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5. CALIBRATION CERTIFICATES
5.1 Probe-EPGO376 Calibration Certificate

COMOSAR E-Field Probe Calibration Report

Ref: ACR.180.4.22 BES.A

SHENZHEN LCS COMPLIANCE TESTING
LABORATORY LTD.

1F., XINGYUAN INDUSTRIAL PARK, TONGDA ROAD, BAO'AN
BLVD

BAO'AN DISTRICT, SHENZHEN, GUANGDONG, CHINA
MVG COMOSAR DOSIMETRIC E-FIELD PROBE
SERIAL NO.: 8N 25/22 EPGO376

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

Calibration date: 06/29/2022
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Accreditntions #2-678%
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T use ol the Cafrae bramd and the secredittion references is prahibied frem sny repredoctien.

Surmmary:

This document presents the method and results from an accredited COMOSAR  Dosimetric E-Ficld
Probe calibration performed at MVG, wsing the CALIPROBE test bench, for use with a MVG
COMOSAR system only. The test results covered by accreditation are traceable to the Intermational
System of Units {S1).
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approved by " o
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COMOSAR E-FIELD PROBE CALIBRATION REPORT Ref: ACRIB0A12LBESA
1 DEVICE UNDER TEST
Device Under Test

Device Type COMODSAR DOSIMETRIC E FIELD PROBE
Manufacturer MVG
Model S5E2
Serial Number SN 25/22 EPGO376
Product Condition {new / used) MNew
Frequency Range of Probe 0.15 (iHz-6GHz
Resistance of Three Dipoles at Connector Dipole 1: R1=0.193 MQ2

Dl'pD-IE 2: R2=0.188 MO

D:ip-E-IE 3 R3=0.198 MO

2 PRODUCT DESCRIPTION

2.1 GENERAL INFORMATION

MVG's COMOSAR E field Probes are built in accordance to the IEC/IEEE 62209-1528 and FCC
KDBR63664 DO standards.

Figure 1 = MG COMOSAR Dosimetric E field Probe

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 IEC/IEEE 62209-13528 and FCC KDBR63664 DO1 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.

3.1 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 to 100W/kg.

3.2 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.
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33 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 mW/kg.

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 sugpested for system
validations and checks. The probe was rotated along its main axis from 0 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 ((1°=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 interface. 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, +

dyp along lines that are approximately normal to the surface:

(e + ! (mhe2)

SAR oy %6 |= BAR,, for [dy, 44 ) < 10 mm

2y, 472

where

SARyncertainty is the uncertainty in percent of the probe boundary effect

dha 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

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

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

distance dp, from the boundary, and the analytical SAR value.

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

The guidelines outlined in the IEC/IEEE 62209-1528 and FCC KDBR63664 DO standards were
followed to generate the measurement uncertainty associated with an E-field probe calibration using
the waveguide technique. All uncertainties listed below represent an expanded uncertainty expressed
at approximately the 95% confidence level using a coverage factor of k=2, traceable to the
Internationally Accepted Guides to Measurement Uncertainty.

Uncertainty analysis of the probe calibration in waveguide

. Uncertainty Probability Standard
ERROB. SOURGES value (%) Distribution Tivlver o Uncertainty (%)
Expanded uncertainty 145
95 % confidence level k=12 s

5 CALIBRATION MEASUREMENT RESULTS

Calibration Parameters
Liguid Temperature 20+-1°C
Lab Temperature 20 +/-1°C
Lab Humidity 30-70 %

3.1 SENSITIVITY IMN AIR

Normx dipole | Normy dipole | Normez dipole
1 (pVAVImP) | 2 (pVvAVIm)) | 3 (uVAVIm))
076 0738 0.76

DCP dipole 1 | DCP dipole 2 | DCP dipole 3
() {my) {m%)
106 107 108

Calibration curves ei=fi V) {(i=1.2,3) allow to obtain E-field value using the formula:

E=E +E +E}
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Calibration curves
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53 SENSITIVITY INM LIQUID

Liguid Freguency ConvF
(MHz +/-
1008 HE)
HL450* 450* 1.74*
BL4S0* 450+ 1.67T*
HL750 730 1.69
BL730 T30 1.73
HLE5( 515 1.75
BLESD 535 1 B
HLO0O Q00 1.87
BLSO0 Q00 1.85
HL 1800 1300 2.09
BL 1800 1300 215
HL 1900 1900 214
BL 9 1500 2.27
HL2000 20600 2131
BL2000 20 234
HL2300 2300 246
BL2300 2300 251
HL2430 2430 260
BL2450 2450 2.70
HL 2600 2600 239
BL2600 2600 2.50
HL5200 3200 1.85
BL3200 3200 1.81
HL5400 3400 207
BL3400 3400 2.00
HL 3600 S0l 219
BL3&0K 5600 211
HL5 800 AR00 20l
BL3800 800 1.87

* Frequency not cover by COFRAC scope, calibration not accredited

LOWER DETECTION LIMIT: TmW/kg
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34 ISOTROPY
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6 LIST OF EQUIPMENT

Eguipment Summary Sheet

T e
tAL!FEFLEr:ErF Test Varsion 2 NA E:fawﬁd Mo cal Eﬂ?ﬁ' Mo call
Network Analyzer R“"d“;vi'ﬂm“ 100203 0B/2021 0B/Z024
Metwork Analyzer | Agilent 8753ES MY40003210 10/2019 102022
H“’g‘::’.:; rf&fﬁ""ﬁ" 2 HP 850330 U ZIA0B186 06/2021 06/2027

Multimeter Keithley 2000 1160271 022020 0202023
Signal Generatar RDM?MSE“M“ 106589 032022 03/2025
ot | s [woovozsconn [T e

Power Mater NI-USE 5680 170100013 06/2021 06/2024

Power Meter R“"“Z’E’S‘” ez 832839-056 112019 1172022
Directional Coupler | Krytar 158020 131467 fﬂ';:mrzfg:f;:ﬁ;:_’ ﬁ;’“ﬁﬂ;’“ﬂﬂﬁﬁ

Waveguide MVG SN 32116 WG4 _1 ;at::ﬁff' ool EE:T' .
e T o el e
Waveguide MVG SN 32116 WGE_1 ﬁ:ﬁfﬂi st :"':C:E:T‘ e
e N el
Waveguide MVG SN 32116 WGE_1 E::ﬁf;:‘_" b :"’;:E:T e
T T P
P R T F
Waveguide MVG SN 32116 WG10_1 ;at::ﬁff' ool :"’iﬁ:ﬁf" .
o | W0 |y | [ et s o
Waveguide MVG SN 3216 WG12_1 E:ﬁfﬂi st :"':C:E:T' e
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5.2S1D2450 Dipole Calibration Ceriticate

SATIMO

The microwave vision company

SAR Reference Dipole Calibration Report

Rel: ACR.287.8.14.SATU.A

SHENZHEN LCS COMPLIANCE TESTING
LABORATORY LTD.

1F., XINGYUAN INDUSTRIAL PARK, TONGDA ROAD,
BAO'AN BLVD

BAO'AN DISTRICT, SHENZHEN, GUANGDONG, CHINA
SATIMO COMOSAR REFERENCE DIPOLE

FREQUENCY: 2450 MHZ
SERIAL NO.: SN 07/14 DIP 2G450-306

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

% 7~ [ACCREDITED

09/29/2021

Summary:

This document presents the method and results from an acerediied SAR relerence dipole calibration
perlormcd in SATIMO USA using the COMOSAR (est beneh. All calibration resulls are traccable
o national metrology instilulions.
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SAR REFERENCE DIPOLE CALIBRATION REPORT Rul: ACRISTE 14 8ATL A

SATIMO

1 INTRODUCTION

This document contains a summary of the requirements sct forth by the IEELE 1528, OLET 65 Bulletin
C and CEI/IEC 62209 standards for reference dipoles used for SAR measurcment system validations
and the measurements that were performed to verify that the product complics with the fore

mentioned standards.

2 DEVICE UNDER TEST

Device Under Test
Device Type COMOSAR 2450 MHz REFERENCLE DIPQLLE
Manufacturer Satimo
Model 5102430
Serial Number SN 0714 DIP 2(i450-306
Product Condition (new ¢ uscd) New

A vearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATICHN

Satimo’s COMOSAR Validation Dipoles arc built in accordance to the [ELPLE 1528, OET 65 Bullctin
C and CLEFIEC 62209 standards. The product is designed for use with the COMOSAR test bench
only.

=i, T

Figure 1 — Satimo COMOSAR Validation Dipole
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4 MEASUREMENT METHOD

The IEELE 1528, OLET 65 Bulletin C and CLEFIEC 62209 standards provide requirements for
reference dipoles used for system validation measurements.  The following measurcments were
performed to verity that the product complics with the fore mentioned standards.

4.1  RETURN LOSS REGUIREMENTS

The dipole used for SAR system validation measurements and cheeks must have a return loss of -20
dB or better. The return loss measurcent shall be performed against a liquid filled flat phantom,
with the phantom constucted as outlined in the fore mentioned standards.

4.2 MECHANICAL REQUIREMENTS

The [EELE Std. 1528 and CLEFIEC 62209 standards specity 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 thercfore the
dipoles sold for use with the COMOSAR test beneh comply with the requirements sct forth for a 2
mm phantom shell thickness.

5 MEASUREMENT UNCERTAINTY

All uncertaintics listed below represent an expanded uncertainty cxpressed at approximately the 93%
confidence level using a coverage factor of k=2, traccable to the Internationally Accepted Guides to
Measurement Uncertainty.

5.1 RETURN LOSS

The following uncertaintics apply to the return loss measurcment:

Frequency band

400-6000MHz 0.1 dB

Expanded Uncertainty on Return Loss

5.2 DIMENSION MUEASUREMENT

The following uncertaintics apply to the dimension measurcments:

Length {mm)
3-300 0.05 mm

Expanded Uncertainty on Length

53 VALIDATION MEASUREMENT

The guidelines outlined in the [EEE 1528, QLT 65 Bulletin C, CENELEC EN30361 and CEFIEC
62209 standards were followed to  gencrate the measurement uncertainty  for wvalidation
measurcments.

Scan Yolume

Expanded Uncertainty

lg

203 %

10 ¢

?.U‘I [.]f{l
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6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCL

Frequency, MHz
2350 2380 2400 2420 2440 2460 2480 2500 2520

2550

|
. |
- 15- |
’ |
-20- !
-25- ‘
Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
2450 -25.59 -20 44.7Q-1.1
0.2 MUECHANICAL DIMENSIONS
Frequency MH:z L mm h mm d mm
reguired measured reguired measured regquired measured
300 420.0 £1 %. 250.0 £1 %. 6.35 +1 %.
450 2580.0 +1 %, 166.7 +1 %. 6.35 +1 %.
750 176.0 +1 %, 100.0 +1 %. 6.35 +1 %.
835 161.0 +1 %. 85.8 +1 %. 3.6 +1 %,
800 145.0 +1 %. B33 41 %. 3.6 +1 %,
1450 85.1 +1 %. 51.7 #1 %. 3.6 +1 %,
1500 BD.5 +1 %. 50.0 1 %. 3.6 +1 %,
1640 75.0 £1 %. 45.7 1 %. 3.6 +1 %,
1750 75.2 +1 %. 42.9 +1 %. 3.6 +1 %,
1800 720 +1 %. 417 +1 %. 36 +1 %,
1500 68.0 +1 %. 355 +1 %. 3.6 +1 %.
1850 66.3 £1 % 385 +1 %. 3.6 +1 %,
2000 64.5 +1 %. 37.5 11 %. 36 +1 %,
2100 61.0 +1 %. 35.7 +1 %. 3.6 +1 %.
2300 55.5 +1 %. 32611 %. 3.6 +1 %,
2450 51.5 1 %. PASS 30.4 £1 %, PASS 36 £1%. PASS
2600 A8.5 £1 %. 28.8 +1 %. 3.6 +1 %.
Elo ] 41,5 £1 %. 25.0 1 %. 3.6 +1 %,
3500 37.041 %. 26.4 1 %. 36 +1 %,
3700 .7+1 %, 26.4 1 %. 3.6 +1 %.
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7  YALIDATION MEASUREMENT

The IEEE Std. 1528, OUT 65 Bulletin C and CLEFIEC 62209 standards state that the system
validation measurcments must be performed using a reference dipole mecting the fore mentioncd
return loss and mechanical dimension requirements. The validation measurcment must be performed
against a liquid filled flat phantom, with the phantom construeted as outlined in the fore mentioned
standards.  Per the standards, the dipole shall be positioncd 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 deseribed distance from the bottom surface of the phantom.

7.1  HEAD LIQUID MEASUREMENT

Fre:qu:zncy Relative permittivity (£, Conductivity (o) 5/m
reguired measured regquired measured
300 453 15 % D.B7 £5 %
450 43515 % D87 £5 %
750 415 £5 % .89 £3 %
835 41,55 % .90 £3 %
800 41,5 £5 % 0.97 +5 %
1450 40,5 £5 % 120 #5 %
1500 A0.4 £5 % 123 5%
1640 A0.2 £5 % 131 +5%
1750 A0.1 £5 % 137 +5%
1800 A0 £5 % 140 +5 %
1500 A0.0 £5 % 140 +5 %
1950 A0.0 £5 % 140 +5 %
2000 A0.0 £5 % 140 +5 %
2100 0.3 +5 % 149 5 %
2300 38,545 % 1.67 £5 %
2450 38.2£5 % PASS 180 +5 % PASS
2600 3B.0+5 % 1.96 5 %
3000 3B.5£5 % 2405 %
3500 37.9 45 % 291 +5 %

7.2 SAR MEASURLEMENT RESULT WITH HEAD LIQUID

The [ELELE Std. 1528 and CEFIEC 62209 standards state that the systern validation measurements
should produce the SAR wvalues shown below (for phantom thickness of 2 mm), within the
uncertainty for the system validation.  All SAR valucs arc normalized to 1 W forward powcer. In
bracket, the measured SAR is given with the used input power.

Sollware OPENSAR V4
Phaniom SN 20409 SAMT]
Probe SN 1811 EPGI2Z
Liguid Head Liguid Values: ops’: 3%.0sigma: 1.77
Distance belween dipole conter and liguid 1000
Arca scan resolution dx=8rini/dy=8mm
Fage: 711
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Zoon Scan Resolulion dx=Bnmi'dy=8mid=5mm
Frequency 2450 MHx
Inpul power 20 dBm
Liguid Temperaiurs 2
Lab Temperalure HE
Lab Humidiiy 45 %
F'e;“:z"c" 1 g SAR (W/kg/W) 10 g SAR [(W/kg/W)
reguired measured reguired measured
300 .85 1.54
450 4,58 .08
750 B.49 5.55
335 5.56 6.22
800 10.5 6.59
1450 29 16
1500 30.5 16.8
1640 34.2 18.4
1750 36.4 19.3
1800 38.4 20.1
1500 38.7 20.5
1950 4n.5 20.9
2000 41.1 21.1
2100 43,6 21.9
2300 A8.7 233
2450 52.4 53.85 (5.35} 24 24,15 [2.42}
2600 55.3 24.6
3oon 63.8 25.7
3500 67.1 25

02 4 410 12 14 16 18
Z |es)

o)

2 M 26 28 30

Fage: 8117

Thiz document shall not be reproduced, except in full or in part, without the written approval e f SATIMOL
The information contained herein i3 to be wsed only for the puipose for which it is submitted and is not to
be released in whole or part witheut written approval f 54 TiIMOE

Shenzhen LCS Compliance Testing Laboratory Ltd.

Add: 101, 201 Bldg A & 301 Bldg C, Juji Industrial Park Yabianxueziwei, Shajing Street, Baoan District, Shenzhen,
518000, China

Tel: +(86) 0755-82591330 | E-mail: webmaster@lcs-cert.com | Web: www.lcs-cert.com

Scan code to check authenticity



mailto:webmaster@lcs-cert.com

Page 59 of 78

FCC ID: 2BANK-P-SERIES

SAR REFERENCE DIFOLE CALIBRATION REPORT

Report No.: LCSA032123099EB

Rult ACR.ZETE 14 EATL A

SATIMO
7.3 BODY LIQUID MEASURLEMENT
Fre;u:zncy Relative permittivity (&) Conductivity (o) 5/m
reguired measured reguired measured
150 61.5 15 % DLBD £5 %
300 58.2 15 % D.92 £5 %
450 56.7 £5 % 0.94 £5 %
750 55.5 5 % .96 £5 %
835 55.2 5 % D.97 15 %
900 55.0 +5 % 1.05 #5 %
015 55.045 % 106 #5 %
1450 54.0 45 % 130045 %
1610 53.8 45 % 14045 %
1800 53.3 45 % 152 +5 4%
1900 53.345 % 1.52 £5 %
2000 53.3 45 % 152 45 %
2100 53,215 % 162 £5 %
2450 52.7 5 % PASS 1595 +5 % PASS
2600 52.5 45 % 216 £5 %
3000 52.0 45 % 27345 %
33500 51.3 45 % 33145 %
5200 49.1 +10 % 5.30 +10 %
5300 485 10 % 547 +10%
5400 AR.7 +10 % 553 £10 %
5500 48.6 £10 % 5.65 £10 %
3600 48.5 £10 % 5.77 £10 %
3800 48,2 £10 % 6.00 £10 %

74 SAR MEASUREMENT RESULT WITH BODY LIQUID

Sollware

OPENSAR V4

Phaniom

SN 20609 SAM7]

Probe

SN 18/11 EPGI22

Liquid

Body Liguid Values: ¢ps’: 53.0 sigra :

1.93

Distance between dipole conter and liquid

100 o

Arca scan resolulion

dx=8rm/dyv=8nm

Zoon Scan Resolulion

da=8rm/dv=8m/de=5mm

Frequency 2450 MH

Inpul power 20 dBm

Ligquid Temperalure o

Lab Temperature 212

Lab Humidily 45 %
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Fre;“:z"c" 1 £ SAR (W/kg/W) 10 g SAR [W/ka/W)
measured measured
2450 54.65 (5.46} 24.58 (2.46}

384-
800 \
2 6m0-
S \
g M
g 40 <
200 \"‘-
]
033, T —— .
- 5 10 12 14 16 16 20 22 24 26 28 30
Z o)
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8 LISTOF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Identification No Current Next Calibration
Description Model | Calibration Date Date
SAM Phantom Satimo SN-20/09-GAM71 [alidated. Nocal — Validated. — No - cal
required. required.
; alidated. No cal alidated. No call
COMOSAR Test Bench Version 3 NA required. required.
Network Analyzer Rh"degvi‘:hwa’z SN100122 02/2021 (02/2024
Calipers Carrera CALIPER-01 1212018 1282021
Reference Probe Satimo EFG122 SN 18/11 1042021 1042022
Multimeter Keithley 2000 1188656 12/2018 1242021
Signal Generator Agilent E4438C MY49070581 12/2018 1242021
Amplifier F A SN 046 Characterized pri_or to|Characterized pri.or to
test. No cal reguired. |test. No cal required.
Power Meter HP E4418A US35261448 12/2018 1242021
Power Sensor HP ECP-EZ6A US371814860 12/2018 1242021
g Characterized prior to|Characterized prior to
Directional Coupler Narda 4216-20 01388 test. Nocal required. |test. No cal reguired.
Temperature and e
Humidity Sensor Control Company 11-661-8 82021 82024
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Summary:

This docunent presents the method and results from an aceredited SAR reltrence waveguide
calibration perlormed in MYG USA using the COMOSAR test beneh. All calibration results are
traceable lo national metrology instilutions.
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A 09:28/2021 Initial relcasc
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1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEELE 1528 and CLELILEC
62209 standards for reference waveguides uscd for SAR measurcment system validations and the

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

standards.
2 DEVICE UNDER TEST
Device Under Test
Device Tvpe CONOSAR 5000-6000 MHz REFERENCE WAVEGUIDE
Manufacturer MVG
Model SWGS500
Serial Number SN 49/16 WGA 43
Product Condition (new / used) | Uscd

A vearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

31 GENERAL INFORMATION

MVG's COMOSAR Validation Waveguides arc built in accordance to the IEELE 1528 and CE/IEC
62209 standards.
4 MEASUREMENT METHOD

The [ELEL 1328 and CLEFIEC 62209 standards provide requirements for reference waveguides used
for system validation measurements. The following measurements were performed to verify that the
product complics with the tore mentioned standards.

4.1 RUETURN LOSS REQUIREMENTS

The waveguide used for SAR system validation measurements and cheeks must have a return loss of
-8 dB or better. The return loss measurcment shall be performed with matching laver placed in the
open end of the waveguide, with the waveguide and matching layer in dircet contact with the
phantom shell as outlined in the fore mentioned standards.

4.2 MLECHANICAL REQUIREMENTS

The [ELEL 1328 and CEL/IEC 62209 standards speeify the mechanical dimensions of the validation
waveglide, the specificd dimensions arc as shown in Scction 6.2. Figure 1 shows how the
dimensions relate to the physical construction of the waveguide.
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5 MEASUREMENT UNCERTAINTY

All uncertaintics listed below represent an expanded uncertainty expressed at approximately the 95%,
confidence level using a coverage factor of k=2, traceable to the Internationally Acecpted Guides to
Measurcment Uncertainty.

5.1  RETURN LOSS

The following uncertaintics apply to the return loss measurcment:

Frequency band Expanded Uncertainty on Return Loss

400-6000NHz 0.1 dB

5.2 DIMENSION MEASUREMENT

The following uncertaintics apply to the dimension measurements:

Length (mm) Expanded Uncertainty on Length
3-300 0.05 mm

53 VALIDATION MEASUREMENT

The guidelines outlined in the IELEL 1328 and CLEFIEC 62209 standards were followed to gencrate
the measurement uncertainty for validation measurcments.

Sean Volume Expanded Uncertainty

6 CALIBRATION MEASUREMENT RESULTS

0.1 RETURN LOSS IN HEAD LIQUID
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Frequency (MHz) | Return Loss (dB) Requirement (dB) Impedance
5200 -0.15 -8 20570+ 11.55 Q2
5400 -11.21 -8 7527 Q+4.08 2
5600 -14.50 -8 33.91 Q-8.72Q
5800 -12.26 -8 53.07 Q+ 2341 jA2
6.2 RUETURN LOSS IN BODY LIQUID

S11.dB

5100

5200 5300

Frequency (MHz) | Return Loss (dB) Requirement (dB) Impedance
5200 -8.50 -8 10.38 0+ 13.50 €3
5400 -10.58 -8 77130 +1.81 9
5600 -13.39 -8 30950 -7.75 Q)
5800 -11.37 -8 54.79 Q+ 2547 jQ)
6.3 MUECHANICAL DIMENSIONS
Frequenc L (mum) W mum) L¢imm) Welmm) T imm)
v 31” Require | Measure Require | Measure Require | Measure Require Measure Require Measure
Fi d d d d d d d d d d
= 43,39 - 20019 - BL.O3 - HLo8 s
5200 013 PASS 513 PASS 013 PASRS 013 PASS 5.34 PASS
g 405.39 2019 - /103 HLOR _ § 2
SR00 B3 IPASS B3 PASS L PASS 13 PASS 4.3 PASS

* The tolerance for the matching layer iy included in the retum loss measurement.
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Matching layer

Figure 1: Validation Waveguide Dimensions

7  VALIDATION MEASUREMENT

The [EELE Std. 1528 and CEFIEC 62200 standards state that the system validation measurements
must be performed using a reference waveguide mecting the fore mentioned return loss and
mechanical dimension requirements.  The wvalidation measurcment must be performed with the
matching layer placed in the open end of the waveguide, with the waveguide and matching laver in
dircct contact with the phantom shell.

7.1 HEAD LIQUID MEASUREMENT

Fre&uHezncy Relative permittivity (&) Conductivity (o) $/m
reguired measured reguired measured

5000 36.2 £10 % 4.45 £10 %
5100 36.1+10% 4.56 10 %
5200 36.0£10% PASS 4.66 10 % PASS
5300 35.9+£10% 4.76 £10 %
5400 35.5£10% PASS 4.86 £10 % PASS
5500 3556 10 % 4.97 £10%
5600 35.5 +10 % PASS 5.07 10 % PASS
5700 354 £10% 5.17 £10 %
5300 35.3+10% PASS 5.27 £10 % PASS
5300 35.2t10% 5.35 £10 %
6000 35.1+£10% 5.45 £10 %

7.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID

At those frequencics, the target SAR valuc can not be generic. Hercunder is the target SAR value
detined by MVG, within the uncertainty for the systemn validation.  All SAR values are normalized
to 1 W nct power. In bracket, the measurcd SAR is given with the uscd input power.
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Softwarc OPENSAR V4
Phantom SN 20609 SAM7]
Probe 8N 18/11 EP(122
Liquid Head Liguid Values 5200 MHz: ops' :35.64 sigma 2 4.67
Head Liguid Values 5400 MHz cps' :36.44 sigma : 4.87
Head Liguid Values 3600 MHz cps' :36.66 sigma: 5,17
Head Liguid Values 5800 MHz: eps':35.3] sigma: 5.3]
Distance between dipole waveguide and liquid 0
Arca scan resolution dx=8nrm/dy=8nmm
Zoon Scan Resolution dx=drmn/dy=4m/de=21mm
Frequency 5200 MHz
5400 MHxe
5600 MH:
SR00 MHe
Input power 20 dBm
Liguid Temperature 21
Lab Tempcrature 21
Lab Humidity 45 %
l'requency (MHz) 1 o SAR (Wike) 10 o SAR (Wikg)
required measured required measured
5200 159.00 165.77 (16.58) 56.90 57.20(53.72)
5400 160.40 173.20 (17.32) 5843 59.22 (5.92)
5600 173.80 179.61 (17.96) 59.97 00.98 (6.10)
5800 181.20 186.77 (18.68) 61.50 62.84 (6.28)

SARMEASUREMENT PLOTS (@ 5200 MHz
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SAR [Wikg)

5600 MHz

SR [Wikg)

5800 MHz

T

SAR (Wil
4 =
LT

400

/

=
=

=
r
=
=
S
=}
|54
:
b

Fage: 973

This document shall not be reproduced, except in full or in part, withowt the wiitten approval ef MVG
The information contatned hevein is to be used only for the purpose for which it is submitied and is not to
be released in whole or part without written approval ef MVG.

O} Shenzhen LCS Compliance Testing Laboratory Ltd.
Add: 101, 201 Bldg A & 301 Bldg C, Juji Industrial Park Yabianxueziwei, Shajing Street, Baoan District, Shenzhen,
O 518000, China
Tel: +(86) 0755-82591330 | E-mail: webmaster@lcs-cert.com | Web: www.lcs-cert.com
O g Scan code to check authenticity

[=]


mailto:webmaster@lcs-cert.com

Page 71 of 78 FCC ID: 2BANK-P-SERIES Report No.: LCSA032123099EB

SAR REFERENCE WAVEGUIDE CALIBRATION REPORT Ril: ACR 73518 5ATL. A

7.3 BODY LIQUID MEASUREMENT

Fre:qu:zncy Relative permittivity (g} Conductivity (o) 5/m
reguired measured reguired measured

5200 49,0 £10 % PASS 5.30 £10 % PASS
3300 48.9 +10 % 5.42 £10 %
3400 48,7 +10 % PASS 5.53 £10 % FASS
5500 48.6 £10 % 5.65 +10 %
3600 48.5 +10 % PASS 5.77 £10 % PASS
5800 48.2 £10 % PASS 6.00 £10 % PASS

74 SAR MEASUREMUENT RESULT WITH BODY LIQUID

Software OPENSAR V4
Phantom SN 20709 SAM7]
Probe SN 18711 EPG122
Liquid Body Liguid Values 5200 MHz: ops' (4864 siga @ 5.5]
Body Liquid Values 5400 MHe: cps' :46.52 sigia: 5.77
Body Liquid Values 5600 MHz: cps' :46.79 sigma @ 577
Body Liguid Values 5800 MHz: cps' :47.04 sigma 2 6.10
Distance between dipole waveguide and liquid 0 mm
Arca scan resolution dx=8rurm/dy=8mm
Zoon Scan Resolution dx=dnmi’dy=dmde=2run
Irequency 5200 MHz
5400 MHz
5600 MHz
5800 MHz
[nput power 200 dBm
Liquid Temperature 21
Lab Temperature 26
Lab Humidity 45 %
lirequency (MHz) 1 g SAR (Wikg) 10 g SAR (Wikg)
measurcd measurcd
5200 159.00 (15.91) 56.13 (5.61)
5400 164.56 (16.46) 5731 (3.7%)
5600 172.25 (17.23) 50.72 (5.97)
5800 177.77 (17.78) 61.06 (6.11)
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BODY SAR MEASUREMENT PLOTS (@ 5800 MHz
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8§ LISTOFEQUIPMENT

Equipment Summary Sheet

Report No.: LCSA032123099EB

E.quipment Manufacturer / Identification No Current Next Calibration
Description Model '| Calibration Date Date
alidated. Mo cal alidated. No call
Flat Phantom MVG SN-20/09-SAM71 required. required,
COMOSAR Test Bench|  Version 3 NA alirten; Nogeal.  Joliogted,  Noe gal
required. required.
Network Analyzer Rh"degvi‘:hwa’z SN100132 06/2021 06/2024
Calipers Carrera CALIPER-01 0142020 0112023
Reference Probe MVG EPG122 SN 18/11 08/2021 082022
Multimeter Keithley 2000 1188656 01/2020 01/2023
Signal Generator Agilent E4433C MY49070581 01/2020 01/2023
Amplificr g AT SN 0485 Characterized pri_or to|Characterized pripr to
test. Nocal required. |test. No cal required.
Power Meter HP E4418A US38261488 1142020 1142023
Power Sensor HP ECP-E26A Usar181460 01/2020 01/2023
Directional Coupler | Narda 4216-20 01386 Eharscterized pror 1y Chatatterzed pridt 1o
test. Nocal reguired. |test. No cal reqguired.
Temperature and
Humigity Sensor Control Company 150798832 1442020 1142023
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5.4SPHOTOGRAPHS OF THE LIQUID

Photograph of the depth in the Body Phantom (2450MHz, 15.1cm depth)

Photograph of the depth in the Body Phantom (5200MHz, 16.2cm depth)
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Photograph of the depth in the Body Phantom (5800MHz, 15.4cm depth)
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6. PHOTOGRAPHS OF THE TEST

Please refer to separated files for Test Setup Photos of SAR.

O O} Shenzhen LCS Compliance Testing Laboratory Ltd.
- Add: 101, 201 Bldg A & 301 Bldg C, Juji Industrial Park Yabianxueziwei, Shajing Street, Baoan District, Shenzhen,
HEwh | 518000, China
Tel: +(86) 0755-82591330 | E-mail: webmaster@lcs-cert.com | Web: www.lcs-cert.com
ﬂ Scan code to check authenticity


mailto:webmaster@lcs-cert.com

S
E Page 78 of 78 FCC ID: 2BANK-P-SERIES Report No.: LCSA032123099EB

7. EUT PHOTOGRAPHS

Please refer to separated files for Test Setup Photos of SAR.

O O} Shenzhen LCS Compliance Testing Laboratory Ltd.
1 Add: 101, 201 Bldg A & 301 Bldg C, Juji Industrial Park Yabianxueziwei, Shajing Street, Baoan District, Shenzhen,
HEwh | 518000, China
Tel: +(86) 0755-82591330 | E-mail: webmaster@lcs-cert.com | Web: www.lcs-cert.com
O Scan code to check authenticity


mailto:webmaster@lcs-cert.com

