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Appendix C. DASY Calibration Certificate

The DASY calibration certificates are shown as follows.
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ssammon nas. Calibration Certificate of DASY

ANy,
Calibration Laboratory of s“‘\\\EZi"': Schweizerischer Kalbrierdienst
SChm’d & Panner e Service suisse d'étalonnage
Engineering AG et Servizio svizzero di taraturs
Zoughausstrasse 43, 8004 Zurieh, Switzeriand %y /7\\\\_.\} Swiss Calration Sarvice
o
Accredited by the Swiss Accreditation Service (SAS) Acorsgitation No.. SCS 108
The Swiss Accreditation Service is one of the signatories to the A
Muttliateral Agreament for the recognition of calibration certificates
Cliant Sporton (Auden) Cortificate No: D2450V2-736_Jul09
l__ ‘
Objoct D2450V2 - SN: 736

Celibrason procedure(s) AL-05.v7 :

’

Caltoration dote: July 20, 2009
Condition of me cadbeated tem 0 Tolerance

Ths cabration cotificase documenns T tracoakilty to nationsl standande, which reaize the plyscal units of measurements (S1)
™e ants and he uncantanies with confidence probabiity are gven on the lolowng pages and are part of the cenificate,

| Al calbrations have Been conducted in 18 Cosed Iaboralony fRciity: aovFnoment 1ampeaaiurs (22 + 31°C and humidity < 70%

!
| Catbration Equipment used (MATE critical for calbration)

Primary Standards L [ _Cal Dato (Calbeatec by, Centilicase No.) Schedued Castration

Powur moter EPM-4424 GBIZAB0TM 08-0ct-08 (No. 217-D0ese) Cct09

Power sacace HP B481A US37202703 08-0ct-08 (No. 217-00e858) Cet 03

Ratarence 20 4B Attecwsion SN 5086 (20g| 31-Mar-08 (No. 21701028 Mar 10

Typa-N mismalch combination SN 5047.2 7/ 05327 31-Mar-08 (No, 217-01029) Mar10

Ratarenca Probe ES30V2 SN 3025 F0-Ape-08 (No. ES3-3025_Apr(e=} Apr-10

DAE4 SN0 O7-Mar-06 (No, DAEA-60%_Mar08) Mar-10

Secondary Standards D¢ - Chack Date (0 houss) Schaaudsc Cneck

Power sensor HP BAE1A MY 41052317 18-0ct-02 §n house check Oct.U7) i housa chack: Oct.09 i

HF gonerator RAS SMT-O05 100008 4-Aug-99 (n house chook Oct07) 1 house chock: Oct.08

Matwork Anayzer HP 97536 USITI00588 Saz206 18-0ct-01 (n house check Oct-08) 1 house shoack: Oot09
Nama Funcien Signatuea |

Cafitrated by: W - Labeestory Techrician 5

ey e ot S aF

ssued July 22, 2009

This calbraticn carsficate shall not be raproducod axcept In Al withcut weitian approvad of the aboratory.

Cartificate No: D2450V2-736_Jul0d Page 1ol 9
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ssammon nas. Calibration Certificate of DASY

Calibration Laboratory of

'y, o
; Sn Schweizerischer Kalbrierdienst
Schmid & Partner N Service mslsse détalonaage
Engineering AG Gt Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerlang ’-4, 4/.?,::»‘\-\ Swiss Calibration Service
Acoreditnd by tho Swiss ACoaditalion Senice (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service 1S ona of Ihe signatories 1o the EA
Multsiateral Agreamant for te racognition of ealibeation certifioates

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 Technigues”, December 2003

b) IEC 62209-1, "Procedure to measure the Specific Absomtion Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

¢) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnaetic Fields; Additional Infermation for Evaluating Compliance of Mobile and
Portable 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 centificate. All figures stated in the cenificate are valid at the frequency indicated

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

* Feed Point Impedance and Retum Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncentainty requirad.

» Flectrical 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.

Cartilicate No: D2450V2-736_JulDg Page2of9
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SPORTON LAB.

Calibration Certificate of DASY

Measurement Conditions

DASY system conliguration, s 1ar as not given on page 1.
DASY Vaersion DASYS WE O
Extrapelation Adwvanced Extrapalation
Phantam Modular Flat Pharnbarn VE.0
Distance Dipole Centar - TSL 10 mm with Spacar
Zoom Scan Resolution dx, dy, dz =5 mm
| Frequency 2450 MHz + 1 MHz J
Head TSL parameters
The lollowing pararmeters and caloulations wars appied.
Temperature Perrmithivity Conductivity
Mominal Head TSL paramaters 22.0°C .2 1.80 mhafm
Measured Head TSL parameters {220 =0.2)°C --1-:] 2e6% 1. Tamho'm + B %
Head TSL temperalure during best (22.0+0.2)°C
SAR result with Head TSL
SAR averaged over 1 sm® (1 g) of Hasd TSL I:nn\;i'linn_
S4R measured 250 MYV inpul powiar 134 mW /g
SAR normalized normalized b TW S36mW fg

SAR for nominal Head TSL parameters | normakzed by 1W 54.2 mW /g = 17.0 % (k=2)
SAR averaged over 10 cm” {10 ) of Head TSL condtion

SAR measurad 250 mW Input pawer BLEI mW g

S54R normalized normalized o 10 253 MW g

SAR for nominal Head TSL parameders '

roermalized to 1W

25.5 mW fg = 165 % (k=2)

" Coreation 1o nominal TEL paramelens sacconding to d). chapler *SAR Sensilivbas”

Carificale Ma: D245002-736_Jullg

Page 3¢l D
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SPORTON LAB.

Calibration Certificate of DASY

Body TSL parameters
The lcllowing pararmeders and calculations were applied.

5AaR for nomingl Body TSL parameters *

normalized o 1w

Temparaiure Permittivity . Conductivity

Morminal Body TSL parameters 200 52,7 1,85 mho'm
Measured Body T5SL paramaters (220203 "C E2Ha+6% 1.88 mhadm 2 6 %
Body TSL temperature during test (21.0 =2 0.2) *C

SAR result with Body TSL
SAR averaged over 1 em” {1 g) of Body TSL Condition
SAR rmeasuned 250 mWW input power 13.4 MW 7 g
S4R normalizad normelized i W B36 mW /g

Si.ﬂ mW g = 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL condilion
SAR measuned 250 MW inpul poses 6.26 mW /g
AR normalized nofmalized 1o 1W 250 mw / q

SAR for nominal Body TSL parameters ©

normalized to 1W

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

Coraction to nominal TSL parameters according to d. chapler *SAR Senailivibag™

Cartificate Mo: D2450W2-736_Jull

Page 4 ¢ 0
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seanron a5, CaliDration Certificate of DASY

Appendix

Antenna Parameters with Head TSL

Impedance, transformed bo feed paint 53910 =22 0

Redurn Logs - 272 dB

Antenna Parameters with Body TSL

Impedance, iransformead to feed poin 48.7 1+ 4.2 1
FAetum Loss -2v.4d8

General Antenna Parameters and Design

| Electrical Daday (one direction) | 1.158 ns

Aftar long term use with 100W radiated powar, only & sbght warming of the dipohe near the teedpaint can be measwead.

Tha digoda 15 made of standard seminged coaxial cable. The center condwctor of ha faading line is directly connected 1o the
seoond arm of the dipele. The anenna is tharsfore short-gircuitad for CC-signals

Py @uogssivg fonee mus! be applied 1o e dpole arms, Bacause they might bend or the soldensd connactions near the
ledpaint may e damadged.

Additional EUT Data

Manulaciured by SPEAG
Manulactursd on August 26, 2003
Cenficale No; D2450V2-735 Jullo Paga 5 aof &

SPORTON INTERNATIONAL INC.



seanron a5, CaliDration Certificate of DASY

DASYS5 Validation Report for Head TSL

Date/Time: 20.07.2009 17:44:29
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz: Type: D2450V2; Serial: D2450V2 - SN736

Communication System: CW; Frequency: 2450 MHz: Duty Cycle: 111

Mcdium: HSL U111 BB

Medium parameters used: f = 2450 MHz; 6 = .78 mho/m; 5, = 40.2; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC)

DASYS Configuration:
e Prohe: ESIDV2 - SNIO2S; Cony 4,35, 4,35, 4.35): Calibrated: 300042000
o Sensor-Surdace: Smm {Mechanical Surface Detection)
¢ Elecinmics: DAEA Sni01; Calibealed: 07.03.2008
e Phastone Flat Phuntom 5.0 (front); Type: QDOOMNSOAA: Senal: 1001

o Measurement SW: DASYS, V50 Build 120, SEMCAD X Version 13.4 Build 45

Pin = 250 mW; d = 10 mm/Zoom Scan (7x7x7)/Cube 0:
Mcasurement grid: dx=3mm, dy=5mm, dz=5mm

Reference Vaiue = 100.6 V/m; Power Drift = 0.037 dB

Peak SAR (extrapolated) = 27.4 W/kg

SAR(I g) = 134 mW/g; SAR(10 g) = 6,33 mW/g

Maximum value of SAR {measured) = 16.9 mW/g

-m

“aa
"
n
"wa
-
0dB = |6 9mWig
Conflicate Mo: D2450V2-736_Jud9 Page 6 of 9
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searran 1as. Calibration Certificate of DASY

Impedance Measurement Plot for Head TSL

Cerifficate No: D2450V2-726 Ju(09 Pag

e70ol8

SPORTON INTERNATIONAL INC.



ssammon nas. Calibration Certificate of DASY

DASYS5 Validation Report for Body TSL

Date/Time: 14.07.2000 | 7:46:41
Test Labormory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2: Serial: D2450V2 - SN:736

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

Mediem: MSL U710 BB

Medium parameters used: f = 2450 MHz: o = 2 mho/m; g, = 52.9: p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEENEC)

DASYS Configuration:
e Probe: ESIDVY2 - SNI2S; ConvR 4 06, 4.06. 4.00): Calibrased: 30.04, 2000
s Sensor-Surdaoe: Imm (Mochanscal Surface Detection)
o Elecimones: DAES Sea01: Calibrated: 07.03.200%
®  Phantom: Flat Phantom 5.0 {back): Type: QDOUOPSIAA; Seaal. 1002

o Moeasurement SW.DASYS VS0 Buwld 120, SEMCAD X Version 13,4 Buikd 45

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

Reference Value =98 Vim: Power Drift = (1.018 dB

Peak SAR (extrapolated) = 27.1 Wikg

SAR(I g) = 134 mW/g; SAR(10 g) = 6,26 mW/g

Maximum value of SAR (measured) = 17.8 mW/g

-m

“ s

|
"
"
ﬁ L M

048 = 17.8mW/g
Cartiticata No: D2450V2-738_Juldd Page Bof &

SPORTON INTERNATIONAL INC.



searran 1as. Calibration Certificate of DASY

Impedance Measurement Plot for Body TSL

Cestéicate Noc D2450V2-736_Jul0D Page Dol 9

SPORTON INTERNATIONAL INC.



searran 1as. Calibration Certificate of DASY

Dipole Verification

Model / SN : D2450V2 / 736
Verification Date : Dec. 01, 2010

Antenna Parameters with Head TSL

Impedance, Transformed to Feed Point 46.51Q -3.06j]Q (5015Q)
Return Loss -25.97 dB (<=-20 dB)
-:::- Agi]ent Technomgies page 1of 1 01-Dec-2010 18:49:28

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

1.00

2.450000 GHz 46.51 Q
21.23 pF -3.060 Q

Ch1: Start 225000 GHz — Stop 2.65000 GHz

Channel Settings

Channel | Sweep | Points Start Stop IFBW| Sweep |Pow1|Pow2
Type (MHz) (MHz) (kHz) | Time (ms) | (dBm) | (dBm)
1 LinFreq | 201 |2250.000000 | 2650.000000 | 0.030 | 6006.280 | 0.00| 0.00

Trace Attributes
Window | ID | Trace | Channel | Correction | Smooth | Options | Marker Position Response
1 1 [s11 1 C 1-Port 1 2450 MHz | (46.583 Q, -3.1446 Q) 20.658 pF

SPORTON INTERNATIONAL INC.



searran 1as. Calibration Certificate of DASY

: Agilent Technologies page 1of 1 01-Dec-2010 18:48:37
Window 1 (1)S11dB
LogMag C 1-Port
50.00
I >1: | 2.450000 GHz |-25.97 dB
40.00
30.00
20.00
10.00
0.00 ,
-10.00
-20.00
Y/
-30.00
-40.00
-50.00
Ch1: Start 2.25000 GHz — Stop 2.65000 GHz
Channel Settings
Channel | Sweep | Points Start Stop IFBW| Sweep |Pow1|Pow2
Type (MHz) (MHz) (kHz) | Time (ms) | (dBm) | (dBm)
1 LinFreq | 201 |2250.000000 | 2650.000000 | 0.030 | 6006.280 | 0.00| 0.00
Trace Attributes
Window | ID | Trace | Channel | Correction | Smooth | Options | Marker Position Response
1 1 |81 1 C 1-Port 1 2450 MHz | -25.985 dB

SPORTON INTERNATIONAL INC.



searran 1as. Calibration Certificate of DASY

Antenna Parameters with Body TSL

Impedance, Transformed to Feed Point

51.39Q

-3.72i0  (5045Q)

Return Loss

-28.15dB (<= -20 dB)

Agilent Technologies

page 1

of 1

01-Dec-2010 18:35:13

1.00

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

2.450000 GHz 51.39 Q
17.47 pF -3.718 Q

Ch1: Start 2.25000 GHz

Stop 2.65000 GHz

Channel Settings
Channel | Sweep | Points Start Stop IFBW| Sweep |Pow1|Pow2
Type (MHz) (MHz) (kHz) | Time (ms) | (dBm) | (dBm)
1 LinFreq | 201 |2250.000000 | 2650.000000 | 0.030 | 6006.280 | 0.00| 0.00
Trace Attributes
Window | ID | Trace | Channel | Correction | Smooth | Options | Marker Position Response
1 1 [s11 1 C 1-Port 1 2450 MHz | (51.398 Q, -3.7150 Q) 17.486 pF

SPORTON INTERNATIONAL INC.




searran 1as. Calibration Certificate of DASY

: Agilent Technologies page 1of 1 01-Dec-2010 18:34:01
Window 1 (1)S11dB
LogMag C 1-Port
50.00
I >1: | 2.450000 GHz |-28.15dB
40.00
30.00
20.00
10.00
0.00 ,
-10.00
—
-20.00
30.00 K/
-40.00
-50.00
Ch1: Start 2.25000 GHz — Stop 2.65000 GHz
Channel Settings
Channel | Sweep | Points Start Stop IFBW| Sweep |Pow1|Pow2
Type (MHz) (MHz) (kHz) | Time (ms) | (dBm) | (dBm)
1 LinFreq | 201 |2250.000000 | 2650.000000 | 0.030 | 6006.280 | 0.00| 0.00
Trace Attributes
Window | ID | Trace | Channel | Correction | Smooth | Options | Marker Position Response
1 1 |81 1 C 1-Port 1 2450 MHz | -28.139 dB

SPORTON INTERNATIONAL INC.




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 §

SPORTON INTERNATIONAL INC.



seanron 1as. CaliDration Certificate of DASY

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

SPORTON INTERNATIONAL INC.



SPORTON LAB.

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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seanron 1as. CaliDration Certificate of DASY

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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seanron a5, CaliDration Certificate of DASY

Calibration Laboratory of \x“‘&"’@ S Schwoizerischer Kalibrierdienst
Schmid & Partner e c Service suisse d'étalonnage
Engineering AG 5 & Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland % ~ = 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 Agr t for the gnition of calibration certificates
client  Sporton (Auden) Certificate No: ET3-1787_May10
ICALI BRATION CERTIFICATE
e
Otject ET3DV6 - SN:1787
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. May 18,2010

This calibeation certificate documents the fraceability to national standards, which realize the physical units of measurements (SI)
The measurements and the uncert with confid probabiity are given on the folowing pages and are part of the certficate

All calibrations have been conducted in the closed laboratory facity. environment temperature (22 £ 3)°C and humidity < 70%

Cadbration Equipment used (METE critical for calibration)

Primary Standards |o» Cal Date (Certficate No ) Scheduled Calibration

Power mater E44198 GB41203874 1-Apr-10 (No. 217-01136) Ape-11

Power sensor E4412A MY41495277 1-Apr-10 (No. 21 7-01136) Apr-11

Power sensor E4412A MY41498087 1-Apr-10 (No. 217-01138) Apr11

Raference 3 dB Attenuator SN: S5054 (3¢) 30-Mar-10 (No. 217-01150) Mar-11

Reference 20 dB Attenuator SN: S5086 (20b) 30-Mar-10 (No. 217-01161) Mar-11

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

Reference Probe ES30V2 SN: 3013 30-Dac-09 (No. ES3-3013_Dec0B) Dec-10

DAE4 SN: 860 20-Apr-10 (No. DAE4-660_Ape10) Apr-11

Secondary Standards D # Check Date (in house) o Scheduled Check

RF generator HP 8648C US3842U01700 4-Aug-93 (in house check Oct-09) In house check Oct-11
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SPORTON LAB.

Calibration Certificate of DASY

Calibration Laboratory of S Schwoizerischer Kallbrierdienst

Schmid & Partner c Service sulsse d'étalonnage
Engineering AG Servizio svizzero di taratura

Zeughausstrasso 43, 8004 Zurich, Switzerland S swiss Calibration Service

Accradited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

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

Multilateral Ag nt for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMx,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCcP 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 8 & rotation around an axis that is in the plane normal to probe axis (at measurement center),

i.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 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:
» NORMX,y z: Assessed for E-field polarization 3 = 0 {f < 900 MHz in TEM-cell, f > 1800 MHz: R22 waveguide).
NORMy,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)

*  NORM(f)x.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,

¢ 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.

e  Axyz Bxy.z 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 { > 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 NORMSx,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 Offsef. 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

ET3DV6 SN:1787 May 18, 2010

Probe ET3DV6

SN:1787

Manufactured: May 28, 2003
Last calibrated: May 26, 2009
Recalibrated: May 18, 2010

Calibrated for DASY/EASY Systems

{Note: non-compatible with DASY2 system!)
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ET3DV6 SN:1787 May 18, 2010

DASY/EASY - Parameters of Probe: ET3DV6 SN:1787

Basic Calibration Parameters

Sensor X | Sensor Y | Sensor Z lUnc (k=2)
Norm (uV/(V/im))* 1.60 1.79 210 |+10.1%
DCP (mV)® 92.4 95.5 91.0

Modulation Calibration Parameters

(§]]s] Communication System Name PAR A B Cc VR Unc®
dB dBuV mV (k=2)
10000 cw 0.00 X 0.00 0.00 1.00( 300.0 1 1.5%
Y 0.00 0.00 1.00[ 3000
Z 0.00 0.00 1.00[ 3000

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 uncertamties of NormX. ¥, 2 do not affect the E-fieid uncerainty inside TSL (see Pages 5 and 6)
* Numerical linearization parameter uncentainty nat required
- Uncertainty is daterminad using the macmum dewiabon from [inesr response applying recatangular dsinbution and is for the square of the field value
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ET3DV6 SN:1787 May 18, 2010

DASY/EASY - Parameters of Probe: ET3DV6 SN:1787

Calibration Parameter Determined in Head Tissue Simulating Media

f [MHz] Validity [MHz)®  Permittivity Conductivity ConvF X ConvFY ConvFZ Alpha Depth Unc (k=2)
750 +50/% 100 415+ 5% 0.90 £ 5% 6.56 6.56 6.56 0.52 196 £11.0%
835 +50/2 100 419+5% 0.89 £ 5% 6.21 6.21 6.21 0.42 223 £11.0%
1750 + 50/ 100 401 + 5% 1.37 £ 5% 5.36 5.36 536 0.49 118 £11.0%
1900 +50/% 100 40.0 £ 5% 1.40 £ 5% 5.09 5.08 5.09 0.66 220 +11.0%
2450 +50/% 100 39.2+5% 1.80 £ 5% 4.50 4.50 450 0.99 163 £11.0%

“ The validity of + 100 MHZ only applies for DASY v4 4 and heghar (s6e Page 2). The uncariainty |8 the RSS of the ComvF uncertainty at cabbration fregquency

and tha uncanainty for the Ingicaled fraguency band
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ET3DV6 SN:1787 May 18, 2010

DASY/EASY - Parameters of Probe: ET3DV6 SN:1787

Calibration Parameter Determined in Body Tissue Simulating Media

f [MHz) Validity [llll-lz]8 Permittivity Conductivity ConvF X ConvFY ConvFZ Alpha Depth Unc (k=2)
750 +50/+100 55.5 £ 5% 0.96 + 5% 6.22 6.22 6.22 0.48 220 +11.0%
835 +50/%100 55.2 £ 5% 0.97 + 5% 6.12 6.12 6.12 0.39 245 £ 11.0%
1750 +50/+100 53.4 £ 5% 149+ 5% 472 472 472 0.63 290 £11.0%
1800 +50/+ 100 533 +5% 1.52 £ 5% 4.47 4.47 4.47 0.88 239 £ 11.0%
2450 £50/+100 52.7 £ 5% 1851 5% 403 403 4.03 0.99 135 2+ 11.0%

 The validity of + 100 MHz only applies for DASY w4 4 and higher (see Papge 2) The unceriainty is the RSS of the ConvF uncertainty at calbraton frequency

and the uncertainty for the indicated frequency band
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ET3DV6 SN:1787 May 18, 2010

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

Frequency response (normalized)
P
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—0—TEM @ 122

Uncertainty of Frequency Response of E-field: + 6.3% (k=2)
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ET3DV6 SN:1787

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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searran 1as. Calibration Certificate of DASY

ET3DV6 SN:1787

Dynamic Range f(SAR,.4)
(Waveguide R22, f = 1800 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment

f =835 MHz, WGLS R9 (head) f=1750 MHz, WGLS R22 (head)

0 10 20 30 40 50 60 0 10 20 30 40
z[mm] 2[mm)]
—®— Analytical —0— Measurements —@— Analytical ~0—Measurements

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

Error [dB]

®-1.00-080 W-080-060 M-060-040 W-040-020 W-020-000
Q000020 WO20040 DO4OS) BOEC060 WO.LD1.00

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

Sansor Arrangement Triangular
Connector Angle [*) Not applicable
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode dizabled
Probe Owverall Length 337 mm
Probe Body Diametar 10 mm
Tip Length 10 mm
Tip Diametear 6.8 mm
Probe Tip to Sensor X Calibration Point 2.7 mm
Probe Tip to Sensor Y Calibration Point 27 mm
Probe Tip to Sensor Z Calibration Paint 2.7 mm
Recommanded Measurement Distance from Surface 4 mm
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