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APPENDIX D. PROBE CALIBRATION DATA

Calibration Laboratory of Y

Schmid & Partner %
Engineering AG

Zaugngmnmgo. N

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral Agreement for the recognition of calibration certificates

This calibration certificate documents the traceabiity 10 national standards, which realize the physical units of (S1).

The s and the es with confidence probabiity are given on the following pages and are part of the certificate.
All calibrations have been conducted in the clesed laboratory faciity: environment temperature (22 £ 3)°C and humidy < 70%.

Calibration Equipment used (MATE critical for calibration)

Primary Standards 1D Cal Date (Certificate No.) Scheduled Calibration
Power meter E44198 GB41293874 04-Ape-13 (No. 217-01733) Apr-14
Power sensor E4412A MY41498087 04-Ape-13 (No. 217-01733) Apr-14
Reference 3 6B Attenuator SN: $5054 (3¢) 04-Ape-13 (No. 217-01737) Apr-14
Reference 20 dB Aftenuator SN: 85277 {20x) 04-Ape-13 (No. 217-01735) Apr-14
Reference 30 dB Attenuator | SN: $5129 (300) 04-Apr-13 (No. 217-01738) Apr-14
Reference Probe ES3DV2 SN 3013 28-Dec-12 (No. ES3-3013_Dec12) Dec-13
DAE4 SN: 660 4-Sep-13 (No. DAE4-660_Sep13) Sep-14
| Secondary Standarcs (2] Check Date (in house) Schoduled Check
|_RF genorator HP 8848C US3842001700 4-Aug-99 (in house check Ape-13) In house check: Apr-15
Network Analyzer HP 8753E US37390585 18-0c1.01 (n house check Oct-13) in house check: Oct-14
Calibrated by /
Approved by:
Issuec: October 15, 2013
This cabration certificate shall not be reprod oxcept in full without written approval of the laboratory.
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Calibration Laboratory of S, Schwoizorischer Kalibriordh

Schmid & Partner SN Service suisse d'étalonnage
Engineering AG % Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland ‘v.,,‘ﬁw\-’ Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA

Muttilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMX,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx.y,z

DCP diode compression point

CF crest factor (1/duty_cycle) of the RF signal

A.B,C,D modulation dependent linearization parameters

Polarization ¢ @ rotation around probe axis

Polarization 8 3 rotation around an axis that is in the plane normal to probe axis (at measurement center),

i.e., 8 = 0 is normal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques®, June 2013

b) IEC 62209-1, “Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

o NORMYx,y.z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMX,y.z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E*-field
uncertainty inside TSL (see below ConvF).

o  NORM(fx.y,.z = NORMx,y,z * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2, The uncertainty of the frequency response is included
In the stated uncertainty of ConvF,

¢ DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

* PAR:PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics

o Axy.z Bxy.z Cxyz Dxyz VRxyz A B, C, Dare numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

* ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for { > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMx.y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to £+ 100
MHz.

o Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

« Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance required.

* Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required).
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EX3DV4 - SN:3953 October 15, 2013

Probe EX3DV4

SN:3953

Manufactured:  August 6, 2013
Calibrated: October 15, 2013

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)

Centificate No: EX3-3953_0c113 Page 3 of 11



Report No.:AGC00572131201FHO1

EX3DV4- SN:3953 October 15, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3953

Basic Calibration Parameters

Sensor X Sensor Y SensorZ Unc (k=2)
Norm (uV/(V/m)*)* 0.53 0.55 0.48 +10.1%
DCP (mV)" 97.7 98.6 97.0
Modulation Calibration Parameters
uiD Communication System Name A B c ) VR Unc"
dB8 | dBVuv dB mv (k=2)
0 cw X 0.0 0.0 1.0 000 | 1729 | +30%
Y 0.0 0.0 1.0 168.8
z 0.0 0.0 1.0 162.5

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

* The uncertainties of NormX.Y.Z do not affect the E”-field uncertainty inside TSL (see Pages 5 and 6).

¥ Numerical linearization par inty not required

¥ Uncertainty is determined using the max. from linear resp lying gular distribution and is d for the square of the
field vaiue.
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EX3DV4-- SN:3953 October 15, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3953

Calibration Parameter Determined in Head Tissue Simulating Media

| f(MHz)® ﬁm:a_mm,g co‘(”sr“::;w ConvF X | ConvFY | ConvFZ | Alpha® °(‘..;'.‘.'.')“ '(Jktzu)
835 415 0.90 9.97 9.97 9.97 035 | 095 | £+120%
00 415 0.97 9.72 9.72 9.72 032 | 103 | £120%
1810 40.0 1.40 8.26 8.26 8.26 047 | 072 | £120%
1900 40.0 1.40 8.17 8.7 8.17 038 | 078 | $+120%
2100 398 1.49 8.35 8.35 8.35 045 | 071 | $120%
2450 392 1.80 7.39 7.39 7.39 046 | 070 | £120%
5200 36.0 4.66 5.24 5.24 5.24 035 | 180 | £13.1%
5300 35.9 4.76 5.09 5.09 5.09 030 | 180 | £131%
5500 35.6 4.96 4.96 4.96 4.96 035 | 180 | #131%
5600 355 5.07 483 4.83 4.83 030 | 180 | £131%
5800 353 5.27 4.67 4.67 4.67 040 | 180 | £13.1%

°meww¢yds1wmtmmwwvu4mughu(mmm mmm«w:ww The uncertainty is the RSS
elmeComF ty at calibeation fr y and the for the i

' At frequencies below 3 GHz, mmamm(cwe)mmmwzlmnmmmw-mm
measured SAR values. At frequencios above 3 GHz, mvmdmm(:mn)smwmxsx The uncertainty is the RSS of
the ConvF for target tissue p

% Alpha/Degth are determined during calibration, SPEAG deviation due to the b y effoct after compensation is
mlmnm:mwmmmswmm:uummumummmmmmmm
diameter from the boundary.

Certificate No: EX3-3953_Oct13 Page 5of 11

Page 98 of 139



Report No.:AGC00572131201FHO1

EX3DV4- SN:3953 October 15, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3953

Calibration Parameter Determined in Body Tissue Simulating Media

| f(MHz)® Pom.:;J' CQ?:Iumc)ﬂ'vity ConvF X | ConvFY | ConvFZ | Alpha® D(o“p.:;“ mli
835 56.2 0.97 9.91 9.91 9.91 025 | 118 | $120%
900 55.0 1.05 9.64 9.64 9.64 027 | 113 | +120%
1810 53.3 1.52 7.97 7.97 7.97 026 | 101 | £120%
1900 53.3 1.52 7.80 7.80 7.80 0.21 120 | $120%
2100 53.2 1.62 8.06 8.06 8.06 036 | 082 | +120%
2450 52.7 1.95 7.35 7.35 7.35 080 | 055 | £120%
5200 49.0 5.30 4.37 4.37 4.37 040 | 190 | $131%
5300 489 5.42 4.11 4.11 4.11 0.45 1.90 $131 %
5500 486 5.65 3.81 3.81 3.81 050 | 190 | $13.1%
5600 48.5 5.77 3.57 3.57 3.57 055 | 190 | +131%
5800 48.2 6.00 3.91 3.91 3.91 050 | 190 | +13.1%

‘mevmd:loouﬂzommquASYﬂlwm(mhooz) else it s restricted 10 £ 50 MMz The uncertainty is the RSS
olmoComF y at the indicated band.

mnqmmss&mnmdmm(cwo)wmm»x1w¢mmmmmmnw|o
MWSARVM':’IWM3G& the validity of tissue parameters (e and o) is restricted 1o £ 5%. The uncertainty is the RSS of
the

mmmmmmsvm : that the 1 deviation due to the boundary effect after compensation is
mmmmxmvorfmmmscmmm:mvmtmmusmuwmwommmmw
diameter from the boundary.
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EX3DV4- SN:3953

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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October 15, 2013
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Uncertainty of Frequency Response of E-field:  6.3% (k=2)
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EX3DV4- SN:3953 October 15, 2013
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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EX3DV4- SN:3953 October 15, 2013
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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EX3DV4- SN:3953 October 15, 2013

Conversion Factor Assessment

f =835 MHz, WGLS R9 (H_convf) f= 1900 MHz WGLS R22 (H_comvf)
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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October 15, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3953

Other Probe Parameters
Sensor Arrangement Triangular
Connector Angle (°) 29.5
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1mm
Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensor Z Calibration Point 1mm

"Recommended Measurement Distance from Surface 2mm

Page 104 of 139

Certificate No: EX3-3953_Oct13 Page 110f 11



Report No.:AGC00572131201FH01
Page 105 of 139

APPENDIX E. DAE CALIBRATION DATA

Calibration Laboratory of

Lk
SN,

r SN, Schweizerischer Kalibrierdienst

Schmid & Partner M Service suisse d'étalonnage
Engineering AG =N Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland ] ,'7?\‘\\*\\‘ Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA

Accreditation No.: SCS 108

Multilateral Ag for the gnition of callbration certificates
client  AGC-CERT (Auden) Certificate No: DAE4-1398_Oct13
Object DAE4 - SD 000 D04 BM - SN: 1398
Coltealiue piie(s) QRCAL-G620" 5= RS o

Calibration procedure for the data acquisition electronics (DAE)
Calibration date: October 10, 2013
This calibration certificate ¢ the tr y 1o , which realize the physical units of measurements (SI).
The s and the with confidence probability are given on the following pages and are part of the certificate,
Al calibrations have been conducted in the ciosed lab y facility: P (22 2 3)"C and humidity < 70%.
Calibration Equipment used (M&TE critical for calibration)
Primary Standards |iDz Cal Date (Certificate No.) Scheduled Calibration
Keithiey Multimeter Type 2001 | sn: 0810278 01-Oct-13 (N0:13976) Oct-14
Secondary Standards D# Check Date (in house) Scheduled Check
Auto DAE Calibration Unit SE UWS 053 AA 1001  07-Jan-13 (in house check) In house check: Jan-14

Calibrator Box V2.1

Calibrated by:

Thés calibration certificate shall not be reprod

Name
R”U A

SE UMS 006 AA 1002  07-Jan-13 (In house check)

choon Signature
Technician e
e s

d except In full without written approval of the

In house check: Jan-14

Issued: October 10, 2013

Certificate No: DAE4-1398_Oct13
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Callbratlon Laboratory of s\o\“"\',‘”‘n.,,; S Schweizerischer Kalibrierdi
Schmid & Partner = G Service suisse ditalonnage
Engineering AG e Servizio svizzoro di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland ‘v,,,{;\}\‘x‘ S swiss Calibration Service
el W
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary

DAE data acquisition electronics

Connector angle  information used in DASY system to align probe sensor X to the robot
coordinate system.

Methods Applied and Interpretation of Parameters
e DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

» Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a tool inserted. Uncertainty is not required.

» The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

* DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurement.

* Common mode sensitivity: Influence of a positive or negative common mode voltage on
the differential measurement.

* Channel separation: Influence of a voltage on the neighbor channels not subject to an
input voltage.

e AD Converter Values with inputs shorted: Values on the internal AD converter
corresponding to zero input voltage

* Input Offset Measurement. Output voltage and statistical results over a large number of
zero voltage measurements.

e Input Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

e Input resistance: Typical value for information: DAE input resistance at the connector,
during internal auto-zeroing and during measurement.

* Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

« Power consumption: Typical value for information. Supply currents in various operating
modes.

Certificate No: DAE4-1398_Oct13 Page 2 of 5
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DC Voltage Measurement
AJD - Converter Resolution nominal
High Range: LS8 = 6.1uV, fullrange= -100...+300 mV
Low Range: iLSB = 81nV, fullrange= -1....... +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y z
High Range 404.147 = 0.02% (k=2) | 404.125  0.02% (k=2) | 403.593 £ 0.02% (k=2)
Low Range 3.97351 = 1.50% (k=2) | 3.99134 + 1.50% (k=2) | 3.96993 + 1.50% (k=2)
Connector Angle
| Connector Angle to be used in DASY system | 1950°:1°

Page 107 of 139
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Appendix
1. DC Voltage Linearity
High Range Reading (pV) Difference (uV) Error (%)
Channel X + Input 199993.80 -0.96 -0.00
Channel X + Input 20001.48 0.96 0.00
Channel X - Input -19998.33 1.89 -0.01
Channel Y + Input 199993.57 -0.93 -0.00
Channel Y + Input 19999.87 -0.65 -0.00
Channel Y - Input -20000.78 -0.61 0.00
Channel Z + Input 199994.78 0.34 0.00
Channel Z + Input 19999.79 -0.74 -0.00
Channel Z - Input -20001.29 -1.06 0.01
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2000.47 -0.40 -0.02
Channel X + Input 201.47 0.1 0.05
Channel X - Input -198.29 0.26 -0.13
Channel Y + Input 2001.20 0.29 0.01
Channel Y + Input 200.83 -0.60 -0.30
Channel Y - Input -198.98 -0.44 0.22
Channel Z + Input 2001.13 0.29 0.01
Channel Z + Input 200.34 -1.05 0.52
Channel Z - Input -189.72 -1.09 0.55

2. Common mode sensitivity

DASY measurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (nV) Average Reading (uV)
Channel X 200 -13.30 -14.96
- 200 15.96 14.26
Channel Y 200 8.58 853
- 200 -10.64 -10.82
Channel Z 200 7.29 7.35
-200 9.79 -10.00

3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec

Input Voltage (mV) | Channel X (uV) | Channel Y (uV) Channel Z (V)

Channel X 200 - -2.79 -1.69
Channel Y 200 4.12 - -2.08
Channel Z 200 9.54 238 -

Certificate No: DAE4-1398_Oct13 Page 4 of 5



4. AD-Converter Values with inputs shorted

Report No.:AGC00572131201FHO1

DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
High Range (LSB) Low Range (LSB)
Channel X 15962 16491
Channel Y 15951 16621
Channel Z 15854 15212

5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Input 10MQ
Average (V) | min. Offset (V) | max. Offset (wv) | St ‘(’F"“,';‘“"
Channel X -0.35 -1.45 0.36 0.33
Channel Y -1.44 2.26 -0.41 0.33
Channel Z -2.29 -3.89 -0.99 0.46
6. Input Offset Current
Nominal Input circuitry offset current on all channels: <25fA
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vec) +7.8
Supply (- Vce) -7.6
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply (+ Vee) +0.01 +6 +14
Supply (- Vee) -0.01 -8 -9

Page 109 of 139
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APPENDIX F. DIPOLE CALIBRATION DATA

SATIMO

The microwave vision company

SAR Reference Dipole Calibration Report

Ref: ACR.318.5.13.SATU.A

ATTESTATION OF GLOBAL COMPLIANCE CO.
LTD.

1&2F, NO.2 BUILDING, HUAFENG NO.1 INDUSTRIAL
PARK, GUSHU COMMUNITY XIXIANG STREET

BAOAN DISTRICT, SHENZHEN, P.R. CHINA
SATIMO COMOSAR REFERENCE DIPOLE

FREQUENCY: 900 MHZ
SERIAL NO.: SN 46/11 DIP 0G900-185

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

ACCREDITED
Calibration CERT #2146.02

11/14/13

SuUmMary:

This document presents the method and results from an accredited SAR reference dipole calibration
performed i SATIMO USA using the COMOSAR test bench All calibration results are traceable
to national metrology institutions.
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SATIMO
Name Function Date Signature
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Checked by : Jéréme LUC Product Manager 11/14/2013 ;/)!/2')'/
Appraved by : Kim RUTKOWSKI Quality Manager 11/14/2013 w Aharthoun

Clstomer Name
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Distribution COMPLIANCE
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A 11/14/2013 Initial release
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR318.5.13.34T0 A

SATIMO

1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1528, OET 65 Bulletin
C and CEL/IEC 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 900 MHz REFERENCE DIPOLE
Manufacturer Satimo

Model SID900

Serial Number SN 46/11 DIP 0G900-185

Product Condition {new / used) Used

A yearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

Satimo’s COMOSAR Validation Dipoles are built in accordance to the IEEE 1528, OET 65 Bulletin
C and CEIFIEC 62209 standards. The product is designed for use with the COMOSAR test bench
only.

=

Figure 1 — Satimo COMOSAR Validation Dipole

Page: 410
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4 MEASUREMENT METHOD

The IEEE 1528, OET 65 Bulletin C and CELTEC 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 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 filled flat phantom,
with the phantom constucted as outlined in the fore mentioned standards.

4.2 MECHANICAL REQUIREMENTS

The IEEE Std. 1528 and CEIIEC 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 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 return loss measurement:

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

5.2 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

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

33 NALIDATION MEASUREMENT

The guidelines outlined in the IEEE 1528, OET 65 Bulletin C, CENELEC EN350361 and CEI/IEC
62209 standards were followed to generate the measurement uncertainty for validation
measurements.

Scan Volume Expanded Uncertainty
lg 20.3 %
10g 20.1 %
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6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE

Frequency, MHz
380 500 520

- b
=
Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
900 -39.65 -20 50.5£2--1.1;0
6.2 MECHANICAL DIMENSIONS
Frequency MH:z L mm hmm d mm
required measured required measured required measured
00 420.0 £1 %. 250.0 £1 %, 6.35 %1 %.
450 290.0 £1 %, 1667 £1 %, £.35 %1 %.
750 1760 £1 %, 100.0 £1 %. 6,35 %1 %,
835 161.0 41 %. 89.8+1 %. 3.6 11 %.
00 143,01 %, PSS 83.3£1%. Pass 3.6 +1 %, PAsS
1450 89,1 +1 %, 51.7+1 %, 3.6 51 %,
1500 80,5 +1 %. 50,0 £1 %, 3.6 51 %,
1le40 79.0 £1 %. 45.7£1 %. 3.6 1 %.
17350 732 %1 % 42,91 %. 3.6 1 %.
1800 72,041 %, 41.7 %1 %, 3.6 51 %,
1300 68,0 +1 %, 39.5%1 %, 3.6 51 %,
1350 66,3 21 %. 38.5%1 %, 3.6 1 %,
2000 64,5 %1 %, 3751 %, 3.6 1 %,
2100 61,0 +1 %, 35.7%1 %, 3.6 51 %,
2300 55,5 +1 %, 32.6%1 %, 3.6 51 %,
2450 51,5 £1 %. 30.4+1 %, 3.6 1 %,
2600 48,5 +1 %, 28.8+1 %, 3.6 51 %,
3000 41,5 +1 %, 25.0 %1 %, 3.6 51 %,
2500 37.0+1 %. 26.4£1 %. 3.6 1 %.
3700 34,711 %, 26,41 %, 3.6 1 %.
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7  VALIDATION MEASUREMENT

The IEEE Std. 1528, OET 65 Bulletin C and CELIEC 62209 standards state that the system
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 MEASUREMENT CONDITION

Software CPENSAR V4

Phantom B 20409 BAMTL

Probe BN 18/11 EPGl122

Licuid Head Liquid Values: eps’ - 41 .8 sigma : 0.96

Distance between dipole center and ligquid

15.0 mm

Area scan resolution dx=8mm/dy=8mm

Zoon Scan Resolution dx=8rmm/dy=8m/dz=5rmm
Frequency 200 MH=

Input power 20dBm

Liguid T emperature a1ec

Lab Temperature 21°C

Lab Humidity 45%

7.2 HEAD LIQUID MEASUREMENT

Frecqt:_‘eznw Relative permittivity (") Conductivity (o) §/m
required measured required measured
ann 43,3153 % 0.87+3 %
450 43.5+3% 0.87%3 %
a0 41.9%5% 0.89%5%
B35 41.5+5% 0.90+5 %
Ell] 415£5% P&SS 0.97+5% PASS
1450 40515 % 1.20£5 %
1500 40,413 % 12343 %
1640 40,2 £5% 1.31%5%
1750 401 +£5% 13745 %
1800 400 £5% 1,405 %
1500 40,0 £5 % 1.40+£5 %
1350 40023 % 1.40+£5 %
2000 40.0 £5 % 1.40+5 %
2100 39.815% 1.43+5 %
2300 395£5% 1.67+5%
2450 39.2£5% 1.80%5%
2600 39.015 % 1.96 %3 %
3000 38553 % 2.40%5 %
3500 37.9£5% 2.91%5%
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7.3 MEASUREMENT RESULT

The TEEE Std. 1528 and CEI1EC 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.

Freauency F— T —
required measured required measured
300 2,85 1.94
430 4.58 3.06
750 8.49 5.55
235 9.56 6,22
ang 10.9 10,70 {1.07) £.99 .72 (0.67)
1450 29 16
1500 30.5 1.8
1640 34.2 18.4
1750 36.4 19.3
1a00 8.4 201
1300 9.7 20.5
1950 40.5 209
2000 41.1 211
2100 43.6 21.9
2300 48.7 233
2450 52.4 24
2600 55.3 246
3000 63.8 25.7
3500 67.1 23
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74 BODY MEASUREMENT RESULT
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Software OPENBAR V4
Phantomn BN 20/09 BAMT1
Probe BN 18/11 EPG122
Liquid Body Liquid Values: eps’ : 56.0 sigma : 1.04
Distance between dipole center and liquid 15.0mm
Area scan resolution dx=Srmm/dy=8mm
Zoon Scan Resolution de=8rmm/dy=8m/dz=5rrm
Frequency 900 MHz
Input power 20dBm
Ligquid T ernperature 21°C
Lab Termperature 21°C
Lab Humidity 45%
Freavency 1g SAR (W/kg/W) 10 g SAR [W/kg/W)
measured measured
Q00 11,27 {1.13} 718 {0.72)
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8 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Identification No Current Next Calibration
Description Modd ‘| Calibration Date Date
SAM Phantom Satimo SN-20/09-5aM71 | adated. Nocal - Walidated. No - cal
required. equired.
' alidated. Mo cal alidated. Mo cal
COMOSAR Test Bench Version 3 TN, required. equired.
Network Analyzer Rh"dez&vic“wa” SN100132 02/2013 02/2016
Calipers Carmera CALIPER-01 1242010 12/2013
Reference Probe Satimo EPG122 SN 1811 |Charaderized prior to \Characterized prior to
test. Mo cal required. |test. Mo cal required.
Wultimeter Keithley 2000 1188656 11/2010 1142013
Signal Generator Agilent E4438C WY49070581 12/2010 12/2013
Amplifier Aethercomm SN D46 Characterized pn'_orto Characterized pri_orto
test. No cal required. |test. No cal required.
Power Meter HP E44184 538261498 11/2010 1112013
Power Sensor HP ECP-E26A US37181460 1142010 11/2013
Directional Coupler Narda 4316-20 01336 Charactenzed pr|_orto Characterized pr|_orto
test. Mo cal required. |test. Mo cal required.
Temperature and
Hurmidity Sensor Control Company 11-661-9 352012 372014
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ATTESTATION OF GLOBAL COMPLIANCE CO.
LTD.

1&2F, NO.2 BUILDING, HUAFENG NO.1 INDUSTRIAL
PARK, GUSHU COMMUNITY XIXIANG STREET

BAOAN DISTRICT, SHENZHEN, P.R. CHINA
SATIMO COMOSAR REFERENCE DIPOLE

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

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

ACCREDITED
Calibration CERT #2246.02

11/14/13

Summary:

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

This document contains a summary of the requirements set forth by the IEEE 1528, OET 65 Bulletin
C and CEI/TEC 62209 standards for reference dipoles used for S AR 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 Satimo
Model SID1900
Serial Number SN 46/11 DIP 1G900-187
Product Condition {new / used) Used

A yearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

Satimo’s COMOSAR Validation Dipoles are built in accordance to the IEEE 1528, OET 65 Bulletin
C and CEI/IEC 62209 standards. The product iz designed for use with the COMOSAR test bench
only.

e

Figure 1 — Satimo COMOSAR Validation Dipole
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4 MEASUREMENT METHOD

The TEEE 1528, OET 65 Bulletin C and CEI/TEC 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 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 filled flat phantom,
with the phantom constucted as outlined in the fore mentioned standards.

4.2 MECHANICAL REQUIREMENTS

The IEEE Std. 1528 and CEIIEC 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 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 return loss measurement:

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

5.2 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

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

5.3 VALIDATION MEASUREMENT

The guidelines outlined in the IEEE 1528, OET 65 Bulletin C, CENELEC EN50361 and CELTEC
62209 standards were followed to generate the measurement uncertainty for validation
measurem ents.

Scan Volume Expanded Uncertainty
lg 20.3 %
10 g 20.1 %
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6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE

1800 1820 1840 1360

Frequency, MHz
1880 1900 1920 1940 1960 1980

2000

-10-
-15-
=
= -20-
17
25—
_3D_
_35_
-40-
Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
1900 -32.90 -20 48.9 02+ 2.3 0
6.2 MECHANICAL DIMENSIONS
Frequency hiHz Lmm hmm d mm
required measured required measured required measured
200 420,0 £1 %, 250.0 1 %, .35 +1 %,
450 290.0 £1 %, 166.7 21 %. 6.35 +1 %,
750 176.0 %1 %, 100.0 +1 %. 6,351 %,
833 161.0£1 %, 89.8 +1 %, 3.6 %1 %,
900 149.0 +1 %, 23,3 +1 % 2.6+1 %,
1450 59.1+1 %, 51.7+1 %, 3.6%1 %,
1500 80,5 %1 %, 50,0 +1 %, 3.6 %1 %,
1640 79.0%1 %, 457 +1 %, 3.6 %1 %,
1750 75,21 %, 42,91 %, 3.6 %1 %,
1800 72,01 %, 41,741 %, 3.61 %,
1900 68.0 %1 %. PSS 3951 % FASS 361 %, Pass
15950 66,3 %1 %, 38,541 %, 3.6 %1 %,
2000 64,5 %1 %, 37541 %, 3.6 %1 %,
2100 61,01 %, 35.7+1 %, 2.6+1 %,
2300 55.5 %1 %, 32,6 +1 %, 3.6%1 %,
2450 51.5%1 %, 30,441 %, 3.6 %1 %,
2600 48,5 %1 %, 28.8 41 %, 3.6 %1 %,
2000 41,5 +1 %, 25.0 1 %, 2.6+1 %,
3500 37.0£1 %, 26.4+1 %, 3.6%1 %,
3700 34,741 %, 26,441 %, 3.6 %1 %,
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7  VALIDATION MEASUREMENT

The IEEE Std. 1528, OET 65 Bulletin C and CEVIEC 62209 standards state that the system
validation measurements must be performed using a reference dipole meeting the fore mentioned
retum loss and mechanical dimension requirements. The validation measurement must be performed
against a liquid filled flat phantom, with the phantom constructed as outlined in the fore mentioned
standards. Per the standards, the dipole shall be positioned below the bottom of the phantom, with
the dipole length centered and parallel to the longest dimension of the flat phantom, with the top

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

7.1 MEASUREMENT CONDITION

Software OPENEBAR V4

Phantomn SN 20409 SAMTI

Probe SN 1811 EPG122

Liquid Head Liquid Values: eps’ : 39.8s1gma: 1.43
Distance between dipole center and liquid 10.0 mm

Areg scan resolution dx=8rmm/dy=8mm

Zoon Sean Resolution de=8rmm/dy=8m/dz=5mm
Frequency 1900 MHz

Input power 20dBm

Liquid T emperature 21°C

Lab Tetrp eraturs 21°C

Lab Humidity 45%

7.2 HEADLIQUID MEASUREMENT

Fre&:inw Relative permittivity (&) Conductivity [} S/m
required measured required measured
300 453+5% 0.87%5%
450 43.5%5% 0.87%5%
750 41.9%5% 0.89%5%
833 41.5%5% 0.90£5 %
Q00 41.5+5% 0.97%5%
1450 40.5+5% 1,205 %
1500 40.4£5 % 1.23+£5%
1640 40,215 % 1.31%5%
1730 40,1 £5% 1,375 %
100 40,025 % 1,40 £5 %
1300 40,025 % P&SS 1,40 £5 % Pass
1350 40.0%5 % 1.40 %5 %
2000 40,025 % 1,40 £5 %
2100 39.8+5% 1,495 %
2300 39.5+5% 1.67%5%
2450 39.2%5% 1.80%5%
2600 39.0%5% 1.96 5 %
3000 38.5+5% 2,405 %
3500 37.9%5% 2,91%5%
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7.3 MEASUREMENT RESULT

The IEEE Std. 1528 and CEL/IEC 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 is given with the used input power.

Frefﬂ‘:’:w 1 g SAR [W/kg/ W) 10 g SAR [W/kg/\W)
required measured required measured

300 2,85 1.34

450 4,58 3.06

730 8.49 5.55

835 9.56 6,22

Q00 10.9 6.99

1450 29 16

1500 30.5 168

1640 34.2 18.4

1730 36.4 19.3

100 8.4 201

1900 39.7 39,65 (3.96) 205 20,24 (2.02)
1350 40.5 209

2000 41.1 211

2100 43.6 219

2300 43,7 233

2450 52.4 24

2600 55.3 246

3000 63.8 25.7

3500 67.1 23
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7.4 BODY MEASUREMENT RESULT

Software COFENBAR V4
Phantom BN 20/09 3AMTI
Probe SN 1811 EPG122
Liquid Body Liquid Values: eps’ : 52.5 sigma : 1.50
Distance between dipole center and liquid 10.0 mm
Area scan resolution dz=8rnm/dy=8mrm
Zoon Scan Resolution dsx=8mm/dy=8m/dz=5mm
Frequency 1900 MHz
Input power 20dBm
Ligquid T emperature 21°C
Lab Temperature 21°C
Lab Humidity 45%
F"’fﬂﬁ"w 1 g SAR [Wikgh) 10 g SAR [W/kg/W)
measured measured
1900 40,74 (4.07) 21.43 (2.14)
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§ LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Identification No Current Next Calibration
Deseription Model ‘| Calibration Date Date
SAM Phantom Satimo SN-200g-5aM71 | aidated. Noeal - Walidated.  No - cal
required. required.
Validated. Mo cal alidated. Mo cal
COMOSAR Test Bench Yersion 3 A roquired., Fequired.
Network Analyzer | 104 & Serwarz SN100132 022013 02/2016
Calipers Camera CALIPER-01 12/2010 12/2013
Reference Probe Satimo EPG127 SN 18/11 Charactenzed priorto [Characterized prior to

test. Mo cal required.

test. Mo cal required.

Multimeter Keithley 2000 1188656 1142010 1142013
Signal Generator Agilent E44338C MYA49070581 1242010 1242013
Amplifier Aethercomm SN 046 Characterized pn'_orto Characterized pri_orto
test. No cal required. [test. Mo cal required.
Power heter HPF E44184 US38261408 1142010 11/2013
Power Sensor HF ECP-E26A US37151460 1142010 1142013
Directional Coupler Narda 4716-20 01286 Charactenzed prlprto Characterized prl_orto
test. No cal required [test. No cal required
Temperature and
Humidity Sensor Control Company 11-661-9 372012 372014
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This document presents the method and results from an accredited SAR reference dipole calibration
performed in SATIMO 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, OET 65 Bulletin
C and CELIEC 62209 standards for reference dipoles used for SAR measurement system validations
and the measurements that were performed to verify that the product complies with the fore

mentioned standards.

2 DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR 2450 MHz REFERENCE DIPOLE
Manufacturer Satimo
Model SID2450
Serial Number SN 46/11 DIP 2G450-189
Product Condition {new / used) Used

A yearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

Satimo’s COMOSAR Validation Dipoles are built in accordance to the IEEE 1528, OET 635 Bulletin
C and CEITEC 62209 standards. The product is designed for use with the COMOSAR test bench
only.

= T

Figure 1 — Satimo COMOSAR Validation Dipole
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4 MEASUREMENT METHOD

The IEEE 1528, OET 65 Bulletin C and CEITEC 62209 standards provide requirements for
reference dipoles used for system validation measurements. The following measurements were
performed to verity 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 return 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 CELIEC 62209 standards specify the mechanical components and
dimengions 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 =old 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 at approximately the 95%
confidence level using a coverage factor of k=2, traceable to the Intemationally Accepted Guides to
Measurement Uncertainty.

3.1 RETURN LOSS

The following un certainties apply to the return loss measurement:

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

5.2 DIMENSION MEASUREMENT

The following un certainties apply to the dimension measurements:

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

53 VALIDATION MEASUREMENT

The guidelines outlined in the TEEE 1528, OET 65 Bulletin C, CENELEC EN30361 and CELI/TEC
62209 standards were followed to generate the measurement uncertainty for wvalidation
measurements.

Scan Volume FExpanded Uncertainty
lg 20.3 %
10¢g 20.1 %
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6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE

Frequency, MHz
2350 2380 2400 2420 2440 2460 2480 2500 2520 2550

=10
-15-
e
= -20-
o
25—
_3D_
=35
-40-
Frequency (MHz) Return Loss (dB) Requirement {(dB) Impedance
2450 -30.98 -20 47.3 02+ 0.1 82
6.2 MECHANICAL DIMENSIONS
Frequency WHz L mm hrm dmm
required measured required measured required m easured
300 420.0 £1 %, 250.0 £1 %. £.35 1 %,
450 290.0 +1 %. 166.7 1 %. £.35 +1 %.
730 176.0 £1 %. 100.0 £1 %. £.35 £1 %.
835 161.0£1 %, 89.8 +1 %, 3.6 %1%,
00 1439.0£1 %, 83.3 1 %, 3.6 %1%,
1450 89,1%1 %, 51.7+1 %, 3.6 %1%,
1500 90.5+1 %, 50.0 £1 %. 3.6£1 %,
1640 79.0£1 %. 45,7 %1 %, 3.6+1 %,
1750 75.2%1 %, 42,9 41 %, 3.6 %1%,
1800 72,0%1 %, 41,7 +1 %, 3.6 %1%,
1900 62.0+1 %. 39.5£1 %. 3641 %.
1350 B6.3+1 %. 38511 % 3.6 11 %,
2000 64,5 %1 %, 37541 %, 3.6 %1%,
2100 61.0%1 %, 35741 %, 3.6 %1%,
2300 55.5+1 %. 32641 %. 3641 %.
2450 51,521 %, PASS 3041 %, Pass 3651 %, PASS
2600 48,5 %1 %, 28.8 41 %, 3.6 %1%,
3000 41,5 %1 %, 25.0 +1 %, 3.6 %1%,
3500 37,01 %, 26.4 1 %, 3.6 %1%,
3700 34,71 %, 26.4 £1 %, 3.6£1 %,
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7 VALIDATION MEASUREMENT

The IEEE Std. 1528, OET 65 Bulletin C and CELIEC 62209 standards state that the system
validation measurements must be performed using a reference dipole meeting the fore mentioned
retum loss and mechanical dimension requirements. The validation measurement must be performed
against a liquid filled flat phantom, with the phantom constructed as outlined in the fore mentioned
standards. Per the standards, the dipole shall be positioned below the bottom of the phantom, with
the dipole length centered and parallel to the longest dimension of the flat phantom, with the top

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

7.1 MEASUREMENT CONDITION

Software CPENSAR V4

Phantom AN 20/0% 3AMT1

Probe aN 1811 EPG122

Liquid Head Liquid Values: eps’ : 38.6sigma : 1.82

Distance between dipole center and liquid

10.0 mm

Area scan resolution dx=8rmm/dv=8mm

Zoon Bcan Resolution de=S8mm/dy=8m/dz=5rmm
Frequency 2450 MHz

Input power 20dBm

Liquid T emnperature 21°C

Lab Temperature 21°C

Lab Humidily 45%

7.2 HEAD LIQUID MEASUREMENT

Fresﬂt:a:w Relative permittivity (&) Conductivity (o) $/m
required measured required measured
300 453 +5% 0.87+5%
450 43.5+5% 0.87+5%
730 41.9+5% 0.89 5%
835 41.5+5% 0.90£5 %
00 41,55 % 0.97+5%
1450 40,545 % 1.20+5%
1500 40,445 % 1.23+5%
1640 40,2 +5% 1.31+5%
1750 40,1 5% 1.37+5%
1a00 40,0 £5 % 1.40 5%
1300 40,0 £5 % 1.40£5 %
1950 40,0 5% 1.40 5%
2000 40,0 5% 1.40 5%
2100 39.8+5% 1.49 +5%
2300 39.5+5% 1.67+5%
2450 39.24+5% PASS 1.80+5% P&SS
2600 39.0£5% 1.96 5%
3000 38.5+5% 2,40 5%
3500 37.9+5% 2,91 +5%
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73 MEASUREMENT RESULT

The IEEE Std. 1528 and CELIEC 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 wvalues are normalized to 1 W forward power. In
bracket, the measured SAR is given with the used input power.

-

Fre&‘:z"':" 1 g SAR [Wikg/W) 10 g SAR [W/kg/W)
required measured required measured
300 2,85 1.94
450 4.58 3.08
750 8.49 5.53
235 9,56 6,22
Q00 10.9 6.99
1450 29 16
1500 30.5 16.8
1840 34.2 18.4
1750 36.4 15.3
1a00 38.4 .1
1300 8.7 20,5
1950 40.5 0.9
2000 41.1 211
2100 43.6 1.9
2300 43.7 233
2450 52.4 54,40 (5.44) 24 23,75 (2.38)
2600 55.3 146
I00a 63.8 25.7
3500 671 25
G0 Fladsled bhwy e

T2t \--..,\
. . ' 200 o,
S | e —
E 3 080-, i
0 4 0 12 14 18 1 20
o a7  [a] 2l
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74 BODY MEASUREMENT RESULT

Software OPENSAR V4

Phantom B 20709 BAMTI

Probe 3N 1811 EPG122

Liquid Body Liquid Values: eps’ : 52.0 sigma : 1.94
Distance between dipole center and liquid 10.0 rrm

Area scan resolution dr=8rmm/dy=8mm

Zoon gean Resolution de=8rmm/dy=8m/dz=5mm
Frequency 24350 MHz

Input power 20dBm

Liquid Temperature 21°C

Lab Terrperature 21°C

Lab Humnidity 4504

Frequency
IHz

1 g SAR (W/kg/W) 10 g SAR [W/kg/W)

measured measured

2430

54,19 (5.42) 24,96 (2.50)

E wiwel [0 il

Zoon Il

B55-py

&0 \

g
5m
E3 Y

F 40

200 f=d

[

ul==5}

Z Irm)

——

ooz 0otz 14 6 18 0z 2
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8 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Identification No Current Next Calibration
Description Mod e '| Calibration Date Date
SAM Phartom Satirmo SN-20/09-5am71 |aidated. Mo cal alidated. Mo cal
required. equired.
) Validated. Mo cal alidated. Mo cal
COMOSAR Test Bench Version 3 MNA required, equired,
Network Analyzer Rh"’dez&viohwm SN100132 0242013 02/2016
Calipers Carrera CALIPER-D1 1242010 1242013
Reference Probe Satirmo EPG177 SN 1811 Characterized prior to |Characterized prior to

test. No cal required.

test. Mo cal required.

Multimeter Keithley 2000 1188656 1142010 1142013

Signal Generator Agilent E4438C MYA49070581 1242010 1242013
Amplifier Aethercomm SN 046 Charactenzed pn'_orto Characterized pri_orto
test. Mo cal required. |test. No cal required.

Power Meter HPF E44184 US36261498 1142010 1142013

Power Sensor HF ECP-E264 US37181460 1172010 1142013
Directional Coupler Narda 421620 01286 Characterized prior to |Characterized pr|_orto
test. Mo cal required. [test. Mo cal required.

Temperature and
Humidity Sensor Control Company 11-661-9 372012 372014
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