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This document presents the method and results from an accredited COMOSAR E-Field Probe
calibration performed at MVG, using the CALIPROBE test bench, for use with a MVG COMOSAR
system only. The test resules covered by accreditation are traceable to the Intemationn) System of
Units (S1)
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mvag COMOSAR E-FIELD PROBE CALIBRATION REPORT Ref ACR.176,1 20 MV(B.A
1 DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR DOSIMETRIC E FIELD PROBE
Manufiscturer MVG
Model SSES
Serial Number SN 24/20 EP336
Product Condition {new / used) New
Frequency Range of Probe 0.15 GHz-3GHz
Resistance of Three Dipoles at Connector | Dipole I: R1=0.211 MQ
Dipole 2: R2=0.192 M2
Dipole 3: R3=0.217 M2

2 PRODUCT DESCRIPTION

2.1 GENERAL INFORMATION

MVG’s COMOSAR E field Probes are built in accordance to the [EEE 1528, FCC KDBS65664
DO1, CENELEC EN62209 and CEVIEC 62209 standards.

Figure 1 - MVG COMOSAR Dasimetric E field Dipole

Probe Length 330 mm
| Length of Individual Dipoles 4.5 mm
Maximum external diameter 8 mm
Probe Tip External Diameter 5 mm
Distance between dipoles / probe extremity | 2.7 mm

3 MEASUREMENT METHOD
The IEEE 1528, FCC KDB865664 D01, CENELEC EN62209 and CEVIEC 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.

3.1 LINEARITY

The evaluation of the linearity was done in free space using the waveguide, performing n power
sweep 1o cover the SAR range 0.01'W/kg to 100W/ikg.

Page: 4/10

Fesplowre ACNDDDNYEAD GRISSEL COMOS AR Prode vl
Thels document aball nod b roproduced, except bv Ml or i povt, withose the writiie aegeoral of MG The Dformation consalued Aoy s 10 be saed
onfy fiwr the prarpose for which it is svtotated aod is nor & O swdeand in whale or part wibbond writren appraad of MPG



mvg COMOSAR E-FIELD PROBE CALIBRATION REPORT Ref ACRITH120 MVGE A

32 NSITIVITY
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.

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 ISOTROPY

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 0 to 360 degrees in 15-
degree steps. The hemisphenical 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°-3607),

3.1 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 spatinl average SAR is measured and
compared to the analytical value ut the surface.

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

., Wlong lines that are approximately normal to the surface:

d ~&A90)
SAR g [%6]= AR, (e +dug) fe4%7) for (dy, +dpg) < 10 mm
2, &2

where

SARmccminty is the uncertainty in percent of the probe boundary effect

dhe 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 tissuc-equivalent

liquids defined in this standard, i.e., 8= |4 mm at 3 GHz;
ASARpe in percent of SAR is the deviation between the measured SAR value, at the

distance diye from the boundary, and the analytical SAR value.
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mvG COMOSAR E-FIELD PROBE CALIBRATION REPORT Ref: ACR.175.120 MVORA

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

4 MEASUREMENT UNCERTAINTY

The guidelines outlined in the [EEE 1528, OET 65 Bulletin C, CENELEC EN50361 and CEVIEC

62200 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 nppmxxmately the 95% confidence level using a coverage factor
traceab Al

Standard
ERROR SOURCES value (%) | Distribution | Divitor 9 | Uncertainty (%)
Expanded uncertainty 14%
95 % confidence level k = 2
S5 CALIBRATION MEASUREMENT RESULTS
Calibration Parameters
_Liquid Temperature 20+/-1°C
| Lab Temperature 20 +/~1°C
Lab Humidity 30-70 %
5.1 SENSITIVITY IN AIR
Normx dipole | Normy dipole | Normz dipole
1 VAV | 2 eVAVmP) | 3 (uVAVim)®)
6.31 6.16 5.33
DCP dipole | | DCP dipole 2 | DCP dipole 3
(mV) (mV) (mV)
114 113 114

Calibration curves ei=f{V) (i~1,2.3) allow to obtain E-field value using the formula:
E= ‘{E,’ +EF 4 EF
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Rl ACRITH I 20MVGE A

mvg COMOSAR E-FIELD PROBE CALIBRATION REPORT
Calibralion curves
g° B
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Linearity +/-1.74% (+/-0.08dB)
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COMOSAR E-FIELD PROBE CALIBRATION REPORT Ref ACRAT6.120.MVGE A

53 NSITIV N J

Liguid Frequency ConvE
‘M “‘ “ :-
100MHz)
HL700 200 4.97
BL700 700 5.01
HL750 750 5.06
BL750 750 5.12
HL8S0 835 26
BLS50 838 .66
HL9OU 900 5.16
BLOOO 400 5.46
HL1700 1700 433
BL1700 1700 4.20
HL1800 1800 448
BL 180U 1800 410
HL1900 900 4.72
BL 1900 900 441
HL2000 2000 461
BL2000 2 4.34
HL2300 2300 435
B1.2300 2300 4.54
HL2450 2450 4231
BL2450 2450 4.17
HL2600 2600 381
BL2600 2600 163

LOWER DETECTION LIMIT: 9mW/kg
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54 ISOTROPY
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COMOSAR E-FIELD PROBE CALIBRATION REPORT

Ret: ACR 1761 20 MVGR A

6

LIST OF EQUIPMENT
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'Equipment Manufacturer / Identification No. I Current ' ‘Next Calibration
Validated. No cal Valldated No cal
Flst Phantom MVG SN-20/08-SAM71 {10 [anoied. |
Validated. No cal Valldated No cal
COMOSAR Test Berch Version 3 NA hequired acuired
Network Analyzer | RONde % Schwarz 100203 082019 0612022
Network Analyzer — | Rohde & Schwarz
Calibeation kit Z7V-7235 101223 052019 052022
Multimeter Keithiey 2000 1160271 02/2020 02/2023
Signal Generator Rmédsac"*m 106589 0412019 0412022
i Charactenzed prior to [Characterized prior 10
Amphfier Ahrcomm SN 046 test. No cal required. {test. No cal required.
Power Meter NI-USB 5680 170100013 052019 052022
; Characterized prior 10 |Characterized prior to
Directional Coupler Narda 4216-20 01386 test. No cal required. |test. No cal required
Validated. Nocal  Vafidated No cal
Waveguide Mega Industnes | 069Y7-158-13.712 required. required.
Validated. No cal Validated. No cal
Waveguide Transdion | Mega Industries | 068Y7-158-13-701 bequired oquired.

) - Validated. No cal Validated. No cal
Waveguide Termination| Mega Industries | 069Y7-158-13-701 ired Foquired
Temparaiure | Humid®Y| Control Company | 150798832 112017 1172020
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SANREFERENCE DIFOLE CALINRAVION REFORT

Maf ACH 118 ) IR SATU A

1 INTRODUCTION

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

the measurements that were performed
standards.

to verily that the product complies with the fore mentioned

2 DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR 750 MHz REFERENCE DIPOLE
Manufactures MV
' Model SIDT7S0
Serinl Number SN 47/14 DIP 0G750-340
Product Condition {new / used) Used

A yearly calibration mterval is recommended,
3 PRODUCT DESCRIPTION

31 GENERAL INFORMATION

MVG's COMOSAR Validation Dipoles are built in accordance to the IEEE 1528, FCC KDI3s wnd

CEMIEC 62209 standards, The product

is designed for use with the COMOSAR test bench only.

Figure 1 — MVG COMOSAR Validation Dipole

Foge: 301
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SAKEPERENCE DIFOLE CALIGA FEON REPORT Rel ALKNI03 IWAATL A

4 MEASUREMENT METHOD

The IEEE [528, FCC KDBs and CEVIEC 62209 standards peovide roquirements for reference
dipoles used for system validation measurements, The following measurements were performed to
verify that the product complics with the fore mentioned standords,

4.1 RETURN LOSS REQUIREMENTS
The dipole used for SAR system validation mensurements und checks must huve a return losg of =20
dB or better. The retun loss measurement shall be performed against a liquid filled flat phantom,
with the phantom constructed s outlined In the fore mentionesd standards,

42 MECHANICAL REQUIREMENTS
The IEEE Swd 1528 and CEVIEC 62209 standards specifly the mechanical components and
dimensions of the validation dipokes, 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 o 2
mm phantorn shell thickness.

5 MEASUREMENT UNCERTAINTY
All uncenainties listed below represent an expanded incertainty expressed at approximasely the 95%

confidence level using i coverage factor of k=2, traceable to the Internationally Accepted Guides 10
Measurement Uncertainty.

5.1 RETURN LOSS
The following uncertainties apply to the return loss measurement:
Frequency band Expanded Uncertuinty on Return Loss
400-6000MHz 0.1 dB

52 DIMENSION MEASUREMENT

The following uncertainties apply (o the dimension messurements:
Length (mm) Expanded Uncertainty on Length
1300 (.05 mm

53 VALIDATION MEASUREMENT
The guidelines outlined in the [EEE 1528, FCC KDBs, CENELEC ENS016| and CEVIEC 62209

standards were followed to generate the messurement uncertainty for validation measurements.
Sean Volame Expanded Uncertainty
s 203 %
Page: A1)
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SAR REFERESCE DIFOLE CALIBRATION REFORT

|

10 g 20.) %
|
6 CALIBRATION MEASUREMENT RESULTS
6.3 RETURN LOSS AND IMPEDANCE IN HEAD LIOUID
. M
| Frequency L\Illé) Return Loss (AB) Requirement (AB) Impedance
| 750 | -25.20 -20 $4.20Q-39i0
62 RETURN LOSS AND IMPEDANCE IN BODY LIOUID
' Frequency (MHz) | Return Loss (Jll) Requivement (dB) | Impedunce
750 | -21.89 20 53704 20jQ
63 MECHANICAL DIMENSIONS
Fregquency Mia L nm [ - Vih mm i (i ¢ mm
| required e g | requred [ mesnved required ‘ mexied
300 l 20011 % | B0 LN | I E35:1% [




SAR HEVERENUE DIFOLE CALIRRATION REPORY Rl ACR LR R 1VNAT A

450 2000 21 % 10667 11 % PERTEN
750 16021 % PASS moe % FASS SIS IN [
A 11021 % BOELLN 1611%
900 149041 % B23sn HWun
(= 9141% 1T % TR
1500 205 41 % 50011 % 1001%
1600 200 41%, A5T 41N SR
0 2N 29118 ETTIE
1800 TLO L% 0% EXTSEN
1900 Sonw 95K ETTILS
1950 66441 % _ELIN 16N
2000 G4SN 375215 16N
2100 (AT BTEN 08721 16410
2300 BAa N, 2eUN A6 %
250 YN, 304 21 % 161%
2000 LRI TS 6%
2000 FTESTEN 29021 %, ETTIE
3500 01 %, WA 1% 165K
1700 M i % WA 1% 16e1%

7 VALIDATION MEASUREMENT

The 1EEE S, 1528, FCC KDBs and CEVIEC 62209 standards state thot the system validation
measiurements must be performed using o referonce dipole meeting the fore mentioned return loss
undd mechanical dimension requirements. The validation measurernent mist be performed against a
liquid filled flat phontom, with the phantom constructed os outlined in the fore mentioned standards,
Per the standardy, 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 surfice of the
dipole at the described distance from the bottom surface of the phantom.

71 HEAD LIQUID MEASUREMENT

M| Mokt peemniy ) | Condctiviy (o) 70
100 45335 % 08725 %
A5l 41525 % OB 5%
50 LIRS PASS [hd 1% % FASS
B35 A i % 05015 %
e ALS 5% LR
1450 M5 25N L2040 %
1500 S0A 5N 12315%
1680 400 5% 18158
1750 401 E5 % LA
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180 o5 % 14013 %
1300 ﬁ‘ﬂ’lﬁ'—l- 14015 %
1950 Wossn 1AD S N
000 W00 5% 140 5%
210 WESE 149 14 %
2300 ELEE-% L6725 %
2450 192 5% LB0AS %
00 WO % 15355
3000 3A545% 2A0 5%
I5m J70% 20125

7.2 SARMEASUREMENT RESULT WITH HEAD LIQUID
The TEEE Std, 1528 and CEVIEC 62209 standards state that the system validation measurements
should produce the SAR values shown below (for pluntom thickness of 2 mm), within the
uncertainty for the system validation. Al SAR values are normalized to 1 W forward power. In
bracket, the measured SAR i given with the used iput power, '

| Software OPENSAR VA
PMhantom SN 20009 SAM7I
P'robe SN 1IN | EROI2
| Ligquid_ L Values: ops’ - 40.8 1091
Distance hatween dipole cemer and liquid 15,0 mm
Arca s resulution AvrBanmidySimm
Zoon Scan Resolution Remile S
| Freuoney 730
Ingus povwer 20 ditm
| Liquid Temperature 21 °C
| Lob Tempenture 2%
[ L ity 5%
"‘;‘:ﬂ L g SAN (W/hg/W) 10 SAR (W/ke/W)
200 8% Lo
a0 asn 106
0 e A1 {0.8Y) 5% HA% (0.55)
85 9.56 627
900 108 .39
140 b 15
1500 EIES 164
1640 nz e
1750 EL) 1.
1200 384 01
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1900 l 397 0%
L iy | — .. —
1950 “ws W00
200 LIN] 211
00 LR S 219
DO ? 13
a5 524 Pl
2600 5.3 M6
3000 (SH Y PN
»oo W 25
7m0 07a l M2
[
==
ol
=
|
Bl
= N '
[
{
s Yoo
4
e - g -N\r; :
" = [\ = m e A
== =TT SEEEN
H IR hD ik h
F 7T am e -
7.3 BODY LIQUID MEASUREMENT
"‘:“"“m ¥ Belutive peemitsiity fe,') Conductity () §/m
reculred meavirnd reguired measwred
150 [AK-EL Y LRI
00 S82 45 % 007215%
A5 567358 Bo4as N
%0 % PASS (.95 25 % PASS
LEAY 552485 09755
"o 55015 % LO% 84 %
uis 55015 % 106 25 %
1450 54015 % 13045 %
ww 538N LED SN
1800 15245%
1 15245 %
2000 SRR RN | 1524w
2100 53315% 16215 %
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B0 | saaisw LEIA %
W0 | saresw % 15
0 | s2aesw a5
) 520 15 % L735%
%00 S0 % jaaw | :
1100 51085% T
5200 130410% 530140 %
5300 | 4R4:10% 542 10%
5400 aWT0% 553410%
5500 A L10% SE5410%
A0 a5 0N 577 ¢10%
5800 2105 Im 600410%

74  SARMEASUREMENT RESULT WITH BORY LIQUID

Softwurs OPFENSAR Vi
Phantom SN 2109 SAMTE
Probe SN KT IPGID ==
| Liguid i Body Liquid Valoes: eps’ - 56,7 sigma : D48 —i
Distance betweon dipole cemer and Figuid 15,0 men o
Arca scan resohuton dxRoun/dy -Bmm
Zoon Scan Resolution bR Ady Mmmibe=Smm
Fraquensy L TS0 MHz
Ingwnt powir 20 diim
Ligquid Temperatuee N
Lab Temp AY
Lish Humsadity a5 %
i~ 11 AR W/ W) 10,6 SAR (W/he/W]
e ared measured
50 NAS [0.85) 567 0047)

Poage 10V11]
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Amplifior Aathercomm SN 048 mm:_'f"; m.&“m
Pawoe Molor HP E44184 US38261408 0172017 0172020
Power Sensar HP ECP-E26A USITIHTAE0 012017 0172020
Diroctionat Goupler |  Narda 4216-20 01388 m&m m“m
mm Control Company 150708632 172017 1172020
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SAR Reference Dipole Calibration Report

Ref: ACR.116.4.19.SATU.A

ATTESTATION OF GLOBAL COMPLIANCE CO.
LTD.
1-2/F, BUILDING 19, JUNFENG INDUSTRIAL PARK,
CHONGQING ROAD, HEPING COMMUNITY, FUHAI
STREET
BAO 'AN DISTRICT, SHENZHEN, GUANGDONG, CHINA
MVG COMOSAR REFERENCE DIPOLE

FREQUENCY: 835 MHZ
SERIAL NO.: SN 29/15 DIP 0G835-383

Calibrated at MVG US
2105 Barrett Park Dr. - Kennesaw, GA 3014

T

Calibration Date: 04/26/2019

Summary,

Thas document presents the method and results from an nceredited SAR reference dipole calibrution
performed 1n MVG USA using the COMOSAR test bench.  All calibration results are traceable to
rational metrology institutions.
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mvag SAR REFERENCE DIPOLE CALIBRATION REFORT Ref: ACR-116419.5A4TU.A

1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1528, FCC KDBs and
CEVIEC 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 Type COMOSAR 835 MHz REFERENCE DIPOLE
Manufacturer MVG
Model SIDR35
Serial Number SN 29/15 DIP 0GR35-383
Product Condition (new /used) Used

A yearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

3.1 GENE INFORM ON

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 Validation Dipole
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mvag SAR REFERENCE DIPOLE CALIBRATION REPORT Ref. ACR116412.5ATUA

4  MEASUREMENT METHOD
The IEEE 1528. FCC KDBs and CELNIEC 62209 standards provide requirements for reference
dipoles used for svstem validation measurements, The following measurements were performed to
verify that the product complies with the fore mentioned standards,

4.1

The dipole used for SAR system validation measurements and checks must have a return loss of =20
dB or better, The retum loss measurement shall be performed against a hquid filled flat phantom,
with the phantom constructed as 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 employvs & 2 mm phantom shell thickness therefore the
dipoles sold for use with the COMOSAR test hench comply with the requirements set forth for a 2
mm phantom shell thickness,

S MEASUREMENT UNCERTAINTY

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 1o
Measurement Uncertainty.

5.1 RETURN LOSS

‘The following uncertainties apply to the return loss measurement:

Frequency band Expanded Uncertainty on Return Loss
400-6000MHz 0.1dB
52 DIMENSION MEASUREMENT
The following uncertainties apply to the dimension measurements:
Length (mm) Expanded Uncertainty on Length
3-300 0.05 mm

53 VALIDATION MEASUREMENT

The guidelines outlined m 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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SAR REFERENCE DIPOLE CALIBRATION REPORT

Ref ACR 1164

2SATU A

10g

2011 %

6 CALIBRATION MEASUREMENT RESULTS

6.1

RETURN LOSS AND IMPEDANCE IN HEAD LIOQUID

ey N2

Frequency (MHz)

Retum Loss (AB)

Requirement (dB)

Impedance

835

-24.51

-20

56.3 €+ 0.8;Q

6.2 RETURN LOSS AND IMPEDANCE IN BODY LIQUID

Faouercy, Mk

& B¢ £3 30 220

. Frequency (MHz) | Retum Loss(dB) |  Requirement(dB) |  Impedance
835 -27.60 -20 5230+ 3.6iQ
63 MECHANICAL DIMENSIONS
Frequency ‘a\r‘t‘ [ Lmm hmm d mm
required measured requiced measured required measured

Elea)

4200 21 %

250021 %

iz docwment shaif wov be reproddvce

The
5

watlon confalael henvia
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mvag SAR REFERENCE DIFOLE CALIBRATION REPORT Ref. ACR116412.5ATUA

450 2900 +1 % 1667 1% 63581 %.
750 176011 % 100,021 %. 63521 %
83% 161041 %, PASS 29811 PASS 3621% PASS
500 149041 % 833481% 3.621%
1450 89121%, S1781% 1621%
1500 B0521 % S0.0 21 % 1621%
1640 7901% 457+1% 316:1%
1750 75221 %, 42541 % 16£1%
1800 72021 %. 4171% 1621%
1800 £RO1%. EEETS T 1621%
1850 66311 %, BS1% 1621%
2000 4521 %, 37511% 1621%
2100 61015, 35711% 3621%
2300 55511 %, 32641% 36219
2450 51531 %, 0A1% 36£1%
2600 48521 %, 28881 % 1621%,
3000 A15 $1%. 25041 % 1621%
1500 37.041 %, 26481 % 3621%
1700 34721 %, 26421% 1621%

7 VALIDATION MEASUREMENT

The IEEE Std. 1528, FCC KDBs and CELNIEC 62209 standards state that the system validation
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.

7.1 HEAD LIQUID MEASUREMENT

g Rolative permittivity {c.' Conductivity (a) S/m
required measured required measured
300 A5325% 0.8725%
A5D A3515% 087£5%
750 41325% 08915%
835 41585% PASS 0.50£5% PASS
200 A1525% 0.97£5%
1450 AL 5% 1.2045%
1500 AMA5% 1.23¢5%
1640 A0.2 £5% 13145%
1750 A)15% 13745%
Page: /11
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mvag SAR REFERENCE DIFOLE CALIBRATION REPORT Ref. ACR116412.5ATUA

1800 WNOL5% 140 £5%
1900 MNOL5% 14D£5%
1350 0.0 £5% 14045%
2000 A0.0 £5 % 14045%
2100 E:-RE L 1.4825%
2300 395e5% 167 25%
2450 32:5% 18025%
2600 39.0£5% 196£5%
3000 33515% 24D £5%
3500 37345% 25145%

7.2 SAR MEASUREMENT RESULT WITIH HEAD LIQUID

The IEEE Std. 1528 and CEVIEC 62209 standards state that the system validation measurements
should produce the SAR values shown below {for phantom thickness of 2 mm). within the
uncertainty for the svstem validation.  All SAR values are nommalized to 1 W forward power. In
bracket, the measured SAR is given with the used input power,

Software OPENSAR V4
Phantoen SN 2008 SAMTI
Probe SN 1811 EPGi22
__L_gutd Head Liguid Values: eps” ~ 43 0 sigma - 0.89
Dastance between dipolke center and liguid 5.0 mm
Area scan resolution dx=8mm/dy=8m
Zoon Scan Reselution dx=Bmmdy=Bmm/dz=Smm
Frequency 835 MHz
| Input powes 20 dBm
Lxuid Temperature 21°C
Lab Temperature 21 °C
Lab Humidity 45 %
vl 12 SAR (W/kg/W) 10 & SAR (W/ke/AW)
300 2.85 194
a50 458 306
750 845 558
835 256 9.85 (098) 622 627(063)
200 109 699
1450 29 16
1500 ns 16.2
1640 34.2 184
1750 364 193
1820 38.4 2.1
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SAR REFERENCE DIFOLE CALIBRATION REPORT

Rl ACR 1164 19.5ATU A

1900 397 205
1950 40,5 209
2000 41,1 213
2100 436 218
2300 48.7 233
2450 524 24

2600 55.3 206
3000 638 257
3500 67.1 25

3700 674 24.2

™

=
&
33
]
i "
o A N
t
The Lt : 10
| Eon
Y 5
0
v | e 0 %
0 it A BN
7.3 BODY LIQUID MEASUREMENT
"‘:"“fx"‘" Relative permittivity (&) Conductivity {a) S/m
150 6l945% Q20£5%
300 S8.2:5% Q.52 £5%
as0 %.7 45 % 0.4 25 %
50 5555 % 056 25%
835 55.2 15 % PASS 0.97 +5% PASS
200 55,0 45% 10545 %
315 55,045 % 1.06£5%
1450 S4045% 1.30£5%
1510 53845 % 1.40 45 %
1800 53315% 15245%
1990 533 £5% 152 45%
2000 S3345% 15245%
2100 53.245% 1.6225%
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Ref! ACR 1164 192.5ATU A

2300 52915% 1851£5%
2450 S2.785% 15515%
2600 52545% 21645%
3000 520£5% 27345%
1500 51325% 33145%
anNo S1045% 35545%
5200 490110% 5302:10%
5300 439 £10% SA2£10%
5400 48.7 £10 % 553 £10%
5500 436 110% 565+10%
5600 43,5 £10% STT+10%
S800 482 £10% 600£10%
7.4 &
Software OPENSAR V4
Phantom SN 20009 SAMTI
Probe SN 18711 ERGI22
Loagusd Hody Liguid Vidwes: eps’ | 56.7 sqpma @ .98

Dhstance between dipole center and bgusd
| LR

15 0mm

Area scan resolution dx~8mm /dy-8mm
Zoon Scan Resoluton dx=8mm/dy=8mm /dz=Smm
Frequency 835 MHz
Input power 20 dBm
Lxpud Temperature 21 °C
Lab Temperature 21-°C
Lab Humidity 45 %
oo 1 g SAR (W/kg/W) 10§ SAR (W/kg/W)
measured measured
835 9.95 |0.99) 6.50 |0 65)

,m‘

VI\
13
D10
3 N
Zon
]
6
T
o
a3 1 N\ \
4 A B MM TT Y NAEDNY
L ) 2
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mvGg

SAR REFERENCE DIFOLE CALIBRATION REFORT

Reft ACR 1164 192.5ATU A

LIST OF EQUIPMENT

SAM Phantom MVG SN-20/09-SAMT :;”;";‘f‘;" Nooad gfe’ff No: ol

[COMOSAR Test Bench| Version 3 NA V;;:jcra:;d bo.cal V::'L?;Zd Na. osf
Network Analyzer | Rode 2 SRz | 100132 0212018 0272022
Calipers Carrera CALIPER-01 0112017 012020
Reference Probe MVG EPG122 SN 1811 102018 102019
Mettimeter Keithley 2000 1188656 0112017 01/2020
Signal Generator | Agilent E4438C | MY49070581 0112017 0112020

Ampifier Aethercomm SN 046 ?E:im&emgﬁ;? grﬁgmﬁéf
Power Meter HP E4418A US38261498 0112017 0112020
Power Sensor HP ECP-E26A US37181450 Q2017 0172020

Directional Coupler |  Narda 4216-20 01386 N e &?_”S?Z.ff&;’.’dﬁé?
Lemg'g':;gf Control Compary | 150798832 1172017 1102020
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SAR Reference Dipole Calibration Report

Ref : ACR.116.5.19.SATU.A

ATTESTATION OF GLOBAL COMPLIANCE CO.
LTD.
1-2/F, BUILDING 19, JUNFENG INDUSTRIAL PARK,
CHONGQING ROAD, HEPING COMMUNITY, FUHAI
STREET
BAO 'AN DISTRICT, SHENZHEN, GUANGDONG, CHINA
MVG COMOSAR REFERENCE DIPOLE

FREQUENCY: 1800 MHZ
SERIAL NO.: SN 46/11 DIP 1G800-186

Calibrated at MVG US
2105 Barrett Park Dr. - Kennesaw, GA 3014

T

Calibration Date: 04/26/2019

Summary,

Thas document presents the method and results from an nceredited SAR reference dipole calibrution
performed 1n MVG USA using the COMOSAR test bench.  All calibration results are traceable to
rational metrology institutions.
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mvag SAR REFERENCE DIFOLE CALIBRATION REPORT Refl ACRT1ES19.5ATUA

1 INTRODUCTION

This document contamns a summary of the requirements set forth by the IEEE 1528, FCC KDBs and
CEVIEC 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 Type COMOSAR 1800 MHz REFERENCE DIPOLE
Manufacturer MVG
Model SIDIR0O
Serial Number SN 46/11 DIP 1G800-186
Product Condition (new /used) Used

A yearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

3.1 GENE 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 Validation Dipole
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mvag SAR REFERENCE DIPOLE CALIBRATION REPORT Refl ACRT1ES19.5ATUA

4  MEASUREMENT METHOD
The IEEE 1528. FCC KDBs and CELNIEC 62209 standards provide requirements for reference
dipoles used for svstem validation measurements, The following measurements were performed to
verify that the product complies with the fore mentioned standards,

4.1

The dipole used for SAR system validation measurements and checks must have a return loss of =20
dB or better, The retum loss measurement shall be performed against a hquid filled flat phantom,
with the phantom constructed as 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 employvs & 2 mm phantom shell thickness therefore the
dipoles sold for use with the COMOSAR test hench comply with the requirements set forth for a 2
mm phantom shell thickness,

S MEASUREMENT UNCERTAINTY

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 Intemnationally Accepted Guides to
Measurement Uncertainty.

5.1 RETURN LOSS

‘The following uncertainties apply to the return loss measurement:

Frequency band Expanded Uncertainty on Return Loss
400-6000MHz 0.1dB
52 DIMENSION MEASUREMENT
The following uncertainties apply to the dimension measurements:
Length (mm) Expanded Uncertainty on Length
3-300 0.05 mm

53 VALIDATION MEASUREMENT

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

g 203 %
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SAR REFERENCE DIPOLE CALIBRATION REPORT

Ref ACR 1165 0192.5ATU A

10g 20.1 %
6 CALIBRATION MEASUREMENT RESULTS
6.1  RETURN LOSS AND IMPEDANCE IN HEAD LIOUID

Py N

172 MG 1%0 1R 10X 0 1m0 1

Frequency (MHz) Return Loss (dB) Requirement (dB)

Impedance

1800 -26,66 -20) 46.7 Q2+ 3.0;0
6.2 RETURN LOSS AND IMPEDANCE IN BODY LIOUID
Faouercy Mb
o 172 740 17%0 179 180 ji v, 134 1069 1EEX 1500
1%
&
| Frequency (MHz) | Retum loss (dB) | Requirement(dB) |  Impedance
1R800 -30.03 =20 47.302- 1.6 Q2
6.3 MECHANICAL DIMENSIONS
Frequency ‘a\r‘t‘ [ Lmm hmm d mm
required measured requiced measured required measured

00 420021 % 250021 %
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mvag SAR REFERENCE DIFOLE CALIBRATION REPORT Refl ACRT1ES19.5ATUA

150 290041 % 166.7£1% 63521 %,
750 176041 % 100.0£1 %. 63521 %
33% 161041 % 29.841M ECES N
500 149.041 % 83341 % 3621%
1450 89141%, S1.781% 1621%
1500 B05 21 %, S0.021% 1621%
1640 79021% 457 1% 1621%
1750 75.241%, 42541% 2641%
1800 72021 %. PASS 4171% PASS 1621% PASS
1500 E2021%. 33Sa% 1621%
1850 66311 %, WSHL% 31621%
2000 B4521%, 37511% 16:1%
2100 61021 %, 35781 % 3621%
2300 5551 %, 2641% 316219
2450 51531 %, 30421 % 3651%
2600 425 21 % 28881% 1621%
3000 A5 $1 %, 2501 % 3621%
1500 37.041 %, 26481 % 3621%
1700 24721 %, 26421% 1621%

7 VALIDATION MEASUREMENT

The IEEE Std. 1528, FCC KDBs and CEIIEC 62209 standards state that the system validation
measurements must be performed using a reference dipole meeting the fore mentioned retum 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.

7.1 HEAD LIQUID MEASUREMENT

g Rolative permittivity {c.' Conductivity (a) S/m
required measured required measured
300 A5325% 0.8725%
A5D A3515% 087£5%
750 41325% 08915%
835 41585% 0.50£5%
200 A1525% 0.97£5%
1450 AL 5% 1.2045%
1500 AMA5% 1.23¢5%
1640 A0.2 £5% 13145%
1750 A)15% 13745%
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mvag SAR REFERENCE DIFOLE CALIBRATION REPORT Refl ACRT1ES19.5ATUA
1800 0015% PASS 140 £5% PASS
1900 MO5% 1.4045%
1950 AOE5N 1.40£5%
2000 A0.045% 14045 %
2100 P85% 148285%
2300 9585% 167 45%
2450 39215% 18015%
2600 005% 19645%
3000 38515% 24D 5%
3500 TASH 251 45%

7.2 SAR MEASUREMENT RESULT WITIH HEAD LIQUID

The IEEE Std. 1528 and CEVIEC 62209 standards state that the system validation measurements
should produce the SAR values shown below {for phantom thickness of 2 mm). within the
uncertainty for the svstem validation.  All SAR values are nommalized to 1 W forward power. In
bracket, the measured SAR is given with the used input power,

Software OPENSAR V4
Phantom SN 2008 SAMTI
Probe SN 1811 EPGi22
_Lquid Head Liguad Values: eps” ~ 39.6 sigma - 1.40
Dastance between dipole center and liquid 0.0 mm
Area scan resolution dx=8mm/dy=8m
Zoon Scan Reselution dx=Bmmdy=Bmm/dz=Smm
Frequency 1800 Mz
| Input powes 20 dBm
Lxuid Temperature 21°C
Lab Temperature 21 C
Lab Husnidity 45 %
vl 1.2 SAR (W/ke/W) 102 SAR (W/ke/W)
300 288 184
as50 458 306
%50 848 558
835 956 622
200 109 699
1450 29 16
1500 0 162
1640 342 8.4
1750 364 193
1800 38.4 3907 (3.93) 2.3 2029 (2.03)
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref ACR 1165 12.5ATU.A

1900 397 205
1950 405 209
2000 41,1 213
2100 436 218
2300 48.7 233
2450 524 24

2600 55.3 206
3000 638 257
3500 67.1 25

3700 674 24.2

W e et -—

v \ 1
R Pum ‘;\\ 44
v [ e N
20 . o o o oo amn ol oup ¢
v | e 4’1‘-: 1 \N 5
[ ¥ u--in':n.\ nuREAD
7.3 BODY LIQUID MEASUREMENT
"‘r:‘:fx"‘" Relative permittivity (&) Conductivity {a) S/m
150 6l945% Q20£5%
300 S82:5% Q.52 £5%
as0 %.7 45 % 0.4 25 %
750 5555 % Q.86 25 %
835 55.2 15 % 0.97+5%
300 55,0 45% 10545 %
315 55,045 % 1.06£5%
1450 S4045% 1.30£5%
1510 53845 % 1.40 45 %
1800 53315% PASS 15245% PASS
1990 533 £5% 152 45%
2000 S3345% 15245%
2100 53245% 1.6225%
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Ref! ACR 1165 192.5ATU A

2300 52915% 1851£5%
2450 S2.785% 15515%
2600 52545% 21645%
3000 520£5% 27345%
1500 51325% 33145%
anNo S1045% 35545%
5200 490110% 5302:10%
5300 439 £10% SA2£10%
5400 48.7 £10 % 553 £10%
5500 436 110% 565+10%
5600 43,5 £10% STT+10%
S800 482 £10% 600£10%
7.4 &
Software OPENSAR V4
Phantom SN 20009 SAMTI
Probe SN 18711 ERGI22
Loagusd Body Liguid Vidwes: eps’ | 528 sppma @ 1 45

Dhstance between dipole center and bgusd
| LR

100 mm

Area scan resolution

dx~8mm /dy-8mm

Zoon Scan Resoluton

dx=Sonm/dy=8mm dz=Smm

Frequency 1800 MH 2
Input power 20 d8m
Lxpud Temperature 21 °C
Lab Temperature 21-°C
Lab Humidity 45 %
oo 1 g SAR (W/kg/W) 10§ SAR (W/kg/W)
measured measured
1800 39231392 20 56 |2.06)

o]

' . !
. 4
as TN —
4 A (LRI I
I
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SAR REFERENCE DIFOLE CALIBRATION REFORT

Rel ACR116519.5ATU A

LIST OF EQUIPMENT

SAM Phantom MVG SN-20/09-SAMT :;”;";‘f‘;" Nooad gfe’ff No: ol

[COMOSAR Test Bench| Version 3 NA V;;:jcra:;d bo.cal V::'L?:jd Na. osf
Network Analyzer | Rode 2 SRz | 100132 0212018 0272022
Calipers Carrera CALIPER-01 0112017 012020
Reference Probe MVG EPG122 SN 1811 102018 102019
Mettimeter Keithley 2000 1188656 0112017 01/2020
Signal Generator | Agilent E4438C | MY49070581 0112017 0112020

Ampifier Aethercomm SN 046 ?E:im&emgﬁ;? grﬁgmﬁéf
Power Meter HP E4418A US38261498 0172017 0112020
Power Sersor HP ECP-E26A US37181480 0172017 0112020

Directional Coupler |  Narda 4216-20 01386 N e &?_”S?Z.ff&;’.’dﬁé?
Lemg'g':;gf Control Compary | 150798832 1172017 1102020
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SAR Reference Dipole Calibration Report

Ref: ACR.116.6.19.SATU.A

ATTESTATION OF GLOBAL COMPLIANCE CO.
LTD.
1-2/F, BUILDING 19, JUNFENG INDUSTRIAL PARK,
CHONGQING ROAD, HEPING COMMUNITY, FUHAI
STREET
BAO 'AN DISTRICT, SHENZHEN, GUANGDONG, CHINA
MVG COMOSAR REFERENCE DIPOLE

FREQUENCY: 1900 MHZ
SERIAL NO.: SN 46/11 DIP 1G900-187

Calibrated at MVG US
2105 Barrett Park Dr. - Kennesaw, GA 3014

T

Calibration Date: 04/26/2019

Summary,

Thas document presents the method and results from an nceredited SAR reference dipole calibrution
performed 1n MVG USA using the COMOSAR test bench.  All calibration results are traceable to
rational metrology institutions.




Rel! ACR 1166 19.5ATU A

mva SAR REFERENCE DIFOLE CALIBRATION REFORT

Name Function Diare Signature
Prepared by : Jérome LUC Product Manager 42612019 =
Checked by ; Jérdme LUC Product Manager 42612019 ?%”
Approved by Kim RUTKOWSKI Quality Manager 426209 | L Atamnti

Customer Name
ATTESTATION
OF GLOBAL
Distribution | COMPLIANCE

CO.LTD.

Issue Date Modifications

A 426:2019 Initial release
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mvag SAR REFERENCE DIPOLE CALIBRATION REPORT Ref. ACR116612.5ATUA
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mvag SAR REFERENCE DIPOLE CALIBRATION REPORT Ref. ACR116612.5ATUA

1 INTRODUCTION

This document contamns a summary of the requirements set forth by the IEEE 1528, FCC KDBs and
CEVIEC 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 Type COMOSAR 1900 MHz REFERENCE DIPOLE
Manufacturer MVG
Model SIDI900
Serial Number SN 46/11 DIP 1G900-187
Product Condition (new /used) Used

A yearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

3.1 GENE JNFORMATION

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 - M1V COMOSAR Validation Dipole
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mvag SAR REFERENCE DIPOLE CALIBRATION REPORT Ref. ACR116612.5ATUA

4  MEASUREMENT METHOD
The IEEE 1528. FCC KDBs and CELNIEC 62209 standards provide requirements for reference
dipoles used for svstem validation measurements, The following measurements were performed to
verify that the product complies with the fore mentioned standards,

4.1

The dipole used for SAR system validation measurements and checks must have a return loss of =20
dB or better, The retum loss measurement shall be performed against a hquid filled flat phantom,
with the phantom constructed as 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 employvs & 2 mm phantom shell thickness therefore the
dipoles sold for use with the COMOSAR test hench comply with the requirements set forth for a 2
mm phantom shell thickness,

S MEASUREMENT UNCERTAINTY

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 Intemnationally Accepted Guides to
Measurement Uncertainty.

5.1 RETURN LOSS

‘The following uncertainties apply to the return loss measurement:

Frequency band Expanded Uncertainty on Return Loss
400-6000MHz 0.1dB
52 DIMENSION MEASUREMENT
The following uncertainties apply to the dimension measurements:
Length (mm) Expanded Uncertainty on Length
3-300 0.05 mm

53 VALIDATION MEASUREMENT

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

g 203 %
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SAR REFERENCE DIPOLE CALIBRATION REPORT

Ref ACR 1166 12.5ATU A

10g 20.1 %
6 CALIBRATION MEASUREMENT RESULTS
6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIQUID

Fegmecy N
10
|"IV‘;‘717|Vlil;'rl;;'\7 (MHz) Return Loss (AB) Requirement (dB) lmp«-dxhwe
1900 -27.75 -20) 0.7 +4.1;Q
6.2

RETURN LOSS AND IMPEDANCE IN BODY LIQUID

Frequency. NH:

| Frequency (MHz) | Retumloss(dB) | Requirement(dB) |  Impedance
1900 -24.21 -20 4640+ 48iQ
6.3 MECHANICAL DIMENSIONS
Frequency \Mr | Lmm hmm J mm
required measured requiced measured required measured
00 4200 21 % 250021 63521 %
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mvag SAR REFERENCE DIFOLE CALIBRATION REPORT Ref. ACR116612.5ATUA

150 2900 41 % 166.7 1% 6351 %,
730 176041 %, 100.0 1 %. 63521 %
835 161,041 %, 29841 % RS
500 149.041 %, ECERSE 3621%
1450 89141%, S1781% 1621%
1500 80531 %, S0.021% 1621%
1640 7901 % 457 +1 % 316+1%
1750 75221 %, 42541% 1641%
1800 72021 %. 41.721% 1621%.
1800 (2O $1%. PASS s % PASS 1621% PASS
1850 66.321%, W51 % 31621%
2000 B4.521 %, 375 % 1621%
2100 61021 %, 35741 % 3621%
2300 55541 %, 312641% 1621%
2450 51531 %, 30441% 36£1%
2600 48521 % 288815 2621%,
3000 A15 21 %, 2501 % 3621%
1500 37.041 %, 26481 % 3621%
1700 24721 %, 26421% 1621%

7 VALIDATION MEASUREMENT

The IEEE Std. 1528, FCC KDBs and CEIIEC 62209 standards state that the system validation
measurements must be performed using a reference dipole meeting the fore mentioned retum 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.

7.1 HEAD LIQUID MEASUREMENT

g Rolative permittivity {c.' Conductivity (a) S/m
required measured required measured
300 A5325% 0.8725%
A5D A3515% 087£5%
750 41325% 08915%
835 41585% 0.50£5%
200 A1525% 0.97£5%
1450 AL 5% 1.2045%
1500 AMA5% 1.23¢5%
1640 A0.2 £5% 13145%
1750 A)15% 13745%
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mvag SAR REFERENCE DIFOLE CALIBRATION REPORT Ref. ACR116612.5ATUA
1800 0015% 140 £5%
1900 MO5% PASS 1.4045% PASS
1950 AOE5N 1.40£5%
2000 A0.045% 14045 %
2100 P85% 148285%
2300 9585% 167 45%
2450 39215% 18015%
2600 005% 19645%
3000 38515% 24D 5%
3500 TASH 251 45%

7.2 SAR MEASUREMENT RESULT WITIH HEAD LIQUID

The IEEE Std. 1528 and CEVIEC 62209 standards state that the system validation measurements
should produce the SAR values shown below {for phantom thickness of 2 mm). within the
uncertainty for the svstem validation.  All SAR values are nommalized to 1 W forward power. In
bracket, the measured SAR is given with the used input power,

Software OPENSAR V4
Phantoen SN 2008 SAMTI
Probe SN 1811 EPGi22
| Lquid Head Liguad Values: eps” ~ 39.7 sigma 1 38
Dastance between dipole center and liquid 0.0 mm
Area scan resolution dx=8mm/dy=8m
Zoon Scan Resolutron dx=8mm./dy=Bmm/dz=5mm
Frequency 1900 Mz
| Input powes 20 dBm
Lxuid Temperature 21°C
Lab Temperature 21°C
Lab Hunidity 45 %
R 1 SAR (W/ki/W) 10,2 SAR (W/ke/W)
300 285 194
450 458 306
50 848 555
835 956 622
00 109 699
1450 29 16
1500 305 6.2
1640 342 184
1750 364 193
1800 38.4 2.1
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SAR REFERENCE DIFOLE CALIBRATION REPORT

Rl ACR 1166 19.5ATU A

1900 397 10.25 (4.02) 205 2050 12.05)
1950 40,5 209

2000 41,1 213

2100 436 218

2300 48.7 233

2450 524 24

2600 55.3 206

3000 638 257

3500 67.1 25

3N0 674 24.2

1 ..
“- W =4 — ‘. 4—4—o—4— -
- 2 e N
| é N
“ - i N
o N
N
v | e ae 5
[’ ¥ MM EIRREAD
-rm
7.3 BODY LIQUID MEASUREMENT
"‘:"“fx"‘" Relative permittivity (&) Conductivity {a) S/m

150 6l945% Q20£5%

300 S8.2:5% Q.52 £5%

as0 %.7 45 % 0.4 25 %

50 5555 % 056 25%

835 55.2 15 % 0.97+5%

00 55,0 45% 10545 %

315 55,045 % 1.06£5%

1450 S4045% 1.30£5%

1510 53845 % 1.40 45 %

1800 53315% 15245%

1990 533 £5% PASS 152 45% PASS
2000 S3345% 15245%
2100 53.2485% 1.6225%
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SAR REFERENCE DIPOLE CALIBRATION REFPORT

Ref ACR 1166 19.5ATU A

2300 52915% 1851£5%
2450 S2.785% 15515%
2600 52545% 21645%
3000 520£5% 27345%
1500 51325% 33145%
anNo S1045% 35545%
5200 490110% 5302:10%
5300 439 £10% SA2£10%
5400 48.7 £10 % 553 £10%
5500 436 110% 565+10%
5600 43,5 £10% STT+10%
S800 482 £10% 600£10%
7.4 &
Software OPENSAR V4
Phantom SN 20009 SAMTI
Probe SN 18711 ERGI22
Loagusd Body Liguid Vidwes: eps’ | S28 sspma @ 1 59

Dhstance between dipole center and bgusd
| LR

100 mm

Area scan resolution

dx~8mm /dy-8mm

Zoon Scan Resoluton

dx=Senm/dy=8mm dz=Smm

Frequency 1900 MH 2
Input power 20 d8m
Lxpud Temperature 21 °C
Lab Temperature 21-°C
Lab Humidity 45 %
oo 1 g SAR (W/kg/W) 10§ SAR (W/kg/W)
measured measured
1900 AD 32 |408) 2099 12.10)

o]
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S \ |
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%o N
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SAR REFERENCE DIFOLE CALIBRATION REFORT

Rel! ACR 1166 19.5ATU A

LIST OF EQUIPMENT

SAM Phantom MVG SN-20/09-SAMT :;”;";‘f‘;" Nooad gfe’ff No: ol

[COMOSAR Test Bench| Version 3 NA V;;:jcra:;d bo.cal V::'L?:jd Na. osf
Network Analyzer | Rode 2 SRz | 100132 0212018 0272022
Calipers Carrera CALIPER-01 0112017 012020
Reference Probe MVG EPG122 SN 1811 102018 102019
Mettimeter Keithley 2000 1188656 0112017 01/2020
Signal Generator | Agilent E4438C | MY49070581 0112017 0112020

Ampifier Aethercomm SN 046 ?E:im&emgﬁ;? grﬁgmﬁéf
Power Meter HP E4418A US38261498 0172017 0112020
Power Sersor HP ECP-E26A US37181480 0172017 0112020

Directional Coupler |  Narda 4216-20 01386 N e &?_”S?Z.ff&;’.’dﬁé?
Lemg'g':;gf Control Compary | 150798832 1172017 1102020
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