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1 Calibration report “Probe EX3DV4” — SN: 3944

Calibration Laboratory of S, S Schweizerischer Kalibrierdienst
Schmid & Partner Y s\&/’@ " ¢ Service suisse d'étalonnage
Engineering AG % o Servizio svizzero di taratura

B NG Swiss Calibration Service
Zeughaussirasse 43, BI04 Zusich, Switzedind U TN \., =

hocredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accredilation Service is one of the signatories to the EA
Multiisteral Agreement for the recognition of calibration cerlificates

Client Cetecom Advanced
Searbrucken, Germany

\ J

Certificate No. ’ EX-3944 May25

CALIBRATION CERTIFICATE

Cbject EX3DV4 - SN:3944 ]

?
Caliaratien precadure(s) QA CAL-01.v10, QA CAL-12.vi0, QA CAL-14.v7, QA CAL-23.v6,
QA CAL-25.v8

Calibration procedure for dosimetric E-field probes

Callbration date May 16, 2025

This calibration certificate documents the traceabilty to national standards, which realize 1ha physical unils of measurements {S1),
The measuremaents and the uncertaintios with confidercs protabdity are givan on the following pages and are part of the cartificase.

| All calirations nave been conducted in the closed laboratory faciity: environment tamparatura (22 « 3)°C and humidity < 70%.
Calibration Equipment used (MATE ¢ritical ke calibration)

Primary Standards 5] Calbrapon Date (Certificate No.) Sched. Cak.
Powar Sensor RAS NRP-33T SN: 100967 | 26-Mar-25 [No. 217-04250) Mar-26
Type-N mismatch combinatan SNILI118 | 26-Mar-25 (No. 217-04262) W26
OCP DAK-12 SN 1016 24-Seat-24 (No, OCP-DAKI2-1018_Sep24) Sep b
OCP DAK-3.5 “SN: 1249 25-56t-24 (No. OCP-DAKS.5-1240_Sep2d) Sep2b
Referance Prote EX30V4 SN 7349 10-Jan-25 (NG, EX3-7349_Jands) Jan-26
DAEA 1301 07 -Nov-24 (No. DAEA-1301_Novad) N 25
| Secendary Standards [ 1D | Crck Date (in hause] | Scred. Check |
{ ACAP 2020 Satup 1 SN L7404 | 30-Sepr-24 (No. Repuet AGAPSUZ0E-Cave 209405308 | Sop-2b |
Name Functivn Signatura
Calitvated by Aidonir Georngisdou Laboratory Technician

Man
Approved by Swan Kilhn Technical Manager » A / M A(

Issued: May 16, 2025
This calibraton certificate enall not be reproduced excepl o fll without wrilten approval of the latoratory.
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RO - S Schweizerischer Kalibrierdienst
Calibration Laboratory of SN PR Sapvics: sttae o diaags
gchmld & Partger = C  servizio svizzero di taratura

ngineering Al e S Swiss Calibration Service
Zeughaussirasse 43, B0 Zurich, Swilzerand ‘v'”zt..n.\:-“\? \‘uu. ‘o"

Accredited by the Swiss Accraditation Service (SAS) Accreditation No.: SCS 0108

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

Glossary

TSL fissue simulating liquid

NOHRM Y2 sensitivity in free space

ComvF sensitivity in TSL / NORMx.y.z

cCcP dinde compression point

CF crest factor (1/duty_cycle) of the RF signal
ABCD modulation deperdent linearization parameters

Polarization  rotation around probe axis

Polarization £ 2 rotation around an axis that is in the plane nermal to probe axis (at measurement center], Le, 9= 0lis
normal to probe axis

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

Calibration is Performed According to the Following Standards:

a) IEC/EEE 62209-1523, "Measurement Procedure For The Assessment Cf Specific Absorption Rate Of Human Exposure
To Radio Frequency Fields From Hand-Held And Body-Worn Wireless Commurnication Devices — Part 1528: Human
Modets. Instrumentation And Precedures (Frequency Range of 4 MHz 10 10GHz)", October 2020,

bl KDB 865864, "SAR Measuremeant Reguirements for 100 MHz to £ GHz"

Methods Applied and Interpretation of Parameters:

» NORMzx, y.z: Assessed for E-field polarzation # = 0 (f < 200MHz in TEM-cell: / = 1800MHz- R22 waveguide). NORMx y.z

are only intermadiate values, i.e,, the uncertainties of NORMX.y.z doas not atlect the EZ-field uncertainty inside TSL {see

below ConvF).

NORMit)x.y.2 = NORMzx,y.z * frequency_respanse (see Frequency Response Chart), This lineasizaticn is implementad in

DASYS soltware versions later than 4.2. The uncertainty of the frequency response is included In the stated uncertainty of

ConvF.

DCPx.y.z: DCP are numerical lnearization parameters assessed based on the data of power sweep with CW signal. DCP

doees net depend on requency nor media.

PAR: PAR iz the Peak {0 Average Rato that is not calibrated but determined based on the signal characteristics

Ax.yz; Bxyz; Cxyz: Dx.yz; VRxyz: A B, C, D are numerical ingarization parameters assessed based on the data of

power sweep lor specilic modulation signal. The parameters do not depend on frequency nor media, VA is the maximum

calibration range expressed in BMS voltage across the dicde.

ConvF and Bounidary Effect Parameters: Assessed in fiat phansom using E-field (or Temperature Transler Standard jor

f = BO0MHZ] and inside waveguide using analytical fisld distributions basad on power measuremenis for | = 800MHz. The

same s21ups are usad for assessment of 1he paramelers applied for boundary compensation (alpha, depth) of which typical

uncettainty vakees are given. These parameters are used in DASY4 software o improve probe accuracy close to the

boundary. The sensitivity in TSL corresponds to NORMzx,y.z * ConvF whereby the uncertainty correspends o that given for

ConvF. A frequency dependent ConvF is used in DASY version 4.4 and highar which allows extending the validity from

+50 MHz 1o £ 100 MHz.

Sphencal isotropy (30 deviation from isetropyy: in a field of low gradients realized using a ftat phantom exposed by a patch

antenna.

« Sensor Offsel. The sensor olfsel corresponds to the offset of virtual measurement canter from the probie tp (6n probe axis).
No tolerance required.

« Connector Angfe; The angle is assessed using the information gained by determiniag the NORMx (no uncertainty required).

.

Certificate No: EX-3344_May25 Page 2 pt 22
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EX3004 - SN:3944 May 16, 2025
Parameters of Probe: EX3DV4 - SN:3944
Basic Calibration Parameters
Sensor X Sensor Y Sensor Z Unc {k =2)
Norm (uVi(WimpE) A 0.55 0.61 0.42 £19.1%
DCP (mv) B 100.8 100.7 103.6 +8.7%
Calibration Results for Modulation Response
uiD Communication System Name A B c D VR Max Max
dB | dB /v d8 | mV | dev. | Unct
k=2
¢ W X | ¢.00 0.00 1.00 | 0.00 | 132.4 | £1.6% | £4.7% |
Y| 000 0.00 1.00 | 476
Z| 000 0,00 1.00 7410
10352 | Pulse Waveform (200Hz, 10%%) X 2060 | 9192 | 2133 | 16.00 | 60.0 | x2B% | =9.6%
Y2000 | 9543 | 2404 60.0
Z | 2000 | Bre& | 1B52 60.0 _
10352 | Pulse Waveiorm |200Hz, 20%) X 12000 | 9354 | 21.24| 699 | 800 | £1.6% | £9.6%
(Y2000 | 9553 | 2295 800
Z12000 | 89S8 | 1637 5.0
10354 | Pulse Wavetorm (200Hz, 40%¢)- X | 2000 98 .48 2246 | 398 | 950 [ +1.3% [ 196%
Y | 20.00 9833 | 22390 850
Z | 20,00 9454 | 1942 850 —
10355 | Pulse Wavelorm (200HZ, 60%s) X 2000 | 10608 | 2480 | 222 | 1200 | =1.2% | =9.6%
Y| 2000 | 103.01 73.76 | 1200
23600 | 10487 | 2307 150.0
10367 | QPSK Wavetorm, 1 MHz X| 176 | 6687 1549 | 1.00 | 150.0 | +1.9% | +9.6%
Y| 178 | 6564 | 1500 1500
Z1 173 678 15.77 150,
10388 | QPSK Waveform, 10 MHz X1 234 6880 | 1620 | 000 [ 1500 | £1.1% | 2956%
Y oA 08| 1586 | 1500 |
Z1 225 6878 | 16.28 | "150.0 |
10398 | 64-CAM Waveform, 100kHz X | 299 7100 | 1904 | 3.01 | 1500 | 10.8% | 19.6%
Y| 321 70.51 1665 150.0
Z1 270 70.82 | 19.06 | 150.0
10255 | 64-QAN Waveform, 40 MHz X | 380 67.68 | 1604 | 0.00 | 150.0 | £0.8% | +9.6%
Y| 346 G656 | 1546 150.0
Z| 353 6755 | 1604 150.0
10474 | WLAN CCDF, 64-QAN, 40 MHz X| 477 | 6533 | 15.39 | 0.00 | 150.0 | +2.0% | £9.6%
Y| 488 | 6523 | 1528 1500
Z| a6 &84z | 15.43 1500
Nopte: For details on UID parameters see Appendix
The reported uncertainty ol measurement is stated as the standard uncertainty of measuremaent multiplied by the coverage
factor k=2, which for a normal distributicn corresponds 1o a coverage prabebility of approximately 95%.

A Tho uncectainties of Notm X,Y.Z da net atkect i3 EZ-flakd uncertainty insida TSL (528 Pages 5 80d5),
B Lingarzason pammesar urcertninty far masimum specilisd fiakd strangth
£ Lincertainty is daterminad ugrg the max. deviation fram lrear respansa applying rectanguiar distribution and s expeessed bor the square of the ekl valug,

Certificate No: EX-3844_May25
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EX3DV4 - SN:3944 May 16, 2025

Parameters of Probe: EX3DV4 - SN:3944

Sensor Model Parameters
(] cz @ T T2 T3 T4 T5 6
tF 1F v msV2 | msy! ms V2 v
X 456 336.45 34.85 20,04 D.0D 5.10 1.22 D22 1.01
y 56.8 421,46 3517 2145 0.55 510 0.63 047 1.01
z 36.7 267 00 3402 11.07 9.00 5.03 1.65 0.01 100
Other Probe Parameters
Sensor Arrangement Trianguiar
Connector Angie 0.7¢
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Cuersll Length 337 mm
Probe Body Diameater 10mm
Tip Length 3mm
Tip Diameter 2.5mm
Prebe Tip to Senser X Calibration Point 1 mm
Prebe Tip to Senser Y Calibration Point 1mm
Probe Tip to Sensor Z Calibration Point 1mm
Recommended Measurement Distance from Surtace: 1.4mm

Note: Measuremant distance ¥Dm SUrace C30 DR INZEARBE 1o 34 mim e an Ares Scam job.

Certificate No: EX-3944 May25 Page 4 o 22

cetecom advanced GmbH Document No. 1-2152-25-01-02_TR1-A301-R01
Untertuerkheimer Str. 6-10, 66117 Saarbruecken Page 6 of 57
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EX30VE - SN:3944 May 15, 2025

Parameters of Probe: EX3DV4 - SN:3944
Calibration Parameter Determined in HSL

f (MHz)© Relative Conductivity™ | ConvFX | ConvFY | ConvFZ | Alpha® | Depth® | unc
Permittivity® (Sim) {mm) {k =2}
6 55.0° 0.75 17.64 18.18 20.60 0.00 125 | 2133%
13 55.0 .75 16.33 16.83 19.07 0.00 125 | +133%
450 435 0.87 1.01 11.01 11.01 0.18 130 | 413.3%
600 27 0.88 10.58 1058 10.56 0.10 125 | 413.3%
750 1.9 0.89 9.45 978 967 0.35 127 | £11.0%
-850 a5 0.92 897 9,28 8947 0.35 127 | #11.0%
a0n 45.5 n.a7 9.25 9.58 847 0.35 127 +11.0%
1450 405 120 821 8.50 B840 0.35, 127 | £11.0%
1640 402 1.81 .01 .30 8.20 0.35 127 | £11.0%
1750 40.1 1.37 .00 8.29 8.19 0.34 127 | 21100
1900 40.0 140 767 7.94 785 0.34 127 | +110%
2150 397 1.53 7.70 7.97 7.88 0.34 127 | 4110%
2300 395 1.67 752 7.79 769 0.34 127 | 411.0%
2450 9.2 1.80 7.53 7.80 7.7 0.34 127 | #11.0%
2600 3%.0 1.96 7:31 7.57 7.48 0.3¢ 127 | #11.0%
3300 382 27 6.55 5.79 8.71 0.33 127 | #13.1%
3500 319 291 6.71 6.95 687 0.33 127 | +131%
3700 ary 312 6.77 7.08 6493 0.33 127 | £131%
5200 36.0 465 548 5.66 551 0.30 127 | £131%
5200 359 478 529 5.47 541 0,29 127 | £131%
5500 356 4.8 5.1 5.29 523 0.28 127 | £131%
5600 355 507 513 5.32 5.25 0.27 127 | =1814%
5500 35.3 527 5.02 5.20 5.14 025 127 | 213.1%

C Froguency vaitity sbave 300 MHz of <100 MHz only spolins far OASY va.4 and highar (seq Page 21, %6 It B restricied te 1 S0MHZ, Tha uncarnardy is the
FES of the Cornf unceriainty 3t calibration dragquency ard 1ha uecartainty 9 the ingieaied lrequency bard. Fraquercy vaidity bafow 300 Mz & +10, 25,
40, 50 ana 70 Mbz for ConvF assasements at 30, 64, 128, 150 and 220 MH2 reepectively. Validiy of ConvF assunsed i 6 MMz = 4-5 MHz, and ConvF
pasemsedat 1ANHZ £ 899 MEZ. Above 5GHZ Imqnnc-, valdly can be exienged 10 =1 10MHz,

" Yhe probes are cab 180 tesue simolaling Sauide [TSL) !ial devane ko ¢ and o by less tan =5% from the target valses {typically batier than 3%
ard are valid for TSL with amm of up ¢ + 1095 it SAR coreclion & apeded.

S ApnaDepe ae dataravned dufng calitralion. SPEAG that the ini seadue fo the baundary oftect after compansation is aways kss
than £1% K freguencies bakw 3GHz and below 22% for Fequancies between 3-6GHz any dstarce largar than half the praba fig dameta rom the
boundary.

" Tha siated uncanasy i the total cakbration unceriainty [k = 2] of Norm ConvF. This is pauivaiees 3o th uncartainty componsnt with the symbol CF in
Tabdz 9 of IECIEEE 5220515262020,

Certificate No: EX-3344_May25 Page 5 of 22

cetecom advanced GmbH Document No. 1-2152-25-01-02_TR1-A301-R01
Untertuerkheimer Str. 6-10, 66117 Saarbruecken Page 7 of 57
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EX30V4 - SN:3944 May 16, 2025

Parameters of Probe: EX3DV4 - SN:3944
Calibration Parameter Determined in HSL

f (MHz)¢ Relative Conductivity” | ConvF X | ConvFY | ConvFZ | Alpha® | Depth® unc"
Permittivity™ (Sim) {mm) (k=2)
6500 345 607 5.62 5.82 5.75 0.20 1.27 +1B.6%

© Fraguency vaioily & —600/+ 700 MHz a1 6.5 GHe. +700 Metz a1 or shave 7GHz, and +150 MHz at 985 GHz, The unzertainty is the ASS of e Convf
urceelainly al cabbeation frequancy and the uncertainty for e indcated frequency band.

F The peobes are caltirated URng 35510 Smuiaang lauids (TSL] that dswiate for ¢ and o by 1665 than <1055 Tom (he targel vaksss (vpically bettar than «6%)
andan: valkl or TSLwith 0evianons of up 10 + 10%. '

G dponaDept ans determiosd durng calibraton. SPEAG warants thal the remaining devistion dus 1o the boundsry effect after compansatian ls dways ks
tran =15 for fraquencies Delow 3 GHz, below =21 o1 frequencies betaeen 3-8 GHz; ard below =45 Yor frRguencias batwesan 6-10 GHz at any distarcs
largar $han halt the peote Yp damster fam the boundary.

H The stated uncertany is the tot calbeation uncertainty I = 2) of Norm-Gonwk. This (8 eoutvaient 10 the Lrcedsinty componen with the symbel CF
Table 8 of IECIEEE 62206- 15282020,

Certificate No: EX-3844_May25 Page 6 of 22

cetecom advanced GmbH Document No. 1-2152-25-01-02_TR1-A301-R01
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EX3DV4 - SN:3944

15 T T

May 15, 2025

Frequency Response of E-Field
(TEM-Cell:1110 EXX, Waveguide:R22)
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—o—TEM —o-R22

Uncertainty of Frequency Response of E-field: +6.3% (k=2)

Certificate No: EX-3344_May25

Page 7 of 22

cetecom advanced GmbH
Untertuerkheimer Str. 6-10, 66117 Saarbruecken

Document No. 1-2152-25-01-02_TR1-A301-R01

Page 9 of 57



cetecom

advanced

EX3DV4 - SN:3944 May 16, 2025

Receiving Pattern (¢), ¢ =0°

f-600 MHzZ, TEM, 0°

1=1800 MHz, R22, 0°

-—.—x
—— Y
—Z
—s—Tot

0.5
)
2 U‘W'
2
w
-05
0 w0 120 8 240 300 60
Rolt ]
—o— 100 0Hz —— GO0 MHZ « 1800 MHz —»— 2500 MHz

Uncertainty of Axial isclropy Assessment: +0.5% (k~2]

Certificata No: EX-3944_May2s Page § of 22

cetecom advanced GmbH Document No. 1-2152-25-01-02_TR1-A301-R01
Untertuerkheimer Str. 6-10, 66117 Saarbruecken Page 10 of 57
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EX3DV4 - SN:3844 May 16, 2025
Dynamic Range f(SARus.)
(TEM cell, oy = 1900 MHZ]
108
108
=
=l
2
=
2
,?_:.
R 0
10¢
1072 10! 10° 10 107
SAR [mWicm®)
—»— rol compensated —— compensated
2 r
1
o
ot o . - 3
b, =
I.IEJ \4\‘\
-1 \
-2 - kbl T S
1072 107! 100 10’ 102
SAR [mWicm?]
~=— not compensated —s— compensated
Uncartainty of Linearity Assesement: +0.6% (k=2)
Certificate No: EX-3944_May25 Page § of 22
cetecom advanced GmbH Document No. 1-2152-25-01-02_TR1-A301-R01

Untertuerkheimer Str. 6-10, 66117 Saarbruecken Page 11 of 57
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EX30DV4 - SN:3g44 May 16, 2025

Conversion Factor Assessment

121900 MHz, WGLS R22 (H_comvF)

T T

SAR [(W/kgW]

0 1 1

¢ 10 20 30 40
z[mm]

. analyﬁcal —e— measurad

Deviation from Isotropy in Liquid
Error (i0.4), 1 = 900 MHz

-
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|

135 10 208
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210 a8

-1 -03 -0& -04 -D2 0 02 04 06" 08

Uncertainty of Spherical Isolropy Assessment: +:2.6% (k=2)

Certificate No: EX-3944_May25 Page 10 of 22
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2 Calibration report “Probe EX3DV4” — SN: 3944

S Schweizerischor Kallbrierdienst
Calibr_aﬁon Laboratory of ,-"‘*\ Sasvics sulies & islonoigs
Schmid & Partner C Servitio svizzero di taratura
Engineering AG s/ S Swiss Calibration Service
Zoughiwssirsses 43, BOOA Zurich, Saitzedand z.fﬁi Ny
Accrodted by the Swiss Accrediation Sorvice {SAS) Accreditation No.: SCS 0108

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

Chient Cetecom Advanced \ Cortiticate No. ‘ EX-3944_May26
Ssarbriicken, Germany
CALIBRATION CERTIFICATE
Onjoct EX3DV4 - SN:3844
Caltration procedura(z) QA CAL-01.v10, QA CAL-12.v10, QA CAL-14.v7, QA CAL-23.v6,

QA CAL-25.v8, QA CAL-48.v2
Calibration procedure for dosimetric E-field probes

Caibraton date May D5, 2026

This calbration certificate documents the traceablity b national stendarts, which raalize the physical units of measurements {S).
The measuramants and the uncertainting with confidence prababiiity are given on Ihe lolowing pages and ara part of 1he cecbficate,

All zalbrations have been conducied i tha closad laboratory tacilty. emdronment tamparature (22 + 3)°C and humridity < 70%.
| Calbration Equoment used (MATE eritical tor calbeation)

‘ _;a'%' Siandards 0 CallEration Date [CertAcale No) Sched, Cal
v Sansor ARG NAPADT EN: 101851 Z2-Apr-26 (NO, 2026-007003) Ape2T
Nlype mamaseh combiration BN L1118 26-Mar-25 (No, 2005-005552) Var-2r ‘
OGP DAK-12 SN 1078 T6-56p1-25 [N, OGP-DAK1E-1016_Sepeb) | Bop-26
OCP DAK-3.5 BN 1248 16-Sopl-25 (N6, OCP-DAKI 51243 Sepds) | 5ep-26
TRolerence PIobn EXBOVA SK: 7349 25-J8n-26 (0. EX3-7949_Jan26) Jan21
DAEd SN 1301 Z2-Ian26 (No, DAEA-1301_Janas| Jan-27
Secondary SIBrdarcs 152 Chock Dasw (n house) Sched. Check
AGAE 2020 ? Satup 1 SN: L1408 071-0ct-25 (10, IHGK_AGAP2020-1_0ecies) | oied
OCP DAK-12 BN 1009 24-Fon-2E [No. OCP-DAK12-1028_Fenct) | Fen27
OGP DAK-3.5 SN- 1335 10-Dwe-25 (V0, OCP-DAKS 5-1536_Deces) | Pec2s
Netwark, Analyzer Keysght ESOBIA AL MY54504221 | 30 Gepl-24 [No, B75.CALI8.54483-Sep2d) | Sep26
[ Name Function Sona:ure
Calivrated by Adania Georgadou Laboratory Tecnnician ﬁ : ‘ ﬂ
D
Appeoved by Sven Kihn Tachrical Manager d’M
ssued: May 06, 2026
This caloration cartificate shal not be reproduced except In full withou! wnlten approwal of the bocatary,

Certificate No: EX-3944_May26 Page 1 of 21

cetecom advanced GmbH Document No. 1-2152-25-01-02_TR1-A301-R01
Untertuerkheimer Str. 6-10, 66117 Saarbruecken Page 13 of 57



cetecom

advanced
Calibration Laboratory of S& S :m'm'“"’;mmm
Schmid & Partner € gonitiio svizzieo di ,.mm""""
Engineering AG Ny S Swiss Calibration Service
Zeughausstrasse 43, 8004 Zurich, Switzerand G
Accredited by the Swigs Accredtation Senvice {SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement Tor the recognition of calibration certificates

Glossary

TSL tissue simulating liquid

NORMx,y.z sansitivity in free space

ConvF sensitivity in TSL / NORMx .z

DCP diode compression point

CF crest factor (t/duty_cycle) of the RF signal
A.B,C D modutation dependent inearization paramaters

Polarization ¢  rotation around probe axis

Polarization & £ rotation around an axis thal iz in the plane normal to probe axis (at measurement center), ie., ti=01s
normal to probe axis

Connector Angle  information used in DASY system 1o afign probe sensar X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) |EC/IEEE 62209-1528, ‘Measurament Procedure Fer The Assessment Of Specific Absorption Rate Of Human Exposure
To Radio Frequency Fiekds From Hand-Held And Body-Worn Wireless Communication Devices ~ Part 1528: Human
Models, Instrumentation And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

b) KDB 865664, ‘SAR Measurement Requirements for 100 MHz 1o 6 GHz"

Methods Applied and Interpretation of Parameters:

« NORMx,y.z: Assessad for E-field polarization ¢ = 0 (f < 800 MHz In TEM-call; f > 1BCOMHMHz: R22 waveguide), NORMx v,z

are only intermediale values, |.e., the uncertainiies of NORMx.y,z does not affect the E2-fieid uncertainty inside TSL (see

below ConvF).

NORM([fIx,y.z « NORMx,y.z * frequency_response (see Frequency Respanse Chart). This linearization is implemented in

DASY4 software versions later than 4.2. The uncertainty of the frequency responsa s included in the stated uncartainty of

ComvF.

DCPx,y.z: DCP ara numerical linearization parameters assessed based on the data of power sweep with CW signal. DCP

does not depend on frequency nor madia,

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

Ax .z Bx.yz: Cx.p2: Dxyz: VRxy.z: A, B, C. D are numerical knearization parameters assessed based on the data of

power sweep for specific modulation signal, The parameters do not depend on Irequency nor media. VR is the maximum

calibration range expressed in RMS voltage across the diode.

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer Standard for

f = B00MHz) and inside waveguide using analytical field distributions based on power measurements for f > 800 MHz. The

same sefups are used for assessment of the parameters applied for boundary compensation (alpha, depth) of which typical

uncertainty values are given, These parameters are used Iin DASY4 software to improve probe accuracy close to the

boundary, The sensitivity in TSL corresponds to NORMx.y.z * ConvF whereby the uncertainty corresponds to that given for

ConvF. A frequency dependent ConvF is uged In DASY version £.4 and higher which allows extending the validity from

+50 MHz to +100 MHz,

+ Sphericai isotropy (3D deviation from isotropy): 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 victual measurement center [rom the probe tip (on probe axis).
No 1olerance required,

* Connector Angle: The angle is assessed using the information gained by determining the NORMx (no uncertainty required).
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EX30V4 - SN:3944 May 05, 2026

Parameters of Probe: EX3DV4 - SN:3944

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc(k=2)
Norm (uV/(V/im)E) A 0.56 0.61 0.42 +10.1%
DCP (mV) B %94 a8.1 101.7 +4,7%

Calibration Results for Modulation Response

"UID | Communication System Name A 8 [ D VR | Max | Max

d8 | dB,uV dB | mV | dev. | Unc®

k=2

X | 0.0 0.00 7.00 | 0.00 | 145.7 | £1.0% | =4.7% |
0 Continuous Wave Y| 0.00 0.00 1.00 126.7
Z| 000 0.00 1,00 128.1

X| 0082 6158 | 14.31 ] 1000 | 24.0 | £1.3% | +3.6%
10352 | Pulse (D«10%, T=5ms) Y1 100 | 6061 13.71 —25.0
Z ] 0.85| 6380 | 1549 240

% | 085 G54 | 1428 | 600 | 480 | +1,00% | 9.6%
10353 | Pulse (D=20%, T=5ms) Y| 101 | 6382 | 1367 390
Z| 078 6581 15.49 80

X | 077 | 6755 | 14.26| 3.08 | 950 | £0.9% | =9.6%
10354 | Pulse (D=40%, T=5ms) Y| 0093 | &663 | 1353 §7.0
Z | 6.71 5582 | 1540 96.0

X| 073 68.41 14.25 | 222 | 142.0 | =1.0% | =9.6% |
10355 | Pulse (D=60%, T=5ms} Y1 088 | 68.49 | 1360 146.0
2108 7158 | 1548 14350 |

X | 066 | 6643 | 14.22| 000 | 1150 | =1.7% | +9.6%
10387 | Random (BW=1 MHz, MOD=QPSK) Y| 083 | 0655 73.56 T17.0
057 | 68,70 | 1549 115.0

X | 173 | 6631 14,43 | 0,00 | 123.0 | +1.4% | +9.6%
10388 | Random (BW=10MHz, MOD=0PSK) A R 2 6538 1380 126.0
Z 187 650 | 1549 123.0

X | 0.01 6525 | 1332 | 0.94 | BAD | =1.6% | +9.6% |
10396 | Random {BW~100kHz, MOD«S4QAN) Y| 132 | 76.76 | 11.63 86.0
717012 | 6758 | 1547 B4

X| 262 | 6525 | 1446 | 000 | 113.0 | £3.3% | £9.6% |
10399 | Random (BW=40 MHz, MOD=54QAM) Y1 257 | 6433 | 13.96 117.0
7| 285 | 6753 | 1549 114.0

X | 387 | 6280 | 1447 | 000 | 820 | +1.2% | +9.6%
10414 | Random (BW=40MHz, HIGH PAR) Y| 373 | 6207 | 1397 55.0
Z|a27 8526 | 1544 2.0

Note: For detalls on UID parameters see Appendix

The reported uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage
tactor k=2, which for a normal distribution corresponds 10 a coverage probability of approximately 85%.

A The uncertaintios of Norm X.Y.2 da nof atfect the £7-fieic uncertainty inside TSL (see Pages § avd 6).
B | inearization parameter Ledentainty for maxmuim spacted fiakl strangt,
E Uncertainty is seermined using e max. deviation fom toaar eaponse applying rectangutar aistribution and |5 exprassed for the sauam of the Held valuo
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EX3DV4 - SN:3944 May 05, 2026

Parameters of Probe: EX3DV4 - SN:3944

Sensor Model Parameters
ci c2 @ T T2 T3 T4 T5 ] % |
iF iF v-! msV ? msV-! ms v-2 v-!
% 343 251.75 34.29 20,04 0.00 510 1.22 0.22 1.01
y 40.8 5. 3308 2145 0.55 5.10 0.64 0.47 1.01
z 279 204.16 3411 11.07 0.00 5.03 1.68 0.0 1.00
Other Probe Parameters
Sensor Arrangement Triangular
Connector Angla -1.9°
Mechanical Surface Defection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 12mm
Tip Length amm
Tip Diameter 25mm
Probe Tip 1o Senser X Calibeation Point 1mm
Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensar Z Calibration Point 1 mm
Recommernded Measuremant Distance from Surface 1.4mm

Note: Measuromort distance trom surtace can e increased 1o 3-4 mm %r an Area Scan job
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EX30DV4 - SN:3944 May 05, 2026

Parameters of Probe: EX3DV4 - SN:3944
Calibration Parameter Determined in HSL

1 (MHz)® Relative Conductivity™ | ConvFX | ConvFY | ConvFZ | Alpha® | Depth® | UncH
' Permittivity” (S/m) (mm) (k=2)

6 55.0 0.75 17.60 18,66 20.49 0.00 1.25 +13.3%

12 55.0 0.75 16.13 17.10 18.78 0.00 125 | +13.3%
450 435 0.87 11.04 11.04 11.04 0.16 1.30 +13.3%
600 42.7 0.88 10,39 10.39 10,38 0.10 125 +13.3%
750 419 0.80 9,54 10.22 .89 031 1.27 +11.0%
850 415 092 .08 9.72 S.41 0.31 1.27 +11.0%
200 415 0.97 a9 9,55 9.25 0.31 1.27 +11.0%
1450 a5 1.20 8.17 8.75 8.48 0.32 127 | #110%
1640 402 131 804 861 8.34 0.32 127 +11.0%
1750 401 1.37 7.06 8.53 8.26 0.32 127 | +11.0%
1800 400 1.40 786 B.41 8.15 0.32 1.27 =11.0%
2100 398 1.48 7N 8.26 8.00 0.33 127 | £11.0%
2300 395 167 758 8.10 7.84 0.33 127 411.0%
2450 38.2 1.80 745 7.98 7.73 0.33 127 +11.0%
2600 35.0 1.96 734 7.86 7.61 0.33 1.27 +11.0%
3300 382 2N 584 733 7.10 0.34 127 +13.1%
3500 a7.8 2.91 6.72 7.10 6.96 0.34 127 £13,1%
3700 37.7 312 6.60 707 6.84 0.35 1.27 =13.1%
5200 36.0 466 5.31 568 5.50 0.32 127 | £13.1%
5300 359 4.76 522 5,60 5.42 0.31 127 | 413.1%
5500 356 498 4.90 525 5.08 0.29 127 | #13.1%
5600 355 5.07 4.86 521 5.04 0.28 127 | +131%
5800 353 5.27 4.98 5.31 515 0.27 127 | +18.1%

C Froquency valdity above 300 MHz of =100 Maz ony npples tor DASY va.4 ard higher (see Page 2, ee It 5 restricted 1o =60 Madz, Tha uncertainty 5 the
RSS of the Cormd uncarininty &1 calbasion reguancy and tha unceetainty tor the indicater Mequoncy band. Frequency validity befow 300 MHz s =10, 25,
40, 50 and 70 MMz Yor CornF assessments at 30, 54, 128, 150 and 220 MMz respoctvely, Valdty of ConvF assassod at 8 MHz Is 4-9 MHz, and ConvF
assessad At 1IMH2 18 8-10 MHz. Above 5 GHZ treguency vasaly can ba extanged 1p + 110 MHz,

F The probes are cfibrated using Sssue simuisting liquids (TSL) that deviate foc ¢ and o by less than +5% from the target values (typically batter than £3%)
ang are vald for TSL wilh devations of up to = 10% # SAR corection is applied.

S AlpsaDepth ara determined during casbealion. SPEAG warranis that the remairing deviation due 1o the y efoct aher compansation s aways ¥ss
1han £1% for frequencies below 3 GHz and balow +2% for frequencies between 3-6 GHz at any distance larger than halt the probe tip dlamater from the
ooundary,

H The stated uncertainty & the total calbmsion uncertainty (k ~2) of Narm. CanvF. Thi is equivalent to 1he uncertanty compangnt with the symbel CF in
Table & of EECIEEE 62200+1528:2020
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EX30V4 - SN:3844 May 05, 2026

Parameters of Probe: EX3DV4 - SN:3944
Calibration Parameter Determined in HSL

1 (MHz)° Relative Conductivity” | ConvF X | ConvFY | ConvFZ | Alpha® | Depth® UncH
Permittivity® (S/m) {mm) th=2)
6500 34,5 6.07 517 5.54 538 0.20 127 +1B.6%

C Fraquency vaidty is —-600/+700 MHz 0t 6.5 GHz, + 700 MHz a1 or above 7 GHz, ard <150 Mz a1 9,85 GHr The uncectsinty i the RSS of the ConvF
uncartainty a1 caldration frequancy and tha uncertainty for the maicated frequency bard.

F The probes are callbrated using tissus simulasieg Tquids [TSL) that geiate Yor £ and o by k2s than +10% bom the targat vales (typonlly betser than +5%)
and are vakd ‘or TSL with deviations of up to £10%,

G aphaDepth are cetermined during calbration, SPEAG warrants thal the remairing devistion due % the boundary alfect ahsr Compareaton & akays ks
than + 1% Sor frequenrcies beiow 3 GHe: bolow £2% 9 Koguencies batwean 3-6 GHZ: and below 4% for frequentes botwaen 6-10 GHz at any distarce
lamar than half the peoba tip Sameter from the boundary

" The sintod uncartainty &= the %otal calliration unoariuinty (k = 2) of Norm-CorwF, This is equivalent o Ihe uncertainty component wi the symbot CF n
Tabie 9 of £CAEEE 62208-1525:2020
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide:R22)
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Uncortainty of Frequency Response of E-ield: +6.3% (k=2)
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Receiving Pattern (¢), 7 =0°

=600 MHz, TEM, 0°

=1800 MHz, R22, 0°
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Uncertainty of Axial lsotropy Assassment: +0.5% (k=2)
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Dynamic Range f(SARusL)
(TEM cell, foya) = 1900 MH2)
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Uncertainty of Linearity Assessment: +0.6% (k=2)
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Conversion Factor Assessment

1=1900 MHz, WGLS R22 (H_convF)
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Deviation from Isotropy in Liquid
Error (4.6), f = 900 MHz
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Uncartainty of Spherical Isotropy Assessment; +2 6% (k=2)
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3 Calibration report “Probe EX3DV4 — SN: 7566"

Ay, S Schweizerischer Kalibrierdienst
ga::bztg); l‘?b‘:rawry of SN, ¢ Service sulsso dotalonnage
sehmid & Fartne E Servizio svizzero di taratura
Engineering AG b= S Swiss Calibration Service
Zewghausstrasse 43, BI04 Zurich, Switzerland AN

hegredited by the Swiss Accredilation Service (SAS) Accreditation No,; SCS 0108

The Swisa Accrediation Service is one of the signatories to the EA
Muitilateral Agresment for the recognition of calibration certificates

Client Cetecom Advanced Certiticate No. EX-7566_Aug25
Saarbrucken, Germany
CALIBRATION CERTIFICATE ]
Otject EX3DV4 - SN:7566 ‘
Caliteatica pracedire|s) QA CAL-01.v10, QA CAL-12,v10, QA CAL-14.v7, QA CAL-23.v8,
QA CAL-25.v8

Calibration procedure for dosimetric E-field probes

Calibration date August 07, 2025

This ealibration cortificate documants the tracaability ' national standards. which regiza the physical units of measuremants (S),
The measuramens and the uncerainlies with confidence probablity are gven on the Bailowing pagee and are part of the ceartificate.

All caliorations have bean conducied i 1he cosed @boratory Faciity: pavitoament temperature (22 + 3)°C and humidity < 705,
Calibration Equipment used (M&TE critical for caibrabon)

Primary Standards 10 Calbration Date (Cartificate No,) Schad. Cal.
Power Sensor R&S NAP-35T SN 100967 | 30-Anc-23 (NO, 1020300791 769] Apr-28
N-type mismatch combination SN L1118 | 26Man25 (No. 21704292} Mar-26
OCP DAK-12 SN 1016 24-Sept-24 (No. OCP-DAK12-1016- Sep2d) Sep2s
OCP DAK35 SN° 1249 | 23-Sect-2q [No. OCP-DAK3.5-1249_Seps) Sep-25
Aelererce Probe EXSOVE 5N 7399 10-Jan-25 [No. EX3-7349_Janzs) Jan26
DAEY SNC1301 07-NOv-24 (Nb. DAES-13D1_Now2d) Nowv-25
Secongary Standards 10 Chocy Date (in house) ol _hSPpgq. Chack
DCNP 2020 Setup 1 SNTL1404 | 30-5epl-24 (No. Report_ACAP2020E Cawa_20240830s) | Sep-25 ‘
OGP DAK 12 SH- 1029 27-Fab-25 (No. OCP-OAK12-1029_Fabea) Fab26
OCP DAK-3.5 SNET355 | 09-Dac-24 {No. DCP-DAKS.5-1336_Dec2d) Dsc25 i
Nt Function Sinnalure
Calbrated by Joanna Ueshsj Laboratery Techalcian ‘ll M E i
Approvad by Sven Kohn Technical Mahager = A
— .S_g"‘_

Issued: August 07, 2025°

This calibeation cortéicate shall not te reproduced excapt in full witheul written approval of the latoratory.
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Calibration Laboratory of FSES A Nl araesmsoph oot
SChm'd 8‘ Partner % c Servizio svizzero di taratura
Engineering AG Py 4 '#) S Swiss Calibration Service
Zeughausstrasse 43, 8004 Zurich, Switzerand KTLANS e
Accredited by the Swies Accreditation Sanvice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories 1o the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary

TSL bssue simulating Bquid

NORMx v,z sensilvity in free space

ConvF sansiivity in TSL / NORMx,y,2

DCP dicde comprassion point

Cf crést factor (1/duty_cycle) of the RF signal

A B.CD modulation dependent linearization parameters

Pciarization ¢ i rotation around probe axis

Polarization f) # rotation around an axis that is in the plane normal to probe axss (at measurement center); le. #=01
normai to probe axis

Connector Anglée  Information used in DASY system 1o align probe sensor X 10 the robet cocrdinate system

Calibration is Performed According to the Following Standards:

2} |EC/IEEE 62209-1528, "Measurement Procedure For The Assessment Of Specilic Absorption Rate Of Human Exposure
To Radio Frequency Fields From Hand-Held And Body-Wern Wiretess Communication Devices - Part 1528: Humarn
Madels, Instrumentation And Procedures {Frequency Range of 4 MHz 1o 10 GHz)", Catober 2020,

b} KOB 865564, "SAR Measurement Requirements for 100 MHz to 8 GHz"

Methods Applied and Interpretation of Parameters:

+ NOAMx v.2: Assassed for E-field polarization ¢ =0 {f < 9D0MHz in TEM-gell; { > 1800 MHz; R22 waveguide). NDRNx.y.z
are only intermadiate values, i.e., the uncertainties of NORM,y.z dops not affest the EZ-field uncertainty inside TSL [see
beiow Convic).

NORM(fx, 1.2 = NORMx.y 2 " frequency _response isea Fraquency Response Chart), This inearization is implementad in
DASY4 software versiens later than 4.2, Thee uncertainty of the frequency response is inciuded in the stated uncertainty of
ConvF.

DCPx,y.z: DOP are numerical linearization parameters assessed hased on the data of power sweep with CW signal, DCP
does not depend on freguency nor madia.

PAR: PAR is the Peak to Average Ratio Ihal is not calibrated but determined based on the signal characleristics

v Axyz; Bxyz; Oxyz; Dxyz: VBx.yz: A B, C, Dare numerical ingarization parameters assessed based on (he data of
power sweep lor specific modulation signal. The parameters do not depend on frequency nor media. VR is the maximurm
calibration range expressed in RMS vollage across the diode.

ConvF aag Boundary Elfec! Parameters: Assessed in fiat phantom using E-tield {or Temperature Transfer Standard for

f = BOOMHZ) and inside waveguide using analytical field distributions basad on power measurements for f > 800 MHz. The
same selups are used for assessment of the parameters applied lor boundary compensation (alpha, depth) of which typical
uncertainty values are given, These paramelers are used in DASY4 software fo improve probe accuracy close to the
boundary. The sensitivity in TSL corresponds to MORMY,y.z * ConvF wheraby the uncerlainty corespends 16 that given for
ConvF, A frequency dependent ConvF i used in DASY version 4.4 and higher which allows extending the validity from
450 MHz 10 4100 MHz, '

+ Spherical isotropy (30 deviation from isotropy): In a ficld of low gradients realized using a fiat phantom exposed by a patch
antenna,

Sensor Offser: The senser offset corresponds to the ofiset of virtual measurement center from the probe tip (on probe axis),
No tolerance required.

* Conneclor Angle: The angle is assessed ueing the snformation gained by determining the NORMx (no uncertainty required.

.
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EX3DV4 - SN:.7586 August 07, 2025
Parameters of Probe: EX3DV4 - SN:7566
Basic Calibration Parameters
Sensor X Sensor Y Sensor Z unc (k =2)
Norm (uV/Vim)®) 068 0,48 054 +10.1%
DCP (mv) B 100.0 998 100.2 +4.7%
Calibration Results for Modulation Response
"UID | Communication Sysiem Name A B (] [5) VR | Max | max
4B | dBuV dB | mV | dev. | Unc®
k=2
0 CW X | 000 0.00 1.00 1 D.00 | 1282 | +0.6% | +4.75%
Y| 0.00 0.00 1.00 1222
Z| 000 0.00 1.00 1363
10352 | Pulse Wavelorm (200Hz, 105, X | 2000 | 9220 | 2153 10.00 | 600 | +3.4% | +9.6%
Y2000 | 9047 | 20.42 60.0
Z | 20.00 9166 | 20./3 60.0
10253 | Pulse Wavelorm |200Hz., 209) X| 2000 9247 | 2067 | 699 | BOO | +1.9% | +9.6%
Y T 8236 | 20.24 800
Z | 26700 G320 2038 800
1035¢ | Puise Wavelorm (200Hz, 40%) X | 20.00 9347 | 1972 | 398 | 950 | =1.1% | +9.6%
Y[ 20.00 8635 | 2085 | 950
Z| 2000 | 96.01 | 2035 95.0
10355 | Pulse Wavelorm (200Hz, 60%) X[ 2000 ] 8382 | 1874 | 222 [120.0 | 20.9% | +8.6%
¥ | 20.00 5984 | 2134 1200 |
7 | 2000 | 96.40 | 19.18 1260
70387 | QPSK Waveiorm, 1 MHz X| 157 | 6433 | 1367 | 1.00 | 150.0 | 42.6% | +9.6% |
Y| 157 | 6R3E | 1472 150.0
Z| 161 65,43 | 14.41 120.0
10388 | QPFSK Wavelorm, 10 MHZ X | 206 | 66.21 1452 | 0.00 | 1500 | +1.9% | =9.6%
Y| 205 | 67.25 | 15.37 150.0
2|0 1 1477 1500
70396 | 64-QAM Wavaiorm, 100 kHz X| 299 6966 | 1820 | 3.01 | 150.0 | +1.1% | =9.6%
Y| 224 66,43 16.90 150.0
Z| 268 8. 1772 150.0
10399 | 54-QAM Wavelorm, 40 MHz X| 340 | 6627 | 15.18| D.00 | 150.0 | =1.7% | #9.6%
Y| 339 66.76 1561 BEAH
Z| 3% | 6827 | 1529 150.0
10414 | WLAN CCDF, 64-0AN, 4D MHz X| 483 6537 | 1531 | 000 | 150.0 | £3.4% | 20.6%
Y| 472 | 0547 | 1547 T50.0
Z| 475 8511 15.25 1500

Nota: Fer details on UID parameters sae Appendix

The reported uncertainty of measurement is stated as the standard uncerlainty of measurement muttiplied by the coverage
factor k=2, which for & normal distribution corresponds to a coverage probability of approximately 85%.

A The urcortaintios of Norm X,%.Z do 501 afac the E2-teld urcerlainty irsidn TSL {zon Pagas 5 and §),
8 Ureavizaton paramessr uegarlainty o maxinum spechied fiskd zvength.

F Uncartainty ik detarmined using e mux. deviation from lingar

applyrar gular distnbudioe wid s expressed for @ square of 1he fiakd salue.
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EX30V4 - BN.T568 August 07, 2025

Parameters of Probe: EX3DV4 - SN:7566

Sensor Model Parameters

c1 Cc2 « T T2 T3 T4 15 T6
1F iF v-1 msV-? msV-! ms v v
x 508 385.70 36.31 2151 0.24 5.10 0.86 041 1.01
¥ 380 28650 36.16 16.30 0.04 510 0.00 0.34 1.00
z 46.5 353.35 36.62 1325 0.07 510 0.00 048 1.01
Other Probe Parameters
Sensor Artangement Triangutar
Connector Angle -13.7
Macharvcal Surface Datection Mode enabled
Optical Suriace Detection Made disabled
Proke Overall Langth 337 mm
Probe Booy Diameter 12mm
Tip Length amm
T Diameter 2.5mm
Probe Tip 1o Sensor X Calibration Point 1mm
Probe Tip 1o Sensor Y Calibration Point 1mm
Probe Tip to Sensor Z Catibration Point 1mm
Recommended Measurement Distance Irom Surface 1.4mm

Note: Meazurament distance from surfaca <an 5 Inc2aRsed to- 32— mm or an Araa Sean job,

Certificate No: EX-7566_Aug25 Page 401 22

cetecom advanced GmbH Document No. 1-2152-25-01-02_TR1-A301-R01
Untertuerkheimer Str. 6-10, 66117 Saarbruecken Page 27 of 57



cetecom

advanced

EX30V4 - SNT566 August 07, 2025

Parameters of Probe: EX3DV4 - SN:7566
Calibration Parameter Determined in HSL

1 (MHz)® Relative Conductivity™ | ConwF X | ConvFY | ComwFZ | Alpha® | Depth® Unc"

Permittivity” (&/m) (mm) (k=2

750 g 0.89 10.57 10.33 9.61 0.37 1.27 +11.0%
850 415 092 10.13 9.0 9.21 0.37 127 +11.056
200 415 0.87 9.93 9.70 9.02 0.37 127 +11.0%
1750 401 137 833 213 7.56 036 1.27 £11.0%
1900 40,0 1.40 803 7.84 7.30 0.36 127 £11.0%
2450 39.2 180 7.44 7.27 6.76 0.35 1:27 £11.0%
2600 39.0 196 7.27 7.10 6.61 0.35 1.27 +11.0%
3300 38.2 27 8.78 662 616 0.34 1.27 +13.1%
3500 37.9 291 671 655 £.09 0.34 1.27 $13.1%
3700 ar.? 312 664 5.48 £.03 0.34 1.27 +13.1%
3900 375 332 B.57 642 587 034 1.27 +12.1%
5200 as0 466 580 568 527 0.31 1.27 £13.1%
5300 359 476 555 5.42 5.05 0.20 1.27 +13.1%
5500 356 496 510 458 483 028 127 $13.1%
5500 355 507 507 485 4.60 027 1.27 £13.1%
5600 353 527 5.10 4.98 4.53 026 127 +13.4%

¢ Freouency ki abog 300 MHZ 0t + 900 MEZ ooly apples tor DASY va 4 arl highe: (eee Paoea; cl..a €is resircled fo <50 Mz The uncemarey 1s e
B55 of the CornF uncariaity at calbwabion Irequency and the ur inty dor thei nd, Freguency valoity aakw 300MHZ 5 410,25,
40, 50 ang TOMH2 tor ComF assazsments at 30, £, 122150 and 220 MHz respecthely. Valdty of Cavﬁ Arse5500 Al & MH2 & 4-9ME2, and ConvF
asses-.ed 313Nz iz 816 MHz. Above § Gz frequercy ity can be extended o 110MHz.

FIte probes are calbraed HETE $550R SMURNNG higuios (TSL) at devisss 10¢ ¢ 8nd o by 128 than +5% from the tiget values [typicaty betler than = 3%
and 8 valit or TSL with dinfations of up 1o £10% T SAR cerrection i aporied.

O AlbnaDepth s ired during calk SPEAL that the r ton chia 10 1he boundary eMect Al compersabion is Mways boss
tnan = 1% bor frequercies balow 3 GHZ and beinw 127% for Iegpsancies bo(waanGBz at @y dstancs beger than half the prote 5p dameter rom the
baundary.

* The atatnd uncortsnty |z $e total cathration Doeseminty (k= 2} of NormGoneF. ThE is aquhalent b s uncariainty componant with the symbol CF n
Table & of IECVIEEE 62209-1528:2080,
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Parameters of Probe: EX3DV4 - SN:7566
Calibration Parameter Determined in HSL

1 {MHz)® Relative Conductivity™ | ConvFX | ConvF Y | ConvFZ | Alpha® | Depth® unct
Permittivity™ (Sim) {mm) (k=2)
6500 34.5 B.07 5.64 551 5.12 0.20 127 +18.6%

 Frequincy vabdity 76 —BO0/+ 700 MHz 31 6.5 Gz, 700 Miiz it oc sbove 7 GHz, and +750 MHz at 885 GHz. The uncertainty & the B85 of the Carmé
unoerynty &t calbeation frog and the y Sor the | d fregy ¥ band,

¥ Tra prcbes are calhrated UBng YEUR SMUIAling Foucs (TSLY et dewdals fo » and o by loss than <10% lom e targed values {typicaly batler faan =6%)|
ang are vahd 1 TSL wilh devasices of up ¥ =10%,

AlphaTepin are detarmined during calbeaban. SPEAG warrants that the mmaning tewadon dur 10 the boundary atect aHar COMpensation is atys lass
than 4 1% far frequencies Delow 3 GHZ; below 122 for Iregancies betwean 3-8 GHz, ard Dalw £4% ke fragquencies between 6-10 GHz 81 any distance
rger thar hall the probe Gp ciametee lrom the bowdary.

M Tha stated uncaniainty (5 1ha total calbeation uncanainty (v = 2 o) Norm.CoenF. This ie fert: %0 the ity core t wath the symbct CF in
Tatie & of IECHEEE 6220815282020,
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide:R22)
15 v
14
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RIR

— —0——0—_._\

D9}

Frequency response (normalized)
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0.6

05

0 200 400 €00 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2500 3000 3200
f k2]

—s-TEM —4-R22

Uncertainty of Frequency Response of E-field: £8.3% (k=2)
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Receiving Pattern (¢), 9 =0°

f=600 MHz, TEM, 0° 1=1800 MHz, RZ2, 0°

0.5
oy
o
5 [ e R = = g =
w
-0.5
) 50 120 180 240 300 360
Roll 7]
—=—100MHz ~a—600MHz — 1800 MHz —w— 250D MH2
Uncertainty of Axial Isotropy Assessment: £0.5% (k=2)
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August 07, 2025
Dynamic Range f(SARusy)
(TEM cell, to5 = 1900 MHz)
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Uncertainty of Linearity Assessment: £0 6% (k=2)
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Conversion Factor Assessment
=1900 MHz. WGLS R22 (H_convF)
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—=— analylical e measured
Deviation from Isotropy in Liquid
Error (i+,0), 1 = 800MHz
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-Uncertainty of Spherical Isotropy Assessment: +2.6% (k=2)
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Multitateral Agreement for the recognition of calibration cestificates

Glossary

TSL tissue simulating Fquid

NORMx y,Z sensitivily in free space

ConvF sensiivity in TSL / NORMYy.2

DCP diode compressicn paint

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

A B C,D modulation dependent linearization parameters

Polarization ¢ i retation around probe axis

Polanization £ @ rotation around an axis that Is in the plane normal 1o probe axis (at measurement center), e, 8=01is
normal to probe axis

Connecler Angle  information used in DASY system to abgn probe sensor X fo the robot zoordinate system

Calibration is Performed According to the Following Standards:

a) |IEC/IEEE 62209-1528, ‘Measurement Procedure For The Assessmen: Of Specific Absorption Rate Of Human Exposure
To Radlo Frequency Fields From Hand-Held And Bedy-Worn Wireless Communication Devices — Part 1528: Human
Naodels, Instrumentation And Pracedurss (Frequency Range of 4 MHz te 10 GHz)", October 2020,

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

Methods Applied and Interpretation of Parameters:

NORMx,y,z: Assessed for E-field polanzation & =0 ({ s 800MHz in TEM-cell; f = 1B0DMHMz: R22 waveguide) NORMx vz
are only intermediate values, i.e.. the uncerfainties of NORNx.y,z does not aifect the E2-field uncartainty inside TSL (sen
below ConvF).

NOBMfx,y.z = NORMx. .z * frequency response {see Frequency Respense Chart). This linearization is implemented in
DASY4 software versions later than 4.2. The uncertainty of the frequency respanse s Included in tve stated uncertainty of
ComF,

DCPx,y.z: DCP are numerical §nearization paramelers assessed based on the data of powear sweep with CW signal, DCP
does not depend on fraquency nor media.

PAR: PAR is the Peai 1o Average Rati that is not calibrated but determined based on the signal characleristics

Axyz: Bxyz Cxy.z; Oxyz; VAxy.z: A, B, C, 0 are cumerical lingarization parameters assessed based on the data of
pawer sweep for spacilic medulation signal. The parameters do not depend on frequency nor media, VR is the maximum
calibration range expressed in BMS voltage across the diode.

ConvF and Boundary Effect Parameters: Assessed in flal phantom uging E-fieid (or Temparature Transfer Standard for

1= 8D0MHz} and inside waveguids using analytical fiekd distributions based on power measurements for > 860MHz. The
same setups are used for ent of the p ters applied for boundary compensation (akpna, depth) of which typical
uncertainty values are given. Thase parameters are used in DASY4 software to improve probe accuracy close to the
beundary. The sensitivity in TSL corresponds 10 NCRMx,y.2 * ConvF whereby the uncertainty corresponds 1o that given dor
ConvE. A frequency dependent ConvF is used in DASY version 4.4 and higher which allows extending the vaidily from
+50MHz to +100 MHz.

Sphierical isofropy (3D deviation from isotropy): In a field of low gradients realized using a flat phantom exposed by a patch
anfenna,

Sensor Offset: The sensor ofiset cortesponds 1o the oliset of virkual measurement centar from the probe ip (on probe axis).
No (elerance required.

Connector Angle: The angle is assessed using the information gained by determining the NOAMY (no uncertainly required).

.

.
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Parameters of Probe: EX3DV4 - SN:7635

Basic Calibration Parameters
Sensor X Sensor Y Sensor Z unc (k =2)
Norm (M (VimZ) ™ 063 0.63 069 +10.1%
DCP (mV) B 118 1005 109.9 +4.7%
Calibration Results for Modulation Response
"UID | Communication System Name A B [+ 3] Max | Max
dg | dB.,/uV d8 | mV | dev. | Unc®
k=2
0 Continuous Wave X1 0.00 0.00 1.00 | 0.00 | 1320 | 42.0% | +4.7%
Y| 000 0.00 1.00 1384
Z] DoD pis) 1.00 1404 )
10352 | Pulse {D=10%, T=5ms) X | 083 6987 | 17.40 | 1000 | 250 | £2.0% | 29.6%
VITOBY | 7000 | 1768 | 240
Z| 101 6097 | 17.51 240
10353 | Pulse (C=20%. 1=5ms) X | 0.87 7208 1744 | 609 | 47.0 | 41.5% | 10.6%
Y| 0.81 73.01 17.71 48.0 |
7| 086 7208 | 1754 430
10354 | Pulse (D-40%, T=5ms} X | o8l 75.99 | 1749 | 398 | 930 | x1.0% | =98%
Y| 6.76 76.02 17.74 97.0
Z| 080 | 75aE | 1753 GG
10355 | Pulse (D=60%, T=6mg) X| 078 | 7775 | 17.52 | 222 | 1390 | +1.2% | +9.6%
Y| 073 7748 | 17.76 | 145.0
Z| 087 | 7705 | 17.61 1440
10387 | Random (BW=1 Mz, MOD=GPSK) X1 001 7487 | 19.10 | 026 | 106.0 | £1.3% | 10.6%
Y007 7150 1883 1110
Z| 001 7387 | 19.08 1100
10388 | Random (BW=104Hz, MOD=0PSK) X | 142 | 7475 | 17.18 | 000 | 111.0 | +23% | 49.6%
Y| 142 7476 | 17.48 116.0
Z1 170 7875 1724 1150
10396 | Azndom [BW=100 kHz, MOD-640QAM) X | 008 7369 | 1086 | 155 | 80.0 | 12.8% | t9.6%
Y| .03 7372 7940 | 840
Z | .00 7389 | 2037 | 820
10399 | Random (BW=20 MHz, NMOD=GAGAM) X| 255 7370 | 1702 | 000 | 1020 | +3.6% | +0.6%
Y| 2.49 7a.7d 1787 07.0
Z| RaE|T Tes 17.14 706.0 |
10474 | Randem (BW=40 MHz, HIGH PAR; X| 425 71.63 17.02 | 0.00 | 73.0 | =1.5% | 29.6%
Y| 424 | 7146 | 1737 770
7| 450 | 7143 | 17.13 76,0 |
Neta: For details o UID parameters sae Appendix
The reported uncertainty of measurement s slated as the standard uncertainty of measurement muliplad by the coverage
factor k=2, which for a normal distribution corresponds to a coverage prebability of approximately 95%,

A The uncertainties of Noem X,Y,2 do nat affect the £2 4l uncertalnty waide TSL (see Page 5),
B roarizaion paramesar urcartalnty dor maximum spectiac ik sieegm,
£ Unconargy is datermined ukrg 1 max, deviation om Tnear maponss apptyen reciarguiar distributon and s exaressed for the square of the fiek! vaiue.
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Parameters of Probe: EX3DV4 - SN:7635

Sensor Model Parameters
c1 c2 @ T T2 T3 T4 T5 T6
fF fF v-1 msV-2 msV-1 ms v-2 v
% 8.4 58.86 .77 5.28 0.00 492 .61 -0.00 1.0D
¥ a4 59.81 32,62 5.80 0.00 490 0.54 0.00 1.00
z 9.9 69.71 32.18 6.50 0.00 4.93 061 0.00 1.00
Other Probe Parameters
Sensor Arrangement Triargular
Connector Angle -16.9°
Mechanical Surface Detection Mode enabled
‘Cptical Surface Detaction Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 12mm
Tip Length fmm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point imm
Probe Tip to Sensor Y Calibration Point: 1mm
Probe Tip to Sensor Z Caforation Point 1mm
Recommended Measurement Distance from Surface 1.4mm

Note: Measuramant sistanee from surlaca can e increased to 34 mm for an Arag Scenjob,
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Parameters of Probe: EX3DV4 - SN:7635

Calibration Parameter Determined in HSL

f (MHZ)® Relative Conductivity™ | ConvFX | ConvFY | ConvFZ | Alpha® | Depth® UncH
Permittivity™ (Sim} (mm) (k =2)
[ 55.0 0.75 19.43 17.82 19.04 0.00 1.25 413.3%
13 55.0 0.75 18.92 17.38 12.54 0.00 1.25 $13.3%.
an 55.0 0.75 1822 18,73 17.86 0.00 1.25 +13.3%
54 242 0.75 1595 1464 15,63 0.0D 125 | £133%.
128 522 0.76 15.23 13.98 14,82 000 1.25 £13.3%
150 523 0.76 14.70 1349 14.40 0.00 1.25 213.3%
220 43.0 0.81 14.03 1288 1375 0.00 1.25 +13.3%
300 45.3 0.87 12,78 12.78 12.78 0.09 1.00 +13.3%
450 435 0.87 11.94 11.34 11.9¢ 0.16 1.30 +13.3%
600 427 085 14.24 11.24 11.2¢ 010 1.25 +12.3%
750 1.9 0.89 10,89 10,13 10,44 0,38 1.27 £11,0%
850 415 0.92 10,69 9.95 10.25 0.38 127 | £11.0%
900 415 0.97 10.52 979 10.09 0.38 127 +11,6%
1450 405 1.20 £.99 837 882 0.35 127 +14.6%
1640 a0.2 1.31 8.81 820 845 0.35 127 £19.0%
1750 an 137 8.6¢ 8.05 3] 0.36 127 L1105
1900 40.0 1.40 8.35 7T 8ot 0.36 127 £11.0%
2150 30.7 1.53 214 7.58 7.81 0.35 127 +11.0%
2300 305 1.67 a.02 747 7.70 0.35 127 =11.0%
2450 302 1.80 7.88 7.3¢ 7.56 0.35 127 +11.0%
2600 39.0 1.28 7.75 722 744 0.35 127 +11.0%

C Eraousnny vaidiny abaone 300 MH2 of +100 M2 crly apphies for DASY vd.4 3nd highar (300 Pags 2], slss it 8 restricted Yo =S0MHZ, The unceriinty is the
BES ol the Comf uncersidy & calbration frequency and the Loceetainty Jor the indicalad lraquency tand. Fraguency validty below 300 MHz & 410, 25,
40, 50 and 70 MHz lor ConvF assazsments at 30, B4, 528, 150 and 220 MH2 respactivedy. Validly of CanvF aseassed o 6 Mz Is 228 MHz, and GoonF
assnsod A 131MHZ |5 S-1SATHZ, Abow § GHZ frequency valkity can be sxtenced o = 110MHz.

 The prches are caltietod using 19608 srauisng hquids (TSL) that devite Yor ¢ and @ by hess than £ 5% from o 1anps values Rypicaly Deller (han £3%)
and are vald e TSL with deviations of up %o +10% # SAR correction iz appled

G AphaDepth are determired dunng calbeation, SFEAG hat the remaini asco due fo the bot y etiect ahar companzaion is Ay jass
han 1% Drirequencias bakw 3 GHz ans befow £23% for fraquences beswasn 1BGH = any dstance langes (han hal the probe tp dameter from the
Doundary,

" The stated unzestinty (s 1 1018 caibrason unsevtainty [k =2} of Norm-CeowF. This is oqubaisrt 1o the uncoriainty Companent with tha symbel CF in
Takie § of JEC/IEEE 6220815282000,
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Frequency Response of E-Field
(TEM-Cell:iti110 EXX, Waveguide:R22)
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Uncertainty of Frequency Response of E-field: +6,3% (k=2)
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Receiving Pattern (¢), =0

=600 MHz, TEM, O°

January 19, 2028
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Uncertainly of Axial Isotropy Assssemeant: +0.58% (K=2)
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Dynamic Range f(SARus.)
(TEM cell, fu,y = 1900 MHZ)
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_1 \

- 10-2 10! 10 10 102

SAR [mWiem?)
~e 10t compansated —— compensated
Uncerfainty of Linearity Assessment: +0.6% (k=2)
Certificate No: EX-7635_Jan26 Page 8 of 20

cetecom advanced GmbH
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EX3DV4 - SN:7635 January 19, 2028

Conversion Factor Assessment

1=1900MHz, WGLS R22 (H_comwF}

SAR [(WikgVW]

z [mm}
—e—analytical —s— Measurec

Deviation from Isotropy in Liquid
Error (1.8, T ~ 900 MHz

1 -08 -08 -D4 -02 0 02 04 08
-Uncertainty of Spherical Isotropy Assessment: £2.6% (k=2}

Certificate No: EX-7635_Jan26 - Page G of 20
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5 Calibration report “Probe EX3DV4 — SN: 7852"

Calibration Laboratory of AL e, e §  Schweizsrischar Kalibiisriiana)

Sokmic & Partner Y 5:}_.}:__/4:33 £ <\ c Sendlen aulssc détsionnage

- y 4 Tvizia svizzero di fsrstur
ey HAcRA ge di thrutute

Englneerng AG ,,?::-:Q\ . 7/ S Swisa Calibmation Serviee

Zevgrauserasoe 43, LUC2 Zuid . Swioe g o s

A adizd Ly Vs Swee Aosedlalior Samnisa (385 Arcradiion No.: SCS 0108

The Swiss Accreditation Service Is ooe af the sionataries to the C£&
Muttixieral Agreement for the recogniiion of calibration cerlifivatas

Cligmt . Cetecom Advanced Crriicste No. EX-7852_Mar26
l Saarbrdcken, Germany :
CALIBRATION CERTIFICATE ]
Cljsci EX30V4 - SN;7a52
Calbation prozedane s QA GAL-D1.v1C, QA CAL-12.v10, CA CAL-T4NT. QA CAL-23.v6,

QA CAL-25v8. QA CAL-45.%2
Calibraton prececure for dosimet-ic E feld probes

Selivaler daa htarca 12, 2026

Ths zabbrsion cesafizae drcurenss the tecesb iz to 1aboal zandandz, wack realan S ahesiza! s ot mzasaemznls (S0,

Tra N3agureNants aro 3 JRCANIIvES Wi S0 a3 2eba ity are Gvan o D lowir 03998 s e gl

@ sariicale:

N ealbeahons fawe annr eoreiyhed oo neand chomtery Bl freranmens emparaties (22 103 A08 Fumelly < TS

Calisme e Dpapevmtesns (WETE creeal b citlhabioe

U PAmary SAndands CRiera; 0 Dale [ Ceelilizza K. Suley! Cyl,

U PravEersnr BAR MRPALT ZE-A5(-28 N, 222E-001480) Ly -E6
NP AR COMINGT 0 ZR-Mar-E5 tho 27 T-042681 a2
TGP LAKS? “E-Sept-25 Mg, COP-DAKT 2107 €_Su. St
DLUPLAK &5 FeSAPEAE NG, DOP-DAKE 5-1249_5a028) | Seaif
Heerzrsz Prooss LRICYE ZA AN b FR-7 345 _JArZRL JRF-T

] 22 Jan Zh M. LaEd 131 _Iarse) WRr-A7

Secanvesy Sisnce is 10 Chees Dalz | n Aousz]

e _."_N'E]

ADAP 2020 Salug

SLUWM | 010015 ko I CK ASAPELES | Omak: 2

O0F EAA2 SHTOEM | 24eu00 (No. DCP-DAKI 21028 Fow Frk2
0= 438 BRI 10-T005-28 The, OOP-IWCL 5000 Deegs)  Decas
Namre Faayco Sgraiane
Caibratod ty HErRg 12 Almakta Lahn Ricry Tarka ol oy ey DR |
. 2 1 ey g f TGk ,‘/.'.lf’nw 8 'Cw(c-.
: 7
fpproved oy Swen 200 Tagnnics: MEAF) 0 _S e =y

1520ed: NMarel *3 2028

Thiz exilamrar cartban shal net ba epeacuied Seagtin lull sl ool voitler eppeeeal o e bakeesiars.

Cerlif Gt MNo: EX-7a52_barsi

Papa 1 of 2"
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Schweizerischer Kallbrlerdienst

oo S
Calibration Laboratory of ¢ Service sulsse d'étalonnage
S

Schmid & Partner
Engineering AG
Zeugheusatrasea 43,3004 Zurich. Switzarand

Servizio svizzero di laraturs
Swiss Calibration Service

Acerscited by the Swiss Aoosaitatiz: Seies (S8 Accreditation No.: SCS 0108
The Swiss Accraditation Service is ane of the signatories to the EA
Muitiiateral Agreement for the recognition of calibration certificates

Glossary

TS0 iasue aimlating fquid

MOCRM Y7 sansitivity Ir ‘res space

ConwF sensitivity in TEL S NCRMY w2

nee diezle compressior paint

CF crest factor (1ieuty._cyele) of the 8F zgnal

AR D medulation dependert lirsar zaton paramelers

Polarzalon @ i rotalion arourd probe axis

Polarizztion £ it reraticn around an axis that is in the plane normal 1o probe ax s (at measurement conterl, L2, & Dis

rormal 1o prabe axia
Conrector Angle  [nfermation asad in DASY gystem Lo align oroba sensor X 10 the redpt conrdinate system

Calibration is Performed According to the Following Standards:

2) |[EC/IEEL 622031528, “Measureran! Prosadura For Tha Assessmant OF Specfc Absompton Rate Cf Human Expesu‘e
To Radio Frequency Fields From dznd-Hald A~d Bady-Worn Wireless Commuaication Devices - Part 1528: Human
Medsls. Instruranaticn Anc Procedures (Frequency Fange of 4 KH2 1o <0 GHZIY, Gelober 2020,

a) KOB 862564, "SAR NMeasurement Sequiemerts far 120 MHZ ¢ € GHZ'

Methods Applied and Interpretation of Parameters:

MORMY, 7. Aesesacd for E-field polarization ¢~ 01 = 300 MHz in TEM=call: f = 1800 MEz: R22 waveguicle). NORKx y 2
are cnly interrnediate valuss, 9., the unczriainties of NORNMY,y z coes not affect tre E-hiale Lncerlzinty nside TEL jsap
below ConF!.

MORMT 7 = WORMy, .2 * frequency respense (sea Frequency Response Charl. This lingarization ‘s Implamented in
DASY4 sofiware versions laler than 4.2, The urcerianty of the freguenay response is included Ir the stalee uncarlzinty of
ConyF,

DCPyy.z: DOP are numariczl linezrization pasameters assesses based on the data of duwer seosp with W signzl. DCP
deas mot depend an frequency nor madia.

FPAR: PAR it the Pesk 1 Average Ratio that s not calibraled but deterined based on the signal chamacieristics

Ax oz Brez: Cunz: Dk w7, VX w2 A, G, O, U are sumerical linearization passmeters asspssed based on 1he dam cl
povier swee for specite medulalion sgnal. The parametess do not depend on fraguancy nor media, VR & the maxinum
calibratinn “znge exoressec i1 RS vollage acrezs the diode.

Convf and Bounoary Effeet Paramelers: Assessed n fiat phartem uaing E<ield (o7 Temperaure Transfer Stardard for

f = BCOMHZ) and inside wavsguide using aralytezl field dissrbutons based on power measuaments for { > 80C MHz. The
same selups are used for assessmert of tha pasameters apolied for bourdary compersation (alpha, depth) of which typizal
unoertainty valuas are given. These parameters are used in DASY4 sclavare L improve prebs acouracy close to the
bourdary. The sansitivity in TSL cormesponds 1o NORMYX, y.2 ~ ConyF whereby the unnsrainty corrasponds to that given lor
CamsF, A feavency dependent ConvF is usad in DASY version 4.4 a~d higher wh 21 allows axtendicg Lhe validty from
LG0MHZ o =100 MBZ,

Spherical isatrany (303 devialion from iealrooy): in a fislo of low gradients realized uaing a fat phastom axposed by a paich
antenna.

Senear Cffser: The sersor ofiset conesponds (o s offise: of virtual measurement center from the probe lip fon prebe axis).
No folerarce equired,

Connactar Angie: The angle is assessad using the informatior nained by determin ng the MORM o uncerainty requined).

.

-

Cer.rifiaate No: EX-7852 Margs Pzge 2 of 21
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FX30uv4 - GN.7RS2

Parameters of Probe: EX3DV4 - SN:7852

Sensor Model Parameters

“farch *2, 2026

¢ | c2 i« T T2 . T3 75 T6
F | v msV ? msV ! ms Vo2 V!
x 5.8 &85 32.58 313 C.c0 4.50 0.44 c.co 1.0C
8.2 44.42 3262 et 0.00 4,20 048 C.0a 1.00
55 29.39 3213 245 0.00 4.91 0.5 .00 [ 1.00
Other Probe Parameters
Senser Arrangemant N Triangular
Connecter Angle -30.8"
Mecharical Surlace Delection Mode enaslec
Optical Surface Datacton Modz disanlec
Preae Overall Lesgth | ga7em
Prone Body Dizmeer : 12mm
Tip Leagih amm
| Tip Ciameter - o 2.5mm
Probe Tip to Sensor X Catoralicn Point Tmm
Prohe Tip 10 Sensor ¥ Cailoralion Poinl 1mm
L Probe TiP 0 Sgnsnr z _Calibratinn Peint | 1mm
Hecemmensed Measurerment Distarce from Suriane | tamm '

Hote: Keazarement 2isianea Inm 5108 0230 D6 N28E330 10 3-1 ) o 9 Ay Scen oo,

Cerificate No: EX-7852 War26

cetecom advanced GmbH
Untertuerkheimer Str. 6-10, 66117 Saarbruecken

Document No. 1-2152-25-01-02_TR1-A301-R01
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LX2DVE - SN:7852 March 12, 2026

Parameters of Probe: EX3DV4 - SN:7852

Calibration Parameter Determined in HSL

| t(MHZ)E Relative Conductivity®  ConvFX  ConvF Y l ConvFZ | Alpha® | Depth® UncH

Permittivity® (Srm) (mm) {k=2)

750 1.8 .69 875 g6 | 974 | 038 127 | 1110

85 | 415  paz 5.50 8.70 547 | 038 127 | +110%

300 a5 0.07 842 s62 | ©88 9.39 127 | £11.0%

1780 4.1 1357 7.26 743 | an0g 238 127 4110

a0 400 R 565 701 ¥.51 0.8 127 +110%

2630 5.2 .80 5.12 5.34 590 0.38 1P| =91.0%

2600 390 .96 6.32 622 | 704 0.38 127 | 1105

3500 R 2.41 5.8 B0 5.55 037 127 | 120

3700 377 3.2 ces | 697 B.4¢ n.ar 127 | =134%

3000 375 33 | se4 595 650 | car 127 | s13.0%

| sem | a0 .68 402 S04 se8 | o043 127 | +130%

5300 95,9 £76 ags | ae? 540 | 032 w27 | #13a%

S50 35,8 496 452 483 504 a.a0 127 | #131%
500 3535 5.07 44y 450 500 | 020 27 | 4131% |
5800 a5z 5.27 443 453 493 2.27 127 i134%

¢ Franieny vaizily abasa 300Kz of L100K He iy spules lor DASY vd 4 wrd highe: (sex Suge &), ese b s rasirched to 25007 Tha srceranie £ e
ASS ol ke Surn™ wnzeniairty 21 zalbwe on ranuancy Ao tha arcetanty 1 the nolice a0 equercy Lard. Tegoeosy velidity boow 200 0Hz is =70,
44, 50 ard 70 ME2 00 Oorn® seeeegmants £ 30, 34, 120, 150 o 220 Mz wspoxtunly. Yalmily o7 Donck assarsad 673 M2 is -9 0He, &8 Cory
wrgezzed W 130Hz i E-15 B2, Akeer G GHY ey W sy can 38 extanced 1o £1° 0K He.

¥ The pose e calivialed ssing ssue sirutig bauins (TS0 atdwars e and o by €28 har L35 [ e aipal values dypinally buttes ar <27
1 AT AR T TELWHE daaions of us o J10% ©SAT oursslione s apaled.

S flpteDesth are determined during cibeabiar. S =00 ware Als e the tangiring devialion dae o e searery eflest afer COMPENGINNr & SME s
N L1 hor rapuancias beow S 0HE 21 bebon #2348 far hemeriies mmneses 26 G2 a1 any d2ia0ce srge than Fal he sose (p disimeter iron i
wuLdary.

=,
"

© hs stenan uncantsiny @ tha tetal salbatea ureerainty ik - 2 of horm Carvk Ths 15 860001 19 76 uncerlainty componert with the cymbzl OF in
Task 8 o ICCUICELD G2803-1526:202),

Cerilicals No: EX-?S_52_rdal‘éé Page 5of &°
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EX3DV4 - BN:7as2 March 12, 2026

Parameters of Probe: EX3DV4 - SN:7852

Calibration Parameter Determined in HSL

1 {MH2)¢ Relative Conductivily® | convF x | ComvEY | ComvFzZ Alpha® | Depth® UncH
Permittivity® Sim) {mm} (k=2)
G300 345 5.07 468 | 470 541 0.0 127 “18.6%

¥ Feequercy validine & ~BC0=TOXMHz &, 2.5 GHz, “TRON 2 ot o sz 7AF2, a1 £150 MHY at B 36 GH2 (3 uazariadnty 15 Iha FES ot e CoreF
HreetA Ay At ORI MEUency ans TE USArLEInt o U wzney b,

F Tho praties 2 calbrated Leing ~ssie 2moiating uice iT50 el dav 6.2 for v and o by less et —1 0% Trons e targes visbys (vanealy ester thin -
gl gr2 valid Tor TSL vt sevislizre of up ta +10%,

S ARMRTIIEHIN 656 G3LErTTNAS Gurnd Sal el o, SPEAG wearar iz ihat M ramaini ey geainon e 1 2an banrdary 2feet alter samasncatan Is alaeys 1685
Hhiart +1'% dor frequencies bokaw 3 GHE; 20 cw <P 0 fmquencies bateasn 3-€ GHz. 812 balra 1438 Ton ecoensie beosen 8410 Gz o any sistires
farger Ihea Pt a8 peba tp damelz o n e beunay

" Tra stated urcesainly is e ol calisrabor wizsiinzg & — £ of o Gowem This 2 aquivalaet 1 e LosRTAly cemaorant with U symto! OF =
Talye 9 of IZ0VICEL £220%-° 5202021,

Ce-tifcate No: EX;?HbE Margd Page Bof 2t
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EX3DV4 - SN:7a52 March 12, 2028
Frequency Response of E-Field
(TEM-Celk:ifi1 10 EXX, Waveguide:R22)

,-5 T T o

14

13+

|

s 12 .
B 0
[
£t
g ...
£ e
2 e SN s
o 1 e -
z B
2
-
g 08I e
2
4
I

.7

056 4

05

L A it L L b SRS FaS— -
O PG 400 S0C 800 TOCD 1200 1400 1600 “RCD 2000 2200 2400 2600 2RCO 3000 3200
I [NIz2]

a-TEN —4—Rz2

Uncertainty of Frequency Response of E<ield: Z6.345 (<=2

Certteate Ne: EX-7B32_Mar26 Pags 7 of 21

cetecom advanced GmbH Document No. 1-2152-25-01-02_TR1-A301-R01
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EX3DV4 - SN:7a52 Marcs 12, 2026

Receiving Pattern (¢). 7 =0°

f=6C0 8Hz, TEM. ¢° = HCOMHz, R22. 0

Roll 7]
—»—-100 MKz ——HCD Mz 1800 NME2 « 2500 MHz

Unecertairly of Axial lsotropy Assesament £0.5% (k=2)

Corllcate No: EX-7852 Mar2g Pags B of 21
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EX3DY4 - SN:7a52 March 12, 2026
Dynamic Range f{SARyg.)
{TEM cell, fuyq = 1900MHzZ)
1067 . : - r— - -
R i
/ -~
107 | y o ]
/ /“{’ ’_,Q 4
&7
#
T o
2 1Y
Z i
c
o
o
=
g
= “]d - T
wed
0% - P v
[ >l
« ;
102 107" 1c° I 162
SAR [mWem?)
~= - N0l compercated —a—comaensatad
P T T T
[
1
o
B - / AR
§ n - ~‘—-o—-0"-0—-4—“_. —_;,.-::1-“:_-.—_'-“— »‘——0—-.—- el gy el
w L
-1 \\
_9 i PRI S | et L 1 '\ 1
107 10 107 10° 107
SAR [mWiem?)
—=- Not OMpRIsAtan —e - Sompensatec
Unce-tainty of Lnearily Azsessment: LHLESH (k-2
Cerificate No: EX-T852_Mar25 Page G i 21
cetecom advanced GmbH Document No. 1-2152-25-01-02_TR1-A301-R01

Untertuerkheimer Str. 6-10, 66117 Saarbruecken Page 50 of 57



cetecom

advanced

XIOV4  SNTEE2 Ilarch 12, 202¢

Conversion Factor Assessment

21800 -z, WGELS R22 (K _zoow:

SAR WG]

—s—arahyizzl —s—measied

Deviation from Isotropy in Liquid

Errar {;p.6), f - SD0MHz

[
3
B
&
Il R
* jdeg] az0%
1 b -06 =04 -02 0 D2 Q¢ £S5 0B
Uneertairty of Soherical lsoliopy Aszessment: 20845 (k-2)
Ceriifizate No: EX-7852_Ma25 Page 10 of 21
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6 Calibration report “EUmmWV4 — SN: 9951

Calibration Laboratory of & n\\""‘f'c,“' S Schweizerischer Kallbrierdienst
Schmid & Partrer 2 > &"J//""& C z::;:’m’,:"dn'?,:"w

L " sV raturg
Engineering AG T S Swiss Calibration Service
Zeughausstrasse 43, 8004 Zurich, Switzerkand LN
accradited by the Swiss Accreditation Servica (SAS) Accreditation No.: SCS 0108

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

Client Cetecom Advanced Certificate No. EUmm-9551_Jul25
Saarbrucken, Germany

CALIBRATION CERTIFICATE

Otject EUmmWV4 - SN:8551

Calieation procadisels) QA CAL-02.v9, QA CAL-25.v8. QA CAL-42.v3
Calibration procedure for E-field probes optimized for close near field
evaluations in air

Caiibration date July 08, 2025

This catbraron certificata documents the traceabilty to national standards, which reafze the physical units of measurements (S1).
The measurements and the uncertainties with confidence probability are given on the elloang pages and are part of the cerlificate.

Al calibrations have baen conducted n the dosed labocalory facilty: emvironment temparature (22 +3)°C and humidity < 70%.
Caliaration Equipment used [ME&TE critical for calbration)

Primary Slandasds T b | Callbration Data {Certificats No.)
Power sensor ALS NRP-321 SN 100867 | 26-Mar-25 (No. 217-04290)
Fower sansor R&S NRF11GT SN:-107224 | 24-Mar-25 [No. 1020A300786765)
| Specirum analyzer FEVAD 29-Jan-25 |No. 4020A315005658)
Harmonie Mixe: RAS FS-Z75 20-Mar-25 {No. 1020A300736766)
Harmonic Mixer &S FS-Z110 SN 101633 | 21-Mar-25 {No. 1020A300786768] | I 7
Rel, Prabe EUmmMWVA SN a37d 23-Aug-24 (No. EUMM-374_Aug24) | Aug-
DAE&R SN: 1652 05-hov-24 (No. DAE4ip-1662_Nov2d) | Nov-2
. Secondary Standards D Check Dale (in nouss) “Schad, Check
Signal Ganeralor Anagico APSINZGG SN: 2023 30-Nav-21 (in hause chack Ju-25) In house chack: Jl-26
Powear sersor R&S NRP40T SN: 101433 | 0B-Nav-21 {in hause chedk Jul-25) In house chack: Jui-25 |
Lﬁqg’e_r sansor R&S NRP110T | SN:101226 | 15 Naw-21 [in house cheds Juk25) In hause chack: Jul-25
Nams Function Signatura
@ .
Calbrated by Lol Kiyanar Laboratory Tachnician W (%V—
Approved by Sven Kohn Technicil Mandger L@:ﬂ
Issued: July 9, 2025
This calibration cestificale shall not be repreduced except in full withaut writien apgroval of the laboratory.

Certificate No: EUmm-8551_Jut25 Page 10of 18
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Calibration Laboratory of S Schwelzerischer Kalibrlerdienst
Schmid & Partner frslivdmmondidpeprnond
Engineering AG S Swiss Calibration Service

Zaughauestrasse 43, 8004 Zurch, Switzerland

Accrogitad by the Swiss Accraditation Service [SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA

Multiksteral Agr for the gnition of calibration certificates

Glossary

NORMx.y sensitivity in free space

DCP diode compression point

CF crest tactor (1/duty_cycle} of the RF signal

ABCD modulation dependent linearization parameters

Polarization ¢ w rotation around probe axis

Polarization © # rotation around an axis that is in the plane normal te probe axis {al measurement center}, e, #=01s
normal to probe axis

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

Sensor Angles sensor deviation from the probe axis, used 1o calculate the field onentation and polarization

i is the wave propagation diraction

Calibration is Performed According to the Following Standards:

a) IEEE Std 1309-2005, "IEEE Standard for calibration of electromagnetic held sensors and probes, excluding antennas,
from 9 kHz 10 40 GHz", December 2005

Methods Applied and Interpretation of Parameters:

NORMx.y: Assessed for E-field potarization # = 0 {f = 9D0MHz in TEM-cell; f > 1800MHz: RZ2 waveguide). Far
frequencies > 6 GHz, the far field in front of waveguide hern antennas is measured for a set of frequencies in various
waveguide bamds up to 110 GHz,

DCPx,y: DCP are numerical linearization parameters assessed based on the data of power sweep with CW signal. DCP
do=a not depend on frequency nor media.

Note: As the field is measured with a diode detector sensor, it is warrantied thal the probe response is lingar (E2) below the
documented lowes! calibratod value,

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

The frequency sensor model parameters are determinad prior te calibration based on a frequency sweep (Sensor model
involving resistors R, Ry, inductance L and capacitors C, Cp).

Ax.y; Bry: Oxy, Dxy, VRxy: A, B, C, D are numercal linearization parameters assessed based on the data of power
sweep for specific modufation signal. The parameters do not depend on frequency nor media. VR is the maximum
czlibration range exprassed in RMS voltape across the diode.

Sensor Offsel; The sensor ofset corresponds to the offset of virtual measurement center from the probe tip {on probe axis).
No talerance required.

Connector Angle: Tha angle is assessed using the mlormation gained by determining the NORMx (no uncertainty recuired).
Eguivalent Sensor Angle: The lwo probe sensors are mounted in the same plane at different angles. The angles are
assessed using the information gained by determining the NORMx (no uncertainty required).

» Sphenica! isotropy (30 deviation from isotropy): in a locally homogeneous field realized using an open wavegusde { horn
satup:

.

Gerliticate No: EUmm-9551_Jui25 Page 2 0f 18
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EUmmWV4 - SM:3551 July 08, 2025
Parameters of Probe: EUmmWV4 - SN:9551
Basic Calibration Parameters
Sensor X Sensor Y Unc (k =2)
Norm (p\/(Vim)?) 0.01909 002098 £10,1%
DCP (mv) B 1050 1050 +8.7%
Equivalent Senscr Angle 619 349
Calibration Results for Frequency Response (750 MHz - 110 GHz)
Frequency Serget Deviation Sensor X | Deviation Sensor¥ |  Une(k=2)
E-Field
GHz dB dB dB
Vim
0.75 772 —0.22 —0.31 +0.43
1.8 140.4 -0.02 -0.05 0,43
2.0 133.0 012 013 +0.43
22 12438 ~0.06 ~0.04 +0.43
25 1230 0.08 0.15 =0.43
35 256.2 —0.12 ~0.09 =0.43
37 249.8 ~0.00 ~0.00 =0.43
6.5 534 0.01 -0.38 <0.88
8.0 58.3 -0.09 ~GA4 +0.98
100 57.7 -0.02 0.04 098
15.0 454 0.12 017 098
26.6 1151 0.23 0.21 10.98
30.0 1251 0.01 ~0.00 10.08
35.0 1235 ~0.19 ~0.16 +0.08
40.0 1018 ~0.30 —0.27 +0.98
50.0 60.8 011 0.02 +0,98
S50 73.7 —0.05 006 +0.98
€0.0 76.4 0.00 0.02 +0.98
€50 720 017 0.7 +0.98
70.0 68.5 0.15 0.11 =0.98
75.0 67.9 -0.04 —0.07 098
75.0 899 -0.05 —007 0488
80.0 882 -0.16 —0.12 +0.98
B5.0 543 ~0.05 —0.06 1098
90.0 80.6 0.02 0.02 +0.98
920 808 0.02 0.03 +0.98
95.0 732 —-0.03 -0.02 +0.98
87.0 659 -0.00 -0.03 +0.98
1000 634 0.04 0.07 +0.98
105.0 63.2 6.7 -0.12 +0.98
110.0 721 0.10 0.03 £0.98
The reported uncartainty of measurement is stated as the standard uncertainly ol measurement multiplied by the coverage
factor k=2, which for a normal distribution corresponds 1o a coverage probabiity of approximatety 95%.

3 Lirearizaton parameter urcarlainty far maximom specitied 1l strangth,
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Parameters of Probe: EUmmWV4 - SN:9551
Calibration Results for Modulation Response

UID | Communication System Name A B [ D VA | Max | Max
dB | dB/uV dB | mV | dev. | UncE
k=2

] CcwW X 000 0.00 1.00 | 0.00 | 1363 | =5.0% | +4.7%
Y| 000 0.00 1.00 T ear |

103527 Pulss Waveform (200Hz, 10%) X| 203 | 600D | 1454 | 10.00 | 60 | +3.4% | +0.6%
Y| 175| 6000 | 1627 6.0

70353 | Pules Wavetorm (200Hz, 209 X | 142 | 6000 | 1338 | 699 | 120  11.1% | +95%
Y| 600 7600 | 19.00 12.0

10354 | Pulse Wavetorm (200Hz. 40%0) % | 087 60.00 1210 398 | 230 | £1.4% | 29.6%
Y| 672 e000 | 1321 230 ,

10355 | Pulse Wavalorm (200Hz, 609%) X| 053] 60.00 | 1148 | 222 | 27.0 | £1.0% | +9.6%
Y| 051 60.00 | 1245 270

10387 | QPSK Waveform, 1 MHz X | 126 | 60.00 | 12.07 | 1.00 | 220 | +2.1% | +9.6%
Y| 15| 8000 | 1201 22.0

10388 | GPSK Waveform, 10 MHz X| 128 | 6000 | 1181 000 | 220 | +0.8% | +9.6%
Y| 13| 60,00 11.97 220

10306 | 64-QAN Waveform, 100 KHz X| 230 6127 | 1404| 301 | 170 | £1.2% | +9.6%
Y| 382|674 | 18678 7.0 ‘

10399 | 64-QAN Waveform, 40 MHz X| 210 | 6000 | 1238 0.00 | 19.0 | 1.5% | +3.6%
Y| 210 | 6000 | 1255 19.0

10414 | WLAN CCOF, 64-QAN, 40 MHz X1 323 | 6000 | 12.80| 000 | 12.0 | 22.5% | +9.6%

, Y| 332 | 6000 | 1300 12.0

Note: For details on UID parameters see Appendix
E Uncectainty s dotarmined using the max, cevlation from Anear espenss appiying foclanguar disrition and is prasasd for (he squars of ths Gald valu.
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Parameters of Probe: EUmmWV4 - SN:9551
Calibration Results for Linearity Response

Frequency Target E-Field Deviation Sensor X | Deviation Sensor ¥ Unc (k =2)

GHz Vim dB dB dB

0.9 50.0 -0.06 0.13 0.2
0.9 100.0 -0.02 0.08 +0.2
0.9 500.0 0.02 0.03 +0.2
0.9 1000.0 0.04 0.05 +0.2
0.9 1500.0 0.04 0.08 +0.2
08 2100.0 0.03 0.05 +0.2

Sensor Frequency Model Parameters (750 MHz ~ 55 GHz)

Sensor X Sensor Y
RiQ) 64.52 115.26
Rp {2} 88.75 151.27
L {nH) 0.06207 0.09738
C (pF) 0.2453 0.1950
Co (pF} 0.0983 0.0613

Sensor Frequency Model Parameters (55 GHz ~ 110 GHz)

Sensor X Sensor Y
R{Q) 40,05 28.87
Rp (Q) 230.84 159.26
L{nH) 013058 0.08989
C [pF) 0.0315 0.0476
Cp (pF) 0.0402 0.0558
Sensor Model Parameters
c1 c2 o ™ T2 T3 T4 T5 T6
1 1F vt msv-2 msV-! ms V-2 v-!
559 355.10 33.17 266 427 5.00 0.00 1.39 1.01
y 46,2 292.76 33.27 0.92 3.99 5.02 0.00 1.60 1.01
Other Probe Parameters
Sensor Arrangement Rectangular
Connector Angle 55.5°
Mechanical Surlace Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Cverall Length 320 mm
Probe Body Diameter amm
Tip Length 23mm
Tip Diametar 8.0mm
Probe Tip to Sensor X Calibration Point 1.5mm
Probe Tip to Sensor Y Cailbration Point 1.5mm
Cenificate No: EUmm-8551_Jul2s Page 5 of 18
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Deviation from Isotropy in Air
30GHz: 3D isotropy, E-field parallel to probe axis

i

90 135 180
X |degl

60GHz: 3D isotropy, E-field parailel to probe axis

225

|
|
f
\

180 208

270 318 0
X [deg] 0

-1 “08 -06 -04 D2 o 02 0.4 0.6 ne 1

Probe isotropy for By probe rotated ¢ = 0° to 360°, tited from field propagation deciion &
Paralie! t0 the field propagation (y =0 — 90%) at 30 GHz: deviation within +0.46 dB-
Paralel to the field propagation (y = 0" — 80°) at 60 GHz: deviation within £0.48 dB
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