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APPENDIX D: RELEVANT PAGES FROM PROBE CALIBRATION REPORTS

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich,

Switzerland

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signataries to the EA
Multilateral Agreement for the recognition of calibration certificates

Client Verkotan

T
TN

AR

URIN

nwow

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

Accreditation No.: SCS 0108

Certificate No: ET3-1381_Sep16

o
FINAS

Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

CALIBRATION CERTIFICATE

Object

Calibration pracedure(s)

Calibration date:

ET3DV6 - SN:1381

QA CAL-01.v9, QA CAL-12.v9, QA CAL-23.v5, QA CAL-25.v6

Calibration procedure for dosimetric E-field probes

September 15, 2016

Calioration Equipment used (M&TE critical for calibration)

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

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

Primary Standards D Cal Date (Certificate Na.) Scheduled Calibration
Power meter NRP SN: 104778 06-Apr-16 (No. 217-02288/02289) Apr-17

Power sensor NRP-Z91 SN: 103244 06-Apr-16 (No. 217-02288) Apr-17

Power sensor NRP-281 SN: 103245 06-Apr-16 (No, 217-02289) Apr-17

Reference 20 dB Attenuator SN: 85277 (20x) 05-Apr-16 (No. 217-02233) Apr-17

Reference Probe ES3DV2 SN: 3013 31-Dec-15 (No. ES3-3013_Dec15) Dec-16

DAE4 SN: 660 23-Dec-15 (No. DAE4-660_Dec15) Dec-16

Secondary Standards D Check Dale (in house) Scheduled Check
Power meter E4419B SN: GB41293874 06-Apr-16 (in house check Jun-16) In heuse check: Jun-18
Power sensor E4412A4 SN: MY41498087 06-Apr-16 (in heuse check Jun-16) In house check: Jun-18
Povier sensar E44124 SN: 000110210 06-Apr-16 (in house check Jun-16) In houge check: Jun-18
RF generator HP 8648C SN: US3642U01700 04-Aug-98 (in house check Jun-16) In house check: Jun-18
Network Analyzer HP 8753E SN: US37380585 18-0Oct-01 {in house check Oct-15) In house check: Oct-16

Name Function Signature
i - G hnici

Calibrated by Jeton Kastrati Laboratory Technician (: o L/a/_’___
Approved by: Katja Pckovic

v
Technical Manager /Zg @’_’

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

Issued: Seplember 17, 2016

Certificate No: ET3-1381_Sep16
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Verkotan = FINAS

Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

ET3DVE- SMN:1381 September 15, 2016

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1381

Calibration Parameter Determined in Head Tissue Simulating Media

Rolative Conductivity Depth © Unc
fIMH2)® | Permittivity " {Sfm)" ConvFX | ConvFY | ConvFZ | Alpha® | (mm) | (k=2) |
150 52.3 076 7.94 7.84 7.894 0.18 2.80 £133%
450 43.5 Q.87 7.29 7.29 7.29 0.29 2.87 £13.3 %
1640 40.3 1.29 556 5.56 5.56 0.75 2.22 +12.0%

L Frequency validity above 300 MHz of £ 100 MHz anly applies for DASY v4.4 and higher (Sea Page 2), else il is resticted 1o £ 50 MHz, The
uncenainty is the RSS of the ConvF uncertainty at calibration frequancy and the uncertainty for the indicated frequency band. Frequenay validity
below 300 MHz is = 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectively. Above 5 GHz frequency
walidity can be extended fo £ 110 MHz.

" AL fraquencies belew 3 GHz, the validity of tissua parameters (c and &) can be relaxed to & 10% if liquid com pensation formula is applied to
mezsured SAR valuas, At frequancies above 3 GHz, the validity of tissue parameters (e and a) is restricled to £ 5%. The uncerainty is the R3S of
the ConvF uncertainty for indicated target fissue parametars.

5 alpha/Depth are determined during calibration. SPEAG warranis (hat the remaining deviation due 10 the boundary effect afler compansation is
always less than * 1% for frequencies below 3 GHz and below £ 2% for frequancies bebween 3-6 GHz at any distance larger than half the prabe tip
diameter from the boundary.

ET30VE- SM:1381 September 15, 2016

DASY/EASY - Parameters of Probe: ET3DVG - SN:1381

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth © Unc
f(MHz)® | Permittivity" (sim}* ConvFX | ConvFY | ConvFZ | Alpha® | {mm) (k=2)
1640 53.8 1.40 5.19 5.1% 5.19 0.80 2.45 +12.0%

£ Fraquency validity above 300 Mz of + 100 MHz only applies for DASY w4.4 and higher (see Page 2), else it is restricted to 50 MHz. The
uricertainty is the RSS of the ConvE uncertainty at calibration frequency and the uncertainty for the indicated frequency band. Frequency validity
below 200 MHz is + 10, 25, 40, 50 and 70 MHz for CorwE ascessmants at 30, 64, 128, 150 and 220 MHz respectively. Above § GHz freguancy
validity can be extended to + 110 MHz.

" At frequencies below 3 GHz, the validity of tissue parameters (g and o} can be relaxed 1o £ 10% if liquid compensation formulz is applisd 1o
measured SAR values, Al frequencies above 3 GHaz, the validity of fissue parameters (& and o) is restricted 1o = 3%. The uncertainty is the RSS of
the ConwF uncertainty for indicated target tissue parameters.

“ Alpha/Depth are datemined during calibration. SPEAG warrants that the remaining deviation dug to the boundary effect alter compensation is
always less than £ 1% far frequencies below 3 GHz and below = 2% far frequencies between 3-8 GHz at any distance farger than half Lhe probe lip
diameter from the boundary.
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

S,

—

.,
o

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

T~
N

L

%) N\
AR

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Accreditation No.: SCS 0108

Client Verkotan Certificate No: EX3-3570_Jan16

Schweizerischer Kalibrierdienst

CALIBRATION CERTIFICATE

Object EX3DV4 - SN:3570

Calibration procedure(s)

QA CAL-01.v9, QA CAL-14.v4, QA CAL-23.v5, QA CAL-25.v6
Calibration procedure for dosimetric E-field probes

Calibration date:

January 15, 2016

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

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

Calibration Equipment used (M&TE critical for calibration)

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

Power meter E4419B GB41293874 01-Apr-15 (No. 217-02128) Mar-16

Power sensor E4412A MY41498087 01-Apr-15 (No. 217-02128) Mar-16

Reference 3 dB Attenuator SN: S5054 (3c) 01-Apr-15 (No. 217-02129) Mar-16

Reference 20 dB Attenuator SN: 85277 (20x) 01-Apr-15 (No. 217-02132) Mar-16

Reference 30 dB Attenuator SN: S5129 (30b) 01-Apr-15 (No. 217-02133) Mar-16

Reference Probe ES3DV2 SN: 3013 31-Dec-15 (No. ES3-3013_Dec15) Dec-16

DAE4 SN: 660 23-Dec-15 (No. DAE4-660_Dec15) Dec-16

Secondary Standards 1D Check Date (in house) Scheduled Check

RF generator HP 8648C US3642U01700 4-Aug-99 (in house check Apr-13) In house check: Apr-16

Network Analyzer HP 8753E US37390585 18-Oct-01 (in house check Oct-15) In house check: Oct-16
Name Function Signature

Calibrated by: Jeton Kastrati Laboratory Tachnician( 2 . (/(r/

\
Approved by: Katja Pokovic Technical Manager

e

Issued: January 19, 2016

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

Certificate No: EX3-3570_Jan16 Page 1 of 11
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Verkotan =

EX3DV4- SN:3570

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3570

Calibration Parameter Determined in Head Tissue Simulating Media

January 15, 2016

Relative Conductivity Depth© Unc

f(MHz)® | Permittivity (sim)” ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 41.9 0.89 8.68 8.68 8.68 0.48 0.80 +12.0%
835 415 0.90 8.08 8.08 8.08 0.21 1.45 +12.0%
1750 40.1 1.37 7.19 7.19 7.19 0.31 0.85 +12.0%
1900 40.0 1.40 6.99 6.99 6.99 0.30 0.87 +12.0%
2450 39.2 1.80 6.38 6.38 6.38 0.35 0.87 +12.0%
2600 39.0 1.96 6.19 6.19 6.19 0.39 0.85 +12.0%
5250 35.9 4.71 4.30 4.30 4.30 0.40 1.80 +131 %
5600 35.5 5.07 3.70 3.70 3.70 0.50 1.80 +131 %
5750 354 5.22 4.00 4.00 4.00 0.50 1.80 +13.1%

© Frequency validity above 300 MHz of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to + 50 MHz. The

uncertainty is the RSS of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band. Frequency validity
below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectively. Above 5 GHz frequency
validity can be extended to + 110 MHz.

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. At frequencies above 3 GHz, the validity of tissue parameters (e and o) is restricted to + 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.

© Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary effect after compensation is
always less than + 1% for frequencies below 3 GHz and below + 2% for frequencies between 3-6 GHz at any distance larger than half the probe tip

diameter from the boundary.

Certificate No: EX3-3570_Jan16

Page 5 of 11
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Verkotan =

EX3DV4- SN:3570

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3570

Calibration Parameter Determined in Body Tissue Simulating Media

January 15, 2016

Relative Conductivity Depth © Unc

f(MHz)® | Permittivity" (Sim)* ConvF X | ConvFY | ConvFZ | Alpha®| (mm) (k=2)
750 55.5 0.96 8.41 8.41 8.41 0.43 0.93 £12.0%
835 55.2 0.97 8.17 8.17 8.17 0.27 1.25 +12.0%
1750 53.4 1.49 6.96 6.96 6.96 0.39 0.83 +12.0%
1900 53.3 1.52 6.77 6.77 6.77 0.27 1.03 +12.0%
2450 52.7 1.95 6.50 6.50 6.50 0.35 0.86 +12.0%
2600 52.5 2.16 6.26 6.26 6.26 0.23 1.05 +12.0%
5250 48.9 5.36 3.78 3.78 3.78 0.50 1.90 +131%
5600 48.5 577 3:25 325 3.25 0.55 1.90 +13.1 %
5750 48.3 5.94 3.48 3.48 3.48 0.60 1.90 £13.1%

© Frequency validity above 300 MHz of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to + 50 MHz. The

uncertainty is the RSS of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band. Frequency validity
below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectively. Above 5 GHz frequency
validity can be extended to + 110 MHz.

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. At frequencies above 3 GHz, the validity of tissue parameters (¢ and o) is restricted to + 5%. The uncertainty is the RSS of

the ConvF uncertainty for indicated target tissue parameters.

g Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary effect after compensation is
always less than + 1% for frequencies below 3 GHz and below + 2% for frequencies between 3-6 GHz at any distance larger than half the probe tip

diameter from the boundary.

Certificate No: EX3-3570_Jan16

Page 6 of 11
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Calibration Laboratory of

S,

s SN 7%, S Schweizerischer Kalibrierdienst
Schmid & Partner ib\\eg'—éﬁ c Service suisse d'étalonnage
Engineering AG oo g Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland ‘f,ﬁﬁ S Swiss Calibration Service
il
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates
client ~ TCC Microsoft Certificate No: EX3-3892_Mar16
[CALIBRATION CERTIFICATE |
Object EX3DV4 - SN:3892
Calibration procedure(s) QA CAL-01.v8, QA CAL-14.v4, QA CAL-23.v5, QA CAL-25.v6

Calibration procedure for dosimetric E-field probes

Calibration date: March 11, 2016

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

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D Cal Date (Certificate No.) Scheduled Calibration

Power meter E4419B GB41293874 01-Apr-15 (No. 217-02128) Mar-16

Power sensor E4412A MY41498087 01-Apr-15 (No. 217-02128) Mar-16

Reference 3 dB Attenuator SN: 55054 (3¢) 01-Apr-15 (No. 217-02129) Mar-16

Reference 20 dB Attenuator SN: 85277 (20x) 01-Apr-15 (No. 217-02132) Mar-16

Reference 30 dB Attenuator SN: §5129 (30b) 01-Apr-15 (No. 217-02133) Mar-18

Reference Probe ES3DV2 SN: 3013 31-Dec-15 (No, ES3-3013_Dec15) Dec-16

DAE4 SN: 660 23-Dec-15 (No. DAE4-660_Dec15) Dec-16

Secondary Standards 1D Check Date (in house) Scheduled Check

RF generator HP 8648C US3642U01700 4-Aug-99 (in house check Apr-13) In house check: Apr-16

Network Analyzer HP 8753E US37390585 18-Oct-01 (in house check Oct-15) In house check: Oct-16
Name Function Signature

Calibrated by: Leif Klysner Laboratory Technician

Approved by: Katia Pokovic Technical Manager W’/—

Issved: March 12, 2016
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: EX3-3892_Mar16 Page 1 of 11

67 (81)




EX3DV4— SN:3892

Verkotan =

March 11, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3892

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth © Unc

f(MHz)® | Permittivity " (sim)© ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 41.9 0.89 10.08 10.08 10.08 0.41 0.88 +12.0 %
835 41.5 0.90 9.53 9.53 9.53 0.41 0.80 £12.0%
1750 40.1 1.37 8.32 8.32 8.32 0.32 0.80 +12.0%
1900 40.0 1.40 8.02 8.02 8.02 0.32 0.80 +12.0 %
2300 39.5 1.67 7.54 7.54 7.54 0.31 0.80 +120%
2450 39.2 1.80 7.22 7.22 7.22 0.27 0.97 +£12.0%
2600 39.0 1.96 7.08 7.08 7.08 0.30 0.95 +£12.0 %
5250 35.9 4.71 4.79 4.79 4.79 0.35 1.80 +131%
5600 355 5.07 4.37 4.37 4.37 0.45 1.80 +131%
5750 35.4 5.22 453 453 4.53 0.45 1.80 +13.1 %

© Frequency validity above 300 MHz of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to + 50 MHz. The
uncertainty is the RSS of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band. Frequency validity
below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectively. Above 5 GHz frequency

validity can be extended to + 110 MHz

* At frequencies below 3 GHz, the validity of tissue parameters (¢ and o) can be relaxed to + 10% if liquid com pensation formula is applied to

measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (¢ and «) is restricted to £ 5%. The uncertainty is the RSS of

the ConvF uncertainty for indicated target tissue parameters.
¢ Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary effect after compensation is

always less than + 1% for frequencies below 3 GHz and below + 2% for frequencies between 3-6 GHz at any distance larger than half the probe tip
diameter from the boundary

(4)
FINAS

Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

Certificate No: EX3-3892_Mar16

Page 5 of 11
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EX3DV4- SN:3892

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3892

Verkotan =

Calibration Parameter Determined in Body Tissue Simulating Media

March 11, 2016

Relative Conductivity Depth © Unc

f(MHz)® | Permittivity" (S/m)” ConvF X | ConvFY | ConvFZ | Alpha®| (mm) (k=2)
750 56.5 0.96 9.70 9.70 9.70 0.50 0.82 £12.0%
835 55.2 0.97 9.54 9.54 9.54 0.33 1.01 +12.0%
1750 53.4 V 1.49 7777.91 7.91 791 7 0.39 0.88 +12.0 %
1900 53.3 1.52 7.62 7.62 7.62 0.33 0.86 +12.0%
2300 52.9 1.81 7.40 7.40 740 0.34 0.80 +12.0%
2450 52.7 1.95 7.35 7.35 7.35 0.31 0.80 +12.0%
2600 52.5 2.16 7.05 7.05 7.05 0.17 0.80 £120%
5250 48.9 5.36 4.13 4.13 4.13 0.50 1.90 +131%
5600 48.5 5.77 3.76 3.76 3.76 0.55 1.90 +13.1%
5750 48.3 5.94 3.86 3.86 3.86 0.55 1.90 £13.1%

© Frequency validity above 300 MHz of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to + 50 MHz. The

uncertainty is the RSS of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band. Frequency validity
below 300 MHz is £ 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectively. Above 5 GHz frequency
validity can be extended to + 110 MHz.

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, At frequencies above 3 GHz, the validity of tissue parameters (¢ and @) is restricted to + 5%. The uncertainty is the RSS of

the ConvF uncertainty for indicated target tissue parameters.

© Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary effect after compensation is

(4)
FINAS

Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

always less than £ 1% for frequencies below 3 GHz and below + 2% for frequencies between 3-6 GHz at any distance larger than half the probe tip
diameter from the boundary,

Certificate No: EX3-3892_Mar16
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(4)
FINAS

Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

Verkotan

APPENDIX E: RELEVANT PAGES FROM DIPOLE CALIBRATION REPORTS

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

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

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signataries to the EA
Multilateral Agreement for the recognition of calibration certificates

Accreditation No.: SCS 0108

Client Verkotan Certificate No: D835V2-448_Jan16
CALIBRATION CERTIFICATE |
Object D835V2 - SN: 448

Calibration procedure(s)

Calibration date:

The s and the

QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

January 15, 2016

Calibration Equipment used (M&TE critical for calibration)

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

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

Approved by:

Katja Pokovic

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

Power meter EPM-442A GB37480704 07-Oct-15 (No. 217-02222) QOct-16

Power sensor HP 84814 US37292783 07-Oct-15 (No. 217-02222) Oct-16

Power sensor HP 8481A MYA41092317 07-Oct-15 (No. 217-02223) QOct-16

Reference 20 dB Attenuator SN: 5058 (20k) 01-Apr-15 (No. 217-02131) Mar-16

Type-N mismatch combination SN: 5047.2 /06327 01-Apr-15 (No. 217-02134) Mar-16

Reference Probe EX3DV4 SN: 7349 31-Dec-15 (No. EX3-7349_Dec15) Dec-16

DAE4 SN: 601 30-Dec-15 (No. DAE4-601_Dec15) Dec-16

Secondary Standards 1D # Check Date (in house) Scheduled Check

RF generator R&S SMT-06 100972 15-Jun-15 (in house check Jun-15) In hause check: Jun-18

Network Analyzer HP 8753E US37390585 S4206 18-Oct-01 (in house check Oct-15) In house check: Oct-16
Name Function Signature

Calibrated by: Jeton Kastrati Laboratory Technician— Lc;fA

Technical Manager

Issued: January 15, 2016

This calibration certificate shall not be repreduced except in full without written approval of the latoratory.

Certificate No: DB35V2-448_Jan16 Page 10of 8

70 (81)

W
\\\\\‘\ I /'l/,,/

NS

i’ .,

ot

"), ’/g‘ W

B
=\
NG
gmma



Verkotan =

Measurement Conditions

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

Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Madular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 835 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applisd.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 22.0°C 41.5 0.90 mha/m
Measured Head TSL parameters (22.0£02)°C 420 +6% 0893 mho/m =86 %
Head TSL temperature change during test = 0.5°C - —
SAR result with Head TSL
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.37 Wikg
SAR for nominal Head TSL parameters normalized to 1W 9,27 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head T5L candition
SAR measured 250 m\W input power 1.53 Wikg
SAR for nominal Head TSL parameters normalized ta 1W 6.01 Wikg £ 16.5 % (k=2)

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 (22.0£0.2)°C BR2+B% 1.01 mho/m = 6 %
Body TSL temperature change during test <05°C
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 2.46 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

9.55 W/kg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

1.61 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

6.29 W/kg = 16.5 % (k=2)

Certificate No: DB35V2-448_Jan16

Page 3018
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Verkotan

SAR Reference Dipole Calibration Report

Ref: ACR.264.2.16.SATU.A

VERKOTAN LTD.
ELEKTRONIIKKATIE 17
90590, OULU, FINLAND
MVG COMOSAR REFERENCE DIPOLE

FREQUENCY: 1640 MHZ
SERIAL NO.: SN 37/16 DIP 1G640-433

Calibrated at MVG US
2105 Barrett Park Dr. - Kennesaw, GA 30144

"Hu
v,
SN,
SN

i-l: —— 2

NS

4,,///‘,\%\\3 (ACCREDITED)
'//lluln\\‘\‘ Cafiration CERT 52285902

Calibration Date: 09/16/16

NSNS
FINAS iia%&i
Finnish Accreditation Service gg/_\s

AN
T287 (EN ISO/IEC 17025) TR

Summary:

This document presents the method and results from an accredited SAR reference dipole calibration
performed in MVG USA using the COMOSAR test bench.  All calibration results are traceable to
national metrology institutions.
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SAR REFERENCE DIPOLE CALIBRATION REFORT

(4)
FINAS

Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

Ref: ACR.2622.16.5ATU.A

Name Function Date Signature
Prepared by : Jéréme LUC Product Manager 9/20/2016 9%5,
Checked by : Jéréme LUC Product Manager 9/20/2016 9%’
Approved by : Kim RUTKOWSKI Quality Manager 9/20/2016 S Herthogathd
Customer Name
Distribution : Verkotan Ltd.
Issue Date Modifications
A 9/20/2016 Initial release
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SAR REFERENCE DIPOLE CALIBRATION REPORT

o
FINAS

Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

Ref: ACR.262.2.16.SATU.A

1950 40015 % 14035 %
2000 40.05% 14025 %
2100 39.845% 1.4935%
2300 39545% 16715%
2450 39.245% 1.8025%
2600 39.015% 1.9625%
3000 38515% 2.4025%
3500 37945% 29115%

7.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID

The TEEE Std. 1528 and CEI/IEC 62209 standards state that the system validation measurements
should produce the SAR values shown below (for phantom thickness of 2 mm), within the
uncertainty for the system validation. All SAR values are normalized to 1 W forward power. In
bracket, the measured SAR is given with the used input power.

Software OPENSAR V4

Phantom SN 20/09 SAM71

Probe SN 18/11 EPG122

Liquid Head Liquid Values: eps’ : 40.1 sigma : 1.32

Distance between dipole center and liquid

10.0 mm

Area scan resolution

dx=8mm/dy=8mm

Zoon Scan Resolution

dx=8mm/dy=8mm/dz=5mm

Frequency 1640 MHz
Input power 20 dBm
Liquid Temperature 2156
Lab Temperature 21°C
Lab Humidity 45 %
7 i 18 SAR (W/kg/W) 10 & SAR (W/kg/W)
required measured required measured
300 2.85 1.94
450 4.58 3.06
750 8.49 5.55
835 9.56 6.22
900 10.9 6.99
1450 29 16
1500 30.5 16.8
1640 34.2 35.78 (3.58) 184 19.04 (1.90)
1750 36.4 193
1800 38.4 20.1
1900 39.7 20.5
1950 40.5 209
2000 41.1 21.1
Page: 8/11

This document shall not be reproduced, except in full or in part, without the writlen approval of MVG.
The information contained herein is 1o be used only for the purpose for which it is submitted and is not fo
be released in whole or part without written approval of MVG.
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SAR REFERENCE DIPOLE CALIBRATION REPORT

(4)
FINAS

Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

Ref: ACR.262.2.16.SATU.A

3000 52.045% 2.7315%
3500 51.3#5% 33145%
3700 51.0+5% 355+5%
5200 49.0£10% 5.30+10%
$300 48.9 £10 % 5.42 10 %
5400 48.7 £10 % 5.53 £10 %
5500 48.6 t10% 5.65 10 %
5600 48.5110% 5.77+10%
5800 48.2 £10% 6.00+10 %

7.4 SAR MEASUREMENT RESULT WITH BODY LIQUID

Software OPENSAR V4
Phantom SN 20/09 SAM71
Probe SN 18/11 EPG122
Liquid Body Liquid Values: eps’ : 54.1 sigma : 1.4]
Distance between dipole center and liquid 10.0 mm
Area scan resolution dx=8mm/dy=8mm
Zoon Scan Resolution dx=8mm/dy=8mm/dz=5Smm
Frequency 1640 MHz
Input power 20 dBm
Liquid Temperature 21°C
Lab Temperature 21°C
Lab Humidity 45 %
ks o e 1.g SAR (W/kg/W) 10 g SAR (W/kg/W)
measured measured
1640 35.66 (3.57) 19.13 (1.91)
‘7:;:":“
=
£ 2 I
ZOm Caws 3 400 \
el 3 AN
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\‘\
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2frm)
Page: 10/11

This document shall not be reproduced, except in full or in pant, without the written approval of MVG.
The information contained herein is to be used only for the purpose for which it is submitted and is not to
be released in whole or part without written approval of MVG.
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Swilzerland

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client Verkotan

TN
KA

o
FINAS

Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

S Schweizerischer Kalibricrdicnst
Service suisse d'étalonnage

C Servizio svizzero di taratura

S Swiss Calibration Service

Accreditation No.: SCS 0108

Certificate No: D1800V2-249_Jan16

CALIBRATION CERTIFICATE

Object

Calibration procedure(s)

Calibration date;

D1800V2 - SN: 249

QA CAL-05.v9
Calibration procedure for dipole validation kits above 700 MHz

January 10, 2016

Calibration Equipment used (M&TE critical for calibration)

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 centificate.

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

Approved by:

Katja Pokovic

Technical Manager

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

Power meter EPM-442A GB37480704 07-Oc¢t-15 (No, 217-02222) Oct-16

Power sensor HP 8481A US37292783 07-Oct-15 (No. 217-02222) Oct-16

Power sensor HP 84814 MY41082317 07-0¢t-15 (No. 217-02223) Oct-16

Reference 20 dB Attenuator SN: 5058 (20%) 01-Apr-15 (No. 217-02131) Mar-16

Type-N mismatch combination SN: 5047.2 / 06327 01-Apr-15 (No. 217-02134) Mar-16

Refarance Probe EX3DV4 SN: 7349 31-Dec-15 (No. EX3-7349_Dec15) Dec-16

DAE4 SN: 601 30-Dec-15 (No. DAE4-601_Dec15) Dec-16

Secondary Standards 1D # Check Date (in house) Scheduled Check

AF generator R&S SMT-06 100972 15-Jun-15 (in house check Jun-15) In house check: Jun-18

Network Analyzer HP 8753E US37330585 S4206 18-Oct-01 (in house check Oc¢t-15) In house check: Oct-16
Name Function Signature

Calibrated by: Jeton Kastrati Laboratory Technician

Issued: January 10, 2016

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

Certificate No: D1800V2-249_Jan16
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Measurement Conditions

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

Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

DASY Version DASYS V52.8.8
Extrapolation Advanced Extrapolation
Phantam Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Fregquency 1800 MHz « 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters (22.0+0.2)°C 401 £6 % 1.38 mho/m + 6 %
Head TSL temperature change during test <05°C = aeas
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR measured

250 mW input power

9.77 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

39.3 W/kg + 17.0 % (k=2)

SAR averaged over 10 em® {10 g) of Head TSL

condition

SAR measured

250 mW input power

5.13 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

20.6 Wikg = 16.5 % (k=2)

Body TSL parameters
The following parameters and caleulations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 53.3 1.52 mha/m
Measured Body TSL parameters [22.0£02)°C 53.7£6% 1.2 mho/m + 6 %
Body TSL temperature change during test <05°C e
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition

SAR measured

250 mW input power

9.76 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

39.1 Wrkg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

515 W/ikg

SAR for nominal Body TSL parameters

normalized to 1W

20.6 Wikg  16.5 % (k=2)

Certificate No: D1800V2-248_Jan16
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

n
S,

0
2,
R

Servizio svizzero di taratura
Swiss Calibration Service

)

o

)
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7

c Scrvice suisse d'étalonnage
N S
AR

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Ag for the recognition of calibration certificates

Accreditation No.: SCS 0108

Client Verkotan

Certificate No: D1900V2-511_Jan16

Schweizerischer Kalibrierdienst

o
FINAS

Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

CALIBRATION CERTIFICATE

Object D1900V2 - SN: 511

Calibration procedure(s)

QA CAL-05.v9
Calibration procedure for dipole validation kits above 700 MHz

Calibration date:

January 14, 2016

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

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

Calibration Equipment used (M&TE critical for calibration)

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

Power meter EPM-442A GB37480704 07-Oct-15 (No. 217-02222) Oct-16

Power sensor HP 8481A US37292783 07-Oct-15 (No. 217-02222) Oct-16

Power sensor HP 8481A MY41092317 07-Oct-15 (No. 217-02223) Oct-16

Reference 20 dB Attenuator SN: 5058 (20k) 01-Apr-15 {No. 217-02131) Mar-16

Type-N mismatch combination SN: 5047.2 / 06327 01-Apr-15 (No, 217-02134) Mar-16

Reterence Probe EX3DV4 SN: 7349 31-Dec-15 (No. EX3-7349_Dec15) Dec-16

DAE4 SN: 601 30-Dec-15 (No. DAE4-601_Dec15) Dec-16

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

RF generator R&S SMT-06 100972 15-Jun-15 (in house check Jun-15) In house check: Jun-18

Network Analyzer HP 8753E US37390585 S4206 18-Oct-01 (in house check Oct-15) In house check: Oct-16
Name Function Signature

Calibrated by: Michael Weber Laboratory Technician // M(

Appraoved by: Katja Pokovic Technical Manager

Issued: January 15, 2016

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

Certificate No: D1900V2-511_Jan16
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Measurement Conditions
DASY system configuration, as far as not

iven on page 1.

(4)
FINAS

Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

DASY Version DASY5 V52.8.8
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy, dz =5 mm

Frequency

1900 MHz + 1 MHz

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 39.3x6% 1.39 mho/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 9.73 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

38.9 Wikg + 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

5.12 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

20.5 Wikg = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 53.3 1.52 mho/m
Measured Body TSL parameters (22.0+0.2) °C 527 +6% 1.52 mho/m =6 %
Body TSL temperature change during test <05°C -ees -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 10.1 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

40.3 W/kg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input pawer

5.34 Wikg

SAR for nominal Bady TSL parameters

normalized to 1TW

21.3 Wikg + 16.5 % (k=2)

Certificate No: D1900V2-511_Jan16
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Calibration Laboratory of

S,

> S\ 7, S Schweizerischer Kalibrierdienst
Schmid & Partner iEP\\&EFE/E% c Service suisse d'étalonnage
Engineering AG ?///-—“\h\\? Servizio svizzero di taralura
Zeughausstrasse 43, 8004 Zurich, Switzerland “, ,ﬁ‘\‘.\‘“ S swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client Verkotan

Accreditation No.: SCS 0108

Certificate No: D2450V2-758_Jan16

|CALIBRATION CERTIFICATE

Obiject D2450V2 - SN: 758

o
FINAS

Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

Calibration procedure(s)

Calibration date:

QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

January 14, 2016

This 1 certificate d

All calibrations have been cc

Calibration Equipment used (M&TE critical for calibration)

s the traceability to national slandards, which realize the physical units of measurements (SI).
The measurements and the uncertainties with confidence probability are given on the following pages and are par of the ceriificate.

d in the closed laboratory facility: environment temperature (22 = 3)°C and humidity < 70%.

Primary Standards D # Cal Date (Certificate No.) Scheduled Catibration

Power meter EPM-442A GB37480704 07-Oct-15 (No, 217-02222) Oct-16

Power sensor HP 8481A US37292783 07-0c¢t-15 (No. 217-02222) QOct-16

Power sensor HP 8481A MY41092317 07-Oct-15 (No, 217-02223) QOct-16

Reference 20 ¢B Attenuator SN: 5058 {20k) 01-Apr-15 (No. 217-02131) Mar-16

Type-N mismatch combination SN: 5047.2 /06327 01-Apr-15 (No. 217-02134) Mar-16

Refarence Probe EX3DV4 SN: 7349 31-Dac-15 (No. EX3-7349_Dec15) Dec-16

DAE4 SN: 601 30-Dec-15 (No. DAE4-601_Dec15) Dec-16

Secondary Standards ID 4 Check Date (in house) Scheduled Check

RF generator R&S SMT-06 100972 15-Jun-15 (in house ¢heck Jun-15) In house check: Jun-18

Network Analyzer HP 8753E US37390585 S4206 18-0ct-01 (in house check Oct-15) In house check: Oct-16
Name Function Signature

Calibrated by: Michael Weber Laboratory Technician

Approved by: Katja Pokovic Technical Manager

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

o=

Issued: January 15, 2016

Certificate No: D2450V2-758_Jan16
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Measurement Conditions
DASY system configuration, as far as not g

iven on page 1.

(4)
FINAS

Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

DASY Version DASY5 Vv52.8.8
Extrapolation Advanced Extrapolation
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
Measured Head TSL parameters (22.0+0.2) °C 378x6% 1.87 mho/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 13.2 W/kg
SAR for nominal Head TSL parameters normalized to 1TW 51.4 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm?® (10 g) of Head TSL condition
SAR measured 250 mW input power 6.12 W/kg
SAR for nominal Head TSL parameters normalized to 1W 24.1 W/kg = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 52.7 1.95 mho/m
Measured Body TSL parameters (22.0+0.2) °C 521 +6% 2.04 mho/m £ 6 %
Body TSL temperature change during test <0.5°C -
SAR result with Body TSL
SAR averaged over 1 cm?® (1 g) of Body TSL Condition
SAR measured 250 mW input power 13.1 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

51.2 Wikg £ 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

6.14 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

24.2 W/kg + 16.5 % (k=2)

Certificate No: D2450V2-758_Jan16
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