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Client - SMQ Certificata No: 24J02Z000787
CALIBRATION CERTIFICATE
Ohbjact DAE4 - SN: 1837
s FE-Z11-002-01
Calitwation Procedure for the Data Acquisibon Elecironics
{DAEX)
Calibration date: October 15, 2024

This calibration Cerlificste documents the traceability to nabonal standards. which realize the physical units of
measurements{Sl). The measurements and the uncerainties with confidence probability ane given on the following
piges and are part of the cerificade.

Al calibrations have been conducted in the closed laboratory facity, envinsnment lemperatureZ2en T and
Tasrriadity<T0%.

Calibration Equipment used (M&TE critical for caibration)

Primary Standards o# Cal Date(Calibrated by, Cerlificate Mo, Schedued Calibration
Process Calibrator 752 | 1871018 11=Jun-24 (CTTL, Mo 24J02X005147) Jun-25
Marme Funcficn Signabung
Calibrated by: Yu Zongying SAR Tes! Engineer / = &
Reviswed by: Lin Jun SAR Test Engineer ‘ "h:q.__ -
Apwaved by. Oi Dianyuan SAR Project Lasder S

Issued: Deiober 17, 2024
This calibration cenificate shall nof ba reproduced except in full without written approval of the laboratory
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CALIBRATION LABORATONY
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Aukil: Moo 52 HuaYismHel Rend, Haidian District, Doijisg. 100191, Ching
Tl +R- O3 52 117

Esmail: emiidenictacon R E T SR
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 Vollage Measurement. Calibration Factor assessed for use in DASY
system by comparison with a calibrated instrument traceable to national
standards. The figure given commesponds 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 resulis.

Centificate Mo; 24102 ADHTET Page 20l 3
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E-ml: em i caict. oo I e g en
DC Voltage Measurement
High Range: ILEE = BV, fuill range = 100, . +300 mi
Leew Fiange: 1ILSB = ainy full range = I
DASY measuwemenl paramelens: Auta Zero Time: 3 sec; Magsunng Wmec 3 sac
Calibeation Factors X ¥ Z
High Range 405,002 £ 0.15% (k=2) | 404,821 £ 0.15% (k=2) | 404,952 + 0.15% (k=2]
Low Range 306380 £ 0.7% (k=2) | 35030 £0.7% (k=2) | 4.00431 £ 0.7% [k=2)
Cennector Angle
Conmector Angla o be usad in DASY system 24t 40
Cerlificatc Mo 24022000787 Page ol 3
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Cliert SMO Certificata No: 25J02Z000062
CALIBRATION CERTIFICATE
Object EX30Nd - SM : 3881
Cakbration Procodune|s) FF-211-004-03

Calibration Procedures for Dosimatric E-field Probes
Calbration date: February 25, 2025

This cafthraticn Cerlificate documents the iraceabiity 1o nadional sandards, which realiza the physical units of messurements(5). The
measurements and fhe unceriainties with confidence probability aré ghnen on the Tolicwing pages and are pari of e cerificale.

Al calbrations have been conducted in the closed lsborstory facilly: amsranmsn| lsmparature2e3rc and humidiy= 0%

Caliration Equipmend used {MATE oritical for cakbealion)

Frimary Slancads o# Cal Date{Calbrated by, Coertificale MNo.)  Scheduled Calibealion
Power Meter  NRP2 T10E2TT 18-0et-24{CTTL. Mo 240020101 456) Oicl-28
Power sonsor  MRPRS T2t 18-0et-24{CTTL. Ho 24 02X 101455 Cict-28
Power sensor - MRPBS 14282 18-0et-24{CTTL, Mo 242X 101458 Oot-25
Rederence  10dBANenuator 18NS0V 10dB 22-Jan-Z5(CTTL, Mo 25 0ZX00ES) Jdar-27
Rafererce  20cilAsienuatorn 1M 20dB 22-Jan-25{CTTL, Mo 25J0TXD00465) dan27
Reference Probe  EXI0VA SM 7307 2B-May-24[SPEAG, No EX-TIOT_May2d) Mary- 28
DWE4 5M 1555 18-Aug-24iSPEAG, Mo DAE4-1555_Rug2d) Hugg-25
Seconcary Standards I # Cal Dale(Calibrated by, Certificats No) Scheduted Calibraton
SignalGanaralor  MGITODA B201052605 12-Min-24(CTTL, M.Emﬁb Jur-28
SignaiGeneralor  APSINDGG 181-3346D07T00-1858  26-Mar-24{CTTL, Mo 24.J0ZX002465) Miar-25
ladwnris Analypsr  ESOTIC WYA4B 110673 18-Dec-24iCTTL. Mo 24024 102832) Dec-25
Refarence  10ERANGNUSIN BTOS20 N-May-23CTTL, Ne JET04081) Melary-25
Redpngnce  2DGRARGN IS BTORET N-May-2HCTTL. No JERI406T] Mary-25
OCP DAKS SH 0015 08-0ct-24({5PEAR, Mo, DCP-DARS-00MS_Cct24)  Ocl-25

Mame Function Signature

Calesied by ¥u Zongying SAR Test Engineer 'ﬁ:-—.c[::_-"__),

Fanimeid oy Lin Jun SAR Tesl Ergrmser o -1»,@_.—-

Appaias by i Dianyuan SAR Project Leader ; = . -
iBsuBd: February 26, 2025
This calibralicn cerlificate shall mol be reproduced except in Al withaul weitien approval of the labomahony

Certificale Mo 25102 FOH062 Page | of 9
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Glossary:
TSL tissue simutating liquid
MRSy z senaitwity in free space
ComfF sansitvity in TSL M NORMz vz
DCP dinde compression poind
CF crest facior {1iduty_cycle) of the RF signal
ABCD madulation degendant linearization parametars

Polarization @ @ rotation around probe acis

Polarization 8 B rotation around an axis that (s in the plane nomal to probe axis (ab measurermnent cenber), |

8=10 iz normal to proba aws

Connector Angle  information used in DASY systam to align probe sansor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) IEEE Sd 1528-2013, "IEEE Recsmmended Practice for Determining the Peak Spatial-fversged
Specific Absorption Rale (SAR) in the Human Head from Wireless Communications Devices:
Measurement Techragpues®, June 2013

b) IEC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate (SAR) from
hand-heéd and body-mounted devices used next o the ear (frequency range of 200 MHz fo 6 GHz)",
Juby 2018

c) IE'II';:?I §2208-2, "Procedure to determine the Specific Absorption Rale (SAR) for wireless communication
devices used in cloge praximiy to the human body (frequency range of 30 MMz to 8 GHz)", March
2010

d) KDB BE5E64, "SAR Measurament Reguiremants for 100 MHz to & GHz"

!illﬂwdlﬂppllld and Interpretation of Paramaters:

NORM:,y,z; Assessed for E-field polarization 8=0 [fsS00MHE in TEM-call; 1> 1800MHz: waveguide),
HORM:y,z are only intermediale values, 2., the uncertainties of NORMy.z doas not effect the
E* -field uncertainty mside TSL (see balow ConvF),

& NORM{Nx ¥z = NORMy 2° froquency_rsponss (seé Frequency Response Chart). This
linearizaton s mplemeantad in DASY4 softwars versions later than 4.2, The uncarainty of the
frequancy responss is includad in the stated uncertainty of ComF,

s DCPxpz DCP are numerical inearization parametens assessed basad on the data of power sweep
ino uncedainty required). DCP does not depend on frequancy nor media.

» PAR: PAR i3 the Pesk to Average Ratio that is not calibrated but determined basad on the signal

® AN pZ By yr Cxpr Ry p2.A B.C are numenical linearzation parametsns assessed based on the
data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media, VR is the maximum calibration rangs expressad in RMS voltage across the diode.

= ConvF and Boundary Effect Paramefers: Asseased in flat phaniom wsing E-feld (of Temparatues
Transfer Standard for fE00MHZ) and inside waveguide using anatytical field destributions based on
power measurements for f =3008Hz. The same sefups are used for assessment of the parameters
applied for boundary compensation (alpha, depth) of which typical uncenainty valued ane given
Thess parameters are wsad in DASYY software to mprove probae accuracy close bo the boundary.
The sensitivity n TSL comesponds 1o MORMy,z* ConvF whereby the uncanainty cormesponds to
that given for ConvF. A frequency dependent CorvF is used in DASY versicn 4.4 and higher which
allows exdending the validity from50MHz 1ot 100MHzZ,

= Spharical isciropy {30 devialion from isolropy): in a field of low gradients realized using a flat
phantom expased by a patch antenna.

+  Sensor Offsel The sensor offsel comesponds lo the offset of virtual measurement center from the
probe tip (on probe axis). No tolerance reguired

=  Comnsecior Angle: The angle is assessed using the infarmalsn gained by detemining the MORMy
{no wncertainty required).

Certificate Mo: 230022000062 Page 2 ol
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DASY/EASY — Parameters of Probe: EX3DV4 — SN:3881

Basic Calibration Parameters

Sensor X Sensor Y Sensor Unc (k=2j
Norm{pVi{Vim))* 0.50 0.56 0.58 +10.0%
DCP{mV)" 106.3 110.1 106.2

Modulation Calibration Parameters

uID Communication A B [+ D VR Unc*
System Name | dB dB Y a8 my (k=2)
] cwW x 0.0 0.0 1.0 0.00 17904 |[£2.1%
Y 0.0 0.0 1.0 188.2
z |00 0.0 1.0 1698.7

The reporied uncerainty of measurement is siated as the standard unceriainty of |
Measurement multipled by the coverage factor k=2, which for a normal distribution
Corresponds to &8 coverage probability of approximatety 85%.

# The uncenainties of Modm X, ¥, 2 do not aflecd the E*-field uncedenty inside TSL (sea Pagae 4).

i Wumencal linesnzation parameler; umoceriainty not required,

E Unoedainly iz determined using the max, desiation from linear response applying rectangular distribution
and i expressed for the square of the Feld value.

Certificate Mo 28022000062 Page 1ol 4
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DASY/EASY — Parameters of Probe: EX3DV4 — SN:3881

Calibration Parameter Determined in Head Tissue Simulating Media

Relative | Conductivity - | Deptnd | Unet.

T [MHz]= Parmittivity (Sim)* ComvF X | ConvF Y | ConvF Z | Alpha imm) | (k=2)
750 419 0.89 565 | 9.5 886 | 014 | 1.34 | +12.7%
835 418 0.80 9.25 9.25 9.25 | 013 | 128 | +12.7%
900 415 0.97 9.20 8.20 820 | 013 | 1356 | +12.™%
1750 40.1 1.37 B.28 8.28 828 | 024 | 087 | +12.7%
1810 40.0 1.40 B.03 8.03 803 | 047 | 128 | +27%
1900 40.0 1.40 7.93 7.93 783 | 023 | 100 | £12.7%
2100 38.8 1.49 7.91 7.4 7.91 0.20 | 128 | +127%
2300 385 1.67 7.7 7.1 7.7 047 | 072 | £12.7%
2450 382 1.80 7.45 7.45 TAE | 047 | 073 | £12.7%
2600 38.0 1.9 7.29 7.20 728 | 054 | 088 | £12.7%
3300 38.2 27 5.92 6.92 692 | 045 | 0BS | +13.9%
3500 ) 2.91 8.67 .57 687 | 035 | 120 | +13.9%
3700 7.7 342 5.42 6.42 542 | 040 | 120 | £13.9%
3800 375 332 | &M .34 634 | 035 | 150 | +13.9%
4100 .z 18 6.37 .37 837 | 040 | 120 | +13.9%
4200 3T 3.63 617 6.17 8.17 0.36 | 152 | +13.9%
4400 369 3.84 .07 .07 607 | 038 | 152 | +12.9%
4600 6.7 4.04 610 6.10 £.10 046 | 120 | +13.9%
4B00 84 4.25 6.08 .06 5.05 0.45 | 125 | +13.9%
4850 6.3 4.40 5.72 572 572 | D46 | 130 | +13.9%
5250 369 471 5.13 5.13 5.13 D40 | 160 | +13.8%
5600 5.5 5.07 4,53 453 4,53 045 | 145 | +13.9%
5750 35.4 5.22 463 4.63 4.63 0.45 | 145 | +13.9%

= Frequency validity abave 300 MHz of +1008Hz anly applas lar DASY w4 4 and highar (Page I). elsa & is resticied b
+508dHZ. The uncertainty & the RSS of CanvF uncertainty al calibrathon freguency and the uncertainty for tha indicabed
freqisancy band. Frequency walidiy below 300 MHE I8 + 10, 25, 40 50 and 70 MHz for ConvF assessmants at 30, 84, 128,
1560 and 220 MHz respaciively Above S GHz frequency validity can ba exbended to 2 110 Mz,

F Al Irequency up 1o & GHz, the validity of tssua parameless [t and o) can be relaxed to £10% if iquid compensatan
feruila i appled 1o messured SAR values. The uncertainty is the RSS of the ConvF urcertainty for indicated iargat
tissua parameiens

5 AlphaiDapih ane determined dunng calibration. SPEAG warmants thal the remaning deviabon dua bo tha boundany
effect afier compansation is akvays less than + 1% for frequenceas balow 3 GHz and below £ 7% for the frequencies
betwesn 3-8 GHz at any distance langar than half the probe bp dismeber from the boundary

Certificate Mo:2 5 HIZZ000062 Page 4 of %
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
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Frequency response(nor makzed)

500 1000 1500 2000 2500 3000
fiMHz]

*TEM *R22
Uncertainty of Frequency Response of E-field: £7.4% (k=2)

Certificate MocZ5 2200002 Page 5 of ¥
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Receiving Pattern (@), 8=0°

CAICT

f=600 MHz, TEM f=1800 MHz, R22

sont b i fa,

=
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el =]
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Uncenaingy of Axlsl bBsorropy Assesament; =1.2% (k=2)
Centificaie Mo 23 22000062 Page o ol &
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Dynamic Range f(SARnead)

Input SignalluV]

BARTmAC |

T rp———y
Uncertainty of Linearity Assessment: £0.9% (k=2)

Ceniflcsie Mo 25022000062 Page T of %
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Conversion Factor Assessment
=750 MHz, WGLS R9(H_convF) f=1750 MHz,WGLS R22(H_convF)

50
18
T
B g
i B 150
f s :
CETT
18
T
1 i g
o —
e e Y I e s -~ .
b ) # " B F W O m N & M %
] grm]
Wy © s [ Lo ) Le ot

-10 08 -0 3483 030 00 03) 040 S OoB0 10

Uncertainty of Spherical lsotropy Assesament: £3.2% (k=2)

Ceriificaie Mo 232 L0062 Paepe ol @
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DASY/EASY - Parameters of Probe: EX3DV4 — SN:3881

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle °) 1182
Mechanical Surface Detection Mode enabled |
Optical Surface Detection Mode dizable
Probe Overall Length 33Tmm i
Probe Body Diamatar 10mm
Tip Length gmm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point Tmm
Probe Tip to Sensor Y Calibration Point Tmm
Probe Tip to Sensor Z Calibration Point Tmm
Recommended Measurement Distance from Surface 1.4mm

‘eriificale MNa: Qo
Cerili BT LI RFLLE LT R of
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