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DASY/EASY - Parameters of Probe: EX3DV4 — SN: 3836

Other Probe Parameters

Sensor Arrangement ‘ Triangular
Connector Angle (°) : 47.9
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disable
Probe Overall Length 337mm
Probe Body Diameter 10mm
Tip Length 9mm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1mm
Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensor Z Calibration Point 1mm
Recommended Measurement Distance from Surface 1.4mm
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6.3. D750V3 Dipole Calibration Certificate

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland
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Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client  CIQ (Auden)

Report No.: MTi170817E133

S Schweizerischer Kalibrierdie

Service suisse d'étalonnage
c Servizio svizzero dij taratura
S swiss Calibration Service

Accreditation No.: SCS 0108

Certificate No: D750V3-1156_Feb1 6

CALIBRATION CERTIFICATE

Object D750V3 - SN: 1156

SHE ey 20m)

Tleby

Calibration procedure(s)

Calibration date:

QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

February 02, 2016

Calibration Equipment used (M&TE critical for calibration)

Reference 20 dB Attenuator
Type-N mismatch combination
Reference Probe EX3Dv4

SN: 5058 (20k)
SN: 5047.2 / 06327
SN: 7349

Primary Standards |iD# Cal Date (Certificate No.)

Power meter E PM-442A GB37480704 07-Oct-15 (No. 21 7-02222)
Power sensor HP 8481A US37292783 07-Oct-15 (No. 21 7-02222)
Power sensor HP 8481A MY41092317 07-Oct-15 (No. 21 7-02223)

01-Apr-15 (No. 217-02131)
01-Apr-15 (No. 217-02134)
31-Dec-15 (No. EX3-7349_Dec15)

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

Secondary Standards l ID # Check Date (in house)

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

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

Calibrated by: Michael Weber Laboratory Technician

Approved by: Katja Pokovic Technical Manager

Certificate No: D750V3-1156_Feb16

Page 1 of 8

Scheduled Calibration
Oct-16
Oct-16
Oct-16
Mar-16
Mar-16
Dec-16
Dec-16

Scheduled Check
In house check: Jun-18
In house check: Oct-16

nature

Issued: February 4, 2016

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Callbfatlon Laboratory of §\‘\§\_///h’3 S  Schweizerischer Kalibrier
Schmid & Partner ila\E/m c Service suisse d'étalonna

Engineering AG B Servizio svizzero di taraty
Zeughausstrasse 43, 8004 Zurich, Switzerland ”/"ﬁ‘\\‘ S Swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 01

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) IEEE Std 1528-2013, “[EEE 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

¢) 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 .
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 |

* 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.

e SAR for nominal TSL parameters: The measured TSL parameters are used to calculate tr
nominal SAR result.

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

Certificate No: D750V3-1 156_Feb16 Page 2 of 8
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Measurement Conditions

Page 114 of 186

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

Report No.: MTi170817E133

DASY Version DASY5 Vv52.8.8

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 750 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 41.9 0.89 mho/m

Measured Head TSL parameters (22.0+0.2) °C 422+6 % 0.91 mho/m +6 %

Head TSL temperature change during test <05°C -—-- ——
SAR result with Head TSL

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

SAR measured 250 mW input power 2.03 W/kg

SAR for nominal Head TSL parameters

normalized to 1TW

7.99 W/kg £ 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

1.33 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

5.25 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 55.5 0.96 mho/m
Measured Body TSL parameters (22.0£0.2) °C 554 +6 % 0.98 mho/m +6 %
Body TSL temperature change during test <05°C - -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 2.21 W/kg

SAR for nominal Body TSL parameters

normalized to 1TW

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

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

condition

SAR measured

250 mW input power

1.45 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

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

Certificate No: D750V3-1156_Feb16

Page 3 of 8
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 53.6 Q-09jQ

Return Loss -28.9dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 502Q-22jQ

Return Loss -33.2dB

General Antenna Parameters and Design

|ﬂectrical Delay (one direction) I 1.081 ns j

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 August 12, 2015

Certificate No: D750V3-1156_Feb16 Page 4 of 8
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DASYS5 Validation Report for Head TSL

Date: 02.02
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1156

Communication System: UID 0 - CW; Frequency: 750 MHz

Medium parameters used: f = 750 MHz; 6 = 0.91 S/m: & = 42.2; p = 1000 kg/m’?
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63. 19-2011)

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(10.28, 10.28, 10.28); Calibrated: 31.12.2015;
¢ Sensor-Surface: 1.4mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn601; Calibrated: 30.12.2015
e Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA: Serial: 1001

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

Dipole Calibration for Head Tissue EX-Probe/Pin=250 mW, d=15mm/Zoom Scan
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 57.29 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 3.06 W/kg

SAR(1 g) = 2.03 W/kg; SAR(10 g) = 1.33 W/kg

Maximum value of SAR (measured) = 2.72 Wikg

0 dB =2.72 W/kg = 4.35 dBW/kg

Certificate No: D750V3-1156_Feb16 Page 5 of 8
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Impedance Measurement Plot for Head TSL

2 Feb 2016 10:27:40
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DASY5 Validation Report for Body TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1156

Communication System: UID 0 - CW; Frequency: 750 MHz

Medium parameters used: f =750 MHz; 6 = 0.98 S/m; & = 55.4; p = 1000 kg/m?
Phantom section: Flat Section

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

DASY52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(9.99, 9.99, 9.99); Calibrated: 31.12.2015;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30.12.2015

Phantom: Flat Phantom 4.9L; Type: QDO00P49AA; Serial: 1001

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

.- MTi170817E133

Date: 02.02.2

Dipole Calibration for Body Tissue EX-Probe/Pin=250 mW, d=15mm/Zoom Scan
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 57.34 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 3.35 W/kg

SAR(1 g) = 2.21 W/kg; SAR(10 g) = 1.45 W/kg

Maximum value of SAR (measured) = 2.97 W/kg

-2.40

-4.80

-7.20

-9.60

-12.00

0dB =297 W/kg =4.73 dBW/kg

Certificate No: D750V3-1156_Feb16 Page 7 of 8
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Impedance Measurement Plot for Body TSL
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2 Feb 2016 10:90:48
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Calibration date:

Primary Standards

Power sensor NRP-Z91

Reference 20 dB Attenuator

Type-N mismatch combination
Reference Probe EX3DV4
DAE4

Secondary Standards 1D #
Power meter EPM-442A
Power sensor HP 8481A
Power sensor HP 8481A
RF generator R&S SMT-06

Network Analyzer HP 8753E

Calibrated by:

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SI).
Calibration Equipment used (M&TE critical for calibration)
Power meter NRP

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%.
Power sensor NRP-Z291
SN: 601

SN: GB37480704

SN: US37292783
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6.4. D835V2 Dipole Calibration Certificate
Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Accreditation Service (SAS)
Client

CTTL-BJ (Auden)

Object

%
The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral Agreement for the recognition of calibration certificates

CALIBRATION CERTIFICATE
Calibration procedure(s)

D835V2 - SN:4d069

QA CAL-05.v9

July 20, 2016

Page 120 of 186

Report No.: MTi170817E133

Schweizerischer Kalibrierdienst
S

c Service suisse d'étalonnage
s Servizio svizzero di taratura

Swiss Calibration Service

Accreditation No.: SCS 0108

Certificate No: D835V2-4d069_Jul16

Calibration procedure for dipole validation kits above 700 MHz

D #

Cal Date (Certificate No.)

SN: 104778 06-Apr-16 (No. 217-02288/02289)
SN: 103244 06-Apr-16 (No. 217-02288)

SN: 103245 06-Apr-16 (No. 217-02289)
SN: 5058 (20k) 05-Apr-16 (No. 217-02292)
SN: 5047.2 / 06327 05-Apr-16 (No. 217-02295)
SN: 7349

Apr-17

SN: MY41092317
SN: 100972

SN: US37390585

Scheduled Calibration

Apr-17
15-Jun-16 (No. EX3-7349_Jun16)

30-Dec-15 (No. DAE4-601_Dec15)

Apr-17

Approved by:

Name

Apr-17
Apr-17

Jun-17

Check Date (in house)

Michael Weber

Katja Pokovic

Dec-16
Scheduled Check

07-Oct-15 (No. 217-02222) In house check: Oct-16

07-0ct-15 (No. 217-02222)

07-Oct-15 (No. 217-02223)

15-Jun-15 (in house check Jun-15)

18-0Oct-01 (in house check Oct-15)
Function

Certificate No: D835V2-4d069_Jul16

Page 1 0f 8

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

In house check: Oct-16

In house check: Oct-16

In house check: Oct-16

In house check: Oct-16

Laboratory Technician
Technical Manager

Signature

/o

AT

Issued: July 22, 2016
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Calibration Laboratory of \\‘\/f\'/' %, S  Schweizerischer Kalibrierdienst
Schml_d & F"artner M G Service suisse d'étalonnage
Englneenng AG D Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland {'/"’//-\/’?\“\P S Swiss Calibration Service
il
Accredited by the Swiss Accraditation 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) IEEE Std 1528-2013, “lEEE 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

¢) 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%.

Certificate No: D835V2-4d069_Jul16 Page 2 of 8
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Measurement Conditions

Page 122 of 186 Report No.: MTi170817E133

DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.8.8
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 835 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 41.5 0.90 mho/m
Measured Head TSL parameters (22.0x0.2)°C 4066 % 0.94 mho/m +6 %
Head TSL temperature change during test <0.5°C - -
SAR result with Head TSL
SAR averaged over 1 em? (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.45 Wikg

SAR for nominal Head TSL parameters normalized to 1W 9.44 W/kg + 17.0 % (k=2)

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

SAR measured 250 mW input power 1.59 W/kg

SAR for nominal Head TSL parameters normalized to 1W 6.18 W/kg + 16.5 % (k=2)
Body TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 55.2 0.97 mho/m

Measured Body TSL parameters (22.0 £ 0.2) °C 549+6% 1.01 mho/m =6 %

Body TSL temperature change during test <05°C - -
SAR result with Body TSL

SAR averaged over 1 ecm? (1 g) of Body TSL Condition

SAR measured 250 mW input power 2.50 Wikg

SAR for nominal Body TSL parameters normalized to 1W 9.69 W/kg = 17.0 % (k=2)

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

SAR measured 250 mW input power 1.63 Wikg

SAR for nominal Body TSL parameters normalized to 1W 6.36 W/kg = 16.5 % (k=2)

Certificate No: D835V2-4d069_Jul16

Page 3 of 8
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 51.90-21jQ

Return Loss -31.1dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 488Q-25iQ
Return Loss -31.0dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.394 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 November 09, 2007

Certificate No: D835V2-4d069_Jul16 Page 4of 8
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DASYS5 Validation Report for Head TSL

Date: 20.07.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz D835V2; Type: D835V2; Serial: D835V2 - SN :4d069

Communication System: UID 0 - CW: Frequency: 835 MHz

Medium parameters used: f = 835 MHz; 6 = 0.94 S/m: &, = 40.6; p = 1000 kg/m?
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(9.72, 9.72, 9.72): Calibrated: 15.06.2016;
e Sensor-Surface: 1.4mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 30.12.2015
* Phantom: Flat Phantom 4.9L; Type: QDO00P49AA ; Serial: 1001
* DASYS52 52.8.8(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 62.09 V/m: Power Drift = 0.02 dB

Peak SAR (extrapolated) = 3.70 W/kg

SAR(1 g) = 2.45 W/kg; SAR(10 g) = 1.59 W/kg

Maximum value of SAR (measured) = 3.26 Wikg

dB

0

2.20

-4.40

p— ‘ KARARL:

-8.80 L —
/v -

11.00 3

0dB =3.26 W/kg = 5.13 dBW/kg

Certificate No: D835V2-4d069_Jul16 Page 5 of 8
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Impedance Measurement Plot for Head TSL

Report No.: MTi170817E133

20 Jul 2016 13:37:09
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DASYS Validation Report for Body TSL

Date: 20.07.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz D835V2; Type: D835V2; Serial: D835V2 - SN: 4d069

Communication System: UID 0 - CW: Frequency: 835 MHz

Medium parameters used: f = 835 MHz: 6 = 1.01 S/m; & = 54.9; p = 1000 kg/m*
Phantom section: Flat Section

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

DASY52 Configuration:
* Probe: EX3DV4 - SN7349; ConvF(9.73, 9.73, 9.73): Calibrated: 15.06.2016;
* Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 30.12.2015
e Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002
* DASY52 52.8.8(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 60.64 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 3.68 W/kg

SAR(1 g) = 2.5 W/kg; SAR(10 g) = 1.63 W/kg

Maximum value of SAR (measured) = 3.31 W/kg

-2.00
-4.00
-6.00

-8.00

-10.00

0dB =3.31 W/kg =5.20 dBW/kg

Certificate No: D835V2-4d069_Jul16 Page 7 of 8
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Impedance Measurement Plot for Body TSL

20 Jul 2016 18:16:35
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6.5. D1750V2 Dipole Calibration Certificate

). The messurements and te

\a pages and are part of the certificate.

‘and humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Al calibrations have been conducted in the closed laboratory facility: environment

ID#  Cal Date(Calibrated by, Certifi

SN 3846
SN 1331
MY49070393
- | MY43021135

Report No

.- MTi170817E133
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Add: No.51 Xueyuan Road. Haidian District. Beijing. 100191, China
Tel: +86-10-62304633-2079
E-mail: cttl@chinattl.com

DASYS Validation Report for Head TSL
Test Laboratory: TMC, Beijing, China

*  In Collaboration with

s e

o
3
N ,

gy e

A 1)
N2

',
Y,
R

N
il

)

.

Fax: +86-10-62304633-2504
Hutp://www.chinattl.cn

Date: 25.07.2015

DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1062
Communication System: UID 0, CW; Frequency: 1750 MHz:Duty Cycle: 1:1
Medium parameters used: f= 1750 MHz; 6 = 1.352 S/m; &, = 39.69: p = 1000 kg/m’
Phantom section: Center Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASY5 Configuration:

Probe: EX3DV4 - SN3846; ConvF(7.85, 7.85. 7.85): Calibrated: 2014-09-03:
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1331: Calibrated: 2015-01-23

Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA: Serial: 1161/2
Measurement SW: DASYS52, Version 52.8 (8): SEMCAD X Version 14.6.10

gl c‘m"

Report No.: MTi170817E133

BN

(7331)

System Performance Check at Frequencies above 1 GHz/d=10mm, Pin=250 mW,
dist=2.0mm (EX-Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:

dx=5mm, dy=Smm, dz=5mm

Reference Value = 98.92 V/m: Power Drift = 0.03 dB
Peak SAR (extrapolated) = 16.3 W/kg

SAR(1 g) = 9.2 W/kg; SAR(10 g) = 4.97 W/kg
Maximum value of SAR (measured) = 13.0 W/kg

-6.07

-12.14
-18.20
-24.27

-30.34
0dB =129 W/kg=11.10 dBW’kg

Certificate No: Z15-97069 Page 5 of 8
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“TTL Ln#s_

Add: No.51 Xueyuan Road, Haidian District, Beijing. 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: cttl@chinattl.com Hittp://www.chinattl.cn

DASYS Validation Report for Body TSL
Test Laboratory: TMC, Beijing, China

DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1062
Communication System: UID 0, CW: Frequency: 1750 MHz;Duty Cycle: 1:1
Medium parameters used: f= 1750 MHz; 6 = 1.47 S/m; &, = 54.3; p = 1000 kg/m’

Phantom section: Right Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS5 Configuration:

Report No.: MTi170817E133

S—~
=

74 Im‘“\o\ cu:mm’n?u

Date: 25.07.2015

e Probe: EX3DV4 - SN3846; ConvF(7.56, 7.56, 7.56): Calibrated: 2014-09-03;

Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1331: Calibrated: 2015-01-23

Phantom: Triple Flat Phantom 5.1C: Type: QD 000 P51 CA: Serial: 1161/3
Measurement SW: DASY 52, Version 52.8 (8): SEMCAD X Version 14.6.10

(7331)

System Performance Check at Frequencies above 1 GHz/d=10mm, Pin=250 mW,
dist=2.0mm (EX-Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:

dx=5mm, dy=Smm. dz=5mm

Reference Value = 95.11 V/m: Power Drift = 0.02 dB
Peak SAR (extrapolated) = 16.4 W/kg

SAR(1 g) =9.22 W/kg; SAR(10 g) = 4.95 W/kg
Maximum value of SAR (measured) = 13.0 W/kg

-6.34

-12.67
-19.01
-25.35

-31.69
0dB=12.8 W/kg =11.07 dBW/kg

Certificate No: Z15-97069 Page 7 of 8
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6.6. D1900V2 Dipole Calibration Certificate

Calibration Laboratory of 5«*"&'};"';.; G Schweizerischer Kalibrierdionst
Schmid & Partner % G Servics suisse d'étalonnage

Engineering AG z vy Servizio svizzero di taratura

A

Zeughausstrasse 43, 8004 Zurich, Switzorland AN S Swiss Calibestion Service
Accredited by the Swss Accraditation 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
chent  SMQ (Auden) Cartificate No: D1900V2-5d194_Jan15

CALIBRATION CERTIFICATE

Otiect D1900V2 - SN: 54194

Calbeation procecure(s) QA CAL-05.v8
Calibration procedure for dipole validation kits above 700 MHz

Calibraton dae: January 07, 2015

This calbration certificate documents the traceandity to national standiards, which realze the phyysical units of measurements (S4)
The and the uncengi with confidence probadiity are given on the followng pages and are part of the caificate.

Al caltrations have been conductad in the closed laboratory faciity: amiranment temparnture (22 = 3)°C and humidity < 70%

Calation Equipment usad (MATE crbcal for calbeation)

Primary Standarcs [ID# Cal Date (Carificats No.) Schadukd Caktestion
Powar meter EPM-4424 GB37480704 07-Oct-14 (No. 217-02020) Oct-15
Power sersor HP B481A Us372927a3 07-Oct-14 (No. 21702020} Qct-18
Pawer sersoc HP B481A MY41082517 07-Oct-14 (No. 21702021} Oct-15
| Referance 20 B Atteruasor SN: 5068 {20k} 0G-Apr-14 (No, 217-01918) Apr-15
Type-N mismaich combination SN SD47 2706327  O3-Apr-14 (No. 217.01521) Agr-14
Referancs Probe ESI0VS SN; 3206 30-Dec-14 (No. ES3-3205_Decid) Dec-15
DAES | SN: 601 16-Aug-14 (No. DAE4-601_Augid) Aug1s
Secondary Standards D2 Chck Date (in house) Scheduded Chack
AF generator RAS SMT-06 100005 04-A03-89 (in houss check Oct-13) In house chack: Oct-16
MNetwork Aralyzer B2 8753E | USITIS06ES 84205  18-0Oct01 (in house chack Oct-14) In house chack: Oct-15
Name Function Signal
Cabrated by Claxdo Leubler Laboratory Technician

o

Appeoved by Kaga Pokovic Tachnical Manager %67/%

Issued: January 7, 2015

This caltestion cerificate st not be reproduced ascepl In full without written spproval of the laboratcry

Cartificate No: D1900V2-53194_Jan15 Page 108
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Calibration Laboratory of PRy Schwoizerischer Kalibrierdienst
Schmid & Partner N S Service suisse ¢ étalonnage
Engineering AG % C. oty wyiemeo i riora
Zoughnusstrasse 43, 8004 Zurich, Switzertand £ o S Swiss Calibration Service
Accradiled by the Swiss Accredtasion Senvice (SAS) Acereditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multiiaternl 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

¢) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHzZ"

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 oriented
parallel to the body axis.

» Feed Point Impedance and Retumn 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%.

Certificate No: D1900V2-54154_Jan15 Page 2 0f 8
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Measurement Conditions
DASY system configuration, as far as not %’- on page 1.
DASY Version DASYS V528.8
Extrapolation Advanced Exirapolation
Phantom Modular Flat Phantomn
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, gz = 5 mm
Frequency 1900 MHz + 1 MH2z
Head TSL parameters
The following parameters and cakdlations were agpliod,
: Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 400 1.40 mho'm
Measured Head TSL parameters (220+02)°C 401 8% 1.3 mho/m + 6 %
Head TSL temperature change during test <05*C e g
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 10.1 Wikg
SAR for nominal Head TSL parameters normalized 10 1W 40.6 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measured 250 mW input power 5.32 Wikg
SAR for nominal Head TSL parameters normalized to 1W 21.3 Wikg = 16.5 % (k=2)
Body TSL parameters
The lollowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 533 1.52 mha/m
Measured Body TSL parameters (220+02)°C 533:26% 1.50 mhoim =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 9.95 Wikg
SAR for nominal Body TSL parameters nermalized to 1TW 40.1 Wikg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL condition
SAR measured 250 mW input power 5.31 Wikg
SAR for nominal Body TSL parameters normalized to 1W 21.3 Wikg £ 16.5 % (k=2)

Certificate No: D19D0V2-54194_Jan15

Page3of8
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Appendix (Additional assessments outside the scope of SCS1 08)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 537Q+489Q
Retum Loss -245d8

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4890+51j0
Return Loss ' -256 dB

General Antenna Parameters and Design

LEloarical Detay (one direction) I 1201 ns

After long 1erm use with 100W radiated power, only a shght warming of the dipole near the feedpaint can be measurad.

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 shoe-clrcuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve maiching when loaded accarding to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length s still
according 1o the Standard.

No excessive force must be apped 10 the dipole arms, because they might bend or the soiderad connections near the

feedpoint may be damaged.

Additional EUT Data
Manufactured by SPEAG
Manufactured on May 06, 2014

Ceortificate No: D1900V2-50194_Jan15 Page 4 of 8
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DASYS5 Validation Report for Head TSL

Date: 07.12.2015
Test Laboratory: SPEAG, Zunich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2: Serial: D1900V2 - SN: 5d194

Communication System: UID 0 - CW; Frequency: 1900 MHz

Medium parameters used: f = 1900 MHz; o = 1.39 S/m; &, = 40.1; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration;
+ Probe: ES3DV3 - SN3205; ConvF(3, 5, §): Calibrated: 30.12.2014:
* Sensor-Surface: 3mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn601,; Calibrated: 18.08.2014

» Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA: Serial: 1001

o DASY5252.88(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=Smm, dy=Smm, dz=5mm

Reference Value = 98.35 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 18,5 Wirkg

SAR(1 g) = 10.1 W/kg; SAR(10 g) = 5.32 W/kg

Maximum value of SAR (measured) = 12.7 W/kg

R

10 4%

7.8

0dB = 12.7 W/kg = 11.04 dBW/kg

Certificate No: D1900V2-54194_Jan15 Page 5ot 8
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Impedance Measurement Plot for Head TSL

7 Jan 28 15121:37

EHI s1t 1UFs ZORTI6 6 A4340 914,08 cH 1 900,000 800 MMz
.
Oel
Ca 2 -
,-._/ \
) 4 -
1 "
V\ L |
A i
16*
Hid
CHZ 511 Los 3 dB/REF -2 @8 2-24.478 B 1 900,088 860 Nz
Ca \ . | /
- —
L
€%
Hid
START L 702,000 008 Mhx STOP 2 108,000 008 MHz

Certificate No: D1900V2-5¢184_Jan15 Page 6ol 8
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DASY5 Validation Report for Body TSL

Date: 07.01.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d194

Communication System: UID 0 - CW; Frequency: 1900 MHz

Medium parameters used: £ = 1900 MHz; o = 1.5 S/m; & = 53.3; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
+  Probe: ES3DV3 - SN3205; ConvF(4.65, 4.65, 4.65); Calibrated: 30.12.2014;
¢ Sensor-Surface: 3mm (Mechanical Surface Detection)
* Electronics: DAE4 Sn601: Calibrated: 18.08.2014
» Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA; Serial: 1002

» DASYS5252.8.8(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 = 95.88 Vim; Power Drift = -0.00 dB
Peak SAR (extrapolated) = 16.8 Wikg

SAR(I g) = 9.95 W/kg: SAR(10 g) = 5.31 W/kg
Maximum value of SAR (measured) = 12.6 W/kg

ke

e

wn

0dB = 12.6 W/kg = 11.00 dBW/kg

Cendicate No: D1900V2-50194_Jan15 Page 7 of 8
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Impedance Measurement Plot for Body TSL

7 Jan 2045 15:31:10
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6.7. D2450V2 Dipole Calibration Certificate

Report No.: MTi170817E133

Calibfatlon Laboratory of s\“"&""z_‘ Schweizerischer Kalibrierdsenst

Schmid & Partner % Service sulsse détalonnage
Engineering AG g Servizio svizzero di tarsturs

Zeughausstrasse 43, 8008 Zurich. Switzeriand AN Swiss Calibration Service

Accrediied by the Swiss Accredtaion Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral Agresment for the recognition of calibestion certificates

Accreditation No.: SCS 0108

cliert  SMQ (Auden) Cartificate No: D2450V2-955_Jan15/2
\CALIBRATION CERTIFICATE (Replacement of No: D2450V2-955_Jan15) |

Oveet D2450V2 - SN: 955

Calioration peocedurneds)

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

Calbration date

January 08, 2015

This cafibration cerlficate documents the traceakility 1o national standards, which alize e pnysical units of measurements (S1)
The massurements and the uncertakrties with confidence probablity are givan on the following pages and are part af the cenficate

All cibrations have bean conducted in he closed boratory faciity: anvronment temparasre (22 + 3Y°C ang humidty < 707,
Caibration Equipment used (MATE critical %o calbeation|

Primary Standards LID A

Cal Data (Cartiticats No. ) Scheduled Calibrasion
Powee meter EPM-442A GE37480704 07-Oct-14 (No. 217-02020) 0O¢-15
Powee sensor HP 84814 US37292783 07-Oct-14 (Mo, 217.02020) Oct-15
Powser sonsor HP 84814 MY&1092317 07-Oct-14 (No. 217.02021) Oct-15
Refaence 20 dB Anenuator SN: 5058 (20k) 0G3-Apr-14 (No. 217-01918) Ape-15
Type-N mismatch combarason SN: 5047.2/ 06327 0G-Apr-14 (No, 217-01921) Apr15
Reforsnce Probe ES30V3 SN: 3208 30-Dac-14 (No. ES3-3206_Dec14) Dec-15
DAES SN: 801 18-Aug-14 (No. DAE4-801_Awug14) Aug-15
Secandary Standaros |iDa Chack Dase (in house) Schaduled Check
AF generstor R&S SMT-06 l 100005 04-Aug-88 (In housa chack Oct-13) In house check: Oct-18
Netwark Analyzer HP B783€ US37300565 S4206 18-Oct-01 {in house check Oct-14) In house check: Oct-15
Name Furction
| Caloated by: Claudio Leubler Laboratory Technician
Approwed by Katja Pokovic Tochnical Managar

lssued February 10, 2018

This calibration cedificate shall not be reproducsd axcept in full without written appmval of the (aborasory,

Certficate No: D2450V2-955_Jan15/2 Page 10f 8
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Calimon L‘wmory of s{“‘@"‘z} s Schweizerischer Kalibrierdienst
Schmid & Partner % Service sulsse d'étalonnage
Engineering AG NG C  serviso svizmsro s taraturs
Zeughsussirasse 43, 004 Zurich, Switzariand N S Swiss Calibration Service
c,,'"‘" )
Accrecited by the Swiss Accreditation Sanics (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certiticates

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, "|[EEE 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) 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 oriented
paraliel 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.

e 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%.

Cendicate Noc D2450V2.955 Jan152 Page20i 8
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Report No.: MTi170817E133

Measurement Conditions
DASY system configuration. as far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 men with Spacer
Zoom Scan Resolution dx, dy, dz =5mm
Frequency 2450 MMz = 1 MMz
Head TSL parameters
The following parameters and calculations were applied.
‘ Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 392 1.80 mho/m
Measured Head TSL parameters {220+0.2)°C 397 +6% 1.84 mho/m +6 %
Head TSL temperature change during test <05°C -
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Candition
SAR measured 250 m\W input power 13.2 Wikg
SAR for nominal Head TSL parameters normalized to 1W 52.4 W/ikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 6.12 Wikg
SAR for nominal Head TSL parameters normakzed to 1W 24.4 Wikg = 16,5 % (k=2)
Body TSL parameters
The following paramaters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 527 1.85 mhaim
Measured Body TSL parameters (220=202)°C 51026% 203 mho'm £ 6 %
Body TSL temperature change during test <05°C o —~
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Cendition
SAR measured 250 mW input power 13.8 Wikg
SAR for nominal Body TSL parameters normalized 10 1W 53.7 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 6.36 Wikg
SAR for nominal Body TSL parameters normalized to 1W 25.0 Wikg = 16.5 % (k=2)

Cartificate No: D2450V2-855_Jan15/2

Page3of B
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Appendix (Additional assessments outside the scope of SCS108)
Antenna Parameters with Head TSL

Impedance. transformed to leed point S48Q+35M
Retum Loss -249 9B

Antenna Parameters with Body TSL

Impedance, translormed to feed point 5120+4940
Retum Loss -26.0dB

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1.165 ns |

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpaint 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 dipoles, small end caps
are added to the dipole arms in order 1o improve ratching when loaded according to the positicn as explained in the
‘Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is stil
according to the Standard,

Ne excessive force must be applied to the dipcle arms, because they might bend or the soldered connections near the
feadpoint may be damaged.

Additional EUT Data

Manutactured by SPEAG
Manufacturad on August 05, 2014

Certificate No: D2450V2-9585 Jan15/2 Page 4 of 8
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DASYS Validation Report for Head TSL

Date: 08.01.2015

Test Laboratory: SPEAG. Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 955

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

Medium parameters used: f = 2450 MHz; o = .84 S/m: &, = 39.7; p = 1000 kg/m'
Phantom section: Flat Section

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

DASYS52 Configuration:

Probe: ES3DV3 - SN3205; ConvF(4.45, 4.45, 4.45); Calibrated: 30.12.2014;
Sensor-Surface; 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 18.08.2014

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

DASYS52 52.8.8(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=5Smm, dy=5mm, dz=5Smm

Reference Value = 101.2 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 27.5 Wikg

SAR(] g) = 13.2 W/kg: SAR(10 g2) = 6.12 W/kg

Maximum value of SAR (measured) = 17.5 Wikg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 08.01.2015

Test Laboratory: SPEAG. Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 955

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

Medium parameters used: f = 2450 MHz: 0 = 2,03 S/m: & = 51; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration:

Probe: ES3DV3 - SN3205; ConvF(4.17, 4.17, 4.17); Calibrated: 30.12.2014:
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601: Calibrated: 18.08.2014

Phantom: Flat Phantom 5.0 {back): Type: QDOIOPSOAA; Senal: 1002
DASYS2 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:
Mcasurement grid: dx=5mm, dy=3mm, dz=3mm

Reference Vialue = 97.96 Vim:; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 28.8 W/kg

SAR(1 g) = 13.8 W/kg: SAR(10 g) = 6.36 W/kg

Maximum value of SAR (measured) = 18.3 Wikg
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Impedance Measurement Plot for Body TSL
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