FCC ID: AZ489FT4914/1C: 109U-89FT4914 SR 11252

@ MOTOROLA SOLUTIONS @

ACCREDITED)
TESTING CERT # 2518.05

DECLARATION OF COMPLIANCE SAR ASSESSMENT Part 1 of 2

Enterprise Mobility Solutions

EME Test Laboratory Date of Report: 05/07/2013
Motorola Solutions Malaysia Sdn Bhd (455657-H) Report Revision: (0]
Plot 2, Bayzglulsjeo;:g?:l'sezll:ll:::;:;egil;ﬁistrial Park, Report ID: SR11252_PMUEA4I86A Rev O
Mukim 12 SWD 11900 Bayan Lepas Penang, Malaysia. 130507
Responsible Engineer: Veeramani Veerapan (Sr.EME Engineer)
Report Author: Veeramani Veerapan (Sr.EME Engineer)
Date/s Tested: 03/18/13-04/01/13
Manufacturer/Location: Motorola, Penang
Sector/Group/Div.: PCR
Date submitted for test:  02/20/13
DUT Description: 403-527 MHz 4W NKP GPS BT /GPS BT GOB
Test TX mode(s): CW (PTT) for UHF; CW (77 % duty cycle for Bluetooth)
Max. Power output: 4.8 W for UHF; 10 mW for Bluetooth
Nominal Power: 4.0 W for UHF; 2.5 mW for Bluetooth
Tx Frequency Bands: 403-527 MHz, 2.402-2.480 GHz (Bluetooth)
Signaling type: FM (UHF); FHSS (Bluetooth)
Model(s) Tested: PMUE4186A
Model(s) Certified: PMUE4186A
Serial Number(s): 105TPB0013
Classification: Occupational/Controlled
FCCID: AZA89FT4914; Rule Part 90 (406.1-512 MHz) ); Rule Part 15 (2402-2480 MHz).
Results outside FCC bands are not applicable for FCC compliance demonstration.
IC: 109U-89FT4914; (406.1-430 and 450-470 MHz); Rule Part 15 (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
1 gram per the requirements of 47 CFR 2.1093(d). The 10 grams result is not applicable to FCC filing. Results outside FCC
bands are not applicable for FCC compliance demonstration. 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.

DNk S Zakharia o
(O Deanna- D cr-zakhta Desone . .
Deanna ZakhariaEDco.l 5 Dat: 20130509 175656 Certification Date: 5/9/2013

EMS EME Lab Senior Resource Manager,

Laboratory Director Certification No.: L1130407P

Approval Date: 5/9/2013
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APPENDIX C
Dipole Calibration Certificates
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

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
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SR 11252

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

Accreditation No.: SCS 108

Certificate No: D450V3-1054_Nov11

Object

Calibration procedure(s)

Calibration date:

D450V3 - SN: 1054

QA CAL-15.v6

CALIBRATION CERTIFICATE |

November 21, 2011

Calibration Equipment used (M&TE critical for calibration)

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%.

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

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

Power meter E44198 GB41293874 31-Mar-11 (No. 217-01372) Apr-12

Power sensor E4412A MY41498087 31-Mar-11 (No. 217-01372) Apr-12

Reference 3 dB Attenuator SN: S5054 (3c) 29-Mar-11 (No. 217-01369) Apr-12

Reference 20 dB Attenuator SN: S5086 (20b) 29-Mar-11 (No. 217-01367) Apr-12

Type-N mismatch combination SN: 5047.3 / 06327 29-Mar-11 (No. 217-01168) Apr-12

Reference Probe ET3DV6 SN: 1507 29-Apr-11 (No. ET3-1507_Apr11) May-12

DAE4 SN: 654 03-May-11 (No. DAE4-654_May11) May-12

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

Power sensor HP B481A MY41092317 18-Oct-02 (in house check Oct-11) In house check: Oct-13

RF generator R&S SMT-06 100005 04-Aug-99 (in house check Oct-11) In house check: Oct-13

Network Analyzer HP B753E US37390585 S4206 18-Oct-01 (in house check Oct-11) In house check: Oct-12
Name Function Signature

Calibrated by: Jeton Kastrati Laboratory Technician

Approved by: Katja Pokovic Technical Manager

=

Issued: November 21, 2011

Certificate No: D450V3-1054_Nov11

Motorola Solutions EME Form-SAR-Rpt-Rev. 12.01

Page 1 of 6

Page 55 of 78




FCC ID: AZ489FT4914/1C: 109U-89FT4914 SR 11252

Calibl_'ation Laboratory of se"‘@"’;«.; S  Schweizerischer Kalibrierdienst
Schmid & Partner ﬁ c Service suisse d'étalonnage
Engineering AG T Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland % I/‘,:\T-“p‘ S  swiss Calibration Service
LT M
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

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

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

c) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
» Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

» Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

* Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Retumn Loss ensures low
reflected power. No uncertainty required.

» Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

* SAR measured: SAR measured at the stated antenna input power.

e SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

» SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

Certificate No: D450V3-1054_Nov11 Page 2 of 6
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

SR 11252

DASY Version DASY5 V52.6.2

Extrapolation Advanced Extrapolation

Phantom ELI4 Flat Phantom Shell thickness: 2 + 0.2 mm

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 450 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 43.5 0.87 mho/m

Measured Head TSL parameters (22.0 £0.2) °C 441+6% 0.85 mho/m £6 %

Head TSL temperature change during test <05°C S
SAR result with Head TSL

SAR averaged over 1 cm’ (1 g) of Head TSL Condition

SAR measured 398 mW input power 1.85mW /g

SAR for nominal Head TSL parameters normalized to 1W 4.75 mW /g £ 18.1 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition

SAR measured 398 mW input power 1.23mW /g

SAR for nominal Head TSL parameters normalized to 1W 3.15 mW /g £ 17.6 % (k=2)
Certificate No: D450V3-1054_Novi 1 Page 30of6
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Appendix

Antenna Parameters with Head TSL
Impedance, transformed to feed point 57.10Q-56jQ
Return Loss -21.4dB

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1.350 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data
Manufactured by SPEAG
Manufactured on December 16, 2005
Centificate No: D450V3-1054_Nov11 Page 4 of 6
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DASYS5 Validation Report for Head TSL

Date: 21.11.2011
Test Laboratory: SPEAG
DUT: Dipole 450 MHz; Type: D450V 3; Serial: D450V3 - SN: 1054

Communication System: CW; Frequency: 450 MHz

Medium parameters used: f = 450 MHz; 6 = 0.85 mho/m; &, = 44.1; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASYS52 Configuration:
» Probe: ET3DV6 - SN1507; ConvF(6.59, 6.59, 6.59); Calibrated: 29.04.2011
» Sensor-Surface: 4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn654; Calibrated: 03.05.2011
e Phantom: ELI 4.0; Type: QDOVAOQOO1BA; Serial: 1003
» DASY5252.6.2(482); SEMCAD X 14.4.5(3634)

Dipole Calibration for Head Tissue/d=15mm, Pin=398mW/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 49.817 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 2.818 W/kg

SAR(1 g) = 1.85 mW/g; SAR(10 g) = 1.23 mW/g

Maximum value of SAR (measured) = 1.979 mW/g

v

3.00
6.00
9.00
12.00
15.00

0dB = 1.980mW/g
Certificate No: D450V3-1054_Nov11 Page5o0f 6
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Impedance Measurement Plot for Head TSL
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Certificate No: D450V3-1054_Nov11
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. Calibration Laboratory of
schmid & Partner

Engineering AG
Zeughaussirasse 43, 8004 Zurich, Swizerland

C Service suisse d'étalonnage
Servizlo svlzzero di taratura
5  swiss Calibration Servics

Accredited by the Swiss Acoraditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditalion Service is one of the signatorles to the EA
Nullilateral Agreament for the recognilion of calibration cerlificates

5 Schweizerischer Kalibrierdienst

cient  Motorola MY (Precision) Cendficaie fo: D450V 3-1054 May12
CALIBRATION CERTIFICATE RS S L R e

Cityect D450VE - SN: 1054

Calibration procedurais) QA CAL-15.v5
Calibration procedure for dipole validation kils below 700 MHz

Calibration date: Mﬂy’--ﬂ" L2012

This callbeabon ceriticate docurrents the raceateliny 1o natronal stondands, which realiea Ihe physical units of measuremants (31)
The measuraments and the uncertainties with confidence probakility are given on the following pages and are part of the corificate

All cahbrations have besn conductad in the closed laboratory facility: environmeant temperature (22 2 3P0 and humidity < 705

Calibratan Equiprment used (MATE crilical lor calibraton)

PrmaryStandards ____|D# _____ CalDete(CemficateNo) _ Seheduied Caiibration
Powsr malor E44188 GHE41 283874 29-Mar-12 Mo 217-01506) Apr-13
Power sansor E44124 MY 41458087 28-Mar-12 (Mo, 217-01508) Apor-13
Raferance 3 dB Aftenuatar Shr 85054 [3c) 27-dar-12 (Mo, 217-01531) Apr-13
Feference 20 B Aflenuatas SN 55086 (200} 27-Mar-12 (Mo, 217-01529) Apr-13
Typs-M mismatch combination SN: G047 27 06327 27-Mar-12 {No. 217-01533) Apr-13
Raference Probs ETI0VE B 1507 30-Dec-11 (M. ET3-1807 Decil) Da-12
Crakd SN 654 18-Apr-12 (Mo DAEA-ES4_ARrt2) Apr-13

Secondary Standards D& Check Dats (in house) Scheduled Check
Power sengor HP B4814 MY41082317 18-0ict-02 {in house chack Oct-11) In house check: Oet-13
RF generator RAS SMT-08 19004 Qd-Aug-99 in house check Oot-11) In house check: Qot-13
Mabwirk Analyzer MP 8753E US3TI80545 54206 18-Gct-01 (in houge chack Oct11) In house check: Oct-12

Approved by Kata Pokove Techrical Manager m

Issued. May 22 2012

This calibeation cerificate shall nol e reproduced except in Bl withoul written approval of the @boratony

Mame Funcion Signatura
Calibeated by. Jeton Kasirat LﬂbﬂrdﬁrrTﬂcflibjmd"_ﬁF fﬁf/{/ é/_,«-""".‘
Z ) i

=1

Carificate Mo: D450V3I-1054_May12 Page 1 of B
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Calibration Laboratory of Q;}‘l‘ii’;ﬁ § Schwaizerischer Kalibrierdienst
‘Bchmid & Partner iﬁm c Service suisse d'étalonnage
Engineenng AG Z s Servizio svizzera di taratura
Zeughaussirasse 43, B004 Zurich, Switzerand %y ;‘#R?w\:“ S awizs Calibeation Servica
il
Accredied Dy the Swiss Acoreditation Service (5AS) 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:

T5L tissue simulating liquid

ConvF sensitivity in TSL / NOBM x.y.z
N/A not applicable or nol measured

Calibration is Performed According to the Following Standards:

a)

b)

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

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

Federal Communications Commisgsion Office of Engineering & Technolegy (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Dievices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C {Edition 01-01) to Bulletin 85

Additional Documentation:

d)

DASY4/5 Systemn Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the cerfificate are valid at the frequency indicated.
Anfenna Paramefers with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

Feed Point Impadance and Retum Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed fram the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

Elactrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncerainty required,

SAR measured: SAR measured at the stated antenna input power.

SAR normalized: SAR as measurad, normalized to an input power of 1 W at the antenna
connector.

SAR for nominal TSL parameters: The measured TSL parameters are vsed to calculate the
nominal SAR result.

The reported uncertainly 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%.

Cerificate No: D450V 3-1054 May12 Page 2 of 6

Motorola Solutions EME Form-SAR-Rpt-Rev. 12.01 Page 62 of 78



FCC ID: AZ489FT4914/1C: 109U-89FT4914 SR 11252

_Measurement Conditions

DASY system configuration. as far as not given on pages 1
DASY Version DASYS W52.8.1
- Extrapolation Advanced Extrapolation
Phantom ELI4 Flat Phantom Shell thickness: 2 + 0.2:mm
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5mm
Frequency 450 MHz = 1 MHz

Body TSL parameters

Tha following parametars and caloulations ware appliad.

Temperalure Permitlivity Conductivity
Mominal Body TSL parameters 22020 56.7 0.94 mho'm
Measured Body TSL parameters (22 0=02)°C 547 +6 % 0.82 mho'm =6 %
Body TSL temperature change during test < 05°C e
SAR result with Body TSL
SAR averaged over 1 em® {1 g} of Body TSL Condition
SAR measured 288 MW input power LF7mW /g
SAR for nominal Body TSL parameters normalized o 1W 449 mW /g +18.1 % (k=2)
SAR averaged owver 10 cm’ (10 q) of Body TSL condition
SAR measurad 398 MW Input power 17 W fg
SAR for nominal Body TSL parameters riarmalized o 1w 297 mW /g + 176 % (k=2)
Ceantificate Mo: D450V3-1054_May12 Page 3ot B
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Appendix

Antenna Parameters with Body TSL
Impedance, franstormed to feed point ETA0-249 8
Heturn Loss -228d8

General Antenna Parameters and Design

Electrical Delay {one direction) 1.222 ns

After |ang term use with 100W radialed power, only a slighl warming of the dipole near the feedpoint can be measurad,

The dipole is made of standard semirngid coaxial cable. The center conductor of the feeding line is directly connected to the
sacond anm of the dipola. The antenna is therefore shart-circuited for DC-signals. Gn some of the dipoles, small end caps
are added to the dipele arms in order o inprove matching when loaded according 10 he pasiion as axplained in he
"Measurement Conditions” paragraph. The SAR data are not affected by this change, The overall dipole length is still
according to the Standard.

Mo eweassive fores must be applied to the dipole arms, because thay might bend or the soldered connechons near the
teedpaint may be damaged,

Additional EUT Data

Manufactured by SPEAG
Manufactured on December 16, 2005
Certilicate Ma: D4500V3-1054_May12 Page 4 ol 6
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DASY5 Validation Report for Body TSL

Date: 21.05.2012
Test Laboratory: SPEAG
DUT: Dipole 450 MHz; Type: D450V3; Serial: D450V3 - SN: 1054

Communication Systeme: CW; Frequency: 450 MHz
Medium parameters used: f = 450 MHz: o = 0.92 mho/m: & = 54.7; p = 1000 ke/m’

Phantom section: Flat Section
Measurement Standard: DASYS (IEEEMEC/ANST Co3. 19-20K17)

DASYS2 Configuration:
«  Probe: ET3DVG - SNI50T; ConvE(7.03, 7.05, 7.05); Calibrated; 30,12.2011;
= Sensor-Surface: dmm (Mechanical Surface Detection)
»  Eleclromies: DAE4 Sn654; Calibrated; 18.04.2012
s Phantom; ELT4.0; Type: QDOVAODIBA; Serial: 1003

«  DASYSZ 52R.1(838); SEMCAD X 14.6.5(6409)

Dipole Calibration for Body Tissue/d=15mm, Pin=398mW/Zoom Scan (7x7x7¥Cube 0:
Measurement grid: dx=5mm, dy=>mm, dz=Smm

Reference Value = 46,569 Vim; Power Dinft = -0.03 dB

Peak SAR (extrapolated) = 2,760 TnW.."g

SAR( g) = L77 mW/g; SAR(10 g) = 1.17 mW/g

Maximum value of SAR {measured) = | 89 mW/g

-6

VE.0a

15,00

DB = TEY mW/ip =553 dB mW/g

Cenificate MNo: D450V 3- 1054 Mayi12 Page Scof g
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Impedance Measurement Plot for Body TSL
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Cerificate Mo: DASOVI-1059_May12
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

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

cen  MotorolaMY

SR 11252

Object

Calibration procedure(s)

Calibration date:

Calibration Equipment used (M&TE critical for calibration)

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%.

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

Primary Standards ID # Cal Date (Certificate No.) Scheduled Calibration
Power meter EPM-442A GB37480704 05-Oct-11 (No. 217-01451) Oct-12

Power sensor HP B481A US37292783 05-Oct-11 (No. 217-01451) Oct-12

Reference 20 dB Attenuator SN: 5086 (20g) 29-Mar-11 (No. 217-01368) Apr-12

Type-N mismatch combination SN: 5047.2 / 06327 29-Mar-11 (No. 217-01371) Apr-12

Reference Probe ES3DV3 SN: 3205 29-Apr-11 (No. ES3-3205_Apri1) Apr-12

DAE4 SN: 601 04-Jul-11 (No. DAE4-601_Jul11) Jul-12

Secondary Standards D # Check Date (in house) Scheduled Check
Power sensor HP B481A MY41092317 18-0Oct-02 (in house check Oct-11) In house check: Oct-13
RF generator R&S SMT-06 100005 04-Aug-99 (in house check Oct-11) In house check: Oct-13
Network Analyzer HP 8753E US37390585 54206  18-Oct-01 (in house check Oct-11) In house check: Oct-12
Calibrated by:

Approved by:

Issued: November 22, 2011

Certificate No: D2450V2-782_Nov11
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Calibration Laboratory of S, S Schweizerischer Kalibrierdienst
Schmid & Partner ﬁ c Service suisse d'étalonnage
Engineering AG T3 Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland i/,‘l/’;\\\\‘\:" S  swiss Calibration Service
el
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

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

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

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

c) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
e Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

e Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

* Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

e Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

e SAR measured: SAR measured at the stated antenna input power.

o SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
" connector.

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY5 V52.6.2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy,dz =5 mm
Frequency 2450 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 39.2 1.80 mho/m
Measured Head TSL parameters (22.0+£0.2) °C 37.7+6 % 1.84 mho/m £6 %
Head TSL temperature change during test <0.5°C - -
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.9mW /g

SAR for nominal Head TSL parameters

normalized to 1W

54.5 mW /g £ 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 6.40mW /g
SAR for nominal Head TSL parameters normalized to 1W 25.3 mW /g + 16.5 % (k=2)
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Appendix

Antenna Parameters with Head TSL

SR 11252

Impedance, transformed to feed point 53.7Q+3.6)Q
Return Loss -26.1dB
General Antenna Parameters and Design
| Etectrical Delay (one direction) [ 1.170 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the

second arm of the dipole. The antenna is therefore short-circuited for DC-signals.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

May 06, 2005
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DASYS5 Validation Report for Head TSL

Date: 22.11.2011
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 782

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz: o = 1.84 mho/m; g, = 37.7; p = 1000 kg/m‘
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASY52 Configuration:
¢ Probe: ES3DV3 - SN3205; ConvF(4.45, 4.45, 4.45); Calibrated: 29.04.2011
¢ Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 04.07.2011
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOP50AA; Serial: 1001
o DASYS52 52.6.2(482); SEMCAD X 14.4.5(3634)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 102.3 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 28.984 W/kg

SAR(1 g) = 13.9 mW/g; SAR(10 g) = 6.4 mW/g

Maximum value of SAR (measured) = 17.769 mW/g

6.00
12.00
18.00
-24.00
-30.00
0dB = 17.770mW/g
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Impedance Measurement Plot for Head TSL
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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 racognition of calibration certificates

cient  Motorola MY (Precision) Certificate No: D2450V2-782_May12
CALIBRATION CERTIFICATE

Object D2450V2 - SN; 782

Calibration procedure(s) . QA CAL-05.v8
. Calibration procedure for dipole validation kits above 700 MHz

Calibration date: May 15, 2012

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (51)
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 1D # Cal Date (Certificate No.) Scheduled Calibration

Power meter EPM-442A GB37480704 05-Oct-11 (No. 217-01451) Qct-12

Power sensor HP 8481A US37292783 05-Oct-11 (No. 217-01451) Oct-12

Referance 20 dB Attenualor SN: 5058 (20k) 27-Mar-12 (No. 217-01530) Apr-13

Type-N mismatch combination SN: 5047 .2 / 08327 27-Mar-12 (No. 217-01533) Apr-13

Feference Probe ES3DVA SN: 3205 30-Dec-11 {No. ES3-3205_Dec11) Dec-12

DAE4 SN: 601 04-Jul-11 (No, DAE4-601_Jul11) Jul-12

Secondary Standards D#¥ Check Dale (in house) Scheduled Check B

Power sensor HP B4B1A MY41092317 18-Oct-02 (in house check Oct-11) In house check: Oct-13

RF generator R&S SMT-08 100005 04-Aug-99 (in house check Oct-11) In house check: Oct-13

Network Analyzer HP 8753E US37380585 S4206 18-Oct-01 (in house check Oct-11) In house check: Oct-12
Name Function Signature

Calibrated by: Dimce lliev Laboratory Technician 0 m

Approved by: Katja Pokovic Technical Manager M

Issued: May 15, 2012

This calibraticn cartificate shall not be reproduced except in full without written approval of the laboratory.
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:‘Ca"bration Laboratory of _&‘\\@“"’a S Schweizerischer Kalibrierdienst
‘Schmid & Partner m Service suisse d'étalonnage
Engineering AG s c Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland {"u«,ﬁ‘\:‘w“*‘ S 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

ConvF sensitivity in TSL/ NORM x,y,z
N/A not applicable or not measured

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 Technigues”, December 2003

b) IEC 62208-1, "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

c) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

+ Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the cenrtificate are valid at the frequency indicated.

e Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

* Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

s Flectrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

SAR measured: SAR measured at the stated antenna input power.

e SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

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%.
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-Measurement Conditions

SR 11252

DASY system configuration, as far as not given on page 1.

DASY Version DASYS V52.8.1

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 2450 MHz = 1 MHz
Body TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 22.0°C 52.7 1.95 mho/m

Measured Body TSL parameters (22.0+0.2) °C 523+6% 1.99 mho/m £ 6 %

Body TSL temperature change during test <05°C
SAR result with Body TSL

SAR averaged over 1 cm® (1 g) of Body TSL Condition

SAR measured 250 mW inpuf power 128mW/g

SAR for nominal Body TSL parameters normalized to 1W 50.6 MW /g =17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL candition

SAR measured 250 mW input power ~ B9BmW/g

SAR for nominal Body TSL parameters normalized to 1W 23.7mW /g £ 16.5 % (k=2)
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Appendix

Antenna Parameters with Body TSL

Impedance, transformed to feed point 49.3Q+38JQ

Return Loss -28.2 dB

General Antenna Parameters and Design

Electrical Delay (one direction} 1.155 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpcint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

No excessive force must be applied to the dipole arms, becausa they might bend or the soldered connections near the
teedpoint may bs damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on May 06, 2005
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:DASYS5 Validation Report for Body TSL

| Date: 15.05.2012
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 782

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz:; o = 1.99 mho/m; &, = 52.3; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASY 5 (IEEE/IEC/ANSI C63.19-2007)

DASYS2 Configuration:
 Probe: ES3DV3 - SN3205; ConvF(4.26, 4.206, 4.26); Calibrated: 30.12.2011;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn601; Calibrated: 04.07.2011
+ Phantom: Flat Phantom 5.0 (back); Type: QDOOOP50AA; Serial: 1002
« DASYS2 52.8.1(838); SEMCAD X 14.6.5(6469)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=Smm, dy=5mim, dz=5mm

Reference Value = 95,115 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 25.974 mW/g

SAR(1 g) = 12.8 mW/g; SAR(10 g) = 5.96 mW/g

Maximum value of SAR (measured) = 16.8 mW/g

12,98

17N

-21.64

0dB = 16.8 mW/g =24.51 dB mW/g
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JImpedance Measurement Plot for Body TSL
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