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Summary:

This document presents the method and results from an accredited COMOSAR Dosimetric E-Field
Probe calibration performed at MVG, using the CALIPROBE test bench, for use with a MVG
COMOSAR system only. The test results covered by accreditation are traceable to the International
System of Units (ST).
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4 MEASUREMENT UNCERTAINTY

The guidelines outlined in the IEC/IEEE 62209-1528 and FCC KDB865664 D01 standards were
followed to generate the measurement uncertainty associated with a SAR probe calibration using the
waveguide or calorimetric cell technique depending on the frequency.

The estimated expanded uncertainty (k=2) in calibration for SAR (W/kg) is +/-11% for the frequency
range 150-450MHz.

The estimated expanded uncertainty (k=2) in calibration for SAR (W/kg) is +/-14% for the frequency
range 600-7500MHz.

5 CALIBRATION RESULTS

Ambient condition
Liquid Temperature 20+-1°C
Lab Temperature 20 +/-1°C
Lab Humidity 30-70 %

5.1 CALIBRATION IN ATR

The following curve represents the measurement in waveguide of the voltage picked up by the probe
toward the E-field generated inside the waveguide.

Calibration curves
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where

Vi=voltage readings on the 3 channels of the probe

DCPi=diode compression point given below for the 3 channels of the probe
Normi=dipole sensitivity given below for the 3 channels of the probe
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Normx dipole | Normy dipole | Normz dipole
1 (uVAVM?) | 2 (pVAVmM?) | 3 (wv/(v/im)?)
0.60 0.98 0.88
DCP dipole 1 | DCP dipole 2 | DCP dipole 3
(mV) {mV) (mV)

115 104 98

52 CALIBRATION IN LIQUID

The calorimeter cell or the waveguide is used to determine the calibration in liquid using the formula
below.

EZ
liquid
ConvF = —5—

air

The E-field in the liquid is determined from the SAR measurement according to the below formula.
o SAR

Eéqu:’d = -
where

o=the conductivity of the liquid

p=the volumetric density of the liquid

SAR=the SAR measured from the formula that depends on the setup used. The SAR formulas are
given below

For the calorimeter cell (150-450 MHz), the formula is:

SAR = )
& dt

where
c=the specific heat for the liquid
dT/dt=the temperature rises over the time

For the waveguide setup (600-75000 MHz), the formula is:

_ 4Pw =2
SAR = =5 g
where
a=the larger cross-sectional of the waveguide
b=the smaller cross-sectional of the waveguide
d=the skin depth for the liquid in the waveguide
Pw=the power delivered to the liquid
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The below table summarize the ConvF for the calibrated liquid. The curves give examples for the
measured SAR depending on the voltage in some liquid.

Liguid Ereguenc ConvF
{MHz*)

HL750 750 2.04

HL&50 835 1.89

HL900 800 1.91

HL1750 1750 2.28

HL1800 1800 1.9

HL1900 1900 2.08

HL2000 2000 2.24

HL2300 2300 2.20

HL2450 2450 2.16

HL2600 2600 2.06

HL5250 5250 1.53

HL5600 5600 1.24

HL5750 5750 1.37

T Freguency vandity 15 +-BUMHE Below BNz, - T00MFE frorm F2 to BGHz and +-700MHz sbov e BGHz

SAR @ HI 750 SAR @ HI 5750
. | e 2
3 P ¥ame o
00 & | plo Lo e
2 Ll 3% £ = L o L A 1 L X

6 VERIFICATION RESULTS

The figures below represent the measured linearity and axial isotropy for this probe. The probe
specification is +/-0.2 dB for linearity and +/-0.15 dB for axial isotropy.

Isotropy cune
1
B : 4 =
Linearity m el
1.00- - /" i3
07 [
ne E
& 050 3
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Eozs I L
450 ik 3
S 3
100-| . "IN i /]
] W M0 0 N0 40 50 625 s I r Pd
EFeld (Vi) 2
z 41703081l

Linearity:+/-178% (+/-0,084B) =
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1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEC/IEEE 62209-1528 and
FCC KDB865664 DOl 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 Type COMOSAR 2450 MHz REFERENCE DIPOLE
Manufacturer MVG

Model SID2450

Serial Number SN 29/15 DIP2G450-393

Product Condition (new / used) Used

3 PRODUCT DESCRIPTION

31 GENERAL INFORMATION

MVG’s COMOSAR Validation Dipoles are built in accordance to the IEC/IEEE 62209-1528 and

FCC KDB865664 D01 standards. The product is designed for use with the COMOSAR test bench
only.

Figure 1 - MVG COMOSAR Validation Dipole
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Scan Volume Expanded Uncertainty

lg 19 % (SAR)

10g 19 % (SAR)

6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIOUID

Frequency. MHz
50 2380 2400 2420 2440 2460 2480 2500 2520 2550

$11.dB

Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
2450 -27.80 -20 523 Q+347Q

6.2 RETURN LOSS AND IMPEDANCE IN BODY LIQUID

Fraquency, MHz
2380 2400 ) 2440 460 2480 2500 25 2550

511,48

-30.0

Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
2450 -22.61 -20 5730+1.1jQ

V. YEMVGB.IS Dipale vJ
i
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Software OPENSAR V35
Phantom SN 13/09 SAM6S
Probe SN 41/18 EPGO333
Liquid Head Liquid Values: eps’ : 36.4 sigma : 1.98
Distance between dipole center and liquid 10.0 mim
Area scan resolution dx=8mm/dy=8mm
Zoon Scan Resolution dx=5mm/dy=>5mm/dz=5Smm
Frequency 2450 MHz
Input power 20 dBm
Liquid Temperature 204/-1°C
Lab Temperature 20+/-1°C
Lab Humidity 30-70 %
F
'm‘:’:“" 12 SAR (W/ke/W) 10g SAR (W/ka/W)
required measured required measured
300 2.85 1.94
450 4.58 3.06
750 .49 5.55
835 9.56 6.22
900 109 6.99
1450 29 16
1500 305 168
1640 342 18.4
1750 36.4 193
1800 38.4 201
1900 39.7 205
1950 405 209
2000 411 211
2100 436 219
2300 8.7 233
2450 52.4 54.32 (5.43) 24 24.25(2.42)
2600 553 246
3000 638 25.7
3300
3500 671 25
3700 67.4 24.2
3900
4200
4600
4900
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73 BODY LIOUID MEASUREMENT

FrT;:_T:W Relative permittivity () Conductivity () §/m
required measured required measured
150 61.9 £10 % 0.80 £10 %
300 58.2 10 % 0.92 £10 %
450 56.7 £10 % 0.94 £10 %
750 55.5 410 % 0.96 £10 %
835 552 £10 % 0.97 £10 %
900 55.0 10 % 1.05 210 %
915 550 £10 % 1.06 £10 %
1450 540 £10 % 1.30 £10 %
1610 53.8 £10 % 1.40 £10 %
1800 533 £10 % 1.52 410 %
1900 53.3 410 % 1.52 10 %
2000 53.3 210 % 1.52%10%
2100 53.2410% 1.62 10 %
2300 529 £10% 1.51 410 %
2450 52.7 10 % 53.4 1.95410 % 214
2600 52.5£10 % 216 %10 %
3000 52.0 10 % 273410 %
3300 51.6 £10 % 3.08 £10 %
3500 51.3 £10 % 3.31410%
3700 51.0 £10 % 3.55%10%
3900 50.8 £10 % 3.78110%
4200 50.4 £10 % 413410 %
4600 498 £10 % 4.60 £10 %
4900 494 £10 % 4.95 £10 %
5200 490 410 % 530£10%
5300 489 10 % 5.42+105%
5400 48.7 H10 % 5.53410%
5500 48.6 #10 % 5.65#10%
5600 48.5 ¥10 % 77410 %
5800 482 Y10 % 6.00 10 %
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74 SAR MEASUREMENT RESULT WITH BODY LIOUID

Software OPENSAR VS
Phantom SN 13/09 SAM68
Probe SN 41/18 EPGO333
Liquid Body Liguid Values: eps’ : 53.4 sigma : 214
Distance between dipole center and liquid 10.0 mm
Area scan resolution dx=8mm/dy=8mm
Zoon Scan Resolution dx=5mm/dy=5mm/dz=5Smm
Frequency 2450 MHz
Input power 20 dBm
Liquid Temperature 20 +/-1°C
Lab Temperature 20+/-1°C
Lab Humidity 30-70 %
e 1 SAR (W/ke/W) 10 SAR (W /ke/W)
measured measured
2450 53.59 (5.36) 2363 (2.36)
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SAR Reference Dipole Calibration Report

Ref: ACR.118.24.22 BES.A

ATTESTATION OF GLOBAL COMPLIANCE CO.
LTD.

1-2/F, BUILDING 19, JUNFENG INDUSTRIAL PARK,
CHONGQING ROAD, HEPING COMMUNITY, FUHAI
STREETBAO 'AN DISTRICT, SHENZHEN,
GUANGDONG, CHINAMVG COMOSAR REFERENCE
DIPOLE

FREQUENCY: 5200-5800 MHZ
SERIAL NO.: SN 17/22 DIP5SG000-671

Calibrated at MVG
Z.1. de la pointe du diable
Technopole Brest Iroise — 295 avenue Alexis de Rochon
29280 PLOUZANE - FRANCE

Calibration date: 04/28/2022
cofrac
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Accreditations #2-6789 and #2-6814
Scope available on www cofrac fr

The use of the Colrac brand and the accreditation references is prohibited from any reproduction.

S?U?!IH{H}‘.'

This document presents the method and results from an accredited SAR reference dipole calibration
performed at MVG, using the COMOSAR test bench. The test results covered by accreditation are
traceable to the International System of Units (SI).
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1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEC/IEEE 62209-1528 and
FCC KDB865664 DOl 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 Type COMOSAR 5200-5800 MHz REFERENCE DIPOLE
Manufacturer MVG
Model SIDS5000
Serial Number SN 17/22 DIP5SG000-671
Product Condition (new / used) | New

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

MVG’s COMOSAR Validation Dipoles are built in accordance to the IEC/IEEE 62209-1528 and
FCC KDB865664 D01 standards. The product is designed for use with the COMOSAR test bench
only.

Figure 1 — MVG COMOSAR Validation Dipole
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SAR REFERENCE DIPOLE CALIBRATION REPORT

6 CALIBRATION MEASUREMENT RESULTS

6.1

RETURN LOSS IN HEAD LIQUID

511,48

Frequency, MHz

Frequency (MHz) | Return Loss (dB) | Requirement (dB) Impedance
5200 -20.52 -20 54.06 € +8.44 Q)
5400 -30.10 -20 47.050Q+1.02jQ
5600 -21.30 =20 49.63 Q0 +8.571Q
5800 -26.14 -20 47.44 Q2 - 42170
62 RETURN LOSS IN BODY LIQUID

Frequency, MHz

5400 5500 5600

S11.dB
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SAR MEASUREMENT PLOTS @ 5200 MHz
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SAR MEASUREMENT PLOTS @ 5800 MHz
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BODY SAR MEASUREMENT PLOTS @ 5200 MHz
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