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EX3DV4 - SN:3744 July 26, 2016

Probe EX3DV4

SN:3744

Manufactured:  March 26, 2010
Calibrated: July 26, 2016

Calibrated for DASY/EASY Systems

(Mote: non-compatible with DASY2 system!)
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EX3DV4- SN:3744 July 26, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3744

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm {pwgwm}’}“ 0.47 0.48 0.41 +10.1 %
DCP (mV) 97.2 08.4 100.1

Modulation Calibration Parameters

uio Communication System Name A B ] D VR Unc®
dB dBvuv dB mVv (k=2)
0 cw X 0.0 0.0 1.0 000 | 1364 | %3.0%
Y 0.0 0.0 1.0 138.6
Z 0.0 0.0 1.0 146.4

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

* The uncertainties of Mo X.Y,Z do not affect the E*-fietd uncertainty inside TSL (see Pages 5 and ).
" Numerical linearization parameter: uncerainty nol 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 Mo: EX3-3744_Julg Fage 4 of 11



EX3DV4- SN:3744

July 26, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3744

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 9.70 9.70 9.70 0.62 080 | +120%
850 41.5 0.92 8.86 8.86 8.86 0.50 080 | £120%
1750 40.1 1.37 8.09 8.09 8.09 0.39 080 | £120%
1900 40.0 1.40 7.74 7.74 7.74 0.38 080 | +120%
2300 39.5 1.67 7.54 7.54 7.54 0.36 080 | +120%
2450 39.2 1.80 7.02 7.02 7.02 0.37 080 | £12.0%
2600 39.0 1.96 6.90 6.90 6.90 0.34 087 | +120%
3500 ar.9 2.91 7.01 7.01 7.01 0.30 1.20 +13.1%

= Frequency validity above 300 MHz of + 100 MHz only applies for DASY wd.4 and higher (sea Page 2),. else it is restricted to £ 50 MHz. The
uncertainty is the RSS of the ConvF uncertainty at calibration frequency and the uncerainty 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 lo + 110 MHz.

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

measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (e and o) fs restricted 10 £ 5%. The uncertainty is the R3S of
the ConvF uncerainty for indicated target issue parameters.
ud 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 Mo: EX3-3744_Jul16
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EX3DV4- 5N:3744

July 26, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3744

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth® Unc

f(MHz)® | Permittivity" (sim)* ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 55.5 0.96 9.03 9.03 9.03 0.52 0.80 +12.0%
850 55.2 0.99 8.94 8.94 8.94 0.51 0.83 +120%
1750 534 1.49 7.61 7.61 7.61 0.47 0.80 +12.0%
1900 53.3 1.52 7.48 7.48 7.48 0.46 0.80 +12.0 %
2300 52.9 1.81 7.35 7.35 7.35 0.41 0.80 +120%
2450 52.7 1.95 6.99 6.99 6.99 0.39 0.80 +12.0%
2600 52.5 2.16 6.92 6.92 6.92 0.35 0.80 +12.0%
3500 51.3 3.31 6.40 6.40 6.40 0.30 1.20 +13.1%

 Frequency validily above 300 MHz of + 100 MHz only applies for DASY w4.4 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 1o + 110 MHz.

F At frequencies below 3 GHz, the validity of lissue parameters (c and o) can be relaxed 1o + 10% if iguid compensation formula & applied to
measured SAR values, Al frequencies above 3 GHz, the validity of tissue paramelers (& and o) is restricled (o + 5%. The uncerainty is the RS5 of
the ConvF uncenainty for indicated targe! lissue parameters.
& Alpha/Deplh 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 lip
diameter from the boundary.

Cerificate No: EX3-3744_Jul16

Page 6 of 1
















EX30V4- 5N:3744

July 26, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3744

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (*) 71.4
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 2.5 mm
Probe Tip to Sensor X Calibration Point 1mm
Probe Tip to Sensor Y Calibration Paoint 1 mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 1.4 mm

Certificale No: EX3-3744_Jul16
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ES3DV3- SN:3168

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3168

Calibration Parameter Determined in Head Tissue Simulating Media

Seplember 27, 2016

Relative Conductivity Depth® Unc

f(MHz)® | Permittivity" (Sim)" ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 41.9 0.89 6.93 6.93 6.93 0.80 1.20 +12.0%
850 41.5 0.92 6.68 6.68 6.68 0.80 1.17 +12.0 %
1750 40.1 1.37 5.58 5.58 5.58 0.72 1.18 +12.0 %
1900 40.0 1.40 5.33 5.33 5.33 0.46 1.58 +120%
2300 30.5 1.67 5.07 5.07 5.07 0.65 1.31 +12.0%
2450 39.2 1.80 4.73 4.73 4.73 0.62 1.36 £+120%
2600 38.0 1.96 4.69 469 4,69 0.75 1.28 +12.0%

© Frequency validity above 300 MHz of + 100 MHz anly applies for DASY v4.4 and higher (see Page 2), alse i is restricted o + 50 MHz. The
uncertainty is the RSS of the ConvF uncerainty at calibration frequency and the uncertainty for the indicated frequangy band. Frequency validity
bebow 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.

" At frequencies below 3 GHz, the validity of tissue parametars (e and o) can be relaxed to = 10% if Iquid compensation formula is apphed to

measured SAR values. Al frequencies above 3 GHz. the validity of tissue parameters (e and o) is restricted fo + 5%. The uncerainty is the RSS of
the CanvF uncertainty for indicatled larget tissue parameters.

© AlphaiDepth are determined during calibration, SPEAG warrants that the remaining deviation dus 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 hall the probe tip

diameler from the boundary.

Certificate No: ES3-3168_Sep16
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ES3DV3- SN:3168

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3168

Calibration Parameter Determined in Body Tissue Simulating Media

Seplember 27, 2016

Relative Conductivity Depth® Unc

f(MHz)® | Permittivity " {sim)* ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 55.5 0.96 6.45 6.45 6.45 0.80 1.11 +12.0%
850 55.2 0.99 6.33 6.33 6.33 0.55 1.36 +12.0%
1750 53.4 1.49 5.22 5.22 5.22 0.33 1.93 +12.0%
1900 53.3 1.52 4,99 4.99 4.99 0.64 1.34 +120%
2300 52.9 1.81 4.77 4.77 4.77 0.80 1.22 +120%
2450 52.7 1.95 4.57 4,57 4.57 0.76 1.16 +£120%
2800 52.5 2.16 4.31 4.31 4.31 0.80 1.08 £120%

“ Frequency validity above 300 MHz of * 100 MHz only applies for DASY v4.4 and higher (see Page 2), else il is restricted to + 50 MHz. The
uncertainty is the RS3 of the ConvF uncertainty al calibration frequency and the uncerainty 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 o £ 110 MHz.

" At frequencies below 3 GHz, the validity of tissue parameters (¢ and o) can be relaxed lo £ 10% if liguid compensation formula is applied to

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

% Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due 1o the boundary effect afier compensation is

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

diameler from the boundary.

Certificate Mo: ES3-3168_Sepi6
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ES3DV3- SN:3168

September 27, 2016

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3168

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (") 138.4
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 10 mm
Tip Diameter 4 mm
Probe Tip to Sensor X Calibration Point 2 mm
Probe Tip to Sensor Y Calibration Point 2 mm
Probe Tip to Sensor Z Calibration Point 2mm
Recommended Measurement Distance from Surface 3 mm

Certificale No: ES3-3168_Sep16 Page 11 of 11















Appendix (Additional assessments outside the scope of SCS0108)

1. DC Voltage Linearity

High Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 199998.87 1.82 0.00
Channel X + Input 20001.02 -0.45 -0.00
Channel X = Input -19999.86 0.89 -0.00
Channel ¥ + Input 199997.44 1.16 0.00
Channel Y + Input 20000.71 -0.91 -0.00
Channel Y - Input -20000.39 0.48 -0.00
Channel Z + Input 199994.09 -2.67 -0.00
Channel Z + Input 20000.80 -0.61 -0.00
Channel Z - Input -20001.91 -1.08 0.01
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2001.86 0.70 0.04
Channel X + Input 200.65 -0.79 -0.39
Channel X - Input -200.01 -1.63 0.82
Channel Y + Input 2000.07 -1.11 -0.06
Channel Y + Input 200.76 0.77 -0.38
Channel ¥ - Input -198.65 -0.28 0.14
Channel Z + Input 2000.25 -0.77 -0.04
Channel Z + Input 201.36 0.03 0.02
Channel Z = Input -198.67 -0.22 0.11
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 9.98 B.52
- 200 -8.03 -9.43
Channel ¥ 200 -5.81 -5.93
- 200 4.58 4.53
Channel 2 200 11.86 11.68
- 200 -13.29 -13.63
3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel ¥ (uV) Channel Z (uV)
Channel X 200 - 0.90 -4.24
Channel ¥ 200 7.19 0.62
Channel Z 200 9.52 5.16 -

Certificate No: DAE4-851_Jul16
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4. AD-Converter Values with inputs shorted

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

High Range (LSB)

Low Range (LSB)

Channel X

15361 15807
Channel Y 16041 16393
Channel 2 15789 16425
5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec
Input 10ML2
Average (uV) | min. Offset (uV) | max. Offset (V) | SO 3?,::;*““"

Channel X -0.67 -2.38 1.20 0.78
Channel ¥ 0.14 -1.21 1.73 0.67
Channel Z 1.28 -0.08 3.06 0.62

6. Input Offset Current

Mominal Input circuitry offset current on all channels; <25f4

7. Input Resistance (Typical values for information)

Zeroing (kOhm)

Measuring (MOhm)

Channel X 200 200
Channel ¥ 200 200
Channel Z 200 200

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

Typical values

Alarm Level (VDC)

Supply (+ Vec)

+7.9

Supply (- Vec)

-7.6

9. Power Consumption (Typical values for information)

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

Cerificate No: DAE4-851_Jul16
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4. AD-Converter Values with inputs shorted

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

High Range (LSE) Low Range (LSB)
Channel X 15761 17602
Channel ¥ 16015 16417
Channel Z 16301 17392
5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input 10MG
Average (iV) | min. Offset (uV) | max. Offset (uv) | St ?:;;“‘“’“
Channel X 0.47 -2.07 1.92 0.68
Channel ¥ 0.05 -1.38 1.67 0.68
Channel Z -1.08 -2.67 0.24 0.53
6. Input Offset Current
Mominal 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 (+ Vec) +7.9
Supply (- Vec) 7.6

9. Power Consumption (Typical values for information)

Typical values

Switched off (mA) | Stand by (mA)

Supply {+ Vec)

+0.01 +6

+14

Supply (- Vee)

-0.01 -8

9

Certificate No: DAE4-1236_Novié
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Measurement Conditions

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
Mominal Head TSL parameters 22.0°C 1.5 0.90 mho/m
Measured Head TSL parameters (22.0+0.2) °C 41.7+6% 0.93 mho/m + 6 %
Head TSL temperature change during test <05°C e -
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.38 Wikg
SAR for nominal Head TSL parameters normalized to 1W 9.30 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 1.54 Wikg

SAR for nominal Head TSL parameters

nomalized to 1W

6.05 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% 1.02 mho/m £ 6 %
Body TSL temperature change during test <0.5°C — ——
SAR result with Body TSL
SAR averaged over 1 em’ (1 g) of Body TSL Condition
SAR measured 250 m\W input power 2.45 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

9.41 Wikg = 17.0 % (k=2)

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

condition

SAR measurad

250 mW input power

1.60 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

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

Certificate No: DB35V2-4d053_Apr16

Page 3of 8



















Justification of the extended calibration of Dipole D835V2 SN: 4d059

Per KDB 865664, we have measured the impedance and return loss as below.
1) The most recent return-loss result, measured at least annually, deviates by no more than 20% from the

previous measurement.
2) The most recent measurement of the real or imaginary parts of the impedance, measured at least

annually is within 50hm from the previous measurement.

Impedance transformed to 52.00-1.8jQ 52.810-2.22)Q R=0.81Q, X=-0.42Q
feed point
Return Loss -31.4dB -31.28dB 0.38%

Impedance transformed to 48.7Q-4.2iQ 46.75Q-3.60jQ R=-1.95Q, X=0.6Q
feed point
Return Loss -27.1dB -28.65dB -5.72%
Measured Date 2016-04-20 2017-04-16 | = -










