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Glossary

Schwalzarischar Kallbrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accraditation No.: SCS 108

DAE

data acguisition electronics

Connector angle  information used in DASY system to align probe sensor X 1o the robot

coordinate system.

Methods Applied and Interpretation of Parameters
» DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

« Connector angle: The angle of the connector Is assessed measuring the angle
mechanically by a tool inserted. Uncertainty is not required.

» The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty,

DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurement,

Common mode sensitivity: Influence of a positive or negative common mode voltage on
the differential measurement.

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

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

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: DAE input resistance at the connector, during intemal auto-zeroing
and during measurement.

Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

Powaer consumption: Typical value for information. Supply currents in various operating
modes,

Cerificate No: DAE4-305_Jun10 Page 2 of 5
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DC Voltage Measurement
A/D - Converter Resolution nominal

High Range:
Low Range:

158 =
1LSB =

G.IuV
GinV,

full range =
fullrange= -1.......

=100...+300 my

DASY measurement paramsters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Calibration Factors

X

Y -

Zz

High Range 404172 + 0.1% (k=2) | 404.719+ 0.1% (k=2) | 404.209 + 0.1% (k=2)
Low Range 3.82185 2 0.7% (k=2) | 396735 £ 0.7% (k=2} | 3.95500 % 0.7% (k=2)
Connector Angle

Connectar Angle to be used in DASY systern

2240°%1°

Cartificate No: DAE4-905_Juni0
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Appendix
1. DC Voltage Linearity
High Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 200001.5 .21, -0.00
Channel X + Input 20004.18 4.08 0.02
Channel X = Input -19998.09 131 0.1
Channel ¥ + Input 199369.6 -3.28 -0.00
Channel Y + Input 20002.74 2.64 0.01
Channel Y - Iinput -20004.20 -4.90 0.02
Channel Z + Input 199999.1 -2.08 -0.00
Channel Z + Input 20000.78 078 0.00
Channel Z = Input -20002.05 -1.75 0.
Low Range Reading (uV) Difference {uV) Error (%)
Channel X + Input 1989.7 -0.25 -0.01
Channal X + Input 159.50 -0.21 =011
Channel X - Input -200.49 -0.59 0.30
Channel Y + Input 2000.0 016 -0.01
Channel Y + Input 188,13 -0.87 -0.44
Channel ¥ = Input -201.14 -0.94 0.47
Channal Z + Input 1899.6 -0.51 -0.03
Channal Z + Input 168.64 -1.16 -0.568
Channel Z - Input -201.10 -0.80 0.40
2. Common mode sensitivity
DASY measurement parameaters: Auto Zere Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage {(mV) Average Reading (uV) Average Reading {uV)
Channel X 200 9.56 8.24
- 200 -6.95 -8.74
Channel ¥ 200 7.60 B.2B
- 200 -9.44 -9.48
Channel Z 200 1.21 1.69
- 200 -4,02 -3.18
3. Channel separation
DASY measurement parameters: Autc Zore Time: 3 sec; Measuring fime: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel Y (uV) Channel Z {u\V)
Channel X 200 - 0.13 0.14
Channel Y 200 1.89 1.21
Channel Z 200 -0.08 -2.01 -
Certificate No: DAE4-B056_Jun10 Page 4 of 5
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4. AD-Converter Values with inputs shorted
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring fime: 3 sec
High Range (LSB) Low Range {LSB)
Channel X 15895 15875
Channel ¥ 16144 o= 17080
Channel Z 16372 15861
5. Input Offset Measurement
DASY measurement parameters: Auto Zera Time: 3 sec; Measuring time: 3 sec
Input 10ML2
Average (uV) min. Offset (uV) | max. Offset (uV¥) Std. I{:::::a“m
Channel X 0.19 -1.12 1.82 0.28
Channel ¥ -0.55 -1.09 0.03 0.21
Channel Z -1.01 214 0.10 0.39
6. Input Offset Current
Mominal Input circuitry offset current on all channels: <25fA
7. Input Resistance
Zercing (MOhm) Measuring (MOhm)
Channal X 0.1999 201.6
Channel Y 0.2000 199.4
Channel 2 0.2000 189.8
8. Low Batltery Alarm Voltage (verified during pre test)
Typical values Alarm Level (VDC)
Supply (+ Vcc) +7.9
Supply (- Vee) 7.6
9. Power Consumption (verified during pre test)
Typlcal values Switched off (mA) | Stand by (mA) Tranamitting (mA)
Supply (+ Vec) +0.0 +5 +14
Supply (- Vec) =0.M1 B -8
Cartificate No: DAE4-805_Juni10 Paga 5 of 5
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Certificate No: ET3-1788_Sep09

CALIBRATION CERTIFICATE

Object

Calibration procedure(s)

Calibration date

Condition of the calibrated item

Primary Standards

Power meter E4419B
Power sensor E4412A
Power sensor E4412A
Reference 3 dB Attenuator
Reference 20 dB Attenuator
Reference 30 dB Attenuator
Reference Probe ES3DV2
DAE4

Secondary Standards
RF generator HP 8648C
Network Analyzer HP 8753E

Calibrated by

Approved by

ET3DVE - SN:1788

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

September 23, 2009

In Tolerance

Calibration Equipment used (M&TE critical for calibration)

1D #

Cal Date (Certificate No.)

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

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

Scheduled Calibration

GB41293874
MY41495277
MY41498087
SN: S5054 (3c)
SN: 85086 (20b)
SN: §5129 (30b)
SN: 3013

SN: 660

D #

1-Apr-09 (No. 217-01030)
1-Apr-09 (No. 217-01030)
1-Apr-09 (No. 217-01030)
31-Mar-09 (No. 217-01026)
31-Mar-09 (No. 217-01028)
31-Mar-09 (No. 217-01027)
2-Jan-09 (No. ES3-3013_Jan09)
9-Sep-08 (No. DAE4-660_Sep08)

Check Date (in house)

Apr-10
Apr-10
Apr-10
Mar-10
Mar-10
Mar-10
Jan-10
Sep-09

Scheduled Check

US3642U01700

US37390585

Name
Claudio Leubler

Katja Pokovic

4-Aug-99 (in house check Oct-07)
18-Oct-01 (in house check Oct-08)

Function
Laboratory Technician

Technical Manager

This calibration certificate shall not be reproduced except in full without written approval of the Iabgratory

In house check: Oct-09
In house check: Oct-09

Signature

Issued: September 23, 2009

Certificate No: ET3-1788_Sep09
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Calibration Certificate of DASY

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

S Schweizerischer Kalibrierdienst
Service suisse d'étalonnage

c Servizio svizzero di taratura

S swiss Calibration Service

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

Glossary:

TSL tissue simulating liquid

NORMx,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMXx,y,z

DCP diode compression point

Polarization ¢ ¢ rotation around probe axis

Polarization 9 3 rotation around an axis that is in the plane normal to probe axis (at

measurement center), i.e., § = 0 is normal to probe axis

Calibration is Performed According to the Following Standards:

a) 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: Measurement Techniques”, December 2003

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

Methods Applied and Interpretation of Parameters:
o NORMXx,y,z: Assessed for E-field polarization 9 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz:
R22 waveguide). NORMXx,y,z are only intermediate values, i.e., the uncertainties of
NORMXx,y,z does not effect the E2-field uncertainty inside TSL (see below ConvF).

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

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

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

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

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

Certificate No: ET3-1788_Sep09 Page 2 of 9
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ET3DV6 SN:1788 September 23, 2009

Probe ET3DV6

SN:1788

Manufactured: May 28, 2003
Last calibrated: September 23, 2008
Recalibrated: September 23, 2009

Calibrated for DASY Systems

(Note: non-compatible with DASY2 system!)
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ET3DV6 SN:1788 September 23, 2009

DASY - Parameters of Probe: ET3DV6 SN:1788

Sensitivity in Free Space” Diode Compression®
NormX 179 +104%  pVH(VIm) DCP X 95 mV
NormY 168 +101%  pV/(VIm) DCP Y 98 mV
NormZ 1.74 £ 10.1% u\VHVIm)? DCP Z 91 mVv

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Please see Page 8.

Boundary Effect

TSL 835 MHz Typical SAR gradient: 5 % per mm
Sensor Center to Phantom Surface Distance 3.7mm 4.7 mm
SAR,, [%] Without Correction Algorithm 10.4 6.8
SAR, [%] With Correction Algorithm 08 0.5
TSL 1750 MHz Typical SAR gradient: 10 % per mm
Sensor Center to Phantom Surface Distance 3.7mm 4.7 mm
SAR,, [%] Without Correction Algorithm 12.5 8.3
SAR,, [%] With Correction Algarithm 0.8 0.4

Sensor Offset

Probe Tip to Sensor Center 2.7 mm

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

* The uncertainties of NormX,¥.Z do not affect the EX-fisld uncerainty inside TSL (see Page 8).

® Mumerical linearization parameter: uncerainty not required.

Certificate No: ET3-1788_Sep09 FPage 4 of 9
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ET3DV6 SN:1788 September 23, 2009

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)
Certificate No: ET3-1788_Sep09 Page 5 of 9
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ET3DV6 SN:1788 September 23, 2009

Receiving Pattern (¢), 9 = 0°

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

—0—30 MHz
‘ ' ‘ —8— 100 MHz

o.g \ \ \ - ‘ ——600 MHz
0. ""MMM e

02 | | ‘
‘ —&— 2500 MHz

Error [dB]

0 60 120 180 240 300
Cly|

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

Certificate No: ET3-1788_Sep09 Page 6 of 9
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ET3DV6 SN:1788

1.E+06

1.E+05

1.E+04

Input Signal [uV]

1.E+02

1.E+01

1.E+00
0.0001

Error [dB]

(=]
@

-1.0
0.001

Certificate No: ET3-1788_Sep09

1.E+03 |

—&—not compensated

September 23, 2009

Dynamic Range f(SAR..q4)
(Waveguide R22, f = 1800 MHz)

0.001 0.01 0.1 1 10 100
SAR [mW/cm®]

—&—compensated

Q- . © 000000000
-0.2 :

0.01 01 1 10 100
SAR [mWicm®]

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

Page 7 of 8
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ET3DV6 SN:1788

September 23, 2009

Conversion Factor Assessment

f = 835 MHz, WGLS R9 (head)

f=1750 MHz, WGLS R22 (head)

4.0 300
35 250
3.0 |
% E 200
— 25 _
5 .| :
§ 2.0 | E 15.0
£ 15 | £
- | % 100 |
7] | (7] |
1.0 | | |
05 5.0 4
0.0 T 0.0 ! f
] 40 60 0 10 20 30 40
z[mm] z[mm)]

—@— Analytical —0— Measurements —@— Analytical —— Measurements
f[MHz] Validity [MHz]® TSL Permittivity Conductivity  Alpha Depth  ConvF Uncertainty
835 + 50/ +100 Head 415:5% 090+5% 035 250 6.30 £ 11.0% (k=2)
1750  +50/+100 Head 401+5% 1.37+5% 050 263 540 £ 11.0% (k=2)
1900 £50/+100 Head 400+35% 140+5% 068 224 511 £ 11.0% (k=2)
2450 +£50/+100 Head 39.2+5% 180+5% 0.99 1.77 4.48 +11.0% (k=2)
835 +50/+100 Body 552+5% 097 +5% 0.33 265 6.08 +11.0% (k=2)
1750 £ 50/+100 Body 534+5% 1.495+5% 0.58 348 477 £ 11.0% (k=2)
1900 +50/+100 Body 53.3+5% 1.52+5% 075 285 452 +11.0% (k=2)
2450 +50/+100 Body 52.7+5% 1.95+5% 0.9 1.54 419 +11.0% (k=2)

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

Cerlificate No: ET3-1788_Sep09
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ET3DV6 SN:1788 September 23, 2009

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

Error [dB]

H-1.00--0.80 W-0.80--0.60 B-0.60--0.40 B-040--0.20 @-0.20-0.00

lEl0.00-O 20 E020040 DO040-060 M@060-0.80 MWO0.80-1.00

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

Certificate No: ET3-1788_Sep09 Page 9 of 9
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Calibration Laboratory of LT, Schwelerischer Kalibrierdianst
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Zeughausstrasse 43, 8004 Zurich, Switzerland "{,l,:ﬁ:;:\f' Swiss Calibration Service

Accredited by the Swiss Accrediation Service (SAS)
Tha Swiss Accroditation Service i= one of the signatories to the EA
Multilateral Agreemant for the recognition of calibration certificates

Client

Sporton (Auden)

accreditation No.: 'SCS5 108

Cantificats No: ET3-1788_Sep10

CALIBRATION CERTIFICATE

ET3DVe - SMN:1T88

Oibjesct

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

Gabbratan procedune(s)

Cabbratan data

September 21, 2010

This cakbrabion canficate docume s the iraseabdlity io nalsonal standards, which realize the physical unils of messuremants (51}
The measuwrements and the uncertainties with confidence probabilly ame given an the folloesng pages and are part of the certdicate.

Al calibrabons have been conducted in the cosed laboratosy taclily. environment temperature (22 & 3)°C and bumidity = T0%

Calibration Equpment used (METE critical for calibration)

| Primary Standards 0# Cal Date [Cerificais Mo.) Seheduled Calibralion
Power mater E44198 GB41253874 1-Apr-10 (Mo, 21701138 Apr-11
| Power sanacr E44124 MAY41495277 1-Apr-10 (Mo, 217-01138) Ape-11

Power sensor E44124 W4 149B08T 1-Apr-10 (Mo, 217-01136) Ape-11

Rederance 3 dB ARersalor SN: 55054 (3c) 30-Mar-10 {Na, 217-01155) Mar=11

Referenca 20 8 Attenuator SN 53066 (200) S0-Mar-10 (Mo, 21701161} Mar-11

Redarance 30 o8 Atlenuaicr SM: 55128 |(30a) Ahar-10 (No. 217-01160) Mar-11

Rederence Probe ES30V2 SN 3013 30-Dec-09 (Mo ES3-3013_Desc0@) Dec-10

DAES SN BEQ 20-Apr-10 (Mo. DAEL-BE0_Ape10) Apr-11

Secondary Slandards s} ] Chack Date (in hauss) Schaduled Check

RF generaior HP 6480 LF53642001 700 A-Aug-89 {in house check Oct-09) In houge cheek: Oet-11
Natwork Anakyzer HP 8753E LIS37 390585 18-0¢2-01 (in house check Oc-08) In house check: Oct10

Mamsa Funiction Sagnature
Calibrated by: Joton Kastrath Labaratary Technician
SRR L
Approved by Kalja Pokavic Tachnical Manager ’:é—/" -
Issued: Seplember 22, 2010

This calibration certificate shall nat be reproduced axcepd i ul withoul witien aporoval of the laboratory.

Certificate No: ET3-1788_Sep10

Page 19f 11

SPORTON INTERNATIONAL INC.




SPORTON LAB.

Calibration Certificate of DASY

Calibration Laboratory of

S  Schweizerischer Kalib
Schmid & Partner c Service suisse d'étalonnage
Engineering AG Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzorland S Swiss Calibration Service
Accredited by the Swiss Accreditation Servica (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreoment for the recognition of calibration certificates
Glossary:
TSL tissue simulating hqusd
NORMx, v,z sensitivity in free space
ConvF sensitivity in TSL  NORMx,y,z
pce diode compression point
CF crest factor (1/duty_cycle) of the RF signal
A B C modulation dependent linearization parameters
Polarization ¢ o rotation around probe axis
Polarization 3 3 rotation around an axis that is in the plane normal 1o probe axis (al measurement center),

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

Calibration is Performed According to the Following Standards:

a)

b)

|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

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

Methods Applied and Interpretation of Parameters:

NORMx.y. z: Assessed for E-field polarization 3 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 wavegulde)
NORMXx,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does nol 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 uncertaintly 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.

Ax.y.z Bx,y.z, Cx.y.z VRx,y.z. 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 dicde.

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using anatytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMXx,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.

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

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

Certificate No- ET3-1788_Sep10 Page 2 of 11
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ET3DV6 SN:1788 September 21, 2010

Probe ET3DV6

SN:1788

Manufactured: May 28, 2003
Last calibrated: September 23, 2009
Recalibrated: September 21, 2010

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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ET3DV6 SN:1788 September 21, 2010

DASY/EASY - Parameters of Probe: ET3DV6 SN:1788

Basic Calibration Parameters

Sensor X | Sensor Y | Sensor Z |Unc (k=2)
Norm (uV/(Vim)*y* 1.76 1.69 1.76 | 210.1%

DCP (m\)® 91.6 91.0 95.1

Modulation Calibration Parameters

uiD Communication System Name PAR A B c VR Unc®
dB8 dBuV mV (k=2)
10000 cwW 000 X 0.00 0.00 1.00{ 3000 | +15%
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 uncerainties of NomX ¥.Z do net affect #e E'field uncertainty inside TSL (see Pagss 5 and 6)

- Numencal Inearzation PRAMEEr uncertainty not regured

* Uncenainty 1s ostermined using tha maxeum davistion from insar response applying recatangular distnbution and I1s expressed 1or the square of the fiald value
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seanron a5, CaliDration Certificate of DASY

ET3DVE SN:1788 September 21, 2010

DASY/EASY - Parameters of Probe: ET3DV6 SN:1788

Calibration Parameter Determined in Head Tissue Simulating Media

f MHz] Validity [MHz]"  Permittivity Conductivily ConvFX ConvFY ComvE Z Alpha  Depth Une (ke2)
B35 + 50/ £ 100 415+ 5% 0.90 + 5% B.23 8,23 623 041 232 +11.0%
200 =50/ £ 100 415 +5% 0.97 + 5% 611 &1 611 2a 285 £11.0%
1750 2501+ 100 40,1 + 5% 137 £ 5% 528 5.20 5.29 051 251 £11.0%
1600 2807100 40.0 + 5% 1.40 £ 5% 5.03 5.03 503 065 225 £ 11.0%
2450 507 £100 39.2 £+ 5% 1.80 £ 5% 435 4.35 4.35 038 169 £11.0%

The validity of £ 100 MHz crily applies for DASY v 4 and Figher (588 Fage ). The unceriainty is the RSS af the ConvF uncertanty at calibration frequency

and the uncartarty Tor the indicalad Ineguency band
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seanron a5, CaliDration Certificate of DASY

ET3DVE SN:1788 September 21, 2010

DASY/EASY - Parameters of Probe: ET3DV6 SN:1788

Calibration Parameter Determined in Body Tissue Simulating Media

{ [MHz) Validity [MHz]"  Permittivity Conductivity ComwF X ConwFY  ComF Z Alpha  Depth Unc (k=2)
B35 450/ 100 552 + 5% 0.87 + 5% 5949 5,09 5.00 0.35 262 £11.0%
800 +50/+100 55.0 £ 5% 1.05 £ 5% 6.07 6.07 8.07 0.32 287 11.0%
1750 + 50/ + 100 534 + 5% 148 £5% 467 4,67 467 051 309 +11.0%
14900 +50/ 100 533+ 5% 152 £5% 439 439 439 033 256 +11.0%
2450 + 50+ 100 527 & 5% 1,95 £ 5% 4.04 4.04 4.04 0.99 1.40 +11.0%

% The vakdigy of £ 100 MHz anty appias for DAEY w4 and higher [See Page ). The uncerainty is the RSS of the GonyF uncertarty at calibration frequency

ani the uncartainty for the indicated fresquency band
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searran 1as. Calibration Certificate of DASY

ET3DV6 SN:1788 September 21, 2010

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

Freguency response (normalized)
=

09
06
07
06
05 .
0 500 1000 1500 2000 2500 3000
f [MHz)
—o—1EM ——Rz2

Uncertainty of Frequency Response of E-field: £ 6.3% (k»2)
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seanron a5, CaliDration Certificate of DASY

ET3DV6 SN:1788 September 21, 2010

Receiving Pattern (¢), 9 = 0°

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

@K =Y =2 O Tot —O—X Y -2 —O—Tot
10
08
06
g g-; —0—130 MHz
00 .mea —8— 100 MHz
B2 ~—0— 500 MHz
w
04 —8— 1800 MHz
-06 —&— 2500 MHz
08
10
0 60 120 180 240 300
I
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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seanron a5, CaliDration Certificate of DASY

ET3DV6 SN:1788 September 21, 2010

Dynamic Range f(SAR,,.4)

(Waveguide R22, f = 1800 MHz)

1.E+06
1.E+05

1.E+04

Input Signal [uV)
m
S
w

1.E+02
1. E+O1

i
1.E+00 !
0.0001 0.001 001 0.1 1
SAR [mW/cm’)

—8— ot compensaled —&— compansated

Egor [4B)
~

o9 00920000

0.001 a0 01 1

10 100
SAR [mWicm?

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

f =900 MHz, WGLS RS (head) f= 1750 MHz, WGLS R22 (head)
4.0 300
35 280
30
;2 5 E 0
“
E20 E150
2 S
3 % E100
1.0 @
L4 e
@05 @ 50
0.0 00
0 10 20 0 40 50 60 0 10 20 0 40
z[mm) z{mm)
@ Anatyticsl Qe Messiraments —0— Analytical e T IS
Deviation from Isotropy in HSL
Error (¢, 9), f = 900 MHz
o
2
5
o 9
®-100-080 W-080-060 MOG0-040 W-040-020 W-020-000
Q0000 W04 D00K0 MOLOOZD  BOSI-1.00
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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seanron a5, CaliDration Certificate of DASY

ET3IDVE SN:1788

Other Probe Parameters

September 21, 2010

Sensor Arfangement Trigngular
Connector Angle () Mot applicabla
Mechanical Surface Detection Mode enatbled
Oiptical Surface Detection Mode dizabled
Prabe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 10 mm
Tip Dharmatar 6.8 mm
Probe Tip to Sensor X Calibration Point 2.7 mm
Probe Tip to Sensor Y Calibration Point 2.7 mm
Probe Tip to Sensor £ Calibration Point 2.7 mm
Recommended Measurement Distance from Surface 4 mm
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