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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) 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

¢) Federal Communications Commission Office of Engineenng & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Ponable Devices with FCC Limits for Human Exposure to 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 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 armns oriented
parallel to the body axis.

* Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Retumn 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.

* 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.

Centiticate No: D2600V2-1008_Sep02 Page 2.0f 9
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seanron a5, CaliDration Certificate of DASY

Measurement Conditions

DASY syatern conllguraltion, &3 1ar &3 nol given on page 1
DASY Version DASYS V5.0
Extrapalation Advancad Extrapolation
Phantom Modular Flai Phantom V5.0
Distance Dipole I'."ﬂrlt&l' -TSL 10 mm with Spacer
Zoom Scan Resalution ) dx, dy. dz =5 mm
Fraguancy 2600 MHZ = 1 rtl'l-la |
Head TSL parameters
The following parametars and calculatons were appled
Temperature |: Permitlivily Conductivity
Nominal Head TSL parameters 2ot | 0 196 mhaim
Meagurad Hlll_:l TEL parameters (220 0.2)°C BE:E6% 1.91 mho'm = & 5%
Head TSL temperature during test (22.0+0.2)"C e s
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL cendiion
SAR measuned 250 m\W input power 144 mi [ g
SAR nl:lrma_lizlal:l normallzed 1o 1 7.6 mw [ g
SAR for nominal Head TSL parametars | normalized 1o 1W GBS mW /g £ 17.0 % (k=2)

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

conditon

SAR measurad

250 MW inpul power

SAR nomalized

G52 mW g

narmalized 10 1W

SAR lor nominal Head TSL pararmeders '

261 mW g

normalizad 1o 1%

26.3 mW /g + 16.5 % (k=3)

' Cormection to nomingl TSL paramaters according to d), chapbsr “SAR Sansitivitis”

Cerilicale Mao: D2800%2-1008_Sapdd
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Body T5L parameters

The following parametars and calculabons were applied.

Termpearature Permiitivity Conductivity

Nominal Body TSL parameters 205G 525 2,16 mhovm
Measured Body TSL parameters {22.0 £ 0.2} °C 520s6% 2.14 mho'm =6 %
Body TSL temperature during test 218203C |

SAR result with Body TSL
SAR averagaed over 1 cm” (1 g) of Body TSL condition
SAR measurad 250 W inpud power 14.4 MW / g
SAR nomalized narmalizad 1o 1W STEmW /g

SAR for nominal Bady TSL pararnetars
I ol T

normalizad to 1%

S7.9 mW /g + 17.0 % (k=2

SAR averaged over 10 em” (10 g) of Body TSL condition
SAR meagred 250 m\W inpul power G40 mW [ g
SAR normalized normalized 1o 1% 256 mW i g

SAR for nominal Body TSL parametars

* Correction 1o norminal TSL parametars according to d), chaptar “SAR Songitivities”

normalized 1o 1%

25.7 mW /g 2 16.5 % (k=2)

Cetiicate Mo: DEE0O0YV2-1008_Sep0g Fage 4 ol 9
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Appendix
Antenna Parameters with Head TSL

Impedance, tranaformed to lead point 481 41 - A6 jo

Return Loss 268.5 dB

Antenna Parameters with Body TSL

Impedance, ransformed bo feed poind 45,1 4 - 06 K2

Return Loss - 26.7 dB

General Antenna Parameters and Design

Electrical Delay (one direction) I 1.156 na

Afiar lorg lorm wse with 100W radiated powar, only & slight wamming of the dipeds near the feadpaint can be measurned.

The dipale i= made of standard sermingid coadal cable. The centar conductor of the feedng line is directly connected 1o the
22cond amm of the dipole. The anbernna i tharafome shart-circuited for DC-signals

Mo excessive lorce must be applied o the dipoke arms, because they might bend or the soldsred connections naar the
feadpoint may be damaged.

Additional EUT Data

banufzchurad by SPEAG
Manufactured on Dacambear 23, 2006
Cenicale Mo D2a00v2-1008_Sep0B Page 5 of 9
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DASYS5 Validation Report for Head TSL

Date/Time: 23.09.2009 12:50:-48
Test Laboratory: SPEAG. Zurich, Switzerdand

DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN1008

Communication System: CW-2604); Frequency; 2600 MHz; Duty Cycle: 1:1
Medium: HSL U111 BB

Medium parameters used: f = 2600 MHz: o = 1.91 mho/m; & = 39.8; p = 1000 kg/m”
Phantom section: Flat Section
Mcasurement Standard: DASYS (IEEE/NEC)

DASYS Configuration:
®  Probe: ESIDVI - SNI205: Conv4.47, 4,47, 4,47 Calibrased: 26,06, 22009
*  Sensor-Surface: Smim (Mechanical Surfoce Detection)
o Elecironics: DAES Sno0 1 Calsbeated: 0703, 2009
o Pranton: Flat Phastom 5.0 (front s Type: QDOIOPSOAA; Seral: 100

*  Measurement SW:DASYS, V5.0 Build 120: SEMCAD X Version 13.4 Buik 25

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

Reference Value = 102.8 V/im; Power Drift = 0.041 dB

Peak SAR (extrapolated) = 30.1 Wrkg

SAR(1 g) = 14.4 mW/g; SAR(10 g) = 6.52 mW/g

Maximum value of SAR (measured) = 18.6 mW/g

04dB = I1IS.6mW/g

Cartificata No: D2600V2-1008_Sepd Page 6ol B
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Impedance Measurement Plot for Head TSL

Cadtificate No: D2600V2-1008 SapDi Pape 7cf9

SPORTON INTERNATIONAL INC.



seamran 1as. Calibration Certificate of DASY

DASYS5 Validation Report for Body TSL

Date/Time: 24.00.2000 14:36:24
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN100S

Communication System: CW-260X); Frequency: 2600 MHz; Duty Cycle: 101
Medium: MSL U110 BB

Medium parameters used: f = 2600 MHz: o = 2.14 mho/m; & = 52.9: p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/NEC)

DASYS Configuration:
*  Probe ESIDV3 - SN3205: Canvii4,18, 418, 4.18); Calibrated: 26,06, 2009
*  Sensor-Surfoce: Smm (Mochanical Surfsce Detection)
*  Flctromics: DAES Snédh 1, Calibrated: 07,03, 2000
*  Phacton: Flit Phantom 3.0 (hack k: Type: QDOOOPSOAA . Serial; 1002

*  Mcasurement SW: DASYS, V5.0 Buikd 120; SEMCAD X Versian 134 Buikt 45
Pin = 250 mW; d = 10 mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5Smm, dy=5mm, dz=5mm
Reference Value = 95.7 V/im: Power Drift = 0.00855 dB
Peak SAR (extrapolated) = 31.5 Wikg

SAR(I g) = 14.4 mW/g: SAR(10 g) = 6.4 mW/g
Maximum value of SAR (measured) = 18.5 mW/g

142
188

238

048 = I8.5mW/g

Certificate No: D2600V2- 1008 Sep09 Page Bol 9
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Impedance Measurement Plot for Body TSL

24 Sep 2009 10521

Certilicate No: D2600V21008 Sapt Page 9ot 9
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Model / SN : D2600V2 / 1008
Verification Date : Dec. 21, 2010

Dipole Verification

Antenna Parameters with Head TSL

Impedance, Transformed to Feed Point

52.71Q -5.05]Q (5045Q)

Return Loss

-25.09dB (<= -20 dB)

Agilent Technologies

page 1of 1 21-Dec-2010 14:46:46

1.00

Window 1 (1) S11 Units
Smith C 1-Port

2.600000 GHz 52.71Q
1212pF  -5.050Q

Ch1: Start 2.40000 GHz —

Stop 2.80000 GHz

Channel Settings

Channel | Sweep | Points Start Stop IFBW | Sweep Pow 1 | Pow 2
Type (MHz) (MHz) (kHz) | Time (ms) | (dBm) | (dBm)
1 LinFreq | 201 |2400.000000 | 2800.000000 | 35.000 6.030| 0.00| 0.00
Trace Attributes
Window | ID | Trace | Channel | Correction | Smooth | Options | Marker Position Response
1 1 [s11 1 C 1-Port 1 2600 MHz | (52.745 Q, -5.0207 Q) 12.192 pF

SPORTON INTERNATIONAL INC.




searran 1as. Calibration Certificate of DASY

- Agilent Technologies page 1of 1 21-Dec-2010 14:45:39
Window 1 (1) S11 dB
LogMag C 1-Port
50.00
[ >1: | 2.600000 GHz }25.09 dB
40.00
30.00
20.00
10.00
0.00
-10.00
-20.00 T
v
-30.00
-40.00
-50.00
Ch1: Start 2.40000 GHz — Stop 2.80000 GHz
Channel Settings
Channel | Sweep | Points Start Stop IFBW | Sweep |Pow 1 |Pow 2
Type (MHz) (MHz) (kHz) | Time (ms) | (dBm) | (dBm)
1 LinFreq| 201 |2400.000000 | 2800.000000 | 35.000 6.030| 0.00| 0.00
Trace Attributes
Window | ID | Trace | Channel | Correction | Smooth | Options | Marker Position Response
1 1|s11 1 C 1-Port 1 2600 MHz | -25.037 dB

SPORTON INTERNATIONAL INC.
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Antenna Parameters with Body TSL

Impedance, Transformed to Feed Point 51.99Q -4.747)Q (5015Q)
Return Loss -25.96 dB (<=-20 dB)
: Agilent Technologies page 1of 1 21-Dec-2010 15:05:13
Window 1 (1) S11 Units
Smith C 1-Port
1.00
2.300000GHz ~ 23.82Q
2.513 pF -27.55Q
2.450000 GHz 39.50 Q
~1321nH 2034Q
51.99Q
4747 Q
Ch1: Start 2.10000 GHz — Stop 2.80000 GHz
Channel Settings
Channel | Sweep | Points Start Stop IFBW | Sweep |Pow1 |Pow 2
Type (MHz) (MHz) (kHz) | Time (ms) | (dBm) | (dBm)
1 LinFreq| 201 |2100.000000 | 2800.000000 | 35.000 6.030| 0.00| 0.00
Trace Attributes
Window | ID | Trace | Channel | Correction | Smooth | Options | Marker Position Response
1 1811 1 C 1-Port 1 2300 MHz | (23.632 Q, -27.539 Q) 2.5139 pF
2 2450 MHz | (39.477 Q, 20.373Q) 1.3235nH
3 2600 MHz | (52.090 Q, -4.7057 Q) 13.011 pF

SPORTON INTERNATIONAL INC.
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21-Dec-2010 15:05:46

2.3000Q
2.4500Q
2.6000Q

0GHz 6.326 dB
0GHz 12.08 dB
0GHz 25.96dB

Stop 2.80000 GHz

= Agilent Technologies page 1of 1
Window 1 (1) S11dB
LogMag C 1-Port
50.00
40.00
30.00
20.00
10.00
0.00
T
-10.00 i
Z\
-20.00
-30.00
-40.00
-50.00
Ch1: Start 2.10000 GHz —
Channel Settings
Channel | Sweep | Points Start Stop IFBW | Sweep |Pow1 |Pow2
Type (MHz) (MHz) (kHz) | Time (ms) | (dBm) | (dBm)
1 LinFreq | 201 |2100.000000 | 2800.000000 | 35.000 6.030| 0.00| 0.00
Trace Attributes
Window | ID | Trace | Channel | Correction | Smooth | Options | Marker Position Response
1 1811 1 C 1-Port 1 2300 MHz | -6.3079 dB
2 2450 MHz | -12.042 dB
3 2600 MHz | -26.037 dB
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seanron 1as. CaliDration Certificate of DASY

Calibration Laboratory of ﬁ,.ﬂ:"\"}’Z‘)E
Schmid & Partner m
Engineering AG e

Zosghaussirasse 43, B0BS Zurich, Switzeriand ‘g@

Accsec e by he Swiss Acoredilation Service {SAS)
Thu Swisa Accreditation Service is one of the signatories 1o the EA
Muttilstersl Agresrnent for Tha recognition of calitvation carvicates

ThS HDGEEON COMBaale JOCUMaMS e Faceabiiy 10 Nasonal landards, which reaize he physcal wnits of measurerments (51)
The reasurements ad he uncenainies mis conbdence probatdty are given on the folowing pages and are part of the centifaale.

Al GRS have Deen conducted i e G0Sed aDornry faclty: envrormant lemperaiure (22 £ 31°C and humidity < TO%.

Calbeaton Equepment sanc MATE ot for calitewion)|

(PimaySwndeds by Cai Onk [Cardicrin No.) Schaduled Cabbraton
Kethioy Multmener Type 2001 | SN (10278 L0008 |No: 9065} Ox10
Srascaesy {ID% Crinck Dt [in house) Soteduled Chas

Cakteaior Box V1.1 [ummonwm O7~Aune10 On howsa check) N house chedk: Jua-11

msued: August 18, 2010

mwmmumc»wummmdum

Contificatn No: DAESSTT_Aug0 Page 105

SPORTON INTERNATIONAL INC.



seanron 1as. CaliDration Certificate of DASY

Calibration Laboratory of L, §  Schweimische Kalbrordienst
Schmid & Partner = G Servies sulise diaisanige
Engineenng AG < > Serviaio svizaweo of tarsturs
m:ngum?ga 3004 Zurich, Switssrtand “g{i/—%}f S Suies Calibeation Sarvice
Accrodited by he Seiss Accrediation Serecn (SAS) Accreditation No.2. SCS 108

The Swas Aotrodnation Service i one of the sigratories to the EA
Nultiaseral Agreomeont for the recogation of calbiration cartificatas

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 Vottage Measuremnent: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds o the full scale range of the voltmeter in the respective range.

+  Comnector angle: The angle of tha connector is assessed measuring the angle mechanically
by a tool inseried. Uncertainty is not required.

« The following parameters as documented in the Appendix contan technical information as a
result from the performance test and require no uncartainty.

DC Vollage Measurement Linearily: Verification of the Linearity at +10% and -10% of the
nominal cakibration voltage. Influence of offset voltage is included In this measurement.

Common mode senaitivity: Influence of a positive or negative common mode voltage on
the differential measurement,

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

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

Input Offset Measurement: Output voltage and statistical resulls over a large number of
zero wollage measurements,

Input Offset Currant: 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 conneclor,
during intemal auto-zarcing 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.

Canficata No: DAES-577_Aug 10 Page 20l §
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DC Voltage Measurement
AD - Corwerter Resoltion nominal
High Range: WS8 = Sy, ful range = 100, +300 mV
Low Range: LS8 = 6inV, fubrange = -1 +3mV
DASY measurement paramelers: Auto Zero Time: 3 soc Measuring time: 3 sac
Calbration Faotors X Y z
MHigh Range 404 410+ D.1% (k=2) | 403875 =0.1% (k=2) | 404.306 + 0.1% (k=2)
Low Range 3928623 £ 0.7% (k=2) | 393747 = 0.7% (k=2) | 3.95950 + 0.T% (k=2)
Connector Angle
Connector Angle 1o be used in DASY sysermn | 2370011
Certificate No: DAES-E77_Augil Page Sof 8
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Calibration Certificate of DASY

Appendix
1. DC Voltage Linearity
High Range Reading (V) Diffecnnce (V) Error (%)
Channel X + Input 200002 4 1.01 0.00
Channel X + Input 20001 80 200 0
Channel X - Input 15605 45 395 0.02
Channel Y + Input 200000.8 034 0.00
Channel ¥ * Input 20000.24 044 0.00
Channel Y - Input -16699.63 D63 000
Channel Z * Input 200009.4 D37 .00
Channel 2 * Input 20001.26 166 0.01
Channal Z - Input -18607.82 118 001
Low Range Reading (uV) Difference (uV) Error (%)
Channal X + Input 20015 1,47 007
Channel X + nput 199,54 -0.56 028
Channel X « Input -200.29 0.19 0.10
Channel Y + Inpat 2000 4 0.46 0.02
Channel Y + Input 199.57 -0.43 022
Channel Y « Input =200 29 <098 0.50
Channel 2 +Input 2000.3 0.15 o.M
Channel Z +Input 198.91 -1.19 .60
Channel Z « Input -201.38 -1.18 0.59
2. Common mode sensitivity
DASY meassuremen] paramebers: Auto Zero Time: 3 sec; Maasuring time: 3 ses
Common mode High Range Low Range
Input Voltage (mV) Average Reading {uV) Average Reading (uV)
Channel X 20 15.30 13.68
-200 -12.48 4407
Channal Y 200 490 873
-200 608 552
Channei Z 200 -144 1.60
- 200 0.02 o0a
3. Channel separation
DASY measurement paramatars: Aulo Zeeo Time: 3 sac; lime: 3 snc
Input Voltage (mV) | Channed X (i) = Channel ¥ {1V) Charnal Z (pV)
Channel X 200 - 226 076
Channel Y 200 an . 437
Channel Z 200 0.70 003 -
Canificate Noc DAESSTT_Augt0 Paged ol 5
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4, AD-Converter Values with inputs shorted
DASY measFaman parameinrs: Auin Zeno Time: 3 sec; Measuring time: 3 sec

High Rarge (LSE} Low Range (L3E6}
Chanrssl X 1587 16472
Chanmel ¥ AR TEBRG
Channsl I 1820 16756

5. Input Offset Measurement
DESY massuramant paramaian: Auto Zer Tima: 3 sec; Measudng re: 3 ses

Inpul 10863
Std, Deviation
Awerage (V] min. Offsat {uV) | max. Offsat (uv) (¥}
Channal X g -1.80 .13 0.EE
Channel ¥ .57 -1.35 128 [P 1]
Channal Z 097 -1.74 40.35 0.20

6. Input Offset Curremnt
Mominal Input circuiiny affsed cumrent on &l channals: <2504

T. Impul Resistance Typical values ko istomatian)

Zerging (kOhm) Meazuring (MO hm)
Channel X 204 0
Chanrssl ¥ 200 200
Channel 2 200 200
8. Low Battery Alarm ¥ 1 values for information)
Typieal values flarm Level (VD)
Hupply |+ Yoc) T8
Supply |- Veg) T
9. Power Consumpthon (Typicsl waluss for rdormation)
Typical vabues Swilched off (m&) | Stand by (ma) Transmitting {mdé)
Supply [+ Wes| +0.01 +H wd
Supply [- Voo) 001 -E_ e
Certificate Mo: DAEF-577_Aug il Paga 5ol §
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

S Schweizerischer Kalibrierds

c Service suisse d'étalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

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

ciient  Sporton (Auden) Certificate No: EX3-3731_Sep10
CALIBRATION CERTIFICATE

Object EX3DV4 - SN:3731

Calibration procedure(s) QA CAL-01.v6, QA CAL-14.v3, QA CAL-23.v3 and QA CAL-25.v2

cmmmm«wemm

Calibration date m 20, 2010

This calbration cerificate documents the tracealslity 1o national standards. which realize the physical units of measurements (S1).
The measurements and the uncartainties with confidence probabilty are given on the following pages and are part of the cerlificate

All calibrations have been conducted ¥ the dosed laboratory faclity: enviranmant samparatura (22 = 3)°C and humidity < 70%

Cadbration Equpment used (METE cnitical for calbrasion)

Pnmary Standards D# Cal Date (Centificate No ) Scheduled Calration

Power meter E44198 GB41283874 1-Apr-10 (No. 217.01136) Apr-11

Power sensor E44124, MY41495277 1-Apr-10 (No. 217-0%136) Apr11

Pawer sansor EA412A4 MY41458087 1-Apr-10 (No. 217-01138) Apr-11

Reference 3 dB Attenualor SN S5054 (3¢) 30-Mar-10 (No. 217-01159) Mar-11

Reference 20 dB Atlenuatar SN: 55086 (20b) 30-Mar-10 (N0 217-01161) Mar-11

Reference 30 dB Attenuatar SN: 55129 (30b) 30-Mar-10 (No. 217-01160) Mar-11

Reference Probe ES30VZ SN 3013 30-Dec-08 (No. ES3-3013_Dec08) Dec-10

DAE4 SN 660 20-Apr10 {No. DAE4-660_Apri0) Apr11

Secandary Standards D# B Check Date (in house) o Scheduled Check

RF generator HP B548C US3542U01700 4-Aug-99 (in house check Oct-08) In houss check: Oct-11

Network Analyzer HP 8753E US37350585 18-Oct-01 {in house check Oct-04) In house check: Oct10 |
Name Function Signature

Catbratod by Kaga Pokovic Technical Manager m

Approved by: Fin Bommholt RSD Director F—Z’ : é ﬂ

Issued September 22, 2010

| This calibration certificale shall not be reproduced except in full without wntien approval of the labaratory
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seanron a5, CaliDration Certificate of DASY

Calibration Laboratory of S, Schweizerischer Kalibrierdienst
Schmid & Partner i‘% Sarvice suisse détalonnage
Engineering AG o Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerand ! ,7?‘\ » Swiss Callbration Service
Al
Accredied by the Swiss Accrediation 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 hquid

NORMzx.y.z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

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

L.e.. 9 =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) |EC 622091, *Procedure to measure the Specific Absorption Rate (SAR) for hand-heid 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, 2: Assessed for E-field polarization 9 = 0 {f < 900 MHz in TEM-cell: f > 1800 MHz: R22 waveguide).
NORMx.y.z are only intermediate values, |.e., the uncerainties of NORMx.y,z does not effect the E*-field
uncertainty inside TSL (see balow ConvF),

*  NORM(Nx,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

¢ DCPxy.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.

*  Axyz 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 uncerainty values are given. These paramelers 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 isofropy (3D deviation from isotrapy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

« Sensor Offsel: The sensor offset corresponds to the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance required.
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searran 1as. Calibration Certificate of DASY

EX3DV4 SN:3731 September 20, 2010

Probe EX3DV4

SN:3731

Manufactured: October 19, 2009
Last calibrated: July 16, 2010
Repaired: September 8, 2010
Recalibrated: September 20, 2010

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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seanron a5, CaliDration Certificate of DASY

EX3DV4 SN:3731 September 20, 2010

DASY/EASY - Parameters of Probe: EX3DV4 SN:3731

Basic Calibration Parameters

Sensor X | Sensor Y | Sensor Z |Unc (k=2)
Norm (uV/(Vim)*y* 0.51 0.53 056 |+10.1%
DCP (mv)° 87.1 874 87.7

Modulation Calibration Parameters

uiD Communication System Name PAR A B Cc VR Unc®
dB dBuV mV (k=2)
10000 cw 0.00! X 0.00 000 1.00f 300 +1.5%
Y 0.00 0.00 1.00] 300
zZ 0.00 0.00 1.00f 300

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 uncananties of NormX Y Z do not atect the E-hiedd uncerfainty inside TSL {see Pages 5 and 8)
* Numerical ineareation parameter uncananly not required
" Uncedainty i detamined using the maximum devaion from linesr response applying recalangular dstibuton and is exprassed for the square of the feld vake
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seanron a5, CaliDration Certificate of DASY

EX3DV4 SN:3731 September 20, 2010

DASY/EASY - Parameters of Probe: EX3DV4 SN:3731

Calibration Parameter Determined in Head Tissue Simulating Media

f [MHz] Validity [MHz)®  Permittivity Conductivity ConvFX ConvFY ComFZ Alpha Depth Unc (k=2)
B35 +50/+100 415+ 5% 090 £ 5% 885 8.85 885 060 069 £11.0%
1900 £50/+£100 400 £ 5% 1.40 £ 5% 7.46 7.46 746 075 060 £11.0%
2300 +50/+100 39.5 2 5% 167 £ 5% 716 7.16 7.16 047 0.71 £11.0%
2600 +50/+100 390 £ 5% 196 £ 5% 688 688 6.88 0.31 0.95 £11.0%
3500 £50/4100 379 £5% 291 £5% 6.60 6.60 6.60 0.20 1.50 £13.1%
5200 +50/+£100 360 2 5% 466 £ 5% 483 483 483 0.35 1.90 £13.1%
5300 +50/+100 350 % 5% 476 + 5% 445 4.45 4.46 0.38 190 £13.1%
5500 +50/4100 356 £5% 496 £ 5% 448 4456 4.46 0.42 190 £13.1%
5600 +50/+£100 3552 5% 507 £ 5% 407 407 4.07 0.48 190 £13.1%
5800 +50/ 4100 353+5% 527 5% 422 422 422 0.50 190 +£13.1%

* The valicity of £ 100 MHz only applies for DASY vé 4 and higher (see Page 2) The uncertainty ts the RSS af the CanvF uncertanty at calibration frequency

and the uncertanty for the indicaled feguency band
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seanron a5, CaliDration Certificate of DASY

EX3DV4 SN:3731 September 20, 2010

DASY/EASY - Parameters of Probe: EX3DV4 SN:3731

Calibration Parameter Determined in Body Tissue Simulating Media

1 [MHz] Validity (MHz]°  Perm ittivity Conductivity ConvFX ConvFY ComwFZ Alpha Depth Unc (k=2)
835 +50/+100 55.2 2 5% 097 £5% 884 884 8.84 0.49 079 £11.0%
1900 +50/4100 533x25% 1.52 £ 5% 713 7.13 713 0.65 066 +11.0%
2300 +50/+100 52.8 £ 5% 1.85£5% 712 7.12 712 037 0.88 £11.0%
2600 +50/+100 52.5 £ 5% 216 £5% 685 6.85 6.85 032 097 £11.0%
3500 +50/1100 51.3+£5% 331 £5% 6.02 6.02 6.02 0.30 143 £13.1%
5200 +50/ 2100 490 + 5% 530+ 5% 387 387 387 060 195 £13.1%
5300 +50/+100 48.9 + 5% 542+ 5% 363 3.63 383 060 195 £13.1%
5500 +50/2100 486 + 5% 565+ 5% 344 3.44 344 063 195 £13.1%
5600 +50/+100 48.5 £ 5% 577 £5% 3.20 3.20 3.20 0.65 195 £13.1%
5800 50/ 2100 48.2 +5% 6.00 + 5% 3.55 3.55 355 060 195 £13.1%

" The valdity of = 100 MHz anly appiies for DASY w4 4 and higher (see Page 2) The uncanainty i he RSS of the Comnd® uncanainty at calbraton flraquency

and e uncertainty for the ndicated frequency band
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EX3DV4 SN:3731 September 20, 2010

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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EX3DV4 SN:3731 September 20, 2010

Receiving Pattern (¢), 9 = 0°

f = 600 MHz, TEM ifi110EXX f=1800 MHz, WG R22
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Uncertainty of Axial Isotropy Assessment: + 0.5% (k=2)
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EX3DV4 SN:3731

Dynamic Range f(SARy,..4)
(Waveguide R22, f = 1800 MHz)
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Uncertainty of Linearity Assessment: £ 0,6% (k=2)
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esCalibration Certificate of DASY

SPORTON LAB.

EX3DV4 SN:3731 September 20, 2010
Conversion Factor Assessment

{ = 835 MHz, WGLS RS (head) = 1900 MHz, WGLS R22 (head)

z[mm]

—&— Analytical —O—Maaswrements

Deviation from Isotropy in HSL
Error (¢, 9), f= 900 MHz
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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EX3DV4 SN:3731

Other Probe Parameters

September 20, 2010

Sensor Arrangerment Triangular
Connectar Angle {°) Mot applcable
Kmanicsl Surface Detection Mode enabled|
Oplical Surfaca Detection Mode disabled
Probe Owerall Length 33T mm
Probe Body Diameter 10 mm
Tip Lengih g mm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Paint 1 mm
Probe Tip 1o Sensor Y Calibration Point 1 mim
Probe Tip o Sensor £ Calibration Paoint 1 mm
Recommended Measurament Distance from Surface 2 mm
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