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WCDMAS850, Edge D, Middle

Date of measurement; 19/11/2014
Measurement duration: 7 minutes 26 seconds
Mobile Phone IMEI number: --

A. Experimental conditions.

Type: Phone measurement (Very fast, 11 points in the volume)

Area Scan surf_sam_plan.txt
ZoomsScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Validation plane
Device Position Edge D
Band Band5_WCDMAS850
Channels 4183
Signal WCDMA (Crest factor: 1:1)

B. SAR Measurement Results

Frequency (MHz) 836.6
Relative permittivity (real part) 55.26
Relative permittivity (imaginary part) 21.71
Conductivity (S/m) 0.98
Variation (%6) -1.680000
ConvF: 5.68
SURFACE SAR VOLUME SAR

SAR Visualisation Graphical Tnterface

SRR Visualisation Graphical Tnterface

Zoom TnfOut

Calors Seale D
()

0. 707137

0. 660621

0614104

0.567585
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X

SATE Bl 0 80 W 10 1m0

[« I () [0 T (mm)

Yolume Radia

Zoon TnfOut

Celors Seale &
01/e)

0.706153
0.BET161
0.528168
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0.550185

(U P 4R “

Z-Cats Control

<< Nppar Cut
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Lower Cut »> 120}
SAVE Cancel

1504 " r g T r " 0 " T J
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X

Maximum location: X=-2.00, Y=1.00
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WCDMA1900, Left Cheek, Middle

Type: Phone measurement (Very fast, 11 points in the volume)

Date of measurement; 21/11/2014
Measurement duration: 6 minutes 6 seconds
Mobile Phone IMEI number: --

A. Experimental conditions.

Area Scan sam_direct_droit2_surf8mm.txt
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Left head
Device Position Cheek
Band Band2_WCDMA1900
Channels 9400
Signal WCDMA (Duty cycle: 1:1)

B. SAR Measurement Results

Frequency (MHz) 1880.0
Relative permittivity (real part) 39.98
Relative permittivity (imaginary 15.07
Conductivity (S/m) 1.41
Variation (%0) 0.190000
ConvF: 5.49
SURFACE SAR VOLUME SAR

SAR Visualization Graphical Interface

SAR Visualization Graphical Interface

Toon Tn/Out

Saxface Radisted Intensity
Colors Seale L0
W/kg)

0. 381488
0. 356363
0.33123
0.308114
0. 280383
0. 255885
0.230740
0. 205615
0. 180481
0. 155386
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0.086435
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SAR1g (W/Kg)

0.372996
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WCDMA1900, FACE, Middle

Type: Phone measurement (Very fast, 11 points in the volume)

Date of measurement; 21/11/2014

Measurement duration: 7 minutes 37 seconds

Mobile Phone IMEI number: --

A. Experimental conditions.

Area Scan surf_sam_plan.txt
ZoomsScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Validation plane
Device Position Back
Band Band2_WCDMA1900
Channels 9400
Signal WCDMA (Duty cycle: 1:1)

B. SAR Measurement Results

Frequency (MHz) 1880.0
Relative permittivity (real part) 53.28
Relative permittivity (imaginary 12.99
Conductivity (S/m) 1.53
Variation (%0) -0.710000
ConvF: 5.65
SURFACE SAR VOLUME SAR
iy

Calors Seale 1504
/kg)
1.224723

120-]

UL Uss2

I-Cats Control

& pper Cut
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Lower Cut >> 120}

=, T y r y " * T T y J
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X
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h/ke)
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Maximum location: X=-5.00, Y=-60.00
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WCDMA1900, Face, Middle, Repeated testing

Type: Phone measurement (Very fast, 11 points in the volume)
Date of measurement: 21/11/2014

Measurement duration: 7 minutes 37 seconds

Mobile Phone IMEI humber: --

A. Experimental conditions.

Area Scan surf_sam_plan.txt
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Validation plane
Device Position Back
Band Band2_WCDMA1900
Channels 9400
Signal WCDMA (Duty cycle: 1:1)

B. SAR Measurement Results

Frequency (MHz) 1880.0
Relative permittivity (real part) 53.28
Relative permittivity (imaginary 12.99
Conductivity (S/m) 1.53
Variation (%0) 1.050000
ConvF: 5.65
SURFACE SAR VOLUME SAR
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Wi-Fi 802.11b ,Right Cheek, Low

Type: Phone measurement (Very fast, 11 points in the volume)
Date of measurement: 24/11/2014

Measurement duration: 7 minutes 21 seconds

Mobile Phone IMEI humber: --

A. Experimental conditions.

Area Scan dx=8mm dy=8mm
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Right head
Device Position Cheek
Band IEEE 802.11b ISM
Channels 1
Signal DSSS (Crest factor: 1:1)

B. SAR Measurement Results

Frequency (MHz) 2412
Relative permittivity (real part) 38.99
Relative permittivity (imaginary part) 13.19
Conductivity (S/m) 1.81
Variation (%6) 3.210000
ConvF: 481
SURFACE SAR VOLUME SAR

SAR Visualisstion Graphical Interface SKR Visualisstion Graphical Interface

Surfece Radiated Intensity B Tl Yolume Radisted Intemsity Zoom Trylut
Calors Scale g
[2%)

0.032889

Colors Seale 1504
Wikg)

120] 0. 033031

0.030832
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0.026432
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0.0z2278
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0.0158z4
0.013808
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X
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Maximum location: X=-24.00, Y=8.00

SAR 10g (W/Kg) 0.011458
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Wi-Fi 802.11b , Back, Middle

Type: Phone measurement (Very fast, 11 points in the volume)

Date of measurement; 24/11/2014
Measurement duration: 7 minutes 11 seconds
Mobile Phone IMEI number: --

A. Experimental conditions.

Area Scan dx=8mm dy=8mm
ZoomsScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Validation plane
Device Position Back
Band IEEE 802.11b ISM
Channels 1
Signal DSSS (Crest factor: 1:1)

B. SAR Measurement Results

Frequency (MHz) 2412
Relative permittivity (real part) 52.65
Relative permittivity (imaginary part) 13.02
Conductivity (S/m) 1.96
Variation (%0) 0.230000
ConvF: 491
SURFACE SAR VOLUME SAR

SR Vieualization Graphical Interface

SRR Vizualizstion Graphical Interface

Zoon In/Out

Surface Ragiated Intsnsity

Colors Scale D

0/kg)
0.038258
0.036714
0.034169
0.031624
0.022080
0.028535
0.023950
0.021445
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0.016356
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®
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LTE Band 4, Right Cheek, Middle

Type: Phone measurement (Very fast, 11 points in the volume)
Date of measurement: 20/11/2014

Measurement duration: 7 minutes 37 seconds

Mobile Phone IMEI humber: --

A. Experimental conditions.

Area Scan surf_sam_plan.txt
ZoomsScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Right head
Device Position Cheek
Band LTE Band4
Channels High
Signal Duty cycle: 1:1

B. SAR Measurement Results

Frequency (MHz) 1745
Relative permittivity (real part) 39.979347
Relative permittivity (imaginary 15.067700
Conductivity (S/m) 1.413587
Variation (%) -0.800000
ConvF: 4.80
SURFACE SAR VOLUME SAR

SAR Visualisation Graphical Interface

SAR Visualization Graphical Interface

Surface Fadiated Intensity D Bl

Colors Seals 150

Celers Seale
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ke
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0.111808
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LTE Band 4 , Back, Middle

Type: Phone measurement (Very fast, 11 points in the volume)

Date of measurement; 20/11/2014
Measurement duration: 7 minutes 37 seconds
Mobile Phone IMEI number: --

A. Experimental conditions.

Area Scan surf_sam_plan.txt
ZoomsScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Validation plane
Device Position Back
Band LTE Band4
Channels High
Signal Duty cycle: 1:1

B. SAR Measurement Results

Frequency (MHz) 1745
Relative permittivity (real part) 53.890442
Relative permittivity (imaginary 14.070000
Conductivity (S/m) 1.529512
Variation (%) 1.140000
ConvF: 4.94
SURFACE SAR VOLUME SAR

SAR Visualisation Graphical Interface

SAR Visualization Graphical Interface

Zoon TnfOut.

Sarface Radiated Intensity
Celors Seals =
Wikl
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LTE Bandl7, Right Cheek, Middle

Type: Phone measurement (Very fast, 11 points in the volume)
Date of measurement: 25/11/2014

Measurement duration: 6 minutes 35 seconds

Mobile Phone IMEI number: --

A. Experimental conditions.

Area Scan sam_direct_droit2_surf8mm.txt
ZoomsScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Right head
Device Position Cheek
Band LTE Band17
Channels Low
Signal Duty cycle: 1:1

B. SAR Measurement Results

Frequency (MHz) 709
Relative permittivity (real part) 41.46
Relative permittivity (imaginary part) 15.07
Conductivity (S/m) 0.91
Variation (%0) -3.900000
ConvF: 22.51
SURFACE SAR VOLUME SAR

Colors Seals 150

Wikl

Colors Seale 150

ke
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0.111808
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LTE Band17, Back, Middle

Type: Phone measurement (Very fast, 11 points in the volume)

Date of measurement; 25/11/2014
Measurement duration: 7 minutes 32 seconds
Mobile Phone IMEI number: --

A. Experimental conditions.

Area Scan surf_sam_plan.txt
ZoomsScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Validation plane
Device Position Back
Band LTE Band17
Channels Low
Signal Duty cycle: 1:1

B. SAR Measurement Results

Frequency (MHz) 709
Relative permittivity (real part) 55.531170
Relative permittivity (imaginary part) 24.594805
Conductivity (S/m) 1.024784
Variation (%0) 0.22
ConvF: 23.36
SURFACE SAR VOLUME SAR

AR Visualization Graphical Interface

SaR Vizualization Graphical Interface

Zoon TnfOut

Surface Rediated Intensity

Colors Scale 104
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0.058872 &
UL u01ssL

I-Cats Control

< Tppar Cut

I=10

Lower Cnt >> 120}

150, " v 0y Y r " " " v
-850 -120 80 60 30 0 3 B0 80 120 150

X

Fa I ) |5 T ()

Zoom Tn/Out

Yoluse adiated Intensity

Colors Scale X

/)
0.635023
0. 780383
0. 725383
0670333
0615302
o.ss0zr2
o.s0s242
0. w212
0335182

120]

0.340152
0.285122
0.230082
0. 175082
0. 170031
0.085001 &
U UL

Z-Cuts Control

<< Upper Cut

=10

Lower Cut >> -120]
ey, v gy gy T r

e Caneel -1S0 120 80 80 - O
X

-+
S

EBIEEEEE]

Maximum location: X=-5.00, Y=-56.00

SAR 10g (W/Kg)

0.526593

SAR1g (W/Kg)

0.701701

CCIC-SET/T-I (00)

Page 121 of 198



=

Report No. SET2014-13062

Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/Kg) 1.1744 0.7720 0.4540 0.2776 0.1847
1.2-
1.0
0.8 \
=
= \\
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3D screen shot

Hot spot position
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ANNEX E
of
CCIC-SET

CONFORMANCE TEST REPORT FOR

HUMAN EXPOSURE TO ELECTROMAGNETIC FIELDS

SET2014-13062

LTE Moabile Phone

Type Name: M4 SS4445

Hardware Version: A-V1.0

Software Version: M4 _SS4445 S10 VER200

Calibration Certificate of Probe and Dipoles

This Annex consists of 45 pages

Date of Report: 2014-12-11
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Probe Calibration Ceriticate

SATIMO

The microwave vesion company

COMOSAR E-Field Probe Calibration Report

Ref: ACR.96.2.14.SATU.A

CCIC SOUTHERN ELECTRONIC PRODUCT
TESTING (SHENZHEN) Co., Ltd
ELECTRONIC TESTING BUILDING, SHAHE ROAD, XILI
TOWN, SHENZHEN, P.R. CHINA (POST CODE:518055)
SATIMO COMOSAR DOSIMETRIC E-FIELD PROBE

SERIAL NO.: SN 09/13 EP169

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

ACCREDITED

04/05/14

Swummary:

‘This document presents the method and results from an accredited COMOSAR Dosimetric E-Field
Probe calibration performed in SATIMO USA using the CALISAR / CALIBAIR test bench, for use
with a SATIMO COMOSAR system only All calibration results are traceable to national
metrology mstitutions
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Issue
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Distribution :
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Date
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COMOSARE-FIELD PROBE CALIBRATION REPORT

Ref: ACR96 2 14 SATU A

SATIMD
| DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR DOSIMETRIC E FIELD PROBE
Manufacturer Satimo
Model SSES
Serial Number SN 09/13 EP169
Product Condition (new / used) new
Frequency Range of Probe 0.7 GHz-3GHz

Resistance of Three Dipoles at Connector

Dipole 1: R1=0.223 MQ
Dipole 2: R2=0.233 MQ
Dipole 3: R3=0.222 MQ

A yearly calibration interval is recommended.

2 PRODUCT DESCRIPTION

2.1 GENERAL INFORMATION

Satimo’s COMOSAR E field Probes are built in accordance to the IEEE 1528, OET 65 Bulletin C

and CEI/TIEC 62209 standards.

Figure 1 —Satimo COMOSAR Dosimetric E field Dipole

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

3 MEASUREMENT METHOD

The IEEE 1528, OET 65 Bulletin C, CENELEC EN50361 and CEI/IEC 62209 standards provide
recommended practices for the probe calibrations, including the performance characteristics of
interest and methods by which to assess their affect.  All calibrations / measurements performed meet

the fore mentioned standards.

3.1 LINEARITY

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

Page: 4/10

This document shall not be reprodiced, except in full ar 1n pars wihout tie weitien approval of SATIMO.
The informagon consnned herew 1s & be used only or the purpose for which i 15 submiged and 15 not &
be released m whole ar pars wishout wrasen approval of SATIMO

CCIC-SET/T-I (00)

Page 127 of 198




()

Report No. SET2014-13062

COMOSAR E-FIELD PROBE CALIBRATION REPORT Ref: ACR962.14 SATU A
SATIMO

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.

3.3 LOWERDETECTION 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 IS orY

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-equivalent liquid, with the plastic box illuminated with the fields from a half wave dipole.

The dipole is rotated about its axis (0°-1807) in 157 increments. At each step the probe is rotated

about its axis (0°-3607).

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 flat phantom is 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 65 Bulletin C, CENELEC EN50361 and CEI/IEC
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 analysis of the probe calibration in waveguide

. " . Uncertainty Probability s . Standard

ERROR SOURCES value %) | Distribution | Divisor “ | Uncertainty (%)
Incident or forward power 3.00% Redangular \/r3— | 1 1.733%
Reflected power 3.00% Rectangular \[5 | 1 1.733%
Liquid conductivity 5.00% Reaangular V’3 | 1 2.886%
Liquid permittivty 4.00% Rectangular \/5 | | 2310%
Field homogeneity 3.00% Rectangular V3 | 1 1.733%
Field probe positioning 5.00% Reaangular \ﬁ | | 2.886%
Field probe lineanity 3.00% Redangular \,/_— | 1 1.733%
Page: 5710
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SATIMOD
Combined standard uncertainty 5.832%
Expanded unce rtainty 12,10
95 % confidence level k =2 RN

5 CALIBRATION MEASUREMENT RESULTS

Calibration Parameters

Liquid Temperature 23°C
Lab Temperature 23°C
Lab Humidity 58 %
5.1 SENSITIVITY IN AIR
Nomx dipole | Nomy dipole | Normz dipole
I (VAVM) )| 2 (PVAVmM)Y) | 3 (pVAV/im))
7.23 6.10 5.74

DCP dipole 1
(mV)

DCP dipole 2
(mV)

DCP dipole 3
(mV)

3.2

93.1

90.2

—

E=\E’+E; +E;

Calibration curves

882 =
200- - ] R
// <
—_— e / /'/
Zz 600-; i
g 400~ —
w o 1
200- =
../"’/J’/
1-i7 .
0.0 01 0.2 03 0.4 05 06 07
Valtage V)
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Calibration curves ei=fiV) (=1,2,3) allow to obtain H-field value using the formula:

Dipole 1
Cipole 2

[ipote =
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5.2 LINEARITY

Linearity

1.00-
0.75-;
0.50-
0.25-

I )
0.25-
050-
0.75-

-1.00-
Lll 200 400 600 800 1000 1200 1 4'71

E-Field [V/m)

Linearity Error (dB)

Linearity:0+/-1.42% (+/-0.06dB)

5.3 SENSITIVITY IN LIQUID

Liguid Frequency Permittivity Epsilon (S'm) ConvE

(MHz +/-

1 00MHz)
HIL850 835 42.56 0.87 5.51
BL.8§50 835 55.26 0,97 5.68
HIL 900 900 41.79 097 5.20
BLIOX 900 5598 105 5.33
HL 1800 1750 40.17 1.39 4.80
BL 1800 1750 52.05 1.49 4.9
HIL 19040 1880 39.80 145 549
BL 1900 1880 52.55 1.52 5.65
HL2000 1950 3893 1.42 4.80
BL2000 1950 53.12 1.50 5.02
HI 2450 2450 38.64 1.83 4.81
BL2450 2450 52.02 1.95 491

LOWER DETECTION LIMIT: 9mW/kg

Page: 7/10
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5.4 ISOTROPY

HI.900 MHz
- Axial isotropy: 0.04 dB
- Hemispherical isotropy: 0.04dB

tsaliopy curves
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n |
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HL1800 M Hz
- Axial isotropy: 0.05dB

- Hemispherical isotropy: 0.06 dB
Isoliopy culwes
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HL2450 M Hz
0.07 dB

- Axial isotropy:
- Hemispherical isotropy: 0.08 dB

Isoliopy curwes
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6

LIST OF EQUIPMENT

Equipment Summary Sheet
Equipment Manufacturer/ . Current Next Calibration
Description Model MemNiewion iYe: Calibration Date Date
. \Validated. No cal Malidated. No cal
Flat Phantom Satimo SN-20/09-SAM71 required. equired.
’ \alidated. No cal \Malidated. No cal
COMOSAR Test Bench Version 3 NA required. equired,
Network Analyzer | Rhode & Schwarz SN100132 022013 022016
A Characterized prior to |Characterized prior to
Reference Probe Satimo EP 94 SN 37/08 test. No cal required Jtest.  No cal required
Multimeter Keithley 2000 1188656 11/2013 11/2016
Signal Generator Agilent E4438C MY 48070581 12/2013 12/2016
; Characterized pnor to |Characterized pnor to
Amplifier Aethercomm SN 046 test. No cal required Jtest. No cal required
Power Meter HP E4418A US38261498 11/2013 11/2016
Power Sensor HP ECP-E26A UsS37181460 11/2013 11/2016
: ; Characterized prior to |Characterized prior to
Directional Coupler Narda 4216-20 01386 test. No cal required|test. No cal required
g . \alidated. No cal \alidated. No cal
Waveguide Mega Industries | 069Y7-158-13-712 required. equired.
: Jix A \Validated. No cal Malidated. No cal
Waveguide Transition | Mega Industries [ 069Y7-158-13-701 required, equired.
; 7oAy A \Validated. No cal \alidated, No cal
[Waveguide Temination| Mega Industries | 069Y7-158-13-701 required. equired,
Temperature / Humidty|  Control Company 11661-9 32014 312016
nsor
Page: 10/'10
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COMOSAR E-Ficld Probe Calibration Report
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SHENZHEN BALUN TECHNOLOGY Co.,Lid.
BLOCK B, FL 1, BAISHA SCIENCE AND TECHNOLOGY
PARK, SHAHE XI ROAD,

NANSHAN DISTRICT, SIIENZIIEY, GUANGDONG
PROVINCE, P.R. CHINA 518055
SATIMO COMOSAR DOSIMETRIC E-FIELD PROBE
SERIATL NO.: ST\:’Z";'/'M EPCG210
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SATIMD
1 DEVICE UNDER TEST
Devica Under Test
Dzvice Type COMOSAR DOSIMETRIC E FIELD PROBZ
Munuleg.urer Satma
Medel Sebz o
Saral Nomher SN 2714 ZPG21D
Preduct Condition (new ! used) New
Frequency Bonge of Proke 0.3 CHz-6GHz
Resistuwe ol Thiee Diooles 2L Conrector Dipole 1 R1=0197 N2
Dipale 2 R2=0 220 MO
Dipule 3. R3-0. 241 NI

A yearly cal-bratien interval s recommended.

2 PRODUCT DESCRIPTION

21 CENERAL INFORMA TION

Satimo's COMOSAR = ficid Probes are bui € in accordance o the TREE (328, OFET 55 Bullet n O
and CERIEC 6Z20% xiandards,

Tigure | — Suitme COMOEAR Dasimetvic & f2ld Dipole

Proke Leagta 33C mm

[ength a” Individuz1 Dipeles 2 mm

Maximum exterral diameter 8 mm

Probe 1" p Externe 1ameler . 2.5 m

Distance between dipoles ) probe extemty | Twm o

2 MEASUREMENT METHOD
It (EER 152& OFT €5 Bulletin C, CENELEC ENS0251 and CEVIEC 62209 standards srovide
recoramended practicss for the probe calibrations. ineuding the performance characteristics of
interest and metheds by shich to azzess therr allisct Al calibrolicns £ mseasurements perirmed mesl
the tore mearioned s12ndards,

31 ZINEARITY

Ihe evaliition of e linearity was done in [ree spres using the wavegnide, performing o power
swee to cover the SAR sange 0.01Wrkg 1o [00W/kg.

Fape: 4710
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SATIVIO

3.2 SENSIIIVITY

The sensitivity factors of the three dipoles were determined using a two step calilbvat.on method (a1
arcd tissie stmulzing Heagoidy nsing wavegiides as outlined in che skndsds

35 _OWER DETECTION LIMIT

The lower dexection [imil was asseysed using Cie same s ezl sel up s vsed Tor the Ligaity
measurament. | ae required ower dateetion Hmitis 10 mWile.

34 [ROTROPY

The ax:al isotropy was evaluated by exposieg e prabe v o relerence veve o 2 standard dipole
with the dipole mounted uncer che flat phantora in the test configuretien suggested for system
vzlidzsions and checks. The probe was totated aleng its main axis from C - 360 degrees in 15 demee
steps, The hemispharcal isolmony s determined by insertng (e probe in o thin plaste box Flied
with tissue-equivalent iquid, with the plestic box illuminased with tae fields from @ halt wave dipole
The dipolz is rotaed about its axs (°=1807) i 157 nerements, AL cuch <2p the probe is moated
abont its axds (0% 360°).

35 RAOINDARY EFFECT

The bowmdary ¢ few. 15 delined as the devizbon hebween the SAK maasured data and the expected
exponential decay in the ligui¢ when the probe i3 oriented nomal to the interfaee, To evaluats this
effec:, the liguid filed dat phantem 1= expezed te felds from sither a reference dipole or waveguice,
With he probe rorowl Dy the phantom surthcs, (b peak sparal averces SAR s ressonad ord
cempared to the analvtical valve at tae surface.

4 MEASURENMENT UNCERTAINTY

The guidelines outined in the _EEL 1228, OET 53 Bulletia U, CENELEU EN30301 awd CELIEC
62209 staadards were ollowed 10 zenerzte the measuement unecrtainty assoeiated with a9 B-fe'd
probe calibration usiag the waveguice fschnique. All uncertzinties listed below represen: za
expanced uncedmnly expressed ol nppoximeiely the 93% conlidenee svel using o caverage lclar
ol k=2, trzceable te the [nernationally Accepled Guides o Measurament Uncertainty.

LUacertainty analysis of the probe calibralion in wavepuids
A LIS Uneertainty Probahility ot Stundund
- g1 vy
ERROR EOURCES value (%) Distribution Divisar < Uncerrainty (%a)
Incidenr ar forward powor 300 Reeganeily \E | 1.73%%
< |
Rel ected power 3.00% Rectangula: \,’:‘. [ | g23%
Liquid conduzr vizy 500 Rectangula’ Wi | I 2.887%
Licprid permittivisy 4007 Kectangula: \,6 | i 2500,
Field homngeneity 3004 Recmangnia Y 1 T
Iizld probe positoning 500 Rzctangular “f_f 1 2887
= |
Field probe linearity .00 Rearangular J:: l | 113204

Sage A

Vs diewenin iall vof Be reesdvead caceu 0 K3l ar ur gavt, wikont the eiter apmovd gf ST
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SATIMO
Comained standard uncertrinty I ] S A%
Expanded uncerainty 125%
95 % confidenze leve k=2

5 CALIBRATION MEASUREMENT RESULTS

Calibration Paramaetars

_Liquid Tempezatuse 21 °C
Lah Terperafu-e 21
Lab Fluridity 5%

5.0 SENSITIVITY IN AIR

Norx dipele | Naoamy dipole | Normz dipole
L (uVVAnY) | 2 (WVmi) | 3 (uvavam)?
A= 0.3+ 0352

DCP dipole | | DCP cipele 2 [ DCT dipole 3
(V) ) V)
a0 20 CO

Calbrahon enrves er= (V) 0= 2 8 allow Lo ablan H-Teld value waing e Drenalz,

, o3 v 2 -1
,:=‘)“l +l}_~ +l:}.

Calibration curves

045~ l [
: 7
BJJ ‘ _j‘_)‘ji'\'
L2
— 60D —srad
= T Dipoe
3 a- A" : Dipoe 2
2 / P
w1 g | Dipos 3
20-——4~ —1—
¥
1~ c
nan o ne4e N a0g o1l 012 C14015
Yaitage V]
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Rel' MCROSS LML A

52 LINEARITY

Linearity

~ineenily Eiiai [cB]

I}
0
0
uJu- bt
U
a

14 22

22 2
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SAR Reference Dipole Calibration Report
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Summary:

Ihis decument preserts the methad and results from an aceredited SAR reference dinole calibration
pecformed in SATIMO USA using the COMOSAR st bench. All calibration results are maccable

1o mglional metulogy instilutions,
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1 INTRODUCTION

This documen: conrains a sumumary of the requirements sct forsh by the IEEE 1528, OET 63 Bullctin
Cand CELFIEC 62204 standards for reference dipales usad for SAR mensurement system validations
and the measurements that were perlormed 0 verify that the product complies with the fore

mentioned standards.

2 DEVICE UNDER TEST

Device Under Test
Device Type COMOSAR 835 MIz REFERENCE DIPOLE |
Manufacturer Salima
Muodel SID83S
Serial Number SN (04713 DIPOGR33-217
Produet Condition {new ! used) used -

A vearly ealibration interval is recommended.

3 PRODUCT DESCRIPTION

EN GENERAL INFORMATION

Satumo’s COMOSAR Validation Dipoles dre built in accordance to the [EEE 1528, OET 65 Bulletin
C and CENTEC' 62209 standards, The precluet is designed for use with the COMOSAR test bench
only.

R . - = ""r_l\""w:,n‘
‘_1 ¥ X ‘ﬂ e o
FEFE DT N

Elp g % i
i e W - y e RN
ED b E s

Figu ve 1 - Satimo COMOSAR Validation Dipole

Vel N ST i e e anlewil S W 0 o e pvast weeiand e ieieren ape gl op NS
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4 MFEASUREMENT METHOD

The IEEE 1528. OET 65 Bulletin € and CELTEC 62200 standards provide requirements for
reference dipoles used for svstem validution measurements.  The Tollowing measurements were
performed to verify that the praduct complies with the fore mentioned stancards.

4.1 RETURN 1OSS REQUIREMENTS

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

4.2 MECHANICAL REQUIREMENTS

The TEEE Sid. 1528 and CEFIEC 62209 sandards specify the mechanical components and
dimensions of the validation dipoles. with the dimensions frequency and phantom shell thickness
dependent. The COMOSAR test berch employs a ® mm phantom shell thickness therefore the
dipoles sold for use with the COMOSAR test bench comply with the requirements sel forth for a 2
mm phantom shell thickness.

5 MEASUREMENT UNCERTAINTY

All uncemainrics listed below represent an expanded uncertainty expressed at approximately the 93%
confidence level using a coverage [actor o'k 2, fraceable to the Internatianally Accepled Guides 1o
Measurement Unuerlainty.

5.0 RETURN LOSS
The Iollawing uncertainties apply to the return loss measurement:
Frequencey band Expanded Uncertainty on Return Loss

A0-6(HHINMH 2 n.1dB

52  DIMENSION MEASUREMENT

The following uncertainties apply (o the dimension measurenients:

Length (mm) Expanded Uncertainty on Length

3300 0.03 mm

33 VALIDATION MEASUREMEN I

The guidelines outlined in the [EEE 1528, OET 65 Bulletin €, CENFLEC ENSO361 and CELITEC
02209 swandards were followed o gencrale  the measarement uncerlainly  for validation

MCASurcments, . —
Scan Yolume Expanded Lncertainty
lg 203%
[0y ‘ 20.1 %

Page: 311

s st Wl war be repvodiacad, exoone i Sl ae i par, etk B entien auenea? of ST,
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i CALITRRATION MEASUREMENT RESTLTS

6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIQUIL

Fraquancy. Mz

o0
Freyueney (MIlz) Return Loss (AB) Requirement (dB)

833 -23.17 =20

Impedance

574 Q-0.2i0

6.2 RETURN LOSS AND IMPEDANCE IN BODY LIQUID

Frequency, Mz

735 0 70 B0 X S0 S50 B0 =0

-3~

90 535

l
|
i
|
{
1
i

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

Impedance

835 -24.50 -20 55001 3.9jQ
6.3 MECIHANICAL DIMENSIONS
Frequency k2 L mm hmm dmm
required measured required measured required measwred
300 420021 % 6.35=z1 %,
450 230041 % G.35 21 %.
750 176041 % . 6.35z1%.
835 | 161041% PASS 89.8=1% PASS 1611 %. PASS
Page: 011
| vt A aa v s N A St e pvens withen (e weitiva eppvonsy! oS8 DL
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am 149,041 % 823 -1%. 16 11 %.
14950 891 =-1%. 53.7:=1%. 34611%. -
7800 89541 %, 50.0=1%. 3.6 1 %.
1640 O, 4571 %, 3.6 41 %.
1750 75221 %, 428=1%. 1681% |
1900 | 720:1% 427=1%, 35£1%.
1900 680=1%, " msaw. 3.6£1%. i
Y 66321% 36521 % 3551%.
2000 | sas=tm 37.5z1%. 36£1%.
2100 | 6ro=tm. EI=H T 3sa%
2300 | sssatm 316z % 36£1%.
2450 | stsam 304=1%. 35£1%.
T 200 | aBs21% ®Bzt%. | 3¢
i 3000 41521 %, 2501 %. 3.6£1%.
3500 [ sream 26.0=1%. 35£1%.
| 3700 ‘ 34.721%. | 264z1%. 3.6£1%.

7 VALIDATION MEASUREMENT

The 1EEL Std. 1328, OET 63 Bulletin C and CELIEC 02209 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 hiquid illed Nat phuntom, with the phantom constructed as outlined in the [ore mentianed
standards.  Per the standands, the dipole shall be positioned below the bottom of the phantom. with
the dipele length centered and parallel to the lengest 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

He::_e:"(v Relative permittivity [x.") Conductivity [¢] $/m
required measured required measured
30 d53:5% 087:5%
450 435:5% 0E7 5%
750 419:=5% 0BI=5 % |
&35 415:=5% PA3S 092:=5% PASS
«0 415:5% 097 5%
1480 AT5:=5% 123:=5%
1500 d0A=5% 123:z5%
1640 -;:72 =5 % 131=5%
1750 401=5% 137z5%
1800 WE=5% 143:=5%
i 190 QC=5% 142=5%
1950 0W0=5% 140=5%
2000 W00=5% 140=5%

Page. =17
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2100 39.815% 14915 %
2300 30545% 16745 K
2430 39245% 18045 %
2500 39.045% 19645 ¥
3200 3B515% 24045 %
3500 TS5 29145 %

7.2 SARMEASUREMENT RESULT WIITH HEAD LIQUID

| Software

should produce the SAR valucs shown below (for phantom thickness of 2
uncertainty for the system validation. ATl SAR values nre normalized o | W forward power, In
hracket, the mensured SAR is given with the nsed input power.

The IEEE Std. 1328 and CELIEC 62209 standards state that the system validation measurements

2 mm), within the

OPENSAR V4 :

| Phuntom - SN HHH SAMTI
Proze SNIRTT EPGI22
Liguid Hel Liguid Valves: eps” 1 42,5 sigma - (.92

Distunce between dipale center and liguid

1510 mm

Aren sean resolution

dx=8mmidy=8mm

Zocn Scan Resolution

dx-Smnvdy-8mdz-Smm

Freguenty 835 MHz
Input power 20 dB3m
Liquid Temperature 31 °C
Lab Temperalure BTG
| Lab Hum dity as %
F'E:;:Zm 1 g SAR (W/lkg/W| 10 g SAR (W /kg/W)
required measured required measured
20 285 Y
450 358 306
750 849 553
55 955 .77 {0.93) £.22 £.30 (263
xu 09 699
1450 ra) 16
1500 0.5 16.8
1640 1.2 N o
1750 354 193
1800 184 20.1
1900 397 05
1950 0.5 20.9
2000 411 11
2100 436 219
? 2300 487 233

Poygeer &0

Thes choymen! 3Rl aoy S repraciioed vrueey a s oy eneer ety fhe wealiee aepveova oS SATIO,
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2450 524 24
2620 553 26
30%0 B3R 5.7
3520 57.1 25

73 BODY LIQUID MEASUREMENT

"":::f'“‘ Relative permittivity [&,') Canductivity [a) 5/m
required measured requived measured

130 E1.9:5% 080 £5%

300 EA215% 0.92£5%

430 56.745% D.5E £5%

730 £5515% D36 £55%

8§33 E5.215% FASS ’ 05745 % PASS
woo 55.045% [ 165%

913 £5.05% | 1o615%

1430 40155 | 130455

1610 E38455% 1A+

1800 53345 % 15245 %

1900 E3345 %, 124 |
2000 33458 | [ 12e%
2100 53245 % 162 £5%
2430 E2755 % 1B
2600 2545 % I1645%
3000 £20+5% 27345 %
3300 £1345 5 331 +5 %
A200 190410 % 530 410%

3300 A39410% 592 410'%
3400 137 410% 553 +10%
Page: WIT
Vs e SRa S o miidund, s Rl or e e weminnd ddve e anoe gl ar A0 S
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SS00 485 £10 % 5.65=10%
SE00 40510 %
SRU0 482:10% |

T4 SARMEASUREMENT RESUL'T WIITH BODY LIQLID
i Sofiwere | OPENSAR V4

Phanzom SN Z0/M9 SAMTI
Prooe | SN R RPGI22 ,
_Liguid ] Rody Liguid Values: eps’ @ 54,1 sigma : 0.97
Diszance berween dipole center ang liguid 13.0mm
Arca scan resolution i dx=Rmm‘dy=8mm
Zoon Scan Resolution dx=Rmmidy=8m/dz=5mm
_ Frequency RIS MMz B
Input power 20 dBm
Liquid Temperature 21 °C
Lab Temperature B 21 °C

Lab Humidity 4505

Frague :
m,‘:::‘.nw 1.2 SAR (W/ke/W) 10 g SAR (W/kg/W)
measured ! messured
835 10311103 6,74 (0.67)

‘..-\\
=
e B0y Y
1 B
o> . N,
R ! 0 N
i ]

et | taes| 04 { : '\«,,\
a2l U= [ —

! "‘,'ylz,‘ )
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8§ LIST OF EQUIPMENT

Equipment Summary Sheet

SAM Pha ntm Salirs SN»ZO."‘DQ SAMT \r::lﬂ::;d Nocal i‘:g?:;d No cal
<—:0MOSAR Tas: Banch Version 3 NA ::?_:'g?;id No cal ;!:q'g?;id No- cal
Network Analyzer R""’“efvic"“’a’z SN100132 022013 022016
Calipers Carrera CALIPER-O1 ‘ 1212013 1272018
Reference Procbe Satimc EPG122 SN 18111 \ 1012013 170."2014
L Multimeter Keithley 2000 1128656 1202013 122016
Signal Generater Agilent E4438C MY4507058° 12:2013 122016
Ampiifier Aethercomm SN 046 ;:f’“érgge;‘eng'eg’ g;" a,ff;f;‘ég;i;
Fawer Metar HP E44184 US38261498 1202013 1212016
Pawer Sansor HP ECP-E26A US37181450 12/2013 122016
Eactional Ceupler | Narda 42152 01385 ii?m&engfesﬂf;? ?e:.rsﬁoez;f?egﬂﬁ;s
L‘jjmm”'jl'guéfnzgf Cortrel Company 11-861-0 82012 12015
Peger {11
.: W gocsmend shall non g2 reevonad e .’,'.". " .:.‘.‘.". '.|'.:|| Lan. M""'._f_&‘n'.' ‘..’\‘ :‘"ll'.'v n u;].".rl ol Al SAVTNCD
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SAR Reference Dipole Calibration Report

Ref : ACR.240.4.14.5ATU.A

TESTING (SHENZHEN) CO., LTD
ELECTRONIC TESTING BUILDING, SHAHE ROAD, XILI
TOWN

SHENZHEN, P.R. CHINA (POST CODE:518055)
SATIMO COMOSAR REFERENCE DIPOLE

FREQUENCY: 1900 MHZ
SERIAL NO.: SN 09/13 DIPIGY00-218

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

N %, ‘

T N S — T
% 7o [ACCREBITED)
TR R , s
l'l‘l. MR N b Tldde.

08/28/14

Stnmary;

I'his documer! peesents the mathod and resulis from an accredited SAR reference dipote calibearion
[ |

pertormed in SATIMO USA using the COMOSAR test bench. All calibration resuits are traceable
1o pationi | melrology mshituioes
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I INTRODUCTION

This dovument contuains a summary ol the reguirements set forth hy the TEEF 1528, OET 65 Bulletin
(C and CEFIEC 62209 saandards tor reference dipoles used for SAR measurement svster validations
and the measurements that were oerformed 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
Manufacturar Satimo
| Madel | SIDonn
Serial Numbsr [ SN0913 DIP1GO00-218
Product Condition (new ¢ used) Used T

A yearly calibration interval is recommended.

3 PRODLCT DESCRIPTION

31 GENERAL INFORMATION

Satimo’s COMOSAR Validation Dipoles are buill in uecordance o the IEEE 1528, OET 65 Bulletin
C and CEVIEC 62209 standards. The product is designed for use with the COMOSAR test bench
only,

4'
}

Figurcl - Saiimo COMOSAR ¥ rﬂn}uzmiu)rpme

Page: 4771
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4 MEASUREMENT METHOD
The EEE 1528, OLT 65 Buwletin € und CLEIEC 62209 sturdards provide requirements fior
relerence dipeles used lor system validation measurements, The [ollowing measursments were
perfarmed to verify that the product complies with the fore menrioned standards.

4.l  RETURN LOSS REQUIRCMENTS

The dipole used for SAR system validatior measuremnents and checks must have o return loss of -20
dB ar hetter. The retum loss measurement sha'l be pertormed against a liquid 1illed fat plantem,
with the phantom constucted as vutlined in the fore menticoned stardards.

4.2 MECHANICAL REQUIREMENTS

The IEEE Sud, 1328 and CELIEC 62209 standards specifly the mechanical components and
dimensisons of the vebidation dipoles, with the dimensions freguencey and phantom shell thickness
dependert. The COMOSAR test bench employs a 2 mm phuntom shell thickness therefore the
dipeles sord for use with tie COMOSAR tesr heneh comply with the requiraments set forth for a 2
mum phantom shell Cuckness.

S MEASUREMENT LNCERTAINTY

All unzertainties listed below represent an expandad uncerainty expressed ar approximately the 95%
conlidence level using a coverage [aclor of k 2. tracenble w the Intermationally Accepted Guides to
Measurement Uncertainry.

5.1 RCTURN LOSS

The following uncerluinties apply we the return loss measurement:

Frequency band Expunded Uncertainty on Return Loss
400-6000ML y 0.1 diy

52 DIMENSION MCASUREMEN T

‘The following uncerlainties apply (o the dimension measurements:

| Length (mm) Expanded Uncertainty on Length
| 3-300 0.0% mm

51 VALIDATION MEASUREMENT
The guidelines outlined in the IECE 1528, OLT 65 Bulletin C. CENELEC ENSG361 and CELIRC

62200 stendards were  followec w© gencrate the measuresient  uncerlainty  for  validation
teasurenments,

Scan Yolume FExpanded Uncertainty
g N3
g 261 %

, )
Pagme 5430
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6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE [N [ICAD LIQUID

&80

ase

0 1840

*
v

e

Froquancy Mz

1880

0 1520 I 1960 15N

Frequency (Mllz)

Return Loss (dB)

190

)

-23.44

.20

.2 RETURN TOSS AND IMPEDANCE [N BODY LIQULIL

.dB

AR R 1L A11 4

Frequaney, M2

1280

Frequency (Mlz)

Return Loss (dB)

WO 1E0 S0 e 1920
| | y

1
|
|

Requiremen((_dB)—l ) Impedance

2000

5408210

g Requirement (dB)

Impedance

1904 -27.36 =20 SIT0 440
3 MECHANICAL DIMENSIONS
Frequency Mz Lmm hmm dmm
required measJared required Measurad required measured
300 RVIUE S B 250041 % §.35 11 %,
451 250021 % Sr RS BN LELEIR )
0 160 z1%. 00=1 % Ga11 %
335 pLANILES B EEA R B 15:=1%.
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300 WM E B3341%. 364 4.
1450 23115 I s LGEl.
1L 50.5 42 %, 500 L% 36-1% |
1640 0% mIa% | 16=1%
' 75.2:.1%. Q20:1% 14=1%
2.0-1% AL T=1% 15=1% ¥
~a00 PSS 15+1%  Pas
2950 3L11%,
T zom 364N
2100 T aEH % |
7300 36%
a0 316+ K
2600 T 31621%
3C00 I16-1%
3500 16-1%
T \ 146218 |

7 VALIDATION MEASUREMENT

e ILELE Std, 1528, OF1 63 Bulletin € and CEFIEC 62209 stundurds state that the system
yalidation measurements must be pertormed using a reference dipole meeting the fore menticned
rerur loss and mechanica’ dimension requirements, The vaidation measurernent must be performed
ugainst & liquid filled fiat phantomm, with the phantem constructed as cutlined in the fore mentioned
standards.  Per the standacds, the dipole shall be pesitivned below the botom of the phantum, with
the dipole lenath centered and parallel to the Jongest dimension of the Mat phantam, with the top
surface of the dipels at the describad distance from the bottom surface of the phantem.

71 HEAD LIQUID MEASUREMENT

H‘e:::f:nw Relgtine permittivity (¢,') Conductivity (o} 5/m
A requirad measured recuired measured
30 45345 08745 % i
450 23Llh% v-v(l.!'.'.‘ ELR S
Ml a1945% QES 2L %
035 AL515'% 00K
| U558 % LIS ]
wWs==% 170-53%
i 1200 a0d=5% 1235
[ L340 4.7 =5 % 131 .t;x_ [ =
e 1752 | 40120 % 13715 %
1300 045 % 14D 5K
1900 -‘JJE 5% PASS 14015 '% FASE
14450 —TD 5% 11025 %
2000 LU0 1:::t— LA 5%

o rw wihowt e s
Ao for a8
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2100 3845% I 14%45%
2300 13515 % I LET5 %
450 3.2 ’5""1’ Zif | Len=%
2hll S0 % | 1s=%
300¢ 1546 % 2403 % |
3500 YRS LY 281=%

72 SAR MEASUREMENT RESULT WITILHEAD LIQUID

e IEEE Sul. 1528 and CLEIEC 62209 standlards state that the system validation measurements
should prdduce the SAR wvalues shawn helow [for phantom thickness of 2 mm). within the
uncertainty for the system validation. ALl SAR volues are nomalized o | W fervard power, In
bruckel. the measured SAR ic given with the used input power,

S
Plussitor
Pratie
Liquid_
D stans betwasa dipole ceater and Tiquid
| Arca sean resotution
[ Zoon Scan Resalution
Freauercy
Input poswer

OPFNSAR Vi
SN W9 SANTI

de~Emrvds=8mm

A -Smrvds—-§ond =S e
1400 M
20 di3m

Liquid Tempervare 214C
Lob Temperarue B 21.5C
| ah Humidite 15 %
et 12 $AR [W/kgAV) 10 g SAR (W g/ W)
required [ megsared required measured
360 2.85 BETE
s 450 ‘ 3.6 '
Tl 445 | RO
815 56 [ 527
L1 108 I 4 0.35
145¢ 28 1€
e 15CC 30.5 i 162
1640 342 13.4
1750 3k 18.2
18CC 384 20
1) meo M 203714040 2.5 20E2(2.16)
1550 aUn 26.9
20C0 aa 8%
2100 236 ne |
20 48.! 231

S AT

i is a1

Hhe oy

ISR I iAo oA g e
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524 k2]

533 22,1
1000 a3.8 25,7
KEH] 6.1 5

73 BODY LIQUID MEASUREMENT

30U
450

F
'";':IT"" Relative permittivity (5,’| Conductivity (1) S/m
A &
required measured required measurad
150 51.5 25 % 04D

SR245 %

Sbtis

091 +5 %

08315 %

09625 %

097455

1O% 1 %

750 5545 %
833 55.245%
Q00 3501258
915

1450
L610

106 +5 %

13015%

1 800}

14045 %

PASS

1200

2000 S135% |
2100 5325%
2450 SLIS%
2600 51L5=5%

UOU
3300
5200

5300

S20-5%,

2I305%

£30+0%

L5 L0%

5400

B A L

552410%
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1.4

Snftware
Prantone

00

AH=1U %

S600

3T H0%

a55 210 %

5800 |

ARZAIC R ARUDLID%

SAR MEASLUREMENT RESULT WITI BODY LIQUIL

IFrabe

|iguid

[ OPENSAR V4

SN 20k SAMTY

1)istance bes
Arca se resa’
Scan R

Lrequenay

en i le weater aid liquid

wrian

ix=Smmvdy-8mn

gt novver

Ligquid Temaer

Lab Temp
Lab Hlumidi

elution xSy Knvdz—3mm
1510 MH 2
20 LHm ]
e : : — _—
213
5%
":‘,f_“"“ 1§ SAR [W/ig/w) 10  SAR (W/kg/W)
V=7
measured measured
1000 40.81 14 08! | 21210212

Pt~y

o A

I s W

L e il
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8 LIST OF EQUIPMENT

" e
o } =] i oo Y [} 32 - )
; Equip I‘aﬂupdugr. Btendiicatlon NB ' - Current_ & | Nextb@alihration
= ' |Wlentification Na. < S, R
_ ®peseription LA g 1l #n N dliibration Batef o Date ¢
& AN A Vaidated. Nocal Validated. No cal
SAM Phantom Satmo SN-20/0&-SAMT required, equired
i S o~
COMOSAR Tes! Bench Versier 3 NA NG N alidated.: No'-cal
required required.
o <, g
Nelwork Anialyzor | <1008 % Schwarz SN100132 022013 0212016
Calipers Camrara CALIPER-01 122013 122016
Referance Probe Satimo EPG12Z SN 1811 w2013 102014
Multimeter Keithley 2000 1188656 12203 1212016
Signal (Generazor Agllent 44350 NYLE070587 12203 12/12016
1 ) n Characterized orior to Characterized pricr to
ampl S
Ampiier Aethercomm SN 048 fest Nocalreau red. 1est Mo cal renuined
Powveer Meter HPF E4418A Us2az51498 1252013 12/2016
Powe Sensor HP ECP-E28A US37151460 122013 1212016
Directionsl Coupler Narda 4216-20 01385 Characterized prior to|Charactarized prior 1o

Temperaturs and
Humidily Sensor

tesl No cal requirest. |fes!. Mo cal required

Confral Company 11 661 & R202 8201E

Dhee ey il

i aeals oat e e waglen eyt ey ol S

EALTETTRS L AR T U L F S

AN [N EEN W o ambeiied wad o oad v
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SAR Reference Dipole Calibration Report

Ref : ACR.240.6.14.SATU.A

-*v'; & ¥ “\. hex s : = I . o
=y R _ 0 3 <, b
®

'CIC SOUTHERN ELECTRONIC PRODUCT

o TESTING (SHENZHEN) CO., LTD
I & I | ELECTRONIC TESTING BUILDING, SHAHE ROAD, XILI
b TOWN

SHENZHEN, P.R. CHINA (POST CODE:518055)
SATIMO COMOSAR REFERENCE DIPOLE
FREQUENCY: 2450 MUZ
SERIAL NO.: SN 09/13 DIP2G450-220

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

Calgrarar GORI wilenadl

08/28/14

Suammary:

Phis docament presents e methaod and results from: an aceredited SAR referznce dipole calibrtion
performed in SATIMO USA vsing the COMOSAR rest beneh.  All calibration results are waccable

Lt national metrology institutions
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INTRODUCTION

menlioned standards.

DEVICE UNDER TEST

Device Type

Device Under Test

Rl ACR 24046 M4 5ATUA

This document contains a suaunary of the requirements set forch by the [EEE 1328, OET 65 Bulletin
C and CEFIEC 62209 standards for reference dipoles used for SAR measurement system validations

and the measurements that were performed W vernily that the product complies with the fore

COMOSAR 2450 MI12 REFERENCE DIPOLE

Manutacturer 1 Satimo
Model ‘ S1D2450)
Serial Numbher | SN 09713 DIP2GE50-220

Product Condition (mew / used) | Used

A yearly calibration interval s recommended.

PRODUCT DESCRIPTION

GENCRATL INFORMATION

Tz chovwmensd shel non By repvonkiow! eacy

N
™ &

i R E N B

B
B R

" oy Tl all Tl T

¢ n - |
Figare | - Satimo COMOSAR Validation Dipole

Pegae: 35904

Satimo’s COMOSAR Validation Dipoles are built in accordance to the IEEE 1528, OE'T 63 Bulletin
C and CELIEC 62209 standards. The produet is designed for use with the COMOSAR test bench

a0 el e i e, il M eniien apn ool ) VTIA0)
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4 MEASURFMENT METHOD

The IEEE 1528, OET 63 Bulletin C and CELTEC 62209 standards provide requirements for
reference dipoles used for system validation measurements.  The following measuremenls were
performed to verify that the product complies with the [ore 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 return loss measurement shall be performed against a liquid flled flat phantom,
with the phantom constucted as outlined in the fore mentivned standunds.

4.2 MECHANICAL REQUIREMENTS

The IEEL Std. 1328 and CELIEC 62209 standards specify the mechanical components and
dimensions ol the validation dipoles, wita the dimensions frequency and phantom sacll thickness
dependent. The COMOSAR test bench employs a 2 mm phantom shell thickness therefore the
dipales sold for use with the COMOSAR test hench comply with the requirements set [orth fora 2
mm phantom shell thickness.

3 MEASUREMENT UNCERTAINTY

Al uncertaintics listed below represent an expanded unceraingy expressed at approximately the 95%
confidence level using a covernge factar o'k 2. traceable 1o the Internationally Accepted Guides 1o
Mensuremen! Uncertainty.

S RETURN LOSS

The following uncertainties apply o the return loss measurement:

Frequeney band Fxpanded Uncertainty on Return Loss

400-6000M 117 0.1dR

5.2 DIMENSION MEASUREMENT

The following uncertainties apply W he dimension measurenents.

| Length (mm) Expanded Uncertainty on Length

3- 300 (.05 mm

53 VALIDATION MEASUREMENT

‘The guidelines outlined in the [EEE 1528, OET 65 Rullelin C, CENELEC ENAN361 and CELTEC
62209 standards were  followed] 1o generate the messurement  uncertainty  lor  validation

measurements,
] Scan Volnme Expanded Uncertainty
1 12 203 %
10 g 20.1 %

Poge: 5711

v hts aactmory sRan and e roprsabsed cxcepd & A G an pxers withane Wie weten apeveovad o SATILG
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6 CALIBRATION MEASUREMENT RESULTS

i1 RETHRN LOSS AN IMPEDANCE IN TTEAD LIOQTUID

Frequency M

2330 W N0 420 2440 2950

2480 00 2520 ZiSOI
1

o 2 i

- 2> !

& o 1

» |

4.-) !

1

o £ e s e ‘
Frequeney (MHz)  Rceturn Loss (dB) Requirement (dB) Impedance

24540 -27.30 -2) 5170 +38jQ

6.2 RETURN LOSS AND IMPEDANCE IN BODY LIQUID

Fraoumncy, MHz |
2350 2380 7400 M0 2440 4ED 24RD 2500 2ROD x5

Frequency (MHz) [ Return Loss (dB) Requirement (dB) " Impedance
2450 -27.56 -20  S43Q+0930Q

6.3 MLOCHANICAL DIMENSIONS

|
Frequency MHz Lmm hmm dmm |
required measured required measured required measurad
30 420.0z1%. 250021 %, £A511 %
450 290.2=z1%. 1667 =1 %. E3A511 %
750 176.0=z1%. 100C =1 %, BASHTH
8315 16121 %, 9.311% 3.6 17 K,

Vage: 601

Tiine el wmend ehetd nof be repvoxkaond excemt v S0 or i pxid, willkese! the wnien apgeeand ef SATINGD
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ara 149011 %, 83.3 21%. 3641%
1450 85.1=1%. 51721%, 3641 %
1503 U5=1%, L0.0+1 %. 164+ %
1640 M0 =1% 447 115, 364 %
1750 "%, 42311 %, 2611 %
W0y | ma-s. 41711 %, 1611%
1900 [ [TLEHES BN A5.5 101 %. 36 %
1954 663 1%, 305 L1 %, 1611 % B
2000 TIETY 37551 %, 3681% |
ZIUJ_ 610 1%, 35751 %. ETR S S
2300 4 1%, 32511 %. 10611 % | N
2454 | st5aw, pass 30451 %. PASS 3641% ‘\ PASS
2500 - 484 1%, ‘ Z8.3 51 %. ENTRR S ‘
3000 414 1%, 25.0 11 %, 1611 %
3600 17,041 %, 26.4£1%, 3611%
I 14,01 %, 264 11 %, 3611 %

7 YALIDATION MEASUREMENT

The ICEE Std, 1528, OET 65 Bulletin € and CEFIEC 62209 standards stule that the system
validation measurements must be pertormed using 2 reference dipole meeting the fore mentioned
zeturn loss and mechanical dimension requirements, The validation measurement must be performed
against a liquid filled fla: phantom, with the phantom constructed as outlined in the fore mentioned
standards.  Per the standards, the dipole shall be positioned belinw the bottam of the phantom, with
the dipole length centered and parallel w the longest dimension ol the flat phantom, with the wp
surface ol the dipole at the described distance Trom the bottom swrface of the phantom.

7.1 HEAD LIQUID MEASUREMEN

Fre: ;:znw Relative permittivity {5’} Conductivity (o) S/m
required measured required measured
300 35,319 % SETRLY
350 43515 % 08715 %
250 1515 % 0.89 15 % -
Y3, A1 h K 00 15 ¥
J0u 41545 % 097 %
1430 A05 45 ¥ 1.20 45 %
T A4 15 K 12315 %
T 40315 % 13115%
1730 40115% 13715%
1800 40015 % 14015 %
1800 40015 % 14015 %
1850 40.045% 14015 %
2000 40.0 15 % LA015 %
Paye; 11

Yiiis aexnmend st ol be rpranayal exoep i N e i oxen! witkesst e wnies aervoaad g 547150
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2100 EUR ) 145945%

2307 355-5% 167459

2457 36 0 -6 % PASS 18045% FASS
2600 3BO=5% 19625 %

3007 3E5-5% 240459, ‘
3507 TETE 2.01 459 l

B

“
LT

Soflwire
Phanton
Prohe
Liguié:

Area sean resolution
Zaon Sean Resolution
Frequency

Inpar power

Liguid Temperature
Lab Temperature

Lal Tlamidiny

Distance between dipole center and liquid

SAR MEASUREMENT RESULT WITH HEAD LIQUID

The [EEF Sid. 15328 and CELTEC 62209 siandards state that the system validation measurements
should produce the SAR values shown belknwy (lor phantom thickness of 2
uncerlainly for the system validation.  All SAR values are normalized o 1 W lorward power. Tn
hracker. the measured SAR is given with the used input power.

OPENSAR V4

SN 20:09 SAMTI

SN IR EPGI22

Head Ligquid Values: eps'
100 2
dx=Rmmdy=8mm

| 2450 MIlz
| 20 <Bm

dyu=Rmmedy=Rm/dz=5mnm

2 mm), within the

390 sigrra

FIE:
21°C
13 %
i 15 SAR [W/kg/W) 10 g SAR (W/kg/W]
equired | measured tequired measured

200 235 194
450 458 106
750 pas |
83 956 | 22
500 10,9 [ 6.99
1450 29 | 16 i
1500 05 16.6
1640 4.2 184
1750 36.4 19.3
1800 38.4 204
1500 30.7 —
1950 105 720'5
2000 a1z 1
2100 136 20
a0 | a87 e

VA AN U T R e e v

Page: K111
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O WO TR AN ool gf SA YL
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2450 52.4 £3.60(5.35) e ‘231’? 12.38]
2620 553 246

3000 538 25

3500 §7.1 5

3 BODY LIQUID MEASUREMENT

licl ACR24U5.1454TU A

Fre:::fznw Relative permittivity {s,’) Conductivity (0) $/m

required measured required meuwred—
S0 61915 % 08015 %

300 68315 % 0.92 15 % |
450 56.715% 0.9415%
750 55.515% 0.96 15 %

835 45,3 15% A7 15% |
900 55.015% 1.0515%
915 55.015% 10615 %
1454 54.015% 1.3015%
1610 53E45% 14D35%
1800 53.345% 1.5245%
1 KK} 53.335% 15235%
200K} 53.345% 15245%
2100 53.245% 16245 %

2450 52745% |  PASS 1.9515% PASS

200K} 52545% 21645 %
RIS 52.045% 27325%
3500 51.145% 33135%
520K 450=10% 530210 %
5300 4B3=10% 542210 %
5400 B7:10% | 553:10%

T e ahovument 2hnad o e repvenheond eacvp i e an L inidons e cnidn apnecial af SATTA0

r 0i1)
Pagre: W14
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456 £10%

565£10%

13510 %

577 +10%

432 £10 %

an resnlutian

Ar

Zoon Scan Resolution

Freguency

In Il[‘fl-‘).'l“l”
_Ligu d emperature
_I;:h Tempertture

Lab Hunidity

Frequency

MHz

1 £ SAR (W/kg/w|

600 £10 %

74 SARMEASUREMENL RESLILT WITH BODY LIQUID

OPENSAR V4

SN 2009 SAMTI

SN IR EPGE22

Body Liquid Values: eps’ : 53.0 sigma : 1.93
10.0 mm
dx=8mmidy=8mm
dx=8mm/dy=8m:dz=Smm
2450 MHz

20 dBmn

21°C

21:7C

45 %

10 g SAR {W/kg/w)

measured

measured

52,65 15.27)

23 731237

L

L]

e - .
ot
= dem IV -

§ e
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8 LIST OF EQUIPMENT

I 2 e
01 sp..e..g l\jll\mﬁfcﬁl!ri ; &mﬁam NG x:: hg,gmi b: Next: Gahtr;?x;
SAM Phantom Saimo SN-20/09-SAMT 1 :‘::gf:sd el :‘:"3?;3" '\j° el

COMOSAR TestBanch  Version 3 NA :‘e‘f]':j"fe‘z" NGt g"\j’ife'gd‘ L
Network Analyzer Fhds Z& f;hwa" SN100132 022013 02/2016
Calipers Carvera CALPERO1 | 122013 1212016
Refeerce Probe Safimo EPG122 SN 18'11 1012013 10/2014
Mult meter Keithley 2000 1188656 | 1212013 1272018
Signal Generator Agitert E4438C MY490705861 122013 12/2018

apter | naveronm | swuae_|Gareceried et Chasteraes
Power Meter HP E4418A US38261458 1212013 1212018
Power Sensor HP ECF-E26A US371B7460 122013 1212016

Directional Couper | Narda 4216-20 01386 fg;f_’aﬁfgl"fe‘q’ﬂﬁw ih‘t"a;f:zfigm_:g"
e Soraar | Control Company 116619 82012 82015

sIus Aasumens shal aa 6o neps fl.nl’ LN

|(lll O N DAY, wWncu e i

prava! af SATIHAD,
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SATIMO

THE RSy antTAR « I OOty

SAR Reference Dipole Calibration Report

Ref': ACR.240.3.14.SATULA

|2

CCIC SOUTHERN ELECTRONIC PRODUCT
TESTING (SHENZHEN) CO., LTD
ELECTRONIC TESTING BUILDING, SHAHE ROAD, XILI
TOWN
SHENZHEN, P.R. CHINA (POST CODE:518055)
SATIMO COMOSAR REFERENCE DIPOLE

FREQUENCY: 1800 MHZ
SERIAL NO.: SN 09/13 DIP1G800-216

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

% 7~ |[ACCREDITED
RO slerwen

e I

08/28/14

Sumimnary:

This document presents the method and results from an seeredited SAR raference dipole calibration
pertormed in SA TIMO HSA using the COMOSAR test bench. AL celibeation resuits are triceible
1o nazional metrology institutions.
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1 INTRODUCTION

This document contsins a summary of the requirements set forth by the TEEE 1528, OFET 65 Bulletin

Cand CEIEC 62209 standlards for reference dipeles used for SAR measurement system validations

and the measurements that were performed to verify thar the product complies with the fore

mentioned standards.

2 DEVICE UNDER TEST
Device Under Test
Device I‘-.'Ee ' COMOSAR 1800 MHz REFERENCE DIPOLE
Manufacturer | Satim
Maodel SID800
Serial Number SN 0913 DIPIGROO-216

Product Condition (new ¢ used) Used

A yearly calibration inlerval is recommended.

3 PRODUCT DESCRIPTION

Al GENERAL INFORMATION

Satimo’s COMOSAR Validation Dipoles sre buill in accordanuve w the TEEE 1528, OLT 65 Bullelin
C and CELTEC 62209 standards.  The product is designed for use with the COMOSAR test bench

only,
o L R
a4 | | M BE, B RRC e
.”i 1 l i R B
[ 4 g
LA m i
IN’ h., !

S 2 RS JE i Hi ) ’
T e, W RS RS G
i e Bt B

Figure 1 - Satimo COMOSAR Vaiidation Dipole
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4 MEASUREMENT METHOD

The [EEE 1328, OET 63 Bulletin € and CELIEC 62209 slandards provide requirements for
reference dipoles used for system validation messurements,  The lollowing measurements were
performed ta verily that the product complies with the lore mentioned standands.

4,1 RETLRN LOSS REQUIREMENTS

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

4.2 MECHANICAT. REQUIRCMENTS

The IFEE Sud. 1528 and CEFIEC 62209 standards specify the mechanical components and
dimensions of the validation dipoles. with the dimensions frequency and phantom shell thickness
dependent. The COMOSAR st bench cmploys a 2 mm phantom shell thickness therefore the
dipoles sold for usc with the COMOSAR fest bench comply with the requirements set forth for a 2
mm phantom shell thickness.

) MEASUREMENT UNCERTAINTY

All uncertaintics listed below represent an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage [uctor of k2, trueeuhle W the Internaticnally Acveepted Guides to
Measurement Uncertainty.
5.1 RETURN LOSS
The [ollsing uncertainties apply to the return loss measurement:
Frequency band Fxpanded Uncertainty on Return Loss
400-6000MHz, 0.1 dB

3.2 DIMENSION MEASUREMENT

The following uncertainics apply to the dimension measurements;

Length (mm) Expanded Uncertainty on Length
3300 (.05 mm

3.3 VALIDATION MEASUREMENT

‘The guidelines outiined in the [EEE 1328, OET 63 Bulleun C, CENELEC EN50361 and CEFIEC
02209 standards were  followed  le generate  the measuremen!  uncertmnty  for  validation

measurements,
Sean Yolume Fxpanded Uncertainty

Ig 3%

g 2011 %

Page: 311
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6 CALIBRATION MEASUREMENT RESULTS

6.1  RETURN LOSS AN IVPEDNANCE TN HEAD LIOQUID

Flequency, Ml
1700 T2C VM0 780 1780 1S00 1520 1340 1360 1880 1900
| 1)

.?;4
%
3D
| Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
1 1801 -25.01 =20 46,70 - 4330

6.2 RETURN LOSS AND IMPEDANCE IN BODY LIQUID

Frequency. V-2
1700 172 142 AD 1780 1500 122D 1240 1368 123D 190D

e ——
Frequency (MHz) Return Loss (dB) Requirement (dB) ITmpedance
1800 26.43 20 45380-13iQ

6.3 MECHANICAL DIMENSIONS

Frequency M 1z L h mm dmm
required measured requirad measurad required measurad
300 4200 1% 2%0.0 11 % HAS K
150 XA+ K 16a./ +1 % £35 41 %,
150 1/5.0 %1% LLLIRIRE B 6,3% 1%,
€35 1610 +1 % 895 11 % Ib=1'%

Page: 531
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500 143.0 =1 %, B3.3+1% 3.6 41 %,
1450 [ wan% 517¢1% 3611 %.
1520 805 11 % | sont1% YT
1640 | monw 15T 41K, 1641%.
1750 25211 % 2941 K. 1641% — )
1630 22.041% FASS 41741 % PASS 1g=1% | PASS
1800 §8.041 %, 39540 % 1521%
1550 66321 %, 38541 4, 16=1% |
2000 54522 %, 37541 %, 35=1%.
2100 61.0=1%. 35 T41A. 36=15%.
2300 36521, 32619 36 £1%. T
2450 S15=1% a1 % 36 £1%.
2600 46,51 %, 7881% 361 %

 um 41.5:1%, 25041 % 3641% T
3500 37.0:15%. | A G 3641 % i
3700 1274 % I WL 3641 % N

VALIDATION MEASUREMENT

The IEEE Std. 1528, OLT 65 Bulletin € and CTERC 62209 standards state that the system
validation measurements must be performed using a reference dipale meeting the fore mentioned
return loss and mechanical dimension requirements. The validation measurement must be performed
against u liquid Rlled Nat phantom, with the phartom constructed as outlined in the fore mentioned
standards. Per the standands, 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.

HEAD LIQUID MEASUREMEN

Fte::f:"ﬂ Relative permistivity [s,") Canductivity [0) S/m
required measured required measured
300 a5t N DATES R [
450 43545 % DRT 5 X
50 A1915% QRIS R
835 A15 15 % Q903 K
00 21545 % 0745 %
1450 ANGAL N 12015 %
1500 and 15 % 12335 %
1840 40.245% 13145 %
1750 a0145% 13745 %
1800 40025 % PASS 14015 % PASS
;’.9'::3 40025% 14025 %
2950 40025% 1425 %
2000 00=5% 14029 %

Poge: 51
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21U EC R REETY 1.43 5%
T 9515% 1,67 15 %
2450 9215% 187 5%
iU MOta%s 1955 %
T 18515% 2.42:5%
3520 7915% 291:5%

7.2 SAR MECASURCMENT RESULT WITITHITEAD 1LIQUID

The TEEE Std. 1528 and CEFIEC 62209 standards state that the system validation measurements
should produce the SAR values shown below (for phantom thickness of 2 mmy), within the
uncertainty for the system validation, All SAR valucs arc normalized to 1 W forward power. In
bracket, the measured SAR is given with the used inpul pinver,

Software | OPENSAR V4
Phantom | SN 20/09 SAMTI
Prabe | SN 1811 EPG122
Liguid | Head Licuid Volues: epe’ - 41.3 siama: 1.38
Distance between dipole center and liquid 10.0 mm
Arca scan reselution | dx~8mm‘dy—8mm
Zoon Scan Resolution dx—8ram/'dv—8m/dz~5Smm
Frequeney 1800 MHz
Input power 20 dBm
Liguid Temperamre 21°C
Lab Temperamre 21°C
Lab Humidite N 45 %
Frequen
:m? &¥ 11 SAR (W/ki/W)| 10 & SAR (W/ke/W)
required measured requived measured
Joo 285 i
450 158 3.06
750 849 335
835 5.56 6.2z
500 10.9 £.39
1450 i3 16
1500 305 6.3
1690 34.2 18.4
1750 36.4 19.3
12300 18.4 3,67 13.67) 201 20.3012.03)
1900 EEN 205
19501 40,5 208
060 11.1 na
2110 LEXS ny
2300 38.7 235

Poge 851
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SATIMD
2450 524 24
2670 55.3 24.6
3000 §3.8 1 5.7
350 ’ §7.2 24

TR ot 1 A — ’ — —
"x.& q
S R
e e |
o |
e 1) {. Labtd™
-'ﬂw - ‘ ’

FRURCRCE TS T I B
21wl

7.3 BODY LIQUID MEASUREMENT

Frequency

1z Relative permittivity |s.') Conductivity [u] S/m
required mcn.surcd requirad measured
150 $1.9 15 % D80 £5 % \
300 L3245 K DIZE5%
450 LUNELE DI 45%
750 4.5 15 0.96 45 %
835 45,2 45 X 09745 %
9 35045 K L0545 %
915 35045 % 10645 %
1450 54.046 % 1,305 %
1610 51.825% 140 <t %
1800 513:5% PASS 150 1% PASS
1900 533:5%
jﬁl‘)ﬂ 53.3:5%

2100
2430
2600

5).2:5%

5

"
-3

5%

w
~
w

L)

v

at

v
r~

0 L5%
51315%
49.0 41C %
4B.C 110N

487110%

313155 %

530410 %

9492 L%

553 40%

Page: 9711
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3300 OIS S.ES 110%
36000 485110% 537 110%
3800 482 110% £.00 £10%

SAR MEASUREMENT RESULT WITH BODY LIQUID

Scthware UPENSAR V4

Phantom SN 2009 SAMT]

Probe SN 1871 EPGE22

Liquid Body Liguid Yalues: eps” ; 53,3 siema ¢ 1,5]

Distance between dipole cenver and liguid

100 mm

Areca scan reselution

dx-8rumedy—8mm

Zoon Scan Resolution

dx-8mm’dyv-8m/dz~5Smm

Fraquency

1800 MH2

Input power

20.dBm

Liguid Tempersture

21°C

Lab Temperature

21°C

Lab Humidity

45%

"":;:f;“" 15 SAR (W/kg/W] 10 g SAR (W/kg/W]
measured measured
1820 £0.07 {402] 202712.13)

Lithem g oy v d sty

S bt

s

1 i
g | -
-l"-r( -T A e =
S| % LN o+ - P R
"
H - w\ |
! .
(13 ! .
i 1051 % 3

Lo

Page
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8 LIST OF EQUIPMENT

Equipment Summary Sheet

[ 8 Efuiphent | ¥ Mawtacturer /| B o 5o 8 5 LF
_Dosdbptn, | | | g Mgl o |9 tinatiod Nt o

prion, ~ § Model iy . : )
SAM Phantom Saimo | SN-2009-Sam7y [‘Adated. Nocal  Validated.  No cal
equirec. requirad.
Sor o el . p Nalidated. No cal Validated. No cal
CCMOSAR Test Banch Varsion 3 ‘ NA Fequirec required.
Network Analyzer | Tirode g: .,id"wa" SN'00132 0212013 0212016
Calipers Carrea CALIPER-Q1 1202013 122016
|
Referenca Probe Satimo | EPG122 SN 18!11 *0/2013 1072014
Mu timeter Keithley 2000 } 1188656 ‘212013 1272016
[ |
Signal Generater Aglent 44380 MY49070581 ‘212013 1272016
n Charactenzed pror te|Characterized prio’ to
Amplitier Asthercormm ‘ SN 046 test. No cal required |fest Ne cal required
Power Meter HFF E44 184 LJS38261408 ‘212013 1272016
Power Sensar HP ECP-E26A USar181460 212013 122016

Characterized prior ta|Characterized pricr o

I, arda 4918, ‘
Umctionai Couper | - Naxle 421020 01386 test. No cal recuired. |test No cal required

Temperatﬁré and
Humdity Sersor

Concrol Company 11-661-9 82012 72015

Page: 11:11
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The ik’ 1A vkl am uany

SAR Reference Dipole Calibration Report

Raf; ACR.2Z19.315.5481010 A

SHENZHEN BALUN TECHNOLOGY CO., LTD. |

BLOCK B, FL 1, BAISHA SCIENCE AND TECHNOLOGY
PARK, SHAHE X1 ROAD, NANSHAN DISTRICT,
SHENZHEN, GUANGDONG PROVINCE, 518055 P. R. CHINA

SATIVMO COMOSAR REFERENCE DIPOLE
FREQULENCY: 750 MIHZ
SERIAL NO.: 8N 25/13 DIT 0G750-253

Calibrated al SATIVIO 1S
21035 Barvett Park Dr. - Kenneaw, G 30144

oL

Cabravon CERT 0224412

17/08/2014

Sty

Chis docurmanr jseasen b= the melaod and rzsule Born an asaedived A1 referencs dipols ealibrasion
pacinemed fon SATIMO LISA cing rhe CORANISAR e hench, AL calibretion resill: o neceble
L ontivmal rraeralngy inglilylions,
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