli5.97, 597, 597 Calibrated: 26.08.200%
Sensop-surface: 3mm (Mechanical Surface Detectiony

Electronics: DA ES Sntd 1 Calibrated: 07,03 2009

Fhantom: Flat Phantom 490 1 ype: QDOO0P4SA A, Serial: 1001

sdagsurement S DASYS, VI Build 137 SEMCAD X Yersion 14.0 Build 57

Pin250 mW /d=15mm, dist=3.0mm (ES-Probe)/Zoom Scan {7x7x7)/Cube 0 Measurement
arid: dx=5mm. dv=53mm, dz=53mm
Reference Value = 33.9 Viny; Power Drift = 0,013 4B

Peak SAR (extrapolated) = 3.67 Wiky

SAR(1

g) = 2,49 mW/g; SAR(10 g) = 1.63 mWig

haximum value of SAR imeasured) = 2.8% mWig

Carificats Mo: DEISVI-40092_tanil Page 8 of &
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Impedance Measurement Plot for Bady TSL
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ANNEX'F- 00V2 Dipole Calibration Certificate

Calibration Laboratory of h@ﬁ Soltwelserisoter Kelitwiendiarst
Sehmid & Pariner e sty d'étalonnage
Engineering AG Z : T
Zeughaussirasse 43, B004 Zurich, Switzerand H’:ﬂﬁf S swies calration Service
Accradited by the Swiss Acoreritation Sendce (SAS) Beereditation No.: SCS 108

The Swiss Accraditation Sarvice is one of the signatories o the EA
Multilatersl Agreement for the recognition of calibration cortificaies

Calicration procedire|s]

Calibeation dats; FJuneE; 2070

Thig calibration cerfilicate docurnents thi: fraceability to national standreds, whech realize the physlcal units of massuremants (S1).
The measuraments and the uncertainties wih conlfidanca probabifity are glven on tha foliowing pages and are part of ihe cerificate.

All calizrabars have besn conductad In tha closed Isboratory lselity: envirsmen tamparaburg (22 + 370 and humidity < 700,

Calibration Equipment used {MATE crifica! lor calibration)

Frimary Stendards 0 # Cal Date {Crrtificata No.j Schaculed Callbration
Powar maetar EPM-4428 GEETABITOY Q6-0c1-08 (Mo, 297-01088) Qit-10

Fowar sensor HF 34314 L3372e27as QE-Oat=09 (Mo, 317-01086) gt-10

Feferance 20 68 Attanuator S BOBS (20g) 30-Mar-10 (o, 217-01 158) Mas-11

Type-N mesmatch combination SN 50472 / 0a32T A0-har-10 (Mo, 217-01 162) Par 11

Refarance Probe ES30V3 SN 3205 A0-Apr-10 (Mo, E53-3205_aprid} Apr-11

DAE4 SN B 10-Jun-1 {No. DAES-B01_Junid) Jurr-11

Secondary Standands 10 # Chack Date {in housa) Soheculed Chack
Powar sensar HP 84314 MY 41002317 16-Ch-02 (in house chack Oot-08) in housa chircie: Oet-11
FF pararator RAS SMAT.06 10005 4-ALg-EA (in houge check Oet-09) I house check: Oat-11
Matwork Analyzer HP 87532 L537390585 54206 16-O¢1-01 (in houge check Oct-03) i housa chirci: Cet-10

Calibeated by:

lasued. June 17, 200

This cabibration cartificate shall not ba regroduced axcept in ful withoul writtan approsal of the abarabony.

Certifizate No: D1900V2-54018_Junid Page 1 of 9
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Calibration Laboratory of A e, Schwelzerischer Kalibrierdianst
Schmid & Parinear SN=— Service suisse d'étalonnage
Engineering AG Le——F Servizlo swizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland £ éﬁ“f Swiss Calibration Service
Acoredited by the Swiss Acoredtation Serdce (SAS) Accreditation Mo.: SCS 108

The Swiss Accreditation Service Is one of the signatories to the EA
Muttilataral Agreament for the recognithon of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM =,y.z
MA not applicable or not measured

Calibration is Performed According to the Following Standards:

a)

b

c}

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

IEC 622093-1, "'Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

Federal Communications Commission Office of Engineering & Technolegy (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Addilional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure lo Radiofrequency Emissions”,
Supplement 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 cedificate are valid at the frequency indicated.

Antenna Pararmeters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom gection, with the arms oriented
parallel to the body axis.

Feed Point Impedance and Return Lozs: These parametars 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.

Electrical Defay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

SAR measured: SAR measured al the stated antenna input power,

SAR normalized: SAR as measured, normalized to an input power of 1 W at the anteénna
connechor.

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

Cerificate Mo: DT800V2-54018_Jun10 Page 2 of 8
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Measurement Conditions
DASY system configuration, as farasnotgiven onpage 1.
DASY Version DASYS w22
Extrapolation Advenced Extrapolation
Phantam Madular Flat Phantom V5,0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, d2 =5 mm
Frequency 1800 MHz £ 1 MHz
Head TSL parameters
The fqllmvlng parameters and calculations were_gE_Elied,
Temperature Parmittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters {22002} °C WEE % 1.44 mhio'm + 6 %
Head TSL temperature during test 225 +02)°C — —
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condition
S5AR measured 250 mW input power 10.0 mW /g
SAR normalized normalized 1o 1W 400 mW /g

SAR for nominal Head TSL parameters

nomalized fo 1W

39.2 mW fg = 17.0 % (k=2)

SAR averaged over 10 om” {10 g} of Head TSL

e

cordition

SAR measured

250 W inpLt powes

522 mW /g
SAR nomalized normalized 1o 1W 209 mW /g
SAR for nominal Head TSL parameters noemalized 1o 1W 20.7 mW /g = 16.5 % (k=2)

Carificate No: D1S00V2-50018_Jun10

Paga3al®d
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Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 280°C 53.3 1.52 mho/m
Measured Body TSL parameters {220 =02} °C G34+£6% 1.54 mho/m =6 %
Body TSL temperature during test 217 £0.2)°C = e
SAR result with Body TSL
_aﬂ averaged aver 1 em” {1 g) of Body TSL Condition
SAR measured 250 mW Input power 10.3mW /g
SAR narmalized nofmalized o 1W AME2mW /g

EAR for morninal Body TSL pararmeters

normalized o 1TW

40.9 mW [ g & 17.0 % (ke2)

SAR averaged aver 10 cm® (10 g) of Body TSL condition
SAR measurad 250 mW Input power SE2mW /g
SAR nomalized normalized o 1W 221mWig

SAR for nominal Body TSL parameters

normalized o 1W

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

Cerificate Mo: D1O00V2-340718_Juni(

Page 4 of &
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Appandix
Antenna Parameters with Head TSL

Impedanca, transformed to lead poinl E2i{l+26j0
Return Loss - 29,7 dB
Antenna Parameters with Body TSL
Impadance, transformed to fead point 474 (3 +32j0
Retumn Loss -276dB
General Antenna Parameters and Design
| Electrical Delay (one direction) | 1.1494 ns

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

Theer dipale i made of standard sermirgld coaxial cable. The center conductor of the feeding lIne is direcily conmectod 1o the

secand arm of tha dipale, The antenna is therelore shorl-circuited for DC-signals

Mo excassive force musi be applied to the dipole arms, because they might band or the solderad connections near the

feadpaint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

June 04, 2002

Certificate No: D1900%2-5d018_Jun10
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DASYS Validation Report for Head TSL

Date/Time: 15.06.20010 10:40:45
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: DI%00V2; Serial: D1900V2 - SN:5d018

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

Medium: HSL UL BB )
Medium parameters used: = 1900 MHz; o = |44 mhofm; 2= 395! p = {0 kga'm"
Phantom section: Flat Section

Measurement Standard: DASY S (IEEE/IEC/ANST Co3.19-20007 )

DASYS Configuration:
« Probe: ES3DV3 - SN3205; ConvF{5.0%, 5.09, 5.09); Calibrated; 30.04.2010
+  Sensor-Sorface: 3mm (Mechanical Surface Detection)
«  Electromics: DAES Snbl]; Calhibrated: 100062010
+ Phantom: Flat Phantom 5.0 {front); Type: QDOO0OPS0A A; Senal: 1001
»  Measurement SW: DASYS2, V32,2 Build 0, Version 52.2.0(163)

» Postprocessing SW: SEMCAD X, V14.2 Build 2, Version 14.2.2 (1685)

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

Reference Value = 96,7 Vim; Power Drift = (L022 B

Peak SAR (exirapolated) = 18.4 W/kg

SAR(] g} = 10 mW/g; SAR(10 g} = 5.22 mW/g

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

=108

4.4

0dB = 12.6mW/g

Carlificate Mo: D1800V2-54018_Juni1d Page 6 of 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body

Date/Time: 15.06.2010 14:14:27
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D190V 2: Serial: DI%OVZ - SN:5d018

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

Mediuvm: MSL U11 BB

Medium parameters used: £= 1900 MHz; ¢ = 1.54 mho/m; & = 53.5; p = 1000 kg.":n':
Phantom section: Flat Section

Measurement Standard: DASYS (IEEETEC/ANS] C63.19-2007)

DASYS Configuration:
= Probe: ES3IDV3 - SN3205; ConvFi(4.59, 4.59, 4,59%; Calibrated; 30.04,2010
«  Sensor-Surface: 3mm (Mechanical Surface Detection)
+ Electromics: DAES Sn6 ; Calibrated: 10062010
+ Phantom: Flat Phantom 5.0 (back); Type: QDOMPS0AA; Serial: 1002
+  Deasurement SW: DASYSZ, V52,2 Build 0, Version 52.2.0(163)

+ Postprocessing SW: SEMCAD X, V142 Build 2. Version 14.2.2 {1683)

Pin250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 96.1 V/m; Power Dnft = 0,055 dB

Peak SAR (extrapolated) = 17.3 Wikg

SAR(1 gh = 10.3 mW/g; SAR(10 g) = 5.52 mW/g

Maximum value of SAR (measured) = [2.8 mWig

-14.4

=18

0dB = 12.8mW/g

Cerificate Mo: D1S00V2-5d018_Junil Page Befd
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Impedance Measurement Plot for Body TSL
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ANNEX G-

Calibration Laboratory of

Schmid & Pariner
Engineering AG

Zeughausstrasse 43, BO0M Zurich, Switzerland

450V2 Dipole Calibration Certificate

Schweizerischer Kalibriardians
Sarvice sutsse datalonnage
Sarvizio svirzero di taratura
Swiss Calibration Barvice

Accrediled by the Swiss Acoreditation Seeace (S85)
The Swiss Accreditation Service is one of the signatories 1o the EA
Multilateral Agreament for the recognition of calibration certificales

Cliant ATL (Auden)

Accreditation Mao.: SCS '"Jﬂ-

Cantificate No: D2450V2-T12_Febil

CALIBRATION CERTIFICATE

Oject D245002 - SN: 712

Calibralion procedure(s) QA CAL-DS5 T

Calibration procedure for dipole validation kifs

Calibration date: February 19, 2010

This calibration cenificale dotuments Be imceability lo nabional sSandards, which realize e physical units of meascrements [SH
The measwements and the unceramties with confidence peobabdity are ghen on the following pages and ace part of the cenificate,

All calibralions have been conducted in the dosed aboretory faolty. emvironerent lemperabuee (22 £ 3)°C and humidity = 707%.

Calibration Equipren used (METE crifical for calibrabon)

Primany Standards LD Cal Date {Certficate No.) Schedued Calibeation

Power matar EPM-2424, ! G5 37450704 O6-Ohct-09 [Ma. 21700 0885 Qct-10

Porsiar gansar HP BAB1A : LS3T200 Y G6-Oxct-08 (Mo, 217-010856) Det-10

Reference 20 dB Attenuator | 54 5065 (20g) 3 1-Mier-08 (No. 21 T-01025) Mar-10

Typa-H mismatch combination SMN: 50472 ] DEZ2T 31-hlar 08 {No. 21 70002 Bar-10

Reference Frobe ES30VE SN: 3205 26-Jun-0 [N, ES3-3205_JunD9) dur-10

OAES SN 601 O7-Mar-08 (No. DAES-601_fan0) Bar-10

Secondary Stangands mE Check [ate (I howss) Scheduded Check

Poswear sensor HP B4E1A MY 41022317 18-0c1-02 {n howrse chack: Oci-00) In howse chack: |:k_;|.-'|1-

RF genaratar R&S SMT-06 VA0S A-Aug-B3 [in house check Oct-09) v house check: Oct-11

MNetwork Analyzer HP 8753E | US 37300545 S4I06 18-Dct-04 {in howse check Oct-09) I housa check: Oct-10
fiame Function Sigrabure

Calibeatas by: lesten Kastrasi Laboratony Techoician _F / { 7

e -
Approved by Kalia Pokowic Tedhmnical Manager

-
s K

Issuad: Fabruary 13, 2010

ThIE callbration cartificate shall mot be reproduced xcept in full withou! wiithen approvail of the Eaboratony.

Cortificata Mo D2450V2-T12_Feb1Q Page 10l9
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Calibration Laboratory of A

; & o = g Schwreirerischer Kalibriardianst
Schmid & Pariner o - Sarvice sulsse détalonnage
Engineering AG S Servizio svizzero di taratura
Zeughausstrasse 41, 8004 Zurich, Switzeriand *""ff-ff’."ﬁ-‘h S swiss Calibration Service
Arcragited by the Seiss Acreditalion Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is ong of the signalories to the EA
Muttilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,v.z
MNiA 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
Communicalions Devices: Measurement Techniques”, December 2003

b} IEC 62208-1. "Procedure fo measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c} Federal Communications Commission Office of Engineering & Technology (FCC OET),
"Evaluating Compliance with FCC Guidslines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofreguency Emissions”,
supplement C {Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
s Measurement Condifions: 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.

» Anlenna Paramefers 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
paraliel to the body axis.

= [Feed Point impedance and Refurn 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 Retumn Loss ensures low
reflected power. Mo uncerainty required.

+ Elecirical Delay: One-way delay batween the SMA connector and the antenna feed point.
No uncertainty required.

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

«  SAR nommalized: SAR as measured, normalized to an input power of 1 W at the antenna
connecior,

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

Centificate No: D2450V2-T12_Feb10 Page 2 of 9
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Measurement Conditions
DASY system conliguralion, as far as not given on page 1,
DASY Version DASYS W52
Extrapolation Advanced Extrapolation
Phantom Meadular Flat Phaniom V4.9
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm S
Frequency 2450 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied
Temperature Parmittivity Conductivity
Mominal Head TSL parameters 220*C g2 1.80 mho/m
Measured Head TSL parametors (22.0+02)°C HotE% 1.76 mhoim £ 6 %
Head TSL termperature during test (21.0£0.2)°C EE
SAR result with Head TSL
SAR averaged over 1 cm® {1 g} of Head TSL Condition
SAR maasured 250 mW input power 132.3mWig
SAR normalized narmalized o 1W 53.2mW i g

SAR for nominal Head TSL paramsters

narmatized o 1W

53.5 mW ig £ 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL

SAR measured

SAR normalized

condition
250 mW input power G4 mW /g
normatized o 1W 250mWig

SAR far nominal Head TSL parameters

normalized o 16

25,0 mW ig £ 16.5 % (k=2)

Cerlificate No: D2450V2-T12_Febi0
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Body TSL parameters
The following parameters and calculations were applied,
Temparature Parmittivity Conductivity
Mominal Body TSL parameters 220°C 527 1,95 mho'm
Measured Body TSL parameters (220 t02)°C 51.726% 200 mhofm £ 5 %
Body TSL temperature during test (21.2+0.2)"C - =
SAR result with Body TSL
! SAR averaged over 1cm’ (1 g} of Body TSL Condition
SAR measurad 250 mW input power 12.0mW fg
SAR normalized normalized 1o 1W S2.0mW (g

SAR for nominal Body TSL parameters

rormalized fo 14

511 mW /g £ 17.0 % (k=2)

SAR averaged over 10 em” (10 g) of Body TSL condition
SAR moasurad 250 mW inpal povwor G.O7mW /g
SAR normalized marmalized o W 238 mwW (g

SAR for nominal Body TSL perameters

normalized to 1W

23.7 MW [ g £ 16,5 % (k=2)

Cerlificala Mo: D245002-T12_Fabi10
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Appendix

Antenna Parameters with Head TSL

Impedance, ransformed o feed point 542 0+1.90
Return Loss <271 dB

Antenna Parameters with Body TSL

Impedance, transformed 1o feed point 501 0+52j0
Relumn Loss -25.7 d&

General Antenna Parameters and Design

Electrical Delay (ane direction) I 1.144 ns |

After lang berm use with 100W radiated power, only a slight warming of the dipale near the feedpoint can be measured.

The dipole is made of standard semingid coaxial cable. The center conductor of the feeding line Is directly connected ta the
sacond arm of the dipale, The antenna is therefore shorl-circuitad for DC-signals.

Mo axcessive force must be applied to the dipofe arms, because they might bend or the soldered connections near the
feadpoint may be damaged,

Additional EUT Data

Manulactured by SPEAG
Manufactured on July 05, 2002

Certificate Mo: D245002-712_Feb10 Page 5of 8
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DASYS5 Validation Report for Head TSL

Date/Time: 17.02.2010 13:12:38
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2: Serial: D2450V2 - SN:T12

Communication System: CW; Freguency: 2450 MHz: Duty Cyele: 121

Medium: HSL )11 BB

Medium parameters used: £= 2450 MHz: o= 1.77 mho/m; & = 38.7; p = 1000 I:g_.l'm}
Phantom section: Flat Section

Measuremen! Standard: DASYS (IEEEAEC/ANSI CA3.19-2007)

DASYS Configuration:
#  Probe: ES3DV3 - EN3205: ConvF(4.53, 4.53, 4531 Calibraled: 26062000
& Sensor-Surface: 3mm (Mechanical Surface Detectiony
*  Electronics: (XA EA Sn601: Calibrated: 07.03. 2009
*  Phantom: Flat Phantom 3.0 {froatl Type: QDUOOPSOAA; Seral; 1001

& Neasuremend SW; DASYS, V32 Build 157; SEMCAD X Version 14.0 Boild 57

PFin=250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7)/Cube 0: Measurement
erid: dy=3mm, dyv=5mm., de=5mm

Reference Value = 12,1 Vim: Power Dl = 0,032 JdB

Peak SAR (extrapalated) = 27.2 Wikg

SAR(I g) = 133 mW/g: SAR(10 g) = 6.24 mWig

Maximum value of SAR (measured) = 17.1 mW/g

i
]

-14.4

-19.2

OdBE =17 ImWia

Cartificate Ma: D2450v2-712_Feb10 PageGolg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body

Date/Time: 19.02.2010 13:05:40.
Test Laboratory: SPEAG, Zurich. Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:712

Communication System: CW; Frequency: 2450 MHz: Duty Cyele: 1:1

Medium: MSL U0 BB

Medium parameters used: F= 2450 MHz; 6 = 2.01 mho/'m; & = 51.8: p = 1000 kg/m”
Phantom section: Flat Section

Measurement Standard: DASYS (IEEETEC/ANSI C63.19-2007)

DASYS Configuration:
# Prober BRIV - SMEZ0S: ConvFid.31, 430, 420 ¢ Calibrated: 26,06, 2000
s Sensor-Surface: 3mm {Mochanical Surfisce Datedtion)
¢ Electromics: [AES Sn601: Calibratod: 67.03. 2009
¢ Phantom: Flat Phanton 5.0 (back ) Type: QDODHPS0AA: Serial: 1002

*  Neasurement SW: DASYS, VI Build 157; SEMCAD X Versioa 140 Bulld 57

Pin250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7)/Cube 0: Measurement
grid: dx=5mm, dy=5mm. dz=5mm

Reference Value = 94.5 Vim; Power Drift = 0,013 dB

Peak SAR (extrapolated) = 29.5 Wikg

SAR(L g) = 13 mWig; SAR(10 g) = 597 mWig

Maximum value of SAR {measured) = 17 mW/g

LIE]
i

-25

4B = I TmWig

Cartificate No. D2450V2-T12_Febi0 Pags 8ol 3
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Impedance Measurement Plot for Body TSL
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ANNE - 4 Calibration Certificate
Calibration Laboratory of L, Schwaizarischer Kallbrisrdisnat
Schmid & Partner %’}é Service sulsse d'étalonnage
Engineering AG et Servizlo svizzero di taratura
Zeughaussirasse 43, 8004 Zurich, Switssrland 1@;& Swiss Calibration Servics

Accredited by the Swiss Accreditation Service {SA5)
The Swiss Accraditation Service is ona of the signatories Lo the EA
Multilateral Agraamant for the recognition of calibration certificates

Client

Callbration date;

Thés calibration certifioate documents the tracaability to naticnal standards, which realize the phiysical units of measuremants (1),
The measurements and the uncanainties wih confidence probability are green on the following pages and ane part of the cenificate.

All calibrations have been condiscted in the closed |aboratory faciity, enviranmend temperature (22 = 5)°C and humidty < 70%.

Calibration Equlpsant used (MATE critical for calibraticn)

Primary Standards 10 # Cal Distes {Carrfificaba Mo.) Schaduled Cali
Kaithbey Multimeter Type 3001 SM: 0810273 2B-Sep-10 (Mo 10376} Seg-11

Secondary Standards [:E3 Chck Diase {in house) Scheduled Check
Calibrator Box V1,1 SE UMS 008 AB 1004 07-Jun-10 {in house check) In house check: Jun-11

|ssued: Mowembser 18 2010

This calibration certificate shall not be reproduced sxoept in full without written approval of the labaradony.

Certificats Mo: DAE4-871_Novi0 Pags 1 0of §
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Calibration Laboratory of A, Schwaizarischer Kalibrisrdienst
Schmid & Partner % Sarvics sultss d'balonnage
Engineering AG et Sarvizio svizzera di taratura
Zeughsussirasss 43, 8004 Zurich, Switzarland g':"w.ﬁaf Swiss Callbration Service
Accredited by Ihe Swiss Accredilation Senice [SAS) ' Acereditation Ne.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agresmant for the recognition of calibration cartificates

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 Parametars
o DC Voltage Measuremeni: 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. Uncartainty is nat 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 sensitivify: Influence of a positive or negative common mode voltage on
the differential measurement.

Channel ssparation; Influence of a voltage on the neighbor channels not subject to an
input voltage,

AD Converfer Values with inputs shorfed: Values on the intermnal 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: Typical value for information: 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.

Carificate No: DAE4-871_Novil Page 2 of 5
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DC Voltage Measurement
AD - Comverter Resolution nominal
High Range: 1LsB = B.uV . full range =  -100...+300 my
Low Range: 1LSB = B1nV , full range = -1....... +3mV
DASY measurement parameters: Auto Zero Time: 3 sac; Measuring time: 3 seg
Calibration Factors X Y z
High Range 404757 + 0.1% (k=2} | 404,740 £ 0.1% (k=2) | 405.181 £0.1% (k=2)
Low Range 398219 +0.7% (k=2) | 3.93480 £ 0.7% (k=2) | 3.96831 £0.7% (k=2)

Connector Angle

Connector Angle to be used in DASY system

800°%1°

Certificate Mo: DAE4-8T1_Mov10
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Appendix
1. DC Voltage Linearity
High Range Reading (pV) Differance (V) Error (%)
Channel X + Input 2000012 -1.56 -0.00
Channel X + Input 20000.71 o 0.00
Channel X - Input ~19997 67 1.63 -0.01
Channal ¥ + Inpurt 190904.3 1.89 0.00
Channel ¥ + Input 19998.92 -1.08 0,01
Channal ¥ = Input -20000.26 0.78 0.00
Channel Z + Input 200008.2 -1.04 -0.00
Channal Z + Input 19998.70 -1.10 -0
ChannelZ  -Input -20000.16 £.78 0.00
Low Range Reading (uV) Difference (uV) Error %)
Channel X + Inpurt 2000.1 08 a.m
Channal X + Inpurt 190.58 -0.52 -0.26
Channel X = Input -200.79 0.89 0.45
Channal Y + Input 1999.9 0,03 0,00
Channel ¥ + Input 199.45 -0.55 0.27
Channal ¥ « Input =200.31 -0.41 021
Channal Z + Input 2000.1 0.33 0.02
Channal Z + Input 189013 077 -0.38
Channel Z - Input -201.47 -1.37 0.69
2. Common mode sensitivity
DASY measurement parameters. Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mVy) Average Reading (uV) Average Reading (uV)
Channel X 200 14.25 12,86
- 200 -12.68 -14.21
Channel ¥ 200 -10.04 -10.34
- 200 9.20 917
Channel Z 200 .85 -1.40
=200 -0.34 0.31
3. Channel separation
DASY measurémaent parameters: Auta Zero Time: 3 sec, Measurng time: 3 sec
Input Veoltage (mV) | Channel X (uV) | Channel ¥ (uV) Channel Z (V)
Channel X 200 - 2.88 0649
Channal Y 200 241 - 2.73
Channel Z 200 2.54 0.73 -

Cerficate Mo: DAE4-8T1_Nov1l
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4. AD-Converter Values with inputs shorted
DASY measurement parameders: Auto Zero Time: 3 sec; Measuring lime: 3 sec

High Range (LSE) Low Range (LSB)
Channel X 15920 16517
Channel ¥ 18171 16732
Channel Z 16803 16474

5. Input Offzet Measurement
DASY measurement paramatars: Aute Zero Time: 3 sec; Measuring ime: 3 sec

Inpaut 10MCY

Average (WV) | min. Offset (uV) | max. Offset (uV) e T::}w“
Channeal X 0.02 -2.35 .86 0.43
Channel ¥ -0.50 -1.48 «1.49 0.38
Channel Z 092 =2.21 0.14 0.44

6. Input Offset Current
Mominal Input circuitry offset cument on all channels: <2514

7. Input Resistance (Typical values for infarmation)

Zaroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel ¥ 200 200
Channel Z 200 200

B. Low Battery Alarm Voltage (Typical values for informatian)

Typlcal values Alarm Level (VDC)
Supply {+ Viee) +7.9
Supply {- Vce) 7.6

8, Power Consumption (Typical values for information)

Typical values Swltched off (mA) | Stand by (mA) | Transmitting [ma)
Supply (+ Vo) +0.01 +6 +14
Supply (- Yeoc) =0.01 e ] -4

Cartificate Mo: DAE4-871_Novw1D Page Sof 5



