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CALIBRATION CERTIFICATE

Object EX3DV4 - SN:7986

Callbration procodureds) 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

Cadibration date April 07, 2028

Casbration Equipment used (M TE critical lor calibration)

This cafbration certificate documents the traceabifity to national standards, which realize the physical units of measurements (SI).
The measuraments and the uncartainties with confidence probability are given on the following pages and are part of the certificate.

Al calibrations have baen conducted in the closed laborateey acilty: envircament lemperature (22 4 31°C and humidity < 70%.

This calibeation cartificate shall not be reproduced except in full withaut written approval of the iaboratory.

Primary Standarcs iD Callbrabon Daie (Gertficae No.) Sched. Cal,
Power Sensor RAS NAPA0T EN: 101861 | 29-Apr-25 (No, 2025-001450) Ap(-25
N-type mismatch combination SN; L1119 -26 (No, 20260 ) Mar-27
P DAKZ SN: 1016 | 16-8api-25 (No. OCP-DAK12-1016_Sep2s) | Sop26
OGP DAKS S SN: 1248 | 16-8api-25 N0, OCP-DAKS 5-1249_5ep25) | Sep-26
Relerence Probe EXI0V4e SN: 7349 29-Unn-26 (N0, EX3-7348_Jan26) Jan2?
DAEA SN 1301 22-Jan-25 (No. DAE4-1301_Jan2s) Jan-27
Secondary Standards D Check Date (n house) Sched, Cnack
ACAP 2020 Setup 1 SN-L1404 | 01.0ct-25 (No. IHCK_ACAP2020-1_0Oaes) | Oct28
OCP DAK-12 EN: 1029 | 24-Feb-26 (No. OGP-DAR12-1028_FobaB) | reb2r |
OCP DAK35 §N: 1338 | 10-Dec-25 (No. OCP-DAKA 5-1336_Dec25) | Dec-26
Name Function Signature
Casrated by Henrque Almeida Laboratory Tachnician }-L i putg /{L/?-‘&'a‘ Aa
Approved by Sven Kihn Tachnical Manager ﬁ_, ,Z
lssued: April 07, 2026
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Report No.:Ti-CC26080090-AC Group

Calibration Laboratory of W, 220 S Schweizerisoher Kalibriordienst
Schmid & Partner s € it e
Engineering AG P q s/ S Swiss Calibration Service
Zoughousstrsse 43, 5004 Zurich, Switzariand SN N

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

The Swisa Accraditation Service Is one of the signatories 10 the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary

TSL tissue simulating liquid

NORMx.y.z sensitivity in free space

ConvF sensitivity In TSL / NORMx.y.z

DCcP diode compression point

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

A BCD modulation dependent linearization parameters

Polarization ¢ @ retation around probe axis

Polarization # {) rotation around an axis that is in the piane normal to probe axis (at measurament center), Lo, § =018
normal to probe axis

Connector Angle  information used in DASY system to align probe sensor X 1o the robot coordinate system

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62208-1528, *Measurement Procadure Far The Assessment Of Specific Absorption Rate Of Human Exposure
To Radio Frequency Fields From Hand-Held And Body-Worn Wireless Communication Devices — Part 1628: Human
Madsis, Instrumentation And Procedures (Frequency Range of 4 MHz 1o 10 GHz)", October 2020,

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

Methods Applied and Interpretation of Parameters:

» NORMx,y.z: Assessed for E-field polarization # = 0 (f < 900MHz In TEM-cell; f > 1800 MHz: R22 waveguide). NORMx.y,z
are only intermediate values, .., the uncertainties of NORMx.y.z does not affact the E*-ield uncertainty inside TSL (see
below ConvF),

+ NORM(fix.y.z = NORMx.y.z * frequancy._response {see Frequency Response Charl). This linearization is implemented In
DASY4 software versions later than 4.2. The uncartainty of the frequancy response is included in the stated uncartainty of
ConwF.

+ DCPx,y,z: DCP are numerical linearization parametors assessed based on the data of power sweep with CW signal. DCP
does not depend on frequency nor media.

+ PAR: PAR Is the Peak 1o Average Ratio that is not calibrated but determined based on the signal characieristics

v Ax.y.z; Bu.y.z; Cxy.z; Dxyz; VRx.y.z: A B, C, D are numerical linearization parameters assessaed basad on the data of
power sweep for specific modulation signal, The parameters do not dapand on frequency nos media. VR is the maximum
calibration range expressed in RMS voltage across the diode.

« ConvF ang Boundary Effect Parameters: Assessed in flal phantom using E-field (or Temperature Transiar Standard for
f < 800MHz) and inside wavaguids using analytical field distributions based on power measurements for f > 800MHz, The
same sotups are used for assessment of the parameters applied for boundary compensation (alpha, depth) of which typical
uncertainty vakues are given, These parameters are used in DASY4 software to improve probe accuracy close to the
boundary. The sensitivity in TSL corrasponds to NOAMx,v.z * Corv wheseby the unceriainty corresponds to that given for
ConvF. A frequency dependant ConvF Is used In DASY version 4.4 and higher which allows extending the validity from
+50 MHz 10 £100 MHz,

&Wﬁmyy (3D deviation from isotropy): in a field of low gradients realized using a flat phantom exposad by a patch

Sansar Onssr The sensor offset corresponds 10 the offset of virtual measurament center from the probe tip (on probe axis).
No tolerance required.
« Connector Angfe: The angle i assessed using Ihe Information gained by determining the NORMx (no uncertainty required)

Certificate No: EX-7986_Apr26 Page20i9
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LHGroup

Report No.:Ti-CC26080090-AC

EX30V4 - SN:7886 April 07, 2026
Parameters of Probe: EX3DV4 - SN:7986
Basic Calibration Parameters
Sensor X Sensor Y Sensor Z Unc (k=2)
Noem (uVi(V/m)<) A 055 0.60 052 +10.1%
DCP (mV) B 105.6 1056 103.9 +4.7%
Calibration Results for Modulation Response
UID | Communication System Name A B c b VR | Max | Max |
d8 | dBpV dB | mV | dev. | Unc®
k=2
0 CwW X | 0.00 0.00 100 | 000 | 1245 | £1.8% | +4.
Y| 0.00 0.00 1.00 1316
0.00 0.00 1.00 1236
The reported uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage
facior k<2, which for a normal distribution corresponds 10 a coverage probability of approximately 95%.

A Tha uncernainges of Norm X,Y.Z do not aflect e B field uncartainty inside TSL (see Page 5).

8 | innarization parameter uncertainty for muxerurm specifiod fiok strength.
E Urcertainty i determired using the ma. devation kom linsar applying guinr distribution &nd 18 expressed for the square of the field value.

Certificate No: EX-7986_Apa26 Page 30f8
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Report No.:Ti-CC26080090-AC Group

EX30V4 - SN:7986 April 07, 2028

Parameters of Probe: EX3DV4 - SN:7986

Other Probe Parameters
Sensor Arrangement Triangular
Connsctor Angle -43.0°
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diamater 12mm
Tip Length Imm
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 distnnce from suriace can be increased 10 34 mm % an Aes Scan pb.

Certificate No: EX-7986_Apr26 Page 40l 9
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Report No.:Ti-CC26080090-AC Group

EX3CV4 - SN:T986 April 07, 2026

Parameters of Probe: EX3DV4 - SN:7986
Calibration Parameter Determined in HSL

1 (MH2)® Relative Conductivity™ | ConvF X | ConvF Y | ConvFZ | Alpha® | Depth® UncH
Permittivity” {8im) (mm) | (k=2)

750 410 0.89 837 9.28 9.56 0.31 1.27 +11.0%
835 9.5 0,90 925 a.17 8.43 0.31 1.27 +11.0%
1750 40.1 137 7.86 7.80 8.02 0.32 1.27 #11.0%
1900 40.0 140 7.58 7.52 7.74 032 127 £11.0%
2000 40.0 1.40 7.45 7.39 7,60 032 127 +11.0%
2300 395 167 723 747 7.37 033 127 | =11.0%
2450 39.2 150 707 7.02 7.22 0.33 127 | £11.0%
2600 39,0 1.96 6.93 668 7.08 0.33 127 +11.0%
3300 382 2N 6.35 .30 6.48 0.3¢ 1.27 +13.1%
3500 379 291 632 6.27 6.45 0.34 1.27 +13.1%
3700 37.7 312 6.30 6.25 6.43 0.34 127 | +131%
3900 375 332 6.27 6.22 6.40 034 1.27 +13.1%
4100 37.2 353 619 614 6.32 0.34 127 £13.1%
5250 359 47 554 5.49 5.65 0.31 127 +13.1%
5600 355 507 507 503 517 028 127 +13.1%
5750 35.4 522 519 5.15 5.30 0.26 127 +13.1%

Cnwwwmmma,mommmmmvu.awmnmmzx.uuumww:wwu.mwummysn
ASS of the ComyF uncertainty at calbraton irequency and the inty for the indicated Irequancy band. Frequency validity below 300 MHz Is =10, 25,
40, 50 and 70 MMz for CorwF assessments at 30, 64, 128, 150 and 220 MHz respectivaly, Vakgity of ConvF assessed at 6 MMz is 4-9 MMz, and Camé®
a550550d al 13MHz & 918 MHz. Above 5 GHz trequency vakdty can te extonded to <110 MM
meuummmmmmmnsummuumnwmmsmmmnmmwwm:m
and are vald for TSL with deviations of up 1o £10% It SAR correction is apolied.

G AlphayDept are delermined turing caibration. SPEAG warrants that the ramaining deviagon cus 10 i boundary efiect after compensation i always kes
than 1% for frequendies below 3 GHz and below +2% for Inequancies beawaon 3-6 GHz at any datance larger than Nall the probe tip dlamater from the
boundiary.
“'n-umam-mhtyhhwwnmmmmu=mdm-mamuhwwmmmmwmmmcrn
Table § of IECAEEE $2209-1520:2020.

Certificate No: EX-7986_Apr26 Page 50f8
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Report No.:Ti-CC26080090-AC GI'ULID

EX3DV4 - SN:7986 April 07, 2026

Frequency Response of E-Field
(TEM-Cell:ii110 EXX, Waveguide:R22)
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Uncertainty of Frequency Response of E-field: +63% (k=2)

Certificate No: EX-7986_Apr26 Page 6of @
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Report No.:Ti-CC26080090-AC Group

EX3DV4 - SN.7986 April 07, 2026

Receiving Pattern (¢), {1 = 0°

=600 MHz, TEM, 0° f=1800 MHz, R22, 0"
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Roll 7]
—e— 100 MMz e BOD MHZ —=~ 1800 MHz e 2500 M2z
Uncertainty of Axial Isotropy Assessment: +0.5% (k«2)
Certificate No: EX-7986_Apr26 Page 70! 9
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Report No.:Ti-CC26080090-AC Group

EX3DV4 - SN:7986 April 07, 2026
Dynamic Range f(SARus.)
(TEM cell, foyu = 1900 MHz)
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Uncertainty of Lineanty Assessment: +0.6% (k=2)
Certificats No: EX-7986_Apr26 Pago 8ol 9
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Report No.:Ti-CC26080090-AC EII'ULIP

EX30V4 - SN:7886 April 07, 2026

Conversion Factor Assessment

121900 MHz, WGLS R22 (H_convF)

T

15}

SAR [(WrkghW]

10} :

o 10 20 0 a0
z [mm]

—e— analytical e Measured

Deviation from Isotropy in Liquid
Error (¢.6), 1= 900MHz

180 226
2710 415 2
X [dog) -

-1 DB -06 -04 02 O 02 D04 0B
Uncertainty of Spherical Isotropy Assessment: +2.6% (k«2)

Certificate No: EX-7986_Apr26 Page 8ot 8
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Report No.:Ti-CC26080090-AC GI'ULID

F.2 Data Acquisition Electronics (DAE4 - SN:1389)

3 o . AT
@an_.n_n_x_n__ o 1 CAICT
i R CNAS&% o

ﬁ:'xi&u;‘mmd.nwmmmmu 100191, Ching . v S LS
Hemall: oiigyemiot.ac.en bt Wil ac.cn
Client; Tejot Certificate No: 26J02Z000304
Shanghal

Object DAE4 - SN: 1389

Colbraon Procadum() FF-Z211-002-01
Calibration Procedure for the Data Acquisition Electronics
(DAEX)

Callbration date: May 08, 2026

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

All calibrations have been conducted In the closed laboratory facility: environment temperature(22:3)1 and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration

Process Calibrator 763 | 1971018 11-Jun-25 (CTTL, No.25J02X004977) Jun-26

Name Function t
Gty YuZongying  SAR Test Engineer W/ s%

"':‘."," ‘-'\s:_ \
Reviewed by Lin Jun SAR Test Engineer } Mﬁ-‘f"
Approved by. QiDianyusn  SAR Project Leader ‘ 0

Issued: May 09, 2026
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: 26J022000304 Page | of 3
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Report No.:Ti-CC26080090-AC GI'UUFI

Griiises CAICT |

Add: No. 52 HuaYunnliel Rond, Haldian District, Beljing, 100191, Ching
Tol: +86<1062304633-2117
Fomail! emlicuiclac.cn Lo wwwcalcr e co
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 No: 26J022000304 Page 200
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Report No.:Ti-CC26080090-AC GI'ULID

7Tl v h e s a CAICT |

Add: No 52 HuaYuanBel Road, Haldian District, Beljing. 100191, China
Tol: +86-10-62304633-2117
Enail; emfifosictoc.co ip// www.ealcLac oo

DC Voltage Measurement
A/D - Converter Resolution nominal
High Range 1LS8 = LRMYS full range = <100...+300 mV
Low : 1ILSB = 810V, fullrange= -1 . +3mV
DASY measurement parameters: Auto Zero Time: 3 sec, Measuring time: 3 sec

Calibration Factors X Y -

High Range 403,768 £ 0.16% (k=2) | 403.734 + 0.15% (k=2) | 404 198 + 0 15% (k=2)

Low Range 308090 4 0.7% (k=2) | 396431+ 0.7% (k=2) | 4.02387 £ 0.7% (k=2)
Connector Angle

Connector Angle to be used in DASY system 1305°+1°
Cenificate No: 26J022000304 Page Yof }
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F.3 2450 MHz Dipole

® Collak o ‘l“u,'
TTL 5o a g 2. A~ CAICT
CALIBRATION LABORATORY Ty CNAS &HIWTION

Add: No.52 HasYuaniiei Road, Haidian District, Beiing, (00191 “afume® CNAS LESTD

Tel: +86-10-62304633-2117

E-mail: cetichinastl.com hittp:/www.csict.ae.on

Cmm Tejet Certificate No: 24J02Z000575
CALIBRATION CERTIFICATE
Object D2450V2 - SN: 1085
Calibration Procedure(s) FF-211-003-01

Calibration Procedures for dipole validation kits

Calibration date: September 5, 2024

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

All calibrations have been conducted in the closed laboratory faciiity: environment temperature (22+3)°C and
humidity<70%

Calibration Equipment used (M&TE critical for calibration)

Prnmary Standards ID# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106276 17-May-24 (CTTL, No. J24X04107) May-25
Power sensor NRPEA 101368 17-May-24 (CTTL, No. J24X04107) May-25
Reference Probe EX3DV4 | SN 7307 28-May-24(SPEAG, No. EX-7307_May24) May-25
DAE4 SN 1556 03-Jan-24(CTTL-SPEAG, No 24.J02Z80002) Jan-25
Secondary Standards D& Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 25-Dec-23 (CTTL, No, J23X13426) Dec-24
NetworkAnalyzer ESO071C | MY46110673 25-Dec-23 (CTTL, No. J23X13425) Dec-24
OCP DAK-3.5(weighted) | 1040 22-Jan-24(SPEAG, No.OCP-DAK3 5-1040_Jan24) Jan-25

Name Function Signature

SR Zhao Jing SAR Test Engineer i,

Reviewed by: Lin Jun SAR Test Engineer 1 —.‘q,

Approved by Qi Dianyuan SAR Project Leader kA

Issued: September 13, 2024
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: 24J02Z000575 Page | of 6
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Report No.:Ti-CC26080090-AC GI'ULID

‘!TTZ speag CAICT

Add: No.52 HuoYuanBel Road, Haidian District, Beijing, 100191, China
Tel: +86~10-62304633-2117

E-mail: cttl@chinati],com hatpo//www.caictac.on
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 Bedy-mounted
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 to 8 GHz"

Additional Documentation:
c) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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.
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.

Feed Point Impedance and Retum 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 connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

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.

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: 24022000575 Page 2 of 6
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Report No.:Ti-CC26080090-AC

LHGroup

In Codlabocation with

777 s p e a g

Add: No,52 HuaYaanBei Road, Haldian District, Beijing, 100191, China

Tel: +86-10-62304633-2117
E-mail: outl@chinsttl.com

hatp/Awww.calol ac.on

CAICT

Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY52 52104
Extrapolation Advanced Extrapolation
Phantom Triple Fiat Phantom 5.1C
Distance Dipole Center - TSL 10mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 2450 MHz £ 1 MHz
Head TSL parameters
The following paramaters and calculations were applied
Temperature Parmittivity Conductivity
Nominal Head TSL parameters 20°C 3902 1.80 mho/m
Measured Head TSL parameters (220£02)°C 39626% 1.79 mho/m £ 6 %
Head TSL temperature change during test <10°C eee eee
SAR result with Head TSL
SAR averaged over 1 ¢t (1 g) of Head TSL Conation
SAR measured 250 mW input power 13.1 Whkg
SAR for nominal Head TSL parameters normalized to 1W 52.6 Wikg £ 18.8 % (k=2)
SAR averaged over 10 cm (10 g) of Head TSL Condition
SAR measured 250 mW input power 6.14 Wikg
SAR for nominal Head TSL parameters normalized to 1W 24.6 Wikg £ 18.7 % (k=2)

Certificate No: 24J02Z000575

Page 3 ofs
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Report No.:Ti-CC26080090-AC GI'ULID

L |7, Coisboration with
=777 s p e a g CAICT

Add: No.52 HuaYusnBei Road, Haldian District, Bedjing, 100191, China
Tel: +86-10-62304633-2117
E-mail: eatighchinaetl.com hetp://www.calet ac.on

Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

impedance, transformed to feed point 48.10+ 3.75/0
Return Loss - 27408

General Antenna Parameters and Design

Electrical Delay (one direction) ] 1.066 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 to the second arm of the dipole. The antenna 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 to the position as explained in the "Measurement Conditions" paragraph. The SAR data are not
affected by this change. The overall dipole length is still according to 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 ]

Certificate No: 24J02Z000575 Page 4 ol 6
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Report No.:Ti-CC26080090-AC GI'UUFI

&770 s b eaag CAICT

Add: No.52 HuaYusnBei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2117
E-mail; cttlidchinmt] com httpoSwww.calet.ac.cn

DASYS Validation Report for Head TSL Date: 2024-09-05
Test Laboratory: CITL, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 1065
Communication System: UID 0, CW; Frequency: 2450 MHz
Medium parameters used: { = 2450 MHz; o= 1.792 S/m: & = 39.57; p = 1000 kg/m*
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

« Probe: EX3DV4 - SN7307; ConvF(7.37, 7.34, 7.95) (@ 2450 MHz; Calibrated:
2024-05-28

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

« Electronics: DAE4 Sn1556; Calibrated: 2024-01-03

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

» DASYS2 52.10.4(1535); SEMCAD X 14.6,14(7501)

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

Reference Value = 106.0 Vim; Power Drift =-0.03 dB

Peak SAR (extrapolated) = 25.9 W/kg

SAR(1 g) = 13.1 W/kg; SAR(10 g) = 6.14 W/kg

Smallest distance from peaks to all points 3 dB below = 8,5 mm

Ratio of SAR at M2 1o SAR at M1 = 51.2%

Maximum value of SAR (measured) = 21.5 Wkg

-4.34
-8.69
-13.03

-17.30

¢ A

0dB = 21.5 W/kg = 13.32 dBW/kg

21.72

fpe—

Centificate No: 24J02Z000575 Page 5 of 6
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LEGroup

G e

Add: No.52 HuaYuanllei Road, Huddian District, Beijing, 100191, China
Tel: +86-10.6234633-2117
E-mail: crtlgnchinas com huap/fwww,caict.ac.cn

Impedance Measurement Plot for Head TSL

tri i1 Log mag 10,0068/ waf 0, 00008 [ri]
Ml ST I a500000 GhE -27. 363 d8

CAICT

DI =1t snith (hef) Scale 1.000u [71 tel]
L 2.4300000 Gz AB.091 @ 14780 243454
3
U RAmT,
1 Strt 225 0. oW 100 k%
Centificate No: 24J02Z000575 Page 6 of 6
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LEGroup

D2450V2 Dipole impedance and return loss Validation

Meas. Results

Current Meas.

Previous Meas.

Max. Deviation

Meas. Data 2025.09.02 2024.09.05 /
Return Loss(dB) -25.168 -27.362 -8.02%
Impedance 46.046 Q- 0.531 jQ 48.091 Q + 3.748 jQ -4.279Q (Imaginary part)
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Client Tejet Certificate No:  24J022000582
CALIBRATION CERTIFICATE
Object D5GHzV2 - SN: 1333
Calibration Procedure(s) FF-211-003-01

Calibration Procedures for dipole validation kits

Calibration date: September 4, 2024

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

All 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 D# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106276 17-May-24 (CTTL, No. J24X04107) May-25
Power sensor NRPBA 101368 17-May-24 (CTTL, No. J24X04107) May-25
Reference Probe EX3DV4 | SN 7464 22-Jan-24(SPEAG, No. EX-7464_Jan24) Jan-25
DAE4 SN 1556 03-Jan-24(CTTL-SPEAG, No.24J02Z80002) Jan-25
Secondary Standards D# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY48071430 25-Dec-23 (CTTL, No. J23X13426) Dec-24
NetworkAnalyzer ES071C | MY46110673  25-Dec-23 (CTTL, No, J23X13425) Dec-24
OCP DAK-3.5(weighted) 1040 22-Jan-24(SPEAG, No, OCP-DAK3 5-1040_Jan24) Jan-25

Name Function Signature

Calraed by: Zhao Jing SAR Test Engineer 4

Reviewed by. Lin Jun SAR Test Engineer —m%

Approved by: Qi Dianyuan SAR Project Leader ]

Issued: September 13, 2024
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: 24J02Z000582 Page 1 of 10
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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/NIEEE 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 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 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.

« 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.

« Feed Point 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 connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

« 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.

» 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 85%.

Certificate No: 241027000582 Page 2 of 10
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Measurement Conditions
DASY system configuration, 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 Ratlo = 1.4 (Z direction)
5200 MHz £ 1 MHz
5300 MHz £ 1 MHz
Frequency 5500 MHz £ 1 MHz
5600 MHz £ 1 MHz
5800 MHz £ 1 MHz
Head TSL parameters at 5200MHz
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C ¥»B0 4.66 mho/m
Measured Head TSL parameters (220£02)"C 36226% 467 mhoim +6 %
Head TSL temperature change during test <10°C — e
SAR result with Head TSL at 5200MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.77 Wikg
SAR for nominal Head TSL parameters normalized to 1W T7.8 Wikg £ 24.4 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Condition
SAR measured 100 mW input power 225 Wikg
SAR for nominal Head TSL parameters normalized to 1W 22.5 Wikg £ 24.2 % (k=2)
Certificate No: 24J02Z000582 Page 30f 10
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Head TSL parameters at 5300MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 359 4.76 mhoim
Measured Head TSL parameters (220+£02)°C 36046% 4,79 mhoim £ 6 %
Head TSL temperature change during test <10°C e —
SAR result with Head TSL at 5300MHz
SAR averaged over 1 cm' (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.88 Wikg
SAR for nominal Head TSL parameters normalized to 1W 79.0 Wikg £ 24.4 % (k=2)
SAR averaged over 10 ¢m’ (10 g) of Head TSL Condition
SAR measured 100 mW input power 2.30 Wikg
SAR for nominal Head TSL parameters normalized to 1W 23.0 Wikg £ 24.2 % (k=2)
Head TSL parameters at 5500MHz
The following parameters and calculaions were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 356 4.96 mho/m
Measured Head TSL parameters (220£02)"C 356:8% 5.00 mho/m £ 6 %
Head TSL temperature change during test <10°C — —
SAR result with Head TSL at 5500MHz
SAR averaged over 1 ¢m’ (1 g) of Head TSL Condition
SAR measured 100 mW input power 8,34 Wikg
SAR for nominai Head TSL parameters normalized to 1W 83.4 Wikg £ 24.4 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Condition
SAR measured 100 mW input power 2.40 Wikg
SAR for nominal Head TSL parameters normalized to W 24.0 Wikg £ 24.2 % (k=2)

Certificate No: 243022000582
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Head TSL parameters at 5600MHz
The following parameters and calcutations were applied.
Temperature Permittivity Conductivity
Nominal Hoad TSL parameters 220°C 355 5.07 mho/m
Measured Head TSL parameters (220+£02)°C 355+£6% 511 mhom£6 %
Head TSL temperature change during test <10°C - e
SAR result with Head TSL at 5600MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 100 mW input power 828 Wikg
SAR for nominal Head TSL parameters normalized to 1W B2.8 Wikg £ 24.4 % (k=2)
SAR averaged over 10 ¢m' (10 g) of Head TSL Condition
SAR measured 100 mW input power 240 Wikg
SAR for nominal Head TSL parameters normalized to 1TW 24.0 Wikg £ 24.2 % (k=2)
Head TSL parameters at 5800MHz
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Head TSL parametars 220°C 353 5.27 mha/m
Meoasured Head TSL parameters (220202)°C 352+£6% 531 mho/m £6 %
Head TSL temperature change during test <10°C —_— -
SAR result with Head TSL at 5800MHz
SAR avoraged over 1 ¢’ (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.85 Wikg
SAR for nominal Head TSL parameters normalized to TW 78.5 Wikg £ 24.4 % (k=2)
SAR averaged over 10 ¢71° (10 g) of Head TSL Condition
SAR measured 100 mW input power 226 Wikg
SAR for nominal Head TSL parameters normalized to 1W 22.6 Wikg £ 24.2 % (k=2)
Certificate No: 24022000582 Page sof 10
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL at 5200MHz

CAICT

Impadance, transformed 1o feed point 51.00- 3.51j0

Retun Loss -28.8dB

Antenna Parameters with Head TSL at 5300MHz

Impedance, transformed to feed point 47.20- 2.85|0

Retum Loss -281d8

Antenna Parameters with Head TSL at 5500MHz

Impedance, transformed 1o feed point 49.50- 2 80)Q

Return Loss - 31.5d8

Antenna Parameters with Head TSL at 5600MHz

Impedance, transformed to feed point 52.40+261jQ

Return Loss -202d8

Antenna Parameters with Head TSL at 5800MHz

Impedance, transformed to feed point 50.50+ 3.13jQ
Return Loss -30.0dB
Certificate No: 24)02Z000582 Page 6 of 10
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General Antenna Parameters and Design

Electrical Delay {one direction) [ 1110ns J

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 to the secand arm of the dipole. The antenna 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 to the position as explained in the "Measurement Conditions" paragraph. The SAR data are not
affected by this change. The overall dipole length is still according to 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

| Manutactured by SPEAG

Certificate No: 24J02Z000382 Page 70110
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DASYS Validation Report for Head TSL Date: 2024-09-04

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 5GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN: 1333
Communication System: CW, Frequency: 5200 MHz, Frequency: 5300 MHz,
Frequency: 5600 MHz, Frequency: 5800 MHz
Medium parameters used: f = 5200 MHz; 0 = 4.67 S/m; & = 36.21; p = 1000 kg/m?®
Medium parameters used: f = 5300 MHz; o = 4.785 S/m; e = 36.01; p = 1000 kg/m®
Medium parameters used: f = 5500 MHz; o = 4.996 S/m; e = 35.64; p = 1000 kg/m?
Medium parameters used: f = 5600 MHz, o = 5.11 S/m; & = 35.49; p = 1000 kg/m®
Medium parameters used: f = 5800 MHz, o = 5.308 S/m; & = 35.22; p = 1000 kg/m?
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE/EC/ANSI C63.19-2007)

DASYS Configuration:

» Probe: EX3DV4 - SN7464, ConvF(5.41, 5.5, 5.64) @ 5200 MHz;
ConvF(5.31, 5.35, 5.51) @ 5300 MHz; ConvF(4.81, 4.83, 5.01) @ 5500
MHz; ConvF(4.68, 4.7, 4.88) @ 5600 MHz; ConvF(4.72, 4.77, 4.92) @ 5800
MHz; Calibrated: 2024-01-22

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

« Electronics: DAE4 Sn1556; Calibrated: 2024-01-03

« 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 /Pin=100mW, d=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 57.85 V/Im; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 30.4 W/kg

SAR(1 g) = 7.77 W/kg; SAR(10 g) = 2.25 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 66.4%

Maximum value of SAR (measured) = 17.7 W/kg

Dipole Calibration /Pin=100mW, d=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 58,16 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 31.6 W/kg

SAR(1 g) = 7.89 Wikg; SAR(10 g) = 2.3 W/kg

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

Ratio of SAR at M2 to SAR at M1 =85.4%

Maximum value of SAR (measured) = 18.0 W/kg

Certificate No: 24J022000582 Page 8 of 10
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Dipole Calibration /Pin=100mW, d=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 59.11 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 34.5 W/kg

SAR(1 g) = 8.34 W/kg; SAR(10 g) = 2.4 Wikg

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

Ratio of SAR at M2 to SAR at M1 =64.7%

Maximum value of SAR (measured) = 19.4 Wikg

Dipole Calibration /Pin=100mW, d=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 58.70 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 35.4 W/kg

SAR(1 g) = 8.28 W/kg; SAR(10 g) = 2.4 W/kg

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

Ratio of SAR at M2 to SAR at M1 =63.7%

Maximum value of SAR (measured) = 19.4 W/kg

Dipole Calibration /Pin=100mW, d=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 57.03 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 35.3 W/kg

SAR(1 g) = 7.85 W/kg; SAR(10 g) = 2.26 W/kg

Smallest distance from peaks to all points 3 dB below = 6.8 mm

Ratio of SAR at M2 to SAR at M1 =62.1%

Maximum value of SAR (measured) = 18.6 Wikg

8
0
.33
-12.66
18,99
-25.32

L

0dB = 18.6 W/kg = 12.70 dBW/kg

-31.65

Certificate No: 241022000582 Page 9 of 10
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Impedance Measurement Plot for Head TSL

CAICT
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D5GHzV2 Dipole impedance and return loss Validation

Meas. Results

Current Meas.

Previous Meas.

Max. Deviation

Meas. Data 2025.09.02 2024.09.04 /
5200MHz
-24.755 -28.880 -14.28%
Return Loss(dB)
5200MHz . )
46.494 0-4.342jQ 50.955 Q0 -3.506 jQ -4.461 Q (Real part)
Impedance
5300MHz
-24.932 -28.091 -11.25%
Return Loss(dB)
5300MHz . )
45.632 Q0 —3.448jQ 47.2330-2.651jQ -1.601 Q (Real part)
Impedance
5600MHz
-25.942 -29.235 -11.26%
Return Loss(dB)
5600MHz . )
47.851 Q-1.550jQ 52.393 QO +2.605 jQ -4.542 Q (Real part)
Impedance
5800MHz
-26.280 -30.004 -12.41%
Return Loss(dB)
5800MHz . ) .
46.181 Q- 1.364 jQ 50.538 Q +3.134jQ -4.497 Q (Imaginary part)
Impedance

--END OF REPORT--
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