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COMOSAR F-FIELD PROBE CALIBRATION REPORT Ref: ACR220117.8ATUA
1 DEVICE UNDER TEST
‘ Device Under Test
| Device Type cmtos'\k DOSIMETRIC E FIELD PROBE

N 0816 EPGO282

«d

Rang\giﬁl’r} be 0 7§vH7—6(;H7

[Resistance of Three Dipoles at Connector l)lpok 1: R1=0.191 MQ
Dipole 2: R2=(.224 MQ

| Dipole 3: R3-0.201 MQ

A yearly calibration interval 1s recommended.

2 PRODUCT DESCRIPTION

2.1 GENERAL INFORMATION

MVG's COMOSAR E field Probes are built in accordance to the IEEE 1528, OET 65 Bulletin C and
CEIEC 62209 standards.

Figure 1 - VG COMOSAR Dosimetric E field Dipole

| Probe Length | 330 mm l
[/. <ngth of Individual Dipoles 2 mm l
L Ma}y]ygu extemal dinmeter ¥ mm \
| Probe Tip Extemal Diameter 2,5 mm l

\

| Distance between dlpulh probe extremity | 1 mm

3 MEASUREMENT METHOD

The IEEE 1528. OET 65 Bulletin C, CENELEC EN50361 and CEVIEC 62209 standards provide
recommended practices for the probe calibrations, including the performance charactenistics 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 to 100W kg
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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.

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 s 10 mWikg.

34 ISOTROPY

The axial isotropy was evaluated by exposing the probe 1o 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 - 360 degrees in 15 degree
steps.  The hemispherical isotropy 15 determined by mserting the probe m a thin plastic box filled
with tissuc-cquivalent liquid, with the plastic box illuminated with the ficlds from a half wave dipole.
The dipole is rotated about its axis (0°-1807) in 13° increments. At each step the probe is rotated
about stg axis (0 -3607)

35 BOUNDARY EFFECT
The boundary cffect is defined as the deviation between the SAR measured data and the expected
exponential decay in the liquid when the probe is ortented normal to the interface. To evaluate this
¢ffect, the liquid filled flat phantom is exposed (o fields from cither 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.

4 MEASUREMENT UNCERTAINTY

The guidelines outlmed n the [EEE 1528, OET 65 Bulletin C. CENELEC EN50361 and CEVIEC
62209 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 Probability . Standard
FRRORSOTRCES iy | Diareion | P | | sucron)
Incudent oo forward power 300 Rectangular V3 | 1.732%
Reflected power 3007 Rectangular N | 1.732%
Liquid conductivity S0P Rectangular \,‘(3- | 2887
Liquid permittivity 40P Rectangular Q’j | 23054
| ! 5
Freld homegenesty 3000 Rectangular Ve 1 1.732%
Field probe positioning S0 Rectangular “S | 2887
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nWG COMOSAR E-FIELD PROBE CALIERATION REPORT Ref: ACR 2201 17.8ATUA
Field probe hineanty 3000 Rectangular V3 | 1.732%
Combined standard uncertainty S831%
Expanded uncertsinty 120
95 % confidence Jevel k=2 | Bk

5  CALIBRATION MEASUREMENT RESULTS

C_a_l_ibmti_qn Para_q'letg_rs

: '!,jquid Temperature 21°C ‘
| Lab Temperature | 21°C
| Lab Humidity [45%

5.1 SENSITIVITY IN AIR

[ Normx ('lipolcw‘\ﬁ»rh\‘\' dipole [ Normz dipale
L uVI(VMP) |2 uVAVmY) |3 (uVAVim)?)|
‘ 0.62 | 0.86 | (.60

' DCP dipole I DCP dipole 2 | DCP dipole 3 |
mVy | (mV) | (mV)
94 | 94 . 92

Calibration curves ei=fiV) (1<1.2,3) allow to obtain H-field value using the formula

6B - .
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52 LINEARITY
Lincarity
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54 [ISOTROPY

HL900 MHz
- Axial isotropy: 0.05dB
- Hemisphenical isotropy: .07 dB
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HLS600 MHz
- Axial isotropy 0.06 dB
- Hemisphencal isotropy (.09 dB
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6 LIST OF EQUIPMENT
Equipment Summary Sheet
Equipment anufac s entification No. b o 2rle o
Description Model Calibration Date Date
MValidated No cal Malidated No cal
Flat Phartom MVG SN-20/08-SAMT1 required required_
Validated Nocal  Walidated No call
COMOSAR Test Benchw Version 3 | NA required yequired
Network Analyzer ereg.w i SN100132 0212016 0212019
Reference Probe MVG EP 94 SN 37108 102016 1027
Muttimeter Keithley 2000 1188656 01,2017 012020
Signal Generator Agilent E4438C MY43070581 01/2017 0112020
” l | | Characterzed prior to Gharacterized prior 1o
Wher Astheroomm SNO4 test No cal required test No cal required
Power Meter HP E4418A US38261458 012017 0172020
Power Sensor HP ECP-E26A US37181460 01,2017 0112020
- I I fbhalackmzed prior tb‘Chsractmizod prior k;
Dwrectional Coupler MNarda 4216-20 01386 9'}??‘_ No cal required, test. No cal required.
- 44 Nalidated Nocal Malidated Nocal
Waveguide Mega Industnes  069Y7-158-13-712 required required
: +nq Malicated No <3l Valicated No cal
Wavegude Transition . Mega Industnes ‘ 059Y7-158-13-701 required requred
- : - -nq Nalidated Nocal Nalicated No cai
Waw Termmaﬂon' Megé Industries | 059Y7-158-13-701 required required
Tem"““’s':’e’ HUMRY | Control Company 150798832 1072015 102017
nsar
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Calibrated at MVG US
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WA,

(ACCREDITED)

W

Calibration Date: 07/05/2016
Swmmary:

Thas document presents the method and results from an accredited SAR reference dipole calibration
performed in MVG USA using the COMOSAR test bench.  All cahbration results are truceable ©
natsonal metrology insttutions.
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref ACR2169.16.5ATU.A

1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1328, 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 2450 MHz REFERENCE DIPOLE
| Manufacturer | MVG
| Model | SID2450
| Serial Number | SN 29715 DIP 2G450-393
| Product Condition (new /used) | New

A yearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

31 GENERAL INFORMATION

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

Figure 1 - MG COMOSAR Validanon Inpole
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4  MEASUREMENT METHOD

The IEEE 1528, FCC KDBs and CEVIEC 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 standurds.

41 RETURN LOSS REQUIREMENTS

‘The dipole used for SAR system validation measurements and checks must have a return loss of -20
dB or better.  The return loss measurement shall be performed sganst a hiquid filled flat phantom,
with the phantom constucted as outlined m 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 4 2 mm phantom shell thickness therefore the
dipoles sold for use with the COMOSAR test bench comply with the requirements set forth fora 2
mm phantom shell thickness,

5 MEASUREMENT UNCERTAINTY

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

5.1 RETURN LOSS

The following uncertainties apply 1o the return loss measurement:

‘ Frequency band | Expanded Uncertainty on Return Loss
| 400-6000MHz 1 0.1dB

5.2 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements

i Length (mm) ‘ Expanded l';c;n;dn?\nﬁ Le gtinﬁ

3 - 300 \ 0.05 mm

53 NALIDATION MEASUREMENT
The guidelines outlined in the IEEE 1328, FCC KDBs. CENELEC EN30361 and CEVIEC 62209

Secan Volume Expanded l,’}lcenainly

le ' 20.3 %
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10g 20.1 %

6  CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIQUID

Frezuercy, NH:
7380 ZH) M0 NN M) MED ZE B0 X0 =8}

Frequency (MHz) | Returmn Loss(dB) | Requirement (dB) | Impedance

2450 -24.55 20 47.5Q+54iQ

6.2 RETURN LOSS AND IMPEDANCE IN BODY LIQUID

Frequency, Nz
330 2am 242 s ) 2460 8 00 0 >m

®

@
Frequency (MHz) | Retum Loss (dB) Requirement (dB) Impedance
2450 -27.41 -20 50.5Q+42jQ

6.3 MECHANICAL DIMENSIONS

Frequency MMz Lmm h mm dmm
required measured raquired measured required measured
300 420041 % 50021 ™ 53521 %
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1%0 290011 % 166.7 £1%. £3521%
? 750 176041 % [ 100041 %, 63581 %
| 835 1610121 % 898121 % 1621%.
[ 500 149.0 41 % 83381 % 3621%
‘; 1150 89141 % | s17n1% 3621%
[ 1500 C B0sH1%H, | soptrm T
: 1640 Te081% aL7em 2621%
k 1750 75.221%. 42081 3621%
' 1800 72021 %, ATEL% 3621%
' 1800 68021% 39541 % 3621%
" 1950 3w | 38541 % 3621%
e esan | TSraan— 5w
| 2100 61021%, EL R ES N 1621
: 2300 55521 %, [ 32621% 36 21%
2450 516511% PASS 0A21% PASS 1621% PASS
’ 2600 425 21 %. 28811% 1621%
: 3000 1521 %, 25081% 3621%
" 3500 37041 % 2WAEL% 3621%
‘{ 3700 \ MK | [ 6481% | \ 3621%

7 VALIDATION MEASUREMENT

The IEEE Std. 1528, FCC KDBs and CEVIEC 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

O
o

mem Relative permittivity (e} Conductivity (0) $/m
aind_| 2 ued | r
300 45345% | 0.8745%
450 3515% 0.8745%
750 41925% Q.85 15%
I 838 415 25 % 0.50 45 %
300 £15:5% 09715%
1450 05 5% 12045 %
T 1so0 204 £5% 1.23 45 %
1640 02:5% | 12115% |
1750 01 15% 13715%
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1800 T mowse | [T1a0sen |
1900 ANOE5% [ 140£5%
1950 0015% | 140 £5%
T 2000 w00s% | 1.0 25 %
2100 NE5% | 149+5%
T 200 | m5e% | T1e7e5% |
T ams0 W215% | PASS 18045 % PASS
2600 N05% | 196£5% |
3000 385:5% [ 240 £5%
C aso0 wesse | 2.6145%

72 SAR MEASUREMENT RESULT WITH HEAD LIQUID

The IEEE Std. 1328 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 system validation.  All SAR values are normalized to 1 W forward power. In
bracket, the measured SAR is given with the used input power.

Software | OPENSAR V4
Phantom |

"2 3% ‘_;lyﬂil 180

| Zoon S«:a_n Rcs{o_lt_mb; ;‘R;Smﬁ:"dyj‘imm ‘dz=5mm
Frequency 2450 Mz
et [ 20 dBm
Laguid Temperature [ 210
Lub Temperature [21°C
Lab Humidity | 45% |
"":‘:z““' 1 § SAR (W/kg/W) 10 5 SAR (W/kg/\W)
auired " quired %
T 30 285 | 134
150 ass | | 308
750 849 555
835 ase | 622 |
200 108 [ 699
1450 29 [ 16 |
a0 305 | 163
T 32 | 18.4
1750 36.4 [ 18.1
1m0 e | 201
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1300 39.7 205
1950 a0.5 2.9
2000 41.1 ar
2100 436 e |
2300 48.7 33
2450 52.4 5453 (5.45) 24 2430(2.43)
2600 55.3 7 26 |
3000 ' 63.8 ' T
3500 ' 67.1 I . 25

\ ln 0l

73 BODY LIQUID MEASUREMENT

Frequency Relative permittivity {e.') Conductivity (a) S/m

MHz |
required measured required measured
150 | e8| | osossn |
300 | S82:5% [ | 08225% |
as0 | ss7t5% | |“ostzsm |
750 [ “sssesse | | oseesx |
835 | ss2e5% | [ os7ts% |
00 [ S50485% ' [ 1.0545%
915 [ 55045% . | 1.06 5%
50 | siosw | [ "130es% |
1610 | “szsmsw | ["1a0es5% |
180 | $33#55% | [Tis2esm |
1300 [ 53345% [ [ 1.5245%
000 | 33w | [T1mesw |
100 | 2w | | 1ewsx |
2450 | "s2785% | Pass | 195:5% |  PASS
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2600 2.5 85%
3000 52.0 45 %
1500 51.345%
<200 £9.0110%
5300 289 +10%
5400 487 £10%
5500 4B6410%
600 [ 455 £10%
<830 | az2410%

2.1645%
27325%
33125%
530110%
542 £10%
553£10%
5565 +10%
ST7+I0%

600 £30%

Ref: ACR 216916 8ATU A
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74
[ Software OPENSAR V4
| Plantom | SN 20009 SAM?
| Probe | SN 1811 EX )
| Lguid | Body Liquid Values. ¢ps’ ' 532 sioma | | 89
| Dastance between dipode center and houud | 100 mm )
|_Aren scan resofution | che=8mm dy-Bmm
| Zoon Scan Resolution | dx=Smm/dy=5mm/dz=Smm
| Frequenc | 2450 MH2
| Inpw powes | 20 dBm
| Laquid Temperature | 21°C
| Lab Temperuture 121°¢
| Lub Humidity | 45%
F
":‘:':‘“’ 1 g SAR (W/kg/W) 10 g SAR (W/kg/W)
measured measured
2150 1992 |498) 23.16(2.32)
/
d
i, |||
”'H
il
|
10 12 1 U Y
| B2 |
st !
% | L
g ‘ l
Lo VKN T NEDR .l.
e
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8 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / S , Current | Next Calibration

SAM Prantom MVG SN-20/09-SAMT74 :;’e z'tf’egd o .cel :g":f';zd No. ca)

COMOSAR Test Bench  Version 3 NA ?’eﬂh"‘r’e’g" No.cal :’e‘:;'fre'g" No cal
Network Analyzer ' Rhode S | swi00122 0212016 02209
Calipers Carrera CALIPER-01 122013 122016
Refareros Probe | MVG | epc122 s 111 102015 | 10oms
Mutimeter Keithley 2000 1188656 1202013 122016

Sgnal Generator Agilent E4438C MYA3070581 1212013 12206

f:haractenzéd prior IB.Cfsaracterlied prior 16

|
mphiet Astheroomm SN 046 test No cal required, test No cal required
Power Meter HP E4418A US382514%8 1212013 12°2Mé
Power Senzor HP ECP-E26A Usaz181460 122013 1226
. {Characterized pror to Gharacterized prior to
Cicectional Coupler | Nards 4216-20 | 01385 test MNo cal required. test. No cal required
Tempersture and | ) Company 150798832 1012015 102017

Humidity Sensor
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Ref: ACR.216.13.16.SATU.A

ATTESTATION OF GLOBAL COMPLIANCE CO.
LTD.
1&2F, NO.2 BUILDING, HUAFENG NO.1 INDUSTRIAL
PARK, GUSHU COMMUNITY XIXIANG
STREETBAOAN DISTRICT, SHENZHEN, P.R.
CHINAMVG COMOSAR REFERENCE WAVEGUIDE

FREQUENCY: 5000-6000 MHZ
SERIAL NO.: SN 15/15 WGA 36

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

[ACCREDITED)

Calibration Date: 07/05/2016

Summary:

Thes document presends the method and results from an accredited SAR reference waveguide
calibration performed 1in MVG USA using the COMOSAR test bench  All calibratson results are
trsceable to national metrology insttutions
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Checked by Jérdme LUIC Product Manager ¥3/2016

Approved by : Kim RUTKOWSKI Quality Manager 81372016 it At s

Customer Name
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OF GLOBAL

histrib e
Dustribution COMPLIANCE
CO. LTD.
Issue | Date Modifications
A | 8/3:2016 | Initial release
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mvg SAR REFERENCE WAVEGUIDE CALIBRATION REPORT Ref: ACR.216.13.16 SATU.A

1 INTRODUCTION

This document contains a summary of the requirements set forth by the [EEE 1528 and CEVIEC
62209 standards for refercnce waveguides 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 3000-6000 MHz REFERENCE WAVEGUIDE |
MVG |
SWGSS00 1
‘ mber | SN1S/1SWGA36 |
‘Product Condition (new / used) | N J

A yearly caltbration interval s recommended,

3 PRODUCT DESCRIPTION

31 GENERAL INFORMATION

MVG's COMOSAR Validation Waveguides are built in accordance 1o the 1IEEE 1328 and CEVIEC
62209 standards.

4  MEASUREMENT METHOD
The IEEE 1528 and CEI'IEC 62209 standards provide requirements for reference waveguides used
for system vahidation measurements. ‘The following measurements were performed to verifv that the
product complies with the fore mentioned standards.

4.1 RETURN LOSS REQUIREMENTS
‘The waveguide used for SAR system validation measurements and checks must have a retum loss of
-8 dB or better. The retum loss measurement shall be performed with matching layer placed in the
open end of the waveguide, with the waveguide and matching layer in direct contact with the
phantom shell as outlined in the fore mentioned standards,

4.2 MECHANICAL REQUIREMENTS

The IEEE 1528 and CENIEC 62209 standards specify the mechanical dimensions of the validation
waveguide, the specified dimensions are as shown in Section 6.2, Figure 1 shows how the
dimensions relate to the physical construction of the waveguide.
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5 MEASUREMENT UNCERTAINTY

All uncertainties listed below represent an expanded uncertainty expressed at approximately the 93%
conflidence level using a coverage factor of k=2, traceable to the Intemationally Accepted Guides to
Measurement Uncertainty

5.1 RETURN LOSS

The following uncertainties apply to the retumn loss measurement

Frequency band Expanded Uncertainty on Return Loss

400-6000MHz [ 0.1dB

5.2 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements

Length (mm) . Expanded Uncertainty on Length

3-300 [ 0.05 mm

53 NVALIDATION MEASUREMENT

‘The guidelines outhned in the IEEE 1528 and CEVIEC 62209 standards were followed to gencrate
the measurement uncertainty for validation measurements

Scan Volume Expanded Uncertainty
lg ‘ 203%
10g [ 20.1 %

6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS IN HEAD LIQUID

Fuscpamecy. M
oo =W S
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Frequency (MHz) Return Loss (dB) Requirement (dB) | Impedance
5200 -19.55 -8 39.91 Q2+ 2.6] jQ
S400 -32.10 -8 50.99 Q2 + 2.28iQ
S600 -21.89 -8 | 54710246480
S800 -20.11 -8 | 51.86€2-9.65;Q
6.2 RETURN LOSS IN BODY LIQUID
Funuency M-

t.

L (e %1 L 1] 530 F
0

=311 S 250 LS )

Frequency (MHz) | | Retumn Loss (dB) Requirement (dB) Impedance
5200 -19.21 -8 40.56 0 ~ $.33 jQ
5400 32.75 8 | 52120-090j0
600 -20.58 -8 51.74 02 = 9.14 0
S800 -18.94 -8 55.62L2- 9.69 102

6.3  MECHANICAL DIMENSIONS

Ref: ACR.I16.13 16 84T

Frequenc L (ma) W (mm) Ly (mm) W {mm} 4 T (mm)

¥ ."'I,"{,I Reguare | Meusue Require Messure Requre | Measure | Requure Measure Require | Messure
o d d d d d i d d d d
30K 10,39 = AR 20,19+ DAL B1.03 = 61,98 = o ° y
22N 013 PASS 012 ASS 0.13 PASS 013 PASS X PASS
R 4039 | 009+ | < | BlO3E | [Toi08= | 2
S8O0 AR PARS A AR %L AR
SO 013 PASS 013 PASS 013 PASS 013 PASS 43 PASS

-

The tolerance for the matching layer ss included in the retum loss measurement
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Matching layss

Figure 1: Validation Waveguide Dimensions

7 VALIDATION MEASUREMENT

The IEEE Std. 1528 and CEVIEC 62209 standards state that the system validation measurements
must be performed using a reference waveguide meeting the fore mentioned retum loss and
mechanical dimension requirements.  The validation measurement must be performed with the
matching layer placed in the open end of the waveguide, with the waveguide and matching layer in
direct contact with the phantom shell.

7.1 HEAD LIQUID MEASUREMENT

"’:A",f‘"" Relative permittivity (67} |  Conductivity (o) S/m
5000 36.2210% 4.45210%
5100 36.1210% 4.56£10%
S200 36.0210% PASS 4.66 £10 % PASS
5300 359210% 4.76£10 %
5400 T 358210% FASS 4.86£10% PASS
s%00 35.6210% 497 10%

T e 35.5210% PASS SO07:10% | PASS

5700 235.4210% 517 +10%
5800 353 210% PASS 527 210% PASS
5900 35.2210% 5.381+10%
6000 35.1210% 548210 %

72

Al those frequencies. the target SAR value can not be generic. Hercunder is the target SAR value
defined by MVG, within the uncertainty for the svstem validation.  All SAR values are normalized
to 1 W net power, In bracket, the measured SAR is given with the used input power.
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SAR REFERENCE WAVEGUIDE CALIBRATION REPORT Ref: ACR.216.13.6 SATU A
Software OPENSAR V4
Phantom SN 20409 SAMTI
Probe SN 18/11 EPG122
Liquid Head Liquid Values 5200 MHz eps’ 3564 sigma : 4.67

Head Liquid Values 5400 MHz eps’ 36 44 signa - 487

Head Liquid Values S600 MHz. eps’ 3666 sigma : 5.17

| | Head Liquid Values 5800 MHz: eps’ :35.31 sigma : 5 31
Distance between dipole waveguide and liquid | ©mm

| Area scan resolution d=SmmAdy=Smm
Zoon Scan Resolution dx=dmmidy=dm/dz=2mm
Frequency 5200 MHz

5400 MHz
5600 MHz
5800 MHz

: Input power 20 dBm
Liquid Temperature |nre
Lab Temperature [21"C
Lab Humidity 45
| Frequency (MHz) | 1 g SAR (Wikg) | 10 2 SAR (Wikg)
| required | measured | required | measured
5200 159.00 159.92 (15.99) 56.90 56.13 (5.61)
5400 166.40 | 16724 (1672) | 58,43 | 5823 (5.82)
5600 | 173.80 | 7|74 05(17.41) | 59.97 | 59.89 (5.99)
5800 _ 181.20 | 18038 (18.04) | 61.50 | 6146 (6.15)

SAR V[EASUREMENT PLOTS ‘@ 5200 MHz

- | /

bt — V.

wag
-

wr
H
~

wheot T Ve e
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SAR MEASUREMENT PLOTS ‘@, 5400 MHz
- ‘ -

SAR MEASUREMENT PLOTS @ 5600 MHz

SAR “EASURE\IENT PLOTS ‘@ 5800 MHz

fr=—— yTTVY

hae o —

o= 013
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73  BODY LIQUID MEASUREMENT

T Relative permittivity (z] Conducthvy (o] S/m
5200 T am0s10% T paASS 530410 % pass
5300 489210% 5.42210%

7541)6 43.7 210% PASS 553210% PASS
8500 AB6210% 5.65210%
5‘62)7() 485210 % PASS 5.77210% PASS
5800 182210% ASS 6.00210 % PASs

74
[ Software [ OPENSAR VA
| Phantom SN 20100 SAMTI
Probe | SNIS/ITEPGI22 ;
| Liquid [Body Liquid Valoes S200 Mz epe 48.64 sigma - 551 |
Body Liguad Values 5400 MHz: eps' 46.52 sigma - 5.77
Bedy Ligud Valoes 5600 MH 2 eps’ :46.79 sigma - .77
I Body Liguid Values 3300 MHz: eps’ 47.04 sigma = 6.10
 Distance between dipole waveguide and liquid | O mm.
Arca scan resolution dx=8mm dy~8mm
[ / con Scan Resolution [ dx=4mm dy=4m dz-2mm '
S200MHz
Frvmey 5400 MHz
S600 MHz
5800 MHz |
| Input power 20 diim
| Liquid Temperature : 21°C
Lab Temperature 21°C
| Lab Humidity 45%
_ Frequency (MHz) | 1gSAR (Wkg) | 10 8 SAR (Wikg)
_measured measured
5200 I'iSA-l‘) (15.85) 56.44 (5.64)
§400 loﬁ_Z_l__(vl() 62) *866(1!}1!
3600 171.11 (17.11) 59.96 (6.00)
5800 176,30 (17.63) 61.30 (6.13).
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BODY SAR M EAS[ REMENT PLOTS @ 5200 MHz

BODY SAR MEASUREMENT PLOTS ‘@ 5400 MHz

BOD\ SAR MEASUREMENT PLOTS /@ 5600 MHz_
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BODY SAR MEASL REMENT PLOTS @ 5800 MHz
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8  LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / |1, o ion No,| | Current Next Calibration

: 54 [Vabdated Nocal  Naldsted No cal

Flat Phantom MVG ‘ b intatdl] = S =

v Vaidated Mocal  Maldsted No cal

COMCSAR Test Bench VefoorT 3 | NA ‘keqmred requred

Network Analyzer | o€ f‘vich”‘*’" SN100132 ‘ 022016 02/2019
Calipers Carrera CALIFER-01 122013 1212016
Reference Probe MVG | EPG122 SN 18/11 1002015 1002016
Mutimeter Keithiey 2000 \ 1188656 \ 122013 1202016
Signai Generator ‘ Aglient £4438C ‘ MY48070581 ‘ 12213 12206

Il I | Characterized prior to |Characterized prior to

Ampfier Aethercomm SN 045 |test No calrequired test N cal required
Power Meter ‘ HP E4418A ‘ US36261408 122013 1202016
Power Sensor HP ECP-E26A ‘ US37181460 122013 122016

. |Characterized prior to |Craractenzed prior to

Directional Coupler | Narda 4216-20 ' 01386 \test No calrequired |test No cal required

Temperatwe and | =
Homicsty Sensor ] Cortrol Compary 1 150798532 102015 102017
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