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' CALIBRATION CERTIFICATE

Ohjeol ES30Va = 5N : 3157

Callbration Procedura(s) FF-Z11-004-02
Calibration Proceduras for Dosimelric E-field Probos

Calibration dae: April 10, 2023

| This callbration Cerlificate documents the traceability to national standards, which realiza the physical units ol
maasurements(Sl). The measuremants and the uncertaintias with confidence probability are given on the Gllowing
pagas and are part of the ceriificaies,

All calibrations have besn conducted In the closed laberatory facility: environment temperature(22:2°C and
humidity=70%.

Gallbration Equipment used (M&TE eritical for ealibration)

Primary Standards 10 # Cal Dats(Calibrated by, Certificate No.)  Scheduled Galibration
Pawer Matar  NRPZ 101818 Tdeuna22(GTTL, No.J22K04187) Jun-23
Power sensar  NRP-Z91 101547 14-Jun-22(CTTL, No.J22X04181) Jun-23
Power sensar  NRP-Z91 101548 14-Jun-22(CTTL, Mo.J22X04187) Jun-23
Raference  10dBAtenuator | 1BNSOW-10dB  18-Jan-23(CTTL, No.J23X00212) Jan-25
Refarance  20dBAtenuator | 1BNSOW-20dD  18-Jan-23{CTTL, No.J23X00211) Jan-25
Referance Probe  EX3DV4 | SN 3846 20-May-22(SPEAG, No.EX3-3846_May=2) May-23
DAE4 8M 1565 26-Aug-22(SPEAG, No.DAE4-1655_Aug22)  Aug-23
DAE4 SH 548 24-Jan-23(5PEAG, No.DAE4-648_Jan2d) Jan-24
Secondary Standards [[=] Cal Date{Callbrated by, Cerlificate No.) Scheduled Callbration
SignalGonerator  MG37004 | 6201062606 14-Jun-2(CTTL, No.J22K04182) Jun-23
Matwork Analyzer ES071C | MY46110673  10-Jan-23(CTTL, No.J23X00104) Jans24
Mame N Funaotion Signatura
Callbrated by: Yu Zongying SAR Test Enginear L u-p*‘é_' =
Reviewed by: Lin Hao SAR Tast Enginear ‘(ﬁ}r -7%
Approved by Qf Dianyuan SAR Project Leader .a_—i‘r_;e_?-r_:q*\__ -

[ssuad: April 15, 2023
This calibration certificate shall not be reproduced except in full without written approval of he laboratory.
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Glossary:

TSL tiasue simulating liguid

MORM:x v, 2 aansitivity in free epace

Convl aansitivity in TSL / NORMx,y, 2

DCcpP dinde compression point

CF crest factor (1/duly_cycle) of the RF signal
ABCD modulation dependant linearization paramaters

Palarization & o ratafion around proba axls
Polarizalion 8 @ rotation around an axls that is n the plana normal to probe axis (al measurement center), |

Con

8=0is normal o probe axis
neelor Angle  Information used in DASY systam to align probe sensor X to the robol coordinate system

Calibration is Performad According to the Following Standards:

a) IEEE Sid 1628-2013, "IEEE Recommended Practice ‘or Determining the Paak Spatia-Averaged
Specille Absorplion Rate (SAR) In the Human Head from Wirsless Communications Devices!
Measuremant Techniques’, Juna 2013

b IEC 622081, “Measuremant procedure for the assessment of Specific Absorption Rata (SAR) from
hand-held and body-mountad devices used nex! to the ear (frequency range of 300 MHz fo 6 GHz)'",
July 2016

¢) [EC 62209-2, "Procedure to datarmine the Spacific Absorption Rate (SAR) for wirelass communication
davices used in close proximity to the human body (requency range of 30 MHz to 6 GHz)", March
2010

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

Methods Applied and Interpretation of Parameters:

NORMs,y.z: Assessed for E-field polarization 8=0 (fSD00MHz In TEM.cell; = 1B00MHz: wavaguide).
NORMx,y,2 are only intermadiate values, .., the uncertainties of NORMx.y.z doas not effect the

E7 field uncertainty inside TSL (see belaw ConvF),

NORM(P)x, .2 = NORMy,y,z* frequency_response (sea Frequency Responga Chart). This
linzarization is mplemantad in DASY4 software varsions later than 4.2, The uncertainty of the
fraquency response |5 included in the staled uncertainty of ConvF.

DCPx, 2. DCP are numerizal linsarization paramaters assessed based on the data of power sweep
(no uncertainty required). DCP doss not depand on fraquency noi madia,

FAR: FAR is tha Paak to Average Ratio that is not aalibratad but determined based on the signal
characleriatics,

Ax, vz By, yz; Cx.y,z VA, y2:A.B,C ara numerical linearizaticn parameters 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 range expressed in RMS voltage across the dioda.

ConvF and Boundary Effect Paramaters; Assassed in flat shantom using E<field (or Temperature
Tranafer Standard far f=800MHz) and Inalde waveguide using analytical flald distributions basad an
power measuramaents for f=B00MHz. The same sefups are used for assassmaent of the parametars
applied for boundary compensation (alpha, depth) of which typical uncertainty valued &re givan,
These parametars are used in DASY4 softwara to improve probe ecouracy close to the boundary.
The sansftivity in TSL corresponds to NORMx,y,z* ConvF whareby the uncartainty corrasponds to
that givan for ConvF. A frecuency dapendent GonvF is used in DASY version 4.4 and higihar which
allows exianding the validily from+50MHz to+100MHz.

Spharical isotropy (D deviation from lsoiropy). in a field of low gradients realized using a flat
phantom axposed by a patch antenna,

Sansor Offset: The sensor offset carresponds o fhe offset of virual measurement canter from the
probe lip (on probe axis). Mo tolerance reguired.

Connector Angie: The angle |s assessed using the information gained by determining the NORM:x
{no uncarlainly required),
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T p Collaboraticon with

r
m/"7/. s p e a g

Sl CALIBRATION LABORATORY -
Add: M52 HunYuinBel Rend, Hadisn Disiriet, Ualjiag, 100191, China
Tal; HHA-10-62304633-2117
Eeimiil: iniifomenbe e |'II||1:.|"FWWW.L'I Tl e

DASY/EASY — Parameters of Probe: ES3DV3 = SN:3157

Basic Calibration Parameters

. Banaor X Sansor ¥ Sensor £ Une (k=2)
Narm{pvi{vim)®)* 0.a7 1.14 0.9 £10.0%
DCP‘(mV’]‘ 022 _102.3 1036

Modulation Calibration Parameters
Ui Communication A 1] = =] VR Unc F

System Name dB dBJpV dB my | (k=2)
0 cw X 0.0 0.0 1.0 0.00 2244 | £20%
¥ 0.0 0.0 1.0 247.0
z 0.0 0.0 1.0 22308 |

The reportad uncertainty of measurement |8 stated as the standard uncertainty of
Measurement mulliplied by the coverage factor k=2, which for a nhotal diatibution
Corresponds to a coverage probabllity of approximately 85%.

A Tha uncertaintios of Morm X, ¥ 2 do nol affect the E*-field uncertainty inside TSL (see Page 4).

B Numerical linearization parametaer; uncertainty not required.

E Uneartainly Is determined using the max, deviaiion from linear respense applying rectanguar distribiution
and is expressaed for the aquara of tha fleld valug.
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DASY/EASY — Parameters of Probe: ES3DV3 — SN:3157

Calibration Parameter Determined In Head Tissue Simulating Media

Ralativi Conductivit Dapth® | Unct,
U “M‘LF {mm)r’ ConvF X | ConvF Y | ConvF Z | Alpha® mfmj =
750 419 0,89 G.48 f.48 6,48 0.36 153 | H12.7%
300 415 0.97 6.25 6.25 .28 037 | 153 | +12.7%
1750 40.1 1.37 5.38 5.38 5,38 060 | 131 | £127%
1800 400 1.40 518 5.18 518 065 | 126 | £12.7%
| 2300 308 1.67 4.96 1.96 496 | 080 | 110 | +127% |
2450 | 392 1,80 4,74 4.74 4.74 080 | 110 | £12.7%
2600 30.0 1.96 4.52 4,52 4.82 000 | 116 | £12.7%

0 Frequency validily abova 200 MHz of £100MHz only applins for DASY va 4 and highar (Faga 2), else it is restricted to
E50MHz, The uncertainty is tha RSS of GonvF uncerlainty &t callbration frequency and tha uncarlainty for the indicated
Irequency band Fragquancy validity below W00 MHz ia+ 10, 25, 40, 60 and 70 MHz for ConvF assessmaents at 30, 64, 178,
160 and 220 MHz respectivaly, Abova 5 GHz frequency validity can be extendad fo 2 110 MHz,

F Al frequency up to B GHz, tha validity of tissue paramelers (£ and a) can be ralaxed to £10% if liquid compensation
lormula Iz appliad fo messuied SAR valuas. The uncertainty 8 tha RSS of the ConvF uncertainty far indicatac target
tiagLia parameters.

# alpha/Depth are determined during calibration. SPEAG warrants that fhe remalning deviation due la the boundary
alfact after compensation is always laas than + 1% for frequencies below 3 GHz and below £ 2% for the freguenaias
palwaan 3-6 GHz at any distanze larger than half the probe tip dismetar from the boundary.
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequancy Response of E-field: £7.4% (k=2)
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Receiving Pattern (@), 8=0°

f=600 MHz, TEM f=1800 MHz, R22
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Uneertdinty of Axlal lsolropy Asscssment; £1,2% (A=2)
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Dynamic Range f(SARnead)
(TEM cell, f = 900 MHz)
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Uncartainty of Linearity Assessment: £0,9% (k=2)
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Conversion Factor Assessment
f=750 MHz WGLS R¥H_convF) f=1750 MHz,WGLS R22(H_convF)
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Deviation from Isotropy in Liquid
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Uncertainty of Spherical Isotropy Assesament: £3.2% (k=3)
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DASY/EASY — Parameters of Probe: ES3DV3 - SN:3157

Other Probe Parameters

Sensor Arrangement Triangular
Gonnector Angle (°) 56,2
Mechanical Surface Deteclion Mode enabled
Optical Surface Detection Mode disable
Frnl.a; D\;nruli Length 337mm
Prabe Body Diamater 10mm
_+ip .I..nngth 10mm
Tip Diameter 4mm
Frubn Tip to Sensor X Calibration Peint 2mm
Probe Tip to Sensor Y Calibration Point Zmm
_Frnhq Tip to Sensor Z Calibration Polnt 2mm
Recommendad Malsurumqlnnlt Distance from Surface 3mm_

P
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