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CALIBRATION CERTIFICATE

Object D2600V2 - SN: 1112

Calibration procedure(s)

Calibration date:

QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

August 27, 2015

Calibration Equipment used (M&TE critical for calibration)

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (S1).
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%.

Approved by:

Katja Pokovic

Technical Manager

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

Power meter EPM-442A GB37480704 07-Oct-14 (No. 217-02020) Oct-15

Power sensor HP 8481A US37292783 07-Oct-14 (No. 217-02020) Oct-15

Power sensor HP 8481A MY41082317 07-Oct-14 (No. 217-02021) Oct-15

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 ES3DV3 SN: 3205 30-Dec-14 (No. ES3-3205_Dec14) Dec-15

DAE4 SN: 601 17-Aug-15 (No. DAE4-801_Aug15) Aug-16

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

RF generator R&S SMT-06 100005 04-Aug-99 (in house check Oct-13) In house check: Oct-16

Network Analyzer HP 8753E UUS37390585 S4206 18-Oct-01 (in house check Oct-14) In house check: Oct-15
Name Function Signature

Calibrated by: Michael Weber Laboratory Technician

MLy

Issued: August 27, 2015

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

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 62209-1, "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

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

d) KDB 865664, “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.

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 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%.
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Measurement Conditions

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

DASY Version DASY5 V52.8.8
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10mm with Spacer
Zoom Scan Resolution dx, 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 22.0°C 39.0 1.96 mho/m
Measured Head TSL parameters (22.0+0.2) °C 37.6+6% 2.04 mho/m 6 %
Head TSL temperature change during test <0.5°C -
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 14.7 W/kg
SAR for nominal Head TSL parameters normalized to 1W 57.3 W/kg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 6.60 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

26.0 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 52.5 2.16 mho/m
Measured Body TSL parameters (22.0+0.2) °C 51.9+6 % 2.22 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 14.5 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

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

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

condition

SAR measured

250 mW input power

6.46 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

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

Certificate No: D2600V2-1112_Aug15
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 4930Q-6.6]Q
Return Loss -23.6dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4580-51jQ
Return Loss -23.2dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.149 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 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

Manufactured by SPEAG
Manufactured on February 18, 2015
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DASYS5 Validation Report for Head TSL

Date: 27.08.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1112

Communication System: UID 0 - CW: Frequency: 2600 MHz

Medium parameters used: f = 2600 MHz: 6 = 2.04 S/m: &, = 37.6: p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
* Probe: ES3DV3 - SN3205; ConvF(4.49, 4.49, 4.49): Calibrated: 30.12.2014:
e Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 17.08.2015
 Phantom: Flat Phantom 5.0 (front); Type: QDO00OPS0AA: Serial: 1001
» DASYS5252.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:

Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 102.9 V/m; Power Drift = 0.01 dB
Peak SAR (extrapolated) = 30.8 W/kg

SAR(1 g) = 14.7 W/kg; SAR(10 g) = 6.6 W/kg
Maximum value of SAR (measured) = 19.6 Wikg

dB

-5.20

-10.40
-15.60
-20.80

-26.00

0dB=19.6 W/kg = 12.92 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 27.08.2015

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1112

Communication System: UID 0 - CW; Frequency: 2600 MHz

Medium parameters used: f = 2600 MHz; 6 = 2.22 S/m; & = 51.9; p = 1000 kg/m®
Phantom section: Flat Section

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

DASY52 Configuration:

Probe: ES3DV3 - SN3205; ConvF(4.13, 4.13, 4.13); Calibrated: 30.12.2014:
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 17.08.2015

Phantom: Flat Phantom 5.0 (back); Type: QDO00OP50AA; Serial: 1002
DASYS52 52.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 97.91 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 30.4 W/kg

SAR(1 g) = 14.5 W/kg; SAR(10 g) = 6.46 W/kg

Maximum value of SAR (measured) = 19.4 W/kg

-10.40

-15.60

-20.80

-26.00

0dB =194 W/kg = 12.88 dBW/kg
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Impedance Measurement Plot for Body TSL

27 Aug 2615 13:50:33
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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

Ciient  Sporton-CN (Auden) T Certificate No: D2450V2-908_Mar16
[CALIBRATION CERTIFICATE

Object -D2450V2 - SN:908

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

Calibration date: ‘March 18, 2016

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

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID # 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

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 ID # 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
Calibrated by: i Claudio Leubler Laboratory Technician

Approved by: : Katja Pokovic Technical Méhaéer

Issued: March 18, 2016

This calibration certificate 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 / NORM x,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) 1EC 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

c) |EC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

e 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 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%.
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Measurement Conditions
DASY system configuration, as far as not

iven on page 1.

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 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 38.6+6 % 1.88 mho/m £ 6 %
Head TSL temperature change during test <0.5°C e
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.1 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

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

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

condition

SAR measured

250 mW input power

6.08 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

24.0 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 528 +6 % 2.02 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 12.8 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

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

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

condition

SAR measured

250 mW input power

5.95 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

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

Certificate No: D2450V2-908_Mar16
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 56.1Q+1.7jQ

Return Loss -24.5dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 522 Q +45jQ

Return Loss -26.3dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.156 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 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

Manufactured by SPEAG

Manufactured on December 19, 2012
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DASYS5 Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:908

Communication System: UID 0 - CW: Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; ¢ = 1.88 S/m; &, = 38.6; p = 1000 kg/m3
Phantom section: Flat Section

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

DASY52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(7.76, 7.76, 7.76); Calibrated: 31.12.2015:
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30.12.2015

Phantom: Flat Phantom 5.0 (front); Type: QDOOOP50AA; Serial: 1001

DASY52 52.8.8(1258); SEMCAD X 14.6.10(7372)

Date: 18.03.2016

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 112.5 V/m; Power Drift = 0.02 dB
Peak SAR (extrapolated) = 26.6 W/kg

SAR(1

g) = 13.1 W/kg; SAR(10 g) = 6.08 W/kg

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

0dB = 21.3 W/kg = 13.28 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Test

Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 908

Communication System: UID 0 - CW: Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; ¢ = 2.02 S/m; g, = 52.8; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-201 1)

DASY52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(7.79, 7.79, 7.79); Calibrated: 31.12.2015;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30.12.2015

Phantom: Flat Phantom 5.0 (back); Type: QDOOOP50AA; Serial: 1002

DASYS52 52.8.8(1258); SEMCAD X 14.6.10(7372)

Date: 18.03.2016

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 104.7 V/m; Power Drift = 0.04 dB
Peak SAR (extrapolated) = 25.4 W/kg

SAR(1 g) = 12.8 W/kg; SAR(10 g) = 5.95 W/kg
Maximum value of SAR (measured) = 20.3 W/kg

0 dB =20.3 W/kg = 13.07 dBW/kg
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Impedance Measurement Plot for Body TSL
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Accradited by the Swiss Acaredilation 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

ciient  Sporton-SZ (Auden) Certificate No: D5GHzV2-1167_Jul15
ICALIBRATION CERTIFICATE |

Objoct DEGHzV?2 - SN: 1167

Calibration procedure(s) QA CAL-22.v2

Calibration procedure for dipole validation kits between 3-6 GHz

Calibration date: July 27, 2015

This callbration cerificale docurments the traceability 1o national standards, which realize the physical units of measuremsnts (51).
The mensuraments and the uncertainties with confidence probabiiity are given on the following pages and are part of the cerlificate.

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

Calibration Equipment used (METE critical for calibration)

Primary Standards 1D 0 Cal Date (Cerificate No.) Scheduled Callbration

Powear meler EPM-442A GBAT7480704 07-0ct-14 (No. 217-02020) Qel-15

Pawer sensor HP B481A US37292783 07-00t-14 (No. 217-02020) Ocl-15

Power sensor HP 84814 MY41002817 07-00t-14 (No, 217-02021) Oet-15

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

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

Relarance Probe EX30DV4 SN: 3503 30-Dec-14 (No. EX3-3503_Dec14) Dec-15

DAEA SN: 601 18-Aug-14 (Mo, DAE4-601_Aug14) Aug-186

Sacaondary Standards [sQ] Check Dale (in house) Soheduled Check

RF ganarator RS SMT-06 100005 D4-Aug-99 (in house check Ocl-13) In house check: Oct-16

Netwark Analyzer HP B753E US37390585 S4206 18-0ct-01 (in house check Oct-14) In houss chack: Oct-15
Name Funetion Signature

Calibrated by: Michael Weber Laboratory Techniclan i %Y

Appraved by: Katja Pokovie Technical Manager i -

//fi - ES

Issued: July 27, 2015

This callbration certificats shall not be reproduced axceapt In full without wiitten approval of the laboratery.
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Calibration Laboratory of S, Schwelzorischer Katibriordienst

y SN S
Schmid & Partner % G Servico auisse diétalonnags
Engineering AG L Servidio svizzéro di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland N S Swiss Calibeation Service
T ML
Aceradited by the Swiss Accradiation Satvica (SAS) Accreditation No.: SCS 0108
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
IN/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 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MMz 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:

e 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.

» Feed Point Impedance and Retum 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 nomalized: 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 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%.
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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 Fiat 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 (22.0x0.2) °C 344+6% 4.55 mho/m 6 %
Head TSL temperature change during test <0.5°C 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 8.13 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

80.5 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 Wkg

SAR for nominal Head TSL parameters

normalized to 1W

23.1 W/kg = 19.5 % (k=2)
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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 33.9+6% 4.89 mho/m =6 %
Head TSL temperature change during test <05°C men
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 8.32 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

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

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

condition

SAR measured

100 mW input power

2.37 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

23.4 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 33.7+6% 5.04 mho/m +6 %
Head TSL temperature change during test <05°C
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 7.96 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

78.7 Wikg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.27 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

22.4 W/kg = 19.5 % (k=2)
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Body TSL parameters at 5250 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
NMominal Body TSL parameters 22.0°C 48.9 5.36 mho/m
Measured Body TSL parameters (22.0 £0.2) °C 4706 % 5.53 mho/m +6 %
Body TSL temperature change during test <05°C e e
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 7.66 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

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

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

condition

SAR measured

100 mW input power

2.15 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

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

Body TSL parameters at 5600 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
NMominal Body TSL parameters 22.0°C 48.5 5,77 mho/m
Measured Body TSL parameters (22.0+£0.2) °C 46.3+6 % 6.00 mho/m =6 %
Body TSL temperature change during test <05°C e
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 8.12 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

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

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

condition

SAR measured

100 mW input power

2.25 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

22.3 W/kg = 19.5 % (k=2)
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Body TSL parameters at 5750 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.3 5.94 mho/m
Measured Body TSL parameters (22.0+0.2) °C 46.1+6 % 6.22 mho/m £ 6 %
Body TSL temperature change during test <05°C
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 7.62 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

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

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

condition

SAR measured

100 mW input power

2.11 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

20.9 W/kg + 19.5 % (k=2)
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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 455Q-12.4jQ

Return Loss -17.3dB
Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 521 Q-10.7jQ

Return Loss -19.5dB
Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed to feed point 51.6Q-125jQ

Return Loss -18.2dB
Antenna Parameters with Body TSL at 5250 MHz

Impedance, transformed to feed point 46.9Q-11.2jQ

Return Loss -18.5dB
Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed point 53.0Q-86jQ

Return Loss -21.1dB
Antenna Parameters with Body TSL at 5750 MHz

Impedance, transformed to feed point 544 Q-115jQ

Return Loss -18.6 dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.200 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 armof the dipole. The antenna is therefore short-circlited for DC-signals. On some of the dipoles, 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

Manufactured by

SPEAG

Manufactured on

October 30, 2013
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DASYS5 Validation Report for Head TSL
Date: 20.07.2015

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 5GHz; Type: DSGHzV2; 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 = 4.55 S/m; & = 34.4; p = 1000 kg/m’ , Medium parameters
used: f=5600 MHz; ¢ =4.89 S/m; & = 33.9; p = 1000 kg/m3 , Medium parameters used: { = 5750 MHz; ¢ =
5.04 S/m; & = 33.7; p = 1000 kg/m?

Phantom section: Flat Section

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

DASY52 Configuration:

e Probe: EX3DV4 - SN3503; ConvF(5.45, 5.45, 5.45); Calibrated: 30.12.2014, ConvF(4.92, 4.92,
4.92); Calibrated: 30.12.2014, ConvF(4.91, 4.91, 4.91); Calibrated: 30.12.2014;

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

o Electronics: DAE4 Sn601; Calibrated: 18.08.2014

e Phantom: Flat Phantom 5.0 (front); Type: QDOOOP50AA; Serial: 1001
o DASY5252.8.8(1222); SEMCAD X 14.6.10(7331)

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 = 66.19 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 29.4 W/kg

SAR(1 g) = 8.13 W/kg; SAR(10 g) = 2.34 W/kg

Maximum value of SAR (measured) = 18.3 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 = 65.81 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 32.5 W/kg

SAR(1 g) = 8.32 W/kg; SAR(10 g) = 2.37 W/kg

Maximum value of SAR (measured) = 19.6 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 = 63.40 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 31.9 W/kg

SAR(1 g) =7.96 W/kg; SAR(10 g) = 2.27 W/kg

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

-6.00

-12.00
-18.00
-24.00

-30.00

0dB=18.9 W/kg = 12.76 dBW/kg
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Impedance Measurement Plot for Head
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DASY5 Validation Report for Body TSL

Date: 27.07.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 5GHz; Type: DSGHzV2; 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 = 5.53 S/m; &, =47; p = 1000 kg/m3 , Medium parameters used: f
= 5600 MHz; 6 = 6 S/m; & = 46.3; p = 1000 kg/m3 , Medium parameters used: f = 5750 MHz; ¢ = 6.22 S/m;
& =46.1; p = 1000 kg/m’

Phantom section: Flat Section

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

DASYS52 Configuration:

» Probe: EX3DV4 - SN3503; ConvF(4.9, 4.9, 4.9); Calibrated: 30.12.2014, ConvF(4.35, 4.35, 4.35);
Calibrated: 30.12.2014, ConvF(4.35, 4.35, 4.35); Calibrated: 30.12.2014;

e Sensor-Surface: 1.4mm (Mechanical Surface Detection)
e FElectronics: DAE4 Sn601; Calibrated: 18.08.2014
¢ Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002

s DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Body 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 = 59.45 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 30.1 W/kg

SAR(1 g) =7.66 W/kg; SAR(10 g) = 2.15 W/kg

Maximum value of SAR (measured) = 18.0 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 = 58.75 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 35.1 W/kg

SAR( g) =8.12 W/kg; SAR(10 g) = 2.25 W/kg

Maximum value of SAR (measured) = 19.7 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 = 55.94 V/m; Power Drift =0.01 dB

Peak SAR (extrapolated) = 34.5 W/kg

SAR(1 g) =7.62 W/kg; SAR(10 g) = 2.11 W/kg

Maximum value of SAR (measured) = 18.7 W/kg
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dB

-6.00

-12.00
-18.00
-24.00
-30.00

0dB = 18.7 W/kg = 12.72 dBW/kg
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Impedance Measurement Plot for Body TSL
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135D
IMPORTANT NOTICE

USAGE OF THE DAE 4

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

Battery Exchange: The battery cover of the DAE4 unit is closed using a screw, over tightening the screw may
cause the threads inside the DAE to wear out,

Shipplng of the DAE: Before 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 a larger box or container which protects the

DAE from impacts during transportation. The package shall be marked to indicate that a fragile instrument is
inside.

E-Stop Failures: Touch detection may be maifunctioning due to broken magnets in the E-stop. Rough handling
of the E-stop may lead to damage of these magnets. Touch and collision errors are often caused by dust and dirt
accumulated in the E-stop. To prevent E-stop failure, the customer shall always 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 performed at no extra cost during the annual calibration. However, SPEAG reserves
the right to charge for any repair especially if rough unprofessional handling caused the defect.

DASY Configuration Files: Since the exact values of the DAE input resistances, as measured during the
calibration procedure of a DAE unit, are not used by the DASY software, a nominal value of 200 MOhm is given
in the corresponding configuration file,

Important Note:
Warranty and calibration is void if the DAE unit is disassembled partly or fully by the
Customer.

Important Note: o

Never attempt to grease or oil the E-stop assembly. Cleaning and readjusting of the E-
stop assembly is allowed by certified SPEAG personnel only and is part of the annual
calibration procedure.

important Note: ] '

To prevent damage of the DAE probe connector pins, use great care when .mstalll.ng 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_BR040315AD DAE4.doc 11.12.2009
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Accreditation No.: SCS 0108

Client  Sporton - CN (Auden) | Certificate No: DAE4-1358_Aug15
CALIBRATION CERTIFICATE | !
Object DAE4 - SD 000 D04 BM - SN: 1358

Calibration procedure(s) QA CAL-06.v29

Calibration procedure for the data acquisition electronics (DAE)

Calibration date: August 27, 2015

This calibration certificate documents the 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.

Al 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 ID # Cal Date (Certificate No.) Scheduled Calibration

Keithley Multimeter Type 2001 SN: 0810278 03-Oct-14 (No:15573) Oct-15

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

Auto DAE Calibration Unit SE UWS 053 AA 1001 06-Jan-15 (in house check) In house check: Jan-16

Calibrator Box V2.1 SE UMS 006 AA 1002  06-Jan-15 (in house check) In house check: Jan-16
Name Function Signature

Calibrated by: Eric Hainfeld Technician Mg

Approved by: Fin Bomholt Deputy Technical Manager Q \/ ﬂ KM
' v .

Issued: August 27, 2015

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

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

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

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

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

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

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

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

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

»  Power consumption: Typical value for information. Supply currents in various operating
modes.
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DC Voltage Measurement
A/D - Converter Resolution nominal

High Range: 1LSB = 6.1uVv, fullrange =  -100...+300 mv
Low Range: 1LSB = 61nv, full range = +3mV
DASY measurement Parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y z
High Range 403.498 + 0.02% (k=2) | 403.529 + 0.02% (k=2) | 403.530 + 0.02% (k=2)
Low Range 3.96228 + 1.50% (k=2) | 3.98821 + 1.50% (k=2) | 3.99384 + 1.50% (k=2)

Connector Angle

Connector Angle to be used in DASY system

1335°t1°
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Appendix (Additional assessments outside the scope of SCS0108)
1. DC Voltage Linearity

High Range Reading (uv) Difference (uv) Error (%)
Channel X + Input 200033.22 -5.93 -0.00
Channel X + Input 20004.78 0.70 0.00
Channel X - Input -20002.35 3.96 -0.02
Channel Y + Input 200034.74 -2.17 -0.00
Channel Y + Input 20001.70 -2.38 -0.01
Channel Y - Input -20006.11 0.28 -0.00
Channel Z + Input 200033.68 -3.46 -0.00
Channel Z + Input 20002.11 -1.88 -0.01
Channel Z - Input -20007.31 -0.84 0.00
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2001.00 0.70 0.04
Channel X + Input 200.65 0.43 0.22
Channel X - Input -199.35 0.43 -0.22
Channel Y + Input 2000.36 0.20 0.01
Channel Y + Input 199.70 -0.47 -0.24
Channel Y - Input -200.60 -0.77 0.39
Channel Z + Input 2000.12 -0.12 -0.01
Channel Z + Input 199.08 -1.04 -0.52
Channel Z - Input -201.18 -1.43 0.71
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 2214 21.37

- 200 -20.31 -22.14
Channel Y 200 -26.48 -27.36

- 200 26.27 26.25
Channel Z 200 -11.90 -11.85

- 200 8.86 9.40

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

Input Voltage (mV) | Channel X (uV) | Channel Y uVv) Channel Z (uV)
Channel X 200 - 2.65 -3.80
Channel Y 200 8.28 - 3.71
Channel Z 200 10.35 5.33 -
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4. AD-Converter Values with inputs shorted

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

High Range (LSB) Low Range (LSB)
Channel X 15573 16130
Channel Y 16038 14263
Channel 2 16054 14429

5. Input Offset Measurement

DASY measurement parameters: Auto Zero

Time: 3 sec; Measuring time: 3 sec

Input 10MQ
Average (V) | min. Offset (uV) | max. Offset (uv) | S'%- ?:\‘,’)iam“
Channel X 0.76 -0.04 1.86 0.40
Channel Y 0.99 -0.27 3.19 0.64
Channel Z 2.92 1.59 4.43 0.62
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 (+ Vce)

+7.9

Supply (- Vee)

-7.6

9. Power Consumption (Typical values for information)

Typical values

Switched off (mA) | Stand by (mA)

Transmitting (mA)

Supply (+ Vcc)

+0.01 +6

+14

Supply (- Vee)

-0.01 -8

-9

Certificate No: DAE4-1358_Aug15
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| o COPY
DAE REPAIR REPORT - SPEAG Production Center -'
PRODUCT DAE4 - Data Acquisition Electronics
SERIAL Nr.: 1358 INDATE: . 17-Aug-2015
CUSTOMER: Sporton - CN (Auden) |
DAE REPAIR .
MATERIAL WORK DESCRIPTION ' ’ WORKING TIME (h)
Emergency stop: fixed m Ie_xch’angedlal | Mcroswitch m U.OOIhours
DAE Connector: fixed |O] |exchanged[O] | |6| [ Thours
DAE Battery Cover:  [fixed [O] [exchanged o] [ o] [ Thours
|AD Converter Print: ~ [fixed [O] lexchanged[0] [ everenns o] [ Thours
Battery Connector: ~ [fixed [O] lexchangea[O] . | A 0] I Thours.
Battery Con. Pcb fixed [O] lexchanged[O] oo O] [ "Thours
Modification B-C fixed [O] [exchanged]O] Lo O] [ Thours
Input Pcb fixed (O] lexchangedO] oovoirrerormmeorori Ol [ Thours
|DAE bottom cover |fixed |O| |exchanged[O] T o] |l [hours
|Analysis: ' - [ 1.50]hours
Final Assembly: | Ihours
Total hours [ 2.50[hours
COMMENT: This DAE was returned for repair due to a reported e-stop problem ‘(probe touch), |

The failure was verified while performing tests on a DASY system. The DAE was
opened and the micro switches were inspected. The micro switch for the touch
function was found-to be damaged. in order to re-establish full DAE e-stop
functionality the micro switch for the touch function has been replaced. After this
repair the DAE will get newly calibrated. '

(o™

CONDUCTED BY: e APPROVED BY:
DATE: g.2015 ' |DATE: 26.Aug.2015
REPAIR COST: , uso Euro
MATERIAL COST: free [0 O
REPAIR: free |O : O |
TOTAL COST:' : : QUOTATION #:
: , S+M ' - ' -
APPROVED BY: /Z/gg '
DATE: 6.Aug.2015 ‘

860-SD000D04_1358_150826-B.xIs
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CALIBRATION LABORATORY 3

% -3 CALIBRATION
Adde No.51 Xveyuin Rood, Haidins District, Beijing. 100191, Ching. g 70 S’ CNAS L0570
Tl 486 10-62304635-2018 P 6-10-62304633.2209

E-muil: citd!chinan] com Hitifewom clinaitl o
Client - Sporton_CN Certificate No: Z16-97071
CALIBRATION CERTIFICATE
Object DAE4 - SN: 1210

Calibration Procedure(s) FD-Z11-2-002-01

Calibration Procedure for the Data Acquisition Electronics
(DAEXx)

Calibration date: May 18, 2018
This calibration Certificate documents the traceability to national standards, which realize the physical units of
measuremenis(S|), The measurements and the uncertainties with confidence prabability 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 calitration)

Primary Standards ‘ D # Cal Date{Calibrated by, Ceriificate No.) Scheduled Calibration
Frocess Calibrator 753 ‘ 1871018 D&-July-15 (CTTL, No:J15X04257) July-18

|

i

Mame Function fnature

Calibrated by: Yu Zonaying SAR Test Engineer g
Revisnmsg-by- Qi Dianyuan SAR Project Leader =
Approved by. Lu Bingsong Deputy Director of the laboratory I ’ﬂﬂ'p q;z

Issued: May 18, 2018
This calibration certificate shall not be reproduced except in full without written approval of the laboratory,

Certificate No: Z16-97071 Page 1.of 3
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CALIBRATION LABORATORY

Add: No 51 Xueyuan Road, Haidian Distriet, Befjing, 100191, China
Tel: +86-10-62304633-7218 Frog: 3 B 0625046332200
E-muil; ertli@chinat].com Hitpe/fwww.chinatil.en
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 report provide only calibration results for DAE, it does not contain other
performance test results.

Certificate No: Z16-97071 Page 2 af 3
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CALIBRATION LABORATORY

Add: Noo51 Xueyuan Road, Hiidias Thstrict, Beijimg. 100191, China
Tel: +86-10-62304633-7218 Fox: +86-10-62304633-2209
E-mmail: ettl@ehinutt] com Hup:/www,chinuttLen

DC Voltage Measurement
AID - Converler Resolution nominal
High Range: 1ILSB = 6.1V, full range = -100...+300 mV
Low Range: 1LSB = &1inV full range = <1 A3mV

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

Calibration Factors X Y Z

High Range 404.076 = 0,15% (k=2) | 404.897 + 0.15% (k=2) | 405.013 + 0.15% (k=2)

Low Range 3.99810= 0.7% (k=2) | 3.98220 +0.7% (k=2) | 3.89829 +0.7% (k=2)
Connector Angle

Connector Angle to be used in DASY system 58741 °

Certificate No: 216-9707] Page 3 of 3




Calibration Laboratory of

Schwelzerischer Kalibrierdienst

&, s
Schmid & Partner iﬁ C Service suisse d'étalonnage
Engineering AG T g Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurlch, Switzerland NN Swiss Calibration Sarvice

'!hplu’l“\

Accredited by the Swiss Accreditation Service (8AS)
The Swiss Accreditation Service is one of the signatories to the EA
Multitateral Agreoment for the recognition of calibration certificates

client ~ Sporton-SZ (Auden)
CALIBRATION CERTIFICATE

Object EX3DV4 - SN:3935

Accraditalion No.: SCS 0108

Certificate No: EX3-3935_Nov15

Calibration procedura(s)

Calibralion date:

QA CAL-01.v8, QA CAL-14.v4, QA CAL-23.v5, QA CAL-25.v6
Calibration procedure for dosimetric E-field probes

November 27, 2015

Calibralion Equipment used (M&TE critical far calibiration)

This callbration cerificate documents the traceability to national standards, which realize the physical units of measurements (S1),
The measuremenis and the uncertainties with confidence probability are given on the lallowing pages and are part of the certificate.

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

Primary Standards [8] Cal Dale (Certificale No.) Sthedulad Calibration
Power meler E44198 5841203874 01-Apr-15 (No. 217-02128) Mar-16
Power sensor E44124A MY 41498087 01-Apr-15 (No. 217-02128) Mar-16
Reference 3 dB Allsnualor SN: 55054 (3c) 01-Apr=15 (Na. 217-02129) Mar-16
Refarence 20 dB Altenuator SN: $5277 (20x) 01-Apr-15 (No. 217-02132) Mar-16
Refarence 30 4B Altenuator SN: 55129 (30b) 0%-Apr-15 (No. 217-02133) Mar-16
Reference Probe ES3DV2 SN: 3013 30-Dec-14 (No. ES3-3013_Dec14) Dec-15
DAE4 SN: 680 14-Jan-15 (No, DAE4-660_Jan15) Jan-16
Secondary Standards 1D Check Dale (In house) Scheduled Check
| RF generatar HP 8648C US36420L101700 4-Aug-99 (in house check Apr-13) In house check: Apr-15
Network Analyzer HP 8753E US37390585 18-0e1-01 (in house check Oct-15) In house check: Oct-18
Neme Function Sl na! e
Calibrated by: Claudin Lautiiar Labaratory Teehnician
Approved by Kalla Pakovic Tachirical Mansgear

This calibration certifigale shall not be reproduced except in full withsul wiitten approval of the laboratory.

/e,f’/éﬂ

Issued: Novembar 27, 2015

Certificate No: EX3-3935_Novi1a
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Calibration Laboratory of

. ‘_:\ U S Schwairorischor KalibiriordSonst
Schmid & Partner B ¢ Servico suissy détalonnage
Engineering AG m g Servizio svizzoro di taraturs
Zoughsusstrasss 43, 8004 Zurich, Switzeriand ’3@;3 Swiss Callbration Service
Actredted by the Swiss Accreditalion Service {SAS) Aceraditation No.: SCS 0108
The Swiss Accraditation Service is one of the signatarios to the EA
Muilatersl Agreemond for the recognition of callbralion certificates
Glossary:
TSL tissue simulaling liquid
NORMzx.y.z sensitivily in free space
ConvF sensitivity in TSL / NORMx.y.z
DCP diode compression poinl
CF crest factor (1/duty_cycle) of the RF signal
ABCD modulalion dependent linearization parameters
Polarization g o rolation around probe axis
Polarization 8 9 rotation around an axis thal is in the plane normal to probe axis (at measurement center),
i.e., 4 =0 is normal to probe axis
Connector Angle informalion used in DASY system 1o align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

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

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

¢) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless communication devices
used in close proximity 1o the human body (frequency range of 30 MHz to 8 GHz)", March 2010

d) KDB B65664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:
NORMzx,y.z: Assessed for E-figld polarization 8 = O (I < 900 MHz in TEM-cell; f > 1800 MHz: R22 wwlde}
NORMx,y,z are only intermediate values, |.e.. the uncertainties of NORMx.y,z does not affect the E “Aiald
uncertainty inside TSL (see below ConvF).

s NORM{fOx.y.2 = NORMx,y,z * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of Convf.

«  DCPyy .z DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainly required). DCP does not depend on frequency nor media,

* PAR:PAR is the Peak to Average Ralio thal is not calibrated but determined based on the signal
characloristics

o Axy.z Bry.z Cxyz: Dxyz VRiyz A B C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

« ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for 1= 800 MHz. The same selups are used for assessmoent of the parameters applied for
boundary compensation (alpha, depth) af which typical uncertainty values are given. These parameters are
used in DASY4 soltware o improve probe accuracy close to the boundary. The sensilivity in TSL corresponds
1o NORMBz.y,z * ConvF wheraby the uncartainty corresponds 1o that given for ConvF. A frequency dependem
Conv is used in DASY version 4.4 and higher which allows extending the vaidily from £ 50 MHz 1o + 100
MHzZ

s Spherical isofropy (30 devialion from isolropy): In a field of low gradients realized using a fial phantom
exposed by a patch antenna,

s Sansor Offsel: The sensor offset coresponds (o the effset of virlual measurement center from the probe lip
{on probe axis). No tolerance required.

s Connecloy Angle; The angle s assessad using the information gained by determining the NORMy (no
uncarlainty required).

Carificata No: EX3-3935_Nov15 Page 20l 11



EX3DV4 — SN:3935 November 27, 2015

Probe EX3DV4

SN:3935

Manufactured:  July 24, 2013
Calibrated: November 27, 2015

Calibrated for DASY/EASY Systems

{Note: non-compatible with DASY2 system!)

Certificate No: EX3-3935_Nov15 Page 3 of 11



EX3DV4- SN:3935 November 27, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3935

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uV/(Vim)3)* 0.50 0.53 0.49 +10.1 %
DCP (mV)° 102.3 105.6 105.3

Modulation Calibration Parameters

uib Communication System Name A B C D VR Unc®
dB dBvpv dB mv (k=2)
0 CW X 0.0 0.0 1.0 0.00 161.5 3.5 %
Y 0.0 0.0 1.0 171.2
Z 0.0 0.0 1.0 164.2

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

* The uncertainties of 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.

Certificate No: EX3-3935_Nov15 Page 4 of 11




EX3DV4- SN:3935 November 27, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3935

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth © Unc

f(MHz)© | Permittivity" (s/m)f ConvF X | ConvFY | ConvFZ | Alpha®| (mm) (k=2)
750 41.9 0.89 10.72 10.72 10.72 0.17 2.02 +12.0%
835 415 0.90 10.15 10.15 10.15 0.19 1.59 +120%
900 41.5 0.97 9.95 9.95 9.95 0.18 1.61 +12.0%
1450 40.5 1.20 8.52 8.52 8.52 0.13 2.35 +12.0 %
1750 40.1 1.37 8.69 8.69 8.69 0.36 0.80 +12.0%
1900 40.0 1.40 8.37 8.37 8.37 0.39 0.80 +12.0%
2000 40.0 1.40 8.30 8.30 8.30 0.26 1.00 +120%
2300 39.5 1.67 7.96 7.96 7.96 0.38 0.80 £12.0%
2450 39.2 1.80 7.49 7.49 7.49 0.38 0.84 +12.0%
2600 39.0 1.96 7.26 7.26 7.26 0.34 0.90 +12.0%
3500 37.9 2.91 7.15 7.15 7.15 0.34 117 +13.1%
5250 35.9 4.71 5.11 5.11 5.11 0.35 1.80 £13.1 %
5600 35.5 5.07 4.44 4.44 4.44 0.50 1.80 +13.1%
5750 35.4 5.22 4.37 4.37 4.37 0.50 1.80 +131%

€ 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 (s 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: EX3-3935_Nov15 Page 5 of 11



EX3DV4- SN:3935 November 27, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3935

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth © Unc

f(MHz)® | Permittivity (s/m)f ConvF X | ConvFY | ConvFZ | Alpha®| (mm) (k=2)
750 55.5 0.96 10.59 10.59 10.59 0.21 1.37 +12.0 %
835 55.2 0.97 10.30 10.30 10.30 0.26 1.20 +12.0%
1750 53.4 1.49 8.24 8.24 8.24 0.42 0.80 +12.0%
1900 53.3 1.52 7.99 7.99 7.99 0.40 0.80 +12.0%
2300 52.9 1.81 7.72 7.72 7.72 0.43 0.80 +12.0%
2450 52.7 1.95 7.55 7.55 7.55 0.39 0.80 +12.0 %
2600 52.5 2.16 7.37 7.37 7.37 0.29 0.80 +12.0%
3500 51.3 3.31 6.88 6.88 6.88 0.36 1.16 +13.1%
5250 48.9 5.36 4.35 4.35 4.35 0.50 1.90 +13.1 %
5600 48.5 5.77 3.68 3.68 3.68 0.60 1.90 £131 %
5750 48.3 5.94 3.81 3.81 3.81 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 (e and «) 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.

e 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: EX3-3935_Nov15 Page 6 of 11



EX3DV4- SN:3935 November 27, 2015

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

- {
T p— . — . S— -
TN SN AN USRS 4 FES
f : { :

LR 2 i )

L) nERSEEREE &

TTTTL TN
{

0.9 - _ ....................... S

Freguency response (normalized)

r H
08+ b i . IV, [— -
07_:_._..... ....................... AAAAAA

_I|t|§{l|t§|=|||||1§!f|]
05 ,

i i i
0 500 1000 1500 2000 2500 3000
f [MHz]

= =

Uncertainty of Frequency Response of E-field: * 6.3% (k=2)
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EX3DV4- 5N:3935 November 27, 2015

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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EX3DV4- SN:3935 November 27, 2015

Dynamic Range f(SARcad)
(TEM cell , fovai= 1900 MHz)
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Uncertainty of Linearity Assessment: * 0.6% (k=2)
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EX3DV4- SN:3935 November 27, 2015

Conversion Factor Assessment

f= 835 MHz WGLS R9 (H_convF) f= 1900 MHz WGLS R22 (H_convF)
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Deviation from Isotropy in Liquid
Error (¢, 9), f = 900 MHz
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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EX3DV4- SN:3935

November 27, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3935

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) 42.2
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
TipLength 9'mm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point 1T mm
Recommended Measurement Distance from Surface 1.4 mm

Certificate No: EX3-3935_Nov15
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Engineering AG

Zouphoussirasse 43, 8004 Zurich, Switzerand

Agcredited by ths Swiss Accreditation Service {SAS)
The Swiss Accreditation Service is ona of the signatories to the EA
Multilataral Agreament for the recognition of calibration certificates
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Schwalzenschor Kalibrierdienst

Service suisse d'talonnage
Servizio svizzero di taratura
Swiss Callbration Service

Accreditation No,: SCS 0108

client  Sporton-KS (Auden) Centificate No: EX3-3857_May16
CALIBRATION CERTIFICATE
Ohject EX3DV4 - SN:3857

Calibration praceduias)

Calibraton cals|

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

May 25, 2016

Catibration Equipment used (MA&TE crilical for ealibration)

This ealibration cerificate doouments the traceability @ national standerds, which reslize the physical units of measuremenis (S1)
The rressurenients and the uncartainties with confidence probabllity ars given on the following peges and are part of the cariificate.

All calibratimne bave been conducted in the ciosed laboratory faciiity: snvironment lemperaturs (22 £3)'C snd humidity < 70%.

Primary Standards |0 Cal Data | Codificatn No.) Scheduled Cahbranon
Power meter NRF SN 1047TE OB-Ape-16 (Mo, 217-02FRRMZZED Apr-17

| Power senaor MRP-Z21 SN 103244 0f-Apr-16 (No. 217-02288) Apr-17

| Power sensor NRP-ZG1 8N 1032456 OB-Ap-16 (No. 217-02265] Apr-1T

| Riference 20 o8 Atlenuator SN SEITT [20x) (05Apr-16 (Nn. 217-02285) Apr17
Raferaice Probe ESI0V2 SN 3013 31-Dec-15 (Mo, ES3-3013_Dec15) D16
DAE4 BN: 680 23-Dec-1t5 [Mo. DAE4-B60 Deci15) Blec-18
Sacondary Standards 10 Chedl Date (in housal Scheduled Check
Power megter E44188 SN GR41203674 (5-Apr-16 (Mo 217-0228502284) In housa check! Jun-16

Powier sanecr E44128

SN MY4148808 7

Df-Ape-16 (No_ 217-02288)

I houss check, Jun-18
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Calibration Laboratory of A

] ERAE Schwelzarischer Kalibriardionst

Sch m[d & F_’annar = g Service suisse d'étalonnago
Engineering AG B g  Servialo svizsero di taratura

Zeughausstrasse 43, B004 Zurich, Switzerand A, T~ \}-' Swiss Callbration Service

Accredited by the Swss Accreditalion Service (SAS) Accreditation No.: SCS 0108

The Swiss Accraditation Service is one of the signatories to the EA

Multilateral Agresment for the recognition of calibration certificates

Glossary:

TEL tissue simulating liguld

NORMy,.y.2 sensitivity in free space

ConvF sensdivity in TSL/ NORMx,y.z

DcP dinde compression point

CF crast factor (1/duty_cyche) of the RF signal

& B C.O rodulation dependent lineanzation paramaters

Folarization i rotation around probe axis

Palarization 8 4 rotation around an axis that is In the plane normal to probe axis (8l measurement canter),

Lg., 8 =05 normal to probe axis
Cuonnectar Angle information used in DASY system to align probe sensar X to the robot coordinate systam

Calibration is Performed According to the Following Standards:

)

b}
¢

d)

IEEE Std 1528-2013, “IEEE Recomimended Practice for Determining the Peak Spatial-Averaged Specific
Absarption Rate (SAR) in the Human Head from Wireless Communicalions Devices: Measurement
Technigues”, June 2013

IEC &§2208-1, "Procedurs to measure the Specific Absorplion Rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz ta 3 GHz)", February 2005

IEC 6£208-2, "Procedure o determing the Specific Absorption Rats (SAR) for wirsless communication devices
used in close proximity to the human body (frequency range of 30 MHz to 6 GHz)", March 2010

KOB BES664, "SAR Measurement Requiremants for 100 MHz to 6 GHz"

Methnds Applied and Interpretation of Parameters:

NORMy y,z: Assessed for E-fisld polarization 8 =0 {f < 800 MHz in TEM-cell; = 1800 MH=: R22 waveguide),
NORMzx.y.z are only inlermediate values, L.e., the uncertainties of NORMx,y 7 does not affect the E-field
ancartainty inside TSL (sea below ConvF).

NORM(fx.v.z = NORMx,y.z * frequency_response (see Frequency Response Charl). This linsarization Is
implemented in DASYA software versions later than 4.2, The uncertainty of the frequency response s included
im thia stated unoertainty of ConvE

OCPx,y.z- DCP are numercal linganzation parameters assessad basad on the data of power sweep with CW
signal {no uncerainty required), DCP dees not depend on frequeancy nor media,

PAR: PAR Is the Peak to Average Rallo that s not callbrated but determined based on the signal
pharactenstcs

Ax,yz Bryz Cryz Dryz VRxy.z A B, ©, D are numerical linearization paramsters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depand on frequancy nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

ConvF and Baundary Effect Farametels: Assessed |n flat phantom using E-field (or Temperature Transfer
Standard for f < B0O MHz) and inside waveguide using analytical field distributians based on power
mieasurements for = BOD MHz. The same selups are used for assessmeant of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These pararisters are
used in DASYS software to improve probe accuracy close (o the boundary. The sansitivity in TSL corresponds
to NORMx.y.z = ConvF whereby the uncertamty corasponds to that given for ConvE. A frequency depandant
ConvF is used in DASY version 4.4 and higher which allows extending the valldity from £ 350 MHz 1o+ 100
MHz.

Sphedcal isolropy (30 devialion fram isotrapy): ina field of low gradients realized using a flat phantom
expaosad by a paich antenna.

Sensor Offset: The sensor ofiset corresponds 1o the ofiset of virual measurement center from the probe tip
{on probe axis), Mo tolerance required,

Connector Angle: The angle is assessed using the information gained by determining the NORMy (ne
Unesrtalinty required),

Cerlificate Mo: EX3-3857_May16 Page 2 of 11
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Probe EX3DV4

SN:3857

Manufactured:  January 23, 2012
Calibrated: May 25, 2016

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 systam!)
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EX3DV4- 5N:3857 May 25, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3857

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z | Unc(k=2) |
Norm (uViVim)©)" 0.18 0.44 0.47 +10.1 %
DCP {mV)® 97.6 87.5 98.3

Modulation Calibration Parameters

uio Communication System Name A B | C D VR Une"
d8 dBvuv dB my (k=2)
0 cW X 0.0 0.0 1.0 000 | 1358 | +30%
Y| oo 0.0 1.0 128.7 I
z pe | 00 1.0 128.6

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%.

"I' The unceriainties of Norm XY 2 do not affect the E™-field uncartainty insids TSL (ses Pages 5 and B),

¥ Nurmerical iinearization pargmeten ancarainty nol regiired

F Untertainty 15 determined using the max. devistion from linear response apptying rectangular distribution and s expressed for the-sguare of the
figid value

Cartificate Mo: EX3-3857_May16 Page 4 of 11



EX30V4- SN:3857

May 25, 2018

DASY/EASY - Parameters of Probe;: EX3DV4 - SN:3857

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth © Unc

f{MHz)® | Permittivity" {stm) " ConvFX | ConvFY | ConvFZ | Alpha® | (mmj) (k=2)
750 419 0.89 9.68 9.68 9.68 0.37 0.80 +12.0%
835 41.5 0.90 932 9,32 .32 0.44 0.82 +120%
800 4.5 0.97 9.08 908 9.08 0.43 0.80 +12.0 %
1750 40.1 1,37 8.00 8.00 8.00 0.33 0.80 +12.0%
1800 40.0 1.40 7.85 7.85 7.85 0.32 0.80 +12.0 %
2000 40.0 1.40 7.83 7.83 7.83 0.27 0.80 +12.0 %
2300 39.5 1.67 7.44 7.44 7.44 0.19 1.03 +12.0%
2450 39.2 1.80 7.19 7.19 7.19 0.36 0.80 +12.0 %
2600 39.0 1,96 7.08 7.08 7.08 0.30 1.20 +12.0 %
3500 are 291 6.87 6.87 6.87 0.30 1.30 £13.1%
a700 arz 3.12 6.42 6.42 6.42 0.25 1.30 +131%
5250 359 4.71 5.15 5.15 515 0.30 1.80 £13.1 %
5600 355 5.07 4.70 4.70 4.70 0.40 1.80 131 %
5750 354 5.22 5.00 5.00 5.00 0.40 1.80 | +131%

" Frequency valitity above 300 MHz of + 100 MHz only applies for DASY v4 4 and higher (see Page 2), slss |t i restricted (o = 50 MHz. The
uncetainty u the RES of the ConvF uncerainty ol calibration frequency and the unosrainty for the indicated frequiency band, Fraquency validity
below 300 MHz is = 10, 25 40, 50 and 70 MHz for ConvF assessments at 30, 84, 128, 150 and 220 MHz respectively. Above 5 GHz frequency

validity cain be exlerdad 1o £ 110 MHz

F A1 frequencles balow 3 GHz, the validity of tissue parsmeters (¢ and o) can be retaed to+ 10% Fliguid compenasation fomuls |s soplied 1o
msasured SAR values. Al frequencies shove 3 GHz. the validity of tesus parametsrs (¢ and o) @ resincied 10 « 5% Tho unosriaisty = he RES of

the ConvF uncerdeinty for indicated target ssue parameters.

! AlphaiCepth are determiined during cafibration. SPEAG warrants that the ramaining deviation due {o the boundary effect affer compansation s

alwmys less than + 1% for frequencies below 3 GHz and bolow = 2% o frequencies betwean 3-8 GHz &t any distence larger than hatf the probe tip

digmater from (e boundary.

Carlificata No: EX3-3857_May16
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EX3DV4- SN 3857

May 25, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3857

Calibration Parameter Determined in Body Tissue Simulating Media

Reiative Conductivity Depth ™ Unc
f(MHz)® | Permittivity" {sim)* ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 55.5 0.96 9.45 8.45 9.45 0.50 080 | £120%
B35 55,2 0.97 5.25 9.25 925 0.34 0.8 | £12.0%
1750 53.4 1.49 7.81 7.81 7.81 0.36 080 | +120%
1900 53.3 152 7.55 7.55 7.55 0.35 0.80 | +£120%
2300 52.9 1.81 7.31 7.31 7.31 0.38 087 | +120%
2450 52.7 1.95 7.23 7.23 7.23 0.33 0.80 | +120%
2600 52.5 2.16 7.13 7.8 7.13 0.28 0.80 | +120%
3500 51.3 3.31 6.41 6.41 6.41 0.28 140 | £131%
3700 51.0 3.55 6.26 B.26 6.26 0.30 140 | #131%
5250 48.9 5.36 427 4.27 4,27 0.50 1.90 | £131%
5600 48.5 577 3.76 3.78 376 0.55 190 | #1341 %
5750 48.3 5.94 397 3.97 3.97 0.60 190 | #131%

“ Frequency validity above 300 MHz of £ 100 MHz anly appiies for DASY w4 and higher {ses Pege 2), Blse o 8 resincted o # 50 MHz The
uncarainty i@ the RSS of the ComE uncerainty ot calioration freguency and the eneertainty for the indicated frequency bend. Freguenay validity
balow 300 MHe = = 10, 25, 40, 50 and 70 MHz for ConyF assessments al 30, 84, 128, 150 and 220 MHr respectively. Above 5 GHz frequency

valldity can be sidended fo £ 110 MHz

" At frequencles beiow 3 GHz, the valdity of t=sue parameters (k and o) can be refaed fo £ 10% i liguid compansation formula is applaed o
measured SAR values. M frequencies above 3 GHz, the validily of issue parameters (e and o} s restricted (o= 5% The uncarainty is the RSS of

ne ConvF uncestamiy Tor indicated targed tisaue paramaters.

= pdphaiDapih are defermined during calibrabion, SPEAG warrants that the remaining déviation dus (o tha boundary affes! after compensation is
always less than = 1% for frequenciss below 3 GHz and below = 2% for frequencies bitween 3-8 GHe at any distance larger than half the probe tip
diameter from the boundary.

Carfificata Mo EX3-3857_May16
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EX3DV4- SN:3857 May 25, 2016

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

L=
h

. . 1 | SO i i o
. 13.'_ e D e e e ......
g 12 L —— . . SESHINS,
r 3 |
2 11— i !
§ e, | | | |
e SR : e - fe= LR S ik
§' g 1
. {lg_.!.' .............. RO R A ey | S (N [
I
2 osL _ e o T
2 E
o E . :
ke = RS T Lo = 1 S - E—
0.6 e |2
: E | |
j [T R T L | |
0 500 1000

'r
1500 H)IDJ 2500 3000
f [MHz)

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

Cerificate No: EX3-3857_May18 Paga 7 of 11



EX3DV4—SN:3857 May 25, 2016

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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EX3DV4-~ SN:3857

Input Signal [uV]

Dynamic Range f(SAR}caq)
(TEM cell , foya= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)

T f
i 162

[®]
compansHed

May 25, 2016

Cariiflcate No: EX3-3857_May16

‘Page 9aof 1



EX30V4— SN:3857 May 26, 2016

Conversion Factor Assessment

f= B35 MHz WGLS RS (H_convF) = 1300 MHz WGLS R22 (H_com)
EY
=

- &
g £

0

LI a) 'S am! t .
- Ay e

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

Deviation

. -

-0 -p8 -06 -04 N2 00 02 04 06 08 1.0
Uncertainty of Spherical Isotropy Assessment:  2.6% (k=2)
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EX3DV4- SN:3857

May 25, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3857

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (%) 140
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled |
Probe Overall Length 337 mm
Frobe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 25 mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Paint 1 mm
Probe Tip to Sensor Z Calibration Paint 1 mm

Recommended Measurement Distance from Surface

1.4rrm

Certificate No; EX3-3857_May16
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Appendix E. Product Equality Declaration
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ZTE Ep}‘é WEB AT Internal Use Only A

ZTE CORPORATION

Product Change Description

As the applicant of the below model, [ZTE Corporation] declares that the

product,

[ZTE A2017U]

[ZTE Corporation]

is the variant of the initial certified product,

[ZTE A2017U]

[ZTE Corporation]
[Project Number:16ZTE027]

SOFTWARE MODIFICATIONS:

Protocol Stack changes: NO
MMS/STK changes: NO
JAVA changes: NO

Other changes detailed: NO

HARDWARE MODIFICATION:

Band changes: NO

Power Amplifier changes: NO

Antenna changes: GPS/WiFi/Bluetooth 3inl1 antenna is now updated.

Aiming at improving GPS performance, we updated this antenna and this result
to 1dB efficiency better than previous one. Meanwhile, WiFi/Bluetooth efficiency
was slightly down.

<CLEPrA & BB GE IR AR AT, AF5Me> CHW
All Rights reserved, No Spreading abroad without Permission of ZTE



ZTE q:l}‘é WEB AT Internal Use Only A

PCB Layout changes: NO

Components on PCB changes: NO

LCD changes: Yes, Added touch key and touch key FPC
Before

A\

 ———

Speaker changes: NO
Camera changes: NO
Vibrator changes: NO
Bluetooth changes: NO
FM changes: NO
Other changes: NO

<CLEPrA & BB GE IR AR AT, AF5Me> 20
All Rights reserved, No Spreading abroad without Permission of ZTE



ZTE EP% WEB AT Internal Use Only A

MECHANICAL MODIFICATIONS:

Use new metal front/back cover or keypad: NO
Mechanical shell changes: NO
Other changes detailed: NO

ACCESSORY MODIFICATIONS:

Battery changes:NO
AC Adaptor changes:NO
Earphone changes:NO

M. w }jwj

APPROVED BY: Min zhang
Project Manager: Li xiaofeng

Date:2016-6-6

Company: ZTE Corporation
Address: B109, #889, Bibo Rd, Zhangjiang Hi-Tech Park, Shanghai,China

Tel: +86-21-68896840

Fax: +86-21-68896835

<CLEPrA & BB GE IR AR AT, AF5Me> CHRI
All Rights reserved, No Spreading abroad without Permission of ZTE



