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Calibration daje: Dciober 156, 2020

T calibration carlifcate documants Iha inscaabilily 1o national siandands, which realee the physical units of measuremants (51,
The maasurements and the uncertainties wilh conlidercs probabidy we gven on tha follesing pages and ares pan of the cenificate.

Al calibrations e besn conducted in the closed labomtory tacility: envicnemant tempsdalure (22 & 31°C and humidly < 70%.

Calibralion Equipmsanl uied (METE criical for calbration)

Primary Standards D Cal Dt (Canficate No.) Scheduled Calibration
Forar mesar HRF St 104778 01 <fpr-20 (Mo, 217-0310053101) M—_g1

Powor sanscr NRP-Z91 SN 103244 01-Agr-20 (No. 217-03100) Apr-1

Power sensor NRP-Z21 SH: 103245 01-Apr-20 (No. 217-03101) Apr-21

Refurence 20 &8 Atlenustor | SN: CC2557 (20x) 31-Mar-20 (No. 217-03106) Apr-21

DAE4 SN: 660 27-Dec-19 (Mo, DAE4-660_Dec18) | Dec20

Reterence Probe ES30V SN: 3013 31-Dec-19 {Mo. ES3-3013_Dec18) Dec-20

Secondary Standands 1] Chack Date {in house) Schadided Check
Powr mator E44158 5N: GB41203674 D:Apr-16 {in house check Jun-20) In house check: Jun-22
Power sensor E4d 124 SH: Y21 498087 O-Apr-16 {in house check Jun-20) In housa chack: Jun-22
Power sensor Ed4124 SN: DOO1A0210 DE-Apr-16 {in house check Jun-20) In house chick: Jun-22
RF generalor HP 86480 SH: USI04ZU01 700 D4-Aug-09 {in house eheck Jun-20) | In house check: Jun-22
Metweek Anadyzar ER358A SH: LIS10804T7 31-Mar-14 in house check 0ct-20) | In house check: Oct21

dnima Funciion wa
Calibrabed by: Joton Kasirati Laboratary Technician

Approved by Katsa Pokoit Technical Manager l ﬂﬂf}

lssupd: Celober 20, 2030

This cakbration cerlificale shall not be reproduced excepd in lull withoul writen spproval of the labomtory,
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Glossary:

TSL tissue simulating liquid

MORMx,y.2 sensitivity in free space

ConvF sansitivity in TSL / NORMx.y,z

DCP diode comprassion point

GF crest factor (1iduly_cycle) of the RF signal

ABGCD modulation dependent linearization paramelers

Polarization g p retation arpund probe axis

Podarizaticn & 8 rofation around an axis that is in the plane normal 1o probe axis (al measurameant cenber),

i, 8 =05 nomal 1o probe axis
Connector Angle information usad in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

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

b} |EC B2209-1, ", "Measuremani procadure Tor the assessment of Specific Absorplion Rate (SAR) from hand-
held and body-mounted devices used next 1o the ear (frequency range of 300 MHZ 1o 6 GHz)", July 2016

¢} |EC 62208-2, "Procedure o determing the Specific Absorplion Rate (SAR) for wireless communication devices
used in close proximily fo the human body (frequency range of 30 MHz to 6 GHz)", March 2010

d) KDB 885664, "SAR Measurement Requirements for 100 MHz 1o 6 GHZ®

Methods Applied and Interpretation of Parameters:

»  NORMx,y 2 Assessed Tlor E-field polarization 3 = 0 (f < 900 MHz in TEM=call; 1 > 1800 MHZz RZ2 waveguide).
NORMz,y.z are only intermediate values, |.e., the uncertainties of NORMx,y.z does not affect the E*-field
uncertainty inside TEL (see below ConvF),

o NORM{Txy.z = NORM: y 2 * frequency_responss (see Freguency Response Charl). This linearization is
impdemented in DASY4 software versions later than 4.2. The uncertainty of the frequency responsa is included
in the stated uncertainty of ComeF.

s« DCPy .z DCP are numernical lineanzation parameters assessed based on the data of power sweep with CW
signal {no uncertainty required), DCP does nol depend on frequency nor media.

«  PAR: PAR B the Paak o Average Ratio that is not calibrated but determined basad on the signal
characleristcs

o Axyz Beyr Cepz ODxyz VRxyz A, B, C, D are numerical linearizallon parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. ViR is the madmum calibration range expressed in BMS vollage across the diode,

v  LonvF and Boundary Effect Paramelers: Assessed in flal phaniom using E-field (or Tempearature Transher
Standard for f = 800 MHz) and inskde waveguide using analylical feld distributions based on power
measurements for f = 800 MHz. The same sebups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncerainty values are given, These parameters are
used in DASYS software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
o NORMx, v 2 * ConvF whereby the uncertainty corresponds to that given for ComeF. A frequency dependent
ConvF |s used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to £ 100
MHz,

« Sphercal isoftropy (30D deviation from isafropy): in a fleld of low gradients realized using a flat phantcm
exposad by a patch antenna.

s Sensor Offset; The sensor offsel corresponds (o the offsed of virbual measurement center from the probe tip
{on probe axls), Mo tolerance required,

= Conneclor Angle: The angle is assessed using the information gained by determining the NORMy (no
uncariainty reguirad).
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EX3DV4 - SN:3785 Cctober 15, 2020
DASY/EASY - Parameters of Probe: EX3DV4 - SN:3785

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (pW(VIm)z)‘q 0.47 0.42 0.54 +10.1 %
DCP (mV)® 102.8 98.6 98.3
Calibration Results for Modulation Response
uiD Communication System Name A B Cc D VR Max Max
dB | dBVpv dB mV dev. Unct
(k=2)
)] cw X 0.00 0.0¢ 1.00 G.0C 157.1 +33% | £4.7%
hd 0.00 0.00 1.00 147.6
2z g.0¢ 0.00 1.00 146.4
10352- Pulse Waveform (200Hz, 10%) X 20.00 896.17 23.49 10.00 60.0 £40% | +96 %
AARL Y 20.00 90.35 20.45 60.0
Z 20.00 94.88 22.79 650.0
10353- Pulse Waveform (200Hz, 20%) X 26.00 99.87 24.35 £.99 80.0 £20% | +96%
AAA Y | 20,00 | 91.64 19.77 80.0
Z 20.00 97.86 23.52 80.0
10354- Pulse Waveform (200Hz, 40%} X 20,00 | 10848 | 27.18 3.58 95.0 +13% | 298%
AAA Y 20.00 95.08 20.014 95.0
4 20.00 99.61 23.16 95.0
10355- Pulse Waveform (200Hz, 60%) X 20.00 | 118.57 | 3047 222 120.0 £12% | t96%
ABA Y 20.00 | 10143 | 21.64 1200
Z 20.00 | 10634 | 25.14 120.0
10387- QFSK Waveform, 1 MHz X 1.68 66.14 15.02 1.00 150.0 +20% | £t96%
ABA Y 1.61 66.31 i4.81 150.0
Z 1.77 66.57 15.35 150.0
10388- QPSK Waveform, 10 MHz X 2.21 67.73 15.66 0.00 150.0 x11% | t96%
AAA Y 2.12 67.49 15.47 150.0
2z 2.35 68.51 16.04 150.0
10396- 54-QAM Waveform, 100 kHz X 2.82 70.17 18.78 J.01 150.0 t08% | £+96%
AAA Y 2.75 70.34 18.76 150.0
Zz 2.90 70.22 18.86 18G.0
10348- 654-QAM Waveform, 40 MHz X 3.52 67.10 15.77 0.00 150.0 t08% [ +96%
AAA Y 3.31 66.33 15.33 150.0
Z 3.48 66.81 15.67 150.0
10414- WLAN CCODF, 64-QAM, 40MH2 X 4.88 65.74 15.56 c.00 150.0 +19% | £t96%
AAA Y 4.62 65.18 15.21 150.0
Z 4.82 85.36 15.41 150.0

Note: For details on UID) parameters see Appendix

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

*The uncertainties of Norm X,¥,Z do not affect the E*-field uncertainty inside TSL (see Pages 5. 6 and 7).
& Numerical linearization parameler; urcertainty not required.

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

Certificate No: EX3-3785_0ct20 Page 3 of 24



EX3DV4- SN:3785 Cctober 15, 2020

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3785

Sensor Model Parameters

C1 c2 o T T2 T3 T4 T5 TG
fF fF v ms.\V? ms. V- ms V™ v
X 43.1 316.98 34.63 14.563 0.00 510 1.34 0.16 1.01
Y 374 27117 33.71 .86 0.40 5.01 1.47 0.08 1.01
pd 46.4 344.44 3512 2117 0.00 510 0.81 0.28 1.01

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) -141.1
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 Tmm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 1.4 mm

Note: Measurement distance from surface can be increased to 3-4 mm for an Area Scan job.

Certificate No: EX3-3785_0c¢t20 Page 4 of 24



EX3DV4-- SN:3785 QOctober 15, 2020

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3785

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth © Unc
f(MHz)¢ | Permittivity" {Sim)f ConvEX | ConvFY | ConvFZ | Alpha® | (mm) {k=2)
600 42.7 0.88 9.54 9.54 9.54 0.08 1.20 +13.3%
750 41.9 0.89 9.15 9.15 9.15 0.53 0.97 +12.0 %
835 415 0.90 8.99 8.99 8.99 0.43 1.01 +120%
800 415 0.87 8.76 8.76 8.76 0.53 0.86 +12.0 %
1450 40.5 1.20 7.65 7.65 7.65 0.36 0.80 £12.0 %
1640 40.2 1.31 7.77 7.77 777 0.36 0.80 +12.0%
1750 40.1 1.37 7.64 7.64 7.64 0.35 0.88 +12.0%
1800 40.0 1.40 7.32 7.32 7.32 0.33 0.86 +12.0%
2000 40.0 1.40 7.29 7.29 7.29 0.26 0.86 +120%
2300 39.5 1.67 7.00 7.00 7.00 0.35 0.90 +12.0 %
2450 39.2 1.80 6.61 661 6.61 0.38 0.90 +12.0%
2600 39.0 1.96 6.56 8.56 6.56 0.41 0.90 £12.0%
3300 38.2 2.71 8.38 6.36 6.36 0.35 1.30 +13.1 %
3500 37.9 2.91 6.12 8.12 6.12 0.30 1.30 131 %
3700 37.7 3.12 8.07 8.07 6.07 0.45 1.30 +13.1%
3900 375 3.32 .09 .09 6.09 0.40 1.60 +131 %
4100 37.2 3.53 5.72 5.72 5.72 0.40 1.60 +13.1%
4200 37.1 3.63 5.67 5.67 5.67 0.40 1.60 131 %
4400 36.9 3.84 5.72 5.72 5.72 0.40 1.60 £13.1%
4800 36.7 4.04 5.49 548 5.49 0.40 1.60 £13.1%
4800 36.4 4.25 5.47 5.47 547 0.40 1.80 +131%
4950 36.3 4.40 5.24 5.24 5.24 0.40 1.80 +13.1 %
5200 36.0 4.66 4.85 4.65 4.65 0.40 1.80 +13.1 %
5300 35.9 4.76 4.52 4.52 4.52 0.40 1.80 +13.1 %
5500 35.6 4.96 4.34 4.34 4.34 0.40 1.80 +13.1 %
5600 35.5 5.07 4.25 425 4.25 0.40 1.80 +13.1%
5800 35.3 5.27 4.33 4.33 4.33 0.40 1.80 +13.1%

© Frequency validity above 300 MHz of £ 100 MHz only applies for DASY v4.4 and higher {see Page 2}, glse it is resiricled to 2 50 MHz. The
uncertainty is the RSS of the GonvF 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. Validity of ConvF assessed at
6 MHz is 4-9 MHz, and ConvF assessed at 13 MHz is 9-19 MHz. Above 5 GHz frequency validity can be extended to £ 110 MHz.

F At frequencies below 3 GHz, the validity of tissue parameters (s and a} can be relaxed to + 10% if liquid compensation formula is applied 1o
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters {& and o} is restricted 1o £ 5%. The uncertainty is the RSS of
the ConvF uncentainty for indicaied target tissue parameters.

¢ Alpha/Depth are determined during calibration. SPEAG warrants that the remaining dewiation due to ihe 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: EX3-3785_0ct20 Page 5 of 24



EX3DV4- SN:3785 October 15, 2020

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3785

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Bepth ° Unc
f(MHz)¢ | Permittivity" (srm)* ConvF X | ConvFY | ConvFZ | Alpha® | (mm) {k=2)
600 56.1 0.95 9.45 8.45 9.45 0.10 1.256 +13.3%
750 55.5 0.96 8.66 8.66 8.66 0.46 0.86 £12.0%
835 55.2 0.97 8.49 8.49 8.49 0.48 0.84 +12.0%
800 55.0 1.05 B.61 8.61 8.61 0.42 0.93 £12.0%
1450 54.0 1.30 7.65 7.65 7.65 0.36 0.80 £ 12.0 %
1640 53.7 1.42 7.47 7.47 7.47 0.35 0.93 £12.0%
1750 53.4 1.49 7.33 7.33 7.33 041 0.88 +12.0%
1800 533 1.52 7.08 7.08 7.08 0.38 0.88 £12.0%
2000 53.3 1.52 7.14 7.14 7.14 0.36 0.88 +12.0%
2300 52.9 1.81 6.95 6.95 6.85 0.44 0.90 +12.0 %
2450 52.7 1.95 6.89 6.89 .89 0.41 0.90 +12.0%
2600 52.5 2.16 6.72 6.72 872 0.33 0.92 £12.0 %
3300 51.6 3.08 6.03 6.03 6.03 0.40 1.30 +13.1 %
3500 51.3 3.31 5.85 5.85 5.85 0.35 1.30 +13.1%
3700 51.0 3.55 5.83 5.83 5.83 (.40 1.30 +13.1%
3300 51.2 3.78 579 579 578 0.42 1.70 +13.1%
4100 50.5 4.01 572 5.72 572 0.40 1.70 +13.1%
4200 50.4 4.13 5.55 5.55 5.55 0.40 1.80 +131%
4400 50.1 4.37 5.53 563 553 0.40 1.80 t131 %
4800 49.8 4,60 5.32 5.32 532 0.40 1.80 +131%
4800 48.6 4.83 5.18 5.18 5.18 0.50 1.90 131 %
4950 49.4 5.01 4.64 4.64 4.64 0.50 1.90 £13.1%
5200 49.0 5.30 4.18 4.18 4.18 0.50 1.90 £13.1%
5300 48,9 542 4.03 4.03 4,03 0.50 1.90 +13.1%
5500 48.6 5.65 3.84 3.84 3.84 0.50 1.80 +13.1 %
5600 48.5 577 3.73 3.73 373 0.50 1.90 £13.1%
5800 48.2 .00 3.86 3.86 3.86 0.50 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 calibralion 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. Validity of ConvF assessed at
6 MHz is 4-9 MHz, and ConvF assessed al 13 MHz is §-19 MHz. Above 5 GHz frequency validity can be extended to + 110 MHz.

F At freguencies below 3 GHz, the validity of tissue parameters {z and ) can be relaxed 10 * 10% if liquid compensation formula is applied to
measured SAR values. Al frequencies above 3 GHz, the validity of tissue parameters (¢ and o) is restricted to £ 5%. The vncestainty 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 1o the boundary effect after compensation is
always less than + 1% for frequencies below 3 GHz and below + 2% for frequencies between 3-6 GHz al any distance larger than half the probe tip
diameter from the boundary. frequencies below 3 GHz and below + 2% for frequencies batween 3-6 GHz at any distance larger than half the probe
tip diameter from the boundary.

Certificate No: EX3-3785_0c120 Page 6 of 24



EX3DV4- SN:3785

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3785

Calibration Parameter Determined in Body Tissue Simulating Media

October 15, 2020

Relative Conductivity Depth® Unc
f{MHZ)® | Permittivity" {Stm)* ConvF X | ConvFY | ConvFZ | Alpha® | (mm) {k=2)
6500 34.5 6.07 5.30 5.30 5.30 0.20 2.50 +186 %

© Calibration procedure for frequencies above 6 GHz is pending accreditation. Frequency validity above BGHz is £ 700 MHz. The uncentainty is the
RSS of the ConvF uncertainty at calibration frequency and the uncerainty for the indicated frequency band.

F At frequencies 6-10 GHz, the validity of lissue parameters (¢ and o) can be relaxed to = 10% if liquid compensation formula is applied to measured
SAR values. The uncertainty is the RSS of the ConvF uncertainty for indicated larget tissue parameters.

¢ Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary effect after compensaltion is
always less than * 1% for frequencies below 3 GHz,; below £ 2% for frequencies between 3-6 GHz; and balow % 4% for frequencies between 6-10
GHz at any distance larger than haif the probe tip diameter from the boundary,

Certificate No: £X3-3785_0ct20
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EX30WE- SNATASG Oclober 15, 2020

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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EX3DVd- SNATAD October 15, 2020

Receiving Pattern (¢), 9 =0°

=600 MHz, TEM f=1800 MHz, R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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EX30Wd- SMN:3THG

Dynamic Range f(SARcaq)
(TEM cell , fo,q= 1900 MHz)
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Uneertainty of Linearity Assessment: £ 0.6% (k=32)

Cclober 15, 2020
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EXI0VE— SH:3TES

Olober 15, 2020

Conversion Factor Assessment

f= B35 MHz WGELS RE (H_convF) F= 1900 MHz WGLS R22 (H_conwf)

T

Deviation from Isotropy in Liquid
Error (4, ), f = 900 MHz
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Uncertainty of Spherical lsotropy Assesament: £ 2.6% (k=2)
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CALIBRATION CERTIFICATE

Object EX3DV4 - SN:3088

Calibration procedure{s) QA CAL-01.v8, QA CAL-12.v8, QA CAL-14.v6, QA CAL-23.v5,
QA CAL-25vT ‘ )
Calibration procedure for dosimetric E-field probes

Calibration dale: October 16, 2020

Cadibration Equipmest used (M&TE crtical for calbeation)

This cafibration cerlificae documents the traceshiity 1o national stardands, which reales e physicad urits of measunemants (S1).
The moasursmants and tho uncaeiainkios MMMMHQMM H"H'Fuhllw pags and ares pard of the cerdicabe.

Al cafibrations have been conduched in the closad [akoraiony faclity: envieonment lemperalure (22 & 3)°C and humidity < 70%,

Pramry Stantaids D Cal Date (Cortificals No.) Schetiuted Cabralion
Piowet miter NAP SN: 104778 O1-Apr-20 [No. 217-03100/3101) Apr-21
Powar senser NRP-291 SN: 103244 D1-Apr-20 [Mo. 217-03100) Apr-21
Power sensar NRP-201 SN: 103245 D1-Apr-20 [No. 217-03101) Apr-21 B
Reforance 20 dB Allenuator | SN: CC2552 (20%) 31-Mar-20 [No. 217-03106) Apr-21
DAEA SN B50 27-Dec-18 (No. DAEA-880_Dec1d) | Dec20
Reterance Probe ESI0V2 SN 3013 31-Dec-10 (Mo, E53-3013_Decil) Dec-20
Secondary Standards [ Chack Dabe {in housa) Scheduled Check
Powar mater E44156 SN: GBA1203874 D&-Ape-18 {in house check Jun-20) In house check: Jun-22
Powar sasnsar E44124 SN MY41408087 DE-Apc-18 {in house chock Jun-20) In howiga chack: Jur-22
Power sensar E4412A SN DO10210 DB-Apr-18 {in houss check Jun-20) in house check: Jun-22
RF genoraior HP BB48C SH: LISIATUNTO0 04-Aug-09 {in houss check Jun-20) | in house check: Jun-22
Mestwork Anabyzer EBISEA SN UISA1080477 31-Mar-14 [in house check Oct-20) | In house check: Ocl-21
Fama Functian Sagnalure
Calibrated by, saten Kaslrati Laboratany Technician C:F, MC/’
Approved by Katja Pakeric Technical Manager

This cafibration cerificate shall nol b regeeduced sxcepl in full without written oppioval of Bhe labomlory,
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Calibration Laboratory of PN, Schwsizerischer Kallbrierdionse

et =

Schmid & Partner — g Service sulsse 'étalannags

Engineering AG % g Servizio svizzaro d taratura
Zeughaussirasas 43, BI04 Zusich, Switzerand ii__fﬂxxf Swiss Callbration Service

dyy L
Accrediiod by the Swiss Accrediation Servica (SAS) Accraditation Mo.: SCS 0108
The Swiss Accredtation Sorvice is one of the signatories 15 the EA
Multilateral Agreemant for the recognition of calibration cerificates
Glossary:
TSL tissue simulating liquid
MORM:x,y.z sensitivity in free space
ConvF sansitivity in TEL / NORMzx,v.z
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
AB C.D modulation dependent linearizalion paramelars
Polarization ¢ ¢ rodation around probe axis
Polarization & & rodation around an axis that ks In the plane normal to probe axis (al measurement cenber),
i, 8 =0k normal lo proba axis

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

Calibration is Performed According to the Following Standards:

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

b) IEC 62208-1, ", "Measuremani procedura for the assessment of Specific Absorption Rate (SAR) from hand-
held and body-mountad devices usad next to the ear (Irequency range of 300 MHz to 6 GHz)", July 2016

¢} |EC B2209-2, "Procedure to determine the Specific Absorplion Rate (SAR) for wirelass communication devices
used in close proximily 1o the human body (frequency range of 30 MHz to & GHz)", March 2010

dj KDB BE5E654, "SAR Measureman! Requiremeants for 100 MHz 1o B GHz"

Methods Applied and Interpretation of Parameters:

= NORMx.y 2z Assessed for E-field polarization 8 = 0 (f = 200 MHz in TEM-cell; f > 1800 MHz: R22 waveguide),
MORM:x,v.z are only intermediale values, i.e., the uncertainties of NORMx, v,z does not affect the Efield
uncerainty inside TSL (see below ConvF).

«  NORM{Txp.z = NORMx .z * Frequancy_response (see Frequency Response Chart), This linearization is
implemented in DASY4 software versions later than 4.2, The uncertainty of the frequency response is included
in the stated uncertainty of ComaF,

»  DCPxy.z DCP are numedical inearizalion paramaters assessed based on the data of power sweep with CW
gignal (mo unceraimy required). DCP does not depend on frequency nor media,

# PAR:PAR is the Peak io Average Ratio that is not calibrated but determined based on the signal
characiarisiics

o Axerm Bryd Cxpm Dxyz VRe .2 A B, G, 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
madia. VR is the maximum calibration range expréssed in RMS vollage across the diode.

¢ ComdF and Boundary Effect Parameders: Assessed in flal phaniom using E-field [or Temperature Transfer
Standard for [ < B0 MHz) and inside waveguide using anahical field distributions based on power
measurements for [ > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depih) of which ypical uncerainly values are given. These parameders are
usad in DASYH software 1o improve probe accuracy cloge 1o the boundary, The sensilivity in TSL correspoands
to NORMx, ¥,z ® ConvF whareby the uncartainty cormespands to that given for ComvF, A frequency dependeant
ConvF is used in DASY version 4.4 and higher which allows extending the validity frorn £ 50 MHz to £ 100
MHz.

o Spherical lzofropy (3D deviation from isolropy): in a field of low gradients realized using a fiat phaniom
exposed by a patch antenna.

#  Sensor Offset. The sensor offset comresponds to the offsel of virlual measurement cenler from the probe tip
{on profe ads). No tolerance required.

»  Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainly required).
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EX3DV4 — SN:3388 October 16, 2020
DASY/EASY - Parameters of Probe: EX3DV4 - SN:3988

Basic Calibration Parameters

Sensor X SensorY Sensor Z Unc {k=2}
Norm {pVAVImY)* 0.37 0.43 0.28 +10.1 %
DCP (mVY* 102.0 108.1 100.0

Calibration Results for Modulation Response

uID Communication Systerm Name A B c D VR Max Max
dB | dBvpv dB mv dev. Une®
{k=2)
G CW X 0.00 0.00 1.00 0.00 140.1 £30% | £4.7 %
Y 0.00 0.00 1.00 1534
Z 0.00 0.00 1.00 186.2
10352- Pulse Waveform (200Hz, 10%) X 20.00 82.59 21.83 10.00 80.C +33% [ +96%
AAA Y | 1037 | 82.26 18.17 80.0
Z 20.00 83.57 21.86 60.0
10353- Pulse Waveform (200Hz, 20%) X | 20.00 | 8520 | 22.02 £.99 80.0 +17% | 296%
AAA Y 2000 90.24 19.32 80.0
Z | 2000 | 9982 | 2377 80.0
10354- Pulse Waveform (200Hz, 40%) X 20.00 | 104.31 25.16 388 950 £14% [ x96%
AAA Y 20.60 92.20 18.87 95.0
Z 20.00 | 113.68 | 28.86 §5.0
10355- Puise Waveform (200Hz, 60%) X | 2000 112130 | 3185 2.22 1200 | #15% | 296 %
AAA Y | 2000 | 8685 19.92 120.0
Z 2000 | 11843 | 3013 120.0
10387 - GPSK Waveform, 1 MHz X 204 638.85 17.37 1.00 150.0 +1.7% [ x98%
AAA Y 1.73 86.24 15.12 1560.0
Z 1.81 66.72 15.57 150.0
10388- QPSK Waveform, 10 MHz X 270 71.66 17.80 0.00 1500 | #11% | 296 %
AAA Y 2.28 68.27 15.81 150.0
Z 2.41 68.80 16.27 150.0
10396- 64-QAM Waveform, 100 kHz X 3.37 74.29 20.68 301 150.0 t07% | t96%
AAA Y 3.15 72.18 19.32 150.0
Z 2.38 67.58 17.65 150.0
10398- 64-QAM Waveform, 40 MHz X 3.75 58.63 16.73 ¢.0c 150.0 +09% | £96%
AAA Y 341 56.74 15.51 150.0
2 353 66.95 | 1581 150.0
10414- WLAN CCDF, 64-QAM, 40MHz X 4.86 55.87 15.78 .00 150.0 £11% | £96%
AAA Y 4,77 55.38 15.28 150.0
Z 4.89 55.48 15.52 150.0

Note: For details on UID parameters see Appendix

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 85%.

* The uncertainties of Nomm XY Z do nol affecl the E*-field uncerainly inside TSL (see Pages 5, 6 and 7).

3_ Mumerical lingarization parameter: uncerlainty 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.
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EX3DV4- SN:3988 October 16, 2020

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3988

Sensor Model Parameters

c1 c2 o T1 T2 T3 T4 T5 Té
fF fF V! ms.V? ms.V™’ ms V-2 v
X 44.0 311.96 32.71 13.76 0.34 5.03 200 0.02 1.00
Y 46.8 335.08 33.00 12.45 0.61 5.00 1.82 0.08 1.01
Y 48.1 359.80 35.68 9.03 0.05 5.06 0.43 0.1 1.00
Other Probe Parameters
Sensor Arrangement Triangular
Connector Angle {°) 164
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 2.5mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Caiibration Point 1 mm
Recommended Measurement Distance from Surface 1.4 mm

Note: Measurement distance from surface can be increased to 3-4 mm for an Area Scan job.
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EX3DV4- SN:3488 QOctober 16, 2020

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3988

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth © Unc
f{MHz)® | Permittivity (sim* ConvF X | ConvFY | ConvFZ | Alpha®| (mm) {k=2)
600 42.7 0.88 10.64 10.64 10.64 0.10 1.20 +13.3 %
750 41.9 0.89 10.11 10.11 10.11 0.70 0.83 £12.0%
835 41.5 0.80 9.856 9.856 9.95 0.41 0.9 $12.0%
800 41.5 .97 9.69 9.69 9.69 0.50 0.80 *12.0%
1450 40.5 1.20 8.91 8.91 8.91 0.35 0.80 +12.0%
1640 40.2 1.31 B8.73 8.73 873 0.35 0.80 +12.0 %
1750 40.1 1.37 8.63 8.63 8.63 0.31 0.88 +12.0%
1800 40.0 1.40 B.44 8.44 8.44 0.37 0.88 £120%
2000 40.0 140 8.26 8.26 8.26 0.32 0.88 +12.0%
2300 39.5 1.67 7.86 7.86 7.86 0.36 (.88 £12.0%
2450 39.2 1.80 7.62 7.52 7.652 0.35 .88 +12.0%
2600 39.0 1.86 7.51 7.51 7.51 0.38 0.88 +12.0%
3300 38.2 2.71 6.80 £.80 6.80 0.40 1.20 +13.1%
3500 37.9 2.91 £6.80 £6.80 6.80 0.35 1.20 +13.1%
3700 v7 3.12 6.76 576 6.76 0.4 1.20 +131%
33800 378 3.32 6.44 6.44 6.44 0.45 1.60 +13.1%
4100 37.2 3.53 6.23 6.23 6.23 0.45 1.80 +13.1%
4200 37.1 3.63 8.21 6.21 6.21 (.45 1.80 +13.1%
4400 36.9 3.84 6.14 6.14 6.14 0.40 1.60 +13.1 %
4600 36.7 4.04 5.94 5.94 5.94 0.40 1.70 +131%
4800 36.4 4.25 5.91 5.91 5.91 0.40 1.70 +13.1%
4950 36.3 440 577 577 577 0.40 1.70 +131%
5200 36.0 4.66 537 5.37 5.37 0.40 1.80 £13.1 %
5300 35.9 4.76 5.13 5.13 5.13 0.40 1.80 +13.1%
5500 35.6 4.96 4.88 498 4.98 0.40 1.80 £13.1%
5600 356.5 5.07 4.84 4.84 4,84 .40 1.80 £13.1 %
5800 35.3 527 4.89 4,89 4.89 0.40 1.80 +131%

¢ Frequency validity above 300 MHz of £ 100 MHz only applies for DASY v4.4 and higher (see Page 2}, else it is restricted to £ 50 MHz, The
uncertainty is the RSS of the ConvF uncerainty at calibration frequency and the uncenainty for the indicated frequency band. Frequency valigity
below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respeciively. Validity of ConvF assessed at
6 MHz is 4-9 MHz, and ConvF assessed at 13 MHz is 9-19 MHz. Above 5 GHz frequency validity can be extended 10 * 110 MHz.

F At frequencies below 3 GHz, the validity of lissue parameters (¢ and a) can be relaxed to £ 10% if liquid compensation formula is applied (o
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (e and o) is restricted to + 5%. The uncertainty is the RSS of
the ConvF uncerainty for indicated target tissue parameters.

& Alpha/Depth are determined during calibration. SPEAG warranis that the remaining deviation due o the boundary effect after compensation is
always less than £ 1% for frequencies telow 3 GHz and below t 2% for frequencies between 3-6 GHz at any disiance larger than half the probe tip
diameter from the boundary.
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EX3DV4- SN:3988 Cctober 16, 2020

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3988

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth ~ Unc
f(MH2)" | Permittivity " (sm)f ConvFX | ConvFY | ConvFZ | Alpha® | (mm) {k=2)
600 56.1 0.95 10.56 10.56 10.56 0.10 1.20 +13.3%
750 55.5 0.96 10.16 10.1% 10.16 0.31 1.08 £12.0%
835 55.2 0.97 10.01 10.01 10.01 .45 0.80 +12.0%
800 55,0 1.05 8.81 9.81 9.81 0.30 0.80 +120%
1450 54.0 1.30 8.87 8.87 8.87 0.31 0.80 +12.0%
1640 53.7 1.42 8.72 8.72 8.72 0.39 0.80 +12.0%
1750 53.4 1.49 8.39 8.39 8.39 0.40 0.88 +12.0%
1900 53.3 1.52 8.22 8.22 8.22 0.35 0.88 +120%
2000 53.3 1,52 .12 .12 8.12 0.38 0.88 +12.0 %
2300 52.9 1.81 7.88 7.88 7.88 0.43 0.88 +12.0%
2450 52.7 1.95 7.65 7.65 7.65 0.31 0.90 +12.0%
2600 52.5 216 7.59 7.59 7.59% 0.27 0.95 +12.0%
3300 51.6 3.08 6.58 .58 .58 (.40 1.30 +13.1%
3500 51.3 3.31 6.50 6.50 .50 040 1.30 +131%
3700 51.0 3.55 6.48 6.48 6.48 0.40 1.30 +13.1 %
3900 51.2 3.78 6.17 .17 6.17 0.45 1.75 +131%
4100 50.5 4.01 5.96 5.96 596 0.45 1.75 +131%
4200 50.4 4.13 5.93 5.93 5.93 0.45 1.80 +13.1%
4400 50.1 4.37 6.01 .01 .01 0.40 1.80 +13.1%
4600 45.8 4.60 5.89 5.89 5.89 0.40 1.80 £13.1%
4800 49.6 4.83 543 5.43 5.43 0.50 1.90 $13.1%
4950 494 5,01 5.07 5.07 5.07 0.50 1.80 +13.1%
5200 49.0 5.30 477 4.77 4.77 0.50 1.90 +13.1%
5300 48.9 5.42 4.60 4.60 4.60 0.50 1.90 +131%
5500 48.6 5.65 4.23 4.23 4.23 0.50 1.90 +131%
5600 48.5 5.77 4.11 4.11 4.11 0.50 1.90 +131%
5800 48.2 6.00 4.27 4.27 4.27 0.50 1.90 +13.1%

© Frequency validity above 300 MHz of 2 100 MMz only applies for DASY v4.4 and higher {see Page 2}, else il is restricted to + 50 MHz. The
unceriainly 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. Validity of Convl assessed at
6 MHz is 4-3 MHz, and ConvF assessed at 13 MHz is 9-19 MHz. Above 5 GHz frequency validity can be extended to £ 110 MHz.

* At frequencies below 3 GHz, the validily of tissue parameters {£ and a} 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 (r and o) is restricted to & 5%. The unceriainty is the RSS of
the ConvF uncertainty for ingicaled largel lissue parameters.

© AlphasDepih are delermined during calibration. SPEAG warrants thal ihe remaining deviation due to the boundary effect after compeansation 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. frequencies below 3 GHz and below + 2% for frequencies between 3-6 GHz at any distance larger than half the probe
tig diameter from the boundary.
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EX3DV4- 5n:3988

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3988

Calibration Parameter Determined in Body Tissue Simulating Media

Cclober 16, 2020

Relative Conductivity | peptk® Unc
t{MHz)¢ | Permittivity" {sm)* ConvF X | ConvFY | ConvFZ | Alpha® | (mm) k=2)
6500 34.5 6.07 5.60 5.60 5.60 0.20 2.50 +18.6 %

€ Calibralion procedure fos frequencies above 6 GHz is pending accreditalion, Frequency validity above 6GHz is £ 700 MHz. The uncertainty is the
R3S of lhe ConvF uncertainty al calibration frequency and the uncertainly for the indicated irequency band.

" At frequencies 6-10 GHz, the validity of lissue paramelers (¢ and o) can be relaxed to £ 10% if liquid compensation formula is applied to measured
SAR values. The uncertainly is the R3S of the ConvF uncertainty for indicated target tissue parameters.

G Alpha/Depth are delermined during calibration. SFEAG warrants that the remaining deviation due 1o the boundary effect after compensation is
always less than £ 1% for frequencies below 3 GHz; below % 2% for frequencies between 3-8 GHz and below + 4% for frequencies between 6-10
GHz at any distance larger lhan half lhe probe lip diameler from the boundary.
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-fleld: & 6.3% (k=2)
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Receiving Pattern (¢), 3 = 0°

=600 MHz, TEM f=1800 MHz R22
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Uncertainty of Axial lsotropy Assessment: ® 0.5% (k=2)

Cofilicale Mo EX3-3888_0cl20 Fage 9 of 24



EX30vd- SN Dctobmr 16, H020

Dynamic Range f(SAR}ead)
(TEM cell , foyu= 1900 MHz)

0] § rizian

EER ks
3SR FEE R HEH T
1k tisigl i idigi PN TR P B aminei

10° 102 1o 101

100
SAR [mWicm3)
] (o]
ot compensated compensated

-UT II
IRI
R

103
SAR [miWiem3]
it pA - .

Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment

= 835 MHz.WGLS RS (H_comvF) f= 15900 MHz WGELS R22 (H_conw)
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Deviation from Isotropy in Liquid
Error (§, 8), f = 900 MHz

1.0 -08 046 04 <02 060 02 04 0& 08 1.4
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=32)
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Calibration Laboratory of 1

A St Schweizerischer Kalibriordienst
st‘-hﬂ"liﬂ & Frvﬂl"tl"lﬂ‘!'I EH = g Sarvice sulsse détalonnage
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Accredited by the Swiss Accreditalion Service [SA5) Accreditation No.: SCS 0108
Tho Swiss Accreditation Service |s one of the signadories to the E&
Muttilatersl Agreomant for the recogniticn of calibration corificalas
Glossary:
TSL tissue simulating liguid
MNORMx,y,2 sensilvity in free space
ConvF sensilivity In TSL { NORMx,y.z
DCe diode compression point
CF crest factor (1/duty_cycle) of the RF signal
A8 C D modulation dependent linearization parameters
Polarization q ¢ rofation around probe axis
Polarization & 3 rodation around an axis that i in the plane normal to probe ais (al measurement center),
i.e,, & =0 s noemal to probe axis
Conmector Angle information used in DASY system to align probe sensor X 1o the robol coordinate system

Calibration is Performed According to the Following Standards:

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

b} IEC B2203-1, ", "Measurement procedure for the assessment of Specific Absorption Rate (SAR) from hand-
held and body-mounted devices used next to the ear (frequency range of 300 MHz to 6 GHz)", July 2016

¢} IEC 62209-2, "Procedurs 1o delerming the Specific Absorption Fate (SAR] for wireless communication devices
used in close proximity to the human body (frequency range of 30 MHz to 6 GHz)", March 2010

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

Methods Applied and Interpretation of Parameters:

«  NORMxy.z: Assessed for E-field polarization & = 0 (1 < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMx, v,z are only intermediate values, i.e., the uncertainties of NORMx,y.z does not affect the E”-field
uncertanty inside TSL (see betow ComvF),

NORM{Axy.z = NORMx y.z * frequency_responze (see Frequancy Response Chart). This linearization is
implemented in DASY 4 software versions later than 4.2, The uncerainty of the frequancy responsa is mcluded
im the stated uncerainty of ConwF,

s DEPx .z DOP are numerical inearizalion paramelers assessed based on the data of power sweep with CW
signal (no uncertainly required), DCP does nat depend on frequency nor media.

« [PAR: PAR ig the Peak fo Average Ratio that is not calibrated but determined based on the signal
charactaristics

s AxpE Bewr Cx oz Dxyz VRxy,E 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
madia, V¥R is the maximum calibration range expressed in RMS voltage across the diode.

ComiE and Boundary Effect Parameters: Assessed in flal phamtom using E-field (or Temperalure Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
rmeasurements for f = 800 MHz, The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncerlainty values are given. These paramaters arg
usad in DASYY software to improve probe accuracy close (o the boundary. The sensitivity in TSL corresponds
to NORMx, ¥,z * ConvF whereby the uncertainty corresponds to that given for ComeF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from 50 MHz 1o = 100
MHz.

s Spherical izotropy (30D devialion from isotropy): in a field of low gradients realized using a fial phantom
exposed by a patch antenna,

*  Lensor Offset; The sensor offset cormesponds 1o the offset of viual measurament cantar from the probe tig
{on probe agis). Mo tolerance required,

#  Conmeclor Angie: The angle 15 assessed using the information gained by determining the NORM:x (no
uncertainty reguined),
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EX3DV4 - SN:3764

Basic Calibration Parameters

September 18, 2020

DASY/EASY - Farameters of Probe: EX3DV4 - SN:3764

Sensor X Sensor Y Sensor Z Unc {(k=2)
Norm (uV/(Vim)*)® 0.32 0.42 0.45 +10.1 %
DCP (mV)" 106.5 103.9 93.6
Calibration Results for Modulation Response
uip Communication System Name A B c D VR Nax Max
dB | dBvuv dB my dev. UncE
{k=2)
0 CW X | 0.00 0.00 1.00 000 | 1527 | £33% | £47 %
Y [ 000 0.00 1.00 144.7
2 [ 000 0.00 1.00 138.7
10352- Pulse Waveform {200Hz, 10%) X | 2000 [ 9103 | 2077 | 1000 [ 60.0 [ +32% [ 296%
AAA Y | 20.00 | 9327 | 22.99 60.0
Z | 2000 | 95.08 | 2445 60.0
10353- Pulse Waveform {200Hz, 20%) X | 20.00 | 9360 | 2095 | 6.99 800 | £18% [z96%
AAA Y | 20.00 | 93.08 | 21.66 80.0
Z | 2000 | 9578 | 23.87 80.0
10354~ Pulse Waveform (200Hz, 40%) X [ 2000 | 98.08 | 2182 | 3.08 950 | 212% |+96%
AAA ¥ | 2000 | 9487 | 2109 95.0
Z | 2000 | 9839 | 24.02 85.0
10355- Pulse Waveform (200Hz, 60%} X | 2000 [ 10985 | 2649 | 222 [ 1200 | +12% | £96%
AAA ¥ | 20.00 | g8.89 | 2175 120.0
Z | 20.00 1 105.19 | 2544 120.0
10387- QPSK Waveform, 1 MHz X | 1.8 69.27 | 1676 | 100 | 1500 [ 21.7% [ +96%
AAA ¥ | 168 | 6508 | 14.58 150.0
Z | 4178 | 6518 | 14.87 150.0
10388- QPSK Waveform, 10 MHz X | 249 [ 7041 | 1718 | o000 [ 1500 | x11% | £96%
AAA Y | 218 | 6707 | 1520 150.0
Z | 227 [ 6748 | 1547 150.0
10396- 64-QAM Waveform, 100 kHz X | 300 | 7240 | 1983 | 3.01 1500 | #07% | 296 %
AAA Y | 310 | 7050 | 1861 150.0
Z | 325 | 7099 | 18.89 150.0
10369- 84-QAM Waveform, 40 MHz X | 355 | 6776 | 1623 | 000 | 1500 | +08% [ +96%
AAA Y | 3.51 66.85 | 15.55 150.0
2 | 367 | 6697 | 15.68 150.0
10414- WLAN CCDF, 64-QAM, 40MHz X | 479 | 658 | 1569 | o000 [ 1500 | +12% | +96%
AAA Y | 494 | 6563 | 1543 150.0
Z | 499 | 6557 | 1545 150.0

Note: For details on UID parameters see Appendix

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normat distribution corresponds to a coverage
probability of approximately $5%.

* The uncertainties of Norm X,Y.Z do not affect the E*field uncertainty inside TSL (see Pages 5, 6 and 7).
Ff Numerical linearization parameter: uncertainty not required.

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

fisld vatue.
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EX3DV4- SN:3764 September 18, 2020

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3764

Sensor NModel Parameters

C1 C2 o T1 T2 T3 T4 T5 16
fF fF V1 ms.V? ms.V™! ms V-2 V-
X 394 280.72 32.688 13.05 0.3% 5.02 1.57 0.05 1.00
Y 50.7 371.52 34,32 20.05 0.87 5.04 1.37 0.28 1.01
Z 56.5 416.62 34.73 26.15 (.69 5.10 1.52 0.30 1.01

QOther Probe Parameters

Sensor Arrangement Triangular
Connector Angie (°) -106.8
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Qverall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 2.5 mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Senscr Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 1.4 mm

Note: Measurement distance from surface can be increased to 3-4 mm for an Area Scan job.
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EX3DV4- SN:3764 September 18, 2020

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3764

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth © Une
f(MH2)C | Permittivity © (S © ConvEX | ConvFY | ConvEZ | Alpha® | {(mm} (k=2)
600 427 0.88 8.51 8.51 9.51 0.10 1.20 +13.3%
750 41.9 0.89 9.29 9.29 9.2 0.39 0.80 £120%
835 41.5 0.80 9.02 9.02 9.02 0.39 0.95 +£12.0%
900 415 0.97 885 .85 8.85 (.37 0.95 +12.0%
1450 40.5 1.20 8.36 8.36 8.36 0.38 0.80 +12.0%
1640 4.2 1.31 8.17 8.17 8.17 0.33 0.86 £12.0%
1750 40.1 1.37 7.88 7.88 7.88 0.33 0.88 +12.0 %
1900 40.0 1.40 7.56 7.56 7.58 0.32 0.86 £12.0%
2000 40.0 1.40 7.41 7.41 7.41 0.30 0.86 £12.0%
2300 39.5 1.67 7.21 7.21 7.21 0.32 0.90 +12.0%
2450 39.2 1.80 7.05 7.05 7.05 0.43 0.90 +12.0%
2600 39.0 1.96 6.91 6.91 6.91 0.40 0.90 +12.0%
3300 38.2 271 6.73 6.73 8.73 0.35 1.30 +13.1%
3500 37.¢ 2.91 6.50 6.50 6.50 0.35 1.30 +13.1%
3700 37.7 3.12 6.40 6.40 6.40 0.35 1.30 £ 131 %
3900 37.5 3.32 6.20 6.20 6.20 0.30 1.60 +13.1 %
4100 37.2 3.53 594 5,94 5.94 0.40 1.60 +13.1%
4200 37.1 3.63 5.92 5.92 5.92 .40 1.70 £13.1%
4400 36.9 3.84 5.90 560 5.90 0.40 1.70 £13.1%
4600 36.7 4.04 5.72 5.72 5.72 0.40 1.80 £131 %
4800 36.4 4.25 5.57 5.57 5.57 0.40 1.80 +13.1 %
4950 36.3 4.40 541 5.41 5.41 0.40 1.80 £13.1%
5200 36.0 4.68 5.08 5.05 5.05 0.40 1.80 +131 %
5300 35.9 4.76 4.90 4.90 4.90 0.40 1.80 +13.1%
5500 35.6 4.96 4.80 4,80 4.80 0.40 1.80 +13.1%
5600 35.5 5.07 4.70 4.70 4.70 0.40 1.80 +13.1%
5800 35.3 5.27 4.65 4.65 4.65 0.40 1.80 +13.1%

¢ Frequency validity above 300 MHz of + 100 MHz only applies for DASY v4 4 and higher {see Page 2, else it is restricted to £ 50 MHz. The
uncertainty is the RSS of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band. Frequency validity
helow 300 MHz is £ 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectively. Validily of ConvF assessed at
6 MHz is 4-9 MHz, and ConvF assessed at 13 MHz is 9-19 MHz. Above S GHz frequency validity can be extended to + 110 MHz.

F At frequencies below 3 GHz, the validity of tissue parameters (¢ and o) can be reiaxed to £ 10% if liquid compensation formuia is applied to
measured SAR values. Af frequencies above 3 GHz, the validity of tissua parameters (s and a) is resiricted to £ 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.

& AlphafDepth 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
diarmeter fromn the boundary.
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EX3DV4- SN:3764 September 18, 2020

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3764

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth © Unc
f(MHz)® | Permittivity " (srm* ConvF X | ConvEY | ConvFZ | Alpha® | (mm) {k=2)
600 56.1 0.95 9.52 9.52 9.52 0.10 1.20 +13.3%
750 55.5 0.96 9.14 g.14 9.14 0.39 0.54 £12.0%
835 55,2 0.87 8.80 8.80 8.80 0.49 (.85 +120%
900 55.0 1.05 8.64 8.64 8.64 0.35 1.04 +12.0%
1450 54.0 1.30 8.21 8.21 8.21 (.45 0.80 £12.0%
1640 53.7 142 8.16 8.16 8.16 0.35 0.86 +12.0%
1750 534 1.49 8.00 8.00 8.00 0.39 0.86 +*12.0%
1800 53.3 1.52 7.66 7.66 7.66 0.34 0.86 £12.0%
2000 53.3 1.52 7.51 7.51 7.51 (.34 0.86 120 %
2300 52.9 1.81 7.25 7.25 7.25 0.36 G.90 +120%
2450 52.7 1.95 7.15 7.15 7.15 0.36 0.90 +12.0%
2600 52.5 2.18 7.02 7.02 7.02 0.31 0.82 +12.0 %
3300 51.8 3.08 6.44 6.44 6.44 (.40 1.30 +13.1%
3500 51.3 3.3 6.17 8.17 6.17 .40 1.30 +131%
3700 51.0 3.55 8.08 8.08 6.08 0.40 1.30 £13.1%
3800 51.2 3.78 5.94 5.94 5.84 0.40 1.70 £13.1%
4100 50.5 4.01 578 578 5.78 0.40 1.70 +13.1%
4200 50.4 4.13 575 5.75 5.75 (.40 1.7C +13.1%
4400 50.1 4.37 571 5.71 5.71 0.40 1.70 +131%
4800 49.8 4.60 5.46 5.46 5.48 0.40 1.70 +13.1 %
4800 49.6 4.83 5.38 5.38 5.38 (.40 1.90 +13.1%
4950 49.4 5.01 4.92 4.92 4.92 0.50 1.80 #13.1%
5200 48.0 5.30 412 4.12 412 0.50 7.90 +13.1%
5300 48.9 542 4.03 4.03 4.03 0.50 1.90 +131 %
5500 48.6 5.65 3.76 3.76 3.78 0.50 1.90 +13.1%
5600 48.5 5.77 3.71 3.71 3.71 0.50 1.80 +13.1 %
5800 48.2 .00 3.78 3.78 3.78 .50 1.80 +13.1%

% Freguency validity above 300 MHz of + 100 MHz onty appties 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 ihe 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 respeclively. Validity of ConvF assessed at
6 MHz is 4-9 MHz, and ConvF assessed at 18 MHz is 9-19 MHz. Above 5 GHz frequency validity can be extended to + 110 MHz.

F at frequencies balow 3 GHz, the valigity of tissue parameters {r and o) can be relaxed 1o £ 10% if liquid compensation formula is applied to
measured SAR vajues. Al frequencies above 3 GHz, the vaiidity of tissue parameters (x and a} is restricted to + 5%. The uncerainty is the RSS5 of
the ConvF uncertainty for indicated target fissue parameters.

© alpha/Depth are determined during calibration. SPEAG warcants that the remaining deviation dug 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
diameter from the boundary frequencies below 3 GiHz and below + 2% for frequencies belween 3-8 GHz at any distance larger than haif the probe
tip diameter from the boundary.
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EX3DV4- SN.3764

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3764

Calibration Parameter Determined in Body Tissue Simulating Media

September 18, 2020

Relative Conductivity Depth® Unc
f(MHz}® | Permittivity” {sm)* ConvF X | ConvEY | ConvFZ | Alpha® | (mm) (k=2)
6500 34.5 6.07 5.20 5.20 5.20 0.20 2.50 +18.6 %

€ Calibration procedure for frequencies above 6 GHz is pending accreditation. Frequency validity above 6GHz is 2 700 MHz. The uncertainty is the
RSS of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated fraquency band.

* At frequencies 6-10 GHz, the validity of tissue paramelers (z and o) can be relaxed to + 10% if iiquid compensation formula is applied to measured
SAR values. The unceriainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.

& AlphaiDepth 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; below + 2% for frequencies between 3-6 GHz; and below & 4% for frequencies between 6-10
GHz at any distance larger than half the probe tip diameter from the boundary.
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Unceriainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 3 =0°

=600 MHz, TEM f=1800 MHz R22
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Uncertainty of Axiz| Isotropy Assessment: £ 0.5% (k=2)
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EXI0WA- SN3TE

Dynamic Range f(SARgaq)

(TEM cell , fouu= 1900 MHz)

Ungertainty of Linearity Assessment: £0,6% (k=2)
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Conversion Factor Assessment

{ = B35 MHz, WGLS RO (H_convF) { = 1900 MHz WGLS R22 (H_convF)

A ! ._ - 3 }
1 [pmss] H LI

] 1] 1] [}

sk e iyl e aid

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

<10 =08 06 04 02 00 0 04 05 08 1.0
Uncertainty of Spherical Isolropy Assessment: £ 2.6% (k=2)
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