








DC Voltage Measurement
A/D - Converter Resolution nominal
High Range: 1LSB = 6.1uVv,
Low Range: 1LSB = 61nV,

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

-100...+300 mV
=) I +3mV

Calibration Factors X Y 4
High Range 405.023 £ 0.02% (k=2) | 404.575 + 0.02% (k=2) | 405.010 + 0.02% (k=2)
Low Range 3.98120 £ 1.50% (k=2) | 3.98185 + 1.50% (k=2) | 3.97028 £ 1.50% (k=2)

Connector Angle

Connector Angle to be used in DASY system

207.5°x1°
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Appendix (Additional assessments outside the scope of SCS0108)

1. DC Voltage Linearity

High Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 200030.35 -1.02 -0.00
Channel X + Input 20008.14 3.95 0.02
Channel X - Input -20002.30 3.10 -0.02
Channel Y + Input 200031.08 0.07 0.00
Channel Y + Input 20005.19 1.14 0.01
Channel Y - Input -20003.52 1.98 -0.01
Channel Z + Input 200036.35 5.32 0.00
Channel Z + Input 20005.70 1.67 0.01
Channel Z - Input -20006.04 -0.52 0.00
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2000.93 0.34 0.02
Channel X + Input 200.53 -0.16 -0.08
Channel X - Input -198.54 0.88 -0.44
Channel Y + Input 2001.43 0.93 0.05
ChannelY - +Input 199.31 -1.24 -0.62
Channel Y - Input -200.40 -0.79 0.40
Channel Z + Input 1998.07 -2.37 -0.12
Channel Z + Input 199.70 -0.78 -0.39
Channel Z - Input -201.22 -1.61 0.81
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (uV)
Channel X 200 14.96 13.22
- 200 -12.38 -13.88
Channel Y 200 -19.45 -20.04
- 200 18.88 19.06
Channel Z 200 20.05 19.99
- 200 -22.70 -23.00

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

Input Voltage (mV) | Channel X (uV) | Channel Y (uV) Channel Z (uVv)
Channel X 200 - 0.11 -3.12
Channel Y 200 7.09 - 1.55
Channel Z 200 9.25 3.92 -

Certificate No: DAE4-877_Mar17
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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 16002 16258
Channel Y 15876 16560
Channel Z 15735 16855

5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Input 10MQ
Average (uV) min. Offset (uV) [ max. Offset (uV) Std. I():\\Il;atlon
Channel X 0.98 -0.14 214 0.47
Channel Y -0.01 -1.46 1.45 0.56
Channel Z -1.20 -2.84 1.74 0.73
6. Input Offset Current
Nominal Input circuitry offset current on all channels: <25fA
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vece) +7.9
Supply (- Vcc) -7.6

9. Power Consumption (Typical values for information)

Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vec) +0.01 +6 +14
Supply (- Vcc) -0.01 -8 -9

Certificate No: DAE4-877_Mar17
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EX3DV4 — SN:3665 May 26, 2016

Probe EX3DV4

SN:3665

Manufactured:  October 20, 2008
Calibrated: May 26, 2016

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 systermn!)
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EX3DV4- SN:3665 May 26, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3665

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2}
Norm {pV/(Vim)3* 0.51 0.59 0.52 +10.1%
DCP (mV)® 95.7 96.6 98.4

Modulation Calibration Parameters

utb Communication System Name A B c D VR Unc-
dB dBvuv dB mv (k=2)
0 cwW X 0.0 0.0 1.0 0.00 1425 | #3.0%
Y 0.0 0.0 1.0 142.8
Z 0.0 0.0 1.0 148.6

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

* The uncentainties of Norm X,Y,Z do not affect the E*field uncertainty inside TSL (see Pages 5 and 8).
® Numerical linearization parameter: uncertainty not required.

Uncertainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the
field value.

Certificate No: EX3-3665_May16 Page 4 of 11



EX3DV4- SN:3665

May 26, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3665

Calibration Parameter Determined in Head Tissue Simulating Media

. Relative [ Conductivity Depth © Unc

f (MHz) Permittivity (Sim)* ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 41.9 0.89 9.73 9.73 9.73 0.54 0.80 +12.0%
835 415 0.90 9.47 9.47 9.47 0.46 0.85 +12.0%
900 41.5 0.97 9.14 9.14 9.14 0.34 1.03 +12.0 %
1750 40.1 1.37 8.18 8.18 8.18 0.32 0.80 +12.0%
1900 40.0 1.40 7.87 7.87 7.87 0.33 0.80 +12.0%
2000 40.0 1.40 7.89 7.89 7.89 0.27 0.93 +12.0%
2300 39.5 1.67 7.51 7.51 7.51 0.31 0.84 +12.0%
2450 39.2 1.80 7.18 7.18 7.18 0.26 1.00 +12.0%
2600 39.0 1.96 6.96 6.96 6.96 0.25 1.07 +12.0%
5200 36.0 4.66 5.45 545 5.45 0.30 1.80 +13.1%
_ 5300 35.9 4.76 5.24 5.24 5.24 0.30 1.80 +13.1%
5500 35.6 4.96 4.88 4.88 4.88 0.40 1.80 +13.1%
5600 35.5 5.07 4.69 4.69 4.69 0.45 1.80 £13.1%
5800 35.3 5.27 4.64 4.64 4.64 0.50 1.80 +13.1%

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

validity can be extended to 110 MHz.

F At frequencies below 3 GHz, the validity of tissue parameters (= and @) can be refaxed to + 10% if liquid compensation formula is applied to

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

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

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

diameter from the boundary.

Certificate No: EX3-3665_May16
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EX3DV4- SN:3665

May 26, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3665

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth © Unc

f(MHz)® | Permittivity " (Sim)F ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 55.5 0.96 9.49 9.49 9.49 0.45 0.80 +12.0%
835 55.2 0.97 9.44 9.44 9.44 0.31 1.03 +12.0%
900 55.0 1.05 9.54 9.54 9.54 0.45 0.80 +12.0%
1750 53.4 1.49 8.00 8.00 8.00 0.35 0.80 +12.0%
1900 53.3 1.52 7.66 7.66 7.66 0.25 1.07 +12.0 %
2000 53.3 1.52 7.80 7.80 7.80 0.41 0.80 £12.0 %
2300 52.9 1.81 7.42 7.42 7.42 0.41 0.80 +12.0%
2450 52.7 1.95 7.32 7.32 7.32 0.41 0.80 +12.0%
2600 52.5 2.16 7.00 7.00 7.00 0.35 0.80 £12.0%
5200 49.0 5.30 4.46 4.46 4.46 0.50 1.90 +13.1%
5300 48.9 5.42 4.27 4.27 4.27 0.50 1.90 +13.1%
5500 48.6 5.65 3.79 3.79 3.79 0.55 1.90 +131%
5600 48.5 5.77 3.63 3.63 3.63 0.60 1.90 £13.1%
5800 48.2 6.00 3.95 3.95 3.95 0.60 1.90 +131%

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

validity can be extended to £ 110 MHz.

F At frequencies below 3 GHz, the validity of lissue parameters (e and o) can be relaxed to + 10% if liquid compensation formula is applied to

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

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

always less than + 1% for frequencies below 3 GHz and below + 2% for frequencies between 3-8 GHz at any distance larger than half the probe tip

diarmeter from the boundary.
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EX3DV4- SN:3665

May 26, 2016

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: & 6.3% (k=2)
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EX3DV4- SN:3665

Dynamic Range f(SARc.q)
(TEM cell , fova= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)

May 26, 2016
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EX3DV4- SN:3665

May 28, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3665

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle {*) 75.7
Mechanical Surface Detection Made enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1mm
Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensor Z Calibration Point 1mm
Recommended Measurement Distance from Surface 1.4 mm

Certificate No: EX3-3665_May186
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Measurement Conditions

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

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 416+6 % 0.89 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 2.11 W/kg

normalized to 1W

SAR for nominai Head TSL parameters

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

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

condition

SAR measured

250 mW input power

1.37 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

5.47 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 542+6% 0.96 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 2.18 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

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

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

condition

SAR measured

250 mW input power

1.42 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

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

Certificate No: D750V3-1020_Jan17
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 549 Q0-03jQ

Return Loss - 26.6 dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 49.8Q-49jQ

Return Loss -26.2 dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.033 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Manufactured on December 01, 2010
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Measurement Conditions

DASY system configuration, as far as not

iven on page 1.

DASY Version

DASY5 V52.8.8
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 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 415 0.90 mho/m
Measured Head TSL parameters (22.0x£0.2)°C 40.7 £+ 6 % 0.94 mho/m + 6 %
Head TSL temperature change during test <0.5°C -—-- -
SAR result with Head TSL
SAR averaged over 1 cm? (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.45 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

9.45 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 22.0°C 55.2 0.97 mho/m
Measured Body TSL parameters (22.0+0.2) °C 544 +6 % 1.0t mho/m 6 %
Body TSL temperature change during test <0.5°C -—-- e
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 2.52 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

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

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

condition

SAR measured

250 mW input power

1.64 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

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

Certificate No: D835V2-4d015_Mar17
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 53.8Q-19jQ

Return Loss -27.8dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 481 Q-6.0jQ

Return Loss -23.8dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.391 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 April 22, 2004
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