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FCC Test Report

D2450V2, serial no. 735 Extended Dipole Calibrations
Referring to KDB 450824, if dipoles are verified in return loss (<-20dB, within 20% of prior calibration), and in
impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and the calibration

interval can be extended.

<Dipole Verification Data> - D2450 V2, serial no. 735
2450 MHz - Head

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978



FCC Test Report

2450 MHz — Body

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978



FCC Test Report

<Justification of the extended calibration>

D2450V2 - serial no. 735

2450 Head 2450 Body
Real Imaginary Real Imaginary
Date of Return-Loss | Delta Delta Delta |Return-Los | Delta Delta Delta
Impedance Impedance Impedance Impedance
Measurement (dB) (%) (ohm) (ohm) s (dB) (%) (ohm) (ohm)
(ohm) (ohm) (ohm) (ohm)
6.17.2010 -26.098 53.848 3.4219 -28.537 50.537 3.7285
6.17.2011 -26.067 |0.119 53.219 |0.629 | 4.0128 | -0.591 | -28.516 | 0.074 51.934 |-1.397| 2.9174 |0.811

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.

SPORTON INTERNATIONAL INC.

TEL : 886-3-327-3456
FAX : 886-3-328-4978




Calibration Certificate of DASY

Calibration Laboratory of Schweizerischer Katibrierdienst
Schmid & Partner Service suisse d'étalonnage
Engineering AG Servizio svizzero di taratura

Zoughausstrasse 43, 8004 Zurich, Switzerland Swiss Calibration Service
Accredited 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

cienn  Sporton (Auden) Certificate No: DAE4-778_Oct10
@' ALIBRATION CERTIFICATE |

Object DAE4 - SD 000 D04 BJ - SN: 778

Calibration procedure(s) QA CAL-06.v22

Calibration procedure for the data acquisition electronics (DAE)

Cahbrason date October 22,2010

This calibraton cortficate documents the Iraceability 10 national standards, which realize he physical units of measurements (S1)
The measurements and the uncensinties with confidance probabiity are given on Me following pages and are part of the cortificate

All calibrations have been conducted in the closod laboratory facility: environmeant tempesature (22 = 3)°C and hurnidity < 70%,

Calbration Equipment used (MATE critical for calibration)

| Pomary Standards 0¥ __Cal Date (Cemificata No.) Schaduled Calibration
Keithiay Multmeter Type 2001 SN. 0810278 28-Sap-10 (No:10378) Sap-1
Secondary Standards 1D ¥ Check Date (in houss) Schedutad Chack
Calibrator Box V1.1 SE UMS 006 AB 1004  07-Junv10 (in house check) In house check: Jun-11
Narno Function Sigrature

Caltrated by: Eric Hainfel Technician %
Appreved by Fin Bomholt RAD Director .‘VW

Issued: October 22, 2010

This calbeation cartificate shall not be reproduced except In fdl without whtton approval of the laboratory,

Certificate No: DAE4-778_0ct10 Page 10l 5
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Calibration Certificate of DASY

Calibration Laboratory of S  Schweizerischer Kalibrierdienst
Schmid & Partner ¢  Service suisse détalonnage
Engineering AG Servizio svizzero d| taratura

Zoughausstrasse 43, 8004 Zurich, Switzerland S Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accredilation Service is one of the signatories 10 the EA
Multiateral Agreement for the recognition of calibration certificates

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 Voitage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable 1o 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.

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

e 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: 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.

Certificate No; DAE4-778_Oct10 Page 2 of 5
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Calibration Certificate of DASY

DC Voltage Measurement
A/D - Converter Resolution nominal
High Range: 1LSB = B.1uVv full range = -100...4300 mV
Low Range: 1ILSB = 81nv , fullrange = -1, +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y 2
High Range 404.679 + 0.1% (k=2) | 403.480 + 0.1% (k=2) | 405.025 + 0.1% (k=2)
Low Range 3.98633 + 0.7% (k=2) | 3.96375 + 0.7% (k=2) | 3.99940 + 0.7% (k=2)
Connector Angle
| Connector Angle to be used in DASY system ] 645°:1°
Centificate No: DAE4-778 Qct10 Page3of 5
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Appendix
1. DC Voltage Linearity
High Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 200004 .4 1.89 0,00
Channel X + Input 20001,11 1.41 0.01
Channel X - Input -19998.36 1.54 0.01
Channel Y + Input 1999961 3.42 0.00
Channel Y + Input 19999.75 0.35 0.00
Channel Y - Input -19999.92 0.12 0.00
Channel Z + Input 2000027 1.29 0.00
Channel Z + Input 10906.85 -2.55 -0.01
ChannelZ - Input -20004.31 461 0.02
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2000.0 0.00 0.00
Channel X + Input 200.02 0.02 0.01
Channel X - Input -198.62 1.48 0.74
Channel Y + Input 1999.6 -0.58 0.03
Channel Y + Input 199.13 -0.57 -0.29
Channel Y - Input -200.71 -0.61 0.31
Channel Z + Input 2000.1 -0.01 -0.00
Channel Z + Input 198,96 -1.14 -0.57
Channel Z - Input -200.98 -0.98 0.49
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) |  Average Reading (V)
Channel X 200 -5.28 6.07
- 200 6.79 6.12
Channel Y 200 -1.80 -1.60
- 200 097 0.35
Channel Z 200 ‘8.76 -9.86
- 200 7.56 7.61
3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sac
Input Voltage (mV) | Channel X (uV) | Channel Y (uV) | Channel Z (uV)
Channel X 200 - 1.86 -0.66
Channel Y 200 2.28 289
Channel Z 200 1.68 -0.15 =
Ceniticate No: DAE4-778_Oct10 Page 4 of 5
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Calibration Certificate of DASY

4. AD-Converter Values with inputs shorted
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
High Range (LSB) Low Range (LSB)
Channel X 18056 16950
Channel Y 16153 13741
Channel Z 16441 16066
5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring fime: 3 sec
Input 10MQ
Average (uV) | min. Oftset (uV) | max. Offset (uv) | ' mm"
Channel X 0.32 2.35 2.08 055
Channel Y -1.83 -2.96 0.72 0.47
Channel Z -1.83 -3.00 -0.80 0.45
6. Input Offset Current
Nominal Inpul circuitry offset current on all channels: <25iA
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vee) +7.9
Supply (- Vec) 7.6
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply (+ Vec) +0.01 +6 +14
Supply (- Vec) -0.01 -8 -9
Centificate No: DAE4-778_0ct10 Page 5 of 5
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Calibration Lahoratory of
Schmid & Partner i
Engineering AG m

Zeughausstrasse 43, 8004 Zurich, Switzerland

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

4"‘!!'“\\‘\
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

Sporton CN (Auden) Certificate No: EX3-3697_Apri1

Client

CALIBRATION CERTIFICATE

Object EX3DV4 - SN:3697

Calibration procedure(s)

QA CAL-01.57, QA CAL-14.v3, QA CAL-23.v4 and QA CAL-25.v3
Galibration procedure for dosimetric E-field probes.

Calibration date:

April 19, 2011 (Additional Conversion Factors)

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

All calibrations have been conductad in the closed lzboralory facility: environment termnperature (22 + 3)°C and humidity < 70%.

Cazlibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date (Centificate No.) Scheduled Calibration

Power meter E44198 GB41293874 31-Mar-11 (No. 217-01372} Apr-12

Power sensor E4412A MY41455277 3i-Mar-11 {(No. 217-01372) Apr-12

Power sensor E44.12A MY41498087 31-Mar-11 {(No., 217-01372) Aps-12

Reference 3 dB Attenualar SN: 55054 (3c) 29-Mar-11 (No. 217-01369) Apr-12

Reference 20 dB Ahenuator SN: 35086 {20b) 28-Mar-11 (No. 217-013567) Apr-12

Reference 30 dB Attenuator SN: 85129 {30b) 28-Mar-11 (No. 217-01370} Apr-12

Reference Probe ES3DV2 SN: 3013 29-Dec-10 (No. ES3-3013_Dec10) Dec-11

DAE4 SN: 654 23-Apr-10 (No. DAE4-654_Apr10) Apr-i1

Secondary Slandards 1D ¥ Check Date {in house) Scheduled Check

RF generator HP 8648C US3642U04700 4-Aug-99 (in house check Oct-09) in house check: Oct-11

Network Analyzer HP 8753E US37300585 18-0ct-01 (n house check Get-10) In house check: QOct-11
Name Functmn Signature

Calibrated by: Katja Pokavie Technical Manager &~ 4

Approved by: Fin Bomhokt R&D Director

This calibration certificate shall not be repreduced except in full without writlen approval of the laboratory.

A

lssued: April 12, 2011

Cerificate No: EX3-3697 _Aprii

Page 1 0of 8



Calibration Laboratory of S e,

[ AL § Schweizerischer Kalibrierdienst
. s -
Schmid & Partner ila““\--—‘_—"//E”E-‘E'. c Service suisse d'étalonnage
Engineering AG LS Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland /"-4’{.??\;\ ‘_\:~~ S Swiss Calibration Service
e
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

Giossary:

TSL tissue sirmulating liguid

NORMx,y,z sensitivity in free space

ConvF sensitivity in TSL/ NORMxy,z

DCP diode compression point

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

A B C modulation dependent linearization parameters

Polarization ¢ ¢ rotation around probe axis

Polarization 9 8 rotation around an axis that is in the plane normal to probe axis (at measurement center},

i.e., 8 = 0is normai to probe axis

Calibration is Performed According to the Following Standards:
a) |EEE Std 1528-2003, *IEEE Recommended Practice for Determining the Peak Spatiat-Averaged Specific

b}

Absorption Rate (SAR) in the Hurman Head from Wireless Commurications 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 8 = 0 {f £ 800 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMDx,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{Ox,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 inciuded
in the stated uncerainty of ConvF.

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

Axy.z; Bx,y,z; Cx.y.z, VRx,y,z: A, B, C are numerical finearization parameters assessed based on the data of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VR is the
maximum calibration range expressed in RMS voltage across the diode.

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

Spherical isotropy {30 deviation from isotropy): in a fiekd of low gradients realized using a fiat phantom
exposed by a patch anienna.

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

Certificate No: EX3-3697_Apr11 Page 2 of 8



EX3DV4 SN:3697

Probe EX3DV4

SN:3697

Additional Conversion Factors

Manufactured: April 22, 2009
Last calibrated: November 23, 2010
Recalibrated: April 19, 2011

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASYZ system!)

Certificaie No: EX3-3697_Aprii Page 3of 8
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EX3DV4 SN:3697 April 19, 2011

DASY/EASY - Parameters of Probe: EX3DV4 SN:3697

Basic Calibration Parameters

Sensor X | Sensor Y | Sensor Z |Unc {(k=2)
Norm (uVi(Vim)2)* 0.42 0.45 0.47 |+101%
DCP (mv)° 92.3 94.5 94.0

Modulation Calibration Parameters

uib Communication System Name PAR A B c VR Unc*
dB dBuv mv {k=2)
10000 Ccw 4.00 X 0.00 0.0 1.00( 1200 +3.4%
Y 0.G0 0.00 1.00] 1400
Z 0.00 0.00 1.00] 1100

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

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

€ Uncertainty is determined using the maxirmum dewialion from linear response applying recatangular distrbulion and is expressed for the square of the field value,

Certificate No: EX3-3697_Aprii Page 4 of 8




EX3DV4 SN:3697 April 18, 2011

DASY/EASY - Parameters of Probe;: EX3DV4 SN:3697

Calibration Parameter Determined in Head Tissue Simulating Media

f [MHz] Validity [MHz]® Permittivity Conductivity ConvF X CoavFY ConvF2Z Alpha Cepth Unc (k=2)
750 50/ 100 41.9 £ 5% 0.89 £ 5% 8.16 9.16 9.16 0.76 062 £11.0%
1450 50/ 100 40.5 £ 5% 1.20 + 5% .40 8.40 9.40 0.75 0.79 £11.0%
2000 + 507+ 100 40.0 £ 5% 1.40 t 5% 7.69 7.69 7.69 0.58 0.77 +11.0%
3500 150/ 100 37.91+5% 291 15% 6.75 6.70 8.75 0.22 1.78 £13.1%
5200 +50/+ 100 36.0£5% 468 + 5% 4.80 4.80 4.80 0.42 1.80 £13.1%
5500 +50/+ 100 358 5% 4.98 + 5% 4.35 4.35 4.35 0.45 1.80 £13.1%
5600 +50/+100 355+ 5% 5.07 £ 5% 3.87 3.97 3.97 0.50 1.80 +13.1%
5800 £56/+100 353 5% 527 x5% 407 4.07 4.07 0.56 1.80 +13.1%

€ The validity of £ 100 MHz only applies for DASY v4 4 and higher {ses Page 2). The uncertainty is lhe RSS of the ConvF uncerainty at calibration frequency

and the uncertainty for the indicated frequency band.

Certificate No: EX3-3697_Aprii Page 5 of 8
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Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 108

Gertificate No: EX3-3697_Apri1

CALIBRATION CERTIFICATE

Object

Calibration procedure(s)

Calibration date:

EX3DV4 - SN:3697

QA CAL-01.v7, QA CAL-14.v3, QA CAL-23.v4 and QA CAL-25.v3
Calibration procedure for dosimetric E-field probes

April 18, 2011 (Additional Conversion Factors)

Calibration Equipment used {METE critical for catibration)

This calibration certificate documents the traceability to naticnal standards, which realize the physicai units of measurements (S1).
The measurements and the uncertainties with confidence probability 2re given on the following pages and are part of the cerlificate.

All calibrations have been cenducted in the closed laboratory facility: environment temperature (22 1 3)*C and humidity < 70%.

Primary Standards 1D # Cal Date {Certificate No.) Scheduled Calibration

Fower meter E44198 GB41293874 3-Mar-11 (MNo. 217-01372) Apr-12

Power sensor E4412A MY41495277 31-Mar-11 (No. 217-01372) Apr-12

Power sensor E4412A MY41498087 3i-Mar-11 (No. 217-01372) Apr-12

Reference 3 d8 Attenuator SN: S5054 (3¢} 29-Mar-11 {No_ 217-01369) Apr-12

Reference 20 d8 Attenuator SN: $5086 (20b) 29-Mar-1t (No. 217-01367) Apr-12

Reference 30 dB Attenuator SN: 55129 {30b) 28-Mar-11 (No. 217-01370) Apr-12

Reference Probe ES3DV2 SN 3013 28-Dec-10 {No. ES53-3013_Dec10) Dec-11

DAE4 SN: 654 23-Apr-10 {No. DAE4-654_Apr10) Apr-11

Secondary Standards 1D # Check Date {in house) Scheduted Chack

RF generator HP 8648C USs3642001700 4-Aug-99 (in house check Oct-09) tn house check: Oct-11

Network Analyzer HP 8753E US37390585 18-0ct-01 (in house check Oci-10) In house check: Oct-11
Name Function Signature

Calibrated by: Katfa Pokovic " Technical Manager -

Appraved by: Fin Bomhott RE&D Director

Issued: April 19, 2011

This calibration certificate shall not be reproduced except in full without wittten approval of the laboratory,

Certificate Na: EX3-3697_Apri1
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

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

Accredited by the Swiss Accrediation Service {(SAS) Accreditation No,; SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multitateral Agreament for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMx,y,z sensitivity in free space

ConvF sensifivity in TSL / NORMx,y z

Dep diode compressicn point

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

A BC modulation dependent linearizafion parameters

Polarization ¢ @ rotation around probe axis

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

i.e., 8 = 0is normal to probe axis

Calibration is Performed According to the Foliowing 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) MEC 622081, “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 § = 0 {f £ 900 MHz in TEM-celt; f > 180¢ MHz: R22 waveguide).
NORMzx,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(fix.v,z = NORMxy,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 numetical linearization parameters assessed based on the data of power sweep with CW
signal (nc uncertainty required). DCP does not depend on frequency nor media.

s 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 calibeation range expressed in RMS voltage across the diode.

s ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-fietd (or Temperature Transfer
Standard for T < 800 MHz) and inside waveguide using analytical field distributions based on power
measurermnents for f > 800 MHz. The same sefups 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 NORMz,y,z * ConvF whereby the uncertainty corresponds to that given for CenvF. A frequency dependent

ConvF is used in DASY version 4.4 and higher which allows exiending the validity from % 50 MHz to £ 100
MHz.

«  Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a fiat 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: EX3-3697_Aprii Page 2 of 8



EX3DV4 SN:3697

Probe EX3DV4

SN:3697

Additional Conversion Factors

Manufactured: April 22, 2009
Last calibrated: November 23, 2010
Recalibrated: April 12, 2011

Calibrated for DASY/EASY Systems

{Note: non-compatible with DASY?2 system!)

Certificate No: EX3-3897_Aprid Page 3of8
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EX3DV4 SN:3697 April 19, 2011
DASY/EASY - Parameters of Probe: EX3DV4 SN:3697
Basic Calibration Parameters
Sensor X | Sensor Y | Sensor Z [Unc {k=2)
Norm (pV/HVim) Y 0.42 0.45 047 |2101%
DCP (mV)® 92.3 94.5 94,0
Modulation Calibration Parameters
uip Communication System Name PAR A B C VR Unct
dB dBuV mv (k=2)
10000 cwW goo| X 0.00 0.00 100 1200 | +34%
Y 0.00 0.00 100 140.0
z 0.00 0.00 100 1100

approximately 95%.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement muitiplied
by the coverage factor k=2, which for a normal distribution corresponds to a coverage probabiiity of

* The uncertainties of NormX, Y,Z do not affect the E-field uncertainty insige TSL {(see Pages 5 and 6).

 Numerical linearization parameter. uncertainty nol required.

E Uncertainty is determined using the maximum deviation from linear response applying recatangular distribution and is expressed for ihe square of the field value

Certificate No: EX3-3697_Apri1 Page 4 of 8




EX3DV4 SN:36397 Aprii 19, 20141

DASY/EASY - Parameters of Probe: EX3DV4 SN:3697

Calibration Parameter Determined in Head Tissue Simulating Media

f [MHz] Validity [MHz]c Permittivity Conductivity ConvFX ConvFY ConvF2Z Alpha Depth Unc {k=2)
750 +50/+100 41.2+5% 0.89 + 5% 9.16 9.18 218 0.76 062 +11.0%
1450 £50/+£100 40.5 + 5% 1.20 £ 5% 9.40 8.40 2.40 0.75 0.79 £11.0%
2000 + 50/ 100 40.0 £ 5% 1.40 + 5% 7.69 7.69 7.69 0.58 077 £+ 11.0%
3500 +507+ 100 37.9x5% 291 £5% 6.75 6.75 6.75 Q.22 1.78 £13.1%
5200 +50/+ 100 3B8.015% 466 5% 4.80 4.80 480 .42 1.80 +13.1%
5500 50/ + 100 356+5% 4.98 1+ 5% 4.35 435 4,35 ¢.45 1.80 +13.1%
5600 +50/+ 100 35.5+5% 507 £ 5% 3.97 3.97 3.97 0.50 1.80 £13.1%
5800 +50/% 100 353 5% 527 £+ 5% 4.07 4.07 4.07 0.50 1.80 £13.1%

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

and the uncertainty for the indicated frequency band.
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EX3DV4 SN:3697 April 19, 2011

DASY/EASY - Parameters of Probe: EX3DV4 SN:3697

Calibration Parameter Determined in Body Tissue Simulating Media

f [MHz] Validity [MHz]®  Permittivity Conductivity ConvF X ConvFY ConvF Z Alpha  Depth Unc (k=2)
750 50/ 100 55.5 £ 5% 0.96 £ 5% 8.81 8.81 8.81 0.57 0.71 £11.0%
1450 £50/+£100 540t 5% 1.30 5% 8.41 8.41 8.41 0.80 068 +11.0%
2000 50/ + 100 53.325% 1.52 £ 5% 7.48 7.48 7.48 0.50 084 +11.0%
3500 +50/+100 513+5% 331 15% 5.85 5.85 5.85 0.20 1 .95I 1 13.1%
5200 £5G/+10Q0 490+ 5% 5301+5% 3497 397 3.97 0.53 1.90 £13.1%
5500 £50/+ 100 486 1 5% 565+ 5% 3.44 344 3.44 0.60 100 £13.1%
5800 + 507+ 100 48.5 + 5% 577 £ 5% 3.25 3.25 3.25 0.65 1.90 +13.1%
5800 +50/+100 48.2 £ 5% 8.00 + 5% 3.66 3.68 3.66 0.60 1.80 +13.1%

£ 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 uncertainly for the indicaled frequency band.
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EX3DV4 SN:3687

Conversion Factor Assessment

f =750 MHz, WGLS R9 (head)
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f = 6200 MHz, WGLS R58 {head)
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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:3697

Other Probe Parameters

April 19, 2011

Sensor Arrangement Triangular
Connector Angle (°) Not applicable
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overali Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 2.5 mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 2 mm
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