FCC ID: AZ489FT3833 / IC: 109U-89FT3833 SR11124

0 MOTOROLA SOLUTIONS @

(ACCREDITED)
TESTING CERT # 2518.05

DECLARATION OF COMPLIANCE SAR ASSESSMENT Part 1 of 2

Enterprise Mobility Solutions Date of Report: 04/23/13
EME Test Laboratory Report Revision: (0]
Motorola Solutions Malaysia Sdn Bhd (455657-H) Report ID: SAR rpt_PMUD3265A Rev.O
Customer Solution Center 13042 3_§Rl 1124 -

Plot 2, Bavan Lepas Technoplex Industrial Park,
Mukim 12 SWD 11900 Bayan Lepas Penang, Malaysia.

Responsible Engineer:  Tan KaiYan (EME Engineer)

Report Author: Tan KaiYan (EME Engineer)

Date/s Tested: 03/05/2013-04/01/2013

Manufacturer/Location: Motorola, Penang

Sector/Group/Div.: PCR

Date submitted for test: 02/05/13

DUT Description: 136-174MHz 5W NKP GPS BT GOB

Test TX mode(s): CW (PTT), BT (CW)

Max. Power output: 6 W (VHF), 10 mW (Bluetooth)

Nominal Power: 5 W (VHF), 2.5 mW (Bluetooth)

Tx Frequency Bands: 136-174 MHz, 2.402-2.480 GHz (Bluetooth)

Signaling type: FM, FHSS (BT)

Model(s) Tested: PMUD3265A

Model(s) Certified: PMUD3265A

Serial Number(s): 105TPB0100 & 105TPB0059

Classification: Occupational/Controlled

FCC ID: AZAB9FT3833; Rule Part 90 (150.8-173.4 MHz); Rule Part 15 (2402-2480 MHz)
IC: 109U-89FT3833; (138-144 MHz; 148-149.9 MHz, 150.05-174 MHz & 2402-2480 MHz)

* Refer to section 15 of part 1 for highest SAR summary results.

The test results clearly demonstrate compliance with FCC Occupational/Controlled RF Exposure limits of 8 W/kg averaged
over | gram per the requirements of 47 CFR 2.1093(d). The 10 grams result is not applicable to FCC filing.

The test results clearly demonstrate compliance with ICNIRP (1998) Guidelines for limiting exposure in time-varying electric.
magnetic, and electromagnetic fields (up to 300 GHz), Health Physics 74, 494-522 RF Exposure limits of 10 W/kg averaged
over 10grams of contiguous tissue,

Based on the information and the testing results provided herein, the undersigned certifies that when used as stated in the operating instructions
supplied, said product complies with the national and international reference standards and guidelines listed in section 3.0 of this report. This report
shall not be reproduced without written approval from an officially designated representative of the Motorola Solutions Inc EME Laboratory.

I attest to the accuracy of the data and assume full responsibility for the completeness of these measurements. This reporting format is consistent
with the suggested guidelines of the TIA TSB-150 December 2004, The results and statements contained in this report pertain only to the device(s)
evaluated.

\L\k [:(.'f'-'”‘k-}" ’I?rr__.:fj,\}.f'lr_g_u_-_{\.

Deanna Zakharia Certification Date: 4/26/2013

EMS EME Lab Senior Resource Manager,
Laboratory Director
Approval Date: 4/26/2013

Certification No.: L1130409P
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FCC ID: AZ489FT3833 / IC: 109U-89FT3833 SR11124

APPENDIX A
Measurement Uncertainty

The Measurement Uncertainty tables indicated in this APPENDIX are applicable to the DUT test frequencies ranging
from 100MHz to 300MHz and 800 to 3GHz, and for Dipole test frequencies ranging from 300MHz to 550MHz and
800MHz to 3GHz. Therefore, the highest tolerance for the probe calibration uncertainty is indicated.

Table 1:
Uncertainty Budget for Device Under Test, for 100 MHz to 300 MHz

Measurement System
Probe Calibration E.2.1 10.0 N 1.00 1 1 10.0 10.0 0
Axial Isotropy E.2.2 4.7 R 1.73 0.707 | 0.707 1.9 1.9 0
Hemispherical Isotropy E.2.2 9.6 R 1.73 0.707 | 0.707 3.9 3.9 0
Boundary Effect E2.3 1.0 R 1.73 1 1 0.6 0.6 0
Linearity E24 4.7 R 1.73 1 1 2.7 2.7 0
System Detection Limits E.2.5 1.0 R 1.73 1 1 0.6 0.6 0
Readout Electronics E.2.6 0.3 N 1.00 1 1 0.3 0.3 0
Response Time E.2.7 1.1 R 1.73 1 1 0.6 0.6 0
Integration Time E.2.8 1.1 R 1.73 1 1 0.6 0.6 0
RF Ambient Conditions - Noise E.6.1 3.0 R 1.73 1 1 1.7 1.7 0
~F Ambient Conditions - E6l1| 00 | R | 173 1 1 0.0 00 | w
Probe Positioner Mech. Tolerance E.6.2 0.4 R 1.73 1 1 0.2 0.2 0
Probe Positioning w.r.t Phantom E.6.3 1.4 R 1.73 1 1 0.8 0.8 o
1;/\11273 SAR Evaluation (ext., int., ES 34 R 173 | | 20 20 "
Test sample Related
Test Sample Positioning E4.2 3.2 N 1.00 1 1 3.2 3.2 29
Device Holder Uncertainty E4.1 4.0 N 1.00 1 1 4.0 4.0 8
SAR drift 6.6.2 5.0 R 1.73 1 1 2.9 2.9 0
Phantom and Tissue Parameters
Phantom Uncertainty E3.1 4.0 R 1.73 1 1 2.3 2.3 0
Liquid Conductivity (target) E.3.2 5.0 R 1.73 0.64 0.43 1.8 1.2 0
Liquid Conductivity (measurement) | E.3.3 3.3 N 1.00 0.64 0.43 2.1 1.4 s
Liquid Permittivity (target) E3.2 5.0 R 1.73 0.6 0.49 1.7 1.4 0
Liquid Permittivity (measurement) E.3.3 1.9 N 1.00 0.6 0.49 1.1 0.9 0
96
Combined Standard Uncertainty RSS 14 13 5
Expanded Uncertainty
(95% CONFIDENCE LEVEL) =2 27 27

FCD-0558 Uncertainty Budget Rev.8.1
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Table 2:
Uncertainty Budget for System Verification (dipole & flat phantom) for 300 MHz to 550 MHz

Measurement System

Probe Calibration E.2.1 6.7 N 1.00 1 1 6.7 6.7 o
Axial Isotropy E.2.2 4.7 R 1.73 1 1 2.7 2.7 o
Spherical Isotropy E.2.2 9.6 R 1.73 0 0 0.0 0.0 o
Boundary Effect E2.3 1.0 R 1.73 1 1 0.6 0.6 o
Linearity E.2.4 4.7 R 1.73 1 1 2.7 2.7 o
System Detection Limits E.2.5 1.0 R 1.73 1 1 0.6 0.6 o
Readout Electronics E.2.6 0.3 N 1.00 1 1 0.3 0.3 o
Response Time E.2.7 1.1 R 1.73 1 1 0.6 0.6 o
Integration Time E.2.8 0.0 R 1.73 1 1 0.0 0.0 o
RF Ambient Conditions - Noise E.6.1 3.0 R 1.73 1 1 1.7 1.7 o
RF Ambient Conditions - Reflections E.6.1 0.0 R 1.73 1 1 0.0 0.0 o
Probe Positioner Mechanical E62 04 R 173 1 1 02 02 "
Tolerance

Probe Positioning w.r.t. Phantom E.6.3 1.4 R 1.73 1 1 0.8 0.8 o
Max. SAR Evaluation (ext., int., avg.) E.5 34 R 1.73 1 1 2.0 2.0 o
Dipole

Dipole Axis to Liquid Distance 8,E42 2.0 R 1.73 1 1 1.2 1.2 o
Input Power and SAR Drift 86,62 50 R 173 | | 29 29 "
Measurement

Phantom and Tissue Parameters

Phantom Uncertainty E.3.1 4.0 R 1.73 1 1 2.3 2.3 o
Liquid Conductivity (target) E.3.2 5.0 R 1.73 0.64 | 043 1.8 1.2 o
Liquid Conductivity (measurement) E.3.3 33 N 1.00 0.64 | 043 2.1 1.4 o0
Liquid Permittivity (target) E.3.2 5.0 R 1.73 0.6 0.49 1.7 1.4 o
Liquid Permittivity (measurement) E.3.3 1.9 N 1.00 0.6 0.49 1.1 0.9 o
Combined Standard Uncertainty RSS 10 9 99999
Expanded Uncertainty

(95% CONFIDENCE LEVEL) =2 19 19

FCD-0558 Uncertainty Budget Rev.8.1

Notes for Tables 1 and 2

a) Column headings a-k are given for reference.

b)Tol. - tolerance in influence quantity.

¢) Prob. Dist. — Probability distribution

d)N, R - normal, rectangular probability distributions

e) Div. - divisor used to translate tolerance into normally distributed standard
uncertainty

f) ci - sensitivity coefficient that should be applied to convert the variability of the
uncertainty component into a variability of SAR.

g)ui — SAR uncertainty

h)vi - degrees of freedom for standard uncertainty and effective degrees of freedom
for the expanded uncertainty
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Table 3:

Uncertainty Budget for Device Under Test, for 800 MHz to 3 GHz

SR11124

Measurement System

Probe Calibration E.2.1 6.0 N 1.00 1 1 6.6 6.6 0
Axial Isotropy E2.2 4.7 R 1.73 0.707 | 0.707 1.9 1.9 o0
Hemispherical Isotropy E.2.2 9.6 R 1.73 0.707 | 0.707 3.9 3.9 &)
Boundary Effect E.2.3 1.0 R 1.73 1 1 0.6 0.6 0
Linearity E2.4 4.7 R 1.73 1 1 2.7 2.7 )
System Detection Limits E.2.5 1.0 R 1.73 1 1 0.6 0.6 o)
Readout Electronics E.2.6 0.3 N 1.00 1 1 0.3 0.3 o0
Response Time E.2.7 1.1 R 1.73 1 1 0.6 0.6 )
Integration Time E.2.8 1.1 R 1.73 1 1 0.6 0.6 o0
RF Ambient Conditions - Noise E.6.1 3.0 R 1.73 1 1 1.7 1.7 o0
gﬂ‘:ﬁﬁ)‘s? Conditions - E61| 00 | R 1.73 1 1 0.0 00 | oo
Probe Positioner Mech. Tolerance E.6.2 0.4 R 1.73 1 1 0.2 0.2 o0
Probe Positioning w.r.t Phantom E.6.3 1.4 R 1.73 1 1 0.8 0.8 o0
1;/‘[,?). SAR Evaluation (ext., int., ES 34 R 173 | | 20 20 w
Test sample Related

Test Sample Positioning E.4.2 3.2 N 1.00 1 1 3.2 3.2 29
Device Holder Uncertainty E.A4.1 4.0 N 1.00 1 1 4.0 4.0 8
SAR drift 6.6.2 5.0 R 1.73 1 1 2.9 2.9 0
Phantom and Tissue Parameters

Phantom Uncertainty E.3.1 4.0 R 1.73 1 1 2.3 2.3 )
Liquid Conductivity (target) E.3.2 5.0 R 1.73 0.64 | 0.43 1.8 1.2 0
Liquid Conductivity (measurement) | E.3.3 3.3 N 1.00 0.64 | 0.43 2.1 1.4 0
Liquid Permittivity (target) E.3.2 5.0 R 1.73 0.6 0.49 1.7 1.4 0
Liquid Permittivity (measurement) E.3.3 1.9 N 1.00 0.6 0.49 1.1 0.9 )
Combined Standard Uncertainty RSS 11 11 472
Expanded Uncertainty

(95% CONFIDENCE LEVEL) =2 23 22

FCD-0558 Uncertainty Budget Rev.8.1
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Table 4:
Uncertainty Budget for System Verification (dipole & flat phantom) for 800 MHz to 3 GHz

Measurement System

Probe Calibration E.2.1 6.0 N 1.00 1 1 6.6 6.6 o
Axial Isotropy E.2.2 4.7 R 1.73 1 1 2.7 2.7 o
Spherical Isotropy E.2.2 9.6 R 1.73 0 0 0.0 0.0 o
Boundary Effect E2.3 1.0 R 1.73 1 1 0.6 0.6 o
Linearity E.2.4 4.7 R 1.73 1 1 2.7 2.7 o
System Detection Limits E.2.5 1.0 R 1.73 1 1 0.6 0.6 o
Readout Electronics E.2.6 0.3 N 1.00 1 1 0.3 0.3 o
Response Time E.2.7 1.1 R 1.73 1 1 0.6 0.6 o
Integration Time E.2.8 0.0 R 1.73 1 1 0.0 0.0 o
RF Ambient Conditions - Noise E.6.1 3.0 R 1.73 1 1 1.7 1.7 o
RF Ambient Conditions - Reflections E.6.1 0.0 R 1.73 1 1 0.0 0.0 o
Probe Positioner Mechanical E62 04 R 173 1 1 02 02 "
Tolerance

Probe Positioning w.r.t. Phantom E.6.3 1.4 R 1.73 1 1 0.8 0.8 o
Max. SAR Evaluation (ext., int., avg.) E.5 34 R 1.73 1 1 2.0 2.0 o
Dipole

Dipole Axis to Liquid Distance 8,E42 2.0 R 1.73 1 1 1.2 1.2 o
Input Power and SAR Drift 86,62 50 R 173 | | 29 29 "
Measurement

Phantom and Tissue Parameters

Phantom Uncertainty E.3.1 4.0 R 1.73 1 1 2.3 2.3 o
Liquid Conductivity (target) E.3.2 5.0 R 1.73 0.64 | 043 1.8 1.2 o
Liquid Conductivity (measurement) E.3.3 33 N 1.00 0.64 | 043 2.1 1.4 o0
Liquid Permittivity (target) E.3.2 5.0 R 1.73 0.6 0.49 1.7 1.4 o
Liquid Permittivity (measurement) E.3.3 1.9 N 1.00 0.6 0.49 1.1 0.9 o
Combined Standard Uncertainty RSS 10 9 99999
Expanded Uncertainty

(95% CONFIDENCE LEVEL) =2 19 18

FCD-0558 Uncertainty Budget Rev.8.1

Notes for Tables 3 and 4

a) Column headings a-k are given for reference.

b)Tol. - tolerance in influence quantity.

¢) Prob. Dist. — Probability distribution

d)N, R - normal, rectangular probability distributions

e) Div. - divisor used to translate tolerance into normally distributed standard
uncertainty

f) ci - sensitivity coefficient that should be applied to convert the variability of the
uncertainty component into a variability of SAR.

g)ui — SAR uncertainty

h)vi - degrees of freedom for standard uncertainty and effective degrees of freedom
for the expanded uncertainty
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APPENDIX B
Probe Calibration Certificates
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

s

U
S
St\ \\:/_/ Z.,

SR11124

Schweizerischer Kalibrierdienst

Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

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

Accreditation No.: SCS 108

Client Motorola MY Certificate No: ES3-3096_Nov12

CALIBRATION CERTIFICATE

Object ES3DV3 - SN:3096

Calibration procedure(s)

QA CAL-01.v8, QA CAL-12.v7, QA CAL-23.v4, QA CAL-25.v4
Calibration procedure for dosimetric E-field probes

Calibration date:

November 13, 2012

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (Sl).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID Cal Date (Certificate No.) Scheduled Calibration

Power meter E44198 GB41293874 29-Mar-12 (No. 217-01508) Apr-13

Power sensor E4412A MY41498087 29-Mar-12 (No. 217-01508) Apr-13

Reference 3 dB Attenuator SN: §5054 (3c) 27-Mar-12 (No. 217-01531) Apr-13

Reference 20 dB Attenuator SN: S5086 (20b) 27-Mar-12 (No. 217-01529) Apr-13

Reference 30 dB Attenuator SN: §5129 (30b) 27-Mar-12 (No. 217-01532) Apr-13

Reference Probe ES3DV2 SN: 3013 29-Dec-11 (No. ES3-3013_Dec11) Dec-12

DAE4 SN: 660 20-Jun-12 (No. DAE4-660_Jun12) Jun-13

Secondary Standards 1D Check Date (in house) Scheduled Check

RF generator HP 8648C US3642U01700 4-Aug-99 (in house check Apr-11) In house check: Apr-13

Network Analyzer HP 8753E US37390585 18-Oct-01 (in house check Oct-12) In house check: Oct-13
Name Function Signature

Calibrated by: Jeton Kastrati

Laboratory Technician F (/ (_,/
Technical Manager \'/ge’_‘ K /_‘

Issued: November 14, 2012

Approved by: Katja Pokovic

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

.

Certificate No: ES3-3096_Nov12 Page 1 of 11
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Calibration Laboratory of

) S Schweizerischer Kalibrierdienst
Schmid & Partner c Service suisse d'étalonnage
Engineering AG g Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland 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
Multilateral 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 modulation dependent linearization parameters
Polarization ¢ ¢ rotation around probe axis
Polarization 8 9 rotation around an axis that is in the plane normal to probe axis (at measurement center),

i.e., 8 = 0is normal to probe axis

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques”, December 2003

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:
e NORMx,y,z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMXx,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).

e NORM(f)x,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.

e 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.

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

e  Axy,z Bxy,z Cxy,z VRx,yz: A, B, C are 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.

e 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 f > 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 NORMzx,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.

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

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

Certificate No: ES3-3096_Nov12 Page 2 of 11
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ES3DV3 — SN:3096 November 13, 2012

Probe ES3DV3

SN:3096

Manufactured: July 12, 2005
Calibrated: November 13, 2012

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)

Certificate No: ES3-3096_Nov12 Page 3 of 11
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ES3DV3- SN:3096 November 13, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3096

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uV/(V/m))? 1.27 1.03 .23 +10.1 %
DCP (mV)” 100.2 99.4 100.3

Modulation Calibration Parameters

8]]) Communication System Name PAR A B G VR Unc™
dB dB dB mv (k=2)
0 cw 0.00 X 0.0 0.0 1.0 156.4 +35%
Y 0.0 0.0 1.0 141.0
Z 0.0 0.0 1.0 156.6

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%.

A The uncertainties of NormX,Y,Z do not affect the Efield uncertainty inside TSL (see Pages 5 and 6).

& Numerical linearization parameter: uncertainty not required.

F Uncertainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the
field value.

Certificate No: ES3-3096_Nov12 Page 4 of 11
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ES3DV3- SN:3096 November 13, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3096

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth Unct.

f(MHz)® | Permittivity " (stm)F ConvF X | ConvFY | ConvFZ | Alpha (mm) (k=2)
300 453 0.87 6.75 6.75 6.75 0.25 1.04 +13.4 %
450 43.5 0.87 6.31 6.31 6.31 0.17 1.93 +134 %
750 41.9 0.89 6.18 6.18 6.18 0.78 115 £120%
900 41.5 0.97 5.90 5.90 5.90 0.40 1.55 £12.0%
1810 40.0 1.40 4.83 4.83 4.83 0.80 113 +12.0%
1950 40.0 1.40 4.60 4.60 4.60 0.62 1.33 £120%
2300 39.5 1.67 4.47 4.47 4.47 0.55 1.39 £120%
2450 39.2 1.80 4.26 4.26 4.26 0.79 1.24 £12.0%
2600 39.0 1.96 4.10 4.10 4.10 0.80 1.25 +12.0%

“ Frequency validity of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to £ 50 MHz. The uncertainty is the RSS
of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.

F At frequencies below 3 GHz, the validity of tissue parameters (= and «) can be relaxed to + 10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (¢ and o) is restricted to + 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.

Certificate No: ES3-3096_Nov12 Page 5 of 11
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ES3DV3- SN:3096 November 13, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3096

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth Unct.

f(MHz)® | Permittivity " (sim)F ConvF X | ConvFY | ConvFZ | Alpha (mm) (k=2)
300 58.2 0.92 6.56 6.56 6.56 0.22 1.78 +13.4 %
450 56.7 0.94 6.79 6.79 6.79 0.11 1.15 +13.4 %
750 555 0.96 5.91 5.91 5.91 0.46 1.45 +12.0%
900 55.0 1.05 5.82 5.82 5.82 847 1.17 +12.0%
1810 53.3 1.52 4.70 4.70 4.70 0.67 1.34 +12.0%
1950 53.3 1.52 466 4.66 4.66 0.43 1.79 +12.0 %
2300 52.9 1.81 4.26 4.26 4.26 0.61 1.47 +12.0 %
2450 52.7 1.95 412 4.12 4.12 0.64 1.18 +12.0%
2600 525 2.16 3.92 3.92 3.92 0.80 1.01 +12.0 %

€ Frequency validity of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to + 50 MHz. The uncertainty is the RSS
of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.

" At frequencies below 3 GHz, the validity of tissue parameters (« and «) can be relaxed to + 10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (¢ and o) is restricted to + 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.

Certificate No: ES3-3096_Nov12 Page 6 of 11
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ES3DV3- SN:3096 November 13, 2012

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: * 6.3% (k=2)
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ES3DV3- SN:3096

SR11124

November 13, 2012
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Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)
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Dynamic Range f(SARpeaq)
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Uncertainty of Linearity Assessment: * 0.6% (k=2)
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Conversion Factor Assessment

f =900 MHz WGLS R9 (H_convF) f= 1810 MHz WGLS R22 (H_convF)
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Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3096

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) 431
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 10 mm
Tip Diameter 4 mm
Probe Tip to Sensor X Calibration Point 2 mm
Probe Tip to Sensor Y Calibration Point 2 mm
Probe Tip to Sensor Z Calibration Point 2 mm
Recommended Measurement Distance from Surface 3mm
Certificate No: ES3-3096_Nov12 Page 11 of 11
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Schmid & Partner Engineering AG s p e a g

Zeughausstrasse 43, 8004 Zurich, Switzerland
Phone +41 44 245 9700, Fax +41 44 245 9779
info@speag.com, http://www.speag.com

Additional Conversion Factors

for Dosimetric E-Field Probe

Type: ES3DV3
Serial Number: 3096

Place of Assessment: Zurich

Date of Assessment: November 15, 2012
Probe Calibration Date: November 13, 2012

Schmid & Partner Engineering AG hereby certifies that conversion factor(s) of this probe
have been evaluated on the date indicated above. The assessment was performed using the
FDTD numerical code SEMCAD of Schmid & Partner Engineering AG. Since the
evaluation is coupled with measured conversion factors, it has to be recalculated yearly, i.e.,
following the re-calibration schedule of the probe. The uncertainty of the numerical
assessment is based on the extrapolation from measured value at 450, 900 and at 1810 MHz.

Assessed by:
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Schmid & Partner Engineering AG s E e a g

Zeughausstrasse 43, 8004 Zurich, Switzerland
Phone +41 44 245 9700, Fax +41 44 245 9779
info@speag.com, http://www.speag.com

Dosimetric E-Field Probe ES3DV3 SN:3096

Conversion factor (= standard deviation)

150 = 50 MHz ConvF 8.0x+10% e.,=52.3 5%
o = 0.76 £5%mho/m
(head tissue)

150 = 50 MHz ConvF 7.7 +10% g,=61.9+5%
o = 0.80 £5% mho/m
(body tissue)

Important Note:

For numerically assessed probe conversion factors, parameters Alpha and Delta in the
DASY software must have the following entries: Alpha = 0 and Delta = 1.

Please see also DASY Manual.
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Calibration Laboratory of S, Sehweizsrinchar Kalibrisrdianst
Schmid & Partner iﬁ& Service suisse d'étalonnage
Engjneering AG e Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ‘f/,,//IT\/F\?\\‘\? Swiss Calibration Service
L nln )

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

Client Motorola MY

Accreditation No.: SCS 108

Certificate No: ES3-3274 Novi2

CALIBRATION CERTIFICATE

Object ES3DV3 - SN:3274

Calibration procedure(s)

Calibration date:

November 13, 2012

Calibration Equipment used (M&TE critical for calibration)

QA CAL-01.v8, QA CAL-12.v7, QA CAL-23.v4, QA CAL-25.v4
Calibration procedure for dosimetric E-field probes

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SI).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Calibrated by:

Approved by:

Jeton Kastrati

Katja Pokovic

Primary Standards 1D Cal Date (Certificate No.) Scheduled Calibration

Power meter E4419B GB41293874 29-Mar-12 (No. 217-01508) Apr-13

Power sensor E4412A MY41498087 29-Mar-12 (No. 217-01508) Apr-13

Reference 3 dB Attenuator SN: S5054 (3c) 27-Mar-12 (No. 217-01531) Apr-13

Reference 20 dB Attenuator SN: S5086 (20b) 27-Mar-12 (No. 217-01529) A;;r-13

Reference 30 dB Attenuator SN: 55129 (30b) 27-Mar-12 (No. 217-01532) Apr-13

Reference Probe ES3DV2 SN: 3013 29-Dec-11 (No. ES3-3013_Dec11) Dec-12

DAE4 SN: 660 20-Jun-12 (No. DAE4-660_Jun12) Jun-13

Secondary Standards ID Check Date (in house) Scheduled Check

RF generator HP 8648C US3642U01700 4-Aug-99 (in house check Apr-11) In house check: Apr-13

Network Analyzer HP 8753E US37390585 18-Oct-01 (in house check Oct-12) In house check; Oct-13
Name Function Signature

Laboratory Technician

YEp T

Issued: November 14, 2012

Technical Manager

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
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
Multilateral 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 modulation dependent linearization parameters

Polarization ¢ ¢ rotation around probe axis

Polarization 8 9 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

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques”, December 2003

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:
e NORMx,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(f)x,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.

e 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.

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

e Ax\y.z Bxyz Cxyz VRxyz: A, B, Care 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.

e 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 f > 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 NORMzx,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.

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

e Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance required.
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Probe ES3DV3

SN:3274

Manufactured: February 25, 2010
Calibrated: November 13, 2012

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3274

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uV/(V/m)*)* B 1.13 1.19 +10.1 %
DCP (mV)® 99.7 99.3 100.3

Modulation Calibration Parameters

uID Communication System Name PAR A B c VR Unct
dB dB dB mV (k=2)
0 Ccw 0.00 X 0.0 0.0 1.0 151.56 +3.8 %
Y 0.0 0.0 1.0 148.1
Z 0.0 0.0 1.0 162.3

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 parameter: uncertainty not required.

Uncertainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the
field value.
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3274

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth Unct.

f (MHz) © Permittivity " (S/m) k ConvF X | ConvFY | ConvFZ Alpha (mm) (k=2)
300 45.3 0.87 7.05 7.05 7.05 0.26 1.08 +13.4 %
450 43.5 0.87 6.50 6.50 6.50 0.16 1.89 +134 %
750 41.9 0.89 6.39 6.39 6.39 0.30 1.97 +12.0%
900 41.5 0.97 6.13 6.13 6.13 0.63 1.27 +12.0%
1810 40.0 1.40 5.20 5.20 5.20 0.45 1.51 +12.0%
1950 40.0 1.40 4.98 4.98 4.98 0.51 1.52 +12.0%
2300 39.5 1.67 4.81 4.81 4.81 0.80 1.19 +12.0%
2450 39.2 1.80 4.53 4.53 4.53 0.62 1.47 +12.0%
2600 39.0 1.96 4.32 4.32 4.32 0.79 132 +12.0%

© Freguency validity of = 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to + 50 MHz. The uncertainty is the RSS
of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.

" At frequencies below 3 GHz, the validity of tissue parameters (¢ and a) can be relaxed to + 10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (¢ and o) is restricted to + 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.
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