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Impedance Measurement Plot for Body TSL
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Certificate No:  Z16-97233

Object D2600V2 - SN; 1070

Calibration Procedure(s) EBZAGtad

Calibration Procedures for dipole validation kits
Calibration date: November 24, 2016

This calibration Certificate documents the traceability to nalional standards, which realize the physical units of
measurements(Sl). The measurements and the unceriainties 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(zzsaye and
humidity=70%.

Calibration Equipment used (M&TE crilical for calibration)

Primary Standards iD# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 101919 01-Jul-15 (CTTL, No.J15X04256) Jun-16
Power sensor NRP-Z91 | 101547 01-Jul-15 (CTTL, No.J16X04256) Jun-16
Referance Probe EX3DV4 | SN 7433 26-Sep-16(SPEAG No.EX3-7433_Sep16) Sep-17
DAE4 SN 771 02-Feb-16(CTTL-SPEAGNo.Z16-97011) Feb-17
Secondary Standards ID# Cal Date{Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 01-Feb-16 (CTTL, No.J16X00893) Jan-17
Network Analyzer ES071C | MY4B6110673  26-Jan-16 (CTTL, No.J16X00894) Jan-17
Name Funection Signature
Calibrated by: Zhao Jing SAR Test Engineer ‘g’ﬁ
Reviewed by: Qi Dianyuan SAR Project Leader M_/
Approved by Lu Bingsong Depuly Director of the laboratory Eﬁ Mg?z
Issued: Movemnber 27, 2016

This calibration cerlificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,y.z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

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 300MHz to 3GHz)", February
2005

c) IEC 62209-2, "Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
30MHz to 6GHz)", March 2010

d) KDB865664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
e) 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.

o Feed Point Impedance and Relurn 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. _

o SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

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%.

‘Certificate No: Z16-97233 Page 2 of &
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Measurement Conditions
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DASY system configuration, as far as not given on page 1.

DASY Version DASY52 52.8.8.1258
Extrapolatlon Adianeced Extrapolaticn
Phantom Triple Flat Phantom 5.4C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution d, dy, dz=5 mm
Frequency 2600 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.0 1,96 mho/m
Measured Head TSL parameters (22.0+0.2)°C 38.3+6% 1.84 mho/m 6 %
Head TSL temperature change during test <1.0"C —-e- -
SAR result with Head TSL
SAR averaged over 1 i’ (1 g) of Head TSL Condition
SAR measured 280 MW inpul power 142mW /g
SAR far naminal Head TSL parameters normalized to 1W 56.8 mW /g £ 20.8 % (k=2)
SAR averaged over 10 ¢m” (10 g) of Head TSL Condition
SAR measured 250 mW input power BATmW I g
SAR for nominal Head TSL paramelers narmalized lo 1W 25.9 mW /g * 20.4 % (k=2)
Body TSL parameters
The following parameters and calculalions were applisd.
Temperature Permittivity Conductivity
MNominal Body TSL parameters 220°C 2.5 2.18 mhafm
Measured Body TSL parameters (22.0+£0.2)*C 52146% 2,17 mhoim % & %
Body TSL temparature change during test <1.0%'%C —
SAR resuit with Body TSL
SAR averaged over 1 ¢m’ (1 g) of Body TSL Condition
SAR measured 260 m\W input power 13.8mW/ig
SAR lar nominal Body TSL paramelers normalized to 1W 55.4 mW /g £ 20.8 % (k=2)
SAR averaged over 10 ¢m’ (10 g) of Body TSL Condition
SAR measured 250 mW input powear BaBmW/g
SAR for nominal Body TSL paramelsrs narmalized lo 1TW 26.4 mW g £ 20.4 % (k=2)

Cegtificate No: Z16-97233
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 47 Bf)- 5.22i0

Return Loss -24.7dR
Antenna Parameters with Body TSL

Impadance, transfarmed to feed point 45.10Q- 4.085j0

Retum Loss -23.6dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.028ns

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 therefare short-circuited for DC-signals. On some
of the dipales, small end caps are added to the dipole arms in order to improve matching when loaded
according to the position as explained in the "Measurement Conditions” paragraph. The SAR data are not

affected by this change. The overall dipole length is still according to the Standard.

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

Manufaclured by

SPEAG

Certificate Mo: Z16-97233
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DASYS Validation Report for Head TSL Date: 11.24.2016

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1070
Communication System: UID 0, CW; Frequency: 2600 MHz;, Duty Cyele: 1:1
Medium parameters used: F=2600 MHz: o= 1.941 8/m: er=38.28: p = 1000 kg/m3
Phantom section: Cetiter Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:

« Probe: EX3DV4 - SN7433; ConvF(7.19, 7.19, 7.19); Calibrated: 9/26/2016:

« Sensor-Surface: Zmm (Mechanical Surface Detection)

« Electronics: DAE4 Sn771; Calibrated: 2/2/2016

+ Phantom: Triple Flat Phantom 5.1C: Type: QD 000 P51 CA: Serial: 1161/1

* Measurement SW: DASYS2, Version 52.8 (8); SEMCAD X Version 14.6.10 (7372)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5min

Reference Value =107.7 V/m; Power Drift =-0.04 dB

Peak SAR (extrapolated) = 29.0 W/kg

SAR(1 g) = 14.2 W/kg; SAR(10 g) = 6.47 W/kg

Maximum value of SAR (mieasured) =21.7 W/kg

dB [
0

-4.50
-8.99
-13.49

-17.98

L.

-22.40

0 dB =21.7 Wikg = 13.36 dBW/kg

Certificate-No: Z216-97233 Page 3 of §
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 11,24,2016
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1070
Communication System: UID 0, CW; Frequency: 2600 MHz; Duty Cycle: 1:1
Medium parameters used: £= 2600 MHz; o =2.173 S/m; g, = 52.13; p = 1000 kg/m’
Phantom section: Left Section
Measurement Standard: DASYS (IEEEIEC/ANSI C63.19:2007)
DASYS Configuration:

» Probe: EX3DV4 - SN7433; ConvF(7.22, 7.22.7.22); Calibrated: 9/26/2016:

« Sensor-Surface: 2mm (Mechanical Surface Deteetion)

« Electronics: DAE4 Sn771; Calibrated: 2/2/2016

+ Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA: Serial: 1161/1

»  Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7372)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=Smm,
dy=5mni, dz=5mm

Reference Value = 100.5 V/m; Power Drift =-0.03 dB

Peak SAR (extrapolated) = 28.1 Wikg

SAR(1 g) = 13.9 W/kg; SAR(10 g) = 6.36 W/kg

Maximum value of SAR (measured) = 21.3 W/kg

dB
0

-4.35
-8.69
-13.04

-17.38

L.

-21.73

0 dB =21.3 W/kg = 13.28 dBW/kg

Certificate No: Z16-97233 Page 7 of 8
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Impedance Measurement Plot for Body TSL
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Multthateral Agreemant for the recognition of calibration corfificates

client  Sporton-SZ (Auden) Cortificate No: DEGHZV2-1167_Jul16
CALIBRATION CERTIFICATE

Objegt D5GHZV2 - SN:1167

Calibration procéduré(s) QA C‘&L-EE!(E -
Calibration procedure for dipole validation kits between 3-6 GHz

Calibration date: July 27, 2016

This ealibration cattilicats documents Ihe racaability 10 nalinal stantiards, which realize the physlcal units of measurements (S1),
The megsurements and lhe uhcertainfies with confidence probability e given on the following pages and are part of the cerificate.
All ealibrations have been conducied in the closed Iaboratory racility: environment Ismperaiiine (22 + 3)°C and humidity < 70%,

Calibratian Equlprtiant Usad (METE eritfeal for calibration)

Primiry Slandaris D # Cal Dala {Ceilicats No:) Sohigduled Calibration

Poiver mater NRP SN: 104778 06-Apr-16 (No. 217-02288/022689) ApraT

Powar sengar NAP-Z97 SN: 103244 06-Apr-16 (Nis. 217-02288) AprAT

Power sensor NAP-Z91 SN: 103245 0B-Apr-18 (N&. 217-02288) ApriT

Referance 20 d8 Attaralor SN: 5058 (20k) 05-Apr-186 (N, 217-02292) Apr-17

Type-N mismalch combinalion SN: 50472106327  05-Apr-16 (No. 217-b22a5) Apr-17

Relerance Probe EXIDVA SN 3503 30-Jun-18 (No, EX3-3503_Jun1§) Jun7

DAEA SN B01 30-Dec-15 (No, [DAE4-601_Dec15) Dec-16

Secondary Standands 0 Check Dite (in house) Schedulad Check

Pawer metar EPM-2424 SN: GB3T480704 07-Oct-15,(No. 217.02222) In hoiiss chick: Ool-16

Power sansor HP B481A SN; US37702785 07-0ct-15 (No: 217-02222) Iri hotitie chack! Oct-16

Piwar sensor HP B481A SH: MY410892317 07-0ct-15 (No, 217-02223) In hoise chack: Cot-16

AF genemior HasS SMT-06 &h: 100972 154015 [In house chedk Juli-15) In house check; Ool-16

Metwork Analyzer HE B753E SM: US37390585 18-0al-01 (In hoiise chick COol-15) In ose check: Cel-16
Name Funafion Signatu

Calbrated by Cinudo Laublor Aamscnsory Fachicn D’(

Approved by: Kalfa Pokovic Technical Managsr %67

lagusd; Jily 27, 2016

Thia calibration cartiiicate shall nat ba reproducad except in full without wiilten approval of the labamaiorny,
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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 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-

Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless

communication devices used in close proximily to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

c) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the 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 orlented
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 reIJurted uncertainty of measurement is stated as the standard uncertainty of measurement

multipl

ed by the coverage factor k=2, which for a normal distribution corresponds to a coverage

probability of approximately 95%.

Ceartificate MNo: DSGHV2-1167_Jul16 Page 2ol 13




Measurement Conditions

DASY system configuration, as far as not g

iven on page 1.

DASY Version

DASY5 v52.8.8
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy =4.0 mm, dz =1.4 mm

Graded Ratio = 1.4 (Z direction)

Frequency

5250 MHz + 1 MHz
5600 MHz + 1 MHz
5750 MHz + 1 MHz

Head TSL parameters at 5250 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.9 4.71 mho/m
Measured Head TSL parameters (22.0+£0.2) °C 34.4+6 % 4.52 mho/m +6 %
Head TSL temperature change during test <05°C -nne e
SAR result with Head TSL at 5250 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.79 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

77.1 Wikg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.24 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

22.1 W/kg = 19.5 % (k=2)

Certificate No: D5GHzV2-1167_Jul16
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Head TSL parameters at 5600 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.5 5.07 mho/m
Measured ' Head TSL parameters (22.0+£0.2) °C 339+6% 4.86 mho/m =6 %
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 8.19 W/kg

SAR for nominal Head TSL parameters

normalized fo 1W

81.0 W/ kg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.34 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

23.1 W/kg = 19.5 % (k=2)

Head TSL parameters at 5750 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.4 5.22 mho/m
Measured Head TSL parameters (22.0+0.2) °C 337+6% 5.02 mho/m +6 %
Head TSL temperature change during test <0.5°C - omen
SAR result with Head TSL at 5750 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.93 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

78.4 W/kg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.25 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

22.2 W/kg + 19.5 % (k=2)

Cerificate No: D5GHzV2-1167_Jul16
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Body TSL parameters at 5250 MHz

The following parameters and calculations were-applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.9 5.36 mho/m
Measured Body TSL parameters (22.0+£0.2) °C 4716 % 5.42 mho/m £ 6 %
Body TSL temperature change during test <0.5°C -
SAR result with Body TSL at 5250 MHz
SAR averaged over 1 cm® (1 g) of Body TSL. Condition
SAR measured 100 mW input power 7.64 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

75.8 Wikg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.13 Wkg

SAR for nominal Body TSL parameters

normalized to 1W

21.1 W/kg = 19.5 % (k=2)

Body TSL parameters at 5600 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.5 5.77 mho/m
Measured Body TSL parameters (22.0+0.2) °C 46.5+6 % 5.88 mho/m +6 %
Body TSL temperature change during test <0.5°C mem ——
SAR result with Body TSL at 5600 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.90 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

78.4 W/kg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.21 Wkg

SAR for nominal Body TSL parameters

normalized to 1W

21.9 W/kg = 19.5 % (k=2)

Certificate No: D5GHzV2-1167_Jul16
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Body TSL parameters at 5750 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conduciivity
Nominal Body TSL parameters 22.0°C 48.3 5.94 mho/m
Measured Body TSL parameters (22.0£0.2) °C 4626 % 6.11 mho/m+6 %
Body TSL temperature change during test <05°C — e
SAR result with Body TSL at 5750 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 100 mW input power 765 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

75.9 W/kg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.13 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

21.1 W/kg = 19.5 % (k=2)

Cenificate No: D5GHzV2-1167_Jul16
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to feed point 46.9Q-13.4jQ

Return Loss -17.0dB
Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 53.90Q-98jQ

Return Loss -19.9dB
Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed to feed point 53.9Q-11.8jQ

Return Loss -18.5dB
Antenna Parameters with Body TSL at 5250 MHz

Impedance, transformed to feed point 4550-11.0jQ

Return Loss -18.2dB
Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed point 53.90-89jQ

Return Loss -20.6 dB
Antenna Parameters with Body TSL at 5750 MHz

Impedance, transformed to feed point 52.7Q-11.8jQ

Return Loss -18.7 dB
General Antenna Parameters and Design

Electrical Delay {one direction) 1.199 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. On some of the dipoles, small end caps
are added to the dipole arms in order to improve maiching when loaded according to the position as explainedinthe
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still

according to the Standard.

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

October 30, 2013

Certificate No: D5GHzV2-1167_Jul16
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DASYS5 Validation Report for Head TSL

Date: 27.07.2016
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole D5GHzV2; Type: D5GHzV2; Serial: DSGHzV2 - SN:1167

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 5750 MHz
Medium parameters used: f = 5250 MHz; 6 = 4.52 S/m; &, = 34.4; p = 1000 kg/m3

Medium parameters used: f = 5600 MHz; ¢ = 4.86 S/m; & = 33.9; p = 1000 kg/m’

Medium parameters used: f = 5750 MHz; 6 = 5.02 S/m; &, = 33.7; p=1000 kg/m3

Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:

e Probe: EX3DV4 - SN3503; ConvF(5.42, 5.42, 5.42); Calibrated: 30.06.2016, ConvF(4.89, 4.89,
4.89); Calibrated: 30.06.2016, ConvF(4.85, 4.85, 4.85); Calibrated: 30.06.2016;

e Sensor-Surface: 1.4mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn601; Calibrated: 30.12.2015

e Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
e« DASYS52 52.8.8(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 73.17 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 28.5 W/kg

SAR( g) =7.79 W/kg; SAR(10 g) = 2.24 W/kg

Maximum value of SAR (measured) = 18.0 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 73.11 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 32.1 W/kg

SAR(1 g) = 8.19 W/kg; SAR(10 g) = 2.34 W/kg

Maximum value of SAR (measured) = 19.5 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 71.18 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 32.5 W/kg

SAR(1 g) =7.93 W/kg; SAR(10 g) = 2.25 W/kg

Maximum value of SAR (measured) = 19.3 W/kg

Certificate No: D5GHzV2-1167_Jul16 Page 8 of 13
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 26.07.2016
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV?2 - SN:1167

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 5750 MHz
Medium parameters used: f = 5250 MHz; 6 = 5.42 S/m; g, =47.1; p=1000 kg/m3

Medium parameters used: f = 5600 MHz; ¢ = 5.88 S/m; & =46.5; p = 1000 kg/m3

Medium parameters used: f = 5750 MHz; 6 = 6.11 S/m; & =46.2; p = 1000 kg/m3

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-201 1)

DASYS52 Configuration:

e Probe: EX3DV4 - SN3503; ConvF(4.85, 4.85, 4.85); Calibrated: 30.06.2016, ConvF(4.35, 4.35,
4.35); Calibrated: 30.06.2016, ConvF(4.3, 4.3, 4.3); Calibrated: 30.06.2016;

e Sensor-Surface: 1.4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn601; Calibrated: 30.12.2015

e  Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5250MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 68.19 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 29.0 W/kg

SAR( g) =7.64 W/kg; SAR(10 g) = 2.13 W/kg

Maximum value of SAR (measured) = 17.7 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 68.01 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 32.7 W/kg

SAR( g) =7.9 W/kg; SAR(10 g) = 2.21 W/kg

Maximum value of SAR (measured) = 18.9 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 66.17 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 33.2 W/kg

SAR(1 g) =7.65 W/kg; SAR(10 g) = 2.13 W/kg

Maximum value of SAR (measured) = 18.6 W/kg

Certificate No: D5GHzV2-1167_Jul16 Page 11 of 13
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Impedance Measurement Plot for Body TSL
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IMPORTANT NOTICE

USAGE OF THE DAE 4

The DAE unit is a delicale, high precision instrument and requires careful treaiment by the user. There are no
serviceable parts inside the DAE. Special altention shall be given to the following points:

Battery Exchange. The ballery cover of the DAE4 unit Is closed sing 8 screw, over tightening the strew may
causea the lhreads inside the DAE to wear out.

Ehipplnu of the DAE: Bafore shipping the DAE to SPEAG for calibration, remove the batteries and pack the
DAE in-an antistatic bag. This antistatic bag shall then be packed into & larger box or container which protects the
DAE from impacts during lransportation. The package shall be marked to mmm \hat a fraglle instrument is
inside.

E-Stop Fallures Touch deteclidn may be malfunctibning due 1o broken maanets In the Eslop. Rough handiing
ol the E-stop may lead to damage of these magnets. Touch and collision efrors are oflen causad by dust and dift
gccumulated in the Estop. To prevent Estop failure, the customer shall alivays mount the probe to the DAE
carefully and keep the DAE unit in a non-dusty environment if not used for measurements,

Repair Minor repairs are performad at no extra cost during the annual calibration. However, SPEAG reserves
the right 1o chame for any repair espacially if rough unprofessional handling caused the defecl

DASY Configuration Files: Since the sxact values of the DAE inpul resistances, as measured during the
calibration procedure of a DAE unit, are nal used by the DASY sofiware, a hominal value of 200 MOhm is given
inthe corresponding configuration file.

Important Note:
Warranty and calibration is vold If the DAE unit is disassembled partly or fully by the

Customer.

| Important Note:
Never attempt to grease or oil the E-stop assembly. Cleaning and readjusting of the E-
stop assembly Is allowed by certified SPEAG personne! only and Is part of the annual

calibration procedure.

Important Note:

To prevent damage of the DAE probe connector pins, use great care when installing the
probe to the DAE. Carefully connect the probe with the connector notch oriented in the
mating position. Avoid any rotational movement of the probe body versus the DAE
while turning the locking nut of the connector. The same care shall be used when
disconnecting the probe from the DAE.

Schmid & Partner Engineering

TN_BR0O40315AD DAE4 doc 11.12.2009



Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaugatrasan 43, 8004 Zurieh, Switzetland

Schwelzerischer Kalibrierdionst
c Service suisse d'@talonnage

Servizio svizzoro di faraturs

Swiss Calibralion Service

Accredited by the Swiss Accraditation Sariice (SAS) Acerpdilation No.: SCS 0108
The Swiss Accroditation Servics is one of the signatories to the EA
Multilateral Agregman for the recognilion of cafibration certificates

Client Sporton-SZ (Auden) Cortificate No: DAE4-1386_Jul16
CALIBRATION CERTIFICATE I
Objsat DAE4 - 5D 000 DO4 BM - SN: 1386

| Calibeatian prégadiie)s) QA CAL-06.v29

Calibration procedure for the data acquisition electronics (DAE)

Callbration dae: July 07, 2016

This calibration cerfificate documents 1he traceabifity to nationsl standards, which realiza the physical units of measuremants (SH),
The measuremerifs and the unearainties wilh oonfidence probability sre aiven on the follpwing pages and are per of the carificats,

Al callrations have besih corducted Iri the closed labairatiry facilily: grivironment temperalure (22 + 3)'C and humigity < 705%.

Galibration Equipment used (M&TE critical for calibration)

Primary Standands in# Cal Diale (Cerificals Mo.) Sehisdulad Oalibeation
Kaithley Mullimelsr Typs 2001 SNt DB1027T8 08:Bdp-15 (Mo 17153) Sip-16
Sscondary Standams ID# Check Dals (in housa) Schadulad Check
Autry DAE Calibration Unit SE UWS 055°AA 1001 05-an-16 (in house check) Int house check: Jan-17
Calltirator Box Vi SE UMS 006 AA 1002 05-Jan-16 (i housa chack) It hiose chedk: Jen-17
Fame Fuirigtian Slgnaturm
Calltrated by Dominique Steffen Tuchnician M
F
Approved by: Fin Bamhaolt Baputy Technioal Manogar '
t L’ 35 LW‘JL‘L';

Issued: July 7, 2016

This ealibration cerfificate shall not be mproducsd excapt in full without wrillen approval of the laboratory.
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Calibration Laboratory of S, Sthweizerischer Kalibrisrdisnst

Schmid & Partner % Sarvice suisse d'#alonnage
Engineering AG e Servizio svizzero di faratur

Zsughausstrasse 43, 8004 Zurich, Switzerland ‘Egﬁ‘ﬁ Swisa Cafibration Service

Acoradited by the Swiss Acoreditation Sorvics (SAS) Accreditalion No.: SCS 0108

The Swiss Accreditation Service is ohe of the sighatories 1o the EA
Multitateral Agreement lor the regoqgnition of callbration 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 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 Vollage 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 sensitivily: Influence of a positive or negative common mode voltage on
the differential measurement.

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

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

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

* Input Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

» Input resistance: Typical value for information: DAE input resistance at the connector,
during Internal auto-zeroing and during measurement.

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

»  Power consumption: Typical value for information. Supply currents in various operaling
modes.

Certifigate No: DAE4-1388_Jul16 Page-2 of 5



DC Voltage Measurement
A/D - Converter Resolution-nominal

High Range: 1L.SB = 6.1uV, full range =  -100...+300 mV
Low Range: 1LSB = 61nVv, full range=  -1...... +3mVy
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y Z
High Range 404.512 + 0.02% (k=2) | 404.603 + 0.02% (k=2) | 404.126 + 0.02% (k=2)
Low Range 4.02176 £ 1.50% (k=2) | 4.01405 + 1.50% (k=2) | 4.01423 + 1.50% (k=2)

Connector Angle

Connector Angle to be used in DASY system 2035°+1°

Certificate No: DAE4-1386_Jul16 Page 3 of 5



Appendix (Additional assessments outside the scope of SCS01 08)

1. DC Voltage Linearity

High Range Reading (uV) Difference (uV) Error (%)
Channel X +input 199996.01 -0.60 -0.00
Channel X + Input 20002.59 0.57 0.00
Channel X - Input -19998.67 1.71 -0.01
Channel Y + Input 199996.62 -0.22 -0.00
Channel Y +Input 20000.89 -1.13 -0.01
Channel Y - Input -20000.80 -0.54 0.00
Channel Z + Input 199997.61 0.99 0.00
Channel Z + Input 19999.51 -2,37 -0.01
Channel Z - Input -20001.96 -1.40 0.01
Low Range Reading (uV) Difference (nV) Error (%)
Channel X + Input 2002:92 0.82 0.04
Channel X + Input 202.39 0.07 0.03
Channel X - Input -197.72 -0.16 0.08
Channel Y + Input 2002.74 0.95 0.05
Channel Y + Input 201.78 -0.26 -0.13
Channel Y - Input -198.29 -0.48 0.24
Channel Z +Input 2002.23 0.55 0.03
Channel Z + Input 200.66 -1.40 -0.69
Channel Z - Input -199.39 -1.51 0.76
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (uV)
Channel X 200 -15.11 -17.01
- 200 18.64 16.95
Channel Y 200 -8.25 -9.19
- 200 8.39 8.13
Channel Z 200 -7.20 -6.34
- 200 3.33 3.76

3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Input Voltage (mV) | Channel X (uV) | Channel Y (uV) Channel Z (uV)
Channel X 200 - 513 -3.37
Channel Y 200 8.77 - 5.77
Channel Z 200 8.45 7.08 -

Certificate No: DAE4-1386_Jul16
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4. AD-Converter Values with inputs shorted

DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3-sec

High Range (LSB) Low Range (LSB)
Channel X 16014 14906
Channel Y 16071 16958
Channel Z 16059 12850

5. Input Offset Measurement

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

Input 10MQ
Average (uV) min. Offset (uV) | max. Offset (uV) Std, l?:‘\lr;ation
Channel X 0.02 -0.91 0.66 0.27
Channel Y -0.17 -2.00 0.82 0.39
Channel Z -3.10 -3.84 -1.49 0.38
6. Input Offset Current
Nominal Input circuitry offset current on all channels: <25fA
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vecc) +7.9
Supply (- Vcc) -7.6

9. Power Consumption (Typical values for information)

Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply {(+ Veo) +0.01 +6 +14
Supply (- Vce) —~0.01 -8 -9

Certificate No: DAE4-1386_Jul16
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Calibration Laboratory of
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S

5 ] b Schweizerischer Kalibrizrdions
Schmid & Partner — ;:' g Sarvice suisse d'étalopnage
Engineering AG _ m g Servisiosvizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerand PN ‘Swiss Calibration Service
et L )

Accrddied by |hé Swiga Ascreditalidn Saivica (SAS)
Tho Swiss Accreditalion Service is one of the signatories o the EA
Multitateral Agreament for {he recognition of calibration cerdificates

Aceredliation No.: SCS 0108

client  Sporton-SZ (Auden) Cortfionte No: EX3-3958. Dec18
CALIBRATION CERTIFICATE
Objact EX3DV4 - SN:3958
Calibration procedurss| QA CAL-01.v8, QA CAL-14.v4, QA CAL-23.v5, QA CAL-25.v6
Callbraion procedure for dosimelic E-feld probes
Caliiation dois December 12, 2018

Thig cahbration certificite dooumenis the recasbilily to nabional standards, which raalizo the physioal unite:of measurementa (S1)
The measyrements apd the unoerianties with confidence probabilty are green an ihe following pages and are part of the cedificate

All calibratitine Kave besen conductat] In ths dlosed laboratoly faedity: aniiidgnment lemgaratire (22 « 3)"C and hurmldiy = F0%

Callbianpn Equipmunt lsod (MATE erifjcal for calibeation)

Primary Standards 0 Cal Bate (Canficaty MNo.) Scheduled Calibration

Power matal NRP SN 104778 DPE-Apr-16 (No. 217-022B6/02780) ApeAT

Power sariso MRP-ZH1 SN 1034 DB-Apr-18 (No217-02288) Apr-17

Powae sunsel NRP.Z31 SN! 103245 DE-Apr-18 (No. 217-022688) A 17

fsfershcs 20 dB Altsniuatol Sh: 552717 (20x) D5-Ape-18 (No. 217.02203) Mpr-1T7

Rofstence Probe ES30V2 SN 3013 31-Oee-15 (No. 533018 Dedth) D14

DAEA S @80 23-Dibc-15 (Mo, DAE4-880 . Daci5) Dac-16

Secondary Standards 18] Ghaek Balp (in hiuss) Scheduled Checl

Prower mmutes £44188 SN GH41203874 Of-Apt-10 (1 housa chedk Jun16) In housn chack: dun-tH

Power sensar E44124 SN MY 41430087 06-Apt-18 {in kouse check Jun-16) In hiuse chedl. Jun-18

Power sensar E44124 SN 000110210 08-Apr-16 [in hnuss check Jun-18) In hotse chiscle Jun-18

RF generator HP BE4BC SN US3B420M 700 (4-Aug-99 (in hoduse check Jun-16) In house check: Jun-18
| Matwrrk Analyzar HE 87536 SN USITI40585 18-0ct-01 (in hpise oheck Ool-16) In bouss ghick: Oct-17

Natree o Furictizn Signaltira
Cilibrated by: Lajf Kty Luboraloty Techrician %ﬂ ,%/‘
Apiened by Ktjia Pokowe Technios Managee

Issued: Decambior 12, 2016

Tiiis calibration certifjcate =hall not be reproduced except in lull without willen approval of the laboratary.

Cerificate Mo: EX3-3858_Des16
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Calibration Laboratory of S,

g s Schwelzsrizcher Kalibriardionst
Schmid & Partner S g Service suisse d'élalonnage
Engineering AG % Servizio syitzero di taraturn
Zevphaysstrasse 43, 8004 Zurich, Switzerland ":J;)’f,-:\"‘-\k;-r‘ S Swiss Callbration Sarvico
QLTI ' '
Accretitad by ha Siwiss Acdteditalion Servics [SAS) Accreditation vo.: SCS 0108
The Swiss Accradllation Service |8 one of the signalories to the EA
Multllnteral Agresmaent for the recognition of calibrallon certificates
Glossary:
T5L lissue simulating liguid
MNORMx. vz sensilivity in free space
CanvF sansilivity in TSL/ NORMx.y.z
OCP dinde compression point
CF crest factor (1/duty_cycle) of the RF signal
ABCD modulation dependent linearization paramefers
Polarization o o rotation around probe axis '
Polarization § 8 rotation around an axis that is in the plane normal lo probe axis (at measuremant centar),
.., 8 =0 Is permal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robol coordinate system

Calibration is Performed According to the Following Standards:

aj

b)
)

d)
Meth

IEEE Std 1528-2013, “IEEE Recommended Practice for Delermining fhe Peak Spalial-Averaged Specific
Absorptian Rate (SAR) in the Human Head from Wireless Communications Devices: Measuremeant
Technigues”, June 2013

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

IEC 62200-2, "Procedure lo delermine the Specific Absorplion Rate (SAR) for wireless communication devices
used in close proximity to the human bady (frequendy range of 30 MHz to 6 GHz)", March 2010

KDB BG5664, "SAR Measuremen! Requiremants for 100 MHz to 6 GHz"

ods Applied and Interpretation of Parameters:
NORMx,y.z- Assessed for E-field polarization 8 = 0 (f <900 MHz in TEM-cell; > 1800 MHz: R22 waveguide).
NORMx,y.2 are only inlermediate values, |.e., the uncertainties of NORMx,y.z does not affect the E*-field
untartainly inside TSL (ses balow ConvF),
NORM(Fx,y.z = NORMx,y.z * frequency_response (see Frequency Response Chart). This linearizalion is
implementad in DASY4 software versions later lhan 4.2. The uncertainly of the frequency response is included
in the stated uncentainly of ConvF. _
DCPx,y,z: DCP are numerical linearization parameters assessed based on the dala of power sweap with CW
signal (no uncertainty required). DCF does not depend on frequency nor media.
PAR: PAR s the Peak to Average Ratio that is not calibrated but determined based an the signal
charactarislics
Ax,y.z: Bx.yz: Cxyz Dy.z; VRx.y.z: A, B, C. D are numerical linearization paramelers assessed based on
the data of power sweep for specific modulation signal, The parameters do not depend on frequency nor
media. VR Is the maximum calibration range expressed in RMS voltage actoss the diode,
ConvF and Boundary Effect Parameters: Assessed in flal phantom using E-field (or Temperalure Transfer
Standard for { < 800 MHz) and inside waveguide using analylical field disiributions based on powar
maasyrements for { > 800 MHz. The same selups are usad for assessment of the paramelers applied for
boundary compansation (alpha, depth) ol which typlcal uncertainly values are given, These pararnalers arc
used in DASY4 software lo improve probe accuratly closs lo the bourdary. The sensitivily In TSL corresponds
lo NORMx.y.z * ConvF whereby the uncertajnly cormesponds to that given for GonvF. A frequency depandent
ConvE is usad in DASY version 4.4 and higher which allows extending the validity from +£50 MHz to £ 100
MHz.
Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flal phantom
exposed by & palch @ntenna. _ _
Sensor Offset: The sensor offset corresponds 1o the nffset of virtual measurement center from the prabe lip
(on probe axis). No tolerance required. _ _
Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty reguired),

Celtilicaie Np; EX3-3958_Dan1d Page:2of 11



EX3DV4 — SN:3958 December 12, 2016

Probe EX3DV4

SN:3958

Manufactured:  August 6, 2013
Calibrated: December 12, 2016

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 systemt)
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EX3DV4- SN:3958 December 12, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3958

Basic Calibration Parameters

Sensor X SensorY SensorZ Unc (k=2)
Norm (uV/(Vim)*)* 0.50 0.45 0.53 +10.1 %
DCP (mV)" 100.5 99.9 98.9

Modulation Calibration Parameters

uID Communication System Name A B c D VR Unc®
dB dBvuVv dB mV (k=2)
0 Cw X 0.0 0.0 1.0 0.00 159.7 +2.5%
Y 0.0 0.0 1.0 150.0
Z 0.0 0.0 1.0 156.3

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%.

A The uncertainties of Norm X,Y,Z do not affect the E*field uncertainty inside TSL (see Pages 5 and 6).

& Numerical linearization parameter: uncertainty not required.

£ Uncertainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the
field value.
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EX3DV4- SN:3958 December 12, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3958

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth © Unc

f(MHz)© | Permittivity" (sim)f ConvFX | ConvFY | ConvFZ | Alpha®| (mm) (k=2)
750 41.9 0.89 10.85 10.85 10.85 0.59 0.80 +12.0%
835 415 0.90 10.62 10.62 10.62 0.49 0.80 +12.0%
900 415 0.97 10.33 10.33 10.33 0.27 1.19 +12.0%
1450 40.5 1.20 9.21 9.21 9.21 0.36 0.80 £12.0%
1750 40.1 1.37 8.82 8.82 8.82 0.42 0.80 +12.0%
1900 40.0 1.40 8.58 8.58 8.58 0.44 0.80 +12.0%
2000 40.0 1.40 8.53 8.53 8.53 0.39 0.80 +12.0%
2300 39.5 1.67 8.15 8.15 8.15 0.44 0.80 +12.0%
2450 39.2 1.80 7.84 7.84 7.84 0.38 0.90 +12.0%
2600 39.0 1.96 7.69 7.69 7.69 0.38 0.93 +12.0 %
3500 37.9 2.91 7.30 7.30 7.30 0.35 1.10 +13.1%
5200 36.0 4.66 5.72 5.72 572 0.35 1.80 +13.1%
5600 355 5.07 4.94 4.94 4.94 0.40 1.80 +13.1%
5750 35.4 5.22 5.11 5.11 5.11 0.40 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 (s 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 haif the probe tip
diameter from the boundary.
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EX3DV4- SN:3958 December 12, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3958

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth © Unc

f(MHz)® | Permittivity " (sim)* ConvFX | ConvFY | ConvFZ | Alpha®| (mm) (k=2)
750 55.5 0.96 10.29 10.29 10.29 0.49 0.82 +12.0 %
835 55.2 0.97 10.34 10.34 10.34 0.43 0.85 +12.0%
1750 53.4 1.49 8.58 8.58 8.58 0.38 0.80 +12.0%
1900 53.3 1.52 8.18 8.18 8.18 0.32 0.94 £12.0 %
2300 52.9 1.81 8.02 8.02 8.02 0.37 0.80 +12.0%
2450 52.7 1.95 7.72 7.72 7.72 042 0.80 +12.0%
2600 52.5 2.16 7.62 7.62 7.62 0.36 0.80 £12.0%
3500 51.3 3.31 7.03 7.03 7.03 0.30 1.20 £13.1%
5250 48.9 5.36 4.79 4.79 4.79 0.45 1.90 +13.1 %
5600 48.5 5.77 3.91 3.91 3.91 0.55 1.90 +13.1 %
5750 48.3 5.94 4.16 4.16 4.16 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 beiow 3 GHz, the validity of tissue parameters (e 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.

S 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.
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EX30V4- SN:3858

Decamber 12, 2016

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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EXB0V4— SN-3958 Decambir 12, 2016

Receiving Pattern (¢), 9 = 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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Dynamic Range f(SAR}aq)
(TEM cell , fuy= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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EX3DVA—SN: 3958 Decembar 12, 2016

Conversion Factor Assessment
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Error (#, 9), f = 900 MHz
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Uncertaintly of Spherical lsotropy Assessment: £ 2.6% (k=2)
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EX3DV4- SN:3958

December 12, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3958

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) 41.5
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1mm
Probe Tip to Sensor Y- Calibration Point 1.mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 1.4 mm
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