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The Swiss Accredilation Service is ane af the signalories to he EA4
Muiltifsteral Agresment for the recognition of calibration certilicales

Glossary

TaEL lisgue similnfing liguid

NOFM,yz sansdivity in lree space

CamF senafiivity in TSL/ NORM vz

DCP diode compreasicn pain

CF crest fnclor (1iduly cyce) ol the RF gignal
ABCD moiulstion deperndent linearzation parameters

Polarization p w rofation around probe ixis

Palarization & i ratation sround an axis el i o the plane aommal 1o prabe ode (8 messsemean center), La, #=0Is
noamal ba probe axis

Connector Angla  Inloemation used in DASY syslem io align probe sensor ¥ o the robol coonfinale system

Calibration is Performed According to the Following Standards:

a) |[ECAEEE 82208-1524, "Maeasutamen Procedurs Far The Assessment O Specilic Absorption Rate OF Hisman Exposune
To Redio Frequency Flalds From Hand-Held And Body-Warn Wirelase Communication Davices — Part 1528: Human
Models, Instrumeniation And Procedures (Fraquancy Range of € MHz fo 10EHz)", Octaber 2020,

bl KDB BEEEEL, "SAR Messurement Requirements for 100 MH2 1o 6GHz"

Methods Applied and Interpretation of Parameters:

= NOFMy, 2: ssassed for E-lield polarization §=0 (/= 900MHz in TEM-call; { = 1800MHz: A22 wawaguide], NORM vz
are anly inarmadiale valies, Le,, e uncertsinios of NORMs,y2 dons nol alect e E-Seld unceriainty inside TSL (see
below ConvF).

« NOARM{lx. 2 = NORMYy.Z * frequency._response (see Frequency Respanse Chart). This inearization is implemantad in
DHSYS soltwars varsions lator than 4,2, The uncortainly of tha frequency resporse is incheied in tho stiled uncerainy of
CarmvF,

= DEPx gz DEF ae numeddcal linearization paramaters assessed based on he data of power swesp with CW signal. DCP

does not depend on requancy nor media.

PAA: PAR is the Peak fo Average Ratio that is not cafbraded bul defermined biged on he sgnad chmcleristics

Ax oz Br,jpr; Cx s Ow oz Ve A, B, G, D &re numesical lingarizalion parameseds assessed based on the dals ol

power sweep for speciiic modulation signal. The parameters de nol depend on fegquancy nor media. VR = the maximum

calibration range axprassad in AMS voliage across the diods.

+ Crorw and Boyndary Etlect Paramefars: Azassasd in llal phanbom wsing E-lield {or Temparatue Transtar Standan for
{ = BODMIHZ) and Insihs weveguide using analylical faid distributions based on power measuremants for f = B00MHz. Tha
sama setups ane usad for assessment of the paramators applad for boundary compansation (alpha, depih) of which lypical
uncarkainty vallies are givan, Thise pararmabens am uied i DASYS salhwade 16 impiovi probe BeEumcy elose 1o The
boundary. The senasiivity in TSL correspands o NORMr, Kz ° ComF whareby the uncarlainy comaspends o (hat ghven for
CionwF. A Irequancy dependant ComvF is used in DASY version 4.4 ard higher which allows exlending the validity from
450 MHz to +100MHz.

« Sphericnl Boirogy (30 devisdion fram isafrapy): in a field of kow gradiends reslzed using a fls) phantom exposed by & pakch
anlanna.

+ Sensor Offsed: The sensor offsel corresponds to the ofisel of virlual measuremant cenbor fram e probe fip (on probe meds),

No lobemnge reouinesd.

+ Conmecior Angle: The angle & asseased usng the indormation gained by determining the NORMx (no unceriinty reaulred).

Carflicate Mo: EX-2953_Sep2s Fage2pld
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EX3DV4 - 5N:3963

Parameters of Probe: EX3DV4 - SN:3953

Basic Calibration Parameters

September 18, 2025

[ Sensor X Sensor Y Sensor Z Unc (k = 2)
[ Norm (V/Vimy?) 056 i 0.70 0.50 +10.1%
[ oeP my B 100.3 107.3 101 1 +4 7%
Calibration Results for Modulation Response
Ui% | Communication System Name A B C D | VR | Max
dB dB./pv dB my dev.
0 | CW X] 0.0 0.00 100 | 000 |12332 | +10%
Y| 000 0.00 1.00 130.8
Z| 0.00 0.00 700 1223

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%.

A The uncerlainties of Norm X,Y,Z do not atfect the E2-field uncertainty inside TSL (see Page 5).
Linearizaiipn parameter uncertainty for mavimum specified field strength.

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

Certificate No: EX-3953_Sep25b Page 3 of 3
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EX30V4 - SN:3853

Parameters of Probe: EX3DV4 - SN:3953

Other Probe Parameters

September 18, 2025

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

Gertificate No: EX-3953_Sep25

Page 4 of 9

Sensor Arrangement Triangular
Cannector Angle 3.4°
Mechanical Surface Detection Mode enabled
Opiical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 12 mm
Tip Length gmm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1mm
Probe Tip to Sensor Y Galibration Point 1mm
Probe Tip to Sensor Z Calibration Point 1Tmm
Recommended Measurement Disiance from Surface 1.4mm

Page 4 of 18



EX30V4 - SN:3863 September 18, 2025

Parameters of Probe: EX3DV4 - SN:3953

Calibration Parameter Determined in HSL

f {MHz)¢ Relative Conductivity™ | ConvFX | ConvFY | ConvFZ | Alpha® | Depth® Unc!
Permittivity" {S/m) (mmy (k=2)
150 52.3 0.76 13.46 i2.56 14.26 0.00 1.25 +13.3%
450 435 0.87 11.52 11.52 11.52 0.18 1.30 +13.3%
750 41.9 0.89 10.05 10.19 10.59 0.35 1.27 i‘l‘l.U%_J
835 415 0.90 9.83 357 10.36 0.34 1.27 +11.0%
900 415 0.97 9.91 9.64 10.02 0.34 1.27 +11.0%
1750 40.1 1.37 8.280 8.41 8.74 0.33 1.27 +11.0%
1810 40.0 1.40 8.20 8.32 8.64 0,33 1.27 +11.0%
P A Db s
1850 40.0 1.40 8.02 8.13 8.44 0.33 1.27 +11.0%
2100 38.8 1.49 7.86 7.96 8.27 0.33 1.27 +11.0%
TR
2300 385 167 7.64 7.74 8.05 033 1.27 +11.0%
2450 39.2 1.80 7.47 757 7.87 032 1.27 +11.0%
2600 338.0 1.96 7.30 7.40 7.69 0.32 1.27 +11.0%
3500 37.9 2.91 6.67 6.76 7.03 0.31 1.27 +13.1%
5200 36.0 4.66 5.64 571 594 0.28 1.27 113.1%
5600 355 5.07 5.09 516 5.38 0.26 1.27 +13.1%
5750 354 5.22 518 5.23 .44 0.25 1.27 +13.1%

© Freguency validity above 306 MHz of +100 MHz only applies for DASY v4.4 and higher (see Page 2), ¢lse it is restricted to +50 MHz. The unsertainty is the
R3S of the ConvF uncertainty at calibration frequency and the uncerlainty for the indicated frequency band, Fraquency validity below 300 MHz is £10, 25,
40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectivaly, Validity of ConvF assessed at 6 MH2 is 4-9 MHz, and CGonvF
assessed at 13 MHz is 919 MHz. Above & GHz frequency validity can be extended to £110 MHz.

F The probes are calibrated using tissue simulating liquids (TSL} that deviate for £ and = by less than 5% from the larget values (iypically betier than +3%)
and are valid for TSL with deviations of up to +10% if SAR correction is applied.

G Alpha/Depth are determined during calibration. SPEAG warrants that the remaining devialion due to the boundary effect afier compensation is always less
than 1% for frequencies below 3 GHz and below £2% for frequencies belween 3-8 GHz at any distance larger thar half the probe lip diameter from ihe
boundary.

H The stated uncerlainly is lhe total calibration uncertainty (k = 2) of Norm-ConvF, This is equivalen! to the uncertainty component with the symbal CF in
Table 8 of IECHEEE 82208-1528:2020.

Certificate No: EX-3953_Sep2h Page 5 ot 9
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EX30V4 - BN:3853 Seplembar 18, 2025

Frequency Response of E-Field
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EX30W4 - 5M:3853 Seplembar 18, 2025
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EX30V4 - BN:3953
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Uneerlainty of Linearily Assessment +0,6% (k=2)

Seplamber 18, 2025
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EX30v4 - SN:a9s53 Seplembar 18, 2025

Conversion Factor Assessment

11850 MHz, WELE Rz2 (H_corvF)
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Deviation from Isotropy in Liquid
Error (@, 1), 1 = 500 MHz

-1 - -D& -04 D2 o b2 LA 0.8 o8 1
Uncertainty of Spherical lsotropy Azsessmant: 42.69% (k2]

Cartificate Mo: EX-3853_Sap25 Page §otd
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DAE CALIBRATION DATA
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‘T?L; Do s g &k“:’.{f’% o ' CAICT

CALIBRATION LABCRATCHRIY CNAS iz
Add: o 32 HunYoanBe! Rosd, Haldian District. Beiging, 100091, China CALIBRATION
Tl +ie ] 0=b2 45132117 ClkE LGN
F-mail- emPEcuict s.cn Ll v, et ng.om
Client - age-cert Certificate No: 25022000301
Ot DWAE4 - SN 1308
Calibration Procedurns(s) FE-Z11-002-01
Callbration Procedure for the Data Acquisiion Electronics
(DAEX)
Calibration date: May 08, 2025

Thiz calibration Cerificate documents the traceability to national standards, which realize the physical units of
measuraments(Sl). The measuremants and the uncerainties with confidence probability ara given on the following
pages and are part of the cerificale.

All calibrations have been conducted in the closed laboratory facility: environment lemperaturei2izd) T and
hurnidity<70%.

Callbration Equipment used (MATE criical for calibration)

Primary Standards ID# Cal Date{Calibrated by, Certificate Mo ) Scheduled Calibration
Process Calibrator 753 | 1871018 11-Jun-24 (CTTL, Mo 24J0ZX005147) Jun-25
Hama Function Segrvature:
Callbrated by YuZongying  SAR TestEngineer -:_é«% '
K "t-._-._ . W ".
Reviewed by, Lt Jum SAR Tes! Engineer - —% aal

Approved by Qi Dianyuan SAR Project Leader

Issued: May 13, 2025
Thie calibration certificate shall not be reproduced except in full withaul written approval of tha laboratory,

Cemificate Mo: 2302200301 Page 1 of 3
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it CAICT

Add: Mo 52 Hism YisnBel Reoad, Haidinn District, Beijing. 100191, Ching
Tl +Bi- | 0-6230MA33-2117

E-mall; emiliicaict.ac.cn Butip wrww calebpg.cn
Glossary:
DAE data acquisition electronics
Connector angle information used in DASY system to align probe sensor X
to the robot coordinate system.

Methods Applied and Interpretation of Parameters:

« DC Voltage Measurement. Calibration Factor assessed for use in DASY
system by comparison with a calibrated instrument traceable to national
standards. The figure given corresponds to the full scale range of the
voltmeter in the respective range.

« Connector angle: The angle of the connector is assessed measuring the
angle mechanically by a tool inserted. Uncertainty is not required.

« The report provide only calibration results for DAE, it does not contain other
performance test results.

Certificate Mo: 250027000301 Page 202



Page 12 of 18

777 s p e ag CAICT

Aadd; Mo 52 HuoYimnBieh Read, Haidion Disme, Beljing. 100191, China
Tk « B | D-6230373-2117

F-muail|. emfigicmct ac.cn Pt v Caacl e G
DC Voltage Measuremant
AID - Converter Resclution nominal
Hagghi Range: 1L58 = BV, full rangs = 100, .. +300 my
Low Range: 1LEB = BinV full range = -1 +3mi

DASY maasuremeant paramaters: Auto Zero Time: 3 sec, Measunng time. 3 sec

Calibration Factors X Y z |

High Range A04 228 + 0 156% (k=2) | 404214 + 0 15% (k=2) | 403 688 + 0.15% (k=2) 'I

Low Range 307371 4 0.7% (k=2) ]39-;1?24.-1:1 TG (k=2] | 396808 & 0.7% (k=2) |
Connector Angle

Conneclor Angle to ba used in DASY sysiam AT5 1" |

Certificate Mo: 251022000301 Pige 3 of 3



DIPOLE CALIBRATION DATA

Calibration Laboratory of Aty Bobramirariaher Mafliracdienst

Schmid & Partner ““h‘:'f’%‘ Servies sissse detalonnage
Enginsering AG T Servizio svizzere di taratura
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P
ek

Acceutiing by e Swiss Accreditation Senice (BAS) ActredEiation No,: BCS 0108
The Swiss Aconaditation Service ia one of 1he signatories 1o e EA

Msjliilateral Agresmant for the recognition of calibration certificsies

client  AGC-CERT
Shenzhen

Cantificais M. D450V3-1113_Feb24

|CALIBRATION CERTIFICATE

| Cogact D4E0VE - SN:1113

A CAL-16v11
Calibration Procadure for SAR Validsfion Sourcas below 700 MHz

Calibrabon procedunss]

Caxibrution cass:

February 14, 2024

This calibralion catilicale Gocumsenis The receanility o national sinndards, which realics the physical unils ol MesEsLEITRT 51
The measumaments, and e uresrsintes wilh confidence probabiity ane geen on the follosing peges and o6 pan al (he cerfoobe

Iﬂ.ll:nlmml'mbuln ponchuched n The ciossd kb

dry Tncility i \emparaiune (22 = 3)C and husdily < 7%

Caibralion Enuipmsant used (ME&TE cotical for calibration)

Primury Standards o Gal ate (Cartifican b Schduled Caibration
Pormr motar WA g 10d7TE So-Rar- 20 (. 21 7-OE040E0S] Mar: 34
Power senior NRF-Z91 B 100244 B2 (o 217 HE) L]
Power sansor NRP-Z91 B 100345 BO- s Z3 o, 21 THIE80E) Mai-24
Astorerce 20 dB Aterualor SM: BHEEI [20] S0 M- F5 (Mo, T T-03804) Mar-24
| TypeN mismarich combination Sh; FI0GHE § AXET 0-Mae- 23 (N0, ZET-03810) Mai-24
Asborance Proba EXIMNY B; mETT 10-Jars24 [No. EX3-38T7_ Jands| Jan-28
DE 5M: 908 3020 Mo, DAE4-008,_Julz3) 24
Secordany Slarsiar | 1w Ghack Dasa {in housa) Schadulnd Check
Peawar mlie NP | 5N 10TEER O8-Hov-21 {in house check Dec-22) In housa check: Dec-24
Pewpar st MAP-Z01 She 100822 TE-Dac-0R (in hoose check D22} In houes oheol Doc-24
Proweni sansor MAP-Z31 gr: {8 Dl -Jan-0d:- din howme check Dec-22] I hoies ohpchs Deo-24
HF gunaraior HP BE4A0 SN USIESZUDNTOO Dd-Aug-8 fin houwse chook Jun-22) I ioiing Ehace Jan-24
Matwark Aradyzar Agient EE3SEA | BN LS410B04TT Sf-Mar-94 {in house chack Oct-28) I house checs: Q24
Blams Funcoon Sigraure,
Calbrased by rafime Franjie Laboralory Technicin 7{
ad Bwan Kiba -
Appemvad By Technkcs Managar 'S’ L
mauet: Februnry 15, 2004
| This calbeation cerificale sheil not be repnduced scepd in bl wiho) witan appeoval of the Inboratury.
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Calibration Laboratory of i, bt uctias ettt
T M
Schmid & Partner ) g Service sulnse d'étalonnsgn
Enginearing AG ' Barvizio svizeera o tarabirn
Zroghausstrasse 43, D004 Turich, Switteriand ﬂ_;-‘ s Ewins Cadibration Service
Acoreditad by ihe Swass Accradiiniian Sorvne [SA5) Accreditsilen Mo,: SCS 0108

The Swiss AccredSlation Bervice s one of Be signatories to me EA
Bultllakaral Agresment bar The meoghition ol caibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |ECNEEE 822009-1528, “‘Measurerent Procedure For The Assesement Of Specific
Absorption Rate Of Human Exposure To Radio Freguency Fields From Hand-Held And
Body-Weom Wireless Communication Devices - Part 1528: Human Medels, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020,

b} KDB B65664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
c) DASY Systemn Handbook

Methods Applied and Interpretation of Parameters:

o Measurament Conditions; Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

¢ Anfenna Parameters with TSL: The dipols is mounted with the spacer to position its feed
paint exactly below the center marking of the flat phantom section, with the arms orfented
parallef to the body axis,

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

= Elactrical Dalay: One-way delay batween the SMA connector and the antenna feed paoint.
Mo uncerainty required.

»  SAR measured; SAR measured at the stated antanna input power.

* SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

«  S5AR for nominal TSL parameters; The measured TSL parameters are used fo calculate the
naminal SAR result.

The rel:'lnrt&d uncartainty of measurement is stated as the standard unceriainty of measurament
multiplied by the coverage factor k=2, which far a normal distribution corresponds to a coverage
probahility of approximately 85%.

Cerificate Mo D450W3-1113_Feb2d Page 2 of 6
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Measurement Conditions

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

DASY Version

DASYS

V52.10.4

Extrapolation

Advanced Extrapolation

Phantom ELl4 Flat Phantorn Shell thickness: 2 + 0.2 mm
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 450 MHz + 1 MHz
Head TSL. parameters
The following parameters and calcuiations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 43.5 0.87 mho/m
Measured Head TSL parameters (22.0£0.2)°C 45.0 28 % 0.87 mho/m =6 %
Head TSL temperature change during test <0.5°C e
SAR result with Head TSL
SAR averaged over 1 em?® {1 g) of Head TSL Condition
SAR measured 250 mW input power 1.16 Wikg

SAR for nominal Head TS parameters

normalized to 1W

4.67 W/kg = 18.1 % (k=2)

SAR averaged over 10 cm? (10 g} of Head TSL

condition

SAR measured

250 mW input power

0.772 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

3.10 Wikg + 17.6 % (k=2)

Certificate No: 0450V3-1113_Fgb24
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 58.20Q-09|Q

Return Loss -21.5dB

General Antenna Parameters and Design

Electrical Delay (ane direction) 1,346 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore shon-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according te the pesition as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still
aceording 1o the Standard.

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

Additional EUT Data

Manufactured by SPEAG

Certificate Nor D450Y3-1113_Feh24 Page 4 of 8
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DASYS Validation Report for Head TSL

Date: 140622024

Test Luboratory: SPEAG, Zurich, Switzerlund
DUT: Dipole 450 MHz; Type: D4S0VI; Serial: D450V - SN:1113

Communication System: UTD 0 - CW; Frequency: 450 MHz -
Medium parameters used: =450 MHz: o =0.87 8/m; &-=45; p= [ kg/m”
Phaniom section; Flat Seclion

Mezasurement Stondard: DASY S (IEEE/EC/ANST C63.19-2011)

DASY 52 Configuration:

Probe:; EX3DV4 - SNIETT: ConvF{10.64, 1064, 10.64) @& 450 MHz; Calibrated: 100012024
Sensor-Surface; | 4mm [ Mechinical Surface Detection)

Eleetronies; DDAE4 Snt0%; Calibrated: 03072023

Phantom: ELT v6.00; Type: QDOVAMIAA: Serial: TP:2034

DASYS2 5210401535, SEMCAD X 14.6.1407501)

Dipole Calibration for Head Tissue/d=15mm, Pin=250mW/Zoom Scan (7x7x71Cube (i
Measurement gnid: dx=5mm. dy=53mm, dz=5mm

Reference Value = 38,84 Vim: Power Drifi =002 4B

Peuk SAR (extrapolated) = 1.82 Wikg

SARIL g = 116 Wikg: SAR(10 g) = 0,772 Wikg

Smmallest distance from peaks o all points 3 dB below: Larger thin measaroment grid (> 15 mm)

Ratio of SAR at M2 w0 SAR w M| = 63.6%

Maximum value of SAR (measured) = 1.57 Wikg

0dB = 1.57 Wikg = 1.96 dBW/kg
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