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Cliont WATC Certiticate No. EX-7441_Sep25
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[ CALIBRATION CERTIFICATE

i

Dbject EX3DV4 - SN:7441
Calibration procodure(s) QA CAL-01.v10, QA CAL-12.v10, QA CAL-14.v7, QA CAL-23.vE,
QA CAL-25.v8

Calibration procedure for dosimetric E-field probas

Casiwation dalo Seplember 11, 2025

This ealibealion certilicate documants the traceabillty to nasional standnrds, which reallze the physical unite of measurements {51).
The measurements and fhe uncertainties with confidence probability are ghven on the lollowing pages and are part of the cortificat.

Al calibrations have bean conductad in the cosed labomlory lacility: environment tomperatire (22 +3)°C and humidity < 70%.

Calibration Equipment used (MATE crilical lor calibralion)

Primary Standards [[1] Calibration Cafe (Gerbiicate Ho.j Sched. Cal.
Power Sonaol &S NRP-331 GH: 100067 | 30-Apr-25 (Mo, 1020-300791788) Apr-a6
N-typr mismatch combination SH:LT118 | 26-Mar-25 (Mo, 217-04292) Mar-26
OCF DAK-12 Si: 1016 24-Gapl-24 (Mo, OCP-DAK12-1016_Sop24) Sap-25
OCF DAK3S &N 1248 23-5epi-24 (No. OGP-DAKI.5-1249_Bep2d) Sep-25
Reterence Probe EX3DVA SHL 7340 10-Jan-25 (No. EXA-7340_Jandh) Jan-26
DAED ) SN: 1301 O7-Hov-24 (Mo, DAES-1301_Noved) Nov-25
Socondary Standards 5] “Ghock Date (in howsa) S:fiéd: Chack |
ACAP 200 Selup 1 SN; L1404 | 30-Sopl-24 (No. Reporl_ACAP2020E-Cave_20240830s) | Sep-25
GGP DAKAZ SN: 1029 27-Fob-25 (Mo, OGP-DAK12-1029_Febes] Fab-26

TOGH DAR-3.5 SM: 1336 9-Dec-24 (Mo, OCP-DARS.5-1336_DecZd) Deg-25

Hamao Function Sinaturo l
Calibrated by Joanna Lieshal Laboratory Technician 2 ffl (_, ' |
E. rd

Approved by Sven Kihn Technical Manages ’ ":: e

ksued: Seplambar 11, 2025
This calibration carlificale shall not be reproduced except in full without writien approval of the laboratony.
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Shenzhen Accurate Technology Co., Ltd. Report No.: 2504284275E-SA

S Schwelzerischer Kalibrierdionst

c Service sulsse detalonnage
Sarvizio svizeero di laralura

S Swiss Callbration Service

Calibration Laboratory ol
Schmid & Partner

Engineering AG

Zeughaussirasse 43, B004 Zurieh, Switzarland

Accoodited by the Swiss Accreditalion Service (SAS) Accreditation Ho: SCS 0108
The Swizs Accreditation Servico |8 one of the signatories to the Ef
Multitateral Agreament for the recegnition of calibmtion corlificales

Glossary

TsL fissua simulating liquid

MNORM: vz sansilivity In free space

ConvF sensitivity In TSL / NORMzx y,2

DCP dinde compression point

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

ABC,D madulation depandent linearization paramalers

Polarization g i rotation around probe axis

Polarization # rotation around an axis that is in the plane normal to probe axis {at measurement center), Lo, =010

normal to probe axis
Connector Angle  Information used in DASY system 1o align probe sensor X ta the robol coordinate syslem

Calibration is Performed According to the Following Standards:

a) IEC/EEE 62209-1528, "Measuremen! Procedure For The Assessmant Of Speciiic Absorption Rate Of Human Exposure
Ta Radio Frequency Fields From Hand-Held And Body-Worn Wireless Communication Devices — Part 1528: Human
Maodels, Instrumentation And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020,

&) KDB BE5G64, “SAR Measurement Requirements for 100 MHz 1o 6GHz

Methods Applied and Interpretation of Parameters:

+ NORMy,y.z: Assessed bor E-field palarization 0 =0 (F < S00MHe in TEM-cell; | > 1B00MHz: R22 waveguide). NORMx.y.z
are only Inlermediate valuss, i.e., the uncenainties of NORMx .z dees not affect the E2-field uncertainty inside T5L (soa
below ConvF).

NORMIx.3.2 = NORMx.y.z * frequency._response (see Frequency Response Charl). This inearizalion is implemented in
DASY4 software versions laler than 4.2. The uncartainty of the frequency response i included in the stated uncertainty of
ConvF.

DCPx, pz: DCP ara numerical linearization paramelers assessed based on the data of power sweep with CW signal. DGP
does not depend on Irequency nor media.

PAR' PAR is the Paak 1o Average Ratio that is not calibrated but determined based on the signal characteristics

Axyz Bz Cxyz Dxyz VAyz: A B C Dare numerical linearization parameters assessed based on the data ol
power sweep for specific modulation signal, The paramaters do not depend on lrequency nor media. VR is the maximum
ealibmtion range expressed in AMS voltage across the diode.

ConvF and Boundary Effect Paramelers: Assessed in flat phaniom using E-field [or Temperature Transfer Standard for

f =< BOOMHz) and inside waveguide using analytical feld distributions based on power measurements for { > B00MHz. The
game selups are used for assessment of the paramelers applied for boundary compensation (alpha, dopin) of which typlcal
uncertainty values ane given, These paramelers are used in DASY4 soltware to improve probe accuracy close to the
boundary, The sensitivity in TSL corresponds to NOAMx,yz * ConvE wheraby the uncerainty corresponds to that given lor
ConvE, A frequency dependent ConvF is used in DASY version 4.4 and higher which allows extending the validity from
+50 MHz to +100 MHz.

+ Spherical isofropy (30 deviation from izotropy): In & liekd of low gradients realized using a flal phantom exposed by a patch
antenna,

Sensor Ofsel: The sensor olfsel correspends 1o the offset af virtual measuremant center from the probe Lip (on probe axis).
Ma tolorance required.

Conneclor Angle: The angle is assessed using the information gained by datermining the NORMx (no unceriainty required),

-

-

-
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Shenzhen Accurate Technology Co., Ltd. Report No.: 2504284275E-SA

EX3DV4 - SN:7441 September 11, 2025

Parameters of Probe: EX3DV4 - SN:7441

Basic Calibration Parameters
Sensor X Sensor Y Sensor Z Unc (k =2)
Norm (pV/(V/m)2) A 0.56 0.58 0.61 £101% |
DCP (mV) ® 105.4 104.9 104.4 +4.7%
Calibration Results for Modulation Response
UID | Communication System Name A B c D VR Max Max
dB | dB/uV dB | mV | dev. | UncE
k=2

0.00 0.00 1,00 | 0.00 | 135.1 | £25% | +4.7%

X
Y| 0.00 0.00 1.00 142.5
| Z | 0.00 0.00 1.00 140.3

0 Cw

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 1o a coverage probability of approximately 95%.

A The uncertainties of Norm X.Y.Z do nol alfect the E2-field uncertainty inside TSL (see Page 5).

B inearization parameler uncertainty for maximum specified field strength.

E Uncertainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the field value.
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Shenzhen Accurate Technology Co., Ltd.

Report No.: 2504284275E-SA

EX3DV4 - SN:7441

Parameters of Probe: EX3DV4 - SN:7441

Other Probe Parameters

September 11, 2025

Sensor Arrangement Triangular
Connector Angle -63.5°
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 12mm
Tip Length 9mm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1mm
Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensor Z Calibration Point 1mm
Recommended Measurement Distance from Surface 1.4mm

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

Certificale No: EX-7441_Sep25 Page 4 of 9
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Shenzhen Accurate Technology Co., Ltd.

Report No.: 2504284275E-SA

EX3DV4 - SN:7441

Parameters of Probe: EX3DV4 - SN:7441

Calibration Parameter Determined in HSL

September 11, 2025

f (MHz)® Relative Conductivity” | ConvF X | ConvFY | ConvFZ | Alpha® | Depth® UncH

Permittivity" (S/m) (mm) (k=2)

750 41.9 0.89 8.76 8.73 8.61 0.38 1.27 +11.0%
900 41.5 0.97 8.40 8.36 8.26 0.37 1.27 +11.0%
1750 40.1 1.37 713 7.09 7.00 0.36 1.27 +11.0%
1900 40.0 1.40 6.94 6.91 6.83 0.36 1.27 +11.0%
2300 39.5 1.67 6.62 6.59 6.51 0.36 1.27 +11.0%
2450 39.2 1.80 6.49 6.46 6.38 0.36 1.27 +11.0%
2600 39.0 1.96 6.32 6.29 6.21 0.35 1.27 +11.0%
5250 35.9 4.71 5.11 5.08 5,02 0.31 1.27 +13.1%
5600 355 5.07 4.73 4,71 4,65 0.28 1.27 +13.1%
5750 354 5.22 4,78 4.76 4.70 0.27 1.27 +13.1%

C Fraquency validity above 300 MHz of +100 MHz only applies for DASY v4.4 and higher (see Page 2}, else it is restricted 1o +50 MHz. The uncertainty is the
RSS of lhe ConvF uncerlainty at calibration frequency and the uncertainly for the indicated Irequency band. Frequency validily below 300 MHz is £10, 25,
40, 50 and 70 MHz for ConvF assessments al 30, 64, 128, 150 and 220 MHz respectively. Validity of ConvF assessed at 6 MHz is 4-8 MHz, and CorvF
assessed al 13 MHz Is 9~19 MHz. Above 5 GHz frequency validity can be extended to £110MHz.
F The probes are calibraled using tissue simulating liquids (TSL) that deviate for ¢ and @ by less than +5% from the target values (typically better than +3%)
and ara valid for TSL with deviations of up to +10% if SAR comection is applied.
G Alpha/Depth are determined during calibration. SPEAG warranls that the remaining deviation due lo the boundary effect aller compensation is always loss
than £1% for frequencies below 3 GHz and below 12% for frequencies between 3-6 GHz at any distance larger than half the probe tip diameter from the

boundary.

H The stated uncerlainly is the total calibration uncertainly (k = 2) of Norm-ConvF. This Is equivalent to the uncertainty component with the symbaol CF in

Table ¥ of IEC/IEEE 62209-1528:2020.

Certificate No: EX-7441_Sep25
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Shenzhen Accurate Technology Co., Ltd.

Report No.: 2504284275E-SA

EX30V4 - SN:T441
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Frequency Response of E-Field
(TEM-Cell: 1110 EXX, Wavegulde:R22)

Cortificate Mo: EX-7441_Sep2s

September 11, 2025

I [MHz]

TEM 4--H22

Unecerainty of Frequency Response of E-field; £6.3% (k=2)
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Shenzhen Accurate Technology Co., Ltd.

Report No.: 2504284275E-SA

EX30Vd - SN:7441

September 11, 2025
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Uncertainty of Axial lsotropy Assessmant: £0.5% (k=2)
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Shenzhen Accurate Technology Co., Ltd.

Report No.: 2504284275E-SA

EX30V4 - SM:T441
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Dynamic Range f(SARusL)

Uneertainly of Linearity Assessment: £0.6% (k=2)
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Shenzhen Accurate Technology Co., Ltd.

Report No.: 2504284275E-SA

EX30V4 - SNTa41
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Uncertainty of Spherical Isotropy Assessment: £2.6% (k=2)

Certificate No: EX-7441_Sep25
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Shenzhen Accurate Technology Co., Ltd. Report No.: 2504284275E-SA
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Sl CALIBRATION LABORATORY AT CNAS (g bl oS

'.,_._;;_.f;_";_:_\-.'\\_\'\_f \J CALIBRATION
1 N C A5 Th

Add: No.52 HuaYannBei Rond, Haidian District, Beijing, 100191 %l CHAS LOSTO

Tel: +56-10-63304633-2117

E-mail: etibi@chinatileom hittp:fiwww.cabclac.cn

Client BACL Certificate No:  23J02Z80063
CALIBRATION CERTIFICATE

Object D2450V2 - SN: 751

Calibration Procedure(s) FE-Z11-003-01

Calibration Procedures for dipole validation kits

Calibration date: Seplember 26, 2023

This calibration Cerlificate documents the traceability to national standards, which realize the physical unils of
measuremants (S1), The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate.

Al calibrations have been conducted In the closed laboratory facility: environment temperature (22+3)°C and
humidity<70%.

Calibration Equipment used (M&TE crilical for calibration)

Primary Standards o # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106276 15-May-23 (CTTL, No.J23X04183) May-24
Power sensor  NRPBA 101369 15-May-23 (CTTL, No.J23X04183) May-24
Reference Probe EX30V4 | SN 3617 31-Mar-23(CTTL-SPEAG No.Z23-60161) Mar-24
DAE4 SN 1556 11-Jan-23{CTTL-SPEAG No.Z23-60034) Jan-24
Secondary Standards ID# Cal Date (Calibrated by, Cerlificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 05-Jan-23 (CTTL, No. J23X00107) Jan-24
NetworkAnalyzer ES071C | MY46110673  10-Jan-23 (CTTL, No. J23X00104) Jan-24

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer é z,

Reviewed by: Lin Hao SAR Test Engineer ﬂirﬁ"f;

Approved by: Qi Dianyuan SAR Project Leader ,_—M‘x__._-—'—_

Issued: October 4, 2023
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate Mo: 23J02280063 Page 1| of &
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Shenzhen Accurate Technology Co., Ltd.

P T
&777 s b e ag CAICT
—_—_——— CALIBRATION LABORATORY

Add: No.52 HunYuanBei Rosd, Hoddian District, Beijing, 100091, China
Tel: +86-10-62304633-2117
E-mumil: enligchinanleom Ipedfwww.cnict.acien

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORMx,y,z
MIA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) [EC/IEEE 62209-1528, "Measurement Procedure for The Assessment of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz lo 10 GHz)", October 2020

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

Additional Documentation:
c) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

s Measurement 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.

s Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

s [Feed Poinl Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA conneclor to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

e Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

» SAR measured: SAR measured at the stated antenna input power.

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

s SAR for nominal TSL parameters: The measured TSL parameters are used lo calculate the
nominal SAR result.

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

Certificate No: 23J02Z80063 Page 2 of &
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Shenzhen Accurate Technology Co., Ltd.

Report No.: 2504284275E-SA

In Collaboration with

—
/7). s p e a g
w CALIBRATION LABORATORY

Add: Mo.52 HunYunnBel Road, Haldian District, Beijing, 100091, China

Tel: +BG-10-62304633-2117

CAICT

E-mmil: onligehinuilcom httpfhwwewocalelac,cn
Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS2 52.10.4
Extrapolation Advanced Exirapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Centor - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz=5mm
Frequency 2450 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Mominal Hoad TSL paramaters 220°C 38.2 1.80 mho/m
Measured Head TSL parametars (220+0.2)°C 398+6% 1.82 mho/m £ 6 %
Head TSL temperature change during test <1.0°C —
SAR result with Head TSL
SAR averagod over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input powar 13.3 Wikg
SAR for nominal Head TSL parameters normalized to 1W 53.1 Wikg + 18.8 % (k=2)
SAR averaged over 10 cmr’ (10 g) of Head TSL Cendition
SAR measured 250 mW input power 6.14 Wikg
SAR for nominal Head TSL parameters normalized o 1W 24.6 Wikg £ 18.7 % (k=2)
Certificate No: 23102780063 Page 3 of 6
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Shenzhen Accurate Technology Co., Ltd. Report No.: 2504284275E-SA

r""\.ﬂ In Collabaration with
&777. s p e ag CAICT

Sl CALIBRATION LABORATORY

Adlid: No.32 HunYuanBei Romd, Hoidion District, Beijuyg, 100191, Chinn
Tel: +86-10-62304633-2117
E-mnil: citbidichinattl.com Itptiwww.calct ac.cn

Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impadance, transformed lo feed point 53,90+ 4.18j0
Return Loss - 25.2dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.065 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feed-poinl 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 short-circuiled for DC-signals. On somea
of the dipoles, small end caps are added to the dipole arms in order to improve matching when loaded
according to the position as explained in the "Measurement Conditions" paragraph. The SAR dala are not
affected by this change. The overall dipole length is still according to the Standard.

No excessive force muslt be applied lo the dipole arms, because they might bend or the soldered
conneclions near the feed-point may be damaged.

Additional EUT Data

Manulacturad by SPEAG

Cerdificate No: 23102280063 Page 4 of &
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Shenzhen Accurate Technology Co., Ltd. Report No.: 2504284275E-SA

A "o ol sbration with

=777, s p e a g CA'C_T

m—— —
SSlles—  CAUBRATION LABORATORY

Addd: No.52 HuaYiuanBei Road, Haddian District, Beijing, 100091, China
Tel: +B6-10-62304633-2117
E-pmnil; ettfEichinattLoom httpe!iwww.cnictac.en

DASYS Validation Report for Head TSL Date: 2023-09-26
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serinl: D2450V2 - SN: 751
Communication System: ULD 0, CW; Frequency: 2450 MHz
Medium parameters used: f= 2450 MHz; o = 1.82 $/m; & = 39.81; p = 1000 kg/m’
Phantom section: Right Section
Measurement Standard: DASY'S (IEEE/TEC/ANSI C63.19-2007)
DASYS Configuration:

» Probe: EX3DV4 - SN3617; ConvF(7.68, 7.68, 7.68) @ 2450 MHz; Calibrated:
2023-03-31

¢ Sensor-Surface: 1.4mm (Mechanical Surface Detection)

= Electronics: DAE4 8Sn1556; Calibrated: 2023-01-11

« Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062

»« DASY52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x 7y Cube 0: Measurement grid; dx=5mm,
dy=5mm, dz=5mm

Reference Value = 106.0 V/im; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 27.7 Wikg

SAR(1 g) = 13.3 W/kg; SAR(10 g) = 6.14 W/kg

Smallest distance from peaks to all poinis 3 dB below = 9 mm

Ratio of SAR at M2 to SAR at M1 =48.2%

Maximum value of SAR (measured) = 22.4 Wikg

da
0

-A.40
-f.81
-13.21

-17.62

i
22,02 1 -

0dB = 22.4 W/kg = 13.50 dBW/kg

Certificate No: 23J02Z80063 Page 5 of 6
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Shenzhen Accurate Technology Co., Ltd. Report No.: 2504284275E-SA

N "\ abaration with
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R CALIBRATION LABORATORY

Add: No.52 HunYuanBei Road, Huiclan District, Beijing, 100191, China
Tel: +86-10-62304633-2117
B-mnil: ettlchinatil.com hitpeffwarw, coiclne.cn

I

Impedance Measurement Plot for Head TSL
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"’ CALIERATION LABORATORY E:“"l..-'/.."..r;"\'-_-.,:"‘;"_‘-z v CALIBRATION
" it s ol CNAS LOSTO

Add: No.52 HuaYuanBei Road, Haidian District, Beijing, 100191

Tel: +B6-10-62304633-2117

E-mail: emfiifcaictac.cn Itipefwwwecaic.ncen

Client ATC Certificate No:  Z23-60087

CALIBRATION CERTIFICATE

Object D5GHzV2 - SN: 1301

Calibration Procedure(s) FF.Z11-003-01

Calibration Procedures for dipole validation kits

Callbration date: February 16, 2023
This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements (S1). The measurements and the uncertainties with confidence probability are given on the following

pages and are part of the certificate.

Al calibrations have been conducted in the closed laboratory facility: environment temperature (22:3)C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Dale (Calibrated by, Cerfificate No.) Scheduled Calibration
Power Meter NRPZ 106276 10-May-22 (CTTL, No, JZ2ZX03103) May-23
Power sensor  MRPBA 101369 10-May-22 (CTTL, No.J22X03103) May-23
Reference Probe EX3DV4 | SN 7464 19-Jan-23 (CTTL-SPEAG No.Z22-60565) Jan-24
DAE4 SN 1556 11-Jan-23(CTTL-SPEAG No.Z23-60034) Jan-24
Secondary Standards 1D # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49070393  17-May-23 (CTTL, No.J22X03157) May-24
MetworkAnalyzer ESOT1C | MY46110673  10-Jan-23 (CTTL, No. J23X00104) Jan-24

Name Function Signalure

Cralitind 1yt Zhao Jing SAR Test Engineer *ZE o

Reviewed by: Lin Hao SAR Test Engineer ﬁ%

Approved by Qi Dianyuan SAR Project Leader —mpfdiis

Issued: February 24, 2023
Thiz calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62209-1528, “Measurement Procedure for The Assessment of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Wireless Communication Devices- Part 1528: Human Medels, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020

b) KDB 865664, “SAR. Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
c) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

* Measurement Conditions: Further detalls are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

s Anlenna Paramelers with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

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

s Flectrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

SAR measured: SAR. measured at the stated antenna input power,

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

connector.

e SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

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%.

Certificate No: Z23-60087 Page 2 of 8
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Measurement Conditions
DASY syslem configuralion, as far as not given on page 1.
DASY Version DASYS2 52104
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy =4 mm, dz = 1.4 mm

Graded Ratio = 1.4 (Z direction)

Frequency

5250 MHz £ 1 MHz
5600 MHz + 1 MHz
5750 MHz + 1 MHz

Head TSL parameters at 5250MHz

The following parameters and calculations were applied

Temperature Permittivity Conductivity

Mominal Head TSL parameters 220°*C as59 4.71 mho/m
Measured Head TSL parametars (220+02)°C B2x6% 4.58 mho/m £ 6 %
Head TSL temperature change during test =1.0°C — —

SAR result with Head TSL at 5250MHz
SAR averaged over 1 ¢’ (1 g) of Head TSL Cendition
SAR measured o 100 mW input power T.76 Wikg
SAR for nominal Head TSL parameters nomalized to 1W TT.7T Wikg £ 24.4 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Condition
SAR measured 100 mW input power 2.20 Wikg
SAR for nominal Head TSL parameters | nomalized to 1W 22.0 Wikg £ 24.2 % (k=2)

Certificate No: Z23-60087
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Head TSL parameters at 5600MHz ,
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Mominal Head TSL parameters 220°C 355 5.07 mho/m
Measured Head TSL parameters (220£0.2)"C 356+6% 4,95 mho/m + 6 %
Head TSL tempaorature change during test <1.0*C _— S
SAR result with Head TSL at 5600MHz
SAR averaged over 1 ¢ (1 g) of Head TSL Condition

SAR measured 100 mW input power B.16 Wikg

SAR for nominal Head TSL parameters normalized to 1W B1.6 Wikg £ 24.4 % (k=2)

SAR averaged over 10 cm’ (10 g) of Head TSL Condition

SAR measured 100 mW input power 2.28 Wikg

SAR for nominal Head TSL parameters normalized to 1W 22.8 Wikg * 24.2 % (k=2)
Head TSL parameters at 5T50MHz

The follonading ameters and calculations were applied.
Temperature Pormittivity Conductivity

Mominal Head TSL paramaters 220°C 354 5.22 mhal/m

Measured Head TSL parameters (22.0+0.2)°C 354 +6% 5.11 mhoim + 8 %

Head TSL temperature change during test <1.0°C - —
SAR result with Head TSL at 5750MHz

SAR averaged over 1_cm’ (1 g) of Head TSL Condition

SAR measured 100 mW input power 7.81 Wikg

SAR for nominal Head TSL parameters normalized to 1W TB.0 Wikg + 24.4 % (k=2)

SAR averaged over 10 cm’ (10 g) of Head TSL Condition

SAR measured 100 mW inpul power 2.19Wikg

SAR for nominal Hoad TSL paramaters

normalized to 1W

21.9 Wikg + 24.2 % (k=2)
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL at 5250MHz

CAICT

impedance, transformed 1o feed paoint 48.10- 1.23j0

Retum Loss - 32.6dB

Antenna Parameters with Head TSL at 5600MHz

Impedance, transformed 1o feed point 52 .40+ 2 450

Relumn Loss - 29,548

Antenna Parameters with Head TSL at 5750MHz

Impedanca, transformed to feed point 51.40+ 2. 84)0

Return Loss - 30.1dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.099 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feed-point can

be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
connected o the second arm of the dipole. The anlenna is therefore short-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 lo the position as explained in the "Measurement Conditions™ paragraph. The SAR data are nol

affected by this change. The overall dipole length is still according lo the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered

connections near the feed-point may be damaged,

Additional EUT Data

Manufactured by SPEAG
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DASYS5 Validation Report for Head TSL Date: 2023-02-16

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 5GHz; Type: D5GHzV2; Serial: DSGHzV2 - SN: 1301
Communication System: CW; Frequency: 5250 MHz, Frequency: 5600 MHz,
Frequency: 5750 MHz
Medium parameters used: f = 5250 MHz; o = 4.582 Sim; & = 36.22; p = 1000 kg/m*
Medium parameters used: f = 5600 MHz; o = 4.952 S/m; & = 35.61, p = 1000 kg/m?
Medium parameters used: f = 5750 MHz; o = 5.112 S/m; & = 35.39; p = 1000 kg/m®
Phantom section: Right Section
Measurement Standard; DASYS (IEEE/IEC/ANSI C63.18-2007)

DASYS Configuration:

s Probe: EX3DV4 - SNT7464; ConvF(5.42, 5.42, 542) @ 5250 MHz,
ConvF(4.85, 4.85, 4.85) @ 5600 MHz; ConvF(4.92, 4.92, 4.92) @ 5750
MHz; Calibrated: 2023-01-19

« Sensor-Surface: 1.4mm (Mechanical Surface Detection)

s Electronics: DAE4 Sn1556; Calibrated: 2023-01-11

+ Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial:
1062

« DASY5252.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration /Pin=100mW, d=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 59.45 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 31.4 Wikg

SAR(1 g) = 7.76 W/kg; SAR(10 g) = 2.2 W/kg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 65%

Maximum value of SAR (measured) = 18.2 Wikg

Dipole Calibration /Pin=100mW, d=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (Bx8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 59.07 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 36.1 Wikg

SAR(1 g) = 8.16 W/kg; SAR(10 g) = 2.28 W/kg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 62%

Maximum value of SAR (measured) = 19.8 W/kg
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Dipole Calibration /Pin=100mW, d=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 59.52 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 36.6 Wikg

SAR(1 g) = 7.81 Wikg; SAR(10 g) = 2.19 Wikg

Smallest distance from peaks to all points 3 dB below = 7.4 mm

Ratio of SAR at M2 to SAR at M1 =60.7%

Maximum value of SAR (measured) = 19.6 Wikg

-1.36
“14.1
-22.07

-29.42

L

-36.79
DdB = 19.6 W/kg = 12.92 dBW/kg
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Impedance Measurement Plot for Head TSL
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