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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Swilzerland

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero dl taralura
Swiss Callbration Service

Accrediled by the Swiss Accreditation Service (SAS) Accreditation No.. SCS 108
The Swiss Accreditation Service is one of the signalories to the EA
Muitilatera! Agreement for the recognition of calibration certificales

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) |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 Technigues”, 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 Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information 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:
o 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 arms oriented
parallel to the body axis.

e 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 Return Loss ensures low
reflected power. No uncertainty required.

o Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

e 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.

Cerificate Ne; D835V2-499 Mar10 Page 20l 9



Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version

DASYS V5.2

Advanced Extrapolation
Modular Flat Phantom V4 9

Extrapolation

Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

835 MHz + 1 MHz

Frequency

Head TSL parameters
The following parameters and caiculations were applied.

Temperature Permittlvity Conductivity

Nominal Head TSL parameters 22.0°C 41.5 0.90 mho/m
Measured Head TSL parameters (220£02)°C 429+6% 0.91 mho/m £6 %
Head TSL temperature during test (22.0+0.2) °C

SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 243 mW/g
SAR normalized normalized to 1W 9.72mW /g

SAR for nominal Head TSL parameters

normalized to 1W

9.71 mW fg +17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 1.58mw /g
SAR normalized normalized to TW 6.32mwW /g

SAR for nominal Head TSL parameters

normalized to 1W

6.31 MW /g  16.5 % (k=2)

Centificate No: D835V2-499 Mar10

Page 3ol 9




Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 55.2 0.97 mho/m
! Measured Body TSL parameters (22.0x0.2)°C 5853+6% | 1.01 mho/m £ 6 %
| Body TSL temperature during test (22.0£0.2) °C
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 253mW /g
SAR normaiized normalized to tW 0.1 mW/g

SAR for nominal Body TSL parameters

| normalized to 1W

9.82 MW /g = 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 1.66 MW /g
SAR normalized normalized 10 1TW 6.64 mW /g

SAR for nominal Body TSL parameters

normalized to 1W

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

Certificale No: D835V2-493 Mar10

Paged ol 9




Appendix

Antenna Parameters with Head TSL

Impedance, transformad to feed point 522Q0-321Q
Return Loss -28.4 dB

Antenna Parameters with Body TSL

impedance, transformead to leed point 5010-591Q
Return Loss -24.7 dB

General Antenna Parameters and Design

Electrical Delay (one direclion) 1.351 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the teedpoint can be measured,

The dipole Is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly conneacted to the
second arm of the dipoie. The antenna is therefore shon-circuited for DC-signals,

No excessive force must be applied 1o the dipole arms, hecause thay might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manutactured by SPEAG
Manufactured on July 10, 2003

Centificate No: D835V2-499 Mari0 Pages50f9






Impedance Measurement Plot for Head TSL
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Impedance Measurement Plot for Body TSL
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D835V2, serial no. 499 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.

<Justification Procedure of Extended Dipole Calibration>
1. Setup a Network Analyzer (Agilent N5230A) and set the start frequency and stop frequency to Network

Analyzer according to the dipole frequency, at least +/- 200MHz around the calibration point.

o > 0N

Connect the dipole with the calibrated Network Analyzer.

impedance results with Log Magnitude format and Smith Chart, respectively.

Using calibration kit to perform Network Analyzer Open, Short and Load calibration.

Place the dipole underneath the phantom which is filled with head-simulating or body-simulating liquid.

Set the Network Analyzer frequency by the dipole calibration frequency. Monitor the return-loss and

6. Record the result and compare with the prior calibration. Please check the Appendix C for detail records.

<Justification of the extended calibration>

D835V2 — serial no. 499

835 Head 835 Body
Real Imaginary Real Imaginary
Date of Return-Loss | Delta Delta Delta | Return-Loss | Delta Delta Delta
Impedance Impedance Impedance Impedance
Measurement (dB) (%) (ohm) (ohm) (dB) (%) (ohm) (ohm)
(ohm) (ohm) (ohm) (ohm)
3.22.2010 -28.352 52.17 -3.2461 -24.664 50.066 -5.8652
3.22.2011 -28.323 |0.102| 51.095 | 1075 -3.5773 |0.331| -24.665 |-0.004| 50.685 |[-0.619 -1.477 -4.388

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




<Dipole Verification Data> - D835 V2, serial no. 499 (Date of Measurement : 3.22.2011)
835 MHz - Head

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



835 MHz — Body

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



D835V2, serial no. 499 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.

<Justification Procedure of Extended Dipole Calibration>

1.

o > 0N

Analyzer according to the dipole frequency, at least +/- 200MHz around the calibration point.

Connect the dipole with the calibrated Network Analyzer.

impedance results with Log Magnitude format and Smith Chart, respectively.

<Justification of the extended calibration>

Using calibration kit to perform Network Analyzer Open, Short and Load calibration.

Setup a Network Analyzer (Agilent N5230A) and set the start frequency and stop frequency to Network

Place the dipole underneath the phantom which is filled with head-simulating or body-simulating liquid.

Set the Network Analyzer frequency by the dipole calibration frequency. Monitor the return-loss and

Record the result and compare with the prior calibration. Please check the Appendix C for detail records.

D835V2 — serial no. 499

835 Head 835 Body
Real Imaginary Real Imaginary
Date of Return-Loss | Delta Delta Delta |Return-Loss| Delta Delta Delta
Impedance Impedance Impedance Impedance
Measurement (dB) (%) (ohm) (ohm) (dB) (%) (ohm) (ohm)
(ohm) (ohm) (ohm) (ohm)
3.22.2010 -28.352 52.17 -3.2461 -24.664 50.066 -5.8652
3.22.2011 -28.323 0.102 51.095 1.075 | -3.5773 0.331 -24.665 |-0.004 | 50.685 -0.619 -1.477 -4.388
3.22.2012 -28.265 0.307 50.685 1.485 | -3.2627 | 0.0166 -23.821 3.42 50.977 -0.911 | -3.2487 |-2.6165

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




<Dipole Verification Data> - D835 V2, serial no. 499 (Date of Measurement : 3.22.2012)
835 MHz - Head

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



835 MHz — Body

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978
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Calibration Laboratory of ey,

: B Schweizerischer Kallbrierdienst
Schmid & Partner IL—’{ = Service suisse d'étalonnage
Engineering AG i s, e, Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland '—;j‘j/ﬁ\\:}* Swiss Calibration Service
Uil
Accrediled by Ihe Swiss Accreditalion 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

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

¢) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information 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:
s 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.

e 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.

e Feed Point Impedance and Return L.oss: 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 uncertainty required.

» Electrical 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.

Certificate No; D1900V2-5d041_Mar10 Page 2 of &



Measurement Conditions

DASY system configuration, as far as not given on page 1.

DASY Version DASYS V5.2
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy,dz =5 mm

Frequency

1900 MHz + 1 MHz2

Head TSL parameters

The following parameters and calculations were applied,

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 40.0 1.40 mho/m
Measured Head TSL parameters (22.0+£0.2) °C 411 x26% 1.45 mho/m =8 %
Head TSL temperature during test (21.5+£0.2)°C -
SAR result with Head TSL

SAR averaged over 1 cm® (1 g) of Head TSL Cendition

| SAR measured 250 mW input power 10,1 mW /g
SAR normalized nermalized to 1W 40.4mW /g

| SAR for nominal Head TSL parameters

normalized to 1W

39.8 MW /g = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

525mW/g

SAR normalized

normalized 10 1W

21.0mW /g

SAR for nominal Head TSL parameters

normalized to 1W

20.9 mW /g £ 16.5 % (k=2)

Certificate No: D1800V2-5d041_Mar10

Page 3 of 9




Body TSL parameters

The following parameters and calculations were applied,

Temperature Permittivity Conductivity

Nominal Body TSL parameters 22.0°C 53.3 1.52 mho/m
Measured Body TSL parameters (22.0 £0.2) °C 54.9+6% 1.58 mho/m =6 %
Body TSL temperature during test (21.5202)°C

SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 10.4mW /g
SAR normalized normalized to TW 4. B6mW /g

SAR for nominal Body TSL paramaters

normalized to 1W

40.0 mW / g +17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 557mW /g
SAR normalized normalized 1o 1W 223 mW /g

| SAR for nominal Body TSL parameters

normalized to 1W

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

Certificate No: D1900V2-5d041_Mar10

Page 4 of @




Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5080 +590
| Return Loss -24.6dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4630 +57Q
Relurn Loss -23.1dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.202 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals,

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on July 04, 20083

Cedificate No: D1900V2-5d041_Mar10 Page 5 0ol 9






Impedance Measurement Plot for Head TSL
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Impedance Measurement Plot for Body TSL
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D1900V2, serial no. 5D041 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.

<Justification Procedure of Extended Dipole Calibration>

1.

o > 0N

Setup a Network Analyzer (Agilent N5230A) and set the start frequency and stop frequency to Network

Analyzer according to the dipole frequency, at least +/- 200MHz around the calibration point.

Using calibration kit to perform Network Analyzer Open, Short and Load calibration.

Connect the dipole with the calibrated Network Analyzer.

Place the dipole underneath the phantom which is filled with head-simulating or body-simulating liquid.

Set the Network Analyzer frequency by the dipole calibration frequency. Monitor the return-loss and

impedance results with Log Magnitude format and Smith Chart, respectively.

Record the result and compare with the prior calibration. Please check the Appendix C for detail records.

<Justification of the extended calibration>

D1900V2 — serial no. 5D041

1900 Head 1900 Body
Real Imaginary Real Imaginary
Date of Return-Loss | Delta Delta Delta |Return-Loss| Delta Delta Delta
Impedance Impedance Impedance Impedance
Measurement (dB) (%) (ohm) (ohm) (dB) (%) (ohm) (ohm)
(ohm) (ohm) (ohm) (ohm)
3.23.2010 -24.549 50.896 5.9141 -23.108 46.342 5.669
3.23.2011 -24.489 0.244 50.921 -0.025| 5.9588 |-0.045| -23.022 0.372 48.808 -2.466 6.991 -1.322

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




<Dipole Verification Data> - D1900 V2, serial no. 5D041 (Date of Measurement : 3.23.2011)
1900 MHz - Head

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



1900 MHz - Body

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



D1900V2, serial no. 5D041 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.

<Justification Procedure of Extended Dipole Calibration>

1.

o > 0N

Analyzer according to the dipole frequency, at least +/- 200MHz around the calibration point.

Connect the dipole with the calibrated Network Analyzer.

impedance results with Log Magnitude format and Smith Chart, respectively.

<Justification of the extended calibration>

Using calibration kit to perform Network Analyzer Open, Short and Load calibration.

Setup a Network Analyzer (Agilent N5230A) and set the start frequency and stop frequency to Network

Place the dipole underneath the phantom which is filled with head-simulating or body-simulating liquid.

Set the Network Analyzer frequency by the dipole calibration frequency. Monitor the return-loss and

Record the result and compare with the prior calibration. Please check the Appendix C for detail records.

D1900V2 — serial no. 5D041

1900 Head 1900 Body
Real Imaginary Real Imaginary
Date of Return-Loss | Delta Delta Delta |Return-Loss| Delta Delta Delta
Impedance Impedance Impedance Impedance

Measurement (dB) (%) (ohm) (ohm) (dB) (%) (ohm) (ohm)

(ohm) (ohm) (ohm) (ohm)
3.23.2010 -24.549 50.896 5.9141 -23.108 46.342 5.669
3.23.2011 -24.489 0.244 50.921 -0.025| 5.9588 | -0.045| -23.022 0.372 48.808 -2.466 6.991 -1.322
3.23.2012 -26.159 6.56 50.159 0.737 | 5.7824 |0.1317| -24.341 5.33 47.059 -0.707 | 4.8668 | 0.8022

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




<Dipole Verification Data> - D1900 V2, serial no. 5D041 (Date of Measurement : 3.23.2012)
1900 MHz - Head

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



1900 MHz - Body

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

TSL tissue simulating liguid

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-
Avaraged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

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

c) Federal Communications Commission Office of Engineering & Technaology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additiona! Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure lo Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
* Measurement Conditions: Further details are avallable 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 dipale 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 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 Retum Loss ensures low
reflected power. No uncertainty reguired.

+ Electrical Delay: One-way delay between the SMA cannector 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.

Cerlificate No: D2450V2-736 _Jul! | Paga2of B



Measurement Conditions

DASY system configuration, as far as not given on page 1.

DASY Version DASY5 V52.6.2
Extrapolation Advanced Extrapofation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 39.2 1.80 mho/m J
Measured Head TSL parameters (22.0£0.2) °C 389+6% | 185mho/m+6% |
Head TSL temperature change during test <{05°*C
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.9mW /g

SAR for nominal Head TSL parameters

normalized to 1W

548 mW /g £ 17.0 % (k=2)

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

condition

SAR measured

250 mW Input power

B.44mW /g

SAR for nominal Head TSL parameters

normalized to 1TW

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

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 52.7 1.95 mho/m
Measured Body TSL parameters (22.0+0.2)°C 51.7x6% 2.00 mho/m =6 %
! Body TSL temperature change during test <05°C o
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 13.3mW /g

SAR for nominal Body TSL parameters

normalized to 1W

52.3mW/ g+ 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

8.18mW /g

SAR for nominal Body TSL parameters

normmalized to 1W

24.5mW /g = 16.5 % (k=2)

Certificate No: D2450V2-738_Jul11
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 544Q +1.5jQ
Return Loss -27.0dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 508Q+28[Q

Return Loss - 30.7 dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1159 ns

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

The dipole is made of standard semirigid coaxial cable The center conductor of the feeding line is directly connected 1o the
second arm of the dipole. The antenna Is therefore short-circuited for DC-signals.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on August 26, 2003

Certificate No: D2450V2-736_Jul11 Page 4 of 8






Impedance Measurement Plot for Head TSL

29 Jul Zo1y 11:S54:16

EHI %14 FE tr¥d 388 damEs o SElTFH § 5, K A P
]
A e i
f
|
' {
Mg
CHE AL LAd. 5 AlBCREr =54 g L-Z7.043 dB 3 45R60 Bl Atz
T — - ¥ B o e —
Cer | e B m——
' qq""'\-..._.: = [ H _._'_'__\,..---'-""'-.
- -
W £ - "
L
g e ‘J‘« t
v S
Hia 4 4 ' . +
EENTEF = 38 aay I'I!‘.P'I'III: SF Bl | h'n.: PHARED VY PR

Cartificate No- D2450v2-736_Jui1 |

Page 6ol B






Impedance Measurement Plot for Body TSL
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D2450V2, serial no. 736 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.

<Justification Procedure of Extended Dipole Calibration>

1.

o > 0N

Setup a Network Analyzer (Agilent N5230A) and set the start frequency and stop frequency to Network

Analyzer according to the dipole frequency, at least +/- 200MHz around the calibration point.

Using calibration kit to perform Network Analyzer Open, Short and Load calibration.

Connect the dipole with the calibrated Network Analyzer.

Place the dipole underneath the phantom which is filled with head-simulating or body-simulating liquid.

Set the Network Analyzer frequency by the dipole calibration frequency. Monitor the return-loss and

impedance results with Log Magnitude format and Smith Chart, respectively.

Record the result and compare with the prior calibration. Please check the Appendix C for detail records.

<Justification of the extended calibration>

D2450V2 — serial no. 736

2450 Head 2450 Body
Real Imaginary Real Imaginary
Date of Return-Loss | Delta Delta Delta | Return-Loss Delta Delta Delta
Impedance Impedance Impedance Impedance
Measurement (dB) (%) (ohm) (ohm) (dB) (%) (ohm) (ohm)
(ohm) (ohm) (ohm) (ohm)
7.25.2011 -27.042 54.398 1.4805 -30.696 50.812 2.8262
7.25.2012 -27.950 -3.365 52.541 1.857 | 0.77343 ]0.707 -31.781 -3.535 50.572 0.24 1.5953 1.2309

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




<Dipole Verification Data> - D2450 V2, serial no. 736 (Date of Measurement : 7.25.2012)
2450 MHz - Head

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



2450 MHz - Body

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

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a)

b)

IEC 62209-2, "Evaluation of Human Exposure to Radio Frequency Fields from Handheld
and Body-Mounted Wireless Communication Devices in the Freguency Range of 30 MHz to
6 GHz: Human models, Instrumentation, and Procedures"; Part 2: "Procedure to determine
the Specific Absorption Rate (SAR) for including accessories and multiple transmitters”,
March 2010

Federal Communications Commission Office of Engineering & Technology (FCC OET),
"Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information 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:

)

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 arms 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 Return Loss ensures low
reflected power. No uncertainty required.

Electrical 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.

The reported uncertainty of measurement |s 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%.

Ceriificate No: DEGHzV2-1006_Deci? Paga 2 of 14



Measurement Conditions

DASY system configuration, as tar as nol given on page 1.

DASY Version

DASYS VE2.8.3
Extrapoiation Advanced Extrapolation
Phantom Modular Flal Phantom V5.0
Distance Dipole Center - TSL 10 rmim with Spacer

Zoom Scan Resolution

dx, dy =4.0mm, dz = 1I_4 mm

Graded Hatio = 1.4 (Z diraction)

Frequency

5200 MHz = 1 MHz
5300 MHz = 1 MHz
BEOC MHz = 1 MHz
5800 MiHz = 1 MHz

Head TSL parameters at 5200 MHz

The following paramelears and calculations were applied

Temperature Fermittivity Conductivity
Nominal Head TSL parameters 22.0°0C 38.0 4.66 mho/m
| Measured Head TSL parameters (22.0+02y°C 3B +H% 446 mhe'm + 6 %
| Head TSL temperature change during test <0.5°C e —
SAR result with Head TSL at 5200 MHz
| SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAH measured 100 mW input power B.05 Wikg
SAH for nominal Head TSL parameters nomalized o TW 79.8 Wikag + 19.9 % (k=2})
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measured 100 mW input power 2.31 Wikg
SAR tor nominal Head TSL parameters normalized (o 1W 22.8 Wikg £ 19.5 % (k=2)
Head TSL parameters at 5300 MHz
The following parameters and calculations wera appliad.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.8 4 76 mho/m
Measured Head TSL parameters (220+02°C 4 4+6% 4.55 mho/m + 6 %
Head TSL temperaiure change during test <0.56°C -
SAR result with Head TSL at 5300 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Caondition
SAR measured 100 mW inpul power B.2a W/kg

SAR for nominal Head TSL parameters

normalized to 1W

82.6 W / kg + 19.9 % (k=2)

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

condition

SAR measured

100 mW inpul power

2.39 Wikg

SAR for nominal Head TSL parameters

normmalized 1o W

23.6 Wikg = 19.5 % {k=2)

Cedificate No: DSGHZV2-1006_Dect2
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Head TSL parameters at 5600 MHz

The fellowing parameters and calculations were applied,

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°0 355 5.07 mho'm
Measured Head TSL parameters (220+02)*C 3404 6% 4,81 mho/mz8 %
Head TSL temperature change during test =0.5°C - —_
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 100 mW Input power B.46 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

B3.6 Wikg = 19.9 % (k=2)

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

carddion

SAH measured

100 mW input power

241 Wikg

SAA fornominal Head TSL paraméters

rormalized to 1W

23.8 Wikg = 19.5 % {k=2)

Head TSL parameters at 5800 MHz

The fgllowing parameters and caliculations were applied

Temperalure Permittivity Conductivity

Nominal Head TSL parametars 220°C 35.3 527 mnoim

Measured Head TSL parameters {2r0+02°C d38+6% 5.04 mho/m =+ 6 %

Head T5L temperature change during test =0.5*C 2 T
SAR result with Head TSL at 5800 MHz

SAR averaged over 1 cm’ (1 g) of Head TSL Condition

SAR measured 100 mW input power 7.98 Wikg

SAHR for nominal Head TSL parameters normalized fo 1W 78.9 Wikg +19.9 % (k=2)

SAR averaged over 10 cm’ (10 g) of Head TSL condition

SAR measured 100 mW inpul powear 2.2T Wikg

SAR tor nominal Head TSL parameters nornalized to TW 22.4 Wikg = 79.5 % (k=2)

Cerificate No: DEGHzZV2-1006_Deci2
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Body TSL parameters at 5600 MHz

The following parametars and calculations were appliad

Temperalure Permittivity Conduelivity
Nominal Body TSL parameters o 22p°C 485 577 mhoim
Measured Body TSL parameters (22.0 £ 0.2)°C 464 =6% 588 mho/m + 6 %
Body TSL temperature change during lest <0.5°C =
SAR result with Body TSL at 5600 MHz
SAR averaged over 1 cm” (1 g) of Body TSL Condition
SAHA measured 100 mW Input powar 774 Wikg

SAH for nominal Bady TSL parameters

nommalized to 1W

76.8 W/kg £ 19.9 % (k=2)

SAR averaged over 10 em” (10 g) of Body TSL condition

SAR measurad 100 mW inpul power 2.15 Wika

SAR for nominal Body TSL parameters marmalized 1o 1W 21.3 Wikg + 19.5 % (k=2)
Body TSL parameters at 5800 MHz

The following parameters and caleulations were applied.
Temperalure Permittivity Conductivity

Neminal Bady TSL parameters 22.0°C 48.2 6.00 mhaim

Measured Body TSL parameters (220 +02)7C 46.1 + B % 8.17 mho/m + 8%

Body TSL temperature change during test <D&°C e
SAR result with Body TSL at 5800 MHz

SAR averaged over 1 cm’ (1 g) of Body TSL Condition

SAR measured

100 mW Input power

7.23 Whkg

SAR for pominal Body TSL parameters

normalized to 1W

71.7 Wikg + 19.98 % (k=2)

SAR averaged over 10 cm’ (10 g) of Body TSL

candition

SAH measurad

100 mW input power

2.00 Wkg

SAR for nominal Body TSL parameters

nomalzed 1o 1W

19,8 Wikg = 19.5 % (k=2)

Ceriificate No: DSGHZV2-1008_Dec12
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General Antenna Parameters and Design

Elsctrical Dielay (ona diracticn)

1.199.ns

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

The dipele |s made of standard semirigid coaxial cable. The center conductar of the feeding line is directly connected 1o the
second arm of the dipole. The antenna is therefore short-cirguited for DC-signats, On soma of tha dipolas, small end CAps
are added o the dipole arms in arder to improve matching when leaded according lo the position as explained in the
"Measurement Conditions” paragraph. The SAR dala are nol affected by this change. The overall dipola length is still

according to the Standard.

Mo sxcessive force musl be applied o the dipole arms, because they might bend or the soldered connactions near the

feedpoint may be damaged.

Additional EUT Data
Manufactured by SPEAG
Manufacturad on August 28, 2003

Cartificdts No: DSGH:V2-1008_Dec12
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Impedance Measurement Plot for Head TSL

11 Dec 2812 14:32:81

THL s18 1 Fs 151846 e -18.683 4 ZSE33 gF S 780.000 000 MH=
bl
® o -
Flw § _|. -
. N
Lor / ¥ J
.
( i /
A I
lﬁa © =
Hid " o
————
EH? 8114 (OB S dB/REF -20 dB 1:-19,488 a_a__s__;@g‘mgg_wz_]
| |
v ‘|
| N I N —
Car
i +
——— s
\w\ ,_,?’ = e
g i, / | d
16 | e ) 17
i
Hld —— e o — — .I—_ o —
+ I —— e

ETART 5 0@0.260 BA8 Mz

ETOF & BOkBEBE B3O MHz

CH1 Mary ers
D TEL00 4

“LINEd o
S.38888 GHT

& 5
3%ipie
S.5R0E8 GHE
WSt 414 u
29131 R
S.2000d G-

THE Markers

2-24.679 4B
S.SRARA GHE

A-21.429 a6
=o0eid Gz

85-22.030 5B
S.oad0k ol

Certificate No: D5GH2V2-1008_Dec12

Page 11 of 14









Impedance Measurement Plot for Body TSL
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Servizio svizzero di teratura
Swiss Cahbration Service

Accredited by the Swiss Accradiation Service (SAS) Accreditation Ne.: SCS 108
The Swias Azcraditation Service i3 one of the signatories o the EA
Wultilateral Agreement for the recognition of calioration 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 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 conneclor 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 nol subject to an
input voltage.

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

s Input Offset Measurement. Qutput voltage and statistical results over a large number of
zero voltage measurements.

o Input Offset Current: Typical value for information; Maximum channel input offset
current, nol considering the input resistance.

e [nput resistance: Typical value for information: DAE input resistance at the connector,
during internal auto-zeroing and during measurement,

e 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.

Ceificate No: DAE4-1279_Jan13 Page 2 of



DC Voltage Measurement
AJD - Gonvarter Resolution nominal

High Range LEB= 6.1V, full renge= 100, +300mV
Low Range: S8= BinV tullrange =  -1......+3mV
DASY measurement parameters: Aulo Zero Time: 3 sec, Measuring lime: 3 sec
Calibration Factors X Y Fd
High Range 405,158 + 0.02% (k=2) | 404.952 + 0.02% (k=2) | 404,290 £ 0,02% (k=2)
Low Range 2.98094 £ 1.55% (k=2) | 3.97626 =+ 1,55% (k=2) | 4.00118 + 1.56% (k=2)

Connector Angle

Connector Angle 1o be used in DASY system

3335°%¢1°

Cerificate No: DAE4-1278_Jan13
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Appendix

1. DC Voltage Linearity

High Range Reading [uV) Differanca [uV) Error (%)
Channal X +nput 199906 47 1.08 0.00
Channel X + Input 20003.76 283 o.01
Channel X - Input -199599.36 088 -0.00
Channel ¥ + Ilnput 199904 53 065 40,00
Channel ¥ + lput 20001.07 0.38 0.00
Channel ¥ - Input -20001.20 0.68 0.00
Channel Z + Input 196998.63 35 0.00
Channel 2 * Input 20002 19 1.63 0.09
Channel 2 = Inpat -20001 69 1.18 0.01
Low Range Reading {uV) Difference (V) Error (%)
Channel X +Input 2001 .94 0.86 0.04
.Ghannel X + Input 200.87 -0.55 .27
Channel X - Input -198.32 0.30 015
Channal ¥ + Input 2001.04 0.08 0.00
Channel ¥ + lnput 201.64 0.20 010
Channel Y = Input -188.41 021 D10
Channel Z + Input 2000.79 -0.09 0.00
Channel Z + Input 200,22 089 0.48
Channel Z = Input 19985 £.88 .44
2. Common mode sensitivity
DASY measurament parameters: Aula Zero Time: 3 sec: Measunng time. ﬂl S8G
Common mode High Range Low Range
input Voltage (mV) Average Reading (uV) Average Reading (uV)
Channel X 200 18.03 16:81
- 200 -15.22 17
Channal ¥ 200 a11 8,20
-200 0,46 -8.57
Channeal Z 200 1,17 -1.31
-200 D74 -0.94
3. Channel separation
DASY measuremeni parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input Voltaga {mV) | Channel X (V) | Channel Y (uV) Channel Z (V)
Channel X 200 . 2.28 -3.75
Channal ¥ 200 B.26 = 3.07
Channel Z 200 8.62 5.76 -

Cerfificate No: DAE4-1278_Jan13
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4, AD-Converter Values with inputs shorted

rr:iuﬂ'.S"r' measurement parameters: Auto Zerc Time. 3 sec, Measuring (ime: 3 sec

High Range {LSB) Low Range (LSB)
Channel X 15672 15869
Channel ¥ 16456 18271
Channal Z 15240 17304

5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring ime: 3 sec

Input 10MO
Averaga (uV) min. Offsat (V) | max, Offset (uV) Std. ?::;. tian
Channel X 3.57 224 478 051
Channel Y -1.43 =3.30 043 oM
Channel Z 074 0 AT 210 0.53
6. Input Offset Current
Nominal Input circultry offsat current on all channels: <2514
7. Input Resistance (Typical vaiues for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel ¥ 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values fof information)
Typical values | Alarm Level (VDC)
Supply (+ Vec) +7.9
Supply (- Vec) 7.6
9. Power Consumption (Typical values forinfarmation)
Typical values Switched off (mA] | Stand by (mA) | Transmitting (mA) |
Supply (+ Vec) +0.01 +8 +14 |
Supply (- Vec) -0.01 B -8

Cartificate No: DAE4-1279_lan13

Paga Sol 5






‘NU‘" y l",l.l.lr

Calibration Laboratory of

: S ':a,;’ Schwelzerischar Kallbrierdianst
= Service suisse delalonnage
Schmid & Pariner iﬁ%ﬁ# : _
Engineering AG St Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Swilzerfand i ‘,f';{:\f Swiss Callbration Service
Fifril
Accradited by the Swias Accreditation Service (345) Accreditation Ne., SCS 108

The Swiss Accreditation Sarvice s one of the signatories to the EA
Muttiiateral Agreamant far the recognition of calibration centificates

Glossary

DAE data acquisition electronics

Connector angle  Information used in DASY system fo align probe sensor X to the robot
coordinate system.

Methods Applied and Interpretation of Parameters
e DC Voltage Measurement: Calibration Faclor 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 respeclive range.

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

¢ The following parameters as docurmented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

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

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

e Channel separation’ Influence of a voltage on the neighbor channels not subject ta an
inpul voltage.

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

* [nput Offset Measurement. Output voltage and statistical results over a large number of
Zero voltage measurements.

o [nput Offset Cument: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

s [nput resistance; Typical value for Information: DAE Input resistance at the connector,
during internal auto-zeroing and during measurement.

+ | ow Battery Alarm Voltage: Typical value for information. Below this vollage, a battery
alarm signal is generated.

« Power consumption: Typical value for information. Supply currents in various operating
modes.

Certificate Mo: DAE4-1338_ Jun12 Page 2 of 5




DC Voltage Measurement
AD - Converter Resclution nominal

High Range. 1LEB = 6.1uV, full range = -100._+300 mV
Low Ranpge iLSB = 61nV , full range = -1......+3mV
DASY measuremeni paramaeters; Aute Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y z
High Range 404 366 £ 0.1% (k=2) | 404.310+0.1% (k=2) | 404168 & 0.1% (k=2)
Low Range 389870+ 07% (k=2) | 3957352 0.7% (k=2) | 396903+ 0.7% (k=2)

Connector Angle

Connector Angle 1o be used in DASY system | 2930410

Cerificate No: DAE4-1338_Jun12 Page3ofb



Appendix

1. DC Voltage Linearity

High Range Reading {pV) Difference (uV) Error (%)
Channel X + Input 200001 31 3.63 0.00
Channel X # input 20003.03 1:95 0.0
Channel X - Input -18999.40 0.63 -0.00
Channel Y + Input 200001.67 3.06 0.00
Channel Y + Input 1900092 4185 -0.00
Chapnel Y - Input -20002.00 -1 o.a1
Channel Z + Input 1889089.59 213 0.00
Channel Z + Input 199948 38 -2.33 0.01
Channel 2 « Input -20000 67 .23 .00
Low Range Reading (1V) Differance (UV) Error (%)
Channel X + Input Z002.42 1.05 0.05
Channel X + Input 201.78 110 0,05
Channel X = Input -198.0% .oz .01
Channel Y + Input 200229 1.07 0.05
Channel ¥ + Input 201792 000 -0.00
Channel ¥ = Input -188 35 009 0.05
Channel Z + Input 2002:89 1.58 0.08
Channel Z + Input 200.81 -0.86 0 43
Channel Z = Input -189.74 -1.50 0.78
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 seq; Measuring lime: 3 sec
Commaon mode High Range Low Range
Input Voitage {mV) Average Reading (uV) Average Reading (uV)
Channel X 200 -3.02 -1.63
- 200 578 348
Channel Y 200 -14.73 -14.79
- 200 13.33 1335
Channel Z 200 2285 22.46
- 200 -26.37 -25.59
3. Channel separation
DASY measuwrement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec
input Yoltage (mV) | Channel X (V) | Channal ¥ {uV) Channel Z (uV)
Channel X 200 - 362 -2.83
Channel ¥ 200 8.50 483
Channel Z 2040 8.a7 5.88 -

Certificate No: DAES-1338_Juni2
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4, AD-Converter Values with inputs shorted
DASY measuremenl parameters: Aulo Zero Time: 3 sac; Measuring lima: 3 sec

High Range {LSB) Low Range (LSB)
Channe! X 16034 14835
Channel Y 15828 15515
Channel Z 15288 15751

5. Input Offset Measurement
DASY measurement parameters: Auto Zera Time: 3 sec: Measuring lime: 3 sec

Inpul 1TOMCO
Average (uV)} min, Offset (V) | max. Offset {LV) Sed. I:'['.l::;nuon
Channel X 0.33 -0.86 1.85 (154
Channel Y -0.48 =247 1.00 064
Channel 2 -1.68 -3.08 .24 0.50
6. Input Offset Current
Naominal Inpul circuitry offset current on all channels: <254
7. Input Resistance [Typical values for informalion)
Zeroing (kOhm) Measuring (MOhm)
Channal X 200 200
Channel ¥ 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vee) +7.49
Supply (- Vec) -8
9, Power Consumption (Typical vaiues for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vec) +0.01 « +14d
Supply (- Vee) -0.01 B -8

Cerlificate No: DAE4-1538 Juni2

PageSots







Calibration Laboratory of \\:1“7@?’:&} eliSe §  Schweizerischer Kalibrierdienst

Schmid & Partner % @ c Service suisse d'étalonnage
Engineering AG = % g Servizio svizzero di taratura

Zoughausstrasse 43, 8004 Zunch, Switzeriana % -’?H\“-.uy" AR S Swiss Calibration Service
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Multilateral Agreement for the recognition of calibration cedificales

Glossary

DAE

data acquisition electronics

Connector angle  information used in DASY system te align probe sensor X to the robol

coordinate system.

Methods Applied and interpretation of Parameters
« DC Voltage Measurement: Callbration 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 nomina! calibration voltage. Influence of offset voltage is included in this
measurement.

Common mode sensitivity. Influence of a positive or negative common mode vo'tage on
the differential measurement.

Channel separation: \nfluence of a voltage on the neighbar channels not subject to an
input voliage.

AD Converter Values with inputs shorted: Values on the Internal AD converter
carresponding to zero inpult voltage

Input Offset Measurement. Qutput voltage and statistical results over a large number of
zero voltage measurements

Input Offsel Current. Typical value for information, Maximum channe! inpul offset
current, nct consldering the input resistance.

Input resistance: Typical value for information: DAE input resistance at the conneclor,
during internal auto-zeroing and during measurement.

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

Power consumption. Typical value for information. Supply currents in various operating
modes.

Certificate No: DAE4-778_Aug!2 Page 2 of5



DC Voltage Measurement
AL - Converter Resolulion nominal

High Range:
Low Range:

1LSB=
1LSB=

614V,
1y,

full range =
full range =

~100. +300 mv
-1, #3MY
DASY measurement paramelars: Auto Zero Time! 3 sec, Measunng time 3 sec

Calibration Factors

X

Y

Z

High Range

404 663 + 0.1% (k=2)

403 465 + 0.1% (k=2)

405.010 £0.1% (k=2)

Low Range

398578 4 0 7% (k=2)

386516 = 0 7% (k=2)

399884 £ 0.7% (k=2)

Connector Angle

Connector Angle 1o be used in DASY system

283°9+1°

Certilficate No. DAE4-778 Aug1?
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Appendix

1. DC Voltage Linearity

High Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 200000.35 2.63 200
Channel X + Input 20001.58 1.36 0.0
Channeal X - Input -18998 .48 2.54 001
Channel ¥ + Input 200000 90 3.34 0.00
Channel ¥ + Input 20000.55 0.30 0:00
Channel ¥ = Input 15999 91 1.23 -0.01
Channel Z + Input 199999 59 1.80 0.00
Channel Z + Input 198998.55 -1.57 -0.01
Channel Z - Input -20004.33 a1 002
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 200071 0.06 0.00
Channel X + Input 20115 0.23 0.1
Channel X - Input -198.08 0.92 -0 48
Channel ¥ + Input 2000.38 213 0.0
Channel Y + Input 1949 81 0.98 - 49
Channel Y = Input 20022 .21 0.61
Channel Z + Input 200089 0.54 0.03 i
Channel Z + Input 20008 -0.72 -0.38
Channel Z - Input -199.78 -0.68 0.34

2. Common mode sensitivity

DASY measuremen! parameters: Auto Zero Time: 3 sec, Measuring lime: 3 sec
Common mode High Range 1 Low Range
Input Voltage (mV) Average Reading (pV) Average Reading (uV)
Channel X 200 -4 .83 -5.88
-200 7.67 5.83
Channel Y 200 -1.95 263
__LE!}D 0,78 0.35
Channel £ 200 843 527
- 200 B.42 8.08
3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring tims: 3 sec
Input Voltage (mV) | Channel X (4V}) | Channel ¥ (uV) | Channel Z (V)
Channeal X 200 -1.46 -2.45
Channel ¥ 200 9.44 B 028
Channel Z 200 442 658 -
Catificate No: DAE4-TT8_Aug12 Page 4 of 5




4, AD-Converter Values with inputs shorted
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring ime: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 18053 18718
Channel Y 16161 14601
Channel 2 16434 15429
. Input Offset Measurement
DASY measurament parameters: Auto Zero Time: 3 sec; Measuring ime: 3 sec
Input 10MQ
Average (uV) min, Offset (uV) | max. Offset (V) . ?:;;'“m
Channel X 104 024 184 0.34
Channel Y -1.10 -2.50 0.04 056
Channel Z 063 -1.70 1.28 047
. Input Offset Current
Nominal Input circuitry offsel current on all channals: <2E51A
. Input Resistance (Typical values for information)
Zeroing (kChm) Measuring (MOhm)
Channal X 200 200
Channel Y 200 200
Channel Z 200 200
. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vec) +7.8
Supply (- Vee) 76
. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Bupply (+ Vec) +0.01 +8 +14
Suppiy |- Vec) o.M 8 8

Cerfificata No: DAE4-778 Aug12
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En gine er‘ing AG T3 S Servizie svlazero di taratura

Zeughaussirasse 43, 8004 Zurich, Switzeriand B i ':'T---“' Swiss Calibration Service
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Glossary:

T8L lissue simulatng liguid

NORMx vy sensitivity in free space

ConvF sensitivily in TSL [ NORMx v,z

DCP diode compression point

cF cras! factor {1/duty_cycia) ol the RF signal

AB G medulation depandent linearization paramelers

Polarization o i Tolation around probie axis

Polarization & 4 retation around an axis that s in the plane normal 1o probe axis (2l measuremant centar},

&, 4 =0is normal to probe axis

Calibration is Performed According to the Following Standards:

b)

IEEE Sid 1528-2003, "|[EEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorplion Rate {SAR) in the Human Head fram Wireless Commumuoations Devices: Measurement
Techniques”, Decambar 2003

IEC §2209-1, "Procedure o measure the Specific Absorplion Rate (SAR) for hand-held devices used in close
prowimity o the gar (frequency range of 300 MHz 103 GHz)". February 2005

Methods Applied and Interpretation of Parameters:

Galificate No; ES3-3270_Sep12 Page 2 of 11

NORMx y z Assessed for E-field potarization § = 0 (f < 300 MHz in TEM-cell, f > 1800 MHz. R22 waveéglide)

NORME v, 2 are anly intermediale values, e (he uncertainties of NORMY v,z does nol affect (he EJ-HEEH
urcertainty inside TSL (see below ConvF)

NORMx. v,z = NORMx Y.z * frequency_respanse (see Freguency Response Chart) This [inearization is
irpiementad in DASYS software versions [aler than 4.2. The uncarlamty of the frequency response |s ncluded
in the stated uncerfainly of ConvF

DCPx,y.2: DCP are numerical linearization parameters assessed hased an |he data of powar sweep with CW
signal (ho uncedainty raquired) DCP does not depend oh frequency nor media

PAR: FAR s the Peak to Averzge Ratio that is not calibrated but cetermined basad on the signal
charactenslics

Ax.y.z; Buyz; Cxy.2, VRRyz. A, B, C ara numerical linearization parameters assessed based on the data of
power sweap for specific modulalion signal. The parametars do not depend on freguency nor media. VR s the
maximum calibration range expressed in RMS voltage across ihe dicde.

ConvF and Boundary Effact Faramsters. Assessed in fial phantom using E-field (or Temparature Transfer
Standard for f < BD0 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MMz The same setups are used for assessmenl of the parameters applie for
oundary compensation {alpha, depth) of which typical uncefainty values are given Thess parameters are
used In DASY4 software to improve probe accuracy close (o the boundary. The sansitivity in T5L comesponds
o NORMy, .2z * ConviF whereby the uncerainty comrespands 10 that given for ConvF. A frequency dependen|
ConvF is used in DASY version 4 4 and higher which allows extending the validity from £ 50 M=z 1o = 100
MHz.

Spherical isotropy (30D deviation from isolropy). in a field of low gradients realized using a flal pharitom
eyposed by a palch antenna.

Sensor Offset. Tne sensor offsel corresponds to the offset of virtual measurement center from the probe tip
{on probe axis). No tolerance requined
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(Mote. non-compatible with DASY 2 systemt!)
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ES3DVA— SN.3270

September 28, 2312

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3270

Basic Calibration Parameters
] ' Sensor X Samsor Y Sansor Z Unc (k=2)
| Norm (| wgwmjf | 111 1.21 122 + 10.1 %
[DCP (mVy 101.7 100.7 991 ]
Modulation Calibration Parameters
Lin Communication System Name PAR | A | a [ VR Unc™
_ ) d8 dB d8 mV {k=2)
| il ow {00 X | 0.00 0.00 1.00 1430 +30 %
, Y | 000 | 000 100 | 1145
| [z | oos | o000 1.00 1487

probability of approximately 25%.

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

* The uncerainties of NomX.¥.Z do not affect the £ -feld uncartainty inside TEL (see Fages 5 and 6)
¥ pumearical linearization pammelsr; uncertainty not required

¥ Uncenainty is detérmined using the mas. devialion from lingar response applying reclanguiar distribution and ks expressed far the sgquans of the

fiakd valie.

Certificate No: ES3-3270_Sepi2
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ES3DV3- SN:3270 September 28, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3270

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity ’ Depth Unct.
f (MHz) © Permittivity " " (sm)" ConvF X | ConvFY | ConvFZ | Alpha (mm) (k=2)
]
835 415 0.90 620 | 6.20 6.20 0.41 1.53 +12.0%

J 900 —! 41.5 0.97 6.12 6.12 6.12 T 0.24 2.13 +12.0%

/ ‘1?’50" 401 1.37 5.20 5.20 5.20 J 0.58 1.38 £120%
1900 —, 40.0 1.40 §.05 5.05 5.05 0.74 1.20 +12.0%
2000 40.0 1.40 5.02 L 5.02 5.02 0.76 L1.20 +12.0% f[
2450 J 39.2 1.80 4.45 4.45 { 4.45 0.77 } 1.307 +120% )

€ Frequency validity of £ 100 MHz only applies for DASY v4.4 and higher (see Page 2), else il is restricted to + 50 MHz. The uncertainty is the RSS
of the ConvF uncertainty al calibralion frequency and the uncertainty for the indicated frequency band.

F At frequencies below 3 GHz, the validity of tissue parameters (¢ and o) can be relaxed to + 10% if liquid compensation formula is applied to
measured SAR values. Al frequencies above 3 GHz, the validity of tissue parameters (¢ and o) is restricted o + 5% . The uncertainly is the RSS of
lhe ConvF uncertainty for indicated target tissue parameters,

Certificate No: ES3-3270_Sepi2 Page 5 of 11



ESIDNVI- SN3ZY0 September 28, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3270

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth Unct.

l f(MHz)® | Permittivity " (Sim)"© ConvF X | ConvF Y  ConvFZ | Alpha | (mm) (k=2) ‘

835 | 55.2 097 | 616 | B16 l' 616 | 036 173 +12.0% ,'

900 | 55.0 1.058 l 6.10 | 610 610 048 1.51 +12.0 % ;

1750 534 149 4 .98 4 88 4.98 0 41 1.78 +12.0% |
1900 b3.3 1.52 4.67 467 467 0.80 1.18 +12.0%
2000 53.3 1.52 4.69 4 68 4.69 0.76 128 +12.0 %
2450 52.7 1,95 4.17 417 417 075 108 | +120%

 Fraquancy validity of + 100 MHz onfy 2pplies for DASY vi 4 and higher (See Page 2), alse (1 is restricted 1o + 50 MHz, The unceriainty is the RSS
of the ConvF urceralmty at calibration frequency and the uncenainty for the indicated freguency band.

" Al frequencies below 3 Gz, the validity of issue parameters (£ and o) can be relaxed |o + 10% if lguid compensation farmils = appled to
measured SAR values, Al frequencies sbove 3 GHz, he validity of lissud parameters (£ and o) |8 restricled o £ 8% The uncerainly is Iba RSS of
thie Come® uncanainty for indicated target issue paramedass,

Certificate No: ES3-3270_Sep12 Page 6 of 11



ESIDVA~- SN-3270 September 28, 2012

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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ES3DV3- SN:3270 September 28, 2012

Receiving Pattern (¢), 3 =0°

=600 MHz, TEM f=1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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102

10-1 100 100
SAR [mWW/om3]
B3 o]
not compensatad compensated

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

Certificate No: ES3-3270_8ep12
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ESADVI- SNA2TG Septerber 28, 2012

Conversion Factor Assessment

f= B35 MHz WGLS RS (H_convF) f = 1900 MHz WGLS R22 (H_com)
ail = = — =
il
m -
I-
£° =
3 i
[
% n i [ ¢ : m 18 i 3 3 . = &
Lt = o]
LI = & & L 3}
wenlyhi TR ] [

Deviation from Isotropy in Liquid
Error (¢, 8), f = 900 MHz

-10 b8 08 04 B2 Ue LI o4 06 08 10
Uncertainty of Spherical Isctropy Assessment: £ 2.6% (k=2)

Cenificate No; ES3:3270_Sep12 Page 10 of 11



ES3DV3- SN 3270

September 282012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3270

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) -19.3
Mechanical Surface Detection Mode anabled
Ophical Surface Detection Mode disablad
Probe Overall Length 33 mm
Probe Body Diameter famm
Tip Length 10 mm |
Tip Ciameter 4 mm
Probe Tip to Sensar X Calibration Paint. 2 mm
Probe Tip to Sensor Y Calibration Point 2 mm
Probe Tip lo Sensaor £ Calibration Point 2 mm
Recommended Measurement Distance from Surface 3mm |

Cerificate No: ES3-3270_Sep12 Page 11 0of 11







Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Schwezanscher Kalbrlerdiansi
Servico sulsse d'étalnnnage
Sarvizio svizzero ol taratura
Swias Calibration Service

Accrediad by the Swiss Accradiiation Serice (545} Accreditation No.: SCS 108
Thes Swiss Accreditation Sarvices s ona of the signatories to the EA
Mulillateral Agreemant for the recognifion of calibration certificates

Glossary:

TSL lissue simulating liguid

NORMx.¥.Z sensitivity in Iree space

CanvF sensltivity in TSL J NORMx v, 2

DCcP diode compression point

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

A B C modulation dependent lineanzation paramelers

Polarization o o rotation around probe axis

Polarization 4 4 rotation around an axis that s in the plane normal 10 probe axis (at measurement center),

l.e., & =0 & normal o probe axis

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003. "|EEE Recommended Fractice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) In the Humarn Head from Wireless Communications Devices: Measuremenlt
Technigues”, December 2003

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

Methods Applied and interpretation of Parameters:

s NORMx y.z: Assessed for E-field polanzation 8 = 0 {f < 900 MHz in TEM-celll = 1800 MHz: R22 waveguids)
MORMzx,y.z are only intermediate values, | e, the uncerainties of NORMx.y,z does not affect the E£-field
uncertainty inside TSL (see balow CarvF).

s NORM{fxyz= NORMx yv.z * frequancy_response {see Frequency Response Chart), This lineanzation is
impremented in DASY4 software versians [ater than 4 2. | he uncenainly of the frequancy respanse s mcludad
in the stated uncertainty of ConvF

=  DCPxy .z DCP are numaerical linearzation parameters assessed based on the data of power sweep with CW
signal (no uncertainly required) DCP does nol depend on freguency nor media.

s PAR PAR is the Peak 1o Average Ralio that 15 not calibrated but determined based an the signal
characteristics

o Axy.z Bry,z Cxy.2, VR y20 A, B, T are numerlcal linearization paramelers assessed based on the data of
power sweep for specific modulation signal, The paramaters do nol depend on freguency nor media. VR s fhe
meximum calibration range expressed in RMS vaollage across the diode

« ConvF and Boundary Effect Parameters. Assessed In fiat phantom using E-field (or Temperature Transfer
Standard for | = 800 MHz) and inside waveguide using analytical fieia disinbutions based on power
measurements for | > 800 MHz: The same setups are used for agsessment of the parametlers applied for
boundary compensation {alpha, depth) of which typical uncertainty values are given, These paramalers are
used in DASY4 software to Improve probe accuracy close fo the boundary, The sensifivity in TSL comesponds
lo NORMzx v,z * ConvF whereby the uncertainly corresponds to thal given for ConvF. A frequency dependent
ConvF iz usad n DASY version 4.4 and highar which allows extending the validity from + 50 MHz 1o £ 100
MHz.

s Sphencal isotropy (3D deviation from isotropy) In a field of low gradients realized using 2 llal phantom
exposed by a patch antenna

= Sensor Offsel The sensor offset corresponds Lo the affset ol vinual measurement center from the probe tip
(on prabe axis] Mo lolerance required

Cenificate Mo: EX3-3687_Sep12 Page 2 of 11



EX3DWV4 — SH36ST Seplember 28, 2012

Probe EX3DV4

SN:3697

Manufactured:  April 22, 2009
Calibrated: September 28, 2012

Calibrated for DASY/EASY Systems

{Mote: non-compatible with DASY 2 systeml)
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EX30V4— SN3637 Seplembar 28, 2012

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

Basic Calibration Parameters

[ Sensor X " Sensor Y Sensor Z - Inc (k=2)
| Morm (uV/(Vim)*y* 0.47 0.47 ] 0352 £10.1 %
" DCP (my)" 891 9.9 | 984 i~

Modulation Calibration Parameters

ulD Communication System Nama PAR . | A | B I VR | uUne®
dB dB dB mv | e=2)
g Sl 000 | % | oc0 | ooo [ 100 ! 1540 | #35%
= o Y | 000 | 000 100 | 1541 |
== I | Z | o000 000 | ‘100l | 1505 |

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 uncenanhes of NormX, ¥ Z do not attect the B ek uncenainty meda TS (see Pages & and &)

© Mumerical linearzalion parametar uscenamiy nol required.
 Uncartainty i detarmined using the max. devialian from Sneas response applying reclangular dstrbution 2nd s eiprasied fon the square of fne

Nk valee,

Certificate No: EX3-3687_Sapi2 Fage 4 of 11



EX3DVa-— SN.3eay Seplember 28, 3012

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

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz) © | Penr:'nli:tﬁvlﬂ:y' cu?;:lflﬂw | o | u'lm' l
)" | ConvEX | ConwEY | ConvEZ | Alpha | (mmj | (k=2)
750 419 0ge | goa 8 68 8.0 018 | 141 | £120%
/35 41.5 - 0.90 8.64 8 64 f 64 034 | 085 | £120%
| 90 | 418 | 0.97 f A 6§ | A 66 £.66 053 | 069 | £120% |
[ 1450 408 | 120 816 | @i | @19 016 | 183 | s120m
1750 | 401 1.37 7.70 I' 770 | 770 0.60 l| p6e | +120%
| 1900 | 40,0 | 1.40 7.43 | 7.43 I 7.43 0.51 J 074 | =120%
2000 40.0 1.40 7.38 738 | 738 063 | 066 | +120% |
2300 39.5 1.67 6.93 6.93 663 034 | 091 | +120%
2450 392 | %80 | 658 | 658 | BSB | 028 | 101 | #120% |
| 2600 | 390 1.96 6.42 542_' 6.42 040 | D81 | £120%
5200 36.0 466 486 | 486 4.86 030 | 180 | #131%
5500 356 496 460 480 | 460 030 | 180 | =131%
5600 355 5.07 425 | 408 | 428 0.35 1.80 £13.1%
5800 35.3 527 426 | 4.28 428 | 045 ‘ 180 | +131%

£ Frequency validity of + 100 MHz anly spplies for DASY v 4 and highsr {see Page 2], elsa ¥ is restricled to + 50 MHz: The uncenainty is the RS
of tha Comd uncenainty 2t calibratinn frequency and the uncedamty for the indicafed frequency band:

F it frequencies bafow 3 Gitz, ha vaildity of tissue paramaters (v and o) can be relaxed ta £ 10% i lould compensatan lernoka k= applied 1@
memmured SAR wilucs, Al froguencs above 3 GHz, the vobdity of msua parometons (o-ond o) s resinsted to + 8. The wheerdamiy is the RES of
the ComyE uncerainty londicated target lissoe paramelers

Cartificate No: EX3-3687 Septl Page 5 of 11



EXI004— SN:3607 September 28, 2H2

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

Calibration Parameter Determined in Body Tissue Simulating Media

ll;lllejt_l Pal::'lii:ttl':iety‘ l cm;g;;l:;iyiw | ConvF X | ConwFY | ComvFZ | Alpha | ?;m'; | :JIL'::;} :
750 555 0.86 .86 B.86 B.86 049 0.78 +12.0%
| B35 552 087 BE5 B6G | BE5 l 030 1.08 . +12.0%
900 550 1.05 BAT 857 8.57 033 | 1.0 +12.0 %
1450 54.0 1.30 7RO  7.80 7.80 019 180 |, +£120%
1750 534 | 149 7.26 I 726 .26 .40 0.79 +12.0 %
1900 | 833 .| 152 6.95 69 _ 696 040 | 083 | +120%
2000 533 152 7.40 740, 710, 033 | 050 |, +120%
2300 52.9 1.81 6.76 676 6.76 0.54 0.72 + 12.0 %
2450 | 527 1.95 657 | 657 |, 657 | 075 057 ' +120%
__ 2800 525 2.6 540 B40 &40 0.80 0 56 +12.0% |
5200 | a4gp 5.30 429 | 429 | 429 | 040 | 190  r13.1% |
5500 48.5 565 391 3.91 391 | 040 | 190  #131%
5600 48.5 577 375 375 375 040 180 + 131 % |
5800 48,2 6.00 4 08 406 | 4086 053 [ 1980 131 %

k Frequency validity of + 100 MHz onty appies for DASY wd 4 and higher (see Page 20 slse & restrcied Ao £ 50 MHz The uncenaimty & the RS5
of the Comd unceitanty at calbration lrequency and the uncetainty for ine indicated frequiensy Bang,

" af trequencies below 3 GHz, the valigity of hssus parameters |« and n) can be relared 1o 2 10% 1 hgued compensatan farmaia s applisd to
meastred SAR vales A eguencies above 3 GHz. [he vatidily of lissee parameters (¢ and a) ia (gstricted 0.2 5%, The mncestainty s 1he R3S of
the ConvF uncenainty for incicaled largel lissie parameters.

— —_————

Certificale No: EX3-3697_3Sept2 FPaga & of 11




EX3DV4- SN:3697

Frequency response {normalized)

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

=
o

Seplember 28, 2012

=
IS
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(4%}

f I'l_l"l | lf‘L]_'l lJ
i

S L
a%)

1500

- f [MHz] .
£ i

TEM R22

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)

Certificale No: EX3-3697_Sep12
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EXI0VA— SN ARST Seplember 28, 2012

Receiving Pattern (§), 9 = 0°

=600 MHz, TEM =1800 MHz R22
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Uncertainty of Axial Isotiropy Assessment: £ 0.5% (k=2)

Cerificate No: EX3-3697_Sep12 Page 8 of 11



Seplember 28, 2012

EXIDV4— SN 3657

Dynamic Range f(SAR}eaq)

(TEM cell , f = 900 MHz)

+
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10+

Uncertainty of Linearity Assessment: £ 0,6% (k=2)

Page 90 11
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EXADV4- SN:3667

September 28, 2012

JASY/EAS'" : Parameters of Probe: EX3DV4 - SN:3697

Other Probe Parameters

[ Sensor Arrangement r Triangular
Conneclor Angle (7} i

‘Mecranical Surface Detection Made -— ~ enabled |
Optcal Surface Dateclion Mode “disabiled |
Prabe Overall Length - i 3 mm
Probe Body Diametar 10mm
TipLength o G mm
Tip Diamater 2:5 mm

l Probe Tip to Sensor X Calibration Point 1 mm

" Prabe Tip to Sensor Y Gallbration Pairt 1 mm
Probe Tip to Sensar Z Calibration Point T
Recommended Measurement Distance from Surface T 2mm

Cerificate Mo EX5-3687 Sept2 Page 11 of 11






Calibration Laboratory of ey,

L]

Schweirenscher Kalibrierdianst

ES -
Schmid & Partner E E{’E; Service suisse d'étalonnage
Engineering AG e Sorvizio svizzero di taratura
Zeughausstrasse 43, BO04 Zurich, Switzerland 'ff,,;;' — \ = Swiss Callbration Service
Aceradiled by the Swiss Accraditalion Serice [SAS) Accreditation No.: SCS 108

Tha Swiss Accreditation Sorvice is one of the signatorias 1o the ©A
Multitatersl Agreemert for the recognition of cafibration certificates

Glossary:

TSL tissue simulating liguid

NORMx.y.2 sensitivity In free space

ConvF sensillvity In TSL { NORMx v,z

DR diods comprassion point

CF crest factor {(1/duty_cycle) of tha RF signal

ABC madulation depandent lineanzation paramelers

Polarzation g ip ratation around probe @xis

Polanization 3 Srotation around an axis that 15 in the plane normal to probe axis {at measurement center),

e, 8 =015 normal to probe axis

Calibration is Performed According to the Following Standards:

a)

b)

IEEE Std 1528-2003, "|EEE Recommended Practice for Determining the Peak Spatial-Averaged Spesific
Absorplicn Rate (SAR) in the Human Head from Wireless Communicalions Déevices Measuremenl
Technigues®, December 2003

IEC 82209-1, "Pracedure to measurs the Specific Absorplion Rate [SAR) for hand-held devices used n close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

Certificate No; EX3-3792_Juni2 Faga 2of 11

NORMx, 2 Assessed for E-field polarization 4 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguida),
NORMx,y.z are only |ntermediale values, |.e., the uncertamlies of NORMzx,y, 2 dees not sffect the E”-field
uncertainty inside TSL (see belaw ConvF)

NOGRM(fIx.y,z = NORMx y.z * frequency_response (see Frequency Respanse Chart). This linearization s
Implemented in DASY4 software versions later than 4.2, The uncertanty of the frequency respanse is included
in the stated uncertainty of ConvF.

DCPyx y.z: DCP are numerical linearization paramelers assessed hased on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media

PAR: PAR Is the Peak to Average Ratio that is no! calibrated but determined based on the signal
characteristics

Ax.y.z Bry.z, Cxy.2, VRxy.z A, B. C are numencal lineanzation 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 axpressed in RMS vollage across the dinde.

ConvF and Boundary Effect Parameters: Assessed in flal phantom using E-field (or Temperature Transfer
Standard for { < 800 MHz) and inside wavequide using analytical field distributions based on power
measuremenis for f = 800 MHz. The same selips are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncerainty values are given. These parameters ara
used |n DASY4 software to Improve probe accuracy close to the boundary. The sensilivity in TSL corresponds:
o NORMx,y.z * ConvF whareby the uncerlainty correspands to that given for ConvE. A frequancy dependent
ConvF is used |n DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to £ 100
MHz

Spherical isotropy (30 dewvialion from isotropy) ina field of low gradients reallzed using a flat phantom
exposed by a patch antenna.

Sensor Offsef: The sensor aoffset coreaponds (o the offsel of vinual measurement center from the probe fip
(on prabe axis). No tolerance required.




EX30VE - SN 3792 June 27, 2012

Probe EX3DV4

SN:3792

Manufactured:  April 5, 2011
Calibrated: June 21, 2012

Calibrated for DASY/EASY Systems

{Note: non-compatible with DASY2 aystem!)
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EX30Ve—- SN ATR Juma 21, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3792

Basic Calibration Parameters

Sensor X Sensor ¥ Sensor Z Une {k=2)
Narrm fu"u"ILWm}?}"' 0.64 0.54 0.53 +10.1 %
BCP (mV) ag 0 99.4 I 103.0

Modulation Calibration Parameters

uiD Communication Systam Name PAR A B C VR Unc"
dB dB dB mV {k=2)
i CW 000 | x| 000 0.00 1.00 1362 | +3.3 %
k2 0,00 000 1.00 1317
2] poo 0.00 1.00 16857

The reporled uncerlainty of measurement is staled as the standard unceitainty of measurementl

multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
prabability of approximately 95%.

A The uncertainties of MommX,¥ Z do not affect ine E*fisld uncensinty msige TSL (see Pages 5 and B},
" Numesics linearization paramater; uncerlainty not regquirsd

b Uneanainty ig determined using the max. devialion from lineer response apphying rectanguler distripuson and & expressad for the square of the
fiald value

Certilicate Ma: EX3-3792_Jun12 Page 4 of 11



EX3DVa— SN:37a2 June 21, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3792

Calibration Parameter Determined in Head Tissue Simulating Media

t (MHz}® P&mF Cm;;l::; o ConvF X | ConvFY | ComvFZ | Alpha ?;::T ft'ﬂh
835 41.5 £.90 902 902 a.02 0.41 0.85 £12.0 %
apo 415 0.87 889 8 B9 8.89 057 0.73 +12.0 %
1750 401 1.37 816 8.16 8.16 075 0.61 +12.0%
1800 40,0 1.40 773 7.73 7.73 0.41 083 £12.0%
2000 400 1.40 7.68 7.68 7.68 0.44 0.78 £12.0%
2300 395 1.67 7.27 7.27 7.97 0.65 064 +120%
2450 30.2 1.80 6.82 682 682 0.36 087 +120 %
2600 39.0 1.06 6,72 6.72 i 72 0.44 0.78 +12.0%
3500 374 281 .83 6.83 6.83 0.41 0.93 £131%
5260 36.0 4 66 5.07 507 5.07 0.30 1.80 131 %
5300 358 4.76 4.96 4,96 4.96 0.38 1.80 131 %
5500 356 4.96 471 471 an 0.40 1.80 £131%
5R00 35.5 5.07 4.66 4.66 4 66 0.40 1.80 £13.1 %
5800 35.3 527 4.48 4.48 4 48 048 1.80 +131%

* Frequency valdity af + 100 MHz only appiies for DASY vd 4 and higher [ses Page 31 else | = restricted to + 50 MHe. The uncerguily |5 ihe RES
of the ConvF unoenainiy at calibration frequency end the uncanamty for the ndcetad frequancy band.

* At frequencies below 3 GHz. the validity of tlssua paremeters (cand n) can be refmeed ta £ 10% it liquid compensation formuls & applhad 1o
fneasying SAR valles Al Weglenoes above 3 GHE, (he valldily of Issie parametads (e and o) i85 resiricled to + 5%, The unceralny i the RSS of
The CarnvF uncemsnty for indcated target tissue parameters.

Certificate No: EX3-3782_Jin12 Page 5of 11



Exabvi- SNA7e2 Jung 21, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3792

Calibration Parameter Determined in Body Tissue Simulating Media

f (MHz) © Pﬁmp co?gfuw ConvF X | ConvFY | ComvFZ | Alpha ?;':tnl; Il'::ﬂi
B35 552 0.97 899 .99 8.90 0.80 0.82 +120%
900 §5.0 1.05 8.8 B.98 8.58 0.66 0.67 +120 %
1750 534 1.49 7.7 7.7 7.71 0.37 0.62 +120%
1800 553 1.52 7.29 722 724 040 0.88 £120%

2000 53.3 1.52 744 7.44 744 0.40 (.69 +12.0 %
2300 52.9 1.81 714 714 714 0.57 0,72 £120%
2450 527 1.65 710 710 7 10 0 80 0 55 +120% |
2600 52.6 216 .84 f.84 .84 0.80 0.50 £12.0%
3500 51.3 331 .13 .13 613 0.37 115 | +131%
5200 48.0 530 4.20 4.20 420 0.50 1.90 +131 %
5300 48.9 542 401 4.0 4,01 0.50 180 | £131%
5600 486 5.65 381 3 81 3 81 050 1.80 +131%
5600 48.5 577 3.72 72 3.72 0.50 1.60 +131%
5800 48.2 .00 3.80 3.89 389 0.60 1.80 +131 %

E Fraguency validity of + 100 MHz anly applies for DASY vé 4 and higher {see Pags 2), alas || is resticted to £ 50 MHz The undertanty (s the RSS
of tha ConyF urcaraimy = cailbration frequancy and the uncertainly for the indicated freqiency band.

" Al fequencies below 3 GHz, {ha validity of tissua paramaters (c and o) can be relaxed lo « 10% if lquid compersation fommua 2 apghed 1o
measred SAR values Al freguencies above 3 GHz, Ihe validity of fisaue parameters (¢ and o) 15 msmicted to £ 5%. The uncerainty 5 the RSS of
the ConviF uncertainty for indicatmd tarpat Hzaue parameters

Cerificate No: EX3-3792 _Junt2 FPage 6of 11




EX3DVa- SN:ATEZ June 21, 2042

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}

Cariificate Mo; EX3-3792_Jun12 Page Tof 11



June 21, 2012

EXIDV4— SNigT42
Receiving Pattern (¢), 9 =0°
=600 MHz TEM f=1800 MHz R22
b2 8 - e L : TiE
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Uncertainty of Axial Isotropy Assessment: + 0.5% (k=2)

Cerificate No: EX3-3792_m12 Page 8 of 11



Juna 21, 2012

EX30V4- SN 3702

Dynamic Range f(SARqa4)

(TEM cell , f=900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)

Page Sof 11
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EX3DVA- SN:3792 June 21, 2012

Conversion Factor Assessment

f= 835 MHz WGLS RS (H_convF) f= 1900 MHz WGLS R22 (H_convF}
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Error (¢, 8), f =900 MHz
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Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)
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EX30V4- SNi3Ta2

June 21, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3792

Other Probe Parameters

| Sensor Arrangement Trangular
Connectar Angie () ata
Mechanical Surface Deteclion Mode enabled
Optlcal Surface Detection Mode disabied
Probe Oversll Length 337 mm
Prabs Body Diameter 10 mm
Tip Length a9 mm
Tip ODiameter 25 mm
Prabe Tip to Sensor X Calibralion Point 1 mm
Probe Tip to Sensor ¥ Calibration Point 1 mm

Probe Tip to Sensor £ Calibration Point 1mm
Recommendad Measurement Oistance from Surface 2 mim

Certificate Mo: EX3-3782 Juni2 Page 1t of 1



Calibration Laboratory of
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. NN, Schwelzerischer Kalibrierdienst
Schmid & Partner % Sarvice suisse d'étalonnage
Engineering AG T Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland S Swiss Calibration Service

Accreditéd by the Swiss Accreditation Service (SAS)
The Swiss Acoreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of callbration cartificates

client  Auden

Z -
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Accreditation No.: SCS 108

Certificata No: EX3-3578_Jun12

CALIBRATION CERTIFICATE

Object

Calibration procedurs(s)

Calibraticn date:

EX3DV4 - SN:3578

QA CAL-01.v8, QA CAL-14.v3, QA CAL-23.v4, QA CAL-25.v4

Calibration procedure for dosimetric E-field probes

June 21, 2012

Calbration Eguipment usad [ME&TE critical for calibration)

This calibration cerificate documenits the traceability to national standards, which realize the physical units of measurements (31},
The measurements and the uncanainties with confidence probahility are given on the following pages and are par of the cerdificate.

All calibrations have been condusted in the closed laboratory facility: environmen femparature (22:+ 3)°C and humibdity < T0%.

This caltbration certificate shall not be reproduced except in full without witten approval of the labaratony

Primary Siandards G Cal Date (Cerfificale-Mo_| Scheduled Caiibration

Power meter E44198 GH41283874 20-Mar-12 (No. 217-015048) Apr-13

Powar sensor E44 120 MY4 1458087 28-Mar-12 [Mo. 217-01508) Apr1d

Reterence 3 dB Attenuator SN 55064 (3c) I7-Mar-12 [MNo, 217-01531) Apr-13

Reference 20 dB Attenuatar SN 55086 (20b) 27-Mar-12 [Np. 217-01525) Apr-i3

Reference 30 8 Attenuator S 55129 (30b) 7-Mar-12 [No. 217-01532) Apr-13

Reference Probe ES3DWV2 SM: 3013 2-Des-11 (Noc ES3-3013_Dac11) Dac-12

DAE4 S: G0 10-Jan-12 (Mo. DAE4-BB0_Jan12) Jan-13

Secandary Standards D Check Date (in house) Scheduled Chack

RF generator HP S6480C US3842001700 A-Aug-59 (in house check Ape-11) In house check. Apr-13

Metwork Analyzer HF B753E LIS37300585 18-Cct-01 {in house ohack Oct-11) In howse check: Oct-12
Mama Funchon Signatura

Calibrated by Jeton Kastrati' “Laboratory Tachnician

Approved by Katia Pokovic: Technical Managar

Izzued: June 22, 2012

Certificate MNo: EX3-3578_Jun12
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerand

Schwelzerischar Kalibriardisnst
Service sulsse d'étalonnage
Sarvizio svizzero di taratura
Swiss Calibration Service

Accredited by the Swiss Accreditation Searvice (A5} Accreditation No.: SCS 108
The Swiss Accredifation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL lissue simulating fiquid

NORMx,y,2 sensitivity in free space

ConvF sensitivity in TSL { NORMx,y.z

DCP diode compression point

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

AB.C madulation dependent linearization parameters

Paolarization ¢ p rotation around probe axis

Polarization & 3 rotation around an axis that is in the plane normal lo probe axis (al measurement canter),

lLe., & =0is normal to probe axis

Calibration is Performed According to the Following Standards:

a) |EEE Std 1628-2003, "|EEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wiraless Communications Devices: Measurement
Technigues”, Decamber 2003

by |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:
«  NORM:xy.z: Assessed for E-field polarization 8 = 0 {f £ 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide),
MORMzx.y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E%-field
uncertainty inside TSL {see below ConvF).

s NORMfx .z = NORMx.y,z * frequency_response (see Freguency 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 Conui

» 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.

«  PAR: PAR is the Peak to Average Ratio that |s not calibrated but determined based on the signal
characteristics

o Axyz Bxyz Cevz VRe vz A B, Care numerical lingarization paramelers assassed based on the data of
powar 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 diede,

* ConvF and Boundary Effect Parameters: Assessed |n flat phantom using E-field (or Temperature Transfer
Standard for T = 800 MHz) and inside wavegulde using analytical fisld 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 uncertainly values are given, These parameters are
used in DASY4 software to improve prabe accuracy close lo the boundary, The sensitivity in TSL corresponds
to: NORMx, y.z * ConvF whareby lhe uncerlainty 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 & flat phantom
exposed by a patch antenna.

+ Saensor Offsel: The sensor offset comesponds to the offset of vidual measurament center from the probe tip
(on probe axis), No tolerance required,
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SN:3578
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Calibrated for DASY/EASY Systems

(Mote: non-compatible with DASYZ system!)

June 21, 2012
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EX3DVa- SNI35TH June 21, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3578

Basic Calibration Parameters

| Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uVHVim))" 0.53 0.50 0.55 +10.1 %
DCP (mV)" 102.4 101.5 103.4

Modulation Calibration Parameters

uiD Communication System Name PAR A B c VR Une®
dB dB dB mv {k=2)
0 o 0.00 W 0.00 0,00 1.00 166.8 | £2.2%
Y 0,04 0.00 1.00 1731
Z 0.00 0.00 1.00 178.2

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

probability of approximately 95%.

" The uncerainties of Normd Y 2 do not affeg! the £7-finld unoertsinty inside TSL. {ses Pages 5 and 6}
E Numerical linearzation paramear; uncertanty not required,
F Uncertainty = determined using the max. devialion from linear response applying rectangular distribution and is expressed for the square of the

fieid value
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EX3DV4- SN:3578 June 21, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3578

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth Unet,

f(MHz) " | Permittivity" (sim)" _ConvFX | ConvFY | ConvFZ | Alpha {mm] (k=2)
750 41.9 0.89 8.77 877 8.77 0:80 0.64 +12.0%
835 415 0.90 '8.30 8.30 8.30 0.29 0.99 +12.0 %
900 415 0.97 8.35 8.35 8.35 0.58 0.75 +12.0%
1750 40.1 1.37 7.50 7.50 7.50 0.80 0.62 +12.0 %
1900 40.0 1,40 7.19 7.19 7.19 D.75 0.85 +12.0%
2000 40.0 1.40 7.13 7.13 713 0.77 0.58 +12.0%
2450 39.2 1.80 6.43 6.43 6.43 0.28 1.01 +120%
5200 36.0 466 455 455 4.55 0.40 1.80 +131%
5300 359 4.76 4.39 4,39 4.39 0.40 1.80 £13.1 %
5500 356 4.96 4.07 4.07 4.07 0.50 1.80 +13.1%
5600 355 5.07 392 3.92 3.92 0.50 1.80 £13.1 %
5800 353 5.27 3.72 3.72 372 | 055 1.80 +13.1%

© Frequency validity of = 100 MHz only applies for DASY v4.4 and higher (zee Page 21, else it 1= restncied to = 50 MHz The unceramty is the RSS
of the ConvF uncerainty at calibration freguency and the uncedainty for tha indicated frequency. band

Al frequencies befow 3 GHz, the validity of tissue parameters (= and o) can be relaxed to £ 10% If liguio compensaton formula s applied to
measured SAR values, At frequancies sbove 3 GHz, the validity of tizsue parameters (s and o) & restncted 1o 2 8% The unceramiy ia the RSS of
the ConvF uncertainiy for Indicated farget fissue parameatars:
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EX3DV4- SN:3578 June 21, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3578

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth Unet.

fiMHZ)® | Permittivity” (Sim)© ConvEX | ConvFY | ConvFZ | Alpha [mm) (k=2)
750 56.5 0,96 8.52 B.52 8.52 0.42 088 | +120%
gas 55.2 0.97 8.45 8.45 845 0.32 1.06 +12.0 %
900 55.0 1.05 8.33 8.33 8.33 0.36 0.95 £12.0 %
1750 53.4 1.49 710 710 7.10 0.39 0.89 2120 %
1900 53.3 1.52 6.69 6.69 .60 069 | 0868 +12.0%
2000 53.3 1.52 65.86 65.86 6.86 0.70 0.67 +12.0 %
2450 52.7 1.85 5.43 6.43 §.43 0.80 0.50 +12.0%
5200 49.0 5.30 3.93 3.83 3.93 0.50 1.80 +13.1 %
5300 48.9 542 3.66 3.66 3.66 0.50 1.80 +13.1 %
5500 48,6 5.65 345 3.45 3.45 0.55 1.80 +134 %
5600 48.5 577 3.25 3.25 3.25 0.55 1.90 +13.1%
5800 48.2 6.00 343 3.43 3.43 0.55 1.90 £131%

¥ Fraguency validity of £ 100 MHz anly appiies for DASY v4.4 and higher {see Page 2}, alsa il is restrictad to + 50 MHz The uncertainty s the RSS
of the CoenwF uncertainty al calibration frequency and the uncenainty for the indicated frequency band

" Al frequencies balow 3 GHz, the validity of tissue parameters (¢ and o) can be relaxed to = 10% if liquid compensation formula & applied 1o
measured SAR valuas. Al freguencies above 3 GHz, the valldity of tissue perameters (& and o) is restricted to + 5% The uncentainty is the RSS of
tha ConvF uncertainty for indicatad target tissue parameters.

Certificate Mo: EX3-3578_Jun12 Page & of 11



EX30V4- SN:35T8

June 21, 2012

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

Frequency response (normalized)

B
1A~

D_g_E...................._'...._...................'_............. L p "ok e R : ---;--
0.8+ | o *

||l|§-|IIE-III_J

1500
f [MHz]

1

Uncertainty of Frequency Response of E-field: £6.3% (k=2)
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EX30DV4- SN:3578 durie 21, 2012

Receiving Pattern (¢), 9 =0°

=600 MHz, TEM f=1800 MHz,R22

i, B
¥i5 . &% 235 = - Al
. i .
x s Ly - -- .
.
= . A . . - -
; ;, . - | H .
. & ¥ | T ¥ K HEl | : ¥
T - ol -
. = e . l e #* | ¥ ® e iy
S O+ | .
= . Ry i » e - e L .
} = g 02 od be DE - 1= W7 DA @E 0=
Ui . % X i =3 = .
. H o = o ' -
. o “ ) a .
LF] ¥ F + r "
E ! ot . £ g ! '
w 'k - -
- - -
- L - - .
£ 344 bl ==l E
e == = L —
» E] EXN ; . ] L3
Tat x ¥ ¥4 Ted x ¥ £

Errar [dE]

0o bﬁﬂm‘"% — e —ba

By

o Rell ['] =
|mTH-u m:%z |3duiK£H: i

2500 MHz

Uncertainty of Axial Isotropy Assessment: + 0.5% {k=2)
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EX30V4- SN:A5TE

Jung 21, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3578

Other Probe Parameters

| Sensor Arrangement Triangular
Connector Angle () 68.2
Mechanical Surface Detection Mode enabled
“Optical Surface Detection Mode disabled
Frobe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 2.5 mm
Prabe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibratian Point 1 mm
Probe Tip to Sensor £ Calibration Paoint 1 mm
Recommended Measurement Distance from Surface 2 mm
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