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Bluetooth

Report No.:

SAR Measurement at Bluetooth (Body, Validation Plane)

Date of measurement: 12/09/2022

A. Experimental conditions.

TCT221208E007

Probe SSE2 (SN 36/20 EPGO346)
ConvF 2.37
Area Scan surf sam plan.txt
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm,Complete
Phantom Validation plane
Device Position Body
Band Bluetooth
Channels Higher (78)
Signal Bluetooth
B. Permitivity
Frequency (MHz) 2480.000
Relative permitivity (real part) 54.592
Relative permitivity (imaginary part) 14.930
Conductivity (S/m) 2.032
C. SAR Surface and Volume
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Maximum location: X=-8.00, Y=15.00 ; SAR Peak: 0.10 W/kg

D. SAR 1g & 10g

SAR 10g (W/Kg) 0.022
SAR 1g (W/Kg) 0.035
Variation (%) 2.570
Horizontal validation criteria: minimum distance (mm) 0.000000
Vertical validation criteria: SAR ratio M2/M1 (%) 0.000000
E. Z Axis Scan
Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/Kg) -0.035 0.033 0.018 0.001 0.016
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F. 3D Image

3D screen shot
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Appendix A: EUT Photos

Please refer to RF report.

Liquid depth

The Body Liquid of 2450MHz (15.3cm) The Body Liquid of 5000-6000MHz (16.5cm)
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Appendix B: Test Setup Photos

Front (5mm)

Page 45 of 88

Hotline: 400-6611-140 __ Tel: 86-755-27673339  Fax: 86-755-27673332 _ http://www.tct-lab.com




TCT

Report No.: TCT221208E007

Appendix C: Probe Calibration Certificate
COMOSAR E-FIELD Probe

Hotline: 400-6611-140 __ Tel: 86-755-27673339  Fax: 86-755-27673332 _ http://www.tct-lab.com

COMOSAR E-Field Probe Calibration Report

Ref: ACR297.1.20MVGB.A

SHENZHEN TONGCE TESTING LAB.

TCT TESTING INDUSTRIAL PARK, FUQIAO 5TH
INDUSTRIAL ZONE, FUHAI STREET,
BAOAN DISTRICT, SHENZHEN, GUANGDONG ,
518103, PEOPLES REPUBLIC OF CHINA
MVG COMOSAR DOSIMETRIC E-FIELD PROBE

SERIAL NO.: 5N 36/20 EPGO36

Calibrated at MV G
Z.1. de la pointe du diable
Technopile Brest Iroise = 295 avenue Alexis de Rochon
29280 PLOUZANE - FRANCE

Calibration date: 10/08/2022
e, cofra

Py,

FTALONMNAGE

Accreditations ¥2-6T89 and #2.5814
Soope available on www.coffac

Sunmary:

Units { 8.

This document presents the method and resulis from an accrediied COMOSAR E-Field Probe
calibration performed at MV G, using the CALIPROBE test bench, for use with a MVG COMOSAR
system only. The test resuls covered by accreditation are raceable to the International System of
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COMOSAR E-FIELD FPROBE CALIBEATION REPMOET

Ref: ACR 271X MVGE A

Name Function Date Signature
FPrepared by : Jérdme LUC Technical Manager 10/08/2022 {'j-'i"’
Checked by : Jérome LUC Technical Manager 10/08/2022 ??ﬁr
Approved by : Yann Toutain Laboratory Director 10/11/2022 %)M e
[
Crustomer Name
sist e SHENHEN TONGCE
Distriburion : TESTING LAB.
Issue Name Dare Modifications
A Jérdme LUC 10/08/ 2022 Initial release
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COMOS AR E-FIELD PROBE CALIBRATION REPORT Ref: ACR 29T LHLMVGEA
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COMOS AR E-FIELD PROBE CALIBRATION REPORT Ref: ACR 297120 MVGE.A

1 DEVICE UNDER TEST

Device Under Test

Device Type COMOSAR DOSIMETRIC E FIELD PROBE
Manufacturer MVG
Model SSE2
Serial Number SN 36/20 EPGO346
Product Condition (new f used) MNew
Frequency Range of Probe 0.15 GHz-6GHz
Resistance of Three Dipoles at Connector Dipole 1: R1=0.217 MQ
Dipole 2: R2=0.245 MQ
Dipole 3: R3=0219MQ

2 FRODUCT DESCRIPTION

2.1 GENERAL INFORMATION

MVG's COMOSAR E field Probes are built in accordance to the IEEE 1528, FCC KDB265664
D01, CENELEC EN62209 and CEI/IEC 62209 standards.

Figure 1 = MVG COMOSAR Dosimetric E field Dipole

Probe Length 330 mm
Length of Individual Dipoles 2 mm
Maximum external diameter £ mm
Probe Tip External Diameter 2.5 mm
Distance between dipoles / probe extremity | 1 mm

3 MEASUREMENT METHOD

The IEEE 1528, FCC KDBR65664 DO1, CENELEC ENG62209 and CEI/IEC 62209 standards provide
recommended practices for the probe calibrations, including the performance characteristics of
interest and methods by which to assess their affect. All calibrations / measurements performed meet
the fore mentioned standards.

31 LINEARITY

The evaluation of the linearity was done in free space using the waveguide, performing a power
sweep to cover the SAR range 0.01W/kg o 100W/ikg.
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mvG COMOSAR E-FIELD PROBE CALIBRATION REPORT el ACRT 120 MVGE A

32 SENSITIVITY

The sensitivity factors of the three dipoles were determined using a two step calibration method (air
and tissue simulating liquid) using waveguides as outlined in the standards.

i3 LOWER DETECTION LIMIT

The lower detection limit was assessed using the same measurement set up as used for the linearity
measurement. The required lower detection limit is 10 mWikg.

34 [SOTROPY

The axial isotropy was evaluated by exposing the probe to a reference wave from a standard dipole
with the dipole mounted under the flat phantom in the test configuration suggested for system
validations and checks. The probe was rotated along its main axis from O to 360 degrees in 15-
degree steps. The hemispherical isotropy is determined by inserting the probe in a thin plastic box
filled with tissue-equivalent liquid. with the plastic box illuminated with the fields from a half wave
dipole. The dipole is rotated about its axis (0°<180°) in 15° increments. At each step the probe is
rotated about its axis (0°=360%),

31 BOUNDARY EFFECT

The boundary effect is defined as the deviation between the SAR measured data and the expected
exponential decay in the liquid when the probe is oriented normal to the imterface. To evaluate this
effect. the liquid filled flat phantom is exposed to fields from either a reference dipole or waveguide.
With the probe normal to the phantom surface, the peak spatial average SAR is measured and
compared to the analytical value at the surface.

The boundary effect uncertainty can be estimated according to the following uncertainty
approximation formula based on linear and exponential extrapolations between the surface and o, +

d p, along lines that are approximately normal to the surface:

(0, +dog) (6-52)

SAR oy [%]= EAR,, Bor (g, +dg ) < 10 mm

2d gf2

where

Sﬂl{mmﬂﬂmy is the uncertainty in percent of the probe boundary effact

dpa is the distance between the surface and the closest zoom-scan measurement
point, in millimetre

Astep is the separation distance between the first and second measurement points that
are closest to the phantom surface, in millimetre, assuming the boundary effect
at the second location is negligible

4 is the minimum penetration depth in millimetres of the head tissue-equivalent
liquids defined in this standard, i.e.. §= 14 mm at 3 GHz:

ASARRe in percent of SAR is the deviation between the measured SAR value, at the

distance df, , from the boundary, and the analytical SAR value.
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mvis COMOS AR E-FIELD PROBE CALIBRATION REPORT Ref: ACR 2971 30 MVGE A

The measured worst case boundary effect SARuncertainty[%] for scanning distances larger than
4mm is 1.0% Limit ,2%).

4 MEASUREMENT UNCERTAINTY

The guidelines outlined in the [EEE 1528, OET 65 Bulletin C, CENELEC EN350361 and CEVIEC
62209 standards were followed to generate the measurement uncertainty associated with an E-field
probe calibration using the waveguide technique. All uncentaimties listed below represent an
expanded uncertainty expressed at approximately the 95% confidence level using a coverage factor
of k=2, traceable to the Internationally A ccepted Guides to Measurement Uncertainty.

Uncertainty analysis of the probe calibration in wavegnide

Uncertainty Probability i : Standard
AT TR 3 3
ERROR SOURCES value { %) Distribution Diivinor & Uncertainty { %)
Expanded uncertainty 14 %
95 % confidence levelk = 2 3

5 CALIBRATION MEASUREMENT RESULTS

Calibration Parameters
Liquid Temperature W+H-1°C
Lab Temperature W+-1°C
Lab Humidity 30-80 %

5.1 SENSITIVITY IN AIR

Normx dipole | Normy dipole | Normz dipole
1 (uVAVmM®) [ 2 VAV |3 VAVm)?)
0.81 0.71 0.80

DCP dipole 1 | DCP dipole 2 | DCP dipole 3
(mV) (mV) (mV)
115 112 112

Calibration curves ei=fi(V') (i=1,2.3) allow to obtain E-field value using the formula:
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COMOS AR E-FIELD PROBE CALIBRATION REPORT Ref: ACR 297120 MVGE.A

Calibration curves
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52 LINEARITY
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Linearity:+/-1.97% (+/-0.09dB)
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53 SENSITIVITY IN LIQUID

Liguid Frequency ConvE Epsilon {S/m) Permittivity

AMHz /-

100MHz )
HL750 730 1.71 .93 4. 76
BL750 750 1.78 {L98 56.70
HL %X 00 191 (.93 4194
BLYOD 900 1.96 .98 54,62
HLI1E00 1800 208 129 40 Bh
BL 1800 1800 2.16 1.47 5227
HL2000 J000 203 1.42 3837
BL2000 2000 2.10 1.52 5203
HL2450 2450 231 1.80 38.72
BL2450 2450 237 .97 .91
HL2600 2600 2.16 .89 3098
BL 2600 2600 223 218 5442
HLS5200 5200 201 4.45 3668
BL5M0 5200 208 5.446 49.02
HLSEDD 5800 206 5.08 3481
BL 5800 SE00 2.13 6.12 47.81

LOWER DETECTION LIMIT: 83mW/kg
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COMOS AR E-FIELD PROBE CALIBRATION REPORT Ref: ACR-T1LHLMVGE A

54 [SOTROPY
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LIST OF EQUIPMENT

Equipment Summary Sheet

Ceamol ke
Ie L

VOB MM N YR

Equipment Manufacturer / ifi Current Next Calibration
ldentification No.
Description Model Calibration Date Date
Malidated. Mo cal Walidated. Mo cal
Flat Phantom MG SN-20/09-5AMT equired. equired.
. alidated. Mao cal Walidated. Mo cal
ICOMOSAR Test Banch Viersion 3 A, equired. aquired.
Network Analyzer R““deg‘v?ﬂ'“ hwarz 100203 05/2022 0512024
Metwork Analyzrer= | Rohde & Schwarz
Calibration kit ZV-Z23%5 I 05r2022 05/2024
Multimeater Keithley 2000 1160271 022020 /2023
Sigral Generator | nonde Schwarz 106589 04/2022 0412024
i Characterized prior 1o [Characterzed prior to
Amplifler Asthwomm S 045 test. Mocal required. |est. No cal requined.
Powar Meter MI-LISBE 5680 170100013 05/2022 05/2024
o Characterized prior to [Characterzed prior to
Directional Coupler Nardh 4216-20 01388 tast. Mo cal required. |est. No eal requined.
; : alidated. Ma eal WValidated. Mo cal
Waveguide Mega Industries | 069Y7-158-13-T12 equired. equired.
: . 3 Malidated. Mo cal Walidated. Mocal
Wavequide Transition | Mega Industries | 069Y7-158-13-701 equired. aquired.

i . ; alidated. Ma eal WValidated. Mo cal
Waveguide Termination| Mega Industries | 0689%Y7-158-13-701 equired. equired.
T“'”"'“’a;';]” HUMIdY| 1 esto 184 H1 44220687 0512020 05/2023
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Dielectric Probe Calibration

Dielectric Probe Calibration Report

Ref: ACR.138 433 5ATU.A

SHENZHEN TCT TESTING TECHNOLOGY CO.,LTD
210182201, ZHENCHANG FACTORY, RENSHAN
INDUSTRIAL ZONE, FUHAI SUBDISTRICT, BAOAN

MVG COMOSAR DOSIMETRIC E-FIELD PROBE

DISTRICT, SHENZHEN, GUANGDONG, 518103,
PEOPLES REPUBLIC OF CHINA

FREQUENCY: 0.3-6 GHZ
SERIAL NO.: 5N 1915 OCPG 71

Calibrated at MVGUS
2105 Barrett Park Dr. - Kennesaw, A 30144

] l""l“lhll"?'._

et
Pl Nl
——
N e
S st |ACCREDITED)

sl

Calibration Date: 06/05/2021

Sansirary.

Ths doctonent presents the method and results from ain sceredited Dielectric Piobe calibeation
performed m MVG USA using the LIMESAR test bencli  All calibeation resulis se traceable to

natonal uetrokogy slintoms.
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SAR MELECTRIC PROBE CALIBRATION REPORT Ref: ACR.138.4.33
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I | I SAR MIELECTRIC FROBE CALIBRATION REPORT

Ref: ACR138.4.33 SATU A

1 INTRODUCTION

This document contains a summary of the suggested methods and requirements set forth by the IEEE

1528 and CELIEC 62209 standards for liquid permittivity measurements and the measurements that

were performed to verify that the product complies with the fore mentioned standards.

2 DEVICE UNDER TEST
Device Under Test
Device Type LIMESAR DIELECTRIC PREOBE
Manufacturer MVG
Model SCLMP
Serial Number SN 1915 OCPG 71
Product Condition (new ! used) Used

A yearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

31 GENERAL INFORMATION

MVG's Dielectric Probes are built in accordance to the IEEE 1528 and CEVIEC 62209 standards.
The product is designed for use with the LIMESAR test bench only.

Figure 1 - MV LIMESAR Dielectric Probe

This docssenr shall mar be reproduced, excees in full or in parr, withour the written approval of MVG.
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mves SAR DIELECTRIC FROBE CALIBRATION REPORT Ref ACR 1A SATUA

4 MEASUREMENT METHOD

The IEEE 1528, OET 65 Bulletin C and CELTEC 62209-1 & 2 standards onfline techniques for

dielectric property measurements, The LIMESAR test bench employs one of the methods outlined in
the standards, using a contact probe or open-ended coaxial transmission-line probe and vectos
networke analyzer. The standards recommend the measurement of two reference materials that have
well established and stable dielectric properties to validate the system, one for the calibration and one
for checking the calibration. The LIMESAR test bench nses De-ionized water as the reference for the
calibration and either DMS or Methanol as the reference for checking the calibration. The following
measurements were performed to venfy that the produet complies with the fore mentioned standards.

4.1 LIOUID PERMITTIVITY MEASUREMENTS

The permittivity of a liqud with well established dielectric properties was measured and the
measurement results compared to the values provided in the fore mentioned standards,

5 MEASUREMENT UNCERTAINTY

All uneertainties listed below represent an expanded uncertainty expressed at approxumately the 93%
confidence level using a coverage factor of k=2, traceable to the Intermationally Accepted Guides to
Measurement Uncertainty

5.1 TRIC ITY M

The following uncertainties apply to the Dielectric Penmittivity measurement:

Uncertainty analvsis of Permittivity Measuremsent
S i A L:::I{[:iﬁ} [l:::::-:l:; i = lrnmf::;dt;rfia.%}

Eepeatability {n repeats, mid-band} 4.00% N 1 1 4.000%
Deviation from reference liquid 5.00% 4 \3 1 2887
Metwork amabyser-drifi. lnsearity 200 14 V1 1 1.155%
Test-port cable variations 0.00% u Jz 1 0,000
Combined standard uncertainty 5.066%
Expanded uncertainty (confidence level of 95%, k= 1) 10.0%%

Uncertainty analvsis of Conductivity Measurement

2 Uncertaimty PFrohabiliity o Standard
sl e value {+."-4.'3j Distribution | DiViser & Uncertainty (+-%0)

Repeatability {n repeats, mnd-band) 3 30 M 1 1 3500
Deviation from reference liguid 300 R 3 1 1.73%%
Metwork ansalyser-drifi, linearity 2 0% R J3 1 1.155%
Test-port cable variations 000 o y 1 0.0

Combined standard uncertaimty 4.072%
Expanded uncertainty (confidence level of 95%, k = 2) B1%
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SAR DIELECTRIC PROBE CALIBRATION REPORT Ref: ACR.138.4.33 SATU.A

6 CALIBRATION MEASUREMENT RESULTS

Measurement Condition

Software LIMESAR
Liguid Temperature 2170
Lab Temperature 21°C
Lab Humidity 44%

6.1 LIQUID PERMITTIVITY MEASUREMENT

A liguid of known characteristics (methanol at 20°C) is measured with the probe and the results (complex

permittivity &"+je”) are compared with the well-known theoretical values for this liquad.

&
3 Foakbcel veius
E : Massured anie
£
E 20
5 18
10
L1
[
0 140 254y Fre] 4880 Bo0s
Frequescy [MHE|
45
4
15
E 2
<]
£
o2 Arciyiod valee [
5 B
Nmnued vides
05—
=
300 1440 380 000

0 arag
Fraquancy (MHE|
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SAR DIELECTRIC FROBE CALIBERATION REPORT Ref ACR 138433 SATUA

7 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Current Next Calibration
Description Model RSt N0 | e e Daie Date
Validated. Mo cal Validated. Mo cal
LIMESAR Test Bench Vergon 3 MA required. required.
Network Analyzer | Fode R Sehwarz | 100137 0272021 0212024
Validated. Mo cal Validated. Mo cal
Methanol CAS 67-56-1|  Alpha Aesar LotD1awo11 | [eaes i
L“:“m"g“ and | - ortrol Company 11-661-9 0812021 0812022
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Appendix D: Dipole Calibration Report
SID2450

SAR Reference Dipole Calibration Report

Ref: ACR.156.9.15.SATU.A

SHENZHEN TCT TESTING TECHNOLOGY CO.,LTD

2101&2201, ZHENCHANG FACTORY, RENSHAN INDUSTRIAL
FUHAI SUBDISTRICT, BAOAN DISTRICT, SHENZHEN,
GUANGDONG, 518103, PEOPLES REPUBLIC OF CHINA
MVG COMOSAR REFERENCE DIPOLE

FREQUENCY: 2450 MHZ
SERIAL NO.: SN 16/15 DIP 2G450-374

Calibrated at MVG US
2105 Barrett Park Dr. - Kennesaw, GA 30144

ACCREDITED

AR

Calibration Date: 06/05/2021

Sumnrary:

This document presents the method and results from an acceredited SAR reference dipole calibration
performed in MVG USA using the COMOSAR test bench.  All calibration results are traccable to
national metrology mstitutions.
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SAR REFERENCE DIFOLE CALIBRATION REPORT Ref: ACR. 1565, [5.5ATLLA
Name Function Date Signaiure
FPrepared by : Jérome LUC Product Manager 06/05/2021 ‘;}“"_5
Checked by Jérdme LUC Product Manager 06/05/2021 :f*ﬁ
Approved by : Kim RUTKOWSKI Quality Manager D65/2021

Customer Name

SHENZHEN TCT TESTING
Dysiribution :
TECHNOLOGY CO_, LTD
Issue Date Modificanions
A 06052021 Initial release
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SAR REFERENCE DIFOLE CALIBRATION REPORT

Report No.: TCT221208E007

Ref: ACR.136.9.13.5ATULA
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TESTING CENTRE TECHNOLOGY Report No.: TCT221208E007

SAR REFERENCE DIFOLE CALIBRATION REPORT Reef- ACR. 1368 15.5ATU.A

1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1528, FCC KDBs and
CEIIEC 62209 standards for reference dipoles used for SAR measurement system validations and

the measurements that were performed to verify that the product complies with the fore mentioned

standards.
2 DEVICE UNDER TEST
Device Under Test
Device Tvpe COMOSAR 2450 MHz REFERENCE DIFOLE
Manufacturer MVG
Model SID2450
Serial Number SN 1615 DIP 2G450-374
Product Condition (new / used) Used

A yearly calibration mterval 15 recommended.

3 PRODUCT DESCRIPTION

il GENERAL INFORMATION

MVG's COMOSAR Validation Dipoles are built in accordance to the IEEE 1528, FCC KDBs and
CEVIEC 62209 standards. The product is designed for use with the COMOSAR test bench only.

Figure 1 - MG COMOSAR Fafidation Dipofe
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SAR REFERENCE DIPOLE CALIBRATION REFORT Ref: ACR.156.8.13.54TULA

Report No.: TCT221208E007

4 MEASUREMENT METHOD

The IEEE 1328, FCC KDBs and CELIEC 62209 standards provide requirements for reference
dipoles used for system validation measurements. The following measurements were performed to
verify that the product complies with the fore mentioned standards.

4.1 RETURN LOSS REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a retumn loss of -20
dB or better. The return loss measurement shall be performed against a liquid filled flar phantom,
with the phantom constiucted a8 outlined in the fore mentioned standards.

42 MECHANICAL REQUIREMENTS

The IEEE Std. 1528 and CEVIEC 62209 standards specify the mechanical components and
dimensions of the validation dipoles, with the dimensions frequency and phantom shell thickness
dependent. The COMOSAR test bench employs a 2 mm phantom shell thickness therefore the
dipoles sold for use with the COMOSAR test bench comply with the requirements set forth for a 2
mm phantom shell thickness.

5 MEASUREMENT UNCERTAINTY

All uncertainties listed below represent an expanded uncertamnty expressed at approximately the 95%
confidence level using a coverage factor of k=2, traceable to the Internationally Accepted Guides to
Measurement Uncertainty.

3.1 RETUEN LOSS

The following uncertainties apply to the return loss measurement:

Freguency band Expanded Uncertainty on Return Loss
A00-H000MHz 0.1dB

5.2 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

Length (i) Expanded Uncertainty on Length
3-300 0.03 mm

33 ¥ALIDATION MEASUREMENT

The guidelines outlined in the IEEE 1528, FCC KDBs, CENELEC EN50361 and CEVIEC 62209
standards were followed to generate the measurement uncertainty for validation measurements.
Scan Volume Expanded Uncertainty

g 203 %
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Belt AUCR. 365 | 5.5ATU.A

0g 20.1 %

6  CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIQUID

Fraquancy, MHz
2480 G0

230 200

2420 B0 2500 2530

511,08

Freguency (MHz)

Return Loss (dB) Requirement (dB) Impedance
2450 -29.05 -20 46.7 £2 - 0.2 302
62 RETURN LOSS AND IMPEDANCE IN BODY LIQUID

Frequency, MH;z

2180 2800 2420 M40 B0 24B0 3500 IEA

1,48

=

Freguency (MHz)

Returi Loss (dB)

Reqguirement (dB)

Impedance

2450 -32.86 -20 4.6 02 - 1.9 403
6.3 MECHANICATL DIMENSIONS
Frequency b Hz L mrm hi ram d mrm
required mexsured required measured required measured
300 A0 21 % 250.0 £1 % 6.35 11 %.
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Ref: ACR. 136.9.13.54TU.A

450 200.0 #1 %. 166.7 +1%. 6.3541%.
750 176.0 21 %. 100.0 1 %. 6.3511%
g5 161.0 21 %. B9E 1% 1681 %
%00 149.0 21 %. B31341%. 1681 %
1450 B9.141% 51741 % 1681 %
1500 BOS 1% SO0 41 %. 1681 %
1640 79.0 #1%. 5T K 1681 %
1750 TSR 1% 2941 % 1681 %
1800 72041 % 41T K 1681 %
1900 B8.0 +1 % 395 41 %. 1681 %

1950 B6.3 1% 185 41 % 1681 %

2000 4.5 £1%. 7.5 11 %. 1621 %

2100 L0 £1%. 357 21 %. 1621 %

2300 555 £1%. 126 +1 %. 1621 %

2450 515 $1%. PASS 0.4 1%, PASS 1681% PASs

2600 485 £1%. 6.8 £1 %. 1621 %

3000 415 £1%. 25051 %. 1621 %

3500 17.081 %, 264 £1 %. 1621 %

3700 14781 % 264 £1 %. 1621 %

7  VALIDATION MEASUREMENT

The IEEE Std. 1528, FOC KDBs and CEVIEC 62209 standards state that the system vahdation
measurements must be performed using a reference dipole meeting the fore mentioned return loss
and mechanical dimension requirements. The validation measurement must be performed against a
liquid filled flat phantom, with the phantom constructed as outlined in the fore mentioned standards.
Per the standards, the dipole shall be positioned below the bottom of the phantom, with the dipole
length centered and parallel to the longest dimension of the flat phantom, with the top surface of the

dipole at the described distance from the bottom surface of the phantom.

Hotline: 400-6611-140  Tel: 86-755-27673339  Fax: 86-755-27673332

7.1 HEAD LIQUID MEASUREMENT

Fr':,l'::""' Relative permittivity (8] Conductivity {2} S/m
required measured requined measured

L] 453:5% 0BT 25 %

450 435:5% 0BT 25 %

750 419:5% 08925 %

835 415:5% 0.90 25 %

90 415:5% 097 25 %

1450 40.525% 1.2025 %

1500 404 25% 12325 %

1640 40.2:5% 13125%

1750 40.1:5% 13725 %
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR.136.8.13.8ATULA
1800 400 25 % 1.40 55 %
1900 400 25 % 1.40 25 %
1950 400 25 % 1.40 25 %
2000 400 25 % 1.40 25 %
2100 I0Es5% 14935 %
2300 30535% 16735 %
2450 30235% PASS 18025 % PASS
2600 300:5% 1.96 25 %
000 IBE535% 24035 %
3500 I70:5% 20135 %

72 SAR MEASUREMENT RESULT WITH HEAD LIQUID

The IEEE Std. 1328 and CELVIEC 62209 standards state that the system validation measurements
should produce the SAR valwes shown below (for phantom thickness of 2 mm), within the
uncertainty for the system validation. All SAR values are normalized to 1 W forward power. In
bracket, the measured SAR 15 mven with the used input power.

Software OPENSAR V4
Phantom SN 2009 SAMTI
Probe SN 111 EMGl1X2
Liquid Head Liguid Vahaes: eps’ © 38.3 sigma @ 18D
Dristance berween dipole center and liquid 1020 mm
Arca scan resolution dx=8mm/dy=Rmm
Loon Scan Resolution dx=5mm/dy=3mm/dz=5mm
Froquency 2450 MHz
Input power 20 dBm
Liguid Temperature 21 *C
Lab Temperature 21 *C
Lalb Humidity 45 %
Fresgue
B:qmm 1 g SAR (W/kg W) 10 g SAR (W kg W)
reguired measured required measured
300 2BS 104
450 458 EX
750 249 5.55
835 9.56 622
S0 1049 699
1450 29 16
1500 305 168
1640 342 18.4
1750 364 193
1800 IR4 201
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Rl ACE 369 13.5ATULA

1900 07 205
1950 405 2089
oo 411 211
on 436 119
2300 487 133
2450 524 5376 |5.38) 24 24.15 (2.49)
2600 5513 2456
3000 G318 257
3500 G7.1 25
\ ]
am-
N .
al B
Al
s e
el
Ha 8 E B 012 W :—-s—.:.____l ®En

Hotline: 400-6611-140

BODY LIQUID MEASUREMENT

Fm:,luliw Relative permittivity (8] Conductivity (2} $fm
required measured reguired measured
150 E1025% 0.80 #5 %
300 SE2e5% 0.82$5%
450 SETE5% 0.94 85 %
750 55265 0.95 #5 %
kB35 55285% 097 5%
900 EE D=5 % 1.05 5 %
915 S5085% 1.06 55 %
1450 S4025% 1.30 55 %
1610 51E25% 1.40 #5 %
1800 53385% 152 55 %
1900 53385% 15255 %
2000 53385% 15255 %
2100 512s5% 162 85 %
2450 E27s5% PASS 1.05 55 % PSS
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SAR REFERENCE DIPOLE CALIBRATION REPORT el AR DR RNV
2600 51585% 296 55 %
3000 520s5% 27345 %
3500 513s5% 33185 %
5200 490 £10 % 5.30 £10 %
5300 489 210 % 542 $1D%
5400 487 210 % 553 +10%
5500 486 10 % 5.65 £1D%
5600 485 210 % 577 +1D%
5800 482 10 % £.00 £10 %

74 SAR MEASURFMENT RESULT WITH BODY LIQUID

Software OPENSAR V4
Phantom SN 20708 SAMTI
Probe SN 1811 EPGL X2
Ligquid Body Liquid Walues: eps” : 32,7 sigma @ 1.94
Distance betwmen dipole cemter and liquid 1000 mm
Arca scan resolution dx=Emm/dy=HEmm
Zoon Scan Resolution du=5mm/dy=3mm/dz=5mm
Froquency 2450 MHz
Input poswer 20 dBm
Ligquid Termperature 21
Lab Temperature 21 °C
Lalb Humidity 45 %
F'“‘,;,I"“'ﬂ""‘ 1 g SAR [W/kg/ W) 10 g SAR (W/kg/ W]
measured measured
2450 50.63 (5.00) 23.40 [2.37)

I

'5.‘!5--\

- 1

T G0- \
L. G RN R

- -
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SAR REFERENCE DIFOLE CALIBRATION REPORT

Ref: ACR. 136915 5ATULA

&  LIST OF EQUIPMENT

Equipment Summary Sheet
uipment Manufaciu Current Next Calibration
Fquiy rer ! | [ dentification No. C
Description Madel Calibration Date Date
SAM Phantom MVG BleoiupeAN [mded. Nesel:  VeRcelerl. o ios
requirad. requirad.
COMOSAR Test Bench Version 3 NA el Heeny [ e
requirad. requirad.
Network Analyzer | To'008 ;‘Vi‘““rz SN100132 02/2021 02/2024
Calipars Carrara CALIPER-01 022021 0272024
Reference Proba MVG EPG122 5N 18/11 022021 nz/2022
Multimaler Kaeithley 2000 1188658 02r2021 022024
Signal Generalor Agilent E4438C MY49070581 022021 0272024
" Characlerized prior lo|Characlerized prior 1o
P R amome asebei lesl. Mo cal required. |lest. Mo cal required.
Power Mater HP E44184 US38261498 022021 0212024
Pawer Sansor HP ECP-E28A UsS37181480 02/2021 0212024
el Characlerized prior to|Characlerized prior 1o
Directional Coupler MNarda 4216-20 01385 et Mo cal raquined. |tast. No cal requirsd.
Temperalure and
Humidity Sensor Controd Company 11-661-9 022021 022024
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SAR Reference Waveguide Calibration Report

Report No.: TCT221208E007

Ref: ACR.256.12.15.8ATU.A

SHENZHEN TCT TESTING TECHNOLOGY CO.,LTD

2101&2201, ZHENCHANG FACTORY, RENSHAN INDUSTRIAL
ZONE, FUHAI SUBDMSTRICT, BAOAN DISTRICT, SHENZHEN,

MVG COMOSAR REFERENCE WAVEGUIDE

GUANGDONG, 518103, PEOPLES REPUBLIC OF CHINA

FREQUENCY: 5000-6000 MHZ
SERIAL NO.: SN 13/14 WGA32

Calibrated at MVG US
2105 Barrett Park Dr. - Kennesaw, GA 30144

% 7y [AccrEBITED)

il L
AL

Calibration Date: 05/15/2021

Sumnrary:

This docurment prescils the method and results from an aceredited SAR reference wav |:5l.l:i|.1|.'
calibration performed in MVG USA using the COMOSAR est bench.  All calibration resulis are
traceable to national metrology institutions.
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SAR REFERENCE WAVEGUIDE CALIBRATION REPORT Ref: ACR 236,12 15.5ATU.A
Narme Function Dhare Signature
Prepared by ; Jérbme LUC Product Manager 8/29/2021 R
: g e
Checked by : Jérdme LUC Product Manager #/29/2021 =
Approved by : Kim RUTKOWSKI Quality Manager | ®292021 | i

Customer Name

SHENZHEN TCT TESTING
TECHNOLOGY CO., LTD

Disiribution :
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