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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.

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

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

* Channel separation: Influence of a voltage on the neighbor channels 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 - Convearter Resolution nominal

High Range: 1LSHE = B6.1uV, full range = -100...+300 mV
Low Hange: 1LSB = 81V, full range=  -1.....+3mV
DASY measurement paramaters: Auto Zero Time: 3 sec; Measuring time; 3 sec
Calibration Factors X Y z
High Range 4056.586 £ 0.02% (k=2) | 404.936 + 0.02% (k=2) | 405.129 + 0.02% (k=2)
Low Range 3.98830 £ 1.50% (k=2) | 3.97320 = 1.50% (k=2) | 3.99355 + 1.50% (k=2)
Connector Angle
Connector Angle to be used in DASY system 134.5%+1°
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Appendix

1. DC Voltage Linearity

High Range Reading (V) Difference (pV) Error (%)
Channei X + Input 189993.74 -2.08 -0.00
Channel X + Input 19997.67 -2.07 -0.01
Channel X - Input -20000.38 1.26 -0.01
Channal ¥ + Input 199994 17 -1.39 -0.00.
Channel ¥ + Input 19998.67 -1.18 -0.01
Channel ¥ = Input -19809.65 1.80 -0.01
Channel Z + Input 199995.85 0.18 0.00
Channel Z + Input 19997 .84 -1.92 0.0
Channel Z - Input -20003.94 241 0.01
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 1999.82 -0.21 -0.01
Channel X + Input 201.08 0.54 0.27
Channel X - Input -189.03 026 0.13
Channel Y + Input 1989.94 -0.21 -0.01
Channel ¥ + Input 200.84 018 0.09
Channel Y - Input -200.20 -0.69 0.45
Channel Z + Input 1929.80 -0.36 -0.02
Channel Z + Input 198.84 -1.84 -0.92
Channel £ - Input -200.09 -0.78 0.39
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec
Cemmon mode High Range Low Range
Input Valtage (mV) Average Reading (uV) Average Reading {uV)
Channel X 200 -1.00 298
=200 487 283
Channel ¥ 200 -6.87 -6.95
- 200 6.00 .66
Channel Z 200 -26.59 “25.77
- 200 24.08 23.88
3. Channel separation
DASY measurement paramaters: Auto Zaro Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel ¥ (pV) Channel Z [pV)
Channel X 200 - -0.00 -4.31
Channel ¥ 200 7.0B B 025
Channel Z 200 9.42 4.77 =
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4. AD-Converter Values with inputs shorted
DASY measurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 16356 16440
Channel Y 15507 15751
Channel Z 15637 16536
5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec
Input 10MLY
Average (V) | min, Offset (V) | max. Offset (uv) | St% ?::;““““
Channel X 024 -1.28 1.81 0.61
Channel ¥ -0.38 -1.67 0.79 0.41
Channel Z <1.30 273 -0.05 0.51
6. Input Offset Current
Nominal Input circuitry offset currant on all channels: <25fA
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel ¥ 200 200
Channel 2 200 200

8. Low Battery Alarm Voltage (Typical values for infarmation)

Typical values

Alarm Level (VDC)

Supply (+ Veo) +7.9
Supply {- Vee) 7.6

9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Veg) +0.01 +6 +14
Supply (- Vcc) -0.01 -8 -g
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CALIBRATION CERTIFICATE I

Accreditation No.: SCS 108

Cerfificats No: D2450V2-896_May14

Calibration Equipment usad (M&TE critical for calibration)

Object D2450V2 - SN: 896 /
Calibration procedure(s) QA CAL-05.v9 7. 1 J;'* }

Calibration procedure for dipole validation kits above 700 MHz v
Calibration date: May 20, 2014

This calibration cenificate documants the Irmceabiliity to national standards, which reallze the physical units of measurements (Si),
Tha measursmants and the uncertainties with confidence probability are given on the lallowing pages and are part of the cerificate,

All calibrations have been conducted in the closad laboratory facliity; environment temperature (22 £ 3)°C and humidity < 70%.

Primary Standards D& Cal Date (Ceartificate Na.) Scheduiad Calibration

Power mater EPM-442A4 GRIT4BOTDY 09-Ocl-13 (No. 217-01827) Cict-14

Power sengor HP 84814 US3aT282783 08-0et-13 (No, 217-01827) Oct-14

Power sensor HP 84814 MY41082317 08-Oct-13 (No. 217-01828) Oigt=14

Aalerence 20 dB Atfenuator SN 5058 {20k) 03-Apr-14 (No. 217-01818) Apr-15

Type- mismalch combination SN: 5047.2 / 08327 03-Apr-14 (Mo, 217-01221) Apr15

Refarenca Probe ES30V3 Shi: 3205 30-Dec-13 (No. E33-32056_Dec13) Dec-14

DAE4 5N: 801 30-Apr-14 (No. DAE4-601_Apri4) Apr-15

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

AF gensralor RES SMT-08 100005 D4-Aug-99 (In house chack Oot-13) In house check: C1-16

Metwork Analyzar HP B753E LIS37300585 54206  18-Oct-01 (in house chack Oct-13) In hotse check: Oot-14
MName Function

Calibrated by Claudin Leublar Laboratory Technician

Approved by: Katja Pokovic Tachnicil Masageas ]

This calilbsration cerificale shall not bo reproduced except In full without wiltten approval of the laboratory.

Issusd. May 21, 2014
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Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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 given on page 1.

DASY Version DASYS V5288

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.
Temperalure Permittivity Conductivity

Nominal Head TSL parameters 220°C 39.2 1.80 mhofm

Measured Head TSL parameters (220+02)°C B5xB% 1.83 mho/m + 6 %

Head TSL temperature change during test =05°C Saie -
SAR result with Head TSL

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

SAR measured 260 mW input power 13.2 Wikg

SAR for nominal Head TSL parametars

normalized to 1W

52.8 Wikg = 17.0 % (k=2)

SAR averaged over 10 cm” (10 g) of Head TSL condilion

SAR measured 250 mW Input power {!,1 4 Wika

SAR tor nominal Haad TSL parametars normalized to 1W 24.4 Wikg = 16.5 % (k=2)
Body TSL parameters

The following parameters and caleulations were applied.
Temperature Permittivity Conductivity

Mominal Body TSL parameters 22.0°C 52.7 1.95 mho/m

Measured Body TSL parameters (22.0 £ 0.2) °C 50.8+6 % 2.03 mho/m + 6 %

Body TSL temperature change during test =0.5°C o —
SAR result with Body TSL

SAR averaged over 1 em® (1 g) of Body TSL Condition

SAR measured

250 mW Input power

13.0 Wikg

EAHR for nrominal Body TEL parameters

normalized to TW

50.6 Wikg = 17.0 % (k=2)

SAR averaged over 10 cm” (10 g) of Body TSL conditian
SAR measured 250 mW input power 5.98 Wikg
SAH for nominal Body TSL parameters normalized to 1W 23.5 Wikg = 16.5 % (k=2)

Cerfificate No: D2450V2-896_May14
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Appendix
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5360Q+12j0Q
Retum Loss -28.7 dB

Antenna Parameters with Body TSL

Impedance, ransformed 1o feed point 50.6 0 + 2.4 K2
Return Loss -3224dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.157 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 conductar of the feeding line is directly connected to the
sacand arm of the dipole. The antenna is therefore shont-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 musi be applied to the dipole arms, because they might bend or the soldarad connections near the
feedpoint may be damaged.

Additional EUT Data

Manutacturad by SPEAG
Manufactured on June 18, 2012

Cenificate No: D2450V2-896_May14 Page 4 of 8



DASYS5 Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 896

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

Medium parameters used: f= 2450 MHz; o = 1.83 §/m; .= 38.5; p= 1000 Ircg!m"
Phantom section; Flat Section

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

DASYS52 Configuration:

Probe: ES3DV3 - SN3205: ConvF(4.53, 4.53, 4.53); Calibrated: 30.12.2013;

Sensor-Surface: 3mm (Mechanical Surface Detection)
Electronics: DAE4 Sn601; Calibrated: 30.04.2014
Phantom: Flat Phantom 5.0 (front): Type: QDOOOP5S0AA; Serial: 1001

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

Date: 20.05.2014

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=3mm, dz=5mm
Reference Value = 101.4 V/m; Power Drift = 0.04 dB
Peak SAR (extrapolated) = 27.6 W/kg

SAR(1 g) = 13.3 W/kg; SAR(10 g) = 6.14 W/kg
Maximum value of SAR (measured) = 17.4 W/kg

-4.80

-4.6U

-14.40

-19.20

-24.00

0dB =174 W/kg = 12,41 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 20.05.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 896

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

Medium parameters used: f = 2450 MHz; o = 2.03 $/m; & = 50.8; p= 1000 ke/m”
Phantom section: Flat Section

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

DASY52 Configuration:
o Probe: ES3DV3 - SN3205; ConvF(4.35, 4.35, 4.35): Calibrated: 30.12.2013;
* Sensor-Surface: 3mm (Mechanical Surface Detection)
» [Electronics: DAE4 Sn601: Calibrated: 30.04.2014
* Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002
o DASY5252.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 95.07 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 27.3 W/kg

SAR(1 g) = 13 W/kg: SAR(10 g) = 5.98 W/kg

Maximum value of SAR (measured) = 17.2 W/kg

-4.80
-9.60
-14.40

-19.20

-24.00

0dB =172 W/kg=12.36 dBW/kg
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Impedance Measurement Plot for Body TSL
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Object

Calibration procedure(s)

Calibration date:

[CALIBRATION CERTIFICATE

D5GHzV2 - SN: 1170

QA CAL-22.v2

Calibration procedure for dipole validation kits

January 14, 2014

Calibration Equipment used (M&TE critical for calibration)

This calibration cerfificate dogumenis the iraceability to rational standaids, which reatiza tha physical :
The measurements and the unesrtalnties with confidence probability are given on the foliowing pages end are part of the cariticate.

Replacement of No:D5GHzV2-1 170 _Jani4

1 =T L DR N L b L3

All calibrations have bean conducled in the dosed labbratory facility: environmant temperalure (22 + 3)°C and humidity < 70%,

Primary Stancdards D # Cal Date {Cartificats No.) Schadulsd Callbration
Power meler EPM-2424 GB3aFasoT04 08-0¢t-13 (Mo, 217-01827) Oot-14
Fower sansor HP B481A LUs3r2o27es 09-0ct-13 (No. 217-01827) Oct-14
Pawar sansor HP B481A MY41082317 08-0ct-13 (No. 217-01828) Ot 14
Refarance 20 dB Altenuator SMN: 5058 (20k) 4-Apr-13 (No. 217-01736) Apr-14
Type-N mismatch combination SN: 5047.3 / 06327 D4-Apr-13 (No. 217-01738) Apr-14
Retaranns Probs EXI30VY SN 8503 30-Dec-13 (No. EX3-3503_Dec13) Dee-14
DAaE4 SN: 601 25-Apr-13 (No. DAE4-601_Apr13) Apr-14
Secondary Standards D# Check Date (n house} Scheduled Check
HF genarator R&S SMT-08 100005 04-Aug-99 {in house chack Oct-13) In house check: Oct-18
Network Analyzer HP 8753E US37380585 54208  18-Oct-01 (in house chack Oot-13) In housa check: Oct-14
Namea Function Signatura
Calibratad by: Israe El-Nantiq Labaratery Technician 0
Kuaee dnleaca
Approved by: Katja Pokovic Tachnlcal Manager

Issued: February 4, 2074

This callbration cardificate shall not be reprodused sxcept in full without wiitten approval of the lataratory.

Certificate No: DEGHzV2-1170 Jan14/2
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Calibration Laboratory of A,
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Acaredited by the Swiss Accreditation Service (SAS)
The Swiss Accraditalion Service is one of the signateries to the EA
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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:

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

Accreditation No.: SCS 108

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

March 2010

b) KDB 865664, “SAR Measurement Requirements for 100 MHz to § GHz"

c) 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 Technigues”, June 2013

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 Poinl 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.

*» FElectrical 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: DEGH2V2-1170_Jan14/2 Page 2 ol @



Measurement Conditions

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

DASY Version

DASYS v&2.8.7
Extrapolation Advanced Extrapolation
Phantom Madular Fiat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy =4.0mm, dz = 1.4 mm

Graded Ratio = 1.4 (Z direction)

Frequency

5200 MHz + 1 MHz
5300 MHz « 1 MHz
5500 MHz £ 1 MHz
5600 MHz = 1 MHz

5800 MHz + 1 MHz

Head TSL parameters at 5200 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220"C 36.0 4.66 mho/m
Measured Head TSL parameters (22.020.2)°C 35526% 443 mho/m =6 %
Head TSL temperature change during test «0.5*C - e
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 em” (1 g) of Head TSL Condition
SAR measured 100 mW input powear 8.00 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

79.7 Wikg £ 19.9 % (k=2)

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

condition

SAR measured

100 mW Input power

2.30 Wikg

SAR for nominal Head TSL paramelers

normalized to 1W

22.9 Wikg = 19.5 % (k=2)

Certificate No: DEGHzV2-1170_Jan14/2
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Head TSL parameters at 5300 MHz

The fellowing parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 2z20°C 359 4.76 mha/m
Measured Head TSL parameters (22.0+0.2)“C BAL6% 4.54 mho/m =6 %
Head TSL temperature change during test <05"C -e- —
SAR resuit with Head TSL at 5300 MHz
SAR averaged over 1 ém® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.22 W/ka

SAR for nominal Head TSL parameters

normalized to 1W

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

SAR averaged over 10 em” (10 g) of Head TSL

condition

SAR measured

100 mW input power

2.37 Wikg

SAR for nominal Head TSL parameters

normalized o 1W

23.5 Wik + 19.5 % (k=2)

Head TSL parameters at 5500 MHz

The following parameters and caleulations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 356 4.88 mho/m
Measured Head TSL parameters (22.0+0.2)°C 351 +8% 4.75 mha/m £ 6 %
Head TSL temperature change during test <05°C e S
SAR result with Head TSL at 5500 MHz
SAR averaged over 1 cm® {1 g) of Head TSL Condition
SAR measured 100 mW inpul power B.42 Wikg
SAR for nominal Head TSL paramelers normalized fo 1W B3.8 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 100 mW inpul power 2.41 Wikg

SAR for nominal Head TSL paramaters

normalized to 1W

24.0 Wikg + 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 355 5.07 mhafm
Measured Head TSL parameters (220+02)"C 35.0+£6% 4.84 mho/m £ 6 %
Head TSL temperature change during test <05°C — -
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 em® (1 ) of Head TSL Condition
SAR measured 100 mW input power 8.45 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

84.1 Wikg + 19.9 % (k=2)

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

SAR measured 100 mW input power 241 Wikg

SAR for nominal Head TSL parameters normalized to 1W 24.0 Wikg = 19.5 % (k=2)
Head TSL parameters at 5800 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 353 527 mho/m

Measured Head TSL parameters (220+0.2)°C 34T =86% 505 mho/m =6 %

Head TSL temperature change during test =05°C — —
SAR result with Head TSL at 5800 MHz

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

SAR measured 100 mW input power B.04 Wikg

SAR for nominal Head TSL parameters normalized to 1W 80.0 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 2.29 Wikg

SAR for nominal Head TSL parameters

nomalized lo 1W

22.8 Wikg + 19.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL at 5200 MHz

Impadance, transformed (o lead point 5090Q-87

Return Loss -20.4 dB

Antenna Parameters with Head TSL at 5300 MHz

impedance, transtormed to feed point fsn-59iQ

Retumn Loss -24.5dB

Antenna Parameters with Head TSL at 5500 MHz

Impedance, transformed to feed poim 52.30-54j0

Rstum Loss - 24.9dBH

Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point S650-49[0
Return Loss -22.3dB8

Antenna Parameters with Head TSL at 5800 MHz

Impedanca, transformed to leed polnt 5680-330
Retumn Loss <23.0dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1203 ns

After long term use with 100W radiated pewer, anly a slight warming of the dipole near the feedpoint can be measursd,

The dipale is made of standard semirigid coaxial cable. The center canductor 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 lo improve matehing when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The averall dipole length is still
according to the Standard.

No excessive foree must be applied ta the dipole arms, because they might bend or the soldered connactions near the
feedpoint may be damaged.

Additional EUT Data
Manufactured by SPEAG
Manufactured on December 09, 2013
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DASYS Validation Report for Head TSL

Date: 14.01.2014
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 5GHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1170

Communication System: UID 0 - CW; Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5500
MHz, Frequency: 5600 MHz, Frequency: 5800 MHz

Medium parameters used: f = 5200 MHz; ¢ = 4.43 S$/m; ¢, = 35.5; p=1000 kg/m* , Medium paramcters
used: '=5300 MHz; o0 =4.54 S/m; &. = 35.3; p=1000 kg/m"* , Medium parameters used: [ = 5500 MHz; o =
4.75 S/m; g, = 35.1; p = 1000 kg/m’ , Medium parameters used: I'= 5600 MHz; 6 = 4.84 S/m; &, = 35; p =
1000 kg/m" , Medium parameters used: f = 5800 MHz: o = 5.05 S/m; g = 34.7; p = 1000 kg/m”

Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASY352 Configuration:

» Probe: EX3DV4 - SN3503; ConvF(5.52, 5.52, 5.52); Calibrated: 30.12.2013, ConvF(5.2, 5.2, 5.2):

Calibrated: 30.12.2013, ConvF(5.01, 5.01, 5.01); Calibrated: 30. 12.2013, ConvF(4.86, 4.86, 4.86);
Calibrated: 30.12.2013, ConvF(4.91,4.91, 4.91); Calibrated: 30.12.2013:

» Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

* Electronics: DAE4 Sn601; Calibrated: 25.04.2013
« Phantom: Flat Phantom 5.0 (front): Type: QDODOPS0AA: Serial: 1001
» DASYS5Z52.8.7(1137); SEMCAD X 14.6.10(7164)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 63.906 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 29.1 Wikg

SAR(1 g) = 8 W/kg; SAR(10 g) = 2.3 W/kg

Maximum value of SAR (measured) = 18.2 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 63.968 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 31.1 W/kg

SAR(1 g) = 8.22 W/kg; SAR(10 g) = 2.37 Wik

Maximum value of SAR (measured) = 19.0 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 63.718 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 33.1 W/kg

SAR(1 g) = 8.42 W/kg; SAR(10 g) = 2.41 W/kg

Maximum value of SAR (measured) = 19.7 W/kg
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurcment grid: dx=4mm, dy=4mm, de=14inm

Reference Value = 63.713 V/m; Power Drift = 0,05 dB

Peak SAR (extrapolated) = 33.6 W/keg

SAR(1 g) = 8.45 W/kg; SAR(10 g) = 2.41 W/kg

Maximum value of SAR (measured) = 20.0 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 60.732 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 33.3 W/kg

SAR(1 g) = 8.04 W/kg; SAR(10 g) = 2.29 W/kg

Maximum value of SAR (measured) = 19.2 W/kg

I -10.00

|.I'|r

%

-20.00

-an.na

50,00

0dB = 18.2 W/kg = 12.60 dBW/kg
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Impedance Measurement Plot for Head TSL
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CALIBRATION CERTIFICATE |

Object D5GHzV2- SN: 1130
Calibration procedure(s) QA CAL-22.v2

Calibration procedure for dipole validation kits between 3-6 GHz
Galibration date: May 22, 2014

Calibration Equipment used (M&TE critical for cafibration)

This calibration cerificate documents the traceabllity to national standarde, which reallza the physical units of measuremants (1),
The measurements and the uncertainties with confidence probability #7e given on tha tollowing pages and are part of the carfificale.

All calibrations have been conductad in the closed laboralory facitity: environment temperature (22 + 3)°C and humidity < 70%.
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Power meter EFM-4424 GH3T4E07T04 09-Cet-13 (No. 217-01827) Oct-14
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DAES SN: 801 30-Apr-14 (No, DAE4-607_Apri4) Apr-15
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Calibration Laboratory of SRy,

; S 7 g  Schweizerischer Kallbrierdienst
Schmid & Partner %‘é o Service suisse détalonnage
Engineering AG . = Servizio svizzero di taratura
Zoughausstrasse 43, B004 Zurich, Switzerland ,:%:? S  Swiss Calibration Service
LT T
Accradited by the Swiss Accroditation Service [SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreament for the recognition of callbration 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) IEC 62209-2, “Evaluation of Human Exposure to Radio Frequency Fields from Handheld
and Body-Mounted Wireless Communication Devices in the Frequency Range of 30 MHz to
6 GHz: Human models, Instrumentation, and Procedures”; Part 2: “Procedure to determine
the Specific Absorption Rate (SAR) for including accessories and multiple transmitters”,
March 2010

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

c) 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

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.

* Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

e Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

 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 given on page 1.

DASY Version DASYS V5288
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 dirsction)

Frequency

5200 MHz £ 1 MHz
5300 MHz + 1 MHz
5500 MHz + 1 MHz
5600 MHz + 1 MHz
5800 MHz + 1 MH=z

Head TSL parameters at 5200 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 36.0 4.66 mhio/m

Measured Head TSL parameters (22.0+0.2)*C 355+8% 4.55 mho/m +6 %

Head TSL temperature change during test =050 — —
SAR result with Head TSL at 5200 MHz

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

SAR measured 100 mW input pewer 7.87 Wikg

SAR for nominal Head TSL parameters normalized to TW 79.4 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 2.27 Wikg

SAR for nominal Head TSL parameters normalized to 1W 22.6 Wikg = 19.5 % (k=2)
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Head TSL parameters at 5300 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°%C 35.9 4,76 mho/m
Measured Head TSL parameters (22.0+0.2)°C 354+6% 4.66 mho/m + 6 %
Head TSL temperature change during test <=0.5°C --e- o
SAR result with Head TSL at 5300 MHz
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measurad 100 mW input power 8.50 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

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

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

SAR measured 100 mW input power 2.44 ' W/ikg

SAR for nominal Head T3L parameters normalized 1o 1W 24.3 Wikg = 19.5 % (k=2)
Head TSL parameters at 5500 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conduetivity

Nominal Head TSL parameters 22.0°C 35.6 4.96 mho/m

Measured Head TSL parameters (22.0+0.2)°C 351 6% 4.86 mho/m=+6 %

Head TSL temperature change during test <05°C “ees e
SAR result with Head TSL at 5500 MHz

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

SAR measured 100 mW input power B.61 Wikg

SAR for nominal Head TSL paramatars

normalized to TW

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

SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 100 mW input power 2.46 Wikg
SAR for nominal Head TSL parameters normalized o 1W 24.5 Wikg = 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 355 5.07 mho/m
Measured Head TSL parameters (22.0 £0.2)°C 35.0+6% 4,96 mho/m + 6 %
Head TSL temperature change during test =0.5°C - -

SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.59 Wikg
SAR for nominal Head TSL parameters normalized to 1W 85.6 Wikg +19.9 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measured 100 mW input power 244 Wikg

SAR tor nominal Head TSL parameters

normalized to 1W

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

Head TSL parameters at 5800 MHz

The follewing parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.3 5.27 mho/m
Measured Head TSL parameters (22.0+0.2)°C 4.7 £6% 5.18 mho/m = 6 %
Head TSL temperature change during test =05°C meen =
SAR result with Head TSL at 5800 MHz
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured 100 mW input power B.13 Wikg

SAR far nominal Head TSL parameters

normalized o 1W

81.0 Wikg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.31 Wikg

SAHR for nominal Head TSL parameters

narmalized to 1W

23.0 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5200 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 49.0 5.30 mha/m
Measured Body TSL parameters (22.0+0.2)°C 47.0+£6% 544 mho/m+6 %
Body TSL temperature change during test =05 oo —
SAR result with Body TSL at 5200 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.67 Wikg

SAHR for nominal Body TSL parameters

normalized to 1W

76.1 Wikg = 19.9 % (k=2)

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

candition

SAR measured

100 mW input power

2.13 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

21,1 Wikg = 19.5 % (k=2)

Body TSL parameters at 5300 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Body TSL parameters 22.0°C 48.9 5.42 mho/m
Measured Body TSL parameters (22.0+0.2)"C 468 + 6 % 5.58 mho/m < 6 %
Body TSL temperature change during test <0.5°C “eee -

SAR result with Body TSL at 5300 MHz
SAR averaged over 1 cm” (1 g) of Body TSL Condition
SAR measured 100 mW input power 780 Wikg
SAR for nominal Body TSL parameters normalized to 1W 78.4 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm® {10 g) of Body TSL condition
SAR measured 100 mW input power 221 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

21.9 W/kg + 19.5 % (k=2)
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Body TSL parameters at 5500 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 488 5.65 mho/m
Measured Body TSL parameters (22.0 £ 0.2) °C 46526 % 5.85 mho/m £ 68 %
Body TSL temperature change during test <05°C — ===
SAR result with Body TSL at 5500 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 100 mW input power B8.24 W/ikg

SAH for nominal Body TSL parameters

normalized to 1W

81.8 Wikg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.28 Wikg

SAR for nominal Body TSL parameters

normalized o' 1W

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

Body TSL parameters at 5600 MHz

The following parameters and calculations ware appliad

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.5 577 mhao/m
Measured Body TSL parameters (22.0+02)°C 46.4 + 6 % 5.98 mho/m =6 %
Body TSL temperature change during test <0.5°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 B.36 W/kg

SAR for nominal Body TSL parameters

normalized to 1TW

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

SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measurad 100 mW input power 231 Wikg
SAR for nominal Body TSL parameters normalized to 1W 22.9 Wikg + 19.5 % (k=2)
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Body TSL parameters at 5800 MHz

The following parametlers and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°'C 48.2 6.00 mho/m
Measured Body TSL parameters (22.0+0.2}°C 46.0 26 % B.27 mho/m £ 6 %
Body TSL temperature change during test =0.5°C - wnan
SAR result with Body TSL at 5800 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 100 mW input power 782 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

77.6 Wikg = 19.9 % (k=2)

SAR averaged over 10 em® (10 g) of Body TSL condition
SAR measured 100 mW input power 2.16 Wikg
SAR for nominal Body TSL parameters normalized to 1W 21.4 Wikg = 19.5 % (k=2)
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Appendix

Antenna Parameters with Head TSL at 5200 MHz

Impedance, transformed to feed point 5120-9.8i0

Return Loss -20.3dB
Antenna Parameters with Head TSL at 5300 MHz

Impedance, transformad to feed paint 52101 -420

Return Loss -26.8dB
Antenna Parameters with Head TSL at 5500 MHz

Impedance, transformed to feed point 5250-43j0

Return Loss - 26.3dB
Antenna Parameters with Head TSL at 5600 MHz

Impedance, transfarmad to feed point 56.70-3.80

Return Loss -22.8dB
Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed to feed point 561 4L-189[0

Return Loss -24.4 dB
Antenna Parameters with Body TSL at 5200 MHz

Impadance, transformed to feed point 5570 +68j0

Return Loss -21.5dB
Antenna Parameters with Body TSL at 5300 MHz

Impedance, transformed to feed point 52.00+33j0Q

Retumn Loss -284dB
Antenna Parameters with Body TSL at 5500 MHz

Impedance, transformed to feed point 5160 +3.0j0

Retum Loss -28.4 dB
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Antenna Parameters with Body TSL at 5600 MHz

Impedance, translormed lo feed point Bo3AL+75 0
Heturn Loss -226dB

Antenna Parameters with Body TSL at 5800 MHz

Impedance, transformed to feed paint 4810+ 620
Return Loss -24.0dB

General Antenna Parameters and Design

Electrical Delay {one direction) 1.205 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 feading line is directly connected to the
second arm of the dipole. The antenna is therelore short-circuited for DC-signals. On some of the dipoles, small end CRpS
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 conneclions near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manutactured on September 08, 2011
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DASY5 Validation Report for Head TSL
Date: 22.05.2014

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 5GHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1130

Communication System: UID 0 - CW;, Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5500
MHz, Frequency: 5600 MHz, Frequency: 5800 MHz

Medium parameters used: f = 5200 MHz; 6 =4.55 S/m; & = 35.5; p = 1000 kg/m’ , Medium parameters
used: f = 5300 MHz; o = 4.66 S/m; a, 35.4; p= 1000 kg/m" , Medium parameters used: f = 5500 MHz; o =
4.86 S/m; & = 35.1; p = 1000 kg/m” , Medium parameters used: f = 5600 MHz; o = 4.96 S/m: 6 = 35, p=
1000 kg/m* , Medium parameters used: f = 5800 MHz; o = 5.18 S/m: &= 34.7; p= 1000 kg/m’

Phantom section; Flat Section

Measurement Standard: DASYS3 (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:

» Probe: EX3DV4 - SN3503; ConvF(5.52, 5.52, 5.52); Calibrated: 30.12.2013, ConvF(5.2, 5.2, 5.2);
Calibrated: 30.12.2013, ConvF(5.01, 5.01, 5.01); Calibrated: 30.12.2013, ConvF(4.86, 4.86, 4.86);
Calibrated: 30.12.2013, ConvF(4.91. 4.91. 4.91); Calibrated: 30.12.2013;

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

= Electronics: DAE4 Sn601; Calibrated: 30.04.2014

e Phantom: Flat Phantom 5.0 (front); Type: QDO00OPS0OAA; Serial: 1001
« DASYS5252.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 64.34 V/m; Power Drift =0.02 dB

Peak SAR (extrapolated) = 28.7 W/kg

SAR(1 g) = 7.97 W/kg; SAR(10 g) = 2.27 W/kg

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

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 66.92 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 31.4 Wikg

SAR(1 g) = 8.5 W/kg; SAR(10 g) = 2.44 W/kg

Maximum value of SAR (measured) = 20.1 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 66.08 V/im; Power Drift = 0,06 dB

Peak SAR (extrapolated) = 33.5 W/kg

SAR(1 g) = 8.61 W/kg; SAR(I0 g) = 2.46 W/kg

Maximum value of SAR (measured) = 21.0 Wikg

Cenificate No; D5GHzV2-1130_May14 Page 11 of 16



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 = 65.82 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 33.8 W/kg

SAR(I g) = 8.59 W/kg: SAR(10 g) = 2.44 W/kg

Maximum value of SAR (measured) = 21.1 Wrkg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm
Reference Value = 63.19 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 33.3 Wikg
SAR(1 g) = 8.13 W/kg; SAR(10 g) = 2.31 W/kg

-6.00
-12.00
-18.00

-24.00

-30.00

0 dB =20.1 W/kg = 13.03 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL
Date: 21.05.2014

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 5GHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1130

Communication System: UID 0 - CW; Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5500
MHz, Frequency: 5600 MHz, Frequency: 5800 MHz

Medium parameters used: f = 5200 MHz; ¢ = 544 Sfm g, =47, p=1000 kg/m’ , Medium parameters used; [
= 5300 MHz; 6 =5.59 S/m; &= 46.8; p= 1000 kg/m’ , Medium parameters used: f = 5500 MHz; 6 = 5.85
S/m; af 46.5; p= 1000 kg:‘m Medium parameters used: = 5600 MHz; 6 = 5.98 Sfm,a, 46.4; p= 1000
kg/m' , Medium parameters used: f = 5800 MHz; 6 = 6.27 S/m: &, = 46; p = 1000 kg/m’

Phantom section: Flat Section

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

DASY52 Configuration:

» Probe: EX3DV4 - SN3503; ConvF(5.01, 5.01, 5.01); Calibrated: 30.12.2013, ConvF(4.76, 4.76,
4.76); Calibrated: 30.12.2013, ConvF(4.52, 4.52, 4.52); Calibrated: 30.12.2013, ConvF(4.3, 4.3, 4.3);
Calibrated: 30.12.2013, ConvF(4.47, 4.47, 4.47); Calibrated: 30.12.2013:

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

o Electronics: DAE4 Sn601; Calibrated: 30.04.2014

¢ Phantom: Flat Phantom 5.0 (back); Type: QDO0OOPS0AA; Serial: 1002
o DASYS5252.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 59.37 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 30.4 Wikg

SAR(1 g) = 7.67 W/kg; SAR(10 g) = 2.13 W/kg

Maximum value of SAR (measured) = 17.8 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 59.51 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 32.1 W/kg

SAR(1 g) = 7.9 W/kg; SAR(10 g) = 2.21 W/kg

Maximum value of SAR (measured) = 18.5 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 59.52 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 35.5 W/kg

SAR(1 g) = 8.24 W/kg; SAR(10 g) = 2.28 W/kg

Maximum value of SAR (measured) = 19.8 W/kg

Ceriificate No: DEGHzV2-1130_May14 Fage 14 of 18



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 = 59.41 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 37,1 Wikg

SAR(1 g) = 8.36 W/kg; SAR(10 g) = 2.31 W/kg

Maximum value of SAR (measured) = 20.2 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 56.24 V/m; Power Drift = 0.02 dB

Pcak SAR (cxtrapolated) = 36.6 Wikg

SAR(1 g) = 7.82 W/kg; SAR(10 g) = 2.16 W/kg

Maximum value of SAR (measured) = 19.2 W/kg

-6.00
-12.00
-18.00

-24.00

-30.00

0dB = 19.2 W/kg = 12.83 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zoughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischor Kalibrierdionst
Sarvice suisse d'etalonnage
Servizio svizrzero di taratura
Swiss Calibration Sarvice

Accredited by the Swiss Accreditation Service {SAS) Accreditation No.: SCS 108
Tha Swiss Accreditation Service is one of the signatories 1o the E&
Multliateral Agreement for the recognition of calibration cartificates

client ~ KES (Bymstec)

Certificate No: EX3-3879_Nov13

|CA‘LIBRATION CERTIFICATE |

Object

Calibration procedure(s)

Calibration date:

This ealibration carfificate documents the traceability to national standards, which realizas the physical units of measurements (Si).
Tha measurements and Ihe uncarainties with confidance probabilily are given an the faliowing pagee and ara par of the ceriificata

All galibrations have been conducted in the closed labormtory facility. environment temperature (22 £ 31"C and humnidity = T0%.

Calibration Equipment used (MATE critical for calibration)

EX3DV4 - SN:3879

QA CAL-01.v9, QA CAL-12.v9, QA CAL-14.v4, QA CAL-23.v5,
QA CAL-25.v6
Calibration procedure for dosimetric E-field probes

November 29, 2013

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

Powar meter E44198 GBA1203874 0d-Apr-13 (Mo, 217-01733) Ape-14

Power sengor E4412A W41 498087 04-Apr-13 (Mo, 217-01733) Apr-14

Reference 3 dB Attenuator SM: 55054 (3¢) O4-Apr-13 (Mo, 217-01737) Apr-14

Refarsnce 30 dB Altesuator SN: S527T (20x) Od-Apr-13 (No. 217-01735) Apr-14

Referance 30 dB Attenuator SN 55129 (30b) 04-Apr-13 {Mo. 217-01738) Apr-14

Reference Probs ES30V2 SN: 3013 28-Dac-12 (Mo, ES3-3013 Dectd) Deec-13

DAE2 SN, 860 4-Sep-13 (No, DAE4-660_Sep13) Sep14

Secondary Standards 1%} Check Date (in house) Soheduled Check

RF generator HP 88480 LIS3842001700 4£-Aug-98 (In house check Apr-13) In house check: Apr-15

Metwork Analyzer HP B753E |S3T 300585 18-Oct-01 {in howee check Oot-13) In house checlk: Oc-14
Mams Function Signatire

Calibrated by: Jeton Kastratl Laboratory Technician C%—‘ LJL"

Approved by

This calibration cerlificate shall not be reproduced sxcspt In full without written approval of the isboretory,

Issued: November 30, 2013

7|&# ez}
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Calibration Laboratory of o,

S Schweizerischer Kalibrierdisnst
Schmid & Partner SN=2 Service suisse d'étalonnage
Engineerfng AG T —F Servizio svizzero di taratura
Zeughausstrasse 43, B004 Zurich, Switzerland ) & Swiss Calibration Service
T
Mooredited by the Swizs Accreditalion Service (SAS) Accraditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories 1o the EA
Multilstersl Agreemant for the recognition of callbration certificates

Glossary:

T5L tissue simulating liquid

NORMzx.y.2 sensitivity In free space

ConvF sensitivity In TSL / NORMx,v.z

DCP diode compression point

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

A.B.CD modulation dependent linearizalion parameters

Polarization i rotation around probe axis

Polarization 3 & rotation around an axis that Is in the plane normal to probe axis (al measurement center),
le., & = 0 is normal to probe axis

Connectar Angle information used in DASY system fo align probe sensor X 1o the robot courdinate system

Calibration is Performed According to the Following Standards:

a)

b)

|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
Technigues®, Juna 2013

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

Methods Applied and Interpretation of Parameters:

NORMzx,y z: Assessed for E-field polarization 8 = 0 (7 = 900 MHz in TEM-celi; f > 1800 MHz: R22 waveguidaj
NORMx,y,z are only intermediate values, Le., the uncertainties of NORMx,y,z does not affect the E’-field
uncertainty inside TSL {see balow ConvF).

NORM(fx,y.z = NORMx,y,z ® frequency_response (see Frequency Response Chart), This linearization Is
implemantad in DASY4 software versions later than 4.2, The uncertainty of the frequency response is included
in the stated uncertainty of ConvF,

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

PAR: PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characterislics

Ax,y.z; Bu,yz; Cx .2 Dxyz; VRa 22 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
miedia. VR is the maximum calibration range exprassed in RMS vollage across the diode.

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field {or Temperature Transfar
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
mezasurements for f > 800 MHz. The same setups are used for asssssment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software o improve probe accuracy close to the boundary. The sensitivity in TSL comesponds
to NORMXx,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF, A frequency dependent
ConvF is used in DASY vearsion 4.4 and higher which allows extending the validity from + 50 MHz to £ 100
MHz

Spherical isotropy (30 deviation from isolropy): in a field of low gradients realized using a flat phantom
exposed by a palch antenna.

Sensor Offset: The sensor offset corresponds o the offset of vidual measurement center from the probe Lip
{on probe axis). No tolerance required,

Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
unceriainly required),

Carificate No: EX3-3879_Novid Page 2 of 11



EX3DV4 — SN.3879 November 28, 2013

Probe EX3DV4

SN:3879

Manufactured:  April 30, 2012
Calibrated: November 29, 2013

Calibrated for DASY/EASY Systems

(Mote: non-compatible with DASYZ system!l)
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EX30Vd4- SN;38TS November 29, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3879

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (}MLWm}'*’F 0.30 0.41 0.40 +10.1 %
DCP (mV) 101.4 100.1 085
Modulation Calibration Parameters
(][] Communication System Name A B c D VR Unc® |
dB dBvuV dB mv (k=2}
0 cW X 00 0.0 1.0 0.00 161.6 | 233 %
Y 0.0 0.0 1.0 145.6
z 0,0 0.0 1.0 146.5

The reported uncertainty of measurement is stated as the standard uncertainty of measurement

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

* The ungeriamties of NomiX.Y .2 do not aftect the E*-field uncedainty mside TSL (sse Pages 5 and 8).
" Numerical linzarizaticn parameter: uncardainly nol reguired.

£ Uncertainty is determined using the max, deviation from lirear response applying rectangular distribition and I8 expressed for the square of the
field value
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EX3DV4- SN:3B878 Movember 29, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3879

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz) © Pufr:li:?::y F m?sd:::;l‘m ConvFX | ConvFY | ConwvFZ | Alpha® n;np:_;’ ?uﬂ}
150 52.3 0.76 11,38 11.35 11.35 0.00 1.00 +13.3%
300 453 0.87 11.86 11.96 11.86 0.11 1.20 £13.3%
450 43,5 0.87 10.09 10.09 10,09 0.15 2.03 £133 %

| 600 427 0.88 10.01 10.01 10.01 0.11 120 | +13.3%
835 415 0.90 9.15 9,15 9.15 0.19 1,40 £12.0 %
900 415 0.97 8.00 8.99 8.99 0.22 1.12 +12.0%
1750 40.1 1.37 B.18 B8 8.18 0.89 0.62 +12.0%
1900 40.0 1.40 7.94 7.94 7.94 0.66 065 | +12.0%
2450 38.2 1.80 721 7.21 7.2 0.35 0.84 +12.0 %
5200 36.0 4.66 4.96 4.96 4.06 0.35 1.80 +13.1 %
5300 359 476 471 4.71 471 0.35 1.80 +13.1 %
5500 356 4.96 477 4.77 477 0.35 1.80 +13.1%
5600 35.5 5.07 4.53 4.53 4.53 0.35 1.80 +13.1 %
De00 35.3 5.27 4.42 442 442 0.40 1.80 131 %

F Frequenay validity of £ 100 MHz only applies for DASY vd.4-and higher (see Page 2), alse it is restncted to & 50 MHz. Tha ungertainty is the RSS
of tha ConvF uncerainty &l calibration frequency and the uncardminty tor the indicated frequency band.

" At fiequencies below 3 GHz, the valldity of lissus parametens (¢ and o) can be relaxed (o £ 10% f liquid compensation formula i applied 1o
measured SAR values. Al frequencies above 3 GHz, the validity of tissue parsmeters (v and o) is restricted to £ 5%. The uncerainty Is the RSS of
the ConvF uncestainty for indicated target tissue paramaters,

Y AlphaMepth are detarminad during callmtion. SPEAG warrante el the fermaining devishion dus 1o the boundary efiect afier companuation g
alwarys less than = 1% for frequencies below 3 GHz and below 2 2% for frequencies batween 3-6 GHz at any distance larger than half the probe tip
diamater fram the boundary.
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EX30V4- SN:3878

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3879

Calibration Parameter Determined in Body Tissue Simulating Media

November 248, 2013

1 (MHzZ) © Fuﬁ?im-;' cnr[lgflilﬁ;]?nr ConvF X | ConwFY | ConvFZ | Alpha® D{:ﬁ:l!:}u :Jkr:;t}
460 66.7 0.94 10.80 10.80 10.80 0.09 1.20 £133 %
600 68.1 0.95 10.10 10.10 10.10 0.10 1.20 +133%

2450 52.7 1.95 7.11 7.11 7.11 0.80 0.58 +12.0 %

¥ Fraquency validity of + 100 MHz anly applies for DASY wd 4 and higher {see Page 2), else | is restriciad o + 50 MHz. Tha unceralnty Is the RSS
of the ConvF uncerainty ai calibration frequency and Lhe unceriainty for (he indicated frequancy band

Y

" At frequencies below 3 GHz. the validity of iesue parameters (¢ and o) can ba relaxed to ¢ 10% W llquld compersation formdla & applisd to

measlred SAR values. At frequencies above 3 GHz, the valldity of issue parameters (¢ and o) is restricted to + 5%, The unoertainty is the RSS of
the ConuF uncertainty for indicated target tissue parameters,

a Alpha/Depth are determined during calibrafion. SPEAG warrants thal the remaining deviabion due to the boundary affect afler compensation s

always less than £ 1% for frequencies below 3 GHz and below 2 2% for frequencles belween 3-8 GHz at any distance larger than hall the probe tip

diarmeter from the boundary.

Cerlificate Mo: EX3-3879 Nov13
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EX3DV4- SN:3872 November 28, 2013

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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EX3DV4- SN:3879

Receiving Pattern (¢), 3 =0°

=600 MHz, TEM
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Uncertainty of Axial Isotropy Assessment: & 0.5% (k=2)
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EX3DV4- SN:3879 November 29, 2013

Dynamic Range f(SARpeaq)
(TEM cell , f = 900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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EX3DV4- SN:3879 MNovember 28, 2013

Conversion Factor Assessment

f =200 MHz. WGLS R8 (H_convF) f= 1750 MHz WGLS R22 (H_convF)
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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EX3DV4- 5N:3879

MNovember 29, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3879

Other Probe Parameters
Sensar Amrangement Triangular
Connector Angle (°) -16.5
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled |
Probe Cverall Length 337 mm
Probe Body Diamater 10 mm
Tip Length 9 mm
Tip Diameter 2.5 mm
Prabe Tip to Sensar X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1 mm
Frobe Tip to Sensor Z Calibration Poinl 1 mm
Recommended Measurement Distance from Surface 2mm
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Calibration procedure for dosimetric E-field probes

Gallbration date: March 21, 2014

This calibration cestificate documents the traceablity to national standards, which realizs the physical units of measurements (SI),
The measurements and the unceralinties wilh cenflidence probability ara given on the following pages and are par of the cerificate.

All calibrstions have baen conducted in (e closed laboratory facility: environment lemperature (22 % 3)°C and humidity < 0%,

Calitbeation Equipment used (MATE critica! for calibration)

Thiss calibration cerllficale shall not be reproduced except in full without written approval of the labaratary.

Primary Standards 10 Cal Date (Certificate No.) Schedulnd Calibration

Powar mater E44 188 GB41293874 Dﬂ-ﬂpf—ﬂ {Na. 217-01733) Ape-14

Power sansor E44128 MY 1488087 04-Ape-13 (No. 217-01733) Apr-14

Referanca 3 0B Attonuator SN; 55054 () D4-Apr-13 (No. 217-01737) Apr-14

Reference 20 B Attenuator SN: 85277 (20) 04-Apr-13 (No. 217-01735) Mpr-14

Refarence 30 dB Atenuator | SN: 55129 (30b) 04-Apr-13 (No. 217-01738) Apr-14

Reference Probe ESIDV2 SN: 3013 30-Dec-13 (No. ES3-3013_Dect3) Dee-14

DAE4 SN: 66D 13-Dec-13 (No. DAE4-660_Dec13) Dec-14

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

RF generator HP BB4RC US3E42U01700 4-Aug-88 {in house check Apr-13) In house check: Apr-16

Network Analyzer HP 8753E US37390585 18-0¢t-01 {In house check Oct-13) In house check: Oct-14

Mame Function Signatura

Calibratad by: Jeton Kastrati Laboratory Techoician [ C: e
"6,, A

Approved by: Kalia Pokovic Teshucal Menager

Issued: March 21, 2014
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Glossary:

TSL lissue simulating liquid

NORMx,y.z sensitivity in free space

ConvF sansitivity in TSL / NORMx,y,z

DCP diode compression point

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

ABCD modulation dependent linearization parameters

Polarization g ip rotation around probe axis

Polarization § & rotation around an axis that is in the plane normal to prabe axis (at measurement center),
l.e., 8 =0 is nomal o probe axis

Connector Angle information used in DASY system fo align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a)

b

IEEE 3td 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

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

Methods Applied and Interpretation of Parameters:

NORMz.y,z: Assessed for E-field polarization § = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMx,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E*-field
uncertainty inside TSL (see below ConvF).

NORM(f}x,y,z = NORMx,y.z * frequency_response (see Freguency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency responss is included
In the stated uncertainty of ConvF.

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

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

Ax.y.z; Bxy.z; Cxy.z; Dxy.z; VRx,y,z: 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 maximumn calibration range expressed in RMS vollage across the diode.

ConvF and Boundary Effect Paramelers: 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
measuraments for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMx,y,z * Convi whereby the uncertainty correspands to that given for ConvE, A frequency dependent
ConvF Is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to £ 100
MHz

Spherical isotropy (3D deviation from isotrapy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna,

Sensor Offset. The sensor offset corresponds to the offset of virtual measurement center from the probe tip
{on probe axis). No tolerance required.

Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncerainty required).
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EX3DV4 —SN.3886 March 21, 2014

Probe EX3DV4

SN:3986

Manufactured:  November 11, 2013
Calibrated: March 21, 2014

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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EX3DV4- SN3886 March 21, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3986

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Une (k=2)
Morm {pWSWm}:’}“ 0.53 0.53 0.49 +10.1 %
DCP (mV) 98,5 09.2 103.3

Modulation Calibration Parameters

uiD Communication System Name A B c D VR Unc®
dB dBVuV dB mv (k=2)
0 cw % 0.0 0.0 1.0 000 | 1474 | #38% |
Y 0.0 0.0 1.0 147.9
z 0.0 00 1.0 1415 |

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

* The uncertainties of NomiX,Y,Z do not atfect the E%-field uncertainty inside TSL {see Pages 5 and 8).

# Nusnerical linsarization parameter: uncertainty nol requined.

E Uncerainty is detemmined using the max, deviation from linear response applying rectangutar distribution and is expressed for the square of the
field value.
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EX30V4- SN:3986

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3986

Calibration Parameter Determined in Head Tissue Simulating Media

March 21, 2014

Relative Conductivity | Depth* Unet.

f(MHz)® | Permittivity" (Stm) " ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
835 41,5 0.90 10.24 10,24 10.24 0.31 1.03 +120%

900 415 0.97 10.056 10.05 10.05 0.49 0.78 £12.0% |

1750 40.1 1.37 8.66 8.66 8.66 0.36 088 | +120%
1900 40.0 1.40 8.45 8.45 8.45 0.53 0.73 | £120%
2450 9.2 1.80 7.66 7.66 7.66 0.45 0.71 120 %
5200 36.0 4.66 515 515 5.15 0.40 1.80 +13.1%
5300 35.9 476 4.88 4.88 4.88 0.40 180 | £131%
5500 35.6 4.96 5.02 5.02 5.02 0.40 180 | +131%
5600 355 5.07 4.81 4.81 4.81 0.40 180 | +131%
| 5800 35.3 5.27 4.70 4.70 4.70 0.45 1.80 | #13.1%

® Fraquency validity of £ 100 MHz only applies for DASY va.4 and higher (ses Page 2), else It is restricted to £ 50 MHz. The uncertainty is the RSS

of the ConvF uncertainty af calibration frequency and the uncertainty for the indicated frequency band.

F At frequencies:below 3 GHz, the validity of tissue parametors (c-and o) can be relaxed to & 10% Il liquid compensation fermula is applied o
measured SAR values. Al frequencies above 3 GHz, the validity of tissue paramaters (¢ and o) ks restricted 1o £ 5%. The uncerainty is the RSS of

the ConvF uncedainty for indicated targal Hissua parameters.

9 AlphaiUspth are determined during calibration. SPEAG warants that the remaining deviation due to the boundary sffect afler compensation |s
always less than 1 1% for frequencies below 3 GHz and balow £ 2% for frequancios between 3-6 GHz al any distance larger than half the probe fip
diameter from the baundary.

Cerlificate No: EX3-3986_Mar14
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EX3DV4- SN:3086 March 21, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3986

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth ® Unet.

f(MHz)® | Permittivity” (sim)" ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
835 55.2 0.87 10.26 10.26 10.26 0.28 117 | £12.0%
1750 53.4 1.49 8.27 827 8.27 0.41 083 | +120%
1900 53.3 1.52 7.99 7.99 7.99 0.29 107 | £120%
2450 52.7 1.95 7.60 7.60 7.60 0.80 0.58 | +120%
5200 49.0 5.30 4.83 4.83 4.83 0.40 180 | £131%
5300 48.9 542 4.49 4.49 4.49 0.45 1.80 | 131 %
5500 48.6 5.65 4.5 4.25 4.25 0.50 190 | £13.1%
5600 48.5 577 3.89 3.99 3.99 0.50 190 | £131%
5800 48.2 6.00 4.18 4.18 4,18 0.50 190 | #131%

© Fragueancy vakidity of £ 100 MHz only applies for DASY vi.4 and higher (see Page 2}, else |l is resiricted 1o + 50 MHz. The uncertainty is the RSS
of the CenvF uncerainty ut calibration frequency and the uncerdainty for the indicated frequancy band,

" At frequencies balow 3 GHz. the validity of tissue parameters (« and o} can be relaxed 1o + 10% if liquid compensation formula ks appiled to
meagured SAR values: Al frequencies above 3 GHz, the validity of tissue parsmeters (& and o) & restricted fo + 5%, The uncertainty is (he R85 of
ihe ConvF uncerainty for indicated target fissue parameters

© AlphaiDepth are determined during calltbvation, 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 frequancies between 3-5 GHz at any distance larger than haif the probe fip
diametar from the boundany.
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EX3DV4 - SN:3986
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Frequency Response of E-Field

(TEM-Cell:ifi110 EXX, Waveguide: R22)

March 21, 2014
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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EX3DV4— SN:3986 Margch 21, 2014

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:3986 March 21, 2014

Dynamic Range f(SARead)

(TEM cell , fo,s= 1900 MHz)

Input Signal [uV]

107t

o or 104 108
SAR [mWicm3)

ol

100 100 102 109
SAR [mW/cm3]
_*|

rot compensated compansates

| .
102 1o 10

Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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EX3DV4- 5N:3980 March 21, 2014

Conversion Factor Assessment

f = 835 MHz, WGLS RS (H_convF) f= 1750 MHZ,WGLS R22 (H_convF)
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Deviation from Isotropy in Liquid
Error (6, 8), f = 900 MHz
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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EX30V4- SM:3086

March 21, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3986

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) -48.4
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Prebe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 2.5mm
Probe Tip fo Sensor X Calibration Point 1 rrm
Probe Tip to Sensor Y Calibration Point 1mm
Prabe Tip to Sansor Z Calibration Point 1 mm
Recommended Measurament Distance from Surface 2 mm
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