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1 DEVICE UNDER TEST

Device Under Test

Device Type COMOSAR DOSIMETRIC E FIELD PROBE
Manufacturer MVG
Model SSE5
Serial Number SN O7135 EP249
Product Condition (new / used) New
Frequency Range of Probe 0.45 GHz-3GHz
Resistance of Three Dipoles al Connector Dipole 1: R1=0.233 MQ
Dipole 2: R2=0.204 M2
Dipole 3: R3=0.234 MQ

A vearly calibration interval is recommended.

2 PRODUCT DESCRIPTION

2.1 GENERAL INFORMATION

MVG's COMOSAR E field Probes are bualt in accordance to the IEEE 1328, OET 65 Bulletin C and
CEVIEC 62200 standards.

Figure 1 - MI'G COMOSAR Dosimetrie E field Dipole

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

3  MEASUREMENT METHOD

The [EEE 1328, OET 65 Bulletin C, CENELEC EN50361 and CEVIEC 62209 standards provide
recommended practices for the probe calibrations, including the performance characteristics of
interest and methods by which to assess their atfect. 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 1o cover the SAR range 0.01Wikg to 100W/ke.
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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 liguid) 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 - 360 degrees in 15 degree
steps. The hemispherical isotropy is determined by inserting the probe in a thin plastic box filled
with tissue-cquivalent liquid, with the plastic box illuminated with the fields from a half wave dipole.
The dipole is rotated about its axis ((°—1807) in 15 increments. At each step the probe is rotated
about its axis (0°-360),

3.5 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 fNat phantom s 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.

4 MEASUREMENT UNCERTAINTY

The guidelines outlined in the IEEE 1528, OET 63 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 techmique, All uncertainties listed below represent an
expanded uncertainty expressed at approximately the 93% 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
T s Uncertainty Probability : Standard
ERROR SOURCES value (%) Distribution Divisar o Uncertainty (%)
Incident or forward power 3.00P Rectangular ‘I'IS | 1 1.732%
Reflected power 3.00P Rectangular \.l'r3 | | 1.732%
Liguid conductivity 5.00%% Kectangular J} | 1 288
Liquid permuttivity 4005 Rectangular \.-'5 | 1 2.305%
E

Field homogeneity 300" Rectangular ¥ 1 1.732%
Field probe positioming 5.00% Rectangular 3 | 1 2 88T
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Field probe lineanty 3.0y Rectangular W3 | 1 1.732%
Combined standard uncertainty 5.831%

Expanded uncertainty

95 % confidence level k = 2 12.0%

5 CALIBRATION MEASUREMENT RESULTS

Calibration Parameters
Liguid Temperature 21 °C
Lab Temperature 21°C
Lab Humidity 459

5.1 SENSITIVITY IN AIR

Nomx dipole | Normy dipole | Normz dipole
1{pVAVm®) | 2 uVAVim)YY) | 3 (uViV/my)
5.26 531 6,46

DCP dipole 1 | DCP dipole 2 | DCP dipole 3
(mV}) (mV) {mV)
95 97 93

Calibration curves ei=f{V) (1=1,2,3) allow to obtain H-field value using the formula:

Calibration curves

B

:;;’ =
500 ==
3 =
e
a_‘w ’______f Diple 1
3 w0 == Diodle 2
o
w200
m:7
1-4 ! ! '
G0 005 QI0 0I5 020 00X Q30 03B 040043
Voltage [V)
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5.2 LINEARITY
Linearity
1w-—yy
0.75-
@ 050
B 035
g B T
B 05
3 050
0475
A1.00- i ]
0 50 100 150 200 250 300 *®2
E-Field [\'/m)
Linearity0+/-1.32% (+/-0.06dE)
53  SENSITIVITY IN LIQUID
Liguid Frequency Permittivity | Epsilon (S/m) ConvF
(AWHzZ -+
L00MH 2)
HLA450 450 43.61 (.86 527
RLA50 430 $8.39 .98 341
HL750 750 41.85 0.92 4.72
BL750 750 56.20 0,945 487
HLES0 B35 4252 0.93 3.03
BLB50 835 5321 .94 524
HLS00 Q00 4207 (0,94 4,85
BLSK) G0 30.31 1.07 4.97
HL 1300 1800 41.72 1.37 4.23
BL 1 B0 1 §00 33.09 153 4.34
HL 190 15900 40,37 1.43 4.87
BL1900 1900 53191 1.54 5.04
HL 2000 2000 40.15 1.44 4.39
BEL 20K} 20040 33.62 1.52 4.53
HL2450 2450 33 1.81 422
BL 2450 2450 5276 1.94 4.34
HL.2600) 2600 3818 1.92 4.1%
BL2600 2600 31.56 2.20 4.33
LOWER DETECTION LIMIT: 8BmW/kg
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34 ISOTROPY

HL900 MHz
- Axial isotropy:
- Hemispherical isotropy:

HL.1800 MHz
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6 LIST OF EQUIPMENT

Equipment Summary Sheet

e e P
Flat Phantom MVG SN-20/03-SAMT1 :‘:‘q'ﬁf‘:ﬁd No:cal Eﬁ;ﬁd Mo cal
COMOSAR TestBench|  Version 3 NA :’eﬂﬁfﬁj blozal Eﬁ;ﬁd No  cal
Network Analyzer | RMode S Scwarz | gnq00132 0212016 0212019
Reference Probe MVG EP 94 SN 37/08 1012016 10/2017
Multimeter Keithley 2000 1188656 01/2017 01/2020
Signal Generator Agilent E4438C MY 49070581 0172017 01/2020
Amplifier Aethercomm SN 045 %ﬁ'aﬁg‘;ﬁ?ﬁﬁg‘ g:raﬁéegi:ffegﬁ;?
Power Meter HP E4418A US38261498 0172017 01/2020
Power Sensor HP ECP-E26A US37181460 0112017 01/2020
Directional Coupler | Marda 4216-20 01386 gﬁ'iﬁ?gﬁ?ﬂg‘:ﬁ;&“ ?ers'?raﬁfsgffegﬁ;g’
Waveguide Mega Industries | 069Y7-158-13-712 ﬂﬂrﬁd hleveal Eﬁ;ﬁd s pal
Waveguide Transition | Mega Industries | 069Y7-158-13-701 Eﬁf‘;zd hlosal E:f;i“ No.cal
Waveguide Termination] Mega Industries | 089Y7-158-13-701 :‘;ﬂg?;ﬁd Na cal Elﬁéﬁd Nocal
Temperelure [ HUMIAY] Control Compary 150796832 1012015 102017
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nationl metrology institutions

This document presents the method and results from an accredited SAR reference dipole calibration
performed i MVG USA using the COMOSAR test bench.  All calibration results are traceable to
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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 750 MHz REFERENCE DIPOLE
Manufacturer MVG
Model S1D750
Serial Number SN 09/15 DIP 0GT750-357
Product Condition (new [ used) New

A yearly calibration interval is recommended,

3 PRODUCT DESCRIPTION

3.1 iNE AATION

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.

Figore 1 — A0 COMOSAR Validation Dipole
Page: 4/12
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4 MEASUREMENT METHOD

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

4.1 RETURN LOSS REQUIREMENTS

The dipole used for SAR sysiem validation measurements and checks must have a return loss of -20
dB or better. The retum loss measurement 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 IEEE Std. 1528 and CEVIEC 62209 standards specify the mechanical components and
dimensions of the validation dipoles, with the dimensions frequency and phantom shell thickness
dependent.  The COMOSAR test bench employs a 2 mm phantom shell thickness therefore the
dipoles sold for use with the COMOSAR test bench comply with the requirements set forth for a 2
mm phantom shell thickness.

5 MEASUREMENT UNCERTAINTY
All uncertainties listed below represent an expanded uncertainty expressed al approximately the 95%

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

5.1 RETURN LOSS

The following uncertainties apply to the retum loss measurement:

Frequency band Expanded Uncertainty on Return Loss
400-6000M He 0.1 dB

5.2 DIMENSION MEASUREMENT

The following unceriainties apply to the dimension measurements:

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

53 NVALIDATION MEASUREMENT
The guidelines outlined in the IEEE 1528, FCC KDEBEs, CENELEC EN30361 and CEVIEC 62209

standards were followed to generate the measurement uncertainty for validation measurements,
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SAR REFERENCE DIPOLE CALIBRATION REPORT

Rel: ACR.522 15.5ATU.A

Scan Volume Expanded Uncertainty

1g 20.3 %

10g 20.1 %%

CALIBRATION MEASUREMENT RESULTS

RETURN 1088 AND IMPEDANCE IN HEATD LIOQUID

Frequency. Mz
40

el TE0 BOO 820 E40 BSD

}:I'

4i]-

Fregquency (MHz)

Return Loss (dB) Requirement (dB)

Impedance

750 -26.20 -20 5470 -1.310
6.2 RETURN LOSS AND IMPEDANCE IN BODY LIOLITD
Fieguency. MMz
T O T -
T
g 128
= 150-
ars
20.9-
225-
50-
275-
100
Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
750 -22.98 -20 0.7 0+ 7.0 303
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6.3 MECHANICAL DIMENSIONS

Frequency MHz Lmm hmm d mm
required measured required mieasurned required measured
300 420.0 £1 %. 250.0 £1 %. 6.35+1 %
A50 2900 £1 %. 166.7 1 %. 635 +1 %.
750 176.0 21 %, BASS 100.0 £1 %, PASS 63511 % PASS
B35 161.0 £1 %. B9E 1 W 3.6 £1 %
300 149.0 £1 . 3331% 3,611 %
1450 B9.1+1 %. 5LTtl % 3611 %
1500 BO.5 11 . 50,011 % 3.61] %
1640 79.0+1 % A5.7 +1 % 3,641 %
1750 T5.24+1%. 42911 % 3641 %
1800 T2041 %, AL7#1 % 3641 %
1900 GE.0+1 %, 3951 % 3641 %
1950 66.3 1 %. 38.5 1 % 3,611 %.
2000 64.5 +1 . 375+ % 3641 %
2100 61.011%. 357l % 161l %
2300 55.5+1%. 32611 % 3,611 %.
2450 51541 %. 30421 % 3641 %
2600 48.5 +1 %, 2881 % 3641 %
3000 4151 %. 25.0%1 % 361l %
3500 37.041 % 26411 % 3.6 11 %.
3700 34741 % 2641 % 361 %

7  VALIDATION MEASUREMENT

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

F"M““H'l““ Relative permittivity () Conductivity (o] 5/m
required miasured rixquined measured
300 45315 % 087 +5%
450 43525 % 087 25%
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750 41.9 25 % PASS 0.89 £5% PASS
Bas 41515 % 0.90 5 %
800 41.515% 0.97 £55%
1450 A0.5 £5 % L20£5%
1500 A0 £5 % L1315 %
1640 A0.2 £5 % L31125%
1750 A0.1 5% L37#5%
1800 40,0 25 % 140 5%
1900 A0.0 25 % LADE5 %
1950 A0u0 £5 % LAaD 5%
2000 40,0 £5% 1.40 £5 5%
2100 398+5% 149 15%
2300 39.5+5 % 167 5%
2450 39.2 5% 1LAD £55%
2600 39.0 £5 % 196 £5 %
3000 38.545% 2400 £5 %
3500 37915 % 291 25%

7.2 SAR MEASUREMENT RESULT WITH HEAD LIOUID

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 system validation. All SAR values are normalized to | W forward power. In
bracket. the measured SAR is given with the used input power.

Software OPENSAR V4
Phantom SN 20009 SAMTI
Frobe SH 18/11 EPG122
Liguad Head Liguid Values: eps’ - 41 .8 sigma : 090
Distance between dipole center and liqued 15.0 mm
Area scan resolution de=Emm idy=8mm
Zoon Scan Resolution dy=Emm/dy=8m/dz=mm
Frequency 750 MHz
Input power 20 dBm
Laguid Temperature 21 °C
Lab Temperature 21*C
Lab Humidity 15 %
F“’r‘:“:!"“’ 1 g SAR [W/kg/W] 10 g SAR (W kg/W)
required measured required micasured
300 2.85 194
A5 4.58 .06
750 8.49 B.48 (0.85) 555 5.64 [0.56)
Page: 812

Tivix document thall not be naproduced, excepd in fioll or tn pard, withom! the written approval of M1
The inpformntion comraived herin |5 b0 be wsed only for the purposs o which in is swhmitied amd L norf fo
e rrlecined i whole o peart wA bl wririen qpnm!’ qr'.l T

HILWP.//WWW. WAILCK.CUIITIL.UII




Reference No.: WTS17S0888245E Page 174 of 238

SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACROLZIS.5ATILA
B35 9.56 6.22
ap0 109 6,99
1450 9 16
1500 0.5 16.8
1640 3Nz 184
1750 364 15.3
1800 B4 20.1
1900 3.7 0.5
1950 0.5 209
2000 411 211
2100 43,6 219
2300 48.7 733
2450 524 24
2600 553 2.6
3000 63.B 25.7
3500 671 25

e

E.-L acel b Ll LT IS e s g
i Mh\""
e B ™
T gt T v HERERET e NTHERD
7.3 BODY LIQUID MEASUREMENT
-
m:;":"' Relative permittivity (&) Conductivity o] 5/m
mequired measured requined measured
150 B1.0#5% 0.80 25 %
300 53.2 £5% 092 £5%
450 56.7 5% 0.94 £5%
750 55.5 15 % PASS 0.9615% PASS
235 55.2 5% 0.7 £5 %
QM) 55.0 £5 % 1.05 15 %
g15 55015 % 1.06 £5 %
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1450 54.0 £5 % 1.3045%
1610 53.345% 1.40 £5 %
1800 533:5% 152 5%
1900 53.315% 152 45%
2000 53.3£5% 152 £5%
2100 53.2+5% 162 £5%
2450 51.715% 1.95 £5 5
2600 52.515% 21615%
3000 52045 % 27315%
3500 51.3 5% 33145%
5200 49.0£10% 5.30410%
5300 489 £10 % 542 £10%
2400 48,7 £10% £53 +10%
5300 486 10 % 5.65 $10%
S600 48.5 £10 % 5.77 £10%
SR00 48,2 £10% 6.00 +10 %

7.4 SAR MEASUREMENT RESULT WITH BODY LIQUID

Software OPENSAR V4
Phantom Sh 20009 5AMTI
Probe SM 1811 EPGI22
Liguid Body Liguid Values: eps” @ 563 sigma : 0.98
[nstance between dipole center and liguid 15.0 mm
Area scan resolution dy=Emm/dy=E8mm
Zoon Scan Besolution dx=8mm/dy=Em/d==5mm
Frequency T30 MHz
Input power 20 dBm
Liguad Temperature 210
Lab Temperature 21 °C
Lab Humdity 45 %
Freque
MH:W 1 g SAR (W kg/w) 10 g SAR [(W/fkg/W)
measured measured
750 8.53 (0.85) 5.75{0.57)
Fage: 1(¥12
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8 LIST OF EQUIPMENT

Equipment nmmmf Wentifiction No.| mmm Next c;:it:mﬂm
SAM Phantom MVG SN-20/09-SAM71 :ﬁ:ﬁfﬁ‘? Noical iﬁﬁféﬁd Mo, ol
COMOSAR Test Bench|  Version 3 NA Eﬁ?el;d o cal ";'{::_‘:f;? No cal
Network Analyzer | RN09e S SeMWarz | gnqo0132 0212013 022016
Calipers Carrera CALIPER-01 1212013 12/2016
Reference Probe MVG EPG122 SN 18/11 1072014 1072015
Multimeter Keithley 2000 1188656 1212013 122016
Signal Generatar Agilent E4438C MY 45070581 122013 1242016
Amplifier Aethercomm SN 046 E?’“&Eggfiq?ﬂﬁ;“ :ﬁ'ﬁggf&‘ﬁ;?
Power Meter HP E4418A US38261498 1202013 1212016
Power Sensor HP ECP-E26A US37181460 1202013 1212016
Directional Coupler | Narda 4216-20 01386 Egﬁ’fg:ﬁﬁ[ﬁﬁ Eﬁ_"";ﬂ:ﬁ?ﬂg‘lﬂr
meglﬁt”&'f';;f Control Company 11-661-9 82012 812015
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SAR Reference Dipole Calibration Report

Ref : ACR.92.3.15.5ATU.A

WALTEK SERVICES (SHENZHEN) CO., LTD
1/F., FUKANGTAI BUILDING, WEST BAIMA ROAD,
SONGGANG STREET
BAOAN DISTRICT, SHENZHEN GUANGDONG 518105,
CHINA
MVG COMOSAR REFERENCE DIPOLE

FREQUENCY: 835 MHZ
SERIAL NO.: SN 09/15 DIP 0G835-358

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

03/16/2015

H!HHH!H!:I.'.'

This decument presents the method and results from an accredited SAR reference dipole calibration
performed in MVG USA using the COMOSAR test bench.  All calibration results are traceable to

raticnal metrology institutions
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Name

Function Date Signature
Prepared by ; Jéréme LUC Product Manager 422015 ?_‘8'
Checked by : Jérdme LUC Product Manager 422015 ;?-r?:'f
Approved by Kim RUTKOWSKI Quality Manager 422015 PO s - WL L
Customer Name
Diistribution : Wallelk SErvioes
' {Shenzhen) Co., Ltd
Issue Date Maodifications
A $/2/2015 Initial release
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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 Tvpe COMOSAR 8335 MHz REFERENCE DIPOLE
Manufacturer MVG
Model SID835
Serial Number SN 09/15 DIP 0G335-358
Product Condition (new / used) New

A vearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

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

Figure 1 - MG COMOSAR Validation Dipele
Page: 4/12
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4 MEASUREMENT METHOD
The IEEE 1528, FCC KDBs and CEVIEC 62209 standards provide requirements for reference
dipoles used for system validation measurements. The following measuremenis were performed to
verily that the product complies with the fore mentioned standards,

4.1 RETURN LOSS REQUIREMENTS

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

42 MECHANICAL REQUIREMENTS
The IEEE Std. 1528 and CEVIEC 62209 standards specifv the mechanical components and
dimensions of the validation dipoles, with the dimensions frequency and phantom shell thickness
dependent.  The COMOSAR test bench emplovs a 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 expressed at approximately the 95%
confidence level using a coverage factor of k=2. traceable to the Internationally Accepted Guides to
Measurement Uncertainty.

51 RETURN LOSS

The following uncertainties apply to the retum loss measurement:

Frequency band Expanded Uncertainty on Returm Loss
A00-6000M He 0.1 dB

52 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

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

53 VALIDATION MEASUREMENT

The guidelines outlined in the IEEE 15328, FCC KDBs, CENELEC EN530361 and CEVIEC 62209
standards were followed to generate the measurement uncertainty for validation measurements.

Page: 312
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G

6.1

SAR REFERENCE DIFOLE CALIBRATION REFORT

Rell ACR 923 15.3ATULA

Scan Volume

Expanded Uncertainty

g 20.3 %
10g 20.1 %

CALIBRATION MEASUREMENT RESULTS

RETURN LOSS AND IMPEDANCE IN HEAD LIOQUID

Fiaguancy, MHz
T35 7 7 B -r1) B0

B0 @80 300

20 935
1

£11, 48

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

Impedance

835 -42.72 =20

50.7Q+0.3j0

6.2 RETURN LOSS AND IMPEDANCE IN BODY LIQUID

Fraquency. MHE
735 760 B0 200 H20 a0 BED Ll

511, d8

7% [~
275~
0.0

00 20 935

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

Impedance

835 -24.40 -20

45.3 Q2+ 3.7
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6.3 MECHANICAL DIMENSIONS

Frequency MHz Lmm hmm d mm
required miasuned required miasured required minsuned
300 420041 % 250,041 %. 63541 %
450 290,041 % 166.7 £1 %. 63511 %
750 176.0+1 % 100.0 21 % 635+1 %
B35 161,021 % PASS £9.8 £1 % PASS 3611 %, PASS
00 149.0+1 % Bl % 161 %,
1450 £9.1 51 %. 51.7#1% 1611%,
1500 80521 % S0.0 £1 %. 1611 %,
1640 79,01 % 45,7 21 % 3611 %,
1750 75.2£1 %, 42931 % 3E1%,
1300 72021 % ALT#1% EEIES
1900 GB021% 39,581 % 1621%,
1950 66,319 3851 % 161 %,
2000 64.551 % 37541 % 161 %,
2100 61,041 %, 157 £1% 161%,
2300 5051 % 326 £ % 1641%,
2450 51,5 £1 %, 30.4 £1 % 1E1%,
2600 ABG£1 % 18881 % EES LS
3000 41521 % 25041 % 3641%,
3500 37,041 % 6.4 81 % 161 %,
3700 34,741 % 26.4 £1 %, 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
liguid 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

Fi
":::‘" Relative permittivity (&) Conducthvity (o] 5/m
requined measured required e su red
300 A5.3 +5% 0BT 5%
450 435 +5% 087 5%
Page: 712
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750 41.9 5% 089 £5 %
B35 41.515% PASS D305 % PASS
900 41.515% 0.97 5%
1450 A0.5 15 % LID15%
1500 A0 £5 5 12345 5%
1640 0.2 £5 % 131+5%
1750 40.1 15 % L3T+5%
1800 A000 £5 % L40£5 %
1300 A0.0 £5 % 140£5 %
1550 400 15 % LAD£5 %
2000 400 £5 % 1405 %
2100 J9.E45% L4325 %
2300 39.545% L67+5%
2450 39.2 5% LBQ£5 %
2600 35.0 £5 % 1965 %
3000 38515 % 24025 %
3500 375145% 291+5%

7.2 SAR MEASUREMENT RESULT WITH HEAT LIQUID

The TEEE 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 normalized to | W forward power. In
bracket, the measured SAR is given with the used input power.

Software CPENSAR V4

Phantom Sh 20V08 SAMTL

Prabe SN 18711 EPG122

Liguid Head Liguid Values: eps’ - 42.1 sigma - 052

Distance between dipole center and liguid

15.0mm

Area scan resclution

dox=Emm/dy=Emm

Zoon Scan Resolution

dx=3mm/dv=8m/dz=5mm

Frequency 835 MHz
Input power 20 dBm
Liguid Temperature 21°C
Lab Temperature 2] *C
Lab Humadity 45 %
F“:::"" 1 SAR (W/kg/W) 10 g SAR {W/ke/W)
requined measured required mzasuned

300 2.85 154

A50 A.58 3.06

750 8.49 5.55

Page: 812
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B3S 9.56 9,53 |0.95) 6.22 6.20 [0.62)
00 108 699
1450 29 16
1500 305 16.8
1640 34.2 184
1750 6.4 193
1800 384 0.1
1900 39.7 05
1950 A0.5 03
2000 a1.1 21.1
2100 436 219
2300 AR7 223
2450 524 b2
2600 55.3 .6
3000 638 257
3500 67.1 25
1
xf
Il
i i [ B i
N
q
- ‘\.L‘
b4 B ]
&3 Frs] ||
T shead T wiash + § 0o _1|"': WMo ZTNREED
7.3 BODY LIQUID MEASUREMENT
m:: e Relative permittivity (&) Conductivity [o] S/m
required measured required measured
130 619 15% 0.80 45 %
300 58.2 5% 0.9245 %
450 557 5% 0,94 £5 5
750 E5.E 5% 0,96 45 %
B35 E5.2 45 % PASS 0,97 £5 % PASS
Q00 55045 % 1.05 £5 %
913 S5.015% 1.06 +5 %
FPage: W12
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1450 S4.0 25 % 13055
1610 53.815% 1.40 £5 %
1800 53.345% 1.52455%
19400 53.345% 15245 %
2000 53345% 1.52 45 %
2100 53.2 25% 1.62 £5%
2450 52,7 45% 1,95 45 %
2600 525 45% 21645 %
3000 52.045% 27345%
3500 £1.335% 33145%
5200 45,0 £10 % 5.30£10%
5300 ABD+10% 542 +10%
5400 48,7 10 % 553 £10%
3500 ARG +10% 5.65 £10%
S600 485 +10% 577 +10%
SEO0 A8.2 +10% 6,00 £10%

74  SAR MEASUREMENT RESULT WITH BODY LIOUID

Software OPENSAR V4

FPhantom SH 2009 SAMTI

Probe SN 1B ERG122

Laguud Body Liguad Values: eps’ @ 538 sigma : 0.98

Ihistance between dipobe center and liguid

15.0 mm

Area scan resolution

dx=8mm/dy=8mm

Zoon Scan Resolution

da=Emm/dy=8m/dz=5mm

Frequency B35 MHz
Inpuit power 20 dBm
Liguid Temperature 21 °C
Lab Temperature 2l °¢
Lab Humdity 45 %
"":Et""' 1 g SAR (W/kg/W) 10 g SAR (W/kg/W)
measured measured
835 8,44 (0.94) .25 [062)
Page: 10612
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8 LIST OF EQUIPMENT

Equipment Summary Sheet

il el e e

SAM Prantorn MVG SN-20/09-SAM71 :':‘q*:j?;‘" L E{fﬂ,‘;‘" S et

COMOSAR Test Bench|  Version 3 NA Eﬁm‘f" hlo:cel Eﬁz‘_" N
Network Analyzer | RNO9e & SCWarz | gnqg0132 022013 0212016
Calipers Carrera CALIPER-D1 122013 122M6
Reference Frobe MVG EPG122 SN 18M1 10/2014 102015
Multimeter Keithiey 2000 1188656 1272013 121216
Signal Generator Agilent E4438C MY 49070581 12213 1212016

e el T e
Power Meter HP E441BA US38261498 1212013 1212016
Power Sensor HP ECP-E26A LIS37181460 122013 122016

Directional Coupler | Narda 4216-20 01386 ﬂirﬂﬁgmﬁﬁ E:f“’rfg:ﬁjef‘&m“
Lﬂﬁﬁ‘gﬂﬁ Control Company 116619 8/2012 8/2015
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WALTEK SERVICES (SHENZHEN) CO., LTD

1/F., FUKANGTAI BUILDING, WEST BAIMA ROAD,
SONGGANG STREET
BAOAN DISTRICT, SHENZHEN GUANGDONG 518105,
CHINA
MVG COMOSAR REFERENCE DIPOLE
FREQUENCY: 1800 MHZ
SERIAL NO.: SN 09/15 DIP 1G800-360

Calibrated at MV G US
2105 Barrett Park Dr. - Kennesaw, GA 30044

T e
|ACCREDITED|
L T ey

03/16/2015

| HHJHH!(H'_I.‘.'
[

This document presents the method and results from an accredited SAR reference dipole calibration
performed in MVG USA using the COMOSAR test bench.  All calibration results are traceable to
national metrology institutions

VVAOITCIN OCTVICTO (OTTCTIZTTCTT ) UL ETu.

http://lwww.waltek.com.cn




Reference No.: WTS17S0888245E

Page 191 of 238

S5AR REFERENCE DIFOLE CALIBRATION REFORT

Ref: ACRS2513SATUA

| Cusiomer Name

Dhistribution :

Waltek Services
| (Shenizhen) Co.., Ld

Isse | Date

A 4/2/2015 I Initial release

: :'-fadl;il'_i_ca.r_ima'

Name ' Function Date Signature
Prepared by : Jérome LUC Product Manager 4/2/2015 9’—'5_
Checked by : Jerome LUC Product Manager 422015 ﬁ
Approved by : Kim RUTKOWSKI | Quality Manager 42/2015 P

VVAOITCIN OCTVICTO (OTTCTIZTTCTT ) UL ETu.

Page: 2/12

This dhoc et shall not be reprodwced, excepd ln il or b port, withowr the writien approval of MG
The information contained hervin ix to be reed ondy for the parpose for which i is submitted and is not fo
b relecsed in vilwle o poard wi el writhen appsoval of WG,

http://lwww.waltek.com.cn




Reference No.: WTS17S0888245E

Page 192 of 238

S5AR REFERENCE DIFOLE CALIBRATION REFORT

Ref: ACRS2513SATUA

TABLE OF CONTENTS

L Irtread OO, .., vrveveemremrsmremstsmmmsmsprm e e s ey s g e e e s e 4
3 PIORIET DESSTERIDIL i s s s e ek T TR s i
3.1 General Information 4
4: - MMesmrenvsnt Alethiod . SR 5
4.1 Retum Loss Requirements 5
4.2 Mechanical Reguirements 5
5 Measuremient UceTbaindsr oot siats s bssihi s S s e 5
51 Return Loss 5
52 Dimension Measurement 5
5.3 Validation Measurement 5
6 Calibration Measurement Resulls. ..ot e 6
6.1 Return Loss and Impedance In Head Ligquid 6
6.2 Return Loss and Impedance In Body Liquid 6
6.3 Mechanical Dimensions )
T Nahidation oisesoremismt sl e T
7.1 Head Liguid Measurement 7
7.2 SAR Measurement Result With Head Liquid 8
7.3 Body Liguid Measurement
74  SAR Measurement Result With Body Liguid 10

8  List of Equipment

Page: 3712

This dhoc et shall not be reprodwced, excepd ln il or b port, withowr the writien approval of MG

The information contained fervin Ly fo b msed r,m[-.-".Elr e parepacse for vwliich i i rubwitted end is mot fo

b relecsed in vilwle o poard wi el writhen appsoval of WG,

VVAOITCIN OCTVICTO (OTTCTIZTTCTT ) UL ETu.

http://lwww.waltek.com.cn




Reference No.: WTS17S0888245E Page 193 of 238

SAR REFERENCE MPOLE CALIBRATION REPORT Ref: ACR 92513 5ATU.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 1800 MHz REFERENCE DIPOLE
Manufacturer MVG
Model SID1800
Serial Number SN 015 DIP 1G200-360
Product Condition {new / used) | New

A vearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

31 GENERAL INFORMATION

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

Figure 1 - MG COMOSAR Validation Dipole
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4 MEASUREMENT METHOD

The TEEE 1528, FCC KDBs and CEVIEC 62209 standards provide requirements for reference
dipoles used for system validation measurements. The following measurements were performed to
verily that the product complies with the fore mentioned standards,

4.1 RETURN LOSS REQUIREMENTS

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

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

3 MEASUREMENT UNCERTAINTY

All uncertamties listed below represent an expanded uncertainty expressed 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 to the retum loss measurement:

Frequency band Fxpanded Uncertainty on Return Loss
400-60000M He 0.1dB

52 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:
Length (mm) Expamlrd lfnmﬁ:ﬂnt}' on Length
3-300 0.05 mm

53 NALIDATION MEASUREMENT

The guidelines outlined in the IEEE 1528, FCC KDBs, CENELEC EN30361 and CEVIEC 62209
standards were followed to generate the measurement uncertainty for validation measurements,
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6.1

| Frequency (MIHz)

SAR REFERENCE DIPFOLE CALIBRATION REPORT Ref: ACR 92513 5ATU.A

Scan Volume Expanded Uncertainty

g 20.3 %
10g 20.1 %

CALIBRATION MEASUREMENT RESULTS
RETURN LOSS AND IMPEDANCE IN HEAD LIQUTD

Freguency, MMz
Tred  17E0 A0 TROO 1M 1R40  1BAO0 1830 150

1

-chuirclm-m @By | Impedance _:

Return Loss (dBB) |
4850 -2.0)Q

| Frequency {_:\[[I'.r._}.

1800 -31.91 -20
6.2 RETURN LOSS AND IMPEDANCE IN BODY LIOQUID
Fregusncy, MH:
170 1721 1740 17D ITED B0 IEM 1840 1350 M 1500
-y 0 i 1 ' {

Mg

_Impedance
48.70Q-7.0jQ

]tﬂiuirqr_r_ygut (dli} .
-20

. [ietu rm Loss (d Il._}

1800 -22.95
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6.3 MECHANICAL DIMENSIONS

Frequency MHz Lmm [ h mm dmm
requined measuned requined measured required measured
300 20,021 % 250,021 % | 63511 %
0 2300115 1667 21 % s3s1%
750 176,041 % 100021 % | 63511 %
B35 161.0021 % BOB$1% ' 3611 %,
EEI:I_ 113.D_ﬂ T 333 1% 3 E;J. ,
1450 B91n1% 51781% 3681%,
1500 80521 5%, 50021% | 3611%
16490 79.0 £1 %. A5.7 £1 % A6£1%
1750 75.2 #1%. 429 #1 % I6+1%
1800 72.0£1%. PASS A1781% PASS 3641% PASS
1900 68.0 £1 % 39541 % 3631 %
1950 665.3 21 W 38541 % 36+1%
2000 64,5 £1 %. 37581 % 3641%
2100 61.0#1 %. 35781 % J621%
2300 55521 %, 32611 % 36£1%
2450 51.5#1 % 30,4 #1 %, 161 %
2600 48,5 £1 %. 28821 % 3611%
3000 415 #1 %, 25041 % 361
3500 37,081 %. wan1% | 3641%
3700 34.741 % 264 #1 %, 3611 %,

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
liguid 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 fat phantom, with the top surface of the
dipole at the described distance from the bottom surface of the phantom,

7.1 A

L] ST EN
F":‘:!"" Relative permittivity () Conductivity (o) S/m
required measured required measured
300 453 15% O.87:5%
450 435 15% 08T £5%
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750 A18 +55% 089 +5 5%
a3s 41.535% 0,905 %
apo A1.5 +5% 0,97 £5 %
1450 40.5 5% LID:5 %
1500 A0.4 5% LI3:5%
1640 A0.2 +5% 131 5%
1750 40,1 £5 % 137 +5%
1800 A0.0 15 % PASS 1 4_10:5 % PASS
1900 0.0 £5% | 140t5% |
1550 40,0 5 % 140 5 %
2000 400 5% 140 5%
2100 39.B 5% 143 +5%
2300 39.515% 1L6715%
2450 39.2 5% 1BD+5 %
2600 Ll 9.0 5% 196 +5 %
" 300 | 38545% 24015%
3500 . 379 15% | 291 +5% 1
72 SAR MEASUREMENT RESULT WITH HEAD LIQUID

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

Software OPENSAR V4
Phantom SN 20000 SANT]

| Probe SN IR EPGIZY .
Liguad Head Liquid Values: eps’ | 41,1 sigma : 1.39

Dhistance between dipole center and liguad

10.0 mm

Area scan resolution dx=Emm/dy=8mm
Zoon Scan Resolution dx=8mm/dyv=8m/dz=5mm
Frequency 1800 MHz
Inpat power 20 dBm
Liquid Temperature 2I*C
Lah Temperature zZi*c
Lab Humudity 45 %
e 1. SAR (W/kg/W) 10 g SAR (W/kg/W]
requined measured required measured
Eln ] 2.B5 194
450 4.58 3.06
e g, B | I
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s | s | | |
a00 10.9 [ 69z | [
1450 [ 28 [ 16 [
1500 305 | 168
1640 | a2 | 18.4
1750 36.4 | 183 |
1800 : 3ga | 3756 [3.76) I 20.1 20 22 (2.02)
1300 3.7 I | 208 |
1350 : ans | 0.3
2000 1 a1l I
2100 f 4316 T
2300 a7 | 133
2450 : 52.4 | l 2
2600 [ 55.3 M6
3000 | 63.3 | 257
3500 7.1 [ 25

£13 "
K
..... -
; 3 b 3 5 = 3 [
vy = o
O \H o3
net | .| ;:I- "'H..:__‘I_-“- |
— st B i 4 1 M man MR
7.3 BODY LIQUID MEASUREMENT
m:::q' Relative permittivity (&) Conductivity (o] 5/m
requined | measured required measured
150 61915% | 0.80+5% |
300 | s82i5% | 0.92+5%
450 | serss% | 0.9435%
750 | 55545% i 0.96+5 %
B35 55.235% | 0.97 5%
Q00 SE045% | 1.05+5 %
915 SE045% | L0645% I
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1450 540 #5% 1.3045%
1610 53.8 5% 1.40 45 %
1300 53.315% PASS 15245% PASS
1900 53315 T | isassw |
2000 53.345% 1.5245%
2]l]l]_ 53.215% 162 £5%
2430 527 45% 1.95 5%
2600 52545% | 216#5% | B
3000 | s2085% | 273s5%
3500 51.315% 33145%
5200 AB0+10% 5.30210%
5300 489 +10% 542 +10%
5400 48,7 £10% 553 £10%
5300 486 £10% 5.65 £10%
S600 485 +10% 577 +10%
SE00 482 +10% 600 £10%

7.4 BAR MEASUREMENT RESULT WITH BODY LIQUID

Dhstance between dipole center and liquid

'I'l.fl-.vl] mm

Software OPENSAR V4

Phantom SN 20009 SANMTI

Probe SN 18/11 EPG122

Liguid | Body Liquid Values: eps’ . 53.0 sigma : 1.52

Aren scan resclution

dx=8mm/dv=8mm

Zoon Scan Resoludion doc-Smm/dy-Sm/dz-Smm
Frequency 1800 MHz
Input power 20 dBm
Liguid Temperature 131°C
Lab Temperature 21*C
Lab Humidity 45 %
i 1 ¢ SAR (W/kg/W) 10 g SAR (W/kg/W)
measured measured
1800 37.91(3.79) 20,62 {2.06)
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LIST OF EQUIPMENT

Equipment Summary Sheet

SAM Prantom MVG SN-20/09-SAMT Eﬁf‘f Nocal rr":l'{fl‘f;ff- No. cal
COMOSAR Test Bench|  Version 3 NA Eﬁ;‘;ﬁ‘- ool E{ﬁzﬂ' e ol
Network Analyzer | Fhode g'vi“hw“ SN100132 0212013 | 022016
Calipers Carr;-fa CALIPER-O1 1272013 | 1226
Refererce Probe MVG eroiz2sNisAl | oot w0015
Multimeter Keithiey 2000 1188658 122013 | 1212016
Signal Generator | Agilent E4438C MY49070581 1202013 1202016
wter | rarweanm | svow (G o s
Power Meter HP E44184 US38261498 12/2013 1212016
Fower Sensor HP ECP-E26A LIS37181460 122013 122016
Directional Coupler | Narda 4216-20 01386 Eﬁ’ﬁfﬁf‘*ﬁgjﬁﬁ ?er;tamhfgsmﬂﬁeg
Lm@’;‘gﬁﬁ Control Compary 11-661-0 8/2012 8/2015
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WALTEK SERVICES (SHENZHEN) CO., LTD

1/F., FUKANGTAI BUILDING, WEST BAIMA ROAD,
SONGGANG STREET
BAOAN DISTRICT, SHENZHEN GUANGDONG 518105,
CHINA
MVG COMOSAR REFERENCE DIPOLE
FREQUENCY: 1900 MHZ
SERIAL NO.: SN 09/15 DIP 1G900-361

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

[ACCREDITED]

03/16/2015

Stmmary:

This document presents the method and results from an accredited SAR reference dipole calibration
performed in MVG USA using the COMOSAR test bench.  All calibration results are traceable to
national metrology institutions
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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 Tvpe COMOSAR 1900 MHz REFERENCE DIPOLE
Manufacturer MVG
Model SID1900
Serial Number SN 0915 DIP 1G900-361
Product Condition (new / used) New

A vearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

3.1 iENE NEOQ 110

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 COMOS AR test bench only,

Figure 1 - MG COMOSAR Validation Dipaole
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4 MEASUREMENT METHOD
The IEEE 1528, FCC KDBs and CEVIEC 62209 standards provide requirements for reference
dipoles used for system validation measurements. The following measuremenis were performed to
verily that the product complies with the fore mentioned standards,

4.1 RETURN LOSS REQUIREMENTS

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

42 MECHANICAL REQUIREMENTS
The IEEE Std. 1528 and CEVIEC 62209 standards specifv the mechanical components and
dimensions of the validation dipoles, with the dimensions frequency and phantom shell thickness
dependent.  The COMOSAR test bench emplovs a 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 expressed at approximately the 95%
confidence level using a coverage factor of k=2. traceable to the Internationally Accepted Guides to
Measurement Uncertainty.

51 RETURN LOSS

The following uncertainties apply to the retum loss measurement:

Frequency band Expanded Uncertainty on Returm Loss
A00-6000M He 0.1 dB

52 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

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

53 VALIDATION MEASUREMENT

The guidelines outlined in the IEEE 15328, FCC KDBs, CENELEC EN530361 and CEVIEC 62209
standards were followed to generate the measurement uncertainty for validation measurements.
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Scan Volume

Expanded Uncertainty

g 20.3 %
10g 20.1 %

6  CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIOUID

Fiaguancy, MHz

1640  1EE0  iEE] 1200 1520 140

1E20

1360

£11,. 48

Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
159000 -33.77 =20 499 0Q-2.018
6.2 RETURN [OSS AND IMPEDANCE IN BODY LIQUID

Fiaguancy, WHz
16831

1800 1530 1840 1350 1980

2000

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

Impedance

1900 -27.04 -20

4586 -1.5j0
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6.3 MECHANICAL DIMENSIONS

Frequency MHz Lmm hmm dmm
required miasuned required miasured required minsuned

300 420,041 % 250,021 M. 6351 %

450 290.01 %. 166.7 £1%. 63511 %

T50 176.0 %1 % 100.0 £1 % 63511 %

B35 161.00 21 % 9.8 21 % 3.6 11 %,

500 149.0 21 % 83311 % 3611 %,

1450 89,121 %. 51711 % 3.611 %,

1500 80521 % 50,0 1 % 3621 %,

1640 79,0 £1 % 45,7 £1 %, 16zl %

1750 75241 %. 42921 % 3.641%,

1300 72021 % AL7 #1 % 3641 %,

1900 68021 % PASS 3I9541% PASS 3641%, PASS
1950 66.3 £1 % 38541 % 3641 %,

2000 64,521 % 37.5%1 % 3651 %,

2100 61021 %. 5T % .61 %,
2300 55521 % 3261 % 3641 %,
2450 515 %1% 30.4 £1 % 3641 %,
2600 48.5¢1 % 218841 % 3611 %,
3000 415 1%, 25081 % 3.6 41 %,
3500 37041 %, 264 21 % 3611 %,
3700 34,741 %, 264 £1 % 3.6 £1 %,

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
liguid 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

Fi
":::‘" Relative permittivity (&) Conducthvity (o] 5/m
requined measured required e su red
300 A5.3 +5% 0BT 5%
450 435 +5% 087 5%
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750 41.9 5% 089 £5 %
B35 41.515% D305 %
900 41.515% 0.97 5%
1450 A0.5 15 % LID15%
1500 A0 £5 5 12345 5%
1640 0.2 £5 % 131+5%
1750 40.1 15 % L3T+5%
1800 A000 £5 % L40£5 %
1300 A0.0 £5 % PASS 140£5 % PASS
1550 400 15 % LAD£5 %
2000 400 £5 % 1405 %
2100 J9.E45% L4325 %
2300 39.545% L67+5%
2450 39.2 5% LBQ£5 %
2600 35.0 £5 % 1965 %
3000 38515 % 24025 %
3500 375145% 291+5%

7.2 SAR MEASUREMENT RESULT WITH HEAT LIQUID

The TEEE 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 normalized to | W forward power. In
bracket, the measured SAR is given with the used input power.

Software CPENSAR V4

Phantom Sh 20V08 SAMTL

Prabe SN 18711 EPG122

Liguid Head Liguid Values: eps’ - 409 sigma - 1.43

Distance between dipole center and liguid

1000 mm

Area scan resclution

dox=Emm/dy=Emm

Zoon Scan Resolution

dx=8mm/dv=8m/dz=5mm

Frequency 1900 MHz
Input power 20 dBm
Liguid Temperature 21°C
Lab Temperature 2] *C
Lab Humadity 45 %
F“:::"" 1 SAR (W/kg/W) 10 g SAR {W/ke/W)
requined measured required mzasuned

300 2.85 154

A50 A.58 3.06

750 8.49 5.55
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B35S 9.56 6.22

a00 108 699

1450 29 16

1500 305 16.8

1640 34.2 184

1750 6.4 19.3

1800 384 0.1

1900 EL W) 39.37 [3.94) 05 20.51 |2.05)
1950 a0s ]

2000 a1.1 21.1

2100 436 219

2300 AR7 223

2450 524 2

2600 55.3 .6

3000 638 57

3500 67.1 25

A i ‘

& I 1 I
o 1 I '
b 1
1 \\
F A= M,
Ahn I E Ty
i 3 10 N,
Tw I INITTTTTEIT
vt | e b - i ——
e e o Bo1017 M6 X MENX
7.3 BODY LIQUID MEASUREMENT
Fi
e Relative permittivity (&) Conductivity [o] S/m
required measured required measured
150 61.9 +5% 0.80 5 %
300 58.2 15 % 0.92 5%
450 GE.7 45 % 0.5 +5 5%
750 55.5 45 % 0,96 5%
835 552 45 % 0.97 +5 %
Q00 55.0 45 % 1.05 £5 %
o135 55.0 5% 1.05 £5 %
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1450 S4.0 25 % 13055
1610 53.815% 1.40 £5 %
1800 53.345% 1.52455%
19400 53.345% PASS 15245 % PASS
2000 53345% 1.52 45 %
2100 53.2 25% 1.62 £5%
2450 52,7 45% 1,95 45 %
2600 525 45% 21645 %
3000 52.045% 27345%
3500 £1.335% 33145%
5200 45,0 £10 % 5.30£10%
5300 ABD+10% 542 +10%
5400 48,7 10 % 553 £10%
3500 ARG +10% 5.65 £10%
S600 485 +10% 577 +10%
SEO0 A8.2 +10% 6,00 £10%

74  SAR MEASUREMENT RESULT WITH BODY LIOUID

Software OPENSAR V4

FPhantom SH 2009 SAMTI

Probe SN 1B ERG122

Laguud Body Liguad Values: eps’ @ 5339 sigma : 1 55

Ihistance between dipobe center and liguid

10.0 mm

Area scan resolution

dx=Emm/dv=8mm

Zoon Scan Resolution

d=Emm/dy=8m/dz=5mm

Frequency 19030 MHz
Inpuit power 20 dBm
Liguid Temperature 21 °C
Lab Temperature 2l °¢
Lab Humdity 45 %
i 1.5 SAR (W/kg/W) 108 SAR (W/ke/W)
measured measured
1900 38.58 (3.86) 20,37 [2.04)
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8 LIST OF EQUIPMENT

Equipment Summary Sheet

SAM Prantorn MVG SN-20/09-SAM71 ::‘;:j?;“- L E{fé“-‘d" S et

COMOSAR Test Bench|  Version 3 NA Eﬁm‘f" hlo:cel :':_,?:'I:jl’f;f;_" N
Network Analyzer | RNO9e & SCWarz | gnqg0132 022013 0212016
Calipers Carrera CALIPER-D1 122013 122M6
Reference Frobe MVG EPG122 SN 18M1 10/2014 102015
Multimeter Keithiey 2000 1188656 1272013 121216
Sigl'lal Generator Agilent E44380C MY 4907 0581 122013 1212016

e el T e
Power Meter HP E4418A US38261498 1212013 1212016
Power Sensor HP ECP-E26A LIS37181460 122013 122016

Directional Coupler | Narda 4216-20 01386 %ﬁrﬂﬁgffegﬂﬁﬁ E:f"’fﬂ:ﬁ‘ef‘&fef
Lﬂﬁﬁ‘gﬂﬁ Control Company 116619 8/2012 8/2015
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SAR Reference Dipole Calibration Report

Ref : ACR.156.12.15.SATU.A

WALTEK SERVICES (SHENZHEN) CO., LTD
1/F., FUKANGTAI BUILDING, WEST BAIMA ROAD,
SONGGANG STREET
BAOAN DISTRICT, SHENZHEN GUANGDONG 518105,
CHINA
MVG COMOSAR REFERENCE DIPOLE

FREQUENCY: 2600 MHZ
SERIAL NO.: SN 16/15 DIP 2G600-376

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

AR o e

Calibration Date: 05/16/2015

H!HHH!H!:I.'.'

This decument presents the method and results from an accredited SAR reference dipole calibration
performed in MVG USA using the COMOSAR test bench.  All calibration results are traceable to

raticnal metrology institutions

vvaillcn ocli vivcoy \OI [l RVARL]] I) wuU., LU,
http://lwww.waltek.com.cn




Reference No.: WTS17S0888245E

Page 215 of 238

SAR REFERENCE DIPOLE CALIBRATION REPORT

Relt ACRISE12155ATUA

Name

Function Date Signature
Prepared by ; Jéréme LUC Product Manager 6/5/2015 ?_‘8'
Checked by : Jérdme LLIC Product Manager 6/3/2015 ;?-r?:'f
Approved by Kim RUTKOWSKI Quality Manager 6/5/2013 PO s - WL L
Customer Name
Diistribution : Wallelk SErvioes
' {Shenzhen) Co., Ltd
Issue Date Maodifications
A 6/5/2015 Initial release
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1 INTRODUCTION

This document contains a summeary 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 2600 MHz REFERENCE DIPOLE
Manufacturer MVG
Model S1DZ600
Serial Number SN 16/15 DIP 2G600-376
Product Condition (new / used) New

A vearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

3.1 iENERAL 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 COMOS AR test bench only,

Figure 1 - MVG COMOSAR Validation Dipole
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4 MEASUREMENT METHOD
The IEEE 1528, FCC KDBs and CEVIEC 62209 standards provide requirements for reference
dipoles used for system validation measurements. The following measuremenis were performed to
verily that the product complies with the fore mentioned standards.

4.1 RETURN LOSS REQUIREMENTS

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

42 MECHANICAL REQUIREMENTS
The IEEE Std. 1528 and CEVIEC 62209 standards specifv the mechanical components and
dimensions of the validation dipoles, with the dimensions frequency and phantom shell thickness
dependent.  The COMOSAR test bench emplovs a 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 uncertamties 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.

5.1 RETURN LOSS

The following uncertainties apply to the retum loss measurement:

Frequency band Expanded Uncertainty on Returm Loss
A00-6000M He 0.1 dB

52 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

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

53 VALIDATION MEASUREMENT

The guidelines outlined in the IEEE 1328, FCC KDBs, CENELEC EN3036] and CEUVIEC 62209
standards were followed to generate the measurement uncertainty for validation measurements,
Scan Volume Expanded Uncertainty

l1g 20,3 %
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10g 20.1 %

6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIOUID

Fimguesncy, MHz

2600 Mo X0 e EE0 00 X0 M40 ZeED ZERQ

11,48

Frequency (MHz) Return Loss (dB)

Requirement (d13)

Impedance

2600 -29.44 -20

534 Q4010

6.2 RETURN [OSS AND IMPEDANCE IN BODY LIOQUITD

Fieguesncy, bz
O XN X0 X¥E0 X MM XN X0 e 2630

2T00

Freguency (MHz) Return Loss (dB) Requirement (A1) Impedance
2600 -49.59 -20 50.1 2 +0.3i0Q
6.3 MECHANICAL DIMENSIONS
Frequency MHz Lmm h mm dmm
required masuried riquired measured required measured
300 A2000 +1 ™ 25000 +1 %. 635+1%
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450 290041 %. 166.7 £1 %. 63515
750 176.0 11 % 100,021 % 63511 %
R3S 161.041 %. BBl % I61%
900 149.0£1 % 83,3 £]1 % 1611 5%,
1450 £9.1:1% 51711 % 1631 %,
1500 BOS 1% 800 21 %, 1631 %,
1640 8.0 £1 %, A57 1% 3.641%,
1750 752 #1 % A2941% 3641%,
1800 7201 % ALTH% 3611 %
1900 68.0£1 % 9551 % 1611 %,
1950 66,3 +1 % 38541 % 3641 %,
2000 64,51 % 7541 % 3.611%.
2100 ELO+1% LR FYES 3641 %
2300 55,5 £1 % 32651 % 1641 %.
2450 5151 % 30,4 #1 % 3641 %,
2600 48,5 £1 %. PASS 2E.E21% PASS 361 %. PASS
3000 41541 % 5.041% 3641 %
3500 37.041 %, 26,4 31 %, 3611 %.
3700 34,741 % 26.4 21 % 3611 %
T VALIDATION MEASUREMENT

The IEEE Std. 1528, FCC KDBs and CEUIEC 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 1o the longest dimension of the Mat 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 gl Relative permittivity fe.) Conductivty (o) S/m
requined measured required measured
300 453 45 % 087 +5%
450 43.515% GETE5%
750 419 +5% 0.89 45 %
835 41.515% 0.90+5 %
00 q1.515% 097 £5 5%
1450 A0.5 5% 1205 %
1500 A4 +5 % 1L33+5%
1640 a0.2 +5% 1.3145%
1750 A0.1 5% 137+5%
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1800 400 5% 1405 %
1900 400 15 % LAD 15 %
1950 4000 £5 % LA0 15 5%
2000 400 5% 1405 %
2100 30EB15% 14915 %
2300 3/E 5% 16715%
2450 D245% LED 15 5%
2600 39.0 £5% PASS 19615 % PASS
3000 38.515% 200 £5 %
3500 ITO5% 291£5%

7.2 SAR MEASUREMENT RESULT WITH HEATY LIQUITY

The IEEE Std. 1528 and CELIEC 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 normalized to 1 W forward power. In

bracket. the measured SAR is given with the used inpul power.

Software OPENSAR V4

Phantom SN 20/00 SANTI

Probe SN 1811 EPGIZ2

Laqudd Hesd Liquid Values: eps’ - 38.2 sipma : 1.93

Ihstance between dipobe center and hguid

10.0 mm

Area scan resolution

dx=8mm/dy=8mm

Zoan Scan Resolution

e Smmddy = Smm/dz= Smm

Frequency 2600 Mz
Input power 20 dBm
Liquid Temperature 21 C
Lab Temperature 3 e B
Lab Humidity 45 %%
vl 1 SAR [W/kg/W) 10 8 SAR (W/kg/W)
requined measured required measured
300 2.85 184
450 4.58 .06
750 8.49 555
835 9.56 622
aoo 10.9 695
1450 29 16
1500 ans 168
1e4a0 34.2 184
1750 L 183
1800 384 0.1
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1900 39.7 05

1950 ans 0.9

2000 411 21.1

2100 436 219

2300 487 133

2450 52.4 24

2600 55.3 55.02 [5.50) 246 2430 (2.43)

3000 63.8 257

3500 67.1 25

T =
| |
s TRINEEN | M
E EOG -
ol 1l i M
ra N .
x| i) - D —
= L € ' 1 “..:E. BEXZAEED
7.3 BODY LIQUID MEASUREMENT
F'“r;"ll"‘:l““' Relative parmittivity (2] Conductivity (o] 5/m
requined measured required measured

150 619 5% 0,80 45 %
300 S8.2 5% 0,925 %
450 56.7 15% 0.94 £5 %
750 55.5 45 % 0.95+5%
B35 55.2 $5% 0.97 £5 %
Q00 55.0 15 % 1055 %
915 85.015% 1.06 £5 %
1450 54.0 5% 13055
1610 53R 45% 1.40 £5 %
1 8O0 533 45% 1.52 +5 5
1900 533 45% 15245 %
2000 53.315% 15245%
2100 53.215% L6245 %
2450 527 45% 1,95 £5 5
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2600 5215 15% PASS 2,165 % PASS
3000 S2.0 £5 % 27315 %
3500 51.315% 3,31 +5 %
S200 49,010 % 5.30£10%
5300 48,9 £10 % SA2$10%
S400) 48,7 £10°% 553210%
5500 486 $10 % 5.65210%
RIS 485 £10% 5.77210%
S800 482 £10% 6.00£10%

74  SAR MEASUREMENT RESULT WITH BODY LIOUITD
Sofiware OPENSAR V4
Phantom SN 20008 SAMTI
Probe SN 1811 EPG122
Laguid Body Liguid Values: eps” - 51 .6 sigma ; 2.21

Dhstance between dipole center amd liguid

10.0 mm

Area scan resclution

dx=Emm/dyv=Emm

Zoan Scan Resolution

dx=5mm/dyv=5mm/dz=3mm

Frequency 2600 MHz
Input power 20 dBm
Liguid Temperature 21°C

Lab Temperature 21 ™

Lah Hurmdity 45 %

Fi
"';‘::“’ 1 g SAR [W/kg/W) 10 g SAR [/ kg/W]
measured measured
2600 53,02 (5.30) 23.66(2.37)
y
£
5E3
X
™
= T ol | ‘\\ i
. - 5 i "
: [y
) g = | Sl |
T bt T Wie Pk RN ERDENEAD
lww|
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mvGg

SAR REFERENCE DIPOLE CALIBRATION REPORT

Relt ACRISE12155ATUA

LIST OF EQUIPMENT

Equipment Summary Sheet

il el e e

SAM Prantorn MVG SN-20/09-SAM71 :':‘q*:j?;‘" L E{fﬂ,‘;‘" S et

COMOSAR Test Bench|  Version 3 NA Eﬁm‘f" hlo:cel Eﬁz‘_" N
Network Analyzer | RNO9e & SCWarz | gnqg0132 022013 0212016
Calipers Carrera CALIPER-D1 122013 122M6
Reference Frobe MVG EPG122 SN 18M1 10/2014 102015
Multimeter Keithiey 2000 1188656 1272013 121216
Signal Generator Agilent E4438C MY 49070581 12213 1212016

e sl T e
Power Meter HP E441BA US38261498 1212013 1212016
Power Sensor HP ECP-E26A LIS37181460 122013 122016

Directional Coupler | Narda 4216-20 01386 ﬂirﬂﬁgmﬁﬁ E:f“’rfg:ﬁjeﬂﬂf
Lﬂﬁﬁ‘gﬂﬁ Control Company 116619 8/2012 8/2015
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17 Re-calibration for Dipole
17.1 DIPOLE 750 (SN 09/15 DIP 0G750-357)

Page 225 of 238

Return Loss and Impedance in Head liquid(2017-03-15)

Frequency(MHz) Return loss(dB)

Requirement(dB) Impedance

750 -30.328

-20 51.246Q-2.619jQ

Return loss

CH1 511 LOG 10dB/ REFOdB

1:-30.328 dB 750 000 000 MH=z

-®

MARKER 1
Car 750 [MHz

N

START B35 000 000 MHz

STOP 865 000 000 MHz

Impedance

-

MARKER 1

Cor 750 MH

CH1 511 TUFS 1512466 -2.6191 s 81.021 pF

750,000 000 MHz

START 635 000 000 MHz

STOP 865 000 000 MHz

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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Return Loss and Impedance in Body liquid(2017-03-15)

Frequency(MHz) Return loss(dB)

Requirement(dB)

Impedance

750

-29.469

-20 51.

5740-2.945|Q

Return loss

CcH 511 LOG

10dB/ REFOdB

1:-23. 463 dB 750000 000 kMHz

-*

MARKER 1
Cor 750 pHz

START B35 000 000 MHz

STOF 865 000 000 MHz

Impedance

CH1 511 TUFS

-®

MARKER 1

Cor 750 MH

151574

-2.9453 5 72049 pF

750,000 000 MHz

START 635 000 000 MHz

STOP 865 000 000 MHz

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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17.2 DIPOLE 835 (SN 09/15 DIP 0G835-358)

Page 227 of 238

Return Loss and Impedance in Head liquid(2017-03-15)

Frequency(MHz) Return loss(dB) Requirement(dB) Impedance
835 -22.066 -20 54.9980-6.322jQ
Return loss
cHY 511 LOG 10dB/ REF 0dE 1:-22. 0BE dB 835 000 000 MH=
MaRKER 1
Car 835 MHz
q_——___“——-—xx fﬁ_—ﬂ_—ﬂ_’

START B35 000 000 MHz

STOF1 035.000 000 MHz

Impedance

&

MARKER 1
Cor 235 MH

CH 511 1UFS 154938 -6.32235 30148 pF

835,000 000 MHz

START 635 000 000 MHz

STOPT 035.000 000 MHz

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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Return Loss and Impedance in Body liquid(2017-03-15)

Frequency(MHz) Return loss(dB) Requirement(dB) Impedance
835 -30.682 -20 48.1990+2.268jQ
Return loss
[CH1 511 LOG 10dB/ REFOdBE 1:-30. 682 dB 535, 000 000 MHz
MaRKER 1
Car 835 pHz
— P ——
START B35 000 000 MHz STOF 035.000 000 MH=z
Impedance
CH1 511 1UFS 148199 226760 43221 pH 835, 000 000 MHz
MARKER 1
Car 835 MH
START 635 000 000 MHz STOF 035000 000 MHz

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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17.3DIPOLE 1800 (SN 09/15 DIP 1G800-360)

Return Loss and Impedance in Head liquid(2017-03-15)

Frequency(MHz) Return loss(dB) Requirement(dB) Impedance

1800 -33.106

-20

51.7030-1.119jQ

Return loss

CH1 511 LOG 10dB/ REFOdB

1:-33.106 dB

1800 000 000 MH=z

&

MARKER 1

R\

-

MARKER 1

Cor 1.8GHz

Ky
STARTT 550 000 000 MHz STOPZ 050.000 000 MHz
Impedance
CH 511 1UFS 151703 1.1191 =« 79.007 pF 1800 000 000 MHz

START1 550000 000 MHz STOFZ 050.000 000 MHz

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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Return Loss and Impedance in Body liquid(2017-03-15)

Frequency(MHz) Return loss(dB) Requirement(dB) Impedance
1800 -35.789 -20 48.6130Q+0.971jQ
Return loss
el 511 LOG 10dE/ REFOdE 1:-35.789 dB 1 800 000 000 MH=
MaREER 1
Car 1.8 Hz
— | [ —

\v’

J

STARTI 550 000 000 MH=z

STOF2 050,000 000 MHz

Impedance

CH1 511 TUFS 1 48613 a

-®

MARKER 1

Cor 1.8GHz

09707 o 85829 pH 1 800,000 000 MHz

START1 550000 000 MHz

STOFZ 050.000 000 MHz

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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17.4 DIPOLE 1900 (SN 09/15 DIP 1G900-361)

Return Loss and Impedance in Head liquid(2017-03-15)

Cor

Frequency(MHz) Return loss(dB) Requirement(dB) Impedance
1900 -28.072 -20 46.2680+0.115jQ
Return loss
CcHl 511 LOG 10de/ REFOdE 1:-28.072 dB 1 900000 000 MH=z
MARKER 1
Car 1.91EH=
—
\S? /
START1 700 000 000 MHz STOF2 100,000 000 MHz
Impedance
CH1 511 1UFS 146248 011525 96525 pH 1900 000 000 MHz
MARKER 1

1.9GHz

START1 700000 000 MHz STOFZ 100.000 000 MHz

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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Return Loss and Impedance in Body liquid(2017-03-15)

Frequency(MHz) Return loss(dB) Requirement(dB) Impedance
1900 -30.698 -20 47.1880+0.416jQ
Return loss
CH1 511 LOG 10dB/ REF OdB 1:-30. 698 dBE 1 900 000 000 MH=
MARKER 1
Car 1.9 kHz
—
STARTT 700 000 000 MH=z STOFZ 100.000 000 MH=
Impedance
CH1 511 1UFS 147188 04160 34.848 pH 1900 000 000 MHz
MARKER 1
Car 1.9GHz
START1 700 000 000 MHz STOFZ 100,000 000 MHz

Waltek Services (Shenzhen) Co.,Ltd.
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17.5 DIPOLE 2600 (SN 16/15 DIP 2G600-376)
Return Loss and Impedance in Head liquid(2017-03-15)

Frequency(MHz) Return loss(dB) Requirement(dB) Impedance

2600 -24.627 -20 52.686Q+5.555jQ

Return loss

CH1 511 LOG 10dB/ REF0OdB 1:-24 627 dB 2 B00 000 000 MH=

-*

MARKER 1
Car 2.6 fHz

STARTZ2 400 000 000 MHz STOPRZ 200.000 000 MHz

Impedance

LAl 511 1UFS 152686 00547 34002 pH 2 600 000 000 MHz

&

MARKER 1

Cor 2EGHz

STARTZ 400 000 000 MHz STOFZ 200,000 000 MHz

Waltek Services (Shenzhen) Co.,Ltd.
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Return Loss and Impedance in Body liquid(2017-03-15)

Frequency(MHz) Return loss(dB) Requirement(dB) Impedance
2600 -23.613 -20 46.9240-5.848jQ
Return loss
CHEl 511 LOG 10dE/ REF 0dE 1:-23.613 dB 2 600 000 000 MH=
MaRKER 1
Car 26 GHz
— —
x\xﬂ_ I
\ jZ/’
STARTZ 400 000 000 MHz STOFZ 300,000 000 MHz
Impedance
CH1 511 1UFS T 46924 B 8477 o 3B7 96 pH 2 600 000 000 MHz
MARKER 1
Car 2EGHz
STARTZ 400 000 000 MHz STOFZ 800,000 000 MHz

Waltek Services (Shenzhen) Co.,Ltd.
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18 SAR System Photos

Liquid depth = 15cm

Waltek Services (Shenzhen) Co.,Ltd.
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19 Setup Photos

ight Head Cheek

Left Head Cheek

Body-Worn(LCD UP)
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ight Head Tilt

Left Head Tilt

Body-Worn(LCD Down)

Waltek Services (Shenzhen) Co.,Ltd.
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Data mode(LCD UP Data mode (LCD Down

&

Data mode(LEFT EDGE) Data mode(BOTTOM EDGE)

Waltek Services (Shenzhen) Co.,Ltd.
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20 EUT Photos
Front side

Back side
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