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1450 54,0 25 % 1L30+5%
1610 538 455 1.40 45 %
1800 53,315 % PASS 15235 % PASS
1900 S3325% 1.5215%
2000 53.3 5% 15245%
2100 53215% 16215%
2450 52785% 195+5%
2600 51515 % 21645 %
3000 52.0 5% 27345 %
-3:5[!0 51315% 13145%
5200 49.0£10% 530 £10%
5300 489 £10% 5.42210%
ﬁﬁifl_ﬂ 8.7 £10% 5.53210%
5500 AB6210% 565 £10%
5600 | 4mss0% T srrs0% | |
5800 4R2:10% 6.00£10%

74 | BODY |
Soltware OPENSAR V4
Phantom SN 20009 SAMT]
Probe SN 1811 EPG122
Liquid Body Liguid Values: eps’ © 53.0 sigma © .52

Dhstance between dipole center and liqud

10.0 mm

Area scan resolution dx=8mm/dy=8mm
Zoon Scan Resolution de=Smm/dy=8m/dz=Smm
Frequency 1800 MHz
Input power 20 dBm
Liguid Tempemture 21°C
Lab Temperature e
Lab Humidity 45 %
i 1§ SAR (W/ke/W) 10.¢ SAR (W/kg/W)
measured maasured
1800 3791(3.79) 20.52 {2.06]
FPage: 10412
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SAR REFERENCE DIFOLE CALIBRATION REFORT

Ref: ACH #2515 5ATU.A

8 LIST OF EQUIPMENT

Equipment Summary Sheet

SAM Phantom MVG SN-20/09-SAM71 Eﬂf;d' Noicai ;’Eﬂm‘;" No ..cal

COMOSAR TestBerch|  Version3 | NA :‘E;ﬁraf "ol E‘Lﬂgﬂ Mo, el
Network Analyzer | Rnod® 3 SCMWarz | 100132 022013 0212016
Calipers Carrera CALIPER-01 1212013 1212016
Reference Probe MVGE . .EFG‘IZQ SM18M1 1072014 1072015
Mutimeter Keithley 2000 | 11esess 122013 1212016
Signal Generator Agllent E4438C MY 49070581 122013 122016

Amplifier Aethercomm SM D48 gﬁmﬁr c";?fﬂg{:?é? mrﬁt!::fdmg:ﬁ;?
Power Meter HP E4418A US36261498 1212013 1212016
Power Sensar HP ECP-E26A US37181460 1212013 1212016

Directional Coupler | Narda 4216-20 01386 Eﬁ"ﬁgﬁﬁm" E’;t“”cfg:f"mf;u‘f&?
Lﬂmr';ﬁ';’;‘gr:;? Control Company 11-661-9 82012 812015
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SAR Reference Dipole Calibration Report

Ref : ACR.92.6.15.8ATU.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: 1900 MHZ
SERIAL NO.: SN 09/15 DIP 1G9%00-361

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

] i

'
N
_-/
s

,”'/7:?\: [ACCREDITED)
|_( \-\."
LIF P T DL e =

ﬂ.!.l’l(:a.l’"ﬂl ﬂ

Summary:

This document presents the method and results from an accredited SAR reference dipale calibmation
performed in MVG USA using the COMOSAR test bench.  All ealibration results are traceable to
nattomal metrology institutions
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Name Function Date Signature
Prepared by : Jérome LUC Product Manager 4/2/2015 ﬁ__
Checked by Jérome LUC Product Manager 422015 ;j;,'f
Approved by : Kim RUTKOWSKI Quality Manager 422015 o Aurthapi

Issue

Customer Name

Lystribution :

Waltek Services
{Shenzhen) Co., Lid

Dare

Modifications

4272015

Initial release
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACRIZE15SATUA

1 INTRODUCTION

This document contains a summary of the requirements set forth by the [EEE 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 SID1900
Serial Number SN 09/13 DIP 1G900-361
Product Condition (new / used) | New

A vearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

3l GENERAL INFORMATION

MVG's COMOSAR Validauon Dipoles are built in accordance to the IEEE 1328, FCC KDBs and
CEUIEC 62209 standards. The product is designed for use with the COMOSAR test bench only.

Figure 1 - MVG COMOSAR Validation Dipole
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4 MEASUREMENT METHOD

The IEEE 1528, FCC KDBs and CEIIEC 62209 standards provide requirements for reference
dipoles used for svstem validation measurements. The following measurements were performed o
verify 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 return loss of -20
dB or better. The retum loss measurement shall be performed against a liquid filled flal phantom,
with the phantom constucted as outlined in the fore mentioned standards.

42 MECHANICAL REQUIREMENTS

The IEEE Std. 1328 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 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 uncertainly 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 retum loss measurement:

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

2

The following uncertainties apply to the dimension measurements:

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

33 NALIDATION MEASUREMENT

The guidelines owtlined in the [EEE 1528, FCC KDBs, CENELEC EN30361 and CEVIEC 62209
standards were followed 1o generate the measurement uncertainty for validation measurements.
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Scan Volume Expanded Uncertainty

1 B 20.3 25

20.1 %%

10g

6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE IN HEAD 1IOUID

Frecpuercy, M4z

Ten 1860 10 s 180 10 1560 1580

Lrel

1840

<000

Frequency (MHEHz)

Return Loss (dB)

Requirement (dB)

Impedance

190K

-33.77

-20

49.9 0 -2.00

6.2

RETURN LOSS AND IMPEDANCE IN BODY LIQUID

1650
o=

40

Frsuercy, MMz

B0 1850

181

1640

L= i)

150

Fregquency (MHz)

Return Loss (dB)

Requirement (d B)

Impedance

1904

-27.04

=20

45,801 -1.56

Page: 68/12

Thix ddocumson shwall nol be reproduced, excepd e full or n paas, withont Dee wriilen spproval of MG
That inglormuanion cortmbned hereln L o e nu'-'l'-'.'ln'-_wr.'lu'_r'u.';wk Jor whiich if £ sutvaittel aved is mot fo

b ruilcvied b winale o part i ivowt written approval of MG

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn




Reference No.: WTS18S02102713-1W

Page 160 of 190

SAR REFERENCE DIPOLE CALIBRATION REFORT

Rel: ACR. 92615 5ATU A

6.3 MECHANICAL DIMENSIONS

Frequency MHz L rarm h mim d mm
required measured required measured required measured
200 470,021 % 250,021 %, 63521%
450 190041 %. 166,7 £1 %, 6.35 £1 %
750 176.0 %1 % 100.0 %) % 53511 5%
B35 161041 % BO.E#1 % 1641 %,
500 149,021 % LEEETLS 1621 %,
1450 89.1£1% SL7# % 365l %
1500 BOS £1 % 50,0 £1 % EXPIE
1640 79.0£1 % 45751 % 1621%
1750 75241% 2941 % 1641%,
1800 720£1% .78 % 161 %
1900 68021 % PASS 39581 % PASS 1641 % PASS
1950 66351 % WELL K 16+ %
2000 64521 % 7521 % 3641 %
2100 B1O#1% /INK 1641 %,
2300 55511 % NEH% 1621 %
2450 1551 % 30.4 41 % 1641 %,
2600 48515 BBl 3.6+1 %,
2000 41521 % 25011 % 36 £1%
3500 7081 264 £1 % 1621 %,
3700 Tl % 26441 % 1631 %

7 VALIDATION MEASUREMENT

The IEEE Sud. 1528, FCC KDBs and CEVIEC 62209 stindards 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.

71

HEAD LIOUID MEASUREMENT

F’“m"“"m“"" Relative permittivity (2] Conductivity (2] 5/m
required mieasurned required maasured
300 45325 % 087 +5%
450 43515 % 087 +5%
Page: 712
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750 A19 5% 0.89 £5 5%
835 415 £5 % 0.90£5 %
G900 A1.545% 0.97 25%
1450 405 25 % 1L10s5%
1500 ADA 25 % 1.23:5%
1640 40,2 £5% 13125%
1750 A0l 25% LITe5%
1EDD 40,0 £5% 14025 %
1900 40,0 £5 % PASS 1.4025% PASS
1950 #0.0 25 % L4025 %
2000 %0.0 £5 % 14025 %
2100 VA% 1495%
2300 V5% 1eT25%
2450 39.2:5% 1.8025%
2600 39025% 1.9625%
3000 3B.525% 2.90 25 %
3500 37915% 25125 %

7.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID

The IEEE Std. 1528 and CEUVIEC 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 SN 2009 SAMTI
Probe SN 1811 EPG122
Liguid Head Liguid Values: eps’ : 40.9 sigma : 1.43
Distance between dipole center and hguid 10.0 mm
Area scan resolution dx=8mm/dy=8mm
Zoon Scan Resolution dx=8mm idy=%¥m/dz=5mm
Frequency 1900 MHz
[nput power 20 dBm
Liguid Temperature r
Lab Temperature 21 °C
Lab Humidity 45 %
F
i 1§ SAR (W/kg/W) 10 g SAR (W/ kg/W)
required measured required measuned

300 285 184

A50 A4.58 .06

750 845 555
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B35 9.56 6.22
900 10.5 639
1450 29 16
1500 0.5 15.8
16540 34,2 18,4
1750 36.4 159.3
1800 38.4 201
1500 8.7 39,37 [3.94) 20.5 20,51 [2.06)
1950 A5 209
2000 411 211
2100 436 21.9
2300 48,7 233
2450 52.4 24
2600 55.3 246
3p00 638 25.7
3500 67.1 25
i
il
*NFH
3 Lal \\ |
3 um -
% 1 Pl
MENERSYNENNE NN
1 | H"‘
o~ = A
T S T wismi i Ll l.‘: [ = NN S D
7.3 BODY LIQUID MEASUREMENT
FIuRm——Y Relative permittivity (¢’ Conductivity () $/m
required measured required mseasured
150 61.9 5% 0.B0+5 %
300 58.245% 052 +5%
450 56.7 85 % 0,94 £5 %
750 55,5 +5 % 0.96 £5 %
815 55.2 £5% 0.97 +5%
900 55.0 25 % 10545%
D15 550 #5 % 1.06 £5 %
FPage: /12
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1450 54,0 25 % 130465
1610 53845 % 1.0 £5 %
1800 53,3 $5% 15245 %
19400 S3385% PASS 152+5% PASS
2000 533 85% 152+5%
2100 53225 % 162 5%
2450 S2.7 45 % 1.9545%
2600 515 15% 21645%
3000 52,025 % 2.73:5%
3500 51315% 33145%
5200 430£10% 5.30 £10%
5300 489 £10% S42+10%
5400 48,7 £10% 553210%
5500 ABG£10% 565 £10%
3600 4B.5£10% 577 210%
S800 AB.2 £10 % 600210%

7.4
Soltware OPENSAR V4
Phantom SN 20/08 SAMT]
Probe SN 18111 ERG122
Lgund Body Liguid Values, eps’ - 539 sigma - ] 55

Distance between dipole center and liguid

1000 mm

Arca scan resolution de=Emm /dy=8mm
Zoon Scan Resolution dx=Bmmidy=8m/dz=5mm
Frequency 1900 MH 2
Input power 20 dBm
Liguid Temperature 21°C
Lab Temperature 21°C
Lab Hum ity 45 %
i 1 g SAR (W/ke/W) 10 SAR (W/ke/W)
measured maasured
1300 38.58 (3.86) 2037 |2.04)
Page: 10712
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8 LIST OF EQUIPMENT

Equipment Summary Sheet

i R e P
SAM Phantom MVG SN-20/09-SAM71 mﬁ' oo Eﬁf“;" W =
COMOSAR TestBench|  Version 3 A :ﬂf?ﬁ hecical :‘:{jﬂrﬁ’ Ne val
Network Analyzer | Thode gﬁ’”w‘“z SN100132 022013 0212016
Calipers Carrera CALIPER-01 1272013 122016
Reference Probe MVG EPG122 SN 1811 1012014 102015
Muttimeter Keithiey 2000 1188656 1212013 1212016
Signal Generatar Agilent E4438C MY 42070581 1212013 1272016
Amplifier Aethercomm SM 046 Eﬁ:mﬁ;‘:m&ﬁ gﬂfahf:;ffegﬂﬁ;f
Power Meter HP E4418A LIS38261458 1223 122016
Power Sensor HP ECP-E26A US37181480 1212013 12/2016
Directional Coupler | Narda 4216-20 01386 oyl Kabe a&*ﬂ:ﬁfﬁgﬁ;g‘
Homty Seraoe | Cortrol Compary 11-661-9 8/2012 812015

FPage: 12/12
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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: 2600 MHZ
SERIAL NO.: SN 16/15 DIP 2G600-376

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

A L I""_r.-
N Wt '
=~ "_\_\__ o

%7~ [Acceébiten)

LT P T o £ |
Calibration Date: 05/16/2015

Summary:

I'his 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

natiomal metrology institutions
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Customer Name

) Waltek Services
Lystribution : (Shenzhen) Co., L1d

{ssue Date Modifications

A 6/5/2015 Initial release
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref® ACRI361213.5ATUA

1 INTRODUCTION

This document contains a summary of the requirements set forth by the [EEE 1528, FCC KDBs and
CEVIEC 62209 siandards 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 MYVG
Model SID2600
Serial Number SN 16/15 DIP 2G600-376
Preduct Condition (new / used) New

A yearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

3. iENE NEFORMATION

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 - MVG COMOSAR Validation Dipole
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SAR REFERENCE DIPOLE CALIBRATION REPORT R ACR.156.13.15 3ATU A

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
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 retum 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 TEEE 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 reguirements 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 1o the Internationally Accepted Guides to
Measurement Uncertamty.

5.1

RETURN LOSS

The following uncertainties apply to the return loss measurement:

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

5.2 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

Length (mm) Expanded Uncertainty on Length

3-300 0,035 mm

53 NALIDATION MEASUREMENT

The guidelines outlined in the [EEE 15328, FCC KDBs, CENELEC EN30361 and CEVIEC 62209
standards were followed to penerate the measurement uncertainty for validation measurements.
Scan Volume Expanded Uncertainty

g 20.3 %
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SAR REFERENCE DIFOLE CALIBRATION REPORT Ref® ACR.IS611I5.5ATULA

10g 20.1 % ]

6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIOQUID

Feecpaeray MH
e - 0 70 TR . )

8 I

Sl Sl

00 S S0 EED
b | §

10
15-
L) o
3
-
4l
Frequency (MHz) Return Loss (d13) Requirement (dB) Impedance
2600 -29.44 -20 5340 40.1j0
6.2 RETURN LOSS AND IMPEDANCE IN BODY LIOUID
Focpasrcy, MH2
200 20 X0 XE0 S0 B0 XN M4 Xe) X 2
i : 1 :
10-
18-
2
] =
"o
40
25-
i}~
Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
2600 -49.59 -20 50.1 0 +0.3jQ
6.3 MECHANICAL DIMENSIONS
Frequency MHz | L mm hmm d mm |
| requined measured required masured required measured |
300 | 4200414 2500 £1 % 63511 % ]

Page: &/11

Thils choc swserit shall il be reprodiced. exceps im full or by pot, withest the soiften gpproval of MG
The imformarion contmined bervin L1 fo be wsed ordy Jor the purpose for wiilch o L nebsairied amd 15 notl lo
b relecasedd v wisole o part withow! writien appeovael of WG

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn




Reference No.: WTS18S02102713-1W

Page 172 of 190
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Rel’ ACR.13612 15 5ATUA

450 190.0 21 % 166.7 £1 %, 63541 5%
750 176.0 21 % 100.0 21 %. 6.35 1 %
B35 161.0+]1 % BBl % 36 %] 5
500 149.0 41 %. B3l % 1641 %
1450 89121 % 51781 % 161 %
1500 a05 21 % 50.0£1 % 1641%.
1640 79.021% 45,7 £1 % 1621 %.
1750 T52sl% 261 % 161 %
1800 T2081% 41721 % 1621 %.
1800 GE021 % 30581 % 161 %
1950 66.3 21 % ELLFIR 1641%.
2000 6.5 21 5% 75 5% 3611 %
2100 61021 % ST % 1641 %
2300 55.521% I621% 161 %.
2450 S1521% ELTEIR S 1651 %
2600 AR5 1% PASS 13BN PASS 1621 %, PASS
3000 41521 % 15021 % 1641 %,
3500 701 % 260 21 % 36+l %
3700 3741 % 16421 % 3621 %

T VALIDATION MEASUREMENT

The IEEE Std. 1528, FCC KDBs and CEIVIEC 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
ligquid 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 flat phantom, with the top surface of the

dipole at the described distance from the bottom surface of the phantom.

7.1

HEAD LIOUID MEASUREMENT

F'“';""'::““' Relative permittivity () Conducthvity [o] S/m
required measured regquired maasured
300 45.3 15 % 0.87 5%
As0 A3525% 0.B7 £5%
750 41.915% 0.8945%
835 415 £5% 0.90 45 %
200 415 15% 0.97 5%
1450 405 25 % L2045%
1500 0.4 15 % 173 +45%
1640 40.2 £5% 13145%
1750 40.1 45 % 137 45%
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR.IS6.1215.5ATU A
1800 A00 £5 % 1.40 45 %
1800 a0.0 £5 % 1.40 45 %
1850 A0.0 15 % 14025 %
2000 a0.0 £5 % 14045 %
2100 398 45 % 143 £5%
2300 395 45 % 167 45%
2450 397 45 % 18045 %
2600 39,0 25 % PASS 1.96 £5 % PASS
2000 IB5 5% 240 £5%
3500 7915 % 29135%

7.2 SAR MEASUREMENT RESULT WITH HEAD LIOLTD
The IEEE Std. 1528 and CEVIEC 62209 standards state that the system validation measurements
should produce the SAR wvalues 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 15 given with the used input power.

Soltware OPENSAR V4
Phantom SN 20009 SAMTI
Probe SH 1811 EPG122
Lagquid Head Liguid Values: eps’ - 38.7 sigma : 1 93
Dhstance between dipole cemer and haud 10,0 mm
Area scan resolution b= Bmm idy=Smm
Foon Scan Resolution dhe=Smmidy=Smm/de=5mm
Frequency 2600 MHz
Input power 20 JBm
Ligquid Temperature 21°C
Lab Temperature 21°*C
Lab Humidity 450,
F
il 1 g SAR [W/kg/W) 10 g SAR (W/kg/W)
required mieasured required measured

300 2.85 184

A50 A58 3.06

750 .49 555

B35 9.56 6.22

200 109 6,99

1450 29 16

1500 05 168

1540 342 184

1750 36.4 19.3

1800 384 201
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Rel’ ACR.13612 15 5ATUA

1900 387 205

1550 40.5 0.9

2000 41.1 211

2100 f3.6 2139

2300 487 33

2450 524 24

2600 553 55.02 [5.50) M6 24.30 (2.43)
3000 638 5.7

3500 &7.1 Fi

Lol o i bt e - i
§ im
1 um ?\\\
1 I b =
- I f Tt
— - EEESE T TRy
7.3 BODY LIOUID MEASUREMENT
F":::"" Relative permittivity (g} Conductivity (o) $/m
required miasuned required e |
150 61.9 55 % 0.80 5 %
300 58.2 35 % 0.92 +5 %
450 56.7 £5 % 0.94 5%
7500 55.5 5% 0,96 +5%
B35 55.2 £5'% 057 £5%
00 550 45 % 1.05 +5 %
915 55.0 5% 1,06 +5%
1450 SA.0 £5 % 1305 %
1610 CER L 1,40 45 %
1800 53325% 1.52 #5%
1900 53.3 5% 15245%
2000 53.3 25% 1.52 #5%
2100 532 45% L6215%
2450 527 45% 1.95+5%
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SAR REFERENCE DIPOLE CALIBRATION REPORT Bef ACR-15612.13 5ATU.A
2600 525#5% PASS 21645 % PASS
3000 52.0 5% 273 +5%
3500 51.35% 335
5200 49,0 £10% 5.30 £10%
5300 489 £10 % 542 +10%
5400 48,7 £10% 5534105
5500 48.6 £10 % 565 £10 %
S600 48.5 £10 % 5.77£10%
S800 48.2 £10 % 6.00£10%

74  SAR MEASUREMENT RESULT WITH BODY LIOUID

Software OFENSAR V4
Phantom SH 20v09 SAMT]
Probe S 18/11 EPGE22
Licuid Baody Liguid Values: eps’ © 51.6 sigma © 2 21
Dhstance between dipole center and [guid 106 mim
Area scan resolution dy=8mm/dy=8mm
Zoon Scan Resolubion dye=3mm/dy=3mm/dz=5mm
Frequency 2600 MHiz
Input power 20 dBm
Liguid Temperature 21 *C
Lab Temperature 21°C
Lab Humidity 45 %
s 1 g SAR (Wi/kg/W) 10.¢ SAR (Wy/ke/W)
measured maasured
2600 53.02 [5.30) 23,66 |2.37)

tTwrrrete S / ‘
7] l
im
& B
j -g g \
W o= = M
& U \‘
1
2 |
- [ 1
= et | B | | -'._"".'-" X
— a4 8 THENIZNE RN
- T e i
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mvg

SAR REFERENCE DIFOLE CALIBRATION REFORT

Ref. ACR.156,1215.5ATU A

B

LIST OF EQUIPMENT

Equipment Summary Sheet

Pl g e P

SAM Phantom MVG SN-20/09-SAM71 :'::'I:_'if’;g” oo ;ﬂﬁﬁ;‘:’ Wa “E"l

COMOSAR Test Bench|  Version 3 NA :'::._:ﬂf;zd W et g:ﬁ’:’ No cal
Network Analyzer | Rode 2 Scrwarz SN100132 0272013 0202016
Calipers Carrera CALIPER-01 122013 122016
Reference Prabe MVG EPG122 SN 18/11 102014 1002015
Mudfirmeter Keithley 2000 1188655 122013 122016
Signal Generator Agllent E4438C MY48070581 122013 1212016

R I T i o e
Power Meter HP E44184 LIS38261458 122013 1212016
Power Sensor HP ECP-E26A US37181460 1212013 1212016

Directional Coupler | Narda 4216-20 01386 ﬂ'aﬁgﬁﬁ:’;&“ ﬂfrﬁ;‘;ﬁ;ﬁﬁ&?
LEUTHP;’;‘S:;L? Cortrol Company 11-661-9 82012 8/2015
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17 Re-calibration for Dipole
17.1 DIPOLE 750 (SN 09/15 DIP 0G750-357)

Page 177 of 190

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
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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 151.574s -2.9453s 72049 pF 750,000 000 MHz

-®

MARKER 1

Cor 750 MH

START 635 000 000 MHz STOP 865 000 000 MHz
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17.2 DIPOLE 835 (SN 09/15 DIP 0G835-358)

Page 179 of 190

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
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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
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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
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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
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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
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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
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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 52.6860+5.555jQ
Return loss
e 511 LOG 10de/ REF OdB 1:-24 627 dB 2 BO0 000 000 MH=
MaREER 1
Car 2E lfH=z
R | T
A
[
STaRTZ 400 000 000 MHz STOF2 200,000 000 MH=z
Impedance
152686 05547 o 340.02 pH 2 B00 000 000 MHz

LAl 511 1UFS

-

MARKER 1
2EGHz

Cor

STOFZ 200,000 000 MHz

STARTZ 400 000 000 MHz
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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
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18 SAR System Photos

Liquid depth = 15cm
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19 Setup Photos

ight Head Cheek

Left Head Cheek ' Left Head Tilt

=

Body-WornCD [ P) | Body-Worn(LD Down).
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Data mode CD P

'L*r

Data mode(LEFT EDGE) Data mode(BOTTOM EDGE)
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20 EUT Photos

Front side

)

Back side
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